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1.HOACHUTEJBHASA 3AIINCKA
1.1. O0mas xapakTepucTUKa y4e0HO JUCUUIINHbBI

[Tporpamma yueOHOU nuctuminabl «OYIL. 04 MaremaTtuka» OpUEHTHpPOBAaHA HA JOCTHKCHHE
CIEAYIOUIUX LETIeH:

L4 (l)opan()BaHne l'[pe)ICTaB.]'[eHI/Iﬁ 0 MAaTCMAaTUKC KaK YHHUBCPCAJIIbHOM SA3BIKC
HAayKH, CpCACTBC MOACIIMPOBAHUSA SIBIICHUH U IMponeccoB, 00 nacAaxX U METodax MaTCMaTUuKH,
L4 pa3sBuUTHE JJIOTHYECKOT'O MBIIIJICHUA, MMpOCTPAHCTBCHHOI'O B006pa)KCHI/I$I,

AITOPUTMUYECKON KYJIbTYpPbl, KpHTUHYHOCTH MBIIIICHUS] HA YPOBHE, HEOOXOAUMOM JJisi Oyayuieit
po(hecCHOHATTLHOM e TEIILHOCTH, JUIS TPOIOJIKCHHSI 00pa30BaHus U cCaMO00pa3oBaHUS;

J OBJIaJleHHe MATeMATH4YeCKUMHU 3HAHMAMM U YMEHUSIMH, HEOOXOIUMBIMU B
MOBCEIHEBHOM >KU3HHU, JJIS1 U3yYEHUS] CMEXKHBIX €CTeCTBEHHO-HAYYHbIX AUCHMILIMH Ha 6a30BOM
YPOBHE U TUCIMILIMH MPO(HECCHOHAIBHOTO UKJIIA, IS TOXy4eHus: 00pa3oBaHus B 00acTsAX, HE
TpeOyIOMHMX yrIyOJIeHHOW MaTeMaTH4eCKON OTOTOBKY;

J BOCIIMTAHUE CpPEACTBAMH MATEMATHKH KYJIbTYphl JIMYHOCTH, ITOHUMAaHUS
3HAYMMOCTH MAaTEMaTHKH JJIsl HAYYHO-TEXHHYECKOTO MPOTpecca, OTHOMICHUSI K MaTeMaTHKE KaK
K YacTU OOIeYeNIOBEUYEeCKON KyIbTYphl Yepe3 3HAKOMCTBO C MCTOPHEH pa3BUTHS MaTEeMaTHKH,
ABOJIIOIMENA MATEMATUYECKUX UJIEH.

OcHOBY TpOrpaMMbl COCTAaBJISIET COJIEpPKAHUE, COTJIACOBAHHOE C TpeOoBaHHIMH dejie-
PATBHOTO KOMITOHEHTA TOCYapCTBEHHOTO CTaHIapTa CpeIHero (IOJIHOT0) 00IIero oopa3oBaHus
0a30BOr0 ypOBHSI.

B nporpamme yueOHBII MaTepuai npeAcTaBieH B (hopMe YepeayIOIIerocs: pa3BepThIBAHUS
OCHOBHBIX COJIepKaTeIbHBIX JTUHUN:

1 aneebpauueckas nunus, BKIFOYAIONIAs CUCTEMATH3AIHMIO CBEACHUH O YMCIIaX; N3yUYeHHUE
HOBBIX M 0000IlIeHNEe paHee U3yYeHHBIX olepalnuii (BO3BEICHNE B CTENEHb, U3BICUCHUE KOPHS,
JorapupMUpPOBaHNE, CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC U 00paTHBIC K HUM); U3y4eHHE HOBBIX
BUJIOB YHCJIOBBIX BBIPAXKECHUM U (POPMYIT; COBEPIICHCTBOBAHUE MPAKTUYECKUX HABBIKOB M BHIYHC-
JUTEIBHOHN KYJIBTYpPBI, PACIIMPEHUE U COBEPIICHCTBOBAHUE aNTreOpamyecKoro anmapara, ChopMH-
POBAaHHOI'O B OCHOBHOM IIKOJI€, U €r0 MPUMEHEHHUE K PEIICHUI0 MaTeMaTHUECKUX U MPUKIIATHBIX
3a1ad;

[l meopemuko-ghyHKYuoHaIbHas AuHuUs, BKIIOYAIONIas CUCTEMATU3alUI0 U PacCIINpEeHUe
CBEJICHUH O (PYHKIUSIX, COBEPUICHCTBOBaHNE TPAaPUUECKIX YMEHHI; 3HAKOMCTBO C OCHOBHBIMHU
UeIMHU U METOJIaMH MaTeMaTHYeCKOTro aHajn3a B 00beMe, MO3BOJISIONIEM UCCIIE0BATh dJIEMEH-
TapHbIe (PYHKIUHU U pElIaTh MPOCTEHIINE TeoMeTprIecKre, GU3NIecKne U APYyriue MpUKIIaJHbIe
3a/1a4i;

(] iunus ypasnenuil u Hepagencme, OCHOBaHHAs HA MOCTPOSHUH U UCCIIEAOBAaHIH MaTeMa-
THYECKUX MOJIeNIEeH, MepeceKaromasics ¢ areOpanyeckoi U TeOpeTUKO-PyHKIIMOHAIBHOMN JIUHU-
MU U BKJIIOYAIOIIasl pa3BUTHE U COBEPIIEHCTBOBAHUE TEXHUKH aJireOpanuecKkux mpeodpa3oBaHuit
JUISl PELIeHUs] YpaBHEHUH, HEPaBEHCTB U CUCTEM; (pOpMUPOBaHUE CIOCOOHOCTH CTPOUTH U HCCIIe-
JIOBATh MPOCTEHIITNE MaTEMaTHYECKIE MOJISITH ITPH PEIICHNUH MTPHUKIIAIHBIX 3a/1a4, 33,124 U3 CMEX-
HBIX M CTICIUATbHBIX TUCIUILINH;

[ ceomempuueckas nunus, BKIIIOYAIOIIAs HATIISIHBIE MTPEICTABICHHUS O IPOCTPAHCTBEH-
HBIX (UTypax U U3y4yeHHE UX CBOMCTB, (HOpMUPOBAHHE U Pa3BUTHE IPOCTPAHCTBEHHOI'O BOOOpa-
KEHUS1, Pa3BUTHE CIOCOOOB T€OMETPUYECKIX U3MEPEHUH, KOOPIMHATHOTO M BEKTOPHOTO METO/IOB
JUTSL pEIICHUS MAaTEMAaTHYECKUX U MPUKIIAJIHBIX 33]1a4;

[l ecmoxacmuueckasi aunus, OCHOBaHHAs Ha Pa3BUTHH KOMOWHATOPHBIX YMEHHH, Mpe.-
CTaBJICHHUH O BEPOSATHOCTHO-CTATUCTUUYECKUX 3aKOHOMEPHOCTSAX OKPY>KAIOIIET0 MUPA.

PasButHne comepikaTeNbHBIX JHHAN COMPOBOXKIACTCSI COBEPIIEHCTBOBAHUEM HHTEILICKTY-
JIBHBIX U PEUYEBbIX YMEHUH ITyTeM 000TallleHNs] MaTeMaTUYeCKOT0 SA3bIKa, Pa3BUTHSI JIOTHYECKOTO
MBIITCHHSL.



MaremaTuka siBisercs: GyHIaMEHTaIbHON 00111e00pa30BaTeIbHON AUCIUIITHHON CO CIIO-
KUBIIMMCS YCTOMYMBBIM CO/IEP)KAaHUEM U OOLTMMU TPEOOBAHUSMHU K IMOATOTOBKE 00YYarOIMINXCS.
Peanuzanus oOmmx 1enedl M3ydeHUss MATEMAaTUKH TPAJUIMOHHO (OPMUPYETCS B YETHIPEX
HAIpPaBIEHUSAX — METOUUEcKoe (o011ee mpecTaBiIeHre 00 UaesX U METoJaX MaTeMaTUKH), UH-
TEJUIEKTyaJIbHOE Pa3BUTHE, YTUIMTAPHO-TIPArMaTUIECKOE HaIpaBJieHUEe (OBJIAJICHHE HEOOXOIH-
MBIMHM KOHKPETHBIMU 3HAHUSAMHU U YMEHUSMHU) U BOCIIUTATEIbHOE BO3/ICHCTBHUE.

[Mpodunuzanus meneit MaTeMaTHIECKOTO 00pa30BaHUs OTPAKACTCS HA BBIOOPE MIPHOPUTE-
TOB B OpraHU3aIH yueOHOMI AeITeTbHOCTH 00yJaronuxcs. J[1s TeXHU4ecKoro v ecTeCTBeHHOHA-
YYHOTO PO IS BRIOOp IEJIei CMEMIaeTcs B MparMaTnyeckKoM HampaBIeHUH, PEAYCMaTPUBALO-
[IeM YCUJICHHE U PaCUIMpPEHUE MPUKIIAJHOTO XapaKTepa U3y4eHUsl MaTeMaTUKH;, IPEUMYILeCTBEH-
HOW OpUEHTAIMH HA AITOPUTMHYECKHUIA CTUIIh MMO3HABATEIBHON NESTSIbHOCTH, [ cymanumap-
HO20 U COUUATIbHO-IKOHOMUYECKO20 npoguiel Oonee XapakxmepHbiM A618emcs YCuileHue 00-
WeKYIbMYPHOU cOCmasisiowell Kypca ¢ opueHmayuell Ha 8u3yaibHO-00pAasHbll U 102UYecKull
cmuu y4eOHou pabomei.

