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IlosicHuTeEILHAS 3aMUCKA

Pabouas mporpamma mnpenmera «Marematuka: anredpa W Havajga MaTeMaTUYeCKOT'0 aHaIM3a,
reOMETpHs, BEPOSATHOCTh U CTATHUCTHKa» (0a30BbI ypOBEHb) 00s3aTENIBHOM INpenMeTHON obiacTu
«MaremaTuka 1 uH(pOpMATHKa» UL CpeJHEro o01iero oopa3oBanus pa3paboTaHa Ha OCHOBE:

HopMmaTHBHBIX TOKyMEHTOB:

«3axon 00 o6pazoBannu B PO» 273-03 ot 29.12.2012 15

denepalibHBIN rOCYIapCTBEHHBIM 00pa30BaTEIIBHBIN CTAHIAPT CPETHETO OOIIEero 00pa3oBaHUS;

OcHoBHasi oOpaszoBaTrebHasl MporpaMMa cpeaHero odmero obpazoanust MOY «
Penenikass COL»

C yuérom HHQOPMAIIMOHHO-METOINYECKUX MAaTEPUATIOB:

[TpumepHas ocHOBHast oOpa3oBaTelibHAs IpoTpaMMa CpeHero ooiero oopa3zoBanus (fgosreestr.ru).
Ha 6a3zoBoM ypoBHe:

—  Brwmyckauk nayuumcs B 10-11-m knaccax: JUIs WCIIONIb30BaHHS B TIOBCEIHEBHOW JKU3HU
oOecrieyeHHss BO3MOYKHOCTH YCIIEITHOTO TPOJOJDKEHHsT 00pa3oBaHMSl TIO CICMUAIBHOCTSM, HE
CBSI3aHHBIM C MPHUKJIAHBIM HCIIOJIBE30BAaHHEM MaTEMaTHKH.

—  Brwmmycknuk noayuum gozmoowcnocmv  Hayuumscss B 10-11-m  kmaccax: sl pa3BHTHSA
MBIIIUICHUS, HCIOJb30BAHUSI B TIOBCEIHEBHOW XM3HU M OOECIIEYCHHS BO3MOXKHOCTH YCIICITHOTO
MPOJIOJDKEHHST 00pa30BaHMsI 10 CIIEIUAIBHOCTSIM, HE CBSI3aHHBIM C MPUKIAJHBIM HCIIOJIE30BAaHHUEM
MaTeMaTHKH

Lenm ocBoeHHs TpOTpamMMBI 0230BOTO YPOBHS — 00ECTIeUeHIEe BOZMOKHOCTH MCIIOB30BAHUS
MaTeMaTUYEeCKUX 3HAHWUH ¥ YMEHUI B MMOBCETHEBHOMN JKU3HU M BO3MOYKHOCTH YCTIEIITHOTO
MPOJIOJDKEHHS 00Pa30BaHUS 110 CIICIIUALHOCTSIM, HE CBSI3aHHBIM C TIPUKJIIAJHBIM HUCTIOIb30BaHUEM
MaTeMaTUKU. BHYTpH 5TOTO YpOBHS BBIACISIOTCS JABE PA3IMYHBIE IPOTPAMMBI: KOMHEHCUPYIOWAsL
6azo6as 1 0OCHOBHAs 6A3084s.

[IporpamMma o maremaTuke Ha 6a30BOM YpOBHE MpeaHa3HaueHa Al 00yJarouuxcs cpeiHei
IIKOJIbI, HE UCTIBITHIBABIINX CEPhE3HBIX 3aTPYTHEHUN Ha MPEAbIAYIIEM YPOBHE 00yUeHUSI.

OO6yuaromuecs, 0CyIeCTBIAIONIME 00ydeHrne Ha 6a30BOM YPOBHE, TOJDKHBI OCBOUTH 00IIIHE
MaTeMaTH4eCKUe YMEHHUsI, HEOOXOIMMBIE /Ul )KU3HU B COBPEMEHHOM OOI1IECTBE; BMECTE C TEM OHU
MOJIy4al0T BO3MOKHOCTh U3YYUTh MPEIMET IIIy0Ke, ¢ TeM, UTOObI B JaJIbHEUIIIEM MPU
HE0OXO0IMMOCTH U3Yy4aTh MAaTEMATHKY Ui POPECCUOHATBHOTO TIPUMEHEHUSI.

B 3aBucumocTy 0T ypoBHS IpOrpaMMbl OOJIbIIIE WIIM MEHbIIE BHUMAHHUS YAEISIETCS YMEHUIO
paboTaTh MO ANrOPUTMY, METOJIaM MOUCKA aIrOpUTMa U OMPEIEICHUIO TPAHULl TPUMEHUMOCTH
anroput™MoB. TpeGoBaHus, cpopMynupoBaHHBIE B pazzene «'eomeTpus», B O0JbLICH cTeneHn
OTHOCSITCS K Pa3BUTHIO IPOCTPAHCTBEHHBIX MPEACTABICHUN U rpaUuecKux METOA0B, YEM K
(hopMaTbHOMY OMUCAHUIO CTEPEOMETPUUYECKUX (DAKTOB.

VY4eOHbIi MJIaH Ha M3Y4YeHHE MAaTeMaTUKU: anreOphl M Hayal MaTeMaTHYecKOro aHaiu3a,
reoMeTpun Ha 6azoBoM ypoBHe B 10 — 11 kaccax oTBOAMT:

10 xmacc — 4 gacos B Heneno/ 136 yacoB B rof;

11 xknacc — 4 yacos B Hegenro/ 132 yaca B rog.

Htoro 268 yueOHBIX 4acoB.

TCKYH_II/Iﬁ KOHTPOJIb U TMPOMEKYTOUHAA aTTeCTallld OCYHICCTBIAOTCA B COOTBCTCTBUU C
«[TonoxxenneM 0060 OCYHICCTBJICHUN TCKYHICTO KOHTPOJII YCII€EBACMOCTU U HpOMe)I(YTOqHOﬁ
aTTeCTallun 06yqa101u1/1xc;1, nx (I)OpMaX, NECpUOAUIHOCTU U MTOPAIKE ITPOBCACHUA .

TCKYH_IHﬁ KOHTPOJIb OCYHICCTBJIACTCA C LCJIBKO HNPOBCPKU CTCICHHU MW KauCeCTBa YCBOCHHA
Marepruajlia B XOAC €ro H3YUYCHHA B CICAYIOIIUX (I)opMax: CaMOCTOATCIIbHBIC, MMPOBCPOYHBIC U
KOHTPOJIbHBIC paGOTBI, TCCThI, 3a4YCThbI, IPOCKTEI.



HpOMe)KyTO‘IHaSI arrecrauusa OCYHICCTBIIACTCA C LCJIbIKO MNPOBCPKU CTCICHW MW KadCCTBaA
YCBOCHHUSI MaTepHaja IO pe3ylbTaTaM H3y4CHHUS COJEpXKaHUs y4eOHOro IMpeaMera B CIEIYIOIINX
dbopmax:

10 kmacc — KOHTpoJIbHAS paboTa;

11 kmacc — KOHTpOJIbHAS paboTa.

FOCY[[apCTBeHHaﬂ HUTOTrOBasg aTTreCTalud IMPOBOAUTCA B COOTBETCTBHMM C 3aKOHOAATCIBCTBOM
P®.

1. Ilnanupyemble pe3yabTathbl ocBoenuss OOIl (JinyHOCTHBIE, MeTanpeAMeTHbIE U
Npe/MeTHBIE) HA YPOBHE CpeaHero oduero odopasopanus «MaTtemaTuka: ajreopa u Hayajaa

MaTEMAaTUYCCKOI0 aHA/Iu3a, reOMETPUA»

1.1. JInuHOCTHBIE pPe3yJIbTAThI:

— opHWeHTamus oOOydaroIuxcs Ha pealM3alyi0 TO3UTHUBHBIX JKU3HEHHBIX TEPCIEKTHB,
WHUIIMATUBHOCTh, KPEAaTHBHOCTh, TOTOBHOCTh M CHOCOOHOCTh K JIMYHOCTHOMY CaMOOIPEIEIICHHIO,
CTIIOCOOHOCTh CTaBUTh IIEJTH U CTPOUTH KU3HEHHBIE TIJIaHBI;

— TOTOBHOCTh H CIIOCOOHOCTh OOYyYarOIUXCsi K CaMOPa3BUTHIO M CAaMOBOCIIHTAHHIO B
COOTBETCTBUU C 00I1€YeIOBEUECKUMH LIEHHOCTSIMH U HUJeallaMU TPakIaHCKOTO OOIIeCTBa;

— HpPaBCTBEHHOE CO3HAHHE W IOBEJECHHWE HAa OCHOBE YCBOCHHMS OOIEYEIOBEUYECKHX I[EHHOCTEH,
TOJIEPAHTHOTO CO3HAHUS WM TOBEIEHUS B MOJUKYJIBTYPHOM MHUpPE, TOTOBHOCTH M CHOCOOHOCTH BECTH
IUaior C JPYTMMH JIIOJbBMM, JOCTHTaTh B HEM B3aUMOINOHMMAaHMS, HAXOAWTh OOIIMe UeNId U
COTPYIHHYATH JJI UX JOCTUXKEHUS;

— TPUHATHE TYMAHHCTUYECKUX LIEHHOCTEH, OCO3HAHHOE, YBAXKUTEJIBbHOE M J0OpOKeIaTesbHOE
OTHOIICHHE K IPYTOMY YEJIOBEKY, €0 MHEHHIO, MUPOBO33PEHHIO;

—  pa3BUTHE KOMIIETEHIMI COTPYIHUYECTBA CO CBEPCTHHKAMH, NETbMHU MIAJIIErO BO3pacTa,
B3POCJIBIMH B 00pa3oBaTeiIbHON, OOIIECTBEHHO MOJIE3HOM, y4eOHO-UCCIeA0BATEIbCKOM, MPOSKTHON U
JPYTrUX BUAAX AEATEIbHOCTH.

—  MHUPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, 3HAUUMOCTH
HayKH, TOTOBHOCTh K HAayYHO-TEXHMUYECKOMY TBOPUYECTBY, BJIaJicHHE JOCTOBEpHOU HH(popmauuen o
MEePEeIOBBIX JAOCTHXKEHHUSIX M OTKPBITUSIX MUPOBOH M OTEYECTBEHHON HAYKH, 3aWHTEPECOBAHHOCTH B
HAy4YHBIX 3HAHUSAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

— TOTOBHOCTBH M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOPa30BaHUIO, HA MPOTKECHUH
BCel JKM3HM; CO3HATEIbHOE OTHOILIEHHE K HENPEephIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCHEIIHOMN
npodeccrnoHalbHOM 1 00IIECTBEHHON JEeSITENbHOCTH;

— OCO3HaHHBII BbIOOP Oyaymiel mnpodeccuu Kak MyTh M CIOCOO pealu3alud COOCTBEHHBIX
KU3HEHHBIX TUIaHOB;

—  TOTOBHOCTb O0YYaIOIIMXCS K TPYIOBOH MPOecCHnOHATBbHOM AEATEIbHOCTH KaK K BO3MOXKHOCTH
y4acTHs B PELICHUU JIMYHBIX, OOLIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIMOHATFHBIX MPOOIIEM;

—  TOTPEOHOCTh TPYOUTHCSH, YBAXKEHHE K TPYAy M IIOIIM Tpylda, TPYIOBBIM TOCTHKEHHSM,
N0OpOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOUIEHWE K pasHbIM BUIAM TPYAOBOH
JesITeNbHOCTH;

— TOTOBHOCTh K €aMOOOCIYXMBAaHHIO, BKJIIOYas OOy4€HHE U BBINOJHEHUE JOMAIIHUX
00s13aHHOCTEH.

