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1.IHOACHUTEJIBHASA 3AITUCKA
1.1. O0mas xapakTepucTUKa y4e0HO JUCUUIINHbBI

[Iporpamma oprueHTHpOBaHA HA TOCTHXKCHHE CIICTYIOIINX IETICH:

o (opMupoBaHuUe NMpeacTABJIEHHH 0 MaTEeMaTHKE KaK YHUBEPCATLHOM
S3BIKE HAYKH, CPEACTBE MOJICTUPOBAHMS SIBICHUH M TIPOIECCOB, 00 HACIX U
METOJIaX MAaTEMAaTHKU;

o pa3BuUTHE JIOTUYECKOTO MBIIIICHHS, MIPOCTPAHCTBEHHOTO
BOOOpKEHUS, aITOPUTMHUYECKON KYJIBTYPhI, KpUTUYHOCTH MBIIIJICHUS Ha YPOBHE,
HEOOXOoaMMOM I  Oyaymied  NMpodeCCHOHAIBHOM — NESITEIBHOCTH, IS
MIPOIOJDKEHUS 00pa30BaHUs M CaMOOOPa30BAHUS;

o OBJIaJIeHHe MATeMAaTHYeCKMMH 3HAHMAMHM W  YMEHHSIMH,
HEOOXOJIMMBIMHA B TIOBCETHEBHOM XKU3HH, JJII U3YUCHUS CMEXKHBIX €CTECTBEHHO-
HAyYHBIX JUCIUIUIMH Ha 0a30BOM YpOBHE W JHCIMIUIMH TPO(HECCHOHATBHOTO
[UKIIA, JJI MOJTYy4YeHUs 00pa3oBaHUs B 00JIACTAX, HE TPeOYIOMIMX YriyOJIeHHON
MaTEeMaTU4YeCKON MOJITOTOBKHY;

o BOCIIUTAHME CpPEJICTBAMH MaTEeMaTUKU  KYJIbTYpbl JIMYHOCTH,
MOHUMAHUSl 3HAYMMOCTH MAaTEMaTUKHU U1 HAyYHO-TEXHUYECKOro IIporpecca,
OTHOIICHUSI K MaTEMaTHUKE KaK K YacTH OOIIEYEIIOBEUECKOW KyNbTYPhI Yepe3
3HAKOMCTBO C HWCTOPHUEW pPAa3BUTHS MATEMATHKH, SBOJIONHUCH MaTEeMaTHYECKHUX
1501(S)7 8

OcHOBYy TIporpaMMbl  COCTABJISIET  COJAEpXKAaHWE, COTJIACOBAHHOE C
TpeboBaHmsIMU  (pemepanbHOTO KOMITOHEHTa TOCYAapCTBEHHOTO — CTaHAapTa
cpelHero (IOJIHOro0) 001Iero 0opa3oBaHusl 6a30BOT0 YpOBHS.

B mporpamme yueOHBIN MaTepuan MpeAcTaBieH B (OpMe Yepeayromerocs
pa3BepThIBAHUS OCHOBHBIX COJIEPKATEIbHBIX JIMHUM:

| | aneebpauveckas nuHUsA, BKIIOYAIONIAS CUCTEMATU3AIMIO CBEICHUMA O
quciax; U3y4yeHHe HOBBIX M 0000IIEHNE paHee N3YyUYCHHBIX OIepaluil (BO3BEICHNE
B CTEMEeHb, W3BJICUEHUE KOPHS, JIorapuMHUpOBAHUE, CHUHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC M 0OpaTHbIE K HUM); U3y4Y€HHE HOBBIX BHUIOB UHCIOBBIX BBIPAKEHUN U
dbopMys; COBEpIIEHCTBOBAHHE TPAKTUYECKUX HABBIKOB U BBIYHCIUTEIHHOM
KyJIbTYphl, PACIIUPEHHE W COBEPIICHCTBOBAHWE aJreOpaMvecKoro ammapara,
cOPMHPOBAHHOTO B OCHOBHOW IIIKOJIe, W €ro TMPUMEHEHHE K PEIICHUIO
MaTEeMaTUYECKUX W TMPHUKIATHBIX 33129,

| | meopemuro-pynxkyuonanvHas auHus, BKIIOYAIONIAS CHCTEMATH3AIUI0 U
pacIMpeHrue CBEICHU O (YYHKIHSIX, COBEPIICHCTBOBaHUE TpaUUECKHX YMCHHUIA;
3HAKOMCTBO C OCHOBHBIMHM HJCIMH M METOJIaMH MaTEMaTHYECKOTO aHaju3a B
o0beMe, TO3BOJIAIONIEM HCCIEA0BaTh JJIEMEHTapHble (QYHKIMA € PEliaTh
MPOCTEUITEe TeOMETpUIeCcKre, GU3NUECKUE U IPyTre MPUKIIATHBIC 3a/1a4H;

|| nunus ypasHewuli u HepageHcme, OCHOBaHHAsT HA TIOCTPOSCHUU U
WCCJICIOBAHUHM MAaTEeMAaTHUYECKUX MOJIEJICH, MepECeKaroNIasics ¢ alredpanyeckon u
TEOPETUKO-(PYHKITMOHAILHOW ~ JIMHUSIMH W BKJIIOYAIONIAs ~ pa3BUTHE U
COBEPIIIEHCTBOBAHUE TEXHHUKH alTreOpandecKux MpeoOpa3oBaHUMN ISl PEIICHUS
ypaBHEHUH, HEPABEHCTB M CHUCTEM; (OPMHPOBAHHWE CIOCOOHOCTH CTPOWTH H



WCCJIEIOBATh MPOCTEUININE MATEeMATHUECKUE MOJEIN MPU PEIICHUH MPUKIATHBIX
3a/1a4, 3a/1a4 U3 CMEKHBIX U CIEIUATbHBIX JUCITUTIIINH;

| | eeomempuueckas nuHus, BKIIOYAIONIAS HAIJISAHBIC MPEACTABICHUS O
MPOCTPAHCTBEHHBIX (PUTYpax U U3YyYEHHUE UX CBOMCTB, (OpPMHUpPOBAHUE U PA3BUTHE
MPOCTPAHCTBEHHOTO  BOOOPaKEHMS, pPa3BUTHE CIIOCOOOB T'€OMETPUYECKUX
U3MEPEHUN, KOOPJAMHATHOTO W  BEKTOPHOIO  METOJOB  [JIi  pEIICHUs
MaTeMaTUYECKUX U MPUKIAIHBIX 3a/1a4;

|| cmoxacmuueckass auHus, OCHOBAaHHAS HA PA3BUTUH KOMOMHATOPHBIX
YMEHUH, TPEICTABICHUNA O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX
OKPY>KaIOIIEro MUpA.

Pa3Butne comeprkaTenbHBIX JUHUN COMPOBOXKIACTCS COBEPIICHCTBOBAHUEM
WHTEJUICKTYaTbHBIX W PEUYEBBIX YMEHHHU IyTeM OOOTAaIIEeHUS MaTeMaTHYEeCKOTO
SI3BIKA, PA3BUTHUS JIOTUIECKOTO MBIIIJICHUSI.

Marematuka  sBIsgeTcs  (yHIAMEHTAIBHOM  00IIeo0pa3oBaTelbHON
JUCHUIUIMHOM CO  CJIOKUBIIMMCS YCTOWYMBBIM COJIEp)KaHMEM U OOIIUMU
TpeOOBaHUSIMH K ITOATOTOBKE oOyuaromuxcs. Peanuzanys oOmux nenen u3ydeHus
MaTeMaTUKH  TPAJAWIIMOHHO (GOPMHUPYETCS B  UYETHIpEX HAINpaBICHUSIX —
MeToauyeckoe (oOmiee mpejcTaBlIeHHEe 00 HACSIX W MeToAaX MaTeMaTHKH),
WHTCIUICKTYaJIbHOE  pa3BHUTHE,  YTHUIMTAPHO-TIparMaTH4YecKoe  HaIpaBJeHUE
(oBmajeHe HEOOXOAMMBIMH KOHKPETHBIMH 3HAHUSIMH U yYMEHHSIMH) |
BOCIIATATEIILHOE BO3AEHCTBHE.

[Ipodunuzanusa ueneid MaTeMaTHYECKOro OOpa30BaHUsI OTpa)kaeTcs Ha
BBIOOpE MPUOPUTETOB B OpraHU3ALMK y4eOHOM AeATENbHOCTH OOydarommxcs. Jis
TEXHUYECKOTO M €CTECTBEHHO-HAy4HOro mnpoduiisi BHIOOp Ilienel cMelaercs B
MIparMaTMdecKoM HaIlpaBJICHUH, MPETyCMATPHUBAIONIEM YCHJICHUE W PACIINPEHUE
MIPUKJIHOTO XapaKkTepa U3y4YCHHs MaTeMaTUKH; PEUMYIIIECTBEHHOW OpHUEHTAITNN
Ha AITOPUTMUYECKUNA CTUJIb ITO3HABATEILHOW NIEATEIbHOCTH. [ 2yManumapHo20
U COUUATILHO-IKOHOMUUECKO20 npodhuneli Oonee XapaKmepHbiM A6I51emcsl YCUleHue
00WEeKYIbMYPHOU COCMAsIawell Kypca ¢ opuenmayuell Ha 8u3yaibHo-00pa3tblil
U I02UYeCKUll Cmuiy y4eOHoU pabonol.

