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Pabouyas nporpamma no yueoHomy npeamery «VMaremaTuka
ba3oBrlii ypoBeHb

[NOSACHUTEJIbHASA 3ATINCKA

Pabouas mporpamma mo «Matemaruke: anreOpe W HadalaM MAaTeMaTHYeCKOTO aHalH3a,
reoMeTpun'" COCTaBJIGHa Ha OCHOBE (QeAepalbHOTO TOCYIApCTBEHHOIO0  00pa30BaTEIbHOTO
CTaHJapTa cpeaHero ooOiero oOpa3oBaHus Ha yriayOjgeHHOM YypoBHe, [IpumepHON OCHOBHOM
00pa30BaTEIILHON MPOrpaMMbl CPETHETO 00IIeTr0 00pa30BaHHUS.

[Iporpamma  KOHKpPETH3HpYET  COIEp)KaHHWE  TPEAMETHBIX  TeM  (eaepaabHOro
rOCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAAPTA.

Pabovas mporpamma KOHKPETH3HPYET COJEp)KaHHE MPEIMETHBIX TeM 00pa30BaTEIbHOTO
CTaHJapTa U JaeT pacupeaeseHne ydeOHbIX YacoB IO pa3zeiaM Kypca.

[Ipeamer MaremaTuka: anrebpa U Havyajla MaTeMaTUYECKOTO aHAIM3a, TEOMETpUsl" BXOJUT B
MIPEIMETHYIO 00JIaCTh «MaTeMaTHKa U HHPOPMAaTHKa, H3yIeHNE KOTOPOH JOIKHO 00eCTIeunTh
- ¢(OpMUPOBAHHOCTH MPECTABICHNUN O COIIMATBHBIX, KYIBTYPHBIX U UCTOPUIECKUX(PAKTOPAX
CTaHOBJICHUS] MATEMATUKH U WHPOPMATUKY;
- ¢(hOpMUPOBAHHOCTH OCHOB JIOTHYECKOTO, AITOPUTMUIECKOTO U MATEMaTHYECKOTOMBIIIUICHUS;
- chopMHUPOBAHHOCTH YMEHU IPUMEHSTH TIOJTYICHHBIC 3HAHUS MTPU PEIICHUUPA3INIHBIX 337124,
- ¢(OpMUPOBAHHOCTH MPECTABICHUN O MAaTEMaTHKE KaK YaCcTH 0OIIeUeIOBEYeCKONKYIIBTYPHI,
YHHUBEPCAITFHOM SI3bIKE HaYKH, TTO3BOJISIONIEM ONMMCHIBATH U U3y4YaTh PeabHBICIIPOIIECCH U
SIBJICHUS,
- chopmupoBaHHOCTH MpecTaBieHuit o posnu nHpopmatuku 1 UKT B coBpemeHHOMOO1IIECTBE,
MMOHMMAaHKE OCHOB MPABOBBIX ACMEKTOB UCIOJIb30BaHUS KOMITbIOTEPHBIXIIPOrpaMM U paboThI B
HNutepnere;
- chopMUPOBAHHOCTH MPEJICTABICHUN O BIMSHUN UH(POPMAITMOHHBIX TEXHOJIOTHI HaXKU3Hb
YesloBeKa B 00IIECTBE; MOHUMAHUE COLUAIBHOT0, 3KOHOMUYECKOT0, IOJUTHYECKOT0, KyJIbTYpHOTO,
IOPUANYECKOTO, TPUPOTHOTO, SPTOHOMUYECKOTO, MEAULIMHCKOTO U (PU3HOJIOTHYECKOTO KOHTEKCTOB
MH(OPMALMOHHBIX TEXHOJIOTUH; MPUHATHE 3TUYECKUX aCIIEKTOB MH(GOPMAITMOHHBIX TEXHOJIOTHIA;
OCO3HAHHE OTBETCTBEHHOCTH JIIOJICH, BOBJICUEHHBIX B CO3aHUE U HCIIOJIb30BAHHE
MH(OPMALIMOHHBIX CUCTEM, PACIIPOCTpaHEeHHE HHPOPMAILIUH.

B cootBercTBUM ¢ npuHATON KoHIemue pa3BUTHs MaTeMaTuieckoro oopa3zoBanus B Poccuiickoit
Oenepannu, MaTeMaTHUECKOE 00pa30BaHUE PEIIAET, B YACTHOCTH, CIEIYIOIINE KII0UYEeBbIC 3aJauu:

—  (IPEeloCTaBIATh  KaXJAOMy  OOydYaromeMmycsi  BO3MOXHOCTb  JOCTIKEHHUS  YPOBHS
MaTeMaTHYeCKUX 3HAHUH, HEOOXOAUMOTO IS AajbHEHIIeN yCIenTHOM dKU3HU B OOIIECTBEY;

—  «obecrieunBaTh HEOOXOJMMOE CTPAHE YHUCIIO BBITYCKHHUKOB, MaTeMaTHuYecKas MOArOTOBKA
KOTOPBIX JOCTAaTOYHA Uil MPOJOJDKEHHs OO0pa3oBaHHsS B PA3UYHBIX HAMpaBICHUAX U IS
MPAKTUYECKOW  NIEATENIbHOCTH, BKJIIOYas  MpenojJaBaHhe MaTeMaTHK{, MaTeMaTU4YeCKue
uccienoBaHus, paboTy B chepe HHPOPMAILIMOHHBIX TEXHOJIOTUN U AP.»;

— «B OCHOBHOM oOmieM u cpenHeM o0meM oOpa3oBaHMM HEOOXOIUMO MPEAYCMOTPETh
MOATOTOBKY OOYYaIOUIUXCS B COOTBETCTBHHM C HX 3alMpocaMd K YpPOBHIO TMOATOTOBKH B cdepe
MaTeMaTH4eCKOro 00pa3oBaHUs».

CoOTBETCTBEHHO, BBIJCIAIOTCS TP HAMpPaBICHUS TPeOOBAHUH K pe3y/lbTaTaM MaTeMaTH4YeCKOTO
oOpa3oBaHus:

1) TmpaKTHKO-OPUEHTHPOBAHHOE MaTeMaTHUYECKOe 00pa3oBaHue (MaTeMaTHKA IS KU3HHM);

2) MaremaTuKa Ui UCIOJIb30BaHHs B MPOPECCHH;

3) TBOpYECKOE HAMpaBJICHUE, HA KOTOPOE HAIlCJICHBI T¢ 00yJYaroIIUecs, KOTOPbIC TUIAHUPYIOT
3aHMMATbCS TBOPUYECKON M MCCIIEeOBATENbCKON PabOTOM B 00NacCTH MaTEMAaTHKH, (HU3HKH,
SKOHOMHMKH H JPYTUX O00IACTSX.

OTH HaNpaBIIEHUS pean3yloTCsa B TPEOOBAHUAX K pe3ylbTaTaM MaTeMaTHYeCKOro 00pa3oBaHUsl.
Ha 6a3oBoM ypoBHe:



—  Brimyckuuk nayumtes B 10-11-m knaccax: Juist HCHOJIb30BaHUs B TIOBCEAHEBHOM KU3HU U
obOecrieueHrnsT BO3MOKHOCTH YCIICUTHOTO TIPOJIOJDKEHUsT 00pa3oBaHUsl MO CIEHUATBHOCTSAM, HE
CBSI3aHHBIM C IPUKJIATHBIM HCIIOJI30BAaHHEM MATEMATUKH.

— BBINYCKHUK MOJYYHT BO3MOKHOCTH HayuuThess B 10-11-m kimaccax: s pa3BUTHS
MBIILJICHNS, UCIOIh30BAHUS B TIOBCETHEBHOW JKM3HH U 00ECIEYCHHUS BO3MOKHOCTH YCIICITHOTO
MIPOJIOJKEHHSI 00PA30BaHUS TI0 CIICIIUATBHOCTSM, HE CBS3aHHBIM C NMPUKJIAJHBIM HCIIOJIb30BaHHEM
MaTeMaTHKH.

— Ilenmu ocBoeHUs TporpaMMbl  0a30BOTO  ypOBHS — OOCCIEYeHHE  BO3MOXKHOCTH
WCIIOJIb30BAHUSI MATEMATUYCCKUX 3HAHUN W yYMCHHHA B TOBCEJHECBHOW XU3HU M BO3MOXHOCTHU
YCIEITHOTO TPOJODKCHHUST OOpa30BaHUs IO CICIUATBHOCTSAM, HE CBS3aHHBIM C TPUKIIATHBIM
MCII0JIb30BaHMEM MAaTEMAaTHKH. BHYTPU 3TOTO YpPOBHS BBIJCISIOTCS JIBE PA3JIMYHBIC MPOTPAMMBI:
KOMNeHcupyrowas 6a308as 1 0CHO8HAs 6a308as.

