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I'y3eeBa TaTpana BnagumupoBHa, BbICIIash KBaTH(UKAIHOHHAS KATETOPHS;
Hepoporosa Onbra BacuibeBHa, BbICIIas KBATH(HKALHOHHAS KATETOPHSL;
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Hemnesa Jlo60Bs BukTopoBHa, BBICIIAst KBATH(HKAMOHHAS KATErOPHS;
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Cpok peann3anuy NporpamMmel — 2 roja.
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Pabouast mporpamma ydebHoro mpenmera «Maremaruka» (yriayOneHHbIM ypoBeHb) mius 10 — 11 kmaccoB cocraBieHa Ha ocHOBe DenepaibHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHAAPTa OCHOBHOTO O0IEro 00pa3oBaHHs C YYETOM:
e bypmuctposa T.A.., 'eomerpus. COopHUK mpuMepHBIX pabounx mporpamm. 10-11 kmacesr: yue6. mocodue ams o0meo0pa3oBaT. OpraHu3anuii:
0a30BbIi 1 yriTyOneHHbI ypoBHH, 2019 TO
e bypmuctposa T.A.., AnreOpa u Hayana MareMarudeckoro anaiausa. COOpHUK MpUMEpPHBIX padounx mporpamm. 10-11 kimaccer: yue6. nmocobue
11 001eo0pa3oBaT. opranu3anuii: 6a30BbIi U yriayOsneHHbIH ypoBHH, 2020 rox

CornacHo 0Oa3ucHOMYy yuyeOHOMY IIJTaHy Ha M3y4Y€HHME MaTeMaTHKU Ha YyTiyOJEeHHOM YpPOBHE Ha ypoBHE cpeaHero oOimiero obOpa3zoBaHus
OTBOAMTCS 6 yueOHBIX YacoB B Heaento. Ha m3ydenue anreOpsl 1 Hadall MaTEeMAaTHYECKOTO aHAJIN3a OTBOAUTCS 4 y4eOHBIX Yaca B HEJICNIO B TEUCHUE
KaxJ0ro rojaa oOyuyeHus, Bcero 272 ypoka; Ha H3yUYeHHE T€OMETPUU OTBOJUTCS 2 YyUeOHBIX Yaca B HEJEJ0 B TEYECHHUE KaXKI0T0 rojia 00y4eHus, BCEro
136 ypokos. Utoro 3a Beck nepuon o0yuenus 408 yacos.

Yuurtens OCyIECTBIsSIET 00pa30BaTeIbHBIN MpoIiecc B paboTe ¢ AETbMU, HMEIOIIUMU OTPAHUYEHHBIE BO3MOXHOCTHU 370POBbsI, C YYETOM KOPPEKIUU
HE/IOCTAaTKOB TI03HABATEIILHOW U AMOIIMOHAILHO-TMYHOCTHON Cephl CPEeICTBAMU U3y4aeMOro IpOrpaMMHOT0 Matepuana. Mcnons3yemcsa npunyun yuema
UHOUBUOYANbHBIX 0COOEHHOCHEll TUYHOCHU, KOMOPbLI TIO3BOJIIET HAMETUTh MPOrpaMMy ONTUMH3ALMU B MpeAenax MCUXo(pu3ndecKux 0cOOCHHOCTEH
KaX/I0TO peOeHKa W TPOSIBICHHH  HEOAHOPOJHOCTH OCBOCHHS cojiepaHus oOpasoBanusi. KoppekumonHas paboTa IODKHA CO3/1aBaTh ONTHMAalbHBIC
BO3MOXXHOCTH JIJIs1 MHIMBUyalTu3alliy Pa3BUTHSL.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA

N3ydenne anreOpbl 1 Hayall MaTEMAaTHYECKOTO aHAlIM3a B CTapIel mKoje Ja€T BO3MOXKHOCTh JOCTHKEHHS 00YUYaIOIIUMHUCS CIEAYIOUINX Pe3yTbTaTOB.

JIMYHOCTHBIE:

1) chopMupOBaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU; KpUTHUHOCTh MBIIIUICHUS, YMEHHE PACTIO3HABATh
JIOTUYECKH HEKOPPEKTHBIC BHICKA3bIBAHUS, OTJIMYATh THUIOTE3Y OT (aKTa,

2) TOTOBHOCTb U CLIOCOOHOCTH BECTH JUANIOT C APYTUMHU JIOABMH, TOCTUTATh B HEM B3aMMOIIOHUMAHMSI, HAXOUTh OOIIKE IENU U COTPYTHUYATH IS UX
JOCTHKEHUS;

3) HaBBIKM COTPYJHUYECTBA CO CBEPCTHUKAMH, NETHMHU MIIAQJIIETO BO3pPAcTa, B3POCIBIMH B 00pa30BaTeNbHOW, OOIIECTBEHHO MOJE3HOM, y4eOHO-
MCCIIEI0BATENIbCKOM, MPOEKTHON U APYTHX BUJIAX JCSITCIBHOCTH;

4) TOTOBHOCTh U CIOCOOHOCTh K 0Opa3oBaHHWIO, B TOM YHCIE CaMOOOpPa30BaHHIO, HA TPOTSHDKEHUM BCEHM JKU3HH, CO3HATENBHOE OTHOIICHHE K
HETPEPBHIBHOMY 00pa30BaHHIO KaK YCIOBUIO YCIIETHOHN MpodhecCuOHATBHON M O0IIECTBEHHOM eI TeIbHOCTH;

5) acTeTHYecKoe OTHOIIEHUE K MUPY, BKIIFOUAst ICTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO TBOPUECTBA;

6) oco3HaHHBIN BBIOOp Oyaymied MpodecCuu M BO3MOXKHOCTEH peaau3aiii COOCTBEHHBIX JKM3HEHHBIX IJIAHOB; OTHOIIEHHE K MPOQeCCHOHATHHON
JeSITeIbHOCTH KaK BO3MOKHOCTH YYaCTHUs B PEIICHUU JINYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIIEHAIMOHATBLHBIX TPOOIEM.

MeranpeameTHslie:

1) ymeHHe caMOCTOSITENNEHO ONPEAETSATh LENH AeATEIbHOCTH U COCTABNATH IUIAHBI IEATEIHHOCTH; CAMOCTOSTENILHO OCYIIECTBIISATh, KOHTPOIUPOBATh U
KOPPEKTUPOBATh AEATEIBHOCTh; UCIOJIB30BaTh BCE BO3MOXKHBIE PECYpPCHI UIsl JOCTHUIKEHHUS MOCTABIEHHBIX LEJIEd M pealu3aldy IUIAHOB NEATEIbHOCTH;
BBEIOMpATh YCIEIIHBIE CTPATETUN B PA3IMYHBIX CUTYAITUSX;



2) yMeHHE TPOIYKTHBHO OOIIATHCA M B3aUMOJCHCTBOBATH B IPOIECCE COBMECTHOW JACATENBHOCTH, YYHUTBHIBATH IMO3UIMH JPYTHX YYaCTHHKOB
TesITeIbHOCTH, Y3PPEKTUBHO pa3pemarb KOHPIUKTHI,

3) BnajieHNe HaBBIKAMU MIO3HABATEIBHOM, YYeOHO-MCCIIeIOBATEIBCKON U MMPOSKTHON JNESTEIbHOCTH, HABBIKAMH pa3perieHus po0eM; ClIoCOOHOCTh U
TOTOBHOCTbH K CAMOCTOSTEIIbHOMY IIOMCKY METOIOB PEIICHHUS MPAKTUUYCCKUX 3a/1a4, IPUMCHEHHUIO PAa3IUYHBIX METO/IOB ITO3HAHUS;

4) TOTOBHOCTB U CIIOCOOHOCTH K CAMOCTOSITEIIbHOM MH(POPMAIIMOHHO-TT03HABATEIBHOHN JESTEILHOCTH, BKITFOYAst YMEHHE OPHEHTUPOBATHCS B PA3ITMUHBIX
HUCTOYHUKAX MH(OPMAIIMH, KPUTHICCKH OLICHUBATh U HHTEPIPETUPOBATH HH(OPMAIIHIO, TOJYyYaeMyI0 M3 Pa3IMYHbIX HCTOYHUKOB;

5) yMeHue WuCHONb30BaTh CPEACTBa HH(DOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TexHoynorud (manee — MWKT) B pemieHMM KOTHUTHUBHBIX,
KOMMYHHUKaTHBHBIX U OPraHU3aIMOHHBIX 33]1a4 C COOJI0ICHHEM TPEOOBAaHUH SIPrOHOMHKH, TEXHUKH 0€30IIaCHOCTH, TUTUEHBI, PECYPCOCOCPEKEHNUS, TPABOBBIX
Y 3TUYECKUX HOPM, HOPM MH(POPMALIMOHHOM OE3011aCHOCTH;

6) BJIaJICHUE SA3BIKOBBIMU CPEJICTBAMU — YMEHHE SICHO, JIOTHYHO M TOYHO M3JIaraTh CBOKO TOUKY 3PSHHUS, UCIIOJIb30BATh a/ICKBATHBIC SI3bIKOBBIC CPE/ICTRA;

7) BlaJicHUE HABBIKAMU ITO3HABATEIBHOW pE(IIEKCHU KaK OCO3HAHHS COBEPIIACMBIX JCHCTBUH W MBICIUTEIBHBIX MPOIECCOB, MX PE3YJIbTATOB M
OCHOBAHHUH, TPAHUI] CBOCTO 3HAHUS M HE3HAHUS, HOBBIX [TO3HABATEIBHBIX 3a7[a4 M CPEJCTB UX JTOCTHIKCHUS.