N3yuenne MaTeMaTKy Kak y4eOHOTO MpeaMeTa 00eceYnBaeTCs:

— BBIOOPOM Pa3JIMYHBIX MOJIXOJA0B K BBEJCHUIO OCHOBHBIX ITOHSTHH;

— (opMHUpOBaHMEM CHUCTEMBl YyYE€OHBIX 3aJlaHWH, OO0ECIICUNBAIOIINX
3¢ (HEKTUBHOE OCYIIECTBICHUE BRIOPAHHBIX I1EJIEBBIX YCTAHOBOK;

— o0oramieHueM CIeKTpa CTUJed ydeOHOW JeATEeNIbHOCTH 3a CYeT
COTJIaCOBaHMUS C BEAYIIUMHU JCSITCIBHOCTHBIMU XapaKTEPUCTHKAMU BBIOpAHHOM
npodeccun.

[IpodunbHas cocTaBisitoNas OTpakaeTcsi B TPeOOBAHUAX K IOJTOTOBKE
0oOy4Jarommxcs B 4acTH:

— oOme cHCTEeMbl 3HAHWM: COACpP)KATEIIbHBIC IMPHUMEPHlI HCIIOIb30BaHUS
MaTeMaTHICCKHUX HJICH U METOJIOB B MPOo(ecCHOHATBLHOMN AeATEILHOCTH;

— YMEHHUU: pa3auvrie B YPOBHE TPEOOBAHHWM K CIIOKHOCTH MPUMEHSIEMBIX
aJTOPUTMOB;




—  NPAKMU4ecKo20 UCNoIb308aHUs. NPUOOPEMEHHbIX 3HAHUU U YMEHUU:
UHOUBUOYATLHO20 V4eOHO20 ONbIMA 6 NOCMPOCHUU MAmeMamuieckux Mooenel,
8bINOJIHEHUU UCCIe)08AMENbCKUX U NPOEKMHbIX Pabom.

Takum o0pa3zom, mnOporpaMMa OpPUEHTHUPYET Ha MPUOPUTETHYIO POJIb
MPOLIECCYATbHBIX XapaKTEPUCTUK Y4eOHOW paboThl, 3aBUCAIIMX OT MNPOdUIs
npodecCHOHaNbHON TOATOTOBKHM, AaKIIEHTHPYET 3HAYCHUE TOJIYYCHHS OIbITa
UCIIOJIb30BAHUSI MaTeMaTUKUA B COAEPKATEIbHBIX U MPOPEeCcCHOHATBHO 3HAYUMBIX
CUTyallUsiX TI0 CpaBHEHUI0O C (OPMaAIbHO-YPOBHEBBIMH PE3YyJIbTATUBHBIMU
XapaKTEPUCTUKAMU 00yUYEHUSI.

[lepeuens TeM B Kypce MaTeMaTHUKH SIBISIETCS OOIIMM ISl BCeX mpoduiieit
MOJTy4aeMoro mpodeccnoHalIbHOr0 00pa3oBaHus M MPHU BceX o0beMax yuyeOHOro
BPEMEHHU HE3aBHCHMO OT TOTO, SIBJSETCS JIU NpeaMeT 0a30BbIM WIIM IPO(HUIBLHBIM.
[Ipennaraempie B MPUMEPHOM TEMAaTHYECKOM IUIaHE pa3Hble 00BEMBI Y4eOHOTO
BPEMEHHU Ha W3y4YEHUE OJHOW M TOHM KE TEMbl PEKOMEHJYETCS MCIIOJIb30BaTh UL
BBITIOJIHEHUS PA3IMYHbIX YUeOHBIX 3aaHuil. Tem caMbIM pa3inuuusi B TpeOOBaHUIX
K pe3yJibTaTaM O0ydYeHHUs MPOSBITCS B YPOBHE HABBIKOB IO PEIICHUIO 33J1a4y U B
OTIBITE CAMOCTOATEIBHON PAOOTHI.

B nporpamme kypcusom BBIAEIEH MaTepuai, KOTOPBIA NpPU H3YYEHUU
MaTeMaTHKU U Kak 0a30BOro, M Kak MpoQMIbHOTO y4eOHOro MperMeTa KOHTPOJIIIO

HC IIOJJICKHT.
[IPUMEPHOE COJIEPXXAHUE YUEBHOI JIUCLIUIIJIMHBI

BBenenne

Marematika B  HayKe, TEXHUKE, DJKOHOMHKE, HH(POPMAIIMOHHBIX
TEXHOJIOTUSAX M MPAKTHUYECKOW JeATenbHOCTH. llemn W 3amaun  u3ydeHus
MaTEMaTHUKH B YUPEXKICHUSIX CPEeIHEro MpodhecCuOHATBLHOTO 00pa30BaHusl.

AJITEBPA

Pa3BurHe NOHATHS 0 YUCTE

[lenbie u panuoHalibHBIC yucia. JleicTBuTenbHble uncna. [IpubauxeHHbIe
BbIUMCIICHUS. [Ipubaudicennoe 3Hauenue 8eIuyuHbl U NOSPEUHOCU NPUOTIUNCEHUL.

Kommnnexcnwie uucna.

KopHu, crenenu u jorapu¢pmsi

Kopuu n crenenn.KopHu HarypaiapHOM CTENEHW W3 YUCIA U UX CBOMCTBA.
CreneHM ¢  palMOHAIBHBIMUA  TOKA3aTeNsIMH, UX CBOMCTBA.CTENEHU C
NEUCTBUTENLHEIMU nOKazaTtenaMu. Ceoticmea cmenenu ¢ OelucmeumelbHbiM
noxasamenem.

Jlorapudm.Jlorapudm uucna. OcHogHOe n02apugmuneckoe MmoHcoecmaso.
Jecsatuunbie 1 HaTypaibHble Jorapudmbl. [IpaBuna meiicTBuil ¢ norapudpmamu.
Ilepexoo k Hogomy ocHoBaHUIO.

[IpeoOpazoBanne  anreOpamvdecKux  BBIPAKCHUI. [IpeoOpazoBanue
pallMOHAJIbHBIX, UppalmoHaIbHbIX CTEIECHHBIX, MOKA3aTebHbIX u
JoTapu(PMUYECKUX BBIPAKCHUIM.

OCHOBBI TPUTOHOMETPHUH

Pannannas mepa yrna. BpamarensHoe npuxenue. CHHyC, KOCUHYC, TAHTEHC
U KoTaHreHcuucsia. (OCHOBHBIE TPUTOHOMETPHUYECKUE TOXKAECTBA, (HOPMYIIBI
npuBefeHus. CHHYC, KOCMHYC M TAaHT€HC CYMMBbI M Pa3HOCTH JABYX YriaoB.CHUHYC U



KOCHUHYC JBOMHOTrO yria. @opmynsl nonogununoco yena.llpeobpazosanus cymmol
MPUSOHOMEMPUYECKUX (QYHKYULL 8 Npou3geoeHue U npou3eedeHus 8 CYMMY.
Buvipasicenue mpuconomempuyeckux @YHKYuti uepe3 MAH2EHC NOJIOBUHHO2O
apeymenma. [IpeoOpa3zoBaHus MPOCTEUIINX TPUTOHOMETPUUYECKUX BBIPAKEHU.

[Ipocreiimue TPUTOHOMETPUUYECKHUE YpaBHEHHS. Pemenne
TPUTOHOMETPUYECKUX  YpaBHEHUU.  [Ipocmeuwiue  mpuconomempuieckueu
Hepagencmea. Apkcunyc, apKKoCunyc, GQpKmaH2enc Yyucida.

DYyHKUMH, UX CBOICTBA U IPaQuKH

Oyukunn.O6macTh  OmpeAeNeHuss W MHOXKECTBO 3HAYCHUH; rpadux
(byHKIIUH, TOCTpOCHHE IPpaUKOB PYHKIINIA, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMHU.

CaoiicTBa byHKIIH: MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb,
OTPaHUYEHHOCTh, MNEPUOAMYHOCTh. I[IpoMEXKYTKM BO3pacTaHus W yOBIBaHUS,
HauOoNblllee M HaWMEHbIIee 3HAUEHUs, TOYKH OKcTpemMyma. ['paduyeckas
uHTepnperauusd. [Ipumepsl (QyHKIMOHANBHBIX 3aBUCHUMOCTEH B  pEajbHbBIX
IIpoLEeccax U SIBJICHUSIX.

