Munucrepcrso obpazosanna Tynbckow obnactu

rT1QY TO «HosomocKoackuii cmpoumenbHblil Konneoncy

PABOYASA NPOTPAMMA

AMCUUNAUH I MATEMATHKA

08.01.25 «MACTEP GTAENOUHLIX CTPOUTENLHBIX U BEKOPATUBHBIX
Ans npodeccumn PAEOT»

(k00 U HaumMeHOBGHUE Apopeccuu)

2022



PACCMOTPEHO YTBEPHOAKD
NPeaMeTHO’ (LuKNoBOI)
KOMUECHEN

MNpeacenaTens KoMUCCKHi ‘ AyvpexTop konnesxa

P A
(Geder™  10.10. Comosa T0.M. AKWHbLIMHA

s o

7 2 000 k. el OF s0m
OZI0BPEHO

METOOWYECKUM COBETOM

MpeacepaTent METOAMUYECKOrO COBETA

4
£
b ; E. B. Cenvgarosa
e D 2022 r.

AnTop: _boxaposa O.U., npenogaeatens

PeugHaeHT: Alyny B.H., npenoaagatenn




PELIEH3UA

Ha pabouyio nporpammy GUCUMRAKEDBE «MatemaTukan
npodeccuu 08.01.25 «Macrep OTASNOUHBIX CTRONTENABHBIX W AeKopaTHBHLIX pabaty
Bouaposcil 0.1, npenogasatens IMOY TO «HOBOMOCKOBCKNIA CTROMTENbHBIA KOANEAKY

Pabouan nporpamma yyeBHOW Aucumnanusl  «MaTematukay n[pegHazHadeHa  Ann
peanuzaumy rocyAapcTseHHblX  abpazoBartentHelXx  TpeboBaunit K YPOBHIO  NOAFOTOBKY
BhiNyCKHUKOB No npodeceun 08.01.25 «Macrep OTAENOUHBIX CTPOUTENBHLIX ¥ AEHOPATHBHBIX
pabor». Mporpamma yueBHON amcUMNAMHBL «MaTEMaTHKa» COCTaBAEHA B COOTRETCTBUM ¢
HPUMEPHON Mporpammoi ANCUARAMH B «MaTremarka» Ha Haze OCHOBHOMU
obieobpasosatencHON Nporpammel.

Mporpamma COARPMUT CAEAYIOWINE 3AEMEHTBI: TUTYABHBIA NNCT, NOACHUTENBHYIO 33MUCKY,
oBlLyi0  XapakTepucTuky yueBHON AMCUMNAWHBL, MecTo y4eBHON ANCLMARMHEL Pe3ynbTaThl
OCBOEHMA YHeOHON AMCUMNAMHBI, TEMATUYECKUI naaH 1 copepwanue yueBHOW AMCLMAAWHBI,
XAPAKTEPUCTURY OCHOBHbLIX BUA0B Y4eHHOW AeATENbHOCTM CTYAEHTOB, YYEBHO-METOAMYECKOE W
MaTepuancHo-TexHuYeckoe  obecnededue  yuebHOR  AMCUMNAMHDY, MHOOPMAUMOHHOS
obecnevanmne obyuerua,

Mporpamma paccuutana Ha 306 4acos ayaMTOPHOrC BPEMEHH, W3 KOTopbIX 52% yueBHbixX
YacoB OTBOANTCA Ha NPAKTHYECKNE 3HATHUA.

MiyHKT  «iMndopmaumonHoe obecrtieyeHine OBYYEHWA» 3aN0AHEH, B COWCKE OCHOSBHBIX
WCTOMHUROB OTCYTCTBYIOT U3AaHUA, BbiylleHHble Gonee 5 ner Hazaa, CTpyKTypa Nporpamme
HaxXOAATCA 8 NOMMMECKOM COOTBETCTEBMM. TemaTuka yuebHoit nporpammel pasbura wa 12 pazgenos.

Cogdemxanue nporpammbl OTPAKAET NOCAEACBATENLHOCTL (GOPMHUPOBAHNA 3HAHKIA 1O
M3ydaemon ysebHOM aucunnanHe. B nonHoR mepe oTpakeHbi BUAbt pabort, HanpaBAeHHbie Ha
npuobpeTeHne oByY2HLMMKUCA SHAHUA U YMERUIA,

Peanuzauma 7ol pabouell Nporpammel NO3BOAMT BEINOAHWUTL 334a4M KYPCa SUCUMNANHbI
«MaTemartuka», 4aTh NPAKTUYECKME HABBIKK UCNOALIOBAKUA NONYHEHHBIX SHaHK.

Nporpamma MoMeT Obite PEKOMEHAOBAHA ANA WMCNOAb30BaHUA & OBpazoBRaATEABHOM
npouecce MOY TO «HOBOMOCKOBCKOTO CTROUTEABHOIO KON LKA,
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Copepanne

MeacHuTeneHan 3anucya

OBuwan xapakTepucrira yueGHOW AMCLUMNANHYI

MecTo yyebHol AMCUMNAWHB! B yHeBHOM NAaHe

PesynsTaTei OCBOEHMA yHeBHON ANMCUMNNIMHGI

TemaTU4eckuin naax

Copepxanue y4ebHOW AncUMn UKL

XapakTepUCTUKE OCHOBHLIX BUAOB AEATENLHOCTU CTYAEHTOR
Y4ebHO-METOAMHECKOE M MaTepUaNbHO-TEXHUHeCKoe obecnedeHue npo-
rpammbl y4ebHOoN ancuunansb

MHpopmaumontoe obecnedyerne ofyuenus



MoAcHUTEeNbHAA 3anunckKa

Nporpamma obuiecbpasosatenbHol yyebHOR AMCUMNANHE «MaTemaTiKa» npesHazHaveHa
ANR UBYHEHWA MATEMATUKM B NPOPECCUOHANbHEIX DOPA3OBATENLHBIX opraHusaunax CMNO, peanu-
3YOWUX 00pazoBaTenshy0 Nporpammy cpedrero obuiero obpasosanua B npesenax OCBOeHMs
obpazosatensHoW nporpammbl CIO Ha Gaze ocHoBHOro obuero oBpa3osaHUA NPU NOATOTOBKE
KEQAMPHULMPOBAHHBIX PABOUNX, CAYMKALLUX.

Mporpamma paspaborana Ha ocHose Tpebosannit OFOC cpeaHero obLLero 0bpazoBarug,
APeARABAAEMbBIX K CTPYKTYPE, COARDKAEHMIO W PE3YALTATAM OCBOEHWA Y4eBHON! AUCUUMAUHL
«MaremaTuka», B COOTBETCTBMYU ¢ PEKOMEHAIUMAMN NO OPraHK3aUMU NOAYYEHUA CPRAHero of-
Wero 06pa3’oBauva & TNpedenax oOcBOeHNs 0BpaA30BATENbHLIX [POFPaMM cpeasero npodec-
CMOHaNbHOro obpasosarna Ha baze ocHOBHOTO oBiuero obpasosanus ¢ yyeToM Tpefiosannil de-
ACPANLHLIX TOCYAAPCTBEHHLIX 06pasoBaTenbHBIX CTAHAAPTOR M NOAYYaEMOit npodeccun npodec-
CMOHANbHOTO 0OPA30BAHUA (TIMCbMO [lenapTaMenTa rocyaapcTBeHHol NoAUTURK B Chepe noaro-
TOBKM paboqnx kaapos U 4110 MunoBpHayku Poccun o1 17.03.2015 No 06-259), pacnopmkeHnem
MuHucTepcTea npoceellenuna Poconiickoid ®epepanmn ot 30 anpens 2021 r. N P-98 «KoHuentms
npenofasanna obuleobpasosaTeNbHbIX AMCUMNANH € YI8TOM NPOGECCHOHANLHOMN HANPaBAEHHO-
CTM NPOFpamMm cpeaHero npodeccuoHansHoro obpasosanus, peanuayempix Ha 63se OCHOBHOO
obwero obpasosannan.

Cogepanune nporpammpt «MaTeMaTUKA» HENPABAEHO HA AOCTKEHWE CAEAYIOWMX Lienel:
ofecneuesine chopMUPOBAHHOCTU NPEACTRBACHUIA O COUMANBHBIX, KYABTYPHBIX 1 NUCTOPUUE-
CKUX PAKTOPAX CTAHOBNEHUS MATEMBTUKH;

obecneverne cHOPMUPOBAHHOCTU NOFUMECKOTO, AATOPUTMUMECKOTD W MATEMATUYECKOTO
MbILIN@HMs;

obecrievenie cHOPMUPOBAHHOCTH YMEHMI NPUMEHATE NOMYYEHHBIE 3HAHWA NPy PeLeHnm
pasnYHbIX 33434,

obecreverue cPOPMUPOBAHHOCTH NPEACTABIEHUI O MATEMATUKE KaK YacTu obweuenose-
HECKOU KYALTYPH, YHUBEPCANBHOM A3BIKE HAYKWU, NO3BONAIOLIEM ONUCHIBATE U M3yyaTte pe-
aNbHble NPOLECCH U ABAEHUA.

B nporpammy BKAIOHEHO COAEPHAHUE, HANPABAEHHOE Ha GOPMUPOBAHUE Y CTYASHTOB KOM-
NETEHUMA, HeoBXOAUMBIX ANA KAYECTBEHHOrO OCBOEHMA 0BpasoBaTeNbHON nporpammel CMNO Ha
Baze ocHoBHOro obuero oBpazoRaHUA C NOAYHEHUEM CpeaHero obfiLero 0bpazoBanna nporpam-
Mbl FIOATOTOSKK KBARUPULMPOBARHBIX PABOYUX ¥ CAYKALMX.



O61an XapakTepucTMKa yuebHOK AMCLUANMHBI

Matemarika sBAeTCA QYHAIMEHTAIBHON 0BLe06pasoBaTeNLHOR ANCUUIAUHON co cho-
MUBLLMMCA YCTORUMBBIM COARPIKAHMEM U 0BLMMN TPEBOBAHNAMY K NOATOTOBKE OBYHAIOLLUXCA.

B npodeccMoHantHblX 0BpasoraTenbHblX YUPEKAEHUAX, PEaTUIYIOUMX 0bpa20BATENLHYIO
nporpammy cpesHero obulero ofpazosaqus & npeaenax 0cBoenun 06pa30BaTeALHOR NPOrPaMMbI
CNO ua Baze ocHosHOrO 0bwero obpazosadun, M3YYEHHE MATEMATUKK MMeeT cBOU 0ColeHHOCTH
B 33BUCUMOCTH OT NPoduna npodGeccHoHaNEHOro 0BPasoEaHUA,

Mpu oceoenun npodeccuit CMO rexHuyeckoro npaduns npodeccMoHantHoro obpazosanua
MaTemaTuka uaydaercs 6osiee yenybaenHo, Kak NPOdMALHEN YHeBHAA ANCUUNAMHA, YUUTHBAIOWAS
cneunduKy ocsansaemex npodeccuii,

ITO BLIPAKAETCH B COAEPMAHKM OBYUEHNA, KONMYECTBE HACOSB, BbIGENAEMbIX HA N3yyeHue
OTASNBHBLIX TEeM NPOFPAMMbI, FAYOMHE UX OCBOEHMUA CTYAeHTaMK, 0BbEME 1 XapaKkTepe NPaKTUye-
CKWX 3aHATWH, BUAAX BHEAYOUTOPHOR CAMOCTOATENBHOM paboThl CTYAEHTOB.

OBLine Lenn NayueHUA MaTEMETUKN TPASNUUOHHD DEaNN3YeTCA B UETHIPEX HBNPABNEHUAX:

1) obuiee npeacrasneHue 06 ngeax v meronax MaTEMATUKM;

2} MHTENNEKTYaNbHOR PIIRUTHE:

3} osnageHne HeoBXOAUMBIMIA KOHKPETHBIMM SHAHUAMN M YMEHUAMM;

4) socnuTaTenbHOE 8O3AERCTBUE,

Npoduanzauua yeneit maremarmueckoro obpazosanua OTpamaeTcs Ha Bbibope npuopHTe-
YO8 8 OpPraHu3aLmMn yuebHoi aeaTensHOCTH oByvaouwmxca. s TeXHUYECKOro npodua npodec-
CHOHANLHOTO 06pa3oBanua BuIBOP UeNell CMEWAETCA B NPArMaTMUECKOM HANPaBAeHMK, Npeay-
CMaTPHBAIOLLEM YCUARHME N PACIIMPEHWUE NPUKNAAHOTO XAPEKTEPa MIYHeHUs MATEeMaTMKK, npe-
MMYLLECTBEHHON OPUEHTaLMK HA BATOPUTMUHECKNIT CTUAL NOIHABATENLHON JeATEABHOCTH,

MayyeHue matematukn kak npodunbHo# o6ileoBpazosaTensHoh yMeBHOR SUCLUNAWHLI,
YUUTbIBZIOLLEH CNeLndury OcBanBaEmbIX CTyaeHTamu npodeccuir CNO, obecneunsaetces:

~  BLIDOPOM PaBAUHHEIX NOAXOAO0B K BEEASHWUIO OCHOBHbIX HOHATHN:

—  QOpPMUpOBaHMEM CUCTEMbI ydebHeIx 3adaHuil, oBertneunpaowmx shpdektmeroe OCYULECTB-
nerne 8ubpaHHbiX LeNeBsIX YCTAHOBOK;

—  0BOraleHUEM CneKTpa cTuneil yuebHON AeATENLHOCTW 33 CHET COIMIACOBAHNA C BEAYLIMMMU

ASATENBHOCTHBIMY XaPaKTEPUCTUKAMIK BeIBPakHON npodeccun,

MpodunbHan COCTABNAOWAR OTPAKALTCR B TPEBOBAMMAX K NOATOTOBKE OBYURIOLLNXCH B ua-

— ObWeR cuCTemMbl 3HAHWA COAEPKATE/IbHLIE NPUMEPHl MCNONbL3OBAHUA MATEMAaTUYECKUX

MARH ¥ MeTOA0E B NPOdECCHOHANLHGI AEATENEHOCTH;

=~ YMEHWit paznuyue B ypoeHe TpebosaHuit y CAOKHOCTH NPUMEHABMBIX aNTOPUTMOB;
™ NPAKTUMECKOTD MWCMONLIOBAHHUA NPUOBPETEHHBIX 3HBHWI K YMEHWI WHAUBUAYANLHOLO
y4ebHOTO ONbiTa B AOCTROGHWMM MATEMAaTUMECKUX MOJenedl, BuINOAHEHUN WCCNeaoBaTeNb-

CKUX MPOEKTOoB.

