MUWHUCTEPCTBO MIPOCBEIIEHUA POCCUVCKOM ®EJEPALIIN
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HOACHUTEJIBHASA3SAIINCKA

Pabouas mnporpamma ydeOHOro mpeamera «MaremaTtuka» oOecrednBaeT BbIonHeHHEe DeaepanbHOro
roCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAAPTA.

PaGouas nporpamma cocrasiena Ha ocHoe A.I'. Mopakosuua Anre6pa. 7-9 kiaccel. [IpuMepHbie paGoumne
nporpammbl / A. I'. Mopakosuu, I1. B.Cemenos, JI. A. Anekcannpoa. —M. : BMHOM. JlabGoparopus
3Hanuid, 2020. IIporpammbsl oOmieoOpa3oBaTeiabHbIX yupexaeHuid ['eomerpuss 7-9 Kiacc cocras:
T.A.Bypmuctposa - M. IIpocsemenne 2018r.
PabouasnporpamMmmacocTaBIeHaHA0CHOBECIIE Y IOIINXHOPMAaTHBHO-TIPABOBBIXJOKYMEHTOB

1. ®enepanbHorozakonaot 29.12.2012Ne 273-d3«06006pazoBannuPoccuiickoii®eneparymy;

2. ®enepanbHOr0 TroCyAapCTBEHHOrO 00pa30BaTEIbHOTO CTaHJIApTa OCHOBHOTO OOILEro
oOpazoBanus (nmpuka3z Munoopuayku Poccun ot 17 nexadps2010 r. Ne 1897, B pen.npukazaMuUHOOpPHAYKH OT
29.12.2014 Ne 1644),

3. CII 2.4.3648-20 «CaHUTapHO-3IUAEMUOJIOTMUECKHE TPEeOOBAaHUSA K OpPraHu3alysM BOCIHUTAHUS U
o0y4eHwus, OTIBIXa " 03JI0pOBIICHUS neren " MOJIOJICIKI, YTBEPKICHHBIX
MMOCTaHOBJICHUEMTJIABHOTOCAaHUTapHOTO Bpaya oT 28.09.2020 Ne 28.

OBIIAAXAPAKTEPUCTUKA


https://vip.1zavuch.ru/%23/document/99/902389617/
https://vip.1zavuch.ru/%23/document/99/566085656/ZAP23UG3D9/
https://vip.1zavuch.ru/%23/document/99/566085656/
https://vip.1zavuch.ru/%23/document/99/566085656/
https://vip.1zavuch.ru/%23/document/99/566085656/

YUYEBHOI'OIIPEIMETA

Matemarnueckoe oOpa3oBaHHE€ B OCHOBHOM IIKOJIE CKJIAJBIBACTCA U3 CIEAYIOIINUX COJAEPKATEIbHbBIX
KOMITOHEHTOB (TOYHbBIEC Ha3BaHUs OJIOKOB): apugmemuka; anreebpa; 2eomempust; d1eMeHmMbl KOMOUHAMOPUKU,
meopuu 8eposmHocmell, Cmamucmuky u ao2uku. B cBOel COBOKYMHOCTH OHU OTPa)KalOT OOTaThlid OIMBIT
oOydeHus: MaTeMaTHKE BHAIICH CTpaHe, YUUTHIBAIOT COBPEMEHHbIC TEHACHIIMUOTEUECTBEHHOW U 3apyOeKHOM
IIKOJIbI U MO3BOJISIFOT Peajln30BaTh IMOCTaBJICHHbIE MEpe] MKOIbHBIMOOpa30BaHUEM LIETU HAaMH(POPMAIMOHHO
€MKOM M MPaKTUYECKH 3HAUMMOM MaTepuae.

OTH coaepxKaTeiabHble KOMIIOHEHTHI, pa3BUBAsCh HA MPOTSKEHUU BCEX JIET 0Oy4EHUs], ECTECTBEHHBIM

00pa3oM MeperIeTaoTcsi ¥ B3aUMOAECHCTBYIOT B Y4EOHBIX Kypcax.

AnantupoBaHHas pabodas TporpamMMa Mo MaTematuke 9 kiacca ansi oOydaromerocs ¢ OB3
cocraBieHa K yueObnuky A.I'. Mopakosuua, 3ydapesa 1.1, Anrebpa. 9 kitacc Maemosuna 2020r.

I'eomerpusa7-9xnaccJl.C.Atanacsu,B.®@.byry3os,C.b.Kagomiien

I'eomerpusM.IIpocsemenne202 1r.paccunrananal 704acoB(5 4acOBBHEEIIO).

AKTyalbHOCTh IPOTPaMMBbl ONPEAEsSeTCs MPEKIEe BCEro TEM, YTO pacCYMTaHa Ha OOYyYarOLIUXCs, MMEIOLINX
OrpaHUYEHHBIE BO3MOXHOCTH 3/10pOBbsl 7.2 THUIA, CBA3aHHBIX C 33JEPKKOHM NCUXUYECKOIO Pa3BUTHUSA,a TAKKE
YUUTBIBAET CIIEAYIOUINE ICUXUYECKUE OCOOEHHOCTH JIETEH: HEYCTONYMBOE BHUMAHKE, MBI 00HEM MaMSITH,
HETOYHOCTh M 3aTPyAHEHHME IpU BOCIPOM3BEJIECHUMU MaTepuaia, He C(HOPMUPOBAHHOCTb MBICIUTEIbHBIX
onepalui aHanaM3a; CHHTE3a, CpaBHEHMs, o0oOmieHus. /s nerel JaHHON TIpynmbl XapakTepHBICIA0OCTh
HEPBHBIXIIPOIIECCOB,HAPYIICHUIBHUMAHNUS, ObICTPast yTOMIIIEMOCTh M CHIDKEHHAst pab0TOCTIOCOOHOCTD.
AnanTanys NporpaMmbl IPOMCXOAMT 3a CYET COKPAIIEHUs CJIOXKHBIX IOHATUH M TEPMHUHOB; OCHOBHBIE
CBEJIEHUs B IIporpammMe garorcs naudepeHuupoBadHo. B 9 kiiacca npenycMoTpena MHIUBUAYyallbHas paboTa C
yuamumucs ¢ OB3, Bkimovaromas B ceds MHAUBUYyadbHO- AU HepeHInpOBaHHbIN MOAX0] IPU MOATOTOBKE K
YPOKY U B XOJ€ €ro IpOBEJCHHs: Pa3HOYPOBHEBbIE TEKYIIME 3a/JaHUS, CAMOCTOSATEIbHbIE U KOHTPOJIbHBIE
paloThl, UHAWBUYAIbHbIE JOMAIIHUE 3a/1aHUSL.

ITporpamma Kypca criocoOCTBYET JOrMYECKOMYPA3BUTHIO U (DOPMUPYET YMEHUS MOJIb30BATHCS AJITOPUTMAMHU.
OTIMYHTETBHONO0COOEHHOCTIOMPOrPAMMBISBISETCAN3I0KEHHEBHENY 4€OHOrOMATEPHATIACY Y€ TOM

ypoBHseroycBoeHus. BuporpammeornpeeeHbIIETUITOKaKI0UTEME, TPOTHO3UPYIOTCIPE3YIbTaThINX
JTOCTIDKEHHSI B COOTBETCTBUU C YPOBHSIMHU COJEpKaHUS y4eOHOTo MaTepuaia.

HeaxunporpamMmmei:
. (dhopMupOBaHUETIPEICTABICHUIIOMAaTEMaTHKEKaKy HUBEPCAIbHOMSI3BIKE;

. pa3BUTHE JIOTMYECKOTO MBILIUICHUS, TPOCTPAHCTBEHHOTO BOOOpa)KEHUs,  aJrOpUTMHUECKOM
KYJbTYPBI;

. OBJIa/ICHUE MAaTEMATUYECKUMHU 3HAHUSIMA U YMEHHUSIMU, HEOOXOJUMBIMH B ITOBCETHEBHOM JKU3HU U
JUISL U3yYSHHS IKOJIBHBIX €CTECTBEHHBIX JUCLUIUIMH Ha 6a30BOM YPOBHE;

. BOCIIUTaHUECPEACTBAMUMATEMATUKHUKYJIBTY PBIIINYHOCTH;

. IIOHMMAHUE3HAYNMOCTUMATEMAaTUKNUIIHAY YHO-TEXHUYECKOT OIIPOrpecca;

. OTHOIICHUEKMATEMATHKEKAKKIACTHOOIIICUETIOBEUECKOMKYIBTY PhIYEPE33HAKOMCTBOC UCTOPHEH €€
pa3BUTHS;

. 00€ecTeYnTh MPOYHOE U CO3HATENFHOE OBJIA/ICHUE YUAIIMMHUCS CHCTEMON MaTeMaTHYECKUX 3HAHUH
U YMEHUM.

OCHOBHBIE 32Ja4H:

. o0ecreunThypoBHEBY 0 U (D (PEepEeHIIMAIIMIOBX01€00yYCHUS;

. obecrnieunTh 0a3y MaTeMaTUIECKUX 3HAHUH, JIOCTATOYHYIO JUIS U3YUCHHSI alreOpbl U TEOMETPHUH, a
Takke JJIs MPOJOHKEHUS 00pa30BaHUs;

. c(OpPMHPOBATHYCTOMYUBBINUHTEPECY YANTHX CAKITPEAMETY;

® BI)ISIBI/ITBI/IpaSBI/ITBMaTeMaTHLIeCKI/IeI/ITBOp‘IeCKI/IeCHOCO6HOCTI/I.



JlnstycniermHoroocBoeHusimporpaMmbiieTbMucOB3mporiecco0yueHUsICTPOUTCICYIETOM
32/1a4YKOPPEKIHOHHO-PA3BHBAIOIIET 000y YeHHUSI:
. OXpaHa H YKpPEIUICHHE COMAaTUYECKOr0 M  TCHXOHEBPOJOTMYECKOTO 37I0pOBbs  peOeHKa:
NpenynpexaeHue TNCUXOPU3NIECKUX TEeperpy30K, SMOIMOHAIBHBIX CpPBIBOB; CO3JaHHE KIuMaTa
MICUXOJIOTHYECKOT0 KOM(OpPTa;
. CO37]aHNEe0IaroNpUATHONCOLUATbHOUCPE B, KOTOPasio0eCIeunBaeTCTUMY IS IIUIONIO3HABATEIbHOM
chepsl peOeHKa, pa3BUTHE KOMMYHUKATUBHBIX (PYHKITUH peun, (opMHUpOBaHUE OOIICYUYEeOHBIX YMEHUN H
HaBBIKOB;

. (dbopMUpOBaHUEN3AKPETITICHUEYMEHUHMHABBIKOBIIAHU POBAHUAIEATEIIbHOCTH,CAMOKOHTPOJIS;

. pa3BUTHE YMEHUN BOCTIIPHUHUMATh M MCIIOJIB30BaTh HH(OPMAIIMIO U3 PA3TMYHBIX HCTOUHUKOB, BIIEJISX
YCIIEIIHOTO OCYIIECTBJICHUS yUeOHO-1103HABATEIbHOM AeSATETbHOCTH;

. COLIMAJIbHO-TPYAOBAs aJanTalus y4alluxcs: pa3BUTHE 3PUTEIHLHO-MOTOPHON KOOpAMHALIMU, TeMIla
nesitenbHOCTH. PopMUpoOBaHuE 00IIE TPYAOBBIX, OpraHU3AMOHHBIX YMEHHUI;

. WHAMBUAyalbHAs KOPPEKLMsI HEJOCTaTKOB B 3aBHUCHUMOCTH OT AaKTyaJbHOIO YpPOBHS pPa3BUTHS

yYalmxcsi ¥ MX MOTpeOHOCTH B KOppeKuuu. [IpemycMOTpeHbl BapHaTUBHOCTH MPAKTHYECKUX 3aJaHHA,
BpeMs UX BBIMOJHEHUS, HOpMBI OOIIEHNUS C peOEHKOM.