N3ydyeHne MaTeMaTHKH KaK y9eOHOTO MmpeaMeTa 00eCeqnBacTCs:

— BBIOOPOM Pa3ITUYHBIX MOJIXO/I0B K BBEJICHUIO OCHOBHBIX TTOHATHUI;

— (opMupoBaHHEM CHUCTEMBI YUeOHBIX 3aJaHui, oOecrieuynBaromuX P(HEKTUBHOE OCY-
[IECTBIICHUE BHIOPAHHBIX IEJIEBBIX YCTAHOBOK;

— o0oralmieHueM CIeKTpa CTHICH y4eOHON JeATeIbHOCTH 3a CUET COTJIACOBAHUS C BEIY-
HIMMH JIESTEIbHOCTHBIMU XapaKTePUCTUKAMK BBIOpaHHOM mpodeccuu.

[MpodunpHas cocTaBsAOMAs OTPAXKACTCS B TPEOOBAHUAX K TOJTOTOBKE OOYJAIOIINXCS B
YacTu:

— o0IIeH CHCTEMBI 3HAHHIA: COACPKATECIHHBIC MPUMEPHI HCIIOTH30BAHUS MAaTEMATHICCKUX
uje U MEeToI0B B PO eCCHOHATBHON AESITENbHOCTH;

— YMEHUH: pa3inyue B YPOBHE TPEOOBAHMI K CIIO)KHOCTH IMTPUMEHSICMBIX aJITOPHUTMOB;

— IPAaKTHUYECKOT0 MCIOJIb30BaHUs TPUOOPETEHHBIX 3HAHUN U YMEHUN: HHIUBUAYATHHOTO
y4eOHOT0 OIBITa B IIOCTPOSHUU MAaTEMaTHYCCKUX MOJICIICH, BEITIOJTHEHUH UCCIICIOBATEIBCKUX U
MPOEKTHBIX PabdoT.

Takum 0Opa3om, mporpaMma OpUCHTHPYET Ha MIPUOPUTETHYIO POJIH MPOIECCYaAThHBIX Xa-
pPaKTEpPUCTUK yueOHON pabOThI, 3aBUCAIIUX OT MPOouIIst MpodhecCHOHATBLHOM MOITOTOBKH, aKIICH-
TUPYET 3HAYCHHE MTOJTYICHHS OIBITA UCIIOJH30BAHUS MATEMATHKH B COJICPIKATEIIBHBIX U ITpodec-
CHOHAJIbHO 3HAYMMBIX CUTYAIHMsIX 10 CPaBHEHHIO C (hOpMaTbHO-YPOBHEBBIMH PE3yIbTATUBHBIMU
XapaKTePUCTUKAMHU O0yUCHUSI.

[lepeuens TeM B Kypce MaTeMaTUKH SBJISETCS] OOMIMM JJIs BCceX MpoQuiiel MmorydaeMoro
poeCCHOHAIBHOTO 00pa30BaHUs U MPHU BCEX 00beMax yueOHOTO BPEMEHH HE3aBUCHUMO OT TOTO,
SBIISIETCS JIU MpeAMeT 0a30BbIM Hin podunbHeIM. [Ipeniaraempie B MpuMEepHOM TEMaTHYECKOM
IUTAaHE pa3HbIe 00BEMBI YUeOHOTO0 BPEMEHH Ha W3yYEHUE OHOW M TOW JK€ TEeMBI PEKOMECHIYEeTCSI
MCIIOJIb30BATh JIJISl BHITTOMTHEHUS PA3IUYHbBIX yU4eOHbIX 3aaHuil. TemM caMbIM pa3nuuus B TpeboBa-
HUSX K pe3yJbTaTaM O0ydeHUs MPOSBITCS B YPOBHE HABBIKOB 110 PEIIICHUIO 3a/1a4 U B OIBITE Ca-
MOCTOSITEIbHON pabOTHI.

B nporpamme kypcusom BBIIETICH MaTeprai, KOTOPBINA MPU U3YICHUHA MAaTEMAaTUKH B KaK
0a30Boro, U Kak NpopUILHOTO Y4eOHOT0 MPeAMETa KOHTPOIIO HE MOAIEHKHT.

IMPUMEPHOE COJEP)KAHUE YYEFHOM JJUCHUTIJINHBI

BBenenue

Maremartuka B HayKe, TCXHHUKE, 9dKOHOMHKCE, I/IH(bOpMaI_II/IOHHBIX TCXHOJIOTUAX U ITPAKTH-
4ecKoM AesTenbHOCTU. [{enu u 3amaun n3ydeHuss MaTeMaTHKH B YAPEXKACHUSIX cpeHero mpodec-
CHUOHAJIBHOI'O O6pa30BaHI/I$I.

AJI'EBPA
Pa3BuTHe NOHATHSA O YHCIIE



[enple u pannoHanbHBIE yucna. JleldcTBuTeNbHBIE Yncia. [IpubiKeHHbIe BEIYUCICHUS.
Tpubnusicennoe sHaueHue BeaUYUHbBL U NOSPEUHOCTU NPUOTUNHCEHU.
Komnnexcuvie yucna.

KopHu, crenenu u iorapugpmbi

Kopnu u crenenun. Kopuu HatypanpHOM cTeneHu U3 yucia U ux cBoiicrBa. CreneHu c pa-
LIMOHAJIbHBIMU IIOKA3aTeNsIMU, UX CBOMCTBA. CTeneHu ¢ AeCTBUTEIbHBIMU NIOKa3aTensiMu. Ceotui-
cmea cmenenu ¢ 0eticmseumenbHblM noKasamenem.

Jlorapudm. Jlorapudm uncna. Ocnognoe nocapugpmuueckoe modxicoecmeo. JlecaTHIHbIe U
HaTypaibHble orapudmsl. [IpaBuna neiictBuil ¢ torapudmamu. Ilepexoo Kk HO6OMY OCHOBAHUIO.

IIpeoOpa3oBanue anredpanydeckux BblpaxkeHuil. [IpeoOpa3oBanue panvoHaIbHBIX, Uppa-
[IUOHAIBHBIX CTENCHHBIX, [TOKA3aTEIbHBIX U JOrapU(PMHUUECKUX BBIPAKECHUI.

OCHOBBI TPUTOHOMETPHUH

Paguannas mepa yria. Bpamarensnoe npuxenue. CuHyC, KOCUHYC, TAHT€HC U KOTAaHI'€HC
yrciaa. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA, (hopMynsl npuBeaeHus. CUHyC, KOCHHYC U
TAQHI'€HC CYMMBI M Pa3HOCTH JBYX yrioB. CHHYC M KOCUHYC JBOMHOIO yria. Qopmyivl noi06uH-
Hozo yena. [Ipeobpazosanue cymmvl mpuecoHoMempuiecKux QyHKyuu 6 npoussedenue u npousee-
OeHus 6 cymmy. Buvipasicenue mpueonomempuueckux Qyukyuti uepe3 maHeeHc noi108UHHO20 apey-
menma. IIpeoOpa3zoBaHus NPOCTEUIINX TPUTOHOMETPUUECKUX BBIPAXKEHUH.

[Ipocreiimme TpPUroHOMETPUYECKHE YpaBHEHUs. PelieHne TpUroHOMETpUYECKUX ypaBHe-
Huil. [Ipocmetiwiue mpuconomempuueckue HepaseHcmea. ApKcunyc, apKKOCUHYC, apKMAH2eHC
qucnada.

DYyHKUMH, UX CBOICTBA U IrpaQuKH

Oynkiuu. O0IacTh ONPeIeIeHUs U MHOXKECTBO 3HAUCHUM; TpaduK (GyHKIIUHU, TOCTPOCHUE
rpadukoB QyHKINIA, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMHU.

CBoiicTBa yHKIMU: MOHOTOHHOCTB, Y4€THOCTh, HEUETHOCTD, OTPAaHUYEHHOCTbH, TIEPUO Y-
HOCThb. [IpoMexxyTku Bo3pacTaHus U yObIBaHUS, HauOOJbIEe U HAMMEHbIIIEE 3HAYCHHSI, TOUKU
skcTpemyMa. ['paduueckas narepnperanus. [Ipumeps! GyHKINOHAIBHBIX 3aBUCHMOCTEH B peallb-
HBIX MPOLIECCAX U SBJICHUSIX.

Ob6parnbie Gynkuun. Obracmes onpedeneHus u 001acmeb 3HA4eHUll 00pamHol QYHKYUU.
I'padux oOpaTHOM QyHKIIUY.

Apudmernueckue onepanuu Hax GyHKIUAMU. CnoxHas QyHKIMS (KOMIO3UIHSA).

CTeHeHHLIe, noxa3arTteJibHbIC, norapml)anecmle U TPUTOHOMETpPpHYIC-

CKUe (PYHKUIMH

Omnpenenenus QyHKIUN, X CBOMCTBA U TpadUKH.

Obpamuvie mpucoHomempuieckue QyHKYuu.

