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l. IInanupyemble pe3yabTaThbl OCBOCHHA y4eOHOro npeamera «MareMaTHKa».

JInuyHOCTHBIE pe3yabTaThl:
JInaHOCTHEIC PE3YyJIbTAaThl OCBOCHUS IMPOTrPaAMMBbI yqe6H0r O OpcamMeTa «MareMaTuka XapPaKTCPU3YIOTCA:

Hanl/IOTI/IquKOQ BOCIIUTAHHUEC:

IIPOSIBIIEHHEM HHTEpEca K IIPOIIJIOMY M HAaCTOSILEMY POCCUHCKON MaTeMaTHUKH, IEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUSAM POCCUICKUX MaTEMAaTUKOB U POCCUHCKOM MaTeEMaTHUECKOM HIKOJIBI, K MCTIOIb30BAHUIO 3THX
JOCTIDKEHHH B IPYTUX HayKax W MPUKJIAAHBIX cepax.

I'pasknaHckoe M JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTHIO K BHITIOJTHEHUIO 00S3aHHOCTEH TPaKJaHIHA U PEATH3AINH €T0 TPaB, MPEACTABICHHEM O
MaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS Pa3IIMYHBIX CTPYKTYP, SBICHUM, IPOIEAYP TPAKIAHCKOTO OOIIECTBA
(BBIOOPBI, OTIIPOCHI U TIP.); TOTOBHOCTHIO K 00CYKACHHIO STHYECKUX MPOOIIEM, CBI3aHHBIX C MTPAKTHIECKUM
MPUMEHEHUEM JIOCTHKCHHI HAYKH, OCO3HAHUEM BOXKHOCTU MOPAIbHO-3THUECKUX MPUHIIMIIOB B ICATEIBHOCTH
Y4EHOrO.

TpyaoBoe BociuTaHHE:

YCTaHOBKOM Ha aKTHBHOE YYaCTHE B PEIICHUH NMPAKTUYECKHUX 3a/1a4 MATEMaTHYECKOM HAIIPaBIEHHOCTH, OCO3HAHUEM
Ba)KHOCTH MaTeMaTH4ecKOro o0pa3oBaHMs Ha MPOTSHKEHUU BCEW KU3HU JUTsl yCIIEIHON podeccHoHambHON
NESITeNbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUH; OCO3HAHHBIM BHIOOPOM H ITOCTPOCHNEM WHAMBUIYAIEHON
TpaeKTOpuH 00pa30BaHM U KUZHCHHBIX [JJAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYECKOE BOCIIUTAHHE:

CIOCOOHOCTBIO K IMOLIMOHATIBHOMY M 3CTETHYECKOMY BOCIIPHUATHIO MaTEMAaTHUECKUX 00BEKTOB, 3314, PEIICHHH,
paccykIeHuil; YMEHHUIO BUIETh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

I_IeHHOCTI/I HAY4YHOI'O IO3HAHUSA:

OpHEHTAIMEH B JESITETBHOCTH Ha COBPEMEHHYIO CHUCTEMY HaYYHBIX MPEICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHS YEIOBEKA, IPUPOABI U OOIIECTBA, TOHUMAaHUEM MaTEMaTHUYECKOH HAyKH Kak c(hepbl uenoBeyecKoil
NeSITeIbHOCTH, 3TANoB € pa3BUTHS U 3HAUUMOCTH JJIS Pa3BUTHS LUBUIIM3AIINN; OBJIAJICHUEM S3BIKOM

MaTEeMaTHKH U MaTeMAaTHIECKON KYJIbTypOi KaK CPEJICTBOM IO3HAHUS MHpPA; OBJIAICHUEM TPOCTEHIIIMMY HaBBIKAMH
HUCCIIEOBATEILCKON NESITEIILHOCTH.

dusznueckoe BOCIIMTAHHUC, (l)opanOBamle KYJbTYPbI 310POBbSA U SMOIIUOHAJIBHOI'O 6H3FOHOJ1y‘ll/lﬂ:
TOTOBHOCTBHIO IPUMCHSATH MATCMATHYICCKHUEC 3HAHUA B HHTCPECAX

CBOETO 3JIOPOBBS, BEICHUS 3JI0POBOT0 00pa3a )u3HH (30pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXKUM 3aHIATUH U
OT/IbIXa, peryisipHas Gu3ndeckas akTHBHOCTB); C(OPMHUPOBAHHOCTHIO HaBbIKa PEQIICKCHH, IPU3HAHUEM CBOETO
MpaBa Ha OMKMOKY U TaKOTO XK€ MpaBa JIPYroro 4esioBeKa.

IK0J0rnyecKoe BOCIIUTAHUE:

OpHEHTalMel Ha IPUMEHEHHE MaTeMaTHIEeCKUX 3HAaHUH AJIS peIieHHs 3a7a4d B 00J1aCTH COXPaHHOCTH OKPYKArOIIeH
CpeJIbl, TUIAHUPOBAHUS MIOCTYIIKOB M OIIEHKH MX BO3MOXHBIX ITOCIEACTBUN JJIs1 OKPY’KAIOIIEH cpeibl; OCO3HAHUEM
rI00aILHOTO XapaKTepa KOJIOTHIECKUX MPo0IeM U MyTel UX penieHusl.

JIn4yHOCTHBIE Pe3yabTaThl, 00ecTeYHBAOIINE AAANTAINI0 00YUAI0LIerocsi K H3MEHAIIMMCS YCJI0BUAM
COLMAILHOM ¥ TPUPOIHOM Cpeabl:

TOTOBHOCTBIO K ACWCTBUSM B YCIIOBUSAX HEONPEAEIEHHOCTH, TOBBIICHHUIO YPOBHS CBO€H KOMIIETEHTHOCTH Yepe3
MPAaKTUYECKYIO JESITEIbHOCTh, B TOM YMCIIE YMEHHE YUUTHCS y JPYTUX JIIOJCH, IpHOOpeTaTh B COBMECTHOM
JIeSITEIbHOCTH HOBBIE 3HAHUS, HABBIKY M KOMIIETEHIIMHU U3 OIIBITA IPYTHX; HEOOXOIUMOCTBIO B (DOPMHUPOBAHUH HOBBIX
3HaHW, B TOM 4Hcie (OPMYJIMPOBATh UJIeH, TOHATHS, THITOTE3bl 00 00BbEKTaX U SIBIICHUSX, B TOM YKCJIC paHee He
W3BECTHBIX, OCO3HABATh AC()UIIUTHI COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, INTaHUPOBATh CBOE Pa3BUTHE;
CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYALUIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAILUIO KAaK BbI30B, TPEOYIOLIUM



KOHTpPMeEp, KOPPEKTUPOBATh MPUHIMAEMEbIe PEIICHNUs U OeiCTBHS, (POPMYyITNPOBAThH U OIICHUBATH PUCKH U
MOCNeACTBUS, (HOPMUPOBATH OIIBIT.

MeTtanpeameTHble pe3yJabTaThl
MeTtanpeameTHble pe3yinbTaThl OCBOSHHUSI OCHOBHOW 00pa30oBaTeNIbHOM MPOrpaMMbl NMpeacTaABJIEHbI TPeMs
rpynnamMm yHUBepCcaJabHbIX Y4eOHbIX AeicTBuil (YY/):

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
BbINyCKHUK HAYYUTCS:

—  CaMOCTOSITENIBHO OIpPEACNATh LENIH, 3a4aBaTb IApaMeTpbl U KPUTEPUH, IO KOTOPBIM MOXKHO
OIPEAECIINUTD, YTO LIEJIb JOCTUTHYTA;

— OLEHUBATb BO3MOXHBIC [OCIHEACTBUS [JOCTWIKCHMS IIOCTABJICHHOW LE€IUM B  JIE€ATEIBHOCTH,
COOCTBEHHOM KU3HU U JKU3HHU OKPYKAIOUINX JIH0JIeH, OCHOBBIBAsICh HA COOOPaXKEHUAX ITUKH U MOPAJIH;

—  CTaBUTh U (OPMYIHMPOBATH COOCTBEHHBIC 3a/1a4i B 00pPa30BATEIbHON NEATEIPHOCTH M JKU3HEHHBIX
CUTYyaLUsIX;

—  OLEHHMBATh PECYpPCHI, B TOM YHUCIJIE BPeMs M JIpYrHe HeMaTepHalbHbIE PECYpChl, HEOOXOAUMBIE IS
JOCTH>KEHHS TIOCTABJIICHHOW LIETIH;

— BbIOMpaTh MyTh JOCTH)KEHUS LEIH, IJAHUPOBATh PELIEHHE IOCTABJIEHHBIX 3a]a4, ONTHUMH3UPYS
MaTepUaJIbHbIE U HEMATEPUAIIbHBIEC 3aTPATHI;

—  OpraHu3o0BbIBaTh 3(PPEKTUBHBIA MOMCK PECYypCcOB, HEOOXOAMUMBIX ISl JOCTHKECHUS IOCTABICHHOM
LEIIY;

—  COIIOCTaBJIATH NOJIYYEHHBIA Pe3yibTaT ACSITEIBHOCTH C IOCTABICHHON 3apaHee LEIbIO.

ITo3naBaTebHBIE YHMBePCAJIbHbIE YUeOHbIe AelCTBUS
BbINyCKHUK HAYYUTCS:

— HCKaTh M HAXOJUTh OO0OOIIEHHBIE CHOCOOBI pemIeHUs 3aJa4, B TOM YHCJE, OCYIIECTBISTH
pa3BepHYTHIM MHPOPMAIIMOHHBIA MMOUCK U CTaBUTh HA €r0 OCHOBE HOBBIC (y4eOHbIC M MO3HABATEIHHBIC)
3aJ1a4y;

—  KPUTHYECKH OIICHMBATh U MHTEPIPETUPOBATH MHPOPMAIUIO C Pa3HBIX MO3UIMNA, pACIO3HABATH U
(buKCcUpoOBaTh MPOTHBOPEUYHS B MHOOPMAIIHOHHBIX NCTOYHHUKAX;

—  HUCIOJIBb30BaTh Pa3IMYHbIE MOJAEIBHO-CXEMATHUUECKNUE CPEICTBA Ul NPEACTABIEHUS CYLIECTBEHHBIX
CBsI3€l M OTHOILIEHUH, a TaK)Ke MPOTUBOPEUNH, BBISIBJICHHBIX B MH()OPMAIIMOHHBIX HCTOYHHKAX;

—  HaxXOJWTh U MPHUBOJUTH KPUTHUYECKUE ApPTyMEHThl B OTHOILIEHUM JIEHCTBUH U CYKJIEHUH ApPYroro;
CIIOKOIHO M pa3yMHO OTHOCHTHCS K KPUTHYECKHM 3aMEYaHUSM B OTHOLIEHHH COOCTBEHHOT'O CYXACHU,
paccMaTrpuBaTh UX KakK pecypc COOCTBEHHOTO pa3BUTHS;

— BBIXOAMTH 3@ pPAaMKM Y4eOHOro TMpeaMeTa U  OCYIIECTBIATh IIE€JCHAINPABICHHBI IMOUCK
BO3MOXKHOCTEH /111 IIMPOKOI0 MEpPEeHoca CPeICTB U CIOCOOOB IEHCTBUS;

—  BBICTpauBaTh MHJIUBUAYAIbHYIO O00pa30oBaTelIbHYI TPAEKTOPUIO, YUYUTHIBAs OrPAHUYEHUS CO
CTOPOHBI JIPYTUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYEHHUS;

—  MEHATH U YACPKUBATh Pa3HbIE MO3UIMH B TI03HABATEIBHON AESITEIBHOCTH.

