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[Iporpamma yueOHON AUCIUTIIMHBI «MaTreMaTuka COCTaBlieHa Ha OCHOBE MPUMEPHOMN
porpaMMbl y4eOHOM TUCHUIUIMHBI «MaTeMaTHKay, MpeHa3HaueHHOM ISl U3y4eHus anreopsl,
Hayaja aHaliu3a U T€OMETPUU B YUPEKIEHUSX CpelHero mpodeccuoHalbHOTO 00pa30BaHMUS,
peaTM3yIONINX OCHOBHYIO MPOQECCHOHANBHYIO oOpa3zoBarenbHyto mnporpammy CIIO Ha 6aze
OCHOBHOTO o00mmero oOpa3oBaHusi C TOJYyYEeHHUEM CpEJHEero oO0mero oOpa3oBaHMS,
pexoMeHnoBanHON PI'AY «DenepanbHblii HHCTUTYT pa3BUTHs 00pa3oBaHus» (MTPOTOKOT Ne3
ot 21 nrons 2015 1), ¢ u3MeHeHusAMH, og00peHHbIME HaydHo-MeToandeckum coBetoM LlenTpa
npodeccuoHaabHOro oopazoBanus u cucreM kBamupukanuit PI'AY «DPUPOy» (mporoxon Ne3
ot 25 mas 2017 r.).

Pa3paboruuk:

[Topoxosa JI.A., npenoaasarens YIIOY "UTOK"

[Ipotokon Ne 9 ot «14» anpens 2021 r.
ITporokom Ne ot « » utoHs 202 1.
ITporokom Ne ot «  » urons 202 r.

[Tporokon Ne ot «_ » utonst 202_r.
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[IporpamMma cocTaBiieHa B COOTBETCTBHHM C TpeOoBaHUSMHU DenepalbHOrO rocyAapCTBEHHOTO
00pa3oBaTeNbHOr0 CTaHAapTa CpeaHero mpodeccuoHalIbHOr0 00pa30BaHMs MO CHEIHATBHOCTH
43.02.12. TexHomorusi screTnyeckux ycnyr (npukaz MunoOpuayku Poccum ot 09.12.2016 N
1560 (pen. ot 17.12.2020) "O6 yrBepx)aeHUU ¢eaepaTbHOTO TOCYAAPCTBEHHOTO
00pa30BaTEeNILHOTO CTAaHAApPTa CPEeIHEr0 MPOPEeCCHOHATBLHOIO 00pa3oBaHus MO CIEUUAIBHOCTH
43.02.12 Texnonorusi scteTndyeckux ycuyr'), mo cneuuanbHoctd 43.02.13. Texnonorus
napukMaxepckoro uckyccrBa (IIpukxaz MunoOpHayku Poccum ot 09.12.2016 N 1558
(pexn. ot 17.12.2020) "OO6 yTBepkAeHUHU (eaepatbHOTO rocyJapCTBEHHOIO 00pa3oBaTeIbHOTO
CTaHJapTa cpeaHero mnpodeccuoHanbHOrO oOpa3zoBanus 1o crnenuanbHoctu  43.02.13
TexHONOTHs TApUKMaXePCKOTro NCKycCTBA" M MOXKET OBITh pEKOMEH0OBaHAa K MCIIOJIB30BAHUIO B
CPEIHHX CIICIUAEHBIX YI€OHBIX 3aBEICHUSX.
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1. MOACHUTEJIbHASA 3AIINCKA

[Tporpamma oOmeoOpa3oBarenbHOM yueOHON nucnuminabl «MaremaTnkay (naiee -
MaremaTrka) npeHa3Ha4YeHa Il U3y4eHHs areOpbl, MAaTeMaTHYECKOT0 aHallN3a U TEOMETPUHN
B UIIOY  «YepenoBeukuii  TOProBO-3KOHOMHYECKMH  KOJUIEXK»,  PEATU3YIOLIETO
00pa3oBaTeNbHYI0 TPOrpaMMy CpenHero obOmiero oOpa3oBaHUST B MpeaeliaX OCBOCHUS
HpOrpaMMBbI MOJArOTOBKH crienuanuctoB cpeanero 3sena ([IIICC3) Ha 6a3e 0CHOBHOrO 00MIETO
00pa3oBaHUs MPH MOATOTOBKE CHEIIMATNCTOB CPETHETO 3BCHA.

[Tporpamma pazpaborana Ha ocHoBe TpeboBanuii ®I'OC cpemHero odiero oopa3oBaHus,
NPEIBSBISIEMBIX K CTPYKTYpE, COJCPKAHHUIO U PE3yJIbTaTaM OCBOCHHS Y4eOHOW JUCIUTILTUHBI
«MaTemaTuka», B COOTBETCTBUM C PeKOMEHJAalMsSMHU MO OPTraHU3aIMH TOJIYYEHHUS CPEIHETO
obmiero o0Opa3oBaHusi B TpeieliaX OCBOCHHS 00pa3oBaTelIbHBIX IMPOrpaMM  CPEIIHETO
npodeccHoHaNTFHOTO 00pa3oBaHUsT Ha 0a3e OCHOBHOTO OOIIEro o0O0pa3oBaHUS C y4YETOM
TpeOoBaHUH (enepabHBIX TOCYAapCTBEHHBIX O00Pa30BaTENbHBIX CTAHIAPTOB M IIOJy4aeMOMN
npodeccuu WM CHENHATbHOCTA CPEIHEr0 MPOPECCHOHATBHOIO 00pa3oBaHus (ITUCHMO
JlenmaprameHTa rocyJapCTBEHHOH MOJIUTUKH B cdepe MOArOTOBKH padouux kaapoB u JI1O
MunoOpuayku Poccum ot 17.03.2015 Ne 06-259), Ha ocHoBanuu I[IpuMepHON mpOrpamMMel
oOmieoOpaszoBarenbHON yueOHOM aucuurmanabl «Matematukay mist [100 / M.U. bammakos. —
M.: U3narenbckuii neHTp «Akagemus», 2015 — 25 c., ¢ usMenenusimu, ogoOpeHHsiMu Hayuno-
MeToandeckuM coBetoM LleHTpa mpodeccuoHanbHOr0 00pa3oBaHUsT M CUCTEM KBanu(uKaiui
OI'AY «®UPO» (mporokos Ne3 ot 25 mas 2017 1.).

Copepxanne mporpaMMbl «MaTemMaThKay HalpaBlICHO HA JOCTHKCHHUE CIICTYIOIIHX

meJie:

— obecrnieueHne C(HOPMHUPOBAHHOCTH TIPEACTABICHUH O COIUAIBHBIX, KYJIBTYPHBIX U
HCTOPUUYCCKUX Q)aKTOan CTaHOBJICHUA MaTEMaTHUKU,

— obecrnieueHrue cHOPMUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMUYECKOTO U MATEeMAaTUYECKOTO
MBIIIJIICHUA,

— obecnieueHue c(hopMHUPOBAHHOCTH YMEHUN MPUMEHSITH MOTyYEHHBIC 3HAHUS TPU PEIICHUN
pa3IMYHBIX 33724,

— obOecneyeHne  cHOPMUPOBAHHOCTH  TPEACTABICHMM O  MaTeMaTHKE KaKk  4acTu
00MIeYeI0BeUeCKON KYIbTYPhl, YHUBEPCATLHOM SI3bIKE HAYKH, TIO3BOJISIONIEM OMUCHIBATH U
U3y4aTh pealbHbIE MPOLIECCHI U SBICHHUS.