—  (usHnueckoe, 3MOIMOHATBFHO-TICUXOJOTMYECKOe, COIalbHOe Onaromnoiydre oOydaromuxcs B
KHU3HU 00pa3oBaTelIbHON OpraHM3allvy, OIIYLICHHE JETbMU O€30MaCHOCTH U TCHXOJOIMYECKOIO
KoM(popTa, UHPOPMALIMOHHOMN OE30MACHOCTH.



1.2. MeranpeamMeTHbIe Pe3yJIbTAThI
MertanpeaMeTHbIe pe3ybTaThl OCBOSHHSI OCHOBHON 00pa3oBaTebHON MPOrpaMMBbl MPeCTaBIeHbI
TpeMsl TPYNIIaMHi YHUBepPCAJbHBIX yueOHbIX AeiicTBuil (YY):

1.2.1.PeryisiTUBHBbIE YHUBEpPCAJIbHbIE yUeOHbIE TeiCTBUA
BbInycKHUK HAYYHTCSH:

—  CaMOCTOSITEJILHO OMPENENSTh eI, 3aJaBaTh MapaMeTpbl U KPUTEPHUH, MO KOTOPHIM MOKHO
OTIPENICIUTh, YTO 1eJIb JOCTUTHYTA;

—  OLICHHMBAaTh BO3MOJKHBIE IIOCJEACTBHUS JOCTHXKCHMSI TOCTABJICHHOM WEIH B JEATEIbHOCTH,
COOCTBEHHOUW W3HM W JKU3HH OKPYKAIOIIHUX JIFOJICH, OCHOBBIBASICh Ha COOOPAKCHHSIX AITHKH H
MOpaJH;

— cTaBUTh U (OPMYIHUpPOBATH COOCTBEHHBIE 3a7aul B 0OOpa30BaTEIbHON JEATEIHLHOCTH U
KU3HEHHBIX CUTYaIIMSIX;

—  OLIGHMBATh PECypPChl, B TOM YHCIIE BPEMS U JPyrue HeMaTepuaabHbIE peCypchl, HEOOX0UMbIE
JUTSI TOCTHIKEHUS TIOCTABJICHHOM 1IN,

— BbIOMpaTh TyTh JOCTIDKCHMS IIeJIM, TUIAHMPOBATh pEIIEHUE IIOCTaBJIEHHBIX 3ajad,
ONTUMU3HPYS MaTepHAIbHBIC U HEMaTepUaIbHBIC 3aTPATHI;

—  opraHm3oBbIBaTh A(P(GEKTHUBHBIA TOUCK PECypCcOB, HEOOXOAMMBIX JJIA  JOCTHKEHUS
MMOCTaBIJICHHOM 1IN,

—  COIOCTABJISITH MOJTYYCHHBIA PE3yNIbTAT NCATEILHOCTH C TIOCTABJICHHOM 3apaHee MEIbIO.

1.2.2 Tlo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE y4eOHbIe eliCTBUS
BbINMyCKHUK HAYYUTCS:

— HUCKaTh W HAXOAWTh 0O0OOIIEHHBbIE CMOCOOBI pelIeHHs 3a/lady, B TOM YHCJE, OCYLIECTBIISTH
pa3BepHYTHI WHGOPMAIMOHHBIM TOWCK MW CTaBUTh Ha €ro OCHOBE HOBbIE (y4eOHbIE U
MMO3HABATENIbHBIC) 33]1a4H;

—  KPUTHYECKU OLIEHUBATh U MHTEPIPETUPOBATH HH(OPMALIMIO C Pa3HBIX MO3UIIMI, paclo3HaBaTh
1 (PUKCUPOBATh MPOTUBOPEUHNS B MH(OOPMALMOHHBIX HCTOUYHUKAX;

—  UCHOJIb30BaTh  pa3iMYHbIE MOJEIbHO-CXEMAaTHYECKUe CpeACTBa Uil IPEICTaBJICHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHWH, a Takke MPOTHUBOPEUHI, BBIABJICHHBIX B HMH(OPMAIMOHHBIX
HUCTOYHUKAX;

— HaxoJWTh W TPUBOJUTH KPUTUYECKHE apryMEHThl B OTHOILIEGHUHM JACUCTBUNA U CYXKICHHM
JPYroro; CloKOMHO U Pa3yMHO OTHOCHUTHCSI K KPUTUYECKHM 3aMEUaHUsIM B OTHOILIEHUU COOCTBEHHOTO
CYXJIEHHUS, pacCMaTPUBATh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;

— BBIXOJWUTH 3a paMKU Y4eOHOTrO MpeaMeTa U OCYIIECTBIATH IIeJIEHANPABICHHBIM MOUCK
BO3MOXHOCTEH ISl IIMPOKOTO MEPEHOca CPEICTB U CIOCOOOB IEHCTBUS;

—  BBICTpamBaTh WHIMBUAYAIbHYIO OOpa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAs OTPaHUYEHUS CO
CTOPOHBI APYTUX YUACTHUKOB U PECYPCHBIE OTPaHUYCHHUS;

—  MEHSTh U YAEePKUBATh pa3Hble MO3UIIMU B MO3HABATEILHON AEATEIbHOCTH.

1.2.3 KomMyHHKaTHBHbIe YHUBEPCAJIbHbIE YueOHbIe elcTBUS
BbinycKHHK HayunTCs:

—  OCYIIECTBJIATH JENOBYI0 KOMMYHMKAIIMIO, KaK CO CBEPCTHHUKAMH, TaK M CO B3pPOCIBIMHU (KaK
BHYTpH 00pa3oBaTeNbHON OpraHU3alluy, TaK U 3a ee MpeienaMu), NoAOUpaTh NapTHEPOB JUIs AETI0BOM
KOMMYHHUKAIIUM HUCXOJs M3 COOOpakeHUIl pe3ysbTaTUBHOCTH B3aWMOJICHCTBHS, a HE JHMYHBIX
CHUMIIATHH;

—  TIpH OCYLIECTBICHUM TPYNIOBOI pabOTHl OBITh KaK PYKOBOJIUTENEM, TaK M YWICHOM KOMAaH]Ibl B
pa3HbIX poJIsiX (reHepaTop UAeH, KPUTHK, UCTIOHUTEIb, BHICTYIAIOLINH, SKCIEPT U T.1.);

—  KOOPJMHHMPOBATH U BBINOJHATE paboOTy B  YCIOBUSIX pEATbHOTO, BHUPTYaJbHOTO U
KOMOMHUPOBAaHHOTO B3aUMOJICHCTBUS;

—  Pa3BEpHYTO, JOTUYHO M TOYHO M3JIaraTh CBOIO TOUKY 3PEHMS C MCIOJIb30BAHHEM aJ€KBaTHBIX
(YCTHBIX ¥ MUCbMEHHBIX) SI3BIKOBBIX CPE/ICTB;
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—  pacro3HaBaTh KOH()IMKTOTEHHBIC CUTYAIlMU M MPEIOTBpAIIaTh KOH(IMKTHI JO WX aKTUBHOU
(a3bl, BEICTpanBaTh JACIOBYIO U 00pa30BaTEIbHYI0 KOMMYHHUKAIUIO, N30erasi TMYHOCTHBIX OI[CHOYHBIX
CYXKJICHUH.

1. 3. IlpeameTHbIe pe3y/ibTaThbl. Ba3oBblil ypoBeHb
B cootBerctBun ¢ @I'OC COO, npenmetnslie pe3ynabTatel ocBoenuss OOIT Ha 6a30BOM ypoBHE
IIpe/ICTaBJICHbl ABYMS IpynnaMu: «BeITyCKHUK HAydUTCsl — 0a30BbI YPOBEHBY, «BBIMYCKHUK
MIOJIyYUT BO3MOXKHOCTh HAYUUThCS — 0a30BbIN YpoBEHb». Kak U B 0CHOBHOM 00111eM 00pa3oBaHUH,
IpyIna pe3yibTaToB « BbIMYCKHUK HAYYMTCS» PEACTaBIseT COO0M pe3yabTaThl, JOCTHKEHUE
KOTOPBIX 00ECTICYMBACTCSI YUUTEIEM B OTHOIICHHH BCeX 00yJarOIIMUXCsl, BRIOPABIINX JaHHBIA YPOBEHb
oOyuenus. ['pynma pe3ynbTaToB « BBINYCKHUK MOJTYYUT BO3MOKHOCTH HAYYHMThCS»
o0ecreynBaeTcsl yIuTeNIeM B OTHOIICHUH YaCTH HanboJiee MOTHBHUPOBAHHBIX U CLIOCOOHBIX
oOyuarouiuxcs, BIOpaBIINX JaHHBIN ypoBeHb 00yueHus. [Ipu KoHTpose kauecTBa 00pa3oBaHus
rpyIa 3a/laHuil, OpUEHTUPOBAHHBIX HA OLIEHKY JOCTHKEHUSI IJIAHUPYEMBIX PE3YJIbTaTOB U3 OJ0Ka
«BBINTYCKHUK MOJIYYUT BO3MOKHOCTh HAYUUTHCSA», MOKET BKIIIOYAThCS B MaTepHalibl OJI0Ka
«BBINTYCKHUK HAyYUTCS». ITO MO3BOJIUT MPEAOCTABUTH BO3MOXKHOCTH O0YyUYaIOINMCS
MIPOJIEMOHCTPUPOBATH OBJIAJICHUE KAUECTBEHHO MHBIM YPOBHEM JIOCTH)KEHUN U BBISIBIIATH JUHAMUKY
pOCTa YUCIEHHOCTH HanbOoJIee MOArOTOBIEHHBIX 00YyYarOITuXCsl.

IIpuHUMNHAJBLHBIM OTJINYHMEM Pe3yJbTAaTOB 0230BOr0 YPOBHS OT pe3yJIbTaTOB
yriy0JieHHOT0 YPOBHA SIBJISIeTCS UX 1eJieBasi HAPaBJIeHHOCTb.

Pe3yabTaThl 6230BOr0 YPOBHS OPUEHTHPOBAHBI Ha OO0 (PYHKIMOHAIBHYIO TPAMOTHOCTb,
MOJIy4eHUE KOMIETEHTHOCTEH JIsl TOBCEAHEBHOM KM3HU U OOIIEro pa3BUTHs. JTa rpynma
pe3yJIbTaTOB MpeanoJiaraer:

— IOHUMaHUe IpeaMeTa, KIIFOYEBBIX BOMPOCOB U OCHOBHBIX COCTABJISIONINX AJIEMEHTOB U3ydaeMOi
MpeIMETHO 00J1aCTH, YTO 0OecreurBaeTCs He 3a CUET 3ay4YMBaHUS ONIPEICIICHUN U TIPaBUJI, a
MOCPECTBOM MOJIETUPOBAHUS U MIOCTAHOBKHU MPOOIEMHBIX BOIIPOCOB KYJIbTYPBhI, XapaKTEPHBIX IS
JTAaHHOM TpeIMEeTHOM 00JacTH;

— YMEHHE peniaTb OCHOBHbIE IPAKTHYECKUE 3a]]au, XapaKTepHbIE AJIsl UCIIOJIB30BaHUS METOJIOB U
WHCTPYMEHTApHsI TaHHOW MIPEAMETHOU 00J1acTH;

— OCO3HaHUE PaMOK U3y4aeMoil MpeaAMEeTHOM 00J1acTH, OrPaHUYEHHOCTH METOJ0B U HHCTPYMEHTOB,
TUMWYHBIX CBSI3eH C HEKOTOPHIMH JIPYTMMH 00JIACTSIMU 3HAHUS.

