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IIVIAHUPYEMBIE PE3YJIBTATBI U3YUYEHUA YYEBHOI'O ITIPEJMETA
«MATEMATHKA» B 10-11 KJIACCAX

[Iporpamma mo3BoJIsIeT JHOOMBATHCS CIEAYIOIUX PE3yIbTaTOB OCBOCHHS 00pa30BaTEIBHOM MPOTPAMMBI
OCHOBHOTO 00111eT0 00pa3oBaHUs:

Jluunocmmuule pezyromamol:

- c(OPMHUPOBAHHOCTH OCHOB I'PAXKIAHCKOW UICHTHYHOCTH JTMYHOCTH;

- c(hOpMHUPOBAHHOCTH UHANBUIAYAIHLHON y4€OHOM CaMOCTOATEILHOCTH, BKIIIOYAsi YMEHUE CTPOUTH
YKU3HEHHBIE MTPO(ecCHOHANIbHBIE IJIaHbl C YU€TOM KOHKPETHBIX IIEPCIEKTUB COLIMAILHOTO Pa3BUTHUS;

- c(OPMHUPOBAHHOCTH CONMAIBHBIX KOMITETCHIINH, BKIIFOYAst IEHHOCTHO-CMBICIIOBBIC
YCTaHOBKHU M MOPAJIbHBIE HOPMBI, OTIBIT COIIMATBHBIX M MEXJIMYHOCTHBIX OTHOIICHUH,
IIPaBOCO3HAHUE.

Memanpeomemmnuwie pezyivmamaol

- CucreMaTu3upoBaTh, CONOCTABIATh, AaHAJTU3UPOBATh, 0000IIaTh U HHTEPIIPETUPOBATD
nH(pOpPMaLIHIO, COAEPHKALTYIOCS B TOTOBBIX HH(OPMAIIMOHHBIX 00BEKTAX;

- Bergensite riiaBHy0 M M30BITOYHYIO HH()OPMAITUIO, BBITIOIHSATE CMBICIIOBOE CBEPTHIBAHHUE
BBIJIEJIEHHBIX (PaKTOB, MBICJIEH; IPEJICTABIATh MH(POPMAIIMIO B CKAaTOM CJIOBECHOH opme (B BUE MiIaHa
WM TE€3MCOB) U B HAIJISIIHO-CUMBOJIMYECKO (hopMe (B BUAE TaOIUL, rpadueCKUXCXEM U JUarpamm,
KapT MOHATUH — KOHIIETITYaIbHBIX IMarpaMM, OTIOPHBIX KOHCIIEKTOB);

- 3aMoMHATE ¥ JOTIOTHATH TAaOIHIIBI, CXEMBI, AT PaMMBbI, TEKCTHI

PeryasituBubie YV /I

- YMeHue caMoCTOSITeNIbHO ONPEENATh L€ 00y4eHHsI, CTaBUTh U POPMYIUPOBATH HOBBIE3adauu B
yueOe U MO3HaBaTeIbHON eI TeIbHOCTH, Pa3BUBATh MOTHUBBI M HHTEPECHI CBOEH MO3HABATEIbHON
NeSITeIbHOCTH.

- YMeHue caMoCTOSITeNbHO MJIaHUPOBATh MYTH JTOCTHXKEHUS 1eJIel, B TOM YHCIIe albTepHATUBHBIE,
0CO3HAHHO BBIOMpaTh Hanoboee A3 (HEKTUBHBIE CTIOCOOBI pEIICHUS YUeOHBIX UTIO3HABATEIBHBIX 3a/1a4.

- YMeHHEe COOTHOCUTDH CBOM ACUCTBUS C IUTAHUPYEMBIMH PE3YJIbTaTAMU, OCYLECTBIIATH KOHTPOJIb
CBOEH JEATEIILHOCTH B MPOLIECCE JOCTHKEHUS pe3ybTaTa, ONpeAessaTh CHOCOOb! IeHCTBUMA B paMKax
IIPEUI0KEHHBIX YCIOBHM U TpeOOBaHUM, KOPPEKTUPOBATh CBOU AECHCTBHS BCOOTBETCTBHUHU C
W3MEHSIOIICICS CUTyallue.

- YMeHHe OLleHUBaTh IPAaBUIbHOCTb BBINOJIHEHHS yu4eOHOM 3aauu, COOCTBEHHbIE
BO3MO’KHOCTH €€ PELICHHUS.

- Bnazienne ocHoBaMU CaMOKOHTPOJIS,, CAMOOLIEHKH, IIPUHATHSI PELIEHUH 1 OCYLECTBICHUS
OCO3HAHHOTO BBIOOPA B y4eOHOW U MO3HABATEIILHOM.

Ilo3naBartenbuble YY /1

- YMeHue onpenenats NOHATH, CO3/1aBaTh 00001EH s, YCTAHABIMBAaTh aHAJIOTUH,
KJIaccu(puIUpOBaTh, CAMOCTOSATEIILHO BEIOMPATh OCHOBAHUS U KPUTEPHUU IS KIIaCCU(PUKALIUH,
yCTaHaBJIMBATh PUYUHHO-CIIEJCTBEHHBIE CBSI3U, CTPOUTD JIOTMUYECKOE PACCYXIEHUE, YMO3AKIIOUEHUE
(MHIYKTUBHOE, IETyKTUBHOE, [I0 AaHAJIOTHH) U JIeJIaTh BHIBOJIBI.

- YMeHue co3ziaBaTh, IPUMEHATh U IPe0OPa30BbIBATH 3HAKU U CUMBOJIbI, MOAEIH U CXEMBbI TS
peleHus yueOHbIX U MI03HaBaTENIbHBIX 3a/1a4.

- CMBICIIOBOE UTECHHE.

KommyHnukarusublie YY |

- YMeHMe OpraHn30BbIBaTh Y4€OHOE COTPYIHUUECTBO U COBMECTHYIO JIESTEIBHOCTh C YUUTENIEM U
CBEPCTHUKAMM; pabOTaTh MHIUBHUIYAIbHO U B TPYIIE: HAXOUTh OOIIee pelIeHrne U pa3peliaTh
KOH(QJIMKTBI HA OCHOBE COTJIaCOBaHMS MO3ULUN U yueTa HHTEPECOB; (JOpMYIUPOBaTh,apryMEHTUPOBATH U
OTCTauBaTh CBOE MHEHUE.

- YMeHMe 0CO3HaHHO MCII0JIb30BaTh PEUEBbIE CPEACTBA B COOTBETCTBHH C 33/1a4eli KOMMYHUKAIUH
JUIsl BBIPAKEHUS CBOMX YyBCTB, MBICJIEH M IOTPEOHOCTEH [UIs TNIAHUPOBAHHUS U

PETYJISIMK CBOCH JCATEILHOCTH; BIAJICHUE YCTHOM U TMCBMEHHOMN PEUbl0, MOHOJIOTMUECKOMKOHTEKCTHOM PEUbIO.
- ®opMHUpOBaHUE U PA3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCTIOJIh30BaHUS HH(POPMAITHOHHO -
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUI
Ilpeomemmnuie pe3ynomamol:
DJjieMEHTbl TEOPHUH MHOKECTB W MaTeMATHYeCKOil JIOTUKH
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BBINyCKHUK HAYYHUTCH:

—  OnepupoBath Ha 6a30BOM ypoBHe! OHATUAMU: KOHEYHOE MHOYKECTBO, JIEMEHT MHOKECTBA,
IIOJIMHO>KECTBO, IIEPECEUECHNE U 00bEIMHEHNE MHOKECTB, YMCIOBbIE MHOKECTBA HA KOOPAMHATHOMN
IIPSIMOM, OTPE30K, NHTEPBAIL;

— OmnepupoBaTh Ha 0A30BOM YPOBHE MOHITUSMU: YTBEPXKICHUE, OTPUIIAHUE YTBEPKICHNUS,
VCTUHHBIE U JIO)KHBIE YTBEPKICHUSI, IPUYMHA, CIIECTBUE, YACTHBIN Cilyyail 0011ero
YTBEPKJICHHUSI, KOHTPIIPUMED;

— HaXxoJWTh NEpeceyeHre U 0ObEIUHEHHUE ABYX MHOXKECTB, IIPEACTABICHHBIX IrpapuecKy Ha
YUCJIOBOU IIPSIMOM;

— CTPOMTH HA YUCIIOBOU MPSAMOM ITOJAMHOKECTBO YMCIOBOIO MHOKECTBA, 3aJaHHOE
IIPOCTEMIINMH YCIIOBUSIMHU;

— pacro3HaBaTh JIOKHBIE YTBEPIKJICHHSI, OIIMOKH B PACCYXKACHUSAX, B TOM YHCIIE C
HCIIOJIb30BAHUEM KOHTPIIPUMEPOB.

