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[HOACHUTEJIBHA S 3AITMCKA
PabGouass mporpamma mnomarematrmke ans 10-11 kimaccoB  cocTaBieHa B COOTBETCTBHH C
@denepalibHBIM ~ TOCYJIAPCTBEHHBIM ~ 00pa30BaTEeNbHBIM  CTAaHIAPTOM  CPEIHErOo  OOIIero
obpazoBanus, yrBepxkaEHHBIM [Ipukazom Munobpuayku P® ot 17 mas 2012 roma Ne 413 (c
U3MEHEHUSAMH W JIOTIOJIHEHHUsIMH), Ha OCHOBe IlpumepHoil OCHOBHOI 00Opa3oBaTeNbHON
nporpaMMel  cpefHero oOmiero oOpasoBanus, OCHOBHOW 00pa30BaTeIbHONW MPOTrPAMMBI
cpenuero obmiero oopazoanus MKOY TIN'opuyxunckas COI MakapbeBCKOTO MYHUITUTIATHBHOTO
paiiona KocTpoMckoil o0iacTu, aBTOpCKOW mporpammbl «Maremaruka: aiareOpa W Havaia
MareMaTruyeckoro anaimsa, reomerpusi 10-11 kmace» noa penakmueit T.A.bypmucrposa, M.:
«IIpocBemienue». Pabouas mporpaMma KOHKPETHU3MPYET COJEp)KaHHE MPEIMETHBIX TeM
00pa30BaTeNLHOTO CTaHJApTA, Ja€T pacupeaeseHre yYeOHbIX YacoB IO pa3/ieiiaM U TeMaM.
Anre6pa u Havaja MaTeMaTuieckoro aHanusa - Bcero 102 yacos; B Hezento 3 yaca.
I'eomeTpus - Bcero 68 yacoB; B HEJENIO 2 Yaca.

Maremaruka:anreOpa U Hayaja MaTeMaTHYECKOTO aHajlu3a, TeOMETPHsl M3y4aeTcsi Ha YPOBHE
cpenHero oodiero obpazoBaHusi B KadecTBe 00sA3aTENbHOTO yueOHOro mpeamera Ha 0a30BOM
YpOBHE.

Pabouas nporpamma opuentupoBana Ha ucrnons3zoBanue: YMK aas 10-11 kaacca:

e Marematuka. 10-11 xmacc: yue0. s yqamuxcsi o01eoopa3oBar. yapexacHuii (0a30BbIi
ypoBeHs)/ [A.I'. Mopakosud, U.M. Cmupnosa, JI.O. leanmesa u ap.]; mox pena. A.l.
Mopaxosuua, .M. CmupHOBO#.— 6-€ U3a., crep.—M.: MHeMO3uHa,

e A.B.Iloropemos. I'eomerpus. YueObnuk st 10-11 kiaccoB o001meo0pa3oBaTeIbHBIX
yupexaeHuil. bazoBslii u npoduiabHbN ypoBHH. M., «IIpocBemnienue»

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOTI'O ITPEJIMETA, KYPCA

Ha 6a3oBoM ypoBHe:

—  Bemyckauk HayuuTes B 10-11-m kmaccax: ajisi HCHOJIB30BAHUS B TIOBCETHEBHOW JKU3HU
U obecreueHus] BO3MOXKHOCTH YCHEIIHOTO MPOI0JIKEHNs 00pa30BaHus 10 CHEIMAIbHOCTIM, He
CBSI3aHHBIM C NPUKJIAJIHBIM UCIOJIb30BAHUEM MaTEMATUKH.

—  BBINyCKHUK NMOJYYHT BO3MOXHOCTH HayuuThesi B 10-11-m knaccax: aisi pa3BUTHS
MBIIUIEHUS], UCIIOJIB30BaHUsl B TIOBCETHEBHOM KU3HU M 00€CTI€YEHHs] BO3MOXXHOCTHU YCIIEITHOTO
OPOJOJDKEHU  00pa3oBaHMs IO  CIELUAIBHOCTSAM, HE CBS3aHHBIM C  IPUKIAJAHBIM
HCIIOJIb30BaHUEM MaTeMaTUKH.

N3yuenue npeameTHoi obaactu "MaTteMaTuka 1 nH(pOpMaTUKA" TOKHO 00ECIIeUNTh!

— ¢(hOpMHUPOBAHHOCTh MPEACTABICHUN O COLMAIbHBIX, KYJIBTYPHBIX M HCTOPHUYECKUX
(akTOpax CTaHOBJIEHHS MaTEMAaTUKU U UH()OPMATHKH;

— c(OpPMHUPOBAHHOCTh OCHOB JIOTHYECKOT0, aJIrOPUTMHUYECKOIO U MaTeMaTHYecKOro
MBIIICHHST

— c(OpMHUPOBAHHOCTh YMEHUH MPUMEHSTh MOJyYSHHbIE 3HAHUS MTPU PEILICHUH Pa3IMYHBIX
3ajay;

— c(OpPMHUPOBAHHOCTH TMPEJCTABICHUH O MaTeMaTHKE KaK YacTH OOIIeYeloBeUeCcKon
KYJIbTYpbl, YHUBEPCAJbHOM S3bIKE HAyKH, IIO3BOJISIONIEM ONHMCHIBATh U H3y4aTb
pealIbHbIE NTPOLIECCH] U SBICHUS;

— chopMUpPOBaHHOCTh TpeacTaBieHuid o ponu uHpopmaruku U MKT B coBpemeHHOM
oOriecTBe, MOHMMAaHHE OCHOB IPABOBBIX AaCMEKTOB MCIIOIB30BAaHUS KOMIIBIOTEPHBIX
nporpamm u pabotsl B IHTEpHETE;

— c(OpPMHUPOBAHHOCTh MPEACTABICHUN O BIMSIHUM HH(POPMALMOHHBIX TEXHOJOTUH Ha
JKU3Hb 4YeloBeKa B oOOHIecTBe; IMOHHMMaHUWE COLMAIBHOTO, 3KOHOMHYECKOIO,
MOJIMTUYECKOIO, KYJIBTYPHOIO, IOPUAMYECKOIO, MPHUPOJHOIO, 3PrOHOMHYECKOTO,
MEAMIMHCKOTO U (PU3HOIOTMUECKOT0 KOHTEKCTOB HH(POPMAIIMOHHBIX TEXHOJIOTUH;



IOPUHATHE  OTUYECKUX  ACMEeKTOB  HMH(MOPMAIMOHHBIX  TEXHOJOTUH;  OCO3HaHHE
OTBETCTBCHHOCTH  JIIOZICH, BOBJICYEHHBIX B  CO3/JaHME W  HCIIOJIB30BAHUE
UH(POPMALIMOHHBIX CHCTEM, PaclpoCTpaHeHHe HHPOPMALIUH.

[IpeameTHBIC pe3yabTaThl M3YYECHHS IpeaMeTHOW oOsactu "Marematnka W uH(popmaTuka"
BKITIOYAIOT MIPEIMETHBIC PE3yJIbTaThl U3YUYCHUS YICOHBIX TPEIMETOB:

"Maremarnka" (BkJIIOUYas anreOpy W Havajla MaTeMaTHYECKOTO aHaju3a, TeOMETPHIO)
(6a30BBIN ypOBeHB) - TpeOOBaHHUS K NPEAMETHBIM pPE3ylbTaTaM OCBOCHHUS 0a30BOTO
Kypca MaTeMaTUKH JIOJKHBI OTPAXKaTh:

1) chopMUpPOBaHHOCTH MPEACTABICHUN O MaTEMaTHKE KaK 4aCTH MHUPOBOW KYJIBTYPHI U
0 MecTe MaTeMaTUKH B COBPEMEHHOM IMBWIIM3AIMH, O CIoco0ax OMuCcaHUs Ha
MaTEMaTUYECKOM SI3bIKE SIBJIEHUM pealbHOr0 MUpPa;

2) chopMHPOBAHHOCTD MPECTABICHUIA O MATEMATHUYCCKHUX TOHITUAX KaK O BOKHEUIIINX
MaTEMaTUYECKUX MOJEIAX, NO3BOJIAIOIIMX ONMCHIBATh U U3ydaTh PA3HbIE MPOLIECCHl U
ABJICHHS; TOHUMAHUE BO3MOXHOCTH aKCMOMATHYECKOTO MOCTPOEHUS MATEMATHUYECKHUX
TEOPUL;

3) BilazieHue METOaMH JI0KA3aTeIbCTB U AJITOPUTMOB PEIICHHUS; YMEHHE UX MPUMEHSITD,
IIPOBOAMTD JOKA3aTENIbHbBIE PACCYKICHUS B XO/1€ PEILICHUS 3a/]a4;

4) BiagcHUE CTAHAAPTHBIMU MPUEMaMH PEIICHHS PAllMOHAJIBHBIX U UPPAMOHAIBHBIX,
[IOKA3aTeNIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YpPaBHEHUII U HEPAaBEHCTB, HX
CHUCTEM; MCIIOJIb30BAHUE FOTOBBIX KOMIBIOTEPHBIX MPOTPaMM, B TOM YHUCIE JJIs TOMCKA
IyTU PELIECHUs U WLIOCTPALUU PELEHUS] ypaBHEHUI U HEPaBEHCTB;

5) chopMHUPOBAaHHOCTH MPEACTABICHUN 00 OCHOBHBIX TMOHITHAX, HACAX M METOAAX
MaTeMaTHUYECKOIo aHaJIn3a;

6) Bi1ajieHie OCHOBHBIMU MOHATHSMH O IUIOCKHX M MPOCTPAHCTBEHHBIX T€OMETPHYCCKUX
¢urypax, uX OCHOBHBIX CBOWMCTBax; C(OPMHUPOBAHHOCTb YMEHHS paclo3HaBaThb Ha
yepTerkax, MOJAENSAX U B pealbHOM MHpE TeoMeTpuueckue (GUrypbl; MpUMEHEHHUE
M3YYEHHBIX CBOICTB reOMETpUUECKUX UTYp U OpMYJl JJIs pELICHUs] TEOMETPUUECKUX
3a/1a4 U 3a/1a4 C MPaKTUYECKUM COACPKAHUEM;

7) chOpPMHUPOBAHHOCTh MPEACTABICHUHA O TPOIECCaX U SBJICHUSX, HWMEIOIINX
BEPOSTHOCTHBIM XapakTep, O CTATUCTUYECKHX 3aKOHOMEPHOCTSAX B peajbHOM MHpeE, 00
OCHOBHBIX TIOHATHSX DJIEMEHTApHOW TEOpPUHM BEPOATHOCTEH; YMEHHMM HaXOIUTb H
OLIEHUBATh BEPOSITHOCTU HACTYIUIEHHs COOBITMM B NPOCTEHIIMX MNPaKTHUYECKUX
CUTYallUsX U OCHOBHbIE XapaKTEPUCTUKH CITyJailHbIX BEJIUYUH;

8) BiajgeHWE HABBIKAMH WCIOJB30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOrPaAMM TPH
peILIeHNH 3a]1aY;

9) IS CHETbIX M CIA00BHIAIINX O0YUAOIIAXCS:

OBJIaJICHUE IMpaBWJIaMU 3allUCU MaTeMaTHYeCKUX (OpMyd U CHEUHMAIBHBIX 3HAKOB
penbedHO-TOoYeuHOM cucTeMbl 0603HaueHuit JI. bpaiins;

OBJIAJICHUE TAKTHJIBHO-OCSA3AaTEIbHBIM CIIOCOOOM  OOCIEOBaHMS M BOCHPHUATHS
penbedHBIX H300paKEHUH MpeIMEeTOB, KOHTYPHBIX H300paXEHUH TIeOMEeTpUYECKUX
dburyp u apyroe;

HQJIMYME YMEHUS BBINOJHATH I'€OMETPUUYECKUE INOCTPOEHHUS € IMOMOUIBI0 LUPKYIS U
JUHENKH, 4uTaTh penbedHble TpadUKU 3JIEMEHTapHbIX (QYHKIHMM Ha KOOpIWHATHON
IUIOCKOCTH, MPHUMEHAThH CIEIHabHbIe MPUCIIOCOONEHHS JUI PeNbeHOro uYepyeHHs
("Opadrcmen", "llkonbHuK");

OBJIQJICHUE OCHOBHBIM (DYHKLIMOHAJIOM TMPOrpaMMbl HEBHU3YaJIbHOTO JOCTyHa K
uH(pOpMallMi Ha DJKpaHe IEepCOHANBHOTO KOMIIBIOTEPA, YMEHHE HCIOJIb30BaTh
NEepCOHANbHbIE TH(IOTEXHUYECKHE CpeAcTBAa HH(GOPMAIMOHHO-KOMMYHHUKAIIMOHHOTO
JOCTyTa CAENbIMUA 00y4arOIUMUCS;

10) nys o0y4aromMXxcs ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIILHOTO amapara:



— OBJIAJICHUE CIIEUUAIbHBIMU KOMIBIOTEPHBIMHM CPEICTBAMHU IPEACTABICHUS M aHaIM3a
JaHHBIX W YMEHHE UCIOJIb30BaTh IE€PCOHANbHBIE CpEACTBAa JIOCTYNa C YYETOM
JIBUTaTEJIbHBIX, PEUE/IBUTaTENbHBIX U CEHCOPHBIX HApYyLICHUH;

— HaJM4Yue YMEHUS UCIOJIB30BaTh NEPCOHABHBIE CPEACTBA JOCTYIIA.

JINYHOCTHBIE Pe3yabTATHI:

— c¢(OPMUPOBAHHOCTH 1IE€JIOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU U OOLIECTBEHHON IPAKTUKH, OCHOBAHHOI'O Ha IMAJIOTe KYJIbTYp, a
TaK)Ke Pa3InYHBIX POPM OOIIECTBEHHOTO CO3HAHMUS, OCO3HAHHE CBOETO MECTa B
HOJIUKYJIBTYPHOM MUPE;

— c¢(OpPMUPOBAHHOCTH OCHOB CAMOPA3BUTHUS M CAMOBOCIIMTAHUS B COOTBETCTBUU C
00I11eYeNTOBEYECKUMH LIEHHOCTSIMU U HJI€aJIaMH TPa)IaHCKOTO 00IIeCTBAa; TOTOBHOCTH U
CIOCOOHOCTH K CaMOCTOSITENIbHOM, TBOPUYECKON U OTBETCTBEHHOM 1€ATEIbHOCTH;

— TOJIEPAHTHOE CO3HAHUE U IOBEJCHUE B IIOJIUKYIBTYPHOM MUPE, TOTOBHOCTh U
CIIOCOOHOCTH BECTH TUAJIOT C APYTUMHU JIIOJIbMH, TOCTUTATh B HEM B3aMMONOHUMAHUS, HAXOAUTh
o01IHMe LIeTU U COTPYAHUYATH ISl UX JOCTUIKEHUS;

— HaBBIKU COTPYAHHUYECTBA CO CBEPCTHUKAMHU, IETHbMH MIIAIIETO BO3pPacTa, B3POCIbIMU
B 00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOW, Y4eOHO-HUCCIIEI0BATEIBCKON, IPOSKTHON 1
JIPYTUX BUOAX ACSITEIbHOCTH;

— HPAaBCTBEHHOE CO3HAHUE U IIOBEJIEHUE HAa OCHOBE YCBOCHHUS 00IEUETIOBEUECKUX
IIEHHOCTEM;

— TOTOBHOCTH U CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOPa30BaHMIO, HA
MPOTSKEHUH BCEU KU3HU; CO3HATETIbHOE OTHOIICHNE K HEMPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBHIO YCIICITHOM MPo(ecCHOHABHOMN 1 00IECTBEHHON JeSITSILHOCTH;

— ACTETUYECKOE OTHOUICHHE K MUPY, BKIIFOUasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, OOMIECTBEHHBIX OTHOIICHUH;

— OCO3HaHHBIH BEIOOP Oynyiel mpodeccuu 1 BO3MOXKHOCTEH peaan3aluu COOCTBEHHBIX
YKU3HEHHBIX IUIaHOB;

— OTHOLIEHHE K MPO(PECCHOHATBHOMN NeATETbHOCTH KaK BO3MOKHOCTH Y4acTHs B
PELIeHNUH JIUYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX, OOLIEHAIIMOHAIBHBIX TPOOJIEM.

