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IosicHuTeNLHAA 3aNIUCKA

IIporpamma 00111€00pa30BaTEIBLHON y4eOHOM JUCLIUIIINHBI
«MaremaTuka: anareOpa W Hadajga MaT€MaTUYECKOrO AaHajau3a; I'eOMETPUs»
npeaHa3HaueHa Uil M3YYeHUs MaTreMaTUKd B MOPodeCCHOHATbHBIX
obpazoBatenbHbiX opranuzanusax CIIO, peanusyromnumx o6pa3oBaTEIbHYIO
MpoTrpamMMy CpeaHEero oliiero oOpa3oBaHus B Mpe/eiaax OCBOCHUS OCHOBHOM
npodeccruoHaIbHON oOpa3zoBatenbHOM mporpammbel CIIO (OITOIT CITO) Ha
0a3ze 0OCHOBHOT0 00111eT0 00pa30BaHMs MPHU MOATOTOBKE KBATHU(UIITPOBAHHBIX
paboyuxX U CiyKallHX.

Pabouas mporpamma y4yeOHOM IUCHMIUIMHBI pa3pabOTaHAa HAa OCHOBE
OpUMEpPHOW mporpamMmbl ydyeOHOM aucuuiiuHbl «MaTtemaTtuka: airedpa u
Hayaja MAaTeMaTU4YecKOro aHaiu3a; T[eoMETpus» Uil MpodeccroHaIbHbBIX
00pa30BaTeIbHBIX OpraHu3aluii 1po(heCCUOHATIBHOTO oOpa3zoBaHusl,
peanu3yromux 00pa3oBaTeIbHYIO0 MPOrpaMMy CpeIHEero ooOuiero odpa3zoBaHuS,
OpU  TOATOTOBKE  KBAIM(PHUIMPOBAHHBIX  pabouyMxX M CIy)XKallux,
PEKOMEH/I0BaHHAas denepalibHbIM roCy/1apCTBEHHBIM aBTOHOMHBIM
yupexaeHueM «®DenepalbHbli MHCTUTYT pa3BUTHS o0pazoBaHus» (OI'AY
«®UPO») (ITpotokon Ne 3 ot 21 wmronms 2015 r. PerucrpannoHHBIE HOMEP
penersun 377 ot 23 wurona 2015 r. ®I'AY «DUPOy», aBrop — M. U.
bammakoB, mokTop (U3NKO-MaTeMaTHYeCKUX HayK, akageMuk Poccuiickoi
akaJeMuH oOpa3oBaHus, Mpodeccop) U muchMa MHHHCTEPCTBA 00pa30BaHUA U
Hayku P® ot 17 mapra 2015 . Ne 06-259 «Pexomenpanuu mno opraHu3aiuu
NOJy4yeHUs:  cpenHero ooOmero oOpa3oBaHMs B Ipeneiax  OCBOEHHUS
00pa30BaTeNbHBIX MPOTPaMM CPEAHET0 MPOQPECCHOHAIBLHOTO 00pa3oBaHUS Ha
0a3ze OCHOBHOTO O0IIero oOpa3oBaHus ¢ y4y€ToM TpeOoBaHUi (eaepabHbIX
roCyIapCTBEHHBIX 00pa3oBaTeIbHBIX CTAaHAAPTOB M IoOJlydaeMoil mpodeccuu,
JUTst Tipoheccuii:

23.01.03 ABTOMEXaHUK,
08.01.05 Macrep cTONsIpHO — MIOTHUYHBIX U MAPKETHBIX padoT,
15.01.05 Capiuk pyyHOi U YaCTUYHO MEXaHU3UPOBAHHOW CBAPKH (HAILJIABKH)
23.01.06 MammHHACT TOPOKHBIX U CTPOUTENIBHBIX MAILIHH,
23.01.07 MammHuct kpaHa (KpaHOBIIMK).
CornacHo PexomenpanusMm wMaremMaTMka HW3Y4aeTcs B YUPEKICHUAX

cpeaHero nmpoeCCUOHATIBHOTO 00pa3oBaHUsl ¢ y4yeToM MpoQuis MoIydyaeMoro
npodeccuonanbHoro  obpaszoBanusa. [lpodgunb  gaHHBIX  Tpodeccuit  —
TEXHUYECKUU.

ITpu ocBoenuu npodeccuit CIIO TexHHUeckoro nmpoduis Ha OCHOBAaHUU
pekoMeHauuii «MaremaTtuka: aiaredpa ¥ Hayajia MaTeMaTUYECKOro aHaIu3a;
reoMeTpusl» U3ydaercs: Kak npoduiibHasg ydeOHas AMCIMUIUIMHA B oObeMe 285
yacoB. OcBoeHue oOydaromMMucsi paboyell mporpaMmbl — 3aBeplIacTCs
00s13aTeNbHON aTTeCTAlIMEN B BH/IE DK3aMeEHa.

Copepxanue mnporpamMMmbl  «Martematuka: anaredpa W Hadana
MaTeMaTUYECKOr0 aHalau3a; TEeOMETPUsH  HaNpaBiICHO Ha JOCTUXKEHHE



CIIEAYIOIIUX LIEJICH:

~ obecneueHre CGHOPMHUPOBAHHOCTH MPEJACTABICHUNH O COIMAJIbHBIX,
KYJIbTYPHBIX U HCTOpUUYECKHUX (DaKTOpax CTAHOBJICHUS MAaTEMaTUKU;

- o0ecrniedeHue CPOPMHUPOBAHHOCTH JIOTUYECKOTO, AJTOPUTMUUYECKOrO U
MaTEeMaTUYECKOTO MBIIIJICHUS,

- obecnieueHre chPOPMUPOBAHHOCTH YMEHUN TPUMEHSTH MOJTYyYEHHBIC 3HAHUS
MIPU PEIICHUN PA3INYHBIX 3a7ad,

— obecnieueHue cHOPMUPOBAHHOCTU MPEJCTABICHUNA O MaTEeMaTHKE Kak
4acTH OOIIEYEeTOBEUYECKON KYJIbTYpPhl, yYHHUBEPCAIBHOM S3bIKE HaAYKH,
MTO3BOJISIIONIEM OINMKUCHIBATh U U3yYaTh peabHBIC TIPOIECCHI U SBJICHHUS.

B nmporpamMmy  BKIIOUEHO  COJIEpKaHWE, HamlpaBJISHHOE  Ha
dbopMupoBaHue 'y  CTYJACHTOB  KOMIICTEHIIMH, HEOOXOIUMBIX IS
kauectBeHHOro ocBoeHusa OIIOII CIIO wna 06a3e OCHOBHOrO OOILErO
o0pa3oBaHMs C TOJYYEHHEM CpEIHEro OO0Iero oO0pa3oBaHUS; IPOrpPaMMBbI
MIOJATOTOBKH KBaIu(pHUIMpoBaHHBIX padbounx u ciyskamux (IIITKPC).

IIporpamMmma coaepXKUT TEMAaTUUECKUM TIJIaH, OTPAXKAOUIUKA KOJIUYECTBO

4acoB, BBLACISIEMOE Ha H3ydeHHME MareMaTthuku B ydpexzaeHusax CIIO npwm
OBJIAJICHUN OOydaromMMHUcs mnpodeccussMu  TeXHu4yeckoro mnpoduns. B
TEMaTUYECKHH TJIaH BKIFOYEHBI CAMOCTOATEIbHBIC U MPAKTUYECKUE PAOOTHI.

Paboueit mporpamMmoil TpPeayCMOTPEHO BBINOJHEHHE OOYyYarOIIMMHUCS
WHAUBUAYAIbHBIX  IMPOEKTOB, TMPEICTaBISIOMMX Cco00H o0co0yro  ¢opmy
OpraHM3alMd JeATENbHOCTH oOywatonmxcs (yuyeOHOe HCClIelOBaHUE WU
yueOHBI MpoeKT). MHauBHIyaNbHBI NPOEKT BBINOJHAECTCA O0y4arOIIUMCS
CaMOCTOSITENTLHO MO/ PYKOBOJICTBOM IPETOIaBATENIS.

[Iporpamma MOXET UCIHOJIB30BAaThCA  JIPYTUMU  Npo(dhecCUOHATBHBIMU
00pa30BaTENbHBIMU OPTaHU3AIMSIMH TEXHUYECKOTO MPO(HIIs, peatn3yronumMu
o0pa3zoBaTeIbHYI0 MpOorpaMMy cpeaHero oOiiero oOpa3oBaHusl B mpejesiax
ocsoenust OITOIT CITO nHa 6a3e ocHOBHOTO 0011ero oopazosanus (ITTTKPC).



1. O0mas xapakTepucTHKA y4eOHOH JuCHUIINHBI « MaTeMaTuKa:
ajiredOpa u HaAa4YaJ1Ia MaTeMaTHYIECKOI0 aHAJIU3Aa; TeOMeTPH s

Marematuka sBisieTcs (QyHIaMEeHTaIbHOW 0011e00pa3oBaTeIbHOM
TUCIUIUIMHON CO CIIOKUBIIMMCSI YCTOWYMBBIM COJEPKAHHEM M OOIIMMU
TpeOOBaHUSIMU K OJATOTOBKE O0yYarOIIMXCS.

B npoeccuoHaIbHBIX 00pa3zoBaTEIbHBIX OpraHU3aLHUsIX,
peanu3yomux  00pa3oBaTelibHYI0  OpOrpaMMy  CpeIHero  oOIero
oopazoBanust B mpenenax ocBoeHuss OIIOII CIIO na 06a3e OCHOBHOTO
obmiero o0Opa3oBaHUs, U3YyUYCHHUE MAaTEMAaTUKA WMEET CBOM OCOOCHHOCTH B
3aBUCUMOCTHU OT Npoduist npodhecCUOHATBHOTO 00pa30BaHUsl.

OO0mue 1eau MU3ydYeHUs] MaTeMaTUKH  PEAM3YyIOTCS B YEThIpeX
HaMpaBJICHUSIX:

- oOiee npeacraBiieHHe 00 UesiX U METOJIaX MaTeMaTHKU;

~ HHTEJUIEKTYaJIbHOE Pa3BUTHE;

~ OBJIAJICHUE HEOOXOJUMBIMHU KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMU;

~ BOCHHUTATEIbHOE BO3JEHUCTBUE.

Conepxxanue y4yeOHOMW JUCHUIUIMHBI pa3pabOTaHO B COOTBETCTBUU C

OCHOBHBIMH COJICPKATEIILHBIMU JTUHUSIMU OOYUE€HUSI MaTEMaTHUKE:

e ajireOpawyeckasi JIMHUS, BKIIIOYAIOIIAasi CUCTEMaTU3allMI0 CBEJICHUN O
YUCJax; M3y4YeHHE HOBBIX U OOOOIEHHE paHee H3YUYCHHBIX OIepaluid
(BO3BEZIeHUE B CTEIEHb, U3BJIICUYCHHUE KOPHS, Jorapu@MupoBaHue, CUHYC,
KOCUHYC, TaHT€HC, KOTAHIeHC W OOpaTHbIE K HUM); M3y4YE€HHE HOBBIX
BUJIOB YHCJIOBBIX BBIPAXKECHUHM U  (POpMys;  COBEPIICHCTBOBAHUE
MPAaKTUYECKUX HABBIKOB W BBIYMCIUTEIIBHOW KYyJIbTYpPhl, PacIIMpEHUE U
COBEpPIIICHCTBOBAHUE areOpanvyecKkoro ammapara, c(GOpMHPOBAHHOIO B
OCHOBHOM IIKOJIe, U €r0 HNPUMEHEHHE K PEIICHUI0 MaTeMaTUYECKUX U
MPUKJIAAHBIX 3a]a4;

e TEOPETUKO-PYHKIMOHAIbHASL JIMHUS, BKJIIOYAIONas CHUCTEMATH3allul0 |
paciimpeHre CBEACHUU O (PYHKIMAX, COBEPIICHCTBOBaAHUE TIpahUIECKUX
YMEHUH; 3HAKOMCTBO C  OCHOBHBIMU  HJACSIMHM W  METOJaMU
MaTeMaTHYECKOT0 aHajiu3a B OOBbEME, MO3BOJSIONIEM MCCIIEI0BATh
AJeMEHTapHble (QYHKIMUM W pelaTh MOPOCTEUIINEe TreoMETpUYECKue,
(busznueckue U Apyrue NpUuKIagHbIe 3a1a4u;

e JINHUSI YpPaBHEHUHW M HEPABEHCTB, OCHOBAHHAs Ha TMIOCTPOCHUU U

HCCJIEIOBAaHUH MaTEMaTUYECKUX MO/IEJIE, MEPECEKAOLIASICS c
AreOpanyecKol M TEOPETUKO-(PYHKITMOHAIbHON JIMHUSIMUA W BKJTIOUAFOIIAS
pa3BUTHE u COBEPILICHCTBOBAHUE TEXHUKHU anreOpandecKux

npeoOpa3oBaHuil JIJII  PEIICHUS YPaBHECHHM, HEPaBEHCTB U CHUCTEM;
dbopmupoBaHUE CIIOCOOHOCTH CTPOUTh W HCCIEAOBATH MPOCTEUIIINE
MaTeMaTUYECKUE MOJICJIM NpPU PELICHWH NPUKIAAHBIX 3a7ad, 3a4ad U3
CMEXHBIX U CIEUHUATbHBIX JTUCUMILINH;

e TCOMETpPHUYECKas JIMHUS, BKJIIOYAIOIIAsd HAIISIHBIE NPEICTABICHUA O
MPOCTPAHCTBEHHBIX (PUTypax W H3y4YEHHE WX CBOUCTB, (popMupOBaHHE U



pa3BUTHE MPOCTPAHCTBEHHOIO  BOOOpa)XEHHUs, pPa3BUTHE CIOCOOOB
r€OMETPUUCCKUX U3MEPEHUM, KOOPAUHATHOTO U BEKTOPHOTO METOIOB ISt
pelIeHrss MaTeMaTUYeCKUX U MPUKIAAHBIX 33/1a4;

e CTOXAaCTUYECKas JIMHUS, OCHOBAHHASI HA PAa3BUTUHM KOMOMHATOPHBIX YMEHUH,
MPE/ICTaBJICHU O  BEPOATHOCTHO-CTATUCTUYECKUX  3aKOHOMEPHOCTSX
OKPY’KaIoIllero MHpa.