B nosceonesnoii srcuznu u npu uzyueHuu Opyux npeomemos:

'] HCIOJB30BaTh YUCIIOBBIC MHOXKECTBA HA KOOPIUHATHOM MPSIMOH JIUTsI OMTUCAHUS PEaTbHBIX
MPOLIECCOB U SIBIICHUI;

"] TIPOBOJUTH JIOTHYECKHE PACCYKICHHS B CHTYAISX TOBCEIHEBHON JKHU3HH

BhInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCH:

—  Onepupoamv? nOHAMUAMIU: KOHEUHOE MHONCECIEO, INEMEHM MHONICECMEd, NOOMHOICECTEO,
nepeceuenue u 00beOUHEHUEe MHONCECME, YUCTOBbLE MHONICECMBA HA KOOPOUHAMHOU NPAMOIL,
OMPE30K, UHMEPBA, NOJIYUHMEPBATL, NPOMENCYMOK C 8bIKOJIOMOUMOYKOU, epaghuyeckoe
npeocmasieHue MHOICeCms Ha KOOPOUHAMHOU NIOCKOCHU,

—  Onepuposamv NOHAMUAMU. YMEEPHCOEHUe, OMPUYAHUE YINBEPHCOEHUL, UCTIUHHBLE U TONCHbIE
Yymeepocoenus, NPUYUHA, Cle0Cmaue, YacmHblil CIy4ail 00w e2o YmeepicoeHus:, KOHmpnpumep,

—  nposepsimb NPUHAOTEHCHOCHb EMEHMA MHONCECMBY,

—  Haxooumu nepeceuenue u 00bEOUHEHUE MHOICECME, 8 MOM YUCIe NPeOCMABIEeHHbIX
epaguuecku Ha YUCI080U NPSAMOUL U HA KOOPOUHAMHOU NIOCKOCMU;

—  nmpoBOOUMb 00KA3AMENbHbIE PACCYIHCOeHUS OJisi 000CHOBAHUSL UCIUHHOCMU YMBEPHCOCHULL.

B nosceonesnoii srcuznu u npu usyueHuu opyeux npeomenos:
—  UCNONIb306AMb YUCTIOBbLE MHONICECMBA HA KOOPOUHAMHOU NPIMOU U HA KOOPOUHAMHOU 015
ONUCAHUSL PEATIbHBIX NPOYECCO8 U S8IEeHULL;
—  NIOCKOCMU 0I5l ONUCAHUS PEATbHBIX NPOYECCO8 U AGTIEHULL,
npoBOOUMb OOKA3AMENbHbIE PACCYIHCOCHUS 8 CUMYAYUSAX NOBCEOHEBHOU JCUZHU, NPU PeULeHUU3a0ay U3
Opyux npeomemos
Yucsa u BoIpakeHU st
BbInyCKHUK HAYYHUTCH:

OmnepupoBaTh Ha 0a30BOM YPOBHE HOHSATHSIMH: [[EJIO€ YKCIIO, JACTUMOCTh YHCEN, OOBIKHOBEHHAS
Ipo0b, IECATUYHAS JPO0b, PAlIMOHATIBHOE YHCII0, IPUOIMIKEHHOE 3HAYCHUCYHCIIA, YACTh, J0JIA,
OTHOIIICHHE, IIPOLICHT, MOBBIIIICHHE U MIOHIKEHUE HA 3aJJAaHHOC YUCIIO MPOICHTOB, MACIIITAa0;

— OIepupoBaTh Ha 0A30BOM YPOBHE MOHSATHAMH: JOTapU(M YKCIia, TPHTOHOMETPHYECKAsE OKPYXHOCTB,
rpajlycHas Mepa yria, BeJIMYMHA yIiia, 33JIaHHOT0 TOYKOW Ha TPHTOHOMETPHUYECKOU OKPYKHOCTH,
CUHYC, KOCHHYC, TAHT€HC U KOTAHT'€HC YIJI0B, UMEIOIINXITPOU3BOJILHYIO BEIUYUHY;

—  BBITNOJHATH apudMETHUECKHUE JEHCTBHS C IENBIMU U PAllMOHATHHBIMU YHCIIAMU;

—  BBITOJHATH HECTIOXKHBIE TPE0OpPa30BaHNsl YHCIOBBIX BRIPAKEHUHN, COJEPIKAIINX CTETICHUYNCEN,
00 KOPHU U3 YHUCell, TU00 Jorapudmbl 4uce;

— CpaBHMBATh pallMOHAJBHBIC YHUCIIa MEXKIY COOOM;

— OIICHHMBATh U CPABHUBATH C PAIlHOHAIBHBIMU YHCIAMH 3HAUEHUS LIETBIX CTeTIeHEN Ynces, KOopHel
HATypaJIbHON CTETIeHU U3 YHCEl, IOTapru(MOB YUCEI B TPOCTHIX CIydasx;

— u300pakaTb TOUKAMH Ha YHUCIOBOUM MPSIMOU IIeNbIe U PAlIMOHATLHBIC YUCIIA;

— u300pakaTh TOYKAMH Ha YHCIOBOW MPSIMOM IIeNIbIe CTENEHHU YKCeN, KOPHHU HATypallbHOM CTeTIeHN
U3 YHUCEI, JTIOTapu(MBbI YUCEN B TPOCTHIX CIyUasix;

—  BBITIOJHATH HECTIOXKHBIE TPEOOPa30BaHUS IENBIX U APOOHO-PAIMOHAIBHBIX OYKBEHHBIX
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BBIPAKCHUN;

BBIpaXKaTh B IIPOCTEHIINX CIydasiX U3 PABEHCTBA OAHY IIEPEMEHHYIO Yepes3 Ipyrue;
BBIUMCIIATH B MPOCTHIX CIyYasx 3HAUYCHHSI YUCIOBBIX M OYKBEHHBIX BBIPA)KEHUH,
OCYIIECTBIISISl HEOOXOIMMBIE TIOJICTAHOBKH U TIPE0Opa30BaHUs;

n300pakaTh CXeMaTHUYECKU YIroJj, BEJIMYMHA KOTOPOTO BBIpaXKEeHa B rpaaycax;
OLICHUBATbH 3HAKU CUHYCAa, KOCUHYCA, TAHI€HCA, KOTAHT'€HCA KOHKPETHBIX YIJIOB.

B nosceonesnoti sorccuznu u npu uzyyeHuu Opyeux y4eOHvlx npeomemos.

BBITIOJTHATH BBIYUCIICHUS TIPH PEIICHUU 33124 TIPAKTHYECKOTO XapaKTepa;
BBITIOJTHATH IPAKTHYECKUE PACUETHI C UCIIOIH30BAaHHEM IPH HEOOXOUMOCTH CITPABOYHBIX
MaTEPHAJIOB M BEIYHCIUTEILHBIX YCTPOUCTB;
COOTHOCHTH PEaJIbHBIC BETMYNHBI, XaPAKTCPUCTUKH 0OBEKTOB OKPYKAIOIIET0 MUPA € UX
KOHKPETHBIMU YHCIIOBBIMU 3HAYCHUSIMH,
WCII0JIb30BAaTh METO Il OKPYTJICHUSI, IPUOIMKEHUS Y IIPUKHJIKH TTPU PEIICHUH
MPAKTUYECKUX 3a7a4 TTOBCETHEBHOM JKU3HU
BhInyCKHUK MOJIYYUT BO3MOKHOCTH HAYYHUTHCH:
C60000HO onepuposams ROHAMUAMU. Yen0e YUCTLO, 0eTUMOCIb Yucel, 0ObIKHOBEHHAs. OpoDb,
oecsamuynas 0pobb, payuoOHAIbHOE YUCILO0, NPUDIUNCEHHOE 3HAUeHUe YUCA, YACTb, 00,
OmHouleHue, NPOYeHM, NOBbIUUEHUE U NOHUNCEHUEe HA 3A0AHHOe YUCIO NPOYEHMO8, Macumab,
npUBOOUMb NPUMEPLL YUCET C 3A0AHHBIMU CEOLUCNEAMU OeTUMOCIU;
ONepupoBamb NOHAMUAMU.: J102APUPM YUCTA, MPULOHOMEMPULECKASL OKPYHCHOCMb,
paouannas u epadycHas mepa yend, 8eluduna yead, 3a0aHH020 MOYKOU Ha
MPUSOHOMEMPULECKOU OKPYHCHOCTU, CUHYC, KOCUHYC, MAH2EHC U KOMAH2EHC Y2Il08,
UMEIOWUX NPOUZBOTLHYIO BETUYUHY, YUCIA € U T,
BbINOIHAMY apumemudeckue 0eticmeus,, couemas yCmHuvle U NUCbMEeHHbLE NPUEeMbl,
npuMeHsisi npu HeoOX0OUMOCMU BbIYUCTUMENbHBLE YCMPOUCMEA,
HAXo00Uumbs 3HA4eHUsl KOPHs HAMYPATbHOU CMENneHuU, CMeneHu ¢ payuoOHAIbHbIM NOKA3Amenem,
Jloeapugpma, ucnorv3ys npu HeoObXo0UMOCIU BbIYUCTUMENbHbIE YCMPOUCIMEA,
NOIb308AMbCSL OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX PACHemax;

nPOBOOUMDb NO UZBECTHBIM POPMYIAM U NPABULAM NPEOOPA306AHUsL OYKEEHHBIX 8bIPANCEHULL,
BKIIOUAIOWUX CINENeHU, KOPHU, 102apuphMbl U MpuecoHoMempuieckue QyHKyui, Haxooums
3HAYEHUsI YUCTLOBbIX U OYKBEHHBIX BbIPANCEHULL, OCYUEeCMEIss He0OX00UMbLeNOOCMAHOBKU U
npeobpazoeanusi;

U3006padiCcamov cxemamuiecKku y2o, 8eIUYUHA KOMOPO20 GbIPANCEHA 8 2PAdYCax Uil

paouauax;

UCNOIL308aMb NPU PEUEHUU 3A0ay MAOTIUYHbEe 3HAYEHUS MPUSOHOMEMPUYECKUX QYHKYUILY2NI08;
BLINOJIHAMb NEPEBOO BENUUUHBL Yeld U3 PAOUAHHOU MepPbl 8 2PA0YCHYIO U 0OPAMHO.

