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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN NPOT'PAMMBI
YYEBHOI'O IPEMETA «MATEMATHUKA»

MecTo aMCUMIUVIMHBI B CTPYKType OCHOBHOW  mnpodgeccuoHAIbLHOM
0o0pa3oBaTeJIbHOM NPOrPaMMBbI

VYueOubIit mpeameT «MaTeMaThKa:

- u3y4yaercs B 0011eo0pa3oBaTeIbHOM IHMKJIE Y4eOHOTo IulaHa Ha 1 Kypce u
OTHOCHUTCS K OOIIMM Y4eOHBIM ITPEAMETAM;

- BXOJIMT B COCTaB MpeAMETHOM o0siact «MaTemaTuka u nHpopMaTUKa;

- M3ydaeTcs Ha yrTyOJIeHHOM YPOBHE

2. INTAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA
YYEBHOI'O IPEJIMETA «MATEMATHKA»

OcBoeHnune cojepkannsi yaeOHOTO mpeamera «MaremaTthka» oOecTieunBacT
TOCTIDKCHHE CTYACHTAMH CIICTYIONINX PE3yIbTaTOB:
Y riyOiieHHbBI VDOBEHD

JINYHOCTHBIX:

— c(OpMUPOBAHHOCTH MPEACTABICHUN O MaTeMaTHKE KaK YHUBEPCAILHOM S3BIKE
HAyKH, CPEJCTBE MOJICTUPOBAHUS SBJICHUM W TMPOIECCOB, HIEAX U METOJax
MaTEeMaTHKH;

— MOHWMAaHWE 3HAYMMOCTH MAaTEMaTHUKH I HAyYHO-TEXHHYECKOTO IIporpecca,
c(hOpMHPOBAHHOCTh OTHOIICHUS K MaTEMAaTHKE KaK K YacTH OOIIEYEIIOBEYSCKON
KyJIbTYphl Ye€pe3 3HAKOMCTBO C HMCTOPHUEH pa3BUTHS MaTEMaTHKH, DBOJIOIUEH
MaTeMaTUUYECKUX HJICH;

— Ppa3BUTHE JIOTMYECKOTO MBIIIEHUS, TMPOCTPAHCTBEHHOTO BOOOpaXeHUs,
QITOPUTMHUYECKON KYJIBTYPhI, KPUTHYHOCTH MBIIICHUS Ha YPOBHE, HEOOXOIUMOM
JUIs Oyayien mpodecCHoHaabHOM eATeIbHOCTH, IS IIPOJIODKEHUS 00pa3oBaHus
U caMO00Opa30BaHMS;

— OBJAJICHHEC MAaTeMaTHUYECKHMMH 3HAHUSMHU W YMCHHSIMH, HEOOXOIUMBIMH B
MOBCEAHEBHON  JKM3HU, [JII OCBOCHHS CMEXKHBIX €CTECTBEHHO-HAYYHBIX
JUCHUIUIMH ¥ JUCHUIUIMH  NMPOGECCUOHANBHOTO IUKJA, IS TOJy4YeHUs
oOpa3zoBaHus B 00JacTsX, HE TPeOYIOMUX yrayOJeHHOWM MaTeMaTHYEeCKOM
MOJATOTOBKU;

— FOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CAaMOOOpa30BaHUIO, HA
NPOTSDKCHUH BCEW JKM3HHW; CO3HATEIBHOE OTHOIICHWE K HEMPEPHIBHOMY
00pa3oBaHUIO KaK YCJIOBUIO YCHENIHON MpodeCCUOHATbHOW M OOIIEeCTBEHHOMN
NEeATEITbHOCTH;

— FOTOBHOCTb U CITOCOOHOCTBH K CaMOCTOSITEIBHOW TBOPYECKOW M OTBETCTBEHHOMU
NEeSATEeTbHOCTH;



— TOTOBHOCTh K KOJIJIEKTUBHOH pabdOTe, COTPYAHHUYECTBY CO CBEPCTHHKAMH B
oOpa3oBaTenpHOM,  OOLIECTBEHHO  IIOJIE3HOM,  y4eOHO-HCCIEeN0BATENbCKOM,
IPOEKTHOM U JPYTUX BUAAX AEATEIbHOCTH;
— OTHOLLUEHHUE K MPO(PECCHOHATBHON JNEATEIBHOCTH KaK BO3MOYKHOCTH Y4acTHsl B
pEIIeHNH JIMYHBIX, OOIIECTBEHHBIX, T'OCYAAPCTBEHHBIX, OOIICHAIIMOHAIBHBIX
npobIieM.
MeTtanpeameTHble pe3yJibTAThl 0CBOEHUsI 0CHOBHOI1 00pa3oBaTe/IbHOI
NPOrpamMMbl MpeICTABJIEHbI TPeMs IPYNINIAMU YHHUBEPCAJIbHBIX Y4eOHbIX
neiicreuii (YY ).

Pecynamusnvle ynugepcanvhvie yuebnvle oeucmeus
—YMEHHE CaMOCTOSITEJIbHO ONPEAEIATh LEIN AESITEIbHOCTH U COCTABIATh IJIaHbl
JeSITEIbHOCTH;
—CaMOCTOSITEIbHO ~ OCYIIECTBJISTh,  KOHTPOJHMPOBAaTH W  KOPPEKTUPOBATH
JeSITEIbHOCTh, HCIOJB30BaTh BCE BO3MOXKHBIE PECYpChl IS JIOCTH)KCHHUSA
MOCTaBJICHHBIX 1IEJIEH W peanu3aliy IUIaHOB JEATEebHOCTH; BEIOMPATh yCIICITHBIC
CTpaTEruy B pa3jINYHBIX CUTYyalUsX;

Kommynuxamusnvle ynueepcanvhvie yuebnvle oeticmeus
— - BIIAQJICHUE SI3BIKOBBIMH CpEACTBAMH: YMEHHUE SICHO, JIOTUYHO U TOYHO
U3JIaraTh CBOIO TOUYKY 3PEHUs, UCTIOIB30BaTh a/ICKBAaTHBIE SI3bIKOBBIC CPEJICTBA;
— yMEHUE MPOYKTUBHO 00IIATHCS U B3aUMOJEICTBOBATh B ITPOLIECCE COBMECTHOM
NESTENIbHOCTH, YYUTBHIBATH TO3UIMH JPYTHX YYaCTHUKOB JCSTEIbHOCTH,
3¢ (deKTUBHO pa3peniaTb KOH(PIUKTHI;

llosnasamenvhvie yHusepcanbHule yuebHble 0elucmeus
— BIQJCHHE HaBbIKAMU II03HABATEJIbHOM, y4eOHO-MCCIEeNOBAaTENbCKOW U
MPOECKTHOM JAESATENbHOCTH, HAaBBIKAMHU pAa3pelICHHs] MpoOJeM; CHOCOOHOCTh U
TOTOBHOCTH K CAMOCTOSITEIbBHOMY MTOMCKY METO/IOB PEIICHUS IPAKTHUECKUX 3a7ad,
MPUMEHEHHUIO Pa3IMYHbIX METOIOB MIO3HAHNUS;
— TOTOBHOCTb M CIOCOOHOCTh K CaMOCTOSATENbHONM HWH(pOpMaMOHHO-
M03HABATEJIbHOMN JEeSTEIbHOCTH, BKJIIOYAsi YMEHUE OPUEHTUPOBATHCS B Pa3IMUHBIX
UCTOYHUKAX MH(OpMAlMM, KPUTHUECKU OLCHMBaThb M HHTEPIPETUPOBATH
uH(pOpMaIMIO, TOTYYaeMYIO U3 Pa3IMYHbIX HCTOUHUKOB;
— BIQJICHHEC HABbIKAMH TIO3HABATENFHOW  pedIeKCMHM Kak  OCO3HAHUSA
COBEpIIAEMBIX JEHCTBHUI ¥ MBICIUTENBHBIX MPOILECCOB, HMX pPE3YyIbTaTOB U
OCHOBaHUI, TPaHUI] CBOETO 3HAHUS W HE3HAHUS, HOBBIX MO3HABATEIHHBIX 3a7a4 U
CPEICTB ISl X JOCTHUKCHHS,
— LEJCYCTPEMIICHHOCTh B MOMCKAaX W MPUHATHUU PELIEHUH, COOOPa3UTENbHOCTD U
UHTYULUS, Pa3BUTOCTh NPOCTPAHCTBEHHBIX IMPEJICTaBICHUI; CIIOCOOHOCTH
BOCIPUHUMATh KPacoTy U TApMOHHIO MHpa.
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IIpeaMeTHBIX:

— c(hOpMUPOBAHHOCTh MPEACTABICHUN O MaTeMaTHKE Kak 4YacTH MHPOBOM
KyJbTypbl M MECT€ MaTeéMaTUKM B COBPEMEHHOW LMBWJIM3ALMU, CHOCO0ax
OIMCAHMSI SIBJICHUH PEaJbHOTO MUPAa HA MATEMATHYECKOM SI3BIKE;

— c(opMHpPOBAaHHOCTH TMPEJICTAaBICHUM O MaTEeMaTHUYECKUX TOHATUAX Kak
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aThb
pa3HbIe MPOLECCHl W SBICHHS; NOHUMAHHUE BO3MOXHOCTH AaKCHOMATHYECKOIO
ITIOCTPOCHUS MATEMATUYECKUX TEOPUH;

— BIAQJACHUE METOJAMH [JIOKa3aTENbCTB WM AJITOPUTMOB PEIICHMS, YMEHUE HX
IIPUMEHATH, IPOBOJAUTH JOKAa3aTEIbHbIE PACCYKICHUS B XO/1€ PEUICHUS 3a/1a4;

—  BJAQJACHHWEC CTaHJAApPTHBIMM [PHUEMAaMM  DPCIICHHUS  PAlUOHAIBHBIX U
VPpALMOHAIBHBIX, IOKA3aTENbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUI
Y HEPABEHCTB, UX CHCTEM; UCIOJIb30BAHUE I'OTOBBIX KOMIBIOTEPHBIX IPOTPaMM, B
TOM YHUCJE JUIsl TTOUCKA IMYTH PELICHHS] M WUIIOCTPAlUWU PEUIEHUs YPAaBHEHUM U
HEPABEHCTB;

— ¢(OpPMUPOBAHHOCTH MPEACTABIECHUI 00 OCHOBHBIX MOHATHIX MaTEMaTHYECKOTO
aHalIM3a W HX CBOMCTBAax, BJIAJCHHE YMEHHEM XapaKTepU30BaTh IIOBEICHHE
(GYHKIUI, HCIOJNB30BAHME IIOJYYEHHBIX 3HAHUW JUId ONMCAHMS M aHaiu3a
peanpHbBIX 3aBUCUMOCTEN;

— BIIQJICHHE OCHOBHBIMH IIOHATHUSAMU O IUIOCKHX M IMPOCTPAaHCTBEHHBIX
F€OMETPUYECKHX (DPUTypax, UX OCHOBHBIX CBOMCTBAX;

—Cc(OpMUPOBAaHHOCTh YMEHHUSI pACMO3HABATh TI'€OMETpUYECKHE (UTYpPHl Ha
4epTekax, MOJAEISIX U B PEAIbBHOM MHUPE;

—MPUMEHEHHE H3YYEHHBIX CBOWCTB TIe€OMETpHYECKHX Guryp u ¢GopMyn s
pELICHNS TEOMETPUYECKUX 3a1a4 U 33]1a4 C PAKTUYECKUM COJIEPKAHUEM;

— Cc(pOpPMUPOBAHHOCTb MPEJCTAaBICHUA O Npoleccax M SBICHUSAX, HMEIOIINX
BEPOSATHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIIBHOM MUPE,
OCHOBHBIX IOHATHUAX 3JIEMEHTAPHON TEOPUH BEPOSITHOCTEM;

—YMEHUW HaxoJIWThb W OLEHUBATh BEPOSTHOCTH HACTYIUIEHUS COOBITHI B
IPOCTEUIINX MPAKTHYECKUX CUTYALUSIX U OCHOBHBIE XapaKTEPUCTUKHU CIIYHYAHBIX
BEJINYMH;

— BJIAJICHHE HABBIKAMU HCIIOJIB30BAaHUS FOTOBBIX KOMIIBIOTEPHBIX MPOrPaMM MpHU
peleHny 3aaad.



3. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITPEJIMETA

3.1. O0bem yueOHOTro mpeaMeTa U BUIbI y4eOHOH padoThI

Bup yueOHoI padoThI O0beMm B yacax
1 cemecTp 2 cemecTp BCEro
O0Bem 00pa3oBaTeIbHONM MPOrPaAMMBbI 94 186 280

B TOM YUCJIC.

PaKTUYECKUE 3aHATHS 56 144 200
caMOCTOsATeNbHAas paboTa 4 6 10
KOHCYJIbTaIlN! 2 2 4
IIpome:kyTounas arrectauus B Gopme 6 6 12
IK3aMeHa

3.2 COAEP KAHUME YYEBHOI'O ITIPEIMETA «MATEMAKTHUKA.

BBenenue.

Marematuka B Hayke, TEXHUKE, IKOHOMUKE, UH(HOPMAITMOHHBIX TEXHOJOTHUSIX
U NOPaKTUYECKON AeATeNbHOCTH. llemn W 3amaum U3ydyeHUsT MaTE€MaTUKU TpU
ocBoennu npodeccuit CIIO u cneunansuocteit CITO.

AJITEBPA

PazButne nonsitus o uucine Llensie n paunoHanbHBIE Yncia. JJeMCTBUTEIbHbBIC
yucina. [Ipubnvxennsie BerunciaeHus. KoMIiekcHble yncha.

KOPHU, CTEIIEHU U JIOTAPU®MBbI

Kopau u crenenn. KopHu HarypanpHOW CTENEHH M3 4YKCIIAa U UX CBOWMCTBA.
CreneHn ¢ palMOHAJIBHBIMU  MOKa3aTelsiMu, WX cBoWcTBa. CTenmeHn ¢
JEVUCTBUTEIbHBIMA  TOKa3zaTensiMu. (CBOWCTBA CTENEHU C JICMCTBUTEIBHBIM
IIOKa3aTeseM.

Jlorapupm. Jlorapudm uwncna. OcHOBHOE JoOrapu(pMUyUEcKoe TOXKIECTBO.
JHecsatuunbie u HaTypanbHble Jorapudmel. [IpaBuna aeiicTBuil ¢ jorapudmMamu.
IIepexor K HOBOMY OCHOBAHHIO.

[IpeoOpazoBanue anredpandecKux BBIPAKEHU. [TpeoOpazoBanue
pallMOHAJIbHBIX, UppalmoHaIbHbIX CTEIECHHBIX, MOKA3aTEIbHbBIX u
JoTapu(PMUYECKUX BBIPAKCHUIM.

OCHOBbI TPUTOHOMETPUH

OcHoBHble noHsTUsA. PagmanHas mepa yria. BpaiarenbHoe ABUXKEHHE.
CuHyC, KOCUHYC, TAHT€HC M KOTAHT'€HC YHCIIA.

OcCHOBHBIE TPUTOHOMETpUUYECKHE ToXaecTBa @OpMysbl MPUBEACHUS.
®opmyisl ciioxeHuss. PopMyibl yaBoeHUss POpMyIibl IOJIOBUHHOIO YIJIA.



[IpeoOpazoBanusi  MPOCTEHIIMX  TPUTOHOMETPUUYECKHX  BBIPAKECHHI.
[IpeoOpa3oBanrne CyMMbl TPUTOHOMETPUYECKUX (PYHKUIMNA B TNPOU3BEACHHE U
MpPOU3BEJCHUSI B CyMMYy. BbIpakeHHE TpPUTOHOMETPUYECKUX (GYHKIUNA uepe3
TAHT'€HC MOJIOBUHHOI'O apryMeHTa.

Tpuronomerpuyueckue  ypaBHeHUs UM HepaBeHcTBa  [Ipocteiiiue
TPUTOHOMETPUUECKHUE ypaBHEHHUS. [Ipocretimue TPUTOHOMETPUUECKHE
HEPaBEHCTBA.

OOparHble TpPUTOHOMETpUUYECKHE (PYHKIUU. ApPKCUHYC, apKKOCHHYC,
apKTaHT€HC.

DOyHKIMH, UX CBOMCTBA U IrpaguKH

Oyukiuu. O61acTh ONpeAesieHUs 1 MHOKECTBO 3HaueHUM; rpaduk GyHKUIUU,
noctpoeHue rpadpukoB GyHKIUHN, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMH.

CpoiictBa pyHKIIMH. MOHOTOHHOCTh, Y€THOCTh, HEYETHOCTh, OTPAHUYEHHOCT,

nepuoanyHocTh. [IpomMexyTKM Bo3pacTaHusi M yObIBaHWs, HauOoJsblliee U

HaMMEHbIIIEE 3HAYEHHUS, TOYKU IKCTpemMyma. ['paduueckas mHTEepnperanus.

[Ipumepsl  (QYHKIIMOHAIBHBIX 3aBUCUMOCTEH B peallbHBIX IIpolleccax U

ABJIICHUSIX. ApupMeTndyeckue onepauuu Haj GyHKUUAMH. CroxHas (yHKIHUS

(xommno3unus). [ToHsATHE O HENPEPBHIBHOCTH (PYHKIIMH.

Oo6patHeie dyHkiuu. O61acTh ompenesieHus U 00JacTh 3HaYeHUM oOpaTHOMU
¢bynkuuu. ['padux oOpaTHOM QyHKIUY.

CreneHHble, IOKa3aTeibHbIE, JOrapupMUUEecKue U TPUTOHOMETPUUECKHUE
(GyHKUIHU.

OOpaTHbIE TPUTOHOMETPUYECKUE (PYHKIUH

Omnpenenenus QyHKIMM, UX CBONCTBA U TpadUKH.

[IpeoOpazoBanust  rpadukoB.  [lapamnenbHbBIl  MEpEeHOC,  CUMMETPUs
OTHOCUTEJIBHO OCEW KOOPAWMHAT U CUMMETPHS OTHOCHUTEJIBHO Hayanaa KOOpPJAWHAT,
CUMMETPHUSI OTHOCUTENBHO MPSIMOM y = X, pacTsHKEHHUE W CKaTHE BAOJb OCEH
KOOpJIMHAT.

HAYAJIA MATEMATHUYECKOT'O AHAJIU3A

[TocnenoBarenpHocT. CrocoObl  3amaHust W CBOWCTBA  YHCJIOBBIX
NOCJIEIOBATEIbHOCTEM. [TonsiTne 0 npenaesne IIOCJIEIOBATEIbHOCTH.
CyliecTBOBaHHE TMIpe/iesia MOHOTOHHOM OTPaHMYEHHOM TMOCJIEA0BATEIBHOCTH.
CymMupoBaHue nociiejoBaTebHOCTeH. beckoHeuHO yObIBaroIIasi reoMeTpruuecKas
IIPOTPECCHS U €€ CyMMa.

[IpousBoanas. IlonstTe O NPOU3BOJHON (PYHKUMH, €€ TE€OMETPUUYECKUU U
bu3ndeckuii CMbICI. YpaBHEHHE KacaTeabHOU K rpaduky pyukiuu. [IponsBoaHbie
CYMMBI, Ppa3HOCTH, NpPOU3BEACHUS, 4YacTHble. [Ipon3BOAHBIE  OCHOBHBIX
aneMeHTapHbIX GyHKIu. [IpuMeHeHne mpou3BOIHON K UCCASAOBAHUIO (DYHKITUN
u noctpoeHuto rpadukoB. IlpomsBomnbie oOpaTHONW (DYHKIIMM W KOMIIO3UITUH

byHKUIHU.



[IpuMepbl HCHOJIB30BaHUS MPOU3BOJHOW JUISI HAXOXKACHUS HAWIY4dlIEro
pelmieHns B NPUKIAAHBIX 3a7adyax. Bropas mpou3BoaHAas, €€ I€OMETPUYECKUN U
dbusnueckuit cMmbica. Haxoxaenue ckopocTu it polecca, 3aaHHoro (hopmysioi
U TpaduKoM.

[lepBooOpa3nast u unHTerpai. I[lpumeHeHUEe OMpeneNeHHOr0 HMHTerpana s
HAXOXJEHUS IUIOIIAAM KpUBOJIMHEHHOW Tpamnenuu. Dopmyna HerootoHa—
JleitOnuna. [lpumepsl npuMeHeHus: HHTerpaia B (PU3UKE U TECOMETPHH.
YPABHEHUSI N HEPABEHCTBA

YpaBHEHUSI W CHCTEMBI YpaBHEHMU. PanumoHanbHblE, HWpPpPaLMOHAIBHBIE,
ITOKA3aTEJIbHBIE U TPUTOHOMETPUUYECKUE YPABHEHUSI U CUCTEMBI.

PaBHOCUIBHOCTD ypaBHEHH, HEPABEHCTB, CUCTEM.

OcHOBHBIE NpHUEMBbl WX peleHus (pa3joKEHWEe Ha MHOXHUTENH, BBEICHHE
HOBBIX HEU3BECTHBIX, MOJICTAHOBKA, IPAPUUECKUNA METOI).

HepaBenctBa.  PannoHanmbHble, HppalHOHAIBHBIC, IIOKA3aTeJIbHBIE U
TPUTOHOMETPUYECKHE  HepaBeHCTBAa. (OCHOBHBIE TpUEMBI HUX  PELICHUS.
Hcnonb3oBanue CBOMCTB M rpadWKOB (PYHKIMNA MPU PEIICHUU YpaBHEHUW U
HepaBeHCTB. MeToa uHTEepBasioB. M300pakeHne Ha KOOPAMHATHOM IIOCKOCTH
MHOJKECTBA PEUICHUM YPABHEHUW U HEPABEHCTB C JBYMs IIEPEMEHHBIMU U HX
CUCTEM.

[Ipuknanssle 3amauun. [IpumeHeHne MaTeMaTU4ECKUX METOAOB JUISl PELICHUS
coJiep KaTeNIbHBIX 3aj[a4 U3 Pa3IMYHbIX 00J1acTel HAYKU U TIPAKTUKH.

HNHTtepniperanys pe3ysbraTa, y4eT PeaabHbIX OTPAHUYECHUN.
KOMBHHATOPHKA, CTATUCTHUKA M TEOPUSA BEPOSITHOCTEM

DOnemMeHThl KOMOMHATOpUKU. OCHOBHBIE MOHATHS KOMOWHATOPUKH. 3a/layu Ha
MOACYET 4YHUCIa pa3sMEUIEHUW, NMEPECTAaHOBOK, codeTaHuid. Pemenue 3amay Ha
nepebop BapuaHtoB. Dopmyna O6mHOMa Herotona. CBolicTBa OMHOMHUHAIBHBIX
ko3 durenTos. Tpeyronpuuk ITackans.

DJIeMEHTHI TeOpUH BeposITHOCTEH. CoObITHE, BEPOSITHOCTh COOBITHS, CIOKEHHE
U yMHOXeHHUE BeposiTHOCTel. [loHsiTue 0 HezaBucUMOCTH cOoObITHH. [luckperHas
CllyyallHas BEJIMYMHA, 3aKOH €€ pacnpeaciieHus. YUHCIOBBIE XapaKTEPUCTHUKHU
JTUCKPETHOM CiTydaiiHOM BennuuHbL. [ToHsATHE 0 3aKOHEe OOJIBIINX YUCE].

DneMeHThl MaTeMaTH4ecKoil craTucTuku. [IpeacraBnenue naHHBIX (TaOaUIbI,
IUarpaMMmbl, TpauKd), TeHEpalibHasg COBOKYMHOCTb, BBIOOpKa, CpelIHee
apudmeTndeckoe, menuana. [loHsTue o 3aauax MaTeMaTUHIECKON CTATUCTHUKH.

Pemrenne npakTrnyeckux 3a1a4 ¢ IPUMEHEHHEM BEPOSITHOCTHBIX METOJIOB.