MertanpeamMeTHbie pe3yJabTaThl:

— YMEHHE CaMOCTOSITENIbHO ONPENIENATh €T I€ATEIbHOCTH U COCTABIIATD ILIAHbI
JESATEIIBHOCTH; CAMOCTOSATEIBHO OCYIIECTBIIATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH
JeSITENIbHOCTD; MCTI0Ib30BaTh BCE BOZMOXKHbBIE PECYPCHI [T IOCTUKEHUS IOCTABJICHHBIX LIeIei
U peaJin3alluy MJIaHOB JEATEIbHOCTH; BBIOMPATh YCIIEUIHbIE CTPATETUU B Pa3IMUHBIX CUTYAIHSX;

— YME€HHE IPOAYKTUBHO OOLIaThCsl U B3aMMOJIEHICTBOBATH B MTPOLIECCE COBMECTHOM
JeSITeIbHOCTH, YIUTHIBATh MO3UIUHU APYTUX YUaCTHUKOB JIEATEIBHOCTH, 3PPEKTUBHO
paspeniaTh KOH(IUKTHI;

— BJIaJIeHHE HaBbIKaMU I103HABATEIbHOU, yueOHO-HCCIe10BaTENbCKON M TPOEKTHON
JeSITEIbHOCTH, HaBbIKaMU pa3pelIieHus mpo0seM; criocoOOHOCTh U TOTOBHOCTD K
CaMOCTOSITEIbHOMY ITOMCKY METOJI0OB PELIEHUS PAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3INnYHbIX
METOJIOB MO3HAHHUS;

— TOTOBHOCTH M CITIOCOOHOCTB K CAMOCTOSITENIbHOW MH(POPMALIMOHHO-TT03HABATEIbHOMN
JeSITeNIbHOCTH, BKJIIOYasi yMEHHE OPUEHTHUPOBATHCS B Pa3IMYHBIX UCTOUHHUKAX MH(POpMaIuH,
KPUTUYECKH OIICHWBATh U MHTEPIPETHPOBATH HHPOPMAIIUIO, TTOIY4aEMYIO U3 PA3TUYHBIX
HCTOYHUKOB;

— YMEHHE UCMOJIb30BATh CPEACTBA HHPOPMAITMOHHBIX 1 KOMMYHHKAIIHOHHBIX
texHojoruil (nanee- MKT) B pelieHnn KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OpraHU3aI[MOHHBIX
3aja4 ¢ coOroieHneM TpeOOBaHU SPrOHOMUKH, TEXHUKH O€301IaCHOCTH, TUTHUEHBI,
pecypcocOepeKeHusl, MPAaBOBBIX M ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€301TaCHOCTH;

— YMEHHUE CaMOCTOSITENIbHO OLIEHUBATh U IPUHUMATh PELICHHUS, ONPEACIIAIONINE
CTpaTEeruio MOBEAEHUS, C YUETOM IPaXKIAHCKUX U HPABCTBEHHBIX LIEHHOCTEH;

— BJIQJICHUE S3bIKOBBIMU CPEJICTBAMU - YMEHUE SICHO, JIOTUYHO U TOYHO U3JIaraTh CBOKO



TOYKY 3pEHMS, UCIIOJIb30BATh AJICKBAaTHBIE SI3bIKOBBIE CPE/ICTBA;

— BJIaJICHHE HaBBbIKAMU [103HABATEIbHON pe(IeKCHN KaK OCO3HAHMS COBEPILAEMbIX
JEHCTBUM U MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMM, IPAHMIL] CBOETO 3HAHUS U
HE3HaHUs, HOBBIX [TO3HABATEJIBHBIX 33/1a4 U CPEICTB UX JOCTHKEHHUS.

IIpenmeTHble pe3yabTaThl:

— c(pOpMHUPOBAHHOCTH MPEICTABICHUNA O MaTeMAaTUKE KaK YaCTU MUPOBOM KyJIbTYpbI U O
MecTe MaTeMaTUKU B COBPEMEHHOH IMBHIIM3AIMH, O CIIOCO0AaX OMHUCAHHS Ha MAaTEMAaTUYECKOM
A3BIKE SBJICHUI PEAJIbHOTO MUPA;

— c(pOpMHUPOBAHHOCTH MPEACTABICHUN O MAaTEMAaTUYECKUX MOHATHIX KaK O BayKHEHIIUX
MaTEMaTHYECKUX MOJEIIAX, IO3BOJIIOIINX ONMCHIBATh U U3y4aTh Pa3HbIC IIPOLECCHI U SBICHUS;
IIOHUMAaHUE BO3MOKHOCTH aKCHOMAaTUYECKOTO ITIOCTPOEHUsI MATEMATUYECKUX TEOPUH;

— BJIAJICHUE METOJaMH JI0Ka3aTeJIbCTB U AJITOPUTMOB PELICHHS; YMEHUE UX NMPUMEHSITH,
IIPOBOJIUTH JOKA3aTEIIbHbBIE PACCYKICHUS B XO/I€ PELICHUS 3a/1a4;

— BJIAJICHUE CTAHJAPTHBIMU NPUEMAMHU PEIICHUS PAalUOHAIBHBIX HUPPALMOHAIbHBIX,
[IOKAa3aTeNbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHHUH M HEPABEHCTB, MX CHUCTEM;
MCII0JIb30BaHUE FOTOBBIX KOMIIBIOTEPHBIX IIPOIPaMM, B TOM 4HCJIE JUIsl IOMCKA IIyTH PEIICHUS U
WJUTFOCTPALIMY PELICHUs] YPABHEHUI U HEPABEHCTB;

— c(pOPMHUPOBAHHOCTh MPEJCTaBICHUH 00 OCHOBHBIX MOHATHSX, HIESIX M METOAAX
MaTEeMaTH4YeCKOro aHaJIn3a;

— BJIAJICHUE OCHOBHBIMU IOHATHSMHM O IIOCKMX M IPOCTPAHCTBEHHBIXI'€OMETPUUYECKUX
¢urypax, uX OCHOBHBIX CBOWCTBaX; C()OPMHUPOBAHHOCTh YMEHHUS PAcIO3HABaTh HA YepTekKax,
MOJENIAX M B pPEabHOM MHUpPE reoMeTpuuecKkue (Uryphl; NMPUMEHEHHE HM3Y4YEHHBIX CBOWCTB
reomMeTpuueckux Quryp u QopMmyn s pemieHHs TeOMETPHUYECKHX 3aJady M 3agad ¢
IIPAKTUYECKUM COJIEPIKAHUEM;

- cOpPMHUPOBAHHOCTh ~ NPEACTABIEHUNH O TMpoleccax U  SBICHUSAX, HMEIOLIUX
BEPOSTHOCTHBIM XapakTep, O CTAaTUCTHUECKUX 3aKOHOMEPHOCTSAX B peaJbHOM MHpe, 00
OCHOBHBIX TOHATHUSX 3JEMEHTAPHONW TEOPUM BEPOATHOCTEW; YMEHHUH HAXOAWUTh M OLICHUBATb
BEPOSTHOCTH HACTYIUICHUs] COOBITUH B NPOCTEHIINX MPAaKTUYECKUX CUTYyalMsIX U OCHOBHBIE
XapaKTEPUCTUKU CIIy4alHbIX BEJIUYHH;

— BJIAQJICHUE HAaBBIKAMU MCIIOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IPOrpPaMM IIpU
peleHnn 3a1ad;

— c(OpMHUPOBAHHOCTh IpeJCTaBIeHUH O HEOOXOIUMOCTH JIOKA3aTeNbCTB IpHU
00OCHOBAaHMM MAaTEeMaTUYECKHUX YTBEP)KICHHUM M pOJM AaKCUOMAaTUKU B  IPOBEIEHUU
JENYKTUBHBIX PacCYXICHUH;

— cOpPMHUPOBAHHOCTh IMOHATHUMHOIO ammapaTa II0 OCHOBHBIM pasfenaM Kypca
MaTeMaTHKH; 3HAHUH OCHOBHBIX TeOpeM, (GOpMYl W YyMEHHUS' HX TPUMEHATh; YMEHUs
JTOKa3bIBaTh TEOPEMbI U HAXOIUTh HECTAHAAPTHBIE CIIOCOOBI pEeLICHUS 3aa4;

— c(OPMHUPOBAHHOCTh YMEHHHM MOJAEIHPOBATh pEaJbHbIE CHUTYallUH, MCCIEJ0BATh
IIOCTPOEHHBIE MOJIENIN, UHTEPIIPETUPOBATH MOJYYCHHBIN PE3YJIBTAT;

— c(pOPMHUPOBAHHOCTh TMPEJACTABICHUA 00 OCHOBHBIX MOHATHUSAX MAaTeMaTUYecKOro
aHalM3a M UX CBOWCTBaxX, BJIAJICHME YMEHHEM XapaKTepu30BaTh IOBeleHUE (YHKIUH,
MCII0JIb30BAaHUE TIOJYYEHHBIX 3HAHUM JUIsl ONUCAHMSI M aHAJIN3a pPEaJIbHbIX 3aBUCUMOCTEN;

— BIIQJICHUE YMEHUSMH COCTABJICHHS BEPOSITHOCTHBIX MOJENIEW MO YCIOBHUIO 3aJa4uu U
BBIYUCIICHUS] BEPOSATHOCTH HACTYIUICHHsSI COOBITMH, B TOM 4YHCIE C NpUMEHEeHueM (opmMyn
KOMOMHATOPUKH U OCHOBHBIX TEOPEM TEOPUM BEPOSTHOCTEW; HCCIEAOBAHUS CIIydalHBIX
BEJIMYUH 110 UX PACIPEIEICHUIO.



Mamemamuxka: aﬂee6pa U Havajia mamemamuieckoco anaiusd, ceomenmpus

ba3oBblii ypoBeHb
«I1pobeMHO-PYyHKIIMOHAJIbHBIE PE3YJbTAThI»

Pasznen |. BoINyCKHUK HAy4YUTCS I11. BoINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCS
Mean Jnsg ucrionb3oBaHus B s pazeumusi mbluiienust, UCNOIb30BAHUS 8 NOBCEOHEBHOU HCUZHU
OCBOCHUS IMOBCEIHEBHOM KU3HU U U obecneyeHust B03MONCHOCIU YCHEUHO20 NPOOOJIICEHUSL 00PA308AHUSL NO CNEYUATbHOCTSM,
npeaMera oOecrieueHust BO3MOKHOCTH He CEA3AHHBIM C NPUKIAOHBIM UCNOIb308AHUEM MAMEMAMUKU

YCIEIIHOI'O NPOAOJDKEHUS

o0Opa3oBaHUs 1O

CIIEIUATIBHOCTAM, HE CBA3aHHBIM

C IPUKJIAIHBIM UCIIOJIb30BAHUEM

MaTEMATUKU

TpeboBaHusi K pe3yJbTaram

Inemenmot — OmnepupoBath Ha 6a30BOM YPOBHE MOHITHUSIMU: KOHEUHOE - Onepl,tpoeambl NOHAMUAMU. KOHEYHOEe MHOHCEeCmeo,
meopuu MHOECTBO, DJIEMEHT MHOXKECTBA, II0JIMHOXKECTBO, 97leMeHm MHOXHCeCmed, NOOMHONCECMBO, nepeceyeHue U
MHOIHCECME MepEeCeUCHNE U 00bEIMHCHIE MHOXKECTB, YUCIIOBBIC 00vbeOUHeHUe MHONCECME, YUCTO08blEe MHONCECEA HA
u MHO’K€CTBA Ha KOOPAMHATHOM MPSIMOM, OTPE30K, MHTEPBAI; KOOPOUHAMHOU NPAMOU, OMPE30K, UHMEPBAI,
mamemamuy | — onepupoBaTh Ha 0a30BOM YPOBHE MOHATHIMHU: NOJYUHMEPBATL, NPOMEINCYMOK C 8bIKOJIOMOU MOYKOU,
ecKoil YTBEpKIECHUE, OTPULIAHUE YTBEPIKIACHUS, HICTUHHBIE U epaghuueckoe npedcmasiieHue MHOXCECME Ha
Jl0cUKU JIOKHBIE YTBEPKACHUS, IPUYNHA, CJICICTBUE, YACTHBIN KoopduHamﬁoﬁ niockocmu,

cilydail 001Iero yTBep K/IeH!Us, KOHTPIPUMED;

— HaXOJWTh NiepecedeHne u 00beAUHEHNE ABYX MHOXECTB,
MPEJICTaBICHHBIX IPaUUECKU Ha YHUCIOBOM MPSIMON;

— CTPOHUTH HA YUCJIOBOU MPSAMOM IIOJIMHOXKECTBO YACIOBOIO
MHOX€ECTBA, 3aJaHHOE MIPOCTEHIINMU YCIOBUSIMH;

— pacrno3HaBaTh JIOKHbBIE YTBEPKIEHUS, OLTMOKH B
pacCyXJIECHHUsX, B TOM YHCJIE C UCIIOJIb30BaHUEM
KOHTPIPUMEPOB.

ONepupo8amb NOHIMUAMU: YMBEPIHCOEHUE, OMPUYAHUE
YMEEPAHCOCHUS, UCTIUHHBLE U IONCHBLE YIMBEPICOCHUS,
ApUYUHA, credcmeue, Yacmubvlll CLyHai ooue2o
ymeepcoenus, KOHmpnpumep;

nPOBEPSIMb NPUHAONEHCHOCb INEMEHMA MHONCECTBY,
HAxoo0umu nepeceyenue u 00beOUHeHue MHONCeCms, 8 Mom
yucie npeodcmagieHHbIX epaguiecKku Ha YUcio8ot npsamotl u
HA KOOPOUHAMHOU NJIOCKOCU,

npPOBOOUMb OOKA3AMENbHBLE PACCYHCOCHUSL OISl




B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

HCITI0JBb30BaTh YHCJIOBBIC MHOXKECCTBA Ha KOOpI[PIHElTHOfI
HpHMOfI AJI1 OIIMCaHUA pE€AJIBHBIX IPOLECCOB U HBHCHHﬁ;
MMPOBOAUTDH JIOTUYCCKUC PACCYKACHUA B CUTyallUAX
HOBCGHHCBHOﬁ KHU3HHU

000CHOBAHUSA UCIUHHOCIU YINEEPHCOEHUI.

