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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo maremaruke s oOyuaromuxcs 5-9 kiaccoB paspaborana Ha ocHoBe OI'OC
000, denepanpHOil paboyei MporpaMMbl 1Mo yuyeOHOMY npeamery «Marematuka» (0a30BbIi
ypoBeHb) (mpenMerHas oOmacth «Marematuka W wumH(pOpMmarmka») B mporpamme mo
MaTeMaTUKe VYTCHBl UJAeH ¢ TMojokeHus KoHIenmuu pa3BUTHS MaTeMaTHYECKOTO
oOpazoBanus B Poccutickoit ®exneparuu.

[IpeameToM MartemMaTUKH SIBIAIOTCA (QyHAaMEHTalbHbIE CTPYKTYphl HAIIETO0 MHUpa —
MPOCTPAHCTBEHHBIC (DOPMBI M KOJUYECTBEHHBIC OTHOIICHHS (OT MPOCTEHINNX, YCBAUBAECMBIX B
HEMOCPEACTBEHHOM OIIBITE, O JTOCTAaTOYHO CIIOXKHBIX, HEOOXOJUMBIX JJIsl pa3BUTUSI HAYUHBIX
U TPUKIAJHBIX HJeH). MareMaTtndeckue 3HaHHsS OO0eCIeYMBAIOT IMOHMMAHHE MPUHITUIIOB
YCTPOMCTBA M MCIOJIb30BAHHUS COBPEMEHHON TEXHUKH, BOCIPHUSATUE UM HWHTEPIPETALUIO
COIMAIbHOM, IKOHOMUYECKOU, MOJUTUYECKON MH(pOpPMAIUU, al0T BO3MOKHOCTh BBIMOJHATH
pacy€Thl W COCTaBJISITH AJNTOPUTMBI, HAXOJIUThb M TMPUMEHAThH (QOPMYJbI, BIAJETh
MPAKTUUYECKUMH TPUEMAMU T€OMETPUUECKUX U3MEPEHUN U TTOCTPOCHUM, YNTATh UH(OPMAILIHIO,
MPEACTABICHHYIO B BUJI€ TaOUIl, TUarpaMM U rpaukoB, 5KUTh B YCIOBUSX HEOMPEACIEHHOCTH
Y TIOHUMATh BEPOSITHOCTHBIM XapaKTep CIy4yalHbIX COOBITUH.

N3yuenne mateMatuku (GOpMUPYET y OOyYalOIIMXCS MaTEMaTUYECKUN CTUIIb MBIIUICHHUS,
MPOSIBIISIIONINIICS B OMpPENEeNIEHHBIX YMCTBEHHBIX HaBbIKax. OOydaroniuecs OCBaMBAIOT TaKUE
NpUEMBI U METOJbl MBIIIJICHUS, KaK UHIYKIMS U OEeIYyKIus, 0000IeHHe U KOHKPETU3alUs,
aHaJu3 ¥ CUHTE3, Kiaccu(puKalus U cucTeMaTu3aius, abctparupoBanue u ananorus. O0beKTh
MaTeMaTUYeCKUX YMO3aKJIIOUEHUU, MpaBuja UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX TOCTPOEHUM, CIIOCOOCTBYIOT BhIPAaOOTKE yMEHUs (POPMYITUPOBATh, 0OOCHOBBIBATH
U JIOKa3bIBaTh CYXJEHHUS, TEM CaMbIM pPa3BHUBAIOT JIOTUYECKOE MbllUIeHUEe. V3ydeHue
MaTeMaTUKu oOecrneunBaeT (OPMUPOBAHUE AITOPUTMUYECKON KOMIIOHEHTHI MBIIIJICHUS U
BOCIUTAHUE YMEHUN EUCTBOBATH 10 3aIaHHBIM aIrOpUTMaM, COBEPIIIEHCTBOBATh U3BECTHBIE U
KOHCTPpYUpOBaTh HOBbIE. B mporecce perieHus: 3ajad — OCHOBOM y4eOHOM NEeATeIbHOCTH Ha
ypOKax MaTEMaTUKH — Pa3BUBAIOTCS] TBOPUYECKAS U MPUKJIIAHAS CTOPOHBI MBIIIICHUS.
OOyuenne MareMaTuke JaéT BO3MOXKHOCTh pa3BUBaTh Yy OOYyYalIIMXCS TOYHYIO,
palMoHAIBHYI0 U HH(GOPMATUBHYIO PeUb, YMEHUE OTOUPATh HanboJiee NOAXOASIIUE I3bIKOBbIE,
CUMBOJIMYECKHUE, TrpaduuecKkue CpeacTBa IJisi BbIPAXEHUS CYXJICHUM W HarJSJAHOTO UX
MpECTaBIICHHUS.

[Ipy u3yueHHH MaTEMaTHKHA OCYIIECTBISETCS OOIee 3HAKOMCTBO C METOJAMHU TO3HAHUS
NEUCTBUTEIILHOCTH, MPEACTABICHUSAMHU O MpPEeIMETe U METOoAaX MaTEeMaTUKH, UX OTIUYUU OT
METOJIOB JIPYTMX €CTECTBEHHBIX WU TYMAaHUTAPHBIX HAyK, 00 OCOOEHHOCTAX NPUMEHECHUS
MaTeMaTUKH JIJIsl pEIICHUs] HAYYHbIX U NPUKIIAHBIX 3a7a4.

[TpropuTeTHRIMHE HIETIIMHA 00yYCHUS MaTeMaTHKe B 5—9 Kiaccax SBIISIFOTCS:

(dbopMUpOBaHUE MEHTPATHHBIX MATEMATHYECKUX TMOHATHN (YHMCII0, BEIMYMHA, TeOMETPUICCKast
durypa, mnepeMeHHas, BEpPOATHOCTb, (YHKIHs), OOCCICUYMBAIONIUX IPEEMCTBEHHOCTh M
MEPCIEKTUBHOCTh MAaTEMaTUUYECKOTO 00pa30BaHus 00YyUaIOIINXCs; OABEACHUE 00YUYaIOIINXCS
Ha JOCTYIMHOM JJIi HUX YPOBHE K OCO3HAHHMIO B3aUMOCBSI3M MAaT€MaTUKH M OKPYKAIOIIETO
MUpa, TOHMMAaHME MaTEMaTHKW KaK 4YacTh OOIled KyJbTyphl YEIOBEUECTBA, pPa3BUTHUE
WHTEJUIEKTYaJbHBIX M TBOPUYECKUX  CHOCOOHOCTEM  O0ydaromuxcsi, IO3HABaTEIbHOMN



AKTUBHOCTH, UCCIEJOBATEIbCKUX YMEHUM, KPUTUYHOCTU MBIIUICHUS], UHTEpeca K H3YUYEHUIO
MaTteMaTuku; GopMUpoBaHre (PYHKIIMOHATLHON MaTeMaTUYECKOM rPaMOTHOCTH . YMEHUSI
pacrio3HaBaTh MPOSBJICHUS MaTEMaTUYECKUX TMOHSATUN, OOBEKTOB M 3aKOHOMEPHOCTEW B
peaTbHBIX KU3HEHHBIX CUTYAlMSIX U IPU U3YYEHUU APYTUX YUEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEN M 3aKOHOMEPHOCTEU, (POpMyIupOBaTh UX Ha SI3bIKE MATEMATHKU U CO3/1aBaTh
MaTeMaTU4YECKHE MOJIeNM, MPUMEHITh OCBOCHHBIM MaTeMaTHYECKHIl ammapaT JJis pPElIeHUs
MPaKTUKO-OPUEHTUPOBAHHBIX  3aJlady, MHTEPNPETUPOBATH U  OLIEHUBATh  IOJYYEHHBIE
pEe3yIbTaTHhI.

OCHOBHBIC JIMHHHM COJEpKaHUS TMPOTpaMMBI MO MareMmatnke B 5-9 kmaccax: «Ywmcnma w
BBIUHCIICHHS», «AnreOpa» («AnreOpandeckue BBIPOKEHUSA», «YPaBHCHHS W HEPABCHCTBA»),
«Dynrkmun», «['eomerpus» («[‘eomerpuueckne ¢GUTypsl W HX CBoicTBa», «M3mepeHue
TCOMETPUUYCCKUX BEIMYUH»), «BeposATHOCTh W CTaTHCTUKa». JlaHHbIC JIMHUW Pa3BHBAIOTCS
napajuiesibHO, KaXk/1asi B COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJHAKO HE HE3aBUCHMO OJ[HA
OT JAPYroi, a B TECHOM KOHTaKTE U B3aUMOJCHCTBUH.

Conepkanue TporpaMMbl MO MaTE€MaTHKEe, pacOpeleNiéHHOe M0 TrojJaM OO0y4eHus,
CTPYKTYpPUPOBAHO TakUM 00pa3oM, 4yTOObl KO BCEM OCHOBHBIM, MPUHIMIHAIBHBIM BOMPOCAM
oOyyaroiuecs: 00paianuch HEOJHOKPATHO, YTOOBI OBJIAJICHUE MAaTeMaTUYECKUMHU MOHSATUSIMU
Y HaBBIKAMH OCYILECTBIISIOCH MOCIE0BATENIBHO U OCTYATENbHO, C COOJIIOICHUEM MPUHIIUIA
MPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIOYAINCh B OOI[YI0 CUCTEMY MaTEMAaTHYECKUX
MpEeACTaBICHUN 00yUYaroNIuXcs, paciupsst U yriryossisa e€, o0paszysi MpOYHble MHOKECTBEHHBIE
CBSI3U.

B cootBercTBUM ¢ DI'OC OOO maTeMaTuka siBIsieTCs 00s13aTeNIbHBIM YU4E€OHBIM MPEIMETOM Ha
YpOBHE OCHOBHOTO 0011ero oopasoanus. B 5-9 kimaccax maTremaTika TpaauIIMOHHO U3Y4aeTCs
B paMKax CIEAYIOIMHNX y9eOHbIX KypcoB: B 5—6 kitaccax — kypca «MaTtemaTuka», B 7-9 kiaccax
— KypcoB «AnreOpa» (BKJIOYAs DJIEMEHTHI CTAaTHCTUKH W TEOPUU BEPOSATHOCTEH) W
«I'eometpus». Ilporpammoil Mo MaTeMaTHKE BBOJMUTCS CaMOCTOATEIbHBIM YUeOHBIH Kypc
«BeposiITHOCTh U CTATHUCTUKAY.

OOmee YKCI0 9acoB, PEeKOMEHIOBAHHBIX JUI U3YYCeHUsS MaTeMaTHKH (0a30BBI YPOBECHB) Ha
YpOBHE OCHOBHOTO 0o0Imiero odpa3oBanusi, — 952 yaca: B 5 wiacce — 170 gacoB (5 yacoB B
Hegemo), B 6 kimacce — 170 gacoB (5 wacoB B Hemeno), B 7 kinacce — 204 daca (6 yacoB B
Heneno), B 8 kimacce — 204 gaca (6 vacoB B Hepemo), B 9 kimacce — 204 gaca (6 gacoB B
HEJICITIO).

INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA  [POI'PAMMBI o
MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIHIETI'O OBPA3OBAHUSA

W3ydyeHne MaTeMaTUKH Ha YPOBHE OCHOBHOIO oOmIeEro oOpa3oBaHUs HAIPABICHO  HA
NOCTHKEHHE  OOYyYarolMMHCS ~ JIMYHOCTHBIX,  METalmpeAMETHBIX W IPEeAMETHBIX
00pa3oBaTeIbHBIX PE3YJILTATOB OCBOEHUS yU€OHOT0 IPEeIMETA.



JIMUYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJabTaThl OCBOCHHWS IPOrPaMMBI IO MaTeMAaTHKE XapaKTepusyroTcs: 1)
NAaTPUOTHYECKOE BOCTIMTAHUE!

MPOSIBIICHUEM MHTEpPECA K MPOLUIOMY M HACTOAILIEMY POCCHMCKOW MAaT€MaTHKH, HEHHOCTHBIM
OTHOIICHUEM K JOCTHXKEHHSIM POCCUMCKUX MaTEMaTHUKOB M POCCHUHUCKOW MaTeMaTHYECKOU
IIKOJIbI, K UCMIOJIb30BAHUIO ATUX JOCTHXKEHUH B JIPYTUX HAayKaX U MPUKIAIHBIX chepax;

2) IPa)KIaHCKOC U JYXOBHO-HPABCTBCHHOC BOCIIMTAHHE!

TOTOBHOCTBIO K BBITIOJIHEHUIO 00s3aHHOCTEN IpakIaHNHA U Pea3alliy eTo Mpas,
MPEACTAaBICHUEM O MaTEeMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUSI PA3UYHBIX CTPYKTYD,
SIBIICHUH, MPOIIEIYp TPa)JTaHCKOTO 0o0mecTBa (HaIpuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXJIEHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM HOCTHKEHUH
HAyKH, OCO3HAHUEM BaYKHOCTH MOPAJTBbHO-3TUYCCKUX MPHUHIUIIOB B JEATSIHHOCTH YUEHOTO; 3)
TPYAOBOE BOCIIUTAHUE!

YCTAaHOBKOM Ha AaKTMBHOE Yy4YaCTHE€ B PEHICHHMM NPAKTUYECKUX 331a4 MaTeMaTHUYECKOU
HaIpPaBJIEHHOCTH, OCO3HAHUEM BAXKHOCTH MaTEMaTHUUE€CKOTO OOpa3oBaHUA Ha MNPOTHKEHUU
BCEU KU3HM ISl yCHEMHON NMpo(deCCHOHANBHON NESITENbHOCTH U Pa3BUTUEM HEOOXOIUMBIX
YMEHHM, OCO3HAHHBIM BHIOOPOM U TIOCTPOCHUEM WMHJMBUAYAIbHOU TPACKTOPUHU 00pa30BaHUs U
KU3HCHHBIX IUIAHOB C YYETOM JIMYHBIX HHTEPECOB W OOINECTBEHHBIX IMOTpeOHOCTEH; 4)
3CTeTHYEeCKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K HOMOIMOHAJIBHOMY W 3CTETUYECKOMY BOCIPHUITHIO MaTEMaTHUUYECKUX
00BEKTOB, 3a/1a4, PEIICHUH, pacCyXJIeHUH, YMEHHUIO BUJAETh MaTEMaTUYECKUE 3aKOHOMEPHOCTH
B UCKYCCTBE; D) IEHHOCTH HAYYHOT0 MO3HAHUSI:

OpUEHTAIIMEN! B JESITEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAyYHBIX MPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YEJIOBEKAa, MNPUPOAbl W OOIlecTBa, MOHUMAHHEM
MaTeMaTUYeCKOM HayKu Kak cdepbl 4YelIOBEUECKOW [eSATeIbHOCTH, 3TalnoB €€ pa3BUTHS U
3HAYUMOCTU  JUISL  Pa3BUTUSA  LUBWIM3ALMUM, OBJIAJACHUEM  A3BIKOM MAaTEMaTUKU U
MAaTEMAaTHYECKOW KyJIbTYpPOM KaK CpEICTBOM IIO3HAHUS MHPA, OBIAJCHHEM MPOCTECUIINMU
HaBBIKAMU HCCIIEIOBATEIBCKON IESITEIBHOCTH;

6) pusnueckoe BOCIUTAHME, (¢popMupoBanue KyJbTYPbI 310POBbSl U
IMOIMOHAIBHOTO 0JIArONOJYyYHS:

TOTOBHOCTBIO MPUMEHATh MAaTE€MaTHYECKHE 3HAHUSI B MHTEpPECax CBOETO 370pOBbs, BEACHUS

3I0pOBOrO 00Opa3a KU3HU (370pOBOE MUTAHHUE, COATAHCUPOBAHHBINA PEKUM 3aHITHIA U OTJIbIXA,

peryisipHas pu3nUeckass akTHBHOCTD), C(hOPMHUPOBAHHOCTBIO HAaBbIKa peICKCUH, TIPU3HAHUEM

CBOETO MpaBa Ha OMMOKY M TAKOTO e MpaBa IPyroro 4eioBeKa,

7) 3K0JIOrHYECKOe BOCIIUTAHHUE!
OpHMEHTAllNEel Ha MPUMEHEHHNE MaTEeMaTHIECKUX 3HAHUM IS PEeIICHUS 3a1a49
B 00JIaCTU COXPAHHOCTU OKpPY’KaIOIIEH cpenbl, TUIAHUPOBAHUSI MOCTYNKOB M OIIEHKH HUX
BO3MOXKHBIX TMOCIEICTBUI [JIsi OKPY>KaIIIeH cpebl, OCO3HAHMEM TIJI00aJbHOIO XapakTepa
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HKOJIOTHYCCKUX TIPOOJIeM | MyTel uX pemieHus; 8) aganTtanus K U3MEHSIIOIUMCS YCJI0BHUSIM
COUMAJLHON M NPUPOAHOM Cpeabl. TOTOBHOCTBKO K JEUCTBUSIM B  YCIIOBHUSX
HEOIPEICIIEHHOCTH, TMOBBIILICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4YE€pe3 HNPAKTUYECKYIO
NESATEeNbHOCTh, B TOM YHCJIE YMEHHE YUYUTHCS Yy APYTUX JIOJAEH, mpuoOpeTaTh B COBMECTHOM
NESATeTbHOCTA HOBBbIE 3HAHUS, HABBIKM M KOMIETEHIIMH U3 OMbITA JPYTUX; HEOOXOAUMOCTHIO B
(dhopMupOBaHUU HOBBIX 3HAHUH, B TOM yucie GOpMyIUpOBaTh

WJIeu, TIOHATHS, TUMOTE3bl 00 OOBEKTaX W SBJICHUSIX, B TOM UHCJIE paHEee HE H3BECTHBIX,
OCO3HaBaTh Je(PUIMTHI COOCTBEHHBIX 3HAHUW W KOMIIETEHTHOCTEH, IUIAHUPOBATH CBOE
pPa3BUTHE; CIIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CUTYAIIUIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYyallMI0 KakK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMBIE PEIICHUS U
nenctBus, GOpMYyJIHPOBATH U OLIEHUBATh PUCKU U MOCIEACTBUS, POPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbTaTe ocBOEHUS MpOrpaMMBbI IO MaTeMAaTHUKE Ha YPOBHE OCHOBHOTO OOIIET0
oOpa3oBaHus y o0yuaromierocs OyayT copMUpOBaHbl METAIPEAMETHBIE PE3YIbTATHI,
XapaKTePU3YIOIINECs OBJIAJICHUEM YHUBEPCATHHBIMU MTO3HABATEILHBIMU JICHCTBUSMH,
YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMUA  JCHUCTBUSMU u YHUBEPCAITbHBIMU
PETYISATUBHBIMU JTCHCTBUSMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE yUeOHbIe 1elicTBUSA Ba3oBbie
JJOTHYIECKHUe )]CﬁCTBPISI:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbBIE MPU3HAKU MAaTEMATUYECKUX OOBEKTOB, TTOHITHUH,
OTHOILLIEHUM MEXAy MOHATUSIMHU, (OPMYJIHPOBATH OINpPEIEICHUS TOHSITHH, YCTaHABIUBATH
CYIIECTBEHHbIH TpU3HAK KJIacCU(UKAIMKM, OCHOBAHMUS g OOOOIIEHUS W CpaBHEHHS,
KpUTEpUU TMPOBOJUMOIO aHalu3a, BOCIPUHHUMATh, (OPMYJIHPOBATH M MPEeOOPa30OBHIBATH
CYXXJICHUSI: YTBEPAUTEIbHbIE

U OTpUIlaTEbHbIC, €AMHUYHBIC, YAaCTHbICE U OOIINE, YCIIOBHBIC; BBISBISTH MaTEeMaTUUYECKHE
3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTHUBOpeuYMsi B (akrTax, AaHHBIX, HAOIIOICHUSAX U
YTBEPXKACHUAX, Mpeuiarath KPUTEPUU JI BBISIBJICHUS 3aKOHOMEPHOCTEW U MPOTUBOPEUMIA,
JieNaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U UHIYKTUBHBIX
YMO3AKITIOUEHHUM, YMO3AKIIOUEHHUH 10 aHAJIOTHH; pa30upaTh 10Ka3aTeIbCTBA MAaTEeMAaTUYECKUX
yTBepXkACHUN (TIPSMBIC U

OT MPOTHUBHOTO), MPOBOJIUTH CAMOCTOSITEILHO HECIOXKHBIC JTOKA3aTeIbCTBA MATEMAaTHUYCCKUX
(hakTOB, BRICTpaUBaTh apTyMEHTAIMIO, IPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI, 00OCHOBBIBAThH
COOCTBEHHBIC PACCYXJICHHUS; BBIOUPATh CHOCOO perieHus Y4eOHOW 3amaun (CpaBHHBAThH
HECKOJIbKO BapUAHTOB

pelieHus, BbIOUpaTh HauOoiee MOAXOASIIMNH C Y4ETOM CaMOCTOSITEIbHO BBIJICJIIEHHBIX

KkpuTepueB). bazoBble ucciieoBaTeIbCKUE AECTBHSA:



HCIIOJIB30BaTh BOMPOCHI KAaK HCCJIEAOBATEIILCKUN WHCTPYMEHT TO3HAHUS, (HOPMYIHPOBATH
BONIPOCHI, (DUKCUPYIOIIME TPOTUBOpPEUHEe, TNPOOJIEeMY, CaMOCTOSTEIHHO YCTaHABIMBATH
UCKOMOE W JaHHoe, (OpMHpPOBaTH THUIOTE3Yy, apTyMEHTHPOBATH CBOIO IMO3WIIUI0, MHEHWHE;
MIPOBOJUTH TIO CAMOCTOSITEIHHO COCTABICHHOMY IIJIaHY HECIIOKHBIN IKCIIEPUMEHT,

HEOOJIBIIIOE HCCIIEIOBAHUE IO YCTAHOBJICHUIO OCOOEHHOCTEH MATeMaTUYECKOro OOBEKTa,
3aBUCUMOCTEN OOBEKTOB MEXKIy €000, caMocTosTenbHO (QopMyaupoBaTh OOOOIIEHUS U
BBEIBOJBI 1O  pe3yJbTaTaM TPOBEAEHHOTO HAOMIONEHWs, WCCICIOBAaHUS, OICHUBATH
JOCTOBEPHOCTh TOTYYEHHBIX PE3yIbTATOB, BBHIBOJAOB H 00OOIEHWH; MPOTHO3UPOBATH
BO3MOJKHOE Pa3BHTHE MPOIIECCa, a TAK)KE BBIJIBUTATh

MPEIIOJI0KEHASI O €r0 Pa3BUTUU B HOBBIX ycinoBusx. Padora c
uHpopMaLHei:

BBISBJISITh ~ HEJAOCTATOYHOCTh M M30BITOYHOCTh  HUH(POpPMAIUHU,  JAHHBIX,
HEOOXOUMBIX JJIsl PEIICHUs 3a/1aud; BBIOUpaTh, aHaIW3UPOBaTh, CHUCTEMATU3UPOBATH

u UHTEPIPETUPOBATH
HH(pOpMALNIO pa3IMYHBIX BUJOB U (OpPM MpeACTaBiICHUS; BbIOUpPATh (GOPMY TMPECTABICHUS
MH(pOpMAIINK U WLTIOCTPUPOBATH pPEIIaeMble
3a/laud  CXeMaMH, JuUarpaMMamMu, HWHOM TpaduKod M WX KOMOMHAIUMSMH, OIICHUBATH
HaJIEKHOCTh MH(POPMALIU TTO KPUTEPHUSIM, MPEIJIOKEHHBIM YUUTEIIEM

iU c(hOpMyJIHUPOBAHHBIM CAMOCTOSITEIBHO.

KoMmyHuKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIE A1CiICTBUS:

BOCIIPUHUMATH U (hOPMYJIMPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeasiMH  OOIIEHUSs], SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOUYKY 3pEHHSI B YCTHBIX U
MUCbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO XOJy pEIIeHUs 3aJayd, KOMMEHTHUPOBaTh
MOJIYYEHHBI pe3yJbTaT; B X0A€ 00CYXJIE€HHs 3aJaBaTh BOIPOCHI M0 CYIIECTBY OOCYKIaeMOM
TE€MbI, IPOOJIEMBbl, pEelIaeMOl 3a/ayu, BBICKA3bIBATh MJIEH, HALIEJIEHHBIE HA TMOUCK pELIEHU,
COTIOCTABJISITh CBOM CYXJCHHUSI C CYXKJICHHSIMHU JAPYIMX YYaCTHHKOB JIHajiora, OOHApYXUBATh
pas3nuyre U CXOJACTBO MO3ULMUH, B KOPPEKTHOH (opme (opMyaupoBaTh pa3HOINIACHUS, CBOU
BO3pAXXEHUs;, MPEACTABIATh PE3YJbTaThl PEIICHUS 3a/ayd, SKCIIEPUMEHTA, HCCIEAOBAHMS,
MIPOEKTA, CaMOCTOSITEIbHO BBIOMPATh (pOpMaT BBICTYIUIEHHS C YYETOM 3aJad MpPe3eHTaluu U
OCOOEHHOCTEW AayJUTOpUHU; IOHMMATh W HCIOJNb30BaTh MPEUMYIIECTBA KOMAHIHOW H
UHIUBUIYAJTBHON paOOThI
MIPU PEUICHUU YU4eOHbIX MaTeMaTUYECKUX 3aJ]a4; MPUHUMATh 11€JIb COBMECTHOU JESITEILHOCTH,
IUIAHUPOBATh OPTaHU3ALMI0 COBMECTHOM pabOThI, paclpeaessITh BUAbl padoT, 10rOBaprUBATHCH,
00Cy>X/1aTh MPOLIECC U pe3yabTaT paboThl, 0000I1aTh MHEHUSI HECKOJIBKUX JIFOAEH; y4acTBOBATh
B I'pyHNoBbIX opmax padoTsl (00CYKIACHHS, OOMEH MHEHHUSIMH, MO3TOBBIC IIITYPMBI M IPYTHE),
BBITIOJTHATh CBOIO 4YacTh PadOThl U KOOPAMHUPOBATH CBOM JEHUCTBUS C APYTUMU UICHAMH



KOMaH/Ibl, OIICHMBAaTh KAaue€CTBO CBOEr0 BKJIaJa B OOMMUA MPOAYKT IO KPUTEPUSIM,
c(hopMyJIHPOBAHHBIM YUYaCTHHUKAMH B3aUMOICHCTBHSI.

Pery/isiTHBHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eliCTBUS

Camoopranusanms:

CaMOCTOSITEJILHO COCTABJIATH TUIAH, AJITOPUTM PeHIeHUS 3a1aun (MM ero JacTh),
BBIOMpATh CIOCO0 pEelIeHHs] C YUETOM MMEIOIIHNXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4ETOM HOBOM HH(MOpMAIIMH.
CaMOKOHTPOJIBb:

BJIAJETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS IPOLIECcCa U Pe3yIbTaTa
pelieHrs MaTeMaTUueCcKOl 3a/laud; NpeaBUAETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYThH MPHU
pEelIeHNr 3aJlauyd, BHOCUTh KOPPEKTUBBI B JICSITEIBHOCTH HAa OCHOBE HOBBIX OOCTOSITENIHCTB,
HaWJICHHBIX OIIMOOK, BBIABICHHBIX TPYJHOCTEH; OLIEHUBATh COOTBETCTBUE pe3yJibTaTa
JEATETbHOCTU MTOCTABICHHOM 1IeJIH U
YCJIOBUSIM, OOBSCHITh MPUUYUHBI JOCTHKEHUS WIM HEAOCTHXKEHHS 11eJIM, HaXOIUTh OILINOKY,
J1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEJMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ylbTaThl OCBOCHUSI MPOrpaMMbl 10 MaTEMAaTHUKE MPEACTaBICHBI IO rojam
oOydYeHHs B CICIYIONINX paszeiax MporpaMMbl B paMKaX OTAEIbHBIX YY€OHBIX KypCOB: B 5—6
KJlaccax — kypca «Maremaruka», B /-9 kiaccax — KypcoB «Anredpa»,

«I'eomerpus», «BeposATHOCTb U CTATUCTUKAY.

TemaTtuueckoe IAHUPOBAHUE COCTABIICHO C YYETOM paboydeil mporpaMMbl BOCTIMTAHUS
KOTI'ObY CII ¢ YUOII r. Kupc.

Peanu3anus BOCHHMTATEJIBHOIO MOTEHIMAJIA YPOKa nmpeamoJiaraer cjaeayroiuiee:

¢ 100y XJICHHE MTKOJILHUKOB COOJIIOJIATh HA YPOKE OOIICIPHHSTHIC HOPMbI TIOBEICHUS, TTPaBHIIa
oOmIeHuss co crapmmMu (YYUTEISIMU) M CBEPCTHHKAMH (IIKOJIbHUKAMHM), TMPHHIUIBI YIeOHOM
JMCIAILIMHBI ¥ CAaMOOPTaHU3aI[H

® NPUBJICYCHUC BHHUMAaHHUS IIKOJbHUKOB K IICHHOCTHOMY acCIeKTy M3ydaeMbIX Ha YpoKax
SIBJICHUH, OpraHu3aiusi uxX paboThl ¢ TMOJydaecMou Ha YPOKE COITHAILHO 3HAYMMOM
uHpOopMaIueil — HHUIMUPOBAaHUE ¢ 00CYK/ICHUS, BEICKA3bIBAaHMsI YUAIIIMMUCS CBOST'O MHEHUS I10
ee MOBOJIY, BBIPAOOTKH CBOETO K HEell OTHOIICHHS,

®IICITOJIb30BAHNE BOCIUTATEIBHBIX BO3MOXKHOCTEH COJIEp)KaHUs Y4eOHOTO MpeaMeTa depes
JEMOHCTPALMIO JETIM TPHUMEPOB OTBETCTBEHHOT'O, T'PAXKIAHCKOTO TIOBEICHUS, MPOSBICHHS
YEJIOBEKOJIIOOUS U J0O0POCEPICYHOCTH, Yepe3 MOoAOOp COOTBETCTBYIOIIUX TEKCTOB JUIS UTCHUS,
3a7a4 JJIs PEIICHHUs, TPOOJIIEMHBIX CUTYAIUH IS OOCYKIACHHS B KJTacce



PABOYASA TIIPOI'PAMMA VYYEBHOI'O KYPCA <«MATEMATHUKA» B 5-6
KJIACCAX

HOACHUTEJIBHAA 3AIIMCKA

[TpropuTeTHRIMHE TIETISIMA 00yYCHUS MaTeMaTHKE B 5—6 Kilaccax SBIISIFOTCS:

NPOJODKeHNE (OPMHUPOBAHUS OCHOBHBIX MAaTEMAaTHYECKUX TIOHATHH (YUCIIO, BEJIUYHHA,
reoMeTpuyeckas (¢Gurypa), OOECICUMBAIOIIMX TMPEEMCTBEHHOCTh W  IEPCIEKTUBHOCTH
MaTeMaTH4eCKOro o0pa3oBaHUs OOYYAIOUIUXCS; PA3BUTHE MHTEIUICKTYyaJIbHBIX M TBOPUYECKUX
crocoOHOCTe O0Oydvaromuxcs, MO3HABATEIbHON AKTUBHOCTH, MCCIEIOBATEILCKUX YMEHUH,
MHTEpeca K H3YUYCHHI0 MAaTEeMATUKH; IMOJBEeACHUE OOyYarolmMUXCSd Ha JOCTYIHOM JJisi HUX
YPOBHE K OCO3HaHUIO

B3aMMOCBSI3M MaTEeMaTUKW U OKpyXkarolero wmupa; (opMupoBanre ¢GyHKIHMOHAIBHOMN
MaTeMaTU4eCKOM TPaMOTHOCTH: YMEHHS paclo3HaBaTh MAaTEMAaTHUYECKUE OOBEKTHI B PEAIbHBIX
KU3HEHHBIX CHUTYyalUsiX, MPUMEHSITh OCBOEHHBIE YMEHHUS ISl pEHIeHUsT MPaKTHKO-
OPUEHTUPOBAHHBIX 3aJlad, UHTEPIPETUPOBATH MOIYUYEHHBIE pPE3yJbTaThl U OIEHHWBATh UX Ha
COOTBETCTBUE MPAKTUYECKOU CUTYAIIUH.

OcCHOBHBIC JHHHWHM COJCpKaHUS Kypca MaTeMaTHKd B 5—6 kiaccax — apudmeTudeckas u
reOMETpPUYECKas, KOTOPhIE€ Pa3BUBAIOTCS MapallIedbHO, Kaxaas B COOTBETCTBUU C
COOCTBEHHOM JIOTMKOM, OJHAKO, HE HE3aBUCHMO OJIHA OT APYroi, a B TECHOM KOHTAaKTe M
B3aUMOJICHCTBUU. Takke B Kypce MaTEeMaTUKH MPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTAMHU
anreOpbl U OMUCATEIbHON CTATUCTUKHU.

N3yuenne apupmMeTnueckoro Marepruaia HQUMHAETCS CO CUCTEMATU3allMi U Pa3BUTHUSI 3HAHUU
0 HATypaJIbHBIX YKCIAX, MOJTYUYEHHBIX Ha YPOBHE HadalbHOTO 001Iero oopazosanus. [lpu stom
COBEPIIICHCTBOBAHUE BBIUUCIUTEILHOU TEXHUKH U (OPMUPOBAHUE HOBBIX TEOPETHUECKUX
3HAHUW COYETAeTCs] C Pa3BUTHUEM BBIYUCIUTEIBLHON KYJBTYpPhl, B YaCTHOCTH C OOyUYEHHEM
NpocTeHmMM TpuéMaM TMPUKUIAKA W OIEHKH pe3yJbTaToB BbluucieHul. HM3ydenwue
HATypadbHBIX YHCEN MPOJOJDKAaeTcs B 6 Kiacce 3HAKOMCTBOM C HadalbHBIMH TIOHSITHSIMHU
TEOPHUU JCIUMOCTH.

Hauano u3yueHus oObIKHOBEHHBIX M JECATUYHBIX JIpOOE OTHECEHO K 5 Kiaccy. JTO MEepBbIi
ATall B OCBOCHUU JpOoOEid, KOrja MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU UJICSIMU, TTOHSATUIMU
Tembl. [Ipu 3TOM paccMoTpeHue OOBIKHOBEHHBIX Ipo0ei B MOJHOM OOBEME MPEIIIECTBYET
M3YUYCHUIO JIECATUYHBIX IpoOeil, 4To IeJecoo0pa3HO C TOYKU 3PEHUS JIOTUKU H3JI0KECHHS
YUCJIOBOM JTMHUH, KOTJIa IpaBuja JEUCTBUHN C IECATUYHBIMU JPOOSIMU MOXKHO OOOCHOBATh YXkKe
W3BECTHBIMU aJTOPUTMAMHU BBITIOTHEHUS JEUCTBUN C OOBIKHOBEHHBIMH JPOOSMU. 3HAKOMCTBO
C JECATUYHBIMU JpOOSIMH PACHIMPUT BO3MOXKHOCTH [Jii TOHMMaHUS OO0y4YaroIIUMUCS
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MPUKIAIHOIO TPUMEHEHHMs] HOBOW 3alUCU TPU U3YYEHUU JPYTUX MPEAMETOB U TMpHU
MPAKTUIECKOM HCTOb30BaHnu. K 6 kiaccy oTHecC€H BTOPOM ATam B M3YYEHUH ApoOeH, rae
MPOUCXOJUT COBEPIICHCTBOBAHUE HABBIKOB CPaBHEHUS M MpeoOpa3zoBaHus apoOeil, ocBOeHUE
HOBBIX BBIUUCIUTENIbHBIX AJITOPUTMOB, OTTAYMBAHUE TEXHUKU BBIYUCICHUW, B TOM 4YHUCIE
3HAQYEHUHN BBIPAXKEHUM, COAEPKAIIUX U OOBIKHOBEHHBIC, U JECATHUYHbBIC IPOOU, YCTAaHOBJICHUE
CBsI3EH MEXIy HUMH, paCCMOTpPEHHE MPUEMOB pEIIeHUs 3a1ad Ha Apoou. B Hauane 6 kmacca
MPOUCXOIUT 3HAKOMCTBO C TIOHSITUEM IMPOICHTA.

OCoOEHHOCTBI0O M3YUYEHHUSI TMOJOKUTEIbHBIX U OTPUIIATEIBHBIX YHCEN SIBISETCS TO, YTO OHU
TaKk’kK€ MOTYT paccMaTpUBaThCS B HECKOIBKO 3TamoB. B 6 kiacce B Hayane M3ydeHUS TEMBI
«ITonoxuTeapHbIE U OTPUIIATENIbHBIC YHCIIa» BbIAesIeTcsa noarema «llenpie uncna», B paMkax
KOTOPOM 3HAKOMCTBO C OTPHUIATEIbHBIMU YUCIAMU U JACUCTBUSIMU C MOJOXKHUTEIBHBIMU U
OTPULIATENIbHBIMU YHUCJIAMU TMPOUCXOJAUT HA OCHOBE COJIEPKATEIBHOTO TMOJAX0Aa. ITO
MO3BOJIIET Ha JOCTYIHOM YypPOBHE ITO3HAKOMUTH OOYYarOIIUXCS MPAKTHUYECKH CO BCEMHU
OCHOBHBIMHU TOHSTUSMH TE€Mbl, B TOM YHCIE€ U C MPaBWIAMH 3HAKOB IMPU BBINOJHEHUH
apudMeTHuecKux AeicTBui. M3ydyeHue panroHaaIbHbIX YHCENT HA 3TOM HE 3aKOHUMTCS, a OyJeT
MPOJIOKEHO B Kypce anreOpsl / Kiacca.

[Ipr 0O0yueHUM pENICHWI0 TEKCTOBBIX 3a7ad B 5—6 Kiraccax MCHONB3YIOTCS apuMeTHdecKue
npuémel  permeHus. llpm  oTpaboOTKe BBIYMUCIMTENHHBIX HABBIKOB B 5-6  Kiaccax
paccMaTpUBaIOTCSl TEKCTOBBIC 3aJa4M CJIECAYIOIIMX BUIOB. 3a/laud Ha JIB)KEHUE, HA 4acTH, Ha
MOKYIIKK, Ha pabdOTy M MPOU3BOJAUTEIBHOCTh, HAa MPOILICHTHI, HA OTHOIIEHUS U MPOIOPIUU.
OO6yuaronuecs 3HaKOMSITCA C TpUEMaMH PEIICHUS 3a7a4 NepeOdOpOM BO3MOXKHBIX BAPUAHTOB,
y4atcsi pabotath ¢ nH(MOpMaLKel, npeacTaBiaeHHON B (hopMe TaOIuI] WU AUarpaMM.

B mporpamme yuebHoro kypca «MaremaTuka» ~OpeaycMOTpeHO  (popMupoBaHUE
MPONEACBTUUECKUX allre0OpandyecKkux MpecTaBlieHnil. bykBa kak CUMBOJI HEKOTOPOTO YHUCia B
3aBUCUMOCTH OT MaTeMaTHYECKOr0 KOHTEKCTa BBOJUTCSA MOCTENEHHO. bykBeHHass CUMBOJIMKA
IIUPOKO UCIONB3YETCS MPEXAEe BCEro sl 3amucu OOLIUX YTBEPKACHUN U TPEISIOKEHUH,
(dbopmyJl, B YaCTHOCTH JIsl BBIUUCIICHUS] T€OMETPUUYECKUX BEJIMYUH, B KAUECTBE «3aMECTUTEIS»
qucna.

B nporpamme yueOHOro Kkypca «MaremaTuka» TMpeCTaBleHa HarJsaHas TEOMETpPHUs,
HalpaBlICHHass Ha pa3BUTHE OOpPA3HOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpPAKEHMUS,
M300pa3UTENbHBIX YMEHUM. OTO BaXHBIA dTall B U3YYEHUU TEOMETPHUHU, KOTOPBIN
OCYILECTBIISIETCS. HA HATJISIAHO-TIPAKTUYECKOM YpOBHE, OMUpAeTCs Ha HarisIHOo-o0pa3Hoe
MBIINIUIEHUE 00yuarmuxcs. bosbinas poib OTBOAUTCS MPAKTUUYECKOW NEATEIIBHOCTH, OMBITY,
AKCHEPUMEHTY, MOAeIUpoBaHuI0. O0yUarommecs 3HaKOMSITCA ¢ TEOMETPUUECKUMU (PUTYypaMu
Ha IUJIOCKOCTU M B MPOCTPAHCTBE, C UX MPOCTEUIINMU KOHPUTYpALMSAMHU, YyUaTCs U300pakaTh
X Ha HEJIMHOBAHHOM W KJIeT4aTOM Oymare, paccMaTpuBalOT UX MpocTeillne cBoicTBa. B
MpoIecce U3y4eHUsl HArJsTHOW reOMETPUM 3HAHUS, MOJy4YeHHbIE OOyYaloIMUMUCS Ha YPOBHE
HayaJIbHOTO 00I1Iero 00pa30BaHMsl, CUCTEMATU3UPYIOTCS U PACIIUPSIFOTCA.

CormacHo y4yeOHOMY IIaHy B 5—6 KjaccaX U3y4JaeTcs WHTETPHPOBAHHBIN MpEaMET
«MaremMaTuka», KOTOPbIM BKJIIOYaeT apuPMeTUUeCKUil MaTepuall U HArJsHYI0 T€OMETPHUIO, a
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TaKKe MPONCACBTUUCCKUE CBEJACHUS U3 anreOphl, SJIEMEHTHI JOTHKHA M Hadaja OIMUCaTeIbHOMN
CTATHCTUKHU.

OO0miee YrciIo 9acoB, peKOMEHIOBAHHBIX I M3y4eHHs MateMatukd, — 340 gacoB: B 5 kmacce
— 170 gacos (5 yacoB B Hezemo), B 6 kinacce — 170 yacos (5 yacoB B Henemro).
COJAEPXAHUE OBYUEHMUSI

5 KUIIACC HartypaJyibHble YHCJIa U HYJIb
Hatypansnoe uucno. Psa Hatypansabix uncen. Yucno 0. M300pakeHne HaTypadbHBIX YHCET

TOYKAMH Ha KOOPJAMHATHOM (YUCIIOBO¥) MIPSIMOH.
[Tosummonnas cucrema cuucieHus. PumMckas HyMepauuss Kak IIpUMEpP HEIMO3ULIMOHHOU
CHUCTEMBI CUUCIICHUs. JlecsThuuHas cCucTeMa CUUCIICHUS.

CpaBHeHUE HATypaJbHBIX 4YHCEN, CpPAaBHEHUE HATypalbHBIX uucel ¢ HyJIEéM. CrnocoOsl
cpaBHeHus. OKpyTJIeHUE HATypaJIbHBIX YUCETL.

CnoxeHue HaTypalbHBIX UYHCEI, CBOMCTBO HYJISI MPU CIOXEHUU. BrlunTaHue Kak JEeUCTBUE,
oOpaTHOE CIIOXKEHUIO. YMHOXKEHHE HATypajbHBIX YHCEJ, CBONCTBA HYJS U E€AUHUIIBI TPU
yMHOXeHUU. Jlenenne kak neicTBue, oOpaTHOe YMHOXEHHIO. KOMIOHEHTHI NeUCTBUM, CBS3b
Mexay Humu. I[IpoBepka pesynbrara apudmerudeckoro paeictus. llepemecTurensHoe U
COYETATeIbHOE CBOMCTBA (3aKOHBI) CIOKEHHUS W YMHOXEHHS, PaCIpeleIUTeIbHOEC CBOWCTBO
(3aKOH) YMHOXCHHSI.

Ucnonw3oBanue OykB 17t O00O3HAUEHHS HEU3BECTHOTO KOMIIOHEHTAa M 3alKCH CBOMCTB
apu(mMeTnIecKux IeUCTBHIA.

JlenuTtenu M KpaTHbIE YHWCIA, pa3lioKEHUE Ha MHOXHUTENH. [IpocThle M cocTaBHBIE YHUCTA.
[Tpusnaku nemumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTkoM.

Crenenb ¢ HaTypaJIbHBIM MOKa3aTeJIeM. 3alUCh YUCIIa B BUJIE CYMMbI Pa3psiAHBIX CIaracMbIX.
UucnoBoe BhIpakeHHE. BbruncieHne 3Ha4eHU YUCIIOBBIX BBIPAKEHUM, TTOPSIOK BBITOJIHEHUS
nevctBuil. Mcnonb3oBaHue IPU BHIYUCIECHUSIX EPEMECTUTEIHHOIO U COUETATEIbHOTO CBOMCTB
(3aKOHOB) CIIOKEHUS U YMHOKCHHS, PACIIPEACITUTSIIBHOTO CBOWCTBA YMHOKEHHUS.

Apodu
[IpencraBnenne o apoOM Kak croco0e 3amucu 4YacTH BedWduHBL. OOBIKHOBEHHBIE APOOH.

[IpaBunibHBIE U HEMpaBWIbHBIE ApoOu. CMelanHas ApoOb, MpeAcTaBICHUE CMEIIAaHHON ApOoOu
B BHUJIE HEMPABWIHHOW APOOM W BBIJCICHHUE IEJON YacTH YuCia U3 HEMpaBWIbHOW ApOOH.
N3o0paxkenue papobedt ToykamMu Ha 4YUCIOBOM mpsiMoii. (OCHOBHOE CBOMCTBO JpOOH.
Cokpamenne apo6eit. [IpuBenennie npodbu kK HOBOMy 3HaMeHartelno. CpaBHEHUE APOOEH.
CnoxeHue U BbIUMTAHUE ApoOei. YMHOXKEHUE U JieJieHne ApoOel, B3aMMHOOOpaTHbIE APOOH.
Haxosaenue yacTu 1eiaoro u 1eaoro mo ero 4acTu.

Jlecsatuunas 3amuch ApoOeit. IlpeacraBieHue necATUUYHOM IpoOM B BHAEC OOBIKHOBEHHOM.
N3o00paxenue NecATUUHBIX IpoOei TOUKaMu Ha 4YUCIOBOM npsmoil. CpaBHEHUE JECATUYHBIX
npo0eii.



Apudmerrnyeckue ASUCTBUS C AECATUUHBIMU Jpo0sMu. OKpyrieHue JECATUYHBIX IPOOei.
Penrenue TekCcTOBBIX 32124

Pemienrie TEKCTOBBIX 3ajay apudMETHUYECKUM crnocoOoM. PellieHne orvueckux 3ajad.
Pemiennie 3amau mepeOOpoM BceX BO3MOKHBIX BapuaHTOB. Vcmonb3oBaHWe TIpU pelICHUU
3a/1a4 TabJIUI U CXEM.

Pemienne 3amad, comepxkamux 3aBUCUMOCTH, CBSA3BIBAIOLIME BEIWYUHBI. CKOPOCTbH, BPEM,
paccTosiHie, I1€Ha, KOJWYECTBO, CTOMMOCTb. EJIMHUIIBI M3MEpEeHUs: MacChl, 0O0OBhEMA, IIEHBI,
paccTosiHus, BPEMEHU, CKOPOCTHU. CBSA3b MEXKIY €NUHULIAMU U3MEPEHUS KaXKIOM BEJTUUUHBI.

Pemenre OCHOBHBIX 3a7a4 Ha JPOOH.

HpCI[CTaBJ'IeHI/Ie JAaHHBIX B BUJC Ta6J'II/ILI, CTOJIOYATHIX Auarpamm.

Harusanas reomerpust

Harnsgueie npencraBienus o (urypax Ha IJIOCKOCTH: TOYKA, HpsiMas, OTPE30K, JyY, Yrod,
JIOMaHasi, MHOTOYTOJIbHHUK, OKPYKHOCTb, Kpyr. Yroi. [Ipsamoii, ocTpblid, Tynoil U pa3BEPHYTHIN
YIJIBL.

JInuHa oTpe3Ka, METPUUYECKUE €AUHUIIBI JIUHEL. J[JInHA TOMaHOW, IEPUMETP MHOTOYTOJIbHHUKA.
N3Mepenne u mocTpoeHUe yriioB ¢ TOMOUIbIO TPAHCIOPTHPA.

Harnsgueie mpeactaBieHuss o (urypax Ha IUIOCKOCTU: MHOTOYTOJBHUK, MPSMOYTOJBHUK,
KBaJpaT, TPEYTOJbHUK, O PABEHCTBE PUTYP.

N3o0paxenue ¢uryp, B ToM uuciie Ha kiaertyatoil Oymare. IloctpoeHue koHdurypauuii us
yacTed mpsIMOM, OKPY>KHOCTH Ha HEJTMHOBAHHOW U KJIETYaTOU Oymare.

Hcnonb3oBanne CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBAIPATA.

[Inomans NpAMOYTOJIBHUKA U MHOTOYTOJIBHUKOB, COCTaBJICHHBIX W3 MPSIMOYTOJIBHUKOB, B TOM
yucie puryp, n300paxx€HHbIX Ha KJieT4yaToil Oymare. EMUHULIBI ©13MEpeHUs TUIOLAIH.
Harmsnaele  mpencTtaBieHUss O NPOCTPAHCTBEHHBIX  (UIypax: MPSMOYTOJIBHBIN
napajienenunesn, KyO, MHOTOrpaHHukH. M3o00pakeHune NpoCTEHIIMX MHOTOTPaHHUKOB.
Pa3péptku kyba w mapamrenenunena. Co3gaHue MoOjelied MHOTOTpaHHHKOB (M3 Oymard,
MPOBOJIOKH, TUTACTHIIMHA U JPYTrUX MaTepuayioB). O0bEM NpPSIMOYTOIBHOTO MapajuIelIeuIea,
KyOa. EnuHuibl uamMepenust oobéma.

6 KJIACC

HarypaJjabHble uncia

Apudmernyeckue ACHUCTBUS C MHOTO3HAYHBIMU HATypajJbHBIMU 4ucIaMHU. YucIoBbIe
BBIPQKCHUS, MOPAJIOK ACHCTBUM, UCTIOIB30BaHUE CKOOOK. VCronab30BaHue TMPU BBIYMCICHHUIX
MEePEeMECTUTEIFHOTO U COYETaTEeIhHOTO CBOMCTB  CJOXEHHS M  yMHOXEHHUS,
pacrpeenuTeIbHOTO CBOMCTBA yMHOXKEeHUs. OKpYTIeHNEe HATypalbHBIX YUCE].

JlenuTenu M KpaTHBIE YKCIlIa, HAUOOJIBIINK OOIUN NENIUTENh U HaUMEHbIIIee 00Iee KpaTHOE.
JlenmMMoCTh CyMMBI U IPOU3BEAECHUS. JleJIeHrne C OCTaTKOM.
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Apobdu
OObIkHOBEHHast JIpoOb, OCHOBHOE CBOWCTBO JpoOu, cokpaiieHue apooeii. CpaBHeHUE U

ynopsiiounBaHue ApoOei. Pelienne 3a1a4 Ha HAXOXKJIEHHE YaCTU OT LIEJIOTO U IIEJIOro MO €ro
yactu. JlpoOHOe 4ucio Kak pe3yibTar AeneHus. [IpeacrtaBieHue necITUUHOW IpoOU B BUIE
OOBIKHOBEHHOM JpoOM U BO3MOXKHOCTH TNPEACTABICHUS OOBIKHOBEHHOW JpoOW B BHUIE
necaTUUHOM. JlecsTuuHble IpoON U MeTpuyeckas cucrema mMep. Apudmerndyeckue IeUCTBUS U
YHUCJIOBBIEC BHIPAKEHHSI C OOBIKHOBEHHBIMU U JIECSITUUHBIMU IPOOSMHU.

OtHomenue. Jlenenue B JaHHOM oOTHomleHWU. Macmrab, nponopuus. Ilpumenenue
MPOIOPLMN IPU PELICHUHU 3a4a4.

[TondaTue npoueHTa. BplunciieHWe NPoOLEHTa OT BEJIMYMHBI W BEIWYHUHBI MO €€ MPOLECHTY.
BripaxkeHue NpolLEeHTOB JAeCATUYHBIMU ApoOsimu. Pelienue 3ajay Ha MpoIeHTHI. BeipaxkeHue
OTHOIIIEHUS BEJIMYHH B MIPOLICHTAX.

IHos1o)KUTEIbHBIC U OTPULIATEIbHbIE YHCJIA

[TomoxxurenbHpIE W OTpULATENBHBIE yKchaa. Llemble yucima. Moayinp 4ducia, reomerpuyeckas
UHTEpIpeTanus Moayis uucia. M3o0paxkeHue yucen Ha KOOPAUWHATHOU MpsaAMoil. YucioBbie
npomexyTku. CpaBHeHue uyucen. ApudMeTnueckue JAEUCTBUS  C TMOJOXKUTEIbHBIMU U
OTPULATEIbHBIMU YHCIIAMMU.

[IpsmoyronpHass cucremMa KOOPAMHAT Ha IUIOCKOCTH. KoOOpAMHATBI TOYKM Ha IMUIOCKOCTH,
abcrucca u opauHata. [loctpoenue Touek u GUryp Ha KOOPJAUHATHOU MIIOCKOCTH.

BykBeHHBbIE BbIpaKeHUS

[Ipumenenue OyKB JJisl 3allMCH MaTeMaTHYECKUX BbIpaXXeHUN U mpenioxkeHuid. CBoiicTBa
apudMeTHUeCcKuX NercTBUl. BykBeHHbIE BBIpAXKEHUSI U YUCIIOBBIE MOJICTAHOBKU. BykBEeHHBIE
PAaBEHCTBA, HAXOXJICHHE HEU3BECTHOrO KOMIIOHEHTa. Dopmyiibl, (OpMyJbl MEpUMETpa U
IJIOIAIU MPSIMOYTOJIbHUKA, KBaJipaTa, 00bEMa napaienenuneaa u Kyoa.

Pemenne TeKCTOBBIX 3a/1a4
Pemienre TEKCTOBBIX 3ajad apupMEeTHYECKUM crocoOoM. PelieHue gormMYecKux 3ajad.

Pemienue 3a1a4u nepebopoM BCeX BO3MOKHBIX BAPUAHTOB.

Pemienne 3amay, copep:Kamux 3aBUCHMOCTH, CBS3bIBAIOIIMX BEIWYHHBI. CKOPOCTh, BpEMH,
paccTosiHde, 1I€Ha, KOJIUYECTBO, CTOMMOCTb, IPOU3BOJUTEIBHOCTb, BpeMs, 00BEM pPabOTHLI.
EnvHunel u3mepeHus: Macchl, CTOMMOCTH, PACCTOSIHUS, BPEMEHHU, CKOPOCTH. CBS3b MEXIY
€IMHHUIIAMHA U3MEPEHUS KAXKIOW BEJTNYNHBL.

Pemenne 3anay, CBSI3aHHBIX C OTHOLICHUEM, MPOMNOPUAOHAIBHOCTHIO BEIIMYKMH, MPOLEHTAMU;
pelieHrue OCHOBHBIX 3aJ1a4y Ha JPOOU U MPOIEHTHI.

OueHka W TNPUKUAKA, OKpyriieHue pesynbTata. CocTaBieHUE OYKBEHHBIX BBIPAXKEHHUI IO
YCJIOBHIO 33J1a4H.

[IpeacraBienuie JaHHBIX C MOMOUILIO Ta0uuIl U quarpamMM. CtonduaTeie JuarpaMMbl: YTEHUE U
ocTpoeHne. YTeHne KpyroBbIxX JuarpaMm.
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Harusanas reomerpust

Harnsgueie npencraBienus o (urypax Ha IJIOCKOCTH: TOYKA, HpsiMas, OTPE30K, JyY, Yrod,
JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3auMHOe pacnonoxkeHue JIByX OpSMBIX Ha IUIOCKOCTH, TapajuledbHbIE MpPSIMBIE,
MEPICHANKYJISIPHBIE MpsMble. VI3MepeHne pacCTOSHUM: MEXIY NBYMs TOYKaMHU, OT TOYKHU JI0
MPSIMOU, JUTMHA MapLIPyTa HAa KBaJAPATHOU CETKE.

N3MepeHne © TOCTPOCHHE YIVIOB C TMOMOIIBK TpaHCHOPTHpa. Buabsl TpeyroJbHUKOB!
OCTPOYTOJbHBIN, TPSIMOYTOJbHBIN, TYNOYIrOJbHBIA, PAaBHOOEAPEHHBIN, PaBHOCTOPOHHUM.
YeTbIpEXYTrONbHUK, IPUMEPHI YETBIPEXYTOJIBLHUKOB. [IpsIMOYTroNbHUK, KBaAPAT: UCIIOJIb30BAHUE
CBOMCTB CTOPOH, yIJ0OB, AuaroHaneil. Mzo0paxeHue reomeTpudeckux (puryp Ha HEIMHOBAHHOM
Oymare ¢ HUCHOJIb30BAaHMEM IMPKYJIsS, JUHEWKHU, YrojibHHKa, TpaHcnoptupa. [locTpoenus Ha
KJIeT4aTo Oymare.

[lepumetrp mHoroyronphHuka. [loHsTue mmomanau GUIYyphl, €AUHUIBI W3MEPEHUS IUIOMIAIN.
[Tpubnumxénnoe wu3MepeHue Iuiomanu ¢uryp, B TOM 4YHCIE€ Ha KBaJpaTHOM CETKe.
[TpubnmxEHHOE N3MEPEHHE JJIMHBI OKPYKHOCTH, TUIOIIAUA KPYyTa.

CummMeTpusi: LIEeHTpadbHasl, OCEeBasi U 3€pKajlbHAsI CHMMETPHHU.

[locTpoeHne CUMMETPUUHBIX QUTYP.

Harnsgueie mpeacTaBieHus O NPOCTPAHCTBEHHBIX (QUrypax: Mmapajuienenunes, Ky0, npusma,
nMpaMujia, KOHyC, ImiauHAp, map u cdepa. M3o0paxkeHue NPOCTPAHCTBEHHBIX (QUTYP.
[Ipumepsl  pa3BEPTOK MHOTOTPAHHUKOB, MWIMHApPAa MW KoHyca. Co3maHue Mopenen
MPOCTPAHCTBEHHBIX (UTYp (M3 OyMaru, MPOBOJIOKH, IUIACTHIIMHA W IPYTHUX MaTEPHUAJIOB).
[lonsitue 00béMa, equHUIIBI U3MepeHus: 00bEMa. OOBEM MPSIMOYTOJILHOTO Mapasuieienunesa,
KyoOa.

NPEJMETHBIE PE3YJIBTATBI
[IpeameTHble pe3ynabTaThl OCBOEHHUS MPOTrpaMMbl Y4EOHOTO Kypca K KOHIy OOydeHHs B D
Kkjacce: Uncsia 1 BbIYUCJICHUS

I[lorumate u IIpaBHUJIBHO yrIOTpC6J'I$ITI) TCPMUHBI, CBA3aHHLBIC C HATypaJbHbBIMHW YHUCIIAMH,
OOBIKHOBEHHBIMH U ACCATUYHBIMU I[pO6SIMI/I.

CpaBHUBaTh U YIOPSAOYMBATH HATypaJibHbIE YHMCIA, CPaBHUBATh B MPOCTEHIIMX CIIydasx
OOBIKHOBEHHBIE JPOOU, TECITUUHbIE TPOOH.

COOTHOCHTH TOYKY Ha KOOPJIWHATHOW (Y4HCIIOBOM) MPSMOW C COOTBETCTBYIOIIUM €l YHCIOM U
M300pakaTh HATypaJIbHBIC YHCIa TOYKAMHU Ha KOOPIUHATHOMN (YHUCIIOBOM) MPSMOM.

Brinmonusate apudmernueckue IEUCTBUSL ¢ HATypadbHBIMU YHUCIAMHU, C OOBIKHOBEHHBIMU
IpOOSIMU B MPOCTEUIINX CITydasiX.
BpInoyHATE NpOBEPKY, NPUKUIKY PE3YyIbTATa BHIYUCICHUMN.

OKpyriaTh HaTypajJbHbIC YHCIIA.
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Pemenne TekCTOBBIX 3a/1a4

Pemiath TekcTOBBbIE 3aauM apu(PMETUUYECKUM CIOCOOOM U C TMOMOIIBI OPraHU30BAHHOTO
KOHEUHOT0 nepedopa BCeX BO3MOKHBIX BAPUAHTOB.

Pematy 3amaum, copaepikaiine 3aBUCUMOCTH, CBSI3BIBAIONIUE BEIMYUHBI. CKOPOCTh, BpEMH,
paccrosiHue, 1ieHa, KOJIUYeCTBO, CTOMMOCTb.

Hcnons30BaTh KpaTKue 3alUCcH, CXEMbI, TaOJIUIIbI, 0003HAYEHUS MPU PEUICHUH 3aaY.
[lonb30BaThCs OCHOBHBIMU €IAMHUIIAMU HM3MEPEHHMs. IIEHbl, MAacChl, PAcCTOSHUSA, BpPEMEHH,
CKOPOCTH, BBIPAXKaTh OJIHU €AMHUIILI BETUYUHBI Uepe3 APYTHE.

N3Bnekath, aHamu3upoBaTh, OLEHUBATh HH(POpPMAIUIO, MNPEACTABICHHYIO B Taliuile, Ha
CTOJIOUATON AMarpaMme, UHTEPIPETUPOBAThH MPEACTABICHHbBIC JaHHBIE, UCIIOIb30BaTh JaHHbIE
MIpU PEIICHUU 3a/1au.

Harnsignas reomerpust

[lonb30BaThCsi TEOMETPUUECKUMU TOHSATUSIMHU. TOYKa, TMpsMasi, OTPE30K, JIy4, Vrod,
MHOT'OYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoguTh mnpuUMEpsl OOBEKTOB OKPYXKAIOMIETO MHUpa, HUMEIOMUX (HOPMY H3YUYEHHBIX
r€OMETPUYECKUX (UTyP.

Hcnonp3oBaTh  TEPMHUHOJIOTHIO, CBS3aHHYK0 C  yIJlaMU: BepUIMHA CTOPOHA, C
MHOTOYTOJIbHUKAMU: YTOJl, BEpIINHA, CTOPOHA, JUATOHAJIb, C OKPYKHOCTBIO: PaJnycC, AUaAMETP,
LEHTP.

N300paxkaTh u3yueHHble TeoMeTpuueckue (Urypsl Ha HEJIMHOBAHHOM M KJIeT4aToM Oymare ¢
MOMOIIBIO LIUPKYJIS U JIMHEUKH.

HaxoauTe JuHBI OTPE3KOB HEMOCPEICTBEHHBIM HM3MEPEHUEM C MOMOUIBIO JIUHEHKH, CTPOUTH
OTPE3KHU 3aJaHHOM JJIMHBI; CTPOUTH OKPY>KHOCTh 33JJaHHOTO pajuyca.

Hcnonp3oBaTh CBOMCTBA CTOPOH M YIJIOB MPSMOYTOJbHHKA, KBaApara sl UX MOCTPOCHUS,
BBIYUCJICHUS TUIONIAAU U IEpUMETpa.

Brluncnsate nepuMeTrp W IUIOIAJL KBajpara, MNPSMOYTOJbHHKA, (UTYp, COCTAaBICHHBIX W3
MPSIMOYTOJIBLHUKOB, B TOM yucie GUryp, n300paxk€HHBIX Ha KJIeT4aTon Oymare.

[lonb30BaTbC OCHOBHBIMU METPUUYECKUMHU E€IUHHUIIAMUA HM3MEPEHUS JJIMHBI, IUIONIaAH,
BbIpakaTh OJIHU €AUHUIIBI BETUUUHEI Yepe3 IpyTrue.

Pacno3naBath mapasienenunes;, Kyo, UCMONIb30BaTh TEPMUHOJOTHIO: BEpIIUHA, peOpO rpaHb,
U3MEPEHUs, HAXOAUTh U3MEPEHUS Mapajuieienumnea, Kyoa.

Boiuucnare o0bEéM Ky0Oa, napaieNenunena MO 3aJaHHBIM HM3MEPEHUSIM, I0JIb30BAThCS
eUHULIAMHU U3MEPEHUST 00bEMa.

Pemiath HecHOXHBIE 3aJlayd HA HU3MEPEHUE T'E€OMETPUYECKUX BEJIMYMH B MPAKTUUECKUX
CUTYyaIUsX.

[IpenMeTHBIE PE3yNbTaTHl OCBOCHHS MPOrpaMMbl YYEOHOTO Kypca K KOHITy oOyueHus B 6

KJacce: Unciaa v BbIYHCIEHUA
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3HaTh M TIOHMMaTh TEPMHUHBI, CBSA3aHHBIC C PA3IMYHBIMHA BHUIAMH YHCENl U CHOcO0aMU HX
3aIMCH, TIEPEXOIUTH (€CIIM ATO BO3MOXKHO) OT OJHOU (hOPMBI 3aITCH YUCIIA K IPYTOM.
CpaBHUBaTh W YHOPSJAOYUBATH II€JIbIE YHCIA, OOBIKHOBEHHBIE U JIECSATUYHBIE JApOOH,
CpaBHHMBATH YKCJIa OJTHOTO M Pa3HBIX 3HAKOB.

BrinonHsATh, codeTas yCTHbIE M THUCbMEHHBIE MPUEMBI, apuPMETUYECKUEe JEUCTBUS  C
HAaTypaJIbHBIMU W [EJIBIMA YHCIAMH, OOBIKHOBEHHBIMH U JIECITUYHBIMH  JIpOOSMH,
MOJI0KUTETBHBIMU U OTPULIATEILHBIMH YHCIAMH.

BoluncnsaTh 3HaUEHUS! YUCIOBBIX BBIPAKEHUM, BBIMONHATh MPUKHUAKY U OLEHKY pe3ysbTaTa
BBIUMCIICHUH, BBITIONHATH MPE0oOpa30BaHUS YHCIOBBIX BBIPAKCHHMH  HAa OCHOBE CBOWMCTB
apu(mMeTHIecKux IeUCTBHIA.

CoOTHOCUTH TOUKY Ha KOOPJAMHATHON MPSIMOM C COOTBETCTBYIOIIUM € YHUCIIOM U U300pakaTh
Yycjia TOYKaMU Ha KOOPAWMHATHOM MPSMOM, HAXOAUTH MOAYJIb YUCTIA.

COOTHOCUTH TOYKHU B MPSIMOYTOJIBHOM CUCTEME KOOPJMHAT C KOOPAUHATAMHU 3TON TOUKHU.

OKpyIJISITh 1eNble YKiClia U AECATUYHbIE APOOU, HAXOIUTh MPUOIIKEHUs yrcen. YncJioBbie u
OyKBEHHbIC BbIPaKEeHUS

[TonuMats u ynoTpeOasiTh TEPMUHBI, CBSI3aHHBIE C 3aMKCHIO0 CTENIEHU YMCIa, HAXOAUTh KBaJIpaT
1 KyO 4yucia, BEIYUCIISTh 3HAUEHUS YUCIOBBIX BBIPAXKEHUN, COJEPKAIINX CTETIECHHU.
[Tonp30BaThCsA MpPU3HAKAMHU JACIUMOCTH, PACKIAJbIBATh HATypajbHbIC YHCIA Ha MPOCTHIC
MHOKHUTENU.

[Tonb30BaThCcst MacITabOM, COCTABIISITH TPOMOPIIUUA U OTHOIICHUS.

Hcnonp3oBaTh OyKBBI i1 OOO3HAUEHUS] YUCET TMPHU 3alUCH MAaTEeMaTUYECKUX BBIPAXKECHUH,
COCTaBJISITh OYKBEHHbIC BhIpXKEHUSI U (hOPMYJIbl, HAXOJAUTh 3HAYEHUSI OYKBEHHBIX BBIPAKECHUI,
OCYILECTBJISII HEOOXOJMMBbIE TOJICTAHOBKA M mpeoOpazoBaHusi. HaxoauTb HEW3BECTHBIM
KOMITOHEHT PaBEHCTBA.

PelieHne TeKCTOBBIX 32124

Pemate MHOTOIIIar0OBBIE TEKCTOBBIE 33/1a49H apU(PMETHIECKUM CITOCOOOM.

Pemrate 3agaum, cBsi3aHHBIC C OTHOIICHHEM, MPOMOPIIMOHATBHOCTHIO BEJIUYUH, MPOIEHTAMHU,
peliath TpY OCHOBHBIC 3a71a4i Ha APOOU M TPOIICHTHI.

Pemate 3amaum, cojaeplkamipe 3aBHCUMOCTH, CBSI3BIBAIOIIME BEIMYHHBI. CKOPOCTbH, BpEeMS,
paccTosiHue, IeHa, KOJWYeCTBO, CTOMMOCTbh, MPOU3BOJUTEIHLHOCTh, BpeMs, o00bEéMa paboTHI,
UCIIONB3YSd apu(meTuyeckue ACHCTBUSI, OILIEHKY, HPHUKUJIKY, [OJIb30BAThCA E€IUHUIIAMU
MU3MEPEHUSI COOTBETCTBYIOIIUX BEITUYHUH.

CocraBisiTh OYKBEHHBIE BBIPAKEHUS MO YCIOBUIO 33/1aUH.

N3Bnekats uH(OpManuio, MpeACTaBICHHYIO B TaOiuIaX, Ha JUHEHHOHM, cTONOYaTON WU
KpYyroBOM JIUarpaMmax, MHTEPIPETUPOBATh MpPEACTaBICHHbIE JaHHBIC, UCHOJIb30BaTh JAaHHBIE
MIpY PeIICHUH 3a]a4.

[IpencraBnars HHPOPMAIIUIO C TOMOIIBIO TAOIHIl, TUHEHHON U CTOI0YATON JUarpaMm.
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Harnsignas reomerpust

[IpuBonuTh mnpUMEpPbl OOBEKTOB OKPYKAIOIIETO MHUpPA, HUMEOIUX (OpMy H3YUEHHBIX
r€OMETPUYECKUX IUIOCKUX M MPOCTPAHCTBEHHBIX (UTYp, MPUMEPHI PABHBIX U CUMMETPUUHBIX
uryp.

N300paxkaTh C MOMOIIBIO LUPKYJIS, JUHEHKH, TPAHCIIOPTHPA HAa HEJIMHOBAHHOW M KIJIETYATOM
OyMare Wu3y4eHHbIE IUIOCKHE TeOMETpHUYEecKue (GUTYypbl U KOH(UTypaluu, CHUMMETPHUYHBIE
(burypsi.

[lonb30BaThC F€OMETPUUYECKUMH MOHATHUSIMHU: PABEHCTBO (UTYp, CUMMETpPHs, UCIOJb30BaTh
TEPMHUHOJIOTHIO, CBSI3aHHYI0 C CHMMETPHUEN. OCh CHMMETPHH, LIEHTP CUMMETPHUHU.

HaxoauTe BENMYMHBI YIJIOB U3MEPEHUEM C MOMOILIBIO TPAHCIIOPTHPA, CTPOUTD YTJIbl 3aJJaHHON
BEJINYMHBI, NOJIb30BATHCS IIPU PELICHUM 3a1ad I'paJyCHOM MEpOH YTIJOB, pPacno3HaBaTh Ha
YepTEeXKAX OCTPBIN, MPAMOM, pa3BEPHYTHIN U TYIIOW YIJIBL.

Beluncnare nnvMHY JIOMaHOM, II€PUMETP MHOIOYTOJIBHMKA, TIOJIB30BAaThCS E€IWHHLIAMU
MU3MEPEHUS JUIMHBI, BBIPAKATH OJTHA €IMHUIIBI U3MEPEHHMS JJIMHBI YEPE3 IPYTHE.

Haxoautp, ucnonb3ys 4epTEXHBIE MHCTPYMEHTHI, PACCTOSHMSA. MEXKIY ABYMS TOYKAMH, OT
TOYKH 10 IPSIMOM, JUIMHY ITyTH Ha KBAaJIPAaTHOM CETKE.

Boeruncnars miomaab (GUryp, cOCTaBiICHHBIX U3 NPSIMOYTOJbHUKOB, MCHOJIB30BATh pa30OHEHHE
Ha NPSMOYTOJIbHUKH, HA paBHbIE (DUTYpHI, TOCTPaUBaHUE 0 MPSIMOYTOJBbHHUKA, MOJIb30BATHCS
OCHOBHBIMH €IMHULIAMHU U3MEPEHHUs IUIOIIAIH, BBIPAKATH OJJTHA €IVMHUIBI U3MEPEHUS TUIOIIATN
4yepes3 Apyrue.

PacriozHaBath Ha MOJENISAX M HM300paKE€HHUSX MNUpPaMUAY, KOHYC, IWJIMHJIpP, HCIOJb30BaTh
TEPMUHOJIOTHIO: BEPIINHA, peOpo, IpaHb, OCHOBaHHE, pa3BEPTKa.

N300paxkaTh Ha KJIeTYaTON Oymare npsMOYyTOIbHBIN Mapaielenunes.

Borunciare 00bEM  NpAMOYTONBHOTO Mapajiefenunena, KyOa, MOJb30BaTbCs OCHOBHBIMU
eIMHUIIAMH U3MEPEHUsI 00bEMA;

Pemrate HecnokHbIE 3a1a4d HAa HAXOXKIACHUE T€OMETPUUYECKHMX BEIMYWH B IPAKTUYECKHUX
CUTYyalUsIX.

Tematuueckoe IAHUPOBAHUE COCTABIICHO C YYETOM pabodeil mporpaMMbl BOCTIMTAHUS
KOTI'ObY CII ¢ YUOII r. Kupc.

Peanuzanus BOCHIMTATEIBHOIO NOTCHIIMANA YpoOKa mnpeanojaract CJICayromee.
.HO6V)KI[6HI/IC IMKOJbHHUKOB CO6J'IIOI[aTB Ha YPOKEC O6HI€HDI/IH$ITBIC HOPMBI MTOBCACHUW A, ITpaBUJIa

00ImEeHnss CO cTapmuMH (VUUTENIMH) W CBEPCTHUKAMM (IIKOJIbHUKAMM), HOPUHIUIILI YY€OHOM

AUCTHUITJIMHBI K CaMOOPTraHu3aIlin

® TIPUBJICYCHHMC BHHMMAHHA IMKOJBHHWKOB K TICHHOCTHOMY A4CIICKTY HM3YVYAaCMbIX Ha VYPOKax

HBJ’ICHHﬁ, opraHm3anusia HX Da6OTI)I Cc HOHanCMOﬁ Ha VYPOKE CONMAaJIbHO 3HAYHU-MOM

HHd)ODMaHHCﬁ — HTHUTTMUPOBAHUE €€ O6CV)KI[€HI/I$I, BBICKA3bIBAHWA YYalITMMHUCA CBOCIO MHCHHA 11O

€€ MMOBOAY, BBIDa6OTKI/I CBOETO K HEM OTHOIIICHMUS,
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®ICTI0JIb30BAHUE BOCHUTATEIBHBIX BO3MOXHOCTEH COJIepXKaHUsl YuyeOHOTO MpeameTa 4Yepe3
JEMOHCTPAIIMIO JIETSIM TPUMEPOB OTBETCTBEHHOI'O, TPaXAAHCKOTO IIOBEACHHUS, IPOSBICHUS
YeJIOBEKOIIO0MS M JOOPOCEPACUHOCTH, Yepe3 MOJ00p COOTBETCTBYIOUIUX TEKCTOB JJIS YTCHUS,
3a/1a4 JIJisl peuieHus1, MpoOJIeMHBIX CUTyallui JIJIsl 0OCYKJIEHHS B KJIacce
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TEMATHUYECKOE [INTAHUPOBAHUE

5 KJIACC

Ha m3ydyenme matematuku B 5 kiacce otBoautcs 6 gacoB B Henento (204 vaca B rox). 1 wac B Hegemo 3a cué€T 4actH, GopMHUpyeMO
ydacTHUKaMu 00pa30BaTebHOTO MpoIiecca.

OCHOBHEIC BHUABI JCATCIBHOCTHU 06yqa101111/1x051

HanmenoBanue pasznena |KonuuecTBo OcHoBHOE
(TembI) Kypca JacoB coJiep KaHue
HatypansHbie uncia. 43 YuTaTh, 3aIUCHLIBATH, CPABHMBATH HATYypaJbHbIC YNCTIA,
JleficTBUS ¢ HATYypaTbHBIMH npeaIaraTb U 00CyKI1aTh COCOObI YITOPSTOYNBAHUS YUCEIL.
qUCIIaMHU JlecaTnyHas CHCTEMA  [306pasKkaTh KOOPIUHATHYIO MPIMYIO, 0TMeYaTh 4KCiIa

cuuciaeHus. Psan
HATypaJIbHBIX YHACE.