Takum obpazom, peannsauna COAEPKAIRUA yuebHON AUCUMIAUHB! OpUeHTHPYET Ha npUopPKn-
TETHYO pONb NMPOLECCYanbHbIX Xapakrepuetnk yuebHol pabore, 3asucawmnx ot npoduas npodec-
CMOHANbHOIO OBPAZ0BaHNS, NONYYLHNA ONLITA UCNO/b30BAHUA MaTEMATUKU B COAGPIKATENLHBIX 1
NPOGECCUOHANBHO 3HAUUMBIX CMTYALMAX MO CPABHEHMID ¢ QOPMANbHO-YPOBHEERIMM pPe3y/bTa-
TUBHBIMM XapaKkTepucrMkammn obyyerua.

Copepxanne yuebroll AucunnnnHel PaspaboTaHo B COOTRETCTBMM C OCHOBHLIMKN COACPIA-
TEALHBIMMW AMHUAMMK OBYHEHUA MaTEMATHKH:

. anrebpanveckan AWHWA, BRAIOHAIOWAR CUCTEMATUIALMIO CBEARHMIT O YMCNax; M3YUYeHHe HO-
BbiX 1 0606WeHne paHee N3yYeHHbIX onepaunii {Bo3BEAEHUE B CTeNeHb, K3BAEYSHUE KOPHA,
AOFAPNPMUPOBAHME, CUHYC, KOCUHYC, TAHTEHC, KOTAHTEHE M OBPATHBIE K HUM); 3YHEHUEe HO-
BbIX BMAOB YNCNOBLIX BbIDAMEHUA M Gopmyn; COBEPIIEHCTBORAHME NPAKTUHYECKUX HABBIKOBE
W BEIMUCAWUTENBHON KYALTYDL, PACLIMPEHUE M COBEPISHCTROBAHME anrebpanydeckoro anna-
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paTta, chOPMNPORAHHOTO B OCHOBHOM LUKOAR, M @70 MPUMEHEHHME K PEIIEHHIO MaTematude-
CKUX W MPUKNAAHbBIX 38084;

TEOPETUKO-DYHKUMOHANEHAR IMHUA, BRAIOMAIOULEA CUCTEMATUIALMIO M PaCIlUMpPeEHmne caene-
HUA O dYHKUMAX, COBEPLIEHCTBOBaHUE TPadUIECKUX YMEHKMIA; 3HBKOMCTBO € OCHOBHLIMM
MOEAMM 1 METOAAMMW MITEMITVMECKOFO aHanusa B obbeme, NOSBONAINWEM VCCNeA0BaTh
BNCMEHTAPHBIC GYHKLMW ¥ PelaTb NpocTeiune reameTpUYecKkie, GpUanueckue 1 apyrue
NPUKIBAHBIE 3a0a4M;

AVHWA YPABHERUI M HEPABEHCTB, OCHOBAHHAA HA NOCTPOBHMW U UCCAEA0BAHUM MATEMATH-
YECKMX MOJENEN, NEPECeKANULAACA C aNrebpanveckoil U TEOPeTUKO-DYHKUMOHANLHOW NU-
HUAMM W BKAIOWRIOWIAA PAa3BUTHE ¥ COBEPLUIEHCTBOBAMNE TeXHUKK anrebpandeckux npeod-
Pa3OBaHNI ANA PEIMEHWA YPABHEHMH, HEPABEHCTE M cucTem; GOPMUPOBaLNE cnocoBHOCTH
CTPOMTHL U UCCNEA0BATL NPOCTEALIME MATEMATUHECKUE MOAEAN NPU PEIEHUM NPUKASAHBIX
23424, 233434 U3 CMEMHBIX U CNELMANBHBIX AUCUUNAMWH!

FTEOMETPUHECKEA IMKNA, BRAOYAIOWAA HATAARHBIE NPEACTABNSHUA O NPOCTPAHCTEEHHLIX (U~
Fypax v M3y4eHue WX CBOICTE, GOPMUPOBAHME 1 PA3BUTHE NPOCTPAHCTBEHHOTO BOOGpakKe-
HUA, PABUTUE COCODOR FEOMETPUHECKUX MIMEREHUHN, KOOPAMHATHOIO U BEKTOPHOTO METO-
DOB ANA PEUIEHMR MRTEMATUHECKUX M NPUKNAAHBIX 3asa4;

CTOXACTUHECKAR NVHWUA, OCHOBAHHAA HA PA3BUTUKN KOMBUHATOPHEIX YMEHWH, NpeacTagneHui
0 BEPOATHOCTHO-CTAaTUCTUUECKUX 3aKOHOMEPHOCTAX OKPYHKIIOUWETD MUPa.

B tematueckom naave nporpammel yuebubiih matepuan npegcrasned 8 dopme yepeayo-
Weracs passepTbiBaHUA OCHOBHBIX COAEPMATEARHLIX NMHWMIG (anreBpavueckol, Teoperuro-
PYHKUMOHANLHON, YPABHEHUI M HEPABEHCTS, reOMETPMUECKOR, CTOXACTUYECKO), YTO NO3BOARET
TMOKO UCNOABIOBATL MX PACNONOMEHNE U 83aMMOCBASL, COCTABNATL PabouMit KaNeHAapHBIA NRaH,
no-pasHoOMY depesyn yqebHbie Tembl (Tnasel y4eBHUKa), yuuThiBaa Npodnab NPOdeccMoHaNbHOTe
MaTepuana, yposeHs NOATOTOBKN CTYASHTOR NO NPEAMETY.

Mayuenue oblneobpazosatensHoi yueBHON AUCUMNAMHBLL «MaTematnkar 3asepluaseTcs
nogpedeHuem nToros & QOpMe IK3AaMEeHA B PAMKAX NPOMENYTOUHON aTTecTaluu CTYAGHTOB B
npouecce oceoeHna obpaszosarenbroi nporpammsl CNO ¢ nonyuenurem cpesmero obuero obpa-
aosaHua (MNMKPCY

Mecro yyebHol gucumMnaunHbl B yuebHom nnave

Yyebraa gucumnansa «MatemaTuka» ABAAETCA yHeBHoiM npeaMeToM oBasaTensHoR npea-
MeTHOR obnacT «Marematika u uHdopmatura» @roC cpegrero obpazopanma.

B yuebupix nnanax fIMKPC yueBraa gucumnanka «MaTemaTika» BXOAMT B COCTaB 0BLWeo6-
pazosatensHe yuedHbIX Ancumnnun, GOPMUPYEMBIX U3 OBA3ATENbHBLIX NPeaMETHbIX ofnacTeil
®TOC cpeanero obwero obpasosanna, aaa npodecenit CIO TexHuyeckoro npoduns npodeccuo-
HaNLHOTO OOPAZOBAHKA.

PesynbtaTtbl OCBOEHUA YUEDBHOW AMCUMNAUHEBI

QceoeHne codepranus yuebHoi aucuunande «MaTemaTuka» obecneuvsaet 4OCTHKEHNE
CTYASHTEMMK CNEAYIOWNX Pe3Yabmamaos:

* AUYHOCMHbIX!

—  chOPMUPOBARHOCTL MPEACTABAEHKN O MATEMITHKE KaK YHMBRPCANLHOM AZbIKE HAYKH, CPea-
CTBE MOAEAKPOBAHUS ABASHWI 1 NPOLECCOB, MAEAX U METOAAX MATEMATUKMK;

—  MNOHWMEHKME 3HAYMMOCTH MATEMATUKKM ONA HAYMHO-TEXHUMECKOrOo nporpecca, chopmMmuposaH-

HOCTb OTHOLWEHMA K MATEMATUKE KAK K YacTy 0DLIeYeNoBeYECKON KYALTYPbl Yepes 3HAKOM-
CTBO € NCTORMEN PAZBUTMA MATEMATUKW, 2BOJIIOUKEN MaTEMATUYECKUX HAEH;



PA3BUTUE NOTHUHECKOrO MBILNAEHKA, NPOCTPRHCTBEHHOMS BOOBPaMKEHnA, aATOPUTMUYECKDH
KYNBTYRbl, KPUTUUHOCTM MBIWIEHUA Ha YpoBHe, Heobxoaumom ana byaywiedt npodeccuno-
HaNbHON ACATEABHOCTH, ANA NPOAOMKEHKA 66Paz0BaHNa U camoobpazoBaHmua:
OBMREHNE MATEMATUYECKMMU 3HAHUAMU U YMEHUAMM, HEODXOAUMbBIMK B noBcegHeBHON
HUSHW, AR OCBOGHNA CMERHBIX CTRCTBEHHO-HAYYHBIX AUCLMOAVH Y QUCUMAAUH npodeccu-
OHANLHOO LUKAA, DA nonyqeHua obpasosanua B obracrax, He Tpebyowmx yraybaenHoi
MaTEMATUYECKON NOATOTOBKM;
FOTOBHOCTH 1 CROCOBHOCTL K 06Pa30BAHMIO, B TOM YUCIE camo0BPA30BAHMIO, HA MPOTAKEHUH
BCRW JKN3HW; COBHATENbHOE OTHOIWIEHME K HEMPePLIBHOMY OBPazOBaHUIO KaK YCAOBMIO
ycrnewHon npodeccnoHanbHOM M 061LeCTBEHHOM AeATENBHOCTH:
FOTORHOCTL U CNOCOBHOCTL K CAMOCTOATENbHOMN TBOPUECKON M OTEETCTEEHHON AeATeNLHOCTN:
FOTOBHOCTL K KONNEKTUBHOM paboTe, cOTpyAHMYECTBY CO CBEPCTHMKAMY B 0BPA30BaTERLHOM,
OBWECTBEHHO NONE3HOMN, YuebHO-UCCNeAOBATENLCKOM, RPOSKTHOMN W OpYrux BuOax AesTens-
HOCTH;
OTHOW@HUE K NPOPECCUOHANLHON JRATENBHOCTU KaK BO3MOMKHOCTM YUACTUS B PELUGHHN NWY-
HbiX, OOUIECTBEMHBIX, TOCYAAPCTBEHHBIX, OBWEHALUOHBNBbHBIX NPOBAEM;

*  Memanpedmemmeix:
YMEHUE CAMOCTOATENILHO ONPEAEnaTe LeNW ASRTEALHOCTU W COCTABAATL NAaHbl ASATE[LHO-
CTU] CBMOCTOATENLHO OCYWRCTENATh, KOHTPOANPORATL M KOPPEKTUPORATE AEATENBHOCTE, MC-
MONBLIOBATL BCE BOIMOMKHBIE PECYPCHl SAA AOCTIKEHMA NOCTABAEHHBIX LEAeH 1 peannzaumum
NN2HOB ASATENBHOCTH; BHIBMPATH YCNeWHbie CTPATErMK B PASNUYHLIX CUTYBLIMAX;
yMeHMe NpoayRTUEHO 061UATLCA U B3aMMOARICTBOSATE B NPOLECCE COBMECTHOMN AeRTEALHO-
€TH, YYUTLIBATL NOINUMKM ADYIUX YHECTHUMKOB AEATeNbHOCTH, 3QPEKTUBHO pa3peluaTh Kou-
GAUKTDI;
B/I3AGHUE HABLIKAMMU NOZHIBATENLHON, YHeOHO-MCCABN0BATENLEKON ¥ NPOEKTHON Aentens-
HOCTH, HaBbIKAMM pazpelieHna npobnem; cnocoBHOCTbL 1 FOTOBHOCTE K CAMOCTOATEALHOMY
MOUCKY METOAOE DEeUEHUA NPAKTHYLCKNX 334384, NPUMEHEHUID Pa3/IMYHbIX METOADE NO3HE-
HUS;
FOTOBHOCTb U CNOCODHOCTb K CAMOCTORTENLHOW WHBOPMALKOHHO-NO3HABATENBHON AEATENb-
HOCTH, BRAIOUBA YMEHWE OPUEHTUPOBATLCA B PA3IMUHLIX UCTOUHUKAEX WHBOPMaUUK, KpUTHYe-
CKM OUEHWBATE U UHTEPAPETUPOBATE UHGOPMBUMIO, MONYHIEMYID U3 PAZIUYHBIX UCTOHHUKOS;
BARAEHME AZBIKOBBIMU CPEACTBAMM: YMEHME ACHO, JAOMMUHO U TOUHO M3AArath CHOIO TOUKY
3PEHUA, UCNONbBIOBATL AAEKBATHLIE A3LIKOBLIE CPEACTES;
BNAAQHWE HIABBIK3MM NMOIHABATEMLHON pPedHEeKCUM KBK OCO3HAHUA COBepIIAEMbIX NeHCTBII 1
MBICAUTEibHBIX NPOUECCOB, NX PR3YNLTaTOB M OCHOBAHKNA, IPaHULL CBOEFO 3HAHWA U He3Ha-
HUA, HOBBIX NO3HABATENbHLIX 33484 ¥ CPEACTE 418 MX LOCTUKEHUA;
Ue/IeyCTPemMNenHoCcTh B NOMCKAX M NPUHATUM DELIEeHUt, COOBPAZNTEABHOCTD U UMTYMLUA,
PA3BUTOCTE NPOCTPAHCTBEHHBIX NPeACTaBNeHMid; CNOCOBHOCTY BOCMPUHUMATL KPACOTY M rap-
MOHUIO MUPA;

