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10-11 kaaccpbi( 6a30BbIi YPOBEHD)
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c. lllapanoso, 2021 roxa



Pabouas mporpamma no matematuke as 10-11 ximaccoB 6a30Boro ypoBHsI pa3paboTaHa B COOTBETCTBUU C

HOPMAaTUBHBIMU JOKYMCHTAMMU:

1. ®enepanbublii 3akoH oT 29 nexadps 2012 roma Ne 273 — @3 «OO6 obpazoBanuu B Poccuiickoit

denepaunun» (C UBMEHEHUSMHU).
2. Ilpuxa3 MunucrepcTBa oOpazoBanus 1 Hayku Poccuiickoit @eneparnuu ot 17.05.2012r. Ne 413 «O6

yTIBep)KJIeHHH (eIepalbHOr0 TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTa CPEIHEro OOIIEro
obpazoBanus» (ot pemakuuu 11.12.2020r.).

VYMK:

o CoOopHuUK pabo4mx mporpamm. «Anredpa U Hadajla MaTeMaTrudeckoro aHammsa. 10-11

kiacce» 0. M. Komsirun, M. B. Tkauéa, H. E. ®énoposa M. U. [1labyrun. ba3oBsiii u
YIIIyOJICHHBIH YPOBHU: TIOCOOHE JIJIsl yuuTeseil 001eo0pa3oBaTeIbHBIX OPTaHU3aIuii»
/coctaButensb T.A. Bypmuctpoa. — M.: IIpocsemienue, 2018;

Coopnuk pabouunx nmporpamm .«I'eomerpus, 10-11 knacce», JI.C. AtanacsH, B. ®@. byty3oB,
C.b. Kanomues, JI.C.Kucenépa, O.1". Ilo3nsik .ba3oBslii 1 yriyOoneHHbIN ypoBHU: TTocoOUe
JUTsL yIUTeNe o0reo0pa3oBaTenbHBIX Opranu3almiy /coctaButens T.A. bypmucrtpona. —
M.: ITpocsemienne, 2020.

V4eOHUKH:

o

Matemaruka: anreOpa 1 HadaJla MaTeMaTHIECKOTO aHAIN3a, TeoMeTpus. AlreOpa v Havaia
MareMaTrudeckoro aHanm3a. 10 kimacc: yueOHUK i 001e00pa3oBaTeIbHBIX OPTaHU3AIN:
6a30BbIi U yriyosnennsiid ypoBau /HO. M. Konsrun, M. B. Tkauésa H. E. ®énoposa M. .
[MaGynun — 4-¢ u3n. — M.: [Ipoceemenue, 2020;

MaremaTrka: anreOpa v Hayajga MaTeMaTHYeCKOTO aHaIn3a, TeoMeTpus. Anredpa u Havana
MaTreMaThudeckoro aHanm3a. 11 kimacc: yueOHUK y1st 0011e00pa3oBaTeIbHBIX OPraHU3aIlN:
0a30BbIi U yriryosennsiid ypoBau /HO. M. Konsrun, M. B. Tkauésa H .E .®&noposa M .U
Allabynun — 8-e uza. — M.: IIpocsemienue, 2020;

I'eometpust. 10-11 xnaccel: yaeOHUK 17151 00111€00pa30BaTEIBHBIX YUPEKICHUN: Oa30BBIN U
yrayonennbiit yposuu /JI. C. AtanacsH, B .®. byry3os, C.b. Kagomies u ap. — 8-¢ uza.- M.:
[Ipocenienue, 2020;

PaGouas mporpamma yueOHOTO mpeamera «MareMmaTrka » OTBOJUT Ha 6a30BOM ypoBHeE 4 yueOHBIX yaca B

Henento, 136 yacos (10 kimacc) u 132 vaca (11kmacc)



1. HJIaHI/IpyeMBIe pe3yJbTaTbl 0OCBOCHUA yqeﬁnoro nmpeamMera

JInyHOCTHBIE pe3yIbTaThI:
1) poccuiickas rpaxaaHcKas HIEHTUYHOCTb, IATPUOTU3M, YBAXKEHUE K CBOEMY HApOJ1y, UyBCTBA
OTBETCTBEHHOCTH nepea PoarHOM, rOpaOCTH 3a CBOM Kpai, CBOKO PouHYy, poLLIOe U HACTOAILEE
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu, yBakeHre ToCcyaapCcTBEHHBIX CUMBOJIOB (Tep0, diar, rumH);
2) rpa)xIaHCKYIO MO3ULIMIO0 KaK aKTUBHOTO U OTBETCTBEHHOTO YJIEHA POCCUICKOI0 OOIIECTBa, OCO3HAIOLIETO
CBOM KOHCTUTYIIMOHHBIE IIPaBa M 00S3aHHOCTH, YBA)XKAIOLIETO 3aKOH M MTPABOMOPSIOK, 00JIaTa0IeTO
YyBCTBOM COOCTBEHHOT'O JOCTOMHCTBA, OCO3HAHHO IPUHUMAIOIIET0 TPAJUIIMOHHbIE HAllMOHAJIbHBIE U
oO1ieyenoBeyecKrne r'yMaHUCTUYECKUE U IEMOKpaTUUECKUe [IEHHOCTH;
3) TOTOBHOCTb K CiIy’keHHI0 OTE€UYeCTBY, €ro 3aluTe;
4) chopMHpPOBAaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
0OLIECTBEHHOM MPAaKTUKH, OCHOBAHHOTO Ha TUAJIOTe KYJIbTYp, @ TAaKXKe pa3Iu4HbIX (JOPM OOIIECTBEHHOTO
CO3HAHMSI, OCO3HAHKME CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE;
5) chopMUPOBAHHOCTH OCHOB CAMOPA3BUTHUS U CAMOBOCIIUTAHUS B COOTBETCTBHH C OOIIEUETIOBEUECKUMU
LIEHHOCTSAMH U UJieajaMH I'PakJaHCKOTO 00I11eCTBa; TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSATEIbHOM,
TBOPYECKON M OTBETCTBEHHOM JIE€ATEIBHOCTH;
6) ToJepaHTHOE CO3HAHUE U NIOBEJCHHUE B MIOJIUKYJIBTYPHOM MUPE, TOTOBHOCTb M CIOCOOHOCTH BECTH AUAJIOT
C IpYTUMHU JIFOJbMH, JOCTUTaTh B HEM B3aMMOIIOHUMAaHHUs, HAXOIUTh OOIIME e U COTPYAHUYATh JJIS UX
JOCTHXKEHUSI, CHOCOOHOCTh IIPOTUBOCTOSITh UAEOIOTUN SKCTPEMHU3MA, HALIMOHAIM3Ma, KceHo(oouwy,
JUCKPUMMHALIAN IO COLMAIIBHBIM, PEIMTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM IIPU3HAKAM U JPYTUM
HEraTUBHBIM COLIMAJIbHBIM SIBJICHUSM;
7) HaBBIKU COTPYIHHYECTBA CO CBEPCTHUKAMH, I€TbMH MIIAJIILIEI0 BO3PACTa, B3POCIIBIMU B
00pa3oBaTesIbHON, OOLIECTBEHHO 10JIE3HOM, y4eOHO-HCCIe10BATENLCKOM, IPOEKTHOM U APYIUX BUAAX
JESITEIbHOCTH;
8) HpaBCTBEHHOE CO3HAHUE U [IOBEJICHUE HAa OCHOBE YCBOEHUS O0IEYETI0BEYECKUX LIEHHOCTEIH;
9) rOTOBHOCTB M CHOCOOHOCTh K 00pa30BaHMIO, B TOM YHCIIE CaMOOOPa30BaHUI0, Ha IPOTSHKEHNUU BCer
KHU3HU; CO3HATEIbHOE OTHOIIEHUE K HEIPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHIO YCIICIIHOMN
npoeccuoHaIbHON 1 00LIECTBEHHON AEATEIbHOCTH;
10) scTeTnyeckoe OTHOIIEHNE K MUPY, BKJIIOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPYECTBA,
CIOPTa, OOIIECTBEHHBIX OTHOLIEHUH;
11) npuHATHE U peanu3alrio HEHHOCTEeH 310pOBOro u 6e30nacHoro oopasa KU3HH, IOTPEOHOCTH B
($U3MIEeCKOM CaMOCOBEPILICHCTBOBAHUH, 3aHATUSAX CIOPTUBHO-03/I0POBUTEIBHON EATEIHHOCTBIO,
HEMpUATHE BPEIHBIX MPUBBIYEK: KYPEHUS, YIIOTPEOIEHHS aJIKOT0JIsl, HAPKOTHKOB;
12) GepexxHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILIEHUE K (PU3MUECKOMY U TICUXOJIOI MY €CKOMY

310POBBIO, KaK CO6CTBCHHOMy, TaK U Jpyrux J'IIO,Z[CI‘/’I, YMCHHC OKa3bIBAThH IICPBYHO ITOMOIIb,



13) oco3HaHHBI BEIOOP Oyaymieit mpodeccuu 1 BO3MOKHOCTEH peann3aui COOCTBEHHBIX KU3HEHHBIX

IIJIaHOB, OTHOILICHHUEC K HpO(I)GCCHOHaHBHOﬁ ACATCIIbHOCTU KaK BO3BMOXXHOCTHU Yy4aCTUsS B pCHICHUH JINYHBIX,

OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIEHAIIMOHAIBHBIX MTPOOIIEM;

14) chopMupOBaHHOCTH SKOJIOTUYECKOTO MBIIUICHHUS, TIOHUMAHUS BIUSHUS COLIMATBHO-?)KOHOMHYECKHIX

MIPOIIECCOB HAa COCTOSIHUE TTPUPOTHON U COIMATIBHOM CpeIbl; MPUOOPETEHHUE OTIBITA SKOJIOTO -HANPABICHHOMN

JIeSITCILHOCTH;

15) OTBCTCTBCHHOC OTHOICHUC K CO3AaHNIO CCMbH HAa OCHOBC OCO3HAHHOI'O IMTPHUHATUA HGHHOCTefI

CEMENHOU KU3HU

Jluunocmuwlll  pe3ynomam o0ceoeHus yuebHO20 npeomema — mamemamuxa :aneedopa u Hadaua

MaAmemMamuyecko2o aHau3a , 2eoMempus npeonoazaem:
Jluunocmuvie pesynomamol 6 cghepe omuowleHUl 00y4arOWuxcs K cebe, K c8oemy 300p08bvlo, K

NO3HAHUI ceOA:

TOTOBHOCTh M CIIOCOOHOCTH O0YYaIONINXCS K CAaMOPA3BUTHIO U CAMOBOCITUTAHUIO B COOTBETCTBUH
C 0OIIeUeTOBEYeCKUMHU IIEHHOCTSIMH W HJeallaMH TPaKIaHCKOTO OOIIecTBa, MOTPEOHOCTh B
CbI/ISI/I'—IeCKOM CaMOCOBCPIICHCTBOBAHWUH, 3aHATUAX CHOpTI/IBHO-OS}IOpOBI/ITeHLHOﬁ JACATCIBHOCTBIO,
MPUHATAE W peaju3amus IEHHOCTEH 3J0pOBOrOo M Oe3omacHOro olpa3a JKH3HH, OepexHOe,
OTBETCTBEHHOE M  KOMIICTGHTHOE OTHONIEHWE K  COOCTBEHHOMY  (U3WYECKOMY U
MICHXOJIOTUIECKOMY 310POBBIO;

HENpPUITHE BPEAHBIX MPUBBIUEK: KYPEHHUS, YIIOTPEOICHUS aJIKOTOJIsI, HAPKOTUKOB.

Jluunocmmusie pesynomamul 6 cghepe omuoutenuti odyuarouuxcs k Poccuu kax k Pooune (Omeuecmsy):

YBKEHHUE K CBOEMY HapOJy, YyBCTBO OTBETCTBEHHOCTH Tepen PoauHOM, TOpIOCTH 3a CBOM Kpai,
cBoro PoauHy, mponuioe W HacTosIiee MHOTOHAIMOHAJIBHOTO Hapona Poccum, yBakeHHe K
roCyJIapCTBEHHBIM CUMBOJIaM (repo, ¢uiar, THMH);

BOCIIMTAHUE YBAKEHHSI K KYJIbTYype, sS3bIKaM, TPAIUIMSIM U 0ObIYasM HApOJOB, IPOKUBAIOIINX B

Poccuiickon @enepanuu.

Jluunocmuvie pezyriomamol 8 cghepe omuoueHULl 00YUAIOUUXCA K 3AKOHY, 20CYO0APCMBY U K 2PAHCOAHCKOMY

oowecmsy:

IPakIaHCTBEHHOCTh, TPAXKIAHCKAs MMO3UIMS aKTHBHOTO M OTBETCTBEHHOI'O WICHA POCCHICKOTO
o0I11ecTBa, OCO3HAIOIIETO CBOM KOHCTHTYIIMOHHBIC MPaBa U 00S3aHHOCTH, YBAXKAIOIIETO 3aKOH M
MPABOMOPSJIOK, OCO3HAHHO PUHUMAFOIIETO TPaIUIIMOHHBIC HalMOHAJIbHBIE u
0O0IIIeYeIOBEUECKIEe TYMaHUCTHYECKHE M JIEMOKPATHYECKUE IEHHOCTH, TOTOBOTO K yJYacTHIO B
OOIIECTBEHHOM JKU3HH;

MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKW U OOIIECCTBEHHOM
MPAaKTUKHA, OCHOBAHHOE Ha JUAJOTE KYJIbTYp, a TaKkkKe pPa3IndHbIX (OpM OOIIECTBEHHOTO

CO3HaHUs, 0OCO3HAHHUEC CBOCTO MECTA B IMOJIMKYJIBTYPHOM MHPCE;
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— TOTOBHOCTBH O0YYaIOUINXCS K KOHCTPYKTUBHOMY YYacTUIO B IPUHSATHH PEIICHUM, 3aTPar MBarOIIUX
UX TpaBa U MHTEPECHl, B TOM YHUCIE B Pa3lIUYHbIX (popmMax OOIIECTBEHHON caMOOpraHM3allny,

caMoyTIpaBJieHUs!, OOIIECTBEHHO 3HAYMMOM JeSITEIIbHOCTH;

Jluunocmuvie pe3yiomamol 68 cghepe OMHOWEHUL 0OYUATIOWUXCSL C OKPYHCATOUUMU THOObMU:

— TPHUHITHE TYMAaHUCTUYCCKUX IICHHOCTEH, OCO3HAHHOE, YBaXXUTEIBHOE W JI0OpOKeIaTelbHOe
OTHOIICHHE K IPYTOMY YEJIOBEKY, €r0 MHCHHIO, MUPOBO33PCHHIO;

— CHOCOOHOCTH K COTICPEKMBAHUIO U (OPMUPOBAHUE TO3UTHBHOTO OTHOIICHHS K JIFOJISM, B TOM
YuCiI€ K JuinaM C OrpaHMYCHHBIMHM BO3MOXHOCTAMH 3I0POBbS W HWHBAJIWIAM, 6€p€)KHOC,
OTBCTCTBECHHOC U KOMIICTCHTHOC OTHOIICHHEC K q)HSquCKOMy N TMCHUXOJIOTUYCCKOMY 3J0POBBIO
JPYTUX JIFOJIEH, yMEHUE OKa3bIBaTh MIEPBYIO MIOMOIIIb;

— pa3BUTHE KOMIICTEHIIMH COTPYJAHHYECTBA CO CBEPCTHHKAMH, JETbMH MIIQJIIETO BO3pacTa,
B3pOCIBIMH B 00pa3oBaTeNbHON, OOIIECTBEHHO TOJIE3HOW, Y4YEOHO-HCCIEI0BATEIHCKOM,

MIPOEKTHOM U IPYTUX BUJAX AEATEIbHOCTH.