TOYKaMH Ha KOOPAUHATHOMN IPAMOU, HAXOAUTH KOOPJAUHATHI

. TOYKH.
HarypanpHsiil psn.
Yuecno 0. HccaenoBath cBoiicTBAa HATypaabHOTO psiaa, ynucen O u 1 mpu
HatypanpHble uncna  |[CJIOKEHUHM M YMHOKEHHH.
Ha KOOPTMHATHOH Hcnosb30BaTh NPaBUIIO OKPYTJIEHUS] HATYPAJIbHBIX YUCET.
npssmoil. CpaBHEHHUE, o

BoinoaHATh apudMeTHdecKkue 1eMCTBUS C HATYPAIbHBIMU

OKpYTJICHUE .
HATYpaNbHBIX ymcen, | THCIAMH, BBIMHCIATE 3HAYEHHS HCIOBBIX BHIPAKEHHH €O
ApubpmMeTHIECKHE CKOoOKamu U 6e3 CKOOOK.
HCUCTBUA C 3anucbIBaTh IPOU3BEACHHUE B BUJIE CTCIICHU, YATAThH
HATypaJIbHBIMU

. CTCIICHH, MCII0JIb30BAaTh TEPMHUHOJIOTHI0 (OCHOBaHHE,
yuciamu. CBOHMCTBA

HYJISI IPU CIIOXKEHUH U
YMHOXCHHH, NPUKUAKY U OL€HKY 3HAYCHUH YHUCIOBBIX BRIPAKEHUI,

HOK&S&TCJ’IB), BBIYMCJIATDH 3HAUEHU A CTereHel. BLIMOJIHATH

CBOMCTBA €IMHUIIBI npexiaraTb ¥ NPUMEHSITh NPUEMBI POBEPKH BHIUUCIICHUH.

1IPH YMHOXKCHIH. Hcnonb3oBaTh NpH BBIYMCICHUSIX [E€PEMECTUTENBHOE H

COUeTaTeIbHOE  CBOWCTBA  CIIOKEHUSA W YMHOXKEHWUS,
acrpeeuTeIbHOE CBOMCTBO YMHOXKEHUS; (DOPMYJINPOBATH




[TepemecTurenbHoOE
Y COYETATEIbHOE
CBOMCTBA CJIOKECHUS
Y YMHOKEHMUS,
pacupeneInuTeaIbHOe
CBOMCTBO
YMHOKEHHUS.
Jlenurenu u
KpaTHbIC YMCIIA,
Pa3I0kKECHUE YHCIa
Ha MHO>KHUTEJIH.
Jlenenue ¢
octatkoM. IIpocTsie
Y COCTaBHBIC YHCIIA.
[Tpusnaku
IETUMOCTH Ha 2, 5,
10, 3, 9.

Creniens ¢
HaTypaJbHbIM
MOKa3aTeJIeM.
YHucnossie
BBIPKCHUS,
MOPSIOK I€MCTBUM.
Pemenne TekCTOBBIX
3aJ1a4 Ha BCE
apudmeTndeckue

U IPUMEHATH NMPaBUJIa IPeoOpPa30BaHUs YUCITOBBIX
BBIpAXEHU Ha OCHOBE CBOMCTB apu(PMETUUECKUX IEUCTBUH.
HccaenoBaThb 4ncClIOBbIE 3aKOHOMEPHOCTH, BBIIBUTATh H
000CHOBBIBATH TUNOTE3bI, GOPMYJIMPOBATH 00001IEHUA 1
BBIBO/IBI 110 PE3YyJbTaTaM NPOBEAEHHOTO UCCIEOBAHUS.
@opmMyJIUPOBATH ONpeieIeHUs JICIUTENs U KPaTHOTO,
HA3BIBATh JICJIUTEIN U KPATHBIE YUCIA, PACTIO3HABATDH
MPOCThIC U COCTaBHBIEC YKCIIA; (POPMYJIHPOBATH U
NPUMEHSTh NPU3HAKH IeTUMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJITOPUTM PA3JIOKEHUS YKCIIa Ha POCThIE
MHOXHUTEIU; HAXOAUTb OCTaTKH OT JIEJICHUsS U HEMOJHOE
YaCTHOE.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIC BHICKA3BbIBAHUS O
HaTypaJbHBIX YUCJIaX, NPUBOAUTH NMPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BbICKA3bIBAHUS U OTPUIIAHUS
BBICKa3bIBAHUI O CBOMCTBAX HATYypaJIbHBIX YHCEI.
KoncTpynpoBaTts MaTeMaTHUYeCKHE NMPeEIJI0KEHUsT C
MTOMOIIIBIO CBSI30K «H», KUJIU», «E€CIH..., TO...». Pemarsn
TEKCTOBBIE 3aJ1aul apu(PMETUYECKUM CITIOCOOOM,
HCMO0Jb30BATH 3ABUCMMOCTH MEXy BEIUUYMHAMU
(CKOpOCTH, BpeMsI, PacCTOSTHHE; [IeHa, KOJIMIECTBO, CTOUMOCTD
U JIp.): aHAJTU3UPOBATH U OCMBICJHBATH TEKCT 33J1a4H,
nepedopMyTUpoBaTh yCIOBUE, H3BJIEKATH HEOOXOIUMbIE
JAaHHBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXKAY BEJIMUYMHAMU,
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CTPOMTH JIOTUYECKYIO HEMOYKY PaCCyKICHHI.
MopeaupoBaTh X0/ peLIEHU 3a/1a41 C TOMOIIBIO PUCYHKA,




IENCTBHUSA, HaA
NBIDKCHHUE U

MTOKYIIKH

CXEMBI, TaOJIUIIBI.

IIpuBoauTH, pa3oupaTh, OLlEHUBATH PA3JIUYHBIC PEIICHUS,
3aIllMCH PEIICHNH TEKCTOBBIX 3aj1ad.

Kputuyeckn oumeHMBATH MOJYYEHHBIH pe3yJbTar,
OCYHIIeCTBJIAATL CAMOKOHTPOJIb, MPOBEPsIsi OTBET Ha
COOTBETCTBHE YCIOBUIO, HAXOAUTh OITUOKH.

PemaTh 3a1aun ¢ MOMOIIBIO TTepedopa BCEX BO3MOKHBIX
BapHAHTOB.

3HAKOMHUTBHCS ¢ HCTOPHUEH pa3BUTHS apU(DMETUKH

Harnsgnas reomerpus.
JIvHuYM Ha TUTOCKOCTH

12

Touka, psamas,
OTPE30K, JIyY.
Jlomanas.
H3mepenune UIMHbBI
OTpE3Ka,
METPUYECKHE
€MHHUILIBI U3MEPEHUS
TIMHBL. OKpY>KHOCTh
u kpyr. [IpakTnyeckas
paboTta
«IlocTpoenue y3opa
U3  OKPYXXHOCTEN».
Yroi. [Tpsimoi,
OCTpBIM, TYNOH H
Pa3BEPHYTHIN YIJIBL.
M3Mepenue yrios.

Pacno3naBaTh Ha yepTekax, pUCyHKaX, ONUCHIBATD,
WCTIOJIb3YSl TEPMUHOJIOTHIO, U H300PakKATh C IOMOIIIBIO
YepTEKHBIX MHCTPYMEHTOB: TOUKY, MPAMYIO, OTPE30K, JIyY,
YIoJI, JIOMAaHY10, OKPY>KHOCTb.

Pacno3naBaTh, NPpUBOANTH NMPUMeEPbl OOBEKTOB PEaTbHOIO
MUpa, UMEoUX (HOpMy U3YUEHHBIX (UTYp, OLEHMBATH X
JINHENHBIE Pa3MEPHI.

HMcnosib30BaTh JIMHEWKY U TPAHCIIOPTUP KaK MHCTPYMEHTBI
JUTSI TIOCTPOCHUS M UBMEPEHUS: M3MEPATH JUIMHY OTpe3Ka,
BEJIMYMHY yTJIa; CTPOUTH OTPE30K 3aJJaHHOU JIJIUHBI, YTO,
3aIaHHOM BEJIMYMHBI; OTKJIAABIBATH [IUPKYJIEM PaBHBIC
OTPE3KH, CTPOUTH OKPYKHOCTH 33IAHHOTO panyca.
N300paxaTh KOHPUTYpaluu reOMETPUUYECKUX PUTYp U3
OTPE3KOB, OKPYKHOCTEH, X YACTEW HA HEIMHOBAHHOU U
KJIETYaTON Oymare; nmpeaiararb, ONUCHIBATH U 00CYKIaTh
CIOCO0BbI, AJITOPUTMBI TOCTPOEHUS.
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PacnioznaBarth n H306pa)KaTL Ha HEJIMHOBAHHOMW U

[IpakTuueckas padota
«IlocTpoenue

YIJIOB»

KJIETYaTON Oymare mpsiMOu, OCTPBIN, TYMOW, pa3BEPHYTHINA YIJIb;
CPaBHUBATH YIJIbI.

BoI4ucasiTh JUIMHBI OTPE3KOB, TOMAHBIX.

I[loHuMATH U UCMOJIB30BATH NPHU PellIeHUHU 3124
3aBHCHMOCTH MEXIY €IUHUIIAMU METPUUECKON CUCTEMBI MED;
BHAKOMHUTbCSH C HEMETPUUYECKUMHU CUCTEMaMU MEp; BbIPAKATh
JUTMHY B pa3IMYHbIX euHUIIaX u3mepenus. UcciaenoBarb
(burypsl 1 KOHQUTYpALNH, UCTIOJIB3YS HU(PPOBBIE PECYPCHI
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OOBIKHOBEHHBIE APOOH

63

JpoOb. [IpaBuiibHBIEC U
HEMpPaBUWIbHBIE IPOOH.
OCHOBHOE CBOMCTBO
npobou. CpaBHEHHE
npobeit. CroxxeHue u
BBEIYUTAHUC
0OBIKHOBEHHBIX
npobeit. CMerranHas
npo0b. YMHOXKEHUE U
JeeHue
0OBIKHOBEHHBIX
npoOeii;
B3aMMHOOOpPAaTHBIE
npobu. Pemienue
TEKCTOBBIX 3a71a4,
COJIepKalluX JPOOH.
OcCHOBHBIE

MoaeaupoBathb B rpaduueckoil, npeaMeTHo# popme, ¢
MOMOIIbIO KOMITBIOTEPA MOHSATHS U CBOMCTBA, CBSI3aHHBIE C
OOBIKHOBEHHOM JAPOOBIO.

UuTaTh M 3alIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JIPOOH,
npeiaratb, OO0OCHOBBIBATH W  O00CY:XKIAaThb CIIOCOOBI
YIOPSIIOYUBAHUS TPOOEH.

MN300paxaTh OOBIKHOBEHHBIE APOOU TOUKAMH Ha
KOOPAUHATHOMN MPSIMOM; MCMOJIb30BATh KOOPIUHATHY IO
MPSIMYIO NI CpaBHEHUS IpoOeil.

@®opMyJIHUPOBATH, 3ANIUCHIBATH € MOMOIILI0 O0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JIpOOH; HCMOJIB30BATH OCHOBHOE
CBOMCTBO ApOOH IS COKpAIIeHUs APOOeH 1 MPUBEICHUS IpOoOH
K HOBOMY 3HAMEHATEIIIO.

IIpeacTaBasiTh CMENIaHHYIO ApOOb B BUJIE HEMIPABWIBHOU U
BBIJICJIATH LIETYI0 YaCTh YMCIIa U3 HEMPaBUIbHOU JPOOH.
BoinosiHaTh apudMeTnyecKue 1eiicTBUA C
OOBIKHOBEHHBIMU JIpOOSIMU; MIPUMEHSATH CBOMCTBA




3aja4u Ha APOOU.
[Ipumenenue OykB JJst
3anucu
MaTeMaTHYECKHUX
BBIPAKECHUU U
MPEIII0KEHUN

apu(METHUIEeCKUX ISUCTBHM IS palliOHAIN3AIUN BEIYUCICHUM.
BbINOJHATH NPUKHUIAKY M OUEHKY pe3yJibTaTa BBIUUCICHUN;
npeaiaratb U NPUMEHATh NPUEMBbI NMPOBEPKH BHIYUCIICHUMN.
IIpoBoauTHL HCCIEI0BAHUSL CBOMCTB JpoOe€i, ommpasch Ha
YHCIIOBBIC AKCIEPUMEHTHI (B TOM YHCIE C IOMOIIBIO
KOMIIBIOTEPA).

Pacno3znaBaTh HCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS O

Ipo0sX, MPUBOAMTH MPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPUIIAHUS BHICKA3bIBAHUIM.

PemaTh TeKCTOBBIE 3a71a4UH, COJIepIKaIIKE APOOHbBIC TaHHBIE, U
3aJja4d HA HaXO0KJIECHHUE YaCTH 1I€JIOr0 U IEJI0ro MO €ro 4acTH;
BBISIBJISITH MX CXOJACTBA U PAa3JINYHUA.

MoaeaMpoBaTh X0/ PEUICHUS 3aa4U C IOMOIIBIO PUCYHKA,
CXEMBI, TaOJIUIIBI.

IIpuBoaUTH, pa3dupaTh, OLIEHUBATH PA3JIMYHBIC PEIICHUS,
3aIlMCHU PEIICHUN TEKCTOBBIX 3a/1a4.

Kpurnuyecku oueHUBATh MOJIYYECHHBIN pEe3yIbTarT,
OCYILIECTBIIATh CAMOKOHTPOJIb, IPOBEPSISL OTBET HA
COOTBETCTBHE YCIOBUIO, HAXOAUTh OITUOKH.

3HAKOMHUTBHCS ¢ UCTOPHEH pa3BUTHS apU(DMETUKH

Harnsgunas reomerpus.
MHOroyrojibHUKU
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MHOTr0yroJbHUKHU.
YeTbIpEXYrOnbHUK,
MPSIMOYTOJIHUK,
KBaJpar.
[IpakTrueckas

OnuchIBaTh, NCMOJIb3Yysl TEPMHUHOJIOTHIO, H300PaXKaTh C
MOMOIIIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJIEIUPOBATH U3 OyMaru MHOTOYTOJIbHUKH.

I[IpuBoaUTH NpPUMeEPHI 0OBEKTOB PEATILHOTO MUPA, UMEIOIITNX

(hopMy MHOTOyroJIbHHKA, MPSMOYTOJbHUKA, KBAJIpaTa,




pabota
«IlocTpoenue
MPSMOYTOJIbHHUKA
C 3aJJaHHBIMU
CTOPOHAaMH Ha
HEJINHOBAaHHOU
Oymare».
TpeyroiabHuK.
[Inomwane u
MIEPUMETP
MPSMOYTOJIbHHUKA
u
MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX U3
MPSMOYTOJIbHUKOB,
€IUHHULIBI
M3MEpEHUS
TTOIIAH.
[TepumeTp
MHOTOYTOJIbHUKA

TPEYTOJIbHNKA, OEHUBAThH UX JIMHEHHBIE pa3MeEpBHI.
Bopr4ucasTh: nEpUMETP TPEYTOJIBHUKA, PSIMOYTOJIbHUKA,
MHOT'OYT'OJIBHUKA; TUIOIAJb IPAMOYTOJIbHUKA, KBaIpaTa.
MN300paxkaTh OCTPOYTOIBHBIE, IPSIMOYTOJIBHBIE U
TYIIOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouthb Ha HETMHOBAHHOM M KJIeT4aTOM Oymare KBajpaT u
IIPSAAMOYTOJIBHUK C 3aJaHHBIMM JJIMHAMHA CTOPOH.
HccaenoBars cBOMCTBA IPSIMOYTOJIBHNKA, KBaApaTa IyTEM
HKCIIEPUMEHTA, HAOJIIOICHUS], U3MEPEHUS], MOJIEIUPOBAHNS;
CpaBHHBATh CBOMCTBA KBaJpaTa y NPsIMOYTOJIbHHKA.
KoHcTpynpoBaTe MaTeMaTHYeCKHE MPEIJIOKEHUS C
MIOMOIIBIO CBSI30K «HEKOTOPBIN», «11000i1». PacnosnaBarh
VCTHHHBIE U JIO)KHBIE BBICKAa3bIBAHHUSI O MHOTOYTOJIbHUKAX,
NPUBOAUTH NIPUMEPbI ¥ KOHTPIIPUMEPHI.

HccaenoBarps 3aBHCMMOCTb IUIOIIAAM KBajapara OT JJIMHBI
€ro CTOPOHBL.

Hcnosb30BaTh CBOMCTBA KBAJPATHOW CETKH ISl IOCTPOCHUS
¢Guryp; pa3douBaTh NpAMOYTOJIbHUK HAa KBAJIpaTHhl,
TPEYTOJIbHUKH; COCTABJATH (DUTYpBI U3 KBaAPAaTOB U
NPSIMOYTOJIbHUKOB M HAXOAUTh UX IUIOLIAAb, pa30MBaTh
(Gurypsl Ha PSMOYTOJIBHUKU U KBaAPaThl U HAXOAUTh UX
IJIOIIAIb.

Beipaxkarb  BeIMUMHY IUIOIAQAM B PA3IUYHBIX
€OUHULAX W3MEPEHUs METPUYECKOM CHUCTEMBI Mep,

NoHuMaTb H HUCHOJB30BATH 3aBUCHMOCTH MCKIY
MCTPHUYCCKHMH CANHHULIAMHU U3MCPCHUA TIOIIAAM.
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3HAKOMUTBHCS € NpUMepaMH TNPUMEHEHHUsl TUIOMIAau |
MepuMeTpa B MPAKTUYECKUX cUTyalusx. Pemars 3agauu  u3
peajbHON JKU3HH, Npeajaratb M 00CyXKJAaThb Ppa3jinyHble
Coco0bI peIICHUs 3a7a4

JlecaTuunbie Apodu

53

JlecsiTHuHas 3ammuch
npobeii. CpaBHEHHE

NECATUYHBIX IPOOEH.

JleiicTBHs C
NECATUYHBIMU
IpOOSIMHU.
Oxpyriienue

NECATUYHBIX IPOOEH.

Penienne TeKCTOBBIX
3a7a4, COAepKaIIUX
npoou. OCHOBHBIE
3aja4u Ha IpoOu

IIpeacTaBasiTh IEeCATUYHYIO IpOoOb B BUAEC OOBIKHOBEHHOM,
YUTATH W 3aNHMCHIBATh, CPABHUBATH JIECATHUYHbBIEC JPOOH,
npeajiaratb, O00OOCHOBBIBAaTHL W 00CYXKJAAaTh CIHOCOOBI
YIOPSIIOUMBAHUS IECITUUHBIX APOOEH.

MN300paxaTh AecATUYHBIE APOOU TOUKAMU HA KOOPJIMHATHOU
MPSMOI.

BoIIBASITH CXO0ACTBAa U Pa3JIMYUs TPaBUWI apuPMETUUECKUX
NEWCTBUM C HATypajJbHBIMM YHCIAMH H JECSITUYHBIMU
Tpo0sMU, OOBICHATH UX.

BoInosHAThL apudMeTuueckue ACUCTBUS C JECATUYHBIMU
IpOoOSMU; BBINOJHATH NMPUKHUIKY U OLEHKY pe3yJibTara
BBIYMCIICHUM.

I[IpuMeHsTHL cBolicTBAa apudmMeTHYECKUX ACUCTBUM ISt
palMOHAIN3AIY BBIYUCICHUN.

[IpuMeHATH MPABUJIO OKPYIJIEHUS JECATUYHBIX APOOEH.
IIpoBoauTH HCCIEI0BAHMS CBOWCTB JAECATUYHBIX IPOOEH,
OIMUPAsICh HA YUCIIOBBIC SKCIIEPUMEHTHI (B TOM YHCIIE C
MOMOIIIbIO KOMITBIOTEPA), BLIABUTATH THIOTE3bI U
MPUBOJUTH UX 0OOCHOBAHUSI.

Pacno3HaBaTh NCTUHHEIC U JIOKHBIC BRICKA3BIBAHUS O




Ipo0sX, MPUBOAUTH MPUMEPbI 1 KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBAHMS W OTPUIIAHUS BHICKA3bIBAHU.
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Pemath TeKCTOBBIC 3a/1auu, COAEPKAIIME IPOOHBIEC TaHHbIE, U
Ha HaX0JICHUE YaCTH 1EJI0r0 U IEJI0ro MO €ro YacTu;
BBISIBJIITh UX CXOACTBA U Pa3Inyus.

MoaeaupoBath X0 pPEIICHUs 3aJladyd C MOMOIIbIO PUCYHKA,
cxembl, Tabmunpbl. I[IpuBoaMTH, pa3dUpaTh, OIEHUBATH
pa3lIMuHbIE PEIIEHUs, 3aliCU PEHICHUN TEKCTOBBIX 3ajad.
OnepupoBatb JpOOHBIMU YKCIIAMH B PEAbHBIX KU3HEHHBIX
CUTYyaIUsX.

Kpurnuyecku ouieHUBATh MOJYYECHHBIN pE3yJIbTarT,
OCYIIECTBIIATh CAMOKOHTPOJIb, IPOBEPSISL OTBET HA
COOTBETCTBHE YCIOBUIO, HAXOJIUTh OITUOKH.

3HAKOMUTBHCS ¢ HCTOPHUEH pa3BUTHUS apU(PMETUKH

Harnsguas reomerpus.
Tena u urypsi
B IIPOCTPAHCTBE
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MHOTOrpaHHUKH.
N300paxenue
MHOTOTPaHHUKOB.
Mogenu
MPOCTPAHCTBEHHBIX
Tell.

[ IpsAMOYyTOJIBHBIN
napajieenumne],
Kky0. Pa3BépTku Kyba
U napajijiesienurnena.
[IpakTuueckas padbota
«Pa3BépTKa KyOa».
O06BEM KyOa,

Pacno3sHaBaTh Ha YepTe:Kax, pUCYHKAX, B OKpPY KaloIeM
MHpe IPSMOYTOJIbHBIN Napajuienenunen, Ky0, MHOTOrpaHHHKH,
ONHUCHIBATH, HCIOJIb3Yysl TCPMUHOJIOTHIO, OLIECHUBATH
JIMHENHBIE Pa3MEPHI.

I[IpuBoauTH NpUMepPbI OOBEKTOB PEATIBHOTO MHUPA, UMEIOIINUX
(opMy MHOTOIpaHHMKA, NPSAMOYTOJIBHOI0 NapaljieNIenuIe a,
KyOa.

M300pakaTs Ky0 Ha kieTyaToil Oymare. MccesienoBarb
cBoiicTBa Ky0a, NpSIMOYTOJIbHOTO Napajulesienunena,
MHOTOI'PaHHUKOB, UCHOJB3Ysl Mojiesid. Pacnio3HaBaTh u
n300paxarhb pa3BEPTKU KyOa U napaiesenunesaa.

MopeaupoBaTth Ky0 U nmapaienenunes, u3 Oymaru u
MPOYNUX MaTEPHAIOB, 00BACHATH CIOCO0 MOJCIUPOBAHMUS.




[MPAMOYTOJIbHOI'O
[mapauICICIINIICIa

HaxoauTh n3MepeHusi, BBIYMCIATH TUIONIAAb IOBEPXHOCTH,
00bEM Ky0Oa, IPsMOYTOIBHOTO Mapajlielienuneaa,;
HCCJIeI0BATh 3aBUCUMOCTBL 00hEMA KyOa OT JJIMHBI €T0
pebpa, BBIABUTaTh U 000CHOBBIBATHL runore3y. Habawoaars
U MPOBOJUTH AHAJIOTHH MEXIY MOHATUSIMU IUIOMIAAN U
00bEMa, mepuMeTpa M IUIOMIAAN MTOBepXHOCTH. Pacno3HaBarh
WCTHUHHBIE 1 JIO)KHBIE BBICKa3bIBAaHUS O MHOTOTPaHHHUKAX,
NPUBOJAUTH NPUMeEPbI U KOHTPIPUMEPHI, CTPOUTH
BbICKa3bIBaHMSs U OTPUIIAHUS BbICKa3bIBaHUH. Pemarh
3aa4u U3 PEATbHOU KU3HU

[loBTOpeHue u 06001IeHNE

10

[ToBTOpEeHUE
OCHOBHBIX TIOHITHU
Y METOJIOB Kypca

5 kiacca, 00001IEeHNE
SHAHUU

Boruncjasarn 3HAQYEHUS]  BBIPAKCHUH, coaepKalumx
HaTypaJbHbIE YKCIIa, OOBIKHOBEHHBIE U JIECATUYHBIE APOOH,
BBITIOJTHATH MTPE0OpPa30BaHUSI YHUCEIL.

BbiOupaTrs cnmocod cCpaBHEHUS YHCEN, BBIYUCIICHHU,
NPUMEHATh CBOMCTBA apuMeTUYeCcKuX IeUCTBUMN

U1l pallMOHAIN3AIUN BBIYUCIICHU.

OcylecTBJIATh CAMOKOHTPOJIb BBITIOJTHSAEMBIX IEUCTBUHN U
CaMOIIPOBEPKY PE3YJIbTaTa BIUUCICHUMN.

Pemiate 3agaum U3 peabHOM JKU3HYU, MPHUMEHATH
MaTeMaTH4YeCKHe 3HAHMSA IS PEIICHUs 3a/1ad U3 JIPYyTux
Y4EOHBIX MPEIMETOB.

Pemiatp 3a1ayM pasHbIMH CIOCO0AMH, CPABHUBAThH
CIoco0bI penIeHUs 3aJa4d, BbIOMPATh PAlMOHAJIBLHBII
crocoo

OBUIEE KOJIMHECTBO
YACOB I10

204
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[TPOTPAMME

6 KJIACC

HanmenoBanue pasnena
(TembI) Kypca

KomnnuecTBO
JacoB

OcHOBHOE
coaep)KaHue

OCHOBHEIC BHUABI JCATCIBHOCTHU 06yqa101111/1x051




HarypainbHbie yncna

30

Apudmernueckue
JICHCTBUS C
MHOT'0O3HAYHBIMU
HaTypaJlbHBIMU
yuciaamMu. UucnoBeIe
BBIPQKCHUS, TIOPSTOK
JIEUCTBUH,
HCITOJIb30BaHNE
cko0OK. OKpyrieHue
HaTypaJbHBIX YUCET.
Jlemrenu u KpaTHble
YHCia; HanOOIbIITHN
OOIIMIl IETUTEND U
HalMeEHbIIIee ol1iee
KpaTHOE.

JlenuMoCcTh CyMMBI U
MIPOU3BEICHUS.

JleneHne ¢ OCTaTKOM.

Pemenne TeEKCTOBEIX
3aJ1a4

BouinoansaTs apudMeTudeckue 1eMCTBUS ¢ MHOTO3HAYHBIMHU
HaTypaJbHBIMU YHCJIAMHU, HAXOAUTh 3HAYEHU S YHUCIIOBBIX
BBIPQKCHHUI CO CKOOKaMHU U 0€3 CKOOOK; BBIUYMCJIATH 3HAUEHM I
BBIPKCHUM, COJIEPIKAIINX CTEIICHH.

BbInoJHATH NPUKUIKY U OLEHKY 3HAYEHUM YHUCTOBBIX
BbIpAKEHUI, MIPUMEHATHh MPUEMBI IPOBEPKH PE3yibTaTa.
Ncnob30BaTh NPH BHIYUCIEHUSAX TIEPEMECTUTEIIHLHOE U
COUETATENIbHOE CBOMCTBA CIOKEHUS U YMHOKEHHUSI,
pacrpeenuTeIbHOe CBOMCTBO YMHOXEHHUSI OTHOCUTEIIBHO
CJI0KEHUsI, CBOMCTBA apudmeTudeckux aercreuid. UcciienoBarn
YUCJIOBBIC 3aKOHOMEPHOCTH, TTPOBOAUTD UYHCIIOBBIC
SKCIIEPUMEHTHI, BbIABUIAaTh U 000CHOBBLIBATH T'HIIOTE3bI.
@opMyIMpOBATH ONpeNeeHUus JeIUTeNss W KPaTHOro,
HanOOJIbIIETO0 OOIIEro MNEIUTENsI W HaWMEHBIIETO0 OOIIEro
KpaTHOTO, MPOCTOTO M COCTAaBHOTO YHCEJI; MCIOJb30BaTh ATH
TIOHSATHS MPU PEIICHUH 3a7a4.

IIpyuMeHSITH aJrOpPUTMBbI BBIUUCICHUS HAHUOOJBIIETO OOIIETO
JICIUTENsT M HAUMEHBIIEro OOIero KpaTHOTO JABYX 4YHCET,
QJITOPUTM PA3JIOKEHHS YUCIIa Ha TIPOCThIE MHOKUTEIH.

HccaenoBarh ycaoBus AeMUMOCTH Ha 4 1 6.

UccaenoBartp, 00cyxaarhb, GopMyaIupoBaTh 1
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000CHOBBIBATH BBIBO/I O YETHOCTH CYMMBI, TPOU3BEICHMUS:
NBYX YETHBIX YUCEN, ABYX HEYETHBIX YUCIIE, YETHOIO U

HEYETHOTO YHCEII.

HccaenoBaTh CBOICTBA IETUMOCTH CYMMBI U IPOU3BEICHUS
YHCElL

I[IpuBoaUTHL NMpHUMeEPHI YHCEI C 3aJ]AHHBIMH CBONCTBAaMH,
pacno3HaBaTh BepHble W HeBEePHbIE YTBEPXKICHUS O
CBOMCTBaxX 4YHCeEN, ONMPOBEPraTh HEBEPHBIC YTBEPKIACHUS C
MTOMOIIBIO KOHTPIIPHMEPOB.

KoHcTpynpoBaTh MaTeMaTH4ecKHe NMPeEI0KEeHHS C
IMOMOIIBIO CBSI30K «U», KHJIUY», KECJH..., TO...». Pemarn
TEKCTOBBIC 3aJ]a4d, BKIIOYAIOIINE IOHATHS JCIUMOCTH,
apu(MEeTHUYECKUM CIocoOOM, HCIOJIb30BaTh TMepedop
BCEX BO3MOXKHBIX BAPHAHTOB.

MopaeupoBaTh X0 PEIICHUS 33191 C TIOMOIIBI0 PUCYHKA,
CXEMBI, TaOJIUIIEL.

IIpuBoaAUTH, pa30MpPaTh, ONIEHNBATDH PA3TUIHBIC PEIICHHUS,
3aIIMCH PEIICHUI TEKCTOBBIX 3a7a4.

Kputuyeckn oneHuBaTh MOJYYEHHBIN pe3yJibTaT, HAXOAUTh
OIMOKHU, OCYIIECTBISATh CAMOKOHTPOJb, MPOBEPsis OTBET Ha
COOTBETCTBHE YCIOBHUIO
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Harnsguas reomerpus.
[IpsiMbIe Ha IUIOCKOCTH

[TepnieHiuKynsIpHBIE
MpSMBIE.
[TapannensHbie
MpSMBIE.
Paccrostnue mexny

PacnoznaBathp Ha qCpTCiKax, PUCYHKax CJlIydan B3aMMHOIO

PaCIOJIOKCHUA IBYX IIPAMBIX.

N300paxaTh ¢ MIOMOUIbIO Y€PTEKHBIX MHCTPYMEHTOB Ha
HEJTMHOBAHHOM M KJIeT4aTol OyMare JiBe mepeceKaroniuecs
MpsAMBIE, ABE MapajlIeIbHbIE IPSMbIE, CTPOUTH MPSAMYIO,

IBYMSI TOYKAMH, OT
TOYKH J10 OPSIMOHA,
JUIMHA MapuipyTa Ha
KBaJ[PaTHOU CETKE

MEPIICHANKYJISIPHY IO TAHHOM.
I[IpuBoauTH NpUMepbI MapajIeIbHOCTH
MEPIEHANKYJIAPHOCTH MPSAMBIX B TPOCTPAHCTBE.

Pacno3HaBaTh B MHOTOYTOJIBHUKAX MEPIICHINUKYIISIPHBIE U
napajiyieabHble CTOPOHBL. M300paxaTh MHOTOYTOJIBHUKU C
MapajyIeIbHBIMU, IEPIECHANKYIISIPHBIMUA CTOPOHAMMU.
HaxoauThb paccTosiHuE MEXAY ABYMS TOUKaMH, OT TOUKHU
10 IPSIMOM, JUIMHY IIyTH HA KBAJIPATHOU CETKE, B TOM YHCIIE
MCIIOIb3YS HU(PPOBBIE PECYPCHI




Jlpobu
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OObIKHOBEHHAs IPOOb,
OCHOBHOE CBOMCTBO
TpoOu, COKpaIleHne
npobeii. CpaBHEHUE U
YIOPsIIOUMBaHUE
npo0eii.

Jlecatuunbie Apodu

1 MEeTpUYecKas
crucTemMa Mep.
Apudmernueckue
JNEUCTBUS C
OOBIKHOBEHHBIMU U
TIECATHIHBIMHA
IPOOSIMHU.

OTHollIEHHUE.
JleneHnre B JTaHHOM

CpaBHUBaTh W YNOPSA0YMBATH JpoOU, BBIOMPATH CHOCOO
CpaBHEHHUsI IpOOEH.

IIpeacTaBasiTh qecATUYHbBIEC TpOOU B BUJE OOBIKHOBEHHBIX
npoOeit 1 OOBIKHOBEHHBIC B BUJIE ICCATHYHBIX, HCIOJIb30BATh
SKBUBAJIEHTHBIE MPeCTABJIEHUS IPOOHBIX YHCEN MPU UX
CpaBHEHMH, NMpHU BeIUuKCIeHUSIX. Ucmob30BaTh JECATUYHbBIE
poOu TIpH MpeoOpa30BaHUM BETUYUH B METPHUUECKOM CHCTEME
Mep.

BoInosiHAThL apudMeTHyecKue 1eiicTBUA C
OOBIKHOBEHHBIMU U JIECITUYHBIMU IPOOSIMU. BbIUMCIATH
3HAUYECHUS BHIPAKEHUMN, COMEpKAIINX OOBIKHOBEHHBIE U
JeCATUYHbIE TPOOHU, BHIMOJIHATH MPeoOpa3oBaHus ApoOeH,
BbIOMPATH CNOCO0, IPUMEHSATH CBOCTBA apU(METHIECKUX
NEWCTBUN I pAllMOHAIN3AUN BEIYUCICHUM.

CocTaBiasiTh OTHOIICHUS U Ipornopnuu, HAX0AUTb OTHOIICHHUC
BCJIMYWH, ACIINTH BCIIMYHMHY B 1aHHOM




OTHOIICHUH.

Macmta6, mponopiusi.

[TonsTue npouenTa.
Brruncnenue
MPOIEHTa OT
BEJIMYMHEI U
BEJIWYUHEI I10 €€
MPOLICHTY.

Pemienue TeKCTOBBIX
3aj71a4, COACPKAIINX
IpOOU U MPOIEHTHI.
[IpakTuueckas padota
«OTHOIICHUE IJTUHBI
OKPY>KHOCTH K €€
TUaMETPy»

OTHOIICHUH.
Haxoauthb IKCIIEPUMCHTAJIBHBIM HYTéM OTHOIIICHUEC AJIMHBI

OKPYKHOCTHU K €€ JUaMeTpy.

NuTtepnperupoBaTh MacTad Kak OTHOILICHUE BEIUYMH,
HAXOMTh MAaclITad MiaHa, KapThl U BEIYUCIISTH PACCTOSHUA,
MCI0Ib3ys MaciiTad. O0bACHATH, UTO TAKOE MPOIIEHT,
yIOTPeOIATH 000POTHI PEUYH CO CIIOBOM KITPOLICHT.
Broipa:xkath NporeHTHl B Jpo0sSX U IpoOU B MIPOLICHTAX,
OTHOILIEHUE JIBYX BEJIMYMH B MPOILIEHTaX. BbIYMCAATH MPOIEHT
OT YKCJIA U YUCJIO 1O €ro NpoueHty. OKpyriasars 1podu u
MPOLICHThI, HAXOIUTh MPUOIMIKEHUS YUCETT.

Pemath 3agaum Ha 4acTH, IPOLICHTHI, MPOMOPILIMK, HA
HaXxoJIeHUe ApoOu (IPOICHTAa) OT BEJIMYHUHBI M BEJTUYHHBI I10
e€ npo6wu (mporeHTy), Apodu (IPOIeHTa), KOTOPHII COCTaBIISACT
oJIHa Beqn4KrHa OT Apyrou. [IpuBoanTs, pa3dupars,
OlIEHUBATH PA3JINYHBIC PEIICHUS, 3aITUCH PEIICHU
TEKCTOBBIX 3aJa4.

N3Bjexatb mHGOPMALMIO 13 TAOIHUI] U THATPAMM,
WHTEPIPETUPOBATH TAOIUYHBIE JaHHBIC, OMPEACIATh
HanOOJIbIIIEE U HAMMEHBIIIEE W3 MPEICTaBICHHBIX
JTAHHBIX

Harnsgunas reomerpus.
CummeTtpust

OceBas cuMMeETpHUS.
[lenTpanbHas
CUMMETPHSI.

PacnosHaBaTh Ha yeprexax U U300pAKECHHIX, M300pakaTh
OT PYKH, CTPOHUTHb C IIOMOIIBI0 HHCTPYMEHTOB (QUTYPY
(oTpe3ok, JOMaHyI0, TPEYTOJIbHUK, MPSIMOYTOJIBHHK,
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[TocTpoeHue
CUMMETPHUYHBIX
duryp.
[IpakTrueckas
pabota «OceBas
CUMMETPUSI».
CummeTpusi B
MPOCTPAHCTBE

OKPY>KHOCTbH), CHMMETPUYHYIO TAHHOW OTHOCHUTEIBHO TPSMOIA,
TOYKHU.

Haxoauth nmpuMepbl CHMMETPUH B OKPY>KaIOIEM MUPE.
MoaeaupoBathb U3 Oymaru JiBe GUrypbl, CHMMETPUYHBIE
OTHOCHUTEJIbHO MPSIMOM; KOHCTPYHUPOBATh T€OMETPUUECKUE
KOH(UTYypalliy, UCTIOJIb3Ysl CBOMCTBO CUMMETPHUH, B TOM YUCTIE
C TOMOIIIBIO TU(PPOBBIX PECYPCOB.

UccaenoBars CBOMCTBA U3YYEHHBIX (DUTYD, CBS3aHHBIC

C CUMMETpHUEH, UCMOIb3Yys SKCIEPUMEHT, HaOII0JICHHE,
MOJIETUPOBaHUE.

O00CHOBBIBATH, ONIPOBEPIaTh C TOMOIIbIO KOHTPIIPUMEPOB
YTBEPKIACHUS O CHMMETPUH HUTYD

Bripaxxenust ¢ OykBamu

[Ipumenenue OykB 1Jst
3aIUCH
MaTeMaTHYECKHUX
BBIPAKECHUU U
MPEJI0KEHUMN.
bykBeHHbIE
BBIPAKECHUS U
YUCIIOBBIC
MTOACTaHOBKH.
bykBeHHbIE
PaBEHCTBA,
HAaxO0KJICHHE
HEU3BECTHOIO

Hcnoab30BaTh OYKBBI 1J11 0003HAUYEHUS YUCEN, IPU 3aMUCH
MaTeMaTUYECKUX YTBEPKIEHUN, COCTABIISITH OYKBEHHbIE
BBIPAKEHUS 110 YCIOBUIO 3a1a4H.

UccaenoBaTh  HECIOXKHBIE  YHUCIOBBIE  3aKOHOMEPHOCTH,
MCII0Ib30BaTh OYKBBI JUIsl UX 3aIUCH.

BohruucasTh 4YMCI0BOE 3HaUE€HHE OYKBEHHOTO BBIPAYKEHUSI TIPU
3aIaHHBIX 3HAYEHUSAX OYKB.

3anucbIiBaTh (POPMYJIBI: IEPUMETPA U TUIOIIATN
MPSIMOYTOJIbHUKA, KBaJpaTa; JJIMHBI OKPY>KHOCTH, TJIOMIAIH
KpPyTa; BBIMOJHSITH BIYUCJIEHHS TI0 3TUM (hopMmyiam.
CocTaBiasiTh (hOpPMYJIbl, BRIPAKAIOIINE 3aBUCUMOCTH MEXTY
BEJIMYMHAMU. CKOPOCTh, BPEMSI, paCCTOSIHUE; 1I€Ha, KOJINMYECTBO,

CTOUMOCTB, IIPOU3BOAUTEIBHOCTD, BPEM1, 00BEM




KOMIIOHCHTA.

pa6OTBI; BBIINTOJIHATDH BBIYMCIICHHUA 110 OTUM (bOpMYJ'IaM.

Dopmyiisl .
Haxoauthb HeU3BECTHBIM KOMIIOHEHT apu(pMeTUIEeCKOTo
NEUCTBUSA
Harnsannas reomeTpusi. 14 MN300paxaTh HAa HEJTMHOBAHHOMW U KJIeT4aTou Oymare ¢
durypsl Ha IOCKOCTH MCIIOIb30BaHUEM YEPTEKHBIX UHCTPYMEHTOB
) YETHIPEXYTOIBHUKY C 3aJJaHHBIMU CBOMCTBAMHU: C
UeTbIpEXYTrONbHUK,
napasuiesIbHbIMU, MEPICHANKYISPHBIMU, PABHBIMU
MIpUMeEPHI .
. CTOpOHAMHU, MPSIMBIMU YTIaMHU U JIp., PABHOOEIPEHHBIN
YETHIPEXYTOILHUKOB.
TpeyroiasHuk. [lpeasaraTe u 006Cy:KaaTh cocoobl,
[IpsstMOYTONIbHUK,

KBaJpaT: CBOKWCTBA
CTOPOH, YTJIOB,
JAarOHaJIeu.
N3mepenue yrios.

BI/II[I)I TPCYTOJIbHUKOB.

[TepumeTp
MHOTOYTOJIbHUKA.
[Tnomanb Gurypsi.
DopMyJIbI IEPUMETPA
Y IUTOIAIN
MPSIMOYTOJIBHUKA.
[TpubnuxE€nnoe
M3MEpPEHUE TUIOMAaN
¢buryp. IIpakTuueckas

AJITOPUTMBI [TIOCTPOCHHS.

UccaenoBarh, UCIOJIB3YS SKCIEPUMEHT, HAOIIO/ICHHE,
MO/JICIMPOBAHUE, CBOMCTBA NMPSIMOYTOJbHUKA, KBAIpaTa,
pa3OuBaTh Ha TPEYTrodbHUKU. OOOCHOBBIBATH, OMIPOBEPTaTh C
MOMOILBI0 KOHTPIIPUMEPOB YTBEPKICHUS

O TMpPSIMOYTOJbHUKE, KBAJApaTe, PACINO3HABATHL BEPHBIE U
HEBEPHBIE YTBEPKICHUS.

N3MepsaTh M CTPOUTH C TIOMOIIBIO TPAHCHOPTUPA YTIIbI, B
TOM YHCJIE B MHOTOYTOJIbHUKE, CPABHUBATH YIJIbI;
Pacno3HaBaTh OCTPHIE, NIPAMBIE, TyIIbIE, PA3BEPHYTHIE YIIBL.
Pacno3naBarh, H300paskaTh OCTPOYTOJIbHBIM,
MPSIMOYTOJILHBIN, TYNOYTOJIbHBIN, paBHOOEAPEHHBIH,
PaBHOCTOPOHHUI TPEYTOJIbHUKHU.

BouruuciasaTs MEPpUMETP MHOT'OYT'OJIbHUKA, IIJIOIIAAb

MHOT'OYT'OJIbHHKA pa36I/IeHI/IeM Ha MpAMOYI'OJIbHUKH,
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pabota «IImomans
KpyTa»

Ha pPAaBHBIC (bHprBI, HCIIOJB30BATh MCETPHUYCCKHUC CAMHUIIBI
N3MCPCHUA JJIHMHBI U IIJIOIIa .

HNcnonb30BaTh NPUOIHKEHHOE U3MEPEHHUe JJIMH U ILTOIaaen
Ha KJeT4yaToi Oymare, mpuOJIMKEHHOE U3MEPEHUE JITTUHBI
OKPYXHOCTH, IUIOIIAAN Kpyra

[lonoXXuTenpHBIE U
OTPHUIIATEIILHBIC YUCIIA
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Lenbie yncma. Monymne
qucia,
reoMeTpuyIecKas
AHTEPIPETALNS
MoayJa. YucinoBbie
MIPOMEKYTKHU.
IlonoxxuteabHbBIE U
OTpHUIIATEIBHBIC YUCIIA.
CpaBHeHHe
MOJOXKUTEIBHBIX U
OTPHULIATEIbHBIX YUCEII.
Apudmernueckue
IIEUCTBUS C
MOJOXUTEIbHBIMHU U
OTpHULIATETbHBIMHU
YHCIIaMH.

Pemenne TeKCTOBEIX
3aJ1a4

IIpuBOAMTH NPUMEPbI HCTIOIB30BAHUS B PEATBHON KU3HU
MMOJI0KUTEIBHBIX U OTPULIATENBHBIX yuceln. U300paxarTh
L[EJIBIE YMCJIA, MOJIOKUTEIIbHBIE U OTPULIATEIIBLHBIC YHCIIA
TOYKaMU HA YHCJIOBOM MPSAMOI, HCIOJIb30BATh YKCIOBYIO
MpAMYIO 7151 cpaBHEHUs yncell. [l pumensTs npaBuia
CpPaBHEHUS, YHOPSAA0YHUBATH L[EIIbIE YUCIIA; HAXOAUTh
MOJIyJIb YUCIIA.

@®opMyJIHUPOBATH NMPABUJIA BHIUYKUCICHUS C MOJIOKUTEIbHBIMU
1 OTpUIIATEILHBIMU YUCIaMU, HAXOJAUTH 3HAYEHUS YHCITOBBIX
BBIpAKEHUHN, COAEPKAIMMX TEUCTBUS C MOTOKUTEIbHBIMUA U
OTpHUlIaTeNIbHBIMU uKciamMu. [IpuMeHsITh CBOMCTBA CIOXKEHUS
1 YMHOXEHUS JJIs1 TPe0Opa3oBaHUs CYMM U IIPOU3BEICHUIM




[IpencraBneHne JaHHBIX

IIpsamoyromnbHas
CUCTEMa KOOpJIUHAT
HAa MJIOCKOCTH.
Koopaunatel Touku
Ha MJIOCKOCTH,
abciucca v opArHaTa.
Cronbuatbie u
KPYTOBBIE
JMarpamMMel.
[IpakTuueckas padota
«IlocTpoenue
nuarpamm». Penrenue
TEKCTOBBIX 3a]1a4,
COJIep KallluX JaHHBIE,
MPEJCTABICHHBIE B
TabauIIaX U Ha
auarpammax

O0BACHATH U WLTIOCTPUPOBATH NMOHATHE ITPSIMOYTOJIBHOU
CHUCTEMBbI KOOPAUHAT Ha MJIOCKOCTH, UCTIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOUTH HA KOOPAWHATHON MIIOCKOCTH TOYKHU
1 (UTYpHI 10 3aJaHHBIM KOOPAUHATAM, HAXOAMTh KOOPIUHATHI
TOYEK.

Uurath cronOuaTtble W KPYrOBbIE JUArpaMMBbI,
HHTEPNPETUPOBATH JIaHHBIC; CTPOUTH CTOJOYATHIE
nuarpamMbl. Ucnoib30BaTh HHGOPMALIMIO,

MMPCACTABJICHHYIO B Ta6n1/1uax, Ha JuarpaMmax J1Jid pCuiCcHuA
TCKCTOBBIX 3aJ4a4 U 3aJa4 U3 pCaHBHOﬁ KHN3HHU

Harnsguas reomerpus.
@urypsl B IpOCTPAHCTBE

IIpssMOyTOJIBHBIN
napajuiesienunesn, Kyo,
npu3Ma, mupamua,
KOHYC, HUJUHD, I1ap
u chepa.
Nzobpakenue

Pacno3HaBaTh Ha 4yepTe)kKaxX, pUCYHKAX, ONMUCHIBATH
MUpaMuay, Ipu3My, HUAIMHAP, KOHYC, Iap, H300paxaTh UX OT
PYKH, MOIEJTMPOBATH U3 Oymaru, MmiacTHUJINHA, POBOJIOKHU U
np. [IlpuBoauTh mpuMepbl 00BEKTOB OKPYKAIOIIETO MUPA,
uMeronuXx (GopMbl HA3BAHHBIX TEIl.

Hcnosib30BaTh TEPMUHOJIOTHIO. BEPIIMHA, peOpo, rpaHb,

OCHOBaHUE, BBICOTA, PAANYC U AUAMETP, pa3BEPTKA.
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MIPOCTPAHCTBEHHBIX
¢buryp. [Ipumepsl
Pa3BEPTOK
MHOT'OTPaHHUKOB,
MUIMHAPA U KOHYCA.
[IpakTuueckas padota
«Co3pnanue moaenen
MIPOCTPAHCTBEHHBIX
(uryp».

[Tousatue 00BEMA;
SAUHUIIBI U3MEPCHHS
o0béma. O0BEM
MPSIMOYTOJILHOTO
napaieNenuiena,

Ky0Oa, popMyibl 00bEMa

N3yuath, UCIIONB3Ys SKCIIEPUMEHT, HAOJI0ICHUE, U3MEPEHUE,
MOJIEJIMPOBAHUE, B TOM YHUCIIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOMCTBA HA3BAHHBIX TEJI, BHIABJATH CXOACTBA U PA3JTHYHSA:
MEXKIY MUPAMHUION U IPU3MOM; MEXKAY LUIUHIPOM, KOHYCOM U
IapOM.

Pacno3HaBaTh pa3BEPTKH Mapajuiesenunesa, Kyoa, MpusMsl,
NUpaMuIibl, KOHYCa, LWIMHIPA; KOHCTPYHUPOBATHb JIaHHBIC
TeJa U3 pa3sBEPTOK, CO3/1aBATh UX MOJEIIU.

Co3naBaTh MOJeJIHM TPOCTPAHCTBEHHBIX ¢Guryp (U3 Oymarw,
MIPOBOJIOKH, TUTACTUIIMHA U JIp.)

N3mepsaTs HA MOAeIAX: ITUHBI pEOep MHOTOTPAaHHHUKOB,
IAaMeTp Iiapa.

BoiBoauTh popmyity 00bEMa MIPSIMOYTOIBHOTO
[apajuieenunea.

Boruucasats no ¢gopmynam: 00bEM NPSIMOYTOJIBHOTO
napasuienenunesaa, Kyoa; UCroab30BaTh €AMHUIIBI U3MEPEHUS
00b€Ma; BBIYMCIATH 00BEMBI TEJ, COCTABJIICHHBIX U3 KyOOB,
MapaJyIeICNUNE0B; PeliaTh 3a1a4M C PEAIbHBIMU JaHHBIMU




[ToBTOpEeHME, 0000IIICHNE,
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BbI4uCIATh 3HaYCHUs BBIPAKEHUH, COAEPKALIMX HATYyPaJbHBIE,

cuCTeMaTu3alus HOBTOPEHHG OCHOBHBIX 1epip1e, MONOKUTENbHbIE U OTPULIATENIBHBIE YHCIA,
MOHSITUNA U METOJIOB
OOBIKHOBEHHBIE U JECATUYHBIE JPOOU, BHIOTHATH
KypcoB 5 1 6 KJ1accos, .
MpeoOpa3oBaHUs YKUCEI U BHIPAKEHU.
000011eH e U
CHCTEMATU3ALNS Bpi0uparb cmocod CpaBHEHUS YHCEIN, BBIYHCICHUH,
SHAHMIHA NPUMEHATh CBOWCTBAa apuMeTHUYECKUX JEeUCTBUN
TUTSL palliOHANIN3alUK BRIUUCIICHH.
Pematsb 3agaum u3 peaqbHON KU3HU, IPUMEHSATH
MaTeMaTH4YecKHe 3HAHMS IS PEIICHUS 3a/1a4 U3 APYTUx
MPEIMETOB.
Pemats 3ajauu  pa3HbIMH  clmoco0amMH, CPaBHHUBATH,
BbIOUPATH CIOCOOBI PEIICHUS 3aJa4H.
OcyuiecTBJIATL CAMOKOHTPOJIb BHITIOTHSIEMbIX ACHCTBUM U
CaMOIIPOBEPKY PE3YJIbTaTa BHIUUCICHUN
OBUIEE KOJIMYECTBO 170
YACOB I1O0
[TPO[PAMME
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IHOYPOYHOE IIVTAHUPOBAHHUE

5 KUIACC
KosanuyectBo yacos DJIEKTPOHHbBIE
Ne n/nm Tema ypoka Kourtposbhbie | IpakTuyeckue Aara unGposbie
Bcero u3yuyeHusi | oOpa3oBaTesbHbIE
padoThI padoThI pecypee

1 JlecatudHasi cuctrema cuuciaeHus. Psi 1 bubmuoreka [JOK

HaTypaJabHBIX YUCEI https://m.edsoo.ru/f2a0ccOc
2 JlecaTuuHas cucTeMa CUuclIeHus. Psa 1

HATYpaJIbHBIX YUCET
3 Hatypanbnslii psan. Yucno 0 1 nggﬁ;ﬁi{;gg}éa Ocafe
4 Hatypanbnsiit psan. Yucno 0 1
5 HatypanbHble unciaa Ha KOOpAMHATHON 1 bubmmoreka [IOK

IpsIMOI https://m.edsoo.ru/f2a0e0fc
5 HatypanbHble unciaa Ha KOOpAUHATHON 1 bubmmoreka [JOK

IpsIMOI https://m.edsoo.ru/f2a0e2a0
7 HatypanbHble unciaa Ha KOOpAUHATHON 1 bubmmoreka [IOK

IpsIMOI https://m.edsoo.ru/f2a0e426
8 CpaBHeHHE, OKPYTJIEHHE HAaTypallbHbIX 1 bu6mmoreka [IOK

YHCEl https://m.edsoo.ru/f2a0ce32
9 CpaBHeHHE, OKPYTJIEHHE HAaTypallbHbIX 1 bu6mmoreka [IOK

YyuCen https://m.edsoo.ru/f2a0cf54
10 CpaBHeHHE, OKPYTJIEHHE HAaTypallbHbIX 1 bu6mmoreka [IOK

YHCEl https://m.edsoo.ru/f2a0d300
11 CpaBHeHHE, OKPYTJIEHHE HAaTypalbHbIX 1 bubmmoreka [JOK

YHUCEl https://m.edsoo.ru/f2a0d440
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https://m.edsoo.ru/f2a0e0fc
https://m.edsoo.ru/f2a0e2a0
https://m.edsoo.ru/f2a0e426
https://m.edsoo.ru/f2a0ce32
https://m.edsoo.ru/f2a0cf54
https://m.edsoo.ru/f2a0d300
https://m.edsoo.ru/f2a0d440

CpaBHeHHE, OKPYTJIEHHE HAaTypallbHbBIX

12
qrcesn
13 Apudmernueckne AeUCTBUS C bu6mmoreka [IOK
HaTypaabHBIMU YUCIIAMU https://m.edsoo.ru/f2a0eaca
14 Apudmernueckue AeUCTBUS C bu6mmoreka [IOK
HaTypajabHBIMU YUCIIAMU https://m.edsoo.ru/f2a0f5ha
Apudmernueckne AeUCTBUS C bubmmoreka [JOK
15
HaTypaJabHBIMU YUCIIAMU https://m.edsoo.ru/f2a0f704
16 Apudmernueckue AeUCTBUS C bu6mmoreka [IOK
HaTypaJabHBIMU YUCIIAMU https://m.edsoo.ru/f2a0fd8a
17 Apudmernueckne AeUCTBUS C bu6mmoreka [IOK
HaTypaJabHBIMU YUCIIAMU https://m.edsoo.ru/f2a1015e
18 Apudmernueckne AeUCTBUS C bu6mmoreka [JOK
HaTypaJabHBIMU YUCIIAMU https://m.edsoo.ru/f2al0c3a
19 Apudmernueckne AeUCTBUS C bu6mmoreka [JOK
HaTypaJabHBIMU YUCIIAMU https://m.edsoo.ru/f2al0da2
CBoiicTBa HYJIS IPU CTIOKEHUU U
20 MHO)KCHI/II/Iy CBO§CTB3 eIMHUIIBI TIPU bubmorexa LHOK
Y ’ AMHILBL TP https://m.edsoo.ru/f2al04ec
YMHOXXEHUHU
CBoiicTBa HYJIS IPU CTIOKEHUU U
21 YMHO>XEHUH, CBOICTBA €IMHUIIBI TIPU
YMHOXXEHUHU
IlepemecTuTENBHOE U COUETATEIBHOE
29 CBOMCTBA CIIOKEHUSI 1 YMHOXEHUS, bubnmoreka [[OK
pacIpenenuTeaIbHoe CBOMCTBO https://m.edsoo.ru/f2a0ef3e
YMHOXEHHUS
IlepemecTuTENBHOE U COUETATEIBHOE
23 CBOICTBA CIIOKEHUS U YMHOKEHUS,
pacnpenennuTeNbHOE CBOMCTBO
YMHOXEHHUS
24 IlepemecTuTENBHOE U COUETATEIBLHOE



https://m.edsoo.ru/f2a0eaca
https://m.edsoo.ru/f2a0f5ba
https://m.edsoo.ru/f2a0f704
https://m.edsoo.ru/f2a0fd8a
https://m.edsoo.ru/f2a1015e
https://m.edsoo.ru/f2a10c3a
https://m.edsoo.ru/f2a10da2
https://m.edsoo.ru/f2a104ec
https://m.edsoo.ru/f2a0ef3e

CBOICTBA CIIOKEHUS U YMHOKEHUS,
pacnpenenuTeNbHOE CBOMCTBO
YMHOKEHUs

Jlenurtenu U KpaTHBIE YKUCIIA, PA3JI0KEHUE

25
YHCIIa Ha MHOXKUTEIH
26 JlenuTtenu U KpaTHbIE YKCIIA, PA3JI0KEHUE bubmmoreka [IOK
Yqyciia Ha MHOKHUTEIN https://m.edsoo.ru/f2al16b2
97 Jlenutenu u KpaTHBIE YHCIIA, PA3TIOKEHUE
YHCiIa Ha MHOXKUTEIH
Bubnuoreka [IOK
28 Jlenenne ¢ ocTaTkom https://m.edsoo.ru/f2al116c
Bubnuoreka [IOK
29 Jlenenne ¢ ocratkom https://m.edsoo.ru/f2al14fa
30 IIpocThie 1 cOCTABHBIE YHCIIA Eubmuorexa OK
p https://m.edsoo.ru/f2a11a90
31 IIpocThie 1 cOCTAaBHBIE YHCIIA Bubmiorexa IIOK
p https://m.edsoo.ru/f2al1bb?2
Bubnuoreka [IOK
32 Ipusnaiu pemamocti Ha 2, 5, 10, 3, 9 https://m.edsoo.ru/f2a11806
Bubnuoreka [IOK
33 Ipusnaxu nemamoct Ha 2, 5, 10, 3, 9 https://m.edsoo.ru/f2a1196e
34 UYucnoBele BbIpaKEHUS; OPAIO0K bu6mmoreka [IOK
JEUCTBUM https://m.edsoo.ru/f2a11f18
35 UYucnoBele BbIpaKEHUS; OPSAA0K bu6mmoreka [IOK
JEUCTBUM https://m.edsoo.ru/f2a12080
36 UYucnoBele BbIpaKEHUS; OPSAI0K bubmmoreka [JOK
JEUCTBUM https://m.edsoo.ru/f2al23fa
Permrenne TexcTo 3a7a4 Ha BCE
37 a ;I(bl\};:Tanec;H: H;(I?ICTl][s;IHH; BIKEHHE bubmorexa HOK
P A  Ha Al https://m.edsoo.ru/f2a0f894
Y TIOKYTIKU
38 Pemenue TeKCTOBBIX 3a/1a4 Ha BCE bubmuoreka [JOK



https://m.edsoo.ru/f2a116b2
https://m.edsoo.ru/f2a1116c
https://m.edsoo.ru/f2a114fa
https://m.edsoo.ru/f2a11a90
https://m.edsoo.ru/f2a11bb2
https://m.edsoo.ru/f2a11806
https://m.edsoo.ru/f2a1196e
https://m.edsoo.ru/f2a11f18
https://m.edsoo.ru/f2a12080
https://m.edsoo.ru/f2a123fa
https://m.edsoo.ru/f2a0f894

apupMeTHYECKUe NeHCTBUS, Ha IBH)KEHUE
U MOKYIIKH

https://m.edsoo.ru/f2a0f9fc

Perienne TEKCTOBBIX 3aJa4 Ha BCC

Bubnuoreka [IOK

39 apupMeTHYECKUe NeHCTBUS, Ha JBH)KEHUE https://m.edsoo.ruff2al21a?
U TIOKYIIKH
Pemenue tekcto 3aJ1a4 Ha BCe
40 a ;I(bl\};:Tanec;H: H;(I?ICTl][s;IHH; BIKEHHE Brbmorexa LIOK
p A  Had https://m.edsoo.ru/f2a12558
U TIOKYIIKH
Perienne TEKCTOBBIX 3a/1a4 Ha BCE
41 apupMeTHYECKUEe eflCTl][BI/I}I Ha JBUKEHUE buomorexa LIOK
P A Had https://m.edsoo.ru/f2a12832
U TIOKYIIKH
Perienue TEKCTOBBIX 3a/1a4 Ha BCE
42 apupMeTHYECKUEe eflCTl][BI/I}I Ha JIBUJKEHUE buomorexa LIOK
P A Had https://m.edsoo.ru/f2a12990
U TIOKYIIKH
KonrtponsHas pabota o teme bu6mmoreka [JOK
43 " ¥
HarypanbHble ynucna u HyJb https://m.edsoo.ru/f2al2cba
Bubnuoreka [IOK
44 Touka, npsAmas, oTpe3ok, ayd. JIomaHas https://m.edsoo.ru/f2a0d54e
45 N3mepenune AJIMHBI OTPE3Ka, METPUUECKUE bubnmnoreka [[OK
E€IUHULIBI U3MEPEHUS JIIUHBI https://m.edsoo.ru/f2a0daee
W3mepenue AnuHbl OTpe3Ka, METPUUECKHE bu6mmoreka [IOK
46 -
E€IUHULIBI U3MEPEHUS JIIUHBI https://m.edsoo.ru/f2a0df3a
Bubnuoreka [IOK
47 OKpyHOCTL 1 KpyT https://m.edsoo.ru/f2a0d684
48 OKpy>XHOCTb U KPyT
[IpakTuyeckas padora o Teme bu6mmoreka [IOK
49 n “1
[TocTtpoeHune y30pa U3 OKpy K HOCTEH https://m.edsoo.ru/f2a0d7e2
VYromn. IIpsMoii, ocTpsli, Tymoil u bu6mmoreka [IOK
50 ) o :
Pa3BEPHYTHIN YIJIbI https://m.edsoo.ru/f2a1302a
51 VYrou. IIpsMoit, OCTpBIN, TYIIOU U

Pa3BEPHYTHIN YIJIbI

44


https://m.edsoo.ru/f2a0f9fc
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https://m.edsoo.ru/f2a1302a

Bubnuoreka [IOK

52 Hsmepettite yrios https://m.edsoo.ru/f2a1319c
Bubnuoreka [IOK
53 Hsmepetiite yrios https://m.edsoo.ru/f2al32fa
Bubnuoreka [IOK
>4 Hsmeperne yrion https://m.edsoo.ru/f2a13476
55 [IpakTuyeckas padora o Teme bu6mmoreka [IOK
"[lTocTpoenue yrios" https://m.edsoo.ru/f2a13606
56 JpoOs. [IpaBuibHbBIC M HETIPAaBUIIbHBIE bu6mmoreka [IOK
npobu https://m.edsoo.ru/f2a13764
57 JpoOs. IIpaBuibHbBIE U HETIPAaBUIIbHBIE bu6mmoreka [JOK
npobu https://m.edsoo.ru/f2a13c8c
58 JpoOs. IIpaBuibHbBIC U HETIPAaBUIIbHBIE bu6mmoreka [JOK
npobu https://m.edsoo.ru/f2a14146
59 JpoOs. IIpaBuibHbIC U HETIPAaBUIIbHBIE bu6mmoreka [JOK
npobu https://m.edsoo.ru/f2a153f2
60 JpoOs. IIpaBuibHbIC U HETIPAaBUIIbHBIE bu6mmoreka [JOK
npobu https://m.edsoo.ru/f2a15582
61 JpoOs. [IpaBuibHbBIE U HETIPAaBUIIbHBIE
apoou
62 JpoOs. IIpaBuibHbIC U HETIPAaBUIIbHBIE
apoou
. bubmuoreka [JOK
63 OcHoBroe CBOICTBO podH https://m.edsoo.ru/f2al43e4
. bubmuoreka [JOK
64 OcroBHoe CBOHCTBO APOOH https://m.edsoo.ru/f2al451a
. bubmuoreka [JOK
05 OcHoBHOE CBOHCTBO ApOdH https://m.edsoo.ru/f2a1463c
. bubmuoreka [JOK
06 OcHoBHOE CBOHCTBO ApOdH https://m.edsoo.ru/f2al475e
67 OcHOBHOE CBOMCTBO JpoOH bubnmoreka [[OK



https://m.edsoo.ru/f2a1319c
https://m.edsoo.ru/f2a132fa
https://m.edsoo.ru/f2a13476
https://m.edsoo.ru/f2a13606
https://m.edsoo.ru/f2a13764
https://m.edsoo.ru/f2a13c8c
https://m.edsoo.ru/f2a14146
https://m.edsoo.ru/f2a153f2
https://m.edsoo.ru/f2a15582
https://m.edsoo.ru/f2a143e4
https://m.edsoo.ru/f2a1451a
https://m.edsoo.ru/f2a1463c
https://m.edsoo.ru/f2a1475e

https://m.edsoo.ru/f2a14c90

Bbubnuoreka [IOK

68 OcroBroe CBOICTBO podH ! https://m.edsoo.ru/f2al4de4
69 OcHOBHOE CBOMCTBO JpoOH 1
70 OcHOBHOE CBOMCTBO IpoOH 1
71 OcHOBHOE CBOMCTBO qpoOH 1
2 Cpasenie apobeil . E;IS:ZI;T:(;(SE;? rcj/I]fZa14f74
3 Cpasienne apoOeit . E;IS:ZI;T:(;(SE;? 8/1:2a151f4
74 CpaBuenue npo0eit 1
75 CpaBuenue npo0eit 1
76 CpaBuenue npo0Oeit 1
77 CpaBuenue npo0eit 1
78 Co’keHUE ¥ BBIYMTAHHE OOBIKHOBEHHBIX 1 bubmuoreka [JOK
npobeit https://m.edsoo.ru/f2al7cc4
79 Co’keHUE ¥ BBIYMTAHHE OOBIKHOBECHHBIX 1 bubmuoreka [JOK
npobeit https://m.edsoo.ru/f2al7e54
80 CrnosxeHue ¥ BBIYUTaHUE OOBIKHOBEHHBIX 1 bubnmnoreka [[OK
npobeit https://m.edsoo.ru/f2a1802a
81 CrnosxeHue ¥ BBIYUTaHUE OOBIKHOBECHHBIX 1 bubnmnoreka [[OK
npobeit https://m.edsoo.ru/f2al81ce
82 CrnosxeHue ¥ BBIYUTaHUE OOBIKHOBECHHBIX 1 bubnmoreka [[OK
npobeit https://m.edsoo.ru/f2a1835e
83 CrnosxeHue ¥ BBIYUTaHUE OOBIKHOBEHHBIX 1
npo0eit
84 CrnosxeHue ¥ BHIYUTaHUE OOBIKHOBEHHBIX 1
npo0eit
85 CrnosxeHue ¥ BHIYUTaHUE OOBIKHOBEHHBIX 1

npo0eit
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https://m.edsoo.ru/f2a14c90
https://m.edsoo.ru/f2a14de4
https://m.edsoo.ru/f2a14f74
https://m.edsoo.ru/f2a151f4
https://m.edsoo.ru/f2a17cc4
https://m.edsoo.ru/f2a17e54
https://m.edsoo.ru/f2a1802a
https://m.edsoo.ru/f2a181ce
https://m.edsoo.ru/f2a1835e

CroxeHne 1 BEIYUTAHHE OOLIKHOBEHHBIX

86 npo0eit
87 Co’keHUE ¥ BBIYMTAHHE OOBIKHOBEHHBIX
npo0eit
bubmuoreka [JOK
88 Cmemannas Apook https://m.edsogru/f2a1592e
bubmuoreka [JOK
89 Cuvemansast 1podn https://m.edsoil.ru/fZalSaSa
%0 Cuewmansas Apodk }r?tytf:/P/Ir?wT:é(sig rcj/I]fZa15b68
bubmuoreka [JOK
o Cmemannas Apooe https://m.edsogru/f2a15e2e
92 YMHO)fceHI/Ie U JielicHUEe OOBIKHOBEHHBIX bubmuoreka [JOK
npobeii; B3auMHOOOpaTHBIE ApoOH https://m.edsoo.ru/f2a184e4
93 YMHOXEHHE U JCIICHHE OOBIKHOBEHHBIX bubmuoreka [JOK
npo0eii; B3auMHOOOpaTHbIE APOOH https://m.edsoo.ru/f2a18692
94 YMHO)fceHI/Ie U JielicHUEe OOBIKHOBEHHBIX bubmuoreka [JOK
npobeii; B3auMHOOOpaTHBIE ApooH https://m.edsoo.ru/f2a18a20
95 YMHOXEHHE U JCIICHHE OOBIKHOBEHHBIX bubmuoreka [JOK
npo0eii; B3auMHOOOpaTHbIE APOOH https://m.edsoo.ru/f2a18b56
96 YMHOXEHHUE U JCIICHHE OOBIKHOBEHHBIX bubmuoreka [JOK
npobeii; B3auMHOOOpaTHBIE ApooH https://m.edsoo.ru/f2a19088
97 YMHOXEHHE U JCIICHHE OOBIKHOBEHHBIX bubmuoreka [JOK
npo0eii; B3auMHOOOpaTHBIE APOOH https://m.edsoo.ru/f2a19560
98 YMHO)fceHI/Ie U JielicHUEe OOBIKHOBEHHBIX bubmuoreka [JOK
npobeii; B3auMHOOOpaTHBIE ApooH https://m.edsoo.ru/f2a196a0
99 YMHOXEHHE U JCIICHHE OOBIKHOBEHHBIX bubmuoreka [JOK
npo0eii; B3auMHOOOpaTHBIE APOOH https://m.edsoo.ru/f2a198da
100 YMHOXEHHUE U JIeTICHUE OOBIKHOBEHHBIX

npo0eil; B3auMHOOOpaTHbIE APOOH



https://m.edsoo.ru/f2a1592e
https://m.edsoo.ru/f2a15a5a
https://m.edsoo.ru/f2a15b68
https://m.edsoo.ru/f2a15e2e
https://m.edsoo.ru/f2a184e4
https://m.edsoo.ru/f2a18692
https://m.edsoo.ru/f2a18a20
https://m.edsoo.ru/f2a18b56
https://m.edsoo.ru/f2a19088
https://m.edsoo.ru/f2a19560
https://m.edsoo.ru/f2a196a0
https://m.edsoo.ru/f2a198da

VYMHOXEHUE U JACICHUC OOBLIKHOBEHHBIX

101 .
npo0eii; B3auMHOOOpaTHbIE APOOH
102 Pelienne TeKCTOBBIX 3aJ1a4, COJIEPIKAIINX bubnmoreka [[OK
apo6u. OCHOBHBIE 3a/1a41 Ha JIpooH https://m.edsoo.ru/f2al81ce
103 PelieHne TeKCTOBBIX 3aj1a4, COJIEPIKAIINX bubnmoreka [[OK
apo6u. OCHOBHBIE 3a/1a41 Ha JIpooH https://m.edsoo.ru/f2a1835e
104 PelieHne TeKCTOBBIX 3aj1a4, COJIEPIKAIINX bubnmoreka [[OK
apo6u. OCHOBHBIE 3a/1a41 Ha JIpooH https://m.edsoo.ru/f2al8c5a
105 PerieHne TeKCTOBBIX 3aj1a4, COJIEPIKAIINX bubnmoreka [[OK
apo6u. OCHOBHBIE 3a/1a4X Ha JIpooH https://m.edsoo.ru/f2a18e76
106 PelieHne TeKCTOBBIX 3aj1a4, COJIEPIKAIINX bubnmnoreka [[OK
apo6u. OCHOBHBIE 3a/1a41 Ha JIpooH https://m.edsoo.ru/f2al8f7a
107 PelieHne TeKCTOBBIX 3aj1a4, COJIEPIKAIINX bubnmoreka [[OK
apo6u. OCHOBHBIE 3a/1a41 Ha JIpooH https://m.edsoo.ru/f2a199f2
108 PelieHne TeKCTOBBIX 3aj1a4, COJIEPIKAIINX bubnmoreka [[OK
apo6u. OCHOBHBIE 3a/1a4X Ha JIpooH https://m.edsoo.ru/f2a19c2c
109 Pelienne TeKCTOBBIX 3a1a4, COJEPIKAIINX bubnmoreka [[OK
apo6u. OCHOBHBIE 3a/1a41 Ha JIpooH https://m.edsoo.ru/f2alald6
110 PelieHne TeKCTOBBIX 3aj1a4, COJIEPIKAIINX bubnmoreka [[OK
apo6u. OCHOBHBIE 3a/1a41 Ha JIpooH https://m.edsoo.ru/f2ala2ee
111 Perienue TeKCTOBBIX 3a/1a4, COAEPIKALIIX
npobu. OCHOBHBIC 33a/]a4i Ha ApOoOH
112 Perienue TeKCTOBBIX 3a/1a4, COAEPIKALIIX
npobu. OCHOBHBIC 3a71a4X Ha ApOoOH
[Tpumenenne OyKB AJIs 3aMTUCU
113 M:TeMaTI/I‘-IeCKIZX BI;ZI[pa)KeHI/Iﬁ u bubmmorexa [JOK
= https://m.edsoo.ru/f2ala3fc
MPEUI0KEHUH
[Tpumenenue OyKB I 3aITUCH
114 MaTeMaTUYECKUX BBIPAKCHUU U

IIPEAJIOKECHUN
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https://m.edsoo.ru/f2a181ce
https://m.edsoo.ru/f2a1835e
https://m.edsoo.ru/f2a18c5a
https://m.edsoo.ru/f2a18e76
https://m.edsoo.ru/f2a18f7a
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[Tpumenenue OyKB JUIs 3aITUCH

115 MaTEeMaTUYECKUX BBIPAKCHUN U
MPEIJI0KEHU I
[Tpumenenue OyKB JUIs 3aITUCH
116 MaTE€MaTUYECKUX BBIPAKCHUU U
MPEIJI0KEHU N
[Tpumenenue OyKB JUIs 3aITUCH
117 MaTE€MaTUYECKUX BBIPAKCHUU U
MPEIJI0KEHU N
118 KonrtponsHas pabota o teme bu6mmoreka [JOK
"OOBIKHOBEHHBIE ApOoOU" https://m.edsoo.ru/f2ala51e
119 MHoOroyroapHukd. YeTbIpEXyTronbHHUK, bu6mmoreka [JOK
NpsAMOYT'OJIBHUK, KBaApaT https://m.edsoo.ru/f2al6ae0
120 MHoroyroinbHUKH. YeThIpEXYTOIbHUK, bubnmnoreka [[OK
NpsAMOYT'OJIBHUK, KBaApaT https://m.edsoo.ru/f2al6c7a
[IpakTuyeckas padora o Teme
121 "[locTpoeHne npsAMOYIroJIbHUKA C bu6mmoreka [IOK
3alaHHBIMUA CTOPOHAMH HA HEJIMHOBAHHOU https://m.edsoo.ru/f2al6ele
Oymare"
Bubnuoreka [IOK
122 Tpeyrombri https://m.edsoo.ru/f2a16194
123 Tpeyronsauk
[Tnomanas 1 nepuMeTp NPSMOYTOJIbHUKA U
124 MHOT'OYT'OJIBHUKOB, COCTAaBJIEHHBIX U3 bu6mmoreka [IOK
MPSIMOYTOJIBHUKOB, EAWHULIBI U3MEPEHUS https://m.edsoo.ru/f2al6fe0
TUTOIIAIH
[Tnomans 1 nepuMeTp NPSMOYTOJIbHUKA U
125 MHOT'OYT'OJIBHUKOB, COCTAaBJIEHHBIX U3 bubmmoreka [JOK
MPSIMOYTOJIBHUKOB, EAWHULIBI U3MEPEHUS https://m.edsoo.ru/f2al17184
TUIOIIA M
126 IInomaap ¥ nepuMeTp NpsSMOYroJbHUKA U bu6mmoreka [JOK



https://m.edsoo.ru/f2a1a51e
https://m.edsoo.ru/f2a16ae0
https://m.edsoo.ru/f2a16c7a
https://m.edsoo.ru/f2a16e1e
https://m.edsoo.ru/f2a16194
https://m.edsoo.ru/f2a16fe0
https://m.edsoo.ru/f2a17184

