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1. ITosicHUTEIbHAA 3ANUCKA

Pabouas mporpamma npeamera «MaTemaTuka: anredpa v Hayajla MaTeMaTHYECKOTO aHalu3a, TeoMeTpHsh (6a30BbI YPOBEHbD)
00s13aTenpHOM MpeaMeTHOM obnactu «MaTemaTrka 1 UH(popMaTUKa» IJi CpelHero oomiero oopa3oBanus pa3padoTaHa Ha OCHOBE:

HopMaTuBHBIX 10KYMEHTOB:

«3akoH 00 obpazoBanuu B PO» 273-03 o1 29.12.2012 15

@denepanbHbIl TOCYIapCTBEHHBIM 00pa3oBaTeNbHBIN CcTaHAApT cpeaHero ooOmiero ooOpazoanusi (IIpuka3 MunHuctepcTBa
oOpazoBanus u Hayku Poccuiickoit ®@eneparuu ot 17.05. 2012 1. Ne 413 «O6 yrBepxnaeHun (enepanbHOT0 rocyJapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHIApTa CpeaHero odmiero oopasosanus» (3apeructpupoBano Muntoctom P® 07.06.2012 r. Ne 24480), B pen.
[IpukazoB Munucrepcta oopazoBanusi 1 Hayku PO ot 29.12.2014 r. Ne 1645, o1 31.12.2015 1. Ne 1578, oT 29.06.2017 r. Ne 613);

[TocTanoBnenue ['maBHOro rocyapcTBEHHOro canutapHoro Bpada Poccuiickoit ®@enepanuu ot 29.12.2010 r. Ne 189 (pen. ot
25.12.2013 1.) «O6 ytBepxkaeHun CanlluH 2.4.2.2821-10 «CaHUTapHO-3MUIEMHOJIOTHYECKUE TPEOOBaHUA K YCIOBHUSIM H
opraHuzanuu 00y4deHus B o0meo0pa3oBaTenbHbIX yupexaeHusx» (3apeructpupoBano B Munrocte P 03.03.2011 r. Ne 19993), (B
pen. Usmenenunn Ne 1, yrB. IlocranoBnenmeM [J1aBHOTO rocymapCTBEHHOro CaHMTapHOro Bpada Poccuiickon denepaunu OT
29.06.2011 r. Ne 85, Usmenennit Ne 2, ytB. IlocTtaHoBieHueM [ JIaBHOrO TOCYJIapCTBEHHOTO CAHUTAPHOrO Bpada Poccuiickoii
@epneparuu ot 25.12.2013 r. Ne 72, Usmenenuit Ne 3, ytB. IlocTaHoBiaeHneM ['aBHOro rocyJapCTBEHHOTO CAaHWTAPHOIO Bpaya
Poccuiickoit @eneparuu ot 24.11.2015 r. Ne 81);

[Ipuka3 MunuctepctBa oOpazoBanust u Hayku Poccuiickoit ®enepaunn ot 31.03.2014 1. Ne 253 «O6 yTBepkIeHUU
denepanbHOr0 mEpeyHs YUYEOHMKOB, PEKOMEHIYEMBIX K HCIIOJIB30BAHUIO TPU pealu3alii HMEIOMIMX TOCYAapCTBEHHYIO
aKKpeIUTaluio 00pa3oBaTeIbHBIX MPOrpaMM HAvyallbHOTO OOINEro, OCHOBHOTO OOIIEro, cpeaHero oduiero odpazoBanus» (B peil.
[IpukazoB Munucrepcta odpazoBanus u Hayku PD ot 08.06.2015 1. Ne 576, ot 28.12.2015 r. Ne 1529, ot 26.01.2016 1. Ne 38, ot
21.04.2016 1. Ne 459, o1 29.12.2016 1. Ne 1677);

OcHoBHas 0O6pa3zoBaTenbHas mporpaMmMa cpeaHero odmero oopazoBanuss MAOY I'mvuazus Ne2

C yuérom nH()OPMALIMOHHO-METOINIECKUX MAaTEPHAIIOB:

B coorBeTrcTBUM ¢ npuHATOH KoHlenuueii pasButus MareMatuueckoro oopasosanusi B Poccuiickoit @egepauuu,
MaTeMaTH4eCcKoe 00pa30BaHUE PEIIAET, B YACTHOCTH, CIAEAYIOLIUE KIIOUEBbIE 3aJaUH:

o «IPEAOCTABIATHh KAXKIOMY 00ydaromeMycsi BO3MOXXHOCTb JOCTHXKEHHUS YPOBHSA MAaTEMaTUYECKUX 3HAHUU, HEOOXOUMOTrO JJIs
TaTbHEHIIeH YCIIENTHOM KU3HH B OOITIECTBEY;

o «oOecrieynBaTh HEOOXOAMMOE CTPAHE YHUCJIO BBITYCKHUKOB, MaTeMaTU4yecKas IOATOTOBKA KOTOPBIX JOCTaTOYHA Jist
NPOJOJDKEHUS O0pa30oBaHUs B Pa3UYHBIX HAIMpPABICHUSAX U JUIsI MPAKTUYECKOM JEeATEIbHOCTH, BKJIOYAs IMpErnojaBaHUE
MaTeMaTHKHU, MAaTEMaTHYECKHE UCCIeI0BaHus, paboTy B chepe MHPOPMAITMOHHBIX TEXHOJIOTHHA U Jp.»;

e «B OCHOBHOM O00IIeM U cpeaHeM o0imeM oO0pa30BaHUM HEOOXOJUMO MPEAYCMOTPETh MOATOTOBKY OOyYaronuxcsi B
COOTBETCTBHUH C UX 3aIIPOCAMU K YPOBHIO OJATOTOBKH B chepe MaTeMaTHIECKOTO 00pa30BaHU.



CoOOTBETCTBEHHO, BBIJICSIOTCS TPU HAIIpaBJIeHUs! TpeOOBaHUMI K pe3ybTaTaM MaTEMaTHYECKOT0 00pa30BaHMUS:

1. TIPAKTUKO-OPHEHTHPOBAHHOE MaTEMaTHIECKOEe 00Opa3oBaHue (MaTeMaTUKa JIJIs )KU3HU);

2. MaTeMaTtuKa JiJIsl UCIIOJIb30BaHUs B TIpodeccui;

3. TBOPUYECKOE HaIlpaBjeHUE, Ha KOTOpPOE HalleJeHbl T€ OOydYaroniuecsi, KOTOpble IUIAHUPYIOT 3aHMMAThCsi TBOPUYECKOW W
HCCIIEIOBATENCKON paboToi B 00J1aCTH MaTEeMAaTUKH, (DU3UKHU, SKOHOMHUKHU U IPYTUX 00JIaCTsIX.

ITH HANIPABJICHHUS PeaJIM3yIOTCH B IBYX 0JI0KaX TPeOOBaHMI K pe3yJibTaTAM MATEMATHYECKOr0 00pa3oBaHus
(0a30BbIii YPOBEHb M YIJIy0JICHHBIH YPOBEHb)

Ha 6azoBom ypoBHe:

o Brinycknuk nayuumca 8 10-11-m knaccax: ajisi MCMOJIb30BaHMSI B TMOBCEIHEBHOM XKU3HU M 00O€ClEeUeHUs BO3MOKHOCTHU
YCTENTHOTO MPOJIO0HKEHHS 00pa30BaHuUs 10 CIEIUATBHOCTSIM, HE CBSI3aHHBIM C TIPUKJIATHBIM UCIIOJIb30BAHUEM MAaTEMATHKH.

o BrinyckHuk noayuum eo3moxncnocme nayyumsca B 10-11-m knaccax: AJig pa3BUTUS MBIIUICHHS, HCIOJb30BaHUS B
MOBCEHEBHON JKM3HU U O00ECIeUeHUs BO3MOXXHOCTH YCIENIHOTO MPOOJDKEHUS 00pa3oBaHUS IO CHEIUATBHOCTSIM, HE
CBSI3aHHBIM C MPUKJIATHBIM UCTIOJIb30BAaHUEM MATEMATHUKH
[{enun ocBoeHuUs MporpaMMbl 6a30BOr0 YPOBHSA — 00€cTieueHre BO3MOKHOCTH UCIOIb30BAHMS MATEMATUYECKUX 3HAHUN U

YMEHUH B TTOBCETHEBHOM XKM3HU U BO3MOXXHOCTH YCIIEIITHOTO MPOAOKEHUST 00pa30BaHMsI TI0 CIEIUATBLHOCTSIM, HE CBSI3AHHBIM C
MPUKJIAJAHBIM UCIIOIB30BAHUEM MATEMATUKU. BHYTpH 3TOTO YPOBHS BBIAEISIIOTCS JBE PA3IMUHbIC TPOrPAMMbL: KOMHEHCUPYIOUAs
0azoean M 0CHOBHAA Da3oeas.

IIporpamma no maremMaTnke Ha 62a30BOM yYPOBHe TIpeIHA3HAYCHA JIJIs1 00YJAIONTUXCS CPETHEN TITKOJIBI, HE HCTIHITHIBABIIINX
CEPBE3HBIX 3aTPYJHEHUN Ha NPEJbIAYIIEM YPOBHE OOYUECHHUS.

OO6yuatomuecs, OCyIIECTBISIONIIE 00yueHrne Ha 6a30BOM YPOBHE, JIOJDKHBI OCBOUTH OOIIME MATEMATHUYECKUE YMEHHSI,
HEO0OXOAMMBIE ISl )KU3HU B COBPEMEHHOM OOIIIECTBE; BMECTE C TEM OHHU IMOIY4alOT BOBMOXKHOCTh U3YUHUTh MPEAMET TIy0xKe, C TeM,
YTOOBI B TAJIbHEUIIIEM TTPH HEOOXOIMMOCTH U3y9aTh MATEMATHKY JJIsi TPO(PECCHOHATTEHOTO TPUMEHEHHS.

B 3aBucHMOCTH OT YpOBHS IPOTpaMMbl OOJIBIIIE I MEHBIIIE BHUMAHUS yICTSETCS YMEHUIO pad0TaTh 10 AJITOPUTMY,
METO/IaM MOMCKa aJIFOPUTMA U ONPEEICHUIO TPaHULl IPUMEHUMOCTH alropuTMoB. TpeboBanusi, copMyIMpOBaHHBIE B pa3ielie
«I"eomeTpusi», B OOJIBITIEH CTENIEHN OTHOCSATCS K PA3BUTHUIO MTPOCTPAHCTBEHHBIX MPECTABICHUHN U TpahUIeCKIX METOI0B, YEM K
(dbopMallbHOMY ONMHUCAHUIO CTEPEOMETPUUECKUX (PAKTOB.

Y4eOHbIll MIaH HA W3yYeHHEe MATEMATHKH: ajiredpbl U HA4YaJl MaTeMaTHYeCKOr0 aHAJIW3a, reOMeTpPUM Ha 0a30BOM
ypoBHe B 10 — 11 k1accax oTBOAUT:

10 knacc — 4 yacoB B Hezenmo/ 136 yaca B Tox;

11 kmacc — 4 gacos B Hepenmto/ 136 yaca B Tof.

Ntoro 272 y4eOGHBIX 4yacoB.



Texymuii KOHTPOJIb U MPOMEKYTOUHASI ATTECTALMS OCYLIECTBISIOTCS B cOOTBETCTBUM C «llosiokeHrneM 00 OCyLIECTBICHUU
TEKYIIEro KOHTPOJS YCHEBAEMOCTH M MPOMEXKYTOYHOW aTTecTaluu oOydaromuxcs, uX (opmax, MEPUOJUYHOCTH M TMOPAIKE
IIPOBEICHUS.

Texymuii KOHTPOJIb OCYHIECTBISETCS C LIENbI0 MPOBEPKHU CTEINIEHH M KayecTBa YCBOEHUSI MaTepuasia B XOJIe €ro U3yuyeHUs B
cienyromux GopMax: caMOCTOATEIbHbIE, MPOBEPOYHBIE U KOHTPOJIbHBIE PA0OTHI, TECTHI, 3aYE€ThI, TPOCKTHI.

[IpomexxyTouHast aTTeCTalUsl OCYIIECTBIISIETCS C 1IEJIbIO MPOBEPKHU CTETIEHH U KayecTBa YCBOEHUSI MaTepuala 1o pe3yjbTaTam
M3YUYCHUS COIepKaHUsl yueOHOTO TIPeIMeTa B CIEAYIOMuX (hopmax:

10 xnacc — crangapTU3NpOBaHHAs MHUCbMEHHasA paboTa;

11 knacc — KOHTpoOJBHAs padoTa.

['ocynpapcTBeHHast UTOroBasi aTTECTALMS IPOBOJUTCS B COOTBETCTBUU C 3aKOHOAATENHCTBOM PD.

