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IINIAHUPYEMBIE PE3YJIBTATDBI U3YUYEHUSA YYEBHOI'O ITPE/IMETA
«MATEMATHKA» B 10-11 KIIACCAX

[IporpammMa 1o3BOJIIET AOOMBATHCS CIEAYIOLUIMX PE3YIbTATOB OCBOCHHS 00pa30BaTEeNbHON
IIPOrpaMMbl OCHOBHOTO 00111ero 00pa30BaHus:
Jluunocmmuuie pezyromamol:
JIMYHOCTHBIE pe3yJbTaTbhl B cepe OTHOMIEHHHA 00y4alIIUXCA K cede, K CBOEMY
310POBbI0, K IO3HAHMIO cels:

OpUEHTalUsl O0YYaroLMXCAd Ha JOCTHKEHHME JMYHOIO CYHACThsl, PEATU3ALMI0 IO3UTUBHBIX
KU3HEHHBIX TEPCIEKTUB, HHHULIUATHBHOCTb, KPEaTUBHOCTh, TOTOBHOCTb U CIIOCOOHOCTH K
JMYHOCTHOMY CaMOOINpPEAEIeHNI0, CIOCOOHOCTh CTaBUTh LI€IH U CTPOUTH KU3HEHHbIE IJIaHbI;

TOTOBHOCTh U CIIOCOOHOCTH 00ECHeuuTh cebe W CBOMM OJM3KUM JIOCTOMHYIO JKU3HB B
IIPOLIECCE CAMOCTOATEIBHON, TBOPYECKOU U OTBETCTBEHHOM 1EATENbHOCTH;

TOTOBHOCTb H CHOCOOHOCTh OOyYalomUXcs K OTCTauBaHHUIO JIMYHOTO JIOCTOMHCTBA,
COOCTBEHHOI0 MHEHUS, TOTOBHOCTh U CIOCOOHOCTh BbIpaOaThIBaTh COOCTBEHHYIO MO3ULUIO 110
OTHOIIEHUIO K OONIECTBEHHO-TIOIUTUYECKUM COOBITHSIM MPOILIOrO W HACTOSINEro Ha OCHOBE
OCO3HAHHUS U OCMBICIICHUSI UCTOPUH, IyXOBHBIX LICHHOCTEN U JOCTHKEHUI HAIIEH CTpaHbl;

FOTOBHOCTb M CIIOCOOHOCTh OOy4aroUIMXcs K CaMOpPa3BUTUIO U CaMOBOCIUTAHUIO B
COOTBETCTBUM C OOLIEUYEIOBEUYECKUMH ILIEHHOCTAMHU M MJeajlaMH TI'Pa)JaHCKOro OOIIecTBa,
HOTPEOHOCTh B (PU3NYECKOM CaMOCOBEPIIEHCTBOBAHUHM, 3aHATHSIX CIIOPTUBHO-03/10POBUTEIBHOMN
JEATEIBHOCTBIO;

MPUHATHE W pean3alus IEHHOCTEHW 370pOBOTO M 0E€30MacHOro oOpasa >KH3HHU, OEpekHOE,
OTBETCTBEHHOE M  KOMIIETEHTHOE OTHOLIEHHE K COOCTBEHHOMY  (HU3HYECKOMY U
IICUXOJIOTHYECKOMY 3/10pOBBIO;

HENpUATHE BPEIHBIX IPUBBIYEK: KYPEHUs, YIOTPEOIEHUS alIKOroJisi, HAPKOTUKOB.

JInuHocTHBIe pe3yabTarbl B chepe oTHomeHMii o0ydaromuxcs Kk Poccum kak k
Poaune (OTeuecTBy):

poccuiickasi HAEHTUYHOCTh, CIHOCOOHOCTh K OCO3HAHUIO POCCHUHCKOM HIAEHTUYHOCTU B
HOJHUKYJABTYPHOM COLIMYME, YYBCTBO IPHUYACTHOCTH K HCTOPUKO-KYJIBTYPHOU OOLIHOCTH
poccuiickoro Hapojaa u cynboe Poccuu, maTproTrs3M, TOTOBHOCTH K ClIy)KeHUI0 OTeuecTBy, ero
3allUTE;

yBa)XEHHE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH nepen PonuHoil, ropaoctu 3a cBoi
Mawmanpickuii kpaid, cBoro PoauHy, IpoIuIoe M HAacCTOSIEEe MHOTOHALMOHAJIBHOTO HAapona
Poccun u Tatapcrana, yBaxeHHe K rOCyJapCTBEHHBIM cUMBOJIaM (rep0, ¢uiar, ruMH);

(dbopMHpOBaHUE YBAXKEHHMsSI K PYCCKOMY SI3bIKY KaK TIOCYIapCTBEHHOMY s3bIKYy Poccuiickoit
@enepallui M TATAPCKOMY SI3BIKY, SIBJISIIOIIEMYCSI OCHOBOM POCCHUHCKOW HMIAEHTUYHOCTH U
IJIaBHBIM ()aKTOPOM HAIlMOHAIBHOTO CAMOOIIPEICIICHUS;

BOCIIMTAHUE YBAXKEHUS K KYIbType, S3bIKaM, TpaguIHUsIM U oObluasM HapoJOB,
npoxxuBaronux B Poccuiickoit denepanuu u B PecniyOnuke Tatapcran.

JInyHocTHbIEe pe3yabTaTbl B cdepe OTHOIIEHUH O00y4alIUXCd K 3aKOHY,
rOCy/1apCTBY H K IPAa’KIAHCKOMY 001eCTBY:

IPaXXIaHCTBEHHOCTb, TpaXJIaHCKas T[O3MIMS AaKTUBHOTO U OTBETCTBEHHOI'O 4YJIEHA
pOCCHIICKOrO OO0IIeCTBa, OCO3HAIOUIETO CBOM KOHCTHTYLIMOHHBIE TIpaBa M O00S3aHHOCTH,
YB@XAIOIIET0 3aKOH M  MPaBOMOPSAOK, OCO3HAHHO MPUHHUMAIOLIET0  TPaJUIMOHHBIE
HallMOHAJIbHBIE W O0IleYeIOBEYECKHEe TIyMaHHUCTUYECKHE W JEeMOKpAaTH4YecKHe LEeHHOCTH,
FOTOBOT'O K Y4acTHIO B OOIIECTBEHHOM JKU3HH;

NpU3HAHUE HEOTUYKIAEMOCTH OCHOBHBIX MPaB U CBOOOJ UeJIOBEKa, KOTOpPbIE NMPUHAJIEkKAT
KOKIOMY OT POXKJIEHHUS, TOTOBHOCTh K OCYIIECTBJICHHIO COOCTBEHHBIX IpaB M cBOOOJ 06e3
HapyILIEHU MPaB U CBOOO]I APYTHX JIUL, TOTOBHOCTh OTCTauBaTh COOCTBEHHBIE MpaBa U CBOOOIbI
YyeJloBeKa M rpakAaHUHA COIIACHO OOLIENPU3HAHHBIM MPUHIUIIAM U HOPMaM MEXIYHapOIHOIO
npasa u B coorBeTcTBUU ¢ KoHcTtutynueln Poccuiickoii ®denepanyy, npaBoBas U MOJIUTHYECKAS
rPaMOTHOCTB;



MHUPOBO33PEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO  pa3BUTHS HAykKd U
OOIIECTBEHHON TMPAKTUKH, OCHOBAaHHOE HA JHAJore KYJIbTyp, a TakKe pa3IU4HbIX (opM
0OLIECTBEHHOT'O CO3HAHMsI, OCO3HAHKHE CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

MHTEPUOpHU3ALMs LIEHHOCTEN JAEMOKPAaTHM M COLUHAIBHOM COJMIAPHOCTH, TOTOBHOCThH K
JIOTOBOPHOMY PEryJIMpPOBAaHUIO OTHOLICHHI B IPYIIIE WU COLUATbHON OpraHU3allky;

TOTOBHOCTh OOYYaIOIIMXCS K KOHCTPYKTHBHOMY YyYacTHIO B TPHUHITHU PEUICHHUH,
3aTparvBalOIIMX UX IpaBa M UHTEPEChl, B TOM YHCJIE B Pa3IUYHbIX (opMax OOILIECTBEHHON
caMOOpraHu3aIH, CaMOYIIPaBIICHUs, OOLIECTBEHHO 3HAYMMOI e TeTbHOCTH;

MPUBEPKEHHOCTh HUJESIM HHTEpHAIMOHAIM3Ma, JPYXKObl, pPAaBEHCTBA, B3aMMOIIOMOIIU
HapOoa0B; BOCIIMTAHHUC YBAKHUTCIBHOI'O OTHOLICHUSA K HAIIMOHAJIbBHOMY JOCTOUHCTBY JIIOI[GfI, ux
YYBCTBAM, PEIIUTHO3HBIM YOCKICHUSIM;

T'OTOBHOCTbH 06yan0H1ch;1 MIPOTUBOCTOATL HACOJOIMHU ISKCTPEMH3MA, HaAallWMOHAJIM3Ma,
KceHohOoOUH; KOpPYNIUH; TUCKPUMHHALIMA 1O COLMAIbHBIM, PEIUTHO3HBIM, PaCOBBIM,
HAallMOHAJIbHBIM IMPU3HAKAM U APYI'YM HCTATHBHBIM COLIMAJIbHBIM SIBJICHUAM.

JIMYHOCTHBIE pe3yabTaTbl B cepe OTHOMEHHH 00y4YAKIIMXCH € OKPYKAKIMMHU
JIOAbMH:

HPABCTBEHHOE CO3HAHHE U MOBEJCHHE Ha OCHOBE YCBOCHHS OOIEYEIOBEYECKHX LIEHHOCTEH,
TOJICPAHTHOTI'O CO3HAHHA W IMOBCACHHA B IMOJHMKYJIBTYPHOM MHUPE, TOTOBHOCTH U CIIOCOOHOCTH
BECTH JUAJIOT C APYTUMHU JIOAbMH, TOCTUTaTh B HEM B3aMMOIIOHUMAaHUS, HAXOUTh OOIIHe 1IeNn
U COTpyAHHUYATh I UX HOCTHIKCHUA, CIIOCOOHOCTH IMPOTHUBOCTOATHL MACOJIOTMU 3KCTPEMH3MA,
HAI[MOHAJN3Ma, KCEHO(POOMH, MUCKPUMHHAIIMU [0 COIHUAIBHBIM, PEIUTHO3HBIM, DPACOBBIM,
HAallMOHAJIbHBIM IMPU3HAKaAM U APYI'YM HCTATHBHBIM COLIMAJIbHBIM SAABJICHUSAM,

MPUHITHE TYMAaHUCTUYECKUX IEHHOCTEH, OCO3HAHHOE, YBAXUTEIBbHOE U JOOpOKeIaTeabHOe
OTHOIIIEHHE K JPYrOMY YEJIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHHUIO;

CIIOCOOHOCTH K CONEPEKUBAHUIO U (POpMHUpPOBAHUE MO3UTUBHOIO OTHOLICHUS K JTIOASM, B TOM
Yucil€e K JMaaM C OrpaHM4YCHHBIMHM BO3MOKXHOCTAMHU 3J0POBbsS W HWHBAJIWIAM; 6epe>I<Hoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (PU3UUECKOMY U TMCUXOJOTHYECKOMY 30POBBIO
JIPYTHX JIFOJICH, YMEHHE OKa3bIBaTh MIEPBYIO TIOMOIIIb;

dbopMupOBaHHE BBIPAKEHHOW B TOBEACHMM HPABCTBEHHOW TMO3UIMH, B TOM YHCIE
CITOCOOHOCTH K CO3HATEIBbHOMY BBIOOPY 100pa, HPABCTBEHHOTO CO3HAHUS M TIOBEJACHUS HaA
OCHOBE YCBOEHHUsI OOIIEUeIOBEUECKUX IIEHHOCTEH M HPABCTBEHHBIX UYBCTB (YECTH, IOJTA,
CIPaBEIMBOCTH, MIJIOCEPIUS U IPYKENI00U);

pa3BUTHE KOMIIETCHIIUH COTPYAHHYECTBA CO CBEPCTHUKAMH, JETbMHU MIIAJIIIETO BO3pacTa,
B3pOCIBIMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO TOJE3HOU, Y4eOHO-MCCIIeI0BATEIbCKOM,
MPOEKTHOM U APYTUX BUAAX ACSITEILHOCTH.

JInuHoCTHBIE pe3yJbTaThl B cdepe OTHOUIEHHIT O0YyYAIOIIUXCH K OKPYKAIIIEMY
MHPY, *KUBOM NPHPOJE, XyI0:KECTBEHHOM KYJIbTYype:

MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH, 3HAYMMOCTH
HAayKH, TOTOBHOCTh K HAyYHO-TEXHMYECKOMY TBOPYECTBY, BIAJCHHE JIOCTOBEPHOMU
uH(popMaluel 0 MEePEeNOBBIX JOCTHKEHUSIX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW HAyKH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOWCTBE MUpPA U OOIIECTBA;

TOTOBHOCTb W CHOCOOHOCTh K OOpa3oBaHHWIO, B TOM UHCIE CamMoOoOpa3oBaHWIO, Ha
MPOTSKEHUH BCEW KU3HU; CO3HATEIHLHOE OTHOIICHHE K HEMpephIBHOMY OOpPa30BaHUIO Kak
YCJIOBHIO YCTICTITHON MPO(PECCHOHAIIBHON U 00IIIECTBEHHOM JIeATeTLHOCTH;

DKOJIOTHYECKasl KyJIbTypa, OepeskHOEe OTHOIICHHUS K POAHON 3emIiie, IPUPOJHBIM OOTaTCTBAM
Poccnn,TaTapCTaHa U MHpa, IMOHMMAHHUE BIWAHHA COLHHUAJIBHO-DKOHOMHWYCCKUX ITPOIECCOB HaA
COCTOSTHUE TPUPOIHOW M COIMAIBHON Cpelbl, OTBETCTBEHHOCTh 3a COCTOSIHHE MPHUPOIHBIX
pECYPCOB; YMEHHUS M HABBIKM DPAa3yMHOI'0 NPUPOIONOIB30BAHUSA, HETEPIIUMOE OTHOLIEHUE K
NEUCTBUSAM, MPHUHOCAIINM BpeA JKOJIOTUM;, TPUOOPETEHHE OIMbITa SKOJOrO-HAMPABICHHOM
JIESITCIIBHOCTH;

ACTETUYECKOE OTHOILIEHUS K MHPY, TOTOBHOCTbh K JCTETUYECKOMY OOYCTPOMCTBY
COOCTBEHHOTO OBITA.



JIMYHOCTHBIE pe3yJbTaTbhl B cdepe OTHOIIEHUWI O00y4alIIMXCA K CceMbe H
POAUTEISAM, B TOM YHCJIe NOATOTOBKA K CEMEHOM KU3HH:

OTBETCTBEHHOE OTHOILIEHUE K CO3JaHUI0 CEMbU Ha OCHOBE OCO3HAHHOT'O IPUHATHUS IEHHOCTEN
CEMEIMHOM KU3HHU,

MOJIOKUTEIBHBIA 00pa3 ceMbH, POJIUTENLCTBA (OTLIOBCTBA U MAaTEPUHCTBA), HHTEPUOPHU3AIUS
TPaJULIMOHHBIX CEMENHBIX LIEHHOCTEH.

JIMYHOCTHBIE pe3yJbTaThl B cdepe OTHOLIEHHS] O0y4dawIIMxcs K TpPyay, B cdepe
COIMATbHO-IKOHOMUYECKUX OTHOLICHHIA:

yBa)keHHE KO BceM (popMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIIIUTE CBOEH COOCTBEHHOCTH,

OCO3HAHHBIN BBIOOp Oymymied mpodecchu Kak MyTh W CIOCO0 pealn3amnuu COOCTBEHHBIX
YKU3HEHHBIX IUIaHOB;

TOTOBHOCTh OOYYalOUIMXCS K TPYAOBOM MNpo(ecCHOHANBHON JeATeNbHOCTH Kak K
BO3MOXKHOCTH  y4yaCTHsl B  PEIICHUU JIMYHBIX, OOIECTBEHHBIX, TIOCYIapPCTBEHHBIX,
00I11IeHalIMOHATIBHBIX MPOOJIEeM;

NOTPEOHOCTh TPYAUTHCSA, YBaKEHUE K TPYAy U JIOASM TpyHa, TPYAOBBIM JOCTHXKEHHUSM,
OOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOUICHWE K Pa3HBIM BHIAM TPYAOBOM
JESITEIIbHOCTH;

FOTOBHOCTh K CaMOOOCIYXMBaHUIO, BKJIOYas OOydYe€HHE U BBINOJIHEHHE JOMAIIHUX
00s13aHHOCTEH.

JInyHOCTHBIE pe3yabTaThl B chepe GU3HIECKOr0, ICUXO0JIOTHYECKOr0, COMATBHOIO
H AKaJeMHU4eCKOro 01aronoy4yust 00y4armuxcs:

¢duznyecKoe, IMOLMOHAIBHO-TICUX0JOTHYECKOE, COL[MAJIbHOE OJIaronoyydue o0yJyaroumxcs B
JKU3HU 00pa3oBaTEebHON OpraHU3alUH, OLIYIIEHUE AeTbMHU 0€30MaCHOCTU U MICUXOJIOTUYECKOTO
KoMdopTa, HTHPOPMAITMOHHON OE30MTACHOCTH.

Memanpeomemnuwle pe3yiomamul

MeranpenmeTHsle pe3yibTaTbl OCBOEHHS OCHOBHOW 00Opa3oBaTENbHOM IMPOrpaMMbl
OTpaXkaroT:

1) ymeHHe caMOCTOSATEIbHO OMNPENENATh LEIH JEATEIbHOCTH M COCTaBJISTh IJIAHBI
JEATEIIBHOCTH;  CaMOCTOSITENIbHO  OCYILECTBJISATh, KOHTPOJIMPOBaTb M  KOPPEKTUPOBATH
JeSITeNIbHOCTD; MCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI JJIsl JOCTUKEHHS IOCTaBJICHHBIX LeNnen
U peayu3aluy MIaHOB JIeATEIbHOCTH; BEIOMPATh YCIEIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIIHSIX;

2) yMeHue MNpOIYKTUBHO OOHIaThCsl M B3aUMOJEHCTBOBATH B IPOILIECCE COBMECTHOM
NEeSATENIbHOCTH, YYUTHIBaTh [O3ULMU JIPYITMX YYaCTHUKOB JESTEIbHOCTH, 3()(HEKTHUBHO
paspenatb KOH(QIUKTHL;

3) BnaxeHue HaBBIKAMM I[103HABATEJNbHOM, Y4eOHO-HCCIEA0BAaTENbCKOM W MPOEKTHOM
NeSITeIbHOCTH, HaBBIKAMU  pa3pellieHus MpoOsieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEJIbBHOMY MOMCKY METOJOB pPEIICHUs NMPaKTUYECKUX 3a/1ay, IPUMEHEHHUIO Pa3IMYHBIX
METOJI0B ITO3HAHNUS;

4) TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITEIbHONM HMH(OPMAIMOHHO-IT03HABATEIbHON
JeSITeIbHOCTH, BIIaJICHUE HABBIKAMH IOJY4E€HHUS HeoO0XoauMoW uH(popMalMu U3 cIoBapen
pa3HbIX TUIIOB, YMEHHE OPUEHTUPOBATHCS B PA3IUUYHBIX UCTOYHHKAX UH(POPMAINH, KPUTHYECKU
OLIEHUBATh U UHTEPIPETUPOBATH HH(POPMAIHIO, ITOTyYaeMyIO U3 pa3IMUHbIX HCTOUHUKOB,;

5) yMeHHE HCHOJB30BATh CpPEACTBA HWH(POPMALMOHHBIX M KOMMYHHMKAIIMOHHBIX
texHojoruil (nanee - UKT) B pemieHnn KOTHUTUBHBIX, KOMMYHUKaTUBHBIX U OpraHU3aI[MOHHBIX
3aJa4 ¢ COOJIOJIeHHEeM TpeOOBaHMM SProOHOMMKH, TEXHUKM O€30IacHOCTH, TUTHEHBI,
pecypcocOepeKeHus, MPAaBOBBIX M ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€301TaCHOCTH;

6) yMeHHe OTpe/ieNATh Ha3HaueHHE U (GYHKLUHU Pa3IMYHbIX COLMAIbHBIX HHCTUTYTOB;

7) yMEHHE CaMOCTOSITEIbHO OIICHMBaTh W NPUHUMATh DELIEHUS, OMNpeesiolne
CTpPAaTEruio MOBEJEHUS, C YUETOM IPAKIAHCKUX U HPABCTBEHHBIX LIECHHOCTEM;

8) BiIaJieHNEe SI3BIKOBBIMU CPEACTBAMM - YMEHHUE SICHO, JJOTMYHO U TOYHO H3JIaraTh CBOIO
TOYKY 3pEHMS, UCIIOJIb30BATh AJICKBAaTHBIE SI3BIKOBBIE CPE/ICTBA;

9) BnageHue HaBBIKAMU IO3HABATENIbHON pe(JIeKCHMH KaK OCO3HaHHUS COBEPIIAaeMbIX
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I[CﬁCTBHﬁ 1 MBICIIUTCIIBHBIX ITPOLECCOB, UX PE3YIHBTATOB U OCHOBaHPIﬁ, I'paHull CBOCI'0 3HAHUA U
HC3HAHU, HOBBIX ITO3HABATCIIbHBIX 3aa4 U CPCACTB UX JOCTUKCHUS.

