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IosicHUTEeNLHAA 3AIUCKA

PaGouas mporpamma o MmatemaTHke ajs 7 - 9 kjacca npeaHa3HaueHa st OCHOBHOTO
oOpa3oBaHus U pazpaboTaHa Ha OCHOBE MPUMEPHON MPOrpaMMBbI 110 MATEMAaTHKE OCHOBHOT'O OOIIIETO
o0Opa3oBaHHUsI.

B paboueii mporpamMme yuTeHbl UeH U mnosioxxenus KoHuenum 1yXxoBHO-HPaBCTBEHHOTO
pa3BUTHUS U BOCIIMTAHUS JTMYHOCTH TpaxkIannHa Poccun, mporpaMMbl pa3BUTHS U POPMUPOBAHUS
YHUBEPCATbHBIX YYEOHBIX IEUCTBHI, KOTOPBIE 00eCTIeYnBaOT (POPMUPOBAHUE POCCUUCKOM
Ipa)XTaHCKOW UJCHTUYHOCTH, OBIIAJICHUE KITFOUEBBIMH KOMITETEHITUSIMU, COCTABJISIOIIUMU OCHOBY
JUTSL CaMOPa3BUTHSI 00YYArOIINXCSl, KOMMYHHUKATHBHBIX Ka4eCTB JINYHOCTH.

HopMaTHBHBIMH I0KYMEHTAMU /LISl COCTABJIEHUsI Pa®oyeii MPOrpaMMbl SBIISIOTCS:

denepanpublii 3ak0H «O0 00pasosBanuu B Poccutickoit @eneparumy ot 29.12.2012 No273-D3

denepanbHbIi TOCYIAPCTBEHHBIH 00pa30BaTENIbHBINA CTAHAAPT OCHOBHOTO 00IIero 00pa3oBaHusl,
YTBEPJICHHOTO mprka3oM MuHobpHayku Poccun ot 17 nexadpst 2010r. No1897

OcHoBHO¥ 00pa30BaTeILHON TPOrPAMMBI OCHOBHOTO 001I1ero 00pa3oBaHus

Adaredpa. COopHUK pabouux nporpamm. 7—9 kiaccel: yueb..mocobue Juist o0uieoopa3onar..
opranm3amuii / [co cT. T. A. Bypmuctposa]. — M.: IIpocsemienue, 2020.

Auredpa. 7 kiaacc: y4ed. ajsi o6ueodopazonar. opranusanuii /1O, H. Makapsrues, H. T
Mungrok, K. . Hemkos, C. b. CyBoposa; nox pex. C. A. TensikoBckoro. — M.: IIpocBemienue,
2020.

Auredpa. 8 kiacc: yued. ajst 061eodopazosar. opranusanuii /FO. H. Makapsrues, H. T
Mungrok, K. . Hemkos, C. b. CyBoposa; nox pex. C. A. TensikoBckoro. — M.: IIpocBemienue,
2020.

Auredpa. 9 kiaacc: yued. ajst 061ueodopazosar. opranusanuii /1O, H. Makapsrues, H. T
Munnrok, K. 1. Hemkos, C. b. CyBoposa; nox pea. C. A. Tenskosckoro. — M.: IIpocemenue,
2020.

I'eomerpusi. CoopHuK pabouux nporpamMm. 7—9 knaccsl: yuel. nocobue ais oomeo0pa3oBart.
opranu3zanuii / [co ct. T. A. Bypmucrtposa]. — M.: IIpocenienue, 2020.

I'eometpusi. 7—9 kiaaccobl: yued. 1s od1ieodpasopar. opranuszanuii /JI. C. AranacsH,

B. ®@. Byty3os, C. b. Kagomues u np. — M.: IIpocsemenue, 2020.

PaGouast mporpaMmma oOTHOCTEIO COOTBETCTBYET DeiepaabHOMY TOCYJapCTBEHHOMY

obOpazoBarensHOMy cTanaapty OOO u cocTaBieHa Ha OCHOBE IPUMEPHOU MPOTPAMMBI OCHOBHOTO

ob1ero oopazoBanus, (eaeparbHOrO NepedHs yYeOHUKOB, PEKOMEHI0BAaHHBIX WM JOMYIICHHBIX K

HCIOJIb30BAaHUIO B 00pa30BaTEILHOM MPOIlecce B 00pa30BaTENIbHBIX YUPEKICHUSAX.

O011as XapaKTEePUCTUKA POrPaMMBbI

PaGouas mporpamma coctaBieHa Ha ocHOBe DeiepalibHOTO roCyJapCTBEHHOTO
00pa30BaTeNBLHOTO CTaHJAPTa OCHOBHOTO 001IIero 00pa3oBaHus, MPUMEPHOIN MPOTrpaMMbl OCHOBHOTO
oOmero oOpa3oBaHus O MaTeMaTHKe, (henepasbHOro MepeyHs y4YeOHUKOB, PEKOMEH/IOBAHHBIX HIIH
JIOTTYIICHHBIX K UCIMOJIb30BAHUIO B 00pa30BaTEIILHOM TIPOIECCEe B 00pa30BATENBHBIX YUPEKICHUSX,
6a3ucHOro yueGHoro rjaHa, aBTOPCKOr0 TEMaTHUECKOI 0 IUIAaHWPOBAHUS y4eOHOro MaTepuana u
TpeboBaHU K pe3yapTaTaM 001Iero oopa3zoBaHusl, MpeacTaBieHHbIX B DenepansHoM
00pa30BaTeNbHOM roCyAapCTBEHHOM CTaHAapTe 00IIero 00pa3oBaHus, C y4€TOM MPEeEeMCTBEHHOCTH
C IPUMEPHBIMU NPOrpaMMaMH Il HA4aJIbHOTO 0011ero 00pa3oBaHusL.

JlanHas pabouast mporpaMmma COCTOUT U3 JIBYX pa3/ielioB: aaredpa 7 - 9 Ki1accoB OpUEeHTHPOBaHA
Ha ucnoibs3oBanue yueonuka 0. H. Makaperues, H. I'. Munniok, K. . Hemikos, C. b. CyBopoBa;
mox pen. C. A. Tensaxosckoro. (M.: IIpocBemenne) u reomerpus 7 - 9 KJ1acCOB OpUEHTUPOBAHA Ha
ucnonbs3oBanue yueOnnka JI. C. Aranacsn, B. @. Byrty3os, C. b. Kagomies u np. (M.:
[Ipocremenue).

Ilean o0yyenus

— OnageHue cucTeMor YHUBEpCcaIbHBIX Y4ueOHbIX JlecTBUI, HEOOXOIUMBIX JIJIsi TPUMEHEHHUS B

MPAKTUYECKON AESITETbHOCTH, U3yUYEHHUsI CMEXHBIX TUCIUIUINH, MPOJI0JKEHUS 00pa30oBaHMUs;
— HHTEIUIEKTyaJbHOE pa3BUTHE, (OpMHUpPOBAHUE KAUe€CTB JMUYHOCTH, HEOOXOIUMBIX UEJIOBEKY IS



https://%D0%BC%D0%B8%D0%BD%D0%BE%D0%B1%D1%80%D0%BD%D0%B0%D1%83%D0%BA%D0%B8.%D1%80%D1%84/%D0%B4%D0%BE%D0%BA%D1%83%D0%BC%D0%B5%D0%BD%D1%82%D1%8B/2974
https://%D0%BC%D0%B8%D0%BD%D0%BE%D0%B1%D1%80%D0%BD%D0%B0%D1%83%D0%BA%D0%B8.%D1%80%D1%84/%D0%B4%D0%BE%D0%BA%D1%83%D0%BC%D0%B5%D0%BD%D1%82%D1%8B/938
https://%D0%BC%D0%B8%D0%BD%D0%BE%D0%B1%D1%80%D0%BD%D0%B0%D1%83%D0%BA%D0%B8.%D1%80%D1%84/%D0%B4%D0%BE%D0%BA%D1%83%D0%BC%D0%B5%D0%BD%D1%82%D1%8B/938
http://averynovka.ru/files/%D0%9F%D0%A01/OOP_OOO2019.pdf
http://averynovka.ru/files/%D0%9F%D0%A01/OOP_OOO2019.pdf

MTOJTHOLIEHHOM KU3HU B COBPEMEHHOM O0I111€CTBE, CBOMCTBEHHBIX MAaTEMaTUYECKON
JEATEIbHOCTH: ICHOCTH U TOYHOCTH MBICIH, KpUTUYHOCTU MBIIUICHUS, UHTYULIUH, JIOTHYECKOTO
MBIIJIEHUS, JIEMEHTOB aJITOPUTMUYECKON KYJIbTYPbI, TPOCTPAHCTBEHHBIX MPEICTABICHUN,
CIOCOOHOCTH K MPEOI0TICHUIO TPYTHOCTEH;

(dbopMupOBaHKE TIPEICTABICHHI 00 UESIX U METOJaX MaTEMATHKH KaK YHUBEPCATBLHOTO SI3bIKA
HayKHU U TEXHUKH, CPEACTBA MOJICTUPOBAHHUS SIBICHUH U TIPOIIECCOB;

BOCIIUTAHUE KYJIbTYPhl JMYHOCTH, OTHOILICHHUSI K MAaTEMATHKE KaK K YaCTH 00IIeYeI0BEYECKOM
KyJbTYpbl, pOPMUPOBAHNE TOHUMAHUS 3HAYMMOCTH MAaTEMATHKH JIJISl HAYYHO-TEXHUIECKOTO
nporpecca.

3agaun o0yueHus

[TpuoOpeTenne MaTeMaTUueCKUX 3HAHUN U YMECHHIA;

OBJIaJICHHE 00OOIIEHHBIMU CITIOCOOAMU MBICITUTEIILHON, TBOPUECKOU IEATETbHOCTH;
OCBOCHHE KOMITeTeHIIUH (y4eOHO-TI03HABATEIbHON, KOMMYHHUKATUBHOU, PeICKCUBHOM,
JUYHOCTHOTO CaMOPa3BUTHA, HH(POPMALIMOHHO-TEXHOIOTUYECKOM, IIEHHOCTHO-CMBICIIOBOH).

MecTto npeaMera B heaepaaLHOM 0a3HCHOM V4E€OHOM ILJIAHE.

CornacHo ¢enepanbHoMy 0a3uCHOMY y4eOHOMY IUTIaHy JUIs 00pa30BaTENIbHBIX YUPEKICHUN
Poccuiickoit @enepanny Ha U3yuyeHNEe MATEMAaTHKX Ha CTYTIEHH OCHOBHOTO O0IIEro 00pa30BaHus
otBoauTcs B 7 - 9 knaccax He MeHee 510 yacos. JlaHHas mporpaMMa paccuuTaHa Ha 5 4acoB B
Hezemo B 7 u 8 kimaccax, 170 wacoB 3a yueOHBIN To 1 6 4acoB B Henenio B 9 kiacce, Bcero 204
qaca.