2. Ilnanupyemsbie pe3yabTarbl 0cBoeHrst OOII (in4HOCTHBIE, MeTaAIPpeIMETHbIE M NPeAMETHbIE) HA YPOBHE CPeHero
o0mero oopasosanusi «MaTtemMaTuka: ajredpa ¥ HaYaJIa MATEMATHYECKOT0 AHAJIN3A, T€OMETPHUsD)

2.1. JIn4HOCTHBIE Pe3yJIbTATHI:

o OpHEHTalUsi OOy4YaloIIUXCAd Ha pealn3aldi0 TO3UTHUBHBIX >KMU3HEHHBIX TEPCIEKTUB, HHHUIIMATUBHOCTh, KPEATUBHOCTD,
TOTOBHOCTb U CLIOCOOHOCTH K JINUHOCTHOMY CaMOOMPEIEICHUI0, CTIOCOOHOCTh CTaBUTh LIETTH U CTPOUTH KU3HEHHBIE TUIaHbI,

¢ TOTOBHOCTh M CIHOCOOHOCTH OOYYAIOIIMXCS K CAMOPa3BUTHIO M CAMOBOCIIMTAHHUIO B COOTBETCTBUU C OOIIEUETIOBEYECKUMU
LEHHOCTSIMU U HJiea]aMH IPaKIaHCKOTO OOIeCTBa;

e HPABCTBEHHOE CO3HAHWE U TIOBEJIEHME HA OCHOBE YCBOEHHUS OOIICUEIOBEUECKHUX IIEHHOCTEH, TOJEPAaHTHOIO CO3HAHUS U
MOBEJCHUSI B MOJHUKYJIBTYPHOM MHPE, TOTOBHOCTH M CHOCOOHOCTH BECTH JIMAJIOT C JIPYTMMH JIIOJAbMH, AOCTUTaTh B HEM
B3aMMOIIOHMMAHHUA, HAXOAUTh OOIIUE IIEJIM U COTPYAHUYATH AJISl X JOCTUKCHHUS,

o TMPUHATHE TYMAaHUCTUYECKUX IIEHHOCTEH, 0CO3HAHHOE, YBAXKUTEIbHOE U JOOPOKEIaTeIbHOE OTHOIIIEHHE K IPYTOMY YeJIOBEKY,
€ro MHEHUIO, MUPOBO33PEHHUIO;

e pa3BHUTHE KOMIETECHLUU COTPYJHUYECTBA CO CBEPCTHHKAMH, JETbMH MJIAJIIETO BO3pPAcTa, B3POCIBIMU B 00pa30BaTEIbHOM,
0O0I1IECTBEHHO TOJIE3HOM, yUeOHO-UCCIIEeI0BATEIbCKON, MPOEKTHON U APYTHX BUJIaX JAESITEIbHOCTH.

¢ MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAYKH, 3HAYMMOCTH HAayKH, FOTOBHOCTb K HAay4YHO-
TEXHUYECKOMY TBOPYECTBY, BJIAJIEHUE JOCTOBEPHON MHGPOpPMALMEN O MepeAOBbIX JOCTUKEHHUSX M OTKPBITUSX MUPOBOH U
OTEUYECTBEHHON HAYKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MUpPA U OOIIECTBA;

e TOTOBHOCTb U CIIOCOOHOCTH K OOpa30BaHHIO, B TOM YHCIIE€ CaMO00pa30BaHUIO, HA MPOTSHKEHUU BCEH KM3HU; CO3HATEIbHOE
OTHOILIEHHUE K HEeMIPEPHIBHOMY 00Pa30BAHMIO KaK YCIOBHUIO YCIIEIIHONW MPOPECCUOHAIILHON U OOIIECTBEHHOM JESITENIbHOCTH;

« OCO3HaHHBIN BBIOOp Oyayielt mpodeccuu Kak myTh U CIOCO0 peann3anuy cOOCTBEHHBIX KU3HEHHBIX MJIAHOB,

¢ TOTOBHOCTh OOyYarouIuxcst K TpyJ0BOM MpodecCHOHaNbHON NeATeIbHOCTH KaK K BO3MOKHOCTH YYaCTHs B PEIICHUU JIMYHBIX,
OOLIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATIBHBIX TPOOIIEM;



e IOTPEOHOCTb TPYAUTHCS, YBAKEHUE K TPYAY U JIOASIM TPYAd, TPYAOBBIM JOCTHUKEHUSIM, 1OOPOCOBECTHOE, OTBETCTBEHHOE U
TBOPYECKOE OTHOIIEHHUE K PAa3HBIM BUAAM TPYJOBOU AESITEIbHOCTH;
¢ TOTOBHOCTb K CAaMOOOCITYKMBAaHUIO, BKIIOYasi O0yUEHUE U BBHIIIOJHEHUE TOMAIIHUX 0053aHHOCTEH.
o (pusmueckoe, >MOLMOHAIBHO-IICUXOJIOTMYECKOE, COLMaNbHOE OJaronojgyyue OOy4arouMxcs B JKM3HM 00pa3oBaTelbHOMN
OpraHU3aINH, OIIYIIIEHUE AEThMHU 0€30MaCHOCTH U TICUXOJIOTHYECKOT0 KoM$popTa, HHGHOPMAITMOHHONW OE30ITaCHOCTH.
2.2. MeranpeaMeTHble pe3yJbTaThl
MeTtanpeameTHbIe pe3yIbTaThl OCBOEHUSI OCHOBHOM 00pa30BaTEIbHOMN MPOTrpaMMbl MPeACTABJIEHbI TPeMsl
rpyninamMm yHUBepcaJbHbIX Yu4eOHbIX aeiicTuil (Y'Y ):
1. PeryasiTuBHBbIC yHHBepcalbHbIe y4eOHbIe 1eiiCTBHUA
BbINyCKHUK HAYYHTCS:
e CaMOCTOATEIBHO OIpPENEATh LEIH, 3aJaBaTh MapaMeTpbl U KPUTEPUH, IO KOTOPHIM MOXHO OIpPENEIUTb, 4TO LEJb
JOCTUTHYTA;
¢ OIICHMBATh BO3MOJKHBIE IOCJEICTBUS JAOCTHKEHUS TMOCTABJICHHOM e B ACSITENbHOCTH, COOCTBEHHOM >XKM3HU U KU3HU
OKPY’KAIOIIMX JIFO/I€N, OCHOBBIBASICh HA COOOPAKEHUSIX ITUKU U MOPAJIH;
¢ CTaBUTH U GOPMYIUPOBATH COOCTBEHHBIE 3a/1a4l B 00Pa30BaTEIbHON ACSITEIbHOCTH U )KU3HEHHBIX CUTYAIHSIX;
 OLIEHUBATh PECYPCHI, B TOM YHCIIE BPEMS U Apyrue HeMaTepuasabHble PECYPChl, HEOOXOAUMBIE AJIs JOCTUKEHUS OCTABICHHON
LEJH;
e BBIOMpATh NYTh JOCTHIKEHHS IIE€JM, IUIAHUPOBAaTh pEIIEHHE TIOCTaBICHHBIX 3a/lad, ONTHUMH3UPYS MaTepuajbHble U
HeMaTepuajbHbIC 3aTPaThl;
¢ OPraHu30BBIBaTH d3()PEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JJI JOCTUKEHHSI IOCTABICHHOM 1IeIH;
¢ COIIOCTAaBJIATh MOJYUYEHHBIN PE3YJIbTAT AEATEIBHOCTH C IOCTABIEHHOM 3apaHee 1ENbIO.
2.2.2 Tlo3HaBaTeIbHbIC YHMBEPCAJIbHbIE YUeOHbIe 1eliCTBUA
BbINyCKHUK HAYYHTCS:
e HCKaTb U HAaXOJIUTh OOOOIIEHHBIE CHOCOOBI PEUIEHMs 33]a4, B TOM YHUCIE, OCYLIECTBIATh Pa3BEPHYThIN MH(OPMALMOHHBIN
MOMCK U CTaBUTh HAa €r0 OCHOBE HOBBIE (YueOHbIE U MO3HABATEIbHBIE) 331a4H;
e KPUTHUYECKH OLIEHUBATh U UHTEPIPETUPOBATH MH(OPMALIMIO C Pa3HBIX MO3ULMH, paclo3HaBaTh U GPUKCUPOBATH IPOTUBOPEUUS
B UH(OPMAIIMOHHBIX HCTOUYHUKAX;
¢ HCIIOJIB30BAaTh PA3IUYHBIE MOJIEIHHO-CXEMAaTUYECKUE CPEJICTBA I MPEACTABICHUS CYIIECTBEHHBIX CBA3EH M OTHOILIEHUH, a
TaK)K€ MPOTUBOPEUMIA, BBISIBJICHHBIX B HH()OPMALIMOHHBIX UCTOYHHKAX;
e HaxOIUTh M MPHUBOJUTH KPUTUYECKHUE APTYMEHTHl B OTHOIIECHUHU NEUCTBUN M CYKIEHUH IPYroro; CHOKOMHO M Pa3yMHO
OTHOCUTBCSI K KPUTUYECKMM 3aMEUaHUSIM B OTHOIIEHUM COOCTBEHHOIO CYXKIEHHS, paccMaTpuBaThb HX Kak pecypc
COOCTBEHHOTO Pa3BUTHUS,



o BBIXOJWTH 32 PAMKU Yy4ye€OHOTO NpeIMeTa W OCYLIECTBISATH LEJICHANPABICHHBIA MOMCK BO3MOXHOCTEH HJii IIMPOKOIO
IepeHoca CpeiCTB U CIOCOOOB IEHCTBUS;

¢ BBICTPaUBATh WHIMBUAYAIbHYIO 00pa30BATEIbHYIO TPACKTOPHIO, YUUTHIBAS OTPAHMUYEHUSI CO CTOPOHBI IPYTUX YUYaCTHUKOB U
pecypCHBIE OTPAaHUYECHHUS;

e MEHSATh U YJIEP>KUBATh PA3HbIE MMO3HUIIMH B IO3HABATEIbHOM JIEATEIbHOCTH.

2.2.3 KoMMyHUKATHBHbIE YHUBEPCAJIbHbIE YYeOHbIEe 1eHCTBUS
BbINyCKHMK HAYYMTCH:

e OCYIIECTBIISTH JETOBYI0O KOMMYHHUKAIIMIO, KaK CO CBEPCTHHUKAaMH, TaK M CO B3pOCIBbIMU (KaK BHYTpU 00Opa3oBaTeIbHOMN
OpraHu3alllM, Tak M 3a €€ IpelaeiaMu), MOA0UpaTh MAPTHEPOB JIs JEIOBOM KOMMYHHUKAIIMU HMCXOJs U3 COOOpa)KeHui
PE3YJNBTATUBHOCTH B3aUMOJEHCTBYUSA, & HE JIMYHBIX CUMITATHIA;

o MpPU OCYLIECTBIECHUU TPYNMNOBOM pabOThl ObITh KaK PYKOBOJUTEIEM, TaK M YJICHOM KOMAaHJIbI B Pa3HbIX pOJISIX (TeHepaTop
Uei, KpUTHK, UCIIOJIHUTENb, BBICTYAIOIINM, SKCIIEPT U T.1.);

¢ KOOPJIMHUPOBATH U BBHINOJHATH PaOOTY B YCIOBUSAX PEATBHOTO, BAPTYAIbHOTO M KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

e Ppa3BEpPHYTO, JIOTUYHO M TOYHO M3JaraThb CBOIO TOYKY 3PEHHS C HCIOJIb30BAHUEM aJ€KBATHBIX (YCTHBIX U MUCHMEHHBIX)
S3bIKOBBIX CPEJICTB;

¢ pacro3HaBaTh KOH(MIMKTOIC€HHbIE CUTYaIlMU M NPEeIOTBpaIlaTh KOHQIUKTHI O UX aKTUBHOW (Da3bl, BHICTpauBaTh JEJIOBYIO U
o0pa3oBaTelbHyI0 KOMMYHUKAIINIO, U30erasi TMYHOCTHBIX OLIEHOYHBIX CY>KICHUI.