MHOT'OYTOJIBHUKOB, COCTABJIEHHBIX U3
MPSAMOYTOJBHUKOB, EANHULIBI U3MEPEHUS
Iomaan

https://m.edsoo.ru/f2al7328

127 [lepumerp MHOTOYTOIBHUKA buomorexa LIOK
P p Y https://m.edsoo.ru/f2al691e
128 IlepumeTp MHOTOYTrOJIbHHUKA
N bubmuoreka [JOK
129 Jlecsmuanas sanmck Apobei https://m.edsoo.ru/f2alb55e
N bubmuoreka [JOK
130 Jlecsmuanas sanmck Apobei https://m.edsoo.ru/f2alb87e
N bubmuoreka [JOK
131 Jlecaianas sanmck, Apodei https://m.edsoo.ru/f2albcfc
132 JlecsaTudHas 3anuch Ipooeit
133 JlecaTudHas 3anuch Ipooeit
. bubmuoreka [JOK
134 CpaBHEHNE ACCATHIHBIX APOOCii https://m.edsoo.ru/f2alc49a
. bubmuoreka [JOK
135 CpaBHeHHE JeCATHHHEIX pobei https://m.edsoo.ru/f2alc63e
. bubmuoreka [JOK
136 CpaBHEHNE ACCATHIHBIX APOOCii https://m.edsoo.ru/f2alcb02
. bubmuoreka [JOK
137 CpaBHEHNE ACCATHIHBIX APOOCii https://m.edsoo.ru/f2alcc2e
138 CpaBHeHHUE IECATHUHBIX IpoOei
139 CpaBHeHHUE IECATHUHBIX IpoOei
140 CpaBHeHHUE IECATHUHBIX IpoOei
. bubmuoreka [JOK
141 JIecTBHSI C IECATUIHBIMH IPOOSIMU https://m.edsoo.ru/f2alceda
. bubmuoreka [JOK
142 JIeicTBHSI C IECATUIHBIMH POOSIMU https://m.edsoo. ru/f2alcf62
143 JIecTBHSI C IECATUIHBIMH IPOOSIMU buomorexa LIOK

https://m.edsoo.ru/f2ald174
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Bubnuoreka [IOK

144 JleliCTBHSI € ICCATHIHBIMU JPOOIMHU https://m.eds00.ru/f2a1d516
145 JIeicTBHSI C IECATUIHBIMH IPOOSIMU E;IS;I /P/Ir?f:é(;g rou/I]f2a1d64c
146 JIeicTBHSI C IECATUIHBIMH POOSIMU E;IS;I /I//Ir?f:é(;g)l_ rou/I]f2a1d750
147 JIeicTBHSI C IECATUIHBIMH IPOOSIMU E;IS;I /P/Ir?f:é(;g rou/I]SZaldsse
148 JIeicTBHSI C IECATUIHBIMH POOSIMU E;IS;I /I//Ir?f:é(;g)l_ rou/I]f2a1d962
149 JIeicTBHSI C IECATUIHBIMH IPOOSIMU E;IS;I /I//Ir(:::é(;g)l_ rou/I]fzaldam
150 JIeicTBHSI C IECATUIHBIMH POOSIMU E;IS;I /P/Ir?f:é(;g rou/I]SZaldbgs
151 JIecTBHSI C IECATUIHBIMH IPOOSIMU E;IS;I /I//Ir(:::é(;g)l_ rou/I]fzaleola
152 JIeicTBHSI C IECATUIHBIMH IPOOSIMU E;IS;I /I//Ir(:::é(;g)l_ rou/I]fzalelso
153 JIeicTBHSI C IECATUIHBIMH IPOOSIMU E;IS;I /P/Ir?f:é(;g rou/I]fzalezeg
154 JIeicTBHSI C IECATUIHBIMH POOSIMU E;IS;I /P/Ir?f:é(;g rou/I]fzalesda
155 JIeicTBHSI C IECATUIHBIMH IPOOSIMU ngj /I//I;T:é(;?_ rOu/I1f2a1e4f2
156 JIecTBHSI C IECATUIHBIMH IPOOSIMU E;IS;I /P/Ir?f:é(;g rou/I:2a1e4f2
157 JIeicTBHSI C IECATUIHBIMH POOSIMU E;IS;I /I//I;?:é(;)g rou/I1§2a195f6
158 JIecTBHSI C IECATUIHBIMH IPOOSIMU ngj /I//Ir(:]fé(;g)l_ rOu/I]f2a1e704
159 JIeWicTBUS C NECTUIHBIME ApO0sSIMU
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https://m.edsoo.ru/f2a1d516
https://m.edsoo.ru/f2a1d64c
https://m.edsoo.ru/f2a1d750
https://m.edsoo.ru/f2a1d85e
https://m.edsoo.ru/f2a1d962
https://m.edsoo.ru/f2a1da7a
https://m.edsoo.ru/f2a1db88
https://m.edsoo.ru/f2a1e01a
https://m.edsoo.ru/f2a1e150
https://m.edsoo.ru/f2a1e268
https://m.edsoo.ru/f2a1e3da
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e5f6
https://m.edsoo.ru/f2a1e704

160 JIeicTBHSI C IECATUIHBIMU IPOOSIMU 1

161 JIecTBHSI C IECATUIHBIMH IPOOSIMU 1

162 JIeicTBHSI C IECATUIHBIMH IPOOSIMU 1

163 JIeicTBHSI C IECATUIHBIMH POOSIMU 1

164 JIeicTBHSI C IECATUIHBIMH POOSIMU 1

165 JIeicTBHSI C IECATUIHBIMH POOSIMU 1

166 JIeicTBHSI C IECATUIHBIMH IPOOSIMU 1

167 JIeicTBHSI C IECATUIHBIMH IPOOSIMU 1

168 JIeicTBHSI C IECATUIHBIMH IPOOSIMU 1

169 OxpyrieHue AecATUYHBIX ApoOeit 1 Egggﬁ;ﬁ;{;gg/};a 16896

170 OxpyriieHne JeCSITHYHBIX Apodei 1 E’[I;Isglpllr?::é(sigr?};a 16b50

171 OxpyriieHHne NeCSITHYHBIX Apodei 1 nggﬁ;ﬁ;{;gg/};a 16c68

172 OxpyrieHue JecATUYHBIX ApoOeit 1

173 OxpyrieHue JecATUYHBIX ApoOeit 1

174 PelieHne TeKCTOBBIX 3aj1a4, COJIEPIKAIINX 1 bubnmnoreka [[OK
npobu. OCHOBHBIC 33a]1a4X Ha ApOOH https://m.edsoo.ru/f2aled8a

175 PelieHne TeKCTOBBIX 3aj1a4, COJIEPIKAIINX 1 bubnmoreka [[OK
apo6u. OCHOBHBIE 3a/1a41 Ha JIpooH https://m.edsoo.ru/f2alef10

176 PelieHne TeKCTOBBIX 3aj1a4, COJIEPIKAIINX 1 bubnmoreka [[OK
apo6u. OCHOBHBIE 3a/1a41 Ha JIpooH https://m.edsoo.ru/f2a1f028

177 PelieHne TeKCTOBBIX 3aj1a4, COJIEPIKAIINX 1 bubnmoreka [[OK
apo6u. OCHOBHBIE 3a/1a41 Ha IpooH https://m.edsoo.ru/f2al1f136

178 Perienne TEKCTOBBIX 3a/1a4, COJACPKALTUX 1
npobu. OCHOBHBIC 337]a4X Ha ApOoOH

179 Perienne TEKCTOBBIX 3a/1a4, COJACPKALTUX 1
npobu. OCHOBHBIC 3a71a4X Ha ApOoOH

180 Perienne TeKCTOBBIX 3aJ1a4, COJAEPIKALIIX 1



https://m.edsoo.ru/f2a1e826
https://m.edsoo.ru/f2a1eb50
https://m.edsoo.ru/f2a1ec68
https://m.edsoo.ru/f2a1ed8a
https://m.edsoo.ru/f2a1ef10
https://m.edsoo.ru/f2a1f028
https://m.edsoo.ru/f2a1f136

npobu. OCHOBHBIC 33a7]a4X Ha ApOoOH

KonrtponpHas pabota o teme

Bubnuoreka [IOK

181 "JlecaTuansie qpodu” https://m.edsoo.ru/f2a1f23a
M . 300
p - VoA https://m.edsoo.ru/f2alaé9a
MIPOCTPAHCTBEHHBIX TEI
Muororpanauku. M3o0paxxenue
183 MHOTOT paHHI/IKOB Mo SJII/I bubmorera [JOK
P L VoA https://m.edsoo.ru/f2alad2a
MIPOCTPAHCTBEHHBIX TEI
Muororpanauku. M3o0paxxenue
184 MHOT'OrpaHHUKOB. Mozenu
MPOCTPAHCTBEHHBIX TEI
185 [TpsiMoyTOIBHBIN Mapajuienenumnes, Kyo. bu6mmoreka [IOK
Pa3BépTku KyOa 1 napanienenumnena https://m.edsoo.ru/f2a1a802
186 [IpsiMoyTOBHBIN Mapajuienenumnes, Kyo. bubmmoreka [IOK
Pa3BépTku KyOa 1 napanienenumnena https://m.edsoo.ru/f2ala924
187 [TpsiMoyToOBHBIN Mapajuienenumnes, Kyo.
Pa3BépTku KyOa 1 mapanienenumnena
188 [IpakTuyeckas pabora o Teme bu6mmoreka [IOK
"Pa3BépTra Kyba" https://m.edsoo.ru/f2alaef6
189 O06BEM KyOa, IPAMOYTOIBHOTO bubmmoreka [IOK
rapasuiesenunena https://m.edsoo.ru/f2alb09a
190 O06BEM KyOa, IPIMOYTOIBHOTO bu6mmoreka [IOK
rapasuiesenuneaa https://m.edsoo.ru/f2alb248
191 O06BEM KyOa, IPIMOYTOIBHOTO
napaiesienumnea
192 O06BEM KyOa, IPIMOYTOIBHOTO
napaiesienumnena
193 O06BEM KyOa, IPIMOYTOIBHOTO

napajjicjcnurcaa



https://m.edsoo.ru/f2a1f23a
https://m.edsoo.ru/f2a1a69a
https://m.edsoo.ru/f2a1ad2a
https://m.edsoo.ru/f2a1a802
https://m.edsoo.ru/f2a1a924
https://m.edsoo.ru/f2a1aef6
https://m.edsoo.ru/f2a1b09a
https://m.edsoo.ru/f2a1b248

O06BEM KyOa, IPAMOYTOIBHOTO

194
napaJuiesenuresa
HOBTO CHHUC OCHOBHBIX HOHSITI/Iﬁ nu
195 METO, (I;)B Kypca 5 kitacca, 00001eHne brbanorexa [IOK
Hv yp ’ = https://m.edsoo.ru/f2al1f76c
3HAaHUHU
HOBTO CHHUC OCHOBHBIX HOHSITI/Iﬁ nu
196 METO, (I;)B Kypca 5 kitacca, 00001eHne Bubmiorexa HOK
Hv yp ’ B https://m.edsoo.ru/f2a1f924
3HAaHUHU
HOBTO CHHUC OCHOBHBIX HOHSITI/Iﬁ nu
197 METO, (I))B Kypca 5 kitacca, 00001eHne brbnnorexa [IOK
Hv yp ’ = https://m.edsoo.ru/f2alfaaa
3HAaHUHU
HOBTO CHHUC OCHOBHBIX HOHSITI/Iﬁ nu
198 METO, (I;)B Kypca 5 kitacca, 00001eHne brbnnorexa [IOK
Hv yp ’ = https://m.edsoo.ru/f2al1fc08
3HAaHUHU
HOBTO CHHUC OCHOBHBIX HOHSITI/Iﬁ nu
199 METO, (I))B Kypca 5 kitacca, 00001eHne Bubmiorexa [HOK
Hv yp ’ B https://m.edsoo.ru/f2alfeec
3HAaHUHU
HOBTO CHHUC OCHOBHBIX HOHSITI/Iﬁ nu
200 METO, (I;)B Kypca 5 kitacca, 00001IeHne brbanorexa [IOK
Hv yp ’ = https://m.edsoo.ru/f2a200a4
3HAaHUHU
201 HTorosas koHTpoJbHast paboTa
HOBTO CHHUC OCHOBHBIX HOHSITI/Iﬁ nu
202 METO, (I))B Kypca 5 kitacca, 00001eHne brbanorexa [IOK
Hv yp ’ = https://m.edsoo.ru/f2a201f8
3HAaHUHU
HOBTO CHHUC OCHOBHBIX HOHSITI/Iﬁ nu
203 METO, (I;)B Kypca 5 kitacca, 00001eHne Bubmiorexa HOK
Hv yp ’ B https://m.edsoo.ru/f2a20388
3HAaHUHU
HOBTO CHHUC OCHOBHBIX HOHSITI/Iﬁ nu
P Bubnuoreka [IOK
204 METOJIOB Kypca 5 Kiacca, 00o0IeHne

3HAHUH

https://m.edsoo.ru/f2a2069e
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OBIIEE KOJIMYECTBO YACOB IIO [TPOI'PAMME 204 4 4
6 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoka Konrtpoasnble | IIpakTHueckue Aara unpponbie
Bcero u3ydeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI pecypee
1 Apudmernueckne AeUCTBUS C 1 bu6mmoreka [JOK
MHOT'0O3Ha4YHBIMU HATypaJIbHBIMU YUCIaMU https://m.edsoo0.ru/f2a208ec
5 Apudmernueckne AeUCTBUS C 1 bu6mmoreka [JOK
MHOT'0O3Ha4YHBIMU HATypaJIbHBIMU YUCIaMU https://m.edsoo.ru/f2a20aea
3 Apudmernueckue AeUCTBUS C 1 bu6mmoreka [JOK
MHOT'0O3Ha4YHBIMU HATypaJIbHBIMU YUCIaMU https://m.edsoo.ru/f2a2140e
4 Apudmernueckne AeUCTBUS C 1 bu6mmoreka [IOK
MHOT'0O3Ha4YHBIMU HATypaJIbHBIMU YUCIaMU https://m.edsoo.ru/f2a21580
5 Apudmernueckne AeUCTBUS C 1 bu6mmoreka [IOK
MHOT'0O3Ha4YHBIMU HATypaJIbHBIMU YUCIaMU https://m.edsoo.ru/f2a216de
5 Apudmernueckne AeUCTBUS C 1 bu6mmoreka [JOK
MHOT'0O3Ha4YHBIMU HATypaJIbHBIMU YUCIAMU https://m.edsoo.ru/f2a2180a
7 YucnoBsle BbIpaKEHUS, OPSIIOK JEHCTBU, 1 bubmmoreka [IOK
UCTIOJIb30BaHNE CKOOOK https://m.edsoo.ru/f2a20c48
8 YucnoBsle BbIpAKEHUS, OPSIIOK JEHCTBU, 1 bu6mmoreka [JOK
UCTIOJIb30BaHNE CKOOOK https://m.edsoo.ru/f2a20d6a
9 HucnoBble BBIpAXKEHHUS, TOPSAOK JEHCTBUM, 1
UCIIOJIb30BaHUE CKOOOK
10 HucnoBble BBIpAXKEHUS, TOPSIAOK JEHCTBUM, 1
UCIIOJIb30BAHUE CKOOOK



https://m.edsoo.ru/f2a208ec
https://m.edsoo.ru/f2a20aea
https://m.edsoo.ru/f2a2140e
https://m.edsoo.ru/f2a21580
https://m.edsoo.ru/f2a216de
https://m.edsoo.ru/f2a2180a
https://m.edsoo.ru/f2a20c48
https://m.edsoo.ru/f2a20d6a

HucnoBble BBIpAXKEHMS, TOPSIAOK JEHCTBUM,

11
HCIIOJIL30BAHNE CKOOOK
Bubmmoreka IIOK
12 OxpyrieHne HaTypaibHbIX YUCEI 1
https://m.edsoo.ru/f2a21274
13 OxpyrieHne HaTypaibHbIX YUCEI
14 OxpyrieHne HaTypaibHbIX YUCEI
Jlenutenu u KpaTHBIC YHCIIA; HAMOOIBIINI
Bubnuoreka [IOK
15 0o0IIMI TeNUTENs U HaNMEHbIIIEE 00IIee
A m https://m.edsoo.ru/f2a22a3e
KpaTHOE
Jlenutenu u KpaTHbIC YHCIIA; HAMOOIBIINI
. bubnmnoreka [[OK
16 0o0IIMI TenUuTeNs U HaNMEHbIIIEE 00II[ee A
https://m.edsoo.ru/f2a22b9c
KpaTHOE
Jlenutenu u KpaTHBIC YHCIIA; HAMOOIBIINI
Bubnuoreka [IOK
17 0o0IIMI TeMUTENs U HaNMEHbIIIEE 00IIee
A m https://m.edsoo.ru/f2a2340c
KpaTHOE
Jlenutenu u KpaTHBIC YHCIIA; HAMOOIBIINI
18 0o0IIMI TenUuTeNs U HaNMEHbIIIEE 00IIee
KpaTHOE
Jlenutenu u KpaTHBIC YHCIIA; HAMOOIBIINH
19 0o0IIMI TenUuTeNs U HaNMEHbIIIEE 00II[ee
KpaTHOE
Jlenutenu u KpaTHbIC YHCIIA; HAMOOIBIINH
20 0o0IIMI TeMUTENs U HaNMEHbIIIEE 00IIee
KpaTHOE
Bubmoreka IIOK
21 JlenuMocTh CyMMBI U TPOU3BEICHUS 1
https://m.edsoo.ru/f2a22d2c
Bubmmoreka IIOK
22 JlenuMocCTb CyMMBI U ITPOU3BEACHHUS 1
https://m.edsoo.ru/f2a23254
23 JleneHue ¢ 0OCTaTKOM
Bubmoreka IIOK
24 JleneHnue ¢ ocTaTKoOM 1

https://m.edsoo.ru/f2a24104
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Bubnuoreka [IOK

25 Peruenne TeKCTORBIX 3214 https://m.edsoo.ru/f2a21e90
26 Peuienue TekcToBBIX 331124 Bubmiorexa [HOK
8 https://m.edso0.ru/f2a2226e
27 Pertteniie TEKCTOBBIX 3aa4 Bubmiorexa IIOK
a https://m.edsoo.ru/f2a22412
28 Peuienue TekcToBBIX 331124 Bubmiorexa [HOK
8 https://m.edsoo.ru/f2a226e2
29 Peuienue TekcToBBIX 331124 Bubmiorexa IIOK
a https://m.edsoo0.ru/f2a228a4
30 Konrponsnas padora o teme bu6mmoreka [JOK
"Harypanbuble yncna” https://m.edsoo.ru/f2a242a8
31 HC IICHAUKVIIAPHBIC ITPAMBIC BI/I6JII/IOTCK3. HOK
P JMKY AP P https://m.edsoo.ru/f2a24442
32 IlepneHIUKYIAPHBIE TIPAMBIE Bubmiorexa IIOK
P JMKY AP P https://m.edsoo.ru/f2a24596
Bubnuoreka [IOK
33 Hapanneibubie npsvbie https://m.edsoo.ru/f2a248d4
Bubnuoreka [IOK
34 Hapanneibubie npsvbie https://m.edsoo.ru/f2a24a32
Paccto € MEX OUYKaMH, O
3 o 70 TpSOf, SR MApTpYTa Bumorexa LIOK
A vp A PIpy https://m.edsoo.ru/f2a24776
KBaJIPaTHOM CETKE
PaccrosiHue Mexny AByMs TOUKAMH, OT
36 TOYKHU J0 MPSAMOM, ATMHA MapIIpyTa Ha
KBaJIPaTHOM CETKE
Paccto € MEX OUKaMH, O
37 o 70 TpiSEOf, SR MAPTIYTa Bumorexa LIOK
A P e PIpy https://m.edsoo.ru/f2a24eb0
KBaJIPaTHOM CETKe
38 OObIKHOBEHHAs! APOOb, OCHOBHOE CBOWCTBO bubnmoreka [[OK

Ipobu, cokpaiieHue apooei

https://m.edsoo.ru/f2a261fc



https://m.edsoo.ru/f2a21e90
https://m.edsoo.ru/f2a2226e
https://m.edsoo.ru/f2a22412
https://m.edsoo.ru/f2a226e2
https://m.edsoo.ru/f2a228a4
https://m.edsoo.ru/f2a242a8
https://m.edsoo.ru/f2a24442
https://m.edsoo.ru/f2a24596
https://m.edsoo.ru/f2a248d4
https://m.edsoo.ru/f2a24a32
https://m.edsoo.ru/f2a24776
https://m.edsoo.ru/f2a24eb0
https://m.edsoo.ru/f2a261fc

39 OObIKHOBEHHAs! APOOb, OCHOBHOE CBOWCTBO bubnmnoreka [[OK
Ipobu, cokpaiieHue apooei https://m.edso00.ru/f2a26670
40 OObIKHOBEHHAs! APOOb, OCHOBHOE CBOWCTBO bubnmnoreka [[OK
Ipobu, cokpaiieHue apooei https://m.edsoo0.ru/f2a26936
OObIKHOBEHHAs! APOOb, OCHOBHOE CBOWCTBO bubnmnoreka [[OK
41 .
Ipobu, cokpaiieHue apooei https://m.edsoo.ru/f2a26ab2
42 CpaBHeHNE U YIIOPSAOYMBAaHUE OpoOei bubmorexa LIOK
p yHOpAA P https://m.edsoo.ru/f2a2721e
43 CpaBHeHNE U YIIOPSAOYMBAaHUE OpoOei buGmorexa [JOK
P YHOpAZL P https://m.edsoo.ru/f2a2749e
44 CpaBHeHNE U YIIOPSAOYMBAaHUE OpoOei buGmorexa [JOK
P YHOpAZL P https://m.edsoo.ru/f2a275ac
45 JlecsiTHuHBIC TPOOHM U METPUUYECKAsi CUCTEMA bubmuoreka [{OK
MeEp https://m.edso0.ru/f2a2638c
46 JlecsiTHuHBIC TPOOM U METPUUYECKAsI CUCTEMA
Mep
47 Apudmernueckne AeUCTBUS C bu6mmoreka [JOK
OOBIKHOBEHHBIMU U IECATUIHBIMU APOOSIMU https://m.edsoo.ru/f2a276c4
48 Apudmernueckne AeUCTBUS C bu6mmoreka [JOK
OOBIKHOBEHHBIMU U JIECATUIHBIMU APOOSIMU https://m.edsoo.ru/f2a277dc
49 Apudmernueckne AeUCTBUS C bu6mmoreka [IOK
OOBIKHOBEHHBIMU U IECATUIHBIMU APOOSIMU https://m.edsoo.ru/f2a27d40
Apudmerndeckre IeHCTBUS C Bubnuoreka [IOK
50 .
OOBIKHOBEHHBIMU U JIECATUIHBIMU APOOSIMU https://m.edsoo.ru/f2a27ec6
51 Apudmernueckne AeUCTBUS C bu6mmoreka [JOK
OOBIKHOBEHHBIMU U JIECATUIHBIMU APOOSIMU https://m.edsoo.ru/f2a27c00
Bubnuoreka [IOK
52 OTHomeHNE https://m.edsoo.ru/f2a282c2
53 OrHoIieHne
94 JleneHnue B JaHHOM OTHOIIIEHUU bubmorera [JOK

https://m.edsoo.ru/f2a28448

5¢


https://m.edsoo.ru/f2a26670
https://m.edsoo.ru/f2a26936
https://m.edsoo.ru/f2a26ab2
https://m.edsoo.ru/f2a2721e
https://m.edsoo.ru/f2a2749e
https://m.edsoo.ru/f2a275ac
https://m.edsoo.ru/f2a2638c
https://m.edsoo.ru/f2a276c4
https://m.edsoo.ru/f2a277dc
https://m.edsoo.ru/f2a27d40
https://m.edsoo.ru/f2a27ec6
https://m.edsoo.ru/f2a27c00
https://m.edsoo.ru/f2a282c2
https://m.edsoo.ru/f2a28448

55

I[CJIGHI/IC B J1aHHOM OTHOIIICHUU

Bubnuoreka [IOK
5 Macurad, mporopus https://m.edsoo.ru/f2a28a7e
Bubnuoreka [IOK
> Macurad, mporopus https://m.edso00.ru/f2a28c22
Bubnuoreka [IOK
58 Homstne npouenta https://m.edsoo.ru/f2a28d76
Bubnuoreka [IOK
59 Howsrue npouenTa https://m.edsoo.ru/f2a28efc
Boruncnenue nponeHTa oT BETUYUHbBI U bu6mmoreka [IOK
60 .. :
BEJIMYMHBI 110 €€ IIPOLIEHTY https://m.edsoo.ru/f2a29064
61 Boruncnenue nponeHTa oT BETUYUHbBI U bu6mmoreka [IOK
BEJINYUHBI 110 €€ IIPOLICHTY https://m.edsoo.ru/f2a291e0
62 Brrurcnenue mporeHTa OT BeTUYHHBI U
BEJINYUHBI 110 €€ IIPOLICHTY
63 Brrurcnenue mporeHTa OT BeTUYHHBI U
BEJINYUHBI 110 €€ IIPOLICHTY
64 PelieHre TEKCTOBBIX 3a]1a4, COAEPKALIUX bubnmoreka [[OK
JpoOH U MIPOLICHTHI https://m.edsoo0.ru/f2a26512
PelieHre TEeKCTOBBIX 3a]1a4, COAEPKALIUX bubnmnoreka [[OK
65 _
JpoOH U MIPOLICHTHI https://m.edsoo.ru/f2a2818c
66 Pelienre TEeKCTOBBIX 3a]1a4, COAEPKALIUX bubnmoreka [[OK
JpoOH U TIPOLICHTHI https://m.edso0.ru/f2a29546
PelieHre TEeKCTOBBIX 3a]1a4, COAEPKALIUX bubnmoreka [[OK
67
JpoOH U MIPOLICHTHI https://m.edsoo.ru/f2a29a46
" " bubmuoreka [JOK
68 Kontpomyras padora 1o reme */ipoou https://m.edsoo.ru/f2a29d34
[TpakTrueckas paboTa 1mo Teme
69 "gTﬂomeHHe JI;)HHLI OKPYKHOCTH K €€ bubmorexa LLOK
" a Py https://m.edsoo.ru/f2a29bea
IuaMeTpy
70 OceBas cummetpus. LlenTpanbhas bubnmoreka [[OK



https://m.edsoo.ru/f2a28a7e
https://m.edsoo.ru/f2a28c22
https://m.edsoo.ru/f2a28d76
https://m.edsoo.ru/f2a28efc
https://m.edsoo.ru/f2a29064
https://m.edsoo.ru/f2a291e0
https://m.edsoo.ru/f2a26512
https://m.edsoo.ru/f2a2818c
https://m.edsoo.ru/f2a29546
https://m.edsoo.ru/f2a29a46
https://m.edsoo.ru/f2a29d34
https://m.edsoo.ru/f2a29bea

https://m.edsoo.ru/f2a2509a

CUMMETPHS
71 OceBas cummetpus. LlenTpanbhas bubnmnoreka [[OK
CUMMETpUs https://m.edsoo.ru/f2a25428
Bbubnuoreka [IOK
72 Toctpoere cuMMETpHIHBIX GHIyp https://m.edsoo.ru/f2a252ca
Bubnuoreka [IOK
73 Toctpoere cMMETpHIRBIX GHIyp https://m.edsoo.ru/f2a257fc
[Ipaktuyeckas padora no Teme "OceBas bu6mmoreka [IOK
74 "
CUMMETpUs https://m.edsoo.ru/f2a2598c
75 CummeTpus B IPOCTPAHCTBE bubmorera [JOK
p pocTp https://m.edsoo.ru/f2a25ae0
[Tpumenenue Oyk 3armc
76 | warevammecn mpaxcmi BrGmmorera LOK
= p https://m.edsoo.ru/f2a2b274
NPEUI0KEHHUH
77 bykBeHHBIE BBIp@XKXEHUS U YUCIIOBBIE bu6mmoreka [IOK
MOJCTaHOBKH https://m.edsoo.ru/f2a2b972
bykBeHHbIE PaBEHCTBA, HAX0XK/IEHUE bu6mmoreka [IOK
78
HEU3BECTHOI'O KOMITOHEHTA https://m.edsoo.ru/f2a2bada
79 bykBeHHbIE PaBEHCTBA, HAX0XK/ICHUE bu6mmoreka [IOK
HEU3BECTHOI'O KOMITOHEHTA https://m.edsoo.ru/f2a2bbe8
Bubnuoreka [IOK
80 Popmybi https://m.edsoo.ru/f2a2bd14
Bbubnuoreka [IOK
81 Dopmyet https://m.edsoo.ru/f2a2be40
82 YeTbIpEXYroJIbHUK, TPUMEPHI bu6mmoreka [IOK
YETBIPEXYTOJIbHUKOB https://m.edsoo.ru/f2a2al9e
IIpssMoyroabpHUK, KBaapaT: CBOMCTBA bu6mmoreka [JOK
83 . .
CTOPOH, YIJIOB, THArOHAJIEN https://m.edsoo.ru/f2a2a2f2
84 IIpsAMOYTOIBHUK, KBaIpaT: CBOMCTBA
CTOPOH, YIJIOB, AUArOHAJIEH
85 N3mepenue yrioB. Buasl TpeyroibsHUKOB bubnmnoreka [[OK
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https://m.edsoo.ru/f2a2509a
https://m.edsoo.ru/f2a25428
https://m.edsoo.ru/f2a252ca
https://m.edsoo.ru/f2a257fc
https://m.edsoo.ru/f2a2598c
https://m.edsoo.ru/f2a25ae0
https://m.edsoo.ru/f2a2b274
https://m.edsoo.ru/f2a2b972
https://m.edsoo.ru/f2a2bada
https://m.edsoo.ru/f2a2bbe8
https://m.edsoo.ru/f2a2bd14
https://m.edsoo.ru/f2a2be40
https://m.edsoo.ru/f2a2a19e
https://m.edsoo.ru/f2a2a2f2

https://m.edsoo.ru/f2a2a75¢

86 W3mepenue yrioB. Buasl TpeyroisHIUKOB BH6J_IHOTeKa 0K
https://m.edsoo.ru/f2a2ab94
87 [TepuMeTp MHOTOYTOJIBHUKA BH6J_IHOTeKa LIOK
https://m.edsoo.ru/f2a29eb0
88 [TepumMeTp MHOTOYTOJIBHUKA
89 [Tnomans Gurypst
90 [Tnomans Gurypst
01 ®opmyIbl IepuMeTpa U IJIoHIaan
NPSIMOYTOJIbHUKA
92 ®opmyIbl IepuMeTpa U IJIoHIaan
PSIMOYTOJIbHUKA
93 [TpubmmkEHHOE N3MEpEHHE TUIOIAIN
duryp
94 HpaKT"HqGCKa;I pabota no Teme "Ilmomanp BI/I6J.II/IOTeKa I[HOK
Kpyra https://m.edsoo.ru/f2a2ae8c
95 KonrtponbHas padota no teme "BoipaskeHus
¢ OykBamu. OUrypsl Ha MJIOCKOCTH"
bu6mmoreka [JOK
% Hensie smcia https://m.edsoil. ru/f2a2bf6c
bu6mmoreka [JOK
o7 Hensie smcia https://m.edsoil.ru/fZaZcO?a
bu6mmoreka [IOK
%8 Hessie uncna https://m.edsogru/f2a2017e
99 Monynb 4yncia, reoMeTpudecKas bubmmoreka [IOK
HMHTEpIpeTanus MOy https://m.edsoo.ru/f2a2c886
100 Monynb 4yncia, reoMeTpudecKas BI/I6J.II/IOTeKa I[HOK
HMHTEpIpeTanus MOy https://m.edsoo.ru/f2a2ca3e
101 Monynb 4yncia, reoMeTpudecKas bubmmoreka [IOK

UHTEpIIpeTanus MOAYJIs

https://m.edsoo.ru/f2a2cbab
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https://m.edsoo.ru/f2a2a75c
https://m.edsoo.ru/f2a2ab94
https://m.edsoo.ru/f2a29eb0
https://m.edsoo.ru/f2a2ae8c
https://m.edsoo.ru/f2a2bf6c
https://m.edsoo.ru/f2a2c07a
https://m.edsoo.ru/f2a2c17e
https://m.edsoo.ru/f2a2c886
https://m.edsoo.ru/f2a2ca3e
https://m.edsoo.ru/f2a2cba6

MO,Z[YHB qucia, recoMeTpuiccKad

102
WHTEPIIPETAIHS MOTYJIS
103 Monynb grcna, TeoMeTpruiecKast
WHTEPIPETAIHS MOTYJIS
104 YucnoBble IPOMEKYTKH
105 ITonokurenpHbIE U OTPULATEIBHBIEC YNCTIA
106 ITonoxxurenpHble U OTPULIATEIBHBIE YUCIIA
107 CpaBHEHHE MOJIOKUTENBHBIX U bu6mmoreka [IOK
OTPHULIATEIBHBIX YUCET https://m.edsoo.ru/f2a2ce30
CpaBHEHHE MOJOKUTENBHBIX U bu6mmoreka [IOK
108 )
OTPHULIATEIBHBIX YUCET https://m.edsoo.ru/f2a2cf48
109 CpaBHEHHE TOJIOKUTENBHBIX U
OTPHUIATENHHBIX YHCET
110 CpaBHEHHE TOJOKUTENBHBIX U
OTPHUIATENHHBIX YHCET
111 CpaBHEHHE TOJOKUTENBHBIX U
OTPHUIATENHHBIX YHCET
Apudmernueckue aeficTBUS C
112 HEHO%)KHTGJILHHMH U OTpHUIIATEIbHBIMU Bubmuorexa OK
pun https://m.edsoo.ru/f2a2d830
YHUCIaMU
Apudmernueckue aeficTBUS C
113 HEHO%)KHTGJILHHMH U OTpHUIIATEIbHBIMU Bubmuorexa IIOK
p https://m.edsoo.ru/f2a2d984
YHUCIaMU
Apudmernueckue aeficTBUS C
114 HEHO%)KHTGJILHHMH U OTpHUIIATEIbHBIMU Bubmuorexa OK
pun https://m.edsoo.ru/f2a2dab0
YHUCIaMU
Apudmernueckue aeficTBUS C
115 HEHO%)KHTGJILHHMH U OTpHUIIATEIbHBIMU Bubmuorexa IIOK
p https://m.edsoo.ru/f2a2ddee
YHUCIaMU
116 ApudmeTrndeckre IeHCTBUS C bubnmoreka [[OK



https://m.edsoo.ru/f2a2ce30
https://m.edsoo.ru/f2a2cf48
https://m.edsoo.ru/f2a2d830
https://m.edsoo.ru/f2a2d984
https://m.edsoo.ru/f2a2dab0
https://m.edsoo.ru/f2a2ddee

MOJIOKUTCIIBHBIMU U OTPULATCIIbHBIMU
qucjiaMu

https://m.edsoo.ru/f2a2defc

Apudmernueckne AeUCTBUS C

117 MOJIOKUTECIHLHBIMHA U OTPUILIATEIbHBIMU Bubmuorexa IIOK
p https://m.edsoo.ru/f2a2e384
YHUCIaMU
Apudmernueckue aeficTBUS C
118 HEHO%)KHTGJILHHMH U OTPUILIATEILHBIMA Bubmuorexa IIOK
pun https://m.edsoo.ru/f2a2e5f0
YHUCIaMU
Apudmernueckue aeficTBUS C
119 HEHO%)KHTGJILHHMH U OTpHUIIATEIbHBIMU Bubmuorexa IIOK
p https://m.edsoo.ru/f2a2e762
YHUCIaMU
Apudmernueckue aeficTBUS C
120 HEHO%)KHTGJILHHMH U1 OTPULIATEILHBIMU Bubmuorexa IIOK
p https://m.edsoo.ru/f2a2eb90
YHUCIaMU
Apudmernueckue aeficTBUS C
121 HEHO(I))KHTGJILHHMH U OTPUILIATEILHBIMA Bubmuorexa IIOK
pun https://m.edsoo.ru/f2a2ecf8
YHUCIaMU
Apudmernueckue aeficTBUS C
122 HEHO%)KHTGJILHHMH U1 OTPULIATEILHBIMU Bubmuorexa IIOK
p https://m.edsoo.ru/f2a2eel0
YHUCIaMU
Apudmernueckue aeficTBUS C
123 HEHO%)KHTGJILHHMH U OTPHULIATEIbHBIMHU Bubmuorexa IIOK
pun https://m.edsoo.ru/f2a2f248
YHUCIaMU
Apudmernueckne AeUCTBUS C
124 MOJIOKUTEIBHBIMUA U OTPULIATEIbHBIMU
YHUCIaMU
Apudmernueckne AeUCTBUS C
125 MOJIOKUTEIBHBIMUA U OTPULIATEIbHBIMU
YHUCIaMU
126 Apudmernueckne AeUCTBUS C

MOJIOKUTCIIBHBIMU U OTPULATCIIbHBIMU



https://m.edsoo.ru/f2a2defc
https://m.edsoo.ru/f2a2e384
https://m.edsoo.ru/f2a2e5f0
https://m.edsoo.ru/f2a2e762
https://m.edsoo.ru/f2a2eb90
https://m.edsoo.ru/f2a2ecf8
https://m.edsoo.ru/f2a2ee10
https://m.edsoo.ru/f2a2f248

qucjiaMu

Apudmernueckne AeUCTBUS C

127 MOJIOKUTEIBHBIMUA U OTPULIATEIIbHBIMU
YUCIIAMH
Apudmernueckne AeUCTBUS C
128 MOJIOKUTEIBbHBIMU U OTPULIATEIBHBIMU
YUCIIaMH
Apudmernueckne AeUCTBUS C
129 MOJIOKUTETBbHBIMU U OTPULIATEIbHBIMU
YUCIIAMH
Apudmernueckne AeUCTBUS C
130 MOJIOKUTEIBbHBIMU U OTPULIATEIBHBIMU
YUCIIAMH
bubmuoreka [JOK
131 Peruerue TekCToBEIX 3a1a4 https://m.edsogru/f2a3035a
bubmuoreka [JOK
132 Peruenne TekeToBeIx 3ana4 https://m.edsoil. ru/f2a304c2
bubmuoreka [JOK
133 Pemenne TeKCToBBIX 33124 https://m.edsogru/f2a305e4
bubmuoreka [JOK
134 Peruerue TekCToBEIX 3a1a4 https://m.edsogru/f2a30706
Konrponsnas pabora mo Temam
135 "BbykBeHHbIe BbIpaykeHus. [lonoxxuTtenbHble
Y OTpHUILIaTeNIbHbIE YKclia”
136 IIpsimoyrosnpHas cucreMa KOOpAMHAT Ha bu6mmoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/f2a30ca6
137 KoopauHats! TOUKH Ha IIOCKOCTH, bu6mmoreka [JOK
abcrucca u opaAMHATA https://m.edsoo.ru/f2a311d8
bubmuoreka [JOK
138 Cronbuatble ¥ KPYroBble JHArpaMMbl https:/m.e dsog)l.ru 1£23178¢
139 [TpakTrueckas paboTa 1mo Teme bubnmnoreka [[OK
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https://m.edsoo.ru/f2a3035a
https://m.edsoo.ru/f2a304c2
https://m.edsoo.ru/f2a305e4
https://m.edsoo.ru/f2a30706
https://m.edsoo.ru/f2a30ca6
https://m.edsoo.ru/f2a311d8
https://m.edsoo.ru/f2a3178c

"[TocTpoenue nuarpamm”

https://m.edsoo.ru/f2a318ae

Pelienne TEKCTOBBIX 3aaa4, COACpIKAIINX

140 JaHHbBIE, TIPEJICTABJICHHBIC B TA0JINIIAX U HA
Iuarpammax
Pemmenne TeKCTOBBIX 3a/1a4, COAEPIKAIIUX
141 JaHHbBIE, TIPEJICTABJICHHBIC B TA0JIMIIAX U HA
Iuarpammax
[IpssMOYyTOIBHBIN MapajuIeIeuIe, Kyo,
142 HpH3M;/ nupaMuia iOH c I/IJIHHH yma u bubmorexa LIOK
b » TTHpaMiAs, ye i AP, tap https://m.edsoo.ru/f2a319c6
cdepa
[Ipsmoyro il mapasuienenunen, Kyo,
vy | Mok p——— srsmorea 0K
b » TTHpaMiAs, ye i AP, tap https://m.edsoo.ru/f2a31afc
cdepa
Bbubnuoreka [IOK
144 N300pakeHre MpOCTPaHCTBEHHBIX QUTYP https://m.edsoo.ru/f2a3206a
145 N300pakeHne mpoCTpaHCTBEHHBIX QUTYD
146 IIpumeps! pa3BEPTOK MHOTOI'PAHHUKOB,
WIMHPA ¥ KOHYyCa
ITpaktuueckas padora o Teme "'Co3nanue bu6mmoreka [IOK
147 . .
MoJIeJIel POCTPAHCTBEHHBIX (HUTYP https://m.edsoo.ru/f2a3252e
148 [TonsiTrie 00bEMA; STUHUIIBI H3MEPECHUS bubnmoreka [[OK
o0béMa https://m.edsoo.ru/f2a321c8
149 OOBEM MPAMOYTOJIBHOTO MapasIeNIeUIe N1a, bu6mmoreka [IOK
Ky0a, hopmynsl 00BEMa https://m.edsoo.ru/f2a3234e
150 O0BEM IIPSIMOYTOIHHOTO TIApAJUICTICTUIIE 1A,
Ky0a, popmyIbl 00bEMa
IToBTOpEHUE OCHO 0 i €ToH0
15 ypeon 5 16 kiaccon, oboGuenen BrGnmorera LOK
yp e m https://m.edsoo.ru/f2a328f8
CUCTeMAaTH3aINsl 3HAHHUHA
152 IToBTOpEHNE OCHOBHBIX MOHATUN U METOJOB bubmmoreka [JOK

KypcoB 5 u 6 ki1accoB, 000011IeHUE U

https://m.edsoo.ru/f2a32a9c¢



https://m.edsoo.ru/f2a318ae
https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a31afc
https://m.edsoo.ru/f2a3206a
https://m.edsoo.ru/f2a3252e
https://m.edsoo.ru/f2a321c8
https://m.edsoo.ru/f2a3234e
https://m.edsoo.ru/f2a328f8
https://m.edsoo.ru/f2a32a9c

cUCTEMAaTHU3alusd 3HAHUN

[ToBTOpEHNE OCHOBHBIX OHATUI U METOOB

Bu6nuoreka [IOK

153 KypcoB 5 u 6 xitaccos, 00001IEHNE
YPCOB > b K B . HHCHUE 1 https://m.edsoo.ru/f2a32bd2
cUCTEMATH3AIINs 3HAHUH
IloBTOpPEHNE OCHOBHLIX ITOHATUU U METOJIOB
154 K cmf 5 u 6 xiaccoB, 00001EHNE U : Bubmuorexa OK
yp e m https://m.edsoo.ru/f2a3312c
cUCcTeEMAaTH3allNs 3HAHUH
IloBTOpPEHNE OCHOBHLIX ITOHATUU U METOJIOB
155 K 0015 5 u 6 xiaccoB, 00001IEHNE U Bubmiorexa IIOK
yp e m https://m.edsoo.ru/f2a33352
cUCTEMATH3AIINs 3HAHUH
IloBTOpPEHNE OCHOBHLIX ITOHATUU U METOJIOB
156 K 0015 5 u 6 xiaccoB, 00001IEHNE U : Eubmuorexa OK
yp e m https://m.edsoo.ru/f2a33596
cUCTEMATH3AIINs 3HAHUH
IloBTOpPEHNE OCHOBHLIX ITOHATUU U METOJIOB
157 K COBp 5 u 6 xiaccoB, 00001IEHNE U Bubmiorexa IIOK
yp g m https://m.edsoo.ru/f2a33780
cUCTEMATH3AIINs 3HAHUH
IloBTOpPEHNE OCHOBHLIX ITOHATUU U METOJIOB
158 K 0015 5 u 6 xiaccoB, 00001IEHNE U Bubmiorexa IIOK
yp e m https://m.edsoo.ru/f2a338b6
cUCTEMATH3AIINs 3HAHUH
IloBTOpPEHNE OCHOBHLIX ITOHATUU U METOJIOB
159 K 0015 5 u 6 xiaccoB, 00001IEHNE U : Bubmuorexa OK
yp e m https://m.edsoo.ru/f2a339ce
cUCTEMATH3AIINs 3HAHUH
IloBTOpPEHNE OCHOBHLIX ITOHATUU U METOJIOB
160 K 0015 5 u 6 xiaccoB, 00001IEHNE U Bubmorexa IJOK
yp e m https://m.edsoo.ru/f2a33ad2
cUCcTEMAaTH3allNs 3HAHUH
IloBTOpPEHNE OCHOBHLIX ITOHATUU U METOJIOB
161 K cmf 5 u 6 xiaccoB, 00001EHNE U : Bubmuorexa OK
yp e m https://m.edsoo.ru/f2a33bd6
cUCTEMATH3AlINs 3HAHUH
IloBTOpPEHNE OCHOBHLIX ITOHATUU U METOJIOB
P A bubmuoreka [JOK
162 KypcoB 5 u 6 kiaccoB, 00001IeHIE U

cUCTEMAaTHU3aUsd 3HaAaHUN

https://m.edsoo0.ru/f2a33f46
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https://m.edsoo.ru/f2a32bd2
https://m.edsoo.ru/f2a3312c
https://m.edsoo.ru/f2a33352
https://m.edsoo.ru/f2a33596
https://m.edsoo.ru/f2a33780
https://m.edsoo.ru/f2a338b6
https://m.edsoo.ru/f2a339ce
https://m.edsoo.ru/f2a33ad2
https://m.edsoo.ru/f2a33bd6
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[ToBTOpEHNE OCHOBHBIX IOHATHUI U METOOB

Bubnuoreka [IOK
163 KypcoB 5 1 6 knaccos, OUGO&HGHHG 1 ! https://m.edsoo.ru/f2a340b8
cUCTEMATH3allNs 3HAHUH
IloBTOpPEHNE OCHOBHLIX ITOHATUU U METOJIOB
164 K 0015 5 u 6 xiaccoB, 00001IEHNE U : 1 Bubmuorexa OK
yp e m https://m.edsoo.ru/f2a3420c
cUCTEMATH3AIINs 3HAHUH
IloBTOpPEHNE OCHOBHLIX ITOHATUU U METOJIOB
165 K 0015 5 u 6 xiaccoB, 00001IEHNE U : 1 buGmorexa [JOK
yp e m https://m.edsoo.ru/f2a3432e
cUCTEMATH3AIINs 3HAHUH
IloBTOpPEHNE OCHOBHLIX ITOHATUU U METOJIOB
166 K 0015 5 u 6 xiaccoB, 00001IEHNE U : 1 Bubmuorexa OK
yp e m https://m.edsoo.ru/f2a34478
cUCcTEMATH3allNs 3HAHUH
167 HToroBasi KOHTpoJbHAsA paboTa 1
IloBTOpPEHNE OCHOBHLIX ITOHATUU U METOJIOB
168 K 0015 5 u 6 xiaccoB, 00001IEHNE U : 1 Bubmuorexa OK
yP e t https://m.edsoo.ru/f2a3482e
cUCTEMATH3AIINs 3HAHUH
IloBTOpPEHNE OCHOBHLIX ITOHATUU U METOJIOB
169 K 0015 5 u 6 xiaccoB, 00001IEHNE U : 1 Bubmuorexa OK
yp e m https://m.edsoo.ru/f2a34950
cUCTEMATH3AIINs 3HAHUH
IloBTOpPEHNE OCHOBHLIX ITOHATUU U METOJIOB
170 K 0015 5 u 6 xiaccoB, 00001IEHNE U : 1 buGmorexa [JOK
yp e m https://m.edsoo.ru/f2a34d2e
cUCTEMATH3AIINs 3HAHUH
OBIIEE KOJIMYECTBO HACOB IIO ITPOI'PAMME 170



https://m.edsoo.ru/f2a340b8
https://m.edsoo.ru/f2a3420c
https://m.edsoo.ru/f2a3432e
https://m.edsoo.ru/f2a34478
https://m.edsoo.ru/f2a3482e
https://m.edsoo.ru/f2a34950
https://m.edsoo.ru/f2a34d2e

PABOYAS ITIPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA» B 7-9 KIIACCAX

HOACHUTEJIBHAA 3AIIMCKA

AnreOpa sSBISETCS OJTHUM U3 OMOPHBIX KYPCOB OCHOBHOI'O OOIIEro 00pa3oBaHus:
OHa o0ecreynBaeT W3yYeHUWE JPYTUX TUCIUIUINH, KaK eCTECTBEHHO-HAYYHOTO, TaK |
TYMaHUTApHOTO ITUKIIOB, €€ OCBOEHHWE HEOOXOAWMO Jis TMPOJODKCHHS OOpa3oBaHUS W B
MOBCEAHEBHON KM3HHW. Pa3Butne y OOyYarOmMXCS HAyYHBIX IPEACTABICHHMA 0
MPOUCXOXKIEHUH U  CYHUHOCTH aireOpanueckux aOCTpakiuid, Ccrmnocode OTpakeHUs
MaTeMaTUYeCKOM HayKoWl SIBJEHMW U TMPOLECCOB B MOpUpoje U oOIlecTBe, poiau
MaTEMaTUYECKOTO MOJICIHPOBAHUSI B HAyYHOM IIO3HAHWMM W B TIPAKTUKE CIOCOOCTBYET
(GOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KAYECTB MBINIJICHUS, HEOOXOAMMBIX  JUIS
ajanTalid B COBpeMEHHOM HHU(ppoBOM obO1ecTBe. M3yueHnue anreOpsl 00ecrieyuBaeT pa3BUTHE
yMEHUS HaONIoAaTh, CpPaBHUBATh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTHU
MBIIIJIEHUS, CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICUCTBUS W BBIBOJHI,
dbopmynupoBath yTBepkaeHUs. (OcBoeHHME Kypca anreOpbl OO0ECIEYMBAET Pa3BUTHE
JIOTUYECKOTO MBINIJICHUST OOYYarOMIMXCS: OHU HUCIOJB3YIOT JEAyKTUBHBIE W WHIyKTUBHBIC
paccyxaeHusi, o00OIIeHNE W KOHKpEeTH3aluio, abcTtparupoBaHue W aHajoruto. OOydeHue
anredpe TpeanosaraeT 3HaYUTEeIbHBIN 00hEM CaMOCTOSTEIBHON IEATeTLHOCTH 00yJaronuxcs,
MOSTOMY CaMOCTOSTEIbHOE pEeUICHHE 3aJad sBISETCS pealn3anueld AesaTeIbHOCTHOTO
MPUHIMIA O0yUYEeHHUS.
B crpykrype mporpammbl yueOHOTO Kypca «Anredpa» It OCHOBHOTO 0O0Iero o0pa3oBaHUs
OCHOBHOE MECTO 3aHHMAIOT COJEPKATEIbHO-METOINYECKUE JTUHUHU. «UWClia U BBIUUCICHUSY,
«Anrebpandeckrue BBIpAXKCHUSI», «YpaBHEHUS W HepaBeHCTBa», «DyHknum». Kaxgas u3 stux
COZIePKATEIbHO-METOIMUECKUX JIMHAA Pa3BUBACTCS HA TPOTSHKECHUU TPEX JIET HIyUCHHUS
Kypca, B3aWMOJICHCTBYS C JPYTMMH €ro JWHUAMH. B Xome u3ydeHuss y4eOHOTO Kypca
OOyJarOmmMMCsl ~ TPUXOIUTCS  JIOTHUECKH  pacCy’kKJaaTh,  HCIONb30BaTh  TEOPETHKO-
MHO>KECTBEHHBIN sI3bIK. B CBSI3HM ¢ 3TUM B MporpaMMy y4eOHOTO Kypca «Anredpa» BKIIOUEHBI
HEKOTOPHIE OCHOBBI JIOTHKH, TIPE/ICTABIIEHHBIE BO BCEX OCHOBHBIX pa3jeliax MaTEMaTHYECKOTO
o0pa3oBaHHA M CHOCOOCTBYIOUIME OBJIAJCHHI0 OOYyYarOIIMMHUCA OCHOB YHUBEPCAIBHOIO
MaTeMaTH4ecKoro s3bika. ComepikaTedbHOW M CTPYKTYpHOM OCOOEHHOCTBIO y4eOHOTo Kypca
«Anrebpa» SBISETCS €r0 HHTETPUPOBAHHBIN XapaKTep.
Conepxanue TUHUN «YWcia W BBIYUCICHUS» CIYXXUT OCHOBOHW IS MATbHEHIIETO W3yYCHHUS
MaTEeMaTUKH, CIOCOOCTBYET pa3BUTHUIO Yy OOYyYaIOIMUXCS JIOTUYECKOTO  MBIUICHHS,
(GhOpMHUPOBAHUIO YMEHHUS TMOTH30BATHCSA aITOPUTMAMH, a TaAKXKE MPUOOPETCHUIO MPAKTHIECKUX
HABBIKOB, HEOOXOJMMBIX JJIsS MTOBCEIHEBHOW KU3HU. Pa3BuUTHE TOHATUS O YHCJE HA YPOBHE
OCHOBHOT'O 00IIero 00pa3oBaHUs CBSI3aHO C PANMOHATLHBIMHU U UPPANUOHATHHBIMHA YUCITAMH,
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dhopMHUpOBaHUEM TIPEICTABICHUI O JIEMCTBUTEIBHOM YHCIIC. 3aBEPIIIEHUE OCBOCHUS YHCIOBOM
JMHUU OTHECEHO K CpelIHEMY 00IIeMy 00pa30BaHUIO.

ConepxaHue IByX anreOpandecKux JUHUN — «ANreOpandecKkue BhIPKEHUs» U «YpaBHEHUS U
HEPABEHCTBa» CHOCOOCTBYET (OPMUPOBAHUIO Yy OOYYAIOIIMXCS MATEMATHYECKOIo ammnapara,
HEOOXOJMMOTO JIJIsi pEIIeHUs 3aJad MaTEeMaTUKH, CMEXHBIX MPEAMETOB U TPAKTHUKO-
OpUEHTHUPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO 00ImIero oOpa3oBaHUs y4eOHBIN MaTepuat
TPYNIUPYETCS BOKPYT PpAalMOHAIBHBIX BBIpOKECHHA. AJreOpa IeMOHCTPHPYET 3HAUCHHE
MaTEeMaTHUKH KakK sI3bIKa JJI TIOCTPOCHHS MAaTeMaTHYECKUX MOJENICH, ONMHMCAHUsS MPOIECCOB U
SIBJICHUI peayibHOTO MHpa. B 3amaun oOydeHuUst anredpe BXOIAT TaKXKe JalbHEUIee pa3BUTHE
QITOPUTMHUYECKOTO MBINUICHHs, HEOOXOIWMOTO, B YAaCTHOCTH, [UJII OCBOCHHS Kypca
nHOOPMATHKH, W OBJIAJICHUE HaBBIKAMHU JCAYKTHUBHBIX paccyxkaeHuid. [IpeobpazoBanme
CUMBOJIBHBIX ~ (pOpM  CHOCOOCTBYET  Pa3BUTHIO  BOOOpa)K€HMs,  CIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPUYECTRY.

Conepxanue (QyHKIHOHATHHO-TpAdUISCKON JTMHUY HAIEIICHO Ha TOJyYeHHE O0YUYarOIIUMHUCS
3HAaHUM O (QYHKUMSIX Kak BaXHEHIEH MaTeMaTH4ecKod Mojenu IS OIIMCAaHUA U
WCCJICIOBAaHUS PAa3HOOOPA3HBIX IMPOIECCOB W SBJICHWA B TPUPOJE U obmiecTBe. M3ydeHue
MaTepuaiia CIHOCOOCTBYET Pa3BUTHIO Yy OOYYAIOIIMXCS YMEHHS WCIOJIb30BaTh Pa3IMIHbBIC
BBIPA3UTENbHBIC CPEJICTBA SI3bIKA MATEMAaTHKH — CJIOBECHBIE, CHMBOJHMYECKHE, Tpadudeckue,
BHOCHUT BKJIaJl B JOPMUPOBAHUE TIPEICTABICHUN O PO MAaTEMATHUKH B Pa3BUTUU ITUBIIN3AINT
U KyJbTYPBHIL.

CormacHo yueOHOMY IUIaHy B 7-9 Kiaccax wW3ydaercs y4eOHbBIH Kypc «AnreOpa», KOTOPBIH
BKJIFOYAET CJIEAYIONIME OCHOBHBIE pa3leNibl coaepkaHus: «Yucima W BBEIYUCICHUSY,
«Anrebpandeckre BRIpOXKCHU», Y PaBHEHUS U HEPABEHCTBA», «DYHKITUNY.

OOmee 4nMcno 4acoB, PEKOMEHJOBAHHBIX IS M3y4deHHUs y4ueOHoro Kypca «Anredpa», — 306
yacoB: B 7 kinacce — 102 gaca (3 gaca B Hezemio), B 8 kimacce — 102 gaca (3 vaca B Henenio), B 9
kiacce — 102 yaca (3 gaca B Heneo).

COIEPKXAHUE OBYYEHUA

7 KJJACC Yucaa u BbIYUCIEHUSA

JpoOu OOBIKHOBEHHBIE U JIECSATUYHBIEC, MEPEX0/ OT OJHOU (OPMBI 3amucH JIpoOeil K Ipyroi.
[lonsiTve panMoOHAIBLHOTO YKCIA, 3aMKCh, CPABHEHUE, YIOPSIOUYMBAHUE PAIIMOHATBHBIX YUCE].
Apudmerrnueckue OEUCTBUS € palMOHAJIBHBIMU 4HCIaMu. PelneHue 3amad U3 peanbHOU
MPaKTUKHU HA YacTH, Ha JPOOH.

CreneHb ¢ HaTypaJbHBIM MOKA3aTeNIeM: ONpeeeHue, Mpeoopa3oBaHre BhIpAXKEHUN Ha OCHOBE
onpeneNeHus, 3anuch 0oNbIKX yncel. [IpoiieHTs, 3anuch IPOLIEHTOB B BUE APOOU U IpoOU B
BH/JI€ POIIEHTOB. TPy OCHOBHBIE 33/1a4M HA MPOLEHTHI, PEIICHUE 33/1a4 U3 PEAIbHOU MPAKTUKH.
[IpuMeHeHue MPU3HAKOB JIETUMOCTH, PA3JIOKEHUE HA MHOXKUTEIN HATYPAJIbHBIX YHCE.

PeanbHble 3aBUCUMOCTH, B TOM YHCJIE MpsiMas U 00paTHask MPONOPIIMOHATILHOCTH.
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AaredOpanvecKue BbIPaKEHUS

IlepeMeHHBIE, YHMCIIOBOE 3HAYECHUE BBIPAXKEHUA C IMEpPEMEHHOU. JlomyCTUMBIE 3HA4YECHUS
nepeMeHHbIX. [IpeAcTaBneHre 3aBUCUMOCTH MEXAy BEJIMYMHAMU B BUAEC (OPMYIIBL.
Brruucnenus no popmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKEHHM, TOKIECTBEHHO PaBHbIE
BBIpaKEHUS, MTPaBUIIa MIPE0Opa30BaHUs CYMM U MPOU3BEIICHUM, MPaBUIa PACKPBITUSI CKOOOK U
MIPUBEAEHUS TTOJOOHBIX ClIaracMBbIX.

CBOMCTBA CTENEHU C HATYPAIbHBIM IMOKA3aTEIIEM.

OnHounensl M MHOrouwieHbl. CteneHb MHOrowieHa. CloXEHHE, BBIUMTAHUE, YMHOKCHHUE
MHOTOWIEHOB. DOpMyJIBI COKPAIIEHHOTO YMHOXEHHS: KBaJIpaT CyMMbl U KBaJpaT Pa3HOCTH.
®opmyna pa3HOCTH KBaIpaToB. Pa3iokeHrne MHOTOWICHOB Ha MHOKUTEIU.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEeHHE, KOpPEHb ypaBHEHMs, IpaBuja MpeoOpa3oBaHUs YPAaBHEHHUS, PaBHOCUIBHOCTb
YpPaBHEHUM.

JIuHeiiHOE ypaBHEHUE C OJHOM MEPEMEHHOW, YHCIO KOPHEW JIMHEMHOTO ypPaBHEHUS, PEIICHUE
JMHENHBIX ypaBHeHUU. COCTaBICHHE ypPaBHEHUW IO YCIOBHIO 3aJaud. PelIeHue TEKCTOBBIX
3a/1a4 € MOMOIIBIO YPABHEHU .

JluneiliHoe ypaBHEHHE C JIByMsl TepeMeHHbIMU U ero rpadux. Cucrema ABYX JTUHEHHBIX
YpaBHEHUN ¢ ABYyMs NEPEMEHHbIMU. PerieHue cucrteM ypaBHEHHMH CIOCOOOM IMOJCTaHOBKH.
IIpuMmeps! peleHns TEKCTOBBIX 3a/1a4 ¢ IIOMOIIBIO CUCTEM YPaBHEHUM.

DyHKUNHA

Koopaunarta Touku Ha npsmoil. YuciaoBeie mpoMexyTku. PaccTosiHue Mexy AByMsI TOUYKAMU
KOOPJAWHATHOM MPAMOM.

[IpsimoyronbHast cuctema koopauHat, ocu Ox m QY. AOcmucca W opAWHATa TOYKH — HA
KoOpAuHATHOM mmiockocTH. [lpumepsl rpadukos, 3amaHHbix Gopmynamu. Ytenue rpaduxoB
peanbHbix 3aBucumocTed. [lonstue ¢ynkuun. ['padux Pynkuun. CoiictBa (yHKIUH.
JIunetinas pyuknus, e€ rpaduk. ['paduk ynkuuu y = |x|. ['paduyeckoe pemeHue JIMHEHHBIX
YPAaBHEHUW U CUCTEM JIMHEWHBIX YPABHEHHU.

8 KUIIACC Yucia u BbIYHCTEHUS

KBangpaTtueiii kopeHb wu3 uucna. [lonatue 00 wuppamnuoHaibHOM 4ucie. JlecaTuyHble
NpUOMKEHUST UppalMOHaIbHbIX yKcen. CBoilcTBa apuMeTHUeCcKuX KBaApaTHBIX KOPHEN U UX
MPUMEHEHHE K MPEeoOPa30BAHUIO YUCIOBBIX BHIPAXKEHHUIN U BEIYMCICHUSIM.

JleficTBUTEIbHBIC YHCIIA.

CreneHb C HENbIM MMOKa3zaTeneM U €€ cpoiicTBa. CTanaapTHas 3alKCh YUCIIA.

AnredOpanvecKue BbIPaKEHUS
KBangpaTHbiil TpéxuiieH, pa3iokeHue KBaJApaTHOTO TPEXUIeHAa HA MHOKUTEIH.
Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO anredOpandeckoi npodu. CloxeHue, BBIYUTaHuE,
YMHOXEHHUE, JIelIeHHe anreOpandeckux Jpobeil. PammonanbHble BBIpOXKEHUS U HX
npeoOpa3oBaHuUe.
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YpaBHeHUs] 1 HEPAaBEHCTBA

KBanpaTHoe ypaBHeHue, popMysna KopHel KBajpaTHOro ypaBHeHus. Teopema Buera. Pemenue
ypaBHEHUM, CBOMASIIMUXCS K JUHEWHBIM M KBaapaTHbIM. [Ipocteliiue npoOHO-palmoHaIbHbIE
YpPaBHEHUS.

I'paduueckas uHTEepmpeTanus ypaBHEHHUN C JBYMs MEPEMEHHBIMU U CHUCTEM JIMHEUHBIX
YpPaBHEHUW C ABYMs NEepeMEHHbIMU. [IprMepbl pelmeHus CUCTEM HEJIMHEMHBIX YpPABHEHUH C
JIBYMSI IEPEMEHHBIMMU.

Pemrenne TeKCTOBBIX 3a71a4 alreOpandyecKuM CIoCOOOM.

UucnoBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ 0AHOM mepeMeHHOW. PaBHOCHIBHOCTD
HEpaBeHCTB. JIMHEHbIE HEpaBEHCTBA C OJTHON nepeMeHHOM. CuCTeMbl JINHENHBIX HEPABEHCTB C
OJIHOM NEPEMEHHOM.

DyHKUNHA

[lonsitue ¢ynkuuu. OO6nacTh ONpEeACNCHUS U MHOXKECTBO 3HaueHH (yHKIuu. CrocoObl
3a/laHus QPYHKIIHI.

I'paduk pynkuuu. Yrenue cBoiicTB pyHkuu no e€ rpaduky. [Ipumepsl rpagukoB GyHKIHIA,
OTPAXKAIOIINX PEATIbHBIC MPOIECCHI.

OYHKIUM, OMHUCHIBAIONIUNE MPSIMYI0 U OOpaTHYI MPOMOPLUUOHAIBHBIE 3aBUCUMOCTH, HUX
rpadpuku. OyHKIHN Y — 2 y=x,y=Vx, Y=|x|. I'paduueckoe pemnicHre ypaBHEHUH H CUCTEM
YPaBHEHUH.

9 KVIACC Yuciaa u BbIYHCTEHUS

PanmonanbHbie 4ucia, WppalUOHAIbHBIE YHUCIA, KOHEYHbIE W OECKOHEUHBIE JECATUYHBIC
npoOu. MHOXeCTBO NE€UCTBUTENbHBIX YHUCEN, JACHCTBUTENbHBIE YHCIAa KaK OECKOHEUYHBIE
JIecATUYHble  JIpoOu. B3auMHO  OJHO3HAYHOE COOTBETCTBHUE  MEXKIY  MHOXKECTBOM
JNEUCTBUTEIIBHBIX YUCEN U KOOPAUHATHOMN MPSIMONA.

CpaBHeHUE JEHUCTBUTENBHBIX 4YHUCEN, apuMeTH4YecKue [EUCTBUS € JEHCTBUTEIHHBIMU
YUCIIAMU.

Pa3Mepbl 00BEKTOB OKPYKAIOIIEr0 MUPA, JJIUTEIBHOCTD MPOIECCOB B OKPYKAIOIIEM MUPE.
[TpubnumxEHHOE 3HAUEHUE BEJIMUUHBI, TOYHOCTH NpuOamxenus. Okpyrienue uncen. [Ipukunka
Y OLICHKA PE3yJIbTAaTOB BEIYMCICHUMN.

YpaBHeHMs U HEPABEHCTBA

JIuneriHoe ypaBHeHHE. Perienne ypaBHeHUM, CBOASAIINXCSA K JJUHENHBIM.

KBanpatHoe ypaBHeHue. PenieHue ypaBHEHUW, CBOISIIMXCS K KBAaJApaTHbIM. bukBagpaTHOE

ypaBHeHue. [IpuMepsl penieHnss ypaBHEHH TPEThEN U YETBEPTOM CTENEHEW PA3JI0KEHHEM HA

MHOKHTENH.

Pemiennie ApoOHO-pallMOHANIBHBIX ypaBHEHHH. PellleHHe TEeKCTOBBIX 3ajau alredOpandecKum

METOOM.

VYpaBHeHHe C JOByMsl TEpEMEHHBIMH M e€ro rpaduk. PemieHue cucteM HABYX JUHEHWHBIX

YpPaBHEHUN C JABYyMs NEPEMEHHBIMU. PerieHue cucrem ABYX ypaBHEHUHM, OOHO U3 KOTOPBIX
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JTUHEWHOe, a Ipyroe — BTOpou creneHu. ['padudeckas MHTEpHpeTaIusl CUCTEMbl YPaBHEHUN C
JIBYMSI IEPEMEHHBIMMU.

Pemenue TeKCTOBBIX 3a7a4 alreOpandyecKuM CIoCOOOM.

UucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM MEpEeMEHHOW. PelieHue cucrem JHHEHHBIX
HEpPaBEHCTB ¢ OAHOUW mepemeHHON. KBagpartHbsie HepaBeHCTBa. ['paduueckass UHTEpHpeTaLUs
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMSI IEPEMEHHBIMU.

DyHKUNHA
KBanpatuunas pynkuus, e€ rpadguk u coictra. [lapabona, koopArHATHI BEPIIMHBI TapaOOJIbI,
OCh CUMMETPUHU MapalOoIbl.

#
Tpaduxa dymapsi; 0~ %% Y= #X+b y=2,y= x3,y = x, y=|x|

CBOUCTBA.

YucaoBble MOC/I€I0BATEIbHOCTH U MPOIrPeCcCUH

[ToHdATHE YHMCIOBOM MOCIEAOBATEIBHOCTH. 3aJaHUE MOCIENOBATEIBHOCTH PEKYPPEHTHOM
dbopmyioit u popmyoit N-ro uieHa.

Apudmernueckas U reoMmeTpuueckas nporpeccur. @opmynbl N-ro yieHa apumeTuyecko u
r€OMETPUYECKON MPOTPECCHI, CYMMBI MIEPBBIX N YJICHOB.

N3o00paxenne uieHOB apuPMETUYECKOM UM TeOMETPUYECKOM NPOrpeccuid TOYKaMHu  Ha
KOOPJAWHATHOM IJIOCKOCTHU. JIMHEMHBIN 1 3KCITOHEHIIMAIBbHBIN pOCT. CII0OKHBIE MPOLECHTHI.

NPEJIMETHBIE PE3YJIbTATBI

[IpenmeTHBIE pe3yJbTaThl OCBOEHHUS MPOrpaMMbl y4eOHOro Kypca K KOHLy oOy4yeHus B /
KkJiacce: Yuciia v BHIYHCTICHUA

BrinonusATh, codeTtas yCTHbIE M MHUCbMEHHBIE MNPUEMBI, apuMETHUYECKUE ACHCTBUS C
palMOHAIbLHBIMU YUCTIAMHU.

HaxoauTe 3HaUeHUS] YUCIOBBIX BBIPAXKEHUM, TPUMEHATh Pa3HOOOpA3HbIE CIIOCOOBI U MPUEMBI
BBIYUCJICHUS 3HAYEHUN APOOHBIX BBIPAXKEHHM, cOAepKalluX OOBIKHOBEHHBIE U JECATUYHBIC
IpoOHu.

[TepexoauTh OT 0JTHOM (POPMBI 3aMKUCH YUCEN K IpYroi (MpeoOpa3oBhIBaTh JCCATHUHYIO TPOOb
B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATHUYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECSITUYHYIO
IpoOb).

CpaBHUBATH U YIIOPSAJOUYUBATH PAlMOHAIIBHBIC YUCTIA.

OKpyraTh yucna.

BrINOAHATS NPUKUIKY U OLEHKY pe3ysibTaTa BBIYUCICHUM, OIICHKY 3HAYECHUN UMCIIOBBIX
BbIpaXKEHUU. BRIMOTHATH IEMCTBUS CO CTETIEHSIMU C HATYPATbHBIMU MTOKA3aTEISAMH.
[TpuMeHsTh TpU3HAKU JETUMOCTH, Pa3IOKEHUE HA MHOXKHUTEIHN HATYPaIbHbBIX YHUCEIL.
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Pemarts npakTUKO-OpUEHTUPOBAHHBIE 3a1a4H, CBA3AHHBIE C OTHOILIEHUEM BEJIMYMH,
MPOMOPLUOHAIIBHOCTBIO BEIUYMH, IPOLEHTAMH, MHTEPIIPETUPOBATH pPEe3yIbTaThI
pelIeHns 3a1a4 ¢ yYETOM OTPAaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX
00BEKTOB.

AnredOpanvecKue BbIPAKEHUS

Hcnonwp3oBaTh anreOpandyeckyrd TEPMHUHOJIOTHIO U CHUMBOJMKY, NPUMEHATH €€ B MpoIecce
OCBOEHUS yU4E€OHOr0 MaTepuarna.

HaxoauTs 3HaueHusi OyKBEHHBIX BBIPAXKEHUM MPU 3aJJaHHBIX 3HAYCHUSIX TEPEMEHHBIX.
Brinonusate mpeoOpa3oBaHusi IEJOr0 BBIPAXXEHUST B MHOTOWIEH NPHUBEACHUEM MOJAOOHBIX
cllaraeMbIX, pacKpbITUEM CKOOOK.

BrINonHATh YMHOXKEHHE OJJHOWJIEHA HAa MHOTOWIEH U MHOTOYJIEHAa HA MHOTOYJICH, IPUMEHATh
(dbopmyIibl KBagpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcymIecTBIATh Pa3IOKEHNE MHOTOWIEHOB HA MHOXHUTEIHN C TOMOIIBIO BHIHECEHUS 32 CKOOKH
00111er0 MHOXKUTENS, TPYIIIUPOBKH CJIaraeMbIX, IPUMEHEHUST (POPMYIT COKpaIIEHHOTO
YMHOXKEHHUS.

[TpuMensTh peoOpa3zoBaHKsl MHOTOUYJICHOB JJIS PEIICHUS Pa3IMYHBIX 33]a4 W3 MaTEMAaTHKH,
CMEXKHBIX PEIMETOB, U3 pPeaTbHON MPAKTUKHU.

Hcnons3oBaTh CBOMCTBAa CTENEHEW C HATypaJbHBIMHU MOKA3aTeNsIMH  JUJIs MpeoOpa3oBaHUs
BBIPOKCHUN. YPABHEHUS U HEPABEHCTBA

Pemate nuHENHBIE YpaBHEHHS C OJHOM IIEPEMEHHOM, MPUMEHSAS NpPaBWIA IEpexoaa OT
HWCXOJHOTO YpPaBHEHUS K PAaBHOCWIBHOMY €eMy. IIpOBeEpATH, SABIAETCS JIA YHUCIO KOPHEM
YpaBHEHUS.

[TpumMensTh rpadguyeckre METObI MPU PEUICHUN TUHEUHBIX YPAaBHEHUM U UX CUCTEM.
[logOupars mpuMepsl Map 4YUCEN, SBISIONIUXCS PEHICHUEM JIMHEWHOTO YpaBHEHUS C JBYMs
MIEPEMEHHBIMU.

Ctpouth B KOOPAMHATHOM TUIOCKOCTH T'paUK JUHEUHOTO YPAaBHEHUS C IBYMSI IEPEMEHHBIMH,
MOJIB3YSACh TpaprKoM, IPUBOIUTH MIPUMEPHI PEIICHUSI YPABHEHHUS.

Pemate cuctembpl JBYyX JMHEWHBIX YpPaBHEHHU C JBYMsS NEPEMEHHBIMH, B TOM YHUCIIE
rpapuyecK.

CocTaBiATh U pelaTh JUHEWHOE YPABHEHNUE WA CUCTEMY JIMHEWHBIX YPAaBHEHUU IO YCIOBUIO
3a7]a4, UHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 33Ja4M MOJTYYEHHBIN Pe3yJIbTar.

DyHKUNHA

N300paxaTh Ha KOOPJUHATHON MPSMOUN TOUKH, COOTBETCTBYIOIIKE 3aJaHHBIM KOOPANHATAM,
Jy4d, OTPE3KH, UHTEPBAJIbI, 3aMKUCHIBATh YUCIOBbIE MPOMEKYTKH Ha alireOpanyecKoM si3bIKe.
OTMeuaTh B KOOPAMHATHOM IMJIOCKOCTU TOYKH MO 3aJJaHHBIM KOOPJIMHATAaM, CTPOUTH IpaduKu
TUHEWHBIX QyHKIUHA. CTpouTh rpaduk GyHKIUU Y = |x|.

OnuchiBaTh C TOMOIIBIO (PYHKIIUNA U3BECTHBIE 3aBUCUMOCTH MEXY BETUYMHAMU:
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CKOPOCTh, BpEMsl, pacCTOsIHUE, 1I€Ha, KOJUYECTBO, CTOUMOCTb, MPOU3BOAUTEIHLHOCTh, BpEMS,
00BEM paboTHI.

HaxonuTe 3HaueHne (pyHKIIMM 0 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crmoco0 MpeacTaBICHHS W aHalnu3a HWHQPOPMAlMHM, H3BJICKATh U
HHTEPHPETUPOBATH HHPOpMaIHiO U3 TPadMKOB peaIbHBIX MPOIIECCOB M 3aBUCUMOCTEH.