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

UCNONB308AMb YUCLOBbIE MHOICECTBA HA KOOPOUHAMHOLL
NPAMOU U HA KOOPOUHAMHOU NAOCKOCIU OIS ONUCAHUSL
PeanbHbIX NPOYeccos U AGNEeHULL,

npoBO0OUMb 00KA3AMENbHbIE PACCYHCOCHUS 8 CUMYAYUSX
N0BCEOHEBHOU HCU3HU, NPU PeuleHUlU 3a0ad U3 Opyaux
npeomemos

Yucna u
ebIparrceHus

OnepupoBaTb Ha 0a30BOM YpOBHE MOHATUSAMU: LIEI0€
YHUCJIO, JEJIMMOCTb YUCeN, OOBIKHOBEHHAs IPO0b,
JeCSITHYHAs APOOb, pallMOHAIBHOE YHUCIIO0, TPUOTMKEHHOE
3HaY€HUE YUCIIa, 4acTh, A0S, OTHOLIEHHUE, IPOLIEHT,
MOBBIIICHUE U MIOHWKEHUE Ha 33JJaHHOE YHUCIIO MPOLEHTOB,
MacIirao;

orepupoBaTh Ha 0a30BOM YPOBHE MOHATHSAMU: JIOTapUpM
YKCIIa, TPUTOHOMETPUYECKAsi OKPYKHOCTh, TPaJyCHasi Mepa
yria, BeIMYMHA yTIJja, 3alaHHOTO TOYKOM Ha
TPUTOHOMETPUUYECKON OKPYKHOCTH, CHHYC, KOCHHYC,
TAQHT'€HC U KOTAHI€HC YIJIOB, UMEIOIINX MPOU3BOJIbLHYIO
BEJIMYUHY;

BBITNOJHATH apu(MeTHYecKue IEHCTBUS C LIEIbIMU U
palMOHATIBLHBIMU YHCIIAMU,

BBITIOJIHATH HECIIOXKHBIE TPE0OpPa30BaHUs YUCIOBBIX
BBIpa)KEHUI, COIepKAIUX CTETIEHU YUCe, TM00 KOPHU U3
Yyucen, 1100 JorapudmMbl YUCEIT;

CpaBHUBATh pallMOHAJIBHBIE YUCIIA MEXKAY COOO0M;
OIICHUBATh U CPABHUBATH C PAllMOHATBHBIMHU YHUCIAMU
3HAYEHUS LIEJIBIX CTEMEHEN YHCell, KOPHEN HATypaIbHOM
CTETIEHU U3 YHUCEJI, JOrapu(pMOB YHCEN B IPOCTHIX CIIydyasx;
n300paxxaTh TOUKaMH Ha YHCIOBOW MPSIMOM LeNIbIe U
paloHaIbHbIE YHCIA,;

n300pakaTh TOUKAMHU HA YUCIOBOM MPSIMOH 11eJIble CTENEHH

C60000HO onepuposamv NOHAMUAMU. Yeloe YUCTO,
denumocms yucei, 0ObIKHOBEHHASI OpOOb, 0eCAMUYUHASA
0podb, PayUOHAILHOE YUCTO, NPUDTUINCEHHOE 3HAUEHUE
yycna, yacmo, 005, OMHOULEHUE, NPOYEHM, NOGbIUUEHUE U
NOHUdICEHUe HA 3a0aHHOe YUCIO NPOYEHMO8, MACUmao,
NPUBOOUNMb NPUMEPDL YUCEN C 3A0AHHBIMU CBOUCMEAMU
oenumocmu;

onepuposams NOHAMUAMU: 102apUPM Yucia,
MPULOHOMEMPUYECKAsL OKPYIHCHOCMb, PAOUAHHAS U
2paodycHas mepa y2ad, 8eIuyuna y2ad, 3a0aHH020 mo4Kou
HAa MPU2OHOMEMPULECKOL OKPYIHCHOCMU, CUHYC, KOCUHYC,
MAH2EHC U KOMAHEHC Y2l08, UMEIOUWUX NPOU3BOTLHYIO
BENIUYUHY, YUCIA e U T,

8LINOIHAMb apupmemuieckue 0eticmeaus, coiemas yCmHule
U NUCbMeEHHbLe NPUEeMbl, NPUMEHSSL NPU He0OX0OUMOCmU
8bIYUCTIUMEIbHBIE YCMPOICMEA,

HAxo0ums 3HaA4eHUsl KOPHs HAmypaibHOU Chenetu,
cmenenu ¢ payuoHaIbHbIM NOKA3amenem, jo2apugma,
UCNONB3YS NPU HEOOXOOUMOCMU 8bIYUCTUMETIbHBLE
ycmpoticmea;

NOIb308AMbCSL OYEHKOU U NPUKUOKOU NPU NPAKMULECKUX
pacyemax;

nPOBOOUMb NO U3BECHHBIM POPpMYIaAM U NPABUIAM
npeoodpazoeanusi OYK8EHHbIX 8bIPANCEHULL, BKIIOUAIOUUX




qucell, KOPHU HaTypallbHOW CTETIEHHU U3 YUCE, JOrapu(Mbl
YUCeN B MPOCTHIX CIyYasix;

BBITOJIHATH HECJIOKHBIE TPE0Opa30oBaHus LENbIX U APOOHO-
palMOHATIBHBIX OYKBEHHBIX BBIPAKCHUN;

BBIPAXKATh B POCTEHIINX CIy4YasiX U3 PAaBEHCTBA OJHY
IIEPEMEHHYIO Yepe3 APYTHUe;

BBIYHCIIATH B IPOCTBIX CIyYasix 3HAUYECHHUS YHCIOBBIX U
OYKBEHHBIX BBIPKEHUHN, OCYIIECTBIISISI HEOOXOAUMBIE
MIOJICTAHOBKH M ITPe0oOpa3oBaHus;

M300paxaTh CXeMaTHUECKH YroJl, BETMYNHA KOTOPOTO
BBIPAKEHA B rpajycax;

OLICHMBATh 3HAKH CUHYCa, KOCUHYCAa, TAHI€HCA, KOTAaHI'€HCA
KOHKPETHBIX YIJIOB.

B nosceonesnoui orcuznu u npu usyuenuu opyaux y4eonvix

npeomemos:

BBITIOJIHATH BBIYMCIIEHUS IPU PELICHUH 3a]1a4
MPAKTUYECKOT0 XapaAKTEPa;

BBITIOJIHATH IPAKTUYECKUE PACYETHI C UCITOIB30BAaHUEM IIPU
HEOOXOMMOCTH CIPABOYHBIX MAaTEPHATIOB U
BBIYMCIIUTEIbHBIX YCTPOUCTB;

COOTHOCHUTH peajibHbIC BEJIMYMHBI, XapAKTEPUCTUKHU
00BEKTOB OKPYKAIOIIEr0o MUPA C UX KOHKPETHBIMU
YHCIOBBIMU 3HAUCHUSIMU;

WCIIOJIH30BaTh METObI OKPYTJICHUS, TPUOIMKEHUS U
MPUKUIKH P PEIICHUU TPAKTHYECKUX 3a/1a4
MMOBCEOHEBHOM KM3HU

cmenetu, KOpHU, 102apUdmol 1 mpueoHoOMempuieckue
dynryuu;

—  HAX0OUMb 3HAYEHUs YUCTOBIX U OYKBEHHBIX 8bIPANCEHULL,
ocyujecmaisis Heooxooumbvlie NOOCMAHOBKU U
npeobpazosanus,

—  uU3006padcamv cxemamuiecku y2oi, 8eIUdUHA KOMOpo2o
8bIPAdICEHA 8 2padycax Uil paouanax;

—  UCNONIb308aMb NPU peuleHul 3a0ad mabIuiHvle 3HAYEHUs.
MPUSOHOMEMPULECKUX PYHKYUL Y2N08;

—  BBINOJIHAMb NEPEBO0 BEIUUUHBL Y2Id U3 PAOUAHHOU MePbl 8
2paodycHy0 u 06pamHo.

B nosceonesnoii sicuznu u npu uzyuenuu Opyeux y4eOHvix
npeomemos:

—  GbINOIHAMb OCUCMBUSL C YUCLOBLIMU OAHHBIMU NPU
Ppeuenuu 3a0ay npaKmu4ecko2o Xapakmepa u 3a0ay u3
PA3IUUHbIX 0bacmert 3HAHUL, UCNONIL3YSL NPU
HeoOX00UMOCmU CNPABOUHbIe MAMEPUATbL U
8bIUUCIUMENbHBIE YCPOUCTNEA,

—  OYeHusamv, CPAGHUBAMb U UCHOLb308AMb NPU PEUUEHUU
NPAKMUYECKUX 3a0ay YUCL06ble 3HAUCHUS. PedibHbIX
8eUYUH, KOHKPEmHble YUCT08ble XAPAKMEPUCUKU
00BEKMOB OKPYACAOUe20 MUPQ

Ypasnuenua
u
Hepagencme
a

Pemath uHelHbIC YpaBHCHUS U HEPABEHCTBA, KBAIPATHBIC
ypaBHEHWUSI,

pemrats norapudmuueckue ypasaenus Buaa log, (bx + c) =
d u npocreiimue HepaBeHcTBa BUa 10gax<d,;

pellaTh MoKasaTelbHbIe ypaBHeHns, Buna 8> °=d (rze d
MOYHO MPEJICTABUTh B BHJIC CTCIICHH C OCHOBAHUEM &) U

—  Pewams payuonanvnuvle, noxazamenvhwie u
Jlo2apughmuyeckue ypasHeHus: U HepageHcmad,
npocmeiuue uppayuoHaibHule U mpueoHoMempuieckKue
VPasHeHUsl, HepaBeHCMBa U UX CUCIEMbl,

—  UCNOIL308AMb MEMOObL peUeHUsl YPAGHEHULL: npUusedeHue K
8UOY «NpouU3BedeHUe PAGHO HYII0» ULU «4ACMHOE PABHO




npocreiiimue Hepapenctsa Buaa 8'<d  (rae d MoxHO
IPEICTABUTh B BUJIC CTCIICHU C OCHOBAHHEM a);.
— TPUBOJHUTH HECKOJIBKO IPUMEPOB KOPHEH MPOCTEHILETo

TPUTOHOMETPHUYECKOTO YPaBHEHUS BUJIA: SinX = &, COSX = a,

tgx = a,ctgx = a, rme a — TabIMYHOE 3HaYEHNE
COOTBETCTBYIOIIEH TPUTOHOMETPHUECKON (DYHKIIHH.

B nosceonesnoti scuznu u npu uzyyenuu Opyeux npeomemos:
— COCTaBJISTBH U PEIIaTh YPABHEHUS M CUCTEMbI YPaBHEHHIA
IIPH PEIICHUN HECIIOKHBIX MPAKTUYECKHUX 33124

HYII0%», 3AMEHA NePeMeHHbIX,
UCNONB308aMb MEMOO UHMEPBALO8 OISl PeUleHUs]
HepaseHcma,

UCNOBb3068aMb 2PAPUUECKULE MEeMOO 011 NPUOIUICEHHO20
Peuers YPasHeHUll U HEPABEHCMS,

uz00paicamsv Ha MPULOHOMEMPULECKOU OKPYIHCHOCIU
MHOHCECMB0 peulenuti NPOCMenuux mpuesoHOMempuiecKux
VPABHEHUll U HEPABEHCME,

BbINOJIHAMb OMOOP KOPHEU YPAGHEHUL UU peuleHull
HepaseHcme 8 COOMeemcmeuu ¢ 0ONOTHUMENbHbIMU
VCILOBUAMU U 0SPAHUYEHUSIMUL.

B nosceonesnoii srcuznu u npu uzyuenuu opy2ux y4eonvix

npeomemos:

COCMABIAMb U peulams YPaeHeHUsl, CUCIEeMbl YPAGHEHULL U
Hepagencmea npu peuleHuly 3a0ay opy2ux y4eoHvlx
npeomemos;

UCNONB308aMb YPABGHEHUS U HEPABEHCMBA 0I5t NOCMPOEHUS]
U UCCAEO0B8AHUS NPOCMETUUX MAEMAMUYECKUX MoOeell
PeanbHbIX CUmyayuil Uiy NPUKIAOHbIX 3A0ay,

yMemb UHMePNPemuposamv NOLYYEHHbIL NPU PEUeHUU
VPABHEHUsI, HEPABEHCMBA UNU CUCTIEMbL Pe3YTbman,
OYeHUBamv e20 Npagoonooodue 8 KoHmexKcme 3a0aHHOU
PEANbHOU CUMYyayuy Ui NPUKIAOHOU 3a0a4u

Dyukyuu

— OmnepupoBaTh Ha 6a30BOM ypOBHE MOHATUSIMHU:
3aBHCUMOCTh BEJIMYMH, QYHKIUS, apryMEHT U 3HaYeHUe
(GyHKIMH, 00J1aCTh OIPENIETIeHNs] U MHOKECTBO 3HAUEHUN
¢byHkuuy, rpaduk 3aBUCUMOCTH, TpaduK GYHKINHU, HYJIU
(GyHKIINHY, TPOMEXKYTKH 3HAKOITOCTOSIHCTBA, BO3pacTaHUE
Ha YUCIIOBOM NPOMEXKYTKE, YObIBAaHHE HA YUCIIOBOM
POMEKYTKE, HAanOOJIbIlIee U HANMEHBIIIee 3HAYCHNE
(GYyHKLINU HAa YMCIOBOM MPOMEXYTKE, EPUOINIECKas

GyHKIMS, TEPHO;

Onepuposamv NOHAMUAMU. 3A6UCUMOCTb GETUYUH,
@yHKYus, apeymenm u 3HavyeHue QyHKyuu, oodracme
onpeoeneHUs U MHOMCeCmMB80 3Ha4eHull YyHKyuu, epapux
3asucumocmu, epagux GyHKyuu, Hyaiu QyHKyuu,
NPOMENCYMKU 3HAKONOCMOSHCMBA, 803PACMAHUEe HA
YUCI080M NPOMEINHCYMKe, YObleaHue Ha YUCTO80M
npomexcymke, Hauboivbulee U HauMeHblee 3HaueHue
@YHKYUU HA YUCTIOBOM NPOMEIHCYMEKE, NEPUOOUUECKAS
dynKyus, nepuoo, uemnas u HeuemHas PYHKYuu;




— omepupoBaTh Ha 0A30BOM ypOBHE MOHATHAMM: MIpsIMasi U
oOpaTHast MPONOPLHUOHAIBHOCTH JIMHEIHAs, KBaApaTHYHAs,
norapudmuueckas U nokazatesbHas QyHKIUH,
TPUTOHOMETPHUUYECKHE (DYHKIIHH;

— pacrno3HaBaTh I'paduKU AJIEMEHTapHBIX (PYHKUIUN: TPSIMON
¥ 00paTHOH MPOMOPIHOHATBHOCTH, TUHEHHOMH,
KBaJAPaTUYHOM, JIOTapu(PMHUIECKON U IMOKa3aTEIHbHOM
(GyHKUINH, TPUTOHOMETPHUYECKUX (DYHKIIHIA;

— COOTHOCHUTH TpaduKHU JIeMEHTApHbBIX PYHKIUN: TPSIMON U
00paTHOM POMOPIIMOHATLHOCTH, JIMHEHHOH,
KBaJPaTUYHOM, JIOTapu(PMUIECKOI U MTOKa3aTeIbHON
byHKIM, TpUroHOMEeTpHUecKuX GyHKIHH ¢ hopMmynamu,
KOTOPBIMU OHM 33/1aHBbI;

— HaxXoAuTh Mo rpaduky npuOIMKEHHO 3HAUYECHUS (YHKIIUU B
3aJJaHHBIX TOYKaX;

—  OmpeAensTh 1o rpaduKy cBoiicTBa GyHKINHU (HYIH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, IPOMEXKYTKU
MOHOTOHHOCTH, HauOOJbIIINE U HAUMEHbIIINE 3HAYCHUS U
T.1L.);

— CTPOMTb 3CKU3 Tpaduka QyHKIMH, yIOBICTBOPSIOIIEH
NPUBEJICHHOMY Ha0Opy yCIOBUH (TPOMEXYTKH
BO3pacTaHus / yObIBaHUs, 3HaUeHUE QYHKIMHU B 3aJaHHON
TOYKE, TOYKH IKCTPEMYMOB U T.]I.).