2. 3. IIpenmeTHbIe pe3ybTaThl. Ba3oBblii ypoBeHb
B cootercTBum ¢ ®I'OC COO, npeametHbie pe3ynbTaThl ocBoeHuss OOIT Ha 6a30BOM ypOBHE MPEICTABICHBI JBYMS IPyNIIaMU:
«BplImyckHUK HAayunuTCsl — 6a30BBINA YPOBEHBY, « BBIMYCKHUK MOIYYUT BO3MOKHOCTh HAYUUThCA — 0a30BbIi ypoBeHbY». Kak u B
OCHOBHOM 00111eM 00pa30BaHuM, TpyMna pe3yabTaToB « BbIMYCKHUK HAYYHUTCS» MPEJICTABIAECT COOON Pe3yNIbTaThl, TOCTUKEHUE
KOTOPBIX 00ECIEUNBAETCS YUUTENIEM B OTHOIIEHUH BCEX 00y4aronInxcs, BEIOpaBIIMX JaHHBIN ypoBeHb 00yueHus. [ pynma
pe3ynbTaToB « BBIMYCKHUK MOJYYUT BO3MOKHOCTD HAYYHUTHCD 00€CIIEUNBACTCS YUUTEIEM B OTHOLLIEHUH YacTH Hanboee
MOTUBUPOBAHHBIX U CLIOCOOHBIX 00YYArOIINXCsl, BHIOPABIIMX JaHHBIN ypoBeHb 00yueHus. [Ipu KoHTpoJie KauecTBa 00pa3oBaHus
rpymnna 3aJaHuid, OpUEHTUPOBAHHBIX HA OIIEHKY JOCTHKEHUS MNIAHUPYEMBIX PE3yIbTaTOB U3 0JI0Ka «BBIMYCKHUK MOTY4YHUT
BO3MOXKHOCTh HAYYUTHCS», MOKET BKJIIOYATHCS B MaTEpHaIIbl 0JI0Ka «BBITYCKHUK HAYYUTCS». DTO MO3BOJIUT NPEIOCTABUTh
BO3MOXKHOCTh 00YYaIOIIMMCSI IPOJIEMOHCTPUPOBATH OBJIaJICHNE KAU€CTBEHHO MHBIM YPOBHEM JOCTHKEHHUM U BBISBISATH TUHAMUKY
pocTa YUCICHHOCTH HanboJiee OArOTOBICHHBIX 00yYatOIIUXCsl.

IIpyMHIUNIHMATBHBIM OTJIMYHEM Pe3yJIbTATOB 0230BOI0 YPOBHS OT Pe3yJIbTATOB YIJIy0JEHHOr0 YPOBHS SIBJISIETCH MX
HeJieBasi HANPABJEHHOCTD.

Pe3yabTarhl 6230B0r0 YpOBHS OPUEHTUPOBAaHBI HA 00IYI0 ()YHKIIMOHATBHYIO TPAMOTHOCTb, MOJTYyYe€HUE KOMIIETEHTHOCTEN
JUTS TIOBCETHEBHOM KM3HHU M 00IIEro pa3BUTHS. JTAa TPpyNna pe3yabTATOB NMpPeANnoJaraer:



— TIOHUMaHUE TMPEMETa, KIIFOYEBBIX BOMPOCOB U OCHOBHBIX COCTABJISIONINX JIEMEHTOB H3y4aeMOU MPEAMETHON 00JIacTH, 4TO
obecreunBaeTCs HE 3a CUET 3ayYMBaHUS OMPEACIICHUN 1 TIPaBII, a TOCPEICTBOM MOCITUPOBAHUS U TTIOCTAHOBKU MTPOOJIEMHBIX
BOIIPOCOB KYJIbTYPHhI, XapaKTePHBIX ISl TAHHOW MPEIMETHON 001acTH;
— YMEHHE pelniaTh OCHOBHBIC IPAKTHUECKHE 3a]]a4H, XapaKTepHbIS JJIs UCTIOIB30BaHUSI METOJIOB M MHCTPYMEHTApUs JaHHON
peIMETHON 00J1acTH;
— OCO3HAHUE PaMOK U3y4aeMOil MpeaMETHON 001acTH, OTPAaHUYEHHOCTH METOJIOB U MHCTPYMEHTOB, TUITUYHBIX CBS3EH C
HEKOTOPBIMU APYTHUMH O00JIaCTIMU 3HAHUS.

Ilpeomemnuie pezynomamal pazoena « Boinycknuk noayuum 603moxicHoCmbd HAYUUMbCA» HE BIHOCITCS Ha UTOTOBYIO
aTTeCTaIMIo, HO TTPH TOM BO3MOXHOCTh UX JOCTHKEHHUSI TOJDKHA OBITh MPEIOCTaBICHA KAKIOMY 00yUYaroeMyCsl.

Hpe)]MeTHbIe PE3yJabTaThbl. MaremaTuka: a.ﬂreﬁpa 1 HAYAJIA MATEMATHYCCKOTI'0 aHAJIN3a, TCOMECTPUA

Bba3oBblii ypoBenb «IIpod1eMHO-QyHKIMOHAIBHBIE Pe3yabTaThD)

I. BbIyCKHHK HAYYHUTCHA 1. Boinycknuk noayuum 603mM0HCHOCHIb HAYUUMbCA
JI71s1 uCronp30BaHus B IIOBCEAHEBHOW KU3HU U .
na pazeumusi mvluiienus, UCNOIb308AHUS 8 NOBCEOHESHO
e ocBoeHus oOecreyeHrs BO3MOKHOCTH YCIIEIIHOTO
JHCUZHU U 0OecnedeHUs B03MONCHOCU YCREUIHO20
npeamera POJOJKEHUST 00pa30BaHUS MO

I’lpO@OJZDfC'eHM}Z 06pa306aHM}Z no cneyualbHocmsim, He

CIICOHMAJIbHOCTAM, HE CBJA3aHHBIM C
CBA3AHHbIM C I’lpuKJZaaHblM UCnob3oearnuem mamemamuKu

IMPUKIIaJHBIM HUCIIOJIb30BAHHUEM MATCMAaTUKU

TpeGoBanus K pe3yJbraTam

Pa3nen I. BoIMyCKHUK HAYYUTCH II1. Boinycknuk noayuum 603.mM0:4cHOCMbd HAYUUMbCA
. OnepupoBatb Ha 6230BOM . Onepuposamv!?! nonsmusmu. koneunoe mMHodxicecmeo,

ypoBHeM OHSATHAME: KOHEYHOE 9NEeMEHM MHONACECMBA, NOOMHOINCECE0, nepecedeHue u
MHOECTBO, AJIEMEHT MHOYKECTBA, 00BbeduHeHUe MHONCeCm8, YUCI08ble MHONHCECMBA Ha

1. DseMeHTBI IIOAMHOKECTBO, [IEpECEUECHUE U KOOPOUHAMHOU NPAMOU, OMPeE30K, UHMeEPBAll,

TEOPUHU MHOKECTB 00BbeIMHEHNE MHOYKECTB, YACIIOBBIC NOJYUHMEPBAIL, NPOMEIHCYMOK C 8bIKOJIOMOU MOUKOL,

" MHOECTBa Ha KOOPJIUHATHOUN MPSIMOH, epaghuyeckoe npedcmasgiieHue MHOMICeCma Ha

MaTeMaTH4eCKOH OTPE30K, UHTEPBAJ; KOOPOUHAMHOU NIOCKOCMU,

JIOTMKH . ornepupoBaTh Ha OA30BOM YPOBHE . onepuposams NOHAMUAMU: YMEepAHcOeHUe,
HNOHATUSIMU: YTBEPKIAECHUE, OTPULIAHUE ompuyanue ymeepicoeHusl, UCUHHbLE U JONHCHbLE
YTBEPKJCHUSI, ICTUHHBIE U JIOKHbBIE VmeepcoeHusl, NPUIUHa, credcmeaue, Yacmuslii C1y4ail

YTBEPKJIEHUs, IPUYUHA, CIIC/ICTBUE, 00We20 ymeepacoeHusl, KOHMmpnpumep,




YACTHBIN cliyyail OOIIEero yTBEPKIACHHUS,
KOHTPIPUMED;

HAXOJUTh NepeceueHue 1 00beTMHEHNE
JBYX MHOXECTB, IIPEICTABJICHHBIX
rpaduyecKky Ha YMCIOBOM MPAMOI;

CTPOUTH HA YUCIIOBOM MPSIMOU
IIOJIMHOYKECTBO YHCIOBOTO MHOKECTBA,
3aJaHHOE MPOCTEUIIMMU YCIIOBUSIMHY;

pPacno3HaBaTh JIOKHBIC YTBEPKIACHUS,
OLIMOKH B PACCyKICHUIX, B TOM YHCIIE C
UCII0JIb30BAHUEM KOHTPIPUMEPOB.

B noeceonesnoii scusnu u npu uzyuyenuu
opy2ux npeomemos:

UCII0JI30BATh YHCIOBbIE MHOYKECTBA HA
KOOPAMHATHOM MPSMOU JJI1 OIIMCAHUS
peanbHBIX IPOLIECCOB U SBJICHUN;

IIPOBOJUTH JIOTHYECKUE PACCYKICHUS B
CUTYyalUsX TOBCETHEBHOM KU3HU

npoGepsms NPUHAOTIEHCHOCIb INeMeHmMA
MHOCECMBY,

Haxooums nepeceyenue u 06veOuHeHue MHOMICeCms, 8
MOoM Yucie NPpedCmasleHHbIX epaguyecKu Ha YUcio80u
APAMOU U HA KOOPOUHAMHOU NIIOCKOCIU,

npoBOOUMb OOKA3ZAMENbHbLE PACCYIHCOEHUSL 0I5
000CHOBAHUSL UCMUHHOCIMU YMBEPIHCOCHUIL.

B noeceonegnoii scusnu u npu uzyueHuu opyux
npeomemoa:

UCNOIL308AMb YUCTIO8bIE MHONCECTNEA HA
KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU NAOCKOCU
OJI51 ONUCAHUS PealbHbIX NPOYECCO8 U SBTIeHULL

npPo8OOUMb OOKA3AMENbHbLE PACCYIHCOCHUSL 8
cumyayusix N08CeOHe8HOU HCU3HU, NPU peuleHuu 3a0ay
U3 Opyaux npeomemos

2.Yucaan
BbIPaKEeHUS

OmnepupoBath Ha 0a30BOM ypOBHE
HOHATHUSIMHU: 1IEJIOC YHCIIO, ACTUMOCTh
qucen, 0OBIKHOBEHHAsI IpO0b, JeCATUIHAS
IpoOb, pallMOHATIBLHOE YHUCIIO,
MpUOIMKEHHOE 3HAYCHUE YHCIIA, YaCTh,
J0JIsI, OTHOIIIEHWE, TIPOIICHT, TIOBBIIIEHNE U
MOHMYKEHHE Ha 3aJJaHHOE YUCJIIO0
MPOLIEHTOB, MACIITAa0;

orepupoBaTh Ha 0A30BOM YPOBHE
MOHSATUSAMU: JIoTapudM YHCIIa,
TPUTOHOMETPHYECKAsT OKPY)KHOCTD,
rpaaycHas Mepa yria, BeJIu4rHa yriia,
3aJJaHHOT'O0 TOYKOM Ha
TPUTOHOMETPUYECKOM OKPY)KHOCTH, CHHYC,

C60000HO onepuposamv NOHAMUIMU. Yeloe YUCTO,
0enuUMocmn qucel, 00bIKHOBEHHAs1 OPOOb, 0eCAMUYHAS
0po0Ob, PayUOHANIbHOE YUCTO, NPUOIUNCEHHOE 3HAYEHUE
yucaa, 4acmo, 001, OMHOWEHUE, NPOYEHM, NO8blIUUEHUe
U NOHUdICeHUe HA 3A0AHHOE YUCTIO NPOYEHMO8,
Mmacwumao,

NPUBOOUMb NPUMePbL HUCesl ¢ 3a0AHHbIMU
ceolcmeamu 0eIuUMoOCmu,

onepuposamv NOHAMUAMU. 102APUPM HUCIA,
MPUSOHOMEMPUYECKAST OKPYHCHOCMb, PAOUAHHAS U
2paodycHas mepa yeia, 8eluduUna yeid, 3a0aHH020
MOYKOU HA MPULOHOMEMPUHECKOU OKPYICHOCTU, CUHYC,
KOCUHYC, MAH2EHC U KOMAH2EHC Y2108, UMEIOWUX
NPOU3BOTILHYIO SEIUYMUHY, YUCLA € U T,




KOCHMHYC, TAaHT'CHC U KOTAaHI'CHC YI'JIOB,
HMCIOIUX ITPOU3BOJbHYIO BEJIMUHUHY,

BBITIOJHATH apu(METHUECKUE IeHCTBUS

C IENBIMH U PAIIMOHAIbHBIMH YHCITAMU;

BBITIOJTHATH HECTIOKHBIE
peoOpa3oBaHus YHCIOBBIX BHIPAKEHUH,
COJIEpIKaINX CTETICHH YUCEll, IN00 KOPHH
U3 4Kcel, 100 jJorapudmbl Uyncen,

CpaBHHMBATh paIlOHATbHBIC YHCIIA
MEXTy CO0Oi;

OIICHMBATh U CPAaBHHUBATH C
parroHaIbHBIMU YHCTIAMH 3HAYCHUS
LEJIBIX CTETIEHEW YHCEN, KOPHEU
HATYpaJIbHOM CTENEHU U3 YHCeT,
Jorapu(MoB YHCEI B IPOCTHIX CIIydasx;

M300pakaTh TOUKaAMH Ha YHCIOBOM
NPSIMOH TIeJTbIE U PAIlMOHATBHBIE YNCIIa;

