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Pabouas mporpamma yueOHoro npeamera «Matematruka» 6a3oBbiid ypoBeHb 10-11, kimacc (nanee
PIIVII, mporpamma) ompenensieT cojaep)kaHue oOpa3oBaHUs IO NPEIMETYy Ha YPOBHE CPEIHEro
ob1iero oopazoBaHus U o0ecrieunBaeT JOCTHKEHUE MJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS OCHOBHOM
obpazoBatenpHOU mporpammbl.  PITVII pa3paborana Ha ocHoOBaHMM TpeOoBaHM DenepaibHOro
rOCyJapCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa CPEIHEro oOuero oOpa3oBaHUs, YTBEPXKIEHHOIO
npukazoM MuHHCTEpCTBa 00pa3oBanus U Hayku Poccuiickoit @eneparmu (o1 17 mas 2012 1. Ne 413),
Ha OCHOBE TpeOOBaHUH K pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl CpPEIHEro
o01iero o0pazoBaHMs ¢ y4ETOM IIPOrPaMM, BKIIOYCHHBIX B €€ CTPYKTYPY.

IInanupyemMsble pe3yJbTaThbl 0CBOCHHS IPOTrPaAMMBbI

JIuunocmnuie pesynomamol B chepe OTHOLIICHUNA oOydarommxcs K cebe, K CBOEMY 370pPOBbIO, K
MO3HAHUIO ceOsl:

OpHUEHTAIH 00YJaIOIINXCS Ha TOCTIKEHUE JIMYHOTO CUACThS, PEATU3alUI0 TO3UTUBHBIX KU3HEHHBIX
MEPCIEeKTUB, HWHUIMATUBHOCTh, KPEATUBHOCTb, TOTOBHOCTb M CIOCOOHOCTh K JIMYHOCTHOMY
CaMOOTIPEIEIICHUIO, CITIOCOOHOCTh CTABUTH IIEITU U CTPOUTD KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh 0O0ECTeUYHTh CeO€ M CBOMM OJIM3KUM JIOCTOMHYIO JKM3Hb B TPOIECCE
CaMOCTOSITEJIbHOM, TBOPUYECKON U OTBETCTBEHHOW JIESITENBHOCTH;

TOTOBHOCTh M CIHOCOOHOCTH O0YYaromMXCs K OTCTaMBaHUIO JIMYHOTO JOCTOWHCTBA, COOCTBEHHOIO
MHEHUS, TOTOBHOCTh M CIIOCOOHOCTH BBIPaOaThIBATh COOCTBEHHYIO MO3UIIMIO MO OTHOIICHUIO K
OOIIECTBEHHO-TIOJUTHYECKUM COOBITUSIM MPOLLIOTO0 M HACTOSALIET0 Ha OCHOBE OCO3HAHUS U
OCMBICJIEHUS UCTOPHUH, TyXOBHBIX LIEHHOCTENU U TOCTUKEHUIN HALIEH CTPAHBIL;

TOTOBHOCTh M CIOCOOHOCTh OOYYarOMIMXCs K CAMOPAa3BUTHUIO M CaMOBOCIHUTAHUIO B COOTBETCTBUU C
00I11€4eTIOBEYECKMMH LIEHHOCTSIMU U HJIeaJlaMH TPaXIaHCKOTo 00IIeCTBa, MOTPEOHOCTh B (PU3NUECKOM
CaMOCOBEPILIEHCTBOBAHNH, 3aHATHAX CIOPTUBHO-03J0POBUTEIBHOM AESITEIBHOCTHIO;

NPUHATHE M pealn3auusi LEHHOCTeW 3J0poBoro M Oe3omacHOro obpasa KHU3HH, OepexHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (PM3MYECKOMY M MCHXOJIIOTHUYECKOMY
3/10pOBBIO;

HEMPUITHE BPEAHBIX MPUBBIYEK: KYPEHHUS, YIIOTPEOICHHS aJIKOT0JIsl, HAPKOTUKOB.

JlnuHoCTHBIE pe3ynbTaThl B chepe oTHOImEHUH obydatonuxcs K Poccun kak k Pogune (OreuecTBy):
poccuiickas HUJIEHTHYHOCTh, CIHOCOOHOCTh K OCO3HAHHUIO POCCHUCKON  HMJIEHTUYHOCTH B
MOJIUKYJIBTYPHOM COIIMYME, YYBCTBO MPUYACTHOCTU K UCTOPUKO-KYJIBTYPHOM OOIIHOCTH POCCHIICKOTO
Hapoja u cynb0e Poccnu, maTpuoTu3m, rOTOBHOCTH K CITy>KeHUI0 OTEUeCTBY, €ro 3allluTe;

YBOKEHUE K CBOEMY HapoOAy, YyBCTBO OTBETCTBEHHOCTH Iiepenl PonuHONM, TOpAOCTH 3a CBOWM Kpaw,
cBol0 PonuHy, mpoluioe W HacToslee MHOrOHAlMOHaNIbHOrO Hapojga Poccuu, yBaxeHue K
rocyJapCTBEHHBIM CHMBOJIaM (Tep0, dhiar, THMH);

(dbopMHpoBaHUE YBaXEHUS K PYCCKOMY SI3BIKY KaK rOCyJapCTBEHHOMY s13bIKy Poccuiickoit denepanuu,
SBIIAIOIIEMYCSI OCHOBOM pOCCHMCKOW HAEHTUYHOCTM M TJIaBHBIM (DaKTOPOM HAIMOHAIBLHOTO
CaMOOTIpEICICHUS;

BOCIIUTAaHHE YBXKEHUSI K KYyJIbType, S3bIKaMm, TPaJAULUSIM U OObHasM HapoIOB, MPOXKHUBAIOUIMNX B
Poccuiickoit @enepanuu.

JlnuHoCcTHBIE pe3yibTaThl B cdepe OTHOIICHWH OOydyarolmmxcs K 3aKOHY, TOCYIapCcTBY H K
IpaxaaHCKOMY OOIIECTBY:

IPAKJAHCTBEHHOCTh, TPAXXJAHCKAsl TMO3ULUS AKTUBHOTO M OTBETCTBEHHOTO YJIE€HAa POCCHMCKOTO
o0IIecTBa, OCO3HAIOMIETO CBOM KOHCTHTYIIMOHHBIE TpaBa M OOS3aHHOCTH, YBa)XArOMIETO 3aKOH U
MIPABOIOPSIIOK, OCO3HAHHO MPUHUMAIOIIETO TPAAUIMOHHBIE HAIIMOHANbHBIE U O0OIIEYeIOBeUeCKHe
T'YMaHUCTUYECKHE U JIEMOKPATHIECKUE [ICHHOCTH, TOTOBOTO K YYaCTHIO B OOIIECTBEHHOW KU3HU;
MpU3HAHUE HEOTUY>KJAEMOCTH OCHOBHBIX IpaB U CBOOOJ YeNOBEKa, KOTOPhIE MPUHAAIEKAT KaXKIOMY
OT POXKJEHUS, TOTOBHOCTh K OCYIIECTBICHUIO COOCTBEHHBIX MPaB U CBOOOJ 0€3 HApyIIEeHUs IMpaB U
cBO0O/ IpYrUX JIUL, TOTOBHOCTh OTCTaUBaTh COOCTBEHHBIE MpaBa U CBOOOIbI YeNIOBEKA U IPaKAaHUHA



COTJIACHO OOUICTIPU3HAHHBIM TPUHIMIIAM W HOPMaM MEXAYHApOJIHOTO IMpaBa M B COOTBETCTBUU C
Koncturynueit Poccuiickoit @enepanyu, npaBoBas U MOJUTHUYECKAs TPAMOTHOCTb;

MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKd M OOLIECTBEHHOU
IIPAKTUKHU, OCHOBAaHHOE Ha AMAJOre KyjibTyp, a TAaKXKe Pa3IU4HbIX (JOpM OOLIECTBEHHOI'O CO3HAHMA,
OCO3HaHHE CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

MHTEPHOPU3ALMS LIEHHOCTEH JEMOKPAaTUU U COLMAIBHOU COJIMIAPHOCTH, TOTOBHOCTH K JJOTOBOPHOMY
PETYJIMPOBAHMIO OTHOILIEHUH B TPYIIIIE WM COLMAIBHOM OpraHu3aluu;

TOTOBHOCTh O0YyYaroIUXCs K KOHCTPYKTUBHOMY y4YacTHIO B NPUHIATHU PEIIEHUH, 3aTparuBarouX UX
npaBa M MHTEPEChl, B TOM 4YHCIE B pa3IUYHBIX (opMax OOIIECTBEHHON CaMOOpraHU3aIHH,
CaMOYIIPaBJIEHMsI, OOIIECTBEHHO 3HAUUMOMN JEATENbHOCTH;

NPUBEP)KEHHOCTh HJCSIM HWHTEpHAIIMOHATU3MA, JpPYKOBI, PaBEHCTBA, B3aUMOIIOMOILM HAPOJOB;
BOCIIMTAHWE YBAKUTEIBHOIO OTHOIICHHA K HALMOHAIBHOMY IOCTOMHCTBY JIIOJEH, MX YyBCTBaM,
PETUTHO3HBIM YOCKICHUSAM,

TOTOBHOCTh OOYYalOIIMXCsl MPOTUBOCTOSTh MICOJIOIMU HKCTPEMHU3MA, HAllMOHAIM3Ma, KceHohoouu;
KOppYNLMH; TUCKPUMHUHALMKU 110 COLMAIBHBIM, PEUTMO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM ITPU3HAKAM
U APYTUM HETaTUBHBIM COLUAJIBHBIM SIBJICHUSIM.

JInuHOCTHBIE pe3yNbTaThl B chepe OTHOIIEHUI 00YyJaloINXCsl C OKPY>KAIOLIMMH JTIObMU:
HPAaBCTBEHHOE CO3HAHUE U TIOBEJCHHE HA OCHOBE YCBOEHHS OOIIEUENIOBEYECKUX LIEHHOCTEH,
TOJIEPAaHTHOTO CO3HAHUS U IMOBEJIEHUS B MOJUKYIBTYPHOM MHpE, TOTOBHOCTU U CHOCOOHOCTH BECTH
IUAJor € APYTUMH JIIOJIbMH, JOCTUraTb B HEM B3aUMOIIOHMMAHUs, HAXOIUTh OOIIME LEeIu U
COTPYIHHUYATH JUISl UX TOCTHIKEHUS;

IPUHATHE TYMaHUCTUYECKHUX LIEHHOCTEH, OCO3HAaHHOE, YBAXHUTEIbHOE U J0OpOXKEIaTeIbHOe
OTHOIIIEHUE K JPYTOMY YEJIOBEKY, €T0 MHEHHIO, MUPOBO33PEHUIO;

CIIOCOOHOCTh K CONEPEKUBAHUIO U (JOPMUPOBAHUE MO3UTUBHOIO OTHOILIEHUS K JIIOJIIM, B TOM YHCIE K
JUIIAaM C OTPAHWYCHHBIMH BO3MOXKHOCTSIMU 370pPOBbS M HHBAJIUAaM; OEpeKHOE, OTBETCTBEHHOE M
KOMIIETEHTHOE OTHOIIEHUE K (PU3MUECKOMY U ICHUXOJIOIMUECKOMY 3/I0POBBIO IPYTUX JIOAEH, YMEHHE
OKa3bIBaTh IEPBYIO [IOMOILIb;

(GbopMHpOBaHKE BBIPAXKEHHOM B NMOBEJCHUM HPABCTBEHHOW IMO3UIMM, B TOM 4YHCJE CIIOCOOHOCTH K
CO3HATEJIILHOMY BBIOOPY [100pa, HPABCTBEHHOTO CO3HAHHMS W TIOBEACHHS Ha OCHOBE YCBOCHUS
O0III€YeTIOBEYECKMX IIEHHOCTEH W HPAaBCTBEHHBIX YYBCTB (Y€CTH, JONra, CIpPaBEUIMBOCTH,
MUJIOCEPANS U IPYKETIO0Hs);

pa3BUTHE KOMIIETCHIIUN COTPYIHUYECTBA CO CBEPCTHUKAMHM, AETBMH MIIAJIIErO BO3PACTa, B3POCIBIMU
B 00pa3oBaTeibHOM, OOIIECTBEHHO MOJE3HOU, y4eOHO-HUCCIIEIOBATENBCKOM, MPOEKTHOM M APYruX
BHJIaX JEATECIBHOCTH.

JlnuHOCTHBIE pE3ynbTaThl B c(epe OTHOIICHUIH OO0yJarommxcs K OKPYXKAIoIEeMy MHUDY, >KUBOU
IIPUPOJE, XYA0KECTBEHHON KYJIbTYype:

MHPOBO33PEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH, 3HAYMMOCTH HayKH,
TOTOBHOCTh K HAy4YHO-TEXHMUYECKOMY TBOPYECTBY, BIAJE€HUE JIOCTOBEpPHOW HHpOpManuen o
MIEPEIOBBIX JAOCTH)KEHUAX M OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW HAayKH, 3aUMHTEPECOBAHHOCTH B
Hay4HBIX 3HaHUSIX 00 YCTPOWCTBE MHpa U O0OIIECTBA;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHMCIIE caMOOOpa30BaHUIO, HA MPOTXKEHUN BCEi
KHU3HHM; CO3HATEIbHOE OTHOIIEHHE K HEMNpPepbIBHOMY OOPAa30BaHUIO KaK YCIOBHIO YCIELIHOW
npodeccHnoHaBEHON U OOIIECTBEHHON ACSITETbHOCTH;

9KOJIOTHYECKasl KyJIbTypa, Oepe’KHOE OTHOIIEHUS K POJIHON 3emiie, MpUpoaHbIM OoratctBaM Poccun n
MHUpa; MOHMMAHHUE BIMSHUS COLMAIBHO-DKOHOMUYECKUX IPOLECCOB HAa COCTOSHUE INPUPOAHON H
COLIMAJIbHONW CpENbl, OTBETCTBEHHOCTh 3a COCTOSHUE NPHUPOIHBIX PECYPCOB; YMEHHUS W HAaBBIKU
pa3yMHOI0 IPHUPOJIONOIb30BaHUS, HETEPIMMOE OTHOLIEHHWE K JACUCTBUSM, HPUHOCALIMM BpEX
HKOJIOTUH; TPHOOPETEHHE OIBITA 3KOJIOrO-HANPABIECHHOMN 1€ATEIIbHOCTH;

ACTETUYECKOE OTHOIICHUS K MUPY, TOTOBHOCTH K 3CTETHYECKOMY 00YCTPOHUCTBY COOCTBEHHOT'O OBITA.
JInuHOCTHBIE pe3ynabTaThl B cpepe OTHOIIEHUI O0OydyaroIMXCs K CEMbE M POAMUTENSIM, B TOM UHUCIE
IIOATOTOBKA K CEMEMHOM JKU3HU:

OTBETCTBEHHOC OTHOIICHHE K CO3JAHHMIO CEMbU HA OCHOBE OCO3HAaHHOIO IPUHATUS LEHHOCTEH
CEeMEMHOM KU3HHU,



MOJIOKUTETTBHBIA  00pa3 CEeMbH, POAUTEIHCTBA (OTIOBCTBA W MATEPHUHCTBA), WHTEPUOPU3AIIHS
TPaJULIMOHHBIX CEMENHBIX [IEHHOCTEH.

