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[NOACHUTEJIBHAA 3AIINCKA

Pabouast mporpamma yue6HOTO Kypca Marematuku 10 kiacca paspaborana Ha ocHoBe @I'OC OOO, mpumepHOii MporpaMMbl OCHOBHOT'O OOIIIETO

O6p330BaHI/IH I10 MaTE€MaTHuKe. Z[aHHaﬂ pa6oqa;1 ImporpamMmMa OpuCHTUPOBaHa HAa yHalllnuXcCs 10 xnaccoB u PEAIN3YETCA Ha OCHOBE CICAYIOIIUX

JIOKYMEHTOB:

1.ITpumepHO# TporpaMMbl IO MaTEMaTUKE

2. KOJBHOTO MOJIOKEHUsT 0 paboueit mporpamme ( mpuka3 Ne 93 ot 12.07.2016)
3. yuebnoro miana MBOY «Ueranguackas COLLDy

Temarnueckoe naaHupoBaHue coctanieHo 1o yueOHuk y JI.C. Aranacsna «I'eomerpus 10 - 11 » 2014 1. usg. M.: MHeMo3uHa, peKOMEHJOBaHO
MunucrepcTBoMm obero u [Ipodeccronansnoro odpasoBanusi P @. u Yuebuuk Anrebpa u Hadana MaTeMaTHIeckoro aHanmsa .10-11xkmaccsl.
I.A .Anumos,}O.M.Kansirun u np. - M.: [IpocBenienne,2014 r.

Pabouas mporpaMma KOHKPETU3UPYET COJepKaHNE PEAMETHBIX TeM 00pa30BaTeIbHOrO CTaHAAPTA U IaeT paclpeieieHue Y9eOHbIX YacoB 110

paszienam Kypca.

Ha m3y4yenne marematuku B 10 kiacce oTBomuTcst S yacoB B Henento (Bcero 170 yacoB B rox): 3 daca Ha 610K «AnreOpa U Havyaa aHalu3a» u

2 yaca Ha 0510k «I'eomeTpus».

Copnepxanue kypca MatemMaTHku 10 Kacca CKIaabIBaeTCs U3 CIEAYIOIUX COJAEpKATENbHBIX KOMIOHEHTOB (TOUYHbIE Ha3BaHUS OJIOKOB):

«Anzeopa u navana ananuza» u «I'eomempusy. B nporpaMMe npeaycMOTpeHO 0JI0UHOE U3ydeHHE ITUX NpeaMeToB. Kaxplil 0510k 3aBepiiaercs
KOHTpPOJIbHOM paboToii. ITorosas arrecranus NpeIycMOTpEHa M0 BCEMY KypCy B BHJI€ UTOTOBOW KOHTPOJIbHOM paboThl B popme EI'D.

[Ipu u3yyeHun Kypca MaTeMaTUKU Ha 06a30BOM YPOBHE MPOJIOJIKAIOTCS M MOIY4al0T pa3BUTHE COJIEpKaTeNbHbIE JINHUU: «Ancedpay,

«(Dymcuuu», «Ypaeuenuﬂ u nepaeencmea», BBOOUTCA JTUHUSA «Hauana mamemamuueckozo ananusza». B PpaMKax yKa3daHHBIX COACPIKATCIIbHBIX

JIMHUH PEIIatoTCs CICYIONINE 3a/1a4u:

cucTeMaTHU3alys CBEICHUH O YHCIax; U3y4eHNEe HOBBIX BUJIOB YHMCIIOBBIX BhIpaKEHUH U (hOPMYJI; COBEPILICHCTBOBAHUE MPAKTUUYECKUX HABBIKOB
Y BBIYHMCIUTENIbHON KyJIbTYphl, paCIIMPEHHE U COBEPIICHCTBOBAHUE alIredpanyeckoro ammnapaTa, CQOpMUPOBAHHOTO B OCHOBHOM IIKOJIE, U €r0
MPUMEHEHHE K PEIICHUI0 MaTeMaTUYECKUX U HeMaTeMaTHUeCKUX 3aj1ay;
pacuipeHre M cucTeMaTH3alus OOIIMX CBEASHHM O (QYHKUUAX, MOMOJHEHHE Kiacca M3y4aeMbIX (YHKIHMH, WIUTIOCTPALUsl LIHMPOTHI
IpUMeHEeHHs (YHKIMN I OMUCAHUS M U3YUYEHUS peallbHbIX 3aBUCUMOCTEH;
pa3BUTHE TMPEACTAaBICHUN O  BEPOSITHOCTHO-CTATUCTUYECKUX  3aKOHOMEPHOCTAX B  OKPYXAlolleM MHpe, COBEpPUICHCTBOBAHUE
MHTEJJIEKTYaJIbHBIX U PEYEBBIX YMEHUHN MyTeM 00O0TralieHuss MaTeMaTHUeCKOro S3bIKa, Pa3BUTHS JIOTHYECKOTO MBIIIIJICHUS.



Ha u3ydenue 610ka «Anredpa 1 Havaja aHAJIM3a» ¢ y4eTOM TpeOOBaHUN aBTOPCKOW MPOTrpaMMbl OTBOJMUTCS 3 4 B Hezemto, Bcero 102 yacos B
rof.

[Tpu n3yueHnn Kypca MaTeMaTHKH Ha 6a30BOM YPOBHE MIPOJ0IDKACTCS U MOJTyYaeT pa3BUTHE cojiepkarenbHas tuHus «I eomempusay. B pamkax
YKa3aHHOM COZAEP>KaTeJIbHON JTMHUY PEIIAIOTCS CICAYIOIUE 3a1a4Hu:

. M3Y4YE€HHE CBOICTB POCTPAHCTBEHHBIX Te; [ ¢dbopMHUpOBaHHE YMEHHS NPUMEHSTH TMOJTYYEHHBIC 3HAHUS JUISl PEUICHUS NPAKTUYECKUX
3a1ad.
Ha n3yuenue nansoro 6soxa orsezieH 68 yac. KoHTposibHBIE pabOThI COCTABIISIFOTCS C YYETOM 00SI3aTENbHBIX PE3Y/IbTaTOB 00yUCHHUS, OHU
3aBEPIIAIOT U3y4YEHHE pa3enoB: «llapamnenbHOCTh NPSAMBIX U INIOCKOCTEN», «lIepneHauKyIApHOCTD IPSMBIX U IJIOCKOCTEW», «MHOrOrpaHHUKNY,
«BeKTOopsI B IPOCTPAHCTBE.

Peanmzanus npeanaraeMoi mporpaMMel OyAET CIIOCOOCTBOBATH MOBBIIICHUIO MATEMAaTHIECKOW KYJIBTYpPhI MBIIUICHUS YIAIIHXCSl, PA3BUTHIO
[I03HABATEJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH, IPAMOTHOW MaTeMaTUYECKOM peur, IPUBUTHUIO YHALIUMCS IPUBBIYKU K YIIOPHOMY,
CaMOCTOSITEJIbHOMY, TBOPUYECKOMY TPYly, YMEHHUIO IIPE0J10JIeBaTh TPYAHOCTH IIPU PELICHUH 3a/1a4, a TAaKXKe MPH JIH000H paboTe, CBA3aHHON ¢ yueOHOM
JEATEIbHOCTBIO.

2.J11aHupyeMble pe3yJabTaThbl

JIMUHOCTHBIE pe3vJabTaTbI
Jluunocmmuuie pezynomamot ¢ chepe omuouienuil, 00yuaruuxcs K cebe, K ceoemy 300p06sio, K NO3HAHUIO ceda:

e oOpHeHTalus OOydarolUuXcsi Ha JOCTH)KEHHE JIMYHOTO CYACThs, pPEaTu3alldi0 MO3UTHUBHBIX >KU3HEHHBIX NEPCIEKTUB, WHHUIIMATHUBHOCTH,
KpeaTUBHOCTh, TOTOBHOCTb U CITOCOOHOCTH K JMYHOCTHOMY CaMOOIIPEIEIIEHUI0, CIIOCOOHOCTh CTaBUTh IIEJIU U CTPOUTD KU3HEHHBIC TIJIaHBI;

e TOTOBHOCTH U CIIOCOOHOCTH 00€CIeUnTh ce0e U CBOUM OJM3KUM JTOCTOMHYIO *KH3HB B MPOIECCE CAMOCTOATEIHHOM, TBOPUECKOM U OTBETCTBEHHOM
NEeSTeTbHOCTH;

e TOTOBHOCTh U CIOCOOHOCTh OOYYAIOIIMXCS K OTCTAaMBAHUIO JUYHOTO JOCTOMHCTBA, COOCTBEHHOIO MHEHHsS, TOTOBHOCTb M CIOCOOHOCTH
BBIPa0ATHIBATh COOCTBEHHYIO IO3MIIMIO IO OTHOIIEHUIO K OOIIECTBEHHO-TIOJMTHUYECKUM COOBITHSIM TMPOILJIOTO M HACTOSAIIET0O HAa OCHOBE
OCO3HaHUs, U OCMBICIIEHUS! UCTOPUHU, JyXOBHBIX LIEHHOCTEN U JOCTUKEHUW HALlIEH CTPAHBI;

Juunocmuule pezynomamel 6 cpepe omuouienuii, ooyuarouuxca Kk Poccuu kax k Pooune (Omeuecmey):

e poccuiickas UACHTUYHOCTh, CIIOCOOHOCTh K OCO3HAaHUIO POCCUMCKONW HICHTHYHOCTH B TMOJIUKYJIBTYPHOM COIIMYME, YYBCTBO MPHYACTHOCTU K
HMCTOPHUKO-KYJIBTYPHOM OOIIHOCTH POCCUIMCKOTO Hapoja u cyan0e Poccuu, maTpuoTusm, TOTOBHOCTD K CITY)KeHHIO OTEUYECTBY, €ro 3aIlnuTe;

e YBaXEHHE K CBOEMY Hapojy, YyBCTBO OTBETCTBEHHOCTH mnepen PoauHON, ropaoctu 3a cBOMl kpail, cBoro PoauHy, mpouuioe M HacTosIee
MHOTOHAIMOHAIBHOIO Hapoaa Poccun, yBaxkeHHne K rocyAapCTBEHHBIM CUMBOJIaM (Tepo, diar, THMH);

e (QopmMupoBaHHE YBOXEHHUS K PYCCKOMY SI3BIKY KaK TOCyIapCTBEHHOMY si3bIKy Poccuiickoii denepaiuu, sBISIOMEMYCS OCHOBOW POCCHICKON
UJICHTUYHOCTHU U TJIaBHBIM ()aKTOPOM HAI[MOHATHLHOTO CaMOOIPEICICHNUS,

e BOCHHUTAHWE YBAXCHHS K KYJIbTYpE, A3bIKaM, TPATUIIUSIM U 00bIYasiM HapOI0B, TpoKuBaronux B Poccuiickoit deneparumu.

JIuunocmmuuie pezyromamot ¢ chepe omuouieHuil, 00yUAIOUUXCA K 3AKOHY, 20CY0APCMEY U K ZPANCOAHCKOMY 00uiecmey:




IPaXIaHCTBEHHOCTh, IPAXKAAHCKAs TIO3HUIIUS aKTUBHOTO M OTBETCTBEHHOI'O WICHA POCCHICKOT0 00IIECTBA, OCO3HAIOUIETO CBOM KOHCTHTYIIMOHHBIE
IpaBa U O0S3aHHOCTH, YBAXKAIOIIErO 3aKOH M IPABOMOPSIOK, OCO3HAHHO MPUHUMAIOILEr0 TPaJAUIMOHHbIE HALIMOHAJIBHBIE M OOLIEUEIOBEUECKUE
T'YMaHHCTHYECKUE U JEMOKPATUYECKHE IEHHOCTH, TOTOBOTO K YYaCTHIO B OOIIECTBEHHOH JKU3HU;

IPU3HAHUE HE OTYY)KJAEMOCTH OCHOBHBIX IIpaB M CBOOOJ| YeJIOBEKAa, KOTOpbIE MPHHAUIEKAT KaXKAOMY OT POXICHHs, T'OTOBHOCTb K
OCYIIECTBICHUIO COOCTBEHHBIX IMpPaB W CBOOOJ O€3 HapylIeHHs IMpaB, U CBOOOJ JPYIHX JIMI, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIC IpaBa U
CBOOOJBI YEJIOBEKAa M TIpaXkJaHMHA COIJAcCHO OOIICNPU3HAHHBIM MPHHLIMIAM M HOpMaM MEKAYHApOJHOIO IpaBa M B COOTBETCTBUHU C
Koncrurynueit Poccuiickoit @enepanuu, paBoBast ¥ MOJIUTHYECKAs IPAMOTHOCTD;

MHUPOBO33PEHUE, COOTBETCTBYIOILIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKH M OOIIECTBEHHON NPAaKTUKH, OCHOBAHHOE HA JUAJIOre KYJbTYp, a
TaKXe Pa3InYHbIX (POPM OOILECTBEHHOTO CO3HAHMS, OCO3HAHHME CBOETO MECTA B IMOJIUKYJIBTYPHOM MHPE;

WHTEPUOPU3ALMS UEHHOCTEN JEMOKPATUU U COLUAIIBHON COJIMIAPHOCTH, TOTOBHOCTD K JIOTOBOPHOMY PETYJIMPOBAaHUIO OTHOLIEHUM B IPYIIE WIH
COLIMAJIBHOW OpraHU3aluu;

TOTOBHOCTh OOyYaroIMXcsd K KOHCTPYKTUBHOMY YYaCTHIO B NPHHATUM DPELICHUH, 3aTparMBalOlIMX MX IpaBa U HHTEPECHl, B TOM YHUCIE B
pa3nu4HbIX (hopMax OOIIECTBEHHOH caMOOpraHU3alii, CAMOYIIPABJICHHUS, OOIECTBEHHO 3HAYMMOM EATEILHOCTH,

IPUBEP)KEHHOCTh WAEAM MHTEPHALMOHAIN3MA, APY>KObI, PABEHCTBA, B3aUMOIIOMOIIM HApOJOB; BOCHUTAHUE YBAKUTEIBHOTO OTHOILEHHS K
HAIlMOHAJILHOMY JIOCTOMHCTBY JIFOJIEH, UX UYBCTBaM, PEIUTUO3HBIM YOCKICHUIM;

TOTOBHOCTh OOYYalOUIMXCS IMPOTHUBOCTOATh HACOJIOTUM SKCTPEMHU3Ma, HALMOHAIM3Ma, KCEHO(POOMM; KOPPYHLUMH; TUCKPUMUHALMU 10
COLIMAJIBHBIM, PEJINTUO3HBIM, PACOBBIM, HALIMOHAIBHBIM IIPU3HAKAM U JIPYIUM HETaTUBHBIM COLMAIIBHBIM SIBJIICHUSM.