MeranpeaMeTHble  pe3yibTaThl  OCBOGHHS  OCHOBHOW  00pa30oBaTENbHOW  MPOTrpPaMMbI
NpeACTaBICHBI TPEMsI TPYIINIaMH YHUBEPCAbHBIX yueOHbIX aericTeuii (YY ).
1. PeryiasTMBHbIe YHUBepcaJlbHble yueOHbIe JeficTBUS
BbBINyCKHHK HAYYHTCH:

CaMOCTOSTENIBHO OIPEeNeNATh LENH, 334aBaTh I[apaMeTpbl U KPUTEPUU, [0 KOTOPBIM MOXKHO
ONIPEACINTb, YTO LENIb JOCTUTHYTA;

OLICHMBAaTh BO3MOXHBIE TIIOCICACTBHSl JOCTW)KEHUS IIOCTaBICHHOW 1€MW B JESATEIBHOCTH,
COOCTBEHHOH JKM3HU U )KU3HU OKPY KAIOLIHX JIF0AeH, OCHOBBIBASICH HA COOOPaKEHUSIX STUKH U MOPAJIH;

CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHbBIE 33aJaud B 00Pa30BaTEIbHOM ACATENBHOCTH M >KU3HEHHBIX
CUTyalusX;

OLICHUBATh PECYPChl, B TOM 4YHCIIE BpeMsl U JAPYrHe HeMaTepHaJbHbIE PEeCypchl, HEOOXOIUMBbIC IS
JIOCTHKEHHUS IIOCTaBICHHON LIETIH;

BBIOMpATh IyTh IOCTHIKEHUS LENH, IUIAHUPOBATh PEIIEHHE IIOCTABICHHBIX 3aJad, ONTHMHU3UPYS
MaTepHalbHbIE H HEMAaTepHAIIbHBIE 3aTPATHI,

OpraHU30BHIBaTh APPEKTUBHBIH TIOMCK PECYPCOB, HEOOXOMUMBIX IJISi JTOCTHXKEHHS MMOCTABICHHON
LENH;

COIIOCTABJIATE NOTYYEHHBIN PE3yNbTaT NEATEIBHOCTH C IOCTABICHHON 3apaHee LENbIO.

2. [lo3HaBaTe/IbHBIEC YHHBePCcAJIbHbIE yYeOHbIe AelcTBUSA
BhBINyCKHUK HAYYHMTCH:

UCKaThb U HaxXOAMTh OOOOILICHHBIE CHOCOOBI pelleHHs 3aJady, B TOM YHCIE, OCYLIECTBIAThH
pa3BepHYTHIH HH(OPMAIIMOHHBIN TOUCK U CTaBUTh HA €r0 OCHOBE HOBBIE (y4eOHBIC M MO3HABATEIILHEIC)
3a[a4H;

KPUTUYECKH OLIEHUBATH W MHTEPIPETUPOBATH MHPOPMALMIO C Pa3HBIX MO3ULMUH, paclo3HaBaTh U
(buKCHpOBaTH MPOTHUBOPEUHS B MHOOPMALIMOHHBIX HCTOYHUKAX;

HCIIOJIB30BaTh PA3JIMYHBIE MOJEIBHO-CXEMAaTUYECKUE CPEACTBA JUIS MPEACTABICHUS CYLIECTBEHHBIX
CBsI3€ll U OTHOLICHUI, a TAaKXKe IPOTUBOPEUNH, BEISIBICHHBIX B UH(OPMALIMOHHBIX HCTOUHUKAX;

HaxXOJWTh M IPHUBOAWTH KPUTHYECKHE apryMEHTBHI B OTHOIICHWM NEHCTBHH W CYXACHHH IPYroro;
CIIOKOWHO M pa3yMHO OTHOCHUTBHCSA K KPUTHUYECKUM 3aMEUYaHHUSIM B OTHOIIEHHUH COOCTBEHHOTO CYXKACHHUA,
paccMaTpuBaTh UX Kak pecypc COOCTBEHHOTO pa3BUTHS;

BBIXOJUTH 32 PAMKU Y4€OHOTO MpeIMeTa M OCYLIECTBIATh LIEIeHANPaBICHHbI HOUCK BO3MOXHOCTEN
JUls IIUPOKOIo IIepeHoca CPeACTB U CII0CO00B AEHCTBHUS;

BBICTPanBaTh HHAMBHUIYAIbHYIO 00pa30BaTebHYIO TPASKTOPHIO, YUUTHIBAast OTPAHUYCHUS CO CTOPOHBI
JPYTHX YYaCTHUKOB M PECYPCHBIE OrPaHUYECHUS;

MEHATh U yIePKUBATh Pa3HbIE MO3UIUH B I03HABATEIBHON JEATEILHOCTH.

3. KoMMyHHKaTHBHBIE YHUBepcAJIbHbIE yueOHbIe TeficTBUS
BpInycKkHUK HAy4YMTCs:

OCYILLIECTBIISITH JICNIOBYI0O KOMMYHHUKAIMIO KaK CO CBEPCTHUKAMH, TaK M CO B3POCIBIMU (KaK BHYTPH
o0pa3oBaTelIbHON OpraHU3alUM, Tak M 3a €€ IpejelaMu), MOAOMpaTh MApTHEPOB IS JETIOBOM
KOMMYHUKAIIMU UCXO/A U3 COOOpakKeHUH pe3yNbTaTUBHOCTH B3aUMOJIEHCTBHS, a HE IMYHBIX CUMITaTHH;

IIPY OCYLIECTBICHUH IPYyNIIOBOI paboThI OBITH KaK PYKOBOJHUTEIEM, TAK M WIEHOM KOMAaH/IbI B Pa3HBIX
poJIsIX (reHepaTop UAeH, KPUTHK, UCTIONHUTENb, BEICTYAIOIINHN, 9KCIEPT U T.1.);

KOOPZAMHHUPOBATH M BHITIOJHATH PadOTy B YCIOBHUIX PEaIbHOTO, BUPTYATHHOTO M KOMOMHHPOBAHHOTO
B3aMMOJECHCTBUS;

pa3BepHYTO, JIOTHYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS C MCIIOJIb30BaHUEM A€KBATHBIX (YCTHBIX
Y TIICHbMEHHBIX) SI3BIKOBBIX CPEJICTB;

pacro3HaBath KOHQIMKTOTCHHBIE CHTYallMH U IMPEJOTBPAIIaTh KOHPIUKTHI 10 UX aKTHBHOW (a3bl,
BBICTPauBaTh JEJOBYI0 M 00pa30BaTeNbHYI0 KOMMYHHUKALMIO, H30eras JUYHOCTHBIX OLIEHOYHBIX
CY>KJICHUH.

IIpeameTHbIE Pe3yJbTATHI
W3yuenne mpenMerHoil ob6mactu "Martematuka u  uH(popmatuka'(MaTtemaruka)

5



o0ecreuynBaer:

c(OPMHUPOBAHHOCTh TPEACTABICHUH O COIHMAIBHBIX, KYJIbTYPHBIX M HCTOPHYECKUX
(akTOpax CTaHOBJICHHS] MAaTEMATUKN M UH(OPMATHUKH;

Cc(OPMHPOBAHHOCTh OCHOB JIOTUYECKOTO, QJITOPUTMUYECKOTO U MaTeMaTU4ecKOro
MBILLUICHHS;

c(OPMHPOBAHHOCTh YMEHHI MPUMEHSATH MOJIy4YCHHBIC 3HAHUS MIPU PELUICHUN Pa3IMYHBIX
3ajad4;

c(OPMHPOBAHHOCTh MPEACTABICHUNH O MaTeMaTUKEe KaK YacTh OOIIeYeTOBeYECKOn
KYJIbTYpPbI, YHUBEPCAJIbHOM S3bIKE HAyKH, IO3BOJIIIOILEM OIIMCBHIBATH W M3y4aTb PEaAJIbHBIE
IIPOLIECCHI U SIBJICHUS,

chopMHpOBaHHOCTh mpencTaBieHuit o ponu uHpopmatuku u UKT B coBpemeHHOM
o011ecTBe, IOHUMAaHUE OCHOB IPABOBBIX ACHEKTOB UCIOJIb30BaHUS KOMIIBIOTEPHBIX MPOTrPaMM U
pabotsl B UHTEpHETE;

c(OPMHPOBAHHOCTb MPEJCTABICHUH O BIUSHUM HH()DOPMALMOHHBIX TEXHOJOIMH Ha
KU3Hb YEJIOBEKa B OOINECTBE;, MOHMMAHUE COIHUAIBHOIO, YKOHOMHUYECKOTO, MOJIUTHYECKOTO,
KyJIbTYPHOTO,  IOPUJMYECKOr0,  MNPUPOAHOIO,  SPrOHOMHYECKOrO,  MEAMLIMHCKOIO U
(U3NOTIOTHUECKOTO KOHTEKCTOB HH()OPMAITHOHHBIX TEXHOJIOTHIA;

IOPUHATHE  STHYECKUX  ACMEKTOB  MH(POPMALMOHHBIX  TEXHOJOIMH;  OCO3HaHHE
OTBETCTBEHHOCTH JIIOZICH, BOBJICYCHHBIX B CO3JaHWE W HCIOJIb30BaHWE HHOOPMAIIMOHHBIX
CHCTEM, paclpocTpaHeHue HH(POpMaILHH.

ba3oBblii ypoBeHb

Marematuka" (BkiwO4Yasi ajaredfpy H Hayajga MaTeMATH4eCKOr0 AaHaJIu3a,
reomMeTpuio) (0a3oBblii ypoBeHb) - TPeOOBaHUSI K NpPeAMETHBIM pe3y/JbTaTaM OCBOCHHS
0a30BOro Kypca MaTeMaTHKH O0TPasKaer:

1) chopMHpOBaHHOCTD MPECTABICHUN O MaTEMAaTHKE KaK YaCTH MHPOBOH KYJIbTYPHI M O
MecTe MaTeMaTUKU B COBPEMEHHOM IMBHJIM3ALMM, O CIIOCO0AaX ONMMUCAHHUS Ha MaTEMAaTUYECKOM
A3bIKE SIBJICHUN PEabHOTO MUPA;

2) chopMUpPOBAaHHOCTH MPEACTABICHUN O MaTEMATUYECKUX MOHATUAX KaK O BaXKHEHIINX
MaTeMaTHYECKUX MOJEISAX, O3BOJISIOIIMX ONMHUCHIBATh U U3y4aTh pa3Hble MPOLECCHl U SBICHUS;
MIOHMMAHHE BO3MOKHOCTH aKCHOMaTH4ECKOI0 TOCTPOCHUSI MaTEMaTUUECKUX TEOPHIL;

3) BilajieHHe METOJIaMU JI0Ka3aTeIbCTB U aJITOPUTMOB PELIEHUS; YMEHUE UX NPUMEHSTD,
IIPOBOAMTD JJOKA3aTENIbHbIE PACCYKACHUS B XO/1€ PELLICHUS 3aay;

4) BnajeHHe CTaHJAPTHBIMU NpPUEMAaMU PEUICHUs PALMOHAIBHBIX M UPPALMOHAIBHBIX,
MOKA3aTeNbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPaBHEHHUH M HEPaBEHCTB, MX CHUCTEM;
MCII0JIb30BaHNE FOTOBBIX KOMIIBIOTEPHBIX ITPOrPaMM, B TOM YHUCIIE JUIS TIOMCKA ITyTH PELIEHUS U
WUTIOCTPALMK PEIIeHUs] ypaBHEHUIN 1 HEPaBEHCTB;

5) chopMupOBaHHOCTH MpPEICTaBIECHUH 00 OCHOBHBIX NOHATHSX, HIESIX M MeToJax
MaTeMaTHYeCKOIo aHalln3a;

6) BNaieHUEe OCHOBHBIMHU MOHATUSAMH O IUIOCKMX U MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢durypax, X OCHOBHBIX CBOICTBax; c(hOPMHPOBAHHOCTh YMEHHUS PACIIO3HABATh Ha YEPTEKax,
MOJIENIIX M B pPEAbHOM MHUpPE TIeoMeTpHYecKue (Uryphl; NMPUMEHEHHE HM3YYEHHBIX CBOWCTB
reoMeTpuueckux ¢uryp u QopMmyn s pelieHHs TeOMETPHUYECKUX 3ajad M 3agad ¢
MPAKTHYECKUM CO/IEPKAHUEM;

7) cpOpMHPOBAHHOCTh TPEACTABICHUH O TMpoleccax M SBICHHUIX, HMEIONIUX
BEPOATHOCTHBIN XapakTep, O CTATUCTUYECKHUX 3aKOHOMEPHOCTSIX B peajlbHOM MHpE, 00
OCHOBHBIX TIOHATHUSX 3JIEMEHTAPHOH TEOPUM BEPOATHOCTEHM; YMEHMHM HaXOAWTh U OLIEHUBATh
BEPOATHOCTH HACTYIUJICHUS COOBITUH B NPOCTEHIIMX MPAKTUYECKUX CUTYallUSIX U OCHOBHbBIE
XapaKTEPUCTUKHU CIIy4allHbIX BEJTUYHH;

8) BiaJeHUE HABbIKAMHU HCIOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IPOTPAMM IPU
pEILIEHNN 3a/]a4;

«IIpo0s1eMHO-PyHKIMOHAIbHBIE Pe3y/IbTaThD»



I. BeimyCKHUK Hay4YuTCs

JlJis ¥CTIONIb30BaHUS B MOBCEAHEBHON KU3HU U 00ECTICUYCHUs BOZMOKHOCTH YCIIEIITHOTO
OPOJO/DKEHHUsT O0pa3oBaHMsI MO  CHEHHATbHOCTAM, HE CBA3aHHBIM C  MPUKIAIHBIM
UCII0JIb30BAHUEM MATEMAaTHKU

11. BoinyckHuk nouyuum 803MONCHOCHb HAYYUMbCA

s pazeumus mvluiienus, UCNOIb308AHUS 8 NOBCEOHEBHOU JHCUSHU

u  obecrieueHUS BO3MOXKHOCTHM  YCIHEIIHOTO  MPOJOJDKEHUS  00pa3oBaHUSA IO
CIELUATLHOCTSIM, HE CBS3aHHBIM C MPUKJIAIHBIM UCIIOJIb30BAHUEM MAaTEMaTUKHU

DJieMeHTHI TEOPUHM MHOKECTB U MATEMATHYECKOH JIOTHKH
BbInyCKHUK HAYYUTCSH:

- OnepupoBaTh Ha 0A30BOM YpOBHE MOHATUSMH: KOHEUHOE MHOXECTBO, JIEMEHT MHOYKECTBA,
MOJIMHOKECTBO, TIepeceyeHre U OOBEIMHEHHE MHOXKECTB, YHCIIOBBIE MHOXECTBa Ha
KOOPJAMHATHOMU IIPSIMOM, OTPE30K, NHTEPBAJ;

- omepupoBaThb Ha 0a30BOM YPOBHE MOHSATHSMH: YTBEp)KIEHUE, OTPHUIAHHE YTBEP>KICHUS,
UCTUHHBIE U JIOXKHBIE YTBEPXKACHHS, IPUYMHA, CIEACTBHE, YacTHBIM cCiiy4ail o0Iuero
YTBEPKACHUS, KOHTPIIPUMED;

- HaXOJUTh MEpPEeceYeHrnEe U O0bETUHEHNE JBYX MHOXKECTB, IPEACTABICHHBIX IpadUuecKu Ha
YUCIIOBOM MPSAMOI;

- CTPOUTH Ha YHUCIOBOM MNpPSAMON IOJMHOKECTBO YHCIOBOIO MHOXXECTBA, 3aJlaHHOE

MPOCTEHIINMHU YCIIOBUSIMU;

pacro3HaBaTh JIOKHBIE YTBEP)KACHHWS, OMIMOKA B pPACCYy)KACHUSAX, B TOM 4YHCIE C

MCIOJIb30BaHUEM KOHTPIIPUMEPOB.

B noeceomnesnotl scusnu u npu uzyyeHuu Opyeux npeomemos:

- HCIIOJIb30BaTh YHCIIOBbIE MHOXKECTBA Ha KOOPAWHATHOW MPSIMOMN IS OMHCAHMS PEabHbBIX
MPOLECCOB U SIBJICHUI;

- IPOBOJUTH JIOTUYECKUE PACCYKIACHUSI B CUTYAIIHSIX TOBCEIHEBHOMN KU3HU

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYYUTHCSA

- OmepupoBarh MOHATHIMH: KOHEYHOE MHOXECTBO, JJIEMEHT MHOXECTBA, IMOIMHOMXKECTBO,
nepeceyeHre U 00bEAMHEHNE MHOXKECTB, YHCIOBBIE MHOXKECTBA Ha KOOPAMHATHOMN MPSMOiA,
OTPE30K, HHTEPBAJ, HNOLVUHMEPBAT, NPOMENCYMOK C BbIKOIOMOU MOUYKOU, cpaguyeckoe
npeoCmasieHue MHOICECME HA KOOPOUHAMHOU NIIOCKOCMU;

- onepuposamv NOHAMUAMU: YMEEPIHCOeHUe, OMPUYAHUe YMEEPIHCOeHUs, UCMUHHble U
JIOJICHbIE YMBEPHCOCHUSL, NPUYUHA, CIe0CmeUe, YACMHbLL CAyall 00ue2o ymeepicoeHus,
KOHmMpnpumep,

- NPOGePsSIMb NPUHAONEHCHOCTb IJLEMEHMA MHONCECBY,

- HaxoOumv nepeceuenue U 00bEOUHEHUE MHONCECME, 8 MOM Hucie NpeoCmAaeieHHbIX

epaguyecKku Ha YUCI080U NPAMOU U HA KOOPOUHAMHOU NJLOCKOCIL,

- NPOBOOUMb OOKA3AMENbHBLE PACCYHCOEHUSL Ol 0OOCHOBAHUSL UCUHHOCMU YINGEPHCOCHUL.

B nosceonesnoii srcuznu u npu uzyueHuu oOpy2ux npeomemos:

- MCIIOJIB30BAaTh YMCIIOBBIE MHOKECTBA HAa KOOPJUHATHON TPSIMOH IS OIMMCAHUS PeaTbHBIX

MPOLIECCOB U SIBJICHUI;

- NpoBOOUMb 00KA3aMeNbHble PACCYHCOCHUS 6 CUMYAyusx HNOBCEOHEe6HOU JHCU3HU, NpU
peutenuu 3a0a4 u3 opyaux npeomemos

Yuciia 1 BbIpasKeHUs

BbInyCKHUK HAYy4YUTCH:

- OmnepupoBaTb Ha 0a30BOM YpOBHE MOHATUSAMH: LEJIOE YHCIO, JEJIUMOCTh YHCel,
OOBIKHOBEHHAsI Ipo0b, NECATUYHAS IpOOb, pallMOHAIBLHOE YHUCIIO, MPUOIMKEHHOE 3HAUCHHE
4KCIIa, 9acThb, J10JI, OTHOLLIEHUE, IPOLEHT, MOBBIIIEHUE W NOHWKEHUE HA 3aJJaHHOE YHCIIO
MPOLIEHTOB, MacIITa0;



- omepupoBaTh Ha 0a30BOM YpOBHE IMOHSATHSIMHU: JIOTapH(PM YHCIA, TPUTOHOMETpUYECKas
OKPY)XHOCTh, TpaJycHas Mepa yIrja, BEJIMYWHA yIJa, 3aJaHHOTO TOYKOW Ha
TPUTOHOMETPHUYECKOW OKPY>KHOCTH, CHHYC, KOCHHYC, TAHT€HC ¥ KOTAHT€HC YTJI0B, HMEIOIIUX
MIPOU3BOJILHYIO BEITUYHHY;
- BBITIOJIHATH apU(METHUESCKHE JCHCTBUS C IENBIMHA U PallIOHAIBHBIMU YHCIIAMH;
- BBINIOJIHATH HECJIOXHBIC MPEOOPa30BAHUS UYUCIIOBBIX BBIPAKEHUH, COIAEPIKAIIMX CTETICHH
YuCcel, TM00 KOPHU U3 Yrced, 100 Jtorapudmel ducer,

- CpPaBHUBATh PAIMOHAILHBIC YHCIIA MEXKY COOOM;

- OLICHUBATh W CPABHHMBATH C PALMOHAIBHBIMH YHCIAMU 3HAUCHHS IEJIBIX CTENEHEW YuCcell,
KOpHEH HaTypaJIbHON CTETICHU U3 YHCEIl, IOTapU(PMOB YUCEI B IPOCTHIX CIIydasx;

- U300pakaTh TOYKAMHU Ha YMCIIOBOH MPSIMOH IIeJIble M PAllMOHAIBHBIC YKCIa,

- u300pakaTh TOUYKAMU Ha YHMCIIOBOM INPSAMON LI€JbI€ CTENEHU YMCEJ, KOPHU HaTypalbHOMN

CTETICHU M3 YHCEJI, JTOrapru(Mbl UUCEI B MPOCTHIX CIYYasiX;

- BBINIOJIHATH HECJIOXKHBIE MPEOOpa3OBaHUS MEIBIX U JAPOOHO-PAIMOHATBHBIX OYKBEHHBIX
BBIPAYKCHU,

- BBIPQXKATh B IPOCTCHUINNX CITydasx W3 PaBEHCTBA OJIHY IIEPEMCHHYIO Yepe3 IPYTHCE;

- BBIUHCIATH B TMPOCTBIX CIIy4asxX 3HAYCHUS YHUCIOBBIX W OYKBEHHBIX BBIPAKCHUH,
OCYIIECTBIISIs HEOOXOIUMBIC TIOJICTAHOBKHU U MPe0oOpa30BaHMS;

- U300pakaTh CXEMAaTUYECKH yroJjl, BEJIMUYNHA KOTOPOTO BBIPAKEHA B Ipajycax;

- OIICHUBATh 3HAKU CUHYCA, KOCHHYCA, TAHTCHCA, KOTAHT€HCA KOHKPETHBIX yIJIOB.

B nosceonesnoui srcuznu u npu usyueruu opyaux y4eoHvix npeomemos.