2. MecTo y4eOHOI TUCHUILIUHBI B y4eOHOM IJIaHe

VYuebnas  gucrumuimHa — «MaremaTuka: anreOpa W Hayana
MaTEeMaTUYEeCKOr0 aHaliu3a; T[EeOMETPHUs» OTHOCHUTCS K 00s3aTeabHOMN
npeaMeTHoit obmactu «Maremaruka U uHopmarukay PI'OC cpegnero
o6111ero oOpa3oBaHUs.

B mpodeccroHanbHbIX 00pa30BaTENbHBIX OpPraHU3AlUAX, PEeaTU3yIOMINX
00pa3oBaTeNIbHYIO MPOTpaMMy CpeHero oOiiero oOpa3oBaHus B Ipejieiiax
oceoenusi OIIOIl CIIO na ©6a3e OCHOBHOTO o00IIero o0pa3oBaHUs.
VYuebnas nucnuruimHa «MaTtemaTrnka: anreOpa M Hadaia MaTeMaTHIeCKOTO
aHav3a; TeOMETPHUS HU3ydaeTcsl B 00111e00pa3oBaTeIbHOM LUKJIE Y4eOHOTO
IJIaHa B pa3ielie OOIMMX YUeOHBIX TUCIATUINH.



3. Pe3yJbTaThl OCBOCHUSA Y4e€OHOM M CIUNIMHBI

OcBoeHue cojiepkanns yaeOHOU AucuIuinHbel «MaremaTuka: anredpa ¥ Hadasa
MaTEMaTUYECKOTO aHaJIN3a; TEOMETPUS 00ECTICYNBACT TOCTHIKCHUE
CTyJICHTaMH CIIEAYIOIIUX pPe3ya1bmamaog.

JIUYHOCHHbBIX

c(hopMHUPOBAaHHOCTh TPEACTABICHUH O MaTeMaTHKE KaK YHHUBEPCAILHOM
S3bIKE€ HAYKH, CPEICTBE MOJICITUPOBAHUS SBJICHUN W MPOIECCOB, UIACIX U
METOJaX MaTeMaTHKH,

MOHMMAaHWE 3HAYMMOCTH MAaTEeMaTHKH Ui  HAYYHO-TEXHUYECKOTO
nporpecca, cPOpMHUPOBAHHOCTh OTHOIICHUS K MaTeMaTHKEe KaK K YacTu
O0IIIeYeIOBEYECKON KYJIBTYpPbl U€pe3 3HAKOMCTBO C HMCTOPHUEH pa3BUTHUS
MaTEeMaTUKH, 3BOJIIOIIMEH MaTeMaTUYEeCKUX HJICH;

pa3BUTHUE JIOTUYECKOTO MBIIUICHUS, IPOCTPAHCTBEHHOTO BOOOpaKEHHUS,
ANTOPUTMHUYECKON  KYJIbTYpPbl, KPUTUYHOCTH MBIIUICHUS Ha YpOBHE,
HeoOXonuMOM JiJig  Oyaymied npodecCUOHAIbHOU AEATEIbHOCTH, IS
MPOJIOJKEHUs 00pa30BaHUsI U CaMOOOpa30BaHUS;

OBJIAJICHNE MAaTEeMAaTUYECKUMH 3HAHUSIMU M YMCHHUSIMH, HEOOXOIUMBIMHU B
ITOBCETHCBHON JKW3HU, JUII OCBOCHHS CMEXHBIX €CTECTBEHHO-HAYYHBIX
TACHUIUIMH W JUCHUIUIMH MPO(PECCHOHATLHOTO IHUKIIA, I TTOTyYCHUS
oOpa3oBaHUsl B 00JACTsIX, HE TPEOYIOIMMX YIIyOJICHHOW MaTeMaTHU4eCKOu
ITOJITOTOBKH;

FOTOBHOCTH M  CIIOCOOHOCTH K 0Opa3oBaHUIO, B TOM  YHCJE
camoo0Opa3oBaHUIO, Ha TMPOTSHKEHUH BCEM  JKU3HU; CO3HATEIbHOE
OTHOIIIEHWE K HEMPEpPHIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCHEIIHOMN
1po¢eCCHOHAIIBHON M OOIIECTBEHHOMN AeSITEeIIbHOCTH,

FOTOBHOCTh M  CHOCOOHOCTh K CaMOCTOSITEJILHOW  TBOPYECKOW U
OTBETCTBEHHOU JAEATEIHLHOCTH;

TOTOBHOCTh K KOJIJISKTUBHOW paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMH B
00pazoBaTeIbHOM, OOIIECTBEHHO TIOJIE3HOM, Y4YeOHO-UCCIIeA0BATEIbCKOM,
MMPOSKTHOU M APYTHX BHUIAX JCATCIHLHOCTH;

OTHOIIIECHUE K TIPO(PECCHOHATBHON JIEATEITLHOCTH KaK BO3MOXHOCTH Y4JacTHs B
pEIICHUN JTMYHBIX, OOIIECTBEHHBIX, TOCY/IAPCTBEHHBIX, OOIICHAIIMOHATIBLHBIX
pooJieMm;

Memanpeomen X

YMEHUE CaMOCTOSATEIBLHO OMNPENSTATh IEIU JESITeTbHOCTH M COCTaBIISITh
TJIaHBI JEITETbHOCTH; CaMOCTOSITEILHO OCYIIECTBISATh, KOHTPOJIUPOBATH U
KOPPEKTHUPOBATh JAEATEIHLHOCTD, HCIOJB30BAaTh BCE BO3MOKHBIC PECYPCHI
JUJIST TOCTVOKEHUSI TIOCTABJICHHBIX MIEJICH U pean3allii TUIaHOB IS TeIbHOCTH;
BBIOMPATH YCICIIHBIE CTPATETUN B PA3JIMYHBIX CUTYaIlUsX;

YMEHHUE TMPOMAYKTHBHO OOIIAThCS W B3aWMMOJCHCTBOBATH B TMPOIIECCE
COBMECTHOM JCATCILHOCTH, YUYHTHIBATh TO3UIIMM JPYTUX YYaCTHUKOB
JeSITeNIbHOCTH, 3P (PEKTUBHO pa3peniaTb KOHPIUKTHL;

BJIaJICHUE HaBbIKAMU TO3HABATEJIbHOM, YYEOHO-UCCIIEIOBATEILCKON U



MPOEKTHOM JeATEIbHOCTH, HAaBBIKAMU pa3pelieHus MpoOsIeM; CIOCOOHOCTh
U TOTOBHOCTH K  CaMOCTOSITEIbHOMY IIOMCKY METOJIOB  PEUICHUS
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHBIX METOJO0B MO3HAHUS;
FOTOBHOCTb M  CIIOCOOHOCTH K  CaMOCTOSITEIbHOM  MH(OpMaIMOHHO-
MO3HABATEIIBHOW JESITEIbHOCTH, BKJIKOYass YMEHUE OPHUEHTHUPOBATHCSA B
pa3IUYHBIX ~ HMCTOYHWKAX  HWHpOpMAIMA, KPUTUYECKH OICHUBATh U
WHTEPIPETUPOBATh  WHPOPMAIUIO,  MOJIYyYaeMYIO U3  Pa3IMYHBIX
HCTOYHUKOB;

BJIAJICHUE S3BIKOBBIMM CPEJICTBAMH: YMEHHME SICHO, JOTMYHO H TOYHO
n3JlaraTb CBOIO TOYKY 3pEHHUS, HCHOJb30BATh AaJICKBATHBIC SI3bIKOBBIC
CpEIICTBA;

BJIaJICHUE HaBBIKAMHM IIO3HABATEJIbHOW peQJIeKCUH KaK OCO3HaHMS
COBEPILIAEMBIX JEHCTBUH U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBAHHW, T'PAaHUIl CBOEr0 3HAHUS M HE3HAHUS, HOBBIX MO3HABATEIbHBIX
3a/1a4 U CPEACTB JUISL UX JTOCTUKECHMUS;

LIEJICYCTPEMIIEHHOCTD B IIOMCKax 151 NIPUHSITUU pelIeHu,
COOOpa3UTENBLHOCTh W HUHTYHUIUSA, Pa3BUTOCTh MPOCTPAHCTBEHHBIX
MPEACTaBICHUN; CIIOCOOHOCTh BOCIPUHUMATH KPacoTy U TapMOHUIO MUPA;
npeoMemHuplxX:

c(pOopMUPOBAHHOCTh TIPEJICTABIICHUM O MaTeéMaTHKE KaK YacThd MHUPOBOU
KyJIbTYpbl U MECT€ MaTEeMaTUKU B COBPEMEHHOM IIMBWIM3AILIMH, CIIOCO0aX
OIKMCaHUsA SBJICHUN PEeaJbHOrO0 MUpPAa HA MATEMATHUYECKOM SI3bIKE;
c(popMUPOBAHHOCTh MPEJCTABICHUNA O MATEeMaTHYECKUX TMOHATHUSIX KakK
BOXHEUIIMX MATEMAaTUUYECKUX MOJEISIX, II03BOJISIIOIIMX ONMChIBATh U
W3y4daThb pa3Hble IIPOLECCHl U SBJICHHUS;, NOHUMAHUE BO3MOYKHOCTHU
AKCUOMATUYECKOI'0 MOCTPOCHUSI MATEMATUYECKUX TEOPUU;

BJIAJICHUE METOJAMM JI0KA3aTE€JIbCTB U AJITOPUTMOB PELICHUS, YMEHUE HX
MIPUMEHATh, NPOBOJIUTH JOKA3aTEIIbHBIE PACCYXJIEHUs B XOAE PELICHUS
3ajad;

BJIQJICHUE  CTAaHJAPTHBIMA  TNPUEMAMU  PEIICHUS  PALMOHAIBHBIX U
WPPALMOHAIBHBIX,  MOKAa3aTE€JIbHBIX, CTENEHHBIX, TPUTOHOMETPUUECKUX
YPAaBHEHUH W  HEPABEHCTB, HX CHUCTEM; HCIOJb30BAHUE TOTOBBIX
KOMIIBIOTEPHBIX TPOrpaMM, B TOM YHCJE JJIS TI0- MCKA IyTH PEIICHUS U
WLUTIOCTPALIMU PEIICHUS] YPABHEHUW U HEPABEHCTB;

chopmMHpOBaHHOCTH MPEICTABICHUN 00 OCHOBHBIX TOHSITHUSIX
MaTEMaTUYEeCKOr0  aHajin3a MW HX CBOMCTBAaX, BJAJICHUE YMEHUEM
XapaKkTepu3oBaTh TMOBeAeHUE (YHKIWH, WCTOJIB30BAHUE TOTYyYCHHBIX
3HAHWUM NIl ONMCAHUS U aHAJIN3a PEATbHBIX 3aBUCUMOCTEN;

BJIQJICHUE OCHOBHBIMM IIOHATHUSIMH O IUIOCKUX W HOPOCTPAHCTBEHHBIX
reoMeTpuYecKnx (Urypax, X OCHOBHBIX CBOMCTBaxX; CHOPMHUPOBAHHOCTH
YMEHUS Paclo3HaBaTh TEOMETpPUUECKHUE (DUTYPHI HA YEPTEkKAX, MOJICIISIX U B
pealbHOM MUpPE; MPUMEHEHHE U3YUYCHHBIX CBOUCTB T€OMETPUUYECKUX (DUTYD
u GopMys Ml pelieHusi TEOMETPUUECKUX 3a7ad M 3a7lad C MPaAKTUYECKUM
COZIEp>KaHUEM;

c(hopMUPOBAHHOCTh TIPEACTABIICHUN O TIpoOllEcCax U SBJICHUSIX, UMEIOIINX



BEPOSITHOCTHBIM  XapakTep, CTAaTUCTHUYECKUX  3aKOHOMEPHOCTAX B
peajbHOM  MHpE,  OCHOBHBIX  MOHATHUSAX  DJIEMEHTApPHOW  TEOpHUHU
BEPOATHOCTEN; YMEHUN HAaXOJUTh U OLIEHUBATh BEPOSITHOCTH HACTYIUICHUS
COOBITMH B MPOCTEHIIMX MPAKTUUECKHX  CUTyalUHUsIX M  OCHOBHBIE
XapaKTEPUCTUKU CIyYaWHBIX BEJIHUYUH;

BJIQJICHUE HABBIKAMH MCIIOJIb30BAHUS TOTOBBIX KOMIBIOTEPHBIX IMPOrpamMMm
IPU PELICHUH 3a]1a4.

B  pesymbrare wum3ydyeHHs Y4eOHOM JUCHUIUIMHBI  «MaremaTtuka»
OOyYJarOIIHIICS TOHKECH

3HATHL/IIOHUMATD.