[IpenMeTHBIE PE3yNHTaTHl OCBOCHHS MPOTpaMMBI YYEOHOTO Kypca K KOHITy oOyueHus B 8
KJjacce:

Yucsa 1 BBIYMCICHUSA

Hcnonb30BaTh HaydalbHBIE NPEACTABIEHUS O MHOXKECTBE JIEMCTBUTEIBHBIX YHCENT s
CpaBHEHHMsI, OKPYTJICHUS] W BBIUUCICHUN, U300pakaTh JEHCTBUTENIbHBIC YKCJIA TOUYKAMU Ha
KOOPJAWHATHOM MPAMOM.

[IpuMensaTh MOHATHE apU(PMETUYECKOTO KBAAPATHOTO KOPHS, HAXOJUTh KBaJpaTHbIE KOPHH,
UCIIONB3YysSd TMPU HEOOXOJUMOCTH KaJbKYJSTOP, BBINOJIHATH MPEOOpa30BaHUs BBIPAKECHUH,
coAepKalIuX KBaJIpaTHbIE KOPHU, UCTOJIb3ys CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3anucu OOJBIIMX U MaJIbIX YUCE C MMOMOIIBIO AECATUYHBIX ApoOeh U CTerneHel
grcia 10. Asiredpandyeckune BbIpaKeHHs

[IpuMeHsAT, TOHATHE CTENEHW C LEJbIM [OKa3aTelieM, BBIIOJIHITh MPeoOpa3oBaHUs
BBIPAKCHUH, COJCPKAIINX CTENECHH C LEIBIM ITOKA3aTEIEM.

BrINonHATH TOXKAECTBEHHBIE MPEOOPA30BAHMS PAIIMOHAIBHBIX BBIPAXKEHUI HAa OCHOBE MPaBUII
NEUCTBUI HaJ MHOTOUYIECHAMHU U alireOpandecKuMu ApOOsIMH.

PacknanpiBaTh KBagpaTHBIN TPEXUIEH HA MHOKUTEIIH.

[TpuMensTh peoOpa3oBaHUs BBIPAXKEHUHN ISl PEIICHUS] Pa3IMYHBIX 3a7ad M3 MaTE€MaTHKH,
CMEXKHBIX MPEAMETOB, U3 PEATbHON IPAKTUKH.

YpaBHEeHUA 1 HEPABEHCTBA

Pemats nuHENHbIE, KBaJAPAaTHBIE YPABHEHUS U PALIMOHAJIBHBIC YPABHEHNUs, CBOJIAIINAECS K HUM,
CHUCTEMBI JBYX YPABHEHUH C JBYMsI IEPEMEHHBIMU.

IIpoBOAMTE MPOCTEHIINE HCCICIOBAHMS YPABHEHWW M CUCTEM YPAaBHEHHHM, B TOM YHCIE C
npUMEHeHHeM TpadUvecKux MpeacTaBleHuid (yCTaHABIMBATh, WMEET JIM YPaBHEHUE WIIH
crcTeMa YPaBHEHUH pEIIeHsI, €CIIH UMEET, TO CKOJIBKO, U TpoYee).

[lepexonuts OT cnoBecHOU (HOPMYIHUPOBKY 3a7a4u K €€ anreOpanyeckoil MOAENIH € MOMOIIbIO
COCTaBJICHUs YPaBHEHHUS WM CUCTEMBl yPaBHEHMI, MHTEPIPETUPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3a/1a4¥ IOJy4YEHHBIN pe3yJIbTarT.

IIpuMeHATP CBOMCTBA YHUCIOBBIX HEPABEHCTB [JII CPABHEHHWs], OLEHKH, pelaTh JIMHEHHBIC
HEpPaBEHCTBA C OJIHOM MEPEMEHHOW M HMX CHUCTEMBI, J1aBaThb IpapUUYECKyl0 HILIIOCTPALUIO
MHOECTBA PEIICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.
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DyHKUNHA

[ToHMMAaTh W HUCMOIB30BaTh (YHKIIMOHAIBHBIC MOHSATHSA M S3bIK (TEPMHHBI, CHMBOJUYCCKHEC
0003HAYCHUs), OMNpEneIsATh 3HaUYeHHE (QYHKIUU 110 3HAYCHHWIO apryMEHTa, OIpPeIeisaTh
cBoicTBa GpyHKIMH 110 €€ rpaduky. CTpouTh rpaduKu 3JIeMEeHTApHBIX (PYHKIUN BUAA!

* 2 3
= — = X = X = x = X . o
y x’ y Y 24 \/_’ y = |, OMUCHIBATh CBOMCTBA YUCIOBOU (PYyHKIIUU

1o e€ rpaduky.

[IpenMeTHBIC PE3yNBTaTHl OCBOCHHS MPOTpaMMbl YYEOHOTO Kypca K KOHITy oOyueHus B 9
KJjacce:

Yucsa 1 BIYMCICHUSA

CpaBHHBATH U YIOPSAOUYUBATH PAITMOHAIIBHBIE U HPPALUOHAIBHBIE YUCIIA.

Brinonusate apudMernueckue IEUCTBUS C PANMOHAIBHBIMM YHCJIAMHU, COYeTash yCTHbIE M
MMACHbMEHHBIE TPUEMBI, BBITIOJIHATH BEIYUCICHUS C UPPALIMOHATIbHBIMU YUCIAMH.

Haxonuts 3HayeHHs CTENEHEN C LENbIMU MOKA3aTEISIMA M KOPHEW, BBIYUCIATH 3HAYCHUS
YUCIJIOBBIX BBIPAKECHUM.

OKpyriaTh AEUCTBUTEIBHBIE YWCIIA, BBIMNOJHATH MPUKUIKY PE3yJIbTaTa BBIUMCICHUN, OLICHKY
YUCIJIOBBIX BBIPAKECHUM.

YpaBHeHHs 1 HEpaBeHCTBA

PemaTp nuHelHbIE U KBaJpaTHbIE YPABHEHMsI, YPAaBHEHUS, CBOJAAIIMECS K HUM, IpOCTEHIIne
IpOOHO-pAIIMOHANILHBIE YPABHEHUS.

Pemate cuctembl ABYX JIMHEHHBIX YpAaBHEHMH C JBYyMS NEPEMEHHBIMH U CHUCTEMBI JIBYX
YPaBHEHMI, B KOTOPBIX OJTHO YPaBHEHHUE HE SIBJISETCS JTMHEHHBIM.

PemaTp TeKCTOBBIE 3a7auM anredOpandyeckuM CrocoOOM C MOMOILIBIO COCTABIICHUS ypaBHEHHS
WIM CUCTEMBI IBYX YPABHEHUH C ABYMsI IEPEMEHHBIMH.

IIpoBOAMTE NMPOCTEHIINE HCCIECIOBAHMS YPABHEHWM M CUCTEM YPAaBHEHMH, B TOM YHCIE C
npUMEHeHHeM TrpadUvecKux MpeacTaBleHuid (yCTaHABIMBATh, WMEET JIM YPaBHEHUE WIIH
cHCTeMa YpaBHEHUI PEIICHHS, €CITH UMEET, TO CKOIIBKO, U IpoYee).

PemaTp nuHEiHbIE HEPABEHCTBA, KBAJPATHBIE HEPABEHCTBA, U300pAKaTh PELICHUE HEPABEHCTB
Ha YUCJIOBOM MPSIMOM, 3alMCBIBATH PEIIEHUE C IOMOIIBIO CHMBOJIOB.

Pemats cucTEMBI JIMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOLINE KBAJIpPAaTHOE
HEpaBEHCTBO, N300pakaTh PEIICHHE CHUCTEMbl HEPABEHCTB HAa YMCIOBOM MPSIMOM, 3alUChIBATh
penieHre ¢ MOMOIIBI0 CUMBOJIOB.

Hcrnonp30BaTh HEPABEHCTBA NPU PELIEHUN PA3JIMYHBIX 3a]1a4.

DyHKUNHA
PacrioznaBaTh GYHKIIMA ~ W3YYCHHBIX BUIOB. [Toka3piBaTh CXEMaTHYCCKH
pacmoio’KeHNe Ha KOOPAUHATHON TUIOCKOCTH rpadukoB GyHKIMH Buga: Y = #x,
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_ = B n el = x3 y= =
y=#x+b, y= L’ J = ax tbx+c, y= x7, y_&’y_lxlBgaBchMocm oT

3Ha4YeHUHN KO3 PUIMEHTOB, ONMKUCHIBATH CBOMCTBA (DYHKITUH.

Ctrpouth U u300pakaTh CXEMaTUUYECKH TpaduKu KBAAPATUUYHBIX (YHKIUN, OMNUCHIBATH
CBOMCTBA KBaIpaTUUHBIX (QYHKIMI 1O UX rpaduKaM.

Pacno3naBath KBajpaTUyHyl (QYHKIUIO MO (QopMysie, NPUBOAUTH MPUMEPHI KBaJIPATUUHBIX
(GyHKIMI U3 peanbHOU KU3HU, (PU3UKH, TEOMETPUHU.

YucsoBble NOC/I€I0BATEIbHOCTH U MPOTrPeCcCUH
Pacno3HaBaTh apu@MeTHUECKyr0 M TE€OMETPUYECKYIO MPOTPECCUU MPU Pa3HBIX CIOco0ax
3a1aHUS.
BrINonHATh BBIUMCICHUS C MCHOJIb30BaHHEM (opMyn N-To wieHa apupMeTHUUYEeCKOd U
r€OMETPUYECKON MPOTPECCHI, CYMMBI IEPBBIX N UJICHOB.

N300paxaTh 4ieHbI NOCIEI0BATEILHOCTH TOYKAMHU Ha KOOPAMHATHOMN MIIOCKOCTH.
Pemate 3amauun, CBA3aHHBIE C YHCIIOBBIMU IOCIIENOBATEIBHOCTSIMH, B TOM YHUCIE 33Ja4d U3
peasibHOM KU3HHU (C HCITOJIb30BAaHUEM KaJIbKYJISITOPa, MIU(POBBIX TEXHOJIOTHH).

TemaTtnueckoe IAHUPOBAHUE COCTABIICHO C YYETOM padodell mporpaMMbl BOCIIUTAHUS
KOTI'ObY CII ¢ YUOII r. Kupc.

Peanu3anus BOCHHMTATEJIBHOIO MOTEHIMAJIA YPOKa nmpeamoJiaraer cjaeayroiuiee:

¢ [100YKJICHHE MIKOJILHUKOB COOJIFOIaTh HA YPOKE OOIICIIPUHSITHIC HOPMbI TIOBEICHUS, TTPABHIIa
oOIIeHus cO cTapmmMu (YYUTEISIMH) M CBEPCTHHKAMH (IIKOJIbHUKAMHM), TMPHHIUIBI YIeOHOM
JMCIAILINHBI ¥ CAaMOOPTaHU3aI[H

® TPUBJICYCHHEC BHUMAHUS IIKOJHbHUKOB K IIEHHOCTHOMY acCIleKTy H3ydaeMbIX Ha YpOKax
SIBJICHUM, OpraHu3anus uX paboThl ¢ MOJydacMOu Ha YPOKE COIHAIbHO 3HAYMMOM
uHpopMaIueil — HHUIMUPOBAHNE €€ 00CYK/ICHUS, BEICKA3bIBAaHHSI YUAIIIUMHUCS CBOST'O MHEHUS I10
ee MOBOJIY, BBIPAOOTKH CBOETO K HEW OTHOIICHHS,

®IICITOJIb30BAHNE BOCIUTATEIBHBIX BO3MOXKHOCTECH COJIEp)KaHUs Y4eOHOTo MpeaMeTa depes
JEMOHCTPAILAIO JIETIM TPHUMEPOB OTBETCTBEHHOTO, T'PAXKIAHCKOTO TIOBEICHUS, MPOSBICHHUS
YEJIOBEKOJIIOOUS U J00POCEPICYHOCTH, Yepe3 MOoA0O0p COOTBETCTBYIOIIUX TEKCTOB JUIS UTCHHUS,
3a51aq JUIsl pEIICHHUs, TPOOJIEMHBIX CUTYAITUH JIJIs1 00OCYKICHUS B KJTacce

76



TEMATHYECKOE INTAHUPOBAHMUE 7 KJIACC

OCHOBHEIC BHUABI JCATCIBHOCTHU 06yqa101111/1x051

HammenoBanue pazaena  |KoaudecTBo OCHOBHOE
(TembI) Kypca 4acos coJlep KaHue
Yuciia 1 BEIYUCIIEHUS. 25
CucTeMaTH3HPOBATh M 000ramarhb 3HAHUA 00
ParnmmonanesHbIe ynciia [MousiTue

PaIMOHAIBHOTO YHUCJIA.
Apudmernueckue
JICHCTBUS C
palMOHAIbHBIMHU
yrciaMu. CpaBHEHHE,
YIIOPSI0YMBAHUE
PaIlMOHAIBHBIX YHUCE.
CrerneHp ¢
HaTypaJbHBIM
nokasareiaeM. PenieHue
OCHOBHBIX 3aJ1a4 Ha
JpoOH, TIPOIICHTHI U3
pearbHON MPAKTUKHU.

[Ipu3zHaku nenMMoCTH,
pPA3JIOKEHUST HA
MHOXXHUTEJIHN
HATYpaJIbHBIX YHUCEI.

OOBIKHOBEHHBIX U JECITUUHBIX IPOOSX.

CpaBHUBATH U YNOPSA0YMBATH APO0H, TPeOOPA30BHIBAS IPU
HEOOXOTUMOCTH JCCATHYHBIE IPOOU B 0OBIKHOBEHHEIE,
OOBIKHOBEHHBIE B JIECSITUYHbBIC, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPOOb.

IIpuMeHATH pa3HO00Opa3HbIe CIIOCO0bI U MPUEMBI
BbIYUCJICHHUS 3HAYCHUM JPOOHBIX BbIPAKECHUIA,
coJiepKalux 0ObIKHOBEHHBIE U JECATHUYHbBIC IPOOU: 3aMEHSTh
IPU HEOOXOIUMOCTH JIECITUUHYIO JpOOb OOBIKHOBEHHON U
OOBIKHOBEHHYIO JIECSITUYHOM, MPUBOJIUTH BEIpAXKEHHUE K PopMme,
HanOoJiee y100OHOM ISl BEBIYUCICHUH, TpeoOpa3oBbIBATh
JPOOHBIE BHIPAKEHUS HA YMHOXKEHHE U JICJICHUE IECATUYHBIX
Jpo0eii K AEHUCTBUSIM C LETbIMU YUCIaMHU.

IIpuBoaUTH UKCJ/I0OBbIE M OYyKBEHHbIE IPUMEPbI CTEIICHU C
HaTypaJbHBIM MOKa3aTesieM, OObSICHSIS 3HAUEHUS OCHOBAHUS
CTEIEHU U MOKa3aTelis CTENeHU, HAaXOIUTh 3HAUYCHHUS

creneHelt Buaa a" (a — mo0oe parMoHaIbHOE YHCI0, N —
HATYpaJbHOE YUCIIO).




PeanbHbie 3aBUCUMOCTH.
[Ipsimast u oOpaTHas
MPONOPIHUOHAUTLHOCTH

IHouuMaTh CMBICH 3amKuCH OOJBIIMX YHUCENI C MOMOUIBIO
JECATUIHBIX JIpoOeit u crenenert yucna 10, npuMeHATH BX
B pEaJbHbIX CUTYaIIHSIX.

IIpuMeHATH NPU3HAKY AETUMOCTH, PA3JIOKEHUS Ha
MHOXHUTEIU HATYpaJIbHBIX YUCET.

Pemarp 3aqa4u Ha 9acTH, IPOICHTHI, IPOIIOPIIMH, Ha
HaXoXKJIeHUe JApoou (MPOIIeHTa) OT BEIMYUHBI U

BEJIMUUHBI 110 €€ IpoOu (TIporeHTy), 1pobu (mporeHTa),
KOTOPBIM COCTABJISET OJIHA BEIMYUHA OT APYTOU.
IMpuBoauTh, pa3éupaTh, ONEHUBATH PA3INYHBIC PEIICHHUS,
3aIACH PEIICHUH TEeKCTOBBIX 3a/1ad.

Pacno3HaBaTh U 00BACHATH, ONUPASICH HA ONIPEAECIICHHUS,
MPSIMO MTPOTOPLUOHANIBHBIE U OOPATHO MPOMOPIIUOHATBHBIE
3aBUCHUMOCTU MEXY BEJIMUMHAMU, MPUBOJAUTH NPUMeEPbI
ATUX 3aBUCUMOCTEN U3 PEaIbHOTO MUPA, U3 IPYTUX YUEOHBIX
MPEIMETOB.

Pemarthb npakTHUKO-OpUEHTUPOBAHHBIE 3a/1a4ud Ha JIpoOH,

MPOLICHTHI, MPSIMYIO U OOPATHYIO MPOMOPIIUOHATBLHOCTH,
MIPONIOPIUH




AnreOpandeckue
BBIpaKEHUS

27

BYKBGHHI)IC BBIpAXKCHUA.

[IepemenHbIE.
JlormycTtuMble 3HaYEHUSA
MMEPEMEHHBIX.

DopMyJIbL.

OBJaaaersb areOpanvecko TEPMUHOJIOTHEN M CUMBOJIMKOM,
NPUMEHATH €€ B MPOIECCe OCBOCHUS YUeOHOTO MaTepuala.
Haxoauthb 3HaueHUs1 OyKBEHHBIX BRIPAXKEHUI NIPU 3aJaHHBIX
3HAYEHUSAX OYKB; BBIMOJIHATH BRIUUCICHUS TTO (OpPMYJIaM.
BoinoansATh IpeoOpa3oBaHus 1IEJ0TO BRIPAKEHUS B
MHOTOYJICH TIPUBEAECHUEM MMOI00HBIX ClIaraeMpiX,
PACKpBITUEM CKOOOK. BBINOJIHATH YMHOKEHUE OJTHOUJICHA




[IpeoOpazoBanme
OYKBEHHBIX
BBIPAKEHUM, PACKPBITHE
CKOOOK U MpHUBEJICHUE
MOJOOHBIX ClIaracMbIX.
CBolicTBa CTENEHU C
HaTypaJbHBIM
MMOoKa3aTeseM.
MHOTrOYJICHBI.
Cnoxenue,
BBIUUTAHUE,
YMHOXEHUE
MHOTOYJICHOB.
Dopmyiisl
COKpAIIEHHOTO
YMHOXKEHUS.
Paznoxenue
MHOTOYJICHOB Ha
MHOXKHUTEIN

Ha MHOTOYIEH U MHOTOYJICHa HA MHOTOWICH, IPUMEHSATH
(dbopmyIibl KBaJgpaTa CyMMBI M KBaJpaTa pa3HOCTH.
OcyuecTBJIATH Pa3ioKEeHNE MHOTOWICHOB HA MHOXHUTEIU
MyTEM BBIHECEHUS 32 CKOOKH OOIIEro MHOKHUTETI,
MpUMeHEeHUsT (HPOPMYIIbl PA3HOCTH KBAAPATOB, POPMYI
COKpAILLIEHHOI'O YMHOXKECHUSL.

IIpumensaTh npeoOpa3oBaHUE MHOTOWICHOB JJISI PEIICHUS

pPa3IMYHBIX 3a7a4 M3 MAaTeMaTHKH, CMEXKHBIX IMPEIMETOB,
W3 peaIbHOU MPAKTHUKH.

3HAKOMUTBHCH ¢ HCTOPHEH PA3BUTHS MATEMATHKH




YpaBHEHUS 1 HEPABEHCTBA
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YpaBHEHHUE, TTPaBUIIA
peoOpa3oBaHus
ypaBHEHHUS,
PAaBHOCHUJIBHOCTD
YPaBHEHUM.
JIuneliHoe ypaBHEHHE

PemiaTp nuHEHOE YpaBHEHUE C OJHOM MMEPEMEHHOM,
NpUMEHss MPaBUJIA IIEPEX0JA OT UCXOAHOIO YPaBHEHUS K
paBHOCWJIBHOMY eMy Oosiee mpoctoro Buaa. [IpoBepsars,
SIBJIIETCSI JTU KOHKPETHOE YUCIIO KOPHEM YPaBHEHMUS.
IHoxOoupars npuMepsl Map YKCEN, SIBIAIOIINXCS PEIICHUEM
JIMHEWHOTO YPABHEHUS C IBYMs IIEPEMEHHBIMU.

C OJTHOM NIEpEMEHHOM,
pEIIEHUE JIMHEUHBIX
ypaBHeHU. Pemenne
3a7a4 C MTOMOIIBIO
YPaBHEHUM.

JIuneliHOe ypaBHEHME C
IBYMS IEPEMEHHBIMU U
ero rpaduk. Cucrema
JBYX JIMHEWHBIX
YPaBHEHHMU C IBYMS
[IEpPEMEHHBIMHU

CTpouthb B KOOPAUHATHOM MJIOCKOCTH rpadUK TUHEUHOTO
ypaBHEHHUS C ABYMS IEPEMEHHBIMU; MOJIb3YSICh TpaduKoM,
NPUBOJAUTH PUMEPBI PEIICHUS YPABHECHUS.

HaxoauTh pelmieHne CHCTEMBI IBYX JIMHEHMHBIX YPABHEHUH C
JIBYMSI TIEPEMEHHBIMHU.

CocTaBJiATh U pemiaTh YPABHCHUE UJIU CUCTEMY
YPAaBHEHUU MO YCIOBUIO 33/1a4H, UHTEPIIPETUPOBATH B
COOTBETCTBHUH C KOHTEKCTOM 33Ja4M MOJTYy4YECHHBIN
pe3yapTar




Koopaunate! u rpaduku.
DOyHKIUU
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KoopauHara Touku Ha
npsMoil. YucnoBbie
MMPOMEKYTKHU.
Paccrostnue mexmay
NBYMSI TOUYKAMU
KOOPJAWHATHOM MPAMOM.
[IpssMoyronbHas cucrema
KOOpPAWHAT Ha
TUI0CKOCTH. [Tprmepsnl
rpadMKOB, 3aIaHHBIX
bopmynamu.

HN300paxaTh Ha KOOPAMHATHON MPSAMOMN TOUYKH,
COOTBETCTBYIOIIUE 3aJJaHHBIM KOOPAUHATAM, JTy4YH, OTPE3KH,

MHTEPBAJIbI; 3aIIUCHIBATh UX HA aJIreOpavdecKOM S3bIKE.
OTMeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKHU 110 3aJaHHBIM
KOOpAUHATaM; CTPOUTH rpad UKy HECTOKHBIX 3aBUCUMOCTEH,
3aIaHHBIX (POopMysIaMHu, B TOM YUCTIE C MOMOIIbIO U(PPOBBIX
naboparopuil. [IpuMeHsATH, H3yYaTh NPEeNMYIECTBA,
HHTEPNPETUPOBATH rpaduuecKkuil cnocod npecTaBieHus u
aHaJau3a pa3HOOOPA3HOM KM3HEHHOW HH(POPMAIIUU.
OcBauBatp noHsTue PyHKIMU, OBIAJEBATh (YHKIIMOHATIHHOM
TEPMHUHOJIOTUEN.

Pacno3naBats nuHElHY0 QyHKIHIO Y = KX + D,

Utenue rpaukoB
pEaTbHBIX 3aBUCUMOCTEM.
[lonsiTe pyHKUIUU.
['paduk pyHKIMH.
CpolicTBa QPyHKIIHIA.
Jlunelinas GpyHKIus.

[locTpoenue rpaduka
JTUHEWHON (DYHKIIUU.
['paduk pynkuun

y =|x|

ONMCHIBATH €€ CBOWCTBA B 3aBUCUMOCTH OT 3HAYCHUU
ko3 durreHToB K u b.

Ctpoutsb rpaduku JIuHEHHON QyHKIMH, QyHKIUU Y = | x|.
Hcnoan3oBath {u(poBbIe pecypehl IS IIOCTPOSHUS
rpapukoB GyHKUIMIA U U3yUEHUS] UX CBOMCTB.

[TprBOANTE MPUMEPHI JIMHEWHBIX 3aBUCUMOCTEN B pEAIbHBIX
npoueccax v sIBICHUAX




[loBTOpEHUE 1 00001IEHHE 6 [ToBTOpEHUE BpiOuparb, NpUMEHATH OLEHUBATH CIOCOOBI CPABHEHHUS
OCHOBHBIX IIOHATUM M ypcen, BBIYUCICHUH, MNpeoOpa3oBaHUM  BhIpaKEHUH,

METONOB  KYPCa 7 oeinepyg ypaBHeHHiL.
Kjacca,  00o0OIeHne . .
- OcCylmiecTBJIATH CAMOKOHTPOJIb BHIOIHAEMBIX JCHCTBUI U

CaMOITPOBEPKY pe3yJibTaTa BHIYMCICHUN, TPe0Opa30BaHUI,
MMOCTPOCHUI.

PemiaTe 3agaum U3 peanbHOU )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUS ISl PEIICHUS 3a7a4 U3 IPYrux
MPEIMETOB.

Pemiatp TekcTOBBIE 3aJauM, CPaBHUBAaTh, BbLIOMpPaTh
Ccnoco0bI PEIICHUS 3aJa4n

OBUIEE KOJIMYECTBO 102
YACOB I10
[TPOI PAMME

IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

KonunuyectBo yacos
[ DJIeKTPOHHBIe N (ppoBbIe 00pa3oBaTeIbHbIE

Tema ypoka
u/n yp Beero KonTtpoabnsie | IlpakTnueckue pecypesI
padoThI padoThI

UucnoBsle BEIPaKECHUS.
1 Apudmernueckne AeUCTBUS C 1 bubmmoreka LIOK https://m.edsoo.ru/7f42a900
JECATUYHBIMH JPOOIMU

https://interneturok.ru/lesson/matematika/6-
klass/umnozhenie-i-delenie-polozhitelnyh-i-
otricatelnyh-chisel/svoystva-deystviy-s-ratsionalnymi-
chislami

UucnoBsle BEIPaKCHUS.

2 Apudmernueckne AeUCTBUS C 1

ACCATUYHBIMU ,Z[pO6$IMI/I



https://m.edsoo.ru/7f42a900
https://interneturok.ru/lesson/matematika/6-klass/umnozhenie-i-delenie-polozhitelnyh-i-otricatelnyh-chisel/svoystva-deystviy-s-ratsionalnymi-chislami
https://interneturok.ru/lesson/matematika/6-klass/umnozhenie-i-delenie-polozhitelnyh-i-otricatelnyh-chisel/svoystva-deystviy-s-ratsionalnymi-chislami
https://interneturok.ru/lesson/matematika/6-klass/umnozhenie-i-delenie-polozhitelnyh-i-otricatelnyh-chisel/svoystva-deystviy-s-ratsionalnymi-chislami
https://interneturok.ru/lesson/matematika/6-klass/umnozhenie-i-delenie-polozhitelnyh-i-otricatelnyh-chisel/svoystva-deystviy-s-ratsionalnymi-chislami

https://skysmart.ru/articles/mathematic/oblast-

3 BhIp@KeHHus ¢ IepeMCHHEIMH dopustimyh-znachenij-funkcii
https://skysmart.ru/articles/mathematic/oblast-
4 BeIpaxeHnus ¢ nepeMeHHbIMU . . .
dopustimyh-znachenij-funkcii
CpaBHeHUE 3HaYEHUM BBIPAKEHUN https://resh.edu.ru/subject/lesson/6889/start/236122/
Bxonnas koHTposbHAs paboTa
https://interneturok.ru/lesson/matematika/6-
7 CBolicTBa ACHUCTBHUM HAJ YHUCIIAMU klass/undefined/privedenie-podobnyh-slagaemyh-
slupko-m-v
bubmuoreka I{OK https://m.edsoo.ru/7f41fafa
8 ToxxnecTBa. ToxxnecTBEHHBIC https://www.yaklass.ru/p/matematika/6-
npeoOpa3oBaHus BBIPaKEHUI klass/preobrazovanie-bukvennykh-vyrazhenii-
14441 /uproshchenie-vyrazhenii-raskrytie-skobok-14442
bubmuoreka I{OK https://m.edsoo.ru/7f41fafa
9 ToxxngecTBa. ToxxnecTBEHHBIC https://www.yaklass.ru/p/matematika/6-
npeoOpa3oBaHus BBIPaKEHUI klass/preobrazovanie-bukvennykh-vyrazhenii-
14441 /uproshchenie-vyrazhenii-raskrytie-skobok-14442
10 ToxnaecrBa. ToxXIeCTBEHHEIE
peoOpa3oBaHus BRIPAKEHUN
KontponsHas padota Nel
11 «Yucnoble 1 OyKBEHHBIE
BBIPAKCHUS»
AHATH3 KOHTPOIBHOH PaGOTH https://resh.edu.ru/subiect/lesson/7272/conspect/2-94966/
12 https://reshator.com/sprav/algebra/7-klass/ravnosilnye-
YPaBHEHHE 1 Cro KOpHH uravneniya-pravila-preobrazovanij/
13 Jlmiteiirioe }:paBHeHHe © oaon bubmuoreka I{OK https://m.edsoo.ru/7f421382
MIEPEMEHHOMN
JTuHelHOE YpARHEHHE ¢ OMHOM https://www.vz-aklass..ru/p/alqe-braﬂ- o
14 klass/matematicheskie-modeli-11008/lineinoe-

MEPEMEHHOMN

uravnenie-s-odnoi-peremennoi-algoritm-resheniia-



https://skysmart.ru/articles/mathematic/oblast-dopustimyh-znachenij-funkcii
https://skysmart.ru/articles/mathematic/oblast-dopustimyh-znachenij-funkcii
https://skysmart.ru/articles/mathematic/oblast-dopustimyh-znachenij-funkcii
https://skysmart.ru/articles/mathematic/oblast-dopustimyh-znachenij-funkcii
https://resh.edu.ru/subject/lesson/6889/start/236122/
https://interneturok.ru/lesson/matematika/6-klass/undefined/privedenie-podobnyh-slagaemyh-slupko-m-v
https://interneturok.ru/lesson/matematika/6-klass/undefined/privedenie-podobnyh-slagaemyh-slupko-m-v
https://interneturok.ru/lesson/matematika/6-klass/undefined/privedenie-podobnyh-slagaemyh-slupko-m-v
https://m.edsoo.ru/7f41fafa
https://www.yaklass.ru/p/matematika/6-klass/preobrazovanie-bukvennykh-vyrazhenii-14441/uproshchenie-vyrazhenii-raskrytie-skobok-14442
https://www.yaklass.ru/p/matematika/6-klass/preobrazovanie-bukvennykh-vyrazhenii-14441/uproshchenie-vyrazhenii-raskrytie-skobok-14442
https://www.yaklass.ru/p/matematika/6-klass/preobrazovanie-bukvennykh-vyrazhenii-14441/uproshchenie-vyrazhenii-raskrytie-skobok-14442
https://m.edsoo.ru/7f41fafa
https://www.yaklass.ru/p/matematika/6-klass/preobrazovanie-bukvennykh-vyrazhenii-14441/uproshchenie-vyrazhenii-raskrytie-skobok-14442
https://www.yaklass.ru/p/matematika/6-klass/preobrazovanie-bukvennykh-vyrazhenii-14441/uproshchenie-vyrazhenii-raskrytie-skobok-14442
https://www.yaklass.ru/p/matematika/6-klass/preobrazovanie-bukvennykh-vyrazhenii-14441/uproshchenie-vyrazhenii-raskrytie-skobok-14442
https://resh.edu.ru/subject/lesson/7272/conspect/294966/
https://reshator.com/sprav/algebra/7-klass/ravnosilnye-uravneniya-pravila-preobrazovanij/
https://reshator.com/sprav/algebra/7-klass/ravnosilnye-uravneniya-pravila-preobrazovanij/
https://m.edsoo.ru/7f421382
https://www.yaklass.ru/p/algebra/7-klass/matematicheskie-modeli-11008/lineinoe-uravnenie-s-odnoi-peremennoi-algoritm-resheniia-9113/re-06b230f6-a2a6-43c0-99c1-23f1abe01318
https://www.yaklass.ru/p/algebra/7-klass/matematicheskie-modeli-11008/lineinoe-uravnenie-s-odnoi-peremennoi-algoritm-resheniia-9113/re-06b230f6-a2a6-43c0-99c1-23f1abe01318
https://www.yaklass.ru/p/algebra/7-klass/matematicheskie-modeli-11008/lineinoe-uravnenie-s-odnoi-peremennoi-algoritm-resheniia-9113/re-06b230f6-a2a6-43c0-99c1-23f1abe01318

9113/re-06b230f6-a2a6-43c0-99c1-23f1abe01318

JIuHeliHOE ypaBHEHUE C OJHON

15 . bubmuoreka IIOK https://m.edsoo.ru/7f4218be
IIEPEMEHHON
16 [Ipaktuyeckas padora. Pemenue bubmmoreka LIOK https://m.edsoo.ru/7f42064e
3a/1a4 C MOMOILBIO YPAaBHEHUN https://resh.edu.ru/subject/lesson/6874/main/237893/
17 Pemrenue 3aaa4 ¢ momMoubo
YpaBHEHUH
18 Pewenne ﬁa;[aq C IIOMOLIBIO
ypaBHEHUN
19 Pemrenune 3aaa4 ¢ momMoIbo
YpaBHEHUH
KonrtponsHas padota Ne2
20 «YpaBHEHUS C OJTHOU
NIEPEMEHHOIN»
21 AHanu3 KOHTPOJIbHOU paboTel UTo
Takoe QyHKIHs?
29 Brruncnenue 3HaueHni QyHKINH
no hopmyne
23 Brruncnenue 3HaueHni QyHKIMH
no hopmyne
24 I'paduk Qynkmmm
25 I'padux GyHKIHIN
26 IIpsiMast mpONOPLIMOHATIBHOCTB U €€
rpaduk
97 [IpsiMast mpONOPLIMOHATIBHOCTB U €€
rpaduk
28 Hpaxmiecias pabora. Jiunetinas bubmuoreka I{OK https://m.edsoo.ru/7f41feec

byHKuus U e€ rpapux



https://www.yaklass.ru/p/algebra/7-klass/matematicheskie-modeli-11008/lineinoe-uravnenie-s-odnoi-peremennoi-algoritm-resheniia-9113/re-06b230f6-a2a6-43c0-99c1-23f1abe01318
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42064e
https://resh.edu.ru/subject/lesson/6874/main/237893/
https://m.edsoo.ru/7f41feec

29

Jluneiinas ¢pyHkuus u e€ rpaduk

bubmuoreka I{OK https://m.edsoo.ru/7f420e6e

30 Jluneitnas pyHkus u e€ rpaduk bubnmoreka [{OK https://m.edsoo.ru/7f420e6e

31 Jluneiinas ¢pyHkuus u e€ rpaduk

32 Korrposeras pabora Ned bubmuoreka I{OK https://m.edsoo.ru/7f41fafa
«DyHKIUU»
AHanu3 KOHTPOJILHOW PabOoTHI

33 Omnpenenenne CTENCHH C bubnmnoreka [{OK https://m.edsoo.ru/7f41fd70
HATypaJIbHBIM MTOKa3aTeIeM
[TpakTuueckas padora.

34 Omnpenenenne CTENCHH C bubnmoreka [{OK https://m.edsoo.ru/7f420e6e
HATypaJIbHBIM MTOKa3aTeIeM

35 YMHOKEHUE U JIeJICHHE CTereHel

36 YMHOXEHUE U JCIICHUE CTCIICHEH bubmuoreka I{OK https://m.edsoo.ru/7f421382

37 BossepieHue B cTetieHs bubmuoreka I{OK https://m.edsoo.ru/7f42154e
MPOU3BEICHUS U CTCTICHH

38 BossepieHue B cTetieHs bubmuoreka I{OK https://m.edsoo.ru/7f4218be
MPOU3BEICHUS U CTCTICHH

39 OnHousIeH U ero CTaHJapTHBIA BU]L bubnmoreka [{OK https://m.edsoo.ru/7f42276e
[TpakTuueckas pabora.

40 YMHOXKEHUE OTHOUICHOB. bubmuoreka I{OK https://m.edsoo.ru/7f422930
Bo3Benenue oqHowIeHA B CTENIEHD

41 Y MHOIKCHILC OfIHOICHOB. bubGmmoreka LIOK https://m.edsoo.ru/7f422af2
Bo3Benenue oqHowIeHa B CTENIEHD

42 OyukIms y=x2 u e€ rpadux. bubmumoreka LIOK https://m.edsoo.ru/7f422cc8

43 Oyukmus y=x3 u e€ rpapuk bubnmoreka [{OK https://m.edsoo.ru/7f422fca

44 Konposeras pabora Ned bubmuoreka I{OK https://m.edsoo.ru/7f423182

«CTereHun U €€ CBOUCTBA.



https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182

OgHOYIEHBD»

AHanu3 KOHTPOJILHOW PaboTHI

bubmuoreka IIOK https://m.edsoo.ru/7f42276e
https://workprogram.edsoo.ru/work-programs/1256365
https://skysmart.ru/articles/mathematic/mnogochlen-

45 MHOrouseH 1 ero CTaHAapTHBIN standartnogo-vida https://www.yaklass.ru/p/algebra/7-
BUI klass/mnogochleny-arifmeticheskie-Odeistviia-s-
mnogochlenami-11002/poniatie-mnogochlena-
privedenie-mnogochlena-k-standartnomu-vidu-9337
bubmuoreka I{OK https://m.edsoo.ru/7f422af2
16 CI10)eHe U BEIYUTAHUAE https://www.yaklass.ru/p/algebra/7-klass/mnogochleny-
MHOT'OWICHOB arifmeticheskie-deistviia-s-mnogochlenami-11002/kak-
skladyvat-i-vychitat-mnogochleny-9338
bubmuoreka I{OK https://m.edsoo.ru/7f422af2
47 CI1o)eHe U BEIYUTAHUAE https://www.yaklass.ru/p/algebra/7-klass/mnogochleny-
MHOT'OWICHOB arifmeticheskie-deistviia-s-mnogochlenami-11002/kak-
skladyvat-i-vychitat-mnogochleny-9338
Y
48 MHOIRCHIE OAHOTICHA Ha Bu6maorexa LIOK https://m.edsoo.ru/7f424fd2
MHOTI'OYJICH
Y
49 MHOIRCHIE OAHOTICHA Ha Bu6maorexa LIOK https://m.eds0o.ru/7£4251d0
MHOTI'OYJICH
Y
50 MHOIRCHIE OAHOTICHA Ha bubmuoreka I{OK https://m.edsoo.ru/7f423312
MHOTI'OYJICH
A
ol AMHUHICTPATHBHA KOHTPOTbHAR bubmuoreka I{OK https://m.edsoo.ru/7f4237fe
paboTa 3a mepBoe MOIyroIue
bubmuoreka I{OK https://m.edsoo.ru/7f423312
B https://www.yaklass.ru/p/algebra/7-klass/razlozhenie-
BIHECEHHUE OOIIEro MHOXKUATESA 3a o "

52 ckoBKI mnogochlenov-na-mnozhiteli-sposoby-razlozheniia-
11005/razlozhenie-na-mnozhiteli-vynesenie-obshchego-
mnozhitelia-za-skobki-9089

53 BriHeceHHe 00I11ero MHOKHUTEIIS 3a bubmuoreka I{OK https://m.edsoo.ru/7f423312
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https://skysmart.ru/articles/mathematic/mnogochlen-standartnogo-vida
https://skysmart.ru/articles/mathematic/mnogochlen-standartnogo-vida
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https://www.yaklass.ru/p/algebra/7-klass/mnogochleny-arifmeticheskie-0deistviia-s-mnogochlenami-11002/poniatie-mnogochlena-privedenie-mnogochlena-k-standartnomu-vidu-9337
https://m.edsoo.ru/7f422af2
https://www.yaklass.ru/p/algebra/7-klass/mnogochleny-arifmeticheskie-deistviia-s-mnogochlenami-11002/kak-skladyvat-i-vychitat-mnogochleny-9338
https://www.yaklass.ru/p/algebra/7-klass/mnogochleny-arifmeticheskie-deistviia-s-mnogochlenami-11002/kak-skladyvat-i-vychitat-mnogochleny-9338
https://www.yaklass.ru/p/algebra/7-klass/mnogochleny-arifmeticheskie-deistviia-s-mnogochlenami-11002/kak-skladyvat-i-vychitat-mnogochleny-9338
https://m.edsoo.ru/7f422af2
https://www.yaklass.ru/p/algebra/7-klass/mnogochleny-arifmeticheskie-deistviia-s-mnogochlenami-11002/kak-skladyvat-i-vychitat-mnogochleny-9338
https://www.yaklass.ru/p/algebra/7-klass/mnogochleny-arifmeticheskie-deistviia-s-mnogochlenami-11002/kak-skladyvat-i-vychitat-mnogochleny-9338
https://www.yaklass.ru/p/algebra/7-klass/mnogochleny-arifmeticheskie-deistviia-s-mnogochlenami-11002/kak-skladyvat-i-vychitat-mnogochleny-9338
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f423312
https://www.yaklass.ru/p/algebra/7-klass/razlozhenie-mnogochlenov-na-mnozhiteli-sposoby-razlozheniia-11005/razlozhenie-na-mnozhiteli-vynesenie-obshchego-mnozhitelia-za-skobki-9089
https://www.yaklass.ru/p/algebra/7-klass/razlozhenie-mnogochlenov-na-mnozhiteli-sposoby-razlozheniia-11005/razlozhenie-na-mnozhiteli-vynesenie-obshchego-mnozhitelia-za-skobki-9089
https://www.yaklass.ru/p/algebra/7-klass/razlozhenie-mnogochlenov-na-mnozhiteli-sposoby-razlozheniia-11005/razlozhenie-na-mnozhiteli-vynesenie-obshchego-mnozhitelia-za-skobki-9089
https://www.yaklass.ru/p/algebra/7-klass/razlozhenie-mnogochlenov-na-mnozhiteli-sposoby-razlozheniia-11005/razlozhenie-na-mnozhiteli-vynesenie-obshchego-mnozhitelia-za-skobki-9089
https://m.edsoo.ru/7f423312

CKOOKH

https://www.yaklass.ru/p/algebra/7-klass/razlozhenie-
mnogochlenov-na-mnozhiteli-sposoby-razlozheniia-
11005/razlozhenie-na-mnozhiteli-vynesenie-obshchego-
mnozhitelia-za-skobki-9089

54

Konrtponsnas padora Ne5 «Cymma

" PAa3HOCTb MHOT'OYJICHOB.
[IpousBeneHne OHOUYIEHA U
MHOI'O4JICHa»

55

AHanu3 KOHTPOJILHOW PabOTHL
VYMHOXEHHE MHOTOYJICHA Ha
MHOTO4JICH

bubnuoreka IIOK https://m.edsoo.ru/7f422fca

56

YMHOXEHNE MHOTOYJIEHA HA
MHOTOYJIEH

57

[TpakTuueckas pabora.
YMHOXKEHHE MHOTOWICHA Ha
MHOTOYJIEH

bubmuoreka I{OK https://m.edsoo.ru/7f420482

58

Pazioxenne MHOroujieHa Ha
MHOXHUTEIHU CIIOCOOOM
IPYIIUPOBKU

bubmuoreka I{OK https://m.edsoo.ru/7f422fca

59

Pazioxenne MHOroujieHa Ha
MHOXHUTEIHU CIIOCOOOM
IPYIIUPOBKU

bubmuoreka I{OK https://m.edsoo.ru/7f42064e

60

Pazioxenne MHOroujIeHa Ha
MHOXHUTEIHU CIIOCOOOM
IPYIIUPOBKU

bubmuoreka I{OK https://m.edsoo.ru/7f420806

61

KonrtponsHas padota Ne6
«[IpounsBeneHre MHOTOUYJICHOB»

bubmuoreka I{OK https://m.edsoo.ru/7f4209a0

62

AHanu3 KOHTPOJILHOW PaboTHI
Bo3Benenue B KBagpaT CyMMBI U

bubmuoreka I{OK https://m.edsoo.ru/7f420e6e



https://www.yaklass.ru/p/algebra/7-klass/razlozhenie-mnogochlenov-na-mnozhiteli-sposoby-razlozheniia-11005/razlozhenie-na-mnozhiteli-vynesenie-obshchego-mnozhitelia-za-skobki-9089
https://www.yaklass.ru/p/algebra/7-klass/razlozhenie-mnogochlenov-na-mnozhiteli-sposoby-razlozheniia-11005/razlozhenie-na-mnozhiteli-vynesenie-obshchego-mnozhitelia-za-skobki-9089
https://www.yaklass.ru/p/algebra/7-klass/razlozhenie-mnogochlenov-na-mnozhiteli-sposoby-razlozheniia-11005/razlozhenie-na-mnozhiteli-vynesenie-obshchego-mnozhitelia-za-skobki-9089
https://www.yaklass.ru/p/algebra/7-klass/razlozhenie-mnogochlenov-na-mnozhiteli-sposoby-razlozheniia-11005/razlozhenie-na-mnozhiteli-vynesenie-obshchego-mnozhitelia-za-skobki-9089
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e

Pa3HOCTHU JIBYX BBIPQXKCHUU

Bo3sBenenue B KBagpaTr CyMMBI U

63 N Bbu6nuoreka LIOK https://m.edsoo.ru/7f427¢32
Pa3HOCTU ABYX BBIPAXKCHUU
Bo3Benenue B kBajpar ¢
64 BEACHHC B KBaspat ythH 1 Bbu6nuoreka LIOK https://m.edsoo.ru/7f427e8a
Pa3HOCTU ABYX BBIPAXKCHUU
Pazioxxenne Ha MHOXKHUTEIU C
65 MOMOIIbI0 (hopMyIT KBaapaTa bubnmoreka [{OK https://m.edsoo.ru/7f42836¢
CYMMBI M KBaJipaTa pa3HOCTH
Pazioxxenne Ha MHOXKHUTEIHU C
66 MOMOIIBI0 (hopMyIT KBaapaTa bubnmoreka [{OK https://m.edsoo.ru/7f424c12
CYMMBI M KBaJipaTa pa3HOCTH
https://www.yaklass.ru/p/algebra/7-klass/razlozhenie-
67 YMHOXKEHUE Pa3HOCTH JBYX mnogochlenov-na-mnozhiteli-sposoby-razlozheniia-
BBIPAKEHUHN HA UX CYMMY 11005/poniatie-razlozheniia-mnogochlenov-na-
mnozhiteli-11533
https://www.yaklass.ru/p/algebra/7-klass/razlozhenie-
68 YMHOXKEHUE Pa3HOCTH JBYX mnogochlenov-na-mnozhiteli-sposoby-razlozheniia-
BBIPAKEHUHN HA UX CYMMY 11005/poniatie-razlozheniia-mnogochlenov-na-
mnozhiteli-11533
YMHOXKEHHE pa3HOC
69 MH an PASHOCTH ABYX Bbu6mmoreka LIOK https://m.edsoo.ru/7f4284de
BBIPQ)KCHUHU HA UX CYMMY
Paznoxenue pa3HOCTH KBaIpaTo
70 FIOMEHIE PAsHOCTH KBaApaTon bubmuoreka I{OK https://m.edsoo.ru/7f42865a
Ha MHOXXHUTCIIU
Paznoxenue pa3HOCTH KBaIpaTo
71 JIOCHIE PASHOCTI KBAAPaTon Bu6motexa L{OK https://m.eds00.ru/7f4287d6
Ha MHOXXHUTCIINU
Paznoxenue pa3HOCTH KBaIpaTo
72 FIOMEHIE PAsHOCTH KBaApaTon bubmuoreka I{OK https://m.edsoo.ru/7f424¢c12
Ha MHOXXHUTCIIU
Paznoxxenre Ha MHOXXHUTEIH C
73 JIOICHEHC Ha MEOMITCINE CyMMA bubmuoreka I{OK https://m.edsoo.ru/7f424c12

U pa3HOCTH KyOOB
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KontponsHas padota Ne7

74 «KBaapaT cyMMBbI U KBagpar
pa3HocTu. PazHoCTh KBaipaToB»
AHanu3 KOHTPOJILHOW PaboTHI

75 [IpeoOpaszoBanue 11€710T0 bubnmoreka [{OK https://m.edsoo.ru/7f41dff2
BBIPAKCHUA B MHOT'OYJICH.
ITpeo®

76 peOLPasOBanHe He0ro bubmuoreka I{OK https://m.edsoo.ru/7f41de76
BBIPAKCHHA B MHOT'OYWICH

Bbu6nuoreka LIOK https://m.edsoo.ru/7f423312

[TpakTudeckas padoTa. https://www.yaklass.ru/p/algebra/7-klass/razlozhenie-

7 [TpumMeHeHHe pa3InYHbIX CIIOCOO0B mnogochlenov-na-mnozhiteli-sposoby-razlozheniia-
JUISL pa3JIOKCHUST Ha MHOKHATEITH 11005/razlozhenie-na-mnozhiteli-vynesenie-obshchego-

mnozhitelia-za-skobki-9089

78 [TpumMeHeHHe pa3InYHbIX CIIOCOO0B
AJI PA3JIOKCHU A Ha MHOKHUTCIIA

79 [TpumMeHeHMe pa3InYHbIX CIIOCOO0B
JJI PA3JIOKCHU A Ha MHOKHUTCIIA
KontponsHas padota Ne8

80 «IIpeobOpazoBaHue METBIX bubnmoreka [{OK https://m.edsoo.ru/7f41el6e
BBIPAKCHUI»
AHanu3 KOHTPOJILHOW PaboTHI

81 JIuneitHoe ypaBHEHUE C IByMs bu6mmoreka LIOK https://m.edsoo.ru/7f41e42a
NEPpCMCHHBIMUA

82 JInHeitHoe ypaBHEHUE C IBYyMs bubnmoreka [{OK https://m.edsoo.ru/7f427c32
[epEMEHHBIMU https://resh.edu.ru/subject/lesson/7276/main/247825/
I'padux €HMHOI0 ypaBHE c

83 PagHIc IMHCHHOTO ypaBHeHHA bub6nmoreka LIOK https://m.edsoo.ru/7f41ed80
ABYMsS IICPEMCHHBIMU

84 I'padux nuHEHHOTO YpaBHEHUS C
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https://m.edsoo.ru/7f427c32
https://resh.edu.ru/subject/lesson/7276/main/247825/
https://m.edsoo.ru/7f41ed80

ABYMs IICPEMCHHBIMU

CucremMbl TUHENHBIX YpaBHEHUH €

85 1
ABYMsS IICPEMCHHBIMU
86 Crioco0 moacTaHOBKH 1 bubmuoreka I{OK https://m.edsoo.ru/7f41ea24
87 Crioco0 moacTaHOBKH 1 bubmuoreka I{OK https://m.edsoo.ru/7f4284de
88 Crioco0 moacTaHOBKH 1 bubmuoreka I{OK https://m.edsoo.ru/7f41ef06
89 Crioco0 cioskeHust 1
90 Crioco0 croskeHust 1 bubmuoreka I{OK https://m.edsoo.ru/7f41f078
91 Crioco0 cioskeHust 1 bubmuoreka I{OK https://m.edsoo.ru/7f41f1fe
P
92 CHICHHE 3/t © ?OMOHIHO 1 Bbu6nuoreka LIOK https://m.edsoo.ru/7f427282
CHCTEM YpaBHEHUU
bubmuoreka I{OK https://m.edsoo.ru/7f4287d6
https://www.yaklass.ru/p/algebra/7-klass/reshenie-
93 Pemenue 3a7a4 ¢ moMoIIbI0 1 sistem-lineinykh-uravnenii-s-dvumia-peremennymi-
CUCTEM yPABHEHUU 10998/reshenie-sistem-lineinykh-uravnenii-metod-
slozheniia-11000/re-bff14912-e902-4fdb-b0Obb-
3ad343066a70
P
94 CHICHHE 3/t © ?OMOHIHO 1 bu6muoreka LIOK https://m.edsoo.ru/7f426d1e
CHCTEM YpaBHEHUU
[Ipaktuyeckas padora. Pemenue
95 3aJ1a4 C TIOMOIIBIO CHCTEM 1
YpaBHEHUU
9% KontponsHas padota Ne9 1
«CucTeMbl TMHEWHBIX yPaBHEHUI»
97 AHanu3 KOHTPOJILHOW PaboTHI 1
14 .P
98 TOF(V)BOG TOBTOP eHHUe crierme 1 Bbu6nunoreka LIOK https://m.edsoo.ru/7f41f50a
JIMHCUHLIX YPABHCHHUU
99 HToroBoe moBTOpEHUE. 1 bubnmoreka [{OK https://m.edsoo.ru/7f429c6c



https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f4287d6
https://www.yaklass.ru/p/algebra/7-klass/reshenie-sistem-lineinykh-uravnenii-s-dvumia-peremennymi-10998/reshenie-sistem-lineinykh-uravnenii-metod-slozheniia-11000/re-bff14912-e902-4fdb-b0bb-3ad343066a70
https://www.yaklass.ru/p/algebra/7-klass/reshenie-sistem-lineinykh-uravnenii-s-dvumia-peremennymi-10998/reshenie-sistem-lineinykh-uravnenii-metod-slozheniia-11000/re-bff14912-e902-4fdb-b0bb-3ad343066a70
https://www.yaklass.ru/p/algebra/7-klass/reshenie-sistem-lineinykh-uravnenii-s-dvumia-peremennymi-10998/reshenie-sistem-lineinykh-uravnenii-metod-slozheniia-11000/re-bff14912-e902-4fdb-b0bb-3ad343066a70
https://www.yaklass.ru/p/algebra/7-klass/reshenie-sistem-lineinykh-uravnenii-s-dvumia-peremennymi-10998/reshenie-sistem-lineinykh-uravnenii-metod-slozheniia-11000/re-bff14912-e902-4fdb-b0bb-3ad343066a70
https://www.yaklass.ru/p/algebra/7-klass/reshenie-sistem-lineinykh-uravnenii-s-dvumia-peremennymi-10998/reshenie-sistem-lineinykh-uravnenii-metod-slozheniia-11000/re-bff14912-e902-4fdb-b0bb-3ad343066a70
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c

[IpeoOpa3oBanue 1eI0r0
BBIPAKCHHUA B MHOT'OYWICH

Hrorosoe noropeHue.

100 [IpumeHeHne pa3ITUYHbBIX CIOCOO0B 1 bubnmnoreka [{OK https://m.edsoo.ru/7f429f32
JUTSL PA3JIOKEHHSI HA MHOXKHUTEIIN
101 [IpomexxyTouHasi aTTecTaus bubnmoreka [{OK https://m.edsoo.ru/7f42a0e0
102 AHnanmu3 paboTsl bubnmoreka [{OK https://m.edsoo.ru/7f42a27a
OBIIEE KOJIMYECTBO YACOB I10 102 10
I[MTPOI'PAMME
8 KJIACC
HOBHBIC BUJIbI E€ATEIBHOCTHA q UXCsA
HaumenoBanue pazaena KommuecTBO OcHOBHOE OCHOBHEIC BHIIBI AEATENBHOCTH 00Y4aOIIXC
(TembI) Kypca 4acoB coJiep)KaHHe



https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a

Ywucna v BEIYUCIICHUS.
KBanparusie kopHU

15

KBanpaTHbIil KOpEHD U3
yucia. [lonsitue 006
UppaIMOHAIEHOM
yucne. JlecsTuanbie
MPUOIKEHUS
MppaIioOHaIbHBIX
quce.
JleficTBUTEIbHBIC YHCIIA.
CpaBHEHHE
NEeUCTBUTEIBHBIX YHCET.
VpaBHEHUE BUAA X

— d.

CBolicTBa
apu(pMETHIECKUX
KBaJIPATHBIX KOPHEM.
[IpeobOpazoBanue
YHCIIOBBIX BBIPAKECHUH,
coaepKalux
KBaJIpaTHbIE KOPHU

DopMyJIMPOBaAThH ONpeie/ieHHe KBaIPaTHOTO KOPHS U3
qucia, apupMEeTHIECKOTro KBaApaTrHOro KopHs. [IlpumMeHaTs
ONEPALUIO W3BJICUCHUS KBAIPATHOTO KOPHSL M3 YHUCIIA,
UCMOJIB3YH TIPU HEOOXOAUMOCTH KAJIbKYJIATOP.

OueHuBaTh KBAaIpaTHbIE KOPHHU LIEJIBIMU YHCIIAMU U
JECATUYHBIMU JIPOOSIMHU.

CpaBHMBATH M YIIOPAA0YMBATH PALMOHAIBHBIE U
MPPALHOHAIBHBIE YUCIIA, 3aIIUCAHHBIE C TIOMOIIBIO KBAJIPATHBIX
KOpPHEM.

HcciieoBaTh ypaBHEHHE X° = @, HAXOAUTh TOYHBIE M
npubIMKEHHBIC KOpHU TIpH @ > 0.

HcciieqoBaTh CBOiCTBA KBaIPATHBIX KOPHEH, TPOBOISA
YHCIIOBBIE DKCIICPUMEHTHI C HCIIOIB30BAHUEM KaIbKYJISTOpA
(komMmBIOTEPA).

Jloka3pIBaTh CBOMCTBA apu(PMETUUECKUX KBAIPATHBIX
KOpHEW; MPUMEHSITh UX JUIsl TPeoOpa30BaHUs BIPAKECHHUIA.
BoInosHATH npeo0pa3zoBaHmsl BHIPAXKEHUM, COJEPHKAITUX
KBaJ[paTHbIe KOPHU. BbIpaxkaTh NepeMEHHbIE U3
r€OMETPUUECKUX U (pu3ndeckux Gopmyi. BeraucasaTe
3HAYEHUS BHIPAKECHUHN, COACPIKAIINUX KBAJPaTHBIE KOPHH,
WCIIO0Ib3Ys MPU HEOOXOIUMOCTH KaJIbKYJIATOP.




Hcnoab3oBarTh B X0AcC pCIICHMA 3a4a4 3JICMCHTAPHEIC
[MPpCaACTAaBJICHUSA, CBA3AHHBIC C HpI/I6J'H/DKéHHI)IMI/I 3HAa4YCHUAMMU
BCINYHH.

3HAKOMUTBHCH C HCTOPHEH PA3BUTHS MATEMATHKH

Uncna ©W  BBIYUCIICHUA.

CreneHs ¢ 1eIbEIM

CreneHp ¢ 1eIbIM
MOoKa3aTeseM.
CranmapTHas 3aIlKcCh

(I)OpMy.JII/IpOBaTI) onmpeacjacHue CITCIiICHU C LCJIbIM

IIOKAa3aTCICM.

nokazaTeyieM IpeacTaBasATh 3aNHCh OOJBIINX M MAJIbIX YUCEN B
Hca. craHaapTHoM Buje. CpaBHMBATH YNC/Ia U BEJIMYMHBI,
Pa3mepnl 00BbEKTOB
p 3anycaHHbIe ¢ UCTIOIb30BaHueM crerenu 10.
OKPY’KAIOIIETO MHPa -
(OT SIeMEHTAHBIX CI0JIL30BAThH 3aNKCh YKCEN B CTAHAAPTHOM BHAE JUIS
YACTHI[ 1O BBIPAKEHHS PA3MEPOB 0OBEKTOB, JUTUTEIEHOCTH
KOCMHUYECKHUX IPOIIECCOB B OKPYKAIOIIEM MHUPE.
00BEKTOB), DopMyJIMPOBATH, 3aANIMCHLIBATH B CHMBOJIMYECKOii popme
TUTUTEBHOCTD .
1 MIJIIOCTPUPOBATH NPHMEPAMH CBOMCTBA CTEIEHH C
IPOLIECCOB B
[EJIBIM TIOKa3aTelNeM.
OKPY’KAIOIIEM MHPE. ;
CRONCTBA CTCICHI C IpuMeHATHL CBOMCTBA CTEIIEHH IS TPe0Opa30BaHus
[eIRIM TOKA3aTENEM BBIDAKCHHUH, CONCPXKAIMX CTENICHH C EITBIM TOKA3ATEIEM.
BbINOJIHATH JeHCTBUA C YHCIaMU, 3aITUCAHHBIMU B
cTangapTHOM BuJe (YMHOXKEHHE, IEIECHNE, BO3BEICHUE B
CTEIICHB)
AnreOpandeckue Pacno3HaBaTh KBaApaTHBIN TPEXUJICH, YCTAHABIMBATh

BbIpakeHUsA. KBaapaTHbIi

TPEXUICH

KBanpaTHblil TpEXUIICH.

Paszinoxenue
KBaPaTHOTO

BO3MOZKHOCTDB €I'0 Pa3jI0KCHUA HAa MHOXKXUTCIIN.

PackiiaabiBaTh HA MHOXKHUTEJIHA KBaI[paTHBIfl TpéX‘IJIeH C
HCOTPHULATCIbHBIM JUCKPUMHWHAHTOM




TpEXWIeHa Ha
MHOKHUTEIHN

AnreOpandeckue
BBIPAKEHUS.

Anrebpandeckas 1poob

15

Anrebpandeckas Apo0b.

JlormyctuMble 3HaYEHUSA
MEePEMEHHBIX,
BXOJSIINX B
anreOpanyeckue
BbIpaykeHUs1. OCHOBHOE
CBOICTBO

anreOpanyeckou Ipoou.

Coxkpariienue a1pooei.
CnoxxeHue, BEIYUTAHUE,
YMHOKCHHE U JICTICHUE
anreOpanvyecKux
npo0eii.
[IpeoOpazoBanme
BBIPAKECHUH,
coaepKaIux
anreOpanyeckue apoou

3anucbiBaTh airedpandeckue Beipaxkenus. Haxoaurp
00J1aCTh OMpeeIeHUs] PAllMOHATILHOTO BBIPAKECHUSI.
BbINOJHATH YKCIIOBBIC MMOJICTAHOBKU U BBIMUCJISATH 3HAUCHHE
npoOu, B TOM YHKCIIE C TOMOIIBIO KaIbKYJISTOPA.
®opMyJUPOBATH OCHOBHOE CBOKMCTBO alireOpandeckon apodu
U MPUMEHSTH €ro JiJIsl mpeodpa3zoBanus Apooeil. BbInoJaHATH
AelcTBHS ¢ anredpandyeckumu apoosiMu. [IpumeHsTh
peoOpa3oBaHus BRIPAXKEHUH 1 pellieHus 3aj1a4. Beipaxkath
nepeMeHHbIe U3 HopMyJT (PU3HUECKUX, TEOMETPUICCKHX,
OIKCHIBAIOIINX OBITOBBIC CUTYAIUN)




YpaBHEHUS U HEPABEHCTBA.
KBagpaTHble ypaBHEHUS

15

KBanpatHoe ypaBHEHHE.
Henonnoe kBagpaTtHoe
ypaBHeHue. Dopmyiia
KOpHEW KBaJApaTHOIO
ypaBHeHUs. Teopema
Buera.

Pemenve ypaBHeHM,
CBOJAIIUXCS K
KBaJI[PATHBIM.
[Ipocrenmme
TpoOHOpAITMOHATILHBIC
YpPaBHEHUS.

Pemenne TEKCTOBBIX
3a7a4 C MOMOIIBIO

KBaJIPaTHBIX
YpaBHEHUI

Pacno3HaBaTh KBaJipaTHbIEC YPaBHEHHUS.
3anucbiBaTh (POPMYJLY KOpHEN KBAJIPAaTHOTO YPABHEHUS,

peliaTh KBaJPaTHbIEe YPABHEHUS — TMOJIHBIE U HETIOJHEIE.
IIpoBoaMTH MpOCTEHIIINE UCCIACAOBAHUSA KBAIPATHBIX
YPaBHEHUM.

PemiaTh ypaBHeHUs, CBOIAIIMECS K KBAIPATHBIM, C
MMOMOIIBIO MMPe00pa30BaHUM U 3aMEHOM TTepEeMEHHOM.
Ha0aro1aTh ¥ aHAJTM3UPOBATH CBA3b MEXY KOPHIMU U
Kod(ppulIMeHTaMu KBaJIpaTHOTO YPaBHEHHUS.
®opmyaupoBath Teopemy Buera, a Takxe oOpaTHYIO
TEOpEMY, IPUMEHSTh 3TU TEOPEMBI ISl PELIEHUS 3a/1a4.
Pemath TekcTOBBIE 321a4H AITreOpanyecKuM CIIOoCcCoOOOM:
MEePEXOJIUTh OT CIOBECHOM (DOPMYITUPOBKH YCIOBHUA 3a7a4u K
anreOpanyecKko MoJIeNiu MyTEM COCTaBIICHUS YPaBHEHUS;
pelIaTh COCTABIICHHOE YPAaBHEHUE; UHTEPIIPETUPOBATH
pe3yapTar.

3HAKOMHUTBHCS ¢ UCTOPHUEH pa3BUTHS alreOpbl




YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHUN

13

JIuneliHOe ypaBHEHHE C
IBYMs [IEPEMEHHBIMU,
ero rpaduk, IpuMepsbI
pelIeHnsl YpaBHEHUN B
L[EIBIX YUCTIAX.
Pemenue cucreM aByx
JIMHEWHBIX YPaBHEHAN

PacnosHaBaTh JIMHEHHBIC YPABHEHUS C IBYyMs [IEPEMEHHBIMU.
Ctpoutb rpaguku JIMHEHHBIX YPaBHEHUI, B TOM YHUCIIE
HCIO0/b3ys LM pPOBbIE pecypcehl.

Pasimyarh napaienbHble U MEPECEKAOMNECs MPSAMBIE 10
VX YPaBHEHUSM.

Pemiath cucTeMsl IByX JMHENHBIX YPABHEHUM C IBYMS
[IEPEMEHHBIMU OJICTAHOBKOW U CII0KEHUEM.

C ABYMs IIEPEMEHHBIMU.
[Ipumepsl pemenus
CHUCTEM HEJIMHEHWHBIX
YPaBHEHHMU C IBYMS
[IEPEMEHHBIMU.
['paduueckas
WHTEPITPETALINS
YPaBHEHHUS C ABYyMS
MIEPEMEHHBIMHA U CUCTEM
JIMHEWHBIX YPaBHEHUH C
JBYMSI IEPEMEHHBIMHU.
Pemenune TeKCTOBBIX
3a1a4 ¢ MOMOIIBIO
CUCTEM ypaBHEHUU

Pemath npocTeiiliie CUCTEMBI, B KOTOPBIX OJHO U3
YpaBHEHUH HE SIBISETCS JTMHCHHBIM.

I[IpuBoauTh rpaguyecKy0 HHTEPIPETAUNIO PEIICHUS
YpaBHEHHUS C ABYMs IEPEMEHHBIMU U CUCTEM YPaBHEHUN C
IBYMS TIEPEMEHHBIMH.

Pemiath TeKCTOBBIE 3a1a49H aJ'IFe6paI/I‘-ICCKI/IM CII0COO0OM




YpaBHEHUS U HEPABEHCTBA.
Hepasenctsa

12

HurcnoBbie HEPABEHCTBA
1 UX CBOMCTBA.

HepaBeHcTBO ¢ 0/1HOM
rnepeMeHHOU. JIMHeHbIe
HEpaBEHCTBA C OJIHOMN
MePEMEHHOU U X
pemenue. CuctemMbl
JINHEVHBIX HEPABEHCTB

(I)OpMy.JII/IpOBaTb CBOMCTBA YHCJIOBBIX HCPAaBCHCTB,

WJUTIOCTPUPOBATh UX HAa KOOPAWHATHOM MPSIMOM, TOKA3bIBATH
anreOpanvdecKu.

IIpuMeHATH CBOIiCTBA HEPABEHCTB B XOJI€ PEIICHUS 3a]1a4.
PemiaTp nuHEliHBIE HEPABEHCTBA C OAHOM MEPEMEHHOM,
1300pakaTh peIeHre HePaBEHCTBA HA YUCIOBOM MIPSMOM.

Pemath cucTeMbl TMHEWMHBIX HEPABEHCTB, M300paxaTh
peLIEHUE CUCTEMbI HEPABEHCTB HA YMCIIOBOU MPSAMOU

C OHOM MEPEMEHHOU U
WX PELICHHUE.
N300paxeHue penieHus
JINHEMHOTO HEPABEHCTBA
1 UX CUCTEM Ha
YUCIIOBOW MPSIMOU




DOyHKINH.
OCHOBHBIE TIOHITHUSI

[lonsiTe pyHKIUM.
O6nacTp onpeeeHus
Y MHO>KECTBO 3HAYCHUI
¢yukimu. CnocoObl
3alaHus PYHKIIHI.
['paduk pyHKIMH.
CaoiicTBa (pyHKIIUU, UX
oTOOpakeHHe

Ha rpaduke

Hcnoab30BaTh GYHKIIMOHAIBHYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY.

BoruucasaTh 3HaYeHusi QyHKIUN, 3aJaHHBIX (HOpMYyJIaMU
(mpr  HEOOXOJAMMOCTH  HUCHOJB30BaTh  KaJIBKYJISTOD);
COCTABJIATH TA0JIMUBI 3HAYEHUH DYHKIINH.

Ctpoutrp mno ToukaM rpaduku QGyHKIHIM.
OnuceiBaTh cBOICTBAa (PYHKIIMU Ha OCHOBE €€
rpauyecKoro npeacTaBICHUs.

Hcnoab30BaTh GYHKIIMOHAIBHYIO TEPMHUHOJIOTHIO U
CUMBOJIMKY.

UccaenoBarh npumepsl rpadMKOB, OTPAKAIOUIUX pEeaIbHBIC
rpoiiecchl U siBlieHus. [IpuBoAuTH MpUMepBI TPOILIECCOB U
SBJICHUM C 3aJIJaHHBIMHA CBOVMCTBAMMU.

Hcnob30BaTh KOMIBIOTEPHbIE POTrPaAMMBbI

TSl TOCTPOEHUsI TpaPUKOB PYHKIMM U U3yUEHUS KX CBOMCTB

DOyHKINH.
UucnoBbie PyHKIIUU

Urenne n nocTpoeHue
rpauKoB GyHKIIUH.
[Tpumeps! rpadukos

Haxoauth ¢ momombio rpapuka QyHKIIMN 3HAUCHHE OJTHON
13 paccMaTPUBAEMbIX BEJIMYMH 10 3HAUYCHUIO Jpyroi. B
HECIIOKHBIX CIydYasiX BhIPaxKaTh (POPMYJI0i 3aBUCUMOCTH




(GyHKIMI, OTpaXkaronmx
peagbHbIE TPOIIECCHI.
DyHKINH,
OMUCHIBAIOIINE MPSIMYIO
1 00paTHYIO
MPOMOPIIUOHATIEHBIE
3aBUCUMOCTH, UX
rpauKkH.

I'paduk dynkuum Yy
= X2,

OyHKIMU Y =

X2,y = X5,

y=Vx ¥ =|x|;
rpaduyeckoe penieHme

YPAaBHEHUW U CUCTEM
YpPaBHEHUI

MEXK1y BEJIUUYNHAMMU.
OnuchIBaTh XapakTep U3MEHECHUS OJTHOM BEJIUYUHBI B

3dBUCHUMOCTHU OT U3BMCHCHUA I[perfI.

Pacno3naBaTh Bubl n3ydaeMbix QyHkiuil. [loka3biBaTh
CXeMATHYECKHM TOJIOKEHUE HA KOOPIMHATHOMN TUIOCKOCTH
rpadukoB GyHKIMIA BUAA: Y 2y=x,y=vJx,y= | x|
HcnoJsb3oBarTh (GyHKUMOHANBHO-TPadHUECKHE
NpPeACTABJICHUS I PEIICHUS U UCCIIECIOBAaHNS YPABHEHUN U
CHUCTEM YPaBHEHUM.

I[IpumensaTs nudpoBbie pecypesbl sl TOCTPOSHUS TpaPUKOB

byHKIMH

[loBTOpeHue u 06001IeHNE

[loBTOpEHNE OCHOBHBIX
HOHSITUHM U METOJIOB
KypcoB 7 1 8 KJ1accoB,
000011IeHIEe 3HAHMI

Bp10upaTth, IpUMEHATH, OLEHUBATH CIIOCO0bI CPABHEHHUS
quCesl, BEIYUCICHUH, MpeoOpa3oBaHui BhIpaKEHUMN, PEIICHUS
YPaBHEHUM.

OcymecTBJIATh CAMOKOHTPOJIb BBITIOJHSAEMBIX ICUCTBUHN U
CaMOIIPOBEPKY pe3yJibTaTa BHIYUCICHUN, MPeo0Opa30BaHUI,
MOCTPOCHUI.

Pemats 3agauun u3 peaHbHOﬁ KMU3HHU, IPUMCHATD




MAaTEMAaTHYECKUE 3HAHUA ISl PEIIEHUS 3a/1a4 U3 JPYTHUX
MPEIMETOB.