I'EOMETPUASA

[IpsMble M IUIOCKOCTH B TMPOCTPAHCTBE. B3aMMHOE pacmoyIOKEHUE ABYX
npsAMbIX B mpocTtpaHcTtBe.  [lapamnensHOCTP  NpAMOM M IIOCKOCTH.
[TapaiutennbHOCT  TIOCKOCTEN. [lepneHAMKYISpPHOCT NPSIMOM M IUIOCKOCTH.
IlepnieHaAUKyIJISp U HAKIOHHAs. YTOJI MEXAY IPSMOU U IJIOCKOCTBIO. JIByrpaHHbIN
YTOJl. YTOJI MEXy IUIOCKOCTAMH. [lepneHauKynsspHOCT ABYX IUNIOCKOCTEM.
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['eomeTprueckue npeoOpa3zoBaHUsl MPOCTPAHCTBA: MapajlIeNIbHBIM IEPEHOC,
CUMMETPHSI OTHOCHUTEIIBHO INIOCKOCTH.

[TapayienpHOE  HpoekTuUpoBaHMe. Ilnomanes OpPTOrOHAIBHONW — IPOEKIUH.
N300paxeHne MpocTpaHCTBEHHBIX (PUTYP.

MHuororpanauku. Bepmmnbl, peOpa, rpaHu MHOrorpaHHuka. Pa3eeprka.
MHororpaHHsle yribl. Beimykibele MHOrorpanHuku. Teopema JDiinepa.

[Ipm3ma. Ilpsamas wu  HakimoHHas  npusMma. llpaBunbHas  mpusma.
[Tapannenenunen. Kyo.

[Inpamuna. [IpaBunbHasd nupamuaa. Y cedeHHas nupamuaa. Terpasap.

CummeTpuu B KyOe, B napaJuieienunesie, B IpU3Me U MUpaMu/Ie.

Ceuenus ky0a, IpU3MbI U IUPAMUIBI.

[Ipencrapiienrie 0 MpaBUWIbHBIX MHOTOTPaHHUKaX (TeTpalrape, Kyoe, OKTasape,
JOJIEKa’Ipe U UKOCASPE).

Tena m moBepxHOCTH BpameHus. LWmHAP M KOHYC. YCEYEHHBIM KOHYC.
OcHoBaHue, BbICOTa, OOKOBask MOBEPXHOCThb, oOpasyromias, pa3BepTka. OceBbie
CEUYCHUS U CEUCHHUs], apAJIIIEIbHBIE OCHOBAHUIO.

[Tap u cdepa, ux ceuenus. KacarenpHas mIoCcKoCTb K cdepe.

W3mepenus B reomerpun. O0beM U ero usmepenue. MHrerpanbHas gopmyna
o0Bbema.

®opmynel  00beMa KyOa, MPSMOYTOJbHOrO TMapajuielienuneaa, MPU3MBI,
mnHapa. Dopmynsl o0bema mnUpaMuIbl M KoHyca. DopMyibl IUIOLIAIU
MOBEPXHOCTEN IWIMHJIpa U KOHYyca. PopMyIibl 00beMa 1mapa  miomaan chepsl.

[Tonobue ten. OTHOLIEHUS MIIOLIAAECH MOBEPXHOCTEH M 0OBEMOB MOAOOHBIX
TeIl.

Koopnunatel u Bektopsl. [IpsmoyronpHas (IekapToBa) cucTeMa KOOpJAMHAT B
npoctpancTBe. PopMyiia pacCTOSHUS MEXIY JABYMs TOUKaMU. Y paBHEHUsI cepbl,
IIJIOCKOCTHU U MIPSMOM.

Bekropel. Mopayne Bekropa. PaBeHCTBO BekTOpOB. CIl0KEHHME BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4MCIIO. Pa3iokeHue BEKTOpa IO HANpPaBICHUSM. YTOJI
MeXIy IByMs Bekrtopamu. [Ipoeknus BekTopa Ha ock. KoopanmHarsl BekTOpa.
CkansipHOE IPOU3BEAECHUE BEKTOPOB.

Hcnonp30BaHne KOOPAMHAT M BEKTOPOB IIPU PEIICHHMM MAaTEMAaTUYECKUX H
MIPUKJIAIHBIX 33]1a4.
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4. TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O
HPEIMETA «MATEMAKTHUKA»

Ne Pazgen, Tema KomnyectBo Bun 3angaTus YpoBeHs
qacoB YCBOCHUA
Beenenue (2 yaca)
1 MaremMaTrKa B HayKe, TEXHUKE, SKOHOMHUKE, 2 Jlexnms 2
MH()OPMAIIMOHHBIX TEXHOJIOTHSIX U
MPAKTUYECKON ACSITETbHOCTH.
Pa3zBurTue nousiTusi o yuce (12 yacon
2 Llenble ¥ palMOHAILHBIE YUCIIA. 2 Jlexums 2
3 2 IMpakTH4eckoe 2
JlelicTBUTENBHBIE YKCTIA U IEUCTBUS HAJl HUMMU. 3aHsTHE
4 KomruiekcHbie uncna v JeHCTBUS HaJl HUMU 2 Jlexuus 2
5 o 2 [IpakTrHueckoe 2
KoMruiekcHbIe urcia u ISHCTBUS HaJl HUMU
3aHATHEC
6 [TpuOaMKeHHBIC BBIYMCICHUS 2 Jlexkuust 2
7 2 [IpakTuyeckoe 2
JlelicTBus HaJ YKACIIaMU 3aHsTHE
Kopuu, crenenu, jorapugmsl. (36 yaca)
8 KopHu HaTypanbHOI cTENeHW M3 4Yuciia U HX 2 2
o Jlekius
CBOICTBa
9 Apudpmernueckue JEHCTBUS HAJ  YUCIAMH, 2 2
N [IpakTrueckoe
HaXO0XJICHUE PHUOTKEHHBIX 3HAYCHUI
o o 3aHATHEC
BEJIMYHH U TIOTPEITHOCTEH BBIUYMCIICHHIA
10 | Beruucnenue u CpaBHEHHE KOpHEH. 2 I[IpakTHuecKOe 2
BrImosiHeHUE pacveToB ¢ paguKaTaMu 3aHATHE
11 Crenenu c JEeHCTBUTEIIbHBIMU " 2 2
. KomOunupoBanHoe
paIMoHaIbHBIMU TIOKA3aTeNIIMUA, WX CBOMCTBA. SAHATHE
[Ipeobpa3oBaHue CTEMEHHBIX BBIPAKEHUH
12 | Crenenu ¢ nppanoOHAILHBIMU MTOKa3aTEeIIMH U 2 2
. Komb6unupoBannoe
ux cBoiictBa. [IpeoOpazoBaHne CTEMEHHBIX
o 3aHATHEC
BBIpOKECHUH
13 . 2 [MpakTH4ecKoe 2
Pemenne nmokasarenpHbIX ypaBHEHUI
3aHATHE
o IIpakTnueckoe
14| Pemenne nokasarensbix ypaBHEHUI 2 P 2
3aHATHEC
15 2 Jlexuus 2

Jlorapudm ymncna. OcHOBHOE JIorapupMuyecKoe
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TOXJIECTBO.
16 2 KomOunupoBanHoe
JlecsiTuuHbIe U HATYpaJibHbIE TOTapUPMBbI
3aHATHEC
17 o 2 KomOunnpoBanHoe
[IpaBuna neiictBus ¢ norapupmamu
3aHATHC
18 2 [IpakTHueckoe
Brruucrienue u cpaBHEHHE JOrapu(pMOB
3aHATHC
19 | [lepexox oT OgHOrO OCHOBaHUS Jjorapudma K 2 I[MpakTrueckoe
Ipyromy 3aHATHE
20 . 2 [pakTryeckoe
Pemenue norapudmuueckux ypaBHEHUI
3aHATHEC
21 . 2 I[MpakTHveckoe
Pemenue norapupMudeckux ypaBHEHHHA
3aHATHC
22 | IIpeoOpa3zoBanue MOKa3aTeIbHBIX u 2 I[MpakTrueckoe
J0rapu(PMHUUECKUX BbIPAKEHUN 3aHATHE
23 | Pemienue panuoHaNbHBIX U HppaIMOHATbHBIX 2 I[MpakTrueckoe
YpPaBHEHUU 3aHsATHE
24 2 [IpakTuueckoe
Pemenue 3agau
3aHATHEC
25 2 [IpaxTrueckoe
Pemenue 3agau
3aHATHEC
3. [Ipsimble U mu10cKOCTH B pocTpancrie (18 yacos)
26 | OCHOBHBIE IOHSTHSI CTEPEOMETPUN 2 Jlexuus
27 | IlapaninenbHOCTh NPSMOMN U MIIOCKOCTH. 2 1
o KIS
[TapannenbHOCTh IIOCKOCTEMN
28 | llepneHAUKYISPHOCTH NPSMOI U MJIOCKOCTH. 2 1
. EKIUS
IlepneHIMKYNAPHOCTD ABYX IUIOCKOCTEN
29 | PaccrostHME OT TOYKH JI0 IUIOCKOCTH, OT MPSIMOM 2
[IpakTrueckoe
710 IJIOCKOCTH, PACCTOSIHUE MEXKTY
3aHATHEC
IJIOCKOCTSIMU
30 | [lepneHnukynsip ¥ HaKJIOHHAs. YTOJI MEXIY 2 1
o CKIIUA
MIPSIMON UIUIOCKOCTBIO, MEKIY IIOCKOCTSIMHU
31 Teopema 0 Tpex nepneHauKyIsIpax 2 Hparirieckoe
p P P JKYIAP 3aHATHEC
32 Teopema 0 Tpex nepneHauKyIsIpax 2 Hparirieckoe
p P P JKYIAP 3aHATHEC
33 | [lapannenbHOE  MPOEKTHPOBAHUE U €O 2 I[IpakTrueckoe
CBOMCTBA 3aHsTHE
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34 N300pakeHne MpoCTPaHCTBEHHBIX (UT 2 Hpaxriieckoe
P P p yp 3aHATHC
CamocmosmenvHas paboma no meme «3010moe cevenue» 2 yaca
4. KomOounaropuka (14 yacos)
35 OcHoBHbIE ITOHATHUSA KOMOHMHATOPHKH. 2 1
EKIIUs
[TepectanoBKM, pa3MELLICHUS U COYETAHUS
36 2 [IpakTrueckoe
3azayM Ha MOJICYET YUCIIA [IEPECTAHOBOK
3aHATHC
37 2 [IpakTrueckoe
Pemenue 3a1a4 Ha O/ICYET YUCIIAa IEPECTAHOB
3aHATHC
38 . 2 IMpakTH4eckoe
3azayu Ha MOJICYET YKUClla Pa3MeIeHU
3aHATHEC
39 . 2 I[NpakTH4eckoe
Pemenue 3a1a4 Ha OCYET YUCIIA Pa3MEIICHUIA
3aHATHEC
40 N 2 [MpakTudeckoe
3aauu Ha OJICYET YHCIla COYETAHUI
3aHATHEC
41 o 2 IMpakTHveckoe
Pemenue 3a1a4 Ha oICYET YUCIIa COUETAHUI
3aHATHEC
CamocmosmenvHas paboma no meme «bunom Horomona u mpeyzonvnux Ilackana» 2 yaca
IIpakTHueckoe
42 Koncynbranus 2 p
3aHATHEC
43- 6 I[MpakTrueckoe
DK3aMeH
45 3aHSTHE
Il cemecTp
5. Koopaunartel 1 BekTopbI (18 yacos)
46 | IlpsmoyronpHas JIeKapTOBa cucTema 2
pamoyr (nexaprosa) Mexus
KOOpJWHAT B IPOCTPAHCTBE.
47 | Bextoppl B mpocTpaHcTBe. JlelcTBUA HaA 2 Komb6unuposannoe
BEKTOpaMH 3aHATHE
48 . 2 [IpakTHueckoe
JlelicTBYsI HaJl BEKTOpaMU
3aHATHEC
49 o 2 [IpakTHueckoe
JleficTBHs HAJl BEKTOpPaMH
3aHATHEC
50 | ®opMyna paccTOSIHUS MEXIY ABYMS TOUKAMH. 2 KomOunupoBanHoe
Koopaunats! cepeiuHbl oTpe3Ka. 3QHATHE
51 | PaccrosiHme Mexay TOUKaMu 2 TTpakTHeckoe
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3aHATHC