KomMyHHUKaTHBHBIe yHHBepcalbHble y4eOHbIe AeiicTBUSA
BbInycKHHUK Hay4YuTCsi:

—  OCYIIECTBIIATH JICJIOBYI0 KOMMYHHUKAIIHIO, KaK CO CBEPCTHHUKAMHU, TaK U CO B3POCIBIMH (KaK BHYTPH
o0pa3oBaTeNpHON OpraHM3aliM, TaK W 3a e NpeleinaMu), MOoAOUpaTh MapTHEPOB IS JEIIOBOM
KOMMYHUKAITUX UCXOJIS U3 COOOPAKEHUM Pe3yIbTaTUBHOCTH B3aMMOJICUCTBHS, @ HE IMYHBIX CUMITATHIA;

— TP OCYIIECTBIEHWU TPYNIOBOW PAOOTHI OBITh KaK PYKOBOJUTENEM, TaK M YIEHOM KOMaHIbI B
Pa3HBIX POJSX (TEHEPATOp UACH, KPUTHK, UCTIOJIHUTENh, BEICTYIAIOIINMA, SKCIIEPT U T.1.);

—  KOOPJMHHUPOBATH U BBIMOJHATH PA0OTY B YCIOBUSX PEATbHOTO, BUPTYaTbHOTO M KOMOMHHUPOBAHHOTO
B3aMOJCHCTBUS;



—  Pa3BepHYTO, JIOTUYHO M TOYHO H3JaraTb CBOK TOYKY 3pPEHMsI C MCIIOJIIb30BAHMEM aJ€KBAaTHBIX
(YCTHBIX ¥ IMCbMEHHBIX ) SI3bIKOBBIX CPEJCTB;

—  pacro3HaBaTh KOH(DIUKTOTEHHBIC CUTYAIlMH W MPEAOTBPAINaTh KOHMIUKTHI 10 MX aKTHBHOU (hasbl,
BBICTPAUBaTh JEJIOBYIO U 00pa30BaTEIbHYI0 KOMMYHHUKAIIHNIO, H30erast TMYHOCTHBIX OLICHOYHBIX CY)KJICHUH.

IIpenmMeTHbIe pe3y/ibTAThl OCBOCHUSA Y4eOHOI0 nmpeaMera « MaTeMaTukay.

Yray0aéHHbIi YPOBEHD
Jis  yCcremrHoro MpOJOJDKEHUS O00pa3oBaHMS IO  CICHUATBHOCTSM, CBSI3aHHBIM C TPHUKJIATHBIM
UCIOJIb30BaHUEM MaTeMaTuku (1-i ypoBeHb MIIAHUPYEMBIX PE3YJIbTATOB), BHITYCKHUK HAYYHUTCSH, a TaKXKe
MOJYYUT BO3MOKHOCTH HAYYUTHCH Ui OOECHEYCHUs YCICIIHOTO NPOAODKCHHUS OOpa3oBaHUsS II0
CHEIHAIbHOCTSIM, CBSI3aHHBIM C OCYILIECTBICHHEM HAYYHOW U MCCIIEI0BATEIbCKOM IEATEeILHOCTH B 00JIaCTH
MaTeMaTHKH ¥ CMEKHBIX HayK (2-i YpOBEHb IUTAHUPYEMBIX PE3YJIBTATOB, BBIICICHO KYPCUBOM).
DJIeMEeHThI TEOPUH MHOKECTB U MATEMATHYEeCKOM JIOTHKH
— CB000/IHO ONEPHUPOBATH MOHATUAMU: MHOKECTBO, ITyCTOE, KOHEYHOE U OECKOHEYHOE MHOKECTBA,
3JIEMEHT MHOKECTBA, MOJMHOXKECTBO, IepecedeHre, 00beAMHEHUE U Pa3HOCTh MHOYKECTB;
— MPUMEHSTH YMCIOBBIE MHOXKECTBA Ha KOOPJAMHATHOMN MPSMOI: OTPE30K, HHTEPBAJI, IOJyUHTEPBAI,
MIPOMEXKYTOK C BBIKOJIOTOM TOYKOM, rpaduueckoe npeacTaBieHue MHOXKECTB Ha KOOPJMHATHOMN MIIOCKOCTH;
— MPOBEPATH MPUHAICKHOCTH YJICMEHTAa MHOKECTBY;
— HaxOJIUTh TepeceueHrne U 00beIUHEHNE MHOXKECTB, B TOM UUCIIE MIPEICTABICHHBIX IpaduuecKu Ha
YHUCJIOBOM MTPSIMOM M HA KOOPAMHATHOM INIOCKOCTH;
3nech u ganee — 3HATh OMpPEJeIeHUEe TOHITHSI, 3HaTh U YMETh JI0Ka3bIBaTh CBOMCTBA (IIPU3HAKU, €CJIU OHH
€CTh) MOHSATHS, XapaKTePU30BaTh CBSI3U C JIPYTUMU TOHATUSMH, TIPECTABIISAS OJHO TIOHATHE KaK 4acTh
L[EJIOCTHOTO KOMILJIEKCA, UCIIOIb30BaTh MOHATHE U €r0 CBOMCTBA MPH MPOBEICHUU PACCYKICHUH,
JI0Ka3aTeNIbCTB, PEIICHUH 3a/1a4.
— 3a/1aBaTh MHOXKECTBA MEPEUUCIICHUEM U XapaKTEPUCTUIECKIM CBOWCTBOM;
— ONEPHUPOBATH MOHATUSAMU: YTBEPIKICHUE, OTPUIIAHNUE YTBEPIKICHHU S, ICTHHHBIE W JIOKHBIC YTBEPKIACHHUSI,
MPUYKHA, CIIEACTBHE, YACTHBIN cliyyail 00IIero yTBepKACHUs, KOHTpP MPUMED;
— MPOBOJIUTH JIOKA3aTeIbHBIC PACCYKICHUS T 000CHOBAHUS UCTUHHOCTH YTBEPIKICHUMH;
— onepupogamsv NOHAMUEM ONpeoeieHUs, OCHOBHbIMU GUOAMU ONpedesleHUll U MeopeM;
— NOHUMAMb CYMb KOCEEHHO20 00KA3AMeNbCMad;
— Onepupo8amsv NOHAMUAMU CUEMHO20 U HECUEMHO20 MHONCECMBA;
— NPUMEHAMb Memoo0 MAMeMamuyeckou UHOYKYUU O NPOBEOEHUsL PACCYHCOEHULL U OOKA3AMelbCme npu
peuteHuu 3a0au.
B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:
— HCIIONIb30BaTh YHCIOBBIE MHOKECTBA HA KOOPAMHATHOM MPSMOM U HA KOOPAWHATHOM MIIOCKOCTH IS
OIMMCAHUS PEATLHBIX TPOIICCCOB U SIBJIICHHUIA,
— MPOBOJUTH JI0Ka3aTeIbHbIC PACCYKICHUS B CUTYAIUSIX MOBCEAHEBHON KU3HU, IPH PEIICHUH 33714 U3
IPYTHUX TIPEIMETOB;
— UCNOIB308AMb MEOPEMUKO-MHONCECNBEEHHBILL S3bIK U A3bIK JIO2UKU OIS ONUCAHUS PeaibHbLX NPOYEeccos U
A6NEeHUl, NPU peueHUuY 3a0a4 0py2ux y4eOHvLX npeoMemos.
Yucia 1 BbIpaKeHUs
— CB00OHO OIEepPUPOBATH TOHATHUSAMU: HATYPAILHOE YHCIIO, MHOXKECTBO HATYPAIbHBIX YHCEII, IIeJI0e
YHCII0, MHOXKECTBO IIeNIbIX YHCEN, OOBIKHOBEHHAs! APOOb, AecITUYHAs APoOb, CMEIIaHHOE YHCIIO,
paIMoHaIbHOE YHCII0, MHOKECTBO PAIMOHAIBLHBIX YHCEN, UPPANMOHAIEHOE YUCIIO, KOPEHB CTEIICHH N,
JNEHUCTBUTENLHOE YUCIIO, MHOKECTBO JICHCTBUTEIHHBIX YHCEN, TEOMETPUUYECKas HHTEPIIPETAIIHS
HATypaJIbHBIX, IIENIBIX, PAIIHOHAIBHBIX, JCHCTBUTEIBHBIX YHCET,
— MOHUMATh U OOBACHATH PA3HUILY MEX]TY MTO3UIIMOHHON U HEMO3UIIMOHHOW CHCTEMaMHU 3aITHCH YUCEIT;
— MEePEBOJIUTH YHCIIA U3 OJTHOW CUCTEMBI 3aIUCH (CHCTEMbI CYUCIICHUS) B IPYTYIO;
— JIOKa3bIBaTh M MCIIOJIb30BATh MPU3HAKU JEITUMOCTH, CyMMBI M IPOU3BEACHUS MIPH BBHITTOIHEHUU
BBIYHCIICHUH M PEIICHUH 3a7a4;
— BBITIOJIHATH OKPYTJICHUE PAIlMOHANBLHBIX U UPPAIIMOHATBHBIX YUCEI C 33JaHHON TOYHOCTHIO;
— CpaBHUBAThH JCHCTBUTEIbHBIC YHCIIA PA3HBIMU CIIOCO0AMHU;
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— YIOpPAI0YMBATh YHCIIA, 3alIUCAHHbIC B BUE OOBIKHOBEHHON M JECITUYHOM poOH, YnCIIa, 3aTCaHHbIE C
UCIOJIb30BAHUEM apU(PMETUUECKOT0 KBaIPaTHOTO KOPHS, KOPHEH CTeneHH O0bIe BTOPOii;

— naxoauts HO/] u HOK pa3HbiMu crioco0amu 1 CTIONIb30BaTh UX MPH PELLICHUH 3a7ay;

— BBINOJIHATD BBIYMCIICHUS U IPEe00pa30BaHMsl BEIPAXKEHUH, COEpKAILUX JeHCTBUTENBHBIE YHCHIA, B TOM
qucJie KOPHU HaTypaJIbHbIX CTEIIEHEH;