IIpexmeTHbIe:

JJist yCTIEIHOTO MPOJOJKEHUsI 00pa30BaHUsl IO CHEHHATbHOCTSAM, CBSI3aHHBIM C IIPUKJIAJIHBIM HCII0JIb30BaHUEM MaTeMaTUukH (1-i ypoBeHb
MJIAaHUPYEMBIX PE3YJIbTATOB), BHIMNYCKHUK HAYYHTCS, & TAKXKE MOJYYHT BO3MOKHOCTh HAYYHUTHCS 11 00ECIICYEHHST YCICIIHOTO POJOJIKEHHS
00pa3oBaHMs MO CICHHATBHOCTAM, CBA3aHHBIM C OCYIICCTBICHHEM HAayYHOH M MCCIIEA0BATEIbCKOW NEATEIbHOCTH B 00JIACTH MAaTEeMaTUKU U
CMEXHBIX HayK (2-i YpOBEHb IJIAHUPYEMBIX PE3YJIbTATOB, BBIJICICHO KYPCUBOM.

DJIeMEHThbI TEOPHH MHOKECTB M MATEMATHYECKOM JIOTHKH
— CB0o0OOHO omepupoBaTh MOHATUSIMHU: MHOXECTBO, NyCTOE, KOHEYHOE M OECKOHEYHOE MHOXKECTBA, DJIEMEHT MHOXECTBA, IMOJMHOXKECTBO,

nepeceueHue, 00beJUHCHUE U Pa3HOCTh MHOXECTB;

— NMPUMEHSATh YUCJIOBbIE MHOXXECTBAa Ha KOOPAWHATHOHW NPSAMOW: OTPE30K, UHTEPBAJ, MOJYHHTEPBAJ, MPOMEKYTOK C BBIKOJOTON TOYKOM,
rpaduyeckoe npecTaBiIeHHe MHOXKECTB Ha KOOPJAMHATHON IMIOCKOCTH;

— MPOBEPATh NPUHAJICKHOCTH IJIEMEHTAa MHOXKECTBY;

— HAXOJMTh MepeceyeHrne U 00bEIUHCHUE MHOXKECTB, B TOM YHCIIe MPEACTABICHHBIX TpaQUISCKU Ha YHCIOBOW MPSIMON M Ha KOOPJAMHATHOU

IJIOCKOCTH;

— 3a/1aBaTh MHOXECTBA MEPEUHUCICHUEM H XapaKTePUCTUISCKUM CBONCTBOM;

— ONEPUPOBATH MOHATHSIMH: YTBEPKICHUE, OTPUILIAHUE YTBEPKIACHUS, UCTHHHBIC U JIOKHBIC YTBEPXKICHUS, TPUUMUHA, CICACTBUEC, YaCTHBIN
cilydail 00IIero yTBepKIeHHs, KOHTPIPUMED;

— MPOBOJIMTH JIOKA3aTeIbHBIC PACCYKICHUS 111 000CHOBAHUS UCTHHHOCTH, YTBEPIKICHUN,

— ONnepupos8amb NOHSMuUEM ONpedeieHuUst, OCHOBHLIMU BUOAMU ONpedesleHUll U MeopeM,

— NOHUMAMb CYMb KOCBEHHO20 0OKA3AMENbCMEd,

— ONnepupoB8amb NOHAMUAMU CHEMHO20 U HECUEMHO20 MHONCECMEA,

— NPUMEHAMb MeMOo0 MAMEeMAMUYecKoll UHOYKYUU OJisl NPOBEOEHUs PACCYHCOEHUL U OOKA3AMENbCE NPU PeuleHun 3a0ad.




B noBcegHeBHOI KM3HHM M NIPU U3YYEHHH JPYTHX NPEAMETOB:

— HCIIOJIb30BaTh YMCIOBBIE MHOYKECTBA HAa KOOPJMHATHON PSAMON M Ha KOOPAMHATHOH IJIOCKOCTH JIsl ONTMCAHUS PEATbHBIX MPOLIECCOB U SIBICHUM;

— MPOBOAMTH J0KA3aTEIIbHbIEC PACCYXKICHUS B CUTYallUsIX IOBCEHEBHOM KU3HU, NIPHU PELLICHUHU 3aa4y U3 IPYTUX [IPEIMETOB;

— UCNONIL306AMb MEOPEeMUKEe-MHOICECEEHHBIU A3bIK U A3bIK NO2UKU OJI ONUCAHUS PEANbHbIX NPOYECcco8 U AGNeHUU, NpU peueruy 3a0ai Opyaux y4eOnslx
npeomemos.
Yucja ¥ BbIpa:KeHHUs

— CB0OOJIHO OmnepupoBaTh MOHATUSAMU: HATypajlbHOE YHCIIO, MHOXECTBO HATYPaJbHBIX YHCEJI, LIEJI0€ YHUCIO0, MHOXKECTBO LEJbIX YUCell, OOBIKHOBEHHAs
IpoOb, AecATHYHAs ApoOb, CMEIIAHHOE YHCIIO0, PAlMOHAIBHOE YUCIIO, MHOYKECTBO PAMOHAIBHBIX YHCEN, UPPAIIMOHAIBHOE YHCIIO, KOPEHb CTEIEHH 7,
JIeMCTBUTENIEHOE YUCII0, MHOKECTBO JICHCTBUTENBHBIX YHMCEN, FT€OMETpUYecKasl HHTEpIpEeTalusl HaTypajabHbIX, LEIbIX, PAlIMOHAIBHBIX, 1€HCTBUTEIbHBIX
YHCell;

— MOHUMATh U OOBACHATH Pa3HUILY MEX1y MO3UIIMOHHON M HEMO3ULIMOHHOM CUCTEMaMHU 3alliCy YUCell;

— TEPEeBOJMTD YHCIIA U3 OJHOW CHCTEMBI 3aITUCH (CHCTEMBI CUMCIICHUS) B APYTYIO;

— JIOKa3bIBaTh U MCIOJIb30BATh IPU3HAKU JEITUMOCTH, CYMMBI U IIPOU3BEAECHUS NP BBHIIOJIHEHUU BBIYMCICHUN U pEILICHUH 3a/1ay;

— BBINIOJHATH OKPYTJICHHE PAlMOHAIBHBIX M HPPAIIMOHATBHBIX YHCEN C 3aJaHHOH TOYHOCTHIO;

— CpaBHMBATh JCHCTBUTENbHBIE YMCIIA PA3HBIMU CLIOCO0AMH;

— YIOPSI0YMBATH YHCIIA, 3aIIMCAHHBIC B BUJIE OOBIKHOBEHHOH U IECITUYHOM Apo0H, Yrciia, 3alMCaHHBIE C UCIIOJIb30BaHNEM apu(METHYECKOTO KBAIPATHOTO
KOpHs1, KOpPHEH cTeneHu 0o0JIbllie BTOPOH;

— naxoautb HO/I u HOK pa3ubiMu ciocobamu ¥ MCIIOJIb30BaTh WX MPU PELIEHUH 33/1a4;

— BBINIOJIHATH BBIUMCIIEHUS U TPeoOpa30BaHusl BhIPAKEHHM, COJepKaLINX AeHCTBUTEIbHbIE YHCIIa, B TOM YKHCIIe KOPHU HATYPaIbHbBIX CTETIEHEH;

— BBITIOJHATH CTAaH/IAPTHBIC TOXKIECTBEHHBIE TPE0OPa30BaHUsI TPUTOHOMETPHUIECKUX, JTOTapU(PMHUECKUX, CTEIIEHHBIX, HPPAMOHATBHBIX BBIPAKEHUI,

— €80000HO ONEPUPOBAML YUCTIOBLIMU MHOICECMEAMU NPU PeUleHUU 3a0al,

— NOHUMAMb NPUYUHBL U OCHOBHbBLE UOCU PACUIUPEHUS YUCTOBbIX MHOICECE,

— 81a0emb 0CHOGHBLIMU NOHAMUAMU MEOPUU OENUMOCTU NPU PEUeHUU CMAHOAPMHBIX 34044,

— umemsv 6a306ble NPEOCMABNIEHUS O MHOICECMBE KOMNIEKCHBIX YUCEe,

— €80000HO GbINONIHAMb MONHCOECMBEHHBIE NPEOOPAZ08AH U MPULOHOMEMPUYECKUX, N02APUPDMULECKUX, CMENEHHbIX GbIPANCEHUL,

— en1ademsv popmynou burnoma Heromona;

— NpUMeHAmMb NPU peuleHul 3a0a4 meopemy o aunetinom npeocmasnenuu HOJJ, Kumaiickyo meopemy 06 ocmamkax, Manyio meopemy @epma;

— NpUMEHsAMb NPU peuleHul 3a0ay MmeopemuKo-4yucio8le yHKYuu,;

— NpUMeHAMb NPU peuteHuu 3a0ay yenuvie Opoou, MHO20UNEHbL C OUCMEUMENbHLIMU U YebIMU KO Puyuenmamu,

— 871a0emb NOHAMUAMU: NPUBOOUMBLE U HENPUBOOUMbIE MHO20UIEHbL, NPUMEHAMb UX NPU peulenuy 3a0a4;

— npumensams npu peuwtenuu 3a0ay OCHO8HYI0 meopemy ancedpuvl, npocmetiuiue GyHKYuu KOMNIEKCHOU NepeMeHHOl KaK 2eomMempuieckue npeoopasz08aHus.

B noBcegHeBHOI :KM3HM M NIPU U3YUYEeHHUH APYTHX NPeAMETOB:

— BBINIOJIHATD U OOBACHATH PE3yJIbTaThl CPAaBHEHUSI PE3yJIbTATOB BHIYUCIICHUH IIPU PELLICHUH TPAKTUYECKHX 33/]1a4, B TOM YUCIIe MPUOIMKEHHBIX BEIYUCICHUH,

UCIOJIB3Ys Pa3HbIE CIIOCOObI CPABHEHUH;
— 3aIUCBIBAaTh, CPABHUBATH, OKPYIJIATH YUCIIOBBIC IaHHBIE;
— UCHOJB30BATh PEAbHbIC BEIMYMHBI B PA3HBIX CUCTEMAaX U3MEPECHHUS;




— COCTaBIIATh M OIICHUBATh Pa3HBIMH CIIOCOOAMH YHCIIOBBIC BRIPAXKEHUS ITPU PEIICHUH MPAKTHUECKHUX 33/1a4 U 33]1a4 U3 JIPYTUX YUYEOHBIX TPEIMETOB.