[IpeobpaszoBanus rpadukos. [lapamnenbHblil mepeHOC, CUMMETPHUSI OTHOCUTEIBHO OCEei
KOOPJAWHAT ¥ CHMMETpPHUS OTHOCUTEIHFHO Havaaa KOOPIUHAT, CHMMETPHSI OTHOCUTENFHO MPSIMOI

Y=X, paCTsKCHUEC U C:KaTUEC BAOJIb ocein KOOpJAUHAT.

HAYAJIIA MATEMATHUYECKOI'O AHAJIN3A

[MTocnenoBarensHocTH. COCOOBI 3a/IaHKsT M CBOWCTBA YHCIIOBBIX TOCIIEI0BATEILHOCTEH.
Ilonamue o npedene nocnedosamenvrocmu. Cywecmeoganue npedeia MOHOMOHHOU 0CPAHUYEH-
Holl nocredosamenvhocmy. CyMMUpPOBaHUE TOCIIEIOBATENILHOCTEH. beckoOHEeUHO yObIBaromast
reoMeTpruyIecKasi MPOTrPecCHsi U €€ CyMMa.

Tlonsmue o nenpepwvigHoCmu QyHKYUU.

[IpousBonnas. [loHsTHE O MPOM3BOAHON (QYHKIMH, €€ TeOMeTpUUeCKUid U (PU3HUecKuit
CMBICT. YpaBHEHHE KacaTelbHOH K rpaduky ¢pyHkuun. [Ipor3BogHBIE CYMMBI, Pa3HOCTH, TPOH3-
BeJIeHHsI, 4acTHOTO. [IpOM3BOIHBIC OCHOBHBIX 3JIeMEHTAPHBIX QyHKIMH. [IpuMeHeHe mpon3BoI-
HOM K MCCIIeZIOBaHUIO (DYHKIUHN U MOCTPOEHUIO TpaduKoB. /Ipouszeoousie 0bpamuoll yHkyuu u
KOMRO3UYul hyHKyuu.



[Ipumeps! UCTIOJIB30BAHUS MPOU3BOIHOM JIJISl HAXOKICHUSI HAWIYUIIEro pelieHus B Mpu-
KJIAJHBIX 3a/1a4ax. Bropas nmpou3BoHas, ee reoMeTpudeckuii u pu3ndeckuid cMuici. [Ipumene-
HUE TIPOU3BOHON K HCCIETOBaHUIO0 (PYHKINN U TOCTPOCHUIO TpadukoB. HaxoxkieHne CKopocTH
JUTSL TIpoliecca, 3aaHHOT0 (OPMYJIIOi U rpaUKOM.

IlepBooOpasHasa u unTerpan. IlpuMeHeHrne onpeeeHHOro UHTErpaia s HaX0XKIECHUs
TJI0MIA M KpUBOIMHEHHON Tpanenun. @opmyna Herorona—JleliOnuna. [Ipumeps npumeHeHus
UHTErpaia B GU3NKE U TEOMETPHH.

YpaBHeHHsI M HEPABEHCTBA

PaBHOCHIIBHOCTH YpaBHEHUI, HEPABEHCTB, CUCTEM.

PaunonaneHble, MppalOHaANbHBIE, I0KA3aTEIbHbIE U TPUTOHOMETPUYECKHE YPABHEHUS U
cucteMbl. OCHOBHBIC MPHUEMbI UX PEIICHUS (Pa3I0KEHHE Ha MHOXKUTEIH, BBEICHUE HOBBIX HEU3-
BECTHBIX, MIOICTAHOBKA, Tpapuyeckuii MeTox).

PauvonaneHble, UppanMOHAIBHBIC, IIOKA3AaTEIBHBIE U MPUCOHOMEMPUYECKUE HEePAGEH-
cmea. OCHOBHBIE MTPUEMBI UX peleHus. Mcnonab3oBanue cBOMCTB U rpadukoB GyHKIUN MIPH pe-
IICHUH YpaBHEHUI U HepaBeHCTB. MeTo1 HHTepBasioB. M300paskeHre Ha KOOPAMHATHON TIOCKO-
CTU MHOKECTBA PELLIECHUN YPABHEHUN U HEPABEHCTB C ABYMS IEPEMEHHBIMHU U UX CUCTEM.

[IpuMeHeHne MaTeEMaTHYECKUX METOJOB JUISl PEILIEHUS COACPKATEIbHBIX 3a7a4 U3 pa3jInd-
HBIX oOJacTel HAyKH U MpakTuku. HTepnperanus pe3yabTaTa, y4eT peaJbHbIX OTPaHUYCHHH.

KOMBHUHATOPHUKA, CTATUCTHKA U TEOPUS BEPOSITHOCTEN

JJIeMeHThl KOMOMHATOPUKH

OcHOBHBIE MMOHATHSI KOMOMHATOPUKU. 3a/1a4u Ha MOJCYET YUCIa pa3MelIeHuH, rnepecra-
HOBOK, coueTaHuii. Pemenue 3ana4y Ha nepedop BapuantoB. @opmyna 6uHoma Herotona. CBoii-
CTBa OMHOMUHAIBHBIX KO3 uimeHToB. Tpeyronpauk [Tackas.

DJIeMeHThI TeOPUH BePOATHOCTEH

CoOpITHE, BEPOSITHOCTDh COOBITHS, CIIOKEHUE U YMHOXKEHHE BEpOSITHOCTEH. [lonamue o He-
3asucumocmu coovimuii. /[uckpemnas ciyuannas 6eudUuRa, 3aKox ee pacnpedeieHus. ducnosvie
Xapakxmepucmuxu OUCKpemHou cryyatiHol geauyunsl. Ilonamue o 3akone 601buUx yucell.

JIeMEeHTBhI MATEMATHYECKON CTATHCTUKH

[IpencraBienue naHHbIX (TAOIULBI, TUArPAMMBL, TPaQUKN), 2eHEPAlbHAsl COBOKYNHOCMY,
8b100pKa, cpednee apugmemudeckoe, meouana. [lonamue o 3a0avax mamemamuieckou cmamu-
CMUKU.

Pewenue npakmuueckux 3a0au ¢ npumeneHuem eposmMHOCIHbBIX MEMOO08.

IT'EOMETPUA

IIpsiMmble ¥ MIIOCKOCTH B IPOCTPAHCTBE

B3anMHOe pacnosokeHue AByX NpsMBIX B IpocTpaHCTBe. IlapajuienbHOCTh NPSAMOM U
miockoctH. [lapamnensHocTs mmockocTel. [lepnenaukynsipHOCTh psMOi U TuiockocTu. [lepnen-
JUKYJISP M HAaKJIOHHAsA. YTOJI MEXKJy IPSIMOM M IJIOCKOCTBIO. /IByrpaHHBIN yros. Yros Mexny
mI0ckoCTsIMU. [lepneHauKyIapHOCTh ABYX MIOCKOCTEH.

I'eomeTprueckue npeoOpa3zoBaHUs MPOCTPAHCTBA: MapaUIEIbHBIM MEPEHOC, CUMMETPUS
OTHOCHUTEIIBHO TUIOCKOCTH.

[TapannensHoe mpoekTupoBanue. I[liowads opmozonanvrol npoexkyuu. V3o0paxeHue
MIPOCTPAHCTBEHHBIX QUTYD.

MHoOrorpaHHUKHU

Bepuunsl, pebpa, rpaHu MHOTOrpaHHUKa. Pazgepmxka. Muozoepannvie yenvi. Buinykivie
muozoepannuxu. Teopema Duinepa.

[Tpusma. Ilpsimas u nakronnas npusma. [paBunbaas npusma. [apannenenunen. KyoO.

[Mupamuna. [lpaBunbsHas nupamuaa. Yecevennas nupamuoa. Tetpasrap.

Cummerpui B KyOe, B apajulesienuIesie, B npuzme u nupamuoe.

Ceuenus Ky0a, TpU3MbI U TTUPAMHUIBI.

[IpencraBienne o MPaBIWIbHBIX MHOTOTPAaHHHUKAX (TETpadap, KyO, OKTa’p, AOAECKadIp U
HUKOCAdIP).

Tesia M1 MOBEPXHOCTH BpalleHUA



Hunuaap u koHyc. Yceuennwiii konyc. OCHOBaHHE, BEICOTA, OOKOBasi MOBEPXHOCTh, 00pa-
3ytoias, pa3BepTka. Ocegvle ceueHus u ceueHus, napanieiibHble 0CHOBAHUIO.

[ap u cdepa, ux ceuenus. KacamenvHas niockocms K cepe.

HN3mMepeHus B reoMeTpuu

O6beM u ero m3mepenue. MaTerpansHas popmyna oobema.

®opmynbl o0bemMa KyOa, MPsIMOYTOJIBHOTO MapaieNenunena, npu3Msl, muauaapa. op-
MyJipl 00beMa nupamMuabl U KoHyca. PopMyJibl MJIOLAAN NOBEPXHOCTEN LMIMHIAPA U KOHYCA.
®opmynbel 00beMa Iapa U ImIomaan chepsl.

[Tomo6wue Ten. OTHOMIEHUS TUIOIAIEH TOBEPXHOCTEH U 00BEMOB MOAO0HBIX TEII.