®  3HAYCHHE MaTeMaTUYCCKOW HAyKH JIJIs pelIeHUs 3ajiad, BO3HUKAIOIIHUX B
TEOPUHU U TPAKTUKE; IIHUPOTYy M B TO KE BpEeMS OIPAHUYCHHOCTh
MPUMEHECHUS MAaTeMaTHUYECKMX METOJOB K aHaJIM3y M HCCIEIOBAaHUIO
MIPOIIECCOB U SBJICHUI B MIPUPOJIC U OOIIECTBE;

®  3HAYCHME MPAKTUKU U BOMPOCOB, BO3HUKAIOIIUX B CAMOM MaTeMaTUKE IS
dbopMuUpOBaHUSI U PA3BUTUSI MAaTEeMaTUYECKOW HAyKW; UCTOPUIO Pa3BUTHS
MOHATHS YHCJIa, CO3JaHMS MAaTEeMaTHYECKOT'O0 aHaJiM3a, BO3HUKHOBCHUS W
pa3BUTHUSA T€OMETPHH;

®  YHUBEPCAJIbHBII XapakTep 3aKOHOB JIOTUKH MaTEeMaTHYECKUX
pacCcyXJeHui, WX MPUMEHUMOCTb BO BCEX 00JIacTSIX dYEIOBEYECKOU
JIeATEIILHOCTH,

®  BEpOSITHOCTHBIN XapakTep pa3iNyHBIX MPOIECCOB OKPYKAIOIIETO MUPA.

AJI'EBPA

yMeThb!

®  BBINOJHATh apUPMETUUECKUE ACHCTBUSA HAJ YMUCIAMHU, COUYETask YCTHbIE U
NUCbMEHHbBIE MPUEMBI; HAXOAWTHh MPHUOJMKEHHbIE 3HAUYECHHSI BEJIUYUH U
HOTPEIIHOCTH BBIYMCICHUI (a0COMIOTHAS W OTHOCUTEINIbHAsA); CPaBHUBATh
YUCIJIOBBIE BBIPAYKEHUS;

®  HAXOAWTh 3HAYEHUS KOPHS, CTENEHH, Jiorapudma, TPUTOHOMETPUUECKUX
BBIPDAKEHUII HAa OCHOBE OMNPENETCHUs, MCIOJb3Yyd NpU HEOOXOAMMOCTU
UHCTPYMEHTAJIbHBIE CPEACTBA; MOJIB30BATHCS MPUOIMKEHHON OIIEHKOW MpHU
IPaKTUYECKHUX PACUETAX;

®  BBINOJHATH NPEOOPA30BaHUS BBIPAXKEHUHN, TPUMEHSS (POPMYIIbI, CBA3aHHBIE
CO CBOWCTBAMHM CTENEHeH, TorapuMoB, TPUTOHOMETPUUYECKUX (DYHKIIHIA;

HCMOJIb30BATH NMPUOOPETEHHbIe 3HAHUS M YMEHHSI B NPAKTHYECKOH
NeSITeJIbHOCTU U MOBCEAHEBHOM KU3HU:

e IS TPaKTHUYECKUX pacyeToB 10 (opmynaM, BKIOYas (QOPMYIIHI,
CoJlepKaIllie CTETCHU, PAJAUKaJbl, JOrapu(Mbl U TPUTOHOMETPHUUECKUE
GyHKIIUUA, WCTOB3YS MPU HEOOXOAMMOCTH CHPABOYHBIE MaTepHaIbl U
MPOCTENIINE BBIYUCIIUTEIBHBIE YCTPOMUCTBA.



DyHKUMH U TPaPUKH

yMeThb!

BBEIYHCIIATh 3HAYCHHE (YHKIMH 10 33JaHHOMY 3HAYCHUIO apryMEHTa MpHU
Pa3TUYHBIX CIIOCO0axX 3aManus QyHKITN;

OTIPEIETSATH OCHOBHBIC CBOMCTBA YMCIIOBBIX (PYHKIIMA, HJUTFOCTPUPOBATH UX
Ha rpaduKax;

CTpOUTh TpadWKN H3YYEHHBIX (YHKIWUNA, WLTIOCTPUPOBATH IO TpaduKy
CBOMCTBA AJIEMEHTAPHBIX (PYHKITUH;

WCITOJIB30BATh MOHATHE (DYHKIMH Ui ONMUCAHUS U aHAJM3a 3aBUCHUMOCTEH
BCIINYWH;

HCIO0JIb30BATh NMPUOOPEeTEeHHbIE 3HAHUSI M YMEHHUSI B NPAKTHYECKOM
NeSITeJIbHOCTU U NMOBCEIHEBHOM KU3HU:

JUIsL  ONMHUCaHUST C TIOMOIIbI0 (YHKIMA pa3IUYHBIX 3aBUCUMOCTEH,
MPEICTaBICHUS UX TpadUuecKu, UHTEPIPETA rpaduKOB.

Hauaja MmaTeMaTH4eCKOro aHaju3a

YMeETh:

HAXOJUTh MTPOU3BOJAHBIE AIEMEHTAPHBIX (PYHKIIUH;

UCIIOJIB30BaTh MPOU3BOJHYIO JJIi M3Y4YEHHs CBOMCTB (yHKUMI U
MOCTPOEHUS FPAPUKOB;

IPUMEHATH MPOU3BOAHYIO JUIsl IPOBEAEHUS MPUOIMKEHHBIX BBIYUCIICHUH,
pemaTh 3a7a4u MPUKIaJHOTO XapaKTepa Ha HaxOXKIEHHE HauOOJbIIEro U
HaWMEHBIIEr0 3HAYEHNS,

BBIYHCIIATH B MPOCTEHIINX CIy4asx IUIONaAN U 00bEMBI C UCIIOJIb30BAHUEM
OIIPENENICHHOIO HHTErPaJIa;

HCNO0JIb30BATH NMPUOOPETEHHbIC 3HAHMSA M YMEHHSI B NPAKTHYECKOH
NAeSITeJIbHOCTH U MOBCEAHEBHOM KU3HU JIJIS:

pelieHrs MPUKIAIHBIX 3a7a4, B TOM YUCIIE COIUATbHO-DPKOHOMUUYECKUX U
¢dbuznyecknx, Ha HauOOJbIINEe U HAUMEHBIINE 3HAUYCHUS, HA HAXOXJCHUE
CKOPOCTHU U YyCKOPEHHSI.

YpaBHeHHS U HEPABEHCTBA

YMETh!

pelarh paloOHaJIbHbIE, IIOKa3aTeJbHbIE, jorapupMUYECKUe,
TPUTOHOMETPUYECKUE  YPABHEHMS, CBOJAINMECS K JIMHEMHBIM U
KBaJIpaTHBIM, a TAK)KE€ AHAJIOTUYHbIC HEPABEHCTBA U CUCTEMBI;
WCITIOJIB30BaTh TpapuecKuii METO| PeIIeHUs YPaBHEHUN U HEPABEHCTB;
U300pakaTh HA KOOPAWMHATHOM TUIOCKOCTH DEIICHUS YpaBHEHWUIA,
HEPABEHCTB U CUCTEM C JIByMsI HEU3BECTHBIMU,

COCTaBJISITh W peIIaTh YPAaBHEHUS W HEPABEHCTBA, CBS3BIBAIOIINE
HEU3BECTHBIC BEJIMUMHBI B TEKCTOBBIX (B TOM YKCJIC MPUKIAAHBIX ) 3a/1auax.

HUcnoab3oBaTh NpuHOOpeTeHHbIC 3HAHUSA W YMEHHSI B INPAKTHYECKOM
NAeSITeJIbHOCTH U MOBCECAHEBHOM "KU3HU !



AJIs1 IOCTPOCHHUA 1 UCCIICAOBAHUA HpOCTCI‘/’IIHI/IX MAaTCMaTHYCCKUX MOHGHGﬁ.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUSA
BEPOATHOCTEU

yMeTh!

pemars npocTeine KOMOMHATOPHBIE 33/1a4d METOJOM Iepedopa, a TakxKe
C MCIOJIb30BaHUEM M3BECTHBIX (POPMYII,;

BBIUUCIIATh B IMPOCTEHIIMX CIIydasX BEPOSATHOCTU COOBITUH Ha OCHOBE
IIOJICYETa YHCIIA NCXOI0B;

HCIO0JIb30BAaTh NMPHOOpPeTeHHbIE 3HAHHUA W YMEHHSI B NMPAKTHYECKOM
NeSITeJIbHOCTU U MOBCEIHEBHOM KU3HU:

JUIsl aHalli3a pealbHBbIX YHWCIOBBIX JIaHHBIX, MPEACTABICHHBIX B BHJIE
JuarpaMm, rpauKos;

aHanu3a nHGOPMAIIMK CTATUCTUYECKOTO XapaKkTepa.

I'EOMETPUA

yMeTh:

pacmo3HaBaTh Ha 4YepTe)aX M MOJCIAX IPOCTPAHCTBCHHBIC (OPMBI;
COOTHOCHUTH TPEXMEPHBIC 00BEKTHI C UX OIMCAHUSIMH, H300PaKCHUSAMU;
ONKCHIBATh B3aUMHOE PACIOJIOKCHHE TPSIMBIX H  IUIOCKOCTCH B
NPOCTPAHCTBE,  APSYMEHMUPOSAMb  CE0U  CYHCOeHUus 00  9mom
Pacnoodcenul,

aHAIM3UPOBaTh B NPOCTEHINMX CIydasX B3aUMHOE PACIIOJIOKCHUE
00BEKTOB B MPOCTPAHCTBE;

U300pakaTh OCHOBHBIC MHOTOIPAHHUKH W KPYIJIbIE TeJNa; BBIMOIHATH
YEePTEXKH 110 YCIOBHSM 3a/1a4;

cmpoums npocmetiwiue cewenusi Kyoa, npuzmol, RUPAMUobL;

peniaTh IIaHUMETPUYECKUE M IIPOCTEHUIIINE CTEPEOMETPHUCCKHUE 3a/1aul Ha
HAaXOXKJICHUE TEOMETPHUYECCKUX BCJIMYMH (IJIMH, VIJOB, IUIOIIAJICH,
00BbEMOB);

UCITI0JIB30BATh npu pelIeHun CTEPEOMETPUICCKHUX 3aau
TUTAaHUMETPUUECKHEe (DaKThl M METO/IbI;

IIPOBOJIUTH JOKA3aTEIbHbIC PACCYKICHHS B XOC PEIICHUS 33]1a4;

HCIO0JIb30BATh NPHOOpPETEHHbIE 3HAHMA M YMEHHUSI B INPAKTHYECKOM
JeITeJIbHOCTH U MOBCETHEBHOM KN3HHU '

JUTSL CCIIeIOBaHus (MOJEIMPOBAHNS) HECTIOKHBIX MPAKTUUYECKUX CUTYalUl
Ha OCHOBE M3y4YEHHBIX (POPMYII U CBOMCTB (Uryp;

BBIUKCIICHHUS] 00BEMOB U TUIOIIAEH MOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEN
OpU pEIICHUH MPaKTUYECKUX 3a]ad, HCIOJIb3Yysd MpH HEOOXOAMMOCTH
CIPABOYHUKH U BBIYUCIUTENIbHBIE YCTPOICTBA.

4, Conepxkanue y4eOHON JUCHUILTHHBI

BBenenue



MaremaTuka B HayKe, TEXHHUKE, HSKOHOMHKE, HWHPOPMAIMOHHBIX
TEXHOJIOTUSIX W TMPAKTHUYECKOW nesTenbHocTH. llenm u 3amauud u3ydeHus
MaTteMaTUuku rpu ocBoeHuu npodeccuii CI10.

AJIT'EBPA

Pa3BurTHe NOHSITHS O YHUCJIE

L[CJ'II)IG u PaluOHAJIBHBIC quciia. I[eﬁCTBHTeﬂbHBIe quciia.
Hpu6ﬂu3fC€HHbl€ evruucienus. Komnnexcnvie uuciua.

KopHu, crenenu u Jiorapu@msl

Kopuu m crenmenun. KopHu HarypaJlbHOW CTENIEHM W3 4YHUCIA U HUX
ceoiicTBa. CTENeHM C palUMOHAIBHBIMM IIOKa3aTelsIMHU, WX CBOMCTBA.
CreneHun C JACUCTBUTENBbHBIMM TOKazarensiMu. (Ceoucmea cmenenu ¢
oelcmeumenbHblM NOKA3AmeneMm.

Jlorapupm. Jlorapugm 4umcaa. OcHoOBHOe jorapupmuyeckoe
TOXJ1eCTBO. JlecsiTuuHble U HaTypasibHble Jorapu@msl. IlpaBuia nelcTBuii
¢ norapudmamu. Ilepexos K HOBOMY OCHOBAHMIO.

IIpeoGpa3zoBanue anredpamyeckux BbIpaxkeHui. [IpeoOpazoBanue
palMOHANbHBIX, HUPPAIlMOHANBHBIX  CTEIEHHBIX,  IIOKA3aTEIbHBIX U
JOrapu(PMHUYECKUX BBIPAKEHUM.

Ilpakmuueckue 3anamusa. Apudmvernyeckue NEHCTBUS HaJ YHCIaMHU,
HaxXOoXJCHUE  TPUOJMKEHHBIX  3HAYEHUM  BEJIMYMH U MOTPEIIHOCTEN
BBIUMCICHUM  (aOCOJMIOTHOM M OTHOCHUTENBHOM), CpaBHEHHE YHCIIOBBIX
BBIDAKECHUI. BblunclieHHME W CpaBHEHHE KOpPHE. BBINOIIHEHHE pacueToB C
panukanaMmu. PerieHne uppalMOHaIbHBIX ypaBHEHUMH. HaxokaeHue 3HaueHUI
CTETIEHE €  paluOHaJIbHBIMU  mokKa3zartenssMu. (CpaBHEHUE  CTEIEHEHW.
[IpeobpazoBanus BBIPAYKCHUH, COAEPKALIUX CTETICHMU. Pemenue
MIOKA3aTENIbHBIX ypaBHEHMW. Pemenue mnpukimagsHeix 3amad. Haxoxnenwe
3HaYeHuil JorapupMa Mo NPOM3BOJIBHOMY OCHOBaHUIO. Ilepexom oT onHOroO
OCHOBaHMSI K Jpyromy. BeruucieHue W cpaBHEHME  JorapugpMos.
JlorapudmMupoBaHue M TNOTEHLHPOBAHUE BbIpakeHuid. [IpuOnmxeHHbIe
BBIYKMCIICHUSI W pEIIEHUs MPUKIAIHBIX 3adad. Pemienue norapudmuueckux
YpPaBHEHUM.



