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IHosicHuTeAbHAA 3aNIMCKA
JlanHas mporpaMma sIBISIETCS COCTaBHOM uacTbio OCHOBHOW 00pa30BaTENIbHOW MPOrpaMMbl
cpemHero obmiero oopazoBaHus KOl Ne 37.

[IporpamMma pa3paboTraHa Ha OCHOBE CIEAYIOIIUX HOPMATUBHBIX JOKYMEHTOB!

1. @DenepalibHOTO  TOCYJIAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa CpEAHEro OOIero
o0Opa3oBaHMs, YTBEpkKAEHHOTO IpHKa3oM MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit
Oenepanun ot 17 mas 2012 r. N 413. C u3MeHeHUsIMHU 1 JOTOTHEHUsAIMHA OT: 29 nexabps 2014 ., 31
nexadpst 2015 r., 29 urons 2017 r.

2. [Tpumepnoit mnporpammbel 1o Matematuke (IIpumepHast ocHOBHasi oOpa3oBaTenbHas
IporpaMma CpeHero oomniero oopazoBanus, [ IEKTPOHHBIN pecypc, http// fgosreestr.ru]

3. @DenepanbHOTO MEPEeYHsT yYeOHUKOB, YTBEPXKAEHHOTO MpHUKa3oM MuHmnpocsemenus Poccun
ot 28.12.2018 N 345 «O denepanbHOM mnepeuHe Y4eOHUKOB, PEKOMEHAYEMBIX K HCIIOJIb30BAHHIO
IpU peau3alid HMMEIOIIUX TOCYAApCTBEHHYIO aKKPEIUTAIMI0 00pa3oBaTeNbHBIX ITPOrpaMm
HAYaJIbHOTO 00IEero, OCHOBHOTO O0ILEro, CPeTHEr0 00IIero 00pa3oBaHus»

4. Konnenmus pa3BuTusi MatemMaTHueckoro ooOpaszoBanus Pacnopsokenue IlpaButenbcTBa
Poccutickoit deneparuu ot 24 nekadbps 2013r. N 2506-p r. Mockga;

Lenu npoepammuor:

J CTaHOBJIEHUE M Pa3BUTHE JMYHOCTH OOYYaIOLIErocsi B €€ CaMOOBITHOCTU M YHUKAJIBbHOCTH,
OCO3HaHHE COOCTBEHHON HWHAMBHUIYAJIbHOCTH, IOSBICHUE >KU3HEHHBIX IUIAHOB, T'OTOBHOCTh K
CaMOONPEEIICHHUIO;

J OBJI3/ICHUE MAaTEMATUYECKUMH 3HAHUSMH U YMEHUSIMH, HEOOXOAUMBIMHU ISl TIPOOIDKEHUS
o0yuyeHHMsT B HUHBIX OO0IIEOOPA30BATENIBHBIX YUPEXKACHUSAX, H3YUEHUS CMEXKHBIX JUCLHUIUIMH,
IIPUMEHEHHUS B [IOBCETHEBHOM JKU3HY;

J co3nanue (yHIAMEHTa JUIi MaTeMaTHYeCKOro pPa3BUTHA, (OPMHUPOBAHUS MEXaHHU3MOB
MBILUIEHUS, XapaKTePHBIX JUIsI MATEMAaTHUECKOM JesITeTbHOCTH.

3aoauu npoepammul 00ECTICUUTH:

J obecrieueHrne TOCTIKEHUST 00YJArOIIUMUCS 00pa30BaTEIbHBIX PE3yIbTaTOB B COOTBETCTBHH
c TpeOoBaHMsIMH, YycTaHOBIEHHbIMH DenepanbHBIM TOCYJapCTBEHHBIM 00pa30BaTENbHBIM
CTaHJApTOM CPEIHEro o0IIero 0opa3oBaHus;

. c(OpMUPOBAHHOCTh OCHOB 1IEJIOCTHON HayYHON KapTHHBI MUPA;
o CO3J1aHU€E YCIOBHM I Pa3BUTHUS M caMOpeaTn3aliii 00yJaroixcs.
. NpPEOCTaBIEHNE  KaXJA0My  OOyYaroleMyCsi  BO3MOXKHOCTb  JIOCTUXKEHHS  YPOBHS

MaTeMaTUYeCKUX 3HAaHUH, HEOOXOIUMOTO JIJIsl JAIbHEHIIIEeH YCIIEITHOM KU3HHU B OOIIECTBE;

. dbopMHUpOBaHME TOHMMAHMS  B3aMMOCBSI3M U B3aWMO3aBUCUMOCTH  €CTECTBEHHO-
MaTeMaTUYECKUX HayK;

° CO3JIaHWE YCIIOBUM [UIi PAa3BUTHUS HABBIKOB Y4YEOHOW, MPOEKTHO-HUCCIIEI0BATEIHCKOM,
TBOPYECKOM JIeATEIHHOCTH, MOTUBAIIUU O0YUAIOIINXCS K CAMOPA3BUTHIO;

. c(hOpMUPOBAHHOCTh YMEHUW aHAIM3WPOBATh, OIEHHWBATh, MMPOBEPSITH HA JOCTOBEPHOCTh U
0000111aTh HAYYHYI0 HH(OPMAIIHIO;

Ooicudaemviii pezyromam:
. c(OPMHUPOBAHHOCTH TPEICTABICHUH O MaTEMAaTHKE KaK YaCTH MUPOBOU KYJIBTYpPBI U O MECTE
MaTeMaTHUKHd B COBPEMEHHOM IMBHIM3AIMM, O CIIOCOOAaX OMMCAHUS HA MATEeMaTHYECKOM S3bIKE
SIBJICHUH pEaJIbHOTO MUPA;



J c(OpPMUPOBAHHOCTh TMPEJICTABICHHA O MAaTEMaTHYECKUX TMOHATHUSAX KaK O BaKHEUIIUX
MaTe€MaTHYECKUX MOJENX, MO3BOJIAIOIIMX ONUCHIBATh M M3Yy4daThb Pa3HbIE MPOLECCHI U SIBJICHUS,
ITOHUMAaHHE BO3MOKHOCTH aKCHOMAaTUYECKOI0 MIOCTPOCHUSI MAaTEMaTHYECKUX TEOPUIL;

. BJIQJICHUE METOJIaMM JI0KA3aTEIbCTB W AITOPUTMOB PELICHUS; YMEHHUE HX HIPUMEHSATH,
MIPOBOJIUTH JIOKA3aTEJIbHBIE PACCYKIEHUS B XO/I€ PELICHUS 3a]1a4;

. BJIQJICHUE CTAHJAPTHBIMU [PUEMAMHM PELICHUS PALMOHAIBHBIX W HMpPpPalUOHAIbHBIX,
[I0OKA3aTEeNIbHBIX, CTENEHHBIX, TPUIOHOMETPUYECKUX YPAaBHEHUI U HEPABEHCTB, WX CHUCTEM;
WCIIOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX IMPOTPaMM, B TOM YHCIIE AJI1 MOMCKA IIyTH PELICHUS U
WJUTFOCTPALIUK PELIECHUs YPABHEHU U HEPABEHCTB;

. c(OpMUPOBAHHOCTh NPEJCTABIEHUNH 00 OCHOBHBIX MOHATUAX, HJIEAX M METoAax
MaTeMaTU4eCcKOro aHaJn3a;

. BJIQJICHUE OCHOBHBIMU IOHATUSMH O IUIOCKUX WU NPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX
¢urypax, ux OCHOBHBIX CBOWCTBaX; C(POPMHUPOBAHHOCTh YMEHHUsS paclo3HaBaTh Ha 4YepTexkax,
MOJIENISIX UM B pEallbHOM MHUpE TIeoMeTpuueckue (Uryphl; MPUMEHEHHE M3YyYEHHBIX CBONCTB
reoMeTpuueckux puryp u Gopmyn A peuieHusl FTeOMEeTPUUECKUX 3a/1ad U 3a7a4 ¢ IPaKTHUYEeCKUM
CoJIepKaHUEM;

. c(hOpPMHUPOBAHHOCTH MPEACTABICHUI O MpPOIEccaxX U SBICHUSX, UMEIOIIUX BEPOSTHOCTHBIH
XapakTep, O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B pealbHOM MHpPE, 00 OCHOBHBIX MOHSTHIX
3JIEMEHTapHOU TEOPUH BEPOSTHOCTEH; YMEHUI HAXOAUTh U OLEHHUBATh BEPOSATHOCTU HACTYIUICHUS
COOBITUN B TMPOCTEUIIMX MPAKTUYECKUX CHUTYallMIX U OCHOBHBIC XapaKTEPUCTUKU CIyYalHBIX
BEJINYUH;

®opmbl Opranu3auy yuyeOHoro npoiecca:

. UHIUBUAYaJIbHbIE;

. IPYIIIOBBIE;

. (GpOoHTaNbHBIE;

. camocCTosTeNbHas padoTa.

@DopMBI KOHTPOJIS:

. Oecena;

. YCTHBIN OIpOC;

. JIUarHocTuyeckas padoTa;
. JoOMaIrHss paboTa;

. MIPOCKT;

. TECT;

. 3a4eT;

. KOHTpOJIbHAS paboTa.

Onucanue Mecta y4eOHOro npeaMera B y4eOHOM ILIaHe!
VY4eOHbIH TUTaH MIKOJIBI OTBOAMT Ha U3y4eHue npeamera « Matemarnka (0a30BbIit ypoBeHb)» 272/340
yacoB B TeueHwue 2 jet (1o 4/5 gaca B Heaemo B 10-11 kmaccax)



Pa3nea 1. Ilnanupyemble pe3yJIbTaThl 0CBOCHHUSI y4eOHOI0 MpeaMeTa

JInuHOCTHBIE pe3yJIbTaThI:

1) poccuiickyto rpakJaHCKY 0 HIEHTUYHOCTb, ATPUOTHU3M, YBAXKEHHE K CBOEMY Hapoy, UyBCTBa OTBETCTBEHHOCTH nepe PoanHOM, ropaocTy 3a CBOM Kpai,
cBoto Poauny, mpoiuioe u HacTosIIee MHOTOHAIIMOHATIBLHOTO Hapoaa Poccun, yBaxkeHne rocy1apcTBEHHBIX CUMBOJIOB (Tep0, duiar, THMH);

2) rpaXXJaHCKYIO MO3ULMI0 KaK aKTUBHOI'O U OTBETCTBEHHOI'O YJIE€HA POCCUICKOIo O0IIEeCTBA, OCO3HAIOLIETO CBOM KOHCTUTYLIMOHHBIE IIpaBa U 00s13aHHOCTH,
YBaKAIOIIEr0 3aKOH M IPAaBOMOPSIOK, 001aJat0Iero 4YyBCTBOM COOCTBEHHOIO JOCTOMHCTBA, OCO3HAHHO MPUHUMAIOLIETO TPAJAULMOHHbIE HAllM OHAJIbHBIE U
o0111e4esI0BeYeCKue I'yMaHUCTUYECKHE U IEMOKPAaTHUECKUE LIEHHOCTH;

3) rOTOBHOCTB K CIyeHHI0 OTeuecTBy, €ro 3alluTe;

4) chopMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOLIECTBEHHON IPAKTUKH, OCHOBAaHHOI'O Ha 1MaJore
KYJIBTYD, & TAKKE PA3TUIHBIX (OPM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHHE CBOETO MECTa B IMOJIUKYJIBTYPHOM MHUPE;

5) chopMHUPOBAaHHOCTH OCHOB CAMOPA3BUTHS M CAMOBOCIIUTAHHSI B COOTBETCTBUH € O0IIEYETIOBEYECKIMHU [ICHHOCTSMU U UeaTaMy TPaKIaHCKOTO OOIIeCTBa;
TOTOBHOCTB U CITOCOOHOCTH K CAMOCTOSITEIbHOM, TBOPUECKOM U OTBETCTBEHHOU JIEATEIbHOCTH;

6) ToJIepaHTHOE CO3HAaHUE U IOBEAECHHE B IOJUKYJIBTYPHOM MHUpPE, TOTOBHOCTb M CIHOCOOHOCTh BECTU IUAJIOr C APYTUMHU JIFOJbMH, JOCTUIAaTh B HEM
B3aMMOIIOHMMAaHUS, HAXOAUTh OOIME LEIU U COTPYIHUYATh Ul UX JOCTHXKEHMSI, CIOCOOHOCTh IPOTHUBOCTOATH MJICOJIOIMH SKCTpPEMHU3Ma, HallMOHAIU3Ma,
KceHo(hoOUH, TUCKPUMUHALIMY IO COLUANIbHBIM, PEJIMTHO3HBIM, PACOBBIM, HAIIMOHAJILHBIM MPU3HAKAM U JPYTUM HETaTHBHBIM COLIUAJIbHBIM SIBJICHUSM ;

7) HaBBIKM COTPYIHHYECTBA CO CBEPCTHUKAMH, IETbMM MJIQJLIET0 BO3pacTa, B3pOCIbBIMH B 00pa30BaTeNIbHOW, OOLIECTBEHHO IOJIE3HOW, y4eOHO-
HCCJIEI0BATEIbCKOM, IPOEKTHON U IPYTUX BUJAX NEATEIBHOCTH;

8) HpaBCTBEHHOE CO3HAHWE U MTOBEJCHUE HA OCHOBE YCBOEHUS 00IIIEUETIOBEUECKUX IIEHHOCTEH;

9) rOTOBHOCTH M CLIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE CaMOOOpPa30BaHNIO, HA MPOTSHKEHNUU BCEH JKU3HM; CO3HATEIbHOE OTHOLIEHUE K HENIPEPHIBHOMY
00pa3oBaHMIO KaK yCIOBUIO YCIIEUTHOM MpodheCCuOHATBHON 1 O0IIECTBEHHOM 1eITeTbHOCTH;

10) acTeTrdecKoe OTHOIIEHHE K MUPY, BKJIFOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHH;

11) mpuHATHE M pealn3aluIo0 LEHHOCTEH 310pOBOro M 0e30macHOro odpasa XKHU3HH, MOTPEOHOCTH B (PU3NYECKOM CaMOCOBEPIIEHCTBOBAHHMHM, 3aHSATHIX
CHIOPTHUBHO-03/I0POBUTENLHON JEATEIbHOCTBIO, HEMIPUATHE BPEAHBIX PUBBIYECK: KypEHHUs], yIOTPEOISHNS aJIKOT0JIsl, HAPKOTHUKOB;

12) GepexxHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILIEHHE K (PU3MUECKOMY M NCHUXOJIOTHYECKOMY 3/I0pOBbIO, KaK COOCTBEHHOMY, TaK U APYTHX JIIOICH,
YMEHHE OKa3bIBaTh IIEPBYIO MOMOIIb;

13) oco3HaHHBIM BeIOOp Oyaymied mpodeccuu M BO3MOKHOCTEM peanu3alui COOCTBEHHBIX XHU3HEHHBIX IIJIAHOB; OTHOIIEHHE K MpPO¢ecCHOHATbHON
JESTEIbHOCTH KaK BO3MOKHOCTH Y4aCTHUs B PELLICHUU JINYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, O0IIEHAIMOHATBHBIX POOJIEM;

14) chopMrpOBaHHOCTH IKOJIOTUYECKOTO MBIIIJICHUS, TOHUMAHUSI BIUSHUS COLUATbHO-9KOHOMUYECKUX MPOLIECCOB HAa COCTOSTHUE MPUPOIHON U COIAIbHOM
Cpe.ibl; MPUOOPETEHHE OTbITa SKOJIOT0-HAIIPABIEHHOM 1€ TEIbHOCTH;

15) oTBETCTBEHHOE OTHOIIEHHE K CO3JJaHUI0 CEMbH Ha OCHOBE OCO3HAHHOT'O NPUHATHS LICHHOCTEN CEMENHON KU3HU.



MeranpeamerHnsie Y'Y /1

PEryJasiTUBHLIC

MMo3HAaBaATECJIbHbIC

KOMMYHUKATUBHBIC

l)yMeHHe CcaMOCTOSITEIBHO OIpPEICIIsTh
L[EJIH JICATEJIbHOCTU U COCTABJIATD IIAHBI

NesITeNIbHOCTH; CaMOCTOSITENILHO
OCYLIECTBJISATh,  KOHTPOJMPOBATH U
KOPPEKTUPOBATh JIeATEeITbHOCTB;

HCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI
JUTSL TOCTHOKEHUS TTOCTABIICHHBIX TEJIeH U
peanu3alyi  IUIAHOB  JCATEIbHOCTH;
BBIOMPATh

PAa3JIMUHBIX CUTYAlUAX

YCIICHIHBIC CTpaTerun B

7) yMeHHE CaMOCTOSTEIILHO OICHUBAThH U

MPUHUMATh PELICHHS, OMNPEACIISIOIINE
CTp aATCTHUIO IIOBECJACHUS, C y‘IGTOM
Fpa)K)IaHCKI/IX 158 HpaBCTB CHHBIX
LIEHHOCTEH;

3)BnajeHUe HaBBIKAMU IO3HABATEIBHOW, YYEOHO-HCCIIEIOBATEIbCKOW U
IIPOEKTHOM AEATeNbHOCTH, HAaBBIKAMU Pa3pelieHus Ipo0ieM; CliocoOHOCTh
U TOTOBHOCTh K CaMOCTOATENbHOMY IIOMCKY METO/M0B pELICHUs
MPAKTUYECKHX 33/1a4, IPUMEHEHHIO PA3IMYHBIX METO/IOB MIO3HAHMUS,

4) TrOTOBHOCTh M CIOCOOHOCTH K CaMOCTOSITCJIbHOH HH(pOPMAIMOHHO-
MO3HABATEIBHOM  JEATENbHOCTH, BJAJCHHE HABBIKAMH  IOJYYCHHUS
HeoOXoauMoW HMH(MOpMAIMK W3 CIIOBapedl pa3HBIX THUIIOB, YMCHHE
OPHEHTUPOBATHCSI B PA3IMYHBIX MCTOYHHKAX HH(OPMAIMH, KPUTHICCKU
OLIEHUBaTb M MHTEPIPETUPOBATh HHPOPMALUIO, MOJIYyYaeMyl U3
Pa3IUYHBIX HCTOYHUKOB;

5)ymenue

KOMMYHHKAIIUOHHBIX

UH(POPMAIIMOHHBIX u
HUKT) B pemenun
KOMMYHHKATHBHBIX W OPTaHU3AIMOHHBIX

HCIIOJIB30BAaTh cpeacrBa

TeXHOJIOTHH  (mamee -
KOTHUTHBHBIX, 3ama4  C

coOmroicHeM TpeOOBaHWN APrOHOMUKH, TEXHHUKH O€30MacHOCTH,
TUTHUEHBI, pecypcocOepekeHusl, MPaBOBBIX M AITHUECKUX HOPM, HOPM
nH(pOpPMaIIMOHHOM 0€30MMaCHOCTH;

6) ymMeHue ompeessITh Ha3HAUCHHE W (QYHKIHMH PA3TUIHBIX COMUATBHBIX
WHCTUTYTOB,

O)BiasieHHe HaBBIKAMHU [O3HABATEIBbHOW pedaeKCHH KaK OCO3HAHHS
COBEPILIAEMBIX JEHCTBUN U MBICTUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBaHI/II\/'I, rpaHui CBOCTO 3HAHHA W HE3HAHHWA, HOBBIX IMO3HABATCIbHBIX

3aaa4 1 CpCACTB UX JOCTHUIKCHUS.

2)yMeHHE TPOAYKTHBHO OOIIATHCS
¥ B3aMMOJICHCTBOBATh B TIpoIlecCce

COBMECTHOM JEATeLHOCTH,
YYUTBIBaTh ~ TO3MLUU  JIPYTHX
YYaCTHHKOB NesITeIbHOCTH,
3P PEeKTUBHO pasperarb
KOH(JINKTHI,

8)BnaneHue SI3BIKOBBIMHU
CpeACTBAaMH - yMEHHE  SCHO,

JJOTMYHO M TOYHO H3JiaraTb CBOIO

TOYKY 3pCHUs, HUCIIOJIB30BATh

AACKBATHBIC SI3BIKOBBIC CPEACTBA

IIpeaMeTHBIe pe3y/ibTaThl

Pasnen I. BeimyckHuk HayyuTcs II. BeImyCKHUK MTOJIyYUT BO3MOKHOCTh HAYUUTHCS

Onementsl | OmepupoBaTh Ha 0a30BOM YpOBHE MOHATHSAMM: KoHeuHoe | OnepupoBaTh MOHATHAMU: KOHEYHOE MHOKECTBO, SJIEMEHT MHOXKECTBA,
TEOPUH MHO>KECTBO, 3JIEMEHT MHOKECTBA, TOJIMHOXKECTBO, IEPECEUEHHE U | TOJMHOKECTBO, MEepecedeHre W OOBEINHEHHUE MHOXKECTB, YHCIIOBBIE
MHOXECTB MHOXECTBA Ha KOOPJAMHATHOW IPSMOHM, OTPE30K, HHTEpBal,




nu
MaremMaTu4d
eCKOH
JIOTUKHU

00bEeTUHEHNE MHOXKECTB, YNCIIOBBIE MHOKECTBA HA KOOPAMHATHOM
IIPSIMOM, OTPE30K, UHTEPBAI,

onepupoBaTh Ha 0a30BOM YpOBHE NOHATHSIMH: YTBEP)KICHHUE,
OTPULIAHUE YTBEP)KJEHUS, UCTUHHBIC U JIOKHBIC YTBEPXKIACHHUS,
MPUYMHA, CIIEJCTBHE, YACTHBIA Ciy4ail OOILero yTBEp>KIACHHS,
KOHTpPIIpUMED;

HaXOJUTh
MIpe/ICTaBICHHbBIX IPpapuuecKy Ha YHUCIOBOHM MPAMOIi;

nepecedyeHue M OOBEIMHEHHME JIByX MHOXECTB,
CTPOUTH HA YHCIOBOM MNPAMOHW IIOJMHOXKECTBO YHCIOBOIO
MHOXECTBA, 3aJaHHOE IIPOCTEHIIUMU YCIIOBUSIMU;

pacrno3HaBaTh JIOKHBIE YTBEPXKACHUS, OLIMOKU B PacCykICHUSX,

B TOM YHUCJIC C UCITIO0JIb30BAHUECM KOHTPIIPUMEPOB.