KoopanHaThl 1 BEeKTOPbI

[IpsimoyronbHas (aekapToBa) cucTeMa KOOpJAMHAT B IIpocTpaHcTBe. PopMyiia pacCTOSHUS
MEXy IBYMSI TOUKaMU. Y paBHEHUS c(hepbl, INIOCKOCTH, MPSMOM.

Bexropsl. Moayns BekTopa. PaBeHCTBO BekTOpOB. C10KE€HHUE BEKTOPOB. Y MHOKEHUE BEK-
Topa Ha yKcio. Pa3no)keHne BeKTopa 1o HampaBieHUsIM. YOI MEeKIy AByMsl BekTopamu. [Tpoek-
s BekTopa Ha ock. KoopanHatel BekTopa. CKajasipHOE IPOU3BEICHUE BEKTOPOB.

Hcnonb30BaHre KOOPAMHAT U BEKTOPOB MPU PEIICHUH MAaTEeMAaTUYECKUX U MPHUKIAIHBIX
3azad.

1.2. MecTo y4eOHOMi IUCHUIIIUHBI B Y4eOHOM IJIaHe

[Iporpamma yueOnoit aucuumnuasl «OVYII. 04 MaremaTika» npeqHazHadeHa A u3yde-
HUS MaTEMaTUKH B YUPEXKICHUSIX CPEIHEro Mpo(ecCHOHATBLHOr0 00pa30BaHUs, PEATU3YIOIMINUX
00pa3oBaTeNbHYI0 IPOrpaMMy CpeHero (MoaHoro) obiero oopa3zoBaHus, MpU MOATOTOBKE KBa-
TUQPUIUPOBAHHBIX CIICIUAIMCTOB CPEAHETO0 3BCHA IO MPOTpamMMe YIITyOJICHHON IMOATOTOBKH.
YpoBeHb 00pazoBaHus: OCHOBHOE oOrmiee. Kpanmdukanus: BocuTareab AETEH JOMKOILHOTO
BO3pacTa.

[Ipodune nomyyaemoro npodeccHoHanbHOrO0 00pa30BaHUs: TYMaHUTAPHBIN (TIpU peanu-
3aI[ui IPOrPAMMBbI CPEAHETO O0IIero 00pa3oBaHusl).
JucnuninHa u3ydaeTcsi Kak 00s13aTeNIbHbIN Y4eOHBIH peaMeT.

1.3. Pe3yabTaThbl 0CBOCHUS Y4€OHOM TUCHMILIHHBI

B pesynbrare nzydenus yueOHOM AUCHUILIMHEI «MaTeMaTuKa» 00yJarouics J0KeH

3HaTh / NOHUMATD:

) 3HAUCHHE MaTeMaTHYECKON HAYKH JUIS PELIEHHs 3a/1a4, BO3HUKAIOIIMX B TEOPHU H
HpaKTI/IKC; HII/IpOTy " B TO XKC BperI Ol"paHI/ILIeHHOCTB HpI/IMCHCHI/IfI MATECMATHUYCCKUX MECTOJI0B K
aHAJIM3Y U UCCIIC0BAHMIO MIPOIIECCOB M SABJICHHI B MPHPOJIC U OOIIECTRE;

(] 3HAUYCHUC HpaKTI/IKI/I nu BOHpOCOB, BO3HUKAKOIINX B CaMOﬁ MaTreMaTuke AJjid q)OpMI/I-
pOBaHI/Ifl n pa3BI/ITI/I$I MaTeMaTH'—IeCKOI\/Jl HaYKI/I, I/ICTOpI/IIO pa3BI/ITI/I$[ IIOHATHA YHCJla, CO3daHUA Ma-
TEMATHYECKOT0 aHaJIn3a, BOSHUKHOBEHUS U Pa3BUTHS T€OMETPUH;

. YHUBEPCAIbHBIM XapaKTep 3aKOHOB JIOTMKM MAaTEeMaTUYECKUX PACCYXKACHUH, UX
MIPUMEHHUMOCTH BO BCEX 001aCTIX YEJI0BEUECKOU JIeITeIbHOCTH;

) BEPOATHOCTHBIN XapaKkTep Pa3IMUHBIX MPOIIECCOB OKPYKAIOIIETO MHPA.

AJITEBPA

yMeThb:

J BBIMOJHATH apupMeTHuuecKre NeHCTBUS HaJl YMCIIaMH, COYeTast yCTHbIE U TUChMEH-
HbIE€ IPUEMBbI; HAXOUTh MPUOIMKEHHbIE 3HAUEHHS BEJIMYMH U MOTPEIIHOCTH BhIYMCIEHUH (abco-
JIIOTHAsl M OTHOCUTENbHASA); CPABHUBATh YMCIIOBBIE BBIPAKEHUS;

J HAXOJWUTh 3HAYECHUS KOPHS, CTENEeHH, JJorapu(ma, TPUTOHOMETPHUUECKHUX BbIpaxe-
HUN Ha OCHOBE OIpEAENeHUs, UCIONb3ysSd NPU HEOOXOIUMOCTH MHCTPYMEHTAJIbHBIE CPEJCTBA;
M0JIb30BaThCS MPUOIMHKEHHON OLIEHKOM MPU MPAKTUYECKUX pacueTax;

J BBIMOJHATh MPEOOPa30BaHUsI BBIpAXKEHUH, MPUMEHSsT (OpMYIbl, CBS3aHHBIE CO
CBOWCTBaMHM CTeNEHeH, JorapuMoB, TPUTOHOMETPUUECKUX (PYHKITHIA;



HCIO0JIL30BATH MPUOOPETEeHHBbIE 3HAHUS U YMEHHS B MPAKTUYECKOI 1esITeTbHOCTH U
MOBCEAHEBHOM KU3HU:

o JUIS IPAKTHYECKUX PacueToB 10 (hopMyiiaMm, BKiItouasi opMyJibl, COAepKAaIIUe CTe-
NICHH, PaJIUKaJIbl, JIOTapU (MBI U TPUTOHOMETPpUYIECKHE (PYHKITUH, HCITOIB3YsI TP HEOOXOAUMOCTH
CIIPABOYHBIC MATCPUAITBI U MIPOCTCHUIITNE BEIYUCIUTEIBHBIE YCTPOUCTRA.

DOYyHKUMH U TPaPUKU

yMeThb:

® BBIYHCIITH 3HAYCHHE (DYHKIMH 10 33JJaHHOMY 3HAYCHHUIO apryMEHTa IPH Pa3IMYHbIX
crioco0ax 3amanus (pyHKINY;

® OIpE/IETsATh OCHOBHBIE CBOMCTBA YMCIIOBBIX (PYHKIIHH, WILTIOCTPUPOBATh UX Ha Tpadu-
Kax;

® CTPOUTH I'padMKu M3YYCHHBIX (DYHKIIMHA, WIUTFOCTPUPOBATH IO IpaduKy CBOWMCTBA dIe-
MEHTapHBIX (DYHKIIHIA;

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

HCI0JIL30BATH MPUOOPETEHHbIE 3HAHUS U YMEHHS B MPAKTUYECKOMH esITeTbHOCTH U
MOBCEIHEBHOM KU3HHU.

. JUTSL OTTUCAHMSI C TIOMOIIBbIO (DYHKITMI Pa3IMYHBIX 3aBHCHUMOCTEH, TIPEICTABICHUS
uX rpadUuecKu, HHTEPIPETAIH TPadUKOB.

Havana MmaTeMaTH4eCKOro aHAIN3A

yMeThb:

o HaXOJIUTh POU3BOHbIE FIEMEHTAPHBIX (PYHKIIMIA;

J UCTIOJIB30BaTh MPOU3BOJHYIO JJISl U3yUSHHSI CBOMCTB (DYHKIMI U TOCTPOSHHS Tpa-
($uKoB;

o IPUMEHSATH IPOU3BOIHYIO /ISl IPOBEICHHs TPUOIMKEHHBIX BBIYMCICHUH], pelaTh
3ajJ]auyl MPUKIIATHOIO XapaKTepa Ha HaXO0X/A1€HUE HAauOOJIbIIEr0 1 HAMMEHbBILETro 3HaueHMs;

J BBIYUCIIATH B MPOCTEHIINX CITydasX IUIOMIAN U 00BEMBI C UCTIOIB30BaHUEM OTIpe-

JICJICHHOTO MHTErpaa;

HCI0JIb30BATH NPHOOPeTeHHbIe 3HAHUSI U YMEHHS B IPAKTHYECKOI e TeJJbHOCTH H
MOBCeHEeBHOI KU3HHU IS

o pelleHHs MPUKIIAJHBIX 33/1a4, B TOM YHCIIE COIMAIbHO-?)KOHOMUYECKHUX U (hruznye-
CKHUX, Ha HauOOJIbIINE U HAUMEHbIIINE 3HAUEHHsI, HA HaX0X/IeHHE CKOPOCTU U YCKOPEHHUS.

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 IrpauuecKuil METO/ pEIIeHNs] YpaBHEHUH 1 HEPABEHCTB;

. n300paxxaTb Ha KOOPJIMHATHON IMJIOCKOCTH PELIeHMs ypaBHEHUHN, HEPAaBEHCTB U CH-
CTEM C IBYMsI HEU3BECTHBIMUY,

o COCTABJISITh U PELIATh YPABHEHUs U HEPABEHCTBA, CBA3BIBAIOIINE HEU3BECTHBIC BeE-

JUYUHBI B TEKCTOBBIX (B TOM YHCJIE TIPUKJIAIHBIX ) 3a/1a4ax.