B mporpamMmy BKITIOUYEHO cojepaHHe, HalpaBlieHHOEe Ha (OpMHpPOBAHUE Yy CTYACHTOB
KOMITETCHINI, HeoOXomumeix mig kadectBeHHoro IIIICC3 nHa 06a3e OCHOBHOIO OOIIETO
o0pa3oBaHHsl C TMOJY4YEHHEM CpeAaHero oO0miero o0pa3oBaHUs; MPOTPAMMBI IMOATOTOBKH
crienanuctoB cpennero 38eHa (I[IICC3).

2. OBIIAS XAPAKTEPUCTHUKA YYEFHOU JUCIHUNJINHBI «MatemaTuka»

Matemaruka siBisieTcss (yHIaMEHTaIbHON 00I11e00pa30BaTeIbHON MUCIUIUTMHON €O
CJIIOXKHUBIIINMCSL YCTOﬁqHBBIM COACpIKAaHUEM U O6H_[I/IMI/I Tpe6OBaHI/I$IMI/I K IOATOTOBKEC
o0yJaromuxcs.

I[Ipu ocBoenun cnenumanbHOcTe CIIO  conManbHO-PKOHOMHUYECKOTO  MPOQUIIST
npodeccnoHansHOTO O0O0pa3oBaHuss Marematuka wu3ydaeTcss Ha ©0aszoBoM ypoBHe DPI'OC
cpemHero oomero oopa3zoBanus, HO OoJsiee yrimyOaeHHO Kak mpoduiibHas yaeOHas JTUCITUTIINHA,
YUUTHIBAIOMIAS CTIENU(UKY OCBAaMBAEMBIX CIICIIUATHHOCTEH.

OO6mue 1eny u3yd4eHus MaTeMaTUKU Pealn3yloTCs B UeThIpEX HaINPaBJICHUSAX:

1) ob1iee npencTaBieHne 00 UAEIX U METOJaxX MaTeMaTHUKH;



2) MHTENIEKTYaJIbHOE Pa3BUTHE;

3) oBiageHre HEOOXOAUMBIMU KOHKPETHBIMH 3HAHUSAMU U YMEHUSIMU;

4) BociUTaTeNIbHOE BO3JICHCTBHE.

Conepxanue y4eOHOM JUCLHMIUIMHBI pa3palOTaHO B COOTBETCTBMM C OCHOBHBIMU

CoJIepKaTeIbHBIMH JTUHUSAMHU 00Y4YEeHUSI MaTEMaTHKE:

— anreOpauyeckas JIMHUS, BKJIIOYAKOIIAs CHCTEMAaTH3allMI0 CBEAECHUM O 4uClax; U3ydyeHue
HOBBIX M 0000IIEHHE paHee WM3Y4YEHHBIX ornepauuil (BO3BEICHHE B CTENEHb, M3BJICYCHHE
KOpHs, Jlorapu(MHUpPOBaHUE, CUHYC, KOCHUHYC, TAHI€HC, KOTAHI'€HC U OOpaTHbIE K HUM);
U3y4eHHE HOBBIX BHJOB YHCJIOBBIX BBIPOXCHHA H (OPMYI; COBEPILICHCTBOBAHHE
IIPAKTUYECKUX HABBIKOB M BBIYACIUTEIBHOMN KYJIbTYPBbI, PACIIUPEHNE U COBEPIICHCTBOBAHUE
anreOpanyeckoro amnmnapara, ¢OpMHUPOBAHHOTO B OCHOBHOMW IIKOJIE, M €r0 MPUMEHEHHUE K
PELIECHUI0 MaTEMaTUYECKUX U MPUKIIAIHBIX 3a/1a4;

—  TeopeTHKO-(QYHKIMOHANbHAS JIMHUS, BKIIOYAIOIIAS CUCTEMAaTHU3alMI0 U PpacCIIUpeHue
CBelIeHUII O (YHKIMAX, COBEPIICHCTBOBAHME TpaUUECKHMX yMEHUI; 3HAKOMCTBO C
OCHOBHBIMHM HJESIMM W METOJaMH MaTEeMaTU4YeCKOro aHajiu3a B 0ObeMe, MO3BOJISAIOIIEM
UCCIIIOBATh  JJIEMEHTAapHBbIE (QYHKIUHM H peliarh MNPOCTEHIINE T'€OMETPHUYECKUE,
du3nyeckue u Jpyrue NpuKiIaHble 3a1a4H;

— JIMHHAA YPAaBHEHMM W HEPABEHCTB, OCHOBAaHHAs Ha IIOCTPOCHMM U HCCIEIOBAaHUU
MaTeMaTUYeCKUX MOJIEJeH, IepeceKkaromascs ¢ alredpanyeckol U TEOPETHUKO-
(GYHKUMOHAIBHON JIMHUAMM M BKJIIOYAIOIIAs Pa3BUTHE M COBEPLICHCTBOBAHME TEXHUKU
anreOpandyeckux MpeoOpa3oBaHU Ui pEIIeHWs YPaBHEHUI, HEPABEHCTB U CUCTEM;
dopmHpoBaHHEe CHOCOOHOCTH CTPOMTH U HCCIENOBaTh MPOCTEHIIME MaTeMaTU4ecKHue
MOJIEJIN IIPU PEIICHHUHU NIPUKIIAHBIX 3a/1a4, 3a]a4 U3 CMEXHBIX U CIIELUAIbHBIX JUCLUILINH;

— TEOMETPHUYECKas JIMHUSA, BKJIIOYAIOWIAs HAIVISIAHBIE IPEICTABJICHUS O NPOCTPAHCTBEHHBIX
durypax M H3ydeHHE HMX CBOWCTB, (OPMHpPOBAHHWE U PA3BUTUE IPOCTPAHCTBEHHOI'O
BOOOpa)KE€HUs, pa3BUTHE CIIOCOOOB TI'E€OMETPUYECKUX H3MEPEHUH, KOOPJIMHATHOTO U
BEKTOPHOI'O0 METOJOB JIJIsl PELICHHs] MATEMaTUYECKUX U IPUKJIAJHBIX 3a7a4;

— CTOXacTHuyeckas JIMHMS, OCHOBaHHas Ha pa3BUTUM KOMOMHATOPHBIX  yYMEHUH,
IIPEICTABJICHUI O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYKAKOLIEr0 MUpa.