Ilnanupyemsie pe3yJibTAThI OCBOCHUSA Y4eOHOI0 NpeaMera

Jliig obecriedeHr st BO3MOXHOCTHU YCIIELTHOTO MPOJOJIKEHHSI 00pa30BaHus Ha 0a30BOM YPOBHSIX

BBIITYCKHHUK ITOJIYYUT BO3MOXHOCTb HAYUUTHCA B 7—9 xnaccax:

DJIEeMEHTBI TEOPHH MHOKECTB H MATEMAaTHYEeCKOH JIOTHKH
OnepupoBaTh NOHATUAMHU: MHOKECTBO, XapaKTEPUCTUKH MHOXKECTBA, JJIEMEHT MHOKECTBA,
IyCTO€ MHOXECTBO, KOHEUHOE U OECKOHEYHOE MHOXKECTBA, [TOJIMHOXKECTBO, IPUHAJICKHOCTb,
BKJIFOYEHHUE, PABEHCTBO MHOKECTB;
n300pakaThb MHOKECTBA U OTHOLIEHHE MHOXKECTB C IOMOIIbIO KpyroB Diiiepa;
OIpeNeNsITh NPUHAICKHOCTD 3JIEMEHTAa MHOXKECTBY, O0BETUHEHUIO U EPECEUCHUIO MHOXKECTB;
3aJ1aBaTh MHOYKECTBO IIEPEUNUCIEHUEM €T0 IEMEHTOB, CIOBECHOIO OIMCAHHUS;
HaXOJUTh NepecedeHre, 00beAMHEHNE, IOJJMHOKECTBO B IPOCTEUIIINX CUTYaLUAX;
OIIEPUPOBATH MTOHATUSAMMU: ONPEICIICHUE, AaKCUOMA, TEOpPEMa, I0Ka3aTEIbCTBO, BHICKa3bIBAHUE,
VMCTUHHOCTBD U JIOKHOCTh BBICKa3bIBAHMS, OTPULIAHNE BBICKA3bIBAHUH, ONIEPALIMH HAJl
BBICKa3bIBAHUSIMU: U, HJIU, HE, YCIIOBHBIC BHICKA3bIBAHUS (MMILIHKALIUN);
[IPUBOJUTH IPUMEPBI U KOHTPIPUMEPHI U1 TOATBEPIKICHUS CBOMX BbICKA3bIBAHUM;
CTPOUTH BBICKA3bIBaHMsI, OTPULIAHUS BBICKa3bIBaHUI.

B noBcenHeBHOM KM3HHM M IPH U3YYECHUH APYTUX NPEIMETOB:

UCIONIb30BaTh TpaduuecKoe MpeICTaBICHIEe MHOKECTB ISl OMUCAHUSI PEabHBIX MPOLIECCOB U
SIBJICHUI TIPU PELICHUH 33/1a4 U3 IPYTUX YUeOHBIX IPEIMETOB;
CTpOI/ITB OCIIOYKHN YMO?;aKJ'[IOLIeHHﬁ Ha OCHOBC HUCITIOJIB30BAHUA HpaBI/IJ'I JIOTUKH,
HCII0JIb30BaTh MHOXECTBA, onepauI/m C MHOXXECTBaMU, UX Fpa(l)I/II-IGCKOC HpeI[CTaBJ'IeHI/Ie 1A
OTHCAaHUS PEAbHBIX MPOIECCOB U SBICHUIA.
Yucaa
OnepupoBath MOHATHAME: HATYPAITLHOE YUCIIO, IIETI0€ YUCII0, OOBIKHOBEHHAS IPOOB,
JecsTHYHas ApoOb, CMENIaHHas Apo0b, pallMoOHATbHOE YHUCTIO0, apu(MEeTUIECKUN KBaIpaTHBII
KOPEHB;
OTICpUPOBATH MOHATUSIMH: MHOYKECTBO HATYyPAJbHBIX YHCEJI, MHOYKECTBO IEJIBIX YHCEIT,
MHO>KECTBO PallMOHANBHBIX YHCEN, UPPALMOHAIBHOE YUCIIO, KBAJPATHBIH KOPEHb, MHO)KECTBO
I[CﬁCTBI/ITCJ'[BHI:IX YHUCCII, FGOMeTpI/ILIGCKaSI I/IHTepHpeTaHI/Iﬂ HaTypanLme, ICIbIX,
palMOHAaTIbHBIX, IEHCTBUTEIBHBIX YHCEIT;



MMOHUMATh U OOBSCHSATH CMBICH MO3UIIMOHHON 3alMCH HATYPAILHOTO YHCIIA;

HCMOJIb30BAaTh CBOMCTBA YKCEN U MPABUJIA JEHCTBUI MTPU BBITIOJIHEHUH BBIYUCICHUM, B TOM
YHUCIIE C UCTIOb30BAHUEM ITPUEMOB PAIIMOHAIBHBIX BIUUCIICHUH;

WCIIO0JIb30BaTh MPU3HAKU JEIUMOCTH Ha 2, 5, 3, 9, 10 npu BbIIIOTHEHUH BBIUUCICHUN U
pElLICHUHU HECIOXKHBIX 3a/1a4;

BBITIOJIHSITH OKPYTJICHHE PAllUOHATBHBIX YUCENT B COOTBETCTBUH C MPABUIIAMU U C 33JIaHHON
TOYHOCTBIO;

OLICHUBATh 3HAYEHHE KBAJPATHOTO KOPHS U3 MOJOXKUTEIBHOIO LIEJIOT0 YUCIa;
pacro3HaBaTh pallMOHAJIbHbIE U UpPAllMOHAIbHBIC YUCIIA U CPABHUBATH UX;

MPEICTABIAThH PAIMOHATFHOE YUCIIO B BUJIE JECATHYHON TpooH;

YIOPSIOYMBATH YHCIIA, 3aAMIMCAHHBIC B BU/IE€ OOBIKHOBEHHOM U IECATHYHON APOOH;
Haxoautb HOJI u HOK uwncen u ncnonp30BaTh UX NpU pEIICHUH 3a/1a4.

B noBcenHeBHOM KM3HHM M IPH U3YYECHUH APYTUX NPEIMETOB:

OIICHUBATh PE3YJIbTATHI BHIYMCICHUN MPU PEUICHUH MPAKTUYECKUX 3a]1a4;
BBHITIOJTHATH CPABHEHHUE YHCET B PEATbHBIX CUTYAIIHSIX;
COCTABIISITh YHCIIOBBIC BBIPAKCHHSI IPU PEIICHUH MMPAKTUICCKUX 3314 U 33]1a4 U3 IPYTUX
y4eOHBIX IPEIMETOB;
MIPUMEHSATD MPaBUJIa TPUOIMKEHHBIX BRIYUCICHUHN TIPHU PEIICHUN PAKTUICCKUX 3a71a4 U 337249
U3 JPYTUX YYEOHBIX MTPEIMETOB;
BBITIOJIHATH CPAaBHEHHUE PE3yJIbTATOB BEIYMCICHHUM MPU PEIICHUH MPAKTHUYECKUX 33724, B TOM
YHUCJIE TIPU BBITTOJIHCHUH MPUOTMHKEHHBIX BEIYUCIICHUN;
COCTaBIISITh U OLIEHUBAThH YHUCIIOBBIC BBIPAKECHHUS IIPU PEIICHUH MTPAKTUUECKUX 33]a4 U 3a]a4 U3
JIPYTUX yU4eOHBIX MPEAMETOB;
3aMKUCHIBATh U OKPYTJIATH YHCIOBBIC 3HAUCHUS PEAIbHBIX BEJIMUMH C UCTIOJIb30BAHUEM Pa3HBIX
CHUCTEM M3MEPEHUSI.

ToxknecTBeHHbIE IPe0OPa30BaAHUA
OrnepupoBaTh NOHIATHAMU: CTENICHb ¢ HATYPAJIbHBIM MTOKA3aTeJIeM, CTETICHb C 1IEITbIM
OTpHUIATENILHBIM ITOKa3aTeNeM;
BBITIOJTHATH HECIIOKHBIE TPEOOPA30BAHMSI JIJIsI BBIYUCIICHUSI 3HAYCHUI YHCIIOBBIX BBIPAXKCHHH,
COJIEpIKaIIUX CTETICHH C HATyPaJIbHBIM MTOKa3aTeJIeM, CTETICHH C IEIBIM OTPHUIATEIbHBIM
MOKa3aTeJIEM;
BBITIOJTHATH MPe0o0pa30BaHUs IEIbIX BRIPAKECHHI: pACKPBIBATh CKOOKH, IPUBOJAUTH MTOT00HBIE
cJaraembie; BBITIOHTH ACUCTBUS C OJTHOWICHAMH (CII0KEHHE, BHIYUTAHUE, YMHOXKEHHE),
NEeNCTBUA
C MHOTOYJICHaMH (CJIOKEHHE, BEIUUTAHUE, YMHOKEHUE); * UCTIOIB30BaTh (DOPMYJIBI
COKpaniéHHOTr0 YMHOXKEHUS (KBaApaT CyMMBI, KBaJpaT pa3HOCTH, PA3HOCTh KBAAPATOB) JJIS
YIIPOILEHUs BBIYUCIICHUN 3HAYCHUIN BBIPAKECHUI;
BBITIOJIHSTH PA3JIOKEHNE MHOTOWICHOB HA MHOXKUTEIN OJTHUM U3 CIIOCOOOB: BEIHECECHHUE 32
CKOOKY, TPyNIIUPOBKA, UCIIOJIb30BaHUE (HOPMYJT COKPAIIEHHOTO YMHOXKEHUS;
BBIICTISITH KBAJPAT CYMMBI M KBAJpaT Pa3sHOCTU OJHOUJICHOB;
packiaabIBaTh HA MHOXKUTEIH KBAJPAaTHBIA TPEXUICH;
BBITIOJTHATH MPeo0pa3oBaHus BBIPAXKCHUM, COJEPKAIINX CTETICHH C IEJIBIM OTPHIIATEIHbHBIM
MOKa3aTesIeM, MEePEXO0IUTh OT 3aMMCH B BUJI€ CTETICHH C LIETBIM OTPUIATEIHLHBIM ITOKa3aTeIeM
K 3aITMCH B BHJIC IPOOH;
BBITIOJIHSTH HECJIOKHBIC MPE0Opa3oBaHus APOOHO-TUHEHHBIX BHIPAKCHUH U BRIPAKEHUMN C
KBaJIpAaTHBIMU KOPHSIMH, a TAK)KE COKpalleHue aApodei, mpuBeaeHNe anreOpandeckux Ipooei K
001IeMy 3HaMEHATEII0, CII0KCHUE, YMHOKEHUE, JIeJICHHE anreOpandyeckux Ipo0eid, BO3BEACHUE
anredpanveckoi ApoOH B HATYPATBHYIO U IENTYI0 OTPUIATEILHYIO CTETICHH;
BBITIOJIHSTH MPE0OPa30BaHUs BRIPAKCHUH, COAEPIKAIINX KBAIPATHBIC KOPHU;
BBIJICJISITH KBAJIpaT CYMMBI WJTH KBaJIpaT Pa3HOCTH JIBYUYJI€HA B BHIPAKEHUSIX, CONCPKAIIIX
KBaJpaTHBIEC KOPHH;



BBITOJIHATH MPE00pa30BaHMs BEIPAXKECHUH, COIEPKAIIUX MOJTYJIb.

