


IHosicHuTeIbHAS 3aNIMCKA

Pabouast mporpamma ydeOHoro mpeamera «Matematukay maisa 10-11 kimaccoB pa3paboraHa B
COOTBETCTBUM C HOPMAaTUBHO-TIPABOBBIMU  JIOKyMeHTamu: DenepanbHblii  TrocyqapCTBEHHBII
o0pa3zoBaTeNnbHBIA CTAaHAAPT cpeaHero obmero odpazosanus (IIpuka3 MuHUCTEPCTBA MPOCBELICHUS
Poccuiickoit @enepanuu ot 12 aBrycra 2022 roga Ne 732 "O BHeceHUM M3MEHEHUH B (elepanbHbIHA
roCy/IapCTBEHHBI 00pa30BaTENbHBIM CTaHAAPT CpelHEro oOmero oOpa30BaHUSA, YTBEPHKIEHHBIH
nprka3oM MuH#CTEepCcTBa 00pa3oBanus U Hayku Poccuiickoit @eneparmu ot 17 mast 2012 romga Ne 413")
B cootBeTcTBHH DenepanbHoil 0011e00pa30BaTeIbHON MPOTrpaMMoii; ¢ YUETOM paclpenenéHHBIX 0
KJ1accaM IpOBepsieMbIX TpeOOBaHUH K pe3yabTaraM ocBoeHHst OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMBbl
CpelHero odmiero oopa3oBaHusl.

OOpazoBaTenbHBIA TPOIECC OCYIIECTBISICTCS C HCIOJIB30BAHUEM YUYCOHHKOB, Y4EOHBIX
nocobuii, Bxoasmux B neWcTByrommii DenepanbHblii nepedeHb. Ilepeuerr YMK  exeromno
YTBEPKJIa€TCS MPUKA30M JUPEKTOPA HIKOJIBI.

VYuebnsiii npeaMer «MaremaTuka» BXOIUT B 00s3aTEIbHYI0 TPEAMETHYIO 00JIacTh
«Marematuka u unpopmaruka». Pabouas mporpamma pa3paboTaHa AJjii OCBOGHUSI MATEMaTUKH Ha
yriayOI€HHOM ypOBHE.

1. Ilnanupyembie pe3yJbTaThl OCBOCHHS y4eOHOT0 npeaMeTa «MaTtemaTuka

1.1. [Inanupyemble JTUYHOCTHBIE pe3y/bTaThbl ocBoeHust QOOII
JInuHOCTHBIE pe3ybTaThl B c(hepe OTHOLIEHHI o0y4yalomuxcs K cede, K CBOeMy 310pPOBbI0, K
MO3HAHMIO cels:

e OpucHTalMs OO0YyYarolMXCs Ha JOCTHKEHHE JTUYHOTO CYACThS, PEATU3alMI0 MO3UTHUBHBIX
KU3HEHHBIX TIEPCIEKTUB, HWHUIIMATUBHOCTb, KpPEATUBHOCTb, T'OTOBHOCTb U CIIOCOOHOCTh K
JTUYHOCTHOMY CaMOOMPEIEICHHIO, CTIOCOOHOCTh CTABUTH IIEJIU U CTPOUTD KU3HEHHBIE TUIAHBI;

® TOTOBHOCTb M CIIOCOOHOCTH OOecneuuTbh cede M CBOMM OJM3KUM JOCTOMHYIO XKHU3Hb B
MPOLECCE CAMOCTOSITEILHON, TBOPYECKON 1 OTBETCTBEHHOM JE€STEIbHOCTH;

® TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIMXCS K OTCTaMBaHHUIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHUS, TOTOBHOCTh M CIOCOOHOCTHh BBIpA0aThIBATh COOCTBEHHYIO TO3HUIIUIO TI0
OTHOIICHUIO K OOIIECTBEHHO-TNIOJIUTUYECKUM COOBITUAM MPOLUIOTO M HACTOSIIET0 Ha OCHOBE
OCO3HAHUS U OCMBICIICHUS] UCTOPUHU, TYXOBHBIX IIEHHOCTEH M JIOCTUKEHUMN HAIIE CTpaHBbI;

® TOTOBHOCTh U CIOCOOHOCTH OOYyYarommMxcs K CaMOpPa3BUTHIO W CaMOBOCIHUTAaHUIO B
COOTBETCTBHUM C OOIIEYETOBEYECKUMH IIEHHOCTSIMM M HJeaJlaMUd Tpa)<JIaHCKOro oOIIecTBa,
MOTPEeOHOCTh B (PU3UYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATHUSX CIIOPTUBHO-0310POBUTEIBHON
JeSITENIbHOCTBIO;

® TIPUHATHE U peau3aIlis EHHOCTEH 370pOBOT0 M 0€30IMacHOro o0pasza KU3HH, OepexHOe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIIEHHE K COOCTBEHHOMY (DM3HUECKOMY M TICUXOJIOTHUECKOMY
3/10pOBBIO;

® HEMPUATHE BPEAHBIX MPUBBIUCK: KYPEHHUS, YITOTPEOIECHUS aTKOT0JIsl, HAPKOTHKOB.
JInuHOCTHBIE pe3yJbTaThl B cepe oTHOUIeHHI odyuaomuxcs kK Poccuu kak k Poaune
(OreuvecTBY):

® poccHiicKasi WICHTHYHOCTb, CIIOCOOHOCTh K OCO3HAHUIO POCCHICKONW HJIEHTUYHOCTH B
MOJIUKYJIBTYPHOM ~ COITMYME, YYBCTBO TMNPHUYACTHOCTH K HCTOPUKO-KYJIBTYPHOH OOIIHOCTH
poccuiickoro Hapoaa u cyabbe Poccum, marpmoTusMm, TOTOBHOCTh K Ciy:keHHI0O OTedecTBy, €ro
3alluTe;

® yBa)XEHUE K CBOEMY HApOAY, YyBCTBO OTBETCTBEHHOCTH Tepea PoanHOM, rop/I0CTH 3a CBOM
Kpaii, cBor0 PoauHy, mpoluioe U HacToAllee MHOTOHAIMOHAJIBHOTO Hapoja Poccuu, yBaxkeHue K
rocy/1lapCTBEHHBIM CUMBOJIaM (Tep0O, diar, TUMH);

e (dopMHUPOBAHHE YBaXXEHHUS K PYCCKOMY SI3bIKYy KaK TOCyIapCTBEHHOMY s3bIKYy Poccuiickoii
denepanyy, SBIAIOLIEMYCSI OCHOBOM POCCHIMCKOM WACHTUYHOCTH U TJABHBIM  (hakTopom
HallMOHAJIBHOTO CaMOONPEIEICHUS;

® BOCIHTAHWE YBAXKEHUS K KYyJIbType, S3bIKaM, TPAAUIMsIM © OObIYassM HapoJOB,
npoxuBaroux B Poccuiickoit @epepanuu.



JInuHoOCTHBIE pe3yabTaThl B cepe OTHOUIEHHIT 00y4aIOIIUXCH K 3aKOHY, FOCYAapCTBY H K
rPa’*KAaHCKOMY 001LEeCTBY:

® TPaXIAHCTBEHHOCTb, TIpa)KAaHCKas TO3MIMS AaKTUBHOTO U OTBETCTBEHHOTO 4JE€HA
pPOCCHIICKOTO  OOIECTBa, OCO3HAIOIIEIO CBOM KOHCTHUTYIIMOHHBIE TIpaBa U  OOSI3aHHOCTH,
YBaXKAIOILIETO 3aKOH U MPABOIOPSAIOK, OCO3HAHHO IPUHUMAIOLIET0 TPAJIULIMOHHbIE HAallMOHAIbHbBIE
1 00IIeYeTOBEYECKHEe TYMAaHUCTUYECKUE M JEMOKPAaTUYECKHE LEHHOCTH, TOTOBOTO K YYacTHIO B
0OIIECTBEHHOH JKU3HH;

¢ TpU3HAHHME HEOTUYXJIaeMOCTH OCHOBHBIX MpaB M CBOOOJ UeJIOBeKa, KOTOPhIE MPUHAIJIeKAT
KaXJI0OMY OT pPOXIEHHsS, TOTOBHOCTh K OCYIIECTBIEHHIO COOCTBEHHBIX INpaB U cBoOox 06e3
HapylLIeHUs MPaB U CBOOOJ APYrUX JHUI, TOTOBHOCTh OTCTAaUBaTh COOCTBEHHBIE IpaBa U CBOOOJBI
YeJI0BeKa M IpakJIaHMHA COTJIACHO OOLIETPU3HAHHBIM MPUHIMIIAM M HOPMaM MEXIYHapOIHOTO
npaBa U B coorBeTcTBUM ¢ KoHctutynmen Poccuiickoit denepanuu, npaBoBas U MOJUTHYECKAS
IPaMOTHOCTH;

® MHUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YypPOBHIO pa3BUTHS HayKu H
OOIIECTBEHHON MPAaKTHKH, OCHOBAHHOE Ha JHAJlore KYJIbTYp, a TaKXe PpasIUYHbIX (QopM
OOIIECTBEHHOTO CO3HAHMS, OCO3HAHHUE CBOETO MECTa B IMOJIUKYIETYPHOM MHpE;

® WHTEpUOpHU3AIUS IEHHOCTEH NEMOKPATHH M COIMAIBHON COJMAAPHOCTH, TOTOBHOCTH K
JOTOBOPHOMY PETYJIMPOBAHUIO OTHOIICHUN B TPYIIIE MM COIMATBHON OpraHn3aIuig;

® TOTOBHOCTh OOYy4YalONIIMXCS K KOHCTPYKTHMBHOMY Yy4YacTHIO B TIPUHATUU PEIICHUH,
3aTparvBalIIUX HX IpaBa U HMHTEPECHl, B TOM YHCIE B Pa3IHYHBIX (opMmax OOIIECTBEHHON
CaMOOpTaHU3AIMH, CAMOYITPABIICHHsI, OOIIIECTBEHHO 3HAYMMOM JIeITETLHOCTH;

® TIPUBEPKECHHOCTh HJESIM HWHTEPHALMOHAIM3MA, JIPYKOBbI, paBEHCTBA, B3aMMOIIOMOIIH
HapoJI0B; BOCIHUTAHHUE YBAXXUTEIHHOTO OTHOILICHHS K HAIIMOHATBHOMY JOCTOMHCTBY JIOJCH, WX
YyBCTBaM, PEIIUTHO3HBIM YOCKICHUSM;

® TOTOBHOCTh OOYYalOUIMXCS MPOTUBOCTOSTH WJCOJOTHH OSKCTPEMHU3Ma, HAI[MOHATU3MAa,
KceHo(hoOUr; KOpPPYIIUMHU; JUCKPUMHUHAIMM IO COLMAJIbHBIM, PEIUTHO3HBIM, PACOBBIM,
HAI[MOHAJLHBIM MTPU3HAKAM U JIPYTUM HETaTUBHBIM COITUATBHBIM SBJICHHSIM.

JInuHoCTHBIE pPe3yJabTaThl B c(hepe OTHOLIEHH I 00YYAIOIIMXCS € OKPYKAIMIMMH JHOIbMH:

® HpPaBCTBEHHOE CO3HAHME U TMOBEJCHNE HAa OCHOBE YCBOEHMSI 00IEUETOBEYECKIX IEHHOCTEH,
TOJIEPAaHTHOTO CO3HAHUS M MOBEJICHHS B MMOJMKYIBTYPHOM MHPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH
JUANOT C JIPYTUMH JIIOJbMH, JOCTUTaTh B HEM B3aUMOIIOHUMAaHUS, HaXOAWTH OOIIME LETH U
COTPYIHUYATH JUIS UX JIOCTHIKCHUS;

® [PHUHATHE TYMAHUCTHUYECKUX LIEHHOCTEH, 0CO3HAaHHOE, YBAXKUTEIBHOE U JOOPOKENaTeIbHOE
OTHOILIEHHE K IPYTOMY YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHIO;

® CIIOCOOHOCTH K CONEPEKUBAHHIO U (HOPMUPOBAHHE TO3UTUBHOTO OTHOILIEHUS K JIFOASIM, B TOM
qHuciae K JIMIAM C OrPaHWYEeHHBIMH BO3MOXKHOCTSMH 3/0pPOBBSI M HWHBAJIUAAM,; OepekHOe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILIEHHE K (PU3MYECKOMY M IICHXOJOIMYECKOMY 3/I0POBBIO
JPYTUX JIIOJIeH, YMEHHE OKa3bIBaTh TIEPBYIO TOMOIIIb;

e (GopMUPOBAaHHE BHIPAKEHHOW B TMOBEJACHUH HPABCTBEHHOH TMO3HWIMHM, B TOM YHCIE
CITOCOOHOCTH K CO3HATEIIbHOMY BBIOOPY /100pa, HPAaBCTBEHHOT'O CO3HAHMSI U TIOBEACHUS HA OCHOBE
YCBOCHHMSI 00I1I€YETIOBEYECKHMX IEHHOCTEH M HPaBCTBEHHBIX YyBCTB (YECTH, JI0JITa, CIPAaBEIJIMBOCTH,
MUJIOCEPIUS U IPYKETIO0H);

® pa3BUTHE KOMIIETEHIMI COTPYIHUYECTBA CO CBEPCTHUKAMH, JAETHMHU MJIAJIIETO BO3pacTa,
B3POCIBIMH B 00pa30BaTEIHHOM, OOIIIECTBEHHO MOJIE3HOM, YIEOHO-UCCIEA0BATEIbCKOM, TPOSKTHOM
U JIPYTUX BUJIAX JICATSITBHOCTH.

JIn4yHOCTHBIE pe3y/IbTaThl B c(pepe OTHOLICHHU I 00y4AKOIIUXCH K OKPYKaI0LeMy MHPY, ;KHBOI
NpHUPo/e, Xy/10:KeCTBEHHOIl KyJIbType:

® MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAYHUMOCTH
HayKH, TOTOBHOCTh K HAYYHO-TEXHHUYECKOMY TBOPUYECTBY, BiIaJIEHUE JOCTOBEPHOI MH(pOpMalnei o
MEPEZOBBIX JOCTH)KEHUSIX M OTKPBITHSIX MUPOBOM M OTEYECTBEHHON HAyKH, 3aHHTEPECOBAHHOCTH B
HAYYHBIX 3HAHUSX 00 YCTpOWCTBE MUpPA U OOIIECTBA;

® TOTOBHOCTh M CIIOCOOHOCTh K 0OOpa3oBaHHWIO, B TOM 4YHCJIE CamMOOOpa3oOBaHWIO, Ha
MPOTSKEHUH BCEH KU3HU; CO3HATEIbHOE OTHOIIIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK yCIOBHIO
yCTICUTHOM MPpodecCHOHANBHON 1 00IIECTBEHHON IeITeIbHOCTH;



® DKOJIOTUYECKasl KYJIbTypa, OepeskHOE OTHOIICHHSI K POJTHOM 3eMIie, MPUPOAHBIM OOraTcTBaM
Poccun n mupa; nmoHMMaHWE BIUSHUS COLMAIBHO-)KOHOMUYECKHMX ITPOLIECCOB HAa COCTOSIHHE
MPUPOJIHON M COLUATBHOM CpeJibl, OTBETCTBEHHOCTh 32 COCTOSIHME MPUPOJIHBIX PECYpPCOB; YMEHUS
Y HaBBIKA Pa3yMHOI'0 MPUPOJIONOJIB30BAHUS, HETEPIMMOE OTHOLLIEHUE K ACUCTBUSAM, IPUHOCSIIAM
BpEJI SKOJIOTHH; MPUOOPETEHUE OIBITA KOJIOT0-HATIPABICHHOM e TEIILHOCTH,

® OCTETUYECKOE OTHOUIEHHS K MHpPY, TOTOBHOCTb K 3CTETHYECKOMY OO0YyCTpPOHCTBY
CcOoOCTBEHHOTO OBITA.
JIMYHOCTHBIE Pe3yJbTAThl B c(hepe OTHOMIEHUH 00YYAIOIIMXCS K CeMbe M POAUTEISAM, B TOM
4Kc/ie MOAr0TOBKA K CeMeifHOM KU3HU:

® OTBETCTBEHHOE OTHOIIEHHWE K CO3JaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO MPUHITHUS
LICHHOCTEH CEMENHO KU3HU;

® TIOJIOKUTENBbHBIN 00pa3 ceMbU, POJUTENILCTBA (OTIIOBCTBA U MAaTEPUHCTBA), MHTEPUOPU3ALIUS
TPAJULMOHHBIX CEMEHHBIX LIEHHOCTEN.
JIMYHOCTHBIE pe3yJbTaThl B cepe OTHONIEHUSI 00y4alOIIMXCH K TPYAy, B cepe conuajabHO-
IKOHOMMYECKNX OTHOLICHUI:

® yBa)XeHHUE KO BceM (hopmMaM COOCTBEHHOCTH, TOTOBHOCTh K 3aIIUTE CBOCH COOCTBEHHOCTH,

® OCO3HaHHBIN BBIOOP Oyaymiedl mpodeccuu Kak MyTh U CIOCOO pealn3alid COOCTBEHHBIX
YKU3HEHHBIX TUIAHOB;

® TOTOBHOCTh OOYYAMOIIHUXCS K TPYAOBOH NPODHECCHOHATBLHOW MACSITENPHOCTH Kak K
BO3MOXHOCTM  y4acTHUSi B  pEUICHHWH  JIMYHBIX,  OOIIECTBEHHBIX,  TOCYJapCTBEHHBIX,
oOIIeHaMOHATBHBIX TTPOOIIEM;

® TOTPEOHOCTh TPYIUTHCS, YBOKCHHE K TPYAY U JIOISAM TPYHAa, TPYAOBBIM JIOCTHKCHUSM,
100pOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIEHHWE K pPa3HbIM BHUAAM TPYAOBOU
e TEeIbHOCTH;

® TOTOBHOCTh K CamMOOOCTY>KMBAaHHIO, BKIIOYash OOY4YEHHWE U BBHIMIOJIHEHHE JIOMAITHUX
00s13aHHOCTEH.
JInyHOCTHBIE pe3yjabTaThl B cdepe (U3HYECKOro, INICHUXOTO0THYeCKOro, COUMATBLHOIO H
aKaJIeMHYeCKOro 0;1aronoay4mus o0y4arouuxcs:

e (usmyeckoe, SIMOIMOHATHLHO-TICUXOJIOTHYECKOE, COIUATIbHOE OJIarononyyne o0yJaronuxcs
B ’KM3HU 00pa30BaTeIbHON OpraHMU3AIlNH, OLIYIIEHUE NeThbMHU 0€30MaCHOCTU U TMCUXOIOTUYECKOTO
KoM(popTa, HHPOPMAITMOHHOHN 0€3011aCHOCTH.

1.2. IlnanupyemMble MeTanpeaMeTHbIe pe3yabTaThl ocBoennss OOIT
1.2.1. PeryasiTHBHbIe YHHBepcaibHble yueOHbIe AeiicTBUS
BrIITyCKHHK CMOXKET:

® CaMOCTOSITEIBHO OMPEACIATH IIeNTH, 33a7aBaTh MapaMeTPbl U KPUTEPUH, TIO KOTOPHIM MOKHO
OTIPEJIENIUTH, YTO ENb JOCTUTHYTA,

® OIICHMBATh BO3MOJKHBIE TMOCJEICTBHS JOCTHKEHHS ITOCTABICHHON e B JEATEIBHOCTH,
COOCTBEHHOW JKM3HU U KM3HHM OKPYXAIOIIUX JIFOJIeH, OCHOBBIBAACh HAa COOOPAKEHUSX STUKU U
Mopay;

e craBuTh U (HOPMYIHPOBATh COOCTBEHHBIE 3aJjaud B 00pa30OBaTEIbHOM JEATEIBHOCTH H
KHU3HEHHBIX CUTYaIUX;

® OIICHHMBATH PECYPCHI, B TOM YHCJIE BPEMs U IPYyTHe HEMaTepHalIbHbIE PECYpPChl, HEOOXOANMEBIC
TUTSL AOCTYDKEHHSI TOCTABICHHOW eI,

e BBIOMpaTh IMyTh JOCTIKEHHMS LENH, IUIAHUPOBATh pEIICHHWE TIOCTAaBICHHBIX 3ajad,
ONITUMH3UPYS MaTepUaAIbHbIE U HEMaTepUaJIbHbIE 3aTPAThI;

e OpraHu3oBbIBaTh 3(P(PEKTUBHBIA MOMCK pPECypcoB, HEOOXOAMMBIX I JOCTHXKEHUS
MIOCTaBJICHHOM I1CJIH;

®  COIOCTAaBIISTH MMOJYUYEHHBIN PE3yabTaT ACATEIBHOCTH C TOCTABICHHOW 3apaHee MEeNbI0.

1.2.2. llo3HaBaTe/IbHbIE YHUBeEPCcAJIbHbIE YUeOHbIe 1eilicTBUA
BBIITyCKHHUK CMOKET:



® 1CKAaTh M HAXOIUTh O0OOOIIEHHBIE CIIOCOOBI pelIeHHs 3a7ad, B TOM YHCIE, OCYILECTBISATh
pa3BepHYTHI HMH(POPMAIIMOHHBIA TIOMCK W CTaBUTh Ha €ro OCHOBE HOBBIE (ydeOHbIE U
I103HABaTENbHbIE) 3a/1a4H;

® KPUTHYECKH OICHUBATh W HMHTEPIPETUPOBATh HWHMOPMALMIO C Ppa3HBIX IO3ULHUH,
pacrno3HaBaTh U (PUKCHPOBATh MPOTUBOPEUNs B UHGOPMAIIMOHHBIX HCTOYHUKAX;

® CMOJb30BaTh pa3IMYHbIE MOJEIbHO-CXEMAaTUYECKHEe CpEeACTBa [UIsl IMpEeACTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHUH, a TaK)Ke MPOTUBOPEYUH, BBISIBICHHBIX B UH()OPMAIIMOHHBIX
HUCTOYHUKAX;

® HAXOAWThb U MPHUBOJUTH KPUTUYECKHUE APTyMEHTHl B OTHOLICHUM IEHCTBHM U CYKIEHUI
Apyroro; CHOKOWHO M pPa3yMHO OTHOCHTBCA K KpPUTHUYECKUM 3aMEUaHHsIM B OTHOIICHUHU
COOCTBEHHOTO CYKJIEHUsI, pacCCMaTPUBATh X KaK pecypc COOCTBEHHOTO Pa3BUTHS;

® BBIXOAWTH 32 PaMKH y4eOHOTO MpeaMeTa M OCYILECTBIIATH IIEJICHANPABICHHBINH IMOMCK
BO3MOKHOCTEH Ul IIMPOKOTO MEPEHOCa CPEICTB U CIIOCOOOB ACHCTBUS;

e BBICTpaMBaTh MHAWBHUIYaAJIbHYIO 00pa30BaTENbHYIO0 TPAGKTOPHUIO, YUMUTHIBAS OTPaHUYCHUS
CO CTOPOHBI JPYTUX YYACTHUKOB M PECYPCHBIEC OTPaHUYCHUS;

® MCHSTH U yJEP>KUBATh Pa3HbIe MO3UIIMH B TO3HABATENILHOM J1€ATEIHHOCTH.
1.2.3. KomMyHHMKATHBHbIE YHHBepPCAJIbHbIE yueOHbIe 1elicCTBUSA
BBIITyCKHHK CMOXKET:

® OCYILECTBJIATH JIEJTOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMHM, TaK U CO B3POCIBIMU (KaK
BHYTpH 00Opa30oBaTEeIIbHON OpraHM3aliH, TaK W 3a €€ MpeleiaMu), MOI0UpaTh MapTHEPOB IS
JICIIOBOM KOMMYHHKAIIUM HCXOJs M3 COOOpakeHUU pe3yIbTaTUBHOCTU B3aUMOJICHCTBUS, a HE
JIMYHBIX CUMIIaTHH;

® [IPH OCYILIECTBIICHUH IPYMIIOBON paOOTHI OBITH KaK PyKOBOAUTENIEM, TaK M YWICHOM KOMAaH/IbI
B Pa3HBIX POJIIX (Te€HEPaTop UAeH, KPUTHK, UCIIOTHHUTENb, BEICTYIAIONINNA, SKCIIEPT U T.1.);

® KOOPAMHHUPOBATH M BBIIONHATH pPAOOTy B YCIOBUSIX pPEATHHOTO, BUPTYaJIbHOTO H
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

® pa3BEpHYTO, JJOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C HCIIOJIb30BAaHUEM aJICKBATHBIX
(YCTHBIX ¥ MUCbMEHHBIX ) SI3bIKOBBIX CPE/ICTB;

® pacrno3HaBaTh KOH(IMKTOr€HHbIE CUTYAIMH U MPEJOTBpALaTh KOH(MIMKTHI 10 UX aKTUBHOMN
¢da3pl, BBICTpPaWBaTh [JEIOBYID M 00pa30BaTENbHYI0 KOMMYHHUKAIMIO, H30eras JMYHOCTHBIX
OLICHOYHBIX CYKIECHUM.

1.3. Ilnanmpyemsblie npeaMeTHbie pe3yabTarbl ocBoenuss OOIl musi yyeOHOro mpeamera
«MaremaTuka» (BKJI0Yasi a1redpy u HayajaIa MaTeMAaTHYECKOr0 aHAJIN3a, TeOMeTPHIO0)

[IpeameTHple  pe3ynbTaThl  YrJAyOJE€HHOr0 YPOBHSI OpPUEHTUPOBAaHbl HA  IOJy4YEHUE
KOMITIETEHTHOCTEH [JIsl Tocienyromeid npoheccuoHaIbHOM ACSITENIBHOCTH KaK B paMKax JaHHOMN
MpeIMETHOM 001acTH, TaK M B CMEXKHBIX C HEll 00MacTsaX. DTa rpynmna pe3ynbTaToB Mpeanoaraer:

® OBJIAJICHUE KJIIOUYEBBIMHU MOHATUAMHU U 3aKOHOMEPHOCTSMH, Ha KOTOPBIX CTPOUTCS JAaHHAS
mpenMeTHass 00JacTh, pacro3HaBaHHE COOTBETCTBYIONIMX WM TPU3HAKOB U B3aUMOCBSI3EH,
CIIOCOOHOCTh JIEMOHCTPUPOBATH PA3IUYHBIC TOIXOMBI K W3yYEHHUIO SIBIICHUM, XapaKTEePHBIX IS
M3y4aeMol mpeIMEeTHON 001acTu;

® yMEHME pelIaTh KaK HEKOTOPbIE MPAKTUYECKHUE, TAK U OCHOBHBIE TEOPETUYECKHE 3a7auH,
XapaKTepHbIE JJI UCIIOJIb30BaHUSI METOI0B U HHCTPYMEHTApHs IaHHOM NMpeAMETHOM 001acTu;

® Hajgu4he TPEACTABICHHA O JaHHOW TPEIMETHOM O00JIacTHM KaK I€JIOCTHOW TEOpHH
(COBOKYITHOCTH TE€OPHii), 00 OCHOBHBIX CBSI35IX C MHBIMU CMEXHBIMHU 00JIACTSIMU 3HAHUH.



Yri1y0/1eHHBIH YPOBeHb
«CHucTeMHO-TeopeTHYeCKHe pe3yJIbTaTbD)

Paspnen I1. BbInyCKHMK HAY4YHTCH IV. BEINYCKHUK MOJYYUT BO3MOKHOCTD
HAYYHThCS
Hean JI71s1 yCTIEIHOTO MPOI0IKEHUS s obecneyenus 603mMo4CHOCIIU
OCBOCHHUS 00pa30BaHMs 10 CICLHATBHOCTSM, YCneuHo20 nPoOOIHCEH UL 00PA308aHUSA NO
npeaMera CBA3aHHBIM € MPUKJIaTHBIM CReyuUanbHOCMAM, C8A3AHHbIM C
UCIIOJIb30BAaHUEM MATEMATHKU ocyuecmenenuenm Hayunol u
uccne0o8amenbeKol 0esmenbHOCmu 8
001acmMU MAMeMaAMUKU U CMEHCHLIX HAYK
TpebGoBanus k pe3yjabraTam
Dnemenmul - CBOOOTHO OnIepUpOBaTh | MOHATHUAMMU: - Hocmuoicenue pezynomamos pazoena ll;
meopuu KOHEYHOE MHOYKECTBO, JIEMEHT - onepuposams nNOHsAMUeM OnpeoeneHus.,
MHOJCECmE | MHOXECTBA, TIOJMHOECTBO, OCHOBHBIMU 8UOAMU ONPedeleHUll, OCHOBHbIMU
u nepecedeHrne, 00beAMHEHUE U PA3HOCTh suOamMu meopem;
Mamemamuy | MHOXKECTB, YUCIIOBbIC MHOXKECTBA Ha - NOHUMAMb CYMb KOCEEHHO20
ecKkoil KOOPAWHATHOW MPSIMOH, OTPE30K, ookaszamenbcmea,
J102UKU UHTEPBAJ, OIYUHTEPBAJ, IPOMEIKYTOK C | - ONepUpo8ant NOHAMUIMU CHeMHO20 U
BBIKOJIOTOM TOUKOH, rpaduueckoe HecuemHo20 MHOJCeCmea,
HpeCTaBICHHE MHOKECTB Ha NPUMEHAMb Memood MAMeMamu4eckoll
KOOPJIUHATHOM TIOCKOCTH; UHOYKYUU 0151 NPOBEOCHUSL PACCYICOCHULL U
- 3aJ1aBaTh MHOJKECTBA TIEPEUNCIICHUEM U | OOKA3AMENbCME U NPU peueHuu 3a0a4
XapaKTePHUCTHUECKUM CBOWCTBOM;
- ONIEPUPOBATD MOHATUSIMU:
YTBEPKICHUE, OTPULAHUE YTBEPIKICHMUS,
HNCTHHHBIC U JIOKHBIC YTBCPIKACHUA,
HpPUYKHA, CIIE/ICTBUE, YACTHBII Cllydail
001IIero yTBEepXKICHHS, KOHTPIIPHMED;
- IPOBEPATH NMPHHAIICKHOCTH dIIEMEHTa
MHOKECTBY;
- HAXOIUTh [IepeceUeHHE U 00bEANHEHIE
MHOXCCTB, B TOM YHMCJIC IPEACTABJICHHBIX
rpaduuecKy Ha YUCIOBOM NpsSMO M Ha
KOOPJMHATHOI [IOCKOCTH;
-IPOBOJAUTL JOKA3aTCIbHBIC PACCYKACHUA
JUIA 000CHOBaHHUS UCTHHHOCTH yTBCp)KZ[eHI/Iﬁ
B noesceoneenoii scusnu u npu uzyuenuu Opy2ux npeomMemos:
-HCII0JIb30BaTh YMCIIOBbIE MHOKECTBA HA | - UCNOIb308ANb MEOPEMUKO-MHONCECTEEHHDBIIL
KOOPJIMHATHOM MPSIMOU 1 Ha A3BIK U A3bIK TOUKYU OJ151 ONUCAHUSA PEAIbHBIX
KOOPJIMHATHOI INIOCKOCTH JJISl OUCAHUS | NPOYeCco8 u seileHutl, npu peueHuy 3a0a4
pEaJIbHBIX MPOILIECCOB U SIBJICHUM; Opy2ux Y4eOHbIX npeoMemos
MMpOBOAUTH NOKA3aTCJIbHBIC PACCYKIACHUA B
CUTyalluaX MOBCCIHCBHOU KU3HU, ITPU
PCHICHUH 3a[1a4 U3 ApYyrux npeaMETOB
Yucna u - CB060O1HO OTIEpUPOBATH TIOHATHSIMH: - Jlocmuorcenue pezyromamos pasoena ll;
éblparicenus | HaTYPAIBLHOE YKCIIO, MHOXKECTBO - €60600HO ONEPUPOBAMb YUCTOBLIMU