IIpuHIHMNBI,HAKOTOPBIX0A3MPYyeTCANPOrpaMmMa

O YYETHHIUBUAYAIbHBIX0COOEHHOCTEHNBO3MOXKHOCTEyHanxcsicOB3;

O YB@)KEHHUEKpPEe3yJbTaTaM JesTeIbHOCTHOOYYAIOUINXCSIB COUETaHMMCPa3yMHOM TpeOOBaTENbHOCTbIO;
O KOMIUIEKCHBIN MOIXO0/ IPH pa3paboTKe 3aHATHH ¢ yIETOM Pa3BUTHS MPEAMETHBIX, METAIIPEAMETHBIX U
JMYHOCTHBIX PE3YJIBTATOB OCBOCHHMS 00yJaIOMNMICS Y4eOHOTO IpeaMeTa «MaTeMaTHKay,
BapHaTUBHOCTHCOICPKAHUAN(DOPMIIPOBEICHUSI3AHATHII;

HAYYHOCTb,CBA3bTCOPUUUIIPAKTUKH;

HPEEMCTBEHHOCTD;

HArJIAJHOCTb;

CHCTEeMaTHYHOCTBUIIOCIICIOBATEIFHOCTH;

POYHOCTHITOTYYeHHBIX3HAHNU;

aKTUBHOCTHHCO3HATEIbHOCTHO0YUEHUS,

O O O O O O O

MecTto npeamera B y4eOHOM IJIaHe.

B coorBerctBUM ¢ TpebOoBaHMsMU DeneparbHOrO TOCYAAPCTBEHHOTO OOpa3oBaTENBHOTO CTaHIapTa
OCHOBHOTo o0miero oOpa3oBaHus mnpeamer «MaTemaTukay Hu3y4yaercs ¢ 7-ro mo 9-ii kimacc B BuUe
CIIEAYIONIMX Y4YeOHBIX KypcoB: 7-9 kimacc — Moayib «Anrebpa» u monynb «['eomerpusi». OOmiee
KOJIMYECTBO YPOKOB B Helento ¢ 7 mo 9 knacc cocrasisier 15 wacoB (7-9 knacc — anredpa mo 3 ydaca B
HEJIENI0, TEOMETPHs — 10 2 yaca B HeJento.) Pa3OuBka yacoB Kypca 1o 0J0KkaM U TeMaM YPOKOB Toayireope
Y TEOMETPUHOCYIIECTBIISIETCSI HA OCHOBE aBTOPCKOW IIPOTPAMMBEL.

Peanuzanusi o0yueHHss MaTeMaTHKE OCYIIECTBISIETCS Yepe3 JTMYHOCTHOOPHUEHTUPOBAHHYIO TEXHOJIOTHIO,
rne ydeOHas NesiTebHOCTh, B OCHOBHOM, CTPOHTCS CIEIYIOIIUM 00pa3oM: BBEICHHE BTEMY, M3JIOKECHUE
HOBOTO MaTepuayia. OTpaboTKa TEOPETUYECKOTO MaTepualia, MPAaKTHKyM IO PEUICHHI03a]la4, MTOTOBBIN
KOHTPOJIb.

Pacnpenenenue yueOHOroOBpeMEHUMEK Ty 3 TUMHUIIPEIMETAMUIIPEICTaBICHOBTAOHIIE.
InanupyemMbiepe3yabTaTHIOCBOEHUSIKYPCAMATEMATHKH

MareMaTHuecKoeo0pa30BaHUEBISIETCA0053aTEIbHONNHEOTHEMIIEMOHYACTHIO00IIIET 0 o0Opa3zoBaHHsIHA
BCEX CTyNeHsXx mKoabl. OOydyeHHe MaTeMaTHKe B OCHOBHOW IIKOJIC HANpaBJICHO Ha JOCTHXKCHUE
CIIEYIOLIHX pPe3yIbmamos..



JIMYHOCTHBIM Pe3yJIbTATOM M3YyYEHUS MpeaIMeTa aBIsieTcs HOPMUPOBAHHE CIEAYIONINX YMEHHUH
UKa4YeCTB:

- Pa3BUTHC YMGHI/Iﬁ SAICHO, TOYHO W I'paMOTHO H3JIaraTb CBOHW MBLICJIIA B YCTHOfI W TTHCBbMEHHOM peuun,
IMOHUMATh CMBICII IOCTABICHHOM 3aJa4u,

-KpEaTUBHOCTHMBIIIIICHUS, OOIIEKYJIbTYpPHOE WUHTEIUIEKTYyaJbHOE DPa3BUTHE,MHULMATHBA,HAXOIUHBOCTD,
AKTUBHOCTH IIPU PEIICHUHU MATEMaTUYECKUX 3a7a4;

- (opMHPOBaHNETOTOBHOCTUKCAMOPA3BUTHIO,JAIIbHEHIIIEMY 00y YSHHUIO;

- BBICTPAUBaTh KOHCTPYKIMHU (YCTHBIE UM IIMCBMEHHBIE) C HCIOJb30BAHUEM MaTeMaTH4YECKOU
TEPMUHOJIOTUM M CUMBOJIMKH, BBIJIBUIAaTh CTPEMIICHME K CaMOKOHTPOJIIO IIpoliecca MW pe3yibpTraTra
NESATEIILHOCTH;

- CIOCOOHOCTP K  OMOLMOHAJIBHOMY  BOCHPHUSTHIO MaTEMaTHUYECKUX  IOHITHM, JIOTHYECKUX
paccyXJIeHMH, CIoCOO0B pelIeHus 3a7a4, pacCMaTPUBAEMBbIX ITPOOIIEM.

- Pa3BI/ITI/I€I/IHTepecaKMaTeMaTI/I‘ICCKOMYTBOp‘leCTByI/IMaTeMaTquCKHXCHOCO6HOCTCI71;
- YMeHue SACHO, TOYHO, I'PAaMOTHO H3JiIaraTb CBOU MBICJIU B yCTHOﬁ U MHUCHMEHHOM peuur, NMOHUMATh
CMBICJ ITOCTaBJICHHOMN 3a1a4y, BBICTPANBATb APryMCHTAUIO, IPUBOANUTD IIPUMEPBIN KOHTPIIPUMCPHEI;

- IlpencraBneHneoMaTeMaTH4eCKOMHAyKeKaKC(hepeueIOBeUeCKOMIEATEILHOCTH,009Tamaxee pa3BUTHIA,

0 €€ 3HAYMMOCTH JIJISl Pa3BUTHS [IUBIIIA3AIINH;

- YMCHHECKOHTPOIUPOBATHIIPOLIECCUPE3YIbTATYyYeOHOMATEMATHYECKONICATEIIEHOCTH;

- CnocoOHOCTHKAIMOIIMOHATBHOMYBOCTIPHSTHIOMATEMATHIECKMX00hEKTOB,3a,1a4, PEIICHUH, PACCy K ICHHIA
5

MeTanpeaMeTHbIMPE3yJIbTATOMU3YYCHUSKYPCAsSBISICTCA(DOPMUPOBAHNCYHUBEPCATbHBIXyUCOHBIX JCHCTBHUIM

(YY]D).
PezynamuenvieYY/I:
- CaMOCTOSTEIHHOOOHAPYKUBATHH(DOPMYIINPOBATHYYEOHYIOTIPOOIIEMY,OTIpe I ThLENb Y [1;

- BBIBUTaTh BEPCUU pEIIeHUs MpoOJemMbl, OcCo3HaBaTh (M HHTEPNPETHPOBaTH B  Cllydae
HEOOXO/IMMOCTH )KOHEUHBIM pe3yNbTaT, BHIOMPATHCPEACTBAIOCTHIKCHUSALCNIN U3 TPEIIOKECHHBIX, aTakkKe
HCKaTh UX CAMOCTOSITEIbHO;

- COCTaBJIATH(MHANBHIyaJIbHO WIIMBIPYIIIE )IJIaHPEIIECHUSATIPOOIEMBbI(BHIIOTHEHUAIPOEKTA);

- pa3pabarbIBaTh MPOCTEHIINE ANTOPUTMBI Ha MaTepuaje BBINOJHEHHS JCHCTBHHA C HATypaJIbHBIMU
YHCIaMH, OOBIKHOBEHHBIMH U IECATHYHBIMU IPOOSIMH, TIOJIOKUTEIBHBIMUA U OTPULATEILHBIMH YHCIIAMH;

- CBEpATh, paboTas MO IUIaHy, CBOU JICHCTBUS C IEIBI0O M NMPH HEOOXOAMMOCTH WCIPABIATH ONIMOKH
CaMOCTOSITENILHO (B TOM YHUCIIE U KOPPEKTUPOBATH IUIAH);
-COBEPILIEHCTBOBATHBINAIOT€CYUUTEIEMCAMOCTOSTEIbHOBBIOPAHHBIEKPUTEPUUOLIEHKH.
Ho3nasamenvnvieYYJ/I:

- (opMUpPOBATHIIPE/ICTABIEHHEOMATEMATHIECKOMHAYKEKAKC(DEpeUeTOBEUECKOMIEATENLHOCTH,0EE
3HaYUMOCTHU B Pa3BUTUH LIMBWIN3ALINY;

- IIPOBOIUTHHAOIIIOIECHUENIKCIIEPUMEHTIIOIPYKOBOICTBOMYUHUTEIS;

- OCYIIECTBIIATHPACIINPEHHBIMITONCKHH(DOPMAITMICUCTIONB30BaHUEMPeCypcoBOnOIOTEKN MHTepHeTA;



- OTPEIETSITh BO3MOXKHBIE HCTOYHHKM HEOOXOAMMBIX CBEICHHWH, aHAJIM3UPOBATh HAWJICHHYIO
UH(POPMAIHIO U OIIEHUBATH €€ JOCTOBEPHOCTD

- HCIIOJIb30BaTbKOMIIBIOTEPHBIEMKOMMYHUKALIMOHHBIETEXHOJIOT UH IS IOCTHKEHUSICBOUX LIETIEH;

- CO3/1aBaTbUIIPE0OPa30BBIBATEMOICTUUCXEMBLIIIPELLICHUA3a1aY;

- OCYIIECTBIIATHBBIOOpHAN00Je€3() (HEeKTHUBHBIXCIIOCOOOBPEIICHHU3a/1a4B3aBUCIMOCTHOT KOHKPETHBIX
YCIIOBH;

-aHaJIM3UPOBATH,CPABHUBATD,KJIACCU(DUIIMPOBATHHO000IIATh(DAKTHIMSABICHNUS;
-1aBaTbONPEACIICHUATIOHATUSM.

KommynuxamuenvieYY/I:

- CaMOCTOSITEIbHOOPTaHU30BbIBAThY4€OHOEB3aUMOICHCTBUEBI PYIIIE(ONPEACIATHOOIUEIIETH,
JI0TOBAapUBATHCS JIPYT C APYTOM H T.1.);

- BJIMCKYCCUMYMETHBBIIBUHY ThbapI'yMEHTBIMKOHTPAPTYMEHTHI,

- YUUTBCSIKPUTHUHOOTHOCUTBCIKCBOEMYMHEHHIO,CIOCTOMHCTBOMIIPU3HABATHOIMOOUYHOCTh CBOETO
MHEHUS U KOPPEKTUPOBAThH €T0;

- ITOHMMASIIIO3ULIMIOIPYTOr0,pa3IndyaTbBEropey: MHEHUE(TOUKY3PEHUS ), J0KA3aTENbCTBO (ApIyMEHTHI),
(axThI (THIOTE3BI, AKCUOMBI, TEOPHUN);

- YMETbB3IUIAHY ThHACUTYaLUOCUHOMIIO3ULIMUU 0T OBAPUBATHCSACIIOAbMUMHBIXTIO3ULUI.
IIpeaMeTHBIMPE3YIbTATOMU3YUCHUSKYPCASBIACTCACHOPMUPOBAHHOCTHCIIE Y FOIIUXYMEHHH.