Oo6parubie ¢yHkuuu. Obnacms onpedenerus U 0064ACMb 3HAYEHULL
oopamnou ¢yuxkyuu. I'padux oOpaTHOM PyHKITNH.

Apudpmernueckue onepauuud Haj  QyHKOusAMH. CroxHas — QyHKIUS
(xoMTO3UITHsA).

CreneHnblie, NoKa3aTejbHbIe, Jorapu(pMuvecKkmue "
TPUTOHOMeTpU4YecKHe QyHKIMHU

Onpenenenus QPyHKIMMA, UX CBOWCTBA U TpaUKH.

Obpamnvle mpueconomempuieckue QyHKyuu.

[IpeoOpazoBanusi rpadukoB. I[lapamnensHbll  HEpeHOC, CUMMETPUS
OTHOCUTEIBHO OCEH KOOPJAWHAT U CUMMETPHS OTHOCHUTEIBLHO Hayanaa KOOpJIWHAT,
CUMMETPHUSI OTHOCUTENIBHO TPSMOM Y= X, pacTsbKEHHE W C)KaTHe BIOJb OCEeH
KOOpJIMHAT.

HAYAJIA MATEMATHUYECKOT'O AHAJIU3A

[TocnenoBarensHocTH. CrocoObl  3aJaHWs M CBOWMCTBA  YHCJIOBBIX
NOCJIEIOBATEIbHOCTEM. Ilousamue o npedene  nocie008ameNbHOCHU.
Cywecmeosanue npeoena MOHOMOHHOU O2PAHUYEHHOU NOCLE008amMeNbHOCU.
CymmupoBaHue nocienoBaTesbHOCTeH. beckoHeuHo yObIBarolas reoMmeTpudeckas
IIPOTPECCHS U €€ CyMMa.

llonsimue o nenpepvienocmu Qhynkyuu.

[IpousBoanas. Ilonstue o nMpou3BOAHON (YHKUHUU, €€ TEOMETPUUYECKHN U
(bu3nyeckuil cMbICi. YpaBHEHUE KacaTeabHoU K rpaduky @yHkuuu. [IponsBoanbie
CYMMBI, Pa3HOCTH, MPOU3BEACHUS, YacTHOTo. IIpou3BOAHBIE OCHOBHBIX
aneMeHTapHbIX GyHKIu. [IpuMeHeHne mpou3BOIHON K UCCIEAOBAHUIO (QYHKITUN
U TMOCTpoeHU0 TpadukoB. [Ipouzsoonvie obpamHol QYHKYUU U KOMHOZUYUU
@dyHryuu.

[IpuMepsl MCHOJB30BaHUS MPOM3BOJHOM ISl HAaXOXKIEHUS HAWITYYILEro
pelieHus B MPUKIAIHBIX 3adadax. Bropas nmpous3BoaHas, €€ T€OMETPUUYECKUN U
busnueckuit cmbich. [IpumeHeHue TPOW3BOMHON K HCCIEAOBaHUIO (DYHKIUN H
nocTpoeHuto rpapukoB. HaxoxneHue cKopocTu [uisi Mpollecca, 3aJaHHOTO
dbopmyIioif u rpaduKoOM.



[lepBooOpa3nas u unrerpain. [IpumeHeHune omnpeaeneHHOro WHTErpana AJis
HAXOXJEHUS IUIOIIAAM KpUBOJIMHEHMHOW Ttpamnenud. Dopmyna HperoTtoHa—
Jleitonuna. Ilpumepsl npuMeHEeHHs] HHTETpasia B PU3UKE U T€OMETPHH.

YpaBHeHUs U HEPABEHCTBA

PaBHOCHMIIBHOCTE ypaBHEHUI1, HEPABEHCTB, CUCTEM.

PanmonanbHblie, MppallMOHAIBHBIE, MIOKA3aTENbHBIE U TPUTOHOMETPUUECKUE
ypaBHeHUsI U cucTeMbl. OCHOBHBIE TpPHEMbl HX peleHus (pas3ioKeHHe Ha
MHOKUTEIN, BBEJICHHE HOBBIX HEM3BECTHBIX, OJCTAHOBKA, IPa)UUECKUA METON).

PanmonansHele, MppallMOHAIBHBIE, IOKA3ATEIbHBIE U MPULOHOMEMPUYECKUE
Hepasercmea. OCHOBHBIE TpPUEMBbl HMX pelleHus. Vcrnonb30BaHWE CBOMCTB U
rpadukoB QyHKIUI MU PELICHUN ypaBHEHUN U HEpaBEHCTB. MeTOl MHTEPBAJIOB.
N300paxeHre Ha KOOPAWHATHOM TJIOCKOCTH MHOXKECTBA PEIICHUN ypaBHEHHH U
HEPABEHCTB C JBYMs IEPEMEHHBIMU U UX CUCTEM.

IIpruMmeHenne MaTeMaTU4eCKUX METOAOB Ul PEUICHUS COACPIKATEIIbHBIX
3aJa4 U3 pa3IMyHbIX 00JacTel HayKW W NMpakTuUKU. MHTepnperanus pesynbrara,
Y4ET pEeAIbHBIX OTPAaHUYECHUM.

KOMBHUHATOPHKA, CTATUCTUKA n TEOPUSA
BEPOSITHOCTEM

JJIeMeHTbl KOMOUHATOPUKH

OcHOBHBIE ~ TIOHATHST ~ KOMOWHATOPHKHU. 3agaun  Ha  TOJCYET

Yyuclapa3MelleHuii, NEepecTaHOBOK, couyeTaHui. PemieHuwe 3agad Ha mepedop
BapuantoB. ®opmymna Ounoma HpioroHa. CpoiicTBa OMHOMHMHAJIBHBIX
ko3¢ durenTos. Tpeyronpauk ITackans.

JIeMEHTbI TEOPUH BEPOATHOCTEM

CoObITHE, BEPOSITHOCTH COOBITHS, CIIO)KEHHUE M YMHOKEHHE BEPOSITHOCTEH.
Ilonsamue o nesasucumocmu cobvimuil. [JJuckpemuas ciyyanuHas 6eaudund, 3aKOH
ee pacnpeodenenus. Hucnogvle xapakxmepucmuku —OUCKPEMHOU  CAYYAUHOU
genuuunsl. Ilonsamue o 3akone 601bwUX YUCel.

DJIeMEeHTbI MaTeMATHYeCKON CTATHCTUKHU

[IpencraBnenue naHHbIX (TaOMUIBI, JUArpaMMmbl, rpadukH), cenepanvhas
COBOKYNHOCMb, 6blOOPKA, cpeoHee apupmemuyeckoe, meouauna. Illonamue o
3a0ayax mamemamuieckou CmamucmuKuy.

Pewenue npakmuueckux 3a0au ¢ npumeHeHuem 8eposimHOCHHbIX Memooos.

I'EOMETPUA

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

B3anmHoe pacnosioxkeHre IByX NpsIMBIX B IpocTpaHcTBe. [lapamnensHOCTh
npsMord M Iockoctd. llapamrensHocTh mockocTer. IlepnenauKynsspHOCTH
IPSAMON M IUIOCKOCTH. IlepneHauKyisip U HakIOHHAsA. YTOJI MEXAY NPsIMOU U
TUIOCKOCTBIO. JIByrpanHbIit yIoJI. Yron MEXKITY TUIOCKOCTSIMM.
[leprieHIUKYIISIPHOCTD IBYX IIJIOCKOCTEH.

['eomeTpuueckue mpeodpa3oBaHus MPOCTPAHCTBA: NMapauIeIbHBIA MEPEeHOC,
CUMMETPHSI OTHOCHUTEIIBHO IIIOCKOCTH.

[TapannensHoe NpPOEKTUpOBaHUE. [l10wadb opmocoHaNbHOU NPOEeKYUU.
N300paxeHne npocTpaHCTBEHHBIX (UTYp.

MHororpaHHuKH



Bepumnbl, pebpa, rpanu MHOrorpaHHuka. Pazeepmxa. Mwuococpanmuwie
yenvl. Boinykavie muozoepannuku. Teopema Juinepa.

[Ipuzma. Ilpamas wu  wmaxknonnas nupusma. llpaBunbHas  npuszMa.
[Mapamnenenunen. Kyo0.

[Mupamuna. [lpaBunbHas nupamuaa. Yceuennas nupamuoa. Terpadap.

CummeTpuu B KyOe, B apajuieJenunese, B npusme u nupamuoe.

Ceuenus ky0a, IpU3Mbl U TUPAMU/IBI.

[IpencraBneHne O MpaBUIIBHBIX MHOTOTPAHHUKAX (TETpasap, KyO, OKTasap,
JOACKAdIp U UKOCAdIP).