52 | HeiicTBue c BEKTOPAMH, 3a/IaHHBIMA 2 [MpakTrueckoe
KOOpJIUHATaAMH 3QHATHE
53 . 2 IMpakTH4eckoe
BekTopHoe ypaBHEHUE NPAMOH U INIOCKOCTU
3aHATHC
o4 Hcnonbs3oBaHne KOOPIMHAT W BEKTOPOB IpPH 2 I[MpakTHveckoe
pellIeHny 3a1a4 3aHATHE
6. OcHoBBI TpUroHOMeTpHuH (36 Yacon
55 Panmannas wMepa ma. CHHYC, KOCHHYC 2
pa yr ye, ye, Jexws
TAHT'€HC U KOTAHI€HC YUCIIa
56 | Tpuronomerpuueckas OKpYKHOCTb. OCHOBHOE 2 Kom6uuupoBantoe
TPUTOHOMETPUYECKOE TOKIECTBO 3aHATHE
57 2 [NpakTH4eckoe
OcCHOBHBIE TPUTOHOMETPUYECKUE TOXKIESCTBA
3aHATHC
58 | CunHyc, KOCHHYC, TaHT€HC CYMMBI U Pa3HOCTH 2 1
KIS
IBYyX yrioB. @opmysibl TOJTOBUHHOTO yria
59 . 2 KombunupoBanHoe
CuHyc, KOCUHYC, TAHT€HC JIBOWHOTO yriia
3aHATHEC
60 | Hcnosnb3oBanue ¢Gopmyn ais Mpeodpa3zoBaHus 2 [IpakTHueckoe
BBIPa)KCHUIN 3aHsTHE
61 | I[IpeoOpazoBanue TPUTOHOMETPUYECKUX 2 I[TpakTrueckoe
BBIPAKCHUI 3aHsTUE
62 | [IpeoOpa3oBaHre CyMMbl TPUTOHOMETPUUYECKUX 2 [IpakTHueckoe
(GyHKIMI B IpOU3BECHUE U 00paTHO 3QHATHE
63 2 KomOuanpOoBanHOE
@opMyIIbl TPUBEACHUS
3aHATHEC
64 | OOpaTHble TPUTOHOMETPUYECKHE  (YHKIIUH. 2 1
EeKII1S
ApKcuHYC, apKKOCHHYC, ApKTaHI'€HC
65 06 b 2 [IpakTruueckoe
aTHbIE TPUTOHOMETPUYECKUE KIHH
p Tp Tp YH I 3aHATHEC
66 . 2 KomOunnpoBanHoe
[Ipocreiinme TpUroHOMETPUYECKHE YPaBHEHHUS
3aHATHEC
67 | Pemenue mnpocTEHIIUX TPUTOHOMETPHUUYECKHX 2 I[IpakTrueckoe
YpaBHEHUI 3aHsTHE
68 2 KomGuuupoBantoe
IIpocreitmne TPUTOHOMETPUUECKHE SAHSITHE
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HEpaBEeHCTBA
69 | Pemienue mnpocTeHINX TPUTOHOMETPUUYECKUX 2 [MpakTHyeckoe
HEPaBEHCTB 3aQHSITHE
70 Pemrenne mnpocredmmx TPUTOHOMETPUYECKUX 2 I[MpakTHveckoe
YpaBHEHUI U HEPABEHCTB 3QHATHE
71 | Pemienue mnpoCTEHIINX TPUTOHOMETPUUYECKUX 2 I[pakTrueckoe
ypaBHEHHI U HEPABEHCTB 3aQHSITHE
72 2 [IpakTrueckoe
Perienue TpUroHOMETpHUECKUX 33124
3aHATHEC
7. ®yukuuu 1 rpaduxu (16 yacon)
73 | ®ynaknus u ee rpaduk. [Toctpoenne rpapukon 2 P
o KIS
(GyHKIWH, 3alaHHBIX PA3IMYHBIMHA CIIOCOOAMHU
74 o 2 [IpakTrHueckoe
Onpenenenue KLU
p q)YH 3aHATHEC
75 CpoiicTBa (DyHKUIHMU: MOHOTOHHOCTH, YETHOCTh 2
U HEYETHOCTb, IKCTPEMYMBI, MEPHOAUYHOCTD. Jlexumst
I'paduueckas uHTEpIIpETALIUS
76 | [loctpoenne u ureHue rpadukoB GYHKIIHIMA. 2 I[TpakTrueckoe
[IpeobOpaszoBanue rpadukoB GyHKIUN 3aHATHE
7 Crenennas, noKa3aTesibHast u 2 [MpakTryeckoe
norapudmuyueckas GyHKIUN 3aHSTHE
78 | Tpuronomerpuueckue GbyHKIMU. 2 1
o KIS
[IpeoOpa3oBanue rpa¢pukoB GyHKIUN
79 | Iloka3arenbHble, aorapu(MUUECKHe, 2 IIpakTHdeckoe
TPUTOHOMETPHUYECKUE YPABHEHHSI 3aHSITHE
80 | Iloka3arenbHble, norapudmuyeckue, 2 I[IpakTryueckoe
TPUTOHOMETPHUECKUE YPABHEHHUS 3aHATHE

Camocmosmenvhas paboma no meme « Obpammuvie pyuxkyuuy 2 yaca

Camocmosmenvras paboma no meme «llocmpoenue epaghuxoe oopamubix mpueoHoMempuyecKux
@yHKyull u onpedenenue no epaguxam ux ceovcms.» 2 yaca

8. MHOrorpaHHMKH M KpPyrJble Tejia (26 4yacoB)

81 | MHororpanHUKY U Kpyriible Tena. J[ByrpaHHble 2 1 2
EKIIUs
¥ MHOTOTPaHHBIE YTITBI

82 O0BeMBI u [LIOLIA N
MHOTOTPaHHUKOB U KPYTJIBIX TEJ

HIOBEPXHOCTEH 2 [pakTHyeckoe 2

3aHATHEC
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83 | Ilapamnenenwumnesn. Ky®. Ceuenue 2 KoMOuHHpOBaHHOE
napajuieNienunena 3aHSATHE

84 | Boluncnenue Iuiomagu U o0bema  KyoOa, 2 I[pakTrueckoe
napajuiefienuneaa 3QHATHE

85 [Ipusma. Ilpsmas, mnpaBwibHas  HpU3MA. 2 KomOunupoBaHHoe
CedeHue pu3Mbl 3aHsATHE

86 [Tupamua. VYceueHHass U MpaBUIIbHAS 2 KombuumpoBanHoe
nupamua. Ceyenue nupamusl. Tetpasap 3QHATHE

87 Boruncnenne rmiomanu u odbeMa MPHU3MBI, 2 I[MpakTHveckoe
MUPaMH/JIbI, YCEUEHHOM MUPaMU/IbI. 3QHATHE

88 Brruucnenne momanu u  oObeMa IMPUBMBI, 2 ITpakTuueckoe
MUPaMHJIbI, YCEUEHHOUW MUPaMUIbIL. 3aHSATHE

89 | Hununap. Konyc. Yceuennsiit konyc. Coepa u 2 KomOunupoBanHoe
map, X CEYeHUs 3aHSTHE

90 | Boluncnenue miIomamu ¥ o0beMa LUIMHIPA, 2 I[TpakTrueckoe
KOHYCa, yCEYEHHOT'0 KOHYCa. 3aHATHE

91 | Beluucnenue 1wIOMAMM W o0beMa IMapa H 2 I[IpakTHUEeCKOE
cdepbl 3aHATHE

92 o 2 [IpakTrHueckoe
Brruncnenue minomazaeit u o0beMoB

3aHATHEC

Camocmosmenvras pa6oma no meme. ((@OPMMPOGQHMQ meopembl O n/zou;adu OmeZOHCl]ZbHOZZ

npoeKyuu MHO20y2cO0J1bHUKA» 2 yaca

9. Hayasna maTeMaTu4yecKoro anajan3a (26 yacon)

93 | IlocnenoBarenbHoctu.  CrnocoObl  3aaaHus 2
IIOCJIEI0BATEIbHOCTEM. CymmupoBaHue 1
. eKIIH
MOCJIeI0BATEIbHOCTEH. beckoneuHo
yOBIBaroOIasi TeOMETPHUYECKAs! IIPOTPECCHSI
94 | Ilonstne npousBonHoW. Dusnueckuii u 2
reoMeTpuyeckuil cMoici. [IpaBuna BerauciaeHus KomOuHMpoBaHHOE
MIPOU3BO/IHBIX. [Tpou3Bo/iHBIE ~ OCHOBHBIX 3aHsTHE
3JIEMEHTapHBIX (QYHKIUN
95 |IlpaBuna u ¢opmyasl aupdepeHIupOBaHUS. 2
[IpakTHueckoe
Tabmuma MIPOU3BOIHBIX AJIEMEHTAPHBIX
o 3aHATHEC
byHKIHIT
96 | BeluncneHne MPOM3BOJHBIX  AIIEMEHTAPHBIX 2 I[IpakTrueckoe
byHKIUH 3aHATHE
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97 . 2 KomOunupoBanHoe
VYpaBHeHHe KacaTelbHON K rpaduKy
3aHATHEC
98 | Bospacranue u yObIBaHHE GyHKIHH. 2 1
EKIIUs
DKCTpEeMYyMBbI (PYHKIIHH
99 | Haubonpiee W HauUMeEHbIllee  3HAYCHHE 2 I[pakTrueckoe
byHKIAHA 3aHATHE
100 | UccnemoBanme  (QYHKIMHM  C  [OMOIIBIO 2 I[pakTryeckoe
MIPOU3BOJIHOM U TIOCTPOCHUE TPadUKOB 3QHATHE
101 | UccnenoBanne  (QyHKIMHM  C  [OMOIIBIO 2 [pakTryeckoe
MIPOU3BOJIHOM U TTOCTPOCHUE TPadUKOB 3aHATHE
102 | Bropas mnpou3BoAHAas, €€ TI'€OMETPUUECKUU U 2
o Jlekius
(buznuecKkuit CMbICIT
103 . 2 I[NpakTH4eckoe
Brruncnenne mpon3BOIHBIX CIOKHBIX (YHKITHHA
3aHATHEC
104 . 2 [IpakTrueckoe
Brruncnenme npou3BOAHBIX CIOXKHBIX (YHKIIHIMA
3aHATHEC
10. UuTerpan u ero npumenenne (20 4acon)
105 | [TepBooOpasna pyHKIUM 2 Jlexrms
106 . . 2 KomGuuupoBantoe
Heomnpenenenuslii HHTErpai u ero CBOMCTBA.
3aHATHEC
107 | HeompeneneHHbI HUHTETpal U €r0 OCHOBHBIC 2 IMpakTHveckoe
CBOICTBa 3aHATHE
108 | HeompeneneHHbI HUHTETpal U €r0 OCHOBHBIE 2 IMpakTHveckoe
CBOMCTBA 3aHsTHE
109 | [Inomanp KPUBOJUHEHHOMN Tpaneuuu. 2 KombunupoBanHoe
OmnpeneneHHblil HHTErpal. 3QHATHE
110 | ®opmyna Herorona-Jleitbuuma 2 Jlekrms
111 N 2 IpakTuieckoe
Teopema HeroTona-JleitoHuma p
3aHATHEC
112 . 2 [MpakTH4eckoe
Teopema HeroTona-Jleitouua p
3aHATHE
113 2 [MpakTH4eckoe
[TpuMeHEeHHE HHTETPpaIa B TECOMETPHH U (PU3HKE
3aHATHE
114 | [IpumeHeHMe UHTErpasia K  BBIYMCIEHUIO 2 I[TpakTHueckoe
(bU3MYECKUX BEIWYHMH U TUTOIIaeH 3QHATHE
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11. D1emMeHTHI TEOPHH BEPOSITHOCTEH U MaTeMaTH4YeCKOi cTaTuCTUKH (12 yacoB)