Jluunocmmuvie pesynomamul 8 cgpepe OmHOUEHUL 0OVUAIOWUXCSL K OKPYHCAIOUIEMY MUPY, HCUBOU NPUpooe,
Xy 002/cecmeeHHol Kyibmype:
— MHPOBO33PEHHE, COOTBETCTBYIOLEE COBPEMEHHOMY YPOBHIO pa3BUTUS HAYyKH, 3HAYUMOCTHU
HayKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUYECTBY, BJaJieHUE TOCTOBEPHOU MH(pOpMAaIHei
O TEpeloBbIX  JIOCTHIKEHHUAX M OTKPBITHSIX ~ MHPOBOM M OTEUECTBEHHOW  HAYKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTpOWCcTBE MUpPa U OOIIECTBA;
— TOTOBHOCTb M CIIOCOOHOCTH K 0Opa3oBaHHIO, B TOM YHCIE caM000pa3oBaHUIO, Ha MPOTSHKEHUU
BCEH JKU3HU; CO3HATEIHHOE OTHOLICHHE K HEMPEPhIBHOMY 00pa30BaHUIO KaK YCIOBHIO yCIIEUTHOM
npodeccuoHalbHOM 1 00IIECTBEHHON JesITeIbHOCTH;
— DCTETUYECKOE OTHOLIECHUS K MHPY, TOTOBHOCTh K 3CTETUYECKOMY OOYCTPOWCTBY COOCTBEHHOIO

ObITa.

Jluunocmuvie pezynomamol 6 cghepe omHowleHU 00YUAIOWUXC K ceMbe U PpOOUmensim, 8 mom yucie
N0020MOBKA K CEMEUHOU HCUSHUL.
— OTBETCTBEHHOE OTHOIIEHHE K CO3/IaHHUI0 CEMbU HAa OCHOBE OCO3HAHHOTO MPHUHATHUS LIEHHOCTEU
CEMEMHOM KU3HU;
— TIOJIOKUTETbHBIA 00pa3 CeMbH, POJAUTENHCTBA (OTIOBCTBA M MAaTEPUHCTBA), MHTEPUOPHU3ALIMUS

TPAAUIIUOHHBIX CEMEMHBIX IIEHHOCTEH.

Jluynocmuvie pesynvmamvl 6 cgepe omHowleHus obyuarowuxcia K mpyoy, 8 cgepe coyuaibHO-

DKOHOMUUECKUX OMHOULEHUIL:



— TOTOBHOCTh OOyYaromuxcs K TPYAOBOH NMpOQecCHOHATBHON AEATENBHOCTH KaK K BO3MOXKHOCTHU
y4acTus B PEUICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCY1apPCTBEHHBIX, OOIICHAIIMOHAIBHBIX MPOOIIEM;

— TOTpPeOHOCTh TPYAWUTHCS, YBOKEHUE K TPYAYy MU JIIOJIM TPyAa, TPYIOBBIM JOCTHIKCHHSIM,
T0OpOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIEHHE K pa3HbIM BHJAAM TPYAOBOM
NeSITENIbHOCTH;

— TOTOBHOCTh K CaMOOOCIYXUBaHUIO, BKJIIOYas OOy4eHHE U  BBIIIOJIHEHUE JIOMAlIHUX

00s3aHHOCTEN.

Jluunocmuvie pezynomamol 6 cghepe Guzuueckozo, NCUXOOSUYECKO20, COYUATbHO20 U AKAOeMUUEeCKO20
Onazononyyusi 00y4arWUxcs:
— (usnueckoe, SMOIMOHATHHO-TICUXOJIOTHUECKOE, COLMAIBHOE Oyiaromoiyune OOydJaromuxcs B
KU3HA 00pa30BaTEIILHON OpraHu3aIlid, OIIYIIEHUE AeThbMH O€30TIaCHOCTH M TICHXOJIOTHIECKOTO
koMmdopTta, nHHOPMAITMOHHOW 0€30MMaCHOCTH.

MeranpeamerHblie pe3yabTaThl

1) ymeHHe caMOCTOSTEIBHO ONPEACTIATh ETH JeSITETbHOCTH U COCTABIISATH IJIAHBI IS TEITLHOCTH,
CaMOCTOSITEIIEHO OCYIIECTBIIATh, KOHTPOJIUPOBATH U KOPPEKTHPOBATH NEATEILHOCTD; UCIIOJIH30BAThH BCE
BO3MOKHBIE PECYPCHI JUTS JOCTHKECHHUS TTOCTABICHHBIX LIEJICH U peaTu3alny IJIaHOB JeATEIbHOCTH;
BBIOMpATh YCIEUIHbIE CTPATEIHU B Pa3INYHBIX CUTYAIUX;

2) yMeHue MPOAYKTUBHO OOIIAaThCS ¥ B3aMMOICHCTBOBATH B MPOLIECCE COBMECTHOM JEATEILHOCTH,
YUHUTBHIBATh TO3UIMHN IPYTUX YIACTHUKOB JEATEIBHOCTH, YPPEKTUBHO pa3periaTh KOHPIUKTHI;

3) BilaieHNe HaBBIKAMH TTO3HABATENILHOH, Y4eOHO-MCCIIEe0BATEIbCKON U IPOEKTHOM JIESITENBHOCTH,
HaBBIKAMH Pa3peleHus MpoodiIeM; ClIoCOOHOCTh ¥ TOTOBHOCTD K CAMOCTOSTEIBHOMY ITOMCKY METO/IOB
peLIeHNUs MPaKTUYECKUX 33/1a4, TPUMEHEHUIO Pa3IMYHBIX METOI0B ITO3HAHUS,

4) TOTOBHOCTB M CIIOCOOHOCTB K CaMOCTOSITEIbHON HH()OPMAIIMOHHO -NIO3HABATEIBHON IESTEIbHOCTH,
BJIaJICHUE HAaBBIKAMU IOJyYEHHS HEOOX0JMMO MH(DOPMAIIMU U3 CIIOBApel pa3HBIX THIIOB, yMECHUE
OPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(MOPMAIMH, KPUTHYECKH OLICHUBATh U HHTEPIPETUPOBATH
UH(OPMAIIHIO, TTOJTyYaeMyI0 U3 Pa3IMYHBIX HCTOYHUKOB;

5) yMeHue UCIoIb30BaTh CPEACTBA MH(POPMAITMOHHBIX 1 KOMMYHHUKALMOHHBIX TexHoorui (nanee - UKT) B
peleHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX 1 OPraHU3alMOHHBIX 3a/1a4 ¢ COOI0EHNEM TpeOoBaHUM
SPrOHOMMKH, TEXHUKH 0€3011aCHOCTH, TUTHEHBI, pecypcocOepeXeHus, MPABOBBIX U 3TUYECKUX HOPM, HOPM
MH(POPMALMOHHOM 0€30MacHOCTH;

6) yMeHHe OnpeeNsITh Ha3HaueHHe U (PYHKIIUHU Pa3IMYHBIX COIIMATIbHBIX HHCTUTYTOB;

7) yMEHHE CaMOCTOATEIBHO OLICHUBATh M IPUHUMATD PELICHHS], ONIPEIEIISIONINE CTPATET U0 OBEJCHHUS, C

YUYCTOM I'pa’kIaHCKUX U HPABCTBCHHBIX LICHHOCTCI\/’I;



8) BiaseHue A3bIKOBBIMU CPEJICTBAMU - YMEHHE SICHO, JIOTHYHO U TOYHO M3JIarath CBOK TOUYKY 3pEHUS,
HCII0JIb30BATh aJICKBAaTHBIE SI3bIKOBBIE CPE/ICTBA;

9) BiageHne HaBBIKAMU TTO3HABATEIBHON pedIeKCHU KaK OCO3HAHUS COBEPILAEMBIX ACHCTBUH 1
MBICJIUTENbHBIX [TPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, IPaHUI] CBOETO 3HAHUS U HE3HAHMUS, HOBBIX

IMO3HABATCJIbHBIX 3a4a4 U CPCACTB UX JOCTHUKCHUA.

PerJIHTHBHbIe YHUBEPCAJIBHBIC y‘l66HLIe JeicTBUSA

Buinycknux nayuumes:
—  CaMOCTOSITEJIBLHO OINpPEACNATh MAaTEMAaTHUYECKUE IIEeTU , 3aJaBaTh MapaMeTpPbl U KPUTCPUU PEIICHUS

MaTeMaTHYECKUX 3aja4, 10 KOTOPbIM MOKHO OINPENEINTh, YTO JaHHAsI MaTeMaTu4ecKkasl 11eIb JOCTUTHYTA;

— OIICHMBAaTh BO3MOYKHBIE IIOCJIEJCTBUS JOCTHUKEHMSI IOCTAaBJICHHOW MaTeMaTH4eCKOM  LIeTu B
JEeSITeIbHOCTH, COOCTBEHHOMN JKU3HU U JKU3HM OKPYXKAIOUIUX JIFOJIE€H, OCHOBBIBAsICh Ha COOOPaKEHUSAX ITUKH
1 MOpaJ;

— CTaBUTh U (opMyIupoBaTh COOCTBEHHBIE 33/Ja4d B O0JIaCTM MaTeMaTHMKd B 00pa3oBaTelbHOU
NEeSITeIbHOCTH U PUMEHEHNE MaTEMATUKH B )KM3HEHHBIX CUTYAlLIUAX;

—  OIIGHHMBATh PECypChl, B TOM YHCJE BPEeMs U JApPyrue HeMaTepuaibHbIe pecypchl, HEOOXOIUMBIE IS
JOCTHYKEHHSI TIOCTAaBICHHOM 11eJH;

—  BBIOMpaTh IyTh JOCTHXKEHHUS LIEJIH, INIAHUPOBATh PEIIEHUE MOCTABICHHBIX MaTEMATUYECKUX 3a/ad,
ONTUMU3UPYs MaTepUaAJIbHbIE U HEMATepUAJIbHBIE 3aTPAThI;

—  OpraHu30BbIBaTh 3(P(EKTUBHBIM MOMCK PECYpcoB, HEOOXOAUMBIX A AOCTHXKEHHS IOCTABICHHOM
LIEJIN COIVIACHO MaTeMaTHYeCKOW MOJENH |

- COIIOCTaBJIATHb HOJ'Iy‘ICHHBIfI PE3YIbTAT ACATCIBHOCTH C MMOCTaBJICHHOM 3apaHec LECIbIO.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS
Buinyckuux nayuumes:
— HUCKaTh U HaXOJUTh OO0OOIIEHHbIE CHOCOOBI peIlIeHHs MaTeMaTHYecKHX 3ajJad, B TOM YHCIE,

OCYIICCTBJIATD paSBepHy’l“Hﬁ I/IH(I)OpMaI_[I/IOHHHﬁ IIOMCK KW CTaBUThb Ha €ro0 OCHOBC HOBLIC (yqe6HHe u
HOSH&B&TCJ’IBHHC) 3aJa4u,

— KPUTHYCCKHU OLUCHHUBATL U MHTCPIIPETUPOBATE MATCMATUUYCCKYIO I/IH(i)OpMaI_II/IIO C pPa3HbIX HO3HI.IPII>1,
paciio3HaBaTb U (I)I/IKCI/IpOBaTb IIPOTHUBOPCYH B I/IH(1)OpMaI_II/IOHHLIX HCTOYHHKAX,

- HCIIOJIb30BATH PA3JIMYHBIC MOJCIBHO-CXEMATUYCCKUE CPCACTBA UIA MMPEACTABICHUA CYIICCTBECHHBIX
CBSA3€Hl M OTHOIICHHUN IIpu pCHICHUN MATECMATUYCCKUX 3aJld4, a TaKKE HpOTI/IBOpe‘II/II}'I, BBISIBJICHHBIX B
HH(bOpMaHHOHHBIX HCTOYHHKAX,

— HaxOoJuTb W IIPUBOAWUTHL KPUTHUYCCKHUC AaAPryMCHTHI IIpU PCHICHUU MaTeMaTU4eCKON 3aJaud B
OTHOIIICHUU JEUCTBUM U CY)K,I[CHI/Iﬁ Apyroro,; CHOKOMHO H pa3yMHO OTHOCHUTBCA K KPUTHYCCKHUM
3aMEUaHHMSIM B OTHOIICHHUU COOCTBEHHOTO CYXXACHHUA, pacCMaTpuBaTb HX KaK PpeCypc COOCTBEHHOTO

Pa3BUTHUA,



—  BBIXOJMTH 32 paMKH y4eOHOTO MpeaMeTa MaTeMaTHKa: ajireOpa ¥ Hayaja MaTeMaTHUECKOrO aHajIu3a
, TEOMETPHS U OCYILECTBIIATh [IEJICHANIPABICHHBIN MTOUCK BO3MOYKHOCTEH /ISl HIMPOKOTO MEPEHOCa CPECTB
U CII0CO0O0B JICHCTBUS;

—  BBICTpauWBaTh HMHIUBUAYAJIbHYIO OOpa30BaTENbHYI0 TPACKTOPUIO, YYHUTHIBAs OTPAHUYEHUS CO
CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHUS;

— MCHATH U YACPIKHUBATH PA3HBIC ITIO3UIINU B IMO3HABaTCIIFHOM JACATCIIBHOCTH.