B nosceonesnoul scuznu u npu usyueHuu opyaux npeomemos:

— OmpenensTh Mo rpadukaM CBONCTBA PeaIbHBIX MPOLIECCOB U
3aBUCUMOCTEHN (HAaMOOBIITNE M HAMMEHBIITNE 3HAYCHUS,
MPOMEKYTKH BO3PACTAHUS U YOBIBAHHUS, IPOMEKYTKU
3HAKOTIOCTOSIHCTBA U T.I1.);

— HUHTEpPIPETHPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM
MPaKTUYECKON CUTYyaIIMU

onepupoams NOHAMUAMU: NPAMAZ U 0OpamHas
NPONOPYUOHATLHOCTb, TUHEUHAS, K8AOPAMUYHAS,
Jloeapupmuyeckas u NOKA3amenbHas YyHKyuu,
mpuzoHomempuieckue QyHKyuu,

onpeoensams 3HaueHue QYHKYUU no 3HAYeHUIo apeymeHma
npU PaAsIUYHLIX CNOCOOAX 3A0aHUS PYHKYUU,

cmpoumo 2paghuxu u3y4YeHHvIX QYHKYUIL,

ONUCHIBAMb NO SPAPUKY U 8 NPOCMEUUUX CLYYAIX NO
dopmyne nosedenue u ceolicmea QyHKYutl, HAxXoOUMsb NO
epagpuxy ynxkyuu naubonvuiue U HauMeHbUIUe 3HAYEHUL,
cmpoums 2cKU3 epaguxka yukyuu, yoosiemsopsoujel
npugedeHHoOM)y HAOOpY YCo8UlL (NPOMENCYMKU
803pacmanus/yovieanus, 3HaveHue QYHKYuu 6 3a0aHHOll
MouKe, MOUKU IKCMPEMYMO8, ACUMNIMOMDbL, HYIU QYHKYUU
um.o.),;

pewams Ypaererust, npocmeliuiue Cucmembvl ypagHe U,
UCNONBL3YSL COUCMBA (DYHKYULL U UX 2PAPUKOS.

B nosceonesnoii srcuznu u npu uzyuenuu opy2ux y4eonsix

npeomemos:

onpeoensams no epapuKkam u UCNOIb308AMb OJisl PeUleHUs
NPUKTAOHBIX 3A0aY CBOUCMEA PEAbHBIX NPOYECCO8 U
3asucumocmeli (HauboIbUIUE U HAUMEHbUUE 3HAYEHUS,
NPOMENCYMKU 803PACMAHUS U YObI6AHUsL (DYHKYUU,
NPOMENCYMKU 3HAKONOCMOAHCEA, ACUMNMOMbL, NEPUOO U
m.n.);

UHMEPNPemupo8ams C80UCMEa 8 KOHMEKCMe KOHKPEMHOU
NPAKMUYeCcKol Cumyayuu;

onpeoensims no epaghuxam npocmetiviue Xapakmepucmuxu
nepuooOUYecKux npoyeccos 8 OUOI02UU, IKOHOMUKE,
MY3bIKe, paouoceszu u op. (amMnaumyod, nepuoo u m.n.)

Inemenmot
mamemamu

— OmnepupoBath Ha 6a30BOM YpOBHE MOHATHSIMHU:
pOM3BOJHAS QYHKIIMH B TOUKE, KacaTelbHasl K rpaQuky

Onepuposams NOHAMUAMU. NPOU3IBOOHASL PYHKYUU 8
MoYKe, KacamenbHas K epaguxy QyHKyuu, npou3eo0Has




uecko2o GyHKIUH, TPOU3BOIHAS () YHKITUY; dyHryuu;
ananusa — OIpeaensaTh 3HaUeHHUE MPOU3BOJHON QYHKIIUU B TOUKE IO BLIYUCAAMD NPOU3BOOHYIO OOHOUNEHA, MHO20YJIEHA,
M300paXeHUIO KacaTelbHOM K TpaduKy, MIPOBEICHHOM B K8AOPAMHO20 KOPHS, NPOU3BOOHYIO CYMMbL PYHKYULL,
3TOM TOUKE; BLIYUCTAMD NPOU3BOOHDBLE INEMEHMAPHBIX PYHKYUL U UX
— pemaTrh HECIOXKHBIE 3a1a4i Ha IPUMEHEHUE CBI3U MEXIY KOMOUHAYUL, UCNONIb3YS CHPABOYUHbIE MAMEPUATbL,
[IPOMEKYTKAMU MOHOTOHHOCTH U TOYKAMU 3KCTpEMYMa UCC1e008amMb 8 NPOCMENUUX CIYUAIX PYHKYUU HA
(byHKHI/II/I, C OHOM CTOPOHBI, U ITPOMEIKYTKaAMHU MOHOMOHHOCMb, HAX0OUMb HAUOOIbUUE U HAUMEHbUUUE
3HAKOIOCTOSIHCTBA U HYJISIMU TIPOU3BOAHOMN 3TON (PyHKIIHH 3HaueHus yHKYul, cmpoums 2papuxku MHO2041EeHO8 U
— C Ipyromu. nPOCmMeuuux payuoHaIbHbIX QYHKYUL ¢ UCNONIb30BAHUEM
annapama mMamemamuiecko2o anaiusd.
B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:
— TOJB3YICHh rpadKaMu, CPAaBHUBATH CKOPOCTH BO3PACTaHUS | B noscednesHoul scusnu u npu usyyeHuu opyeux y4eoHvlx
(pocTta, MOBBIIICHUS, YBETUYCHHS U T.I1.) WJIHX CKOPOCTH npeomemos:
yObIBaHus (IaJ€HUs, CHUKEHHS, YMEHBIIECHHS U T.I1.) peuiams NPUKIAOHble 3a0auu U3 OUOI02UU, PUIUKU, XUMUL,
BEJIMYUH B PEAIBHBIX IIPOLIECCAX; IKOHOMUKU U OpY2UX NpeoMemos, C8sA3aHHblE C
— COOTHOCHUTH IpauKu peajbHBIX MPOIIECCOB U UCCNe008aHUEM XAPAKMEPUCTUK PEaTlbHbIX NPOYECCO8,
3aBUCUMOCTEN C MX ONUCAHUSMHU, BKIOYAIOIIUMU HAX02icOeHUemM HaubOIbUUX U HAUMEHbUIUX 3HAYEeHU,
XapaKTEePUCTUKU CKOPOCTH U3MEHEHHUsI (OBICTPHIi pOCT, CKOpOCMU U YCKOPEHUA U M.N.;
TJIaBHOE TTOHMKEHHE U T.11.); UHmMepNpemupoeams nNOAYy4EeHHble pe3)yabmamol
—  HCIOJIb30BaTh IpapUKU peasIbHBIX MIPOIECCOB JJISI PEIICHUS
HECJIOKHBIX MPUKIAAHBIX 3a7a4, B TOM YUCIIE ONIpeess 1o
rpaduKy CKOPOCTh X0/a Mpoliecca
Texcmosvle | — PeraTh HECIOKHBIE TEKCTOBBIC 337]aUl Pa3HBIX THIIOB,; Pewamo 3a0auu pasnvix munos, 6 mom uucne 3a0aqu
3a0auu — aHaATM3MPOBATh YCIIOBUE 3ajjauu, IPU HEOOXOUMOCTHU NOBbIUEHHOU MPYOHOCMU,

CTPOUTH VISl €€ PELIEHUsI MaTEMAaTUYECKYIO0 MOJIENb;

— TIOHUMATh U UCIOJIb30BATh I PEIICHUS 3a/1a4u
uH(opMaIrIo, MPeCTaBICHHYIO B BUJIE TEKCTOBOU U
CHUMBOJIBHOH 3aITUCH, CXeM, TaOIUIIl, AUarpaMm, TpaduKoB,
PUCYHKOB;

— JeHCTBOBATH IO AITOPUTMY, COJEPKALIEMYCS B YCIOBUHU
3a71a4u;

—  HCIOJIB30BAaTh JIOTUYECKUE PACCYKICHUS TTPU PEIICHUN
3a/1a4H;

8b10UPAMb ONMUMATILHBIL MEMOo0 peuleHUs 3a0au,
paccmampuseas paziuyHvle Memoobl,

CMpoums Mooeilb peueHust 3a0adu, nPo8ooUms
0oKazamenbHble PACCYHCOCHUsL,

pewams 3a0a4u, mpeodyowue nepedopa apuaHmos,
npoGepKuU yCi08uUll, 8b1OOPA ONMUMATLHO20 pe3yIbmama,
AHAU3UPOBANY U UHMEPNPEMUPOBAMb Pe3VIbMAambyl 6
KOHMeKcme YClo8Us 3a0ayu, 8blOUpams peueHusl, He
npomugopedawjue KOHMeKcmy,




— pabotarh ¢ U30BITOUYHBIMU YCIIOBUSIMH, BEIOUpAsi U3 BCEi
UH(pOpMaLKK, TaHHbIE, HEOOXOANMBIE AJIS PEIIEHUs
3ajauy;

—  OCYIIECTBIJIATH HECIOXKHBII mepeOop BO3MOKHBIX PELICHUH,
BbIOMpAsk U3 HUX ONTHMAJIbHOE 110 KPUTEPUSIM,
c(hOpMyJIUPOBAHHBIM B yCIIOBHH,

— aHaJIM3MPOBATH U HHTEPIPETUPOBATH MIOJYyUECHHBIE
pelLlIeHNs] B KOHTEKCTE YCIIOBUS 3a/1a4M, BEIOUpPATh
peleHns, He MPOTHBOPEYaIie KOHTEKCTY;

— peluaTh 3aJlauu Ha pacyeT CTOUMOCTH MOKYIIOK, YCIIYT,
HOE3/I0K U T.IL.;

— pemaTh HECJIOKHBIC 3a7a4H, CBSI3aHHBIE C JIOJIEBBIM
y4acTHEM BO BJaJleHUH (GUPMOH, IPEeIIpPUATHEM,
HEJIBUKUMOCTbIO;

— pemaTh 3a/1a4d Ha MPOCTHIE MPOLEHTHI (CUCTEMBI CKHIOK,
KOMFCCHH) 1 Ha BEIYMCIICHHUE CII0KHBIX IPOIIEHTOB B
pas3InYHbIX CXeMaX BKJIA/I0B, KPEAUTOB U UMOTEK;

— pemaTh NPaKTHYECKUE 3a]1a4H, TPEOYIOIINE UCIIOTb30BAHHS
OTPHIIATEbHBIX YMCEIl: Ha OTPE/ICIICHNE TeMIIEpaTyphl, Ha
oTpeieNIeHue MOJIOKEHUS] Ha BpeMEeHHOI ocH (10 Hatei
SPHI U TIOCIIE), HA IBKEHHE JICHE)KHBIX CPE/ICTB
(mpuxoJ/pacxo), Ha ONpeieeHue IITyOUHBI/BBICOTHI U
T.IL;

— HCIOJb30BaTh MOHATHE MacIuTada A HaXOXKACHUS
paccTosiHUN M JUTMH Ha KapTax, IUIaHaX MECTHOCTH, TTaHax
MOMEIIeHUH, BEIKPOHKaX, IpU paboTe Ha KOMIIbIOTEPE U
T.IL.

B noeceonegnoti scuznu u npu usyyeHuu opyeux npeomemos.

— pelaTh HECJIOKHbIE TPAKTUYECKUE 3aa4H, BO3HUKAIOIINE
B CHUTYallUsIX IMOBCETHEBHON KU3HU

—  nepesooums npu peuleHuu 3a0a4u UHGopmMayuo uz 00HoU
Gopmwvi 8 Opyeyio, ucnov3ys npu HeodXoOUMOCMU CXeMbl,
mabauysl, epaguxu, ouazpammol;

B nosceonesnoii srcusnu u npu uzyuenuu Opyeux npeomenmos:
—  pewams npakmuyeckue 3a0ayu u 3a0ayu u3 Opyeux
npeomemos

T'eomempus

- OHCpI/IpOBaTL Ha 0a30BOM YPOBHC MOHATHAMUA: TOYKA,
npsmasd, ImI0CKOCTh B ITPOCTPAHCTBE, MAPAJIJICIBbHOCTD U
NEPNCHANUKYIIAPHOCTD IMPAMBIX U HJIOCKOCTeﬁ;

- Onepupoeamb NOHAMUAMU. MOUYKA, NpAMast, Ni10OCKOCHb 6
npocmpancmee, napaiileslibHocnib U nepneHOuKleﬂpHocmb
NPAMbBIX U niockocmeii,




— pacno3HaBaTb OCHOBHBLIC BUJIbI MHOT'OI'PAaHHUKOB (HpI/I?)Ma,
nMpaMuIa, IPSMOYTOJIbHBIN Mapajuieenumne, Kyo);

— u300paxkaTh U3ydaeMbie GUTYPHI OT PYKH U C
MPUMEHEHUEM IIPOCTBIX YEPTEIKHBIX UHCTPYMEHTOB;

— Jenath (BBIHOCHBIC) TUIOCKHME YEPTEKHU U3 PUCYHKOB
IPOCTBHIX 00BEMHBIX (DUTYP: BUI CBEPXY, COOKY, CHU3Y;

— W3BJIEKaTh HH()OPMAIMIO O POCTPAHCTBEHHBIX
FCOMETPUYUCCKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEKaAX
U PHCYHKaX;

— npuMeHATh Teopemy Iludaropa npu BeluucieHun
3JIEMEHTOB CTEPEOMETPHUCCKUX DUTYD;

— HAXOJUTh OOBEMBI U TUIOIAIH TOBEPXHOCTEH MPOCTEHIITNX
MHOTOTPaHHHUKOB C IPUMEHEHHEM (hopMy.T;

— pacno3HaBaTh OCHOBHBIE BU/IbI T€N BpaIeHUs (KOHYC,
WIHHID, chepa u map);

— HAXOJUTh OOBEMBI U TUIOMIAIH TOBEPXHOCTEH MPOCTEHIITNX
MHOT'OI'PpaHHUKOB U TCJI BpalICHWA C IPUMCHCHUEM

dbopmyiL.