HCNO0JIb30BATH NPUOOPETEHHbIC 3HAHUS U YMEHHUS B IPAKTUYECKOM 1eSITeJIbHOCTH U
NMOBCEeTHEBHOM JKN3HMU:

° JUISL IOCTPOEHUS U UCCIIEA0BAHUS MPOCTEUIINX MATEMATUUECKUX MOJIENEH.

KOMBUHATOPUKA, CTATUCTUKA W TEOPHUSI BEPOSITHO-
CTEHA

YMeETh.

J pemaTh MpocTeiire KOMOMHATOPHBIEC 33a/1a4l METOJIOM Iepedopa, a TakXke ¢ Uc-
MOJIb30BaHWEM HU3BECTHBIX (POpMYIT;



° BBIYUCIIATh B MPOCTEUIINX CIIy4asiX BEPOSTHOCTH COOBITHI Ha OCHOBE MOZCYETa
YHCIa HCXOJ0B;

HCNO0JIb30BATH NPHOOpPETeHHbIE 3HAHUS U YMEHHS B IPAKTUYECKOM 1eSITeJIbHOCTH U
MOBCEIHEBHOM KU3HU.

° JUISl @aHAJIM3a PeajbHbIX YMCIIOBBIX JTAHHBIX, MPEJCTABICHHBIX B BUJIC JUATPAMM,
rpauKoB;

° aHajan3a HH(POpPMAIUK CTATUCTHYECKOTO XapaKTepa.

I'EOMETPUSA

yMeTh:

° pacro3HaBaTh HAa YEPTEkKaX M MOACISIX MPOCTPaHCTBEHHBIC (POPMBI; COOTHOCHUTH
TPEXMEPHBIE OOBEKTHI C UX OMUCAHUSIMH, U300PAKCHUSIMU;

° OTHUCHIBATh B3aUMHOE PACIIOJIOKEHHUE MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTBE, ap-
2YMEHMUPOBAMb C8OU CYIHCOEHUS 00 IMOM PACNONONHCEHUU,

° AHATM3UPOBATH B MPOCTEUIITNX CITydasx B3aMMHOE PACIIONIOXKEHHE 00BEKTOB B IPO-
CTPaHCTBE;

° n300pakaTh OCHOBHBIC MHOTOTPAHHUKH M KPYTJIbIE TEJA; BBIMOJHATD YEPTEKH IO
YCJIOBHSIM 33]1a4;

° cmpoums npocmetiwiue cedenus Kyoa, npusmul, NUPAmMuUobsl,

° penaTh MIaHUMETPUIECKUE U TIPOCTEHIITNE CTEPEOMETPUUECKHE 3141 Ha HAX OXK-
JeHUE TeOMETPUYECKHUX BEIHUUH (JIJINH, YIJIOB, IUIoaaeld, 00beMOB);

° WCIIOJIB30BaTh MPU PEHICHUH CTEPEOMETPUUYECKHX 3a7ad IUIAHUMETPUUYECKUE
(baKTbl 1 METO/IBL;

° MPOBOAMTD JOKA3aTENIbHbIE PACCYKACHUS B XOJI€ PELICHUS 3a1a4;

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

J JUISL KCCIIeIoBaHuUs (MOETMPOBAHMS) HECIIOKHBIX IIPAKTHYECKUX CUTYAlUi Ha OC-
HOBE U3Yy4EHHBIX (DOPMYI B CBOMCTB QUTYD;
J BBIYHCIICHUS 00BEMOB U TUIOIIA/ICH TTOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ IIPH pe-

[ICHUH MTPAKTUYECKHUX 33]1a4, UCIOJIb3Ys MPH HEOOXOAUMOCTH CIIPABOYHUKH U BHIYHCIUTEIbHbIC
YCTpOMCTBA.

1.4. PexomeHayeMoe KOJIMYECTBO YaCOB HA OCBOEHUE MPOrPaMMbl AU CHUIIUHBI:
MaKCUMAaJIbHOM y4eOHoI Harpy3ku oOyuatomierocs 1174 yaca, B TOM uuce:
00s13aTeIbHOI aynuTOpHOU ydeOHOW Harpy3ku oOydatomnierocs: 158 gacos.
CaMOCTOATEIbHOI paboThl 0Oyyaromerocs 12 yacos.

2. COIEPXKAHUE YYEFHOW JUCITATIIAHBI
2.1. O6beM yueOHOI TMCHUNJIMHBI M BH/IbI Y4eOHOMH padoThl

Buo yueonoit pabomut Oobvem uacos
MakcumajnbHas yyeOHas Harpyska (Bcero) 174
O0s3aTesbHAsE AYIUTOPHAS YueOHAsi Harpy3Ka (Bcero) 158
B TOM YHCIIE: -
JIEKIIMOHHBIE 3aHATHA 78
1a00opaTOpHbIE 3aHATHUS -
MPAKTUYECKHUE 3aHATHSI 78

KOHTPOJIbHBIC paGOTBI -

KypcoBas pabota (mpoekT) (ecau npedycmompeno) -

MPOMEKYTOUHAS aTTeCTalUs 4

N

KOHCYJIbTallHsl

CamocrosiTejibHas padoTa o0yuyariuierocs (Bcero) 12




[TpomexyTodHast aTTecTamus: uToroBas oreHka (1 cemectp), sx3amen (2 cemecTp)

2.2. TemaTnyecKkuii MJIaH U cojiepKaHUe Y4eOHOMH TUCHUTLTUHBI

KoauuecTBO 4acoB Ha

paszjgen
Aynutop- | CamocTo-
HaumenoBanmue pasaena Tembl pazagena
Has pa- | ATeJbHasA
0ota,yac | padorta,
yac
1 cemecmp
Pazgean 1. 8
Brenenue. IloBTopenue
IIKOJILHOI'0 Kypca
2 Tema 1. Maremaruka Kak 4acTh oOIeye-
JIOBEUECKOH KyNnbTyphl. Ponb 1 3HaueHue
MaTeMaTHKH (3HAKOMCTBO C UCTOpHEH
pa3BUTHS MAaTEMATHKN).
4 Tema 2.ToxxecTBEHHBIE
npeoOpa30BaHUs BEIPAKCHUI.
Mertoa MaTreMaTH4eCKOM MHIAYKLIHH.
2 Tema 3. [TocTpoenue rpagukoB
AJIEMEHTAPHbIX (PyHKIUH.
Paznen 2. 24
Tpuronomerpus
6 Tema 1. OcHoBBI TpUrOHOMETpUHU. M3-
MEpEHHUsI Ha MECTHOCTH.
6 Tema 2. Tpuronomerpuueckue QpyHk-
00708
8 Tema 3. Perienre TpUroHOMETPUYECKUX
YpaBHEHUH U HEPABEHCTB.
4 Tema 4. CuctemMbl TPUTOHOMETPUUECKUX
YpaBHEHUM.
Pazgen 3. Hayana mare- | 28
MATH4YeCKOr0 aHAJIH3a.
IIpousBoaHas PYHKIHH
6 Tema 1. [Ipupamenne pynkuuu. Ompe-
JiefieHre MPOU3BOIHON U €€ pu3ndecKuit
Y TEOMETPUYECKHUM CMBICIL.
8 Tema 2. [IpaBuna BIYUCIIEHUS TPOU3-
BOJIHBIX.
8 Tema3. [Tpou3BomHas CIOKHON (YHK-

LUH.




Tema 4. IIponsBoansie
TPUTOHOMETPUYECKUX (DYHKIUH.

Pasznea 4. Pemnenue tex- | 8
CTOBBIX 33/1a4
2 Tema 1. Pemrenue 3agaq Ha IBUKECHUE.
2 Tema 2. Pemenue 3a1a4d Ha paboTy.
2 Tema 3. Pemienue 3a1a4 Ha NPOLICHTHI,
CMECH U CIUIaBBI.
2 Tema 4. Pertenye TEKCTOBBIX 3a71a4 Ha
COCTaBJICHUE YPaBHEHUM, HEPABEHCTB U
UX KOHCTPYKIMIA U3 pa3iInyHbIX 00a-
cTel KU3HENIEATEIbHOCTH YeJIOBEKa
Utoro 3a 1 cemectp: 68 68
2 cemecTp
Pazgean S. 16
IIpuMeHeHue HenpepbIB-
HOCTH M IPOU3BOTHON
2 Tema 1. Merton untepBaios.
2 Tema 2. KacarenbHas k rpaduky
byHKIMH.
2 Tema 3. [IpubnmkEHHBIC BBIYUCICHHS.
6 2 Tema 4. UccnenoBanne QyHKITUH.
4 Tema 5. MeTog MareMaTuyeckoro
MOJISITUPOBAHHUS (PEIICHUE MTPUKIIATHBIX
3a]1a4 Ha HaxXOXKJIeHuEe HauOOIBIIEeTo U
HAUMEHBIIIETO 3HaUeHUs (DYHKIIH).
Pa3nea 6. IlepBooOpas- 12
Has U MHTerpaJl. Beryuc-
JieHHe MJIoIAAei mioc-
KHX (puryp n o0bémon
TeJI BpaleHust
6 2 Tema 1. IlepBooOpa3Hasi U UHTETrpal.
OCHOBHBIE TIOHSTHS.
4 Tema 2. Berauciienue miomauen
MJIOCKUX QUTyp.
2 Tema 3. Beruucnenue o0bEMOB TeT Bpa-
IICHMS.
Pazgen 7. Ilpsmble u |8
IUIOCKOCTH B NPOCTPaH-
cTBe.
MHOrorpaHHUKH
4 Tema 1. IIpsiMble U MIIOCKOCTH B TIPO-
CTPaHCTBE.
4 Tema 2. MHOrOrpaHHUKH.




