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1.HOACHUTEJIBHAS 3AIIUCKA
1.1. O0mas xapakTepucTUKA y4eOHO JUCUUILIUHBI

HporpaMMa OPHUCHTHPOBAHA HA JOCTHXKCHUC CICAYIOINX ueﬂeﬁ:

J (popMHpoBaHUe NpeaCTaBJeHHH O MaTeMaTHUKE KaK YHHUBEPCAJIBbHOM S3bIKE
HAaYyKH, CPE/ICTBE MOAEIMPOBAHHUS SIBJICHUHN U MTPOLIECCOB, 00 UAEAX U METOAAX MATEMAaTHUKH;
J pa3BUTHE JIOTMYECKOTO  MBIIUJICHUS, MPOCTPAHCTBEHHOTO  BOOOpaKeHUS,

QITOPUTMUYECKOH KYJIbTYpPbl, KpDUTHYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOIUMOM JIsi OyayIien
npodeccuoHaNbHOM NesSTeIbHOCTH, IS IPOIOJIKEHHsI 00pa30BaHus U caMo00pa30BaHus;

J OBJIa/IeHHe MATEeMATHYeCKMMH 3HAHUSIMH M YMEHHMSMH, HEOOXOTUMBIMH B
IIOBCEIHEBHOM JKU3HHU, JJIS1 U3yUEHUS] CMEXHBIX €CTECTBEHHO-HAYUHbIX AUCLMILIMH Ha 6a30BOM
YPOBHE U TUCIUIUIMH NMPO(eCcCUOHANBHOTO LIKKIIA, 1JI MOJTy4eHHus] 00pa3oBaHUs B 00JaCTsIX, HE
TPeOYIOMMX yrIyOJIEHHOW MaTeMaTHIeCKON TTOJITOTOBKY;

. BOCIIMTAHME CPEACTBAMU MAaTeMaTUKH KYJIbTYpPbl JIMYHOCTH, IOHUMaHUs
3HAYUMOCTU MAaTEMAaTUKU JJI1 HAyYHO-TEXHUYECKOrO MPOrpecca, OTHOLIECHUSI K MaTEMAaTUKE KaK
K YacTH OOIIEYEIOBEYECKON KYJIBTYphl Yepe3 3HAKOMCTBO C MCTOpUEH Pa3BUTHUS MAaTEMAaTHKH,
3BOJIIOLIMEH MATEMaTHUYECKUX HJICH.

OCHOBY TIpOrpaMMBbI COCTABIISIET COAEP)KaHUE, COTIACOBAHHOE C TpPeOOBaHUSAMHU Qere-
paJIbHOTO KOMITOHEHTa rOCYIapCTBEHHOI'O CTaHAapTa cpeaHero (oaHoro) oobuiero oopa3oBaHus
0a30BOro ypoBHSI.

B nmporpamme y4ueOHbI MaTepual mpeactaBieH B (GopMe depeayromerocs pa3BepThiBa-
HUSl OCHOBHBIX COJIEPKATENIbHbBIX JTMHUM:

[ aneebpauyeckas aunus, BKIIOYAIONIAs CUCTEMATU3AIMIO CBEJCHUIN O YMciax; H3yde-
HUE HOBBIX U OOOOLICHHE paHee U3YYEHHBIX Olepaluil (BO3BEIEHUE B CTENEHb, U3BJICUECHUE
KOpHsI, Torapu()MUPOBAHUE, CUHYC, KOCUHYC, TAHT€HC, KOTAHIT€HC W OOpaTHbIE K HUM); H3yue-
HUE HOBBIX BUIOB YHCJIOBBIX BBIPQKEHUH U (POPMYIT; COBEPIICHCTBOBAHHUE MTPAKTHYECKUX HABBI-
KOB U BBIYMCIUTENLHON KYIbTYphI, paCIIUPEHHE U COBEPIICHCTBOBAHUE alIre0panyecKoro amrma-
para, chOpMHPOBAHHOTO B OCHOBHOM IIKOJIE, U €T0 MPUMEHEHHE K PEIICHUIO MAaTEMAaTHIECKUX H
MPUKJIAHBIX 33]1a4;

[l meopemuko-gynKyuoHanibHas aunus, BKIOYAIOas CUCTEMaTU3alluI0 U paclIupeHue
CBE/IEHUI O (PYHKIUAX, COBEPLICHCTBOBaHUE TpapUUECKUX YMEHUH; 3HAKOMCTBO C OCHOBHBIMU
UAESIMU U METO/IaMU MaTEMaTHYECKOI0 aHa/Iu3a B 00beMe, TO3BOJISIFOIIEM UCCIIEe10BaTh dJIEMEH-
TapHble (YHKLIUHU U pelIaTh MpOoCTeHIne reoMeTpuueckue, Gu3ndeckue U Apyrue npukiajHble
3a/1a4i;

U aunus ypaenenuil u HepaeeHcmes, OCHOBAaHHAsI HA TIOCTPOCHUU M MCCIIEI0BAaHUU MaTe-
MaTHYECKHX MOJIENIEH, MepeceKaroascs ¢ anredpandeckoil U TeOpeTUKO-()yHKIIMOHAIBHOM JIH-
HUSIMH U BKJIIOYAIOIIAsl Pa3BUTHE U COBEPILIEHCTBOBAHHE TEXHUKHU alreOpandeckux mpeoodpaszo-
BaHUM JJis pellieHus] ypaBHEHUH, HEPABEHCTB U cUCTEeM; (POPMHUPOBAHUE CIIOCOOHOCTH CTPOUTH U
MCCJIEI0BATh NIPOCTENIINE MATEMAaTUYECKUE MOJEININ TP PELICHUN IPUKIAHBIX 3a7a4, 3aa4 U3
CMEXHBIX U CHEIUAIbHBIX JUCLMILINH;

[ eeomempuueckas nuHUs, BKIOYAIOIIAs HATJISAHbIE TIPECTABICHUS O IPOCTPAHCTBEH-
HBIX (pUrypax U U3ydyeHue MX CBOMCTB, (POPMHUPOBAHHME U PA3BUTHE MPOCTPAHCTBEHHOI'O BOOO-
pakeHMsI, pa3BUTHE CIIOCOOOB T€OMETPUUYECKUX U3MEPEHHH, KOOPIUHATHOTO U BEKTOPHOIO Me-
TOJIOB JJIsl PEILIEHUS] MaTeMaTUYEeCKUX U MPUKIATHBIX 3a]a4;

(1 ecmoxacmuueckasi aunus, OCHOBaHHAs HA Pa3BUTHUM KOMOWHATOPHBIX YMEHHUH, Mpe.-
CTaBJICHUN O BEPOSITHOCTHO-CTATUCTHUECKUX 3aKOHOMEPHOCTSAX OKPY’KAIOILIEro MUpa.

Pa3BuTHe conepkaTeNbHbIX JIMHUI CONPOBOKAAETCS COBEPILIEHCTBOBAHUEM UHTEIIIEKTY-
AJIbHBIX M PEYEBBIX YMEHUN ITyTeM OOOTaIleHHUs] MaTEMaTUYECKOTO SI3bIKa, Pa3BUTHUS JTOTHUECKO-
IO MBIIUIEHHUS.

Marematuka siBasieTcss (pyHIaMEHTaIbHOM 00IIe00pa3oBaTebHON JAUCITUTUIMHON CO
CJIOKMBIUIMMCS YCTOMYMBBIM COJEpKAHUEM M OOIIMMHU TpeOOBAHUSAMH K MOATOTOBKE 00ydaro-
nuxcs. Peanuzanus oOmux 1enei 3ydyeHus MaTeMaTUKKU TPAJIULUOHHO (OPMHUPYETCS B YETHI-
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pexX HampaBJICHHUIX — METOAUYECKOe (00IIee nmpeacTapieHue 00 Uaesx U MEeTo/Iax MaTEMaTHKH ),
MHTEJJIEKTYaJIbHOE pa3BUTHE, YTUIUTAPHO-IparMaTUyecKoe HampaBjeHHe (OBIaJeHue Heo0Xo-
JTUMBIMA KOHKPETHBIMU 3HAHUSMU U YMEHUSIMH ) H BOCITUTATEIILHOE BO3/ICHCTBUE.

[Ipodunuzanus uenelr MaTeMaTUYECKOro 00pa30BaHUs OTpa)xkaeTcs Ha BbIOOpE MPUOPHU-
TETOB B OpPTaHU3AIMH YUeOHON NEeSATETbHOCTH O0YJaIOUINXCs. 1 mexXHUuuecko2o u ecmecmeeH-
HOHAY4YHO20 Npoduisa 6blO0p yeneli cMeuaemcs 8 npazmamuiecKkom HanpasieHul, npedycmam-
pusarowem ycuieHue u pacuupenue NpuriaoHo20 Xapakxmepa uydenus Mamemamuxu, npe-
UMYWECMBEHHOU OpUeHMayuu Ha a120pUummu4eckKull Cmuib NO3HABAMENbHOU OesimelbHOCHU.
JUis TyMaHUTapHOTO M COLMAIIbHO-IKOHOMHUYECKOro Npoduiieii 6oiee XapaKTepHBIM SIBISETCS
ycuJIeHHuEe OOIIEKYJIbTYPHON COCTaBIISIONIEH Kypca ¢ OpUEHTaluell Ha BU3yaJbHO-OOpa3HbIN U
JIOTHYECKUI CTUIIN y4eOHOM paboTHI.

N3ydyenune MaTeMaTHKU Kak yueOHOTO npeaMeTa 00ecrneunBaeTcs:

— BBIOOPOM Pa3IMYHBIX MOIXO00B K BBEJACHHIO OCHOBHBIX IMOHSATHH;

— (OpMHUpPOBAaHHEM CHCTEMBbl YYE€OHBIX 3adaHuil, oOecneunBaromux 3p(HEeKTUBHOE OCY-
IIECTBJICHUE BHIOPAHHBIX IEJIEBBIX YCTAHOBOK;

— oboraiieHrueM CreKTpa CTHIeH yueOHOU AESITeTbHOCTH 3a CUET COIVIACOBaHUS C BENy-
HIMMH JISATSITBHOCTHBIMU XapaKTePUCTUKAMK BBIOPAHHOM Mpodeccuu.

[IpodunpHas cocraBnsomas oTpaxaeTcsi B TpeOOBaHUAX K MOATOTOBKE 00yUarOIUXCs B
YacTH:

— o011ei cUCTEMBI 3HAHUI: COAepPKATEIbHBIE IPUMEPHI HCTIONb30BAHHS MATEMATUUECKUX
UJCH U METOJIOB B POGECCHOHATBHON JCSITEILHOCTH;

— YMEHUI: pa3nuyue B ypoBHE TPeOOBaHUI K CI0KHOCTU MPUMEHSEMBIX aIrOPUTMOB;

— TPAKTHYECKOTO HCIIOJIb30BAHUS MPUOOPETCHHBIX 3HAHUN M YMEHUIW: WHIUBHIYaTbHO-
ro yueOHOro OnbITa B MOCTPOCHUN MAaTEMATHUECKUX MOJIENIEH, BEITOJTHEHHH UCCIIeI0BATEIbCKIX
U TIPOEKTHBIX padoT.