— BBINOJIHATB CTaHJAPTHBIE TOKIECTBEHHbIE IIPe00Pa30BaHMUs TPUTOHOMETPUUECKUX, JIOTapU(PMUIECKHUX,
CTETEHHBIX, UPPALMOHATIbHBIX BBIPAXKEHUI;

— €80000HO ONEpPUPOBAMb YUCTOBLIMU MHONACECMBAMU NPU PEULEHUU 3A0aY,

— NOHUMAMb NPUHUHBL U OCHOBHbIE UOCU PACUUPEHUS YUCTIOBbIX MHOICECTNE,

— 671a0emb OCHOBHLIMU NOHAMUAMU MEeOPUU 0eNUMOCU NPU Peulenul CMaHOapmHbIX 3404y,

— umems 6a306bie NPeOCMAGIEHUs O MHONCECHBE KOMNAEKCHBIX YUCE,

— CB00O0OHO BLINOIHAMb MOACOECHBEHHbIE NPEOOPAZOBANUL MPULOHOMEMPULECKUX, TI02APUPMUYECKUX,
CMeNneHHvIX GbIPANCEHUT,

— gnademv hopmynoi bunoma Horomona,

— NpUMeHsmb Npu peweHuu 3a0ay meopemy o auHetnom npeocmaeienuu HOJ[, Kumatickyto meopemy oo
ocmamxkax, Manyro meopemy @epma,

— NpUMeHAMb NPU peleHUU 3a0ay MmeopemuKo-yuUciosslie QYHKYUU: YUCI0 U cymma oeaumenei, QyHKYuro
Dunepa;

— NPUMEHAMb NPU peuteHuU 3a0a4 yentvle OpooU, MHO20UIEHbL C OeUCMEUMENbHbBIMU U YebIMU
Koaghhuyuenmamu,

— 671a0emb NOHAMUAMU. NPUBOOUMBLE U HENPUBOOUMbIE MHO20UICHbL, NPUMEHAMb UX NPU PEeUleHUU 3a0aY,
— npumensams npu pewenuu 3a0ay OCHO8HYI0 meopemy ancedpwvl, npocmetiviue QyHKYuu KOMNIEKCHOU
nepemMenHolU KaKk 2eomMempuyeckue npeoopazoeaHus.

B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTHX NPEIMETOB:

— BBIIIOJIHATD U OOBSICHATH PE3YJIbTaThl CPAaBHEHUS PE3YJIbTaTOB BBIYMCICHUN TP PEIIEHUU PAKTUYECKUX
3ajay, B TOM 4YKciie NPUOIMKEHHBIX BEIYUCICHHUH, UCIIONB3Ys pa3Hble CLIOCOObI CPaBHEHMUIA;

— 3alKCbIBaTh, CPABHUBATD, OKPYTJISATH YHCIIOBbIE IaHHBIE;

— HCIIOJIb30BaTh PEAJIbHBIC BEJIMYHMHBI B Pa3HbIX CUCTEMAaX U3MEPEHUS;

— COCTAaBJIAThH U OLICHUBATH Pa3HBIMU CIIOCOOAMU YUCIIOBbIE BHIPAKEHUS IIPU PEILIEHUU IPAKTUUECKUX
3aJa4 ¥ 3a/1a4 U3 JPYrux y4yeOHbIX MPEAMETOB.

YpaBHeHus1 M HepaBeHCTBA

— CB0OOOZHO ONEpUpPOBaTh MOHATUAMU: YPABHEHUE; HEPABEHCTBO; PABHOCHIIbHBIE YPABHEHUS U
HEPAaBEHCTBA; YpaBHEHUE, SBISIOLIEECS CIEACTBUEM IPYrOro ypaBHEHUS; YpaBHEHHUS, PABHOCUJIbHbBIE HA
MHOYKECTBE; PABHOCUJIbHBIE PEOOpa30BaHMsl YPaBHEHMIA;

— pemiath pa3Hble BUbl YPAaBHEHUN U HEPABEHCTB U UX CUCTEM, B TOM UHUCJIE HEKOTOPBIE YPaBHEHHUS
TpeTbell 1 4eTBEPTOI cTeneHel, IpoOHO-pallOHANIbHBIE U UPPALIMOHAIIBHBIE;

— OBJIa/IETh OCHOBHBIMM THUIIaMU TIOKAa3aTEJIbHBIX, JIOrapU(PMUUECKUX, HPPALIUOHATIbHBIX, CTEIIEHHBIX
YPaBHEHUI U HEPABEHCTB U CTaHJAPTHBIMU METOJAMM UX PELICHUH U IPUMEHATH UX NPU PELICHUH 33]1a4;
— IPUMEHATH TeOpeMy be3y K penieHuto ypaBHEHUN;

— NPUMEHATH TeOpeMy Buera Ji1s perieHnst HEKOTOPhIX ypaBHEHUH CTENIEHU BBIILIE BTOPOH;

— MOHUMATh CMBICII TEOPEM O PABHOCUJIbHBIX U HEPABHOCUJILHBIX MPe0oOpa30oBaHUsIX YPaBHEHUN U YMETh
UX JIOKa3bIBaTh;

— BJIaJIETh METO/IAMHU PEILIEHUSI YPaBHEHU I, HEPABEHCTB U UX CHUCTEM, YMETh BHIOUpATh METO PELICHUS U
000CHOBBIBaTh CBOM BBIOOD;

— HCIIOJIb30BaTh METOJI MHTEPBAJIOB JIJIsl PELIEHHsI HEPAaBEHCTB, B TOM YHUCJIE JPOOHO-pallMOHANIbHBIX U
BKJTIOYAIOIIUX B ce0s1 MPPALMOHATILHBIE BHIPAKECHNUS;

— pemiath anredpandeckue ypaBHEHHs U HEpaBEHCTBA U X CHUCTEMBI C TapaMeTpaMu ajareOpanyeckuM u
rpadu4ecKuM METO/IaMH;

— BJIaJIETh PAa3HBIMHU METO/IaMHU JI0Ka3aTeJIbCTBA HEPABEHCTB;

— pelaTh ypaBHEHHUS B LENbIX YUCIAX;

— n300pakaTh Ha MIIOCKOCTU MHOKECTBA, 33/1aBa€Mbl€ YpaBHEHUSIMHU, HEPABEHCTBAMH U UX CHCTEMaMU;
— cBOOO/IHO UCTIOJIB30BATH TOXK/IECTBEHHbIE TPE0OPa30BaHUs NPHU PEIICHUHN YPaBHEHHUH U cHCTEM
YPaBHEHUH;



— c80000HO Onpedensms Mun U GblOUPaNms Memoo peueHUs NOKA3AMeNbHbIX U 102aAPUPMUYECKUX
VPa8HeHUll U HEPABEHCMS, UPPAYUOHATLHBIX YPAGHEHUU U HEPABEHCME, MPULOHOMEMPULECKUX YPAGHEHUU U
Hepa-

8EHCME, UX CUCTEM,

— €80000HO peuiams cucmeMmbl TUHEUHbIX YPAGHEHUTL,

— peuiamsb OCHOBHble MUNbL YPAGHEHUI U HEPABEHCME C NAPAMEMPAMU;

— npumenAms npu pewenuu 3a0ay nepasencmea Kowu—D~byHuakoeckozo, bepuynnu;

B noBcegHeBHOI )KM3HM M NIPU U3YYEHHH APYTHX NPEAMETOB:

— COCTaBJIATh U pellaTh ypaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IIPH PELICHUH 3a7a4 U3 IPYTUX YIeOHBIX
IIPEIMETOB;

— BBINOJIHATH OLEHKY MPaBIONO100Ms Pe3ylIbTaTOB, MOIYYaeMBbIX NP PEIICHUH Pa3IMYHBIX YPaBHEHUH,
HEpPaBEHCTB U UX CUCTEM, [P PELICHUHU 3aJjay U3 IPYTUX YU€OHbIX [IPEIMETOB;

— COCTaBJIATh U peIlaTh YpaBHEHUS M HEPABEHCTBA C MapaMeTPaMy IPU PELICHUH 33/1a4 U3 JPYTruX
y4eOHBIX IIPEIMETOB;

— COCTaBJIATh ypaBHEHUE, HEPABEHCTBO WJIM UX CUCTEMY, OIMCHIBAIONINE PEATTbHYIO CUTYAIHIO WIH
NPUKIIAJHYIO 3a/1a4y, UHTEPIIPETUPOBATh [10JIyYCHHbIE PE3YJIbTaThI;

— UCHOJB30BATh MPOTrPAMMHBIE CPE/ICTBA MPH PEIICHUH OT/AEIBHBIX KJIaCCOB YPaBHEHHH U HEPABEHCTB.
DOyHKIUH

— BrnaneTs moHATHAMU: 3aBUCHMOCTD BETHYUH, (DYHKIIHSA, apTYMEHT U 3HaueHHE (PyHKIMH, 001aCTh
OIpeJIeJIEHUs] U MHOXKECTBO 3HaUeHUM (QyHKIMHU, rpadUK 3aBUCUMOCTH, rpaduK GyHKIHHU, HYJIU QYHKILINY,
MIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, BO3PACTAaHHE Ha YMCIOBOM IPOMEXKYTKE, YObIBAaHHE Ha YHCIOBOM
IIPOMEXYTKe, HauOoJIblllee U HaUMEHblIlee 3HaueHus1 (YHKLUU Ha YUCIOBOM IPOMEXKYTKE, IepUoANYecKast
byHKIWsA, Tepro, YETHAS 1 HeYETHAS (PYHKIMH; YMETh IPUMEHSTh STH MOHATHUS MPH PEIICHUH 3a]1a4;

— BJIQJIeTh MTOHATHEM: CTENIeHHAsl (PYHKIMS; CTPOUTD €€ rpauK U yMETh IPUMEHATh CBOMCTBA CTETIEHHON
(GYHKINU TpU peIIeHUH 3a1a4;

— BJIAJIeTh MOHATUAMU: TIOKa3aTenbHas QYHKLHNSA, SKCIIOHEHTA; CTPOUTh UX IPaUKU U yMETb IPUMEHSTh
CBOIMCTBA [TOKa3aTeIbHONU (DYHKIIMU IPU PELLICHUH 33/1a4;

— BJIAJIeTh NMOHATHEM: JIorapudmMuueckas QyHKIUS; CTPOUTh €€ rpaduK U yMETb IPUMEHATh CBOICTBA
norapupMUUecKor QYHKIMH IPU PELICHNUH 3a7ay;

— BJIAJIeTh IOHATHEM: TPUTOHOMETPUYECKUE PYHKIMHU; CTPOUTH UX IPpauKU U yMETh IPUMEHSTh CBOMCTBA
TPUTOHOMETPHUYECKUX (DYHKIUI MPU PEIICHUH 3a/1a4;

— BJIQJIeTh NMOHATHEM: 0OpaTHas (YHKIMS; MIPUMEHSATh 3TO NOHATHE MPH PELICHUH 33jay;

— MPHUMEHSTH MPH PEIICHUH 3a7ad CBOWCTBA (DYHKINI: YETHOCTD, TIEPUOJMIHOCTD, OTPAHHYCHHOCTB;

— NPUMEHSATH NIPH PEeILICHUH 3ajiay MpeoOdpa3oBaHus rpauKoB GyHKIUH;

— BJIQJIETh MOHATHUSMH: YUCIIOBBIE TIOCIIEAOBATENIEHOCTH, apU(PMETHIECKass U TEOMETPUIECKast POTPECCHH;
— MPUMEHSATH NIPH PEIICHUHN 3ajay CBOMCTBA U MPU3HAKU apU(PMETHUECKONW U TeOMeTPUIECKOM
MIPOTPECCUM;

— 81a0emyb NOHAMUEM: ACUMRIMOMA, YMemb €20 NPUMEHAMb NPU peuleHuy 3a0ad;

— NPUMEHAMb MemoObl peulerus NPoCcmeuuux OuppepeHyuarbHbIX ypasHeHuii nepeo2o U 6MmMopo2o
NOpsOKOS.