Ilpeomemmnoie pesynomamul pazoena « BoinycKHUK noayuum 603MOHCHOCHIb HAYYUMbCA) HE
BBIHOCSITCS HAa UTOTOBYIO aTTECTAIMIO, HO MPU 3TOM BO3MOXHOCTb UX JOCTHUKEHHS JI0JKHA OBbITH
MIPEIOCTABIICHA KAXKIOMY 00y4aromemMycsl.
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Ba3osblii yposenb «IIpodieMHoO-pyHKIIMOHATBbHBIE Pe3yabTATHD)

IMean ocBOeHMSI

|. BoIyCKHMK HAYYHTCH

I11. Beinycknuk nosiyuum 603mM0M4CHOCHb HAYUUMBCA

I[JI?I HCIIOJIBb30BaHUA B HOBCCIIHCBHOfl JKU3HHU U 00CCIICUCHUS
BO3MOKHOCTH YCIICHIHOT'O ITPOAOJIKCHUA 06pa3013aH1/1$1 8(0)

ﬂﬂfl paseumust MblulleHUusl, UCNOJIb306AHUA 6 NOBCEeOHEeBHOl
HCUSHU U 0OeCneueHusi 803MONCHOCIU ycnewuwHozo

npeaMera
p CHEIUATBLHOCTSIM, HE CBSA3aHHBIM C MPUKIIATHBIM NPOO0NAHCEHUSL 00PA308AHUS NO CNEYUATLHOCIAM, He
HUCITOJIb30BAaHNEM MaTEMATUKNA CBA3AHHBIM C NPUKIAOHBIM UCHONIb308AHUEM MAMEMAMUKU
TpedoBanus Kk pe3yjbTaram
Paznen 111, Beinycknuk nosiyuum 603mM0M4CHOCHb HAYUUMBCA

|. BbINyCKHMK HAYYHTCHA

1. DyiemeHTHI TEOPUM
MHOKeCTB 1
MaTeMaTH4eCKoi

JOT'MKH

— OnepupoBath Ha 6a30BOM ypoBHe® OHATUAMHU: KOHEUHOE
MHO>KECTBO, 3JIEMEHT MHO)KECTBA, IOJIMHOKECTBO,
nepeceyeHre U 00beJMHEHNE MHOKECTB, YHCIIOBbIE
MHO>KE€CTBA Ha KOOPAUHATHOM MPSMOM, OTPE30K,
UHTEpBA;

— omnepupoBaTh Ha 0A30BOM YPOBHE HOHATHIMMU:
YTBEP)KJECHHUE, OTPULIAHUE YTBEPKICHUS, UICTUHHBIE U
JIOXKHBIE YTBEPXKAECHUS, IPUUUHA, CIIEACTBUE, YACTHBIN
cllyyail o01Iero yrBepkieHus, KOHTPIpUMED;

— HaXOJHUTh IlepeceyeHne U 0ObEMHEHUE IBYX MHOKECTB,
IIPECTABICHHBIX IT'paMUECKH Ha YUCIOBOM MPSIMON;

— CTPOUTbH HA YUCIIOBOU MPSAMON NOJIMHOKECTBO YHCIOBOTO
MHO>KECTBa, 33JJaHHOE IPOCTEUIINMU YCIIOBUSIMH;

— pacro3HaBaTh JIOXKHbBIC YTBEP)KICHHUS, OLIMOKH B
paccyKJeHUSX, B TOM YHCJIE C UCIOJIb30BAaHUEM
KOHTPIIPUMEPOB.

B nosceonesnoi scusnu u npu usyuenuu opyzux

npeomemog:

- Onepupoeamb2 NOHAMUAMU. KOHEYHOE MHOIMCECNIB0,

EMEHM MHONACECBA, NOOMHONCECHBO, Nepeceyenue U
00veOuHeHUe MHOJNCeCM8, YUCTI08ble MHONCECMBA HA
KOOPOUHAMHOU NPAMOU, OMPE30K, UHMeP8al,
NOLYUHMEPBATL, NPOMEICYMOK C BbIKOJIOMOU MOYKOL,
epaguueckoe npedcmasienue MHONMCECME HA
KOOPOUHAMHOU NJIOCKOCMU;

—  Onepuposamv NOHAMUAMU: YMBEPIHCOeHUE, OMPUYaHUe
YMBEPAHCOeHUsl, UCIUHHbBLE U JIONHCHbBLE YINBEPIHCOCHUS,
npUYUHa, creocmesue, YacCmHulil CLyuatl 0ouje2o
ymeepaicoenus, KOHmpnpumep,

—  npoeepsimb NPUHAOLEHCHOCb JJIeMEHMA MHONCECMBY;

—  Haxooumov nepeceyerue u 00beOUHeHUe MHONCECMS, 8
MOM YUcie nPeOCMAasIeHHbIX 2PAPUYECKU HA YUCTOBOT
NPSAMOU U HA KOOPOUHAMHOU NIAOCKOCIU,

—  Npo8oouUmb 00KA3amenbHble PACCyHcOeHUs Os
000CHOBAHUSL UCHIUHHOCIU YIMEEPIHCOCHUL.

B noeceonesnoit scuznu u npu uzyueHuu opyzux

npeomemog:

—  UCNOIB308AMb YUCLOBbLE MHONCECMBA HA KOOPOUHAMHOU




KCIOJIb30BATh YHCIIOBBIE MHOKECTBA HA KOOPIUHATHOMN
MPAMOM JJIsI ONIMCAHUs PEATbHBIX ITPOLECCOB U SIBICHUN;
MPOBOJIUTH JIOTUYECKHUE PACCYKICHUS B CUTYaLHSX
MMOBCEAHEBHOM KU3HU

NPAMOU U HA KOOPOUHAMHOU NAOCKOCMU 05 ONUCAHUS
PeanbHbIX NPOYECcos8 U ABNEHUL,

nPOBOOUMb OOKA3AMENbHBLE PACCYHCOCHUS 8 CUMYAYUSX
NOBCEOHEBHOUL HCU3HU, NPU PeueHUU 3a0ay U3z Opyux
npeomemos

2. Yucaau

BbIPasKeHU S

OnepupoBaTh Ha 6a30BOM YPOBHE TIOHATHUSAMU: TIEITOE
YUCJIO, JEIIMMOCTD YUCEN, OOBIKHOBEHHAsS POOD,
JecsITHYHAs APoOb, palMOHAIBHOE YKCIIO, TPUOITKEHHOE
3HA4YE€HHE YMCIIA, YaCTh, JI0JIA, OTHOILIIEHUE, TTPOIICHT,
TIOBBIIIICHUE U TIOHKEHHUE Ha 33JTAaHHOE YHCIIO TTPOLIEHTOB,
MacuTao;

OTIEPHPOBATH HA 0A30BOM yPOBHE MOHATUSMHU: JIOTapUDM
YHUClia, TPUTOHOMETPUYECKAsi OKPYKHOCTh, TpaycHast
Mepa yria, BeJIMYHHA yTiia, 33JAaHHOTO TOYKON Ha
TPUTOHOMETPHUYECKOH OKPY)KHOCTH, CHHYC, KOCHHYC,
TAHTCHC W KOTAHTCHC YTJIOB, HMEIOIIHX POU3BOJIBHYIO
BEJTUYHHY;

BBITIOJTHATE apU(METUUECKHUE IEHCTBHS C IETBIMU U
palnMoHaIbHBIMHU YHUCIIAMU;

BBITIOJTHATEH HECJIOXKHBIE MPe0Opa30oBaHUs YHCIOBBIX
BBIpKEHUH, COJIEP)KAIINUX CTETICHU YHCEI, JTHOO0 KOPHH M3
qucen, 100 JJorapu@Mbl YHCEIT;

CpPaBHUBATH pAllMOHAIBHBIC YHCIIA MEXKTY COOO;
OIICHUBATh U CPABHUBATh C PAllMOHATBLHBIMHU YHUCIAMHU
3HAYEHUS 1EJbIX CTEIECHEN Yuces, KOpHEel HaTypalbHOU
CTENEHHU W3 YhCeJI, JIOTapru(PMOB Urces B IPOCTHIX
clIydasix;

n300pakaTh TOUKAMH Ha YHUCJIOBOM MPSMOU IEIbIC U
paloHaIbHBIC YUCIIA,

n300pakaTh TOUKAMH Ha YUCIIOBOM MPSMOU 11ETIbIC
CTETIeHH YHCell, KOPHU HATypalbHOM CTETIEHU U3 YHce,
nmorapu@Mbl YKCeN B MPOCTHIX CIyJasx;

BBITIOJTHATH HECIIOKHBIE MPEOOPa30BAHUS LIETBIX U
JIPOOHO-PAIIMOHANBHBIX OYKBEHHBIX BHIPDAKECHUN
BBIPAXKATh B MPOCTEHUIINX CITy4asX U3 PAaBEHCTBA OAHY

C60000H0 onepuposams NOHAMUAMU. Yel0e YUCTLO,
denumocmo yucen, 00bIKHOBEHHASI OPOOb, OeCIMUYHAs
0pobOb, PayUoOHAIbHOE YUCTIO, NPUOIUNCEHHOE 3HAUEHUe
yucna, yacmo, 0075, OMHOUIEHUE, NPOYEHM, NOGbIUUEHUE U
HOHUMICEHUE HA 3A0AHHOE YUCTO NPOYEHMO8, MACUMAO,
nPUBOOUMb NPUMEPLL YUCETL C 3A0AHHBIMU CEOUCTBEAMU
oenumocmu;

onepuposams NOHAMUAMU. T02APUDM YUCIA,
MPUSOHOMEMPUUECKASL OKPYHCHOCTb, PAOUAHHAS U
2paodycHas mepa yena, 8eiuduna yeid, 3a0aHH020 MOYKOol
HA MPU2OHOMEMPUHECKOU OKPYICHOCMU, CUHYC, KOCUHYC,
MAH2EHC U KOMAH2EHC Y2108, UMEIOUUX NPOU3BOTILHYIO
BEIUHUHY, YUCIA € U T,

BLINOIHAMb apupmMemuieckue Oeticmeus, coiemas
VCMHbLE U NUCbMEHHbLE NPUEMbL, NPUMEHSISL NPU
HeobX00UMOCmuU 8bIYUCTUMEIbHBLE YCIMPOUCMEA,
HAxXooums 3HA4eHUsi KOPHsL HAMYPAaibHOU CIenetu,
cmenenu ¢ payuoHaIbHbLIM NOKA3amenem, 102apupma,
UCNONL3YS NPU HEOOXOOUMOCMU BbIYUCTUMETbHBLE
yempoucmea;

HONb3068AMbCSL OYEHKOU U NPUKUOKOL NPU NPAKMUYECKUX
pacuemax;

nPOBOOUNIb NO UZBECHHBIM POPMYIAM U NPABULAM
npeobpazo6anuust OYKEEHHbIX 8bIPANCEHUL, BKIIOYAIOUUX
cmenetu, KOpHU, J102apuhmol U mpuecoHOMempuiecKue
dyHrkyuu;

HAXo0ums 3HA4eHUsl YUCTOBBIX U OYKEEHHBIX BbIPANCEHUI,
ocyuecmesis Heobxooumvle NOOCHAHOBKU U




MEpPEMEHHYIO Yepe3 Ipyrue;

BBIYHCIISATH B TIPOCTHIX CIyYasX 3HAUYCHUS] YHCIIOBBIX H
OYKBEHHBIX BBIPOKEHUH, OCYIIECTBIISISI HEOOXOAUMBIE
MOJICTAHOBKH U TIpeoOpa3oBaHUs;

M300paxaTh CXEMaTHYECKH YroJI, BEJTMYNHA KOTOPOTO
BBIpQKEHA B TPaIycax;

OIICHUBATh 3HAKU CHHYCA, KOCHHYCa, TAHTCHCA,
KOTaHTeHCA KOHKPETHBIX YTJIOB.