Takum oOpa3om, nporpaMma OpHEHTUPYET Ha IPUOPUTETHYIO POJIb MPOIECCYaTbHBIX Xa-
PaKTepUCTHK y4eOHOW pabOThI, 3aBUCIIIUX OT NMPOGWiIs MPoPecCHOHATHHON MOATOTOBKH, aK-
HEHTUPYET 3HAUEHUE TOJYyYEHUS OIbITa HCIOJb30BAHUS MATEeMAaTUKH B COACPXKATEIbHBIX WU
npo¢eCCHOHATIBPHO 3HAYMMBIX CUTYAIUSIX MO CPaBHEHHIO C (hOpMAIbHO-YPOBHEBBIMHU PeE3yJIbTa-
TUBHBIMH XapaKTePUCTUKAMU O0yUEHUSI.

[lepedyeHb TeM B Kypce MaTEMaTHKH SBJISECTCS OOMIMM IS BCeX MPOUIIEH MoIydaeMoro
npodeccHOHAIBLHOr0 00pa3oBaHus U MpHU BceX 00beMax ydyeOHOro BpeMEHHU He3aBUCHUMO OT TO-
TO, SIBJISICTCS JIX MpeaAMeT 0a30BbIM Wil IpodriibHBIM. [IpenmaraeMeie B MpUMEpPHOM TeMaTHYe-
CKOM IIJIaHe pa3Hble 00hEMBI Y4EOHOTO BpEMEHU Ha U3y4eHHE OJHOU M TOM e TeMbl peKOMEH-
JTyeTCsl UCIIOTH30BaTh IS BHITIOJTHEHHS PA3IMUHBIX YIeOHBIX 3aaHuid. TeM caMbIM paziiudusl B
TpeOOBaHUSAX K pe3yabTaTaM OOy4YeHUS MPOSBITCS B YPOBHE HABBIKOB IO PEIICHUIO 33/1a4 U B
OTIBITE CAMOCTOSITEIEHOW Pa0OTHI.

B nporpamme kypcusom BblieNneH MaTepuai, KOTOPBINA MPU U3YYEHUU MAaTEMaTUKU U Kak
06a30B0OTr0, ¥ KaK MPO(QUILHOTO YUeOHOTO MIPeAMETa KOHTPOIIO HE TIOJICHKUT.

IIpumepHoe conep:xkanne y4eOHOH AUCHUIINHBI

Beenenne

MatemaTuka B HayKe, TEXHUKE, SKOHOMHKE, HTHPOPMAIIMOHHBIX TEXHOJOTHI U MpPaKTH-
4eCKOW JesATeNbHOCTH. Llenun u 3a1aun u3ydyeHuss MaTEMaTUKU B YUPEXKIECHUSAX CPEAHETO Ipo-
beccroHanbHOr0 00pa3oBaHUs.

AJITEBPA

PasBuTHe OHATHSA 0 YK CIIE

Lenbie u paunoHanbHbIE YKcia. JefcTBuTeNbHBIE Yncaa. [IpubamkeHHbIe BHIYUCICHUS.
Ipubnuoicennoe sHavenue 8eUUUHbL U NOCPEUIHOCU NPUOTIUICEHU.

Komnnexcnuvie yucna.

KopHu, crenenu u jorapudpmsi



Kopnu u crenenn.KopHu HaTypaiabHOW CTENEHU M3 UMCIA U UX cBoMcTBa. CTENeHu ¢ pa-
LMOHAJILHBIMHU ITOKA3aTEIsIMU, UX CBOMCTBA.CTEIIEHN C JEHCTBUTEIBHBIMU NOKa3aTensiMu. Ceoul-
cmea cmenenu ¢ 0eticmseumenbHblM noKasamenem.

Jlorapudm.Jlorapudpm uncna. Ocrognoe nozapughmuueckoe mosxcoecmso. JlecsiTuunbie u
HaTypaibHble Jorapudmsl. [IpaBuna neiicTuii ¢ norapudmamu. Ilepexoo Kk HOBOMY OCHOBAHUIO.

IIpeoOpa3oBanue anredpanyeckux BblpaxkeHuil. [IpeoOpa3oBaHue panvoHaIbHBIX, Uppa-
[IUOHAIBHBIX CTENICHHBIX, [TOKA3aTEIbHBIX U JOrapU(PMHUUECKUX BBIPAKECHUI.

OCHOBBI TPUTOHOMETPHUU

Panuannas mepa yrna. BpamarensHoe nsuxeHue. CuHycC, KOCUHYC, TAHI€HC U KOTaH-
reHc ymucia. OCHOBHbIE TPUTOHOMETPUYECKHUE TOXKAECTBA, GopMyIbl puBeaeHus. CuHyc, KOcH-
HYC M TAHT'€HC CYMMBI U Pa3HOCTHU JABYX yrioB.CHHYC M KOCUHYC JIBOMHOTO yria. Qopmyasl no-
nosunnoco yena.llpeobpasoeanue cymmvl mpuecoHOMempudueckux (QyHKyull 6 npouzeeoexue u
npouszeedenus 8 cymmy. Buoipadcenue mpueconomempuueckux @ynkyuil uepe3 maHeeHc noI0GUH-
Ho20 apeymenma. [IpeoObpa3zoBaHus IPOCTEUIINX TPUTOHOMETPHUUECKUX BbIPAKEHUI.

[Ipocreiie TPUrOHOMETPUUYECKHE ypaBHEHMs. PellleHre TpUrOHOMETPUUYECKUX YpaB-
HeHull. [Ipocmeriwue mpuecoHomempuieckue Hepagencmea. Apkcunyc, apkKocunyc, apKmaH2eHc
uycaa.

DyHKIUM, UX CBOIICTBA H rPaUKH

Oynkiun. O6acTh ONpeIeTIeHNs U MHOXKECTBO 3HAYCHUH; TpaduK (yHKIUH, TOCTPOL-
HUe rpauKoB QYHKLUHI, 3aJaHHBIX PA3JIIMYHBIMU CLIOCOOAMH.

CpoiicTBa (pyHKIIMH: MOHOTOHHOCTH, YETHOCTb, HEYETHOCTh, OIPAaHUYEHHOCTH, TEPHO-
IuuHOCTh. [IpomexyTku Bo3pacTaHus U yObIBaHUs, HauOoJIbIlIee U HAMMEHbIlIee 3HAYEeHUs, TOU-
K1 dKcTpemyMma. ['paduueckas mHTepnperanus. [Ipumepsl (QyHKIMOHATBHBIX 3aBUCUMOCTEH B
pEabHbIX MIPOLECCAX U SIBICHUSAX.

Oo6parnbie Gynkuun. Obracmes onpedeneHus u 001acme 3HA4eHUll 00pamHol QYHKYUU.
['paduk obpaTHOU HyHKIUU.

Apudmernaeckue onepanun Haa GyHkusiMyA. CinokHast GyHKIUsS (KOMITO3HUIIHSA).

CrenenHnble, MOKa3aTebHbIC, JOTAapUPMUYECKHE U TPHTOHOMeTPHYeCKHe (PyHKIHMu

Omnpenenenns GyHKINN, X CBOHCTBA U TPa(UKH.

Obpammnvie mpuzonomempuieckue yHKyuu.

[IpeobpazoBanus rpaduxoB. [lapamienbHblii TEPEHOC, CHMMETPUS OTHOCHUTEIBHO OCEH
KOOpAMHAT U CUMMETPHUS OTHOCUTEIBHO Hayala KOOPAUHAT, CHMMETPHsI OTHOCUTEIBHO IPSIMOU
Y=X, pacTsKEHHUE U CKATHE BAOJb OCEN KOOpAUHAT.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

[TocnenoBarenbHOCcTH. CrIOCOOBI 3aJaHUSI M CBOMCTBA YMCIIOBBIX MOCIIEI0BATEIbHOCTEN.
[TonsiTve 0 mpenene nocaenoBaTebHOCTH. CyllecTBOBaHUE NPEEIa MOHOTOHHOW OrpaHUYEH-
HOHM mocnenoBarenbHOCTH. CyMMHpOBaHME TOCHIENOBAaTEIbHOCTEH. beckoHeuHO yOBIBaromas
reoMeTpHUeCcKas IPOrpeccus U ee cymma.

Ilonamue o nenpepuvlgnocmu hyHKyuu.

ITpouzBonnas. [lonarue o npousBogHON (QyHKIMH, €€ reoMeTpUdecKuid 1 (hru3nyecKuii
CMBICI. YpaBHEHUE KacaTeslbHOM K rpaduky pyHkuuu. [Tpon3BogHbIe CyMMBI, pa3HOCTH, POU3-
Be/ICHUs, YacTHOTo. [Ipon3BOAHbIE OCHOBHBIX 3J€MEHTapHbIX (GyHKUui. [IpumeHneHue npous-
BOJHOM K MCCIEOBAaHUIO (PYHKIUN U MOCTPOCHUIO TpadukoB. [Ipoussoousie obpamuou ¢yHk-
Yuu U KOMRO3UYUU PYHKYUU.

[Ipumepsl UCTIOIB30BaHUS TPOU3BOIHOM JIs1 HAXOXKACHUS HAMIYUIIETro PelieHus: B IpU-
KJIaIHBIX 3aadax. BTopas npousBoaHast, ee reoMeTpudeckuii 1 ¢puszndeckuit cMpici. Ilpumene-
HHE MMPOU3BOTHON K MCCIEOBAaHUIO (PYHKITUN U MMOCTPOCeHHIO TpadukoB. HaxoxkeHnne ckopoctu
JUIs TIpoliecca, 3aJaHHOTO (JOPMYIIOi U TparKOM.

[lepBoobpasnas u unTerpan. [IpumeHeHne onpeaeIeHHOr0 UHTerpaia A HaXOXKACHUS
IIoIaau KpuBoiuHelHo! Tpaneuuu. @opmyna Hetorona—IJleiiOnuna. [Ipumepsl npuMeHeHus
MHTETpasia B (PU3HKE U TE€OMETPHH.

YpaBHeHHS U HEPABEHCTBA



PaBHOCWJIBHOCTH ypaBHEHUH, HEPABEHCTB, CUCTEM.

PanmonaneHble, HppallOHAIBHBIC, TIOKA3aTEIbHBIE U TPUTOHOMETPHYECKNE YPABHEHUS U
cuctemMbl. OCHOBHBIE IIPUEMBI UX PELICHUs (Pa3I0KEHUE Ha MHOXKUTEIH, BBEICHUE HOBBIX HEU3-
BECTHBIX, II0ICTAHOBKA, I'Pa(hUUECKUIl METON).

PanvoHaneHble, MppalMOHAIbHBIC, IIOKA3aTEIBHBIE U MPUCOHOMEMPUYECKUE HEePAGEH-
cmea. OCHOBHbIE IIpUEMBbl uUX peweHus. Mcnonb3oBanue cBoilcTB U rpadukoB (GyHKUMH Ipu
pElIeHUN YpaBHEHMH M HepaBeHCTB. Merosa uHTepBanoB. M300paxeHue Ha KOOpIMHATHOMN
IUIOCKOCTH MHOXKECTBA PEILIECHUN YPAaBHEHUI U HEPABEHCTB C JBYMS IICPEMEHHBIMH U UX CUCTEM.