YpaBHeHUs 1 HEPABEHCTBA

— CB000IHO OTIepUpPOBaTh MOHIATHAMU: YPABHEHHE; HEPABEHCTBO; PABHOCHJIHHBIC YPABHEHHUS U HEPABCHCTBA; YPAaBHECHHUE, SBIISIOIICECS CIACACTBUEM JPYTOro
ypaBHEHUS;, YpaBHEHUSI, PABHOCUJILHBIC HA MHOXECTBE; PABHOCWIbHBIE MPEoOpa30BaHUs YpPaBHEHUIA;

— pemaTh pa3Hble BUJIBI YPAaBHEHUN U HEPABEHCTB U X CHUCTEM, B TOM YHCJIE HEKOTOPhIC YPAaBHEHHS TPEThEH M YETBEPTOM CTEMEHEH, IPOOHO-pallMOHATIbHBIC
Y UPPALUOHAIIBHBIE;

— pemaTh OCHOBHBIE THITBI TOKA3aTEIbHBIX, JOTapU(OMHUUECKUX, HPPAIMOHATBHBIX, CTCTICHHBIX YPaBHECHUH U HEPABEHCTB, OBJIA/ICB CTAHIAPTHBIMU METOIaAMH
WX PEUIEHUI, U IPUMEHSATh UX IPU PELICHUH 3a]1a4;

— IPUMEHSATH TeopeMy be3y K pellleHHI0 YpaBHEHHI;

— MPUMEHSATh TeopeMy Buera /il peleHuss HEKOTOPbIX YPAaBHEHUM CTENIEHH BBIIIE BTOPOU;

— MOHUMATh CMBICJI TEOPEM O PABHOCUJILHBIX M HEPABHOCUIILHBIX MPe0oOpa30BaHUSX YPABHEHHUM U YMETh UX JI0KA3bIBATh;

— BJIQJICTh METO/IAMHU PEIICHUSI YpPaBHEHUH, HEPABEHCTB M UX CHCTEM, BRIOUPATh METO/I PEIICHUS U 00OCHOBBIBATh CBOM BHIOOD;

— HMCIOJIb30BaTh METOJI MHTEPBAJIOB JIJISl PEIICHHS HEPABEHCTB, B TOM YHCJIE APOOHO-PAIMOHATBHBIX U BKIOYAIOIIMX B ¢€0s1 HPPAIIMOHAIIbHBIE BBIPAYKEHHUS;

— pemrarth anredpandecKue ypaBHEHUS M HEPABEHCTBA M UX CHCTEMBI C TapaMeTpaMu alreOpandeckuM U rpad)uaecKuM METOIaMH;

— BJIQJICTh pa3HbIMU METOJIaMH J0Ka3aTeIbLCTBAa HEPABEHCTB;

— pemaTh ypaBHEHUS B LIEJIBIX YUCIAX;

— n300pakaTh Ha MIIOCKOCTH MHOKECTBA, 33/1aBacMble YPaBHEHUSIMU, HEPABEHCTBAMU U X CUCTEMAaMHU;

— CBOOOTHO MCTIONB30BATh TOXKACCTBEHHBIE MPE0OPa30BaHUs MIPHU PEIICHUN YPaBHEHUHN U CUCTEM YPaBHECHHIA;

— c80000HO Onpedenams Mun U 8blOUPaAMs Memoo peuleHuss NOKA3AMeNbHbIX U 102apUGMULeCKUX YPAGHEHULL U HepaABEeHCMS, UPPAYUOHATILHBIX YPAGHEeHULl U
HepageHcmes, mpueoHOMempu4ecKux ypasHeHul U Hepagencme, ux cucmem,

— c80000HO peuiams cucmembvl TUHEUHbIX YPAGHEHULL,

— peuiams OCHOBHble MUNbl YPAGHEHUN U HEPABEHCME C Napamempamil,

— npumeHsmMb npu peweHuu 3aday Hepasencmsea Kowu—D~bynaxoeckozo, bepuynnu.

B noBceqHeBHOM KU3HU U NIPU U3YyYEHUHM APYTUX NpPeIMeTOB:

— COCTaBJIATH U PeIlIaTh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI MIPHU PEIICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB;

— BBITIONHATH OLIEHKY MPaBAONOA00US Pe3yIbTAaTOB, MOJYIaeMbIX MIPH PEIICHUH PA3IMYHBIX YPAaBHEHHM, HEPABECHCTB U UX CUCTEM, TIPU PEIICHUH 3a]1a4 U3
JIPYTUX Y4EOHBIX MPEIMETOB;

— COCTaBIIATh U peliaTh YPAaBHEHHS M HEPABEHCTBA C MapaMeTpaMHU MPHU PEIICHUH 3a7a9 U3 APYTHX yIeOHBIX MPEIMETOB;

— COCTaBJIATh YPAaBHEHUE, HEPABEHCTBO MJIM MX CUCTEMY, ONKCHIBAIOIIME PEATBHYIO CUTYAlMIO WU NPUKJIAJHYIO 33/1a4y, HHTEPIPETUPOBAThH MOJyYEHHbIE
pe3yJIbTaThI;

— HCIIOJIB30BaTh POrPaMMHBIE CPEACTBA MPU PELICHUHU OTACIBHBIX KIACCOB YPAaBHEHUN U HEPABEHCTB.

DYHKIUHT

— BrnageTs MOHATHIME: 3aBUCHMOCTh BETUYHH, QYHKIIHS, apTyMEHT 1 3HaueHHe QyHKIUU, 00JacTh ONpeAeTIeHUS 1 MHOXKECTBO 3HAUCHUN (PYHKITUH, TpaduK
3aBUCUMOCTH, Tpaduk GyHKIHMH, HYyJU (YHKIHUU, POMEKYTKHA 3HAKOIOCTOSHCTBA, BO3pacTaHUE HAa YHMCIOBOM IMPOMEXKYTKE, YObIBAHHUE HA YHCIOBOM
MPOMEXYTKE, HauOOJbIllee ¥ HAaUMEHbIee 3HaUeHUs (PYHKIMHM HA YUCIOBOM MPOMEXKYTKE, Mmepuoaudeckas (QyHKIUS, MEPHOJ, YéTHAS U HEUETHAS
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(bYHKINH; TPUMEHSTH 9TH HOHTHS NP PELICHUH 337134,

— BJIQJICTh MOHATHEM: CTENICHHAS (DYHKIIHS;, CTPOUTD €€ rpaduK U MPUMEHATH CBOMCTBA CTETIIEHHOW (DYHKIIUH MPH PEILICHUHN 3a71ay;

— BIJIQICTh MOHATUSIMU: TIOKa3aTelbHas (PYHKIHS, SKCIIOHEHTA; CTPOUTH UX Ipa)MKK U IPUMEHSTH CBOMCTBA IMOKa3aTeNbHON (QYHKIMU MPH PEIICHUHN 33/1a4;

— BJIQJIETh MOHATHEM: JIorapudMudeckas QyHKIHS; CTPOUTD €€ rpaduK U MPUMEHATh CBOWCTBA JIorapu(MUIECKON (PyHKIIUH MTPH PELICHUN 3a7ay;

— BIJIQJICTh MIOHATHEM: TPUTOHOMETPUYECKHE (QYHKIUH; CTPOUTH UX Tpa(UKN 1 MPUMEHATH CBOMCTBA TPUTOHOMETPUYECKUX (DYHKLHUHI IPU PEIICHUN 337134,

— BJIQJIETh MOHATHEM: O0OpaTHast PYyHKIHS; IPUMEHATh 3TO MOHATUE MPH PEIICHUH 3a/1a4;

— IPUMEHSATH [IPU PEIICHUH 3a/1a4 CBOMCTBA (QYHKIHMIA: YETHOCTD, IEPUOTUYHOCTD, OTPAHUYECHHOCTD;

— MPUMEHSTH MPH PEIICHUHN 3aja4 MpeoOpazoBaHus rpaduKoB QPyHKITH;

— BJIJIETh MOHATUSIMHU: YUCIIOBBIC TIOCIIEI0BATEIBHOCTH, apU(METHUECKas U TeOMETPUIECcKas IPOrPeCcCUi;

— MPUMEHSTH MPH PEIICHUH 33]]a4 CBOMCTBA U PU3HAKK apU(METHUECKONW U TEOMETPUIECKOM MPOTPECCHIA;

— 81a0emb NOHAMUEM. ACUMNIMOMA, NPUMEHAMb €20 NPU peuleHUU 3a0aH,

— NPUMEHAMb MemoObl peuieHusi npocmeuuux oupghepenyuanrbHblx ypasHeHuil nepeo2o u 6MmMopo20 NOpPsoOKos.

B noBceqHeBHOI KU3HN M PH U3YYEeHUH APYTUX Y4eOHBIX MPEIMETOB:

— OTIPENIEISTH 10 TpauKaM M UCIIOJIB30BaTh JUIS pEIICHUS MPUKIIaIHBIX 3a]1a4 CBOWCTBA PEaTbHBIX MTPOIECCOB U 3aBUCUMOCTEH (HanOOIIbIINe 1 HANMEHBIITNE
3HAYEHHS, POMEKYTKH BO3PACTaHUs U yOBIBaHHS, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, ACUMIITOTHI, TOUKH Ieperuda, mepuoa u T. II.), HHTEPIPETHPOBATh
CBOMCTBA B KOHTEKCTE KOHKPETHON NIPAKTUYECKON CUTYALNH;

— OMNpeAesATh 1o rpaduKaM NpocTeiine XapaKTepUCTUKU TEPHOANYECKUX MPOLIECCOB B OMOIOIUH, IKOHOMHKE, MYy3bIKE, PaJIMOCBSI3HU U T. M. (aMIUIUTY 1A,
MEpPUOJ U T. I1.).