B noBceHeBHOM KM3HHM M IPH U3YYECHHH APYTUX NPEIMETOB:

MOHUMATh CMBICH 3alMCH YUCIIAa B CTAHAAPTHOM BHJIE;
OIepHpOBaTh Ha 6a30BOM YPOBHE MOHATHEM «CTaHJApPTHAs 3alMCh YHUCIIAy;
BBINOJIHATH NPE0Opa30BaHMs U AEHCTBHS C YUCIIAMU, 3alIMCAaHHBIMU B CTAaHIAPTHOM BUJIE;
BBINOJIHATH MPE0Opa30BaHMs aNreOpanyecKuX BhIPaXKEHUH MPH PeILICHUH 3a]a4 APYTHX
y4eOHBIX IPEIMETOB.

YpaBHeHus U HepaBeHCTBa
OnepupoBaTh NOHATUSAMU: PaBEHCTBO, UUCIIOBOE PABEHCTBO, YPABHEHUE, YHCIIOBOE
HEPAaBEHCTBO, HEPABEHCTBO, KOPEHb YPaBHEHUS, pEIICHNE YPAaBHEHUS, pELICHHE HEPaBEHCTBA,
PaBHOCWIIbHBIE YpaBHEHUs1, 00JIaCTh ONpeeTIeHNs] ypaBHEHUs (HEPaBEeHCTBA, CUCTEMBbI
YpaBHEHUI WJIM HEPABEHCTB);
IPOBEPATH CIPABEITMBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;
pelaTh JMHEHHbIe HepaBEHCTBA U HECIIOKHbIE HEPABEHCTBA, CBOJIAIINECS K JIMHEHHBIM;
pelaTh JUHEWHbIe YPaBHEHUS U YPaBHEHUs, CBOJSAIIMECS K JIMHEHHBIM, C TOMOIIbIO
TOKIECTBEHHBIX MTPe0Opa30BaHUi;
IIPOBEPSTH, SIBJIAETCS JIM JAHHOE YHUCIIO PEIIEHUEM ypaBHEHUs (HEPaBEHCTBA);
pelaTh KBaJpaTHble ypaBHEHUs 10 (opMyJie KOPHEN KBaJAPaTHOTO YPABHEHUS;
pelaTh KBaJpaTHbIE YPaBHEHUS M yPaBHEHUs, CBOAIIMECS K KBaJPAaTHBIM, C IOMOIIbIO
TOKJECTBEHHBIX [TPe0Opa30BaHui;
pelaTh CUCTEMBI HECIIOKHBIX JTMHEMHBIX YPAaBHEHUN, HEPABEHCTB;
n300paxkaTh PEIICHNs HEPABEHCTB U X CUCTEM Ha YMCIIOBOM MPsAMOii;
pemarth ApOOHO-TMHENHbIE YPAaBHEHUS;
pelarth npocTeiiine uppanuoHaibHble ypaBHeHus Buaa f(x) =a, f (x) =g (x) ;
pelaTh ypaBHEHMs BUja X" = a;
pelaTh ypaBHEHHsI CIOCOOOM pa3I0KeHUsI HA MHOXHUTEIH U CIIOCOOOM 3aMEHbI IEPEMEHHO;
UCIIOJIb30BaTh METOl UHTEPBAJIOB JUIsl PELLICHUS LIEJIbIX U IPOOHO-pallMOHAIIbHBIX HEPABEHCTB;
pelaTh JUHEHHbIE YpaBHEHUS M HEPABEHCTBA C TapaMeTpamy;
pelaTh HeCJI0XKHbIe KBaJJpaTHbIE YPABHEHUS C TapaMeTpoM;
pelaTh HEeCJI0XKHbIe CUCTEMBI JIMHEHHBIX YpaBHEHHH ¢ MapaMeTpaMu;
pelaTh HECIOKHBIE YPAaBHEHUS B LIEJIBIX YHCIIAX.

B noBcegHeBHOI :KM3HM M NIPU U3YYEHHUH JPYTUX NPEAMETOB:

COCTaBJIATh U PELIaTh JUHEHHbIE YPABHEHHSI U KBaJpaTHbIC YPABHEHUS, YPABHEHUS, K HUM
CBOJSIITUECS, CUCTEMBI IMHEWHBIX YPaBHEHUI, HEPABEHCTB MIPU PEIICHUH 3a4a4 U3 IPYTUx
y4eOHBIX TPEIMETOB;
BBITIOJIHATH OLEHKY MPaBIONOA00us pe3yabTaTOB, OJYyYaeMbIX MPU PEIICHUH JINHEHHBIX U
KBaJPAaTHBIX YPABHEHUM U CUCTEM JIMHEHWHBIX YPaBHEHUU U HEPABEHCTB MPHU PEIICHUH 3a7a4
JIPYTUX YU4EOHBIX TIPEIMETOB;
BbIOMpATh COOTBETCTBYIOILIUE YPaBHEHMsI, HEPABEHCTBA UM UX CUCTEMBI JJIsi COCTABICHUS
MAaTeMaTUYECKON MOJENH 3aJaHHON pEeaJIbHOW CUTyallMy WY MPUKIAJHON 3a/1a4uu;
YMETh UHTEPIPETHPOBATH MOJTYUYEHHBIN MPU PEIICHUN YPABHEHMSI, HEPABEHCTBA WJIM CUCTEMBbI
pe3yJIbTaT B KOHTEKCTE 3aJJaHHON peallbHOM CUTYAlluU WJIW IPUKIAIHON 3a1a4u.

DOyHKIUN
OnepupoBaTh MOHATUAMU: QYHKIIMOHATHHAS 3aBUCUMOCTD, QYHKITUS, TpaduK QyHKITUH,
crocoObI 3aaHusl QYHKIIMH, apTYMEHT U 3Ha4eHHE (PYyHKIIUU, 00JIaCTh OTpeIeTICHUS 1
MHO’KECTBO 3HAUCHUU (HYyHKIIUU, HYJIH (PYHKIINUU, TIPOMEKYTKH 3HAKOMIOCTOSHCTBA,
MOHOTOHHOCTH (DYHKIIMH, YETHOCTH/HEYETHOCTD (PYHKITUH;
HAXOJWUTh 3HaUeHUEe YHKINH 10 33JaHHOMY 3HAUEHHUIO apTyMEHTa;
HAXOJUTh 3HAUCHHE apTyMEHTa 10 33JaHHOMY 3HAYCHHIO ()YHKIIMH B HECJIOKHBIX CHUTYAIUsX;
ONPEIETSATH MOJIOKEHUE TOUKH MO €€ KOOPJAUHATAM, KOOPAUHATHI TOUKH 10 €€ MOJIOXKEHUIO Ha
KOOPAWHATHOW IIOCKOCTH;



1o rpauKy HaXOAUTh 00JIACTh OMpPEIEICHUS, MHOXKECTBO 3HAUCHUH, HYJIU (DYHKLIUH,
IIPOMEKYTKH 3HAaKOIIOCTOSIHCTBA, IPOMEXKYTKH BO3pacTaHus U yObIBaHUS, HAUOObIIEE U
HaMMEHbIIIee 3HAYCHUS

byHKINH,

CTPOUTH rpauK TMHEUHON QYHKINH;

MIPOBEPSATH, SBIISICTCS JIM JAaHHBIA rpaduK rpaduKoM 3aJaHHON QyHKIMH (JIMHEHHOH,
KBaJPaTUYHOM, 0OpaTHON MPONOPLUOHATBHOCTH);

OTpeeNsATh NPUOIMKEHHBIE 3HAUEHUS KOOPJMHAT TOUKH MepecedeHus TpagukoB QyHKIIMA;
CTPOUTH TpapUKH TUHEHHOM, KBapaTHUHON (QYHKIIMNA, OOpATHOMN MPOMOPIHUOHAIBHOCTH,
byHKIMH BUay = | X |;

Ha IIpUMepe KBaIpaTHIHON (DYHKIIMH, HCTIOIB30BaTh Mpeodpa3oBanus rpaduka GyHkmum y = f
(x) g moctpoenus rpapuka pynkuuu y = af (kx +b) +c;

COCTaBJIATh YpaBHEHUE TPSMOM IO 3aJJaHHBIM yCIIOBHSM: TIPOXOISAICH Yepe3 IBE TOUKH C
3aJJaHHBIMM KOOPJAMHATAMHU, POXOJAILEH uepe3 JaHHYI0 TOUKY U MapajuleIbHON TaHHOH
IIPSIMOM;

UCCIeIoBaTh (PYHKIHIO 10 €€ TpaduKy;

HAXOJUTh MHOKECTBO 3HAYCHUH, HYIIH, TPOMEKYTKH 3HAKOITOCTOSIHCTBA, MOHOTOHHOCTH
KBaJPaTUYHON (QYHKIIMHU;

OIIepHpOBATH Ha 6A30BOM YPOBHE MOHATUSMU: TOCIIEOBATEIBHOCTD, apUPMeTHIECKAs
IpoTpeccusi, FeOMETpUIECKast TPOTPECCHS;

pemaTh MPOCThIE 3a/1a4M Ha MPOrPECCHH, B KOTOPBIX OTBET MOXKET OBbITh NOIYUYEH
HEMOCPECTBEHHBIM NOJICUETOM 0€3 MpUMeHEeHHs (HopMyJT;

peraTh 3a/1a4d Ha apu(METHUECKYI0 ¥ TeOMETPHUUECKYIO IPOTPECCHIO.

B noBceHeBHOM KM3HHM M IPH U3YYECHUH APYTUX NPEIMETOB:

UCIOJIb30BaTh IPa(hUKH peabHbIX MPOLECCOB U 3aBUCUMOCTEH [UIs ONPENIEeNeHUs NX CBOMCTB
(HanOoplIMe 1 HAaMMEHBIINE 3HAUYEHUs, TPOMEKYTKH BO3pacTaHus U yObIBaHUs, 00JIacTH
HOJIOKHUTEIbHBIX U OTPULIATEIbHBIX 3HAUEHUH U T. I1.);
UCTIOJIb30BaTh CBOMCTBA JUHEHHON (QYHKIMHU U €€ TpadUK MPH pelieHUH 3aJa4d U3 APYrHx
y4eOHBIX IPEMETOB;
WLTIOCTPUPOBATH C OMOIIBIO IpadyKa PeanbHyI0 3aBUCUMOCTh WM IPOLECC O UX
XapaKTepUCTHKaM;
UCIIOJIb30BaTh CBOMCTBA U TpadUK KBaJApaTUYHON (QYHKLUH NP PEILICHUH 3a]a4 U3 APYTHX
y4eOHBIX IPEIMETOB.