KOMMYHI/IKaTI/IBHbIe YHUBEPCAJBHBLIC y‘leﬁl—[ble JaeicTBHUA

BbInycKHMK HAy4YUTCS:
—  OCYILECTBJIATH JENOBYI0 KOMMYHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMU (KaK BHYTpU

o0pa3oBaTe/IbHOM oOpraHM3aluy, TaKk W 3a €€ I[peaeiaMH), MNOoA0HUpaTh MapTHEPOB MJIs JEJIOBOM
KOMMYHHUKAIMHA UCXOMS U3 COOOpaskeHUI pe3yTbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JIMYHBIX CUMITATHIA;

— TPU OCYIIECTBJICHUHU TPYNIIOBOW Pa0OTHI OBITh KaK PYKOBOIHMTEIEM, TaK M WIEHOM KOMAaHIBI B
pa3HBIX pOJIsiX (TeHepaTop UCH, KPUTHK, UCTIOTHUTEIh, BRICTYITAIONINI, SKCIIEPT U T.1.);

—  KOOPIMHHPOBATH U BBHIMIOJIHATH paOOTY B YCIOBUSAX PEATbHOTO, BUPTYAJIHbHOTO U KOMOWHUPOBAHHOTO
B3aMMOICHCTBHS,

—  pa3BepHyTO, JIOTHYHO M TOYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C WCIIOJIb30BAaHHEM aJIeKBaTHBIX
(YCTHBIX M MUCbMEHHBIX) SI3BIKOBBIX CPE/CTB;

—  pacmno3HaBaTh KOH(DIMKTOI€HHbIE CUTYallMM M MPEJOTBPAIlaTh KOH(QIUKTHI 1O UX AKTUBHOM (a3bl,
BBICTpaMBaTh JEJIOBYIO U 00pPa30BaTEIbHYI0O KOMMYHUKAIUIO, U30€erast JMYHOCTHBIX OLICHOYHBIX CYKJICHUH.

IIpeaMeTHbIE pe3yJIbLTATHI
IIpeomemmvie pe3yrbmamovl N0 OAHHOMY Npeomenty npeonoiazaom chopmuposaHHoCmy.

1) HpeI[CTaBJ'ICHI/Iﬁ ) HCO6XO,I[I/IMOCTI/I J0Ka3aTCJIbCTB IIPU 000CHOBAHMH MaTEMATHUYECKUX YTBep)K,IleHI/Iﬁ n

POJIN aKCHOMATUKHU B IIPOBCACHHUHN JCAYKTHUBHBIX paCCY)I(I[GHPlﬁ;

2) MOHATUMHOTO arrapara 1o OCHOBHBIM pa3JciiaM KypCa MAaTEMATHUKHU, 3HAHUM OCHOBHBIX TCOPEM, (I)OpMYJ'I
U YMCHUS UX NIPUMCHATDH, YMCHUS JOKA3bIBATb TCOPEMbBI U HAXOAUTb HECTAHAAPTHBIC CII0COOBI PCUICHUA

3a1a4;

3) YMGHI/Iﬁ MOJCIIMPOBATH PCAJIBHBIC CUTYyalluH, UCCIICA0BATH MOCTPOCHHBIC MOJCIIN, UHTCPIIPETUPOBATDH

HOJ'IyLIeHHHﬁ PE3YJIbTAaT,

4) Hpe,[[CTaBJ'ICHI/Iﬁ 00 OCHOBHBIX IMOHATHAX MAaTEeMAaTHYCCKOTO aHAINU3a U UX CBOI\/'ICTBaX, BJIAICHUC YMCHHUEM
XapaKTCepU30BaThb MMOBCACHUC q)YHKHHﬁ, HCIIOJIb30BAHUEC ITOJTYYCHHBIX 3HAHWM JJI OIMCAHMS M aHaIu3a

PCAIBbHBIX 3aBHCHMOCTCI>'I;



5) BJIAICHUC YMCHUAMU COCTABJICHUA BCPOATHOCTHBIX MOHeHeﬁ IO YCJIOBUIO 3aJa491 U BbIYUCIICHUA

BEPOSATHOCTH HACTYIUICHUS COOBITUH, B TOM YHCIIE C IPUMEHEHUEM (POpMya KOMOMHATOPUKN U OCHOBHBIX

TCOPCM TCOPHUU BCpOSITHOCTGfI; HCCICA0BaHUA CJIy‘-Iaf/'IHBD( BCJIMYMH 10 UX pacpCaCICHUIO

6) chopMHUPOBAHHOCTH HABBIKOB YUACTHsI B Pa3IMYHBIX (POpMaxX opraHu3aiuy yaeOHO -HCCIeI0BATEIbCKOM

U IPOEKTHOM I TEIbHOCTH (TBOPUYECKUE KOHKYPCHI, HAy4HbIE€ 00IECTBA, HAYYHO -[TPAKTUYECKUE

KOH(EpEHIINH, OJTMMITAAIbI, HAIHOHAIbHBIE 00pa30BaTEeIbHBIE IPOTPAMMBI U Ipyrue Gopmbl)

7) K 0CO3HAaHHOMY BBIOOPY JAJIbHEHIIIEro 00pa3oBaHus U MPOPECCHOHATBHON ESTETHHOCTH.

ba3oBblii ypoBeHb

«IIpob61eMHO-(PYyHKIIMOHA/IbHBIE Pe3yJIbTaThbD)

Pazpen

BrInmyckHUK HayduTcs

BI)IHYCKHI/IK IIOJIYYHUT BO3MOXKHOCTDB
HAaYYHUTHCA

IMeam ocBOEeHMSsI
npeamera

Jlns ucronib30BaHMS B TIOBCEAHEBHOM
JKA3HHA U 00SCIIEUYCHHUS BO3MOKHOCTH

YCTIEITHOTO TPOOIIKEHHUS

00pa3zoBaHus MO CIICIHAIBHOCTSM, HE

CBA3aHHBIM C ITPUKJIAAHBIM
HUCITIOJIb30BAHUEM MaTEMATHKU

JInst pa3BUTHS MBIIIUICHUS, UCTIOJIB30BaHUS B
MOBCEIHEBHOM KU3HU

TpeOoBanusi K pe3yjabTaram

JJieMeHTbI TEOPHHU
MHOKeCTB 1
MaTeMaTH4eCcKoi
JIOTMKH

-OnepupoBath Ha 6a30BOM YpOBHE
MOHATUSMH: KOHEYHOE MHOKECTBO,
AJIEMEHT MHOYKECTBA, TIOJIMHOYKECTBO,

repecevyeHre u 00beqMHEHNE

MHOXECTB, YHCJIOBbBIC MHO>XCCTBA Ha

KOOPJIMHATHOM MPSIMOM, OTPE30K,
UHTEpBA;

-orepupoBaTh Ha 0A30BOM YpOBHE

MOHATHUSIMU: YTBEPKJICHHE,
OTPUIIAHHUE YTBEPKICHUS,
WCTUHHBIE U JIOKHBIC
YTBEPKJICHUS], IPUYUHA,
CJIIEACTBUE, YaCTHBIN Cllyyain
001Iero yTBep>KICHHUS,
KOHTPIPUMED;

-HaxOJUTh MEPECCUCHHUE U
00BbeIMHEHUE ABYX
MHOYKECTB, IIPEACTABICHHBIX
rpaduyecku Ha YUCIOBOM
IIPSIMOM;

-CTPOUTH HA YUCIIOBOM MPAMOU
MOJMHOKECTBO YHCJIOBOT'O
MHO>KECTBA, 3aJJaHHOC
MPOCTEUIINMU YCIOBUSIMMU;

-pacno3HaBaTh JIOKHbIE
YTBEPXKACHUS, OIIUOKU B
pacCyXIeHUsIX,

— OmnepupoBarh MOHATUAMH: KOHEYHOE

MHOYKECTBO, 3JIEMEHT MHOKECTBA,

MOJIMHO>KECTBO, IepeceueHue u

00beIMHEHNE MHOKECTB, YUCIIOBbIE
MHO>KE€CTBA Ha KOOPJAUHATHON TMpPSIMOIA,
OTPE30K, HHTEPBaJ, MOJyUHTEPBAIL,
MIPOMEKYTOK C BBIKOJIOTOM TOYKOM,
rpaduueckoe rnpeacTaBiIcHue
MHO>KECTB Ha KOOPJIMHATHOU

IIJIOCKOCTH,
— OIICpHUPOBATL IIOHATUAMMU:
YTBCPIKACHUC, OTPpHULAHUC

YTBEPKICHUSI, UICTUHHBIE U JIOXKHbBIE
YTBEPXKICHUS, IPUUNHA,
CJIEZICTBUE, YACTHBIM  cilyyail obuiero
YTBEPKACHUS, KOHTPIIPUMED;

— TPOBEPSTH NPUHAMIEKHOCTD
DJIEMEHTAa MHOKECTBY;

— HaxoJWTh IepeceyeHne U 0ObeaUHEHUE
MHOJKECTB, B TOM qucIe
IpeJCTaBICHHBIX rpapuyecku
YKUCIIOBOU IIPSIMOM ¥ HA KOOPAUHATHOU
IIJIOCKOCTH;

- TPOBOJUTH AOKa3aTEIbHbIE
paccyxaeHus ajsi 000CHOBaHHUS
VCTUHHOCTH YTBEPKICHUM.

B nosceonesHotl dcusHu u npu u3yveHuu




B TOM YHCJIC C HCIOJIb30BAaHUEM
KOHTPITPUMEPOB.
B noeceoneenoti sxcuznu u npu
uzyueHuu opyaux npeomemos
UCIIOJIb30BATh YUCIOBBIC MHOYKECTBA
Ha KOOPAMHATHOM IPSIMOM IS
OTIMCAHUS PeaIbHBIX MPOIECCOB
Y SIBJICHHI; TPOBOINUTH JIOTHYECKUE
pacCyXJICHHs B CHUTYyaIHsIX
MTOBCEIHEBHOM KU3HU

Opyeux npeomemos:

-MCIOJIb30BaTh YUCIIOBBIE MHOKECTBA HA
KOOPJAMHATHOM MIPSIMOM U HAa KOOPJAUHAT-HOU
IIJIOCKOCTH JUISl OIIMCAHUS PEAIbHBIX
MIPOLECCOB U SIBJICHMIA;

-IIPOBOJUTH JOKA3aTEIbHBIE PACCYKICHUS

B CUTYalUsIX [IOBCEJHEBHOM XKU3HU, U
peueHny 3a1a4 U3 Apyrux IpeaMeToB

Yucna u
GvIpadsceHusn

-OnepupoBath Ha 6a30BOM YpOBHE
HOHSTHUSIMU: 1I€JI0€ YHCJIO,
JeIMMOCTb YHUCEll,
0OBIKHOBEHHAs POOb,
JecsITUYHas ApoOb,
palMoOHaIBLHOE YHUCIIO,
NpUOIMKEHHOE 3HAUEHUE
YHCIIa, 4acCTh, 10151, OTHOLIEHHE,
MIPOIICHT, TIOBBIIIIEHUE U
MOHI>KEHUE Ha 33/1aHHOE YUCII0
MPOIIEHTOB, MacCIITa0;

-orepupoBaTh Ha 0a30BOM YpOBHE
MTOHATUSIMH: JIOTapu(PM Yrcia,
TPUTOHOMETPUIECKAs
OKPY>KHOCTb, TpajlyCHasi Mepa
yria, BeIMYMHA yIJia,
33JJaHHOT0 TOYKOH Ha
TPUTOHOMETPHUYECKOM
OKPY>KHOCTH, CHHYC, KOCHHYC,
TAHT'€HC U KOTAHT€HC YTJIOB,
UMEIOLIUX TPOU3BOIBHYIO
BEJIMUUHY;

-BBIMOJIHSITD
apudmeTnyeckue AeUCTBUS C
LEJBIMU U pallMOHAJILHBIMU
YHCIIaMU;

-BBIMOJIHSITH HECIOXKHbBIE
npeoOpa3oBaHUs YHCIOBBIX
BBIPXXEHUI, COAepIKALTUX
CTETIeHH YUCell, TUOO KOPHU U3
qyucen, 100 JjorapudMbl YHCEIT;

-CpaBHUBATh pallOHaJbHbBIE YHCIIa
MeX1y co00ii; OIIEeHUBATh U
CpaBHHUBATh C

palroHaTbHBIMU YHCTAMH
3HAUYEHMS LENbIX CTETICHEH
4ucell, KOpHEH HaTypalbHOU
CTETIeHH U3 YHUCEI, JJOTapu(hMOB
YHcell B MPOCTBIX CIy4asx;

-n300pakaTh TOUKAMH Ha YUCIIOBOU
MPSIMOM 1eNIble U PAIlMOHATIbHBIE
4HCIIa;

-n300pakaTh TOYKAMH Ha YHCIIOBOU

-CB00OOHO ONIEpUPOBATH OHATUSMU:
L[€JI0€ YHCII0, AETUMOCTh YHCEI,
O0OBbIKHOBEHHas! Ipo0b, 1eCATUUHAS
IpoOb, parMoHAILHOE YHCIIO,
npuOIMKEHHOE 3HAUEHUE YHCIa,
YacTh, JI0JIs1, OTHOIICHHUE, MTPOIICHT,
TIOBBIIIIEHUE W IOHM)KCHUE Ha
3a/laHHO€ YUCJIO0 IPOLEHTOB,

MacmTao;

-TIPUBOIUTH TTPUMEPHI YUCETI C
3aJaHHBEIMHA CBOMCTBaMU
JeIMMOCTH;

-ONepupOBaTh MOHIATUSIMU: JIOTapU(M
qrciia, TPUTOHOMETPHYECKast
OKpPY>KHOCTb, pajInaHHasl U TpajlycHas
Mepa yriia, BeJIMYMHA Yria, 3aJaHHOTO
TOYKOW Ha TPUTOHOMETPUUECKOUN
OKpPY>KHOCTH, CUHYC, KOCUHYC, TAHT'€HC
U KOTAQHT'€HC YIJI0B, MIMEIOLINX
IPOM3BOJIBHYIO BEIMUYMHY, YHCTIA € U T

BBINOJIHATH apupMeTUYECKHE NeHCTBUS,

coyeTas yCTHbIE M MMCbMEHHBIE IPUEMBI,
IPUMEHSS IPU HE0OXO0AUMOCTH
BBIUHMCIIUTENIbHBIE YCTPOUCTBA,;

-HaXxOJMUTh 3HAUEHUS KOPHS HaTypalbHON
CTEIEHH, CTEIIEHU C pallMOHAIbHBIM
nokasaresem, Jorapudma, UCoIb3ys
IpU HEOOXOIUMOCTH
BBIUMCIINTENIbHBIE YCTPOMCTBA;

-110JIb30BaThCsI OLIEHKON M MPUKHIKOM
IpY IPAKTUYECKUX pacyeTax;

-IIPOBOJUTH 110 U3BECTHBIM (hopMynaMm U
paBUjIaM peoOpa3oBaHus
OYKBEHHBIX BBIPAXKECHUH,
BKJTIOYAIOLINX CTENIEHH, KOPHHU,
JorapuMmMbl 1 TPUTOHOMETPHUECKHUE
byHKIHH;

-HaXOJUTh 3HAUEHUS YUCIIOBBIX U
OYKBEHHBIX BBIPAKEHHH, OCYIIECTBIISSA
HE00X0/IMMBbIE TIOJICTAHOBKH U
npeoOpa3oBaHus;

- nU300paXkaTh CXeMaTHUECKH YToJ,
BEJIMYMHA KOTOPOTO BBIpa’keHa B
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NIPSIMOM 1IeNIbIE CTEIIEHU YHUCEIl,
KOPHHU HaTypajibHOM CTEIICHU U3
qHcen, Jorapu(Mbl Yucell B
IIPOCTBIX CIIy4asix; BHIIOJIHSTh
HECIIO’KHBIE TIPeoOpa3oBaHMs
LEBIX U JPOOHO-
paMoOHATBHBIX OyYKBEHHBIX
BBIPA)KCHUIA;

-BBIPAKATh B MIPOCTEHUIIINX
Cllydasix U3 paBE€HCTBA OJHY
IEPEMEHHYIO Uepe3 APYyrue;

-BBIUUCIISITH B IPOCTBIX CIy4Yasix
3HAYEHUS YUCIIOBBIX U
OYKBEHHBIX BBIPaKEHUH,
OCYIIECTBJISII HEOOXOUMBIE
MOJICTAaHOBKH U
npeoOpa3oBaHus;

-1300pakaTh CXeMATUYECKHU YToJI,
BEJIMYMHA KOTOPOTO BBIpa)KEHA B
rpaaycax;

-OLIEHUBATh 3HAKH CHHYCA,
KOCHHYCa, TAHT€HCa,
KOTaHT'€HCAa KOHKPETHBIX
YTJIOB.