OcCHOBBI TPUIOHOMETPHUH

OcHoBHble mnoHsaTusA. Pammannas wepa yrna. BpamarenbHoe
nBuxkeHue. CHHyC, KOCUHYC, TAHI€HC U KOTAHI'€HC YHCIIA.

OcHOBHBbIC TPUIOHOMETpHYECKHE TOKAecTBA. DOPMYIIBI NPUBEICHUS.
DopmyIibl ciioxeHusd. DopmyJibl YABOCHUS DPopmyivl NOJIOBUHHOSO Yeaa.

IIpeoOpa3zoBaHusi NPOCTEHIIMX TPUTOHOMETPUYECKHUX BbIPAKEHHIA.
[IpeoOpazoBaHue CyMMBbl TPUTOHOMETPUYECKUX (PYHKIIMH B MNpOU3BEACHUE U
MIPOU3BEIICHUSI B CyMMY. Boipasicenue mpucoHomempuueckux QyHKyui uepes
man2enc N0JI08UHHO20 ap2yMeHmd.

Tpuronomerpuyeckue ypaBHEHUsI M HepaBeHCTBa. [Ipocrenmme
TPUTOHOMETPUYECKHUE YypaBHEHUA. [lpocmeniwue  mpuconomempuieckue
HepageHcmada.

OoOparHble TPpUrOHOMeTpUYecKHe (PYHKIUHM. APKCUHYC, apKKOCHHYC,
aApKTAHI'E€HC.

Ilpakmuueckue 3anamus

PannanHblli MeTON M3MEPEHMS YTJIOB BpAIEHUS U CBS3b C I'PaJgyCHOU
Mepoil. OCHOBHBIE TPUTOHOMETPUUECKUE TOXKAECTBA, (POPMYJIBI CIIOKEHHS,
YABOCHMS, NpeoOpa3oBaHUE CYMMbl TPUTOHOMETPUYECKUX (PYHKUHUI B
MIPOU3BEACHUE, MPEOOpPa30BAHUE  MPOU3BEIACHUS  TPUTOHOMETPUUECKUX
¢ynkuuit B cymmy. llpocreiiiine TpPUTOHOMETPUUECKUE YpPaBHEHUS U
HepaBeHcTBa. (OOpaTHblE TPUTOHOMETPUYECKHE (YHKLIMHU: aApPKCHUHYC,
ApPKKOCHHYC, apKTaHI'CHC.

DYyHKIUH, UX CBOHCTBA U rpauKu.

@dynknuu. O01acTh ONpeAeseHUuss U MHOXKECTBO 3HAUYEHUU; Tpaduk
(yHKIMU, TMOCTpoeHUEe rpa@ukoB (PYHKUUH, 3aJaHHBIX pPa3IMYHBIMHU
crioco0amu.

CpoiictrBa ¢yHkuuu. MOHOTOHHOCTb, YE€THOCTb, HEYETHOCTb,
OTPAaHUYECHHOCTh, MEPUOJUYHOCTh. [IpoMexXyTKH BO3pacTaHusi U yObIBaHUS,
HauOoJbIlIee U HAWMEHbBIIIEe 3HAYCHHS, TOUYKU IKcTpemyMma. ['paduueckas
uHTeprperanus. [lpumepsl (PyHKIIMOHATBHBIX 3aBUCUMOCTENH B peajbHBIX
Mporeccax M SBICHUSX. ApuPMETHYECKHEe OIepalnuu Haja (QYHKIHSIMU.
Cnoxnas @yukuus (komnozuuus). [lonamue o HenpepvieHoCcmu yHKYUU.

Oo6patHble QyHkuun. QObaacms onpeodeneHus u 001aCMb  3HAYEHUI
oopammuoti pyukyuu. I pagux obpammoti pyuxyuu.

CreneHnble, noxka3sartejbHbIe, JorapupMuyecKue U
TpUuroHoMmerpudeckue pynkuuu. O6paTHeie TpUroHOMETpUUYecKre QYHKIIUU

Onpenesnenns PyHKIMIA, UX CBOWCTBA U IrPaQUKH.

IIpeoOpa3zoBanusi rpagukoB. [lapannenbHbli NEPEHOC, CUMMETPUS
OTHOCHUTEJIBHO OCEM KOOpJIMHAT M CHUMMETPUSI OTHOCUTEIbHO Hadaja

KOOpPJIMHAT, CUMMETPHUSI OTHOCUTEIBHO TIPpSIMOM Y = X, PACTSDKEHHE U
C)KaTue BJIOJIb OCEM KOOPIUHAT.
IpakTuyeckue 3aHaTHs. [Ipumepsl  3aBUCHUMOCTEM  MEXIY

INSPEMCHHBIMHM B PCAJIbHBIX IIpOoncCCax M3 CMCIKHBIX AHWCHOUILIHNH.



Onpenenenne ¢dynkuui. Iloctpoenne u ureHue rpadukKoB (QYHKIUN.
UccnenoBanne ¢ynkiuu. CBoOHCTBa JTUHEWHOW, KBaApaTUYHOM, KYCOUHO-
JUHEHHOM W ApoOHO-  JnuHeHoW  (yHkuumii. HempepbelBHbIE U
nepuoanyeckne ¢yaknuu. CBoiicTBa U TpaduWKH CHHYCa, KOCHHYCA,
TaHreHca W Kortanrenca. OOpartHeie (QyHkimu U ux rpaduku. OOpaTHbIE
TpuroHomerpudeckue ¢ynkuuu. IIpeoOpazoBanusi rpaduka QyHKIUU.
['apmonuueckue  konebOanusa. Ilpuxmagnele 3agaun. IlokaszartenbHele,
norapudMUYecKue, TPUrOHOMETPUUECKHUE YPaBHEHUS U HepaseHCmad.

Havayia MaTeMaTH4eCKOro aHAJIM3a

IMocaenoBarenbHocT. CrocoObl  3aJaHUsi M CBOMCTBA  UYHCIOBBIX
nocienoBaTenbHocTeil.  [lowamue o0  npedene  nocie008amelbHOCMU.
CywecmeosaHue npedena MOHOMOHHOU O2PAHUYEHHOU NOCIe008aMENIbHOCTU.
CymmupoBaHue IIOCJIEIOBATEIIBHOCTEN. beckoneuHo yObIBaroas
F€OMETPUYECKAsT MPOrpPecCUsi U €€ CyMma.

IIpousBoanas. [lonsTue o Npou3BoIHON (PYHKIMHU, €€ TEOMETPUUECKUNA U
¢bu3nueckuil cMmbICI. YpaBHEHHE KacaTedbHOM K rpapuky (QyHKIHH.
[Ipon3BonHBIE CYMMBI, PAa3HOCTH, NPOU3BENCHMS, 4acTHbIE. [Ipom3BomHbBIE
OCHOBHBIX  JJIEMEHTApHbIX  (QyHKUMH. [lpuMeHeHue TPOU3BOAHOU K
UCCIeIOBaHUI0 (PYHKIIUA U TTOCTPOCHUIO TpadukoB. [Ipouzeoonvie o0bpamuou
@DYHKYUU U KOMNO3UYUU DYHKYUU.

[Ipumepbl UCTIONB30BAaHKS IMPOU3BOMHOM Uil HAXOXKICHUS HAWIYUIIETO
pelleHus B NPUKIAAHBIX 33a1adax. Bropas nmpousBoaHas, €€ reOMeTpUYECKUI
U ¢usndyeckuil cmbici. HaxoxkaeHwe cKOpocTH AJisi Mpoliecca, 3aJaHHOTro
dbopmyoii u rpaduKom.

IlepBooOpa3nas u uHTerpas. [IlpuMeHeHue onpeneseHHOro HHTerpata Juis
HAXOXJCHUS TUIOIAAA KpPUBOJMHEHMHOW Tpaneuuu. Popmyia HproTtoHa—
Jleitonuna. [Ipumepsl npuMeHeHHs] UHTErpaja B (PU3UKE U T€OMETPHH.

IIpakTnueckue 3aHsATUA. YKCIIOBas MOCIEI0BATEIBHOCTh, CIIOCOOBI €€
3a/1aHMA, BBIYMCIIEHUS YJICHOB MTOCJIEA0BATENBHOCTH. [Ipenen
MOCJIEA0BATEIBHOCTH. beckoneuHno yObIBaromas reoMeTpuyecKas
nporpeccus. [Ipou3BogHasi: MEXaHUYECKMH UM TE€OMETPUYECKHM  CMBICI
MIPOU3BOJHON. YpaBHEHUE KacaTelabHOU B 00mmeM Buze. IIpaBuna u dhopmyisl
muddepeHurpoBanus, TaOJULA MPOU3BOAHBIX BJIEMEHTAPHBIX (PYHKIUH.
UccnenoBanne  (QyHKIMM ¢ TOMOIIBIO  TIpou3BojgHOW. Haxoxxnenue
HauOOJIBIIIET0, HAWMMEHBIIET0 3HAYCHUS U OKCTPEMAJIbHBIX  3HAYCHHM
bynkuun. HWuTterpan u mepBoobOpaznas. Teopema Hprorona—Jleitoaua.
[Ipumenenue nHTErpasIa K BEIYUCICHUIO (PU3UYECKUX BEJIMYUH U TUIOMIACH.

YpaBHeHMs U HEPABEHCTBA

YpaBHeHus1 U cuCTeMbl ypaBHeHUidl. PaimoHasbHBIE, UPpalMOHAIBHBIE,
MOKa3aTelbHblE W TPUTOHOMETPUYECKUE  ypaBHEHUS U CHUCTEMBI.
PaBHOCUILHOCTH ypaBHEHMM, HEpaBEHCTB, cucTeM. OCHOBHBIC MPUEMBI HX
pemieHust (pa3ioKEHWE Ha MHOXKUTEIM, BBEJIEHUE HOBBIX HEU3BECTHBIX,
MOJICTAaHOBKA, IpapUUecKuii METON).



HepaBencrBa. PannoHanbHble, MpPpPALMOHAIIBHBIE, MOKA3aTEIbHBIE U
mpueoHomempuieckue HepaBeHCTBa. OCHOBHBIE IPUEMBI UX PEIICHHUS.

HUcnonb3oBanue cBoiicTB U rpagukoB (GYHKUMHA IPH pPelleHHH
YypaBHeHMidi W HepaBeHCcTB. Meron uHTepBanoB. M3o0paxeHue Ha
KOOPJIMHATHOM MJIOCKOCTA MHOXECTBA PEIIEHWN YPABHCHUN W HEPABEHCTB C
JIByMSI TIEPEMEHHBIMU U HUX CHCTEM.

Ipuxknagubie 3agayu. [IpuMeHeHHME MaTeMaTUYECKUX METOAOB JJIA
pelieHus coiepKaTeNbHBIX 3a/1a4 U3 Pa3IUYHbIX 00JIaCTe HAYKU U MPAKTHKU.
HNHuTtepniperanys pe3yiabTara, yu4eT peaibHbIX OrPaHUYEHUN.

IIpakTu4eckue 3ausaTusl. KopHu ypaBHeHM. PaBHOCWJIBHOCTH
ypaBHeHuil. [IpeoOpazoBanue ypaBHeHHH. OCHOBHBIE TMPUEMBI PEHICHUS
ypaBHEeHUl. Pemienue cucreM ypaBHEeHU. Fcmonb30oBaHWE CBOWCTB U
rpadukoB PYHKIMI JJIsI pElIeHUs] YPaBHEHUN U HEPAaBEHCTB.

KomOunnaropuka, CcTaTHCTHKA M TEOPHUSI BEPOATHOCTEI.

JjieMeHTbl KOMOMHATOPUKHU. OCHOBHBIE TIOHATHA KOMOMHATOPHKHU.
3ajayn Ha MOACYET YMCiIa Pa3MEIICHUH, IEepEeCTaHOBOK, codeTaHWi. Pemenue
3ajau Ha mnepebop BapuaHToB. Popmyna Ounoma Herotona. CBolicTBa
OMHOMHHAJIBHBIX KO3 dunrenToB. Tpeyroapauk Ilackans.

DJieMeHThl Teopuu BepossiTHOCTeH. CoObITHE, BEPOATHOCTH COOBITHS,
CJIOKEHUE U YMHOXEHHUE BEPOSITHOCTEU. [lonsamue o nezagucumocmu cooblmuii.
Jluckpemnas cayuaunas eenuuuma, 3aKOH ee pacnpeoeneHus. Hucnogvle
Xapaxkmepucmuku OUCKPemHOU CaAy4atHou eeaudunvl. llonamue o 3axoue
OonbUUX YUcer.

JJIeMeHTBhI MaTeMaTH4YeCKoil craTucTuku. [IpencraBieHne JaHHbBIX
(Tabmuiel, auarpamMmbl, Tpaduku), eeHepanvbHas COBOKYNHOCMb, 6blOOPKA,
cpednee apugmemuueckoe, meouana. Ilonsamue o 3a0avax mamemamuyecKou
cmamucmuxu. Pewenue npakmuueckux 3a0au ¢ npumeHeHuem 8eposimHOCHHbIX
Memooos.

IpakTuyeckue 3ausTus. Vcropus pa3BUTHS KOMOWHATOPUKH,
TEOpPUM BEPOSTHOCTEH M CTAaTHUCTHUKM W WX pOJIb B pPas3IMYHbIX cdepax
YeJIOBEYECKOW  JKu3HenesTenbHoCTH. IlpaBuna komOuHatopuku. Pemenue
KOMOMHATOpHBIX 3anad. Pa3MelneHus, coyeTaHuss M IEPECTaHOBKU. bUHOM
Herorona m TtpeyronbHuk Ilackansa. Ilpuknagneie 3amaun. Kiaccuueckoe
ONpEJETICHHE BEPOATHOCTH, CBOICTBA BEPOSITHOCTEW, TEOpeMa O CyMMe
BEPOSITHOCTEMN. Bruucnenue BEPOSITHOCTEMN. [Tpuxiagaeie 3aJa4uM.
[IpencraBienue YuCNOBbIX JaHHBIX. [IpuKkianneie 3amauu.