* npedMemHbLIX:
CHOPMUPOBARHOCTL NPEACTEBNRHUIA O MATEMATUKE KaK YaCTW MMPOBON KYALTYPBI M MecTe
MaTEMBTUKY B COBPEMEHHOW LUBUAMZaUMNY, cnocobax onucaHua RBAeKMIA peansHoro mupa
Ha MaTEeMATUYECKOM A3bIKE;
chOPMUPOBAHHOCTD NPEACTABACHNA O MATEMATUUECKUX NOHATHAX KaK BasKHEMIWX maTema-
THHECKUX MOASNAX, NO3BONAIIWNX ONMUCLIBATE M MBYYETh DAHLIE NPOLECCH! U ABAEHUR; NO-
HUMaHKE BO3MOMHOCTH BKCUOMATUMECKOTG NOCTPOBHUA MaTEMATHYECKUX TEOPUIA;
BNAfEHWE METOAAMH AOKA3ATENLCTE ¥ aATOPUTMOB DELIEHUSA, YMEHWE WX NPUMEHATH, rpo-
BOAWTD AOKA3aTENbHBIE DARCCYHALHUA 8 XOAE PEIUEHNA 384aY;
BNAAEHNE CTaHAAPTHbIMK MPUEMAMU PELIEHNA PALUOHA/bHBIX ¥ UPPELNOHANbHbBEX, NOKA3E-
TENbHBIX, CTENEHHBIX, TOUTOHOMETPUMECKUX YRABHEHWI YU HEPRBEHCTB, UX CUCTEM; MCNOML3O-
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BIHWE TOTOBbLIX KOMMBIOTEPHBIX NPOrpamm, B TOM HUCAE ANA NOWCKA NYTU PELIERHA K WIAIO-
CTPEUMM PEILEHUA YPABHENWI U HEPABEHCTE;

CPOPMUPOBBHHOCTD NPEACTaBACHKI OO OCHOBHBIX NOHATUAX MATEMATUMECKOTO aHNU3E U UX
CBOWCTEaX, BAAARHME YMEHWEM XAaPaKTEPU30BaTL NoBeaeHne OYHKUMHE, MCNoNb3oBanmne no-
NlydeHHbIX 3HAHWIA ANA ONUCARNA U aHANM3a PEANbHLIX 38BUCUMOCTEI;

BNAEHNE OCHOBHBIMM MOHATUAMM O RAOCKAX W NPOCTPAHCTBEHHbLIX rEOMETPHUECKUX PUIy-
pax, UX OCHOBHBIX CBOICTBAX; CHOPMUPOBAHHOCTL YMEHUA PACNO3HABATL TEOMETPUUECKUE
PUrypsl Ha vepTemax, Mogenax v B peansHOM MUPE; MPUMEHEHUE MIYYEHHBIX CBOWCTE reo-
METPUMECKUX QUIYP M GOPMYN ANA PELIEHUA TEOMETPHUSCKIX 3334 W 3314 € NPAKTUUECKUM
COASHHARNEM;

CHOPMUPOBAHHOCTL NPEACTABACHUI O NPOLLECCAX U ABNEHUAX, UMRIOLLMX BEPORTHOCTHbLA Xa-
PaKTep, CTaTUCTUHECKUX 30KOHOMEPHOCTAX B PEANBHOM MUPE, OCHOBHbIX NOHATUAX 31EMEeH-
TAPHOM TeOpHUM BEPOATHOCTEN; YMEHMI HAXOOUTE M OUEHMBATL BEPOATHOCTU HACTYIAGHMA
COBbITMI B MPOCTEHLINX NPAKTUMECKUX CUTYALMAX U OCHOBHLIE XAPAKTEPUCTUKM CRyHaiHBbIX
BEAUYUH;

BAAACHME HABLIKEMMK NCNOABI0BBHUA FTOTOBBIX KOMABIOTEPHLIX MPOTPAMM NPU PELLSHUM 3a-
nau.
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TemaTtHdecKnit naaH

KONMYECTBO YaLos

Teope-
HanmeHoBaHue Tem MpakTus,
Beero | THM. 3aHs-
s IAHATUA
1 cemectp 95 55 40
BaeperHne § 2 2
Paznen 1 Paseurve NoHATH O Ynche 10 a8 2
Tema 1.1 QelicreurensHble yncna 2z 2 .
| Tema 1.2 MNMorpelsHoctn npubanmkeHHLIX 3HaqeHu i apcen, 2 2 -
Tema 1.3 [lefcTena Hag npUBAUIKEHHBIMK 3HAYESHIUAMN 5 5 i
yucen.
Tema 1.4 KomnnexcHsle yncna. 4 2 2
Pazfen 2 KopHu, creneru u sorapudmbt 36 20 16
Tema 2.1 KopHM v crenenn 10 ) 4
Tema 2.2 Norapudmit. florapudm umucna 16 3 8
Tema 2.3 Npeobpazopanve anrebpanyeckux Bolpakermit 10 6 4
 Paznen 3 dyHkuma M rpadmkm 28 16 12
Tema 3.1 MNoxAtre YUCNoBoN GyHKUMN. 8 4 4
| Tema 3.2 Ceoitctea dyHKLMK 10 6 4
Tema 3.3 ObpatHuie GyHKUKMK 10 6 4
_Pazgen 4 YpasHeHnua n Hepasedcrea ] 29 11 18
| Tema 4.1 Ypaereuua u cucremel ypasHeHwil 19 9 10
2 cemecTp 30 40 40
Tema 4.2 Hepasencrea & 2 4
Tema 4.3 Wcrionbzogarne ceoiicTs U rpadmkos GyHKUME 4 4
MPU PeLIEHWIN YPaBHEHU N HepaBeHETE
Pazgen 5. OCHOBBI TPUIOBOMETPUM 40 20 20
Tema 5.1 OcHOBHbie NOHATNA TPUTOHOMETP UK 8 2 & 1
Tema 5.2 OCHOBHBIE TPUIOHOMETPUYECKHE TOXAECTBA 12 6 6
Tema 5.3 ObpatHble TpUroHoMeTpUUYECKHE DyHKLMK 3 6 2
Tema 5.4 TpUroHOMEeTPpHUYECKWE YPBBHEHMA U HEPABEH- i2 6 V]
cTRA
Pazpen 6 KoopauHatel M Bekraps) 22 14 8
Tema 6.1 Berropsl 63 NAOCKOCTH 6 4 2
Tema 6.2 TMHWUM HA MAOCKOCTU 8 4 4
Tema 6.3 Bexrope! B npocTpaKerse 8 6 2
Paspen 7 Kombunaropuxa i 8 4 q
Tema 7.1 InemenTbl KOMBUHATOPUKM 2 4 4




Konudecrso vyacos

Teope-
HaumeHoBaHue Tem Mpakruy,
Beero | Thd. 3aHa-
s BAHATHRN
3 cemecTp 66 26 a0
Pazgen 8 npnmme M NAOCKOCTH B 34 16 18
npocTpaHcTEe _
Tema 8.1 HauasbHble NOHATUA CrepeomeTpuid. Bsaumuoe 12 6 6
PACNOAMKEHNE NPAMbIX M NTOCKOCTER B NPOCTpaHCTBe,
Tema 8.2 l'eomeTpuyeckue npeobHpazoBaHua NPOCTPaHCTsa 12 6 6
Tema 8.3 [lapannenbHoe NpoOeKTUPOBaHUE 10 4 6
Paapen 9 Havana matemaruueckoro 32 10 22
aHANMzEA _
Tema 9.1 MocneposatensHocTu. Mpesgen nocaeaoBatenbHo- 10 4 b
CTH
Tema 9.2 lNponssoanan 12 2 10
Tema 9.3 MepBoobpazHan v MHTerpan 10 4 6
4 cemectp 65 27 38
Pazgen 10 UuTerpan v €ro npumeHeHue 12 6 6
Tema 10.1 dopmyna HelotoHa-Nlelibruua 4 2 2z
Tema 10.2 ﬁbMMEHEHwe onpegeneH'HorD uHTErpana ans 4 2 P
HAXOMKASHMS NN0WAAN KPUBONUHERHON TPa neyuu -~
Tema 10.3 MpumeHexne ONpeseneHHOro uHTerpana 8 dusm- 4 2 2
Ke W TeoMeTprin '
 Pazgien 11 MHOrorpasH1km U Kpyrabie Tena 38 16 22
Tema 11.1 MHOrorpaqHMKM U NX 3A1EMEHTbI 10 4 6
Tema 11.2 Tena MOBEPXHOCTY BPALIEHNA 10 4 6
Tema 11.3 Ceyermna MHOTOrPaHHWKOB 10 4 6
Tema 11.4 Usmepenus B reometpun 8 4 4
Fazgen 12 dnemeHThbi TEOPHN BEPOATHOCTH U MaTtemaTiue- 15 5 10
CKOW CTATHCTHKN v
Tema 12.1 InemenTsl Teopww‘ BEPOATHOCTEN 2
Tema 12.2 Dnementoi maremarTmyectoi 3 4
CTBTMCTUKM
Wroro: 306 148 158




CopepraHue yuebHOW aMcUUNAUHBL

BeepneHHe

MartemaTiKa B HAyKe, TEXHUKE, SKOHOMMKE, HHPOPMALMOHHBIX TEXHOAOTMAX K NPAKTUMECKON he-
ATENBHOCTK. LI&NU 1 380341 N3yYeHWA MATEMATHKK B yupexaeHuax CNO.

Pasnen 1 PazsuTie NOHATHA 0 YMCcne
Tema 1.1 feHcrBurenpHble Hucha

Tema 1.2 NorpeluHocTH NpuBAMIKEHHBIX 3HAYEHNA YMcen

Tema 1.3 fleicTBun Hag NPUBAMKEHHLIMM BHAUCHMAMM YUCeN. TIPUBAMKEHHBI@ BLIMNCIEHNA B
npodeccuu crpoutena,

Tema 1.4 KomnnekcHbie Ynena

ApakTiuecioe 2apaTHe Nol

Apudmeruyeckue AeRCTENA HAL YNCNAMM, HAXOMAEHME MPUBKEHHBIX 3HAYEHWIA BENVYUH U
HOrpeuHoCTen ByncneHnii (abcoNtoTHOM 1 OTHOCUTENBHON NOrpelHoCTel), CPaBHEHUE YUCHO-
BbIX BbipaeHu .

Paszgen 2 KopHu, crenenu u norapudmol
Tema 2.1 KopHit n cTeneHn. KOpHW HaTYPansHOM CTENEHM M2 YMCna U UX CBONCTEA. CTENeHU ¢ pa-

LWOHANEHBIMU NOKa3aTeNAMY, MX CBORCTER. CTENeHH ¢ AeNCTBUTENbHBIMY NOKazaTensMmu. Ceoi-
CTBa CTeleHn C BERCTBUTENbHEIM NOKAZaTENaM.,

MNpaktuueckoe sanstue Ne2 Boiunenenne u cpaBHeHue KOPHEN. BbiNOAHEHKUE PACYETOB ¢ pajuKa-
namu.

Npakruveckoe sanatre Ne3 Pellerne MpPaLMoHanbHbIX YpaBHEHUIA. Haxowpaernne sHade Kl ere-
MEHEN C PAUMOHANBHBIMM foKazatensmu. CpasHeHue cTeneHeil. Npeobpazosamua BbIPAMEHNH,
COLEPMHAWMX CTeneHn. PetleHne NoKa3aTeNbHbIX YPaBHEHUIA.

Tema 2.2 Norapudm. Nlorapudm yncna, OcHoBHOE AOTapUGMUYECKOE TOMAECTBO. JecATuvHbie 1

HaTypanbHele norapudmbl. fipasuna geicTeni ¢ norapudmamm. Nepexog K HOBOMY OCHOBAHMIO,
MpaxkTuyeckoe saHATME N4 HaxoxaeHWe 3Hadenmit norapubma no NPOVIBOIBHOMY OCHOBAHWUIO,
MNpakrudeckoe 3auatie No5 Flepexo, 0T 0AHOFO OCHOBAMMA K Apyromy.

NpakTuueckoe saHATHE Neb Boivucnenne U cpasHenue norapudmos.

MNpakruyeckoe 3aHATHE Ne7 PelweHne 3313y Ho TEmMe «florapudmmnposarme U NOTEHLUMPOBAHNE Bhl-
DaMEHMAD.

Tema 2.3 Npeobpasosanmne anrebpanueckmnx BoipaxeHmit. NpeobpazosaHue PaLUoHaNbHBIX, np-
PALUOHANbHDIX CTENEHHBIX, NOKAZATENbHBIX U 10rapudMUMECcKUX BbiparaHitii.