M300pakaTh TOYKAMU HA YUCIOBON
NPSIMOH TIeJIbIE CTETIEHU YHCesl, KOPHH
HATYpaJbHOMN CTETEHU U3 YHCel,
jorapu@Mpl YUCEN B MPOCTHIX CIyYasx;

BBITIOJTHSTH HECJIOKHBIC
npeoOpa3oBaHus LENbIX U APOOHO-
paIoHaIbHBIX OYKBEHHBIX BBIPAKEHU;

BBIPA)KATh B MPOCTEHIIINX CIydasiX U3
paBEHCTBA OJIHY NIEPEMEHHYIO Yepe3
ApYTHE;

BBIUUCIIATH B IIPOCTHIX CITydasix
3HAYEHUS YMCIOBBIX U OYKBEHHBIX
BBIPKEHUI, OCYIIECTBIISISI HEOOXOAUMBIE
MIOJICTAHOBKH ¥ MPEOOPa30BAHMS;

N300pakaTh CXeMaTHYECKHU YTOJI,

8LINOIHAMb apupmemuieckue 0eticmeus, coiemas
YCmHble U NUCbMEHHble npuembl, NPUMEHSSL NPU
HeobX00UMOCMU 8bIYUCTUMENbHBLE YCIMPOUCMBA,

HAaxo0umu 3Ha4eHUsi KOpHs HAMmypaibHOU Cenetu,
cmenenu ¢ payuoHaIbHbLM NoKa3amenem, jo2apugma,
UCNONBL3YSL NPU HEOOXOOUMOCHU BbIYUCTIUMENbHbIE
ycmpoucmea,

HONb308aMbCSL OYEHKOU U NPUKUOKOU NPU
NPAKMUYECKUX pacuemax,

NPOBOOUNb NO UBECMHBIM POPMYIAM U NPABUIAM
npeobpa308anusi OYKEEHHbIX GbIPANCEHULL, BKIIOYAIOUWUX
cmeneHu, KOpHU, 102apughmuvl U MpUeOHOMempuyecKue
dyHryuu,

HAaxo00umu 3HA4eHUsi YUCL0BbIX U OYKEEHHbIX
8bIPAdACEHUU, OCYUECmEss HeoOX00uMble NOOCMAHOBKU
U npeobpazoeanus;

U300padicams cxemamuyeckuy y2oJl, 86eIU4UHa
KOMOPO20 8bIpAdICEeHa 6 2padycax uiu paouanax,

UCNONb3068aMb NPU PeUleHUU 3a0ad madIuiHble
3HAUeHUss MPULOHOMEMPUYECKUX DYHKYULL Y2N08,

8bINOJIHAMb NEPEBOO BENUYUHDL Y2Nd U3 PAOUAHHOU
Mepbl 8 2PAOYCHYIO U 0OPAMHO.

B noeceonegnoii scuznu u npu uzyueHuu opy2ux yueoHvlx
npeomemoa:

BbINOJIHAMb 0CUCMBUSL C YUCTOBLIMU OAHHBIMU NPU
peuteHul 3a0a4 npaKkmu4ecKko2o xapakmepa u 3a0ay u3
Pa3uuHbix 001acment 3HaHull, UCNOIb3YSL NPU
HeobXx00UMOCmU CNPABOUHbIE MAMEPUATLL U
BbIYUCTIUMEIbHBLE YCMPOLUCMBA,

OYeHU8amy, CPABHUBAMDb U UCNOIb308AMb NPU
peuleHuy NPaKmuyecKux 3a0a4 Yucio8ble 3HaA4eHusl
DeabHbIX BeNUYUH, KOHKDEMHbLE YUCTI08ble




BEJIMYMHA KOTOPOTO BBIPAYKEHA B Ipajlycax;
. OLICHUBATh 3HAKU CUHYCA, KOCUHYCA,

TaHI€HCa, KOTAHT'€HCA KOHKPETHBIX YIJIOB.
B noeceonesnoii scusnu u npu uzyuenuu
Opy2ux yueOHbIX nPeoMemos:

. BBIITIOJIHATD BBIYMCICHUS ITPHU PCIHICHUH
3aJiad NpaKTUICCKOr0 XapaKkTepa,
. BBIIIOJIHATDH HPAKTUYICCKUC PACUHCTHI C

UCIIOJIb30BAaHUEM ITPU HEOOXOIUMOCTH
CIPABOYHBIX MAaTEPUAJIOB U
BBIYHMCIIUTEIbHBIX YCTPONCTB;

. COOTHOCHUTH pEaJIbHbIE BETUYHHBI,
XapaKTEPUCTHKU OOBEKTOB OKPY>KAIOIIETO
MHUpa C UX KOHKPETHBIMHU YHCIIOBBIMU
3HAYEHUSIMU;

. UCII0JIb30BaTh METOJIbI OKPYTJICHHUS],
NpUOSIMKEHUS U IPUKUIKU [IPU PEILICHUN
MIPAKTUYECKUX 3a]1a4 [IOBCETHEBHOW KU3HH

Xapaxkmepucmuku 06beKmos8 OKpy#caruie2o mupa

3. YpaBHeHus "
HEPaBeHCTBA

. Pewats nuHelHbIE ypaBHEHUS U
HEPaBEHCTBA, KBaIpaTHbIE YPaBHEHUS,

. pelath JorapupMUIeCcKue ypaBHEHHUS
BUJIA log ,(bx+c)=dmn
npocTeiiire HepaBeHcTBa Buja log , x < dj

. peniaTh noka3arejabHble YpaBHEHUS,

BUa a » *¢=d (r1e d MOXKHO IPeCTaBUTh
B BHJIC CTCIICHH C OCHOBAHHUEM () H
pOoCTeiIIe HepaBeHCTBA BUaa a* < d
(tme d MOXHO TIPEJICTAaBUTh B BUJIE CTEIICHU
C OCHOBaHHUEM a);.

. PUBOUTH HECKOJIBKO ITPUMEPOB
KOPHEU MPOCTEUILIETO
TPUTOHOMETPUYECKOIO YPaBHEHUS BUJIA:

Pewambs payuonanvuvie, noxazamenvbHule U
Jloeapugpmuyeckue ypasHeHus U Hepagencmad,
npocmeuiuiue UppayuoHaibHble U mpueoHOMempuieckue
YPaBHeHUsl, HePABEHCMBA U UX CUCTEMbL,

UCNOIL3068AMb MEMOObl PeULeHUS YDAGHEHULL:
npugeoenue K 8Udy «NpouU3BedeHue pagHo HYI0» Uil
«UACMHOEe PABHO HYJII0Y, 3AMEHA NePEeMEHHbIX,

UCNOIb3068AMb MEMOO UHMEPBAIO8 O/ PeULeHUs
HepageHcma,

UCNONIL308aMb epaghuiecKuti Memoo 0
NPUOIUICEHHO20 PeLeHUsl YPABHEeHUL U HEPABEHCME,

us0bpadicamov Ha MpPUSOHOMEMPUECKOLlL
OKDYHCHOCIU MHOHNCECBO PeUleHUti NPOCMetuux
MPULOHOMEMPULECKUX YDABHEHUL U HEPABEHCMNE,




sinx=a, cosx=a, tgx=a, ctgx=a, TIe
a — TabJINYHOE 3HAYCHHE
COOTBETCTBYIOIIEN TPUTOHOMETPUYECKOU
(GyHKIUY.

B noeceonegnoii scuznu u npu uzyuenuu

opy2ux npeomemos:

. COCTaBJIATh U PEIIaTh YPABHEHUS U
CUCTEMBI YPaBHEHUI ITPU PEILIEHUN
HECJIOKHBIX MTPAKTUYECKUX 3a/1a4

8bINOIHAMbL OMOOP KOPHEU YPABHEeHUl UU peuleHUli
HepaseHCcme 8 COOMEemMcmaul ¢ OONOIHUMEbHbIMU
VCA0BUAMU U OCPAHUYEHUIMU.

B noeceonesnoit ycuznu u npu uzyuenuu Opyzux y4eoHvlx
npeomemos:

COCMABIAMb U PeUuams YPAaeHeHUsl, CUCTEMbL
VPAaHeHUll U HepaseHCmEa Npu peueruu 3a0ay Opyeux
VUeOHbIX NPeOMemos;

UCNOIb308AMb YPABHEHUS U HePABEeHCMEA Ol
NOCMPOEHUSL U UCCNe008AHUSL NPOCTNEUUUX
MamemMamuyeckux mooenetl peaibHblX CUmMyayuil uiu
NPUKTIAOHBIX 3A0aY,

yMemb UHMepnpemupo8ams NoJLy4eHHbull npu
peuieHul ypasHeHUusl, HepaseHCcmead Uil CUCeMbl
pe3yivmam, oyeHusams e20 npasoonooodue 8
KOHmMeKcme 3a0aHHOU PeanbHOU CUmyayuu uiu
NPUKTIAOHOU 3a0a4u

4. ®yHKIUN

. OmnepupoBath Ha 6a30BOM ypOBHE
HOHSATHSAMH: 3aBUCUMOCTb BEJIUYHH,
(byHKIMA, apTyMEHT U 3Ha4eHue QYHKIUH,
00J1aCTh OTpPEeEICHNS] 1 MHOKECTBO
3Ha4eHU PyHKIUU, rpaduK 3aBUCUMOCTH,
rpaduk QyHKIMH, HYTU QYHKIUH,
MPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
BO3pacTaHMUE Ha YUCIOBOM MPOMEKYTKE,
yObIBaHME Ha YUCIOBOM MPOMEXKYTKE,
HanOoJIbIlIee M HAaUMEHbIIIee 3HAYCHHE
(GYHKIIUM HAa YUCIIOBOM MPOMEXKYTKE,
nepuoaudeckas GyHKIHS, IEPUO/I;

. orepupoBaTh Ha 6a30BOM YpOBHE
MOHITUSIMU: TIpsIMasi U 0OpaTHas
NPONOPLUHUOHATILHOCTh JIMHEHHA,

Onepuposams NOHAMUAMU. 3ABUCUMOCTb BETUYUH,
@dyHKYUs, apeymenm u 3Hauenue QyHKyuu, 0o1acms
onpeoeneHuss U MHONCECME0 3HAYeHUl (YHKYUU, epaghux
3asucumocmu, epagux GyHKyuu, Hyau QyHKyuu,
NPOMEINCYMKU 3HAKONOCMOAHCMEA, 803PACHAHUEe HA
YUCTIOB0M NPOMENCYMKe, YObleanue Ha YUCIO80M
npomedicymke, HauboIbuLee U HauMeHblulee 3HAYeHUe
@YHKYUU HA YUCTIO80M NPOMENCYIKE, NEPUOOUUECKAs]
@yHKYUs, nepuoo, YyemHas u HeyemHuas QyHKyuu;

onepuposams NOHAMUAMU. NPAMASL U 0OPAMHASL
NPONOPYUOHATLHOCMb, TUHEUHAS, K8AOPAMUYHA,
Jloeapugpmuyeckas u NoKa3amenvHas QyHKyuu,
mpueoHoMempuiecKue QyHKyuu,

onpeoensims 3HaveHue QYHKYuu no 3HAYeHuro
apeymMenma npu pasiuyHulx cCnocooax 3a0anus yHKyuu,;




KBaJpaTUyHas, JorapupmMudecKas u
nokasareyibHas (PyHKIIUH,
TPUTOHOMETPHUYECKUE (HYyHKIINH;
pacno3HaBaTh rpaduKu 3JIEMEHTAPHBIX
byHKIMi: mpsMoil 1 0OpaTHOU
MPOMOPLUOHAIBHOCTH, TUHENHOM,
KBaJpaTUIHOM, TOTapUPMUUECKON U
noKa3aTeabHON QyHKIU,
TPUTOHOMETPUUECKUX (PYHKITUH;

COOTHOCHUTH Tpa(UKH JIEMEHTAPHBIX
(GyHKIUN: IpAMON 1 0OpaTHOM
MPOMOPLUOHAIBHOCTH, TUHENHOM,
KBaIpaTHYHOM, JorapuMuyueckoil u
noKa3aTeabHON (DYHKIUH,
TPUTOHOMETPUYECKUX (PYHKITUHN C
(dbopmynamMu, KOTOPHIMU OHU 33/1aHbL;

HaxXOJUTh 1O rpaduKy TpUOIKEHHO
3Ha4YCeHUS (PYHKITMU B 33JJaHHBIX TOYKAX;

onpeaensaTh o rpaduKy CBONCTBA
byHKIMA (HYJIH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA, IPOMEXKYTKHU
MOHOTOHHOCTH, HAMOOJIbIIINE U
HaWMEHbIINE 3HAYEHUS U T.I1.);

CTPOUTH ICKU3 Tpaduka GyHKIIUH,
yIOBJIETBOPSIOLIEH MPUBEICHHOMY Ha0Opy
yCIIOBUM (ITPOMEKYTKU BO3pacTanus /
yObIBaHMsI, 3HAaUeHHE (PYHKIUU B 33JIaHHON
TOYKE, TOYKH SKCTPEMYMOB U T.1I.).