Tesa 1 MOBEPXHOCTH BpallleHUSA

Humuanp u KoHyc. Yceuenmwiti xonyc. OCHOBaHHE, BBICOTa, OOKOBas
MOBEPXHOCTh, oOOpa3zyromias, pa3Beprka. Ocegvle ceuenuss U  cedeHus,
napanienbHble OCHOBAHUI.

[ap u cdepa, ux ceuenus. Kacamenvras niockocms K cghepe.

HN3MmepeHns: B reoMeTpuu

O6bem u ero uzmepenue. aterpansHas popmysa oobema.

®opMynbl 00beMa KyOa, TPSIMOYTOJILHOTO MapajulieienuIieia, MpPU3MBI,
nuinHapa. dopmynbl o0bema mnHpaMuibl U KoHyca. DOopMysbl  IIJIOIIATU
MOBEPXHOCTEH IWIMH]Ipa U KOHyca. DopMyIibl 00beMa 1apa u miomaan chepsl.

[Tonobue Ten. OTHOLIEHUS MIIOMAAeH TOBEPXHOCTEN U 00bEMOB MOJOOHBIX
TEJ.

KoopauHaTsl 1 BeKTOPBI

[IpsmoyrosibHast (nekapToBa) CHUCTEMa KOOPJAMHAT B IPOCTPAHCTBE.
dopMyiia pacCTOSTHUS MEXAY ABYMS TOUYKaMHU. YpaBHEHUS CEpBI, nI0CKOCMUU
NPSAMOU.

Bekropel. Moayne BekTopa. PaBeHCTBO BEKTOpOB. Cll0KE€HHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4MCIIO. Pa3ioxkeHue BEKTOpa IO HANpPaBICHUSM. YTOJI
MeXIy IByMsl Bekrtopamu. IIpoekmus BekTopa Ha ock. KoopaumHatsl BeKTOpa.
CkansipHOE IPOU3BEACHUE BEKTOPOB.

Hcnonb30oBaHne KOOPAWMHAT M BEKTOPOB MPU PELICHUH MATEMaTUYECKUX U
MPUKIIAIHBIX 3a]1a4.

1.2. MecTo y4eOHOM AMCUMILIMHBI B Y4eOHOM IJIaHe

[Iporpamma yueOHOUM nucuumaunbl «OAY.02 MaremaTtuka: anrebpa u
Hayajla MaTeMaTHUYeCKOTO aHalli3a; FeOMETpus» MpedHa3HaueHa JUIsl U3y4YeHUs
MaTeMaTUKUd B YUYPEXKICHHUSIX  CPEIHEro MpodeccuoHaJIbHOTO 00pa3oBaHus,
peanu3ymux o0pa3oBaTeIbHYI0 MPOrpaMMy cCpeaHero (MOJHOTo) OOIIero
oOpa3oBaHMsl, IPU MOATOTOBKE KBAJIM(UIMPOBAHHBIX CIIELUATUCTOB CPEIHETO
3geHa.llo mporpamme yrimyOJneHHONW TIOATOTOBKH. YPOBEHb 0O0pa30BaHUS:
OCHOBHOE 00111ee oOpa3oBanue. Kpanudukanus: yuureab HauadbHBIX KJIACCOB.

[Tpoduns nmomydaemoro mpodecCUOHATBHOTO 00pa30BaHUs: TYMaHUTAPHBIN
(mpu peanu3zanuu IpOrpaMmbl CPEAHETO OOIIET0 00pa30BaHUS).
JucuumuinHa u3ydaeTcs: Kak 0a30BbIM y4eOHBIN TpeaMeT.



1.3. Pe3ysbTaTsl 0CBOCHUSI Y4eOHOH TUCHUIIIMHBI

B pesynbrare m3zydyeHus ydyeOHOM IucuuIuiiHbl «MaTtemaTuka: anredpa u
Hayajla MaTeMAaTUYECKOr0 aHaJIN3a; TeOMETPUsD 00yUarOIUIiCs 10KEH

3HATH/IIOHUMATD.

o 3HAaUYEHUE  MaTeMaTUYeCKOM  HayKu [ pelleHus  3ajad,
BO3ZHHMKAIOIIMX B TEOPUU W MPAKTUKE; IIUPOTY U B TO K€ BPEMS OIPAHHUYEHHOCTh
NPUMEHEHUSI MATEMAaTUYECKUX METOJ0B K aHAJIM3y U MCCIIEIOBAHUIO MTPOLIECCOB U
SIBJICHUH B PUPOJIE U OOIIECTBE;

o 3HAYEHHE MPAKTUKU U BOIPOCOB, BO3ZHUKAIOUIUX B CAMOM MAaTEMATHKE
Ui (OpMHUpOBaHUS U PA3BUTUS MATEMaTUYECKOM HAyKH; HCTOPUIO Pa3BUTHUS
HOHSTHS YUCIIA, CO3JAHMSI MAaTEMAaTUYECKOT0 aHAJIN3a, BOSHUKHOBEHUS U Pa3BUTUS
re€OMETPUH;

o YHHUBEpPCAJIbHBIA  XapakTep 3aKOHOB JIOTMKM MaTeMaTHYECKHX
pacCykJeHUM, UX MPUMEHUMOCTD BO BCEX 00JIACTSIX YEIOBEYECKOU JAEATENbHOCTH;

o BEPOSITHOCTHBIM XapaKTep pa3IMYHBIX IPOLIECCOB OKPYKAIOIIETO
MUpa.

AJITEBPA

yMeThb!

o BBIMOJHATh apuUpMETHUECKHE JCHCTBUS HaJ YUCIaMM, CcoueTas
YCTHBIE U NMHUCbMEHHBIE NIPUEMbI; HAXOAUTh MPUOIMKEHHbIC 3HAUEHHs BEIMYUH U
NOTPEIIHOCTH BBIYUCIECHUN (a0CONMIOTHAsT M OTHOCHUTENbHAs); CpaBHUBATh
YHUCJIOBBIE BBIPAKEHHUS;

o HaXOJUTh 3HAYEHUS KOpHS, CTEIEHH, norapugma,
TPUTOHOMETPUYECKUX BBIPAKEHUH HA OCHOBE OINPENECIECHHs, HCHOJb3yd MpHU
HEOOXOIMMOCTH HMHCTPYMEHTAIbHBIE CPEACTBA; IMOJIb30BATHCA MPUOIHKEHHON
OLICHKOW IMpY NPAKTUYECKUX pacyeTax;

o BBIMOJHATh MPeoOpa3oBaHUsl BbIpAKEHUH, NpuMeHss (HopMybl,
CBSI3aHHbIE CO CBOWCTBAMHU CTENEHEW, JIOrapu(pMOB, TPUTOHOMETPUUYECKUX
dynxmi;

HCNO0JIb30BaTh NPUHOOpPEeTEeHHbIE 3HAHUSI M YMEHUS] B NPAKTHYECKOH
JesITeJIbHOCTH U MOBCEIHEBHOM KN3HHU '

o JUISL TIPAKTUYECKUX PacyeToB MO QopMynaMm, BKIO4Yas (HOpMYJIbL,
coJiep>Kalllie CTENEHHU, paauKalibl, JOrapuMbl U TPUTOHOMETPUUECKUE (PYHKIUH,
UCIOJNIB3Yysl MpPU HEOOXOJUMOCTH CIPAaBOYHbIE MaTepuajbl M OpocTeHiine
BBIYMCIINTEIBHBIE YCTPOKCTBA.

DOyHKUUM U TPaduKu

yMeThb!

® BBLIYHCIIATH 3HaYCHUE (PYHKIMU MO 33JaHHOMY 3HAYEHUIO apryMeHTa MpH
pa3IMYHBIX crocobax 3aaaHus GyHKIUU;

® OIpE/eNIATh OCHOBHBIE CBOMCTBA YMUCIOBBIX (PYHKIUH, WIUTIOCTPUPOBATH
uX Ha rpadukax;

“IloMuMoO yKa3aHHBIX B JAHHOM pa3jele 3HaHWi, B TpeOOBaHUS K YPOBHIO IOJATOTOBKHU
BKJTIOYAIOTCS TAK)KE 3HAHMSI, HEOOXOIUMBIE /111 OCBOCHUS MIEPEUNCIICHHBIX HUKE YMEHUI.



® cTpoUTh TpaduKUd H3YyYEHHBIX (PYHKIHM, WILTIOCTPUPOBATH MO TpapuKy
CBOMCTBA JIEMEHTAPHBIX (PYHKIINM;

® CII0JIB30BATh MOHATUE (PYHKLIMHU 711 ONMCAHUS M aHAJINU3a 3aBUCUMOCTEN
BEJIMYUH;

HCI0JIb30BaTh NPHOOpPeTeHHble 3HAHUS W YMEHHSl B NPAKTUYECKOM
eATeJbHOCTH U NOBCeTHEBHOM KU3HHU:

o JUIS ONHKCAHUS C TOMOIIBI0 (PYHKIMHA Pa3IuYHBIX 3aBHCHUMOCTEMH,
IpEJICTaBICHNS UX IPaQUUECKU, UHTEPIIPETALIUN TPa(UKOB.