B nosceonesnoul scuznu u npu usyueHuu opyux npeomemos:

— COOTHOCHUTH a0CTPAKTHBIC T€OMETPUUECKUE TTOHITHS U
(baKThI ¢ peaIbHBIMU KU3HECHHBIMU OOBEKTAMU U
CUTYyalUsIMU;

—  HCIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX
TEOMETPUUYECKUX (PUTYp 7Sl pellIeHUs TUTIOBBIX 3a/1a4
MPaKTUYECKOTIO COACPKAHNUS;

— COOTHOCHUTH IUIOIIAIN MOBEPXHOCTEN TEJI OJJUHAKOBON
(hOpMBI pa3TUIHOTO pa3Mepa;

— COOTHOCHUTH OOBEMBI COCYJIOB OJJUHAKOBOU (hOpMBI
Pa3IMYHOTO pa3Mepa;

— OIeHuBaTh (POpMY MPAaBUILHOTO MHOTOTPAHHUKA ITOCTIE
CITUJIOB, CPE30B H T.II. (OMPEAENISITh KOJIMYECTBO BEPIIIHH,
pebep u rpaHel MoMy4eHHBIX MHOTOTPDAHHHUKOB)

npUMeHAmb OJisl peuleHus 3a0a4 2eomempuieckue axmel,
eciu ycio8usi NPUMEeHeHUs 3a0anbl 8 A6HOU (hopme;
pewams 3a0ayu Ha HAX0HCOeHUe 2eOMeMPUIECcKUX GeIUYUH
no 0bpazyam unu areopummam;

oenamsv (8bIHOCHbBIE) NIIOCKUE YePMENCU U3 PUCYHKOB
00BeMHBIX pucyp, 8 mom Yucie puco8ams U0 C8EPXy,
cOOKY, Cmpoums ceyeHuss MHO202PaAHHUKO8,

U381€KAMb, UHMEPNPEMUPOBAMb U NPE0OPAZ08bIBANND
uHGopmayuro 0 ceomempuyeckux gueypax,
NPeOCMAasiIeHHYI0 Ha YepMedHcax,

NPUMEHSMb 2eoMempuieckue hakmol 05 peuleHus 3a0at,
8 MOM YUCTEe NPeONnOIALAIOUUX HECKOILKO U208 PeUuleHUs;
ONUCHIBAMb 83AUMHOE PACNONONCEHUE NPAMBIX U
na0CKoCcmel 8 NpOCMpancmee;

Gopmynuposams ce0licmea u NPU3HaKu Gueyp;
00KA3bI6ANMb 2e0MEMPULECKUE YIMBEPIHCOCHUSL,

e1adems CManOapmuoll Kiaccupurayuetl
NPOCMPAHCMBEHHBIX ueyp (MUpAMudbvl, NPUMbI,
napanneienuneovl),

Haxooums o6vembl U NIOWA0U NOBEPXHOCMEL
2eoMempuieckKux meji ¢ npuUMeHeHuem Gopmyi;
BLIUUCTIAMb PACCMOSHUS U Yelbl 8 NPOCPAHCIEBE.

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:

UCNOIL3068AMb CEOUCBA 2EOMEMPULECKUX (hucyp 015
Ppeuerust 3a0a4 NPaKkmuyecKoeo Xapakmepa u 3a0a4 u3
opyaux obnacmeii 3HAHUU




Bexmopwviu | — OnepupoBaTh Ha 0a30BOM YPOBHE HOHSATHEM JICKAPTOBBI Onepuposamv noHAMUAMU 0eKAPMo8bl KOOPOUHAMbL 8

Koopounam KOOPJMHATHI B IIPOCTPAHCTRBE; npocmpancmee, 6eKmop, Mo0yib 6eKMopd, PaseHCmeo

bl 6 — HaxOIHTh KOOPJIWHATHI BEPIINH Ky0a U PSIMOYTOJIBHOTO 8EKMOPOB, KOOPOUHANbL 6EKIMOPA, Y201 MENCOY

npocmpanc napaiesienume/a BEKMOpamMu, CKAIAPHOe NPOU3BeoeHUe 8eKMopos,

mee KOJLTUHEapHble 8eKMOPbL,
HAxXo0ums paccmosHue mexcoy 08yMs MmouKamu, CymMmy
BEKMOPO8 U NPOU38eOeHUe BEKMOPA HA YUCTIO, V2Ol MeNCOY
8eKmMopamu, CKaiapHoe npoussedeHue, packiaobléams
BEKMOP NO 08YM HEKOIUHEAPHbIM 8EKMOPAM,
3a0a6ams NIOCKOCMb YPAGHEHUEM 8 0eKapmogou cucmeme
KOOpOuHam;
pewams npocmeiuiue 3a0aiu 86e0eHuemM 6eKmopHo20
bazuca

Hcmopusa — OmnwuceIBaTh OTJCIIBHBIC BBIIAIONINECS PE3YIbTATHI, IIpeocmasnsims 6Kk1A0 BbLOAIOWUXCA MAMEMATNUKOS 8

Mamemamux MOJTyYEHHBIC B XOJIC PA3BUTHSI MATEMATUKN KaK HAyKH; pazeumue MamemMamuKky U UHbIX HAYYHbIX 00aacmell;

u — 3HAaTh NPUMEPHl MATEMATUICCKUX OTKPBITHH U UX aBTOPOB HOHUMAMb POJib Mamemamuku 6 passumuu Poccuu

B CBSI3U C OTEYECTBEHHOW U BCEMUPHOM HCTOPHEH;
— TIOHMMAaTh POJIb MAaTEMATHKHU B pa3BUTHH Poccuun

Memoowt — IlpuMeHsATh U3BECTHBIE METOBI MPU PEUICHUN Hcnonvzosams ocHoBHbIE MemoObl 00KA3amenbCcmad,

Mamemamux CTaH/JapTHBIX MaTeMaTUYECKUX 3a/1ay; NpPOBOOUMb OOKA3AMENbCMEBO U 8bINOIHAMb

u - onpogepoicetue;

3aMCYaTh U XapaKTCPpHU30BATb MATEMATUUCCKHE
3aKOHOMEPHOCTH B OKPYKAIOIIEH IEMCTBUTEIBHOCTH;
IIPUBOJIUTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJE, B TOM YUCIIE XapAKTEPU3YIOLIUX KPAacOTy U
COBEPIIECHCTBO OKPYKAIOIIETO MUPA U MPOU3BEACHUI
HCKYCCTBA

NPUMEHAMb OCHOBHbBLE MEMOObl PeUleHUs
MamemMamuyecKux 3a0ay,

HA OCHOBE MAMEMAMUYecKuUx 3aKOHOMepHOCmell 8 npupooe
Xapakxmepu3zo8amsv Kpacomy u CO8epPuLeHCmE0
OKPYIHCAIOULe20 MUPA U NPOU3BEOCHUU UCK)CCEA,
NpUMEHAMb npocmeliuiue npocpammusle cpeocmea u
971eKMPOHHO-KOMMYHUKAYUOHHbIE CUCEMbL NPU PeUleHUU
Mamemamuyeckux 3a0ay




Conep:kanue y4eOHOr0 mpeaMeTa, Kypca

OcHoBHasi 0a30Basi nporpaMmma

Anredpa u HaYaJia aHAJIU3A

[ToBTOpenue.Pemienne 3a1a4 ¢ CMONB30BAHUEM CBOMCTB YHCET U CUCTEM CUMCIICHUS, JEITUMOCTH,
JIOJIEN M YacTeH, MPOLEHTOB, MOJYJIEN uncen. Pemenre 3a1a4 ¢ UCIIOJIb30BaHUEM CBOMCTB CTENEHEN U
KOpHEH, MHOTOYJICHOB, TPE0Opa30BaHUil MHOTOUYJICHOB U IPOOHO-PAIIMOHATILHBIX BBIPAXKEHUN.
Pemenue 3aa4u ¢ UCNoJIb30BAHUEM IPaAyCHOM MEPBI yriia. Mo1ysib 4ucia U €ro CBOMCTBA.

Pemenue 3a1a4y Ha JBUKEHHE U COBMECTHYIO Pa0OTY C MOMOIIBIO TUHEHHBIX U KBaJAPATHBIX
YpaBHEHUH U UX cucTeM. Pemenue 3a1a4 ¢ IoMOIIBIO YUCIIOBBIX HEPABEHCTB U CCTEM HEPABEHCTB C
OJIHOM MepeMEeHHOH, C MPUMEHEHUEM U300paXKEHHsI YUCIOBBIX TPOMEKYTKOB.

Pemienue 3a1a4 ¢ UCMOJIb30BaHUEM YHCIOBBIX (YHKIMI U UX rpadukoB. Vcnonp3oBanue CBOMCTB U
rpadUKOB JTUHEHHBIX U KBaIPpAaTUUHBIX (YHKIUI, 0OpaTHON MPOMOPLUOHATIEHOCTH U (DYHKIIUU

Yy =X . Tpaduueckoe perieHre ypaBHEHNH 1 HEPABEHCTB.

Tpuronomerpudeckast OKpyKHOCTb, paduannas mepa y2ia. CUHyC, KOCUHYC, TAHT€HC, KOMAH2EHC
IIPOU3BOJILHOTO yriia. OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO U CIEACTBUS U3 HETO. 3HAUEHUS

T T T T

TpuroHomerpuyeckux Gyukimit s yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, E —,g, E pan).
4

Dopmyvl COANCEHUS MPUSOHOMEMPUYECKUX PYHKYUU, POPMYIbl NpUBedeHUs, (POPMYIbl OBOUHO2O0

apeymenma..
Hynu QyHKIMM, mpoMeXKyTKH 3HaKOTIOCTOSIHCTBA, MOHOTOHHOCTH. HanbospIiee 1 HanMeHblIee
3HaueHue Qynkuuu. [lepuoanueckue pyHkiuu. YUeTHOCTH ¥ HEYETHOCTh GYHKIMMA. CrodicHble
dyHryuu.

Tpuronomerpudeckue GyHKIUU Y = COS X, Y =Sin X, y = tgx .@yukyua y = ctgx . CpoiicTea u
rpaduKy TPUTOHOMETPUUECKUX (QYHKIUIL.

ApPKKOCHHYC, apKCHUHYC, apKTaHT'€HC Yucna. Apkxomaneenc uucna. llpocreiime
TPUTOHOMETPHUYECKUE YpaBHEHHS. PelieHne TpuroHoMeTpuIecKiX ypaBHEHUH.

Obpamuvsie mpuecoHomempuyeckue QyHKYuU, ux ceoticmea u epaguxu. Pewenue npocmetiviux
MPULOHOMEMPULECKUX HEPABEHCME.

CreneHb ¢ 1eHCTBUTEIBHBIM MTOKa3aTeNeM, CBoWcTBa creneHu. [Ipocreiimme nokasarenbHble
ypaBHEHHUs U HepaBeHCTBa. [Toka3zaTenbHast pyHKINS U ee CBOWCTBA U rpaduK.

Jlorapudm uncna, cBoiictBa orapudma. Jlecstuunslit norapudm. Yucno e. Hamypanonwiii
noeapugm. IlpeodpazoBanue gorapupMUUecKiX BeIpakeHuil. Jlorapudmudeckue ypaBHEHHS 1
HepaBeHcTBa. JlorapudmMuueckas GyHKIUS U €€ CBOICTBA U Ipaduk.

Crenennas ¢yHKIMS U ee cBoicTBa U rpaduk. UppannoHanbHble ypaBHEHHUS.

Memoo unmepeanos 0s peuieHus HepageHcma.

IIpeobpa3zosanus epaguxos hynkyuii: cosue 6001 KOOPOUHAMHBIX OCel, PACMANCEHUE U
colcamue, ompascenue OmHOCUMENbHO KOOpOuHamuwix ocell. I paghuueckue memoowi peuienus
ypasHenuli u HepageHcms. Pewenue ypasHenuii u Hepagencma, co0epHcaujux nepemerHyio noo 3HaKoM
MOOYJIAL.

Cucmembl nokazamenvbHbix, 102aPUPMUYECKUX U UPPAYUOHATbHBIX YpasHeHuli. Cucmembl
NOKA3aMeNbHbIX, 102APUPMULECKUX HEPABEHCTNS.

Bzaumno oopamuvie pynkyuu. I pagpuxu 63aumno oopammuvix yHKYui.

Ypasuenus, cucmemvol ypasuenuii ¢ napamempom.

[TpousBoauas ¢pyHkiuu B Touke. KacarenpHas k rpaduky QyHkiun. ['eomeTpuyueckuit u
(bu3UYIecKuil CMBICI TPOon3BOIHOM. [Ipon3BoiHbIE SNIeMeHTapHbIX GyHKIMH. [Ipasuna
oughghepenyuposanus.

Bmopas npouseoonas, ee 2ceomempuyeckuii u pusuyecKuti cCMoici.

[TonsiTrie 0 HETIPEPHIBHBIX (QYHKIUAX. TOUKH IKCTpeMyMa (MaKCUMyMa M1 MUHIMYMA).
HccnenoBanue siueMeHTapHBIX QYHKIIMI Ha TOUYKU SKCTpeMyMa, HauboJiblee 1 HauMeHbIlee



3HAa4YEeHHUE C MOMOIIBIO TPOU3BOAHON. [locmpoenue epaghuxos yHKyuii ¢ NOMOUbIO NPOU3BOOHDIX.
IIpumenenue npouzeooHoll npu pewieHul 3a0adu.

[TepBoobpasznas. [lepsoobpasnsie snemenmapuvix yuxyui. Ilnowads kpusoruHeiHou
mpaneyuu. @opmyna Hotomona-Jletionuya.Onpedenennulii unmeepan. Boluucienue niowaoeti
NIOCKUX pueyp u 00bemos men 8pawjeHus ¢ NOMOwbIo UHme2pad.

I'eomerpus

[ToBTOpenue.Pemenue 3a1a4u ¢ npuMeHEHNEM CBOMCTB (UTYp Ha IUIOCKOCTH. 3a1a4u Ha
JI0Ka3aTeIbCTBO U OCTPOCHNUE KOHTPIPUMEpOB. Mcronbp30Banue B 3a/1a4ax MPOCTEHIINX JIOTHYECKUX
npaBu. Pernienue 3aau ¢ UCIOJIb30BaHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOIICHUN B
NPSIMOYTOJIBHBIX TPEYroJbHHUKaX, (PAKTOB, CBSI3aHHBIX C YETHIPEXYyroJbHUKaMu. Pemenue 3a1ay ¢
UCIIOJIb30BaHUEM (aKTOB, CBSI3AaHHBIX C OKPY>KHOCTSIMU. Perienne 3a1a4 Ha u3MepeHus Ha IJI0CKOCTH,
BBIUMCJIEHUE JUIMH U IUIOIae. Pewenue 3a0au ¢ nomMowpbio 6eKmopos u KoopouHam.

Harnsonas crepeomerpusi. @urypsl U ux uzodpaxenus (kyo, nupamua, npusma). OcHosHble
nousamus cmepeomempuu u ux ceoticmsea. CeueHnus Kyoa u Terpaspa.