Juunocmuoie pe3yiomambsl 6 cd)epe omnomeuuﬁ, 06ylmtomuxc;l C OKpyJcarouiumu JI00bMU:

HPAaBCTBEHHOE CO3HAaHHE M IIOBEJCHME HAa OCHOBE YCBOCHHS OOIIEYETIOBEUECKHX LEHHOCTEH, TOJIEPAaHTHOIO CO3HAHUS M MOBEACHHUS B
HOJHKYJIBTYPHOM MHpPE, TOTOBHOCTH U CIIOCOOHOCTH BECTH JHAJIOr C APYTMMH JIFOJABMH, JOCTUTATh B HEM B3aWMOIIOHUMAaHUS, HAXOAUTH OOIIHe
eI ¥ COTPYIHHYATH IS UX JOCTIKEHHUS,

NPUHATHE TYMAaHUCTUYECKHX LEHHOCTEW, OCO3HAHHOE, YBaKUTEIBHOE U JO0OpO’KEeNaTeIbHOe OTHOIIEHHE K JPYrOMY YEJOBEKY, €ro MHEHHIO,
MHPOBO33PEHUIO;

(bopMHpOBaHKE BBIPRXKEHHOW B MOBEIEHUN HPABCTBEHHOM MO3UIMH, B TOM YHUCIIE CHOCOOHOCTH K CO3HATEIbHOMY BBIOOpY 100pa, HpaBCTBEHHOTO
CO3HAaHUS W TIOBEJCHHMsS HAa OCHOBE YCBOCHHsS OOIIECYETIOBEYECKMX IICHHOCTEH M HPABCTBEHHBIX YYBCTB (YECTH, II0JITa, CIPaBEIMBOCTH,
MUJIOCEPANS U IPYKET00Us);

JIuunocmmuuie pezynomamot ¢ chepe omuouieHuil, 00yUAIOUUXCA K OKPYIHCAIOUWEMY MUDY, HCUBOI RPUPOOE, XY00HCECHEEHHOI Kybmype:

MHPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH, 3HAUYMMOCTH HAYKH, TOTOBHOCTh K HAy4YHO-TEXHUYECKOMY
TBOPYECTBY, BJQJCHUE JOCTOBEPHON HHPOpMAlUE O TEPENOBBIX JOCTIKCHHUSIX M OTKPBITHSIX MHPOBOM M OTEUYECTBEHHOM HAYKH,
3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

TOTOBHOCTh U CHOCOOHOCTh K 0Opa3oBaHHIO, B TOM YHCJIE CaMO0Opa30BaHWIO, HAa MPOTSHKEHUM BCEM KU3HU; CO3HATEIbHOE OTHOLIEHHE K
HEMPEepPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIEIIHON MpodeCCHOHATBHON U OOIIECTBEHHOM e TENbHOCTH;

JIuunocmmuule pezyromamot 6 cghepe omuouienus odyuarouuxca K mpyoy, 6 cghepe couuanbHo-IKOHOMUYECKUX OMHOUWEHUTL:

yBa)K€HHE KO BceM (hopMaM cOOCTBEHHOCTH, TOTOBHOCTH K 3aIIUTE CBOEH COOCTBEHHOCTH,

OCO3HaHHBIN BBIOOP Oynyiel mpodeccuu Kak MmyTh U CIIOCO0 peanu3alii COOCTBEHHbIX KU3HEHHBIX TJIaHOB;

TOTOBHOCTb OOYYAIOUIMXCS K TPYJOBOH NMpOoecCHOHATBHON JEsTeIbHOCTH KaK K BOSMOXKHOCTH Y4acTHsl B PEIIEHUH JIMYHBIX, OOIIECTBEHHBIX,
roCyJapCTBEHHBIX, 00IIEHAIIMOHATBHBIX MTPOOIIEM;

NOTPeOHOCTh TPYAUTHCS, YBaXEHHE K TPyAy U JIOASAM TpyAa, TPYIAOBBIM JOCTHXKEHHSIM, TOOPOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE
OTHOIIIEHHE K Pa3HbIM BUJAM TPYJIOBOM JEATEIbHOCTH.



MeTanpeaMeTHbIE Pe3YIbTAThI

Pezynamuenvie YY/I

Buvinycknuk nayuumcs:

CaMOCTOATENIbHO ONPEEATh LM, 3aaBaTh NapaMeTPbl U KPUTEPHUH, 110 KOTOPBIM MOKHO OIPEIEIUTh, YTO LEIb JOCTUTHYTA;

OLIEHUBATh BO3MOXKHBIE TOCIEJCTBUS TOCTHIKECHHUS MMOCTABJICHHOM 1IN B JEATEIBLHOCTH, COOCTBEHHOM >KM3HU U JKU3HU OKPYKAIOIIMX JIOJICH,
OCHOBBIBAsSICh Ha COOOPAKEHUSAX STUKU U MOPAJIH;

CTaBUTH U (POPMYITUPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BaTEIbHOM IEATEILHOCTH U KU3HEHHBIX CUTYaIUsX;

OLICHUBATh PECYPCHI, B TOM YHKCJIE BPEMs U APyrue HeMaTepuallbHbIE peCypChbl, HEOOXOAUMBIE ISl TOCTHXKEHUS TIOCTABJICHHOM 1IeJIH;

BBIOMPATH MYTh JOCTH)KEHUS 1I€IH, TUIAHUPOBATh PEIICHUE TIOCTaBICHHBIX 3a/1a4, ONTUMHU3HPYS MaTepHalbHbIe M HEMaTepHaIbHbIC 3aTPaThI;
Opranu3oBbIBaTh 3P (HEKTUBHBIN MOUCK PECYPCOB, HEOOXOUMBIX JIJIsl TOCTHKEHUS TOCTABIICHHOW 1eH;

COIIOCTABJIATH IOJYYEHHBIN PE3yJIbTAT AEATEIbHOCTH C IIOCTABICHHOMN 3apaHee LIEIbIO.

Ho3naeamenvnvie YY/I

Bbll’lyCKHuK Haysumcs:

UCKaTh M HaXOJIUTh 00OOILICHHBIE CIIOCOOB! PEIIeHHs 3a7ad, B TOM YHCIe, OCYIIECTBIATh Pa3BEPHYTHI MH()OPMALMOHHBIN MMOUCK M CTaBUThH Ha
€ro OCHOBE HOBbIE (yueOHBIE U TIO3HABATEIbHBIE) 3a/1a4H;

KPUTHUYECKH OLICHHBAaTh W HWHTEPIPETHPOBATh HH(OpMANMIO C pasHbIX IO3WIMH, pacrlo3HaBaTh W (UKCUPOBATH MPOTUBOpEUYHS B
MH(POPMAIMOHHBIX HCTOUHUKAX;

UCIIOJIB30BATh PA3IMYHbIE MOJICIbHO-CXEMAaTHYECKUE CPEJCTBA ISl TPEACTABICHUS CYIIECTBEHHBIX CBA3€H M OTHOLICHUH, a TaKKe
HpOTHBOpG‘II/If/'I, BBISIBJICHHBIX B I/IH(l)OpMaIII/IOHHI)IX HCTOYHUKAX,

HaXOJUTh M NPUBOJUTH KPUTHYECKUE ApPryMEHTHl B OTHOIICHHU JCHCTBUI W CYXAEHHH APYroro; CHOKOMHO M PasyMHO OTHOCUTBCA K
KPUTHYECKUM 3aMEUYaHUSIM B OTHOLIEHUH COOCTBEHHOTO CY)KJIEHHUS, PACCMaTpUBATh UX KaK PeCypc COOCTBEHHOTO pa3BUTHS;

BBIXOJIUTh 32 PAMKHM y4eOHOro MpeaMeTa M OCYILECTBIIAThH IIeJICHANpPaBICHHBIN MOMCK BO3MOXKHOCTEHM Ui IIMPOKOTO IMEpeHoca CPEeACTB U
CIoco0OB JACHCTBHS;

BBICTPaWBaTh HMHJMBUAYAJIbHYIO 00pa30BaTENbHYIO TPACKTOPHIO, YYUTHIBAs OTPAHUYEHHUS CO CTOPOHBI JIPYIMX YYaCTHUKOB M PECypCHbIE
OTpaHUYECHUS;

MEHSTh U YAEP)KUBATh pa3Hble MO3UIUU B IO3HABATEIbHON JEATEIBHOCTH.

Kommynuxkamuenwvie YY/I

Buinycknuk nayuumcs:

OCYIIECTBJISITH JCJIIOBYI0O KOMMYHHKAIIUIO KaK CO CBEPCTHHUKAMHU, TaK U CO B3POCIBIMH (KaK BHYTPH 00pa30BaTEIHLHOM OpraHMU3aIluy, TaK U 3a €e
npenenaaMu), MoAOUpaTh MApTHEPOB ISl AETOBOW KOMMYHHUKAIIMU HUCXOJS U3 COOOpaKeHHH pe3yNbTaTUBHOCTH B3aUMOJEWUCTBUSA, a HE JIMYHBIX
CHMIIATHIA,

MIPU OCYIIECTBICHUU TPYIMIOBOM pabOThl OBITH KaK PYKOBOAMTENEM, TaK M WICHOM KOMAaHJbI B Pa3HBIX POJSIX (T€HEpaTop WACH, KPUTHK,
WCTIOTHUTEITb, BHICTYMAOIIUHN, IKCIIEPT | T.11.);

KOOPJIMHHUPOBATH M BBITIOIHATH PA0OTY B YCIOBUSAX PEaTbHOTO, BUPTYATHHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBHS,

Pa3BEPHYTO, IOTUYHO M TOYHO M3J1araTh CBOIO TOUYKY 3PEHUS C UCIIOIH30BAHUEM aJIeKBATHBIX (YCTHBIX M MICHhMEHHBIX ) S3BIKOBBIX CPEJICTB;
pacrno3HaBaTh KOH(JIMKTOTCHHbIE CHUTYaIlMH M MPEAOTBpAlIaTh KOH(MIUKTHI JO UX aKTUBHOU (pa3bl, BHICTPAUBAThH JEIOBYI0 U 00Pa30BATEIbHYIO
KOMMYHUKAITMIO, N30€ras TUIHOCTHBIX OIIEHOYHBIX CYXKICHUH.



3. IlnaHupyeMble npeaIMeTHbIE Pe3y/JbTATHI OCBOCHHS Y4eOHOI0 MpeaMeTa
MartemaTuka

ba3oBblii ypoBeHb

«IIpo0JieMHO-(PYHKIIMOHAJIbHBIE Pe3yJIbTaThI»

Paznen |. BbIyCKHUK HAYYUTCSA I1. BbIMyCKHUK MOJY4YUT BO3MOKHOCTD HAYYUThCH
Henn JUJ1st KCTIONIb30BaHMSI B TOBCETHEBHOM JKU3HU M 00ECTICUCHHS Lna pazeumus MoluuneHus, UCNONb306AHUS 8 NOBCEOHEBHOU JICUSHU
OCBOCHMS BO3MOKHOCTH YCIIEITHOTO MPOJODKEHUSI 00pa30BaHUs 1O
u obecneueHus: 03MOACHOCIU YCNEUHO20 NPOOONHCEHUS
npeaMera CIELIMAJIBHOCTSIM, HE CBSI3aHHBIM C IIPUKJIAJHBIM HCIIOJIb30BAHUEM
006pa306anus No CReYUAIbHOCMAM, He CEA3AHHBIM C NPUKIAOHbIM
MaTeMaTHKU
UCNONIL306AHUEM MAMEMAMUKU
TpebGoBanus k pesyabTaTam
dnemenmor | — OnepupoBaTb Ha 0a30BOM YypOBHE IOHATHUAMHU: KOHEUYHOE | — Onepuposamv ~ nousamusAMU:  KOHEYHOe  MHOJICECHEBO,
meopuu MHOJKECTBO, 3JIEMEHT MHOXECTBA, II0JIMHOKECTBO, IIEPECEUECHUE U | 9M1eMEeHm  MHOJCeCmed,  HNOOMHONCECMB0,  nepeceueHue U
mHnoywcecme | OOPEIMHEHHE MHOXKECTB, YMCIIOBBIE MHOKECTBA HAa KOOPAMHATHOW | 00vedunenue  MHOJCECMS, Yucnoevie  MHOJCECMEa Ha
u IIPSIMOM, OTPE30K, UHTEPBAJI, KOOPOUHAMHOU NPAMOL, OmMpe30K, UHMePEal, NOIYUHMEPBAT,
wamemamuy |~ oneprpoBaTh Ha 0a30BOM YPOBHE MOHATUSAMHU: YTBEPKIECHHE, | NPOMEICYMOK C 6bIKOJOMOU MOYKOU, epaghuueckoe npeodcmasienue
R OTPHIIAHHME YTBEPHKICHUS, HCTHHHBIE U JIOKHbBIE YTBEPHKIACHUS, TIPUUNHA, | MHOICECME HA KOOPOUHAMHOU NLOCKOCTIL,
eckou CJIeZICTBUE, YACTHBIN CiTydail 00ILero yTBep»x/aeHus, KOHTPIPUMED; - onepupoeamv  NOHAMUAMU.  YMEepICOeHue, OmpuyaHue
JI02UKU _ HAaXOMUTh IIEpECEUEHUE M OOBEIUHEHUE JBYX MHOXKECTB, | VIMGEEPUCOCHUS, UCMUHHbIE U JIOJHCHbIE YMEEPIUCOeHUs, NPUHUNA,
MIpe/ICTaBICHHBIX IpaUUECcCKy Ha YUCIOBOM MPSAMOIi; cnedcmeue, yacmuulll  cayvan  00we20 - YMeepicoeHus,
- CTPOUTH HA YHCIOBOM MNPAMOU IIOAMHOXKECTBO YHUCIOBOrO | KOHMpnpumep,

MHO’K€ECTBA, 33JJaHHOE MPOCTEUIIUMU YCIOBUSIMH;
- pacrio3HaBaTh JIO)KHbIE YTBEP)KACHHUS, OIIMOKU B PACCYKACHUSAX,
B TOM YHCJIE C UCIOIb30BAaHUEM KOHTPIIPUMEPOB.

B noBceHeBHOM KNU3HU U IPU U3YYEHUU APYTHX MIPEAMETOB:

— MCIIOJIb30BaTh YMCJIOBBIE MHOKECTBA HAa KOOPJAMHATHOM IMPAMOM
JUISL ONIMCAHUS PEATIBHBIX MPOLIECCOB U SIBJIICHUM;

- MPOBOJUTH JIOTHUECKHE paccyxaeHust B
MOBCETHEBHOM KU3HHU

CUTyalusx

— npoGepsimb NPUHAOLEHCHOCTL DJIEMEHMA MHONCECMBY,

— HAxXoo0ums nepeceverue u 00beOUHeHUe MHONCECME, 8 NMOM
yucne npeoCcmasieHHbIX 2paguyuecKu Ha YUCI080U NPIMOU U HA
KOOPOUHAMHOU NAOCKOCMU,

— nposooumv 00Kaz3amesibHble
000CHOBAHUSL UCTMUHHOCIMU YMBEPHCOCHUIL.

paccyscoenus ons

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

- ucnoav3loeams 4Hucioevle MHOdMHcCecmea HA Koop()uHamHoﬁ




npAMOU U HA KOOPOUHAMHOU HIOCKOCMU O/l ONUCAHUS PEealbHbIX
npoyeccos u s18NeHull,

— npoBoOUMb OOKA3AMENbHBIE PACCYICOCHUS 8 CUMYAYUSX
N0BCEOHEBHOUL JHCU3HU, NPU PeuleHUlU 3a0ad U3z Opyux npeomemos

Yucna u
8bIPAdCEHUA

- OnepupoBarb Ha 0a30BOM YpOBHE MOHSATHAMH: ILIEJIO€ YHUCIIO,
JIETUMOCTh ~ 4YuCell, OOBIKHOBEHHas JpoOb, JecATH4YHas JpoOb,
palMOHAIIBHOE YHCIIO, MPUOMKEHHOE 3HAUYEHHE YMCIa, YacTh, JOJI,
OTHOIIICHHUE, NPOIICHT, MOBBIIICHHE U TOHW)KEHUE HA 3aJlaHHOE YHCIIO
IPOLIEHTOB, MacIITad;

- OIepHpOBATH Ha 0A30BOM ypOBHE MOHATHIMMU: JIorapudm ducia,
TPUTOHOMETPUYECKass OKPYKHOCTh, I'paJyCHas Mepa yrja, BeJINYHHA
yIJla, 33JJaHHOTO TOYKOM Ha TPUTOHOMETPHYECKOH OKPYKHOCTH, CHHYC,

KOCHUHYC, TaHI'CHC MW KOTAHI'CHC YIJIOB, HUMCIOIIUX IIPOMU3BOJIBHYIO
BCJIINYNHY;,
— BBIIIOJIHATH apI/I(l)MCTI/ILIGCKI/IC IlefICTBHH C OEJIBIMHA n

palMOHAIbHBIMH YNCIIAMU,

- BBINOJIHATH HECTIOXKHbBIE IPe0OPa30BaHMsl YUCIOBBIX BBIPAKEHHH,
COJIepKALIUX CTETEHU Yucell, JINO0 KOPHU U3 Yucell, JIUOO Jorapu@mbl
YHCEIL;