— Kommencupyromas 06a3oBas MporpaMMa COJCPKHAT PACIIUPEHHBIN OJOK TIOBTOPECHUS W
MpeHa3HaYeHa Ui TeX, KTO M0 Pa3IUMYHBIM TPUYHHAM IOCJIE OKOHYAHHS OCHOBHOUM IITKOJBI HE
UMEET JOCTATOYHOW TIMOJATOTOBKHM JUIS YCHENIHOTO OCBOCHHS pa3/eioB anreOpsl W Haval
MaTEeMaTHYeCKOTO aHalin3a, T'C€OMETPHH, CTATUCTHKH W TEOPUU BEPOSTHOCTEH IO MpOorpaMme
cpenHel (MmoTHOM) 00111e00pa30BaTEIbHON ITKOJIBI.

— IlporpaMmma mo MareMaTHKe Ha 0a30BOM YypOBHE IMpeIHA3HA4YeHa I OOYJarOIIUXCS
CpEeTHEH IIKOJIBI, HE NCIIBITHIBABIINX CEPhE3HBIX 3aTPYIHECHUI Ha MPEABLAYIIEM YPOBHS 00yUeHUSI.

—  OOyuaromuecs, OCyIIECTBISIOMKEe 00ydeHre Ha 0a30BOM YPOBHE, JIOJDKHBI OCBOUTH OOIIHE
MaTeMaTHYeCKHe YMEHUs, HeOOXOIUMBIE JIJIS KU3HU B COBPEMEHHOM OOIIIECTBE; BMECTE C TEM OHH
MOJIyYalOT BO3MOXKHOCTh HW3YYWTh TMpEAMET TIyOke, ¢ TeM 4YToObl B JajbHEHIIEM TIpH
HEO0OXOIMMOCTH U3y4aTh MaTeMaTUKY JUTS MPOPECCHOHATBHOTO IPUMCHEHUS.

—  TIporpamma coaep>KaT CPaBHUTEIBHO HOBBIU Il POCCUMCKOM IIKOJIbI pa3nen «BepoaTHOCTh
u crtatuctuka». K 3Tomy pasgeny OTHOCSTCS TakKe CBEACHUS W3 JIOTUKH, KOMOMHATOPUKH U
Teopuu rpadoB, 3HAUUTETHHO BApUPYIOIINECS B 3aBUCUMOCTH OT THUIIA TIPOTPAMMBI.

—  0oJbIIOE BHUMAaHHE YIENAETCA MPAKTUKO-OPUEHTHPOBAHHBIM 33/1a4aM.

— IIpu uzyyeHun mareMaTtuku OOJIbIIIOE BHHUMAaHHUE YJENSIEeTCS Pa3BUTHIO KOMMYHUKATUBHBIX
ymeHui (popMyaupoBaTh, apryMEHTHPOBATh U KPUTHKOBATH), (GOPMUPOBAHHIO OCHOB JIOTHYECKOTO
MBIILJICHUS] B YAaCTH IMPOBEPKU UCTUHHOCTU U JIO)KHOCTH YTBEPXKJIEHUH, MOCTPOCHUS MPUMEPOB U
KOHTPIPUMEPOB, LEMNOYEK YTBEPKIACHUM, (POPMYIHPOBKU OTPULIAHUHN, a TaKkKe HEOOXOAUMBIX U
JOCTAaTOYHBIX ycI0BUH. boliblioe BHUMaHueE yaensieTcs YMEHUI0 paboTaTh 10 aIropuTMy, METOAaM
MOUCKAa aJIrOpUTMa U OMNPEACNCHUI0 TPaHUI] NPUMEHUMOCTH alrOpuTMOB. TpeboBaHus,
chopmynupoBaHHbie B pazaene «l'eomeTpus», B OOJblIed CTENEHU OTHOCATCA K Pa3BUTHIO
MIPOCTPAHCTBEHHBIX MPEJCTABICHUN U rpapUuecKux METOJOB, 4eM K (OpMaJbHOMY OIMCAHHIO
CTepEeOMETPUUYECKUX (PAKTOB.



H.]IaHl/IpyeMble pe3yJbTaTbl 0CBOCHUSA y‘l66HOFO nmpeamMera

IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenue yueOHOTrO mpeaMeTa «MaTemMaTHuKay JTODKHO 00eCIeYrBaTh TOCTHKCHHE
Ha ypOBHE CpejHero oliiero o0pa3oBaHus CJICAYIOIUX JUYHOCTHBIX, METAIPEAMETHBIX
Y TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3YIbTaTOB:

JIMUHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OCBOGHMSI  MpPOTpaMMbl  y4eOHOro  mpeamera
«MatemaTuka» XapakTepHU3yITCS:

I'paxxnaHckoe BOCIUTaHHUE:

c(hOpMUPOBAHHOCTHIO TPAXKJIAHCKON TMO3UIMU OOYyYarollerocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHUMCKOTO OOIIEecTBa, MPEJCTABICHUEM O MaTeMaTUYECKUX
OCHOBaxX ()YHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUN, MPOLEIYP T'PAKIAHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHI M TMp.), YMEHHEM B3aUMOJCHCTBOBATH C COIHUAIBLHBIMU
WHCTUTYTaMU B COOTBETCTBUHU C UX (DYHKIIUSIMU U Ha3HAUCHUEM.

[TarproTnyeckoe BocnuTaHUE:

c(hOPMUPOBAHHOCTHIO POCCUUCKON TPaKIAHCKONW HWJIEHTUYHOCTH, YBAXKCHUS K
OPOLIJIOMY M HACTOSIIEMY POCCHUUCKOM MAaTEMAaTHKH, LEHHOCTHBIM OTHOIIEHHUEM K
JOCTH)KEHUSIM POCCUHCKUX MAaTeMaTUKOB M POCCUUCKOM MAaTeMaTUYECKOW HIKOJbI, K
UCIIOJIb30BAHUIO ATUX JOCTHXKEHU B IPYTUX HayKaX, TEXHOJOTHUAX, chepax SIKOHOMHUKHU.

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS

OCO3HAHHEM JYXOBHBIX IIEHHOCTEH POCCHICKOT0 Hapoja; c(HopMUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHUSA, JTHUYECKOIO TMOBEIAEHHUS, CBA3AHHOIO C MPAKTHYECKUM
IPUMEHEHHEM JOCTH)KEHUN HAYKU U JEATEIbHOCTHIO YYEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTONYHBOTO OYIyIIETO.

DCTETUUECKOE BOCTTUTAHUE:

ACTETUYECKUM OTHOIIEHWEM K MHpPY, BKIKOYAas OSCTETHUKY MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, PEHICHUH, PacCyXIACHUI; BOCIPUUMYHBOCTBIO K
MaTeMaTU4YEeCKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA.

®u3nyecKoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMEHHUSI NMPHUMEHITh MAaTEMaTHYECKHUE 3HAHUSA B HHTEpecax
3710pOBOr0 M Oe3omacHOro oOpa3a >XU3HHM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO  (30pOBOE TMHUTaHUE, COAJAHCHUPOBAHHBIM PEXHUM 3aHATUW M OTIbIXa,
peryisipHasi pu3ndecKasi akTUBHOCTD); (PU3MUYECKOTO COBEPIIEHCTBOBAHMUS, TIPH 3aHITHIX
CIIOPTUBHO-03JJ0POBUTEIILHON JIESITEIbHOCTBIO.

TpynoBoe BoCcIIUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAaHUEM IIEHHOCTH TPYJOJIIOOUs; HMHTEPECOM K
pa3nuyHbIM chepaM npoecCUOHATBLHOMN JIeSITEIbHOCTH, CBSI3aHHBIM C MATEMaTUKON U €€
MPUIOKEHUSIMU, YMEHHUEM COBEpIlaTh OCO3HAHHBIM BBIOOp Oyayiied npodeccuun u
peanu3oBbIBaTh COOCTBEHHbBIC >KW3HEHHBIE IJIAHBI; TOTOBHOCTBIO U CIIOCOOHOCTBIO K
MaTeMaTH4eCcKOMY OO0pa30BaHUI0O UM CaMOOOpa30BaHUIO HAa NPOTSIKEHUU BCEH JKHU3HU,
TOTOBHOCTBIO K AaKTMBHOMY YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a7a4 MaTEeMaTHUUECKOMN



HaIpaBJICHHOCTH.

DKOJI0TrM4YeCKOe BOCIIMTAHHE:

c(hOpPMUPOBAHHOCTBIO ~ DKOJIOTUYECKOM  KYJIbTYphl,  [OHMMAHUEM  BIUSHUS
COIMATbHO-3KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOIHON M COLUATILHOU CPEIbl,
OCO3HAHHUEM TJI00AJIBHOTO XapaKTepa JKOJOTHYECKUX MpoOsieM; OpHeHTaluend Ha
MPUMEHECHUE MaTeMaTH4YeCKUX 3HAHUW IJis1 pelIeHUs] 3ajlad B O0JACTH OKp yKarouen
Cpelbl, IUIAHUPOBAHUS TIOCTYNIKOB U OIICHKA WX BO3MOXHBIX TOCJICACTBUN IS
OKPYKAIOIIEN CPEBI.