JluuHoCcTHBIE pe3ynabTaThl B cepe OTHOWIEHHA OO0ydalomuxcs K Tpyay, B cdepe couuanbHO-
AKOHOMHYECKUX OTHOIIICHHIA:

yBa)kKeHHE KO BceM (hopMaM COOCTBEHHOCTH, TOTOBHOCTD K 3aIlIUTE CBOEH COOCTBEHHOCTH,
OCO3HAHHBIN BBIOOp OymymIel Mpodeccuu Kak MyTh M CIIOCO0 peann3anui COOCTBEHHBIX KU3HEHHBIX
TJIAHOB;

TOTOBHOCTh OOYYarOmMXCsl K TPYIAOBOH MPO(ECCHOHAIBLHOW IESTEIbHOCTH KaK K BO3MOXXHOCTH
y4acTus B PEIICHUU JINYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHAIIMOHALHBIX TIPOOIIEM;
NOTPeOHOCTh TPYIUTHCS, YBOXKEHHUE K TPYAy U JIIOIIM TpPyAa, TPYIOBBIM JIOCTHIKEHHSIM,
TOOpOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIIEHHWE K pPa3HbBIM BHJAAM TPYIOBOH
NeSTeTbHOCTH;

TOTOBHOCTb K CaMOOOCITYy>KHBaHUIO, BKJIIOUYasi 00y4YEeHHE U BHIMOJIHEHUE JOMAIIHUX 00s3aHHOCTEH.
JluuHocTHBIE  pe3ynbTaThl B chepe  (U3NYECKOTO, ICHUXOJOTMYECKOTO, COIHMAIBHOTO H
aKaJeMHYECKOTo OJIAronoIyqust 00yJaroIIMXCS:

¢du3nvecKoe, SMOIMOHATEHO-TICHXOJIOTHYECKOE, COIMAIbHOE OJIArOmoIydYne OOyJarouIuxcsl B KU3HU
00pa30BaTeNbHON OpraHU3aIliH, ONIYIICHHE TeThbMU O€30MacHOCTH W IMCHUXOJIOTHYEeCKOro koMmdopra,
nH(pOpMaITMOHHOM 0€30MMacHOCTH.

Inanupyemoie memanpeomemmunie pezyaomamol oceoenus QOIT
MeranpeamMeTHbIe pe3yabTaThl OCBOSHUS OCHOBHOM 00pa30BaTeIbHOM MPOTpaMMbl TTPEICTABICHBI

TpeMs TpyIIaMHi YHUBEpCATbHBIX YueOHbIX AeiictBuil (YV ).
PerynatuBHble yHUBEpCaIbHbIE yueOHbIE IeHCTBUS
BhIyCKHUK Hay4YUTCS:

CaMOCTOSITEJIBHO OMNpEAENATh LW, 3aJaBaTh IAPAMETPbl U KPUTEPUHU, IO KOTOPBIM MOXKHO
ONPEACINTH, YTO 1I€JIb TIOCTUTHYTA;

OIIEHUBATh BO3MOXKHBIE MOCIEACTBHUS JOCTIKEHUS IIOCTABICHHON LIENIN B IE€ATEIbHOCTH, COOCTBEHHON
YKU3HH | J)KU3HHU OKPYXKAIOIIUX JIFOACH, OCHOBBIBAsSCh Ha COOOPAKEHUSIX ITUKH U MOPAJIH;

CTaBUTHh M (POPMYIHPOBATH COOCTBEHHBIC 3a/ladll B OOPa30BATEIBHOU NEATEIHHOCTH W >KU3HEHHBIX
CUTYyalUsIX;

OILICHUBATh PECYPCHI, B TOM YHCIIE BpeMsl M JPyrHe HeMaTepHuaabHBbIC PECYPChl, HEOOXOAMMBIE IS
JIOCTYKCHHMS IIOCTABJICHHOM 1IEJIH;

BBIOMpATh MYTh JOCTIDKCHUS LENH, TUIAHUPOBATH PEIICHHWE MOCTABICHHBIX 3a1ad, ONTUMHU3UPYS
MaTepHaibHbIE 1 HEMATEpUAIIbHBIE 3aTPATHI;

OpraHu3oBbIBaTh d(PPEKTUBHBIA MOUCK PECYpPCOB, HEOOXOAMMBIX NIl JOCTHKECHHS TOCTaBICHHON
[eTIN;

CONIOCTABIIATH NOJIYYEHHBIA PE3YyJIbTAT ACITEIBHOCTU C IOCTABIEHHOM 3apaHee LENbIO.
[lo3HaBarenpbHbIE YHUBEPCAILHBIE YUEOHEIE AEHCTBUS

BoeinyckHUK HAy4UTCS:

MCKaTh U HAXOAUTh 0000IIEHHBIE CIIOCOOBI peIIeHus 33134, B TOM YHCJIe, OCYILECTBIISATh Pa3BePHYTHIN
MH(pOPMAITMOHHBIN MOKCK M CTABUTh HA €T0 OCHOBE HOBBIC (yUe€OHBIC U ITO3HABATEIHHBIC) 3a/1a4H;
KPUTHYECKH OLIEHUBATh M HHTEPIPETUPOBATh MH(POPMALIMIO C pa3HBIX MO3MLMH, pacro3HaBaTh U
(buKCcUpOBaTh MPOTHBOPEUYHS B MHOOPMAITIOHHBIX NCTOYHHUKAX;

HCIOJIb30BATh Pa3JIMYHLIC MOJCIBHO-CXCMATUYCCKUC CPCACTBA IJid MPCACTABJICHUA CYHICCTBCHHBIX
CBSI3€H M OTHOIIICHHH, a TAK)KE MPOTUBOPEYNH, BBISIBJICHHBIX B HH()OPMAITMOHHBIX HCTOYHHUKAX;
HaxOJUTh U IPUBOAUTH KPUTHUYECKUE APIYMEHTHI B OTHOILICHUU ACUCTBUH M CYXICHHUM IPYyroro;
CIIOKOMHO M pa3yMHO OTHOCUTBHCS K KPUTHYECKUM 3aMCUaHHsIM B OTHOIICHWUH COOCTBEHHOTO
CYXJICHHsI, pACCMAaTPUBATh UX KaK PECypc COOCTBEHHOTO Pa3BUTHS;

BBIXOJIUTh 32 PaMKH Y4eOHOTO TIpeAMETa U OCYIIECTBISTh LEICHANIPABICHHBIN MTOUCK BO3MOXHOCTEH
JUIST TIIEPOKOTO MEePEHOca CPECTB M CIIOCOOOB JICHCTBHUS,

BBICTPAaWBAaTh WHIAMBHYaJbHYIO 00pa30BaTENbHYIO TPACKTOPHUIO, YUUTHIBAS OTPAHUYCHHUS CO CTOPOHBI
ApPYTrUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYCHUS;



MEHATh U YACPKUBATh PA3HBIC IO3ULUHU B IIO3HABATEILHOU JEATEIBbHOCTH.
KomMMmyHUKaTHBHBIC YHUBEpCATbHbIC ydeOHbIE AEHCTBUS

BoeinyckHUK HAy4dUTCS:

OCYILIECTBIATH JEIOBYI0 KOMMYHHMKAIIMIO KaK CO CBEPCTHHKAMH, TaK M CO B3POCIBIMU (KaK BHYTpPH
o0pa3oBaTeNbHON OpraHW3alMi, TaK W 3a €€ MpeaeliaMu), MoAOHUpaTh MapTHEPOB IS JCIIOBOM
KOMMYHHUKAIIUM HUCXOJs M3 COOOpakeHUIl pe3ylbTaTUBHOCTH B3aWMOJCHCTBHSA, a HE JIMYHBIX
CHMIIATHI;
IIPU OCYILECTBIEHUH IPYNIIOBOI pabOTHI OBITH KaK PYKOBOJUTENIEM, TaK U YWICHOM KOMAaH/Ibl B Pa3HBIX
poisix (reHepaTop UAeH, KPUTHK, UCTIOTHUTENb, BHICTYIAIOLIUHN, 3KCIEPT U T.1.);
KOOPJAMHUPOBATh U BBIMOJIHATH pabOTy B YCIOBHSIX PEANbHOT0, BUPTYaJbHOI'O M KOMOMHHUPOBAHHOTO
B3aMMOJEHCTBUS;
Pa3BEpHYTO, IOTUYHO M TOYHO HM3JIaraTh CBOIO TOUKY 3PEHHSI C MCIIOJIb30BAaHUEM aJICKBATHBIX (YCTHBIX
Y TUCHbMEHHBIX ) S3BIKOBBIX CPEJICTB;
pacrio3HaBaTh KOH(IMKTOTEHHBIE CUTYallMd M MPeJOTBpaliaTh KOH(QIMKTHI 0 UX aKTUBHOW (ha3bl,
BBICTpauBaTh [EJIOBYI0 U O0pa30BaTelIbHYI0 KOMMYHHUKALIMIO, H30erass JUYHOCTHBIX OLIEHOYHBIX
CYXKJICHUU.

Ilnanupyemole npedmemusie pe3yibmanivl
"MaremaTrka: anreOpa ¥ Hadajga MaTeMaTHYECKOro aHaimu3a, reomerpus’ (0a3oBbI YpOBEHbB) -
TpeOOoBaHUs K MIPEIMETHBIM pe3yJbTaTaM OCBOCHHS 0a30BOr0 Kypca MaTeMaTHKU JIOJKHBI OTPaXaTh:
1) copMHpPOBaHHOCTH MPEACTABICHUH O MaTeMaTWKEe KaK 4acTH MHPOBOH KyJIbTyphl U O MecTe
MaTEeMaTHUKd B COBPEMEHHOM IMBWIIM3AIMHM, O CIOCO0aX ONHMCAHHWS Ha MaTeMaTHYeCKOM S3bIKE
SIBJICHUM PEaJIbHOIO MUPA;
2) chopMHUpPOBAaHHOCTh MPEJICTABICHUM O MaTeMAaTUYECKUX TOHATUAX Kak O BaKHEHUIINX
MaTeMaTHYECKUX MOJEIAX, MO3BOJIIONIMX OMMCHIBATH M M3Y4aTh pasHbIe MPOLECCHl U SBICHHUS;
MMOHMMAaHKUE BO3MOKHOCTH aKCMOMAaTUYECKOTO MOCTPOCHUSI MAaTEMaTUIECKUX TEOPUL;
3) BiageHHE METOJaMM JI0Ka3aTeNbCTB M aJTOPUTMOB pEIIEHUS; YMEHUE MX MPUMEHSTh, IPOBOJUTH
JI0Ka3aTeNIbHbBIE PACCYKACHUS B XO/I€ PELIeHUs 3a/ay;
4) BnajeHWe CTaHAAPTHBIMH TPUEMAaMU  PEIICHHS  PAlHOHAIBHBIX W UPPAlMOHAIBHBIX,
MOKAa3aTeIbHbIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YpaBHEHUII M HEPABEHCTB, HX CHCTEM;
WCIOJIb30BAHNUE TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM, B TOM YHWCIE JJIS MOHMCKAa MYTH PEIICHUS U
WUTIOCTPAINK PEelIeHNs YPaBHEHUN U HEPABEHCTB;
5) chopMupOBaHHOCTH MPENCTaBICHUH 00 OCHOBHBIX MOHATHSX, UICSIX U METOAAX MaTEMAaTUYECKOTO
aHalu3a;
6) BNajieHUEe OCHOBHBIMH MOHSATHUSMH O IUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (UTypaX, UX
OCHOBHBIX CBOWCTBax; C(OPMHpPOBAHHOCTh YMEHHUS pACIIO3HABAaTh Ha 4YepTekax, MOAENAX U B
peasbHOM MHpE TeoMeTpuyeckre (PUTyphl; IPUMEHEHNUE N3YUYEHHBIX CBOWCTB F€OMETPUUECKUX (UTYP
1 GOpMyII AJis pelIeHUs] TEOMETPUYECKUX 3a/1a4 U 3a/1a4 C MTPAKTUYECKUM COACpKAHUEM;
7) chOpMHPOBAHHOCTh MPEJICTABICHUH O Mpoleccax M SBICHHUIX, HMEIOIUX BEPOSATHOCTHBIN
XapakTep, O CTAaTUCTHYECKUX 3aKOHOMEPHOCTSAX B pEaTbHOM MHpE, 00 OCHOBHBIX IOHSATHSX
3JIEMEHTAPHON TEOPHM BEPOATHOCTEH; YMEHUH HAXOAWUTh M OLICHHWBATh BEPOSTHOCTH HACTYIUICHHUS
COOBITUH B MPOCTEUIINX MPAKTUYECKUX CUTYallUsIX W OCHOBHBIE XapaKTEPUCTUKH CIIydalHBIX
BEJIMYMH;
8) Bi1ajieHNe HaBbIKAMH HCIIOJIb30BAHMSI TOTOBBIX KOMIIBIOTEPHBIX IPOTPAMM IIPH PEIICHUU 3a]1a4.




MartemaTuka: anreﬁpa H HAYAJIa MATEMATUYECCKOIr0 aHA/Iu3a, reOMETPUHA

ba3oBblii ypoBeHb
«IIpob1eMHO-(PYHKIMOHAJIBHBIE Pe3yJIbTAThD)

Paznen |. BoInyCKHUK HAy4YuTCS I11. BoINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHTHCSA
Lenu ocBoeHust J1Jist UCTIONTb30BaHUS B TTIOBCETHEBHOM KU3HU H Hna pazeumus MbluiieHUusl, UCNONb308AHUSL 8 NOBCEOHEBHOU HCUSHU
npeaMera o0ecrneyeHrs BO3MOKHOCTH YCIIEIIHOTO MPOJOIDKEHUST | U obecnedenuss B03MONCHOCTU YCNEeUIHO20 NPOOOJIHCEHUS
00pa3oBaHUs MO CHEIUATBHOCTSIM, HE CBS3aHHBIM C 006pa306anUs NO CNEYUATLHOCMAM, He CEA3AHHBIM C NPUKIAOHBIM
NPUKJIAJHBIM UCTIOh30BaHUEM MaTEMAaTHKU UCNONb308AHUEM MAMEMAMUKU
IIPE/IMETHBIE PE3YJIbTATbI
Dnemenmot - OnepupoBath Ha 6a30BoM ypoBHe! momsaTHaMu: | — Onepupo6amv? noHsmuamMuU: KOHEUHOE MHOJICECEO,
meopuu KOHEYHOE MHOYKECTBO, SJIEMEHT MHOKECTBA, NIeMEeHm MHOHCECMBA, NOOMHOICECMBO, NepeceyeHue U
MHOICECME U _ | monmuOKecTBO, Mepeceuenne n 0GbeMHEHME 0bveounerue MHODICECISG, HUCTOGbIE MHOIICECEA HA
Mamemamuyeckoi . KOOPOUHAMHOU NPAMOU, OMPE30K, UHMEPEAl, NOLYUHIMEPEA,
MHOYECTB, YNCIIOBbIC MHOKECTBA Ha KOOPAWHATHOMN . .
J102UKU NPOMENCYMOK € BbIKOJIOMOU MOYKOU, epagduyecKkoe

MPSIMOM, OTPE30K, HHTEPBAJI,

- OIepHUpOBaTH Ha 6A30BOM YPOBHE MOHATHAMU:
YTBEPXKACHHUE, OTPULIAHUE YTBEPKIACHUS, HICTUHHBIEC U
JIO’KHBIE YTBEPKACHHUS, IPUUNHA, CIEACTBUE, YACTHBII
cilydail 00ILEero yTBepkKAEeHUs, KOHTPIIPUMED;

- HaXO/UTh IepecedeHre 1 00beMHEHUE IBYX
MHOX€ECTB, MPEACTaBIECHHBIX IpaUUECK Ha YUCIOBOH
MPSMOI;

- CTPOUTH HA YUCIIOBOU MPSAMOM IIOJIMHOXKECTBO
YHCIIOBOTO MHOXKECTBA, 3aJaHHOE ITPOCTEHIIINMHU
YCIIOBUSIMU;

- pacro3HaBaTh JOXKHBIC YTBEPIKJICHHS, OITUOKH B
pacCyXACHUSIX,
KOHTPIIPUMEPOB.