B HOBCG,HHCBHOﬁ JKU3HU U IPpU U3YUYCHUU NPYTUX NPCAMETOB:
HCIIOJB30BaTh 4YMCJIOBBIC MHOXKCCTBaA Ha KOOpI[PIH&THOﬁ HpHMOfI
JI1 OITMCaHUA PCAJIbHBIX ITPOLECCOB U HBHCHHﬁ;

MMPOBOAUTL JIOTMUCCKHUE PACCYKICHHUA B CUTYyallUAX HOBCGILHCBHOfI
KHU3HU

MOJyUHTEPBAJ, TPOMEXKYTOK C BBIKOJIOTOM TOYKOM, Trpadudeckoe
MIPEACTABICHUE MHOKECTB Ha KOOPAUHATHOM INIOCKOCTH;

ONIEpPUPOBATh IOHATUAMU: YTBEPKIACHUE, OTPULIAHUE YTBEPKICHMUS,
HCTUHHBIE W JIOKHBIC YTBEP)KIEHHUs, IPUYMHA, CJICACTBUE, YaCTHBIN
citydail 001Iero yTBep K1eHus, KOHTpIpUMED;

IIPOBEPATH IPUHAUIEKHOCTD DJIEMEHTa MHOXKECTBY;

HaXOJUTh IlepeceyeHre U OOBEIMHEHHE MHOXECTB, B TOM 4YHCIE
IIPEJCTABICHHBIX TpapUUECKH Ha YUCIOBOM NMPSMON U Ha KOOPAUHATHON
IIJIOCKOCTH;

IIPOBOAMTH JJOKA3aTEJIbHbIE PacCy X A€HU 1Ji1 000CHOBAaHUS UCTUHHOCTH
YTBEPKICHHM.

B noBceaHeBHOM KU3HU U NIPU U3yUECHUH JIPYTUX MPEIMETOB:
HCIIO/Ih30BaTh YHCIOBBIE MHOXKECTBAa Ha KOOPJMHATHOW MPSIMOW M Ha
KOOPJAMHATHOW TUIOCKOCTH JIJIsi OINHMCAaHMUS pPEabHBIX IIPOIIECCOB M
SIBJICHHI;

MPOBOJIUTH JI0KA3aTEIbHBIE PACCYXKICHHS B CUTYyallUsX MOBCEIHEBHOMN
YKU3HM, TIPU PEIICHUH 33/1a4 U3 IPYTUX TIPEIMETOB

Yucna u
BBIPOKCHHS

OmnepupoBarb Ha 0a30BOM YPOBHE IMOHATHSAMM: LEJIOE YHUCIIO,
NeIMMOCTh 4HCeJl, OOBIKHOBEHHas JApoOb, JAecATUYHas JpoOb,
palnMoHaIbHOE YHCIIO0, MPHOMMKEHHOE 3HAUYEHUE YHCIIa, YacTb,
J0JIs, OTHOILEHHUE,
3aJJaHHOE YHCIIO IPOLIEHTOB, MacITa0;

onepupoBaTh Ha 0a30BOM ypOBHE MOHATHAMM: Jiorapupm yucia,

IMPOLCHT, IMOBBINICHUC W TIIOHUKCHHUC Ha

TPUTOHOMETPUYECKAsl OKPYXKHOCTb, TIpaJycHas Mepa yIia,
BEJIMYMHA YIJIa, 33aJaHHOTO TOYKOM Ha TPUTOHOMETPUYECKOU
OKPYXHOCTH, CHHYC, KOCHHYC, TaHI'€HC M KOTAHI€HC YTJIOB,
MMEIOILIUX MTPOU3BOJIBHYIO BETUUUHY;

BBIMOJIHATE ~ apuU(MeTH4YecKue  JEeHUCTBHS  C

pallnOHAJIbBHBIMHA YUCJIAMH;

OCJIIBIMHA n

CBoOOAHO OmMepHpOBaTh MOHATHUAMHU: II€JI0€ YUCIIO, JEIMMOCTh YHUCEN,
OOBIKHOBEHHast JIpo0b, JAecATUYHas JpoOb, paIMOHAILHOE YHUCIIO,
NpUOMMHKEHHOE 3HAUYEHUE YHUCNA, YacTh, JIOJI, OTHOIIEHHWE, MPOIICHT,
MOBBILIICHUE U TTOHIKEHUE Ha 3a/IaHHOE YUCIIO TPOIIEHTOB, MacIITao;
MIPUBOJAUTH IPUMEPHI YUCEIT C 3aJaHHBIMU CBOMCTBAMHU JIETUMOCTH;
OTepUPOBATh TMOHATUSMU: JOTapu(PM dYHCIa, TPUTOHOMETPHUYECKas
OKPY’>KHOCTh, paJaHHasi M TpajycHas Mepa yrJjia, BEJIMYMHA YIJIa,
3aJIaHHOTO TOYKOW HAa TPUTOHOMETPUYECKOM OKPYKHOCTH, CHHYC,
KOCI/IHyC, TAHITCHC W KOTAHTCHC er’IOB, NMCHOIITNX HpOI/ISBOJ'IBHYIO
BeJ'II/I'—II/IHy, YHuCJia € U T,

BBHITIONHSATH apu(MeTHdecKue NeHCTBUS, COYeTast yCTHbIC M MUChbMEHHBIE

NPHUEMBI, ITIPUMCHSS ITPU HeOGXOI[I/IMOCTI/I BBIYHUCIINTCIBHBIC YCTPOﬁCTBa;




BBINOJIHATE HECIIOKHBIE NMPE0Opa30BaHUs YUCIIOBBIX BBIPAKCHHIA,
COZepKALINX CTETEeHU YHCed, JTUO0 KOpPHU U3 4YHCced, JuOo
JorapupmMbl YHUCEIT;

CpaBHUBATh PAllMOHAIBHBIE YHCIIa MEXKTY COOOii;

OLICHMBATh M CPAaBHUBATH C PAIIMOHAJIBHBIMU YHCIAMHU 3HAYCHHUS
LENBIX CTENCHeH Yucen, KOPHEeH HaTypalbHOW CTEIEHU W3 YHCel,
Jorapu()MOB YHCeN B MTPOCTHIX CITy4dasix;

n300pakaTh TOYKAaMH Ha YHCIOBOW TPSAMOM  menble U
panroHaIbHbIC YUCIIA;

n300pakaTh TOUKaMH Ha YUCIIOBOHU MPSIMOH IIeJIbIe CTETICHN YHnCell,
KOPHH HATypaJIbHOW CTENEHH W3 YHhCell, Jorapu(Mbl 4YHCENl B
MPOCTHIX CITydasix;

BBINIOJIHATE HECJIO)KHBIE NPeoOpa3oBaHMsl LENBIX M JIPOOHO-
palMOHAIBHBIX OYKBEHHBIX BBIPAKCHHH;
BBIpaKaTh B MPOCTEHIIMX CIIydasXx M3 pPaBEHCTBA OJIHY
NepEeMEHHYIO uepe3 pyTue;

BBIUUCIIATH B IIPOCTHIX CIyYasX 3HAYCHUS YACIOBBIX H OYKBEHHBIX
BBIPQKEHUH, OCYIIECTBISAA HEOOXOIWMBIE TIOACTAaHOBKH U
npeoOpa3oBaHuUs;

M300pakaTh CXeMaTHYECKH YTOJl, BEIMYMHA KOTOPOTO BEIpaKEeHA B
rpajaycax;

OLCHUBATh 3HAKKM CHHYCA, KOCHHYCA, TAHI'CHCA, KOTAHI'CHCA

KOHKPCETHBIX YIJIOB.

B noBceqHEeBHON XHM3HM W TNpPH H3YYEHUM JPYTUX Y4eOHBIX
MPEeIMETOB:

BBITIOJIHATh BBIYMCIEHUS MPH PEIICHUU 3a/1ad MPaKTHYECKOro
XapakTepa;

BBIMIOJIHATh MPAKTHYECKUE pacueTbl C MCHOJIb30BaHUEM IIPH
HEOOXO/MMOCTH CIIPAaBOYHBIX MAaTEPUAIOB M BBIYHUCIUTENBHBIX

YCTPOMCTB;

HaXOJUTb 3HAUCHUA KOPHS HATYp albHOM CTCIICHHU, CTCIICHU C

norapudma,
HEO0OXOTUMOCTH BEIYUCIUTEILHBIC YCTPOWCTBA,

panMoHaNBHBIM  ITOKa3aTeJeM, UCTOJNB3YSd  TpH
MOJIb30BAThCSl OLIEHKOM M MPUKUAKON IPU MPAKTHUECKUX pacyeTrax;
IPOBOAMTH IO HW3BECTHBIM (hOpMysaM M TpaBHiIaM INPeoOpa3oBaHUs
OyKBEHHBIX BBIpOKCHHH, BKIIIOUAIOIINX CTENECHU, KOPHH, JIOTapU(PMbI U
TPUTOHOMETpUYecKue QyHKINY,

HAXOJHUTh 3HAUCHHS YHCIIOBBIX U OyKBEHHBIX BBIPAKEHHM, OCYIIIECTBIISSA
HE00XO0IMMBIE TIOJICTAHOBKHU M TPe0Opa3oBaHus;

n300pakaTh CXEMATUYECKH YTOJI, BEJIWYMHA KOTOPOTO BBIPAKEHA B
rpajgycax WiId paJuaHax;

WCIOJB30BaTh  MPH  PEHICHWH  3a]ad  TaOJIMJYHbIC
TPUTOHOMETPUYECKUX (QYHKIHH yTIIOB;

BBITIOJTHSTH MIEPEBO/] BEJIMUMHBI yIJIa U3 paJldaHHONW MEpHI B TPaIyCHYIO

1 00paTHoO.