[leHHOCTH HAYYHOTO MMO3HAHUS:

c(hOpMUPOBAHHOCTHIO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKW U OOIIECTBEHHOW MPaKTHKU, TOHUMAaHUEM MaTEMaTUYeCKOW HAayKH Kak
chepbl UeTOBEYECKON JCATEILHOCTH, ITAMOB €€ Pa3BUTHUS U 3HAYUMOCTH IS Pa3BUTHUS
[IUBWIN3AIIUN;, OBJAJCHUEM SI3BIKOM MAaTEeMaTUKHM U MaTEeMaTHYEeCKON KyJIbTYpOH Kak
CPEACTBOM  TIO3HAHUS  MHpPA; TOTOBHOCTBIO  OCYIICCTBISITH  MPOEKTHYIO |
UCCJIE0BATEIBCKYIO ICATEIbHOCTh UHIUBUYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeIMEeTHBIE PE3yJIbTaThl OCBOCHHUS IPOTpaMMbl  Y4EOHOTO mpeaMera
«MareMatukay XapakTEpHU3yIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU HO3ZHABAMENbHbIMU
0elCmeUsIMY, YHUBEPCANbHLIMU KOMMYHUKAMUBHBIMU OClCMBUAMU, VHUBEPCAIbHbLMU
pe2yIAMUBHbIMU OeUCEUIMU.

1) Vuueepcanvuvie nosmasamenvuwvie oeticmeus, obecnedusarom Gopmuposanue
0a306bIX KOZHUMUBHBIX NPOYECCO8 00OYUaAWUXcs (0CcB80eHUue Memooo8 NO3HAHUS
OKpYJHCAlOWe20 Mupa, NpuUMeHeHue J02U4ecKux, Uccied08amenbCKux onepayuii, yMeHull
pabomams ¢ unghopmayueti).

ba3oBrle nornueckue IeUCTBUA:

e BBIBIATh M XapaKTEPU30BaTh CYIIECTBEHHBbIC TMPU3HAKK MATEMATHUYECKUX
O0OBEKTOB, TOHATHUNA, OTHOIICHWNA MEXAYy TMOHATUAMU, (OPMYIUPOBATH
OTIpEeJICIICHHUSI MOHSTH; yCTaHaBINBAThH CYIIIECTBEHHBIN MpPU3HAK
KIaccu(uKaIMi, OCHOBaHUSA JUIsi OO0OOIIEHHWS U CpaBHEHUS, KPUTEPHUH
IPOBOJAMMOTO aHAIIN34;

e BOCIPUHUMATH, dbopmynrpoBaTh u peoOpa3oBHIBATh CYXICHUS:
YTBEPUTEIbHBIC M OTPHUIIATECIbHEIC, €IMHUYHBIC, YaCTHBIC W OOIIHE; YCIOBHBIC;

e BBIABIATh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TPOTHUBOPEUUS B
dakTax, MaHHBIX, HAOMIOACHUSIX W YTBEPKICHUAX; MpEIjaratb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUUM;

e Jle7aTh BBIBOJBI C HCIOJIH30BAaHWEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIFOUCHH, YMO3aKIIOUCHUH 10 aHAJIOTHH,

e TMPOBOJUTH CAMOCTOSITEIBHO JOKAa3aTeIhCTBA MATEMATHYECKUX YTBEPKICHUU
(IpsSIMBIE ¥ OT MPOTHUBHOTO), BHICTPAaUBATh apTyMEHTAIIUIO, TPUBOIUTH MPUMEPHI
1 KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIC CYKICHHSI M BBIBOIHI;



BbIOMpATh CIOCO0 pelieHus yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BApHAHTOB
pelieHusi, BbIOMpaTh HauOolee MNOAXOASAMMM C YY4ETOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrie uccnenoBaTeILCKUE ACHUCTBUS

UCIIOJIb30BaTh BOMPOCHl KaK HCCIAEAOBATENIbCKUN HWHCTPYMEHT MO3HAHUS;
(GopMynupoBaTh  BONPOCHl,  (PUKCHUPYIOIIME  MPOTHUBOpEYUE,  Mpoliemy,
yCTaHABJIMBATh UCKOMOE M JITaHHOE, (POPMUPOBATh T'MIOTE3Y, apryMEHTHUPOBATh
CBOIO MO3ULIMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSITENIbHO CIUIAHMPOBAHHBIN 3KCIEPUMEHT, UCCIIEI0BAHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEH MAaTEMaTH4eCKOro OOBEKTa, SIBIEHHUS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y OOBEKTaMHU, SIBICHUSIMU, IPOLIECCAMU;
CaMOCTOATENBHO (OPMYIHPOBaTH OOOOIIEHUS M BBIBOJALI 10 peE3yJibTaTaM
NpOBEAEHHOTO  HAOJIOACHMS, HUCCIEIOBaHMs, OLEHMBATh JOCTOBEPHOCTb
MOJIYYEHHBIX PE3YJIbTAaTOB, BIBOJOB U 0000IIEHU;

IPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE IIpollecca, a TakKe BbIIBUTATH
MPENNOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Paborta ¢ nndopmanmeii:

2)

BBISBJIATh JeUIMTHI WH(DOpPMAIMU, JaHHBIX, HEOOXOAUMBIX [IJIi OTBETAa Ha
BOIIPOC U IS PEIICHUS 3a]1a4H;
BBIOMpAaTh WH(POPMAIMI0O U3 UCTOYHUKOB Pa3IUYHBIX THUIIOB, aHAIH3HPOBATH,
CHUCTEMAaTHU3UPOBATh M WHTEPIPETUPOBATh HH(POPMAIMIO PA3IMYHBIX BHIIOB W
dopM TpencTaBIeHUS;
CTPYKTYpUpOBaTh WHGPOPMAIUIO, TPEIACTABISATh €€ B pa3IudHbIX (opMax,
WUTFOCTPUPOBATH TPpapUUCCKH;
OILICHWBATh HAJAEKHOCTh HHPOPMAIIMH 110 CAMOCTOSITEIILHO CHOPMYINPOBAHHBIM
KPUTEPHSIM.

Vuueepcanvhuvle KOMMYHUKAMueHbvle oeticmaus, obecneuusaiom

ChOPMUPOBAHHOCIb COYUANBHBIX HABLIKOE 0OYUAIOUUXCSL.
OO0uienue:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYKJIEHUS B COOTBETCTBUU C YCJIOBHSIMHU H
HEeIsIMU  OOIIEHHUS; SICHO, TOYHO, TPAaMOTHO BBIpaXKaTh CBOIO TOYKY 3pPEHHS B
YCTHBIX M NMHCBMEHHBIX TEKCTAaX, JaBaTh MOSCHEHUS IO XOJy PELICHUs 3aJayH,
KOMMEHTHPOBATh MOJYYECHHBIN PE3YJIbTAaT;

B XOJ¢ OOCYXIEHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKITaeMOW TEMHI,
npoOIeMbl, pemaeMoi 3ajadd, BHICKA3bIBaTh WJEW, HAIICIICHHBIE HA IOUCK
PELICHUS; COMOCTABIIATh CBOM CYXICHHS C CYXKICHUAMHU JPYTHX YYaCTHUKOB
auanora, OOHapy>KUBAaTh Pa3jIM4Me U CXOJICTBO MO3WIINI; B KOPPEKTHOU (opme
dbopMynUpoOBaTh pa3HOTIACHs, CBOM BO3PAKECHHUS;

MPEJCTABIATh PE3YJAbTAThl PEIICHUS 3aJa4M, SKCIEPUMEHTA, HCCIEAOBAHUS,
MIPOEKTAa; CaMOCTOSTENIbHO BbIOMpaTh (OpMAT BBICTYIUICHHS C YYETOM 3ajay
Mpe3eHTaIuu U 0OCOOCHHOCTEN ayIUTOPHUHU.

CoTpyaHUYECTBO:



e TOHMMAaTh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUAYaJTIbHOU
paboThl MpU pelIeHHH Yy4eOHBbIX 3ajay; TMPUHUMATh I1eJIb COBMECTHOM
NEeSATENbHOCTH, MJIAHUPOBATh OPraHU3aLUI0 COBMECTHOM pabOThI, paclpeaeiarh
BUJIbI palboOT, JOrOBapuBaThCs, OOCYX AaTh NPOLECC U pe3yJabTaT padOTHI;
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

e yYacTBOBaTh B TIPYNNOBBIX (QopMax paboTbl (0OCyXkAeHHS, OOMEH MHEHH,
«MO3TOBBI€ IITYPMBI» M HWHBIE); BBINOJHATH CBOK 4YacTh pabOThl W
KOOPJMHUPOBAThL CBOM JACHCTBUSI C JAPYTMMH UWICHAMH KOMAaHJIbl; OIICHUBATH
KaueCcTBO CBOEr0 BKJIaja B OOIIMI MPOAYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICHCTBUS.