B noeceonesnoit scuznu u npu uzyyenuu opy2ux y4eoOHvix
npeomemos:

BBITIOJIHATH BBIUMCIICHUS MIPU PEILICHUH 3a]a4
MIPaKTUYECKOrO XapakTepa,

BBITIOJIHATH IPAKTHUUECKUE PACYETHI C UCTIOIb30BAaHUEM
MIpY HEOOXOAMMOCTH CIIPAaBOYHBIX MaTepUaIoB U
BBIYHMCIIUTENBHBIX YCTPOUCTB;

COOTHOCHUTb PEAJIbHBIC BEIMUMHBI, XapaKTEPUCTUKU
00BEKTOB OKPYKAIOLIEr0 MUPA C UX KOHKPETHBIMU
YUCJIOBBIMH 3HAYEHUSIMU;

WCIOJIb30BAaTh METO/Ibl OKPYIJIEHUS, TPUOIMKEHUS 1
MPUKHUJIKU [IPU PEHICHUHU NPAKTUYECKUX 3a7a4
IMOBCETHEBHOW KU3HU

npeobpazoeanus,;

u306padxcamov cxemamuiecKku Y20, 8eIUYUHA KOMOpPO2o
svipasicena 8 2padycax uiu paouanax;

UCNONB308AMb NPU PEUleHUU 3a0aY MAOIUYHbIE 3HAYEeHUS
MPUSOHOMEMPULECKUX PYHKYUU Y2l08;

BbINOTHAMb NEPEBOO BEIUYUNBL Y2ld U3 PAOUAHHOL Mepbl 8
2paodycHyo u 0opamHo.

B noeceonesnoit scuznu u npu uzyuenHuu opyzux yueonvlx
npeomemos:

8bINOIHAMb 0CUCMBUSL C YUCTIOBbIMU OAHHBIMU NPU
peutenuu 3a0a4 npaKmuyecKo2o xapakmepa u 3a0ay u3
PA3IUYHLIX 0bacmelt 3HAHUL, UCNONb3YS NPU
HeobX00UuMoCmu Cnpagovnsie Mamepuavl U
sblYUCIUMENIbHbIE YCIMPOUICMEa,

OYeHUuBamv, CPABHUBAMb U UCNOIb308AMb NPU PeuleHUU
NPAKMUYECKUX 3a0a4 YUCT08ble 3HAUEHUS PeabHbLX
8e/IUYUH, KOHKDEMHble YUCTI08ble XAPAKMEPUCMUKU
00bEKM08 OKPYHCAIOULe20 Mupa

3. YpaBHeHus U

HEepPaBEHCTBa

Pemars MHEHHBIE YPaBHEHUS U HEPABCHCTBA,
KBaJIpaTHbIE YPAaBHEHHUS;

periaTh jorapuGMUUECKUE ypaBHEHUS BHIA log a
(bx + ¢) = d u mpocrTeiinire HepaBeHcTBa Buaa 109 a X < d;

bx+c—

pelaTh MoKaszaTesibHble YpaBHEHUS, BUIA & d (roe
d MO’KHO TIPECTABUTH B BUJE CTEIICHH C OCHOBAHUEM &) U
npocreiiinue HepaBeHcTBa Buga 8°< d  (rae d MoxHO

npeACTaBUTh B BUAC CTCIICHU C OCHOBAHUCM a),

Pewams payuonanvusie, nokazamenvHvie u
Jl02apughmuiecKue ypasHeHus u HepageHCcmaa,
npocmetiuiue UpPaAYUOHAIbHbIE U MPUSOHOMEMPUYECKUe
YPABHeHUs, HePABEHCMBA U UX CUCTNEMDb,

UCNONBL308aMb MEMOObl peuleHUs YPABGHEHUIL: npugedeHue
K 8UOY «NpOU38e0eHuUe PABHO HYIO» UTU «4ACHOE PAGHO
HYJII0Y, 3AMeHA NepeMenHbIX,

UCNONb308AMb MEMOO UHMEPBATI08 O/l PeUEHUs.
HepageHcma,

UCNONb308aMb 2paghuyeckuti Memoo O NPUOTUNCEHHO2O
peuleHus ypasHeHutl U HepaseHcmas;

uzobpasicame Ha MPU2OHOMEMPUUECKOU OKPYICHOCU




IIPUBOJUTH HECKOJIBKO IIPUMEPOB KOPHEN IIPOCTEUIIETO
TPUTOHOMETPHUYECKOTO YPaBHEHUS BUA: Sin X = &, COS X =
a, tgx=a, ctg X = a, rae a — TabIMYHOE 3HAUCHUE

COOTBETCTBYIOIIEH TPUTOHOMETPHUIECKON (DYHKIINH.

B noeceonesnoit scuznu u npu uzyuenHuu opy2ux

npeomemos:

COCTaBJIATh U PEIIATh YPABHEHUS U CUCTEMBI YPABHEHUN

IIpH pCIICHUN HECJIOXKHBIX IMPAKTUYCCKUX 3aJa4

MHOIHCECMBO PeueHUli NPOCMeUuUx
MPUSOHOMEMPUYECKUX YPAGHEHUIL U HEPABEHCME,

—  bINOIHAMb OMOOP KOPHEll YPAGHEHUL UIU peuleHUll
HEepagencme 6 COOmeemcmaul ¢ 0ONOJIHUMENbHLIMU
VCIOBUAMU U OCPAHUYEHUSIMU.

B noeceonesnoii scuznu u npu uzyueHuu opyzux y4eoHvlx

npeomemos:

— cocmaenamo u peulams YpagHeHus, CUCIeMbl YPAGHEHUL U
HepaseHcmea npu peuleruu 3a0ay Opyeux y4eonvix
npeomemos;

—  UCNONIL308AMb YPABHEHUS U HEPABEHCMEA Ol
HOCMPOEHUs. U UCCIeO08AHUSL NPOCMEUUUX
Mamemamuyeckux mMooeneti peaibHblX CUMYayul uiu
NPUKIAOHBIX 3A0aY,

—  yMemb UHMEPNpemupo8ams NOLYYeHHblU NPU peueHuu
VpasHeHusl, HepaseHCmMaed Ul CUCTeMbl pe3yibman,
OYeHUBAMb €20 NPasoonooodue 8 KOHmeKcme 3a0aHHOl
PpeanvHolU cumyayuu i npUKIaoHou 3a0ayu

4. DyHKkunu

OnepupoBath Ha 6a30BOM yPOBHE MOHATUSIMU:
3aBUCHUMOCTb BEJIMYMH, QYHKIINS, apTYMEHT U 3HaYCHHE
dbyHKIIMH, 001aCTh ONIPEACIICHUS] 1 MHOXKECTBO 3HAYCHUH
¢dbyskuun, rpaduk 3aBUCUMOCTH, Tpaduk HYHKIIUU, HYJIN
(GyHKIHMH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA, BO3pACTaHUE
Ha YHMCIIOBOM MPOMEXKYTKE, YObIBaHHE Ha YHCIOBOM
MIPOMEXYTKE, HAauOOJIbIlIee U HAaMEHbIIIee 3HAUCHHE
(YHKIIMH HAa YUCIIOBOM IPOMEKYTKE, IEPHOINYECKast
(byHKIMS, IEpUOT;

oTepupoBaTh Ha 0230BOM YpOBHE MOHATUIMHU: MpsMas U
oOpaTHasi MPONOPLHOHAIBHOCT JINHEIHAS,
KBaJIpaTHyHas, JorapuMUyecKas u nmokasareabHas
(GyHKIMH, TPUTOHOMETpUYECKHe (DYHKIUY;
pacrno3HaBaTh rpaUKu dEMEHTAPHBIX QYHKIIHI: MpAMOit
1 0OpaTHOM MPOTOPIIUOHATHHOCTH, THHEHHOM,
KBaJIpaTUYHOM, JorapupMUUecKoi 1 Moka3zaTeIbHON
(GYHKIHHI, TPUTOHOMETPUIECKHUX (PYHKIIHIA;

—  Onepuposamuv NOHAMUAMU.: 3A6UCUMOCTIb GETUYUH,
GdynKkyus, apeymenm u 3Havenue GyHKyuu, ooacmo
onpeoesieHUs U MHONCECMB0 3HAYeHUll ()yHKYuU, cpapux
3asucumocmu, epaghux QyHKyuu, Hyaiu QyHKyuu,
NPOMENCYMKU 3HAKONOCMOSHCMBA, 803PACMAHUe HA
YUCTI080M NPOMeEdCYmKe, YOblaHUE HA YUCTOBOM
npomedcymke, HauboIbuee U HauMeHblUlee 3HAYeHUe
@YHKYUU HA YUCTOBOM NPOMEIICYMEKE, NePUOOUECKAS]
@yHKYUSA, nepuoo, YemHas u Hedemuas OYHKYuu,

—  onepuposamv NOHAMUSAMU. NPIMASL U OOPAMHAsL
NPONOPYUOHATLHOCTY, IUHEUHAS, K8AOPAMUYHAS,
Jloeapugmuieckas u noKazamenibHas QYHKYuuU,
mpusoHomempuieckue QyHKyuu,

— onpedensamp 3HaueHue QYHKYUU no 3HAYEHUIO ApeyMeHma
npU paA3IUYHLIX CNOCO0AX 3a0aHUsL PYHKYUU,

—  cmpoums epaghuru u3y4eHHbIX QYHKYULL

—  OnuUCvLIBaAmb NO 2PAPUKY U 8 RPOCMEUWUX CIYUASIX NO




— COOTHOCHUTbH I'paKu JIEMEHTAPHBIX (QYHKIUI: IPSIMON U
00paTHOH MPOTIOPIMOHATHHOCTH, IMHEHHOMN,
KBaJIpAaTHYHOM, TorapruPMUIECKON U MOKa3aTeIbHOM
(GyHKIUH, TPUTOHOMETPUYECKUX (QYHKIUH ¢ popmyamH,
KOTOPBIMH OHH 33/1aHbl;

— HaXOJWTh O TpapuKy NpUOIMKEHHO 3HAYCHHUS (DYHKIIUN
B 3a/IaHHBIX TOYKaX;

—  OIpeAeNATh Mo rpaduKy CBOMCTBA GyHKIUH (HYIH,
MIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA, TPOMEKYTKU
MOHOTOHHOCTH, HaUOOJIbIIINE U HAUMEHBIIINE 3HAYEHUS U
T.1L.);

— CTPOMTb 3CKU3 rpaduka GyHKINHU, YA0BIETBOPSIOLIEH
MIPUBEACHHOMY HAa00Opy yCI0BUH (IIPOMEKYTKH
BO3pacTaHusl / yObIBaHUS, 3HaUeHUE (DYHKIIMH B 33JaHHOMN
TOYKE, TOYKH IKCTPEMYMOB U T.]1.).