Pemats TeKCTOBBIE 32/1a4M, CDABHUBATh, BLIOMPATH CIIOCOOBI
peIIeHUs 3a7aun

OBUIEE KOJIMYECTBO 102

YACOB 1O
[TPOTPAMME
Ka.lleHIlapHO-TeMaTl/l‘leCKoe IJIAHUPOBAaHHE YPOKOB B 8-x KJ1accax
Ne Ne Tema pa3pgesia, ypoka Buj nesiTeJIbHOCTH YUYeHHKA (Ha YPOBHE YU4eOHBIX el CTBHIA)

n/n | myHKTa

IMoBTOpeHue MmaTepuasa 7 kiacca(2 yaca)

1 | mupakr | IloBTOpeHue 3a Kypc 7 Kiacca 1o BBIMOTHSTE pa3nokeHue MHOTOWICHOB Ha MHOXKUTEIH, TIPUMEHSISI pa3JInYHbIC CIIOCOOBI;
uKa Teme: «PaznoxeHne MHOTOWICHA aHAJIM3UPOBATh MHOTOYWICH M PACIIO3HABATH BO3MOYKHOCTH IPUMEHEHHS TOTO MJIH MHOTO
Nel(1), Ha MHOXKHTEIIU» npuéMa pazIoKeHHs ero Ha MHOKUTENH. [IpUMeHsTh pa3iindHbie (POPMBI CAMOKOHTPOJIS TIPH
2(1), BBITNIOJTHEHUH ITPe0Opa3oBaHuit
3(1, 2)
2 | gMpakr [ToBTOpeHue 3a Kypc 7 Kiacca BBIMOTHSTE pa3nokeHue MHOTOWICHOB Ha MHOXKUTEIH, TIPUMEHSISI pa3JIMYHbIC CIIOCOOBI;
uka Ned, «Pa3znoxxeHne MHOrousIieHa Ha aHAJIM3UPOBATh MHOTOYWICH M PACIIO3HABATH BO3MOYKHOCTH IPUMEHEHHS TOTO MJIH MHOTO
5(1), MHOXHTEITN» npuéMa pazIoKeHHs ero Ha MHOKUTENH. [IpuMeHsTh pa3iinyHbie (POPMBI CAMOKOHTPOJIS TIPH
7(1) BBITNIOJIHEHUH ITPe0Opa3oBaHuit
I'naBa 1. Anre6panyeckue npoou (20 yacos)
3 n.1.1 | Yro Takoe anreGpandeckas 1poOb? Konctpyuposath anredpanueckue BeipakeHus. HaxonuTs 061acTh onpeneneHus

anrerqueCKoﬁ ,Z[pO6I/I; BBIITOJIHATH YU CJIOBBIC ITIOACTAHOBKHU U BbIYHCIIATH 3HAUYCHUC ,Z[pO6I/I, B
TOM YHCJIC C TOMOIIBIO KAJIBKYJIATOPA

4 n.1.2 OcHOBHOE CBOMCTBO Ipodu ®opmMynHpoBaTH OCHOBHOE CBOMCTBO alredpanyeckoil ApoOH U MPUMEHSTH €ro s
npeoOpa3oBaHus Ipooeit
S) n.1.2 Coxparenue 1pobeit ®opmMynHpoBaTH OCHOBHOE CBOMCTBO alredpanyeckoil ApoOH U MPUMEHSTH €ro s

npeoOpa3oBaHus Ipooeit




6 n.1.2 OCHOBHOE CBOMCTBO JIpOOH. ®opmMynHupoBaTh OCHOBHOE CBOMCTBO alredpanyeckoil ApoOH U MPUMEHSATH €ro s
CamocrosrenbHas paboTa 1o TeMe: npeoOpa3oBaHus Apodeit
«Coxkpamierue apooeii»
7 n.1.3 CrnosxeHue 1 BBIYUTAHHE BhIMonHATE co)keHue, BEIYUTaHuE anredpandeckux apodeit. [IpumensaTs npeodpazoBanue
anreOpandeckux Jipoodei BBIPAKEHUI
8 n.1.3 Pemenue 3agau no teme: BhINonHATE cojkeHue, BEIYUTaHuE anredpandeckux apodeit. [IpumensaTs npeodpazoBanue
«CroxeHHe U BhIYUTaHUE BBIPAKECHUH
anreOpandecKkux Ipooeii»
9 n.1.3 VYnporieHue BbIpaKeHUM. BhIMonHATE cojkeHue, BEIYUTaHuE anredpandeckux apodeit. [IpumensaTs npeodpazoBanue
CamocrosrenbHas paboTa 1o Teme: BBIPAKCHUH
«Cl10K€HHE U BBIYMTAHUE
anreOpandecKkux Ipooei»
10 n.1.4 YMHOXEHHUE U IeTICHUE BhIMonHATE yMHOXKEHHE U IeTIeHHe anredpandeckux apodeit. [Ipumensats npeodpazoBaHue
anreOpandeckux J1podei BBIPAKEHUI
11 n.1.4 VYIpolueHue BbIpaXeHUN. BhIMonHATE yMHOXKEHHE U JIeTIeHHe anredpandeckux apodeit. [Ipumensats npeodpazoBaHue
CamocrosrenbHas paboTta 1o BBIPAKECHUH
TeMe: «YMHOKEHHUE U JCIICHUE
aNre0panvyecKux JIpoodei»
12 n.1.5 [IpeoOpa3oBanue BhIpasKeHHIH, Brimonnate aeiictBus anredpandeckux apoodeit. [IpuMensaTs npeoOdpazoBaHye BEIpaXKEHUH 1715
coZiep Kalux anreOpandeckue peuieHus 3a1a4. BeipaxaTts nepeMeHHbie 13 Gopmyt (PU3MIECKUX, TE€OMETPHYECKHUX,
apoOu OIUCHIBAIOIIUX OBITOBBIC cUTyanun). [IpOBOMTE MCCIIEIOBaHNS, BBISBIISITh 3aKOHOMEPHOCTH
13 n.1.5 [IpeoOpa3oBanue BhIpasKeHHIH, Brimonnate aeiictBus anredpanueckux apoodeit. [IpuMensaTs npeoOpazoBaHye BRIPaKEHUH IS
coZiep Kalux anreOpandeckue peuieHus 3a1a4. Beipaxkats nepeMenHbie u3 Gopmyit (pU3HIECKUX, TeOMETPHYECKHUX,
apo0u OIUCHIBAIOIIMX ObITOBBIC cUTyanuH). [IpOBOAMTE MCCIICIOBaHNS, BBISIBIISITh 3aKOHOMEPHOCTH
14 n.1.5 VYIpolueHue BbIpaXeHUN. Brimonnate aeiictBus anredpanyueckux apodeit. [IpuMensaTs npeoOpazoBaHye BRIPaKEHUH IS
CamocrosrenbHas pabora 1o peuieHus 3a1a4. Breipaxkatsh nepeMeHHbIe u3 Gopmyit (pU3HIECKUX, TE€OMETPHUYECKHUX,
teme: «[IpeoOpa3oBanue OIUCHIBAIOIIUX OBITOBBIC CUTyanuH). [[pOBOAMTE MCCIIEIOBaHNS, BBISBIISATH 3aKOHOMEPHOCTH
anreOpanvyecKux BBIPAKECHHUI»
15 | m 1.1- KonTtpouabsHnas padora Nel nmo KoncrpyupoBats anredpanueckue BeipaxkeHus. HaxonuTs 061acTe onpeneneHus
15 TeMe: «AJiredpamveckue Ipodu» | aaredpanyueckoil ApoOH; BHIMOIHATH YUCIOBbIE MOACTAHOBKH U BBIYHCIIATH 3HAYCHUE IPOOH, B

TOM YHCJIE C TOMOIIBIO KaJIbKYJIATOPA. BRIMOMHATS NeiicTBUA anreOpandeckux Ipooei.
[TpumeHsTH Ipeodpa3zoBaHne BRIPAXKEHUM I peleHns 3a1a4. BeipakaTh nepeMeHHbIe U3
dopmyn (puzndecknx, reOMETPHUYECKHX, OMUCHIBAONINX OBITOBBIC CUTyanuH). [IpoBoaUTH
UCCIIEOBAHYS, BBISBISATH 3aKOHOMEPHOCTH.




16 n.1.6 Omnpenenenue CTENEHH ¢ LENIbIM ®opMynHupoBaTh OIpeeSICHHE CTETIEHH C LENIBIM MToKa3aTeaeM
nokaszaresem
17 n.1.6 CreneHs ¢ 11eJbIM [T0Ka3aTENEM @opMyIUPOBATH ONPEACIICHUE CTEIIEHHU C LIEIbIM IT0KA3aTENEM
18 n.1.7 CBolicTBa CTENEHEN C LIENIBIM ®opMynHUpoBaTh, 3aMKUCHIBATH B CHMBOJIMYECKOH (popMe M HIUTIOCTPUPOBATH IPUMEPAMHU
nokasaresuem CBOWCTBA CTEIICHH C IIEJIBIM T0Ka3aTeIeM; IPUMEHATh CBOMCTBA CTEIIEHH Ul TpeoOpa3oBaHus
BBIpa)KCHUH M BbIUMCIEHUH. VIcroap30BaTh 3a1MCh YHCET B CTAaHIAPTHOM BUAE VIS
BBIPAXXECHUS Pa3MEpPOB 00BEKTOB, [UTUTEIBHOCTH IPOLIECCOB B OKPYKAIOIIIEM MUpE.
CpaBHMBATh YMCIa U BEMYMHBI, 3alTUCAHHBIE C UCIIOJIb30BaHNeM cTerneHu 10. BeimomHsaTe
BBIUMCIICHUS C PeaJbHBIMH JaHHBIMH. BBIMONHATH MPUKHUIKY U OILICHKY Pe3yJIbTaTOB
BBIUHCIICHUI
19 n.1.7 CBolicTBa CTENEHEN C LIENIBIM ®opMynHupoBaTh, 3aMUCHIBATH B CHMBOJIMYECKOH (popMe M HIUTIOCTPUPOBATH IIPUMEPAMHU
nokasareneM. CaMOCTOsITENIbHAS | CBOMCTBA CTETIEHU C IIEJIBIM MTOKa3aTeNIeM; IPUMEHTh CBOMCTBA CTETIEHH JUIsl TPeoOpa3oBaHus
pabora mo Teme: «CBolicTBa BBIPAKEHUH U BBIYMCIIEHUN. ICrIoNb30BaTh 3aMMCh YMCE B CTAHAAPTHOM BUJE IS
CTETICHEH € IeNTbIM TIOKa3aTeIeM» BBIPAXKECHUS Pa3MEpPOB 00BEKTOB, JUTUTEIBHOCTH IPOLIECCOB B OKPYKAIOIIIEM MUpE.
CpaBHMBATh YMCIa U BEIMYMHBI, 3alIUCAHHBIE C UCIIOJIb30BaHNeM cTerneHu 10. BeimomHsaTe
BBIUMCIICHUS C PEaJIbHBIMHU JAaHHBIMH. BBIMONHATH MPUKHUIKY U OILICHKY Pe3yJIbTaTOB
BBIYHCIICHUI
20 n.1.8 Pemenue ypaBHeHMi Pemates ypaBHeHuUs ¢ 1poOHBIMH KO3 ULIMEHTaMH, pelIaTh TEKCTOBBIC 331a4UH
are0panyeckuM METOJIOM
21 n.1.8 Pemenue 3anau Pemates ypaBHeHuUs ¢ IpoOHBIMU KO3 PULIMEHTaMH, pelIaTh TEKCTOBBIC 331a4H
are0panyeckuM METOJIOM
22 m.1.1- KonTpoabHnas padora Ne2 no ®opMynHUpoOBaTh, 3aMKUCHIBATH B CHMBOJIMYECKOH (popMe M HIUTIOCTPUPOBATH IPUMEPAMHU
n.1.8 Teme: «CTeneHb € LeJbIM CBOWCTBA CTEIICHH C IIEJIBIM T0Ka3aTeIeM; IPUMEHATh CBOMCTBA CTEIIEHH Ul TpeoOpa3oBaHus
NoKa3arTeJem» BBIpA)KCHUH M BbIUMCIIEHUH. VICIoap30BaTh 3aNMCh YHCEN B CTAaHIAPTHOM BUAE JUIS
BBIPAXKECHUS Pa3MEpPOB 00BEKTOB, [UTUTEIBHOCTH IPOLIECCOB B OKPYKAIOIIIEM MUpE.
CpaBHMBATh YMCIa U BEIMYMHBI, 3alIUCAHHBIE C UCTIOJIb30BaHNeM cTerneHu 10. BeimomHsaTe
BBIUMCIICHUS C PEaJIbHBIMU JaHHBIMH. BBIMONHATH MPUKHUIKY U OILICHKY Pe3yJIbTaTOB
BbIUKCIEeHUH. Pemare ypaBHeHUs ¢ IpOOHBIMU KO3 PUIIMEHTaMH, peliaTh TEKCTOBBIE 3a/1a41
are0pan4eckuM METOJIOM
I'naBa 2. KBagparnbie kopuu (14 yacoB)
23 n.2.1 Pabora Hag omuOkamu. 3agayda o @opMyIupoBaTh ONPEAEIEHUS KBaIPATHOTO KOPHS U3 YHMCIIA, pelIaTh 3a/1a4M, IPUBEALLINE K
HAXOXKJCHUU CTOPOHBI KBaJparTa MOHSATHUIO KBAJJPAaTHOT'O KOPHS
24 n.2.1 Brruncnenue kBaapaTHeIx KopHeill | DopMynupoBaTh onpeaeseHrs KBaIpaTHOrO KOPHS U3 YUCIIA, pellaTh 3a/1au, IPUBEALINE K

MIOHATUIO KBAJIPATHOI'O KOPHSI




25 n.2.2 HppanuoHanbHbIe Yrcaa [TpuBOANUTE IPUMEPHI HPPALTMOHANIBHBIX YUCEN; PaCIIO3HABATh UPPALIIOHAIBHBIEC U
pannoHanbHbIe uncia. OmuchIBaTh MHOXKECTBO JEHCTBUTENBHBIX Uncell. M300paxare yncia
TOYKaMH KOOPAMHATHOU NPSIMOU
26 n.2.3 Teopema IIudaropa. ®opmynupoBath Teopemy [ludaropa, ymers HaX0OUTh JHOOYIO CTOPOHY MPSIMOYTOJIBHOTO
CamocrosrenbHas paboTta 1o TPEYTOJIbHUKA, €CIIM U3BECTHBI JIBE PyTHUE
teme: «KBagpaTHble KOPHI»
27 n.2.4 KBanparHblii KOpeHb [puMenaTs rpaduk GyHKIUN Y = X° 1T HAXOKICHUs KOpHEil KBaJpaTHBIX ypaBHEHHIA,
(anreOpanveckuii MOAXO.) UCTOJIb3Ys TP HEOOXOJMMOCTH KaJIbKYJIATOP; MPOBOJMTH OLIEHKY KBaJIPATHBIX KOpHEH
28 1.2.5 I'paduK 3aBHCUMOCTH Y = v/X Crpourts rpaduk GyHKIME y = VX, HccleoBath 1o rpaduky eé cBoiicTsa
29 n.2.6 CBolicTBa KBa/lpaTHBIX KOPHEH Jloka3bIBaTh CBOICTBA apu(hMETHUECKUX KBAJPATHBIX KOPHEH; MPUMEHATh UX K
peoOpa30BaHUIO BBIPAKECHUN
30 n.2.6 Hcnonb30BaHue CBONCTB Jloka3bIBaTh CBOIMCTBA apu(hMETHUECKUX KBAJPATHBIX KOPHEH; MPUMEHSTh UX K
KBaJIpaTHOT'O KOPHS IpU peoOpa3oBaHUIO BBIPAKEHUN
YIPOLICHUH
31 n.2.6 CBolicTBa KBaJIpaTHOTO KOPHS Jloka3bIBaTh CBOIMCTBA apu(hMETHUECKUX KBAJPATHBIX KOPHEH; MPUMEHSTh UX K
peoOpa30BaHUIO BBIPAKEHUN
32 n.2.7 [IpeoOpa3oBanue BhIpasKeHHIH, YMeThb peoOpa3oBhIBaTh BEIPAXKEHHUS, COIEPIKAIINE KBAIPAaTHBIE KOPHH
coJiep KalINX KBaApaTHbIC KOPHU
33 n.2.7 [IpeoOpa3oBanue BhIpaskeHHIH, YMeThb peoOpa3oBhIBaTh BEIPAXKEHHUS, COIEPIKAIINE KBAPAaTHbIE KOPHH
coJiep KalIiX KBaJpaTHbIC KOPHH.
CamocrosrenbHas paboTa 1o Teme:
«IIpeoOpa3oBaHue BhIPAKCHUNY
34 n.2.8 KyOuueckuii kopeHb ®opmMynupoBaTh OpeaeTeHHe KyOUIecKoro KOpHs U3 YUCIIA, YMETh BBIUUCIATH KyOHuecKkue
KOPHHU U3 YHCIIA
35 | m2.1- [ToaroToBka K KOHTPOJILHON @opMynHUpoBaTh ONPEETICHNUS KBaIPaTHOI'O KOPHS U3 YKCIIA, PELIaTh 33/1a4H, IPUBE/IINE K
2.8 pabore: «KBanpaTrHeie KOpHU» MOHATHUIO KBAaJPaTHOTO KOpHS. [IpMBOAUTH IpUMEPHI HPPALIMOHATBHBIX YUCEN; paClIO3HABATh
UppalnroHalbHbIE ¥ pallMoHalbHbIe yncia. ONUChIBaTh MHOXKECTBO ACHCTBUTEIBHBIX YHCET.
N300pakaTh unciia TOYKaMHu KOOpAWHATHOH npsimoit. @opmynupoBats Teopemy [Iudaropa,
YMETh HaXOJIUTh JIIOOYIO CTOPOHY IPSAMOYTOJIBHOTO TPEYTOJIbHUKA, €CIIH U3BECTHHI JIBE
apyrue. Ctpouts rpaduk GyHKIMH y = VX, HcclenoBath 1o rpaduky eé cBoicTBa.
Jloka3bIBaTh CBOICTBA apu(hMETHUECKUX KBAJPATHBIX KOPHEH; MPUMEHSTh UX K
npeoOpa3oBaHUIO BhIpakeHUH. DOPMYIMPOBATh OIpeaesicHHe KyOUIecKoro KOpHs U3 YnCIa,
YMETh BBIYUCIISATh KyOMUECKHEe KOPHU U3 YHCIIA
36 | m2.1- KonTpoabHas padora Ne3 no @opMyIUpOBaTh ONPEAEIEHHS KBaIPATHOTO KOPHS M3 YMCJIA, PELIAaTh 3a/1a4M, IPUBEALLINE K




2.8

Teme: «KBagpaTHble KOpHU»

MOHSITHIO KBAaJIPAaTHOTO KOpHs. IIpuBOIUTE NpuMephl MppallMOHaIbHBIX YUCEIl; PaclO3HABATh
MppalMOHAIIbHBIE U PallMOHAIbHbIE Ynciaa. ONUCHIBATH MHOXKECTBO I€HCTBUTENBHBIX YHCEIL
N300pakaTh unciia TOYKaMHu KOOpAWHATHOH npsimoit. @opmynupoBats Teopemy [Iudaropa,
YMETh HaXOJIUTh JIOOYIO CTOPOHY IPSAMOYTOJIBHOTO TPEYTOJIbHUKA, €CIIH U3BECTHHI JIBE
apyrue. Ctpouts rpaduk GyHKIMH y = VX, HCclenoBath 110 rpaduKy eé cBoicTBa.
JlokasbIBaTh CBOICTBA apu(hMETHUECKUX KBAJPATHBIX KOPHEH; MPUMEHSTh UX K
npeoOpa3oBaHUI0 BhIpakeHUH. DOPMYIMPOBATH OpeaeNicHHe KyOUIecKoro KOpHs U3 YnCIa,
YMETh BBIYUCIISITh KyOHMUECKHEe KOPHU U3 YHCIIA

I'nasa 3. KBanparHbie ypaBaenus (19 yacos)

37 n.3.1 Pabota Hax ommbkamu. Kakue Pacrnio3HaBaTh KBajpaTHBIC YpaBHEHUS, KIaCCU(DUITUPOBATH UX
yYpaBHEHHS HA3bIBAIOTCS
KBaJIpaTHBIMU
38 n.3.2 dopmyiia KOpHEN KBaIpaTHOTO Pacrnio3HaBaTh KBajpaTHbIE ypaBHEHUS, KiIaccu(GUIMpoBaTh uX. BRIBOOUTH hopMyTy KOpHEH
ypaBHEHHS KBaJ[paTHOT'O ypaBHEHUs. PemaTh nonHele KBagpaTHbie ypaBHeHus. [IpoBoanuTs nmpocreiimme
UCCIIeIOBaHMs KBaIPaTHBIX YpaBHEHUH. Peate ypaBHEHNU s, CBOSIIMECS K KBaIPATHBIM,
nyTéM npeoOpa3oBaHuii, a TAKXKE C IMOMOIIbIO 3aMEHbI IEPEMEHHON
39 n.3.2 Pemenue kBagpaTHBIX ypaBHeHUH | Pacro3HaBaTh KBajpaTHbIE ypaBHEHHUS, KIACCU(PUIUPOBATH UX. BEIBOAUTE popMyty KOpHEH
KBaJ[paTHOT'O ypaBHEHUs. PemaTh nonHele KBagpaTHbie ypaBHeHus. [IpoBoanuTs nmpocreiimme
UCCIICIOBaHMsI KBAIPaTHBIX YpaBHEHUH. Pemars ypaBHeHUs, CBOASIIMECS K KBaIPATHBIM,
nyTéM npeoOpa3oBaHuii, a TAKXKE C MOMOIIBIO 3aMEHbI IEPEMEHHON
40 n.3.2 Pemenue kBagpaTHbIX ypaBHeHUH | Pacrio3HaBaTh KBajpaTHbIE ypaBHEHHUS, KIACCU(PUIUPOBATH UX. BEIBOAUTE popMyty KOpHEH
KBaJ[paTHOT'O ypaBHEHUs. PemaTh nonHele KBagpaTHbie ypaBHeHus. [IpoBoanuTs nmpocTeiimue
UCCIIIOBaHMsI KBAIPAaTHBIX YpaBHEHUH. Pemars ypaBHeHUs, CBOASIIUECS K KBaIPATHBIM,
nyTéM npeoOpa3oBaHuii, a TAKXKE C MOMOIIBIO 3aMEHbI IEPEMEHHON
41 n.3.2 Pemenue kBagpaTHBIX ypaBHeHUH. | Pacmo3HaBaTh KBajpaTHbIE ypaBHEHUs, KiIacCu(UIIMPOBATh UX. BBRIBOOUTH hopMyiTy KOpHEH
CamocrosrenbHas paboTta 1o KBaJ[paTHOT'O ypaBHEHUs. PemaTh nonHele KBagpaTHbie ypaBHeHus. [IpoBoanuTs nmpocTeiimue
Teme: «KBagpaTHbIE YpaBHEHUS» | UCCIIEAOBAHUS KBAJPAaTHBIX ypaBHEHUN. PemaTh ypaBHEHMs, CBOAAIINECS K KBAJAPATHBIM,
nyTéM npeoOpa3oBaHuii, a TAKXKE C MOMOIIbIO 3aMEHbI IEPEMEHHON
42 n.3.3 Bropas ¢popmyna kopHeit Pacrnio3HaBaTh KBajpaTHbIC ypaBHEHUS, KJIaccu(GUIMpoBaTh uX. BRIBOOUTH opMyTy KOpHEH
KBaJ[PaTHOT'O ypaBHEHHS KBaJ[paTHOTO ypaBHEHUs. PemaTh nmonHele KBagpaTHbie ypaBHeHus. [IpoBoanuTs nmpocreiimme
HCCIICIOBaHMsI KBAIPAaTHBIX YpaBHEHUH. Pemarh ypaBHeHUs, CBOASIIUECS K KBaIPATHBIM,
nyTéM npeoOpa3oBaHuil, a TAKXKE € TOMOIIBIO 3aMEHbI IIEPEMEHHON
43 n.3.3 | Pemenue kBagpaTHhIX ypaBHeHUH ¢ | Pacno3HaBaTh KBajJjpaTHbIE YpaBHEHUs, KiaccupuuupoBaTh UX. BeiBonuTh hopMyny KopHei




MIOMOIIIBIO BTOPO (hOpMYJIBI

KBaJpaTHOIO ypaBHEHHUs. PelaTte 1moiaHble KBaJgpaTHble ypaBHeHUs. [IpoBoauTe npocrenmue
HCCIIE0BAHNS KBAJPATHBIX YpaBHEHUN. PelaTs ypaBHeHuUs1, CBOASAIIMECS K KBAJAPATHBIM,
nyTéM npeoOpa3oBaHuii, a TAKXKE C IMOMOIIBIO 3aMEHbI IIEPEMEHHON

44 n.3.4 Pemenue 3anau Pemrate TeKCTOBBIE 33aUM aNreOpanuecKuM CIIoCOOOM: MEPEXOIUTh OT CJIOBECHON

(OpMYIHPOBKH YCIOBUS 33a4H K alredpanyeckoi MOJIeNU MMyTEM COCTABJICHUSI yPaBHEHHUS,
pelaTh COCTaBICHHOE YPaBHEHUE; HHTEPIPETUPOBATh PE3YIIbTAT

45 n.3.4 Pemenue 3a1au Pemrate TeKCTOBBIE 337aUM aNreOpanuecKuM CIIoCO0OM: MEPEXOIUTh OT CIOBECHON

(bOpMYIHPOBKH YCIOBUS 33a4H K alredpanyeckoi MOJIeNU MMyTEM COCTaBJICHUSI yPaBHEHHUS,
penaTh COCTaBICHHOE YPaBHEHUE; HHTEPIPETUPOBATh PE3YIIbTAT
46 n.3.5 | Henonnble kBagpaTHbIe ypaBHEHHS Pemrate HemosiHbIE KBapaTHBIC YPABHEHUS
47 n.3.5 Henonnsle kBagpaTHbIC Pemrate HenonHble KBagpAaTHbIE YPaBHEHUS
ypaBHeHus. CaMocTosITenbHAS
pabota mo Teme: «HenomHbie
KBaJJpaTHbIC YPABHECHHUS
48 n.3.6 Teopema Buera [TpoBOIUTH MpOCTEHIINE NCCIIEA0OBAaHMS KBAAPaTHRIX ypaBHeHui. Habmoaate u
aHAJTM3UPOBATH CBSA3b MEXKLy KOPHAMHU U KO3 (HUIIMEHTAMH KBaIPaTHOTO YpaBHEHHUS.
®opmynupoBaTh U JJOKa3bIBaTh TeopeMy BueTta, a Takxke oOpaTHYIO TeOpeMy, IPUMEHSTh ITH
TEOpEeMBI JJIs pellIeHHs pa3HO0Opa3HbIX 3a1au
49 n.3.6 | Pemenue KkBagpaTHBIX ypaBHEHUH C [TpoBoUTH MpoOCTEHIINE NCCIIEA0BAaHMS KBAIPaTHRIX ypaBHeHUi. Habmoaate u
MOMOIIBIO TeopeMbl Buera aHATM3UPOBATH CBSA3b MEXKLy KOPHAMHU U KO3 (HUIIMEHTAMH KBaIPAaTHOTO YpaBHEHHUS.
®opmynupoBaTh U JJOKa3bIBaTh TeopeMy Buerta, a Takxke oOpaTHYIO TeopeMy, IPUMEHSTh ITH
TEOpEMBI JJIs pellIeHHs pa3HO0Opa3HbIX 3a1au
50 HroroBasi KOHTpoIbHasi padoTa Konctpyuposath anredpanueckue BeipakeHus. HaxonuTs 061acTh onpeneneHus

3a 1 moayronme

anreOpandeckoil 1poOH; BBITIOIHITH YUCIOBBIE MTOJCTAHOBKU M BBIYUCIIATH 3HAYEHUE TpoOH, B
TOM YHCJIE C TOMOIIBIO KaJIbKYJIATOPA. BIMONHATE NeiicTBUA anreOpandeckux IpooeH.
[TpumensaTH Ipeodpa3zoBaHNe BRIPAKEHU [T pelieHus 3a7a4d. BeipakaTh nepeMeHHbIe U3
dopmyn (puzndecknx, reOMETPHUYECKHX, OMUCHIBAONINX OBITOBBIC CUTyanun). [IpoBoauTH
HCCIIE0BAHYS, BBIABIATE 3aKOHOMEPHOCTU. DOPMYyIMPOBATH, 3aIIMCHIBATH B CUMBOIMYECKOU
(dbopme U WILTIOCTPUPOBATH IPUMEPAMHU CBOWCTBA CTEIICHHU C LIEJIBIM ITOKa3aTeNleM; IPUMEHSTh
CBOICTBA CTEINEHH I PpeoOpa30BaHus BEIPAKECHUN U BBIYUCICHUH. VICIIONB30BaTh 3aMnch
YHceN B CTAaHJIAPTHOM BUJE JUIS BRIPAKEHHS pa3MEpOB 0OBEKTOB, JIIUTEIFHOCTH ITPOLIECCOB B
oKpykaromieM Mupe. CpaBHUBATh YKMCJIA U BEJIMUUHBI, 3a[IUCAHHBIE C UCIIOJIb30BAHUEM
creneHu 10. BBIMONHATH BBIYMCICHHUS C peaJIbHBIMU TaHHBIMU. BBINOJIHITH NPUKHUIKY U




OLIEHKY pe3yJbTaTOB BBIYHCICHUN. PemaTh ypaBHEHHS ¢ APOOHBIME KO3 HIIMEHTaMH,
peraTh TEKCTOBBIE 3a/1auu anredpandeckuM Meto oM. DopMynupoBaTh onpeeneHus
KBaJPAaTHOI'0 KOPHS U3 YKCJIA, PEIIATh 3a4a4H, IPUBEIIINE K IIOHATHIO KBaIPaTHOIO KOPHSL.
IIpuBoIMTE IPUMEPHI UPPALIMOHATIBHBIX YHCEN; paCllO3HABaTh UPPALIMOHAIBHBIE U
panmoHanbHbIe uncia. OmuchBaTh MHOXKECTBO JCHCTBUTENBHBIX uncell. M300paxare yncia
TOYKaMHU KOOPAUHATHOW npsaMoil. @opmynupoBaTh Teopemy [ludaropa, ymerb HaX0IUTh
TM00YI0 CTOPOHY IPSMOYTOJIBHOTO TPEYTOJIbHUKA, €CIIM U3BECTHBI ABe Apyrue. CTpouTh
rpaduk GyHKIHMH Y = /X, HccaenoBarh 1o rpaduky eé ceoiicta. JIoka3sIBaTh CBOICTBA
apu(pMETHYECKUX KBAPATHBIX KOPHEH; MPUMEHSTh UX K IPEoOpa30BaHUIO BBIPAKEHHIH.
®opmynHupoBaTh OIpeaeeHHe KyOUIecKOro KOpHs U3 YUCIIA, YMETh BBIUUCIATH KyOHuecKue
KOpHU U3 uncia. Pacrio3HaBaTh KBaJpaTHbIE YpaBHEHUS, KIacCH(PUIMPOBATh UX. BHIBOIUTH
(bopMmyiTy KOpHEH KBaJipaTHOrO ypaBHEHUs. Periars KBagpaTHble ypaBHEHHS — ITOJIHBIE U
HenouHble. [IpoBoaNUTE poCTEMIINE UCCIIEN0BAaHU KBAJAPATHBIX YpaBHEeHUN. Pemats
yYpaBHEHHMS, CBOJSIIMECS K KBAAPATHBIM, ITyTEM MPeoOpa3oBaHUA, a TAKXKE C TIOMOIIBIO
3aMeHbl epeMeHHoi. HabmoaaTe 1 aHanM3upoBaTh CBS3b MEKIAY KOPHIMH U
Kod(ppuLmeHTaMH KBaIpaTHOTO ypaBHeHus1. DopMyIHpoBaTh U 10Ka3bIBaTh TeopeMy Buera, a
TaKXe 00paTHYIO TeOpeMy, IPUMEHSITh 3TH TEOPEMBI JUTSl peIlIeHHs pa3HOOOpa3HbBIX 3a/1ad.
Pemate TeKCTOBBIE 33aUl aNreOpanuecKuM CIIOCOOOM: MEPEXOIUTh OT CJIOBECHON
(bOpMYIHPOBKH YCIOBUS 33a4H K alredpanyeckoi MOJIeNU MMyTEM COCTABJICHUS yPaBHEHHUS,
peuiaTh COCTaBICHHOE YPABHEHUE; HHTEPIPETUPOBATh PE3YIILTAT

o1 n.3.7 PasnoxeHne kBagpaTHOro Pacnio3naBath KBapaTHBIN TPEXUIIEH, BBIACHUTH BO3MOKHOCTD Pa3JIOKECHUS HA MHOKUTEIIH,
TpeX4JIEHa HA MHOXKUTEIH IIPEACTABIIATL KBaJAPATHBIN TPEXWICH B BUJIE IPOU3BEACHHUS INHEMHBIX MHOKUTEIIEH.
[TpuMeHATH pazauyHble MPUEMBI CAMOKOHTPOJIS IIPU BBITOJIHEHUH MTPeoOpa3oBaHui.
[TpoBOIUTH MCCIEI0BaHUS KBAAPATHBIX ypaBHEHUH ¢ OyKBEHHBIMH K03 duimeHramu,
BBISIBUTh 3aKOHOMEPHOCTH
52 n.3.7 Coxkparienue apobeii ¢ Pacnio3naBaTh KBagpaTHBIN TPEXUIICH, BBIACHUTH BO3MOKHOCTD Pa3JIOKEHUS HA MHOKUTEIIH,
HCIIOJIb30BAHUEM PA3JIOKEHUS HA | IIPEACTABIIATH KBAJAPATHBIN TPEXWICH B BUJIEC IPOU3BEICHHUS INHEUHBIX MHOKUTEIIEH.
MHOKUTEIN [TpuMeHATH pazaryHble TPUEMBI CAMOKOHTPOJIS IIPU BBITOJIHEHUH MTPeoOpa3oBaHui.
[TpoBOIUTH McCIEeI0BaHUS KBAAPATHBIX ypaBHEHUH ¢ OyKBEHHBIMH Kod(duimenramu,
BBISIBUTh 3aKOHOMEPHOCTH
53 n.3.7 Pa3noxxeHre Ha MHOXKUTEIIH. Pacnio3naBaTh KBagpaTHBINA TPEXUIICH, BBIACHUTH BO3MOKHOCTD Pa3JIOKEHUS HA MHOKUTEIIH,

CamocrosrenbHas pabora 1o
teMme: «Pa3noxxeHue Ha
MHOKHUTEIIH»

MPECTABIIATh KBAIPATHBIA TPEXWICH B BUJIE IPOU3BEICHUS JTUHEUHBIX MHOKUTEIIEH.
[TpuMeHATH pazauyHble MPUEMBI CAMOKOHTPOJIS IIPU BBITTOJIHEHUH MTPe0Opa3oBaHui.
[TpoBoaNTh HCCENOBAaHUS KBAaIPATHBIX YpaBHEHUH ¢ OYKBEeHHBIMU K03 (dunmentamu,




BBIABUTb 3dKOHOMCPHOCTHU

54

n.3.1-
3.7

IToaroroBka K KOHTPOJIBHOMI
pabote mo Teme: «KBagpaTHbie
YpaBHEHHUS»

Pacrnio3HaBaTh KBajpaTHbIC ypaBHEHUS, KJIaccu(GUIMpoBaTh uX. BRIBOOUTH opMyTy KOpHEH
KBaJIpaTHOT'O ypaBHEHMs. Pemiats kBajpaTHbIe ypaBHEHUS — [IOJIHbIE U HenoJHble. [[poBoanTh
IIPOCTEUIINE UCCIENOBAHMS KBAJAPATHBIX YpaBHEHUN. PemaTe ypaBHeHuUs, CBOASAIIMECS K
KBaJpaTHBIM, IIyTEM MTPeoOpa30oBaHUH, a TAKKE C MOMOILBIO 3aMEHBI TIEPEMEHHOI.
Habnronate 1 aHanM3UpOBATh CBSA3b MEXY KOPHAMH U K03(pUineHTaMu KBaapaTHOTO
ypaBHeHHs. POpMyIMpOBaTh U JOKa3bIBaTh TeopeMy Buera, a Takxke oOpaTHYIO Teopemy,
MPUMEHSATH 3TH TEOPEMBI IS pEIIeHUs pa3HO0Opa3HbIX 3aa4. PemaTh TeKCTOBBIEC 3a/1a4H
anreOpandeckuM crocoOOM: MEPEXOUTh OT CIOBECHOIN (POPMYIHPOBKH yCIOBUSA 33U K
anreOpanveckoil MoIeH IMyTEM COCTaBJICHUS YPABHEHUS, pEIlaTh COCTABICHHOE YPaBHEHHE;
MHTEPIPETUPOBATH pe3yibTaT. Pacrio3HaBaTh KBaJpaTHBIM TPEXWIEH, BBIICHUTH BO3MOKHOCTh
pa3oKEeHUs1 Ha MHOXKHUTEIH, IPEACTABIATh KBaIPaTHbIN TPEXUWIEH B BUJI€ IPOU3BEICHUS
JIMHEWHBIX MHOKUTENEH. [IpuMeHATh pa3nuyHbie IPUEMBI CAMOKOHTPOJIS IIPU BBIIIOJHEHUH
npeoOpaszoBanuii. [IpoBoANTE Hcce10BaHUS KBAJPATHBIX YPAaBHEHUHN C OyKBEHHBIMH
Kod(hUIIMEeHTaMU, BBISIBUTHh 3aKOHOMEPHOCTH
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n.3.1-
3.7

KonTtpoubHnas padora Ned nmo
Teme: «KBagpaTHble ypaBHeHHs»

Pacrnio3HaBaTh KBajjpaTHbIE ypaBHEHUS, KJIaccu(GUIMpoBaTh uX. BRIBOOUTH opMyTy KOpHEH
KBaJIpaTHOT'O ypaBHEHMsI. Periats kBajpaTHbIE ypaBHEHUS — [IOJIHbIE U HenoJHble. [IpoBoanTh
IIPOCTEUILNE UCCIEN0BAHMS KBAJAPATHBIX YpaBHEHUN. PemaTe ypaBHeHuUs, CBOASAIIMECS K
KBaJIpaTHBIM, IyTEM MTPeoOpa30BaHUH, a TAK)KE C MOMOILBIO 3aMEHBI TIEPEMEHHOH.
Habnronate 1 aHanM3UpOBATh CBSA3b MEXY KOPHAMH U K03(puimeHTaMu KBaapaTHOTO
ypaBHeHHs. POpMyIMpOBaTh U JOKa3bIBaTh TeopeMy Buera, a Takxke oOpaTHYIO Teopemy,
MPUMEHSATH 3TH TEOPEMBI IS peIIeHUs pa3HO0Opa3HbIX 3aa4. PemaTh TeKCTOBBIEC 3a/1a4H
anreOpandeckuM crocoOOM: MEePEeXOUTh OT CIOBECHOIN (POPMYIHPOBKH yCIOBUSA 33]auu K
anreOpanveckoil MoIeH MyTEM COCTaBJICHUS YPAaBHEHUS, pEIlaTh COCTABICHHOE YPaBHEHHE;
MHTEPIPETUPOBATH pe3yibTaT. Pacrio3HaBaTh KBaJpaTHBIM TPEXWIEH, BBIICHUTH BO3MOKHOCTh
pa3oKEeHUs1 Ha MHOXKHUTEIH, IPEACTABIATh KBaIPaTHbIN TPEXUWIEH B BUJI€ IPOU3BEICHUS
JIMHEWHBIX MHOKUTENEH. [IpuMEeHATh pa3nuyHbie IPUEMBI CAMOKOHTPOJIS IIPU BBIIIOJHEHUH
npeoOpaszoBanuii. [IpoBoANTE Hcce10BaHUS KBAJPATHBIX YPAaBHEHUN C OyKBEHHBIMH
Kod(h(UIIMEHTaMU, BBISIBUTh 3aKOHOMEPHOCTH.

I'naBa 4. Cuctembl ypaBHennii (19 yacoB)

56

n.4.1

PaGora Hag ommbkamu. JInHeitHoe
ypaBHEHHUE C ABYMS MTEPEMEHHBIMH

Onpenenars, ABJIAETCS JIM Iapa YUCEIl PELIEHUEM YPABHEHUS C IBYMsI IEPEMEHHBIMU;
IIPUBOJUTH IIPUMEPBI PEILICHUN YPABHEHUH ¢ ABYMs IIepeMeHHbIMU. Pemars 3anauuy,
anreOpandeckoil MOJIENbIO0 KOTOPBIX SBJISIETCS YPaBHEHUE C ABYMS IIEPEMEHHBIMU; HAXOAUTh
1enble pemeHus myTéM nepedopa. Pacno3HaBarh IuHEHbIE YpaBHEHUS C ABYMS




NEPCMCHHBIMUA

o7 n.4.2 I'padux nuHEHHOTO YpaBHEHUS C Pacrnio3HaBaTh NMHEIHBIE ypaBHEHUS C ABYMS IEPEMEHHBIMU,; CTPOUTH IPAMBIE — TpapUKU
JABYMsI IIEPEMEHHBIMU JIMHEWHBIX YPaBHEHUU
58 n.4.2 I'padux nuHEHHOTO YpaBHEHUS C Pacnio3HaBaTh NMHEIHBIE ypaBHEHUS C ABYMS IEPEMEHHBIMU; CTPOUTH IPAMBIE — TpapuKu
JABYMsI IIEPEMEHHBIMU JIMHEWHBIX YPaBHEHUU
59 n.4.3 YpaBHeHHE NpsAMON BUIA Pacnio3HaBaTh NMHEIHBIE ypaBHEHUS C ABYMS [IEPEMEHHBIMU; CTPOUTH IPAMBIE — TpapUKU
y=kx+1 JMHEHHBIX YPaBHEHHH; U3BJICKATh U3 YpaBHEHH BUIa y = KX + D HHpOpMAIUIO O MOJ0KEHUH
IIPSIMOM B KOOPAMHATHOM IIJIOCKOCTH. Pacrio3HaBaTh mapasuielbHbIE U IEPECEKaroIIUeCs
IIpsIMBIE IO UX YPaBHEHUSM,; KOHCTPYUPOBATh YPABHEHMS IIPSIMBIX, TapaJIJIENIbHBIX JaHHON
npsamoii. icnonp30BaTh NpuEMBI CAMOKOHTPOJIS TP MTOCTPOSHUH TPapUKOB JTMHEHHBIX
YpaBHEHUHI
60 n.4.3 YpaBHeHHE NIPAMON BHUIA Pacnio3HaBath NMHEIHBIC ypaBHEHUS C ABYMS [IEPEMEHHBIMU; CTPOUTH IPSAMBIE — TpapUKU
y=kx+1 JMHEHHBIX YPaBHEHHH; U3BJICKATh U3 YpaBHEHH BUIa y = KX + D HHpOpMAIUIO O MOJ0KEHUH
IIPSIMOM B KOOPAMHATHOM IIJIOCKOCTH. Pacrio3HaBaTh napasuiesbHbIE U IEPECEKarOIIUeCs
IIPsIMBIE IO UX YPaBHEHUSAM,; KOHCTPYUPOBATh YPABHEHMS IIPSIMBIX, TapAJIIENIbHBIX JaHHON
npsamoii. icnonp30BaTh NpuEMBI CAMOKOHTPOJIS TP MTOCTPOSHUH TPapUKOB JTMHEHHBIX
yYpaBHEHUHI
61 n.4.3 YpaBHeHHE NPAMON BHUJIA Pacnio3HaBaTh JMHEIHBIE ypaBHEHUS C ABYMS IEPEMEHHBIMU; CTPOUTH IPAMBIE — TpapUKU
y = kx + |. CamocrosrensHast JMHEHHBIX YPaBHEHHH; U3BJICKATh U3 YpaBHEHH BUIa y = KX + D HHpOpMAIUIO O MOJ0KESHUH
pabota mo Teme: «YpaBHEHHE IIPSAIMOM B KOOPAMHATHOM IIJIOCKOCTH. Pacrio3HaBaTh napasuiesbHbIE U IEPECEKarOUeCs
IpsIMOM BUJA IIpsIMBIE IO UX YPaBHEHUSAM,; KOHCTPYUPOBATh YPABHEHMS IIPSIMBIX, TapaJIJIENIbHBIX JaHHON
y = kx + I» npsamoii. icnonp30BaTh NpuEMBI CAMOKOHTPOJIS TP MTOCTPOSHUH TPapUKOB JTMHEHHBIX
YpaBHEHUH
62 n.4.4 Cucremsl ypaBHeHuil. Pemenue Pemate cucteMbl ABYX JTMHEHHBIX YPaBHEHUH € ABYMS IIEPEMEHHBIMU CIIOCOOOM CIIOKEHUS
CHCTEM CHOCOOOM CII0XKEHHUSI
63 n.4.4 Pemenue cucrem crioco6om Pemrate cucteMbl ABYX JTMHEWHBIX YPaBHEHUH ¢ ABYMS IIEPEMEHHBIMU CIIOCOOOM CIIOKEHUS
CJIO’KEHUS
64 n.4.4 Pewenue cucrem ypaBHeHUU Pemrate cucteMsbl ABYX JTMHEWHBIX YPaBHEHUH € ABYMS IEPEMEHHBIMU CIIOCOOOM CIIOKEHUS
CII0COOOM CIIOKECHUSI.
CamocrosrenbHas pabora 1o
teMe: «CucTembl ypaBHEHHUI»
65 n.4.5 Pewrenue cucrem ypaBHeHUU Pemate cucTeMbl ABYX JTMHEHHBIX YPaBHEHUH € ABYMSI MEPEMEHHBIMHU CIIOCOOOM

Ccnoco0OM ITOACTAHOBKU

MOJCTAHOBKH, pEIaTh NPOCTEUIINE CUCTEMBI, B KOTOPBIX OJHO U3 YPABHEHUM HE SBJISIETCS
JIMHENHBIM




66 n.4.5 Pewenue cucrem ypaBHeHUU Pemate cucteMbl ABYX JMHEWHBIX YPaBHEHUI € ABYMSI MEPEMEHHBIMHU CIIOCOO0OM
CTIOCOOOM MOJICTAaHOBKH MIOJICTAHOBKH, pelIaTh MPOCTEUIINE CUCTEMBI, B KOTOPBIX OJTHO U3 YPABHEHUM HE SBISAETCS
JINHENHBIM
67 n.4.5 Pewenue cucrem ypaBHeHUU Pemate cucteMbl ABYX JMHEWHBIX YPaBHEHUI € ABYMSI MEPEMEHHBIMHU CIIOCOOOM
CIOCOOOM TIOJICTAHOBKH. MIOJICTAHOBKH, pelIaTh MPOCTEHUIINE CUCTEMBI, B KOTOPBIX OJJHO U3 YPABHEHUU HE SBISAETCS
CamocrosrenbHas padora 1o JUHENHBIM
teMe: «Cucrembl ypaBHEHHN»
68 n.4.6 Pemenue 3a1au ¢ momMoleto Pemrate TeKCTOBBIE 3aaUM aNreOpanuecKuM CIIoCOOOM: MIEPEXOIUTh OT CJIOBECHON
CUCTEM YpaBHEHUI (OpMYIHPOBKH YCIOBUS 331a4H K alNreOpandeckoil MoJenu MMyTEM COCTABJICHUSI CHCTEMBI
YpaBHEHUN; pelIaTh COCTABICHHYIO CUCTEMY YPAaBHEHUMN; HHTEPIIPETUPOBATH PE3YJIbTAT
69 n.4.6 Pemenue 3a1au Ha IBU)KEHUE Pemrate TeKCTOBBIE 3a7]aUu aNreOpandeckKuM CIIocoO0M: IEPEXOIUTh OT CJIOBECHON
(bOpMYIHPOBKH YCIOBUS 331a4H K anreOpandeckoil MoJenu MyTEM COCTABJICHUSI CHCTEMBI
YpaBHEHUN; pellIaTh COCTABICHHYIO CUCTEMY YPaBHEHUN; HHTEPIIPETUPOBATH PE3YJIbTAT
70 n.4.6 Pemenue 3a1a4y Ha MPOLIEHTHI Pemrate TeKCTOBBIE 3a7]aUu aNreOpandeckuM CIiocoO0M: IEPEXOIUTh OT CJIOBECHON
(OpMYIHPOBKH YCIOBUS 331a4H K alnreOpandeckoil MoJenu MMyTEM COCTABJICHUSI CHCTEMBI
YpaBHEHUN; pelllaTh COCTABICHHYIO CUCTEMY YPAaBHEHUN; HHTEPIIPETUPOBATh PE3YJIbTAT
71 n.4.7 3aauu Ha KOOpAUHATHON Pemate cucteMsl ABYX JTMHEWHBIX YPaBHEHUI ¢ ABYMS IEPEMEHHBIMU TpaprUUECKUM
IUIOCKOCTHU CIOCO0OM; UCTIOIB30BATh rpaduueckre MpeCTaBICHUS Ul UCCIEAOBAaHMS CUCTEM JIMHEHHBIX
ypaBHeHUH. [IpumMeHsTh anrebpandeckuii anmapar i pelieHus 3a71a4 Ha KOOPANHATHOM
IIJIOCKOCTH
72 n.4.7 3aauu Ha KOOpAUHATHON Pemate cucteMsbl ABYX JMHEWHBIX YPaBHEHUI ¢ ABYMS IEPEMEHHBIMU TpapUUECKUM
IUIOCKOCTHU CIOCOOOM; UCTIOIB30BATh rpapuueckre MpeCTaBICHUS Ul UCCIEA0BaHMS CUCTEM JIMHEHHBIX
ypaBHeHUH. [IpumeHsTh anrebpandeckuii anmapar i pelieHns 3aa4 Ha KOOPANHATHOM
IIJI0OCKOCTH
73 n.4.1- ITonroroBka K KOHTPOJBHOU Onpenenars, ABJIAETCS JIM Iapa YUCEIl PELIEHUEM YPAaBHEHUS C IBYMsI IEPEMEHHBIMU;
4.7 pabote o Teme: «CucteMsl IIPUBOJUTH IIPUMEPHI PELLICHUI YpaBHEHUH ¢ IBYyMs IepeMEHHBIMU. Pemate 3a1a4uy,

YPaBHEHUN»

anreOpandeckoil MOJIENbIO0 KOTOPBIX SBJISIETCS YPaBHEHUE C ABYMS IIEPEMEHHBIMU; HAXOAUTh
1esnble pemeHus myTéM nepedopa. Pacno3HaBarh TuHEHHbIC ypaBHEHUS C ABYMS
NEPEMEHHBIMH; CTPOUTH MPSIMbIE — rPaUKK JTMHEHHBIX YPaBHEHU; N3BICKATh U3 YPaBHEHHS
Buaay = kx + b uadopmanuto o monoxxeHnu npsiMoii B KOOPAWHATHOMN TTIOCKOCTH.
Pacnio3naBath napajuieibHbIE U IIEPECEKAIOIIUECS IIPSMBIE 10 UX YPABHEHUAM;
KOHCTPYHMPOBATh YPaBHEHHUs NPSMBIX, ITApAJUICIbHBIX JaHHOU IpsAMOM. Mcnonb30BaTh NpUEMBI
CaMOKOHTPOJISI IPH MTOCTPOCHUH I'pahMKOB TUHEHHBIX ypaBHEHUH. Pemarb cucteMsl 1Byx
JMHEHHBIX YPaBHEHUH C ABYMS EPEMEHHBIMHU; UCIIOIb30BATh rpaduyecKie MpeCTaBICHUS




JUISL UCCIIEIOBAHUSl CUCTEM JIMHEWHBIX YPaBHEHUN; pellaTh IIPOCTEUIINE CUCTEMBI, B KOTOPBIX
OJTHO U3 ypaBHEHUH He ABIsETCSA TMHEHHBIM. [IpMeHsaTh anreOpandeckuii anmapar ams
peleHus 3a/1a4 Ha KOOPIMHATHOM TIOCKOCTH. PeraTs TeKCTOBbIE 3aJauu anreOpandecKum
CIOCOOOM: MIEPEXOAUTH OT CIIOBECHOM (hOPMYITHUPOBKH YCIOBHUS 337a4UH K aIreOpandeckoi
MOZEJIN ITyTEM COCTABJICHUS CUCTEMBI YPAaBHEHUH; pelIaTh COCTABICHHYIO CUCTEMY
YPaBHEHUH; HHTEPIPETUPOBATH PE3YJIbTAT
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n.4.1-
4.7

KonTtpoubHas padora Ned nmo
TeMe: «CHCTeMbl YpABHEHHH»

Onpenenars, ABJIAETCS JIM Iapa YUCEIl PELIEHUEM YPAaBHEHUS C IBYMsI IEPEMEHHBIMU;
IIPUBOJUTH IIPUMEPBI PEILICHUN YPABHEHUH ¢ ABYMs IIepeMeHHbIMU. Pemarts 3anauuy,
anreOpandeckoil MOJIENbIO0 KOTOPBIX SBJISIETCS YPaBHEHUE C ABYMS IIEPEMEHHBIMU; HAXOAUTh
1enble pemeHus myTéM nepedopa. Pacno3HaBarh TuHEHHbIE ypaBHEHUS C ABYMS
NIEPEMEHHBIMH; CTPOUTH MPSIMbIE — IPaUKK JTUHEHHBIX YpaBHEHUH; N3BICKATh U3 YPaBHEHHS
Buaay = kx + b uadopmanuto o monoxxeHnu npsiMoii B KOOPAWHATHOMN TTIOCKOCTH.
Pacno3naBath napajuieiabHbIE U IIEPECEKAIOIIUECS IIPSMBIE 10 UX YPABHEHUAM;
KOHCTPYHMPOBATh YPaBHEHHUs NPSIMBIX, ITApAJUICIIBbHBIX JaHHOU IpsAMOM. Mcnonb30BaTh NpUEMBI
CaMOKOHTPOJISI IPH MOCTPOCHUH I'pa(hMKOB TMHEHHBIX ypaBHEHUH. Pemars cucteMsl 1Byx
JMHEWHBIX YPaBHEHUH C ABYMS IIEPEMEHHBIMHU; UCIIOIB30BATh rpapuyecKre MpeacTaBICHUs
JUISL UCCIIEIOBAHUSl CUCTEM JIMHEHWHBIX YPaBHEHUN; pellaTh IIPOCTEUIINE CUCTEMBI, B KOTOPBIX
OJTHO U3 ypaBHEHUH He ABIsETCSA IMHEHHBIM. [IpMeHsaTh anreOpandeckuii anmapar ams
peleHus 3a/1a4 Ha KOOPIMHATHOM TUIOCKOCTH. PeraTs TeKCTOBbIE 3aJauu alnreOpandecKum
CIOCOOOM: MIEPEXOAUTH OT CIIOBECHOM (DOPMYITHUPOBKH YCIOBHUS 337a4H K alreOpandeckoi
MOZEJIN ITyTEM COCTABJICHUS CUCTEMBI YPAaBHEHUH; pelIaTh COCTABICHHYIO CUCTEMY
YPAaBHEHUN; HHTEPIIPETUPOBATH PE3YJIbTaT.

I'naBa 5. ®ynkuuu (13 yacos)
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n.5.1

Pabora Hag ommmOkamu. UYteHue
rpauKoB

Yurath rpaduku peasbHbIX 3aBUCUMOCTEH

76

n.5.2

Yro Takoe QpyHKIUSA

Bbruncnste 3HaueHus QYHKIMHA, 3a1aHHBIX PopMyiTaMu (IpU HEOOXOJMMOCTH MCIIOIb30BaTh
KaJIbKYJISITOP); COCTABJISATh TaOIUIIbI 3HaYeHUH (QyHKIMiA. Mcronb30BaTh pyHKIIMOHAIBEHYIO
CHUMBOJIMKY IS 3aIIMCH Pa3HOOOPA3HBIX (PaKTOB, CBA3aHHBIX C paCCMAaTPHUBACMbBIMH
(byHKIMAMH, 000TaIIast ONBIT BHIIIOJHEHUS 3HAKOBO-CUMBOJIMYECKHX JeHCTBHA. CTPOUTH
peueBble KOHCTPYKIIMHU C UCIOIb30BaHUEM (DYHKIMOHAIBHON TEPMHHOJIOTUH

7

n.5.3

I'paduk Qynkmmm

Ctpouts 1o Toukam rpaduxu GpyHkmit. MoaenmpoBars peaabHble 3aBUCUMOCTH (hOopMyTaMu
u rpadukamu. Yutate rpaguKi peasibHbIX 3aBUCUMOCTEH

78

n.5.3

I'paduk Qynkmmm

Ctpouts 1o Toukam rpaduxu GpyHkmii. MoaenupoBars peaabHble 3aBUCUMOCTH (OopMyTaMu
u rpadukamMu. YuTate rpag UK peabHbIX 3aBUCUMOCTEH




79

n.5.4

CaoiicTBa (hyHKIIMH

OmnuceiBaTh CBOICTBA (DYHKIIMU Ha OCHOBE €€ rpaduyeckoro npeacrapieHus. MoaenupoBaThb
peanbHble 3aBUCUMOCTH (hopMyniamu U rpadukamu. YutaTh rpaguku peabHbIX 3aBUCUMOCTEH
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n.5.4

HccnenoBanue rpaduka GpyHKIUN

OmnwuceiBaTh CBOICTBA (PYHKIIMU HA OCHOBE €€ rpaduueckoro npezacrasieHus. MoaenupoBarthb
peanbHble 3aBUCUMOCTH (hopMyniamu U rpadukaMu. Untath rpauku peabHbIX 3aBUCUMOCTEH
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n.5.4

CaoiicTBa (hyHKIHH.
CamocrosrenbHas paboTta 1o
teme: «DyHKIus»

OmnwuceiBaTh CBOICTBA (PYHKIIMU HA OCHOBE €€ rpaduueckoro npeacrasieHus. MoaenupoBarthb
peanbHble 3aBUCUMOCTH (hopMynamu U rpadukamu. Uutats rpauku peaqbHbIX 3aBUCUMOCTEH
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n.5.5

CBoiicTBa MMHEHHON QYHKINN

Vcnonp30BaTh KOMIBIOTEPHBIE TPOTPAMMBI 7S IOCTPOEHUS TpapukoB GyHKUIUH, IS
MCCIICZIOBaHMS TTOJIOKEHHS Ha KOOPIMHATHOM TUIOCKOCTH IpapuKoOB (PYHKIMNA B 3aBUCUMOCTH
OT 3Ha4eHUH K03(UIMEHTOB, BXOIAMHUX B (hopMmyny. [Toka3piBaTh cXeMaTH4eCKU
pacrojokeHne Ha KOOPIUHATHOM IUIOCKOCTH TpadukoB GpyHKmi Bunay = KX, y =kx + b B
3aBHCUMOCTH OT 3Hau€HUs KOI((PHUIMEHTOB, BXOAAIHNX B (hopMyibl. CTPOUTH TpaduKu
M3y4aeMbIX (YHKIIMI; ONHMCHIBATh X CBOMCTBA
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n.5.5

Jluneiinas ¢pyHKuusA

Hcnonp30BaTh KOMIIBIOTEPHBIE TPOTPAMMBI JIJIs1 IOCTPOEHUS rpadpukoB GyHKIUH, IS
MCCIICZIOBaHMS TTOJIOKEHHS Ha KOOPIMHATHOM TUIOCKOCTH IpapuKoOB (PYyHKIMNA B 3aBUCUMOCTH
OT 3Ha4eHUH K03(UIMEHTOB, BXOIAMIHUX B (hopMmyny. [loka3piBaTh cXeMaTH4eCKU
pacrnojokeHne Ha KOOPIUHATHOM IIOCKOCTH TpadukoB GpyHKmi Bunay = KX, y =kx + b B
3aBHCUMOCTH OT 3Hau€HUs KO3((HUIMEHTOB, BXOAAIHNX B (hopMyibl. CTPOUTE TpapuKu
M3y4aeMbIX (YHKIIMI; ONHMCHIBATh X CBOMCTBA
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1n.5.6

N kK .
CpoiictBa hyHKIIMH y = =~ 1 €&
X
rpaduk

Vcnonp30BaTh KOMIBIOTEPHBIE TPOTPAMMBI 7S IOCTPOEHUS rpadpukoB GyHKIUH, IS
MCCIICZIOBaHMS TTOJIOKEHHS Ha KOOPIMHATHOM TUIOCKOCTH IpapuKoB (PYyHKIMNA B 3aBUCUMOCTH
OT 3Ha4eHUH K03(UIMEHTOB, BXOIAMHUX B (hopMmyny. [loka3pIBaTh cCXeMaTH4eCKU
pacroyio’keHue Ha KOOPIUHATHOM TIIOCKOCTH TpauKoB (YyHKIUN BU/IA B 3aBUCIMOCTH OT

k o
3HAQUYCHUA KOD HUIIMCHTOB, BXOOAIIINX B (DOPMYJI = —. Ctpours rpauxu u3ydaeMoii
yayy =~ y

(YHKIUH, OMKUCHIBATh KX CBOMCTBA B 3aBUCHMOCTH OT 3Ha4eHUs K0 PuiinenTa, BXOASIIEro B
dopmyny. Ctpouth rpaduk QYHKIIMHU, ONMUCHIBATH M0 CBOMCTBA
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1n.5.6

OyHKIMS y = E u e€ rpauk

Vcnonp30BaTh KOMIBIOTEPHBIE TPOTPAMMBI 7S IOCTPOEHUS TpapukoB GyHKUIUH, IS
MCCIICZIOBaHMS TTOJIOKEHHS Ha KOOPIMHATHOM TUIOCKOCTH IpapuKoB (PYyHKIMNA B 3aBUCUMOCTH
OT 3Ha4eHUH K03(UIMEHTOB, BXOIAMHUX B (hopMmyny. [Toka3piBaTh cXeMaTH4eCKU
pacroyio’keHue Ha KOOPIMHATHOM TIIOCKOCTH TpauKoB (YyHKIMN BUIA B 3aBUCIMOCTH OT

k o
3HAQYCHUA KOD HUIIMCHTOB, BXOOAIIINX B (DOPMYJI = —. Ctpours rpauxu u3ydaeMoii
yayy =~ y

(YHKITUH, OMKUCHIBATh HX CBOMCTBA B 3aBUCHMOCTH OT 3Ha4eHUs K0 PuiinenTa, BXOASIIEro B
dbopmyny. Ctpouth rpaduk (GYHKIIMHU, ONMMCHIBATH M0 CBOHCTBA
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n.5.1-
5.6

IToBTOpeHue no teme: «OyHKIMU»

Bbruncnste 3HaueHus QyHKIMHA, 3a1aHHBIX POpMyiIaMu (IpU HEOOXOJMMOCTH MCIIOIb30BaTh
KaJIbKYJISITOP); COCTABJISTh TaOIUIIBI 3HaYCHUH (QyHKIUI. CTPOUTH IO TOYKaM rpaduku
¢yHkuuid. OnuceIBaTh CBOWCTBA (PYHKIMHU HAa OCHOBE €€ rpa)niecKoro npeacTaBICHuUs.
MonenupoBath peanbHble 3aBUCUMOCTH (hopMyiiamu U rpadukamu. Unrats rpaduxu
peanbHbIX 3aBHCUMOCTEN. Mcronp30BaTh (yHKIMOHAIBHYIO CUMBOIMKY AJIS 3aIHCH
pa3HooOpa3HbIX (PAKTOB, CBSI3aHHBIX C paCCMaTPUBAEMBIMU (PYHKLUSAMH, 000TaIast OMbIT
BBITIOJTHEHUS 3HAKOBO-CUMBOJIMYECKUX JIeHCTBHIA. CTPOUTH peueBble KOHCTPYKIIUH C
UCIOJIb30BaHMEM (PYHKLIMOHAIBHON TepMUHONIOTHH. VICTIOIb30BaTh KOMITBIOTEPHBIE
IIPOTPaMMBI 7Sl TOCTPOSHUs rpauKoB (DYHKIUH, VIl UCCIIEIOBAHUS TTOJIOKEHUS Ha
KOOPJAMHATHOM IJIOCKOCTH IpaduKOB (PYHKIUI B 3aBUCUMOCTH OT 3HAYCHHUH KOAPPUIINEHTOB,
BXOZAIIUX B (hopMyny. PaciozHaBaTh BUJIbI H3ydaeMbIX (yHKIMNA. [Ioka3bBaTh CXeMaTHUECKU
pacrnojokeHne Ha KOOPIUHATHOM IUIOCKOCTH TpadukoB GpyHKImH Buga y = KX, y =kx + b, y =

k
= B 3aBUCHMOCTH OT 3Ha4eHUs1 KO3()(PUIIEHTOB, BXOIAMIUX B (hopmyiiel. CTpOUTH rpaduKu
X

n3y4aeMbIX (YHKIIUI; ONMCHIBATh X CBOICTBA
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n.5.1-
5.6

KonTpoabHnas padora Ne6 no
TeMe. «DyHKIHU»

Bbruncnste 3HaueHus QYHKIMHA, 3a1aHHBIX PopMyiIaMu (IpU HEOOXOJMMOCTH MCIIOIh30BaTh
KaJIBbKYJISITOP); COCTABJISATh TaOIUIIBI 3HaYeHUH (QyHKIUI. CTPOUTH IO TOYKaM rpaduku
¢yHkuuid. OnuceIBaTh CBOWCTBA (PYHKIUHU HAa OCHOBE €€ rpa)ndecKoro npeacTaBICHuUs.
MonenupoBath peanbHble 3aBUCUMOCTH (hopMyiiamu U rpaduxamu. Uurats rpaduxu
peanbHbIX 3aBHCUMOCTEN. Mcronp30BaTh (yHKIMOHATBHYIO CUMBOJIMKY AJIS 3aIHCH
pa3HooOpa3HbIX (PAKTOB, CBSI3aHHBIX C pACCMaTPUBAEMBbIMU (PYHKLUSAMH, 000TaIast OMbIT
BBITIOJTHEHUS 3HAKOBO-CUMBOJIMYECKUX JIeHCTBHIA. CTPOUTH peueBble KOHCTPYKIIUH C
UCIOJIb30BaHNEM (PYHKLIMOHAIBHON TepMUHONIOTHH. VICTI0Ib30BaTh KOMITBIOTEPHBIE
IIPOTPaMMBI 7Sl TOCTPOSHUs rpauKoB (DYHKIUH, VI UCCIICIOBAHMS TTOJIOKEHUS Ha
KOOPJAMHATHOM IIIOCKOCTH IpadKOB (PYHKIUI B 3aBUCUMOCTH OT 3HAYCHHUI KOAPPUIINEHTOB,
BXOZAIIUX B (hopMyny. PacioznaBaTh BUJIbI M3ydaeMbIX (yHKIMNA. [Ioka3bBaTh CXeMaTHUECKU
pacmnojokeHne Ha KOOPIUHATHOM IUIOCKOCTH TpadukoB GpyHKImH Buga y = KX, y =kx + b, y =

k
= B 3aBUCHMOCTH OT 3Ha4eHUs1 KO3()(HUIIEHTOB, BXOIAMIHUX B (hopmyibl. CTpOUTh rpaduKu
X

M3y4aeMbIX (YHKIIMI; ONMChIBAaTh X CBOMCTBA.

I'naBa 6. BepositHoCTh M cTaTHCTHKA (7 YAaCOB)
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n.6.1

Pabora Hajg ommbOkamu.
CTaTUCTHYECKHE XapaKTEPUCTUKH

XapakTepru30BaTh YUCIIOBBIE PSbI C IOMOLIBIO PA3JIMYHBIX CPEAHUX

89

n.6.2

BeposiTHOCTh paBHOBO3MOYKHBIX
COOBITUI

HaxomuTh BEepOsITHOCTb COOBITHI TPH PABHOBO3MOXKHBIX HCXO0/1aX




90 1.6.3 CoKHbI€ KCIIEPUMEHTHI Pemiate 3a71aui Ha BEIYUCICHHE BEPOSITHOCTEH C MPUMEHEHHEM KOMOMHATOPHKHI

91 1.6.3 C0KHbI€ SKCIIEPUMEHTHI Pemiate 3a71aun Ha BRIYUCICHHE BEPOSITHOCTEH C MPUMEHEHHEM KOMOMHATOPUKHI

92 n.6.4 I'eomeTpuueckue BEpOSATHOCTH Haxoauts reomeTpudeckie BEpOSITHOCTH

93 | n.6.1- [ToBTOpEHue 1o Teme: XapaKkTepu30BaTh YUCIOBBIE PSJIBI C TIOMOIIBIO PA3IMYHBIX CpeaHIX. HaxoquTh BepOsSTHOCTD

6.4 «BepoaTHOCT M CTaTHCTUKA» COOBITHIA MPH PABHOBO3MOXHBIX MCXO0/1aX; pelIaTh 3ajaul Ha BEIYUCICHHE BEPOSTHOCTEH €

npUMeHeHHeM KoMOuHaTopuku. HaxouTh reoMeTpuueckue BEpOsITHOCTH

94 n.6.1- KonTtpoubsHas padora Ne/ mo XapakTepru30BaTh YUCIIOBBIE PABI C TOMOILIBIO PAa3JIMYHBIX cpeaHuX. Haxoaurs BEpOATHOCTD

6.5 TeMe: «BepoSiTHOCTb 1 COOBITHI MPH PABHOBO3MOXHBIX MCXO0/1aX; peliaTh 3aja4ul Ha BEIYUCICHHE BEPOSTHOCTEH €
CTATHCTHKA» npUMeHeHHeM KoMOuHaTopuku. HaxouTh reoMeTpuueckue BEpOSITHOCTH.
Hrorosoe nopropenne (8 uacon)
95 |nml.1- Hrorosoe noBTopenue no reme: | KoncrpyupoBath anredpanueckue BelpakeHus. HaxoauTs 061acTh onpenenenus
n.1.8 «Anrebpanueckue 1poou» anreOpandeckoil 1poOH; BBITIOIHIATH YUCIOBbIE MTOJCTAHOBKU M BHIYUCIIATH 3HAUEHUE IpoOH, B

TOM YHCJIE C TOMOIIBIO KaJIbKYJIATOPA. BRIMOMHATH NeiicTBUA anreOpandeckux Ipooei.
[TpumeHsTH Ipeobpa3zoBaHre BBIPAKEHHM I peleHus 3a1a4. BeipakaTh nepeMeHHbIe U3
dopmyn (puzndecknx, reOMETPHUYESCKHX, OMUCHIBAONINX OBITOBBIC CHUTyanuH). [IpoBoaUTH
MCCIICIOBaHMS, BBISBIISITH 3aKOHOMEpHOCTH. DOpMYIMPOBATh, 3aIMCHIBATh B CUMBOJIMUECKON
(dbopme 1 WILTIOCTPUPOBATH TPUMEPAMHU CBOWCTBA CTEIICHHU C LIEJIBIM ITOKa3aTeNleM; IPUMEHSTh
CBOWCTBA CTEIIECHH U1l MpeoOpa30BaHus BHIPAKECHUN U BBIYUCICHUHN. MICIIONB30BaTh 3aMuch
YHceN B CTAaHIAPTHOM BUJIE JUIS BRIPAKEHHS pa3MEpOB 0OBEKTOB, JIIUTEIFHOCTH IIPOLIECCOB B
okpy»katomieM Mupe. CpaBHUBATh YUCIIA M BEJIHMUUHBI, 3alIMCaHHBIE C UCTIOIb30BAaHHEM
crerieHd 10. BBIMONHATE BBIYUCICHUS C peIbHBIMU TaHHBIMU. BBINOTHATD IPUKUIKY U
OLIEHKY pe3yJbTaTOB BBIYHCICHUN. PemaTs ypaBHEHHS ¢ APOOHBIME KO3 HIIMEHTaMH,
pemaTh TEKCTOBBIE 3a/1a4M ANredpanuyecKuM METOJIOM

9 |mn.l.1- HroroBasi koHTpobHasi padota | Haxoauth 00aacTh onpeesieHus anredpandeckoi Jpoou; BEIMOIHATS YUCIOBBIE MTOACTAaHOBKH

n.1.8 3a Kypc 8 ki1acca Y BBIYHCIIATH 3HaYCHUE APOOH, B TOM YHCJIE C TIOMOUIBIO KAJbKYJIATOpa. BHIMOIHATE AeHCTBUS

. . k
anredpandeckux apobeit. CTpouts rpadguxu GyHkimid y =X, y =KX + b, y = ~» MccriesioBarsb

no rpaduky ux coiicta. [lpuMeHsTH CBOMCTBA KBaJpaTHBIX KOPHEH K MPeoOpa3oBaHMIO
BbIpakeHUi. OpMyIHPOBATH OINpeIeIeHuEe KyOMUeCKOro KOPHS U3 YUCIIA, YMETh BBIUUCIIATH
KyOndeckue KOpHHU U3 Yucia. PemaTs KBaipaTHble ypaBHEHUS — OJIHBIE U HETIOIHbIE U
yYpaBHEHHMS, CBOJSIINECS K KBAAPATHBIM, ITyTEM MPeoOpa3oBaHU, a TAKXKE C TIOMOLIBIO
3aMeHbI IepeMeHHOi. PeraTe TeKcToBbIE 3a7aul anredpandeckum crocodbom. IlpeacraBnars
KBaJIpaTHbIN TPEXWIECH B BUJIC POU3BEICHHS JTMHEUHBIX MHOXKHUTEIIECH. PemaTts cuctemMbl 1ByX
JMHEWHBIX YPaBHEHUH ¢ ABYMS EPEMEHHBIMU PAa3IMYHBIMH CcrIoco0amMu. XapaKkTepu30BaTh




YHCIIOBBIE PSAABI C TOMOIIBIO PA3IMYHBIX CpeIHUX. HaXxoIuTh BEpOsITHOCTh COOBITHI TTPU
PaBHOBO3MOJKHBIX UCXOJaX; pelaTh 3a1a4i Ha BBIYUCIICHUE BEPOSITHOCTEU C IPUMEHEHUEM
KoMOuHaTopuku. HaxonuTe reoMeTpudeckue BEPOSITHOCTH
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n.2.1 -
2.8

HTorosoe nMoBTOpEHUE 110 TEME!

«KBagpaTHble KOpHU»

@opMyIUpOBATH ONPEACICHU KBaIPaTHOIO KOPHS U3 YMCJIA, pEIIaTh 3aJa4H, IPUBEIIINE K
MOHSTHUIO KBAaJIPaTHOTO KOpHs. IIpuBOIUTE puMeEphI MppaliMOHaIbHBIX YUCEIl; PAaCO3HABATh
MppalMOHAJIbHBIE U PallMOHAIbHbIE Ynciaa. ONMUCHIBATH MHOXKECTBO I€HCTBUTENBHBIX YHCEIL
N300pakaTh unciia TOYKaMHu KOOpAWHATHOM npsimoit. @opmynupoBats Teopemy [Iudaropa,
YMETh HaXOJIUTh JIOOYIO0 CTOPOHY IPSAMOYTOJIBHOTO TPEYTOJIbHUKA, €CIIH U3BECTHHI JIBE
apyrue. Ctpouts rpaduk GyHKIMH y = VX, HcclenoBath 110 rpaduKy eé cBoicTBa.
Jloka3bIBaTh CBOICTBA apu(METHUECKUX KBAJPATHBIX KOPHEH; MPUMEHSTh UX K
npeoOpa3oBaHUIO BbIpakeHUH. DOPMYITMPOBATH OpeaecHHe KyOU4ecKoro KOpHs U3 YnCIa,
YMETh BBIYUCIISATh KyOHMUECKHe KOPHU U3 YHCIIA
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n.3.1-
3.7

HTorosoe nMoBTOpPEHUE 110 TEME!

«KBaapaTHble ypaBHEHUS»

Pacrnio3HaBaTh KBajpaTHbIC ypaBHEHUS, KiIaccu(GUIMPOBaTh UX. BRIBOOUTH opMyITy KOpHEH
KBaJIpaTHOT'O ypaBHEHMs. Pemats kBajpaTHbIE ypaBHEHUS — [TOJIHBIE U HemnoJiHble. [IpoBoauTh
IIPOCTEUIINE UCCIEA0BAHUS KBAJAPATHBIX YpaBHEHUN. PemaTe ypaBHeHuUs, CBOASAILIMECS K
KBaJpaTHBIM, IIyTEM MTPeoOpa30BaHUM, a TAK)KE C MOMOIIBIO 3aMEHBI TIEPEMEHHOI.
Habnronate 1 aHaIM3UpPOBATh CBSA3b MEXKIY KOPHAMH U K03(pduimeHTaMu KBaapaTHOTO
ypaBHeHHs. POpMyIHpOBaTh U JOKA3bIBaTh TeopeMy Buera, a Takxke oOpaTHYIO Teopemy,
NPUMEHSATH 3TH TEOPEMBI IS peIIeHUs pa3HO0Opa3HbIX 3aa4. PemaTh TeKCTOBBIEC 3a/1a4H
anreOpandeckuM crocoOOM: MEPEXOUTh OT CIOBECHOI (POPMYIHUPOBKH yCIOBUSA 33]jauu K
anreOpanvecKkoil Moy MyTéM COCTaBJICHUS YPAaBHEHUS, pEIIaTh COCTABICHHOE YPaBHEHHE;
MHTEPIPETUPOBATH pe3yibTaT. Pacrio3HaBaTh KBaJpaTHBIM TPEXWIEH, BBIICHUTH BO3MOKHOCTh
pa3oKEeHUsl Ha MHOXKHUTEIH, IPEACTABIATh KBaIPaTHbIN TPEXWIEH B BUJI€ IPOU3BEICHUS
JIMHEWHBIX MHOKUTENEH. [IpUMEHATh pa3nudHbie IPUEMBI CAMOKOHTPOJIS IIPU BBIIIOJHEHUH
npeoOpaszoBanuii. [IpoBoANTE Hcce10BaHUS KBAJPATHBIX YPAaBHEHUN C OyKBEHHBIMH
KOd(pUITMEHTaMH, BBISIBUTH 3aKOHOMEPHOCTH
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n.4.1-
4.7

HTorosoe oBTOpPEHUE 110 TEME!
«CHcTeMbl ypaBHECHUI»

Onpenenars, ABJIAETCS JIM Iapa YUCEI PELIEHUEM YPABHEHUS C IBYMsI IEPEMEHHBIMU;
IIPUBOJUTH IIPUMEPBI PELLICHUN YPABHEHUH ¢ ABYMs IIepeMeHHbIMU. Pemarts 3anauuy,
anreOpandeckoil MOJIENbIO0 KOTOPBIX SBJISIETCS YPaBHEHUE C ABYMS IIEPEMEHHBIMU; HAXOAUTh
1esnble pemeHus myTéM nepedopa. Pacno3HaBarh TuHEHHbIC ypaBHEHUS C ABYMS
NEPEMEHHBIMH; CTPOUTH MPSIMbIE — IPaUKK JTUHEHHBIX YpaBHEHUH; NU3BIEKATh U3 YPaBHEHHS
Buaay = kx + b uadopmanuto o monoxxeHnu npsiMoii B KOOPAWHATHOMN TTIOCKOCTH.
Pacno3naBath napajuieiabHbIE U IIEPECEKAIOIIUECS IIPSMBIE 10 UX YPABHEHUAM;
KOHCTPYHMPOBATh YPaBHEHHUs NPSIMBIX, ITAPAJUICIBHBIX JaHHOU NpsiMoil. Mcnonb30BaTh NpUEMBI




CaMOKOHTPOJISI IPH MOCTPOCHUH I'paMKOB TMHEHHBIX ypaBHEHUH. Pemars cucteMsl 1Byx
JMHEWHBIX YPaBHEHUH C ABYMS IIEPEMEHHBIMHU; UCIIOIB30BATh rpapuyecKre MpeacTaBIeHUs
JUISL UCCIIEIOBAHUSl CUCTEM JIMHEHWHBIX YPaBHEHUN; pelIaTh IIPOCTEHIIINE CUCTEMBI, B KOTOPBIX
OJTHO U3 ypaBHEHUH He ABIsETCS TMHEHHBIM. [IpuMeHsaTh anreOpandeckuii anmapar ams
peleHus 3a/1a4 Ha KOOPIMHATHOM TIOCKOCTH. PeraTe TeKCTOBbIC 3aJauu alNre0pandecKum
CIOCOOOM: MIEPEXOAUTH OT CIIOBECHOM (DOPMYITMPOBKH YCIOBHUS 337a4UH K aIreOpandeckoi
MOZEJIN ITyTEM COCTABJICHUS CUCTEMBI YPAaBHEHUH; pelIaTh COCTABICHHYIO CUCTEMY
YPaBHEHUH; HHTEPIPETUPOBATH PE3YJIbTAT
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n.5.1-
5.6

Hrtorosoe noBTOpEeHUE MO TEME:
«DyHKIUU»

Bbruncnste 3HaueHus QyHKIMHA, 3a1aHHBIX POpMyiTaMu (IpY HEOOXOJMMOCTH MCIIOIb30BaTh
KaJIbKYJISITOP); COCTABJISTh TaOIUIIbI 3HaYeHUH (QyHKIUI. CTPOUTH IO TOYKaM rpaduku
¢yskuuid. OnuceIBaTh CBOWCTBA (PYHKIUHU HAa OCHOBE €€ rpa)ndecKoro npeacTaBICHuUs.