115 | CoObiTHE, BEpPOSTHOCTH COOBITUS 2 Jlexuus
116 . 2 I[MpakTHveckoe
CrnosxeHue 1 yMHOXKEHUE BEpOSTHOCTEN
3aHATHEC
117 . 2 IMpakTH4eckoe
Brruncnenue BeposiTHOCTEH
3aHATHC
118 | IlpencraBienue JTaHHBIX (Tabmuipl, 2
nuarpammbl, Tpaduku). [loHsTHe O 3amauax Jlexumst
MaTeMaTHYeCKON CTaTUCTUKU
119 . 2 I[MpakTHveckoe
CrnyuaitHas BeIMYMHA U €€ pacIipe/ieIICHIE
3aHATHC
120 | Tpu 3ameuatenbHbie (Qopmyinsl  (popmyia 2
MONTHOM  BeposATHOcTH, (opmyna  baiieca, Jlexnmst
dbopmyna bepuynm)
12. YpaBHeHusi u HepaBeHCTBa (27 4acoB)
121 2 KombunupoBanHoe
[TokazarenpHble ypaBHEHUS U CHCTEMBbI
3aHATHEC
122 2 KombunupoBanHoe
[TokasarenpHBIC HEPABEHCTBA U CHCTEMBI
3aHATHEC
123 | PaunoHanbHble U UPPALMOHAIIBHBIE YpaBHEHUS 2 Kom6uHupoBanHtoe
U CUCTEMBI 3QHATHE
124 | PanmoHanbHbIE u HppaIoHaAIbHBIC 2 KoMOuHMpOBaHHOE
HEPaBEHCTBA U CUCTEMBI 3QHATHE
125 | IlpeoGpa3oBanue ypaBHeHud. Haxoxxnenue 2 I[MpakTrueckoe
KOpHEHn 3aHsATUE
126 | TpuroHoMeTpuyeCKrue ypaBHEHHsI, HEPABEHCTBA 2 KomOuHupOBaHHOE
U CUCTEMBI 3QHATHE
127 2 [MpakTH4eckoe
TpuroHomeTpruyeckue HEPaBEHCTBA U CUCTEMBI
3aHATHEC
128 . 2 [MpakTH4eckoe
Pemenwuie cuctemM ypaBHEHUI 1 HEPABCHCTB
3aHATHEC
129 | Ucnonk3oBaHue CBOWCTB U TpadukoB PpyHKIUN 2 I[MpakTryeckoe
JUISL pellieHus] ypaBHEHU N 3QHATHE
130 | Ucnonb3oBanue CBOMCTB U TpaduKkoB (yHKITHI 2 I[pakTrueckoe
JUTS pellieHus] HEPABEHCTB 3QHATHE
131 | Pemenne cucrem YpPaBHEHUI W HEPABEHCTB C 2 [IpakTyeckoe
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UCIOJIb30BaHNEM TpaduKOB QyHKIUH 3aHATHE
132 2 IpakTHyeckoe
KoncyabTanus
3aHATHE
133- 6 IpakTuyeckoe
JK3aMeH
135 3aHsATHE
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5. XAPAKTEPUCTUKA OCHOBHBIX BUJOB YUEBHOM

AEATEJBHOCTU CTYAEHTOB

Conep:kanue o0yueHust

XapakTepucTHKa OCHOBHBIX BUJ0B Y4eOHOI J1eATeJIbHOCTH
CTYJE€HTOB (HAa yPOBHE Y4eOHbIX IelCTBHI)

BBenenue

O3HaKOMJICHHE C POJIbI0O MaTEMAaTUKHU B HAYKE, TEXHHUKE,
9KOHOMHUMKCE, I/IH(bOpMaI_[I/IOHHI)IX TCXHOJIOTHAX U HpaKTHqCCKOﬁ
JACATCIIBHOCTH. O3HaKOMIJIEHHE C oeJsIMU U 3a1a4aMi U3YUYCHUA

MareMaTuku pu ocBoeHuu npodeccuit CIIO u cienuanbHOCTEH
CIIO

AJII'EBPA

Pa3zBuTHe noHATHSA 0 UnCIe

Brmonnenue apudmMeTnueckux ASMCTBUNA HAJ YUCIIaMU, COYETast
YCTHBIE U MMHUCbMEHHBIE MpueMbl. Haxoxx1eHne npuoimKeHHbIX
3HAYEHUI BEIMYMH U MOTPEIIHOCTEN BIUMCICHHH (a0CONMIOTHON U
OTHOCHUTEIIbHOI ); CpaBHEHHE YUCIIOBBIX BhIpaxkeHUIl. Haxoxnenue
OmMOOK B MpeoOpa3oBaHMIX U BEIYUCICHUSX (OTHOCHUTCS KO BCEM
MyHKTaM MPOTrPaMMbl)

Kopnu, crenenu, sorapudmol

O3HaKOMJIEHUE C MTOHSITHEM KOPHS N-i CTENEHU, CBOMCTBAMU
paauKagoB U IpaBUIaMHU cpaBHEHUs KopHeil. DopmynupoBaHue
onpezeseHUs KOPHS U CBOMCTB KOpHEW. Briunciienue u
CpaBHEHHE KOPHEH, BBINIOJIHEHUE MPUKUIKA 3HAUYCHUS KOPHS.
[IpeoOpazoBaHre YUCTOBBIX U OYKBEHHBIX BBIPAKECHU,
coJieprKalInX paavkaisl. BeimonHeHnue pacyeToB o Gpopmynam,
COJIepIKalINM PAJUKAIbI, OCYIIECTBIISS HEOOXOANUMbIE
MOJICTAHOBKH U TIpeoOpa3oBanus. OnpeeieHrne paBHOCUILHOCTH
BBIPOXKEHMI C pagukanaMu. Pemenne nppanroHaaibHbIX
ypaBHeHUN. O3HAKOMIJIEHHE C ITOHATUEM CTEIICHHU C
JIEMCTBUTEIIBFHBIM ITOKa3aTelleM. HaxoxxaeHre 3HaUCHHUM CTEIICHH,
UCIIONIB3YS IPU HEOOXOIUMOCTH MHCTPYMEHTAIBHBIE CPEJICTRA.
3anuceiBaHUE KOPHS N-U CTENEHU B BUJIE CTETICHU C JPOOHBIM
noKazaTesieM U Hao00poT. opmMynupoBaHUE CBOMCTB CTEMEHEH.
BrIunciieHne cTenenei ¢ paimoHaabHbIM [TOKA3aTeleM,
BBITIOJIHCHHE MPUKHUIKN 3HAYEHUSI CTETICHH, CPABHEHHE CTETICHEH.
[Ipeobpa3zoBanre YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH,
CcoAEpKalluX CTENEHU, PUMEHSIA CBOMCTBA. Pemenue
MOKa3aTeNbHBIX ypaBHEeHHH. O3HAKOMIIEHHE C TPUMEHEHUEM
KOpHEH U CTeNeHel pH BBIYUCIICHUH CPETHUX, IETICHUU OTpe3Ka
B «30JIOTOM C€YeHUM». Perenne npukiagHbIX 3aa4 Ha CIOKHbBIC
MIPOIICHTHI

[IpeoOpa3zoBanue
anredpanvyecKrxX BhIpAKEHUI

BrimmonHeHune npeoOpa3oBaHuii BRIPAKEHUHN, TPUMEHEHHE
dbopmyI, CBA3aHHBIX CO CBOMCTBAMU CTETNIEHEH U JIOTapu(pMOB.
Omnpenenenne 00IacTH JOMYCTUMBIX 3HAUEHUN
JorapumMuuecKoro Belpaxenus. Pemenue sorapupmuieckix
YPaBHEHUNU
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OCHOBbI TPUTTOHOMETPHUH

OCHOBHEI€E ITOHATHA

W3ydeHue paiuaHHOrO METO/1a U3MEPEHUS YIIJIOB BpallleHUs U X
CBSI3M C IpagycHOi Mepoil. 300paxkeHne yriaoB BpaleHUs Ha
OKPYKHOCTH, COOTHECEHUE BEJIMYUHBI yTJia C €ro
PacroI0KEHUEM.

dopMyIHpOBaHUE OIPeIeTICHUI TPUTOHOMETPHUUECKUX (YHKIUI
JUTSL YTJI0B IIOBOPOTA U OCTPBIX YIJIOB MPSIMOYTOJIBHOTO
TPEYroJIbHUKA U OOBSICHEHHE UX B3aUMOCBSI3U

OcCHOBHEBIE
TPUTOHOMETPUICCKHE
TOXIECTBA

IIpuMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX TOXKAECTB IS
BBIYUCIICHUS 3HAYCHUI TPUTOHOMETPUIECKUX (PYHKIUH 110 OHOM
U3 HUX

[IpeoOpazoBanms MPOCTEHIITHX

W3ydeHne 0CHOBHBIX (hOPMYIJ TPUTOHOMETPHUH: POPMYIIbI

TPUTOHOMETPUYECKHUX CJIO’KEHUS, YIBOCHHUS, IPe0OPa30BaHUs CyMMBbI

BBIPAKEHUN TPUTOHOMETPUUYECKUX (YHKLUH B IPOU3BEICHUE U MIPOU3BEICHHS
B CyMMY ¥ IIPUMEHEHUE MPU BBIUUCIICHUH 3HAYCHUS
TPUTOHOMCTPHYCCKOI'O BBIPAKCHUSA U YIIPOLICHUSA €IrO0.
O3HaKOMJICHHE CO CBOWCTBAMU CUMMETPUHU TOUYEK HA €IMHUYHOU
OKPYKHOCTH U ITPUMEHEHHE UX I BbIBOA (POPMYIT IPUBEICHHUS

IIpocreimne Pemenue no gpopmynam 1 TpPUrOHOMETPUYECKOMY KPYT'Y

TPUTOHOMETPUYECKHE IIPOCTEHIINX TPUTOHOMETPUUECKUX ypaBHEeHUN. [Ipumenenue

YpaBHCHHA U HCPABCHCTBA

00X METOJIOB pelIeHHs YpaBHEHUI (IIPUBEICHUE K JINHEHHOMY,
KBaJIPAaTHOMY, METO/]I PA3JIOKEHHSI HA MHOKUTENU, 3aMEHBI
MIEPEMEHHOI) NP PEHICHUH TPUTOHOMETPUUYECKUX YPABHEHHIA.
YMeHne oTMedaTh Ha Kpyre peieHus MpoCcTeHIImx
TPUTOHOMETPUYECKUX HEPABCHCTB

ApKcHHYC, apKKOCHHYC,
apKTaHI'€HC Yncia

O3HaKkoMJIEHHE C TOHATHEM OOpPaTHBIX TPUTOHOMETPHUUECKHUX
¢bynknuil. Usyuenue onpeneneHnii apkCUHyca, apKKOCHHYCa,
apKTaHreHca uucia, (opMynupoBaHHUe UX, U300pakeHue Ha
€IMHUYHON OKPYKHOCTH, IPUMEHEHHE MTPU PELICHUN YpaBHEHUH

OVH

KI[UW, X CBOMCTBA U TPA®UKU

@yuknnu. [lonstue o
HENPEPBIBHOCTU (PYHKIINH

O3HakOMIIEHHE C TIOHSTHEM TIEPEMEHHOM, TpUMEpaMu
3aBHUCUMOCTEH MCXKAY NCPEMECHHBIMU. O3HaKoOMIIEHHE C TOHITHEM
rpaduka, onpeaeaeHue NpUHaAJIE)KHOCTH TOUKH IrpaduKy
¢ynkuuu. Onpenenenue 1no Gpopmyiie npocreiiimeil 3aBUCUMOCTH,
BUja ee rpaduka. Beipaxkenue no gpopmyine ogHON nepeMeHHon
yepe3 apyrue. O3HaKOMJICHHE C ONpeieieHneM (QyHKIUH,
bopmynupoBanue ero. HaxoxaeHnue ob61actu onpeeseHus u
o0racTu 3HauYeHUN QyHKIUU

CaoiicTBa QyHKINH.
I'padmueckas nHTEpIpETALUS.
[Tpumeps! QpyHKIIMOHAIBHBIX
3aBUCUMOCTEHN B PEATBHBIX

mponeccax u sABJICHUAX

O3HakoMJIEHHE ¢ TpUMepaMH (PYHKIIMOHATIbHBIX 3aBUCMOCTEN B
peaNbHBIX MTPOLIECCAX U3 CMEKHBIX TUCIMILINH. O3HAKOMIIEHHE C
JI0Ka3aTeJIbHBIMU PacCyXJICHUSIMH HEKOTOPBIX CBOMCTB JTMHEHHOMN
Y KBaJApaTUYHON (QYHKIIUN, TPOBEJACHIE HCCIICIOBAHUS TUHEHHOM,
KYCOYHO-JTMHEHHOM, TpOOHO-TMHEHHON 1 KBaJpaTUIHON
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¢bynkuui, nocrpoenue ux rpapukos. [locrpoeHne u ureHue
rpadukoB QyHkiuil. UccnenoBanue ¢pynkimuu. CocraBieHue
BUOB (DYHKIMH IO JAHHOMY YCIIOBHIO, PELICHHE 3aa4 Ha
3KCTpeMyM. Brimonnenne npeodpasoBanmii rpaduka GyHKuum