Pasnen 8. Koopaunarsi u

BEKTOPHI B
NMPOCTPAHCTBE
4 Tema 1. BekTopsl B IpOCTpAHCTBE.
4 Tema 2. Metoa KoOpAMHAT B MPOCTPaH-
CTBE.
Pasznen 9. Iloka3zareinb- 24
Hasl U Jorapudmmnye-
cKast QyHKIMs
6 Tema 1. KopHu, cTenenu u gorapumsl.
4 Tema 2. [TokazarenapHbIe U ToTapuPMu-
yecKHue (DyHKIIHH.
6 2 Tema 3. Penienue noka3aTesnbHbIX U JIO-
rapu(MUYECKUX YpaBHCHU U Hepa-
BEHCTB.
4 2 Tema 4. VppauyoHanbHble ypaBHEHUS.
Tewma 5. IIpon3BoHAs MOKA3ATEIBHOU U
JorapupMUIECcKOi (QYHKIIHH.
Pazgen 10. 10
HN3mepenus B
reomerpun. O0bLEMbI
TeJl.
Tesia u moBepxHOCTH
BpallleHHs
2 Tema 1. I3mepeHus B reoMeTpHH.
4 Tewma 2. Hunuuap, KoHyc, map.
4 2 Tema 3. O6bEmbI Ten. [Tnomans moBepx-
HOCTH.
Pazgen 11. Daementsr | 10
KOMOUHATOPHKH M Teo-
puu
BEPOATHOCTEH.
DJleMeHThI MaTeMaTHye-
CKOM CTATHUCTUKHU
4 Tema 1. DnemMeHThl KOMOMHATOPHUKHU.
4 2 Tema 2. Di1eMeHTBI TEOPUH BEPOSTHO-
CTeHN.
2 Tema 3. DeMeHTBbI MaTeMaTUUECKOU
CTAaTHUCTHUKH.
Hroro 3a 2 cemecrp: 88 12
100 u
NuauBuayaabHble NPo-
eKThl
HUTOI'O: 174 4 158 12




3. XAPAKTEPUCTUKA OCHOBHbIX BU/10B
YYEBHOU JEATEJIBHOCTHU CTYAEHTOB

HaumenoBanue pasjaesia/TeMbl

Buabl yueOHbIX 1eiicTBHH

Pa3nesn 1. Beenenue. IloBTOpeHne mKoJb-
HOI'0 Kypca.

Tema 1. MatemaTHKa KaK 4acTh OOIICUYEI0BE-
YeCKOM KyJbTyphl. Posib 1 3HaueHHE MaTema-
TUKH (3HAKOMCTBO C MUCTOPHUEH pa3BUTHUS Ma-
TEMAaTHKH).

KoHcniekTupoBanue, ayaupoBaHHE, CaMoO-
CTosITeNbHAs paboTa ¢ HMCTOYHHUKAMH HH-
¢dbopmarnu, paboTta ¢ yuyeOHHKaMH, pelie-
HHE IPUMEPOB.

Tema 2. ToxecTBEHHBIE TPEOOpPa30BAHUS
BBIPAKCHU.
Metoa MaTeMaTHYeCKOM HHAYKIIUH.

KoHcniektupoBanue, ayampoBaHHE, CaMo-
CTosATENIbHAs PaboTa ¢ MCTOYHHKAMH WH-
dbopmaruu, padbora ¢ yuyeOHUKAMH, pelle-
HUE IPUMEPOB.

Tema 3. TloctpoeHue rpaduKoB IIeMEHTap-
HBIX (QYHKITUA.

KoHcniekTupoBanue, ayaMpoBaHHUE, CaMo-
CTOsATEIbHAs PaboTa ¢ MCTOYHUKAMH WH-
¢dbopmaruu, pabota ¢ yueOHUKaMu, paboTa ¢
rpadukamu, YTCHUE rPaGUKOB.

Paznen 2. Tpuronomerpus

Tema 1. OcHOBBI Tpuronometpuu. Mzmepe-
HUSI HA MECTHOCTH.

KoncnektupoBanue, ayaupoBaHHE, CaMO-
CTosITeNbHAs paboTa ¢ HMCTOYHHKAMH HH-
¢dbopmarnu, paboTta ¢ ydyeOHHKaMH, pelie-
HHE IPUMEPOB, H3MEPEHHS Ha MECTHOCTH.

Tema?2. Tpuronomerpudeckue QyHKIHUH.

KoHcrniekTHpoBaHue, ayIupoBaHUE, CaMo-
CTOsiITeNIbHAS paboTa C MCTOYHUKAMH WH-
¢dopmarnu, paborta ¢ yuyeOHHKaMH, pelie-
HHUE IPUMEPOB, TIOCTPOCHHE TPa(UKOB, UTE-
HUe TpauKOB.

Tema 3.PenieHne TPUTOHOMETPUUECKUX
YpPaBHEHU U HEPABEHCTB.

KoHcnekTupoBanue, ayaMpoBaHHE, CaMo-
cTosiTeNbHAsT paboTa C MCTOYHUKAMH WH-
¢dopmanuu, pabora ¢ yyeOHUKaMH, pelle-
HUE NPHUMEPOB.

Tema4. Cucremsl
YpaBHEHUM.

TPUTOHOMETPUYECKUX

KoHcniektupoBanue, ayiupoBaHHE, CaMoO-
cTosATeNbHas paboTa ¢ HMCTOYHUKAMH HH-
dbopmaruu, pabora ¢ yueOHUKaMH, pellie-
HUE MPUMEPOB.

Pasnen 3. Hayajia MaTeMaTH4YeCKOro aHa-
Ju3a. IlpousBoaHas GpyHKIHH.

Tema 1. Ilpupamenue ¢ynkiuu. Onpenene-
HHUE TPOU3BOAHON U e€ (hu3MyYecKuii u reo-
METPUYECKUNA CMBICII.

KoHcniektupoBanue, ayaupoBaHHE, CaMoO-
CTosATENbHAs padoTa ¢ HMCTOYHUKAMH WH-
dbopmaruu, pabora ¢ ydeOHUKAMH, pellie-
HUE IPUMEPOB.

Tema 2. HpaBI/IJ'Ia BBIUHUCJICHUS ITPOU3BOAHBIX.

KoHncnektupoBanue, ayampoBaHHE, CaMo-
CTosiTeNbHAsT paboTa C MCTOYHUKAMH WH-
¢dopmanuu, pabora ¢ yyeOHUKaMH, pelie-
HUE NPHMEPOB.




Tewma3. [Ipon3BoaHas CI0KHON (HYHKITHH.

KoHcniektupoBanue, ayampoBaHHE, CaMo-
CTosATeNbHAs PaboTa ¢ MCTOYHHKAMH WH-
dbopmaruu, padbora ¢ ydyeOHUKAMH, pellie-
HUE IPUMEPOB.

Tema 4. ITpon3BoaHbIE TPUTOHOMETPUUECKUX

GbyHKIUH.

KoHcniektupoBanue, ayampoBaHHE, CaMo-
CTOsATENIbHAs PadoTa ¢ MCTOYHUKAMH WH-
dbopmaruu, padbora ¢ yuyeOHUKAMH, pellie-
HUE IPUMEPOB.

Pa3gen 4. PenneHne TeKCTOBBIX 3a/1a4.

Tema 1. Pentenue 3agad Ha JBUKEHUE.

KoHcniektupoBanue, ayampoBaHHE, CaMo-
CTosATENIbHAs PadoTa ¢ HMCTOYHUKAMH WH-
dbopmaruu, padbora ¢ yuyeOHUKAMH, pelle-
HUE IPUMEPOB.

Tewma 2. Pemenue 3a1au Ha paboty.

KoHcniektupoBanue, ayampoBaHHE, CaMo-
CTosATEIbHAs padoTa ¢ MCTOYHUKAMH WH-
¢dbopmanuu, pabota ¢ yuyeOHMKaMH, pelie-
HUE IPUMEPOB.

Tema 3. Pemenue 3amad Ha TPOLEGHTHI, HA

CMCCH U CIIJIaBHI.

KoHcniekTupoBanue, ayaMpoBaHHUE, CaMo-
CTOsATEIbHAs PaboTa ¢ HMCTOYHUKAMH WH-
¢dopmanuu, pabota ¢ yuyeOHMKaMH, pelie-
HUE PUMEPOB.

Tema 4. PemieHne TeKCTOBBIX 3ajad Ha CO-
CTaBJICHUE YPAaBHEHM, HEPABEHCTB U UX KOH-
CTPYKUMHI U3 Pa3IUYHBIX 00JacTel Ku3Hee-

ATCIBHOCTH YCJIOBCKA.