-B nosceonesroii xcuznu u npu
usyueHuu opyaux yueoHvix
npeomemos: BBIOIHSITD
BBIYHCIICHUS TIPU PELLICHUU
3a/1a4 MPaKTUYECKOTOo
XapakrTepa;

-BBIMOJIHSTH MIPAKTUYECKUE
pacyeTsl ¢ UCIOJIb30BAHUEM
Ipu HE0OXOIUMOCTH
CIPaBOYHBIX MATEPHAJIOB U
BBIYHUCIIUTENIbHBIX YCTPOUCTB;

-COOTHOCUTH peajbHbIC BEJIMYUHBI,
XapaKTePUCTUKH OOBHEKTOB
OKPYKaIOILIeTr0 MHUpa C UX
KOHKPETHBIMU YHCIIOBBIMU
3HAYCHUSIMU;

-MCMOJIb30BaTh METOIbI
OKPYTJICHUS, TPUOIIMKEHUS U
MPUKUIKH TIPU PEIICHUH
MPAKTHYECKUX 33134

IIOBCETHEBHOW KU3HU

rpagycax Wi paJuaHax;
-ACIOJIB30BATh MIPU PEIICHUH 3a/1a4
TaOJIMYHbIC 3HAYEHUSI TPUTOHOMETPHUYECKUX
(GyHKIUH yTrioB;
—  BBINIOJHATD MEPEBOJI BEJIMYMHBI yIJia U3
paTuaHHON MEpHI B TPAJYCHYIO U
00patHo.

B noeceonesnoul sxcusnu u npu uzyuenuu
Opyeux yueOHbvIX NpeoMemos:

- BBITIOJIHATH JACUCTBHS C YHCIOBBIMHU
JTAHHBIMU TIPH PEIICHUH 3a71a4
NPaKTUYECKOTO XapaKTepa U 3a1ad 3
pa3IUYHbIX 00acTe 3HAaHUH,
UCTIOJIB3YS TIPU HEOOXOTUMOCTH
CIIPaBOYHBIC MaTEPHUAIIBI U
BBIYHCITUTEIILHBIC YCTPOMCTBA,

- OIICHUBATh, CPABHUBATH M UCITIOJIH30BATH TPH

pEIIeHNY IPAKTHYECKUX 3a/1a4 YHCIIOBBIC
3HAYCHUS PeaTbHBIX BEJNINH, KOHKPETHBIC
YHUCIIOBBIC XapaKTEPUCTHKH 0OHEKTOB
OKPYKaIOIIEero MUpPa

Ypasnenus u
Hepasencmea

-Pemrars nMHENHBIE ypaBHEHUS U
HEpaBEHCTBA, KBAJPATHbHIE
yYpaBHEHUS;

-pemaTh TorapupMUIecKue
ypaBHeHus Buza log a (bx + ¢)
= d u mpocreiimye HEPABCHCTBA
Buna logax<d;

— Pemate padOHAJIbHBIC,
IMOKa3aTCJIbHBIC I/IJIOFapI/I(i)MI/I‘ICCKI/Ie
YpaBHCHHA U HCPABCHCTBA,
HpOCTGfIH.IHG HUppanMoOHaJIbHBIC U
TPUTOHOMCTPUYCCKUEC YPABHCHUS,
HCPAaBCHCTBA U UX CUCTCMBI,

- HCHOJIb30BATb MCTOJbI pCUICHUA
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-pelaTh moKa3aTesIbHbIe ypaBHEHUS,
Bua a”*°=d (rze d MoxHO
MPEICTaBUTh B BUJIC CTETICHH C
OCHOBaHHEM
a) U MpocTeille HepaBeHCTBa
Buaa a* < d (roe d MoxHO
NPEACTAaBUTh B BUJIE CTEIICHH C
OCHOBaHHEM a);.

-TIPUBOJIUTH HECKOJIBKO MPHUMEPOB
KOpHEH IIPOCTEUIIEro
TPUTOHOMETPUIECKOTO
ypaBHEHHS BHJA: Sin X
=a,C0sX=a,tgx=a,ctgXx=a,
rjae a — TabJau4HOe 3HaUeHUe
COOTBETCTBYIOIIEH
TPUTOHOMETPHUYECKON (DyHKIIHH.

-B nosceouesnol cusHu u
npu usyueHuu opyaux
npeomemos:

COCTaBJISITh U pelIaTh
YpaBHEHUS U CHUCTEMBI
YPaBHEHUN IpH
pelIeHnr HEeCIOKHBIX
MPaKTUYECKHX 3a]1a4

YPaBHEHUU: NIPUBEJICHUE K BUY
«IIPOU3BEICHUE PABHO HYIIIO» WU
«4YaCTHOE PaBHO HYJIIO», 3aMEHA
IIEPEMEHHBIX;

UCIIOJIB30BaTh METOJ MHTEPBAJIOB IS
pELICHUS HEPaBEHCTB;
UCTIOJIb30BaTh rpaduyecKuii METod IS
NpUOIMKEHHOTO PELICHUs] YpaBHEHUU
Y HEPABEHCTB;
n300paxkaTb Ha TPUTOHOMETPUYECKOU
OKPYKHOCTH MHOYECTBO PEILECHUN
NPOCTEHIINX TPUTOHOMETPUUECKHUX
YpaBHEHUHN U HEPABEHCTB;
BBINIOJIHATh OTOOp KOpHEW ypaBHEHUU
WJIU PELICHNN HEPaBEHCTB B
COOTBETCTBUU C  JOIOJHUTEIbHBIMH
YCIIOBUSIMU Y OTPAHUYEHUSIMHU.

B noeceonesnoti scusnu u npu uzyyeHuu

Opyeux yueOHbvIX npeoMemos.
COCTaBJIATh M pemarh YpaBHCHHS,
CHCTEMBl ypaBHEHWH W HEPaBCHCTBA
NPH PEUICHUM 3a7ad JIPYruX YIeOHBIX
PEIMETOB;

HCI0Jb30BaTh YpaBHEHUS u
HEpaBEHCTBA TS
MOCTPOCHUS u
HUCCIIENOBaHUS MPOCTEUIITUX

MaTeMaTHUYeCKHX MOJIEICH pealbHBIX
CUTYAIMi WIN IPUKJIAIHBIX 33724,
YMETh HMHTEPIPETUPOBATH IOJTYICHHBIN
MIpU PEIICHUH YPaBHEHHUS, HEPaBEHCTBA
WJIM CUCTEMBI Pe3yibTaT, OLICHUBATh

€ro MpaBJIono1001e B
KOHTEKCTE 3aJIaHHOM peanbHOU
CUTYaIlUU WU MPUKJIAIHON 3a/1a4u

Dynkuyuu

-OnepupoBath Ha 6a30BOM YpOBHE
HOHATHSMH: 3aBUCHIMOCTh
BEJINYMH, QYHKIUS, apTYMEHT
3HaueHue PyHKIHUU, 00TIacTh
OTIpENeNICHUS 1
MHOY€ECTBO 3HauUeHUH QyHKIUH,
rpaduK 3aBUCUMOCTH, TpapuK
byHKIMY, HYTU QYHKIUY,
IPOMEKYTKU 3HAKOTIOCTOSIHCTBA,
BO3paCTaHME Ha YHCIOBOM
IPOMEXYTKE, yObIBaHUE Ha
YHCIIOBOM IPOMEXKYTKE,
HauOoJIblIIee U HAUMEHbIlIee
3Ha4YeHue (PYHKIUHN Ha
YHCIOBOM IPOMEXKYTKE,
nepuoandeckas QyHKIUs,

'OHepI/IPOBaTL IIOHATHUAMM:

3aBUCHMOCTH BEJIMYUH, QYHKINS,
apryMEHT M 3HaueHHE (YHKIIHH,
00J1acThb ornpeeseHus u
MHO>KECTBO 3HAYCHUI

byHKIMY, rpaduK 3aBUCUMOCTH,
rpaduk GyHKIUU, HYIH YHKIIHH,
IPOMEKYTKH 3HAaKOIOCTOSIHCTBA,
BO3paCTaHHE Ha YUCIOBOM
IPOMEXYTKE, YObIBaHHE Ha YHCIOBOM
IPOMEXYTKe, HauOoJbIlee 1
HalMEHblIIee 3HaueHue QyHKIIMU Ha
YHCIOBOM NPOMEXKYTKE,
nepuoandeckas GyHKUUs, TepHO/,
YyeTHas U HeueTHast (QyHKLUY;

-ONCPUPOBATH MOHATHUAMU: IIPpAMAAd U
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NEepUO/;

-0IeprpOBaTh HAa 0A30BOM YpPOBHE

MOHATUAMU: IIpsAMas U
oOparHas
HPONOPLUOHATIBHOCTD
JIMHEWHAas, KBaJpaTU4yHasi,
JorapupMuyIecKas u
nokaszareibHas (yHKINH,
TPUTOHOMETPHUUECKUE
bynkmu;

pacro3HaBaTh rpaduku
AIIEMEHTAPHBIX (YHKIUIA:
psiMOi 1 oOpaTHOM
MPONOPLUOHATIBHOCTH,
JMHEWHOM, KBaAPATUYHOM,
JorapupMuUecKon 1
MOoKa3aTeabHON (DYHKIIHM,
TPUTOHOMETPUUECKHX

yHKumii;

-COOTHOCUTH IpapuKu

3JIEMEHTapHbBIX (YHKIUI:
psiMOi 1 oOpaTHOM
MIPOMOPIIMOHAIBHOCTH,
JMHEWHOM, KBaJPaTUYHOM,
Jorapu(MUIECKON U
MOKa3aTeIbHON (PYHKITHH,
TPUTOHOMETPUUECKUX (PYHKIINN
¢ popMynamu, KOTOPbIMU OHH
3a/1aHbl;

-HaXOUTh 10 TpaduKy

NpUOIMKEHHO 3HAYCHHUS
(yHKIMY B 33]aHHBIX TOYKaX;
OTIPENIENATH IO TPaPUKY
CBOMCTBA PyHKIIMH (HYIIH,
IPOMEKYTKU
3HAKOIOCTOSIHCTBA,
IPOMEKYTKA MOHOTOHHOCTH,
HanOOJIbIINE U HAUMCHBIIIHE
3HAYCHHMS U T.I1.);

-CTPOUTD 3CKU3 rpaduka GHyHKIHH,

YIOBJIETBOPSIOIICH
IpUBEICHHOMY HabOpy
yCIIoBUil (IPOMEXKYTKU
BO3pacTaHus / yObIBaHUS,
3Ha4YeHue GYHKIUH B 3aJaHHON
TOUKE, TOUKH IKCTPEMYMOB U

T.I1.).

B nosceonesnoui sorcuznu u npu

u3yueHuu opyaux npeomemos:

-OIpeaensaTh 1o rpaduxkam

CBOMCTBA peabHBIX IIPOLIECCOB
Y 3aBUCUMOCTeH (HanboIbIIme

o0parHas MponoOpHUHUOHATBHOCTD,
JIMHENHAasA, KBaJApaTH4Hasl,
JorapupMHUUecKas v Mmoka3aTeabHast
(GYHKIIUHN, TPUTOHOMETPHUYECKHE
INZINIVIH

— ONpeNensATh 3HAueHHEe (YHKIUH 10

SHAYCHHUIO apTryMCHTA IIPU PA3JINYHBIX

cnocobax 3aaHus pyHKUNU;

— CTPOMWTH rpaguku
yHKIwMi;

- onmWceBaTh 1o rpaduKy ©u B
MPOCTEHIIUX ClTydasx 1mo (opmyiie
MOBE/IEHNE U CBOWCTBA (DyHKIMIA,
HaxXoJMTh MO TrpapuKy QyHKIUU
HauOoOJbIINE U HAUMEHbLINE
3HAUEHUS;

-CTPOUTD 3CKU3 rpaduka QyHKINH,
YIOBJIETBOPAIOIIEH IPUBEICHHOMY
Habopy yciaoBUil (TPOMEKYTKU
BO3pacTaHust/yObIBaHUs, 3HAUCHUE
(GyHKIMM B 33JAHHOM TOYKE, TOUKU
SKCTPEMYMOB, aCUMIITOTHI, HYJIH
GyHKUMH U T.1.);

pemarb ypaBHEHUS, MPOCTEUIITNE
CHCTEMBbl ypaBHEHUH, UCIIOJIb3YS
CBOMCTBA (PYHKIIMI M MX
rpaduKoB.