Havyana mareMaTH4ecKOro aHajIm3a

yMeThb!

o HaXOAUTb IIPOU3BOJIHBIE ANEMEHTAPHBIX (PYHKIINH;

o UCIIONb30BaTh MPOU3BOJIHYIO JUIS HM3YyUYEHHUs CBOWCTB (YHKIHMHA U
MOCTPOEHUS TPaUKOB;

o OPUMEHATh  NPOU3BOJHYIO  JUIsl  MPOBEACHUS  NPUOIMHKEHHBIX

BBIUMCIICHUW, pellaTh 3aJadyd [PUKIAAHOTO XapakTepa Ha HaxXO0XKICHUE
HauOO0JIbILIEr0 U HAMMEHbILIETO 3HAYCHMUS,;

o BBIUMCIATH B MPOCTEHIIMX CilydasX IUIOMaAd U OOBEMBI C
VCIIOJIb30BaHUEM OIPEIEIEHHOTO NHTETPAIA;

HCIOJIb30BAaTh NPHOOPETEHHbIC 3HAHUSA W YMEHHUS B IPAKTHYECKOH
AeATeJIbHOCTH U MOBCECAHEBHOM "KU3HU JUIS:

o pelmieHns  NPUKIAJHBIX  3a0a4, B TOM 4YHUCJIE  COLMAIBHO-
HSKOHOMUYECKUX U (PU3MYECKHX, Ha HAuOOJIbIIME M HAUMEHbLINE 3HAYEHUS, Ha
HaX0KJICHUE CKOPOCTH U YCKOPEHUS.

YpaBHeHUS U HEPABEHCTBA

YMeTh:

o pelmiate  palMOHalbHbIE,  IOKa3aTelibHble,  Jiorapu(pMHUUECKUe,
TPUTOHOMETPUYECKHUE YPABHEHUS, CBOJAIIMECS K JIMHEWHBIM M KBAaJAPATHBIM, a
TaKXE€ aHAJIOTUYHBIC HEPABEHCTBA U CUCTEMBI,

o UCIIOJIb30BaTh  rpadMyecKuidi METOJ PpELIEHUs YpPaBHEHHH U
HEPABEHCTB;

° U300pakaTh Ha KOOPAWHATHOM TUIOCKOCTH pEIICHUS YPaBHEHUI,
HEPABEHCTB U CUCTEM C IByMS HEU3BECTHBIMU;

o COCTAaBIISAITh M pEIIATh YPABHEHHS WM HEPABEHCTBA, CBA3BIBAIOIINE
HEU3BECTHBIE BEIMYMHBI B TEKCTOBBIX (B TOM UMCJIE MPUKIIAIHBIX) 3a/1a4ax.

HCIOJIb30BAaTh NPHOOPETEHHbIC 3HAHUS M YMEHHSl B NPAKTHYECKOM
NAESITeJIbHOCTH U MOBCEAHEBHOM 'KU3HU:

® JJIA HOCTpOCHI/I}I U HCCICOO0OBAHUS HpOCTGﬁIHPIX MATCMATHUYCCKUX
MOJIEJIEN.

KOMBUHATOPHUKA, CTATUCTHUKA " TEOPUS
BEPOSITHOCTEM

YMETh.

. pemarh npocreiire KOMOMHATOPHBIE 3aJlayd METOJ0M mepedopa, a

TaKke C UCIOJIb30BaHUEM HU3BECTHBIX (hOPMYII;



o BBIUUCIISATH B MPOCTEUIIUX CITydasiXx BEPOSITHOCTH COOBITUN Ha OCHOBE
MOZICYETA YHUCIIa UCXOOB;

HCMOJIb30BAaTh NPHOOPETEeHHbIC 3HAHUS M YMEHHSI B NPAKTHYECKOM
NAeSITeJIbHOCTH U NMOBCEAHEBHOM KU3HU:

J JUIS aHAJIM3a PEealibHBIX YUCIIOBBIX JTaHHBIX, MPEICTABICHHBIX B BHJIE
auarpamm, rpaukos;

o aHanm3a nH(OPMAaIIUK CTATUCTUYECKOTO XapaKTepa.

IF'EOMETPUS

yMeThb:

J pacro3HaBaTh Ha 4epTekaxX U MOJAENSAX MPOCTPAHCTBEHHBIE (HOPMBI;
COOTHOCHUTH TPEXMEpPHBIE OOBEKTHI C UX OMUCAHUSIMU, H300PAKEHUSIMU;

J ONKCHIBATh B3aUMHOE PACIOJOKEHHE TMPSIMBIX M IJIOCKOCTEH B
IPOCTPAHCTBE, AP2YMEHMUPOSAMb CEOU CYHCOCHUSL 00 IMOM PACHOTIOHCEHUU,

o aHAIIM3UPOBATh B MPOCTEUINX CIydasX B3aUMHOE PAaCIOJIOKEHHUE
O0OBEKTOB B POCTPAHCTBE;

J n300pakaTb OCHOBHbIE MHOTOTPAHHUKH U KPYTJIbIE TEJa; BBINOIHSITD
YEepTEXH MO YCIOBHIM 33/1a4;

. cmpoums npocmeliuiue cevenus Kyoa, npusmol, RUPAMUObL;

o pemarh TUIAHUMETPUYECKHE U TPOCTEHIINE CTEPEOMETPUUYECKUE

33Jlayd Ha HAXOXKICHUE T'COMETPUYCCKHUX BEIWMYHMH (JJIMH, YIJIOB, ILIOIIAJCH,
00BEMOB);

L HCIIOJIB30BAaTh IIpu PCUICHUU CTCPCOMCTPHICCKUX 3aJgad
IIaHUMCTPUUICCKUC Cl)aKTBI Hn MCTObI,
L4 IMPOBOJUTDL JOKA3ATCIIBHBIC PACCYKIACHHUA B XO4C€ PCIICHUS 3a1a4,

HCIIO0JIB30BaThH HpHOﬁpeTeHHLIe SHAHUSI M YMCHHUS B HpaKTquCKOﬁ
HCATCJIBbHOCTH " HOBceZ[HeBHOﬁ KU3HU.

° JUIS WCClieIoBaHKUS (MOJCIMPOBAHUS) HECIOKHBIX IMPAKTHISCKHUX
CUTyaIliii Ha OCHOBE U3yUYCHHBIX (DOPMYIT B CBOMCTB (puTyp;
. BBIYMCIICHUSA 00beMOB 51 TUIOIIAICH MMOBEPXHOCTEN

MNPOCTPAHCTBCHHBIX TCJI IIpU PCHICHHMU IIPAKTHYCCKHUX 3ajad, HCIIO0JIb3yd IIpH
H€O6XOI[I/IMOCTI/I CIIPpaBOYHHKH U BBIYHCIUTCIBHBIC YCTpOﬁCTBa.

2. COAEPKAHUE YYEBHOHN JUCIHUILJIUHBI
2.1. TemaTH4eCKHUil IUVIAH U COAEPKAHME YICOHOM TUCHUIIIMHBI

KosanuyecTBo 4yacoB Ha
pasae
Aynn- Camocro-
HaunmenoBanue pasjaena Tembl pasaeia

TOpHasi | fAITeJbHAas

padora, padora,

yac yac
1 cemecmp

Paznen 1. 13 5




Beenenue.
IToBTOpEHUE
IIKOJBHOI0 Kypca.

1 Tema 1. MaTemaTHKa KaK 4acTh
00111e4eI0BEYECKON KYIbTYPHI.
Posib 1 3HaUeHE MaTeMaTUKU
(3HaKOMCTBO C UCTOpPHUEHN pa3BUTHUS
MaTEMaTHKH).
8 Tema 2. ToxaecTBEHHBIC
npeoOpa3oBaHUs BBIPAKEHUI.
MeTon MmaTeMaTHYECKOU
VHYKIHH.
4 Tema 3. [TocTpoenue rpadgukoB
AIIEMEHTAPHBIX (PYHKIIHIA.
Pasznen 2. 34
Tpuronomerpusi.
10 Tema 1. OCHOBBI TPUTOHOMETPUH.
N3mepeHns Ha MECTHOCTH.
10 Tewma 2. TpuronometTpuyeckue
byHKIUH.
10 Tema 3. Pemienue
TPUTOHOMETPUUYECKUX YPABHEHUM
Y HEPABEHCTB.
4 Tema 4. Cuctemsl
TPUTOHOMETPUUECKUX YPABHEHUM.
Paznen 3. Hauana 16
MaTeMaTH4ecKoro
aHaJmM3a.
IIpousBoaHas
(GyHKIun.
4 Tewma 1. [Ipupamenue GyHKIIN.
Ornpenenenue NpoU3BOIHON U €€
bu3HUecKuil 1 TeOMETPUIECKUI
CMBICIL.
4 Tema 2. IIpaBuiia BEIYMCICHUS
MIPOU3BOJIHBIX.
4 Tema3. [Tpon3BoaHAs CIIOKHOU
GyHKIUU.
4 Tewma 4. [IpousBoaHbIE
TPUTOHOMETPUUYECKUX (PYHKITHIA.
Pa3znen 4. Pemenue 3)
TEKCTOBBIX 3a/1a4.
2 Tema 1. Pemienue 3agaq Ha

IBIKCHHE.