OO6parnbie QyHKITIH

N3yuenue nousitust o0paTHON (QyHKIIMU, ONpeieieHne BUa 1
nmocTpoeHue rpadguka oopaTHol HYHKIIMH, HAXOXKICHUE €€
obnactu onpenenenus u odnactu 3HaueHuil. [Ipumenenue
CBOMCTB (DYHKITUH TIPH UCCIIEOBAaHUN YPABHEHHUH M pEIICHUHN
3aja4 Ha SKCTpeMyM. O3HaKOMIIEHUE C TIOHSATUEM CIIOKHOM

byHKIIUN

CTGHGHHBIC, IIOKa3aTCJIbHBIC,
norapupMUIECcKue u

Beruucnenue 3HayeHnid GyHKIUH IO 3HAUEHUIO apTyMEHTa.
Onpeznenenne NOJI0KEHUS TOYKH HA TpadHKe 10 ee KOOpIAuHATaM

TPUTOHOMETPUYECKUE 1 Ha000poT. Mcronb30Banue cBOMCTB (yHKIMI 711 CPAaBHEHUS

¢dbynkuun. OOpaTHbIC 3HAYCHHH cTereHen u sorapudmos. [Toctpoenue rpadukos

TPUTOHOMETPUYECKHE CTETMEHHBIX U Jorapu(PMUYECKUX QYHKIIHUHA.

byHKIIUN DopMyIHpOBaHUE OIPEIeTICHUI TPUTOHOMETPHUYECKHUX (YHKIUI
JUTSL YTJIOB TIOBOPOTA U OCTPBIX YIJIOB MPSIMOYTOJIBHOTO
TPEYroJbHUKA B O0BSICHEHNE UX B3aUMOCBSI3H

OcHOBHBIE [TprMeHeHne OCHOBHBIX TPUTOHOMETPUYECKHUX TOXIECTB IS

TPUTOHOMETPHUYECKHE BBIYUCIICHUS 3HAYCHUI TPUTOHOMETPUIECKUX (PYHKIHUH 110 OAHOM

TOKJIECTBA U3 HUX

[IpeoOpa3zoBanus MpoCTEHIIUX

W3ydeHre 0CHOBHBIX (hOpPMYIJ TPUTOHOMETPHH: POPMYIIBI

TPUTOHOMETPUUECKHUX CJIO)KEHUS, YIBOCHUS, IPe0OPa30BaHUs CyMMBbI

BBIPAKEHUN TPUTOHOMETPUUYECKUX (DYHKLUH B IPOU3BEICHUE U IPOU3BEICHHS
B CyMMY ¥ IIPUMEHEHUE MPU BBIUUCIICHUH 3HAYECHUS
TPUTOHOMETPUYECKOTO BBIPAKEHUS U YIIPOLIEHUS €T0.
O3HaKOMJIEHHE CO CBOMCTBAMU CUMMETPUHN TOUYEK HA €IMHUYHOU
OKPYKHOCTH M ITPUMEHEHHE UX I BbIBO/IA (hOPMYIT TPUBEICHHUS

IIpocreiimme Pemenue no popmynam 1 TPUTOHOMETPUUECKOMY KPYTY

TPUTOHOMETPUYECKHUE MIPOCTEUIINX TPUTOHOMETPUYECKUX ypaBHEHUN. [Ipumenenune

YpaBHCHHA U HCPABCHCTBA

OOIINX METOJIOB pPelICHHs] ypaBHEHHUH (IIpUBEIEHUE K TUHEHHOMY,
KBaJIpaTHOMY, METOJI PA3JI0KEHHsI HA MHOKUTENHN, 3aMEHBI
NEPEMEHHOI) IPU PELIeHNU TPUTOHOMETPUUECKUX YPaBHEHUH.
VYMeHue oTMedaTh Ha Kpyre pelieHns MpoCcTEeNInX
TPUTOHOMETPUUECKUX HEPABEHCTB

ApKcHHYC, apKKOCHHYC,
apKTaHT€HC Yncia

O3HaKkoMJIEHHE C TOHATHEM OOpPaTHBIX TPUTOHOMETPHUUECKHUX
¢byskuuil. Usyuenue onpeneneHnii apkCUHyca, apKKOCHHYCa,
apKTaHreHca uucia, GopMyIupoBaHHUE UX, U300pakeHue Ha
eIMHUYHON OKPY)KHOCTH, IPUMEHEHHE ITPU PELICHUN YpaBHEHUH

OVH

KI1UW, X CBOMCTBA U TPA®UKU

Oyuknnu. [lonsTue o
HENPEPHIBHOCTU (PYHKINH

O3HaKkoOMJIEHHE C TOHITHEM NIEPEMEHHOM, pUMEpaMu
3aBHCUMOCTEN MeX Ay nepeMeHHbIMH. O3HAKOMIIEHUE C TOHITHEM
rpaduka, onpeaeneHue NpUHaIeKHOCTU TOUKU IpaduKy
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¢ynkuuu. Onpenenenue mno Gpopmylie npocreiiimeil 3aBUCHMOCTH,
Bua ee rpaduka. Beipaskenue mo popmyse oaHoi nepeMeHHoN
yepe3 apyrue. O3HaKOMJICHUE C OTIpeIeTIeHueM (PYHKITUH,
dbopmynupoBaHue ero. HaxoxaeHue 001actTu onpeeacHus 1
obJsacTy 3HaYCHU (PYHKITUN

CaoiicTBa yHKIIUH.
I'paduueckas uHTEpHIpETAIHS.
[Tpumepb! pyHKITMOHATBHBIX
3aBHCUMOCTEH B peabHbBIX
nporeccax 1 sSBJICHUSAX

O3HakoMJIEHHE ¢ TpUMepaMH (PYHKIIMOHATIbHBIX 3aBUCIMOCTEN B
pealIbHBIX MPOLEccax U3 CMEXHBIX TUCHUIUIUH. O3HAKOMIIEHHE C
JI0Ka3aTeIbHBIMU PACCYKICHUSIMHU HEKOTOPHIX CBOMCTB JIMHEHHOM
Y KBaJApaTUYHON (YHKIIUN, TPOBEACHHUE HCCIICIOBAHUS TUHEHHOM,
KYCOYHO-JTMHEHHOM, TPOOHO-IMHEHHON 1 KBaAPaTUYHOMN
byHkmii, noctpoenue ux rpadukos. [loctpoenue u urenue
rpaduxoB Gynkuwmii. Uccnenopanne Gpynkuuu. CocraBieHue
BUJIOB (PYHKIIHIA 11O TAaHHOMY YCJIOBHIO, PEIICHUE 33729 Ha
sKCTpeMyM. Brinonnenue npeobpazoBanuii rpaduka GyHKIUU

OO6patHbie QyHKIIUU

W3yuenue nousitust 00paTHOM (PyHKIIMH, ONIpe/ie]IeHne BUIa U
noctpoeHue rpaduka oopaTHON QYHKIIUHU, HAXOKICHHE €
obnactu onpenenenus u odnactu 3HayeHuit. [Ipumenenue
CBOMCTB (DYHKIIMIA TPH UCCIIEIOBAHUHU YPABHEHHUM U PELLICHUN
3aja4 Ha SKCcTpeMyM. O3HAKOMIIEHHUE C TIOHSATUEM CIIOKHOM

byHKIUMA

CreneHHbIe, TIOKA3aTEIbHBIC,
norapupMUIECcKue U
TPUTOHOMETPHUYECKHE
¢bynkuuu. O6paTHbIe
TPUTOHOMETPHUYECKHE

byHKIIUN

Beraucnenue 3aadennii GyHKIUH 0 3HAYEHUIO apTyMEHTA.
Omnpenenenue MoyI0KEHNUs TOUKH Ha rpaduKe 1o ee KoopJAuHaTam
1 Ha000poT. Mcronb30Banue CBOMCTB (DYHKIMIA AJIsi CPAaBHEHHS
3Ha4YeHU# creneHer u sorapudmos. Iloctpoenne rpaduxos
CTETIEHHBIX U JIOTapU(PMUIECKUX QYHKIUI.

Pemienue nokasaTenbHbIX U JIOTapu(pMUUECKUX YPAaBHEHUH U
HEPABEHCTB 10 U3BECTHBIM anroputmam. O3HaKOMIIEHHUE C
MOHATHEM HENPEepbIBHON MEPHUONUECKON (QyHKIINH,
(dbopMynHupoBaHUE CBOICTB CHHYCA U KOCHHYCA, TOCTPOEHHE MX
rpa¢gukoB. O3HaKOMJIEHHE C TIOHATHEM TapMOHHUYECKUX
KoJIeOaHU U TpUMEpaMU TapMOHUYECKUX KOoleOaHu st
OIKCAHMS TPOLECCOB B (PU3MKE U APYTHX OOJIACTIX 3HAHMSL.
O3HaKOMJICHHE C TOHATHEM PAa3PbIBHOM NEPUOINIECKON
¢byHkuuu, GopMyIupoBaHHe CBOMCTB TAaHI'€HCA M KOTAHIeHCA,
noctpoeHue ux rpaguxos. [lpumenenne cBOUCTB QyHKIMMA 115
CpaBHEHMsI 3HAYCHUI TPUTOHOMETPUUECKUX (PYHKIUIM, pereHns
TPUTOHOMETpHUECKUX ypaBHeHUil. [locTpoenue rpaduxos
00paTHBIX TPUTOHOMETPUUECKUX (QYHKIUI U onpeesieHue 1o
rpaduKkam UX CBOMCTB. Bbinonnenue nmpeodpasoBanus rpagukos

HAYAJIA MATEMATUYECKOI'O AHAJIN3A

TlocnenoBarenprHOCTH

O3HakoMJIEHHE C IIOHATHEM YHCIIOBON MOCIIEJ0BATEIBHOCTH,
crioco0amH ee 3a/1aHusl, BBIYUCICHUSIMU €€ YJICHOB.
O3HakoMIIEHHE C TIOHATHEM TIpesiesa MOCIe10BaTeIbHOCTH.
O3HaKOMJIEHHE C BHIYUCIICHHUEM CYMMbl OECKOHEYHOTO YHCIOBOTO
psiaa Ha IpUMepe BBIYUCIIEHUS CyMMbI OECKOHEYHO yObIBaroIIen
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reOMETPUUYECKOH ITporpeccuu. Pemenue 3a1aq Ha IpUMEHEHHE
(bopMyITbI CyMMBI OECKOHEUHO YOBIBAIOIIEH T€OMETPUIECKOM
IIPOrpeccuu

HpOI/ISBOI[HaH Hn cc
IIPUMEHCHUEC

O3HakoMJIEHUE C IOHATHEM NPOU3BOIHON. M3yuenue u
dbopMynupoBaHUEe €€ MEXaHUYECKOTO U TEOMETPUUYECKOTO
CMBICTIA, U3yYCHHE aJIrOPUTMa BBIUKCICHHSI IPOU3BOIHOM Ha
IIpUMepe BBIYUCIICHNS MTHOBEHHON CKOPOCTH U YIIIOBOTO
koadunmenTa kacarenpHoi. CocTaBieHHe ypaBHEHUS
KacaTeJbHOHU B 00IIeM BHJIe. Y CBOGHUE MPABUI
muddepeHIMPOBaHUS, TaOJIULIBI TPOU3BOIHBIX JIEMEHTAPHBIX
byHKIMHA, TpuMeHenue st nuddepeHmpoBanus GyHKIIAN,
COCTaBJICHUS YPABHEHMS KacaTeabHOU. I3ydeHue Teopem O CBs3U
CBOWCTB ()yHKIIMHU M IPOU3BOIHOM, (POPMYITHPOBKA HX.
[TpoBeneHue ¢ HTOMOIIBIO MPOU3BOTHON HCCIEI0BaHUS (DYHKIINH,
3ajaHHOM (pOopMyITOi. Y CTaHOBIICHHE CBS3H CBOWCTB (DYHKITUU U
POM3BOIHOM 1O UX rpadukam. [IpuMeHeHre Tpou3BOIHON IS
pellIeHus 3a1a4 Ha HaX0)K/IeHue HauOoJIb1Iero, HAUMEHBIIETO
3HAYEHUS M Ha HAXO0XJIEHUE IKCTpeMymMa