HAaTypaJbHBIX YUCCII, LEJIO0C YUCIIO,
MHOXXECTBO LCJIbIX YHUCCII, OOBIKHOBEHHAs
,I[p06b, JACCATUYHAsA ):[pO6I>, CMCIIaHHOC
YUCJI0, pAllMOHAIIBHOC YUCJIO, MHOXKECTBO
paorOHaJIbHBIX YUCEII, HPPALIMOHAIIBHOC
YHCJIO, KOPEHb CTCIICHU N,
ﬂeﬁCTBHTeHLHOG YHCJI0, MHOXKECTBO

MHOHCECMBAMU NPU PeUuteHUU 3a0aU;

- NOHUMAMb NPUYUHBL U OCHOBHbIE UOeU
Ppacuiupenust YUCI08bIX MHONCECE,

-671a0emb OCHOBHLIMU NOHAMUAMU MEOPUU
denumocmu npu pewenuy CMmaHoapmubix 3a0ay
- umMems 6a306vie NPEOCMAaBIeHUsl O
MHOJCECmBe KOMNIEKCHbIX Yucel,

1 3neck u ganee: 3HATH ONpeeNeHNE IOHATHS, 3HATh U yMETh 000CHOBBIBAThH CBOHCTBA (IIPH3HAKH, ECITH OHHU €CTH)
MOHSITHSI, XaPAKTEPU30BATh CBS3U C APYTUMH HOHITHSIMH, IPEJCTABIISS OJHO MOHATHE KaK YacTh 1IEJI0CTHOTO
KOMIUIEKCa, UCIIOJIb30BaTh MIOHITHE U €r0 CBOMCTBA MPH MPOBEICHUN PACCYKICHUH, J0KA3aTENbCTB, PEIICHUH 3a/1a4.
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Paspnen I1. BbInyCKHMK HAy4YHTCH IV. BBINYCKHUK MOJYYUT BO3MOKHOCTD
HAYYHUTHCHA

JIEHCTBUTEIHHBIX YHCEN, TEOMETPUUECKAS | - CBOO0O0HO BbINONHAMb MOMCOECMBEHHbLE
MHTEpIpETALHs] HATYPalIbHBIX, EIBIX, npeobpazo8anus MmpueoHOMempuyecKux,
panroOHAaNTbHBIX, ASUCTBUTEILHBIX YHCEI;, | 102APUPMUUECKUX, CIMENEHHBIX BbIPAICEHULL,
- IOHUMATD U OOBSICHATH Pa3HUILy MEXAY | - 61ademsb popmynou bunoma Hetomona;
MO3ULIMOHHON U HETIO3UIIMOHHON - NPUMEHSIMb NPU peuleHUU 3a0ay meopemy o
CHCTEMaMH 3aIiCH YUCETT; nuHetinom npedcmagnenuu HO/;
- IEPEBOAUTH YMCIIa U3 OJHON CUCTEMBI - npumeHAmMd npu peutenuu 3a0ay Kumatickyro
3amicH (CHCTEMbI CUKCIICHHS) B Ipyryto, | /Me€opemy 06 ocmamiax;
~JI0Ka3bIBATh M MCIIOJIb30BATh IPU3Haku | ~ MPUMEHANG pU peutenuu sadau Manyro
JENMMOCTH CYMMbI U IIpOU3Be/ieHns ipu | 1eopemy Pepma;
BBITIOIHEHNH BBIYMCIICHHI U PEILICHAN - YMemb 6bINONHAMb 3ANUCs HUCNA 6
3ajau; NO3UYUOHHOU CUCTEME CUUCTEHUSL,
-BBITIOMTHATH OKPYTJICHHE PALMOHANBHBIX | ~ "PUMEHAMb NpU pewieriu 3a0au meopemuko-
1 MpPALMOHATBHBIX YHCEN ¢ 3a1aHHOM yucnosvie qb)vznkuuu: YuCcno u cymma oerumenetl,
TOUHOCTHIO; @ynxyuio Diinepa;
-CpaBHUBATh ACUCTBUTENbHBIC YUCIA - PUMEHAMb NPU PEUEHUL 3a0a Yentibie
PasHBIMHU CIIOCOOAMY; Opobu;
~YIOPSIOYMBATE UHCIIA, ATTHCAHHBIE B “NpUMeHAMb npu peweruu 3a0a4 MHO20UJIeHbl C
BHJ€ OOBIKHOBEHHON U JE€CATUYHON OelicmEUMeNbHbIMU U YeTbIMU
JpOOH, YKCIIA, 3aIIMCAHHBIE C Koapuyuenmamu; 3
HCIIONIb30BaHUEM apH(PMETHYECKOTO ~67a0eMb NOHAMUAMU NPUSOOUMbILL U
KBAZPATHOTO KOPHS, KOPHEHi CTereH HeNnpueoOUMbLIL MHO2OULEH U NPUMEHAMb UX
GobIIe 2: npu peuteHuu 3a0ad;
- naxoauts HOJT 1 HOK pasabivu -npumenams npu peuwteruu 3a0ay OCHOBHYIO
Croco0aMu M MCIIOJIb30BaTh MX MPH meopemy aizeopol; y
peleHNH 3a71a4; “NpUMEHAMb npu peueruu 3a0ay npocmetiuiue
-BBIMOHSTS BEIUMCICHNS I YHKYUU KOMNAEKCHOU NepeMeHHO KaK
NpeoGpa3oBaHKs BHIPAKEHHI, 2eomempuyieckue npeoopazo8anus
COJIepKAINX JICHCTBUTEIIbHBIC YHCIIA, B
TOM YHCIIe KOPHH HATYPATbHBIX
CTEIICHEH;
-BBITIOJIHATH CTAHIAPTHEIE
TOXK/IECTBEHHBIE IPE00Pa3OBaHUS
TPUTOHOMETPUYECKHX,
Jorapu()MUIECKUX, CTCIICHHBIX,
UPPaIMOHANBHBIX BEIPKEHUN
B noeceonesnoii scuznu u npu uzyuenuu opy2ux y4eoHsvix npeomMemos:
-BBITIONTHSATH U OOBSACHATH CPAaBHEHHE -8bINOIHAMb 0UCMBUS C YUCTOBbIMU OAHHBIMU
PE3yIbTAaTOB BBIYMCICHUHN IIPH PELICHUN | NPU peuieHuy 3a0ay nPaKmuiecko2o
NPaKTUYECKUX 337124, B TOM YHCIIe Xapaxkmepa u 3a0ay U3 pasiudHeIX ooaacmeti
MPUOIMKEHHBIX BRIYUCIICHUM, UCTIONB3YS | 3HAHULL, UCNOAb3YS NPU HE0DX00UuMOoCmu
pasHble cioco0bl CpaBHEHUIA; CHPABOYHbIE MAMEPUATbL U GLIYUCTUMETbHBLE
- 3aITUCHIBaTh, CPABHUBATH, OKPYTIIAThH ycmpoticmea;
YHCJIOBBIE JaHHBIE PEaIbHBIX BETUUUH C -oyeHuU8ams, CPasHUBAMs U UCNOIb308AMb NPU
WCIIOJI30BaHUEM Pa3HBIX CHCTEM peutenuy NPaKmuyecKux 3a0ay 4uciogvle
U3MEpEeHHUS; SHAYEHUsl PeabHbIX 8e/IUYUH, KOHKDEemHble
-COCTaBJIATh U OLICHUBATH Pa3HBIMU YUC08ble XapaKmepucmuxku 06veKmos
CIoco0aMHU YHCIIOBBIE BRIPAKEHUS MTPH OKpYIHCArOUe20 Mupa
pEIICHUN TIPAKTHYECKHX 33J1a4 U 3a]1a9 U3
JpYrux y4eOHBIX IPEIMETOB

Ypasnuenusa | - CBoGoaHO onepupoBaTh HOHITUSIMU: - Hocmuoicenue pesynomamog pasoena ll;

u YpaBHCHME, HCPABCHCTBO, paBHOCHJIbLHbIC -C6050()H0 onpeéeﬂﬂmb mun u 6bl6upam1>

Hepasencm YpaBHCHHS U HEPABCHCTBA, YpaBHCHHE, Memoo peuteHus l’lOKdS’dm&lbj—lle u

8a SIBIISIFOIIEECS CIIEACTBUEM APYroro JloeapuquuweCKux YpaeHeHUuu u HepaeseHcme,

ypaBHEHUS], YpaBHEHNS, PABHOCHJIbHBIC

UPPAYUOHATILHBIX YPABHEHUUL U HEPABEHCMS,
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Ha MHO>KECTBE, PaBHOCHJIbHbIE
npeoOpa3oBaHus YpaBHECHUM;

- pemarb pa3Hble BUBI ypaBHEHUH 1
HEPaBEHCTB U UX CHCTEM, B TOM YHCIIE
HEKOTOpPbIE YpaBHeHHS 3-if U 4-i
CTeTeHe|, TpOoOHO-pallMOHANBHBIE 1
MppalrOHANBHBIC;

-OBJIaZICTh OCHOBHBIMH TUIIAMU
MOKAa3aTeNbHBIX, JOrapu()MUIECKUX,
MPPaLOHANBHBIX, CTEIICHHBIX YpPaBHEHUH
Y HEPABEHCTB U CTaHAAPTHBIMU
METOAAaMH UX PELICHUN U IPUMEHSTh UX
NP peIeHUH 3a]1ay;

- IPUMEHATH TeopeMy besy k pereHuro
YPAaBHEHUI;

- IPUMEHATH TeopeMy Buera s
peLICHNS] HEKOTOPBIX YPaBHEHUH CTEIIEHU
BBIIIIE BTOPOI;

- IOHUMATh CMBICII TEOPEM O
PaBHOCHJIBHBIX U HEPABHOCHIIbHBIX
npeo0pa3oBaHMAX YPaBHEHUH U YMETh UX
JIOKa3bIBaTh;

- BJIaJICTh METOAaMH PELLICHHUS
YpaBHEHUH, HEPAaBEHCTB U UX CUCTEM,
YMETh BBIOMPATh METO]I pEIICHHS 1
000CHOBBIBATH CBOM BBIOOD;

- UCTIOJIb30BaTh METO/ MHTEPBAJIOB IS
peleHns HEpaBeHCTB, B TOM YHUCIIE
JIpOOHO-PAIMOHAIEHBIX U BKJIIOYAIOIIUX B
ce0s1 UppaLMOHANIbHBIC BHIPAKECHUS;

- pewmath anredpanyecKue ypaBHEHUs U
HEPaBEHCTBA U UX CHCTEMBI C
napameTpamu ajiredpandeckum u
rpaMueCcKUM METO/IaMU;

- BJIaJIETh Pa3HBIMU METO/IaMH
JIOKa3aTeNbCTBA HEPABEHCTB;

- pemarb ypaBHEHUS B [EIbIX YHCTIaX;
n300paxaTh MHOYKECTBA Ha IJIOCKOCTH,
3aJaBacMble ypaBHEHUSIMH,
HEpaBEHCTBAMH U HX CUCTEMaMH;

- CBOOOTHO MCTIONH30BATh
TOKAECTBEHHBIE TPeoOpa3zoBaHusl Mpu
pELICHUN YPaBHEHHUH U CUCTEM
ypaBHEHUI

MPULOHOMEMPUYECKUX YPAGHEHUL U
HepageHcme, Ux CUCmeM;

-Cc80000HO peuiamsb cucmembl TUHEUHbIX
YPasHeHUl;

-peuiams OCHOBHble MUnsl YPasHeHull U
HepageHcme ¢ napamempamu;,

-NPUMEHAMb NPU peuleHulU 3a0ay HepaeeHCmed
Kowu — bynsxosckozco, bepruynnu;

-umMems npeoCmasiieHue 0 HepageHcmeax
MedHCOY CPeOHUMU CTneNneHHbIMU

B noeceoneenoit scuznu u npu usyueHuu Opyzux yueoHvlx npeomemos:

-COCTaBJIATh U PeLIaTh ypaBHEHHUS,
HEPABEHCTBA, MX CUCTEMBI IIPH PELLICHUU
3a1a4 APYrux y4yeOHBIX IPEIMETOB;
-BBITIONTHATH OIEHKY MTPaBAOTIO00MS
pE3yIbTaTOB, MOIYYaEMbIX IIPH PELICHUH
pa3INYHBIX YpaBHEHHUH, HEPABEHCTB U X
CHCTEM IIpH PelIeHUH 3a/1a4 JPYTUX
y4eOHBIX MPEIMETOB;

-COCTaBJIATH U PeLIaTh ypaBHEHUsS U
HEPaBEHCTBA C IMapaMeTpamMu MpH

- coCmasasme U peuams YPaeHeHUs, CUCmembl
VPABHEeHUll U HEPABEHCTBA NPU peuleHul 3a0ay
Opyaux yueOHvlX NPeomMemos;

- UCNOIBL308AMb YDAGHEHUS U HePaBeHCmEd OJis
nOCMPOeHUs: U UCCIe008aHUS NPOCMEUUUX
MamemMamuieckux Mooenel peaibHblx
cumyayuii i NPUKIaAOHbIX 3a0ay;

-yMemsb UHMEPNPEemupo8amy NOLYUEHHbI NPU
peleHuy ypasHeHus:, HepaseHCcmed Ui
cucmembl pe3yapmam, OYeHUsams e2o
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pelIeHn  3a/1a4 JPYTUX yIeOHbBIX
MPEIMETOB;

-COCTaBJISITh YpPaBHEHUE, HEPABEHCTBO
WA WX CHCTEMY, OITUCHIBAIOIIINE
PEATbHYIO CHUTYAIIHIO WM MPHUKIATHYTO
3a/1a4y, UHTEPIPETUPOBATH TOTyUCHHEIE
Pe3yNbTATHI;

-HCTOJIb30BaTh IPOrPAMMHBIE CPECTBA
TIPH PEIIeHUH OTJEBHBIX KIIaCCOB
YpPaBHEHUI 1 HEPABEHCTB

npasoonooodue 8 Konmekcme 3a0aAHHO
PeanvHOl cumyayuu Uiy nPUKIAOHol 3a0a4u

Dyukyuu

-Bnapers noHATHSIMH: 3aBUCUMOCTh
BEJINYHH, PYHKIHS, apTYMEHT U 3HAUYCHHE
G yHKIMH, 007aCTh ONPEACICHUS U
MHOXECTBO 3HA4YEHHH (YHKINH, TpaduK
3aBUCHUMOCTH, TpaduK QYHKIUH, HYJIN
GbyHKLIUH, TPOMEXYTKH
3HAKOIOCTOSHCTBA, BO3pACTaHUE Ha
YHCIOBOM NPOMEXKYTKE, yObIBaHHE HA
YHCJIOBOM IIPOMEXYTKE, HauOoJbIlee 1
HalMeEHbIlee 3HaueHue (PyHKINN Ha
YHCIOBOM MPOMEXKYTKE, IEPUOIIUECKAsT
(byHKLUS, IEepUO, YeTHAs U HeUeTHAas
(bYHKLIUH; yMETh IPUMEHSTD 3TU TOHATHUS
NIPY peIIeHUH 3a]1ay;

-BNIaJICTh MOHATHEM CTENeHHAs QYHKIINS;
CTPOUTH €€ TpaduK U yMETb IPUMEHATh
CBOWCTBA CTEMEHHOW (QYHKIIUH MTPU
pelleHnH 3a/1a4;

-BJIa/IETh MOHATUSIMH [IOKa3aTeJIbHAs
(byHKLUS, SKCTIOHEHTA; CTPOUTH MX
rpadyKi U yMETh IPUMEHSAThH CBOICTBA
MOKa3aTeNbHOW (QYHKIIUH MIPU PEHICHUH
3a1a4;

-BIIQJIETh IOHATUEM JOTapuDMUIecKas
(bYHKIUS; CTPOUTH €€ TpauK U yMETh
NPUMEHSThH CBOMCTBA JOrapupMuieckoi
(GYHKUIUY IPY PELISHUH 3a1a4;

-BIIQJIETh TOHATHIMHU
TPUTOHOMETPUUECKHE (DYHKLINH; CTPOUTD
uX rpadyKi U yMETh IPUMEHSTh
CBOICTBAa TPUTOHOMETPHUIECKHUX (PYHKIIUN
NIPY peIIeHUH 3a]1ay;

-BNIa/IeTh MOHATHEM 00paTHas QyHKUNS;
NPUMEHSTh 3TO MOHSATHE IPU PEIICHUN
3amad;

-IPUMEHSTDH NPU PELICHUH 33134
CBOWCTBA (PYHKIMIA: YETHOCTB,
NEePUOJUYHOCTh, OTPAHNYEHHOCTD;
-IPUMEHSTDH NIPU PEIICHUH 3a7a4
npeoOpa3oBaHus rpadukoB QyHKINH;
-BIIQJICTh MMOHATUSIMH YHCIIOBAs
HIOCJIeI0BATEIILHOCTD, apru(MeTHIECKAS U
reoMeTpuuecKast porpeccHs;
-[IPUMEHSTh [IPU PEIICHUH 3a1a4
CBOWCTBA W MPU3HAKU apU(PMETHICCKON U

-J/locmuoicenue pesynomamos pazoena ll;
-671a0emb NOHAMUEM ACUMNIMOMbL U YMEMb €20
NPUMEHSIMb NPU PeuleHUU 3a0ai;

-NpUMEHAMb MemoObl peuleHUs NpOCMetuux
oughgheperyuanbHbIX ypasHeHull nepeozo u
8MOpP0O2O NOPAOKO8
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TeOMETPUUYECKOU IIPOrpeccuit

B noeceonesnoii sccuznu u npu uzyueHuu opyzux yueoHvlx npeomemos:

- OIIPENeNATh 10 TpaduKaM 1
WCIIOJIB30BaTh IJIs PEIIECHHs IPUKIIaIHBIX
3a7lay CBOIMCTBa peallbHBIX MPOLECCOB U
3aBUCHUMOCTEH (HanOoIbIIue U
HalMEHbILNE 3HAUCHUS, IPOMEKYTKU
BO3pAcTaHus v yObIBaHUs (DYHKIINH,
MPOMEXYTKH 3HAKOMOCTOSIHCTBA,
ACHMIITOTBI, TOYKH Teperuda, Hepuoa u
T.I1.);

-MHTEpIPETHPOBATH CBOICTBA B
KOHTEKCTE KOHKPETHOU MPAKTUUECKOMN
CUTYallUH;

-OTpEIeNATh 10 rpaduKaM npocTeime
XapaKTePUCTUKH MEPUOTNICCKUX
MPOIIECCOB B OMOJIOTHH, SKOHOMHKE,
MY3bIKE, PaIUOCBS3U U Ap. (aMIUIUTY 4,
MePUOA U T.I1.)