3HaA4YCHUA

B noBcenHeBHO KU3HU U TP U3YUEHHUH JPYTUX YUEOHBIX MPEIMETOB:
BBIIIOJIHATh JIEUCTBUS C YHUCIOBBIMH JaHHBIMM IIpU PEIICHUN 3a]a4
MPaKTUYECKOr0 XapakTepa M 3a/ad U3 Pa3IUyHbIX 00JacTeil 3HaHUH,
UCIONIb3YsS. TpU  HEOOXOAMMOCTH  CIIPaBOYHBIE  MaTepuanbl U
BBIYUCIIUTEIIBHBIE YCTPOICTBA;

OLICHUBATb, CPABHUBATH U HCIIOJI30BATh IIPU PELICHUHU MPAKTUYECKUX
3a/1a4 YUCJIOBBIEC 3HAYEHHUs PEAJbHBIX BEIIMYUH, KOHKPETHBIE YKMCIIOBBIE

XapaKTePUCTUKH OOBEKTOB OKPY>KAIOILIEr0 MUPa




COOTHOCHUTH pealibHbIe BEIMYUHBI, XAPAKTEPUCTUKH OOBEKTOB
OKPY’KaIOILero MUpPa ¢ UX KOHKPETHBIMU YUCIIOBBIMU 3HAYCHUSIMU;
WCIOJIb30BAaTh METOJbl OKPYIJICHHSI, MPUOIMKEHHUSI M TPUKUIKU
IIpU PELICHUH NTPAKTUYECKUX 3a/1a4 [TIOBCEJHEBHOM KU3HU

VYpasuenusi | Pemarh nuHelHble ypaBHEHUS M HEPaBEHCTBA, KBaJpaTHbIE | PemiaTts panuroHanbHble, HOKa3aTEIbHbIE U JIOrapuMUYECcKUe ypaBHEHUS
u ypaBHEHUS, Y HEpaBEHCTBA, MPOCTEUIINE UPPALUOHAIbHBIE U TPUTOHOMETPUUECKHE
HEPaBEHCTB | pemiaTh Jorapupmuyeckue ypaBHeHus Buaa log a (bx + ¢) = d u | ypaBHEeHHs, HEpaBEHCTBA U UX CHCTEMBI;
a mpocTeime HepaBeHcTBa Bua log a x < d; WCIIOJIb30BaTh METOJBI PEIICHUS YPAaBHCHUI: TPUBEICHUEC K BHIY
peniaTh mokKasareiabHble ypaBHeHUs, Buaa abx+c=d (rae d MOKHO | «IIpOW3BEICHHE PAaBHO HYJIO» WIH «YaCTHOE PABHO HYIIO», 3aMEHA
MPEJICTAaBUTh B BHJIC CTENICHU C OCHOBAHWEM a) U IMPOCTEHINHE | IEPEMEHHBIX;
HepaBeHCTBA Buja ax< d  (Tme d MOXKHO TPENCTaBUTh B BHUJIE | HCIIONIB30BATh METO MHTEPBAJIOB JIJISl PEIICHHS HEPABEHCTB,;
CTETIeHU C OCHOBAHUEM a);. UCIONIb30BaTh Trpaduueckuid MeToa Uil TPUOIMIKEHHOTO pEelIeHUs
MPUBOJIUTh  HECKOJIBKO  MPUMEPOB  KOpPHEW  MPOCTEHIIEro | ypaBHEHHI U HEPABEHCTB;
TPUTOHOMETPUYECKOTO ypaBHEHUS BUJA: SIn X = a, COS X =a, tg X | u300pakarb Ha TPUTOHOMETPUYECKON  OKPYKHOCTH  MHOMXECTBO
= a, ctg X = a, rae a — TabJIMYHOE 3HAYEHUE COOTBETCTBYIOIICH | pelIeHH MPOCTEHIIINX TPUTOHOMETPUYECKUX YPAaBHEHUN U HEPABEHCTB;
TPUTOHOMETPUYECKON (QYHKITHH. BBITIONHATh OTOOpP KOpHEW ypaBHEHUU WM DELICHUIl HEpPaBeHCTB B
COOTBETCTBHUH C JIOTIOJTHATEIHHBIMU YCIOBUSAMU M OTPAaHUYCHUSIMH.
B moBceiHEBHOM KHU3HU U NIPU H3YUYECHUH JIPYTUX MTPESIMETOB:
COCTaBJIATh W pellaTh ypaBHEHUS W CUCTEMBl YpaBHCHHWU Tpu | B moBceqHEBHOM KU3HU M MPU U3YUYCHUH JPYTUX YICOHBIX TPEIMETOB:
PEIICHNY HECIIOKHBIX MMPAKTUICCKHUX 331a COCTaBJISITh U PEIIaTh ypaBHEHUS, CUCTEMbl YpaBHEHUH U HEPABEHCTBA
MIPH PEIICHUH 33]a4 JPYTUX YUYeOHBIX MPEIMETOB;
WCIONIb30BaTh YPaBHEHHWS M HEPaBEHCTBA MJIsA TIOCTPOCHHS H
WCCIIEIOBAaHHUS MPOCTEHIINX MaTeMaTHUYECKUX MOJIENe peanbHBIX
CUTYallM{ WIN MPUKIAIHBIX 3a7a4;
YMETh HHTEPIPETUPOBATH IOJYYCHHBIH TIPH PEIICHUH ypaBHEHUS,
HEPaBEHCTBA MJIU CHCTEMBI pe3yiIbTaT, OIICHUBATH €r0 MPaBI0I0I00He B
KOHTEKCTE 33JITaHHOW peaIbHOW CUTYyalluy WK NPUKIAJHON 3a1a4u
OyHKIMH OmnepupoBarh Ha 0a30BOM YpOBHE TMOHSATUSMHU: 3aBUCUMOCThH | OmepupoBaTh MOHATUSMU: 3aBUCUMOCTD BEIMUUH, (QYHKIUS, apTYMEHT U

BEIMYMH, (QYHKLUS, apryMEHT W 3HaueHHe (QYHKUUHU, 001acTh
ONpeNieNIeHUs U MHOXKECTBO 3HaueHud (QyHKIuM, rpadukx
3aBUCUMOCTH, Tpauk (GYHKUUH, HYIH (QYHKIUH, NPOMEKYTKH

3HaYeHue (PyHKIUH, OOJIACTh OMNpENEeNeHUsT U MHOXECTBO 3HAYEHUH
¢byHKuMu, rpaduK 3aBUCUMOCTH, Tpaduk (GYHKUWU, HYIM (QYHKLUH,

MIPOMCIKYTKHU 3HaAKOIIOCTOAHCTBA, BO3paCTaHUC Ha YUCJI0BOM




3HAKOIIOCTOSIHCTBA, BO3PAaCTaHHWE HA YHCIOBOM IPOMEXKYTKE,
yObIBaHNE Ha YUCIIOBOM NPOMEXKYTKE, HAaOOJIbIIIee U HAauMEHbIIIee
3Ha4eHHuEe (PYHKIIMM Ha YUCIIOBOM IPOMEXKYTKE, NEpUOIUYECKas
(byHKUMA, IEpHOL;

OIIEpUPOBATH Ha 0A30BOM YPOBHE MOHATHAMU: NpsiMasi 1 oOpaTHas
HPOTIOPIIOHATIBHOCTh JTUHEHHAaS,
norapudMuIecKas u

TPUTOHOMETPUUECKHE (PYHKLINU;

KBajJ[paTH4Hasl,
HOKa3aTenbHast byHKIUH,
pacrio3HaBaTh TpaQuKH dIIEMEHTAPHBIX (QYHKUMN: MPSAMON U

OOpaTHON MPOMOPIHOHAILHOCTH, JIMHCWHOW, KBaapaTUIHOM,

Jorapu(pMUUECKOn u [I0Ka3aTelbHON byHKIHH,

TPUTOHOMETPHUYECKUX (DYHKITHIA;

COOTHOCUTH TpauKu dJIEMEHTApHBIX (YyHKUUNA: [OpsAMON U
OoOpaTHON MPOMOPLHMOHAILHOCTH, JIMHEHHOW, KBaJpaTUYHOM,
norapuMuUIecKon u MOKa3aTeIbHON byHKIHH,

TpUroOHOMeTpHUecKuX (yHKIMA ¢ (popMylamMu, KOTOPBIMU OHHU
3aJaHbl;

HaXOuThb MO TpapuKky NpUOMMKEHHO 3HaYeHHs] (QYHKIUU B
3aJIaHHBIX TOYKaX;

OTIpeAeNATh Mo rpaduKy CBONCTBA PYHKIMH (HYJIH, IPOMEXYTKU
3HAKOIOCTOSIHCTBA, MPOMEXYTKH MOHOTOHHOCTH, HauOOJbIINE U
HauMEHbIINE 3HAaYEeHUs U T.11.);

CTpOUTH  3CKU3  Trpaduka  GYHKUHH,  YJIOBIETBOPSIOIIEH
IIPUBEJCHHOMY Ha0Opy YCIOBUIl (NIPOMEXYTKH BO3pacTaHus /
yObIBaHUs, 3HaueHHe (YHKIUM B 3aJaHHOH TOYKE, TOYKH

AKCTPEMYMOB U T.1I.).

B noBcenHEeBHOM XHU3HU U IPU U3YYEHUU APYTUX IPEAMETOB:
onpeAensaTh No rpadukamM CBOWCTBAa pEaJbHBIX IPOLECCOB U

3aBHCHUMOCTEM (HaI/I60J'ILIJ_II/IC u HaAaNMMCHBIIUC 3HA4YCHUA,

MPOMEXYTKe, yObIBaHWE HA YHCIOBOM IPOMEKYTKE, HAUOOJbIIECE H

byHKIIUN
nepuoanveckas QyHKIHA, IepUO], YeTHASI M HeUeTHas (PyHKIUH;

HauMEHbIIEE 3HAuYCHUE Ha 4YHCIOBOM IIPOMEXKYTKE,
ONIEpPUPOBATH MOHATUSAMH: IpsAMas U oOpaTHas MPONOPIMOHAIBLHOCTH,
JIMHEWHAas, norapudmuueckas U
(GyHKIUHU, TPUTOHOMETpUYECKHe (DYHKIINU;

OnpeAensaTh 3HaueHue (QYHKIUU 110

Pa3IUYHBIX criocobax 3aJaHus GyHKIIHH;

KBaJpaTu4iHas, IIoKasaTrecjibHas

3HAYEHUIO0 apryMeHTa Ipu

CTPOUTH TPAPUKHN U3YUEHHBIX (PYHKIIHII;

ONMHKCBHIBaTh O TpaduKy M B MPOCTEHIIUX CiIydasx 1o ¢opmye
MOBEJICHNE W CBOMCTBa (YHKIMHA, HAXOAWTH MO Tpaguky (GYHKIUU
HanOOJIbIINE U HANMEHBIIINE 3HAYCHHUS,

CTPOUTH 3CKM3 Ipaduka (QyHKIHUH, yIOBIETBOPSIOIIEH MPUBEACHHOMY
HaOopy ycloBUHM (NIPOMEXYTKH BO3pacTaHUs/yObIBaHMs, 3HAYCHUE
(GyHKIMU B 3a/laHHON TOYKE, TOYKH 3KCTPEMYMOB, aCUMITOTHI, HYJIH
GyHKIUYT U T.1.);

pemaTh ypaBHEHUS, NPOCTEHIINE CHUCTEMBl YpPaBHEHHH, HCIIONB3YS
cBoicTBa (pyHKIMI U X TpadUKOB.

B noBceaHeBHOM KU3HU U ITPU U3YUEHUH JIPYTHX YUYEOHBIX NPEAMETOB!
OTIpeNIeNIATh 10 rpayKaM U UCMOJIb30BaTh Ul PEIICHHs MPUKIIaIHBIX
3aJa4 CBOMCTBA peaJbHBIX MPOIECCOB U 3aBUCUMOCTEN (HauOoIbIINe U
HaUMEHbIINE 3HAueHMs, TPOMEXKYTKHM BO3pacTaHuss M yObIBaHUS
(GyHKIMH, TPOMEXYTKHU 3HAKOTIOCTOSIHCTBA, ACHMITOTHI, IEPUO U T.I1.);
HMHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOW IPAKTUYECKOMN
CUTYallUH;

OTpeAeATh Mo rpaduKaM NPOCTENIINE XapaKTEPUCTUKU MIEPUOTUNIECKUX
MPOLIECCOB B OMOJNOTHM, 3KOHOMHUKE, MY3bIKE, PpaIHOCBI3H U Jp.