[IpumeHeHne MaTeMaTUYECKUX METOJOB Ui PELICHUS COJAEP)KaTeNbHBIX 3a1ad U3 pas-
JUYHBIX 00JlacTell HAyKW M MpakTUKU. MHTeprperalus pe3yiabTara, y4eT peajbHbIX OrpaHuye-
HUM.

KOMBHUHATOPHUKA, CTATUCTUKA U TEOPUS BEPOATHOCTEM

DJieMeHTbl KOMOMHATOPUKH

OcHOBHBIE NMOHATUS KOMOWHATOPUKH. 3adauu Ha noocuem wqucia pazmewjeHull, nepe-
cmano8ox, couemanuil. Pewenue 3a0au na nepebop eapuanmos. @opmyna 6unoma Heiomona.
Ceoticmea bunomMunanbHuIx KO3 duyuenmos. Tpeyeonvnux Ilackans.

DJIeMeHThI TeOpUHU BepPOSITHOCTEH

CoObITHE, BEpOATHOCTh COOBITHS, CIOXKEHUE U YMHOXEHUE BeposTHocTell. [lonamue o
Hezasucumocmu coovimuii. JJUCKpemuas caydainas eeluduna, 3aKkon ee pacnpeoenenus. ducio-
8ble XapaKmepucmuKu OUCKpemHou cryuatinou eeauyunsl. Ilonamue o 3akone 6016wux yucell.

JIeMeHThl MaTeMATH4YeCKOil CTATUCTHKHU

[IpencraBienne qaHHBIX(TAONUIIBI, TUATPAMMBIL, TpadUKK), 2eHepalbHas COBOKYNHOCY,
eblOOpKa, cpednee apugmemuyieckoe, meouana.llonamue o 3adauax mamemamuyeckolu cmamu-
CmuKu.

Pewenue npakmuueckux 3a0au ¢ npumenenuem 6eposmHOCMHbIX MEMoO08.

I'EOMETPUA

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

B3aumHoe pacnonoxeHue IByX HpsIMBIX B IpocTpaHcTse. llapamienbHocTh mpsiMol u
mrockoctu. [lapamtensHocTh TOoCcKOCTEN. [leprneHaAnKyIapHOCTh MpsMOil U 1ockoctu. [lep-
NEHIUKYIISAP U HAKIIOHHAsA. YTOJI MEXAY NPAMOU U IJIOCKOCTBIO. [IByrpaHHBINi yroi. Yol MexX-
Iy TI0CKOCTAMU. [lepneHaAnKyaspHOCTh ABYX IJIOCKOCTEH.

I'eomerpuueckue npeoOpa3oBaHUs MPOCTPAHCTBA: MapaJUIeIbHBIN MEPEHOC, CUMMETPUS
OTHOCHUTEJIbHO TJIOCKOCTH.

[TapannensHoe mpoekTHUpoBaHUE. [lnowads opmozonanvhol npoexyuu. V3o0paxenue
IIPOCTPAHCTBEHHBIX QUTYD.

MHoOrorpaHHUKH

Bepmmnsl, pebpa, rpanu MHOTOrpaHHuka. Pazeepmka. Muozoepanmusvie yanvl. Boinykivie
MHo202panHuku. Teopema Jiinepa.

[Ipusma. [psamas u naxronnas npusma. [pasunsHas npusma. [apannenenunesn. KyoO.

[Mupamuna. [lpaBuiibHas nupamuna. Yceuennas nupamuoa. Tetpasap.

CummMerpu B KyOe, B apajljiesIeuIeae, B npusme u nupamuoe.

Ceuenus Ky0a, PU3MBbI M TUPAMUJIBI.

[IpencraBienue o MpaBUWJIbHBIX MHOTOTPaHHUKAX (TeTpa’ap, KyO, OKTasp, T0AEKa’dIp U
UKOCadIp).

Tes1a M MOBEPXHOCTH BpaLlICHUA

Hunuaap u konyc. Yceuennwiii konyc. OCHOBaHHE, BEICOTA, OOKOBasi MOBEPXHOCTh, 00pa-
3yroniasi, pazBepTka. Ocegvle ceuenus u cevenus, napaiieibHble OCHOBAHUIO.

Iap u cdepa, ux ceuenus. Kacamenvras niockocms K cepe.

HN3mepenusi B reoMeTpum

O06mwem u ero u3mepenue. MurerpanbHas popmyna o0bema.



@opmynsl 00beMa KyOa, IPSIMOYTOJIBHOTO MapauieNienuIea, Mpu3Mel, MHIuHApa. Dop-
MyJibl 00beMa mupamMuabl U KoHyca. DopMyIibl MJIOMAAN MOBEPXHOCTEH LUIMHIApPA U KOHYCA.
Dopmynel 00beMa IIapa U IIomaan chepsl.

[Togo6ue Ten. OTHOIIEHUS TIJIOMAEH TOBEPXHOCTEH M 00BEMOB TTOTI0OHBIX TEJ.

Koopaunatsl n BeKTOPbI

[IpsimoyronbHas (1ekapToBa) cCUCTeMa KOOpPAMHAT B mpocTpaHcTBe. PopMmyina paccTos-
HUS MEX]Ty TBYMS TOUKaMU. Y paBHEHUS CHEPBI, NI0CKOCMUU NPSIMOLL.

Bekropel. Monyns BekTopa. PaBeHCTBO BEKTOpOB. CIioKEHHE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uuciio. Pa3nokeHue BEKTOpa MO HAMPABICHUAM. YTOJI MEXAY ABYMS BEKTOpaMH.
[Tpoekuus BexTopa Ha ock. KoopauuaTsl Bektopa. CKaspHOE MTPOU3BEICHNE BEKTOPOB.

Hcnonbs3oBanre KOOpAMHAT U BEKTOPOB MPU PEHICHUU MATEMATHYECKUX U MPUKIATHBIX
3ajad.

1.2. MecTo y4yeOHOH TMCHUIJIMHBI B YUeOHOM IJIaHe

[Tporpamma yuebnoit aucturuimasl «O/1Y.10 Maremaruka: anrebpa u Havajia MaTeMa-
TAYECKOI'0 aHANIM3a; TE€OMETPUs» MpelHa3HAYeHa I U3YyYEHUsS MATEeMAaTHUKU B YUPEKJIECHUAX
cpeaHero npo(ecCHOHAIBHOTO O0pa30BaHMs, PEATU3YIONMX 00pa30BATEIbHYIO HPOTPAMMY
cpenHero (MOJIHOTO) 001ero o0pa3oBaHus, MPU MOATOTOBKE KBATU(DHUIIMPOBAHHBIX CIEIUAIIN-
CTOB CPEJIHEro 3BEeHa 10 MporpamMMe yriIyOJeHHOH MOArOTOBKH. YPOBEHb 00pa30BaHUsA: OCHOB-
Hoe obmee. KBanudukanus: cienuanucT 1no couuanbHOl padore.

[Tpodwie nmomygaemoro nmpohecCHOHATEHOTO 00pa30BaHM: TEXHOIOTUYECKHA (ITpH pea-
JU3alUU IPOTPaMMbl CpPEeTHETrO O0IIero 0Opa3oBaHus).
JluctuminHa u3ydaeTcsi Kak 0a30BbIA yUeOHBIN TPEIMET.

1.3. Pe3yibTaThl 0CBOCHHS YUeOHOM JMCIUIIIHHBI

B pesynbrate usydenus ydeOHOM qucuuiuivHbel «MaTtemaruka: anreOpa U Hayajla MaTe-
MaTHYECKOT'0 aHaJIM3a; TEOMETPHs» 00yUaIOIIUIACS TOJKECH

3HATH/IIOHUMATH.

. 3HaYCHHE MATeMaTHYECKOW HAYKH I PEUICHHUs 3a7ad, BOSHUKAIOUINX B TEOPUHU
U TIPAaKTUKE; IIMPOTY U B TO )K€ BPEMs OTPaHUYEHHOCTh IPUMEHEHHST MaTeMAaTHIECKAX METO/IOB
K aHAJIU3Y U MCCIIeI0BAaHUIO MTPOLIECCOB U SBJICHUN B IPUPOJE U OOIIECTBE;

. 3HaYeHHE MPAKTUKUA U BOIPOCOB, BO3HUKAIOIIMX B CAMOW MaTematuke s (op-
MHUPOBaHMA U Pa3BUTH MaTeMaTHYECKOW HAYKH; UCTOPUIO Pa3BUTHS MOHATHUS YHUCIIA, CO3IaHUS
MaTeMaTHYECKOTO aHAIIN3a, BOSHUKHOBEHHS U Pa3BUTHUS T€OMETPHUU;

o YHUBEPCAJIbHBIN XapaKTep 3aKOHOB JIOTUKM MaTeMaTHUYECKUX PACCYKACHUH, UX
IPUMEHUMOCTb BO BCEX 00JIACTSAX UEIOBEUYECKOM NesATeIbHOCTH;

. BEPOSITHOCTHBIHN XapaKTep Pa3IMYHbIX MPOIECCOB OKPYKAIOIIETO MUPA.

AJITEBPA

yMeTh!

. BBITIOJIHATH apu(MeTHIecKne NeHCTBUS HaJ YHCIAMHU, COYETass YCTHBIC W THCh-
MEHHBIE TPUEMBI; HAXOAUTh MPUOJIMKEHHBIC 3HAYCHUS BEJTMYMH U TOTPEIIHOCTH BBIYMCICHUH
(abcomroTHAst M OTHOCUTENbHAS); CPABHUBATh YHCIIOBBIE BHIPAXKECHUS;

. HAXOJUTh 3HAYEHUS KOPHS, CTENEHH, Jorapudpma, TPUTOHOMETPHUECKUX BBIpa-
’KCHUI Ha OCHOBE OTIPEJICIICHUS, UCIIONB3Ys IPU HEOOXOANMOCTH HHCTPYMEHTAIBHBIE CPE/ICTBA;
M0JIb30BaThCs MPUOIMKEHHON OLIEHKOM MPU MPAaKTUYECKUX pacueTax;

J BBITTOJTHATH TTPE0Opa30BaHUsT BBIPAKCHHUN, MPUMEHsST (OPMYIIBI, CBSI3aHHBIE CO
CBOICTBaMHM cTeneHei, JorapumMoB, TPUTOHOMETPUYECKUX (PYHKIINA;

* [Tomumo YKa3aHHbIX B JaHHOM pa3aciic 3HaHHI>'I, B Tpe6OBaHI/I${ K YPOBHIO MOATOTOBKH BKIIIO-
YarTCA TaKXKE 3HAaHHA, HeO6XO)II/IMI)Ie AJI1 OCBOCHHS IEPCUNCIICHHBIX HUXKE YMCHI/Iﬁ



HCIO0JIL30BATH MPUOOPETEHHbIE 3HAHUS M YMEHHS B MPAKTUYECKOMH JeSITeTbHOCTH U
MOBCETHEBHOM KN3HU.