- OBnajeHre MaTeMaTUYeCKMMM 3HAHUSAMU M YMEHHMSAMM, HEOOXOIMMBIMM JJIS MPOAOJKEHHS
00pa3oBaHMsl, U3yUYEHHs] CMEXXHBIX AUCLUILINH, IPUMEHEHHS B IOBCEHEBHOM KHU3HM;

- Co3manne (QyHAaMeHTa [Uii MaTeMaTHYECKOro pPa3BUTHA, (OPMHPOBAHUS MEXaHH3MOB
MBIIIEHMS], XapaKTEPHBIX JJI1 MAaTEMATUUYECKOM 1EATENbHOCTH;

- OBnanenue 0a30BbIM IOHATUHHBIM ammaparoM IO OCHOBHBIM pasliellaM  COJEpKaHUs,
IPEJCTaBICHUE 00 OCHOBHBIX H3y4yaeMbIX MOHATHAX (YMCIO, reoMeTpudeckas Qurypa, ypaBHEHHE,
BEPOATHOCTb) KaKBRXKHEUIIMXMATEMAaTUYECKUXMOAEIAX, IMO3BOJIAIOIIMXONNCHIBATh HUU3Yy4aTh pEalIbHbIE
IIPOLIECCHI U SIBJICHUS;

- YMmenue paboTaTh C MaTeMaTHMYECKUM TEKCTOM (AQHAJIM3UPOBATh, H3BJIEKATH HEOOXOAUMYIO
nH(pOpMaLIMIO), IPaMOTHO MPUMEHSATh MaTEMaTHYECKYI0 TEPMHUHOJIOTHIO M CHUMBOJIMKY, HCIIOJIb30BaTh
pa3IMYHBIE SI3bIKM MAaTEMATUKH;

- Pa3BuTtHe mnpezncraBieHud O uucle, HaTypalbHBIX YHCEN, OBJAJCHHE HABbIKAMU YCTHBIX,
MUCbMEHHBIX, UHCTPYMEHTAIbHbBIX BHIYMCIICHUII;

- OBynazneHne OCHOBHBIMH CHOCOOAMM TMPEACTABIEHUS W aHaiu3a CTAaTHCTUYECKUX JIaHHBIX;
HAJIMYUETIPECTABICHUHO CTAaTUCTHUECKUX3aKOHOMEPHOCTIXBPEATbHOMMHUPEHOPA3IUYHBIX CIIOCO0aX HX
U3YYEHHUSI, O BEPOSITHOCTHBIX MOJIEISIX;

- YcBoeHHE CUCTEMAaTHYECKUX 3HAHUN O MIIOCKUX (PUrypax U MX CBOWCTBAX, a TAK)KE HAHATIISAIHOM
YPOBHE — O MPOCTEUIINX MPOCTPAHCTBEHHBIX TeJIaX, YMEHUE MIPUMEHSITh CUCTEMAaTUYECKUE 3HAHUS O HUX
JUI PELLIEHUS] TEOMETPUYECKUX U IPAKTUUECKUX 3a7ay;

- YMeHus u3MepsATh JUIMHBI OTPE3KOB, BEIMYUHBI YTJIOB, UCIOIb30BaTh (YOPMYJIbI JIITHAXOKACHUS
NEPUMETPOB, IJIOLIa/Iel U 00BEMOB FEOMETPUUECKUX UTYD;

- YMeHue MpUMEHSTh U3YYEHHbIE TMOHSTHUS, pe3yibTaTbl, METOJbl JJIi peUIeHHs 3ajad
MPAaKTUYECKOrO XapakTepa M 3a/Jad U3 CMEXHBIX JUCHMIUIMH C HMCIIOJIb30BAaHHEM INPU HEOOXOAUMOCTH
CIPaBOYHBIX MAaTEPHAIIOB, KAJIBKYJISTOPA, KOMIIbIOTEPA.

- YMeHue TpoBOAUTH — KiIAacCH(UKAIMM, JIOTMUYECKHE OOOCHOBAHMS, JIOKA3aTeNbCTBA
MaTEMaTUYECKUX YTBEP)KICHUM;

- VYMeHue pacrno3HaBaTh BHJbl MaTeMaTHMYECKUX YTBEP)KICHUH (aKCHOMBI, OIpeleseHHUs,
TEOPEMBI U Jp.), IPSIMbIE U OOPATHBIE TEOPEMBI;

- OByiazieHe CHMBOJIBHBIM  SI3bIKOM ~ aureOpbl, HNPUEMaMH  BBINOJHEHUS  TOXIECTBEHHBIX
npeodpa3zoBaHuit PAalMOHANIBHBIX  BBIPAXEHUM, pELICHWs YpPaBHEHHW, CHCTEM YpaBHEHUH,



HEPABEHCTB U CHCTEM HEPAaBEHCTB, YMEHUE MCIIONb30BaTh HJICK KOOPAMHAT HA IUIOCKOCTH JUIS
MHTEpIIpETAllMd YPaBHEHUI, HEPABEHCTB, CUCTEM, YMEHHUE MPUMEHSTh anreOpandeckue npeoopa3zoBaHus,
anmnapaT ypaBHEHUI U HEPaBEHCTB JUUIs PELIEHMs 3a/1a4 U3 Pa3InYHbIX pa3JesioB Kypca;

- Onagenue cucteMoi (YHKUMOHAIBHBIX MOHATHH, (PYHKIMOHAJIBHBIM S3BIKOM U CHMBOJIUKOM,
YMEHHE HAaOCHOBE (PYHKIIMOHAIBbHO-TpapUUECKUX MPeICTaBICHUHOMUChIBATbUAHATN3UPOBATh peallbHbIC
3aBUCUMOCTH;

- OBnaneHne reoMETpUUYECKUM SI3BIKOM, YMEHME HCIIOJIB30BAaTh €ro JUIsl ONUCAHUS IPEIMETOB
OKpY’KaloIlIero MHUpa, pPa3BUTUE IPOCTPAHCTBEHHBIX IMPEACTABICHUI U HU300pa3UTENbHBIX YMEHHH,
npuoOpeTeHre HaBBIKOB FEOMETPUUECKUX TOCTPOCHHH.

B3aumocBsI3p pe3ysbTaTOB OCBOEHUS INpenMera «MareMaTnka» MOKHO CUCTEMHO IPEACTABUTH B BUIC
cxeMmsl. [Tpu 3Tom 0603Hauenue JIP yka3pIBaeT, 4To MPOJABMKEHHE YUYAIIMXCS K HOBBIM 00pa30BaTeIbHbIM
pe3ysbTaTaM MPOMCXOANUT B COOTBETCTBUY C JIMHUAMH Pa3BUTHSI CPEACTBAMH IIPEIMETA.

IIpenmernas odacTb«Apupmernkar»

- BBINOJIHATh YCTHO apu(METHYECKHE NEHCTBUSA: CIIOKEHHE W BBIYUTAHUE JIBY3HAUHBIX YHCEN U
JIECATUYHBIX JpoOell ¢ JByMs 3HAKaMHM, YMHOXXCHHE OJHO3HAYHBIX YHCEN Ha JBy3HAuyHbIC,
apu(pMeTHYECKUE OTepaIy ¢ OOBIKHOBEHHBIMHU JAPOOSMH C OJJHO3HAYHBIM 3HAMEHATEIIEM U YHCIIUTEIIEM;

- NEePEeXOAUTh OT OJHOW (POPMBI 3aMHMCU YUCENl K IPYroi, MpeACTaBIsATh ACCATHUHYIO ApoOb B BHIE
OOBIKHOBEHHOH M B MIPOCTEUIIHNX CITydasXx OOBIKHOBEHHYIO B BUE IECATHYHOMN, POIIEHTHI — B BUJE IPOOH
1 Ipo0b — B BUJIE TIPOIIEHTOB;

- CPaBHUBATh DPALMOHAJbHBIE YMCJA, BBIIOJIHATH apu(METHUYECKHE ACHCTBUS C pallMOHAIbHBIMHU
YHCIaMM, HAaXOAWTh 3HAYEHMs UHUCIIOBBIX BBIPAKEHHUH (LIE€NBIX M APOOHBIX), MCHONb3Yys MHUCbMEHHBIE
BBIYMCIICHUS;

- OKPYTJIISITBLEIBICUNCIIaNAECATUIHBIEIPOOH, BEITOTHATHOIEHKY Y CIIOBBIX BEIPAYKEHHIA;

- T0JIb30BATHCAOCHOBHBIMUE TMHUI[AM U UTHHBI,MACCHI,BPEMEHH,CKOPOCTH, [LTOIIA/H,00hEMa; [IEPEBOTUT
b OJTHU €MHUIBI U3MEPEHUS B IPyTHE;

- o0y1aziaTh 3HAHUSIMH O CBSA3HM MEX]y IPYyINIaMy BETUYMH (LI€Ha, KOJINYECTBO, CTOUMOCTh; CKOPOCTb,
BpeMsl, IyTh; IPOU3BOAUTEIBLHOCTD, BpEMS padOThI, paboTa);

- pemaThbTeKCTOBBIC3aauH, BKIIFOYasI3a/1a4t, CBI3aHHBIE COTHOMICHUSIMUHCIIPONOPIIHOHATIEHOCTHIO
BEJIMYMH, APOOSMHU U IPOIICHTAMH.

Hcnonvzoeambvnpuoodpemennvle 3HAHUAUYMEHUAG NPAKMUYECKOUOEAMENbHOCHU UNOBCEOHEEH O JHCUSHU
ona:

- pCIJ_ICHI/ISIHCCJ'IO)KHBIXHPaKTI/I‘{eCKI/IXpvaéTHLIX3a,ZlaLI,BTOM‘-II/ICJ'ICCI/ICHOJ'HJ?»OBaHI/IeMHpI/I
HCO6XO,Z[I/IMOCTI/I CIIPAaBOYHBIX MATCPHUAJIOB, KAJIBKYJISATOPA;
- YCTHOﬁHpHKHﬂKHHOHeHKHpeBy.]'ILTaTaBBI‘II/ICJ'IeHI/Iﬁ;HpOBepKI/IpCSYJIBTaTaBBI‘II/ICJ'IeHI/IHC

HCIIOJIb30BAHHUEM PA3JIMIHBIX HpI/IéMOB;

- MHTEPIPETAIMUPE3YIIbTATOBPEIICHUS3a1auCy Y€ TOMOI PAHUYCH UM, CBSI3aHHBIX CPEaTbHBIMU
CBOMCTBAaMH pacCMaTpPUBAEMBIX MPOLECCOB U SIBJICHUN.
IIpenmeTHasiobaacTh«IIeMEeHTbIAITeOPbD»

- NEPEBOAUTHYCIIOBUA3 a)]aqHHaMaTeMaTquCKHﬁHSBIK;
- I/ICHOHBSOBaTI)MeTOI[BIpa6OTI)ICMaTeMaTI/I‘IeCKI/IMI/IMOI[GJ'IHMI/I;

- BBINIOJHAThAIreOpandeckrenpeoOpazoBaHUAIECIIBIXBbIPAKEHUHUITPUMEHATHUX IS PEILICHUS] YUEOHBIX
MaTeMaTHYECKHUX 3a/1a4 U 3a]1a4, BO3HUKAIOIIUX B CMEKHBIX YUCOHBIX JUCITUIUIMHAX;



- OCYIIECTBIISITh B BRIPAXCHUAX U (POPMYJIaX YUCIOBBIC TIOJICTAHOBKHU M BBITIOIHATHCOOTBETCTBYIOIIHE
BBIYMCIICHUS;

- ONPEEIATEKOOPANHATHITOUKMHAKOOPINHATHONIIPSIMO;

- n300paxaTburcIaTOYKaMUHAKOOPANHATHOUIIPSMON;

- ONPEEIATEKOOPAUHATHITOYKUHAIIIIOCKOCTH,CTPOUThTOUKHMC3aJaHHBIMUKOOPAMHATAMH;

- COCTaBJISITh OYKBEHHbIE BhIPAXKEHUS U (POPMYJIbI 110 YCIOBHSIM 3a/1a4; OCYIIECTBISATh BBBIPAKECHUSIXU
(bopMysax 4UCIIOBbIE OACTAHOBKH U BBINOJIHATH COOTBETCTBYIOLINE BEIUYUCICHMS,;

- penaThIMHENHBICY paBHEHUANY PAaBHEHHU S, CBOIAIINECAKHUM;

- pelIaTbTeKCTOBbIE3a1auHaIreOpanueCKUMMETOIOM.