MonenupoBath peanbHble 3aBUCUMOCTH (hopMyiamu U rpadukamu. Untath rpaduxu
peanbHBIX 3aBHCUMOCTEl. Mcronbp30BaTh (yHKIMOHATBHYIO CUMBOJIMKY AJIS 3a1IMCH
pa3HooOpa3HbIX (PAKTOB, CBSI3aHHBIX C pACCMAaTPUBAEMBbIMU (PYHKLUSAMH, 000TaIast OTBIT
BBITIOJTHEHUS 3HAKOBO-CUMBOJIMYECKHX JIeHCTBHIA. CTPOUTH peueBble KOHCTPYKIIUH C
MCTOJIb30BaHNEM (PYHKIMOHAIBHON TepMUHONIOTHH. VICTI0Ib30BaTh KOMITBIOTEPHBIE
IIPOTPaMMBI JIJIsl TOCTPOSHUs rpauKoB (DYHKIUH, VT UCCIICIOBAHMS TTOJIOKEHUS Ha
KOOPJAMHATHOM IJIOCKOCTH IpauKOB (PYHKIUI B 3aBUCUMOCTH OT 3HaYCHHUI KOA(PPUIINEHTOB,
BXOZAIIUX B (hopMyny. PaciozHaBaTh BUIbI M3ydaeMbIX (yHKIMNA. [Ioka3pBaTh CXeMaTHUECKU
pacrnojokeHne Ha KOOPIUHATHOM IUIOCKOCTH TpadukoB GpyHKIMH Buma y = KX, y =kx + b, y =

k
= B 3aBUCHMOCTHU OT 3HaYeHUA K03 (pPuimeHToB, Bxoaamux B popmyiel. CTpouTh rpaduku
X

n3y4aeMbIX (YHKIIUI; ONMCHIBAaTh X CBOMCTBA
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HTorosoe nMoBTOpPEHUE 110 TEME!
«DyHKIUU»

Bbruncnste 3HaueHus QyHKIMHA, 3a1aHHBIX POpMyiTaMu (Ipy HEOOXOJMMOCTH MCIIOIh30BaTh
KaJIbKYJISITOP); COCTABJISTh TaOIUIIbI 3HaYeHUH (QyHKIUH. CTPOUTH IO TOYKaM rpaduku
¢yHkuuid. OnuchIBaTh CBOWCTBA (PYHKIUHU HAa OCHOBE €€ rpa)niecKoro npeacTaBICHuUs.

MonenupoBath peanbHble 3aBUCUMOCTH (hopMyiamu U rpadukamu. Uurath rpaduxu
peanbHbIX 3aBUCUMOCTEl. Mcnonb30BaTh (yHKIMOHATBHYIO CUMBOJIMKY AJIS 3a1IMCH
pa3HooOpa3HbIX (PAKTOB, CBSI3aHHBIX C pACCMAaTPUBAEMBIMU (PYHKLUSAMH, 000TaIast OMbIT
BBITIOJTHEHUS 3HAKOBO-CUMBOJIMYECKHX JIeHCTBHIA. CTPOUTH peueBble KOHCTPYKIIUH C
UCTOJIb30BaHNEM (PYHKLIMOHAIBHON TepMUHONIOTHH. VICTI0Ib30BaTh KOMITBIOTEPHBIE
IIPOTPaMMBI JIJIsl TOCTPOEHUs rpauKoB (DYHKIUH, T UCCIICIOBAHMS TTOJIOKEHUS Ha
KOOPJAMHATHOM IJIOCKOCTH IpadKOB (PYHKIUI B 3aBUCUMOCTH OT 3HAYCHHUI KOA(PPUIINEHTOB,
BXOZAIIUX B (hopMyny. PaciozHaBaTh BUIbI 3ydaeMbIX (yHKIMNA. [Ioka3bBaTh CXeMaTHUECKU
pacrosoKeHne Ha KOOPIUHATHOM IUIOCKOCTH IpadukoB GpyHKImH Bumay = KX, y =kx + b, y =




K
~ B 3aBUCHMOCTH OT 3HAYCHHUSA K03 PULIMEHTOB, BXOAAUHMX B popmybl. CTpouTh rpaduku

n3y4aeMbIX (YHKIIUI; ONMCHIBAaTh X CBOMCTBA
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HTorosoe nMoBTOpPEHUE 110 TEME!
«CHcTeMbl ypaBHECHUI»

Onpenenars, ABJISETCS JIM Iapa YUCEJl PELIEHUEM YPABHEHUS C IBYMsI IEPEMEHHBIMU;
IIPUBOJUTH IIPUMEPBI PEILICHUN YPABHEHUH ¢ ABYMs IIepeMeHHbIMU. Pemarts 3anauuy,
anreOpandeckoil MOJIeNbI0 KOTOPBIX SBJISIETCS YPaBHEHUE C ABYMS IIEPEMEHHBIMU; HAXOAUTh
1elble pemeHus myTéM nepedopa. Pacrio3HaBath TMHEHHBIE ypaBHEHUS C ABYMS
NEPEMEHHBIMU; CTPOUTH MPSIMbIE — IPaUKK TUHEHHBIX YPaBHEHUI; U3BIEKATh U3 YPAaBHEHHS
Buza y = kx + b uadopmanuio o monoxennu npsiMoii B KOOPAWHATHOMN TTIOCKOCTH.
Pacno3naBath nmapajuieibHbIE U IIEPECEKAIOIIUECS IIPSMBIE 10 UX YPABHEHUAM;
KOHCTPYHMPOBATh YPaBHEHHUs NPSIMBIX, [TApAJUICIbHBIX JaHHOU NpsMOi. Mcnonb30BaTh NpUEMBI
CaMOKOHTPOJISI IPH ITOCTPOCHUH I'pahMKOB JTMHEHHBIX ypaBHEHUH. Pemarh cuctemMsl IByX
JMHEWHBIX YPaBHEHUH C ABYMS IIEPEMEHHBIMHU; UCIIOIB30BATh rpapuyecKre MpeaCcTaBICHUs
JUISL UCCIIEIOBAHUS CUCTEM JIMHEHWHBIX YPAaBHEHUM; pelaTh IIPOCTEHUIIINE CUCTEMBI, B KOTOPBIX
OJTHO U3 ypaBHEHUH He ABIsETCS TMHEHHBIM. [IpuMeHsaTh anreOpandeckuii anmapar ams
peleHus 3a/1a4 Ha KOOPIAUHATHOM TUIOCKOCTH. PermaTh TeKCTOBbIE 331a4H aareOpaniecKum
CIOCOOOM: MIEPEXOAUTH OT CIIOBECHOM (HOPMYITMPOBKH YCIOBUS 334a4H K alredpanyeckon
MOZEIIN ITyTEM COCTABJICHUS CUCTEMBI YPAaBHEHUH; pelIaTh COCTABICHHYIO CUCTEMY
YPaBHEHUH; HHTEPIPETUPOBATH PE3YJIbTAT




9 KJIACC

OCHOBHEIC BHUABI JCATCIBHOCTHU 06yqa101111/1x051

HaumenoBanue pazgena | KoauuecTBO OcHOBHOE
(TembI) Kypca 4acoB coJiep)KaHHe
Uucna 1 BEIYUCICHHUS. 9 Pa3BuBaTh npeacTaBJjieHUs O YKUCIIax: OT MHOXKECTBA
JlelicTBUTENbHBIEC YKCIIA HaTypaJbHBIX YUCEN JO MHOXKECTBA ACHCTBUTEIBHBIX YUCET.
O3HAKOMUTBCS C BO3MOKHOCTBIO MPEJICTABICHUS

PamyonansHple  4HCIIA, . 5 . .
HPPALIHOHATBHEIE NEUCTBUTEIILHOTO YKCIIa Kak OECKOHEUHOMN NeCATUYHON
upcna, KOHeuHble 1 (POOH, IPUMEHSITH JIECATUYHbIE TPUOIVIKEHUS
OECKOHEUHbIE palMOHATBHBIX U UPPALMOHANBHBIX yuced. U300paxarTs
ACCATUIHBIC POOH. |1eifcTBHTEIBHBIC YHCIIA TOYKAMH KOOPINHATHOMN TIPSIMOI.
MHOkeCTBO

JICUCTBUTCIBHBIX YHCEIT,
NEUCTBUTEIBHBIE YHCIIa
KaK OeCKOHEUHBIC
ECATUYHBIC Tpoowu.
B3aumMHO 0JHO3HAYHOE
COOTBETCTBHE MEXKITY
MHOKECTBOM
NEUCTBUTSIBHBIX YHCEN
WU MHOXXECTBOM TOYEK
KOOPJIWHATHOM MPAMOIA.
CpaBHEHHE
JICUCTBUTCEIBHBIX YHCE,
apudmeTndeckue

3anuceiBaTh, CPABHUBATH U YIOPSIA04YHUBATH
NIEMCTBUTEILHBIC YHCIIA.

BbInoJHATH, cOYeTast YCTHBIE U TUCbMEHHBIE TPUEMBI,
apudmMeTnyecKkue AeiiCTBUS C PAIMOHAIBLHBIMU YHUCJIAMH,
HAXO0JUThb 3HAUCHUS CTEIICHEH C IICJIBIMHU ITOKA3aTSIISIMHA U
KOPHEW; BHIYMCJISATH 3HAYEHUS YHUCIOBBIX BBIPAKECHU .
IHonyuyuts npeacraBjieHue 0 3HAYNMOCTH
NEVUCTBUTEIBHBIX YHCEN B MPAKTUUECKOU NEATEITLHOCTH
JeJI0BEKa.

AHAJIM3UPOBATL M [1eJaTh BbIBOJAbBI O TOYHOCTH
NpUOIKEHUST AEHCTBUTEIBHOTO YHCIA MPHU PEIICHUU
3ajad.

OKpyrasiTh ACHCTBUTENBHBIE YNCIIA, BBINOJIHATH NPUKHAKY
€3yJIbTaTa BBIYUCICHUN, OLEHKY 3HAYCHUN




NEUCTBUS C
NEVUCTBUTEIBHBIMU
YU CIIAMU.
[TpubnmxEnnoe
3HAYEHUE BEJINYWHBI,
TOYHOCTH
MPUOIMKEHHUS.
OkpyrieHue yucesn.
[Ipukuaka 1 oueHka
pEe3yJIbTaTOB
BBIYMCIICHU N

YUCIIOBBIX BBIPAKECHUM.
3HAKOMUTBHCS ¢ HCTOPHEH PA3BUTHS MATEMATHKH

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHUS C OJHOU
MMEPEMEHHOU

14

JIuneliHOe ypaBHEHHE.
Pemenne ypaBHeHM,
CBOJAIIUXCS K
JINHEWHBIM.
KBanparnoe
ypaBHeHue. Pemenne
YpaBHEHHH,
CBOJAIIUXCS K
KBaJI[PATHBIM.
bukBagpaTHbie
YpPaBHEHUS.

[Ipumepsl pemenus
YPaBHEHUU TPEThEU H

YETBEPTOU CTEIIECHEN

OcBauBaTh, 3aI0MMHATH U NPUMEHATH rpauyecKue
METOJbl TNPU PEUICHHH YypPaBHEHUW, HEPABEHCTB M UX
CHUCTEM.

Pacno3naBarsp 1ienbie v qpoOHbIE YpaBHEHUS. PemaTh
JINHEHHbIe U KBaJpaTHble YPABHEHHS, YPaBHCHUS,
CBOJISIINECH K HUM, MPOCTEUIIINE
IpOOHOpaIMOHATBHBIE YPABHEHHUS.

HpezmaraTL BO3MOKHBIE CITOCOOBI peHuIiCHUA TCKCTOBBIX

3ajJay, Oﬁcy)KI[aTL HX 1 pemIaThb TCKCTOBBIC 3a1a4U Pa3HbIMHU

crocobamu.
3HAKOMUTBHCH C HCTOPHEH PA3BUTHS MATEMATHKH




pa3I0kKECHUEM Ha
MHOXXHUTENH. Pemmenue
TpoOHOPpAITMOHATBLHBIX
YpPaBHEHH.

Penienne TEKCTOBBIX 3a1a4
anreOpandeckuM METOI0M




YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHUN

14

YpaBHEHHE c IBYMsI
MEPEMEHHBIMM M €T0
rpapuk. Cucrema JBYX
JUHEWHBIX YpPaBHEHHU C
IByMsl IIEPEMEHHBIMHU U €€
pewienue. Pemenue cucrem
IBYX YpPaBHEHUM, OHO U3
KOTOpPBIX  JIMHEWHOE, a
Ipyroe — BTOPOW CTEICHH.

['paduueckas
WHTEPNPETALNS]  CUCTEMBI
YPaBHEHHM C IByMA
MepeMEHHbIMU.  Pernienne
TEKCTOBBIX

OcBauBaTh U NPUMEHATH MPUEMBI PEUICHUS CUCTEMBI
NBYX JINHEWMHBIX YPAaBHEHU C IBYMS IEPEMEHHBIMU U
CUCTEMBI IBYX YPaBHEHUH, B KOTOPHIX OJTHO YpaBHEHUE HE
SIBJISIETCSL TUHEUHBIM.

Hcnoab3oBaTh GyHKIIMOHAIBHO-TpadUUECKUE
MpEeACTABICHUS 1 pellieHUs U UCCIeJOBAHUS YPaBHCHUN
U CHUCTEM.

AHAJIM3MPOBATH TEKCTHI 32/1a4, pelIaTh UX
anreOpanvdeckuM CriocoOOM: MepexXoauTh OT CIIOBECHOM
(hopMyJIMPOBKY YCIOBUS 3a1a4M K aareOpandeckoil Mmoaenu
[MyTEM COCTABJICHUS] CUCTEMBbI YPaBHEHUH; PelIaTh
COCTaBJICHHYIO CUCTEMY YPaBHEHUI; HHTEPNPETUPOBATH
pe3yJbTar.

3HAKOMUTBHCS C HCTOPHEH PA3BUTHS MATEMATHKH

3a7a4 aareOpanyecKuMm
criocooom




YpaBHEHUS U HEPABEHCTBA.
Hepasenctsa
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Hucnossie
HEPABEHCTBA U UX
CBoOMCTBA. JInHEHHBIE
HEPABECHCTBA C OJTHOM
MMEePEMEHHON M UX
pemenue. CucteMbl
JINHEVHBIX HEPABEHCTB
C OHOM MEPEMEHHOU
U UX PELICHHUE.
KBanpartubie
HEPABEHCTBA U UX
pELICHUE.
['paduueckas
WHTEpHIpEeTals
HEPABEHCTB U CUCTEM
HEPABEHCTB C JIBYMS
[MepPEMEHHBIMU

Yurath, 3alIMCHIBATDH, IOHUMATH, HHTEPIPETHPOBATH
HEPABEHCTBA; UCIIOJIb30BATh CUMBOJIMKY U TEPMUHOJOTHIO.
BoinoaHsATh peobpazoBaHrs HEPABEHCTB, HCIOJIb30BaTh
JUIsl IpeoOpa3oBaHMs CBOMCTBA YMCIOBBIX HEPABEHCTB.
Pacno3naBaThb JTUHEHHBIE U KBaJpPAaTHBIE HEPABECHCTBA.
PemiaTp nuHEliHbIE HEPABEHCTBA, CUCTEMBI JTUHEUHBIX
HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIFOYAIOIINX KBAJIPATHOE
HEPABEHCTBO, U PEIIATh UX; 00CYKAATh MMOJyYECHHbIE
peIICHUS.

HN300pakaTh pelieHrne HEPAaBEHCTBA U CUCTEMbl HEPaBEHCTB
Ha YMCJIOBOM MPSAMOH, 3aIUCHIBATH PEIICHUE C TOMOIIBIO
CHUMBOJIOB.

Pematsb kBagpaTHbIe HEPABEHCTBA, UCIIONB3Ys rpaduuecKue
MpPEICTABJICHHUS.

OcBanBaTh U NPUMEHATH HEPABEHCTBA MPU PELICHUU
Pa3IUYHBIX 33]1a4, B TOM YHUCJI€ MIPAKTUKOOPUEHTHUPOBAHHBIX

OyHKIUU

16

KBagpatnunas ¢hyHKIHS,
e€ rpaduK 1 CBOMCTRBA.
[Tapaboma, KoopAUHATHI
BEPUIMHBI TapadoJIbl, OCh

Pacno3naBarhb BUBI U3y4aeMbIX (bYHKITHIH;
WLTIOCTPUPOBATH CXeMATHYEeCKH, 00BLACHATDH
pPacIoioKeHHEe Ha KOOPAMHATHOW IUIOCKOCTH Tpa)uKOB
k

gynxumii Buma: y =kx, y=kx+b,y= _,y=x%
X




CUMMETPUHU TTapalOoIbl.

['paduku hyHKIMIA:

y = kx, y =kx
+ b,

k

y= —

X

y=x4y=

X3,y =Vx
y=|x]|

y = 5y =v% y = |x| B 3aBHCHMOCTH OT 3HAYCHHIA
K03 (DHUITMEHTOB; ONMUCHIBATH X CBONMCTBA.
Pacno3naBaTh kBajpaTuuyHyio QyHKIHUIO 1O GopMmyIie.
IlpuBoauTh NMpUMepbI KBaJIPAaTUYHBIX 3aBUCUMOCTEH
U3 peajbHOM XU3HU, PU3UKU, TeOMETpUU. BhIIBAATHL U

0000maTe 0COOEHHOCTH Tpaduka  KBaAPATUUHOM
ynxuun y = ax? + bx + c.
Crpouts u wu300paxkath cXeMaTHYeCKH Tpaduku

KBaJpaTU4HbIX (YHKIUH, 3alaHHbIX (opMyJlaMH BUAa Y =
ax’, y=ax’+q, y=a(x +p) y=ax’+bx+c.
AHaJII/I3I/IpOBaT]) H NPUMCHATH CBOJCTBA HN3Y4YCHHBIX

(GyHKIUI 1719 UX TOCTPOCHHUS, B TOM YHUCJIE C TOMOIIbIO
U(PPOBBIX pecypcoB




Yucnosbie
OCJIEI0BATEIILHOCTH
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[loHATHE YHCITOBOM
MMOCIIEIOBATELHOCTH.
3anaHue
MMOCIIEIOBATENLHOCTH
PEKYpPpPEHTHOMN
dbopmynoit u popmyoit
N-ro 4ieHa.
ApubmeTnyeckas u
reoMeTpHUYECKast
MIPOTPECCUMN.
®opmyiisl N-ro 4iieHa

apumeTndecKon u
rEOMETPUUECKOU

OcBaunBaTh U NPUMEHATH UHJICKCHbIE 0003HAYEHN,
CTPOUTH peveBble BHICKA3BIBAHNUS C HCIIOJIb30BAHUEM
TEPMUHOJIOTUH, CBA3aHHOMN C MOHSTHUEM MOCIIEI0BATEIIbHOCTH.
AHaau3upoBaTh GopMyITy N-TO 4ieHa
MOCJIEI0BATEIbHOCTH WU PEKYPPEHTHYIO HOpMYITy H
BBIYMCJATH YJIEHBI TIOCIIEI0BATEILHOCTEM, 3aTaHHBIX
ATUMHU (POpMyTIaMHu.
YcranaBiauBaTth  3aKOHOMEPHOCTb B IMOCTPOCHUU
MOCJIEI0BATEILHOCTH, €CJIM BBINIUCAHBI TIEPBHIE HECKOJIBKO
€€ WICHOB.

Pacno3naBaTh apupMeTUUECKYIO U TE€OMETPUUYECKYIO
MPOTPECCUU MPHU PA3HBIX CIIOCOOAX 3aaHUS.




[POrPEeCCUi, CyMMBI
MEePBBIX N YICHOB.
MN300pakeHne 4ICHOB
apu(mMeTnIecKon u
rEOMETPUUECKOU
MpOrpeccuid TOUKaMu Ha
KOOPJAWHATHOU
TJIOCKOCTH. JINHEHHBII
1 YKCIIOHEHIIAATbHBIN
POCT.

CI10KHbBIE NPOLICHTHI

Pemartp 3amauu ¢ ucnosb3zoBaHueMm (Gopmys N-ro yjaeHa
apu(pMETHUYECKON U TEOMETPUUECKON MPOrpPEeCcCUid, CyMMBI
MEPBBIX N YICHOB.

HN300paxaTh WieHbl NOCIEA0BATEIBHOCTA TOUKAMH Ha
KOOPJAMHATHOM IUIOCKOCTH.

PaccmaTpuBaTh NpUMeEpPbI MPOIECCOB U SIBJIEHUI 13
peaNbHON KU3HH, WJUTFOCTPUPYIONINE U3MCHCHHE B
apu(MeTHIECKON TPOTPECCUHU, B TEOMETPUUECKOI
MPOrPECCUH; N300paxaTh COOTBETCTBYIOIINE 3aBUCUMOCTHU
rpauyecK.

PemaTh 3a1a4u, CBSI3aHHBIE C YHCIOBBIMHU
MOCJICTIOBATEIHHOCTSIMHY, B TOM YHCJIC 33/1a91 U3 pPEaTbHOU
KU3HU C UCTIOJIb30BAaHUEM ITU(POBBIX TEXHOJIOTUH
(?JIEKTPOHHBIX TAOJUII, TPadUIECKOTO KAIBKYISITOPA U T.11.).
PemaTsh 3a7a4n Ha CJIOKHBIC TIPOIIEHTHI, B TOM YHCIIE 33/1a4U
U3 peaslbHOM MPAKTUKH (C UCIIOJIB30BAHUEM KaJIbKYJISITOPA).

3HAKOMUTBHCS ¢ HCTOPHEH PA3BUTHS MATEMATHKH




[ToBTOpEeHME, 0000IIICHNE,
cCUCTeMaTHU3alus 3HAaHUH
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Yuciaa n

BbIYHCJIeHHS (3aIUCh,
CpaBHEHUE, JICUCTBUS C

JIENCTBUTEILHBIMU
JUCJIAMUY, YUCIOBas
MpsiMasi; MPOLIEHTHI,

OTHOIIIEHUS, TPONOPIIUHY;

OnepupoBathb NOHATUSAMM. MHOXECTBO, OJIMHOXECTBO,
orepalu HajJl MHOKECTBAMH, HCIOJIb30BaTh rpaduueckoe
MPECTaBICHUE MHOXKECTB ISl OMMCAHUS PealbHbIX
MIPOIIECCOB U SIBJICHU, IPU PEIICHUH 3a]1a4 U3 APYTHUX
Y4EOHBIX MPEIMETOB.

AKTyaJII/I3I/IpOBaTb TCPMHUHOJIOI'NIO u OCHOBHBIC
I[eﬁCTBI/Iﬂ, CBfI3aHHBbIC ¢ YMCJIAMHU. HATYPAJIbHOC YMCJIO,
MMPOCTOC U COCTABHOC YUCJIA, NCIMMOCTb HATYPAJIbHBIX

OKpYTJIEHUE,
MpUOIIKECHHE,

OLICHKA,
TCKCTOBBIX

pelieHue
3a1a4

apu(MeTHIECKUM

CIoCcoO0M)

qHCelT, TPU3HAKH IETUMOCTH, IIEJI0€ YHUCII0, MOYJIb YUCIIA,
OOBIKHOBEHHAS U JIECATUYHAS JPOOH, CTAHIAPTHBIN BHT
qucia, apupMEeTHIECKUA KBAAPATHBIA KOPCHb.

BoInoyiHATH JeiicTBYSI, CPABHUBATH U YIOPSA0YUBATD
qHCIIa, TPEJACTABIISITh YUCIIA HA KOOPAUHATHOU MIPSIMOA,
OKPYTJISITh YKCTIA; BHIMOJHATH MPUKUIKY H OLIEHKY
pe3yabpTaTa BBIYMCICHUMN.

Pemath TekcTOBBIE 3a/a4M apUPMETUUECKHUM CIIOCOOOM.
PemiaThs mpakTHYecKHMe 3aJauH, COJEpIKAIINE TPOIEHTHI,
J0JTA, YacTH, BBIPAXKAIOIINE 3aBUCHUMOCTH. CKOPOCTh —
BpeMs — PAacCTOSIHHWE, IIeHa — KOJMYECTBO — CTOMMOCTH,
00béM  paboTBhl — BpeMsl — MPOU3ZBOAUTEIBLHOCTH TpyJa.
Pa3ouparsp peanbHbIC KU3HCHHBIE CUTYaIIHH,
(hopmyupoBaTh MX Ha S3BIKE MATEMATHKH,

HAXOIMTh PCIICHUE, TMPUMEHSST MaTeMaTU4YeCKUid amnmapar,
HHTEPNPETUPOBATH PE3YIbTAT L]




AnredOpanveckue
BbIPasKeHUs

(mpeobpa3zoBanue
anreOpanvyecKux
BBIPAKECHUH,
TIOTTYCTUMBIE

3HAYCHWSI)

OnepupoBaTh NOHSITHSIMH. CTCIICHD C IICJIBIM ITOKA3aTelIeM,
apu(MeTHICCKUN KBaJIpaTHBI KOPEHb, MHOTOYJICH,
anredopandeckas 1po0b, TOKIECTRBO.

BbINOJHATHL OCHOBHBIE J1eiiCTBHS. BBIITOIHATH PACUETHI 10
dbopmynam, mpeoOpa3oBbIBaTh 1ebIe, TPOOHOPAIIMOHATIbHbBIC
BBIPAKCHUS U BBIPAKCHHS C KOPHSIMH, PEaIi30BbIBATh
pa3lIoKeHNe MHOTOWICHA HA MHOXKHTEIH, B TOM YHCIIC C
MCIOJIb30BaHUEM (HOPMYJTT pPa3HOCTH KBAJIpaTOB U KBaJpaTa
CYMMBI U Pa3HOCTH; HAXOAUTh

JNOMyCTUMbIE 3HAYEHUS IEPEMEHHBIX IS
JIpOOHOPAIMOHATBHBIX BRIPAKEHHM, KOPHEH.

MoaeaupoBath ¢ OMOIIBI0 GOPMYJT peaIbHbIE MPOLECCHl U
SIBIICHUS




DyHKUNHA
(mocTpoeHue, CBOMCTBA
M3YUYEHHBIX ()YHKIIUIA,
rpadguyeckoe penieHue
YPaBHEHUU U UX
CHCTEM)

OnepupoBatb noHsiTUAMM: QyHKIUsA, rpadpuk QyHKIUH,
HYJIU (QYHKIMH, TPOMEXYTKH 3HAKONIOCTOSIHCTBA,
IIPOMEKYTKH BO3pacTaHus, yObIBaHUs, HAUOOJbILIEE U
HauMeEHbIIee 3HaYeHUsT (PYHKIIMH.

AHAJIM3UPOBATH, CPaBHUBATh, O00CYKIaTb CBOMCTBA

GyHKIMH, CTPOUTH UX TpaduKy.

OnepupoBaTh NOHATUSIMU: NPsIMAsi TPONOPIIMOHATIBHOCTD,
oOpaTHasi IpONOPIUOHATBHOCTh, TUHEHHAsT QYyHKIIUS,
KBagpaTuuHas GyHkius, napadona, runepoona.
Hcnoab3oBath rpaguKH 115 ONPEACTICHUS CBOUCTB,
MPOLECCOB ¥ 3aBUCUMOCTEM, JUIsl PEMICHHS 3a1a4 U3 IPYTUX
Y4EOHBIX MPEAMETOB U PEATHLHOMN KU3HH; MOJEJIUPOBATH C
MOMOIIBIO TpaUKOB peabHbIE TPOLIECCHI U SIBJICHUS.
Boipa:xath ¢popMyIaMHu 3aBUCUMOCTH MEXKY BEITUUYUHAMU

OBULIEE KOJIMHECTBO
YACOB I10 ITPOI'PAMME

102

9 KNACC

No
/i

Tema ypoxka

KonuuecTBo uacos Hara ONeKTpOHHEIEC I(POBEIC
W3Y4YEeHUS o0Opa3oBaresbHbIE PECYPChI

Bcero|| Kontponbhbie || Ilpaktuueckue

paboThI paboThI

PaI_II/IOHaJIBHBIe qucia, ppaiuOHAJIbHBIC YU CJIa, KOHCYHLIC U 1

OECKOHEUHBIE ACCSITHYHBIC TPOOH




Ne Tema ypoxka KonugecTBo yacos Hata DneKTpOoHHBIE IU(POBHIE
o/ HU3y4YECHUS o0Opa3oBaresbHbIE PECYPChI
Bcero|| Kontponbubie || Ilpaktuueckue
paboThI paboThI
2 MHO0XeCTBO IeHUCTBUTEIBHBIX YUCEN, JCUCTBUTEILHBIC YUCIa 1
Kak 0€CKOHEYHBIE IeCATUYHbBIE APOOH
3 ||B3aumMHO 0JHO3HAYHOE COOTBETCTBUE MEKIY MHOKECTBOM 1
JEHUCTBUTENBHBIX YHCET U MHOXKECTBOM TOUEK KOOPAMHATHOM
IpsIMOI
4 ||CpaBHEHHUE NEHCTBUTEIBHBIX YHUCEI, apU(METUYECKHE 1
JIEUCTBUS C IEUCTBUTEIIbHBIMU YUCIaMU
5  |[IIpubnmxEHHOE 3HAaUEHUE BETUYMNHBI, TOYHOCTH MPUOIMKECHUS 1
6 ||Okpyraenue uncen 1
7 ||Oxpyraenue yucen 1
8 |[IIpukuaka v OLIEHKA Pe3yJIbTaTOB BEIYUCICHHM 1
9 |[IIpukuaka v OLIEHKA Pe3yJIbTaTOB BEIYUCICHHH 1
10 |UIuneiinoe ypaBHeHHe. Pemienne ypaBHEHHA, CBOIAIINXCS K 1 bu6mmorexk LJOK
JMHEHHBIM https://m.edso0.ru/7f43bf66
11 |JIunelinoe ypaBHeHHE. PenieHre ypaBHEHUH, CBOAALINXCS K 1
JIMHENHBIM
12 |KBanmpatHoe ypaBHeHHE. Pemienue ypaBHEHH, CBOISIIUXCS K 1 bubmmoreka [JOK
KBaJIpaTHBIM https://m.edsoo.ru/7f43c542
13 |[KBampatHoe ypaBHEeHHE. Pemienue ypaBHEHHA, CBOISIUXCS K 1 bu6mmoreka [IOK
KBaJIpaTHBIM https://m.edsoo.ru/7f43c542
14 |bukBaspaTHbIE ypaBHEHUS 1 bu6mmoreka [IOK

https://m.edsoo.ru/7f43c3d0



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0

No Tema ypoxka KonugecTBo yacos Hara DneKTpOoHHBIE IU(POBHIE
o/ W3Y4YEeHUS o0Opa3oBaresbHbIE PECYPChI
Bcero|| Kontponbubie || Ilpaktuueckue
paboThI paboThI
15 ||bukBaspaTHbIE ypaBHEHUS 1 bu6mmoreka [IOK
https://m.edso0.ru/7f43c3d0
16 |IIpumepsl pelieHus ypaBHEHUN TpeThel U ueTBEPTON creneHen || 1
pa3noKeHuEeM Ha MHOXKHUTEIH
17 |ITpumepsl pelieHus: ypaBHEHUN TpeTbel U YeTBEPTOH creneHelt | 1
pa3noKeHuEeM Ha MHOXKHUTEIH
18 ||Pemienne ApoOHO-pAIIMOHATBHBIX YPaBHEHUH 1 bu6mmoreka [IOK
https://m.eds00.ru/7f43c9b6
19 ||Pemenue apoOHO-pAIIMOHATBHBIX YPaBHEHUH 1 bubmmoreka [JOK
https://m.edso0.ru/7f43c9b6
20 |[PemieHue TEKCTOBBIX 3aa4 aNreOpandeckuM METOI0M 1
21 |[PemieHHe TEKCTOBBIX 3aa4 aNreOpandeckuM METOI0M 1
22 |[PemieHre TEKCTOBBIX 3aja4 aNreOpandeckuM METOI0M 1
23 |[KoHTposbHas paboTa 1o teme "'YpaBHEHHS C OJHOM 1 1
IIEpEMEHHOM "
24 |[YpaBHEHHE C IByMsI IEPEMEHHBIMU H €ro rpaduk 1 bubmmoreka [JOK
https://m.edsoo.ru/7f43d0b4
25 |[YpaBHEHHE C IByMsI IEPEMEHHBIMU H €ro rpaduk 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f43d0b4
26 ||CucreMa JByX JMHEWHBIX YpaBHEHUH C ABYMS MepeMeHHbIMU U || 1
e€ peleHue
27 ||CucteMa ByX JHMHEWHBIX YpaBHEHUH C ABYMS MepeMEeHHBIMU U || 1
e€ peleHue
28 ||[CucreMa BYyX JMHEWHBIX YpaBHEHUH C ABYMS MepeMEeHHbIMU U || 1



https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

No Tema ypoxka KonugecTBo yacos Hata DneKTpOoHHBIE IU(POBHIE
o/ HU3y4YECHUS o0Opa3oBaresbHbIE PECYPChI
Bcero|| Kontponbubie || Ilpaktuueckue
paboThI paboThI
‘ Heé peLIeHue H
29 ||ICucremMa ByX JHMHEWHBIX YpaBHEHUH C ABYMS MepeMEeHHbIMU U || 1
e€ peleHue
30 |[PemieHue cUCTEM ABYX YpaBHEHHH, OJTHO U3 KOTOPBIX 1 bu6mmoreka [IOK
TMHEWHOE, a Ipyroe — BTOPOU CTETIEHU https://m.edsoo.ru/7f43d23a
31 |[PemieHHe CUCTEM ABYX YPaBHEHHH, OJTHO U3 KOTOPBIX 1 bu6mmoreka [IOK
TMHEWHOE, a Ipyroe — BTOPOU CTETIEHU https://m.edsoo.ru/7f43d55a
32 |[PemieHue CUCTEM ABYX YPaBHEHHH, OJTHO U3 KOTOPBIX 1
JIMHEWHOE, a IPyroe — BTOPOU CTEIICHU
33 |[PemieHne cucTeM ABYX YpaBHEHHH, OJTHO U3 KOTOPBIX 1
JIMHENHOE, a Ipyroe — BTOPOU CTEIIEHU
34 |I'pacdmyeckas HHTEpPHpPETALNS CUCTEMbI YPaBHEHHH C IByMsI 1
NepeMEHHBIMU
35 |[PemieHue TEKCTOBBIX 3ajlay anreOpandeckuM crocooom 1
36 |[PemieHue TEKCTOBBIX 3aay aNreOpandeckuM crocooom 1
37 |[KoHTponbHas padota 1o teme "Cuctemsl ypaBHEHUI" 1 1
38 |UmucnoBble HEpAaBEHCTBA M UX CBOMCTBA 1
39 |YUucnoBble HEpAaBEHCTBA M UX CBOMCTBA 1 bubmmoreka [JOK
https://m.edsoo.ru/7f43ad5a
40 |JIuneiiHbIC HEPABEHCTBA C OHOW NEPEMEHHON U UX pelIeHue 1 bubmmoreka [JOK
https://m.edsoo.ru/7f43af08
41 |JIunHeiiHble HEPABEHCTBA C OJJHOW NIEPEMEHHON U UX pELICHHE 1 bubmmoreka [JOK
https://m.edsoo.ru/7f43af08
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No Tema ypoxka KonugecTBo yacos Hata DneKTpOoHHBIE IU(POBHIE
o/ HU3y4YECHUS o0Opa3oBaresbHbIE PECYPChI
Bcero|| Kontponbubie || Ilpaktuueckue
paboThI paboThI
42 |JIuneiiHbIC HEPABEHCTBA C OHOW MEPEMEHHON U UX pelIeHue 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f43af08
43  ||CucTteMbl IMHEHHBIX HEPABEHCTB C OJHOM MepeMEHHON U UX 1
peleHue
44 ||CucteMbl IMHEWHBIX HEPABEHCTB C OJTHOM IEPEMEHHON U UX 1
peleHue
45 ||CucteMbl IMHEWHBIX HEPABEHCTB C OJTHOM IEPEMEHHON U UX 1
pelieHue
46 | KBagpaTHbIC HEPABEHCTBA M UX pEIlICHUE 1 bubmmoreka [JOK
https://m.edso0.ru/7f43b098
47 ||[KBampaTHbIE HEPABEHCTBA U UX PELICHUE 1 bubmmoreka [JOK
https://m.edsoo.ru/7f43b21e
48 | KBagpaTHbIC HEPABEHCTBA M UX pEIlICHUE 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f43b5a2
49 | KBagpaTHbIC HEPABEHCTBA M UX pEIICHUE 1
50 |[KBajpaTHbIe HEPABEHCTBA U UX PEILICHHE 1
51 |I'pacduueckas HHTEpHpETALNI HEPABEHCTB U CUCTEM 1 bu6mmoreka [IOK
HEPaBEHCTB C JBYMs IEPEMEHHBIMU https://m.edsoo.ru/7f43b098
52 |I'pacdmueckas HHTEpPHpPETALNs HEPABEHCTB U CUCTEM 1
HEPaBEHCTB C JIBYMs IEPEMEHHBIMU
53 |[KonTponbHas pabora no reme "HepaBencrna" 1 1
54 |[KBagparuuHas yHkius, e€ rpaduk u cBolcTBa 1 bu6mmoreka [IOK
https://m.edso0.ru/7f4396¢6
55 |[KBagparuuHas (yHkius, e€ rpaduk u cBolcTBa 1 bu6mmoreka [IOK
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No Tema ypoxka KonugecTBo yacos Hata DneKTpOoHHBIE IU(POBHIE
o/ HU3y4YECHUS o0Opa3oBaresbHbIE PECYPChI
Bcero|| Kontponbubie || Ilpaktuueckue
paboThI paboThI
| | |https://m.eds00.ru/7f439842
56 |[KBagparuunas yHkius, e€ rpaduk u cBolcTBa 1 bubmmoreka [JOK
https://m.edso0.ru/7f4399b4
57 |ITapabona, KOOpAMHATHI BEPIINHBI TAPadOIIbl, 0OCb CAMMETPHHU 1 bu6mmoreka [IOK
napaboIbl https://m.edsoo.ru/7f439eb4
58 |[ITapabosna, KOOpAMHATHI BEPIIMHBI TApadOIIbl, 0OCb CAMMETPHU 1 bu6mmoreka [IOK
napaboIbl https://m.edsoo.ru/7f43a03a
59 |ITapabosna, KOOpAMHATHI BEPIIMHBI TAPadOIIbl, OCb CAMMETPHU 1 bu6mmoreka [IOK
napaboIbl https://m.edsoo.ru/7f43alac
60 |ITapabGona, KOOpAMHATHI BEPIINHBI TApabOIIbl, 0OCb CAMMETPHUU 1 bu6mmoreka [JOK
napaboIbl https://m.edsoo.ru/7f43a31e
61 |IlapabGona, KOOpAMHATHI BEPIINHBI TApabOIIbl, OCb CAMMETPHU 1 bu6mmoreka [IOK
napaboIbl https://m.edsoo.ru/7f43a526
62 |ITapabGona, KOOpAMHATHI BEPIINHBI TApabOIIbl, 0OCb CAMMETPHU 1
napaboIbl
63 |[paduxu pynkumii: y = kX, y = kx + b, y=k/x, y=x3, y=vx, y=|x| || 1
64 |[paduxu pynkumii: y = kX, y = kx + b, y=k/x, y=x3, y=vx, y=|x| || 1
65 |[paduxu pynkumii: y = kX, y = kx + b, y=k/x, y=x3, y=vx, y=|x| || 1
66 |['paduxu pynkumii: y = kX, y = kx + b, y=k/x, y=x3, y=vx, y=|x| || 1
67 |[paduxu pynkumii: y = kKX, y = kx + b, y=k/x, y=x3, y=vx, y=|x| || 1
68 |['paduxu pynkumii: y = kX, y = kx + b, y=k/x, y=x3, y=vx, y=|x| || 1
69 |[KonTtponbHas pabora no reme "®@yHkuuu" 1 1 bu6mmoreka [IOK
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/i

Tema ypoka

KonmuectBo gacos

Bcero

KonTponbheie
paboThI

[IpakTnueckue
paboThI

[Hara
HU3yYCHUS

ONeKTpOHHEIEC I(POBEIC
o0Opa3oBaresbHbIE PECYPChI

Ihttps://m.edsoo.ru/7f43ab84

70 |[ToHsTHE YUCIOBOI MOCICAOBATEILHOCTH 1 Bubnuoreka [IOK
https://m.edsoo.ru/7f43e6¢c6
71 ||3amaHue TOCIEN0BATENBHOCTH PEKYPPEHTHOU hopmynoi u 1 bubnmoreka [[OK
¢bopmyIoit N-ro uieHa https://m.edsoo.ru/7f43ebda
72 ||Apudmernyeckas U TeOMETpUIECcKasi IPOrPECCUH 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f43ed7e
73 ||Apudmernyeckas U TeOMETpUIECcKasi IPOrPECCUH 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f43f3b4
74 ||dopMyITE N-TO YieHa apU(PMETHIECKON U TeOMETPUIECKOM 1 bu6mmoreka [JOK
Iporpeccuii, CyMMBbI IEPBBIX N YJICHOB https://m.edsoo.ru/7f43f58a
75 ||dopMyItEl N-TO YieHa apu(PMETHIECKON U TeOMETPUIECKOM 1 bu6mmoreka [IOK
Iporpeccuii, CyMMBbI IEPBBIX N YJICHOB https://m.edsoo.ru/7f43ef2c
76 ||dopMyIIEl N-TO YieHa apuPMETHIECKON U TeOMETPUIECKOM 1 bubmmoreka [JOK
Iporpeccuii, CyMMBbI IEPBBIX N YJICHOB https://m.edsoo.ru/7f43f0c6
77 ||@opMyIiel N-TO YieHa apuPMETHIECKON U TeOMETPUIECKOM 1 bubmmorexa [JOK
Iporpeccuii, CyMMBbI IEPBBIX N YJICHOB https://m.edsoo.ru/7f43f72e
78 ||dopMyIiEl N-TO YieHa apuPMETHIECKON U TeOMETPUIECKOM 1 bubmmoreka [JOK
Iporpeccuii, CyMMBbI IEPBBIX N YJICHOB https://m.edsoo.ru/7f43f8a0
79  |[M300paxeHne 4WICHOB apu(hMETHUECKON U T€OMETPUIECKOM 1
MPOTrPECCUN TOYKAMHU HA KOOPAUHATHOM IIOCKOCTH
80 |[M300paxeHne 4WICHOB apu(hMETHUECKON U T€OMETPUIECKOM 1
MPOTrPECCUN TOYKAMHU HA KOOPAUHATHOM INIOCKOCTH
81 ||JIMHEHBIN U SKCTIOHEHITMAIBHBIN POCT 1
82 ||CnoskHBIE TPOIICHTHI 1 Bubnuoreka [IOK
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/i

Tema ypoka

KonmuectBo gacos

Bcero

KonTponbheie
paboThI

[IpakTnueckue
paboThI

[Hara
HU3yYCHUS

ONeKTpOHHEIEC I(POBEIC
o0Opa3oBaresbHbIE PECYPChI

Ihttps://m.edsoo.ru/7f43fe0e

[IpeoOpa3oBanue anredpandeckux BHIPAKEHHHA, TOMYCTHMbIE

83 ||CnoskHBIE MPOIICHTHI 1 Bubnuoreka [IOK
https://m.edso0.ru/7f4401a6
84 |[KonTponbHas pabota o teme "'Yucnonbie 1 1 bu6mmoreka [IOK
IIOCJIEN0BATENLHOCTH https://m.edsoo.ru/7f440418
85 |[ToBTOpeHME, 0000IICHNE U CHCTeMAaTH3allHs 3HAHUH. 3aInCh, 1
CpaBHEHHE, JICHCTBUS C ICHCTBUTEIILHBIMU YHCIIAMH, YUCIOBAS
npsiMast
86 ||[loBTOpeHME, 0000IICHNE U CHCTEMAaTH3aIHs 3HAHUH. 1
[TporieHThI, OTHOIICHHS, IPOTIOPLIUN
87 |[ToBTOpeHmne, 0600IICHNE U CHCTEeMAaTH3aIHsI 3HAHUH. 1
Oxpyrienue, npuOIMKEeHNE, OLIEHKA
88 |[ToBTOpeHME, 0000IIEHNE U cCUCTEeMaTH3alus 3HaHui. Pemenue 1 Bbubnuoreka [IOK
TEKCTOBBIX 33]1a4 apU(METUIECKIM CTIOCOOOM https://m.edsoo.ru/7f443b12
89 | [ToBTOpeHmE, 0000IICHNE U cCUCTeMaTH3alus 3HaHui. Pemenue 1 Bubnuoreka [IOK
TEKCTOBBIX 33]1a4 apU(METUIECKIM CTIOCOOOM https://m.edsoo.ru/7f443cd4
90 |[[ToBTOpEeHME, 0000IIEHNE U cCUCTEMaTH3alus 3HaHui. Pemenue 1 Bubnuoreka [IOK
TEKCTOBBIX 33]1a4 apU(METUIECKIM CTIOCOOOM https://m.edsoo.ru/7f443fea
91 |[[ToBTOpeHME, 000OIICHNE U CHCTEMAaTH3AIHs 3HAHUH. 1 Bubnuoreka [IOK
[TpeoOpazoBanue anredpandecKux BHIPAKECHUHN, 1Oy CTUMBIE https://m.edsoo.ru/7f4441ca
3HAYCHUS
92 |[ToBTOpeHME, 0000IICHNE U CHCTEMAaTH3aIIHs 3HAHUH. 1 Bubnuoreka [IOK
[Tpeobpa3zoBanue anredpandecKux BHIPAKEHUHN, IOy CTUMBIE https://m.edso00.ru/7f444364
3HAYCHUS
93 ||[ToBTOpeHUE, 0000IICHNE U CHCTEMAaTH3aIIHsI 3HAHUH. 1 Bubnuoreka [IOK

https://m.edsoo.ru/7f444612
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Ne Tema ypoxka KonugecTBo yacos Hara DneKTpOoHHBIE IU(POBHIE
o/ W3Y4YEeHUS o0Opa3oBaresbHbIE PECYPChI
Bcero|| Kontponbubie || Ilpaktuueckue
paboThI paboThI

| |3navenus [ | |

94 | [ToBTOpeHUE, 000OIICHNE U CHCTEMAaTU3aIHs 3HAHUH. 1 Bubnmuoreka [IOK
[TpeoOpazoBanue anredpandecKux BHIPAKECHUHN, 1Oy CTUMBIE https://m.edso00.ru/7f444a94
3HAYCHUS

95 |[ToBTOpeHHE, 0000IICHNE U CHCTEMAaTH3aIHsI 3HAHUH. 1 Bbubnuoreka [IOK
@OyHKUIUU: IOCTPOCHUE, CBOMCTBA M3YUCHHBIX (PYHKIUI https://m.edsoo.ru/7f444c56

96 |[TloBTOpeHME, 000OIICHNE U CHCTEMAaTH3aIHs 3HAHUH. 1 Bubnuoreka [IOK
@DyHKIUU: IOCTPOCHUE, CBOMCTBA M3YUCHHBIX (PYHKIUN https://m.edsoo.ru/7f444f44

97 |[ToBTOpeHUE, 0600IICHNE U CHCTEMAaTH3aIHs 3HAHUH. 1 Bbubnuoreka [IOK
@OyHKUUU: IOCTPOCHUE, CBOMCTBA U3YUCHHBIX (PYHKIUH https://m.edsoo.ru/7f44516a

98 |[ToBTOpeHME, 000OIICHNE U CHCTEMAaTH3aIHsI 3HAHUH. 1 Bubnuoreka [IOK
@OyHKUUU: IOCTPOCHUE, CBOMCTBA M3YUCHHBIX (PYHKLIUI https://m.edsoo.ru/7f4452e6

99 |[ToBTOpeHME, 0000IICHNE U CHCTeMAaTH3aIHs 3HAHUH. 1 Bbubnuoreka [IOK
I'paduueckoe penieHne ypaBHeHUN U UX CUCTEM https://m.edsoo.ru/7f445516

100 |[ToBTOpeHmE, 00600IMIEHUE U CUCTEMATH3allMs 3HAHUI. 1
I'paduueckoe perieHne ypaBHEHUN U UX CUCTEM

101 ||MroroBast KOHTpOJIbHAS paboTa 1 1

102 ||O600meHre U cucTeMaTru3anus 3SHAaHU 1

OBILIEE KOJIMYECTBO YACOB IIO [TPOI'PAMME 102 6 0
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PABOYAS ITIPOI'PAMMA YUYEBHOI'O KYPCA «I'EOMETPHS» B 7-9 KIIACCAX

HOACHUTEJIBHAA 3AIIMCKA

['eomeTpus Kak OJIMH U3 OCHOBHBIX Pa3eOB IIKOJIbHON MaTeMAaTHKH, HMEIOIIHNIA CBOEH IENbIO
o0ecrneunTh U3ydeHne CBOICTB U pa3MepoB (PUTyp, MX OTHOIICHUN U B3aHMHOE PacIOJIOKEHHE,
OMHUpaeTcs Ha JIOTHYECKYIO, JO0Ka3aTeNbHYI0 JHUHUIO. L[eHHOCTh H3y4deHHs] TeOMETpUH Ha
YPOBHE OCHOBHOTO O0OILEro oOpa3oBaHUs 3aKIIOYAETCS B TOM, YTO OOYYArOLIUMHCA YUYUTCS
IPOBOJAUTD JIOKA3aTENIbHBIE PACCYKICHHsI, CTPOUTDH JIOTHUYECKHE YMO3AKIIOUCHHS, TOKA3bIBATh
UCTHUHHBIE YTBEPKACHUSA U CTPOUTH KOHTPIPUMEPHI K JOKHBIM, IPOBOJUTH PACCYKIECHUSA «OT
MPOTUBHOTO», OTIMYATh CBOMCTBA OT MPU3HAKOB, ()OPMYIUPOBATH OOpATHBIEC YTBEPKACHHUS.

BTOpoii IEHHOCTBIO U3YUYEHHS] TEOMETPUH SIBJISIETCA MCITOJIB30BAHHUE €€ KaK MHCTPYMEHTA IMpHU
pPELICHUM KaK MaTeéMaTHYeCKHMX, TaK M MPAKTUYECKUX 3a7ay, BCTPEYAIOIIMXCS B PEaJbHOU
Ku3HU. OOydYaroluiicsi TOJKEH HAy4YUThCS OMPEACNIUTh FeOMETPUYECKyro (Urypy, omnucaTh
CJIOBaMH JTaHHBIM YEpPTEXK WM PUCYHOK, HAWTH IUIOLIA[b 3€MEJIBHOTO Y4YacTKa, PacCUUTATh
HEOOXOJMMYIO JJIMHY OITOBOJIOKOHHOTO Ka0enss uiau TpeOyemble pa3sMmephl rapaxa s
aBTOMOOWJISI. DTOMY COOTBETCTBYET BTOpAsi, BHIYUCIUTEIbHAS JIMHUS B U3YYCHUU T€OMETPUH.
[Ipu pemenun 3amay  MOPaKTUYECKOTO  XapakTepa OOydarouuics y4uTCsl  CTPOUTH
MAaTEMAaTHYECKUE MOJEIN PEATbHbIX >XU3HEHHBIX CHUTYallMd, IPOBOJAWUTH BBIYUCICHUS U
OLICHUBAThH A/ICKBATHOCTh MOJIYYEHHOTO PE3yJbTara.

KpaitHe BaxxHO MOMYEPKUBATH CBSI3M TEOMETPUM C JPYTMMH Y4e€OHBIMU MpeIMETaMH,
MOTUBHPOBATH  KCIOJIb30BAaTh  OMpPENEICHUS TIEeOMETpUYECKHX (Guryp #  MOHSTHUH,
JEMOHCTPUPOBATh NPUMEHEHHE TMOJYYCHHBIX yMEHUW B (DU3UKE M TEXHUKE. OTU CBS3HU
HauOoJsiee IPKO BUAHBI B TeMax «Bektops», « Tpuronomerpudyeckre COOTHOLIEHU», «MeToj
koopauHaT» u «Teopema [Tudaropa».

VYuebHuniii kypc «l'eoMeTpusi» BKIIOYAET CIEAYIOUIME OCHOBHBIE pa3/elibl COJEpIKAHUS:
«'eomerpuueckue ¢Gurypsl U HX CBOWCTBa», «l3MepeHHEe TeOMETPUUYECKUX BEIUUUHY,
«JlekapToBbl ~KOOpIMHATBI HA IUIOCKOCTW», «BekTopbr», «/I[BHKEHUA  IUTOCKOCTHU»,
«IIpeobpazoBaHus MOgOOUS».

OO1mee 4ncI0 9acoB, peKOMEHIOBAHHBIX JJIs U3ydeHus: yueOHoro Kypca «I eomerpus», — 204
yaca: B 7 Kiacce — 68 uacoB (2 yaca B Heneno), B 8 kitacce — 68 wacos (2 yaca B Henemo), B 9
KJacce — 68 JacoB (2 Jaca B HEJIEIIO).

COIEPKXAHUE OBYYEHUA

7 KIIACC
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Havanpnbpie moHsATHS reomeTpuu. Touka, MpsMas, OTPE30K, Jyd. Yroua. Buael yrios.
BeptukanpHble W CMexHbIE yrubl. buccektpuca yrima. JloMaHas, MHOTOYTOJbHUK.
[TapannenbHOCTh U NEPNEHAUKYISIPHOCTD NPSIMBbIX.

Cummetrpuunbie Gurypbsl. OCHOBHBIE CBOMCTBa OceBoiM cumMmerpuu. [IpumMepsl cummMmeTpuu B
OKpY KaroleM MUpe.

OCHOBHBIE TIOCTPOCHHS C MOMOIIBI0 LUPKYJA U JUHEWKU. TpeyroibHUK. BeicoTra, Mennana,
OMCCeKTpHrca, UX CBOMCTRA.

PaBHOOeIpeHHBIN U PABHOCTOPOHHUN TpeyTroJibHUKU. HepaBeHCTBO TpEyroabHUKA.

CBoiicTBa U NMpU3HAKK paBHOOEAPEHHOTO TpeyroyibHUKA. [[pr3Haku paBeHCTBA TPEYTOIBLHUKOB.
CBolicTBa U MPU3HAKKU NapajuIedbHbIX MpsAMbIX. CyMMa yrioB TpeyrojibHuKa. BHemHue yribl
TPEYroJIbHUKA.

[IpssMOyronbHblii  TpPeyrodbHUK. (CBOHCTBO MEIHMAHBl MPAMOYTOJBHOTO TPEYrOJIbHUKA,
MPOBENEHHON K TUNOTeHy3e. [Ipu3Hakum paBeHCTBA NPSMOYIOJIBHBIX TPEYrOJIbHUKOB.
[TpsmoyronbHbI TpeyroabHuK ¢ yriaoM B 30°.

HepaBeHcTBa B reoMeTpuM: HEPABEHCTBO TPEYTOJbHHUKA, HEPABEHCTBO O JJIMHE JIOMAaHOW,
TeopeMa 0 OOJIbIlIeM yIJie ¥ OOJbIIeH CTOPOHE TpeyrojbHUKA. [lepreHIuKyIsip U HAKJIOHHASI.
I'eomerpruueckoe mecto Touek. buccekTpuca yriia u CEpeauHHbBIN MEPIEHAUKYISP K OTPE3KY
KaK F€OMETPUYECKUE MECTA TOYECK.

OKpyYKHOCTB U KPYT, XOpAa U TUAMETP, UX CBOMCTBA. B3anMHOE pacnoyioxKeHUE OKPYKHOCTH U
npsamoil. KacarenbHas u cekymas K OKpy>KHOCTH. OKpYy>KHOCTb, BIMCAHHas B yroji. BnimcanHas
Y OINUCAaHHAasl OKPYKHOCTH TPEYTOJIbHHUKA.

8 KJIACC

YersipéxyronpHuku. Ilapamnenorpamm, €ro npu3Hakd UM CBOMCTBA. YacTHbIE cCiy4dau
napauiesorpaMMoB (PsSAMOYTOJIBHUK, pOMO, KBaJpar), UX NMPU3HAKA M CBOMCTBa. Tparenus,
paBHOOOKasI Tpamnerusi, €€ cBoicTBa U npu3Haku. [IpsmoyroyibHas Tpanenus.

Meron ynBoenus wmenuanbl. lleHtpanpHas cumMmerpusa. Teopema @aneca U TeopemMa o
MPOMOPIHUOHATILHBIX OTPE3Kax.

CpenHue TUHUM TPEYTroJibHUKA U Tparneuuu. L{eHTp macc TpeyroabHUKa.

[logoOue TpeyronbHukoB, Kodhduiument noxodus. [lpuzHaku mnoOAOOUSI TPEYTrOJHLHUKOB.
[Ipumenenue moaoOUs MpU PEIICHUHN NPAKTUYECKUX 3a]1ay.

CaoiicTBa momaneid reomerpudeckux ¢uryp. Dopmynbl s IUIOMAAN TPEYTOJIbHUKA,
napajuiesniorpamma, pomoa u Tpanernuu. OTHOIIEHUE TJI0IAAe T0o100HBIX QUryp.
Briuncnenue mioniaaei TpeyroJibHUKOB 1 MHOTOYTOJLHUKOB Ha KJI€T4aTou Oymare.

Teopema Iudaropa. [Ipumenenne reopemsl [ludaropa npu peneHnu NpakKTUYECKUX 3a/1a4.
CuHyc, KOCHHYC, TaHT€HC OCTpPOro yIjia MpsSMOYTOJbHOIO TpeyroiabHuka. (OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIeCTBO. Tpuronomerpudeckue pyukmuu yriioB B 30°, 45° u 60°.

138



BrnycanHble 1 IEHTpaIbHbBIE YIJIbI, YTOJI MEXAY KacaTeIbHONW U XOPAOH. YTJIbl MEXKIY XOpAaMHU
U CEeKyIIMMU. BrricaHHbIE U ONHMCAHHBIE YETBIPEXYTOJBHUKU. B3aMMHOE pacloOIOKEHUE BYX
okpyxkHocTer. Kacanue okpysxkHocreid. OO1ue kacaTelbHbIE K IByM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xocunyc, Tanrerc yrioB oT 0 mo 180°. OcHOBHOE TPUTOHOMETPHUUECKOE TOMKIECTBO.
DopMyJIbI IPUBEIACHUS.

Pemenune tpeyronbHukoB. TeopeMa KOCMHYCOB U T€OpeMa CHHYCOB. PemeHne nmpakTU4eCcKux
3a71a4 C UCTOJb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Ipeo6pazoBanue nmogodus. [lomoOrue COOTBETCTBEHHBIX AJIEMEHTOB.

TeopeMa 0 NMPOU3BEICHUM OTPE3KOB XOPHA, TEOPEMBI O MPOU3BEACHUU OTPE3KOB CEKYIIUX,
TEOpeMa O KBaJpaTe KacaTeJabHOM.

Bektop, mmHa (MOAyJdb) BEKTOpa, COHAIPABJICHHBIC BEKTOPHI, IMPOTHBOIOJOXKHO
HAIMpPABJIECHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEPALMUA HAJ
BEKTOpaMHu. Pa3noxxeHne BEKTOpa Mo ABYM HEKOJUIMHEAPHBIM BEKTOPaM.

Koopaunnatel BekTopa. CKalIpHOE NMPOU3BEICHUE BEKTOPOB, NMPUMEHEHUE I HAXOXKJICHUS
JUIUH U YTJIOB.

JIlekapTOBbI KOOPJAUHATHI HA IUIOCKOCTU. Y PaBHEHUS NPSIMOW M OKPYKHOCTH B KOOPAMHATAX,
MepeceueHre OKPYKHOCTEN U MPSIMBIX. MeTOo1 KOOpJIMHAT U €r0 MPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJNBbHUKH. [[nmHa okpyxHOcTH. ['pagycHas m paauaHHas Mepa yria,
BBIUMCIICHUE JIIMH YT OKpyx)HOcTel. [Inomanes kpyra, cekropa, CerMeHTa.

JIBWOKCHUSI TJIOCKOCTH W BHYTPEHHHE CHMMETpUU GUTYp (dJIeMEHTapHBIC MPEICTaBICHHS).
[Tapannenensiili nepenoc. [loBopor.

NPEJMETHBIE PE3YJIBTATBI

[IpenMeTHBIE PE3yNbTATBl OCBOEHMSI IPOrpamMMbl YYEOHOro Kypca K KOHIy 0oOyuyeHus B /
KJ1acce:

Pacno3naBaTh u3yueHHbIE T€OMETPUUYECKUE (DUTYPBI, ONPEEATh UX B3aUMHOE PACIOI0KEHUE,
n300paxaTh reOMeTpUYecKre (PUTyphl, BHIMOJHITh YEPTEKU MO YCIOBUIO 3aaaun. M3mepsars
JIMHENHBIE U YTJIOBBIE BEIWYMHBL. PemaTh 3ajaul Ha BBIYKCICHUE JJIMH OTPE3KOB U BEJIWYWH
YIJIOB.

Henate rpyOyr0 OLEHKY JMHEWHBIX WU YTJOBBIX BEIUYMH MPEIMETOB B pPEAIbHOUN >KU3HH,
pa3MepoB NPUPOAHBIX 00BEKTOB. Paznuuate pasMepsl 3TUX 0OBEKTOB IO MOPSIKY BEIUYUHBI.
CTpouTh 4EPTEXKN K TEOMETPUUECKHUM 3a1a4aM.

[Tonp30BaThCs MpU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, MCMOJIb30BaTh MPU3HAKA U CBOKCTBA
PaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a/a4.

139



[TpoBOIUTE TOTHUUECKUE PACCYKIACHHUS C UCHOJIB30BAHUEM I'€OMETPUUYECKUX TEOPEM.
[Tonp30BaThCs MpU3HAKAMU PABEHCTBA MPAMOYTOJBHBIX TPEYTOJIbHUKOB, CBOMCTBOM MEIUAHBI,
MPOBENEHHON K TUIIOTEHY3€ MPSIMOYTOJBHOTO TPEYTOJbHHKA, B PEIUICHUU T€OMETPUUYECKUX
3a1ad.

OnpenensaTe MapayIeNbHOCTh MPAMBIX C TOMOINBIO YIJIOB, KOTOpble O0Opa3yeT C HHUMH
cekymas. OnpenensaTs NapauiedbHOCTh MPAMBIX C MOMOIIBI PABEHCTBA PACCTOSIHUNA OT TOUEK
OJTHOM MPSIMOM 10 TOYEK APYTOM MPAMOIL.

Pemiats 3aauun Ha KileTyaTol Oymare.

[IpoBOANTH BBIUKMCICHUS M HAXOAUTh YHUCIOBbIE U OYKBEHHbIE 3HAYEHUS YIJIOB B
F€OMETPUYECKUX  3aJadyax C HCHOJIb30BAHUEM CYMMBI  YIJIOB  TPEYrOJbHUKOB U
MHOT'OYT'OJIbHUKOB, CBOMCTB YTJIOB, OOpa30BaHHBIX MNpPH NEPECEUECHUU JABYX MHapalieIbHBIX
MPSAMBIX CEKyIIEH. Pemars npakTH4ecKue 3a1a4yi Ha HaX0XKIEHUE YIIIO0B.

Brnaners moHATHEM reOMETPUYECKOTO MECTa TOYEK. YMETh ONpeNeisTh OMCCEKTPUCY yria u
CEpPEIMHHBIN NEPIICHANKYJISAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOUEK.

@opMyNIUPOBaTh ONPEACICHUA OKPY>KHOCTH M Kpyra, XOpJbl M JHWAMETPAa OKPYKHOCTH,
MOJIB30BAThCSI KX CBOMCTBAMHU. Y METh PUMEHSTh 3TH CBOMCTBA IPHU PELICHUU 3a]a4.

BrnaaeTe noHATHEM ONMUCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOJIUTh €€ LEHT.
[Tonb3oBaThes hakTaMu O TOM, YTO OUCCEKTPUCHI YTIIOB TPEYTrOJbHUKA IEPECEKAIOTCS B OJTHON
TOYKE, U O TOM, YTO CEPEAUHHBIC MEPIEHAUKYIISPBI K CTOPOHAM TPEYTOJIbHUKA EPECEKAIOTCS B
OJIHOM TOYKE.

Brnagetp mnoHSATHEM  KacaTelbHOM K  OKPYXKHOCTH, IMOJb30BaThCA TEOPEMOU 0
MEPIEHANKYJIAPHOCTH KacaTeJIbHON U pagnyca, IPOBEAEHHOTO K TOUKE KaCaHHUS.

[Tonp30BaThCA MPOCTEUIIMMU T€OMETPUUECKUMHU HEPABEHCTBAMU, IOHUMATh UX NPAKTUYECKUN
CMBICIL.

HpOBOI[I/ITB OCHOBHBIC TCOMCTPHUICCKHUC ITOCTPOCHUA C IIOMOIIBIO TUPKYJIA U JIMHEWIKH.

[IpenMeTHBIE PE3yNBTATHl OCBOCHHS MPOTpaMMbl YYEOHOTO Kypca K KOHI[y oOyueHus B 8
KJjacce:

Pacno3HaBath OCHOBHBIE BHJbl YETBIPEXYTOJIBHUKOB, HX JJEMEHTHI, TIOJb30BATbCA HX
CBOWMCTBAMHU IIPU PELICHUU T€OMETPUUECKHUX 3a/1aY.

[TpuMeHSTh CBOMCTBA TOYKH IEPECEUCHUS] MEIUAaH TPEyroJibHUKa (IEHTpa Macc) B PEIICHUU
3a1ad.

BrnaneTe noHsTHEM CpeIHEN JUHUM TPEYTOJbHHKA W TPAIClUy, MPUMEHITh UX CBOMCTBA IPHU
pemieHnn reomerpuueckux 3amad. llomp3oBatbes Teopemoit dameca u TEopemMonl 0O
MPONMOPIUMOHAIBHBIX OTPE3KaX, IPUMEHSATh UX I PEIICHUS NTPAKTUYECKUX 3a]1a4.

HpI/IMCHHTB IIPpU3HaKH HOI[O6I/IH TPCYT'OJIbHUKOB B PCHICHUU IT'COMCTPUUCCKUX 3a1aH.
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[Tonb3oBaTthess TeopeMoit Iludaropa nns pemieHus TEOMETPUYECKUX U MPAKTUYECKUX 3aj1ay.
CTpouTh MaTEMATUYECKYIO MOJIENb B MTPAKTUYECKUX 33/1a4aX, CAMOCTOSITENIbHO AENaTh YEPTEK
Y HAXOJUTh COOTBETCTBYIOIINE JJTUHBI.

Bnagetp mnoOHATHSMU CUHYyCa, KOCHMHYCa M TaHIE€HCA OCTPOTO Yyrja MpsMOYTOJIbHOTO
TpeyroyubHUKa. [101630BaThCA 3TUMU MOHITUSIMU JJI51 PEIICHUS PAKTUYECKUX 3a7a4.
Bbraucnsate (pa3uyHbIMEA CHOCOOAMHM) TUIOIIAh TPEYTrOJbHUKA W ILIOMAANM MHOTOYTOJbHBIX
¢buryp (monp3ysch, Tae HEOOXOIUMO, KAIBKYJIATOpOM). [IpUMEHSTH MOJydeHHBIC YMCHUS B
MPAKTUYECKUX 3a7a4dax.

BrnaneTs NOHATUAMU BOMCAHHOTO U LIEHTPAIBHOTO YIJIA, UCIIOJIb30BAaTh TEOPEMBI O BIIMCAHHBIX
yriax, yrjiiax MeXIy Xopaamu (CeKyIMMH) W yIJie MEXIy KacaTelbHOW M XOpAOW NpH
pPEILICHUU TEOMETPUUECKHUX 3a]1a4.

BnageTtp MNOHATHEM ONUCAHHOTO YETBHIPEXYTOJIbHUKA, MPUMEHATH CBOWMCTBA OMHUCAHHOTO
YETHIPEXYTOJIbHUKA PU PEIIEHNUN 3a/1a4.

[IprMeHATh OMYyUYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTUYECKUE MOJEIH I 3a]1a4
peaIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHUS C MPUMEHEHUEM MOoA00us U
TpuroHoMeTpuH (TI0JIB3YSICh, TIe HEOOXOAUMO, KAITBKYJISITOPOM).

[IpenMeTHBIE PE3yNbTaTHl OCBOCHHS MPOTpaMMbl YUEOHOTO Kypca K KOHITy oOyueHus B 9
KJjacce:

3HaTh TPUTOHOMETpUUYECKUE (YHKIMU OCTPHIX YIJIOB, HAXOJUTh C UX MOMOIIBIO pa3IuyHbIC
DJIEMEHTHI MPSIMOYTOJIBHOTO TPEYTrOJbHHUKA («pelieHHe MPSIMOYTOJbHBIX TPEYyTOJHLHUKOBY).
HaxoauTh (C MOMOIIBIO KAJIBKYJISTOPA) JUTHHBI ¥ YIUIBI ISl HETAOJIMYHBIX 3HAYCHUH.
[Tonb3oBaThecs popMynIaMu OPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM ISt
HAXOXJCHHS COOTHOLIECHUI MEXKIY TPUTOHOMETPUUECKUMH BETUUYNHAMMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB JJISI HAXOXKJICHUS PA3JIMYHBIX 3JIEMEHTOB
TPEeyrojbHHUKa («pelIeHrue TPEyroJIbHUKOBY»), TPUMEHATh UX MPH PEIICHHH TeOMETPUYCCKHUX
3a/1ad.

Brnanerr moHsTUSIMU TpeoOpa3oBaHUs MOJIOOHUS, COOTBETCTBEHHBIX 3JEMEHTOB MOJAOOHBIX
¢uryp. Ilonp30BaThcsi CBOMCTBAMH MOA00US MPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCHATH JTUHBI
U HaxoJWUTh YIJbl y ToAoOHBIX ¢uryp. IIpuMeHsTh cBOMCTBa MOAOOMS B MPaKTHUYECKUX
3a/la4ax. YMeTh NPUBOJAUTH IPUMEPHI MOJOOHBIX PUTYP B OKpYKAIOIEM MUPE.

[Tonp30BaThCs TeOopeMaMH O NPOU3BEACHUM OTPE3KOB XOPA, O NPOU3BEACHHH OTPE3KOB
CEKYIIMNX, O KBaApaTe KacaTeIbHOM.

[lonb30BaThCs BEKTOpaMU, TOHUMATh UX T€OMETPUUECKUN U (DU3NUYECKUI CMBICI, TPUMEHSThH
UX B PEIICHUU reOMEeTpUYeCKUX U (pusnueckux 3aaad. [IpumeHATh ckalsipHOE MPOU3BEACHUE
BEKTOPOB JIJI1 HAXOKICHUS JUUIMH U YTJIOB.

[Tonp30BaTbCs METOAOM KOOPAMHAT HA IUIOCKOCTH, NPUMEHSATH €ro B PEIICHUU
F€OMETPUUYECKHUX U MPAKTUYECKUX 3a]1a4.
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Bianerp NOHATHUSAMM IIPAaBUJIBHOIO MHOTOYTOJBHMKA, JJIMHBI OKPYXXHOCTH, JJIMHBI JIyI'H
OKPY’KHOCTH M PAJUaHHOM MeEpBbl YIVIA, YMETh BBIYMCIATH IUIOIIAAb KpPyra M €ro 4acTeu.
IIpuMEHATE NOJyYEHHBIE YMEHNS B IPAKTUYECKUX 331a49aXx.

Haxomuth ocu (WM TEHTPBI) CHUMMETPUU (GUTYp, TPUMEHSATH JABIKEHHS IUIOCKOCTH B
MIPOCTENIINX CITyqasix.

[IpuMeHATh NOJyYEHHBIE 3HAHUSA HA NPAKTHKE — CTPOUTh MAaTEeMaTUYECKUE MOJEIHN Ul 3a]1a4
peaNbHON KU3HU M IPOBOJUTH COOTBETCTBYIOLIME BBIYUCICHHS C MPUMEHEHUEM MOJ00Us U
TPUTOHOMETPHYECKUX (QYHKIHH (TONB3YACh, T HEOOXOUMO, KATBKYIIITOPOM).

TemaTtuueckoe IAHUPOBAHUE COCTABIICHO C YYETOM paboydeil mporpaMMbl BOCTIMTAHUS
KOTI'ObY CII ¢ YUOII r. Kupc.

Peanu3anus BOCHHMTATEJIBHOIO OTEHIMAJIA YPOKa nmpeamoJiaraer cjaeayroiuiee:

¢ 100y X ICHUE MTKOJILHUKOB COOJIIOJIATh HA YPOKE OOIICIPHHSTHIC HOPMbI TIOBEICHUS, TTPaBHIIa
oOmieHuss co crapmmMu (YYUTEISIMH) B CBEPCTHHKAMH (IIKOJIBHUKAMHM), TMPHHIUIBI YIeOHOM
JTVCIHUILIMHBI ¥ CAaMOOPTaHU3aI[H

® TPUBJICYCHWC BHUMAaHHUS IIKOJHbHUKOB K IICHHOCTHOMY acCIIeKTy M3ydYaeMbIX Ha YpOoKax
SIBJICHUH, OpraHu3aiusi uX paboThl ¢ TMOJydacMOu Ha YPOKE COIHAIBHO 3HAYMMOM
uHpOopMaIueil — HHUIIMUPOBAaHUE ¢ 00CYKICHUS, BEICKA3bIBaHMSI YUAIIUMUCS CBOST'O MHEHUS I10
ee MOBOJIY, BBIPAOOTKH CBOETO K HEell OTHOIICHHS,

®IICITOJIb30BAHNE BOCIUTATEIBHBIX BO3MOXKHOCTEH COJIep)KaHUsl Y4eOHOTO MpeaMeTa depes
JEMOHCTPALMIO JIETIM TPHUMEPOB OTBETCTBEHHOT'0, T'PAXKIAHCKOTO TIOBEICHUS, IPOSBICHHUS
YEJIOBEKOJIIOOUS U J00POCEPICYHOCTH, Yepe3 MOoAOOp COOTBETCTBYIOIIUX TEKCTOB JUIS UTCHHUS,
3a7a4 JUIS PEIICHHUs, TPOOJIIEMHBIX CUTYAIUH IS OOCYKIACHHS B KJTacce
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TEMATHYECKOE INTAHUPOBAHMUE 7 KJIACC

OcCHOBHEIC BHUABI JCATCIBHOCTHU 06yqa101111/1x051

HaumenoBanue pazaena KonuyecTBo OcHOBHOE
(TembI) Kypca JacoB coJlep KaHue
[Ipocrenmme 14 [Ipocrenmme DopMyJIHPOBATH OCHOBHBIE IIOHATHUSA U OIPEACICHUS.
reoMeTpudeckue GUrypsl v T€OMETPUIECKHE Pacno3sHaBaTh H3y4eHHbIE T€OMETPUUECKUE (DUTYPBI,
UX CBOMCTBA. M3MepeHue OOBEKTBL. onpeneJasaTh UX B3aMMHOE PACIIOJI0KEHUE, BBIMOJIHATDL YEPTEK
F€OMETPUYECKUX BEITUYUH MHOTOYTONBHUK,

nmoMaHasi. CMeXHbIEC U
BEPTUKAIbHBIE YTIIbI.
Pabora ¢
MPOCTEUIIINMHU
yepTeKaMH.

HN3mepenne MTMHEVNHBIX U
VIJIOBBIX BEJIUYUH,
BBIUKMCIICHUE OTPE3KOB U
YIJIOB

M0 YCJIOBUIO 33/1aUH.