B nosceonesnoui sxcuznu u npu uzyyeHuu Opyeux y4eOHvix npeomemos.

BLINOTHAMb OCUCMBUSL C YUCLOBLIMU OAHHBIMU NPU PeUleHUU 3a0ay NPAKMUYEeCK020 XapaKmepa

U 3a0ay U3 paziuuHeblx 0oaacmeil 3HAHUl, UCNOIb3YSL NPU HEOOXOOUMOCMUCHPABOYHbIE
Mamepual U 8bIYUCTUMENbHBLE YCIMPOUCMEA;

OLICHUBATh, CPABHUBATH M MCIOJIb30BATh P PEIICHUHU MPAKTHYCCKUX 3a/1a4 YHCIIOBBIC

3HAUYCHUS PCAbHBIX BEINYNH, KOHKPETHBIC YHCIIOBBIC XapaKTEPUCTUKH 00BEKTOB

OKPYXKAIOIIEro Mupa
YpaBHeHHS U HEPABEHCTBA
BbIIYCKHUK HAYYUTCH:

Pemare nuHeiHbIe ypaBHEHUs U HEPaBEHCTBA, KBapaTHbIC YPABHCHUS,

perath jgorapudmuueckue ypasHeHus Buja 10g a (bX + ¢) = d u npocreiinme HepaBeHcTBaBHIa l0g
aX<d;

pelaTh MoKa3aTebHbIC ypaBHEHHS, BHIA & d (rme d MOXHO TIpEICTaBUTh B BUICCTEIICHHU C
OCHOBaHHEM ) 1 IpocTeiiire HepaBeHcTBa Buaa 8 < d (rae d MOXKHO HPEICTaBUTh B BUJIE
CTEIIEHH C OCHOBaHHUEM a);.

HOPUBOAUTH HECKOJIBKO MTPUMEPOB KOPHEH MPOCTEHIIIEr0 TPUTOHOMETPUUECKOTO YPaBHEHUSIBU/IA: Sin
X=a, cos X =a,tg x=a, Cctg X = a, rae a — TabarM4HOE 3HAYEHUE COOTBETCTBYIOIIEH

bx+c—
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TPUTOHOMETPUYECKON (PYHKITUH.

B nosceonesnoii srcuznu u npu uzyuyeHuu opyux npeomemos:

- COCTaBJIATH U peIaTh YPABHEHUS U CUCTEMBI YPaBHEHHH TP PEIICHUN HECIIOKHBIXITPAKTUICCKUX

3ama4

BbInyCKHUK MOJIYYUT BO3MOKHOCTH HAYYUTHCH:

—  Pewamu payuonanvhuvle, nokazamenvhvie u 1o02apugmuyeckue ypasHeHus u HepageHcmada,
npocmeuiuiue UppayUoOHaIbHble U MPUOHOMempuiecKue yYpaeHeHus,, HepaeeHCmaed U Ux CUCHEeMbl,

—  UCNONIBb3068AMb MeMOObl peleHUsl YPAGHEHULL: NpUseoeHue K 8U0y «Npou3gedeHue pagHOHYIIO»
UNU «4ACTNHOE PABHO HYIIOY, 3AMeHA NePEMEHHbIX,

—  UCNONIBL3068aAMb MEeMOO UHMEPBANI08 O] peuleHUs HePABEHCE;

—  UCNOB306aMb 2paPuUUecKuti Memoo 0k RPUOIUINCEHHO20 PeuleHUst YPAGHEHU U
HepaseHcms,

— u3z00padcamv Ha MPUSOHOMEMPUYECKOL OKPYIHCHOCHU MHONCECIEO PeUeHUll NPOCMEeUuux
MPUSOHOMEMPUYECKUX YPABHEHUU U HEPABEHCME,

—  bINOIHAMb OMOOP KOPHell YPAGHEeHUL UU PeuleHUll HepABEeHCME 8 COOMBEMCMEUU C
OONONIHUMENbHBIMU YCTIOBUAMU U 02PAHUYEHUAMU.

B nosceonesnoti socuznu u npu uzyyeHuu Opyeux y4eOHvlx npeomemos.
—  COCMasnAmy U peulams ypasHenus, CUCeMbl YPAGHEHUL U HEPABEHCMBA NPU PeuleHuu3aoay
Opyeux yueOHblX npeomMemos;

—  UCNOb308amb YPAGHEHUS U HEPABEHCMBA OJisL NOCMPOEHUs. U UCCTe008AHUSL NPOCTEUUIUX
MamemamuyecKux Mooenetl pearbHblX CUMYayuti Uiy NPUKIAoHbIX 3a0ad; ymems
UHmMepnpemuposams NOJYUEHHbIN NPU peueHUlU YyPaeHeHUs, HepaeeHCmea Ul CUCHeMbl
pe3yibmam, oyeHusams e2o npagoonoododue 8 Konmexcme 3a0aHHOL PearbHOUCUMYAyUU UIU
NPUKIAOHOU 3A0a4u

D yHKUUHA

BbINMyCKHUK HAYYUTCSH:
— OmnepupoBarb Ha 6a30BOM YpOBHE MOHATHSIMH: 3aBUCUMOCTDb BEJTMYMH, (PYHKIUS, apTyMEHT U

3Ha4YeHHE (PYHKITNHU, 00JACTh OMPEIEICHUS 1 MHOYKECTBO 3HAUCHUHM (PYHKIHMH, TpadK 3aBUCHUMOCTH,

rpaduk QyHKUIKU, HYIH QYHKIHH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA, BO3PACTAHHE HA YHCIOBOM

MIPOMEXKYTKE, yObIBAHHE HAa YUCIOBOM IPOMEKYTKE, HaOOJIbIIIee HaMEHbIIIee 3HaUeHUEe () YHKIINH

Ha YUCIIOBOM IIPOMEXKYTKE, Ieproandeckast (QyHKIIHsI, IEPHOT;

— OmepupoBaTh Ha 0A30BOM ypOBHE MOHSATHIMH: IIpsiMasi U 0OpaTHAsI POTIOPIUOHATBHOCTb
JMHEWHAas1, KBaIpaTUYHas1, JjorapuMudeckas u nmokasaTeinbHasi QyHKIHMH, TPUTOHOMETPHUECKHUE
byHKINH;

— pacro3HaBaTh rpaduKy IIEMEHTAPHBIX QYHKIUI: PSMON U 0OpaTHOM MPOTIOPIUOHATBHOCTH,
JMHEWHOM, KBaJpaTHYHOM, JIorapu(hMUIECKOI U TIOKa3aTeIbHON O YHKIINH, TPUTOHOMETPHUCCKUX
(b yHKIIHIA;

— COOTHOCHTH IpaUKU AIIEMEHTAPHBIX QYHKIUHN: TPSMON U 0OpaTHOM MPOMOPIIHOHATLHOCTH,
JMHEWHOM, KBaJpaTHYHOM, JIorapu(hMUIECKON U TIOKa3aTeNbHOM (DYHKIIMIA, TPUTOHOMETPHYCCKIX
byHkui ¢ popMynaamu, KOTOPHIME OHH 33]IaHBbI;

— HaxOIMTh N0 TpapuKy NPUOIKEHHO 3HAYCHUS PYHKIMH B 33]JAHHBIX TOYKAX;

— ompenensaTh 1o rpaduKy cBoiicTBa pyHKIUH (HYIIH, TPOMEKYTKH 3HAKOITOCTOSIHCTBA,
MPOMEXYTKH MOHOTOHHOCTH, HAUOOJIBIIINE ¥ HANMEHBIIINE 3HAYCHUS U T.11.);

— CTPOMTH 3CKH3 rpaduka GYHKIHH, YIOBIECTBOPSIONICH IPUBEACHHOMY HA0OpY YCIOBHIA
(IpoMesKyTKH BO3pacTaHusi / yObIBaHUs, 3HaUeHHE (QYHKIINHU B 3aJaHHOW TOYKE, TOUKU
KCTPEMYMOB H T.J.).