Hcnonvzoeamonpuoopemennvle 3HAHUAUYMEHUAE NPAKMUYECKOUOEAMENbHOCHU UNOBCEOHEGHOI HCUSHU
ona:

-BBITIOJTHEHHUAPACYETOBIIO(POPMYJITaM,COCTABIEHHSI(YOPMYJI,BHIPAKAIONMX3aBHCUMOCTUMEKTY PEATbHBIMU
BEJIMYMHAMHU.

IIpeaMeTHAs100/12CTHh«IJIEMEHTBIT€OMETPHID)

- 10JIb30BAThCATEOMETPUUECKUMSI3BIKOMIISIONMCAHUATIPEIMETOBOKPY KAIOIIETOMUPA;

- pacro3HaBaTbreOMeTpUYeCKUe(UTypbl,pa3InyaTbUXB3aUMHOEPACIIOIOKEHHUE;

- n300pakaTbreoMeTpuyeckreUurypsl,paclio3HaBaTbHauUEPTEKAX,MOACITIIXUBOKPY KAIOLIEH
00CTaHOBKE OCHOBHBIE IPOCTPAHCTBEHHBIE TEIA;

- BIIPOCTEHMIINXCITy YassX CTPOMTHPAa3BEPTKUIIPOCTPAHCTBCHHBIXTEIT,

- BBIYHCIISATHILIONIAIHU, IEPUMETPHI,00bEMBITPOCTEN X T€OMETPUUECKUX PUTYP(TEN)TIO HOPMYJIaMm.

Hcnonv3oeambvnpuodpemennole 3HAHUAUYMEHUAG NPAKMUYECKOULOEAMETbHOCHIU UNOBCEOHEBHOIL HCUZHU
ona:

- PpCUICHUS HECIOXHBIX TEOMETPUYECKHX 3aJad, CBA3aHHBIX C HAXOXJECHUEM H3YUYCHHBIX
reoOMETPpUICCKUX BCINYINH (I/ICHOHBSYSI npu HGOGXOI[I/IMOCTI/I CIIPaBOYHHUKU U TCXHUYCCKHUC CpC,Z[CTBa);

- MIOCTPOCHUNTE€OMETPUUECKUMUHUHCTPYMEHTaMHU(JIMHEINKA, yTOJIbHUK, IUPKYJIb, TPAHCIIOPTHUD).
IIpeameTHas1001aCTh«J1eMEeHTHIBEPOATHOCTHMCTATUCTHKI

- BOCIIPUHUMATh HMKPUTHYECKUAHAIM3UPOBATHHH(DOPMAINIO, TPEACTABICHHYIOBPA3IHYHBIX(OPMAX,
IIOHUMATh BEPOSTHOCTHBIA XapaKTEP MHOTUX PEAJIbHBIX 3aBUCHUMOCTEN;

- pemate ynoOHbIM It ce0s crnocoboM (B TOM YMCIE C IOMOLIBI0 Tabmul U rpaduKoB)
KOM6I/IHaTOpHI>Ie 3aaa4yi: Ha NCPECTAHOBKY H3 TpéX 3JICMCHTOB, IPaBUJIO IMPOU3BCACHUSA,YCTAHOBJICHHUC
YHCJIa TIap HA MHOXKECTBE U3 3-5 3JIEMEHTOB;

- CTPOUTBHIIPOCTEUIIIHETHHEHHBIE,CTOJIOUAThIENKPYTOBBIEIAr PAMMBI,

- [POM3BOAUTHIIOACYETBEPOSITHOCTEHBIPOCTENIIIUX CITy YasX;

- OCYILECTBIATL MepebOp W MOACYET YKClia BAPUAHTOB, B TOM YHCJIE B TPOCTEHINNX MPUKIATHBIX

3aJadyax.



Conep:xanueydedOHoronpeamera
Conep:xanueydedoHoronpeqMeramateMaTukumonyib-AJIEBPA9knacc(1024aca)

PannoHanbHbIeHEPABEHCTBAMNXCHCTEMBI
JluneitHpIenKBaIpaTHRICHEPABeHCTBA(TIOBTOPEeHHE ). ParinonansHOeHepaBEeHCTBO. METOTMHTEPBAJIOB.
MHo>xecTBa U onepanuy HaJ HUMU.

CuctemanepaBeHCTB. PelieHnecucTeMbIHEpaBEHCTB.

CucremblypaBHeHHIT

PanmonansHOeypaBHEHHECABYMsITIEpeMEHHBIMU. PerieHueypaBaeHusip(x, 1) =0.

PaBHOCUNBbHBIE ypaBHEHHS C JABYMs HepeMeHHbIMH. DopMyna pacCTOSHUS MEXIy ABYMsI TOYKaMU
KOOPAMHATHOM IiockocTh. I'paduk ypaBHenus (x - a)’+ (y -b)* =r’. Cucrema ypaBHeHHil ¢ IByMs
nepeMeHHbIMH. Pernenne cucrembl ypaBHeHM. HepaBeHCTBa M CHCTEMBI HEPaBEHCTB C JIBYMs
MepEeMEHHBIMHU.

MerToapiperieHusicucTeMypaBHEHUN(METOAIIOICTAHOBKHU,aJITe€0pandeckoro CJIOKCHWSI, BBEICHUSTHOBBIX
MEPEeMEHHBIX). PABHOCUIIBHOCTD CUCTEM YpaBHEHHIA.
CucremblypaBHEHHIKaKMaTeMaTHYECKHEMOIEINPEeabHBIX CUTY AL,

YuciioBblepyHKIUH

Oynknusa. HezaBucumasnepemenHas. 3apucumasnepeMennas. OomacteonpeneneHusPpyHKIUH.
EctectBennas obnacts onpenenenust pynkuun. O61acTh 3HaUeHUN QYHKIIUH.

Crnoco0b3amanusa G yHKIHH(aHATU THYECKUHA, rpad nIECKUMA, TAO TMIHBIN,CIIOBECHBIN ).

CaoiicTBad yHKIINH(MOHOTOHHOCTb,0TPaHUUYE€HHOCTb,BBITYKJIOCTh, HAMOOJIbLIIee MHANMEHbIIICE3HAUCHHUS,
HenpepsIBHOCTH). UccnenoBanue Qpyukuwmii: y = C,y = kx+m, y =kx?y = \xNy = ki, y

= | x| y=ax’+bx+c.

YerHblenHeUeTHhIE(PYHKINN. ATTOPUTMUCCIIETOBAaHUSI(PYHKITMMHAYETHOCTh. I pad Ky 4eTHONU HeueTHOU
GyHKIUH.

CrenenHaspyHKIUsCHATYpaJIbHBIMIIOKa3aTesieM,eecBoiicTBaurpaduk.CreneHHasiGyHKIHUAC OTPULIATEIbHBIM
LIeJIbIM TIOKa3aTesieM, €€ CBOMCTBA U rpaduK.

Dyukuusy=> x, eecBoiicTBaurpaux.

IIporpeccun

YucnoBas nocnenoBareabHOCTh. CIOCOOBI 3aJjaHMsI YMCIIOBBIX IOCJEI0BATEIBHOCTEN (aHAIMTUYECKU,
CIIOBECHBIN, PEKYppEHTHBIN). CBONCTBA YHUCIIOBBIX I10CIIE0BATEILHOCTEN.

Apudmernueckass mnporpeccus. Dopmyna n-ro  uneHa. Dopmysa CyMMBI WICHOB KOHEYHOM
apudmerrnyeckoil nporpeccun. XapakTepuCcTHUECKOE CBOWCTBO.

I'eomeTrpuueckas nporpeccus.@opmyna n-ro wieHa.@opmysia CyMMbl YICHOB KOHEYHOW M€OMETPUYECKOM
nporpeccud. XapakTepucTHYecKoe CcBoiicTBo. Ilporpeccun u OaHKOBCKHE pacyeThl. JIeMeHThI
KOMOMHATOPUKH, CTATUCTUKHU U TEOPUH BEPOSTHOCTEH

Kombunaropusiesanaun. IIpaBunoymuosxenus. @akropuain.llepectanoBku.

I'pynnupoBka uHpopmanuu. OOmumi psn aaHHbIX. KpaTHocTh BapuaHThl u3MepeHus. TabmuuHoe
npeacrasieHue uHpopmauuu. Yacrora Bapuanthl. ['paduueckoe npeacrasienue uHpopmanuu. [lonuron
pacripenernieHust JaHHBIX. [mcrorpamMa. UmMcnoBble XapaKTePHCTUKU JAHHBIX H3MepeHus(pa3mMax, Moja,
CpelHee 3HaUYCHUE).

BepositHocTs. CoObITHE (ClTyuaiiHOE, JOCTOBEpHOE, HEBO3MOXKHOE). Kitaccuueckasi BEposITHOCTHasI cxema.
[IporuBononoxusiecoObTHs. HecoBMecTHBIECOOBITHS. BepossTHOCTECYMMBIABYXCOOBITHIL. BeposiTHOCTH
MIPOTHBOMOJIOKHOTO COOBITHS. CTaTHCTHYECKast yCTOMYMBOCT. CTaTUCTHYECKAst BEPOSTHOCTb.

O0o0maroneenoBTopeHne

Conep:xkanueydyeoHoronpeameramareMaTukumonyib-I'EOMETPHUSA9knacc(68uacoB) BekTopsbl.

MeToa KOOpPAUHAT



ITonstue BekTopa. PaBeHCTBO BekTOpOB. ClOK€HHE M BBIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
4Kcio. Paznoxkenue BeKTopa 1Mo IByM HEKOJUIMHEapHbIM BekTopaMm. KoopanHatel Bexropa. [Ipocreiimme
3a/layd B KOOpJMHATax. Y PaBHEHUs OKPYXKHOCTH U NpsAMOM. IIpuMeHeHHne BEKTOPOB U KOOPAMHAT IPH
pEILIeHNN 3a1ay.
OcHo6Has yenb — HAyUNUTh Yy4YalIUXCs BBINOJHATH ACMCTBHSI HAJl BEKTOpaMM KakK HaIlpaBJIECHHBIMU
OTpE3KaMHM, YTO BaXXHO JJIsl IPUMEHEHUs BEKTOPOB B (pH3MKe; MO3HAKOMUTH C UCIIOIb30BAHUEMBEKTOPOB
U METOJ]a KOOPJIMHAT IPU PELIEHUU F'€OMETPUUECKUX 3a]1a4.
BekTop onpeznensercs Kak HalpaBICHHBIM OTPE30K M JECUCTBUSA HaJ BEKTOPAMM BBOATCA TaK, KaK 3TO
npuHATo B (pusuke, T. E. kak neiicTBus ¢ HampaBleHHBIMH OTpe3kamMu. OCHOBHOE BHUMAaHHE JOJ- KHO
OBITh YyJIJIEHO BbIpaOOTKE YMEHHUI BBINONHATH ONEpaAlMM HaJl BEKTOpaMU (CKJIaAbIBaTh BEKTOPHI IO
IIpaBWJIaM TPEYrojJbHUKA M NapajuleJorpaMMa, CTPOUTh BEKTOp, PaBHBIM PA3HOCTH JABYX JaHHBIX
BEKTOPOB, a TAK)KE BEKTOP, PABHBIM MPOU3BEIECHUIO JAHHOIO BEKTOPA HA JAHHOE YHCJIO).
Ha npumepax mokaselBaeTcs, KaKk BEKTOPBI MOTYT IPUMEHATHCA K PEIICHUI0 T'€OMETPUYECCKUX3aaad.
HemoHcTpupyercss 3(GGEKTUBHOCT NpUMEHEHHs (GOpMyNn JUIsl KOOpIMHAT CEpeluHBl OTpe3Ka,
PacCTOSHUSA MEXAYyABYMs TOYKaMH, YPABHCHUM OKPYKHOCTH U IPSIMOW B KOHKPETHBIXI'€OMETPHUUYECKUX
3ajjauax, TEM CaMbIM JIa€TCsl MPECTaBICHNE00 U3YyYeHUH TeOMETPUUYECKUX (DUTYDP C MMOMOIIBIO METOI0B
anreOpsl.