- CpaBHUBATh pallMOHAJIBHBIE YUCIIA MEXKAY COOOM;

- OLICHMBATh U CPABHUBATh C PALlMOHAIBHBIMU YHMCIAMHU 3HAYCHUS
LEJBIX CTENEHEH 4YHCeJ, KOpHEH HaTypajJbHOM CTENEHW M3 4YHUCell,
Jorapu(MoB YHceN B IPOCTHIX CIydasx;

- n3o0paxaTb TOYKAMHM Ha YHMCIOBOW TNPAMON Leible U
palroHaIbHBIEC YUCIIA,

- n300pakaTh TOYKAMHM HA YMCJIOBOM MNpsIMON IieNible CTENeHH
qucel, KOPHU HaTypaJlbHOM CTEMEHHM M3 YHceld, JiorapudMbl 4ucen B
MPOCTHIX CIIY4asiX;

- BBINOJIHATh HECIIOXKHBIE MpeoOpa3oBaHUsl LENbIX U JpoOHO-
panMoHaIbHBIX OYKBEHHBIX BBIPAYKEHUIH;

- BBIPDA)KATh B IPOCTEUINMX CIydasx U3
IIEPEMEHHYIO Yepe3 APYTHE;

- BBIYUCIIATH B IPOCTBIX CIIy4asX 3HAYEHUs YHUCIOBBIX U
OYKBEHHBIX BBIpRKEHUH, OCYLIECTBISAS HEOOXOJUMBIE MOJCTAHOBKU U
npeoOpa3oBaHuUs;

- n300paXkaTh CXEMaTHUYECKH yTroJl, BETMYMHA KOTOPOTrO BhIpaXkeHa
B Irpajaycax;

- OLICHUBATh 3HAKU CHHYCA, KOCHMHYCA, TAaHICHCA, KOTaHI€HCa

paBeHCTBa OJIHY

— C60000HO  onepupogamv — NOHAMUAMU:  Yeloe  YUCTO,
denumocms  4ucesl, OObIKHOBeHHAs OpoOb, Oecsimuyndas Opoob,
PAYUOHANbHOE HUCLO, NPUOTUNCEHHOE 3HAYeHUe YUCILd, Yacmb,
00711, OMHOUWIEHUe, NPOYeHm, NOGblUeHUe U HOHUMNCeHUe Ha
3A0aHHOE YUCTIO NPOYEHMOB8, MACUMAO,

— npUBOOUMb NpuUMepbl 4ucesl ¢ 3A0AHHLIMU CBOUCEAMU
oenuMocmu;

— onepuposamo NOHAMUAMU: nocapughm yucaa,
MPUSOHOMEMPUHECKASL OKPYIHCHOCb, PAOUAHHAS U 2PAOVCHASL Mepa
Vena, 8eluduna yaid, 3a0aHH020 MOYKOU HA MPULOHOMEMPUYECKOU
OKPYICHOCMU, CUHYC, KOCUHYC, MAHSEHC U KOMAHSEHC Y208,
UMEIOWUX NPOU3BOILHYIO EIUYUHY, YUCIA € U T,

— BbINOIHAMb ApUpMemuieckue Oelcmsus, couemas yCmubvle
U  NUCbMEHHble NpueMvl, NPUMEHsST Npu  HeobXoouMocmu
BLIYUCTUMETIbHBLE YCMPOUCMEA,

— HAX00Uumb 3HA4YEeHUs. KOPHSL HAMYPATbHOU CMeNneHu, Cmenexu
C PAYUOHANILHBIM NOKA3AMeNeM, Jo2apupma, UCNOIb3Ys Nnpu
HeobX00UMOCmU 8bIYUCTUMEIbHBLE YCIPOUCMEA;

— NOMb308AMbCSL OYEHKOU U NPUKUOKOLU NPU NPAKMUUECKUX
pacuemax;

— npoGOOUMb N0  U3BECIHBIM — (POPMYIAM U  NPABUIAM
npeobpazoeanus OYKEEHHLIX GbIPANCEHUL, BKIIOUAIOWUX CMENeHU,
KOPHU, 102apupmbvl U MPUSOHOMempuyecKue QyHKyuu,

— HAX0O0UMb 3HAYEHUSI YUCTIOBbIX U OYKBEHHLIX BbIPANCEHULL,
ocyuecmasis Heobxooumvie NOOCMAHOBKU U NPeoOPa308aHUsL;

— uz0bpaxcamov cxemamuyecku Veoi, GeluUdUHd KOMOpOo2o
8LIPAdICEHA 8 2PAOYCAX WU PAOUAHAX

— UCNoIbL306aMb NPU peuleHuU 3a0ay mabauyHbvle 3HAYeHUs
MPULOHOMEMPUYECKUX (DYHKYULL Yel08;

— BbLINONIHAMb NEPesO0 GeNUYUNbL Yeld U3 PAOUAHHOU Mepbl 8
2paodycHyo u 0OpamHo.

B nosceonesnoii scuznu u npu usyuenuu opyux y4eoHvix




KOHKDPETHBIX YIJIOB.

B noBceiHeBHOM KM3HU U ITPU U3YYEHUM IPYTHX YUEOHBIX NIPEAMETOB!

- BBIMOJHATh BBIYMCICHUS TMPH PEIICHUU 3334 IMPaKTUYECKOTro
XapakrTepa,

- BBITIOJHATL IMMPAKTHYCCKUC PpacdCTbl € HUCIOJbB30BAHUCM IIPpU

npeomemos:

— 8bINOIHAMb 0EUCMBUSL C YUCTOBLIMU OAHHBIMU NPU PeUleHUU
3a0a4 npaKxmu4ecko2o xapaxkmepa u 3a0a4 u3 paziuyHvlx ooiacmeti
3HAHULL, UCNONIL3YS NPU HEOOXOOUMOCIU CHPABOYHbIE MAMEPUAbl U
8LINUCTUMENbHBIE YCIMPOUICMEA,

- OYeHUBamv, CpPAGHUBAMb U UCNONbL308AMb NPU pDeuleHuU
NPAKMUYECKUX 3a0ad HUCIo8ble 3HAYEHUS pPealbHblX GeNUYUH,

HCO6XOZ[I/IMOCTI/I CIIPaBOYHBIX MaTcpuraoB u BBIYHMCIINTCIIbHBIX KOHKpemHbvle YuUCjaio8svle xapaxmepucmuxu 00bexmos

YCTPOWCTB; OKpYy2icaoue2o mupa

- COOTHOCUTH pEAJbHBIC BEIUYUHBI, XAPAKTEPUCTUKU OOBEKTOB

OKPYKAIOLLIETO MUPA C NX KOHKPETHBIMU YHUCIOBBIMUA 3HAYEHUSIMU;

- UCIIOJIb30BaTh METO/bl OKPYIJICHUS, MPUOIMKEHHUS U MPUKUIKU

MPY PENICHUH MTPAKTUUYECKHUX 3a/1a4 NOBCEIHEBHOMN KU3HU
Ypagnenusn | — Pemate nuHElHBbIE ypaBHEHHS M HEPABEHCTBA, KBAApPATHBIE | — Pewamu PayUoHanbHbIe, noxazameJsibHvle u
u Hepagen- YpaBHEHMUS, Jloeapughmuyeckue  YpasHeHuss U HepageHcmeda, npocmeriuiue
cmea - pemiats gorapudmudeckue ypasuenus Buaa 10g o (bX + ¢) = d u | uppayuonanvreie u mpuzoHomempuiecKue YPAagHeHUs,

npocTeime HepaBeHcTBa Bua 10g , X < d;

- pelaTh rokasaTelbHble ypaBHenns, Biuga ™= d (rxe d MoxHO
OpPEJICTaBUTh B BHIC CTENEHH C OCHOBAHHEM &) UM MPOCTEHIINe
HepaBeHcTBa Buaa 8 < d (e d MOXHO IpeCTaBUTh B BUIE CTEIIEHH C
OCHOBAHHEM a);.

- IPUBOAUTH HECKOJBKO IIPUMEPOB KOPHEW  MPOCTEHIIETO
TPUTOHOMETPUYECKOTO YpaBHEHMsI BUJA: sin X =@, COS X =@, tg X = a,
ctg X = a, rme a — TabIMYHOE 3HAUYEHHE COOTBETCTBYIOIIEH

TPUTOHOMETPUYECKON (QYHKIIMH.

B noBceHEBHOM KNU3HU U IPU U3YYEHUU APYTHX MIPEAMETOB:

- COCTaBJISITh M pEIIaTh YpPaBHEHUS W CUCTEMBbl YpaBHEHUU IpHU
pPELIEHUHN HECIOXKHBIX MPAKTUYECKHX 3a/1a4

HEepagencmea U ux CUCmembl,
— UCNONIBL3068AMb MEmMOoObl peuleHUs YPAGHeHUll. npusedeHue K
8UODY «NpOU3BeOeHUe DABHO HYII0» UIU «HYACMHOE DABHO MY,
3ameHa nepemeHHbIX;
- UCnoIbL308amsb  Memoo ons
Hepagencme,

— ucnonv3oeams 2paguueckutl. Memoo 01 NPUOIUNCEHHO2O
peuleHus YpasHeHull U HepageHCcms,

- uzobpaxcamov HA  MPULOHOMEMPUYECKOU  OKPYHCHOCHU
MHOJCECMBO — peueHUull — NpoCmeuwux  mpueOHOMempu4ecKux
VPasHeHUll U HepageHcma,

— BLINOJIHAMbL  OMOOP KOpHEeU VPAGHEeHUU UlU  peuleHull
HEepagencme 6 COOMeemcmeuy ¢ OONOJHUMENbHbIMU YCA0GUAMU U

OZcPpAHUHYEHUAMU.

uHnmepeanos PpeuLerHus

B noeceonesnoll sxcusHu u npu uzyueHuu Opyeux y4eOHvix
npeomemos:

- cOCmasisams U pewams ypasHeHus, CUCMeMbl YPAGHEeHUL U
HepaseHCcmaa npu peueHuu 3a0ay Opyeux y4eoHvix npeomemos;
— UCNOIb306aMb YPAGHEHUS U Hepagencmea 0isi NOCMPOeHUs U




UCCe008aHUsL NPOCMEUUX MAMeMamuieckux mooenell peaibHbIx
cumyayuil uiu NPUKIAOHbIX 3a0ay;

- yMemb UHMEPnpemuposams NOJAVYEeHHbIl NPpU  peuleHuu
VDABHEHUsI, HEePABEHCMBA UIU CUCHEMbl De3Vibmam, OYeHUBAmMb
€20 npagoonooodue 8 KOHmMexcme 3A0AHHOU PeaibHOU CUMYayuu
UIU NPUKTIAOHOU 3a0adu

Dynkyuu

— OmnepupoBarb Ha 0a30BOM YpOBHE TMOHSATHSIMU: 3aBHCHUMOCTb
BeNIWYMH, (YHKIMS, apryMeHT U 3HaueHue (QyHKUUH, OO0JIaCTh
OIpe/IeNIEHUs] U MHOXKECTBO 3HaueHUH (QpyHKIMH, rpaduK 3aBUCUMOCTH,
rpaduk QyHKIMM, HYIH (QYHKIUH, TPOMEKYTKH 3HAKOMOCTOSHCTBA,
BO3pAaCTaHME Ha YHUCIOBOM IIPOMEXKYTKE, yOBbIBaHHE Ha 4YHCIOBOM
OPOMEXYTKe, HauOosplllee W HaWMEHbIIee 3HaueHHEe (QYHKIUU Ha
YHCIOBOM IIPOMEXYTKE, IEproAndecKas (GyHKIUS, IEPUO;

- ornepupoBaTh Ha 0a30BOM YpOBHE MOHATHSAMM: TMpsMas U
oOparHas IIPOMOPLIUOHAILHOCTD JTMHEHHas, KBaJpaTHUIHAS,
jgorapupmuueckas U IokKaszareiabHas (YHKLUHMH, TPUTOHOMETPHUYECKHUE
byHKUINY;

- pacrio3HaBaTh TIpaQUKU 3JIE€MEHTAPHBIX (YHKUMHA: TOpAMONH U
oOpatHoi PONOPLUOHATIBHOCTH, JMHENHHOH, KBaJ[paTUYHOM,
JOrapu(pMHUUECKOW U TIOKA3aTeNbHOW (DYHKIHIA, TPUTOHOMETPUUECKUX
byHKIM;

- COOTHOCUTh TpauKd >JIEeMEHTapHbIX (QYHKIUI: [OpsasMOi U
obpaTtHoM MPONOPLIMOHATBHOCTH, JIMHEUHOM, KBaJIpaTUYHOM,
Jorapu(pMHUUECKOW U TOKa3aTeNbHOM (DYHKIMHA, TPUTOHOMETPUUYECKUX
byHK1MH ¢ popMynamMH, KOTOPEIMHA OHH 33/1aHBbI;

- HaXoAuTh MO TpapuKy NpUOMIKEHHO 3HAUeHHs (YHKIHUU B
3aJJaHHbBIX TOYKAaX;

- OTIpeEIATh 10 TpaduKy CBOMCTBA PYHKIMH (HYJIH, TPOMEKYTKH

3HAKOMOCTOSIHCTBA, MPOMEXYTKH MOHOTOHHOCTH, HauOoONbLIMEe U
HauMEHbIINE 3HAYEHUS U T.I1.);

- CTpOUTh  3CKM3 rpaduka  (QYHKIUH,  YIOBJIETBOPSIOLICH
NPUBEJICHHOMY HaboOpy ycIOBHM (IPOMEXYTKHM BO3pacTaHus /

yObIBaHUs, 3HaUeHUE (PYHKIIMU B 3aJaHHOU TOYKE, TOUKHU IKCTPEMYMOB
U T.J.).

B noBcetHEBHOW KNU3HU U IPU U3YYEHUU APYTHX MPEAMETOB:

— ONpCaACIIATL 110 Fpa(i)I/IKaM CBOMCTBaA PCAJIBbHBIX TPOHCCCOB H

- Onepuposamv ~ NOHAMUAMU.  3A6UCUMOCMb  BETUYUH,
@yuKyus, apeymenm u 3navenue yHKyuu, oo1acms onpeoeieHus u
MHOJCECmB0 3HAYeHUuti QyHKyuu, cpagux 3asucumocmu, cpagux
@yukyuu, Hyau @QYHKYuU, NPOMENCYMKU 3HAKONOCMOAHCMEA,
603pacmamnue Ha YUCIO80M NPOMedNCYmKe, YObleaHue HA YUCTOBOM
npomexcymke, Haubovbulee U HauMeHvbuiee 3HaueHue QYHKYUU Ha
YUCTIOB0M NPOMENCYIKE, NePUOOUYEeCcKas PYHKYUS, Nepuoo, 4Yemuasl
U HeuemHas QyHKyuu,

— onepuposamv  NOHAMUAMU.  npamas U  obpamHas
NPONOPYUOHATLHOCHb, JIUHelHas, K68aopamuynas,
nocapugmuyeckas u noKazamenbHas @yukyuu,

mpucoHomempuyeckue yHKyuu,

- onpeoensamy 3Hauenue GYHKYUU No 3HAYEHUI0 apeyMeHmd
APU pasiuyHelx cnocobax 3a0anus QyHKyuu,

— CMPOUmMs 2papuKu U3y4eHHbIX QYHKYU,

— onucvleams NO 2pa@uxky U 8 NPOCMeUwux Cay4asx no
dopmyne nosedenue u cgoticmea QYHKYull, Haxooums no 2paguxy
@ynxyuu naubovuue U HaUMeHbLUUe 3HAYEHUS,

— cmpoums  9CKU3 epaguxa @yukyuu, yoosiemeopsoujeli
npUBeOeHHoOM) Habopy ycaosu (npomesicymku
6o3pacmanus/yovieanus, 3HayeHue QYHKYuU 6 3a0aHHOU MouKe,
MOYKU IKCMPEMYMO8, ACUMNIMONbL, HYAU DYHKYUU U Mm.0.);

— pewams YpagHeHusi, npocmeuuiue CUucmemsbl YpaeHeHUl,
UCNONIb3YS CBOUCMBA PYHKYULL U UX SPAPDUKOS.