I'EOMETPUA
IIpsiMble M MJIOCKOCTH B MPOCTPAaHCTBe. B3auMHOE pacnonoxeHue
JIByX MPSIMBIX B IIpOCTpaHCTBE. llapamienbHOCTh OPAMOM W MIIOCKOCTH.
[TapamnensHOoCcT,  miOckocTted.  [lepneHaukynsipHOCTH  HNpSIMOW U
IUIOCKOCTU. llepneHauKyJisip W HaKJIOHHas. YTrOoJ MEXJIy NOpsIMOu u
IUIOCKOCTBIO.  JIByrpaHHbBIM  yroj. Yroa MexAy  IUIOCKOCTSIMU.



[TeprieHAUKYJISPHOCTh JABYX IUIOCKOCTEM.

I'eomeTpuueckne npeodpa3oBaHUs NPOCTPAHCTBA. MNaAPAIIEIbHbIN
IIEPEHOC, CAMMETPHSI OTHOCUTEIBHO MIIOCKOCTH.

IHapannenbHoe mpoekTupoBanme. [110ujadb opmocoHaAIbHOU NPOEKYUU.
N300paxeHne NpocTpaHCTBEHHBIX (UTYD.

Mmuororpannuxku. Bepumnsl, pedpa, rpaHu MHOTOTpaHHUKA. Pazsepmka.
Mmnozcoepannvle yenvi. Boinykavle muocoepanHuku. Teopema Junepa.

IMpusma. Ilpsamas wu nakionnas npusma. [lpaBuibHasg 1pusMa.
[Tapannenenunen. Kyo.

IMupamupga. IlpaBunbHass  nmUpamMua. YCEUYCHHass  IUpPAMUA.
Terpasap. Cummerpun B KyOe, B mapajuieienuiene, B TpU3ME U
UpaMu/Ie.

Cevenusi ky0a, MpU3Mbl U TTUPAMUJIBI.

IIpencraBieHne O OpaBWIBHBIX MHOTOTPaHHUKAX (TeTpaljipe, Kyoe,
OKTa’ape, JOJEKadIpe U UKOCcadpe).

Tes1a 1 MOBEPXHOCTH BpalLlCHUA

HuauHap m KoHyc. YcedeHHbId KOHyc. OCHOBaHUE, BbICOTa, OOKOBas
IIOBEPXHOCTh, oOOpasytomasi, paszBepTka. (OceBble CEUEHMS M CEUYECHUs,
[IapAJUICIIbHBIE OCHOBAHHUIO.

Ilap u cdepa, ux ceuennsi. KacarenpbHasi mIockocTh K chepe.

HN3mepenus: B reomeTpum

O0bem u ero uzmepenue. MarerpanpHas Gpopmyiza oobema.
dopmynel o0beMa KybOa, ONpSMOYTOJIBHOTO Tapajuiejenurienaa, MPHU3MBIL,
nuiauHapa. dopmynsl o0bemMa UpaMHUIbl U KoHyca. DopMyJibl TIOMIA N
MOBEPXHOCTEH HMUIMHIpPA U KoHyca. DopMylsibl 0O0beMa I1apa U IUIOMIAIU
cepsl.

IMopo6ue Ten. OTHOILIEHUS TUIOMIAZEH MOBEPXHOCTEM M 0O0BEMOB
MOJ0OHEBIX TEI.

Koopaunarel u BektTopbl. [IpsiMoyronbHas (mexkapToBa) cuUcTeMa
KOOpAMHAT B NpocTpaHcTBe. DopMylia pacCTOSHUS MEXKIY ABYMS TOUKAMM.
VYpaBuenus chepbl, ni0CKOCMU U NPAMOL.

BekTopbl. Moayns BekTtopa. PaBeHCTBO BekTopoB. CroxkeHue
BEKTOPOB. YMHOJKEHME BEKTOpa Ha 4ucio. PasinoxeHue BekTopa II0
HAIIpABJICHUSM. YTOJ MEXAy AByMs BekTtopamu. IIpoeknus BexkTopa Ha
ock. Koopaunartel BekTopa. CKajasspHOE NPOU3BEAECHUE BEKTOPOB.

Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IIPU PELIEHUU MATEMATHYECKUX
Y IPUKJIAJHBIX 3a/1a4.

Ilpakmuueckue 3anamus.

IIpu3HaKu B3aMMHOIO PACIHOJIOKEHUA MNPAMBIX. YTOI MEXIY
psAMBIMHA.  B3anMHOE  pacrosio)keHue  OpsAMBIX U IUIOCKOCTEM.



[lepieHOUKYJISIp M HAKJIOHHAsA K IUIOCKOCTH. YTOJ MEXKAYy NpsIMOM H
IJIOCKOCTBIO. TeopeMBbl O B3aMMHOM PACIOJIOKEHUH MPSIMON MU IIOCKOCTH.
Teopema o Tpex nepneHAUKYIsApax.

IIpu3Haku W CBOHCTBA NapajuIeJbHBIX M NEePHeHANKYJISAPHBIX
IUIOCKOCTe. PaccTrossHue OT TOYKM J0 IUIOCKOCTH, OT MNPsAMOM 10
IUIOCKOCTH, PACCTOSHHUE MEXKIY IUIOCKOCTSAMH, MEXKIAY CKPEIIUBAIOIIUMUCS
MPSIMBIMH, MEXKy TTPOU3BOJIbHBIMU (PUTYpaMH B MPOCTPAHCTBE.

IMapajulenbHOE NMPOEKTHPOBAHME M ero cBoiicTBa. Teopema o niowaou
OpPMO20HANLHOU NPOEKYuUu MHO20Y20/bHUKA.  B3aMMHOE  PacloJIOKEHHE
IPOCTPAHCTBEHHBIX (UTYD.

Pa3ziiuuHble BHABI MHOrOrpaHHUKOB. Mx wuzoOpaxenus. CedeHus,
pa3BepTKU MHOrorpaHHukoB. [lnomane noBepxHocTH. Buasl cumMmeTpuid B
npocrpancTBe. CuMMeTpuss TeJl  BpallleHWsT W MHOTOIPAHHUKOB.
Brruncnenue miomniazeid 1 o0beMOB.

Bekropsbl. [leiictBus ¢ BekropaMmu. JlekapToBa cHCTeéMa KOOPAUHAT B
MIPOCTPAHCTBE. YPAaBHEHUE OKPY>KHOCTH, cephl, IIOCKOCTH. Paccrosinue
MEXIy ToukaMH. JIeMCTBHSI C BEKTOpPaMH, 3aJaHHBIMM KOOPJIMHATaAMH.
CkansipHO€ TIPOU3BEIECHHUE BEKTOPOB. BEKTOpHOE ypaBHEHHE MPSIMOM H
IUIOCKOCTH. M Crosmb30BaHWE BEKTOPOB IIPU  JOKA3aTEIbCTBE TEOPEM
CTEPEOMETPHUM.

Jlns BHeayIUTOPHBIX 3aHSATUH OOyUYalIMIUMCS Hapsay C pelIeHUEeM
3a7la4 Y BBINIOJHEHUS MPAKTUYECKUX 3aJaHUN MOXKHO MPEJIONKUTH TEMBbI
HCCIIEIOBATEIbCKUX U pedepaTUBHBIX padOT, B KOTOPBIX BMECTO CEpHUid
OTACIBHBIX MEJIKUX 3aJa4 W YHOPaXKHEHUU TpeJiararoTcsi CHOXKETHBIC
3a7aHusl, TpeOyromme  JUIUTEIbHOM  paboThl B paMKax  OJHOU
MaTEeMaTUYE€CKON CUTyalluu. ITHU TEMbl MOTYT OBITh KaK WHIAWBUYAJIbHBIMU
3aJaHUSIMA, TaK W TPYIIOBBIMHA I COBMECTHOTO  BBITIOJTHSHHS
MCCIIeIOBAHUSI.

Ilpumepnvie memvt peghepamos, 00KIA008, UCCAEO0BAMENLCKUX NPOEKMO8

. HenpepsiBHblE apOOH.
. [IpuMeHeHne CI0XKHBIX MPOLEHTOB B IKOHOMUYECKUX pacyeTax.
. [TapannensHOE IPOEKTUPOBAHUE.

. CpenHue 3Ha4YeHUsI U UX IPUMEHEHHUE B CTATHUCTHKE.

e BekropHO€e 3a1aHne NPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE.
o CnoxeHne rapMOHHUYECKUX KOJICOAHUH.

o [I'paduueckoe pemenne ypaBHEeHUN 1 HEPABEHCTB.

o IIpaBribHBIE U ITOJYNPABUIIBHBIE MHOIOIPAHHUKH.

o Konnueckue ceuyeHuss U UX IPUMEHEHUE B TEXHUKE.

o Illonsarue nuddepenimana u ero NPUIOKEHUS.

e (CxeMbl NOBTOPHBIX UCIBITAHUN bepHysu.

o MHccinenoBanue ypaBHEHUN U HEPABEHCTB C APAMETPOM.



6. Temarnyeckuii mjial

[Ipu  peanmuzanum  cojaepkaHusi  00IIe0Opa3oBaTebHOU  y4eOHOM
TUCIMIUTUHBL  «MaTtematuka: anaredpa W Hayajla MaTEMaTHYECKOTO aHalu3a,
reomeTpusi» B mipenenax ocBoeHuss OIIOIT CIIO na 6a3e OCHOBHOro OOIIEro
00pa3oBaHus ¢ moiaydeHueM cpeanero oodmero oopaszoauus (IITIKPC) yueOHas
Harpy3Ka 00y4aroliuxcsi COCTaBIISIET:

MaKcuMasbHas yuyeOHas Harpy3ka oOydaromierocsi — 445 yac, B TOM YHCIIE:

00s13aTEIHPHON ayAUTOPHOUN Y4eOHON HArpy3Ku oOydJaromerocs — 285 4acos,
BHEAYJIUTOpHAs CaMOCTOsATeNbHas paboTa oOywaromerocs - 160 wac, w3 HuX
WHJIUBUIyaJIbHBIA OpOeKT — 20 4acos,

KOHCYJIbTalluK — 29 4acos,

st ipodeccun 15.01.05 Cpapuiuk pyyHO#l U YaCTUYHO MEXaHU3UPOBAHHOU CBAPKU
(HarIaBKH) yueOHas Harpy3ka COCTaBJISICT:

MaKCHMaJIbHas Harpy3ka — 427 yacoB, B TOM YHUCIIE:

00s13aTeJIbHON ayJJUTOPHOU y4eOHOM HArpy3Ku — 285 4acos;

BHEAYIUTOPHON CaMOCTOSATENBHON paboThl oOyuaromierocs — 142  wyaca, U3 HHX
WHJIMBUIyaJbHBIA OpOeKT — 20 4acos,

KOHCYJIbTaluu — 24 yaca.
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B ToMm uucie

2 - = B ToMm yncie
= < ) )
o/ Ne g . b= ™ 3 13
o fow TACEEHR SR A R A
£ = S o = s $E |28 £E2| &%
= S |5 |7 |58 |g?” g7 |5"
Beenenue - - 4 4 -
1 Pa3BuTne noHsATHH 0 YKCIe 19 6 1 12 8 4
2 | YpaBHeHHs U HEPABEHCTBA 19 3 - 16 - 16
3 Kopuu, crenenu u jiorapupmbi 48 10 4 34 16 18 2
4 DyHKINHU, UX CBOICTBA U rpaduku 39 14 1 24 18 8
S OCHOBBI TPUTOHOMETPHH o1 14 3 34 16 18 2
1
5 psAIMbI€e U MJI0CKOCTH B 43 16 3 24 10 14
NMPOCTPAHCTBE
7 KoopanHaTbl 1 BeKTOPBI 33 12 1 20 8 12 2
8 IMocienoBaTe I LHOCTH 12 6 - 6 2 4
I
9 pousBoaHas GYHKIMH U ee 37 14 5 21 7 16
npuMeHeHHne
10 | IlepBooOpa3Hasi 1 MHTErpaJ 30 10 2 18 8 8 2
11 MHOTOTpaHHUKH U Tejaa 68 16 3 44 18 24 9
BpalleHust
12 Kom0unaropuka, cTaUTuchca " 08 10 ) 16 14 )
TeopHusi BepPOSITHOCTEI
13 | [loBTOpEHHUE 12 - 12 - 12
14 IIpendk3ameHanuoHHaA 5
KOHCYJIbTaIHA
HUTOIo 445 131 29 285 | 129 156 | 10
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Tematudeckuid Twian st mpodeccuun
MEXaHU3UPOBAHHOMN CBapKH (HAILIABKH)