DJIeMEHThI MATEeMATHYECKOI'0 AHAIN3A

— Brnazgers monsiTHEM: 6€CKOHEUHO yOBIBatOIIasi FTeOMETPUIECKast MPOTPECCHs M MPUMEHSTh €0 IPU PEIICHUH 33134,

— MPUMEHSATH JUIS PEeLICHUs 3aJjau TEOPHUIO MIPEJIEIIOB;

— BJIQJIETh MOHATUSAMH: OECKOHEYHO OOJBIINE YHCIOBBIE MTOCIIEAOBATEILHOCTH U OECKOHEYHO MaJlble YHCIIOBBIE TIOCIIE0BATEIIEHOCTH; CPABHUBATH OECKO-
HEYHO 0oJbIlINe U GECKOHEUHO MaJlble MOCIeI0BaTEIbHOCTH;

— BJIQJIETh MOHATHAMU: TIPOU3BOHAS (DYHKIIMH B TOUKE, TPOU3BOIHAS (PYHKIINH;

— BBIYUCIIATH POU3BOHBIC SJI€MEHTAPHBIX (PYHKINHI U X KOMOWHAIIMIA;

— UcCcIle1oBaTh (PYHKIIMM HA MOHOTOHHOCTB U 9KCTPEMYMBI;

— CTPOUTH IpaMKU U MPUMEHSTH UX K PEIICHUIO 33]a4, B TOM YHCIIE C TApaMETPOM;

— BJIQJIETh MOHATHEM: KacaTeIbHas K TpaduKy QYHKIMH; TPUMEHSTH €ro TPH PEIICHUH 3a/1a4;

— BJIQJIeTh MOHATUAMU: TIEpBOOOpa3Has, OnpeAeIEHHbIH HHTErpa;

— npuMeHsATh TeopeMy HbroTona—IJleliOHna u e€ cneacTBUs IUIsl pelieHus 3a/1ay;

— c80000HO 61a0emb CMAHOAPMHBIM ANNAPAMOM MAMEMAMULECK020 AHAIU3A O/ BbIYUCIEHUS NPOU3BOOHBIX (DYHKYUU OOHOU NePeMeHHOl,

— C80000HO NPUMEHAMb ANNApam MamemMamuyecKko20 amanu3a OJis UCCIe008aHusi QYHKYull U NOCMPOEHUs epapuKos, 8 MoM Yucie UCcie008aHus. Ha
BLINYKIIOCHIb,

— onepuposamuv NOHAMUEM NePEooOPa3HOIL OJis peuleHUs. 3a0ay,

— o061a0emb 0CHOBHBIMU ceedeHuaMu 06 unmezpane Hoiomona—Jletionuya u e2o npocmetiviux npuMeHeHusx;




— onepuposams 6 CMAHOAPMHBIX CUMYAYUSX NPOU3EOOHBIMU BbICULUX NOPSIOKOB,

— NPUMEHAMb NPU peueHUU 3a0ay C80UCMEd HeNnPEPbIGHBIX PVHKYUI,

— NpuMeHsmb npu peuieHuu 3a0ay meopemul Betiepwumpacca;

— BbINOJHAMb NPUOTUNCEHHBIE BLIYUCTIEHUS (MeMOObl peuleHUsl YPAGHEeHUU, bIYUCTEHUSL ONPeOeNEHHO20 UHMeSPaaa);

— NPUMEHSIMb NPUTLOICEHUE NPOU3BOOHOLL U ONPEOEIEHHO20 UHMEeSPALA K PeUleHUIO 3a0ad eCmeCmE03HaAHUsL,

— 61a0emb NOHAMUAMU. 8MOPAsL NPOU3BOOHAS, BLINYKIOCMb epAPUKA QYHKYUU, UCCIe008amb QYHKYUIO HA BLINYKIOCb.

B noBceqHeBHOM KU3HU U NIPU U3YyYEHUH TPYTUX Y4eOHbIX NPEAMETOB:

— penrath NPUKIAJIHBIC 33291 U3 OHONIOTHH, PU3UKU, XMMHH, SKOHOMHUKH U JPYTHX MPEIMETOB, CBI3aHHBIC C HCCIIEIOBAHUEM XapaKTEPUCTHK TP OIECCOB,
UHTEPIPETHPOBATH MOJYYCHHBIC PE3YJIbTATHI.

KomM0uHaTOpHKAa, BEPOSTHOCTh M CTATHCTHKA- JJOTHKA U Teopus rpados

— OnepupoBaTh OCHOBHBIMH OMHUCATEIbLHBIMU XapaKTEPUCTUKAMH YHCIOBOTO HaOOpa; MOHATHIMH: TeHepaibHasi COBOKYITHOCTh U BBIOOPKA;

— ONEPHUPOBATh MOHATHUSMHU: YACTOTA M BEPOSTHOCTH COOBITHS, CYMMa M TPOU3BEICHUE BEPOSATHOCTCH; BBIUYUCISITH BEPOSTHOCTH COOBITUH HAa OCHOBE
moJIcuéTa Yuciia KCX0/I0B;

— BJIAJICTh OCHOBHBIMHU TIOHATHUSIMA KOMOMHATOPHUKH U IPUMEHSTH UX MPU PEIICHUH 3a/1a4;

— UMETb MPEJICTaBlIeHHEe 00 OCHOBAaX TEOPUHU BEPOSITHOCTEH;

— WMETh MIPEJICTABICHHUE O IMCKPETHBIX M HEMTPEPHIBHBIX CIyYalHBIX BEIMUYMHAX U PACIIPEACIICHUAX, O HE3aBUCUMOCTH CIIyYalHBIX BEJTUYHH;

— MMETh MPEJICTABICHHE O MATEMAaTHYECKOM OXKUJIAHUU U TUCTIEPCUU CITyYaiHBIX BEINYHH;

— MMETh MIPEJICTABICHUE O COBMECTHBIX PACIPEICIICHHUSIX CITYIaliHbIX BEJTMYNH;

— MOHUMATh CYTh 3aKOHA OOJIBIITUX YUCEN U BRBIOOPOUHOTO METO/Ia U3MEPEHHUS BEPOSATHOCTEIH;

— WMETh MIPEJICTABICHUE O HOPMAIILHOM PacHpe/IeICHUN U IPUMEpax HOPMAITbHO PaCIIPeIeAEHHBIX CITyYalHBIX BEJIMYUH;

— MMETh MPEJICTABICHUE O KOPPEISAIUHU CITy9allHbIX BEJIHYNH;

— umMemsb npeocmasierue 0 YeHMpaibHol npedesbHol meopeme;

— umemsb npedcmasierue 0 8bl00POUHOM KO3 huyuenme Koppersiyuu u IUHEUHOU pecpeccuul;

— umemsb npedcmasieHue 0 CMamucmu4eckux 2unome3ax u nposepke CMamucmu4ecKoll 2Uunomessl, 0 CMAamucmuKe Kpumepus u e€ yposHe 3Ha4UMOCM;

— uUMemsb npeoCmasieHue 0 CeA3U IMNUPULECKUX U MeopemuiecKux pacnpeoeieHul;

— umems npedcmasienue 0 KOOUpoBanuu, 080UUHOU 3aNUCU, 0BOUYHOM Oepese;

— 61a0emb OCHOBHLIMU NOHAMUAMU meopuu 2paghos (epag, sepuiuna, pebpo, cmeneHv 8epuillibl, NyMs 6 epage) u NPUMEHAMb UX NPU peuleHuy 3a0ad,

— umemsb npeocmasierue 0 0epesbsx U NPUMEHAMb €20 NPU peuleHu 3a0ad,

— 61a0emb NOHAMUEM.: CEAZHOCMb; NPUMEHAMb KOMNOHEHMbl CEA3HOCIMU NPU PeUuleHUul 3a0ay;

— ocywecmenams nymu no péopam, oo6xoovl pébep u eepuiun epagha,

— umems npeocmasinenue 06 Jineposom u I amurbmornosom nymu; umems npedcmasienue o mpyoHoCcmu 3a0aqu Haxodxcoenus I amuromonosa nymu;

— 61a0emb NOHAMUAMU: KOHEUHble CUEMHble MHONCECMBA, CUEMHble MHONCECMBA, NPUMEHAMb UX NPU PeuleHUul 3a0ay;

— NpUMeHAMb Memoo Mamemamuyeckou UHOVKYuu,

— npumensims npuHyun Jupuxie npu peuteHuu 3a0au.




B noBceHeBHOI KU3HM U MIPU U3YYEHUH IPYTHX NPeIMETOB:

— BBIYHCIISATH WIH OIICHUBATh BEPOSITHOCTH COOBITUH B peaibHOU KU3HU;

— BBIOMpATH METOBI MTOAXO/ISIIETO MPECTABICHUS U 00paOOTKH JaHHBIX.

TekcToBBIE 321291

— Pemath pa3Hbie 331241 MOBBIIICHHOW TPYIHOCTH;

— aHaAJIM3UPOBATh YCIOBUE 33/1a4H, BRIOUPATh ONTUMAIIbHBIA METO/ pEUICHUS 3a/1a4d, paccMaTpuBasi pa3InyHbIe METO/IbL;

— CTPOUTH MOJICIIb PEIICHUS 3a]1a4H, POBOAUTH J0Ka3aTEIbHbIC PACCYKICHHS TIPU PEIICHUH 3a1a4H;

— pemath 3a/1a4yu, TpeOyrome nepedopa BapuaHTOB, IPOBEPKHU YCIOBHM, BHIOOPA ONTUMATILHOTO PE3yJIbTaTa;

— aHaJM3UPOBATh U UHTEPIPETUPOBATH MMOTYUCHHBIE PEIICHUS B KOHTEKCTE YCIOBHS 3a/1a4H, BHIOMPATh PELICHUS, HE TPOTUBOpEYAIllNe KOHTEKCTY;

— MEePEBOIUTh TIPHU PEIICHUU 33Ja4d MHGOPMAIUIO U3 OJHOW (OpPMBI 3alCU B JAPYTYIO, UCIIOJIB3YS MPH HEOOXOIUMOCTH CXEMBI, TaOJHIbI, rpadukwy,
JMarpaMMel.