B TOM YHCJI€ C UCIIOJIb30BAHUEM

npeocmasienue MHONCeCM8 Ha KOOPOUHAMHOU NIOCKOCMU,

- ONnepupoB8amb NOHAMUAMU. YMEEPIHCOeHUE, OMPUYAHUe
VIMBEPAHCOEHUsl, UCIUHHBLE U JIOJHCHBLE YIBEPAHCOEHUS,, NPUUUHA,
ceocmsue, 4acmHulil CAy4all 00ue2o ymeepicoeHus,
KOHmMpnpumep,

- npoeepaAmb NPUHAOLEHCHOCT DNIeMEHMA MHONCECMBY,
- Haxooumsv nepeceverue u 00veOuHeHue MHOHCEeCMS, 8 MOM
yucie npedCcmasienHblX epaguuecku Ha YUCI080U NPAMOU U HA
KOOPOUHAMHOU NJIOCKOCMU,

— npo6oOUMsb 00KA3AMeENbHble PACCYHCOEHUS OIS
000CHOBAHUS UCHUHHOCIU YIMBEPHCOCHUIL.

B nosceonesnoii orcusnu u npu usyveHuu opyux npeomemos:

- UCNOTbL306AMb YUCTIO8blE MHONMCECMBA HA KOOPOUHAMHOU
APAMOU U HA KOOPOUHAMHOU NIOCKOCU OISl ONUCAHUS PEAIbHbIX
npoyeccos u s81eHull;

1 3nech u nanee: paco3HaBaTh KOHKPETHBIE IPUMEDPHI OOIIMX MOHATHIH MO XapaKTEPHbIM NPU3HAKAM, BBINOIHATH A€HCTBUS B COOTBETCTBHMU C ONPEIEIEHUEM U MPOCTEHITUMU
CBOMCTBaMH MTOHATHH, KOHKPETU3UPOBATH IPUMEPAMH OOIIHE TOHATHSI.
2 351ech U asiee; 3HATh ONpeieeHHE IIOHATHUS, YMETh MOSCHATH €ro CMbICII, YMETh UCIIONbL30BaTh HOHATHE U €0 CBOMCTBA IPH IIPOBEACHUM PACCYKIEHUI, PElICHHH 3a1a4.




B nosceounesnoii orcuznu u npu usyyeHuu opyaux
npeomemos:

- HCII0JIB30BaTh YUCJIOBBIE MHOXKECTBA Ha
KOOPJAMHATHOW MPSIMO JJIs ONMCAHUSI peATbHBIX
MIPOLECCOB U SIBJICHUI;

- IIPOBOJIUTH JIOTUUECKHE PACCYKICHUS B
CUTYAaIUsIX NOBCEIHEBHOM )KU3HU

- npoBoOUNMb 0OKA3AMENbHBLE PACCYHCOCHUS 8 CUMYAYUAX
NOBCEOHEBHOU JHCUZHU, NPU peuleHUl 3a0ay U3 Opyeux npeomemos

Yucna u
ebIparcenus

- OnepupoBath Ha 6a30BOM YPOBHE MOHSATHSIMHU:
11EJI0€ YUCII0, ASITUMOCTD YUCEN, OOBIKHOBEHHAS JIPOOB,
JeCSITUUHAs Ap0oOb, palliOHAIbHOE YHUCIIO,
npuOIKEHHOE 3HAUEHUE YnCIa, 4acTb, 0,
OTHOILIEHHE, TPOLICHT, MTOBBIIICHUE U TIOHUKEHUE Ha
3aJJaHHOE YKCJIO MPOLIEHTOB, MacuITa0;

- OIrepupoBaTh Ha 0a30BOM YPOBHE MOHSITHIMHU:
jorapudm yucia, TPUrOHOMETPUYECKAsi OKPYKHOCTb,
rpaaycHas Mepa yria, BeJIM4YHHA YIJ1a, 33JaHHOTO
TOYKOW Ha TPUTOHOMETPUUYECKON OKPYKHOCTH, CUHYC,
KOCHUHYC, TAHT€HC U KOTAHT€HC YTJI0B, UMEIOLIUX
MPOU3BOJILHYIO BEIUUHHY;

- BBITIOJHATH apu(MeTndecKue 1eHCTBUS C
LEIbIMA U PAallMOHATIBHBIMU YHCIIAMU,

- BBITIOJHATH HECTIOKHBIE TPE0OPa30BaHUS
YUCJIOBBIX BBIPAKEHUW, COAECPHKAIINX CTEIIEHH YUCE,
1100 KOPHHU U3 YKCell, TUOO0 orapudMbl YHCET;

- CpaBHUBATh pallOHAJIbHBIC YKCIIa MEXKIY cO00ii;
— OLICHUBATh U CPABHUBATH C PAllUOHAIbHBIMU
YUCJIaMH 3HAYEHUS LEJbIX CTENEHEN YUCeNl, KOpHEn
HaATYpaJIbHOM CTETEHU U3 YHCEJ, JOrapu(hMOB YHCEIl B
MIPOCTHIX CIIy4asX;

- n300pakaTh TOUKAMHU HA YHCIOBOM MPsIMOI
LEeJble U PalMOHAIbHBIC YUCIIA;

- n300pakaTh TOUKAMHU HA YHCIOBOM MPsIMOI
L[eJIbI€ CTENEHN YUCEN, KOPHUA HAaTYPAJIbHOM CTENIEHU U3
yucell, JIorapu(Mbl YUCel B TPOCTHIX CIIydasix;

- C80600H0 oOnepuposams NOHAMUAMU: Yeloe YUCTO,
oenumocmn yuces, 0ObIKHOBEHHAS1 OpOodb, decamudHas Opoow,
PAYUOHATIbHOE YUCTO, NPUOTUNCEHHOE 3HAYEHUE YUCAA, YACMb,
0015, OMHOWEHUE, NPOYEHM, NOBbIULEHUE U NOHUNCEHUE HA
3a0aHHOe YUCIIO NPOYEHMO8, Macuimao,

- nPUBOOUMb NPUMEPDL YUCET C 3A0AHHBIMU CEOUCMBAMU
oenumMocmu,

- onepuposams NOHAMUAMU. 102apudm yucia,
MPUSOHOMEMPUHECKASL OKPYHCHOCTMb, PAOUAHHAS U 2PAOYCHAS
mepa yana, 8eluduna yaad, 3a0anH020 mMo4Kol Ha
MPULOHOMEMPULECKOU OKPYHCHOCMU, CUHYC, KOCUHYC, MAH2EHC U
KOMAH2EHC V208, UMEIOUWUX NPOU3BONbHYIO 8ETUYUHY, YUCAA € U T,
- 8bLINONHAMb apupmemuueckue 0eticmeus, coiemas yCmmole
U NUCbMEHHbLE nPUeMbl, NPUMEHSIS NPU HeobX00UMOCMU
BLIMUCTUMEIbHBLE YCMPOUCMEA,

- HAXo00ums 3HaA4eHUsi KOPHs HAMYpPAaibHOU CeneHu,
cmenenu ¢ payuoOHAIbHbIM NOKA3Amenem, 102apu@dma, ucnoibsys
npu HeoOX0OUMOCU BbIUUCIUMENbHbLE YCMPOUCBA,

- NOb308AMbCSL OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX
pacuemax;

- nPOBOOUMDb NO U3BECMHBIM POPMYIAM U NPABULAM
npeodpazo8anuusi OYK8EHHbIX GbIPANCEHUL, BKIIOUAIOUWUX CTNEeNneHlU,
KOPHU, 102apughmvl U MPUSOHOMEMpU4ecKue QYHKYuU,

- HAX00UMb 3HAYEHUS YUCTOBLIX U OYKBEHHBIX GbIPANCEHU,
ocyuecmaisis Heobxo0umble NOOCMAHOBKU U NPeoOPA308aAHU,

- u300pasicams cxemamuyecKku Y20, GeIUUUHa KOmopo2o
8bIPAdiCEHa 6 2padycax uiu paouanax;




— BBINOJIHATH HECIIOXKHBIE TPE0Opa30BaHUs LENIBIX
U IpOOHO-paAIIOHAIEHBIX OYKBEHHBIX BBIPAYKEHHIA;

- BBIPAXKaTh B MPOCTEHIINX CIIydasix U3 PaBEHCTBA
OJIHY IIEPEMEHHYIO Yepe3 APYyTrHe;

- BBIYHCIIATH B MPOCTHIX CIydasX 3HAYCHUS
YHCIIOBBIX U OyKBEHHBIX BBIPAKECHUH, OCYIIECTBIISSA
HE00XO0IMMBIE TIOJICTAHOBKH U IIpeoOpa3oBaHus;

- n300paXkaTh CXeMaTHYECKH yToJl, BEIMUMHA
KOTOPOTO BBIpaXKEHa B Tpaycax;

- OLICHMBATh 3HAKU CHHYCa, KOCHHYCa, TAHT€HCa,
KOT@HTe€HCAa KOHKPETHBIX yIJIOB.

B noeceownesnotl srcusnu u npu uzyueruu Opyeux yueouwix
npeomemos:

- BBITIOJTHATH BEIYUCIICHUS TIPY PEIICHHUH 33249
MPaKTUYECKOr0 XapaKkTepa,

- BBITIOJTHATH TIPAKTUYCCKHE PACUETHI C
HCITOJIb30BaHUEM MPU HEOOXOAMMOCTH CIIPABOYHBIX
MaTepHaJIOB U BHIYUCIIUTEIIbHBIX YCTPOUCTB;

- COOTHOCHUTH PEaJIbHBIC BEJIMYUHBI,
XapaKTEPUCTUKH OOBEKTOB OKPYKAIOIIET0 MHUPa C UX
KOHKPETHBIMU YMCJIOBBIMU 3HAYCHHSIMU;

- HCIIO0Ih30BaTh METOBI OKPYTIICHUS,
MPUOJIMDKEHUS U IPUKHUIKHU TIPU PEIICHUU TIPAKTUICCKUX
3a7a4 IIOBCEIHEBHON KU3HU

- UCNONL306aAMb NPU PEUEeHUU 3A0ay MAOIUYHbIe 3HAYEeHUs
MPULOHOMEMPUYECKUX DYHKYULL YeN08;

- BbINOHAMb NEPeo0 BeIUYUHBL Y2ld U3 PAOUAHHOU Mepbl 8
2paoycHyo u 0opamHo.

B nogceonesHoll scuznu u npu uzyueHuu Opyeux y4eOHboix
npeomemos:

- BbINOIHAMb OCUCMBUsL C YUCTOBLIMU OAHHBIMU NPU PEULeHUU
3a0a4 npaKmMu4ecko20 Xapakmepa u 3a0ay U3 pasiuiHblx
obnacmetl 3HAHUU, UCNONb3YS NPU HEOOXOOUMOCU CNPABOYHbLE
Mamepuansl U blYUCTUMENbHBIE YCMPOUCMEA,

- OYeHUuBamn, CPABHUBAMDb U UCNOTIL306AMb NPU PeUuleHUl
APAKMUYecKux 3a0ay YUucioevie 3Ha4eHUs peaibHbIX 6elTUUUH,
KOHKpemmbie 4ucio8ble XapaKkmepucmuky 00beKkmos
OKpYdHcalouje2o Mmupa

Ypasnuenus u
HepageHncmea

- Pemiates nuHeliHble ypaBHEHUSI 1 HEPABEHCTBA,
KBaJIpaTHbIC YPaBHCHUS;

- pemiars jorapupMudIecKue ypasHeHus uaa 109 a
(bx + ¢) = d u npocreiimue HepaBeHcTBa BUaa 109 a X <
d;

- pelnaTh mokasaTeabHbIE YpaBHEHH, BUa aPx C=
d (rme d MOKHO ITPEACTaBUTH B BUJIE CTEIICHH C
OCHOBAaHMEM @) M MPOCTEHIIINE HepaBeHCTBa Braa a* < d

(rme d MOKHO TIPECTaBUTh B BUJIE CTEIICHH C




OCHOBAHHEM a);.

- MPUBOIUTH HECKOJILKO MIPUMEPOB KOPHEH
IPOCTEHIIIEr0 TPUTOHOMETPHUYECKOTO YPaBHCHHUS BHIA:
sinx=a, cosx=a, tgx=a,ctgx=a, rmea-—
TabJIMYHOE 3HAYEHHE COOTBETCTBYIOIIEN
TPUTOHOMETPHYECKOMN (DYHKIIUH.

B nogceonesHotl scuznu u npu uzyueHuu Opyux
npeomemos:

- COCTaBIISITh M PEIIaTh YPABHEHHS U CHCTEMBI
YpaBHEHHI MTPH PEIICHUN HECTIOXKHBIX MPAKTUICCKIX
3a/1a4

Dyukyuu

- OnepupoBatb Ha 0a30BOM YPOBHE OHSATHUSIMHU:
3aBHCUMOCTH BEJIMYMH, QYHKIUS, APTYMEHT U 3HAYCHHE
¢yHKLIMH, 00JaCTh ONpENIeIeHUsI 1 MHOKECTBO
3HaYeHU! PyHKUINH, rpaduK 3aBUCUMOCTH, rpaduk
byHKIMHA, HYTH QYHKITAN, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA, BO3PACTAaHHE HAa YUCIOBOM
IPOMEXKYTKE, yObIBaHUE HAa YHCIOBOM ITPOMEKYTKE,
HauOoJIbIlIee M HAaUMEHbIIIee 3HaUeHUEe (DYHKITMU Ha
YHCIIOBOM IIPOMEXYTKE, Tepuoandeckas QyHKIHs,
HepUoL;

- OIIEpUPOBATH HA Oa30BOM YPOBHE MOHATHIMU:
npsMasi 1 o0paTHasi IpONOPLHUOHATIBLHOCTH JIMHEWHAS,
KBaJpaTH4HAas, Jorapu(pMuIecKas 1 MokazaTesbHas
(GyHKLIUHU, TPUTOHOMETpHUYECKUE (DYHKITHH;

- pacrio3HaBaTh rpauKu 3JI€MEHTapHBIX
(GyHKUIUH: TpsSMOIi U 0OpaTHOM MPOMOPIIMOHAIBHOCTH,
JUHEWHOU, KBAJAPAaTUYHOH, JTorapu(pMUIECKON 1
NOKa3aTeabHON (YHKIUHI, TPUTOHOMETPUIECKUX
byHKIH;

- COOTHOCHUTB Tpa(uKH dJIE€MEHTAPHBIX (DYHKITHIA:
OpSAMO 1 00paTHON MPOMOPIUOHATBHOCTH, TMHEHHOM,
KBaJPaTUYHOM, JTIOTapu(PMUIECKON U MMOKa3aTeIbHON
(GYHKIMA, TPUTOHOMETPUIECKUX (QYHKITUN C

- Onepupoeamv NOHAMUAMU: 3A6UCUMOCTIb BETUYUH,
@yuKkyus, apeymenm u 3HaveHue GyHKyuu, 061acms onpeoeneHus u
MHOIHCECMB0 3HAYEHUN PYHKYUU, ePAPUK 3A8UCUMOCIU, 2PAPDUK
@yukyuu, Hyau GYHKYUU, RPOMENCYMKU 3HAKONOCMOAHCMEA,
803pacmanue Ha YUCI080M NPOMENCYNKe, YObl8anue Ha YUCLOB0M
npomedcymrke, Hauboivbulee U HauMeHbluee 3HaueHue QYHKYuu Ha
YUCTI080M NPOMEICYMEKE, Nepuoouyeckas QyHKyus, nepuoo,
YemHas u HeyemHas YyHKyuu,

- ONnepupoB8ams NOHAMUAMU: NPAMAsL U 0OpamHas
NPONOPYUOHATLHOCTD, TUHEUHAS, K8AOPAMUYHAS,
Jloeapupmuyeckas u nokazamenibHas QYHKYuuU,
mpuzoHomempuieckue QyHKyuu,

- onpeodensimy 3Hauenue QYHKYUU no 3HAYEeHUI0 apeyMeHmda
npU pA3IUYHBIX CNOCOOAX 3A0aHUS PYHKYUU,

- cmpoums epaguku u3y4eHHbX QYHKYUL,

- OnuUCHIBAMb NO 2PAPUKY U 8 NPOCMEUUUX CTYYAAX NO
Gopmyne nogedenue u ceoucmea QyHKYutl, Haxo0umsb no cpaguxy
@yHKYuU HaUbOILUIUE U HAUMEHbULUE 3HAYECHUSL,

— cmpoums 3cKU3 epagura Gyukyuu, yoosiemsopsroujel
npugedeHHoOMY HAOOPY YCo8ULL (NPOMeNCYMKU
803pacmarus/yovieanus, 3Havenue QyHKyuu 8 3a0aHHOlU Mmouke,
MOUKU IKCMPEMYMOS, ACUMNIMOMbL, HYIU QYHKYUU U m.o.);

- peuiams ypasHeHus, npocmenuiue Cucmemsl ypagHeHu,




(dopMynaMu, KOTOPbIMU OHU 33J1aHBI;

- HaXOJUTh 10 rpaduKy NpuOIMKEHHO 3HAUCHUS
(GyHKLINU B 33/1aHHBIX TOYKAX;

- OIIpeNIeNIATh 1O TpaduKy CBOWCTBA PYHKIUU
(HynH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEKYTKH
MOHOTOHHOCTH, HAaOOJIbIIINE ¥ HAUMEHBIIINE 3HAYCHUS
U T.IL.);

- CTPOUTH 3CKH3 rpaduka GyHKIHH,
YIIOBJICTBOPSIOIIEH PUBEACHHOMY Ha0OpY YCIOBUI
(TpOMEXXYTKH BO3pacTaHusi / yObIBaHHsI, 3HAUCHUE
(yHKLUU B 3alaHHON TOYKE, TOUKU 3KCTPEMYMOB U
T.IL.).