Onemenmut
mamemamu
uecKoz2o
ananusza

-BinaneTs monsTHeM 0€CKOHEUHO
yOBIBaIOIIAsl TEOMETPUYECKAs IPOTPECCHS
U YMETh PUMEHATD €r0 MPU PELIECHUU
3a/1a4;

-IIPUMEHATD ISl pEIICHHS 3a7a49 TEOPHUI0
IIPENIEIIOB;

-BJIAJICTh MMOHITUAMU OCCKOHEYHO
OombIre M OECKOHEYHO MAJIbIE YUCIIOBBIC
MOCJIETOBATEIFHOCTH B YMETh
CpaBHUBATH OECKOHEYHO OOJIBIIIHE U
OECKOHEYHO MaJIbIe TI0CIIeIOBATEIHHOCTH;
-BJIaJICTh MOHATUSIMU: TIPOU3BOTHAS
(YHKIIMH B TOYKE, TIPOU3BOIHAS
GyHKIHH;

-BBIYUCIISTh IPOU3BOJHBIC 3JIEMEHTAPHBIX
GYHKIMIA 1 X KOMOWHAITHIA;
-iccieIoBaTh (PYHKIIMU Ha
MOHOTOHHOCTH U DKCTPEMYMBEI;

-CTPOUTH TpaUKH ¥ MPUMEHSTh K
PELIeHUIO 33]]a4, B TOM YHCJIE C
rmapameTpoM;

-BJIaJICTh TTOHATHEM KacaTelbHAS K
rpaduKy QyHKIUY U YMETh IPUMEHSATh
€ro TIPH PeIICHUH 33714,

-BIIJICTh MTOHITHAMHU NIEpBOOOpa3Has
(GyHKIMSI, OTIpeIeTICHHBIN HHTETPAIT;
-IpUMeHATH TeopeMy Hprorona—Jlelibnuna u
€€ CICACTBUA 1A PCIICHUA 3a1a4

-J/locmuoicenue pesynomamos pazoena ll;
-c80000HO 61a0emb CINAHOAPMHBIM
annapamom Mamemamuyecko20 aHaiu3a ous
BbIMUCAEHUSA NPOUZBOOHBIX PYHKYUU OOHOU
nepemeHHou,

-C80000HO NPUMEHAMb AnNapam
MAMEMAMULECKO20 AHAIU3A 015 UCCTe008AHUSL
@dyHKYUl U ROCMPoeHUst 2paghuros, 8 mom
Yucie UCcre008aHuUsl Ha GbINYKIOCHb,
-0nepuposams NOHAMuUeM nepeoodPA3HOL
@yHryuu s pewrenust 3a0a4;

-0671a0emb OCHOBHbIMU C8EOEHUAMU 00
unmeepane Hvtomona—Jletionuya u e2o
NPOCMEUUUX NPUMEHEHUSIX,

-0nepuposamv 8 CIAaHOAPMHBIX CUMYAYUSIX
NPOU3BOOHBIMU BBICULUX NOPSAOKOB;

-yMemb NPUMEHMb NPU PeuteHUU 3a0ay
C80UCMBA HENPEePbIBHBIX (PYHKYULL,

-yMemb NPUMEHAMb NPU PeuteHUU 3a0ay
meopemvl Betiepuimpacca;

-yMemb GbINOIHAMY NPUOIUIICEHHbLE
BLIHUCTICHUS. (MEMOObL Peuletist YPaeHeHull,
BIUUCTICHUS] ONPEOETICHHO20 UHMEe2PANa);
-yMemb NPUMEHSIMb NPUTOACEHUE NPOUZEOOHOU
U onpeoeneHHo20 UHmMe2pand K peulenuio 3a0ay
ecmecmeo3HaHusL,

-81A0emb NOHSAMUAMU 8MOPAsi NPOU3BOOHAS,
BLINYKIOCTD 2PpAPUKA GYHKYUU U YMemb
UCCne0068amv PYHKYUIO HA 8bINYKIOCHb

B noeceonegnoit scuznu u npu usyueHuu opyzux npeomMemos:
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Paspnen I1. BbInyCKHMK HAy4YHTCH IV. BBINYCKHUK MOJYYUT BO3MOKHOCTD
HAYYHUThCH
- pemaTh NPUKIAHBIC 3a0a41 13
omostornu, GU3NKN, XUMHUH, SKOHOMUKH H
JpYTUX NPeAMETOB, CBSI3aHHBIC C
UCCIIEIOBAHUEM XapaKTEPUCTHK
IPOLIECCOB;
- HHTEPIPETUPOBATH MTOTYYCHHBIC
pe3yabTaThl
Cmamucmu | OnepupoBaTb OCHOBHBIMH -Ilocmuoicenue pesyrvmamog pazoena ll;
Kau OMnucaTeIbHBIMU XapaKTEPUCTHKAMU -umMems npedcmasienue 0 YeHmpaibHoU
meopus YHCIOBOTO HA0OPA, MOHITHEM ) npeoenvHol meopeme;
epoammuoc | TEHEPAIbHAS COBOKYIHOCTS M BBIOOPKOW | -umems npedcmagnenue o 6bl50p0W£0MV
meii, U3 Hee; K03 puyuenme Koppensyuu u 1UHeUHou
-OIIepUPOBATh MOHATUSIMHU: YacTOTa U pezpeccuu;
AocuKa u BEPOSITHOCTh COOBITHS, CyMMa U -umMemsb npeocmagneHue 0 Cmamucmui4ecKux
KomOunamo MIPOM3BEICHIE BEPOSITHOCTEH, BEIYUCIATD | 2UNOME3ax U npoeepKe CHamucmuieckot
puxa BEPOSATHOCTH COOBITHI Ha OCHOBE 2Unomeswvl, 0 CMamucmuKe Kpumepus u ee
MOJICUETa YHCIIa UCXOJIOB; VPOBHEe 3HAUUMOCTU,
-BJIaJIETh OCHOBHBIMH HOHSTHSIMHU -umMems npeocmasgienue 0 CeA3U IMIUPULECKUX
KOMOWHATOPUKHU U YMETh UX MPUMEHSTh U meopemuyeckux pacnpeoenerull;
NIPY peIeHUH 3a]1ay; -umems npedcmasienue 0 KOOUpOo8aHuu,
-AMETh MIPEICTaBICHUE 00 OCHOBAX 080UYHOT 3aNUCU, OBOUUHOM Oepese;
TEOPUH BEPOSITHOCTEH; -6/1a0emb OCHOBHLIMU NOHAMUAMU MeOPUU
-MMETh TPECTABICHUE O TUCKPETHBIX U epaghos (epagh, eepuuna, pebpo, cmenens
HETIPEPBIBHBIX CITyYallHBIX BEJIMUMHAX U | 8epuiliibl, Nymb 6 epage) u ymems npumMeHsms
pacnpeneNeHnsX, 0 He3aBUCUMOCTH UX npu peuwteHuu 3a0a4;
CITy4YaiiHBIX BEJUYWH; -UMems npedcmasieHue 0 0epesbsx U ymems
-UMETh MPEJICTABICHUE O NPUMEHs My NPU PeuleHUuU 3a0ai;
MaTeMaTHYeCKOM OXKHJaHUU U -61a0emb NOHAMUEM CEA3HOCb U YMenb
JIICTIEPCUU CITy4aiHbIX BETUYUMNH; NPUMEHSING KOMNOHEHNMbL C8A3HOCIU NPU
-UMETh MPEICTaBICHUE O COBMECTHBIX peulenuu 3a0ay;
pacrpeneNieHusSX CITy4aiHbIX BEITUYNH; -yMems ocyuwecmeisimes nymu no pebpam,
-[IOHUMATh CYTh 3aKOHa OOJBLINX YHCENT 00x000b1 pebep u sepuun epagha;
Y BBIOOPOYHOI'O METOJa U3MEPEHUS -umems npeocmasienue 06 iNeposoM u
BEPOSITHOCTEH; 2aMUILIMOHOBOM NYMU, UMeMb NpedCcmasierue
-METh TPECTaBIEHHE O HOPMATILHOM 0 MPYOHOCU 3A0AYU HAXOHCOEHUS
pacripefieliecHHH ¥ IPUMEPaX HOPMAIBHO | 2AMUTbMOHO8A NYMU;
pacrpeqeNieHHbIX CITyYaiiHbIX BEJINUHH; -6/1a0emb NOHAMUAMU KOHEUHble U CUemHble
-IMETh MPEJICTABICHUE O KOPPEISALIUU MHOJICECBA U YMENb UX NPUMEHAMb NPU
CITy4ailHbIX BEJTMYMH. peuleHuu 3a0ay;
-yMens NPUMEHAMb Memo0 MAMeMamuyecKoll
UHOYKYUU,
-yMems npuMeHams npunyun Jfupuxie npu
peuieHuu 3a0ay
B noeceonesnoii stcuznu u npu uzyueHuu Opy2ux npeomemaos:
-BBIYUCIISATH WX OIICHUBATH BEPOSITHOCTH
COOBITHIA B peaIbHOMW KU3HU;
-BBIOMPATh METOABI MOJIXOASIIETO
TIpPEJICTaBICHUS 1 00pabOTKM NaHHBIX
Texkcmoegwie | -Pemarb pa3Hbie 3a/1a4 MOBBIIIEHHON - Hocmuoicenue pesynomamos pasoena |l
3a0auu TPYAHOCTH;

-aHAJIM3UPOBATh YCIOBUE 334a4U,
BBIOMPATh ONTUMATBHBIN METOJI PEIICHIIS
3a/1a4yu, pacCMaTpUBas Pa3InIHbIC
METO/BL;

-CTPOUTH MOJICNIb PEIICHUS 3aa4H,
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MPOBOJIUTSH JIOKa3aTeIbHBIC PACCYKICHHS
NPH PELICHUH 33/1a4H;

-pemiath 3ama4u, Tpedyromme nepedopa
BapUaHTOB, IPOBEPKH YCIIOBHIA, BBIOOPA
ONTUMAIILHOTO Pe3yJIbTaTa;
-aHaJM3UPOBATh U HHTEPIIPETUPOBATD
HOJTyYCHHBIC PELICHUS B KOHTEKCTE
YCIIOBUS 3a/1a4H, BHIOMPATh PEIICHUSI, HE
NPOTUBOPEYAIIUE KOHTEKCTY;
-[ICPEBOAUTD MPU PELICHUH 3a/1a41
HH()OPMAITHIO U3 OTHOU (HOPMBI 3aIHCH B
JPYTYI0, UCTIONB3Ys MPH HEOOXOTUMOCTH
CXEMBI, TAOIUIIBI, TPA(QUKH, THArpaMMbI

B noeceoneenoii stcuznu u npu uzyuenuu opyzux npeomemos:

-pemaTh NpakTUYecKue 3a7auu 1 3a/1auu
U3 IpYTUX IPeAMETOB

TI'eomempus

- Bragets reomMeTpruecKUMH NOHATHSMA
IPH PEIICHUH 3a/1a49 U TIPOBEICHUN
MaTeMaTHYECKHUX pacCy KICHUIA;
-CaMOCTOSTENILHO (hOPMYITHPOBATH
OIIpeIeIIeHHS TEOMETPHIECKUX QHTY,
BBIJIBUTATh TUIIOTE3bI O HOBBIX CBOWCTBAX
Y TPU3HAKaX TEOMETPUUECKUX UTYD U
00OCHOBBIBATH HJIM ONPOBEPTaTh UX,
00001IaTh WM KOHKPETH3HPOBATh
pe3ybTaThl Ha HOBBIX Kilaccax (uryp,
HPOBOJIUTH B HECIIOXKHBIX CITydasx
K1accuuKanuio Guryp mno pazIMIHbIM
OCHOBAHUSIM;

- UCCIIE/IOBATh YEePTEXKH, BKIIOYAS
KOMOWHAIIUU (QUTYp, U3BJIEKATD,
MHTEPIPETUPOBATH U IPE0OPA30BHIBATH
WHQOPMAIUIO, IPEACTABICHHYIO Ha
yepTexax;

-periaTh 3aa4l TeOMETPHIECKOTO
COJIepKaHusl, B TOM YHUCIIE B CUTYallUsX,
KOT/Ia aJITOPUTM PEIIEHHs HE CIeTyeT
SIBHO M3 YCJIOBHS, BBIITOJTHSTH
HEOOXOIUMEBIE ISl PEIICHUs 3a]1a91
JIOTIOJTHUTENBbHBIE TIOCTPOCHHS,
MCCIIEIOBATH BO3MOKHOCTH IPUMEHEHUS
TeopeM U (popMyII TS peIIeHUs 3a1a4;
-yMeTh OPMYIUPOBATH U JOKA3hIBATH
reOMETPHUECKHE YTBEPIKICHHUS;
-BJIaJIETh TOHATUSIMH CTEPEOMETPHH:
HpU3Ma, apajvieIenune/, MupaMua,
TETPAdIP;

-IMETh TPECTaBIEHM 00 akcnomMax
CTEPEOMETPHH U CIEICTBUAX U3 HUX U
YMETh PUMEHSTH UX MIPU PELICHUH
3ajad;

- YMETb CTPOUTH CEUCHHUS
MHOTOTPaHHUKOB C HCIOJIb30BaHHEM
Pa3IUYHBIX METOJIOB, B TOM YHCIIE U
METOJa CIIE0B;

-Umems npedcmasienue 06 aKcuoMamuieckom
memooe;

-811a0emb NOHAMUEM 2eOMemPULecKue Mecma
MOYex 6 NPOCMPAHCIBE U YMemb NPUMEHIMb
Ux 01 peueHust 3a0ay,

-yMemv NPUMEHSIMb O/ PEULEHUS] 3a0aY
CBOUCMBA NAOCKUX U 08YZPAHHDIX V2Il08,
Mpexepanno2o yeia, meopemvl KOCUHYCO8 U
CUHYCO8 0151 MPEXSPAHHO20 Yald;