B noBceHeBHOI KU3HU U IPH U3YyYEeHUU JAPYTUX NPeIMETOB:

— pemiath MPaKTUYECKHE 3a/1a4M U 33J1a4M U3 IPYTHX MPEIMETOB.

HcTopus U1 MEeTOABLI MATEMATHKH

— MMeth mipenicTaBieHe O BKJIa/I€ BbIIAIOIIUXCS MAaTEMAaTHKOB B pa3BUTHE HAYKU;

— TMOHUMATh POJIb MaTEMaTUKH B pa3BuTuU Poccuu;

— HMCIOJIb30BaTh OCHOBHBIE METO/IbI JOKA3aTEIbCTBA, IPOBOJINUTD JI0KA3ATEIHCTBO U BBIIOIHATH OMPOBEPIKEHUE;

— IPUMEHSTH OCHOBHBIE METObI PEIICHHS MAaTEMAaTHUYECKUX 3a]1aY;

— Ha OCHOBE MaT€MAaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE XapaKTEPU30BATh KPACOTY U COBEPILIEHCTBO OKPY>KAIOIIEr0 MUpa U MPOU3BEIEHUN UCKYCCTBA;

— TPUMEHSTH TPOCTEUIIINE TPOTrPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHUKAIITMOHHBIE CUCTEMBI TIPH PEIICHUN MaTEMaTUYECKHUX 3a/1a4;

— MOJIH30BAThCSI MPUKIIAJAHBIME MPOTPAMMaMHU U TPOrPaMMaMi CUMBOJIBHBIX BBIUMCIICHUIN JUIS UCCIIEIOBAaHUS MAaTEMaTHYECKUX 00BEKTOB;

— NPpUMEHAMb MameMamuieckue 3HAHUs K UCCIe008AHUIO OKPYIHCAIOUWEe20 MUPA (MOOeIUuposanue huzuieckux npoyeccos, 3a0ayu IKOHOMUKU).

I'eomerpus

— BIIAJICTh TEOMETPUUYECCKUMHU MOHATUSIMH MPU PEIICHUH 337249 U MTPOBEACHUN MAaTEMaTHYECKUX PACCYKICHUM;

— CaMOCTOATEIbHO (POPMYTHPOBATH ONPEACTCHHUS T€OMETPUIECKIX (DUTYP, BBIIBUTATh TUTIOTE3bI O HOBBIX CBOWCTBAX M MPU3HAKAX T€OMETPUUYECKUX (PUTYD
1 000CHOBBIBATH WJIM OMpPOBEpraTh MX, 0000IIaTh WM KOHKPETU3UPOBATH PE3yIbTaThl HA HOBBIC KJIACCHI (PUTYpP, MPOBOJWTH B HECIOXXHBIX CIydasx
KIaccupuKanuo GuUryp mo pa3anuHbIM OCHOBAHUSM;

— UCCJIeIOBATh YEPTEKHU, BKIIIOUAst KOMOUHAIMH (PUTYp, U3BJIEKATh, HHTEPIIPETUPOBATH U TPEOOPa30BhIBATh HH(OPMAITHIO, TIPEICTAB-ICHHYIO HA YepTekKax;

— peliarh 3aJa4l T€OMETPUUYECKOrO COJEPKAHMS, B TOM UYUCIE B CUTYyallMsIX, KOTJla aJlfTOPUTM pELICHUS] HE CIEAYEeT SIBHO U3 YC JIOBHSI, BBIIOJHATH
HEOOXOIUMBIE JIJISl PEIICHUsI 3a]]a4H TIOTIOJTHUTEIBHBIC TIOCTPOCHHUS, HCCIISIOBATh BOZMOKHOCTh IPUMEHEHUS TeOpeM U (HOpMyJT [Tl perieHus 3a/1aq;

— yMeTh (POPMYJIUPOBATH U JOKA3BIBATh TEOMETPHUUECKHUE YTBEPKIACHHUS,

— BIIAJICTh TIOHITHAMU CTEPEOMETPHUU: TIPU3Ma, MapalIeTETUIIe ], TUPaMH/Ia, TETPAdIP;

— UMETh MPEACTABICHUS 00 aKCHOMaX CTEPEOMETPHH U CIEICTBUSAX U3 HUX U YMETh MPUMEHSThH UX MIPH PEIICHUH 3a]1a4;

— YMETh CTPOUTH CEYCHUSI MHOTOIPAHHUKOB C UCIIOJIb30BAaHUEM PA3IUYHBIX METOJIOB, B TOM YHCJIE METOa CIIC/IOB;

— UMETh MPEACTABICHUE O CKPELIUBAIOIINXCS MPSAMbBIX B IPOCTPAHCTBE U YMETh HAXOIUTh YTOJI U PACCTOSIHUE MEXITY HUMU;




— IPUMEHSATH TEOPEMBI O NMAPATUIETBHOCTH IPSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE IIPH PELICHUU 33/1a4;

— yMEeTb IPUMEHSATH MapajlIiebHOE TPOSKTUPOBAHKE ISl H300paxeHus Quryp;

— YMETb IPUMEHSATh NEPHEHAUKYJIAPHOCTH HIPSIMOU U MJIOCKOCTH MPHU PELICHUH 33/aY;

— BJIaJIETh IOHATUSMHU OPTOTOHAJILHOTO MPOEKTUPOBAHUS, HAKIIOHHBIX U UX MPOEKLUH, YMETh IPUMEHATh TEOPEMY O TPEX MEPHEHAUKYIISIPAX NPU PELICHUN
3a1a4;

— BIIQ/IETh MOHATUSMH PACCTOSHUS MEXAY (PUTYpaMu B MPOCTPAHCTBE, OOLIETO MEPIECHINKYJIISAPA JBYX CKPEUIMBAIOIIUXCS MPSIMBIX U YMETh MIPUMEHSATh UX
IIpU PELLICHUH 3a/1a4;

— BJIaJIETh MIOHATUEM YIJIa MEX/y NPSMOI U IJIOCKOCTHIO U YMETh IPUMEHSTDH €r0 IPU PEILICHUH 3ajay;

— BJIAJETh NOHATUAMU ABYTPAHHOT'O yTJa, YIJIa MKy IUIOCKOCTAMM, MEPIEHAUKYISPHBIX IUIOCKOCTEW U YMETh IPUMEHSATh UX MPU PEIICHUH 33/a4;

— BJIaJIETh MOHATUSAMU IPU3MBI, IapajIeIeNUIEe]a U IPUMEHATh CBOWCTBA Napasuleenueia IpyU PeIiEHUH 3a1ay;

— BJIAJETh NOHATHEM NPSIMOYTOJIBHOIO Mapajuiejenuneaa U MpUMEHITh €ro IPU pEeLICHUH 33]1a4;

— BJIaJI€Th MOHATUSAMU NUPAMUIbl, BUAOB MMUPAMU/I, 3JIEMEHTOB MIPaBUIILHON MUPaMU/Ibl U YMETh IPUMEHATDH UX MPU PELICHUH 3a]1a4;

— umems npedcmasieHue o meopeme Jiliepa, TPaBUIbHBIX MHOTOTPaHHHUKAX;

— BJIaJI€Th MOHATUEM IUIOIIAN IOBEPXHOCTEN MHOTOIPAaHHUKOB U YMETh IIPUMEHSTh €0 MPU PELICHUH 33/1a4;

— BJIaJIETh MOHATUSMU TeJla BpallleHUs1, CeUeHUs IWINHPA, KOHYca, Iapa U cepsl 1 yMETh IPUMEHSTh UX MPU PELUICHUH 3a/1a4;

— BJIaJIETh MIOHATUEM KacCaTEJIbHBIX MPSIMBIX U IIJIOCKOCTEN U YMETh IPUMEHSATh €T0 MPU PELICHUH 33/1a4;

— MMETh NPEJICTaBIEHHUs O BIMCAHHBIX U OMMCAHHBIX cepax U yMETb IPUMEHATh UX MPH PELICHUH 3aj1ay;

— BJIaJI€Th MOHATUAMHU 00BbEMA, 00BEMOB MHOIOTPAHHUKOB, TEJ BPAIIEHUs U IPUMEHATh UX NP PELICHUHU 33]1aY;

— MMETH NIPEACTABIEHUE O Pa3BEPTKE IUIUHAPA U KOHYCA, IJIOMAAH MOBEPXHOCTH LIMJIMHIPA U KOHYCa U YMETh IPUMEHATD €0 IPH PELIEHUH 3a1a4;

— MMETH NPEICTABICHHUE O TUIOIIAIU CPepbl U YMETh IPUMEHSTH €T0 MPHU PELICHUHU 33]1aY;

— yMeTb pelaTh 3aJjaud Ha KOMOWHAIIMM MHOTOIPaHHUKOB U TEJI BpaIlleHUS;

— UMETH INpeICTaBICHUE O 0J00MHU B IPOCTPAHCTBE U YMETh pellaTh 3a/1adyll Ha OTHOLIEHHE 00BEMOB U IJIOLIAIeH MOBEPXHOCTEN MOJOOHBIX QUTYD;

— umems npedcmasiieHue 00 aKCUOMAMUYECKOM Memooe;

— 81a0emb NOHAMUEM 2eOMEMPUUECKUX MeC MOYeK & NPOCMPAHCMEEe U YMemb NPUMEHAMb €20 OJIA pelleHus 3a0ay,