B noeceonesnoii scusnu u npu uzyuyenHuu
opy2ux npeomemos:

onpenensaTh Mo rpapukaM CBOMCTBa
peabHBIX IPOLECCOB U 3aBUCUMOCTEH

cmpoums epaguKu U3y4eHHbIX QYHKYULL,

ONUCHIBAMb NO 2PAPUKY U 8 NPOCMEUUUX CTLYYASIX NO
Gopmyne nogedenue u colcmea hyHKyuil, Haxooums no
epaghuxy gyuxkyuu Hauborvuiue U HaumeHbulue
3HAYeHUsl;

cmpoums 3CKu3 epaguxa yHxyuu,
y0oesiemeopsowell NPUBeOeHHOMY HAOOPY YCa108Ull
(npomexcymku 803pacmanus/yovleanus, 3HaveHue
@YHKYUU 8 3a0AHHOU MOUKe, MOUKU IKCIMPEMYMOS,
ACUMNMOMbL, HYAU QYHKYUU U m.0.),;

peuiams ypasHeHusl, npocmeuiuiue CUCmembl
VPAasHeHUll, UCNOJIb3YS CBOUCMBA DYHKYUL U UX
epaghuxos.

B noeceonesnoit ycuznu u npu uzyuenuu opyzux y4eoHvlx
npeomemoas:

onpeoensims no epaguKkam u UCHOIb308amMb OJisl
peuteHust NPUKIAOHBIX 3A0a4 C8OUCNEA PeanlbHbIX
npoyeccos u 3agucumocmell (Hauboavuiue u
HauMeHbuiue 3HAYeHUsl, NPOMENCYMKU B03PACMAHUSL U
YObI8aHUSL PYHKYUU, NPOMENCYMKU 3HAKONOCMOAHCMEA,
acumMnmomslt, nepuoo u m.n.),

UHMEPNPemupoB8ams C8OUCMEA 8 KOHMeEKCme
KOHKPEemHOU NPaKmuyeckou cumyauuu;l

onpeodesims no epaguxam npocmetiuue
Xapaxmepucmuxku nepuooudecKux npoyeccos 8
ouono2ul, IKOHOMUKe, My3vlKe, pAoUoCcss3u u op.
(amnaumyoa, nepuoo u m.n.)




(HambobIIMe U HANMEHBIIINE 3HAYCHHUSI,
IPOMEKYTKH BO3pACTaHUs U yObIBAHMUS,
MIPOMEKYTKH 3HAKOTIOCTOSTHCTBA U T.I1.);

. MHTEPIPETUPOBATH CBOMCTBA B
KOHTEKCTE KOHKPETHOU ITPAKTUYECKON
CUTYaIINH

. OmnepupoBath Ha 6a30BOM ypOBHE . Onepuposamsb ROHAMUAMU. NPOU3BOOHASL DYHKYUU 8
MOHSTUSIMU: TIPOU3BOAHAS (DYHKIIUH B moukKe, KacameabHas K epaguxy Qyukyuu, npou3eo0Has
TOYKE, KacaTeJabHasl K TpaduKy (PyHKIIUH, dyukyuu,

POU3BOIHAS (PYHKIIUU; . 8BIYUCTISIMb NPOU3BOOHYI0 OOHOUNIEHA, MHO20UeHd,

. OTIpEEIATh 3HaYCHHE MTPOU3BOTHOM K8AOPAmMHO20 KOPH5, NPOU3BOOHYIO CYMMbL PYHKYULL,
(YHKIIUY B TOUYKE MO U300paKEHUIO . BLIUUCTAMb NPOUZBOOHBLE INEMEHMAPHBIX DYHKYUL U
KacaTeabHOM K rpaduKy, MPOBEICHHON B UX KOMOUHAYUT, UCNONIL3YS CHPABOYUHbIE MAMEPUATDL,
ATOU TOUKE; . uccneo0o8ams 8 NPOCMeuwux Cay4aax QyHKyuu Ha

. penaTh HeCJIOKHbIE 3a/1a4d Ha MOHOMOHHOCMb, HAXO0UMb HAUOONbUIUE U HAUMEHbUIUE
MIPUMEHEHNE CBA3U MEXKTY TPOMEKYTKAMH 3Hauenus QYyHKYul, cmpoums epaguxku MHO2041IeHO8 U
MOHOTOHHOCTH M TOYKaMHU 3KCTpEMyMa NPOCMeEtUUX payuoHaIbHbIX QYHKYUL C

5. JeMeNTLI (byHKIIMH, C OTHOW CTOPOHBI, U UCNONIL308ANHUEM ANNAPAMA MAMEMAMU4ECcK020
IPOMEKYTKaMU 3HAKOMIOCTOSIHCTBA U aHanusa.

MaTeMATH4eCKOro NN g

AHAIH3a HYJISAMH TIPOM3BO/IHOH 3TOH GyHKUMU —C | B noéceonesHoll yscuznu u npu uzyueHuu Opyzux yueoHvlx
ApYTOU. npeomemos:

B noeceonegnoii scuznu u npu uzyuenuu . peuwiams npuKiaonvle 3a0ayu U3 obuonro2uu, GuuKu,

Opy2ux npeomemaos: XUMUU, IKOHOMUKU U OPY2UX NPEOMEMO8, CEA3AHHbIE C

. N0JIb3YysCh rpadKkamMu, CPaBHUBATh uccne008anuem XapaKmepucmux peaibHvlx npoyeccos,
CKOpPOCTH BO3pacTaHus (pocTa, HaxooicoeHuem HauboIbUux U HaUMeHbUUX 3HAYEHU,
MTOBBIIICHUS], YBETUYCHUS U T.I1.) WJIH CKOpOCMU U YCKOPEHUsI U M.1N.;

CKOPOCTU yObIBaHMSI (M1aJICHUS, CHUKEHUS, | o UHMepnpemupo8ams NOJIYy4eHHble Pe3)Ibmanivl
YMEHBIICHUS U T.11.) BETUYNH B PEATbHBIX
npoleccax;

. COOTHOCHUTH T'paUKu peabHbIX
MPOLIECCOB U 3aBUCUMOCTEM C UX
OMMCAHUSIMU, BKIIIOYAIOIIMMU




XapaKTEPUCTHKN CKOPOCTU U3MEHEHUS
(OBICTpBIN POCT, IJIABHOE MOHMKEHUE U
T.IL.);

MCTIONb30BaTh TpaduKy PeaTbHBIX
MIPOIIECCOB JIJISl PEIICHUS HECIIOKHBIX
MPUKIIATHBIX 33/1a4, B TOM YHCTIE
ompenaensis mo rpaduky CKopocTh Xoja
nporecca

6. CraTucruka u
Teopus
BEPOSATHOCTEM,
JIOTHKA U
KOMOMHATOpPHKA

OnepupoBaTb Ha 6a30BOM ypOBHE
OCHOBHBIMH ONHMCATEIbHBIMU
XapaKTepUCTHKaMH YMCIOBOTO Habopa:
cpeanee apupMeTHIECKOE, MeTnaHa,
HauOOoJIbIlIee U HANMEHbIIIEe 3HAUCHHUS,

orepupoBaTh Ha 6a30BOM YpOBHE
HOHSATHSAMH: YaCTOTA U BEPOSITHOCTD
COOBITHSA, CITy4aiHbIN BBIOOP, OIBITHI C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMU;

BBIYUCIISITH BEPOSITHOCTU COOBITUH HA
OCHOBE IT0JICYETa YMCIIa UCXOJIOB.

B noeceonesnoii scusnu u npu uzyueHuu
opy2ux npeomemoes:

OIICHWBAThH U CPABHUBATH B MTPOCTHIX
CIIy4asx BEpOATHOCTH COOBITUH B
pEabHOM KU3HU;

YUTaTh, COMTOCTABJISAThH, CDABHUBATH,
HUHTEPIPETUPOBATD B MPOCTHIX CIIydasx
peanbHbIC JaHHBIC, MPECTaBICHHBIC B
BUJIC TaOJUII, JUArpamMm, IpauKoB

. HUmems npedcmasnenue o OUCKpemuuix u
HEeNnpepul8HbIX CAVUALHBIX BETUYUHAX U PACNPEOeeHUSIX,
0 He3aBUCUMOCTNU CTYYAUHBIX GEIUYUH,

. umeniv npedcmaeﬂeﬂue omamemamudecCKkom
0HCUOAHUU U Oucnepcuu C]Zy"lalxlval.X 6eNIUYUH,
. umeniv npedcmaeﬂeﬂue O HOPpMATTbHOM

pacnpeodeieHuy u npumepax HOpMaibHoO
PACHPeOeNeHHbIX CYUAUHBIX BETUYUH,

. HOHUMAMb CYMb 3aKOHA OONbUIUX YUCeN U
8b100POYHO20 MemMOoOa UsMeEPEHUs 8EPOMHOCHEN;
. umMems npedcmasienue 06 YCio08HOU 8ePOAMHOCU U

0 NOJIHOUL 8EPOSIMHOCTU, NPUMEHAMb UX 8 PeUleHUU
3a0ay;

. umMems npeocmasieHue 0 8ANCHLIX YACHBIX BUOAX
pacnpeoenenutl U NPUMEHIMb UX 8 peuleHuu 3a0ad,
. umems npeocmasienue 0 KOppeisyuu CyuatiHblx

BeIUYUH, O TUHEUHOU pecpecCcull.
B noeceoneenoii scusznu u npu uzyuenuu opy2ux

npeomemoa:

. BLIYUCTAMY UTIU OYEHUBAMNb BEPOSAMHOCTIU COOLIMULL
8 PeabHOU JHCUSHU,

. 8bLOUPaAMb NOOX00sAUUE MEMOObL NPeOCMABIEeHUS U

00pabomKu OaHHbLIX;
. YMemb peuams HeCI0XHCHble 3a0ayll HA NPUMEHEeHUe




3AKOHA OONBUIUX YUCET 8 COYUONO02UU, CMPAXOBAHUL,
30pasooxpanenuu, obecneuenuu 6e30nacHocmu
Hacenenusl 8 Ype38blUaAlHbIX CUMYAYUAX

7. TekcToBBIE
3aa4m

Pemiate HeCTI0KHBIE TEKCTOBBIE 33/1a4H
pa3HbIX TUIIOB;

aHaAJIM3UPOBATH YCIOBUE 3aJ1a4H, IPU
HEOOXOIMMOCTHU CTPOUTH JUISI €€ PelIeHUs
MaTEMaTHYECKYIO MOJIETIb;

MOHUMATb U UCIIOJIb30BaTh JUJIs
pereHus 3a1a4u HHPOPMaIHUIO,
MPE/ICTaBICHHYIO B BUJIE TEKCTOBOM U
CHUMBOJIBHOM 3amucH, cXem, TabJuil,
auarpamm, rpaukoB, pUCYHKOB;

JeMCTBOBATH MO AITOPUTMY,
CoZiepKalleMycCsl B YCIIOBUH 3a/1a4H;

HCIOJIb30BATh JIOTHUECKHE
paccyXIeHHS MPU PELICHUN 3a]]auu;

paboTaTh ¢ U30BITOYHBIMU YCIOBHUSIMH,
BBIOMpAsi U3 Bceil nHOpMaIH, TaHHbIE,
HEOOXOIMMBIE JIJIS pelIeHus 3a/1a4H;

OCYIIECTBIISITH HECIIOXKHBIN mepedop
BO3MOXHBIX PEIICHU, BBIOMpask U3 HUX
ONITUMAJILHOE MO KPUTEPHSIM,
c(OpPMYITMPOBAHHBIM B YCIIOBHH;

aHaM3UPOBATh U UHTEPIPETHPOBATD
MOJIy4YEHHBIE PEIICHUSI B KOHTEKCTE
yCJIOBHUS 33J]auu, BHIOUPATh PEIICHHUS, HE
POTUBOpEYAILIE KOHTEKCTY;

pelaTh 3a/1a41 Ha pacueT CTOMMOCTH
MOKYIOK, YCIYT, MOE3/I0K U T.I1.;

pelIaTh HECIOXKHBIE 3a7a4H, CBI3aHHbIE
C JTOJIEBBIM yYacCTHEM BO BJIaJICHUU

Pewamb 3a0auu pasHvlx munos, 8 mom uucie 3a0a4u
NOBBILUEHHOU MPYOHOCMU,

8b1OUPAMb ONMUMATLHBIU MEeMOoO0 peuleHUs 3a0ayll,
paccmampusas pasiuiHvle Memoobl;