(ammuTy1a, MIEpUOJ U T.I1.)




NPOMEXYTKH  BO3pacTaHusi W YOBIBaHUS,  NPOMEXKYTKH
3HaKOMOCTOSIHCTBA U T.I1.);
MHTEpPIPETUPOBATh  CBOMCTBA B  KOHTEKCTE  KOHKPETHOMU

MPAKTUYECKON CUTYyaIuu

Onementsl | OmepupoBarh Ha 0a30BOM YPOBHE MOHATUSMU: Mpou3BojHas | OnepupoBaTh MOHATHSAMU: MPOU3BOAHAA (DYHKIIMHU B TOUKE, KacaTeabHas
Matematuy | GyHKIUU B TOUKE, KacaTeabHas K rpaduKy QyHKIUU, TPOU3BOHAS | K TpaduKy (YHKIIMH, TPOU3BOIHAS (PYHKIIUH;
€CKOro byHKIUY; BBIYUCIISITH IPOM3BOIHYIO OJTHOWIEHA, MHOTOWJIEHA, KBaIpaTHOIO KOPHS,
aHanusza OTpEEIATh 3HAYCHHWE TMPOM3BOJHOM (YHKIUU B TOYKE IO | MPOU3BOAHYIO CYMMBI (DYHKIIHIA,
M300paXEHUIO KacaTelbHON K TpaduKy, MPOBEICHHOW B OSTOW | BRIYUCIATH MPOW3BOIHBIC dJIEMEHTAPHBIX (DYHKIHUNA M MX KOMOWHAIIMIA,
TOYKE; HCMOJIb3YS CIIPABOYHBIE MATEPUAIIBL;
pemiath HECIOXXHBbIC 3aJaydl Ha NPUMEHEHUE CBSI3M MEXIY | MCCIEIOBAaTh B MPOCTEUINUX clydasX (YyHKIUM HA MOHOTOHHOCT,
MIPOMEXYTKaMH MOHOTOHHOCTH U TOYKaMH dKCTpeMyMa (PYHKIUH, | HAXOAUTh HauOosblIe U HAaUMEHbIIHWE 3HAa4eHUs (DYHKUUN, CTPOUTH
C OJTHOM CTOPOHBI, U IPOMEKYTKaMHU 3HAKOIIOCTOSHCTBA U HYJISIMU | TpaUKH MHOTOWIEHOB W TMPOCTEUIIUX PALMOHAIBHBIX (QYHKIHH C
MIPOU3BOIHOM TON (DYHKIIMU — C APYTOI. KCIIO0JIb30BaHUEM allllapaTa MaTEMaTUYECKOIO aHaJn3a.
B noBcenHeBHOM KU3HU U IPU U3YUYEHUU APYTUX IPEAMETOB: B noBceaHeBHOM KU3HU U IIPU U3YUYEHUH JIPYTHX YUYEOHBIX MPEAMETOB:
MOJIB3YSCh TpaduKaMu, CPaBHUBATH CKOPOCTH BO3pacTaHus (pOCTa, | penarh MPUKIAIHBIC 3a/Ia4d U3 OMOJIOTUH, (U3NKH, XUMUHU, IKOHOMUKH
MOBBIIICHUS, YBEJIMYECHHUS] W T.I.) WIM CKOPOCTH YOBIBaHHUS | U JIPYTUX MPEAMETOB, CBSI3aHHBIE C MCCIEJOBAHUEM XapaKTEPUCTUK
(majeHusi, CHWYKEHHUS, YMEHBIIICHUS U T.I.) BEIMYUH B PEAIbHBIX | pEATHHBIX MPOIECCOB, HAXOXIACHUEM HaWOOJBIINX W HAUMEHbBIINX
porieccax; 3HAYEHUI, CKOPOCTH U YCKOPEHUS U T.IL.;
COOTHOCHUTH TpaduKU peajbHBIX MPOILIECCOB U 3aBUCUMOCTEH C X | WHTEPIPETHPOBATH MOTYUYCHHBIE Pe3yIbTaThl
ONMCAaHUAMH,  BKJIIOYAKOIIMMU  XAPAKTEPUCTUKU  CKOPOCTH
n3MeHeHus (OBICTPBI pOCT, TNIABHOE TIOHWKEHHE U T.11.);
UCIONIb30BaTh TpaUKH peanbHBIX TMPOIECCOB JUIS PEIICHUS
HECJIOXKHBIX TPUKIAJAHBIX 3334, B TOM YHUCIE OINpEHess 0
rpaduKy CKOPOCTh X0/1a Iporiecca
Cratuctuk | OnepupoBarh Ha 0a30BOM YPOBHE OCHOBHBIMH OINMUCATEIbHBIMU | IMETh TpenCcTaBIIeHHE O IHUCKPETHBIX M HEMPEPBIBHBIX CIIyYalHBIX
a U TeopHs | XapaKTepUCTUKAMU YHCIOBOTO Habopa: cpenHee apupMeTHIeCcKoe, | BETUUYUHAX U pacTpeeNieHUsIX, O HE3aBUCUMOCTH CITy4alHbIX BEJIHYMH;
BEPOATHOCT | Me/MaHa, HanOOoJbIllee ¥ HaMMEHbIIIee 3HAUCHUS; AMETh TMPEICTABICHUE O MAaTeMaTUYECKOM OXHUIAHUA W JUCIEPCUU

eM, JIoruKa
u

CJ'Iy‘-I&fIHLIX BCINYHH,




KOMOHMHATO

OInCprupoBaTh Ha 0a30BOM YPOBHC TMOHATHUAMH: 4YaCTOTa MU

MMETh IIPEJICTABICHUE O HOPMAJIBHOM paCIpENelIieHUH U IIpUMepax

puKa BEPOSITHOCTh  COOBITHS,  CIlydailHBIH  BbIOOpP, OMBITHI  C | HOPMAJIBHO PACHPECICHHBIX CIIyYaifHBIX BEIHYHH;
PaBHOBO3MOXXHBIMH 3JI€MEHTAPHBIMU COOBITHSMU; MOHMMAaTh CYTh 3aKOHAa OOJBIIMX YHCEN W BHIOOPOYHOrO MeETOoJa
BBIUUCIIATE BEPOSTHOCTH COOBITMI Ha OCHOBE IOJCUYETa YHUCIA | U3MEPEHUS BEPOSITHOCTEH;
UCXOJIOB. UMETh NpPEJCTaBICHHE 00 YCIOBHOM BEPOATHOCTM U O IOJHOH
BEPOATHOCTH, IPUMEHSTh UX B PELICHUH 33]1a4;
B noBceaHeBHOM KU3HU U IIPU U3YYEHUH IPYTUX IIPEIMETOB: MMETh IPEICTaBICHUE O Ba)KHBIX YaCTHBIX BHUAAX DPACHPENCICHUN U
OLICHMBATh M CPAaBHMBATb B IIPOCTBIX CIIy4asX BEPOSTHOCTU | IPUMEHATH UX B PELICHUM 3a/1ay;
COOBITHI B peabHOM KU3HU; HMMETb IIPEICTABICHUE O KOPPEJSILUYU CIIyYalHbIX BEJIMYHH, O JIMHEHHON
YUTaTh, COIIOCTABJIATh, CPABHUBATh, UHTEPIIPETUPOBATH B IIPOCTBIX | PEIPECCHH.
Clly4asX peajbHble JaHHbIE, IPEJICTaBICHHbIE B BUJE TaOMIL,
auarpamm, rpaukos B noBcenHEeBHOM KU3HU U IPU U3YUYEHUU JPYTUX IPEAMETOB:
BBIUUCIIAT WM OLICHUBATh BEPOSITHOCTU COOBITHH B peanbHOM KU3HU;
BBIOMPATH MOJAXOAALINE METOBI IPEICTaBICHUS U 00paOOTKU JaHHBIX;
yMETh pelllaThb HECJOXKHbIE 33Jaud Ha NPUMEHEHHE 3aKOHA OOJIBLIMX
qucel B COLMOJIOTHHU, CTPAXOBaHWM, 3/PaBOOXPAHEHUH, O0O0ECIIEUEHUU
0€30MaCHOCTH HACEIEHUs B YPE3BbIYAITHBIX CUTYALUSIX
TekcroBble | Pemate Hec0KHBIE TEKCTOBBIE 3314 Pa3HBIX TUIIOB; Pemate 3amaum pasHeIX THUIOB, B TOM YMCIIE€ 33/1a4¥ MOBBIILIEHHON
3a/1a4u aHAJIM3UPOBATh YCIOBUE 33]]a41, IPU HEOOXOIUMOCTH CTPOUTD JJIsl | TPYJAHOCTH;

€€ pelIeHHs] MAaTEMAaTH4YECKYI0 MOJIEIb;
MOHMMAaTh M WCHOJB30BATh Ui PELIeHUs 3aJaud HMHGOpMaIHIo,
IIPEJICTABICHHYIO B BUJIE TEKCTOBOM M CUMBOJIBHOM 3aIIUCH, CXEM,
TabIuUL, IUarpamm, rpa)ukoB, pUCYHKOB;

JEMCTBOBATH 110 aJITOPUTMY, COAEPKALLEMYCSI B YCIIOBUHU 33]1a4H;
HCIOJIb30BATh JIOTHUECKUE PACCYKIEHUS IIPU PEILICHUH 3a7a4u;
pabotath ¢ U3OBITOYHBIMH YCIOBUSIMH, BbIOHMpass U3 Bcei
nH(pOpMalnH, TaHHbIe, HEOOXOIUMBIE I PEIlIeHUs 3a/1auH;
OCYIIECTBISATh HECJOXKHBIM mepedop BO3MOXHBIX PpEIICHUIH,
BbIOMpast u3 HUX ONTUMAJIbHOE 1o

c(OpMYIMPOBAHHBIM B YCIOBUHU;

KPUTEPHSIM,

BI)I6I/IpaTI> ONTUMAJILHBIN MCTOJ pPCIICHUA 3aJadd, paccMaTrpuBasd
pa3InyHbIE METO/IBI;
CTPOUTH MOJENb pEUIeHUs 3a/Jaud, MPOBOAUTH JOKa3aTeJIbHbIE
paccyXJ1eHus;

pemiate 3agaun, TpeOyromue nepedopa BapUaHTOB, MPOBEPKH YCIOBUH,
BBIOOpA OMTUMAIBHOTO PE3yJIbTaTa;

AHAIM3UPOBATh U UHTEPIPETUPOBATE PE3YJIBTATEl B KOHTEKCTE YCIOBUS
3a1a4u, BI)I6I/IpaTI) PEeICHN, HC MPOTHBOPECYAIINEC KOHTCKCTY,
MEepPEeBOUTh NMpPU PEHICHUH 33Ja4d MHGOpPMAIUIO U3 OJHOU (QOpPMBI B
JPYTYIO, UCIONB3Ysl MPH HEOOXOAMMOCTH CXEMBbI, TaOJHUIIbI, TpaduKHy,

AuarpamMmal;