B noeceonesnoil ycuznu u npu uzyuenuu opyzux

npeomemos:

— ompeaensaTh no rpadukaM CBONCTBA pealbHBIX MPOILIECCOB
Y 3aBUCUMOCTEH (HanOOIbIIME M HAMMEHBIITNE 3HAYCHHUS,
MIPOMEXYTKH BO3PACTaHUS U YObIBaHUS, IPOMEKYTKHI
3HAKOMOCTOSIHCTBA U T.I1.);

— HMHTEPIPETUPOBATH CBONCTBA B KOHTEKCTE KOHKPETHON
MIPAKTUYECKOU CUTYalluu

G opmyne nosederue u c80UCMBA PYHKYUU, HAXOOUMb NO
epaguxy ynkyuu Hauboavuue U HauMeHbUUe 3SHAYEHUL,
cmpoums ICKU3 epapuxa GyHKkyuu, yoosiemsopsouleli
npUBeOeHHOM)Y HabOPy YCI08Ull (NPOMENCYMKU
803pacmanus/yovi6anus, 3HaveHue QYHKYUU 6 3a0aHHOU
mouke, MOUKU IKCMPEMYMO8, ACUMNIMOMbL, HYIU QYHKYUU
um.o.);

— pewiambs ypasHenus, npocmeuuiue cucmemsl ypagHeHull,

UCNONIL3YS CBOUICMEA PYHKYUL U UX 2PAPUKOB.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux y4eoHvlx
npeomemoes:

onpeoesims no epaghukam u UCNOIb308aMb Olsl PEULeHUs.
NPUKIAOHBIX 3A0ay CBOUCMEA PEANbHbIX NPOYECCO8 U
3asucumocmell (HauboIvLUIUe U HAUMEHbUIUE 3HAYEHUS,
NPOMENCYMKU 803PACMAHUSA U YObI8AHUS (DYHKYUU,
NPOMENCYMKU 3HAKONOCMOSHCMBA, ACUMNIONMbL, NEPUOO
umn.),

UHMEPNPEeMUPOBAms CEOUCMBA 8 KOHMEKCMe KOHKPEMHO
NPAKMUYecKol cumyayuu,

onpedensams no epaguxam npocmeriuiue XapaKmepucmuKu
NepuooOUYeCcKUX npoyeccos 8 OUOI02UU, IKOHOMUKE,
MY3biKe, paouocesizu u op. (AamMnaumyoa, nepuoo u m.n.)

5. eMeHTBI
MaTEeMAaTHYECKOro

aHaJM3a

— OmnepupoBaTh Ha 6a30BOM YPOBHE MOHSITHIMHU:
npou3BoIHAs (QYHKIIUK B TOUKE, KacaTelbHas K TpaduKy
(GyHKIMH, TPOU3BOAHAS (QYHKIUY;

— OIpeAensaTh 3HAYeHHE MPOU3BOTHON (DYHKIIMH B TOUKE 110
M300paxKeHUI0 KacaTelbHOH K rpaduKy, IPOBEIEHHOI B
9TOU TOUKE;

— pemiath HECJOXKHBIE 3a]]aul HAa IPUMEHEHUE CBS3H MEXKIY
MIPOMEXKYTKaMU MOHOTOHHOCTH M TOUKaMH SKCTpEMyMa
(GYHKIMH, ¢ OTHON CTOPOHBI, U MPOMEXKYTKAMHU
3HAKOTOCTOSIHCTBA U HYJISIMH MPOU3BOAHOM 3TO# pyHKITMHU
— C IPYroMu.

Onepuposamv NoHAMUAMU: NPOU3BOOHASE (DYHKYUU 8
mouKe, KacamenbHasl K 2paguxy GyHKyuu, npoussoonas
dyHxyuu;

BLIUUCTIANb NPOU3BOOHYIO OOHOUIEHA, MHO20UIEHd,
K8AOPAmMHO20 KOPHS, NPOU3BOOHYIO CYMMbL PYHKYULL,
BLIUUCTIAMb NPOU3BOOHBLE INEMEHMAPHBIX DYHKYUL U UX
KOMOUHAYULL, UCNOTIb3YSL CNPABOYHbBLE MAMEPUATL,
uUccne008ams 6 NPOCMeUuUX Cy4asx OyHKyuu Ha
MOHOMOHHOCHb, HAX00UMb HAUOOIbUIUE U HAUMEHbULUE
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B noeceonesnoi scusnu u npu usyuenHuu opyzux

npeomemoes:

— TOJIB3YSCh IpadKaMH, CPABHUBATH CKOPOCTH
BO3pacTaHusl (pOCTa, MOBBIILICHUS, YBEIUUEHUS U T.I1.) WU
CKOpOCTH YObIBaHMS (IIaICHUS, CHI)KEHUS, YMEHBIIICHUS 1
T.Il.) BEJIMYMH B PEAJIbHBIX MPOIIECCAX;

— COOTHOCHUTBH I'pa)MKH PEATbHBIX MPOLIECCOB U
3aBUCHUMOCTEH C UX OMUCAHUSAMH, BKIIOYAIOLUMU
XapaKTEPUCTUKHU CKOPOCTU U3MEeHEeHHUs (OBICTPBII pocT,
IJIaBHOE MOHMKEHUE U T.11.);

— HCIOJb30BaTh rpapMKu peaibHbIX MPOLIECCOB AJIs
pelIeHNs HECTIOKHBIX MPUKIIAJAHBIX 3a/1a4, B TOM YHUCIIE
ompezenss o rpaguKy CKOpoCTh X0Ja mporecca

3HAYeHUs: YYHKYUll, Cmpoums 2paguxu MHO2041eHO8 U
APOCMeUuux payuoHaIbHbIX QYHKYUL ¢ UCHOTb30BAHUEM
annapama MamemamuyecKo2o aHanu3a.

B noeceonesnoit scuznu u npu uzyueHuu opyzux yueonvx

npeomemos:

—  pewiamsb NpuKIAOHble 3a0a4u U3z Ouoiocul, Gusuxu,
XUMUU, IKOHOMUKU U OPY2UX NPEOMEMO8, CE8A3ANHHbLE C
uccnedosanuem Xapakmepucmux peaibHulX NPOYeccos,
HAX024#COeHUeM HaubONbUUX U HAUMEHbUIUX SHAYEHU,
CKOpOCMU U YCKOPEHUsL U M.N.;

—  UHmepnpemupo8amsv NoIy4eHHbvle pe3yibmanmbl

6. CraTucTuka u
Teopusi
BEPOATHOCTEN,
JIOTHKA H

KOMOMHATOPHUKA

— OmnepupoBarh Ha 6a30BOM YPOBHE OCHOBHBIMU
OTIHCATELHBIMU XapaKTEPUCTUKAMH YUCIIOBOTO Habopa:
cpenHee apupMeTHUIECKOe, MeIMaHa, HanboJbIIee 1
HauMeEHbIIIee 3HAYCHUS;

— omnepupoBaTh Ha 0230BOM YpOBHE NOHATUSAMHU: YACTOTA U
BEPOSATHOCTH COOBITHS, CITy9aliHBIN BHIOOD, OTIBITHI C
PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH;

—  BBIYUCIISITH BEPOSITHOCTH COOBITUI Ha OCHOBE I0/ICYETa
YHclla UCXO/I0B.

B noeceonesnoii ycuznu u npu uzyuenuu opy2ux

npeomemos:

— OILIGHUBATh U CPABHUBATH B MPOCTHIX CIIy4asx
BEPOSITHOCTH COOBITHI B peanbHOMN KU3HU;

— UUTaTh, COMOCTABIAThH, CPABHUBAThH, HHTEPIPETUPOBATH B

MPOCTHIX CIydadX pCaJibHbIC JaHHBIC, ITPCACTABJIICHHBLIC B

—  HUmems npedcmasnenue 0 OUCKPEMHBIX U HENPEPbIEHbIX
CTYUAUHBIX BETUYUHAX U PACHPEOENICHUSX, O
He3a8UCUMOCU CTLYYAUHBIX GETUYUUH,

—  umemwv npedcmagienHue 0 MamemMamudyeckom OHCUOAHUU U
oucnepcuu Ciy4aunblx GeIUYUH,

—  umemw npedcmaegierHue 0 HOPpMAaIbHOM pacnpeoeneHuu u
npumMepax HOPpMAaIbHO pAcnpeOeNeHHbIX CYUaAUHbIX
GeUYUH,

—  NOHUMAamMb Cymb 3aKOHA OONLULUX YUCET U 8b1OOPOUHO20
Memooa usmepenus 6epoSMHOCMELlL,

—  umemv npedcmagierue 00 YCI06HOU 8EPOAMHOCIU U O
NOJIHOU 8EPOAMHOCMU, NPUMEHAMb UX 8 PeUeHUU 3a0al,

—  umMemv npeoCcmagieHue 0 adMdCHLIX YACMHBIX BUOAX
pacnpeoenenuti U NPUMEHAMb UX 8 peuleHUuu 3a0ay;

—  umMems npeocmasieHue 0 KOppensyuu Ciy4aiunblx eTUtUH,
0 JIUHEUHOU pecpeccuu.

B nosceonesnoi scuznu u npu usyuenuu opyzux

npeomemos:
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BHJIe TaONHII, qUarpamm, rpadukoB

—  BLIYUCTIAMb UIU OYEHUBANb BEPOAMHOCIU COOLIMUIL 8
PeanbHOU HCUZHU,

—  gblOUpamsv noOXoosauue Memoobl NPedCmasieHus U
00pabomKu OaHHBIX;

—  YMemb peuams HeClodCHble 3a0aiu Ha NPUMEHeHUe
3aKOHA OONLUIUX YUCET 8 COYUOTO2UL, CMPAXOBAHUU,
30pasooxpanenuu, obecnevenuy 6€30nACHOCMU HACeleHUs
8 YPE3BbIUALHBIX CUMYAYUSX

7. TekcTOBBIE 32291

PemaTh HecoKHbIE TEKCTOBBIE 33]1a4M Pa3HbIX TUIIOB;
aHAIM3UPOBATh YCIOBHE 3aJjauHl, IPH HEOOXOAUMOCTH
CTPOUTH JIJIS €€ pellIeHUs] MaTeMaTHYeCKyI0 MO/IEINb;
MMOHUMATh U UCIIOJIB30BaTh JJISl peUICHUS 3a1a4u
nH(pOopMaINIO, IPEICTABICHHYIO B BUJIE TEKCTOBOM U
CHUMBOJIBHOM 3alMCH, CXeM, TabJu1l, TuarpaMM, rpauKos,
PHUCYHKOB;

JeWCTBOBATH 0 AITOPUTMY, COJIEPHKAILEMYCS B YCIOBUU
3aJauuy;

UCIOJIb30BATh JIOTUYECKUE PACCYXKICHHS NIPH PEIICHUH
3aJauuy;

paboTathk ¢ U30BITOUHBIMU YCIOBUSMHU, BEIOUpas U3 Bcel
nHGOpMalNH, 1aHHbIE, HEOOXOAUMBIE AJIS PeIIECHUs
3aJauuy;