TexcToBbIe 32124
Pemrate HeCI0XKHbBIE CIOKETHBIE 33]Ja4X PAa3HBIX THIIOB Ha BCE apupMETUIECKHE JeHCTBUS;
pemaTh MPOCTHIE U CIIOXKHBIE 33]a4i PAa3HBIX TUIIOB, A TAKXKE 33/1a4H MMOBBIIIEHHOW TPYIHOCTH;
CTPOUTH MOJIEIIb YCIIOBUS 331a4H (B BU/IE TaOJIHIIbI, CXEMBI, PUCYHKa), B KOTOPOU JaHBI
3HAYEHUs JIBYX U3 TPEX B3aMMOCBSI3aHHBIX BEIMUYMH, C LIEJIbIO TOMCKA PEILICHHS 3a/1a4H;
UCTIOJIb30BaTh pa3HbIe
KpaTKHe 3alMCH KaK MOJEIH TEKCTOB CIIOKHBIX 33134 JUTS TIOCTPOSHHSI TOMCKOBOM CXEMBI U
peLeHus 3a1a4;
pas3nuyaTh MOJEINb TEKCTa U MOJIETb PEeILIeHUs 3a/1aul, KOHCTPYHPOBATh K OJTHOW MOJIENN
peLIeHHs HECJIOKHOW 3a[au pa3HbIe MOJICNIN TEKCTa 33/1a4H;
OCYIIECTBIIATH CIIOCOO MOKCKA PEIIeHHS 331a49H, B KOTOPOM PACCYXICHHE CTPOUTCS OT yCIOBUS
K TpeOOBaHUIO WU OT TpeOOBaHUS K YCIOBHIO; 3HATh U MPUMEHATH 00a criocoba rnoucka
pemeHus 3a1a4 (0T TpeOOBaHMS K YCIOBHIO U OT YCJIOBHUS K TPEOOBAHHIO);
pelaTh HEeCJI0XKHBIE JIOTHYECKHE 3aJaul METOJIOM pacCyKICHUH, MOAEIUPOBATh PACCYKACHUS
IPY TIOUCKE PEIICHNUs 331a4 ¢ TOMOILBIO I'pad-CXeMbl;
peraTh JOrHYECKUe 3a/1a4M Pa3HBIMH CII0OCO0aMH, B TOM YHCJIE ¢ ABYMS OJOKaMu U € TpeMs
OJI0KaM1 JaHHBIX C TOMOIIBIO TaOJIHII;
COCTaBJIATH IUIAH PEIICHUs 3a/1a4M; BBIIEISTh ATAIlbl PELICHUS 3aJa4l M COJlepKaHUe KaX10To
JTara;



yMEeTb BBIOMpPATh ONTHMAJIbHBII METO/] pEIIeHUs 3a/1a4H U 0CO3HAaBaTh BEIOOp METO/a,
paccMaTpHuBaTh Pa3INYHBIC METOMbI, HAXOJUTh Pa3HbIC PEIICHNUS 3a/1a4H, €CJIM BO3MOXKHO;
aHAIM3UPOBATh 3aTPYTHEHUS MTPH PEIICHUH 33/1a4;

BBITIOJIHATH Pa3InYHbIEe IPe0Opa3oBaHus MPEAI0KEHHOH 3a/1aui, KOHCTPYHPOBAaTh HOBBIE
3aJ]auu U3 JaHHOM, B TOM 4HcJie 0OpaTHBIE;

MHTEPIPETHPOBATH BEIYUCIUTEIBHBIC PE3yNIbTATHI B 3a/1a4€, HCCIIEI0BATh OJTYYCHHOE PEIICHHE
3a71a4H;

aHAJIM3UPOBATh BCEBO3MOXKHBIC CUTYallMU B3aUMHOT'O PACIIOI0KEHUS IBYX O0BEKTOB U
M3MEHEHHE X XapaKTePUCTUK MTPU COBMECTHOM JIBHKEHHUHU (CKOPOCTh, BPEMSI, PACCTOSHUE) TIPU
pELICHUH 3a/1a4 Ha JIBW)KEHHE ABYX 00OBEKTOB KaK B OJIHOM HAllpaBJICHUH, TaK U B
MIPOTHBOIIOJIOKHBIX HAIIPABJICHUSX;

3HATh Pa3IMYNe CKOPOCTEH OOBEKTA B CTOSTYCH BOJIE, MPOTUB TEUCHUS U 110 TEUECHHIO PEKH;
HCCIIEI0BAaTh BCEBO3MOKHBIE CUTYAIIMU MIPH PELICHUH 3a7a4 Ha JIB)KEHHE TI0 peKe,
paccMaTpuBaTh

pa3HbIE CUCTEMBI OTCUETA;

pemIaTh 3a/1a4u Ha HaXOXKJCHUE YacTH YKcia U YKcia Mo ero YacTH, pelaTh pasHO0Opa3HbIe
3aJ]auu «Ha YacTu»;

pemaTh 1 000CHOBBIBAThH CBOE peIlIeHHE 3aa4 (BBIACISATh MATEMATUIECKYIO OCHOBY) Ha
HaXO0X/ICHHE YaCTH YMCIIa ¥ YMCJIA TI0 €r0 YaCTH Ha OCHOBE KOHKPETHOT'O CMbICIIA Ipo0u;
HAaXOJUTh MPOLEHT OT YKCJIa, YUCIIO TIO €Tr0 MPOLEHTY, MPOLIEHTHOE OTHOIIEHHE JIBYX YUCET,
MPOIIEHTHOE CHIDKEHHE WIIM POIICHTHOE TOBBIIICHNE BETHYUHBI;

permaTh 3aJ1a491 Ha MPOIEHTHI, B TOM YHCIIE CIIOKHBIE TIPOIIEHTHI C 000CHOBAHUEM, UCTIONB3YS
pa3HbIe CIIOCOOBI;

pemaTh, 0CO3HaBaTh U OOBSICHATH HICHTUYHOCTH 3a/1a4 Pa3HbIX TUIOB (Ha paboTy, Ha MOKYTIKH,
Ha JIBUKCHNUE), CBSA3BIBAIOIINX TPU BEJIMYMHBI, BEIICISTH ATH BETMYMHBI H OTHOIICHHSI MEXKITY
HHMH,

NPUMEHSATh UX MIPH PELICHUHU 3a7a4, KOHCTPYHPOBAaTh COOCTBEHHBIE 33/1a4H YKa3aHHBIX THUIIOB;
BJIaJIETh OCHOBHBIMU METOJIaMH PEIICHU 3a/1a4 HAa CMECH, CIUIaBbI, KOHIICHTPALIUY;

permaTh 3a1a491 10 KOMOMHATOPUKE U TEOPUHU BEPOIATHOCTEH Ha OCHOBE MCIIOIH30BAHUS
M3yYCHHBIX METO/IOB ¥ 0OOCHOBBIBATH PELICHUE;

pelnIaTh HeCIOKHBIE 33Ja4H [0 MaTeMaTHYeCKOH CTaTHCTHUKE;

OBJIaJIEBaTh OCHOBHBIMH METO/IaMH PELICHUS CIOKETHBIX 33/1a4: apu(PMETUICCKHUH,
anreOpandeckuii, mepedop BapuaHTOB, TEOMETPUUYECKHM, TpaQUUECKUil, MPUMEHSITh UX B HOBBIX
110 CPaBHEHUIO C M3YYECHHBIMH CUTYalUsX.

B noBcegHeBHOI )KM3HM M IPU U3YYEeHHUH APYTUX NPEAMETOB:

BBIJIBUTAaTh TUIIOTE3BI O BOSMOKHBIX TPEICIbHBIX 3HAUEHUAX HCKOMBIX BEJIMYHH B 3a/1aue
(menaThb NPUKUIKY );
BBIJICJIATH TPU PEIICHUH 3a/1a4 XapaKTePUCTHKH pacCMaTPUBAaEMOi B 3a71aUe CUTYallUH,
OTJIIMYHBIE OT PEANBHBIX (T€, OT KOTOPBIX a0CTParupoBAIUCH), KOHCTPYHUPOBATH HOBBIE
CUTYyalluH C Y4ETOM 3THX XapaKTEePUCTUK, B YACTHOCTH, MTPH PEIICHUH 33/1a4 Ha KOHIIEHTPAIUU
YYUTHIBATh IIOTHOCTH BEIIECTBA;
pemnaTe ¥ KOHCTPYHPOBATh 331a4H HA OCHOBE PACCMOTPEHUS peallbHbIX CUTYAIHH, B KOTOPBIX
He TpeOyeTcsl TOUHBIH BBIUNCINTENLHBINA Pe3yIbTaT.

CTaTHCTHKA U TeOpPUS BEPOSTHOCTEH
HmeTs npeacTaBieHue 0 CTATUCTUIECKUX XapaKTePUCTUKAX, BEPOSTHOCTH CITy4aiiHOTO
cOOBITHSI, KOMOMHATOPHBIX 3a/1a4ax;
pemaTh MpoCcTeHIre KOMOMHATOPHBIE 33/Ja4l METO/IOM MPSIMOTO M OPTaHU30BAaHHOTO
nepedopa;
Npe/ICTaBIATh JaHHBIC B BUJIE TAOIUII, AUArPaMM, TpauKOB;
YUTaTh UH(OPMAIIHIO, TPEICTABICHHYIO B BHJIE TaOJIUIIbI, IUArpaMMBbI, rpaduka;
U3BJIeKaTh HH(POPMAIIHIO, IPECTABICHHYIO B Ta0IUIIaX, Ha AUarpaMmmax, rpadukax;
OTIpeNIeNsITh OCHOBHBIE CTATUCTUYECKUE XapAKTEPUCTUKN YHUCIOBBIX HAOOPOB;



OLIGHUBATh BEPOSATHOCTh COOBITHS B IPOCTEHIINX CIydasiX;

UMETb MPECTABICHUE O POJIA 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBIICHUSX;

OTIEPHPOBATH MOHATHIMH: CTOJIOYATHIE U KPYTOBBIC AUArPaMMBbl, TAOJIUIIBI JAHHBIX, CPETHEE
apudMeTHIecKoe, MeuaHa, HanOOoJIbIIIee M HAMMEHBIIIEE 3HAYEHHUST BRIOOPKH, pa3Max BHIOOPKH,
JMCTIEPCHS U CTaHAAPTHOE OTKJIOHEHHUE, ClyvaiiHas H3MEHUUBOCTb;

COCTaBJIATH TaOJIMILIBI, CTPOUTH IUATPAMMBbI M TpaMKU Ha OCHOBE JJAHHBIX;

OIIEPHPOBATH MOHATHIAMHU: (PAaKTOPHAIT YHCIIA, IEPECTAHOBKU U COYCTAHUS, TPEYTOJILHUK
ITackans;

IPUMEHSATH [TPABUIIO IPOU3BEACHUS NP PEIIEHUH KOMOMHATOPHBIX 3a/ay;

OIEpPUPOBATH MOHATHSMMU: CIIy4allHbIN OIBIT, CIy4YaiHbIH BEIOOP, UCIIBITAHHUE, SIEMEHTAPHOE
ciydaifHOe COOBITHE (MCXO0/T), KIIACCHYECKOE OIpeIesIeHIe BEPOSATHOCTH CIyYaiiHOTO COOBITHS,
oTiepanuy HaJl CIlydailHBIMH COOBITHSAMU;

IPEJICTaBIATh UH(POPMALIHIO C TIOMOILBIO0 KpYyToB Diiiepa;

pelaTh 3a/1a4y Ha BBIYMCIIEHUE BEPOATHOCTH C MOJICYETOM KOJIMYECTBA BAPUAHTOB C TOMOIIIBIO
KOMOHHATOPUKH.