CoOTHOIIEHUSIMEKAY CTOPOHAMMUYTJIAMHUTPeyroJibHUKA. CKaJIsipHOENPOU3BeleHUEBEKTOPOB

CuHyC,KOCHUHYCUTAHTe€HCYTIIa. TeopeMBbICHHYCOBUKOCHHYCOB. PellieHue Tpeyroa,HUKOB.

CrasIpHOEIIPON3BE ACHUEBEKTOPOBUET ONIPUMEHEHUEBI €OMETPUYECKUX3a/1a4aX.
OcHogénas yenp — pa3BUTh YMEHHE YUalllUXCsl IPUMEHATh TPUTOHOMETPUUECKHM anmapaT MpH pelieHuH
F€OMETPUYECKUX 3a/1a4.
Cunyc u xocunyc mro6oro yria ot 0° go 180° BBOASATCS ¢ MOMOUIBIOCAMHUYHON IOTYOKPYKHOCTH,
JIOKa3bIBAIOTCSI TEOPEMbl CHHYCOB M KOCHHYCOB U BBIBOOUTCSA e€IIe ojaHa ¢opMmysa IJIOLIaIu
TpeyroJibHUKa (IOJOBHHA IPOM3BEACHUS JBYX CTOPOH Ha CHUHYC yIJla MEXAY HUMH). DTOT ammapar
IIPUMEHSIETCA K PELIEHUIO TPEYTOJIbHUKOB.
CkansipHoe TPOM3BEICHUEBEKTOPOBBBOAUTCSIKAK B (HU3UKE (IPOM3BEACHUEIIMHBEKTOPOBHA KOCHHYC
yria Mexay HuMH). PaccmarpuBaroTcs CBOWCTBA CKaJIIPHOTO MPOU3BEIEHUS U €ro NPUMEHE- HUE IPU
pEILIEHNN T€OMETPUUYECKUX 3a/1a4.
OcHOBHOE BHHMMAaHHE CJEIyeT YJCIUTh BBIPA0OTKE TPOYHBIX HABBIKOB B  NPUMEHEHUH
TPUTOHOMETPUUYECKOI'0 anmnapara Ipy PelIEeHUH N'€OMETPUUYECKUX 3a1a4.
JUIMHAOKPY/KHOCTHHILIOMAAb KPyra
ITpaBuibHBIEMHOTOYTOIBHUKN. OKPYKHOCTH,0NACAHHASOKOJIONPAaBUIbHOTOMHOI OyTOJIBHUKANBIIMICAHHAS B
Hero. [TocTpoenue npaBuIbHBIX MHOTOYTOJIBHUKOB. JlyinHa okpyxHocTullnomanekpyra. Ocnognasyenv—
PacIIMPUTh3HAHUECYYAIIUXCIOMHOTIOyTOJIBHAKAX ;pPACCMOTPETHIIOHATUA AJIMHBL OKPYKHOCTHU U TUIOIIALU Kpyra
1 GOPMYIIBI UTSl UX BBIYHCIICHUSI.
B Hauaze Tembl faeTcs onpeaeaeHUe NPaBUIbHOTO MHOTOYTOJIBHUKA, U PACCMaTPUBAIOTCS TEOpEMBbI 00
OKPYKHOCTSIX, OIHMCAHHME OKOJIO IPAaBWJIBHOTO MHOIOYTOJIbHMKAa M BHUCAaHHOM B Hero. C MOMOIIbIO
ONMCAaHHOM OKpPY)KHOCTH PpEIIAlTCA 3aJa4d O IIOCTPOCHMM IPABUIBHOIO IIECTHUYIOJbHUKA U
IIPABWJIBHOTO 271-YTOJIbHUKA, €CJIU J1aH IPABUIBHBIN 72-yTOJIbHUK.
@opMyJIbl, BBIPAXKAIOIIUE CTOPOHY IPABUIBHOIO MHOTOYTOJIBHMK W paJuyC BIIMCAaHHOW B HErO
OKpPY>KHOCTH Yepe3 paauyC OIMCAHHON OKPYKHOCTH, HCIIOJB3YIOTCSI MPH BbIBOJAEC (HOpMyYIN JITHHBI
OKpPY>KHOCTH M IUIOINAaJu Kpyra. BwIBoj omupaercs Ha MHTYMTHBHOE IPEICTABJICHUE O INpeAeiie: IpH
HEOrPaHMYEHHOM YBEJIMYEHMHM UHUCJIA CTOPOH IPaBMWJIBHOIO MHOIOYTOJIbHHMKA, BIMCAHHOIO B
OKPY>KHOCTb, €ro IEepUMETP CTPEMUTCS K JJIMHE 3TOM OKPYXKHOCTH, a ILIOWAaAb — K IUIOAAH Kpyra,
OTPaHUYEHHOT'O OKPYXHOCTBIO.
JABuxenus
OtobpaxenuemnockoctuHaceos.[lonaruenuxenns. OceBasuueHTpaibHascumMmeTpun. [lapannensHbiit
nepeHoc. [ToBopor. Hanoxxenus v 1BUXKEHHUS.
OcHoeénasyenb—II03HaKOMUThY YAl X CICIOHATHE : IBYKEHUSIMETOCBOMCTBAMH,COCHOBHBIMH BUIaMU
NIBIDKEHHH, ¢ B3aMMOOTHOIIIEHUSIMU HAJIOKEHHI U JIBIKESHUI.



JIBukKeHHe TUIOCKOCTH BBOJAMTCS KaK OTOOpakeHHE IUIOCKOCTH Ha cels, COXpaHSIOLIEe paccTOsSHUE Mexay Toukamu. [lpu
PAaCCMOTPCHHUU BHUIOB I[BI/I)KGHI/Iﬁ OCHOBHOC BHHMAHUC YACIIKICTCA TTOCTPOCHHUIO 06p330B TOYCK, MPsAMBIX, OTPE3KOB,
TPEYrOJbHUKOB  TNPU  OCEBOM M  LEHTPAJIBHOM  CHUMMETpHUSX,  MapauieibHOM  TepeHoce, mnoBopor. Ha
3¢ GEKTHBIXIPUMEPaXITOKa3bIBACTCIPUMEHEHUE IBUKECHUH TPU PEIIEHUH F€OMETPUUECKUX 3a/1aU.

TlousTue HaJIOKEHUS OTHOCHUTCS B JaHHOM KYpPC€ K YHUCITY OCHOBHBIX HOHATHH. I[OKaSBIBaeTCSI, YTO IIOHATHUSA HAJIOXKCHUA U
JIBUKCHHSI SIBIISIIOTCS OSKBUBAJICHTHBIMH: JI000€ HAaJOKEHUE SBISETCAABI)KEHHEM IUIOCKOCTH U oOpatHo. M3ydenue
JIOKa3aTeNIbCTBA HE SIBISETE 00sI3aTEIBHBIM, OHAKO CIIEIYET PACCMOTPETh CBSI3b IOHATHN HAJOKCHUS U JIBUKCHHUSL.
HavanbHblecBeIeHUSIN3 CTEPeOMeTPHHA

[Ipenmer crepeomerpun. ['eomerpruueckne Tena W MOBEPXHOCTH MHOTOIpaHHMKHM: NpPHU3Ma, NapajUlesIeNHIe], NUpamMuiaa,
(dbopMynbl s BBIYMCIEHUST MX 00BbeMOB. Tena M MOBEPXHOCTH BpallCHUS: LWIHHIP, KOHYC, cdepa, map, Gopmymnsl As
BBIYHCJICHHSI MX TIJIOMIAIEH TTOBEPXHOCTEN U OOBEMOB.

OcHosHas yenvp — AaTh HAYAJIbHOE MPEICTABICHUE O TeIaX U NOBEPXHOCTSAX B MPOCTPAHCTBE; MO3HAKOMUTH YUAIIUXCS C OCHOB
HOBBIMHU (hOPMYJIaMU JJIs1 BBIYUCIICHUS IO MOBEPXHOCTENW U 0OBEMOB TEl.

PaccMoTpenne mnpocTeMImIMX MHOTOTPAHHUKOB (NPHU3MBI, Mapajulefienurena, MUPaMUIbI), a TaKXkKe TeTd IOBEPXHOCTEH
BpanieHu#l (IwinHapa, KOHyca, chepsl, mapa) IpOBOJUTCS Ha OCHOBE HATJISAHBIX MPEACTABICHUM, 0€3 MPUBJICYCHHUS aKCHOM
ctepeomeTpun. OOpMysbl U BBIYUCIEHUST 00bEMOB YKa3aHHBIX TeNl BHIBOAATCA Ha OCHOBe mpuHImMNa KaBanbepu, ¢hopMyIibl
U1 BBIYUCIICHHUS IUIOIIaIu U OOKOBBIX HOBerHOCTeI‘/II HUJIMHApAa M KOHYCa IIOJYy4YaroTCd C IIOMOIIBIOPA3BEPTOKITUX
noBepxHocTel, popmyna miomaan cepsl MPUBOAUTCS 6€3 000CHOBAHUS

00 akcnomax reomeTpun

becenaob akcnomaxreomMeTpuu.

OcHognas yenv — nath 0ojee IIyOOKOe MPENCTaBICHHE O CHCTEME aKCUOM IUIAHUMETPUU U aKCMOMAaTUYeCKOM Mmetoze. B
I[aHHOI>'I TEMEC PACCKA3bIBACTCA O PA3JIMYHBIX CHCTCMAX AKCHUOM TI'COMCTPUH, B YACTHOCTHU O Pa3JIMYHBIX crocobax BBCACHUA
MOHSTHUS PABEHCTBA PUTYD.

IToBTOpenue.Pemenunesagau

OcHnosnasyens. I10BTOPUTH,3aKpeUTHHOO00IIUTEOCHOBHBIE3 Y H320CHOBHYIOIIIKOITY.