B noeceonesnoii scusnu u npu uzyueHuu Opyeux y4eOHvlx
npeomemos:

- onpedenames no 2pagukam u UCnoib308ams OJis peuleHus
NPUKIAOHBIX  3A0ay  CBOUCMBA  PealbHblX  Npoyeccos U
3aeucumocmei  (Hauborvwiue U HAUMEHbUIUE — 3HAYEHUS,




3aBHCUMOCTEH (HauOONbIIME W HAaUMEHbIINE 3HAYCHMS, MPOMEKYTKH
BO3PaCTaHMs U YObIBaHMsI, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA U T.I1.);

- MHTEPIPETUPOBATh  CBOMCTBA B  KOHTEKCTE  KOHKPETHOU
IIPAKTUYECKON CUTYyaluu

NPOMENCYMKU BO3DACMAHUA U YObI8AHUS QYHKYUU, NPOMENCYMKU
3HAKONOCMOAHCMBA, ACUMNIMONbL, NEPUOO U T.N.);

- UHMepnpemupo8ams C8OUCmMea 6 KOHMeKCme KOHKPEemHOU
NPAKMUYeCcKol CUmyayuu;

- onpedenams no zpagukam npocmeuuiue XapaKxmepucmuxu
nepuoouyecKux npoyecco8 6 OUoIo2UY, IKOHOMUKE, MY3blKe,
paouocsszu u op. (amnaumyoa, nepuoo u m.n.)

dnemenmot
mamemamu
YecKkozo
ananusa

— OmnepupoBarb Ha 0a30BOM YpPOBHE MOHATHSMH: MPOU3BOTHAS
¢yHKIMU B TOUYKe, KacaTelbHas K rpaduky (yHKIMH, MPOU3BOAHAS
byHKIINY,

- OTpeNeNIATh 3HAUCHHE NPOM3BOJHONW (YHKIMM B TOYKE IIO
N300paKeHHIO KacaTelIbHOW K rpadyKy, IPOBEICHHON B 3TOW TOUKE;

- pelaTb HECJIOXKHbIE 3aJlaud Ha INPUMEHEHHUE CBS3U MEXAY
IPOMEXYTKAMU MOHOTOHHOCTHM M TOUYKAaMHU 3KCTpeMyMa (DyHKIHUH, C
OJTHOW CTOPOHBI, M MPOMEKYTKAMH 3HAKOIOCTOSHCTBA W HYJISMH
MPOU3BOTHON ATON (DYHKIIUU — C APYTOM.

B HOBCGHHCBHOﬁ JKU3HU U IPHU U3YUCHUU APYTUX NPCIMETOB!:

- NOJIB3YsICh IpaMKaMH, CpPaBHUBAaTb CKOPOCTH BO3PAaCTaHMs
(pocTa, MOBBIIEHUS, YBEIWYEHHUS] M T.II.) WIM CKOPOCTH YOBIBaHUSA
(mazeHus, CHIKEHUs, YMEHbIIEHMS M T.I.) BEIMYMH B peaJbHBIX
nporeccax;

- COOTHOCHTB I'paMKu pealbHbIX MPOLIECCOB U 3aBUCUMOCTEH ¢ UX
ONMCAHUSAMH, BKJIIOYAIOIIUMHU XaPAaKTEPUCTUKH CKOPOCTU H3MEHEHHUS
(OBICTpBII POCT, MJIABHOE MOHUKEHUE U T.I1.);

- UCMOJb30BaTh TpaUKH peabHBIX IMPOLECCOB Ul PELICHUS
HECJIOKHBIX MPUKJIAIAHBIX 337a4, B TOM YHCIE OIpenenss Mo rpapuxy
CKOpOCTb X0/1a Tpolecca

— Onepuposamv NOHAMUAMU. NPOU3BOOHAS PYHKYUU 8 MOUKe,
Kacamenvhas K epaguxy QyuKyuu, npou3eooHdas yHKyuu,

- BbLIYUCTAMD — NPOU3BOOHYIO  OOHOYIEHd,  MHO2OYIeHd,
K8AOPAMHO20 KOPHS, NPOU3BOOHYIO CYMMbL DYHKYUIL,

- BbIUUCTAMD NPOU3BOOHBIE INEMEHMAPHBIX QYHKYUL U UX
KOMOUHAYUIL, UCNONIb3YS CNPABOYUHbIE MAEPUATbL,

- uccneooeamsv 8  NPOCMEUUWUX  CAV4asx — QyHKkyuu Ha
MOHOMOHHOCMb, HAXOOUMb HAUOOIbLUUE U HAUMEHbUUE 3HAYEHUS
@yHKyull, cmpoumsv 2pauKu  MHOSOYAEHO8 U  NPOCMEUULUX
PAYUOHATbHBLIX — (PYHKYUllL ¢ UCHONb306AHUEM  annapama
MamemamuyecKko2o aHaiu3d.

B nosceonesnoil scuznu u npu uzyueHuu Opyeux y4eOHbix
npeomemos:

- peulams NPUKIaoHvle 3a0ayu U3 Ouonocul, Qu3uUKu, XUMUU,
9KOHOMUKU U OpYeUX NpeoMemos, C6s3aHHble C UCCIeO08AHUEM
XAPaKmepucmuk peaibHulX NPoYeccos, HaAXoHcOeHuem HaudoaIbulix
U HAUMEHbUUX 3HAYEHUL, CKOPOCMU U YCKOPEeHUsL U M.N.;

— UHMEPNPEemuposams NOJYYeHHble Pe3)Tbnambl

Cmamucmu
Ka u meopus
6epoAmHOC
meil, 102UKa
u
KomOunamo
puKa

- OnepupoBarh Ha 0a30BOM YpOBHE OCHOBHBIMHU OIHCATEIbHBIMHU
XapaKTepUCTUKAMU YHUCIOBOTO Habopa: cpenHee apupMeTHYECKOoe,
MeuaHa, HanooJbIliee 1 HauMEHbIIee 3HAUYCHNS,

- ormepupoBaTh Ha 0a30BOM YPOBHE TOHATHUSMHU: YACTOTa U
BEPOATHOCTH COOBITHS, CITyUalHBIN BBIOOP, OTBITHI C PABHOBO3MOKHBIMH
3JIEMEHTAPHBIMUA COOBITUSIMH;

— BBIYHCTISATh BEPOSITHOCTH COOBITHI HAa OCHOBE MOJICYETa 4HCia
HCXOJIOB.

- Hmemsv npedcmagnenue 0 OUCKDEMHLIX U HENPEPbIEHBIX
CYUAUHBIX  BEIUYUHAX U pACNpeOeNeHUusx, O He3a8UCUMOCIU
CTIYYAUHBIX BEIUYUH,

- uUMemsb npeocmasieHue 0 MamemamuiecKom OHCUOAHUU U
oucnepcuu Ciy4aunblx GeIUYUH,

- umems npeocmasieHue O HOPMATbHOM pacHpeoeneHuu U
npuMepax HOPMAalbHO PACNPeOeseHHbIX CIYUAUNHBIX GeNUYUH,

- NOHUMAMb CYMb 3AKOHA OONLUWUX YUcel U GblOOPOUHO20




B noBceiHEeBHOM KU3HU U MIPU U3YYEHUH IPYTHX IMPEIMETOB:

— OLIEHUBATh M CPAaBHMUBATh B MPOCTHIX CIy4asiX BEPOSTHOCTH
COOBITHUI B peasIbHOM KU3HU;

- YUTaTh, CONOCTABIATh, CPABHUBATh, MHTEPIIPETUPOBATh B
IPOCTBHIX CIIydasiX peajibHble JaHHbIE, PEACTaBICHHbIE B BUJE TabIull,
Jrarpamm, rpaukoB

Memooa usmeperus 8epoSImHoOCmel;

- umemsv npeocmasieHue 00 YCI08HOU 6epPOSMHOCMU U O
NOIHOU 8EPOAMHOCMU, NPUMEHAMb UX 8 PEUeHUU 3A0ay,

- umemsv npeoCmasieHue O  BANCHLIX UYACHHBIX
pacnpeoeieHuil U NPUMEHSIMb UX 8 peuleHul 3a0ay;

- uMemsb npeocmasienue 0 Koppeisyuu CLy4atHblx 6eIU4UH, O
JIUHELHOUL pecpecCuul.

suoax

B nosceounesnoii orcuznu u npu usyyeHuu opyeux npeomemos:

- BbLIYUCTIAMY UL  OYEHUBAMb BEPOMHOCMU  COObIMULL 8
PeanbHOU HCUSHU,

- 8blOUpamo
00pabomku OaHHbIX,
- YyMemb peuams HeCl0NHCHble 3A0ayU HA NPUMeHeHUue 3aKOHA
OONLUWUX HUCE 8 COYUONOSUU, CMPAXOBAHUU, 30PABOOXPAHEHUL,
obecneueHuu  Oe30NACHOCMU  HACENeHUs 8  UPe38blUAUHbIX
CUmMyayusx

nooxoosiuyue Memoovl  NPeoCcmasieHus U

Texcmoevie
3a0auu

- Pemarb Hec0KHBIE TEKCTOBBIE 33/1a4H Pa3HbIX TUIIOB;

- aHAJIM3UPOBATh YCJIOBHE 3a7aud, IPU HEOOXOAMMOCTH CTPOUTH
JUISL €€ PELICHUS] MaTEMaTHYEeCKYI0 MOJIEIIb;

- MOHMMAaTh M UCIIOJIb30BaTh JJIS PELIeHUs 3a/aud MH(OpMAIHIo,
IIPEJICTAaBICHHYI0O B BHJE TEKCTOBOM M CHUMBOJIBHOM 3allUCH, CXEM,
TabNuL, AUarpaMM, rpaduKoB, PUCYHKOB;

- JIEMCTBOBATH 110 aJITOPUTMY, COAEPKALLEMYCSI B YCIIOBUH 33Ja4H;
- HCII0JIb30BAaTh JIOTHUECKNE PACCYKIEHUS IIPU PELLICHUH 331a4U;

- pabotaTth ¢ H30BITOUYHBIMH YCIOBMSAMH, BbIOMpas H3 Bcei
uH(pOpMalny, 1aHHbIe, HEOOXOUMBIE JJIs PELICHUs 3a/]auu;

- OCYILIECTBIISATh HECIOXKHBIA Mepedop BO3MOXKHBIX peIIeHH,
BBIOMpAsi U3 HUX ONTUMAIBHOE MO KPUTEPUSM, cPOpPMYTUPOBAHHBIM B
YCIIOBHH;

— aHAJIM3MPOBaTh M HMHTEPIPETUPOBATH IIOJIyYEHHBIE PEIICHUS B
KOHTEKCTE YCJIOBHUS 3a/1a4M, BbIOMpPATh pEIICHHUs, He MPOTHBOpEUAIe
KOHTEKCTY;

- pelark 3aja4l Ha pacueT CTOUMOCTH MOKYIIOK, YCIIYT, IIO€3/10K U
T.IL;

- peliaTh HECJIOKHBIE 3a7auu, CBSI3aHHbBIE C JI0JIEBBIM YUYaCTHEM BO

- Pewamv 3a0auu pasnvix munos, 6 mom uucie 3a0aiu
NOBLIULEHHOU MPYOHOCMU,

— 8bI0UPAMb  ONMUMANbHLIL ~ MemoO  peuleHus  3adavu,
paccmampusas pasiuyHvle Memoobl,

- cmpoums — MoOenlb  peuleHus  3a0ayu,  Npo8oOUNb
doxazamesibHvle PACCYHCOCHUS,

— pewams  3a0a4u, mpedylowue nepedopa  BapuUAHMOS,

npoGepKuU YCi06uUil, 8blOOPA ONMUMATLHO20 Pe3YIbmama,

- AHATU3UPOBAML U  UHMEPNPEMUPOBAMb  pe3ylbmamsl 8
KOHMeKcme — YCIo8us — 3a0aqu,  6bloupamv — peuleHus,  He
npomugopedawjue KOHMeKcmy;,

- nepegooums Npu peweHuu 3a0a4u UHGoOpMayuro u3 0OHOU
Gdopmbl 8 Opyeyio, UCHONBL3YS NPU  HEOOXOOUMOCMU — CXeMbl,
mabauysl, epaguxu, ouazpammol;

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

- pewams npakmuyeckue 3a0ayu U 3a0a¥u U3 Opyeux
npeomemos




BIaJIcHUU (PUPMOU, IPEANPUITHEM, HEIBIIKUMOCTHIO;

- pemaTrh 3aJadd Ha TPOCTBIE MPOIEHTHI (CHCTEMBI CKHUJIOK,
KOMUCCHH) U Ha BBIYUCIICHUE CIIOXKHBIX IMPOIICHTOB B PA3JIMYHBIX CXEMaX
BKJIQJIOB, KPEJIUTOB U UTOTEK;

- pemars MpaKTUYECKUe 3ajadd, TPEOYIONIe WCIOIb30BaHUS
OTPHIIATENIbHBIX YHCEII: Ha ONPE/ICICHNE TeMIIEPaTyphl, Ha OINpeeIiCHIE
MIOJIOXKCHHS Ha BPEMEHHOW OCH (7I0 HAIeH APhI U MOCIIE), Ha JABMIKCHHE
JICHEKHBIX CPEICTB (mpuxon/pacxon), Ha orpe/iesieHue
TJTYOUHBI/BBICOTHI | T.I1.;

- MCIIOJIb30BaTh MOHIATHE MacIiTada s HaXOXKJICHUS PacCTOSHUI
U JUIMH Ha KapTax, IUIaHaX MECTHOCTH, IJIaHaX MMOMEIIEHUH, BBIKpOIKax,
npu paboTe Ha KOMITBIOTEPE U T.II.

B noBceIHEBHO# KU3HU U TIPU U3YYCHUHU JAPYTHX MPEAMETOB:

- peuiaTb HECCIOXHBIC IIPAKTHYCCKHUC 3aaadd, BO3HUKAIOIIHUC B
CUTyalusax HOBCGI[HCBHOﬁ KHU3HHU

T'eomempus

- OmnepupoBarh Ha 06a30BOM YpOBHE MOHATHAMU: TOYKA, MpsMas,
IUIOCKOCTh B IPOCTPAHCTBE, MApaJICIbHOCTh M NEPIEHAUKYISPHOCTD
IIPSIMBIX U IIJIOCKOCTEW;

- pacno3HaBaTh OCHOBHBIC BHIBl MHOTOTPaHHUKOB (TIpH3Ma,
nUpaMuzIa, IPSMOYTOJIBHBIN MapajuieNenumnes, Kyo);

- n300pakaTh M3ydaemble (QUTYphl OT PYKH H C TPUMEHEHHEM
MPOCTHIX YEPTEIKHBIX HHCTPYMEHTOB;

- nenaTh (BBIHOCHBIE) IUIOCKHE UYEPTEXHM W3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTyp: BUI CBEPXY, COOKY, CHU3Y;

- M3BJIEKaTh HH()OPMAIHIO O POCTPAHCTBEHHBIX T€OMETPHUECKUX
¢durypax, npeAcTaBICHHYIO Ha YepTexkax 1 PUCYHKaX;

- NpUMEHSATh Teopemy lludaropa mpu BBHIYMCICHWH 3JIEMEHTOB
CTepeoOMeTpUYEeCcKuX (puryp;

- HaxXoAuTh OOBEMBI M IUIOIAAM TOBEPXHOCTEW MpOCTEHIInX
MHOT'OI'PaHHHUKOB C IIPUMEHEHUEM (HopMy;

- pacrio3HaBaTh OCHOBHBIC BHJIBI TN BpamleHHUs (KOHYC, IIMIIAHIP,
cthepa u map);

- HaXo/JuWTh OOBEMBl M IUIOIIAAM TOBEPXHOCTEH MPOCTEUIINX
MHOT'OI'PaHHHUKOB U T€JI BpaIlleHUs ¢ IPUMEHEHHEM (pOPMYIL.