Touka, npsiMas ¥ TIOCKOCTh B MPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUHU U CIIEACTBUS U3 HUX. B3anmHoe
PacCIIOJIOKEHUE IPSIMBIX U IUIOCKOCTEN B IpocTpaHcTBe. [lapamienbHOCTh NPAMBIX U INIOCKOCTEN B
npoctpanctBe. M300paxkenne mpocTelmx NpOCTPAaHCTBEHHBIX (UTYP HA TJIOCKOCTH.

Paccrosaust Mexy purypaMu B IpOCTPAHCTBE.

Vel B mpoctpancTBe. [lepneHIuKymsipHOCTb MPSAMBIX U TIOCKOCTEH.

[Tpoexmus Gurypsl Ha TWIOCKOCTH. [IpU3HAKHU MEPIEHANKYISPHOCTH MPSMBIX M TUIOCKOCTEH B
npocTtpancTBe. Teopema o Tpex MepneHauKyIspax.

Mmuororpannauku. [lapamnenenunesn. CBoiCTBa MPIMOYTOIBHOTO Mapajuienenumnena. Teopema
[Tudaropa B npoctpanctse. [Ipuzma u nupamua. [IpaBunbHas nupamuia U npaBuibHas MpU3Ma.
[Tpsimast mupamua. DIIEMEHTHI IPU3MBI U TUPAMUIBI.

Tena Bpamenus: TUWIMHIP, KOHYC, chepa u map. OCHOBHBIE CBONCTBA MPSIMOT0 KPYrOBOTO
WIMHAPA, MIPSIMOTO KPYTroBOro KoHyca. M300paskeHue Tes BpaleHnus Ha MII0CKOCTH.

Ilpeocmasnenue 06 yceueHHOM KOHYcCe, ceueHuss KOHyca (napaiiesibHoe OCHOBAHUIO U
npoxoosuee uepes3 6epuiuty), ceueHus YuIuHOpa (NapaiieibHo U NepReHOUKyIAPHO OCU), CeyeHUs.
wapa. Pazeepmxa yununopa u konyca.

IIpocmetiwiue KombuHayUU MHO20CPAHHUKOS8 U Meil 8pawjeHus Medxcoy codoti. Beruucienue
3JIEMEHTOB MPOCTPAHCTBEHHBIX (Uryp (pedpa, JMaroHaIu, yribl).

IInomane MOBEpXHOCTH MPaBUIIBHOM MUPAMHIBI M IPSIMOU Npu3MBbl. [1nomans noBepxHoCcTH
IPSIMOTO KPYTrOBOT'O IIMJIMH/IPA, IPSIMOr0 KPyroBOro KOHyca U 1apa.

[Tonsitue 06 o6beme. OOBEM NMUpPaAMUIBI U KOHYCA, TPU3MBI U IHHHIpa. O0beM mmapa.

Ilooobuvie mena 6 npocmparcmee. COOTHOLIECHUS MEXY TUIOINAASIMUA TOBEPXHOCTEN U
o0bemMaMu NMOAOOHBIX TEI.

Heuoicenus 6 npocmpancmee: napanieibHulll NePeHOC, YEHMPALbHAS CUMMEMPUsl, CUMMEmMpPUs
omHocumenvHo niockocmu, nogopom. Ceoticmea dsudicenuii. Ilpumenenue 08udicenuti npu peueHuu
3a0au.

BekTopsl 1 koopauHATH B TpocTpaHcTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpA HA YHCIIO,
yroi Mexay BekTopamu. KoyuinHeapHblie M KOMIUIaHApHBIE BEKTOPBL. CKaAIApHOE npouzgedenie
gexkmopos. Teopema o paznodiceHuu 6eKmopa no mpem HeKomMnianapHouim eekmopam. CxkanapHoe
npoussedeHue 6eKmopos 8 Koopounamax. IIpumenenue 6ekmopose npu peulenuu 3a0a4 Ha
HAaxoxcoenue paccmosHutl, O1uH, niowaoei u 00vemos.

Ypasnenue nnockocmu 6 npocmpancmee. Ypaenenue cgpepwi 6 npocmpancmee. @opmyna 0
8bIYUCTICHUSL PACCMOANHUSL MENHCOY MOYKAMU 8 NPOCMPAHCMEe.

BepositHOCTB M cTaTucTHKA. PadoTa ¢ JaHHBIMU

[ToBTOpenue. Penienue 3ana4 Ha TabMUYHOE U rpaduueckoe NpeacTaBlIeHne JaHHbIX. Vcnons30BaHue
CBOMCTB M XapaKTEPHUCTHUK YHCIOBBIX HAOOPOB: CPETHUX, HAMOOJBIIETO M HAMMEHBIIIETO 3HAUYCHMUSI,
pasmaxa, ducnepcuu. Pewenue 3a0ay Ha onpeoenenue 4acmomyl U 6epOAMHOCIU COObIMUL.



Buviuucnenue seposimnocmett 6 onimax ¢ pagHo0803MONCHLIMU dNIeMEHMApPHbIMU ucxodamu. Pewenue
3a0ay ¢ npumeHeHuem Kombunamopuku. Pewenue 3a0au na viuucienue 6eposimHocmell He3agUCUMbLX
cobvimuil, npumeHeHue opmyavl crodxceHus eeposmuocmell. Pewienue 3a0au ¢ npumeHenuem
ouazpamm Dinepa, depesa seposmuocmetl, popmyavt bepnynu.

Yenosnas eeposmnocms. Ilpasuno ymnooicenus eepossimmocmeii. Popmyna noiHol 6eposmHoOCmu.
Juckpemnvie cayuatinsie genuuunsl u pacnpedenenus. Hesasucumvle cnyuatinvle genuyutoi.
Pacnpeoenenue cymmbr u npouszsedenus He3a8UCUMbBIX CLYYAUHBIX GETUYUH.

Mamemamuueckoe odcuoanue u oucnepcust Ciydatinou senudunvl. Mamemamuyeckoe odxcuoanue u
oucnepcusi CyMmul CIy4auHulx eenudut. I eomempuyeckoe pacnpeoenenue. bunomuanvroe
pacnpeoeiieHue u e2o C8oLCmaa.

Henpepuvignvie cnyyaiinvie senuuunsl. [lonsmue o nnomnocmu eepossmuocmu. Pagnomeprnoe
pacnpeoeneHue.

Ilokazamenvroe pacnpedenenue, e2o napamempbl.

Ilonsamue o nopmanvrom pacnpedenenuu. Ilapamempuol HopmanbHo20 pacnpedenerus. Ilpumepul
CYYAUHBIX 8EIUYUH, NOOYUHEHHBIX HOPMATILHOMY 3AKOHY (NO2PEUHOCMb USMEPEHUL, POCH Yel08eKd).
Hepasencmeso Yebviwesa. Teopema bepuynnu. 3akon 6onvuux yucen. Bvibopounviii memoo
usmepenus eeposmuocmeti. Ponv 3akona 6oabuiux yucen 8 Hayke, npupooe u obwecmee.

Kosapuayus osyx cryuatinvix eenuyun. Ilonamue o koagpguyuenme xoppenayuu. Coemecmmobie
HabM00eHUs. 08YX CLYYAUHBIX 8eUUUH. BblOOpOUHbI KO Duyuenm Koppenayuu.

Aure0pa 1 Ha4YaJIa MaTeMaTH4YeCKOIr0 aHAJIN3a.

10-11 knace

Yucnosbie pynkunu (94)

Omnpenenenue u criocoObl 3afjaHus 4ncioBoi GyHKIMK . O61acTh onpeaeneHust 1 001acTh 3HaYEHU N
¢bynkuuu. CpoiictBa Gpynkuuii. UccnenoBanne ¢pynkumii. Urenue rpaduka. Onpenenenue u 3agaHue
oOparnoi#t ¢pyukiuu. [Toctpoenne rpadukoB npsiMoii U 0OpaTHON GYHKITHH.

Tpuronomerpnueckne GpyHkuuu (264)

YucnoBass OKpyXHOCTb. JlmMHA AyrM YHCIOBOM OKpPYXHOCTH. YmHciaoBasg OKpPYKHOCTb Ha
KOOpJAMHATHOM MiiockocTu. OrpeneneHre CHUHyca M KOCHHYCAa Ha €IMHUYHOM OKPYXHOCTH.
OmnpeneneHue TaHreHCa M KOTAaHT€HCA. TpUTOHOMETpUYecKHe (QYHKLIHUU YHCIOBOIO apryMeHTa.
VYopouieHue  TPUTOHOMETPUUYECKHUX  BbIpaXkeHHH. TpuroHoMmerpuueckue (QyHKIHUU  YIIOBOIO
apryMmenTa. PelieHre npsMOyroibHbIX TpeyroinbHUKOB. @opmyisl npuBeaeHus. OyHkuus Y=sinx, eé
cBoiicTBa u rpapuk. OyHKIWs Y=COSX, e€ cBoiicTBa W rpaduk. [lepuomuunocts GyHKIME Y=SINX,
y=cosx. [Tocrpoenue rpaduka pynkiuii y=mf(x) u y=f(kx) mo uzsectaomy rpaduky dyukpu y=Ff(x).
Oynkuuu Y=tgX u y=ctgx, ux cBoiicTsa u rpapuku.

Tpuronomerpnuyeckne ypapuenust (104)

Omnpenenenre U BEIYUCIEHUE apKKOCUHYca. Pemienne ypaBHeHus Cost=a. OnpeseneHne U BoIYUCICHNE
apkcuHyca. PeiieHne ypaBHeHus Sint=a. ApKTaHTeHC W apKKOTaHreHc. PenieHue ypaBHeHHH {gX=a,
ctgx=a. [IpocTeine TPUrOHOMETPUYECKHE YPaBHEHUS. Pa3IMuHbIe METO/IbI pELIEHUS] YPAaBHEHUM.
OnHOpOHBIE TPUTOHOMETPUUYECKUE YPABHEHUS.

IIpeoOpa3oBanne TPUTOHOMETPUUYECKHUX BbIpaxkeHui (154)

CuHHYyC 1 KOCUHYC CyMMBI ¥ pa3HOCTH apryMEHTOB. TaHI'€HC CyMMBI U pa3HOCTH apIyMEHTOB.
®opmynbsl  ABoMHOrO aprymenrta. llpeoOpazoBaHue CyMM TpPUTOHOMETPUYECKUX (YHKIMNA B
npousBezaeHue. [IpeobpazoBanue Npou3BeIeHUI TPUTOHOMETPUUYECKUX (YHKIIUN B CYMMBI.
IIpousBoanas (314)

YucnoBble OCIEOBATENBHOCTH M UX cBocTBa. [Ipenen mocnenoBatensHocTH. CymMMa 6eCKOHEUHON
reomerpuyeckoil mporpeccun. Ilpenen ¢gynkuumu Ha OeckoHeuHocTH. llpenen yHkuum B TOUKe.
[Tpupamenue aprymenta. Ilpupamenue ¢ynkuuu. Onpenenenue npousBogHOW. [IpousBogHas u
rpaduk Qynkuuu. IlpomsBogHas u kacarenbHas. DOpMyNbl UIsl BBIYMCIEHUS MPOU3BOIHBIX.
ITpousBonnas crnoxkHoi ¢yHkiuu. [IpuMeHeHHe NPOM3BOAHOW [UId HccieoBaHUS (GYHKIMNA Ha
MOHOTOHHOCTb M 3KCTPEMYMBI.



I'padpux yaxmum, rpadpuk npousBogHoi. IlpuMeHeHne mMpoU3BOAHON sl UCCIEIOBaHUS (YHKIUH.
[TocTpoenue rpadukoB Gynkmuii. 3agaun ¢ mapamerpom. [ padudeckoe pemeHue.

AJNTOPUTM OTHICKAHHSI HAaUOOJIBIIETO U HANMEHBILIETO 3HAYCHUI HEMPEPHIBHON (DYHKIIUU HA OTPE3KE.
ITpuMeHeHre MPOU3BOAHOM ISl OTHICKAHUS HAUOOJIBLIET0 M HAaUMEHbILIEro 3HAYEHUH HEeNpepbIBHON
¢byHKIMKM Ha TpOMeXyTKe. TeKCTOBbIE M TeOMETpUYECKHe 3aJayd Ha OTHICKAHWE HAWOOJNBIINX H
HaMEHBUINX 3HAUYCHUH BEJINYMH.

Oo6o6marwuee nopropenne (11 yacon)

11 kiace

Crenenu n kopuu. Crenennnie gyHkuuu. [loHsarue KopHs N-i cTeneHu U3 JIEHCTBUTEIBHOIO YHCIA.

n o % o
OyHKIIUU y:ﬁ, ux cBoiictBa u rpapuku. CpoiicTBa  KOpHA N-ii ctenenu. [IpeoOpasoBanue

BBIp@)XEHUH, colepxamux paaukansl. OO000leHre NOHATUS O Mokasartene creneHu. CTeneHHble
¢byHKuMU, UX cBOIcTBA U rpaduku (BKIoUas nuddepeHupoBaHie U UHTErpupoBanue). M3Bieuenue
KOpHEH N-1 cTeneHn U3 KOMIUIEKCHBIX YHCEll.

IMoka3arenbHas u Jorapudpmuueckas ¢pynkuuu. [TokazarensHas QyHKIUs, ee CBOMCTBA U TpaduK.

[TokasatenbHbIC ypaBHEHHS M HepaBeHcTBa. [loHsTue norapudma. Oynkuus Y = |0an, €e CBOICTBa

u rtpapuk. CpoiictBa sorapudmoB. Jlorapudpmuyeckume  ypaBHEHHST W HEPAaBEHCTBA.
HuddepennnpoBanue mokazaTeabHON U TorapupMuueckon (yHKIHH.

IlepBooOpa3nasi umHTerpaj. IlepBooOpasHass W HeomnpeneNeHHbId uHTerpain. OnpeneneHHbII
WHTErpal, €ro BBIYUCIIEHWE U CBOWCTBA. Bprumcnenue rmiomanei miuockux ¢uryp. I[Ipumepst
MIPUMEHEHHSI MHTETpaia B (PU3HKe.

DJjieMeHTbl KOMOMHATOPUKHU, CTATHCTUKU U TeOpHHU BeposiTHOcTeil. TabnuuHoe u rpaduyueckoe
MPEACTABICHUE JaHHBIX. YMCIOBBIE XapaKTEPUCTUKU PSAOB  JaHHBIX. [loouepenHbli U
OJTHOBPEMEHHBIM BBIOOP HECKOJBKUX DJIEMEHTOB M3 KOHEYHOro MHOXecTBa. Dopmynbl uucia
MEPECTaHOBOK, COYCTAHM, pa3MelIcHW. PemeHne KOMOWHATOpHBIX 3amad. Dopmyrna OwHOMA
Herotona. CpoiictBa OmHOMHanbHBIX KoddduiuenToB. TpeyrompHuk Ilackana. DneMeHTapHble U
CIIO)KHBIE COOBITHSI. PaccMoTpeHme cimydaeB M BEpOSTHOCTh CYMMBI HECOBMECTHBIX COOBITHH,
BEPOATHOCTH MPOTUBOMOJOKHOTO coObITHs. [loHATHE O He3aBUCHUMOCTH cOOBITHI. BeposaTHOCTh U
CTaTUCTUYECKasl 4YaCTOTa HACTYIJICHUS COOBITHSI.