B noBcegHeBHOI )KM3HM M IPU U3YYEeHHUH APYTUX NPeAMETOB:

OLIEHUBATh KOJIMYECTBO BO3MOXKHBIX BAPUAHTOB METO/IOM I1epedopa;
UMETb MIPEJCTABICHHUE O POJIM NPAKTUYECKH JOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITUH;
CpPaBHMBAaTh OCHOBHBIE CTATUCTUYECKUE XaPAKTEPUCTUKH, TIOJYUYEHHBIE B IIPOLIECCE PELICHUS
IIPUKIIAJHON 3a7a41, U3YUYEHUS PEAIILHOTO SIBICHUS;
OLCHUBATHb BEPOATHOCTH PCAJIbHBIX COOBITHH U SIBJIEHUH B HECJIOKHBIX CUTyalusXx;
U3BJIEKATh, UHTEPIIPETUPOBATH U IPEOOPA30BHIBATH HHPOPMALUIO, IIPECTABIECHHYIO B
TabJIUIax, HA IarpamMMmax, rpaukax, OTpakarollyl0 CBOWCTBA U XapaKTEPUCTUKH PeaIbHbIX
MPOLECCOB U SIBJICHUI;
OIpEeNeNATh CTATUCTUYECKUE XapaKTEPUCTHKHU BEIOOPOK MO TabnuLaMm, JuarpaMMam, rpaukam,
BBITOJIHATh CPABHEHUE B 3aBUCUMOCTH OT LI€IU PELICHUS 3a/1a4H;
OLICHUBATh BEPOSATHOCTh PEAIbHBIX COOBITUN U SBICHHA.

I'eomerpuueckue purypsi
OnepupoBaTh NOHATUSMHU F€OMETPUYECKUX (PUTYD;
U3BJIEKaTh, UHTEPIPETUPOBATH U NTPE0OPa30BBIBATh MH(YOPMAIIMIO O TE€OMETPUUYECKUX PUTypax,
IIPEACTABJICHHYIO HAa YepTEXKax;
MMPUMCHATDH OJI pCHICHUA 3a1a4 TCOMCTPUUCCKHUC q)aKTBI, CCJIK YCJIIOBUA UX NPUMCHCHUS 3a/IaHbL
B SIBHOU (hopMe, a TaKKe MPEAINOIIaraeTcsi HECKOJIBKO [1aroB PeIICHUs;
pelaTh 3a/jauy Ha HaX0XKJICHHE T€OMETPHUUECKUX BEIMYHUH 110 00pa3laM WK alropuT™MaM;
(dbopMyaMpoBaTh CBONCTBA U PU3HAKU UTYD;
JOKa3bIBATh TCOMCTPUYCCKUC YTBCPIKACHUS,
BJIaJIETh CTAaHIAPTHON Kiaccuukanueil miockux Guryp (TpeyroJbHUKOB U
YeThIPEXYTOJILHUKOB).

B noBceaHeBHOM KU3HHU U IPHA U3YYCHUU NPYIUX NPEAMETOB:

UCTIOJIb30BaTh CBOMCTBA F€OMETPUUECKUX (PUTYD JUIS pEelICHHS THUITOBBIX 33/1a4, BO3ZHUKAIOIINX
B CUTYyaIUsX IMOBCEIHEBHON )XKU3HH, 3a/1a4 MMPAKTHYECKOTO COJICPKAHUS;
UCTIOJIB30BaTh CBOMCTBA FEOMETPUICCKUX (DUTYD IS pelIeHHs 3a]au PAKTHIECKOTO XapaKTepa
" 3a4a4 U3 CMCXKHbBIX JUCHUIIIINH.

OTHomeHust
OnepupoBaTh MOHATHUSAMU: PaBEHCTBO GUTYD, paBHbIE (PUTYPBI, PABEHCTBO TPEYTOJILHUKOB,
[apajIeabHOCTD MPSAMBIX, IEPIEHAUKYIAPHOCTD MPSAMBIX, YIIIBI MEXIY IPSIMBIMH,
MePIEHANKYIISP, HAKIOHHAS, TPOCKITUs, Tog00ue Gpuryp, mogooHbie GUrypsl, mogo0HbIC
TpEyrOJIbHUKY;
MPUMEHSTH TeopeMy Dajeca U TeopemMy O MPOMOPIIHOHAIBHBIX OTPE3KaxX MPH PEIICHUH 3a]1aY;
XapaKTepU30BaTh B3aMMHOE PACIIOJIOKEHHE MTPSIMOM M OKPY)KHOCTH, IBYX OKPY>KHOCTEH.

B noBceaHeBHOM KU3HHU U IPHA U3YYCHUH APYIUX NPEAMETOB:



— HCNOJb30BaTh OTHOLIEHUS JJIS PELIEHUS 3a/1a4, BO3HUKAIOUIUX B PEAIbHOM KU3HU.
HN3mepenns n BbIYUCICHUS

— BBINONHATE U3MEPEHNE AJIMH, PACCTOSHUMN, BEJIMUUH YIVIOB C IIOMOIIBIO HHCTPYMEHTOB IS
W3MEpEHUH JUIMH U yTJIOB;

— TMPUMEHATH GOPMYIIBI IEPUMETPA, TUIOMAAN H 00bEMA, TUTOIAIHN TOBEPXHOCTH OTACIBHBIX
MHOT'OTPaHHMKOB IIPH BBIYUCIICHHAX, KOTJA BCE JaHHBIE UMEIOTCS B YCIIOBHH;

— InpuMeHATh Teopemy ITudaropa, 6a30BbIe TPUTOHOMETPHUUECKUE COOTHOLICHUS JJIs1 BBIYMCICHUS
JUIMH, paCCTOSTHUH, TUIOIIAAECH B IPOCTEUIINX CITy4asiX;

— ONepUpOBaTh MPEACTABICHUSIMH O JJIMHE, IUIOIIAAH, 00bEME KaK O BEIMUUHAX;

— npuMeHATh Teopemy ITudaropa, popmyiisl miomany, 00bEMa Npy PELIEHUH MHOTOIIAT OBBIX
3aj]ay, B KOTOPBIX HE BCE JaHHbIE MTPECTABICHBI IBHO U KOTOpbIE TPEOYIOT BHIYHUCIICHUH,
OTIepHPOBATH OOJIEE IMUPOKUM KOJTHMUECTBOM (POPMYIT [UTUHBI, TUIOMIAAN, 00bEMA, BEIYUCIIATH
XapaKTepUCTUKH KOMOUHAIMH (HUryp (OKpy>KHOCTEH 1 MHOTOYTOJIbHUKOB), BBIYUCIIATh
paccTosiHUS MeXy PUIypaMu, IPUMEHATh TPUTOHOMETpUUYECKUe (POPMYJIbI JIJIs1 BBIYUCIICHUN B
OoJiee CIIOKHBIX CTyYasix, IPOBOJNUTh BBIYMCICHUS HA OCHOBE PAaBHOBEIUKOCTHU U
PAaBHOCOCTaBJIEHHOCTH;

— IPOBOJUTH MPOCTHIEC BBIYUCIEHHS HA O0bEMHBIX TENAX;

— (opmynmpoBaTh 3a/1a4M Ha BBIYMCIIEHUE JUIMH, IUIoLaed 1 00bEMOB U pelaTh UX.

B noBceaHeBHOM KU3HHM M IIPH U3YYCHHHU APYTUX NPEIMETOB:

—  BBIYHCIIATH PACCTOSIHUS HA MECTHOCTH B CTaHAAPTHBIX CUTYAIHAX, IPUMEHATH (POPMYIIBI 1
BBIYHCIIATH IUIOIAAU B IPOCTBIX CIyYasix;

— TIPOBOJUTH BBIYMCIICHUS HA MECTHOCTH, IPUMEHSATH (DOPMYJIbI IPU BBIYUCICHHUSIX B CMEXHBIX
y4eOHBIX IPEMETaX, B OKpY KaloIiel 1eHCTBUTEIbHOCTH.

I'eomeTpryeckue NoCTpoeHUs

— HM3ob6paxars TUIIOBBIE MIIOCKHE GUTYPBI U GUTYPBI B IPOCTPAHCTBE OT PYKU M C IOMOIIBIO
UHCTPYMEHTOB;

— H300paxkaTh reoMeTpuyecKue (PUrypbl 10 TEKCTOBOMY U CUMBOJIBHOMY OIMCAHUIO;

— cBOOOJHO OIEpUPOBATh YEPTEKHBIMUA HHCTPYMEHTAMHU B HECIIOXKHBIX CIIydasix;

—  BBIIIOJIHATH TOCTPOCHHS TPEYTOJIbHUKOB, IPUMEHATH OTACIIBHBIE METOABI IIOCTPOSHUN
LUPKYJIEM U JINHEUKOU U POBOJUTH IIPOCTEHIIINE UCCIICIOBAHUS YUCIIA PELICHUN;

— U300pakaTh TUIIOBBIE TJIOCKUE (UTYPHI U O0BEMHBIE TeJla C TTOMOIIBIO MPOCTEHIIINX
KOMIIBIOTEPHBIX HHCTPYMEHTOB.

B noBceaHeBHOM )KU3HHU M NIPH U3YYECHHHU APYTUX NPEIMETOB:
—  BBINIOJHATH NPOCTEHIIINE TIOCTPOCHUS HA MECTHOCTH, HEOOXOTUMBIE B pEAIbHON YKU3HH;
— OIICHHMBATH Pa3MepPhI peallbHBIX 0OBEKTOB OKPYKAIOIIETO MUPA.

IIpeoOpazoBanusn

— Crpouts Qurypy, CAMMETPUYHYIO JaHHOW (PUTYpe OTHOCUTEILHO OCH U TOUKH;

— OIepUpOBaTh MOHATUEM IBM)KECHUS U MIPeoOpa3zoBaHus MOA00Hs, BIaAETh MpUEMaMHU
NOCTPOCHHS (PUTYP C MCTIOIb30BAaHUEM JABIDKEHHUI U TIpeoOpa3oBaHMid MO100us, TPUMEHSTh
IIOJTIyYE€HHBIEC 3HAHMS U OIBIT [IOCTPOEHUH B CMEKHBIX IIPEAMETAX U B PEaIbHBIX CUTYyaLUsIX
OKpPY’KaOIIEero MUpa;

— CTpoUTh puUrypy, mogo0Hy0 JaHHOM, MOJTH30BATHCS CBOMCTBAMU TTOI00MS 11T 0OOCHOBAaHHMSI
CBOWCTB GUryp;

— TPUMEHSATH CBOMCTBA JBW)KEHUH IS TPOBEACHUS MPOCTEHIINX 000CHOBaHHIA CBOWCTB UTYP.

B noBcenHeBHOM )KU3HHM M IPH M3YYECHNH APYTUX NPEIMETOB:

— pacro3HaBaTh JBI)KEHUE OOBEKTOB B OKPY’KAIOLIEM MUDE;

— pacro3HaBaTb CUMMETPHUHBIE (PUTYPBI B OKPY’KAIOLIEM MUDE;

— TPUMEHSATH CBOMCTBA JBM)KEHUI U IPUMEHSTH MOI00ME IS TOCTPOCHHUI U BBIYMCIICHUH.