B nosceonesnoui scusnu u npu uzyueHuu
Opyeux yueOHbvIX npeoMemos:

—  OIpeAeTsTh o rpadukam
UCTIOJIb30BATh TUTst peteHust
MPUKJIIATHBIX 3ama4 CBOMCTBA
peasbHBIX TPOIIECCOB M 3aBHCHUMOCTEH
(HambopIINe u HauMEHBIITHE
3HAYCHUs, MPOMEKYTKH BO3pPACTAHUS
u yOBbIBaHUS byHKIHH,
IPOMEXKYTKU 3HAKOIOCTOSIHCTBA,
ACHMIITOTHI, MEPUOJT UT.IL);

— UHTEPIPETHUPOBATH CBOWCTBA B
KOHTEKCTE KOHKPETHOM MPaKTUIECKON
CHUTYaIH;

—  ONpEeNENATh Mo rpadukam
IPOCTEHIINE XapaKTePUCTUKU
NEPUOINYECKUX MTPOLIECCOB B
OUOoJIOTUH,  SKOHOMHKE, MY3BIKE,
panuoCBsI3U U Ap. (aMIUTUTY/A,
HEepUoJ 1 T.I1.)
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Y HaUMCEHBIINE 3HAYECHUS,
IIPOMEXKYTKH BO3pacTaHUs U
yOBIBaHUS, TIPOMEKYTKH
3HAKOMOCTOSIHCTBA U T.I1.);
HMHTEPIIPETUPOBATH CBOWCTBA B
KOHTEKCTE KOHKPETHOMN
MIPAKTUYECKOW CUTYalluU

Inemernmot
Mamemamuyeckozo
ananusa

OmnepupoBath Ha 0a30BOM ypOBHE
HOHSATHUSIMH: TIPOU3BOIHAS
(GyHKIMHU B TOUKE, KacaTeJIbHas
K TpaduKy GyHKINH,
POM3BOIHAS (PYHKIIHH;

-OIpeIeNATh 3HaUCHHE
MPOU3BOIHON (DYHKIIMU B TOUKE
10 U300PAKEHUIO KacaTeIbHOM
K rpaduKy, IpoOBEIEHHO! B
3TOM TOUKE;
pelaTh HeCI0XKHbIE 3a7jaul Ha
MPUMEHEHHE CBSI3U MEKIY
MIPOMEXKYTKAMHU
MOHOTOHHOCTH W TOYKaMH
JKCTpeMyMa (YHKIIHH, C
OJIHOH CTOPOHBI,
UTIPOMEKYTKAMHU
3HAKOIMOCTOSIHCTBA U HYJISIMU
MIPOU3BOTHOM 3TON (HYHKITUU —
C IpYyromu.

B nosceomnesnoti scusnu u npu
UsyueHuu opy2ux npeomemos.

-TI0JIB3YSICh rpaduKamu,
CpaBHHBAaTh CKOPOCTHU
BO3pactanus (pocTa,
MOBBIIICHUS, YBEIIMYCHHUS U
T.I1.) WJIK CKOPOCTH YOBIBaHUS
(mazeHusi, CHU>KEHUS,
YMEHbILICHUS U T.I1.) BEJIMYUH B
pealbHBIX IpoIeccax;

-COOTHOCHUTH TpaduKU peabHbIX
IPOIIECCOB U 3aBUCHUMOCTEH C
UX OITUCAHUSIMH,
BKJTFOYAIOIITIMU
XapaKTePUCTUKU CKOPOCTH
u3MeHeHus (OBICTPBI POCT,
TUTABHOE TIOHMKEHHE U T.11.);

-MCTOJIb30BaTh TPaPUKU peaTbHBIX
MIPOIIECCOB TSI PEIICHUS
HECJIOKHBIX MPUKIIAHBIX 3a71a4,
B TOM YHUCJIE€ OTIPEEIsAs 10
rpaduky CKOpOCTh X0/1a
nporecca

OnepupoBaTh NOHATUSAMU:
pOM3BOIHAS (PYHKIIMH B TOUKE,
KacateJbHas K rpaduky QyHKIHH,
POM3BOIHAS (DYHKIIHH;

—  BBIYHCISITH TPOU3BOTHYIO
OJTHOYJICHA, MHOTOYJICHA,
KBaJ[paTHOTO KOPHS,

MIPOU3BOJIHYIO CYMMBI (DYHKIIMIA;

—  BBIYHCIIATH MIPOU3BOIHBIC
DNIEMEHTAapHBIX  (QYyHKOMA W HX
KOMOWHAIIMIA, WMCTOJNB3Yys CIPAaBOYHBIC
MaTepHabl;

— HCCIENOBATh B MPOCTEHINHMX CITydasx
(GYHKIIMM Ha MOHOTOHHOCTH, HAaXOJWUTh
HanOOJIbIINEe W HAUMEHBINE 3HAYCHUS
GbyHKUMHA, cTpOUTh Tpaduku

MHOTOYJICHOB " MPOCTEUIITUX
paloHaIbHBIX byHKIM ¢
HCII0JIb30BAHUEM anmnapara

MaTeMaTHU4CCKOI'O aHaJIn3a.

B nosceonesnotii scusnu u npu u3yyeHuu
Opyeux yueOHbvIX npeoMemos.

-pelaTh NPUKIAIHBIC 321241 U3 OUOJIOTHH,
(bU3UKU, XUMHUH, SKOHOMUAKH U IPYTUX
NPEIMETOB, CBS3aHHBIC C
UCCIICIOBAHHEM XapaKTEPUCTUK
peabHBIX MPOIIECCOB, HAX0XKICHHEM
HarOOJIBIINX U HAMMEHBIIIHX
3HA4YCHUH, CKOPOCTH U YCKOPCHHS U
T.IL.;
UHTEPIPETHUPOBATH
pe3yibTaThl

INOJITYYCHHBIC

Cmamucmuxa u
meopus

-OnepupoBath Ha 6a30BOM YpOBHE
OCHOBHBIMH OIMCATEIbHBIMU

— Hwmets MNPpEACTAaBJICHHUEC O AOHUCKPCTHBIX
u
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eéepoamHuocmelil, XapaKTePUCTHUKAMH YHCIIOBOTO HENPEPBIBHBIX CIyYaHBIX BEIMYHMHAX
Jl0cuKa u Habopa: cpeaHee "
KomMoOunamopuka apudmeTnueckoe, MeIuaHa, pacmpeneneHusXx, 0
HauOOJbIIIee U HANMEHbBIIICe HE3aBHCHUMOCTH CITyJailHBIX BEJINYMH;
3HAYCHHA, — HWMETH IIPEICTAaBIIEHUE o]
-0IeprpoBaTh Ha 0A30BOM ypPOBHE MaTEMATUYECKOM OXKUJIAHUU U
HOHATUAMHA: 9aCTOTA U JUCTIEPCUU CIyYAHBIX BETUYMH;
BEPOATHOCTH COOBITHS, — WMETh TPEJICTABICHHE O HOPMAIBHOM
CITy4aifHbIIl BBIOOD, OTIBITHI C pacrpesieneHun u npuMepax
PAaBHOBO3MOKHBIMU HOPMAJILHO pacrpeie/ieHHbIX
9JIEMEHTAPHBIMHU COOBITHUSAMU; CAYAHHbIX BETHUMH;
"BBIMHCILATE BEPOATHOCTH -[IOHMMATh CYTh 3aKOHA OOJIBIINX YKCE U
COOBITHI HA  OCHOBE BBIOOPOYHOTO METO1a M3MEPEHHS
I0JICYEeTa YHUCJIa UCXOZOB. B BEPOATHOCTEIT;
NO6CEOHEGHOU JCUSHIL U NpU -UMETH IIPEICTABIEHHE 00 YCIOBHOM
U3y4eHuu opy2ux npeomemos. BEPOSTHOCTH 1 O
OIICHUBATh U CPABHHUBATH B
MIPOCTBIX CITyYasiX BEPOSTHOCTH
cOOBITHI B peasibHOM KU3HU;
— YHTaTh, COMMOCTABIIATH,
CpaBHHMBATh, HHTEPIPETUPOBATH
B IPOCTBIX CITyYasx peajsbHbIC
JTAHHBIE, TIPEJICTABJICHHBIC B
BHJIC TaOJIHII, THarpamwm,
rpaduKoB
Texcmoeole 3a0auu PemaTte HecoXHBIE TEKCTOBBIE — Pematp 3a7auM pasHBIX TUIOB, B TOM

3a/1a4u pa3HbIX THUIIOB;

— aHaJU3MpPOBAThH YCIOBHE3aIauH,
MIpH HEOOXOAMMOCTH CTPOUTH
JUTsI €€ PeIIeHUS
MaTEeMaTUYECKYIO0 MO/IEIb;

— IIOHMMATh M HUCIIOJIb30BaTh
JUTSL PEIICHUS 3a1a4n
uHdopMaInIo, MPEACTABICHHYIO
BBHIE TEKCTOBOU u
CHMBOJILHOM 3aITUCH, CXEM,
TaOJUII, TUarpaMm, rpaduKoB,
PHUCYHKOB;

— JIeWCTBOBATH MO aJITOPUTMY,
COJIepIKalIeMyCsl B YCIIOBHH
3aJ1a4H;

— HCHOJb30BAaTh JOTHYECKHUE
paccyXJIeHUus MPU pelIeHUH
3a71a4H;

— paboTtath ¢ U3OBITOYHBIMU
yCIOBUSIMU, BHIOUpAst U3 BCE
uH(bOpMaIH, TaHHBIE,
HEOOXOIUMBIE JUIS PEIICHUS
3a71a4u;

—  OCYILECTBJIATH HECIOKHBIH
nepebop BOZMOKHBIX  PEIICHHUI,
BBIOWpAsi U3 HUX ONITUMAJIbHOE

qyucIie 3a1aun MOBBIIICHHON
TPYAHOCTH;

BBIOMpATh ONTUMAJIbHBIN METO]T
pelieHus 3ajauu, paccmarpuBas

Pa3IMYHbIC METO/IBI;

CTPOMTH MOJICITb PEIICHUS 3a/1a4H,
NPOBOJIUTH J0KA3aTEeIIbHBIC
pacCyXJICHUS;

pemarh 3aaa4ym, Tpedyromue nepedopa
BapHaHTOB ,[IPOBEPKHU yCIIOBUM,BBIOOpA
ONTUMAIILHOTO PE3yJIbTaTa;
aHAJIM3UPOBATh U MHTEPIIPETUPOBATH
pe3yibTaThl B KOHTEKCTE YCIOBUS
3aj1a4¥, BRIOMPATh PEICHMUS, HE
HPOTHUBOpPEYAIIHE KOHTEKCTY;
NEepeBONUTh TMpPH PEHICHUH 3aJauu
uHpOpMaLMI0 U3 OJHOW (opMBI B
JPYTy10, UCTIOJB3YS TPH
HE00XOIUMOCTH CXEMBI, TAOIHIIbI
rpadMiKku, TUarpaMMei;

B noeceonesnoii scuznu u npu u3yyeHuu

opyeux npeomemos.

pelaTh NpakTHYECKUe 33/1a41 U 3a]1a4u
U3 IPYTrUX NpeIMETOB
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10 KPUTEPHUSIM,
chOpMyITUPOBAHHBIM B
yCIIOBUH;

— aHaNM3UpPOBATH U
MHTEPIPETUPOBATD [IOTYyYEHHBIE

peleHus B KOHTEKCTE
YCIIOBHS 33/1a4H,
BbIOMpATh peLICHUs, HE

IPOTHUBOpEYAIINE KOHTEKCTY;
--pemarp 3a7a4y Ha pacyeT
CTOMMOCTH TIOKYTIOK, YCITYT,
HOE3/I0K U T.IL.;
-pemaTh HEeCIIOKHBIE 3a/1a9H,
CBSI3aHHBIE C JIOJIEBBIM Y9aCTHEM
BO BJIaJIEHUH (PUPMOH,
MIPEIIPHSITAEM,
HEJIBMKHUMOCTHIO;
-pemaTh 3a/1a4M Ha TIPOCThIC
MIPOIIEHTHI (CUCTEMBI CKUIOK,
KOMHCCHH) ¥ Ha BEIYHCIICHUE
CJIOXKHBIX TTPOIICHTOB B
pa3IMYHBIX CXeMaXx BKJIAJIOB,
KPEUTOB M UITOTEK;
-pemarh MpakTHYECKue 3a1a4Hu,
TpeOYyIOIIre UCTIOIb30BaAHMS
OTpHUIIATENbHBIX YUCEN: Ha
orpezeNieHre TeMIepaTypbl, Ha
orpezieNieHHe MOJI0KEHUS Ha
BpEeMEHHOU ocH (10
Halllel Apbl U TIOCe), Ha
JIBUKCHHE JICHEKHBIX
cpenctB (mpuxoj/pacxon), Ha
oTpe/IeIICHHE TTyOUHBI/BBICOTHI
U T.IL;
-MCTOJIb30BaTh MOHSTHE
Macirada st HaX0XKICHUS
paccTOSHUM U AJIMH HA KapTax,
IUTaHaX MECTHOCTH, IJIaHaxX
TIOMEIEHNM, BEIKPOUKAX, TPU
paboTe Ha KOMIIbIOTEPE U T.II.
B nosceonesnoti srcuznu u npu
uzyueHuu opy2ux npeomemos:.
-peniath HeClIOKHbIE
MPAaKTHYECKUE 3a1a4H,
BO3HUKAIOIIUE B CUTYAIUSIX
MOBCEIHEBHOM KU3HU

TI'eomempus

-OnepupoBath Ha 6a30BOM YpOBHE
MOHATUSAMU: TOYKA, psMasi,

-OHCpI/IpOBaTL IIOHATHUAMM: TOYKA,

npsmast, IOCKOCTh B ITPOCTPAHCTBE,
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IJIOCKOCTh B IIPOCTPAHCTBE,
HapajIeIbHOCTb U

NEPIEHIUKYIISIPHOCTD NPSAMBIX U

MIOCKOCTEH;

pacrno3HaBaTb OCHOBHbBIE BUIbI
MHOTOTPaHHUKOB (ITPU3Ma,
NUpaMU/Ia, MPSIMOYTOJIbHBIN
napajuiesienumne, Kyo);

-M300paxaTh U3y4aeMble (PUTYPHI
OT PYKH H C IPUMEHEHUEM
IPOCTBIX YE€PTEHKHBIX
UHCTPYMEHTOB;

-71enaTh (BBIHOCHBIE) MJIOCKHE
YEepPTEIKU U3 PUCYHKOB MPOCTHIX
00BEMHBIX (QUTYp: BUJl CBEPXY,
cOOKYy, CHU3Y;

-U3BJIEKATh UH(OPMAITHIO O
MIPOCTPaHCTBEHHBIX
reOMEeTpPUUECKUX QUrypax,
MIPE/ICTAaBICHHYIO Ha YepTekKax
Y PUCYHKaX;

-npuMeHATh Teopemy ITudaropa
TIPH BBIYUCIICHUH YJIIEMEHTOB
CTEPEOMETPUUECKHX PUTYP;
HaXO0JUTh 0ObEMBI U IJIOLIAIH

MOBEPXHOCTEN MPOCTEUIINX

MHOTOTPaHHUKOB C IPUMEHEHHEM

(dhopmyit; pacrio3HaBaTh OCHOBHBIE
BH/JIbI T€J BpaleHus (KOHYC,
uunuHap, chepa u map);

-HaX0JAUTh 00BEMBI U TUIOIIAIN
MMOBEPXHOCTEU MPOCTEUIIINX
MHOTOTPaHHHUKOB U TEJ
BpAILICHUS C IPUMEHEHUEM

hopmy.