B noBceaHeBHON KU3HU U IPU U3YYEHUH IPYTUX IPEIMETOB!
— COOTHOCHUTbH aOCTPAKTHBIE F€OMETPUYECKHE MOHATHUS U (PAKTHI C

~ Onepupoéams NOHAMUAMU: MOYKA, NPAMAsA, NIOCKOCMb 6
npocmpancmee, NapaiieibHOCmsb U NePneHOUKYIAPHOCHL NPIMBIX
u naockocmeu,

— npuMeHams OJisl peuleHus. 3a0ay 2eomempuyeckue akmol,
ecu ycnosusi npUMeHeHUs 3a0aHbl 8 A6HOU (opme;

- pewams 3a0a¥u HA HAXOHCOEHUE 2eOMeMPUUECKUX BEeTUUUH
no 0opasyam unu aneopummam;

— Oenams  (8bIHOCHbIE) NIOCKUE YEPMeNCU U3  PUCYHKOE
00beMHbIX ueyp, 6 MoM 4Yucie pucosamsv 6ud ceepxy, COOKY,
CMpoums cedeHusi MHO202PAHHUKOB,

— uzenekamv, UHMeEpnpemuposams U  npeobpaz08vIEAMy
uHgopmayulo 0 2eomempuyeckux @uaypax, npeocmasieHHylo Ha
yepmesncax,

— NpUMEeHAMb 2eoMempudecKue Gakxmol 015 peuleHus 3a0ad, 8
MOM yucie npeonoazarnuux HeckOJIbKO Waco8 peuenus;

- onucvLlBamb  63AUMHOE  PACHONIOJCEHUe  NPAMBIX U
NI0CKOCMell 8 NPOCMPAaHCmee;

- Gopmynuposams ceolicmea u npusHaKu ueyp;

- 00KA3b16aMb 2e0MempuiecKue YmeepircoeHus,

- enadems CMaHoOapmHolul Kraccuguxayue
NPOCMPAHCIMBEHHBIX duzyp (nupamuowt, npuzMmbl,
napanneienuneovl),




peaIbHBIMH KU3HEHHBIMH O0BEKTaMH U CUTYaLUsIMHU;

- HCIIOJIb30BaTh CBOWCTBAa IMPOCTPAHCTBEHHBIX TI'€OMETPHUUECKUX
buryp st permeHus TUMOBBIX 33]a4 MPAKTUYECKOTO COJICPIKAHMS;

- COOTHOCUTH IUIOUIAIM TMOBEPXHOCTEH TN OAMHAKOBOM (HOPMBI
Pa3IMYHOTO pa3Mepa;

— COOTHOCHTH O0BEMBI COCYAOB OJMHAKOBOH (POPMBI Pa3IHMUHOTO
pa3Mmepa;

- OLICHHUBATh (POPMY MPABMIBHOIO MHOTOTpaHHHUKA IOCJE CIHIIOB,
Cpe30B U T.N. (OMpeAeNaTh KOJMWYECTBO BEpIIMH, pebep U rpaHeit
I10JIyYEHHBIX MHOTOTPAHHUKOB)

— HAxXo00ums 00beMbl u niowaou
2e0Mempu4ecKux mei ¢ npUMeHeHuem Gopmyn;
- BbIUUCTIANMb PACCMOSHUS U Y2lbl 8 NPOCMPAHCIEE.

nogepxHocmeii

B nosceonesnoti srcuznu u npu uzyuenuu Opyeux npeomemos:

- UCNONIL306AMb  CEOUCMBA  2eOMEeMPUHEecKux @ueyp 0
peutenus 3a0a4 NpaKmuyecko20 Xapakmepa u 3a0ay u3z opyaux
obnacmeil 3HaHULL

Bexkmopviu | — OnepupoBarh Ha 0a30BOM YpPOBHE IIOHSATHEM JIEKapTOBBI | — Onepuposams NOHAMUAMU — OeKAPMOBbL  KOOPOUHAMbL 8

KoopOunam | KOODJIMHATHI B IPOCTPAHCTBE; npocmpancmee, 8eKmop, Mooyib 8eKmMopd, PAGEHCMB0 BEKMOpOs,

bl 6 - HAXOJUTh KOOPAMHATHI BEPIIMH Kyba M HPAMOYIOIBHOIO | KOOPOUHAMbL 6EeKMOpa, Y20l MedHCOy 6eKmOopamu, CKANSAPHOe

npocmpanc | 1apaLIcIcnuIcaa npoussedeHue 6eKmMopos, KOLIUHeapHvle 6eKMOopbl;

mee - HAXo00UmMb PAcCmosHue MmedxHcoy O08YyMs MOYKAMU, CYMMY
BEKMOPO8 U Npou3BedeHue GeKmopa Ha HYUCLO, Y20l MeHcoy
BEKMOPAMU, CKAIAPHOE NPOU3BeOeHUe, PACKIAObIBAMb BeKMOpP NO
08YM HEKOJIUHEAPHBIM 8EKIMOPAM,
- 3a0a8ams NIOCKOCMb YPABHEHUEM 68 0eKAPpMOoBoll cucmeme
KOOpOUHam;
- peuwlamsv npocmeliuiue 3a0auyu  88e0eHUeM BEKNMOPHO20
bazuca

Hcmopusa - OnuceIBaTh OTJEIBHBIC BBIIAIONIUECS PE3YJIbTAThl, TIOJYUYCHHBIE | — Ilpeocmasnams  6Kk1A0  6bIOANOWUXCA  MAMEMAMUKOE 8

Mmamemamuk | B XOJIe Pa3BUTHUSI MATEMAaTHUKU KaK HAYKH; pazeumue MamemMamury U UHbIX HAY4YHbIX oO1acmel,

u - 3HaTh MPUMEPhl MAaTEMAaTUYECKUX OTKPBITUH M UX aBTOPOB B | — NOHUMAMb PO Mamemamukuy 6 paseumuu Poccuu

CBSI3H C OTEUECTBEHHOW U BCEMUPHOU UCTOPHUEH;
- MMOHUMATh POJIb MaTeMaTUKu B pazButuu Poccun

Memoowt - [IpuMeHATh W3BECTHBIE METOAbl TPH PEIICHUU CTaHAAPTHBIX | — HUcnonvzoeams  ocHosHble  Memoobl  00KA3AMENbCMEd,

Mamemamuk | MaTeMaTHYECKHUX 3a/a4; npoBOOUMb 0OKA3AMENLCMBO U BLINOJIHAMb ONPOBEPHCEHUE,

u - 3aMeyYaTh U XapaKTepu30BaThb MAaTEMATUUYECKUE 3aKOHOMEPHOCTH | — NPUMEHAMb OCHOBHblE MEeMOObl PeUeHUs. MAmeMamuyecKux

B OKpYXKaroIllel JeHCTBUTEIBHOCTH;

- MPUBOJIUTh TPUMEPHl MaTeMaTHYECKHX 3aKOHOMEpPHOCTEH B
IpHUposie, B TOM YHCIE XapaKTEPU3YIOUIMX KpacoTy U COBEPIIECHCTBO
OKPY’KAIOIlIEro MUpa U MPOU3BEAECHNUN UCKYCCTBA

3a0auy;

- HA OCHOBE MAMEMAMUYECKUX 3AKOHOMEPHOCMEN 8 NPUPooe
Xapakmepuzoeans Kpacomy u CO8EPULCHCIEO OKPYNCAIOUe20 Mupd
U NPOU3BEOeHUll UCKYCCMEA;

- npumensimos  npocmeuuiue
INEKMPOHHO-KOMMYHUKAYUOHHBLE
MamemMamuyeckux 3a0ay

npocpammmusie cpedcmea U
cucmemvl  Npu  peuieHuu




4. Conep:xkanue y4eOHOro nmpeamera

MartemaTuka
B cootBercTBHHM ¢ npuHsATO# KoHuenuel pa3BuTus MaTeMaTHYecKoro oopazoBanus B Poccuiickoit deaepannn, MaTeMaTuueckoe 00pa3oBaHUE
peliaer, B 4aCTHOCTH, CJICYIOIINE KITIOUEBbIE 3a/1a4u:

— «IIPEIOCTABIISITh KAKAOMY O0ydaromeMycss BO3MOKHOCTh JOCTHXKCHHSI YPOBHS MaTEMAaTHYCCKUX 3HAHHMA, HEOOXOIUMOIO IS JajbHEUIIeH
YCIIEITHOM JKU3HU B O0IIECTBEY;

— «obecrneunBaTh HEOOXOAMMOE CTpPAHE YHCIIO BBIMMYCKHHUKOB, MaTeMaTH4yecKas IOJArOTOBKa KOTOPBIX JOCTATOYHA JUISL MPOJOJIKCHUS
00pa3oBaHUsl B pPa3IUYHBIX HAMPABICHUAX W JUIS [MPAKTHYECKOH [ESATEIbHOCTH, BKIIIOYAas MPENoJaBaHUe MATeMaTHKH, MaTeMaTHYCCKHE
uccienoBanus, padboty B chepe HHPOPMAIIMOHHBIX TEXHOJIOTHIA U AP.»;

- «B OCHOBHOM OOIIlEM H cpelHeM o0meM 00pa30BaHUK HEOOXOAWMO MPEIyCMOTPETh MOATOTOBKY OOYYArOIIUXCS B COOTBETCTBHH C HX
3ampocamMu K YPOBHIO TOANOTOBKU B c(hepe MaTeMaTHuecKoro 00pa3oBaHmsy.

COOTBETCTBEHHO, BBIJCIAIOTCS TPH HANPABJICHUS TPEOOBAHMI K pe3y/IbTaTaM MaTeMaTHIECKOT0 0Opa30BaHHUS:

1) NPaKTHKO-OPUEHTHPOBAHHOE MaTeMaTHYeCKoe 00pa3oBaHKe (MaTeMaTHKa sl KH3HN);
2) MaTeMaTHKa JiJIsl UCTIOJIb30BaHUsl B IPOQECCUH;
3) TBOPUYECKOE HAIpaBJICHHE, HA KOTOPOE HaleleHbl Te O0ydaromuecs, KOTOpbIe TUIAHUPYIOT 3aHUMAThCS TBOPUYECKOH M HMCCIIEI0BATENbCKON

paboToii B 0061acT MaTeMaTHKH, (PU3UKH, SKOHOMUKH U IPYTUX 00JIACTAX.
OTH HaINlPaBICHHUS PEATU3YIOTCS B IBYX OJIOKax TpeOOBaHMI K pe3ysIbTaTaM MaTeMaTHYECKOTO 0Opa30BaHMUS.

Ha 6a3oBoMm ypoBHe:

— Bremyckauk nHayumtes B 10-11-m kmaccax: uisi MCTONB30BaHUS B TIOBCEJHEBHOW JKM3HU M OOECTEUEHHS] BO3MOXKHOCTH YCHEITHOTO
MPOJOIDKEHHs 00pa30BaHUS 10 CIIEUAIBHOCTSM, HE CBSI3aHHBIM C IIPUKJIAJHBIM UCIOJIb30BAHUEM MAaTEMATUKH.

- BEIMyCKHUK MOJY4YHT BO3MOKHOCTH HayuuThbesi B 10-11-M kiaccax: st pa3BUTHS MBIIIJICHHS, UCTIONB30BaHUS B TIOBCEHEBHOM JKU3HU H
obecrieyeHnss BO3MOXKHOCTH YCHEIIHOTO MPOJOJDKEHHUs OOpa3oBaHMUs IO CHELHATbHOCTAM, HE CBS3aHHBIM C IPHUKIAJHBIM HCIIOJIb30BaHUEM
MaTEeMaTHKH.

Ha yrny6inenHom ypoBHe:

— Breimyckauk Hayuurces B 10-11-m kmaccax: st yCIENIHOTO MPOJODKCHHSI 00pa30BaHUsS IO CIEIUATBHOCTSM, CBSI3aHHBIM C TPUKIIATHBIM
HCIOJIb30BaHUEM MaTeMAaTUKH.

— BBITYCKHUK MOJYYHT BO3MOXKHOCTH HayunmThess B 10-11-m kimaccax: Uit oOecriedeHHs BO3MOXKHOCTH YCIEIIHOTO IPOJIOJDKEHUS
00pa30BaHMs TIO CIIEHUATBHOCTSM, CBS3aHHBIM C OCYIIECTBICHUEM HAyYHOU M MCCIEAO0BATEIbCKOM IEATEIbHOCTH B O0JIACTH MAaTEMATUKH U CMEXKHBIX
HayK.

B cootBercTBUM ¢ DenepanbHbIM 3aKk0HOM «O0 oOpazoBanuu B POy (cT. 12 1. 7) opranuzanuu, OCyIeCTBISIONINE 00pa30BaTEeIbHYIO IS TEIHHOCTD,

PCAIM3YIOT 3TU Tpe6OBaHI/I$I B 06pa3OBaTeJIBHOM nmponecce ¢ yuetoMm HacTosIIeHl HpHMepHOﬁ OCHOBHOI OGp&SOB&TCHLHOﬁ IMporpaMmsbl Kak Ha OCHOBC
yLIC6HO-MCTOIlI/ILIeCKI/IX KOMIIJICKTOB COOTBCTCTBYIOIICTO YPOBHS, BXOIAIIUX B (I)e;[epaanLIﬁ NEpCUCHb MI/IHI/ICTepCTBa O6p3.30BaHI/I$I " HayKH



Poccutickoit deneparuu, Tak ¥ ¢ BO3MOKHBIM HCIIOJIB30BAHIEM MHBIX UCTOUYHHUKOB Y4eOHOU nHpopManuu (yaeOHO-METOAMIECKUE TTOCOOuS,
o0OpazoBaresbHBIC TOPTAIbI U CAUTHI U JIP.)

HeJ’II/I OCBOCHUA IIPOT'paMMBbI 0azoBoro YPOBHA — obecneyeHre BO3MOKHOCTH HCIIOIb30BaHU MaTEMaTHUECKUX 3HAHUHM U YMCHI/Iﬁ B HOBCCI[HGBHOI‘/'I
KHN3HH 1 BO3MOXXHOCTH YCIICITHOI'O IIPOAOJIKCHUA O6paSOBaHI/I$I 110 CIICHUAJIBbHOCTAM, HE CBA3aHHBIM C IIPUKJIAAHBIM HCIIOJIB30BAHUEM MAaTCMAaTUKU.
BHYTpI/I 9TOI'0 YPOBHS BBIACIAKOTCA ABC PA3JIMYHBIC IPOTPAMMBI: KOMHEHCUPYIOUlas 6az06as 1 OCHOBHAsL 6A30845.

Komnencupytormiast 6a3oBast mporpaMma coJep>KUT PACUIMPEHHBIHN 070K MOBTOPEHUS U MpEeAHAa3HAUEHA AJIsl TeX, KTO M0 Pa3InYHbIM IPUYUHAM I10CIIe
OKOHYAHUSI OCHOBHOM IIKOJIBI HE UMEET JIOCTATOUYHOM MOATOTOBKH JIJIsl YCIEIIHOIO OCBOEHUS Pa3/IeioB anre0pbl M Hayal MaTeMaTHYeCKOro aHAIN3a,
TE€OMETPHUH, CTATHCTUKH U TEOPUH BEPOSTHOCTEH O IporpaMMe CpeHe (IOIHOI ) 00111e00pa3oBaTeIbHOM ITKOJEIL.