- BBITIOJTHATH BBIYMCIICHHSI IPU PEIICHUH 33]1a4 MPAKTUYECKOTO XapaKTepa,

- BBINOJIHATH TPAKTUYECKUE PACUEThl C HUCIOJIH30BAHUEM IPU HEOOXOAMMOCTU CIIPABOYHBIX
MaTEePUAJIOB U BEIYHCIUTEIBHBIX YCTPOUCTB;

- COOTHOCHTH PCaJIbHBbIC BEIUYMHBI, XapaKTEPUCTUKU OOBEKTOB OKPYKAIOIIETO MHpa C HUX
KOHKPETHBIMU YHCIIOBBIMU 3HAYCHUSIMU;

- HCTIOJIH30BATh METOIbI OKPYTJICHUS, TPUOIMKCHUS U TIPUKUAKH IIPH PEIICHUH PAKTUYCCKUX

3a71a4 MOBCEHEBHOM )KU3HU

BbInyCKHUK HAYYHMTCS MOJYYUT BO3MOKHOCTh HAYUYHTHCSI:

- C60000HO onepuposamv NOHAMUAMU: Yeloe YUCTO0, OeIUMOCHMb Yucel, 0ObIKHOBEHHAs
0pobb, decamuunan 0podb, PayUOHANIbHOE YUCTO, NPUOIUNCEHHOE 3HAUEHUe YUCId, YACMb, 004,
OmHoOuleHUe, NPOYeHM, NOGbIUUEHUE U NOHUNCEHUE
Ha 3a0anHHOe YUCTIO NPOYEHMO8, Macumad,

- IPUBOOUMb NPUMEPLL YUCEN C 3A0AHHBIMU CEOUCMEAMU 0eNUMOCMU,

- onepuposamv NOHAMUSAMU: J02APUPM  YUCIA, MPUCOHOMEMPUUECKAs.  OKPYICHOCHIDb,
paouannas U 2paodycHas mepa yend, GeluyuHa yead, 3d0aHHO20  MOYKOU  Ha
MPUSOHOMEMPUUECKOU  OKPYICHOCMU, CUHYC, KOCUHYC, MAH2EHC U KOMAH2EHC Veloe,
UMEIOWUX NPOU3BOTLHYIO BETUYUHY, YUCIA e U T,

- GBINOJHAMb apupmemuyeckue Oelucmsus, covemas YCmHble U NUCbMEHHblE NPUEMbL,
nPpUMeHsISL NPU He0OX0OUMOCTU 8bIYUCTUMEIbHbIE YCMPOUCMEA,

- HaxoOumv 3HAYEHUs KOPHA HAMYPANIbHOU CMeEeNneHu, CmeneHu ¢ pPayuoHAIbHbIM
nokasamenem, 102apu@ma, UcnoIb3ys npu HeoOXOOUMOCMU BbIYUCTUMETbHbIE YCMPOUICMEA,

- N01b306AMbCS OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX paciemax,

- IPOBOOUMb NO U3BECTNHBIM (POPMYNAM U NPABULAM NPEOOPA308AHUS DYKBEHHBIX BbIPANCEHUI,
BKIIOYATOWUX CMENeHU, KOPHU, 102apUuhMbl U mpueoHoMempuieckue QyHKyuu,

- HAX00Umb 3HAYEHUs. YUCTOBLIX U OVYKBEHHbIX GbIPANCEHUN, OCYWeCmEsis HeoOXooumbvle
nOOCMAHOBKU U NPeodpa308aHuUs;

- uz00Opadcamv cxemMamuyecKu Yeoll, GelUdUHA KOMOPO2O BblpAdCeHa 6 2padycax uiu

paouauax;,

- UCNONbL306aMb NPU peuleHUuU 3a0ay mabauuHble 3HAYeHUs MPUSOHOMEMPUYECKUX QYHKYUL

yenos;

- BLINOJHAMb NEPEBOO BEIUUUNBL Y2ld U3 PAOUAHHOU Mepbl 8 2PA0YCHYIO U 0OPAMHO.



B nosceonesnoii srcuznu u npu uzyuenuu Opyeux yueOHuIxX npeomemos:

- BLINOJHAMb OCUCMEUSL C HUCTOBLIMU OAHHBIMU NPU pPeuleHuUu 3a0ay NpaKmuyecKo2o
xapakmepa u 3a0au U3 pasiudHLIX 0Oaacmell 3HAHUU, UCHOb3YA NPU HeoOdX0OUMOCmu
CNpAasoUHble MAmepuaIbl U 6blYUCTUMENbHbLE YCMPOUCMEA,

- OYeHusamv, CPAGHUBAMb U UCNONb308AMb NPU pPeUleHUU NPAKMUYEcKUx 3a0ad YUuciosvie
3HAYEHUsL  PeanbHblX — BeIUYUH, KOHKPEeMmHble  YUCNO08ble  XAPAKMEPUCMUKU — 0ObeKmos
OKpydHcalouje2o mupa

YpaBHeHus1 1 HEPABEHCTBA
BbINyCKHUK HAYYUTHCS:

- Pemate ninHeiHbIC ypaBHEHMS 1 HEPABEHCTBA, KBAIPAaTHBIC YPAaBHEHHS,

- pemath Jjorapudpmuueckue ypaBHeHus Buaa 109 o (bx + ¢) = d u npocreiine HepaBeHCTBa
Bua l0g a X < d;

- pemaTth NOKa3aTelbHbIE ypaBHEHHMs, Buaa a*™°= d (rme d MOXHO NPENCTAaBUTH B BUJIE
CTENICHH C OCHOBAHHMEM &) M MPOCTEHINNEe HepaBeHCTBa BHaa a° < d (rme d MoXxHO
MPEJCTaBUTh B BHJIC CTEIICHH C OCHOBAHHUEM a);.

- TIPUBOJIUTH HECKOJBKO MPUMEPOB KOPHEH MPOCTEHINEro TPUTOHOMETPUYECKOTO YPaBHEHHS
BHJA: SinX = &, COSX = a, tgx= a, Cctg X = @, rue a — TabNMYHOe 3HAYCHUE COOTBETCTBYIOIICH
TPUTOHOMETPHYECKON (PYHKIIUH.

B nosceonesnoil srcuznu u npu uzyueHuu Opy2ux npeomemos:

- COCTAaBJIATh M pelIaTh ypPaBHCHUS W CUCTEMbl YPAaBHCHHN NpPU PEHICHUU HECIOXKHBIX
MPAKTHYECKHX 3a7a4

BBINyCKHUK MOJYYUT BO3MOKHOCTh HAYYHTHCH !

- Pewiams payuonanvhvle, nokazamenvHvle U 102apuhmuieckue ypagHeHus U HepaseHcmaa,
npocmeluiue UppayUOHAIbHble U MPUSOHOMEMPUYECKUe YPABHEHUs, HEPABEHCMBA U UX
cucmembl;

- UCNOIB308aMb MemOoObl peuleHus YPAGHEHUll. npueedenue K 6udy «npouzseoeHue pasHo
HYIIO» UTU «4ACTIHOE PABHO HYIIOY, 3AMeHA NePEeMEHHbIX,

- UCNONIBL308aMb MEMOO UHMEPBALOE OJisl PeULeHUSI HePABEHCME;

- uUcnonv3osamev epagpuueckuil. Memoo O0As  NPUOTIUNCEHHO20 peuleHus YPAGHeHUll U
HepaseHcmae;

- U300padcamv Ha MPUSOHOMEMPUUECKOU OKPYHCHOCIU MHOHNCECMBO PeuleHuti NPoCmeuuux
MPUSOHOMEMPULECKUX YPAGHEHUI U HEPABEHCME,

- BbINOAHAMbL OMOOpP KOpHel YPASHeHUU UIU peuleHUuti HepaeeHCms 6 COOMEEeMCmEUU ¢
OONOTHUMENbHIMU YCTIOGUAMU U O2PAHUYEHUSIMU.

B noeceonesnotl srcusnu u npu uzyuenuu Opyeux yueoHwvix npeomMemos:

- COCMABIAMb U peulams yPaeHeHus, CUCEMblL YPAGHEHULl U HePABEHCMEA NPU PeuleHUul 3a0ay
Opyeux yueOHblX nPpeoMemos,

- UCNONIBL308aMb YPAGHEHUS. U HEPABEHCMBA O/l NOCMPOEHUs. U UCCIe008AHUS NPOCMEUUUX

MamemamuyecKux mooenell peaibHblX CUMyayutl Ui NPUKIaoOHbIX 3a0ay,

- yMemb UHMEPnpemuposams NOIVUEHHbI NPU peueHuU YPAaeHeHUus, Hepagencmed Uiu
cucmembvl pe3yibmam, OYeHUuBams €20 npagoonododue 8 KOHMeKCme 3A0AHHOU PeanbHOU
cumyayuy Ui nPUKIAOHoU 3a0ayu

DOyHKIUHA

Y4eHuK HAYYUTHCH:

- OnepupoBath Ha 0230BOM ypOBHE MOHSATUSAMH: 3aBUCUMOCTb BEIMYNH, (DYHKIMS, apryMEHT
1 3HaueHue (yHKUUHU, 00JacTh ONpeAeNeHUS U MHOXKECTBO 3HaYeHU (yHKIuU, rpaduk
3aBUCUMOCTH, Tpauk GyHKIMK, HYIM (QYHKIAH, TPOMEXYTKH 3HAKOIOCTOSHCTBA,
BO3pAacTaHME Ha YHCIIOBOM IIPOMEXKYTKE, YObIBAHHE Ha YHCIOBOM IPOMEKYTKE, HanOoJbIIIee
U HauMeHblllee 3HaYeHHEe (PYHKIMH Ha YUCIOBOM IPOMEXYTKE, Mepuoaudeckas (pyHKIus,
HEPUOT;



- omepupoBaTh Ha 0a30BOM YpPOBHE IOHATHAMM: IpsiMas U OOpaTHas MPONOPLHMOHAIBHOCTD
JTUHEWHas, KBaJpaTU4Has, jgorapupmMuueckas U nokasaresbHas ¢byHKIMY,
TPUTOHOMETPHUUECKUE (PYHKIINH;

- pacmo3HaBaThb rpadukd  INEMEHTApHBIX  (PyHKOMI: mnpsMoi W OOpaTHOM
MPOTIOPIIMOHANIBHOCTH, JIMHEWHOW, KBaJpaTUYHOW, JIOTapU(PMUYECKON M IOKa3aTeIIbHOU
(GyHKIMN, TPUTOHOMETPHYECKUX (DYHKITHIA;

- COOTHOCUTh TpaUKH 3J€MEHTapHbIX (YHKUMN: IPSIMOI 1 0OpaTHOI MPONOPLUOHATIBHOCTH,
JUHEWHOW,  KBaJApaTHMYHOW,  Jorapu(MUYECKO W TOKa3aTelnbHOM  (yHKIMIA,
TPUTOHOMETpHUUECKUX (QYHKLHUH ¢ hopMyaMu, KOTOPBIMH OHH 33JaHbl;

- HaXOAUTH 1O TpaduKy NpUOTMHKEHHO 3HAYCHUS PYHKIMH B 3aJaHHBIX TOUKAX;

- ompenenaTe o rpaduky cBoiictBa (QyHKIUM (HYJIH, HPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
POMEXYTKH MOHOTOHHOCTH, HaOOJIbIIINE M HAUMEHBIINE 3HAYECHUS U T.11.);

- CTPOUTb 3CKHU3 rpaduka (QyHKIMH, yIOBIETBOPSIOIIEH HNPUBEICHHOMY HaOOpy YCIIOBH
(mpoMexXyTKH BoO3pacTaHus / yObIBaHHs, 3HaueHHE (DYHKIMH B 33JaHHOW TOYKE, TOUYKH
IKCTPEMYMOB H T.].).

B nosceonesnoil srcuznu u npu uzyueHuu Opyeux npeomemos:

- OTIPEAETATH 10 rpad)kaM CBOKWCTBA PEAIbHBIX MPOIIECCOB U 3aBUCUMOCTEH (HanOOIbIINE 1
HAaMMCHBIIME 3HAYCHUS, NPOMEKYTKH BO3paCTaHHs W  yObIBaHHS, IMPOMEXKYTKHU
3HAKOMOCTOSIHCTBA U T.I1.);

- HHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOW MPAKTUYECKON CUTYaAIHH
BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHTHCS:

- Onepuposamv NOHAMUAMU: 3A6UCUMOCIb  BEIUYUH, (DYHKYUsL, apPSYMEHm U 3HAYeHue
@yukyuu, obnacmv onpeoenenus U MHOHCECME0 3HAYEHUN QYHKYUU, cpAPUK 3a8UCUMOCTU,
epagux  Gyukyuu, Hymu @OYHKYUU, NPOMENCYMKU 3HAKONOCMOAHCMEA, 603PACMAHUE HA
YUCTOBOM NPOMEdHCYMKe, YObIBAHUE HA YUCTO80M NPOMENCYMKe, HauboIvbuiee U HauMeHbuLee
3HAYeHue QYHKYUU HA YUCTOBOM NPOMEIICYMKeE, NEPUOOUYECKAst (PYHKYUs, Nepuoo, YemHas u
HeuemHuas QyHKyuu;

- onepupoeamv NOHAMUSAMU: NpAMAsi U 0Opamuas. NPONOPYUOHATILHOCb, TUHEUHAs,
K6aopamuuuas, Ja02apu@muieckas u NoKa3amenvbHas QYHKYuY, mpueoHomempuiecKue
QyHryuu;

- onpedensimv 3HaueHue GYHKYUU no 3HAYEeHUIO apeyMeHma NPpu pasiuidHblx Cnocooax 3a0aHus.
dyHryuu;

- cmpoums 2paguKy u3y4eHHbIX QYHKYUL,

- onucwhl8amMv NO 2pAPUKY U 8 NPOCMEUwux CIyyasx no Gopmyie nogedeHue u Ceolucmed
@dynKkyuil, Haxooums no epagpuxy GyHKYuu HauboIbUWUe U HAUMEHbUUE 3HAYEHUS,

- cmpoumsb 3CKU3 epaguxa @yHKyuu, yoosiemeopsrowel npueeoeHHoMy HAOOpY VCI08uUll
(npomedicymku 803pacmanusi/yovieanus, 3Hadenue QYHKyuu 6 3a0aHHOU MOouKe, MOUKU
IKCMPEMYMOS, ACUMNMOMbL, HYIU PYHKYUU U M.0.);

- peuiamv YypasHeHus, npocmeluiue cCUcCmembvl YPasHeHull, UCNONb3YS CEOUCMBA QYHKYUL U UX

epaguxos.

B nosceonesnoul sxcuznu u npu uzyueHuu opyux yueoHvlx npeomemos.

- ompedenamv NoO 2pauKkam U UCNOIL308AMb O peuleHUs NPUKIAOHbIX 3a0ay CE0UCmEd
PeanbHuIX NPoYeccos U 3agucumocmelt (HauboIbuUe U HaUMeHblUe 3HAYeHUs, NPOMENCYMKU
so3pacmanus u YOvlanus QYHKYUU, NPOMENCYMKU 3HAKONOCMOAHCMEA, ACUMNMOMbL,
nepuoo u m.n.);

- UHMEPNPeMUPoOBams CEOUCMBEA 8 KOHMEKCMe KOHKPEeMHOU NPAKMUYecKoll Cumyayuu,

- onpedenamv no epagpuxam npocmeuuiue Xapaxmepucmurku nepuoouyecKux npoyeccos 8
ouonozuu, IKOHOMUKe, My3biKe, paouocssi3u u op. (AMnaumyoa, nepuoo u m.n.)

DJIeMeHThI MATEeMAaTHYECKOr0 aHAJIN3a
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BbINyCKHUK HAYYHThCH:
- OmnepupoBaTh Ha 0a30BOM YpOBHE TMOHATHUAMHU: TPOU3BOJAHAA (YHKIMH B TOUKE,
KacaTesbHas K rpaduky pyHKIUH, IPOU3BOIHAS PYHKIUY;

- ONpeAeNsATh 3HAUCHHE MPOU3BOAHON (QYHKIMH B TOYKE MO M300PaXKECHUIO KacaTeNbHOU K
rpaduKy, IpOBEIEHHON B 3TOW TOUKE;

- pelIaTh HECIOKHbIC 337]a4l Ha IIPUMEHEHHUE CBSI3H MEXAY IPOMEKYTKAMH MOHOTOHHOCTH U
TOUKaMH 3KCTpeMyMa (PyHKIMH, C OJHOM CTOPOHBI, U IPOMEKYTKAMU 3HAKOIIOCTOSHCTBA U
HYJISIMH [TPOU3BOJHON 3TON (YHKIUHU — C IPYTOM.

B nosceonesnoti srcuznu u npu uzyuenuu Opyeux npeomemos:

- TOJIB3YSICh TpadMKaMu, CPABHUBATH CKOPOCTH BO3pacTaHusl (POCTa, MOBBIIICHHS, YBEITHUCHHS
W T.II.) WIM CKOPOCTU YOBIBaHUs (MAAEHUS, CHYDKCHHS, YMCHBIICHUS W T.I.) BEJIUYUH B
peanbHBIX Mpoleccax;

- COOTHOCHTHh TpaUKH peaTbHBIX IMPOLECCOB M 3aBUCHUMOCTEH C WX ONUCAHUSIMH,
BKIIIOYAIOIIUMH  XapaKTEPUCTHKH CKOPOCTH H3MEHEHHUs (OBICTpBIA pPOCT, IUIAaBHOE
MMOHIMKCHUE U T.I1.);

- HCITIOJIb30BaTh IPaUKK peasibHBIX MPOLIECCOB IS PEIICHHS HECIIOKHBIX MPUKIIAJIHBIX 3ajad,

B TOM YHCIIC OTIPEeIIsis Mo rpaduKy CKOPOCTh X0/a Mpoiiecca

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCS

- Onepuposams ROHAMUAMU: NPOU3BOOHASE QYHKYUU 6 MOUKe, KACAMENbHAs K 2papuxy
@yHKYUU, NPOU3BOOHASL PYHKYUU,

- BLIUUCIAMb NPOU3BOOHYIO OOHOUNEHA, MHO2O0YIEHA, KE8AOPAMHO20 KOPHS, NPOU3EOOHYIO
CyMMbL YYHKYULL,

- BLIMUCSAMb  NPOU3BOOHBIEe INEMEHMAPHLIX (QYHKYUl U Uux KOMOUHAYUL, UCHONb3YA
CNpABOYHbBIE MAMEPUATILL,

- uccnedosams 6 NPOCMEUUUX CLYHASAX PYHKYUU HA MOHOMOHHOCMb, HAX0OUNb HAUDOIbULUE U
HAuMeHblue 3HAYeHUss (QYHKYUll, cmpoums 2papuKku MHO2OUIEHO8 U NPOCMEUuUx
PAYUOHATILHBIX PYHKYULL C UCNONIb30BAHUEM ANNAPAMA MAMEMAMUYECK020 AHANU3A.

B nosceonesnoui scuznu u npu uzyuenuu opyux yueOHvix npeomemos.
- pewiamv NPUKIAOHblE 3A0a4u U3 OUONOUU, QUIUKU, XUMUU, IKOHOMUKU U OpPYeUX
npeomMemos,  CeA3aHHble ¢  UCCIe008aAHUEeM  XAPAKMEPUCMUK — PEealbHbIX — NpPOYeccos,
HAaxoxcoeHuem HauboIbuux U HAUMEHbUUX 3HAYEHUll, CKOPOCTU U YCKOPEHUs U M.N.;
UHMEPNPEeMUpo8ams NOJY4eHHble Pe3yIbmanmbl

CTaTHCTHKA H TeOpHs BEePOSITHOCTEH, JIOTHKA 1 KOMOMHATOPHKA
BbINyCKHUK HAYYHThCH:
- OnepupoBaTh Ha 6a30BOM YPOBHE OCHOBHBIMH OMHCATEIIbHBIMU XapaKTEPUCTUKAMHU
YHCIIOBOr0 Habopa: cpeHee apupMeTHueckoe, Meinana, HauOoJipllee 1 HauMEHblIee 3HaUeHUs;
- OIepUpoOBaTh Ha 0A30BOM YpOBHE MOHATHIMHU: YACTOTA U BEPOSATHOCTH COOBITHS, CITyYalHbIH
BBIOOD, OMBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU;
- BBIUUCIIATH BEPOSITHOCTU COOBITHI HAa OCHOBE MOJICUETa YHCIIa UCXO0B.
B nosceonesnoii oicusnu u npu uzyyeHuu Opyeux npeomemos.:
- OLICHHUBATh U CPABHUBATH B IMPOCTHIX CIy4asiX BEPOATHOCTU COOBITHI B pEANbHOM KU3HH;
- 4YUTaTh, COIOCTABIIATh, CPaBHUBATh, MHTEPIPETUPOBATH B IPOCTHIX CIIydasx peajbHbIE
JTaHHbIE, IPEICTAaBICHHbIEC B BUI€ TaOJIMII, AUAarpamMm, rpauKoB

BBIHyCKHHK MOJIYYUT BO3MOKHOCTb HAYYUTHCH:
- Umemo npedcmaeﬂeuue o OuCermelx U HenpepbleHblX CJZyll(llZHblx seluvduUHax u
pacnpe()eﬂeHuﬂx, 0 Hezasucumocnu Cﬂyllalele 6eJIU4UH,

- umeno npedcmaeﬂeﬂue 0 MAMEMAMUYECKOM OHCUOAHUU U ()ucnepcuu CleLlLZIZHblx BEJIUYUH,
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- uMembv NpeoCcmasieHue O HOPMAIbHOM pACHpedeleHul U NpUMepax HOPMALbHO
pacnpeoeneHubix CAy4auHbIX 6eTUUUH,
- NOHUMamMb CYMb 3AKOHA OONLWUX YUCel U BblOOPOYHO20 Memood UBMEPEHUs.
6eposmHOCmel,
- HeCl0JICHblE 3a0ayU HA NPUMEHeHUe 3aKOHA OONbUUX YUCel 8 COYUONIO2UU, CMPAXOBAHUU,
30pasooxpanenuu, obecneuenuy 6€30NaCHOCMU HaceleHUs 8 YPe3BblUaHblX CUMYaAYUsaxX