B noeceonesnoil srcusnu u npu uzyueHuu opyeux npeomemos.

—  ONpEeIeNATh 1Mo rpadukaM CBOWCTBA pEalIbHBIX MPOIECCOB M 3aBUCUMOCTEH (HAaOOJIbIINE 1
HAMMCHBIIINE 3HAYCHUS, TPOMEKYTKH BO3pACTaHUsI U YOBIBAHUS, IPOMEXYTKH 3HAKOTIOCTOSIHCTBA U
T.1L.);

— HMHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOW MPAKTHUECKOW CUTYaIluU

BbINyCKHHK MOJYYUT BO3MOKHOCTH HAYYHThHCSI:
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Onepuposams NOHAMUAMU: 3A6UCUMOCTNb GETUYUH, (DYHKYUSL, APSYMEHm U 3HAYeHUe DYHKYUU,
obnacmov onpeoenenus u MHONCeCmMB80 3HaYeHUll PYHKYuU, 2pagux 3a8ucumMocmu, epagux ynkyuu,
HYIU QYHKYUU, RPOMEIICYMKU 3HAKONOCMOSHCMEA, B03DACHAHUE HA YUCTI080M NPOMEIICYNIKE,
VObleanue HaA YUCTOBOM NPOMEINICYIMKeE, HAUOOIbULeE U HAUMEHbULee3HAYEHUE (DYHKYUU HA YUCTOBOM
npoMedIcymKe, NepuooUtecKas QYHKYUs, nepuoo, Yemuas UHeUemHas yHKYuu,

Onepupo8amv NOHAMUAMU: NPIMASL U 0OPAMHASL NPONOPYUOHATILHOCHb, TUHEUHAS,

K8AOpaAmMu4Has, 102apupMuyeckas u noKa3amenbHas QYHKYUU, mpueoHoMempuiecKue

@yHryuu;

onpeoensims 3HaYeHue QYHKYUU no 3HAYeHUIO apeyMeHma npu pasiuidHblx CHOCoOax 3a0anus
@yHryuu;

cmpoums epapuKu u3y4eHHbIX QYHKYULL,

ONUCHIBAMb NO 2PAPUKY U 8 RPOCMETIMUX CYUAX N0 (POPMYLe N0GeOeHUe U CBOUCMEADYHKYU,
HAxoo0ums no epaguxy GQyHKyuu HauboIbLUUe U HAUMEHbUIUE 3HAYEHUSL,

cmpoums  3cKu3  epaguka  QyHKyuu, yoosiemeopsiowell NpUBEOeHHOMy  Habopy  YCA08Ul
(npomedcymku 603pacmanus/yovleanus, 3HaveHue QYHKYuu 8 3a0anHOU MouKe, MOYKUIKCMPEMYMOS,
acumnmomul, HyIU QYHKyuu u m.0.); pewamsv YpaeHeHus, npocmeliuiue CUCMemMbl YPAGHEeHUl,
UCNONBL3YS CBOUCMBA PYHKYUU U UXSPAPUKOB.

B nosceonesnoti sorcuznu u npu uzyyeHuu Opyeux y4eOHvlx npeomemos.

onpeoensims no 2paghukam U UCHOIb308ams OJisl peuleHUs NPUKIAOHBIX 3a0ay C8OUCMBA
PeanbHbIX NPOYECCos8 U 3a8UCUMOCmell (HauboabuUue U HaUMeHbUUe 3HAYEHUSL, NPOMENCYMKU
803pacmanusl u yovl8anus GYHKYUU, RPOMENCYMKU 3HAKONOCMOSAHCEA, ACUMNIMOMbI, Nepuoo u
m.n.);

UHMEPNPEeMUpo8ams C8OUCMBA 8 KOHMEKCMe KOHKPEMHOU NPAKMUYECKOU CUMYayull,
onpeodensams no epaguxam npocmeuiuiue XapaKkmepucmuky nepuooudeckux npoyeccos 6

ouono2uu, IKOHOMUKe, My3biKe, paouocssa3u u 0p. (Aamnaumyoa, nepuoo u m.n.)

DJieMeHThl MaTeMATHYeCKOI0 aHAIU3a
BbINMyCKHUK HAYYUTCSH:
OnepupoBaTh Ha 6a30BOM ypOBHE MOHATUSMU: IPOU3BOAHASI PYHKIIMU B TOUKE, KacaTeIbHAIK
rpaduky QyHKITUH, TPOU3BOHAS PYHKITUH;
OTIPEIeNIATh 3HaYCHHE NMPOU3BOIHON (PYHKIIMU B TOUKE MO M300paKEHUIO KacaTelIbHOMN Krpaduky,
MPOBEICHHOM B ATOM TOUKE;
pelIaTh HEeCI0XKHbIE 337]aul Ha MPUMEHEHHUE CBSI3U MEX]y TPOMEKYTKAMH MOHOTOHHOCTH UTOYKAMU
JKCTpeMyMa (PYHKIIHH, C OJTHOM CTOPOHBI, U MPOMEKYTKaMH 3HAKOMOCTOSHCTBA U HYJISIMU
MIPOM3BOTHOM 3TOM (DYHKIIUU — C APYTOH.

B nosceonesnotui sxcuznu u npu uzyyeHuu Opyeux npeomemoas:

NOJIB3YSCh TpadKaMy, CPaBHUBATH CKOPOCTH BO3pacTaHus (POCTa, MOBBIIICHUS, YBEIIUUYCHHUS U
T.I1.) WIM CKOPOCTHU YObIBaHUS (IIaICHHS, CHU)KEHHS, YMEHBIICHHS U T.I1.)BEJIMYUH B peaIbHBIX
IpoILeccax;

COOTHOCHUTB TpapuKy peabHBIX MPOLECCOB U 3aBUCUMOCTEH C X ONMUCAHUSIMH,

BKJIFOUAIOIIUMH XapaKTEPUCTUKU CKOPOCTH M3MEHEHHUs (OBICTPBI POCT, IIIaBHOE

MOHM)KEHHE U T.IL.);

UCIOJb30BaTh TpapUKH peaabHbIX IPOLIECCOB VIS PEIIEHUS HECIO0KHBIX MPUKIATHBIX 33]a4,B TOM
qucie onpeaesss 1no rpaguky CKOpocTb Xo/a rporecca
BbINyCKHHK MOJYYHT BO3MOKHOCTh HAYYHTHCS:

Onepuposams NOHAMUAMU: NPOU3B00HASL PYHKYUU 8 MOUKe, KACAMENbHAS K 2PAPUKY

@yHKYUU, NPOU3B0OHAsL DYHKYUU,

BLIUUCTAMb NPOUIBOOHYIO OOHOUEHA, MHO20UIEHA, K8AOPAMHO20 KOPHS, NPOUIBOOHYIO CYMMbl
@yHryu;

BbIYUCTAMb NPOU3BOOHbLE INEMEHMAPHBIX QYHKYUL U UX KOMOUHAYULL, UCNOTIb3YS

CNpagoyHblE MAMEPUATbL,

uccne008amy 8 NPOCMeUWUx CLy4asax GYHKYuu Ha MOHOMOHHOCMb, HAX00UMb HAUbOIbLUIUE U
HauMeHbuiue 3Ha4YeHUs QYHKYUl, Cmpoums 2paguku MHO20UIEHO8 U NPOCMENUUX PAYUOHATIbHBIX
GYHKYUIL ¢ UChONIL306AHUEM ANNAPAMA MAMEMAMUYECKO20 AHAU3A.
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B noeceonesnoii sxcusnu u npu uzyueHuu opy2ux yueOHoix npeomMemos:
—  pewiamv npUKIaoHble 3a0aqu u3 OUON02UU, UIUKU, XUMUL, IKOHOMUKU U OPY2UX NPEOMEMOS,
CBA3AHHBLE C UCCIE008AHUEM XAPAKMEPUCMUK PEaibHbIX NPOYECCO8, HaAX0ICOeHUeM
HaubONLWUX U HAUMEHULUX SHAYEHU, CKOPOCU U YCKOPEHUS U M. N.;
—  UHmMepNnpemuposamv NOLYYeHHbLE PE3YIbMmanmbl
CraTncTHKa ¥ TeOpHUsi BEePOSITHOCTEH, JIOTHKA H KOMOMHATOPUKA
BbInycKHHK HAy4YUTCS:

OmnepupoBath Ha 6a30BOM YPOBHE OCHOBHBIMU OTIHCATEIIbHBIMH
XapaKTepUCTUKAMHU YHCIIOBOTO Habopa: cpeaHee apupMeTHIecKoe,
MearaHa, HauboJIbIIee M HAUMEHbIIee3HAUCHHS,

— omnepupoBaTh Ha 0A30BOM YPOBHE NOHITUSIMM: YACTOTA U BEPOSITHOCTh COOBITHUS, CIIy4alHbIMBBIOOD,
OTIBITHI C PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMHU COOBITHUSMU;

—  BBIUUCIATH BEPOSITHOCTH COOBITUIM Ha OCHOBE IOJICUETA YK CIIA HCXOI0B.