OCYILECTBIIATh HECIIOXKHBIN 11epedop BO3ZMOKHBIX
peleHuii, BBIOUpas U3 HUX ONTHUMAaIbHOE 10 KPUTEPUSIM,
c(OpMYJIMPOBAHHBIM B YCIIOBUH;

aHAJIM3UPOBATh U UHTEPIPETUPOBATH MOIy4EHHbIE
peleHus B KOHTEKCTEe YCIOBUS 3aa4l, BEIOUPATh
peleHysi, He MPOTUBOpeYaIINe KOHTEKCTY;

pelark 3a1a4l Ha pacyeT CTOMMOCTHU NOKYIOK, YCJIYT,
MOE€3/J0K U T.IL.;

pelIaTh HECIO0XKHbIE 3a7ja4H, CBA3aHHBIE C JJOJIEBBIM
y4JacTHEM BO BIIaIcHUM (PUPMOH, peIIpUsTHEM,
HEJBUKMMOCTBIO;

—  Pewamb 3a0ayu pasHvlx munos, 8 mom yucie 3a0a4u
NOBbIUEHHOU MPYOHOCMU

—  8bIOUPaAMb ONMUMATLHBLUL MEMOO peleHUs 3a0ayl,
paccmampusas paziuiHvle Memoobl,

—  cmpoumsb MoOOeb peueHus 3a0ayu, nPosooOUMb
doKazamesnbHvle PACCYHCOCHUS,

—  pewams 3a0ayu, mpedyowue nepebopa apuarnmos,
npoeepKuU YCi06ull, 8b1O0OPA ONMUMATLHO20 pe3yIbmama,

—  AHAIU3UPOBAMb U UHMEPNPEMUPOBAMb Pe3YIbMamyl 8
KOHmMeKCcme YC08Us 3a0ayl, 8blOUpams peueHusl, He
npomugopedaue KOHMeKcmy;

—  nepesooumv npu peuteruu 3a0avu UHGOpMayuio Uz 00HOU
@ opmol 6 Opyeyto, UCNONB3YS NPU HEOOXOOUMOCIU CXeMbl,
mabauysl, epaghuxu, ouazpammo;

B nosceonesnoi scuznu u npu uzyuenuu opy2ux

npeomemos:

—  pewams npaKxmudeckue 3a0a4u u 3a0a4u uz opyeux
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— pemiarb 3a/1a4M Ha IPOCThIE IPOLIEHTHI (CUCTEMBI CKHJIOK,
KOMHCCUH) U Ha BBIUYUCIIEHUE CIIOXKHBIX ITPOLIEHTOB B
Pa3IMYHbIX CXEMax BKJIA/0B, KPEAUTOB U UIIOTEK;

— pemiath NpakTUYECKHUE 3a/1a4M, TpeOyromue
HCII0JIb30BAHUS OTPULIATENIbHBIX YMCEII: Ha OIIPE/IECICHHE
TEMIIEPATYPhl, Ha ONPEACICHUE MOJI0KEHHSI HA BpEMEHHOI
OCH (10 HAIIEH PBI U TIOCIIE), HA ABMKEHUE JCHEKHBIX
cpencTB (MPUX0J/pacxo), Ha ONpeIeTICHIE
II1yOUHBI/BBICOTHI U T.I1.;

— HCINOJb30BaTh MOHATHE MaclITaba JAJis HaX0XKACHUS
paccTOsHUN U IJIMH Ha KapTaxX, IUIaHaX MECTHOCTH,
IJIaHax MOMEUIEeHUH, BBIKpOHiKax, mpu padoTe Ha
KOMIIBIOTEpE U T.II.

B noeceonesnoil ycusznu u npu uzyuenuu opyzux
npeomemos:

— pemiath HECJOXKHbIE MPAKTHUECKUE 3a]]a4l, BOSHUKAIOILIUE
B CUTYallUsX MIOBCETHEBHOM KU3HU

npeomemos

8. 'eomeTpus

— OmnepupoBaTh Ha 6a30BOM YPOBHE MOHITUSMH: TOUKA,
MpsiMasi, TNIOCKOCTh B MTPOCTPAHCTBE, MAPAIUICTLHOCTD U
MEPIIEHANKYIISIPHOCTH TMPSMBIX U TUIOCKOCTEHH;

— pacro3HaBaTh OCHOBHBIC BU/IbI MHOTOTPAaHHUKOB (TIpU3Ma,
MUpaMuIa, PSMOYTOJIbHBIN TapalIeNienuie, Ky0);

— H300paxkaTh U3y4aeMbie (PUTYPHI OT PYKHU U C
MPUMEHEHHEM MIPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;

— JenaTh (BBIHOCHBIC) TUIOCKHE YEPTEIKU M3 PUCYHKOB
MPOCTHIX 00BEMHBIX (PHUTYp: BU CBEPXY, COOKY, CHU3Y;

— W3BJIEKaTh MH(OPMAIHIO O TIPOCTPAHCTBEHHBIX
reOMETPUIECKUX (DUTYpax, MPEICTABICHHYIO Ha YepTekKax
Y PUCYHKAX;

— IpHUMEHsATH Teopemy [ludaropa npu BeIYKUCICHUN
3JIEMEHTOB CTEPEOMETPUUECKUX puryp;

— HaXOJUTh 0OBEMBI U IJIOLIAAN OBEPXHOCTEH
MPOCTEHUIINX MHOTOTPAHHUKOB C TPUMEHEHHUEM (OPMYIT;

— pacro3HaBaTh OCHOBHBIE BH/IbI TEJ BpalleHUs (KOHYC,
LWIMHAP, chepa u map);

Onepuposamv NOHAMUAMU: MOYKA, NPAMAS, NIOCKOCMb 8
NPOCMpancmee, NapauilelbHoCmb U NePReHOUKYIAPHOCHIb
APAMBIX U NIOCKOCMEl;

npUMeHsAmMb OJisk peueHUss 3a0ay 2eomempudeckue Gaxkmot,
eciu yCco8usi NPUMeHeHUs 3a0anbl 8 A6HOU (hopme;
pewams 3a0a4u Ha HAX0HCOeHUe 2e0MeMmpudecKux
BEUYUH NO 0OPAZYAM UTU ANCOPUMMAM,

oenamu (8bIHOCHbIE) NIOCKUE YEPMEINCU U3 PUCYHKOG
00beMHbIX PU2yp, 8 MOM YUCIe pUcO8ams 8UO CEEPXY,
COOKY, CMpOUmbs CeyeHUst MHO202PAHHUKO8,

u381eKAMb, UHMEPNPEMUPOBAMb U NPEOOPA306bIEANb
uHMopmMayuIo 0 2eomempuyeckux gueypax,
NPEOCMABIEHHYIO HA YEPMENCAX;

NPUMEHSIMb 2eOMempuyecKue hakxmol st peuleHus 3a0avy,

6 Mmom vucie npednwzaza;omux HECKOJIbKO Uuiazcoe
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— Haxo0JUTh OOBEMBI U TUIOIIATN TIOBEPXHOCTEH
MPOCTEHIINX MHOTOTPAHHUKOB U TEJI BPAIIEHUS C
MpUMEHEHHEM (DOPMYIL.

B noeceonesnoit ycuznu u npu uzyueHuu opy2ux

npeomemos:

COOTHOCHTBH a0CTPAKTHBIC TCOMETPHUCCKUE TIOHSTUS U

(hakThl ¢ peaIbHBIMH KU3HCHHBIMHU 00bEKTaAMH U

CUTYaIUsIMU;

— UCIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX
TEOMETPUUECKHUX (DUTYP TS pEIIeHUs TUITOBBIX 3a71a4
MPAKTUYECKOTO COJIEPIKAHUS;

— COOTHOCHTH IUIOLIAIA MIOBEPXHOCTEN TEJ OJJUHAKOBOM
(hopMBI pa3IUUHOTO pa3mepa;

— COOTHOCHUTBH 00BEMBI COCYZIOB OJIMHAKOBOU (POPMBI
pPa3IUYHOTO pa3Mepa;

— OIeHuBaTh (popMy MPaBUILHOTO MHOTOTPaHHUKA MTOCTIE
CIIUJIOB, CPE30B U T.II. (OMPEACTATh KOJIUYECTBO BEPIIHH,
pebep u rpaHel MoJydYeHHBIX MHOTOTPAHHHUKOB)

peutenus;

—  ONUCHIBAMb 83AUMHOE PACNOJIONCEHUE NPAMBIX U
NI0CKOCMeEl 8 NPOCMPAHCmee;

—  opmynuposame ceolicmea u npusHaKu gueyp;

—  00Ka3b186amMb 2e0MempuiecKue YmeeprHcOeHus,

— grademv cmaHOapmHoU Kiaccugpurayuei
NPOCMPAHCMBEHHBIX hueyp (nupamuowl, npuzmbl,
napannenenuneovl),

—  Haxooumwv 06veMbl U NIOWAOU NOBEPXHOCMEl
2eoMempudecKux mej ¢ npumMeHenuem hopmyn;

—  GLIYUCTIAMb PACCMOANHUSL U Y2TIbl 8 NPOCMPAHCMEE.

B noeceonesnoit ycuznu u npu uzyuenuu opyux

npeomemos:

—  UCNONb308aMb CEOUCMBA 2e0MEMPUUECKUX PUeyp 014
peutenus 3a0ay npaKmu4ecko20 Xapaxkmepa u 3a0ay u3
opyeux obnacmeti 3HaHUlL

9. BekTopbl U
KOOPIAHHATHI B

MPOCTPAHCTBE

— OmnepupoBath Ha 6a30BOM YpOBHE MOHATHEM JIEKAPTOBBI
KOOpPJIMHATHI B IPOCTPAHCTBE;
— HaxoJUTh KOOPJIUHATHI BEPIIUH Ky0a U MPSIMOYTOJIbHOTO

nmapajiiCicnuieaa

—  Onepuposamsv ROHAMUAMU 0EKAPMOBbL KOOPOUHAMDbL 8
NPOCMpPaHcmee, 6eKMop, MOOYilb 6eKMOPA, PAGEHCMBO
BEKMOPO8, KOOPOUHANMBL BEKMOPA, Y20l MENCOY
BEKMOPAMU, CKANAPHOE NPOU3BEOeHUE 6EKIMOPO8,
KOJUIUHEApHble 8eKMOPbL,

—  HAXo0umbuv paccmosiHue mMexcoy 08yMs MOUKAMU, CYMMY
BEKMOPO8 U NPOU3BEOEeHIUe BEKMOPA HA YUCILO, V2Ol
MedHCOY 8eKMOPaAMU, CKANAPHOE NPoU3sedeHuUe,
PACKIAObI8AMb 8EKMOP NO 08YM HEKOJIUHEAPHbIM
eeKmopam,

— 3a0a8ambv NIOCKOCHb YPABHEHUEM 8 OeKAPMOBOU
cucmeme KOOpoOuHam;

—  pewams npocmeiuiue 3a0a4u 66e0eHUEM 6EKMOPHO2O
basuca

10. UcTopus

— OnwmceiBaTh OTACJIbHBIC BBIAAOIIUCCA PC3YIIbTATHI,
TIOJIYYCHHBIC B XOZIC PA3BUTHA MATCMATUKHN KAaK HAYKU,

— Ilpeocmasnsams 6K1AO GbIOAOUUXCA MATNEMAMUKOS 8
passumue MamemMamurky U UHbIX Hay4HbIX oOnacmell;
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MaTeMaTHKH 3HATh MPUMEPHI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB | — HOHUMAMb pOib Mamemamuku 8 pazsumuu Poccuu
B CBS3U C OTEYECTBEHHON U BCEMUPHON UCTOPUEN;
MMOHMMATh POJIb MATEeMATUKH B pazBuTun Poccun
[IpuMeHsTh U3BECTHBIE METOAbI TIPH PEIICHUU —  HUcnonvzosamv ocHOBHbIE MemOObl O0KA3AMeElbCmEda,
CTaHJApPTHBIX MaTEMaTUYCCKUX 3aJa4; npoeodumb 00KaA3amellbCmeo U 8bINOJIHAMD
3aMe4aTth U XapaKTePH30BaTh MATEMATHICCKHE onposepoicenue,
3aKOHOMEPHOCTH B OKPYXKAIOIIEH JIEHCTBUTEIbHOCTH; MPUMEHSMY OCHOGHbLE MEMOObL PeUleH A
11. MeTtoanl . Mamemamu4eckux 3a0a4,
MIPUBOUTH IPUMEPHI MATEMATHUIECKUX 3aKOHOMEPHOCTEH .
MATeMATHIH HA OCHO8E MAMEMAMUYECKUX 3aKOHOMEPHOCmeU 8