IIpoBoauTh mpocTeiime NOCTPOCHUS C TOMOIIBIO UPKYJIIS U
JIMHEHKH.

N3mepATh JTUHEIHBIE U YIJIOBBIE BEJIMYHHBI T€OMETPUUYECKUX U
MPAKTUYECKUX OOHEKTOB.

OnpeaeasiTh «Ha r1a3» pa3Mepbl pealbHbIX 00BEKTOB,
NMPOBOAUTH IPyOYIO OLIEHKY UX pa3MepOB.

PemaTh 3a1aun Ha BBIUUCIICHUE JIJIMH OTPE3KOB M BEIMINH
YIJIOB.

PemaTh 3a1aun Ha B3aMMHOE PACIIOJIOKEHUE TEOMETPUIECKHUX
duryp.

IIpoBoauth kinaccu(UKalUIO YIJIOB, BHIYMCIATH

TUHEWHbIE U YIJIOBBIE BEJIMYUHBI, NPOBOAUTH

HEOOXOJMMbIE  JIOKAa3aTeNbHbIE  PaCCYXKICHUS.
3HAKOMUTBHCS ¢ HCTOPHEH PA3BUTHSI TEOMETPUH

TpeyroiabHUKH

22

[TonsiTHEe O paBHBIX
TPEYTOJIbHUKAX U

Pacnio3zHaBaTh TMapbl pPaBHBIX TPEYrOJbHUKOB HA TOTOBBIX
yepTekax (C ykazaHueM IPHU3HAKOB).




MePBUYHBIE
MPEJCTaBICHUS O
paBHBIX (UTYpaX.
Tpu npusHaka
paBEHCTBA
TPEYTOJIbHUKOB.

[Ipu3Haku paBeHCTBA

MPSMOYTOJIBHBIX
TPEYTOJIbHUKOB.
CBOICTBO MeIHMaHbI
MPSIMOYTOJIBHOTO
TPEYTOJIbHUKA,
MPOBEAEHHON K
TUIIOTEHY3€.
PaBHOOEeIpEHHBIE U
PaBHOCTOPOHHHE
TPEYTOJIbHUKHU.
[Ipusnaku u
CBOMCTBA
PaBHOOEAPEHHOTO
TPEYTOJIbHUKA.
HepaBencrBa B
T€OMETPHUH.

IIpssMOyTOJIBHBIN
TPEYTOJIBHUK

yraom B 300

BbiBoauTh ciiefcTBUs (PaBEHCTB COOTBETCTBYIOIINX
DIIEMEHTOB) U3 PABEHCTB TPEYTOJIHHUKOB.

D opMyTHPOBATH OIPEAEIICHUS: OCTPOYTOJIBHOIO,
TYHOYTOJIBHOT'0, IPSIMOYTOJIBHOT0, paBHOOEPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJbHUKOB; OUCCEKTPUCHI, BBICOTHI,
MeJMaHbl TPEYTOJIbHHUKA; CEPEAMHHOTO MEPIIEHIUKYIIIpa
OTpe3Ka; NEPUMETPa TPEYrOJbHHKA.

®opMyIHPOBATH CBOMCTBA U MPU3HAKU PAaBHOOEIPEHHOTO
TPEYroJIbHUKA.
Crpours 4yepTexu, pemiaTb 3aJa4¥M C  I[IOMOIIBIO
HAXOXIEHUS PaBHBIX TPEYTOJbHUKOB.

IIpumMeHATH NPU3HAKK PABEHCTBA NPSIMOYTOJIHBIX
TPEYTOJIbHUKOB B 3aJa4ax.

Ucnoab3oBaTe 1HUPPOBBIE pECypchl AJAS HCCIAEA0BAHMS
CBOICTB U3y4aeMbIX QUryp.

3HAKOMUTBHCS ¢ HCTOPHEH PA3BUTHS TEOMETPUH




[TapannenpHble IPAMBIE,

CyMMa YyTJIOB TPEYTOJIbHHUKA

14

[TapamrenbHbIE IPSIMBIE,
X cBorcTBa. Hakpect
JIe)KAINE,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIBI,
o0pa3oBaHHbIE TPU
MepeceyeHnn
MapajyICIbHBIX MPAMBIX
cekymer). [Ipusnak
MapajyIeIbHOCTH
MPSMBIX Y€pe3
PaBEHCTBO PAacCTOSTHUM
OT TOYEK OJHOM MPAMOU
110 BTOPOM MPSIMOM.
CymMmma yrnos
TPEYTrOJIbHUKA.
Breminue yrisl
TPEYroJIbHUKA

DopMyIMPOBATh MOHATHE MAPAUICIBHBIX TPSAMbBIX, HAXOAUTH
MPAKTUYECKNE TPUMEPHI.

N3yuarth cBolicTBa yrioB, 00pa30BaHHBIX MPU MEPECCUCHUN
MapajyieIbHbIX NPAMBbIX cexyieil. [IpoBoauTh
A0Ka3aTeJIbCTBA NAPaJUIEIbHOCTH JIBYX MPSMBIX C IOMOIIBIO
YIJIOB, 00pPa30BaHHBIX MPU MEPECEUCHUN ITUX MPSAMBIX TPEThEH
MPSMOI.

BpruncJsiTe CyMMy YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHHUKA.
Haxoautp yucioBbie 1 OyKBEHHbIEC 3HAUEHUS YIJIOB B
F€OMETPUYECKUX 3a/1a4ax C UCIIOJIB30BAHUEM TEOPEM O CyMME

YIJIOB TPEYTOJBHUKA U MHOTOYTOJIbHUKA. 3HAKOMUTBCH €
HCTOPHEN Pa3BUTHS T€OMETPUH

OKpyKHOCTb U KpYT.
['eomeTpuueckue

MOCTPOEHUS

14

OKpyKHOCTB, XOpJ1a U
THUAMETP UX CBOMCTBA.
Kacarenbpnas
OKPYKHOCTH.
OKpYKHOCTB,
BIMCAaHHAS B yroOJ.

DopMyIHPOBATH ONpeXeIeHUs . OKPY>KHOCTH, XOP/bI,
IMaMeTpa U KacaTeabHOM K OKpy)HOCTH. M3y4aTh UX CBOMCTBA,
[IPU3HAKYU, CTPOUTH YEPTEXKU.

HccaenoBarThb, B TOM YHCIIE HUCIIOJb3yA Illfl(l)pOBl)le pecypcChl:
OKPYKHOCTH, BHIMCAHHYIO B YIOJI; HICHTP OKPYKHOCTH,
BIIMCAHHOM B YIroJi; paBEHCTBO OTPE3KOB




[loustue o I'MT,
MMPUMECHEHUE B
3aJ1a4yax.
buccekrpuca n
CEepEAUHHBIN
MEPIICHAUKYJISIP Kak
r€OMETPHUUECKHUE
MECTa TOYEK.
OKpYKHOCTB,
ONMCaHHasi OKOJIO
TPEYTroJIbHUKA.
OKpYKHOCTB,
BIMCAaHHAS B
TPEYTrOJIbHUK.
[IpocTeiimue 3amaqyu
HA IIOCTPOCHUE

KacaTeIbHbBIX.
HUcnoan3oBars Metoa [ MT nns mokasarenbcTBa TEOPEM O
nepeceyeHrnn OUCCEKTPUC YTIIOB TPEYTOJIbHUKA U
CEpPEIUHHBIX NEPIEHIUKYISIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomomiso 'MT.

OBJyaieBaTh NOHATHSAMHM BIIMCAHHOW M OTIMCAHHOM
OKPYKHOCTEW TPEYTrOJIbHUKA, HAXOJAUTh LEHTPBI 3THX
OKPY>KHOCTEH.

Pemrars OCHOBHBIE 3aJJa4HM HA MOCTPOEHHUE. YIJia, PABHOIO
JAHHOMY; CEPEAUHHOIO MEPIEHAMKYISApPA JaHHOIO OTPE3KA;
MPSAMOM, TPOXOISIIIEN YEPE3 JAHHYIO TOUKY U
MEePHEHIUKYIIAPHON TAaHHOU MPSMON; OMCCEKTPUCHI JTAHHOTO
yIJjia; TPEYroJIbHUKOB IO PA3JIMYHBIM 3JIEMEHTAM.

3HAKOMUTBHCS ¢ HCTOPHEH PA3BUTHS TEOMETPUU

[ToBTOpEeHME, 0000IIICHNE 4 MoeTopere " PemiaTs 3agaum Ha TOBTOPEHUE, NLTKOCTPUPYIOILINE CBSA3U
SHAHMI 06OGIICHHE OCHOBHBIX MEXIY Pa3IUYHBIMH YaCTSIMH Kypca
OOHATUH W METOIOB
Kypca / Kjacca
OBIIEE KOJIMYECTBO 68
YACOB I10
[TPOITPAMME

MNOYPOYHOE IIVMTIAHUPOBAHMUE 7 KJIACC




KoaunuyecTBo 4acoB

Ne JJIeKTPOHHbBIE N (poBbIE
Tema ypoka Konrtpoubsn | IIpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
ble padoThl | PpadoThI
IIpsiMas u oTpe3ok
1 1 bubmuoreka [JOK
https://m.eds00.ru/8866b724
9 T o 1 bubmuoreka [JOK
9 1 yroia
YA https://m.edsoo.ru/8866ch6a
3 C 1 bubmuoreka [JOK
ABHEHUE OTPE3KOB U YIJIOB
p p y https://m.edsoo.ru/8866c5c0
4 N3mepenue oTpe3ko 1 bubmiorexa LIOK
MEPEHHE OT B
p p https://m.edsoo.ru/8866¢7be
Pewmenue 3anaud no reme «lM3mepenue oTpe3sKkoB».
5 + CamocrosarenbHas padora Ne 1 «M3mepenne 1
OTPE3KOB».
N3mepenue yrios
CMexHbIe U BEPTUKAIbHBIE YIJIbI
IlepnieHIUKyISIpHBIE TIPSIMBIE.
8 + CamocrosrenbHas padorta No 1
2 «JlepneHIUKYIISIPHBIC MTPSIMbIE»
Pemrenne 3anau. IloaroroBka K KOHTPOIBHOU
9 pabote 1
Konrponsnas padora Ne 1 o reme «OCHOBHBIE Bu6morexa [TOK
10 i i . 1
EBOI/ICTBa MPOCTEUIINX TEOMETPUIECKUX pUryp https://m.edso0.ru/8866c3ea
MEXHBIE U BEPTUKAJIbHBIE YIJIBI»



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://uchitel.pro/%D1%80%D0%B5%D1%88%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B7%D0%B0%D0%B4%D0%B0%D1%87-%D0%B8%D0%B7%D0%BC%D0%B5%D1%80%D0%B5%D0%BD%D0%B8%D0%B5-%D0%BE%D1%82%D1%80%D0%B5%D0%B7%D0%BA%D0%BE%D0%B2/
https://uchitel.pro/%D0%B3%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F-7-%D0%B0%D1%82%D0%B0%D0%BD%D0%B0%D1%81%D1%8F%D0%BD-%D1%81%D0%B0%D0%BC%D0%BE%D1%81%D1%82%D0%BE%D1%8F%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F-1/
https://uchitel.pro/%D0%B3%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F-7-%D0%B0%D1%82%D0%B0%D0%BD%D0%B0%D1%81%D1%8F%D0%BD-%D1%81%D0%B0%D0%BC%D0%BE%D1%81%D1%82%D0%BE%D1%8F%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F-1/
https://uchitel.pro/%D0%B3%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F-7-%D0%B0%D1%82%D0%B0%D0%BD%D0%B0%D1%81%D1%8F%D0%BD-%D1%81%D0%B0%D0%BC%D0%BE%D1%81%D1%82%D0%BE%D1%8F%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F-1/
https://uchitel.pro/%D0%B3%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F-7-%D0%B0%D1%82%D0%B0%D0%BD%D0%B0%D1%81%D1%8F%D0%BD-%D1%81%D0%B0%D0%BC%D0%BE%D1%81%D1%82%D0%BE%D1%8F%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F-2/
https://uchitel.pro/%D0%B3%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F-7-%D0%B0%D1%82%D0%B0%D0%BD%D0%B0%D1%81%D1%8F%D0%BD-%D1%81%D0%B0%D0%BC%D0%BE%D1%81%D1%82%D0%BE%D1%8F%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F-2/
https://m.edsoo.ru/8866c3ea

Pabora Hajg ommOKkamu, JOMYIICHHBIMH B
KOHTPOJILHOH paboTe

11
12 TpeyronbHuKN
13 IlepBbIil IpU3HAK PaBEHCTBA TPEYTOJBHUKOB
Pemenue 3a1a4 Ha npUMEHEHHE TIEPBOTO
14 NPU3HAKA PABEHCTBA TPEYTOJIbHUKOB.
+ CamocTosiTe1bHast padoTra Ne 3 «IlepBbiii
MIPU3HAK PAaBEHCTBA TPEYTOJIbHUKOB»
15 Menuanbl, OUCCEKTPUCHI U BBICOTHI Bbu6muoreka [JOK
TpeyrojbHUKA https://m.edso0.ru/8866ce80
16 CBoiicTBa paBHOOEIPEHHOT'O TPEYTOJIbHUKA bubmorexa LIOK
https://m.edsoo.ru/8866d1fa
17 Pemenne 3ana4 o teme «PaBHOOEApEHHBIN bu6muoreka [JOK
TPEyTOJIbHUK https://m.edso0.ru/8866d34e
18 Bropoii npu3Hak paBeHCTBaA TPEYTrOJIbHUKOB bubmorexa LIOK
https://m.edsoo.ru/8866e01e
19 Pemenue 3aa4 Ha npUMEHEHHE BTOPOTO
MIPU3HAKA PABEHCTBA TPEYTOJIHHUKOB
20 Tperuil npru3HAaK paBEeHCTBA TPEYTOJILHUKOB
21 Pemenue 3a1a4 Ha IPUMEHEHUE TPETHETO bubmumorexa [IOK
NpU3HAKa PABEHCTBA TPEYTOJIEHUKOB https://m.edso00.ru/8866e88e
22 OKpy’KHOCTb
23 IIpumepsl 3a1a4 Ha MOCTPOEHUE
24 Pemienue 3a1a4 Ha TOCTpOCHUE bubamorexa [OK

https://m.edsoo.ru/8866e9ec



https://uchitel.pro/%D0%B3%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F-7-%D0%B0%D1%82%D0%B0%D0%BD%D0%B0%D1%81%D1%8F%D0%BD-%D1%81%D0%B0%D0%BC%D0%BE%D1%81%D1%82%D0%BE%D1%8F%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F-3/
https://uchitel.pro/%D0%B3%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F-7-%D0%B0%D1%82%D0%B0%D0%BD%D0%B0%D1%81%D1%8F%D0%BD-%D1%81%D0%B0%D0%BC%D0%BE%D1%81%D1%82%D0%BE%D1%8F%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F-3/
https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e9ec

Pemenne 3an1a4 Ha IpUMEHEHUE NIPU3HAKOB

25 paBEHCTBA TPEYTOJILHUKOB
26 Pemenue 3a1a4 Ha NPUMEHEHHUE IPU3HAKOB bubmmorexa [IOK
PaBEHCTBA TPEYTOJILHUKOB https://m.edsoo.ru/8866d6fa
97 Pemenue 3anau. [loaroroBka Kk KOHTPOJIBHOU bu6muoreka [JOK
pabore https://m.eds00.ru/8866d880
https://m.edsoo.ru/8866d880
29 PaGora Hag ommOkaMu, JOMYIIEHHBIMH B Bbu6nunoreka [JOK
KOHTPOJILHOU paboTe https://m.edso00.ru/8866e26¢
30 [Tpu3Haku napamienbHOCTH MPSIMBIX
31 [Tpu3Haku mapayienbHOCTH MPSIMBIX Bubmorexa LIOK
https://m.edsoo.ru/8866e3a2
32 [TpakTrdeckue crocoObl MOCTPOCHHUS
MapauIeNbHBIX MPSIMBIX
33 Pemenue 3axa4 no reme «lIpusnaku
MapauIeIbHOCTH MPSMBIX».
34 AKcHoMa napajijIeNbHbIX IPSIMBIX bubmorexa LIOK
https://m.edsoo.ru/8866eb22
35 CaolicTBa napauieabHbIX IPAMBIX
36 CpoiicTBa mapauieNibHBIX MPSIMBIX Bubarorexa IOK
https://m.edsoo.ru/8866echc
37 Pemenne 3a1a4 no Teme «Ilapannensusie bu6moreka LIOK
npsiMbIE» https://m.edso0.ru/8866ef64
38 Pemenue 3axa4 o teme «IlapannenpHbie
PSIMBIE»
39 Pemenne 3a1a4 1o Teme «Ilapannensusie bu6moreka LIOK

IIPSIMBIE»

https://m.edso00.ru/8866f086



https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://uchitel.pro/%D0%B3%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F-7-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F-%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%B0-2/
https://uchitel.pro/%D0%B3%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F-7-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F-%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%B0-2/
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086
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[ToaroroBka K KOHTPOILHOM paboTe

KonTpoabHas padora Ne 3 o Teme

4 «ITapannenbHble NPSMbIE»
42 PaGora Hag ommOkaMu, JOMYIIEHHBIMH B
KOHTPOJIbHOU paboTe
43 CymMa yrjoB TpeyroJbHHUKa Bubmorexa LIOK
https://m.edsoo.ru/8866f3b0
44 CyMma yriI0B TpeyrojibHuKa. Pemenne 3agau
45 CooTHoIIEHNS MEX1y CTOPOHAMU U yIJIaMU
TPEYroJbHUKA
46 COOTHOIIEHHS MEXKLYy CTOPOHAMH U yTJIaMH bubamnoreka IIOK
TpeyrojbHUKA https://m.eds00.ru/8866f630
47 HepaseHnctBO TpeyroiapHuka Bubmorexa LIOK
https://m.edsoo.ru/8866f8ba
48 Pemenue 3axa4. [IoaroroBka K KOHTPOJIBHOM bu6moreka LIOK
pabore https://m.edsoo.ru/8866fa5e
KonTtpouabsHnas padora Ne 4 o reme «Cymma
49 yIJI0B TpeyrojbHuKa. COOTHOIIEHUS MEXAY
CTOPOHAaMU U yTJIaMH TPEyTroJIbHUKa»
50 PaGora Hag ommOkaMu, JOMYIIEHHBIMH B Bbu6mmoreka [JOK
KOHTPOJILHOU paboTe https://m.edso0.ru/8866fe6e
51 [IpssMOYyTOIBHBIE TPEYTOJIBHUKHA U HEKOTOPBIE UX bubmumorexa [IOK
CBOMCTBa https://m.eds00.ru/88670800
59 Pemienue 3a1a4 Ha NpUMEHEHHUE CBOMCTB Bbu6muoreka [JOK
NPSIMOYTOJIBHBIX TPEYTOJILHUKOB https://m.eds00.ru/88670e9a
53 [Ipu3Haky paBeHCTBA MPSIMOYTOJBHBIX
TPEYTOJbHUKOB
o4 IIpssMOyTronbHBIN TpeyronbHUK. Pemmenne 3anau
95 Paccrosiuue ot Touku no npsmoi. Paccrosaue bubnmoreka [JOK



https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://uchitel.pro/%D0%B3%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F-7-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F-%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%B0-4/
https://uchitel.pro/%D0%B3%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F-7-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F-%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%B0-4/
https://uchitel.pro/%D0%B3%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F-7-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F-%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%B0-4/
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a

MCKAY NapajlICJIbHBIMU IMPAMbIMU

https://m.edsoo.ru/8867013e

Bbubmuoreka [JOK

56 ITocTpoeHue TpeyrojapHUKa IO TPEM JIEMEHTAM 1 https-//m.eds00.ru/88670508

o7 [TocTpoeHue TpeyroiabHUKA IO TPEM JIeMEHTaM 1

58 ITocTpoeHue TpeyroabHUKa 110 TPEM 1 bubamnoreka IIOK
aneMenTaM. Pemenue 3a1au https://m.eds00.ru/88670a62

59 Pemenue 3aa4 Ha MOCTPOCHHUE 1

60 Pemenue 3axa4. [IoaroroBka K KOHTPOJIBHOM 1 bu6moreka LIOK
pabore https://m.edso00.ru/8867103e
KonTtpouabsnas padora Ne 5 o reme

61 «IIpsamoyronbHslii TpeyrojabHUK. IlocTpoenue
TPEYrOJbHUKA 10 TPEM JIEMEHTAM»

62 PaGora Hag ommOkaMu, JOMYIIEHHBIMH B 1 Bbu6muoreka [JOK
KOHTPOJILHOHM padoTte https://m.edso00.ru/88671188
[ToBTOpenue Tembl «HavanpHble T€OMETPUYECKUE Bu6inoreka LIOK

63 | ceenenu» 1 https://m.eds00.ru/886712d2
[ToBTOpenue Temsl «[Ipu3Haku paBeHCTBA Bu6uorexa [JOK

64 TPEYroJbHUKOB. PaBHOOGPEHHBIN TPEYTOTBHUK 1 https://m.eds00.ru/88671462

65 [MosTOpeHue TeMbl «IlapaienbHbIE TIPSIMBIE» 1 bu6morexa [HOK

https://m.edso0.ru/886715b6
IToBTOpeHne TeMbl « COOTHOLIEHUS] MEKITY Bu6uorexa [JOK

66 CTOPOHAaMU U yTJIaMH TPEyTroJIbHUKa» 1 https://m.eds00.ru/886716ec

67 [ToBTOpeHue TemMbl «3a1aun Ha TOCTPOCHUEN 1

68 Hrorosasi KOHTpoJIbHasi padoTa. BH6H_HOTeKa Lox

https://m.edsoo.ru/886719bc
OBIIEE KOJIMYECTBO YACOB IIO [TPOI'PAMME 68



https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec
https://uchitel.pro/%D0%B3%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F-7-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F-%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%B0-6/
https://m.edsoo.ru/886719bc

8 KJIACC

HaumMenoBanue pasnena Konmuaectso OCHOBHEIC BHUABI JCATCIBHOCTHU 06yqa101111/1x051

OCHOBHOE conepKaHue
(Temsr) Kypca 4acoB

YUeTbIpEXYrOnbHUKHU 12 MN300paxaTh U HAXOAUTH HA YEPTEXKAX YETHIPEXYTOIbHUKH
[Tapannenorpamm, ero

MPU3HAKU U CBOMCTBA.
YacrtHble cityyau
napajuieiorpaMMOB
(IpsIMOYTOJIBHUK, POMO,
KBaJIpar), UX MPU3HAKA U

pPa3HBIX BHJIOB M HX DJJeMEHTH. DOpPMYJIUPOBATH
omnpe/eJeHus1: NapaenorpaMmma, nNpsMoyrojibHUKa, pomoa,
KBaJ[para, Tparnenuu, PaBHOOOKOM Tparnenuu,
MPSIMOYTOJIBLHON Tparneuunm.

Jloka3pIBaTh M HCHOJb30BATH MPH PpelleHuH 3aJa4

BONCTBA. MPU3HAKU U CBOMCTBA: MMapajlieorpaMma,
Tpanewws. psIMOYTOJIbHUKA, poM0a, KBajipaTa, Tpaneuuu, paBHOOOKOH
PaBHOOOKAs 1 Tpanenuu, NpssMOyTroJIbHON Tpaneuuu.
HPAMOYTOJIbHAS IpuMeHATh METOJ yIBOCHHS MEIUAHBI TPEYTONbHHKA.
Tpaneuuu. Met

patiell “ToA Mcnonab3oBaTh HUPPOBBIE pecypchl ISl HUCCIEIOBaHUS
YABOCHHUS .

CBOICTB U3y4aeMbIX (QUryp.

MEUaHBbI.
IlenTpanbHas 3HAKOMUTBHCS ¢ MCTOPHEH PA3BUTHS TEOMETPUH

CUMMETPUS




Teopema Daneca u Teopema
0 MPONOPIIMOHATIBHBIX
OTpe3Kax, MoJ00HbBIE

TPCYTOJIbHUKH
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Teopema Daneca u
Teopema

0 IPONOPLIMOHATIBHBIX
oTtpe3kax. CpenHsis
JIMHUS TPEYTOJIbHUKA.

IIpoBOANTH MOCTPOEHUS C TOMOUILIO HUPKYJIS U TUHEUKH
C UCIoab30BaHue Teopemsl Daseca U TEOPEMBI O
MPOMOPIUOHAIIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
MPOMOPIUOHAIIBHBIN OTPE30K.

HpOBOI[I/IT]) A0Ka3aTeJdbCTBO TOrO, qTo MCAHUAaHbI
TPCYT'OJIbHUKA IICPCCCKAIOTCA B OJIHOM TOYKE, U HAXOJAUTh

Tpanenus, €€ cpenHas
JIUHHUS.

[IponoprmoHanbHbIE
otpe3ku. LlenTp macc
B TPEYTOJIbHHUKE.
[lonoOHbIe
TPEYroJbHUKU. Tpu
MpU3HaKa MoJ00us
TPEYTrOJIbHUKOB.
[Ipumenenune
Mo00usT TpH
peLIeHnn
MPAKTUYECKUX 3a1a4

CBSI3b C IIEHTPOM Macc, HaX0JAMTh OTHOIIIEHHE, B KOTOPOM
MEIHaHbI JETATCS TOYKOU UX IMepeCceUeHHUs .

Haxoauthb nogoOHbIe TPEYTOIBHUKN HA TOTOBBIX YEPTEXKAX C
YKa3aHUEM COOTBETCTBYIOIIMX MPU3HAKOB No100us1. Pemars
3aJa4M Ha NMOJ00HbBIE TPEYTOJIBLHUKHU C TTIOMOIIBIO
CaMOCTOSITEILHOTO TTOCTPOCHHUS YEPTEKEU M HAXO0XKACHHUS
MOAOOHBIX TPEYTOJILHUKOB.

IIpoBoanTh A0KA3aTENBLCTBA C UCIIOIHL30BAHUEM MTPU3HAKOB
MOJ00HS.

Jloka3pIBaTh TPU MPU3HAKA MOJ00US TPEYTOJIHHUKOB.
IIpuMeHATH MOTy4YEHHBIE 3HAHUS NIPU PEIICHUN
F€OMETPUYECKHUX U MPAKTUYECKUX 33/1a4. 3HAKOMUTbHCH
¢ UCTOPHEH Pa3BUTUA T€OMETPUU




[Lnomans. Haxoxnenne
TUIOIIA/IEN TPEYTOJIbHUKOB
1 MHOTOYTOJIbHBIX (PUTYP.
[Tnomanu nogoO6HIX GuUryp
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CBolicTBa mjIomaaci
r€OMETPUUECKHUX
¢buryp. ®opmyibl
TUIS TUIOIIA TN
TPEYTrOJIbHUKA,
rapajieaorpaMma,
Tpanenuu.
Briuucinenue
TUIOIIAJICH CIOKHBIX

¢buryp.

OgJiaieBaTh NEPBUYHBIMH NMPeACTABIEHUSIMA 00 00MIIeH
Teopuu mromaar (Mepsl), GopMyJIHPOBATH CBOHCTBA
TUTOIIA/T!, BBISICHATH WX HATJISAIHBIA CMBIC]I. BHIBOAUTH
(dbopMyJIBI IIOMAAN MTapajijieliorpaMma, TPEYroJbHUKA,
Tparenuy u3 GopMyJIbl TUIOMATH MPSAMOYTOJILHUKA
(kBampara).

BbIBoaUTH (OPMYJIBI IIOMIAIH BBITYKIIOTO
YeTBIPEXYTOJbHUKA Yepe3 TUArOHAIN U YTOJl MEXY HHUMH.
Haxoauts mnomanu ¢puryp, nu3o0pa>k€HHbIX HA KIIETYATON

Oymare, HCIOJIb30BATh pa30ueHrue PUrypsl Ha 4acTu U
JOCTpauBaHHUE.

[1nomanu uryp Ha
KJIeTYaTol Oymare.
[Lnomany mogqo0HbBIX
¢buryp. 3amauu c
MPaKTUIECKUM
coaep KaHUEM.
Pemenue 3agau ¢
MOMOIIIBIO METOIa
BCIIOMOTaTEIHLHOU
TUIOIIA TN

Pa3z0upats npumepbl UCIIOIH30BaHUS BCIIOMOTATEILHOM
IO JIJIS PEIICHUS TeOMETPUIECKHUX 3a]1ad.
Haxoauts momaau noIo0HbIX QuUryp.

BohIyucasTh 1I0Maau pa3inuHbIX MHOTOYTOJIBHBIX QUTYD.
PemaTe 3agaum Ha MIOMAAB C TPAKTUYECKUM COJIEPKAHUEM




Teopema Iudaropa u
HavyaJia TPUTOHOMETPHH
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Teopema IlIudaropa, u
€€ MPUMEHECHUE.
Onpenenenue
TPUTOHOMETPHUICCKUX
(GbyHKIMI ocTporo yria
MPSIMOYTOJILHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPUUECKHUE
COOTHOIIEHUS B
MPSIMOYTOJTEHOM
TPEYTOJIbHUKE.
OcHOBHOE
TPUTOHOMETPUUECKOE
TOXJECTBO

Joka3biBaTh Teopemy lludaropa, ncnonb3oBarhb €€ B
[IPAKTUYECKUX BBIYUCIICHUSAX.

DopMyIHPOBATH ONPEACICHUS TPUTOHOMETPUYECKUX
(GyHKUMH OCTPOro yria, NPOBepPATh UX KOPPEKTHOCTH.
BBIBOAUTHL TPUTOHOMETPUYECKUE COOTHOLLICHUS B
[PSAMOYTOJIBHOM TPEYTOJIbHUKE.

HccnenoBare  COOTHOLIEHUS  MEXKAY  CTOpOHAaMU B
IPSIMOYTOJIBHBIX TPEYTroNbHUKAX ¢ yriaamu B 45° u 45°; 30°
u 60°.

Hcnoab3oBaTh GOpMyIIbl IPUBEACHHUS 1 OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO I HAXOXKICHUS
COOTHOILIEHUI MEX]ly TPUTOHOMETPUUYECKUMHU (DYHKLIHSIMHU
Pa3JIMYHBIX OCTPBIX YIJIOB.

IIpuMeHATh IONyYEHHBIE 3HAHUS U YMEHHUs MPU PELICHUU

MMPAaKTHYCCKUX 3aJda4.

3HAKOMUTBHCS ¢ MCTOPHEH PA3BUTHSI TEOMETPUH




YTl B OKPYKHOCTH.
BrimcaHHbIe 1 ONTMCaHHBIE
YETBIPEXYTOJIbHUKHU.
KacarenpHble K
okpyxkHOocTH. Kacanne
OKPYKHOCTEU

13

Brnucanneie u
LEHTPAIbHBIE YIJIBI,
YTOJI MEXIY
KacaTeJIbHOU U
XOPZIOW. YTIIbI MEXIY
XopAaMu 1
CEKYIIUMU.
Brnucanneie u
OIMCAHHKIC
YETBIPEXYTOJIbHUKH,
WX MPU3HAKU U
CBOMCTBA.
[IpumeHeHne 3TUX
CBOMCTB IIpH
pelIeHUN
FeOMETPUUYECKHUX
3ajad.

B3aumnoe
PACIIOJIOAKEHHUE ABYX
OKPYKHOCTEH, o011ue
KacarenbHble. Kacanne
OKPY>KHOCTEU

DopMyJIMPOBATH OCHOBHBIE OINPEICIICHUS, CBA3AHHBIE C
yriaMmu B Kpyre (BIIUCAHHBIN yroJl, IICHTPaJIbHBIN yTrom).
HaxoauTh BOMCaHHBIE YTJIbl, ONUPAIOIIMECS HA OJHY OYTY,
BbIYUCJISATH YIJIbl C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX yIJaX,
TEOPEMBI O BIUCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O
LIEHTPAJIBLHOM YTJIE.

HccaenoBarh, B TOM YKCIIE C TOMOIBIO ITU(PPOBBIX PECYPCOB,
BIMCAHHBIE U ONTMCAHHBIE YETHIPEXYTOJbHUKY, BBIBOAUTDH UX
CBOWCTBA M IPU3HAKH.

HNcnob30BaTh 3TH CBOMCTBA U MPU3HAKY MPU PEIICHUU 3a0a4




[ToBTOpeHKE, 00001IIEHNE 4 Pemiath 3a1a4u Ha MOBTOPEHUE, WILUTIOCTPUPYIOIINE CBS3H
3HAHWH [ToBTOpPEHNE OCHOBHEIX MEXTY Pa3IUIHBIMU YaCTSIMHU Kypca
MOHATHHN U MCTOI0OB
KypcoB 7 1 8 KJ1accoB,
00001IIeHIEe 3HAHUI
OBIIEE KOJINUECTBO 68
YACOB 110 ITPOI'PAMME

IHOYPOYHOE IIJTAHUPOBAHHUE

8 KJIACC
KoangecTBO 4acoB
Die 0 e OBbIE
No 11/ Tema ypoka Koutpon | Ilpakruyec IJIEKTPOHHBbIE HH(PPOBHI
Bcero bHbIE Kue o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Bubnuoreka [IOK
! Brozmoe nosTopenue ! https://m.edso0.ru/88671af2
Bubnuoreka [IOK
2 Beonroe nosropenue 1 https://m.edso0.ru/88671ca0
Bubnuoreka [IOK
3 MeoroyrossHHKu 1 https://m.edso0.ru/88671ca0
Bbubnuoreka [IOK
4 M .P ) 1
HOTOYTOIBHIICH. TCHICHIE 3a/1at https://m.edso0.ru/88671dea
5 Napannenorpamm 1 bubmorera [JOK
https://m.eds00.ru/88671f20
6 IIpu3Haku napamienorpamma 1 bubmmoreka [JOK



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20

https://m.eds00.ru/8867209c

7 Pemienue 3amau  mo bubmuoreka [JOK
teMe «Ilapamrenorpamm» https://m.eds00.ru/88672358
8 Tpaneuns bubmuoreka [JOK
https://m.eds00.ru/8867252¢
Bubnuoreka [IOK
d Teopema Pareca https://m.edso00.ru/88672858
10 3aaum Ha NOCTPoOeHne Bubmiorexa IIOK
https://m.edso0o0.ru/88672b14
11 MpPAMOYToNbHUK Bubmuorexa HOK
https://m.edso0o0.ru/88672b14
12 Pom6 v kBagpat bubmorexa [IOK
https://m.edso00.ru/88672c9a
13 PeweHue 3agau bubmorexa LHOK
https://m.edso00.ru/8867337a
14 OceBag ¥ LIeHTPAIBLHAST CUMMETPUHN Bubmuorexa HOK
HeHTP p https://m.eds00.ru/88672e0c
15 PeweHue 3aaay bubmorexa [IOK
https://m.edso00.ru/88672f38
KonrponsHast pabora
Bubnuoreka [IOK
16 Nel o TEME
https://m.eds00.ru/88672358
«YeTpIpexyrobHUKI»
Bubnuoreka [IOK
17 Maowaab MHOroyro/ibHMKa
https://m.eds00.ru/88673064
18 Mnowaab NPAMOYrobHMKA Bubmiorexa IIOK
thaae y https://m.eds00.ru/88673794
19 [Tmomaae mapasuierorpamMma Bubmiorexa HOK
tad p p https://m.eds00.ru/88673794
b K
20 [Inomane TpeyroabHuKa nomotexa O

https://m.edso0.ru/886738fc



https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc

Bbubnuoreka [IOK

21 Ilnomans TpeyronsHuKa https://m.eds00.ru/88673a78
Bbubnuoreka [IOK
n
22 NIOLAA Thanetim https://m.edso00.ru/88673bae
23 Pemienue 3a1a4 Ha BeIYMCIICHHE TUIOIIACH (uUr buomorexa LIOK
A tai yp https://m.eds00.ru/88673d52
24 Pemrenne 3amay Ha HAXO0XKIEHHE TUIOLIAMN bubmorexa [IOK
A A tad https://m.eds00.ru/8867400e
25 Teopema Mudaropa
26 Teopema, obpaTtHan Teopeme Mudaropa
97 Pemenue 3agau no teme «Teopema bubnmnoreka [JOK
[Tudaropa» https://m.edso00.ru/8867445a
28 PeweHune 3apay Bubmuorexa IIOK
https://m.edso00.ru/886745fe
29 PeweHue 3agau bubmnorexa [IOK
https://m.eds00.ru/88674860
30 KoHTponbHasa pabota N2 «[aowaab» Bubmuorexa IIOK
https://m.eds00.ru/88674a22
31 Omnpenenenue NOg0OHBIX TPEYTOJILHUKOB Bubmuorexa HOK
e A pey https://m.edso00.ru/88674a22
32 OTHoOlWeHMe naoLaaei NnoaobHbIX TPEYro/sibHUKOB Bubmiorexa IIOK
Hah . pey https://m.edso00.ru/88675288
33 Ilepseorii IIPU3HAK 000U TPEYTOJILHUKOB Bubmiorexa HOK
p p A pey https://m.eds00.ru/8867542c
Pemenue 3amau  Ha  mpUMEHEHHE  TIEPBOTO BiGmorexa LIOK
34 MpU3HaKa 1mo100us
https://m.edso0o0.ru/88674e78
TPEYTOJIBLHUKOB
35 Bropoii u TpeTuii npu3Haku nogo0us bu6mmoreka [JOK

TPEyroJIbHUKOB

https://m.eds00.ru/8867473e



https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e

Pemenue 3a1a4 Ha IPUMEHEHNE NTPU3HAKOB

36
o100 TPEYTOJIbHUKOB
37 Pemenwne 3a1a4 Ha MpUMEHEHHE PU3HAKOB
o100 TPEYTOIbHUKOB
38 Kontponbnas pabota Ne 3 «[Ipuznaku bubnmoreka [[OK
000U TPEYTOJIbHUKOBY https://m.eds00.ru/88675558
Bubnuoreka [IOK
39 CpeaHasa NMHUA TPEYroNbHUKOB
https://m.eds00.ru/88675684
Cpennsis JIUHUS
40 TPEYTrOJIbHUKA, bubmmoreka [IOK
CBOMCTBO MeavaH https://m.eds00.ru/88674f90
TPEYroJbHUKA
Bubnuoreka [IOK
41 MponopunoHanbHble OTPesKu
https://m.eds00.ru/8867579c¢
42 IIponopunoHanbHbIe bu6mmoreka [IOK
OTpE3KU B IIPSAMOYTOJIBHOM TPEYTOJIbHUKE https://m.edso0.ru/88675918
43 MN3mepuTesbHble paboTbl Ha MECTHOCTU bubmorexa [IOK
https://m.eds00.ru/88675918
44 3ajaun Ha MMOCTPOCHHUE METOIOM ITOA00HS bubmmorexa [JOK
A p A A https://m.eds00.ru/88675abc
45 Pemmenue 3a1ay Ha MOCTPOCHUE METOJIOM
mo00us
46 Cunyc, KOCHHYC Y TAaHTE€HC OCTPOTO
yTria IpsMOYTOJILHOTO TPEYTOJILHUKA
3HaueHusT CHUHYyCa, KOCHHyCa W TaHTE€Hca IS
47 YIJIOB 30° 40° 1 Bubnuoreka [IOK
60° https://m.eds00.ru/88675d32
48 CoOTHOILIIEHUSI MEXKTy CTOPOHAMU U yTiaMu bubnmoreka [[OK

IIPSAMOYTOJIBHOT'O TPEYTOJIbHUKA

https://m.edso0.ru/88675f44



https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44

49

MoaroToBKa K KOHTPO/IbHOM paboTe

50 KonrponsHas pabota Ne 4
51 B3auMHOe pacronoKeHne IpsiMOii B OKPYKHOCTH bubnuorexa [OK
https://m.edsoo.ru/8a1407e8
52 KacarenbHast K OKpy>KHOCTH bubmmorexa [JOK
https://m.edsoo.ru/8al415b2
53 Kacarenbhas K OKpyxHOCTH. Pemienue bubnmoreka [[OK
3ajad. https://m.edso0.ru/8a141940
o4 I'pamycHas mepa 1yru OKpy>KHOCTH bubmorexa LIOK
https://m.edsoo.ru/8al141b34
55 Teopema o BuCaHHOM yTJie
56 Teopema 00 oTpe3Kax mepeceKaronuxcs Xop/a
57 Pemenwue 3agau o Teme «lleHTpanbHbIe U bubnmoreka [JOK
BIIMCAHHBIC YIJIbI» https://m.edso00.ru/8a140f86
Bubnuoreka [IOK
Coii 0
58 BOHCTRO DHECCITPHER yIIA https://m.edso0o.ru/8a1416d4
59 CepenuHHBINA NEPIEHANKYIISP bubmorera [JOK
https://m.edsoo.ru/8a1416d4
60 Teopema o TOUKe nepecedeHus BHICOT
TPEYroJbHUKA
61 BriMcaHHas OKPYXHOCTb
62 CBOICTBO OIMMCAHHOTO YETHIPEXYT OJIbHUKA bubmorexa LIOK
https://m.edsoo.ru/8a1410a8
Bubnuoreka [IOK
O
63 HHCAHHAT OXpyAHOCTE https://m.edsoo.ru/8a1410a8
b K
64 CBOIMCTBO BIMCAHHOTO YE€THIPEXYTOJIbLHUKA nomiorexa LO
https://m.edsoo.ru/8a141c88
65 Pemenue 3anau no teme «OKpy>KHOCTb» buomorexa LIOK

https://m.edsoo.ru/8al41ddc



https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc

Konrponsnast ~ pabora

66 No 5 1o TeMe bubmuoreka [JOK
https://m.edsoo.ru/8al4lefe
«OKpYKHOCTH»
67 [ToBTOpenue no reMam «YeTbIpexXyroJbHUKU» U 1 bubnmoreka [[OK
«ITnomaap» https://m.edsoo.ru/8a142368
[ToBTOpeHMe 1o TeMaM «ITogoOHbIE Bu6uorexa [JOK
68 TPEYTOJIbHUKHU 1 «OKpyKHOCTBH» 1

https://m.edsoo.ru/8al420ac

OBIIEE KOJIMYECTBO YACOB IIO [TPOI'PAMME

68



https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

9 KJIACC

HanmenoBanue pasnena

KomnnuecTtBO

OCHOBHOE conepKaHue

OCHOBHEIC BHUABI JCATCIBHOCTHU 06yqa101111/1x051

(Temsr) Kypca 4acoB
Tpuronomertpus. Teopembl 16 @opMyJHPOBATH  ONpeJeJeHUs]  TPUTOHOMETPHUECKUX
KOCHHYCOB M CHHYCOB. Omnpenenenne (YHKIUH TYIBIX U TPSIMBIX YTJIOB.
PertieHne TPEyroabHUKOB TPUTOHOMCTPUICCKUX  BrigoauTh TEOpeMy KOCHHYCOB M TEOPEMY CHHYCOB (C
(byHxuuit yrios ot O pamnycoM OMMCAaHHOW OKPY>KHOCTH).
no 1800. ®opmyel .
BbiBoauTh (hopMyJibl 111 BHIYMCIEHHS TJIOIIAael ¢
npuBeneHus. Teopema
HCIOJIb30BAHUEM TeOpeM TPUroHoMeTpuu (popmya
KOCHHYCOB, TEOpEMa
cumycoB. Pemere IIOIa/K TPEYTONbHIKA epes JBE CTOPOHEI M YTOMl MEXKY
TPeyTOTBHHKOB. HUMH, QOpMyJa MIIOIMAIN YEeTHIPEXYTONBHUKA Yepe3 ero
[IpakTHYecKoe AMarOHAIN U YTOJI MEXITy HUMHU).
MpUMEHEHNE Pemiath TpeyroibHUKH.
JI0Ka3aHHbIX TCOPCM PemiaTh npakTUYECKHUE 3a/1a4U, CBOJASIINECT K
HAX0KJICHUIO Pa3IMYHBIX JIEMEHTOB TPEYTOJIbHUKA
[IpeoOpa3zoBanme mMog00Us. 10

MeTpuueckue
COOTHOILLIEHUS

B OKPY’KHOCTH

[lonsatue o
MpeoOpa3oBaHUU
MOJ00HS.
CoOOTBETCTBECHHBIC
DJIEMEHTHI HOJO0HBIX
¢uryp. Teopema o
MPOM3BEICHUH
OTPE3KOB XOP/I,
Teopema

OcBauBaTh NOHATHE NTPEOOPA30BAHUS TTOJOOHUS.
HccaenoBaTh OTHOLIEHUE TUHEWHBIX AJIEMEHTOB (PUTYp TIpU
MpeoOpa3oBaHUM TO00MUS.

Haxoauthb npuMepsl 1o1001s B OKpY Karonien
NEHCTBUTEIILHOCTH.

BbIBOAMTH METPUUECKUE COOTHOIICHUSI MEXKAY OTpE3KaMu
XOp/I, CEKYIIIUX U KacaTeIbHBIX C UCTOIb30BaHUEM
BIMCAHHBIX YIJIOB M MOJIOOHBIX TPEYTOJIbHUKOB. Pematb

ICOMCTPHUUCCKHC 3ada4U U 3aJa41 U3 peaHBHOfI KHN3HHU C
HCIIOJIb30BAHUECM HOI(O6HI)IX TPCYTrOJIbHUKOB




O TIPOU3BEIECHUUN
OTPE3KOB CEKYILHX,
TEOpeEMa O KBaJpare
KacaTeJIbHOM.
[Ipumenenue B
peLIeHnU
FEOMETPUUECKUX
3a1a4




BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKEHUE U
BBIYUTAHNE BEKTOPOB,
YMHOXEHHE BEKTOPa
Ha YUCIIO.
DU3NYECKUHN U
r€OMETPUYECKUN
CMBICJT BEKTOPOB.
Pasznoxenue BekTopa
M0 AByM
HEKOJIJTMHEAPHBIM
BEKTOpPAM.
Koopaunatel
BekTOpa. CKansipHOE
MMPOU3BEICHUE
BEKTOPOB, €r0

Hcnosib30BaTh BEKTOPHI KaK HAIIPABJICHHBIC OTPE3KH,
HCCJIeI0BATh TEOMETPUUYCCKUH (TTepeMeIleHne) |
¢busnyeckuii (cria) CMbICIBI BEKTOPOB.

3HATH OompeiesIeHUsl CyMMBI U pa3HOCTH BEKTOPOB,
YMHOXCHHS BEKTOpa Ha YUCIIO, HCCIeA0BATH
FEOMETPUUECKUN U PUZNUECKUN CMBICIBI 3TUX OIEPaIUi.
PemaTh reoMeTpUYCCKHUE 3a/1a9H C HCIIOJIb30BAHHEM
BEKTOPOB.

PackiaapiBaTh BEKTOP 110 ABYM HEKOJUTHHEAPHBIM
BEKTOPAM.

Hcnosib30BaTh CKAIIPHOE IPOU3BEICHHE BEKTOPOB,
BBIBOJIMTH €0 OCHOBHBIC CBOMCTRBA.

BbIYHCIATH CyMMY, Pa3HOCTh W CKaJSIPHOE TPOU3BEICHHE
BEKTOPOB B KOOPIMHATAX.

IIpuMeHsITL CKaJdsIpHOE TPOU3BEACHUE [JII HAXOXKJICHUS
JUTMH U YTJIOB




[IPUMEHEHUE IS
HAXOXJIECHUS JUIMH U
yriioB. Pemenue 3anau
C IOMOILIBIO BEKTOPOB.
[IpumMeHeHne BEKTOPOB
Ul pelleHus  3anay
buzuku

JlexkapTOBBI KOOPAUHATHI

Ha IIJTOCKOCTH

JlexapToBBI
KOOPAWHATHI TOUCK Ha
[UIOCKOCTH. Y PABHEHUE
MpsIMOU. Y paBHEHUE
OKPYKHOCTH.
KoopaunaTel Touek
MepeceueHus
OKPY>KHOCTH U HPSIMOM.

MeToa KoopAUHAT IIPU
pEILICHUN
reOMETPUYECKUX 3374,
MPaKTUYECKUX 3a7a4

OcBanBaTh NOHATHE MIPSIMOYTOJBHONW CUCTEMBI KOOP/IMHAT,
JIEKAPTOBBIX KOOPAUHAT TOYKH.

BoIBoAMTH ypaBHEHHUE MIPSMON U OKPYKHOCTH. BbIaeJsTh
MOJIHBIA KBaJIpaT JUIsl HAXOXKJICHUS IIEHTpa U paanyca
OKPY>KHOCTH 110 €€ YPABHEHUIO.

Pemath 3agaum Ha HaX0XKJICHUE TOUEK MIEPECECUEHUS MPSIMBIX
1 OKPY>KHOCTEH C TOMOIIbIO METOJ]a KOOPAUHAT.
Hcnosb30BaTh CBOMCTBA YIII0BOT0 KO3 PuiireHTa npsimoit
[IpU PEIICHUU 3a/1a4, JIsl ONpeIeNICHUs PACTION0XKEHUS
MPSMOI.

I[IpuMeHsITH KOOPANMHATHI IPU PEIICHUH T€OMETPUUECKUX U
MPaKTUUECKUX 3a]1a4, JUIsl TOCTPOCHUS MaTEMAaTHUYECKUX
MOJIEJICH peabHbBIX 3a/1a4 (KMETO] KOOPJIUHATY).
[Tosb30BaTHCA U1 IOCTPOEHUS U UCCIIETOBAHUN

U (PPOBBIMU peCypcaMu.

3HAKOMUTBHCS ¢ HCTOPHEH PA3BUTHSI TEOMETPUH




[IpaBuiIbHBIE
MHOT'OYTOJIbHUKU. JlInHA
OKPY>KHOCTH U IUIOLIA/b
Kpyra. Beruucienue
[JI0IAIEN

[IpaBuiIbHBIE
MHOTOYTOJIbHUKHU.
Uucno 0. Jnuna
OKPYXHOCTH, 1yTH
OKPY>KHOCTH.

Panuanunas mepa yria.

[Lmomans kpyra,
CEKTOpa, CErMeHTa

DopMyJIHMPOBATH OIPEIEIIEHUE ITPABUIIBHBIX
MHOTOYTOJIbHUKOB, HAXOAUTH UX DJIEMEHTHI.
[10/1630BaTHCHA TOHATUEM UIMHBI OKPYKHOCTH, BBEAEHHBIM
C IMOMOIIBIO NPABUIIBHBIX MHOTOYTOJIbHUKOB, ONPeAeasiTh
yucio U, nnmuny ayru u paguannyo mepy yria. [lposoagurs
nepexoja OT paAUaHHOW MEPBI Yria K IpaJdyCHOU U
Ha00O0pOT.

OnpeaesasaTs mIomagas Kpyra.

BoiBoauth (hopMyJibl (B rpalyCHON U paauaHHON Mepe) s
JUTUH JIyT, TUIOIIAAEH CEKTOPOB U CETMEHTOB.

BoeruucasTh miomanu Guryp, BKIOYAIOMNX SJIEMEHTbI
OKpY>XHOCTH (KpyTra).

Haxoaursh rwiomaan B 3aja4ax peaibHOW KU3HU

JIBMIKEHUS TIITIOCKOCTH

[lonsATHE O NBUKEHUMN
[UIOCKOCTH.
[TapamtenbHbIN
[EPEHOC, TOBOPOT
[Ipumenenue npu
pEIICHUHN 3a7a4

Pa30upars npumepsl, WUTIOCTPUPYIOIIUE TOHITUA
TIBIOKCHUS.

DopMyJIMPOBATH OINPEICIICHUS MapaIENIbHOTO MEPEHOCA,
MOBOPOTa U OCEBOW CUMMETpUHU. BBIBOAUTH UX CBOMCTBA,
HAaXO0JUTh HEOIBWKHBIC TOUYKH.

Haxoauth LEHTPHI U1 OC CUMMETPUM MPOCTEUIINX HUryp.
I[IpuMeHATH MapaJuIeIbHbIN NEPEHOC U CUMMETPUIO IIPU
pCIICHUU TeOMETPUICCKUX 3a]1ad (pa30oupaTh MPUMEPHI).
Ncnoab30BaTh IS IOCTPOSHUS U UCCIIEA0BAaHMM ITU(pOBBIE

pecypchl




[ToBTOpEeHME, 0000IIICHNE,
cCUCTeMaTHU3alus 3HAaHUH

[loBTOpEHNE OCHOBHBIX
MOHSATHN U

OnepupoBathb NOHATUAMM: GUTYpA, TOUKA, TOpsiMasi, yrod,
MHOT'OYTOJIbHUK, PABHOOEIPEHHBIN U PAaBHOCTOPOHHUIMA




METOJIOB KypcoB 7-9
KJIACCOB, 0000ILIEHHE U
CHUCTEMAaTHU3ALUS
3HAHUMU.
[Ipocrenmme
FEOMETPUYECKHE
(burypsl ¥ UX CBOMCTBA.
N3mepenne
FEOMETPUYECKUX
BEJIMYMH.
TpeyrojbHUKH.
[TapamnensHbie U
MEePIICHANKYJIIPHBIE
MpSMBIE.
OKpyKHOCTb U KpYT.
['eomeTpuueckue
MOCTPOCHUS. YTIIbI B
OKPYKHOCTH.
Bricanneie u
ONMCaHHbBIC
OKPYHOCTH
MHOTOYTOJIbHUKOB.
[Ipsimas u
OKPYKHOCTb.

HUeThIpEXYTrOIbHUKH.
Brniucannsie

TPEYTOJIbHUKY, MPSAMOYTOJbHBIN TPEYTOJIbHUK, MEUAHA,
OuCceKTpuca U BICOTAa TPEYTOJbHUKA, MapalijIeiorpaMM,
pOMO, IPSIMOYTOIBHUK, KBAJIpaT, Tpalelus; OKPY>KHOCTb,
KacaTelbHas; paBEHCTBO U Mojo0ue GUryp, TpeyroibHUKOB,
[MapaJUIENBbHOCTD U NEPIIEHAUKYIIAPHOCTD NPAMBIX, YTOJI
MEXKIY MPSIMBIMU, CAMMETPHUSI OTHOCUTEIIBHO TOUYKHA U
MPSMOM; JUIMHA, PACCTOSIHUE, BEJIMYMHA YTJa, ILTONIa/lb,
MEPUMETP.

HUcnoab3oBaTth (OPMYJIbI: IEpUMETPA U IUIOLIAAN
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH U IUIOLIAAU KPyTa,
00bEMa IPSAMOYTOIBHOTO MapasuieNienuneaa.
OnepupoBaTh NOHATUSIMH . TIPAMOYTOJIbHASL CHCTEMA
KOOPJWHAT, BEKTOP; UCMOJIb30BATh 3TU MOHITHS JIJISI
MPEACTABJICHUS TAHHBIX U PEUICHUS 3a/1a4, B TOM YHUCIIE W3
JIPYruX yu4eOHBIX MPEIMETOB.

PemaTh 3a1a41 Ha IOBTOPEHUE OCHOBHBIX MOHSITHM,
WJUTIOCTPALMIO CBSI3€M MEXKY Pa3IMYHBIMU YAaCTSMU Kypca.
BbiOupaTs MeToa 1151 pEeIICHUs 3aauH.

Pemiats 3agauun u3 HOBCGI[HGBHOI)'I KHN3HHU




1 ONTUCAHHBIE
YETHIPEXYTOIBLHUKH.
Teopema Iudaropa u
Hayaja TPUTOHOMETPUHU.
Pemenre oOmux
TPEYTOJLHUKOB.
[IpaBuiIbHBIE
MHOTOYTOJIbHUKH.
[IpeoGpazoBanus
MJIOCKOCTH.

JIBmxenus. [Togobue.

CummeTpusi.
[Lmomans.
Brruucienue
romaneu. [hnomanu
MoA00HBIX GUTYD.
JlexapToBBI
KOOpPJIMHATHI HA
[UIOCKOCTH. BeKTOphI
Ha IIJIOCKOCTH

OBLIEE KOJIMHECTBO
YACOB I10
[IPOIPAMME
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9 KJIACC

No | Tema ypoxa KomnuecTBo yacos Jara DIIEKTPOHHBIE uudposbie
/i Beero|Kontposbhbie |[Ipakrtuueckue |H3Y4eHHA o0pa3oBaTeIbHbIE PECYPCHI
paboThI paboThI
1 |Onpenenenue TpUTOHOMETpUueckux| 1 bubnuoreka HOK
¢bynkui yriaos ot 0° mo 180° https://m.edsoo.ru/8al424bc
DopmyIbl NPUBEICHUS 1
3 |Teopema KOCHHYCOB 1 bubmmoreka ILHOK
https://m.edsoo.ru/8a14336¢
TeopeMa KOCHHYCOB 1
TeopeMa KOCHHYCOB 1 bubnmoteka I[HOK
https://m.edsoo.ru/8al42d5e
6 |Teopema cunycoB 1 bubmnoreka ILHOK
https://m.edsoo.ru/8al42e8a
TeopeMa cuHyCcOB 1
TeopeMa cuHyCcOB 1
Haxoxnenne miauH cTOpoH W BeiauwuuH|1 bubmunoreka [HOK
YTJIOB TPEYTOJIbHUKOB https://m.edsoo.ru/8a1430b0
10 |Pemenue TpeyroabHUKOB 1 bubnmnoreka [HOK

https://m.edsoo.ru/8al42ac0



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0

No | Tema ypoxka KommuecTBo yacos Jara DIIEKTPOHHBIE uudposbie
/i Beero|Kontposbhbie |[paktuueckue |A3Y9eHHA o0Opa3oBaTeIbHbIE PECYPCHI
paboThI paboThI
11 |Pemenue TpeyroiabHUKOB 1 bubnmnoreka [HOK
https://m.edsoo.ru/8al42acO
12 |Pemenue TpeyroabHUKOB 1 bubnmnoreka [HOK
https://m.edsoo.ru/8al42acO
13 ||Pemenue TpeyroabHUKOB 1 bubnmnoreka [HOK
https://m.edsoo.ru/8al42acO
14 |[Ipaktuueckoe  mnpuMeHeHHe  TeopeM|(l bubnuoreka HOK
CHHYCOB M KOCHHYCOB https://m.edsoo.ru/8al42c3c
15 |[IpakTuueckoe  mnpuMeHeHne  TeopeM|(l
CUHYCOB U KOCHUHYCOB
16 |KontponpHas padota mo teme "Pemenue|l 1 bubnuoreka HOK
TPEYTrOJIbHUKOB" https://m.edsoo.ru/8a14392a
17 |[lonsiTue o mpeobpa3zoBaHUM MO100US 1 bubnuoreka HOK
https://m.edsoo.ru/8al143ab0
18 |CooTBEeTCTBEHHBIC 3JIEMEHTHI IOJ00HBIX| 1 bubmnoreka [HOK

¢uryp

https://m.edsoo.ru/8a143de4

19

COOTBETCTBEHHBIE DJIEMEHTHI MOLOOHBIX
¢uryp

20

Teopema o mpou3BeIeHUU OTPE3KOB XOPI,
TeopeMa O TIPOU3BEJACHHH OTPE3KOB
CEKYIIHX, TeopemMa 0 KBaJIpaTe

bubnuoreka
https://m.edsoo0.ru/8a14406e

LIOK



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e

No | Tema ypoxka KommuecTBo yacos Jara DIIEKTPOHHBIE uudposbie
/i Beero|Kontposbhbie |[paktuueckue |A3Y9eHHA o0pa3oBaTeIbHbIE PECYPCHI
paboThI paboThI

KacaTeJabHOU

21 |Teopema o mpom3BeIEHUN OTPE3KOB XOP/I,||1 bubnuoreka HOK
TeOpeMa O IIPOM3BEJCHUH  OTPE3KOB https://m.edsoo.ru/8al441a4
CEKYIIHUX, TeopeMa 0 KBaJparte
KacaTeJabHOU

22 | Teopema o mpom3BeICHUN OTPE3KOB XOP/T,||1 bubnuoreka HOK
TeOpeMa O IIPOM3BEJCHUH OTPE3KOB https://m.edsoo.ru/8al442da
CEKYIIHUX, TeopeMa 0 KBaJparte
KacaTeJabHOU

23 |[lpumenenue  Teopem B  pemeHuu|/l bubnuoreka HOK
FCOMETPUYCCKUX 3314 https://m.edso0.ru/8a143f06

24 |[lpumenenue  TeopemM B  pemeHuu|/l bubnuoreka HOK
T€OMETPUIECCKUX 3a7a4 https://m.edsoo.ru/8a1443fc

25 |[lpumenenue  Teopem B  pemeHuu|l bubnuoreka HOK
FCOMETPUYCCKUX 3314 https://m.edso0.ru/8a144578

26 |KonTponpHas pabota o Tteme||1 1 bubnuoreka HOK
"[IpeobpazoBanue moI00usI. https://m.edsoo.ru/8a1447a8
Merpuueckue COOTHOILIEHUSA B
OKPY>KHOCTH'"

27 |Ompenenenne BekTopoB. Pusmueckwii u||l bubnuoreka HOK

FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJI BEKTOPOB

https://m.edso0.ru/8a144960



https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960

No | Tema ypoxka KommuecTBo yacos Jara DIIEKTPOHHBIE uudposbie
/i Beero|[Konrtponsabie |[Ipaktaueckie |A3Y4CHHS o0Opa3oBaTeIbHBIE PECYPCHI
paboThI paboThI

28 |CrmokeHWEe W  BBIYHTAHHE BEKTOPOB,||1 bubnuoreka [HOK
YMHOXEHHE BEKTOpa Ha YUCIIO https://m.edsoo.ru/8al44a8c

29 |CnokeHWe W  BBIYHTAHHE BEKTOPOB,||1 bubnuoreka [HOK
YMHOXEHHE BEKTOpa Ha YUCIIO https://m.edsoo.ru/8a144d52

30 |ChaoxxeHMe W  BBEIYMTAaHHE BEKTOPOB,||1
YMHOKEHHE BEKTOpa Ha YUCIIO

31 |[Paznoxenue BEKTOpa o aBym||1
HEKOJUTMHEAPHBIM BEKTOpaM

32 |KoopmuHaThl BEKTOpa 1 bubnuoreka [HOK

https://m.edsoo.ru/8al44fbe
33 ||CkamsipHOE MPOU3BEIACHUE BEKTOPOB, ero||l bubmoreka LHOK

IIPUMEHEHUE JUI1 HAXOXKIEHUA [UIMH U
YIJIOB

https://m.edso0.ru/8a14539¢c

34

CkansipHOE MPOU3BEACHUE BEKTOPOB, €ro
NPUMCHEHUE JUIS HAXOXKICHHS JUIHH U

bubnuoreka
https://m.edso0.ru/8a14550e

LIOK

yTJIOB

35 |[Pemenue 3a1aq ¢ MOMOIIBIO BEKTOPOB 1 bubnmoteka [HOK
https://m.edsoo.ru/8al44c3a

36 |[Pemenue 3amaq ¢ MOMOIIBIO BEKTOPOB 1 bubmnoreka ILHOK

https://m.edsoo0.ru/8a1458c4

37

[IpumeHeHnE BEKTOPOB A PEIICHUSA



https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4

No | Tema ypoxka KommuecTBo yacos Jara DIIEKTPOHHBIE uudposbie
/i Beero|Kontposbhbie |[paktuueckue |A3Y9eHHA o0pa3oBaTeIbHbIE PECYPCHI
paboThI paboThI
3aja4 PU3NKU
38 ||[KonTpoabHas padora mo Teme "Bekropsr” ||1 1 bubnmoteka [HOK
https://m.edsoo.ru/8a145b08
39 |HdexapToBBl  KOOpPAMHATHI TOYeK  Halll
MJIOCKOCTH
40 ||YpaBHEHHE MPSIMOM 1 bubnmoteka [HOK
https://m.edsoo.ru/8a145c48
41 ||YpaBHeHUE NPAMO 1
42 |YpaBHEHUE OKPYKHOCTH 1 bubnmoteka I[HOK
https://m.edsoo.ru/8a14635a
43 |[KoopauHATHI TOYEK nepecedeHus| 1 bubnmoteka [HOK
OKPYXHOCTH H TIPSIMOK https://m.edso0.ru/8a146620
44 |Meton  koopauHaT npu  pemieHuu| 1
FEOMETPUYECKUX 3a/lad, MPAKTUYECKUX
3aja4
45 |Meton  koopauHaT ~npu  pemieHuu| 1
FEOMETPUYECKUX 3a/lad, MPAKTUYECKUX
3aja4
46 (Metom  koopauHaT ~Tpu  pemreHuu||l
FEOMETPUYECKUX 3a/lad, MPAKTUYECKUX

3aaa4d



https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620

No | Tema ypoxka KommuecTBo yacos Jara DIIEKTPOHHBIE uudposbie
/i Beero|Kontposbhbie |[paktuueckue |A3Y9eHHA o0pa3oBaTeIbHbIE PECYPCHI
paboThI paboThI
47 |[KonTpoisibHas pabota o Tteme||1 1 bubnuoreka HOK
" JlekapTOBBI KOOPAMHATHI HA TUIOCKOCTH" https://m.edsoo.ru/8al146e0e
48 |[lpaBuibHBIC MHOTOYT OJIbHUKH, |1 bubnmnoreka [HOK
BBEIYHUCIICHUE WX DJICMCHTOB https://m.edsoo.ru/8al46fda

49 (Ywucmo mt. JnmrHA OKPYKHOCTH 1 bubnmoteka I[HOK
https://m.edsoo.ru/8a1472c8

50 |Ywmcmo m. JInwHA OKPYKHOCTH 1 bubnmoteka [HOK
https://m.edsoo.ru/8al4714c

51 |dnuHa 1yru OKpYy>KHOCTHU 1

52 |[Pagnannas mepa yria 1 bubnmnoreka [HOK
https://m.edsoo.ru/8al4714c

53 |[Inomaas kpyra, cEKTOpa, CeTMEHTA 1 bubnmoteka [HOK
https://m.edsoo0.ru/8a147426

54 |[lnomans Kpyra, CEKTOpa, CETMEHTa 1 bubnmoteka [HOK
https://m.edsoo0.ru/8a147750

55 |[lnomans kpyra, cEKTOopa, CErMEHTa 1 bubnmoteka [HOK
https://m.edsoo0.ru/8a147750

56 |[lonsTHE O ABMIKEHHUU IIOCKOCTH 1 bubmnoreka [HOK
https://m.edsoo.ru/8a147c82

57 |[lapannenbHbIi IEPEHOC, TOBOPOT 1 bubnuoreka HOK

https://m.edso0.ru/8a147f16



https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16

No | Tema ypoxka KommuecTBo yacos Jara DIIEKTPOHHBIE uudposbie

/i Beero|[Konrtponsabie |[Ipaktaueckie |A3Y4CHHS o0Opa3oBaTeIbHBIE PECYPCHI

paboThI paboThI

58 |[lapamnenbHBIN IEPEHOC, TTOBOPOT 1 bubnmoteka I[HOK

https://m.edsoo0.ru/8a147f16

59 |[lapamnenpHBIN IEPEHOC, TTOBOPOT 1

60 |([TapamienbHBII IEPEHOC, TOBOPOT 1

61 |[Ipumenenue nBWKeHWH mTpu penieHUu||1 bubnuoreka HOK
3a1aq https://m.edsoo.ru/8a1480e2

62 |KouTponmpHass  pabora mo  Temam|l 1
"[IpaBunbHbIE MHOT'OYT'OJIbHUKH.

OKpyX HOCTb. JIBUXKEHHUS TUIOCKOCTH''

63 |[loBTOpEHHUE, 00o6mieHue,||1 bubmnoreka ILHOK
cCUCTeMaTH3alnus 3HaHuWi. M3mepeHue https://m.edsoo.ru/8a148524
T€OMETPUICCKUX BEIUYHH. TPEyrOJIbHIKU

64 |[loBTOpeHuUeE, 00o6mieHue,||1 bubmnoreka ILHOK
cucreMaru3anus 3HaHwi. [lapamieabHbie https://m.edso0.ru/8a148650
U TIEPTIICHAUKYJISIPHBIC TIPSIMBIE

65 |[ToBTOpEHwUE, 00o6mieHue,||1
cucreMarn3anus 3HaHuM. OKpYKHOCTb U
Kpyr. l'eomeTpuueckue  MOCTPOCHUSI.

VYTI1bl B OKPYKHOCTH
66 |[ToBTOpEHuUeE, 00o6mieHue,||1

CuCTCMaTu3anusi 3HaHuii. BnucanHeie u



https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650

No | Tema ypoxka KommuecTBo yacos Jara DIIEKTPOHHBIE uudposbie
/i Beero|Kontposbhbie |[paktuueckue |A3Y9eHHA o0pa3oBaTeIbHbIE PECYPCHI
paboThI paboThI
OMHUCaHHbIE OKPY>KHOCTH
MHOT'OYTOJIbHUKOB
67 |HToroBas KOHTpOJIbHAS paboTa 1 1 bubnuoreka HOK
https://m.edsoo0.ru/8a148920
68 |[loBTOpEHwUE, 00o6mieHue,||1
CHUCTEMaTHU3aLNs 3HAHUM
OBIIEE KOJIMYECTBO YACOB TIIO|68 6 0

I[TPOTPAMME



https://m.edsoo.ru/8a148920

PABOYAA  TTPOI'PAMMA  YYEBHOI'O KYPCA  «BEPOJATHOCTb H
CTATUCTHKA» B 7-9 KIIACCAX

HOACHUTEJIBHAA 3AIIMCKA

B coBpemenHoM 1uppoBOM MUpE BEPOSITHOCTH M CTATUCTUKA MPUOOPETAIOT BCE OONBIIYIO
3HAYMMOCTh, KaK C TOUKH 3PEHUSI MPAKTUUECKUX MPUIIOKEHUHN, TaK U UX POJIU B 00Opa3oBaHUH,
HEOOXO0JMMOM KaxKJI0My 4esioBeKy. Bo3pacTtaeT uucio npodeccuid, npu oBlIaIeHUN KOTOPHIMHU
TpebyeTcsi xopomnas 0a3oBas MOATOTOBKAa B 00JACTU BEPOSITHOCTU W CTATUCTUKH, Takas
MOATOTOBKA Ba)kKHA JUIsl MPOJOKEHUS OOpa3oBaHUS M JJiA YCHEIIHOW mpodeccuoHaIbHON
Kapbephl.

Kaxnplii 4enoBeK NOCTOSIHHO MPUHUMAET PEILICHHs] HA OCHOBE UMEIOIINXCS Y HETO AaHHBIX. A
JUIsi 0OOCHOBAHHOTO MPUHSTHUS PEIICHUS B YCIOBUSAX HENOCTATKa WM M30bITKA MH(OpMAIU
HEOOXOJMMO B TOM YHUCJIE XOpPOILIO CHOPMUPOBAHHOE BEPOSTHOCTHOE M CTATUCTHYECKOE
MBIIUICHUE.

NMenHo mo3TOMy OCTpO BCTalla HEOOXOAUMOCTH CPOPMHUpPOBATH y  OO0YyUYarOIIUXCS
(GYyHKUMOHAIBHYIO T'PaMOTHOCTb, BKIIOYAIOIIYH0 B ce€0sf8 B KaueCTBE HEOTHEMIIEMOM
COCTaBJSIIONICH yMEHHE BOCHPUHUMATh M KPUTHYECKH aHAIM3UPOBATH HHGPOpPMAIUIO,
MPEACTAaBICHHYIO B pa3lUYHbIX (opMax, HOHUMATh BEPOATHOCTHBIA XapakKTep MHOTHUX
peaIbHBIX MPOIECCOB M 3aBUCUMOCTEMN, MPOU3BOIUTH MPOCTEUIINE BEPOSITHOCTHBIE PACUETHI.
3HAKOMCTBO B Y4€OHOM Kypce€ C OCHOBHBIMH MPUHIUIAMHU cOOpa, aHAIU3a U MPEJICTABICHUS
JTAHHBIX W3 Pa3lIMYHBIX cep KU3HU O0IIecTBa M rocyAapcTBa MPUOOIIAET O0ydarolUXCcs K
oOIllECTBEHHBIM  HMHTepecaM. M3ydyeHWe OCHOB KOMOMHATOPUKHA pPa3BUBAE€T HABBIKU
OopraHu3anuu nepedbopa M MmojcyéTa yuciia BApUAHTOB, B TOM YKCJI€ B MPUKIAIHBIX 3a/layax.
3HAKOMCTBO C OCHOBamMu Teopun rpadoB CcO3Ma€T MaTeMaTUYeCKUil QyHAaAMEHT IS
dbopmupoBaHusi KoMmmeTeHUU B obOnactu uMHPoOpMaTHKU U HUGPOBBIX TexHoyoru. [lpm
W3YUYECHUH CTAaTUCTUKU U BEPOSITHOCTH OOOTaIllalOTCs TMPEJCTABICHUS OO0YydYaroIuxcs o
COBPEMEHHOW KapTUHE MHUpPA U METOJax €ro UcCcieoBaHus, (popMHUpyeTCs MOHUMAHUE POIU
CTaTUCTUKU KaK HMCTOYHMKA COLUMAIBHO 3HAYMMOW MHQOpMAIIUU U 3aKJIAJbIBAIOTCS OCHOBBI
BEPOSITHOCTHOT'O MBIIIJICHUS.

B cooTBeTcTBUM ¢ JaHHBIMU IEASIMU B CTPYKTYpe IporpaMMbl yueOHOTo Kypca «BeposTHOCTh
U CTaTUCTHUKA» OCHOBHOTO OOIIEro 0Opa30oBaHUsI BBIIEIEHBI CIEAYIOIINE COJIEPKATEIbHO-
Metoguyeckue JMHUM.  «[IpeAcTaBieHre JaHHBIX U OMNHUCATENIbHAsh  CTATHCTUKAa»,
«BeposTHOCTEY», «DNeMeHThl KOMOUHATOPUKU», «BBeneHne B Teopuio rpadon».

Conepxxanue nuHuu «[IpencraBiienre TaHHBIX U OMUCATENbHASI CTATUCTUKA» CIY>KUT OCHOBOM
st (GOpMHUPOBAHUSI HABBIKOB pabOThl ¢ uWH(MOpMalMe: OT YTeHUS W HMHTEPHpeTau
nHpOpMaLMK, TPEJACTaBICHHOW B TabiuWIlaXx, Ha JAuarpaMmax u Tpadukax, g0 coopa,
NpEACTAaBICHUSI W aHaliu3a JaHHBIX C WCIOJb30BAaHUEM CTAaTUCTUUYECKUX XapaKTEPUCTUK
CpeAHUX U pacceuBaHusi. Pabotas ¢ pgaHHbIMH, oOOydYaromldecss y4yaTcs CUHUTBIBaTh U

179



WHTEPIPETUPOBATh JIaHHBIC, BBIABUTATh, APTYMEHTHPOBATh W KPUTHUKOBATH TIPOCTEHIIIHE
TUTOTE3bl, PA3MBIIUIATh HaJ (DAaKTOpaMH, BBHI3BIBAIOIIMMH H3MEHUYHWBOCTH, W OIICHUBATH WX
BIIMSIHUE HA PACCMATPUBAEMbIE BEJITUYMHBI U TIPOLIECCHI.

NuTyuTHBHOE TIPEACTABICHUE O CIyYaHOW M3MEHUYMBOCTH, UCCIIEIOBAHHE 3aKOHOMEPHOCTEH
U TEHJCHIIMN CTAaHOBUTCS MOTHUBUPYIONIEH OCHOBOW MJii W3Y4YEHUS TEOPUM BEPOSITHOCTEH.
Bonbioe 3HaueHMEe UMEIOT MPAKTUYECKHUE 3aJaHus, B YaCTHOCTU OMBITHl C KJIACCUYECKUMU
BEPOSITHOCTHBIMU MOJICTISIMU.

[lonsiTe BEPOATHOCTH BBOAMUTCS KaK Mepa MpaBAONo00us ciaydailHoro coOwiTus. Ilpu
M3YUYEHHH YyYeOHOro Kypca oOydaromuecsi 3HAKOMSTCA C NPOCTEUIIMMHU METOJaMU
BBIYUCJICHUS  BEPOATHOCTEM B  CIy4aWHBIX OSKCIEPUMEHTaX C  PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU MCXOJaMU, BEPOSITHOCTHBIMU 3aKOHAMU, MO3BOJISIIOIIUMU CTaBUTh U pENIaTh
OoJiee cioXHbIe 3a7aul. B ydyeOHbIN Kypc BXOAST HayajdbHbIE MPEJCTABICHUS O CIy4YalHBIX
BEITMYMHAX U WX YHUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax ydeOHOro Kypca OCYLIECTBISETCS 3HAKOMCTBO OOYYarOIIMXCS C MHOXECTBAMHU U
OCHOBHBIMH OIEpalMSIMHU HaJl MHOXKECTBAMH, PACCMATPUBAIOTCA HPUMEPHI NPUMEHEHHUS IS
pelieHus 3aiad, a TakKKe HCIOJIb30BaHUS B JIPYIMX MATEMAaTHUYECKUX KypcaX M y4eOHBIX
npeaMeTax.