B nosceounesnoii orcusnu u npu usyyeHuu opyux
npeomemos:

- OTpeAeNsATh Mo rpadukaM CBONCTBA pealbHbIX
MIPOIIECCOB U 3aBUCUMOCTEHN (HAaMOOJBIITHE 1
HauMEHBIINE 3HAYEHUS, IPOMEKYTKH BO3PACTAHUSA U
yOBIBaHHUS, MPOMEXYTKH 3HAKOTIOCTOSIHCTBA U T.I1.);

- MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE
KOHKPETHOM ITPAKTUYECKON CUTYyaLIUU

UCNONIL3YSA C8OUCMBA PYHKYUL U UX 2PAPUKOS.

B nogceonesHoll scuztu u npu uzyueHuu Opyeux y4eOHboix
npeomemos:

- onpeoensimob no epaghuram u UCNOIb308aMb 05l PeuleHUs.
NPUKIAOHBIX 3A0aY CEOUCMBA PEAIbHBIX NPOYECCO8 U
3asucumocmeti (HauboIbUIUE U HAUMEHbUIUE 3HAYEHUS,
NPOMENCYMKU 803PACMAHUSA U YObI8AHUSL (DYHKYUU, NPOMENHCYMKU
3HAKONOCMOAHCMEA, ACUMNIMOMbL, NEPUOO U M.N.);

- UHMEPNPEMUPO8ams C8OUCMBA 8 KOHMEKCMe KOHKPEeMHOU
NPAKMU4ecKol cumyayuu;

- onpeodenams no epagukam npocmeriuiue XapaxKmepucmuku
nepuooUYecKUx npoyeccos 8 OUON02UU, IKOHOMUKE, MY3bIKE,
paouocssasu u op. (amnaumyoa, nepuoo u m.n.)

Onemenmot
MamemamuyecKozo
ananusza

- OnepupoBath Ha 6a30BOM ypOBHE MOHATUSIMHU:
pou3BoHas GYHKIIMH B TOUKE, KacaTteiabHas K TpaduKky
¢byHKIMH, TPOU3BOAHASA QYHKIINU;

- OTIpeIeIIsATh 3HaYeHHE MTPOU3BOIHON (PyHKINY B
TOYKE TI0 H300paXKEHUIO KacaTeIbHOU K TpaduKy,
IIPOBEICHHOU B OTOH TOUKE;

- peliaTh HeCIOoXHbIE 3a7]a4i Ha IPUMEHEHUE
CBSI3M MEXKIY IPOMEKYTKAMH MOHOTOHHOCTH M TOUKaMH
3KcTpeMyMa (QYHKIUH, C OTHON CTOPOHBI, U
IPOMEXYTKaMHU 3HAKOIIOCTOSHCTBA U HYJISIMU
MPOU3BOTHOM 3TOW (DYHKIIUU — C APYTOM.

B noeceonesnotl scuznu u npu uzyueHuu Opyux
npeomemos:

- Onepuposamv noHAMUAMU: NPOU3BOOHAS. DYHKYUU &
mouKe, KacamenbHas K epaguxy yuKkyuu, npoussoouas GyHKyuu,
- BbIUUCTIAMND NPOU3BOOHYIO OOHOUIEHA, MHO20UIEHd,
K8AOPAMHO20 KOPHS, NPOU3BOOHYIO CYMMbL DYHKYULL,

- BLIYUCTIAMb NPOU3BOOHBLE INEMEHMAPHBIX QYHKYUL U UX
KOMOUHAYUil, UCNOIb3YS CNPABOYUHbIE MAMEPUATbL,

- uccne006ams 8 NPOCMeEUWUX CIy4asx QyHKyuu Ha
MOHOMOHHOCHb, HAXO0UMb HAUDOIbUIUE U HAUMEHbUUUE 3HAYEeHUs
@yHKYull, cmpoums epapuKy MHO2OUNEHO8 U NPOCTEUUUX
PAYUOHATILHBIX PYHKYULL C UCNONIL30BAHUEM ANNAPaAma
MAMeMamuyecKoeo aHaiu3d.

B nogceonesHoll scuznu u npu uzydeHuu Opyeux y4eOHboix
npeomemos:




- NOJIB3YsICh TpaKaMH, CPABHUBATH CKOPOCTH
BO3pacTaHus (pocTa, MOBBILICHNUS, YBEIUYCHUS U T.11.)
WA CKOPOCTH YObIBaHHMS (TaICHUsI, CHIDKEHUS,
YMEHBIIECHNUS U T.I1.) BEJINYMH B PEAIbHBIX IPOLIECCcax;
- COOTHOCHTB Tpa(MKi peabHBIX MPOIECCOB U
3aBUCUMOCTEN C UX ONUCAHUSAMH, BKIHOYAIOIIHUMU
XapaKTEPUCTUKN CKOPOCTH M3MEHEeHHs (ObICTPBIi poCT,
IUTAaBHOE TOHMKEHUE U T.I1.);

- UCIIOJIb30BaTh TPa(UKH peaIbHBIX MPOIECCOB
JUISl pEILIEHUS] HECIIOKHBIX MPUKIIAAHBIX 3a/1a4, B TOM
quciie onpeAesss o rpaduky CKopocTh X0/1a mporecca

- pewams NPUKIaoHble 3a0adu U3 buoI02uU, QuUKY, XUMUU,
IKOHOMUKU U OpY2UX NPeOMemo8, C8A3AHHbIE C UCCLe008AHUEM
Xapakxmepucmux peanibHulX npoYeccos, HaxoHcoeHuem HauboIbUUX
U HAUMEHBLLUUX 3HAYEHULl, CKOPOCMU U YCKOPEeHUsL U m.1N.;

- UHMePNPemuposams NOyYeHHble Pe3yabmanbl

Cmamucmuka u
meopus
eéepoamuocmei,
Jl02uKa u
KomMOunamopuka

- OmnepupoBatb Ha 0230BOM YPOBHE OCHOBHBIMH
OMUCATCIILHBIMU XapPAKTCPUCTUKAMHU YHUCJIOBOTO Ha60pa:
cpenHee apudMeTHIecKoe, MeIana, HanooJIbIee U
HaMMEHBIIICe 3HAYCHUS;

- OTrepupoBaTh Ha 0a30BOM YPOBHE MOHATHIMHU:
YaCTOTa U BEPOSTHOCTH COOBITHS, CITyJaHBIN BBIOOD,
OTIBITHI C PABHOBO3MOYKHBIMH AJIEMEHTAPHBIMHU
COOBITHUSIMH;

- BBIUUCIIATE BEPOATHOCTU COOBITHI HA OCHOBE
nmoacducTa 4ucia unCxoaos.

B noeceonesnotl scuznu u npu uzyueHuu Opyux
npeomemos:

- OIICHUBATHL U CPABHUBATH B IIPOCTHIX ClIydasaX
BEPOSITHOCTH COOBITHI B peabHOM KU3HU;

— YUATATh, COIIOCTABIIATh, CPABHUBATh,
MHTEPIPETUPOBATH B IIPOCTHIX CIIyYastX PeaabHBIE
JaHHbIE, IPEJICTABIIEHHBIE B BUJIE TaOJIHII, TUarpamm,
rpa¢uKoB

- Hmems npedcmasnenue 0 OUCKPEMHbIX U HENPEPLIBHbIX
CYUAUHBIX BEIUYUHAX U PACHPEOeNeHUAX, O He3A8UCUMOCTIU
CLYUAUHBIX BETUYUH,

- umMems npedcmasienue 0 MamemamuiecKom OHCUOAHUU U
oucnepcuu Cy4auHbIX eIUYUH,

- umems npedcmasiienue 0 HOPpMAIbHOM PACHPeOeleHUU U
npuMepax HOPMAaIbHO PACNPeOeIeHHbIX CLYUAUHbIX BeIUYUH,

- NOHUMAMb CYMb 3aKOHA DONLUUX YUCeN U 8bIO0OPOUHO20
Memooa uzmepetust 6epOSIMHOCMELL;

- umems npedcmasienue 06 yCi08HOU 8ePOSIMHOCIIU U O
NOHOU 8EPOAMHOCMU, NPUMEHAMb UX 8 PEUEHUU 3A0aY,

- uUMemsb npedcmasiienue 0 BaHCHbIX YACTHBIX BUOAX
pacnpeodeieHuli U NPUMeHamMb UX 8 peueHuy 3a0a4,

- umems npedcmasiienue 0 KOppeiayuu Cry4yaiHblx 6eIUYUH,
0 JIUHEUHOU pecpeccuu.

B noeceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:

- BLIYUCTIAMD UNU OYEHUBAMb BEPOSIMHOCMU COOLIMUIL 8
PEAnbHOU HCUSHU,

— 8b10UPAMb NOOX00AUUE MEMOObL NPEOCMABIeHUSL U
00pabomxu OaHHbIX,

- YMemb peuams HeClodCHble 3a0ayu Ha NPUMeHeHUe 3aKOHA
OONLWUX YUCET 8 COYUONIO2UU, CIMPAXOBAHUU, 30PABOOXPAHEHUL,
obecneyeHuu 6e30NACHOCMU HACENEHUs. 8 YPE38bIYANIHBIX
CUMYayusx




Texcmosvie 3a0auu

— Pemarh HeCI0KHBIE TEKCTOBBIC 33]]a4H Pa3HBIX
THUTIOB;

- aHaAJIM3UPOBATh YCIOBUE 3aa4, IPU
HEOOXOIUMOCTHU CTPOUTH VIS €€ PelIeHUs
MaTEeMAaTHYECKYIO MOJIETb;

- MOHUMATh U UCIOJIB30BATh AJIS PELICHUS 3a7aun
uH(pOpMAIIHIO, TPEJICTABICHHYIO B BUJIE TEKCTOBON U
CHUMBOJIHOM 3aIIUCH, CXEM, TaOJIULI, AUATPAMM,
rpauKOB, PUCYHKOB;

- JIeICTBOBATH IO aJITOPUTMY, COZIEpKALLEMYCSI B
YCIIOBUU 3aJ1auu;

- MCIOJIb30BATh JIOTHYECKUE PACCYKIICHUS TIPH
pEIICHUH 3a]1a4H;

- paboTarh ¢ U30BITOYHBIMU YCIIOBUSIMH, BRIOUpAst
13 Bceil mHpOpMaIny, TaHHBIC, HEOOXOIUMBIC TSI
pelIeHus 3a/1a4H;

- OCYILIECTBIISTH HECIOKHBIHN Mepedop BO3MOKHBIX
pelieHui, BbIOrpasi U3 HUX ONTHMaIbHOE MO
KpUTEpUSIM, CHOPMYINPOBAHHBIM B YCIIOBHH,

- aHaAJIM3UPOBATh U UHTEPIPETUPOBATH
MOJTy4YEHHBIE PEIICHUs] B KOHTEKCTE YCIOBUS 3a/1a4H,
BBIOUpATh PElICHHUS, HE TIPOTHBOPEYAITUE KOHTEKCTY;

- peliaTh 3aa4i Ha pacyeT CTOMMOCTH MOKYIIOK,
YCIYT, TIO€3/I0K U T.IL.;

- peliaTh HeCI0XKHbIE 3a7a4H, CBI3aHHBIE C
JIOJIEBBIM Y4acTHEM BO BJIAJICHUH (PUPMOIA,
IPEIPUATHEM, HEABIKUMOCTBIO;

- pelaTth 3aa4 Ha IPOCThIE IPOLEHTHI (CHCTEMBbI
CKUJIOK, KOMHCCHH) ¥ Ha BBIUMCIICHHUE CIOMKHBIX
MPOIIEHTOB B PA3JIMYHBIX CXEMaX BKJIIAJ0B, KPEAUTOB U
UTIOTEK;

- pelaTh NpakTHIeCKHe 3a1auu, TpeOyrolne
HCIIOJIb30BaHUsl OTPULIATENLHBIX YHCEN: Ha ONpPEIeIeHNe
TEMIIEPATyphI, Ha ONpeAeIIeHUE TIOJ0KEHUS Ha
BpEeMEHHOU ocH (10 HaIlIeH 3pbI U 1OCIIe), Ha IBUKCHUE
JIEHEXKHBIX CPeNICTB (MPUXO0JI/pacxo), Ha ompeesieHue

- Pewamu 3a0auu pazuvix munos, 6 mom yucie 3a0aqu
NOBbIULEHHOU MPYOHOCMU,

- 8b10UPAMb ONMUMATLHBIL MEMOO peueHUs. 3a0a4u,
paccmMampusas paziuyHvle Memoobl,

- CMpoumsb Mooeb peuleHus 3a0ayu, nPosooUns
00KA3amMenbHble PACCYHCOCHUS,

- pewams 3a0a4u, mpeodyowue nepebopa 8apuaHmos,
nPoBepKuU YCI08Ull, 8b1OOPA ONMUMATLHO20 Pe3YIbmama,

- AHATU3UPOBAMY U UHMEPNPEMUPOBATNL Pe3VIbIMAmbl 6
KOHmMeKcme YClo8Us 3a0a4ll, 8b10Uupams peuieHus, e
npomugopedauue KOHMeKcmy;,

- nepeeooums npu peuweHuu 3a0avu UHGopmMayuro uz 0OHouU
Gopmwl 8 Opyeyo, UCNONL3YS NPU HEOOXOOUMOCMU CXeMbl,
mabdauysl, 2paguru, OUaSpammol,

B noeceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:
- pewams npakmuyeckue 3a0ayu u 3a0ayu U3 Opyeux
npeomemos




TJTYOUHBI/BBICOTHI | T.I1.;

— WCIIOJIb30BaTh MOHITHE MacIITaba Jiis
HAXO0XJICHUS PACCTOSHUH U JUTMH Ha KapTax, IaHax
MECTHOCTH, TUIaHaX TOMENIEHUM, BRIKPOMKaX, MpU
paboTe Ha KOMMBIOTEPE U T.1I.