B NIPUPOJE, B TOM YHCIIE XapaKTEPU3YIOLIUX KPAacoTy U
COBEPIIECHCTBO OKPY)KAIOIIEr0 MUpa U MPOU3BEACHUN
HCKYCCTBA

npupooe Xxapakxmepuszo8ams Kpacomy u cO8epuieHCmeo
OKpYHCaIoOuie2o Mupa u npou3eeo0eHull UCKyccmed,
NpUMEHAMb npocmeluiue npocpammusle cpeocmead u
9NEeKMPOHHO-KOMMYHUKAYUOHHbIE CUCTEMbL NPU PeUleHUU
MamemamuyecKux 3a0ay
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2. Conepmafme TEM yqeﬁﬂoro nmpeamMera «MaremaTuka: anreﬁpa H HaYaJ/1a

MaTeMaTUYCCKOI'0 aHA/Iu3a, recOMETpUus» basoBblit YpoB€Hb

2.1 Anreﬁpa H HAYaJIa MATEMATHYICCKOI0 aHaJ/JIu3a

IloBTOpenue. Pemnienue 3a/1au ¢ MCHOJIB30BAaHUEM CBOMCTB YUCEN M CUCTEM CUMCIICHUS, IEIUMOCTH,
JIOJIEN W YacTeu, MPOUEHTOB, MOJIyJIel uncell. Penienue 3a1a4 ¢ MCIOIb30BaHUEM CBOMCTB CTEIICHEN U
KOPHEM, MHOTO4JIEHOB, TPE0Opa30BaHNl MHOTOWIEHOB U APOOHO-PAlMOHATIBLHBIX BBIPAXKEHUH.
Pemenue 3agau ¢ CNoJIb30BaHUEM I'paayCHOM MepbI yriia. Mo1ysb 4Kciia U ero cBoicTBa. Pemenue
3aJ1a4 Ha JBUKEHHE U COBMECTHYIO pabOTy € IMOMOIBIO JTUHEHHBIX U KBaJIPpaTHBIX YPAaBHEHUM U UX
cucreM. Pemenue 3a1a4 ¢ MOMOUIBIO YMCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJIHOM
MIEPEMEHHOM, C IPUMEHEHUEM N300pakKeHMsI UMCIIOBBIX TPOMEXYTKOB. Pemenue 3amay ¢
HCII0JIb30BAHNEM YHCIIOBBIX PYHKUUN U uX rpadukos. Mcnonb3oBaHne CBOMCTB U IrpaduKkoB

JIMHEHHBIX U KBAJIPATHIHBIX (YHKIMI, 06paTHOI MPONOPLIHOHATBHOCTH U QyHKIMH Y = /X .

I'padmueckoe penienrne ypaBHEHU 1 HEPaBEHCTB.
Tpuronomerpuueckasi OKpy:KHOCTb, paouanHas mepa y2ia. CUHYC, KOCUHYC, TAHT'€HC, KOMAH2EeHC
MIPOU3BOJILHOTO yriaa. OCHOBHOE TPUTOHOMETPHUECKOE TOKJIECTBO U CJIEJACTBUS U3 HET0. 3HAUEHUs

T T T T
TpuroHoMeTpHueckux GyHkiwmii st yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, E, Z,g, E pan).
DopMynbl CLOHCEHUS MPULOHOMEMPUYUECKUX YHKYULL, POPMYIbL NpUSeOeHuUst, hopmyibl OBOUHO20

apaymenma.
Hyuin pyHKumMu, npomMeskyTKHM 3HAKONOCTOSIHCTBA, MOHOTOHHOCTBL. Hanbospiiee 1 HauMeHblIlee
3HaueHune GyHkuu. [lepuonnueckne Gynkmuu. YeTHOCTh M HeUeTHOCTH pyHKIMHA. CrodwcHble
@dyHKyuu.

Tpuronomerpuveckue Gpynkuun Y =COSX, Y =SiNX, y =tgX . @yuxyus Yy = CtgX . Cpoiicta u
rpaduKy TPUrOHOMETPUUECKUX QYHKIMH. APKKOCHHYC, apKCUHYC, apKTaHT'€HC YUCIA. ApKKOmMAaHeeHc
uucaa.

IIpocreiimme TPUroHOMETPHYECKHE YPaAaBHEeHUs1. PelieHre TpUroHoMEeTpUYECKUX YpPaBHEHU M.
Obpamusie mpueconomempuyeckue GyHKyuu, ux ceoticmea u epaguxu. Pewenue npocmetiviux
MPUSOHOMEMPULECKUX HEPABEHCME.

CreneHsb ¢ 1eHCTBUTEIbHBIM I0KA3aTeJIeM, CBOICTBA CTEICHH.

IIpocTeiimme noka3arejibHble YypaBHeHHsI U HepaBeHcTBA. [lokazaTenpHas GyHKIUS U €€ CBONCTBA
u rpaduk.

Jlorapudgm yuciaa, coiictBa gorapudma. [lecatnunsiii norapudm. Yucno e. Hamypanouoiii
noeapughm. IlpeobpazoBanue norapupMudeckux BoipaxkeHuil. Jlorapugpmuyeckue ypaBHeHus u
HepaBeHcTBa. Jlorapudmuueckas GyHKIHS U €€ CBOICTBA U TpaduK.

Crenennasi pyHkuus u ee cBoiicra u rpapuk. MppanuonansHsie ypaBHeHUs. Memoo unmepsanos
071 pewenus Hepagencms. IIpeobpazosanus epaguros yukyuil: cogue 80016 KOOPOUHAMHBIX Ocell,
pacmsiceHue U cocamue, OmpadceHue OMHOCUMeNbHO KoOpOuHamuulx ocel. I paguueckue memooul
peutenus ypasrneHull u HepaseHcms. Peuenue ypasnenuii u nepagencms, cooepicaujux nepemenHyio
noo sHaxkom mooyis. Cucmemvl NOKA3AMENbHBIX, 102APUDMULECKUX U UPPAYUOHATIbHBIX YPABHEHU.
Cucmemvl nokazamenvHuix, 102apupMuieckux HepaseHcms. Bzaumno oopamusie ghynxyuu. I paghuxu
83AUMHO 0OPAMHBIX QYHKYUU. YpasHeHus, cucmemsl YPAGHeHUL ¢ NApamMempoM.

IIpousBoanas pynkuum B Touke. KacarenbHas k rpaguky ¢pyHkuuu. I'eomerpudyeckuit u
¢u3nyeckuit cMpIcs Ipou3BogHOMN. [Ipon3BoaHbIe AeMeHTapHbIX GyHKUUH. [Ipasuna
ouppepenyuposanus. Bmopas npouzeoonas, ee ceomempuueckuii u ¢pusuueckuii cmoica. Ilonstue o
HenpepbeIBHBIX QyHKIUAX. ToUukHu 3KkcTpemMyma (MakcuMyma 1 MUHUMYyMa). MccrienoBanue
3JIEMEHTApHBIX (YHKLIUH Ha TOUKU IKCTpeMyMa, HauOoJiblliee 1 HAMMEHbIIIee 3HAYeHHUE C TOMOIIBIO
pou3BOAHON. [locmpoenue epaguros gynxyuii ¢ nomouvbio npouzsoonwix. Ilpumenenue
NPOU3B00HOU NPU peuleHuU 3a0au.
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IlepBoobGpa3unasn. Ilepsoodpaszmvle snemenmapHvix Gyukyuti. Ilowads KpueosuHeluHo mpaneyuu.
@opmyna Heromona-Jleiibnuya. Onpedenennviii unmezpai. Boiuucienue niowadeu niockux ¢pueyp u
00veM08 meil 6paujeHus ¢ NOMOWbI0 UHMePald.

2.2 T'eomeTpus

IToBTOpeHue. Pemienne 3aqau ¢ npuMeHEHHEM CBOMCTB (PUTYp Ha MJIOCKOCTHU. 3a/1a4H Ha
JI0Ka3aTeJIbCTBO U MOCTPOEHUE KOHTpHpUMepoB. Mcnonp3oBaHue B 3aa4ax MPOCTEHIINX JIOTHUECKUX
npaBuil. Perenue 3a1a4 ¢ HCHOJIb30BaHUEM TEOPEM O TPEYrOJIbHUKAX, COOTHOIIEHU B
MPSMOYTOJIBHBIX TPEYTOJIbHUKAX, (DAKTOB, CBS3aHHBIX C YeTHIPEXYroJbHUKaMu. Pemenue 3a1aq ¢
HCII0JIb30BaHUEM (DAKTOB, CBSI3AHHBIX C OKPYXHOCTSIMU. Pelienue 3a1a4 Ha n3MepeHus Ha IJI0OCKOCTH,
BBIYMCIICHUE JIUTUH U IUIoanel. Pewenue 3a0ay ¢ nomMowbio 6eKmopos u KOOpOUHam.

Harasignasi crepeomerpusi. ®urypsl u ux uzobpaxenus (kyo, nupamua, npusma). OcHogHble
nousmus cmepeomempuu u ux ceovcmsa. CeueHnus kyoa u Terpasjipa.

Touka, mpsiMast ¥ IVIOCKOCTh B POCTPAHCTBE, aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX. B3anuMHoe
pacnoio’keHue NPAMbIX U IIIOCKOCTeN B mpocTpaHcTBe. [lapaiieiIbHOCTD NPSAMBIX M IJIOCKOCTEH B
npocrpancrse. 300paxxeHre npocTeNnX MpoCTpaHCTBEHHBIX (PUTYp Ha IMIIOCKOCTU. PaccTosHUs
MeXay pUrypaMu B IPOCTPAHCTBE.

Yrabl B npocTpancTBe. [lepnenankyJIsspHOCTH NPSIMBIX H MJIOCKOCTEH.

[Tpoexnust purypsl Ha WIOCKOCTh. [IpU3HAKK TEPIIEHANKYISIPHOCTH MIPSMBIX U TIJIOCKOCTEH B
npoctpaHcTBe. Teopema o Tpex NepreHAnKyIsIpax.

Muororpannuku. [Tapannenenunen. CBolicTBa MpsAMOYTOJIBHOTO Napauienenunena. Teopema
[Tudaropa B nmpoctpanctse. [Ipuzma u nupamuaa. [IpaBunbHas mupaMuia v mpaBUIbHAs MIPU3MA.
[Ipsimast mupamuia. DIEMEHTHI TPU3MBI U TUPAMUIBI. BBIYHCIIEHHE 2IEMEHTOB MPOCTPAHCTBEHHBIX
¢buryp (pedpa, TuaroHau, yribl).