3) Vuusepcanvuvie pezynamushnvie Oeiicmsus, o0bOecnedusaom @GopmMuposanue

CMBICTIOBBIX YCMAHOBOK U JHCUSHEHHBIX HABLIKOB TUYHOCTIU.

Camoopranuzanus:

COCTaBIIATh IUIAH, AJTOPUTM pEHICHUS 3a/Jayud, BBIOUPATh CHOCOO pEIIeHHs C
y4éTOM HMEIOIIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBAaTh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM MH(OPMAIIHH.

CaMOKOHTpOJIb:

e BIIQJICTh HaBbIKAMHU IMO3HABATEJIbHON pe(IIEKCUU KaK OCO3HAHHUS COBEPIIAEMbBIX
JEUCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB; BIIAJETh CIOCOOAMU
CaMOITPOBEPKH,  CAaMOKOHTpOJISI  Mpolecca W pe3ylibTaTa  pelICHUs
MaTeMaTHYeCKOH 3a/1auu;

e TMPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpPH PELICHUU 3aJauH,
BHOCHUTH KOPPEKTHUBBI B JACSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, TAHHBIX,
HalJIEHHBIX OIUOOK, BBISBICHHBIX TPYAHOCTEH;

e OIIEHMBATh COOTBETCTBHE PE3yibTaTa LIETU U YCIOBUSAM, OOBSCHATH MPUUUHBI
JOCTHKEHUSI UM HEJOCTHXKEHUS Pe3yJIbTaTOB JAEATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoeHne yueOHOTO Kypca «AnreOpa W Hadajga MaTeMaTHYECKOTO aHaM3a» Ha
YPOBHE CpeHero oo1mero oopa3oBaHusl JOJDKHO 00SCIIEUNBATh JTIOCTHIKEHHE CICAYIOITUX
MPEIMETHBIX 00Pa30BaTEIIBLHBIX PE3YIbTATOBR:

10 KIIACC

Yucja 1 BLIYUCTIEHUS

OnepupoBaTh MOHATUIMU: PAIMOHATIBHOE U ICMCTBUTEIHLHOE YHUCIIO, OOBIKHOBEHHAS
U JiecsiTUYHAs APOOb, TPOIICHTHI.

BeimonHaTe apudmMeTndeckue ornepanuyd ¢ pardoHaJbHBIMH M JIEUCTBUTEIHHBIMU
YHCIIaMH.

BoimonHATh pUOAMKEHHBIEC BEIYUCICHUS, UCIIOIB3YS MPaBUjla OKPYIJICHUS, eaTh
NPUKHUJIKY U OLIEHKY PE3yJIbTaTa BHIYMCICHUN.

OnepupoBaTh MOHATUSIMHU: CTENEHBb C IIEJIBIM ITOKa3aTelieM; cTaHaapTHas dopMma



3alUCU  JICUCTBUTEIBLHOTO YHWCIA, KOPEHb HATypallbHOW CTENEHHU; WCIO0JIb30BaTh
noAXoAsUIy0 (OpMY 3aMUCH JEUCTBUTEIBHBIX YUCEN JUIsl PEUICHUS MPAaKTUUECKUX 3a7a4
Y TIPEJICTABIICHUS] TaHHBIX.

OnepupoBaTh NOHSTUSAMHU: CHUHYC, KOCHHYC U TAHT€HC IIPOU3BOJBHOIO YT,
UCIIOJIb30BaTh 3alKiCh MPOU3BOJIBHOIO yrja dYepe3 OOpaTHblE TPUTOHOMETPUYECKUE
byHKIUY.

YpaBHeHUA ¥ HEPABEHCTBA

OnepupoBaTh NOHATHUSMHU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO;  ILIEJIOE,
panMoHalbHOE, HPPAIMOHAIBHOE YpPaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUUECKOE
ypaBHEHUE;

BoeinonusaTe npeoOpa3oBaHUsT TPUTOHOMETPUUECKUX BBIPAKEHUW U pemniaTh
TPUTOHOMETPUUYECKUE YPABHEHUS.

BoeimonHsaTe mpeoOpa3oBaHusl  IEJIBIX, PAIMOHAIBHBIX U HPPAMOHAIBHBIX
BBIPOKCHUH W peliaTh OCHOBHBIC THUIIBI IEJbIX, PAlMOHAIBHBIX M HPPalMOHATBHBIX
ypaBHEHUI U HEPABEHCTB.

[IpuMeHsTh, ypaBHEHHS W HEPABEHCTBA IS PEIICHUS MaTeMaTHYECKUX 3ajad u
3a/lay U3 pa3IuvHbIX 00J1acTeil HAyKHU U peabHON KU3HU.

MopenupoBath peajibHble CUTyallMd Ha SI3BIKE alreOpbhl, COCTABIATHh BBIPAKCHHUS,
YpaBHEHHUs, HEPABEHCTBA IO YCIOBHIO 3aJadyM, HCCIEAOBaTh MOCTPOEHHBIE MOJEIHU C
UCIIOJIb30BaHKUEM armapara aareophl.

DOyHKUNH U TPaPUKH

OnepupoBaTh MOHATUAMH: (YHKIMS, CHOCOOBI 3aaHusi (QYHKIHMH, OO0JacTh
OTIpeJICNICHHs] U MHOKECTBO 3HaueHUi (yHKIUHU, rpaduk (yHKIUU, B3AUMHO OOpaTHBIE
byHKIIH.

OnepupoBaTh MOHATUAMH: YETHOCTh M HEYETHOCTh (DYHKIUU, HYIU (QYHKIUH,
IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonws3oBaTh rpaduku GyHKIMHN 111 peIICHUs] YPaBHCHUH.

Crpouts u uWTaTh Tpaduku JHHEHHOW (QYHKIIMH, KBaApaTUIHOW QYHKIIHH,
CTETICHHOW (DYHKITUH C IIEJIBIM TTOKa3aTeJIeM.

Hcnonp3oBaTh rpaduku PYHKIMH 71 UCCIIEIOBAHUS MPOLIECCOB M 3aBUCUMOCTEH
MpU pelieHUuH 3a7a4 W3 JPYTuX y4eOHBIX MPEIMETOB W PEATbHON JKU3HU; BBIPAXKATH
dbopMynamMu 3aBUCUMOCTH MEXTY BETUIMHAMHU.

Havana MmaTeMaTH4eCKOro anajamnsa

OnepupoBaThb MOHATHSIMU MOCJIe10BATEIbHOCTD, apudmeTnIecKas u
reoMeTpUYECKas NpOrpecCcuu.

OnepupoBaTh MOHATUAMH: OECKOHEYHO YOBIBAIOIIAsi F€OMETPUYECKAsl MPOrpeccus,
cymMMa OECKOHEYHO YOBIBAIOIIEH T€OMETPHUUECKON MPOTPECCHH.

3aiaBaTh MOCIEA0BATEILHOCTH PA3IUYHBIMU CIIOCOOAMU.

Hcnonb3oBaTh CBOMCTBA MOCIEAOBATEIBHOCTEM MW TMPOrPECCHM ISl PELICHUS
peanbHbIX 3a7a4 NPUKIATHOTO XapaKTepa.

MHoxkecTBa U JIOTHKA

OnepupoBaTh MOHATUSIMU: MHOKECTBO, ONEpALIMK HaJl MHOKECTBAMHU.

Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapaT i ONUCAHUS pPeabHBIX



MIPOLIECCOB U SIBJICHUH, IPU PELIEHUH 3a7a4 U3 APYTUX yU€OHBIX IPEIMETOB.
OnepupoBaTh NOHATUSAMHU: OIIPEAEICHUE, TEOPEMA, CIEACTBHE, JOKA3ATEIbCTBO.

11 KVIACC

Yucaa v BbIYMCICHUS

OnepupoBaTh MOHATHSIMH: HATYpPaJIbHOE, IIEJIO€ YHUCIIO; HMCIOJIb30BaTh MNPU3HAKU
JNETMMOCTH IEJIbIX YHUCEI, PA3JIOKCHUE YUCIA HA MPOCTHIE MHOXKHUTEIU JJISI PEIICHUS
3a/1ad.

OnepupoBaTh MOHATUEM: CTETIEHb C PAIIMOHAJIBHBIM MTOKA3aTEIIEM.

OnepupoBaTh TMOHATHSAMU: JiorapudM UHCIa, JECATHUYHBIE W HaTypajbHbIC
Jorapugpmsl.