— yMemb NpUMeHAMb 01 PeueHUs 3a0ay COUCMBAa NIOCKUX U O8YCPAHHBIX Y2108 MPEXSPAHHO20 Yeld, MeopemMbl KOCUHYCO8 U CUHYCO8 OJisi MPEXSPAHHO20
yena;

— 61a0emb NOHAMUEM NePNEeHOUKYIAPHO20 CeUeHUsl NPU3MbL U YMemb NPUMEHAMb €20 NPU peueHuu 3a0ay,

— umems npedcmasieHue 0 08OLUCMEEHHOCMU NPABUNLHBIX MHO202PAHHUKOG,

— 61a0emb NOHAMUAMU YEHMPATbHO20 NPOEKMUPOBAHUS U NAPANIEIbHO20 NPOEKMUPOBAHUA U NPUMEHAMb UX NPU NOCMPOEHUU CeYeHUll MHO202PAHHUKO8
MemoooM NpoeKyut,

— umMemyb npeocmasgieHue 0 pa3eeEpmKe MHO202PAHHUKA U Kpamyaiuiem nymu Ha NOBEPXHOCMU MHO202PAHHUKA,

— umems npedcmasieHue 0 KOHUYEeCKUX Ce4eHUsIx;

— umMemyb npeocmasgieHue 0 Kacarowuxcs cghepax u KoMouHayuu men 8paweHus. U ymems NPUMeHAmMyb €20 Npu peueHuu 3a0ay,

— NpUMeHAMb NpU peulenu 3a0ay Gopmyny paccmosHus Om modKku 00 NI0CKOCU,

— 81a0emb pazHbiMU CNOCOOAMU 3A0AHUS NPAMOU YPAGHEHUAMU U YMeMb NPUMEHAMb UX NPU peuleHuy 3a0ad,



— NPUMEHAMb NPU peuteHul 3a0ay U 00KA3amenbCmee meopem 6eKmopHbulL Memoo U Menmoo KOOPOUHAM,

— umemyv npeocmasieHue 00 akCUomMax 06véma, npumMeHams Gopmyibl 06bEMO8 NPAMOY20IbHO20 NAPALleNenunedd, NPU3Msl U NUPamMuUdsbl, mempa’aopa npu
peuteHuu 3a0a4;

— NpUMeHAMmb meopemvbl 00 OMHOULEHUAX 00BEMOE NPU peulenul 3a0a4;

— NPUMEHSIMb UHMe2Pal OJisl BbIYUCTICHUSI 00bEMOB U NOBEPXHOCHIEN Mell BPAUeHUsL, BbIYUCTICHUS NIOWAOU Cheputecko20 nosca u 00vema uaposo2o Cios,

— umMemv npeocmasieHue 0 OBUNCEHUAX 8 NPOCMPAHCMEe. NAPALIeIbHOM NePeHoce, CUMMEMPUU OMHOCUMENbHO NIOCKOCIU, YEeHMPATbHOU CUMMEMPUL,
NOBOPOME OMHOCUMENLHO NPAMOU, BUHMOBOU CUMMEMPUU — U YMeMb NPUMEHAMb €20 NPU PEUeHUU 3a0al,

— umMemv npedcmasgieHue 0 NIOWaou OPMOLOHAILHOU NPOEKYUU,

— uMemb npeoCmagieHue 0 MpEXSPAHHOM U MHO2OZPAHHOM Yeile U NPUMEHAMb CEOUCMEA NIOCKUX Y2l08 MHO20ZPAHHO20 V2lid NPU PeueHuu 3a0ay;

— umMemyv npeocmasieHue 0 npeobpaz08anuu N0O0OUs, 20MOMEMuULU U yMemb NPUMEHAMb UX NPU PeueHuu 3a0ai, ymems peuams 3a0a4u Ha nioCKOCmu
Memooamu cmepeomempuL;

— yMemb NPUMEHAMb POpMYIbl 00BEMO8 NPU peuleHUU 3a0ay.

B noBceaHeBHOI )KM3HU M IPU U3YYE€HHH IPYTHX NMPEIMETOB:

— COCTaBIISATh C MCIIOJIH30BAHUEM CBOKCTB T€OMETPUUICCKUX (PUTYp MaTeMAaTHUECKUE MOJICIH ISl PEIICHUS 33]1a4 MPAKTUIECKOT0 XapakTepa U 3a1ad u3

CMEKHBIX TUCIMILIMH, UCCICIOBATh MOJYYCHHbBIC MOJICIIA U HHTEPIIPETUPOBATh PE3yJIbTaT.

BeKTOpbI M KOOPIHHATHI B IPOCTPAHCTBE

— Braners NOHATUSMH BEKTOPOB U UX KOOPJIUHAT;

— YMETh BBHITIOJHSATE ONEPAIMH HaJ BEKTOPAMU;

— HCTOJB30BaTh CKAISIPHOE MTPOU3BEACHNE BEKTOPOB MIPU PEIICHUH 3a7ay;

— TPUMEHATH YpaBHEHUE TUIOCKOCTH, (POPMYITY PACCTOSIHHSI MKy TOUKAMHU, YpaBHEHHUE chephl TP PEIICHUH 33]1aY,

— TPUMEHATH BEKTOPHI M METOJI KOOPJUHAT B MPOCTPAHCTBE MPH PEIICHUH 33]1aY;

— Haxooums 06vEM napaienenunedd u mempal’opd, 3a0aHHbIX KOOPOUHAMAMU CEOUX BEPULUH,

— 3a0asamo NPAMYIO 8 NPOCMPAHCMEE;

— HAX00UmMb paccmosHue om mouku 00 NJIOCKOCMU 8 cucmeme KOOPOUHam;

— HAX00UMb PACCMOAHUE MENHCOY CKPEUUBAIOWUMUCS NPAMBIMU, 3A0AHHBIMU 8 CUCeMe KOOPOUHAM.

COILEPKAHUE YYEBHOI'O ITPEJIMETA

JIeMEeHThI TEOPHH MHOKECTB M MaTeMaTHYeCKOH JIOTHKH

[TonsTe MHOXecTBa. XapaKTEPUCTUYECKOE CBOMCTBO, DJIEMEHT MHOXKECTBA, IyCTOE, KOHEUHOe, OeckoHeuHoe MHokecTBa. CrocoObl 3aaaHus
MHOXkeCTB. [TonmHO)KecTBO. OTHOIIECHHS MPUHAJISKHOCTH, BKIIOYEHHS, paBeHCTBA. Omniepariy HaJl MHOXKECTBAMH, UX WJUTIOCTPAIMH C TTOMOIIBIO KPYTOB
Diinepa. Cuemnbvle u HeCUéMHble MHOHNCECMEA.

HctuHHBIE W JIOKHBIE BBICKA3bIBaHHS (YTBEP)KICHHUS), ONMEpaIlMy HaJ BBICKa3bIBaHWSIMHU. KBaHTOpPHI CyIIECTBOBaHUSI M BCEOOIIHOCTH. AreeOpa
BbICKA3bIBAHUI.
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3akoHbI JIOTUKU. OcHo8Hble 02udecKue npasuia. Pellienrne JoOrnyeckux 3a/1ad ¢ UCHOoJb30BaHUEM KPYroB Diliiepa.

VYmozakmouenns. OO0CHOBaHUE M JI0KA3aTeNbCTBO B MaTemaTtuke. Onpeznenenus. TeopeMbl. Buowvl dokazamenvcme. Mamemamuueckas uHOYKYUsL.
YTBepxkaeHus: 00paTHOE TaHHOMY, NPOMUBONONI0NCHOE, 0OpamHoe npomusononoxcuomy. IIpu3Hak u cBoiCcTBO, HEOOXOAUMBIE U JOCTATOYHBIE YCIOBUSL.
UYwncia U BbIpaKeHU

MHoOXecTBa HaTypaJIbHBIX, LIEJIbIX, PALMOHAIBHBIX, IEUCTBUTENIBHBIX YKCeNl. MHOXECTBO KOMILJIEKCHBIX YHCell. JIeCTBUS ¢ KOMIUIEKCHBIMU YHCIIAMH.
KommiiekcHo comnpspké€HHble yncia. Moyl U apryMeHT uucia. 1puconomempuyeckasn popma KOMNIEKCHO20 YUCIA.

Panuannas mepa yrina. TpuroHoMmerpuueckas OKpyKHOCTb. CHHYC, KOCUHYC, TAHT'€HC U KOTAHT€HC YKciia. TpuroHoMerpuueckrue GopMyJibl IPUBEICHUS
U CIIO’KEHUS, POPMYIIBI IBOMHOTO ¥ MOJIOBUHHOTO yriia. [IpeoOpazoBaHye CyMMbI H pa3HOCTH TPUTOHOMETPUUECKUX (PYHKIUH B IPOU3BEACHUE  0OpaTHBIC
npeoOpa3oBaHuUs.

CreneHb ¢ IEHCTBUTENBHBIM MTOKa3aTeNeM, CBoKCTBa creneHu. Yucio e. Jlorapudwm, cBoiicTa norapudma. JlecsTHUHBINA U HATYpaTbHBIN JTOTapU(MBI.

ToxnaecTBeHHbIE TPe0Opa30BaHUs TPUTOHOMETPUUECKHX, JIOTApU(PMUIECKUX, CTETICHHBIX U UPPAIIMOHATILHBIX BBIPAKECHUN.

MeTto MaTeMaTHYeCKON UHTYKIUH.

Ocnosnas meopema apugpmemuxu. Ocmamru u cpagnenus. Ancopumm Eexnuoa. Kumaiickas meopema 06 ocmamxax. Manas meopema Depma.
Cucmemvl cuucnenus, omauunsvie om oecamuynvlx. Pynkyus Jinepa, YUcio u cymma oeaumenei HamypaibHo2o Yucida.