Nzyuenune o61meoOpa3oBaTeIbHON yu4eOHOM NUCHHUIUIMHBI «MaTemMaTHKa» 3aBepIiaeTcs
MOJIBEICHUEM UTOTOB B (pOpME DK3aMEHa B paMKaX MPOMEKYTOYHOW aTTECTAIlMH CTYACHTOB B
niporiecce ocBoeHus ocHoBHOM [TTICC3 ¢ monyuenuem cpeaHero o0iero 0opa3oBaHusl.

3. MECTO YYEBHOH JUCIHUNJIMHBI B YYUEBHOM ILJIAHE

VYuyebHast aucuuiuinHa «MaremaTuka» SIBISETCS Y4EOHBIM IpPEeIMETOM O00s3aTeNbHON
npeaMeTHou oonactu «Matematuka u uapopmarukay OI'OC cpeanero obirero 06pa3oBaHusl.

B UIIOY «UTOK», peanusyrorieii o0pa30BaTeNbHYI0 MPOrPaMMy CpPEIHEro oOIero
oOpa3zoBanus B npezaenax ocsoeHus [1IICC3 na 6a3e ocHOBHOTO 00111€TO 00pa3oBaHus, yueOHas
TUCUMIUIMHA «MartemaTtuka» u3ydaercs B 0O0IIeoOpa3oBaTelbHOM IUKJIE Y4eOHOro IjIaHa
[IIICC3 na ©6a3e OCHOBHOro o0OmIero oO0pa3oBaHMsSI C IMOJYYEHHEM CpPEAHEro OOIIero
o0Opa3oBaHusl.

B yuebnbix mnanax IIIICC3 yuebnas mucnuruimHa «MaremMaTHKa» BXOAUT B COCTaB
o0mux o00meobpa3oBaTeNbHbIX YUYE€OHBIX JMCHUIUINH, (OPMHUPYEMBIX M3 00s3aTEbHBIX
npeameTHbix obnacteir ®I'OC cpemnero oOmero o6paszoBanus, s crenuanbHocTedt CIIO
€CTeCTBEHHOHAYYHOTO MpOoduIIs.



4. PE3YJbTATHI OCBOEHHUSA YYEFHOU JUCHUILIAHBI

OcBoeHne cojaepkaHusi y4eOHOW  gUCHUIUIMHBI — «MareMaTuka»  00ecleuynBacT

JOCTH>KEHHUE CTYACHTaMU CIENYIOLLUX pe3yabmamog:.
* TUYHOCMHDBIX

- JIP 5 CchopMHupOBaHHOCTH OCHOB CaMOPa3BUTHS U CAMOBOCITUTAHUS B COOTBETCTBUU C
00I1eYeI0BeUeCKUMHU [IEHHOCTSMHU U HJIeajlaMy TPAKIAHCKOTO 00IIEeCTBa; TOTOBHOCTh U
CIIOCOOHOCTH K CaMOCTOSITENIbHOM, TBOPUYECKOM 1 OTBETCTBEHHOMN AESITETbHOCTH

- JIP7 HaBbIKkU COTPYIHUYECTBA CO CBEPCTHUKAMHU, AETHbMHU MIIQJIIIETO BO3PACTa, B3POCIBIMU
B 00pa3oBaTeNibHOI, 00IIECTBEHHO MOJIE3HOH, Y4eOHO-HCCIIe0BATENbCKOM, TPOSKTHOM U
JIPYTUX BUAAX IESITEIbHOCTH
- JIP 9 T'oToBHOCTh M CHOCOOHOCTH K OOpa3OBaHHIO, B TOM 4YHCIIE€ CaMOOOpPa30BaHHIO, HA
MPOTSKCHUH BCEW J>KM3HU; CO3HATEIHHOE OTHOIICHHWE K HEMpPEephIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO yCTIEUTHON MpodecCnoHaNbHOM U 00IIECTBEHHON ASITENFHOCTH

® Memanpedmemublx:

YMEHHE CaMOCTOSITENIbHO ONPEAENATh LEIu JCSITENIbHOCTM W COCTABJIATH IUIAHBI
NEeSITeIbHOCTH; CAMOCTOSATENIBHO OCYIIECTBIIATh, KOHTPOJIMPOBAThH M KOPPEKTHPOBATH
JeSTENIbHOCTD; UCII0JIb30BaTh BCE BO3MOXKHBIE PECYPCHI I TOCTHXKEHUS MOCTaBICHHbBIX
Hened M peanu3alydy IUIAHOB JESTEIbHOCTH; BbIOMpATh YCIELIHbIE CTpaTeruu B
Pa3JINYHbIX CUTYaLUAX;

YMEHHE MPOAYKTUBHO OOLIATHCS M B3aMMOJCICTBOBATH B IIPOLECCE COBMECTHOMU
JeSTEIbHOCTH, YUMTHIBATh MO3MLUHU JPYTUX YYAaCTHUKOB JAEATENbHOCTH, 3()(HEKTUBHO
paspeniatb KOH(INKTHL,

BJaJICHME HaBbIKAMU IIO3HABATENBbHOM, Yy4eOHO-MCCIIEOBATEILCKOM M MPOEKTHOMH
NeSITeIbHOCTH, HAaBbIKAMM pa3peuleHus MpobsieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIBHOMY TIOMCKY METOJOB pELIEHUS MPAKTUYECKUX 3aJa4y, IPUMEHEHUIO
pa3IMYHBIX METOJOB ITO3HAHUS;

TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSATEIbHONW MH(POpPMAMOHHO-TI03HABATEIbHON
JeSTEIbHOCTH, BKJIIOYasi yMEHHE OpPUEHTHPOBATHCS B Pa3IMYHBIX HCTOYHUKAX
UHpOpPMaLIUU, KPUTHYECKH OLIEHUBATh U HHTEPIIPETUPOBATh HH(OPMALIHIO, ITOTydaeMyIO
U3 pa3IMYHbIX UCTOYHHUKOB;

BJIQ/ICHUE SI3BIKOBBIMM CPEJICTBAMHU: YMEHHE SICHO, JIOTMUHO M TOYHO M3JaraTtb CBOIO
TOYKY 3pEHMS, HCIIOJIb30BATh aJCKBAaTHBIE SI3bIKOBBIE CPEACTBA,

BJIQ/ICHUE HAaBBIKAMU II03HABATEJIbHOM pediekcud Kak OCO3HAHUS COBEPIIAEMBIX
JNENCTBUI U MBICIUTENBHBIX MPOIECCOB, UX PE3YIHTATOB U OCHOBAHMI, IpaHMI] CBOETO
3HAHMS U HE3HAHUS, HOBBIX [TO3HABATENBHbIX 3a/1a4 U CPEJICTB AJIS UX TOCTHKEHUS;
LEIeYCTPEMJIICHHOCT, B IIOMCKaX U TPUHATUU PpELIeHUH, COO0Opa3UTEIbHOCTh U
UHTYULUSA,  Pa3BUTOCTb IPOCTPAHCTBEHHBIX  IPE/ICTaBJICHMIA; CIIOCOOHOCTh
BOCIIPUHUMATh KPacoTy U TapMOHMIO MHPA;