B nosceonesnoti socusnu u npu uzyueHuu opyeux npeomemos:
— OIICHMBAThH U CPABHUBATH B MIPOCTHIX CIyJasiX BEPOSITHOCTH COOBITUH B pEaTbHOM JKU3HH,
— YHTaTh, COMOCTABIIATh, CPABHUBATH, HHTCPIIPETHPOBATH B MPOCTHIX CIIyUasX pealbHbICTaHHBIC,
MIPEJICTaBJICHHBIC B BUC TA0JIUII, TUAarpaMM, TpaduKoB
BhINyCKHUK MOJIYYUT BO3MOKHOCTH HAYYHUTHCH:
—  Umems npedcmasnenue 0 OUCKPEMHbBIX U HENPEPBLIBHBIX CIYYAUHBIX 8ETUUUHAX, U
pacnpeoeneHusx, 0 He3A8UCUMOCMU CTVYAUHBIX BETUYUH,
—  uMemb npeocmasieHue 0 MamemMamuiecKom O*CUOAHUY U OUCNEPCUU CYHAUHBLX GEIUYUH,
—  umMemb npeocmasieHue 0 HOPMAIbHOM PAcnpeoeileHUU U NPUMepax HOPMAaibHO
pacnpeoeeHHbIX CYYAUHbIX 6eTUYUH,
—  NOHUMAMb CYMb 3AKOHA OONLUUX YUCET U 8bLOOPOUHO20 MEeMOOA U3MEPEHUS.
geposimHocmet,
—  umembv npeocmasierue 00 YCI08HOU BEPOSMHOCIU U O NOJIHOU 8EPOSIMHOCIU, NPUMEHAMbUX 8
peweHuu 3a0au,
—  uMemb npeocmasieHue 0 BaANCHbIX YACMHBIX BUOAX PACNpeOeNeHUl U NPUMEHAMb UX 8 PEUUEeHUU
3a0ay;
—  umMemb npedcmasieHue 0 KOppeaiyuu Cyyaunblx 6eIUYUH, O TUHEUHOU pecpecCuu.

B nosceonesnoii sicuznu u npu usyueHuu Opyeux npeomenos:
—  BIYUCTAMb UTU OYEHUBANb BEPOSIMHOCIU COOLIMULL 8 PEATIbHOU HCUSHU,
—  8blOUpams nooxoosuue memoosbl NPeOCMasieHus U 00PaboOmMKU OAHHBIX,
] yMeTh pemaTh HeCIIOXKHBIE 33/[a4d HA IPUMEHEHNE 3aKOHA OOJBIIMX YACEN B COLMONOTHH, CTPAXOBAHHH,
31PaBOOXPAHEHUH, 00eCTICUeH!H 0E30MACHOCTH HACEJICHHS B UPE3BBIYANHBIX CHTYAIUIX

TexcToBBIC 3a729H

BbInyCKHUK HAay4YUTCH:
— Pemarp HeclIO)KHBIE TEKCTOBBIC 33/1a4K Pa3HBIX TUIIOB;
— aHaIM3WPOBATH YCIIOBUE 3a/Ia4H, IPU HEOOXOJUMOCTH CTPOMTD JJISl €€ PCLICHHUS

MaTeMaTUYECKYIO MOJICIb;

— TIOHMMATh ¥ MCTIOJIb30BAaTh JUIS PElIeHUs 3a1a4i HH(OpMAIIHIO, TPEACTABICHHYIO B BUIE

TEKCTOBOM M CUMBOJIBHOM 3aITUCH, CXeM, TaOIuIl, TuarpamMmm, rpaukoB, pUCYHKOB;
— JIeHCTBOBATH MO AITOPUTMY, COJIEPKALIEMYCS B YCIIOBUU 33/1a4H;
— HCTONB30BaTh JIOTUYECKUE PACCYXKACHUS MIPH PEIICHUH 3a1a4u;
— paboTtath ¢ U30BITOYHBIMH YCIOBUSMHU, BEIOMpast U3 Bceil MH(pOpMAaIINY, TaHHEIE,

HE0OXO0IUMBIE [T PElICHUs 3aauu;
—  OCYILECTBJIATH HECIOXKHBIN mepedop BO3MOKHBIX PEIICHU, BRIOUPAst U3 HUX ONTUMATbHOCTIO

KpUTEpUIM, CHOPMYIUPOBAHHBIM B YCIOBHH;
—  aHATM3HPOBATH U UHTEPIIPETUPOBATH MMOTYUYCHHBIC PEIICHUS B KOHTEKCTE YCIOBUS 3aa4H,

BBIOMPATH PEIICHHS], He TPOTUBOPEYAIIE KOHTEKCTY;
— pemiaTh 33124 Ha pacueT CTOUMOCTHU MOKYIOK, YCIYT, MOE3/0K U T.I1.;
— peuiaTh HECIOKHBIE 3a/Ia4M, CBSI3aHHBIE C IOJIEBBIM Y4acTHEM BO BIIaJIcHUU (GUPMOIA,
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npeaAnpusaATUCM, HCABUXKUMOCTBIO,

pelarh 3a/1a4 Ha IPOCThIE IPOLEHTHI (CUCTEMbI CKUI0K, KOMUCCHM) U Ha BBIYMCIEHUE CJIOKHBIX
IIPOLIEHTOB B PA3JIMYHbIX CXEMaX BKJIAJ0B, KPEJUTOB U UIIOTEK;PEIIATh IPAKTUUYECKUE 3a/1a4H,
TpeOyYIOIIHe NCTIOIb30BAHMUS OTPULIATENFHBIX YHCEN: Ha ONpEIeIeHNE TeMIepaTyphl, Ha ONpeeIeHIe
II0JIOXKEHUSI Ha BPEMEHHOM OCH (10 Hallel 3pbIU MOCIIE), Ha JBUKEHHUE IEHEKHBIX CPEJICTB
(mpuxon/pacxo), Ha OTPEIEICHUE TITYOUHBI/BBICOTHI U T.IL.;

HCII0JIb30BATh MIOHATHE MacIITada JiyIsl HaX0KJIEHUs] pacCTOSIHUN U JJIMH Ha KapTax, IJIaHax
MECTHOCTH, TUIaHaX IMOMEIIEHUH, BBIKpOIKax, pu paboTe Ha KOMIIBIOTEPE U T.II.

B nosceonesnoti socusnu u npu uzyueHuu opyeux npeomemos:
pelIaTh HEeCIOKHbBIE MPAKTUYECKUE 33191, BOSHUKAIOIINE B CUTYAIUSIX TOBCEHEBHOM KU3HU

BhInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCH:

Pewamv 3a0auu pazuvix munos, 8 mom uucie 3a0auu NOGbLIUEHHOU MPYOHOCIU,

8b1OUPAMb ONMUMATLHBIL MEMOO peueHUsl 3a0ayl, pacCMampuidas pasiuyHbie Memoobl,
CMpoums Mooeilb peueruss 3a0ayu, NPo8ooUMb 0OKA3AMENbHbIE PACCYHCOCHUS,

pewams 3a0ayu, mpebyouue nepedopa apuanmos, NposepKu yciosuil, 6blOopa
ONMUMATLHO20 Pe3VIbmama,

AHATU3UPOBAMD U UHMEPNPEMUPOBAMb Pe3YIbMAamyl 6 KOHMeKCme YCl08Us 3a0ayl,
8bIOUpaMb peuleHus, He npomusopeyaujue KOHMeKCcmy,

nepesooums npu peuweHuy 3a0a4u UHGoOpmMayuro uz 00OHoU Gopmul 8 OpyeyIo, UCNOIb3Ys NPU
He0OX00uMoCmu cxembvl, mabauysl, epaguxu, OUacpammol,

B nogceonesHotl sHcuzHU U npu U3yyeHuUu Opyeux npeomemos:
- pewams npaKxmuyeckue 3a0aiu U 3a0a4u u3 Opyeux npeomemos

I'eomerpus
BbINMyCKHUK HAYYUTCSH:

OmnepupoBath Ha 0A30BOM YpOBHE TIOHSATHSIMHU: TOYKA, IPSIMasi, TNIOCKOCTh B MTPOCTPAHCTBE,
MapajuIeIbHOCTD U MEPIICHINKYISIPHOCT PSMBIX U TUIOCKOCTEH;

pacro3HaBaTh OCHOBHBIC BU/IbI MHOTOTPaHHHUKOB (TIpU3Ma, MUpaMua, IPSIMOYTOJIbHBINA
napajuiesenumnes, Kyo);

M300pakaTh U3ydaeMbie GUTYPBI OT PYKH U C IPUMEHEHUEM MTPOCTHIX YePTEHKHBIX
WHCTPYMEHTOB;

nenath (BBIHOCHBIC) TUIOCKHE YEPTEIKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (UTYP: BHIICBEPXY,
COOKYy, CHU3Y;

W3BJIEKATh HH(POPMAIIHIO O TIPOCTPAHCTBEHHBIX TEOMETPHUECKUX (PHUTypaX, MPEICTaBICHHYIOHA
YepTeKax U pUCyHKax;

npuMeHsTh Teopemy [Iudaropa npu BEIYUCICHAN JIEMEHTOB CTEPEOMETPUICCKUX (PHUTYD;
HAXOJIUTh OOBEMBI U IJIOIA/IU TIOBEPXHOCTEH MPOCTEHIIINX MHOTOTPAHHUKOB C
npuMeHeHneM hopmyIr,

pacro3HaBaTh OCHOBHBIC BUJIbI TEJI BpallleHUs (KOHYC, IIHIUHIP, chepa H 1map);

HAXO0JIUTh OOBEMBI U ILIONIA/IU TIOBEPXHOCTEH MPOCTEHIIINX MHOTOTPAHHUKOB U TEIl
BpallleHHsI ¢ IPUMEHEHUEM (OPMYII.