KoHcniekTupoBanue, ayaMpoBaHHUE, CaMo-
CTOsATEIbHAs PaboTa ¢ HMCTOYHUKAMH WH-
¢dbopmanuu, paboTta ¢ yuyeOHMKaMH, pelie-
HUE PUMEPOB.

Pasnea 5.

HpI/IMeHeHI/Ie HEIIPEPLIBHOCTHU U ITPOU3BOJX-

HOIA.

Tema 1. Meroa uHTEpBaJIOB.

KoHcnekTupoBanue, ayaupoBaHHE, CaMo-
cTosiTeNbHAs paboTa C MCTOYHUKAMH WH-
¢opmanuu, pabora ¢ yyeOHUKaMH, pellie-
HUE NPHUMEPOB.

Tema 2. KacarenbHas k rpa@uky QyHKIIUH.

KoHcnekTupoBanue, aynupoBaHHe, CaMo-
cTosiTeNbHAsT paboTa C MCTOYHUKAMH HH-
¢dopmanuu, pabora ¢ yyeOHUKaMH, pelle-
HUE NPHMEPOB.

Tema 3. [IpubnmxEHHBIE BBIYMCICHHUS.

KoHcnekTupoBanue, ayampoBaHHE, CaMo-
cCTosiTeNbHAs paboTa C MCTOYHUKAMH HH-
¢dopmanuu, pabora ¢ yyeOHUKaMH, pelle-
HUE NPHUMEPOB.

Tema 4. VccnenoBanue QyHKIIHMA.

KoHcnekTupoBanue, ayaMpoBaHHE, CaMo-
cTosiTeNbHAs paboTa C MCTOYHUKAMH WH-
¢dopmanuu, pabora ¢ yyeOHUKaMH, pelle-
HUE IPUMEPOB, TOCTPOCHHE TPaUKOB, UTE-
Hue rpadukoB. [ToaroroBka k ceMuHapy.

Tema 5. MeToa MareMaTu4eCKOro
MOJISTUPOBaHMSI (PelIeHUE MPUKIATHBIX
3aJ1a4 Ha HaXOXKJCHHE HanOOJIBIIETO U
HAaUMEHBIIETO 3HaYEeHUS (QYHKIIHIT).

KoHcniektupoBanue, ayampoBaHHE, CaMo-
CTosiTeNIbHAsT paboTa C MCTOYHUKAMH HH-
¢dbopmanuu, paboTta ¢ yyeOHMKaMH, pelie-
HUE TpUMepoB. PerieHne NpuKIagHbBIX 3a-
nay. [ToaroroBka k cemMuHapy.




Paznen 6. IlepooOpa3Hasi u MHTErpaJl.
Boruyucienue miiomanei NJIOCKUX Gpuryp u
00bEMOB TeJ1 BpallleHus.

Tema 1. IlepBooOpa3Has u HHTErpaJl.
OCHOBHBIE IIOHATHS.

KoHcniektupoBanue, ayampoBaHHE, CaMo-
CTosATeNbHAs padoTa ¢ MCTOYHUKAMH WH-
dbopmaruu, padbora ¢ ydyeOHUKAMH, pellie-
HUE IPUMEPOB.

Tema 2. Beruncienue miomaaen IioCKuxX
uryp.

KoHcniekTupoBanue, ayaupoBaHHE, CaMoO-
CTosITeNbHAs paboTa ¢ HMCTOYHHKAMH HH-
dbopmaruu, paboTta ¢ yuyeOHHKaMH, pelie-
Hue puMepoB. [IoaroToBka Kk ceMUHApYy.

Tema 3. Breruncienne oOBEMOB Ten Bpallle-
HUSL.

KoHcniektupoBanue, ayampoBaHHE, CaMo-
CTOsATENIbHAs PadoTa ¢ MCTOYHUKAMH WH-
dbopmaruu, pabora ¢ ydyeOHUKAMH, pellle-
Hue npuMepoB. [onroroBka k ceMuHapy.

Paznen 7. IlpsiMble M IUIOCKOCTH B IPO-
CTPAHCTBe.
MHOTrOrpaHHUKH.

Tema 1. IlpsiMble U TUIOCKOCTH B MPOCTpaH-
CTBE.

KoncnektupoBanue, ayaupoBaHHE, CaMoO-
CTosITeNbHAs paboTa ¢ HMCTOYHHKAMH HH-
¢dbopmarnu, paboTta ¢ ydyeOHHKaMH, pelie-
HHE TpUMepoB. PaboTa ¢ MILTIOCTPaTHBHBIM
MaTepraioM.

Tema 2. MHOTOrpaHHHMKH.

KoHcniekTupoBanue, aynupoBaHHE, CaMo-
CTOsATEIbHAs PaboTa ¢ MCTOYHUKAMH WH-
¢dbopmanuu, pabota ¢ yuyeOHMKaMH, pelie-
HUE MpuMepoB. PaboTa ¢ HIUTFOCTPATUBHBIM
MaTepHaJIoM.

Paznen 8. KoopauHarsl U BEKTOPHI B
NMPOCTPAHCTBE.

Tewma 1. BexTopsl B IpocTpaHCTBE

KoHcniektupoBanue, ayiupoBaHHE, CaMoO-
cTosATeNbHas padoTa ¢ MCTOYHUKAMH WH-
dbopmaruu, pabora ¢ yueOHUKAMH, pellie-
HUe npuMepoB. PaboTa ¢ UITIOCTPAaTUBHBIM
MaTEepPHATIOM.

Tema 2. MeTtox KOOpAUHAT B IPOCTPAHCTBE.

KoHcnekTupoBanue, aynanpoBaHHE, CaMo-
CTosiTeNbHAs paboTa C MCTOYHUKAMH WH-
¢dopmanuu, pabora ¢ yyeOHUKaMH, pelie-
HUE pruMepoB. PaboTa ¢ HIUTIOCTPaTHBHBIM
MaTepHajIoM.

Paznen 9. IlokazaresabHasi u Jiorapugmu-
yeckas (PyHKIUs.

Tema 1. KopHu, cTeneHu u Jorapugmsl.

KoHcnekTupoBanue, ayianpoBaHHE, CaMo-
cTosiTeNbHAsT paboTa C MCTOYHUKAMH WH-
¢dopmanuu, pabora ¢ yyeOHUKaMH, pelie-
HUE NPHMEPOB.

Tema2. IlokazaTenbHble U JorapupMUUIEcKue
GyHKIHN.

KoHncnektupoBanue, ayampoBaHHE, CaMo-
CTosiTeNbHAsT paboTa C MCTOYHUKAMH WH-
¢dopmanuu, pabora ¢ yyeOHUKaMH, pelle-
HUE IPUMEPOB, TOCTPOCHHE TPa(PUKOB, UTE-
HUe rpaduKoB.




Tema 3. Pemienue mokaszaTelbLHBIX U JIOra-
PUPMHUECKUX ypaBHEHUH 1 HEPABEHCTB.

KoHcniektupoBanue, ayampoBaHHE, CaMo-
CTosATeNbHAs padoTa ¢ MCTOYHUKAMH WH-
dbopmaruu, padbora ¢ ydyeOHUKAMH, pellie-
HUE IPUMEPOB.

Tema 4. VppanmoHanbHble YpaBHEHUS U He-
paBEHCTBA.

KoHcniektupoBanue, ayampoBaHHE, CaMo-
CTOsATEIbHAs padoTa ¢ MCTOYHHKAMH WH-
dbopmaruu, padbora ¢ yuyeOHUKAMH, pellie-
HUE IPUMEPOB.

Tema 5. [Ipou3BoiHas MOKa3aTEIbHOM U JIOTa-
pudpMIUecKol (HyHKINU.

KoHcniektupoBanue, ayampoBaHHE, CaMo-
CTOsATENbHAs PadoTa ¢ MCTOYHUKAMH WH-
dbopmaruu, pabora ¢ yuyeOHUKAMH, pellle-
HUE IPUMEPOB.

Paznen 10.
N3mepenus B reomerpuu. O0bEMBI Te1.
TeJsia 1 NOBEPXHOCTH BpalleHUS.

Tema 1. U3mepeHust B rTeOMETPUH.

KoHcniektupoBanue, ayaMpoBaHHE, CaMo-
CTOsATEIbHAs PadoTa ¢ HMCTOYHUKAMH WH-
¢dbopmanuu, pabota ¢ yuyeOHHMKaMH, pelie-
HUE mpuMepoB. PaboTa ¢ HIUTFOCTPATUBHBIM
MaTepHaJIOM.

Tewma 2. Hunuuap, KoHyC, mIap.

KoncnektupoBanue, ayaupoBaHHE, CaMO-
CTosITeNbHAs paboTa ¢ HMCTOYHHKAMH HH-
¢dbopmarnu, paboTta ¢ ydyeOHHKaMH, pelie-
HHE TpUMepoB. PaboTa ¢ MILTIOCTPaTHBHBIM
MaTepraioM.

Tema 3. O6BEMBI Ten. Ilnomans moBepxHO-
CTH.