VYpaenenus u nepasencmea. Cucmemst ypagenenuil u nepaserncms. Pasnocunvnocms ypasnenuu. Obwue
Memoovl  peuleHusi  YpagHeHUl. Ypasnenus ¢ mooyniamu. Hppayuonanvuvie ypagHeHusl.
Jokazamenvcmeo nepagencms. Pewenue payuonanbHulx HepageHcme ¢ OOHOU NepeMeHHOU.
Hepasencmea ¢ mooynamu. Hppayuonanvhvie HepaseHcmea. Ypasnenusi u HepaseHcmea ¢ O08YMs
nepemennvimu. Jfuogpanmosvr ypasnenus. Cucmemvl ypasHeHuul. Ypaenenus u HepaseHcmea c¢
napamempamu.

Ilosmopenue.  Yucnosvie  pynkyuu. Ilpeobpazosanus  mpucoOHOMEMpPUYECKUX — GbIPANCEHUIL.
IIpouseoonas. Ilepsoobpasnas u umnmezpan. Ilokasamenvuvie u nocapugmuyeckue ypasHeHus u
HepaseHcmada.

ApudmeTnueckuii KOpeHb HaTypalibHON creneHu. CTeneHb € JEHCTBUTENBHBIM IOKAa3aTEelIeM,
cBoiicTBa creneHu. CreneHHas (QyHKIUS M ee cBoiicTBa M rpaduk. BzaumHo oOparHble (hyHKIMH.
I'paduku  B3aumHO  oOpatHbIX  (QyHKuUMA.WppannoHanbHble  ypaBHeHus. MppanumoHanbHbIe
HEPaBEHCTBA.

[TokazarenbHast pyHKUIMS U ee cBoicTBa U rpaduk. [Ipocreiiimne nokazarenbHble YpaBHEHUS U
HEPaBEHCTBA.



Jlorapudmuueckas pyHKIuUs U ee cBOHCTBa U rpaduk. Jlorapugm, cBoiicTa norapudma. JlecaTHuHbIN
U HaTypanbHbIA Jorapudm. [IpeodOpazoBanue norapudmudeckux BoIpaxkeHui. Jlorapudmudeckue
ypaBHEHHsI H HepaBeHCTBAa. Ymcino € u  ¢yHkuus Y= €X . Cucremsl IOKa3aTeNbHBIX,
Jorapu(MHUUECKUX U UPPALMOHANBHBIX ypaBHEHUH. CHCTEMbI MOKa3aTeNbHbIX, JOTapu(PMUUECKUX U
UppaLMOHAIIbHBIX HEPABEHCTB.

Paaguannas mepa yriia, TpUrOHOMETpUYECKas OKPY>KHOCTb. TpUroHOMeTpudeckre (PyHKIUM Yucen U
yrioB. QopMysbl MPHUBEIEHUS, CIOKEHHS TPUTOHOMETPUYECKUX (YHKIMHA, (opMynsl IBOMHOTO U
IIOJIOBUHHOTO aprymenTa. [IpeoOpa3oBanue cyMMbl, pa3HOCTH B IPOM3BEAEHUE TPUTOHOMETPUUYECKUX
¢byHKUIMH, 1 HAOOOPOT.

Tpuronomerprueckue ypaBHEHHsi COSX=a, SinX=a, tgX=a, OXHOPOIHBIC TPUTOHOMETPHYCCKHUEC
ypaBHeHUs. PemieHue DnpoCTEHIINX TPUTOHOMETPUYECKUX HepaBeHCTB. [Ipocreiime cucreMsl
TPUTOHOMETPUUECKUX YPaBHEHUH.

I'eomerpus.

OcHOBHbBIE TIOHATHSA I'€OMETPUM B NPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU M CIEACTBHS W3 HHX.
[TonsTre 006 aKCMOMATHYECKOM METOJIE.

Teopema Menenas s terpadapa. llocTpoeHne cedeHME MHOTOTPAaHHHUKOB METOAOM  CIENIOB.
LenTpanibHOE TpoeKkTHpOBaHKE. [locTpoeHNE CeYeHNIT MHOTOrPAaHHUKOB METOJIOM MPOEKIIUH.
CkpemuBaroniyecs npsiMble B MIPOCTPAHCTBE. YTOJ MEXIYy HUMU. MeTolbl HaXOKICHUsI PACCTOSHUN
MEXy CKPEIIUBAOLIIUMUCS NPSMBIMU.

Teopemsl 0 napaIeIbHOCTH NPSIMBIX U IVIOCKOCTEN B pocTpaHcTBe. [lapannensHoe npoeKkTupoBanue
u n3o0paxenue Guryp. I'eomerpuueckne Mecta TO4eK B IPOCTPAHCTBE.

[lepnenukynapHOCTh NpsAMOM M IIockocTu. OpToroHanbHOE NpoekTupoBaHue. HakinoHHbIE n
npoekuuu. Teopema o Tpex NeprneHIuKyIspax.

PaccrosHust Mexnay ¢urypamu B npoctpaHcTBe. OOIIMH NMEpHEeHAMKYISp ABYX CKPELIMBAIOLIUXCS
psAMBIX. MeTOoAbl HaXO0KAECHUS PACCTOSIHUN MEXAY CKPELIMBAIOIIUMUCS IPSIMBIMH.

Yruel B mpoctpaHcTBe. IleprneHIuKynspHbBIE IUIOCKOCTH. TpexrpaHHBIi M MHOTIOTPaHHBIM YIOJL
CpoiicTBa MJIOCKMX YIJIOB MHOrorpaHHoro yria. CBoilcTBa IJIOCKUX M JBYI'PaHHBIX YIJIOB
TPEXTPaHHOTrO yria. TeopemMbl KOCUHHYCOB U CUHYCOB JUJIsl TPEXTPAHHOIO YIJIA.

Bunel MHOrorpanHukoB. IIpaBuibHble MHOTOrpaHHMKH. Pa3zBepTku MHororpanHuka. Kpartdaimue
IIyTH Ha IIOBEPXHOCTH MHOTOTPaHHHUKA.

Teopema Ditnepa./|BoNCTBEHHOCTh MPaBUIIBHBIX MHOTOTPAaHHUKOB.

IIpusma. Ilapamrenenunen. CsolictBa mnapauienenunena. I[IpAaMoyronbHsll  NapauieIenUunen.
Haxnonneie npusmsl. [Lnomans oproronanbHou npoekuu. [lepneHauKkyaspHOe ceYeHUE MPU3MBI.
[Tupamuna. Buasl nupaMuy. DJ1eMEHTHI IPaBWIIBHON MUpamMuabl. [Inpamuasl ¢ paBHOHAKIOHEHHBIMU
pedpamu ¥ rpaHsIMH, UX OCHOBHbIE CBOWCTBA.

Buner terpasapoB. OpTOLEHTpUUYECKUN TETpa’ap, KapKacHbIA TEeTpad’lp, PaBHOTPAHHBIM TETpasap.
[IpssMmoyronbHBIA TeTpadap. Meauansl u OuMenuaHbl TeTpadapa. [locTpauBaHue TeTpasapa 10
napajuleenume/a.



TeMaTnuyecKoe IVIAHMPOBAHUE C YKA3aHUEM KOJIMYECTBA YaCOB, OTBOJAMMbIX HA OCBOEHHE
Ka:KI0ii TeMbI

Temaruueckoe niuanupoBanue . AnreOpa u Hadana ananu3a 10 knace. ABropsl A.I"Mopakosuy,

I1.B.CemeHOB.
Ne ypoka Tema ~
I'naBa |. YucaoBbie ¢pyHkuuu — 10 4
1-3 YucnoBas GyHKIHUS U CIIOCOOBI ee 3a1aHus 3
4-6 CaoiicTBa pyHKUINI 3
7-8 Ooparnas pyHKIUSA 2
9 Koumponvnas paboma Nel «Qucnosas ¢pynkyusy 1
10 Amnanus kp paboTa Haj OIIMOKaMH
I'nasa Il. Tpuronomerpnueckne GyHknum -26 4
11-12 YucnoBasi OKpY>KHOCTb 2
13-15 UucnoBasi OKpY>KHOCTh Ha KOOPJMHATHOM TJIOCKOCTH 3
16 YucnoBas OKpYKHOCTh Ha KOOPJIMHATHOM MIIOCKOCTH 1
17-18 CuHyC 1 KOCUHYC 2
19 TanreHnc u KoTaHreHc 1
20-21 Tpuronomerpuueckre QyHKIIUN YUCIOBOIO apryMeHTa 2
22-23 Tpuronomerpuyeckue GyHKIIUU YTIOBOTO apryMeHTa 2
24-25 ®dopmyIbl TpUBEIEHUS 2
26 Koumponvnas paboma Ne2 1
27-28 dyHknus y=Sinx, ee CBOWCTBA U rpaduK 2
29-30 @OyHKIUS y=COSX, €€ CBOKWCTBA U TpaduK 2
31 [MeproanyHOCTh GYHKIMNA Y=SINX, y=COSX 1
32-33 IIpeoOpa3oBanue rpadKOB TPUTOHOMETPUUIECKUX (PYHKITHIT 2
34-35 OyHkun y=tgX, y=ctgx, uX CBOWCTBa U rpaduKu 2
36 Koumponvnas paboma Ne3 « Ceoticmea mpucoHomempuieckux 1
DyHKYULL»
I'nasa |1l. Tpuronomerpuyeckue ypaBHenust — 10+1 4.

37-38 ApxkkocuHyc. YpaBHeHHE COSt=a 2
39-40 Apkcunyc. YpaBHeHue Sint=a 2
41 ApKTaHreHc 1 apKKOTaHreHC. Y paBHeHus tgt=a ,ctgt=a. 1
42 Kontponbnas padota 3a 1 momyroaue 1
43 [Ipocreiimne TPUTOHOMETPUYECKUE YPABHEHUS 1
44 Mertoas! peleHns: TPUrOHOMETPUY. YPaBHEHUN 1
45 OAHOPOHBIE TPUTOH. YPAaBHEHUS 1




46

[ToBTOpenue : TpUroHOM. ypaBHEHUS

47 Konmponvnas paboma Ne4 « Tpueonomempuueckue ypasHenusi»
I'nasa IV. [Ipeo6pa3oBaHue TPUTOHOMETPHUYECKHUX
BbIpakeHuii- 154
48-49 CuHYC 1 KOCHHYC CyMMbI apT'YMEHTOB 2
50-51 CHHYC ¥ KOCHHYC pa3HOCTH apryMEHTOB 2
52-53 TaHTeHC CYyMMBI ¥ pa3HOCTH apTyMEHTOB 2
54-56 @opmyJibl JBOMHOTO apryMeHTa 3
57-59 [IpeoOpa3oBanue cyMM TPUTOHOMETPHUYECKUX (QYHKIUN B 3
IPOU3BEIICHUS
60-61 [IpeoOpa3oBanue Npou3BEACHUS TPUTOHOMETPUYECKUX (QYHKIUH B 2
CYMMBL.
62 Konmponvnasa paboma Ne5 « Tpueonomempuueckue aulpaxceHussy» 1
I'naBa V.IIpoussoanas — 31 u.
63 YucnoBbie OCIEI0BATEIBHOCTH M UX CBOMCTBA 1
64 [Ipenen ynucnoBoM MOCIEA0BATEILHOCTH 1
65-66 Cymma 0ecKOHEHYHOH TeOMEeTPUYECKO MOCIeI0BATeIbHOCTH 2
67 [Ipenen pynkunu Ha GECKOHEYHOCTH 1
68 [Ipenen pyHkunu B TOUKe 1
69 [Ipuparmienue aprymenTa, npupamienue QyHKIuu 1
70-72 Onpenenenue Nporu3BOHON 3
73-76 Boruncnenue npou3BoaHbIX 4
77 Konmponvnas paboma Ne6 «Ilpouzeoonasny» 1
78-79 VYpaBHeHHE KacaTeNbHOU K TpapuKy (YHKIIHHA 2
80-82 [TpumeHeHre TPON3BOTHON ISl KCCIIEIOBAaHNN (QYHKIINH HA 3
MOHOTOHHOCTB M 9KCTPEMYMBbI
83-85 [TocTpoenne rpadukoB GpyHKITHIA 3
86 Konmponvnas paboma Ne7 «Ilpumenenue npouzsoonou»
87-89 [TpumMeHeHre TPOU3BOIHOMN /JIS1 OTHICKAHUS HAUOOJIBIIETO U
HAaWMEHBIIIETO 3HAYCHUH HENPEPHIBHOW (DYHKIIMU HA TIPOMEKYTKE
90-92 3amaun Ha OTBICKAHHWE HAUOOJIBIINX U HAUMEHBIINX 3HAUYCHUN 3
BEJTMYMH
93 Koumponvnas paboma Ne§ «Hccnedosanue ghynxyuuy 1
IToBTOpenune xypca 10 knacca — 9 4.
94 Tpuronomerpuueckre GyHKIUU 1
95 I'omoBas KOHTpoONBbHAs paboTa 1
96 Tpuronomerpuieckrne ypaBHEHUS 1
97 [Ipeo6pa3oBaHne TPUTOHOMETPUUYECKUX BBIPAXKEHUN 1
98 [Tpon3BoHAs U €€ TPUMEHECHUE 1
99-101 Pemrenne 3agauy. 3
102 O06o06menne kypca anredpsr 10 kiracca 1




TemaTnyeckoe mIaHMPOBaHUE Y4eOHOro Marepuaa no reomerpunl( kiaacc

Howmep Copepxanue Kon-Bo
ypoKa 9acoB
AKCHOMBI CTEpPeOMETPHHU M X OCHOBHbIE CBOMCTBA. 6
1-2 Axcuomsl ctepeomeTprn. CyIiecTBOBaHUE TIOCKOCTH, TPOXOISIIEH 2
yepe3 JaHHYI0 MPAMYIO U JAaHHYIO IJIOCKOCTh. 3aMeyaHue K akcuome 1.
3-4 IlepeceueHue mMpsIMOI C MJIOCKOCTHIO 2
5-6 Cy1iecTBoBaHKE IIIOCKOCTH NMPOXOASALICH Yepe3 TPU JaHHbIE TOUKH. 2
Pa3buenune npocTpaHcTBa Ha IBa MOJTYHIPOCTPAHCTBA.
IlapaieJbHOCTh MPSIMBIX H IJIOCKOCTEl 14
7-10 ITapamrensHbIe IpsMBIE B TIpocTpaHcTBe. [Ipu3HaK mapamieTbHOCTH 4
TPSMBIX.
11 ITpu3HaK napanaesapbHOCTH NPSIMO U IIIOCKOCTH. 1

12-13 [Tpu3HaK mapamenbHOCTH TUIOCKOCTEH 2
14 CymiecTBOBaHME IIIOCKOCTH MApaJUIeTbHON JaHHOM. 1

15-17 CBoiicTBa MapaJlIeIbHBIX MJIOCKOCTEH. 3

18-19 H300paxkeHre MPOCTPaHCTBEHHBIX (UTYp HA TNIOCKOCTH 2
20 Pemrenue 3agau 1
21 Konrpoannas padora Nel

IlepneHAUKYJIAPHOCTH MPSIMBIX H IUIOCKOCTEH 24

22-24 IepnieHAUKYASIPHOCTH MPSAMBIX B TpocTpaHcTBe. [Ipu3Hak 3

NEePIEHIUKYISIPHOCTH MPSIMOH U TIIIOCKOCTH
24-26 IlocTpoeHne nepneHINKYIAPHBIX MPSMON U TTOCKOCTH. CBOKCTBA 3
NEPICHIUKYISIPHBIX MPSIMON U IMIIOCKOCTH.