TekcToBbIe 32124
BbINyCKHUK HAYYUTHCS
- PemaTh HecoKHBIE TEKCTOBBIC 3a/1a4H Pa3HBIX TUIIOB,
- aHANM3UPOBATh YCIOBUE 3aJaud, NPHU HEOOXOIWMMOCTH CTPOUTHh ISl €€ PEIICHHS
MaTEeMATHYECKYIO MO/ICITb;
- NMOHMMAaTh W WCIIOJIb30BaTh VIS PEUICHUs 3a7addl WH(OPMAIMIO, TPEACTABICHHYIO B BHUJIC
TEKCTOBOW M CUMBOJIBHOU 3aITUCH, CXEM, Ta0JIUII, TUarpaMM, TpaduKoOB, PUCYHKOB;
- ICMCTBOBATH IO AITOPUTMY, COJIEPIKAIIEMYCSI B YCIIOBUU 3a/1a4H;
- HCIIOJIB30BATh JIOTUYECKHE PACCYXICHUS MTPH PEIICHUH 33]1a9H,
- pabortatb ¢ W30OBITOYHBIMH YCJIOBUSMH, BBIOMpas W3 Bced WHGPOpPMAIIMU, JIaHHBIC,
HEOOXOIUMBIC JJIs PECIICHUS 3aa4H;
- OCYIICCTBIISITh HECIIOKHBIM Mepedop BO3MOXKHBIX PEIICHUH, BHIOMpAs M3 HUX ONTHMAaJIbHOE
0 KpUTEPHSIM, CHOPMYITHPOBAHHBIM B YCIIOBHH;
- aHAJIM3MPOBATh M MHTEPIPETUPOBATH MOJYUYCHHBIC PEUICHUS B KOHTEKCTE YCIIOBUS 3ajauW,
BEIOMpATh PEUICHHS, HE TIPOTHBOPEYANTNEC KOHTECKCTY;
- pemarh 33Jja4d Ha pacyeT CTOMMOCTH ITOKYIIOK, YCIIYT, MO€3/10K U T.I1.;
- pemath HECIOXKHBIC 3a/ladyd, CBSA3aHHBIC C JOJCBBIM YYaCTHEM BO BIIAJICHUU (DHPMOIA,
IPENPUATHEM, HEIBUKUMOCTBIO;
pemars 3aJa4u Ha MPOCTHIC MPOICHTHI (CHCTEMbI CKUIOK, KOMHCCHH) W Ha BBIYHCIICHUE
CJIO’KHBIX MPOLICHTOB B PA3JIMUHBIX CXEMaX BKJIAJIOB, KPSTUTOB U HITOTEK;
pemath TMPaKTHYECKUE 3a/Ja4yd, TPEeOYyIoIIne WCIOIb30BaHUS OTPHUIATCILHBIX YHCEN: Ha
oTpezieNieHue TeMIepaTyphl, Ha OMpeIelIeHHE MOJIOKEHUS Ha BPEMEHHOM OCH (10 HaIlel 3pbl
W TIOCNE), Ha JBWXKEHUE JCHEXKHBIX CpeACTB (NMPUXOJ/pacxoj), Ha OmNpeaeiieHue
TJTyOUHBI/BBICOTHI U T.I1.;
WCIIOJIb30BaTh TIOHATHE MacmTada I HaXO0XICHUS PACCTOSIHUMA W JITMH Ha KapTax, IlaHax
MECTHOCTH, TJIaHaX MMOMEIIEHUMN, BEIKPOHKaX, MPU paboTe Ha KOMITbIOTEpPE U T.II.
B nosceonesnoil srcuznu u npu uzyueHuu Opy2ux npeomemos:
- pemaTh HECIOXHBIE MPAKTUYECKUE 3a/layd, BO3HHUKAIOIIUE B CHUTYAIMSX MOBCETHEBHOM
KU3HU
BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCH:
- Pewiambo 3a0ayu pazuvix munos, 8 mom yucie 3a0a4u No8blUEeHHOU MmpYOHOCTU,
- 8bIOUPAMb ONMUMATBHBIL MEMOO PeueHUs 3a0adu, pacCMampusdst pasiuiHble Memoobl,
- CMpoums MoOelb peuleusi 3a0a4u, NPo8oOUMsb 00KA3AMENbHbLE PACCYHCOCHUSL,
- pewambs 3a0auu, mpedyiowue nepedbopa 6apuaHmos, NpPosepKu Ycio6uil, vlOopa
ONMUMATILHO2O pe3ylIbmama
- QHATU3UPOBAMb U UHMEPRPEMuUpo8ams pe3yibmamsl 6 KOHmMeKCme YCI068us 3a0ayl,
8bI0UPaMb peieHs], He NPOMUBopeyaue KOHMeKCmy,
- nepesooUmd nNpu peueHuu 3a0avu UHGoOpMayuio u3 00HoU opmul 8 OpY2yio, UCHONb3YS NPU
HeobXx00uMocmu cxemvl, mabauysl, epagpuxu, OUaspammol;
B noeceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:
- pewamov npakxmuyeckue 3a0ayu U 3a0ayu U3 Opyeux npeomemos
I'eomerpus
BbINYCKHUK HAYYHUTHCS
- OnepupoBaTh Ha 0a30BOM YPOBHE MOHATHSAMH: TOYKA, MPsSMasi, TNIOCKOCTh B MPOCTPAHCTBE,
MapauIeILHOCTD U TIEPIICHIUKYIIPHOCTD MPSIMBIX H MJIOCKOCTEH;
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- pacrmo3HaBaTh OCHOBHBIC BHJbI MHOTOTPAaHHHMKOB (IIpU3Ma, MHPaMHUAA, MPSIMOYTOJIbHBIH
napajuieNienumnesn, Kyo);

- u300pakaTh H3ydaeMble (GHUTYpbl OT PYKH M C HPUMEHEHHEM MPOCTHIX YEPTEIKHBIX
HHCTPYMEHTOB;

- IenaTh (BBIHOCHBIC) IJIOCKUE YEPTEXKU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX (QUTYD: BUJI CBEPXY,
cOOKy, CHU3Y;

- M3BJICKaTh HHPOPMAIMIO O POCTPAHCTBEHHBIX T€OMETPUUCCKHX (DUTypax, MPEICTABICHHYIO
Ha YepTEe)Kax U PUCYHKAX;

- IpUMEHATH TeopeMy [Tudaropa mpu BEIYUCICHUHN JIEMEHTOB CTEPEOMETPUICCKUX DUTYD;

- HaxoAuTh OO0BEMbl U IUIOMAJM MOBEPXHOCTEH MPOCTEHININX MHOIOIPAHHUKOB C
npUMEHEHHEM (OpMY.T;

- pacro3HaBaTh OCHOBHBIC BHJIbI TEJI BpalleHUs (KOHYC, IMIIMHP, cdhepa u map);
- HAXOMUTh OOBEMBI M IUIOMAMU TMOBEPXHOCTEH MPOCTEHUIIMX MHOTOIPAHHUKOB M Tel
BpAIICHUS C IPUMEHEHHUEM (HOPMYIL.

B nosceonesnoui scuznu u npu usyuenuu opyux npeomemos:

- COOTHOCUTH aOCTpaKTHbIE T€OMETPUYECKUE MOHATHS U (aKThl C PEATbHBIMHU KU3HEHHBIMU
00BEKTAaMU ¥ CUTYAIHSIMH,

- UCTIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (DUTYpP IS pelIeHHs] TUIOBBIX
3a/1a4 MPaKTUYECKOTO CO/ECPIKAHMUS;

- COOTHOCHTD ILTONIAAH MOBEPXHOCTEN TENl OIMHAKOBOI (JOPMBI Pa3IMUHOTO pa3Mepa;

- COOTHOCHUTb 00bEMBI COCYJIOB OJJUHAKOBOU (DOPMBI pa3IMYHOIO pa3Mepa;

- OLICHUBATh (JOPMY MPABHILHOTO MHOTOTPAHHUKA IOCJIE€ CIHJIOB, CPE30B U T.I. (OMpenemsTh

KOJIMYECTBO BEPILWH, pedep U rpaHeil MOITydeHHBIX MHOTOTPAHHUKOB )

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHUTHCA:
- Onepuposame NOHAMUAMU: MOYKA, NPAMAsL, NIOCKOCMb 8 NPOCMPAHCMEe, NAPALLeIbHOCHb
U NEPNEeHOUKYIAPHOCIb NPAMBIX U NIOCKOCMEU,
- npumensimv OISl pewleHuss 3a0a4 2ceomempudeckue (Gakmol, eciu YCiI06Usi NPUMEHEHUs.
3a0ambl 8 A6HOU (hopme;
- pewams 3a0auu Ha HAXOHCOCHUE 2eOMEMPUYECKUX GETUHUH NO 0OPA3YAM UTU ANCOPUMMAM;
- denamb (8bIHOCHBIE) NIOCKUE YepmMedCU U3 PUCYHKO8 00beMHbIX ¢hueyp, 6 mom uucie
pucosamn 6U0 c8epxy, cOOKy, CmMpoums cederuss MHO202PAHHUKOB,
- U361eKamb, UHMEPRPemuposams U npeodpasoevleams UHDOPMAYUIO O 2eOMeMPUYECKUX
Queypax, npedcmasieHHy0 Ha Yepmedtcax;
- NpUMeHAmb 2eomempuyeckue Gakmel 018 peulenus 3a0ad, 8 MoM Yucie npeonoia2aruux
HECKOJIbKO UA208 PeuleHUs,
- ONUCHIBAMb 83AUMHOE PACNONIONHCEHUE NPAMBIX U NIOCKOCMEU 8 NPOCMPAHCIEe;
- hopmynuposams ceoiicmea u npuzHaxu gueyp;
- 00KA3b16AMb 2e0MeMpUiecKue YmeepHcoeHus,
- 81a0emsv CMaHOapmHoU Kiaccuguxayuel npoCmMpancmeeHHvlx Gueyp (nupamuosl, npusmol,
napanieienuneovl),
- Haxooumv 00vemMbl U NIOWAOU NOBEPXHOCMEl 2eOMEeMPUYecKUx meil ¢ NpUMeHeHuem
Gdopmyn,
- BLIYUCTIAMb PACCMOAHUA U Y2Ibl 8 NPOCMPAHCMEE.
B nogceonesnoil scuznu u npu uzyueHuu Opyeux npeomemos:
- UCNONIL306AMb CEOUCMBA 2e0OMEemPUUecKUx @uayp 0asa peuleHus 3a0a4 NPaKkmuyecKoeo
xapaxmepa u 3a0ay u3 opy2ux ooiacmetl 3HaHUll
BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE
BbINYCKHUK HAYYHUTHCS
- OnepupoBaTh Ha 0230BOM YPOBHE MOHATHEM JIEKAPTOBHI KOOPAUHATHI B IPOCTPAHCTBE;
- HaXOJIUTh KOOPJMHATHI BEPIIMH Ky0a M MPSMOYTOIBHOTO TTapaJuIelieuIe/1a
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BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCH:

- Onepuposame nouamuaMu 0eKapmosvl KOOPOUHAmMbvl 8 NPOCMPAHCMEe, GeKMOp, MOOYilb
8eKMOopa, paseHCcmeo 6eKmopos, KOOPOUHAMbL 8eKIMOPA, V20l MedHcOy 8eKMOpAMU, CKANAPHOe
npouseeodeHue 6eKmopos, KOIIUHeapHvle GeKmMopbl,

- HAXO00UMb paccMosHUE MeAHCOY 08YMSL MOUKAMU, CYMMY 8€KMOPO8 U NPouU3eedeHue 8eKmopa
HA YUCTO, Y20l MexcOy 8eKMOopamil, CKaiapHoe npoussederue, packiaobléams 6eKmop no 08ym
HEeKONTUHeAPHbIM 8eKMOPAM,

- 3a0a8ams NIOCKOCHb YPAGHEHUEM 8 OeKAPMOBOU cucmeme KOOPOUHAM,

- pewiams npocmetiuiue 3a0ayu 86e0eHUeM 8eKMopHo20 bazuca

HUcTopusi MaTeMaTHKHU
BhInyCKHUK HAYYUTHCS!
- OnucelBaTh OTACNIbHBIE BBIIAIOIIMECS pE3YyJbTaThl, IIOJIYYEHHbIE B XOJI€ PAa3BUTHUSA
MaTEMaTUKHU KaK HayKH;
- 3HaTh NPUMEPbl MATEMATHUYECKUX OTKPBITMM M MX aBTOPOB B CBSI3U C OTEYECTBEHHON H
BCEMHUPHOH UCTOPHUEH;
- IOHUMATh POJIb MATEMAaTUKHU B pa3BUTUU Poccun
BhInyCKHUK NOJYYHT BO3MOKHOCTh HAYYUThCH:
- Ilpedocmasnamos 6xk1a0 8bLIOAIOWUXCA MAMEMAMUKO8 8 pa3eumue MamemMamukyu U UHbIX
HayuyHvlx obaracmetl;
- NOHUMAmMb poJib Mamemamuku 6 pazeumuu Poccuu

MeToabl MATEMATHKH
BbInyCKHUK HAYYUTHCH:
- [IpuMeHsITh U3BECTHBIE METO/IbI IIPU PEIICHUU CTAHAAPTHBIX MAaTEMAaTUUYECKUX 3a]1a4;
- 3ameyaTh M XapaKTEepU30BaTb MATEMATHYECKHE 3aKOHOMEPHOCTH B OKPYXKAIOIICH
JIEHCTBUTEIILHOCTH,
- MPUBOJAUTH MPHUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE, B TOM YHUCIE
XapaKTEPU3YIOIIMX KPACOTY U COBEPIIEHCTBO OKPYXKAIOIIETO MUPA U MPOU3BEICHUN UCKYCCTBA
BbInyCKHUK MOJYYUT BO3MOKHOCTb HAYUYUTHCSH
- HUcnonvzosams ocHo6HblE Mem00bl doxasameﬂbcm(m, npoeodumb aOKCBClmeJZbCI’I’lGO u
BbINOIHAMb ONPOBEPHCEHUE,
- NPUMeEHAMb OCHOBHbLE M€m00bl PeuLeHUs mamemanmuiecCKux 361661’{;
- HA OCHO8e MAMeMamuidecKux 3aKOHOMEPHOCMeEU 8 Npupooe Xapakxmepusoeams Kpacomy u
COBEPULEHCTNBO OKPYAHCAIOUIe20 MUPA U NPOU3BEOEHUL UCKYCCMBA,
- NpuMeHsamb npocmeluiue NPoOSPAMMHbIE CPeOCm8d U IIeKMPOHHO-KOMMYHUKAYUOHHbLE
cucmembsbl npu peuleHuu mamemamudecKux 361@&111

COLEPKAHUE YYEBHOI'O IIPEAMETA «MATEMATHUKA)
10 xknacc
OcHoBHasi 0a3oBasi nporpamma
AJiredpa ¥ Ha4YaJIa aHAJIU3A
IloBTOpeHue. Pemenue 3agad ¢ HCHOJB30BAHMEM CBOMCTB 4YHMCEI M CHCTEM CUMCIIEHUS,
JIETMMOCTH, JO0JIEW M 4YacTeil, MPOLEHTOB, MOAyJel unceln. Pemenne 3a1ad ¢ UCMOIb30BaHUEM
CBOWCTB CTeNeHel U KOpHEelH, MHOTOYIEHOB, NpPeoOpa3oBaHU MHOTOWIEHOB U ApPOOHO-
panrOHAJIBHBIX BBIan(eHHﬁ.
Pemenue 3ana4 ¢ ncnosib30BaHUEM I'pagyCHOM Mepsl yria. Moylb 4Kiciia ¥ €ro CBONCTBA.
Pemenue 3a1au Ha JBUKEHHE M COBMECTHYIO paOOTy C MOMOIIBIO JTUHEHHBIX U KBaJIpaTHbBIX
YPaBHEHHH W UX cUCTeM. PemieHue 3agad ¢ NOMOIIBIO YHCIOBBIX HEPABEHCTB M CHCTEM
HEPABEHCTB C OJIHOM MEepEMEHHOM, C MPUMEHEHHEM U300Pa’KEHUSI YUCTIOBBIX TPOMEKYTKOB.
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Pemenne 3amau ¢ MCIOIB30BaHMEM YUCIOBBIX (QyHKIME M ux rpadukos. Mcnoas3zoBaHue
CBOWCTB U rpapuKOB JTMHEWHBIX U KBAJAPATUYHBIX (PYHKUUH, 0OpaTHON MPONOPIIMOHATIEHOCTH U

dynxmu y =x . [paduueckoe pelenye ypaBHEHHi! ¥ HEPABEHCTB.

TpuroHomeTpuyeckass OKPYKHOCTb, palduannas mepa yena. CHUHYC, KOCHHYC, TaHICHC,
Komawueexc MPOU3BOIBHOTO yria. OCHOBHOE TPUTOHOMETPHUYECKOE TOXIECTBO U CICJICTBUS W3
Hero. 3HaueHHs TpuronoMmerpuueckux Gyukmumii as yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°. (

0, % XX T pan). @opmynvi cnoscenus mpueoHoMempuieckux QyHKyuil, popmyvl npuseoeHus,

6 43 2
Gopmynsl 0801IHO20 apeymeHma.

Hynu  ¢yHkuuu, nDpoMEeXyTKH 3HAKOMOCTOSHCTBAa, MOHOTOHHOCTh. Haumbonbiiee u
HanMeHblIee 3Hauenue Gynkun. [lepunonnyeckue pynkunu. YeTHOCTh M HEYETHOCTH (YHKIIUH.
Crooicuble pynxkyuu.

Tpuronomerpuueckue GyHKIUM Y =COSX,Y =SIiNX,Yy =1tgX. @yuxyus Y =ctgx. CoiicTBa u
rpaduKu TPUTOHOMETPUUECKHUX (DYHKITUH.

ApKKOCHHYC, apKCHHYC, apKTaHT€HC 4ucha. Apkkomaneenc uucna. Ilpocreiimme
TPUTOHOMETPHUYECKHUE ypaBHEHUs. PellieHrne TpUroHoMeTpu4ecKux ypaBHEHUH.

Obpammuvie mpueconomempuyeckue QyHKyuu, ux ceoucmea u epaguxu. Pewenue npocmeriviux
MPULOHOMEMPULECKUX HEPABEHCNE.

Ilpeobpazosanus epagurxos ynkyuil: co8ue 8001b KOOPOUHAMHBIX OCel, PACMsdNCeHUe U
colcamue, ompasiceHue OMHOCUMENbHO KOOPOUHAMHBIX OCell.

Bzaumno obpamuvie pynxyuu. I paguxu é3aummo 0opamuwix yHKyuil.

[IpousBonnas ¢ynkumun B Touke. KacarenbHas k rpaduky ¢yHkiuu. ['eomerpuueckuit u
dusnyeckuii  cMbicn  Tipou3BojHOW. [Ipom3BomHbIe 3neMeHTapHBIX GyHKUUH. [Ipasuna
ougpepernyuposanusi.

Bmopas npouszeoonas, ee ceomempuieckuti u puzuyecKull CMoici.

[TonsTe o HempepbIBHBIX (GYHKIUAX. TOYkM HKCTpemyMmMa (MakCHMyMa M MHHHMYMA).
UccnenoBanue aneMeHTapHBIX (YHKIMM HAa TOYKH IKCTpEeMyMa, HauOOJbIIee M HAauMEHbIIIEe
3HauUE€HUE C TOMOIIBI0 TMPOU3BOAHON. [locmpoenue epaghuxos Gyukyuti ¢ nOMOUWBIO
npou3eoonsix. Ilpumenenue npousso0HoU npu peuleHuu 3a0ay.

I'eomerpus

IToBropenue. Pemenue 3amad ¢ NMpUMEHEHUEM CBOMCTB (UI'yp Ha IJIOCKOCTH. 3aJayd Ha
JI0Ka3aTeNbCTBO M IOCTPOEHUE KOHTpHpuMepoB. Mcmonb3oBaHue B 3afadax MNPOCTEHIINX
JOTUYECKUX TMpaBui. PemeHwe 3agad C  UCHOJB30BAHHEM TEOPEM O TPEYTOJIBHHKAX,
COOTHOILIEHUH B MPSIMOYTOJIbHBIX TPEYroJbHUKAX, (DAKTOB, CBS3aHHBIX C YETHIPEXYTrOJbHUKAMH.
Pemenue 3ajau ¢ ucnonb30BaHUEM (DAKTOB, CBA3aHHBIX C OKPY)KHOCTAMH. PerieHue 3ajgau Ha
U3MEpPEHUs] Ha IJIOCKOCTH, BBIYMCIIEHWE JJIUH M IUowane. Pewenue 3a0au ¢ nomowwio
8EKMOPO8 U KOOPOUHAM.

Harnsanas crepeomerpusi. @urypsl u ux u3zodpaxenus (Kyo, nupamuaa, npusma). OcHosHbvle
nousmus cmepeomempuu u ux ceoticmsea. CeueHus Kyda u TeTpadjipa.

Touka, mpsiMast ¥ TUNIOCKOCTh B MPOCTPAHCTBE, aKCHOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX.
B3aumHoe pacnionoxeHne NpsMbIX U IUIOCKOCTEHN B mpocTpaHcTBe. [lapamienbHOCTh NpsSIMBIX U
IUIOCKOCTe B mpocTpaHcTBe. M300pakeHue MpOCTEHIIMX MPOCTPAHCTBEHHBIX (UTYp Ha
IJIOCKOCTH.

Paccrostnust Mmexay ¢purypamu B mpOCTPaHCTBE.

VYriel B npoctpadcTBe. [lepneHIuKynsipHOCTb NPSAMBIX U TNIOCKOCTEH.

[Ipoekuust purypsl Ha TWIOCKOCTh. [IpU3HaKK NEPNEHIUKYISIPHOCTH NPSIMBIX U IUIOCKOCTEH B
npocTpaHcTBe. Teopema o Tpex NeprneHIuKyIsIpax.

Muororpannuku. [lapamnenenunen. CBolicTBa NpAMOYTroJIbHOTO Mapajuienenunena. Teopema
[Tucaropa B mpoctpanctBe. [Ipusma u mupammna. [IpaBunbHas mnupamuna U TpaBHIbHAS
npusma. [Ipsmas nupaMua. D1eMeHThl TPU3MbI U TUPAMU/IBL.
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[Inomaae MOBEPXHOCTU MPABUILHON MMUPAMUIBI U MPSIMOI TPU3MBI.