Ccmpoums MoOelb peuleHus 3a0adu, nPoeoOUmMs
0oKazamenvbHbvle PACCYHCOCHU,

pewams 3a0aqu, mpedyroujue nepebopa 8apuarHmos,
npoGepKU YCI08ULL, 8b100pA ONMUMATLHO20 Pe3yIbmama,

AHAUZUPOBANb U UHMEPNPEMUPOBATb PE3YTbmManbl
8 KoHmeKcme yCl08us 3a0adu, 8blOUpPams peueHus, e
npomusopedaujue KOHMeKCcmy;

nepesooums npu peueHuu 3a0aiu UHGOPMayuo u3
00HOU GhopMbl 8 OpYeYIo, UCNOAL3YS NPU HEOOX0OUMOCU
cxemvl, mabauysvl, cpaguru, Ouazpammol;

B noeceoneenoii sicusnu u npu uzyuenuu opy2ux
npeomemoas:

pewams npakmudeckue 3a0ayu u 3a0adu u3z opy2ux
npeomemos




bupmoi, npeanpusTueM,
HEJBUKUMOCTBIO;

. pemaTh 3a7a4 Ha MIPOCTHIE TIPOIIEHTHI
(cucTteMbl CKMI0K, KOMUCCUH) U Ha
BBIYHCIICHUE CIIOKHBIX MPOIIEHTOB B
Pa3IMYHBIX CXeMaX BKJIAJIOB, KPEIUTOB U
UIIOTEK;

. peraTh MPpakKTUIECKUE 3aa4H,
TpeOYyIOIINEe UCTIOIb30BAHUS
OTPUIIATETHLHBIX YUCEN: Ha ONPe/IeSICHNE
TEeMIIepaTyphbl, Ha OIpe/iesieHne
MOJIOXKEHHS Ha BpEMEHHOM ocH (110 Haren
9Bl U TIOCTIE), HA IBIDKCHHE JIEHEKHBIX
cpeacTB (puxoji/pacxoi), Ha orpeecHre
rJTyOUHBI/BBICOTHI U T.IL.;

. UCII0JIb30BATh MOHATHE MacIITada s
HAXOXKIEHUSI PACCTOSHUM U JTMH Ha
KapTax, MIaHaX MECTHOCTH, TIJIaHaX
MOMEIIEHUM, BBIKPOMKAX, IPU paboTe Ha
KOMITBIOTEPE U T.II.

B noeceonesnoii ycusnu u npu uzyuyenuu
opy2ux npeomemoes:

. peraTh HECIOKHBIC TPAKTUIECKHE
3aJlayy, BO3HUKAIOIINE B CUTYalLIUSIX
MMOBCEJHEBHOM KU3HU

8. 'eomeTpus

. OmnepupoBath Ha 6230BOM ypOBHE
MOHATUSIMU: TOYKA, IpsiMasi, JIOCKOCTh B
MPOCTPAHCTBE, MAPAIVICIBHOCTD U
NEePIEHAUKYIAPHOCTh MPAMBIX U
IJIOCKOCTEH;

. pacno3HaBaThb OCHOBHBIE BUIbI
MHOT'OTPAaHHUKOB (TIpU3Ma, MUPaMuU/a,

Onepupogams NOHAMUAMU. MOYKA, NPAMASL,
NIOCKOCMb 8 NPOCMPAHCIEe, NAPALIENbHOCb U
NepneHOUKYIAPHOCHb NPAMBIX U NIOCKOCMEL,

NPUMeHSIMb OJisl PEUEHUs 3a0ay 2eOMeMPULECKUe
Gaxmol, eciu ycio8us NPUMeHeHUsl 3a0AHbL 8 SIBHOL
Gopme;,

pewamn 3a0a4u Ha HAX0NCOEHUE 2eOMEMPULECKUX




MPSIMOYTOJIBHBIN TTapaJieenunes, Ky0);

n300paxaTh U3ydaembie PUTYPHI OT
PYKHU U C MPUMEHEHUEM MPOCTHIX
YEePTEKHBIX UHCTPYMEHTOB;

Jenath (BBIHOCHBIE) MIJIOCKUE YEPTEKHU
U3 PUCYHKOB IIPOCTBIX 00BEMHBIX (UTYP:
BUJI CBEPXY, COOKY, CHU3Y;

U3BIIEKATh WH(OPMALIUIO O
POCTPAHCTBEHHBIX T€OMETPUUECKHUX
burypax, IpeJCTaBICHHYIO Ha YepTekKax U
PUCYHKaX;

npumeHsTh TeopeMy [ludaropa npu
BBIYMCIICHUH 3JIEMEHTOB
CTEPEOMETPUUECKUX PUTYD;

HaXOJIUTh 00bEMBI U TUIOIIA/IH
ITOBEPXHOCTEMN MPOCTEUIIIUX
MHOTOI'PaHHUKOB C MPUMEHEHHEM (POPMYII;

pacno3HaBaTh OCHOBHBIE BUBI TEN
BpaleHus (KoHyc, HHIUHIP, chepa u
mrap);

HaXOJUTh 00BEMBI U IIOIAIN
ITOBEPXHOCTEN MPOCTEUIIIUX
MHOTOTPAHHHUKOB U T€Jl BPAILEHHUSI C
npuMeHeHueM Gopmyi.

B noeceonesnoii ycusznu u npu uzyuyenuu
opy2ux npeomemos:

COOTHOCHUTH a0CTpaKTHbBIE
Tr€OMETPUYECKUE TTOHATHUS U (HAKTHI C
peanbHBIMU KU3HEHHBIMU OOBEKTAMU U
CUTYyallUsIMU;

UCII0JIb30BaTh CBOMCTBA
IPOCTPAHCTBEHHBIX T€OMETPUUYECKHUX

8eIUYUH NO 00PA3YAM UNU ANOPUMMAM,

oenams (8bIHOCHbBIE) NIOCKUE YePMEdHCU U3 PUCYHKOB
00beMHbBIX pu2yp, 6 MOM YUCle pUco8ams U0 C8EPXY,
cOOKY, cmpoums cevenuss MHO20SPAHHUKOS,

U3671eKamo, UHMEPNPEemupo8ams u
npeoobpazoevleamsv UHGOPMAYUIO O 2EOMEMPUYECKUX
Queypax, npedcmagieHHy0 Ha Yepmedrncax,

NPUMEHAMb 2eoMempudecKkue axkmol 0/ peuleHus
3a0ay, 6 Mom yucie npeonoiazaruux HecKoJIbKO a8
peulenusl,

ONUCHIBAMb B3AUMHOE PACNOJIONCEHUE NPIMbBIX U
niocKocmetl 8 NPOCMpPAaHCcmee;

Gopmynuposams ceoticmea u NpU3HaKu Queyp;

00KA3bl8AMb 2e0MeMPULECKUE YIMBEPHCOCHUS,

6/1a0emb CIMarOapmHol Kiaccugurayuetl
NPOCMPAHCMBEHHBIX (hucyp (Nupamuobvl, NPU3Mbl,
napannenenuneowvl);

Haxooums 06vembl U NIOWaou nogepxHocmell
2eoMempudecKux mejl ¢ npuUMeHeHuem Gopmyi,

BLIYUCTAMb PACCMOAHUSA U Y2Ibl 8 NPOCMPAHCINGE.

B noeceonegnoit yscuznu u npu uzyuenuu opyux
npeomemoa:

UCNOIb3068AMb CEOUCMBA 2eOMEMPUUECKUX PUeyp OJis
peuieHus 3a0ay NpaKmuyeckKo20 xapakmepa u 3a0ay u3
opyeux obnacmeii 3HAHUU




buryp It perieHus: TAMOBBIX 3371a4
MPaKTUYECKOTO CO/ICPKAHUS;

COOTHOCHUTb IUIOLIAAN MIOBEPXHOCTEM
TE€J OJIMHAKOBOM (DOPMBI PA3TUYHOTO
pasmMepa;

COOTHOCUTH OOBEMBI COCY/IOB
OJIMHAKOBOU (POPMBI pa3IMuHOTO pa3Mepa;

OLIEHHBATH (HOPMY MPABUIBLHOTO
MHOT'OIPaHHHKA MOCJIE CIUJIOB, CPE30B U
T.1. (ONPEAENATh KOJIMYECTBO BEPILIHH,
pebep U rpaHeil MoTy4YeHHBIX
MHOT'OIPAHHHUKOB)

9. BexkTops! 1
KOOpPANHATHI B

OmnepupoBath Ha 6a30BOM ypOBHE
IIOHATUEM JEKAPTOBBI KOOPINHATHI B
IIPOCTPAHCTBE;

HAXOJUTh KOOPJAMHATHI BEPIIMH KyOa 1
IIPSIMOYTOJIBHOT'O Napajuieenuneaa

Onepuposamv NOHAMUAMU OeKAPMOBbL KOOPOUHAMDBL 8
NPOCMpPancmee, BeKmop, MoOYib 8eKMopd, PAGeHCHE0
BEKMOPOB, KOOPOUHAMbL BEKMOPA, Y20Jl MeAHCOY BeKMOopami,
CKANAPHOE NPoU3BedeHUe 8eKMopos, KOJLIUHeapHble
8eKMopbl;

Haxo0ums paccmosiHue mMexicoy 08yMs MmouKamu, CyMmy
BEKMOPOS U NPOU3BEOCHUE BEKMOPA HA YUCTIO, V20T MEHCOY

MPOCTPAHCTBE BEeKMOpaMil, CKANAPHOE NPOU3BedeHuUe, pacKiaobléams
6EeKmMop no OeyM HEKOJIIURHEAPHbBIM 6EKMOPAM,
3a0a8ambs NJIOCKOCMb YPAGHEHUEM 8 0eKaApmosol
cucmeme KoopduHam;
peuiams npocmeﬁmue 3a0ayu 66edeHuem BEKMOPHO2O
bazuca
OnuceIBaTh OT/IEIbHBIE BBIIAIOLIUECS IIpeocmasnsams 6K1A0 6bIOAIOWUXCA MATNEMATNUKOS 8
pE3yJIbTaThl, IOJYYEHHBIE B XO/I€ Pa3BUTHS passumue MamemMamury U UHbIX HAYYHbIX obaacmell,
MaTEMaTHKU KaK HAyKU; NOHUMAmMb POb Mamemamuxu 6 pazeumuu Poccuu
10. UcTopus 3HATh PUMEPHI MATEMATHYECKUX
MaTeMATHKHU OTKPBITHH U UX aBTOPOB B CBA3U C

OTEYECTBEHHOW U BCEMUPHOMN UCTOPHUEN;
IIOHUMATh POJIb MATEMATUKH B
pa3zButuu Poccun




. [IprMeHTh U3BECTHBIE METOIBI ITPU . Hcnonvzosamb ocnogHble Memoovl 00Ka3amenscmed,
PELIEHUMU CTAaHAAPTHBIX MaTEMAaTUUYECKUX NPOBOOUMb 00KA3AMENbCMEO U BbINOTHAMb
3a7ad4; onpoeepoicerue,
. 3aMeyarhb U XapaKTepUu30BaTh NPUMEHSAMb OCHOBHBIE MEeMOObl PeUuleHUss MAMeMamuyecKux
11. MeToant MaTeMaTH1eCKNE 3aKOHOMEPHOCTH B 3a0au, )
MATEMATHKH OKPYKArOLIEH IEUCTBUTEIBHOCTH; HAa OCHO8E MAMEMAMUYECKUX 3AKOHOMEPHOCMEll 8 NPUpooe
. IIPUBOJIUTH IIPUMEPHI MATEMATUYECKUX Xapaxmepuzoeams Kpacomy u CO8EPUIeHCINBO
3aKOHOMEPHOCTEH B IPUPOAE, B TOM YHCIIE OKpYHCaAIoOwe2o Mupa u npou3ee0eHuti UCKyCccmed,
XapaKTepU3yILINUX KPacoTy U NpUMEHSAMb npocmetiuiue NpocpamMmHbvle cpeocmea u
COBEPLIEHCTBO OKPYXKAIOILIETro MUpa 1 97IeKMPOHHO-KOMMYHUKAYUOHHbLE CUCTEMbL NPU
IIPOU3BEJICHUI UCKYCCTBA peueHuy Mamemamuieckux 3a0ay

3. Conepxxanue TeM y4eOHOro npeamera «MareMaTnka: ajaredpa 1 Ha4ajIa MaTeMaTHYeCKOr0 aHAJIHN34,
reomerpus»» ba3oBbiil ypoBeHb

3.1 Auredpa 1 HA4aJIa MATEMATHYECKOT0 AaHAJIHU3A
IToBTOpeHue. Pemienue 3ajau ¢ UCHOIB30BAHUEM CBOWMCTB YMCE M CUCTEM CUMUCIICHUS, IEIMMOCTH, 0JIEH U YacTeil, IPOLIEHTOB,
Moyiei yrcen. Pemenue 3aa4 ¢ HCTIOIb30BaHHEM CBOMCTB CTETICHEN U KOPHEH, MHOTOWICHOB, MpeoOpa30BaHMil MHOTOWIEHOB U
IpOOHO-pallMOHANIBHBIX BbIpaXXeHUH. Pemenue 3a1a4 ¢ UCIoyib30BaHUEM I'PayCHOM Mephl yriaa. Moaynb 4yucia U ero CBOMCTBA.
Pemenue 3a1ay Ha IBUKEHUE U COBMECTHYIO pPabOTY C MOMOILBIO IMHENHHBIX U KBaJAPAaTHBIX YPaBHEHUI U UX cucteM. Pemienue
3a/1a4 ¢ MOMOIIBIO YHCIOBBIX HEPABEHCTB M CUCTEM HEPABEHCTB C OJTHOM MEPEMEHHOM, C MPUMEHEHHEM M300paKE€HHS YHCIOBBIX
IPOMEXYTKOB. Perienne 3a1au ¢ UCIOJIb30BaHUEM YHCIIOBBIX (PyHKLMI U UX rpadukoB. Mcnoap30BaHue CBOMCTB U IrpauKoB

JVMHEWHBIX U KBaIpaTUUHBIX QYHKIUI, 0OpaTHOW MPOMOPLUHUOHATIEHOCTH U (HYHKIIUU . 'padmueckoe penieHne ypaBHEHUI U
HEPABEHCTB.