* NPEOMEMHBIX:

c(OPMHPOBAHHOCTH TPEACTABICHUI O MaTeMaTHKE KaK YacTH MHUPOBOW KyJIbTYPHI U
MecTe MaTeMaTHKH B COBPEMEHHOM LMBWIM3ALMU, CIOCO0aX OMHUCaHUs SBICHUN
peaNbHOrO MUPA HA MAaTEMATUYECKOM SI3BIKE;

c(OPMHPOBAHHOCTh MPEJCTABICHUNH O MaTeMaTHMYECKHX MMOHATUSAX KaK BaKHEHIIHMX
MaTE€MaTUYECKUX MOJENSX, MO3BOJSAIOMNX OMMCBIBATh M M3ydaThb pa3HbIE MPOILECCHl U
ABJICHMS; IIOHUMAaHHE BO3MOXXHOCTH aKCMOMAaTHYECKOI'O ITOCTPOEHUsS MAaTeMaTHYECKHUX
TEOPHiL;

BJIAJICHUE METOJAaMU J0Ka3aTeJIbCTB U aJITOPUTMOB PELICHUS, YMEHHUE UX NPUMEHSATD,
IIPOBOJUTH JJOKA3aTEIIbHBIE PACCYKICHUS B XO/I€ PEIICHUS 3a/1a4;



— BJAJCHHUE CTAaHIAPTHBIMH IIPUEMaMHU pEUICHUS PalUOHAIBHBIX W HPPALUOHAIBHBIX,
IIOKA3aTeNNbHbIX, CTCIECHHBIX, TPUTOHOMETPUYECKHMX YPaBHEHHUH M HEPAaBEHCTB, HX
CUCTEM; MCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IPOIPAMM, B TOM YHCIE IS TIOMCKA
IIyTU PEIIEHUs U WUIKOCTPALMU PELICHNS YPAaBHEHUN U HEPABEHCTB;

— c(hOpPMHPOBAHHOCTD MPEICTABICHUH 00 OCHOBHBIX MOHATUSAX MAaTEMaTHYECKOTO aHAIN3a
U HX CBOMCTBAax, BJAJCHHE YMEHHUEM XapaKTEpU30BaTh IMOBeIEHHE (HYHKIIMIA,
MCII0JIb30BAaHUE TOJYYCHHBIX 3HAHUM [UIsl ONMCAHMSI M aHAJIM3a PEaJIbHBIX 3aBUCUMOCTEN;

— BJAQJICHUE OCHOBHBIMM ITOHATUSAMM O IJIOCKUX M IIPOCTPAHCTBEHHBIX I€OMETPUYECKUX
¢urypax, ©X OCHOBHBIX CBOMCTBax; C(HOPMHPOBAHHOCTb YMEHHS pACIIO3HABATh
reoMeTpuueckue (GUrypsl Ha deprexkax, MOJENAX U B pealbHOM MHpE; MPUMEHEHHE
U3YyYEHHBIX CBOMCTB reOMeTpHUecKuX (Guryp u Gopmys IUisl peleHus] TeOMETPHUECKUX
3a/1a4 ¥ 3a7a4 C IPAaKTUYECKUM COJEPKAaHUEM;

— chOpMHpPOBAHHOCTh  MPEJACTABICHUH O TMpomeccax W SBJICHUSAX, HMEIOIIHNX
BEPOSITHOCTHBIA XapaKTEP, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PpEAIBHOM MHUPE,
OCHOBHBIX IOHATHUSAX JJIEMEHTApHOM TEOpUM BEPOSTHOCTEH; YMEHUH HaxoOuThb U
OLICHMBAaTh BEPOSITHOCTH HACTYIUIEHUS COOBITUH B NPOCTEHIIMX MPAaKTHUYECKUX
CUTYyalUsAX U OCHOBHBIE XapaKTEPUCTUKH CIIy4alHbIX BEIUYMH;

— BJIQJICHUE HAaBBIKAMM HCIIOJIb30BAHMS FOTOBBIX KOMIIBIOTEPHBIX MPOrPaMM IIPU PELICHUN
3a/1a4.

5. COIEPXKAHHME YUEBHOM JUCIUILIMHBI

BBE/IEHUE
Martemartuka B HayKe, TEXHUKE, JKOHOMHUKE, HH()OPMALIMOHHBIX TEXHOJOTUSAX U MPAKTUIECKON
nestenbHOCTH. Llenu u 3a1aun u3ydeHus MaTeMaTuku pu ocBoeHuu criennansaocteit CI10.

1. AJITEBPA
1.1. PazBurtHe noHaATUA 0 YMCJIe

[lenble u panoHanbHble yncaa. [leiictBuTenbuble uncna. [lpubausicentole goluucienus.
Komnnexcrnuvie uucna.

1.2. KopHu, crenenn u jorapupmsol

Kopuu u crenenu. KopHu HaTypanbHOM CTENEHU U3 Yyncia U UX cBOMCTBA. CTENEeHU ¢
palMOHATILHBIMU MTOKA3aTEeNSIMH, UX CBOMCTBA. CTENEHH C JeHCTBUTENbHBIMU [TOKA3ATEISIMU.
Ceoticmea cmenenu ¢ 0elicmeumenbHblM NOKa3amesiem.

Jlorapudm. Jlorapudm unciaa. OcHOBHOE JTOTapUPMUIECKOE TOKIECTBO. JlecaTuunbie

U HaTtypanbHbIe Jorapudmel. [IpaBumna neiictBuii ¢ norapudmamu. [lepexon k HOBoMy
OCHOBAHHMIO.

IIpeodpa3oBanue anredpanyeckux BbipaxkeHuii. [I[peobpazoBanue palMoHaNbHBIX,
UPPALMOHATIBHBIX CTETIEHHBIX, TOKA3aTEeNbHbIX U JIOTAPU(PMUUECKUX BBIPAKECHHI.
Ilpakmuueckue 3anamus

ApudmeTrnueckue NeiCTBUS HAJl YUCIaMU, HaXO0KACHUE MPUOIMKEHHbBIX 3HaYeHHUH

BEJIMYMH U MOTPEIIHOCTEN BHIYUCICHUH (a0COMIOTHOM U OTHOCUTENBHOM), CPAaBHEHHE YUCIIOBBIX
BBIPAKCHMUIA.

Briuucnenue u cpaBHeHUE KOpHEH. BrinmogHeHne pacueToB ¢ paiuKaiamH.

Pemienue nppanmonanbHbIX ypaBHEeHUM. Haxox1eHre 3HaUeHUH CTENEHEN ¢ palliOHaIbHbIMU
nokazarensimMu. CpaBHenue creneneil. [IpeobpazoBanus BbIpaXXeHUH, coepKamux

creneHu. Pemenne nokazarenbHbIX YPaBHEHUN.

Pemienne npukiiagHbIX 3a1a4.