B noeceonesnotl scuznu u npu uzyueHuu Opyux
npeomemos:

- peliaTh HEeCIOKHbBIE MPAKTHYECKUE 3aJauH,
BO3HUKAIOIINE B CUTYaIUSIX MTOBCETHEBHOM KU3HU

TI'eomempus

- OmnepupoBatb Ha 0a30BOM YPOBHE TOHSATUSIMH:
TOYKa, MpsiMasi, IIIOCKOCTh B TPOCTPAHCTBE,
NapayiCJIbHOCTb U NCPICHAUKYIAPHOCTD MPAMBIX U
IIOCKOCTEH;

- pacrio3HaBaTh OCHOBHBIC BHJIbI MHOTOTPaHHUKOB
(mpu3Ma, mUpaMuaa, MPSAMOYTOJIBHBIN TapalIeNeHIIe],
Ky0);

- n300pakaTh U3ydaembie (GUTYpPHI OT PYKHU U C
MPUMEHEHUEM MPOCTBIX YEPTEIKHBIX UHCTPYMEHTOB;

- nenath (BBIHOCHBIC) IJIOCKUE YEPTEKU U3
PHCYHKOB MTPOCTHIX OOBEMHBIX (UTYP: BUI CBEPXY,
cOOKYy, CHH3Y;

- M3BIICKATh HH(OPMAIIHIO O MMPOCTPAHCTBEHHBIX
TreOMETPUYECKUX (pUTypax, MpeCcTaBICHHYIO Ha
YyepTexkax U pUCYHKAX;

- NpUMEHSTH Teopemy [ludaropa rnpu BeIYUCICHUN
JJIEMEHTOB CTEPEOMETPUICCKUX (puryp;

- HaXO0aUuThb OG’EGMBI U Iiomiaan HOBerHOCTeﬁ
NPOCTEHIIIMX MHOTOTPAHHUKOB C TPUMEHEHHEM
(opmyu;

- pacno3HaBaTb OCHOBHLIC BU/IbI TCJI BpallICHUA
(xonyc, muauHIp, cepa u map);

- HaXO0aUuThb OG’EGMBI U Iiomniaan HOBerHOCTeﬁ
HpOCTefIIHI/IX MHOT'OTPaHHUKOB U TCJI BPAIICHUS C
npuMeHeHueM (Gpopmyi.

- Onepuposamv noHsmMuAMU: MOYKA, NPAMAS, NIOCKOCIb 8
npocmpancmee, napaiieibHoCmy U NePneHOUKYIAPHOCHb NPAMbBIX
u niockocmeli;

- npuUMeHsimy OJisl peueHust 3a0ay 2eomempudeckue hakmol,
eciu yCcio8usi npuMeHeHus 3a0anbvl 8 A6HOU ghopme;

- pewams 3a0ayu Ha HAX0HCOeHUe 2e0MeMpPUYecKUx 6eIUyuH
no 00pazyam unu aneopummam,

- denamsy (8bIHOCHbBIE) NIOCKUE YEPMEdHCU U3 PUCYHKOB
00beMHBIX (pucyp, 8 mom uucie pucosams U0 ceepxy, cOOKy,
CmMpoums ceuenuss MHO202PAHHUKOB,

- U361eKamov, UHMEPNPEMUpo8ams u nPeoopazo8bleams
uHGopmayuro 0 ceomempuyecKux Quaypax, npeocmagieHHyIo Ha
yepmesncax;

- NPUMEHAMb 2eoMempuieckue hakxmol 01 peuleHus 3a0ay,
8 MOM UUCIe NPeONONALAIOUUX HECKOILKO UA208 PeUleHUs,

- ONUCHIBAMb 83AUMHOE PACNONONHCEHUE NPAMBIX U
naoCKocmeti 8 npOCmMpancmee;

- Gopmynuposams ceolicmea u NPU3HaKu Quayp;

- 00KA3b18AMb 20MEMPUIECKUE YIMBEPHCOCHUS,

- 61a0emsb CMAaHOApPMHOU Kidccugurayuetl
NPOCMPAHCMBEHHBIX hucyp (Mupamuowvl, npu3Mbl,
napasnnenenuneovl);

— HAaxooums 06vembl U n1owaou nosepxHocmeli
2eomMempuieckKux mei ¢ npUMeHeHuem Gopmyi;

- BLIYUCTIAMb PACCMOAHUSA U Y2/Ibl 8 NPOCMPAHCIEE.




B nogceonesHoll scuznu u npu uzyueHuu Opyux
npeomemos:
- COOTHOCHTB a0CTPAaKTHBIC TEOMETPHUECKUE

HOHATHSA U (DAaKTHI C peabHBIMHU KU3HECHHBIMH
00BEKTaMH U CUTYalHsIMH;

- HCTIOJIF30BATh CBOMCTBA MMPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (UTYp JUIS PEIICHHS THITOBBIX 3a/1a4
HPaKTHYECKOTO COJICPKAHUS;

- COOTHOCHUTH IJIOIIaau HOBerHOCTeﬁ TCJI
OJJMHAKOBOH (hOPMBI pa3IMIHOTO pa3Mepa;

- COOTHOCHUTH 0OBEMBI COCYIOB OJMHAKOBOM
(opMBI pazIMUHOTO pa3Mepa;

- OLIEHUBATh (POPMY MPABUILHOIO MHOTOT'pAaHHHUKA
10CJI€ CIIMJIOB, CPE30B U T.II. (ONPENEIATh KOJINYECTBO
BEPILKH, peOep U TpaHeil MOTyIeHHBIX

B nosceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:

- UCNONL3068AMb CEOUCMEA 2COMEMPUYECKUX puzyp OISt
pewenust 3a0a4 npaKmu4ecko2o Xapakmepa u 3a0ay u3 opyeux
obnacmetl 3HaHUlL

MHOTOTPaHHHUKOB)
Bexkmoput u - OmnepupoBarh Ha 6a30BOM YPOBHE TIOHATHEM - Onepupoeamv noHAMUAMU 0eKAPMOEbl KOOPOUHAMbL 6
Koopounamul 6 JIEKapTOBBI KOOPAMHATHI B IPOCTPAHCTBE; npocmpancmee, 6eKMop, MOOYlb 6eKMOPA, PABEHCNEO 8EKMOPOS,
npocmpancmee - HAXOJHUTh KOOPJUHATEI BEPUINH KyOa KOOPOUHAMbL 6EKMOPA, Y20 MENHCOY BEKMOPAMU, CKAISAPHOE
NPSIMOYTOJIBHOTO TMapajuieenume/ia npoussedeHue 6eKmMopos, KOLIUHeapHvle 6eKMopb;
- HAxXo0ums paccmosiHue mexncoy 08yMs mouKamu, CyMMmy
BEKMOPO8 U NPOU38eOeHUe BEKMOPA HA YUCTIO, V2Ol MeHCOY
8eKMOpamMu, CKanApHoe npoussedeHue, packiaobléams 6eKmop no
08YM HEKOJLTUHEAPHbIM 8EKMOPAM,
- 3a0a6ams NIOCKOCMb YPAGHEHUeM 8 0eKapmoeol cucmeme
Koopouuam,
- pewams npocmeliuue 3a0auu 86e0eHuem eKmMopHO2o
bazuca
Hcemopus - OnwuchIBaTh OTJEIBHBIC BBIIAIOIINECS - IIpeocmasnsims 6K1A0 BbLOAIOWUXCA MAMEMAMUKOS 8
Mamemamuxu pe3yabTaThl, MOJYYCHHBIC B XOJC Pa3BUTHS MATEMATUKU | pa3eumue MamemMamuky U UHbIX HAYYHbIX obnacmell;

KaK HayKU;
- 3HaTh NPUMEPHI MATEMATUYECKUX OTKPBITUN U UX
aBTOPOB B CBSI3U C OTEYECTBEHHON U BCEMUPHOMN
UCTOpPHUEH;

— ITIOHMMATh POJIb MATEMATHUKH B pa3BUTHH Poccun

- norRumamsv pojib mamemamuxku 6 paseumuu Poccuu




Memoowt
mamemamuxku

- IIpuMeHATHh U3BECTHBIE METOMBI IIPU PELICHUU
CTAaHAAPTHBIX MATCMATHYCCKUX 3a1a4,

- 3aMeyaTh U XapaKTepu30BaTh MaTeMaTUYECKHe
3aKOHOMEPHOCTH B OKPY>KalOIIEeH NEMCTBUTEIBHOCTH;
- MPUBOJUTH IMTPUMCPBI MATCMATUYCCKUX
3aKOHOMEPHOCTEN B MPUPO/JIE, B TOM UUCTIE
XapaKTEepU3YIOIINX KPAaCOTy U COBEPUICHCTBO
OKPY>KaIOIIer0 MUpPa U MPOU3BEICHUIN UCKYCCTBA

- Hcnonvzoeamov ochosHble Memoobl 00KA3amelbCemed,
nPOBOOUNMDb OOKA3AMENLCIEO U 8bINOIHAMb ONPOBEPIHCEHUE,

- NPUMEHSAMb OCHOBHbBLE MEMOObl PEUUEHUS MAMEMAMUYECKUX
3a0ay,

- HA OCHOBe MAMEeMAamu4eckKux 3aKOHOMepHOCmell 8 NPUpooe
Xapaxkmepuzo8ams Kpacomy u COBEPULEHCMBO OKPYAHCAIOULe20
MUPA u NPou36edeHuUll UCKYCCmeda,

- NpUMeHsmMb npocmeliuiue npocpammuble Cpeocmsed u
9NEeKMPOHHO-KOMMYHUKAYUOHHbLE CUCHEMbL NPU PeLUleHUU
Mamemamuyeckux 3a0ay




MaremaTuka: ajaredpa 1 Ha4ajla MATEeMaTHYECKOI0 AHAJIN3a, TeOMETPHUA

B cootBercTBHM ¢ npuHATOM KoHueNue# pa3BuTus MaremMaTudeckoro oopaszoBanus B Poccuiickoit
®denepannu, MaTeMaTHUYECKOE 00pPa30BaHKE PEILIAET, B YACTHOCTH, CIEAYIONINE KITIOUEeBbIE 3aJaun:
«IPEIOCTABISATh KAXAOMY OOydaromeMycsi BO3MOXKHOCTh JOCTHKCHHSI YPOBHSI MaTEeMATHUECKUX
3HaHWH, HEOOXOIMMOTO TSI TaJbHEUIIEH YCTICITHON KU3HH B OOIIIECTBEY,

«obecreunBaTh HEOOXOMMOE CTPaHE YHCIIO BBITYCKHUKOB, MaTEMATHUECKasl MOATOTOBKA KOTOPBIX
JOCTaTOYHA JJIsl MPOAODKEHHS 00pa3oBaHUS B PA3JIMYHBIX HAMNpaBICHUSIX U JJIA MPaKTHUYECKON
NEeSTeNbHOCTH, BKIIIOYAs MpernojaBaHUEe MAaTeMaTUKH, MaTeMaTHYeCKHE HCCICIOBaHUS, padoTy B
chepe nHGOPMAITMOHHBIX TEXHOJIOTUH U JP.»;

«B OCHOBHOM OO0MIeM H cpeaHeM oO0IieM o0pa3oBaHHHM HEOOXOAMMO IMPEAyCMOTPETHh MOJITOTOBKY
00y4aroluxcsi B COOTBETCTBUH C MX 3allpOCaMU K YPOBHIO MOJTOTOBKHU B c(hepe MaTeMaTu4ecKoro
o0pa3oBaHU.

CoOOTBETCTBEHHO, BBIJACNAIOTCS TPU HANpaBlieHUS TpeOOBaHWM K pe3yiabTaTaM MaTeMaTHYecKOro
o0Opa3oBaHMs:

1) MPaKTUKO-OPHEHTUPOBAHHOE MaTeMaTH4YecKoe 00pa3oBaHue (MaTeMaTHKa JTsl )KU3HH );
2) MaTeMaTHKa JUIsl HCIIOJIb30BaHUs B Ipodeccu;
3) TBOPYECKOE HaIpaBJICHHE, Ha KOTOPOE HAIeNIeHbl T€ 00y4aroIuecs,, KOTOPhIE IIIaHUPYIOT

3aHUMATbhCid TBOPYECKOM M HCCIENOBATENbCKONW paboToil B 00macTM MaTeMaTuKd, (U3UKH,
HSKOHOMHKH U APYIHX 00JIACTSIX.

OTH HamnpaBlIEeHUS PEaTU3yIOTCS B ABYX OJoKax TpeOOBaHUII K pe3yiabTaTaM MaTeMaTHYeCKOTro
oOpa3oBaHus.

Ha Ga3zoBoM ypoBHe:

Bemyckank Haywyutess B 10-11-M kmaccax: mJis WCIOJIB30BaHHMS B TIOBCEIHEBHOM JKHU3HH H
oOecriedeHrsT BO3MOXHOCTH YCIICUIHOTO TPOJODKEHUS 00pa3oBaHMS MO CHEIMAIbHOCTSM, He
CBSI3aHHBIM C IIPUKJIAJHBIM UCIOJIb30BAaHUEM MATEMaTHKH.

BbIMyCKHUK MOJYYHMT BO3MOKHOCTH HayuuThbess B 10-11-m kiaccax: Juist pa3BUTHS MBIIUICHUS,
UCIOJIb30BAaHUS B MOBCEJIHEBHOW XM3HM U OOECNEUYEeHUs BO3MOXHOCTH YCIIEIIHOTO MPOJOKEHUS
00pa3oBaHUs 10 CIIEIUATBLHOCTSIM, HE CBSI3aHHBIM C IIPUKJIIAJIHBIM UCTIOJIb30BAHUEM MAaTEMATUKH.

COIAEPKAHUE
ba3oBblii ypoBeHb

Komnencupyromas 6a3oBasi nporpaMmma

Aure0pa 1 Ha4YaJ1a MaTeMAaTHYECKOr0 AaHAJIN3A

HarypanbHple uwncna, 3amuch, pas3psHble claraembie, apupMeTHdecKkue AeicTBua. Yucna u
JecsiITUYHasl cucteMa cuuciienus. HaTtypanbHble 4ucia, 1eIMMOCTh, IPU3HAKU JIETUMOCTH Ha 2, 3, 4,
5, 9, 10. Paznoxenue umcna Ha MHOXUTenu. Ocrtarku. Pemenue apudmerndeckux 3amad
IIPAKTUYECKOIO COJIEPIKaHNU.

[lenbie yncna. Moaysib 4nclia U €ro CBOMCTBA.

Yactu u nonu. pobu u aeiictus ¢ apodsmu. OxpyrieHue, npubamkenue. Pemenne npakTHueckux
3a/1a4 Ha IPUKUJKY U OLICHKY.

IIpouenTel. PemieHne 3amad IpakTUYECKOIO COAEpPXaHUS Ha 4YacTM M IpoueHThl. CreneHb ¢
HaTypaJbHBIM U ILIEJIbIM MOKa3zaTeneM. CBoiicTBa creneneil. CTaHIapTHBIA BU YHCIIA.
Anrebpanueckue BhIpaXeHHs. 3HaUCHUE aNreOpanvecKoro BhIPaKEeHHUS.

KBagparueiii kopenb. M3o0pakeHwe uuciaa Ha 4YHUCIOBOM mpsiMoit. [IpuOmmkeHHOE 3HAYCHHE
HPPALMOHATIBHBIX YKCET.

Ilonuamue muocounena. Pasnooicenue mnozounena na mHodxcumenu, Y paBHEHHE, KOPEHb YPABHEHUS.
JIuHeliHble, KBalpaTHBIC YPABHEHUS U CUCTEMBI JIMHEMHBIX YPABHEHU.