° JUTSE TIPAKTHYECKUX PAcYeTOB MO (Gopmyrnam, BKIOYas (HOPMYIBI, COJEpKaIIie
CTCTICHH, PAUKAJIBI, JIOTaPU(PMbI U TPUTOHOMETPHUCCKHE (PYHKIIMH, UCIIOIB3Ys MPHU HEOOXO0I1-
MOCTH CITPABOYHBIC MaTepUaIbl U POCTCHUININE BEIYUCIUTEIHHBIC YCTPOHCTRA.

DOYyHKUMH U TPaPUKU

yMeThb:

® BBIYUCIIATH 3HAYCHHUE (DYHKIMHU IO 3aJ]aHHOMY 3HAYCHHUIO apryMEHTa MPH Pa3InIHBIX
crioco0ax 3amanus (pyHKINY;

® OIpE/IETsATh OCHOBHBIE CBOHCTBA YHCIIOBBIX (DYHKIIMIA, HIUTFOCTPUPOBATh UX HA Tpadu-
Kax;

® CTPOWTH I'padUKH M3YYCHHBIX (DYHKIIMH, HIUTFOCTPUPOBATH 10 TpaduKy CBOKCTBA 3Jie-
MEHTApPHBIX (DYHKIUH;

® JICTIOJIB30BaTh MOHATHE QYHKIIMH JJIsI OMUCAHKS U aHAIHM3a 3aBUCUMOCTEH BEIHYNH;

HCI0JIL30BATH MPUOOPETEHHBbIE 3HAHUS U YMEHHS B MPAKTUYECKOI 1esITeTbHOCTH U
MOBCEIHEBHOM KU3HHU.

° JUTSL OTTUCAHMSI ¢ TIOMOIIBIO (DYHKITUI PA3IMYHBIX 3aBHCHUMOCTEH, MPEICTABICHHUS
uX rpadUuecKu, HHTEPIPETAIH TPadUKOB.

HauaJjia MaTeMaTH4YeCKOro aHaJn3a

yMeThb:

J HaXOJUTh MIPOU3BOTHBIC HIIEMEHTAPHBIX (YHKITHIA;

J UCTIOJIB30BaTh TPOM3BOJHYIO ISl M3YyYEHHsI CBOMCTB (DYHKIHMI M MOCTPOCHHS
rpaduKoB;

J NPUMEHATh MPOM3BOJHYIO JUIS TPOBEACHUS NPUOIMKEHHBIX BBIYUCICHHU, pe-
IIaTh 33aJa4¥ IPUKIIaJHOTO XapaKTepa Ha HaXOXK/IeHHE HanOOJIbIIero M HAaMMEHBIIETO 3HAYCHNUS;

. BBIYUCIIAIT B TPOCTEHIIUX CIy4asx IUIOMIATM U O0BEMBI C HCIOJIb30BAHUEM

OIIPENIEIIEHHOr0 UHTErPaa;

HCII0JIb30BATH IPHOOPeTeHHbIe 3HAHUSI U YMEHHS B IPAKTHYECKOH JeTeJbHOCTH H
NOBCeIHEBHOM KU3HHU IS

o pelLeHHs MPUKJIAHBIX 33]a4, B TOM YHCIIE COLMAIbHO-DPKOHOMUYECKHX U (PU3H-
YeCKUX, Ha HauOOJIbIINE U HAaMMEHBIIINE 3HAaUEeHUs], HA HAXOXKAEHUE CKOPOCTH U YCKOPEHHUSL.

YpaBHeHus U HepaBeHCTBA

yYMeThb!

o pelath painMoHalbHbIE, MOKa3aTeJabHble, JIOrapupMUYecKue, TPUrOHOMETpHYe-
CKH€ YPaBHEHMsI, CBOJAIIMECS K JTUHEHHBIM U KBAJPaTHBIM, a TAK)KE aHAJIOTUYHBIE HEPaBEHCTBA
U CUCTEMBI;

. MCIIOJIb30BaTh TpauuecKuil METO/1 pellieHNs] ypaBHEHUIN U HEPABEHCTB;

. n300paxaTb Ha KOOPAWHATHOM IUIOCKOCTH PELICHUs YpaBHEHUW, HEPABEHCTB U
CUCTEM C ABYMS HEU3BECTHBIMU;

° COCTaBJIATh W PCIIAaThb YpaBHCHHA W HCPABCHCTBA, CBA3BIBAIOINIMEC HCU3BCCTHLIC

BEJTMYMHBI B TEKCTOBBIX (B TOM UHCIIE IPUKIIAAHBIX) 3aa4ax.

HCNO0Jb30BATH NPHOOPETEHHbIC 3HAHUSA M YMEHHUS B IPAKTHYECKOM /1eATeJIbHOCTH U
NMOBCEeTHEBHOM JKN3HMU:

° JUISL IOCTPOEHUS U UCCIIEA0BAHUS MPOCTEUIINX MATEMATUUECKUX MOJIENEH.

KOMBHUHATOPUKA, CTATUCTHUKA U TEOPHUSI BEPOSITHOCTEM

yMeTb:

° peliaTh MpocTeiiime KOMOMHATOPHBIE 33/1a4l METO/IOM repedopa, a TakkKe C Uc-
MOJIb30BAaHUEM U3BECTHBIX (hOPMYIL;

° BBIYHCIIATh B MPOCTEHIINX CIIydasiX BEPOATHOCTH COOBITUM Ha OCHOBE TOJICUETa
YHCJIa HCXOJIOB;



HCNO0Jb30BATH NPHOOpPETeHHbIE 3HAHUS U YMEHHUS B IPAKTUYECKOM 1eSITeJIbHOCTH U
NOBCEIHEBHOM KU3HU.

J JUISL @aHAJIM3a PeajbHbIX YMCJIOBBIX JTAHHBIX, MPEJCTABICHHBIX B BUJIC JUATPAMM,
rpaduKoB;

. aHaym3a HHpOpPMAIMK CTATUCTHYECKOTO XapaKTepa.

IF'EOMETPUS

yMeThb:

J pacro3HaBaTh Ha YEPTEkKaX M MOJACISIX MPOCTPAHCTBEHHBIC (POPMBI; COOTHOCHUTH
TpeXMEpPHbIE 0OBEKTHI C UX OMUCAHUSIMH, HU300pAKEHUSIMU,

J OINKCHIBATh B3aMMHOE PACIIOJIOKEHUE MPSMBIX U TNIOCKOCTEH B MPOCTPAHCTBE, ap-
2YMEHMUPOBAMb CEOU CYHCOCHUSL 00 IMOM PACNONIONCEHUU,

J aHAJIM3UPOBATh B MPOCTEHIINX CIydasx B3aMMHOE PaCIOJIOKEHHE OOBEKTOB B
MIPOCTPAHCTBE;

o n300paxaTb OCHOBHbIE MHOTOTPAaHHUKHU U KPYTJIbIE TEJA; BHITOIHATH YEPTEXKH IO
YCIIOBUSIM 3aJ1ay;

J cmpoums npocmetiuiue cedenus Kyoa, npusmul, NUpamuobl,

o peliate IMJIaHUMETPUYECKHE M MPOCTeHIlNe CTepeoMEeTpUYEeCKUEe 3aJadyd Ha
HAXO0XJICHUE T€OMETPUUYECKUX BEMYHH (IJIMH, YTIIOB, IUIOMIAeH, 00beMOB);

J UCIIOJIb30BAaTh MIPH PEHICHUH CTEPEOMETPUYCCKHX 3aJ1ad TUIAHUMETpuIecKue (hak-
THI U METO/IBI;

o MIPOBOAMTD JOKA3aTENIbHBIE PACCYKICHHS B XO/I€ PEILICHUS 3a7a4;

HCIO0JIb30BATH NPUOOPETCHHbIC 3HAHUS U YMEHHUS B IPAKTHYECKOM 1eSITeJJbHOCTH U
MOBCEAHEeBHOM KU3HU:

o JUI MCCIeN0BaHus (MOJIEIMPOBAHUS) HECIOXKHBIX MPAKTUYECKUX CUTyallUud Ha
OCHOBE M3Y4EHHBIX (POpPMYIT U CBOMCTB QUTyp;
. BBIUMCJIEHHUS] 00BbEMOB U IUIOLIA/IE TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEN IpPU

PCIICHUHU MMPAKTHUYCCKUX 3a/1ad, UCIIOJIb3YysA ITPHU HCO6XOI{I/IMOCTI/I CIIPAaBOYHUKHU U BBIYHUCIHUTCIIb-
HBIC YCTpOﬁCTBa.



2. COJEPKAHUE YYEFHOM JTUCIIATIIMHBI
2.1. TemaTn4yecKkMii IJIAH U COAepPKaAHME YUEOHON TUCUMIIIIMHBI

KonuuyecTBo yacoB
Ha pazjes
HaumeHnoBanue pasjena Aymu- | Camocto- Tembl paszena
TOpHas ATeJIbHaA
pabo- | pabora, yac
Ta, Yac
1 cemecmp
Pasznea 1. 20
Beenenue. IloBTopenue
IIKOJILHOT0 Kypca.
2 Tema 1. MaremaTuka Kak 4yacTh 00IIE€YEIIO-
BEYECKOU KyIbTYyphl. Poiib 1 3HaUeHHE Ma-
TEMaTHKHU (3HAKOMCTBO C UCTOPHUEN pa3BU-
THUSl MATEMAaTHUKH).
10 Tewma 2.ToxxaecTBEHHBIC PEOOpa30OBaAHUS
BBIPAKCHUI.
MeTo MaTeMaTUYeCKON MHTYKITHH.
8 1 Tewma 3. [locTpoenue rpadukoB d1eMeHTap-
HBIX (YHKITHH.
Paznean 2. 34
Tpuronomerpus.
10 Tema 1. OcHoBbl Tpuronomerpun. Msmepe-
HUSl HA MECTHOCTH.
10 Tema 2. TpuroHomerpuueckue GyHKIUU.
10 Tema 3. Penienue TpuroHOMeTpUYECKUX
ypaBHEHUI U HEPABEHCTB.
4 Tema 4. CuctemMbl TPUTOHOMETPUUYECKUX
YpaBHEHUH.
Pa3nen 3. Havaua mare- 32
MATH4YeCKOro aHAJIU3a.
IIpousBoaHasi QyHKUMH.
8 Tewma 1. [Ipupamenne ¢pynkuuu. Onpene-
JIeHHe IPOU3BOJHON U e€ pusnueckuil u
T€OMETPUYECKHUM CMBICIL.
8 Tewma 2. [IpaBuna BeIYHCI€HUS TPOU3BOI-
HBIX.
8 1 Tema3. [Ipou3BoiHas CIOXKHON (GYHKLUU.
8 Tema 4. ITponsBoaHbIe
TPUTOHOMETPUYECKHUX (PYHKIUH.
Pa3neu 4. Pemienne Tek- 16
CTOBBIX 33/124.
4 Tewma 1. Pemienue 3agau Ha ABUKEHUE.
4 Tewma 2. Pemmenue 3agad Ha paboty.
4 Tema 3. Pemienue 3agad Ha NPOLIEHTHI, CMe-
CH U CIUJIaBBL.
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Tema 4. Penrenne TEKCTOBBIX 3a7a4 Ha CO-
CTaBJICHUE YPAaBHEHUH, HEPABEHCTB U UX
KOHCTPYKITUH W3 pa3IMYHbIX 00J1acTel
JKU3HEIEATEIbHOCTH YeJIOBEKa