BepositHOCTB M cTaTucTHKA. PadoTa ¢ TaHHBIMU

[ToBTOpenue. Pemienue 3amad Ha Tabmu4HOe W TpadUUECKOEe TPEICTABICHHE aHHBIX.
Hcronp30BaHue CBOWCTB M XapaKTEPUCTUK YHCIOBBIX HA0OPOB: CPEIHUX, HAWOOJBIIETO W
HAMMEHBIIETO 3HAYCHUS, pa3Maxa, ducnepcuu. Pewenue 3adau na onpedenenue uacmomsl u
seposmuocmu  coovimuil. Bvluucienue eeposmuocmeil 8 ONbIMAX ¢ PABHOBO3MONCHBIMU
anemenmapHeiMu ucxooamu. Pewenue 3a0au ¢ npumenenuem komounamopuku. Pewenue 3a0au
Ha GbIYUCIEHUE BEPOSIMHOCMEL HEe3ABUCUMBIX COObIMULL, NPUMEHeHUe @OOPMYIbl CLONCEHUs
sepossmuocmell. Pewenue 3aoau ¢ npumenenuem ouazpamm Diiepa, Oepesa 8eposimHocmel,
Gdopmynvl bepuynnu.

Vcnosnas — eeposmuocmoe.  I[lpasuno  ymHoowcenus  eepoamuocmeu. DPopmyna  NoaHou
8EPOSIMHOCTILL.

Huckpemnuie cayuaiinvle geauyunvl u pacnpedenenus. Hesasucumvie cuyyatinvie 6enutuHbl.
Pacnpeodenenue cymmol u npouszeedenus He3a8UCUMBIX CLYYAUHBIX BETUYUH.

Mamemamuueckoe oocudanue u Oucnepcusi CiyyanuHou eeauuunvl. Mamemamuueckoe
0JiCUOaHUe U OUCHepPCUs CyMMbl CIYYAUHLIX eenuduH. [ eomempuueckoe pacnpedenenue.
bunomuanvnoe pacnpedenenue u e2o ceoticmaa.

Henpepuisuvie cnyuaiinvie senuyumsl. Ilonamue o niomnocmu eeposmuocmu. Pasnomephoe
pacnpedeneHue.

Tokazamenvroe pacnpedenenue, e20 napamempbl.

Ilonamue o HopmanvHom pacnpedenenuu. Ilapamempsl HOPMATLHO2O pAcCnpedeneHUs..
Ipumepvl cyuaiinblx 8eiuyuH, HOOYUHEHHBIX HOPMATbHOMY 3AKOHY (MOSPEUWHOCIb USMEPEHUI,
POCm 4enosexa).

COAEP)KXAHUME YYEBHOI'O ITPEJIMETA «MATEMATHUKA»
11 kaace

Auare0dpa u HaYaJIa aHAJIN3a

Crenenp ¢ IEWCTBUTENBHBIM TOKa3aTeNieM, CBOMCTBA crerneHu. [Ipocreiime noka3areabHbIe
ypaBHEHUS U HepaBeHCTBa. [loka3aTenbHas pyHKIMS U €€ CBOWCTBA U rpaduK.

Jlorapugm uucna, coiictBa jorapudma. [ecatuunsiii norapudm. Yucrno e. Hamypanvuwiii
noeapughm. IlpeoOpazoBanue morapuMUUECKUX BbIpaxkeHHH. Jlorapudmudeckie ypaBHEHUS U
HepaBeHcTBa. Jlorapupmuueckas QyHKIUSA U €€ CBOMCTBA U rpaduK.

Crenennas ¢GyHKIIHS U €€ CBoMcTBa U rpaduk. MppalimoHansHble ypaBHEHUS.

Memoo unmepsanos ons pewieHusi HepaseHcms.

I'paghuueckue memoowl pewenus ypasHenuil u Hepagencms. Pewenue ypasnenuii u nepagencms,
CO0epHCauUX nepemeHHyIo no0 3HAKOM MOOYJIAL.

Cucmemvl nOKA3aMENbHLIX, N02APUPGMULECKUX U UPPAYUOHANbHBIX YpasHenull. Cucmemvl
NOKA3AMEeNbHbIX, 102APUPMULECKUX HEPABEHCMS.

Ypaenenus, cucmemvol ypasnenuii ¢ napamempom.

[TepBooOpaznast. [lepsoobpasuvie sdnemenmapuvix  @Gyuxyuti. I[lowaos  KpusoruHelHou
mpaneyuu. @opmyna Hvtomona-Jletibnuya. Onpedenennulii unmezpan. Buiuucnenue niowaodeu
NIOCKUX (huzyp u 06vemos mes 8paujetusi ¢ NOMOWbIO UHMeSpad.

I'eomerpus
Tena BpameHusi: MWIMHAP, KOHYC, chepa U map. OCHOBHBIE CBONCTBA MPSIMOTO KPYroBOTO
IWIMH/IPA, IPSIMOTO KPYTroBOTO KOHYyca. M300pakeHue Telr BpalieHns Ha MII0CKOCTH.
Ilpeocmasnenue 06 yceueHHOM KoOHyce, CeYyeHUs KOHYca (NapanieibHoe OCHOBAHUN U
npoxoosuee uepe3 BepuluHy), CedeHus YUIUHOpa (NnapaiieibHo U NepneHOUK)JIsAPHO OCU),
cevenus wapa. Pazeepmra yununopa u komyca.
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IIpocmetiwue KomMOUHAYUU MHO20SPAHHUKO8 U mell 8paujeHuss medxcoy cooou. Brerancienue
AJIEMEHTOB MPOCTPAHCTBEHHBIX QUTryp (pedpa, AuaroHaIu, yribl).

[Tnomaap MOBEPXHOCTH MPSIMOTO KPYTrOBOTO LUJIMH/PA, IPSMOTO KPYTOBOTO KOHYCA U 1apa.

[TonsTre 06 o6beMe. OOBEM TUPaMUIBI U KOHYCA, TPU3MBI U miuHApa. O0beM mapa.

IlooobHvie mena 6 npocmpancmege. COOTHOLIECHUS MEXIY IUIOMAASIMH TOBEPXHOCTEH U
o0beMaMu MOAOOHBIX Tell.

esuoicenus 6 npocmpancmee: napanieibHulil NePeHoc, YeHMPANbHAs CUMMEMpPUs, CUMMempus
omHocumenbHo naockocmu, nogopom. Ceoticmea OsudiceHuti. llpumenenue Osudcenuli npu
peuleHuu 3a0a.

BekTopsl u koopauHaThl B pocTpaHcTBe. CyMMa BEKTOPOB, YMHOXKEHUE BEKTOpa HA YHUCIIO,
yros Mexay Bekropamu. KosuinHeapHble M KOMILIaHapHbIE BEKTOPBl. CKanapHoe npoussedeHue
sexmopos. Teopema o paznodxcenuu 6eKmopa no mpem HeKoMnianapHolm eekmopam. Cransaproe
npouszeedeHue 6eKmopos 6 koopourHamax. llpumeHnenue eexmopoe npu peuwieHuu 3a0ad Ha
Haxooicoenue paccmosiHull, OuH, niowaoei u 00beMoas.

Ypaeuenue nnockocmu 6 npocmpancmee. Ypaeuenue cghepwi 8 npocmpancmee. Popmyna 07
BLIYUCTEHUS PACCMOAHUSL MEXHCOY MOYKAMU 8 NPOCMPAHCMEBE.

BGPOHTHOCTI) U cTaTucTHka. Padora ¢ JaAaHHbIMH

Hepasencmeso UYebwviwesa. Teopema Bepnynnu. 3axon Gonvuiux uucen. Bvibopounwviti memoo
usmepenust eposimuocmeti. Ponb 3akona 6o1bwux uucen 6 Hayke, npupooe u ooujecmae.

Kosapuayus 0syx cnyuaiinvix eenuuun. [lonsmue o koagpguyuenme xoppenayuu. Coemecmuule
Habn00eHUs 08YX CLYYAUHBIX 8eUdUH. BoibopouHblil Kodghduyuenm Koppenayuu.

TemaTnyeckoe IUIAaHUPOBAHUE IO Y4YeOHOMY MpeamMery «Anredpa» COCTAaBICHO C y4eTOM
paboueii mporpaMmbl BOCIIUTaHUS. BocuTaTenpHBIM MOTEHIMAN JAaHHOTO Y4eOHOTO IMpeamMera
obecreunBaeT peaan3alinio IeIeBhIX TPHOPUTETOB BocuTanus ooydaromuxcs COO
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TEMATHYECKOE INTAHUPOBAHME 10 KJIACC

No /it TemaTuyeckue paszaesbl KosmmuecTBo
4acoB

1 IToBTOpEHME. 3

2 YucnoBbie QyHKIMU 6

3 Tpuronomerpudeckue GyHKIIUNA 21

4 BBenieHne B CTepeoMeTpuio 3

5 [TapaniaenbHOCTh NPSIMBIX U INIOCKOCTEN 15

6 Tpuronomerpuieckue ypaBHEHUs 9

7 ITpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUN 11

8 IleprieHAMKYISTPHOCTD MPSAMBIX U IJIOCKOCTEH 17

6 [IpousBoaHas 25

9 MHOTOrpaHHUKH 12

10 KombuHaropuka 1 BEposSITHOCTh 4

11 IToBTOpCHME. 14
Utoro 140

TEMATHUYECKOE INIAHUPOBAHHUE 11 KJIACC
Ne i/ TemaTH4eckune pazaesbl KosmmuectBo
4acoB

1 IToBTOpEHME 3

2 Crenenu u kopHH. CTeneHHbIe YHKIIMH 15

3 IToka3zarenbHas u JorapudmMuueckas GyHKIUU 24

4 IToHsiTHe BEKTOpa B MPOCTPAHCTBE 5

5 Metoa KOOpAMHAT B IPOCTPAHCTBE 15

6 ITepBooOpasHas M HHTETpajl 9

7 DNEeMEHTBI TEOPUU BEPOATHOCTEH U MaTeMaTUYeCKOU 11
CTaTUCTHUKH

8 [{ununap, KOHyC, map 10

9 VYpaBHeHus U HepaBeHcTBAa. CHCTEMBbl ypaBHEHUN U 17
HEPaBEHCTB

10 O6bembl 16

11 IToBTOpEHME 15
Hroro 140

Yriyo6seHHblii ypoBeHb
"Maremaruka" (Bkiroyas anreOpy W Hadala MaTeMaTHYeCKOro aHalu3a,

TEOMETPHIO)
18



(yriyOneHHBIH ypOBeHb) - TpeOOBaHMS K IPEAMETHBIM pe3yjIbTaTaM OCBOCHHS YIIIyOJSHHOTO Kypca
MaTeMaTHKH BKIFOYAIOT TPeOOBaHUS K pe3yibTaTaM OCBOCHHS 0a30BOTO Kypca U JIOMONHHUTEIBHO
OTpakaTh:

1) chopMHpOBaHHOCTH TMPEACTABICHUN O HEOOXOAMMOCTU JO0Ka3aTEeILCTB MpPU OOOCHOBAHUU
MaTeMaTHYECKUX YTBEPIKICHUHN U POJTM aKCHOMATUKY B TIPOBEICHUH JCYKTUBHBIX PACCYKICHHIA;

2) chopMUPOBAaHHOCTh TOHSATHIHOTO ammapaTra M0 OCHOBHBIM pa3ieiiaM Kypca MaTeMaTHKH,
3HaHWUH OCHOBHBIX TEOpPEeM, (DOPMYJI M YMEHHSI MX MPUMEHSATh; YMCHHS JIOKA3bIBATh TEOPEMBI U HAXOJIUTh
HEeCTaHIapTHBIC CIIOCOOBI PEIICHHUS 33134,

3) copMUpOBaHHOCTH YMEHUI MOJCITUPOBATH peallbHbIC CUTYAIlMH, UCCIEIOBATh MOCTPOCHHEIC
MOJICJIH, HHTEPIIPETUPOBATh IMOIYUYCHHBIH PE3yIbTaT;

4) chopMUPOBAaHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATHIX MaTEMaTHYECKOTO aHAIN3a U UX
CBOWCTBAX, BJIaJICHHNC YMEHUEM XapaKTEpHU30BaTh MOBEJCHHE (QYHKIMHA, WCIONB30BAaHHUE IMONYUYSHHBIX
3HAHWH JJIS ONTMCAHMSI U aHAJTN3a PEeabHBIX 3aBUCUMOCTEH;

5) BIagcHHE YMCHUSMHU COCTABICHHS BEPOATHOCTHBIX MOJECICH IO YCIOBHIO 33Jlayd |
BBIYUCIICHHUS BEPOSTHOCTH HACTYIUICHHWS COOBITHH, B TOM 4YHCIIE C NpUMEHEHHeM (opMyI
KOMOWHATOPUKHU U OCHOBHBIX TEOPEM TEOPHH BEPOSTHOCTEH; MCCIIEOBAHUSI CIyYaHBIX BEJIHMYUH IO HX
pacIpeneneHHIo.

IIpenmeTHble pe3yJibTaThI:

DJIEeMEHTBI TEOPHMH MHOKECTB 1 MATEMAaTHYECKOM JIOTHKH:

Y4YeHukK HayuyuTCs:

— CBo0OOgHO oOmepHpOBaTh TOHATHSAMH: KOHEYHOEC MHOXECTBO, JJIEMEHT MHOXECTBA,
IIOJIMHOXKECTBO, IIepeceyeHre, 00bEINHEHNE U PA3HOCTh MHOYKECTB, YMCIOBbIE MHOXKECTBA
Ha KOOPJAWHATHOU IPSIMOH, OTPE30K, MHTEPBAJI, MOJIYUHTEPBAJ, IPOMEXYTOK C BBIKOJIOTOU
TOYKOH, rpaduvecKoe MpeaCTaBIeHHEe MHOKECTB Ha KOOPAMHATHON TNIOCKOCTH;

— 3aJaBaThb MHOXECTBA [1€PEUNCICHUEM U XapaKTePUCTUUECKUM CBONCTBOM;

— OIEpUpPOBaTh MOHATUSIMU: YTBEP)KJIEHUE, OTPUIAHUE YTBEP)KICHUS, UCTUHHBIE U JIOXKHBIE
YTBEP)KICHUS, IPUUMHA, CIEICTBHE, YACTHBIN ClIy4yail 00IIero yTBEepKIeHUs, KOHTPIPUMED;

— TPOBEPSTH IPUHANIEKHOCTD DJIEMEHTA MHOXKECTBY;

— HaxoJWThb IlepeceyeHHe U OObEIUHEHHE MHOXKECTB, B TOM YHCJE IpPEJCTaBICHHbBIX
rpaduyecKy Ha YMCIOBOM MPSAMOM M Ha KOOPAMHATHOM IIIOCKOCTH;

— TPOBOJUTH JAOKa3aTeNIbHbIE PacCyXAECHHUS Uil 000CHOBaHMSI HICTUHHOCTH YTBEP KICHUH.

B noeceonesnoti scuznu u npu uzyueHuu Opy2ux npeomemos:

— HCHOJb30BaThb YHUCJIOBBIE MHOJKECTBA HAa KOOPJAMHATHOW NPSAMOM M Ha KOOPIMHATHOU
IJIOCKOCTH JIJIS1 ONMCAHUS peabHbIX MPOLIECCOB U SIBICHUI;

—  YYeHMK MOJYYHUT BO3MOKHOCTh HAYYUTHCS

- Hoctmxenue pe3ynbratoB pazaena ll;

- ONEpUpOBaTh IOHATUEM OINPEACIEHUS, OCHOBHBIMM BHUJAMU ONPEICIICHUN, OCHOBHBIMH

BUJIaMH TEOPEM;

- IOHUMAaTh CYThb KOCBEHHOI'O JOKAa3aTeNIbCTBA;

- OIEpUPOBAThH MOHATUSIMH CYETHOI'O U HECUETHOTO MHOXKECTBA;

- TPUMEHATH METOJ MAaTEeMaTHMYeCKOM WHAYKUMU [UIsl TPOBEACHMSI PpACCYyKACHUM W

JI0KAa3aTeNbCTB U MIPU PEILIEHUH 3aau.

B noBceaHeBHOM KU3HU U IPU U3YYEHUH IPYTUX MIPEIMETOB!

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM $I3bIK W S3bIK JIOTUKHM [UIsl OMHCAHMSI peasbHBIX

IPOIIECCOB U SIBJICHUH, IPH PEILICHUHU 3ajiay IPYTUX YUeOHBIX IPEIMETOB

Yuciia 1 BbIpaKeHUs1

Y4eHHK HAYyYUTHCH:

- CBoOOHO omepupoBaTh MOHATHSIMH: HAaTypaJbHOE YHCIIO, MHOXKECTBO HATypPaJbHBIX YHCEl,

IEJIOE YMCII0, MHOXKECTBO IEJIBIX YUCEN, OOBIKHOBEHHAs IpO0b, AecCATHYHAs APOOb, CMEIIaHHOE

YHCIIO, PAlMOHAIILHOE YHCIIO, MHOXECTBO pPAI[MOHAJIBHBIX YHCET, HUPPALMOHAIBHOE YHCIIO,

KOPEHb CTENEHW 1N, JEHUCTBUTENBHOE YHCIO, MHOXECTBO JCHCTBUTENBHBIX  YHUCEI,
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reoMeTpuuecKkas HWHTEpIpeTalusl HaTypajbHBIX, LEJbIX, PAlMOHAIbHBIX, JEHCTBUTEIbHBIX
YHCElT,

- IOHUMATh U OOBSICHATH PA3HUILy MEX]Y IMO3ULMOHHON M HEMO3UIIMOHHOMN chCcTeMaMH 3alicH
quCcel;

- IEPEBOJIUTH YHCIIA U3 OJJHOU CUCTEMBI 3alUCH (CUCTEMBI CUUCIICHUS) B IPYTYIO;

- IOKa3bIBaTh U HUCIIOJIb30BATh MPU3HAKHU JIETMMOCTH CYyMMbI U NMPOU3BEICHUS MIPU BBITOTHEHUN
BBIUMCJICHUM U pPellIeHUH 33/1a4;

- BBINIOJIHSATH OKPYIJICHUE PAllUOHATIBHBIX U UPPALMOHATIBHBIX YUCEI C 3aIaHHOU TOYHOCTBIO;

- CpaBHUBATh JICUCTBUTEIbHBIC YHCIIA PA3HBIMH CIIOCO0AMU;

- YOOPSAOYHMBATH YHUCIA, 3alMCaHHBIC B BHUJAC OOBIKHOBCHHOW W JECATHYHOW IpoOH, dYHCIa,
3aliCaHHbIE C KCIOJb30BAHUEM apU(PMETHUECKOr0 KBaJIPATHOTO KOPHS, KOpHEH CcTerneHu
Ooublie 2;

- Haxoauth HOJI 1 HOK pa3HbiMu crioco0aMu U UCIIONIB30BaTh WX MPU PEIICHUH 33724,

- BBINOJHATH BBIUMCICHUS U TMPEeoOpa3oBaHUS BBIPAKEHHM, COJEpXKAIIUX JEHCTBUTEIbHbBIC
YHclia, B TOM YHCJIE KOPHU HaTYpaJIbHbIX CTEICHEIH;

- BBIIOJHATH  CTAHJAPTHBIE  TOXICCTBEHHBIE MPEOOpPa30BaHUS  TPUTOHOMETPUUYECKHX,
Jorapu(pMHUECKUX, CTETIEHHBIX, UPPALIMOHAIBHBIX BHIPAKEHUI.