27-30 [lepnenauKyIsip ¥ HAKJIOHHASL. 4
31 Pemrenue 3agau 1
32 KonTpoabHas padora Ne 2 1

33-35 Teopema 0 Tpex nepreHAuKYIsIpax. 3

36-38 [Tpu3HaK MepreHAUKYISIPHOCTH TIOCKOCTEH. 3
39 PaccrosiHre MeX/Ty CKPEeIMBAIOIUMHCS TIPSMBIMH. 1
40 IIpuMeHeHne OpTOroHaAIBHOIO MPOEKTUPOBAHUS B TEXHUYECKOM 1

YepUEeHUH
41 Pemrenue 3amau 1
42 KounTpoanHasi padota Ne 3 1
JlekapToBbI KOOPAUHATHI H BEKTOPHI B MPOCTPAHCTBE 15

43-45 BBeneHune nexkapToBbIX KOOPAMHAT B MPOCTpaHCTBE. PaccTosiHue Mex 1y 3

toukamu. KoopanHaTh! cepelnHbl OTpe3Ka

46-47 [IpeoOpazoBanue cuMMeTpuu B mpocTpancTBe. CHMMETpHS B IPUPOE U 2

Ha MPaKTHKE.

48 JIBr)KeHne B IpOCTPaHCTBE. 1

49 [TapannensHbIi IEpeHOC B IpocTpaHcTBe [lomo0ne mpocTpaHCTBEHHBIX 1
¢uryp

50 Yros Mexay CKpeUMBAIOIUMUCS IPSIMBIMU YTOJI MEXAY IPSIMOU 1 1
TJIOCKOCTBIO

51-52 Yron Mexay MI0CKOCTIMU 2
53 [Inomanas opTOroHaILHON MPOSKIMH B IPOCTPAHCTBE. 1
54 BekTopsl B IpocTpaHCTBE 1
55 JeiicTBusI HaJ BEKTOPaMH B TPOCTPAHCTBE 1
56 Pemenune 3amaa 1
57 KonTpoabHas pabora Ned 1

H36paHHble BONPOCKHI TeOMETPHH 9
IloBTOpeHMe penieHue 3agad 1




| Koutpoabhas paGora NeS(utoropas)




TemaTnyeckoe yuedOHOr0 MaTepuaJia Mo ajredpe U Ha4Yajaa aHAJIU3A

11 kace
Ne Komma
napa €CTBO
rpad Copeprkanre yueOHOTO MaTepuana YpPOKO
a B
| MIOJYT'OJAUE
[ToBTOpenne. TpuronomerpryeckueyHKIINN,ypaBHEHHS. 1
IToBTOpenue. TpUroHOMETpUUECKUEYPABHEHHUS 1
[IpousBogHast, NPUMEHEHHETTPON3BOTHOM. 1
[IpousBoanast, mpUMeHEHUE TPOU3BOIHON. Bx0OHoIl cpe3. 1
I'naBa 6. Ctenenu n kopHu. CTeneHnble GyHKIMA 18
33 | IlonsTHe KOpHSI -0 CTETIEHH U3 ACHCTBUTEILHOTO YHCIIA 1
3 | Kopens n-oli CTeNeHU U3 ASHCTBUTESILHOTO YUCIIa 1
34 | dynxkmm y = Vx 1
34 | dynxiuny = Vx mux rpapuxu 1
34 | dynkimn y = VX ,ux cBoiicTBa 1
35 | CgoiicTBa KOpHS 1-0i CTETICHH 1
35 | [IpumeneHne CBOWCTB KOPHS #-OU CTETIEHU 1
35 | CoiicTBa KOpHS n-Oi CTENEHH, pEIlICHHE YPaBHEHUH 1
36 | [IpeoOpazoBaHue BRIPAKEHUH, COMEPIKAIINX PAIUKAIIbI, OCHOBHBIC TIOHSATHUS 1
36 | [IpeoOpazoBaHue BRIPOKEHHU, CONEPIKAIIMX PAIHKAIIBI 1
36 | [IpeoOpazoBaHue BRIPOKEHU, CONEPIKAIIMX PAHUKAIIBI 1
Koumponvuasa paboma Nel 1
37 | AHanu3 KOHTPOJIBbHOH paboThl. O000ILIEHNE TOHTHS O TIOKA3aTeNe CTeIeH! 1
37 | OboOuIeHre MOHATHS O MOKa3aTeNe CTENeH!, YIPOIIeHNE BhIPaKEHUH. 1
37 | O0o0meHne MOHATHS O [TOKa3aTele CTENCHH, PellIeHHe YPaBHEHUH 1
38 | Crenennble pyHKIMHU, UX CBOMCTBA U IpaduKH 1
38 | Crenennble QyHKIMU, UX CBOWCTBA U TpaduKu, HAXOXKICHHE HANOOIBIIETO U 1
HauMEHbIIIEr0 3HAYCHUs (DYHKIIMU, TIOCTPOSHHE Ipa)uKoOB
38 | Crenennble QyHKIMU, UX CBOWCTBA U TpaduKu, pelieHne ypaBHEHHUHA 1
I'naBa 7. lloka3aTeabHas u Jorapupmuyeckas GyHKIMHU 29
39 | Ilonstue nmokazarenabHOM HyHKINH. 1
39 | IlokazarenbHas GyHKIUS €€ CBOMCTBA U rpaduK 1
39 | okazarenpHast GyHKIUS €€ CBOWCTBA U rpaduK 1
40 | [NokasarenbHbIC YpaBHEHHUS 1
40 | Mertosl pelieHus MoKa3aTeIbHbIX YpaBHEHHUH 1
40 | Pemenue nokaszaTeqbHBIX ypaBHEHUH 1
40 | I[loka3arenbHbIC HEPABEHCTBA 1
40 | Pemenue nokasaresbHBIX HEPABEHCTB 1
Konmponwvuasa paboma Ne2 1
41 ‘ [onsTie norapupma 1




41 | Beiuucnenwue sorapupMoB 1
42 | Oynkimsa y = log, X ,e€ cBoiicTa u rpaduk 1
42 | Tloctpoenue rpaduKoB JorapuGMUIEcKor GYHKITUH 1
43 | CgoiicTBa orapu¢pmoB 1
43 | IIpumeHeHHe CBOMCTB jjorapudma K Mpeodpa30BaHUIO BRIPAKEHUH 1
43 | [lpumeHeHue CBOMCTB Jorapudma K mpeodpa3zoBaHUIO BEIPAKECHUH 1
44 | Jlorapudmmyaeckue ypaBHEHUS 1
44 | CrocoObl perieHust JorapuGMUIECKUX ypaBHEHUH 1
44 | Pemenue norapu()MUUECKUX ypaBHECHHUN 1
Konmponvnuaa paboma Ne3
45 | JlorapudmMuieckue HepaBEeHCTBA 1
45 | Pemenue norapu()MUUECKUX HEPABEHCTB 1
45 | Pemenue norapu(yMUUECKUX HEPABEHCTB 1
46 | Ilepexox k HOBOMY OCHOBaHHIO JOrapugma 2
47 | JduddepernupoBanne moka3aTeIbHON 1 JorapuMuIeckoi GyHKIHN 1
47 | Yucno e pyHKIHs y=€", ee CBOWCTBA U rpaduk. 1
47 | Harypanbubrit morapudm. 1
Konmponwvuasa paboma Ned 1
Il TOJYTOJUE

I'napa 8. IlepBooOpa3Hasi u MHTerpaJ 9
48 | Ormpenenenne nepBooOPa3HOH. 1
48 | CaoiicTBa nepBooOpa3HOn 1
Brruncnenne nepBooOpa3HbIX 1
49 | 3agauu NPUBOASAIIKE K ONPEACICHHOMY UHTETpaTy 1
49 | OnpeneneHue ONPEACICHHOIO HHTErpaia 1
49 | dopmyia HeroToHa - JleiOHuiia 1
49 | Ilnomaab KPUBOJIMHEHHON Tpaneiuu 1
Konumponvuasa paboma Ne5 1
Pe3epBHBINYPOK. 1

I'maBa 9. DJieMeHTBI MATEMaTH4YeCKOH CTATHCTHKH, KOMOWHATOPHKH U
TeOPHH BePOSITHOCTEl 14
50 | Craructudeckas oOpaboTKa JaHHBIX 1
50 | Pemenwue 3ama4 1mo cTaTUCTUYECKON 00pabOTKE JaHHBIX 1
51 | [Ipocreiimmye BepOSTHOCTHBIE 331241 1
51 | Knaccudeckoe onpeseneHue BepOsITHOCTH 1
51 | IlpaBuio yMHOKEHHS . peLICHHE 3a/1a4. 1
52 | IlonsTue coueranus 1
52 | llonstue pasmenieHus 1
52 | Coueranus 1 pa3MelleHNs NIPY PEIICHUH 3a1a4 1
53 | ®opmyna ounoma Herorowa. 1
53 | Ilpumenenue dpopmybl 6nHOMa HhoTOHA 1
54 | Cnyuaiiable COOBITHS U MX BEPOSTHOCTH 1
54 | HezaBucuMocTh cOOBITHIA 1
54 | I'eomeTpryeckasi BEpOSITHOCTb 1
Konmponwvuasa paboma Ne6 1
I'maBa 10. YpaBHenns n HepaBeHcTBa. CHcTeMbl YpaBHeHH H HEPABEHCTB. 19
55 PaBHOCHIIBHOCTD ypaBHEHUI 1




55 TeopeMbl 0 paBHOCHUIIBHOCTH ypaBHEHHM 1
56 OO6mme MEeTOABI PEIICHUS YPaBHEHUH 1
56 Merton pa3oKeHHs] Ha MHOKUTEIIA METO.T 3aMCHBI 1
56 MerTo/ BBeICHUSI HOBOH TIEPEMEHHON U (DYHKITMOHATBHO-TpaQHIecKuit 1
METOJ.
57 Pemrenne HepaBeHCTB ¢ OTHOM ITepeMEHHOM 1
57 CucTeMBbl U COBOKYITHOCTh HEPABEHCTB 1
57 Croco0bl pereHrs HepaBEHCTB 1
57 Pemrenne HepaBeHCTB ¢ OHOM ITepeMeHHOM 1
58 VYpaBHEHHS U HEPABEHCTBA C JBYMSI IEPEMEHHBIMU 1
58 Pemenue ypaBHeHHH 1 HEPAaBEHCTB C JBYMS IEPEMEHHBIMU 1
59 CucteMsl ypaBHEHU I 1
59 CriocoOBblI pelIeHus: CUCTeM ypaBHEHHUH 1
59 Pemenue cucrem ypaBHeHHH 1
59 Pemenue cucrem ypaBHeHHH 1
60 VYpaBHEHHS U HEPAaBEHCTBA C MapaMeTpaMu 1
60 Crioco0sI peteHs ypaBHEHHUI 1 HEPABEHCTB C ITapaMeTpamMu 1
60 Pemenne ypaBHEeHMI 1 HEPABEHCTB C MapaMeTpam 1
Konmponwvuaa paboma Ne7 1
IloBTOpenune 9
era JleMicTBUTEIbHBIC YHCIA 1
era | [IpeoOpazoBaHme TPUTOHOMETPUIECKIX BBIPAKEHUI 1
ers | BeruncieHue 3HaY€HUN TPUTOHOMETPUUECKUX BBIPAXKECHHIA 1
era | [IpeoOpazoBanue moKazaTeNbHBIX U TOTAPH(YMUIECKUX BHIPAKECHUN 1
ers | OyHKIWHU, NX CBOWCTBA U rpaduku 1
ers> | [IpousBomHast, MUHTErpail U UX MPUIOKEHHS. 1
Er TexcToBrle 3a7aun 1
HToroBasi KOHTPOJILHAs padoTa 2
TemaTnueckoe yueOHOro MaTepuaia no reoMeTpuu
11 kmace
Homep Coaepxanue Koa-Bo
NYHKTA 4acoB
nS MHOrorpaHHuKH 19
37,38 JIByrpanHsbliii yroi. TpexrpaHHblii ¥ MHOTOTpaHHbIC 2
YTJIBI
39 MHororpasHuk 1
40,41 [Tpusma. N300paskeHre NpuU3MBbl U TOCTPOCHUE €€ 3
CEUCHHH.
42-44 [psmas npusma. [lapamnenenunen. OceBas CHMMETPHS 2
napajiesenueaa.
45,46 [IpsmoyroneHelii napamuienenumnes. OceBas CUMMETPHS 2
MPSMOYTOJILHOTO TIapaJuIeenurea
Konrtponbhas padora Nel
1
47,48 IInpamupa. IlocTpoeHre nupamMuibl U €€ CEYEHU M. 3
49 YceueHHas nupaMuia 1
50 [IpaBuibHas mUpaMuga 2




51 [IpaBusIbHBIE MHOTOTPaHHUKH. 2
KontponbHas pabora Ne2 1
n 6 Tesa BpameHus 15
52-54 Hunuuap. CeueHne NWIMHIPA MIOCKOCTSIMU BIIMCAHHAS U 4
OIMCaHHAas MPHU3MA.
55-57 Konyc. Ceuenne koHyca miiockocTsMu. Brimcannas u 4
OIMICAaHHAs MMPAMHUIA.
58-60 [Hap. Ceuenne mapa miockoctblo. CUMMeETpHS mapa 2
TJIOCKOCTBIO.
61 KacarenbHas T10cKoCTb K 1mapy .Brucanubie u 3
OIIMCAaHHBIE MHOTOTPAHHHKH.
62-64 [lepeceuenue nByx cdep. O MOHATHYN TeNa U €ro 1
MOBEPXHOCTH B TEOMETPHHU.
KontponbsHas pabota Ne3 1
n 7 O0beMbl MHOTOTPAHHHKOB 11
65,66 [onsitne o6beMa. OGbEM MPSIMOYTOIBHOTO 1
napajJiesenuIe/a.
67,68 O06beM HakoHHOTO Napasutenenuiena. O0beM IpU3MBI 4
69-71 PaBrHoBenukue tena. O6vem mupamunbl. O0beM 4
YCEUEHHON TUPaMUBbL.
72 OO0BbeMBI TOJOOHBIX TENI 1
KonTposbHas pabora Ne4 1
n § O0beMbI M IOBEPXHOCTH TeJI BpallleHusi 16
73-75 O6bvem mmmHApa. O6beM KoHyca. OOBEM YyCEUeHHOTO 5
KOHYca.
76,77 O0beM mapa. O0beM IIaPOBOTO CETMEHTA U CEKTOPA. 3
78,79 [Tnommans 60KOBOM MOBEPXHOCTH 2
IWJTHHIpA.
[Tmomaas 60KOBOW MOBEPXHOCTH KOHYCA 2
80 [Tnomank chepbl 3
KontponbHas pabota Ne5 1
HToroBoe moBTOpeHuHe 7
HroroBasi kKOHTpoabHasi padoTa 1