B nosceonesnoii srcuznu u npu usyyenuu opyux npeomemos:

COOTHOCHTb aOCTPaKTHBIE T€OMETPHUECKHUE MOHATUS U (PAKTHI ¢ pealbHbBIMH KU3HEHHBIMU
00BEKTaMHU U CUTYAIHSIMU;
HCIOJIb30BaTh CBOWCTBA MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYD JUIS PELIeHUs TUIOBBIX3a/1a4
IIPAKTUYECKOTIO COAEP KAHMUS,
COOTHOCHTB IUIOIIA/IM OBEPXHOCTEH Tes 0TMHAKOBOI (POPMBI pa3IUyHOTO pa3mepa;
COOTHOCHTB 0OBEMBI COCYIOB OJJUHAKOBOM (hOPMBI pa3IMYHOTO pa3Mepa;
OlLIEHUBATh (HOPMY NPAaBUIBHOIO MHOTOTPAaHHUKA TOCJIE CIIHIIOB, CPE30B U T.I1. (ONpEeaesiTh
KOJIMYECTBO BEPIIINH, pedep U rpaHel MoJy4eHHbIX MHOTOTPAaHHHUKOB)

BbInyCKHHUK NOJIY4YUT BO3MOKHOCTh HAYYHUTHCH:

Onepupoeamb NOHAMUAMU. MOUYKA, NPAMAZ, NIOCKOCNb 6 NpOCMpAancmee, napaiilejlbHoCnbU
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NePReHOUKYIAPHOCIb NPAMBIX U NIOCKOCMEl;

—  NpuMeHAmb 0/ peuleHus 3a0ay ceomempuyeckue hakxmol, eciu YCio8us NPUMEeHeHUs3A0aAHbl 8
s6HOU hopme;

—  pewams 3a0ayu Ha HAX0HCOEHUEe 2eOMEeMPUYECKUX 8ETUYUH NO 00PA3YAM UTU AN2OPUTNMAM,

— Oenamb (8bIHOCHYBLE) NIOCKUE YEPMENCU U3 PUCYHKOE 00bEMHBIX (hucyp, 8 moM ducie
pucosams U0 c8epxy, cOOKy, CMpoOUms ceueHus MHO202PaAHHUKO8,

—  U36/1eKamb, UHMEPNPEMuUposamy U npeoopa308vleams UHGHOPMAYUIO 0 2eomempuieckuxguaypax,
NpeoCmasieHHYI0 Ha YepmedHcax;

—  npuMeHamb 2eomempuyeckue Gaxkmol 0Jisl peuweHus 3a0a4, 8 Mmom 4ucie npeonoadaearuux
HeCKOIbKO Wd208 peuleHus;

—  ONUCLIBAMb B3AUMHOE PACHOLONCEHUE NPAMBIX U NIIOCKOCMEU 8 NPOCMPAHCMEE;

—  opmynuposams c8olCmM8ea u NPUHAKU Gueyp;

—  00Ka3vleamv ceoMempuyecKue YmeepicoeHus,

— 81a0emvb cmaHoapmuou Kiaccuguxayuel npoCmpanCmeeHHulx ueyp (nupamuowl, NPpU3Mbl,
napannenenuneovl);

—  Haxooumv 00veMbl U NIOWAOU NOBEPXHOCIE 2e0MEMPUIECKUX MeTl C NPUMEHEHUEeM POPMYIL;

—  BBIYUCTAMb PACCMOANUA U Y2lbl 8 NPOCMPAHCIEE.

B nosceonesnou srcuznu u npu uzyueHuu opyeux npeomemos:

UCNOIL308AMb CEOLICNBA 2e0MEeMPUYECKUX (hucyp O/ peuleHus 3a0ay NPaKmuiecko2o

Xapakxmepa u 3a0ay u3 opy2ux ooiacmett 3HaHUll

BekTopbl M1 KOOPAUHATHI B IPOCTPAHCTBE

BhInyCKHUK HAY4YMTCSH:

— OmnepupoBath Ha 6a30BOM YPOBHE MOHSATHEM JICKAPTOBBI KOOPIMHATHI B TIPOCTPAHCTBE;

HaXOJUTh KOOPJIWHATHI BEPIIHH Ky0a U MPSIMOYTOJILHOTO TapajlIeyIeITHITe 1a
BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCH:

—  Onepuposamb NOHAMUAMU 0eKAPMOBbl KOOPOUHAMbL 8 NPOCMPAHCMEE, 8eKMOP, MOOYJlb8EeKMopd,
PABEHCMBO 8eKMOPO8, KOOPOUHAMbL 8EKMOPA, Y201 MeNCOY BeKMOPAMU, CKATAPHOE
npou3zeedeHue 6eKmopos, KOJLIUHeapHble 86eKMOopbl,

—  HAxoO0umv paccmosiHue mexncoy 08yMs MOYKAMU, CYMM) 8eKIMOPO8 U NPpou3eedeHue 8eKmopaHa
YUCTIO, Y20l MeXCOY BeKMOPAMU, CKANAPHOE Npoussedenue, packiaobléams 6eKmop no 08ym
HEeKOIUHeAPHbIM 8eKMOPAM,

— 3a0a8amu NIOCKOCMb YPAGHEHUEM 8 OeKAPMOBOLL cucmeme KOOpOUHAm, peulams

npocmetiuiue 3a0ayu 86e0eHUeM BeKMOPHO20 basuca

HcTropust MaTeMaTHKH

BbIyCKHUK HAYYMTCSH:

— OnwuceIBaTh OT/IENbHBIC BBIIAIOLIUECS PE3yNIbTAThI, IOJyYEHHBIE B XO/€ Pa3BUTHUS
MaTeMaTHKU KaK HAYKH;

— 3HaTh NPUMEPhl MATEMATHUYECKUX OTKPBITUN U UX aBTOPOB B CBSI3U C OTEYECTBEHHON U
BCEMUPHOW UCTOPHUEH;

— TIOHMMATh POJIb MaTeMaTHKHU B pa3BuTHH Poccun

BbInyCKHUK MOJIYYUT BO3MOKHOCTH HAYYUTHCH:

— Ilpedcmasname 6K1A0 8b10AIOWUXCA MAMEMATNUKOE 8 PA3GUMUE MAMEMAMUKU U UHBIXHAYYHBIX
obracmeii;

— TIOHMMATh POJIb MaTEMaTHKHU B pa3BuTHH Poccun

Memoovt mamemamuxu

BbinycKHUK HAy4YHuTCS:

— IIpuMeHATH U3BECTHBIE METO/IbI MPU PEIICHUH CTaHAAPTHBIX MaTeMaTHYECKUX 33/1aY;

— 3aMeyaThb U XapaKTCpHU30BaATb MATECMATHYCCKHUEC 3dKOHOMCPHOCTU B 01<py>1<a101uel71
HeﬁCTBHTCHLHOCTH;

— HNPUBOAUTH NPHUMEPHLI MATEMATUICCKUX 3aKOHOMCpHOCTCﬁ B IIpHUpPOAC, B TOM YHCJIC
XapaKTCPUIYIOIUX KPaCOTY U COBCPIICHCTBO OKPYXKAOUWICTIO MUpa U HpOI/ISBCIlCHI/Iﬁ
HCKYCCTBa

BblﬂyCKHHK MOJYYMT BO3MOKHOCTD HAYYHUTbLCH:



—  Hcnonvzoeams 0cHOBHbIE MEMOObL 00KA3AMENbCMEA, NPOBOOUMb OOKA3AMENbCMBO U
8bINOIHAMb ONPOBEPAHCEHUE,

—  NPUMEHSMb OCHOBHbIE MEMOObl PEULeHUS MAMEMAMUYECKUX 3a0a,

— Ha OCHO8e MAMeMAamu4ecKux 3aKOHOMePHOCMel 8 NPupooe XapaKkmepuzosams Kpacomy u
COBEPULEHCINBO OKPYHCAIOUIE20 MUPA U NPOU3BEOEHUL UCKYCCMBA,

—  NpUMeHAmb npocmeuuiue npocPamMmHsle cpeocmed U I1eKmpoHHO-KOMMYHUKAYUOHHBLE
cucmembl npu peueHuu MamemamudecKux 3a0ay