[IporpamMma o MaremaTuke Ha 0a30BOM YpOBHE IpeIHa3HaueHa JJIs 00y4YaroIXcs CpeIHEN IKOJIbl, HE UCTIBITHIBABIIUX CEPHE3HBIX 3aTPYAHCHUN Ha
MPEIbIAYIIEro YPOBHS O0yUEHHUS.

O6yqa10umec51, OCYHICCTBJIAIONINC 06yquI/Ie Ha 0a30BOM YPOBHE, JOJI’KHBI OCBOUTH O6H_[I/IC MaTeMAaTUYCCKUEC YMCHUA, H606XOI[I/IMBIG JJIs )KU3HHU B
COBPEMCHHOM 06H_IGCTBC; BMECTC C TEM OHU IMOJTYHArOT BO3MOKHOCTb U3YYUTDh ITPCAMET FJ'IY6)KC, C T€EM YTOOKEI B I[aJ'IBHeﬁI.HeM IIpu HCO6XOI[I/IMOCTI/I
HU3y4aTb MAaTCMAaTUKy IS HpO(i)eCCI/IOHaJIBHOFO MMPUMCHCHHA.

HpI/I HN3YUCHHUHN MATCMAaTUKU HA erIY6JICHHOM YPOHC NPEABABIAOTCA Tpe6OBaHI/IH, COOTBCTCTBYIOIINEC HAIIPABJIICHUIO «MATCMATHUKa JIA
HpO(beCCHOHaHBHOﬁ ACATCIIBHOCTHU»; BMECTEC C TEM BBIITYCKHUK I10JIY4aCT BO3MOKHOCTb U3YYUTh MAaTCMATHUKY Ha ropa3ao 0oJiee BLICOKOM YPOBHE, UTO
co3aacT (l)yHI[aMeHT JUIS JallbHEHNIIETro CCPLC3HOI'0 U3YYCHHUA MATCMATHUKHU B BY3C.

HpI/IMepHHe mporpaMMmsl COACPIKAT CPABHUTECIIBHO HOBBIN A1 pOCCHﬁCKOfI IITKOJIBI pa3acia ((BepO}ITHOCTB U cTaTUCTUKay». K 9TOMY pa3acily OTHOCATCA
TaKXC CBCACHUS U3 JIOTUKU, KOM6I/IH8.TOpI/IKI/I " TCOpHUU Fpa(I)OB, 3HAYUTCIBHO BAPbUPYIOIIHUECH B 3aBUCUMOCTH OT THUIIA ITPOTPAMMEBIL.

Bo Bcex IMPUMCPHBIX ITpOrpaMMax 00JIBIIIOE BHUMAHHUE YACIACTCS NPAKTUKO-OPUECHTHPOBAHHBIM 3a/la4aM. O,[[Ha N3 OCHOBHBIX ueneﬁ, KOTOPYHO
pa3p360T‘lI/IKI/I CTaBWJIA TIEPEC CO6OI>1, — CO3aTh NPHUMCEPHLIC TPOTPAMMBI, T'I€ €CTh MECTO IPUMCHCHUTIO MATCMATHYCCKUX 3HaHUH B KHU3HMU.

[Tpu n3yueHnn MaTeMaTHUKU OOJIBIIIOE BHUMAHHUE yIENAETCsl pa3BUTHI0 KOMMYHUKATUBHBIX YMEHUH (POpPMYINpOBaTh, apryMEHTHPOBATh U
KPUTHUKOBATh), (GOPMUPOBAHUIO OCHOB JIOTUYECKOTO MBIIUICHUS B YaCTH MIPOBEPKH UCTUHHOCTHU M JIOKHOCTH YTBEP)KIACHHH, TOCTPOCHUS IPUMEPOB U
KOHTPIPUMEPOB, LIENOYEK YTBEPKIACHUH, (HOPMYTUPOBKU OTPULIAHHH, a TaKKe HEOOXOAUMBIX M JOCTATOUHBIX YCIOBHUM. B 3aBHUCHMOCTH OT ypoBHS
porpamMMbl OOJIbIIIE MJIM MEHBIIIE BHUMAHUS YENAETCS YMEHHIO paboTaTh MO alrOPUTMY, METO/IaM TTOMCKA aJIrTOpUTMa U OINIPEeICHUIO TPAHUIL
MPUMEHUMOCTH anroputMoB. TpeboBanus, chopMylIMpoBaHHbIE B pasnene «l'eomeTpus», B 00JbIIeH cTeNeHN OTHOCSTCS K pa3BUTHIO
MIPOCTPAHCTBEHHBIX MPEJICTaBICHUN U TpaduIeCKX METOJIOB, YeM K (DOPMaIbHOMY ONHUCAHUIO CTEPEOMETPUUYECKUX (PAKTOB.

ba3oBblii ypoBeHb

Komnencupyromas 6a3oBas nporpamma



AJire0pa ¥ HAYaJIa MATEMATHYECKOI0 AHAJIN3Aa

HarypanbHble urciia, 3ammch, pa3psiHbIe ciiaraeMble, apudmeTrndeckue AecTBus. Ynucna u 1ecsITHIHas cucTeMa curciaeHus. HatypanbHbie yucna,
JIETMMOCTb, PU3HAKY JCIIUMOCTH Ha 2, 3, 4, 5, 9, 10. Paznoxxenue uncna Ha MHOKUTeTU. OcTaTku. Pemenune apudmMeTnyeckux 3a/1a4 mpak THYECKOTo
coJiepKaHusI.

[lenbie ynciaa. Moaysib 4ynciia U €ro CBOMCTBA.
Yacrtu u gomu. pobu u nevictBus ¢ apobsmu. OkpyriieHue, npudmmkenue. Pemenne npakTHYecKux 3a/1a4 Ha MPUKUAKY U OIICHKY.

IIpouenTsl. Pemenne 3a1au npakTHYECKOro COIEPKaHUS Ha YacTU U NPOLeHThl. CTENEeHb ¢ HaTypaJlbHbIM U LIEJIbIM IIoKa3aTesieM. CBONCTBA CTETIEHEH.
CrangapTHBIN BUJ YHCTIa.

AnrebpanuecKue BRIpXEHH. 3HAYCHUE alTeOpanvecKoro BEIPaKCHHUS.
KBanpatuslit kopenb. M300paxkeHue yrcia Ha YuCcI0BOM npsmMoii. [IpubmmkeHHoe 3HaUeHne UPPALMOHATIBHBIX YHCEL.

Llonsamue muocounena. Paznooicenue mnozounena na MHodkcumenu, Y paBHEHUE, KOPEHb ypaBHEHUs. JIMHENHbIE, KBaJlpaTHbIE YPABHEHUS U CUCTEMBI
JIMHEVHBIX YPaBHEHUM.

Pemenue HpOCTCﬁH.IPIX 3aa4 Ha ABUXKCHUEC, COBMECTHYIO pa60Ty, IIPOUCHTHI. YucnoBbie HCPAaBCHCTBA U UX cBolicTBa. JInHelHbIe HCPaBCHCTBA C
OIHOM nepeMeHHoﬁ U UX CUCTeMBI. YHCIOBBIE IMPOMCIKYTKHU. O6’be,Z[I/IHCHI/Ie U IEPECCUCHUC ITPOMCIKYTKOB.

3aBUCUMOCTh BEJIMYMH, PYHKIUS, apTyMEHT U 3HaueHHe, OCHOBHBIE cBoicTBa QpyHKIMH. ['paduk dynkuuu. Jlunelinas pynkuus. Ee rpaduk. Yriosoit
KO3 PHUIHUEHT MPsIMOH.

Keaopamuunas ¢pynxyus. I pagux u ceoticmea keadpamuunou hyHxyuu. epagux pyukyuu Y = «/; . I'paghux pynkyuu y = K .
X

Hynu gyHKIMM, npoMexyTKH 3HaKOIOCTOSIHCTBA, MOHOTOHHOCTH (BO3pacTaHKe WM YObIBaHHE) HAa YMCIOBOM NpoMexyTke. Haubonbiee u
HauMeHblIee 3HaueHue QyHkuu. [lepuonudeckrne GyHKIMU 1 HAUMEHBLINNA TEPUO]I.

I'pagycHas mepa yria. TpuroHoMerpuueckas OKpykHoCTh. Ompesienienne CHHyca, KOCUHYca, TAHTeHca TPOU3BOIBHOTO yria. OCHOBHOE
TPUTOHOMETPHYECKOE TOXKAECTBO. 3HAUCHUS TpUrOHOMeTprueckux Gpynkumii mist yriaos 0°, 30°, 45°, 60°, 90°, 180°, 270°.

I'pagpuxu mpuconomempuueckux pynxyuii Y =C0SX,y =sinx, y =tgx.

Pemenne nmpoctevmmx TPUrOHOMETPUYECKUX YPABHEHUM C IOMOIIBIO TPUTOHOMETPUYECKON OKPYKHOCTH.



Ionamue cmenenu ¢ Oeticmeumenvubvim nokazamenem. Ipocteiime moka3aTenbHbIC ypaBHEHUS U HepaBeHCTBA. [loka3zaTenbHas QyHKIUS 1 ee
rpaduk.

Jlorapudm uyucna, oOCHOBHbIE CBOMCTBa Jorapudma. Jlecsatuunsiii torapudm. [Ipocreiinme norapudmudeckre ypaBHeHUS U HEPABEHCTBA.
Jlorapudmudeckas hpyHKIMS U ee rpaduk.

[Tonstue crenenHoi ¢pyukuuu u ee rpaduk. [Ipocreiime nppamoHanbHble ypaBHEHUS.

Kacarenbnast k rpaduky ¢ynkuun. [TorsiTre mpon3BogHOM QYHKIIMK B TOYKE KaK TAHTCHC yrila HaKJIOHA KacatenbHOU. ['eomeTpuyeckuii u
(bu3nyecKuil CMbICT MPOU3BOAHON. [IpouU3800HbIE MHO2OUIEHOE.

Touku sKcTpeMyma (MaKCUMyMa U MUHUMYMA). Mcciedosanue s1emMenmapHblix QYHKYUll Ha MoKy 9KCMpemyma ¢ NOMOubIo RPOU3B00HO.
Haenaonaa unmepnpemayus.

Ionuamue nepgoobpasnoi hynkyuu. Pusuveckuii cmvlci nepsoobpasrou. Ilonsmue 06 unmezpane Kak nAOWAOU NOO 2paAPUKOM QYHKYUU.
I'eomerpus

@durypsl Ha IVIOCKOCTHU U B IpocTpaHcTBe. JinuHa u momans. [lepumerpsl u miomaau uryp.

[TapannenbHOCTh M NEPIEHAUKYISIPHOCTh MPSMBIX U INIOCKOCTEH.

TpeyronbHUKU. Buabl TpeyroabHUKOB: OCTPOYTOJbHBIE, TYOYTOJIbHBIE, IpAMOYyTroibHbIe. KateT nmpoTtus yria B 30 rpaaycos. BHemnuit yron
TPEYroJIbHUKA.

buccekrpuca, Meuana 1 BbICOTa TPEYTOJIbHUKA. PaBEHCTBO TPEYTrOJIbHUKOB.
Pemenue 3aa4 Ha kieT4aroil Oymare.
PaBHOOEIpeHHBIN TPEeyroJbHUK, pABHOCTOPOHHUM TpeyroabHUK. CBOWCTBA paBHOOEIPEHHOTO TPEYTOJbHHKA.

CooTHOIIEHUsI MEXIY CTOPOHAMH M YTIaMU B IPSMOYTOJIBHOM TpeyrosbHuke. Tpuronomerpuueckue GpyHKIUHN YIII0B B MPSAMOYTOJIEHOM
tpeyronsHuke. Teopema [Tudaropa. [Ipumenenne TeopeM CHHYCOB U KOCHHYCOB.

YeThIpeXyrolbHUKH: MapajieorpaMm, poMO, MPSMOYTOJIbHUK, KBAJIpaT, Tpaneuus U uX cBoiictBa. CpeaHss JIMHUS TPEYTOJIbHUKA U TPATeInu.
Buinyxnvie u negvinyxivie ¢uzypui. llepumerp MHOTOyroibHuKa. [IpaBUIIbHBII MHOTOYTOJIBHUK.

VT HAa IIOCKOCTH U B IIPOCTPAHCTBC. BepTI/IKaJ'II)HI)Ie N CMCIKHBIC YIJIBIL.



CymMa BHYTPEHHHX YIJIOB TPEYTOJIBHUKA U YETBIPEX YT OJIbHUKA.
CooTHoIIEHNS B KBaIpaTe ¥ PaBHOCTOPOHHEM TPEYTOJIbHUKE.
Jlnaronanu MHOrOYyroJIbHUKA.

ITonoOHbIE TPEYTOJBHUKU B IPOCTEHIINX CIIydasiX.

@opMyITbl TUIOIAAH MPSIMOYTOJIbHHKA, TPEYTrOJIbHHUKA, POMOa, Tpareuuy.

OxpyxHocTb U Kpyr. Panuyc u quamerp. nrHa okpyXHOCTH U 1uIomans kpyra. Yucino . BiucaHHbIM yros, B 4aCTHOCTH YIOJ1, OIMPAIOLIUIICS Ha
nuametp. KacarenbHas K OKpyKHOCTH U €€ CBOMCTBO.

Ky6. CooTHoOImIeHus B Ky0e.

Terpasap, npaBUIIbHBII TETPAdAP.

[paBuibHas nupamuaa u npusma. [Ipsmas npusma.

H306padicenue HeKOMopvIX MHO202PAHHUKOS HA NIOCKOCTU.

[TpsimoyronbHBIN Mapaiutenenunes. Teopema Ilughazopa 6 npocmpancmee.

3agaun Ha BBIYMCIICHUE PACCTOSHHI B IIPOCTPAHCTBE € MOMOIIBI0 TeopeMbl [Tudaropa.
Pa3zeepmia npsamoyzonvrozo napannerenuneoa.

Konyc, nununap, map u chepa.

TIpoexyuu ¢ueyp na niockocmo. M306padicenue yununopa, Konyca u cghepvl Ha nI0CKOCMU.

Ionamue 06 o6vemax men. Vicionb3zoBaHue JUIsl pEIICHU 3a/1a4 Ha HAX0XK/I€HUE T€OMETPUUYECKUX BETUYUH (popMyn 00beMa IPpU3MBIL, IWIUHIPA,
MApaMU/IbI, KOHYCA, 11apa.

Ionamue o noooouu na niockocmu u 8 npocmpancmee. OTHOIIEHUE TUIOIIA/IeH 1 00bEMOB MOJIOOHBIX (puUryp.
BepositHoCTh M cTaTHcTHKA. JIornka 1 KOMOMHATOpPHKA
Jloruka. Bepnsle u HeBepHbIe yTBep)KAcHUs. Ciiencteue. Konmpnpumep.

Mmnoocecmso. Tlepebop BapuaHTOB.



Tabmuupl. CtonOuaTeie U KPYTOBBIE AHATPAMMEI.
Yucnoseie HaOopwl. CpenHee apudmeTnieckoe, MeinaHa, HauOoJIbIee U HAMMEHbIIEe 3HAYCHUS. [Ipumepsbl U3MEHUUBLIX BENUUUH.

YacToTa 1 BeposATHOCTH coObITHsA. CitydaiiHblii BBIOOD. BhIunciienue BeposaTHocTeil COOBITHI B ONBITAX ¢ PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH.

He3zasucumvie cobvimus. @opmyna ciodxiceHus 6eposamHocmell.