B nosceonesroti scuznu u npu
u3yueHuu opyaux npeomemos:

-COOTHOCHUTH aOCTpaKTHBIE
F€OMETPUUYECKHE MOHATUS U
(akThl ¢ pealbHBIMU
KU3HEHHBIMU 00BEKTaMU U
CUTYaLUSIMU;

-MCIO0JIb30BaTh CBONCTBA
IIPOCTPAHCTBEHHBIX
reoMeTpudecKux Guryp s
pELIEHNUs TUIIOBBIX 3a/1a4
IIPAKTHYECKOTO COJIEPIKAHNUS;
COOTHOCHTB IUIOIIAIN
IOBEPXHOCTEN TEN
OJIMHAKOBOH (POPMBI
Pa3IMYHOIO pa3Mepa;

-COOTHOCUTB 00BEMBI COCYJIOB

[apauIeIbHOCTb U
NEePIEHANKYISIPHOCTD MPSIMBIX U
IJIOCKOCTEI;

-IPUMEHATH /IS peIeHHs 3a1a4 --

reoMeTpudeckue GaxThl, €CIu

YCJIOBHSI IPUMEHEHHS 3a]IaHbI B SIBHOM

dbopwme; pemate 3a1a4u Ha
-HAXO0KJICHUE Fr€OMETPUUECKUX
BEJIMYMH [0 00pa3laM Win
AITOPUTMAM;

-71e1aTh (BBIHOCHBIE) IIIOCKUE YEPTEXKH U3
PUCYHKOB 00BbEMHBIX (pUTYp, B TOM
YHClie PUCOBATh BUJ| CBEPXY, COOKY,
CTPOWTH CEUEHHSI MHOTOTPaHHHUKOB;

-M3BJIEKATh, HHTEPIIPETUPOBATH U
peoOpa3oBbIBaTh HHPOPMALUIO O
reOMETPUYECKUX PUTypax,
IPEJICTAaBICHHYIO Ha YepTexkKax;

-IPUMEHSATh TeOMEeTpUYEeCKHe (DaKThI IS
pelleHus 3a/1a4, B TOM YUCIIe
MpeJoJIararoiuX HECKOJIbKO 111aroB
pelIeHuS;

-OIUCHIBaTh B3aUMHOE PACIIOJIOKEHHE
NPSIMBIX U IIJIOCKOCTEHN B
IPOCTPAHCTBE;

-(opMynupoBaTh CBOMCTBA U MPU3HAKU
uryp;

-JI0Ka3bIBaTh

reOMEeTPUYECKUE YTBEPHKACHUS,; -

BJIAJIETh CTAaHIAPTHOM
KJIaccupuKaed IpoCcTpaHCTBEHHBIX
buryp (mupamMubl, TPU3MBI,
napauieIeunepl);

HaXOJUTbh 0OBEMBI U IIJIOIIAH -
HIOBEPXHOCTEH reOMETPUUYECKUX TeIl €
IpUMEHEHUEM GOopMyIT;

-BBIYMCIISTh PACCTOSHUSA U YIJIbI B
IPOCTPAHCTBE.

B noeceonesnoii srcuznu u npu usyueHuu
opyaux npeomemos:

-HMCII0JIb30BaTh CBOMCTBA T€OMETPUUYECKUX
buryp nis pemeHus 3aaaq
IIPAKTUYECKOI0 Xapakrepa v 3aj1a4d U3
JOpyrux obnacreil 3HaHUN
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OJIMHAKOBOH (pOPMBI
pas3IM4HOrO pazMepa;

-OLIEHUBATh ()OPMY MPABUIBHOTO
MHOTOTPaHHUKA MOCIIE CITUJIOB,
Cpe30B U T.II. (OIpeaesiTh
KOJIMYECTBO BEPIINH, pedep u rpane
M10JIyYEHHBIX MHOTOTPAHHUKOB)

Bexmoput u
KoopOouHnamuwl 6

OnepupoBaTh Ha  0a3oBOM
YPOBHE HOHATHUEM JCKAPTOBLL

OnepupoBaTh MNOHSTUSIMU JE€KAPTOBBI
KOOPJMHATBI B IIPOCTPAHCTBE, BEKTOD,

npocmpancmee KOOPAWHATHI B IIPOCTPAHCTBE, MOJYJIb BCKTOpA, PaBEHCTBO
— HaxXxOoJUTh KOOPAUHATHI BEPUIUH BEKTOPOB, KOOPAMHATBI BEKTOpPA, YIr'oJl
Ky0a 1 MpsIMOYTOJIbHOTO MCXKIY BEKTOpamy, CKaJIApHOC
napajuiesIenuIea MMPON3BCACHUC BCKTOPOB,
KOJUJIMHEApHBIE BEKTOPBI;
— HaxoguThb  PAaCCTOSHHUE MEXAYABYMS
TOYKaMU, CYMMY BEKTOpPOB
W IIPOU3BEICHUE BEKTOPA HA YHUCIIO,
YrOJI MEXIy BEKTOpaMH,
CKaJISIPHOE NMMPOU3BEACHUE,
packiaapiBaTh BEKTOP IO ABYM
HEKOJIJIMHEAPHBIM BEKTOPAM;
— 3aJaBaThb [UIOCKOCTH YPAaBHEHUEM B
JIEKapTOBOM CUCTEME KOOP/IMHAT;
— pemarb OpoCTEeHIINe 3a1adu
BBEJICHHEM BEKTOPHOTO Oa3unca
Hcemopus — OnuceIBaTh OTIOENBHEBIE — IlpencraBisiTh BKJIa[] BBIJAIOIIIXCS
mamemamuxku BBIJAIOIIMECS PE3YILTATE, MaTEMaTHKOB B pa3BUTHE MAaTEMAaTUKU
MOJIYYEHHEBIE B  XOIe Hu WHBIX HAY4YHBIX
pa3BuTHs ~ MaTEMaTHMKH KaK o0Onacreii;
HayKH, — IloHumare  posp  MaTeMaTUKA B
— 3HATh [IPUMEPBI pazButuu Poccuu
MaTeMaTUYECKUX OTKPBITUH U
AX aBTOPOB B CBSI3U C
OTEYECTBEHHON Y BCEMUPHOU
HUCTOpUEH;
— IIOHUMATh POJIb MATEMATUKHU
B pa3BuTHU Poccun
Memoow — IIpuMeEHSTh U3BECTHBIE METOBI — MHcnonp3oBathb OCHOBHBIE METOIbI
mamemamuxku IIPU PEIIEHUU CTaHAAPTHBIX JI0KAa3aTenbCTBa, IIPOBOIUTH
MAaTEMATUYECKUX 3a/1a4; JOKa3aTEIbLCTBO Hu

3ameydarh U XapakTepu30BaTh
MaTeMaTUYECKue
3aKOHOMEPHOCTH B
OKpYyKarolen
JEMCTBUTEIBHOCTH; IIPUBOJUTH
IIPUMEPBI MATEMATUYECKUX
3aKOHOMEPHOCTEN B
MIPUPOJE, B TOM YHUCIIE
XapaKTEepU3YIOLIHUX KPacoTy

U COBEPLICHCTBO OKPYKAIOILETO
MHpa U IPOU3BEICHUI
HUCKYCCTBA

BBITIOJIHATD OIIPOBCPIKCHUC,

HpI/IMeHHTB OCHOBHBIC MCTO IbI
pemeHusA MaTeMaTUICCKUX 3a/1a4;

Ha OCHOBE MaTEMaTHYECKUX
3aKOHOMEPHOCTEN B IIPUpOJIE
XapaKTepu30BaTh KpacoTty U

COBEPLICHCTBO OKPYXKAIOLIETO MHpa U
IIPOU3BEICHUN UCKYCCTBA;

- IOPUMEHSATh  NPOCTEHUIINE
IIPOrPaMMHBIE CPEACTBA U AIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI TPU
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pPCIICHUHY MAaTCMATUYCCKUX 3aJa4

— Beimyckuuk HayuuTes B 10—11-M kitaccax: /Ui MCIIOJIb30BAHUS B TOBCETHEBHOM JKU3HHU U 00ECTICUCHUS

BO3MOXHOCTH YCIICHIHOT'O ITPOAOJIPKCHHUA 06pa3OBaHI/I5I o CICHUAJIbHOCTAM, HE CBA3AHHBIM C IIPUKJIAAHBIM

HCIIOJIb30BAHUEM MaTCMAaTHUKMU.

— BBINMYCKHUK MOJyYMT BO3MOKHOCTh HayuuThes B 10—11-M kaccax: s pa3BUTHUS MBILUIEHUS, UCTIOJIb30BAaHUS

B IOBCEITHEBHOM KU3HHU M 00CCIICUCHHS] BO3MOKHOCTH YCIICIIHOTO MPOJAOJHKEHUST 00pa30BaHMsI 110

CIICHUAJIBHOCTAM, HEC CBA3AHHBIM C IMTPHUKJIAJHBIM UCIIOJIB30BAHUCM MATECMATUKN

Kpurtepyuu oueHMBaHus 3HAHUMN y4AIIMXCH

Onenka YCTHBIX OTBETOB

OTMmeTKa«S» CTaBUTCS, SCIIH:

paboTa BBIITOJTHEHA TTOJTHOCTHIO;

B JIOTUUECKHUX PACCYXJICHUSX U 000OCHOBAHUH PEIICHUS HET MPOOETIOB U OMINOOK;

B PEIICHNH HET MaTEMaTHYEeCKUX OIMMUOOK (BO3MOXKHA OJTHA HETOYHOCTh, OITUCKA, KOTOpas He
SIBJIICTCS CIICJICTBUEM HE3HAHUS WJIM HETIOHUMAaHUS YI9eOHOTO MaTepuaa).
OTMmeTKa «4» CTaBUTCS B CIECIYIOLINUX CIydasx:

paboTa BBINOIHEHA OJHOCTHIO, HO 0OOCHOBAHUS LIATOB PELIEHUsI HEIOCTATOYHBI (€CIN YMEHHE
000CHOBBIBATH PACCYXCHUS HE SBIISIOCH CIICITUATBHBIM OOBEKTOM MTPOBEPKH);

JOTIYILIEHBI OJTHa OIIMOKA WJIM €CTh JBa — TP HEJ0UETa B BBIKJIA/IKaX, pUCYHKAX, YepTexax
nu rpadukax (€ciau 3TH BUIBI pabOT HE SBIISIIUCH CIIEIUATBLHBIM 00BEKTOM MPOBEPKH).
OTtMmeTKa «3» CTaBHUTCS, SCIIH:

BBITIOJIHEHBI 33JJaHUs 0053aTeIbHOTO YPOBHS

JOTIYIIIEHO O0JIee OTHOM OMMOKY MK O0Jiee IBYX — TPEX HEJIOUYETOB B BBIKJIAIKAX, YEPTEKaX UITH
rpadukax, Ho oOyJarouuics ooanaeT 00s13aTeILbHBIMU YMEHUSMH TI0 POBEPSAEMOI TeMe.
OTMeTKAa «2» CTaBHUTCS, SCIIH:

JOTIYITIEHBI CYIIIECTBEHHBIE OMMOKH, MOKa3aBIINe, YTO 0OyJaroIIuiics He o0aaaaeT 00sa3aTeIbHBIMU
YMEHHSIMU TI0 IAaHHOM TEME B MOJIHOM Mepe.
Otmetka «1» cTaBHUTCS, SCIIH:

y4EHUK OOHAPYXWUJI MOJIHOE HE3HAHHUE U HEMOHUMaHUe U3y4aeMoro yueOHOTro MaTepualia uil He
CMOT OTBETUThH HU HA OJMH U3 MTOCTABJIEHHBIX BOMPOCOB 0 U3YYEHHOMY MaTepHainy.

OneHka MNHCbMEHHBIX KOHTPOJBbHBIX

padotr OT™MeTKa «5» CTaBUTCS

IIOJIHO PACKPBLI COACPIKAaHNUEC MATCPpHUaJla B O6’beMe, npeaAyCMOTPCHHOM HpOFpaMMOI\/’I )51 y‘Ie6HI/IKOM;

H3JI0KUIT MaTCpraJl I'PaMOTHBIM SAA3bIKOM, TOYHO HCIIOJI30BaJl MATEMATUYCCKYIO TCPMUHOJIOTUIO U
CHUMBOIJIMKY, B OHpeHeHCHHOﬁ JIOTUYECKOH nocCJaca0BaTCIIbHOCTHU,

IPpaBHUJIbHO BBITNIOJIHUJI pUCYHKH, YCPTCIKHU, l"pa(l)I/IKI/I, COOTBCTCTBYIOIIHUEC OTBCTY,

IoKa3ajl YMCHUEC WINIFOCTPUPOBATH TCOPHUIO KOHKPETHBIMU IIPUMEPAMU, IIPUMCHATDH €C B HOBOH
CUTYalllU IMPU BBIIIOJTHCHUHU ITPAKTHYCCKOT'O 3aJIaHUS;

MMPOACMOHCTPUPOBAJT YCBOCHUC PAaHCC U3YUCHHBIX COMMYTCTBYIOIINUX BOIIPOCOB, C(I)OpMI/IpOBaHHOCTL
n YCTOﬁQHBOCTB HCIIOJIb3YCMBIX ITPHU OTBECTC YMCHI/Iﬁ 1 HAaBBbIKOB,;

OTBCYaJI CaMOCTOATECIBHO, oe3 HaBOJAIIUX BOIIPOCOB YUUTCIIA.
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OTMeTKka «4» cTaBUTCA
€CJIM OTBET VAOBJIETBOPSAET B OCHOBHOM TPEOOBAHUSIM HA OIIEHKY «5)», HO IIPU ITOM UMEET

OJWH N3 HCAOCTATKOB:

B U3JIOKCHHUU OOIMMYIICHBI HC6OJIBH_II/IC HpO6€JIBI, HC UCKA3UBIIUEC MATCMATUYCCKOTO COACPIKAHUA
OTBETA;

AOMYIICHBI OAUH-ABA HEA0YCTA ITPHU OCBCIICHUN OCHOBHOT'O COACPIKAaHUA OTBCTA, UCITPABJIICHHBLIC
IMOCJIC 3aMCYaHUA YUUTCIIA;

JOMyIleHa OMMOKa 1K 0oJiee IBYX HEIOYETOB MPU OCBEICHUH BTOPOCTEIICHHBIX BOTIPOCOB HIIU B
BBIKJIQJIKAX, JIETKO MCIPABJICHHBIC MOCIIC 3aMEYaHUS YUUTEIIS.