Npaktuyeckoe sanaTue Ne8 NpubBAnKEHHBIE BBIYMCAGHMA N PELEHUA NPUKAZAHBIX sapay. Mpak-
ThU4eckoe 3aHATHe NoS PewweHue norapudmnyeckux ypasHeHui,

Pazgen 3 ByHRUMK ¥ rpadurm
Tema 3.1 NoHatne uncnosol GYHKLUK. O6AECTE ONPEAGNSHUA U MHOXECTBO SHAYeRMiL; rpadmk
PyHKuMYK, NOCTpOeHWE rPadUKOB QYHKUMIA, 33AaHHBIX PA3NUYHBIMU CROCOBaMI.
Npaxtudeckoe sanatne No10 (Tpumepsl 3aBUCHMOCTEN MEKAY NePEMEHHLIMW 8 DeafbHbIX rtpo-
Heccax v3 CMeXHbIX aucumnaud. Onpepenerue GyHKUMNA.
Mpakruyeckoe saHaTHe Noll MocTpoenue rpadwkos PYHKUMHA, 3a43HHBIX PA3NUYHLIMKU criocoba-
MU,
Tema 3.2 Ceoictsa PyHRUMUM, MOHOTOHHOCTL, YETHOCTb, HEHETHOCTE, OTPaHMYEHHOCTb, Nepuo-
AUHHOCTE. [IpOMENYTKY BO3PACTaHMA U yObIBAHKA, HAaKBONLIIEe ¥ HaUMEHBIIEE BHAYCHUR, TOUKK
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3KcTpemyma. Mpaduyeckan vuTepnpetauua. MpUmMepsl GYHKUMOHANbHLIX 3aBHCHMOCTEl B peasib-
HBIX MPOLRCCAX W ABAEHUAX. ApudmeTtiveckne onepauuu Hap, GyHKUuamM. CroskHan GyHKUMA
{komno3suuMs). fToHATHE O HENPEPBIBHOCTH BYHKLMK,

Npaxktvueckoe s3aHathe Nel2 Wccneposanue dyHkuny. CBoWCTBa AUMHERHGIHA, KBAAPATUYHON, Ky-
COUHO-NMHEUHOH U APOBHO- AMHERHON dyHKLUMIL.

NpakTuueckoe saHaTne N213 UccneposaHue HENPEPHIBHBIX M AEPUOANYECKUX DYHKUMI.

Tema 3.3 ObpartHbie yHxumMu. O6nacTb onpeaencHns 1 0BNaCTL 3HaYEHNH 0BPaTHON ByHKLWN.
Mpadux obpathoil dyHrumu. NMpeobpasosanmns rpadukos,

ftpakTuueckoe sanatue Neld MapanneabHblil HEPEHOE, CUMMETPUA OTHOCUTENLHO OCet KOOPAN-
HaT 1 CUMMETPUA OTHOCMTENBHO HAYENA KOOPAUHAT, CUMMETPUA OTHOCUTENRHO NPAMONA y = X,
PACTAXEHUE U OKaTHE BAONL OCER KOOPANHAT.

Npaxruyeckoe aaHatie Nel5 CeoilcTsa u rpadmkn cuHyea, KOCKMHYCa, TAHIreHCA ¥ KoTaHnreHca. Q6-
paTHble QYHKUMK 1 nx rpadukr. OBpatHble TpuroHoMeTpuueckue byHkuvu. Mpeobpazosanua
rpaduka yHrumm. FapMoHuueckne konebanua. lpurnatbie 3agaun,

Pazpen 4 YpaeseHust v HepaseHCTBa
Tema 4.1 YpasHeHUA U cucrembl ypasHeHMit. PaLoHansHble, UPRAMMOHANBHLIE, NOKA3aTeAbHBIE
¥ TPUTOHOMETPUHECKWE YPABHEHMWA U CHCTEMBL. PABHOCKTBHOCTL YPABHEHWIA, HEPABEHCTE, CUCTEM.
OCHOBHBIE MPUEMBI UX PEWEHKA (PA3NOKEHNE HA MHOKUTRAK, BBEACGHUE HOBbIX HEW3BECTHBIX,
NOACTAHOBKA, rpadmyecknii metod). MpUMeHeHe MaTEMATUYECKUX METOMOB ANA PELICHUA CO-
AEPHATENbHLIX 23334 8 0BNACTH CTPOUTENBETES,
Npakrueckoe sanatre Ne16 HaxomgeHue KopHel ypasHeHui.
Mpakrvyeckoe 3adatie Nel17 MNpeobpaszoBaHmne ypasHeHui.
Mpakrueckoe 3aHATHE N218 OCHOBHbBIE NPUEMBI PEILIEHIS ypasHaxuii,
Mpakruyeckoe 3aHATHe N219 Pelwenue cuctem ypasHeHui.
NpakTu4eckoe sanaTre Ne20 Pewenune cuUCTem ypaBHeHWi,
Tema 4.2 HepaBedctea. PaumoHaibHbie, MPPAUMOHENbHBIE, NOKAZATE/IbHLIE U TPUTOHOMETPU-
YECKUE HEPABRHCTEA. OCHOBHbIE MPUEMBI MX pelIEHWA.

Npaktuyeckoe 2aHATHE N221 PelieHne NOKA3ATRNbHBIX YPABHERMI U HEPABEHCTS.
NpakTMuyeckoe saHATHE N222 PeyieHne NOTapUPMUIECKUX YPABHEHUI N HEPABEHCTB.
Tema 4.3 Ucnonb3oBaHue CBOKCTE M TPAGUKOB DYHKLMIA NPU peLueHuy ypaBHeHKt 1 Hepa-

BEHCTR. MeTog untepsanos. Uzobparenue Ha KOOPAMHATHOR NAOCKOCTA MHOMECTBA patleHu
YPABHEHWA N HEPABEHCTE C ABYMA NEPEMEHHDIMM M UX CUCTEM.

fipakTvueckoe saHaTne N223 Vicnosb3oBanme tBOICTE U TPaduKos GyHKUMIA ANA peliennn ypae-
HEHWH U HePaBeHCTE.

lparrvueckoe saHATHe N224 Penierne cucTem ypaBHEHWIA ¥ HEpaBeHCTs,

Pazgen 5 OCHOBLI TPUrOHOMETPHM
Tema 5.1 OcHoBHbIe noxATHA. PaguanHan mepa yraa. BpawarensHoe asuxenue, CURYC,
KOCUHYC, TEHIEHE U KOTAHTEHC YUCAE,
Mpakruueckoe sasatne N225 Pagnanablil METOL H3MEPEHVA YINOB BPALLEHWA ¥ CBASL C rpaiyc-
HOW MEPO.
Mpakriueckoe 3auatne Ne26 NpeobpasoBaHue TPUTOHOMETPUYECKIX BbipameHi.
lpakTuyeckoe 3aHATHe N227 [TpeobpazoBaHie TPUTOHOMETPUHECKNX BRIPAHKEHWUH.
Tema 5.2 QCHOBHbIE TRHIOHOMETPHYECKKE TOXLECTEA
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OcHOBHBIE TPUrOHOMETPUYBCKME TOMGECTBA, QOPMY/b! CROMEHUA, YABOEHUA, NpeobpasosaHme
CYMMBl TOUTOHOMETPUYECKUX GYHKLME B NpoUsBeserue, npeobpasosaHne NPOWUIREAEHUs Tpu-
FOHOMETPHHECKMX QYHKUWA 8 Cymmy.,

MNpakruueckoe saHaTve Ne28 Pewedne 3agay no teme «®opmyael npuseaerus. Popmyns cno-
SKEHUA, Dopmynbl yaBoeHUA GOpMYibl NORCBUKHOFO yraa.

MpaxTudeckoe 3anatne Ne29 NpeobpasoBanna NpoCTeR LMY TPUTOHOMETPUIECKMX BbIPAMEHUAY,
Mpakrueckoe sansirme Ne30 Pewenne 33434 no Teme «NpeobpazosaHne cymmbl TPUTOHOMET-
PUHECKUX BYHKUUHA B NPOU3BEEHUS U NPOUIBEAEHUA B CYMMY.

BolparkeHne TPUroHOMETPUMECKNX DYHKLMI Yepes TAHFEHE RONOBUHHOFO AprymeHTar,

Tema 5.3 ObparHuie TPUroHOMETPUYLCKUE BYHKLIUM

ObpaTHbie TpHroHOMETPHYECKUE yHKUMM, APHCUHYE, APKKOCHHYC, 3PKTAHIEHC.

Mpakryeckoe zaHATHe N231 Pewenne 33034 Ha Temy «QbpatHsle TpUroHoOMETPUYECKNE DYHK-
LMK APKCHMHYC, apKKOCUHYC, apKTAHIeHON.

Tema 5.4 TPUrOHOMETPUYECKUE YPABHEHUA W HEPABEHCTEA

Npocreiiune TpuroHomeTpuueckie ypasHerms, Npocteiuve TRUFOHOMETPHUHECKME HEPABRHCTRA,
MpaxTnueckoe 3anaTHe N232 PeweHune 3aaav Ha Temy «lpocteliine TpHroHOMETpUYECKUE
YPaBHeHUA»,

Npakruyeckoe saratue Ned3 Pelerue 33084 Ha Temy «lpocreiue TRUTOHOMETPUULCKME He-
PaBercTean,

NpakTtuueckoe sauatve Ne34 Pewenve 3agay Ha TEMY « TPUTOHOMETPUHECKUE HEPABEHCTER 1
YPaBHEHKMA,

Pazgen 6 KoopaWHATEl U BEKTOPLI
Tema 6.1 Bextopa Ha nnockoctd, MpamoyronsHaa {aexkaprosa) cucTema KOOPAWHAT B NPOCTpaH-
crse. POPMYNa PACCTOAHUA MEKIY ABYMA TOMKAMK. YpaBHeHUA Chepbl, NAOCKOCTH 1 NpPAMOA.
NpakTuueckoe 3anaTue N235 Pewenue 33ga4 no Teme «IpAMOYTOABHAA CUCTEME KOOPAMHAT &
NPOCTPAHCTBS, DOPMYNa PACCTOAHKSE MEXLY ABYMA TOYKIMUD,
Tema 6.2 TMHUM Ha NAOCKOCTU. Bektopol. Moaynes sektopa. PaseHcrao BexkTopos. ChomeHue
BEKTOPO®. YMHOMEHME BEKTOPA HA YNCAD. Pasnokenue BEKTOPA N0 HaNpasneHuam. Yron Memay

AByMA BERTOpamu. [IpOeRUMA BEKTORA Ha ocb. KoopauuaTei BeRTopa. CKanapHoe NpovsBeaeHmne
BEKTOPOB,

fpakrnueckoe saHATe N236 Pewenve 3agay no Teme «Bextopbl. Moayne sekTopa. PapeHcrso
BEKTOPOB. CNOMEHUE BEKTOPOB. YMHOMEHUE BEKTOPA Ha HHUCAO,

NpakTuueckoe sausTme Ne37 Pewenne 3aga4 no teme «Koopamuars BekTopa. CransapHoe npo-
M3BEAEHWE BEKTOPORY,

Tema 6.3 Bekropwl B npocrpancTee. Mcnonbiosanme KOOPAUHAT W BEKTOPOB NpKU perleHun ma-
TEMATUHECKMX U NPUKASAHBIX 330284,

MNpakTryeckoe zavAaTme Ne38 [lexkapToBa CUCTemMa KOOpAMHAT & NpoCTparHcTee. YpasHeHWe
OKPYXKHOCTH, Cdepbl, MNOCKOCTU, PaccToaHUe meway Toukamu, [JeicTBua ¢ BEKTOPaMMH, 33[aH~
HBIMW KOOpAUHaTaMK. CRansapHoe npousseleHue serTopor. BekTopMoe ypasHeHue nNpamoit u
nnocrocty. Ucnonk3oBaHKe BEKTOPOB NPW A0KA3aTEMbCTEE TEOPEM CTEPEOMETPUM,
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Paznen 7 KombuHatopuka
Tema 7.1 DnemenThl KOMEGUHATORUKH
QCHOBHBIE NOHATUA KOMBUHATORKKK, 33084M HB NOACHET YNCNA PAMELLEHUIA, NEPeCTaHOBOK,
coueTanmnil. Pellenne 3agay ra nepebop sapuantos. Popmyna Grnoma HetoTona. CBOHCTRa Bu-
HOMUHANBHBIX KO3DdULMerTors. Tpeyronaskuk MNackans,
NpakTuueckoe saHaTHe Ne39 Pelsenne 3aa4 No Teme «PasMeELLLEHNA, COMETAHMA U NEPeCTaHOB-
Ku»,
NpakTuueckoe zadstve N240 Pewerne 33434 N0 Teme «BUHOM HBIOTORE 1 TREYTOALHIK Tackasss.