KoHcniekTupoBanue, ayampoBaHHE, CaMo-
CTOsATEIbHAs PaboTa ¢ MCTOYHUKAMH WH-
¢dopmanuu, pabota ¢ yuyeOHMKaMH, pelie-
HUe puMepoB. PaboTta ¢ WILTIOCTPaTUBHBIM
MaTepUajIoM.

Paznen 11. DiemeHTbI KOMOMHATOPUKH M
TeOpUH

BEpPOSITHOCTEI.

DJiIeMEeHThl MATEeMAaTH4YeCKOM CTATHCTHKH.

PaGora ¢ BUJCO MATCPUATIOM.

Tema 1. DreMeHThl KOMOMHATOPUKHU

KoHcniektupoBanue, ayiupoBaHHE, CaMoO-
cTosATeNbHas padoTa ¢ MCTOYHUKAMH HH-
dbopmaruu, pabora ¢ yueOHUKAMH, pellie-
HUE PUMEPOB.

Tema 2. DrieMeHThI TEOpUU BEPOATHOCTEN

KoHcrniektupoBanue, ayiupoBaHHE, CaMo-
cTosATeNbHas padoTa ¢ HMCTOYHUKAMH HH-
dbopmaruu, pabora ¢ yueOHUKaMH, pellie-
HUE PUMEPOB.

Tema 3. Dnemenmol mamemamudeckonu cma-
mucmuxku

KoHcrniektupoBanue, ayiupoBaHHE, CaMoO-
CTosATENbHAs padoTa ¢ HMCTOYHUKAMH WH-
dbopmaruu, pabora ¢ yuyeOHUKaMH, pelle-
Hue npumMepoB. Pabora ¢ TabnuiiamMu u aua-
rpaMMaMu.

4. YYEBHO-METO/IUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE ITPOI'PAMMBbI




Peanuzanus nporpamMmbl JUCHUIUIMHEL TpeOyeT HAMUYKs Y4eOHOro KaduHeTa MaTeMaTHIeCKUX
JHMCIUITIINH; MAaTEMAaTUKU 1 MH)OPMATHKH.

Ob6opynoBanue KabMHETa MAaTEMaTHKU U MHPOPMATUKU: HAOOP AEMOHCTPALIMOHHOTO 000py10Ba-
HUSI M Y9eOHO-HATJISITHBIX TOCOOUH, 00eCIeYyrBaoIie TEMaTHIECKUE HIUTIOCTPAIMHU 10 TUCIIU-
IIJINHE.

TexHuueckue cpeacTBa 00yYeHHUs:

KaOuhem mamemamuydeckKux OUCYUnIun:

MynbTuMeuiiHbIN cTog (pabodee MecTo mpenoaasaresist) Smartone MTL50/100,
MynsTumenuiinbiii poektop ACER S1283,

NutepaktuBHas nocka TriumphBoard (auaronans 78"). LibreOffice 6.0.
KaOunema mamemamuku U UHGHOPMaAmMuKu:

WutepaktuBHas nocka SMART Board SB480 (nmuaronans 77"),
Mynbrumennitabii npoektop Epson EB-S41,

IlepcoHaANIBHBIN KOMIIBIOTED MPENIOAABATENS.

5. PEKOMEHAYEMAS JIUTEPATYPA
OcHoBHas:
OcCHOBHBIC HCTOYHHKH

1. AureOpa u Hauana maremaTuueckoro ananmsa: 10-11 kmaccer: yuebnoe mocodue / A. H.
Konmoropos, A. M. A6pamos, 1O. I1. {yauutsia[u ap.]; nox pea. A. H. Konmoroposa. —
30-e m3x., crep. — Mocksa: [Ipocsemenne, 2021. — 383 c.

2. MaremaTuka: anreOpa 1 Hayajga MaTeMaTHYeCcKoro aHaiusa, reomerpus. ['eomerpus: 10-
11 xmacchr: yaeOHUK U1 001Ie00pa30BaTeIbHBIX OpraHu3aluii: 6a30BbIN U YIITYOIEHHBIH
ypoBHu. JI. C. Aranacsan, B. ®@. byrysos, C. b. Kanomues u ap. — 10-e usn., crep. —
Mockga: [Ipocsemienue, 2021. — 287 c.

3. Maremaruka: anreOpa W Hayala MaTeMaTHYECKOTO aHaiM3a, reomMerpus. Ajnredpa u
Hayaja MareMaruyeckoro aHanusa 10 knacc. YueOHuUK Ji1s 00111e00pa3oBaTebHBIX Opra-
Hu3aiui (0a30BbId U yriyOn€HHbIi ypoBHH). B 2 wactsix, U.2. / [A. T'. Mopakosud u jp.];
nox pen. A. I'. Mopakosuua. — 10-e u3n., crepeotun. — M.: Muemo3una, 2021. — 351 c.

4. Matemaruka: anreOpa W Hayala MaTeMaTHYECKOTO aHaiMu3a, reomMerpus. Anredpa u
Hayajia MmaremMatuyeckoro ananusa 10 kimacc. YueOHuUK ais o0ieo0pa3oBaTeabHbIX Opra-
Hu3aluii (0a30BbIi M yrayonénHslit ypoBHH). B 2 vactax, Y.1.A. I'. Mopakosuy, I1. B.
CeménoB. — 10-e m3j., crepeorur. — M.: MHemo3uHa, 2021. — 455 c.

JlonmosiHUTEIbHAS:
1. bammakoB M.M. Matematuka [Tekcr]: ydaeOHUK /Ui CTYIEHTOB Hay. U cpea. npogd . odpa-
3oBanusa / M.M. bammakos. — M.: Jloroc, 2015. — 400 c.

HHTepHET-HCTO‘lHI/lKI/I

Hcnonb3oBanne y4eOHUKOB M y4eOHBIX MOCOOH I

U3 IEKTPOHHBIX OMOJIMOTEYHBIX CHCTEM

HaumeHoBaHue yyeOHNKA Ero mecronaxo:xaeHue (CCbLIKa)

BammakoB, M.U. Maremartuka: yueOnuk / | http://biblioclub.ru/index.php?page=book&id=252172
M.U. bammakos. - M.: KnoPyc, 2013. - 394 c. -
(HavanbHoe u cpenHee npogeccnoHanbHoe 00-
pasoBaHue)

3emasikoB, A.H. Beenenue B anredpy u http://biblioclub.ru/index.php?page=book&id=222098
aHAJIU3: KYJIbTYPHO-UCTOPUYCCKUI ITHC-
Kypc: ydeOHOe mocobue [DIeKTpOHHBIN



http://biblioclub.ru/index.php?page=book&id=252172
http://biblioclub.ru/index.php?page=book&id=222098

pecype] / A.H. 3emmsikoB. — M.: BU-
HOM. JIabopatopus 3Hanuii, 2012. — 326
c.

[lomomp mo MaTeMaTHke IOCTYMAo-
IIEMy B By3 U HAUMHAIOLNIEMY CTYICHTY
[DnexTponnsiii pecypc] / H.®. Kpauesa,
B.C. Kpamop, IT.A. Muxaiinos,
B.A. Tpenorun u gap. — MockBa -
WxxeBck: VHCTUTYT KOMIBIOTEPHBIX HC-
caepoBanuii, 2005. — 658 c.

http://biblioclub.ru/index.php?page=book&id=114582

HNuTepHer-pecypcebl

Ne ni/m Ccblika Ha uHopMmannonHelii | HanMeHoBaHMe pa3padoTku JocrynHocrb
pecypc B 3JIEKTPOHHOI hopme
1 http://www.biblioclub.ru YHuBepcureTckas 0uoIno- Peructpanus uepes mro-
TEKa OHJIAlH 60l yHUBEPCUTETCKUM
KOMIIbIOTED. B nanbHei-
IeM WHIUBHIYaJIbHBIH
HEOTpaHUYEHHBIA JOCTYI
13 000N TOUKH, B KOTO-
po¥i MMeeTCs TOCTYI K
cetu UHTEpHET
2 http://www.e.lanbook.com UznarenbctBo «JlaHby» Perucrparust uepes Jro-
00lf yHUBEPCUTETCKHHA
KOMIIbIOTED. B nanbHei-
IeM MHIUBHIYaJIbHBIH
HEOrpaHMYEeHHBIH JOCTYI
M3 JI1I000H TOUKH, B KOTO-
pOH UMeeTcs JOCTYI K
ceru HTEpHET
3 www.biblio-online.ru UznarenscrBo «FHOpaiT» CBoOOHBIN HOCTYI
4 www.bibliorossica.com DnekTpoHHO-0ubnoTeunas | JlocTym u3 1060ro yHu-
cucrema bubimo-Poccuka BEPCHUTETCKOTO KOMITBIO-
Tepa (HeoOXoauma peru-
CTpamnus)
5 www.rsl.ru Poccwuiickast rocympapcrBenHast | JlocTym u3 mo6oro yHu-
6ubmmoTeka BEPCHUTETCKOTO KOMITBIO-
Tepa (HeoOXoauMa peru-
CTpamnus)
6 www.gnpbu.ru l'ocynapcrBennast negaroru- CBOOOIHBIN HOCTYII
yeckas oubanorexa um. K. JI.
YumHcKoro



http://biblioclub.ru/index.php?page=book&id=114582
http://www.bibliorossica.com/
http://www.rsl.ru/
http://www.gnpbu.ru/