OtMmeTka «3» cTaBuTCs 32 padOTY, BBINOJIHEHHYIO HA 2/3 Bceil paboThI MPaBUILHO WK IPU
JOMYIIIEHUH He Oosiee 0THOM TpyOoi OIMOKH, HE OoJiee TpeX HErpyObIX OMIMOOK, OTHON HerpyOoi
OIMMOKH ¥ TPEX HEJOUETOB, MPU HATTUIUU YETHIPEX-TISITH HEJOUETOB, & TAKXKE €CITH:

HETIOJHO PACKPBITO cojepKaHue Marepuania ((pparmeHTapHoO, HE BCETAa MOCIeA0BATENbHO), HO
MOKa3aHo 00Iee MOHUMAaHUE BOTIPOCA U MPOJIEMOHCTPHUPOBAHBI YMEHUS, JOCTATOYHBIC IS TATbHEHIIIETO
YCBOCHHUS TIPOIPAMMHOTO MaTepHaa;

HUMCIINUCH 3aTPYAHCHUA U JOITYIICHBI OIIIMOKH B OMMpCACIICHUU HOHSITHfI, HCIIOJIB30BaHUN
MaTeMaTHYeCKOMN TEPMHUHOJIOTUH, YEPTEIKAX, BBIKIIAAKAX, UCITPABJIICHHBIC MMOCJIC HABOAAIINX BOIIPOCOB
YUUTENA;

YUCHHUK HE CIIPpaBUJICA C IPUMCHCHHUEM TCOPUHA B HOBOMH CUTyalluH MpHU BBEINIOJTHCHUU IMPAKTUICCKOI'O
3a1aHus 00S13aTEILHOTO YPOBHS CJIOXHOCTH 110 JAHHOU TEME;

MPH JIOCTATOYHOM 3HAHUH TEOPETHUYECKOTO MaTepHalia BhIsSBJICHA HEOCTATOYHAS
cpOpMUPOBAHHOCTH OCHOBHBIX YMEHHI U HABBIKOB
OtMeTKa «2» cTaBUTCS 32 pabOTy, B KOTOPOIl YUCIIO OMKUOOK M HEIOYETOB MPEBBICKIIO HOPMY IS
OLIEHKH 3 WJIM MPAaBUJIBLHO BBINOJIHEHO MeHee 2/3 paloThl, a TAKKe eCIIu:

HE PacKphITO OCHOBHOE COJIepKaHue yIeOHOTO MaTepuara,

. 00HapY)KEHO HEe3HAHUE WJIM HETIOHMMAaHHE YUCHUKOM OOJIbINEH Mk HanboJliee
Ba)XKHOW 4acTH y4eOHOTO MaTepHaa;

. JOMYILEHBI OINOKH B ONPEACICHUH NOHATHH, ITPH MCIIOJIb30BAaHIUH MaTEMAaTHIECKON
TEPMHUHOJIOTHH, B PUCYHKAX YepTekKax WM rpadukax, B BEIKIAJAKAX, KOTOPBIE HE
UCTIPABIICHBI MI0CJI€ HECKOJIBKUX HABOISAIINX BOTIPOCOB YUHTEIIS.

«Otmetka 1» craBurcs, eciau: paboTa Moka3aia MOJIHOE OTCYTCTBHE Y 00y4aroIerocs
00s13aTeNbHBIX 3HAaHUI M YMEHHI 10 TIPOBEPSIEMON TeMe WM 3HAYUTENbHAs YacTh paboThI
BBITIOJTHEHA HE caMOCTOATEIbHO. Ilpumeuanue .Oyenxa modcem Oblmsb NOGbIULEHA 30 OPUSUHATILHBLIL
omeem HAa 60npoc uiu OpucuUHAllbHoe peuteHue 361061'114, Konmopble cgudemeﬂbcmgyiom O 6bICOKOM
mamemanmudecKom paseumuu 06)/’{61}01/146200}1,' 3a peuternue bosee ClodcHol 3a0a4U AU omeem Ha
bonee clodCHbIU eonpoc, npedﬂoafceHHble 06yttar0memyc;z OONOAHUMENILHO NOCTIE 8bINOJIHEHUS UM
Kakux-1ubo opyaux 3a0anui.
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OIIEHI/IBaHI/Ie pe3yJbTaTOB TECTUPOBAHUA

[Ipu oneHMBaHWU pE3yAbTATOB TECTUPOBAHUS HEOOXOIMMO TMOJCYUTATH YHCIO OalIoB:
Ka)/10€ BEPHO BBITIOJTHEHHOE 3a/laHKe OlleHUBaeTcst uiH B 1 Gayn wimu 2 Gamta (MoxHo u 0,5 6anos
u 1 Gamn m 2 Oamna). OuenuBas pabory B Oamiax, y4yuTeldb NPEABAPUTEIBHO IOJCYUTHIBACT
MaKCUMAJIBHYIO CyMMY OaJIOB, KOTOPYIO MOXKET IOJIy4UTh YYEHUK, U IIeHy OAHOro Oamia (B
nporenTax). [Ipu BbIBegeHUM OOIICH OTMETKH YYUTEIh OPHEHTHUPYETCS Ha CIEAYIONIYIO IIKaTy
OTMETOK:

Otrmerk | IIpoueHT 0T MAKCMMAJILHOIO 4YMCJIA

a 0a/1J10B

5 100-98

4 78-97

3 50-77

2 0-49

1 Brmmonaeno 0 3aganumii
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2.Conep:xkanne y4eOHOro nmpeamera
Auare0pa u Ha4yaJla MaTeMaTH4YeCcKOro ananau3a,10 kiaace
1. Cmenens c oelicmeumenvhuvim nokazamenem (11 uacoe)

JlelicTBuTeNnbHBIE YHcTa. beckoHeYHO yObIBaromas reoMeTpuyecKkas mporpeccus. Apudmerudeckuit

KOpEHb HaTypaJIbHOMU cTeneHH. CTeNeHb C HaTypaibHbIM U IEHCTBUTEIBHBIM OKA3aTEISIMHU.
2. Cmenennasn gpynxyus (13 uacoes)

Crenennas ¢yHkuusi, ee cBoiicTBa W rpaduk. Bzaummuo oOparnbie ¢yHKIuH. CroXHBIE (YHKIIHH.
HpoOHo-nuHeiiHast ~ ¢yHKIUsA. PaBHOCWIBHBIE — ypaBHEHHMsT ¥ HepaBeHCTBAa.  VppamnmoHajIbHBIE
ypaBHEHUs. Mppayuonanvhvie HepageHCcmaaq.

3. Hoxkazamenvnan gpynxuyusn (10 uacos)

[TokazatenpHast QyHKIUSA, ee cBoiictBa W Tpaduk. llokasarenpHble ypaBHeHHs. I[loka3zaTenbHbIC
HepaBeHcTBa. CUCTEMBI I0KA3aTeIbHbIX YPaBHEHUN U HEPABEHCTB.

4. Jlozapugpmuueckasn ¢pynxkyus (15 uacoes)

Jlorapudmsl. CpoiictBa sorapudmos. JlecsiTuuHble W HaTypajdbHble Jorapu@msl. Jlorapupmuyeckas
¢byHK1M, ee cBoicTBa U rpaduk. Jlorapupmuueckue ypaBuenus. Jlorapupmuyeckue HepaBeHCTBA.

5. Tpuzonomempuueckue popmynwt (20 uacoes)

Pannannas mepa yria. [IoBopoT Touku BOKpYr Hauyana koopauHat. OnpeneneHue cuHyca, KOCUHyca U
TaHreHca yria. 3Haku CHHYyca, KOCHHYyCa W TaHTe€HCa. 3aBUCHMOCTb MEXAY CHHYCOM, KOCHHYCOM H
TAHI'€HCOM OJIHOTO M TOTO ke yria. TpuroHomerpuueckue Toxaectsa. CUHyC, KOCUHYC M TAaHT€HC YTJIOB OC
n -a. ®opmynel cnoxeHus. CHHYC, KOCHHYC M TaHTeHC ABOWHOro yria. CHHYC, KOCHHYC M TaHI€HC
nosioBuHHOro yriaa. ®opmynsl mnpuBefeHus. Cymma ©  pa3HOCTh cuHycoB. Cymma M pa3HOCTb
KOCUHYCOB. [Ipoussedenue cunycos u KOCUHYCo8.

6. Tpuzonomempuuecxkue ypasnenus (15 uacos)

VYpaBHeHuss cosx =a,SINX= @, tgx = a. TpUrOHOMETpUYECKHE YypPaBHEHHS, CBOJSAIIMECT K
anreOpandeckuM. QoHopooubie u nuHelinbvle ypasHeHus. MeTobl 3aMeHbl HEM3BECTHOTO M Pa3JioXKEeHUs Ha
MHOXUTENN. Memoo oyenxku neeou u npagou uacmeu mpueoHomempuieckoeo ypasnenus. Cucmemol
mpu2coHomempuyeckux ypasHenuu. 1puconomempuyeckue HepaseHcmea.

7.Iloemopenue- 1 uac

I'eomeTpus, 10 kiaacc

1.Bseoenue(3 uaca)
[IpenMet crepeoMeTpur. AKCHOMBI cTepeoMeTprun. HekoTophIe CIIeICTBUS U3 aKCHOM.

2 I1apannenvnocms npamwix u naockocmeii(16 uacos)

[lapannensHbie mpsMble B mpocTpaHcTBe. llapamnensHocTs TpEX mpsimbix. [lapamnenbHOCTh HpSAMON U
m0ckoCcTH. CKpelmBaromuecs npsmble. YTJbl C COHAIPABICHHBIMA CTOPOHAMU. YTOJ MEXy IPSIMBIMHU.
[TapamnensHble miockocTu. CBOMCTBA NapauieNbHbIX II0ckocTell. Terpasap. [lapamnenenunen. 3agaun Ha
MIOCTPOCHHUE CEYCHUIA.

3.I1lepnenouxynapnocmov npamvix u naockocmeii(1l7 uacos)

[lepnenukyisipHble mpsiMble B IpocTpaHcTBe. IlapamuienpHele nmpsiMble, NEPHEHAMKYISIPHBIE K IUIOCKOCTH.
IIpu3Hak NEPHEHAUKYIAPHOCTH IpPsAMOM M IUIOCKOCTH. TeopemMa O NpsAMOH, NEPHEHAUKYJIAPHOH K
IIJIOCKOCTH. PaccTosiHMe OT TOUKHU 10 MIOCKOCTH. TeopeMa 0 TpEX MEpIEeHAUKYIApax. YTOI MEXKILY HIPAMOU
U IUIOCKOCTBIO. JIByrpaHHBIM yron. IIpu3Hak NnepneHauKyJIApHOCTU ABYX IIOCKOCTEH. [IpsAMOyronabHbIi
napajutenenunes. TpéxrpaHHblil yroy. MHOrOrpaHHbIi yroJ.

4.Mnozozpannuku(12 uacoe)

[lonsitue mHororpanHuka. ['eomerpuueckoe teno. Teopema Oitnepa. Ilpuzma. IlpocTpancTBeHHass Teopema
[Mudaropa. Ilupamuga. IlpaBunpHas mupamuma. Yceu€HHas mnupamuga. CUMMeTpuss B TPOCTPAHCTBE.
[lonaTHE NMPAaBUIBLHOTO MHOTOT'PAHHUKA. DJIEMEHThl CUMMETPHUH MPABHIbHBIX MHOTOTPAHHUKOB.

5.11oémopenue (3 uaca)
Anzebpa u nauana mamemamuueckozo ananusa, 11 knacc
1. Tpuzonomempuueckue pynkyuu (18uacos)



OO6nactp onpeneneHuss 1 MHOKECTBO 3HAUEHUH TPUTOHOMETPUUYECKUX (PYHKIUI. UeTHOCTh, HEYETHOCTD,
NEPUOJNYHOCTh TPUTrOHOMeTpHueckux ¢(yHkuuid. CBoiictBa QyHkuMu y=cosx u e€¢ rpaduk. CpoiicTBa
¢bynkuuu y=sinx u e€ rpaduk. CpoiictBa pynkunm y=tgx u e€ rpadgux. OOpaTHbIe TPUTOHOMETPHUECKHE
GbyHKIMH.

2. IIpouzeoonas u eé zeomempuueckuii cmoica (18 uacoe)

[Ipenen nocnenoBarensHOCTH. HempepbiBHOCTH (QyHKIMH. OmpeneneHue mpousBoanoil. I[Ipasuio
maddepenuupoBanus. [lpomsBoanas creneHHOW (yHKunMU. IIpoW3BOgHBIE 3IEMEHTApHBIX (YHKIUH.
['eomeTpryeckuil CMBICI IPOU3BOIHOM.

3.IIpumenenue npou3eoonoii K ucciedosanuro Qyuxyuit (13 uacos)

Boszpacranue u yObiBanue QyHKIHH. JKcTpeMyMbl pyHknuu. Hanbomnpiiee 1 HauMeHbIee 3HAYCHHS

bynkumn. [Ipouszsoonas eémopozo nopsaoka, evinykiocms u mouku nepecuba. Iloctpoenue rpaduxos

GbyHKIUH.

4 . Ilepsooopaznas u unmezpan (10 uacos)
[TepBooOpa3znas. IlpaBuna HaxokaeHHs TMEepBOOOpa3HBIX. [lnomaas KPUBOJIMHEHHOW Tpamneuu.
WuTerpan u ero BeuucieHue. [Ipumenenue unmezpanos 0 peueHus Gu3uieckux 3a0au.
5. Komounamopuxka (9 uacos)
[IpaBuno npoussenenus. Pasmemenus ¢ nopropenusimMu. [lepecranoBku. Pazmenienns 0e3 mOBTOpEHUH.
Coueranus 6e3 nosropeHui u 6uHoM HproToHa.
6. Dnemenmul meopuu eeposmuocmeit (7 4acoe)
BepostHocTh coObITHsA. Cr0%keHue BeposiTHOCTEN. BepossTHOCTh pOu3BeIeHUS] HE3aBUCUMBIX COOBITHH.
8. IToeémopenue (10 uacos)
11 kaace, reomerpus
1.Hununop, konyc u wmap(13 uacos)

[Tonsitne nunuaapa. [nomane nosepxnoctu nuiauHapa. [loustue konyca. [lnomanbs MoBEpXHOCTH KOHYCA.
VYceuénnsiit konyc. Cdepa u map. Bzaumuoe pacnosoxxkenre chepsl U miockocT. KacarenbHas TIOCKOCTh
K cdepe. Ilnomans cdeprl. Bzammuoe pacnonoxenue cdepbl u mnpsmoit. Cdepa, BmucaHHas B
UWIMHApUYECKYyl0 moBepxHocTh. Cdepa, BhoucaHHas B  KOHHYECKYIO MOBEpXHOCTh. CeueHus
HWIMHAPUYECKON MOBEPXHOCTU. CeueHUsI KOHUYECKOW MOBEPXHOCTH.