15.01.05 Cpapumuk py4yHOM M YaCTUYHO

B ToMm uncie
2 - = B Tom uncie
= ] ]
= g Eé E E p: z | 2 g g
Ne/Ne Tema S2f|fEg| 23 |S2¢| ET|BE|gE|z2¢
S = =5 ZF |EEF| EE |E=| 25|88
£* |25 | § |2 | EZ |22 E5|E¢
= Si | & |= S8 g zf |57
Beenenue - - 4 4 -
1 Pa3zBuTHE NOHATHSA 0 YK CIeE 19 6 1 12 8 4
2 | YpaBHeHHs U HEPABEHCTBA 19 3 - 16 - 16
3 Kopuu, crenenu u jorapugmsol 45 8 3 34 16 18 2
4 @DyHKUIMH, UX CBOHCTBA U rpadgukn 37 12 1 24 18 8
S | OCHOBBI TPUTOHOMETPUH 49 12 3 34 16 18 2
5 IIpsiMble U JIOCKOCTH B 41 14 3 24 10 14
NMPOCTPAHCTBE
7 KoopanHaThl 4 BeKTOPBI 33 12 1 20 8 12 2
8 IMocienoBaTeLHOCTH 12 6 - 6 2 4
9 IIpousBoaHasi pyHKIMHU H ee 35 12 5 21 7 16
NpUMeHeHHne
10 | IlepBooOpa3Hasi U HHTerpaJ 30 10 2 18 8 8 2
1 MHoOrorpaHHMKH 4 TeJjia 65 15 4 44 18 24 )
BpallleHus
12 Kom0unaropuka, CTaUTI/ICTI/[Ka u 26 3 ) 16 14 )
TeopHUsi BePOSITHOCTEI
13 | IloBTOpEHUE 12 - 12 - 12
14 IIpendk3ameHanuoHHaA 5
KOHCYJIbTaIHsA
UTOTI'O 427 118 22 285 | 129 156 | 10
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1. XapaKTepHCTHKa OCHOBHBIX BU/10B J1€ATCJIbHOCTH CTYICHTOB HaA YPOBHE

Y4eOHBbIX JeiicTBHH (110 pa3jaesiaM colepKaHusl y4eOHOM TUCIIUIIMHBI)

Coaep:xanue 00y4eHHs

XapaKkTepucTHKA OCHOBHBIX BH/I0B
OB J1eAITeJIbHOCTH CTYJAEHTOB (Ha YPOBHe y4eOHBIX AelCTBHI)

BBenenue

O3HAaKOMJICHHE C POJIBI0 MAaTEMAaTHKH B HAayKe, TEXHUKE, YKOHOMHUKE,
MH(POPMAITMOHHBIX TEXHOJOTHIX U MPAKTUYECKOU IeATETbHOCTH.
O3HAaKOMJICHHE C LIEJISIMH U 337ja4aMH U3YUYCHUSI MaTEMaTUKH TIPH
ocBoenuu npogeccuii CI1O u cnenmansnocreit CI10

AJITEBPA

Pa3BuTue NOHATHUSA O
qucjie

Brimonnenne apuMeTHIECKUX ISHCTBUN HAJ YACIIAMH, COUETAast
YCTHBIE U INCbMEHHBIE ITPUEMBI.

Haxoxnenue npuOInXKeHHBIX 3HAYSHU I BEJIMYUH U TTOTPEITHOCTEN
BbIYMCIIEHUH (a0COIIOTHON M OTHOCUTEIBHOMN); CPABHEHHUE YMCIIOBBIX
BBIPAKCHUH.

Haxoxaenue ook B IpeoOpa3oBaHUSIX U BBIYUCICHUAX
(OTHOCHUTCSI KO BCEM IIyHKTaM IPOrpaMMbl)

KopHu, crenenn,
sorapugmsi

O3HaKOMJIEHHE C ITOHSTHUEM KOPHS N-I CTENEHH, CBOMCTBaAMHU
[pPaMKaIoB U NMPaBUJIaMHU CPAaBHEHUS KOPHEM.

DOopMyJIMPOBAHUE ONPEACICHUS KOPHS U CBOMCTB KOPHEM.
BrrunciieHne U CpaBHEHUE KOPHEN, BBINIOJIHEHUE PUKUIKU 3HAYCHUS
kopHs1. [IpeoOpazoBaHne YMCIIOBBIX U OYKBEHHBIX BBIPAXKEHUH,
COJIepKAIX PadUKaJIbl.

BrinonHeHue pacyeToB 1o ¢GopmyJiaM, COAEepKalllUM paJuKabl,
OCYIIIECTBIISII HEOOXOIMMbIE MOICTAHOBKU 1 Tpe0Opa3oBaHuUsl.
Onpenenenne paBHOCWIBHOCTH BBIPAXKEHUHN ¢ pagukanaMu. Pemenne
MppalMOHAIBHBIX YPAaBHEHUH.

O3HaKOMJIEHHE C MMOHSITUEM CTEIIEHU C I€UCTBUTEIbHBIM
[OKa3aTeJIeM.

Haxosx/1ieHue 3HaueHni CTeNeH!, NCTIO0JIb3Ys ITPU HEOOXO0AUMOCTH
MHCTPYMEHTAJIBHBIE CPEACTBA.

3anuchIBaHUE KOPHS N-11 CTENEHH B BUJE CTEIIEHU C JPOOHBIM
rokasaTeJieM U Ha00O0pOoT.

DOopMyJIMPOBAHNE CBOWCTB CTENEHEN. BhIuncaeHne cTenenen ¢
[pallMOHAIBHBIM OKA3aTEJIEM, BBIIIOJHEHUE IPUKNJIKU 3HAYECHUS
CTEIICHU, CPABHEHUE CTEIICHEN.

[IpeoOpazoBaHue YNCITOBBIX U OYKBEHHBIX BBIPAKEHHI, COJIEpKAIINX
CTEIICHU, IPUMEHSS CBOMCTBA. Pelenre noka3aTeabHbIX YPaBHEHUM.
(O3HaKOMJIEHHE C IPUMEHEHUEM KOPHEH U CTENIEHEH ITPY BEIYMCIIEHUU
CpEeHUX, NEJICHUHU OTPE3Ka B «30JI0TOM cedeHUn». Pemenne
MPUKJIAIHBIX 33/1a4 Ha CJI0KHBIE IIPOLIEHTHI
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BrimonaeHne mpeoOpa3oBaHuii BRIpKESHUH, MpUMEHESHUE PopMyIT,
CBSI3aHHBIX CO CBOHCTBAMH CTEIICHEH U JJorapuMOB.

APKTAHI'C€HC YHCIa

IlpeoOpa3oBanue Onpenenenue 06J1aCTH JOMYCTUMBIX 3HAUEHUN JT0TraprU(MUIECKOTO
ajredpanyecKnux BbIpakeHUs. Penienne morapuMuyecKux ypaBHEHHH.
BbIPasKeHN I
OCHOBbBI TPUTTOHOMETPUH
OcHoBHbIE MOHATHSL  |I3ydeHue paMaHHOrO METOAa U3MEPEHUS YTJIOB BpallleHUs U
WX CBA3U C IpagycHoOi mepoil. 300pakeHue yIioB BpallleHUs Ha
OKPYKHOCTH, COOTHECEHHME BEJIMUHUHBI YTJIa C €r0 PACIIOJI0KEHUEM.
DopMyIupoBaHHE OINpPENEIeHUH TPUTOHOMETPUUECKUX (YHKLIMH IS
YIJIOB IOBOPOTA U OCTPBIX YIJIOB NPSIMOYTOJIBHOTO TPEYTOJIbHUKA U
00BSICHEHUE UX
B3aHMOCBSI3U.
OcHOBHbBIE [[pruMeHeHne OCHOBHBIX TPUTOHOMETPUUECKUX TOXKIECTB JJISI
TPUTOHOMETPHYECKHE [BBIUMUCIICHUS 3HAUEHUI TPUTOHOMETPHUUYECKUX (DYHKIIUI 10 OTHON U3
TOK/AeCTBA HUX
IIpeoOpa3zoBanus 3ydeHre OCHOBHBIX (POPMYJI TPUTOHOMETPHUHU: (POPMYJIBI CII0KEHHS,
npocTeimux YABOEHUS, IPE0OPa30BaHUsI CyMMBbI TPUTOHOMETPUYECKUX QYHKLIMHI B
TPUTOHOMETPUYECKHUX [[IPOU3BEJACHUE U IPOU3BECHUS B CYMMY U IPUMEHEHUE NTPU
BbIpaKeHU BBIYNCIICHUY 3HAYECHUSI TPUTOHOMETPUUECKOTO BEIPAKEHUS U
YIIPOIIIEHHUS €TO0.
O3HaKOMJIEHHE CO CBOMCTBAMHM CUMMETPHUM TOYEK HA EIMHUYHOMN
IIpocreiimmue Pemienue no popmyinaM U TPUTOHOMETPUUECKOMY KPYTY ITPOCTEUIIINX
TPUTOHOMETPUYECKHEe [TPUTOHOMETPUUYECKHUX YPABHEHMI.
YPABHEHUSI H [IprumeHeHne 001X METOI0B PELLICHUS ypaBHEHUH (IpUBEICHUE K
Hepagencmea IIMHENHOMY, KBaJIpaTHOMY, METO/JI Pa3JI0’KEHUsI HA MHOXKUTEIIH,
3aMEHbI IEPEMEHHON ) IPU PEILIEHUN TPUTOHOMETPUUECKUX
YpaBHEHHI. Y MEHHE OTMEYaTh Ha KPYTe PEIICHUS] TPOCTENIITNX
TPUTOHOMETPUYECKUX HEPABEHCTB
APpPKCHHYC, O3HaKOMJICHHE C TOHSITHEM OOPATHBIX TPUTOHOMETPUUECKHUX
APKKOCHHYC, (b yHKIHIA.

3ydyeHue orpenereHuil apKkCUHyca, apKKOCHHYCa, apKTaHreHca
qucia, GopMyIUpoOBaHUE UX, U300pakKeHUE Ha €IUHUYHOM
OKPYKHOCTH, IIPUMEHEHHNE MPU PEUIeHUH YPaBHEHU.

®YHKIIUU, UX CBOUCTBA U TPA®UKHA
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DYyHKIUH.
TlonsiTue 0
HeNpPepbIBHOCTH

GyHKun

O3HaKOMJIEHUE C MOHSATUEM IEPEMEHHOM, MPUMEpaMM 3aBUCUMOCTEN
MEXKIY IEPEMEHHBIMU.

O3HaKOMJICHHE C MOHATHEM rpaduka, onpeaeaeHue NPUHAIICKHOCTH
Touku rpaduky ¢pyukiun. OnpeaeneHue mo popmyiie mpocTenie
3aBUCUMOCTH, BUJa ee rpaduka. Boeipaxkenue no ¢popmyse oaHoi
[EPEMEHHOU Yepe3 Apyrue.

O3HaKOMJIEHHUE C OTlpeesieHueM QyHKIUU, POpMyIHpOBaHUE €TO.
Haxosxnenue 061acTv onpeeseHns 1 00JacT 3HaYeHUN (PYyHKIUH

CBoiicTBa QyHKIUM.
I'padpuueckasn
HHTepNpeTanus.
IIpumepnbi
(pyHKIIMOHAIBLHBIX
3aBHCMMOCTEH B
pPeaJbHBIX Npoueccax u
SIBJICHUSIX

O3HaKOMJICHHE C TPUMEpaMH (DYHKIIMOHATBHBIX 3aBUCHUMOCTEH B
[peasbHBIX MIPOLECCaX U3 CMEXHBIX JTUCIUILINH.

O3HaKOMJICHHE C JIOKA3aTEIbHBIMU PACCYKICHUSIMHA HEKOTOPBIX
CBOMCTB JIMHEHHOM 1 KBaIpaTUYHOMN (DYHKIUH, IPOBEJICHNE
MCCIIeIOBAHUS IMHEWHOM, KyCOYHO-JIMHEIHOM, NPOOHO-TMHEWHOU 1
KBaJpaTUYHON (PyHKLMI, HocTpoeHue ux rpaduxos. [loctpoenue n
uTeHue rpadukoB GyHKIui. MccnenoBanve GyHKINH.

CocrapiieHre BUJI0B ((yHKLIMH 110 JAHHOMY YCJIOBUIO, PEIIEHUE 3a7a4
Ha YKCTPEMYM.

BrimonHenue npeodpa3oBaHuil rpaguka QyHKIUN

OOpaTHble (pyHKIHH

M3yduenue nonsmus oopamnoil ¢pynkyuu, onpeneneHne Buaa u
nocmpoenue epaghuxa 0opamuoil yHKyuU, HaxodicoeHue ee 0o1acmu
onpeodenenus u ooracmu 3uavenuil. IlpuMeneHne cBOMCTB QyHKIUI npu
MCCIIC/IOBAaHUM YPAaBHEHHUM M PELICHUH 33Jad Ha SKCTPEMYM.
O3HaKOMJICHHE C TTIOHSTHEM CIIOKHOH (PyHKIIUH
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CTeneHHble,
nokKa3areJibHbIe,
sorapupmuyeckne u
TPUTOHOMETPHYECKH e
dynxuuun. OoparHbie
TPUTOHOMETPHYECKHE

(GyHKIMH

Brruuciienue 3HadeHUN (PyHKITHUHM 110 3HAYCHUIO apTyMEHTA.
OrnpeneneHue Moja0KeHUs TOYKU Ha TpaduKe 1o ee KOOpAUHATAM 1
Ha000pOT.

M cnonp30BaHue CBOMCTB (DYHKIIUHM /U1 CPAaBHEHUS 3HAYCHUM
CTereHel 1 JIorapu@pmoBs.

[TocTpoenue rpauKoB CTEIIEHHBIX U JTOTapU(PMUIECKUX (PYHKIIHA.
Pelienue noka3areabHbIX U JIOrapu(pMHUUECKUX YPAaBHEHUH U
HEPABEHCTB I10 U3BECTHBIM aJITOPUTMAM.

O3HaKOMJICHHE C TOHATHEM HENPEPBIBHOM IEPUOANYECKOM QD YHKIINH,
(hopMyJIMpOBaHKE CBOMCTB CHHYCA M KOCUHYCA, IOCTPOCHUE UX
rpaduKoB.

O3HaKOMJICHHE C TTIOHSATUEM TaPMOHHYECKUX KOJIeOaHUH 1
[puMepaMy FrapMOHUYECKUX KOJIEOAHUM JIs1 OMCAaHMs TPOLIECCOB B
(bu3uKe U Apyrux o01acTsIX 3HAHUSL.

O3HaKOMJIEHHE C MOHSITHEM pa3pbIBHONW MEPHOINYECKON (yHKIMH,
(bopMyIMpOBaHUE CBOWCTB TaHI€HCAa M KOTAaHIE€HCA, IIOCTPOCHUE MX|
rpaduKoB.