YpaBHeHUsS ¥ HEPABEHCTBA

[IpuMeHsTH, CBOMCTBA CTEMEHW ISl MPeoOpa3oBaHUsl BBIPAKEHUU; ONEPUPOBATH
MOHATUSIMU: TIOKA3aTEJILHOE YpPaBHEHHWE M HEPABEHCTBO; pPEIIaTh OCHOBHBIC THIIBI
MOKA3aTeJIbHBIX YPABHEHUIN U HEPABEHCTB.

BrinonusaTe npeoOpa3zoBaHus BEIPAKEHUH, COACPKAIIUX JIOTapudMBbI; ONEPUPOBAThH
MOHATUSAMH: JIOTapU(PMUUECKOE YpPaBHEHHE W HEPABEHCTBO, pEIIaTh OCHOBHBIC THIIBI
norapuMUYECKrX YpaBHCHU U HEPABEHCTB.

HaxoauTe penieHuss mpocTedmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATHSAMHU: CHCTEMA JIMHEWHBIX YPaBHEHUU M €€ PpEIICHUE;
UCITIOJI30BATh CUCTEMY JIMHENHBIX YPABHEHUH ISl PEIICHUS TPAKTUUECKUX 3a/1a4.

HaxomuTh pemieHuss OpOCTEMIINX CHUCTEM M COBOKYIHOCTEM palMOHAIBbHBIX
YpPaBHEHUN U HEPABEHCTB.

MopenupoBaTh peajibHble CUTYallMM Ha SI3bIKE alreOpbl, COCTABISATH BBIPAKCHHS,
yYpaBHEHHUs, HEPABEHCTBA U CUCTEMBI IO YCJIOBHUIO 33/1a4d, MCCIEA0BATh MOCTPOCHHBIE
MOJIENIM C UCIIOJIb30BAHKUEM ammapara aiareOpsl.

DOyHKUNH U TPaPUKH

OnepupoBaTh MOHATHSIMH: TEpUOANYECKass (YHKIUS, MPOMEXKYTKH MOHOTOHHOCTH
(GYHKITMU, TOUYKH IKCTpeMyMa G YHKIIUU, HanOOJIbIlIee U HAaUMEHbIIIee 3HAUCHUS (QYHKINH
Ha IPOMEKYTKE; UCIIOJIH30BATh UX JIJISl UCCIIENOBaHUS (PYHKITNH, 3aJaHHOU rPapuKOM.

OnepupoBaTh MOHATUSAMH: TpaQuUKA TOKa3aTEIbHOW, Jiorapudmudeckoil u
TPUTOHOMETPUYECKUX (YHKIIUNA; HW300pakaTb WX HA KOOPJAWHATHOM TUIOCKOCTH U
HCMOJIB30BATH ISl PELICHUS] YPABHEHUN U HEPABEHCTB.

N300pakaTh Ha KOOPAWHATHOW IUIOCKOCTH TpadWKH JMHEWHBIX ypPAaBHCHHH U
WCIMOJIB30BATh UX ISl PEIICHUSI CHCTEMBI JIMHEWHBIX YPABHEHHUM.

Hcnonw3oBaTh rpadukn pyHKUMNA 11 UCCIEIOBaHUSI MPOILIECCOB M 3aBUCHUMOCTEMN
U3 IPYTUX YYEOHBIX JUCUUILIHH.

HayvaJyia MaTeMaTH4€CKOI0 aHAJIU3A

OnepupoBaTh TMOHSATUSIMU: HENpepbiBHAsA (YHKIUSA; MOPOU3BOJHAS (PYHKINH;
UCIIOJIb30BaTh TEOMETPUUECKUN U (PU3NUECKUN CMBICT TPOU3BOJHOM ISl peIlIeHUS 3a1a4.

HaxonuTth mnpou3BOAHBIE 3JIEMEHTAPHBIX (PYHKUHM, BBIYUCIATH MPOU3BOIHBIC
CYMMBI, IPOU3BEJICHUS], YACTHOTO (YHKIIHIA.

Hcnonp3oBaTh OpOW3BOAHYIO MJii UCCIeAoBaHUs (YHKIIMM HA MOHOTOHHOCTH U



AKCTPEMYMBI, TPUMEHATH PEe3yIbTaThl UCCICTOBAHMS K TIOCTPOCHHUIO TPadUKOB.

Hcnonp30BaTh MPOM3BOAHYIO IS  HAXOXACHHUA HAWIYUIIETO pEUICHHs B
MPUKIIATHBIX, B TOM YHCIIE COIIMATbHO-9KOHOMUYECKHX, 3aa4uax.

OmneprpoBaTh MOHATUSMU: IEPBOOOPA3HAs] U HHTETPal; MOHUMATh T€OMETPUICCKHI
1 (PU3MYECKUI CMBICT UHTETpaia.

Haxonute mepBooOpa3Hble 3JIEMEHTapHBIX (YHKUWN; BBIYUCIATH WHTETpAl IO
dbopmyne Hprorona—JleitOnuna.

Pemate mnpukiagHele 3ajadyd, B TOM YHUCJIE COLUAIBHO-3KOHOMUYECKOTO U
(u3HUecKOoro xapakrepa, CpeACTBAMU MAaTEMAaTUYECKOT0 aHAIH3a.

Hpe}IMeTHble IVIAHUPYEMBIC PE3YJIbTAThI

11 KJIACC «Auredpa u Ha4yajia ¥ AaHAJIU32)

Yucia v BbIYMCICHUS

OnepupoBaTh MOHSATHSIMH: HATYpalibHOE, II€JI0€ YHMCIIO; HUCMOJIb30BAaTh MPU3HAKU
JNETMMOCTH 1IEJIbIX YHUCEJ, PA3JIOKCHUE YHUCIa Ha MPOCTHIE MHOXKHUTEIU JJIsl PEIICHUS
3a/1ad.

OnepupoBaTh MOHATHEM: CTENEHb C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUSMU: JOTapudM 4YUCHA, JECATUYHBIE U HATypalbHbIC
Jorapu@mel.

YpaBHeHUs U HEPABEHCTBA

[IpuMeHSTH, CBOMCTBA CTETNEHW ISl TpeoOpa3oBaHUs BBIPAXCHUU; ONEPUPOBATH
NOHATHSIMHU: ITIOKA3aTEJIbHOE YPaBHEHHWE M HEPABEHCTBO; pEIIaTh OCHOBHBIC THIIBI
IIOKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BrimonHaTs npeodpa3oBaHus BhIpAKEHUH, COAEPKAIIUX JTOTapudMBbl; OTIEpUPOBATH
HNOHSTHSIMU: JIOTapu(MHUUECKOE YpPaBHEHHE M HEPaBEHCTBO; peIIaTh OCHOBHBIE THIIBI
norapuMUYECKUX YPABHCHHUIN U HEPABEHCTB.

Haxonuts pemienus npocTeNnX TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSMU: CHUCTEMA JIMHEWHBIX YpaBHEHUM U €€ pEIICHUE;
HCIOJIB30BATh CUCTEMY JIMHEUHBIX YPABHEHUH ISl PELICHHS ITPAKTUYECKUX 3a/1a4.

Haxonute pemenus nOpocTeMmMx CHCTEM M COBOKYIIHOCTEM palMOHAJIBHBIX
YpPaBHEHUU U HEPABEHCTB.

MogenupoBath peaidbHble CUTyalldd Ha SI3bIKE alreOpbl, COCTABISITH BbIPAKEHUS,
YPaBHEHUs, HEPABEHCTBA M CHCTEMBI IO YCIOBUIO 3aJa4d, MCCIEA0BATH ITOCTPOCHHBIE
MOJIEJH C UCIIOJIb30BAaHHUEM arapara ajareopsl.

DOyHKUNH U TPaPUKH

OnepupoBaTh NOHATUAMU: Mepuoauueckas (QyHKIUS, MPOMEKYTKH MOHOTOHHOCTHU
(GyHKIHMH, TOUYKH SKCTpeMyMa (YHKIIUU, HAaMOOJIblIee U HAaUMEHbIIee 3HauYeHUs] (DYHKIUU
Ha MPOMEXKYTKE; UCTOJIb30BaATh UX ISl UCCIAEA0BaHUS (PYHKIIUH, 3aJJaHHON IPpaPUKOM.

OnepupoBaTh NOHATUAMM: TpadUKd TOKa3aTeNbHON, Jorapudmuyeckod u
TPUTOHOMETpUUECKUX (GYHKIUN; u300pa»kaTh UX HA KOOPAMHATHOM IUIOCKOCTH H
WCMOJIB30BATH JJISl PELICHUS] YPABHCHUN U HEPABECHCTB.



N300paxkaTb Ha KOOPAWHATHOM IUIOCKOCTU TrpaduKH JIMHEHHBIX ypaBHEHHH U
HCII0JIB30BATh UX JUIS PELICHUS CUCTEMBI IMHEUHBIX YPAaBHEHUM.