B noBceaHeBHOI :KM3HM ¥ TPU U3YYE€HHH IPYTUX Y4eOHBIX NPEAMETOB:

— OMpeeNsATh o rpaduKaM U UCTOIb30BATh /IS peIlIeHHs! TPUKJIAAHBIX 33724 CBOMCTBA peabHbBIX
MIPOIIECCOB M 3aBUCUMOCTEH (HanOOJIbIIINE M HAUMEHBIINE 3HAYCHHUS, IPOMEKYTKH BO3pACTaHUS H
yOBIBaHUs, MPOMEXKYTKH 3HAKOIIOCTOSHCTBA, ACHMOTOTHI, TOUKH Meperuoda, nepuoi u T. 1.),
MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOW ITPAKTUYECKON CUTYALINH;

— OMpeneNATh Mo rpaduKaM NMPOCTeHIINe XapaKTEPUCTHKHU MEPUOANIECKHUX IPOLIECCOB B OMOJIOTHH,
HYKOHOMHUKE, MYy3bIKE, PQJHOCBSI3HU U T. II. (aMIUTHTY/1a, IEPHOJ U T. 11.).

JIeMEeHTbl MATEeMaTHYeCKOI0 aHAIN3a

— BuaneTs nonsiTueM: 6eCKOHEYHO yObIBaroIIasi reOMEeTpHUecKas MPorpeccus u yMeTb IPUMEHSTh €ro Ipu
pelLIeHNH 3aa4;

— MIPUMEHSTH [T PEeIICHHS 33a]1a4 TEOPHUIO TIPEIEIIOB;



— BJIAJICTh MOHATUSAMHU: OCCKOHEYHO OOJIBIINE YHCIOBBIC TIOCIICI0BATEIIBHOCTA U OECKOHEUHO MaJIbie
YHCIIOBBIC MTOCIIEIOBATEILHOCTH, YMETh CPAaBHUBATh OECKOHEYHO OOJIbIIINE H OECKOHEYHO MaJlble
MOCJICIOBATEIbHOCTH;

— BJIQJICTh MOHATHAMU: TIPOU3BOIHAS (DYHKIIMH B TOYKE, TPOU3BOIHAS (PYHKIINH;

— BBIYUCIIATH MPOU3BOIHBIC 3JICMEHTAPHBIX PYHKIIMH 1 UX KOMOUHAIIHIA;

— UcCcleIoBaTh (PYHKIIUK HAa MOHOTOHHOCTD U 9KCTPEMYMBI;

— CTPOUTD rpadMKu U MPUMEHSITH UX K PEIICHHIO 3a/1a4, B TOM YHUCIIC C TapaMETPOM;

— BJIQJICTh MMOHATHEM: KacaTelbHas K TpaguKy GyHKIIMH; yMETh PUMEHSTh €T0 MPH PEIICHUH 33]1ay;
— BJIAJICTh MOHATUSAMU: TIEPBOOOpa3Hasi, ONpeACAEHHbI HHTETPAT,

— npuMeHATh TeopeMy HproToHa—JIeliOHuIa 1 e€ cieIcTBHS [T PeIICHHUS 3a/1ay;

— €80000HO 61a0eMb CMAHOAPMHBIM ANNAPANOM MAMEMAMUYECKO20 AHANU3A O/ BbIYUCTEHUS
NpoOU3BOOHBIX PYHKYUU OOHOU NePEeMEHHOLL,

— CB0D0OHO NPUMEHAMb ANNapam Mamemamuyecko20 aHamu3a 0asa Uccied08anus hyYHKyutl u nOCMpoeHus
epaguxos, 6 mom yucie uccied08anusl Ha GbINYKIOCb,

— onepuposamuv NOHAMUEM NEPEO0OPA3HOU Ol peuleHUsl 3a0a4,

— 081a0emb 0CHOBHLIMU c8edeHUsAMU 00 unmezpaie Horomona—/Jleiibnuya u eco npocmeriviux
NPUMEHEHUsX,

— onepupogams 6 CMAHOAPMHBIX CUMYAYUSX NPOU3BOOHBIMU BbICULUX NOPSIOKO8,

— YyMemb NpUMEHAMb NPU peuleHUuU 3a0ay C8OUCMBA HeNPePbIEHbIX YHKYULL,

— yMemb npuMeHsms npu peweHuu 3a0ay meopemvi Bellepwmpacca;

— YMemb 8bINOHAMb NPUOTUNCEHHBLE BLIYUCTIEHUS (MEMOObl PeueHUs. YPAGHEHUL, bIYUCIeHUs
onpeoenénHno20 unmezpaia);

— YMemb NpUMeHAMb NPULOHCEHUE NPOU3BOOHOI U ONPEOeIEHHO20 UHMeZPald K peuleHuro 3a0ay
ecmecmeo3HanUsL;

— 61a0emsb NOHAMUAMU: MOPAsi NPOU3BOOHASL, BLINYKIOCMb 2pauKa pyHKyuu,; ymems ucciedo8ams
@DYHKYUIO HA 8LINYKIOCTD.

B noBceHeBHOI )KM3HM M NIPH U3YYEHHH JPYIUX Y4eOHbIX MPEIMETOB:

— pemath NPUKIAIHbIC 33]]a4d U3 ONOJIOTHH, (PU3UKU, XUMHH, SKOHOMHKH U JIPYTHX MPEJIMETOB,
CBSI3aHHBIC C UCCIICIOBAHMEM XapaKTEPUCTHK MTPOIECCOB, HHTEPIIPETUPOBATH MMOJYYCHHBIC PE3YJIbTATHI.
Kom0uHaTopuka, BepoOSITHOCTb M CTATHCTHKA, JJOTHKA U Teopus rpagos

— OnepupoBaTh OCHOBHBIMH OITUCATEIBHBIME XapaKTEPUCTUKAMHU YHCIIOBOTO HAO0OPa; OHATHIMH:
TeHEpabHasi COBOKYITHOCTh U BBIOOPKA;

— OMEePHPOBAThH MOHATHUSIMH: YaCTOTA U BEPOSATHOCTH COOBITHSI, CyMMa M MIPOU3BEACHNE BEPOSITHOCTEH;
BBIUUCIISATH BEPOSITHOCTU COOBITHI HAa OCHOBE TIOJICUETA YHCIIa UCXO/IOB;

— BJIQJIETh OCHOBHBIMHU TIOHATHSIMH KOMOWHATOPUKH U YMETh MPUMEHSATH MX TPHU PEIICHUH 3a/1a4;

— UMETh MPEJCTaBICHHE 00 OCHOBAaX TEOPUH BEPOSTHOCTEIA;

— HUMETh MPEJCTABICHHUE O JUCKPETHBIX U HEMIPEPBIBHBIX CIyYaHBIX BEJIMUUHAX M PACTIPEICIICHUSX, O
HE3aBUCHMOCTH CITyYaiHbIX BEJIMYNH;

— HUMETb MPEJCTABICHHE O MATEMAaTHUYECKOM OKHUIAHUU U TUCTIEPCHH CITyYaiHbIX BEITHYHH,

— UMETh MPEJICTABICHHE O COBMECTHBIX PACIIPEICIICHUSIX CITyUaiiHbIX BEJIHUYMH;

— MOHUMATh CYTh 3aKOHA OOJIBINX YKCET U BELIOOPOYHOTO METO/1a H3MEPEHUS BEPOSITHOCTEH;

— UMETh MPEJICTABICHHE O HOPMAIILHOM PACIPEICIICHUH U TIPUMEPax HOPMAIBHO PacipeeIEHHBIX
CIIy4YaiiHBIX BEJIMYMH;

— UMETh MPEJCTABICHHE O KOPPEISAIUH CIyIallHbIX BEJIUYNH;

— uMemsb npeocmasieHue 0 YeHMpaibHOU NpedesbHoll meopeme;

— umems npeocmasienue 0 8bl00POUHOM KOIpuyuenme Kopperayuu u TUHeUHOl pecpeccuu;

— umemsb npeocmasierue 0 CMamucmu4ecKux 2unome3ax u nposepke CMamucmuyeckol 2unomesbl, o
cmamucmuxe Kpumepus u e€ ypoeHe 3HauuMOCmu,

— UMemsb nPeoCmasieHue 0 Ce:A3U IMIUPULECKUX U MeoPemUudecKux pacnpeoeienutl;

— umMems npedcmasienue 0 KOOUPOBAHUU, OBOUUHOU 3ANUCU, OBOUUHOM Oepese;

— 61a0emb OCHOBHbIMU NOHAMUAMU Meopuu 2paghos (2pag, sepuiuna, pebpo, cmeneHs 6epuiltbl, NYMbs 8
epaghe) u ymems npumMeHsAmMb Ux NPU peueHuu 3a0ay,

— uMemsb npeocmasienue 0 0epesvbax u ymems NPUMEHAMb €20 Npu peueHuu 3a0ay,
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— g1ademuv NOHAMUEM: CEAZHOCMb, YMEMb NPUMEHAMb KOMNOHEHMb C6A3HOCMU NPU PeuleHUuU 3a0a4;

— yMemb 0Cyuecmeisimes nymu no péopam, 06xoovi pébep u eepuiun epaga;

— umems npedcmagnenue 06 Jiineposom u I amurbmoHo8oM nymu; umems npeocmagienue o mpyoHocmu

3a0auu Haxodcoenus I amunbmonosa nymu;

— 81ademv NOHAMUAMU. KOHEUHbLe CUEMHbLIE MHOJCECBA, CUEMHbIE MHOICECMEA; YMeMb NPUMEHAMb UX

npu peweruu 3a0au,

— YyMemb NPUMEHsAMb Memoo Mamemamu4eckoli UHOYKYuu,

— ymemb npumensams npunyun /lupuxie npu pewenuu 3a0ay.