TemaTnuyeckoe MJIAHMPOBaAHME MO ajredpe, 9 Kiaacc
KoJsinuecTBO yacoB

DJIEKTPOHHBIE
(uugposbIe)
o0pa3oBaTe/IbHbI
e pecypchl

Ne HanmeHoBaHue pa3ieiioB u

Kontpoabusie | IIpakTHueckue
n/n TeM IPOrpaMMbl Bcero

padoThI padoThI

bubmuoreka [{OK

1 Yucna 1 BEIYUCIIEHUS. 9 https://m edsoo.ru/7f



https://m.edsoo.ru/7f419d08

JleficTBUTENIbHBIE YHCIIa 419d08
YpaBHEHUS U HEPaBEHCTBA. bubnuoreka [IOK
YpaBHEHHUs C OOHOU 14 1 https://m.edsoo.ru/7f
MIEPEMEHHOM 419d08
bub6mmorexa [JOK
ScfpaBHeHHﬂ 11 FICPaBeHCTRa. 14 1 https://m.edsoo.ru/7f
HCTEMbI YPaBHCHHI 419408
bu6mmoreka [IOK
E/IpaBHeHHﬂ 1 HEpABCHCTRA. 16 1 https://m.edsoo.ru/7f
epaBeHCTBA 419408
bu6mmoreka [JOK
OyHKIT 16 1 https://m.edsoo.ru/7f
419d08
bub6mmorexa [JOK
Huciosbie 15 1 https://m.edsoo.ru/7f
MOCJIEI0BATEIILHOCTH 419408
bu6mmoreka [IOK
Hosropene, 0606meHIfe’ 18 1 https://m.edsoo.ru/7f
CUCTeMaTH3aIHsI 3HAHHHA 419408
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
I[MPOT'PAMME
IloypouHoe niiannpoBaHue mo ajaredpe, 9 kiacc
9 KUIIACC
KoauuecTBo yacoB DIeKTPOHHDIE
‘N;') Tema ypoka Beero Kontpoububie | IlpakTnueckue Aara H;I(l)pOBbIe
n/n pasoTHI pPaGoTHI u3ydeHusi | oOpa3zoBaTe/ibHbIE
pecypchl
PannonansHbIC Uncha,
UpPpaLMOHAJIbHBIEC YNCIIA, 1
KOHEYHBIC U OECKOHEUYHBIC
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JECSITUUHBIE TpOOU

MHOXeCTBO JIeHCTBUTEIIBHBIX
qrces; IeHCTBUTEBHBIC YHCIIa
KaK OCCKOHEYHBIC JISCATUIHBIC
Ipodu

B3aumHo o1HO3HAUHOE
COOTBETCTBUE MEXKTY
MHO>KECTBOM JIeHCTBUTEIBHBIX
YUCET U MHOXKECTBOM TOUEK
KOOPAMHATHOW MPAMOM

CpaBHeHME AEHCTBUTEIBHBIX
qrcen, apudmMeTnueckue
NEUCTBUS C NEUCTBUTEILHBEIMUA
YHCIIAMU

[Tpubnuxénnoe 3HaYeHNUE
BEJINYMHBI, TOYHOCTh
npUOIKEHUS

OkpyrieHue 4yuce

OxkpyrieHue gucen

[Ipukuaka u olieHKa
pe3yabTaTOB BHIYMCICHUHN

IIpukunka u oueHka
PE3yJIbTaTOB BBIYUCICHUN

10

JIuneitHOE ypaBHEHUE.
Pewienue ypaBHeHUH,
CBOJSIIIMXCS K JINHEVHBIM

but6mmorex [JOK
https://m.edsoo.ru/7f43bf66

11

JIuneliHoe ypaBHEHHE.
Pewienue ypaBHeHuUH,
CBOJSIIIMXCS K JINHEVUHBIM

12

KBanparHoe ypaBHeHueE.
Pewienne ypaBHeHuUN,
CBOJSIIMXCS K KBAIPATHBIM

bu6mmoreka [IOK
https://m.edsoo.ru/7f43c542



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

KBanparHoe ypaBHeHue.

bu6mmoreka [IOK

13 Pemenne ypasuenui, https://m.edsoo.ru/7f43¢542
CBOJISIIIMXCSI K KBaIPATHBIM
14 bukBagpaTHbie ypaBHEHHS bubnmorexa LOK
https://m.edsoo.ru/7f43¢3d0
15 bukBanpaTHbie ypaBHEHHUS bubmorexa LIOK
https://m.edsoo.ru/7f43¢3d0
[Ipumepsl penieHust ypaBHEHUM
16 TPEThEN U YETBEPTOMU CTENIEHEN
pa3yIoKEHUEM HA MHOXKHUTEIIN
[Ipumeps! penieHust ypaBHEHUI
17 TPEThEN U YETBEPTOH CTENIEHEN
pa3o’KeHUEM Ha MHOXKUTETN
13 Pemenne npo6Ho- bubnunoreka LIOK
palMOHAIIBHBIX YPABHEHUM https://m.edsoo.ru/7f43c9b6
19 Pemenue npo6HO- bubnmoreka [JOK
paLMOHAIBHBIX YPABHEHUN https://m.edsoo.ru/7f43¢c9b6
20 Pemenue TekCTOBBIX 3a/1a4
anredpandeckuM MEeToA0M
71 Penrenue TeKCTOBEIX 3a1a4
anreOpandeckuM MEeTO0M
2 Peuienne TekCTOBBIX 337124
anreOpanvdecKuM METOJ0M
KonTponbHas pabora no teme
23 "VpaBHEeHUsI C OTHOU
nepeMeHHOon"
24 VYpaBHeHue ¢ 1ByMs bu6nuoreka [JOK
MEPEMEHHBIMH | €T0 rpaduK https://m.edsoo.ru/7f43d0b4
75 VYpaBHeHHE € 1ByMs bubnmoreka [JOK
MIEPEMEHHBIMH U €ro Tpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema aByX JINHEHHBIX

YpaBHEHUH C IBYMsI



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

IIEPEMEHHBIMU U €€ peLICHUE

27

Cucrema ByX JIMHEHHBIX
YPaBHEHHUH C IByMs
IIEPEMEHHBIMU U €€ pELICHUE

28

Cucrema ByX JINHEHHBIX
YPaBHEHUH C ABYMsI
TIEPEMEHHBIMHU U €€ PElLICHUE

29

Cucrema ByX JIMHEHHBIX
ypaBHEHUH C JIBYMsI
IIEPEMEHHBIMU U €€ pELICHHE

30

Pewenne cucrem nByx
YPaBHEHMH, OJJTHO U3 KOTOPBIX
JIMHENHOE, a Ipyroe — BTOPOH
CTENEHU

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d23a

31

Pewmenne cucrem nByx
YPaBHEHUH, OJTHO U3 KOTOPBIX
JIMHENHOE, a Pyroe — BTOPOH
CTENEHU

bub6aunoreka IIOK
https://m.edsoo.ru/7f43d55a

32

Pemenue cucrem nByx
YpaBHEHUH, OJTHO U3 KOTOPBIX
JIMHEWHOE, a Ipyroe — BTOPOU
CTEIIEHU

33

Pewmenne cucrem nByx
YPaBHEHMH, OJJTHO U3 KOTOPBIX
JIMHENHOE, a Pyroe — BTOPOH
CTENEeHU

34

I'paduueckas uHTEpIIpeTALIUSL
CUCTEMBI YpaBHEHUI C IBYyMs
IEPEMEHHBIMHU

35

Penrenue TexCcTOBEIX 3a/1a4
anredpandecKkuM crnocodbom

36

Pelienne TeKCTOBBIX 3aa4



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

anredpandeckuM crnocodom

KonTponbhas padbota no teme

37 .
"Cucremsl ypaBHEeHU"
38 YucnoBble HEPABEHCTBA U UX
CBOMCTBaA
39 YucnoBble HEPABEHCTBA U UX bu6nuoreka [IOK
CBOICTBa https://m.edsoo.ru/7f43ad5a
JIuHeiiHbpIC HEpaBEHCTBA C
40 OJIHOM II€ eMepHHoﬁ U UX bubmiorexa LIOK
A p https://m.edsoo.ru/7f43af08
pelieHne
JInHEeHBIe HEpABEHCTBA C
41 OJIHOI1 1e eMepHHoﬁ U UX bubmiorexa LIOK
p https://m.edsoo.ru/7f43af08
penieHue
JInHEeHBIe HEPABEHCTBA C
42 OJIHOI1 1e eMepHHoﬁ U UX Bubmorexa LIOK
p https://m.edsoo.ru/7f43af08
penieHue
CucreMsl JIMHEHHBIX
43 HEPABEHCTB C OJIHOM
MIEPEMEHHOM U UX PEIICHUE
CucreMsbl TUHEHHBIX
44 HEPABEHCTB C OJIHOM
MIEPEMEHHOM U UX PEILICHUE
CHucTeMBI TUHEHHBIX
45 HEPABEHCTB C OJTHOM
IIEPEMEHHOM U UX PEILICHUE
46 KBaznpaTHble HEpaBEHCTBA U UX bubnuoreka [JOK
pelrenne https://m.edsoo.ru/7f43b098
47 KBangparHsle HepaBeHCTBA U UX bubnuorexa LIOK
pelieHue https://m.edsoo.ru/7f43b21e
48 KBagparHbsie HepaBeHCTBA U UX bubnmoreka [JOK
pelenne https://m.edsoo.ru/7f43b5a2
49 KBajspaTHble HEPABEHCTBA U UX



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
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penieHue

KBaIlpaTHI)Ie HCPAaBCHCTBA U UX

50
pelieHue
['padmyeckas uHTEpIpETALIUS
51 HEPAaBEHCTB U CUCTEM bubnuorexa [IOK
HEPABEHCTB C ABYMSI https://m.edsoo.ru/7f43b098
NIePEeMEHHBIMHU
I'paduueckas uHTEpHIpETALIUSI
59 HEPABEHCTB U CUCTEM
HEPABEHCTB C ABYMSI
NepPEeMEHHBIMU
53 KonTponbhas pabota no teme
"Hepasenctna"
54 Kanparuunas ¢pyHkuus, eé bubnuorexa [IOK
rpaduk 1 cBOMCTBA https://m.eds00.ru/7f4396¢6
55 KBangparnunas Qynxius, e bu6nuoreka [JOK
rpaduK U CBOHCTBA https://m.edsoo0.ru/7f439842
56 KBanparnunas ¢pysnkus, eé bubnmoreka [JOK
rpaduk u CBOMCTBA https://m.edso0.ru/7f4399b4
ITapaboima, K00 a
57 BE pHJI/IHj:,I na a%ﬁﬁz T(féb bubmmoreka [JOK
p P ’ https://m.edsoo.ru/7f439eb4
CUMMETPHUU TIapadOJIbI
ITapaboima, K00 a
58 BE pIJ_II/IHjIIJ na alégﬁzl T(iI:L bubmoreka LIOK
P P ’ https://m.edsoo.ru/7f43a03a
CUMMETPHUU TapadoIIbI
[Tapabomna, koopaAHATHI
59 BE leI/IHI)I na agf[)nm 0oCh buGmiorexa [JOK
P P ’ https://m.edsoo.ru/7f43alac
CUMMETPHUU TapadOIIbI
[Tapab
I Busmorea 101
P P ’ https://m.edsoo.ru/7f43a31e
CUMMETPHUU NapadoIIbI
61 [Tapabosia, KOOpIMHATHI bubnuoreka [JOK



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e

BEPILUHBI 1apadoibl, 0Ch
CUMMETPHUHU apadoIIb

https://m.edsoo.ru/7f43a526

[TapaGona, kKoOpAUHATHI

62 BEpPILKHBI 1apadoibl, 0Ch
CUMMETPHUU NapadoIIbI
I'padpukn pynkowmii: y = kx, y =
63 kx + b, y=k/x, y=x3, y=VX,
y=Ix|
I'padpukn pynkuwmii: y = kx, y =
64 kx + b, y=k/x, y=x3, y=VX,
y=IX|
I'paduxu pynkomii: y = kx, y =
65 kx + b, y=k/x, y=x3, y=VvX,
y=IX|
I'paduku pynkumii: y =kx,y =
66 kx + b, y=k/x, y=x3, y=VvX,
y=IX|
I'paduxu Gynkmmit: y =kx, y =
67 kx + b, y=k/x, y=x3, y=VvX,
y=Ix]
I'paduxu Gynkumit: y =kx, y =
68 kx + b, y=k/x, y=x3, y=vX,
y=Ix|
69 KontponsHast pabora o Teme bu6muorexa [IOK
"®yHkuun" https://m.edsoo.ru/7f43ab84
70 [ToHsTHE YMCIOBOM bubmuoreka [JOK
[IOCJIEI0BATEIBHOCTH https://m.edsoo.ru/7f43e6c6
3aanue mociae10BaTeIbHOCTH BuGmorexa [IOK
7 PEKYPPEHTHOIH OpMynOii 1 https://m.edsoo.ru/7f43ebda
dbopMyII0i n-ro wieHa o ]
7 Apudmernueckas u bubnuorexa [IOK

reOMETPUYECKasi IPOrPECCUU

https://m.edsoo.ru/7f43ed7e



https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
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73