Pazpen 8 lNpamble U NAOCKOCTHU B ApOCTpaHCTBE
Tema 8.1 Hauanptpie noHATUA B cTepeomeTpun. B3aumMHOe PacnonoKeHue APAMBIX W NNCCKO-
CTel B NpocTpancrae.
MPUBHAKNA B3AUMHOTO PACRONOMEHUR NPAMBIX. Yron mexay npsameimu, B3auMHoe pacnonome-
HUE NPAMBIX ¥ NNOCKOCTeNR. TTIEPNEeHANKYNAD N HIKNOHHAR K NAOCKOCTH. YTON MEXAY Npamoi 1
NNOCKOCTBIO. TEOPEMbI 0 B3AUMROM PACNIONOKEHAN NPAMOI 1 MAOCKOCTU. Teopema o Tpex nep-
ReHaukynapax. lpUMeHeHne B CTPOUTENBMBIX KOHCTPYKUUAX B3AUMHOTO PaCchONOKeHUA NPAMBIX
¥ NNOCKOCTER B NPOCTPAHCTRE.
Npakrmyeckoe saHATHe Ned] Pewermne sagad no Teme «Jeyrpaqubii yron. Yron memay naocko-
cTAMM. [NepneHinKyNARHOCTE ABYX RAOCKOCTER,
lipakTHueckoe aanatue Ne42 Pewienne 23034 Ha npumerenme «Teopem O BIAUMHOM pacnono-
MEHUM MPAMONW M NAOCKOCTUR
fipakTnueckoe 3aHaTue Ned3 Pewenne 3anaq Ha npumeHeHue «Teopemsl o Tpex NepaeHauKy-
napax»
Tema 8.2 FeomeTpuieckue npeobpazoBaHWA NPOCTpaHCTEa,
MpU3HAKK ¥ CBOUCTRA NAPANACNLHBIX U NEPNEHAMKYAAPHBIX NAOCKOCTE N,
NpakTudeckoe sanatne N244 OnpepeneHne paccToOAHUA OT TOYKM A0 MAGCKOCTH, OT npamoi ne
NAOCKOCTH, PACCTORHUA MEHKAY NAOCKOCTAMM.
NpakTnueckoe sausTie Ne45 OnpeaeneHue paccTosHUA MEeXAY CKPELMBAIOLLMMUCH NPSMBIMAM.
MNpakrnyeckoe savate Ne46 OnpepeneHne pacCTOAHUA MEXAY NPOW3BONLHBIMK GUIYDAMH B
NpOCTPaHCTee,
Tema 8.3 MapannencHoe NPOEKTMPOBAHHUE ¥ €r0 CBOWCTBA. TeOpeMa o NACLAAN OPTOrGHa L
HOWN NPOERLMK MHOTOYTONbHMKA. B3aumMHOe PaCNONOKERUE NPOCTPAHCTEERHEIX GUTYD.
Npaxrudeckoe sanaTne Ned7 Pewenne 33439 no Teme «Teopema 0 NAOWEAM OPTOrOHANBHGN
NPOeKLUMK MHOTOYIOABHUKA Y,
NpaxTuueckoe 3aHaTMe Ne48 Peuwenue 3afay No teme «B3auMHOE PacnoNoXeMue npocTpaH-
CTBEHHBIX duryp».
fipakTueckoe 3aHatve NedQ Pewenue 334849 No Teme «BsaumHoe pacnonomeHne npocrpau-
CTBEHHDbIX hutrypy.

Paspen 9 Havana matemaTMuecKoro aHanusa
Tema 9.1 MNocneposarencHoctn. NMpepen nocnegoeatenshoctn. Crocobel 3a03HMA U CBOIACTSEE
YUCAOBBIX HoCneaoBaTenzHOCTEN. MOHATHE O NpPeaene NOCABAOBATEALHOCTH. CylecTBOBaHWE
HPpeaena MOHOTOHHOR OrpaHUHYeHHON NOCNeA0BATEABHOCTH, CYMMHUPOBAaHWE NocAeAOBaTeNbHO-
cTeit, beCKOHEYHO yOLIBAOW,AA FeOMETPUYECKaA NPOTrpaccHa U ee cyMma.
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Mpaktruueckoe 3aHaTue Ne50 Yucnosan NOCARAOBATENLHOCTL, CNOCODL! e 3af3HUA, BeYUCAE-
HWUA YIEHOB NOCARAOBATENBHOCTM.

fipakrnueckoe sanatue Ne5i Npeden nocnenoeaTelbHOCTU. BeCKOHEYHO y6bBIBAKIWAA reomer-
PULBCKAA NPOTPECCHA,

MNpakruveckoe sanarve No52 fipesen nocrepoBatensHOCTH. BeCKOHEUHO ybbIBaOWAs reomeT-
pPUYECKAaR NPOIpPeccHs.

Tema 9.2 MNpounasogHan. NoHATHE 0 BPOU3BOAHDI GYHKUMM, ee TEOMETRUYECKUA 1 duIMIecKniA
CMBICA. YPaBHEHNE KacaTeNsHoN K Tpaduky dyHrumu. NpoussogHble CYMMb!, pasHoCTH, npomus-
BEALHUA, YacTHble. TIPOM3BOAHBIE OCHOBHBIX 3NEMEHTAPHBIX BYHKUMIA, TIpUMeHeH1e npoun3sos-
HOW K MCCARAOBARMIO DYHKUNHA N NOCTPOEHMIO (paduKos. fiponsBoaHbie 0BpaTHOR dyHKLMKM K
KOMBO3UUNK PYHELMK,

fipakTudeckoe sanarme No53 [NpouzsonHas: mexaHWueckuil u FEOMETPUYECKMI CMBICT NPOM3-
BOAHOMN.

Npakriyeckoe zanaTHe Ne54 YpasHenue kacaTenbholl 8 obuiem BUAE.

NpakTuyeckoe sanaTHe Ne55 Npasuna u dopmynbt Anddeperumposanun, TabaMua NPpOM3IBOAHbIX
INEMEHTAPHBIX BYRKLMIA,

fiparMueckoe sanaTe Ne56 Weeneposauue OYHKUMM € NOMOLLLIO NPOM3BOAHON. HaxomaeHne
HAMBOABLIETD, HAUMEHBILETO 3HAUEHNA 1 IKCTPEMARBHBIX 3HAYEHMI byHRUMN,

fipakruyeckoe sanarne Ne57 Wceneposanue GpyHKUMM © NOMOWLI NPOU3BOAMHONA. HaxomaeHue
HAaNBONBLILErD, HANMEHBLIETD 3HAYEHUA M BKCTPEMANbHBIX 3HEUSHMN yHKLLM,

Tema 9.3 MNepeoobpazHan u wHrerpan. fpumenenne onpeseneHHoro HHTRrPaNa Ona Haxompe-
HUA NAOWAAN KPMBOAKHERHOW Tpaneuun. Popmyna Hbrotona—/leitbuuua. Tipumepsl npumene-
HUA UHTErPana B PUBMKE U TEOMETPUM.

Mpakruyeckoe sauarneN258 Peuwiedne 3383y no teme «MHterpan W nepsoobpasHas. Teopema
HoloTona— AeiiBHuuan.

MNpaxrudeckoe zaHaTMe Ne59 MpumeHenne UHTErpana K BEMUCAEHUMIO GUIUMECKUX BEAWUUH M
HAOWaACH,

MNpakTuyeckoe 3aHATMe NeBO NpumeHeHMe WHTETpana K BhIUMCASHMIO PUIMHECKMX BENWUMK U
naouiagei.

Pazaen 10 UHTerpan v ero npumexeHue
Tema 10.1 OnpeaeneHpiil nnterpan. dopmyna Hootona-fleiBHuyar
Npakruueckoe 3annrie N261 HaxoxmaeHne onpeaesneHHbix MHTerpanos. Pewenne 23084 NO Teme
«®opmyna HootoHa-Neiibumnuay,
Tema 10.2 [ipuMeHEHNE ONPEAENEHHOIO MHTErPANa AR HAXOKAECHNA NAOILAANR KPUBOAMHENHON
TRaNeumu.
fpakTudeckoe 3anatne Ne62 Haxomaexne naowany KPUBOAKHEMHON Tpaneumn, OrpaHU9eHHOo’
NPAMBIMU THHUAMK C MOMOUIBIC ONPeJeneHHOro UHTErpana.
Tema 10.3 NpumeHerua uHTErpana 5 PU3mMKe U reoMeTPUN

MNpakrudeckoe 3anaTe N263 Pewesne 3aaa4 no Teme «[IpumeHenme MHTErpana 8 Guanke» u
«lMpUMeHEeHE UHTETPaNa B reOMETPUN Y,

Pazpnen 11 MHororpaHHnkmn
Tema 11.1 MHOrorpaHHuKM M UX 3NeMeHTsl. PaznnuHbie BUAbI MHOTOTPaHHUKOB. X naobpase-
Hus, T10Wanb NOBEPXHOCTU. Buakl cUMMETPUN B NPOCTPAHCTER. CHMMETPHA Ten BpaleHua u
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MHOTOTPAHHUKOB. BolyucAenue naowagei n o0bemor, BepwivHsl, pebpa, rpaHn MHOTOrpaHHMKa.
PazsepTra. MHOrorpaHtsle yribl. Buinyrasie MHOrOrpaHHuki. Teopema DAnepa.

MNpakruueckoe zanstue Ne64 fpuama. Npaman v HaknoHHaa npusma. fipasuasHas npusma. fla-
pannepenuneg. Kyb.

Npakruuackoe 3aHaTHe N65 Nupamuga. NMpasunbHas tUpamuaa. Yeeuernasn nupamuaa.
fipakTnueckoe saunatue N66 Terpasap. Cummerpuu & kybe, B napananenenunege, B npuame v nu-
pamumae,

Tema 11.2 Tena » nOBepXHOCTH BpalleHHA

LUuAanHap v xoryc. YeewerHblid KOMyE. OcHOBaHMe, BbicoTa, BOKOBas NOBEPXHOCTb, DHPasyIoLLas,
pazeepTka. OCessle CEYeHUE W CEYEHUA, NaPaNfeNbHEE OCHOBAHMIO,

NpaxkTudeckoe 3anatue N267 Pewenue 3383 no Teme L luAMBAD M KoHYCY.

Npakrnyecxkoe sanATHe Ne68 Pelenue 3aaa no Teme «Lliap u chepa, Ux ceyeHmna».
MNpakruveckoe sanaTve Ne69 Pewerne 3ana no Teme «KacatensHaa NAOCKOCT, K chepan,

Tema 11.3 CeyeHna, pazBepTRM MHOTOrPaHHUKOE.

Ceuenun KyDa, NpMamel 1 NUPaMHUBL.

Mpaktrueckoe sanatne Ne70 Pewenue 3aga4 no Teme «Ceuenna MHOTOTPAHHUKOBY,
Npakruueckoe saHatne Ne71 PeuieHue 3a4a4 No Teme «Pa3sepTru MHOTOFRAHHUKOB Y,
NpakTudeckoe zaHaTne Ne72 Pewerue 3aa4 1o Teme «PasBeprku MHOTOrPAHHUKOB Y,

Tema 11.4 Msmepenus 6 reomeTpim.

Obbem u ero usmepeHue. MHTerpanbHas dopmyna obbema, Dopmyabl o6vema Kyba, npamo-
YIONbHOTO Rapanfenenuneda, Npuimel, uuannapa. Gopmynb obbema nupammibt ¥ Koxyca.
Dopmysbl NACLEAAN NOBEPXHOCTRI LMAKHADE U KOHYta. DOpMYAbl 0Bbema iwapa ¥ naouaan
chephi.

NpakTuueckoe saHaTHe N273 Pewenne 3a0ad no teme «Haxomaenue 06beMOB 1 AAOIEAN NO-
BEPXHOCTEH MHOTOrPAHHUKOB U TeA BPaleHmay, HaxomkaeHue naowaau NOBEPXHOCTY U obhema
INEMEHTOB CTPOUTENbHBIX KOHCTRYKILUA,

Mpakruyeckoe sanarne Ne74 Mogobue ten. OTHOWEHUA NAOWAAEH NOBEPXHOCTEN U 0BBEMOR
nogobHex TEn,

Pazpen 12 Jnementbl TEOPUK BEPOATHOCTEM M MATEMATUYECKOW CTATHCTHKNA
Tema 21,1 InemeHTL TROPUM BEPORTHOCTEH
Cobbrtne, BEPOATHOCTE COBBITUA, CAOKEHME U YMHOKEHME BePOATHOCTEN. [TOHATUE O HE3ABUCH-
MGCTH CODBITUIA. [INCKPeTHAR CAYYaitHan BEIMUMHA, 3aKOH ee pacnpeaeneHna. YUCNoBse Xapak-
TEPUCTUKN AUCKPETHOM CAY4aiHON BenuunHel. NoRATHE O 3aKkoHE BOALLUKMX YUCEn.
NpakTuyeckoe sanaTHe Ne75 Knaccuueckoe onpegenene 8epoaTHOCTH, CBONCTBA BEPORTHO-
CTel, Teopema 0 CYMME BEPOATHOCTEN,
Npakruueckoe zanaTHe Ne76 Boiulcienue sepoatrocTeR.
Mpakruueckoe 3aHaTHe N277 lNpuxnagyele 330344 No TEOPHK BEPOATHOCTH, [peacTasneHue
YUCNOBbIX AZHHBIX
Tema 12.2 InemeHTbl MaTeMaTUYeCKOW CTaTUCTMKKN
MpeacTagnedmne aanubix (Tabanubi, Anarpammes, rpaduku), TeHEpPanbHas COBOKYNHOCTL, Buibop-
Ka, CpeaHee apudmeTuyeckoe, meanana. fIoHATHE 0 33434aX MATEMaTUYECKON CTATUCTHKM.
NpakTtuueckoe 3aHaTHE N278 Pelienue NPAaKTUYECKHUX 33434 ¢ MPUMEHEHNEM BePOATHOCTHLIX
METOHOB.



MpakTuieckoe zanaTre N279 Mpurnagrsie 3a8a4m. PelweHe NPUKNAAHbIX 33029 NPYMEHHTeNb-
HO K npodeccun cTpouTena.