-811a0emb NOHAMUEM NePREeHOUKVIAPHOE
CceueHUe nPU3MbL U YMEMb NPUMEHSMb €20 NPU
peutenuu 3a0auy;

-uMmemb npedcmasieHue 0 08OUCMEEHHOCMU
NPABUILHBIX MHO20ZPAHHUKOS,

-811a0emb NOHAMUAMU YEHMPATbHOE U
napanieibHoe NPOeKMupPo8anue U NPUMeHsImMb
UX NPU HOCMPOCHUU CEYEHUT MHO20ZPAHHUKOS
MemMOoOOM NPOEeKYuUil;

-umMemsb npedcmasiieHue 0 pazeepmie
MHO202PAHHUKA U Kpamyauem nymu Ha
NOBEPXHOCHU MHO2OSDAHHUKA,

-umMemb PedCcmasieHue 0 KOHUYECKUX
CeyeHusx,

-UMemb NPEOCMABIeHUE 0 KACAIOWUXCs chepax
U KOMOUHAYUY el BPAWEHUsL U YMeMb
NPUMEHSIMb UX NPU PeuleHUU 3a0al;
-npUMeHsIMmb Npu peuteHuu 3a0ay Gopmyny
PACCMOsIHUSL 0T MOYKU 00 NAOCKOCHIU,
-81a0emsb Pa3HbIMU CNOCOOAMU 3A0AHUS
nPAMOU YPAGHEHUSIMU U YMEMb NPUMEHSIMb NPU
peuteHuu 3a0ay;

-NPUMEHAMb NPU PeUeHUU 3a0ay U
doKkazamenbemee meopem 8eKmopHbiil Memoo u
Memoo KoopouHam,

-uMems npedcmasieHue 06 akcuomax obvema,
NPUMEHAMb Popmyivl 06veM08
NPAMOY20/IbHO20 Napaiieienunedd, npusmvl u
nupamuosl, mempa’opa npu peueHuu 3a0ay;
-NPUMEHAMb MeopeMbl 00 OMHOULCHUSIX
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IV. BbIyCKHHMK NOJYYUT BO3MOKHOCTD
HAYYHUThCS

-AMETh MPEJICTaBICHUE O
CKPEIIMBAIOLINXCS TIPSIMBIX B
MPOCTPAHCTBE U YMETh HAXOAUTH YTOJl U
paccTosiHue MEXAY HUMH,

-[IPUMEHSATH TEOPEMBI O NTAPAIIIETEHOCTH
NPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE
NP peIlleHUH 3a7ay;

-yMeTh IPUMEHSTH TapayieIbHOe
IPOEKTHPOBAHKE ISl H300paKeHUS
buryp;

-yMeTb IPUMEHATH NEPIIECHIUKYIIPHOCTH
IPSIMOI! U TNTOCKOCTH TIPH PEILICHUN
3a/1a4;

-BIIaJICTh MOHATUSIMH OPTOTOHAIBHOE
NPOEKTHPOBAHNE, HAKJIIOHHBIE U UX
MPOEKIMH, YMETh IPUMEHSTH TEOPEMY O
TpeX MepIeHINKYIApax MNPy pelIeHUH
3amay;

-BJIAJICTh MIOHATHAMH PACCTOSIHUE MEKTY
¢urypamu B IpoCTpaHCTBE, OOLIHI
NEPIEHANKYJIISIP ABYX CKPEIINBAIOIINXCS
OPSIMBIX U YMETh IIPAMEHATD UX PU
pelleHNH 3a/1aY;

-BIIAJICTh MTOHSATHEM YTOJI MEXKIY MPSIMOM
1 TJIOCKOCTBIO ¥ YMETh MPUMEHSTD €T0
NIPY pellleHNH 3a]1ay;

-BJIaJICTh MOHSATUSMH JIByTPaHHBIN yroJ,
YroJl MEeX/1y IUIOCKOCTSIMH,
HEePIIeHINKYIISIPHBIE IUIOCKOCTH U YMETh
NPUMEHSTH UX PU PELICHUH 3a/1a4;
-BNIaJIETh MOHATUSIMH TIPU3Ma,
napaieNenures ¥ IPUMEHsITh CBOHCTBA
napaJulelieniiIe [a Npy pereHn  3a/1a4;
-BJIaJICTh MOHATHEM MIPSIMOYTOJILHBIH
napasuleNieTiiIe ] ¥ IPUMEHSTh ero IpH
pelleHnH 3a/1a4;

-BIIaJIETh MOHATUSIMH THPaAMHUIA, BUJIBI
NHPaMUJL, SIIEMEHTHI TPAaBUITLHOM
NUpaMHJIBI K YMETh IPUMEHSTh UX MPH
pelleHnH 3a/1a4;

-IMETh NPEJCTaBICHUE O TEOpEMe
Diinepa, MpaBIIIbHBIX MHOTOTPAHHUKAX;
-BIIQJIETh [TOHATUEM TUIOIIAIA
MOBEPXHOCTEH MHOTOTPAHHUKOB U YMETh
NPUMEHATH €ro NP PEeLICHUH 3a/1a4;
-BIIQJICTh TOHATUSIMH Tella BpaIleHHS
(mnmuHAp, KOHYC, map u chepa), ux
CEUEHHS U YMETh IPUMEHATh UX MIPH
pELIeHNH 3a/1aY;

-BJIa/IETh MMOHATHSIMHU KacaTelbHbIe
IpsSMBIE U IJIOCKOCTH U YMETh IPUMEHSTh
U3 [IPY PEeIICHNH 337134,

-MMETh MPEICTABICHHUS O BIIMCAHHBIX U
OITMCaHHBIX cepax U yMeTb NIPHUMEHSATh
UX IIPU pEIICHUH 337134,

00beM08 NpU peteHuu 3a0ay;

-NPUMEHAMb UHMEeSPA OJ15 8bIMUCAEHUS
00bEMO8 U NOBEPXHOCMEN MeTl 6DAUYCHUSL,
BBIMUCACHUS NIOWAOU CHEPUUECKO20 NOSCA U
00veMa waposo2o clos,

-UMemb NPeOCmaBIeHUe 0 OBUINCCHUSAX 6
npocmpancmee: napaiieibHoM neperoce,
cuMMempuU OMHOCUMENbHO HAOCKOCMIU,
YEHMPATbHOU CUMMEMPULU, NOBOPOME
OMHOCUMENLHO NPAMOU, BUHINOBOU
cUMMempuu, ymems NPUMEHIMb UX NPU
peuteHuu 3a0ay;

-UMemb NPeoCcmaesieHue 0 Nowaou
OPMO2OHATILHOU NPOEKYUL;

-UMemb NPEOCMABIeHUE O MPEXSPAHHOM U
MHO20SDAHHOM Y2ile U NPUMEHSIMb C8OUCMEA
NJIOCKUX Yell08 MHO20SPAHHO20 Yeld NPu
peutenuu 3a0auy;

-UMemb NPeOCmasIeHust 0 npeodPa308aHUL
no000UsL, 20MOMeMuY U ymMensb NPUMEHAMb UX
npu peuteHuu 3a0a4;

- yMemb peuams 3a0ayu Ha NI0CKOCHU
Memooamu cmepeomempuu;

-yMemb NPUMeHsIMb Popmyivl 06beM08 npu
peuieHuu 3a0ay
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-BJIaJIETh NOHATUSIMHU 00BEM, 0OBEMBI
MHOTOTPaHHUKOB, TEJ BPAILICHUS U
MPUMEHSTh UX TIPU PEIICHUM 3a7a4;
-MMETh TIPEJICTABICHUE O PAa3BEPTKE
WIMHJPA U KOHYCA, IO U
MOBEPXHOCTH IMIIHH/PA H KOHYCa, YMETh
MPUMEHSATH UX TIPU PEIICHUN 33]1aY;
-MMETh TPEJICTABIICHHUE O IUIOMIAN
cdepbl U yMETh IPUMEHSTH €ro MPH
pEIIeHUH 3aa4;

-yMETh pelliaTh 3a7auu Ha KOMOMHAIIUU
MHOTOTPAaHHUKOB U TEJ BPAICHHS;
-AMETh MPEJCTABICHUE O MOTOOUH B
MPOCTPAHCTBE U YMETh PElIaTh 3a]a4y Ha
OTHOIIIEHHE 00BEMOB H IIIOLIAICH
MOBEPXHOCTEH NOAOOHBIX QUTYD

B noeceonegnoii stcuznu u npu uzyuenuu opyzux npeomemos:

-COCTaBIIATh C UCIIOJIb30BAHHUEM CBOMCTB
TeOMETPUUYECKUX (PUTYp MaTeMaTHUECKHE
MOJEINH JJIs1 PEeLLeHNUs 33124
MIPAKTUYECKOT0 XapakTepa U 3ajad u3
CMEKHBIX JUCLUIUIIH, UCCIEA0BATh
MOJy4YEeHHBIEC MOJIENN U
MHTEPIPETUPOBATH PE3YJIBTAT

Bexmopot u | -Brnagets MOHATHAMYU BEKTOPHI U UX -/locmuoicenue pesyrvmamog pasoena ll;
KoopOounam | KOOPJIUHATHI, -Haxoo0ums 0bvem napaineienuneod u
bl 8 -yMeTb BBIIOJIHATH OIIEpaIiy HaJl mempasopa, 3a0aHHbIX KOOPOUHAMAMU CEOUX
npocmpancm | BEKTOpaMy; BEPUIUH;
e -HCTIONIb30BaTh CKAJSIPHOE MTPOU3BEACHUE | -3a0a6amb NPAMYIO 6 NPOCMPAHCHIEE,
BEKTOPOB TPU PEIICHUH 33]1ay; -HAX0O0UMb pAcCMosAHUEe OM MOYKU OO0
-IIPUMEHSTh YpaBHEHUE TUIOCKOCTH, NIOCKOCMU 8 cucmeMme KOOPOUHAM,
(bopMyITy pacCTOsIHUS MEXITY TOYKaMH, -HAXOOUMb PACCMOAHUE MENCOY
ypaBHEeHHUE cephl TIPU pEeIICHUH 3a/1a4; CKPeWUBaOUWUMUCS NPAMBIMU, 3A0AHHBIMU 8

-TIPHMEHSATH BEKTOPHI K METOJ KOOPJMHAT | CUCIEME KOODOUHAM
B IIPOCTPAHCTBE IIPU PELICHUU 3a]a4

Hcmopus -MImeTs npencTaBiaeHue 0 BKIIAJE -J/locmuodicenue pesynomamos pazoena Il
Mamemamu | BPUIAIOLINXCS MaTEMaTUKOB B pa3BUTHE
Kl HaYKH;
-[IOHUMATb POJIb MATEMATHKH B pa3BUTUH
Poccun
Memoowt -Mcnonp30BaTh OCHOBHBIE METOBI -Jlocmuoicenue pesynbmamos pasodena ll;
mamemamu | JOKa3aTeIbCTBa, IPOBOANTH -NpUMEHAMb MamemamuyecKue 3Hanus K
KU JTIOKA3aTeNbCTBO U BBHITIOJIHATh UCCTIe008AHUIO OKPYHCAIOWE20 MUPA
OTIPOBEPIKCHIIE; (MoOenuposarue husuecKux npoyeccos,

-[IPUMEHATH OCHOBHBIE METOABI PEIICHUST | 3a0auu IKOHOMUKU)
MaTeMaTUYECKUX 3a7ad4;

-Ha OCHOBE MaTEMaTHYECKUX
3aKOHOMEPHOCTEHN B IPUPOAE
XapaKTEpU30BaTh KPacoTy U
COBEPILIECHCTBO OKPYKAIOIIETO MUPA U
IIPOU3BEIEHUI HCKYCCTBA;

-[IPUMEHSATH POCTENIIINE MPOTPaMMHBIE
CPEJIICTBA U DIIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CHCTEMBI ITPH
pelIeHnH MaTeMaTUYECKHX 3a1a4;
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-I10JIb30BAaTHCA ITPUKIIATHBIMHA
IIporpamMmamu 1 nporpamMmmamMu
CHMBOJIBHBIX BRIYMCICHHI JJIA
HCCJICAOBaHUS MaTEMAaTHYCCKHUX 00BEKTOB

2. Coaep:xanue yueoOHoOro npeaMmera «MaremMaTuka»
(BKJII0YAs aireOpy M HA4YAJIa MATEMATHYECKOI0 AHAJIN3a, T€OMETPHI0)

Yruy0JéHHbBIH yPOBEHb

Aﬂreﬁpa U HAYaJla MATEMATHYIECCKOI0 aHAJ/In3a

DJleMeHThI TEOPUH MHOKECTB H MATEMATHYECKOIi JTOTHKH

YTBepxkaeHue (BbICKa3bIBaHKE), OTPULIAHUE YTBEPXKACHUS, UCTUHHBIE U JIOXKHBIC YTBEPKICHUS,
CJIEJICTBUS, YACTHBIN CITydail 00IIero yrBepKAeHusl, KOHTPIpPUMED, T0Ka3aTeIbCTBO.

MHuosecTBa (4HMCIOBBIE, T€OMETpUUYeCKUX (uUryp). XapakTepHUCTUYECKOE CBOMCTBO, JJIEMEHT
MHOXECTBa, IIyCTO€, KOHEUHOE, OeCKOHEYHOoe MHOXKecTBO. C(rmocoObl 3ajaHusi MHOXECTB
[TonmHOkecTBO. OTHOILIEHUS MPUHAAJICKHOCTH, BKJIIOYEHMs, paBeHcTBA. Onepauuu Ha
MHOXecTBaMu. M crionp30Banne onepaiuii HaJ MHOKECTBAaMH U BBICKa3bIBaHUSIMU. MHodcecmea na
KOOPOUHAMHOU NIOCKOCHIU.

Kpyru Diinepa. Koneunslie n 0ecKkOHEUHbIE, CYETHBIE U HECUETHBIE MHOYKECTBA.

HcTuHHbIe U J0XKHBIE BBHICKA3BIBAHUS, ONEPAIMU HAJ BBICKA3bIBAHUAMU. A12eOpa 6blCKA3bI8AHULL.
CBs13b BBICKA3bIBAHUM ¢ MHOKECTBAaMU. KBaHTOPHI CYIIIECTBOBAHUS U BCEOOIITHOCTH.

3akoHbl JIOTUKU. OcHognble nocudeckue npasuna. Penenye Joru4eckux 3ajad ¢ UCHOJIb30BaHUEM
KpYroB DHjepa, 0CHOBHbIX 102UYECKUX NPABUL.

Ymozakmouenus. OOOCHOBaHHMS M JIOKa3aTelNbCTBO B  MaTreMaTuke. Teopembl. Buabl
MaTeMaTHYeCKUX  YTBEpKIEHUH. Buodei  odokaszamenvcme. Mamemamuueckas — uHOYKYUs.
Vmeepoicoenus: obpamuoe OanHHOMY, NPOMUBONONIONCHOE, 0OPAMHOE NPOMUBONOLONCHOMY
oannomy. IIpu3HaK U CBOMCTBO, HEOOXOAUMBIE U JIOCTATOUYHBIE YCITOBUSI.

Yucia 1 BbIpaKeHUS

IloBTOpeHue. Penienue 3aa4 ¢ UCTIOIb30BAHUEM CBOMCTB YUCEN U CUCTEM CUHUCIIECHUS, TETUMOCTH,
JIOJIEN U YacTe, MPOLEHTOB, MOYJIeH uncen. Pelenue 3a1a4 ¢ HICoJIb30BaHUEM CBOMCTB CTETIEHEN
U KOpHEH, MHOTOWICHOB, TPe0Opa30BaHUi MHOTOWIECHOB U JAPOOHO- PAIIMOHAIBHBIX BBIPAKECHUU.
Pemenue 3aga4d ¢ NCNoJIb30BaHUEM I'payCHOM MepHI yriia. Molysb 4yncia v ero CBOMCTBA.
Ocnosuass meopema apugpmemuxu. Ocmamku u cpaeuenus. Anreopumm Eexnuoa. Kumatickas
meopema 006 ocmamxax. Manas meopema @epma. Q-uunvie cucmemvl cuucienus. Pynxyus dinepa,
YUCNOo U cymma oenumenell HamypaibHO20 YUCA.