Tena BpameHus: uIMHAP, KOHYC, cepa u map. OCHOBHBIE CBONCTBA MPSIMOTO KPYTrOBOTO
UWIMHJPA, IPSIMOTro KpyroBoro konyca. M3o0pakeHue Ten BpaleHus Ha II0CKoCTu. [Ipedcmasnenue
00 yceueHHOM KOH)ce, cedeHus KOHyca (napaiieibHoe OCHO8AHUIO U NPOX0Osyee yepe3 6epuitny),
ceueHus YunuHopa (napaiienvHo u nepneHOUKyIApHo ocu), cevenus wapa. Pazeepmka yununopa u
koHyca. IIpocmetiwiue KomMObUHAYUU MHO202PAHHUKO8 U MeJl 8PAUeHUSI MeHCOY COOOU.

Ili1omaas MOBEPXHOCTH MPABUIILHON MUPAMUIBI U NPsIMOM TTpu3Mbl. [L11o1maas moBepxHocTu
MPSIMOTO KPYTOBOI'O LIMJIMHJPA, PSMOTO KPyrOBOI'0 KOHYycCa M 111apa.

IMousitue 06 00beme. OObEM MUPAMUIBI U KOHYCA, MPU3MBI U IWIHMHApPa. O0BeM 11apa.

Ilooo6Hble mena 6 npocmpancmeae. COOTHOLICHUS MEXAY ILIOIIAIMU IOBEPXHOCTEN 1 0O0beMaMu
OI0OHBIX TEIL.

BekTopbl 1 KOOpANHATHI B IpocTpaHcTBe. CyMMa BEKTOPOB, YMHOKEHUE BEKTOPA HA YHUCIIO, YTOJl
Mexay BekTopamu. KosnmuHeapHsie 1 KOMIUTAaHApHBIE BEKTOPbL. CKalsapHoe npousgedeHue 8eKmopos.
Teopema o pasnodcenuu 6ekmopa no mpem HekoMniaHapuvim eekmopam. CrkansipHoe npousgeoeHue
8eKkmopoe 6 koopournamax. lIpumenenue 6ekmopos npu peuieHuy 3a0ay Ha HaxoHcOeHue paccmosHull,
ONuH, naouwjaoeli u 00vemos. JsudiceHus 8 nNpocmparcmee: napauiesibHblil NepeHoc, YeHMPATbHAs
cumMmMempus, CUMMempus OMHoOcUmenbHo niockocmu, nogopom. Ceoticmea osudicenuil. Ilpumenenue
08uUdICeHUll NPU peuieHul 3a0ay. YpasHenue niockocmu 8 npocmpancmee. Ypaenenue cgepwvi 6
npocmparcmee. Qopmyna OJis 8bIYUCTEHUSL PACCIOAHUSA MeAHCOY MOUKAMU 8 NPOCMPAHCEE.

2.3 BeposiTHOCTB M cTaTucTHKA. PaGoTa ¢ JaHHBIMH

IloBTOpenue. Perenne 3amau Ha TabMUYHOE U rpaduyecKoe MpeACcTaBIeHUE TaHHBIX.
Hcnonb30BaHue CBOMCTB U XapaKTEPUCTUK YUCIOBBIX HAOOPOB: CPEAHUX, HAUOOIIBIIETO U
HAaWMEHBIIIETO 3HAUCHUS, pa3Maxa, OUCnepCull.

Pewenue 3a0au na onpedenenue wacmomuol u epossmHocmu coovimuil. Boiuucnenue éeposmuocmeii 8
ONBIMAX C PABHOBO3IMONCHBIMU dNIEMEHMAPHLIMU Ucxodamu. Pewenue 3a0au ¢ npumenenuem
Komounamopuxu. Pewenue 3adau na eviuucnenue 6eposimuocmelt He3a8UCUMBIX COOLIMUL,
npumenenue opmynvl Crodxcenus eeposmuocmel. Pewenue 3a0au c npumenenuem ouacpamm Jiinepa,
oepesa eeposimuocmetl, hopmynvl beprynnu.

Ycnosnas eeposimnocms. Ilpasuno ymuodcenus eepoamuocmeti. Popmyna nOaIHOU 8ePOAMHOCTIU.
Huckpemnvie cuyuatinvie genuuunsl u pacnpeoenenus. Hezagucumvle cuyuatinbvie 8eIUYUHbL.
Pacnpeoenenue cymmor u npouzsedenus ne3asuCUmMbLx CIy4auHblX GeNUYUH.
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Mamemamuueckoe odxcuoanue u OUCnepcus cry4aunon eeruyunsl. Mamemamuueckoe odxcuoanue u
OUCnepcust CyMmbl CIyYaiHulx eenudut. I eomempuueckoe pacnpeoenenue. bunomuanvroe
pacnpeoeienue u e2o c8olCmad.

Henpepuignvie cnyuatinsie genuyunsl. Ilonamue o niommocmu eeposmuocmu. Pasnomeproe
pacnpeoenenue.

IlokazamenvHoe pacnpedenenue, e2o napamempbi.

Ilonamue o nHopmanvHom pacnpedenenuu. Ilapamempol HopmanbHozo pacnpedenenus. Ilpumepsi
CYYAUHBIX 8eIUYUH, NOOYUHEHHBIX HOPMATLHOMY 3AKOHY (ROZPEUHOCIb USMEPEHULL, POCT Yel08eKa).
Hepasencmeso HYebviwmesa. Teopema bepnynnu. 3akon 6onvuuux uucen. Boibopounwiii memoo
uzmepenus gepossmuocmeti. Ponv 3axona bonvuiux uucen 6 Hayke, npupooe u ooujecmae.
Kosapuayus osyx cnyuaiinvix eenuuun. Ilonamue o koaguyuenme xoppenayuu. Cosmecmmoie
Hab00eHUst 08YX CLYYAUHBIX 8elUYUH. BblOopouHblll KO duyuenm xopperayuu.

3. Y4eOHo - TeMaTHYeCKHii IJIaH

MartemaTuka: ajredpa u Ha4yajia MaTeMaTHYeCKOr0 aHAJIU3a, reomeTpus. bazosslii
ypoBenb 10 kiacc

Ne TeMbl KoanuectBO
4acoB
1. | Yucnoswle pynkuuu (arcebpa) 15
2. | BBenenue. AKCMOMBI CTEPEOMETPUH U UX CIIEACTBUS (2eomempusi) 1
3. | [MapauiensHOCTh IPSMBIX U IIOCKOCTEN (2eomempuist) 10
4. | Tpuronomerpuueckue QyHKIHU (wieebpa) 25
5. | Tpuronomerpuueckue ypaBHeHus (areebpa) 15
6. | IlepneHauKyIsSpHOCTD NPAMBIX M IIOCKOCTEN (2eomempust) 7
7. | IlpeoGpa3oBaHne TPUTOHOMETPUIECKHUX BhIpaxkenuil (areebpa) 16
8. | llpoussonnas (arcebpa) 26
9. | MuororpanHuku (ceomempus) 7
10. | Bekropsl B mpocTpancTBe (TeOMETPHUs) 6
11. | IMosropenue (reomeTpus) 3
12. | IlosTopenue Kypca anreOphbl U HaYal MaTEMATUYECKOTo aHanu3a 3a 10 kiacce 5
Bcero uacos (4 4. B Hezenmto u3 pacuéra 34 yueOHBIX HENIEIb) 136
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MartemaTuKa: aﬂreﬁpa U HAYaJIa MAaTEMAaTHYECCKOI0 aHA/Iu3a, reOMETpHUs.

Ba3osbiii yposens 11 kiaace

No TeMbI KoauyecTBo
4acoB
1. | Crenemnn kopHH. Crenennble GyHKInuU (anredpa) 18
2. | Mokasarenbhas u norapupmuueckas GyHkimu (azeedpa) 29
3. [TepBooOpasuas u unterpan (azeedopa) 8
4. | Meron KOOPJIMHAT B IpoCTpaHcTBe. [Bmkenus (eeomempuis) 9
5 DJIeMEHTBI MATEMATHYECKON CTATHCTHKH, KOMOMHATOPUKHU U TEOPUH 15
BeposiTHOCTeH (areebpa)
6. Hunmuuap, konyc, map (eeomempust) 7
7. VYpaBHeHus u HepaBeHCTBa. CUCTEMBI YpaBHEHUIT U HEPaBEHCTB (aeebpa) 20
8. | O6némE Tem (eeomempust) 12
9. O6o0maroiee MOBTOPEHHUE (TEOMETPHSI) 5
10. | lloBTopenue Kypca anrebpbl v Havan MareMaTiyecKoro ananusa 3a 10 — 11 9
KJIaCCHhI
Bcero yacos (4 4. B Henenmto U3 pacuéra 33 y4eOHbIX HEAEH) 132
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IIpnioxenus: k paGoyeii nporpaMmme cpeaHero o0mero o0pasoBaHus Mo MaTeMaTHuKe
YueOHo-MeTOAMYeCKOe o0ecneyeHne 00pa3oBaTeIbHOIO Mpouecca

1. Mopnkouu A.I'. «Anrebpa u Hayana ananuza. 10-11 kmaceel. YueOuux»/A.I.MopakoBud.
M.: Muemo3suna,2015r.

2. Mopakosuu A. I'. «Anrebpa u Hauana ananu3za. 10-11 kmacesl. 3amadyHuk»

A.I'' Mopaxosuy, T. H. Mumycruna, E. E. Tynbuunckas.- M.: Muemo3una,2015r.

3. Aunekcannposa JI.A. AnreOpa u Hadana ananms3a. CamoctositenbHbie padoTel 10 kmace/
JILA.AnekcanapoBa.- M.: MHemo3uHa.

4. I'maz0ypr B. W. Anrebpa u Havana ananu3a. 10-11 kiacc. Kortponsabie paboTsl  (6a30BBIN
yposens)/ B. W. I'mu30ypr; nmox pen. A. I.Mopakosu4a. - M.: MHemMo31Ha.

5. Aranacsu JI.C., Byry3zoB B.®. Kagomues C.b. u ap. «I'eomerpus 10 -11» Yuebnux ans 10-11
KJIaccoB 001eo0pazoBaTenbHbIX yupexaenuit M.: [Ipocsemenue, 2015 r.

6. Caaxsa C.M. Byry3oB B.®. M3yuenuu reometpun B 10-11 kiaccax: Metoauueckue
pexomeHaanuu Kk yueoHuky: Kuura mig yuurens.- M.: IIpocsenienue.

7. J1.O.JlennmeBa «TemaTuueckue TecThbl M 3a4€Thl A-10-11»

8. 3uB b.I'. «/Ilumaxtudeckue marepuansl [-10-11 xmace». M.: IIpocBerienHue.

9.CamoBanunii 0. B. Maremaruka. Temarunueckas moaroroska xk EI'D / 10. B. Cagosanunii. — M..:
Nnexca.

10. EI'D. Marematuka. [Ipodunsabiil ypoBeHb. ba3ossriit ypoens. M.B. fAmenko, M.A. Bomukesuy,
N.P. Beicoukuit, u ap.; nox pea. U.B. Amenko. — M.: M3narenbcTBO «IK3aMeH.

11. EI'D. Marematuka. [Ipodunshsiit yposens. basossiit yposenb. @.®. JIsicenko, C.1O.
KynaGyxoBa-PoctoB -Ha- [lony: Jleruos.

udposbie oOpa3oBareibHbIE PeCYPChI:

http://school-collection.edu.ru/

http://fcior.edu.ru/
https://nsportal.ru/blog/shkola/obshcheshkolnaya-tematika/all/2013/08/14/kollektsii-tsifrovykh-i-
elektronnykh
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