BekTopbl 1 KOOPAUHATHI HA IVIOCKOCTH

— OmnepupoBaTh NOHATHAMM: BEKTOP, CyMMa BEKTOPOB, Pa3HOCTh BEKTOPOB, IPOU3BEIACHHE
BEKTOPA Ha YHCJIO, YTOJI MEXy BEKTOPAMHU, CKAJIISIPHOE IIPOU3BEACHUE BEKTOPOB, KOOPAMHATHI
Ha IJIOCKOCTH, KOOPAWHATBI BEKTOPA;



—  ONpeAensATh NPUOTKEHHO KOOPUHATHI TOYKH 1O €€ N300pakeHUI0 Ha KOOPIMHATHOM
IUIOCKOCTH;

—  BBINOJHATH ACUCTBUS HaJl BEKTOpaMU (CI0XKEHHE, BHIYUTAaHUE, YMHOKEHHE Ha YHUCIIO),
BBIYUCIIATH CKAJISPHOE NIPOU3BEICHHUE BEKTOPOB, OIPEAEIATH B IPOCTEHUIINX CIIy4asx yroil
MEXJly BEKTOPaMH, BBIIIOJIIHATH PA3JI0KEHUE BEKTOPA HA COCTABIIAIOIINE, IPUMEHSATH
MIOJIyYCHHBIE 3HaHUS B (PU3HKE, OIH30BAThCs (POPMYJIION BBIYMCICHHUS PACCTOSHUS MEKIY
TOYKaMHU 10 U3BECTHBIM KOOPAMHATAM, UCIIOJIb30BaTh YPaBHEHUs (DUTYp JUIsl pelleHHs 3a1a4;

— TPUMEHATH BEKTOPHI U KOOPAMUHATHI I PEIIEHUS TEOMETPUYECKUX 3a/1a4 HAa BHIYMCICHUE
JUINH, YIJIOB.

B noBcexHeBHOM KU3HHU U NIPU U3YYEHHUH APYrUX NPeIMETOB:

— HCNOJb30BaTh BEKTOPHI ISl PELICHUs TPOCTEHIINX 3a7ad Ha ONPEAEIEHUE CKOPOCTU
OTHOCHUTEJIBHOTO JIBUKEHUS;

— HCIOJIb30BaTh MOHATHUS BEKTOPOB M KOOPAMHAT JUIsl pellieH s 3a/1a4 1o (u3uke, reorpaduu u
JpyTUM y4eOHBIM IpeaMeTaM.

Hcropust MaTeMaTUKHU

— OnuceBaTh OTAENBHBIE BBIJAIOUINECS PE3YNIbTATHI, TOJyYEHHBIE B XOI€ PA3BUTHS MATEMATUKH
KaK HayKH;

— 3HAThb IPUMEPHI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B CBSA3U C OTEUECTBCHHOU U
BCEMHUPHOMN UCTOPHUEH;

— TIOHHMMAaTh POJIb MAaTEMaTUKHU B pa3BuTuu Poccnu;

—  XapaKTepHU30BaTh BKJIAJ BBIJAIOLIUXCSI MaTEMAaTUKOB B Pa3BUTHE MAaTEMAaTUKN U UHBIX HAy4HBIX
obuacteit.

MeTtoabl MATEMATHKH

— BriOupath noaxoasuil H3y4eHHbIH METOA U1 PELICHUs U3yYEHHBIX THIIOB MaTeMaTHYECKUX
3az1ad;

— IPUBOAMTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B OKPYIKAOIIEH JEHCTBUTEIBHOCTH U
IIPOU3BENICHUSAX UCKYCCTBA;

— HCIOJIb3Ys U3YYEHHBIE METOBI, IPOBOJUTH JOKA3aTEIILCTBO, BBIIIOJIHATH ONPOBEPIKECHMUE;

— BBIOMpATh U3yUEHHBIE METOJIBI M X KOMOMHALIMY JIJIsl pEIICHHs] MaTeMaTHYEeCKHX 3a/1a4;

— HUCIOJIb30BaTh MaTeMAaTUYECKUE 3HAHUS JUUIS ONIMCAHUS 3aKOHOMEPHOCTEN B OKPYIKaOILEH
JEHUCTBUTEIIBHOCTH U IIPOU3BEIECHUAX HCKYCCTBA;

— TPUMEHATH IPOCTEHNIINE IPOrPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKALIOHHBIE CUCTEMBI
IIPU PELIEHUN MaTeMaTHYECKUX 3a/1ad.

Conep:xanue y4eOHOr0 nmpeaMera

AJiredpa
Yuciaa

PanuonanbHble Yucjia. MHOXKECTBO pallMOHANIBHBIX YKucell. CpaBHEHHE PallMOHATIbHBIX YUCEL.
JlercTBUA ¢ pauMOHAIBHBIMU ynciaamu. lIpencraBieHne pauoHaJIbHOIO YUCia AECATUIHON
JpOOBIO.
HppanuonajabHubie yucaa. [Ionarue uppanuoHansHoro yucna. Pacriosnasanue uppanuoHaIbHBIX
gucen. [Ipumeps! nokasatenscTs B anredpe. MppanuronansHOCTh uncia. [IpuMeHeHne B reoMeTpum.
CpaBHEeHHME UPPALIMOHAIBHBIX YMCeNl. MHOXKECTBO AEMCTBUTEIbHBIX YNUCEN.

ToxnecTBeHHBIE IPe0OPa30BAHUA
YucnoBbie 1 OyKBeHHbIE BbIpaskeHUsl. BeipaxkeHue ¢ nepeMeHHOM. 3Hau€HUE BbIPAXKEHMUSL.
[ToacranoBKa BRIpaKEHUH BMECTO NIEPEMEHHBIX.
Llesasble Boipa:kenus. CTeneHb ¢ HATypaJbHBIM MOKa3aTeseM u e€ cBoiicTBa. [IpeoOpa3oBanus
BBIPAKEHUH, COAEPIKAIINX CTEIIEHU C HaTypaabHBIM NOKa3aTesneM. OHOWIEH, MHOTOYJIEH.
JIeWicTBUS ¢ ONHOWICHAMH U MHOTOWICHAMH (CIIOKEHHE, BBIYUTAaHUE, YMHOKEHHE).
DOopMyJIBl COKPAIEHHOTO YMHOKEHUS: PA3HOCTb KBAIPATOB, KBAaIpaT CyMMBI U KBaIpaT Pa3HOCTH.
PaznoxeHne MHOrO4JIeHa Ha MHOXKUTEIN: BBIHECEHHUE OOIEro MHOXKUTEINS 32 CKOOKHU, TPYIIIIHPOBKa,



pUMeHeHne (GOpMyJ1 COKpaILIEHHOTO0 YMHOKeHus. KBagpaTHbIil TpEXWieH, pa3iioKeHne
KBaJIpaTHOI'O TPEXWJIEHA HA MHOXKUTEIIH.
JlpoOHo-panuoHa/ibHbIe BhIpa:keHus. CTeneHsb ¢ 1esbiM nokaszaresneM. [IpeoOpasoBanue qpoOHO-
JIMHEWHBIX BBIPAXXEHUMN: CII0KEHUE, YMHOKEHHE, AeieHne. Anredpandeckas ApoOsb. [lomycTumsele
3HAYEHUS NIEPEMEHHBIX B IPOOHO-pallMOHATIbHBIX BhIpaskeHUsAX. COKpalleHne aareopanyeckux
npobeii. [IpuBenenue anredpandeckux Apodeit k oomeMy 3HameHareno. JlelcTBus ¢
anreOpandecKuMHU APOOSMU: CIIOKEHHE, BHIYUTAHUE, YMHOKEHHE, IEJICHHE, BO3BEICHHE B CTCTICHB.
ITpeoOpa3oBaHue BBIPAKEHUH, COACPIKALINX 3HAK MOIYJISL.
KBanpaTnble kopHu. Apudmernyeckuil KBaJpaTHbIi KopeHb. [IpeoOpazoBanue BoIpaXXeHUH,
COJIEpKalINX KBaJpaTHbIE KOPHU: YMHOXXCHHE, AEJICHUE, BBIHECEHUE MHOKHUTENS U3-T10]] 3HAKa
KOpHs1, BHECEHHE MHOKHUTEIS O] 3HAK KOPHSI.

YpaBHeHHsI M HEPABEHCTBA
PagencrBa. UnucnoBoe paBeHcTBO. CBOWCTBA YHCIOBBIX PABEHCTB. PaBEHCTBO C MEPEMEHHOM.
YpaBHenus. [lonaTus ypaBHeHUs U KOpHs ypaBHeHus. [IpencraBienne o paBHOCHIBHOCTU
ypaBHeHH. O0nacTh onpeeneHus: ypaBHeHus (0071aCTh JOMYCTHMBIX 3HAYEHUH IEPEMEHHOMN ).
JIuHeliHOe ypaBHEeHHE M ero KOPHH. PenieHue NMHEeHbIX ypaBHeHU. JInHeliHOe ypaBHEHHE C
napamerpoM. KonndyecTBo KOpHEN IMHEWHOTO ypaBHEHUS. Perenne TMHENHBIX YPaBHEHUH C
IIapaMeTPOM.
KBaaparHoe ypaBHeHHe H ero KopHH. KBanpaTHeie ypaBHeHHs1. HenonHble KBagpaTHbIe
ypaBHEHUs. JIMCKPUMUHAHT KBaJpaTHOro ypaBHeHUs. PopMyIia KOpHEH KBaIpaTHOIO yPaBHEHUS.
Teopema Buera. Teopema, oOpaTHas Teopeme Buera. Perienue kBaipaTHbIX ypaBHEHUN:
UCTOJIb30BaHUE (POPMYIIBI UI HAXOXKJCHUS KOpHEH, rpaduueckuil MeTo/1 peleH s, pa3IoKeHne Ha
MHO>KUTENH, T0100p KOpHEH C HCToIb30BaHEM TeopeMbl Bueta. KonnuectBo kopHeit
KBaJIpaTHOI'O YPaBHEHHUS B 3aBUCUMOCTH OT €0 IUCKpUMUHAHTA. bUKBagpaTHbIE ypaBHEHUS.
YpaBHEHHs1, CBOIAIIMECS K IMHEWHBIM U KBaJpaTHbIM. KBaipaTHbIE ypaBHEHHUS C TapaMETPOM.
JIpoGHo-panuoHaibHbIE ypaBHeHUsl. Perienne nmpocTelmmx ApoOHO-TUHEHHBIX YPaBHEHHIHA.
Pemenue npoOHO-pallMOHAIbHBIX ypaBHEHUH. MeTO/Ibl pelIeHNs] ypaBHEHHUM: METO/IbI
PaBHOCWIIBHBIX NPeoOpa3oBaHU, METO 3aMEHbI IEPEMEHHOM, TpapuecKuii METOI.
Vcnonp3oBanue cBOMCTB (DyHKIMI MpH pemieHny ypaBHeHnH. [IpocTeiiiie npparroHaibHbIe
ypaBHeHus Buaa f (x) = a, f(x) = g (x) . YpaBHeHHs BUa X n = a. YpaBHEHHs B LIETBIX YHUCTAX.
Cucrembl ypaBHeHHi. Y paBHEHUE ¢ ABYMs IlepeMEeHHbIMU. JInHEitHOE ypaBHEHUE C IByMS
nepeMeHHbIMU. [IpsMas kak rpaduueckas HHTEpIpeTalus JHHEHHOr0 ypaBHEHHs ¢ ABYMS
nepeMeHHbIMU. [IoHsTHE cUCTEMBI ypaBHEHUN. Permenne cucTeMbl ypaBHEHHM.
MeToab! peleHus: CUCTEM JTMHEWHBIX YPaBHEHUH ¢ ABYMS IEPEMEHHBIMU: TpapUuecKuil METO/,
METO/I CIIOKEHMSI, METOJT OJICTAHOBKU. CHUCTEMBI JINHEHHBIX YPAaBHEHUIH C TapaMeTPOM.
HepasencrBa. Uncnossle HepaBeHcTBa. CBOMCTBA YNCIOBBIX HepaBeHCTB. [IpoBepka
CIIPaBEUIMBOCTH HEPABEHCTB IPH 3a1AHHBIX 3HAYCHUAX NIEPEMEHHBIX. HepaBeHCTBO ¢ IEPEMEHHOM.
Crporue u HecTporue HepaBeHcTBa. O6IacTb ONpeieTeHNs HepaBeHCTBa (00J1aCTh Oy CTUMBIX
3HaueHull nepemeHHoM). Pemenue nuHelHpIX HepaBeHCTB. KBagpaTHOe HEPABEHCTBO U
ero pemeHus. Perenue kBajipaTHbIX HEPABEHCTB: UCIOIb30BaHUE CBOIMCTB U rpaduka
KBaJIpaTUYHON (YHKIIMH, METOJl MHTEPBAJIOB. 3alKCh PEIICHUS KBaIpaTHOIO HEpaBeHCTBa. Pemenue
LEJIBIX ¥ JPOOHO-pallMOHATILHBIX HEPABEHCTB METOJIOM MHTEPBAJIOB.
Cucrembl HepaBeHcTB. CHcTeMbl HEPaBEHCTB C OHON IIEpeMeHHOM. Pelienne cucteM HEpaBeHCTB
C OJTHOM TIEPEeMEHHOW: INHEWHBIX, KBaIpaTHBIX. M300pakeHne pereHus: CHCTEMbl HEPaBEHCTB Ha
YHCJIOBOM MPSIMON. 3aIUCh PELLIEHUSI CUCTEMbBI HEPABEHCTB.