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

- BBINOJIHATH M OOBSACHATH CPABHEHUE PE3YJIbTATOB BBIYUCICHUM IPU PEIIEHUH MPAKTUYECKUX
3ajiay, B TOM 4YHcie NPUOIMKEHHBIX BEIYMCICHHUM, UCTI0JIb3Ysl pa3Hble CIIOCOObI CPaBHEHMIA;

- 3alMchiBaTh, CpaBHUBATh, OKPYIVIATH YMCIOBBIE JAHHBIE pPEAJbHBIX BEIMYUH C
UCIIOJIb30BAHUEM Pa3HbIX CUCTEM U3MEPEHUS;

COCTaBIATh M OLEHUBaTh pPAa3HbIMU CHOCOOAMM YHCIIOBBIE BBIPAKEHUS IPU PEIICHUU
IPAaKTUYECKUX 3a/1a4 U 33/1a4 U3 JPYTruX y4eOHbIX IPeMETOB

Y4YeHuK MoJy4YuT BO3MOKHOCTD HAYUYHThCSH:

- HocTtuxkenue pe3ynbraToB pazzaena ll;

- CBOOOJTHO OMEpUPOBATH YHCIOBBIMA MHOKECTBAMU IIPU PEILICHUU 3ajay;

- IOHUMAaTh IPUYHUHBI U OCHOBHBIE UJIEU PACHIMPEHUS YUCIOBBIX MHOXKECTB;

- BJIaJICTh OCHOBHBIMU MOHSATUSMHU TEOPUH JIETMMOCTH MPU PELICHUH CTaHIapTHBIX 3a]a4

- UMETb 0a30BbI€ MPEJICTABICHHS O MHOXKECTBE KOMIUIEKCHBIX YHCEIT;

- CBOOOJHO  BBINOJIHATH  TOXKJIECTBEHHBbIE  MpPEOOpa3oBaHHS  TPUTOHOMETPUUECKHUX,
Jorapu(pMHUECKUX, CTETIEHHBIX BBIPAKEHUI];

- BIaeTh popmynoi buHoma HeroToHa;

- IPUMEHATH [IPU PELICHUH 3a/1ad TEOpEMY O JIMHEWHOM npeacrasiennn HO/JL;

- IPUMEHSATH NpH pelieHny 3a1ad Kuraiickyro TeopeMy 00 ocTaTkax;

- IPUMEHATH NIPU pelIeHnH 3a1a4d Manyro teopeMy Depma;

- YMETb BBIMOJIHATH 3aMKUCh YHCIIA B TO3UIIMOHHONW CUCTEME CUMCIICHUS;

- IPUMEHSATH NPH PEIIEHUH 3a]]a4 TEOPETUKO-UYUCIIOBbIE (PYHKIIMU: YHUCIO U CyMMa JEIUTEeNeH,
byHKIMIO Diinepa;

- IPUMEHSTH [IPH PELLICHUHN 3aJiay IeTTHbIe APOOH;

- TOpPUMEHATh MpPHU pPELIEHUH 3aJad MHOTOWIEHbl C JCHCTBUTENBbHBIMH U  II€JIBIMH
Ko unreHTamu;

- BJIAJETh TOHSATHSAMH TPUBOIUMBIA M HEMPUBOIUMBIA MHOTOWICH W TNPUMEHATh WX TIPU
pEILIEHNN 3a/]a4;

- IPUMEHSTH MU petieHnH 3a1a4 OCHOBHYIO TEOpEMY alireOphl;

OPUMEHATh TPH pelleHUH 3aJad npocTeime (YHKIMH KOMIUIEKCHOW MEpeMEHHOM Kak
reoMeTpUYecKue Npeodpa3oBaHus

YpaBHeHus1 M HEpaBEHCTBA
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Y4eHUK HAYYUTHCH:

- CB0OOIHO omepupoBaTh MOHATHSAMH: YpaBHEHUE, HEPABEHCTBO, PaBHOCWIIbHBIC YPaBHEHUS U
HEPAaBEHCTBA, YPABHECHME, SBJIAIOLICECS CIECICTBUEM JPYIOro YpaBHEHMs, YypaBHEHUS,
pPaBHOCUJIbHBIE HA MHOYKECTBE, PAaBHOCUJIbHBIE ITPE00pa30BaHUsl YpaBHEHU;

- pelmarb pasHble BHIbl YPABHCHMM M HEPABEHCTB M HMX CHCTEM, B TOM YHCIIE HEKOTOPHIE
ypaBHeHHs 3-ii U 4-i1 cTeneneil, poOHO-pallMOHATIbHbBIE U UPPALMOHATIBHEIC,

- OBJAJeTb OCHOBHBIMM THUIIAMM I10Ka3aTEJIbHBIX, JIOrapU(PMUYECKUX, HPPALUOHAIBHBIX,
CTEIICHHBIX YPaBHEHUN W HEPABEHCTB U CTaHJAPTHBIMM METOJAMHU UX PELICHUN U IPUMEHATh UX
IIPY PEILLICHUN 33/]a4;

- IPUMEHATH TeopeMy be3y K pelieHuto ypaBHEeHUN;

- IPUMEHATH TeOpeMy Buera [u1s perieHnss HEKOTOPhIX YPaBHEHUH CTEIICHU BBILIE BTOPOH;

- IOHUMATh CMBICI TEOPEM O PaBHOCUJIBHBIX MU HEPABHOCWIIBHBIX MPEOOPa30BaHUIX ypaBHEHUI
Y YMETb UX JOKa3bIBaTh;

- BJIQZICTh METOJAMH PELICHUs YpaBHEHHH, HEPABEHCTB U WX CHCTEM, YMETh BBIOMPATh METO]
peleHus 1 000CHOBBIBATh CBOM BHIOOD;

- HCIIOJIb30BaTh METOJ HMHTEPBAJIOB JJIs PELICHHS HEPAaBEHCTB, B TOM YHCJIE JAPOOHO-
paLMOHATIBHBIX U BKJIIOYAIOIIMX B c€0sl UPPALlMOHAJIbHBIE BBIPAYKEHMS;

- pemarts anreOpanuecKue YpaBHEHHS M HEPAaBEHCTBA M HMX CHCTEMBl C IapaMeTpamu
areOpanyeckuM U rpaguueckuM MeTOJaMu;

- BJIAJIETh Pa3HBIMU METOJAMM JI0KA3aTEIbCTBA HEPABEHCTB;

- pelaTh ypaBHEHUS B LENIBIX YUCIIAX;

- M300pakaTh MHOXKECTBA Ha IJIOCKOCTH, 33JaBaeMble yYpaBHCHHSIMHU, HEPAaBEHCTBAMHU M HX
CUCTEMAaMHU;

- cBOOOJIHO HCIIOIb30BATh TOXKIECTBEHHBIE MMPEOOPA30BAHUS ITPH PEIICHHH YPAaBHEHUN U CHCTEM
YpaBHEHUU

B noseceonesHoll scusHu u npu u3yHeHuu Opyeux npeomemos:

- COCTaBJISTh M pEIIaTh ypaBHEHHS, HEPABEHCTBA, WX CHCTEMBI NPH PEIICHUH 33134 JPYTHX
y4eOHBIX IPEMETOB;

- BBINOJIHATH OICHKY IMPaBAONOJO0MS Pe3yiIbTaTOB, MOTYYa€MBIX NMPH PEIICHHH Pa3TUIHBIX
YpaBHEHMI, HEPAaBEHCTB U X CUCTEM IIPH PEILICHUH 3aJjau APYIUX YUeOHBIX MIPEIMETOB;

- COCTaBIISITh U pelIaTh YpaBHEHHs U HEPABEHCTBA C MapaMeTpaMH MPH PEIICHUH 3a1ad IPYTUX
y4eOHBIX IPEMETOB;

- COCTaBIISITh ypaBHEHHE, HEPABEHCTBO WJIM MX CHCTEMY, OTHCHIBAIOIINE PEATBHYIO CHUTYAIHIO
WIN TIPUKJIaHYIO 33]a4y, HHTepIPETUPOBATh MOJYYEHHBIE PE3YIIbTAThI;

WCTIOJIB30BaTh IPOTPAMMHBIE CpEACTBA IPH PEHICHWH OTIENBHBIX KIACCOB YpPaBHEHHH H
HEPaBEHCTB

Y4yeHHK NOJYYHT BO3MOKHOCTh HAYYUTHCS:

- HocTtuxkeHue pe3ynbraToB pazzaena ll;

- CBOOOJTHO ONPEAETATh THUI ¥ BEIOMPATh METO]| PEIICHHsI TTOKAa3aTeIbHBIX H JIOTapH(PMUIECKIX
YpaBHEHHMI M HEPAaBEHCTB, UPPAMOHAIBHBIX YPaBHEHUH M HEPaBEHCTB, TPUTOHOMETPHUUECKUX
YpaBHEHHI U HEPABEHCTB, HX CHCTEM;

- cBOOOJTHO pelaTh CUCTEMBI JIMHEHHBIX YPAaBHEHU;

- pemaTb OCHOBHBIE THITBI yPAaBHEHHU Y HEPABEHCTB C MapaMeTpaMH;

- IPUMEHSATH MIPH pellieHnH 3a7a4 HepaBeHcTBa Ko — bynskosckoro, bepnysny;

- UMETh MPEJICTABIICHUE O HEPABEHCTBAX MEKAY CPEIHUMH CTECIICHHBIMHU

DOyHKIUHA

Y4eHHK HAYyYUTHCH!

- Bnanerr moOHATHSAMH: 3aBUCMMOCTb BEJIWYUH, (YHKIMS, apryMEHT U 3HaueHue (QYHKIIUH,
o0acTh ompeAereHus M MHOXKECTBO 3HAaYeHHUH (YHKIUHM, TpapuK 3aBUCUMOCTH, Trpaduk
byHKIMM, HyId (QYHKOUM, MTPOMEXKYTKHM 3HAKOMOCTOSHCTBA, BO3pAacTaHUE HA YHCIOBOM
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MPOMEXKYTKE, yObIBAaHHME HAa YHUCIOBOM IPOMEXKYTKE, HauOoJblliee M HaWMEHbIIee 3HauCHUE
(GYHKIMU Ha YHCIOBOM INPOMEXKYTKE, Meproanyeckas (pyHKUUs, MEepHOA, YeTHas U HedeTHas
GyHKIIMHM; YMETh IPUMEHSThH 3TH MOHATHS NIPU PELICHUH 33]1aY;

- BJIQJICTh TOHATHEM CTereHHass (QyHKIHS; CTPOUTH €€ rpaduk U yMeTh NMPUMEHSTh CBOWCTBA
CTereHHON (YHKIMH NPHU PELICHUH 33]1aY;

- BJIQJICTh TMOHATHUSAMHU TOKa3aTeiabHas (YHKIUS, SKCIIOHEHTA; CTPOUTb HUX TPapuKd U yMETh
MPUMEHSTh CBOMCTBA MOKA3aTeNbHON (PYHKINU MTPU PEIICHUH 3a]1a4;

- BJAJCTh NMOHATUEM Jorapudmuueckas (QyHKIUS, CTPOUTH ee TpadUK M yMETh MPHUMEHSTh
cBoiicTBa norapudmuueckoi GyHKIMH IPU PELICHUH 33]1aY;

- BJAJCTh TNOHATHSAMH TPUTOHOMETpUYECKHE (DYHKIMH;, CTPOUTh HMX TpadUKd MU YMETh
MPUMEHSTh CBOMCTBA TPUTOHOMETPUUECKUX (DYHKIIMI MpU PELICHUH 33/1a4;

- BJIQJICTh MOHATHEM O0paTHAs (YHKIMS; IPUMEHSITH 3TO NOHATHE MPH PELICHUHU 33/1a4;

- TMpPUMEHATh TMpPH pEHIeHHH 3a7ad CBOMCTBa (YHKIUH: YETHOCTb, IEPUOJUYHOCTD,
OTrpaHUYEHHOCTb;

- IPUMEHSTH NIPU PEUICHUH 3a/1a4 peoOpa3zoBaHus rpaduKoB GyHKIIHII;

- BIIQJICTh TOHATHUSAMH YHCIIOBAas TOCIENOBATEIBHOCTh, apu(MeTHuecKass U TeoMeTpHuYecKas
IPOrpeccusi;

- IPUMEHATH MPHU PEIICHUH 33/1a4 CBOWCTBA M MPU3HAKU apu(PMETHUECKOW M TeOMETPUIECKOM
MPOrPECCH.

B noeceomnesnotl scusnu u npu uzyuenuu Opyeux yueOHvlx npeomMemos:

- ompeneNnaTh Mo rpagukaM M HCIONb30BaTh ISl PEIICHUs MPHUKIAIHBIX 3a]ad CBOICTBa
pEeaIbHBIX IMPOLIECCOB U 3aBUCUMOCTEH (HaMOOJbIINE M HAUMEHbIIUE 3HAUYEHUS, IPOMEXYTKU
BO3pacTaHus W YObIBaHUS (PYHKIHMH, MPOMEKYTKH 3HAKOMOCTOSIHCTBA, ACUMMTOTHI, TOYKHU
neperuba, nepuos 1 T.11.);

- HHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAaKTUUYECKON CUTYAIIUH;.

OmpeneNiaTh IO TpapuKaMm TMPOCTEHIINE XapaKTEPUCTUKUA IEPHOANYECKUX IPOIECCOB B
OHMOJIOTUH, SKOHOMHKE, MY3bIKE, PAAHOCBA3H U Jp. (aMIUIUTY1a, IEPUO U T.I1.)

Y4YeHuK NoJy4YuT BO3MOKHOCTD HAYYUTHCSH:

- Joctmxenue pesynbraroB pasaena Il;

- NPUMEHATh METOJbl DPELIEHUS MNpOoCTEHINX AudQepeHInaIbHbIX ypaBHEHUN MEpPBOro U
BTOPOTO MOPSAAKOB

- BJIQJIETh MMOHATHEM ACHMIITOTHI M YMETh €0 IPUMEHSTH MPU PELICHUH 3a/1a4

DJIeMEHThI MAaTEMATHYECKOI0 AHAJIHU3A

Y4YeHUuK HAyuYuThCH:

- Bragerp mnoHsTHEM OeckOHEUHO YOBIBaIOIIass TIeoMeTpUYecKas TNpOrpeccusi U yMeTh
MPUMEHSTh €ro IPU PEIICHUH 3a/1ay;

- IPUMEHSTH JUUIS PELICHUS 3a/1a4 TEOPHUIO NPEAECIIOB;

- BIAAETh TMOHATHSAMU OECKOHEYHO OoibliMe U  OECKOHEYHO Mallble  YHCIIOBbIE
[OCJIEI0BATEIbHOCTH W yMETh CpaBHUBAaTb OECKOHEYHO OosiblIMEe U OECKOHEYHO Majble
MOCJIEI0BATEIbHOCTH;

- BJIaJIeTh MOHATUAMU: IPOU3BOHAS (DYHKIIMM B TOUKE, TPOU3BOAHAS (PYHKLIUY;

- BBIYUCIISATH IPOU3BOHBIE 3JIEMEHTAPHBIX QYHKIUN U UX KOMOUHAIUII;

- UCCIe1oBaTh (PYHKIIMM HA MOHOTOHHOCTb U 3KCTPEMYMBI;

- CTpOUTH TpadMKU U IPUMEHSATH K PEIICHUIO 33a]1a4, B TOM YHCJIE C TapaMeTPOM;

- BJIQJIeTh MOHATHEM KacaTelbHas K rpaduky (QyHKIUU M YMETh IPUMEHSTHh €ro IpU PELIeHUH
3ajady;

- BJIaJIETh MOHATUAMH TepBooOpa3Has (PyHKIM, ONpeIeTICHHbIH HHTETpa;

- IpUMeHsTh TeopeMmy HproTona—JleiiOHuIa 1 ee ceaCTBUS AJIs pEeleHus 3aay.

B nosceounesnoii scuznu u npu uzyueHuu opyeux y4eoHvlx npeomemos:

- peuath NpUKIaIHbIE 3a/1a4 U3 OUoJIoTUH, (PU3UKU, XUMUU, SKOHOMHUKHU U IPYTUX MPEIMETOB,
CBSI3aHHBIE C UCCIIEI0BAHUEM XapaKTEPUCTUK ITPOLIECCOB;

MHTEPIPETUPOBATH MOTYUEHHbIE PE3YyIbTAaThI
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Y4YeHHK NOJIYy4YHT BO3MOKHOCTD HAYYUTHCH!

- Joctmxkenue pesynpraToB paszgena II;

- cBOOOJHO BIA/IeTh CTAaHJAPTHBIM aNapaToM MaTeMaTHYeCKOro aHajlu3a s BBIYHUCICHUS
IPOM3BOIHBIX (PYHKIIUH OJHOM MEpEMEHHOM;

- cBOOOJHO NPUMEHSTH ammapar MaTeMaTHYeCKOro aHajlu3a JUlsl UcclefoBaHus (QYyHKIMH U
NOCTPOCHHS IPaUKOB, B TOM YHCIIEC UCCIETOBAHMS HA BBITYKIIOCTb;

- OIIEpUPOBATh OHATHEM EPBOOOPA3HOM (PYHKIMM JUIs pEeLIeHUs 3a/ay;

- OBJIAJIETb OCHOBHBIMHU CBeACHUSIMH 00 mHTerpasiie Hprotona—JleiiOHuna u ero mpocTelmmx
IPUMEHEHHUSX;

- OIIEpUPOBAThH B CTAHAAPTHBIX CUTYaLMSIX IPOU3BOJHBIMHU BBICILIUX ITOPSIIKOB;

- YMETh IPUMEHSTh IIPU PELICHUH 3a/1a4 CBOMCTBA HENPEPBIBHBIX (QYHKLINH;

- YMETb IIPUMEHSATH IIPU PELICHUH 3a7a4 TeopeMsl Beliepmrpacca;

- YMETb BBIIOJHATH NPUOIMKEHHbIE BBIYMCICHUS (METOABI PELICHUs YpaBHEHHM, BHIYHUCIECHUS
OIpEIEIEHHOr0 UHTErpaia);

- YMETb IIPUMEHSATH NIPUIOKEHHUE POM3BOAHOM U OIPENEICHHOIO MHTErpaia K peLIeHUIO 3a/1a4
€CTECTBO3HAHMS;

CraTucTHKA ¥ TeOpHUs BEPOSATHOCTEMH, JIOTUKA 1 KOMOMHATOPHKA

Y4YeHuK HaYyYHUThCS!

- OnepupoBaTh OCHOBHBIMU OIUCATEIbHBIMH XapAKTEPUCTUKAMHU YMCIOBOIO Habopa, MOHATHEM
reHepajibHasi COBOKYIIHOCTh ¥ BBIOOPKOM U3 HEE;

- ONepupoBaTh MOHATUAMHU: YacTOTa W BEPOSATHOCTb COOBITHS, CyMMa M IPOHM3BEAECHHUE
BEPOATHOCTEN, BBIUUCIISATH BEPOSITHOCTU COOBITUI HA OCHOBE MOJCUYETa YUCIa UCXOJI0B;

- BJIaJIeTh OCHOBHBIMU MOHATHAMH KOMOWHATOPUKH U YMETh UX NMPUMEHATH NP PEILICHUH 3a]a4;
- UMETh MPEJCTaBICHHE 00 OCHOBAX TEOPUH BEPOSTHOCTE;

- HUMETb INPEICTaBICHUE O JUCKPETHBIX U HENPEPBIBHBIX CIIy4alHBIX BEJIMYMHAX W
pacpeneieHusX, O HE3aBUCUMOCTH CIIy4alHbIX BEJIMYUH;

- IMETh IIPEJCTABICHUE O MAaTEMaTHYECKOM OKUJAHUH U JUCIIEPCUU CIIyYalHbIX BEJIUYNH;

- UIMETh MPEJICTABIICHNE O COBMECTHBIX PACIIPEIEICHUAX CIIyYalHBIX BEJIUYMH;

- IOHUMATbh CYTh 3aKOHA OOJIBIINX YKCET U BEBIOOPOYHOIO METO/1a U3MEPEHHsI BEPOSTHOCTEH;

- HUMEThb MpPEACTABICHUE O HOPMAJIBHOM DACHpPElEICHUM W IpPUMEpax HOPMAIBHO
pacnpeeIeHHBIX CIIy4allHbIX BEJIUYHH;

- UIMETh MPEJICTABIICHNE O KOPPEIALUU CITIy4YalHbIX BEJIMYUH.

B noeceomnesnotl scusnu u npu uzyuenuu Opyeux npeomemos:
- BBIYHCTISTH WIIA OIICHUBATh BEPOSTHOCTH COOBITHI B pealbHOMN KU3HHU;
BBIOMPATHh METOIbI MOXOSIIETO IPEACTABICHUS M 00pabOTKH TaHHBIX

Y4yeHHK NOJYYHT BO3MOKHOCTh HAYYUTHCS:

- HocTtuxkeHue pe3ynbraToB pazzaena ll;

- UMETh MPEJICTABIECHNE O UEHTPATBHOW MPEICIbHON TEOPEME;

- UMETb MPEJCTaBICHUE O BEIOOPOUHOM KO3(pPHILIMEHTE KOPPENSALIUH U JIMHEHHON perpeccuu;

- IMETh TIPE/ICTABJICHNE O CTATUCTHYECKHUX THIIOTE3aX U MPOBEPKE CTATHCTHYECKOW TUTIOTE3HI, O
CTaTUCTHKE KPUTEPUS U €€ YPOBHE 3HAUUMOCTH;

- UMETh MPEJICTABIICHHUE O CBS3H IMITMPHUECKUX U TEOPETHUECKUX PACTIPEICTICHHIA;

- UMETb MPEJCTABICHUE O KOAMPOBAHUH, TBOUYHOM 3aMCH, IBOMYHOM JIEPEBE;

- BJIaJIeTh OCHOBHBIMU MOHATHSAMHU Teopuu rpados (rpad, BepinHa, peOpo, cTerneHb BEpUINHBI,
nyTh B rpade) ¥ yMeTh IPUMEHSTh UX MIPU PELICHNUH 3a/1a4;

- UMETh MIPEJICTABIICHHE O JICPEBBSIX U YMETh MPUMEHSTH TIPU PEIICHUH 33]1a9;

- BJIQJICTh TMOHATHEM CBS3HOCTb M YMETh NPUMEHATh KOMIIOHEHTBI CBS3HOCTU IPH PELICHUU
3a1ad;

- YMETh OCYILIECTBIATH IyTH 1O pedpaM, 06X01bl pedep U BepIInH rpada;
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- MMETh MpEeJCTaBlIeHHe 00 3iJIepOBOM M TaMWJIBTOHOBOM IIyTH, MMETh HPEICTABICHHUE O
TPYAHOCTH 3aJjaul HaXO0XIE€HUS FaMUJIbTOHOBA ITyTH;

- BJIAJCTH MOHATUAMHU KOHEUHBIC U CUETHBIE MHOXKECTBA U YMETh UX NPUMEHSTH IIPU PEUICHUH
3a/1a4;

YMETb IPUMEHATh METOJ, MATEMAaTUYECKONW UHIYKIINH;

TexkcroBbIC 321241

Y4YeHUK HAYYUTHCH:

-- Pemrate pa3Hble 3a1a4y OBBIILIEHHON TPYAHOCTH;

- aHaJIM3UpPOBATh YCIOBUE 3aJjaud, BbIOMPATh ONTHUMAJIBHBIM METOJX pelleHUs 3aJauu,
paccMmaTrpuBasl pa3iIMyHble METOBI;

- CTPOUTH MOJEJb PEUICHUS 3aJadd, IPOBOJUTH JOKA3ATCIIBHBIC PACCYXICHMS IPU PELICHUU
3a/1a4u;

- pewaThb 3a/1a4u, Tpedyrouue nepedbopa BapuaHToB, IPOBEPKH YCIOBH, BEIOOpa ONTUMAIbHOIO
pe3ynbTara;

- AHAIU3HUPOBATh M MHTEPIPETUPOBATH IOJYYCHHBIC PELICHUS B KOHTEKCTE YCIIOBUS 3alayM,
BbIOMpATh PELICHUs], HE IPOTUBOPEYALNE KOHTEKCTY;

- INEpeBOJUTh INpH peIIeHUH 3aJaud HH(OpManUi M3 OAHOM (OpMBI 3amucu B JpYyrylo,
UCTIONB3YS TIPU HEOOXOIMMOCTH CXEMBI, TaOIHIIbI, TPApUKH, THATPAMMBI.