AQHAJIM3UPOBAaTh U UHTEPIPETUPOBATH IIOJIYYEHHBIC PELICHUS B

KOHTEKCTE  yCIIOBUS  3aJa4d, BBIOMpaTh  pEUICHUS, HE
MIPOTHUBOpPEYAIINE KOHTEKCTY;

pemiarth 3a7a4u Ha pacdeT CTOMMOCTH MOKYIIOK, YCIIYT, TIO€3/I0K H
T.IL.;

pelaTh HECJIOXKHBIC 33]]auu, CBSI3aHHBIC C JOJIEBBIM Y4acTHEM BO
BJIaJIeHUH (PUPMOH, IPEAIPUATHEM, HEIBUKHUMOCTBIO;
pemarh 3a7adyd Ha MPOCTBIE NPOIECHTHI (CUCTEMBI CKHUIOK,
KOMHUCCUH) U Ha BBIYUCIICHHUE CIOKHBIX MPOIEHTOB B Pa3IUYHBIX
cXeMax BKJIQJIOB, KPSIUTOB M UITOTEK;

pemiaTte MpaKkTUYeCKUEe 3a/adyu, TPEOYIOIUe HCIIOIb30BAHMS
OTPUIATCIILHBIX YHCEN: Ha ONpeACliCHue TeMIepaTyphl, Ha
OTIpEJICIICHUE TTOJIOKEHUSI Ha BPEMEHHOW ocu (10 Halied 3pbl U
MoCJie), Ha JIBMJKCHHE JEHEXHBIX CpelICcTB (TpHXoj/pacxond), Ha
OIpeJIeJICHUE IITyOUHBI/BBICOTHI H T.11.;

WCIIOJIB30BATh TIOHSATHE MacITada /Ui HaXOXKJICHHS PACCTOSIHUN U
JUIMH Ha KapTax, IUIAHAaX MECTHOCTH, IUIaHAX IOMEIICHHM,
BBIKpOIKaX, IpH paboTe Ha KOMIBIOTEPE U T.1II.

B moBceHEBHOM KU3HU U NIPU H3YUECHUH JIPYTUX MTPESIMETOB:
pemiaTh HECIOXKHBIC MPAKTUYCCKHE 3aJa4d, BO3HHUKAIONIUE B

CUTyaluiax MMOBCEAHEBHOM KH3HU

B noBcenHEeBHOM KU3HU U IPU U3YUYEHUU JPYTUX [IPEAMETOB:
peuaTh IPaKTUYECKUE 3a1a4U U 33]1a4d U3 JPYTUX NIPEIMETOB

I'eomerpus

OHepI/IpOBaTB Ha 0a30BOM YPOBHC IIOHATHUAMU: TOYKaA, IIpsAMasl,
IIIIOCKOCTh B napajjieJIbHOCTb u
NEPpNCHAUKYIIIPHOCTD MPSAMBIX U HHOCKOCTCﬁ;

IIPOCTPAHCTBE,

pacrio3HaBaTh OCHOBHBIE BBl MHOTOTPAaHHUKOB (IIpH3Ma,
MpamMu/ia, MPSMOYTOJBHBIN Mapajuienenunes, Kyo);

n300pakaTh HW3y4aeMble (UTYpPBl OT PYKH W C TPUMEHEHHEM
MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;

nenath (BBIHOCHBIE) IUIOCKME YEPTEXH W3 PUCYHKOB MPOCTHIX

00BEMHBIX (UTyp: BUJ CBEPXY, COOKY, CHUY;

OnepupoBaTh MOHATUAMU: TOUKA, MpsiMasi, INIOCKOCTh B IPOCTPAHCTBE,
NapajuIeIbHOCTD U NEPIEHIUKYIISIPHOCTD MPSMBIX U INIOCKOCTEN;
MPUMEHSATH ISl pelleHus 3aJau reoMeTpudeckue (GaxkThl, €CIU YCIOBUS
MIPUMEHEHHUSI 3aJ1aHbl B IBHOU (opMe;

pelaTh 3a/1a4i Ha HaXOKJEHHE NreOMETPUUECKUX BETMYMH 110 o0pa3nam
WM aJTOpUTMaM;

nenath (BBIHOCHBIE) MIIOCKUE YEPTEKHU U3 PUCYHKOB 00BEMHBIX (pUryp, B
TOM YHUCJIE PHCOBaTb BHUJ cOOKy, CeueHus

CBEPXY, CTPOUTH

MHOT'OTPaHHUKOB;




U3BJIEKaTh MH(OPMAIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKHUX
¢burypax, npeJCcTaBICHHYIO Ha YepPTek)axX U PUCYHKaX;

npuMeHsATh Teopemy lludaropa mpu BEYUCICHHH 3IIEMEHTOB
CTepeoMeTpuIecKux (uryp;

HaXOJUTh OOBEMBI M IUIOIIAAM MOBEPXHOCTEH NPOCTEHIINX
MHOTOTPaHHHUKOB C IPUMEHEHHEM (POpMyT;

pacno3HaBaTh OCHOBHBIC BUJBI TEN BpalleHUs (KOHYC, LIMIIMHID,
cdepa u map);
HAaXOAUTh OOBEMBI W IUJIOUIATM MOBEPXHOCTEH MPOCTEHUIINX

MHOTOTPAaHHUKOB ¥ TEJI BPAIICHHSI C TPUMEHEHHEM (DOPMY L.

B noBceHEBHOM XHU3HU U IPU U3YUYEHUU APYTUX IPEAMETOB:
COOTHOCHUTh a0CTpPaKTHBIE T'€OMETPUUYECKHE MOHATHS U (aKThl C
peaTbHBIMU )KU3HEHHBIMH OOBEKTaMU U CUTYaLUsMU;
HCIIOJIb30BaTh CBOMCTBA IPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX
Gburyp A pereHus TUIIOBBIX 33aJjau MPAKTUYECKOTO CO/IEpKaHMS;
COOTHOCHTPH IUIOIIAJAM TOBEPXHOCTEH TENI OJAWHAKOBOH (OPMBI
Pa3IMYHOTO pa3Mepa;

COOTHOCHUTh OOBEMBI COCYIOB OAMHAKOBOW (DOPMBI pPazIUYHOIO
pasMepa;

olLleHUBaTh (POpMy NMPaBUIBLHOIO MHOTOIpaHHMKA IMOCJE CIHJIOB,
Cpe30B M T.I. (ONpeAessITh KOJIMYECTBO BEPIIMH, pedep U rpaHeit
MOJIyYEHHBIX MHOTOI'PaHHUKOB)

U3BIIEKaTh, WHTEPIPETUPOBATh W NPeoOpa3oBbIBaTh HWH(GOPMAIHIO O
reOMETPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEkKax;

MPUMEHSTh TeOMETpUUYECKUE (PaKThl Ui PEIICHHS 337134, B TOM YHCIe
MPENOIararoIIuX HECKOJIbKO 1IaroB pereHs;

OIMCHIBATh B3aUMHOE pPACHOJOKEHHE MPSIMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE;

(bopMyIUpOBaTh CBOMCTBA U PU3HAKH UTYD;

J0Ka3bIBaTh FEOMETPUYECKUE YTBEPKACHHUS,;

BJAJIETh CTAHJAPTHOW KIACCU(pHUKAIMEH MPOCTPAHCTBEHHBIX QUTYp
(mMpaMuIBl, TPU3MBI, TTAPAJUICIICTIUIICb ),

HaXOJUTh OOBEMBI W IUIOMIATU TOBEPXHOCTEH TeOMETPUYECKHX Tell C
pUMEeHEHHEM (HOpMYyIT,

BBIYHCIIATH PACCTOSIHUS U YTJIBI B IPOCTPAHCTBE.

B noBceaHeBHOM KU3HU U NIPU U3yUEHUH JIPYTUX MPEIMETOB:
WCIIOJIb30BaTh CBOWCTBAa N€OMETPUYECKHX (UTYp AJI pelleHHs 3a1ad
MPAKTUYECKOr0 XapakTepa M 3a7a4 u3 APyrux oodsactei 3HaHUI

Bekropsl u
KOOpAWHAT
bl B
IIPOCTPAHCT
BE

OHepI/IpOBaTB Ha 0a30BOM YPOBHC TIOHATHEM  JOCKAPTOBBI

KOOPJIMHATHI B IIPOCTPAHCTBE;
HaXOJUTh KOOPJAWHATHI BEpUIMH Kyba U MPSMOYTOJBHOTO

nmapajjicjcnuicaa

OnepupoBarh MOHATHSAMH JI€KapTOBBI KOOPAMHATHI B MPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJUHATHI BEKTOPA,
Yrol  MEXIy
KOJUTMHEApHBIE BEKTOPHI,

BEKTOpPAMH, CKaJSIPHOE MPOU3BEIEHUE BEKTOPOB,
HaXOJUTh PACCTOSHHUE MEXAYy JABYMS TOYKaMH, CyMMY BEKTOPOB H
IIPOU3BENECHNE BEKTOpPA HAa YHCIIO, YIOJ MEXAY BEKTOpaMH, CKaJSIpHOE
IIPOU3BEECHNE, PACKIABIBATh BEKTOpP IO JBYM HEKOJUIMHEAPHBIM

BCKTOpPaM;




3a/1aBaTh IVIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CHUCTEME KOOp/MHAT;
peraTh NpoCcTeHIe 3a/1auu BBEICHUEM BEKTOPHOTO 0a3uca

Ucropus OnuceIBaTh OTJEIbHBIE BBIIAIOIIMECS PE3YJIbTaThl, ModydeHHbIC B | [IpecTaBiasTh BKJIaJ  BBIJAIOIIUXCA MAaTeMAaTHKOB B  pa3BUTHUE
MaTEeMaTHK | XOJe Pa3BUTHS MAaTEMATHKHU KaK HAyKU; MaTEeMaTHKU ¥ UHBIX HAyYHBIX O00IacTel;
u 3HATh MIPUMEPbI MATEMAaTUYECKUX OTKPBITUI U UX aBTOPOB B CBSI3U | IOHUMATh POJIb MaTeMaTHKHU B pa3BUTHH Poccuu

C OTE€YECTBEHHON U BCEMUPHOIN UCTOPUEH;

MIOHUMATh POJIb MATEMATUKH B pa3BuTuu Poccun
Meroabl [IpuMeHATh W3BECTHbIE METOABI NPH PEIICHUH CTaHIApPTHBIX | Micmonb30BaTh  OCHOBHBIE  METOIBI  JIOKA3aTEIbCTBA, IPOBOJUTH
MaTeMaTUK | MaTeMaTUYECKHUX 3a/1ay; JIOKA3aTeJIbCTBO U BHITIOJIHITH ONMPOBEPIKEHHUE;
u 3aMeydaTh U XapaKTepru30BaTh MATEMAaTUYECKHE 3aKOHOMEPHOCTH B | IPUMEHITH OCHOBHBIE METO/IbI PEIICHUS] MATEMAaTHYECKUX 3a/1a4;

OKpYKaroIleH NEMCTBUTEIBHOCTH;

INpUBOAUTL IIPHUMCPbBI MATCMATHUUYCCKUX BaKOHOMepHOCTCﬁ B

IIpupoac, B TOM HYHCIIC XapaKTCpU3IYHOIIUX  KpaCcoTy H

COBCPUICHCTBO OKPYIXKAOUIECTO MUPA U HpOH3B€I[€HPII>i HCKYCCTBa

Ha OCHOBE MAaTE€MaTHMYECKHMX  3aKOHOMEPHOCTEH B  NIPHUPOIE
XapaKkTepu30BaTh KPacoTy M COBEPILEHCTBO OKPYXKAIOIIEr0 MHpa H
MIPOU3BEICHUN UCKYCCTBA;

MPUMEHITh MPOCTEHIINe MpPOrpaMMHBIE CpPEIACTBA U DIIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCIICHUHU MATCMATHYCCKUX 3adaY




Pa3nea 2. Conep:xanne y4e0HOro npeamera

10 xiacc

Auiredpa ¥ HaYaJIa MATEMATHYECKOT0 AaHAJIN3a

[ToBTOpenwue. Pemenue 3a1ay ¢ MCHOJIb30BaHUEM CBOWMCTB YHCENI M CUCTEM CUUCIICHUS, ETMMOCTH, I0JICH 1 YacTel, MPOICHTOB, MOTyJel yucel. Pemenne
3aJ1ay C UCTOJb30BaHUEM TPATyCHOM MEPHI yIJIa.