Tpuronomerpuueckasi OKpPy:;KHOCTb, paduannas mepa yena. CHHyC, KOCUHYC, TAHT€HC, KOMAaH2eHC TPOU3BOIBHOIO yria.
OCHOBHOE TPUTOHOMETPUIECKOE TOKIECTBO U CIICJCTBUS U3 HETO. 3HAUEHUSI TPUTOHOMETprUeckuX (GyHkuil mis yraos 0°, 30°,

45°,60°, 90°, 180°, 270°. ( pan). Popmyvl CLOACEHUSL MPUSOHOMEMPUHECKUX DYHKYUL, hopMYIbl npusedeHUst, popmyivl
080UH020 apeyMeHma.

Hynu ¢pyHKiun, npoMeKyTKU 3HAKONOCTOSIHCTBA, MOHOTOHHOCTb. Hanbopiiee u HanMeHbIliee 3HaueHnEe (PyHKITHH.
[Tepuoauyeckue GpyHKIMU. YeTHOCTh U HEUETHOCTh GYHKIMN. CrodicHble (hyHKyuu.




Tpuronomerpuueckue QyHKUUn . Qyukyus . CBoiicTBa ¥ rpapku TPUTOHOMETPUUECKUX (DYHKIUNA. APKKOCHHYC,
apKCUHYC, apKTaHI€HC YHUCIIA. ApKKOmManzenc 4ucia.

IIpocreiilne TpUroHOMeTpUYecKkHe ypaBHeHHs. PellieHue TpUroHoMeTpuiecKux ypaBHeHu. Oopammusie mpuzoHomMempuieckKue
@yHKryuu, ux ceoticmsea u epaguxu. Pewenue npocmeiuiux mpuesoHoMempuieckux HepageHcms.

CreneHb ¢ 1eliCTBUTEILHBIM MOKA3aTeJIeM, CBOIICTBA CTENEeHH.

IIpocTreiimme noka3zaTebHbIe ypPAaBHEHUs] M HepaBeHCTBA. [lokazarenbHas QyHKIMS U ee cBoMCcTBa U rpaduK.

Jlorapudm uncia, cBoiicTBa jJorapudma. /lecaruunsiii morapudm. Yucno e. Hamypanonwiii 10capugpm. lpeodbpasoBanue
Jorapumuueckux BeipakeHuid. Jlorapupmudeckue ypaBHeHus1 U HepaBeHcTBa. Jlorapudmudeckast pyHKINS U €€ CBOWCTBA U
rpaduk.

CrenenHas pyHKUMS U ee cBOMcTBa M rpaduk. ppauuonaibHble ypaBHEHUS. Memoo unmepeanog 0isi peuieHusl Hepagencms.
lIpeobpazosanus epaguxos hynkyuii. cosue 60016 KOOPOUHAMHBIX OCEU, PACMAICEHUE U Cocamue, OmpaxceHue OmHOCUMeNIbHO
Koopounamuwix oceli. I paguueckue memoosl peuienus ypasHenull u nepagencms. Pewenue ypasnenuii u Hepagencms, cooepicaujux
nepemeHHyI0 noo 3Hakom mooyas. Cucmemvl HOKA3AMENbHBIX, 102APUGMULECKUX U UPPAYUOHATbHBIX YpasHeHul. Cucmembl
NOKA3amesbHbIX, 102apupMuieckux Hepagencms. Bzaumno obpamusie hynkyuu. I paguxu 63aumno oopamusix

@yHryuil. Ypasnenus, cucmemsl ypasHeHuii ¢ napamempom.

IIpousBoanas ¢pynkuum B Touke. KacarenbHas k rpaduky GyHkuuu. ['eoMmerpuueckuit 1 Gu3nyecKuil CMBIC IPOU3BOTHOM.
[IpousBoaHbIe 3neMeHTapHbIX QyHKUMHA. [Ipasuna ouggepenyuposanus. Bmopas npouszsoonas, ee ceomempuyeckuti U husuyecKutl
cmolcen. TlonsaTre o HenmpephIBHBIX QYHKIUAX. TOUKH IKCTpeMyMa (MakcuMyma U MUHUMYyMa). MccneoBanmne 31eMeHTapHbIX
(GyHKUMIA Ha TOYKU SKCTPEMyMa, HauOoJIblliee 1 HAaMMEHbIIIee 3HaU€HHUE C TOMOILBIO MPOU3BOIHON. [locmpoenue epaguxos
@yHKyuil ¢ nomowbio npoussoonvix. llpumenenue npouzeooHol NpuU peuieHuy 3a0au.

IlepBooOpa3unasn. /lepsooobpasnvie snemenmapmuvix yukyui. Ilnowaos kpusonrunetinoi mpaneyuu. Popmyna Horomona-
Jletionuya. Onpedenennvlii unmezpai. Boiuucienue niowaoeti niockux ueyp u 00vemos mei 8paujeHus. ¢ HOMOWbIO UHMe2pad.
3.2 I'eomerpust

IToBTOpenme. Penienue 3aa4 ¢ mpuMEHEHUEM CBOMCTB (PUTYyp Ha MJIOCKOCTH. 3aJauM Ha JOKA3aTeJIbCTBO U TOCTPOEHUE
KOHTpIpuMepoB. Mcnosb30Banne B 3a1a4ax IPOCTEUIINX JIOTUYECKUX ITpaBuil. Pemenne 3a1a4 ¢ UCIOIb30BaHUEM TEOPEM O
TPEYroJIbHUKAX, COOTHOLLIEHUH B MPSIMOYTOJIbHBIX TPEYTOJIbHUKAX, (DaKTOB, CBSI3aHHBIX C YETHIPEXYTroJibHUKaMU. Perenue 3a1au ¢
WCITIOJIb30BaHUEM (DAaKTOB, CBSI3aHHBIX C OKPY)KHOCTSIMH. Perienne 3a1ad Ha M3MepeHus Ha TJIOCKOCTH, BHIYUCIICHHUE ITTUH U
wiowmaaei. Pewenue 3a0au ¢ nomowvio 6eKmopos u KOOpOUHam.

Harasinnas crepeometrpusi. urypsl u ux nzoo0paxxenus (Kyo, nupamuaa, npusMa). OCHOBHbIe NOHAMUS CHepeoMempu U ux
ceoticmea. CedeHus Kydba u TeTpa’apa.



Touka, npsiMast ¥ MIOCKOCTh B IPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX. B3anMHOE pacnosioxkeHue NpsiMbIX U
II0CKOCTeH B mpocTpancTse. [lapaiielbHOCTh NPSIMBIX U IVIOCKOCTEH B mMpocTpaHcTBe. M300paxkeHnne mpocTenImx
IPOCTPAHCTBEHHBIX (PUTYp HA TIOCKOCTH. PaccTostHus Mexmy purypaMu B MPOCTPAHCTBE.

Yrasl B ipocTpancTBe. [lepneHauKyJIAPHOCTh MPSAMBIX U IJIOCKOCTEM.

[Tpoeknus purypst Ha TUIOCKOCTD. [Ipr3HAKN MEPIICHIUKYISIPHOCTH MPSMBIX U INIOCKOCTEH B MPOCTPAHCTBE. Teopema o Tpex
NEePHEeHANKYIIApaXx.

Mmuororpannuku. [lapamnenenunen. CroiicTBa mpsiMoyroiasHOTO napaymenenunena. Teopema [Tudaropa B mpoctpanctse. [Ipuzma
u mupamuaa. [IpaBunpHas nupaMuaa u mpaBmiibHas mpusMa. [Ipsmas nupamua. DIeMeHThl TPU3MbI U TUpaMubl. Beraucienne
AJIEMEHTOB MPOCTPAHCTBEHHBIX Puryp (pedpa, AuaroHayiu, yribl).

Tesia BpameHus: muwivHIp, KOHYC, chepa u map. OCHOBHBIE CBOWCTBA MPSMOTO KPYTOBOTO MUJIUHAPA, IPSIMOTO KPYrOBOTO KOHYCA.
N3o0paxkeHue Ten BpallleHHs Ha TWIOCKOCTH. [Ipedcmasnenue 06 yceueHHoM KOHYce, ceueHUs KOHyca (napaiieibHoe 0CHO8AHUIO U
npoxoosiujee uepe3 Bepuituny), ceueHusi YUIUHOpa (napaiiesibHo u nepneHoOUuKyIspHo ocu), ceyenus wapa. Pazeepmra yurunopa u
koHyca. IIpocmetiwiue KomMOUHAYUU MHO202PAHHUKOS U MeJl 8PAUEHUSI MeAHCOY COOOLL.

Inomaas NOBEPXHOCTH MPABHIBHON MUPaMUABI U IPSIMON npu3Mbl. [110111a1p TOBEPXHOCTH NPSIMOTO KPYTOBOTO LIMJIMH/IPA,
PSIMOTO KPYroBOTO KOHYCA U Iapa.

Ilousitue 06 00 beme. O0BEM MUpPaMUAbI U KOHYCA, MPU3MBI U ITuIuHApa. O0beM I1apa.

Ilooo6Hvie mena 6 npocmpancmee. COOTHOIICHUS MEXKIY IUIOIIAIMU TOBEPXHOCTEN 1 00beMaMu OTOOHBIX TEJI.

BekTopbl H KOOPAMHATHI B IpocTpaHcTBe. CymMMa BEKTOPOB, YMHOKEHHE BEKTOpA Ha YHCIIO, YTOJ MEXKTY BEKTOPAMHU.
KonnuneapHble 1 KOMIUTaHapHBIE BEKTOPBL. CKaisapHoe npouszsedeHue 6ekmopos. Teopema o paznodcenuu 6eKkmopa no mpem
HexomnaanapHvim eekmopam. CranspHoe npouzgeoenue 6eKkmopos 8 Koopournamax. lIpumenenue 6ekmopos npu peuwieHuu 3a0ay Ha
Haxoocoenue paccmoanuil, Onul, niouwjaoeu u 06vemos. [eudcenus 8 npocmpancmee: napaiiesibHulil NepeHoc, YeHMpPAalbHAs
CUMMEMPUsL, CUMMEMPUs OMHOCUMENbHO NI0CcKocmu, nogopom. Ceoticmea ogudcenu. IIpumenenue osudicenuii npu peueHuu
3a0ay. Ypasnenue niockocmu 6 npocmpancmee. Ypagnenue cepol 6 npocmparncmee. Dopmyna 015 8bIMUCIEHUS PACCMOAHUS
MeHcOy MOUKaAMU 8 NPOCMpPaHCcmee.

3.3 BepositHOCTB M cTaTUCTHKA. Pa0oTa ¢ JaHHBIMU

IMoBTOpenme. Penienue 3aa4 Ha TabMuHOE U rpaduyecKoe MpeIcTaBleHne JaHHbIX. Mcrnonb3oBaHue CBOMCTB U XapaKTePUCTUK
YHUCJIOBBIX HAOOPOB: CPEeTHUX, HAMOOIBIIIETO M HAMMEHBIIIETO 3HAYEHUS, pa3Maxa, OuUcnepcuul.

Pewenue 3a0au na onpedenenue uacmomul u 8eposmuocmu cobvimuil. Buruucienue éeposmuocmeti 8 OnbIMAX € PABHOBOIMONCHLIMU
neMeHmapHbiMu ucxooamu. Pewenue 3a0au c npumenenuem komounamopuxu. Pewenue 3a0au Ha eviyucienue geposimuocmei
He3a8UCUMBIX COObIMULL, NPUMeHeHUe PopMYbl ClodceHUs: gepoamuocmel. Pewenue 3a0au ¢ npumenenuem ouazpamm Diinepa,
depesa seposmuocmell, hopmynvl bepuynnu.