DOyHKUNH

IHousTue pyHkumu. JlekapToBel KOOPAUHATHI HA INIOCKOCTH. POPMUPOBAHKE NIPEACTABICHUM O
METAaNpeIMETHOM MOHATHU «KOOpAUHATHD. CrIocoOb! 3a1aHus (PYHKLUI: aHATUTHYECKUH,
rpadudeckuit, Tabnuunelid. I'paduk Gynkmun. [pumeps GpyHKIMHA, TOTydaeMbIX B poLecce
UCCIIEZIOBAHMSI Pa3IMYHbIX PeaIbHbBIX IPOLIECCOB U PEUICHUs 3a1a4. 3HaueHHe (PyHKIUU B TOUKE.
CaoiicTBa (yHKIMIA: 00IaCTh ONPEICTCHHSI, MHOXECTBO 3HAUYCHHM, HYJIH, IPOMEKYTKU



3HAKOTIOCTOSIHCTBA, YETHOCTH/HEUETHOCTD, TPOMEKYTKH BO3pacTaHMsI U yOBIBaHUS, HANOOJIbIIEE U
HauMeHblIee 3HaueHus. Mccnenoanue GyHkuuu no e€ rpaguxy. IlpeacraBienne 06 acumMnroTax.
HenpepriBHocTh QyHKIIMN. KycouHo 3a1aHHble QYHKIUH.
JIuneiinasa ¢ynkums. CoiicTa u rpaduk auHelHON GyHKUMU. YTII0BOH KO3 PULIMEHT mpsIMOil.
Pacnonoxenune rpaduka TuHEHHON (YHKIIMK B 3aBUCHMOCTH OT €€ YTIIOBOTO KO PUIMECHTA H
cBoOoHOrO uneHa. Haxoxaenue ko3¢ GuuueHToB TMHEHHON (QyHKIMH MO 3aJJaHHBIM YCIIOBHSIM:
MIPOXOXKACHHE MPSIMOM Yepe3 IBE TOUKHU C 3aJaHHBIMU KOOPAMHATAMU, IPOXO0KJIEHUE MPSMOI uepe3
JAHHYIO TOYKY U MapajuiebHO JAHHOM MPSMOM.
KBagparnunas ¢pynkuus. CoiictBa u rpaduk kBaapatndHoit pyHkuuu (mapadosisi). [loctpoerne
rpaduka KBaapaTUUHON (yHKIMU 10 ToukaM. HaxoxxaeHue Hynel kBaapaTHuHON (QYyHKINH,
MHO>K€CTBA 3HaYEHU, TPOMEKYTKOB 3HAKOIIOCTOSHCTBA, IPOMEKYTKOB MOHOTOHHOCTH.
OO0paTHasi nponopuuOHAJIBLHOCTb. CBolicTBa QyHKIMU. ['nepbona.
I'padguxn ¢pynkumii. [IpeoGpazoBanne rpaduka pynkuuu y = f (X) 11t mocTpoeHust rpadukoB
¢bynkuit Buaa y = af (kx + b) + c. I'paduku pynkuuii y = | x |.
ITocnenoBareIbHOCTH M IPOrpeccHu. Yucioas ociuen0BaTeabHOCTh. [ IpuMephl 4iCIIOBBIX
nocjenoBareIbHOCTENH. beckoHeuHble mocae10BaTeIbHOCTH. ApudMeTHyecKas porpeccus u eé
cBoiicTBa. ['eomerpuueckas nporpeccus. @opmMyra OOIIETO WieHa U CyMMBI N IEPBBIX WICHOB
apupMeTHYeCKOl U reoMeTprudeckoi nporpeccuil. Cxozsmascs reoMeTpudeckast porpeccusl.
Penienne TeKCcTOBBIX 3aa4

3agaum Ha Bce apudmeTHyeckue AeficTBUsA. Perienue TeKCTOBBIX 3a7au apu(pMETUUECKUM
criocoboM. Vcnonbp3oBaHue Tabiull, CXeM, YEPTEXKEN, APYTUX CPEACTB MPEACTABICHUS JaHHBIX IPU
pEelIeHnN 3a1au.
3agauyu Ha NOKYNIKH, IBH:KeHHE U padoTy. AHa/IN3 BO3MOXHBIX CUTYalil B3AUMHOTO
pacroioKeHus1 0ObEKTOB MPH UX JBM)KEHUH, COOTHOIIEHUSI 00bEMOB BBIMOIHIAEMBIX pabOT MpH
COBMECTHOM pabore.
3aga4u Ha YaCTH, 10JIM, IPOLEHTHI. PenieHne 3a1a4 Ha HaX0XKACHUE YaCTH YKCIIA M YUCIIA 110 €T0
yactu. Pemenue 3aga4 Ha NpoLEHTHI U 101u. [[puMeHenre nponopiui npy peuieHny 3a1ay.
Jlorn4eckue 3aga4n. Pemenne nornueckux 3aaad. Pemenne 1oruueckux 3aaad ¢ MOMOILBIO
rpadoB, TaOIuIL.
OcHOBHBIE MeTO/IbI PellIeHUsI TEKCTOBBIX 32/1a4: apupMeTHUecKuil, anredpandeckuit, nepedop
BapuaHTOB. [lepBUUHBIE MTpeICTaBICHUS O APYTUX METOAAX PELICHUs 3a/1a4 (T€OMETPUUECKHE U
rpaduyeckre METOIbI).

CraTHCTHKA M TeOpHs BePOSITHOCTEH
Crartucruka. TabnuyHoe u rpaduyeckoe MnpecTaBIeHHE JaHHbIX, CTOJI0YaThe U KPYTOBbIE
IMarpaMMbl, Tpa(uKH, IPUMEHEHHUE IUarpaMM U TPa@uKOB JUIs ONMCAHHS 3aBUCUMOCTEH peaTbHBIX
BEJIMYMH, U3BJIeUeHNe HHPOopMaLUY U3 TaOIuL, TuarpamMm U rpadukoB. OnucaTenbHble
CTaTUCTHYECKHE MMOKA3aTeIN YUCIOBBIX HAOOPOB: CpeiHee apupMeTHIecKoe, MeIana, HanooJIbIIee
U HauMEHbllIee 3Ha4eHMs1. Mepbl paccenBaHus: pasMax, JUCIEPCUs U CTaHAAPTHOE OTKIOHEHUE.
Cnyualinas ©3MEHYMBOCTh. MI3MeHUMBOCTh NpU M3MepeHusx. Pemaromue npasuia.
3aKOHOMEPHOCTH B U3MEHYMBBIX BEJINYNHAX.
Cayuaiinbie co0bITHS. CiTy4aiiHbIC OIBITH (IKCTIEPUMEHTHI), 3JIEMEHTapHBIE CITydaitHbIe COOBITHS
(ucxozsl). BeposiTHOCTH 31eMeHTapHBIX cOOBITHIH. COOBITHS B CITy4alHBIX SKCIIEPUMEHTAX U
OJIarONPHATCTBYIONINE dJIEMEHTAPHBIC COOBITHS. BeposSTHOCTH CITydaliHbIX COOBITHIA. OTIBITHI C
PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMU COOBITHAMHU. Kitaccuueckne BEpOSITHOCTHBIE OIIBITHI €
UCTIOJIb30BaHUEM MOHET, KyOuKkoB. [IpencraBnenne coObITHI ¢ TOMOIIBIO AUarpamm Difjepa.
[TpoTrBOMONMOXHBIE COOBITHS, 00BETUHEHNE U TIepecedeHre coObITHi. [IpaBmiio cioxeHus
BeposiTHocTel. Corydaiinsiii BeIOOp. [IpencraBnenue skcnepuMenTa B Bujae AepeBa. HezaBucumele
cOOBITHSI. YMHOKEHHE BEPOATHOCTEH HE3aBUCUMBIX cOOBITHM. [TocnenoBarensHble HE3aBUCHUMBIC
ucnbITanus. [IpeacraBienne 0 He3aBUCUMBIX COOBITHSX B JKU3HHU.
DJjieMeHThl KOMOMHATOPUKHU. [IpaBuiio yMHOXKEHUS, IEpecTaHOBKH, (hakTopuai uncia. CoueTaHus
u yucno coueranuii. Dopmyna uucna coueranuit. Tpeyroapauk [lackans. OnbITH ¢ GOIBIIUM
YHCIIOM PaBHOBO3MOXKHBIX 3JIEMEHTapHBIX COOBITHIA. BrIunciieHre BEpOATHOCTEN B ONBITax ¢
npUMeHeHHeM KoMOMHATOpHBIX Gopmyit. Mcnbitanus bepnymmm. Yenex n Heyaaya.