[ IpuMeHeHne CBOMCTB (DyHKLIMM J171s1 CpaBHEHUS 3HAUYEHU N
TPUTOHOMETPUIECKUX (DYHKIIHA, PEIICHUST TPUT OHOMETPUIECKUX
YpaBHEHHMIA.

Ilocmpoenue epaghuxoe oopamuvix mpuesoHOMempuyeckux

hyHKYULL U Onpedenerue no epaguKam ux ceoUcCms.

BrinosHenue npeobdpazoBaHusi rpapukoB

HAYAJA MATEMATHYECKOT'O AHAJIM3A

TlocaenoBareJbLHOCTH

O3HaKOMJIEHHE C IOHATHEM YHCIIOBOM I10CIEJ0BATEIBHOCTH,
criocobamu ee 3a/1aHusl, BBIYUCICHUSMH €€ YWICHOB.
O3naxomnenue ¢ nonsamuem npeoena nociedo8amenrbHOCHu.
O3HaKOMJIEHHE C BBIYMCICHHEM CYMMBbI OECKOHEUHOTO YHCIOBOTO
psaa Ha IpUMEpE BBIUMCIEHHUS] CYMMbl OECKOHEUHO YyObIBaroIIen
reOMETPUUYECKON IPOrpecCu.

Pemienue 3a/1a4 Ha IpUMEHEHHUE (POPMYJIIBI CYMMBbI OECKOHEUHO
yOBIBaIOIIEH reOMETPUYECKOM MPOTrPEeCCU .

IIpousBoanas u ee
NMpUMeEHEeHHe

(O3HaKOMJIEHHE C IOHSATUEM IIPONU3BOIHOM.

M3yueHue u GopMyJIMpoOBaHUE €€ MEXaHUYECKOI0 U T€OMETPUUECKOTO
CMBICJIA, N3yYEHUE aJITOPUTMA BBIUUCIIEHUS IPOU3BOIHON HA MPHU-
Mepe BBIUUCIIEHNUSI MTHOBEHHON CKOPOCTH U YIJIOBOTO KO3 PHULIEeHTa
KacaTeJIbHOM.

CocTaBieHne ypaBHEHHs KacaTeJIbHON B 00IIeM BH/JIE.

'Y cBoenue npasuit Aup GepeHIupoBaHus, TAOIUIIBI TPOU3BOTIHBIX
hIIEMEHTapHbIX (YHKIUI, MpUMeHeHue ais JuddepeHupoBaHus
(hyHKLIHM, COCTaBJIEHUsI YpPaBHEHHUS KacaTeJIbHOM.

M3ydeHne TeOpeM O CBSI3U CBOMCTB (DYHKIIUU U TPOU3BOIHOM,
(bopmynupoBKa UX.

[TpoBeneHre ¢ TOMOIIBIO MPOU3BOIHON HCCIIeT0BaHUS (PYyHKIINH,
BaaHHON (OPMYIIOM.

'Y cTaHOBIJIEHHE CBSI3M CBOMCTB (DyHKIIMH U TPOU3BOIHOM MO UX r'pa-
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IlepBooOpa3Has u
HHTErpaj

O3HaKOMJICHHE C TIOHSITUEM UHTETpasia v TepBooOpa3Hoi. M3ydenue
MpaBUJia BEIYUCIICHHSI IEPBO0OPa3HOil U TeopeMbl HproToHA—
JleriOHMLIA.

Pemienne 3a7a4 Ha CBSI3b IEPBOOOPA3HOI U €€ TPOU3BOTHOM,
BBIYMCIICHUE IEPBOOOPA3HOM 11 JaHHOU (PYyHKIIHUH.

Pemienue 3a1a4 Ha IPUMEHEHUE UHTErpasia /il BBIYMCICHUS
(bU3MYECKUX BEJIMYUH U IUIOLIACH.

YPABHEHUS U HEPABEHCTBA

YpaBHeHHSI U CHCTEMBI
YPaBHEHU
HepaBencrBa un
CHCTeMbl HEPABEHCTB €
BYMS IlepeMeHHbIMU

O3HaKOMJICHHE C TPOCTEHIIMMHU CBEICHUSIMHU O KOPHSIX
anreOpanyecKux ypaBHEHHUM, TOHATUSIMU UCCIIEA0OBaHUS ypaBHEHUN
11 CUCTEM yPaBHEHHUH.

M3ydyeHrne TEOpUH PAaBHOCWIBHOCTH YPaBHEHMA M €€ TPUMEHEHWS.
[loBTOpEeHHE 3alMCU pELIeHMs] CTaHJAPTHBIX YpaBHEHUH, IPHEMOB
MpeoOpa3oBaHUsl ypaBHEHUH JUII  CBEIEHUS K  CTaHIAPTHOMY)
YpaBHEHHUIO.

Pemienrie panoHaIbHBIX, HPPAMOHATBHBIX, TOKAa3aTEIbHBIX U
TPUTOHOMETPUUECKUX YPAaBHEHUM U CUCTEM.

M crionp30BaHMe CBOMCTB U rpauKOB (PyHKIIHI 17151 pEeIICHHS
ypaBHeHM. [IoBTOpeHrEe OCHOBHBIX IPUEMOB PEILLICHUS CUCTEM.
Pemiennie ypaBHEHH ¢ IPUMEHEHUEM BCEX TPUEMOB (pa3I0KEeHHs Ha
MHO>KUTEJIH, BBEJCHHUS HOBBIX HEU3BECTHBIX, [10/ICTAHOBKH,
rpaUuecKoro MEeTo/1a).

Perenne cucteM ypaBHEHUH C IPUMEHEHUEM PA3IMYHBIX CIIOCOOOB.
O3HaKOMJIEHHE C OOIIMMU BOIPOCAMU PELICHUS] HEPABEHCTB U
MCIIOJIb30BaHUE CBOMCTB U I'paMKOB (DYHKIUHI NpU pelieHuN
HEPaBEHCTB.

PelieHrie HEpaBEHCTB M CHUCTEM HEPABEHCTB C TPUMEHEHHEM
[Pa3JTUYHBIX CITIOCOOOB.

[IpumeHeHue MaTeMaTUYECKHX METOJI0B JUTSt penieHus
COoZIepKaTENIbHBIX 3329 U3 PAa3IUIHBIX 00JacTel HAYKH M TPAKTHKH.
M HTeprpeTHpOBaHUE PE3YIHTATOB C YUETOM PEAIbHBIX OrPAaHUYEHUH

3JEMEHTHI KOMBUHATOPUKHA, TEOPUU BEPOSATHOCTEN U CTATUCTUKHA

OcHOBHBIC NIOHATHUSA
KOMOMHATOPUKH

M3yueHne npaBuia KOMOMHATOPUKHI U IPUMEHEHHE MPU PELICHUN
KOMOWHATOPHBIX 3a/ad.

Perienrie KOMOMHATOPHBIX 3a]1a4 METOZOM Ilepedopa 1 1o paBUITy
YMHOXEHUS.

O3HaKOMJICHHE C TTIOHATUSAMH KOMOMHATOPUKH: pa3MELICHUSIMH,
COYETaHUSIMH, IEPECTAaHOBKaMU U (OPMYyJIaMHU ISl UX BBIYMCIICHUS.
OOBsicHeHHEe U TPUMEHEHHUE (POPMYIT 1JIsI BEIYMCIICHUS pa3MEIIeHUH,
[IEpECTAaHOBOK U COYECTAaHMM ITPU PEIICHUHN 3a1a4.

O3nakomieHue ¢ OuHomoM HeroToHa 1 TpeyroiasHukom [Tackars.
PemieHne NpakTUYECKUX 3a1a4 C UCIOJIb30BAHNUEM IOHATHN U IIpa-
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JJIeMeHThI TEOPUHU 3yueHue KJIacCU4eCKOro OIpeaeIeHUsI BEPOATHOCTH, CBOMCTB
BepPOSITHOCTEH BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEM.
PaccmoTpeHue npuMepoB BBIUYHUCIIEHUS BEPOSITHOCTEN. Pelenne
3a/1a4 Ha BBIYUCIICHNE BEPOSITHOCTEH COOBITHI
IIpencrasienue O3HaKOMJIEHHE C IIPEACTABIECHUEM YUCIOBBIX JAHHBIX U UX

MAHHBIX (TA0JHILIbI,
muarpamMmbl, rpagukm)

XapaKTEPUCTUKAMU.
Pemienne npakTUYECKUX 3a7a4 Ha 00paOOTKy YMCIOBBIX JIAHHBIX,
BBIYMCIICHUE UX XapaKTEPUCTUK

IF'EOMETPUs

IIpsiMbIe U MJIOCKOCTH
B NPOCTPAHCTBE

DopmMyIUPOBKa U IPUBEICHUE 0KA3aTEIbCTB IPU3HAKOB B3aUMHOTO
[PacMoJIOKEHUS NPSIMBIX U IJIOCKOCTeN. Pacrio3HaBaHue Ha yepTekax
11 MOJEJISIX Pa3JIMYHBIX CIIy4aceB B3AMMHOI'O PACIIOJIOKEHUS MPSIMBIX
1 IUIOCKOCTEU, apryMEHTHUPOBAHUE CBOUX CYKICHUM.
DopMyIUpPOBAaHUE  ONpENEJICHUM,  IPU3HAKOB U CBOMCTH
MapajiyIeJbHbIX U MEPHEHIUKYISPHBIX IUIOCKOCTEH, ABYI'PAHHBIX U
NIMHENHBIX YTJIOB.

BpinosiHEHWE MOCTPOEHUS YIJIOB MEXAY HPSMbIMH, HIpSIMOM U
[JIOCKOCTBIO, MEXY IUIOCKOCTSMM IO OIMCAHUIO U PACIO3HABAHMUE,
VX Ha MOJEIISIX.

[[puMeHeHne TPU3HAKOB U CBOMCTB PACIIOI0KEHHUSI IPSIMBIX U
IUIOCKOCTEN IIPHU PELICHUY 3a]a4.

300pakeHrne Ha pUCYHKaX U KOHCTPYUPOBAHUE HA MOJEIISX
MEepPIEHIUKYJISIPOB U HAKJIOHHBIX K IUIOCKOCTH, MPSMBIX,
MapaiyIeIbHBIX INIOCKOCTEN, YIJIOB MEXKIY IPSIMOU U IJIOCKOCTBIO U
000CHOBAaHME MTOCTPOCHUS.

Pemienne 3a1a4 Ha BBIYUCIIEHUE FT€OMETPUYECKUX BEIUYHMH.
DopMyITUPOBAHUE U IOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUSX
(TeopeM CyIIeCTBOBAHMS, CBOHCTBA).

M300pakeHne Ha YepTekax U MOJICIISIX PACCTOSIHUSI U 0OOCHOBaHUE
CBOMX CyxJeHMi. OnpeeneHne U BBIUYNCICHUE PACCTOSHUN B
rpoctpaHcTBe. [IpuMenenne ¢popMya U TEOpEM IIJITAHUMETPUHN JJIST
peleHus 3anad.

O3HaKOMJIEHHE C TOHSTHEM NapauIeIbHOTO IMPOEKTUPOBAHUS U €ro
cBoiicTBaMu. Dopmynuposanue meopemvl 0 NIOWAOU OPMOSOHANLHOU
npoeKyuU MHO20Y20IbHUKA.

[IpuMeHeHue Teopuu AJ1st 0O0CHOBAHMSI TOCTPOSHHH U BEIYMCIICHUH.
ApryMEeHTHPOBAHUE CBOUX CYKJI€HUN O B3aUMHOM PACIIOI0KEHUU
MPOCTPAHCTBEHHBIX (QUTYD
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MHOrorpaHHMKH

OnucaHue U XapaKTEpUCTHKA PA3JINYHBIX BUJI0B MHOTOTPAaHHUKOB,
[IEPEYUCIICHUE UX DJIEMEHTOB U CBOMCTB.

300pakeHre MHOTOIPAaHHUKOB U BBIITOJIHEHHE IOCTPOSHHUS Ha
M300paKEHUAX U MOJIEIIIX MHOTOI'PaHHUKOB.

BrraucieHne TMHENHBIX 2JIEMEHTOB U YIJIOB B IIPOCTPAaHCTBEHHBIX
KOH(pUTYpalUsIX, apryMEHTUPOBAHUE CBOUX CYKICHUM.
XapakTepucTHKa U U300pakeHue CEUCHUs, pa38epmKu
WMHO202pAHHUKOE, BBIMUCIICHUE TIJI01a/1€1 TOBEPXHOCTEM.
IlocTpoeHune npocTelnx ceueHuit Ky0a, Ipu3Mbl, MTUPAMUBL.
[Tpumenenue (pakToB U CBeACHUH U3 IJITAHUMETPUH.

(O3HaKOMJICHHE C BUJAMHU CHMMETPHN B IPOCTPAHCTBE,
(hopMyITMpOBaHUE ONPEICIICHUI U CBOMCTB. XapaKTepUCTHKA
CUMMETPHHU TEJ BPALLEHUSI 1 MHOIOI'PAHHUKOB.

[IppuMeHEeHne CBOMCTB CUMMETPHHU IIPHU PELIICHUH 3a/1a4.
Vcrionp30BaHuE MPUOOPETEHHBIX 3HAHUH JIJIs1 UCCIIEIOBAHUS U MOJIE-
IIMPOBAHUSI HECIIOKHBIX 3a/a4.

300pakeHre OCHOBHBIX MHOTOI'PAHHUKOB U BBIIIOJIHEHUE PUCYHKOB
10 YCJIOBUSAM 3aJ1ad.

Tesia 1 MOBEPXHOCTH
BpalleHUusA

O3HaKOMJICHHE C BUJIaMU TEJl BpallleHUs, pOpMYyITUPOBAHHUE UX
OIpPEJCIICHUN U CBOMCTB.