Apudmernueckas u
TE€OMETPHUYECKasl IPOrPeECCUn

bubmuoreka [{OK
https://m.edsoo.ru/7f43f3b4

74

@opMyIIbl N-TO YJIeHa
apudMeTUIECKOn 1
T€OMETPUUECKON MPOTPECCHU,
CYMMBI [IEPBBIX N YWICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f58a

75

DopMyIIbl N-TO YICHA
apu(pMeTHIECKON U
F€OMETPUYECKON MTPOrPECCUN,
CYMMBI IIEPBBIX N YICHOB

bu6mmorexa [JOK
https://m.edsoo.ru/7f43ef2¢

76

®opmyJibl N-TO YieHa
apudmeTnuecKoit u
reOMETPUUYECKOIN IPOTPECCHUI,
CYMMBI IIEPBBIX N YICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f4310c6

77

DopMyIIbl N-TO YICHA
apudMeTUIECKON 1
T€OMETPUYECKON MTPOrPECCUN,
CYMMBbI IIEPBBIX N YJIEHOB

bu6mmoreka [JOK
https://m.edsoo.ru/7f43f72¢

78

DopMyIIbl N-TO WICHA
apupMeTHYECKON U
F€OMETPHUYECKON MTPOrPECCUi,
CYMMBI [IEPBBIX N YICHOB

bu6anoreka [IOK
https://m.edsoo.ru/7f43f8a0

79

N306paxkeHne 4ieHoB
apudmMeTHIeCcKOi 1
T€OMETPUUECKON MPOrpeccuid
TOYKAMU Ha KOOPAMHATHOU
MJIOCKOCTH

80

H300paxeHne 4ieHoB
apudmeTHuecKoil u
reOMETPUUYECKON TPOorpeccuii
TOYKAMU Ha KOOPAMHATHOU
IJIOCKOCTH

81

JInHeWHbII U



https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
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SKCIOHEHIMAIBHBINA POCT

82 CJ10KHbBIE TPOLEHTHI bubmmoreka [IOK
https://m.edsoo.ru/7f43fe0e
83 Cno>xHbI€ TTPOLICHTHI Eubmiorexa TOK
https://m.edsoo.ru/7f4401a6
"y ﬁ({);l;};(());i;l;aﬂ pabota 1o Teme Bu6morexa LIOK
" https://m.edsoo.ru/7f4404{8
MOCJIEIOBATEILHOCTH
[ToBTOpenue, o6o0IIEeHNE 1
CHUCTEMaTH3aIUs 3HAHHUH.
85 3anuck, CpaBHEHUE, IEUCTBUS
C ACHUCTBUTEIHHBIMH YHCJIAMH,
YUCIIOBAs TPSIMAsT
[ToBTOpenue, o6o0IIeHNE 1
36 CHUCTEMaTH3aIUs 3HAHHUH.
[IpouenTsl, OTHOIIEHNS,
MIPOTIOPITUH
[ToBTOpEHME, 0000IICHUE U
g7 CHCTEMaTH3alMs 3HAHUH.
OkpyriieHne, MpuoIMmKeHNe,
OIleHKa
[ToBTOpeHue, 0600IIEeHNE U
23 cHUCTeMaTH3als 3HaHH. bubmuoreka [JOK
Penienue TeKCTOBBIX 3a1a4 https://m.edsoo.ru/7f443b12
apuMETHYECKUM CIIOCOOOM
[ToBTOpEeHme, 0600IICHUE U
39 cHUCTeMaTU3alus 3HaHH. bubnuorexa [JOK
Penrenue TekCTOBEIX 3a1a4 https://m.edsoo.ru/7f443cd4
apuMeTHIECKUM CIOCOOOM
[ToBTOpeHnue, 06061mIEeHNE U
90 CHCTEMaTH3alMs 3HAHHUH. bubmuoreka [{OK

Penienue TekcTOBBIX 3a1a4
apupMeTHYECKUM CI0COO0OM

https://m.edsoo.ru/7f443fea
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[ToBTOpenue, o6o0mIeHNE U
CUCTeMaTH3aIHsl 3HAaHHH.

91 [IpeobpazoBanue Bubmiorexa LHOK
beoop . https://m.edsoo.ru/7f4441ca
anreOpandeckux BhIPAKEHU,
JIOITYCTUMBIC 3HAYCHHUS
[ToBTOpeHue, 0600IICHNE U
CHUCTEeMaTH3aIus 3HAHUH.
92 [Ipeod aSOB;-II/Ie Bubmiorexa IOK
Peoop o https://m.edsoo.ru/7f444364
anreOpanvecKux BhIPAKESHUH,
JIOITYCTUMBIC 3HAYCHHUSI
[ToBTOpeHnue, 0600IIeHNE U
CHUCTEMaTH3aIlis 3HAHUH.
93 [Ipeo6 a3OB;{He Bubmzorexa IOK
Peoop o https://m.edsoo0.ru/7f444612
anreOpanvecKrux BhIPAKECHUH,
JIOTTYCTUMbIC 3HAYCHHUSI
[ToBTOpeHnue, 0600ImIEeHNE U
cUCTEeMaTH3alus 3HaHUM.
94 [Ipeo6 a30B;{He Bubmaorexa LIOK
peoop . https://m.edsoo.ru/7f444a94
anreOpanvecKux BhIPAKESHUH,
JIOTTYCTUMbIE 3HAYCHHUSI
[ToBTOpenue, 06061IEeHNE U
95 CHCTeMaTH3aIlrs 3HaHHH. bubmuoreka [JOK
OyHKIUU: IOCTPOCHHUE, https://m.edsoo.ru/7f444¢56
CBOICTBa U3YUEHHBIX (PYHKIIHM
[ToBTOpenue, o6o0mIEeHNE 1
96 CHCTEMAaTH3alMs 3HAHUH. bu6mmoreka [{OK
DyHKINU: TOCTPOCHHUE, https://m.edsoo.ru/7f444f44
CBOICTBa M3YUEHHBIX (PYHKIIHIA
[ToBTOpEeHUE, 0600IIEHNE 1
97 CUCTEMaTH3aLMs 3HAHUH. bubmuorexa [JOK
DyHKIUU: IOCTPOCHHUE, https://m.edsoo.ru/7f44516a
CBOICTBa U3YyUYEHHBIX (PYHKIIUH
98 [ToBTOpEeHHUE, 0000IIECHNE U bubmauoreka [IOK



https://m.edsoo.ru/7f4441ca
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cUCTEeMaTH3alus 3HaHUM.
OyHKIHUU: IOCTPOCHHUE,
CBOICTBa U3YUYEHHBIX (PYHKIIHM

https://m.edsoo.ru/7f4452e6

[ToBTOpeHnue, 0600IICHNE U
CHCTEMAaTH3aIlns 3HAHUHA.

bu6mmorexa [JOK

» I'paduueckoe pemenue ! https://m.edsoo.ru/7f445516
YpaBHEHUH U UX CHCTEM
[ToBTOpEHME, 0000IIICHUE U
CHCTeMaTH3alus 3HaHUM,

100 1
I'padpuaeckoe perneHne
YPaBHEHUHN U UX CUCTEM

101 Hrorosast KoHTpoOJIbHAs paboTa 1

102 O606H§€HI/I€ M CUCTEMATU3AIH 1
3HAHUHI

OBIIEE KOJIMYECTBO YACOB 102

10 ITPOTPAMME



https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

TemaTHuecKoe NJIAHUPOBaHME 110 FeOMETPHUH, 9 Kiacc

KosnuecTBo yacos D1eKTPOHHBIE
Ne n/m HaumenoBaHue pa3/ie/ioB U TeM Beero Kontpoabubie | TpakTuyeckue (]éﬂ(l)pOBbIe)
NporpamMmsl paGoTHI paGoTEI o0pa3oBaTe/ibHbIE
pecypcsbl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubnuoreka [IOK
cHUHYCOB. Penienue TpeyrojbHMKOB https://m.edsoo.ru/7f41al2c
[Ipeo6pa3zoBanue nonodbus. Metpuyeckue bubnmorexa [JOK
2 10 1
COOTHOIIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c¢
bu6mmoreka [JOK
3 BexToper 12 1 https://m.edsoo.ru/7f41al2¢
4 JlexapToBbI KOOPIMHATHI HA MIIOCKOCTH 9 1 bubmorexa [JOK
P pa https://m.edsoo.ru/7f41al2c
;| e oo | BuGaionsa LOK
OKXpY m ’Hv pyra. https://m.edsoo.ru/7f41al2c
Brrunciienue miomaaei
bubmmoreka [JOK
6 ABWOKCHWS IIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL 7 ) bubmnoreka [IOK
3HAaHUH https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0
Hoypoqnoe IJIAHUPOBAHME IO TCOMETPHUH, 9kiacc
9 KUIIACC
KoanuecTBo yacos DIeKTPOHHDBIE
M Tema ypoOKa Konrposbnbie | I[pakTuueckue HAara uupposnie
n/n Bcero u3yyeHusi | oOpasoBaTejbHbIE
padoThI padoThI
pecypchl
1 Onpenenenne 1 bubmmoreka [IOK



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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TPUTOHOMETPUIECKUX
dbynkimii yrinos ot 0° go 180°

https://m.edsoo.ru/8al424bc

2 ®opmyJibl IPUBEACHUS
3 Teopema KOCUHYCOB bubmrorexa [JOK
P y https://m.edsoo.ru/8a14336¢
4 Teopema KOCHHYCOB
5 TeopeMa KOCUHYCOB bubnmorexa LIOK
https://m.edsoo.ru/8a142d5e
6 Teopema cuHycOB bubmiorexa [JOK
P y https://m.edsoo.ru/8al42e8a
7 Teopema cHUHYCOB
8 Teopema cHHYCOB
Haxoxnenue CTOPO
, | Hexomaesme pman ctopor u BuGmiorexa LIOK
y https://m.edsoo.ru/8a1430b0
TPEYTOJIbHUKOB
10 Pemenne TpeyroibHUKOB bubmorexa LIOK
pey https://m.edsoo.ru/8al42ac0
11 Pewenue TpeyronbHUKOB bubmorexa LLOK
https://m.edsoo.ru/8al42ac0
12 Penienue TpeyrojbHMKOB bubmorexa LIOK
https://m.edsoo.ru/8al42ac0
13 Pemenne TpeyroipbHUKOB buGmorexa [JOK
Tpey https://m.edsoo.ru/8al42ac0
[IpakTHueckoe NpuMEHEHHE bubnmoreka [[OK
14
TEOPEM CHHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 IIpakTueckoe NpUMEHEHHE
TEOPEM CHHYCOB M KOCHUHYCOB
16 KonTponbHas pabota no teme bubnuoreka LIOK
"Pelienue TpeyroibHUKOB" https://m.edsoo.ru/8a14392a
17 [Tonsartue o npeoGpa3oBaHUU bubnuorexa [IOK
IOA00M https://m.edsoo.ru/8al43ab0
18 COOTBETCTBEHHBIC DJIEMEHTHI bubmmoreka [JOK
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10J100HBIX (QUryp

https://m.edsoo.ru/8al43ded

COOTBETCTBEHHBIE DIIEMEHTEI

19 oI00HBIX Hryp
Teopema o nmpousBeeHUN
OTPE3KOB XOpJI, TEOPEMA O BuGmmorexa 1IOK

20 TPOM3BEICHIH OTPE3KOB https://m.edsoo.ru/8a14406¢
CEKYIIUX, TeOpeMa O KBaJpare
KacaTeJIbHOU
Teopema o mpousBeeHUN
OTPE3KOB XOpJ, TEOPEMA O BuGmorexa LIOK