B noeceomnesnotl scusnu u npu uzyuenuu Opyeux npeomemos:
pemarh MPaKTHYECKUE 33]]au ¥ 3a]1a4d U3 JAPYTHX MPEAMETOB
Y4YeHUK MOJIy4YUT BO3MOKHOCTH HAYYUTHCH:

- JoctmwkeHue pe3ynbraToB pazjaena |l

I'eomeTpust

Y4YeHUK HAYYUTHCH:

- Biianers reoMeTpuyeCcKMMHU HOHATHSMU IPHU PELICHUH 337a4 U MIPOBEACHUN MaTEeMaTHYECKUX
pacCyXIeHHUI;

- CaMOCTOATEIHHO (POPMYITHPOBATH ONPEAETECHUS TEOMETPUUECKUX (PUTYP, BEIABUTATh THIIOTE3bI
O HOBBIX CBOMCTBaxX M IpPHU3HAKaX reOMETpUUYECKUX (pUryp u oOOCHOBBIBATH WM ONPOBEPraTh
uX, 0000IIaTh WM KOHKPETU3UPOBATh PE3yIbTaThl Ha HOBBIX Kiaccax (UTyp, MPOBOJIUTH B
HECJIOKHBIX CITy4asx Kilaccu(UKaluio GUIyp Mo pa3IndyHbIM OCHOBAHUSIM;

- HUCCIEJOBAaTh YEPTEXKHU, BKIOYAas KOMOWHAUWU (QUTyp, W3BIEKaTh, HHTEPIPETUPOBATH H
npeoOpa3oBhIBaTh HHPOPMAIIUIO, MTPEICTABICHHYIO HA YePTEkKax;

- pemarh 3aJa4d IeOMETPUUYECKOTO COJEP/KAHUA, B TOM UHCIIE B CUTyalMsIX, KOTJa aJlOPUTM
peiCcHrud HE CICAYCT SBHO H3 YCIOBHUSA, BBIIIOJHATH H€06X0)II/IMI>IG IJI1 pCHICHUA 3aaqyr
JOTIOTHUTEIIbHBIE TIOCTPOEHUSI, UCCIIEI0BATh BO3MOXKHOCTh IPUMEHEHHUS TeOpeM U PopMyn s
pelIeHHS 3a/1a4;

- yMeTh (POPMYIUPOBATH U I0KA3BIBATH TEOMETPUUYECKUE YTBEPIKICHUS;

- BJIQJIETh MMOHATUSIMU CTEPEOMETPHU: TIPU3Ma, TapauIeNIeUIE, TUPaMHUIA, TETPAdIP;

- UMETh TMPEJICTABICHH 00 aKCHOMaX CTEPEOMETPHH U CIEACTBUSX U3 HUX U YMETh MPUMEHSITh
HX IIPU PELIECHUH 3a1a4;

- YMETb CTPOUTH CEYEHHsSI MHOTOI'PAHHUKOB C HCIIOJB30BAaHUEM PA3JIMYHBIX METOHOB, B TOM
YHUCJIE U METOJA CIIEJIOB;

- UMETH NPEJICTABIEHUE O CKPEIIUBAIOIINXCS MIPSAMBIX B IPOCTPAHCTBE U YMETh HAXOAUTH YIOJl U
pacCToOIHNUE MEXKY HUMH,

- IPUMEHATH TEOPEMBI O MAPAIIETBHOCTH MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE MPH PELIEHUN
3az1ayg;

- YMETh MPUMEHSATH MapajlieTbHOE TPOSKTUPOBAHUE AJIsl U300paxeHus Guryp;

- YMETb IPUMEHSATH MEPIEHAUKYISIPHOCTH MPSIMOM U TUIOCKOCTH ITPH PELICHNH 3a/1a4;

- BJIAJIETh MOHATUAMHU OPTOTOHAIBHOE IMPOEKTUPOBAHUE, HAKJIOHHBIE U UX MPOEKLHUU, YMETH
MIPUMEHATE TEOPEMY O TPEX NEPIECHAUKYISIPAaX IPU PELICHUHN 3a0aY;
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- BJIaJICTh NOHATHUSAMU PACCTOSIHUE MeXAy (GUTrypamu B MPOCTPAHCTBE, OOUINI MEepIIEHIUKYISP
JIBYX CKPEIIMBAIOLIUXCS IPSIMBIX U YMETh MPUMEHSTh X MPU PEIICHUH 33/1a4;

- BJIAJICTh OHATUEM YTOJI MEXKIY MPSMOI U INIOCKOCTHhIO U YMETh MPUMEHSTH €ro MPHU PelIeHUH
3az1ay;

- BIIAQJCTh MOHSATUSMHU JBYIPAHHBIM YTOJI, YroJl MEXAY IUIOCKOCTSIMH, IEPHEeHIUKYISPHbIE
MJIOCKOCTH M YMETh MIPUMEHSATh UX MIPHU PELICHUH 33]1a4;

- BJIaJIeTh MOHATUAMHU IIpU3Ma, NapajuleJenunel 1 NPUMEHSITh CBOMCTBA Mapaljiesienumnea mpu
pEIICHUH 3a]1a4;

- BIIQIETh MMOHATHEM MPSAMOYTOJIbHBIN NapasuieJIenune/ U IPUMEHATh €ro Ipy peleHu  3a1a4;

- BJIQJICTh MOHATUSMU MUPAMHIA, BUABl MUPAMHUI, SJIEMEHTHI MPaBUIBHON MUPaAMUABl U YMETh
MPUMEHSTh UX MPU PEeUICHUH 3a/1a4;

- UMETh MPEJICTABIICHUE O TeopeMe Diliepa, MPaBWIbHBIX MHOTOIPAHHHUKAX;

- BJIQJIETh MOHSTHEM IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHUKOB U YMETh MPUMEHSTH €ro Mpu
pEIICHUH 3a]1a4;

- BJIAJIeTh MOHATUSMU Tela BpamleHus (UWIMHIP, KOHYC, map u cdepa), UX CEYCHHS] U YMETb
MIPUMEHSATh UX TIPU PEIICHUU 3a]1a4;

- BJIaJICTh MOHATHAMH KacaTeJIbHbBIE IPSIMbIE U MJIOCKOCTU U YMETh MIPUMEHSITh U3 MPH PEIICHUN
3a/1ay;

- UMETh TPEJCTaBICHHsS] O BIUCAHHBIX M OMHUCAHHBIX cepax U yMeTb MPUMEHATh HX MHpPH
pelIeHny 3a/1ay;

- BJIaJIeTh MOHATHSIMH 00BEM, 0ObEMbl MHOTOTPAaHHUKOB, TeNl BPAIICHUS M MPUMEHATh UX IPH
pelIeHnu 3a/1ay;

- UMETh MPEJCTABICHUE O Pa3BEePTKE LUIUHAPA U KOHYCA, IUIOU[AJAN MOBEPXHOCTU IMJIMHIpPA U
KOHYCa, YMETh MPUMEHSITh UX MPHU PEIICHUU 33/1a4;

- IMETh IIPEJICTaBJICHUE O IJIOIAAH c(hephl U yMETh MPUMEHSThH €ro MIPH PEIICHUH 3a]1a4;

- YMETh peliaTh 3a7a4i Ha KOMOMHAIIMK MHOTOTPAHHUKOB U TEJ BPAIICHHUS;

- UMETh MpEJCTaBlIEHUE O MOJ00UM B MPOCTPAHCTBE M YMETh pelIaTh 3a7aud Ha OTHOLICHHE
00BEMOB U IIJIOMIA/IeH TOBEPXHOCTEN MTOAOOHBIX (DUTYD.

B nosceounesnoii soicuznu u npu uzyyeHuu Opyeux npeomemos:

COCTaBJISITh C UCIIOJIb30BAHUEM CBOMCTB T€OMETPUUYECKUX (DUTYp MATEeMAaTHUYECKHUE MOICIH ISt
pelIeHusl 3a/ay MPaKTUYECKOro XapakTepa U 3a/ady U3 CMEXHBIX JUCHUIUIMH, MCCIEI0BATh
MOJTYYCHHBIE MOJIEJIM U UHTEPIIPETUPOBATH PE3yIbTaT

Y4eHuK MOJyYUT BO3MOKHOCTh HAYYUTHCS:

- UMETh MpeJICTaBlIeHne 00 aKCHOMAaTHYECKOM METO/IE;

- BJIAJETh MOHATHEM T€OMETPUUYECKHUE MECTA TOUEK B MIPOCTPAHCTBE U YMETh IPUMEHSATh UX JJIs
pelieHus 3aiay;

- YME€Th NPUMEHSATH JUIsl PEeIIEHU 3a7a4 CBOMCTBA IJIOCKUX U ABYTPaHHBIX YIIIOB, TPEXTPAHHOTO
yriia, TEOPEMbI KOCUHYCOB M CHHYCOB JUIsl TPEXTPAHHOTO yIJia;

- BJAJETh TMOHATHEM NEPHEHAMKYISIPHOE CEYEHUE MPU3Mbl U YMETh MPUMEHATh €ro Ipu
pelIeHny 3a/1ay;

- UMETh NPEJICTABIIEHUE O IBOWCTBEHHOCTH MPABUIIbHBIX MHOTOTPAHHUKOB;

- BJIQJIETh TOHATHSIMHU ILIEHTPAIbHOE M TapaIEIbHOE MPOSKTHPOBAHWE M TPUMEHSTh WX TIPHU
MOCTPOEHUHU CEYEHUN MHOTOI'PAaHHUKOB METO/I0M MPOEKIUH;

- UMETh TPEJCTABICHNE O pa3BEepPTKE MHOTOTPAHHUKA W KpaTyalilieM IyTH Ha TOBEPXHOCTH
MHOTOTPaHHUKA;

- UIMETh MPEJICTABIICHNE O KOHUYECKUX CECUCHHSIX;

- UMeTh TpEICTaBICHHE O Kacaroumxcs chepax M KOMOMHAIIMM TN BpAIICHHUS U YMETh
MPUMEHSATH UX TIPH PEIICHUH 3a]1a4;

- IPUMEHSTH NP PEIICHUH 3a/1a4 GOPMYIy PACCTOSHUS OT TOUKH JI0 TIIOCKOCTH;

- BIIQJIETh PA3HBIMU CHOCOO0AMHU 3aJaHUs TPSMON YpPaBHEHHMSIMH M YMETh TPUMEHSATH TPH
pELIeHUH 33/1a4;
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- IPUMEHATHh IPH PELICHUM 3aJa4 U [OKa3aTeJbCTBE TEOPEM BEKTOPHBIM METOJ U METOA
KOOp/IMHAT;

- UMETh IIpeJCcTaBIeHUE 00 akcuomMax 00beMa, MPUMEHATh (POpMYsIbl 00BEMOB MPSIMOYTOJIBHOIO
napajuleJenune1a, Ipyu3Mbl ¥ MUPaMUbl, TETpadipa Py PELICHUU 3a/1ay;

- IPUMEHATH TEOPEMbI 00 OTHOIIEHUSAX 00BEMOB IPU PEIICHUH 3a]1a4;

- IPUMEHSATh UHTErpal JJIsl BIYMCIEHUS 00bEMOB U ITOBEPXHOCTEN TEJ BpAlllEHUs, BBIYMCICHUS
II0IIAAM c(eprudecKoro mnosica 1 00beMa IapoBoro Cios;

- UMEThb IIPEJICTaBICHUE O JIBUKEHUSX B MPOCTPAHCTBE: MapajlieIbHOM IEPEHOCE, CUMMETPUH
OTHOCHUTEJIBHO IUIOCKOCTH, LCHTPAJIbHOM CHUMMETPHUH, II0BOPOTE OTHOCHUTEIBHO IIPSAMOH,
BUHTOBOW CUMMETpPUH, YMETh IPUMEHSITh UX MPU PELICHUH 3a/1ay;

- IMETh IIPEJCTABJICHUE O IIJIOIAAH OPTOrOHAJILHOM MPOCKIUHY;

- UIMETb MPEACTABIECHUE O TPEXTPAHHOM U MHOTOI'PAHHOM YIJIE U IIPUMEHSTH CBOMCTBA IJIOCKUX
YIJI0B MHOTOIPAHHOTO YIJIA IIPH PEIIEHUY 3a1a4;

- UMETh NPEJCTaBICHUS O NMPeoOpa3oBaHUM MOAOOUS, TOMOTETUH M YMETh IMPUMEHSATh UX TPU
pEILIECHNN 3a]a4;

- YMETb pellaTh 33J]a4l Ha TNIOCKOCTH METO/IaMU CTEPEOMETPUH;

YMETb NPUMEHSThH (POPMYJIbl 00BEMOB IPH PEILICHUH 33a4

BexkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Y4eHHK HAYYUTHCH!

- BJIQJIETh MTOHATUSMH BEKTOPBI U UX KOOPANHATHI;

- YMETb BBIIOJIHATH ONEpalui HAJl BEKTOPaMU;

- MCII0JIb30BATh CKAJISIPHOE MPOU3BEIEHUE BEKTOPOB MPU PELICHUH 3a/1a4;

- IPUMEHATh ypaBHEHUE IJIOCKOCTH, (POPMYITy pacCTOSHUS MEXIY TOUKaMH, ypaBHEHUE chepbl
IIPU pELICHUH 33/]a4;

- IPUMEHSATH BEKTOPBI XU METOJ, KOOPAMHAT B IIPOCTPAHCTBE IIPU PELLICHUN 3a7a4

Y4YeHuK MoJy4YuT BO3MOKHOCTD HAYYUTHCSH:

- HocTtuxkenue pe3ynbraToB pazzaena ll;

- HaXOUTh 00bEM MapajulesienuIea U TETPadApa, 3aJaHHbIX KOOPAMHATAMU CBOMX BEPILINH;

- 3a/1aBaTh NPSIMYIO B IPOCTPAHCTBE;

- HaXOJIUTh PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTU B CUCTEME KOOP/MHAT;

HaXOJUThb PACCTOSHUE MEXKY CKPELIMBAIOIIMMHUCS NPSMBIMU, 33JaHHBIMUA B CUCTEME KOOPAUHAT
Hcropusi MaTeMaTHKHU

Y4eHHK HAYYUTHCH:

- MeTh nipeacTaBieHre o0 BKJIa/l€ BBIIAIOLIMXCSI MATEMAaTUKOB B pa3BUTHE HAYKU;

IIOHMMATh POJIb MAaTEMATUKH B pa3BuTUN Poccu

Y4YeHuK NoJy4YuT BO3MOKHOCTD HAYYUTHCH!

HHocmuoicenue pezynomamos pasoena |l

Metoabl MaTeMaTHKH

Y4eHHK HAYYUTBHCH:

- Hcnonb3oBaTh OCHOBHBIE METOJIbI JJOKA3aTENbCTBA, MPOBOAUTH JOKA3aTEIbCTBO U BBINOJIHATH
OIIPOBEPKEHHUE;

- IPUMEHSATh OCHOBHBIE METO/IbI PEIIEHUS] MATEMaTHUECKUX 3a71ay;

- Ha OCHOBE MAaTeMaTHYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE XapaKTEpU30BaTb KpacoTy U
COBEPILIEHCTBO OKPY’KAIOIIET0 MUPa U MIPOU3BEICHUM HCKYCCTBA;

- IPUMEHSATH IPOCTEUIINE IPOrPAMMHBIE CPEACTBA M NIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI
IIPU PELIeHNH MaTeMaTHYeCKUX 3ajiay;

MI0JIb30BAaThCSl NMPUKIAJHBIMU IPOrpaMMaMHM M INpPOrpaMMaMM CHUMBOJIBHBIX BBIUMCIEHUM IS
UCCIIEIOBAaHMS] MAaTEMAaTUYECKUX OOBEKTOB

Y4eHuK moJy4YuT BO3MOKHOCTD HAYYUTHCH!

- HocTtmxenue pe3ynpraToB pasaena ll;

- IPUMEHATh MaTEMAaTUYECKUE 3HAHUS K MCCIIEJOBAHUIO OKPYKAIOIIEro MUpa (MOJAEIMpPOBAHUE
(bu3HYECKUX MPOIIECCOB, 3a/1a4U SKOHOMUKLL)
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COJAEPKAHUE YYEBHOI'O ITPEIMETA «MATEMATHKA» 10 KJIACC

Anre0pa M HaYaJIa aHAJIHM3A

1. IloBTOpenme

Pemenuie 3a1a4 ¢ UCMOJIb30BAHUEM CBOMCTB YMCEN U CUCTEM CUMCIEHUS, IETUMOCTH, T0JIeH
Y 4acTeH, MPOLEHTOB, MOJYJIEN yncell. Pemenne 3a1a4 ¢ UCIOJIb30BaHUEM CBOWMCTB CTENIEHEW U
KOpHE, MHOTOWICHOB, MPe0Opa30BaHUil MHOTOUYWIEHOB U APOOHO-PALMOHAIBHBIX BBIPAXKECHUU.
Pemenue 3amau ¢ MCmoJib30BaHUEM T'paJyCHOM MeEpbI yria. Moaynp 4YMClia U €ro CBOMCTBA.
Pemenuie 3amau Ha IBMKEHHE U COBMECTHYIO pabOTy, CMECH U CILJIaBbl C MOMOLIBIO JIMHEHHBIX,
KBaJPaTHBIX U JPOOHO-pAllMOHATBLHBIX YPaBHEHUH W MX cUCTeM. PerieHue 3amad ¢ MOMOIIBIO
YHUCIIOBBIX HEPABEHCTB M CHCTEM HEPaBEHCTB C OJHOW MEpEeMEHHOW, C MPUMEHEHUEM
M300paXeHUS YMCIIOBBIX TPOMEXKYTKOB. Perienne 3a1a4 ¢ UCIOIb30BAaHUEM YUCIIOBBIX (DYHKITUI
u ux rpaduxos. Mcnonp3oBaHue CBONCTB U TpadUKOB JIMHEHHBIX U KBAJPAaTUYHBIX (QYHKIUH,

00paTHOM mpornopuuoHanbHocTH M QyHkuun Y = VX. ['paduyeckoe pemieHne ypaBHEHHid u

HepaBeHCTB. Mcronp30Banne onepanuii HaJ MHOYKECTBAMU M BBICKa3bIBaHUSAMU. Vcnonbp3oBanne
HEpaBEHCTB M CHUCTEM HEPAaBEHCTB C OJHOM IEepeMEHHOW, YHCIOBBIX IPOMEXKYTKOB, HX
o0beMHeHn 1 nepecedeHuid. [IpuMeHeHne nmpu pemeHuy 3a1ad CBOUCTB apu(METHUECKON U
reOMETPUYECKOM MpPOrpeccuu, CyMMMPOBAaHUs OECKOHEUHOW CXOAALIeNcs TIeOMETpUYECKOn
POTPEeCCUu

2. MHuo:xecTBa. /lelicTBUTEILHbIE YHCJIA.

MHoxecTBa (YUCIOBBIE, TEOMETPUIECKUX (PUTyp). XapaKTepUCTHUECKOE CBOWCTBO, DJIEMEHT
MHOX€ECTBA, IyCTOe, KOHEUHOEe, 0eCKOHEUHOe MHOKeCTBO. Cr1ocoObl 3a/1aHMsI MHOKECTB
[TogmHOXkecTBO. OTHOIICHHUS TPUHAICKHOCTH, BKIIOUCHHUS, paBeHCTBA. Onepannuu Hax
MHoxecTBaMu. Kpyru Ditnepa. Koneunble 1 6eCKOHEUHbIE, CYETHBIE U HECUETHBIE MHOYKECTBA.

VicTuHHBIE U JTO’KHBIE BBICKA3bIBAHHSI, OTIEPALIMU HAJ| BBICKA3bIBAHUAMU. A1eebpa
svickazvieanutl. CBsI3b BBICKA3bIBAHUN C MHOKECTBaMU. KBaHTOPBI CyILIECTBOBAHUS U
BCEOOIIHOCTH.

3aKoHBI JTOTUKU. OcHo8Hble 02utecKue npasuia. PelieHre Jornueckux 3a1ad ¢
HCIIOJIb30BaHUEM KPYToOB Dilliepa, OCHOBHbIX 102UYECKUX NPABUI.

Ymo3zaximouerus. OG0CHOBaHMS U 10Ka3aTENIbCTBO B MaTeMaTHKe. TeopeMbl. Busl
MaTeMaTHYeCKUX YTBEPXKICHUN. Buowvl dokazamenvcme. Mamemamuueckas uHOYKYusl.
Ymeeporcoenus: obpamnoe oannomy, npomugononodcHoe, 00pamHoe npoOMuUEONOI0HCHOMY
oannomy. IIpu3HaK 1 CBOMCTBO, HEOOXOAUMBIE U IOCTATOUYHbIE YCIOBHUS.

OcHosnas meopema apupmemuxu. Ocmamku u cpasuenust. Aneopumm Esxnuoa. Kumaiickas
meopema 06 ocmamkax. Manas meopema Pepma. Q-uunvie cucmemvl cuucieHus. PyHKYus
Duinepa, yucio u cymma oeaumenei HamypaibHo20 YUCIA.

3. Tpuronomerpus.

Pangmannas Mepa yria, TpUTOHOMETpUYECKash OKPYKHOCTh. TpHUroHOMeTpHuecKue (HyHKIHH
yucen U yrioB. GopMyibl NPUBEIEHUS, CIOKEHUSI TPUTOHOMETPUUECKUX (YHKLUH, HOPMYIIbI
JBOWHOTO W TIOJOBMHHOTO aprymeHta. [IpeoOpa3oBaHne CymMMBbl, pa3HOCTH B IPOW3BEICHHE
TPUTOHOMETPHUUYECKUX (QYHKIUH, 1 HAOOOPOT

4. DyHKUMH.

Hymn ¢yHKuM, npoMexyTKH 3HAKOIMOCTOSIHCTBA, MOHOTOHHOCTh. HauOomnbinee u
HanMeHbIee 3HaueHne QyHkmuu. [lepnonnyeckne dyHknnu. UeTHble W HEdeTHBIE (DYHKITHH.

@yuxkyuu «0pobHas wacmov yuciay y = {X} u «yenas yacmo yuciay Yy = [X] .
Tpuronomerpudeckne (GyHKIMU dYUCIOBOTO aprymeHtra Y =COSX, y=sinx, y=tgXx,
y = ctg X CBoiicTBa 1 rpavKu TPUTOHOMETPUUECKUX (DYHKITUH.