B noBcenHeBHOM KU3HM M NIPH M3YYEHHH APYTUX NPeIMETOB:

— BBIUUCIIATH WM OLEHUBATH BEPOSITHOCTU COOBITHI B peabHOM KU3HU;

— BBIOMPATh METO/IbI MTOIXO/SIIEr0 MPEACTaBICHUS 1 00paOOTKH JaHHBIX.

TekcToBBIC 3aa4H

— Pemats pasHble 3aa4y MOBBILICHHOW TPYIHOCTH;

— aHAJIM3UPOBATh YCIOBHE 33Ja4l, BBIOMPATh ONTUMAJIBHBIA METOA PELLICHHs 3a/1a4l, pacCMaTpUBas

pa3IMYHbIE METO/IBI;

— CTPOMTbH MOJIEJIb PELICHNUS 3a7a4H, IPOBOIUTH JOKa3aTeIbHbIE PACCYKICHUS IIPU PELLICHUHN 3a1a4H;

— pewartb 3a1auu, Tpelyromnue nepedopa BApUaHTOB, IPOBEPKHU YCIOBHIA, BRIOOPA ONTUMAIBHOTO

pe3yibTara;

— aHaJM3UPOBATh U UHTEPIPETUPOBATH MTOJIYUEHHBIE PEIIEHUS] B KOHTEKCTE YCIOBUSA 3a/1a4M, BHIOUPATh

peleHtsl, He TPOTUBOpeYallie KOHTEKCTY;

— MEPEeBOUTH MPH PEIICHUH 331a9i HHPOPMALIUIO U3 OJHON (OPMBI 3aIUCH B APYTYIO, HCIIONIB3YS TPU

HE00XOAUMOCTH CXEeMbl, TaOIUIbI, TpaUKH, AUArpaMMBbI.

B noBceHeBHON KU3HM M NIPM M3YYEHHHU APYTUX NPeIMETOB:

— pelarh IPaKTUYECKHE 3ajaui U 33a4d U3 IPYTUX MPEIMETOB.

Hcropusi 1 MeTOIBI MATEMATUKHU

— Wmetsb npeacTaBieHye o BKIIAI€ BbIJAIOIINXCSI MATEMATUKOB B pa3BUTHE HAYKH;

— [OHUMAaTh POJIb MaTEMAaTUKU B pa3BuTUH Poccuu;

— UCIOJIb30BATh OCHOBHBIE METObI I0Ka3aTeNbCTBA, IPOBOIUTH 10KA3aTEIbCTBO U BHINOIHATh

OIIPOBEPIKEHUE;

— IPUMEHATh OCHOBHBIE METO/IbI PEILICHHs] MaTEMATHYECKUX 3a/1a4;

— Ha OCHOBE MaTeMaTHUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE XaPAKTEPU30BATh KPACOTY U COBEPILIEHCTBO

OKPY>KaOILEro MUpa U MIPOU3BENECHNUN UCKYCCTBA;

— MPUMEHSATH NPOCTENIINE TPOrPaMMHbIE CPEACTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU

pelIeHN MaTeMaTHYeCKUX 3a/1ay;

— MOJIb30BATHCSI MPUKIIAJAHBIMU POTpaMMaMH U IPOTPAMMaMU CUMBOJIBHBIX BBIYMCIICHUH [

UCCIIeIOBaHHSI MAaTEMAaTHUYECKUX OOBEKTOB;

— NPUMEHAMb MAMEMaAMU4ecKue 3HAHUs K UCCIe008AHUIO OKPYACAIOUe20 MUPa (MOOeIuposanue

@uzuueckux npoyeccos, 3a0ayu IKOHOMUKU).

I'eomerpus

— Brazners reomMeTpuyecKMMH MOHATUSAMU MIPH PEILICHUM 33J1a4 M IPOBEACHUN MaTeMaTUYECKHX
pacCyXJIeHUH;

—  CaMOCTOATEIbHO (POPMYIHPOBATH OINPENETICHHS] TEOMETPUUECKUX (PUTYD, BBIABUTATh THIIOTE3bI O HOBBIX
CBOMCTBaxX M MpPU3HAKAX F€OMETPUUYECKUX QUTYyp U 0OOCHOBBIBAThH UJIM OIIPOBEPIaTh UX, 0000IIATh WK
KOHKPETU3UPOBATh Pe3yIbTaThl HA HOBBIX Kj1accax (Uryp, MIPOBOAUTH B HECIOXKHBIX CIIydasx
KJIacCU(pUKALUIO (GUTYpP MO PA3IUYHBIM OCHOBAHUSM;

— HCCIIEZI0OBATh YEPTEXHU, BKIIOUas KOMOMHAIMU (UTYp, U3BIIEKATh, UHTEPIIPETUPOBATH U
npeoOpa3oBbIBaTh HH(POPMALIKIO, IPEACTABICHHYIO Ha YepTEexkax;

— pewiathb 3a/1a4yll FT€OMETPUUECKOrO COJIEP)KaHUs, B TOM YHCIIE B CUTYallUsX, KOT/Ia aITOPUTM PELICHUS He
CJIETyeT SIBHO U3 YCJIOBHSI, BHIIOJIHATH HEOOXOAUMBIE JIJISl pELICHUS 33/1a4U JIONOJHUTENIbHbIE
MOCTPOCHHUS, UCCIIEI0BATh BO3MOKHOCTh IPUMEHEHHS TeopeM U (HOopMyIT JUI peLIeHUs 3ajay;

— yMmeTh GOpMYIIMPOBATh U JOKA3bIBaTh FTEOMETPUUECKUE YTBEPKICHHUS;

— BJIQJETh MOHATUSMHU CTEPEOMETPHUU: MPU3Ma, apajuleNenune, TupaMuia, TETpadap;



— HMCTb IPCACTABIICHUA 00 akcroMax CTCPCOMCTPHUHU U CIICACTBUAX U3 HUX U YMCTb NPUMCHATH UX IIPpU
pELIeHNH 3a/]a4;

— yYMETb CTPOUTH CEUCHHsI MHOTOTPAHHUKOB C UCIIOJIb30BAHUEM PA3JINYHBIX METO/IOB, B TOM YHCIIE U
METO/1a CJIE/IOB;

— HMCTb IIPEACTABJICHUC O CKPCIIUBAOIINXCA MIPAMBIX B IIPOCTPAHCTBE U YMETh HAXOAWUTH YI'OJI U
PACCTOAHNEC MCIKAY HUMU;

— IPUMEHATh TEOPEMBI O APAITIEILHOCTH NMPSAMBIX U IUNIOCKOCTEH B IPOCTPAHCTBE MPU PELICHUN 33/1a4;

— yYMETh IPUMEHSTH MapaliebHOE MTPOSKTUPOBAHUE TSl U300pakeHus GUryp;

— YMETb IPUMEHSATH NEPIEHANKYJIIPHOCTH IIPSIMOU U INIOCKOCTH IIPU PELICHUH 3a/1a4;

— BJAJACTb HNOHATUAMH OPTOrOHAJIIBHOC IMMIPOCKTUPOBAHNEC, HAKJIOHHBIC U UX MPOCKIUU, YMCTh IPUMCHATH
TEOPEMY O TpeX HEPIEHAUKYIISIpax IpU PEIICHUHN 3a0a4;

—  BIIAQJIETh MOHATUSAMHU PACCTOSHUE MEXy (PUTYpaMHU B IIPOCTPAHCTBE, OOLIMIA NEPIEHAUKYIISAP ABYX
CKPELIMBAIOIIUXCS MPSIMBIX U YMETh IPUMEHSATh UX IIPU PELLICHUHU 3a/1a4;

— BJAACTb NOHATUCM YT'OJI MCKIAY HpHMOfI " INIOCKOCTBIO U YMCTh IIPUMCHSATH €TI0 IIPpU PCILICHUU 3aaa4;

— BJIaACTb NOHATHUAMU I[ByI‘pElHHBIfI YroJi, yroja MCxKay IJIOCKOCTAMHU, NCPIICHAUKYIIAPHBIC INIOCKOCTHU U
YMETb IPUMEHSTh UX IIPU PELICHUHU 33/1a4;

— BJIAaACTh NOHATUAMM IIpHU3MaA, [MAPAJUICIICTIMIIC U IPUMCHATDH CBOMCTBA napauicjielimic/aa npu peucHumn
3aja4;

—  BIAJIETh MOHATHEM IPSIMOYTOJIbHBIN Napaiesienune] U IPUMEHATh €ro IpHU pelleHu! 3a/1a4;

— BIQJIETh MOHATUAMHU IMPAMMJIA, BUbI TUPAMUJL, JIEMEHThI IPAaBUIbHOMN MUPAMUIBI U YMETh IPUMEHSTh
UX IPU PELIeHNH 33/1a4;

— HUMETH NIPEJCTABICHUE O TEOpeEME Diliepa, MPaBHUIbHBIX MHOTOIPaHHHUKAX;

— BJaACTh NOHATHUEM ILJIOIIaau HOBCpXHOCTCﬁ MHOI'OI'PaHHUKOB U YMCTb NPHUMCHATH €ro nNpru pCiCcHUU
3aja4;

— BIAJIETh MOHATUAMU Tella BpalleHus (LMIMHAP, KOHYC, ap U cdepa), UX CeUeHHsI U yMeTh IPUMEHATh
UX IIpU PELICHNH 3a/1aY;

—  BIIAJIETh MOHATUAMHU KacaTeJbHbIC MPSMbIC U IUIOCKOCTH U YMETh IPUMEHSTh U3 IIPU PELICHUH 3a/1a4;

— HMEeTb NPEJICTABIICHHs O BIIMCAHHBIX U OMMCAHHBIX cepax U yMEeTb IPUMEHSTh UX IIPU PELICHUHU 3a/a4;

—  BIAJIETh MOHATUIMHU 00BEM, 00bEMBI MHOTOI'PAHHHUKOB, TEJl BPALLCHUS U IPUMEHATh UX NPHU PEIICHUH
3aj1a4;

— HMCTb NIPEACTABJICHUE O Pa3BCPTKE HMJIIMHAPA U KOHYCA, INIOMAaAN IMOBECPXHOCTH HUJIMHAPA U KOHYCA,
YMCTb [IPUMCHATH UX IIPU PCIICHUHA 3a1a4;

— HMEeTh NpeJICTaBlIEHHUE O MO U chepbl U YMETh IPUMEHSATh €ro MU peleHUH 3a/1a4;

— yMeTh peulaTh 3a7a4yd Ha KOMOMHAIIMY MHOTOI'PaHHUKOB U TE€J BpallleHHUS;

— HMCTb NIPEACTABIICHUEC O HOI[O6I/II/I B IPOCTPAHCTBC U YMCTb PCUIATH 3a1a4Y1 Ha OTHOIICHUE 00BEMOB U
IIoIaiel NOBEpXHOCTEHN MOAOOHBIX PUTYP.