COAEPKAHUE YYEBHOI'O IIPEIMETA «MATEMATHUKA» 10 KJIACC
Aure0pa u HayaJIa aHAJIU3a
1.IloBTOpPEHUE
Pemrenne 3aaa4 ¢ MCNOJIB30BaHUEM CBOMCTB YMCEN U CUCTEM CUMCIICHUs, JEIUMOCTH, JOJIEH U YacTel,
MPOLEHTOB, MOAYJIEH yncen. Pelenue 3a1a4 ¢ UCIoab30BaHUEM CBOMCTB CTEIEHEW U KOPHEH,
MHOTOYJIEHOB, TPE00pa30BaHNl MHOTOUJIEHOB U APOOHO-pallMOHANIBHBIX BeIpakeHH. Perienue 3aa4 ¢
KCMOJIb30BAHUEM T'PaAyCHOM MEPBI yriia. Mo 1yJib 4KClIa U €ro CBOMCTBA.
Pemrenne 3ana4 Ha nBHxﬁne ¥ COBMECTHYIO pabOTy ¢ MOMOUIBIO JIMHEWHBIX M KBAaJPaTHBIX YpaBHEHUN U
UX cucTeM. Penienue 3a1a4 ¢ MOMOIIBIO YMCIIOBBIX HEPABEHCTB M CUCTEM HEPABEHCTB C OJTHOMN
MIEPEMEHHOM, C IPUMEHEHUEM N300pakKeHMsI UMCIIOBBIX TPOMEXYTKOB. Pemenue 3amay ¢
HCIO0JIb30BAHNEM YMCIIOBBIX PYHKIUHN U UX rpadukoB. Mcnonp30BaHue CBOMCTB U Ipa)KOB TMHEWHBIX U
KBaJIpaTUUHBIX QYHKIIHI, 00paTHON mponopiuoHanbHOCTH. ['paduueckoe penienre ypaBHeHHUM U
HEPaBEHCTB.

2.YuciioBbie PyHKIIUU.

Hynu GyHKI##, MPOMEXYTKH 3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTh. HanbGobiee 1 HanMeHbIIIee3HaueHHE
¢byukuun. [lepuonnyeckue GyHkunu. YeTHOCTh U HeUeTHOCTh PyHKIUN. Croorchsie hynkyuu.
Bzaumno oopamusie hynkyuu. I paguxu 63aumno oopamuwix yHKyutl.

3. Tpuronomerpuyeckue pyHKIHH.

Tpuronomerpuueckas OKpYKHOCTb, paouannas mepa yeia. CUHyC, KOCUHYC, TAHT€HC, KOMAH2eHC
MPOU3BOJILHOTO yria. OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO U CIEACTBHS U3HEr0. 3HAYCHMUSI
TpuroHoMetpudeckux ¢pynknui st yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°.

Tpuronomerpudeckue GyHKIMK Y = COS X, Y =SiN X, Y = tgX . @yuxyus y = ctgx . CoiictBa u rpaduku
TPUTOHOMETPUYECKHUX (PYHKIIHH.

IIpeobpazosanus epaguros yukyuil: cogue 6001b KOOPOUHAMHBIX OCel, PACMSNCEHUE U

colcamue, ompasiceHue OMHOCUMENbHO KOOPOUHAMHBIX OCell.

Dopmynvl CLOACEHUS MPUSOHOMEMPUYECKUX DYHKYUL, GopMyabl npuseoeruss, opmyibl

080LHO20 apeyMeHma.

ApPKKOCUHYC, apKCHUHYC, apKTaHT'€HC Yucia. Apkkomaneernc uucia. Obpamuvle
mpuecoHomMempuyecKue QYHKYuU, ux ceocmea u cpaguu.
4. Tpuronomerpuyeckue ypasHeHus. [IpeodpazoBanne TPUrOHOMETPUYECKUX BhIPAKEHHUIA.
[Ipocreiiye TpuroHoMeTpUYECKUE YpaBHEHUs. PerieHre TpuroHoMeTpUYECKUX YpaBHEHUN.
Pewenue npocmetiwux mpueoHomempuueckux HepaseHcms.

5.1IpousBoaHast

[TpousBoanas GpyHkuu B Touke. KacarenpHas k rpaduky pyHkiuu. ['eomeTpudyeckuii HpU3NIecKuit
CMBICT pou3BOAHOM. [Ipon3BoAHbIE 31eMeHTapHbIX QYHKIMHA. [Ipasuna ougghepenyuposanus.
Bmopas npouszeoonas, ee ceomempuueckutl u Quzuueckuil CMviCL.

[Tonsitre o HenpepbIBHBIX QYHKIMAX. Toukn sKcTpeMyma (MakcuMyma U MUHUMYMa). MccnenoBanue
3JIEMEHTapHbBIX QYHKIUN Ha TOYKU SKCTPEMyMa, HanOoJIblllee U HAaUMEHbIIIee3HaYeHNE C TOMOIIBIO
MPOU3BOIHON. [locmpoenue epaguxos pyHkyuli ¢ LHOMOWbIO NPOU380OHbIX. [Ipumenenue
NpOoU3800HOL NPU peuleHuu 3a0ay.

I'eomerpus

6. [loBTOpEHue

Pemienue 3a1a4 ¢ npuMeHEHUEM CBOICTB (pUryp Ha MIOCKOCTH. 3a7a4yM Ha I0Ka3aTebCTBO U
MOCTPOEHHE KOHTPIpUMEPOB. Mcnonbp30BaHue B 3a/jauax MPOCTEHINX JIOTHYECKUX MTpaBuil. Pemenue
3aJ]a4u C UCIOJIb30BAaHUEM TEOPEM O TPEYrOJIbHUKAX, COOTHOIIEHUH B MPSMOYTOJbHBIX TPEYrOJIbHUKAX,
(axTOB, CBA3aHHBIX C YETHIPEXYyroJbHUKaMHU. Pelenne 3ajau ¢ UCroib30BaHNEM (DaKTOB, CBA3AHHBIX C
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OKPY>KHOCTSIMU
7. HarnsaHas crepeoMeTpus.
Harnsoaas crepeomerpusi. urypsl 1 ux uzoopaxenus (Kyo, nmupamua, npusma). OcHosHble
nouamus cmepeomempuu u ux ceoticmea. CeueHus Kyoa u TeTpaszpa.
Touka, npsiMas 1 INIOCKOCTH B IPOCTPAHCTBE, AaKCHOMbBI CTEPEOMETPUU U CIEACTBUSI U3 HUX
8. IlpsiMble U MJIOCKOCTH B MPOCTPAHCTBE
B3aumHoe pacnonoxeHue NpsMbIX U INIOCKOCTEN B MpocTpaHCcTBe. [lapanienbHOCTh NpsMBIX U
IUIOCKOCTEH B mpocTpaHcTBe. M300paXkeHre mpoCTeHIINX MPOCTPAHCTBEHHBIX (PUTYp HA MIIOCKOCTH.
Paccrosiaus Mexty purypamu B MpoOCTPAHCTBE. YTIIBI B IPOCTPAHCTBE.
[lepnieHIuKyIAPHOCTD NMPSAMBIX U IJIOCKOCTEN.
[Ipoexius GuUrypsl Ha MIOCKOCTh. [Ipu3HAKK MEPICHIUKYIIPHOCTH MPSAMBIX U TUIOCKOCTEH B
npoctpaHcTBe. Teopema 0 Tpex NepneHAuKyIspax.
9. MHOrorpaHHUKH.
[Tapannenenunen. CBolicTBa NpAMOYroabHOTO napasuienenunena. Teopema [ludaropa B
npoctpanctse. [Ipusma u nupamuna. [lpaBuinbHas nupamuia 1 npaBuibHas npusma. [psmas
nupamua. JJIeMEeHThI IPU3MbI U TUpaMuibl. Beruricnenue 31eMeHTOB MPOCTPAHCTBEHHBIX QUTYp
(pebpa, nuaroHayH, yribl).
[Inomane MOBEPXHOCTH NPABUIBHON MUPAMHUJIBI U IPSIMOY TIPU3MBI.
10. BeKTOpBHI U KOOPAUHATHI.
BexTops! 1 koopAMHATHI B mpocTpaHcTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHCIIO, YO
Mexay BekTopaMmu. KosnmmHeapHble 1 KOMIUTaHapHbIE BEKTOPbI. CKansapHoe npousgedeHue 6eKmopos.
Teopema o pasnodcenuu 6ekmopa no mpem HeKOMNIAHAPHbIM 6EKIMOPAM.

COJAEP/KAHUE YYEBHOI'O NIPEIJMETA «<MATEMATHUKA» 11 KJIACC

AJiredpa ¥ Ha4YaJ1a aHAJIU3A

1.®yHkuum.

CreneHb C IEHCTBUTENBHBIM [TOKA3aTENIEM, CBOWCTBA cTeneHu. [IpocTeiimme noka3aTreabHble
ypaBHEHUS U HepaBeHCTBa. [lokazarenbHas QyHKUIMS U ee CBOWCTBA U TpaduK.