Hcnonb3oBaTh rpaduku QpyHKIUN 71 MCCIEIOBAaHUS MPOLECCOB U 3aBUCUMOCTEN
U3 IpYruX Y4eOHbIX TUCLUHUILINH.

HayvaJjia MaTeMaTH4€CKOI0 aHAJIU3A

OnepupoBaTh TNOHIATHUSAMHU: HeNpepbiBHAsA (QYHKUUSA; TPOU3BOAHAS (DYHKIIHH;
UCII0JIb30BaTh TEOMETPUUECKUN U (U3HUECKUI CMBICT TPOU3BOIHOM AJI pelIeHUs 3a/1a4.

HaxoauTe mnpou3BOJAHBIE AIEMEHTAPHBIX (DYHKLUMM, BBIUUCIATH MNPOU3BOJHBIE
CYMMBbI, TPOU3BEJEHUS, YHACTHOTO (DYHKIIMIA.

Hcnonb3oBaTh NMPOU3BOAHYIO JUIsl MCCIENOBaHUS (YHKUUM HAa MOHOTOHHOCTH M
AKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIIEIOBAHUS K TOCTPOCHUIO TPaUKOB.

Hcnonb3oBaTh NPOM3BOAHYIO JUIA HAXOXKICHUSA HAWIy4yllero pelieHus B
IIPUKJIAJHBIX, B TOM YUCJIE COLMAIbHO-DKOHOMUYECKHUX, 3a7a4ax.

OnepupoBaTh NOHIATUSIMU: IEPBOOOpPA3HAST U UHTETPa; MOHUMATh T€OMETPUUYECKUM
1 GU3HYECKHUI CMBICT UHTETpaa.

Haxonute mnepBooOpasHbie 3J€MEHTApHBIX (DYHKIMI; BBIYUCIATH HHTETpAT IO
dbopmyne Hprorona—JleiiOuua.

Pemate mnpuknagHele 3agadyd, B TOM 4YHCIE COLMAIBHO-3KOHOMHUYECKOIO U
(u3nyeckoro xapakrepa, CpeCTBAMU MaTEMaTHUECKOT0 aHAJIN3a.

OCHOBBI CTATHCTHKH M TCOPHH BEPOSITHOCTH
11 KIJACC

CpaBHUBaATh BEPOATHOCTH 3HAUYCHUM CIIy4yailHON BEJIMYMHBI IO PACIIPEICIICHUIO WU
C IOMOIIBIO JUarpamM.

OnepupoBaTh MOHATHEM MATEMAaTUYECKOrO OXKHMIAHUS; MPUBOJIUTH IMPUMEPHI, KaK
OPUMEHAETCS ~ MaTEMaTUYECKOE  OXKHMIAHWE  CIy4allHOM  BEJIMYMHBI  HAXOJUTh
MaTEMAaTHYECKOE OKUJIaHHUE 110 TAaHHOMY PacClpeEICHUIO.

Nmets mipeicTaBieHne 0 3aKOHE OOJIBIITUX YHCE.

NmeTp npencraBieHrue 0 HOPMAJIBHOM PacCIpeIeICHUN

11 KIIACC

I'eomerpusn

Tesa Bpamenust

[Hunuaapruyeckas MOBEPXHOCTh, 00pa3yIoNIue MUINHAPUIECKON MTOBEPXHOCTH, OCh
UMAJTUHIPUYECKOW MOBEPXHOCTH. [{unauHAp: OCHOBaHMS U OOKOBas MOBEPXHOCTD,
oOpasyroriast ¥ OCh; IIONIA b OOKOBOM M MOJIHOK IMTOBEPXHOCTH.

Konnueckas noBepXHOCTb, 00pa3yrolne KOHUYECKOW MOBEPXHOCTH, OCh U BEPIIMHA
KOHHMUYeCcKOo# noBepxHocTu. KoHyc: ocHOBaHME U BepllinHA, 00pa3yrolias U OCh; IJIOIMIadb
OOKOBOI M TIOJIHOW MOBEPXHOCTU. Y CEUEHHBIA KOHYC: 00pa3yIollfe U BbICOTa; OCHOBAHUS
1 OOKOBasi MIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AuaMeTp; Mmiolaab MOBEpXHOCTH cdephl. B3anmHoe
pacrionoxenue chepsl U IMIOCKOCTH; KacaTesbHas MII0CKOCTh K cdepe; MIomaab chepsl.



N3o00paxenue Ten BpallleHHs Ha TUIOCKOCTU. Pa3BEépTka MIMHAPA U KOHYCA.

KoMOuHanuu Tenm BpamieHuss ¥ MHOTOTPAHHMKOB. MHOTOTpaHHUK, OTHMCAHHBIN
okoJio cepsl; chepa, BMCaHHAST B MHOTOTPAHHUK, WM TEJIO BPAIICHUS.

[Tonsitue 06 oO0BEMe. OcHOBHBIE CBOMcTBA 00BEMOB Ten. Teopema 00 00BEME
MPsIMOYTOJILHOTO Mapaiienenunena u cieactsus u3 Heé. OObEM MUIMHIpa, KOHYCA.
O06BEM mapa u 1iIomaab cQepsl.

[lono6ubIe Tena B mpocTpaHcTBe. COOTHOUIEHUS MEXAY TUIOMIAASIMU TOBEPXHOCTEH,
o0béMamu MOAOOHBIX TEJL.

Ceuennst munuHApa (MapaiebHO W TMEPHEHAUKYISIPHO OCH), CEYCHHs KOHYyca
(mapasienbHOE OCHOBAHUIO U MPOXOASIIEee Yepe3 BEPUIMHY), CEUSHHUSI 11apa.

BekTopbl 1 KOOPIAUHATHI B MPOCTPAHCTBE

BekTtop Ha miockoctd W B mpocTpaHcTBe. ClOKEHHE W BBIYUTAHHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha YWCio. Pa3nokeHne BekTopa MO TPEM HEKOMILIaHAPHBIM
BekTopaM. [IpaBmiio mapamnenenunena. Permenune 3amay, CBS3aHHBIX C NMPUMEHEHHEM
NpaBuUil JEHCTBUI ¢ BekTopaMu. [IpsMoyrosibHas cucreMa KOOPAWHAT B MPOCTPAHCTBE.
Koopaunater BekTopa. IlpocTeiimme 3agaun B KOOpAMHATAX. YTOJI MEXIY BEKTOpPaMHU.
CkaisipHOE TIPOM3BEACHHEC BEKTOPOB. BbIUMCIECHUE VYIJIOB MEXAY TMPSAMBIMH U
TIOCKOCTSAMH. KOOpIMHATHO-BEKTOPHBIN METO/ NP PEIICHHH T€OMETPHUYECKUX 3aad.



Conepxxanue yueOHOr0 nmpeamera

AuireOpa u HaYaJIa aHAIH3A

[ToBTopenue.Pemenne 3amady ¢ MCHOJIB30BAHUEM CBOMCTB YHCEI W CHCTEM CUHCIICHHS,
JETUMOCTH, JOJIEM M 4YacTei, MPOUEHTOB, MOAyJel uucen. PemeHue 3amad C MCNOJIb30BaHHEM
CBOMCTB CTEMEHE MW KOpHEH, MHOTOWICHOB, MpeoOpa3OoBaHUl MHOTOWIEHOB M JPOOHO-
palMOHAIBHBIX BBIPAKEHUIM.

Pemenue 3aga4 ¢ Cnoap30BaHUEM T'PAyCHOM MephI yria. Moayip yucia U €ro CBOMCTBA.

Pemenue 3agad Ha JBMKCHHE M COBMECTHYIO PabOTy C IMOMOINBIO JIMHEHHBIX W KBaJIPATHBIX
ypaBHEHUHN U UX cucTeM. PelieHne 3aa4 ¢ MoMOIIbI0 YUCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C
OJIHOM TNEPEMEHHOM, C MPUMEHEHHEM H300paKEHUsI YUCIOBBIX NpPOMEXYTKOB.Pemenue 3amgau c
WCIIOJIb30BAHUEM YHCJIOBBIX (QYHKIMUA M WX rpadukoB. VMcnonb3oBanue CBOWCTB U TpauKoOB

JUHEWHBIX W KBAJAPaTHUYHBIX (DYHKIMA, OOpaTHON MPOMOPIHOHATBHOCTH W (QYHKIUU Y 9&
I'paduueckoe pelieHre ypaBHEHNUI U HEPABEHCTB.