B noeceonesnoii sicuznu u npu uzyueHuu Opy2ux npeomemos:

COCTABIISATh C UCIIOJIb30BAHNUEM CBOMCTB F€OMETPUIECKUX (PUTYp MATEMAaTHUYECKAE MOJICITH JIJISl PEIICHUS

3a7a4 MPAKTHIECKOTO XapakTepa U 3a/1a4 U3 CMEKHBIX JTUCIUILINH, HCCIIEI0BATh MOJYyYCHHbBIE MOJICIIHA U

UHTEPIPETHUPOBATh PE3YIIbTAT.

BBINyCKHUK MOTYYUT BO3MOXKHOCTD HAYIHTHCS:

—  Umems npedcmasnenue 06 akCUOMAMULECKOM Memooe;

—  8lademv NOHAMUEM 2eOMEMPUUECKUe Mecma moyex 8 NPOCMPAHCMEe U yMemsb NPUMEHSIMb UX OJisl
peutenus 3a0a;

—  yMemb npuMeHsims O/l peeHust 3a0a4 COUCMEA NJIOCKUX U 08VSPAHHbBIX Yel08, MPeXePaHHo20 yaida,
meopembl KOCUHYCO8 U CUHYCO8 OJisk MPeXePAHHO20 Yend,

—  e1ademv NOHAMUEM NEPREHOUKVISIPHOE CeYeHue NPUMbL U YMemb NPUMEHSIMb €20 NPU PeuleHuu 3a0ad,
uMemv npedcmasgieHnue 0 080UCMEEHHOCTU NPABUILHBIX MHO202PAHHUKOS,
81a0emb NOHAMUAMU YEHMPAIbHOE U NAPALILENIbHOe NPOEKMUPOSAHUE U NPUMEHSINb UX NPU
ROCMPOEHUU CeYeHUTI MHO2OZPAHHUKO8 MEMOOOM NPOEKYULl,



—  umMemb npedcmasieHue 0 pazeepmre MHO202PAHHUKA U Kpamuyatiuem nymu Ha No8epXHOCmU
MHO202PAHHUKA,

—  UMemb npedCmagieHue 0 KOHUYeCKUX CeYeHUsX,

—  UMemb npedCmaegieHue 0 Kacarouwuxcs cghepax u KOMOuHayuu mei 8pawjeHust U ymems NPUMeHsms ux
npu pewlenuu 3a0a4;

—  NpuMeHAmb NpU peuleHuu 3a0ay GOopMyry paccmoanus om mouKu 00 NIOCKOCMU,

—  81a0embv pazHbiMu CROCOOAMU 3A0AHUSL NPSAMOU YPAGHEHUAMU U YMemb NPUMEHAMb NPU peuleHul
3adau,

—  NpuMeHAmb NPU peuleHuu 3a0a4 U 00KA3amenbcmee meopem 6eKmopHull Memoo U Memoo KOOPOUHAM,

—  umemvb npedcmasieHue 00 aKkCUoMax oovema, npUMeHams Gopmyisl 06beM08 NPAMOY20IbHO20
napanneienuneoda, npusmbl U NUPamuodsbl, mempa’ropa npu peueHuu 3a0ay,

—  npumeHsmb meopemvi 06 OMHOULEHUSX 00beMO8 NPU peuleHul 3a0a4;

—  NPUMEHAMb UHMeSPa O/l BbIYUCTEHUS 00beMO8 U NOBEPXHOCIEN Mell BPAWYEHUsL, BbIYUCTIEHUS NI0WA0U
chepuueckozo nosica u 00vemMa WaAposo2o Closi;

—  uMemb npedcmasieHue 0 OBUNCEHUAX 8 NPOCMPAHCMEe. NaApaLlelbHOM nepeHoce, CUMMempuu
OMHOCUMENbHO NIOCKOCU, YEHMPATLHOU CUMMEMPUU, NOBOPOME OMHOCUMENbHO NPIMOU, GUHMOBOLL
CUMMempUU, yMems NPUMEHAMb UX NPU peueHuy 3a0ad,

—  uMemv npedcmasgieHue 0 NIowadu OpmMo2OHAILHOU NPOEKYUU,

—  UMemb npedCmagieHue 0 MPEXSPAHHOM U MHO2OZPAHHOM Yeile U NPUMEHIMb CEOUCMEA NIOCKUX Vel08
MHO202PAHHO20 Y2ld NPU PEeUeHUU 3a0ay,

—  uMemb npedCcmasieHus: 0 NPeooPa308anul NOOOOUs, 2OMOMEMUU U YMemb NPUMEHAMb UX NPU peuleHUul
3a0ay;

—  YyMemb peuwams 3a0ayu Ha NIOCKOCIU Memooamu cmepeomempuu;,

yMemb npuMeHsIms Qopmyivl 06beM08 npu peueHuu 3a0ay

— Bnanmets NOHATHSMH BEKTOPHI U X KOOPAMHATHI;

— YMETh BBINIOJHSTH ONIEPALUU Ha/I BEKTOPAMHU;

— HCIOJB30BaTh CKAISAPHOE MPOU3BEICHIE BEKTOPOB MPH PEIICHUH 3a71ay;

— TNPHUMEHSATh YPaBHEHHE IUIOCKOCTH, POPMYITY PACCTOSIHHS MEXy TOYKAMH, ypaBHEHHUE Cephl IpU
pCILICHUH 33]1a4;

MIPUMEHSITh BEKTOPBI U METOJ] KOOPJIMHAT B TIPOCTPAHCTBE MPH PEIICHUH 3a/1a4

BBITyCKHUK TOTYYUT BO3MOKHOCTh HAYUUTHCS:

—  Haxooums 0Ovem napasiieienunedd u mempa’opa, 3a0aHHbIX KOOPOUHAMAMU CEOUX BEPULUH,

—  3a0asambe NPSAMYIO 8 NPOCMPAHCMEe,

—  HAxoO0umuv paccmosiHue om mouku 00 NIOCKOCMU 8 CUcmeMme KOOPOUHAM,

HAXo0umbs paccmosiHue Mexcoy CKpewusanuumMucs NPAMbIMU, 3a0aHHbIMU 8 CUCHeMe KOOPOUHAMm

I1.Conep:xkanue kypca yueOHoOro npeamera «MareMaTuka.
Yri1y0/1éHHBIH YPOBEHb

ITpenmer «MateMaTHKay SBISETCS HHTETPUPOBAHHBIM, cocTosiuM B 10 u 11 kimaccax u3 IBYX pa3zesioB:
«Anrebpa 1 HavaIa MaTEMaTHIECKOTO aHAM3a» U «I eoMeTpus.

DOyHKIUH

OyHKIus 1 e€ CBOMCTBA; HYIH (DYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTh. Hanboubiee u
HauMeHblIee 3HaueHus: GyHkuuu. [lepuoandeckas GyHKIMS U €€ HAUMEHbLINH epuoJl. YETHbIE U
HeuyeTHBIC QYHKINU. PyHKyuu «Opodnas ywacms yucia» y = {X} u «yenras vacmo yucnay y = [X]. B3anmuo
obpatHble pyHKIUH. ['paduku B3auMHo 00paTHBIX QyHKIMHA. TpuroHomerpuueckue GyHKIIUN YUCIOBOTO
aprymeHTay = C0S X, Y = Sin X, y = tg X, y = ctg X. CBoiicTBa 1 rpaduKu TPUrOHOMETPHUCSCKHUX (DYHKIIUH.
OOpatHble TpUroHOMETpUYEeCKHe (DYHKIINHU, UX TJIaBHbIC 3HAYSHHS, CBOWCTBA U IpadUKu.

CrenenHas, nokaszarenabHas, Jorapupmuueckas QyHKINU, UX CBOMCTBA U rpaduKu.

[TpeoOpa3oBanus rpagukoB GYHKIMNA: CABUT, YMHOKEHUE HA YHCIIO, CHMMETPHS OTHOCUTEIHHO
KOOP/JMHATHBIX OCEH M Havaia KOOpAWHAT.

YpaBHeHHs U HEPABEHCTBA



VYpaBHeHue, SBIAIONICECS CIECICTBUEM JIPYTrOTO YPaBHEHUS; YpaBHEHUS, pABHOCUJIbHbIE HA MHO>KECTBE,
paBHOCHUJIbHBIE ITPE0OPa30BaHUS YPaBHEHUH.

Tpuronomerpuyeckue, MokasareabHbIC, JJIOTapU(IMUIECKIE U UPPALMOHATILHBIC YPABHEHUS U HEPABEHCTBA.
Tunsl ypaBHeHuil. Perienue ypaBHEHU U HEPABEHCTB.

MeTto MHTEpBAJIOB ISl pElICHUs HepaBeHCTB. | paduueckre METO bl pelIeHUs] ypaBHEHUI 1 HEPABCHCTB.
Pewrenne ypaBHEeHUI 1 HEPABEHCTB, COIEPKAIIMX IEPEMEHHYIO 10 3HAKOM MOYJIS.

CucTeMbl TPUTOHOMETPHUYECKUX, IIOKA3aTEIbHBIX, IOTAPH(PMUIESCKUX U HPPAIMOHAIBHBIX YPABHCHHUM.
CucreMbl TPUTOHOMETPHUECKUX, MIOKA3aTENbHBIX, TOTAPUPMUUECKUX U UPPAYUOHAILHBIX HEPABEHCTB.
VYpaBHEHMUsI, CUCTEMBI ypaBHEHUH ¢ mapamerpamu. Hepasencmea ¢ napamempamu. Pewenue ypasnenuii
cmeneHu evlile 8Mopotl cneyualvbHulx 6udos. opmyavt Buema. Teopema besy. /[uoghanmoswl ypasnenus.
Pewenue ypasnenuil 6 komnnexcuvix yuciax. Hepasencmea o cpeonux. Hepasencmeo bBepuynnu.
DJIeMEeHThI MATEMAaTHYECKOI0 aHAJIHU3a

BeckoneuHo maibie 1 O0ECKOHEYHO OOJIBIINE YHCIOBBIE TIOCIe0BaTeNbHOCTHU. [Ipenen yncnoBoi
MocJIeI0BaTeIbHOCTU. beckoHeuHo yObIBaroIIas reoOMeTpuUuecKas Mporpeccusl.