Pemenue 3a1ay Ha IBMYKCHUE M COBMECTHYIO pa0OTy C TTOMOIIBIO IMHEWHBIX M KBAJIPAaTHBIX YPABHEHHUHN U UX CUCTEM. PerieHue 3a1a4 ¢ moMOIIIbI0 YHUCIOBBIX
HEPaBEHCTB U CHCTEM HEPABEHCTB C OJHOM MEPEMEHHOMN, C TPUMEHEHUEM U300PaKEHHS YUCITIOBBIX TPOMEKYTKOB.

Pemenue 3amay ¢ MCMOIB30BaHUEM YHUCIOBBIX (DYHKIMH ¥ uX TrpadukoB. VMcnonb3oBaHne CBONCTB W TpadHUKOB JIMHEHHBIX M KBAJIPATUUHBIX (YHKIIWH,

o0paTHOH IponopIMoHaTbHOCTH U QyHKIHH Y =+/X . ['paduueckoe penieHne ypaBHEHUH 1 HEPABESHCTB.
Tpuronomerpuueckass OKpyXKHOCTb, paduanuas mepa yena. CUHYC, KOCUHYC, TAHT€HC, KOMAaH2eHC TIPOU3BOJIBHOr0 yriia. OCHOBHOE TPUTOHOMETPUUYECKOE

T T
, — pan). @opmynv

TOXJIECTBO U CJICICTBHSI M3 HEro. 3HaYeHUs] TpUronoMmeTpuueckux (ynkuuii as yroos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, Z,g »

R
6
CTIOICEHUSI MPUSOHOMEMPUYECKUX PYHKYUL, POPMYIIbl NpUeederUs, opmyivl 080UHO20 apeyMeHnma..

Hynu ¢pyHkunu, npoMexxyTKH 3HaKOIIOCTOSIHCTBA, MOHOTOHHOCTb. Hanbombiiee 1 Haumenblee 3HauyeHue GyHkimu. Ilepuoauueckue Gpynkuuu. YeTHOCTD 1
HEYEeTHOCTb PyHKIMA. CrodcHvie hyHKyuUU.

Tpuronomerpudeckue GpyHkimu Y =C0OSX, Y =SiNX, Y =tgX . @yuxyus y = ctgx . CoiicTBa U rpaMKu TPUTOHOMETPUYECKHX (DYHKIIUIA.

ApPKKOCHHYC, apKCHUHYC, apKTaHTeHC 4YHcia. Apkkomaneenc uyuciaa. llpocTeiilne TPUTOHOMETPHUYECKHE YpaBHEHHs. PeleHue TPUTOHOMETPHYECKHX
YPaBHEHUM.

Obpamusie mpueconomempuyeckue GyHKyuu, ux ceoticmea u epaguxu. Pewenue npocmetiuiux mpuconomempuyeckux HepageHcms.

Memoo unmepsanos 0is peuieHus HepageHcma.

Ilpeobpazosanus epaghurxoe hynxkyuii: cosue 6001b KOOPOUHAMHBIX OCell, PACMANCEHUe U Cocamue, OmpadiceHue OMHOCUMENbHO KOOPOUHAMHBIX OCel.
I'paguueckue memoowl pewenus ypasnenuii u Hepasencms. Bzaumno oopammuvie pynxyuu. I paghuxu 3aumuo obpammusix gyHKyuil.

[IpousBonnas ¢pynkuuu B Touke. KacarenbHas k rpaduky ¢pyskuun. ['eoMmeTpudeckuii 1 GU3NUECKUI CMBICT MTPOU3BOIHON. [Ipor3BOIHBIE AI€MEH TaAPHBIX
bynkumid. Ilpasuna oughghepenyuposanusi.

Bmopas npouszeoonas, ee ceomempuyeckuti u usuyecKuti cCMoici.

[TonsTie o HempepbIBHBIX (GYHKIUSAX. Touku ’KcTpemyMma (MakcuMyMma M MHUHHMyMa). VccrienoBaHue SleMEHTapHBIX (PYHKIMNA HA TOYKH DKCTPEMyMa,
HauOoJIbIlIee U HAUMEHbILIee 3HaYEHUE C MOMOIIbIO TPOU3BOAHON. [locmpoenue epaguros Qynkyuii ¢ nomowbio npouzeoonvix. llpumenenue npouzsooHouU
npu pewlenuy 3a0ay.



I'eomerpus

[ToBTropenue. Pemenne 3a1au ¢ npuMEHEHUEM CBOUCTB (UTYp Ha TUIOCKOCTH. 3a/1a4M Ha JOKA3aTeIbCTBO M MMOCTPOEHUE KOHTPIIpUMEpOB. Mcronbp30Banue B
3a/1a4ax IPOCTEUIINX JIOTHYECKUX IIpaBuil. Perenue 3a1ad ¢ UCroJIb30BaHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOLIEHUH B NIPSAMOYTOJIbHBIX TPEYTOJbHHUKAX,
(axTOB, CBSI3aHHBIX C YETHIPEXYTOJbHUKAMH. Pemenne 3aqau ¢ UCoib30BaHNeM (aKTOB, CBSI3AHHBIX C OKPY)KHOCTAMU. Pelenue 3a1a4y Ha U3MEpEHUs Ha
IUIOCKOCTH, BBIUMCIIEHUE JUIMH U IUIOIAJeH. Pewenue 3a0ay ¢ nomowbio 6eKmMopos u KoOOpoOuHam.

Harmsinnas crepeomerpust. @urypsl U ux uzodpaxkeHus (Ky0, nupamuna, npusMma). Ocroguvie noHamus cmepeomempuu u ux ceoticmea. CeueHus Kyba u
TETPadAPa.

Touka, mpsimasi ¥ JIOCKOCTH B IIPOCTPAHCTBE, aKCHOMBI CTEPEOMETPHH U CIIEICTBUS U3 HUX. B3auMHOE pacosoKeHue npsiMbIX U IJI0CKOCTER B IPOCTPAHCTBE.
[TapannenbHOCTh NPSAMBIX U INIOCKOCTEH B IpOCTpaHcTBE. M300paxeHne NpoCcTeHIINX IPOCTPAHCTBEHHBIX (PUIyp HA IIOCKOCTH.

Paccrosiaus Mmexny gurypamu B IpOCTpaHCTBE.

Vsl B ipocTpaHcTBe. [lepneHuKyIspHOCTb NPSMBIX U INIOCKOCTEH.

[Ipoexius Gurypsr Ha MIOCKOCTh. [Ipu3HaKK MEPICHNKYISIPHOCTH MPSAMBIX U TUIOCKOCTEH B MpocTpaHcTBe. Teopema o Tpex NeprneHInKyIsIpax.
Mpuororpannuku. [Tapannenenunesn. ColicTBa npsMoyrojibHOro napauenenunena. Teopema [ludaropa B npocrpancrse. [Ipusma u nupamuja. [IpaBunpHas
NMpaMKJia ¥ paBuibHas npusma. llpsamas nupamuna. 31eMeHTHI IPU3MbL U IUPAMUBI.

Brruncnenue 31eMeHTOB IPOCTPaHCTBEHHBIX (pUryp (pedpa, 1uaroHasu, yribl).

[Tnomane MOBEPXHOCTU IPABWIBHOM NMUPaAMUIBI U IPSMOU IPU3MBI.

Heudicenus 6 npocmpancmee: napaiieibHulii Nepenoc, YeHMPANIbHAs CUMMEMPUs, CUMMEMPUsi OMHOCUMENbHO niockocmu, nosopom. Ceoucmea 08uICeHUll.
Ipumenenue ogudicenuti npu peuwieHuu 3a0ad.

BexTopsl u koopauHaThl B npoctpaHcTBe. CyMMa BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YMCIO, YToJl MEeXIy Bekropamu. KosuinHeapHble U KOMILJIaHapHBIE
BEKTODBL. Teopema o pasnodxicenuu 6eKmopa no mpem HeKOMNIaHaAPHbIM 6EKMOPAM.

BepositHoCcTh M cTaTHCcTHKA. PadoTa ¢ JaHHBIMHU

[ToBropenue. Pemenue 3agay Ha TabauuHOE M rpadUyuecKoe IMpesCTaBlIeHUe NaHHBIX. VCrmonb30oBaHUME CBOMCTB M XapaKTEPUCTHK YHCIOBBIX HAOOPOB:
CpeAHMX, HauOOJIBIIEr0 U HAaUMEHBIIEro 3HAUeHUs, pa3Maxa, oucnepcuu. Pewenue 3a0au na onpedenenue yacmomol u eeposimuocmu coovimuii. Pewenue
3a0au ¢ npumeHeHuem KombuHamopuku. Pewenue 3a0au Ha 6bluUCIEHUE BEPOAMHOCMEU HEe3ABUCUMbBIX COObIMUL, NPUMeEHeHUe QOPMYIbl CLOHCeHUs
8EPOSIMHOCMEI.

Luckpemmnule cnyuatinvie genuuunvl u pacnpeoenenus. Hesasucumvie cayuaiinvle genuuunsl. Pacnpedenenue cymmol u npouzseoeHuss He3agucumblx C1y4aiHbix
BENUYUH.

Mamemamuueckoe odcudanue u oucnepcus CryuatHou eruduunvl. Mamemamuueckoe odxcudanue u OUCNEPCUs CyMMblL CIYYAUHbIX 8enudut. I eomempuueckoe
pacnpedenenue. bunomuanvroe pacnpedenenue u e2o ceoiicmea.

Henpepuvisnvie cayuaiinvie genuuunvl. Ilonamue o nnomuocmu epossmuocmu. Pagnomepnoe pacnpeoenenue.



IlokazamenvHoe pacnpedenenue, e2o napamempbol.

Ilonamue o nopmanshom pacnpedenenuu. Ilapamempuol HOpManbHo20 pacnpedenenust. IIpumepvl CAyUaUHbIX 8ETUYUH, HOOYUHEHHBIX HOPMAILHOMY 3AKOHY
(noepewinocms usMepeHutl, pocm 4ei08exka).

Kosapuayus 0syx cnyuaiinwix eenuuun. Ilonamue o xkosgpguyuenme rxoppenayuu. CoemecmHvle HAONOOEHUS O08YX CHYYAUHBIX BeauyuH. Bbibopoumbiil
KO3ghpuyuenm xoppenayuu.