[TepBooOpasHas u uHTErpa

O3HaKOMJICHHUE C TIOHSATHEM HHTETpajia v MepBoOOpa3HOM.
W3ydeHue mpaBuiia BEIYKUCICHHS IEPBOOOPA3HOM U TEOPEMBI
Herorona— JleiiOHuia. Pemenue 3a1ad Ha CBsA3b IEPBOOOPA3HOM
U €€ IPOU3BOAHOMN, BEIYMCICHUE ITEPBOOOPA3HOM /ISl TaHHOU
dbyukun. Pemmenue 3a1a4 Ha IpUMEHEHUE UHTETpaia Ass
BBIYHMCIICHHS (PU3MYECKUX BEIIMYMH U TUTOMIAACH

YPABHEHUMA 1 HEPABEHCTBA

YpaBHEHHUS U CUCTEMBI
ypaBHeHul HepaBeHcTBa 1
CUCTEMBI HEPABEHCTB C IBYMS
IIEPEMEHHBIMU

O3HaKOMJIEHHE C IPOCTENIIINMHU CBEJEHUSAMH O KOPHSX
anreOpanyeckux ypaBHEHUH, MOHATUAMH UCCIIE0OBAHUS
YPaBHEHUH U CUCTEM ypaBHeHUH. M3ydyeHne Teopun
PaBHOCWJIBHOCTH YpaBHEHH U ee npuMeHeHus. [loBropenue
3aIMCH PEIIEHNs CTaHIaPTHBIX YPABHEHMI, IPUEMOB
npeoOpa3oBaHus YpaBHEHUH JJIs CBEACHUSI K CTAaHJAPTHOMY
YPAaBHEHUIO.

Pemenne panmoHalIbHBIX, HPPALMOHAIBHBIX, IOKA3aTEIbHBIX U
TPUTOHOMETPUYECKUX YPAaBHEHHUU U cucTeM. Vcronb3oBanue
CBOMCTB U rpaduKoB PYHKIMIA JUId pellIeHUs] ypaBHEHUH.
IToBTOpEHME OCHOBHBIX IIPUEMOB PELICHUS CUCTEM. Perenue
YpaBHEHUH C IPUMEHEHUEM BCEX MPUEMOB (pasiioKeHUs Ha
MHOXUTEINH, BBEJACHUS HOBBIX HEU3BECTHBIX, IIOJICTAHOBKH,
rpaguyeckoro Meroaa). Pemenue cucteM ypaBHeHHH C
NPUMEHEHHUEM Pa3IIMUHBIX C1I0CO00B. O3HaKOMIIEHUE ¢ OOIIMMU
BOIIPOCAMM PELICHUS HEPABEHCTB U UCIIOIb30BAHUE CBOMCTB U
rpaduKoB QYHKIUI NP pellIeHNH HEpaBeHCTB. Perienue
HEPaBEHCTB U CUCTEM HEPABEHCTB C IPUMEHEHUEM PA3JIMYHbIX
cnoco0oB. [IpuMeHeHne MaTeMaTHYECKUX METOAOB JJIS peIIeHUs
coJiepKaTeNbHbIX 3ajlay U3 pa3IMyHbIX o0jacTeil HayKu U
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IIpakTUKU. IHTEpIIpeTHpOBaHuE pe3yIbTaTOB C y4ETOM PEAIbHBIX
OTpaHUYECHU

BJIEMEHTbI KOMBUHATOPUKU, TEOPMM BEPOSITHOCTEN U CTATUCTUKU

OCHOBHEIE TTOHATHSA
KOMOWHATOPUKH

W3ydeHnue mpaBuiia KOMOMHATOPHUKY M IPUMEHEHHE TIPH PEIICHUH
KOMOMHATOPHBIX 3a7a4. Pemienne KoMOMHATOPHBIX 33124
METO/I0M Iepebopa U 1o NnpaBuily yMHOXKeHUs1. O3HAKOMIICHUE C
MOHITHSIMA KOMOMHATOPHUKH: Pa3MEIICHUSIMHU, COYCTAHUSIMH,
nepecTaHOBKaMHu U popMyaMu st UX BerauciaeHus. OObsiCHEHHE
U TIpUMEHEeHue GOPMYII JIJIsi BEIYUCIICHUS Pa3MEIICHHM,
MEePECTAaHOBOK M COUETAHUM IMPH pelieHnu 3a1a4. O3HaKOMIICHHE
¢ obunomom Hetorona u tpeyronsaukom [lackans. Pemenue
MPaKTUYECKUX 3a/1a4 C UCIOJb30BaHUEM MOHITUHI U MPaBUII
KOMOWHATOPHKHU

DIeMEHThI TEOpUU
BEPOATHOCTEH

M3yueHne Ki1acCuYecKoro oInpeJiesIeHUs] BEpOSITHOCTH, CBOMCTB
BEPOSITHOCTH, TEOPEMBI O CyMMe BeposiTHOCTEN. PaccmoTpenue
IIPUMEPOB BBIYUCIIEHUSI BEpOATHOCTEN. Perenue 3a1aq Ha
BBIYUCIIEHHE BEPOATHOCTEH COOBITUI

[IpencraBieHne JaHHBIX
(TabnuLbl, TUarpaMMsl,

rpadukm)

O3HaKOMJICHHE C MNpCACTAaBJICHHUEM YUCIIOBBIX JaHHBIX U UX
XapaKTCPHUCTUKAMMU. Pemenue IPAaKTUYCCKUX 3a/lad Ha 06pa60TKy
YHUCJIOBBIX JAaHHBIX, BBIYUCIICHUEC UX XAPAKTCPUCTUK

I'EOMETPUA

[IpsiMble U TIIOCKOCTH B
MIPOCTPAHCTBE

DopMyIMpPOBKA U IPUBEIECHUE J0KA3ATEIbCTB IPU3HAKOB
B3aMMHOI'0 PACIIOJNIOKEHMS IPSIMBIX U TUIOCKOCTEH.
PacnioznaBaHue Ha ueprexax U MOJEISIX PA3IMUHBIX CIIy4acB
B3aUMHOTI'0 PACIOJIOKEHHS IPSIMBIX U IUIOCKOCTEH,
apryMeHTHUpOBaHUE CBOUX CcyxacHuil. DopmynupoBanue
OIIPEEICHUN, IPU3HAKOB U CBOWCTB I1ApaJUICIIbHBIX U
NEPHEHANKYIIAPHBIX INIOCKOCTEN, IBYTPAHHBIX U JIMHEHHBIX
YIJIOB. BEINIOJIHEHHUE IOCTPOCHUS YITIOB MEXKIY IIPSIMBIMU,
IPSAMOM U INIOCKOCTBIO, MEKY IUNIOCKOCTSIMH I10 ONIMCAHUIO U
pacno3HaBaHue UX Ha Mojeisx. [ [pumenenne npu3HakoB U
CBOMCTB PacIOJIOKEHUS NPSAMBIX U IIJIOCKOCTEH IPU PELLICHUH
3agad. M300paxxeHne Ha pUCYHKAaX U KOHCTPYUPOBAaHUE HA
MOJEIIAX NEPIEHANKYIISIPOB U HAKJIIOHHBIX K IUNIOCKOCTH, IPSIMBIX,
MapaJUIEIbHBIX IIJIOCKOCTEH, YTIIOB MEXAY MPSAMOM U INIOCKOCTBIO
1 000CHOBaHUE NOCTpoeHUs. Perienue 3a1a4 Ha BBIYUCIICHUE
reOMETPUUYECKUX BeMUYMH. ONHUChIBAHUE PACCTOSHUSA OT TOUKH JI0
IIJIOCKOCTH, OT IPSIMOM 10 TUNIOCKOCTH, MEXAY IIIIOCKOCTSIMU,
MEXY CKPEIINBAOIIMMUCS MPSMBIMU, MEXIY IPOU3BOJIIBHBIMU
¢burypamu B poCTpaHCTBE.

@opMyIMPOBAaHNE U JOKA3BIBAHUE OCHOBHBIX TEOPEM O
paccTosHUsAX (TEOpeM CYIIeCTBOBaHUsA, CBOUCTBA). M300paxkenue
Ha YepTeXax U MOJEIISAX PAaCCTOSIHUS U 0OOCHOBaHUE CBOMX
cyxaeHuil. OnpeneneHue U BEIYUCICHUE PACCTOSHUN B
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npoctpanctse. [Ipumenenue Gopmyi 1 TeopeM MIIaHUMETPUH IS
pemenus 3aga4. O3HaKOMJIEHUE C TOHATHEM NapajlIeIbHOTO
IIPOCKTUPOBAHUSA U €r0 CBOMCTBaMU. POPMYIMPOBAHKUE TEOPEMBI
0 IUIOLIAI OPTOTOHAJIBHOM ITPOEKLIMY MHOTOYT OJIbHUKA.
[Tpumenenue Teopun aisi 0O0CHOBAHUS IOCTPOCHUH 1
BBIUMCJICHUN. APryMEHTUPOBAHUE CBOUX CY)KJIEHUH O B3aUMHOM
PAacIoyI0KEHUH TPOCTPAHCTBEHHBIX (QUTYp

MHoOrorpaHHuKu

Onucanue U XapaKTEpUCTHKA Pa3JINYHbIX BUJIOB
MHOT'OTPaHHHMKOB, IIEPEUNCIICHUE UX DJICMEHTOB U CBOWCTB.
N300pakeHrie MHOTOIPaHHUKOB U BBIIIOJHEHHUE IIOCTPOCHUS Ha
N300paKeHUSIX U MOJIEIISIX MHOT'OI'paHHUKOB. Brruncnenue
JIMHENHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(HUTypanusx, apryMeHTUPOBAHUE CBOUX CYKICHUH.
XapakTepucTUKa 1 U300pakeHNe CeUeHusl, pa3BEPTKH
MHOT'OI'PAHHUKOB, BEIYHMCIICHHE IUIOIIAIEH TOBEPXHOCTEN.
[Toctpoenue npocTeiliux ceyeHuil Kyoa, Ipu3Mbl, MUPAMUIBIL.
[Tpumenenue (HakToB U CBEICHUN U3 IUTAHUMETPHH.
O3HaKOMJICHHE C BUJIJaMU CUMMETPUI B IPOCTPAHCTBE,
(dbopMyIupOBaHHUE ONPEICICHUI U CBOMCTB. XapaKTEPUCTHKA
CUMMETPUH TeJI BpallleHUs1 U MHOTOrpaHHUKOB. [Ipumenenune
CBOICTB CUMMETPHH NIpU pelieHnu 3a1ad. Vcnonb3oBanue
PUOOPETEHHBIX 3HAHUH JIJIs1 KCCIIE0BAHUS U MOJICIIUPOBAHUS
HECJIOKHBIX 3a/1a4. M300paxkeHre OCHOBHBIX MHOTOI'PaHHUKOB U
BBITNIOJIHEHHE PUCYHKOB IO YCIIOBUSM 3a]a4

Tena n noBepxHOCTH
BpallleHUs

O3HakoMIIEHHE C BUIaMH TeJ BpaieHus, (GOpMyITupOBaHHE UX
ONpeAeseHu U CBOMCTB. POPMYIIMPOBaHUE TEOPEM O CEUYEHUH
11apa MIOCKOCThIO U MJIOCKOCTH, KacaTeJIbHOM K cdepe.
XapakTepucTuka U u300pakeHHe TeJl BpaIlleHUs, UX Pa3BEPTKH,
cedeHus. Pernenue 3a1a4 Ha MOCTPOCHUE CEUEHUM, BBIUMCIICHHE
JUTMH, PACCTOSIHUM, YIIIoB, Tuiomanei. [Iposenenue
JTIOKa3aTeNIbHBIX PACCYKACHUHN NpH penieHuu 3a1ad. [I[pumenenue
CBOMCTB CUMMETPHHU NP PELICHUH 3a/1a4 Ha TeJa BpallleHus,
KoMOMHanuio Tei. M300pakeHne OCHOBHBIX KPYIJIBIX TEN U
BBITNIOJTHEHUE PUCYHKA 10 YCIIOBHUIO 3a/1a4l