Pemenne mnpocTedmmx 3amad  Ha JIBWIKEHHWE, COBMECTHYIO pPa0OTy, TPOLEHTH. YHCIOBBIC
HEPAaBEHCTBA M UX CBOMCTBA. JIMHEHHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM M HUX CHUCTEMBI.
UucnoBbie mpoMexyTku. OObeTUHEHNE U TTepeceyeHUE IPOMEKYTKOB.

3aBUCUMOCTh BENWYMH, (QYHKIMS, apTyMEHT U 3HAU€HUE, OCHOBHBIC CBOMCTBa (yHKIuUi. ['padux
dbyakuun. Jlnneiinas @ynkius. Ee rpaduk. YriaoBoit ko3 GUIIMEHT PSIMOA.



Keaopamuunas ¢yuxyus. I'pagux u ceoticmea keadpamuunoti hynxyuu. epagux pynxyuu Y = \/; :

k
I'pagux pynkyuu y =—.
X

Hynu dyHKIMK, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTh (BO3pacTaHue WM YOBIBaHHE) Ha
YHCIOBOM mpoMmexyTke. Haubonbiiee u Haumenblnee 3HaueHue ¢yHkuuu. llepuoanueckue
(GYHKIIUU ¥ HAUMEHBIITUH TePHO/T.

I'panycHas mepa yrima. TpuroHomeTpudeckass OKpYX)HOCTb. OrnpeneneHue CHUHYca, KOCHUHYCA,
TaHTeHCAa MPOU3BOJLHOTO yrima. (OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. 3HAUCHUS
TpuroHoMerpudeckux ¢hyakuuii 1y yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°.

I'pacpuxu mpuconomempuueckux (pynxyuii Y =C0SX, Yy =sinX,y = tgx.

Pemienue mnpocTeldmmx TPUTOHOMETPUUYECKUX YPAaBHEHUW C TMOMOIINBIO TPUTOHOMETPUUYECKOU
OKPY>KHOCTH.

Ilonsamue cmenenu ¢ OeticmeumenbHulM noxazamenem. Ilpocreiinye nokasaTelbHbIE YpPaBHEHUS U
HepaBeHCTBa. [lokazarenbHas QyHKIMA U ee TpaduK.

Jlorapudm uymcna, ocHOBHBIE cBoicTBa Jorapudma. Jlecaruuneiii norapudm. IIpocteitmme
norapupMHUECKue ypaBHEHUS U HepaBeHCTBa. Jlorapudmudeckas GyHKIMS U ee rpaduk.

[TonsiTue crenennol pyHkuu u ee rpaduk. [Ipocreiimme npparoHaIbHbIE YPaBHCHHUS.
Kacarenpnast x rpa¢uky ¢ynkuuu. IloHsTHe mpou3BOAHON (YHKIMHM B TOYKE KaK TaHTEHC yria
HaKJIOHAa KacaTenbHOW. ['eomeTpuueckuii M (U3HYECKUN CMBICT TPOU3BOAHOU. [Ipoussoomsie
MHO20YIEHO8.

Touku skcTpemMyMa (MakcuMyma U MUHUMYyMa). Mccredosanue sneMeHmapHulx QYHKYUull Ha mouKu
IKCMpemyma ¢ NOMowbio Npouzeoonou. Haenaonas unmepnpemayus.

Ilousmue nepsoobpasnoti gyuxkyuu. Qusuueckuti cmvici nepsooopasnou. Ilonamue 06 unmeepane
KaK naowaou noo 2paguxkom QyHKyuu.

I'eomerpus

@Ourypsl Ha IIIOCKOCTH U B pocTpaHcTre. [yinHa u miomaas. [lepumMeTps! u momaaun Guryp.
[TapanienbHOCTh U NEPHEHAUKYISAPHOCTH MPSIMBIX U MIIIOCKOCTEH.

TpeyronbHuKU. Buasl TpeyroiabHUKOB: OCTPOYTOJbHBIE, TYNOYTOJbHBIE, MPSIMOYrojbHble. Karer
npotus yria B 30 rpagycoB. BHenHM yrosn TpeyrojabHUKa.

buccekrpuca, Mmennana u BbICOTa TPEYroJIbHUKA. PABEHCTBO TPEYrOJIbHUKOB.

Pemenwue 3anay Ha kieT4aroit Oymare.

PaBHOOEIpeHHBI TPEYrOJBHUK, PAaBHOCTOPOHHUM TpeyrodbHUK. CBOICTBA paBHOOEIPEHHOTO
TPEYrOJIbHUKA.

CooTHOlIEHHsT ~ MEXAy  CTOPOHAaMH W yIlaMM B TPSMOYTOJBHOM  TPEYTOJIbHUKE.
Tpuronomerpuueckue (yHKIHH YIJIOB B NPSAMOYTOJIBHOM TpeyronbHuke. Teopema Iludaropa.
[IpuMeHeHne TeopeM CHHYCOB U KOCHHYCOB.

YeThIpeXyrolbHUKH: MapajlieiorpaMM, poMO, MPSIMOYTOJIbHUK, KBAAPAT, TPANEIUs U UX CBOMCTBA.
Cpennsis TuHUSA TPEYroJbHUKA U TPAMELNH.

Buinyknvie u nesvinyknvle ¢ucypoi. Ilepumerp MHOTOyroiapHuKa. [IpaBUIbHBII MHOTOYTOJIBHUK.
VYTIuBl Ha TUIOCKOCTH U B POCTPAHCTBE. BepTHKaIbHbBIE U CMEKHBIE YTJIbI.

CyMMa BHYTPEHHHUX YIJIOB TPEYTOJIbHUKA U YETHIPEXYTOJIbHUKA.

CooTHOIIEHHS B KBAaJIpaTe U paBHOCTOPOHHEM TPEYT OJIbHUKE.

JlnaroHaayu MHOTOYTOJIbHUKA.

[TogoOHbIE TPEYTOIBLHUKHN B IPOCTEUIITUX CITydasiX.

DopMyIBI TUIOMIAN TPSIMOYTOJIBHUKA, TPEYTOIbHUKA, POMOA, TPATICIIHH.

OkpyxHocTh U Kpyr. Paamyc m nuamerp. JliMHa OKpPY)KHOCTM W IUIOWAab Kpyra. Hucmo .
Brnimcannsiil yros, B 4aCTHOCTH yroJi, onuparoniuics Ha quaMmetp. KacaTenbHas K OKPY>KHOCTH U €€
CBOMCTBO.

Ky6. CootHomienus B kyoe.

Terpasap, NpaBUIBHBIN TETPAIP.

[IpaBunbHas nupamuaa u npusma. [Ipsmas npusma.

H3006padicenue HeKOMOPbIX MHO20ZPAHHUKOS HA NJIOCKOCMU.

[IpssmoyronpHEI mapamtenenunen. 7eopema [lughazopa 6 npocmpancmeae.

3amaun Ha BBIUMCIIEHUE PACCTOSIHUN B TIPOCTPAHCTBE C MOMOIIBIO TeopeMbl [Iudaropa.

Paszeepmra npamoyzonvnozo napannenrenuneoa.

Konyc, nununap, map u cdepa.



IIpoexyuu ¢ucyp na nnockocmo. H3o06pasicenue yununopa, Konyca u cghepvl Ha NIOCKOCHIU.
Ionamue 06 obvemax men. Vicnonb3oBaHHue I PEIICHUS 33a[a4 HA HAXOXKIACHUE T€OMETPHUECKUX
Benn4UH (hopmylr 00beMa IPU3MBI, IMIIHHPA, TUPAMUIBI, KOHYCA, IIapa.

Ilonamue o nodobuu na niockocmu u 6 npocmpaucmee. OTHOIICHHE IUIOIMAACH M 0O0BEMOB
mo00HBIX (uryp.

BepositHoCTh M cTaTHCTHKA. JIOrHKa H KOMOMHATOPUKA

Jloruka. Bepubie u HeBepHbIe yTBepkaeHUsA. Cnencreue. Konmpnpumep.

Mnoocecmso. Ilepebop BapuaHTOB.

Tabmuupl. CtonOuaTeie U KPYTroBbIE AHATPAMMBI.

Yucnoseie Habopel. CpenHee apudmernyeckoe, MeauaHa, HauOOJbIEE U HaUMEHbIIEe 3HAYCHHUS.
IIpumepol usmMenuUBbIX GETUUUH.

Yactora ¥ BEpOSATHOCTH coObITHA. CiydaiiHblii BBHIOOp. Bbluncrnenue BeposiTHOCTEH COOBITHH B
OIBITAaX C PABHOBO3MOXKHBIMH JIEMEHTAPHBIMH COOBITUSAMHU.

He3asucumvle cobbimus. Dopmyna cnodcenus 8epoamHocmel.

Ilpumepvr  cayuaiinvix  eenuuun.  Paenomepnoe  pacnpedenenue.  Ilpumepvl  HOpMmanbHO2O
pacnpedenenus 6 npupooe. Ilonamue o 3akone 6016uUX YUCE].

OcHoBHasi 0a3oBasi nporpaMmma

Auire0pa 1 HayaJIa aHAJIU3A

IloBTOpenue. Pemenne 3ana4y ¢ UCMOJIB30BAHUEM CBOMCTB UMCEN U CUCTEM CUMCIIEHUS, IE€IUMOCTH,
JIOJIEN U YacTel, MPOILEHTOB, MOAYJIel yucen. Pemenue 3a1ay ¢ UCIoIb30BaHUEM CBOMCTB CTEIEHEN
Y KOpHEH, MHOTOWJICHOB, MPE00pa30BaHHi MHOTOWICHOB U IPOOHO-PAIIMOHAIBHBIX BBIPAXKCHUH.
Pemenue 3aga4d ¢ HCoJIb30BaHUEM TpaayCHON MephI yriia. Moaysb yucia u ero CBOMCTBa.

Pemenue 3amau Ha JBM)KEHHE U COBMECTHYIO pabOTy C TOMOIIBIO JIMHEHHBIX M KBaJIpaTHBIX
YpPaBHEHUH U UX cucTeM. Pemenue 3a1a4d ¢ TOMOIIBIO YHCIIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C
OJTHOW TIEPEMEHHOM, C MPUMEHEHNUEM N300pakeHUs YUCIOBBIX TPOMEKYTKOB.

Pemenue 3ama4 ¢ ucmoap30BaHUEM YMCIOBBIX (YHKIIUN M WX rpadukoB. Mcnonb3oBanne CBOMCTB U
rpadMKOB JIMHEHHBIX M KBaJpPAaTHUHBIX (YHKIMNA, OOpaTHOM MPONMOPLUUOHATBHOCTH U (YHKLIUHU

y= \/; . I'paduueckoe pernieHne ypaBHEHUH U HEPABEHCTB.

TpI/II‘OHOMeTpI/I‘-IGCKaH OKPYKHOCTB, paduannaﬂ mepa yeaia. CI/IHYC, KOCHUHYC, TAHT'CHC, KOMAaHceHC
IIPOU3BOJILHOI'O yrIjia. OcHOBHOE TPUTOHOMETPHUYECKOEC TOXKACCTBO U CICACTBHUA U3 HETO. 3HadueHMS

TpuroHomerpuueckux ¢Gyukiui mis yraos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (O, E, E,E, kil pan).
6 4 3 2

Dopmynvl CIOHCEHU MPULOHOMEMPUYECKUX YHKYUL, Popmynbl npueedenus, hopmynvl 080UHO20

apeymenma..

Hynmu QyHKIMM, TpoMeXyTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. HamOombliee W HauMeHbIIEe

3HaueHne ¢yHkiuu. [lepumonnueckue ¢yHKuu. YeTHOCT W HEUeTHOCTh (GyHKumMH. CroogicHbvie

dyHxyuu.

Tpuronomerpudeckue (GyHkmum Y =COSX, Y =SINX,y=19X. @yuxyus Yy=ctgx. CaoiictBa u

rpauKu TPUTOHOMETPUICCKUX () YHKITHMA.

ApPKKOCHHYC,  apKCHHYyC,  apKTaHreHc  uucna.  Apkkomaneenc — uucna.  llpocreiimume

TPUTOHOMETPUYECKHE YpaBHEHUs. Perienre TpUuroHoMeTpUuYecKux ypaBHEHHH.

Obpamnvie mpuzonomempuieckue @yHKyuu, ux ceoucmea u epaguxu. Pewenue npocmeriviux

MPULOHOMEMPULECKUX HEPABEHCME.

Crenenp ¢ [€HCTBUTENBHBIM IIOKa3aTeleM, CBoWcTBa creneHu. [Ipocreiinmne mnoka3aTesbHbIE

ypaBHEHUsI U HepaBeHCTBa. [loka3zarenbHast pyHKINS U ee CBOWCTBA U rpaduK.

Jlorapupm wuymcna, cpoiictBa jorapudma. Jlecsatuunslii sorapudm. Yucro e. HamypanvHulii

noeapugm. ITlpeoOpazoBanue norapu@mMudeckux BbIpaxeHui. Jlorapudmudeckue ypaBHEHUS U

HepaBeHCTBa. Jlorapudmuueckast pyHKIUS 1 ee cBOICTBA U rpaduk.

Crenennas GyHKIUS U €€ CBOMCTBA U rpaduk. UppammonaibHble ypaBHEHHUS.

Memoo unmepsanos 01 peulenus HepaseHcma.

IIpeobpazosanusn epagurxos yukyuil: cogue 80071b KOOPOUHAMHBIX OCeU, PACMSANCEHUE U CoHcamue,

ompasicenue OMHOCUMENbHO KOOPOUHAmMHuIX ocell. I paguueckue memoovl peulenus ypagHeHul u

Hepagencms. Peulenue ypasHenuil U HEpageHcma, Co0epHcAUX nepemenHyio noo 3HaKOM MOOYJIAL.

Cucmembl  NOKA3aMENbHBIX, J102APUPMUYECKUX U  UPPAYUOHATbHBIX  YypasHeHuu. Cucmembl

NOKA3amebHbIX, 102APUPMULECKUX HEPABEHCME.



Bzaumno obpamuvie pynxyuu. I paguxu 63aummo oopamuwix h)yHKyuil.

Vpaenenus, cucmemol ypagnenuii ¢ napamempom.

[IpousBonnas ¢yHkuuu B Touke. KacarenbHast K rTpaduky ¢(yHkuuu. I['eomerpuueckuil u
¢busmveckuid  cMbpIc  mpou3BoAHOW. [Ipom3BomHbie  dnemeHTapHBIX — GyHKIMWA. [lpasuna
oughghepenyuposanus.

Bmopas npouzeoonas, ee ceomempuueckuil u puzuueckull CMuicCIL.

[lonsiTe O HeNpepbIBHBIX (QYHKOHSIX. TOUKH OJKCTpemyMmMa (MakCMMymMa W MHHHUMYyMA).
HccnenoBanue sneMeHTapHbIX (YHKIUH HAa TOYKM SKCTpeMyMma, HauOousblliee W HaMMEHbIee
3HAa4YEeHUE C MOMOIIBI0 MPOU3BOIHOMN. [locmpoenue epagukos QyHKyuii ¢ noMowb0 NPOU3BOOHBIX.
IIpumenenue npouzeo0Holl npu peuieHuy 3a0ay.

[lepBooOpasnasi. [lepsoodpasuvie snemenmapuvix Qynxkyuii. Ilnowads KpusoruneuHo mpaneyuu.
@opmyna Hetomona-Jletionuya. Onpedenennulii unmezpan. Beiuucnenue niowaoeti niockux gueyp u
00beM08 mei 8paujeHus ¢ NOMOWbI0 UHMeSPad.