2.00vémut men(15 uacos)

[Tonstne 06béMa. OO6BEM mpsiMoyroipHOTO Napamenenuneaa. OoséM npsamoi npusMbl. O0BEM UIUHAPA.
Brruncnenue 00bEMOB TeN ¢ TOMOIIbIO HHTETPAJIOB.

O6béM HaknoHHOH npu3Mbl. O0bEM nupamuabl. O0bEM KoHyca. O0bEM mapa. OOBEM MIAPOBOTO CErMEHTA,
IapOBOTO CJIOSI U apoBoro cekropa. [lnomane chepsr.

3.Bekmopul ¢ npocmpancmee(6 uacos)

[lonsitue Bekropa. PaBeHcTBO BekTOpoB. CllOXKEHHE M BbIYMTaHUE BEKTOPOB. CyMMa HECKOJBKHX BEKTOPOB.
YMHOXkeHue BekTopa Ha uyucio. Kommnanapuelie BekTopbl. IlpaBuno mnapamnenenunena. Pasnoxxkenue
BEKTOPA MO0 TPEM HEKOMIUIAHAPHBIM BEKTOpaM.

4. Memoo koopounam 6 npocmpancmee. /leusxcenusn(11 uacos)

[IpsiMmoyronbHas cucremMa KOOpAUHAT B mpoctpaHcTBe. KoopnuHaTel BekTopa. CBs3b MEXKIY KOOpPIAMHATAMU
BEKTOPOB M KoopauHaTamu Touek. [Ipocreliiue 3aiaun B KOOpAUHATaX. YpaBHEHHE cPephl. YTOI MEXKIY
BekTOpamu. CKaJsipHOE MPOU3BENCHHUE BEKTOPOB. BhIunCiEHHE YIIIOB MEXIY MPSMBIMU U IJIOCKOCTSMM.
VYpaBHeHue 1uIOCKOCTH. lleHTpanbHass cummerpus. OceBas CHUMMETpUs. 3€pKajlbHas CHMMETPHS.
[TapannensHslii nepenoc. IIpeoGpazoBanue moao0us.

5.Iloémopenue (6 uacos)
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3. TemaTuueckoe IJIAHUPOBAHUE C YKa3aHUEM KOJIHYECTBA YaC0B, OTBOAMMbBIX HaA OCBOCHUE KaXKI0i

TeMBbI
Pa3nesienne Tem Ha 0J10KH
10 knacc-136 yacoB B roj, 11 kiaacc-132 yaca B roa,Bcero268 yacos
10 kaacc
Tema Kour- Kour- ConepxaHue BOCIIUTAaHUS C yUETOM
BO BO PIIB
4acoB KOHTD.
pabot
u
3a4eTo
B
BJIOK T | Crenens c 11 1 Hnumennekmyanvnoe. BocnuTaHne KayecTB
JEWCTBUTEIILHBIM ITMYHOCTH, 00ECIIEUMBAIOIINX CITOCOOHOCTE
IToKa3aTeIeM MIPUHUMATH CAMOCTOSITEIbHBIE PEILICHUS:
CUCTEeMaTU3UPOBATh U PACIIUPUTH 3HAHUS
YUaAIINXCS O CTETIEHHBIX (YHKIMSIX C
[IeJIbIM TIOKa3aTelleM
Hpaecmeennoe: BOCIHUTAHUE KYIbTYPbI
oOIIeHNA
BJIOK II | Cremennas 13 1 Unmennexmyanvnoe : GopMupoBaHHe
GyHkIms MOJIOKUTEILHOTO OTHOIIEHUS K U3YYEHHUIO
MaTeMaTHKHU Ha puMmepe pa3zdopa 3aaay
CTENEHHOHN (DYHKITUH.
Tpyoosoe: BOCIUTaHHE TOTOBHOCTH K
001yMaHHOMY BBIOODPY TIpodeccu.
BJIOK III | Benenue. 19 3 UnmennexmyanvHoe: Pa3BuBaTh|
[TapamiensHOCTD IIpEICTaBIICHUE 00 wumesx W MeTonax
HPAMBIX FEOMETPUM KaK YHUBEPCAIBHOIO  SA3bIKA)
ITOCKOCTEN HAYKH U TEXHUKH,
300posvecbepezarouyee: (dhopMHUpOBaHHE
[IEHHOCTH 3/I0pPOBOTO M 0e30MacHoro oopasal
PKU3HH,
BJIOK IV | [Toka3aTenbHas 10 1 HnmennexmyanvHoe: BOCHUTAHUE
yHKIHST CIIOCOOHOCTH K YMOIIOHATIBHOMY
BOCIPHUATHIO MAaTEMAaTHUYECKUX OOBEKTOB,
3a/1a4, PEIICHUH, pacCyKICHUN.
Tpyoosoe. popMupoBaHHe MOTPEOHOCTH
B 3aHSTHUSIX 110 MHTEPECAM.
BJIOK V | Jlorapudmuueckas 15 1 Hnumennekmyanvhoe . BOCIUTAHHUE
yHKIHST CIIOCOOHOCTH K HMOIIOHATIBHOMY
BOCIIPUSATUIO MATEMATUUYECKUX MMOHATUM,
ITOTMUYECKUX PACCYKJICHMH, ClIOcO00B
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peLIeHHs 3a/1a4, pacCMaTPUBAEMBIX
poOJIeM.

BJIOK VI

[TepnienauKynsipHOC
Tb IIPAMBIX U
IUIOCKOCTEMN

17

Unmennexmyanvhoe:
MHTEepeca K
TBOPYECTBY u
CIIOCOOHOCTEH
[Ipasosoe: OCBOECHHE COIHAILHBIX HOPM,

pa3BHUTHE
MaTeMaTuiuCCKOMY
MaTEMATHYCCKUX

MpaBUJI TOBEICHUS, posiel U popm
COLMAIbHOM JKU3HU B TPYIIIAX U
CcO00I1IeCTBAX MPU PELICHUH 3a/1a4 Ha
MEePIEeHIUKYIAPHOCTD MPSIMBIX U
[I0CKOCTEM.

BJIOK VII

Tpuronomerpuueck
ue hopMyIbl
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HmennekmyanibHoe: BOCIUTaHUE
CITOCOOHOCTH K SMOIIMOHATBHOMY
BOCIIPHUATHIO MAaTEMAaTUICCKUX HOHSITI/Iﬁ,
IMTOTUYECKUX PACCYXKICHHH, ClTOCOO0B
pemeHwus 3a/1a4, pacCMaTPUBAEMBIX
poOIeM.

CoyuanbHoO-KOMMYHUKAMUBHOE
BOCIIMTAHUC TOTOBHOCTHU HpI/IHI/IMaTI)
y'-IaCTI/Ie B XKU3HU HOHpOCTKOBOFO
0OIIIECTBEHHOTO OOBEINHEHNS.

Tpyoosoe: BOCIMTaHUE TOTOBHOCTHU K
001yMaHHOMY BBIOODPY TIpodeccu.

BJIOK
VIl

Tpuronomerpuyeck
ue ypaBHEHHS

15

Humennexkmyanvrnoe: Pa3BUBaTh
KPUTHYHOCTD MBIILIEHUS, YMEHUE
PACIIO3HATH JIOTHYECKU HEKOPPEKTHBIE
BBICKA3bIBAHUS, OTIIMYATH THUIIOTE3Y OT
(hakTa B XOJI€ pEIICHUS
TPUTOHOMETPUYECKUX YPaBHCHUM.

BJIOK IX

MHoOrorpaHHuKu

12

Unmennexmyanvnoe. Pa3BuBaTh
KPEaTUBHOCTh MBIIUICHHS, HHUITUATUBY,
HaXOYNBOCTE, aKTUBHOCTD IIPHU
PEIICHUU CTEPEOMETPHUICCKUX 3a/1a4;
Dememuyeckoe ‘BOCIIUTaHUE
BOCIIPUATHS KPACOThI OKPYKAIOIIETO
MUpa MOCPEICTBOM U3Y4EHHUs CBONUCTB
[IPaBUILHBIX MHOTOIPDAHHHUKOB

IloBTOpEHME

HUTOI'O 3a roa

136

11

11 kaace

BJIOK I

Tpuronomerpuueck
ue QyHKIMU

18

HumennekmyanvHoe. BOCIUTAaHUE
CIIOCOOHOCTH K SMOIIMOHAIEHOMY
BOCTIPUSITHIO MATEMAaTUIECKUX OOBEKTOB,
Bajad, peleHul, pacCcyKJIeHUI B X0Jie
BHAKOMCTBA C TPUTOHOMETPUIECKUMHU
(OYHKIMAMH.

Tpyoosoe: BOCIHUTAaHUE TOTOBHOCTH
001yMaHHOMY BBIOOpY Iipodeccuu.
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BJIOK II

Humnap. Konyc.
[ap

13

HnmennekmyanvHoe: BOCTIUTaHUE
CpEICTBAMH MATEMATHKH KYJIbTYPbI
ITHYHOCTH: OTHOIIEHHE K MATEMATHKE KakK K
YAaCTH OOIIEYETOBEUCCKON KYIbTYPHI;
BHAKOMCTBO C HCTOPHEH pa3sBUTHUS
MATEMAaTHKH, SBOIIOIUCH MATEMAaTHYECKMX
Hﬂeﬁ, INOHHUMAaHUEC 3HAYUMOCTHU MaTEMATHUKHN
Imy1s1 0OIIIECTBEHHOTO MIpoliecca.

BJIOK 11

[IpounsBoHas u eé

r€OMETPUYECKUI
CMBICII

18

Unmennexmyanvroe:. ®opMUpoOBaHHE
HABBIKOB pa0O0THI MO AJITOPUTMY TIPU
HaXO0XKIACHUC HpOH3BO[IHOI71 SJICMCHTAPHBIX
(byHKIUI.

BJIOK IV

[IpumeHeHne
IIPOU3BOTHOM K
HCCIIEI0OBAaHUIO
byHKIMNA

13

UnmennexmyaibHoe: BOCIIATAHUE
CIIOCOOHOCTH K AMOLIMOHAJIBHOMY
BOCHPHUATUIO MATEMATHYCCKUX HOHSITI/Iﬁ,
IMTOTUYECKUX PACCYXKICHHH, CTOCOO0B
pEIICHUS 3a/1a4, pacCCMaTPUBAEMBIX
poOIeM.

BJIOK V

OO0OBEMBI TEN

15

HnumennekmyanvHoe: ACIIOIb30BAThH
MpUOOpPETEHHBIC 3HAHUS U YMECHHUS B
MPAKTUYECKOU JESITETbHOCTH U
MMOBCEHEBHOW KU3HU JIJIS1 MOJIETUPOBAHUS
MPAKTUYECKUX CUTYALIMI U UCCIIEIOBAHUS
MTOCTPOEHHBIX MOJIENIEN C HCIIOIb30BAHUEM
armapaTta reoMeTpumn

BJIOK VI

[TepBooOpa3zHas u
WHTETpaj

10

Unmennekmyanvroe. ®opmupoBanue
WHTEJUICKTYaJIbHOW YECTHOCTH U
00BEKTUBHOCTH, CITOCOOHOCTH K
MIPEOJIOJICHUIO MBICIIUTEIILHBIX
CTEPEOTHUIIOB, BHITEKAIOIINX U3
OOBIIEHHOTO OIBITA;

Hpascmeennoe:. BocnuTtaHnue KauyecTB
ITUIHOCTH, 00€CTICUNBAIOIIUX COIMAIBHYIO
MOOHMJIBHOCTD, CITOCOOHOCTh IPUHUMATh
CaMOCTOSITEIIbHBIC PEIICHHMS;

BJIOK VII

BekTops! B
MIPOCTPAHCTBE

Hnumennexmyanvroe. ®opMUPOBAHHUE
HaBBLIKOB OCO3HAHHOTO BBIOOpA HanOoee
bddexTrBHOrO criocoba pemeHus npu
paboTe ¢ BEKTOPHBIM alnapaToM.

BJIOK
VIl

Komb6unaTopuka

HnmennekmyanbHoe. BBICTPauBaTh
KOHCTPYKIUU (YCTHBIE U IMCbMEHHBIE) C
MCII0JIb30BAHUEM MaTEMAaTUUYECKOM
TEPMHUHOJIOTUU U CUMBOJIMKH, BBIJBUTATh
AQpPryMEHTaLNIO, BBITIOJIHATh IEPEBOJ
TEKCTOB C OOBIZEHHOTO SI3bIKA HA
MaTeMaTH4YeCKUi 1 00paTHO B XOJ€
peleHnst KOMOMHATOPHBIX 33/1a4.
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Tpyoosoe: dopmupoBaHre MOTPEOHOCTH B
BaHITHIX TI0O HHTEPECaM.

BJIOK IX | DniemMeHTBI TEOpUU 7 1 Unmennekmyanvroe:. Ilposenenne
BEpPOSATHOCTEH MH)OPMAIMOHHO-CMBICIIOBOTO aHAJH3a
TEKCTa, BEIOOD TJIABHOTO M OCHOBHOT'O TIPH
pa3bope 3aau 1O TEOPHU BEPOSTHOCTH.
Tpyoosoe. BocIUTaHUE TOTOBHOCTH K
00 TyMaHHOMY BEIOOPY TIpodheccu.
BJIOK X | Metox koopAauHaT B 11 1 Humennexmyanvroe: oBiaaeHue
IIPOCTPAHCTBE. rEOMETPUYECKUMU 3HAHUSIMU U YMEHUSIMU,
JBrokeHus. HEOOXOAUMBIMH B IIOBCEIHEBHOM JKU3HU, JJIS
N3Y4YCHUS MIKOJBHBIX €CTECTBECHHO-HAYUYHBIX
TCIUTUIMH Ha 6a30BOM ypOBHE, JUIsI
MoJiydeHust 00pa3oBaHus B 00J1aCTSX, HE
TpeOYIONUX YIIIYOJIEHHON TOJITOTOBKY;
[ToBTOpEHUE 12
HUTOI'O 3aroa 132 10
HUTOIo 268 21
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