[Tonsarue npenena ¢pyHkuuu B Touke. [lonamue npedena pynkyuu 6 beckoneunocmu. Acumnmomol epaghuxa
¢ynxyuu. HenpepbiBHOCTh DyHKIMH. Ceoticmea Henpepulenbix (hyrkyuil. Teopema Betiepwumpacca 0
Henpepbleublx ynxyuu. JAuddeperuupyemocts Gynkuun. [TponsBogHas pynknun B Touke. KacarenpHas K
rpaduky ¢byHkiuu. ['eomerpudeckuii v GU3MUECKUN CMBICI POU3BOAHON. [Ipumenenue npouzeoonoli 6
gusuxe. IlpousBoiHbIC deMeHTApHBIX QyHKIWiA. [TpaBuna quddepeHunpoBanus. Bmopas npouzeoonas, eé
2eomempudeckutl u guzuueckuti cmuici. Touku s3kcTpeMyma (MakcuMyma u MuHuMyma). MccnenoBanue
AJIEMEHTAPHBIX (PYHKIHI HA TOYKH IKCTPEeMyMa, HauOOJIbIIIee U HANMCHbIIISE 3HAYCHUSI C TIOMOIIIHIO
MPOU3BOJIHON. [locmpoenue epaguxos pyukyuli ¢ nomowbio npou3eooHwIX. lIpumenenue npouzeooHol npu
peuteHuy nNPUKIaonslx 3adaua maxcumym u munumym. Ileppoodpasnas. Heonpenenénusiii uHTErpall.
[TepBoobOpazubie snemeHTapHbIX (yHKIMi. [Inomanp kpuBonuHeiHo# Tpanenuu. @opmyna HeroTrona—
Jleitornma. OnpenenéHupIil UHTErpat. BerauciaeHue miomaaei miockux QUryp u 06vEmMoe mei 8paueHus ¢
nomowvio unmezpana. uggepenyuanvhsie ypasHenus nepeoco u 6mopo2o NopsoKa.

KoMmOunaTopuka, BepoSTHOCTb M CTATUCTHKA, JJOTUKA U Teopus rpados

[TpaBuiio npousseneHus B komOunatopuke. Coennnenus 6e3 nopropenuid. CoueTaHusi ¥ UX CBOMCTBA.
bunom Herorona. Coedurnenusi ¢ noemopenusmu. BepostHocTh coObITHS. CyMMa BEpOSTHOCTEH
HECOBMECTHBIX cOObITHI. [IpoTHBONIONOXKHBIE COOBITHS. Y CIOBHAsS BEPOSITHOCTh. He3aBucHMBbIE COOBITHS.
[TponsBeeHne BepOATHOCTEH HE3aBUCUMBIX coObITHIL. Dopmyna beprymmu. @opmyna moHOH
BepoaTHocTH. PopMmyna balieca. Bepoamuocmuoe npocmpancmeo. AKcuomvl meopuu 6eposmHocmel.
JluckpeTHbIe clydaifHble BEIMYUHBI U UX pacupeneieHus. CoBMecTHBIE pactpeneieHus. Pacripeaenenne
CYMMBI U ITPOU3BE/ICHUS HE3aBUCUMBbIX CIIYYalHbIX BEIUYMH. MaTeMaTnueckoe 0KUAaHUE U TUCTIEPCUs
CIIy4ailHOW BETMYMHBI. MaTeMaTH4eCcKOe OKUIaHUE U JUCIIEPCHSI CYMMBI CIIyYalHbIX BEJIMYHH.

bunapnas cinydaiinas BennunHa, pacnpeaenenue bepuymiu. ['eomerpuueckoe pacnpeaeiaeHue.
bunomuanbHOE pacnpeniesieHle U ero CBOMCTBA.

HenpepsiBHble cnyualinbie BenuuuHbl. [InoTHOCTE BeposiTHOCTH. DyHKIMS pacnipeaenenus. PaBHomepHoe
pacnpenenenne. HopmansHoe pacnpeaenenue. @ynkuus Jlamnaca. [TapameTpsl HOpMaTbHOTO
pacnpenenenus. [IpuMepsl ciry4aifHbIX BETUYHH, TOTYMHEHHBIX HOPMaJIbHOMY 3aKOHY (TIOTPELTHOCTh
M3MEPEHHH, POCT UeTIOBEKa). 3aKoH Oonbuux yucen. Bvibopounsiii memoo usmepenus eeposmuocmei. Pono
3aKoHa OONLWUX YUce 8 HayKe, npupode u obuwecmse. Koppenayus 08yx cayuatinvix eenuyun. Ilonsamue o
ko3 puyuenme koppenayuu. Cmamucmuueckas eunomesza. Cmamucmuyeckue Kpumepuu.
Cmamucmuyeckas sHauumocmo. [Iposepxa npocmetiuux cunomes. OcHO8Hble NOHAMUS Meopuu 2paghos.
Yuciia 1 BbIpaskeHUs

MHoxecTBa HaTypaJbHbIX, LEBIX, PALIMOHATBHBIX, TEHCTBUTEIbHBIX Ynced. MHOXKECTBO KOMILJIEKCHBIX
yucen. JleicTBUS ¢ KOMIUIEKCHBIMHU YU CJIaMHU.

KomrnekcHo conpspk€HHbIC uncaa. Moaynb U apryMeHT 4ucia. 1pucoHomempuieckas gpopma
KomniekcHozo yucina. Paguannast mepa yrina. Tpuronomerpuueckast OKpy>KHOCTb. CHHYC, KOCUHYC, TaHT'€HC
Y KOTaHTeHC yncia. TpuronoMmerpudeckue GopMyIibl IPUBEIACHHS U CIOXKEHUS, POPMYITbI JBOMHOTO U
nosioBuHHOrO yria. [IpeoGpasoBanue

CYMMBI M Pa3HOCTH TPUTOHOMETPHUECKUX (PYHKIIHI B MPOU3BEACHHUE U OOpaTHBIE MPEOOPa30OBAHMSL.
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CreneHb ¢ IeHCTBUTENBHBIM MTOKa3aTeaeM, cBoiicTBa crenenu. Yucino e. Jlorapudm, cBoiicTa gorapudma.
JlecaTUYHBIN U HaTYpabHBIN JoraprudMbl. ToxXAECTBEHHBIE MPE0Opa30BaHUS TPUTOHOMETPUUECKUX,
norapu()MUYECKHUX, CTETIEHHBIX U HPPAIIMOHAIBHBIX BRIpaKEHUI. MeTo1 MaTeMaTHYeCKON HHTYKITUH.
OcHosnas meopema apupmemuxu. Ocmamxu u cpasnenus. Aneopumm Eexnuda. Kumatickas meopema 0o
ocmamkax. Manas meopema @epma. Cucmemul cuucienus, omiuunsvie om oecimuynvix. Pynkyus Jiinepa,
Yucno u cymma oenumeneti HamypaivHozo uucia. OcHosnas meopema aneedpwi. [lpusooumsie u
Henpusooumbvle MHo2ouenvl. Cummempuieckue MHo20uaeHbl. Llenoyucnennvle u yero3HauHble MHO2OUIeHbl.

I'eomerpust

[ToBTOpenue. Pemenue 3a1a4 ¢ UCMOIb30BaHUEM CBOMCTB (PUTyp Ha TIOCKOCTH. Perenne 3anad Ha
JI0Ka3aTeJIbCTBO U MOCTPOEHHE KOHTpIpUMepoB. [IprMeHenrne npocTeiimumx Jorudeckux npasuil. Pemienne
3a/1a4 C UCMOJIb30BAaHUEM TEOPEM O TPEYTrOJbHUKAX, COOTHOUICHUHN B IPSIMOYTOJIbHBIX TPEYrOJbHUKAX,
(haKTOB, CBSI3aHHBIX C YETHIpEXYroJabHIUKaMu. Pelienue 3aja4 ¢ UCoiab30BaHUEM (PAKTOB, CBA3aHHBIX C
OKpYKHOCTsIMU. Pelienue 3a1ay Ha ©3MEpEHUs Ha IJIOCKOCTH, BBIYUCIICHUS JJIMH U TUIomaaen. Pewenue
3a0ay ¢ NOMOWbIO 8EKMOPOE U KOOPOUHAM.

Harnsonas crepeomerpus. [Ipusma, napamienenunen, nupaMmuza, TeTpasap.

OCHOBHBIE TIOHATHS TEOMETPUHU B TIPOCTPAHCTBE. AKCHOMBI CTCPEOMETPHUH U CISACTBHS U3 HUX. [lonamue
00 aKcuoMamu4ecKkom memooe.

Teopema Menenas onsa mempasopa. IloctpoeHrue CEUeHH MHOTOTPAaHHUKOB METOJIOM CJICIOB.
LentpansHoe npoektupoBanue. IloctpoeHne ceuennii MHOrOrpaHHUKOB METOJIOM IIPOEKIIUH.

CkpenuBarouiyecs npsiMble B IPOCTPAHCTBE. YTOJI MEXAY HUMHU. Memoobl HaxoxcoeHus: paccmosnuti
MeACOY CKPeuguBarouuUMUCs, NPAMbIMU.

Teopembl 0 mapaIeIbHOCTH MPSAMBIX U INIOCKOCTEHN B pocTpaHcTBe. [lapanienbHoe IpOeKTUPOBAHNE U
n3zobpaxxenue puryp. I eomempuueckue mecma mouex 8 npOCMpanHcmae.

[leprnieH IUKYISIPHOCTD MPSAMOM U TUIOCKOCTH. OpTOroHanbHOE MPOeKTHpOoBaHKe. HakIOHHBIE U TPOEKIIUH.
Teopema o Tpex nepneHAUKYIApax.

Buowt mempasopos. Opmoyenmpuueckuii mempas’op, KapKacHblil mempasop, PAGHOSPAHHBIU Mempadop.
Ipsimoyzonvuviit mempas’op. Meduanvt u Oumeouanvt mempasopa.

Jlocmpausanue mempasdpa 0o napaiieirenuneod.
PaccrosHus Mexny ¢purypamu B mpoctpancTBe. OOImuUi NepHneH UKy ABYX CKPEIINBAIOIINXCS MPSIMBIX.

Vel B npoctpancTse. [lepneHuKynsipHble I0CKOCTH. [11014adb opmo2onanbHot npoeKkyuu.
IlepnenouxynapHoe ceuenue npuzmwl. Tpexepannwiti u mHo2oepanHulil yeon. Ceoticmea niocKux y2inoe
MHO202panHo20 yena. Ceolicmea nIOCKUX U 08YZPAHHBIX Y2108 mpexepannozo yena. Teopemvi kocunycos u
CUHYCO8 0I5l MPexspanHozo yaud.

Bunel MHOTOrpaHHUKOB. Pazeepmku muocoepannuka. Kpamuativiue nymu na nogepxnocmu
MHO202PaAHHUKA.

Teopema Diinepa. I1paBuibHbIE MHOTOTPAHHUKH. /[80UICMBEHHOCMb NPABUILHBIX MHO20SPAHHUKOS.