Ocnognas meopema anceopwi. Ilpusooumvie u Henpugooumvle mHozouneHvl. Cummempuyeckue MHO20uNeHbl. Llenoyuciennvle U yeno3HauHvie
MHO2OUIEHDL.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHuUe, ABISAIOLIEECS CIEACTBUEM JPYrOro ypaBHEHUS; ypaBHEHUS, PaBHOCUJIbHbIE HA MHOKECTBE, PABHOCUIJIbHBIE IIPE0Opa30BaHUs ypaBHEH UH.

Tpuronomerpuueckue, NokasarenbHble, JorapupMUUECKUe U UppallMOHATIbHbIE YPAaBHEHUS U HEPAaBEHCTBA. THUIBI ypaBHEHUN. Perienue ypaBHeHUH U
HEPABEHCTB.

Meton MHTEpBaJOB /sl PELICHUs HEpaBeHCTB. I'paduueckue MeTonabl pelleHHs ypaBHEHHH M HepaBeHCTB. PelleHue ypaBHEHHMI M HEpaBEHCTB,
coJIeprKalluX NePEMEHHYIO0 0] 3HAKOM MOJTYJIS.

CucteMbl TPUTOHOMETPUYECKHX, IIOKA3aTEeNbHBIX, JIOTapU(MHUUECKUX M HPPALUOHAIBHBIX YypaBHeHUH. CHCTEMBl TPUTOHOMETPHUYECKUX,
MOKa3aTeIbHbBIX, JOTapUPMHUUECKUX U UPPAYUOHATbHBIX HEPABEHCTB.

VYpaBHEHMsI, CUCTEMBI YPAaBHEHUH C MapameTpaMu. Hepasencmea ¢ napamempamu.

Pewienue ypasnenuii cmenenu eviwe 6mopoti cneyuaibhvix 6u0os. Popmynvt Buema. Teopema be3y. /[uoghanmoswl ypasnenus. Pewenue ypasnenuii 6
KOMNJIEKCHBIX YUCTAX.

Hepasencmesa o cpeonux. Hepasencmeo bepnynnu.

DYHKIUUH

OyHKIMS U e€ CBOMCTBA; HYIW (YHKIUHU, MPOMEXKYTKH 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTh. HauOousbliee M HauMeHblee 3HAYEHHS] (YHKIHH.
[lepuonnueckas pyHKuMs ¥ €€ HauMeHbIIUH nepuoa. YETHble U HeUETHBIE QYHKUMU. PYHKYUU «OPOOHASA YACMb YUCAA» V = {X} U «yenas 4yacme yuciay
y=[x].

B3anmuo oOpartubie Gynkiun. I'paduku B3aumuo odpatubix GpyHkuuil. Tpuronomerpuueckue GyHKIMH YUCIOBOTO apryMeHTa y = oS X, ¥ = sin X, y=tg
X, y = ctg x. CBolicTBa U rpaguKku TpuroHomeTpudeckux GpyHkuuii. O6paTHbie TPUTOHOMETPUYECKUE (PYHKIINH, UX TJIaBHbIC 3HAUEHUS, CBOMCTBA U IpaQUKH.

CrenenHasi, mokasaTenbHasi, JorapupmMuueckas QyHKINHU, UX CBOMCTBA U rpadukH.
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[Ipeobpa3zoBanus rpadukoB QPyHKIMIA: CABUT, YMHOKEHHE HA YHCIIO, CHMMETPHUS OTHOCUTENILHO KOOPIMHATHBIX OCEH M Hayana KOOpUHAT.
DJIeMEHTBbI MATEMAaTHYeCKOT0 aHAJIN3A

beckoneuno Manbie U OeCKOHEUHO OOJIBIIME YMCIOBBIE MOcTeAoBaTenbHOCTU. [Ipenen uncinoBoil mocnenoBaTeNbHOCTH. beckoHeuHO yObIBaroIast
r€OMETPUYECKAs IIPOTPECCHUs.

[TonsiTue npenena GyHKIUM B Touke. [lonamue npedena ¢ynkyuu 6 beckoneunocmu. Acumnmomol epaguka ynxkyuu. HenpepblBHOCTh (QyHKIUU.
Cesoticmsa Henpepuviguvix ¢hynxyui. Teopema Betiepwumpacca 05t Henpepvl8HbIX QYHKYULL.

Huddepenuupyemocts ¢ynkuuu. [IpousBonnas gynkuuu B Touke. KacatenbHas k rpaduky ¢yHkuuu. ['eomeTpuyeckuil u QU3MUECKHI CMBICHT
IPOU3BOHOMN. [Ipumenenue npouzsooHoi 8 ¢husuxe. IlponsBoaHbie 3eMeHTapHbIX QyHKuui. [IpaBuna nuddepenmpoBanus.

Bmopas npouzeoonas, eé ceomempuueckuil u puzuueckuii CMbicCIl.

Touku sKcTpeMyMa (MakcCMMyMa 1 MEHEMYMa). VccrienoBanue siieMeHTapHbIX (DYHKINN Ha TOYKH SKCTPEMyMa, HanOoJIbIIee ¥ HauMEHbIIee 3HAaYCHUS
C TIOMOIIbIO MPOU3BOJIHON. [locmpoenue epaghuxos Gyukyuti ¢ nomowbio npoussooHuvlx. Ilpumenenue npousso0HOU NPU peulenuy NPUKIAOHbIX 3a0ad HU
MAKCUMYM U MUHUMYM.

ITepBoobOpasnas. Heonpenenéunsiit uurerpain. [lepBoobpasnbie snementapubix Gpynkuuid. [lnomans kpuBonunelnoit tpaneuuu. ®opmyna Hetorona-
Jleitornma. OnpenenéHubIil HHTErpal. BeraucieHne miomasiei miockux Guryp u o6vémos men spaujerusi ¢ IOMOIIBI0 HHTETpaIa.

Jughghepenyuanvuvie ypasnenus nepsozo u 6mopo2o nopsoxa.

Kom0OuHaTopuka, BepOATHOCTh M CTATHCTHKA, JIOTHKA U Teopus rpagos

[IpaBuno npousBeneHus B komOunaropuke. Coueranus 6e3 mopropenuii. Coueranus u ux cBoiicrBa. bunom Hetotona. Couemanus ¢ noemopenusmu.

BepositHocTs coObITHSI. CyMMa BEpOSITHOCTEH HECOBMECTHBIX COOBITHI. [IpoTHBOMOIOKHBIE COOBITHS. Y CTTOBHAsI BEpOSATHOCTh. He3aBucruMbIe COOBITHS.
ITpousBeneHune BeposiTHOCTEN He3aBUCUMBIX coObITUil. Dopmyna beprysu. @opmyna nonHoi BepositHocTH. Dopmyia Baifeca.

Beposamnocmnoe npocmpancmeo. Axcuomvl meopuu geposimuocmel.

JluckpeTHble ciayuyallHble BEMYMHBI U UX pacnpeneneHus. CoBMeCTHbIE pacmpeneneHus. PacnpeneneHne CyMmbl M MPOU3BEIECHUS HE3aBHUCHUMBIX
CIIyYalHBIX BEJIMYMH. MaTemMaTH4YeCKOe OKHJAAHWUE U NHUCHEPCUs CIyYalHOW BEIWYMHBI. MaTeMaTH4YeCKOe OKHMIAHWUE M AUCIEPCHUS] CYMMBI CIy4ailHbIX
BEJIMYMH.

bunapnas ciyqaiinas Benu4nHa, pacupeaenenue beprysum. ['eomerpuueckoe pacnpeaeneHue. bBUHOMHanbHOE paclpeeIeHUe U €ro CBOMCTBA.

HenpepsoiBHble cityyalinbie BennunHbl. [ITOTHOCTH BeposiTHOCTU. DyHKIMS pacipeaenceHus. PABHOMEpPHOE pacnpeiesieHUE.

Hopmanenoe pacnpenenenue. @ynkuus Jlanmaca. [Tapamerpsl HOpmanbHOro pacnpeaenceHus. [Ipumepsl CiiydalHbIX BEIWYUH, MOAYHMHEHHBIX
HOPMaJIbHOMY 3aKOHY (IIOIPELIHOCTh U3MEPEHHM, POCT YETIOBEKA).

3axon 6onvuux yucen. Boibopounwiti Memoo uzmepenus geposmuocmei. Pons 3axona 6onvuiux uucen 6 Hayke, npupooe u obujecmae.

Koppemsmius nByx cnyuaitasix BenuuuH. [ToHsTHE 0 KO3)PUITHEHTE KOPPEITSIIHIH.

Cmamucmuuyeckas eunomesa. Cmamucmuyeckue kpumepuu. Cmamu-cmuueckas snavumocms. 1Ipoeepka npocmetiwiux cunomes.

OcnosHule nonsamus meopuu 2paghos.

I'eomerpusi

OCHOBHBIE TIOHATHS TEOMETPUH B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUH U CIEICTBUS U3 HUX. [lonamue 06 akcuomamuieckom memooe.

[TocTpoeHue ceueHnii MHOTOrpaHHUKOB METO/IOM ciieioB. [[eHTpanbHOe mpoekTupoBanue. [loctpoeHne ce4eHnii MHOTOTPaHHUKOB METO0M ITPOEKIIHIA.
Teopema Menenas onsa mempasopa.

12



CxkpemuBaromuecs npsiMple B IPOCTPAHCTBE. YTOJI MEXy HUMU. TeopeMsl 0 apauieIbHOCTH MPAMBIX U INIOCKOCTEN B pocTpaHcTBe. [lapannensHoe
POCKTHPOBAHUE U n300pakeHue Guryp. [ eomempuueckue mecma mouex 8 NpOCMpPaHcmae.

[lepnieHIUKYISIpHOCTE HPSIMOKM M IUIOCKOCTH. OpToroHaibHoe npoektupoBanue. Hakionnsle u npoekuuu. Teopema o TpEX NEpPHEHAUKYJIApax.
Paccrosiaus mexay ¢urypamu B mpoctpancTtBe. OOIuil mepneHIuKyIsp IByX CKPEIIUBAIOMIUXCS MPSAMBIX. Memoovl HaxoxicoeHus paccmosauHui Mexcoy
CKPeWUBAIOUWUMUC NPAMBIMU.