2 1 Tema 2. Pemenue 3a1a4 Ha paOoTy.
1 2 Tema 3. Pertenue 3agau Ha
IPOLICHTHI, HA CMECH U CILIABHI.
2 2 Tema 4. Pertienie TEKCTOBBIX 3a/1a4
Ha COCTAaBJICHHE YPAaBHEHUMU,
HEPABEHCTB U WX KOHCTPYKIIUN U3
pa3IMYHbBIX 00JIacTen
KU3HEICATCIILHOCTH YEJIOBEKA.
Hroro 3a 1 cemectp: 68 26
94
2 ceMecTp
Pa3pgea 5. 24 4
IIpumenenue
HENPEepPbLIBHOCTH H
NPOU3BOJHOM.
4 1 Tema 1. MeTon nHTEpBaOB.
4 1 Tema 2. KacarenbHas k rpaduky
byHKIUH.
4 Tewma 3. [Ipubnumxénnbie
BBIYHCIICHUS.
8 1 Tema 4. VccnenoBanue GyHKITUH.
6 1 Tema 5. MeTo1 MaTeMaTHYECKOTO
MOJIETTUPOBaHHUS (PEIICHHE
MIPUKJIATHBIX 3a71ad Ha HaXOKICHUE
HaUOOJIBIIETO M HAUMEHBIIIETO
3HaYeHus1 QyHKIUN).
Pa3nen 6. 14 3
IlepBooOpa3nas u
HHTErpa.
Borunciienue
IUI0LIAed MJIOCKUX
¢uryp n 06émo0B
TeJ1 BpallleHusl.
6 2 Tema 1. IlepBooOpa3zHas u
WHTETpaJl.
OCHOBHBI€ TTOHSITHUS.
6 2 Tema 2. Beruncienue miomanei
TUIOCKUX UTYD.
4 2 Tewma 3. Beruucienue o05EMOB Te
BpaIlcHUs.
Paznen 7. . llpsimble u | 8 3

IJIOCKOCTH
NPOCTPAHCTBeE.

B




MHoOrorpaHHuKu

4 2 Tema 1. [IpsiMble U TIJIOCKOCTHU B
IPOCTPAHCTBE.
4 2 Tema 2. MHOTOTrpaHHUKH.
Pa3nen 8. 6 2
Koopaunarsl u
BEKTOPHI B
MPOCTPAHCTBE.
4 2 Tewma 1. BexTopbl B mpocTpaHCTBE.
4 2 Tema 2. MeToa KOOpJIMHAT B
IPOCTPAHCTBE.
Paznen 9. 20 4
IHoka3aTenbHas u
Jorapudpmuyeckas
(pyHKuM.
4 2 Tema 1. Kopnu, crenenu u
J0rapu(pMBl.
4 2 Tema 2. [TokazaTenabHbIE U
jgorapudMuyeckue QyHKIUH.
4 2 Tema3. PelieHne nokazaTenbHbIX U
jgorapuMUYECKUX YPaBHEHUH U
HEPABEHCTB.
4 Tema4. HNppaunonanbHbie
ypaBHCHHUSI.
4 2 Tema 5. [TpousBoHas
MOKa3aTEeIbHOU U
jgorapuMuyeckor (HyHKIHH.
Pasznen 10. 10 3
HN3mepenus B
reomerpuu. O0bEMBbI
TeJl.
Tena u moBepxHoCTH
BpallleHusl.
4 2 Tema 1. U3mepenus B reoMmeTpum.
4 2 Tema 2. [{unuuap, KOHYC, map.
4 2 Tema 3. O6bEMBI Te. [Inomans
TTOBEPXHOCTH.
Paznen 11.|6 3
DJIeMEeHTbI
KOMOMHATOPUKH H
TeOpuu
BEPOSATHOCTEH.
DJIeMEeHTbI

MaTeMATHYeCKOM




CTATHCTHKH.
4 2 Tema 1. DneMeHTHI
KOMOMHATOPHUKH.
4 2 Tema 2. DneMeHTBI TEOPUH
BEPOSTHOCTEM.
4 2 Tema 3. DneMeHThI
MaTEMaTUYECKON CTATUCTHKHU.
WNHuBuyanbHbIM 5
POEKT:
HToro 3a 2 cemecTp:
15 8u 104 44
Koncynpranuu 1
HUTOI'O: 2094 176 75

3. XAPAKTEPUCTUKA OCHOBHbIX BUJOB
YYEBHOU JEATEJIBHOCTU CTYAEHTOB

HaunmeHnoBaHme pa3jieia/TeMsl

Buabl yueOHbIX JelicTBHIA

I/I3MepeHI/IH Ha MCCTHOCTH.

Pa3zpenl.BBenenue. IToBTOpEHHUE

HIKOJILHOTO Kypca.

Tema 1. Marematuka  kak  4acTb | KoHcnekrupoBanue, ayJAupoBaHmue,

oOmieyenoBeyecko  KynbTypel. Poibs 1 | camocTosiTe/IbHAsA padoTa ¢ HCTOYHHKAMHU

3HAYeHWE  MaTeMaTUKU  (3HAaKOMCTBO ¢ | HH(popMaluH, padoTra ¢ Y4YeOHHKAMH,

MCTOPUEH PA3BUTHSI MATEMATUKH). peleHue NpuMepoB.

Tema 2. ToxxnecTBeHHbIE TPEOOPA30BAHUS KoncnexktupoBanmue, ayJAupoBaHmue,

BBIPKECHUM. CcaMoCTOsITeIbHAsA PadoTa ¢ MCTOYHMKAMH

Metoa MareMaTH4ecKO HHAYKIINH. uHpopmannu, padora ¢ y4yeOHMKaMHU,
peleHue NpuMepoB.

Tema 3. [TocTpoenue rpapukoB | KoncnekrupoBanme, ayJAupoBaHmue,

AJIEMEHTAPHBIX (PYHKITUH. CaMOCTOsITe/IbHasi padoTa ¢ HCTOYHHUKAMU
nHpopManuu, padora ¢ y4deOHMKAMH,
padora c rpadukamMu, YTeHue rpaguKoB.

Pa3nea 2. Tpuronomerpus

Tema 1. OcHOBBI TpuronoMerpuu. | Koncnekruposanue, ayaupoBaHue,

CcaMOCTOsITeIbHasi padoTa ¢ HCTOYHMKAMU
uHopmaunu, padora ¢ y4yeOHMKAMHU,
pelieHHe NpPUMMEpPOB, HU3MEPEHHUs Ha
MECTHOCTH.

Tema?2. Tpuronomerpuieckue GyHKIHH.

KoncnexkrupoBanue, ayJAupoBaHmue,
CaMoOCTOsSITeIbHAsA PadoTa ¢ HCTOYHMKAMH
uHpopmanuu, padora ¢ yyeOHMKaMHU,

YpaBHEHUH U HEPABEHCTB.

pelueHue NpUMepoB, NOCTpOoeHHe
rpagukoB, ureHue rpagukos.
Tema 3. PenieHre TPUrOHOMETPUUECKHUX Koncnexktuposannue, ayJaupoBaHue,

caMoCTOsITeIbHAsA PadoTa ¢ HCTOYHMKAMH
uHpopManuu, padora ¢ y4deOHMKAMH,
peleHue NpUMepoB.




Tema4. Cucrembl  TpuroHomerpuueckux | Koncnekruposanmue, ayaMpoBaHue,

ypaBHEHUH. CaMOCTOsITeJIbHasi padoTa ¢ HCTOYHUKAMU
uHpopmanuu, padora ¢ y4yeOHHUKAMHU,
pelieHne NPUMeEpPOB.

Pa3nen 3. Hayaja MaTeMaTH4e€CKOI0

a”HaJjm3a. [lpousBoanast pyHKuum.