Ycnosnas eepossimnocmo. [lpasuno ymnoorcenus eepoamuocmen. Dopmyna noaHou 8eposmHoCcmu.



Huckpemnvie cayuaunvie genununsl u pacnpedenenus. Hezasucumvle cayuatinvle enuyunsl. Pacnpedenenue cymmul u npou3geoenus
He3A8UCUMBIX CTIYYAUHBIX 8ETUUUH.
Mamemamuueckoe odxcuoanue u oucnepcusi Cryyaunou eeauyunsvl. Mamemamuueckoe odxcudanue u OUCNEPCUsl CYyMMbl CIYYAUHBIX
genuuun. I'eomempuueckoe pacnpeoenenue. bunomuanvroe pacnpeoenenue u e2o ceolcmaa.
Henpepuignvie cryuaiinvie senuuunsl. Ilonamue o nnomnocmu eeposmuocmu. Pagnomeproe pacnpeoenenue.
Ilokazamenvroe pacnpedenenue, e2o napamempbi.
Ionamue o nHopmanvHom pacnpeoenenuu. Ilapamempol HopmarbHO20 pacnpeoenenus. Ilpumepovl cryuainvlx 6eIudUH, NOOYUHEHHbIX
HOPMAIbHOMY 3AKOH) (NO2PEUHOCb UBMEPEHULL, POCT 4eNl08eKa).
Hepagencmeo Yebvuuesa. Teopema bepuynnu. 3axon bonvuiux uucen. Buibopounwsiii memoo usmepenus eepoamuocmei. Ponv 3axkona
OonbUUX YUCen 8 HAYKe, npupooe u obujecmee.
Kosapuayus osyx ciyuatinvix eéenuyun. Ilonamue o xoaghguyuenme xoppenayuu. Coemecmuvie Habar00eHus 08yX CAy4auHbIX
senuyut. Bvibopounsiii koagguyuenm xoppenayuu.

4. TemaTn4yeckoe IJIAHUPOBAHUE € YKA3aHUEM KOJIUYECTBA YACOB, 0TBOAUMBIX HA OCBOCHHE KAXKI0H TeMbI

MaremaTuka: anredpa u HayaJa MaTeMAaTHYeCKOr0 aHAJIN3a, reomerpus. basosrblii yposens 10 kiacc

Tembl ypokoB Kou1-Bo yacos

YucaoBble pyHkuumn 9 yacos

W

Omnpenenenne yrcnoBoid GpyHkimu. CriocoObl ee 3a1aHus

W

CgoiicTBa QyHKIIHHA

W

Ob6parHas pyHKUIUS

Tpuronomerpuueckne GyHKumn 26 4acon

Yucnosast OKPYKHOCTb

HucnoBast OKPY>KHOCTbh HA KOOPAUHATHOM INIOCKOCTH

K/paboma Nel «Hucnoeasn okpyicHocmoy

Cunyc u kocuHyc. TaHT€HC U KOTaHI€HC

Tpuronomerpuyeckue GyHKIIMH YUCIOBOTO apryMeHTa

Tpuronomerpuueckue GyHKIUHU YIIIOBOTO apryMEeHTa

DopmyJibl TPUBEACHUS

K/paboma Ne2 «Onpedenenue mpuzonomempuueckux QyHkyuiny

DyHKIUS y = sin x, €€ CBOMCTBa U rpaduk

OyHKIUSA y = cosx, e€ CBOMCTBa U rpaduk

[TeppomnuHoCTh GYHKIMHA Y =SIiN X, } = COSX

N = N NNNNNWNWN

[IpeoOpazoBanne rpadKOB TPUTOHOMETPUUYECKHUX (HYHKITHI




OyHKIUYU y =1gx, ¥ = ctgx, UX CBOWCTBA U rpaduKu 2
K/paboma Ne3 «I paghuxu mpuconomempuyeckux Gynxyuin) 1
ITapa/1eJIbHOCTH MPSIMBIX U IJIOCKOCTEH 16 yacoB
[TapamienbHOCT NPSIMBIX, IPSIMOM U INIOCKOCTH 4
B3aumHoe pacnonoxeHnue NpsMbIX B IPOCTPAHCTBE. YTOI MEXKIY MPSIMBIMH. 4
K/pabomaNed «Ilapannenvnocms npamoil u naoCKOCH U 20mun
[TapanienbHOCTh MIIOCKOCTEMN 2
Terpasap U napajuiesenuIe 4
O600marmuii ypok 1
K/pabomakNe5 «Ilapannenvnocms niockocmeit) 1
Tpuronomerpuueckue ypapuenusi 10 yacos
APKKOCUHYC U pEICHUE YPAaBHEHHI COSX = a 2
ApPKCUHYC U pelIeHHe YPaBHEHHH Sin X = a 2
APpKTaHT€HC U pELIEHUE YPaBHEHUN #gx = a . APDKKOTaHI€HC a U PELIEHUE YPaBHEHUN cIgx = a . 1
TpuroHomeTpruuecKkue ypaBHEHHUs 4
K/pabomaNeb « Tpuconomempuueckue ypagHenus» 1
IIpeoOpa3oBaHNsi TPUTOHOMETPUYECKUX BbipaskeHuid 15 yacoB
CuHyC ¥ KOCHHYC CYMMBI (pa3HOCTH )apryMeHTa 4
TaHreHc CcyMMbI M pa3HOCTH 2
DopMyIIbl JBOMHOTO apryMeHTa 3
[TpeobpazoBaHre CyMM TPUTOHOMETPHUUECKHUX (YHKIUI B IPOU3BEICHHE 3
K/pabomaNe7 «Ilpeobpazosanus mpuzonomempuieckKux 6blpaxiceHuiny 1
[TpeobpazoBanre IPOU3BEIEHUIN TPUTOHOMETPUYECKUX (QYHKIUN B CYMMY 2
IlepneHAMKYJISPHOCTDH NPAMBIX M IJIOCKOCTel 17 yacoB
[lepneHqMKyISIpHOCTD NPSIMOM U IIIIOCKOCTH 5
[leprieH UKy ¥ HAKJIOHHAS. YTOJI MEXKAY NPSMOU U IJIOCKOCTBIO 6
JIByrpanubiii yrod. [leprneHanKyasipHOCTb IIIOCKOCTEMN 4
O60o6mmarmuil ypok 1
K/pabomaNe8 «llepnendukynapunocms npamvix U na0cKocmei» 1
IIpousBoanas 31 yac
HucnoBble MOCIEN0BATENBHOCTH U UX CBOMCTBA. [Ipenern nocneqoBaTeIbHOCTH. 2
Cymma 0eCKOHEYHON TeOMEeTPUYECKOM porpeccuu 2
[Ipenen pynkuun 3
OnpeneneHre NPOU3BOIHON 3
Brliuucnenue npous3BoaHbIX 3




K/pabomaNe9 « Boiuucnenue npouzeo0Hvixy

YpaBHeHUe KacaTelbHOU K rpaduKy QyHKIHH

[IpumMeHneHnne Mpon3BOIHOM K UCCIICTOBAHNUIO (O YHKITHA

[Toctpoenue rpadukoB QyHKIUI

K/pabomaNel O «Ilpumenenue npouzeoonsvixy

[IpumeHeHre MPOU3BOTHON ISl OTHICKAHHSI HAUOOJBIIIETO U HAWMEHBIIIETO 3HAUeHUH HePePBIBHOM
(GYHKIMU Ha TPOMEKYTKE

WIN|W WIN N

33,[[3“114 Ha OTBICKaHUE HauOOJbIIMX U HANMEHBIINX 3HAYCHUN BEIUYNH

K/pabomaNell «Haubonvuiee u Haumenvuiee 3Ha4eHus ynKyuu»

N | W

MHuororpanHuku 12 yacos

ITonsarne MHOrorpannuka. Ilpusma

ITupamupga

HpaBI/IJIBHBIe MHOT'OIrpaHHUKHA

O600marmuii ypok

K/pabomaNel2 «Muozozpannuxuy

N - (W9 W9

IloBTOpEHME,

MartemaTHKa: a.nreﬁpa H HaAYaJIa MATEMATH4Y€CKOIo aHa/JIn3a, reoMeTpusl.

ba3oBblii yposensb 11 kiace

Ha3zBanue TemMbl

KoanuyecTBO 4acoB

Crenenu u kopHu. CreneHHas QyHKIUSA 12 yacoB

[ToHsiTHE KOPHS N-CTETEHHU.

DyHKIMSA BUAA Y = N ,CBOMCTBA, TpaduK

CBoiicTBa KOPHS N-CTENCHM.

[TpeobpazoBaHue BEIpaXKEHHH, CONEPIKANTUX PaJTUKAIIBI

K/paboma Nel «Cmenennas pynkyusn»

O06001IeHYE TTIOHITHS O TTIOKA3aTeNe CTENEHNU

CreneHHble DYHKITNHU, MX CBOMCTBA U TPaQUKH

W WINIWW WN

BekTophl B IpOCTpPaHCTBE 6 yacos

[ToHsATHE BEKTOPA B IPOCTPAHCTBE

CrnoskeHne 1 BEIYUTAaHHE BCKTOPOB. YMHOXEHUE BCKTOpa Ha 4Y1CJI0

KomM1ianapHble BEKTOPBI

3auer

NN DN [

MeToa KOOPAMHAT B IPOCTPAHCTBE 11 gyacoB




KoopanHatel TOUKHM M BEKTOpA. 4
CkasisipHO€E TPOU3BEIEHUE BEKTOPOB. 5
Pemenue 3amau 1
K/ paboma Ne2«Memood koopounamy 1
Iloka3aTenbHas u Jorapupmuyeckasi yHKIHU 294acoB

IToka3zarenbHast QyHKIHSI, €€ CBOICTBA U rpaduk 3
[Toka3aTenbHble YPABHEHUSI U HEPABEHCTBA 4
K/paboma Ne3«llokazamenvnasn pynkuyusn 1
[Tonsartue norapugpma 2
Jlorapudmuueckas GyHKIMs, CBOMCTBA U IrpaduK 3
CoiicTBa norapudmon 3
Jlorapudmuueckue ypaBHEHHUsI 3
K/ paboma Ned«/lozapugpmuueckan ¢pynkyusny» 1
Jlorapudmudeckue HepaBeHCTBA 3
Ilepexol K HOBOMY OCHOBAaHHIO 2
[Tpown3BoiHas MOKa3aTENbHOM U JIorapuPMuuecKoi GyHKIII 3
K/ paboma Ne5«Ilpouzeoonas nokazamenvHou u 102apudpmuueckon Qynkyuiy 1
uauHap, KOHYC, HIap 13 yacoB

Humaap 3
Konyc 3
Cdepa. 5
Pemtenue 3agau 1
K/ paboma Ne6«llununop, konyc, wiap» 1
IlepBooOpa3Hasi M HHTerpaJja 8uacos

ITepBooOpaznas 3
OnpeneneHHblil HHTErpajl 4
K/ paooma Ne7«Ilepsoodpaznan u unmezpan) 1
O0beMbl TeJ1. 15 yacoB

O6beM IPsIMOYTOJIBHOTO Napajliesenunea. 2
O6beM npsiMON PU3MBI U WJIMHPA 3
OObeM HaKJIOHHOW MPU3MBI, TUPAMUIbI U KOHYCa 4
O6beM n1apa, miomaib chepbl 4
Pemenue 3agau 1
K/ paboma Ne8«Oodvembt meny 1
DJIeMeHThI MAaTEMATHY€ECKO#i CTATUCTHKH, KOMOUHATOPHKH M TEOPUH BEPOSITHOCTH 15 yacoB

Craructrueckas 00paboTKa TaHHBIX | 3




[Ipocrelinine BEpOsITHOCTHBIE 3aa4K

CoueraHus U pa3MelleHus

®dopmymna buaoma HeroToHa

Cayuyaiinble COOBITHS U UX BEPOSITHOCTH

K/ paboma Ne9 «Inemenmovt KOMOUHAMOPUKU)

N W(IN(W(W

YPﬂBHeHI/IH N HEPABCHCTBA U UX CUCTEMbI

20 yacoB

PaBHOCHUIIBHOCTH ypaBHEHUI

OO61mmme MEeTOTIbI pelieHusl ypaBHEHUH

PelreHne HepaBEeHCTB € OHOW IIEPEMEHHOU

YpaBHEHMs U HEPABEHCTBA C ABYMS [IEPEMEHHBIMU

Cucremspl ypaBHEHUN

YpaBHEHUS M HEPABEHCTBA C MMapaMeTpaMu

K/ padoma Nel() «Ypasnenusn u nepagencmea

N(W| AN |WiN

HTorosoe noBropeHue

7 yacoB+ 17
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