I'eomerpus
I'eomerpuueckne Gpurypbi

@urypsl B reoMeTpHHu U B OKpY:KaloeM mupe. ['eomerpuueckas ¢purypa. @opMupoBanue
NPEJCTAaBICHUN O METaNpeIMETHOM MOHATUH «purypa». Touka, TUHUS, OTPE30K, IpsMasd, JIyd,
JIOMaHas, INI0CKOCTh, yroi. buccekrpurca yria u €€ CBOMCTBA, BUbI YIVIOB, MHOIOYTOJIbHUKH,
kpyr. OceBast cuMMeTpus reoMeTpudeckux Guryp. LlenTpanbHas cUMMETpUs T€OMETPHUECKUX
duryp.
MHOroyroJibHuKH. MHOTOyTOJIBHUK, €r0 2JIEMEHTHI U €r0 CBOMCTBA. Pacrio3HaBaHNE HEKOTOPBIX
MHOI'OYT'OJIbHUKOB. BBIITyKIIbIE M HEBBIITYKJIBIE MHOTOYTOJIbHUKH. [IpaBHIIBHBIE MHOTOYTOJIbHUKH.
Tpeyronsauku. BeicoTa, MennaHa, GuccekTpuca, CpeiHss JIMHUS TpeyroyibHuKa. PaBHOOE peHHBII
TPEYTOJIBHUK, €r0 CBOKMCTBA U NIPU3HAKUA. PABHOCTOPOHHMN TpeyronbHUK. [IpAMOYyronbHbIid, OCTPO
YTOJIBHBIH, TYIIOYyTOJIbHBIN TPEYTOJIbHUKY. BHeIHue yriel TpeyroasHuka. HepaBeHcTBO
TpeyrojapHuka. YeTslpéxyronbHuku. [lapannenorpamm, pomM0O, IpIMOYToJIbHUK, KBaiparT,
Tpamnenus, paBHoOeApeHHas Tpanenus. CBONCTBa U NPU3HAKU NapaijenorpaMMa, pomoa,
MIPSAMOYTOJIbHUKA, KBaApaTa.
OxkpyRHOCTB, KPyr. OKpY>KHOCTb, KPyT, UX 3JIEMEHTHI U CBOMCTBA; LICHTPAJIbHBIE U BIINCAHHBIC
yrubl. KacarenpHas 1 cekylas K OKpy>KHOCTH, UX CBOMCTBA. BIIMCaHHbBIE U ONMCAHHBIE OKPYKHOCTH
IUI TPEYTOJIbHUKOB, YETBIPEXYTOJIbHUKOB, TPAaBUIIBHBIX MHOTOYTOJIbHUKOB.
I'eomeTrpuueckue purypsl B npocTpancTse (00bEéMHBIE Tes1a). MHOTOIpaHHUK U €0 3JIEMEHTHI.
Ha3BaHusi MHOTOIpaHHUKOB C Pa3HBIM IOJIOKEHUEM U KOJIMYECTBOM rpaneil. IlepBuunbie
MIPEJCTAaBICHHS O TUPaMUe, TapallIeNienuIee, npusMe, cepe, mape, MIWIMHAPE, KOHyCe, HX
2JIEMEHTAaxX U MIPOCTEHIINX CBOWCTBAX.
OTHOmIECHNUS

PasencTBo ¢uryp. ColicTBa paBHBIX TPEYrOJbHUKOB. [IpU3HaKK paBeHCTBA TPEYTOJIBHUKOB.
MapajeabHOCTh IPAMBIX. [[pU3HaKK 1 CBOMCTBA MapaJUICIbHBIX MPSAMBIX. AKCHOMA
napainensHocty EBknuaa. Teopema Paneca.
Ilepnenaukyasipabie npsimsie. [Ipsamoit yroi. Iepnenaukysp k npsamon. HakiioHHas1, mpoexkuusi.
CepenMHHBIN NEPIEHANUKYIAP K 0Tpe3Ky. CBONWCTBA U NPU3HAKYU MEPIEHANKYJIIPHOCTH.
IMomo6mue. [TponopunonansHbIe 0Tpe3kH, ogodue ¢puryp. [logodHsie Tpeyronpauku. [Ipu3znaku
noxoous.
B3auMHoe pacnosioskeHHe IpsSIMOW U OKPYKHOCTH, IBYX OKPYKHOCTEH.

HN3mepeHus ¥ BbIYUCICHUS
Beanuunsbl. [lonstue Bennuunel. Jinaa. M3mepenue qiuHbl. EnMHUIBI M13MEPEHUS ITTUHBI.
Benuunna yrna. ['pagycnas mepa yrna. [TonsiTie o muiomaam miockoil purypsl u e€ cBoMcTBaXx.
N3mepenue miomaneit. Equnuier uamepenus minomanu. [peacrasienne 06 o0bEMe u ero
cBoiicTBax. M3mepenue o0béMma. Enqunuiisl uamMepeHus: 00bEMOB.
HN3mepenusi ¥ BbIYMCIAeHUs. VTHCTpYMEHTBI [UIsl ©U3MEPEHUI U IOCTPOEHUM; U3MEPEHHE U
BBIUMCIIEHUE YTJIOB, AJIUH (paccTOsAHUI), momanei. Tpuronomerpuyeckue QyHKIMM OCTPOro yria
B IIPSIMOYTOJIbHOM TpEyTosbHUKE. TpUroHoMeTprueckue GyHKIUHU TYIIOTo yria. Beruncienue
AJIEMEHTOB TPEYTOJIBHUKOB € UCIIOJIb30BAHUEM TPUTOHOMETPUUECKUX COOTHOLEHU. DOpMYIIbI
TUTOIIA N TPEYTOJIHUKA, ITapajuIeorpaMMa U ero YaCTHBIX BHJIOB, (DOPMYJIBI JITMHBI OKPYKHOCTH U
wiomaau kpyra. CpaBHeHue U Bbruncienue miomianeil. Teopema Iudaropa. Teopema cHyCOB.
TeopeMa KOCHHYCOB.
Paccrosinmus. PaccTtosinue mexay Toukamu. PaccTositHue oT TOUkM 10 TpsMoi. PaccTosinue Mexmy
¢burypamu.
I'eomeTpuueckne mocrpoeHus. ['eomeTpruyeckre NOCTPOCHUS ISl UIUTFOCTPALIMM CBOMCTB
reomeTpuueckux ¢puryp. MTHCTpyMEHTHI U MOCTPOSHHIA: TUPKYIIb, JIMHEIKA, yTOIBHUK.
[TpocTeiimme MOCTPOCHUSI MUPKYJIEM U JTUHEHKON: TOCTPOSHNUE OMCCEKTPHUCHI yIIia,
MEPIEHIUKYIISIPA K IPSIMOM, yIJla, PAaBHOIO JaHHOMY. ITocTpoeHue TpeyrojJbHUKOB 110 TPEM
CTOPOHAM, IByM CTOPOHAM U YIUIy MEXIy HUMH, CTOPOHE U ABYM IIPHJICKAIIUM K HEH yIJIaM.
Jlenenue oTpe3ka B JAHHOM OTHOILCHHH.



I'eomeTpuueckue npeodpa3oBaHus
IIpeoGpa3oBanus. [loustue npeobpaszoBanus. [IpeacraBienue o MeTanpeIMETHOM TOHATUU
«tpeobpazosanuey. [lomodue.
JBnaxenusi. OceBasi ¥ LIEHTpaibHasi CAMMETPHH, IIOBOPOT U MapauieabHbli nepenoc. KomOunanmu
JBMYKEHUH Ha IJIOCKOCTH M UX CBOMCTBA.
BekTophl M KOOPAMHATHI HA IJIOCKOCTH
BexTopsbl. [TorsiTue BekTOpa, ACHCTBUS HAJl BEKTOPAMH, HCIIOJIb30BAaHIE BEKTOPOB B (hH3HKe,
pa3IoKEeHUE BEKTOpA Ha COCTABJIAIOIINE, CKATSIPHOE POU3BEACHUE BEKTOPOB.
Koopaunatbl. OcHOBHBIE IOHSATHS, KOOPAUHATHI BEKTOPA, PACCTOSIHUE MEXAY TOUKAMHU.
KoopauHnatsl cepeniunbl oTpe3ka. Y paBHeHus guryp. [IpuMeneHne BEKTOpOB U KOOPAUHAT JUIs
peneHus NIPOCTEUIINX T€OMETPUIECKUX 3a1a4.
HcrTopus MmaTteMaTuKH
Bo3HUKHOBEHHE MaTEMaTHKU KaK HAayKH, 3Tarbl €€ pa3BuTusi. OCHOBHBIE pa3/elibl MaTEMATHUKH.
Briparomuecs MaTeMaTUKU M UX BKJIaJ B pa3BUTHE HAYKH. bECKOHEUYHOCTh MHOKECTBA IPOCTBIX
yrcen. Yucna u e 0Tpe3koB. PanmonansHbie yncna. [1oTpeOHOCTS B MPpallMOHANIBHBIX YHCIIAX.
[xona ITudaropa.

TemaTnyeckoe NJIAHUPOBAHUE

Aureodpa
7 kiacce
Ne HaumenoBaHue pa3zjesia Kou-Bo
n/n 4acoB
1 BrIpakeHusi, TOK1ECTBA, YPABHEHHUS 23
2 DyHKIUH 11
3 CTeneHb ¢ HATYPAJBLHBIM NMOKAa3aTeJeM 11
4 MHOTo4J1eHbI 18
5 ®opMyJibl COKPAIEHHOT0 YMHOKEHH S 18
6 CucreMbl JIMHEHHBIX YPaBHEHHI 15
7 I[HoBTOpEHHE 6
Bcero: 102
8 kiace
Ne HaumenoBanmue pazgena Koa-Bo
n/n 4acoB
1 PanuonajbHble 1poou 23
2 KBaapaTHble KOpHH 19
3 KBagpaTHble ypaBHeHHS 21
4 HepaBenctBa 20
5 CTteneHb ¢ 1eJbIM MOKa3aTeJeM. JJIeMEHThI CTATUCTHKH 11
6 IloBTOpEHME 8
Bcero: 102
9 knacc
Ne HaumenoBaHue pa3zjesia Kou-Bo
n/n 4acoB
1 KBaapatuunas pynkuus 29
2 YpaBHeHMsI 1 HEPABEHCTBA C OJHON NepeMeHHOoM 21
3 YpaBHeHHsI 1 HEPABEHCTBA C IBYMSA NepeMeHHbIMHU 24
4 ApudmMeTHyecKkasi 4 reoMeTpHYecKasi MPOrpeccuu 17




5 DJIeMeHThl KOMOMHATOPHUKH M TeOPUH BepPOSITHOCTe 17
6 IHoBTOpEHHE 28
Bcero: 136
I'eomerpus
7 ki1acc
Ne HaumenoBanmue pazgena Koa-Bo
n/n yacoB
1 HauanbHble reoMeTpryecKHe CBeleHUus 10
2 TpeyroJbHUKHI 17
3 IHapaJuieabHbIE IPAMBbIE 13
4 CooTHOLIEHUSI MKy CTOPOHAMU U YIJIAMH TPeYroJbHUKA 18
5 IoBTOpenne. Pemenne 3amau 10
Bcero: 68
8 kinace
Ne HaumenoBaHue pasjaesia Kou-Bo
n/n 4acoB
1 YeTbIpEXyroIbHUKH 14
2 Iaomanb 14
3 Ilogo0HbIe TPEYTOJIbHUKH 19
4 OKpy:KHOCTH 17
5 IToBTOpenne. Pemenne 3agau 4
Bcero: 68
9 knacc
Ne HaumenoBanue pasjgesia Kou-Bo
n/n 4aco0B
1 BekTopsl 8
2 MeToa KOOpAUHAT 10
3 CooTHoIIeHUs MeKAYy CTOPOHAMH U yIJIaMH TpeyroJibHuka. CkajasipHoe 11
Npou3BeJeHNEe BEKTOPOB
4 JJIMHA OKPYKHOCTH U IUIOIIAb KPyra 12
5 JBrkeHUn 8
6 HayanbHble cBeieHUs U3 CTepeOMeTPUH 8
7 00 akcMoMax JIAHUMETPHH 2
8 IloBTOpenne. Pemenne 3anau 9
Bcero: 68
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