TpuronomeTpudeckas OKPYXHOCTb, paduannasi mepa yera. CHUHYC, KOCHHYC, TaHIEHC,
KOmaHeeHnc POU3BOJILHOTO yriia. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIAESCTBO M CIICACTBUS U3 HETO.
3HaueHus TpUroHomerpuueckux (yukmmii mis yraos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (

TTTMOT

0, —, —,—, — pan). Popmynvl cr0JICEHUS MPULOHOMEMPUHECKUX PYHKYULI, POPMYbL NpusedeHus,
6 4 3 2

G opmynvl 080lIHOCO apeyMenma.
Hynu ¢yHKIuu, npoMexxyTki 3HaKOMOCTOSIHCTBA, MOHOTOHHOCTh. Haubosbiiee 1 HauMeHblee
3HaueHue ¢yHkuuu. [lepmonmyeckne QyHkuuu. YeTHOCTh M HeueTHOCTh (GyHKIMM. CroowcHble

@dyHKyuu.

Tpuronomerpudeckue (GyHKIMH Y =COSX,Y =SIN X,y =1gX. ®yuxyusy =ctgx. CsoiictRa u
rpauKu TPUTOHOMETPHUIECKUX (DYHKITHIA.

ApPKKOCHHYC, apKCUHYC, AapKTaHTeHC 4ucia. Apkkomawneenc  uucaa. llpocreitmme
TPUTOHOMETPHYECKHUE YpaBHEHUs. PelieHre TpUroHoMeTpuuecKux ypaBHEHHI.

Obpamuvie mpucoHomempudeckue QyHkyuu, ux ceoticmea u cpaguxu. Pewenue npocmeviuiux
mpueconomempuyeckux Hepagencms. I pagpuku npocmenumiux nepuoOUYECKUX NPoOUeccos 6
ouonozuu, IKOHOMUKe, MY3blKe, pAOUOC8A3U U Op. (AMRIAUMYOA, NEPUOd U H.N.) 8 YCIA08UAX
ce0e20 2opooa, pecuonda, CmpaHbol.

Crenenb C [IEHWCTBUTENBHBIM IOKa3aTeleM, CBOWMCTBa crTeneHu. lIpocrelimue mokasareiibHbIE
ypaBHeHUs1 U HepaBeHcTBa. [lokazartenbHas QpyHKUUS U ee cBOMcTBa u rpaduk. Pewenue 3adau c
UCNOIb308AHUEM CBOUCME (YHKUUIL 8 KOHMEKcme KOHKPEMmHOU NPAKMUYEeCKOU CUMYAuuu 6
YC108UAX CB0€E20 PECUOHA, 20P00d, CHIPAHBL.

Jlorapudm uymcia, cBoiictBa snorapudma. Jlecarnunwiii jmorapudm. Yucro e. Hamypanvhuwiii
noeapughm. llpeoOpazoBanue mnorapudmuueckux BboipaxkeHuil. Jlorapudmuueckue ypaBHEHUS U
HepaBeHcTBa. Jlorapudmuueckas GyHKIUS U ee CBOWCTBA U rpaduK.

Crenennas ¢pyHKIUS U ee cBolicTBa U rpaduk. MppannoHaibHble ypaBHEHUS.

Memoo unmepsanos 0is peuieHuss HepaseHCms.

IIpeobpazosanus epaguxos @yukyuii: cogue 8001b KOOPOUHAMHLIX OCel, PACMANCEeHUEe U
colcamue, OmMpajiceHue OMHOCUMENbHO KOOpOUHamuwvlx oceli. I paguueckue memoowvl peuieHus
ypasHeHuil u HepageHcms. Peuwienue ypasHenuil u HepageHcms, CO0epHCAUUX NePpeMeHHYI0 HOoO
3HAKOM MOOYIIA.

Cucmemvl nokazamenvuvix, J102APUPMUYECKUX U UPPAYUOHATbHBLIX YpaeHeHull. Cucmembl
NOKA3aMeNbHbIX, 102aPUPMULECKUX HEPABEHCME.

Pewenue 3a0au na cocmagnenue ypagHeHuil, HEPAGEHCME UIU UX CUCHIEM, ONUCHIEAIOULUX
DeanvHyl0 cumyayuro uiu RPUKIAOHYI0 3a0a4y 6 YCI106UAX C60€20 PecUuoHd, 20p00a, CHPAHbL,
QHAIU3 NOSIYYEHHBIX PE3YIbMaAm 8.

Bzaumno obpamuvie gpynxyuu. I paghuxu 63aummno odpamuuix ¢yukyuil.

Ypasnenus, cucmemvl ypaguenuii ¢ napamempom.



[IpousBonnas ¢ynkumm B Touke. Kacarempnas k rpaduky ¢yHkuuu. ['eomerpuyeckuii u
¢busnueckuit  cmbicn  TpousBogHOW.  [IpowsBommbie  dneMmeHTapHBIX — QyHKUMW. [Ipasuna
oughghepenyuposanusi.

Pewenue npuknaouvix 3a0au no oOuonouu, @usuku, Xumuu, 3IKOHOMUKU U OpyUX
npeomemos, CEA3AHHBIX C UCCAE006AHUEM XAPAKMEPUCMUK NPOUECCO8 6 YCINO0GUAX C60e20
pecuona, 20pooa, cmpaubi.

Bmopas npouzeoonas, ee ceomempuyeckuii u pusuyeckuti cmuici.

[TonsiTie o HeNmpephBHBIX (GYHKIUAX. TOYKM J3KCTpeMyma (MakCHMymMa W MHHHMYMA).
HccnenoBanue »ieMEHTApHBIX (YHKIMA Ha TOYKM SKCTpEMyMa, HauOoJblliee W HaUMEHbIIEEe
3Ha4YeHHE C MOMOIIBIO MPOU3BOAHOMN. [locmpoenue epaghuxos Gynkyuil ¢ nOMOWbIO NPOU3BOOHBIX.
Ilpumenenue npouzeo00HOU NPU peuienuu 3a0adu.

[TepBooOpa3nas. [lepgoobpasnvie snemenmapuvix — yukyui. I[lnowaov KpusoruneuHou
mpaneyuu. DPopmyna Hvromona-Jleiibnuya.Onpedenennviii unmeepai. Buiuucnenue naowaoeii
NIOCKUX u2yp u 06vemMos mei 6pawjeHusi ¢ NOMOWbIO UHMe2pad.

I'eomerpus

[ToBTopenue.Pemienre 3a1a4 ¢ NpUMEHEHHEM CBOWCTB (QUTYp Ha IUIOCKOCTU. Pewenue 3adau
NPAKMUYECKO20 XapaKkmepa HA HOGMOPEHUE 6 YCO0GUAX C80€20 PecUuoHd, 20p00d, CHPAHb U
3a0au U3 CMEHCHBLIX OUCUUNIIUH HA 8bIYUC/ICHUE U 00KA3AMENbCHEO C UCHOb306AHUEM CGOUICIE
2eomempuueckux guzyp.

3aaun Ha J0Ka3aTeJIbCTBO M TOCTPOCHHE KOHTPIpUMEpoB. lMcmonp3oBaHue B 3amadax
MPOCTEHINNX JIOTHUECKUX MpaBuil. PelreHne 3aiav ¢ MCIOJB30BAHUEM TEOPEM O TPEYrOJbHHKAX,
COOTHOIIIEHUI B MPSIMOYTOJBHBIX TPEYroJbHUKaX, ()AKTOB, CBS3aHHBIX C YETHIPEXYTrOJbHUKAMHU.
Pemenne 3amau ¢ wcmosb30BaHMEM (PAaKTOB, CBSI3aHHBIX C OKPY)KHOCTsAMHU. Pemrenue 3amad Ha
M3MEPEHUs Ha TUIOCKOCTH, BBIYHCIICHUE JUIMH | TUIomaneil. Pewenue 3a0au ¢ nomMowsbo 6eKmopos u
KOOpOuHam.

Harnsanas crepeomerpus. @urypbl U ux m3obOpaxkenus (kyd, nmupamuna, npusma). OcHoeHble
nonsamus cmepeomempuu u ux ceovcmsa. CedeHust Kyoa u Terpa’pa.

Touka, mpsiMasi ¥ TUIOCKOCTh B TIPOCTPAHCTBE, aKCHOMBI CTEPEOMETPUM W CJICICTBHS H3 HUX.
B3anMHOe pacroyioskeHue TMPSMBIX W TUIOCKOCTEH B MpOCTpaHCTBE. [lapaiiensHOCTh MPSAMBIX H
IUTOCKOCTEH B MpocTpaHcTBe. M300paxeHne mpocTeHuX MpoCTPaHCTBEHHBIX (PUTYp HA TUIOCKOCTH.
Pewienue 3a0au npakmuueckozo Xapakmepa HA 63AUMHOE PACHONONCEHUE NPAMBIX U
HI0CKOCHEll 8 YCTI08UAX C80€20 PeZUOHA, 20P00d, CHIPAHbL U 3A0a4 U3 CMEHCHBIX OUCUUNIUH HA
6blUUCIICHUE U 00OKA3AM ENIbCMEO.