Jlorapudm uncna, cBoiicta sorapudma. Jlecaruunsiit norapudm. Yucno e. HamypanvHulii noecapugpm.
[Ipeobpa3zoBanue morapudmudeckux BeipaxeHuid. Jlorapupmudeckas GyHKINUS U €eCBOMCTBA U TpaduK.
CrenenHast GyHKITUS U €€ CBOMCTBA U rpaduK.

2.YpaBHEeHHUS] U1 HEPABEHCTBA

Jlorapudmuueckue ypaBHEeHUs U HepaBeHCTBa. Mppannonanbubie ypaBHeHus. Memood

uUHmMep8anos 0Jis peutenus Hepagencms. I paguueckue memoowvl peuieHus ypagHeHuli u

Hepagencms. Pewenue ypasnenuii u nepagencma, cooepaircaujux nepemerHyo no0 3HaKOMMOOYIIA.
Cucmemvl nOKA3aMeENbHLIX, 102APUPMULECKUX U UPPAYUOHATILHBIX YPABHEHU.

Cucmemvl noKazamenbHbix, 102apUPMUIecKux HepaseHcms. Ypasnuenus, cucmemsl YpasHeHUll ¢
napamempom.

3.IlepBoobpa3Hasn

[TepBooOpasnas. Ilepsoobpasmvie anemenmapHuvlx gyukyutl. 11nowads Kpueonunelnol mpaneyuu.
@opmyna Heromona-Jleiibnuya. Onpedenennsiii unmezpai. Bviuucienue niowadetiniockux gueyp u
00beM08 meil 8paleHUs ¢ NOMOWbI0 UHMe2Pald.

I'eomeTpus

4.Tena BpameHus

Tena Bpamenus: TUIMHIP, KOHYC, cdepa u map. OCHOBHBIE CBONCTBA MPSIMOTO KPYTOBOTO
HWJINHJPA, PSMOTO KPYyroBOoro konyca. M3o0pakeHue Ten BpalleHus Ha MI0CKOCTH.
IIpeocmasnenue 06 yceueHHOM KOHYCe, ceyeHUsi KoHyca (napaiieibHoe 0CHOBAHUIO U NPOX0Oosuyee
uepes 8epulUHY), ceueHus YUIUHOpA (NapanieibHo U NepReHoOUuKyIAPHO 0CU), CeueHUs uapa.
Paszeepmra yununopa u konyca.

IIpocmetiwiue komOuHayUU MHO202PAHHUKOS U Mell 8pauyerus mexcoy cobot. Ilnomans
MOBEPXHOCTHU MPSIMOTO KPYrOBOTO UJMHJIPA, MIPSMOTO KPYrOBOTO KOHYCA U IIapa.

5.BeKTopsbl 1 KOOPIAMHATHI

Ckanapnoenpousgedenue 6eKmopos 6 koopounamax. Ilpumenenue 6ekmopos npu peuieHuu 3a0ay Ha
HaxoxcoeHue paccmosanuil, OuH, niowjaoeti u 06vemMos.

Vpasnenue nrockocmu 6 npocmpancmee. Ypaeuenue cpepwi 6 npocmpancmee. Popmyna 0

6blYUCIIEHUA pACCMOAHUA Meofcdy mo4yKamu 6 npocmpaHcmee.
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Heuoicenus 6 npocmpancmee. napaiienbHulil NepeHoc, YeHMpAaiIbHAs CUMMEMPUsl, CUMMEmpPUs
omHocumenbHo niockocmu, nosopom. Ceoticmsa ogudicenuii. Ilpumenenue 08udxceHuli npu peuleHuu
3a0au

6.00bEéMBI T

[Tonsitre 06 o6beMe. OOBEM TUPAMUIBI U KOHYCA, MPU3MBI B UIuHApa. O0beM mapa.

I1ooob6nvie mena 6 npocmparcmeae. COOTHOUICHUS MEXTY TUIOIIAAIMU TIOBEPXHOCTEH 1

o0beMaMu TOJJOOHBIX Tell.

7.BeposiTHOCTH U cTaTHCTHKA. PadoTa ¢ TaHHBIMU.

[ToBTOpenue. Pemenue 3a1a4 Ha TaOIMYHOE U TpadUvecKoe MPEICTaBICHUE JaHHBIX. Mcnonp3oBanme
CBOWCTB M XapaKTEPUCTHUK YHCIOBBIX HAOOPOB: CPEIHUX, HANOOJBIIETO U HAMMEHBIIIETO 3HAYCHUS,
pa3Maxa, oucnepcuu. Pewenue 3a0au na onpeoenenue 4acmomsl U 6eposimHOCMU COObIMULL.
Buviuucnenue eeposmuocmeti 6 onblmax ¢ pagHO803MONCHBIMU dTeMEHMAPHbIMU Ucxooamu. Pewenue
3a0ay ¢ npumeneHuem Komounamopuku. Pewenue 3a0auna evluucienue eepoamuocmeri He3a8UCUMBIX
cobvimuil, npumeHerue hopmyavl clodxceHus geposmuocmell. Pewenue 3a0au ¢ npumeHneHuem
ouazpamm Dilnepa, depesa seposmuocmell, popmynst beprynnu.

Yenosnas eeposmnocme. [Ipasuno ymnoosxcenus eepoasmuocmen. Popmyaa noIHOU 8ePOSIMHOCHIU.
Jluckpemnvie cayuatinele enuyunsl u pacnpeoenenus. Mamemamuyeckoe oxcuoanue u OUCnepcust
cayyaiinol eenudunsl. Mamemamuueckoe odxcuoanue u OUChePCUs CYMMbL CIYUAUHBIX EIUYUH.
I'eomempuueckoe pacnpeodenenue. bunomuanvroe pacnpeoenenue ue2o c8olcmad.

Henpepuignvie cryuaiinvie senuuunsl. [lonsmue o nnomnocmu éeposmuocmu. Pasnomeproe
pacnpeoeneHue.

TlokaszamenvHoe pacnpedenenue, e2o napamempeol.

Ionsamue o nopmanvrom pacnpedenenuu. Ilapamempol HopmanbHo20 pacnpedenenus. Ilpumepuol
CHIYYAUHBIX 8EIUYUH, NOOYUHEHHBIX HOPMATLHOMY 3AKOHY (NO2PEUHOCMb USMEPEHUL, POCT 4el08eKa).

Hepasencmeso Yebviwesa. Teopema beprynnu. 3akon 6onvuiux uucen. Boibopounwiii memoo
usmepenus eepoamuocmeti. Ponv 3axona 6onvuiux uucen 6 nayke, npupooe u oouecmae.
Kosapuayus osyx cnyuatinvix eéenuyun. Ionamue o koaghguyuenme xoppenayuu. Coemecmmoie
HAOA00eHUsL 08YX CIYUAUHBIX 8eUdUH. Bvibopounvlii koagguyuenm xoppensyuu.
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TemaTHyeckoe IJIAHMPOBaHUE

Temaruueckoe MmIaHUPOBAHKE IO MpeaAMETy «MaTeMaThKa» COCTaBICHO C YUeTOM padoueil mporpaMmmsl
BOCIIUTaHUS. BocnuTarenpHblii NOTEHIMAN JaHHOTO y4eOHOTO NpeaMeTa 00ecIeunBaeT peaan3aluio
IEJIEBBIX PHOPHUTETOB BociUTaHus oOydaromuxcst Ha yposae COO.

TEMATHUYECKOE IINTAHUPOBAHMUE 10 KJIACC

N/ TemaTuyeckue pasaesbl KounuectBo
4acoB
Anrebpa 1 Hayana aHaiau3a
1 IToBTOpEHHE. 2
2 Ywucnosble GyHKIUN 9
3 Tpuronomerpudeckne GyHKIIH 30
4 Tpuronomerpuueckue ypaBHeHus. [IpeoOpa3oBanue 28
TPUTOHOMETPHYCCKUX BBIPAKCHHIA
7 [TpousBoaHas. 31
I'eomerpus
8 Harnsgnas crepeomerpusi. 3
9 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE 31
10 MHororpaHHUKU 18
11 BexTops! 1 KoOpAMHATHI 12
12 IToBTOpEHHE 11
Uroro 175
TEMATHUYECKOE IINTAHUPOBAHMUE 11 KJIACC
Ne i/ TemaTuueckue pasaeibl KoanuectBO
4acoB
AureOpa v Havasa aHajamu3a
1 DYyHKIUH. 50
2 VYpaBHEHHUS 1 HEPABEHCTBA 19
3 [TepBooOpa3zHas 9
['eomerpus
4 Tena BpameHus 17
5 BekTopsl 1 KOOpIMHATHI 15
6 OO6beMbI Ten 23
BepositHOCTh 1 cTatucTiKa. PaboTa ¢ TaHHBIMHU.
7 BepostHOoCTh 1 cTaTucThKa. PaboTa ¢ JaHHBIMHU. 15
[ToBTOpEHME 22
Hroro 170
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