Hroro 3a 1 cemectp 102 2
2 cemecTp
Pasznea 5. 36
Ilpnmenenne Henpe- 4 Tema 1. MeTo MHTEPBAIIOB.
BIBHOCTH H TIPOU3BO/I-
fmifl P 8 Tema 2. KacarenbHas k rpaduky QyHKITUH.
4 Tewma 3. [Ipubnm>x€HHBIC BEIYUCIICHUS.
14 Tewma 4. VccnenoBanue GyHKITUH.
6 Tema 5. Meroa MaTeMaTH4eCKOTO MOJIEIIN-
poBaHUs (pelIeHre MPUKIIAJIHBIX 33124 Ha
HaXO0XICHUE HAauOOJIBIIETO U HAMMEHBIIIETO
3HaueHus: QyHKIH).
Pa3nen 6. [lepBooOpas- 30
Hasi M MHTerpai. Bol- 10 Tema 1. IlepBooGpa3sHast U HHTETPAIL.
IUCJIEHUE TIomanen OCHOBHBIE TIOHSTHS.
IVIOCKHX (GUTyp U 00bE- 10 Tema 2. BoruriciieHue iomaaei miocKux
MOB TeJI BpalleHus. duryp
10 1 Tewma 3. Beruucinenue o0EMOB Te Bpaliie-
HUSI.
Paznen 7. Ilpsimble u 20
IJIOCKOCTH B MPOCTPAH- 10 Tema 1. [IpsiMble ¥ IIOCKOCTU B IIPOCTPAH-
CTBe. CTBE.
MuororpaHHuku 10 Tema 2. MHOTOIpaHHHUKH.
Pa3nen 8. Koopaunars! u 20
BEKTOpbI B
NMPOCTPAHCTBE
10 Tema 1. BexTopsl B mpocTpaHCTBE.
10 Tewma 2. MeTtoa koopArHAT B TPOCTPAHCTBE.
Paznen 9. IToka3areiib- 38
Hasi M Jorapupmue- 8 Tema 1. KopHu, cTenieHu u Jorapugmsl.
ckasi PyHKIHA.
by 8 Tema 2. Iloka3arenbHbIe U Jorapudmude-
CKUE (PYHKITUH.
10 Tema3. Pemenune mokazaTenbHBIX U JOTa-
prupMUUECKIX ypaBHEHUN 1 HEPaBEHCTB.
10 Tema4. UppanyoHanbHble ypaBHEHUS.
2 Tema 5. [Ipon3BoHas oka3aTenbHOU U JI0-
rapumMuyecKkoil pyHKINU.
Paszgen 10. 36
HN3mepenus B
reomerpun. O0bEMBI 4 Tema 1. I3mepeHus B reoMeTpHH.
Tell. 16 Tewma 2. Hunuuap, KoHyc, map.
TeJsia ¥ MOBEPXHOCTH =
¢ OBEPXHOC 16 Tema 3. O0bEMsI Ten. [1nomane noBepxHo-

BpallleHHs.

CTH.
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Pazgen 11. DjeMeHTHI 18
KOMOMHATOPHKH M Teo- 6 Tema 1. DeMeHTH KOMOUHATOPHKH.

U =
p . 6 Tema 2. DiieMEeHTBI TEOPUHU BEPOSTHOCTEM.
BEpPOATHOCTEIA.

IeMeHTHI MaTeMaTHYe- 6 Tema 3. DyieMeHThI MaTeMaTUYECKOU CTaTH-
CKOM CTATUCTHKH. CTHKH.

Hroro 3a 2 cemecTp 198

CamocrositenpHas padoTta 5

[IpomexyTouHas aTTecTa- 6

st

UTOro 313

DK3aMeH — 2 ceMecTp

3. XAPAKTEPUCTHKA OCHOBHbBIX BU/IOB
YYEBHOU JEATEJBHOCTHU CTYAEHTOB

HaumeHoBaHue pasjiesa/TeMbl

Buabl yueOHBIX AelicTBHI

Pa3znenl. Beenenmne. IloBTOpeHue mKo/b-
HOI'0 Kypca

Tema 1. MatemaTHKa Kak 4acTh 0OIlleUeIoBe-
YeCKOM KynbTyphl. Posib U 3HaueHue maTema-
TUKH (3HAKOMCTBO C UCTOpUEW PA3BUTUS Ma-
TEMAaTHKH )

Matematuka B HayKe, TEXHUKE, JKOHOMHUKE,
MH(OPMALIMOHHBIX TEXHOJIOTUSX U TPAKTU-
YecKou nedarenbHocTu. Llenu u 3agaum u3y-
YeHHUs] MaTeMaTHUKU MPH OCBOCHUU Mpodec-
cuii CI1O u cnemmansHocteit CIIO.
KoncnektupoBanue, caMoCTOSITENbHAS pa-
00Ta ¢ ICTOYHUKAMH HHPOpMAITIH, padoTa C
yueOHUKaMu

Tema 2. ToxnecTBeHHbIE TPEOOPa30BAHUS
BBIPAKECHUM.

Mertoa MaTeMaTHYeCKOM HHAYKIIMU

Jloka3aTenbcTBa YMCIOBBIX HEPAaBEHCTB. [le-
JUMOCTh LenbIX uncen. CpaBHEHHUs MO MO-
IyJ0 m. 3a/ladd ¢ LIeJOYMCICHHBIMU HEU3-
BECTHBIMH.

Panmonaneubie BbipaxkeHusi. dopmynbl Ou-
HoMa HpIOTOHA, CyMMBI U Pa3HOCTH CTeIlle-
HEH.

JlenleHne MHOTOWIEHOB C OCTaTKOM. AJIro-
put™ EBximmna. Kopens mHorounena. Teo-
pema besy.

[Ipumenenne MMMU k nokazarenbCTBY Je-
JUMOCTH, PaBEHCTB, COJEpXKalux Oecko-
HEYHOE CYMMHUPOBaHNE, HEPABEHCTB.
KoHcnektupoBaHue, caMOCTOSTENbHAS pa-
0oTa ¢ UCTOYHUKaMHU HHPOPMAIIUH, padoTa ¢
y4yeOHHUKaMH, pelieHUe MPUMEPOB

Tema 3. Tloctpoenue TpaduKoB 3IeMEHTAp-
HBIX (QYHKIUI

OnemeHTapHble QyHkiuu. O0nacTh ornpenae-
JeHus U o00JacTb HU3MEHEHHMsS (QYHKIUH.
OrpanndeHHocTh GyHKIUH. YETHOCTH, He-
YETHOCTb, IEPUOTUIHOCTH (PYHKITHA.

[TpoMexyTku BO3pacTaHMsl, yObIBaHUs, 3HA-
KOTIOCTOSIHCTBA M HynM QyHKIuu. Mccneno-
BaHUE€ (QYHKIMH M NOCTPOECHUE UX TpapUKOB
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DJIEMEHTApPHBIMH MeToaMu. OCHOBHBIE CIIO-
co0bl mpeoOpaszoBanus rpadukos. I'paduku
byHKIMHA, comepkamux Moayiau. I'paduku
CJIOXKHBIX (PYHKIIUH.

[Tonsitue pynkmuu u eé rpaduka. OyHKIMI
y = x". Oynkimua y = Vx (x = 0). Oynkius
y = Vx.

[Tonsitue oOpaTHOM (yHKIMK. B3anmHO-
oOpartHbIe GYHKINH.

KoncnektupoBanme, camocTosTenbHas pa-
0oTa ¢ UCTOYHMKAaMH HH(POPMAIIHH, padoTa ¢
yueOHMKaMH, paboTa ¢ rpagukKamu, 4TeHHE

rpadukoB

Pa3nes 2. Tpuronomerpus

Tema 1. OcHoBBl Tpuronometrpuu. Mamepe-
HUSI HA MECTHOCTH

Ilonsatue yrma. Pagmannas Mepa yrua.
OmnpeneneHue cuHyca M KO CHHyca yIua.
OcHoBHbIE (POPMYIIBI [l CUHYCA U KOCUHY-
ca yria. Apkcunyc. Apkkocunyc. [Ipumepst
UCIOJIb30BAaHUSl apKCHHYCa U apKKOCHHYCA.
@opMyIIBI 1JI1 APKCUHYCA U apKKOCHHYCA.
Omnpenenenne TaHreHca U KOTaHI€HCA yrila.
OcHoBHBIE (HOPMYIIBI IS TAHTEHCA U KOTaH-
reHca yria ApKTaHreHc. ApKKOTaHT€HC.
[Ipumepsl HCNONBb30BaHUS AapKTaHTe€HCa U
apkkoTtaHreHca. Kocunyc pasHocTH M KOCH-
HYC CyMMBbI JIByX yriioB. @opmysibl 1S apK-
TaHIreHCa U apKKOTaHIeHca.

@®opmyIIbl AJ1s JONOJIHUTENbHBIX YIJIOB.
CuHyC CyMMBI U CHUHYC Pa3HOCTH ABYX YI-
JIOB.

CymMa U pa3HOCTb CHHYCOB U KOCUHYCOB.
®opmyna Juisi JBOMHBIX M MOJOBUHHBIX Yr-
JIOB.

[IpounsBeneHrne CHHYCOB U KOCHUHYCOB.
®opmyIIsl AJ1 TAHTEHCOB
KoHncnektupoBanue, caMoCTOSITENbHAs pa-
00Ta ¢ UCTOYHHKAaMU UHpOpMaLKH, paboTa ¢
yueOHUKaMH, pelIeHHue MPUMEPOB, U3MEpe-
HUS HA MECTHOCTH

Tema 2. TpuroHomeTpuueckue QyHKIUN

dyHKIME Y=COSX, Y=SinX, y=tgX, y=Ctgx.
OOpatHble TPUTOHOMETpUYECKHE (YHKIIMH.
[Tpumeps! ucmonb30BaHus 00OPATHBIX TPHUTO-
HOMETPUYECKHUX (PYHKIUH.
KoHcniektupoBanme, caMocTosSITeIbHAS pa-
60Ta ¢ UCTOYHHKaMU UHpOpMaLuu, padboTa ¢
yueOHUKaMH, pelIeHre MPUMEPOB, MOCTPOE-
HUe rpauKoB, YTeHUE TpauKoB

Tema 3. PemieHne TpPUrOHOMETPUYECKUX
YpaBHEHUHN U HEPABEHCTB

[Ipocreiimine TPUrOHOMETPUUYECKHUE ypaBHE-
HUS.
VYpaBHeHHs1, CBOOAIIMECS K IPOCTEHIINM

13




3aMEHOU HEU3BECTHOTO.