Ipumepul cayuatinvix eenuuun. Pasnomepnoe pacnpeodenenue. [lpumepvl Hopmanerho2o pacnpeodenenus 6 npupoode. Ilonamue o 3axkone 601buux yucen
OcHoBHasi 0a30Basi nporpaMmma

Aare0pa v HayaJia aHAJIM3a

[ToBTOpenue. Pemenne 3a1a4 ¢ UCIOIB30BAHUEM CBOMCTB YHCENI U CUCTEM CUHUCIICHUS, AETUMOCTH, JOJIEN U 4acTe, TPOLIEHTOB, MOAYJICH YHUCEIL.
Pemrenue 3a1ay ¢ CHoJIb30BaHUEM CBOMCTB CTEIICHEH U KOpHEH, MHOTOWICHOB, ITPeoOpa30BaHUi MHOTOUJICHOB M IPOOHO-pAIlMOHATBHBIX
BBIPAYKCHHUIA.

Pemenue 3amau ¢ uCnojib30BaHUEM FpaHyCHOﬁ MCEDPLI yIjia. MO,Z[y.]'IL YHClla B €ro CBOMCTBA.

Pemenne 3aaa4 Ha ABUXKCHHUEC U COBMCCTHYIO pa60Ty C IIOMOIIIbIXO JIMHEHHBIX U KBaApaTHBIX ypaBHCHI/If/'I 1 uX cucrem. Pemienne 3aaa4 ¢ IOMOIIBIO
YU CJIOBBIX HCPABCHCTB U CUCTCM HEPABCHCTB C O)IHOfI nepeMeHHoﬁ, C IPUMCHCHHUEM H306pa)KeHI/I$I YHCJIOBBIX ITPOMEIKYTKOB.

Pemenue 3a1a4 ¢ ncnosib30BaHUEM YHCIOBBIX QYHKIMH U uX rpaduxos. Vcnonb30BaHne CBOMCTB U rpa)KOB JTUHEHHBIX U KBaIPaTUUHBIX (QYHKIIHH,

006paTHOM MponopuroHaNbHOCTH M QyHKIMH Y =+/X . ['paduueckoe pelieHne ypaBHEHHI 1 HEPABEHCTB.

TpuronomeTrpuueckas OKpyXHOCTb, paouannas mepa yeia. CHHYC, KOCUHYC, TAHT'€HC, KOmMaH2eHc POU3BOJILHOTO yria. OCHOBHOE

TPUTOHOMETPHYECKOE TOXKISCTBO U CICACTBUS M3 HET0. 3HAUEHHS TPUTOHOMEeTprUecKux GyHkiwmii st yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°. (
T T T T

0, E, Z,g, E pan). @opmynvl croxHCeHUs MPULOHOMEMPULECKUX PYHKYULL, hopmybl npusedeHuss, hopmyibl 080UHO20 AP2YMEHMA..

Hynu QyHKIMHM, mpoMeKyTKH 3HaKOTIOCTOSTHCTBA, MOHOTOHHOCTE. Hanboubiee n HanMeHbIee 3HaYeHne GyHkuuu. [leproanyeckre GyHKIHAH.
YeTHOCTH U HEUETHOCTh PYHKUUN. CroorcHbie (hyHKYUU.

Tpuronomerprueckue GyHKIHU Y =COSX, Y =SiNX, Y =tgX . @yuxyus Yy = ctgx . CBoiicTBa ¥ rpa)MKK TPUTOHOMETPUYECKHUX (DYHKIIHIA.



ApKKOCUHYC, apKCHUHYC, apKTaHT'€HC YUCla. Apkkomaneenc yucna. IIpocreiiiine TpuroHoMeTpuieckie ypaBHeHus. Perenre TpuroHoMeTpruuecKux
YpaBHEHU.

Obpamuvie mpueconomempuueckue QyHKYuU, ux ceoticmea u epaguxu. Pewenue npocmeiwux mpuzoHoMempuyecKux HepageHcms.

CreneHs c IeHCTBUTENIBHBIM ITOKa3aTeNeM, CBOMCTBA cTeneHu. [IpocTeiinine noka3zaTenbHble ypaBHeHHs U HepaBeHCTBa. [lokazarenbHas QyHKIUS U
ee CBOMCTBA U rpaduk.

Jlorapudwm yucina, croiictBa norapudma. ecsruunsiii norapudm. Yucro e. Hamypanvuwiii nocapugm. IipeodpazoBanue 1orapuhMuIecKux
BeIpakeHu#. Jlorapupmiueckre ypaBHeHUs M HepaBeHCTBa. Jlorapudmudeckas GyHKIHMS U €€ CBoiicTBa U rpaduk.

Crenennast pyHKUUS U ee CBOMCTBA U rpaduk. VpparnroHaibHbie ypaBHEHUS.
Memoo unmepsanos 0ns pewieHus HepageHcma.

IIpeobpazosanus epaguxos GyHkyuil: cosue 60016 KOOPOUHAMHBIX OCel, pACMAdICEHUE U Cocamue, OmpadceHue OMHOCUMENbHO KOOPOUHAMHBIX OCell.
I'pagduueckue memoow pewenus ypaenenui u nepaseHcms. Pewenue ypagnenuil u nepaseHcms, cooepicaujux nepemeHnyIo noo 3HaKOM MOOYIA.

Cucmembvl NOKA3AMENbHBIX, JI02APUPMUYECKUX U UPPAYUOHATLHBIX YpasHeHull. Cucmembl NOKA3amelbHblX, 102apUpMUUecKux HepaeeHCms.
Bzaumno obpamnvie pynxyuu. I paghuxu 63aummo oopammusix hyHKyui.
Vpasnenus, cucmemvl ypasHenuil ¢ napamempom.

[IpousBonnas ¢pyHkiuu B Touke. KacarenpHas k rpaduky ¢pyHkiuu. ['eomerpuueckuii u Gpu3nyecKkuil cMbIci pou3BoaHoM. [IponsBoiHbIe
anemMeHTapHbIX QyHKIUN. [Ipasuna oughghepenyuposanusi.

Bmopas npouzeoonas, ee ceomempuueckuii u puzuueckuii CMbicI.

[TonsiTre 0 HempepbIBHBIX (QYHKIUAX. TOUKH SKCTpeMyMa (MakcuMyMa U MUHUMYMa). MccneoBanne aneMeHTapHbIX PYHKINN Ha TOYKH IKCTPEMyMa,
HanOoJIbIIIee M HANMEHBIIIee 3HAYCHNE C TOMOIIBIO MTPOU3BOAHON. [locmpoenue epaguxos Qynxkyuii ¢ nomowsbro npouzeoonuvix. [lpumenenue
NPOU3BOOHOU NPU peutleHuu 3a0au.

IlepBooOpasHas. Ilepsoobpasnvie 2nemenmapHuix ynxyuii. Ilnowaos kpusonruneunot mpaneyuu. Popmyna Hvtomona-Jlelionuya. Onpedenennoiii
unmezpan. Bvluucnenue nnowadeu niockux guayp u 06vemos mein pawjeHus ¢ NOMOubIo UHmMe2pada.

I'eomerpus

HOBTOpCHI/IC. Pemenue 3agad ¢ IMPUMCHCHUCM CBOICTB (I)I/Il“yp Ha IMJIOCKOCTH. 33[[8.‘-11/1 Ha J0Ka3aTCIIbCTBO U IIOCTPOCHUC KOHTPIIPUMCEPOB.
Hcnons3oBaHue B 3aa4ax HpOCTCfII.HPIX JIOTUYCCKUX ITPpaBUJIL. Pemenne 3aga4 ¢ ucnoiab30BaHUEM TCOPEM O TPCYIrOJIbHHUKAX, COOTHOILICHUM B



MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX, (DAKTOB, CBA3aHHBIX C YETHIPEXYyroJbHUKaMU. Pelenne 3a1a4 ¢ ucrnoiib30BaHrueM (akToB, CBSI3aHHBIX C
OKpYXHOCTSIMU. Pelienue 3a7au Ha U3MEPEHUs Ha TUIOCKOCTH, BHIYUCIICHHUE UIMH U TUIOIIaiel. Pewenue 3a0ay ¢ nomMoubio 6eKmopos u KOOPOUHam.

Harnsgnas crepeomerpusi. @urypsl U ux uzodpaxenus (kyo, nupamua, npusma). OcHosHvle noHAmus cmepeomempuu u ux ceoticmea. Cedenus kyoa
U TeTpaspa.

Touka, npsiMas U IIOCKOCTh B MPOCTPAHCTBE, AaKCHOMBI CTEPEOMETPUU U CIICACTBHS U3 HUX. B3auMHOE pacnosioskeHue NpsMbIX U INIOCKOCTEH B
npoctpanctie. [lapamienbHOCTh IPSIMBIX U IIIOCKOCTEH B mpocTpaHcTBe. M300paskeHne NpocTeHuX MpoCTPaHCTBEHHBIX (DUTYpP HA MIOCKOCTH.

PaccrosiHust Mexy purypamu B IpOCTPAHCTBE.
Vbl B ipocTtpaHcTBe. [lepneHuKynsipHOCTb NPSAMBIX U IIJIOCKOCTEM.
[Tpoexmus Gurypsl Ha TIOCKOCTH. [IpHU3HAKHU MEePIEHANKYIISIPHOCTH MPSMBIX U TUIOCKOCTEH B IpocTpaHcTBe. Teopema o Tpex nepreHInKyspax.

Mpuororpannuku. [Tapannenenunesn. CoiicTBa mpsiMoyroyibHOro napasmienenunena. Teopema [Tudaropa B mpocrpanctse. [Ipuzma u nupamuma.
[IpaBwiibHas nupamuia U npaBuibHas npusma. [lpsimas nupamuaa. 31eMeHTbI IPU3Mbl U TUPAMUIBIL.

Tena BpaieHus: TUWIMHIP, KOHYC, cdepa u map. OCHOBHBIE CBOMCTBA MPSMOT0 KPYrOBOTO IIMIIMHIPA, IPSIMOTO KPYyroBoro konyca. M3o0paxeHue ten
BpallleHUs Ha TUIOCKOCTH.

IIpedcmasnenue 06 yceuennom KOHyce, cedyeHusi KOnyca (napaiieibHoe 0CHOBAHUIO U NPOX0OAujee uepe3 6epuluny), ceueHus Yurunopa (napanienvho u
nepneHoOuKyIapHO ocu), cevenus wapa. Paseepmka yununopa u kounyca.

IIpocmetiwue KomOUHayUU MHO202PAHHUKOG U MeJl 6paujeHus medxcoy cobotl. Beraucienue 371eMeHTOB IPOCTPAHCTBEHHBIX (uryp (pedpa, 1uaroHanm,
YIJIBI).

[Inonjans MOBEPXHOCTH NPABWIBHOM NMUPaMUABI U NIPAMOM Npu3Msl. [110mans moBepXHOCTH MPSIMOTO KPyroBOro LUINHAPA, IPSIMOT0 KPYrOBOTO
KOHYycCa U I1apa.

[Tonstre 06 o6beme. OOBeM MUpPaMUIbI U KOHYCA, MPU3MbI U IUIuHApa. O0beM mapa.
Ilooobnvie mena 6 npocmparncmee. COOTHOLIEHUS MEXKY TUIOIAASIMU IIOBEPXHOCTEN U 00bEMaMu MOAOOHBIX TEIl.

Heudicenus 6 npocmpancmee: NApaiiesbHblll NePeHOC, YeHMPATbHASL CUMMEMPUs, CUMMEMpPUs OMHOCUMeNbHO niockocmu, nosopom. Ceoticmea
osudicenutl. Ilpumenenue 08UNICEHUL NPU peueHul 3a0ay.



BexTops! u koopAMHATHI B TpocTpaHcTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha YKCIIO, YToJl MexXay BekTopaMu. KomnHeapHbie u
KOMIUTaHApHBIE BEKTOPBI. CKansApHoe npouzsedeHue gekmopos. Teopema o pasnodiceHuu 6eKkmopa no mpem HekomnianapHoim eekmopam. CxkanapHoe
npousseoeHue 6eKmopos 8 Koopounamax. llpumenenue 6ekmopoe npu peuteHuy 3a0a4 Ha HaxodcoeHue paccmosHui, OIuH, niowaeu u 00bemos.

Ypasnenue nnockocmu 6 npocmpancmee. Ypasnenue cghepvi 6 npocmpancmee. @Popmyna 0ns 8bIHUCTEHUSA PACCMOAHUSL MeHCOY MOYKAMU 8
npocmpancmse.

BepositHOCTB M cTaTHcTHKA. PadoTa ¢ JaHHBIMU

[ToBTropenue. Penenue 3amaq Ha TAOIUYHOE U TpadUUECKOE PEACTABICHUE TaHHBIX. VICTI0Ib30BaHUE CBOMCTB U XapaKTEPUCTUK YHCIOBBIX HA0OPOB:
CpEIHUX, HAaNOOJIBIIETO U HANMEHBIIIETO 3HAUCHHS, pa3Maxa, oucnepcuu. Pewenue 3a0ay Ha onpedeiienue Yacmomul U 8eposmHOCmU cOObIMUL.
Buiyucnenue sepossmuocmeti 8 onblmax ¢ pagHO803MONCHBIMU dTIeMEHMAPHbLIMU Ucxo0amu. Pewenue 3a0au ¢ npumenenuem KoMOUHAmMopuKu.
Pewenue 3a0au na svluucienue 6eposimHocmert HE3ABUCUMbBIX COObLIMULL, NPUMEHEHUe POPMYIblL CLONCeHUs seposmuocmell. Pewenue 3a0ay ¢
npumeHenuem ouazpamm Jiiepa, oepesa seposimuocmell, popmyavt Bepryiiu.

Yenoenasn eeposimuocmes. Ilpasuno ymuoowcenus: eposimuocmeit. @opmyna noiHou 6eposimHoCu.

ﬂl/lCermele CﬂyqaﬁHble 6EJIUYUHDbL upacnpedeﬂeﬁuﬂ. He3zasucumpwie CﬂyllaﬁHble 6EJIUYUHDL. PacnpeaeﬂeHue CYMMbl U np0u36‘edeﬂuﬂ HE3a6UCUMDBIX
Cﬂy’{dﬁHblx GEJIUYUH.

Mamemamuueckoe odcuoanue u oucnepcus cay4aunol gerudunvl. Mamemamuueckoe odxcuoanue u OUCHePCUsi CYMMbl CLYYAUHBIX 8ETUUUH.
T'eomempuueckoe pacnpedenenue. bunomuanvrnoe pacnpeoenenue u e2o c80UCMEA.

Henpepuiguvie cnyuaiinvie senuuunsl. Ilonsmue o nnomuocmu éepossmuocmu. PagnomepHnoe pacnpeoenenue.
Ilokazamenvroe pacnpedenenue, e2o napamempbl.

Ionamue o nopmanvrom pacnpedenenuu. llapamempol HOpmanbHo20 pacnpedenerus. Ilpumepol cIyuatiHbIX 6eaUYUH, NOOYUHEHHBIX HOPMATLHOMY
3aKOHY (nO2PeuHOCIb USMEPEHULl, POCH Yel08eKd).

Hepasencmeo Yebviuesa. Teopema Bepnynnu. 3akon 6onvuux yucen. Boibopounwiii memoo uzmepenus eepoamuocmei. Ponv 3akona 6onvuiux uucen 6
HayKe, npupooe u obujecmae.

Kosapuayus 08yx cayuaiineix eenuuun. [lonsmue o koaghguyuenme xoppenayuu. Cosmecmuuie HAONOO0EHUs 08YX CIVHAUHBIX 8eauduH. Boibopounulil
K03 puyuenm xoppenayuu.