Haxoxxnenue 3Hauenuit norapugma 1o npous3BoiIbHOMY ocHOBaHHUIO. Ilepexon ot ogHOTO
OCHOBaHHUs K ApyroMy. Beraucnenue u cpaBHenue jgorapudpmos. JlorapudmupoBanue u
IIOTEHUUPOBAHUE BBIPAKECHU.

[TpubinKeHHble BEIYUCIEHHS U PELICHUS IPUKIIAIHBIX 3a/1a4.

Pemenune norapupMuveckux ypaBHEHHIA.

2. OCHOBLI TPUTOHOMETPUU
2.1. OcHOBHBIC TOHATHSA

Panuannas mepa yriia. BpamarensHoe aBuxenue. CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HC
qucia.

2.2. OcHOBHbBIE TPUTOHOMETPHYECKHE TOKIeCTBA

®opmyiibl ipuBeneHus. opmyiisl cinoxenus. DopmMyisl yaBoeHuss Qopmynvt nouo-
BUHHO20 Yea.

2.3. IIpeoOpa3oBanust npocTeINX TPUTOHOMETPHYECKUX BbIPaKeHU

[TpeoOpa3oBaHre CyMMbI TPUTOHOMETPUYECKUX (DYHKIIMI B IPOU3BEICHUE U IIPOU3BE/IE-
HUSL B CYMMY. BoipaosiceHue mpuzoHoMempuieckux yHKyuil uepe3 maHeeHc noi08UHHO20
apeymenma.

Tpuronomerpuuecknue ypaBHEHHs 1 HEPaBEHCTBA

[Tpocreiimye TpuroHoMeTpuuecKrue ypaBHeHus. [lpocmeiiuiue mpuzoHomempuieckue
HepaseHcmeda.

OOpaTHble TPUTOHOMeETPUYecKHe (PYHKIUHU. APKCHUHYC, ApKKOCUHYC, aPKTAHT€HC.
Ilpakmuueckue 3anamus

Pannannblil MeTOA U3MEPEHUS YIJIOB BPAILIEHUS U CBSA3b C TPaAyCHON MEPOM.

OCHOBHBIE TPUTOHOMETPUYECKUE TOKAECTBA, OPMYIIBI CIOKEHUS, YBOCHHUSI, IPE0O-
pa3zoBaHuE CyMMBbI TPUTOHOMETPHUECKUX (QYHKIIMI B IPOU3BEAECHHE, TPeoOpa3oBaHue Ipo-
U3BEJICHUs] TPUTOHOMETpUYeckuX (pyHKIM B cymmyto [IpocTeiime TpuroHoMeTpudecKkue
YpaBHEHUS U HEPABEHCTBA.

OO0patHbie TpUrOHOMETpHUUYeCKHe QYHKIIUU: apKCHHYC, apKKOCHHYC, apKTaHTeHC.

3. ®YHKIIUHU, UX CBOUCTBA U I'PAOUKHU
3.1. DOyHKIHH.

OO6nacTp onpeneneHuss 1 MHOKECTBO 3HaUeHUil; rpaduk (yHKIMU, TOCTPOCHHE
rpadukoB QYHKINN, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMHU.

3.2 CaoiicTBa QpyHKUIMH.

MOHOTOHHOCTB, YETHOCTb, HEYETHOCTh, OTPAHUYEHHOCTb, IEPUOANYHOCTE. I IpoMexyTKkH
BO3PACTaHMA U YObIBaHMs, HAaHOOJIbIIIEe M HAMMEHbIIIEe 3HAYSHUSI, TOUKH SKCTPEMYMa.
I'padmueckas unrepnperanus. [lpumeps! GyHKIIMOHATBHBIX 3aBUCUMOCTEN B PEATbHBIX
npolieccax u siBIeHUsX. ApupmMeTnyeckre onepanun HaJ GyHKIUSIMHE.

Crnoxnas pyHkuus (komnosuuus). [lonamue o Henpepbl@Hocmu yHKYUU.

3.3. Oo0parHble pyHKIIUH.



Obaacmo onpedenenus u 061acmMb 3HAYEHUL 0OPAMHOU PYHKYUU.
I'pagux obpamnoil pynxyuu.

3.4. CrenenHnble, NOKa3aTelbHbIE, JJOTapUMHUICCKHE H TPUTOHOMETPHYCCKHE
(pynxuum.

OO6patHble TPUTOHOMETpUYECKHE QYHKIIUN

Onpenenennst GyHKIIUN, UX CBOMCTBA U TpadUKH.

[TpeoOpazoBanus rpadukoB. [lapamiensHbI IEPEHOC, CAMMETPHS OTHOCHTEIBLHO OCEi
KOOPJIMHAT U CHMMETPHUS OTHOCUTENIBHO Hayajla KOOPAUHAT, CAMMETPHUSI OTHOCUTEIBHO
IPSIMOM Y = X, pacTsyKEHUE U CKATHE BJI0JIb OCEl KOOPIMHAT.

Ilpakmuueckue 3anamus

[Tpumepsl 3aBUCUMOCTEN MEKY IEPEMEHHBIMU B PEAJIbHBIX IIPOLIECCAX U3 CMEKHBIX
nucturinH. Onpenenenue Gyaknuii. [locrpoenue u urenue rpagukoB GyHKITHIA.
HccnenoBanue ¢pynknuu. CBoMCTBA IMHEHHOM, KBaJPaTUIHOM, KYCOUHO-TUHEHHON U IpOOHO-
nuHeiHoi ¢yHkiuil. HempepwiBHbIe U nepuoanyeckue GyHkiuu. CBolicTBa U rpapuku
CHHYCa, KOCHHYCa, TAaHTeHca U KoTaHreHca. O0parHbie GpyHKIMH U ux rpaduku. OdpaTHbIe
TpuroHomerpuueckue GpyHkuuu. [IpeodpazoBanus rpaduka ¢pynkiuu. 'apmMmoHndeckue
kosiebanus. [IpukinaaHpie 3a1aqn.

[TokazarenbHble, TOrapupMUIECKIe, TPUTOHOMETPUUYECKUE YPABHEHUS U HePAaBeHCmEd.

4, HAYAJIA MATEMATHUYECKOI'O AHAJIN3A
4.1. MocexoBaTe I LHOCTH.

CrniocoObI 3a/1aHUS U CBOMCTBA YHCIIOBBIX MOCIIEI0BATEIBHOCTEH.

Tonamue o npeodene nociedosamenvrocmu. Cywecmeosanue npeoena MOHOMOHHOU
oepanuyenHou nocnedosamenvrocmu. CyMMUpOBaHHE TIOCIe0BaTeIbHOCTEH. beckoHeuHo
yOBIBaroIIasi TeOMETpUYECKast IPOTPECCHS U €€ CyMMa.