Crenenb ¢ 1eHCTBUTENLHBIM MOKA3aTENEM, CBOMCTBA CTENIEHHU.

Panuannas mepa yria, TpUTOHOMETpPUYECKasi OKPYKHOCTh. TpuroHomerpudeckie (pyHKIIMN YHCeT
1 yriioB. @opMyIbl PUBENCHMS, CIIOKEHUS TPUTOHOMETPUUECKUX (QYHKIHUMA, (OPMYIIBI IBOWHOTO
M TIOJOBHHHOTO  aprymeHTa. [IpeoOpa3oBaHue CyMMBI, pPa3HOCTH B  TPOU3BEICHUE
TPUTOHOMETPUIECKUX (PYHKITUN, U HA0OOPOT.

Jlorapuwm, cBoiictBa norapudma. Uucio € . Jlecsatuunbiii 1 HaTypansHbIi norapudm. [IpeodpazoBanue
JoTapu(PMUIECKUX BBIPAKEHUH.

[lepBuuHbIe MpenCTaBICHUS O MHOMXECTBE KOMIUIEKCHBIX YHUCeN. /leucmeuss ¢ KOMNIEKCHbIMU
yyucnamu. Komnnexcno conpsigcennvle uucia. Mooyno u apeymenm uucia. Tpueonomempuueckas
Gopma KomnieKcHo20 Yuciua.




IIpusooumvle u Henpugooumsie mHoz2ounensl. Ocnoenas meopema anzedopvi. Cummempuueckue
MHO204NeHbl. Llenouucnennvie u yeao3HauHvle MHO2OUIEHb.

Lennvie Opobu. Teopema @epma o cymme K8aopamos.

Cymmbl u psobl, Memoovl CyMMUPOBAHUS U NPUSHAKU CXOOUMOCTU.

Teopembl 0 npubaudCeHUU OeliCM8UMENIbHbIX YUCe PAYUOHATbHBIMU.

YpaBHeHNs 1 HEPaBeHCTBA

IToBTOpenue. Pemenne 3a1a4 ¢ NOMOLIBIO YHCIOBBIX HEPABEHCTB M CHUCTEM HEPABEHCTB C OJHOM
MEPEMEHHOH, C IPUMEHEHHEM H300paKeHHUs YUCIOBBIX TIPOMEXYTKOB. VCroib30BaHNEe HEPABEHCTB
U CHCTEM HEpaBEHCTB C OJHOW MEpEeMEHHOM, YHUCIOBBIX IMPOMEXYTKOB, HUX OOBEAUHEHUH U
nepecedeHuil. ['paduaeckoe penieHre ypaBHeHUH U HEPaBEHCTB.

Tpuronomerpuyeckue ypaBHeHHsA. OIHOPOAHBIE TPUTOHOMETPUUYECKHE YpaBHEHMs. Pemienne
IIPOCTEUIINX TPUTOHOMETPUYECKUX HepaBeHCTB. lIpocreiimme cHCTeMbl TPUTOHOMETPUYECKUX
ypaBHEHUH.

IIpocreimue nokazareabHble ypaBHEHUS 1 HEPABEHCTBA.

Jlorapudmuueckue ypaBHEeHHUs 1 HEPAaBEHCTBA.

HppauunoHanbHble YpaBHEHHS.

Pewenue ypasnenuii 6 KOMNIEKCHbIX YUCTIAX.

Meroa HHTEpBAIIOB AJIs PELICHNUS HEPABEHCTB.

I'paduueckue MeTOABl pelIeHUs] YpaBHEHUH W HEpaBEHCTB. PemieHue ypaBHEHHI M HEPaBEHCTB,
CoZIepKaIMX IEPEMEHHYIO II0JT 3HAKOM MOJYJIS.

CucteMbl TMOKa3aTEeNbHBIX, JIOTApUOMUYECKUX U HPPANUOHAIBHBIX ypaBHeHHHA. CHCTEMBI
MIOKa3aTeIbHbIX, JOTApUPMUUECKUX U UPPALIMOHAIbHBIX HEPABEHCTB.

Huoganmosw ypasnenus.

Hepasencmeo Kowu—byusxosckozo, nepasencmeo Hencena, nepasencmea o cpeoHusy.

VYpaBHEHHUsI, CHCTEMBI YPABHEHUH C ITAPAMETPOM.

Dopmyna bunoma Hetomona. Pewenue ypasnenuii cmenenu vluie 2 cneyuanvhvlx uoos. Teopema
Buema, meopema be3sy.

DyHKIUH
IloBTOpenue. Pemenue 3a1au ¢ MCNOIB30BAHUEM YMCIIOBBIX (QYHKIMHA U UX TpadUKOB.
Wcnonb3oBanue CBOMCTB U TpadUKOB JIMHEWHBIX M KBAJApPAaTUYHBIX (QYHKIMHA, 0OpaTHOM

MPONOPIHMOHATLHOCTH U QYHKIMHA Y =A/X..
Hynu QyHkumMu, npoMexyTKu 3HAKONOCTOSIHCTBA, MOHOTOHHOCTh. HauOosbliee W HavMeHblIee
3HadyeHue pyHkumu. [lepuoandyeckue pyHKIUMM 1 HAMMEHBIINN nepuol. YeTHbIe U HEUETHbBIE

byHkimn. Qyukyuu «Opobnas uacmo uuciay Y = {X} u «yenas wacmo yuciay Y =[X] .

Tpuronomerprueckue (QYHKIIMH YKCIOBOTO aprymeHra Y =COSX, y=SinX, y=tgx, y=ctgx.
CBoiicTBa 1 rpauKy TPUTOHOMETPUUECKUX (DYHKIIHHA.

OOpaTHble TPUTOHOMETPUYECKUE (PYHKIINH, UX TJIaBHbIE 3HAUYEHUs1, CBOWCTBA U rpaUKH.
[TokazarenbHast pyHKIMS U ee cBOMCTBa U Tpaduk. OyHKIUS Yy =e*.

Jlorapudmuueckas GyHKIUS U €€ CBONCTBA U rpaduK.
CrenenHast GyHKLHUS U €€ CBOMCTBA U rpaduK.

[IpeobpazoBanus rpadukoB GyHKIIHNA: CIABUT, YMHOKEHHE HAa YHCIIO, OTPAKEHUE OTHOCUTEIHHO
KOOPJMHATHBIX OCEH.
B3aumuo oOpatnbie pyHkuuu. ['paduku B3auMHO 00paTHBIX ()YHKITHHA.

TexkcTOoBBIE 3a1a9YH

IloBTOpeHnue. Pemmenue 3a1au Ha JIBMIKEHNE U COBMECTHYIO paOOTy, CMECH U CILJIaBBI C TIOMOIIIBIO
JTUHENHBIX, KBAAPATHBIX U JPOOHO-PALMOHANIBHBIX YPAaBHEHHUM U UX CHCTEM.

[IpuMeHeHne npu perieHr  3a/1a4 CBOMCTB apu(PMETHIECKON U TEOMETPUUECKON MPOTPECCHH,
CYMMHUPOBaHMsI OECKOHEYHON CXO/SIIEHCS TeOMETPUIECKOM MPOTPECCUM.

DJIeMEHTHI MATEMATHYECKOT0 aHAIN3A



[Tonarue npenena ¢GpyHKIMU B TOUuKe. [lonamue npedena ¢pynkyuu 6 6eckoneunocmu. Acumnmomul
epaghuxa @ynxyuu. CpaeHeHue OECKOHEYHO MAnblX U OeckomeuHo Ooavuwiux. HempepbIBHOCTH
byakun. Ceoticmsa Henpepwighbix (hynxyuil. Teopema Betiepumpacca.

Huddepenuupyemocts ¢ynkuuu. [IpomsBoanas ¢ynkumum B Touke. KacatenmpHast k rpaduky
¢dbyakuun. ['eomerpuuecknii u (QU3MYECKUI CMBICT TPOU3BOMHOU. [Ipumenenue npouzeooHol 6
@uzuxe. [IponsBoanbie aneMeHTapHbIX GyHKuuid. [IpaBuna nuddepeHpoBanus.

Bropas npousBoHast, ee TeOMETPUUYECKUI U (PU3NIECKUI CMBICIT.

Touku sxcTpemMyma (MakcUMyMa U MUHUMYMa). MccinenoBanue ieMeHTapHbIX (QYHKIUI Ha TOUKH
JKCTpeMyMa, HaumOoJjblllee M HauMEHbIlee 3HAUYeHHWE C TOMOIIbIO MPOU3BOJIHOWU. [locmpoenue
epaguros GyHKkyull ¢ NOMOwbIo NPou3soOHuIX. lIpumenenue npou3goO0HON NpuU peuleHuu 3a0ad.
Haxooicoenue skcmpemymoe ¢hynkyuil HeCKONbKUX NePeMEHHbIX.

[TepBoobOpasnas. Heonpenenennsiit nuaterpani. [lepsooOpasHbie sneMeHTapHbIX QyHKImA. [Lnomans
KpuBOJIMHEHHOH Tparnenun. @opmyna Hetotona-Jleitonuna. OnpenenaeHHbIl HHTErpall. Boliuucierue
naowaoeu nIOCKUx guayp u 00vemos mei 8pawjeHus ¢ NOMOWbIO UHMeSPad.

Memoovl peuienus (hyHKYUOHATbHBIX YPABHEHULL U HEPABEHCME.

I'eomeTpus

IloBTOpenue. Pemienne 3aa4u ¢ UCMOIB30BAaHUEM CBOMCTB (UTYp Ha IIOCKOCTH. Pemenue 3amau
Ha JI0Ka3aTeJIbCTBO U MOCTPOEHHE KOHTpHpUMEpoB. [IprMeHeHrne npocTeHux JTOrnYecKux
npaBui. Pelienue 3a1a4 ¢ UCMOIb30BAHUEM TEOPEM O TPEYTOJbHUKAX, COOTHOLIEHUH B
MPSIMOYTOJIBHBIX TPEYrOJbHUKAX, (PAaKTOB, CBSI3aHHBIX C YEThIpEXyrojbHUKaMu. Pemenue 3anad c
UCIOJIb30BaHWEM (DaKTOB, CBSI3aHHBIX C OKPYXXHOCTAMHU. PelieHue 3aau Ha U3MepeHUs HA
IJIOCKOCTH, BBIYMCIICHUS JJIUH U IJIOWAAeH. Peuenue 3a0au ¢ nOMOWbIo 6eKMopos U KOOPOUHAm.
Harnsanas crepeomerpus. [Ipu3ma, napamienenunesn, nupaMmuaa, TeTpasip.

OcCHOBHbIE MOHATHSI T€OMETPUN B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUM U CIEACTBUS U3 HHX.
Ilonsamue 06 akxcuomamuueckom memoode.

Teopema Menenas o mempasopa. IloctpoeHre cedeHUi MHOTOIPAaHHUKOB METOOM CJIE/IOB.
IlenTpanpHoe npoextupoBanue. IloctpoeHne ceueHnii MHOTOTPaHHUKOB METOJIOM MPOEKIHH.
CkperuBaronyecs npsiMble B IPOCTPAHCTBE. YTOJ MEXYy HUMH. Memoovl HaxoxcoeHus.
PACCMOSHULL MeHCOY CKPEUUBAIOUSUMUCS NPAMBIMU.

Teopembl 0 mnapauIeNbHOCTH NPSIMBIX M IUIOCKOCTEW B mpocTpaHcTBe. [lapaiensHoe
MIPOEKTUPOBaHUE U n300paxkeHue puryp. I eomempuueckue mecma mouex 8 npOCMpancmee.
[lepneHIUKYIAPHOCTD MPAMON U TNIOCKOCTH. OpTOroHaIbHOE NpOeKTUpOoBaHue. HakioHHbIE 1
nmpoekuuu. Teopema o Tpex NepneHIuKyspax.

Buowvt mempasopos. Opmoyenmpuueckuti mempasop, KapKacHvili mempas’op, paeHOSPAHHbLI
mempas’op. Ilpsamoyeonvnviti mempasop. Meduarnwvl u 6umeouarnst mempas’opa.

Jocmpausanue mempasopa 0o napanienenuneoq.

Paccrosinust mexay ¢urypamu B npoctpaHcTBe. OOmMM NepneHANKYISIp ABYX CKPEIIMBAIOIINXCS
MIPSIMBIX.

VYrasl B mpoctpancTBe. [lepneHauKyssipHble MIOCKOCTU. [ln10wjads opmo2oHanbHOU NpoeKyuu.
Ilepnenouxynsapuoe ceuenue npusmol. Tpexepanuviii u MHocoeparHbulil y2ou. Ceolicmea niocKux yenos
mHo2oepanHozo yena. Ceoticméa NIOCKUX U O8YSPAHHLIX Y208 mpexzpannozo yend. Teopemvi
KOCUHYCO8 U CUHYCO8 Ol MPEXSPAHHO20 Y2ld.

Bunel MHOrorpaHHukoB. Paseepmiku muococpannuxa. Kpamuatiwue nymu Ha nosepxmocmu
MHO202PAHHUKA.

Teopema Jtinepa. ITpaBuibHbIE MHOTOTPAHHUKH. /[80tiICMBEHHOCMb NPABUTILHBIX MHO20ZPDAHHUKOS.
IIpusma. Ilapamnenenunen. CsoiicTBa napaiienenunena. IIpaMoyronpHblil napauienenunen.
HaksonHbIE pHU3MBI.

IIupamupa. Buzasl  nupamuna.  OneMEHTHl  NpaBWIbHOM — nupamuiel.  Ilupamuaer ¢
PaBHOHAKJIOHEHHBIMH peOpaMu U IpaHsIMH, UX OCHOBHBIE CBOICTBA.

[Tnomaayu noBepXHOCTEN MHOTOIPaHHUKOB.

Tema BpameHus: NHIMHAP, KOHYC, map u cepa. CedeHus: MuauHApPa, KoHyca u mapa. llaposoit
CErMEHT, IIaPOBOM CII0H, MIapOBOIl CEKTOP (KOHYC).

VYceueHHas nupamMuaa U yCEUCHHBINH KOHYC.

Onemenmul cgpepuyeckoii ceomempuu. Konuueckue ceuenus.



KacarenpHble TpsiMble W TUIOCKOCTH. Brmcannble u omucaHHbie chepbl. Kacarowuecs cghepul.
Kombunayuu men epawenus.

BekTops! u koopauHatel. CyMMa BEKTOPOB, YMHOKCHHE BEKTOPA HA YUCIIO. YTOJI MEKTY BEKTOPaAMHU.
CkansipHO€ IPOU3BEICHUE.

VYpaBuenue miockoctd. Dopmyna paccTOSHHUS MEXAYy TOYKaMu. YpaBHEHHE cdepbl. Popmyna
paccmosnus om mouxku 00 niockocmu. Cnocodwl 3a0anus RPAMO ypasHeHUAMU.

Pewenue 3a0au u ooxazamenbcmeo meopem ¢ NOMOWBIO B8EKMOPOS U MeMOOOM KOOPOUHAM.
Dnemenmsi eeomempuu macc.

[Tonstue o6bema. OObeMbl MHOTOTpaHHUKOB. OOBEMBI Te BpalleHus. Akcuomsl obvema. Bvisoo
Gopmyn 0b6veMo8 NPAMOY20NbHO2O NaApalielenunedd, NpuzmMvl U nupamuovl. Popmynvt O
Haxooxcoenusi 0ovema mempasopa. Teopemvl 06 OMHOULEHUAX 0OBEMOS.

Ilpunoosicenus unmezpana K bl4UCTIeHUIO 00beM08 U nosepxHocmeti men epawjenus. Ilnowaow
chepuueckozo nosica. Obvem waposoco cios. llpumenenue 06veMo6 npu peutenuu 3a0au.
[Tnomane chepsl.

Paszsepmra yununopa u xonyca. Ilnomaas MOBEpXHOCTH IMIIMHIPA U KOHYCA.

KomOuHaIun MHOTOTpaHHUKOB U TEJ1 BpaILCHHS.