[IpuMeHeHHEe OCHOBHBICE TPUTOHOMETPUYE-
ckux GopMyI AJisl peLIeHUs] ypaBHEHUI.
OnHopoaHbIE YpaBHEHUS.

[Ipocreiimune HepaBeHCTBA I CHHYCA U KO-
cunyca. [Ipocreiine HepaBeHCTBA I TaH-
reHca u KOTaHreHca.

HepaBenctBa, cBomsmuecss K MPOCTCUITUM
3aMeHOIl Heu3BecTHOro. BBeneHnue Bcriomo-
raTeIpHOrO0 yIriia. 3aMeHa HEU3BECTHOTO
t=sinx+Ccosx.

KoHncnektupoBanue, caMOCTOSITENBbHAS pa-
00Ta ¢ UICTOYHMKaMH HH(POPMAIIHH, padoTa ¢
yueOHUKaMH, pelIeHHE IPUMEPOB

Tema 4. CucreMmsl
ypaBHEHUU

TPUTOHOMETPHUUECKUX

Crioco0bl penieHusi CUCTEM TPUTOHOMETPH-
YECKUX YpaBHEHHUH (IIPOCTEHIIINE CUCTEMBI,
CHUCTEMBbI, B KOTOPBIX HEU3BECTHBIE CBs3aH-

LT LT
HBI 4epe3 yroJi, KpaTHbIN PE HEKpPAaTHBIN E;

pe€meHuC CUCTEM METOJOM BBCIACHHA HABBIX
HEM3BECTHBIX; METOJIOM  alreOpamyecKux
npeoOpa3oBaHUl  ypaBHEHUH  CHCTEMBI,
METOZIOM BO3BEICHHS O0OUX YypaBHCHHUU
CUCTCMbl B KBaJpaT, TPUT'OHOMCTPHYCCKUC
CUCTEMBI c 0TO0pOM KOpHEH;
(GyHKIIMOHATIbHbIE METO/IbI peleHus
TPUTOHOMETPHUYECKUX CHCTEM;
TPUTOHOMCTPHUYCCKUC CHUCTCMBbI TpEX
YPaBHEHHI C TPEMsI HEU3BECTHBIMH.

KoHcniekTupoBanme, camocTosTeNbHAs pa-
00Ta ¢ UCTOYHHKaMHU UHPOpMaLuu, padboTa ¢
y4eOHHUKAaMH, pelIeHUe IPHIMEPOB

Pa3gen 3. Hauajia MmaTeMaTH4ecKoro aHa-
ausa. [lpousBognass yHkumuu

Tema 1. Ilpupamenue Qynkuuu. Onpenene-
HUE TPOU3BOJHON M €€ (u3MYecKuil M reo-
METPHUYECKUN CMBICT

[Tonsatue npenena ¢yHxuu. OAHOCTOPOH-
Hue mpexaensl. CBoicTBa mpesenoB (PyHK-
UH.

[TonsiTe MpPOU3BOMHON (QYHKIMHM HA SI3bIKE
MIPUPALLEHUN.

KoHncnektupoBanue, caMoOCTOSITENbHAs pa-
00Ta ¢ UCTOYHHKaMU UHOpMaLuu, paboTa ¢
yueOHUKaMH, pelIeHre MPUMEPOB

Tema 2. HpaBI/ma BBIYUCJICHUS TPOU3BOJHBIX

[TpousBonnas cymmsl. [IpousBogHast pasHo-
cti. HenpepblBHOCTh (yHKIMHU, HMEIOLIEH
npousBoanyt. dudpdepenunan. Ilpoussos-
Has npousBeneHus. [Ipon3BoIHAS YaCTHOTO.
[Tpon3BosHBIE DJIEMEHTApHBIX  (DYHKIHIA.
KoHcniekTnpoBaHue, caMOCTOSTENbHAs pa-
60Ta ¢ UCTOYHHKaMU UHpOpMaLuu, padboTa ¢
y4eOHUKAaMH, pelIeHUe MPHIMEPOB

Tema3. [Tpon3BosiHas coKHOU QYHKIHUU

[TpousBonHas cnoxxHoW ¢yHkuuu. Ilpowms-
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BOZHAs1 0OpaTHOM (YHKITUH.
KoHcnektupoBaHue, caMOCTOSITENbHAS pa-
0oTa ¢ UCTOYHMKAaMH HH(POPMAIIHH, padoTa ¢
yueOHUKaMU, PEUICHIE IPUMEPOB

Tewma 4. IIpou3BogHBIE TPUTOHOMETPUUECKUX
byHKIUH

[Tpou3BoIHBIE OCHOBHBIX TPUTOHOMETpPHUYE-
CKMX ¥ OOpaTHBIX TPUTOHOMETPHUYECKUX
G YHKIHA.

KoncnektupoBanme, camocTosTenbHas pa-
0oTa ¢ UICTOYHMKAMH HH(POPMAIIHH, padoTa ¢
yueOHUKaMH, pelIeHHe TPUMEPOB

Pasnen 4. Pemienye TeKCTOBBIX 32124

Tema 1. Pertenue 3aga4 Ha IBUKEHUAE

KoHncnektupoBanue, caMOCTOSITENBbHAS pa-
0oTa ¢ UCTOYHMKAaMH HH(POPMAIIHH, padoTa ¢
yueOHUKaMU, PEIICHHIE TPHUMEPOB

Tewma 2. Pemenue 3agau Ha paboTy

KoHcniekTupoBanue, caMoCTOSTEIbHAs pa-
00Ta ¢ ICTOYHHKAMHU UHPOpMAIUH, padoTa ¢
yu4eOHHUKAaMHU, PEIICHUE TPHUMEPOB

Tema 3. Pemienue 3agau Ha NPOLEHTHI, Ha
CMECH U CILIaBBI

KoHcniektupoBanue, caMOCTOSITEIBHAS pa-
0oTa ¢ UICTOYHUKAMH HH(POPMAIIHH, padoTa ¢
yaeOHUKaMU, PEIICHUE TPHUMEPOB

Tema 4. PemnieHue TeKCTOBBIX 3amad Ha CO-
CTaBJICHUE YPAaBHEHUM, HEPABEHCTB U MX KOH-
CTPYKUHUN M3 Pa3IMyYHBIX 00JacTell ku3Hexae-
SITEJIHOCTH YeJIOBEKa

MaremaTrueckoe MOJCIIMPOBAHUE U €r0 OC-
HOBHBIC OTallbI.

KoHcriekTupoBanue, caMocCTOsTEIbHAS pa-
00Ta ¢ ICTOYHHKAMH HHPOpMAITIH, padoTa C
yueOHHMKAaMHU, PEIICHUE IPHUMEPOB

Pazpgea 6.
IIpumeHeHne HeNnpepbIBHOCTH MW NPOU3-
BOJIHOM

Tema 1. Merox uHTepBasioB

[TonsiTrie HenpepriBHOCTH QyHKIMH. Hemnpe-
PBIBHOCTh 3JI€MEHTapHBIX (yHKIMA. Pas-
peIBHBIE (DYHKIMH. MeETO/J WHTEpBAIOB Kak
IPUMEHEHHE HEeTIPEPhIBHOCTH (DYHKIIMH.
KoHcniektupoBanme, camocTosTeNnbHAs pa-
00Ta ¢ UCTOYHUKAMU UHpOpMaLuu, paboTa ¢
y4eOHHUKaMH, pelIeHUe MPHUMEPOB

Tema 2. KacarenbHas k rpa@uky GyHKIUU

VYpaBHeHHe KacaTenbHOW K Trpaduky (QyHK-
ouu.

KoncnektupoBanue, caMoCTOSITENbHAS pa-
00Ta ¢ UCTOYHUKaMU UHPOpPMaIIUH, paboTa ¢
yueOHUKaMU, pelIeHe MPHUMEPOB

Tewma 3. [IpubmmxE€HHBIC BHIYUCICHUS

[TpuOnmxEénnble BbhIUMCIEHUsA. Teopema o
cpennem. Gopmyna u psaa Teinopa.
KoHncnektupoBanue, caMoOCTOSITENbHAs pa-
60Ta ¢ UCTOYHHKaMU UHpOpMaLuu, padboTa ¢
yueOHUKaMH, pelieHre MPUMEPOB

Tema 4. UccnenoBanue GpyHKIu

Bospacranue u yosiBanue pynkuu. [Ipous-
BOJIHBIC BBICIIUX TIOPSIKOB. BBITyKIOCT
rpapuka QyHKIUU. DKCTpeMyM (QYHKIUHU C
€MHCTBEHHONW KPUTHUYECKON TOYKOW. 3ana-
91 Ha MAKCUMYM U MUHUMYM.

AcumnToThl. [poOHO-IMHEWHasT (QyHKITHS.
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[Toctpoenue rpadukoB PyHKIUH C TpUMe-
HEHUEM IIPOU3BOHOM.

KoncnektupoBanue, caMoCTOsITeNbHAsT pa-
00Ta ¢ ICTOYHHKAMH HHPOpMAITIH, padoTa C
yueOHUKaMH, pelIeHre MPUMEPOB, MOCTPOE-
HUE rpauKoB, YTCHUE TPaPUKOB

Tema 5. Metong MaTeMaTHYECKOTO
MOJIEIIUPOBAHUS (PEIICHUE MPUKIIATHBIX
3aJa4 Ha HaxOXKJIeHUEe HauOOJIbIIEeTo U
HaWMEHBIIIETO 3HAYCHUS (DYHKIIHA)

Bospacranue u yObiBanue ¢pyHkiuu. [Ipous-
BOJHBIC BBICIIUX TMOPSJIKOB. BBIMTYKIOCTH
rpaduka GyHKIHH. DKCTpeMyM (QYHKIHH C
€MHCTBEHHON KPUTUYECKOW TOYKOH. 3ajaa-
Yy HA MAaKCUMyM U MHHUMYM, HanOoJbliiee
Y HaMCHbINIeE 3HAYCHHUE () YHKITUH.
KoncnektupoBanue, caMoCTOSITENbHAS pa-
00Ta ¢ UICTOYHHKAMU UHPOpMAIIH, padoTa ¢
yueOHUKaMH, pelleHre npumepoB. Pemienue
MIPUKJIAIHBIX 337124

Pa3znen 7. [lepBooOpa3Hasi u MHTErpaJ.
Beruucienue miomaae NJIOCKUX Gpuryp u
00BbEMOB TeJ1 BpaleHust

Tema 1. IlepBooOpa3Hast u UHTErpal.
OCHOBHBIE TIOHATHS

[Tonsitue nepBooOpazHoi. 3amMeHa TIepeMeH-
HOW. UHTErprpOBaHUE IO YACTIM
KoncniektupoBanue, caMoCTOSITeNIbHAsI pa-
0oTa ¢ UICTOYHUKAMH HH(POPMAIIHH, padoTa ¢
y4eOHHMKaMU, PEIICHUE PUMEPOB

Tema 2. Beruucienue miomaaei mioCKux
¢uryp

IInomanp KPUBOJIMHEWHOMN Tpanenunu.
Onpenenénnpiii unterpan. Ilpubmmxkénnoe
BBIYHUCIICHHUE ONPEIeIEHHOrO HHTErpaa.
@®opmyna Herorona-Jleitonuma. CpoiicTBa
onpenenéHHoro uHTerpana. Ilpumenenue
ONpeeNEHHBIX HMHTETpalioB B I€OMETpUYe-
CKUX U (PU3UYECKUX 3a]1auax.
KoHncnektupoBanue, caMoOCTOSITENbHAs pa-
00Ta ¢ UCTOYHHKaMU UHOpMaLuu, paboTa ¢
yueOHUKaMH, pelIeHHE TPUMEPOB.