ANA BHEBYANTOPMbBIX 3AHATUHA CTYAGHTaM HAPAZY C PEWEHMEM 32/1a4 W BRINONHEHUEM MPaK-
TUYECKMX 3A[BHUA MOKHO NPEANOXUTL TeMsl pedepaTUBHbIX paBot, B KOTOPbLIX BMELTO cepuil
OTAENbHbBIX MEAKNX 38084 U YNPAKHEHWR NPeanaraloTca CIOKETHBIE 3a4amUA, Tpebyiowme am-
TeNbHOW PaboThl B pamKax OAHON MATEMaTHYECKON CUTYaUUM. DTU Temb MOTYT BbITh Kak MHAW-
BUAYANbHBLIMU 3RAAHUAMM, TAK W TPYNNOBbIMYU fNA COBMECTHOMO BLIMONHEHUA MCCABHOBAHMA,

Tembl pedepator (4oKknagos)
* Henpepbisubie apobu.
* NpumeHenme CROMHBIX NPOUEHTOB B S3KOHOMMWYECKUX PacHeTax.
= flapannensHoe npoeKTMPoBaHua,
+ CpeaHue 3HaHEHUS N UX MTPUMEHEHUE B CTATUCTHKE,
+ BexTopHoe 3apanie NPAMBIX 1 NAOCKOCTEH B NpoOCTpaHcTae.
+ CnoweHne rapmoHudecknx konebarni.
* [padmyeckoe petienyie ypasHeHWI 4 HEPABEHCTE.
* lpasuasHble ¥ NOAYNPABUALHBIE MHOFOrPaHHUKN.
* KORWY@CKME CeYeHUA ¥ UX NPUMEHEHUE B TEXHUKE,
* MNoHaTre auddepeHumana M ero NPUAONKEHWS.
= (Xembl NOBTOPHbIX UCRBITaHKMA BepHynau.
* liccnegosanue ypasHeHnid w HepaBeHCTB ¢ TaPaMETPOM.
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XapaKkTepuCcTUKa OCHOBHBIX BMAOB YUeGHOW AeATENbHOCTHA CTYAEHTOR

CoaepKaHue Xapaxrepucruka OCHOBHBIX BUAOB AEATRNLHOCTH CTYAGHTOR
obyueHuna (Ha ypoBHe yueGubix geiicTeuid)
BraseHue O3HaKOMNEHUE € PONLK MATEMATHUKK B HAYKE, TEXHUKE, 3KOHOMMKE,

MHBOPMAUMOHHBIX TEXHONOTUAX 11 NPAKTUHECKOH geaTanbHocTi, OzHa-
KOMNEHWUE ¢ UeNAMM W 384843MKU U3YHEHUA MATEMATUKK NPU OCBORHUY
npogeceun Cro.

Anrebpa

Pa3zsMTME NOHATHA
0 ycne

BeinonneHue apudmernyecknx AefCTBrii Haa YUCABMM, CONETAA YOT-
HbIE M NUCbMEHHBIE TPUEMbI.

HaxomaeHue npubnrKenHbiX 3HI4EHNA BEAUYMH U NOTPEIHOCTER Bbid
qucnennit (abCONOTHONR M OTHOCUTENLHO); CPABHEHUE YNUCAOBLIX Bbi-
pameHui.

Haxowaenue olinbok B npeobpazoBasmax M BRMUCARHUAX {OTHOCKTCA
HO BEEM NYHKTaM NPOTPammbl).

Kopuu, crenenn,
norapugmbl

O3HakomAeHME C NOHATHEM KORHA N-I CTENEHM, CBONCTEAMMW paiu-
Kanos y NnpaBuiamu CpasHeHKs Kopreil. PopmynnposaHue onpeaene-
HUA KOPHA 1 CBOWCTE KOPHeN. BuMuCneHe M CpasHeHme KopHel, Bui-
FOAHEHWE NPUKUOKK 3HaHeHHA RopHA. NpeobpasoBaHue YUCNOBLIX U
DYKBEHHbIX BbipaMeHWH, COACPMALLAX PASMKANbI.

BoinonHeHne pacieTos no Gopmysiam, COAEPKALUM PAANKAALI, OCY-
IECTBAAA HeOBXOAMMBLE NOACTAROBKM 1 Npenbpazosanua. Onpepesne-
HWE PABHOCUNBHOCTU BHIDAXEHMI C pafguKkanamu. Peuierue uppayuo-
HANBHBLIX YpasHeHWA. OIHAKOMASHUE C NOHATHEM CTENEHY C GERCTEM-
TeALHBIM NOKa3aTeNeM. HaxomaeHmre 3HaUeHnit CTenenn, ncnoasays
npU HeobXoAMMOCTH MHCTPYMEHTaNbHbIE CPEACTES.

3anUchIBAKUE KOPHA N-H CTeNeKy B BUAE CTENEHKN C APOBHBIM NOKa-
zarenem v Haobopor. DOPMYMPOBaHUE CBOICTS CTeneHelk. Buiuncne-
HUE CTereHeR C PauMOHaNLHBIM NOKA3ATENEM, BbINONHEHME NPUKUIKM
IHAYEHWA CTENRHU, CPABHEHNE CTENEHEN.

Npeobpazosanne YMCAOBLIX M DYKBEHHBIX BLIPAHEHUN, COACPKIULNX
CTENEHY, TPUMEHAA CBONCTEA. PelUeHNe NOKA3ATENbHBIX YPABHEHKA,
Q3HaKOMABGHKE ¢ NPUMEHEHUEM KOPHEH 1M CTENeHER NPU BhIYUCAEHNM
CPeAKUX, feNEHNN OTPE3KA B K30N10TOM CeveHun», Pelledne npuknaa-
HBIX 33734 HE CAOXHBIE NPOLEHTh.

Mpeobpazosanue
anreBpanyeckux
BLIPAMEHUNA

Behinoanerne npecbpasosaHki Bbipamennii, npumeHeHme d)dﬁﬁmyn,
CBA3AMHbIX €O CBOUCTRAMU cTeneHel 1 norapudmos. OnpegeneHne 0b-
NacTi AONYCTUMBIX SHEHEHUA NOF3PUOMULECKOro Boipakenna. Pewe-
Hie NOrapUPMUIECRUX YPABHEHWUNM.

OCHOBBI TPUrOHOMETPUIH

OcHOBHbIE NOHATUA

syveHne pafnaHHOro MeToda n3Mepera YIAos BPatLeHna u ux CBAR3N
C rpadycHol Mepoit. NsobpameHue yInos BpauleHWA Ha ORPYHKHOCTY,
COOTHECEHWE BEMUHMHEI YTAZ C €T0 PACNCAOKeRuem. Popmynuposanue
oRpefeneHuin TPUTOHOMETRUYeCKUX GYHKUWE QAR YIAOE NOBOPATA ¢
OCTPBIX YIAOB NPAMOYFOABHOTO TREYTOABHUKA Y ODBACHEHUE UX B3au-
MOCEAZK.

QCHOBHDBIE TRHUIOROME- HPHMEHEHME QCHOBHBIX TRHTOHOMETPUYECKKX TOXAECTE AAA BblHUC-

TPHY2CKKE TOHOeCTEA

AEHUA 3HEHEHKH TPUTOHOMETPUMECKNX BYHELMIA IO OAHON U3 HUX,
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Copepmatne
obyueHun

XapakTepucTUKa OCHOBHLIX BUAOE AATeNbHOCTH CTYLEHTOB
(1a yposHe yuebHbix aeiicteuii)

MNpeoBpazosanus nbu-
CTRALLIMX
TPUIOHOMETPUMECHUX
BbipaMKeHWA

WNiayueHne OCHOBHBIX QOPMYA TRUTOHOMETPUM: GOPMYALI CAOMKEHWA,
YABOEHWA, NpeobpasoBaHng CyMMBl TOUIOHOMETPUHECKHX GYHKUMI B
MPOU3BLACHWE W fPOU3BEARHMA B CYMMY M MDUMEHEHME NpyU Bbi-
MUCAGHUW SHAYEHUA TPUFOHOMETPUYECKOrD BLIPAKEHNA U YNPOLLEHUA
ero. O3HaKoOMNEHWE CO CBOMCTBAMU CHMMETPUK TOMEK HA eAMHUYHOM
OKPYMXHOCTH i NPUMEHEHUE WX AN BbIBOAA GOPMYA NPUBEAEHNA,

Npocreliine  TPUroHo-
METpPUUIecKMe  ypasHe-
HWA M HEePaBEeHCTBS

PeleHne no GopPMynam 1 TPUTOHOMETPHHECKOMY KPYFY NPOCTERLLNX
TRUIOHOMETPUHECKUX YPABHEHMIA,

MpumeHeHne oBIUMX MeToA0B petleHus ypasHeKuit (npuseaeHue K au-
HEAHOMY, KBAAPATHOMY, METOA PAZNOKEHNA Ha MHOKMUTENH, 3aMEeHb
NepemeHHoi) NPK pewesnn TRUTOHOMETPUYECKUX YPaBHEHUH. YMeHKe

OTMEYATh Ha KPYTe PeLeHna NPOCTRAINX TPUTOHOMETRUYECKMX Hepa-
BEHCTE,

ApPKCHHYC, APKKOCKHYL,
APKTAHFEHC YUCna

O3HakomneHune ¢ noHATUEM OOPATHBIX TPUFGHOMETPUHECKIX BYHKUMIA.
Wzyverne onpegenerinii aprcuHyca, apkKOCKHHYCa, apKTaHreHca Yneha,
GOPMYIUPOBAHNE UX, MIOBPAKEHME HA EAMHUYHON OKPYKHOCTU, NPH-

MEHEHKE PN PeLLeHnN ypaBHeH K,

PYHKUMNK, X CBOKCTEA U rpadrKn

dyHrumnK. Mokatue o
HeNpapbliBHOCTH

YHKLMH

O3HaKOMARHUE € NOHATHEM NEPEMEHHON, NPUMEpaMy 3aBUCHMOCTE]
MENAY NepeMeHHbIMMA.

OzHakomnenue ¢ NOHATUEM rpaduKa, ONPeAeNneHUe NPUHASNERHOCTH
TOUKM rpadury PyHKunK. Dnpegenetue no Gopmyne npocreitued za-
BUCMMOCTH, BUAA ee rpaduKa. Boipaxernue no popmyne oAHON nepe-
MEMHO Yepes apyrue.

Osnaxomnenue ¢ onpeaenetnem GyHKLMK, GOPMYIMPOBaHIe ero.
Haxoxaenne obracty onpegeneHma M oBAICTH 3HaYEHUN $YHKLEMK,

Caolictea dyHKUMM,
Ipadrueckan uHTep-
npeTama.

fipumepel GyHKyUo-
HANBHbIX 3a-
BHCHMMOCTEH B peanb-
HLIX NpoUaccax M Ae-
NEeHUAX

OzHakomEHWE C NPpUMepamut GYHKLMOHANBHEIX 3a8UCUMOCTEI B pe-
BN1bHBIX NPOLECCAX M3 CMEXHBIX Ancunnaut. O3HaKoMAEHKe ¢ 40Ka3a-
TeNLHLIMY PACCYKASHNUAMYU HEKOTOPbIX CBOMRCTS IMHERHON 1 KBagpa-
TUYHO N GYHKLWMIA, NPOBEAEHHE MCCACA0BAHUA NUHEIAHON, KYCOUHO-
NMHERHON, APOBHO-NMHEIHOR U KBaZPATUMHON GYHKUMHI, NocTpoeHue
Mx rpadukos. NocTpoenue u utenue rpadukos dyHKUME. Uccheaosanue
yHKLY.

Cocraenedue 8108 GyRKUMHA NO JAHHOMY YCIOBUIO, PeLEHKe 2a4aY Ha
aRCTpeMym. BeinoAHeHne npeobpasoBanuii rpadura GyHKLMM.

O6paTHble dyHKLMK

W3ydenne nonatha obpartHoil GyHKUNM, Onpesenenue BUaa U No-

CTpoeHue rpaduka 0BpaTHON PYHKLUM, HaxoxaeHHe ee oBinaciv onpe-
fenenns u obnactu snavernit. Fipumerenme cBoitcTs GyHKUMH NpK Ue-
CNEfOBRHUM YDABHEHWUI ¥ PeleHWUK 33434 HA BKCTPeMym, OzHakome-
HUE C NOHATUEM CAOKHON HyHKLM, g
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Copep¥aHue
obydeHun

XapaKTepuCTUKa 0CHOBHLIX BUOOB AGATENLHOCTH CTYAEHTOE
(13 ypoeHe yuebHbix AeficTnit)

CTaneHHble, noKasza-
TeNbHbI®, nAcrapvidgpmu-
uecKMe M TPUTCHOME-
TRUECKME DYHKLUM.
O6paTHblE TpUrOHOME-
TpUUuecKue GyHKUMK

Bolyucnenmne sHavenui yHKrUMA No 2HaveHKi0 aprymedTa. Onpegene-
HUE NOAOXKEHUA TOUYKU HA rpadKe No ee KOOPAUHATAM KM HaobopoT.
Hcrnonb3oBanue cBoNcTs QYHKUME 419 CPABHEHWA 3HaYEHWIH CTeneHel
u horapudmos.

MocTpoeHue rpaduKoB CTeNeHHLIX ¥ NOTapUOMUYECKUX OYHKUUA. Pe-
WeHWe NoKazaTeNbHbiX ¥ NOTapuPMUHECKUX YPIBHEHUI Y HEpaBEeHCTR
NO U3BECTHLIM AATOPUTMBM.