[Tono6ue B mpoctpancTBe. OTHOILIEHNE 0OBEMOB U TUIOIIAEH TOBEPXHOCTEH MOA0OHBIX PUTYP.
Heudicenus 6 npocmpancmee: napaiiesbHulil NEPeHOC, CUMMEMpPUsL OMHOCUMENbHO NI0CKOCTU,
YEHMPATbHASL CUMMEMPUSL, NOBOPON OMHOCUMETLHO NPSIMOLL.

IIpeobpaszosanue nooobus, comomemus. Pewenue 3a0ay na niockocmu ¢ UCnonb308anuem
cmepeomempuiecKux Memooos.

CTaTHCTHKA U TeOPHUsl BEPOSITHOCTEN, JIOTUKA U KOMOUHATOPUKA

BeposATHOCTB U CTATHCTHKA, JIOTHKA, TEOPHUA I'Pad0B 1 KOMOMHATOPHUKA

IloBTOpenue. Vcnonbp3zoBanue TaOIUI] U 1UarpaMM JJs PEACTaBICHUS TaHHBIX. Pemenue 3aqad Ha
IIPUMEHEHUE ONMCATEIbHBIX XapaKTEPUCTUK YUCIOBBIX HAOOpPOB: CpEIHUX, HAUOOJBLIETO U
HaWMEHBIIIETO 3HAYEHUs, pa3Maxa, JUCIEPCUU U CTAHJIAPTHOTO OTKJIOHEHHUs. BpluncieHue 4actor
U BeposATHOCTEH COOBITUH. BpluncieHne BepoOSTHOCTEM B ONBITaX C PaBHOBO3MOKHBIMU
3JIEMEHTApHBIMH ~ McXoJaMH. lcnoiab3oBaHME KOMOMHATOPHKH. BpluncieHne BeposTHOCTEH
HEe3aBUCUMBIX cOObITUH. Mcnonp3oBanue (GopMybl CIOXKEHUS BEPOATHOCTEH, Tuarpamm Diinepa,
nepeBa BepoaTHocTel, popmynsl bepHymu.

Beposimnocmnoe npocmpancmeo. Axkcuomvt meopuu eeposmuocmell.

VYcnoBHas BeposATHOCTh. [IpaBuiio ymMHOXKEHHsI BeposTHOCTEH. DopMyia MOJHOM BEPOSATHOCTH.
®opmyia baieca.

JluckpeTHble  ciydailHble BeJWYMHBI M pacnpezeneHus. COBMECTHbIE — pacHpeesICHus.
Pacnipenienienre CyMMBbI M IPOM3BENEHHUS HE3aBHCHMBIX CIIy4alHBIX BEIMYMH. MaremaThdeckoe
OKUJaHHUE U JUCIIepCHsl CaydailHOW BelnMuuMHBL. MaTtemaTtndyeckoe OKuJaHUue U AUCIIEPCUS] CyMMBI
CIIy4allHbIX BEJTUYMH.

bunapnas cnyuaiiHas BenuuMHa, pacnpeneneHue bepHymnu. ['eomerpuueckoe pacnpesesieHue.
buHoMuanbHOE pacmpesereHue U ero CBOMCTBa. [ unepeeomempuueckoe pacnpeoeieHue u e2o
ceolicmea.

HenpepriBHble ciydaiiHble BenW4MHBL. [IIOTHOCTH BeposiTHOCTH. DYHKIUS pacHpeleleHHUs.
PaBHOMEpHOE pacnpenencHue.

Ilokazamenvroe pacnpedenenue, e20 nApamempul.

Pacnpeoenenue I[lyaccona u eco npumenenue. Hopmanbaoe pacnpenenenue. Oynkius Jlammaca.
[TapameTppl HOpMaJIbHOTO pacnpeneseHus. IIpumepsl ciay4yailHBIX BEIWYMH, IOJYMHEHHBIX
HOPMaJIbHOMY 3aKOHY (TIOTPEHIHOCTh HM3MEPEHUH, pocT uesoBeka). [Jenmpanvuas npedenvHas
meopema.

Hepasencmeo Yebwviuesa. Teopema Yebviwesa u meopema Bepuynnu. 3axon 6onvuiux uucen.
Buibopounviii memoo usmepenus eeposmuocmei. Ponv 3akona bonvuux uucen 6 nayke, npupooe u
obwecmee.

KoBapuamnus aByx ciny4aiiHpix BenuuuH. Ilonsite o kodd¢unmente koppensiun. CoBMecTHbIC
HaOMIOJIEHUS JIBYX CIYYalHBIX BEIMYUH. Bwuibopoumsviii xodppuyuenm roppenayuu. Jluneiinas
pezpeccusi.



Cmamucmuyeckas cunomesa. Cmamucmuxa Kpumepusi u ee ypogenvb 3nauumocmu. IIposepxa
npocmeuwux eunomes. IOMHUpUYecKue pacnpeoeneHus U Ux Cceia3b ¢ meopemudecKumu
pacnpedenenusmu. Paneosas koppenayus.

Ilocmpoenue coomeemcmeuii. Huvekmuenuvie u cropvekmuguvie coomeemcemeus. buexyuu.
Jluckpemnuas nenpepvienocmo. llpunyun [upuxie.

Koouposanue. /[souunas 3anuce.

OcnosHvle nouamus meopuu zpagos. [lepesvs. Jlgouunoe oepeso. Cesasnocmv. Komnonenmol
ceasnocmu. Ilymu na epage. Juneposuvl u I amunrbmonosvl nymu.

3. TemaTu4yeckoe nJIaHUPOBaAHHE
€ YKa3aHHe KOJINYeCTBAa YaCOB, OTBOAUMBIX HA OCBOEHHE KAXKIO0H TeMbI

YueOublii npeaMet «MaTeMaTHKA
Yri1y0/1éHHBIH YPOBEHb

Ne OcHOBHBIE pa3/ieJibl CO/IeP:KAHUS KoJsmmuecTBo yacos
101 (B TOM 4mcIIe
KOHTPOJIbHbIE PadoThl)
* | DJ1eMeHThbI TeOPHMHU MHOKECTB M MaTeMAaTH4YeCKOMH 10
JIOTUKH
1 | Yucaa v BbIpaKeHUs: 66
1.1 | Yucna, KOpHH, CTEIICHH 20
1.2 | OCHOBBI TPUTOHOMETPUHU 12
1.3 | Jlorapudmsbl 10
1.4 | IIpeoOpa3zoBaHKE BEIPAKCHHI 24
2 | YpaBHeHHsI M HEPABEHCTBA 60
2.1 | YpaBHeHus 30
2.2 | HepaBeHcrBa 30
3 | ®yukuuun 30
3.1 | Onpenenenue u rpaduk GyHKIHHA 3)
3.2 | DiemeHTapHOE UCCIenOBaHNE (DYHKITHI 10
3.3 | OcHOBHbIC 3JIeMEHTAPHBIE HYHKIIUH 15
4 | DieMeHTbI MATEMATHYECKOT0 aHAIN3a 28
4.1 | IIpousBoaHas 10
4.2 | UccrnenoBanue GyHKIUI 10
4.3 | IlepBooOpa3Has ¥ HHTErpa 8
5 | 'eomerpus 144
5.1 | Ilnanumetpus 40
5.2 | [IpsiMbIe U MIJIOCKOCTH B TIPOCTPAHCTBE 20
5.3 | MHOTOrpaHHHUKH 20
5.4 | Tena v MOBEPXHOCTHU BpallleHUs 20
5.5 | U3mepenue reoMeTpUyECKUX BETUYHH 24
5.6 | KoopauHaTh! 1 BEKTOPEI 20
6 | CTaTuCTHKA U TeOPUS BEPOSITHOCTE, JIOTHKA H 40
KOMOMHATOPUKA
6.1 | DneMeHTH KOMOMHATOPUKH 15
6.2 | DneMeHThl CTaTUCTUKH 10
6.3 | DneMeHThl TeOpUHU BEpOSITHOCTEMN 15
IToBTOpEHHUE 30
HUTOI'O 408




Mpuiaoxenne 1
Konmudukarops! cocTaBieHbsl HA OCHOBE
Komudukaropos KUM EI'3-2020

Koauduxkarop
TpeOOBaHUIl K YPOBHIO OATOTOBKH 00y4aOIIUXCH IJIsl IPOBEIeHUs
KOHTPOJIS peaju3ali NporpaMmbl
no MATEMATUKE pasa 10-11 kaaccos

Kon
Kox KOHTPOJIHUPY
pasiena e€MOoro TpeOoBanus (yMeHuUs1), NpoBepsieMble 3aJaHUSIMHA
TpeOoBaHHS
(ymeHnmus)
1 YMeThb BbINOJIHATH BLIYHC/IEHUs] M IPeo0pa3oBaHus
11 Brimonusats apudmeTnyeckue 1eiicTBUs, coueTas yCTHbIE U TMChbMEHHBIE
[IPUEMBl; HAXOAUTh 3HAYCHUS KOPHS HaTYpaJbHOM CTENIEHH, CTEIICHH C
palnMoHaJIbHBIM IIOKA3aTeNeM, Jorapugma
1.2 BoruucnsaTh 3Ha4eHUS YUCTIOBBIX U OyKBEHHBIX BBIPAXKEHHUH, OCYIIECTBIISS
HE00XOIUMBIE ITOJICTAHOBKH U MTPEOOpa30BaHUS
1.3 [IpoBoauTH 1O M3BECTHBIM (OPMYJIaM U IPaBHIIaM NMPeoOPa30BaHUS
OYKBEHHBIX BBIPAKCHHUH, BKIFOUAIOIINX CTETICHH, PAIUKAaIIb, J0rapru(Mbl 1
TPUTOHOMETPUUECKUE PYHKITUH
2 YMeTh peliaTh ypaBHeHHsI U HEPABEHCTBA
2.1 Pemats panmonansHble, HppaunoOHaNIbHbIE, IOKA3aTeIbHbIE,
TPUTOHOMETPHUECKHUE U JOrapu(pMuiecKue ypaBHEHHUS], UX CHCTEMBbI
2.2 Pewate ypaBHeHHs, IPOCTENIINE CUCTEMBI YPABHEHU, UCITIOJIb3Ysl CBOMCTBA
¢GyHKUIMH 1 UX TpaKOB; UCIOIB30BATH IS TPUOIMKEHHOTO PEIICHHS
ypaBHEHUH U HEPABEHCTB rpaduyecKuii MeTo|
2.3 Pemrate pannonanbHbie, TOKa3aTeNbHBIE U IOTApUPMHISCKHE HEPABEHCTBA, HX
CHCTEMBI
3 YMeTh BBINOJTHATD AeficTBUS ¢ PyHKIHIMH
3.1 Omnpenensts 3HaueHUE GYHKLIUH [0 3HAYEHUIO apryMEeHTa IPH Pa3InIHbIX
cnoco0ax 3a1aHus GyHKLUUH; ONMCHIBATH MO TpauKy MOBEAECHUE U CBOICTBA
(yHKIWY, HAXOUTH 10 rpaduKy GYHKIIMN HauOoJIbIIee U HAanMEHbIIIee
3HAYEHUS; CTPOUTH rpadUKN U3YUIEeHHBIX (HYHKIUH
3.2 BrIuncisaTh Mpou3BoJIHBIE U TIEPBOOOPA3HBIE JIEMEHTAPHBIX (DYHKITUI
3.3 HUccnenoBate B mpocTedmx cirydasx GyHKIUH HA MOHOTOHHOCTb,
HaXOJIUTh HauOoJIbllIee 1 HAUMEHbBIIIEE 3HAYCHUS] PYHKIMH
4 YMeTh BBINOJTHATH AeiiCTBUS € reoMeTpuuecKuMu purypamu,
KOOPAMHATAMM M BEKTOPaMu
4.1 Penrate miaHnMeTpruecKie 3a1a4 Ha HAaXOXKIEHUE TeOMETPUIECKUX BEITHYNH
(nmvH, yTIIOB, TUTOTITANCH)
4.2 Pemate mpocreiiiime ctepeoMeTpruuecKre 3a1a4i Ha HaXOKIeHHUE
reOMETPUUYECKHIX BETHYHH (JUIHH, YTIIOB, TUIOMIA e, 00bEMOB); HCIIOJIH30BATh
MIPH PEIICHUH CTEPEOMETPHUCCKHX 3a]1a4 ITTAHUMETPHUYECKIE (aKThl U METOIbI
4.3 OmnpenensiTh KOOPAHHATHI TOUKH; IIPOBOJIUTH OTIEPAITUH HAJI BEKTOPaMHU,
BBIYUCIISTH JUIMHY W KOOPJIMHATHI BEKTOPA, YTOJI MEXTy BEKTOPaAMH
5 YMeThb CTPOUTH U HCCIEN0BATH NMPOCTeliline MaTeMaTHYeCKNe MOJeTH

51 MogenupoBath peabHble CUTyalluH Ha S3bIKE anreOpbl, COCTaBISATh ypaBHEHUS
Y HEPaBEHCTBA 10 YCJIOBUIO 3aJjaui; UCCIEN0BATh TIOCTPOESHHBIE MOJIENH C
WCIOJIb30BAaHUEM arapaTa ajireopsl

5.2 MOZLCHHpOBaTB PCAJIbHBIC CUTYyallUX Ha A3bIKC TCOMCTPUH, UCCIICAOBATH
MOCTPOCHHBIC MOJCIN C UCIIOJIB30BAHUEM I'COMCTPUICCKUX IIOHATHH U TCOPEM,
arrapara aHFCGPBI; peuiaTh NpakKTUHYCCKUEC 3a1a4u, CBA3aHHBIC C HAXOXKJICHUEM
TCOMCTPHUUCCKUX BECJIIMYUH

5.3 [IpoBoauTh HOKa3aTEIBHBIC PACCYKACHUS MPU PELICHUU 3a]1a4, OLICHUBATh
JIOTUYECKYI0  TMPAaBIIBHOCTH PACcCYKJICHHIA, pACTIO3HABATh JIOTHIECKH