Tema 3. Beruucnenue o0EMOB Tel BpaleHUS

Brruncnenne o0bEMOB TeNn BpallleHUsl ¢ TO-
MOIIBIO OMPENEIEHHOTO HHTETpaa.
KoncnektupoBanue, caMoOCTOSITENbHAS pa-
0oTa ¢ UCTOYHUKaMK HH(POPMAIINH, padoTa ¢
yueOHUKaMU, pelIeHHe IPHUMEPOB.

Pasnen 8. IlpsiMble M IUIOCKOCTH B MpO-
CTPaHCTBe.
MHOrorpaHHuKHU

Tema 1. IIpsiMble M IUIOCKOCTH B IPOCTPaH-
CTBE

IIpenmer crepeomeTpuu. AKCHOMBI CTEPEO-
MeTpuu. HekoTopele cieacTBus U3 aKkCHOM.
[TapamienpHbple HpsiMbIE B IIPOCTPAHCTBE.
[TapamnensHOCTh TpEX mpsimbix [lapamiens-
HOCTb MNpPSIMOM U IUIOCKOCTH. CKpeluBaro-
1Mecs IpsMble. YTJIbl C COHANpPaBICHHBIMU
CTOPOHAaMU.

Yron wmexnay npsMmeiMu. [lapamtensHbie
miockocTd. CBoiCTBa NapajuieabHBIX IJI0C-
kocrerd. Terparap. Ilapamnenenunen. 3ana-
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Yl Ha MOCTpoeHue ceueHuil. llepneHnuky-
JSApHbIE TpsAMble B mpocTpaHcTBe. [lapai-
JeNbHBIE MpsIMbIE, MNEPHNEHIUKYISIPHBIE K
IIJIOCKOCTH.

[Ipu3Hak nepneHauKyISIPHOCTH NPSIMOU M
IJIOCKOCTH. Teopema O IpsiMOM, IEpIIECHIU-
KYJISIPHOM K IJIOCKOCTH. PaccTostHue ot Tou-
KM JI0 IIOCKOCTH. Teopema o TpéxX meprieH-
JUKyJspax. YTOoJd MEXy NpsMOU U IIOCKO-
cTel0. JIByrpansslii yroi. IlpusHak nepneH-
JUKYJISPHOCTH JBYX Iiockocteil. [Ipsamo-
YIrOJbHBIM napajuenenunesn. TpEXrpaHHbIN
yroJji. MHOTOTpaHHbIN yroi.
KoHcnektupoBaHnue, caMOCTOSITENbHAsS pa-
0oTa ¢ UCTOYHMKAaMH HH(POPMAIIHH, paboTa ¢
yueOHUKaMu, pelieHue npumepon. Pabora ¢
WJUTFOCTPATUBHBIM MAaTEPUAIIOM

Tema 2. MHOTOrpaHHUKH

IlonsiTne mMHOrorpanHuka. l'eomerpudeckoe
teno. Teopema Diinepa. [Ipusma. IIpoctpan-
ctBeHHas Teopema [ludaropa. [Tupamuma.
IIpaBunbHasg nupamupga. Yced€HHas nupa-
muga. Cummerpust B npoctpanctse. [loHs-
THE€ MPABWIBHOIO MHOTOIPAaHHUKA. DJIEMEH-
Tl CUMMETPHUU TMPABWIBHBIX MHOTOTPaHHHU-
KOB.

KoHcniektupoBanue, caMOCTOSATENIBHAS pa-
0oTa ¢ UICTOYHUKAaMH HH(POPMAIIHH, padoTa ¢
yueOHUKaMu, pelieHue npumepon. Pabora ¢
WJUTFOCTPATUBHBIM MAaTEPUAIIOM

Pa3gen 9. KoopanHarsl 1 BeKTOpbI B
NPOCTPAHCTBE

Tema 1. BexTopsl B mpocTpaHCTBE

ITonsiTue BekTOpa. PaBeHCTBO BEKTOPOB.
Cnoxenue u BeluuTaHHe BekTOpoB. Cymma
HECKOJIBKUX BEKTOPOB. ¥ MHOKEHUE BEKTOpa
Ha yucno. Kommnanapueie Bektopsl. [IpaBu-
70 napajuienenunena. PasznoskeHune BekTopa
10 TPEM HEKOMITJIaHAPHBIM BEKTOPaM.
KoHcnektupoBaHue, caMOCTOSITENbHAS pa-
00Ta ¢ UCTOYHUKaMU UHPOpPMaIIUH, paboTa ¢
yuyeOHMKaMH, perieHue npumepos. Pabora ¢
WJUTIOCTPATUBHBIM MaTepUaioM

Tema 2. Meroa koopArHAT B IPOCTPAHCTBE

IIpssMoyrosnbHas cucTeMa KOOpPAMHAT B IPO-
crpanctBe. Koopaunatel Bektopa. CBs3b
MEXIy KOOpIMHATaMH BEKTOPOB U KOOpIU-
HaTaMU TOYEK.

IIpocreiimne 3agaun B KOOpAMHATAX. YTOJI
Mexay BekTopaMu. CKalsipHOE IpOU3Bele-
HUE BEKTOPOB. BpluucieHue yriioB MexIy
MPSMBIMHU U TUIOCKOCTSIMU C MCIOJIb30BaHUE
KOOPJAMHATHOI'O METO/A.
KoHcnektupoBanue, caMOCTOSTENbHAs pa-
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0oTa ¢ UCTOYHUKaMH HH(POpMAIIHH, padoTa ¢
yuyeOHMKaMH, perieHue npumepos. Pabota ¢
WUTIOCTPATHBHBIM MaTEPUATIOM

Paznea 10. Iloka3zaTeabHas u Jorapugpmu-
yeckasi QyHKIMS

Tema 1. KopHu, cTenienu u gorapugpmsl

ITonsitue xkopHs crenenu n. Kopuu 4yétHon u
HEUYETHOW cTerneHeld. ApupMETHYSCKUN KO-
penb. CBoiicTBa KopHel crenenu n. Kopenb
CTENEeHH /1 U3 HaTypajibHOro uncia. CTteneHb
C pauMoHalbHBIM IOKa3zareneMm. CBoicTBa
CTENEeHH C PAllMOHAIBHBIM ITOKa3aTeNeM.
Yucino e. [lonsATre cTeneHu ¢ UppanoHallb-
HBIM [TOKa3aTeJIeM.

[Tonstue norapu¢ma. CoiicTBa norapud-
MOB. JlecsiTUUHBIE TOrapU(PMBbI.
KoHcnektupoBaHnue, caMOCTOSITENbHAsS pa-
0oTa ¢ UICTOYHMKAaMH HHPOPMAIIHH, paboTa ¢
yueOHUKaMU, pelIeHHe IPUMEPOB

Tema 2. [lokazaTenbHble U Jlorapudmuyeckue
byHKUIUM

[Toka3zarenbHas, jorapupmuyeckas U CTe-
neHHas (yHKIMU, UX CBOMCTBA U TpaduKH.
KoHcnektupoBanue, camocTosTenbHas pa-
00Ta ¢ ICTOYHUKAMH HHPOpMAITIH, padoTa C
y4yeOHHMKaMH, pelIeHrue MPUMEpPOB, MOCTpoe-
Hue rpaMKoB, YTEHUE rpapuKoB

Tema 3. . Peurenue moxkasaTelbHBIX U JIOTa-
pudMuUeCKUX ypaBHEHU U HEPABEHCTB

[Ipocreiiine noka3areiabHble YPABHEHUS.
[Ipocreiimue norapupmMuiecKkie ypaBHEHUS.
[TorenuupoBanue norapuMUYECKUX YpaB-
HEHMIA.

VYpaBHeHuUs1, CBOAAIIMECS K MPOCTEHIINM
3aMEHOW HEU3BECTHOTO.

IIpocreiimume nokaszarenbHbIE HEPABEHCTBA.
[Ipocreiimue norapudmMuyecKkue HEpaBEH-
CTBa.

Hcnonp30BaHne MOHOTOHHOCTH  IOKa3a-
TEJILHOM M JIorapupMuuecKoi GyHKIUU MPH
pEIIEHNN COOTBETCTBYIOIINX HEPABEHCTB.
HepaseHnctBa, cBogsmuecss K NPOCTEUIINM
3aMEHOW HEU3BECTHOTO.

KoHcnektupoBaHue, caMOCTOSITENbHAS pa-
00Ta ¢ UCTOYHUKaMU UHPOpPMaIIUH, paboTa ¢
yuyeOHHMKaMH, pellieHUe MPUMEPOB

Tema 4. VppanuoHanbHble YpaBHEHUS W He-
paBeHCTBa

HppannoHanbHble ypaBHEHHS W HEpaBeH-
CTBA U CIOCOOBI UX PELICHHUS.
KoHcmiekTupoBanme, caMocCTOSTENbHAS pa-
60Ta ¢ UCTOYHHKaMU UHpOpMaLuu, padboTa ¢
y4eOHHUKAaMH, pelIeHUe MPHIMEPOB

Tema 5. IIpousBogHas mokas3aTeabHOW U JIO-
rapudmuueckoil GpyHKIUH

[Tpon3BosnHas moka3aTeIbHOM U JOrapud-
mudeckoil ¢ynkuuu. Ilonarue auddepen-
LIMAJIBHOTO ypaBHEHMS. 3ajauyd, NPUBOIA-
nue K 1uddepeHaibHbIM YpaBHEHUSIM.

.KoHcniektupoBanue, camocTosiTeNbHas pa-
00Ta ¢ UCTOYHUKAMH HH(POPMaIUH, paboTa ¢
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yueOHUKaMH, pelIeHre MPUMEPOB

Paznen 11.
HN3mepenus B reomerpuu. O0bEMBI Te1.

TeJia ¥ IOBEPXHOCTH BpallleHUS

Tema 1. I3mepeHus B reoMeTpuu

H3mepenne reoMeTpuiecKiuX BeTUIHH.
KoHcniekTupoBanue, caMoCTOSTEIbHAS pa-
00Ta ¢ ICTOYHUKAMH HHPOpMAITIH, padoTa C
ydeOHHMKaMH, perieHre npumepon. Pabota c
WJUTIOCTPATHBHBIM MaTePUATIOM

Tema 2. lunuuap, KOHyC, map

[Tonstue nmnmaapa. Ilonsitue konyca. Yce-
YEHHBIN KOHYC.