I'eomerpus

[ToBropenue. Pemienwe 3agad ¢ TpUMEHEHHWEM CBOWMCTB (UTyp Ha IUIOCKOCTH. 3agadydl Ha
JI0Ka3aTeIbCTBO M IOCTPOCHHE KOHTpIpUMEpPOB. Mcrnosnb3oBaHMe B 3ajadax I[POCTEHIIMX
JIOTHUYECKUX IpaBui. Pemenue 3a1a4 ¢ MCHOIb30BaHUEM TEOPEM O TPEYTrOJbHUKAX, COOTHOIICHUH B
NPSIMOYTOJIBHBIX TPEYroJbHUKAX, (PaKTOB, CBSA3aHHBIX C YETHIPEXyrojbHUKaMH. PerieHue 3amay c
UCIIOJIb30BaHWEM (PAKTOB, CBSI3aHHBIX C OKpPY)XHOCTSAMHU. PemneHuwe 3agad Ha H3MEpeHHs] Ha
IJIOCKOCTH, BBIYMCIIEHUE JIUTMH U IIOWAAen. Pewenue 3a0ay ¢ nomowbio 6eKmopos u KOoOpouHam.
Harmsinaas crepeomerpusi. @urypsl m ux wu3obpaxeHus (kKyO, nupamunaa, npusma). OcHosHbie
noHAMuUs cmepeomempuu u ux ceovcmea. CeueHus Kyda u TeTpasipa.

Touka, mpsiMass U IJIOCKOCTb B IPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUU M CIECICTBHUS W3 HUX.
B3auMHOe pacrnoyioKeHUEe NPsIMBIX U IIOCKOCTEM B IpOoCTpaHCTBE. [lapamienbHOCTH HMPSMBIX U
IIJIOCKOCTEH B IpocTpaHcTBe. M300pakeHre MPOCTEHIITNX MPOCTPAHCTBEHHBIX (DUTYp Ha TIIIOCKOCTH.
Paccrosaus Mmexny purypamu B IpOCTpaHCTBE.

VYrasl B mpocTpancTBe. [lepneHauKyaspHOCTh NPSIMBIX U TUIOCKOCTEH.

[Tpoekiust Gurypsl Ha IUIOCKOCTh. lIpu3HaKu NEPHEHIUKYISIPHOCTH MPSMBIX M IUIOCKOCTEH B
MIpoCTpaHcTBE. Teopema 0 TpexX MepreHIuKYIsIpax.

Mpnuororpanauku. [lapannenenunen. CBolicTBa NpSAMOYroJbHOTO Mapajenenunena. leopema
[Tudaropa B mpocrpanctse. Ilpusma u nupamuaa. IlpaBunpHas nupamuga W npaBuiIbHAs MPU3Ma.
[Ipsimast nupamMuia. DIEMEHTHI TPU3MbI U TUPAMHUIBI.

Tema Bpamenus: TUIWHAP, KOHYC, cdepa u map. OCHOBHBIE CBOWCTBAa MPSMOTO KPYrOBOTO
HWIMHAPA, MPSIMOTO KPYroBoro KoHyca. M3o0pakeHue Tes BpalieHus Ha IMII0CKOCTH.
IIpeocmasnenue 06 yceueHHOM KOHyce, ceyeHUsi KOHyca (napanieibHoe OCHOBAHUIO U Npoxoosaujee
uepez GepuiuHy), ceuenus YUIUHOPA (NAPANIeNbHO U NePNeHOUKVIAPHO OCU), cedyeHus wapa.
Paszeepmxa yununopa u konyca.

IIpocmetiwue KOMOUHAUUU MHO20ZPAHHUKOS U mel 8paujenus medxcoy cobdou. Beranucienue
3JIEMEHTOB MPOCTPAHCTBEHHBIX PUTYp (pedpa, TuaroHasu, yribl).

[Inomans MOBEPXHOCTH IPABUIBHOM NUPaMUABI W NIpsAMOM mnpusMbl. Ilnomans moBepxHOCTH
MPSIMOTO KPYTOBOI'O LMJIMHJIPA, IPSIMOr0 KPYyroBOro KOHyca v mapa.

[Tonsatue 06 o6veme. OOBEM MUpaMuIbl U KOHYCA, MPU3MBI M HWIMHApA. O0beM mmapa.

Ilooo6Hvle mena 6 npocmparcmee. COOTHOIICHUS MEXAY IUJIOUIASIMU IOBEPXHOCTEH U 00beMaMu
MOIOOHBIX Te.

Jeudcenus 6 npocmpancmee. napanievbHulil NEPeHOC, YEHMPATbHAS CUMMEMPUs, CUMMEmpUs
omHocumenvHo niockocmu, nogopom. Ceoticmea dsudicenuti. Ilpumenenue 0gudxcenull npu peuleHuu
3a0auy.

BekTopsl 1 koopauHathl B npocTpaHcTBe. CyMMa BEKTOPOB, YMHOXXEHHE BEKTOpAa Ha YMCIIO, yroil
Mexay BekTopaMu. KonnnHeapHble 1 KOMILTaHApHbIE BEKTOPBL. CKalapHoe npouszeedenue 6eKmopos.
Teopema o paznosceHuu 6eKmopa no mpem HeKOMnianapuvim eéekmopam. CranapHoe npouzeeoenue
gekmopog 6 koopounamax. Ilpumenenue 6ekmopo8 npu peuleHuu 3a0ay HA HAXOHCOeHUe
paccmosiHutl, O1uH, niowalel u 00vemos.

Vpaenenue nnockocmu 6 npocmpancmee. Ypasnenue cghepvi 6 npocmpancmee. Popmyna 0ns
BbIUUCTICHUS PACCOAHUSL MeHCO) MOYKAMU 8 NPOCPAHCEeE.



BeposiTHOCTh M cTaTucTHKA. PadoTa ¢ 1aHHBIMH

[loBTopenue. Pemenne 3amady Ha TabnuyHoe U rpaduueckoe TMPEJCTABICHHUE JIAHHBIX.
Hcnonb30BaHWe CBOWCTB W XapaKTEPUCTHK YHCIOBBIX HAOOPOB: CpEAHHMX, HAMOONBIIETO U
HAaUMEHBIIET0 3HAa4YeHUs, pa3Mmaxa, oucnepcuu. Pewenue 3aoau na onpedenenue uacmomvl u
gepoamuocmu  cobbimuii. Buiuucnenue 6eposmHocmeli 6 ONLIMAX C  PABHOBOIMONCHHIMU
emMeHmapHbiMu ucxooamu. Pewenue 3a0au ¢ npumenenuem komounamopuxu. Pewenue 3a0au na
8bIUUCTICHUE — BEPOAMHOCMEN  He3ABUCUMBIX — COObIMUL,  NpUMeHeHue  DOoOpMYIbl  CIONHCEHUs.
sepossmuocmetl. Pewenue 3adau ¢ npumenenuem ouazpamm Oliiepa, oOepesa 6eposimHocmel,
Gopmynvl Beprynnu.

Yenosnas eepoamuocme. [lpasuno ymuosicenus eeposmuocmet. Popmyna noaHou 6eposimHoCmu.
Huckpemnvle cayuaiinvle @eauyunvl U pacnpeoenenus. Hezasucumvle cnyuatinvie 6eIUUUHbL.
Pacnpeoenenue cymmol u npouszsedenus He3a8UCUMBIX CILYYAUHBIX BEIUYUH.

Mamemamuueckoe oxcuoanue u oucnepcus ciydaunou eeauyunsl. Mamemamuyeckoe oxcuoanue u
oucnepcusi CyMMbl  Caydaumwlx eeauyuH. I eomempuueckoe pacnpedenenue. bunomuanvhoe
pacnpeoenenue u e2o c8OUCMEaA.

Henpepuviguvie cnyuaiinvie eenuuumnsl. Illonamue o niomuocmu eeposamuocmu. Pasnomepnoe
pacnpeoeneHue.

IlokazamenvHoe pacnpedenenue, e2o napamempboi.

Ilonamue o HopmanvHom pacnpedenenuu. llapamempuvl Hopmanvhoeo pacnpedenenus. llpumepwvi
CYYQUHBIX  BeNUYUH, NOOYUHEHHBIX HOPMAILHOMY 3AKOHY (NO2peuHoCcms U3MepeHull, pocm
yenoseKa).

Hepasencmeo UYebviuesa. Teopema bBepuyinu. 3axkon Oonvuiux uucen. Bvlbopounwviii memoo
usmepenus eepossmuocmeil. Ponb 3akoHa 6016wux uucen 8 Hayke, npupooe u ooujecmae.
Kosapuayus o0eyx cnyuaiinvix eenuuun. Ilonamue o kosgpguyuenme roppensyuu. Coemecmmbie
HaO00eHUs 08YX CAVUAUHBIX 6elUdUH. BblOopounblil koaghduyuenm Kopperayuu.

Cmpvkmvpupoganue u memamuuecKoe nianupoeanue vlleﬁHOZO mamepuaia

Marematuka —10 kJjacc (0a30BbIif ypOBEeHB) - 4 yaca B Hejaesro, Bcero 140 yacos
IloBTOpenue (4 4) Bxoouas konmpoavHas paboma.

JleiictBuTeIbHBIE yncaa (7 4)

ITonsTue aeliCTBUTEILHOTO Ynciaa. MHOKeCTBA YUCEl.

ITepecranoBku. Pazmemenus. Coueranusi.

PanmnonanbHble ypaBHeHHs M HepaBeHcTBa (12 4)

Panmonanehbie BeipaxeHus. @opmyssl 6nHoMa Hel0TOHA, CyMMBI M Pa3HOCTH CTEMEHEH.
Paunonansubie ypaBHeHus. CUCTEMBI pallMOHATBHBIX YpaBHEHUN. MeTo1 MHTEpPBAJIOB pelIeHUs
HepaBeHCTB. PanimonanbHble HepaBeHcTBA. HecTporne HepaBeHcTBa. CUCTEMBI pallOHATIBHBIX
HEPaBEHCTB.

Konmponvnaa paboma Ne 1 no meme «Payuonansvnvie ypagnenusn u HepageHcmea

AKCHOMBI CTepeOMeTPUH H UX ciaeAcTBHSA (3 4)

[Ipenmer crepeomeTpuu. AKCUOMBI cTepeomeTpun. CieacTBUs U3 akcuoM. OCHOBHBIE TTOHSATHS
CTepeOMEeTpHUH (TOUKa, psMasi, IIIOCKOCTh, IPOCTPAHCTBO). [[puMeHeHrne akcuoM CTepeOMEeTPHUH U
UX CJIEJICTBHUM MPYU PEIICHUH 3aa4.

IMapannenbHOCTh NPSAMBIX U MI0cKOCTeH (16 1)

B3anMHoOe pacnionoxeHue npsMbIx B IpocTpaHcTBe. [lepecekaromuecs v napauienbHble TPsIMBbIE B
npoctpanctse. [lapamiensHocTh MpsiMO U TUIOCKOCTH. CBOMCTBA M MPU3HAK MMAPAIIIEIIBHOCTH
NPAMON U TNIOCKOCTU. CKpenMBaromuecs npsiMpie. Y ToJI MEXAY NPSAMBIMU B POCTPAHCTBE. YTOI
MEXy CKpeIIMBAIOUIUMUCS NMPSAMbIMU. B3auMHOE pacnosiokeHne npsiMbIix B TPOCTPAHCTBE.
[TapannensHOCTh MIIOCKOCTEN. [Ipu3HaK 1 cBOICTBa MapajuieIbHOCTH TIockocTel. [TapannensHoe
npoektupoBanue. M300paxeHne mpocTpaHcTBeHHBIX puryp. Terpasap u napamienenumnea u ux
anemMeHThl. Bepiunsbl, pedpa, rpanu. M3o0paxenue TeTpasapa, mapamienenumnena. CeueHus
MHOT'OTPaHHUKOB.

Konumponvnas paboma Ne 2 no meme

«Axcuomot cmepeomempuu. Ilapannenvnocms npamplx u naockocmeity

Kopens crenenn N (8 4)



[Mousitue Gyukyy u e€ rpapuka. Oynkuus y = X". TloHstre KopHs crernenu N. KopHu 4eTHOM 1
HedeTHOH creneHu. Apudmernueckuit koperb. CBoiicTBa KOpHEH crenenu N.

CreneHb MOJIOKUTEILHOTO Ynca (8 u)

Crenensb ¢ pallmoOHAIBHBIM ITOKa3aTeaeM. CBOWCTBA CTENEHU C PAllMOHAIBHBIM IIOKa3aTEIIEM.
[TonsTue npexnena nocienoBaTeNbHOCTH. beckoHeyHO yObIBatomas reoMeTpuieckas mporpeccus.
Yucno e. [lonsaTHe cTenenu ¢ MppalMoHaNbHBIM Moka3areneM. [loka3arenbHas QyHKIMA.
Konmponvnaa paboma Ne3 no meme «Kopenv cmenenu N. Cmenens noioicumenbHo20 Yuciay
Jlorapu¢msi (6 4)

[Tonstue norapudma. Croiicta sorapudmos. Jlorapudmudeckas GyHKITuU.

IToka3aTenbHble U JorapupmMuyeckuii ypaBHeHus 1 HepaBeHcTBa (10 u)

[Ipocreitmme nmokazarenbHbie ypaBHeHUs. [Ipocteitmme morapudmudeckue ypaBHeHHs. Y paBHEHHUS,
CBOJAIIMECS K ITPOCTEUIINM 3aMEHOM Hen3BeCTHOrO. [IpocTeiiime nokazareabHble HEPABEHCTBA.
[Ipocreitmme morapudmudeckue HepaBeHCTBA. HepaBeHCTBa, CBOIAIIMECS K MPOCTEHIITMM 3aMEHON
HEU3BECTHOTO.

Koumponvnasa paooma Ne4 no meme

«Jlozapughmui. Ilokazamenvhoie u 102apu@muuecKuil ypasHeHus u HEPaAGeHCmMea»
IlepneHAUKYJISIPHOCTH NPSMBIX U MJI0cKocTed (17 4)

IlepneHIMKYISIpHOCTD MPSIMBIX B IPOCTpaHCcTBE. IlepnenaAuKyaIspHOCTh IPSIMOM U INIOCKOCTH.
CgoiicTBa ¥ MPU3HAK NEPICHANKYISIPHOCTH MPAMON U TWIOCKOCTH. [leprneHauKynsp 1 HaKJIOHHAs.
PaccTosiHMe OT TOUKH 10 INIOCKOCTH, MEXTy CKPELIUBAIOLIMMUCS MPSMBIMH, OT MPSAMOM 10
IJIOCKOCTH. PaccTosiHre Mex 1y mapajyiesIbHbIMU INTIOCKOCTAMHU. TeopeMa 0 Tpex NepneHaNKyIIsIpax.
Yroa Mexay IpsAMOH U IUIOCKOCTBIO. JIByrpaHHBIN yroJ, IMHEWHBIN YroJl IBYTPAHHOIO YIJIA.
[TepnienauKyasipHOCTH IUIOCKOCTEN. [Ipu3HaK 1 CBOMCTBA MEPIEHAUKYISIPHOCTH ABYX IIOCKOCTEH.
[IpssMOYyTONBHBIN TapajuIeICIUIIE .

Konumponvnas paboma NoS no meme «llepneHOuKyniapHocms npamulx U Ra0CKOCH e

Cunyc, kocunyc yrJa (7 4)

[Tonstue yrna. Pagunannas mepa yria. OnpeneneHue cuHyca U Kocuryca yria. OCHOBHBIE (OPMYIThI
JUIsL Sin @ ¥ cOS &. ApKCUHYC. APKKOCUHYC.

TaHreHnc U KoTaHreuc yrJja (4 u)

Omnpenenenue TaHreHca U KotanreHca yria. OcHoBHbIE Gpopmyibl Ui tga u Ctga. ApKTaHTreHc.
ApPKKOTaHT€HC.