ITpusma. [Tapamnenenunen. CeoiicTBa napaienenunena. [Ipsamoyronsssiil napamienenunen. HakinonHsle
IIPU3MBL.

HI/IpaMI/I)Ia. Bu sl IMUupamMu . OneMEHTHBI HpaBHHLHOﬁ nmupaMubl. HI/IpaMI/II[BI C PAaBHOHAKJIOHCHHBIMHA
pe6paMI/1 U TrpaHsAMHU, UX OCHOBHBIC CBOICTBA.

IInomamnu HOBCpXHOCTCfI MHOT'OT'PpaHHUKOB.

Tena Bpamenust: UIMHIDP, KOHYC, map u chepa. Ceuenns mUIMHIpa, KOHyca U 1miapa. [IlapoBoit cermeHT,
IapOBOM CJIOM, MIAPOBON CEKTOP (KOHYC).

VYcedeHHas nupaMu/ia U yCEUEHHBIN KOHYC.
Onemenmsi cpepuueckou ceomempuu. Konuveckue ceuenus.

KacarenbHble npsMble U MI0CKOCTU. Brincanusie u onucanHble chepbl. Kacarowuecs cghepvi. Komdbunayuu
mei 8paujeHusl.
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BexTops! u koopanHatel. CyMMa BEKTOPOB, YMHOKEHHE BEKTOPA HA YUCII0. YTOJI MEKIY BEKTOPAMH.
CkansipHO€ IPOU3BENICHUE.

VYpaBuenue minockocTu. Dopmysa pacCTOSHUS MEXITY ToUKaMH. Y paBHeHHUE chepbl. Dopmyna paccmosHus
om mouku 00 niockocmu. Cnocobvl 3a0anust NPAMOU YPAGHEHUAMU.

Pewenue 3a0au u ookazamenbcmeo meopem ¢ NOMOWBIO BEKMOPOEG U MEMOOOM KOOPOUHAMm. DleMeHmbl
2eomempuu macc.

[TonsiTre o6beMa. OO6BeMbI MHOTOTPAaHHUKOB. OOBEMBI TEIT BpallleHUs. Akcuomuvl obvema. Bvisood gpopmyn
00beM08 NPAMOY20IbHO20 napaiieienunedd, NPumsvl U RUPAmuovl. Popmynsl 011 HAXOHCOEHUS 0ObeMa
mempasopa. Teopemvl 06 omHoOUEHUAX 00BEMOS.

Ipunooicenus unmezpana K geluucieHuto 06vemMos u nogepxnocmeil mei epawenus. Ilnowaow
cpepuyeckozo nosica. Obwvem waposoeo cros. Illpumenenue 06vemos npu peuteHuu 3a0ay.

[Tnomans chepsl.

Pazeepmka yununopa u konyca. Ilnomaas MoBepxXHOCTH MIIMHIPA U KOHYCA.

KomOuHaImm MHOTOrpaHHUKOB M TEJl BPAILICHUSI.

[Tomo6ue B mpocTpancTse. OTHOIIEHHE 0OBEMOB U IUIOIA/ICH MTOBEPXHOCTEH MOJOOHBIX (UTYD.
Hsudicenus 6 npocmpancmese: napanienibHulll NepeHoc, CUMMEMPUsL OMHOCUMETLHO NIOCKOCHU, YEHMPATbHAS
cumMmempusl, HO8OPOM OMHOCUMETLHO NPAMOLL.

Hpeo6pa306anue 1’100061/”!, eomomemus. Pewenue 3a0au Ha niockocmu ¢ UCNONb308AHUEM
cmepeomempudecKux Memooos.

I1l. TemaTnuyeckoe NJIaHMpPOBaHHE

Temaruueckoe 1iaHupoBanue no mamemamuxe oas 10-11 xkraccos cocraBineHo ¢ yderoMm padboueit
IporpaMMbl BOCHHUTaHUS. BocnuTaTenbHBIM MOTEHIMAT JAaHHOTO Y4YeOHOTO mpenMeTa o0ecrednBaeT
pealn3anuio cIeAyoIX HejaeBbIX NPUopuTeToB BocnuTanus odydarmuxcs COO:

- CO3JaHHC 6HaFOHpI/IHTHHX yCJ'IOBI/Iﬁ HJIA HpI/IO6pCTeHI/I5{ 06y‘IaIOH_[I/IMI/IC$I OIlbITa OCYHICCTBJICHUA
COMaJIbHO 3HAYUMBIX JCII.

Beienenne 1aHHOTO IPUOPUTETA CBSI3aHO C OCOOCHHOCTAMHU 00yYarOIUXCs FOHOLIECKOr0 BO3pPacTa:
C X NOTPEOHOCTHIO B )KU3HEHHOM CaMOOIIPE/IeIeHNH, B BBIOOPE JallbHEHIIEro ;KM3HEHHOTO MyTH, KOTOPBIi
OTKPBIBAETCS ME€PE/l HUMHU Ha MOPOre CaMOCTOSATEIbHON B3pOCIION KU3HU.

CnenaTb TpaBUIBHBIA BBIOOp CTApIIEKIACCHUKAM IIOMOXKET HMEIOIIMNCS Yy HHUX peabHbIN
MPaKTUYECKUM OMBIT, KOTOPBIH OHHM MOTYT MPUOOPECTH, B TOM YHMCJIE€ U B IIKoJe. BakHO, 4TOOBI ONBIT
OKasaJicsl COIMaNbHO 3HAYMMBbIM, TaK KaK MIMEHHO OH ITOMOXET FapMOHUYHOMY BXOXKJICHHMIO 00yJaroImuxcs
BO B3pOCIYIO KU3Hb OKPYXAIOIIEro ux o0uiecTsa. J1o:

> OIbITA JIeJ1, HAPaBJIEHHBIX Ha 3a00Ty O CBOEH CEMbe, POIHBIX U OJIN3KHX;

» TpPYAOBOIO OIbITA, OIBITA YYaCTHsI B IPOU3BOACTBEHHOMN IPAKTHKE;

> OIbITa JIeJ, HAIIPABJIEHHBIX Ha I10JIb3y CBOEMY POAHOMY IOpOJY MJIM CEy, CTpPaHE B LIEJIOM, ONbITa
JeSITeNIbHOTO BBIPAXKEHUS COOCTBEHHOM Ipa’kJaHCKOM MO3UIUY;

> OIbITa NPUPOJTOOXPAHHBIX JIET;

Y

OIIbITa Pa3pCIICHNUA BO3SHUKAIOIIUX KOH(i)J'II/IKTHBIX CI/ITyaHI/Iﬁ B IIKOJIC, AOMA HJIM HA YJIMIIC,
» OIIbITa CaMOCTOSATEIBHOTO HpI/IO6peTeHI/I${ HOBBIX 3H3HPII>1, MMPOBCACHNA HAYYHBIX I/ICCJ'IG}IOB&HI/Iﬁ,
OIIbITa HpOCKTHOﬁ ACATCIIbHOCTH,
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> ONblTa M3yYEHHUs, 3alIUThl U BOCCTAHOBJICHHS KYJIBTYPHOI'O HACJIEIUs 4YelIOBEYECTBA, OIbITa
CO3/1aHUS COOCTBEHHBIX IPOU3BEICHUN KYJIbTYpHhI, ONbITA TBOPUECKOT'O CAMOBBIPAKECHHUS,

> OIbITa BEJCHUS 3I0pPOBOT0 00pa3a KU3HU U 3a00ThI O 37J0POBBE IPYTHUX JIOACH;

> OTbBITA OKa3aHUS TIOMOIIU OKPYXKAIOIIMM, 3a00Thl O MaJIBIIIaX WU MOXKHWIBIX JIOSX, BOJOHTEPCKOTO
OTIBITA,

> OmbITa CaMOMO3HAHHWS ¥ CaMOAHaW3a, OMbITAa COIHMAIBLHO TPUEMJIEMOTO CAMOBBIPAKEHUS U

camopealin3alui.
Temarnueckoe NJIAHNPOBAHUE
AJiredpa 1 Ha4YaJI1a MATEMATHYECKOT0 aHAJIN3a
Ne Tembl Conepxanue maTepuaia KonnuectBo yacoB DOnexTpoHHbIE (IU(PPOBHIC)
o0pa3oBaTeNbHbIE PECYPCHI
Bcero KP 1P
10 knace
1 OyHKIKMU ¥ TpaUKH. 20 1 https://resh.edu.ru/
2 BBenenue. AKCHOMBI CTEPEOMETPUH 5

https://resh.edu.ru/
1 UX CJICACTBUA.

3 CreneHu U KOPHH 17 1 https://resh.edu.ru/
4 [TapayeabHOCTh MPSIMBIX U 20
1 https://resh.edu.ru/
IIJIOCKOCTEM.
5) [Toka3zarenpHas U JorapupMUUEcKas 23
2 https://resh.edu.ru/
byHKIUNA
6 [MeprieHAUKYISAPHOCTD MPSIMBIX K 19
P P P 1 https://resh.edu.ru/
IIJIOCKOCTEM.
4 Tpuronomerpudeckue GyHKIUH 49 1 https://resh.edu.ru/
5 MHoOrorpaHHHKH. 11 1 https://resh.edu.ru/
6 BeposTHOCTD 1 cTaTHCTHKA 9 1 https://resh.edu.ru/
7 [ToBTOpEHHE. Hrorosas 25 1
KOHTpOJIbHAs padoTa.
8 IToaroroska k EI'D. 12 https://resh.edu.ru/
Bcero 210 10
11 xnacc
1 HenpepbiBHOCTB 1 TIpeaen GyHKIUH. 13 1 https://resh.edu.ru/
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2 BekTopsl B mpocTpaHCTBE. 4 1 https://resh.edu.ru/
3 [MpousBoaHas GyHKITHH 17 1 https://resh.edu.ru/
4 Metoa KoopAWHAT B IPOCTPAHCTRBE. 16 1 https://resh.edu.ru/

JIBrKeHUs.
5 Texuuka nudpepeHInpoBaHus 28 1 https://resh.edu.ru/
6 L ap, KOHyC, map. 22 1 https://resh.edu.ru/
7 Wurerpan u nepooOpaszHas 13 1 https://resh.edu.ru/
8 OO0BEMBI TETI. 22 1 https://resh.edu.ru/
9 BepositHOCTB 1 cTaTHCTHKA 9 1 https://resh.edu.ru/
10 [ToBTOpEHUE. 4 https://resh.edu.ru/
11 VYpaBHEHMs1, HEPABEHCTBA U UX 27

1 https://resh.edu.ru/

CHCTEMBI
12 KomruiekcHbie yucia 13 1 https://resh.edu.ru/
13 [ToBTopenue. [lonroroBka k EI'D. 16 1

HTorosast KOHTpoJIbHAs paboTa.

Bcero 204 12
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