4.2. IIponsBoanas.

[TonsiTve 0 MPoU3BOAHON PYHKIIMH, €€ T€OMETPUUECKHUI U pU3nuecKuii

CMBICJI. YpaBHEHHE KacaTeabHOH K rpaduky ¢pyHkuuu. [Ipon3BoHbIE CyMMBI, pa3HOCTH,
Ipou3BeieHus, yacTHbIe. [Ipon3BoIHBIE OCHOBHBIX AJIeMEHTapHbIX QyHKIUN. [IpuMenenue
IPOM3BOIHON K UCCIIEI0OBaHUIO (DYHKIMI U OCTPOEHUIO IrpapukoB. [Ipouszeoonsvie
00pamHotl yHKYUU U KOMROZUYUU PYHKYUU.

IIpuMepsl UCIIONB30BaHKS IPOU3BOIHOM I HAXOKICHUS HAWIIYYIIEro PELICHUs B
NPUKIAIHBIX 3a7a4ax. Bropas npousBoaHasi, ee reoMeTpUUecKUi U (PU3UUECKUN CMBICI.
HaxosxneHue ckopocTu Juts Ipolecca, 3a1laHHoro (opMysioi 1 rpadukoMm.

4.3. IlepBoo6pa3nas u HHTErpal.

IIpuMeHeHne OnpeIeIeHHOTO UHTErpasa 1JIs HaX 0K ICHUS

ioniaanu KpuBosnHenHon Tpaneuuu. ®opmyna Hetotona—IJleitonuna. Ilpumeps! npuMeHeHus
UHTErpaia B GU3MKE U TEOMETPHUH.

Ilpakmuueckue 3anamus

YucnoBas mociie0BaTeNbHOCTh, CIIOCOOBI €€ 33aHNs1, BBIYUCICHUS YICHOB
nocienoBarenbHOCTU. [penen nocnenoBareabHOCTH. beckoHeuHO yObIBaroIasi reoMeTpuiecKas
IIPOrpeccusl.

IIpon3BogHas: MEXaHUYECKUNA U TEOMETPUYECKHUM CMBICI IPOU3BOTHOM.

VYpaBHeHue kacatenpHOU B 001eM Bue. [Ipasuna u popmyisl auddepenunpoBanus,



TabJIMIIa TPOM3BOIHBIX 3IeMEHTapHbIX QyHKIM. MccnenoBanne GyHKIMU C TOMOIIBIO
npou3BogHON. Haxoxnenne HanbobIero, HAMMEHbBIIETO 3HAYEHUS U AKCTPEMaIbHBIX
3HaYeHUN PYHKIUH.

WuTerpan u nepoodpasnas. Teopema Hetorona—JleriOnuna. [Ipumenenue naterpana
K BBIYUCIICHUIO (PM3UUECKUX BEIMYUH U TUIOIIAICH.

5. YPABHEHUS U HEPABEHCTBA
5.1. YpaBHeHHUS U CHCTeMbI YPABHEHUI.

PanuonanbsHble, MppallMOHAIbHBIC, TOKA3ATEIIBHBIE U TPUTOHOMETPUYECKUE YPABHEHHUS U
CUCTEMBI.

PaBHOCWIIBHOCTD ypaBHEHUN, HEPABEHCTB, CUCTEM.

OCHOBHBIE IIPUEMBI UX PELICHUs (Pa3IoKeHUEe Ha MHOXKHUTEIH, BBEICHUE HOBBIX HEU3BECTHBIX,
MOJICTAaHOBKA, rPa)UIeCKUil METO).

5.2. HepaBencrna.

PaLII/IOHaJH)HI)IG, HppanMOHaJIbHBIC, ITIOKA3aTCIIbHBIC U mpucoOHOMempudecKue HCPaBCHCTBA.
OCHOBHBIE IIPUEMBbI UX PCIICHUS.

5.3. Hcnoab3oBanue CBOMCTB M rpaukoB GyHKIMI PU pellleHNH YPABHEHH
HEpPaBeHCTB.

Merton unTepBanoB. 300pakeHne Ha KOOPAMHATHON INIOCKOCTH MHOXECTBA

pELIEeHUI ypaBHEHUI U HEPABEHCTB C JBYMsI IEPEMEHHBIMU U UX CUCTEM.

Ilpuknaonsie 3a0auu

IIpuMeHeHne MaTeMaTUYeCKUX METOLOB ISl PEILIEHMS COAEPKATENIbHbIX 3a1a4 U3 pas-
JIMYHBIX 00J1aCTe! HayKU U MPAKTUKH.

WMHTepnperanus pe3yiabrara, y4eT pealbHbIX OTPaHUYECHUN.

Ilpakmuueckue 3anamus

Kophu ypaBHenuil. PaBHocuinbHOCTh ypaBHeHUH. [IpeoOpazoBanne ypaBHEHUH.
OcHoBHbIE IPUEMBI pelIeHNs ypaBHEHUN. Pelienne cucreM ypaBHEHUH.
Hcnonb3oBaHue cBOMCTB U rpaukoB (GYHKIMHA AT pellieHUs] ypaBHEHUM 1 HEpaBEHCTB.

6. KOMBUHATOPUKA, CTATUCTUKA U TEOPUS BEPOATHOCTEU
6.1. DJIeMeHTbI KOMOMHATOPUKH
OcCHOBHBIE OHATHS KOMOMHATOPUKH. 3a/1a4ui Ha MOJICUYET YNCIa Pa3MELIeHUH, TepecTaHOBOK,
coueranuii. Pemmenne 3agau Ha nepedop BapuanToB. ®opmyna 6mHoma HeroToHa.
CaoiicTBa OMHOMHHAIBHBIX K03 duunentoB. Tpeyronsuuk [Tackans.
6.2. DJIeMeHThI TeOPHH BEPOATHOCTEH

CoObITHE, BEpOATHOCTH COOBITHS, CII0KEHUE U YMHOKEHHE BEPOSTHOCTEH. [lonsamue o
He3asucumocmu coovimuti. /[uckpemnas ciyuatinas 6enuduna, 3aKoH ee pacnpeoeietus..
Yucnosvie xapakmepucmuku OUCKPemHOU CIy4auHou eenudunsl. [lonsamue o 3axone

Oonbwux yuce.

6.3. DJIEeMEHTbI MATEMATHYECKON CTATUCTUKHU

u
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[IpencraBienue naHHBIX (TaOIMILIBI, JHATPAMMBI, TPADUKH), ceHepanbHAsL COBOKYNHOCTb,
8b100pKA, cpedHee apughpmemuueckoe, meouana. [lonamue o 3adauax mamemamuieckou
CMamucmuxu.

Pewenue npaxmuyeckux 3a0au c npumerenuem 8eposmHOCMHbIX MEMOO08.

IlIpakmuueckue 3anamus

HcTopus pa3BUTHS KOMOMHATOPUKHU, TEOPUH BEPOSITHOCTEH U CTATUCTUKH U UX POJIb B
pa3IMyYHBIX cepax YeTOBeUeCKOl xu3HenesaTenpbHocTH. [IpaBuna komOnHaTopuku. Pemenue
KOMOHMHATOPHBIX 3a/1a4. Pa3menienus, coueranus u nepecranoBku. bunom HproTona

u TpeyroabHuk Ilackans. [Ipuknagnelie 3agaun.