I/ISMepeHI/IH B TCOMETpUU

O3HakoMJIEHHE ¢ TOHATHAMH IUIOIAAN U 00beMa, aKCHOMaMH U
cBoiicTBamu. Penienue 3a1a4 Ha BBIYUCICHUE MJIOMAAECH MIIOCKUX
¢buryp ¢ npyMEHEHHEM COOTBETCTBYIOIUX (POpMYI U (PaKTOB U3
1aHuMeTpun. M3yduenne TeopemM o BBIUMCIEHUH 00bEMOB
IIPOCTPAHCTBEHHBIX TEJI, pELICHHUE 3a/1a4 Ha IPUMEHEHHE HopMyI
BbIUKCIIeHHS] 00beMOB. 3ydenune ¢hopMyit 11 BEIYUCICHUS
ioniaiel MOBEpXHOCTEN MHOTOIPaHHUKOB U TeJl BpallleHusl.
O3HaKOMJIEHHE C METOJIOM BBIYHMCIIEHUS TUIOIIA U TTOBEPXHOCTH
cdepsl. Pemienne 3a7a4 Ha BRIYUCIIEHKE TUIONIA/IEH TTOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEI

KOOleI/IHaTBI 1 BCKTOPLIL

O3HaKOMJICHHE C ITIOHITUECM BCKTOpA. I/I3yquI/Ie IlCKapTOBOﬁ
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CHUCTEMBI KOOPJAUHAT B IIPOCTPAHCTBE, IOCTPOEHUE 110 3aJaHHBIM
KOOPJMHATAM TOYEK U IJIOCKOCTEH, HaX0KIEHUE KOOPIUHAT
TOYEK.

Haxoxnenue ypaBHEHUH OKPYXHOCTH, CEphI, TNIOCKOCTH.
Beruncnenue paccTossHUA MEK1y TOYKaMHU. V3yueHne cBOMCTB
BEKTOPHBIX BEJIMUUH, IIPABUII PA3JIOKECHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IIPABUJI HAXOKAEHUS KOOPIUHAT
BEKTOpPA B IIPOCTPAHCTBE, IPABUJI JEUCTBUN C BEKTOPaMHU,
3alaHHBIMU KOOpAHHAaTaMHU. [IpuMeHeHne Teopun Ipy peieHuu
3aJla4 Ha ACUCTBU ¢ BeKTOpamu. V3ydeHne ckansipHOro
IIPOU3BENICHUS BEKTOPOB, BEKTOPHOI'O YpaBHEHUS NPAMOH U
110ckocTy. [IpumMenenre Teopuu Ipy pelIeHny 3a1a4 Ha
JEHCTBUS C BEKTOPaMH, KOOPIMHATHBINA METOJ], IPUMEHEHHE
BEKTOPOB JUIsl BBIYUCIICHUS BEJIMYUH YITIOB U PACCTOSHUM.
O3HaKOMJICHHE € JOKA3aTeJIbCTBAMU TEOPEM CTEPEOMETPHUH O
B3aMMHOM PACIIOJIOKEHUHU IIPSIMBIX U IIOCKOCTEH €
HCIIOJIb30BAaHNEM BEKTOPOB

6. YCJIOBUSA PEAJIMZALIUU ITPOI'PAMMbBI YYEBHOI'O
HPEIMETA

5.1 TpeboBanussi K MHHHUMAJLHOMY MAaTePHAJIbHO — TEeXHHYECKOMY
o0ecrmeYeHnIo

Peanuzanus yuebHoro npeamera TpeOyeT HaIM4Yusl yueOHOTro KaOuHeTa.

ObopynoBaHnue y4yeOHOro KaOMHETa: CTOJbl, CTYJbs UIA HpenojaBaTeis U
CTYJI€HTOB, IUKaQbl I XpaHEHUs Y4YEOHO-HAIJSIAHBIX TOCOOMH U y4yeOHo-
METOINYECKON TOKYMEHTAIH, TOCKA KIacCHasl.

5.2 UudopmanuonHoe odecnevyeHue 00ydeHus

Ilepedyens pekomeHayeMbIX yueOHBIX u3aanuii, UHTepHeT-pecypcos,
JAONOJHUTEIbHON JIUTEPaTypPhI

NudpopmanuonHoe odecredeHne 00y4eHust
Ilepeyennb PeKOMEeHyeMbIX y4eOHBbIX U3aHMH, HNuTepHeT-pecypcos,
AOMOJIHUTEJIbHOM JIUTEPaTypPbl
OcHOBHbBIE HCTOYHUKH
1. Amumos, III.A. Maremaruka: anreOpa ¥ Hadajga MaTeMaTHYECKOTO aHAJIN3a,

reoMeTpusi. Anrebpa M Hadana maremaruyeckoro aHammza. 10-11 kmaccel: yuel. s
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oOmieoOpa3oBar. opranuzanuii: 6a3zoBelil v yriy6. yposau/ L. A. Anumos, FO.M. Kossrum,
M.B. TkaueBa u ap. — 3-¢ u3a. — M.: [IpocBemenue, 2018. — 463 c.

2. Aranacsn, JI.C. I'eomerpusi, 10-11: yue0. 115 oOpa3oBat. yupekaeHn: 6a30BbIi
u npodunsHeIil ypoBHu/ JI.C. Atanacss, B.®. byty3os, C.b. Kagomiuies u ap. — 17-¢ uzn. —
M.: IIpocsemenue, 2018. — 255 c.

3. baimmakos, M.1. Marematuka: yueOnuk / M.W. bammakoB. — 2-¢ u3z., cTep. —
Mocksa : KHOPYC, 2019. — 394 c. — (Cpennee mpodeccruonanbsHoe 00pa3oBaHUE).

4. bammakoB, M.M. MatemaTtuka. 3agaqHuk: y4e0. mocoOue sl CTyI. YIpeKACHHUM
cpen. npod. O6pazoanus/ M.U. bammakos. — 2-e uzn., crep. — M.: UL Akagemus, 2018.
—416c.

JlonoJIHUTEIbHbIE HCTOYHUKM:

1. BepOunxkuii, B.. Maremaruka. ['oroBumcs k OI'D u EI'D/ B.. BepOunkuid. -
M.: Dkemo, 2019. — 352 ¢.

2. Beicouxkuii, .P. Teopus BepositHOocTel. 3a1a4u 1 KOHTPOJIbHBIE paboThI. 10
kiacc. — M.: MITHMO, 2019. — 101 c.

3. Mopakosuu, A.I'. MaremaTuka: HoBbIi MONHBIN CHIPaBOYHUK IIKOJIBHUKA IJIS
noarotokn k EI'D/ A.I'. Mopakosuu, B.M. I'mu36ypr, H.}O. JlaBpentheBa. — M.:
UznarensctBo ACT, 2019. — 351 c.

4. Psazanosckuii, A.P. EI'D. Tematuueckuii TpeHaxep. Maremartuka.
[IpodunbHbIil ypoBeHb. Teopus BeposTHOCTEH U deMeHTsl ctaTuctuku/ A.P./ A.P.
Psazanosckuit, JI.I'. MyxuHn. — M.: U3narensctBo DKk3ameH, 2020. — 95 c.

5. Smenko, U.B. i cmam EI'D. Maremaruka. MoaynsHblli Kypc. Mertoarka
noAroToBku. Kirounm u oTBeTh: yuel. mocobue s olrieo0pa3. opraHu3anuii: 6a30BbIif
ypoBens/ 1.B. fmenko, C.A. lllectakoB. — M.: [Ipocsemenune, 2017. — 335 c.

HNuTepHeT-pecypcesbi:
1. www.fcior.edu.ru (MudpopmanimoHHble, TPEHUPOBOYHBIE M  KOHTPOJbHBIC
MaTepHuabl).

2. www.school-collection.edu.ru (Equnas xosutekiuu 1mupoBbIx 00pa3oBaTeIbHBIX

pecypcoB).
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3. Exponenta.ru http://www.exponenta.ru Kommnanust Softline. O6pa3oBarenbHbIii

MaTEMaTUYECKUM calT. MaTepualbl Uisi CTYAEHTOB: 33/1a4M C PELIEHUAMU, CIIPABOYHUK 110
MAaTEMATHUKE, JIEKTPOHHBIE KOHCYJIbTALIUH.
4, T'azera «MaTtematuka» U3nareabckoro noma «llepBoe ceHTAOPS»

http://mat.1september.ru.

5. MaremaTtuka B OTKpbITOM KoJuIeIKe hitp://www.mathematics.ru.

6. Math.ru: MaremaTuka u o6pazoBanue http://www.math.ru.

7. MoCKOBCKHi LIEHTP HeNMPePbIBHOI0 MATEMATHY€CKOT0 00pa30BaHUA

(MIIHMO) http://www.mccme.ru.

8. Allmath.ru — Bcst maremaruka B oqaom mecre http://www.allmath.ru.

9. EqWorld: Mup matemaTnueckux ypaBuenuii http://eqworld.ipmnet.ru.

10. Bes JJIEMECHTaApHad MaTeMaTHKa: Cpe}IHHﬂ MaTEMAaTHIECCKad HHTCPHET-

mkoua http://www.bymath.net.

11. T'eomeTpuyeckuii moprtaa http://www.neive.by.ru.

12. I'paduxu pynxmmii http://graphfunk.narod.ru.

13. ,Z[I/IIIaKTI/I‘-IeCKI/Ie MaTcpuralibl 110 HH(bOpMaTI/IKC N MaTCMAaTHUKC

http://comp-science.narod.ru.

14. luckperHast maTremMatuka: anroputmsl (mpoekt Computer Algorithm Tutor)

http://rain.ifmo.ru/cat/.

15.  EI'D mo MmaTeMaTHKe: MOATOTOBKA K TeCTHPOBAHMIO Nttp://www.uztest.ru.

16. 3a)1aquc AJIFd IOATOTOBKH K OJIUMIIHAAAM IO MaTEMATHKE

http://tasks.ceemat.ru.

17. 3anumaTebHasi MATEMATHKA — MIKOJbLHUKAM (OJIMMIINAIbI, HTPbI, KOHKYPCHI

mo maremartuke) http://www.math-on-line.com.

18. HutepHeT-npoekT «3agaum» http://www.problems.ru.

19. Maremaruueckue 3TOAbI http://www.etudes.ru.

20. MaremaTuka on-line: cnpaBouHasi ”H(popMaNus B MOMOIIb CTYAEHTY

http://www.mathem.hl.ru.

21. MaremMaTuKa B IOMOIIb MIKOJbHUKY U CTY/IEHTY (TeCThI M0 MaTeMaTHKe

online) http://www.mathtest.ru.

22.  MareMaTHKa JUIsl MOCTYNAOIIUX B By3bI http://www.matematika.agava.ru.
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23. Marematuka: KoHCyJbTallHOHHBIN LEHTP NMpenoaBaTesieil M BbINYCKHUKOB

MT'Y http://school.msu.ru.

24. MaremaTnka u nporpamMupoBanue http://www.mathprog.narod.ru.

25. MaremMaTH4yecKHe OJMMITHAABI M OJIMMITHAAHBIE 3axaun http://www.zaba.ru.

26. MexayHapoaHbIi MaTeMaTHYeCKU KOHKYpC «KeHrypy»

http://www.kenguru.sp.ru.

27. MockoBcKkas MaTeMaTuuyecKas OJIMMIIMaAa IMKOJIbHHUKOB

http://olympiads.mccme.ru/mmo/.

28. PemeOnuk.Ru: Briciias MmaTemMaTrka u 5KOHOMETPUKA — 3a/1a4H, PEIICHUS

http://www.reshebnik.ru.

29.  Caiit onemeHTapHoit MatemaTuku Jmutpus ['ymiuna

http://www.mathnet.spb.ru.
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