B 7-9 xnaccax msywaetcs yueOHBIH Kypc «BeposiTHOCTh M CTaTUCTHUKA», B KOTOPBIA BXOIST
paznmenbl: «lIpeacTaBneHue JaHHBIX W OMNHUCATENIbHAsh CTATUCTHKa», «BeposSiTHOCTHY,
«3JeMEeHTbl KOMOUHATOPUKU», «BBeNeHre B Teoputo rpadon».

OO0miee 4yuCIO 4YacOB, PEKOMEHIOBAHHBIX ISl M3y4eHUs YuyeOHOTO Kypca «BeposTHOoCTh U
cratuctukay», — 102 vaca: B 7 kimacce — 34 yaca (1 yac B Heneno), B 8 kitacce — 34 gaca (1 gac
B Heenmo), B 9 kiacce — 34 yaca (1 4ac B HEZIEI0).

COIEPKAHUE OBYYEHUA

7 KIIACC

[IpencraBieHre TaHHBIX B BUJE TAOJUII, JUarpamMm, rpadukoB. 3aroTHCHHE TaOJIHII, YTCHUE U
noctpoeHue auarpamMMm  (CTOJIOMKOBBIX (CTOJMOYATBIX) M KPYroBbx). UreHume rpadukos
pealbHBIX TpoIieccoB. M3BneueHne WHGOpMAIUU W3 JUArpaMM W TaOJIHII, UCIOJIb30BaHHE U
WHTEPIIPETAIUs JaHHbIX.

OnwucarenpHasi CTaTHCTUKA. CpelHEe apUPMETHUECKOe, MeIuaHa, pa3Mmax, HauOoJblee |
HauMCHbIIIee 3HAYCHHSI HA00Opa YHCIIOBBIX TaHHBIX. [IpuMephl ClydaliHOW H3MEHUYHBOCTH.
CayuyaitHplii dkcriepuMeHT (OIBIT) M Ciyd4aiiHoe coObiTHe. BeposTtHocTh W dactora. Posib
MaJIOBEPOSATHBIX U MPAKTUYCCKU JOCTOBEPHBIX COOBITHI B MpHpoOJae U B obmiecTBe. MoHeTa U
UTpabHast KOCTh B TCOPHHU BEPOSTHOCTEH.
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I'pad, Bepmmna, pedbpo. Crenenp BepuiuHbl. Yucino pédbep m cymmapHasi CTENEHb BEPIIUH.
[Mpencrasienne o cBsi3HoctH Tpada. Llenm u nukiel. [Tyt B rpadax. O6xox rpada (dinepos
nyTh). [Ipeacrarienue o6 opueHTHpOBaHHOM rpade. Pemenne 3amad ¢ momMonisio rpadoB.

8 KJIACC

[IpencraBneHne JaHHBIX B BUE TaONMLl, 1HarpamMmM, rpauKoB.

MHOXECTBO, JJIEMEHT MHOXKECTBA, IOAMHOXKECTBO. Ornepannu HaJg  MHOXKECTBAMM:
oObeaMHEHUE, TnepecedyeHue, JonoiaHeHue. CBolicTBa omnepaluii  HaJg  MHOXKECTBAMM:
IIEPEMECTUTENIBHOE, COYETATENIBHOE, PAaCHpEACIIMTENbHOE, BKIOYEHUsA. lcrons3oBaHue
rpauuecKoro NpeICTaBIeHNs MHOYKECTB JIJIsl ONMCAHUS pealbHBIX MPOLIECCOB U SIBICHUM, NTPU
peleHnn 3aaad.

N3mepenne paccemBaHus JaHHBIX. /Jlucnepcuss MW CTaHZAPTHOE OTKIOHEHUE YHCIIOBBIX
HabopoB. /luarpamma paccerBaHus.

DOnemeHTapHble COOBITUS CiiyyaliHOro ombiTa. Ciayyalinble coObITHS. BeposTHOCTH COOBITHIA.
OnpITH ¢ PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUAMHU. CityyaiiHblil BEIOODP. CBSI3b MEXY
MaJIOBEPOSATHBIMHU U MPAKTUYECKHU JOCTOBEPHBIMU COOBITUSMH B MPUPOJIE, OOLIECTBE U HAYKE.
HepeBo. CBolicTBa AEPEBBEB. €AMHCTBEHHOCTh IYTH, CYIIECTBOBAaHUE BHCSYEH BEPIIWHBI,
CBSI3b MEXJIy YHMCJIOM BepIIMH W uucioM peodep. [IpaBuio ymuoxeHusi. Pemienue 3amaud c
MOMOIIIbIO TpadoB.

[IpotuBomnonoxxueie coObiTus. [Juarpamma Dinepa. O0beAMHEHNE U TIEpeceYeHUE COOBITUH.
HecoBmecTHbie coObITHSI. DOpMynia CIOXKEHHS BEPOSITHOCTEH. YCIIOBHAs BEPOSITHOCTD.
[IpaBuno ymHoxenusi. HesaBucumble coObiTHs. [IpencraBienne 3xcriepuMeHTa B BUJE J€peBa.
Pemienne 3amau Ha HaxOXAEHUE BEPOSITHOCTEN C TOMOIIBK JepeBa CIIy4alHOIO
AKCIIEPUMEHTA, THarpamMm Dujepa.

9 KJIACC

[IpeacraBnenre NaHHBIX B BHUAE TaOiull, auarpamm, rpadukoB, WHTEpHpeTalus [1aHHbBIX.
UteHue u mocTpoeHue Tabiuil, 1uarpaMm, rpa)ukoB MO peaIbHbIM TaHHBIM.

[lepectanoBku u Qakropuan. Coueranuss u yuciao coueranuil. TpeyronpHuk [lackans.
Pemenue 3amay ¢ HCMOIb30BaHHEM KOMOMHATOPUKH.

['eomerpuueckass BeposATHOCTh. CiydailHbIA BBIOOp TOYKM M3 (UIYphl Ha IUIOCKOCTH, W3
OTpe3Ka U U3 JyTH OKPYKHOCTH.

UcnbiTanne. Ycnex um Heynaua. Cepus UCHOBITAHUWA N0 nepBoro ycmnexa. Cepus UCHIBITAHUN
bepuymnu. BepositTHocTu coObITHI B cepur uctibiTaHuid bepHyu.

CiyvaiiHass BEIMYMHA W PACHPEACICHUE BEPOSATHOCTEN. MaremMaTndeckoe OXUJIaHUuE U
nucnepcusi. [IpuMepbl MaTeMaTHUECKOTO OXKHUJIAHUS KaK TEOPETUYECKOTO CPEAHEr0 3HAYCHUS
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BEJIMYMHBI. MaTeMaTHUeCKOe OXKUJIAHUE U JTUCIEPCUS CIyYallHOM BEJIMYMHBI «YHUCIO YCIIEXOB
B CEpUU UCHBITAaHUN bepHymm».
[lonsiTue o 3akoHe OosbiKX yucen. M3mepeHre BepOATHOCTEN ¢ MOMOIIBIO YacTOT.

Ponb 1 3HaueHne 3aKk0HA OONBIITNX YUCEN B MPUPOJIE U OOIIECTRE.
NPEJMETHBIE PE3YJIBTATBI

[IpenMeTHBIE PE3yNbTATHl OCBOEHMSI IPOrpamMMbl YYEOHOro Kypca K KOHIy 0OyuyeHus B /
KJ1acce:

Yurath HHPOPMAITHIO, TPEJICTABICHHYIO B TA0IMIIAX, HA TUAarpaMMax, MPeJACTaBIATh JaHHBIC B
BUJIC TAOJIHI, CTPOUTHh AUarpamMmbl (CTOJIOHMKOBBIE (CTOJOYATHIC) U KPYTOBBIC) IO MacCHBaM
3HAYECHUM.

OnuchIBaTh U HHTEPIPETHPOBATH peabHbIC YUCIIOBBIC JaHHBIC, TPEICTABICHHBIC B TA0JIMIIAX,
Ha Juarpammax, rpadukax.

Hcnonp3oBaTh IS ONUCAHUS JAaHHBIX CTATUCTHYCCKUE  XapaKTEPUCTHKH:  CpEIHEe
apudmeTnyeckoe, MeIuaHa, HanOOJIbIICe U HAMMEHbIIIEE 3HAYCHHUS, Pa3Max.

VmMeTh mpejicTaBieHUe O CydailHOW W3MEHYMBOCTH Ha MPUMeEpax IeH, PU3NIeCKUX BEIHYMH,
AHTPOTIOMETPUUYCCKUX JTAHHBIX, HIMETh MPEJICTABJICHHE O CTATUCTUYCCKON YCTOHYHBOCTH.

[IpenMeTHBIE PE3yNBTaTHl OCBOCHHS MPOTpaMMbI YYEOHOTO Kypca K KOHITy oOydeHus B 8
KJjacce:

N3Bnekats U mpeoOpa3oBbIBaTh MHPOpPMAIUIO, MPEICTABICHHYIO B BHJE TAaONUIl, JUarpamw,
rpauKOB, MPEJICTABIATH JaHHBIE B BUJIE Ta0JIUIl, TUarpaMm, rpad) MKoB.

OnuchiBaTh JTaHHBIE C MOMOIIBIO CTAaTUCTHUYECKUX MOKa3aTelel: CpeIHUX 3HAYeHUU U Mep
paccenBanus (pa3Max, JUCIIEPCUS U CTAHIAPTHOE OTKIIOHEHHE).

HaxoanTh 4acTOTHI YKMCIIOBBIX 3HAYEHUN M YACTOTHI COOBITHI, B TOM YHCIE MO pe3ysibTaTam
W3MEpEeHUH 1 HAOJIFOICHHIA.

HaxoauTs BepoOSITHOCTH CIy4alHBIX COOBITHII B ONBITaxX, 3HAas BEPOSITHOCTH SJIEMEHTapHBIX
COOBITHI, B TOM YHUCJIE B OMBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITUSIMH.
Hcnonws3oBaThk rpaduueckue MOJEIU: IEPEBO CIIyYalHOIO SKCIIEPUMEHTa, AuarpaMmsbl Diliepa,
YHUCJIOBas MpsiMasl.

OnepupoBaTh MOHATUSIMU: MHOXECTBO, TOJMHOXECTBO, BBIMIOJHATh OMNEPAUU HaJ
MHOXECTBAMU: 00BbEIUHEHUE, TIEPECCUCHHE, AOMOTHEHUE, MEPEUNUCIATh JIEMEHThl MHOXKECTB,
MIPUMEHSITh CBOMCTBA MHOYKECTB.

Hcnons3oBaTh rpaduueckoe npeicTaBiICHUEe MHOKECTB U CBA3EH MEXIYy HUMH JJIsl ONMCAHUS
MPOIIECCOB U SABJIECHUM, B TOM YHUCJE MPU PEUICHUHU 3aJlady U3 APYTUX YUEOHBIX MPEIMETOB U
KYpCOB.
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[IpenMeTHBIE PE3yNbTaTHl OCBOCHHS MPOTpaMMbl YYEOHOTO Kypca K KOHITy oOyueHus B 9
KJjacce:

N3Bnekats 1 npeoOpa3oBbIBaTh MHPOPMAIUIO, TIPEACTABICHHYIO B Pa3IMUHBIX MUCTOYHUKAX B
BHUJI€ TaOnuIl, auarpaMMm, TpauKoOB, MNPEACTaBIATH JaHHbIE B BUJE TaOJMIl, JUarpamwm,
rpa(uKOB.
Pemiate 3amaun OpraHu3oBaHHBIM IEPeOOPOM BapHAHTOB, a TaKXKE C MCIOJIH30BAHUEM
KOMOUMHATOPHBIX MPAaBUI U METO/IOB.
Hcnonb30BaTh OnucaTebHbIE XapaKTEPUCTUKH JJIsI MACCUBOB YHCIIOBBIX TAHHBIX, B TOM YHUCIIE
CpENHUE 3HAYCHUS U MEPBI PACCEUBAHMUSI.
HaxoauTh 4acTOThl 3HAYEHUW U YAaCTOTHI COOBITHS, B TOM YHCJE MOIb3YACh pe3yJibTaTaMu
MPOBEAEHHBIX U3MEPEHU I U HAOII0ICHU.
HaxoauTs BEpOSITHOCTH CIy4ailHBIX COOBITUM B M3YUEHHBIX OMBITaX, B TOM YHCIE B OMBITax C
PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSAMHU, B CEpUSIX UCIBITAHUN JI0 NIEPBOIO ycrexa, B
cepusix ucnpliTaHui bepHyiuun.

NmeTh npencraBieHue O CIy4ailHOM BEJIMYMHE U O PACTIPEACICHUN BEPOATHOCTEM.
Nmetsr mpencraBieHue O 3aKOHE OOJBIIMX YHCENl KAaK O MPOSIBICHUM 3aKOHOMEPHOCTH B
CITy4yallHOM M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIIKX YKHCENI B NPUPOJE U OOIIECTBE.
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TEMATHYECKOE INTAHUPOBAHMUE 7 KJIACC

OCHOBHOE conepKaHue

OCHOBHEIC BHUABI JCATCIBHOCTHU 06yqa101111/1x051

HanmenoBanue paznena KonuuecTtBo
(Temsr) Kypca 4acoB
[IpencraBieHue TaHHBIX 7 OcBauBaTh cOCOOBI MMPEACTABICHUS

[IpencraBneHue NaHHBIX B
tabnuuax. [Ipakruueckue
BBIYUCJICHUS 110 TaOIUYHBIM
JaHHBIM. [3BIeuenue u
WHTEpIIpeTalus TaOJIUUHBIX
na”HbIX. [IpakTnyeckas
pabota «TaOauIbD».
['paduueckoe npencrapieHue
JAHHBIX B BUJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOJI0YATHIX)
nuarpamm. Urenue u
MMOCTPOCHHE TUATPAMM.
[Tpumepsb! femorpapuyeckux
Juarpamm.

[IpakTuueckas padota
«JluarpammbI»

CTATUCTUYECKUX JIAHHBIX U YUCIOBBIX MACCUBOB C
MMOMOIIBIO TAOJUIl U UarpaMM € UCHOJIb30BaHUEM
AKTYaJIbHBIX M BOXKHBIX JaHHBIX (IeMorpadudeckue
JAHHBIE, TPOU3BOJICTBO MPOMBIIICHHOU U
CEIbCKOXO3IMCTBEHHOU MPOAYKIIHH, OOLIECTBEHHBIE
U TIPUPOJTHBIC SBIICHUS).

N3yyath MeTOaBI PA0OTHI C TAOTUYHBIMUA U
rpauYeCKUMU MPEACTABICHUSIMU JAHHBIX C

MOMOIIIBIO IIU(PPOBBIX PECYPCOB B XOJI€
MPAKTUYECKUX PadboT

OmnucarenbHas CTaTUCTUKA

Uucnoseie Habopel. CpegHee
apu(pMeTHIECKOE.
MenuaHa 4ucIoBOTro Habopa.

OcBauBaTh NOHATHS. YHCIIOBOM HAOOp, Mepa
[IEHTPAJIbHON TCHICHIINHU (Mepa IICHTpa), B TOM YHUCIIC
cpenHee apudpMeTHISCKOE, METaHa.
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Y CTONYMBOCTH MEUAHEI.
[IpakTuueckas padota

«CpengHue 3HaYCHUS.
Han0oJplliee 1 HanMeHbIIIEES
3HAYEHUs YUCIOBOT0 Habopa.
Pa3zmax

OnucpIBaTh CTATUCTUYECKHUE TAHHBIE C TTOMOIIIBIO
cpeaHero apupmMeTunyeckoro U Meauansl. Pemaro
3a1auu.

N3yuath cBOMCTBA CPETHUX, B TOM YHCIIE C
MOMOIIIBIO LIU(PPOBBIX PECYPCOB, B XOJI€
MPaKTUYECKUX PadoT.

OcBauBaTh NOHATHS. HAMOOJIBIIIEE U HAUMEHBIIIEE
3HAYEHMS YMCJIOBOI0 MacCHBa, pa3Max. Pemarp
3aJa4M Ha BBIOOP CIioco0a ONMcaHus TaHHBIX B
COOTBETCTBUHM C TIPUPOJION TaHHBIX U IEIAMHU
HCCIIeTOBAHUS

CiyyaiiHasi ©3MEHYMBOCTh

CnyyaitHasi U3MEHUHUBOCTh
(mpumepsl). HacToTa 3HAUECHHMIA
B MACCUBE JIaHHbIX.

[ pynmupoBka.

['mcrorpammal.

[IpakTuueckas padota
«CnyJaifHasi UBMEHYUBOCTH»

OcBauBaTh NOHATHSA. YACTOTA 3HAYCHUMN B MAaCCHUBE
NAHHBIX, TPYNIIUPOBKA TAHHBIX, THCTOTPAMMA.
Ctpouts 1 aHAJIM3UPOBATH THCTOIPAMMBI,
noAOHUPATH MOAXOASIIMI AT TPYIITUPOBKHU.
OcBauBaTh rpaduuecKue IPEeACTABICHUS Pa3HBIX
BHUJIOB CIIy4allHOW U3MEHYMBOCTH, B TOM YHCJIE C
MOMOIIIBIO IU(PPOBBIX PECYPCOB, B XOJI€
MPaKTUYECKON pabOThI

Bsenenue B Teopuio rpados

['pad, BepmuHa, pedpo.
[IpencraBnenue 3agaun ¢
nomonibio rpada. CreneHb
(BaJICHTHOCTH) BEPIIIMHEI.
Uucno pébep u cymmapHas
cTeneHb BepluH. Llens u

OcBauBathb nousTus: rpad, sepimnna rpada, pedpo

rpada, crenens (BaJlCHTHOCTh BEPILUHEI), LIEMb M UKL

OcBauBaTh NOHATHSA TIYTh B rpade, dIICPOB MyTh,
o0xox rpada, OpueHTHUPOBAHHBIN rpad.
PemaTh 3a1a4u Ha TOWCK CYMMBI CTETICHEH BEPIITHH
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uuki. [lyts B rpade.
[IpencraBineHue 0 CBA3HOCTH
rpada. O6xox rpada (siinepon
nyTh). [IpeacraBienue 00
OPUEHTUPOBAHHBIX rpadax

rpada, Ha mouck obxoxaa rpada, Ha MOUCK MyTeHd B
OpUEHTHPOBAHHBIX rpadax.

OcBauBaTthb cnoco0bI IpeICTaBICHU 3a7a4 U3 Kypca
anreOpbl, TeOMETPUU, TEOPUU BEPOSITHOCTEHN, JPYTUX
MPEIMETOB ¢ MMOMOIIBIO TpadoB (KapThl, CXEMBI,
DIIEKTPUIECKHE [eTH, (YHKITMOHATbHBIE COOTBETCTBHS)
Ha [puMepax

BeposatHOCTh M yacToTa
CIIy4alHOTO COOBITHS

Ciry4aiiHblii OIIBIT U
ClIy4yaiiHOE COOBITHE.
BeposatHOCTh M yacToTa
coObiTus. Poib
MaJIOBEPOSITHBIX U
MPaKTUYECKU JJOCTOBEPHBIX
COOBITUI B MPUPOJIE U B
oOmectBe. MoHeTa u
UrpajibHasi KOCTh B TEOPUH
BEPOSITHOCTEH.
[IpakTuueckas padbota
«Yacrora BBINIAIEHUS Opia»

OcBanBaTh NOHATHA. CIYyYAWHBIM ONBIT U CIy4alHOE
COOBITHE, MAJIOBEPOATHOE M MPAKTUYECKU JOCTOBEPHOE
COOBITHE.

N3yyaTh 3HaUMMOCTH MaJOBEPOSITHBIX COOBITUN B
NpUpoze U OOIIECTBE HAa BAXKHBIX puMepax (aBapuw,
HECUYACTHBIE CIIy4aH, 3alI1Ta IEpCOHAIbHON
WHPOpPMALINY, TTepeava JaHHBIX).

M3y4aTh poJib KIIACCUYECKUX BEPOATHOCTHBIX MOJEIEN
(MoHeTa, UrpaybHas KOCTh) B TCOPHH BEPOSITHOCTEH.

Ha0uronaTh 1 M3y4aTh 4acTOTy COOBITHI B IIPOCTHIX
PKCIIEPUMEHTAX, B TOM YHCJIE C TOMOILBIO IIU(PPOBBIX
pPECYPCOB, B XOJI€ IPAKTUIECKONU pabOThI
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O000111eHME, 5

cUCTeMaTHU3alusg 3HaAaHUI

[IpencraBneHue TaHHBIX.
OnucarenpHast CTaATUCTHUKA.
BeposaTHOCTH Ciiy4aitHOTO
COOBITHS

SHAHUU.

HOBTOpﬂTb HN3Y4YCHHOC U BBICTPauBaThb CUCTEMY

Pemath 3agauun Ha npeacTaBICHUC U OITMCAHHUEC JaHHBIX

C MMOMOIIBIO U3YUYEHHBIX XapaKTepuCTUK. Q0CYyxKAATh
NPUMepPbI CITy4alHbIX COOBITUH,

MAJIOBEPOSITHBIX U MMPAKTUYECKU TOCTOBEPHBIX
CIIy4yalHbBIX COOBITUM, UX POJIK B MPUPOJAE U KU3HU

YyeJIOBEKa
OBIIEE KOJIMYECTBO 34
YJACOB IIO
[TPOIT'PAMME
KanengapHo-temaTuyeckoe IJIaHUPOBaHHUe Y4eOHOI0 Kypca / Kiaace
7 xnacc
Koi- v
No 5o dopma Buabl yueOHoi
ypoKa Tema Jlat | opranm3a | IeATeNbHOCTH (Ha BeCh | DIEKTpOHHBIE (IU(POBHIE)
/i1 Haco a 1147071 pasuen) o0pa3zoBaTeIbHbIE PECYPCHI
° 3aHATHS
Mopyab «BeposiTHOCTD H 34q
craTucTira> BI/I6JII/IOTeKa HOK
https://m.edsoo.ru/7f415fdc
TEMA | IlpeacraBjieHue JaHHBIX A
1
1-2 TaOmunel. 2 Ypok,iex | U3yunTh MeTOABI
YnopsgounBaHue s, paboThI ¢ TAOIUYHBIMU
JIAHHBIX ¥ ITOMCK MpakTuye | U rpa@uIecKuMu
nH(pOPMAIIHH. cKast MpeICTaBICHUSIMU

187


https://m.edsoo.ru/7f415fdc

3 [Toacy€Thl U BEIYUCICHUS 1 paboTa Mo | JaHHBIX C TOMOIIIO
B TaOJIHIIAX. Tere 6 U (POBBIX PECYpPCOB B
4-5 CronbukoBbie 2 «Tabnuil | Xo[€ MPaKTUIECKUX
IarpaMmel. bI» U pabort
KpyroBsie nrnarpammel. «Jlnarpam
6 Bospacmmno-nonosvie 1 MBbI»
ouazpammol
7 Kontponbhas padora Ne 1 1
TEMA | OnmucareabHasi 6 Bu6mnoreka [IOK
2 CTATHCTHKA q https://m.edsoo.ru/7f415fdc
8 Cpenuee 1 VYpok,cam | OnuchiBaTh
apudmeTnieckoe OCTOSITEJIb | CTATUCTUYECKHUE
YHUCJI0BOr0 Habopa Hasl JTAHHBIE C TTOMOIITHIO
9-10 MenunaHa 4iCIOBOTO 2 paboTa,on | CpeIHeTo
Habopa poc, TecT | apu(pMEeTHIECKOTO U
11 Hawubonpmee u 1 MeauaHsl. Pemath
HanMEHBIIIEe 3a/1a4H.
3HauyeHue. Pazmax HN3yyaTh cBOMCTBA
12 Obo3navenus 6 1 CpPEIHUX, B TOM YHUCJIE

cmamucmurke. Ceoticmea
cpeoHe2o
apugpmemuuecrkozo

C TIOMOIIBIO
U(PPOBBIX PECYPCOB,

B XOJI€ TPAKTUYECKUX
paboT.

OcBauBaTb NOHATHS.
HauOOJbIIIEE U
HaUMEHBbIIIEE 3HAUCHUS
YHCJIOBOI'O MAaCCHBa,
pa3max.

Pemiarp 3agaum Ha
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BBIOOp crocoba
OMMCAHUs IaHHBIX B
COOTBETCTBHH C
MPUPOJION JAHHBIX U
L[EJISIMH UCCJIEIOBAHUS

13 KonTponrsHas pabota Ne 2 1
TEMA | CayvaiiHas 7 Bu6morexa [IOK
3 U3MEHYMBOCTh q https://m.edsoo.ru/7f415fdc
14 [Tpumeps! ciydaitHON 1 VYpox, Crpouts u
M3MEHYUBOCTH. TIEKIIUS, aHAJIU3UPOBATH
TO4YHOCTB U MOTPEIIHOCTD MpaKkTU4€ | TUCTOTPAMMBI,
U3MEpEeHui cKasi U noadoupaThb
15 TenneHnnu u ciry4aiHele 1 CaMOCTOSl | NOAXOASALIMM [Iar
OTKJIOHEHUSI TeJbHas IPYIIUPOBKHU.
16-17 YacToTsl 3HAaUCHUI B 2 pabota OcBauBarthb
MAacCHBE JaHHBIX. rpaduuecKue
Ces3b meoncoy MpeACTaBICHUS
yacmomamu u CpeoHuUM Pa3HBIX BUJIOB
apugmemuyeckum ClIy4yaiiHOU
18 ['pynmnupoBKa JaHHBIX U 1 U3MEHYUBOCTH, B
ructorpamMmmbl. Beibopka. TOM YHUCJIE C TOMOIIBIO
Poct yenoBeka IU(PPOBBIX PECYPCOB,
19 Cmamucmuueckas 1 B X0JI¢ IPAKTHYECKOH
YCMOUu4Yu8oCms U OYyeHKda paboTsI
c
NOMOWbIO 8bIOOPKU
20 KonTponbsHas pabora Ne 3 1
TEMA | TI'padwl 34 Bu6moreka [IOK
4 https://m.edsoo.ru/7f415fdc
21 I'padbl. Bepriunel u 1 Ypok- OcBauBaTh NOHATHS:
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pébpa TeKIus rpad, BepuinHa rpada,
rpada. CteneHpb pebpo rpada, creneHnb
BEPIIHHBI. (BaJICHTHOCTD

22 [Tytu B rpade. CBsi3HbII BEPILUHBI), IIETh U
rpad. UK.

23 3aoaua o koH(pepen | OcBauBaTh NOHATHS!
Kenuecoepeckux mocmax, M yTh B rpade.
JUNEPOBLL NYMU U Pemartsb 3agaum Ha
IUIEPOBYL 2PAP bl MOUCK CYMMBI

CTEIIEHEN BEPIINH
rpada, Ha MOUCK
obxoja rpada, Ha
IIOUCK ITyTEHU B
OPUEHTUPOBAHHBIX
rpadax.
TEMA | Jlornueckue BuGmiorexa LIOK

5 YTBCPAJICHUI 1 https://m.edsoo.ru/7f415fdc
BbICKA3bIBAHNS

24 YTBEpKICHUS U Jlexiuu, OcBauBaTh OCHOBHEIE
BBICKA3bIBAHMUSI. YPOK, MOHSITUS, YUUTHCS
OTtpunanue CaMOCTOSl | pelllaTh 3aJjayu Ha

25 YcnoBHbIE YyTBEpKACHUS TeIbHas CBOMCTBA W MPU3HAKU

26 OOparHble 1 pabota
PaBHOCHUJIbHbBIC
yTBepxKIAeHUA. [Ipu3Haku
u
cBoictBa. Heob6xoaumble
U JOCTaTOYHbIE YCIOBUS

27 IIpomueononoorcnvle

YMEepHCOeHUs.
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ﬂOKCZBClmeJZbCWZGO om
npomueHozco.

TEMA | Cay4aiiHble ONIBITBI H 34 Bu6nmorexa [IOK
6 COOBITHA https://m.edsoo.ru/7f415fdc
28 [Ipumepsl ciryyaliHbIX 1 Kom6unu | M3yuyars poib
OTIBITOB M CITYYaHBIX pPOBaHHBIC | KIIACCHYECKHX
COOBITHIA. YPOKH BEPOSITHOCTHBIX
BepostHOCTH M 4acTOTHI Mojesel (MoHeTa,
COOBITHIA UrpaibHasi KOCTb) B
29 MosneTa u urpabHas 1 TEOPHUH BEPOSITHOCTEH.
KOCTh B TEOPUHU Haodmonatpb u
BeposiTHOCTEN. Kak n HU3y4YaThb 4acTOTy
3a4eM y3HaTh COOBITUI B MPOCTHIX
BEPOSITHOCTH COOBITHS DKCIIEPUMEHTAX, B TOM
30 BeposiTHOCTHas 3amuTa 1 YHCJIE C TOMOIIBIO
uH(pOpMaIMK OT OITUOOK U(PPOBBIX PECYPCOB,
B XOJI€ MPAKTUYECKON
paboTHI
TEMA Hrorosoe moBropenue u 4 bubnmorexa [JOK
7 KOHTP0JIb q https://m.edsoo.ru/7f415fdc
31-32 | HToroBoe MOBTOpPEHUE U 2 Ypok N3yuats ponb
o0o01IeHuE. 3aKpervieH | KIIaCCHUECKUX
s, BEPOSITHOCTHBIX
MOBTOpPEH | Mozelei (MOHETa,
us u UrpajbHasi KOCTb) B
000011IeH | TEOpUH BEPOSITHOCTEM.
us Hao0aroaaTh u

U3y4aTh 4acTOTy
COOBITUI B MPOCTHIX
AKCIEPUMEHTAX, B TOM
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YUCIIE C MOMOIIBIO
U(PPOBBIX PECYPCOB,
B XOJI€ MPAKTUYECKON
paboTHI

33 HToroBast KOHTPOJIbHAS KonTpomnb
pabora HBIM YPOK
34 [loBTOpEeHue n

0000I111eHE OCHOBHBIX
HOHSITUU U METOJIOB
Kypca 7 xjacca
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8 KJIACC

OCHOBHOE conepKaHue

OCHOBHEIC BHUABI JCATCIBHOCTHU 06yqa101111/1x051

HanmenoBanue pasznena KomguuecTBo
(Temsr) Kypca 4acoB
[ToBTOpEeHue Kypca 4 [IpencraBieHue TaHHBIX.

7 xiacca

OmnucaresbHast CTATUCTHKA.
CnyvaitHasi U3MEHUYUBOCTD.

CpenHue 4ucioBoro Hadopa.

CnyvaitHbie COOBITHS.
BeposiTHOCTH M 4aCTOTBHI.

Knaccuueckue moaenu treopuu

BEPOSITHOCTEH:

MOHCTA U UI'pajibHasA KOCTb

I[1oBTOPATH U3YyUYEHHOE U BHICTPAUBATH CUCTEMY
SHAHUU.

PemiaTs 3agaum Ha IpeACTABICHUE U ONMCAHUE
JAHHBIX C MOMOIIIBIO N3YYEHHBIX XapaKTEPUCTHK.
PemiaTe 3agaum Ha npeACTaBICHUE TPYIITUPOBAHHBIX
JTAHHBIX U ONKMCAHUE CIIyYaliHON M3MEHUYHUBOCTH.
PemiaTe 3agaum Ha onpeieieHNE YaCTOThI CIIy4YalHBIX
COOBITUI, 00CYXICHUE TPUMEPOB CITyYaUHBIX
COOBITHI, MAJIOBEPOSITHBIX U IPAKTUYECKHU
JIOCTOBEPHBIX CIyYalHBIX COOBITUM, UX POJIU B
MIPUPOJE U )KU3HU YEIIOBEKA

OmnucaresbHast CTATUCTHKA.
PaccenBanne qaHHBIX

Otknonenus. Jucnepcus
YHCIIOBOTO Habopa.
CraHmapTHOE OTKJIIOHEHUE

YUCJIOBOT0 Habopa. JlmarpaMmsl

paccerBaHMs

OcBauBaThL NOHATHS. AUCIICPCHUA U CTAaHAAPTHOC
OTKIIOHCHHC, UCIIOJb30BAaTh 3THU XAPAKTCPUCTUKU OJIA
OIIMCaHUs paCCCUBAHUA JaHHBIX.

BoeiaBHIraTh runore3bl 00 OTCYTCTBHH WJIM HAJIMIUU
CBsA3U 110 AuarpamMmMmam pacCCrBaHMA.

CTpouthb quarpaMMbl pacCeUBaHUs MO UMEIOIIUMCS

JaHHBIM, B TOM 4HCJIC C IOMOINBIO KOMIIBIOTCPA

193



MuoxecTBa

MHOX€ECTBO, MOAMHOMXKECTBO.
Onepauuy Hag MHOKECTBAMM:
o0beIMHEHNE, TIepeceUEeHuE,
nornojaHeHue. CBoWCTBa
orepanui HaJ
MHO>KECTBAMHM.
MepeMECTUTEIIHHOE,
codeTaTeIbHOE,
pacrpeieuTeIbHOe,
BKJItOUeHus. ['paduueckoe
MpeICTaBJICHUE MHOXECTB

OcBauBaTb NOHATHS. MHOXECTBO, JJICMCHT
MHOXECTBA, ITIOAMHOXKCCTBO.

BoInosHATH onepanumn HaJ MHOXECTBAMMU:
o0beIMHEeHNE, TIEpEceUeHUE, JOTOJHEHHE.
HNcenonb30BaTh CBOMCTBA: IEPEMECTUTEIBHOE,
COYETATEIbHOE, PACIIPEACTUTEIIBHOE, BKIIOUCHUSI.
Ucnoan3oBaTh rpaduueckoe npeacTaBieHne
MHOJKECTB P OMMCAHUU PEATBHBIX MTPOLECCOB U
SBJICHUH, IPU PEILICHUH 3aJ1a4 U3 IPYTUX YUYECOHBIX
MPEIMETOB U KypCOB

BeposaTHOCTH Ciiy4aitHOTO

COOBITHUA

DneMeHTapHbIE COOBITUSI.
Cny4aitHbie COOBITHS.
braronpusarcTByrommue
PIEMEHTApPHBIE COOBITHS.

BepostHOoCTH COOBITHIA.
OmnpITEl ¢ PaBHOBO3MOKHBIMHU

AIIEMEHTAPHBIMU COOBITUSIMHU.
Crnyualinblil BEIOOD.
[IpakTuueckas padota

«OnpITHI C
PaBHOBO3MOKHBIMU

OcBauBaTh NOHATHS. DJIEMEHTAPHOE COOBITHE,
CilydyailHO€ COOBITHE KaK COBOKYITHOCTb
0JIarONPUSATCTBYIOMINX 3JIEMEHTAPHBIX COOBITHIA,
PaBHOBO3MOXKHBIE dJIeMEHTapHbIe COObITHS. PemaTh
3aJ1a4d Ha BBIYMCIICHUE BEPOSITHOCTEH COOBITHUM 110
BEPOSITHOCTSAM 3JIEMEHTAPHBIX COOBITHI CIy4aifHOTO
OIIBITA.

Pemiathb 3aJavYM Ha BBIYHCICHUC BGpOfITHOCTCﬁ
COOBITHH B OIBITaX C PaBHOBO3MOKXHBIMHU
9JICMCHTAaPHBIMHU CO6BITI/I$IMI/I, B TOM 4HHUCJIE C
IIOMOIIBIO KOMIIBIOTECPA.

194



PIIEMEHTAPHBIMU COOBITHUSIMU»

IIpoBoANTH U U3YyYATh ONBITHI C
PABHOBO3MOHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU
(c UCTIOIB30BAaHUEM MOHET, HTPATLHBIX KOCTEH,
APYTUX MOJIENICH) B XOJ1€ MPAKTUICCKON pabOThI

Bsenenue B Teoputo rpados

JlepeBo. CBoiicTBa JiepeBa:
€UHCTBEHHOCTbH Iy TH,
CyIIECTBOBAaHHME BUCSYEN
BEPILIHMHBI, CBA3b MEXKY YUCIOM
BEPILIUH U YUCTIOM PEDED.
[IpaBuno yMHOXEHUS

OcBauBaTh NOHATHA. I€peBO Kak rpad 6e3 mukia,
BHCsSYas BepmuHa (JIUCT), BETBb JepeBa, NMyTh B
JepeBe, INaMeTp epeBa.

M3yuyarthb cBOMCTBA JEpeBa; CYLIECTBOBAHNE BUCAYEN
BEPIIMHBI, EAMHCTBEHHOCTh IIYTU MEXKIY IBYMS
BEpIIMHAMH, CBS3b MEK]y YACIOM BEPILMH U YUCIOM
pédep.

PemaTs 3agqa4um Ha OKCK U EPEYUCIICHUE TyTEH B
JIepeBe, ONPEAEIICHUE YUCia BEPIINH WK pEOEp B

nepeBe, 00X0; OMHAPHOTO JepeBa, B TOM YHCIIE C
MPUMEHEHUEM TIPABUIIA YMHOKCHUS

Cnyyaitnbie cOOBITUS

[IpOTHBOMOIOKHOE COOBITHE.
Jlnarpamma Diinepa.
OO0beauHeHue U IepeceueHue
coObITuil. HecoBMecTHbIE
coobiTust. Dopmyna cioxxeHus
BeposiTHOCTEN. [IpaBuiio
YMHOKEHUS BEPOSTHOCTEM.

Y ClI0BHAs BEPOSATHOCTb.
HezaBucumbie

OcBanBaTh NOHATHUS: B3aUMHO TPOTUBOMOJIOKHBIE
COOBITHS, OTIepaIliy HaJl COOBITUSMHU, O0BETUHEHNE U
nepeceyeHre cCoOOBITHH, quarpamma Ditiepa (Ditepa—
BeHHa), cOBMeCTHBIC U HECOBMECTHBIC COOBITHSI.
N3yuath TeopeMbl O BEPOATHOCTH O0BHETUHEHUS

IBYX COOBITHH (POPMYJIBI CITOKESHUS BEPOSATHOCTEH).

PemaTh 3agaum, B TOM 4HCIIe TEKCTOBBIC 3a/laul Ha
ompeeeHNe BEPOSATHOCTEN 00bEIMHEHUS U
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COOBITHUSI. [IpencraBnenue
CIIyYalHOTO JKCIIEPUMEHTA B
BUJIEC AEpeBa

repecevYeHus COOBITHI C TTOMOIIBIO YUCITIOBOU MPSIMOH,
nuarpamm Ditnepa, GopMyIIbl CIIOKEHUS BEPOSITHOCTEH.
OcBauBaTh TOHSITHSL: MIPaBHUIIO YMHOXEHUS
BEPOATHOCTEH, YCJIOBHAS BEPOATHOCTH, HE3aBUCHUMBIC
COOBITHS IEPEBO CIYYAITHOTO OMBITA.

N3yuarth cBolicTBa (OnpeiencHus) He3aBUCHMBIX
COOBITHIA.

Pemats 3aga4mn Ha ONpeCICHUE U UCIIOJIb30BaHUE
HE3aBUCHUMBIX COOBITHH.

PemiaTrp 3a1auM Ha MOUCK BEPOATHOCTEW, B TOM
YUCJIE YCJIOBHBIX, C MCHOJB30BAHUEM [I€PEBA
CIIy4alHOTO OIIbITa
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0O00011€eHME,
cUCTeMaTHU3alusg 3HaAaHUI

[IpencraBneHue TaHHBIX.
OnucarenpHast CTaATUCTHUKA.
['padbl. BeposTHOCTH
CIIy4allHOT'O COOBITHSI.
DyeMeHThl KOMOMHATOPUKH

IToBTOpPATH U3YyUYEHHOE U BHICTPAUBATH CUCTEMY
3HaHUU.

PemaThs 3a1a4u HA NIPEACTABICHUE U OTTUCAHUE JAHHBIX
C IMOMOIIBIO U3YYEHHBIX XapaKTEPUCTHUK.

Pemarts 3agaum c npumenenuem rpados. Pemartsb
3a/1a4M HA HAXOXJICHUE BEPOSITHOCTH CIyYalHOIO
COOBITHS MO BEPOATHOCTSIM 3JIEMEHTAPHBIX COOBITHH, B
TOM YUCJIE B OIBITAX C PABHOBO3MOKHBIMU
AJIEeMEHTapHBIMU COOBITHSAMU. PemiaTs 3apqaum Ha
HaxO0XJICHUE BEPOSTHOCTEN 00beIMHEHUS U
nepeceyeHust COObITUM, B TOM YUCJIE HE3aBUCUMBIX, C
UCIIOJIb30BaHuEM rpadMueCcKUX NpeICTaBICHUN U
JIepeBa CIIy4anHOrO OIIbITA.

Pemarp 3a1a4yu Ha niepeUnCIICHHEe KOMOMHAIIMN
(urcrna mepecTaHOBOK, YKCIIa COYCTAHMI), HA
HaXO0XJICHUE BEPOSITHOCTEU COOBITHI C
PUMEHEHHEM KOMOMHATOPHUKH, B TOM YHUCJIE C
UCIIOJIb30BaHUEM TpeyroyibHuka [lackans

OBUIEE KOJIMHECTBO
YACOB I10
[TPOI PAMME

34

KanenmapHo-TeMaTH4YecKoe NJIaHMPOBaHHe 8 Kiacc

Ne
3aHATUSA

Tema 3ansaTus

DaekTponHbie (UppoBbIE)
o0pa3oBaTe/bHbIE PeCypChbl
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IMoBTOpenue kypca 7 kiaacca (3 u)

bubmuoreka I{OK https://m.edsoo.ru/7f417fb2

1 [IpencraBnenue ganubix. OnucarenbHas ctatucThka. CiaydaiiHas H3MEHUYHBOCTb.
Cpennue uncnoBoro Habopa. CinyyaiiHble coObITHSI. BeposITHOCTH M 4aCTOTHI.
3 Knaccuueckue MoJeliu TEOpUU BEPOSTHOCTEH: MOHETA U UTpaibHasi KOCTh
MmuozkectBa (5 1)
4 MHOXeCTBO, IMOJIMHOXKECTBO, IPUMEPHI MHOXKECTB
5 Onepanuu HaJ MHOXKECTBaMHU.
6 Juarpammel Diinepa
7 MHOXkeCTBa PEIICHUI HEPABEHCTB U CUCTEM
8 IIpaBuiio yMHOXEHHUSI
MaTteMaTHYeCKO€e ONMCAHNE CJAYYaiiHbIX coObITHIl (5 1)
9 Cry4aiiHble ONBITHI U AJIEMEHTapHbIE COOBITHS. BeposTHOCTH AlIeMEHTapHBIX
coObITHI. PABHOBO3MOKHBIE HJIEMEHTAPHBIE COOBITUS
10 bnaronpusiTcTBYIOIIME 3JIEMEHTApPHbIE COOBITUS
11 BepositHOocTH cOObITHH. ONBITHI ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH
COOBITHUSIMH.
12 [IpakTuyeckas pabora «ONbITH ¢ PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU
cooObrtusimu» IloaroToBka K K/p
13 KonTpoubHnas padora Ne 1
OnucartesbHasi craTucTuka. PaccemBanue 1anHbIx (4 1)
14 Amnanu3 k/p. PaccenBaHue 4MCIOBBIX TaHHBIX U OTKJIOHCHHS
15 Jlucnepcusi YMCIOBOr0 MacCHBa.
16 Cmanoapmuoe omlioHeHue Yucio8020 HAbopa
17 Jluaepammul pacceusanus
Benenne B Teopuio rpagos ([epesbs) (3 u)
18 JlepeBbsl.
19 Csoticmsa Oepesa.
20 JlepeBo cirydaifHOro SKCIEpUMEHTA
MaremaTuyeckue paccy:kaenus (3 1)
21 Jloruueckue cor3bl «U» U <IN,
22 Ompuyanue cnoxcuvix ymeepoicoernuii. O600IIEHUE U cHUCTEMaTH3aIUs Y4eOHOTO
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marepuaina. [TonroroBka K k/p

23 KonTpoabHasi padora Ne 2
Onepanuu Haj caydaiiHbIMU cOObITHAME (4 )
24 Amnanu3s x/p. Onpezenenue ciry4aitHoro coobITis. B3auMHO IPOTHBOIIOIOKHBIC
CIIy4aifHbIe COOBITHUS
25 OObenuHeHHE U NIepeceueHne coobITui. HecoBMecTHBIE COOBITHS
26 Dopmyna cnoxcenus 6eposmuHocmell.
27 Pewenue 3a0au npu nomowu KoopOuHamMHOU NPAMOU.
Yc0BHasi BePOSITHOCTD U He3aBUCHMBIe coOObITHA (4 1)
28 VY cnoBHasi BEpOSITHOCTh M IPABUJIO YMHOXKCHUSI BEPOSITHOCTEH
29 JlepeBo ciydaifHOTO OMbITa
30 HesaBucumbie coObITHS
31 06 owubke Doeapa o
HToroBoe noBTOpeHNe H KOHTPOJIb (3 1)
32 [ToBTOpeHue Teopuu 1 penrenue 3aaad. [loaroroska x k/p.
33 HroroBasi KOHTpoJIbHasi padoTa
34 Amnamu3s x/p. [IpodopreHTanmonHas urpa
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9 KJIACC

OCHOBHOE conepKaHue

OcCHOBHEIC BHUABI JCATCIBHOCTHU 06yqa101111/1x051

HaumenoBanwue paznena |KommuecTBo
(TembI) Kypca 9acoB
[ToBTOpEeHME Kypca 4 [IpencraBieHue JaHHBIX.

8 kitacca

OnucareibHasg CTAaTUCTHKA.
Oneparuy HaJ COOBITHSIMH.

HeszaBucuMocCcTh COOBITUIA

I1oBTOPATH U3YUYEHHOE U BHICTPAUBATH CUCTEMY
3HAHUU.

PemaTh 3a1a4u Ha NIPEACTABICHUE U OTTUCAHUE
JITAHHBIX.

PemaTh 3agaum Ha HaXOXKICHHE BEPOSTHOCTEH
00BbETUHECHHS U MIEPECEUCHHS COOBITUI, B TOM YHCIIE
HE3aBUCHUMBIX, C HCIIOJIb30BaHUEM I'paUIeCKUX
MpEACTaBICHUN U JIepeBa CIIy4aliHOTO ONbITA.

Pemarp 3a1a4yu Ha NIepEYUCIICHUE KOMOMHAIIHIA
(urcrna mepecTaHOBOK, YKCIIa COYCTAHMI), HA
HaX0XJICHUE BEPOSITHOCTEU COOBITHI C
IPUMECHEHUEM KOMOMHATOPHUKH, B TOM YHUCJIE C
WCIIOJIb30BaHUEM TpeyroyibHuka [lackans

DNIeMEHTHhl KOMOMHATOPUKHU

[IepectanoBku. Paxropuan.

Coueranus u YHUCIIO
COYETAHUM. TpeyroabHuk
[Tackamns. [IpakTryeckas
pabota «Bpruncienue
BEPOSTHOCTEU c
VCTIOJIb30BAHUEM

OcBanBaTh NOHATHUSN: KOMOMHATOPHOE MPABUIIO
YMHOKEHUS, YIIOPSIJOUCHHAS Tlapa, TporhKa 00bEKTOB,
MepecTaHoBKa, (haKTopuani yncia, CoueTaHue, Yucjiao
coueTaHuil, TpeyroubHuK [lackans.

Pemath 3agaum Ha iepeyUCiIeHUE YIOPSI0UYECHHBIX
rap, TpOoeK, IePEUUCICHUE IePECTaHOBOK H
COYETAaHMUM JIEMEHTOB Pa3IMYHBIX MHOXKECTB.
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KOMOMHATOPHBIX (QYHKIINI
DJIEKTPOHHBIX TAOIHI»

Pematp 3a1aum Ha MpUMEHEHHWE YUCIIA COYCTAHUI

B anreOpe (CokpaméHHOE YMHOXXEHHUE, OWHOM
HeroToHa).

Pemiath, npuMeHsis KOMOHMHATOPHKY, 3aJa4yd  Ha

BBIYUCJICHUE BEPOSITHOCTEH, B TOM YHCJIE C MOMOUIBIO
AJIEKTPOHHBIX TAOJIUI] B XO/I€ MPAKTUYECKOUN pabOTHhI

['eomerpuueckas
BEPOATHOCTH

['eomeTprueckas
BEPOATHOCTD. Cily4aliHbIN
BBIOOp TOYKH U3 (PUTYpPHI Ha
MJIOCKOCTH, U3 OTPE3Ka, W3
IOYTH OKPY>KHOCTH

OcBanBaThb MOHATHE TCOMETPUUECKON BEPOSATHOCTH.
PemiaTh 3a1a4M Ha HAXO0XKJICHUE BEPOATHOCTEN B
OTBITaX, MPEACTAaBUMBIX KaK BHIOOp TOUEK U3
MHOTOYT'OJIbHUKA, KpyTra, OTpe3Ka WA NyTH
OKPY>KHOCTH, YUCIIOBOT'O IMPOMEKYTKA
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HcnbiTanus bepryinu

HcneiTanue. Ycnex u
Heyaada. Cepusi UCTIBITAHUN
110 TIEPBOTO yCIeXa.
HcnbiTanus bepryinn.
BepositHoCcTH COOBITHIT B
CepHUHU UCIbITaHuN bepHyIun.
[IpakTuueckas padota
«HcnpiTanus

bepnyum»

OcBauBaTh NOHATHS: UCIIBITAHKUE, JIIEMEHTAPHOE
COOBITHE B UCTIBITAHUH (yCIIEX U HeyJada), Cepusi
WCTIBITAHUH, HACTYIUJIEHUE IEPBOTO ycrexa
(Heynmaum), cepus ucnsiTanuii bepaysm. Pemarn
3aJ]a4M HA HAXOXKJICHHE BEPOSITHOCTEN COOBITUI B
CEpHUHU MCIBITAaHUN 10 MIEPBOTO YCNEXa, B TOM
YuCJe C IpUMEHEeHHEM (OPMYJIIBI CyMMBI
F€OMETPUYECKOU MPOTrPECCHH.

Pemrars 3apa4u Ha HAX0KJACHUE BEPOATHOCTEN
AJIEMEHTAPHBIX COOBITUN B CEpUU UCTIBITAHUIN
bepHynnu, Ha HaX0XKAEHNUE BEPOSITHOCTH

ONPENENEHHOIO YHCIIA YCIIEXOB B CEPUU NCTIBITAHUI

bepnyin.
N3yuyaTth B X01€ NPAKTHYECKOH padoThlI,

B TOM YHCJIE C TIOMOUIbIO LU(POBBIX PECYPCOB,
CBOMCTBA BEPOATHOCTH B CEPUH HCIBITAHUU
bepnyium
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CiyuaiiHasi BEJIMYMHA

CiyvaiiHasi BeIMYMHA U

pacnpeiesieHue BEpOSITHOCTEN.

MaremaTH4eCKOE 0KUIAHUE U
TUCIIEPCUs CIIy4alHON
BeMYUHBIL. [Iprumepsl
MAaTEMATUYECKOTO 0KUTaHUS
KaKk  TEOPETUYECKOTO
CpPEIHETO
BEJIMYUHBI.
[lonsiTue 0 3aKOHE OOJIBIINX
yucen. 3smepenue
BEPOSATHOCTEN C IIOMOILBIO
yacToT. [IpumeHenune 3akoHa
OOJIBIIINX YHUCEN

3Ha4YCHUA

OcBOUTH NMOHATHS: CITyYallHAS BEIIMYNHA, 3HAUYCHHE
CIIy4ailHOM BEJIMYMHBI, PACIPEICICHUE BEPOSITHOCTE.
HN3y4aTh 1 00CyKaAaTh IPUMEPHI TUCKPETHBIX U
HENPEPBIBHBIX CIYYaiHBIX BEJIMYUH (POCT, BEC
YEJI0BEKa, YUCICHHOCTh HACEJICHUS, IPyrue
W3MEHYMBBIEC BEJIMYMHBI, PACCMATPUBABIINECS B Kypce
CTaTHCTUKH), MOJICITBHBIX CITYYaiHBIX BETUYHH,
CBSI3aHHBIX CO CIy4ailHBIMU OIbITaMH (OpocaHue
MOHETHI, UTPATLHON KOCTH, CO CIy4ailHBIM BHIOOPOM U
T. IL.).

OcBauBaTh NOHATHS: MATEMATUYECKOE OKUIAHUE
CIIy4allHOW BEJINYMHBI KaK TEOPETUYECKOE CPEIHEE
3HAYEHHUE, TUCIICPCUS CTyYallHOW BEJIMYMHBI KaK aHAJIOT
JTMCTIEPCUH YHCIIOBOTO Habopa.

PemiaTe 3agaumn Ha BEIYMCIIEHHE MATEMATHYECKOTO
O0XXKHUJAHUS U JUCIIEPCUN TUCKPETHOU CIIy4aitHON
BEJIMYUHBI 110 33IaHHOMY PaclpeIeE€HUI0, B TOM YHCIIE
3a71a4, CBSI3aHHBIX CO CTPAaXOBAHUEM U JIOTEPEAMU.
3HAKOMUTBHCS C MATEMAaTUYECKUM OKHIAHUEM U
JIUCTIEPCUEN HEKOTOPBIX PACIIPEACICHUM, B TOM YHCIIE
pacnpeneseHrs CIIy4aiiHON BEIMYNHBI YK CIIO0
YCIIEXOB» B CEpUU UCHBITaHUN bepHyIuu.
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N3y4yath 4acTOTy COOBITHS B MOBTOPSIOIINXCS
CITy4alHbBIX OMbITaX KaK CIy4ailHyIO BEIUYHHY.
3HAKOMHTBCS C 3aKOHOM O0JbIIuX unced (B popme
bepHysum): ipu GOJIBIIIOM YHCIIE OMBITOB YacTOTa
coObITUS OJIU3KA K €r0 BEPOATHOCTH.

PemaTp 3agaum Ha U3MEpEHUE BEPOSTHOCTEN C
MOMOIIBIO YacTOT. O0CYKAaTh POJIb 3aKOHA
OOJIBIIMX YKCET B 000OCHOBAHWM YaCTOTHOI'O METOa
U3MEPEHUS BEPOATHOCTEMU.

O0cy:kaaTh 3aK0H OOJIBIIKUX YHCEN KaK MPOSBICHUE
CTaTUCTUYECKON YCTOMYMBOCTH B H3MEHUYMBBIX
SIBJICHUSIX, POJIb 3aKOHA OOJIBIITUX YUCE B MPHUPOJIC U B
JKM3HU YeJI0BeKa

O0600111eH1Ee, KOHTPOJIb 10 [IpencraBieHne 1aHHbBIX. I0BTOPSTH M3yYEHHOE 1 BBICTPAHBATH CHCTEMY
OnucarenbHasl CTATUCTHKA. .
3HAHUU.
BeposaTHOCTH Ciiy4aitHOTO
COBLITHS. DIEMOHTEL PemaTs 3agqaum Ha npeaCTaBICHUE U ONUCAHUE
koMOuHaTopuku. CiayyaiiHple — AdHHBIX.
BEJIMYMHBI U pacupeneneHuss  Pemarts 3a5a4mM Ha HAXOXKACHUE BEPOATHOCTEN
COOBITHI1, B TOM YHUCJIE B OIBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH,
BEPOSITHOCTEW 0OBEIMHEHNUS U ITepeceUeHUs
COOBITHI, BBIYUCIISITh BEPOATHOCTU B ONBITAX C
CEpHSIMH CITyYalHBIX UCIIBITAHUN
OBIIEE KOJIMYECTBO 34

YACOB 110
[TPOI PAMME
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9 KJIACC

KosnnuyectBo yacos DJIEeKTPOHHBIE
ara uudpoBbIe
Ne n/mm Tema ypoka Koutpoabnbie | IlpakTuyeckue a op
Bcero u3yuyeHusi | oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 [IpencraBnenue qaHHBIX 1 bubmorera [JOK
peA g https://m.edsoo.ru/863f47ea
2 OrnucarenpHas CTaTUCTUKA 1 bubmorexa LIOK
https://m.edsoo.ru/863f47ea
3 Omnepanuu Haa COOBITUIMU
4 He3zaBucumocTts cOOBITHI
5} KoMOuHaTopHOE IpaBMIIO YMHOKEHUS 1 bubmorexa LIOK
P p y https://m.eds00.ru/863f4e16
5 IlepecranoBku. @akropuan. Coueranus u 1 bubmmorexa [IOK
YHUCJIO COYETAHUMN https://m.eds00.ru/863f4e16
Bbu6mmoreka [JOK
! Tpeyromp i Hackasts ! https://m.eds00.ru/863f5014
[Ipaktuueckas padora "Brruncienue
8 BEPOSITHOCTEN C UCIIOJIb30BAaHUEM 1 1 bubmmorexa [IOK
KOMOWHATOPHBIX (DYHKIMH 3JIEKTPOHHBIX https://m.eds00.ru/863f5208
Tadaur"
['eomerpuueckast BepoATHOCTh. CirydaifHbIN
9 BbIOO ll“)OIIKI/I u3 (bnlr) bl Ha HJIOCK}(;CTI/I u3 1 bubmorexa LOK
p yp ’ https://m.edso00.ru/863f5884
OTpe3Ka, U3 IyTU OKPYKHOCTU
10 I'eomeTrpuueckas BepoaTHOCTb. CilydaliHbII 1 bubmmorexa [IOK
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BBIOOp TOYKH U3 (PUTYpHI HA TUIOCKOCTH, U3
OTpe3Ka, U3 IyT'H OKPYKHOCTH

https://m.edso0.ru/863f5a50

I'eomeTrpuueckas BepoaTHOCTb. CilydaliHbII

Bbu6nmoreka [JOK

11 BBIOOp TOYKH U3 (PUTYpHI HA TUIOCKOCTH, U3 https://m.edsoo.ru/863f5bfe
OTpe3Ka, U3 IyT'H OKPYKHOCTH
I'eome ecKkasi BeposATHOCTb. CiryyaliHblii
12 135161\3 Tf::m/l Hsﬂ(il)snlr) ﬂEIH HaTrfnocjljc}(;:TEHzﬂ bubmorexa LOK
P P ’ https://m.edso00.ru/863f5e10
OTpe3Ka, U3 TyT'H OKPYKHOCTH
Ucnbitanue. Ycnex u Heygaua. Cepus bubmmoreka [JOK
13 .
HCIBITAaHUU 10 IIEPBOIO yCIexa https://m.eds00.ru/863f6162
14 Ucnbitanue. Ycnex u Heygaua. Cepus bubmmoreka [JOK
UCIIBITAaHUH 10 IIEPBOTO ycrexa https://m.eds00.ru/863f6356
15 Hcneiranue. Yenex u Heyaaya. Cepust
MCIBITAaHH 70 TIEPBOTO ycIexa
16 Wcneiranusa bepnyu. BepositHocTi bubmmorexa [IOK
COOBITHI B cepuu HctibITaHuil bepHymu https://m.edso0o.ru/863f64d2
17 Wcneiranusa bepnyu. BepositHocTi bubmmorexa [IOK
COOBITHI B cepuu HctibITaHuil bepHymu https://m.eds00.ru/863f6680
18 [Tpaktuueckas padora "VcnbiTaHus bubmmoreka [IOK
bepnynun" https://m.edso0o.ru/863f67de
19 Crny4aifHas BeJIMYMHA U paclpeielieHne bubnmoreka [JOK
BEPOSITHOCTEN https://m.edso0o.ru/863f6b44
20 MareMaTuyeckoe 0KHIaHUE U TUCTICPCUS bubmmoreka [JOK
CIIy4allHOM BEJINYUHBI https://m.eds00.ru/863f6da6
IIpume aTEeMaTU4eCKOro OXKUAa KaK
P pe https://m.eds00.ru/863f6f86
BEJTMYMHBI
Bbu6nuoreka [JOK
22 [TonsaTHe 0 3aKOHE OOIBIINX YHCET https://m.eds00.ru/863F72¢4
23 N3mepenune BeposITHOCTEN € TOMOILBIO bubmorera [JOK

https://m.eds00.ru/863f7652
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qaCToT

Bbu6nmoreka [JOK
24 [TpumeHeHne 3aKOHA OOJIBIINX YHCET 1 https://m.eds00.ru/863F7116
o5 O060011IeHNE, CUCTEMAaTH3aITUs 3HAHHH. 1 bubmuoreka [JOK
[IpencraBnenue qaHHBIX https://m.edso00.ru/863f783c
26 O000111eH1E, CUCTEMATU3aLU 3HAHUI. 1
OmnucarenbHas CTaTUCTHUKA
O0o0011IeHE, CHCTEMATH3aIMs 3SHAHUH.
27 IIpe cHiaBneHHe AHHBIX CL)IHHcaTeJILHa;I 1 Bubmaorexa IJOK
pelt A ' https://m.edso0.ru/863f893a
CTaTUCTHUKA
O060011IeHNE, CUCTEMAaTH3aITUs 3HAHHH. bubmuoreka [JOK
28 . 1
BeposTHOCTB cityyaitHOro cOObITHSA https://m.edsoo.ru/863f7ade
O0o0011IeHE, CHCTEMATH3aIMs 3SHAHUH.
29 Be OSIIJ;HOCTB CIIY4aiiHOT O LCIOGLITI/I;I 1 Bubmaorexa IJOK
P y ' https://m.edsoo0.ru/863f7c9c
DneMeHThl KOMOWHATOPUKH
30 O060011IeHNE, CUCTEMAaTH3AIUs 3HAHHH. 1 bubmuoreka [JOK
DneMeHThl KOMOWHATOPUKH https://m.eds00.ru/863f7e54
O0o0011IeHE, CHCTEMATH3aIMs 3SHAHUH.
31 3JICMI;-IIJTBI KOMOHMHATO I/IKE Cray4ualinbie 1 Bubmaorexa IJOK
P i https://m.edsoo.ru/863f8408
BEJTMYUHBI ¥ pPacTIpe/IeIICHUs
O060011IeHNE, CUCTEMATH3AITU 3HAHHH. bubmuoreka [JOK
32 N 1
CrnyualiHble BETMUMHBI U pacpeeICHUs https://m.edso00.ru/863f861a
Bbu6mmoreka [JOK
33 HroroBast KOHTposIbHAS paboTa 1 https://m.edsoo.ru/863f8b56
34 O000111eH1E, CUCTEMATU3ALUA 3HAHWUI 1
OBHIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34
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Y4eOHO-MeTOANYECKOE 00ecIIeYeHue
MaremaTruka

* Martemaruka: 5-if kjacc: 0a30BBIH YpOBEHb. y4eOHUK: B 2 yacTsX, 5 kimace/ Bunmenkun H.A., XKoxos B.U., Uecnoko A.C. u apyrue,

AKIIMOHEpHOE 0OLIECTBO «M3parenbeTBO «IIpocBenieHue»

* Martemaruka: 6-if kinacc: 0a30BbIi ypOBEHb: yueOHUK: B 2 yacTsx, 6 xiacc/ Bunenkun H.A., Koxos B.1., UecHokoB A.C. u npyrue,

AxunonepHoe obmectBo «M3aatenscTBo «IIpocBemienue»

1. MaremaTtuka: 5-6-¢ Kiacchl: 0a30BBIM ypOBEHb: METOIWYECKOE MOCOOME K MPEAMETHOW JIMHWU Y4eOHMKOB 1Mo Marematmke H. .
Buneunkuna, B. n.
’Koxoga, A. C. YecHokoBa 51 Ip. - 2-¢ W31, cTep. - Mockaa: [Ipoceemenue,
2023. - 64 c. ISBN 978-5-09-108878-6.

2. DJCKTPOHHOE M3JIaHWe Ha OCHOBE MEYaTHOrO u3AaHus: [loypounsie pa3paboTKH 10 MaTeMaTuke. 5 kimacc: mocooue st yuurens / JLIT.
[ToroBa. —6-¢ n3n. — Mocksa: BAKO, 2020. — 448 c. — (B momorp mkonpHOMY yuuteno). — ISBN 978-5-408-04587-7.

3. Junaktuyeckue MaTepHaIbl o MaTeMaTHKE K y4eOHUKY H.51.Bunenkuna 51
Ip. «MaremaTuka. 5 KJIacc. B IBYX JacTIX» M.A. Ilomos, Mockaa: JK3aMeH,
2023. D" 112 CI'. ISBN 978-5-377-19060-84. [IujnakTuueckie MaTephaabl M0 MaTeMaTnke K yueOHuky H.S.Bunenkuna n
Ip. «MaremaTuka. 6 KJIacc. B IBYX JacTIX» M.A. Ilomos, Mockaa: JK3aMeH,
2023. — 128 c. ISBN 978-5-377-18859-9

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. MuHHICTEPCTBO o0pa3oBaHUs PO, - https://edu.gov.ru
2. denepanbHbIA MOpTAJl. Poccwuiickoe oOpa3oBaHue, - https://www.edu.ru



3. Poccuiickas AIEKTPOHHAS ITKOJIa, - https://resh.edu.ru

4. JlucTaHIIMOHHOE oOpa3oBaHue TSt IIKOJIBHUKOB u neTen B MHTEPAKTUBHOMN
dbopwme, - https://uchi.ru
5. Enunas KOJUTCKIIUS U POBBIX 00pa3oBaTeIbLHBIX pecypcoB, - http://schoolcollection.edu.ru
6. Ob6nako 3HAHUHN - o0pa3oBaTeIbHBIN CEpBHUC TUTS y4amuxcs 51
npernoaBaresnei TITKOJT, - https://oblakoz.ru
1. CoBpemeHHOE oOpa3zoBaHue Ha OCHOBE TEXHOJIOTUI Sunekca. Sunekc
Y4eOHUK, — https://education.yandex.ru
8. Hudposoit oOpa3zoBaTenbHbIN pecypc TS LIKOJI. AKnacc, -
https://www.yaklass.ru

9. Menuarteka M3/1aTeIbCTBA «ITocBemenue», - https://media.prosv.ru
10. Pery BIIP 5 KJ1acc, - https://math5-vpr.sdamgia.ru/
11. Perry BIIP 6 KJIacc, - https://math6-vpr.sdamgia.ru/

12. Poccwuiickas ayieKTpoHHas 1IKona, - https://resh.edu.ru/

Auare0pa

1.Maremaruka. Anre0pa: 7-i Kiacc: 6a30BbIl ypoBeHb: yueOHuK, 7 kiacc/ Maxkaperues FO.H., Munmiok H.I'., Hemikos K.W. u npyrue; mox
pen. TensikoBckoro C.A., AkimonepHoe o6mectBo «M3narensctBo «IIpocBemienne»

2. JlunakTHyeckue Matepualtsl mo anredpe ais 7 kinacca / JLU. 3BaBuy, JI.B. Ky3uenoga, C.b. CyBopoBa — M.: [IpocBemieHue
3.IunakTrueckue MaTepuaibl 1o anreope i 7 kiaacca / B.W. Xoxos, FO.H. Maxkapsraes, H.I'. Munatok: [IpocBenienue

4. Anrebpa. Tectsl 1L MIPOMEKYTOUHOMU aTTECTAIUH. 7 KJIacc. N3nanue TpEThE,
nepepaborannoe. [lon pegakuueit @.@. JIsicenko. PoctoB-Ha-Jlony: Jlernon



5. Jlunaktuyeckue MaTepuaisl 1o aaredpe nis 7 kimacca — /- u3f., nepepad. ['yces B.A., Menaauk A.W. — M.: [Ipocsemienue
6.3amaun MOBBIIEHHOW TPYJHOCTH B Kypce anredpsl 7-9 knaccos: Kuura s yaurens. H.I1. Koctpukuna. — M.: IIpocBemienue
7.Wctopus marematuku B mkoiie. VII-VIII k. TTocooue mns yaureneit. / I'.W. I'neizep — M.: IIpocserienne
8.KonTtponbHbIe u CaMOCTOSITEIbHbBIC paboThI o anreope: 7 KJIaCC! K YYEOHUKY
MaxapsraeBa FO.H.u np. "Anredpa. 'eomerpust 7 kinace” /A.I1.EpmoBa. — 2-e uzn., crepeotnir. — M.: U3natenbeTtBo «Mnekca»
9.KonTponbHbIE u CaMOCTOSITEIbHBIE paboThI o anreope: 8 KJIacC! K YYEOHUKY
MaxapsraeBa FO.H.u np. "Anredpa. 'eomerpust 8 kimace” /A.I1.EpmoBa. — 2-e u3g., crepeotnir. — M.: U3natenbeTBo «Mnekca»
10.JIe6enunnena E.A., benenkosa E.}O. 3aganus ans oOyuenus u passutus ydamnmxcs 7 k1. Uatennext-Lieatp Mocksa
11.Anre6pa. 8, 9 xiacc: yue0. mis odmeoOpa3osar. opranm3zanuii/ [I.B. Jlopodees, C.b. CyBopona, E.A. byaumoswuu u nip.]; mox pen. I'.B.
Hopodeena; Poc. akaz. Hayk, Poc. akaa. o6pa3oBanusi, uznarenbctBo «IIpocemienne»
12.Anre6pa. Jumaktnyeckue marepuannl. 8, 9 xmacc/JL.II. EBcradreBa, A.Il. Kapm; Poc. akan. nHayk, Poc. akaa. oOpa3oBaHus, WU31-BO
«IIpocsenienune»
13.Anre6pa. KontposibHbie padoThl. 8,9 kimacc: mocodue s yuuteneid obmieoopasosar. opranm3anuii/ JI.B. Ky3unenosa ,C.C. MuHacBa,
JI.O. Pocnosa; Poc. akan. Hayk, Poc. akan. oOpazoBanus, uza-so «IIpocsemienne»
14. Anreopa. Temarmueckue tectol. 8,9 kimacc/ [JI.B. Kysnemosa, C.C. Munaesa, JI.O. PocioBa u ap.]; Poc. akan. mayk, Poc. akap.
oOpa3oBaHus, u3a-Bo «lIpoceemenue»

I'eomeTpus
1.Atanacsu JI.C. I'eomerpus 7 — 9. YueOnuk mis 7 — 9 kimaccoB cpenneit mkoibl. M., «[IpocBemenne»
2.bypmuctpoBa T.A. I'eomerpust 7 - 9 xnaccsl. [Iporpammer 061meo0pa3oBaTenbHbIX yupexkaeHuii. M., «[IpocBemnienne»
3.3uB B.I'. 'eomeTpus: qumakt. Matepuaisl 1 7 k1. / b.I'. 3uB, B.M. Meitnep. — M.: [IpocBemenue,
4.byty3oB B.®. I'eometpus. Pabouast nporpamMma k yueOHuky JI.C.AtanacsiHa U I1pyrux.
7-9 KJIACCHI: IMOCOOMe I yuuTenei oomeoopasos. yupexaenuii / B.®. byty3os. — M.: [Ipocsemienne M3ydyeHune reomeTpuu B 7,
8, 9 kiaccax: mero, pekomeHaauu: kH. s yaurens / [JI.C. AranacsH, B.®. Byry3os, }0.A. I'maskos u ap.]. - M.: [IpocBemenue



7-10
5.EpmioBa A.Il., I'ono6opoarko B.B., EpmioBa A.C. CaMocTosTeIbHBIE U KOHTPOJIbHBIE PAOOTHI IO aaredpe U reoMeTpuu i ( Kiacca. —
7-e n3n., ucnp. u gom. — M.: UJIEKCA
6.COOopHUK 3a1aHMid 711 MATEMaTHIECKOTO KOHTpostst 3HaHui. ['eomerpus A.I1. Epmosa
[ .Iloypounsie pazpabotku no reometpuu / ki. H.d.I'aBpunosa, M.: - «kcBAKO»
8.Mumenko T.M. 'eomerpust. Tematnueckue tecthl. 7 kiaacc / T.M.Muiuenko, A.Jl.bauakos. — 3-e u3z., nopad. — M.: [IpocBeiienre

9.I'eometpus. Pabouas Terpans, M.: [IpocsemnieHue
10.I'eomeTpust. MaTtematndeckue Tecthl. T. M. Mumenko, A./[. bauHkoB.

e caiir alex larin.
e cairt «Pemry OI'O»

BepOHTHOCTL H CTAaTUCTHKA

1. Marematuka. BeposaTHOCTs u cTaTucTHKA: 7-9-¢ Kiacchl: 0a30BBIM yPOBEHb. METOAMYECKOE MOCOOME K MPEIMETHOW JTUHUHU
y4eOHHUKOB 1O BepoATHOCTH U ctatucTuke W.P.Bricoukoro, N.B.fmenko nox pea. U.B.Amenko._ Mocksa: [Ipocsenienue

2. MaremaTtudeckas BepTukaib. Teopus BeposTHOCTEH u cratuctuka 7 - 9. //U.P. Beiconkwmii, A.A. Makapos, FO.H. Tropun, 1.B.
Smenko. - M.: MITHMO

3. MaremaTuka. YHUBEpCaIbHBI MHOTOYPOBHEBBIN COOpHHK 3a7a4. /-9 KITacChl.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
1.  Caiit Jlabopatopuu Teopuu BeposTHOCTeH u ctatuctuku MIIMHO
«BeposTHOCTS B 1IKOJIE». - Pecype moctyna: http://ptlab.mccme.ru/vertical


http://ptlab.mccme.ru/vertical
http://ptlab.mccme.ru/vertical
http://ptlab.mccme.ru/vertical

2. Caiit «BepoATHOCTh U CTaTUCTHKA B IIKOJBHOM Kypce MaTeMaTHKH. Y4eOHUK, METOJUYECKOE TTocoOue A yuuTens U Habop
U(PPOBBIX PECYpPCOB, BUPTYAJIbHBIE TA00PATOPUU ISl MOACTUPOBAHUS CITYUYalHBIX OMBITOB, COOBITUN U BETUYUH»

I/Konkypc HOIIK "Pa3paboTka MHHOBaNMOHHBIX y4eOHO- MeToauueckux komiuiekcoB (MYMK) mis cucremsl obiiero oOpa3oBanus'. -
Pecypc mocryna: http://school- collection.edu.ru/catalog/rubr/5ececba0-3192- 11dd-bd11-0800200c9a66/107406/

3. Teopus BeposSTHOCTEH W MaTeMaTW4ecKas CTaTHCTHKA. MeToaudeckue Matepuanbl. - Pecypc nmocryma: http://matem-
109.ru/matem/teor_ver.htm

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://www.edu.ru - ®enepanbubrii moptan Poccuiickoe oOpazoBaHue

http://www.school.edu.ru - Poccuiickuii 00meo0pa3oBaTeIbHBIA TOPTAI
www.l1september.ru - Bce npuioxeHus k razere «1ceHTIOps»
http://school-collection.edu.ru — eawnas komexknus IUPPOBBIX oOpa3oBaTeNbHBIX pecypcoB http://vschool.km.ru BupTyanpHas
mkona Kupunna u Medonus
http://mat-game.narod.ru/ MaTemaTHueckass THMHACTHKA
http://mathc.chat.ru/ maTemaTrueckuii Kaneni0CKOI
http://www.krug.ural.ru/keng/ Keurypy
http://www.uroki.net/docmat.htm - s yuurtens MatemaTHky, anreOpbl 1 TEOMETPUA
http://matematika-na5.narod.ru/ - maremarnka wa 5! Caiit s yuureneit matemaruku http://www.alleng.ru/edu/mathl.htm - x ypoky
MaTeMaTHKU
http://www.uchportal.ru/ - yautenbckuit mopran
http://nsportal.ru/ - conmanbHas ceTh paOOTHUKOB 00Pa30BaAHHMS
http://idppo.kubannet.ru/ - KKUATITIO


http://school-collection.edu.ru/catalog/rubr/5ececba0-3192-
http://school-collection.edu.ru/catalog/rubr/5ececba0-3192-
http://school-collection.edu.ru/catalog/rubr/5ececba0-3192-
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http://matem-109.ru/matem/teor_ver.htm
http://matem-109.ru/matem/teor_ver.htm
http://matem-109.ru/matem/teor_ver.htm
http://matem-109.ru/matem/teor_ver.htm
http://matem-109.ru/matem/teor_ver.htm

Onucanue MaTepHAJILHO - TEXHUYECKOT0 ofecriedeHnsi 00pa3oBaTeJLHOI0 mpoiecca
1. KommbroTep.

2. lnTepakTUBHAS TOCKA.

3. Konmonkwu.
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