®opmyJibl caoxeHus (7 4)

Kocunyc pa3HOCTH M KOCUHYC CYMMBI IBYX YIJ10B. @OpMYJIbI 1JIs JOMOJHUTENBHBIX YIi0B. CHHYC
CYMMBI M CHHYC Pa3HOCTH JIByX yrioB. CyMMa M pa3HOCTb CUHYCOB U KOCHHYCOB. DOpMyJIbl 11
JBOMHBIX U MTOJIOBUHHBIX YIIIOB. [Ipon3BeneHne CMHYCOB U KOCUHYCOB. DOpPMYyIIBI 1J11 TAHTE€HCOB.
Konmponvnaa paooma Ne 6 no meme

«CuHnyc, Kocunyc, manzenc, Komamnzeuc y2ina. Qopmynvl cioicenHusn)

Muororpanauku (12 1)

[Tonsitue MHOTOTrpaHHuKa. Bepimunsl, pedpa, rpanu MHororpanHuka. PazsepTka. Beimykiibie
MHOTOrpaHHUKH. MHororpansslie yrisl. [Ipusma. [Tupamuaa. OcHoBanue, 60KoBbIE pedpa, BHICOTA,
O0KOBas MOBEPXHOCTh MPU3MBI U TUpaMubl. [Ipsimast, HaksTOHHAs U MIpaBUIbHAS MpU3Mbl. CeueHue
MpU3MbI U TupamMubl. TpeyronbHas nupamua. [IpaBunbHas nupamuaa. Y ceueHHas NUpaMuia.
[TonsiTHe 0 cUMMETPHUH B IPOCTpPaHCTBE (IIEHTpaJIbHASI, OCeBas, 3epKaibHas). [[puMepsl cuMmeTpHit
B OKpYXaroIleM MHUpE.

[IpencraBienue o MpaBUIBLHBIX MHOTOTPAHHUKAX (TETpa’ip, KyO, OKTa’ap, 10AEKadIp, UKOCAIP).
Cummerpus B KyOe, B mapajuieNienuIesie, B Ipu3Me, B IUpaMue.
Koumponvnasa paooma Ne 7 no meme «MHO202paHHUKW)

Tpuronomerpnyeckne (popMyJibl YHCIOBOr0 aprymenra (5 4)

Oyukims Y = Sin X. OyHkiusa y = €0S X. Oynkiws y = tg X. @ynkiwms y = ctg X.
Tpuronomerpnyeckne ypaBHeHHusi 1 HepaBeHCTBa ( 7 1)

[Ipocreiinme TPUTOHOMETPUUECKHE YPAaBHEHUSA. Y paBHEHUSI, CBOASAIIMECS K TPOCTEHIIINM 3aMEHOM
HEU3BeCTHOTO. [IprMeHeHe OCHOBHBIX TPUTOHOMETPUUYECKUX (POPMYI Ul PEIICHUS YPaBHEHUH.
OnHopoaHBIE YPAaBHEHUS.
Konmponvnaa paooma Ne8 no meme « Tpuzonomempuueckue popmynvt 4ucio6o20 apZymenma.
Tpuzonomempuueckue ypasHeHus u HepageHcmea»



BeposiTHOCTB cOOBITHIT (44)
[Tonsitue BeposiTHOCTH COOBITHS. CBOMCTBA BEPOSTHOCTEN COOBITHIA.
IloBTOpenue (3 u)
T'ooosas konmpoavras paboma.
TemaTnuyeckuii nian

10 xknacc
Howmep HanmenoBanue Tembl MporpaMMabl KonuuectBo
TEMBI YacoB
1 [ToBTOpEeHME Kypca anreOpbl OCHOBHOM IIIKOJIBI 4
2 JleicTBUTENbHBIE YUCTA 7
3 PanmonansHbIe ypaBHEHHS 1 HEPABEHCTBA 12
4 AKCHOMBI CTEPEOMETPUHU U UX CIEICTBUA. 3
5 [TapamiensHOCTh TPSAMBIX U TIJIOCKOCTEH 16
7 Kopens crenenu n 8
8 CremneHb NOJOKUTEIBHOTO YKCIa
9 Jlorapudmsl
10 [TokazarenpHbIC U IOTApUPMUIECKIE YPABHCHHS U HEPABCHCTBA 10
11 [lepneHUKyYIAPHOCTD NPSMOM U INIOCKOCTH 17
12 CuHyC 1 KOCHHYC yTJja U Yuclia 7
13 TaHreHc ¥ KOTaHTeHC yria U Yuclia 4
14 DOopMyJIbI CIOKEHUS 7
15 MHororpaHHuKH 12
16 Tpuronomerpuueckue GyHKIIMH YUCIOBOTO apryMeHTa 5
17 Tpuronomerpuieckue ypaBHCHHUS U HEPABECHCTBA 7
18 BeposiTHOCTH COOBITHIA. 4
19 [ToBTOpEHME Kypca reOMETpUU 2
20 I'omoBast koHTpOJIBHAS paboTa 1
Uroro 140

Maremartuka —11 kiaacc (0a30Bblil ypoBeHb) -4 yaca B HedeJlo, Bcero 136 yacos
BexTopsl B mpocTpancTBe (6 1)

Bexkrtops! B ipocTpancTBe. Moaysbs BekTopa. PaBeHCTBO BEKTOPOB. CII0)KEHHE Y BHIYUTAHUE
BEKTOPOB. Y MHOKE€HUE BEKTOpa Ha uncio. KoinmHeapHele BEKTOpbl. KommiaHapHbIE BEKTOPHI.
PasnosxeHne BekTopa 1o IByM HEKOJUIMHEApHbIM BekTopaMm. [IpaBuiio napannenenunena.
Pa3noxxeHne BekTopa 10 TpEM HEKOMILJIAHAPHBIM BEKTOPaM.

Metoa koopauHat B npoctpanctie (11 4)

[IpsimoyronbHas cucteMa KOOpAMHAT B IPOCTPAHCTBE. JleKapTOBbI KOOPAMHATHI B IPOCTPAHCTBE.
Koopannats! TOUkH 1 KOOpAMHATEI BEKTOpa. CBA3b MEXAY KOOPIANHATAMHA BEKTOPOB U
KoopauHaramu Touek. IIpocreiimne 3anaun B koopauHaTtax. PopMyra pacCTOSHUS MEXKIY IBYMs
TOYKaMH. Y paBHEHHE MJIOCKOCTH. Dopmysia pacCTOSIHUS OT TOUKH JO MJIOCKOCTH.

VYron mexay Bekropamu. CKalsipHOE IPOU3BEACHUE BEKTOPOB. BhIunciaeHne yrioB Mex 1y NpsMbIMU
u mockoctsamu. IlonsTue o cummerpun B mpoctpanctse. LleHTpanbHast, oceBas U 3epKajibHast
cumMetpuu. [lapannensHelii nepeHoc. IIpumepsl cUMMETpHUI B OKPYIKAIOILEM MUPE.



Konmponvnasa paboma Nel no meme

'" Bekmopuwt 6 npocmpancmee. Koopounamuvt mouxku u koopounamul éexkmopa’
@yHKkuMU U UX rpadpuku (6 u)
OnemenTapHbie pyHKIMU. O0MacTh ONpeAesieHus U 001acTh n3MeHeHUs PyHKIuU. OTrpaHUYEeHHOCTh
¢ynkuuu. YeTHOCTh, HEYETHOCTD, IEPUOAMYHOCT QyHKIUH. [IpoMexyTkH Bo3pacTaHus, yObIBaHUS,
3HAKOIMOCTOSIHCTBA U HYIM QyHKuuH. MccnenoBanue pyHKUMN U TOCTpOEHUE UX TpaduKOB
3JIeMEHTapHBIMHU MeToamMu. OCHOBHBIE cIOcOOBI TpeoOpa3oBanus rpadukos. I'paduku QyHKIMiA,
cojepxkaimmx Moayau. I'paduku ClIOKHBIX (PYHKITHI.
IIpenen pyHKIUM ¥ HeNPePHIBHOCTH (3 1)
[Tonstue npeaena pynkuu. OgHocToponHue npezaensl. CBoricTBa npeaenos GyHkuid. [Tonstue
HenpepbIBHOCTH (PyHKIMH. HenpepbIBHOCTD 3eMEHTAPHBIX (DYHKITHIA.
OobpatHblie pynkuuu (3 4)
[Tonsatue 06 obparnoii pyHkumu. Bzaumuo oOparusie pyHkunu. OOpaTHbIE TPUTOHOMETPHUYECKUE
¢byakuun. [IpuMepsl HCTIOIB30BaHUsT 0OPATHBIX TPUTOHOMETPHUECKUX (PYHKITUH.
Koumponvnas paboma Ne2 no meme «@yukyuu u ux cpaguxu. Ilpeden pynxkyuu u
Henpepbienocms. Odpamuvie QynKyuu»
Huannap, konyc, map (20 1)
Tena n noBepxHocTU Bpamenus. umuaap. @opmyna mionaay noBepxHocT munHapa. Konyc.
dopmyna mIomaau MOBEPXHOCTH KOHYyca. Y ceueHHbIN KoHyc. OCHOBaHUs, BHICOTA, OOKOBAs
MOBEPXHOCTh, 00pa3ymoias, pa3BepTka. OceBble CEUeHUS U CEUEHUS, MapalIeIbHbIE OCHOBAHHUIO.
Cdepa, map u ux ceueHus. YpasHeHue cpepbl. B3anmuoe pacronoxxeHue chepbl U IIIOCKOCTH.
KacarenbHast mimockocTs Kk cepe.
Koumponvnas paboma Ne3 no meme "[{ununop, kounyc, wap"
IIpousBoanas (8 u)
[Tonsatue npousBoaHoii. [Ipon3BoaHas CyMMBI, TPOU3BOAHAS Pa3HOCTH. HenpephIBHOCTD (DyHKIIHIA,
nMerImuX npou3Boanyo. Juddepenuan. [IpouzBoanas npoussenenus. [IponsBoaHas
yacTHOro. [Ipou3BoaHbIe 31eMeHTapHbIX QyHKIU. [Ipon3BoaHas cnoxHON GyHKINH.
IIpumeHnenue npousBoaHoii (15 4)
MaxkcumMyM 1 MUHUMYM (YHKIIUHU. Y paBHEHUE KacaTelbHOU. [IpubnmkeHHbIe BBIYUCICHHUS.
Bospacranne u yosiBanue ¢pyakuuid. [[pon3BoHbIC BBICITUX TOPSIKOB. DKCTPEMYM (QYHKIIUH C
€IMHCTBEHHOM KPUTHUYECKOW TOYKON. 3a7auil HA MAaKCUMYM 1 MUHUMYM. ACUMITOTHI. [[poOHO-
nuneriHas Gynkius. [Toctpoenue rpadukoB GyHKIMI ¢ MPUMEHEHHUEM TTPOU3BOTHBIX.
Koumponvnan paboma Ned no meme «llpouzeoonas. Ilpumenenue npouseoonoin)
IlepBooGpa3Hasi u mHTerpaJ (8 u)
[Tonsatue nepBooOpa3Hoii. [Inomans KpuBonuHeitHO# Tpaneunu. OnpeaeneHHbIi HHTerpail.
[TpubmmxeHHOe BRIYMCIICHHUE onpenesienHoro narerpana. ®opmyna Herorona-JleliGuuma. CroiicTBa
OIIPEAEIEHHOT0 NHTETpaa.
Koumponvnasa paooma Ne5 no meme «llepeooodpasznas u unmezpany
Oo6bembI Tea (15 4)
[Tousarue 00 o0veme Tena. OTHOIIEHNE 00BEMOB IMOAOOHBIX TEIL.
®opmyiel 00beMa KyOa U IPSMOYTOJIBHOTO Napajiesienuea, Mpu3Mbl, HWIMHpA. Berancienne
00BEMOB TeJI C IIOMOIIBIO ONpeiesieHHOro nHTerpana. OobeM HaKIOHHOU Mpu3Mbl. DopMyiia oObemMa
nupaMuibl 1 Konyca. @opmyna od0bema mapa. O6beM mapoBOro CerMeHTa, IMapoBOro CIIos U
apoBoro cekropa. @opmyina miomaau chepsl.
Konmponvnasa paooma Ne 6 no meme «Oo0vemuvt men
PaBHOCHJILHOCTH YPABHEHUI U HepaBeHCTB (4 1)
PaBHOCHIIBHBIE TPpe0Opa3oBaHus ypaBHEHUH. PaBHOCHIIbHBIE TPEe0Opa3oBaHMsI HEPABEHCTB.
YpaBHenusi-ciaeacrus (5 4)
Ilonstue ypaBHeHusA-cnencTBUsA. Bo3BeneHue ypaBHEHUS B UeTHYIO cTeneHb. [loreHnmpoBanne
nmorapu@muueckux ypaBHeHuil. [[pyrue npeodpa3oBanus, MPUBOIAILINE K YPABHEHUIO-CIIEACTBHIO.
PaBHOCH/ILHOCTH ypaBHEHHUI M HEPABEHCTB cUcTeMaM (5 1)
OcHoBHbIE TIOHATHS. Perrenne ypaBHeHH# ¢ ToMomsio cucreM. Y paBuenus Buaa f(a(x)) = f(5(X)).
Perrenue HepaBeHCTB ¢ momolipio cucteM. Hepasenctsa Bumaa f(a(x)) > f(B(x)).
PaBHOCH/IBHOCTH ypaBHEeHHUIT HAa MHOKecTBax (4 1)
OcHoBHble NOHATHA. Bo3BeeHNe ypaBHEHHSI B YETHYIO CTEIICHb.
PaBHOCHJILHOCTH HEPABEHCTB HA MHOKeCTBaX (3 4)
OcHoBHble OHATHA. Bo3BeieHIe HEPAaBEHCTB B UYETHYIO CTETICHb.
Konmponvnaa paboma Ne7 no meme «PagnocuibHocCms ypagHenuil, HEPAGEeHCME U UX CUCHeM)



CucreMbl ypaBHeHHi ¢ HECKOJIbLKUMH HEU3BECTHBIMU (O 4)
PaBHOcuiibHOCTB cucteM. Cucrema-cienctsue. Meros 3aMeHbl HEM3BECTHBIX.
IToBTOpenue (20 yacos.).
Hmozosasn konmponvhasn paboma Ne§ .

TemaTnuyeckuii nian

11 knace
Howmep HanmMeHoBaHMe pa3ziena nporpamMmmsl KonuuectBo
paznena 4acoB
1 BexTopsl 6
2 MeTo KOOpAWHAT B IPOCTPAHCTBE 6
3 OyHKIMH U UX rpaduxu 11
4 [Ipenen GyHKIIMU U HENPEPHIBHOCTH 3
5 OO6parnbie QyHKIHH 3
6 Hunuuap, KoHYC, map 13
7 [TpousBoaHas 10
8 [IpuMeHeHne Mpon3BOTHOM 15
9 [TepBooOpazHas 1 UHTETPA 8
10 OObeMbI Ten 15
11 | PaBHOCHILHOCTh YPAaBHEHHUI U HEPABEHCTB 4
12 YpaBHEHHUS-CIIEICTBUS 5
13 PaBHOCHUIIBHOCTH ypaBHEHUI U HEPABEHCTB CUCTEMaM 5
14 PaBHOCHUIIBHOCTH YpaBHEHU HA MHOXKECTBAX 4
15 PaBHOCUIIBHOCTH HEPABEHCTB HA MHOKECTBAX 3
16 Cucrembl ypaBHEHUM ¢ HECKOJIBKUMH HEU3BECTHBIMU 5}
17 [ToBTOpeHue 18
18 HroroBast koHTpOIBHAS paboTa 2
Utoro 136
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