VYruel B npoctpaHcTBe. llepneHauKyisspHble IUIOCKOCTU. Tpéxepanmbiii u mHoz2ocpanHbli yeavl. Ceolicmea NAOCKUX Y2ll08 MHO20SPAHHO20 Y2id.
Cesoticmea n10cKux u 08y2panHbix Y2108 mpéxepannozo yena. Teopemvl KOCUHYCO8 U CUHYCO8 Ol MPEXSPAHHO20 Yela.

Bunpl MHOrOrpanHukoB. [IpaBuibHble MHOTOTPpAaHHUKU. Paseépmku mHocoepannuka. Kpamuativiue nymu Ha nosepxnocmu muo2cocpannuxa. Teopema
Oinepa. /[eoticmeenHocmsb NPABUTLHBIX MHO2OCPAHHUKOS.

[Tpusma. [lapamnenenunexn. CpoiictBa mapamenenunena. IIpsmoyronbsHslil napamienenunen. HakimoHHsle npusMmbl. [11owads opmo2oHanbHOU
npoexyuu. Ilepnenouxynsaproe ceuenue npusmbi.

[Tupamuna. Buasl nupaMua. Di1eMeHThl paBUiIbHON nHpaMubl. [lupaMuasl ¢ paBHOHAKIOHEHHBIMU PEOpPAMHU U IPAHSIMM, UX OCHOBHbBIE CBOWCTBA.
Buowr mempasopos. Opmoyenmpuyeckuii mempasop, KapKacHulil mempasop, pasHocpaHuvll mempadop. llpsamoyzonvuviti mempas’op. Meouanvl u
bumeduanvl mempa’opa. Jocmpausanue mempas’opa 00 napaienenuneod.

Tena BpameHus: UUIMHIP, KOHYC, map U chepa. CedeHus uIMHIpa, KOHyca U mapa. lllapoBoii cerMeHT, mapoBoii cioH, IapoBOi CEKTOpP (KOHYC).
VYceuénHas nupaMua U yCEUYEHHBIN KOHYC.

KacarenbHble nipsiMble U MIO0CKOCTU. Brincanusle u onucannsle chepsl. Kacarowuecs cepvr. Kombunayuu men epawjenus. Inemenmsi cghepuieckori
ceomempuu. Konuueckue cevenus.

[Tnomaau noBepxHOCTEH MHOTOTPaHHUKOB. Pazeépmka yununopa u konyca. Ilnomans NTOBEpXHOCTH HWIMHApA U KoHyca. [nomans chepsl. [lnowaos
cghepuueckoeo nosica. O0vém waposo2o Cos.

[TonsiTne 00bEMa. O6bEMBI MHOTOTpaHHUKOB. OOBEMBI TEI BpallleHUs. AKcuomuvl 06véma. Bvisoo ghopmyn 06bEMo6 npamoy2o1bHo20 napaiieienuneod,
npuzmvl u nupamuosvl. Popmynvt 011 Haxodcoenus obvéma mempas’opa. Teopemvr 06 omuowenuax o6vémos. [lpunodicenus unmezpana K blYUCICHUIO
00bEM08 U nogepxHocmel mes 8paujeHus.

Kom0OuHanmuu MHOTOrpaHHUKOB U TE€J BpallleHHUS.

[Tonobue B mpoctpancTBe. OTHOIIEHHE 00BEMOB U TUIOMIA/IEH MOBEPXHOCTEN MOAOOHBIX GUryp. [Ipeobpazosanue nodobus, comomemus. Pewenue
3a0a4 Ha NIOCKOCMU C UCNOTIb308AHUEM CINEPEOMEMPUUECKUX MEMOO08.

Heudicenus 6 npocmpancmee: napaniesbhblll NEPeHoc, CUMMEMPUs OMHOCUMENTbHO NAOCKOCIU, YEHMPAbHAS CUMMEMPUs, NOBOPON OMHOCUMENbHO
NPAMOI.

BekTopbl M KOOPAMHATEI B IPOCTPAHCTBE

BexTops! u koopauHatel. CyMMa BEKTOPOB, YMHOKEHHE BEKTOPA Ha YHCIIO0. YTOJI MeXAy BekTopaMu. CKallIpHOE MTPOU3BEICHHUE.

VYpaBHenue miockocTH. Popmyria pacCTOSIHUA MEXly TOUKaMU. Y paBHeHHE chepbl. Popmyna paccmosnus om moyku 0o niockocmu. Cnocoodwl 3a0anus
NPAMOU YPAGHEHUAMU.

Pewenue 3a0au u 0oxkazamenbcmeo meopem ¢ NOMOUbIO 6EKMOPOE U MEMOOOM KOOPOUHAM. DNeMeHmbl 2e0Mempuu Macc.
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TEMATHYECKOE INTAHUPOBAHHME

No Yacsl
. /;1 HaumeHnoBaHue pasnena u reM y4eOHOro
BpEMEHHU
AJredpa 1 Hayajia MaTeMaTHYeCKOI0 aHAJIU3a
10 kaace
1 JlelicTBUTEIIbHBIC YHCIIA 12 4.
2 PannonasbHble ypaBHEHUSI U HEPABEHCTBA 18 4.
KonTponsHas pabora Nel
3 Kopens crenenu n 12 4.
KonTponbnast paborta Ne2
4 CreneHb NOJ0KUTEIBHOTO YHCIa 13 4.
KonTponbnas paborta Ne3
5 Jlorapudmer 6 4.
6 IToka3zaTenbHble U JOrapupMUUECKUe YPaBHEHHS 1 HEPAaBEHCTBA 11 4.
KonTponbHast padorta Ne4
7 CuHHYyC M KOCHHYC yrIia 7 4.
8 TaHreHc u KOTaHreHc yria 6 u.
KonTponbHas padorta Ne5
9 DopMyJIBI CIOKEHUS 11 4.
10 | Tpuronomerpudeckre GyHKINU YUCIOBOTO apryMEHTa 9u.
KonTtposbHast pabota Neb
11 | TpuroHoMeTpuuecKkue ypaBHEHHUS U HEPABEHCTBA 12 4.
KonTtposnbHast pabota Ne7
12 | DneMeHTHI TEOPUHU BEPOSTHOCTEH 6 u.
13 | Yacrora. YciioBHas BEPOSITHOCTh 2.
14 Hrorosoe nosropeHue 11 4.
KonTposibHas pabora Ne§
Bceero | 136 u.
11 kaacc
1 DyHKIUHN U UX TpapUKH 9u.
2 [Ipenen QyHKIIMU 1 HENPEPHIBHOCTH 5y,
3 Ob6patHble QyHKIHH 6 u.
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Yacel

rlﬁl HaumenoBanue pazzaena u Tem y4eOHOro
BpEMEHU
KonTposnbHas padora Nel
4 [IpousBoaHas 11 4.
KonTponbHast padorta Ne2
5 [TpumeHeHHe TPOU3BOTHOM 16 u.
KonTponbnas padorta Ne3
6 [TepBooOpasHas u uHTETpAI 13 4.
KonTponbnast paborta N4
7 PaBHOCWJIBHOCTh YpaBHEHUN W HEPABEHCTB 4 4.
8 YpaBHEHMUS - CIIEICTBUS 8 u.
9 PaBHOCUIIBHOCTH YpaBHEHUI U HEPABEHCTB CUCTEMaM 13 4.
KonTponbnas paborta Ne5
10 | PaBHOCHJIBHOCTh YPaBHEHUH Ha MHOXKECTBAX 7 4.
11 | PaBHOCMJIBHOCTh HEPABEHCTB HA MHOKECTBAX 7 4.
12 | Merox NpoMeXyTKOB JIJIsl ypaBHEHHUI 1 HEPaBEHCTB Su.
KonTponbHast padota Neb
13 | Ucnonb3oBanue CBOMCTB (YHKUMH TpU pEIIEHUH YpaBHEHHH U Su.
HEPaBEHCTB
14 | CucteMbl ypaBHEHMH C HECKOJIBKUMU HEU3BECTHBIMU 8 u.
KonTponbhast padorta Ne7
15 | UroroBoe noBTOpeHHE 19 4.
Wrorosas koHTpoJibHas paboTa Ne§
Bceero | 136 u.
I'eomeTpus
10 kaace
1 HekoTopele cBeieHUS U3 TUIAHUMETPUH 12 4.
2 Bsenenne 3u.
[MapannenbHOCTh NPSMBIX U IIIOCKOCTEH 16 u.
KonTponbnas padora Nel
KonTtponbHast pabora Ne2
3auér Nel
) [lepneHIMKYISPHOCTD NPSIMBIX U INIOCKOCTEN 17 4.
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Yacel

Ne
i HaumenoBanue pazzaena u Tem y4eOHOro
BpPEMEHHU
KonTponbnas padorta Ne3
3auér Ne2
6 MHororpaHHuKu 14 4.
KontponbHas padota No4
3auét Ne3
10 | 3akmroumTenpHOE MOBTOPeHHE Kypca reomerprn 10 kitacca 6 u.
Bcero 68 u.
11 kaacc
1 Hunuaap, KOHYC u map
KonTponbnas padorta Ne5
3auér Ned 16 4.
2 O0BEMBI TEN 17 u.
KonTtponbHast pabota Neb
3auét Ne5
5 BexTopsl B mpocTpaHcTBE 6 4.
3auét Neb
10 | Merox KoOpIMHAT B IPOCTpPAHCTBE. [IBIKEHUS 15 .
Kontponbnas padota No/
3auét Ne7
12 | 3akmrounTeNnbHOE MOBTOPEHHE MPH MOJTOTOBKE K HTOTOBOM aTTecTalluu 14 4.
10 T€OMETPHH.
Bcero 68 u.
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