Kitaccnueckoe onpeneneHue BEpOsITHOCTH, CBOMCTBA BEPOATHOCTEN, TEOPEMA O CYMME
BeposTHOCTEN. Brruncienue BepostHocTel. [Ipukiianuble 3anaun. [IpencraBnenue 4uciIoBbIX
JnaHHbIX. [Ipukinagselie 3agaun.

7. TEOMETPUSA
7.1 IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

B3anmHoe pacrnosiokeHue AByX NpsAMBIX B IpocTpaHcTse. [lapamiensHocTs npsmoi n
miockocty. [TapamiensHOCTh 110cKocTe!. [leprneHIuKynsapHOCTb NPSMOM U IUIOCKOCTH.
[lepnieHauKyIIAp U HAKJIOHHAS. YTOJ MEXY IPSAMON U INIOCKOCTBIO. JIByrpaHHBII yToul.
Yrois Mexay MI0CKOCTAMU. [IepneHauKyIIpHOCT JBYX IIJIOCKOCTEM.

['eomeTpuueckue mpeodpa3zoBaHus MIPOCTPAHCTBA: MapaJlIeIbHbIN EPEHOC, CUMMETPHUS
OTHOCHUTEJIBHO TUIOCKOCTH.

[TapamnensHOE MpoekTupoBanue. [Liowads opmozonanvhoil npoexkyuu. 13o0paxxeHune
POCTPAHCTBEHHBIX (PUTYD.

7.2. MHororpaHHuKu

Bepmmnsl, pebpa, rpanu MHOrorpanHuka. Pazeepmra. Muozoepanmusie yanvl. Beinykivie
MHoz2oepannuku. Teopema Jiinepa.
[Tpusma. [Ipsimast u naxnonnas npusma. [pasunbHas npusma. [apannenenunesn. Kyo.
IMupamupa. [IpaBunbHas nupamuaa. Y ceueHHas nupamuaa. Terpasap.
Cummerpu B KyOe, B apajjiesienuIe/ie, B IpU3Me U MUpaMue.
Ceuenus Ky0a, MIPU3MBbI ¥ THPAMUJIBI.
[IpencraBienue o npaBUIbHBIX MHOTOIPaHHUKAX (TE€Tpadape, Kyde, OKTasipe, 10oAeKadIpe U
UKOCadIpe).

7.3. TeJia 1 NOBEePXHOCTH BpallleHUA

Hunmuuap u konyc. YcedeHHbld Konyc. OCHOBaHUE, BBICOTA, OOKOBAsi TOBEPXHOCTb,
oOpazyronas, pazsepTka. OceBble CEUSHHsI U CEUSHMs], apajielIbHble OCHOBAHUIO.
[ap u chepa, nux ceuenus. KacarenpHas miockocTs k chepe.

7.4. HN3mepenusi B reoMeTpun
O06nem u ero usmepenue. arerpanbaas ¢popmysa oobema.
dopmyiiel 00beMa KyOa, IPSIMOYTOJIBHOTO Mapajuieienunesia, Ipu3Mbl, IUIHHIPA.
dopmyiel 00beMa MUpaMuIbl 1 KoHyca. DopMyIIbl TUTOIAAM TOBEPXHOCTEH IUIMHIPA U
KoHyca. @opMyIbl oObeMa 11apa  Iiommaan chepsl.

[TogoGue Ten. OTHOIIEHUS TIJIOMIAJIEH TTOBEPXHOCTEN M 00BEMOB MTOAOOHBIX TEJ.

7.5. KoopanHaTtsl 1 BEeKTOPHI
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ITpstmoyronbHast (AekapToBa) cUCTEMa KOOPAMHAT B ITpocTpaHcTBe. PopMyiia pacCTOSIHUS
MEXYy ABYMS TOUKaMHU. Y paBHEHUS CQEPBI, nIOCKOCMU U NPAMOU.

BexTopsl. Monyne Bektopa. PaBeHcTBO BekTOpOB. Cll0KEHHE BEKTOPOB. Y MHOKEHUE
BEKTOPA Ha 4MCi0. Pa3ioskeHne BeKTopa 1o HallpaBJICHUAM. YTOJI MEXAY ABYMs BEK-
topamu. IIpoeknus Bekropa Ha ock. KoopanHatel BekTopa. CKalasipHOE IPOU3BEACHHE
BEKTOPOB.

Hcnonbs3oBaHue KOOPAMHAT U BEKTOPOB IIPU PEIICHUHM MATEMATUYECKUX U IIPUKIIAIHBIX
3a1ad.

IlIpakmuueckue 3anamus

[Tpu3Haky B3aMMHOIO PACIIOJIOKEHHUS MIPSAMBIX. YTOJ MEXKIY NpsAMBIMU. B3anmuoe
PacIoIOKEHUE IPSIMBIX U IUNIOCKOCTEN. [IeprieHIuKyIsip 1 HaKJIIOHHAs K INIOCKOCTH. YTOJI
MEXy NPSIMOM U IIJIOCKOCTBI0. TeopeMbl O B3aMMHOM PACIIONIOXKEHUH NIPSAMOU U IIIOCKOCTH.
Teopema o0 Tpex NepHeHUKYJIIApax.

ITpusHaky u CBOMCTBA NAapAJUIEIBHBIX U MEPIEHAUKYIISIPHBIX IIJIOCKOCTEN.

PaccrosiHME OT TOYKM 10 TUIOCKOCTH, OT MPSAMOM [0 INIOCKOCTH, PACCTOSTHUE MEXKIY
IUIOCKOCTSIMH, MEX/1y CKPELUBAIOIIUMUCS MPSIMBIMH, MEX/Ty IPOU3BOJILHBIMU (UTypamMH
B IIPOCTPAHCTBE.

[TapaieapHOE MPOEKTHPOBAHUE U €TI0 CBOMCTBA. Teopema o niowaou opmocoHaIbHOU
npoeKyuy MHO20y201bHUKA. B3anMHOE pacnooKeHHe MPOCTPAHCTBEHHBIX (UTYD.

Paznuunbie BUABI MHOT'OI'PaHHHKOB. Hx I/1306pa)KeHI/I$I. Ce‘leHI/IH, Pa3BCPTKU MHOT'OI'PAaHHHUKOB.

[Tnomane nosepxHocTu. Buabl cummerpuii B npoctpanctBe. CuMMeTpus Tl

BpALlEHNUs U MHOTOTPaHHUKOB. Brruncienue miomaneit 1 00beMoB.