Paccrosinust Mexty purypamu B mpoCTPaHCTBE.

VYrasl B mpoctpancTBe. [leprneHnKynspHOCTh MPSIMBIX U IJIOCKOCTEH.

[Ipoexiust Gurypbl Ha TIOCKOCTh. [IpHU3HAKU MEPIEHAMKYISIPHOCTH MPSMBIX U TUIOCKOCTEH B
npocTpaHcTBe. Teopema o Tpex NepIeHIUKYIIpaXx.

Muororpannuky. [lapamenenunen. CBoiCTBa NPSMOYTOJIBHOTO Tapajuienenunena. Teopema
[Mugaropa B npocrpancree. [Ipusma u nupamuaa. [IpaBwibHas mupamuaa ¥ NpaBUIbHAS MPU3MA.
[Tpsimast mupamuia. DIeMEHThI IPU3MbI M TAPAMUJIBI.

Pewenue 3a0au npakmuueckozo xapaKkmepa 6 ycioGusax c60e20 pecuoHd, 20pood, CMpPAHbL U
3a0a4 U3 CMEMCHBIX OUCUUNTIUH HA BbIYUCTIEHUE U 00KA3AMENbCHE0 C UCNOIb306AHUEM CEOUCHE
MHO20ZDAHHUKO8.

Tena BpamieHus: MIMHIP, KOHYC, chepa u map. OCHOBHBIE CBOHCTBAa MPSIMOTO KPYrOBOTO
WIMHPA, TPSIMOTO KPYroBOTO KOHyca. M300pakeHWe Tell BpalleHUs Ha IJIOCKOCTH. Pewenue
3a0a4 NPAKMUYecKo20 XApaKkmepa 6 YCl06UAX C60€20 PeZUOHd, 20p00d, CMPAHbL U 3A0ay U3
CMENCHBIX OUCUUNIUH HA 6blYUCTIeHUEe U O00KA3AmMelbCmeo ¢ UCHOIb308AHUEM  CEOICME
YUAUHOPA U KOHyca.

IIpeocmaenenue 00 yceueHHOM KOHYCe, cCedeHusi KOHyca (napaiieibHoe OCHOBAHUK U
npoxoosiujee yepe3 8epuiUHy), ceyeHUs YUIUHOPA (NapaniieibHo U NepneHOUK)IsPHO OClU), CeyeHuUs
wapa. Pazeepmka yununopa u konyca.



IIpocmetiwiue KoMOUHAYUU MHO20ZDAHHUKO8 U Mell 8pawyeHuss medxcoy coboi. Beramcienue
AJIEMEHTOB POCTPAHCTBEHHBIX (huryp (pedpa, AMaroHa u, yribl).

[Inomans NOBEPXHOCTH NPABWIBHOM NUPAMMUABI U IPSAMOM Npu3Mbl. Ilnomans moBepxHocTH
IIPSIMOTO KPYroBOTO LIWJIMHAPA, IPSIMOT0 KPYTOBOI'O KOHYCa U I1apa.

[Tonsitre 06 o6beMe. OObEeM TUPAMHUIIBI U KOHYCA, IPU3MBI U IuMHApa. O0beM mapa. Peuwenue
3a0au NPaAKmMuUYecKo0 XapaxKmepa 6 YCI06UAX C60€20 PecuOHd, 20p00a, CMPAHbl U 3a0a4 U3
CMEIHCHBIX OUCUUNIIUH HA 6bIYUCTICHUE U O0KA3aMmenbCmeo C UCNOIb306AHUEM CE0LICHE mesl U
noeéepxnocmeil 6pauieHuA.

Iloooonvie mena 6 npocmpancmge. COOTHOWICHHUS MEXAY IUIOMAASIMUA TOBEPXHOCTEH W
00beMaMu TIOJJOOHBIX TEII.

Leuowcenus 6 npocmpancmee: napanieibHulill NEPeHoc, YEeHMpPaibHas CUMMEMPUs, CUMMEMPUS
omHocumenbHo niockocmu, nogopom. Ceoticmea osudicenutl. IIpumenenue 0sudicenuti npu peuieHuu
3a0auy.

Bextopel 1 koopauHathl B mpocTpaHcTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHCIIO,
yroia Mexay BekropaMmu. KouiMHeapHble M KOMIUIaHapHblE BEKTOpbl. CkanapHoe npouszéedeHue
gekmopos. Teopema o paznooicenuu ekmopa no mpem HeKOMniaHapHuvlm eexmopam. CkansapHoe
npousgeoerue GeKmopog 6 Koopounamax. Ilpumenenue e6ekmopoe npu peuieHuu 3a0ay Ha
HAaxodcoeHue paccmosHull, OnuH, naowaoei u o0vemos. Ypaenenue niocKOCmu 6 npoCmpaHcmee.
Vpasnenue cpepvr 6 npocmpancmee. @opmyna Ons 6blMUCIEHUS PACCMOAHUS MEXHCOY MOUYKAMU 8
npocmpancmee.

BepositHOoCTb M cTaTucTHKA. PaboTa ¢ 1aHHBIMH

[ToBTOpenue. Pemenne 3amad Ha TaOaM4HOE M TrpadUUYecKOe MpECTaBICHUE NAHHBIX. AHaAnU3
conocmaenenue, cpasHenue, UHMEPNPEMAyUs PeaibHblX OAHHBLIX PECUOHA, NPEOCHAB/ICHHbIX 8
eéuode maonuy, ouazpamm, pagpuros.

Hcnonb3oBaHue CBOMCTB M XapaKTEPUCTHK YHUCIOBBIX HAOOpPOB: CPEOHUX, HAMOOJBIIETO U
HaUMEHBIIIETo 3HAYCHUsI, pa3Maxa, oucnepcuu. Pewenue 3a0au na npumenenue cmamucmuyeckux
MEmo008 011 aHaIu3a XapaKmepucmuK COUUaIbHOl U IKOHOMUYECKOU 0eAmeTbHOCIU PecuoHa
U Cpansl 6 YenoMm.

Pewenue 3a0au Ha onpedenenue uyacmomel u eposmHocmu cobvimuil. Buiuucienue
8eposIMHOCMeEl 68 ONbIMAX C PABHOBO3ZMONCHBIMU JJleMEHMApHbiMU ucxooamu. Pewenue 3adau c
npumeHenuem KomoOuHamopuku. Pewenue 3a0au Ha 6vluUCIeHUE BePOSAMHOCMEl He3a8UCUMBIX
coovimuti, npumeHeHue @OpMYnbl CIOJCeHUs 6epoamuocmell. Pewenue 3adau ¢ npumenenuem
ouazpamm Dinepa, depesa seposmuocmeti, popmyavt beprynu.

Yenosnas seposmuocme. lIpasuno ymnoscenus eposmuocmeti. Popmyna noHou 8eposmHoCmu.

Jluckpemnvie ciyuatinvlie eruyunsvl u pacnpeoenenus. Hezasucumoie cayuatinble 8e1UUUHbL.

Pacnpeoenenue cymmol u npouzsedenus He3a8UCUMbIX CyUaliHbIX enudut. Pewenue 3a0au na

6bluUC/IeHUEe U OUYEHK)Y 6EPOAMHOCHU COObIMUIL 8 PEeaIbHOI HCUZHU 6 YCII08UAX C80e20 PecUOHd,
20pooa, cmpaHwl.

Mamemamuueckoe oxcudanue u oucnepcusi Ciy4atHou eeauyunsvl. Mamemamuueckoe oxdcuoaHue
u oucnepcusi CymMmbl CIy4auHvlXx eeauduH. Ieomempuueckoe pacnpedeneHue. bunomuanvhoe
pacnpeoeneHue u e2o c8olcmad.

Henpepuviguvie cnyuatinvle eenuuunsl. Ilonamue o niomuocmu eeposmuocmu. Paenomeproe
pacnpeoenetue.

TlokazamenvHoe pacnpedenerue, e2o napamempeol.

Ionsamue o nopmanvHom pacnpedenenuu. Ilapamempul HopmanrbHo2o pacnpedenenus. [Ipumepsi
CYYQUHBIX  BEIUYUH, NOOYUHEHHBIX HOPMAIbHOMY 3AKOHY (NO2PeuHOCmb UMEPeHUll, pocm
uenoseKa).

Hepasencmeo Yebvuuesa. Teopema bepuynnu. 3axon Oonvuwiux uucen. Bwvibopounwviii memoo
usmepenus eepossmuocmetl. Ponv 3akona 601vwux yucen 6 Hayke, npupooe u oouecmse.

Kosapuayus osyx cnyuaiinwix éenuyun. Ilonamue o kospguyuenme xoppenayuu. Coemecmuoie
HaOI00eHUs 08YX CAYUAUHBIX 8eUUUH. Bvibopounblii koaghhuyuenm koppenrayuu.
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