HEKOPPEKTHBIE PaCCYKICHUS

54 MogenupoBath peaqbHbIe CUTyalluH Ha SI3bIKE TEOPUHU BEPOSTHOCTEH U
CTATUCTHKH, BBIUUCIIATH B IPOCTEHUIINX CIIydasix BEPOSITHOCTH COOBITUI
6 YMeTh HCHO0/I30BATH IPUOOPETEHHBIE 3HAHUA M YMEHHsI B TOBCEIHEBHOI
JKU3HHU M IPHM U3YY€HUH APYTUX NPEAMETOB:
6.1 AHaNU3UpPOBATh peabHbIE YHCIOBbIE JaHHbIC, HH()OPMAIIHIO CTATUCTUIECKOTO
XapaxTepa; OCYILECTBISTh MPAKTUIECKUE PacyeThl MO GOpMyIiam;
MOJIb30BATHCS OLIGHKOW M MPUKHUKOW MPHU MPAKTUIECKUX pacdeTax
6.2 OnwuchIBaTh ¢ TOMOMIBIO (DYHKLUH pa3InvHbIe pealbHbIe 3aBUCIMOCTH MEXIY
BEJIMYMHAMH U UHTEPIPETUPOBATH UX TpadUKu; U3BIIEKATh HHPOPMALHIO,
MpeCTaBICHHYIO B TA0NIMIAX, Ha JUarpaMmax, rpagukax
6.3 Pemats npuknanHele 3a1a4u, B TOM YUCIIE COLUAIBHO- SKOHOMHYECKOTO U
(u3nUecKkoro xapakrepa, Ha HanOONbIINE U HAMMEHBIINE 3HAUCHHS, Ha
HaXOXKICHUE CKOPOCTH U YCKOPEHHSI
Koaudukarop
3JjieMeHTOB coaepxkanusi no MATEMATHUKE
VIS COCTABJIEHUA KOHTPOJIBHBIX H3MEPUTEIbHBIX MATEPHAIOB
VIS IPOBEACHUS KOHTPOJIA peau3aly MporpaMmmal
no MATEMATHUKE nusa 10-11 knaccos
Kon
Kon KOHTPOJINPY
DJIeMEHTbI COJePKAHMS, IPOBepPsieMble 3aJaHUAMHU
pasneia eMoro
3J1eMeHTa
1 Aaredpa
1.1 Yucna, kopHu u cmenenu
1.1.1 | Llensie yucna
1.1.2 | Crenenb ¢ HaTypaJbHBIM IIOKa3aTeJIEM
1.1.3 | HpoOu, npoueHTkl, paioHAIbHbIC YHCIIa
1.14 CreleHs ¢ [eIbIM M0Ka3aTeIeM
1.1.5 | Kopens crenieru N > 1 u ero cBoiicTea
1.1.6 | Crenenb ¢ panrOHAIBHBIM ITOKa3aTeNeM U e€ CBOICcTBa
1.1.7 CBolicTBa CTEIEHH C NEHCTBUTEILHBIM ITOKA3aTeIEM
1.2 OcHogvl mpuzonomempuu
1.2.1 | CuHyc, KOCHHYC, TAHT'€HC, KOTAHT'€HC IPOM3BOJILHOIO yIJia
1.2.2 | Panguannas mepa yria
1.2.3 | CuHyc, KOCUHYC, TAHT€HC ¥ KOTAaHT'€HC YHCIa
1.2.4 | OcHOBHBIE TPUIOHOMETPUYECKUE TOXKIECTBA
1.25 | ®dopmynsl npuBeaeHUS
1.2.6 | Cunyc, KOCHHYC U TAaHT'€HC CYMMBI H Pa3HOCTH ABYX YIJIOB
1.2.7 | CuHYyC ¥ KOCHHYC JBOWHOTO yrja
1.3 Jlozapugpmut
1.3.1 | Jlorapudm uncna
1.3.2 | Jlorapudm npousBeCHNUS, YACTHOTO, CTETICHH
1.3.3 | [ecarudHblil ¥ HATYpAIILHBIN JIOTAPU(PMBI, YHCIIO e
14 IIpeobpazosanus evipadicenuii
1.4.1 | TIpeobOpa3oBaHus BBIpaKEHUH, BKIIOYAIOUINX apu()METHUECKHE OTIepaLlH
1.4.2 | TIpeoGpa3zoBaHus BEIPOKCHHUH, BKIIOUAIOIINX OTIEPAIMIO BO3BEICHHUS B
CTEIICHb
1.4.3 | TIpeoOpa3oBaHus BEIpKEHHH, BKIFOYAIONINX KOPHU HATYPAJIbHOM CTETIeH!
1.4.4 | TIpeoOpazoBaHUs TPUTOHOMETPUIECKHUX BBIPAKEHUI
145 | IlpeoOpa3oBaHue BEIPAKCHHM, BKIFOYAIOIINX OTICPAITHIO JOTapU(PMUPOBAHI
1.4.6 | Monaynnb (abconroTHast BETUYMHA) YKCIIa
2 YpaBHeHNs M HepaBeHCTBA
21 Ypasnenus




2.1.1

KBanpatHbie ypaBHEHUS

2.1.2 | PaunoHanbHbIC ypaBHEHHS
2.1.3 | HppanuoHanbHble ypaBHEHUS
2.1.4 | TpuroHoMeTpUYECKUE ypaBHECHUS
2.1.5 | Tloka3aTenbHblC ypaBHEHUS
2.1.6 | Jlorapudpmuyeckue ypaBHEHUS
2.1.7 | PaBHOCHJIBHOCTH YpaBHEHHM, CHCTEM ypaBHEHHI
2.1.8 | Ilpocreiimme cucTeMbl ypaBHEHHUH C IByMs HEM3BECTHBIMU
2.1.9 | OcHoBHbIC IPUEMBI PEIICHUS CHCTEM YPaBHEHUII: TIOICTAHOBKA,
areOpanveckoe CI0KEHNE, BBeJICHHE HOBBIX IEPEMEHHBIX
2.1.10 | Hcnonb3oBaHue CBOMCTB U rpadMKOB (QYHKLHUI P PEIICHUN YpaBHEHHI
2.1.11 | H3oOpaxeHue HA KOOPIAMHATHOM IIOCKOCTH MHOXKECTBA PEIICHUN YpaBHEHUH
C IBYMsI IEpEMEHHBIMH U HX CHCTEM
2.1.12 | IlpumeHeHue MaTEeMaTHYECKHX METOJOB JJIsl PEILICHUS COAEPKATEIbHBIX 3a/1a4
13 pa3NNYHbIX 00JIacTel HAyK! U NpakTHKU. VIHTepnperanus pe3ynprara, yaér
peaybHBIX OTPaHUYCHHIN
2.2 Hepasencmea
2.2.1 | KsanmpaTHbIE HEpaBEHCTBA
2.2.2 | PanmoHanmpHBIC HEPAaBEHCTBA
2.2.3 | IlokasarenbHbIC HEPABEHCTBA
2.2.4 | Jlorapudpmuyeckue HepaBEeHCTBA
2.2.5 | CucreMsbl JUHEHHBIX HCPABCHCTB
2.2.6 | CucreMbl HEPaBEHCTB C OTHOM MTEPEMEHHOM
2.2.7 | PaBHOCWIBHOCTH HEPAaBEHCTB, CUCTEM HEPABEHCTB
2.2.8 | Hcnonw3oBaHue CBOWCTB U rpaukoB (PYHKINH P PELICHUH HEPABEHCTB
2.2.9 | Meron nHTEpBAIOB
2.2.10 | H3oOpaxeHue Ha KOOPJMHATHOM INTOCKOCTH MHOXKECTBA PEIICHUI
HEpaBEHCTB C JIBYMsI IEPEMEHHBIMHU U HX CHCTEM
DyHKINH
3.1 Onpedenenue u epaghux ynxyuu
3.1.1 | dynkuwms, obnacte onpeaercHus QyHKIMN
3.1.2 | MHOoxecTBO 3HaYCHUH PYyHKIMH
3.1.3 | I'padux ¢pynknun. [Tpumeps! GQyHKIMOHATBHBIX 3aBHCUMOCTEH B pEaTbHBIX
mporieccax u siBICHHIX
3.1.4 | OOparnas ¢pynkuus. ['paduk oOpaTHON QyHKIMH
315 [TpeobpazoBanus I‘ga(l)I/IKOBZ napaJuIeNIbHbIA IEPeHOC, CHMMETpPUS
OTHOCHUTENFHO OCel KOOPJMHAT
3.2 Dnemenmapnoe uccredoganue QyHkyuil
3.2.1 | MonoronHocTh QyHKIMH. [I[pOMEXyTKH BO3pacTaHUs U YOBIBAHUS
3.2.2 | YérHOCTh ¥ HEUETHOCTH (PYHKIIUU
3.2.3 | IlepuoamyHocTh PyHKIINU
3.2.4 | OrpanuyeHHOCTH (PyHKIMU
3.2.5 | Touku sKcTpeMyMa (JIOKQILHOTO MAKCUMyMa M MUHUMYMa) (DYHKIIHU
3.2.6 | Haumbomnburee n HauMeHblIIee 3HAYCHUST PYHKITUH
3.3 OcHrosnvie s1emenmaphvle QyHKyuu
3.3.1 | Jluneiinas yHkwms, e€ rpagux
3.3.2 | ®yHkIus, onyckBaOmas OOpaTHYIO MPOMOPIHOHAILHYIO 3aBUCUMOCTE, €
rpaduk
3.3.3 | Ksagpatuunas ¢pynkuus, e€ rpapux
3.3.4 | Crenennas pyHKIMS C HATYpaJIBbHBIM MOKa3aTeseM, e€ rpaduk
3.3.5 | TpuroHomerpuueckue QyHKIUH, UX IPpadUKU
3.3.6 | IlokaszarenbHas QyHKIMA, €€ rpaduk
3.3.7 | Jlorapudmuueckast pyHKIMs, €€ rpaduk
Hayana maTeMaTH4eCKOIo aHAJIN3a
4.1 Ilpouseoonas
4.1.1 | Tloustue o Npou3BOAHON QYHKLUUH, TEOMETPUIESCKUN CMBICI MTPOU3BOJHOM
4.1.2 | ®usnyecKkuit CMbIC MPOU3BOAHOM, HAXOXKACHNUE CKOPOCTH IS IIPOIIecca,




3aJJaHHOTO (POPMYJION WK rpaduKOM

4.1.3 | YpaBHeHHe KacaTelbHOU K rpaduKy QyHKINU
4.1.4 | TIpom3BonHBIE CyMMBI, pa3HOCTH, IPOU3BECHNUSI, YACTHOTO
4.1.5 | IIpom3BonHBIE OCHOBHBIX DJIEMEHTAPHBIX (DYHKINH
4.1.6 | Bropas npousBonHas u €€ pusndeckuil CMbICT
4.2 Uccneoosanue ghynxyuii
4.2.1 | IlpumeHeHue MPOU3BOAHOMN K HCCICIOBAHUIO (DYHKIIUI U TOCTPOCHHIO
rpaduKoB
4.2.2 | IlpumMepsl HCNIOIB30BAHUS IPOU3BOAHON ISl HAXOXKICHUS HAWITYUIIETO
pelIeHHs B IPUKIIAJHBIX, B TOM YHCIIE COMATbHO-9KOHOMHYECKHX, 3aa9ax
4.3 Ilepsoobdpasnas u unmezpan
4.3.1 | TlepBooOpa3Hbie 3JIeMEHTAPHBIX (PYHKITUH
4.3.2 | Ilpumepsl IpUMEHEHHUS HHTETpasia B (PU3UKE ¥ TCOMETPUHU
TI'eomerpus
51 Inanumempus
5.1.1 | TpeyrombHuK
5.1.2 | Tlapamrenorpamm, MpsAMOYTOJIBHUK, pOMO, KBaJpaT
5.1.3 | Tpamnemus
5.1.4 | OkpyXHOCTb U KpYT
5.1.5| OkpyXHOCTb, BIHCaHHAS B TPEYT'OJIbHUK, H OKPYKHOCTb,
OIMCaHHas! OKOJIO TPEYTOJIbHUKA
5.1.6 | Muoroyronpark. CymMMa yriioB BEITYKIOTO MHOTOYTOJIEHUKA
5.1.7 | TlpaBuibHBIC MHOTOYTOJIBHHUKH. BrivicaHHast OKPY>KHOCTh W OMTHCAHHASI
OKPY)KHOCTH PaBHJIBHOTO MHOTOYTOJIbHHKA
5.2 IIpsmvie u nnockocmu 8 npocmpancmee
5.2.1 | Tlepecekaromniuecs, mapanieabHbIe U CKPSIIUBAIONINECS TPSIMBIC;
NEePIEeHANKYISIPHOCTD TPSIMBIX
5.2.2 | TlapamienbHOCTb MPSIMOM U TNIOCKOCTH, IPH3HAKU W CBOWCTBA
5.2.3 | TlapamienbHOCTb IJIOCKOCTEH, TPU3HAKH U CBOMCTBA
5.2.4 | IlepneHauKYIIPHOCTH MPSIMOI U IUIOCKOCTH, NPU3HAKU U CBOWCTBA;
MEPIICHINKYJIISIP M HAKIIOHHAS; TeOpeMa O TPEX MePIeHANKYIISIPax
5.2.5 | IleprneHauKyIIpHOCTH IUIOCKOCTEH, MPU3HAKH U CBOHCTBA
5.2.6 | TlapamrenpHOe poekTUpoBaHue. V300parkeHne NMpOCTPaHCTBEHHBIX QUTYD
521 [Tepecekaromuecs, mapajieIbHBIC U CKPEITUBAIONTUECS TIPSIMBIC;
MEePIEHINKYISIPHOCTD MPSIMBIX
5.3 Mmnozoepannuxu
5.3.1 | Tlpu3sma, e€ ocHOBaHMsI, OOKOBBIC PEOPA, BHICOTA, OOKOBAS IOBEPXHOCTH;
npsiMasi MPU3Ma; paBWIIbHAs IPU3Ma
5.3.2 | Tlapamnenenunenm; ky0; CHMMETPHH B KyOe, B ITapajielieuIe e
5.3.3 | Tlupamuna, eé ocHoBaHue, OOKOBBIC pEOpa, BEICOTA, OOKOBAsI TIOBEPXHOCTD;
TpeyrojbHasl NUpaMH/a; MPaBUIbHAS TUPaMUIa
5.3.4 | Ceuenus ky0a, IpU3Mbl, TUPAMHIBI
5.3.5 | TlpexacraBneHue o MpaBUIIBHBIX MHOIOIPaHHUKAX (TETpasap, Ky0, OKTasap,
JOJIEKadAP U UKOCADIP)
5.4 Tena u nogepxnocmu epawjeHus
5.4.1 | Hwmuanp. OcHOBaHWE, BBICOTA, OOKOBAas MMOBEPXHOCTH, 00pa3yroIIasi,
pa3BEépTKa
5.4.2 | Konyc. OcHoBaHue, BBICOTa, OOKOBasi HOBEPXHOCTh, 0Opa3ytomias, pa3BEépTKa
5.4.3 | Ulap u cdepa, ux ceyeHus
55 H3mepenue ceomempuieckux 6eaudun
5.5.1 | Bennumna yria, rpaxycHas Mepa yria, COOTBETCTBHE MEXKY BEIMIHMHOMN yTiia
W JUTHHOW JIYTH OKPYKHOCTH
5.5.2 | Yron Mexnay npsIMBIMH B IPOCTPAHCTBE, YTOJI MEXY NPSMON U INIOCKOCTBIO,
YToJ MEX]y TUIOCKOCTSMHU
5.5.3 | JlauHa oTpeska, JOMaHOM, OKPYKHOCTH; TIEPUMETP MHOTOYTOJIbHUKA
5.5.4 | PaccrosHue OT TOUKH A0 MPSIMOM, OT TOUKH A0 IUIOCKOCTH; PACCTOSHUE MEKIY

napajiCIbHBIMU U CKPCIIUBAOIUMUCA MIPAMBIMU; PACCTOAHUE MEXKIY




nmapajiCIbHBIMU ITIJIOCKOCTAMU

5.5.5 | Ilnomaznps TpeyroibpHUKA, MapaIeIorpaMMa, Tpalelut, Kpyra, CeKTopa
5.5.6 | Ilmomans moBepXHOCTH KOHYCA, HUIMHAPA, chepbl
55.7 | OOBéMm KyOa, MPSIMOYTOJIILHOTO NMapajieNienuneaa, MMPaMuIbl, TPU3MBI,
UWINHApPA, KOHYca, apa
5.6 Koopounamwl u sexmopui
5.6.1 | KoopauHaTbl Ha MPSAMOiA, IeKapPTOBBI KOOPAWHATHI Ha MIIOCKOCTH U B
MPOCTPAHCTBE
5.6.2 | ®opmyna pacCTOSHHS MEXTy TOUKaMHU, YpaBHEHUE Cheph
5.6.3 | Bektop, MOIyIIb BEKTOPA, PABEHCTBO BEKTOPOB, CIIOKEHHE BEKTOPOB U
YMHOXEHHE BEKTOpa Ha YHCIIO
5.6.4 | Komnuneapusie BeKTOpHI. Pa3noxenue BEKTOpa MO JBYM HEKOJTHHEAPHBIM
BEKTOpam
5.6.5 | Komnnanaphsie BekTopbl. Paznoxenue no TpéM KOMIDIAHAPHBIM BEKTOpPaM
5.6.6 | KoopauHaTbl BeKTOpa, CKAISIPHOE MPOU3BEICHNAE BEKTOPOB, YTOJI MEKIY
BEKTOPaMH
DJIeMEeHTHI KOMOUHATOPUKH, CTATUCTUKHU ¥ TEOPUH BePOSITHOCTEl
6.1 Dnemenmuvl KOMOUHAMOPUKU
6.1.1 | [NoouepénHblii 1 OIHOBPEMEHHBIN BHIOOD
6.1.2 | ®opMmysibl YKCIa COUSTaHM U IepecTaHOBOK. buHoM HeroToHa
6.2 Onemenmul cmamucmuxu
6.2.1 | TabnuuHoe u rpaduyeckoe NpeacTaBIeHIE TaHHBIX
6.2.2 | UncnoBble XapaKTepUCTHUKH PSAIOB TaHHBIX
6.3 Onemenmul meopuu 6epoAMHOCIEN
6.3.1 | BeposarHoctu coObITHI
6.3.2 | [Ipumepsl CTIONB30BaHHS BEPOSTHOCTEH M CTATUCTHKH NPU PEIICHUH
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