21 TPOM3BC/CHHHN OTPE3KOB https://m.edsoo.ru/8al441a4
CEKYIIUX, TeOpeMa O KBaJpare
KacaTeJbHON
Teopema o mpousBeeHUN
OTPE3KOB XOpJ, TEOPEMA O BuGmorexa LIOK

22 TPOM3BE/CHHN OTPE3KOB https://m.edsoo.ru/8al442da
CEKYIIUX, TeOpeMa O KBaJpare
KacaTeJbHOU
[Ipumenenue Teopem B Butmiorexa [[OK

23 PCIICHIH TCOMCTPHACCKIX https://m.edsoo.ru/8a143f06
3a/1a4y
[Ipumenenue Teopem B Bubsmorexa [IOK

24 PCIICHHI TEOMETPHACCIIX https://m.edsoo.ru/8a1443fc
3a/1a4y
[Ipumenenue Teopem B Bubnmorexa [TOK

25 PCIICHII TCOMETPHACCKIX https://m.edsoo.ru/8a144578
3a/1a4 tp
KonrtponsHas pabora o Teme

26 "IIpeobpazoBanue mo00wMs. bubnmorexa [JOK
Metpuueckre COOTHOLIEHHUS B https://m.edsoo.ru/8a1447a8
OKpYX)HOCTH"

27 OrnpeziesieHre BEKTOPOB. bubnunoreka [JOK

duznueckuii u

https://m.edsoo.ru/8a144960
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F€OMETPUUYECKUN CMBICIT
BEKTOPOB

CroskeHne U BEIYATaHUE

28 BEKTOPOB, YMHOKCHHUE Eubmiorexa TOK
POB, ¥ https://m.edsoo.ru/8al44a8c
BEKTOpa Ha YUCJIIO
CrnoxeHne U BhIYMTaHHE
29 BEKTOPOB, YMHOKEHHUE Eubmiorexa TOK
POB, ¥ https://m.edsoo.ru/8a144d52
BEKTOpa Ha YUCJIO
CrnoXeHHe U BhIYMTaHHUE
30 BEKTOPOB, YMHO)KEHHE
BEKTOpa Ha YUCJIIO
31 Pa3znoxxeHue BeKTopa no ABym
HEKOJJIMHEAPHBIM BEKTOpaM
bu6mmoreka [JOK
32 Koopaunate! BexTopa https://m.edsoo.ru/8al144fbe
CxansapHoe NMpou3BeICHHE
33 BEKTOPOB, €r0 IPUMEHEHUE bubnuoreka [IOK
JUTSL HAXOKICHUS JJIMH U https://m.edsoo.ru/8a14539c¢
YIJIOB
CkansipHoe Npou3BeICHNUE
34 BEKTOPOB, €r0 IPUMEHEHNE bubnuoreka [IOK
JUIS1 HaXOKICHUS JJIUH U https://m.edsoo.ru/8al14550e
YIJIOB
35 Pemrenue 3agad ¢ ToOMOIIBIO bu6mmoreka [JOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemenune 3aga4 ¢ mOMOIIBIO bu6mmorexa [JOK
BEKTOPOB https://m.edsoo.ru/8a1458c4
37 [IpumMeneHnne BEKTOPOB ISt
penieHus 3a1a4 GU3NKU
38 KonTponbhas pabota no teme bubnmorexa [JOK
"Bekrops!" https://m.edsoo.ru/8a145b08
39 JlekapToBbI KOOPAUHATHI



https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
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TOYCK Ha IIJIOCKOCTH

40 YpaBHeHHE MpSIMOM Bubmiorexa [JOK
P P https://m.edsoo.ru/8a145c48
41 YpaBHeHUE NPAMOI
bu6mmoreka [JOK
42 YPABHEHHE OKPYXKHOCTH https://m.edsoo.ru/8al14635a
KoopamuaTe! Touek
43 Ie epﬁrqeﬂnﬂ OKPY)KHOCTHU U bubnnorexa LIOK
P o Py https://m.edsoo.ru/8a146620
psIMO
Merox koopauHaT NpH
44 pPELIEHUH T€OMETPUUECKUX
3a/1a4, TPAKTUYECKUX 3a]1a4
Meron koopauHaT NpH
45 pEUICHUH T€OMETPUUECKUX
3a/1a4, IPAKTUYECKUX 3a]1a4
Meron koopauHAT IpH
46 pPEUICHUHN T€OMETPUUECKUX
3a7a4, MPAKTUYECKUX 3a/1a4
KonTponbHas pabora o teme
47 "I[exg TOBEI KEO WHATHI Ha Bubmiorexa LOK
p " P https://m.edsoo.ru/8al46e0e
IJIOCKOCTH
ITpaBunbHbBIE
48 MII;OFO TOJIBLHUKH Bubmiorexa HOK
y ’ https://m.edsoo.ru/8al46fda
BBIUMCJICHHE UX DJIEMEHTOB
bu6mmorexa [JOK
49 Hucno m. Jlmuka OKpyxHOCTH https://m.edsoo.ru/8a1472¢c8
bu6mmoreka [IOK
>0 Huczo . JlmuHa okpysHoCTH https://m.edsoo.ru/8al4714c
51 JnvuHa 1yru OKpy>KHOCTH
52 Panmannas mepa yria Bubmiorexa LHOK
! pay https://m.edsoo.ru/8al4714c
53 [Tmomaaer Kpyra, CEKTOpa, bubnuoreka [IOK



https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
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https://m.edsoo.ru/8a147426

CerMeHTa

54 [Imomane kpyra, cexropa, bub6nuoreka IIOK
CEerMeHTa https://m.edsoo.ru/8a147750

55 [Inomane kpyra, cekropa, bubnmorexa [JOK
CErMEHTa https://m.edsoo.ru/8a147750

56 [TonsiTue 0 IBMKEHUH bubnuotexa [JOK
IIJIOCKOCTH https://m.edsoo.ru/8al47c82

57 [TapamtenpHBbIi EpeHocC, bubnmnorexa [JOK
IIOBOPOT https://m.edsoo.ru/8al147f16

53 [TapamiensHbIN IEPEHOC, bubnuorexa [JOK
ITIOBOPOT https://m.edsoo.ru/8a147f16

59 [TapamnenbHbIM IEPEHOC,

MOBOPOT

60 [TapannensHbli IIEpEHOC,
MOBOPOT

61 [Ipumenenue nBUKEHUM TPU bubnumorexa [IOK
pEIICHUH 3aJ1a4 https://m.edsoo.ru/8a1480e2
KoHnTtponbHas paboTa mo
temaM "[IpaBuibHbIe

62 MHOTOYTOJIbHUKH.

OKpyXHOCTb. [IBH>KEHUS
IJIOCKOCTH"
[ToBTOpenue, o6obmEeHNE,

63 CHUCTeMaTU3alus 3HaHHM. bubnuotexa [JOK
H3mepenne reoMeTpuiaecKux https://m.edsoo.ru/8a148524
BenM4MH. TpeyronbHuKu
[ToBTOpeHnue, 06001IeHNE,

64 CHCTEMaTH3alMs 3HAHUH. bubnuoreka [{OK
[TapamnensHble U https://m.edsoo.ru/8a148650
NEPIEHANKYISIPHBIE TIPSIMBIC

65 [ToBTOpenue, 06001ICHNE,

cucTeMaTH3alus 3HaHUM.
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OKpy’>KHOCTb U KpYT.

FCOMeTpI/ILIeCKI/IC TIOCTPOCHUH.

YTIbl B OKPYKHOCTH

[ToBTOpenue, 06001ICHNE,
cUCTEMAaTU3aIUs 3HAHWMN.

66 BrmcaHnHbie U OITHCaHHBIE 1
OKPYXHOCTH
MHOTOYTOJTbHUKOB
67 Hrtorosast KOHTpoOJIbHAS 1 bu6nuoreka [JOK
pabora https://m.edsoo.ru/8a148920
63 [ToBTOpeHme, 0600IICHNE, 1
cHCTeMaTH3allus 3HaHu!
OBIIEE KOJIMYECTBO YACOB 63

I10 ITPOTPAMME



https://m.edsoo.ru/8a148920

IHEPEYEHDb 2JIEMEHTOB COAEPKXAHUSA, ITPOBEPAEMBIX HA OI'D ITO
MATEMATHKE

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

Yucia 1 BEIYUCIIEHUS

1.1

HaTypaHBHBIC U O CIbIC YHCIIa. HpI/ISHaKI/I JCIUMOCTH LCJIBIX YHUCECII

1.2 OOBIKHOBEHHBIE U IECATUYHBIC APOOU, TPOLEHTHI, 0ECKOHEUHbIE IEPUOIUYECKUE APOOH
1.3 Panmonaneheie yncna. Apudmernyeckue onepanuy ¢ palMoHAIbHBIMU YHCIaAMU
1.4 JlelicTBUTENbHBIE YnCia. ApUPMETHIECKHE OTIEPALIUH C JeHCTBUTEILHBIMU YNCIaAMHU
1.5 [TpuOnmkEHHBIE BBIYUCIICHUS, TIPABUJIa OKPYTIICHHUS, IPUKUIKA U OLEHKA pe3yJIbTaTa BHIYUCICHUN
2 Anrebpanyeckue BbIpaXeHUS
2.1 bykBeHHbIE BBIpaXXEHUSI (BBIPAXKEHUS C IEPEMEHHBIMU )
2.2 Crenenb ¢ 1enbIM nokazareneM. CTeneHb ¢ paluoHalbHbIM MOKa3aTeraeM. CBONCTBA CTENIEHU
23 MHoTro4IeHBI
24 Anrebpanueckas 1poob
55 ApudmMernueckuii KOpeHb HaTypajdbHOW cTermeHn. JIeWCTBUS C  apu(METHUYECKUMHU KOPHSIMH
. HaTypaJIbHOM CTENEHU
3 VYpaBHEHUS 1 HEPABEHCTBA
3.1 Lenbie u 1poOHO-paIioHaNIbHBIE YpaBHEHUsI. CHCTEMBI M COBOKYITHOCTH YPaBHEHUIA
3.2 Llenbie u 1poOHO-paIiOHaIbHBIE HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 Penrenue TeKCTOBEBIX 3ama4
4 YucnoBble NOCIEA0BATENBHOCTH
4.1 [TocnenoBaTeabHOCTH, CIIOCOOBI 33AaHUS TOCJIE0BATEILHOCTEH
4.2 Apudmernueckast 1 TeoMeTpuIecKas nporpeccuu. @opmMyina CI0KHBIX MPOIIEHTOB
5 OyHKINU
@Oynkius, cnocoObl 3amanus QyHkuuu. 'paduk dyHkumu. OO61acTh ONpeNeNeHUus U MHOXKECTBO
51 sHaueHuil ¢yHkiuu. Hymu dyakinuu. [IpoMexyTku 3HAKONMOCTOSHCTBA. [IpoMEXyTKH MOHOTOHHOCTH
o ¢byHkuu. MakcumMyMbl 1 MUHUMYMBI (pyHKUIMU. Hanbonbiiee 1 HauMeHblee 3HaueHne (QyHKUIMU Ha
MIPOMEXKYTKE
6 Koopaunatsl Ha IpsIMON M INIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlekapTOBBI KOOPJIMHATHI HA TJIOCKOCTH
7 I'eomerpus




7.1 I'eomeTpuueckue GUrypsl 1 UX CBOICTBA
7.2 TpeyronabHUK
7.3 MHOroyrojapsHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3MepeHne reoMeTpruiecKuX BEJIMYNH
7.6 BexTops! Ha IJIOCKOCTH
8 BeposiTHOCTB M cTaTUCTHKA
8.1 OnwucarenpHas CTATUCTUKA
8.2 BepositHOCTh
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'pads