Tema 1. [Ipupamenue ¢byukuu. | KoHcnekTupoBaHue, ayaMpoBaHue,

Omnpenenenue MPOU3BOIHON U €€ PU3NISCKUit

CaMOCTOATC/IbHANA paﬁoTa C HCTOYHUKaAMH

Y TEOMETPUYECKUM CMBICII. uHpopmanuu, padora ¢ yuyeOHHUKAMHU,
pelnleHne NPUMeEpPOB.
Tewma 2. [IpaBuiia BeruncieHus npou3BoaHbIX. | KoHcnekTupoBaHue, ayaMpoBaHue,

CaMOCTOATC/IbHANA paﬁoTa C HCTOYHUMKAMH

uHpopmanuu, padora ¢ yuyeOHHUKAMHU,
pelieHne NPUMEPOB.
Tema3. [IpousBoaHast coKHON (PYHKIIHH. KoncnexktupoBanme, ayaMpoBaHue,

CaMOCTOATC/IbHAA paﬁoTa C HCTOYHUKAMH

uHpopmanuu, padora ¢ y4yeOHMKaMHU,
pelnieHne NPUMepPOB.
Tema 4. IIpousBonnbie TpuronoMerpuyeckux | KoHcnekTupoBaHue, ayJAupoBaHmue,

(GyHKLIMM.

CaMOCTOATC/IbHAA paﬁoTa C HCTOYHUKAMH

uHpopmanuu, padora ¢ y4yeOHMKaMHU,
pellieHHe NPUMepPoB.

Pa3nen 4. PenieHne TeKCTOBLIX 3a1a4.

Tema 1. Pemenue 3amga4 Ha JBUKCHUE. KoncnexktupoBanme, ayJAupoBaHmue,

CaMOCTOATC/IbHAA paﬁoTa C HCTOYHUKAMH

uHpopmanuu, padora ¢ y4yeOHMKaMHU,
peleHue NpUMepoB.

Tema 2. Pemienue 3aa4 Ha paborTy. Koncnexktuposannue, ayMpoBaHmue,
caMoCTOsITeIbHAsA PadoTa ¢ MCTOYHMKAMH
nHpopManuu, padora ¢ y4deOHMKAMH,
pelieHue NpuMepoB.

Tema 3. Pemenue 3amau Ha npoueHTsl, Ha | KoHcnekTupoBanme, ayMpoBaHme,

CMECH U CIUIaBBlI. CcaMoCTOsITeIbHAsA PadoTa ¢ MCTOYHMKAMH
nHpopManuu, padora ¢ y4deOHMKAMH,
peleHue NpuMepoB.

Tema 4. Pemenune TekcToBeIX 3anad  Ha | KoHcnekTupoBanme, ayMpoBaHme,

COCTaBJICHUE YPAaBHCHMM, HEPABEHCTB M HX | CAMOCTOfITEJbHAasl padoTa ¢ HCTOYHUKAMM

KOHCTPYKLIMH M3  pa3lIMyHbIX obnacreil | uHdopmanun, padora ¢ y4eOHHKAMH,

KU3ZHEJESTEIIbHOCTH YEJIOBEKA. pelieHue NpuMepoB.

Pa3pgea 5.

IIpumenenne HeNnpepbIBHOCTH "

IPOU3BOAHOM.

Tema 1. Meron uHTEpBaNIOB. KoncnexkrupoBanue, ayaMpoBaHue,

caMocCTodATe/IbHAsA paﬁoTa C HCTOYHHUKAMHU

uHpopmanuu, padora ¢ y4eOHHUKaMH,
pelieHne NpuMepoB.
Tema 2. KacarenpHast k rpaduky QyHKIIAHA. KoncnexkrtupoBanmue, ayaupoBaHue,

caMocCTodATe/IbHAsA paﬁoTa C HCTOYHHUKAMHU

uHpopmanuu, padora ¢ y4yeOHMKaMHU,
peleHne NpuMepoB.
Tema 3. IIpubnuxE€HHBIC BEIYUCICHHUS. Koncnexktuposannue, ayJiupoBaHue,

CaMOCTOATC/IbHANA paﬁoTa C HCTOYHUKAMH




uHpopmanuu, padora ¢ yuyeOHHKAMHU,
pelieHre NPUMEPOB.

Tema 4. VccnenoBanue QpyHKIIHIA.

KoncnexktupoBanmue, ay1MpoBaHue,
CaMOCTORITEIbHASI PadoTa ¢ HCTOYHHKAMU

uHpopmanuu, padora ¢ yuyeOHHUKAMHU,
peuienue NpUMepOB, NOCTpOeHHe
rpa¢gukos, YyTeHHue rpa¢gukos.
IloaroroBka Kk ceMuHapy.

Tema 5. Metoa MareMaTn4eckoro KoncnektupoBanme, ayaMpoBaHue,

MOJEJIMPOBAHUS (PELIEHUE NTPUKIIAJIHbBIX

CaMOCTOATC/IbHANA paﬁoTa C HCTOYHUKAMH

3a]a4 Ha HaxOXKJIeHUEe HauOOJIbIIEeTo U uHpopManuu, padora ¢ y4deOHMKAMM,

HAUMEHBIIIETO 3HAYCHUST (DYHKIIH ). peuienue NMPUMEPOB. Pemenue
npukjgaaubix 3agad. IloaroroBka K
ceMHHAapy.

Pa3znen 6. IlepBooOpa3Hasi M HHTErpaJl. KoncnexktupoBanme, ayaMpoBaHue,

Boruucienue miiomaaei NJIOCKUX Gpuryp u
00BHEMOB TeJ1 BpaleHusl.

Tema 1. IlepBooOpa3Hast u UHTErpal.
OCHOBHBIE IOHATHS.

CaMOCTOsITeIbHAasi padoTa ¢ HCTOYHHUKAMU
uHpopmannu, padora ¢ y4yeOHMKaMHU,
pellleHne NPUMEPOB.

Tema 2. Beraucienue 1iomaien mioCKux
dburyp.

KOHCI’[CKTI/IPOBaHHe, ayJIMpoBaHUE,
CaMOCTOATEC/IbHAA paﬁoTa C HICTOYHUKaAMH

uHpopManuu, padora ¢ ydeOHHKaAMMH,
pemienne npumepoB. IloaroroBka Kk
ceMHHapy.

Tema 3. Beorluncnenue o00bémMoB  Ten | KoHcnmekTupoBanme, ayaupoBaHue,

BpAaIICHUS. CcaMoCTOsITeIbHAsA PadoTa ¢ MCTOYHMKAMH
uHpopmanuu, padora ¢ y4yeOHMKaMHU,
pemienne npumepon. IloaroroBka Kk
ceMHHapy.

Paznen 7. IlpsmMble ¥ IJIOCKOCTH B

NMPOCTPAHCTBE.

MHOrorpaHHUKH.

Tema 1. Ilpamele wu mnockoctd B | KoHcnekTupoBaHue, ayaMpoBaHue,

IIPOCTPAHCTBE. CaMoOCTOSITeIbHAsA PadoTa ¢ HCTOYHMKAMH

uHpopmanuu, padora c¢ y4deOHMKAMM,
pelieHue NpHUMepoB. Pabora c
WLIIOCTPAaTHBHBIM MATEPHAJIOM.

Tema 2. MHOTOrpaHHUKH.

KoncnexkTupoBanmue, ay1MpoBaHue,
CaMoCTOsITeIbHAsA PadoTa ¢ MCTOYHMKAMH
nHpopManuu, padora ¢ y4deOHMKAMH,
pelieHue NpHUMepoB. Pabora c
WLJIIOCTPATHBHBIM MAaTePHAJIOM.

Paznen 8. KoopauHarsl U BeKTOpbI B
NPOCTPAHCTBE.

Tewma 1. Bexktopsl B IpoCTpaHCTBE

KoncnexkTupoBanmue, ayJAupoBaHmue,
CaMoOCTOsSITeIbHAsA PadoTa ¢ HCTOYHMKAMH
uHpopmanmuu, padora ¢ yyeOHMKaMHU,
peluieHue NPUMEpPOB. Pabora c
WLIIOCTPATHBHBIM MaTEPHAJIOM.

Tewma 2. Meroa koopAHAT B TPOCTPAHCTBE.

Koncnexktuposannue, ayMpoBaHmue,
CaMoCTOsITeIbHAs PadoTa ¢ MCTOYHMKAMM
uHpopManuu, padora ¢ y4eOHMKAMH,




peleHue MPUMEPOB. PaGora c
WITKCTPATUBHBIM MAaTEPHAJTIOM.

Pa3nen 9. Iloka3aTeabHast U
Jorapupmuyeckas pyHKIus.

Tewma 1. KopHu, ctenenu u norapugmal.

KoncnexktupoBanmue, ay1MpoBaHue,
CaMOCTORITEIbHASI PadoTa ¢ HCTOYHMKAMU

uHpopmanuu, padora ¢ yuyeOHHUKAMHU,
pelieHne NPUMeEpPOB.
Tema2. IlokazatenbHble u jorapudmuueckue | KoncnekTupoBanme, ayaMpoBaHue,

byHKINN.