DOopMyJIMPOBAHUE TEOPEM O CEUEHHUH LIAPA INIOCKOCTHIO U
[JIOCKOCTH, KacaTeJIbHOH K cepe.

XapakTepuCTUKa U U300pakeHUE Tell BPAllleHHs, UX Pa3BEPTKH,
CeueHUs.

Pemienue 3a7ad Ha NOCTPOCHUE CEYEHUM, BBIYMCIICHUE JUJIMH,
pacctosiHui, yrioB, Iwiomanei. I[IpoBemenune 0OKa3aTeNIbHBIX|
paccyXJIeHUW NP pelIeHUH 3a1ay.

[[ppuMeHEeHnEe CBOMCTB CUMMETPHUH IIPU PELICHUH 3a/1a4 Ha Teja
BpaIlleHUsI, KOMOWHAIIUIO TEJl.

M300pakeHre OCHOBHBIX KPYTJIBIX T€JI U BHITIOJIHEHUE PUCYHKA 11O
YCJIOBHIO 3aJja4U

N3mepenus B
reoMeTpuu

O3HaKOMJIEHHE C TOHATHUSAMM IUIONIAAN U 00beMa, aKCHOMaMH U
CBOMCTBAMHU.

Periennie 3a1a4 Ha BRIYUCIICHHE TIJIOIAIEH TIIIOCKUX (QUTYP C
MPUMEHEHHEM COOTBETCTBYIOIHX (POpMYIT U (paKTOB U3
[JIAHUMETPHUH.

M3ydyeHre TeopeM O BRIYUCIEHUH 00BEMOB MPOCTPAHCTBEHHBIX TEJl,
pereHye 3a1a4 Ha IpUMeHeHue (pOopMyIT BEIYUCIEHUSI 00BEMOB.
MN3ydenue GpopMyI 71 BBIYUCIICHUS IO IeHN TOBEpXHOCTEN
MHOTOI'PaHHUKOB U TEJI BPalCHHUSI.

O3HaKOMJIEHHE C METOJIOM BBIYMCIICHHS TUIOLIAAN TIOBEPXHOCTH CHEPBI.
Pemienne 3a1a4 Ha BBIYMCIICHUE TUIOLIAIEN TIOBEPXHOCTH
[MPOCTPAHCTBEHHBIX TEJl

KoopauHatsl u
BEKTOPbI

O3HakOMJIEHHME C TOHSATHEM BeKTopa. WM3ydeHwe aeKapTOBOMH
CUCTCMblI KOOPpAHWHAT B HNPOCTPAHCTBC, MNOCTPOCHUC I10 3aJaHHBIM
KOOpJMHATaM TOYEK U IJIOCKOCTEH, HaX0XKICHUE KOOPAUHAT TOUCK.
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HaxoxxneHue ypaBHEHUN OKPY>KHOCTH, Cepbl, IITOCKOCTH.
BrruuciieHre pacCTOSTHUM MEXy TOUKAMU.

3yueHue CBOMCTB BEKTOPHBIX BEJIMYUH, ITPABUJI PA3JIOKEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IPABUII HAXO0XKIECHUS
KOOPJAMHAT BEKTOPA B MIPOCTPAHCTBE, IPABUJI ACUCTBUN C BEKTOPAMHU,
3aJaHHBIMU KOOPIMHATAMMU.

[[pyuMeHeHue TeOprH MPU PELIEHUH 3a/1a4 Ha IEUCTBUS C BEKTOPAMH.
M3ydyeHne CKaJIsIpHOro IIPOU3BEICHUS BEKTOPOB, BEKTOPHOT'O
YpaBHEHUS IPSIMOU 1 IJIIOCKOCTH. [I[pMeHeHne Teopuu pu peeHuu
3aja4 Ha IEUCTBUSI C BEKTOPAMH, KOOPAUHATHBIN METO/1, IPUMEHEHUE
BEKTOPOB IJIs BBIYUCIIEHHS BEJIMUHUH YIJIOB U PACCTOSTHUM.
O3HaKOMJIEHHE C JI0Ka3aTeJIbCTBAMU TEOPEM CTEPEOMETPUU O
B3aMMHOM PACIIOJIOKEHUH MIPSAMBIX U IJIOCKOCTEN C MCIIOIb30BAHUEM
BEKTOPOB.

8. Y4eOHO-MeTOAUYECKOE U MaAaTEPHAIBHO-TEXHUYIECCKOEC odecreueHue

NPorpamMmbl

OcBoeHue  mporpaMMmbl  y4eOHOW  JUCHUIUIMHBI  «MaTemMaTuka»

MpearnojaaraeT Haaudue B MpodeCcCHOHAIbHOM 00pa30BaTeIbHON OpraHu3allfy,
peanu3yromier o0pa3oBaTeibHYI0 IPOTpaMMy CpeJaHEro OO0IIero oOpa3oBaHMUS
B nipeaeniax ocBoeHust OITOIT CITO na 6a3e OCHOBHOTro 00IIEro 0Opa3oBaHU,
yuyeOHOro KabmHeTa, B KOTOPOM HMMEETCSI BO3MOYKHOCTh 00€CIIEYHUTh CBOOOIHBIM
noctyn B MHTepHEeT BO BpeMs y4eOHOIro 3aHSATHS W B IIEPUOJI BHEYYSOHOM
TeSITETbHOCTA 00YJarOIIuXCS.
[Tomemienne kaOuHeTa yaoBieTBOpsieT TpeOoBaHusiM CaHUTaAPHO-AIUAEMHUO-
norudeckux npaBuil U HopMmaTuBOB (CanlluH 2.4.2 Ne 178-02) m ocHamieHo
TUTIOBBIM 00OPY/JOBaHUEM, YKa3aHHBIM B HACTOSIINX TPEOOBAaHHSAX, B TOM
YUClie CHEeUAIIM3UPOBAHHON Y4eOHOM MeOeNbl0 M CcpelcTBaMu OOydeHwus,
JTOCTAaTOYHBIMHM  JJIsT  BBIMIOJTHCHUS TpeOOBaHWUN K YPOBHIO ITOJATOTOBKH
00ydJarommxcsI.

B cocraB y4eOHO-METOAMYECKOTO H  MaTepUaIbHO-TEXHUYECKOTO
obecrieyeHusi TIPOrpaMMbl Y4eOHOW NHUCHUIUIMHBI «Maremaruka: anreopa u
Havajga MaTeMaTHYECKOI0 aHaIn3a; TEOMETPUS» BXOJAT:
MHOTO(YHKIIHOHAJbHBIA KOMILICKC MPETOgaBaTeIs;

HarJsIHbIE TOCOOUS (KOMIUICKTHI YYeOHBIX TaOJIHII, TJIaKaTOB, MMOPTPETOB
BBIJIAIONINXCS YYCHBIX-MAaTEMaTHKOB U JIP.);
WHGOPMAITMOHHO-KOMMYHHUKATHBHBIC CPEJICTBA;

KOMIUIEKT TEXHUUECKON JOKYMEHTAIlMH, B TOM YHCJIE TTaclopTa Ha CpeJACTBa
00y4YeHUsI, MHCTPYKIIMHU T10 UX MCIIOJIb30BAaHUIO U TEXHUKE 0€30MacCHOCTH;
OuOMoTeUHbIN (HOHI.

B Oubnuoreunsii ¢GoHA BXOIAT YUYEOHUKH, YUYEOHO-METOJIUYECCKUE
kommiekTel  (YMK), oOecneunBaroiiye OCBOSGHHE Y4eOHOW JIUCIUILIMHBI

«MaremaTtuka: anreOpa M Hadajla MaTE€MaTUYeCKOro aHaju3a; TeoMEeTpUs»,
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PEKOMEHIOBaHHBIC FJTH JIOMYIIICHHBIE TSI UCIIOJIb30BaHUS B TTPO(ECCHOHATIBHBIX
00pa3oBaTebHBIX OpPraHU3alUiX, PEATU3YIOIINX 00pa30BaTEIBbHYIO MPOTrPaMMy
cpennero oo6iero ooOpasoBanus B npenenax ocBoeHuss OITOII CITO na 0Gase
OCHOBHOTO 00IIIero 00pa3oBaHusI.

B nporiecce OCBOCHUSI MpOorpaMMBbl yueOHOU TUCIUATUINHBI
«Maremaruka: anareOpa W Hadaja MaTEeMaTUYECKOTO aHau3a; T'eOMETPHS
oOydarwmuecs AOHKHbI MMETh BO3MOXKHOCTH JOCTyIla K JJIEKTPOHHBIM
yu4eOHBIM MaTepuaiaMm Mo MaTeMaTHKE, UMEIOIIMMCSA B CBOOOJHOM JOCTyNE B
cetu MHTepHET (PIEKTPOHHBIM KHHUTaM, MPAKTUKyMaM, T€CTaM, MaTepuajiaM
EI'D u ap.).

TexHuuecKue cpeacCTBa 06V‘—ICHI/I$I:
¢ KOMIIBIOTCP C JIUMOCH3NOHHBIM IIPOIrpaMMHBIM O6€CH€‘I€HI/ICM,
¢* MYJIbBTUMCIOUAIIPOCKTOP

9. Ilepeyenn pekoMeHayeMbIX YueOHbIX H3aanuii, UuTepHeT-pecypcos,
JAOIOJTHUTEJIbHOU JJUTEPATYPbI

Jlnst o6yuaromuxcs
OCHOBHBIE HCTOYHUKHU

Anumoe Ill. A. u Op. MaremaTuka: aiarebpa M Hadajga MaTEMaTHYECKOTO
aHaju3a, reoMeTpusi. Anredpa U Hayajia MaTeMaTU4YeCKOro aHaiu3a (0a30BbIN
u yrinyOnenHsiii ypoBan).10—11 kmaccer. — M., 2014.

Amanacaun JI. C., Bymyzos B. ®@., Kaoomyes C. b. u op. I'eomerpus
(6a3oBbIl u yriyonenusiii ypoan). 10—11 xnaccer. — M., 2014.

JlOonOJIHUTEbHBIE HCTOUYHUKH

bawmaxose M. F1. Marematuka: y4eOHUK JJIsI CTY/I. YUPESKIACHUM cped. Ipod.
oOpaszoBanusi. — M., 2014,

bawmaxose M. . Matematuka. COOpHUK 3a51a4 PO UIbHON HATIPABICHHOCTH:
yue0.mocobue st CTyA. yupekaeHuil cpea. npod. oOpazoBanusi. — M.,
2014.

bawmarxose M. M. MatemaTtuka. DJI€eKTPOHHBIN y4eO.-MEeTOA. KOMIJIEKC IS
CTY/I. yUpexxJieHul cpea. npod. oopazoBanus. — M., 2015.

bawmarxoe M. M. Maremaruka (6a30Bwiii ypoBeHb). 10 kimacc. COOpHUK
3agad: yueb. mocodbue. — M., 2014.

bawmarxoe M. M. Maremaruka (6a30Bbiii ypoBeHb). 11 kimacc. COOpHUK
3agad: yueb. mocodume. — M., 2013.

Jlis1 mpenonaBarenen
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®enepanbubiil 3ak0H 0T 29.12.2012 Ne 273-D3 «O6 oOpa3zoBaHuu B
Poccuiickoit ®enepanumn». [Ipukaz MunucTtepcTBa o0pa3oBaHus U Hayku PD
oT 17.05.2012 Ne 413 «O06 ytBepxkaeHuu (heaepaibHOro rocy1apcTBEHHOTO
00pa3oBaTeIbHOr0 CTaHAapTa CPEHErOo (ITOJTHOT0) OOIIET0 0Opa30BaAHUS.

[Ipuka3z MunucrtepctBa oOpazoBanusi 1 Hayku PD ot 29.12.2014 Ne 1645
«O BHecenun usMmeHeHuil B lIpuka3z MwunHucTepcTBa 00pa3oBaHUS W HAyKH
Poccuiickoit ®eneparnuum ot 17.05.2012
No 413 «*“O06 yTBepxkaeHnu GeaepaibHOr0 TOCYJapCTBEHHOTO 00pa30BaTeIbHOTO
CTaH/IapTa CPEeIHETO (TMOJTHOTO) OOIIET0 0Opa3OBaAHUS .

[Tucemo JlemaprameHTa TOCYIApCTBEHHOW TOJUTHKKA B cepe MOATOTOBKH
pabounx  kanpoB u JIIO MunucrepcrBa oOpa3zoBaHus u Hayku PO or
17.03.2015 Ne 06-259 «PexkoMeHmanuu 1O OpTraHW3alUU TIOJYYCHHS CPEIHETO
oO1ero oOpa3oBaHus B Ipesiesiax OCBOEHUSI 00pa30BaTEIbHBIX IPOrPaMM CPETHETO
npo¢ecCHOHaIBLHOTO 00pa3oBaHUsl Ha 0a3e OCHOBHOrO 001ero oOpa3oBaHMs C
ydyeToM  TpeOoBaHM  (enepanbHBIX  TOCYJApPCTBEHHBIX  00pa30BaTEIbHBIX
CTaHJAAPTOB M TMOJy4aeMoil mnpodeccur WA  CHEIUAIBHOCTA  CPEIAHETro
po(ecCHOHaTBLHOTO 00pa30BaAHUS.
bawmarxoe M. M. Matematuka: KH. JUIsl MpeTioiaBaTelisi: METo.locooue. —
M., 2013
bawmaroe M. U., [[vicanos L11. F. MeToaudecKkoe ITocoOue s ITOATOTOBKH K
EI'D. — M., 2011.

UHTEPHET-PECYPCHI

www. fcior. edu. ru (MadopmannoHHbIe, TPEHUPOBOYHBIC U KOHTPOJIbHBIC
Marepuainl). WWW. school-collection. edu. ru (Enunas xosutekimn 1iudpoBbIX
00pa30BaTebHBIX PECYpPCOB).
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