Cdepa u map.

VYpasaenue cheprl. B3ammuOe pacronoxe-
Hue cheppr m 1uockoctu. KacarenbHas
IJIOCKOCTh K cepe. B3aumHoe pacmomnosxe-
HUe chepbl ¥ MPSIMOH.

Cdepa, BnmcanHas B IIIMHAPUICCKYIO ITO-
BepxHOcTh. Cdepa, BIMcaHHAas B KOHHUYE-
CKYI0 TIOBEpXHOCTh. CedeHHs] UUIUHIApUYC-
ckoi moBepXHOCTH. CedyeHHs KOHHUYECKOM
MMOBEPXHOCTH.

KoHcniektupoBaHue, caMOCTOSTENIbHAs pa-
00Ta ¢ ICTOYHHKAMH HHPOpMAITIH, padoTa C
yueOHUKaMu, pelieHue npumepos. Pabora ¢
WJUTFOCTPATUBHBIM MAaTEPUATIOM

Tema 3. O0BEMBI Teu. [Tnomans moBepxHOCTH

[Tonsatue 00bEMa. OOBEM MPSAMOYTOJBHOIO
napaenenunena. O0bEM MPSIMON TPU3MBL.
Beruncienne 00bEMOB TeN ¢ OMOUIBIO HH-
terpaia. O6bE€M HaKJIOHHOM npu3Mbl. O0bE-
MBI LWJIMHIPA U KOHYCA, YCEYEHHOTO KOHY-
ca, mapa u ero 4Jacrei.

[Tomaae MOBEPXHOCTH MHOTOTPaHHUKA, Te-
na Bpamenus. [lmomane cdeprr. KoHcnek-
TUPOBaHME, CaMOCTOsITeNbHast paboTa ¢ ucC-
TOYHHKaMH MH(popMaluu, padboTa ¢ yueOHuU-
KaMu, perieHue npumepos. Pabora ¢ miro-
CTPAaTHBHBIM MaTEPUAIOM

Paznesn 5. DiemMeHTBI KOMOMHATOPHMKHM H
Teopuu

BEPOATHOCTEH.

DJIeMeHThl MaTeMATHYeCKOH CTATHCTHKH

Tema 1. DneMeHThl KOMOMHATOPUKHU

[TepectanoBku. Pazmemenus. Couetanus
KoHncnektupoBanue, caMOCTOSITENbHAS pa-
00Ta ¢ UCTOYHUKaMHU HHPOPMAIIUH, padoTa ¢
yueOHUKaMU, pelIeHHe MPHUMEPOB

Tema 2. Di1eMEeHTBI TEOPUH BEPOATHOCTEN

[Tonsitue BeposTHOCTH coObITHs. CBOMCTBa
BEPOSTHOCTH cOObITHA. OTHOCUTENbHAS Ya-
CTOTa COOBITHA. YCIIOBHasI BEpOATHOCT. He-
3aBUCUMBIE COOBITHSL.

KoHcniektupoBanme, camocTosTeNbHAS pa-
00Ta ¢ UCTOYHHKAaMU UHPOpMaInH, padboTa ¢
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yueOHUKaMH, pelIeHre MPUMEPOB

Tema 3. DieMeHTBHI MaTeMaTHUYECKOW cTaTH- | Martematudeckoe  oxupganue.  CIIoKHBIN
CTUKHU onwiT. Popmyna beprymiu. 3akoH GOIBIINX
YHCEIL.

KoncnektupoBanue, caMoCTOSITENbHAS pa-
00Ta ¢ ICTOYHHKAMH HHPOpMAITIH, padboTa C
ydeOHHMKaMH, perieHre npumepon. Pabora ¢
TabJIUIIAMU U THarpaMMaMu

4.YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHIHEYEHUE IMPOT'PAMMBI
Peanuzanus nporpamMmbl JUCHUILTUHBI TPEOYeT HATUUUS
y4eOHOro KabMHeTa MaTeMaTHYECKUX TUCIUILINH; MAaTEMAaTHKU 1 HHPOPMATUKH.
O6opynoBanue kabuHeTa MAaTEMAaTUKN U MH()OPMATUKHU:
Habop nemoHcTpanoHHOro 000pynOBaHUA U y4eOHO-HAIJISIHBIX OCOOUH, oOecreunBaronye
TEMaTHYECKHE WILTIOCTPAIUH 110 AUCHUTUIHHE.

Texnuueckue cpeacTBa 00y4eHUs :

KaOuhem mamemamuyecKux OUCYUnIun:

MynbsTuMenniinbIii cron (padouee mecto npenoaasarens) Smartone MTL50/100
Mynerumenuitasiii npoexktop ACER S1283

WutepaktuBHas nocka TriumphBoard (quaronans 78"). LibreOffice 6.0.
Kabuhema mamemamuKkyu U UHGOPpMaAmuKu:

HnrepaktuHas nocka SMART Board SB480 (quaronans 77")
MynsTumenuiinbnii mpoextop Epson EB-S41

[TepcoHanbHBIN KOMIBIOTED MpenogaBaTens

S.PEKOMEHJAYEMAS JIUTEPATYPA
OcHoBHas:
OcCHOBHbBIE HCTOYHUKH

1. Anre6pa u Hagasna maremarudeckoro aHaiuza: 10-11 kmaccsl: yueOHoe mocobue / A. H.
Konmoropos, A. M. A6pamos, 1O. I1. {ynauusa[u ap.]; nox pea. A. H. Konmoroposa. —
30-e m3x., crep. — Mocksa: [Ipocsemenne, 2021. — 383 c.

2. MaremaTuka: anreOpa ¥ Hayajga MaTeMaTHYeCKOro aHanusa, reomerpus. ['eomerpus: 10-
11 xmaccel: y4eOHHK AJi1 00111e00pa30BaTeNIbHBIX OpraHu3alnii: 0a30BbIA U yTiyOnéH-
Hblit ypoBHU. JI. C. ATtanacsH, B. ®@. byry3os, C. b. Kagomues u ap. — 10-e u3n., crep. —
Mockga: [Ipocsemienue, 2021. — 287 c.

3. Maremaruka: anreOpa W Hayajga MaTeMaTHYeCKOTrO aHajiu3a, reomMerpus. Anredpa u
Hayajla MaTeMaTH4eckoro aHanusa 10 kmacc. Y4ueOHUK 1711 00111€00pa30BaTEeIbHBIX Op-
raHu3zauuit (60a3oBbIi M yriayOonéHHbIl ypoBHH). B 2 yactax, U.2./ [A. . MopakoBud u
np.]; mox pen. A. I'. MopnkoBuya. — 10-e u3z., crepeorun. — M.: Muemo3uHa, 2021. —
351 c.

4. Marematuka: anreOpa W Hayajga MaTEMaTHYECKOTO aHaln3a, reoMeTpus. Anredpa u
Hayaja MaTeMatudeckoro anaiamusa 10 kiacc. YueOHHK a1 001eo0pa3oBaTebHBIX Op-
ranu3anuii (0a30Bblil 1 yriyOonéuusiid ypoBHH). B 2 yactsx, Y.1.A. I'. Mopakosuy, I1. B.
Ceménos. — 10-e u3z., crepeotun. — M.: Muemo3suna, 2021. — 455 c.

JlomosiHnTEIBHAS
1. bamvakoB M.W. Maremaruka [TekcT]|: yaeOHHK 17151 CTYJEHTOB Had. U cpell. mpod . oOpa3o-
Banus / M.U. bammmakos. — M.:Jloroc, 2015. — 400 c.
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HNHTEpHET-HCTOYHUKH

HUcnonb3oBanue y4eOHMKOB U YU4eOHBIX MOCOOM It
U3 YJIEKTPOHHBIX OMOJIMOTEYHBIX CHCTEM

HaunmenoBanue
HUKA

yueo-

Ero mecronaxo:xaenue (ccbljika)

®Oununenko, O. B. MaremaTtnka

yueOHoe nocobue /
O. B. ®mwmnenko. — MuHCK :
PUIIO, 2019. — 269 c. : un,
Tab1., rpad. — Pexum moctyma:
no noamucke. — URL: — bub-
auorp. B kH. — ISBN 978-985-
503-932-8. — Tekcr : 3meKTpOH-
HBIM.

https://biblioclub.ru/index.php?page=book&id=600094
(maTa oopamenus: 1.09.2022)

bynsakosckuii, B. f. Ma-
TeMaTukKa : y4eOHOE IIo-
cobue [6+] /
B. 4. byHsakoBckuii. -

Cankr-IlerepOypr Tu-
norpagus BoeHnHo-
Y4eOHBIX 3aBesieHH,

1849. — Yacte 1. Apuo-
metuka. — 208 c¢. — Pexxum
JOCTYTIA: 10 TMOAMHUCKE. —

https://biblioclub.ru/index.php?page=book&id=67214
(mara obpamenus: 1. 09.2022).

URL: — ISBN
9785998970849 . — Tekct
: DJICKTPOHHBI.
HurepHer-pecypcbl
Ne n/m Ccblika Ha uH(popManu- HanmeHoBaHue pa3pa- JocTynHocTh
OHHBIN pecypc 0OTKH B 3JIEKTPOHHOM
dopme
1 http://www.biblioclub.ru YHuBepcurterckas 6ub- Perucrpamus uepes
JIMOTEKa OHJIANH 110001 YHUBEpPCUTET-
CKUU KOMIIbIOTED. B
NalIbHEHUIIIEM UHTU-
BU/1yaJIbHBIN HEOrpa-
HUYEHHBIA TOCTYII U3
0001 TOUKH, B KO-
TOPOU UMeeTCs J10-
ctyn k cety MHTEepHeT
2 http://www.e.lanbook.com WznarenscTBO «JIaHb) Peructparnus uepes
110001 YHUBEpPCUTET-
CKUI KOMIIbIOTED. B
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https://biblioclub.ru/index.php?page=book&id=600094
https://biblioclub.ru/index.php?page=book&id=67214
http://www.biblioclub.ru/
http://www.e.lanbook.com/

NalIbHEHUIIIEM UHIHU-
BHUlyaJIbHBIN HEOI'pa-
HUYEHHBIN TOCTYII U3

J000# TOYKH, B KO-

TOpPON UMeeTCs J0-
cryn Kk cety MHTEepHeT

www.biblio-online.ru

N3narensctBO «FOpaitT»

CBoOoaHbIl JOCTYI

http://www.edu.ru

(benepanbHBIi OpTAT
«Poccuiickoe oOpa3zoBa-
HUE

Hoctyn u3 moboro

YHUBEPCUTETCKOTO

KOMITbIOTEpa (HEe00-
XOJMMa PErHCTPAIU)

http://vip.km.ru/vschool

BUpTyalibHas mkoia Ku-
pwuia u Medoaust (meTo-
JTMYECKUE MaTEpUabI,
buznuecKrue aHUMAIIHH,
UHTCPAKTHBHBIC YIIPAXK-
HEHU).

Hoctyn u3 mobdoro

YHHUBEPCUTETCKOTO

KOMIIbIOTEpa (HEO00-
XOJIMMa pErucTpanus)
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