OOpatHble TpUrOHOMETpUYeCKHe (PYHKIMHM, MX TJIaBHbIE 3HAUY€HHs, CBOWCTBA M TIpaduKu.
Tpuronomerpuueckue ypaBHeHUs. OIHOPOAHBIE TPUTOHOMETPUYECKUE YypaBHEHHs. PemieHue
IIPOCTEUIINX TPUTOHOMETPUUYECKUX HEpaBeHCTB. IIpocreiime cucTeMbl TPUTOHOMETPUYECKUX
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YpaBHEHUH.

5. KommiexkcHble ynciia

[lepBuuHBIE IPEACTABICHUS O MHOXKECTBE KOMIUIEKCHBIX YHUCEI. [elicmeus ¢ KOMNIeKCHbIMU
yucnamu. Komnnexcro conpsacennvie yucna. Mooynv u apeymenm yucaa. Tpueonomempuueckas
@opma komnnexkcrnoeo yucia. Pewenue ypagnenuti ¢ KOMNIEKCHbIX YUCTAX.

6. YpaBHeHHS M HepaBeHCTBA

[IpeoOpa3oBanust rpapukoB (YHKUMI: CHBHUI, YMHOXEHHE HAa YHCIO, OTpaXKeHHE
OTHOCHUTEJIBHO KOOPIMHATHBIX OCEH.

Penienue ypaBHeHUI U HEPABEHCTB, COACPKAIINUX IEPEMEHHYIO I10J] 3HAKOM MOJYJIS.

B3anmuo obparnbie pynkiuu. I'paduku B3auMHO 00paTHBIX (YHKITHIA.

7. Ilpou3sBoaHas

CyMMBI U psiZibl, METO/IBI CYMMUPOBAHHUS U IPU3HAKU CXOAUMOCTH.

TeopeMsl 0 PUOIMKEHUN AEHCTBUTEIBHBIX YHCEN PALIMOHATIBHBIMH.

MHosxecTBa Ha KOOPAUHATHOM MJIOCKOCTH.

Hepapenctso Komm—ByHsIKoBCKOT0, HepaBeHCTBO MeHcena, HepaBeHCTBA O CPEHHX.

[Tonstue mnpenena ¢yaknum B Touke. [lomsrtme mpenmena ¢(yHKIHM B OECKOHEYHOCTH.
AcumnTotsl rpaduka ¢yHkiuu. CpaBHEHHE OECKOHEYHO MajblX M OECKOHEYHO OOJIbIIHX.
HenpepsiBHocTh QyHKITME. CBOMCTBa HenpepbIBHBIX (hyHKIMiA. Teopema Beiiepmtpacca.

Huddepenunpyemocts pynkuuu. [IpousBoanas Gpynkuuu B Touke. Kacarensnas k rpaduky
¢ynkuuu. ['eomerprueckuii 1 GU3MUECKUil CMBICT IPOU3BOIHON. [IpMeHeHre TPOM3BOIHON B
¢usuke. [IponsBoansie aneMenTapHbix GyHkiuii. [lpaBuna nuddepenunpoBanus.

Bropast npousBosiHas, ee reoMeTpUUeCKUi U PU3MUECKUN CMBICIT.

Touku skcTpeMyma (MakcuMyma U MUHUMyMa). McciieoBanue sineMeHTapHbIX (QyHKIMM Ha
TOYKHM DSKCTpEeMyMma, HauOOJbIlee W HaWMEHbIIEE 3HAYCHHE C TIOMOIIBIO IPOU3BOTHOM.
[Toctpoenue rpadukoB QyHKIUI ¢ MOMOLIBIO NPOU3BOJIHBIX. [IpuMeHeHne Mpou3BOAHON NMpHU
pemennn 3a1a4. HaxoxaeHue skcTpeMyMoB (yHKIIMKA HECKOIBKUX TIEPEMEHHBIX.

I'eomeTpust

8. TIloBTopeHue

Pemenne 3amau ¢ MCIONB30BaHMEM CBOMCTB (UIyp Ha IUIOCKOCTH. PemieHue 3agay Ha
JI0Ka3aTeNbCTBO W IOCTPOCHHE KOHTpHpuUMepoB. [IpuMeHeHHne mnpocTeHNX JIOTHYECKUX
npaBwil. PelieHne 3agad C HCHOJB30BAHMEM TEOPEM O TPEYrOJbHUKAX, COOTHOILICHUN B
IPSIMOYTOJIBHBIX TPEYrOJbHUKAX, (PAKTOB, CBA3AHHBIX C YEThIpEeXyrojibHUKaMu. Pemienue 3agau
C HCIIOJIb30BaHMEM (DaKTOB, CBS3aHHBIX C OKpYKHOCTsAMH. PelieHue 3agau Ha M3MepeHHs Ha
IUIOCKOCTH, BBIYMCIEHUS JJIUH W IUomaneil. Pewenue 3a0au ¢ nomowplo 6eKmopos u
KOOpOUHam.

9. Harasjauasi crepeoMeTpusi.
[Tpusma, napannenenumnes, NMpaMuaa, TETPAdIP.
OcHOBHBIE MTOHATHS TEOMETPUU B MIPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U CIIEACTBHS U3 HUX.
[TonsiTHE 006 AKCHOMATHYECKOM METOJIE.
Teopema Menenaa nns terpadapa. IloctpoeHne ceueHuii MHOIOTPaHHUKOB METOIOM CIIEJIOB.
[{enTpansHOE poekTHpoBanue. IlocTpoeHne ceueHnii MHOrOrpaHHMKOB METO/I0M IPOEKLUI
[IpsimMbIe 1 IIOCKOCTH B MPOCTPAHCTBE
CkpemuBaromecs: NpsIMble B IPOCTPAHCTBE. YTOJd MEXKIAYy HUMHU. MeToabl HaxXO0KIEHUs
paccTOSTHUMN MEXTy CKPEIIMBAIOIMMHUCS MPSMBIMU.
Teopembl O mNapaIeIbHOCTH MPSAMBIX M IUIOCKOCTEH B mpocTpaHcTBe. [lapannenbHoe
IPOEKTHpOBaHUE U N300paxkeHue ¢puryp. ['eomerpuueckrue Mecta ToUeK B IPOCTPAHCTBE.
[TeprieHAUKYIApHOCTD MPSAMOM M IIOCKOCTH. OpTOroHalbHOE MpoeKTUpoBaHue. HakioHHble 1
npoekuuu. Teopema o Tpex neprneHIuKynsIpax.
Buner TetpasapoB. OpTOLEHTpUYECKUI TETpad]p, KapKacHbIA TETpadJp, paBHOTPaHHBIN
terpasap. [IpsimoyronbHbIi TeTpasip. Meauansl U OMMeauaHbl TETpadapa.
JocTpanBanue TeTpasgpa 10 NapajuleIenuneia
Pacctosnust Mexay ¢urypamu B npocTpaHcTBe. OOmMI  MEepHeHAMKYISp  ABYX
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CKPELIUBAIOIINXCS MPAMBIX.

Vsl B npoctpanctse. IlepnenaukynspHsle miockoctu. [hnomans OpTOroHaIbHON NMPOECKIIMH.
[lepnienaukynsipHoe ceyeHUe MpU3Mbl. TpexrpaHHbIi M MHOTOrpaHHbId yroia. CBoiicTBa
IUIOCKHUX YIJIOB MHOIOrpaHHOro yria. CBONCTBa IUIOCKMX U JIBYTPaHHBIX YIJIOB TPEXTPAHHOIO
yria. TeopeMbl KOCUHYCOB M CHHYCOB JUIsl TPEXTPAHHOI'O yria.

10. MHOrorpaHHHMKH.

Bunbl MHOTOrpaHHUKOB. Passepmku mHozoepannuka. Kpamuaiiwue nymu na nogepxnocmu

MHO202PAHHUKA.

Teopema  Ounepa. llpaBWibHbIE  MHOTOTPAHHUKH. /[8oticmeeHHOCMb  NPABUTILHBIX
MHO202PDAHHUKOS.

[Ipusma. IMapamtenenunesn. CBolicTBa napaienenumnena. [IpsMoyroibHbIi napaieenume].
HaxnoHHsle TPU3MBL.

[lupamuga. Buasl nupamua. OieMeHTbl NpaBwibHOM nupamuabl. [lupamuaer ¢
PaBHOHAKJIIOHEHHBIMU PeOpaMu M IpaHsIMH, UX OCHOBHBIE CBOICTBA.

[1nomaay noBepXHOCTENH MHOTOIPAHHHUKOB.

12. ]IBm:keHue.

lsudicenust 8 npocmpancmee: napaiielbhbll NePeHoC, CUMMEMPUST OMHOCUMENLHO NIAOCKOCHU,
YEHMPATLHASL CUMMEMPUSL, HOBOPOM OMHOCUMENTLHO NPSAMO.

Ilpeobpazosanue nodobus, comomemus. Pewenue 3a0au na niockocmu ¢ ucCnoiv3osauuem
cmepeomempudeckux Memooos

13. BeposITHOCTb U CTATUCTHKA, JIOTHKA, TeoOpUs rpagoB U KOMOMHATOPUKA

IloBTOpEHME.

[ToBTOpenue. Vcnonb3oBaHue TabmuIl M IuarpaMM Ajis IPEICTaBICHUs TaHHBIX. Pemienue
3a7lad  Ha I[PUMEHEHHE OINMCATEIbHBIX XapaKTEPUCTUK YHCIOBBIX HAOOpOB: CpEIHUX,
HauOOJBIIET0 U HAUMEHBIIETO 3HAUEHUs, pa3Maxa, JAUCIEPCHH U CTAaHAAPTHOTO OTKIOHEHUS.
Brranciienne 49acToT W BEpOSTHOCTEW COOBITHH. BbrumcieHne BepoOsSTHOCTEH B OIBITaX C
PaBHOBO3MOXKHBIMU ~ 3JIEMEHTAapHbIMU  ucxogamu.  Mcmonp3oBaHue  KOMOMHATOPHKH.
Borunicnenue BepoATHOCTEM He3aBUCHMBIX coObITHMH. Mcmonb3oBaHue (GOpMysbl CIOKEHUs
BEPOSTHOCTEH, narpamm Diijepa, JepeBa BeposaTHOcTeH, popmyisl bepHyau

Kom0unaTropuka 1 BeposiTHOCTb. JJIeMeHThI TEOPUH BEPOSITHOCTH M MaTeMaTHYeCKOH
CTATHCTHKH

Beposamnocmuoe npocmpancmeo. Akcuomvl meopuu 8eposmHocmel.

YcnoBHas  BepoATHOCTH. lIpaBuino  ymHOXeHHs BeposTHocTe. dopmyna IOJHON
BeposaTHOocTH. Dopmyna baiteca.

JluckpeTHble CiydaliHbIE BEIMYMHBI M pacnpenencHuss. COBMECTHBIE PpacHpelEICHHUs.
Pacnipenenenuie cymmbl ¥ MPOU3BEACHMSI HE3aBUCUMBIX CIIy4alHBIX BEIMYMH. MareMaTH4ecKoe
OKHUJAHUE W JUCIEPCHs CIIy4alHOM BEJIMYMHBI. MaTeMaTHMUecKOe OXHJaHUE WM AUCIIEpPCHUs
CYMMBI CJIy4allHbIX BEJTHMYHH.

bunapnasg  caywyaniHas ~— BenMuMHa,  pacnpenencHue  bepnymm.  I'eoMmerpuyeckoe
pactpeneiieHne. bUHOMMaBHOE pacmpeneseHue M €ro CBOUCTBA. [ unepeceomempuueckoe
pacnpeoenenue u e2o c8oUCMaa.

COJAEPKAHUE YYEBHOI'O IIPEJJMETA «MATEMATHKA» 11 KJIACC

Aure0pa m HavaJIa aHAJIN3a
1. ®yukuum.

[TokazarenbHast yHKLMS U ee cBolicTBa U Tpaduk. Yucno € u pynkuusa y =e*.

Jlorapudm, cBoiictBa norapudma. JlecaTHuHBIA U HaTypanbHbIi Jorapudm. [IpeodbpazoBanue
gorapumuueckux  BblpaxeHuil.  Jlorapupmuueckue — ypaBHEHMS] M HEPAaBEHCTBA.
Jlorapudmuueckast pyHKIUS U ee CBOICTBA U rpaduk.

Crenennas ¢GyHKIUS U €€ CBOICTBa U rpaduk.

2. YpaBHeHMs M HEepPaBeHCTBA
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MeTto uHTEpBaNOB AJi pelleHns HepaBeHCTB. [’ padmyeckue METOIbl pelieHnsl ypaBHEHUH 1
HEepaBeHCTB. PerieHune ypaBHEHUH M HEPABEHCTB, COJAEPXKAIIMX IEPEMEHHYIO IOJI 3HAKOM
MOJTYJIS.

Cucrembl TOKa3aTeIbHBIX, JOTApUPMHUUECKUX M HPPALUOHAIBHBIX ypaBHEHHH. CHCTEMBI
MOKa3aTeIbHbBIX, JOrapu(MUUECKUX U UPPALMOHATILHBIX HEPABEHCTB.

YpaBHEHUsI, CHCTEMBI YPABHEHUH C IIapaMETPOM.

@opmyna bunoma Hvromona. Pewenue ypasnenuil cmenenu 6viue 2 CNeyudibHbiX 6UO0S.
Teopema Buema, meopema be3y. Ilpusooumvie u nenpugooumvie muocounenvl. OcHoenas
meopema  aneeopvl. Cummempuueckue MHO204YNeHbl. Llenouucnennvle u  yeno3HayHvle
MHO20Y]IeHbL.

Jluoghanmoswt ypasnenus. Llenuvie opoou. Teopema Depma o cymme K8aopamos.

3. THpousBoanas

[TepBooOpasnas. Heompenenennslii mnTerpain. IlepBooOpa3Hbie 3JeMEHTApHBIX (DYHKITHI.
[Tnomane kpuBonmHEWHON Tpanenuu. Popmyna Herorona-JleliOaumna. OmnpeneneHHbIN
uHTerpas. Beruucienue momanei miockux (uryp u oObeMOB Tel BpalleHHs] ¢ HOMOIIbIO
MHTETpasa.

Metonsl penieHust (GyHKIIMOHATBHBIX YPaBHEHUI U HEPABEHCTB.

I'eomerpus

4. Tena BpameHus

Tena BpameHus: IMWIMHAP, KOHYyC, map u cpepa. CedeHns TWIMHApA, KOHYca W Imapa.
[ITapoBoii cerMeHT, MapoBOil CIIOM, MIapOBOM CEKTOP (KOHYC).

VYcedeHHas nupamMuia ¥ yCEUEHHbII KOHYC.

Dnemenmul cpepuyeckoii ceomempuu. Konuueckue ceuenus.

KacarenpHble npsiMbIe U TUIOCKOCTH. Briicanusie un onmcannble cepsl. Kacarowuecs cghepeoi.
Kombunayuu men spawenus.

[Tnomane chepsl.

Paszsepmxa yununopa u kornyca. Ilnomanb moBepXHOCTU HUIMHIIPA U KOHYCA.

Kom0OuHanmuu MHOTOrpaHHUKOB U T€J BPALLEHUS.

5. BeKTOpbI M KOOPAUHATHI

BexTopel u koopauHaTel. CymMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHCIO. YTOJI MEXIY
BeKTOpaMu. CKaJIIpHOE TPOU3BENCHNUE.

VYpaBHeHue 1uiockocTd. DopMysia pacCTOSHUS MEXAY TOUYKaMH. YpaBHEHHE cCQepbl.
Dopmyna paccmoanus om mouxu 0o niockocmu. Cnocoowvl 3a0anus NPAMou YpasHeHUsMU.

Pewenue 3a0au u ookasamenbcmeo meopem ¢ NOMOWbIO 8EKMOPO8 U MEMOOOM KOOPOUHAM.
Dnemenmul 2eomempuu Macc.

6. O0bémbI Tea

[Tonstue o6bema. OOBEMbl MHOTOTpaHHUKOB. OOBbEMBI Tel BpalleHUs. AKcuomuvl obvema.
Bvi600 gpopmyn ob6vemos npsamoyzonvHoco napannienrenunedd, npusmvl u nupamuovli. Popmyivl
07151 HaxoxcoeHus oovema mempasaopa. Teopemvl 06 omHoOUEHUAX 0OBLEMOS.

Ipunoowcenus unmeepana K 6oluucienuio 00vemos u nosepxnocmeti men epawerus. Ilnowaos
cpepuueckoco nosca. Obvem waposozo cros. [lpumenenue 00vemos npu peuwieHuu 3a0ad.

[Togo6ue B mpoctpancTBe. OTHOIIEHHE OOBEMOB W ILIOMIAJEH MOBEPXHOCTEH IMOJO0OHBIX
buryp.

7. BepoAITHOCTb M CTATHCTHUKA, JIOTUKA, TeopHs rpagoB U1 KOMOMHATOPHKA

Kom0nnaTopuka v BeposITHOCTb.

DJieMeHTbI TeOPHHU BEPOSATHOCTH U MATEMATHYeCKOI CTATUCTUKH

HenpepoiBuble ciaydaiinple BenuuuHbl. [1m0THOCTH BeposTHOCTH. DYHKIMS pacnpeeneHHs.
PaBHOMepHOE pacnipeneneHue.

TlokazamenvHoe pacnpedenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u ezo npumenenue. HopmampHoe pacmpenenenue. DOyHKIUS
Jlanmaca. Ilapamerpsl HopMmanbHOrO pacmpeneneHus. I[lpumepbl ciay4daiHBIX — BEIMYMH,
MOTYMHEHHBIX HOPMAJIbHOMY 3aKOHY (TIOIPEUIHOCTh U3MEpPEHUH, poCT uenoBeka). [leumpanvras
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npeoenvbHas meopema.

Hepagencmeo Yebdviuesa. Teopema Yebviuesa u meopema bepuynnu. 3axon 6onvuux yucen.
Buvibopounsiii memoo usmepenus eepoamuocmeti. Ponv 3akona 6onbuiux yucen 8 Hayke, npupooe
u obuecmae.

KoBapuauust nByx ciydaiiHbiXx BenuuuH. IloHatne o koadduuueHTe KOppemnsiuu.
CoBmecTHBIE HAOMIOJCHHUA JIBYX CIyY4allHBIX BENWYHMH. Bwibopounwiii k02 huyuenm
Koppenayuu. Jluneunas peepeccus.

Cmamucmuueckas eunomesza. Cmamucmuka kpumepusi u ee yposeHs 3nauumocmu. llposepxa
npocmewux eunomes. OMAUpUYecKue pacnpeoenenus U UX Cc6A3b ¢ MeopemuidecKuMu
pacnpedenenuamu. Paneosas koppenayus.

Ilocmpoenue coomeemcmesuii. HnvekmusHvle u cropvekmuenvie coomeemcmsus. buexyuu.
Jluckpemnas nenpepvienocms. Ilpunyun Jupuxie.

Koouposanue. /[eouunas 3anuce.

OchosHvle nousmus meopuu epagos. epesws. /{souunoe doepeso. Ceaznocmo. Komnonenmol
cesiznocmu. Ilymu na epaghe. Diineposwvl u I amunbmorosvl nymu.
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TemaTnueckoe IUTaHUPOBaHHE MO y4yeOHOMY HpeaMeTy «Ainredpa» COCTABIEHO C YYETOM
paboueil mporpaMMbl BOCIUTaHUsA. BocnuTaTenbHbIN NOTEHIMAT JaHHOTO Y4eOHOTO MpeaMeTa

obecneyuBaeT peain3anuro HCICBbIX MPUOPUTECTOB BOCIIUTAHUSA o6yqafoumxc;{ COO

TEMATHYECKOE INTAHUPOBAHMUE 10 KJIACC

Ne TemaTnuyeckue pasaeibl KoJu-Bo yacos
n/n
AJiredpa 1 HayaJI0 aHAJIN3A
1 IToBTOpeHne matepuana 7-9 kiacca 5
2 JlelicTBUTENbHBIC YKCIIA 12
3 YuciioBbie QyHKIIUH 10
4 Tpuronomerpuueckue GyHKIUU 24
5 TpUroHoMeTpUIECKUE YPaBHEHHUS 10
6 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIPAKEHUI 21
7 KommiekcHble gucia 9
8 ITpon3BoHas 27
9 Komb6uHaropuka 1 BEposSITHOCTh 7
I'eomeTpus
10 | BBeneHue B CTEPEOMETPHIO 3
11 | [NapamienbHOCTh NPSIMBIX U INIOCKOCTEN 16
12 | llepneHIuKyISIpHOCTD MPSIMBIX U MIIOCKOCTEN 17
13 | MHoOrorpanHuKu 14
14 | HexoTopeble CBEJCHUS U3 INIAHUMETPUHN 12
15 | IloBTopenue marepuana 10 kmacca 25
Hroro 210
TEMATHUYECKOE INTAHUPOBAHHUE 11 KJIACC
Ne TemaTnueckue pasaesbl KoJu-Bo yacos
n/n
AJiredpa 1 Ha4aJI0 aHAJIN3A
1 IToBTOpenue marepuana 10 knacca 4
2 MHoro4wIeHbI 10
3 Crenenu u kopHH. CteneHHble (YHKIUU 24
4 ITokazarenbHast u gorapudmuyeckas GyHKIUs 31
5 [TepBooOpasHas u HHTETpal 9
6 DJeMeHThl TEOPUU BEPOSITHOCTH U MaTeMaTHYeCKOn 9
CTaTUCTHKH
7 VYpaBHeHus u HepaBeHCTBAa. CHCTEMBI YpaBHEHUN 1 33
HEPaBEHCTB
I'eomeTpus
8 BekTopsl B IpocTpaHCcTBE 6
9 MeTo1 KOOpAMHAT B IPOCTPAHCTBE 15
10 | lmauuap, KOHYC, Map 16
11 | O6BéMBI TET 17
12 | IloBropenue matepuana 10-11 knacca 30
Hroro 204
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