O3HaKomnenne C NoHATHEM HENPEPBIBHON NepuognIeckoit GyrKuMH,
GOPMYNHPOBaAHME CEONCTE CUHYCa M KOCUHYCA, NOCTPOSHUE UX rpady-
KoB. O3HAKOMNEHUE C MOHATMEM FapMOHUUECKIX KoneBaHunil 1 npume-
PAMU rapMOHMMECKMX KONEG2HWIA NA OHNCAHKA NPOLECCOSs B Gusnke K
Bpyrux obNacTax sHanma,

O3HaKOMAEHWE C NOHATUEM pazpwIBHON nepuognueckoil dyHKLMH,
GOPMYNUPOBARME CBOMCTB TAHTEHCA U KOTAHIEHECA, NOCTPOEHME UX Fpa-
GUKOB.

MpumeHeHne CBOUCTS GyHKIMA ANA CPEBHEHUA 3HAYSHMUIT TPUTOHOMET-
PUYECKMX DYHKUMIA, PELUEHNA TPHIOHOMETPUYECKIMX YPaBHEHWA. TTo-
CTPOEHUE rPpaduxos OOPATHLIX TPUTOHOMETPUYBEKUX DYHKUMIL U ontpe-
AeneHue no rpaduKam ux ceoiicTs. BolnonHeHue npeobpasosanna rpa-
duros.

Hakana maTemaTtHiuecKoro aHanusa

MocrepoBsatenbHOCTH

Q3HaKOMNEHUE € NOHATHEM HUCNOBON noCNef0BaATRAbHOCTH, CNOCO-

Oamu ee 3afaHUA, BHIMUCACHUAMY @& uneHOB. O3HAKOMAEHME C NOHA-
TUEM fnpefens NocNefeBaTeneHOCTH. O3HAKOMASGHNE C BEIYMCARHMEM
CYMMBI BECKOHEUYHOTD YUCNDBOTO PRAA HA NPUMEPE BBIYMCNEHNA CyM-
Mbl DECKOHEYHO YBBIBAIWER TEOMETPHYECKON NPOTPECCH.

Pelwerue 33a4 Ha npumeHeHne Gopmynst Cymmbl BECKOHEYHO yOki-
BAOWE TEOMETPUHECKON NPOrpeccinu,

MpouasogHan v ee
npUmereHue

OzHakomeHUE C NOHATUEM TPOUBOAHOA. UayueHue 1 dopmyIupoBa-
HME & MeXaHMMECKOTD ¥ FTeOMETPUYECKOrD CMbICAa, M3YYeHne anro-
PUTMA BBIMMCACHUA NPOUZBOAHON HA NPUMEPE BbIMUCAEHUR MIHOBEH-
HOW CKOPOCTU K YyrNoBoro KosduumnenTa kacatensHoi. CocrasneHue
YPaBHEHUR KacaTenbHOR B 0buiem suge. Yesoerue npasun auddepen-

aneMeHTapHbIX GyHKUMIA, npumeHeHne ans AuddepeHunpoBanns
YHKUMIA, COCTABNEGHIUA YPABHEHUA KBCATENLHGI. U3yuernue Teopem o
CBA3N CROWCTB OYHKLMU 1 MPOHIBOSHON, GOPMYAMPOEKA UX.
fipoBegeHne ¢ NOMOLLLIS NPOUIBOAHON MccneioBaHng dyHKUUK, 3a-
AAHHOA GOPMYNONA. YCTaHOBNEHWE CBAZN CBOKCTB GYHKLUM 1 NPOUZ-
BOAHON NO #x rpadukam. NpumeneHne NPOUIBOAHON ANA PEWEHMWA 3a-
AaH HA HaXOMAeHNE HanBONbLIerD, HAUMEHBLILETO 3HBYEHNUA W HA
HaXOHABHUE JKCTPEMyma,

MepeoobpazHan w
uHTarpan

O3HakoMAeHUE € NOHATUEM UHTETPaNa U NepBoobpasHoi. Maydenne
Apasua BbiYUcheHns repsoobpasHoi M Teopemsl Helotona— Neifinu-
Ua. Peulenne 3asa4 Ha CBA3L NEPBOOOPA3HON U ee NPOUIBOAHON, BbI-
yucnenre nepeoobpasHon ANa AaHHOR GyHEUKWK. Peluenne 33434 Ha
NPUMEHEHKE MHTEIPANa ANA BhIMUCAEHNA PUINMECKUX BEAWMMKWH W NA0-

Wanei.
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CopepaHue
obyueHun

XapaKTepUCTUKE OCHOBHbIX BUAOE AEATENLHOCTU CTYAEHTOB
(Ha ypoeHe yuebubix aelicTauii)

YpaBHeHKA n HepageHCTEa

YpasHeHun 1 cucre-
Mbl YpaBHaHWii.
HepageHcrea u cu-
CTeMbl HEPABBHCTE ¢
ABYMA MepemeHHzl-
My

Q3HakoMNBHUE C NPOCTEHLIMMU CBEABHNAMMN O KOPHAX aareBpanyeckmx
YPAaBHEHUA, NOMATUSMM MCCAGAOBAHMA YPABHEHMN U CHCTEM YpabHe-
HUiA. M3ydenye TEOpHU PaBHOCUAILHOCTH YPABHEHUA U ee fPUMEHEHNS.
MMoBTOPeHME 3aNUCK PeLIEHMA CTAHAAPTHLIX YPaBHEHUH, NPUEMOB npe-
06pazosaHua YpagHeHNi Ana CBeAGHMA K CTAHAAPTHOMY YPIBHEHHEO.
Peuienne paunoHaNbHbix, MPPALMOHANBHEIX, NOKA3ATEBHEIX W TPUIO-
HOMETPUHECKUX YPABHEHUA U CucTem. MCNONb2oBaHWe CBOMCTB U rpa-
PuUMmOe DYHKLUMIR A8 pelleHuR ypaBHeHuit. (IOBTOpEHUE QCHOBHbIX
MPUEMOB peUieHMS CUCTem. PelieHre ypaBHEMKWI ¢ NpYMEHEHHEM BCEX
NPUemoB (PAsNOMEHNA HE MHOMUTEAN, BBEASHNA HOBbIX HEM2BECTHBIX,
NOACTAHOBKU, rpaduieckoro metoaal.

Pellienne CUCTEM YPABHEHWUI ¢ MPUMEHERWEM PAINWUHBIX CHOCOBOE.
O3HakomieHue ¢ 06LWMMM BOTIPOtamMi PELIBHUA HEPABEHCTS M UCAO/b-
30BaxWe CBOACTB ¥ rpaduKos GyHKuMi NPU peweHuM HepaseHcTs. Pe-
WekHne HePaBEHCTE U CUCTEM HEPABEHCTB C NPUMEHEHMEM PATNYRbIX
cnocobos. NpUMeHeHNe MaTEMATUYECKUX METOA0B AN PELUEHUA CO-
ASKATEADHDBIX 38184 13 Pa3MUHbIX 0BNaCTeR HaYKK 1 NPaKTUKU. WH-
TEPNPETHPOBAHNE PE3YNLTATOB C YHETOM PeanbHbiX OTpAHUYEHU,

Jnemerr

bi KOMBUHATOPUKM, TROPUW BEPOATHOCTEI M CTATUCTUKRY

OcHOBHBIE NOHATHA
KOMOMHATOPUKIM

W3yueHune npasnna KOMBUHATOPUKK U NPUMEHEHWE NPY PELLEHUN KOM-
BuHaTopHbIX 33424, PelieHne KOMBUHATOPHDIX 3334 METOA0M Hepe-
6opa ¥ MO NPaBUAY YMHOMKEMMA.

Q3HaKOMNEHWE C NOHATUAMM KOMBHUHATOPKKY: PAZMELLLEHMAMM, CO-
4eTaHUAMY, NePeCTIHOBKAMK U GOPMYNAMNA ANRA WX BoiYUcAeHnA. O6b-
ACHEHME U NIpUMEHEHKE GOPMYN DAR BLIMUCASHUR PasMeLLEHui, nepe-
CTAHOBOK ¥4 COYRTAHNN NPY pelweHnd 3aaay. O3HakomneHmne ¢ BUHOMOM
HeioToRa ¥ TpeyronbHUkoM MNackans. PewerHne npakTuieckux 3agay ¢
MCNONbL30OBAHUEM NOHATUIA 1 NPABUA KOMBUHATORMKM

DASMEHTEI TEOPUH Be-
POATHOCTEHA

W3ydenmne knaccMuecKoro onpeaeneHmna BEPOATHOCTH, CBORCTB BEPO-
ATHOCTH, TEOPEMBI O CYMME BEPOATHOCTRI, PACCMOTPEHUE NPUMEPOB
BbIYMCAEHUA BEPOATHOCTEN. PeileHne 33434 H3 BbIYUCAEHNE BePOAT-
HocTel coBriTUi

fpepcragneHue Aan-
Hbix {Tabaugsl, Ana-
rpammbi, rpadugmn)

O3HaKOMIEHUE C NPEACTABNSHUEM YNCAOBLIX AAHHbIX U MX XapaKTe-
PUCTUKaMK, PelleHue NpakTHYecknx 3a8ay Ha o6paboTry HHMETOBLIX
AAHHBIX, BLIMUCNGHUE WX XBPAKTEPUCTUK

FrEQOMETPUA

Mpamble M RIOCKOCT
B NIpOCTPaHCTER

DOPMYIMPOBKA U NPUBEAEHWE AOKAIATENLCTB MPUIHAKOE BIAUMMOLD
PAcnOAQKEHUA NPAMBIX W NNOCKOCTEHR. Pacno3HaBaHne Ha YepTeskax u
MOAGNAX Pa3zNUYHBIX CAYMAER B3AKMHOFO PACTIONOKEHWA RPAMBIX W
NADCKOCTEN, apIYMEHTHPOBAHUE CBOMX CYMHAEHWM. PopmynAupoBaHme
onpeaeneHuii, MPW3HAKOB U CBOWCTB NapanefibHbiX U NepneHanKysp-
HBIX NINOCKOCTRHR, OBYTRAHHBIX M ANHERHBIX YrN0E.

BGINOAHEHKE NOCTPOBHUA YINADE MEWOY NPSMBIMU, NPAMON W nAo-
CKOCTbIO, MENKAY NAOCKOCTAMY MO ONUCAMMIO M PACNO3HABAHWe UX Ha
moaensx. [IPUMEHeHNE IPU3HAKOB W CBOICTE PACHONOHKEHWA NPAMBIX 1
NNOCKOCTEN NPW pelueHuy 3a4a4.

N3cbpaxenne Ha PUCYHKAX W KOHCTPYMPOBAHWE HA MOAEnAX nep-
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Conepmanne
obyuyeHus

XapakTepucTuKa OCHOBHBIX BUA0B AeATEABHOCTH CTYARHTOR
{na yposue yuyebHbix geicTeuii)

NEHAUKYAPOB W HaRAOHHLIX K NAOCKOCTH, OPAMBIX, MapafneasHbIX
MAOCKOCTEH, YINOB MEMAY NPAMAH U NACCKOCTBIO M OBOCHOBaMUE Mo-
CTpoeHUa, PellieHie 33139 HA BbINUCAGHKHE FEOMETPUMECKUX BEAUUMH,
QAWUCBIBAHUE PACCTORHMA OT TOUKHM AD MAOCKOCTH, OT APAMGH 40 NAOC-
KOCTH, MEMAY NNOCKOCTAMKN, MEMAY CKPELMBAICIIMMUCA NPHMBIMK,
MEKAY MPOUIBOABHBIMA QUIYDAMUM B NPOCTPAHCTEE,

DOPMYAMPOBAHME M AOKA3LIBAHUE OCHORHBIX TEOPEM O DPACCTOAHMAX
{Teopem cywiecTeoBanus, caoiicTea).

Mz206paxenne Ha 4epTeax u MOSENAX PaccrofHWA U 0BOCHOEIHME
CBOUX cyxpeHnit. OnpeneneHue W BhIMMCIEHME PACcCTOAHUA B NPO-
crpaHcTge. lpumenenne Gopmyn n TEOPEM NNAHUMETRUM AR PeLUeHUs
2apav. O3HOKOMAEHUE € NOMAMUEM NAPONAENLHOZ0 TPOEKMUPOBGHUR U
€g0 ceolicmsamu, POPMYNMPOBAHKE TEOPEMB! O NAOWAAN OPTOTOHANb-
HOR HPOSKIMH MHOIOYIONBHKMKA.

MNpumeHeHre Teopun aN% 0GOCHOBAHUA NOCTPOSHMNIA M BbIUMENEHII,
APFYMEHTUPOBAHNE CBOMX CYMAEHUI O BIAUMHOM PACNONOMKEHNN NPO-
CTPAHCTBEHHLIX GUTYp.