11 knacc

Anredpa ¥ HaYaJIa MATEMATHYECKOT0 AHAJIN3Aa

[ToBTOpenue. Pemenue 3a1a4y ¢ UCIOIB30BAaHUEM CBOWMCTB YMCENI U CUCTEM CUMCIICHHS, JETMMOCTH, J0JEH U 4acTeil, MPOLIEHTOB, MOIyJel uncell. Pemenue
3a/1a4 C UCIOJIb30BAHUEM CBOMCTB CTENEHEHN U KOPHEHN, MHOTOUJIEHOB, IPE00pa30BaHNi MHOTOUJIEHOB U APOOHO-PALIMOHAIBHBIX BBIPAXKEHUH.

Mopyie yncna u ero CBOMCTBa.

Pemienue 3a1a4 Ha IBIKEHHE M COBMECTHYIO pabOTy C MOMOIIBIO JTHHEHHBIX U KBAJPATHBIX YPABHEHUI U UX CUCTEM.

Crenenb ¢ JefCTBUTENBHBIM IIOKa3aTesleM, CBOWCTBa creneHu. [IpocTeifiine noka3aTenbHble ypaBHEHHs UM HepaBeHCTBa. [lokaszatenbHas QyHKIUS U ee
CBO¥CTBA U IpaduK.

Jlorapugm uucina, cBoiicta sorapudma. lecatuunslii norapudm. Yucno e. Hamypanonwvii nocapughm. IlpeoOpasoBanue orapu)Muyeckux BbIpaKeHUI.
Jlorapugmuueckue ypaBHeHHs U HepaBeHCTBa. Jlorapupmudeckas GyHKIMS U €€ CBOWCTBA U IpaduK.

Crenennas ¢pyHKIUS U ee cBoicTBa U rpaduk. ppannoHaibHble ypaBHEHHUS.

Memoo unmepeanog 011 peuienus HepaseHCcma.

IIpeobpazosanus epaguxos Qynxyuii: coeue 6001b KOOPOUHAMHBIX OCEU, PACHIANCEHUe U Cocamue, OmpadceHue OMmHOCUMENTbHO KOOPOUHAMHBIX OCell.
I'paguueckue memoowl pewienus ypasrenuti u Hepagencms. Pewenue ypagnenuti u nepagencms, cooepircaujux nepemeHHyIo no0 3HAKOM MOOYI.

Cucmembl nokazamenvHbix, 102aPUPMUYECKUX U UPPAYUOHATbHBIX YpasHenuli. CucmeMbl NOKA3amenbHblLX, 102apU@PMUIecKux HepaseHCcms.

Bzaumno oopamuvie pynkyuu. I pagpuxu 63aumno oopammuvix yHKyui.

Ypasuenus, cucmemvol ypagnenuu ¢ napamempom.

ITepBoobOpa3znas. [lepsoobpasnvie snemenmapnvix ¢ynxyuii. [lnowaov kpusonruneiinou mpaneyuu. @opmyna Heromona-Jleiibnuya.Onpeoenennviii unmezpa.
Buiuucnenue naowaodei niockux gueyp u 06vemoe mei paujerus ¢ NOMOWbI0 UHMeSPaid.

I'eomerpus

[ToBTOopenue. 3agaun Ha JOKA3aTeNbCTBO U IOCTPOCHHUE KOHTpIpUMEpOB. Mcrnonb3oBanue B 3aja4ax MPOCTEUIINX JIOTHYECKUX MpaBWil. Pemenue 3anau ¢
UCIIOJIb30BAaHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOIIEHUH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX, (DAKTOB, CBA3aHHBIX C YEThIpeXyrojibHUKaMu. Perenue 3agau
C UCIIOJIb30BaHNEM (PaKTOB, CBSI3aHHBIX C OKPYKHOCTSIMHU. Perienue 3a1a4 Ha U3MEpEHHs Ha IMJIOCKOCTH, BBIYHCICHHE 00BEMOB.



Tena BpameHus: IMWIMHAP, KOHYC, cdepa U map. OCHOBHBIE CBOWCTBA MPSIMOTO KPYroOBOTO LUJIMHJpPA, MPSMOT0 KPyroBoro konyca. M3oOpaxeHue Temn
BpAIllEHUs HA TNIOCKOCTH.

Ilpeocmaenenue 06 yceueHHOM KoHyce, CeueHUsl KOHYCcA (napanieibHoe OCHOBAHUIO U NpoXoosaujee uepes 8epuiuny), cedeHus YUIuHopa (napaileibHo u
nepneHOUKYIApPHO ocu), ceyeHus wapa. Paseepmka yununopa u kouyca.

IIpocmetiwue komOuHayUU MHO20SDAHHUKOS U Mell 8PALYeHUs MeNCY CODOLI.

[Tnomane MOBEPXHOCTH NPSIMOT0 KPYTroBOro LHUJIMH/IPA, IPSMOT0 KPyrOBOr0 KOHYCA U 1Iapa.

[Tonsitue 06 o6beme. OOBEM NMUPaAMUIBI U KOHYCA, TPU3MBI U IuHHIpa. O0beM mapa.

Ilooo6Hvie mena 6 npocmpancmee. COOTHOIICHUS MEXK/TY TUIOIIAIMU TTOBEPXHOCTEN 1 00beMaMu TOJOOHBIX TEJl.

Ceoticmea ogudcenutl. Ilpumenenue 08udicenull npu peuteruu 3a0au.

BekTopb! u KoopauHATEI B IpocTpaHcTBe. CKansapHoe npouszsedenue 6ekmopos. CranapHoe npousgedeHue 6eKmopos 6 koopounamax. [lpumenenue 6ekmopos
npu peuteruy 3a0ay Ha HAxXodCOeHue paccmosnull, OIUH, NIoWaAoell U 00bEMO8.

Ypasuenue nnockocmu ¢ npocmpancmee. Ypasnenue cghepvl 6 npocmpancmee. Popmyna 05 8bI4UCIEHUS PACCMOAHUSL MEHCOY MOYKAMU 8 NPOCMPAHCMEE.

BepositHocTh M cTaTucTHKa. PadoTa ¢ TaHHBIMHI

[ToBTOpeHue. Buiuucnenue geposmuocmeti 8 ONbIMAX C PAGHOBOIMONCHLIMU INEMEHMAPHbIMU Ucxo0amu. Pewenue 3a0au Ha 8vluucieHUe 8eposimHOCmel
He3a8UCUMBIX COObIMUL, NpuMeHeHue Gopmynvl crodceHus gepoamuocmel. Pewenue 3a0au ¢ npumenenuem ouazpamm Dilnepa, depesa eeposmuocmel,
Gopmynwl beprynnu.

Yenosnas eepoamnocmes. [lpasuno ymnoscenus eeposmuocmeti. Lopmyna noaHou 6eposmHoCmu.

Hepasencmeso Yebviuesa. Teopema bBepnynnu. 3akon 6orvuux uucen. Boibopounsiii memoo uzmepenus geposimuocmeti. Ponw 3akona 6onvuiux uucen 6 Hayxe,
npupode u obwecmae.

Pa3nes 3. TemaTuveckoe nNJ1aHUPOBaHUE

3.1 ba3oBblii ypoBeHb (272 yaca 1o 4 4 B HeeJI10)

Ne | Ha3Banue Tembl KonngecTBo yacoB Ha N3ydyeHUE TEMbI
10 xnacc 11 xmacc UTOTO

1 | Auredpa u Haya/1a MaTeMaTH4YeCKOI0 aHAJIN3a 76 67 143
YucnoBeie GyHKIIHA 8 8
Tpuronomerpuueckue GyHKIUU 18 18
Tpuronomerpuyeckue ypaBHEHUS 12 12
[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX BbIPAKEHUH 13 13
[TpouzBoaHas 25 25
Crenenu u kopHu. CTeneHHbIE PYHKIINH 15 15




[Toka3zarenbHas u orapudmudeckas GyHKIIHNA 24 24
[TepBooOpaznas u uHTETpa 12 12
VYpaBHeHus 1 HepaBeHCTBa. CUCTEMBI YPaBHCHHUI U HEPABEHCTB 16 16
I'eomeTpusi 42 43 85
Brenenue B ctepeoMeTpuio 3 3
[TapamiensHOCTh IPSIMBIX U TIIIOCKOCTEH 13 13
[lepneHqUKyYIAPHOCTD NPSAMBIX U INIOCKOCTEN 14 14
MHororpaHHuKH 7 7
BekTopsl B mpocTpaHcTBE 5 5
Meroa KoopAMHAT B IPOCTpaHCTBE. JIBHKEHUS 12 12
Hunuuap, KoHyc, map 15 15
OOBeMBI Te 16 16
BeposAATHOCTH U CTAaTHCTHKA, JIOTHKA, TeOpHs TPadoB 1 KOMOMHATOPHKA 9 9 18
KomOunaTtopuka u BEposITHOCTh 9 9
DJeMEeHTHI TEOPUH BEPOSITHOCTE U MaTEMaTHUECKON CTaTUCTUKU 9 9
IloBTOpEeHue 9 17 26
Hroro 136 136 272

3.2 ba3osblii ypoBeHb (340 yacoB 1o S 4 B Hee10)

HasBanue teMnl

KommuectBo yacoB Ha HU3YYCHUC TECMbI

10 xmacc 11 xnacc UTOT0

AJaredpa u Ha4YaJla MATEMATHYECKOT0 aHAJIN3A 96 84 180
Yucnossle GyHKIMU 9 9
Tpuronomerpuueckrue GyHKIUU 26 26
Tpuronomerpruyeckue ypaBHEHHS 13 13
[Ipeo6pa3oBanne TPUTOHOMETPUUYECKUX BBIPAKEHUMN 15 15
[IponzBoxHas 33 33
Crenenu u kopau. CTenieHHble QYyHKINN 18 18
[Toxa3zaTtenpHast u norapudmuyeckas GyHKIUHA 32 32




[lepBooOpasHast 1 UHTETpa 14 14
VYpaBHeHus u HepaBeHCTBAa. CHCTEMBbl YpaBHEHUN U HEPABEHCTB 20 20
I'eomeTpusi 53 52 105
BBenenue B ctepeoMeTpuio 5 5
[TapayeTbHOCTh MPSIMBIX U TIOCKOCTEH 16 16
[IepnieHIUKYIAPHOCTD NPSAMBIX U INIOCKOCTEN 17 17
MHororpaHHUKH 9 9
BekTopsl B mpocTpaHCTBE 6 6
MeToa KoOpAWHAT B IPOCTPAHCTBE. JIBHXKEHUS 15 15
Hunuaap, KoHyc, map 17 17
OObembI TEN 20 20
BeposiTHOCTDH M CTATHCTHKA, JIOTHKA, Teopusi rpa¢goB 1 KOMOMHATOPHUKA 12 12 24
KombunaTtopuka u BEpOsSTHOCTh 12 12
DJIEMEHTHI TEOPUHU BEPOSTHOCTEN M MATEMAaTUYECKON CTATUCTUKHU 12 12
IloBTOpEHME 9 22 31
Hroro 170 170 340