CaMOCTOsITe/IbHAasi padoTa ¢ HCTOYHMKAMU
uHpopmanuu, padora ¢ yuyeOHHKAMHU,
peuienue NpUMepoB, NOCTpOeHHe
rpa¢ukoB, YTeHue rpaguKoB.

Tema 3. Pemrennie mokasarenpHBIX U
Jorapu(pMHUECKUX YPaBHECHUH U HEPABCHCTB.

KOHCI’[eKTI/Ip()BaHHe, ayJupoBaHUE,
CaMOCTOATC/IbHAA paﬁoTa C HCTOYHUKaAMH

uHpopmanuu, padora c¢ y4deOHMKAMM,
pellieHue NPUMEPOB.
Tema 4. HWppaunmonanbHble ypaBHeHuss H | KoHcnekTupoBanme, ayaMpoBaHue,

HCPAaBCHCTBA.

caMocCTodATe/IbHAasA paﬁoTa C HICTOYHHUKAMHU

uHpopmanuu, padora c¢ y4deOHMKAMM,
pelLieHHe IPUMEPOB.
Tema 5. IlpomsBomnas mnokasarenbHOM U | KoHcnekTupoBaHue, ayJaupoBaHue,

norapupMuuecKoil PyHKIIHH.

CaMOCTOSITe/IbHAsI pa0doTa ¢ HCTOYHHUKAMH
uHpopmanuu, padora c¢ y4deOHMKAMM,
pelLieHHe IPUMEPOB.

Pasznen 10.
HN3mepenus B reomerpuu. O0bEMBI Tel.
TeJia M MOBEPXHOCTH BpPallleHHS.

Tema 1. I3mepeHus B reoMeTpUH.

KoncnexkrupoBanue, ayAupoBaHmue,
CaMoOCTOSITeIbHAsA PadoTa ¢ HCTOYHMKAMH
uHpopmanuu, padora c¢ y4deOHMKAMM,
peuenue NPUMEpPOB. Pabora c
WTIOCTPATHBHBIM MaTEepPHAJIOM.

Tema 2. llununap, KoHYyC, mmap.

Koncnextuposannue, ayMpoBaHmue,
caMoCTOsITeIbHAsA PadoTa ¢ MCTOYHMKAMH

uHpopManuu, padora ¢ y4YeOHHKaAMH,
pelieHue NpHUMepoB. Pabora c
WLJIIOCTPATHBHBIM MAaTePHAJIOM.
Tema 3. OO0vémbr T1en. Ilnomans | KoncnekTupoBanme, ayJ1upoBaHue,
HOBEPXHOCTH. CaMOCTOSITe/IbHAsI pa0d0Ta ¢ HCTOYHHUKAMH

uHpopmanuu, padora c¢ y4deOHMKAMM,
peuienue NPUMEpPOB. Pabora c
WTIOCTPATHBHBIM MaTEPHAJIOM.

Paznen 11. DnemeHTBI KOMOMHATOPHKHM H
Teopuu

BEpPOATHOCTEI.

DJieMeHTbl MaTeMATHYeCKOl CTATHCTHKH.

Paboma c suoeo mamepuanom.

Tema 1. DneMeHTH KOMOMHATOPUKU

Koncnexktuposannue, ayMpoBaHmue,
caMoCTOsITeIbHAsA PadoTa ¢ HCTOYHMKAMH

nHpopManuu, padora ¢ ydeOHHKaMH,
peleHue NpUMepoB.
Tema 2. D11eMEHTBI TEOpUH BEPOSATHOCTEN Koncnexktuposanmue, ayMpoBaHme,




CaMOCTOSITeIbHAsI pa0d0Ta ¢ HCTOYHMKAMH
nHpopManuu, padora ¢ ydeOHMKAMH,
peleHHe IPUMEPOB.

Tema 3. Onemenmvr mamemamuyeckoti | KoncnekTupoBanmue, ayMpoBaHmue,
cmamucmuxu CaMOCTOSITe/IbHAsI pa0d0Ta ¢ HCTOYHMKAMH
uHpopManuu, padora c¢ y4deOHMKaAMH,
peuieHue npuMepoB. Padora ¢ Tadamuamu
U MarpaMMaMH.

4.YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHHEYEHHUE NPOT'PAMMBI
Peanu3arus mporpaMmbl AUCIUILTHHBI TpeOyeT HATHIHUS
y4eO0HOro KabMHeTa MaTeMaTHYECKUX TUCITUTUINH; MaTEMaTHKU U HHPOPMATHKH.
ObopynoBaHue kaOMHETa MATEMAaTUKHU U UHPOPMATUKU:
HabGop neMoHCTpallMOHHOTO OOOpY/IOBaHUST U Y4e€OHO-HATJISIHBIX TOCOOMIA,
00eCreunBaOIINe TEMATHUECKUE WILTIOCTPAIINH 110 TUCIUTUIHHE.

TexHuveckue cpeacTBa 00y4eHus :

Kabunem mamemamuieckux OUCUUNIUH:

MynbTumMenuiiHbIN cTod (pabodee Mecto npenogasarens) Smartone MTL50/100
Mynbstumenuniiasiii npoektop ACER S1283

WurepaktuBHas qocka Triumph Board (auaronans 78"). Libre Office 6.0.
Kadunema mamemamuku U UHGoOpmamuKu:

NurtepaktuBHas nocka SMART Board SB480 (nmuaronans 77")
Mynbrumenuiiabiii mpoektop Epson EB-541

IIepcoHanbHBINA KOMIIBIOTEDP NPENOAABATENS

S.PEKOMEHAYEMAS JIUTEPATYPA
OcHoBHas:

1. Maremaruka: anredpa ¥ Havaja MaTeMaTHYECKOTO aHalu3a, FeOMETpHs :
AnreObpa u Hayaima MareMaruyeckoro anammsza. 10 kmace: VYuel. mns
oOmeoOpa3oBar. opranu3auuii: basossiii u yriny6sa. yposau / FO. M. Konsirun, M.
B. TkauéBa, H. E. ®&énopoBa, M. U. lllabynun. - 8-¢ u3n. - M. : [IpocBemenne,
2020. - 384 c. : un. - ISBN 978-5-09-075569-6 : 550-00. - Tekct (BU3yanbHBIN) :
HETOCPEACTBEHHBIN.

2. Maremaruka: anrebpa U Hadajga MaTeMaTUYECKOrO aHaln3a, TEOMETPHUS :
Anrebpa ¥ Hayaja MareMaruyeckoro aHamms3a. 11 kmace: Yueb. mms
oOmieobpasoBar. opranuzanuii: bazossiii u yray6:a. yposau / 0. M. Komxsirun, M.
B. TkauéBa, H. E. ®&énoposa, M. U. lllabynun. - 8-¢ uzn. - M. : [Ipocsemenue,
2020. - 384 c. : un. - ISBN 978-5-09-074200-9 : 625-00. - Tekct (BU3yanbHBIN) :
HENOCPEICTBEHHBIM.

3. MaremaTtuka : anreOpa M Hauyaja MaTeMaTHUYECKOrO aHaIW3a, T€OMETPHUS.
['eomeTrpusi. 10-11 xmacchl: yueOHUK it 0OIIe00pa30BaTENIbHBIX OpraHU3aIui:
0a30BbIi W yriyonenHsid ypoBuu / JI. C. Artanacsn, B. ®@. byry3os, C. b.
Kanomries, 2. I'. Tlo3usk. - Mockaa : [Ipocsemenne, 2020. - 287 ¢. : wi. - (MI'Y -



mkone). - ISBN 978-5-09-073883-5 : 586-00. - Tekct (BU3yaabHBIN)
HEIOCPEICTBEHHBIIA.

JlonostHUTEILHAS
1. bammakoB M.W. Maremartuka [TekcT]: ydeOHUK ISl CTYJCHTOB Ha4d. U Cpel.

npod . oopazosanus / M.U. bammakos. — M.:JIoroc, 2015. — 400 c.

HNuTepHer-pecypcesl

Ne Ccblika Ha HaumeHoBaHue pa3padoTKku B
n/n UH(POPMALUOHHBINA 3JIEKTPOHHOU (popme
pecypc
1 | http://www.biblioclub.ru YHuBepcuteTckas 6udimorexa
OHJIAH
http://www.e.lanbook.com U3z narenscTBo «JIaHb»
https://urait.ru/ NznatenberBo «HOpaiT

www.bibliorossica.com | DieKTpOHHO-OMOIMOTEUHAs CHCTEMA
bubnuo-Poccuka

5 WWW.rsl.ru Pocculickas rocynapcTBeHHas
oubnmoTeka
6 www.gnpbu.ru ['ocynapcTBeHHas negaroruyeckas

oubmoreka uM. K. JI. YimmHackoro
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