5. Y4eOHo- TeMaTH4ecKoe MJIAaHUPOBaHKe

Pa3nen Tema KomnuectBo yacos KonTtpons

1. Bxoanas koHTpoJsbHas paboTta 1 1
2. JlelicTBUTEIbHBIC YHCIIA 8 1
3. BBenenue. AKCHOMBI CTEPEOMETPUU U UX CIICACTBHS 5 -
4. [TapamienbHOCTh TPSAMBIX U IJIOCKOCTEH 19 2
5. CrenenHnast GyHKIUSA 14 1
6. [lepneHIUKYASIPHOCTD NPSMBIX U IUIOCKOCTEN 21 1
7. [NokazarenpHas GyHKIHSA 15 1
8. MHororpaHHuKH 12 1
9. Jlorapudmuueckast GpyHKIUSA 16 1
10. BexTopsl B ipocTpaHcTBE 6 1
11. Tpuronomerpuueckue GopMyJibl 26 1
12. TpuronomeTpruyeckue ypaBHEHUS 18 1
13. [ToBTOopenue kypca reomerpuu 10 kiacca 6 -
14. IToBTOpenue anredps 3 1

Uror 170 13




6. TemaTu4yeckoe MJIAHUPOBAHUE

Homep
ypoKa

Tema

KonTponb

Heiicmeumenvnuie uucna 9 uacoe

1 Llenbie U panioHaNIbHBIC YKCiIa. BXoaHas KOHTposbHAs padoTa KOHTpoJbHast pabota Nel

2 JelicTBUTENbHBIE YKCIIA

3 beckoHeuHO yObIBaroI1asi reOMETpUUECKast IPOrpeccus

4 ApudmeTnueckuili KOpeHb HaTypalbHON CTENEHU

5 ApudmeTnueckuii KOpeHb HaTypaIbHON CTEICHH

6 CreneHsb ¢ pallMOHAIBHBIM U JIEHCTBUTENIbHBIM [TOKA3aTEIIIMHU

7 CreneHs ¢ pallMOHAIBHBIM U JIEHCTBUTENIbHBIM [TOKA3aTEeIIMHU

8 CreneHsb ¢ pallMOHAIBHBIM U JIEHCTBUTENIBHBIM ITOKA3aTEISIMU

9 Koutpoabnas padora Ne2 no reme « [lelicTBUTEIbHBIE YHCJIA» KOHTpoJIbHas pabota No 2
S yacos

10 AKCHOMBI CTEpPEOMETPHH.

11 Hexotopsie cneacTBus U3 akCMOM. AKCHOMBI CTEPEOMETPHH.

12 [Ipeamer crepeoMeTpuu, akCHOMBI CTEPEOMETPUH

13 Hekotopsie cneacTBust U3 akCuom




14

Pemenue 3a1a4 Ha MpUMEHEHNUE aKCHOM CTEPEOMETPHUH U UX CIIEICTBUM.

I[MapajuieabHOCTb NPAMBIX U IJIOCKOCTEN 19 yacoB

15 [TapannensHbie mpsiMble B TpocTpancTBe. [lapannensHocTh TPEX MpSIMBIX

16 [TapamienbHOCTDb MPSIMOM U TUNIOCKOCTH

17-19 Pewenne 3a1a4 Ha napajIeIbHOCTD MPSIMOU U IIJIOCKOCTH.

20 CkpemuBaroniiecs npsiMbie.

21 VYTIIbI ¢ COHANPABICHHBIMU CTOPOHAMH. YTOJ MKy MPSMBIMH B IPOCTPAHCTBE.

22 Pemienue 3a1a4 Ha B3aMMHOE PacIOIOKEHUE MPSMBIX B TPOCTPAHCTBE.

23 Pemenue 3anau no reme «llapamieabHOCTh IPSIMBIX, PSMOM U TUIOCKOCTH

24 Kontponbnas paborta Ne 3 «B3zauMHOe pacnoioskeHre IpsIMbIX B IPOCTPAHCTBEY KonTponbnas paborta Ne 3
25 [TapannensHbie M10ckocTH. CBOMCTBA MapalliebHBIX TIOCKOCTEH.

26 Perenne 3a1a4 Ha MprUMEHEHUE ONPEACTICHUS] M CBOWCTB MapaUIeNbHBIX TNIOCKOCTEH.

27 Tetpasp.

28 [Tapamrenenume.

29-30 3aaun Ha TOCTPOCHUE CEUCHUI

31-32 Pemenwue 3amau mo Teme «llapamiensHOCTh IIOCKOCTEH. TeTpasap 1 mapauieeurne 1.

33 Kontponbnas pabota Ne4 o teme «[lapannenbHocTh IOCKOCTe. TeTpasap 1 napasuienenumne i KonTponbnas pabota N4

Cmenennasn gpynkyusn 14

34

CrenenHast ¢pyHKLUS ,CBOHCTBA U rpaduk




35 Crenennas GyHKIHS ,CBOMCTBA U TpaduK
36 B3anMHo oOpaTHbIe pyHKITUN

37 PaBHOCHIIBHBIC YpaBHEHHS U HEPABCHCTBA
38 PaBHOCHIIbHBIC YpaBHEHHS U HEPABEHCTBA
39 WpparnmonanbHbie ypaBHEHUS

40 HpparnmonanbHbie ypaBHEHUS

41 HppauroHanbHble ypaBHEHUS

42 WppanuoHanbHble ypaBHEHUS

43 HppanrioHanbHple HEPABEHCTBA

44 HppanvonanbHble HEPABEHCTBA

45 HppanroHanbHple HEPABEHCTBA

46 HppanuoHanpHble HEPABEHCTBA

47 KonTposbHnas padora NeS «Crenennas pyHKUuD) KonTtpoabHnas pa6ora NeS

IlepneHauKyJIAPHOCTH NPSAMBIX H II0CKOCTel 21

48 [lepnieHIUKYIIpHBIE IPSIMBIE B TPOCTpaHCcTBe. [lapaniensHpie npsMble, TEPICHIUKYIISPHBIE K TUIOCKOCTH
49 [Tpu3Hak neprneHAnKyISpHOCTH MPSIMOM M MIIOCKOCTH

50 TeopeMa 0 IpsIMOM, NIEPIIEHAUKYIISIPHON K INIOCKOCTH

51-53 Pemenue 3a1au Ha NEPIEHAUKYISIPHOCTD MPSMOM U MJIOCKOCTH.

54 PaccrostHre OT TOUKH 10 IIIOCKOCTH.

55 Teopema o Tpex nepneHAUKYIsIpax




56

Yron Mexay npsiMoil ¥ IMIOCKOCTHIO.

57 Penrenue 3aau Ha IPUMEHEHUE TEOPEMBI O TPEX MEPIIECHAUKYIISPAx

58-59 Pemenue 3amay Ha MpUMEHEHHUE YIJIa MEXKY TPSIMOU U IJIOCKOCTBIO.

60 JIByrpaHHBIN yroI.

61 IIpu3Hak neprneHauKyIIpHOCTH ABYX IJIOCKOCTEH.

62 [TpstMOyTosIbHBIN HapaieNenuIes]

63 Pemienue 3a1a4 Ha MpUMEHEHNE CBOMCTB MPSIMOYTOJIFHOTO Tapalyiesieueaa

64 Pemienue 3a1a4 Ha IEPIEHIUKYISPHOCTD MPSMBIX M IUIOCKOCTEH

65-67 Pemrenue 3amau no teme «llepneHIUKyISIPHOCTD PSMBIX M IUIOCKOCTEIH

68 Konrtponbnas padora Ne 6 o teme «IlepreHIuKyIIpHOCTh IPSIMBIX H TIOCKOCTEH KonTtponbsHas padora Ne 6

IHoka3aTenbHas pynkuus 15

69 [Toka3zarenbHas (GyHKIMSA, CBOUCTBA, TpapuK
70 [TokazarenpHast pynaknus. Corictea. ['paduk.
71 IToka3aTenbHbIC ypaBHEHUS

72 [Toka3zarenpHBIE ypaBHEHUS

72 IToxazarenbHblE ypaBHEHUS

74 ITokxazarenbHblE ypaBHEHUS

75 IToxazarenbHbIE HEPABEHCTBA

76 IToxazarenbHbIE HEPABEHCTBA

77 [TokazarenbHbIE HEPAaBEHCTBA




78

[TokazarenbHbIE HEPAaBEHCTBA

79 Cucrema nokasareiabHbIX YpPaBHEHUN U HEPABEHCTB

80 Cucrema nokasareabHbIX YPaBHEHUN U HEPABEHCTB

81 Cucrema nokasateabHbIX YpaBHEHUH U HEPABEHCTB

82 Cucrema nokaszateiabHBIX yPaBHEHUN 1 HEPABEHCTB

83 KonTtpoubnas padéora Ne7 «Iloka3aresnbHasi pyHKIMs» KonTponbnas padora Ne7
Mmuororpannuku 12 yacos

84 ITonsiTne MHOTOrpanHukKa. Ilpusma.

85 [Tnomaas 60KOBOM MOBEPXHOCTH IMPU3MBI

86-87 Pemienue 3a1a4 Ha HaXOX/IEHUE IEMEHTOB U MOBEPXHOCTH MTPU3MBbI

88 [Tupamuna.

89 [TpaBuiibHas nupaMua.

90 Pemenue 3a1a4 Ha HAXOXK/ICHUE PIIEMEHTOB U TIOBEPXHOCTH MTUPAMUIBI

91-92 YceuéHHaAs TUpaMHIa.

93 [TpaBuIbHBIE MHOTOTPaHHUKH

94 Pemenue 3aau nmo teme « MHOTOTpaHHUKI

95 Konrtponbnas padora Ne 8 o Teme «MHOrOrpaHHUKI KonTtponbHas padora Ne 8

Jlorapugmuueckas pynknus 14

96

Jlorapugmsl

97

CsoiicTBa norapupmMon




98

CgoiicTBa JiorapudmoB

99 JlecsaTHuHbIC U HaTYpAJIbHBIC JTOTaPHPMBbI

100 Jlorapudmuueckas hyHKIMs , €€ CBOHCTBA U Irpaduk
101 Jlorapudmuueckas hyHKIMs , €€ CBOHCTBA U rpaduk
102 Jlorapudmuueckas QyHKIus , €€ cBOMCTBa U rpaduk
103 Jlorapudmuueckue ypaBHEHUs

104 Jlorapugmuueckue ypaBHEHHS

105 Jlorapugmuueckue ypaBHEHHS

106 Jlorapudmuueckue ypaBHeHUs

107 Jlorapudmudeckue HepaBEeHCTBA

108 Jlorapudmudeckue HepaBeHCTBA

109 Jlorapugmuueckue HepaBeHCTBA

110 Jlorapudmmueckre HepaBeHCTBA

111 KonTpoubnas padora Ne9 «Jlorapupmuueckas pyHkuus» KonTtpoabHnas pa6ora Ne9

BekTopa 6 yacos

112 ITonsiTne BekTOpa. PaBeHCTBO BEKTOPOB.

113 CrnoxeHne U BbIYATaHHE BEKTOPOB. CyMMa HECKOIBKUX BEKTOPOB.
114 YMHOKEHHE BEKTOPA Ha YUCJIO.

115 Kommnanapusie BekTopsl. [IpaBuiio napasienenunena.

116 Paznoxxenne BekTopa 1o TpéM HEKOMITJIAHAPHBIM BEKTOPaM




117

KonTpoasnas padora Nel) mo teme «BekTopa»

KonTtponbnas padora NelQ

Tpuronomerpudeckue popmyJibl 26

118 Pannannas mepa yria

119 [ToBOPOT TOUKHM BOKPYT Havyasia KOOPJAUHAT

120 Ornpezenienne cUHyca, KOCUHYyca, TAHTE€HCa yria

121 Ornpezenienne cuHyca, KOCUHYyca, TAHT€HCa yIiia

122 3HAaKU CUHYCa,KOCHHYCa U TaHT'€HCa

123 3HaKU CUHYCa,KOCHHYCa U TaHT'€HCa

124 3aBUCUMOCTb MEX/1Y CHHYCOM, KOCUHYCOM, U TAHT€HCOM OJHOI'0 M TOTO XK€ yIJia
125 3aBUCUMOCTb MEX/1Y CHHYCOM, KOCUHYCOM, U TAHT€HCOM OJHOI'0 M TOTO XK€ yIJia
126 TpuronomeTprdecKue TOKISCTBA

127 TpuroHomeTpruyeCcKue TOKAECTBA

128 CuHyc, TaHT€HC ¥ KOTaHT€HC YTJIOB o U( -0)

129 DopMyIIBl CIOKEHUS

130 DOopMyITBI CITOKEHUS

131 DopMyIIbl CIOKEHUS

132 CuHyc, KOCUHYC U TaHT€HC JABOWHOTO yriia

133 CuHyc, KOCUHYC U TaHT€HC JBOMHOTrO yriia

134 CuHycC, KOCUHYC U TaHT€HC TIOJIOBUHHOI'O yTJia

135 CuHyC, KOCUHYC 1 TAaHT€HC TIOJIOBUHHOI'O yIJIa




136 DopMyIbl IPUBEICHUS

137 DopMyIbl IPUBEICHUS

138 DopMyIbl IPUBEICHUS

139 CyMMa U pa3HOCTh CHHYCOB M KOCHHYCOB

140 CyMMa U pa3HOCTb CHHYCOB U KOCUHYCOB

141 CyMMa 1 pa3HOCTh CHHYCOB M KOCHHYCOB

142 CyMMa ¥ pa3HOCTb CUHYCOB U KOCUHYCOB

143 KonTpoubnas padoraNell «Tpuronomerpudeckue ¢popmyabn KonTtpoabnas padoraNell

Tpuronomerpuveckue ypaBHenus 18

144 YpaBHEeHHE C€OS X=a

145 YpaBHEHHE C€OS X =a

146 YpaBHeHHe coS X =a

147 VYpaBHeHue Sinx =a

148 VYpaBHenue Sin x=a

149 VYpaBuenue Sin x=a

150 VYpaBHenue tg x= a

151 VYpaBHenue tg x=a

152 VYpasHenue tg x= a

153 Pemenune TpUroHOMETpUUYECKUX YpaBHEHHUM




154

Pemienne TPUrOHOMETPUYECKUX YpaBHEHUH

155 Pemenne TpUroHOMeTpUUYECKUX YpaBHEHUM
156 Pemenne TpUroHOMeTpUUYECKUX YpaBHEHUM
157 [Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB
158 IIpocreiine TPUrOHOMETPUUECKUE HEPABEHCTBA
159 IIpocreiine TPUrOHOMETPUYECKHUE HEPABEHCTBA
160 [Tpocreiire TPUroHOMETPUYECKHE HEPABEHCTBA
161 KontpoabHasi padora Nel2 « TpuroHomeTpuveckne ypaBHeHUsI KonTpoJsbnas padora
Nel2
IHoBTOpeHune kypca reomerpuu u ajaredopst 10 kiacca
9 yacoB
162 AKCHOMBI CTEPEOMETPHUHU U UX CIEICTBUSA
163 AKCHOMBI CTEPEOMETPUHU U UX CIEICTBUSA
164 [TapamienpHOCTD MPSAMBIX U INIOCKOCTEN
165 IlepneHauKyISIpPHOCTD MPSAMBIX U IIJIOCKOCTEN
166 [TpumeHeHue TeopeMbl 0 TPEX MEPIEHIUKYIIIpax
167 MHororpaHHuKu
168 [ToBTOpEHMUE.
[Toka3zarenbHas QyHKIMS
169 HroroBasi KOHTpo.1bHasi padoTa HroroBasi KOHTpOIbHAS




Nel3 padora

Nel3

170 AHaJIU3 KOHTPOJIbHOI PadoThI

Cnucok JIuTepaTypbl KOHTPOJIbHO-U3MEPUTEIbHbIX MATEPHAJIOB:

1. PypykunA.H., Xomyrosa JL.IO., Ueknanosa O.10. IToypounsle pa3paboTku 1o anredpe ¥ Hadanam aHanusa. 10 kuace.-
M: «BAKO», 2013

2. Teomerpus, 10 knace no yueOuuxy Aranacsana JI.C. u ap. [Toypounsle mnansl. —Bonrorpaa: Yuurens, 2007 T.