MHororpaHHUKM

Onucanme u xapakTepucTuka PazinymbIX BWAOE MHOTOFPAEHHUKOS, Ne-
pevucieHe X SIAEMEHTOB M CBONCTE.
M3obpameHie MHOTOPAHHWKOE W BBINOAHEHKe NOCTPORHKA Ha M30-
BpaxeHnax 1 MoAenax MHOTOTPaHHUKOE,
BoINUCNEHUE NUHEAHBIX 3NEMEHTOR ¥ YIIOB B NPOCTPAHCTEEHHbIX KOH-
PUrypaunsx, apryMeHTUpoOBaHne CROMX CyMKAeHUN, XapakrepucTuka 1
U30BPaKEHME CRULHUR, PAZBEPMKL MHOZO2PANHUKOS, BEiYUCAEHUE
MAOULAAEHA NOBRPXHOCTER,
NocTpoenue npocTeiwnx cedernit kyBa, npuamsy, nupamugbl. Npu-
MEHEHUE GAKTOB ¥ CBeAeHMI N2 NNaRUMETPUK. O3HAKOMAGHME ¢ Bu-
D3MU CUMMETPHIA B NPOCTPAHCTBE, hOpMYNIMPOBaHHE OnpeaeseHi 1
CBOUCTE. XAPaKTEPUCTUKA CUMMETPUM TeN BPaLieHuts 1 MHOTOTpaMHK-
KOB. fIpMMeHeHNe CBORCTE CUMMETPUN NPU PeeHKK 3a8a4. Ncnosip-
30BAHNE NPUMOOPETEHHbBIX 3HAHMIA ANA UCCNEAOBAHMA U MOAE-
AVPOBAHUA HECNOMKHBIX 33434,
W306pamerHne OCHOBHBIX MHOTOTPAHHIKOE 1 BRINOAHEHNE PUCYHKOS No
YENoBUAM 33884 )

Tena v NOBEPXHOCTH
BpAaWEeHUn

O3HAKOMARHME ¢ NOHATUAMM NAOLIAAY U OBBEMA, AKCMOMAMM U CBOI-
cTBamu. Pellenne 3a4a4 Ha Bal4ncnenne naolaaei nnackux duryp ¢
MPUMEHEHUEM COOTBETCTRYIOIMX GOPMYA U DAKTOE U2 NAAHUMETPHM.
v3yMeHune TeopemM O BbIMMEAEHUA 0OBEMOB NPOCTPAHCTBEHHBIX TeN,
peweHue 33334 Ha NpumedeHne Gopmyn BoldncreHus oObnemos, U3y-
yeHne GOPMYN ANA BBIMMCAEHWA NAOLLAARH NOBEPXHOCTEN MHO-
FOrPaHHMKOB # TeN BpaweHus. O3HAKOMABHUE C METOMOM BbMUCE-
HWA NAOWAAK NOBEPXHOCTH cheprl. PelleHWe 33439 Ha BbluMcienMe
NAoWagaed I0BEPXHOCTH NPOCTPAHCTBEHHbIX Ten

KoopauHaThl U
BEKTOpbLI

O32HaKOMANEHWE C NOHATUEM BEKTOPA. M2yueHne SerapToBoi CUcTembl
KOOPAUHAT B NPOCTPAHCTEE, NOCTPOLHUE NO 3303HHBIM KOOPAUHATAM
TOYEK W MI0CKOCTER, HAXOMASHUE KOOPAWHET TOYEK,
HaxowaeHUe ypasHeHWii OKPYKHOCTY, Chepbl, NAOCKOCTU, Bbitmc-
SIEHUE PACCTOAHUIA MEK DY TOUKAMMU.
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CopepwaHue XapaKTepUCTUKE OCHOBHBIX BHAOE ACATENLHOCTH CTYHEHTOR
obyueHusn {Ha ypoeHe yuebHbIX gelicTEnit)

Msyq@nue CBOWCTB BEKTOPHBIX BEIMYMH, NPABU/ Pa3/OKEHNA BEK-
TOPOB B TDEXMEPHOM NPOCTPAHCTBE, NPABUA HAXOMASHWA KOOPAWHAT
BEKTOpa B NPOCTRAHCTES, NPaska AeliCTBUN C BEKTOPaAMM, 388aHHEIMU
roopauHatamu. [puMeHeHe Teopu Npu peleHuy 3aaad Ha aeii-
CTBus ¢ BEKTOPamMn. 3yyeHue CKafAPHOTO NPOU3BEAEHNUA BEKTOPOR,
BEKTOPHOrC YPBBHEHUA NPAMOIR U NNOCKOCTU, TIPUMEHEHUE Teopium
Mpy pelleHnn 3a4a4 Ha AeRCTBUA C BEKTOPAMM, KOOPAMHATHBIA MeToa,
NPUMEHEHWE BEKTOPOB A/1A BRIMUCIEHNA BEAWMMMH YINOB W PACCTORHIIA,
O2HaKOMAGHUE ¢ JOKA3ATENLCTBAMK TEOPEM CTEPEOMETPUM O BAG~
MMHOM DECAOADHKEHUN IPAMBIX W NAOCKOCTE! € MCNOAb30BAHWEM BEK-
TOPOB.

YYebHO-MEeTOANYECKOE U MATEPHANIbHO-TEXHUYECKOE 0BecneueHue nporpammsi
y4yebHOK AMCUMNAKHDBI

OcsoeHue nporpammel yueGHOR AnCUMINUHBl «MaTemaTUKa» NPeAnoAaraeT Hasiuume B
npadeccuonanbHoll  06pasogaTenbHOl OpraHM3atvm, peanuayioweir obpasoBareneHyi0 npo-
rpammy cpegHero obuwero obpasosanna B Npepenax OCBOEHWA O6Paz0BATENbHON NPorpammb:
CNO Ha base ocHosHoro obwero obpasosakua, yyebHoro kabuxera, B KOTOPOM MMEETCH BOE-
MOXKHOCTL 0BecneunTs obydawwmmen csobogHbIit focTyn & UHTEpHET BO BpemA y4ebHoro saHa-
THA U fepuo s BHeyH ebHON AeATeNbHOCTH,

flomeltenue KabuHeTa AOMKHO YAOBNETBOPATE TpeBosaHuam CaHUTapHO-3NNZEeMUD-
Aorudeckux npasun 1 Hopmatnees (Canliub 2.4.2 Ne 178-02) # 61Tk OCHALEHO TUIOBBIM 0BOpY-
AOBIHNEM, YKAZAHHBIM B HACTOAWMX TpeBoBaHWAX, B TOM YKMCAE CNELUANU3HUPOBAHHON yyeBHON
MeBenbio N CpeAcTEamM 0BYUEHM, AOCTATOYHBIMN ANR BLINOHERMA TPEBOBAHKI K YPOBHIO noa-
rOTOBKK OByHAOWMACSH.

B xabuHeTe foMKHO GuITb MybTUMEeANIHOE 0BOpPYAOBaHUE, NOCPEACTEOM KOTOPOro yyacrt-
H1KW 00Pa30BaTeLHOTO NPOLLECEa MOTYT NPOCMATPUBATE BU3YANbHYIO MHGOPMALMIO MO MaTtema-
THKe, CO3AABATL NPE3EHTAUMM, BUALOMATEPUANBE, UHBIE JOKYMEHTHI.

B cocTaB y4ebHO-METOAMHECKOrO 1 MATEPUANBHO-TEXHUYECKOTO 0Becnederunn NpPOrPamMmbl
yuebHOM gucumninmbl «MaTtemaTika» BXOAAT:

" MHOTOQYHKUWOHANBHBIA KOMIMIEKS NpenogasaTens;
* HarnAgHble nocobus (KOMMnexTbl yuebHbIX Tabnuu, NNaKaToB, NOPTPETOB BbIAAWMXCH

YHEHBIX-MATEMATUKOR U ap.);

* UHPOPMALMORHO-KOMMYHUKETHEMbIE CpeACTRa:
IKPAHHO-3BYKOBbBIE Nnocobua:
* KOMNNEKT TeXHUYECKOR AOKYMEHTALMW, B TOM YMCNEe NACNOPTa Ha cpenctsa obyueHus, UH-
CTRPYKLMU NO MX UCHONBL3OBAHMIO ¥ TexHKuKe He3onacHocTy;
« BUBANOTEYHBIN doMa,

B BubanoTeunbiil douHs 8X0aRT yuebHUKY, yuebHO-meToaNecKue KommaeKTsl (YMK), o6ec-
NeunBalpne ocsoeHue y4ebHoi AncUMnAnHel «MaTemaTrka», peKOMeHAOBaHHbIE UK AOMY-
WieHHbie ANA UCHOALICBAHNA 8 NPOPECCUOHANBHBIX 0BPA3OBATENLHbIX OPrAHN3aLMAX, peanusy-
oWKx 0bpazosaTenbHy0 NporpamMmy cpegHere ofwero obpasosanns B npegenax OCBOeHUR 06-
pa3oBaTeNLHON nporpamMmel CRO Ha Gaze 0CHOBHOTO 06WEro obpasoBaums.
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BrbuoTeuHslit pona moxkeT BbiTh AONOAHEH SHUMKAONEAKAMM, CIPABOYHUKAMY, HAYYHOM,
HAYYHO-MONYAARHONR M APYTOK IUTEPATYPOK NO MaTemaTHKe.

B npoyecce oceoenna nporpammet y1ebHoi aucuunamie «MaTemaTMKka cryaeHTbl 40/~
Hbi MONYYUTH BO3MOMKHOCTD AOCTYNA K DAGKTPOHHEIM yyeGHBIM MaTepuanam [o MaTemaTuxe,
UMEILLMCA B CBODOAHOM JOCTYNE & CeTH WHTEPHET (3NEKTPOHHBLIM KHUIBM, NPaKTUKyMam, Te-
cTam, marepuanam EI3 m gp.).
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UnpopmanmoHHoe obecneyeHne obyuerHus
OcHOBHBIE UCTOMHUKM!

1 Anumos iLA. n ap. Martematuka: anrebpa M Hadana MaTeMaTHUECKOrD aHanunsa,
reomeTpua. Anrebpa u Havana matemaTMYeckoro ananusa (6azoBbifi M yrayBaeHwHbi
yposrwn}, 10—11 knacew. — M., 2021, 463c.

2 Aranacad 1. C., Byryzos B. @, Kagomues C. B. u ap. MarematuKa: anrebpa W Hasana
MaTemaTMHeckoro aHanusa. Feometpus. leomerpua (6azoBolil M yraySaermblii yposHn).
10—11 wnaccw. — M., 2020, 259¢.

3 bawmakes M. W. Matematura: yueBHuK ANA  CTYA.  YuDeMAeHW cpen. npod.
obpazoBanpa, — M., 2019, 394,

4 bawmaros M. UK. MatemaTuka. CBOpHUK 3324 NPOGUALHON HATPABAEHHOETH: yueb.
nocofue ana cryg. yupemaenuii cpea, npod. obpasosanun. — M., 2021, 333c.

2 hawmakos M. . Martemaruka. 3agautuk: yueb. nocofive Ana cTyh. yapeKaeHun cpen,
npod. obpazoranua. — M., 2020, 221c.

& bawmakos MM, MaTemaTuka. INEKTPOHHLIE y4eB.-METOL, KOMAABKE ANA  CryA.
ySpexAeHul cpea. npod. obpasosaHuna. — M., 2021, 256¢.

7 bawmaros M.W. Matemaruka {6a3ossiil yposeHns). 10 knace, — M., 2021, 345¢,

8 Bawmaros M.K. MaTematuka (623086t yposens). 11 knace. — M., 2020, 354c¢,

9 Bawmaros M. U. Anrebpa v Hauana aHanusa, reomeTpua. 10 knacc. — M., 2020, 423c.

10 Boromonos, H.B. Adrebpa WM Mavana aHanusa: yuebroe nocobue Ana  cpenrero
npopeccnonanbioro obpaszosamnn / H. B. Boromonos. «— Mocksa ¢ spatenscreo KpauT,
2022, - 240¢.

11 Boromonog, H. B. AsreBpa u Hauyana ananusa : yueb. nocobue gna CMO / H. B, Boromonos.
— M.: U3parenscreo Opair, 2020. — 240 c.

LononHUTeALHbIE MCTOUYHWKK]

12 ®epepanbumit 3akoH or 29.12.2012 No 273-03 «06 obpazosann B Poccuiickol
Pepepaummn,

13 Mucemo fenaptamedTa FOCYAAPCTEEHHON MOAMTUKW B chepe nMOAroTOBKKM pabounx
Kagpos n IO MuHucrepcraa obpazosadua 1 Haykw PO or 17.03.2015 No 06-259
«Pexomengalumu ro OpraHMsauMK nonayueHus cpegHero oblwero obpazosanus B
npedenax oceoeHns obpPazoBaTeNbHLIX TIPOrPAMM CPeAHErs NPOGECcCUOHANBHOMD
obpasosanun Ha bOase ocHoBHOro obulero o6pazoBaMuA ¢ yyeTom TpebosaHuil
defepanbHbiX  TOCYAapCTBEHHBIX  0BpazoBaTeNbHbIX  CTaHAAPTOB W noayyaemai
NPOGECCHUM NN CNEUNANBHOCTH CPeAHEro NPOdetcnOHaNLHOTO obpazosanuay,

Hureprer-pecypibt:

14 CaiiT magatenbekoro goma «lepeoe centabpar: http://festival.lseptember.ru

15 Obpa3zosaTentHlit maTemaTuuecknii CaiiT: http://www.exponenta.ru

16 WkonbHas matemaTUKa ANn TpoevHuKoB: http://matematika.ucoz.com

17 Matemarura: £I'3 u MA no maTemaTuke, OTKPBITb? Gank sapanwnii: hitp://urtest.ru

18 WHQOPMALNOHHbIE, TPEHUPOBOYHBIE M KOHTPONLHbIR MaTepHanbl: www.fcior.edu.ru

19 Eaunan koanexumun uudpoeeix 0BpasoBaTenbHbIX pecypeos:
www.school-collection.edu.ru

24