Bexkropel. JleiicTBus ¢ BekTopamu. [JekapToBa cuctema KOOPAUHAT B POCTPAHCTBE.
VYpaBHEHHE OKPYKHOCTH, chepbl, I0CKOCTU. PaccTossHue Mexay ToukaMu. JleficTBus ¢
BEKTOPAMH, 3aJaHHbIMU KoopauHaTamMu. CKaJIIpHOE IPOU3BEIEHNE BEKTOPOB. BekTopHoe
YPaBHEHHE NIPSIMOU U INIOCKOCTHU. Vcrnonp30BaHne BEKTOPOB MPHU AOKA3ATEILCTBE TEOPEM
CTEPEOMETPUMN.
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6. TEMATHYECKOE IINTAHUPOBAHUE

Oo6bem

Buj yueOHoii padoThl
4acoB

CymmapHasi y4yeOHasi Harpy3ka BO B3aMMOJEHCTBHMH €

258

npemnoaaBartejieM
Camocmoamenvhas paboma' -
O0Bem 00pa3oBaTeIbHOI MPOrpaMMbl 258
B TOM YHCIIE:
TEOPETHYECKOE 00yUeHre 234
nabopaTopHbIe PabOTHI (€CIu IPETYCMOTPEHO) -
MPAKTUYECKHE 3aHATHS (€CIIU TPETYCMOTPEHO) -
B TOM 4HCIIE B (OpME MPAKTHYECKON TTOTOTOBKH -

KypcoBas paboTa (IpoeKT) (eciau mpeaycCMOTPEHO) -
KOHTpOJIbHas paboTa -
Koncynomayuu 8
Koncynemayuu x sxzameny 4
Oxsamen 12
IIpoMe:xxyToyHast aTTecTallus NPOBOAUTCHA B opme Oxzamen

1) CamocTosTenbHas paboTta B paMKax NprMepHO Mporpammbl MOXKeT BbITb He NpeaycMOTpeHa, Npu paspaboTke
paboueli NporpaMmbl BBOAWUTCA 3a cYET BapuaTUBHOM YacTu He 6onee 20 npoueHToB ans npodeccuit n He 6onee

20 NpouUeHTOB ANA crneumanbHOCTeN.
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HanmeHoBaHMe pa3je/ioB U TeM Coaeprxxanue yueOHOIro MaTepuasa O0bem | YpoBeHb | JInuHOCTHBIC
YacoOB | OCBOCHHS | pe3yJibTaThl
Bgenenue Cojaep:kaHue y4e0HOro MaTepuajia 2 1 JIP5,7,9
Onpenenenne UENbIX U PALlMOHAIBHBIX, 1EUCTBUTEIbHBIX YUCEIL.
Pazgen 1 Anredpa m Hayasa anajamnsa
Tema 1. Pa3Butue noustus o
E1 () Coaepskanne y4eGHOro MaTepuaia 2 2 JP5,7,9
Onpenenenue monyis yucina. [pubmmkenusie yncna. [IpubnmxeHHbIe
BBIUUCIICHHUSL.
Tema 2. KopeHnb N-0#i cTeneHu
Coaep:xaHue yueOHOro MaTepuaJa 4 2 JIP5,7,9
Onpenenenue KOpHS N-Oi CTENEHH U €ro CBOMCTB. Brruncienue KopHs
HaTypaJIbHOM CTENEHU U3 YHCIa.
IIpeoOpa3oBaHue UPPALMOHAIBHBIX BBIPAKECHHMH.
Boruncnenue KopHsl 13 KOMIUIEKCHOTO YHCIa.
Tema 3. Crenens ¢
JEUCTBUTENLHBIM U PAallMOHANBLHEIM | CoepKaHue y4eOHOro MaTepuaJia 4 2 JIP5,7,9
MOKa3aTeIsIMU Omnpenenenre CTENEHN ¢ PallMOHAIBHBIM I10KA3aTeJIEM U €€ CBOMCTB.
Omnpenenenue cTeneHy ¢ AeUCTBUTEIbHBIMH ITOKA3aTENIMH U €€ CBOMCTB.
[IpeoOpa3oBaHye CTENEHHBIX BHIPAKEHUH, HCII0JIb3Ys CBOICTBA CTENIEHHU.
Tema 4. Jlorapudm u ero cBoiicTa
Coaepxkanue y4eOHOIro MaTepuaa 10 2 JP5,7,9
Onpenenenue norapudma, AECATUYHOTO U HATYPaJbHOTO Jiorapudma.
3anuce OCHOBHOTO JorapupMuueckoro Toxkaectra. Ilepexoa k HoBoMy
OCHOBAHHUIO.
[IpeoOpa3oBanue norapupmMudeckux BoipaxeHuid. [IpeodpazoBanue
anredpanvdecKux BhIPAKEHUH.
Tema 5.IIpeoOpa3oBanue
TPUTOHOMETPHYECKHX BhIpakeHni. | Conmep:kaHue yueGHOT0 MaTepuaia 17 2 JIP5,7,9
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Tpuronomerpuueckye ypaBHEHUs U
HEPaBEHCTBA

Omnpenenenue paguaHHOW MepHI yIla, CHUHYCA, KOCUHYCA, TAHI'€HCA U
KOTaHI'€HCa YHCIIa.

Jl0oKa3aTenbCTBO OCHOBHBIX TPUTOHOMETPUYECKHX TOXKIECTB. (hOPMYIT
IIPUBECHHUS.

3anucek GopMyI CHHYCa, KOCHHYCA U TAHT€HCAa CYMMBI M pa3HOCTH JIBYX
YIJIOB; CUHYCa U KOCUHYCa ABOMHOIO yriia; (opMyIl ITOJIOBUHHOTO YIJIa.
[IpeoOpa3oBanus MPOCTEHIINX TPUTOHOMETPUUYECKUX BBIPAKEHHIH.
Onpenenenne apkCUHYyca, ApKKOCHHYCA, apKTaHT€HCa YHCIIa.

Pemenne npocTenmmx TPUroHOMETPUUECKUX YPABHEHUM.

Pemenne npocrelmmnx TPUrOHOMETPUYECKUX HEPABEHCTB.
TpuroHomeTpuuecKue ypaBHEHHUsI.

Konrpoabnas padoraNel 1 JIP 7
Tema 6. @yHKINH, UX CBOICTBA U
rpaduxu Coaeprxanue yueOHOIro MaTepuaJa 15 JP5,7,9
Onpenenenne (QyHKIMM, ee 00JacTH ONpeAeieHHUs M MHOXKECTBa
3HaueHul; rpapuka QyHKIUH.
[Toctpoenue rpagukoB GyHKIMHA, 33JaHHBIX Pa3IMYHBIMU CIIOCOOAMHU.
3anucek CBOMCTB (PYHKIMH: MOHOTOHHOCTB, YeTHOCTh, HEYETHOCTb,
OTrPaHUYEHHOCTD, IEPUOIUYHOCTD.
HaxoxaeHne npoMexyTKOB BO3pacTaHus U yObIBaHMsI, HAUOOJBILIETO U
HaMMEHBUIETO 3HaYEHUs1, TOUeK IKcTpemyMa. ['papuueckas
VMHTEpPIpETAIHSL.
[Tpumeps! (yHKIMOHAIBHBIX 3aBUCUMOCTEH B pEabHBIX Ipoleccax M JP5,7,9
SIBJICHUSIX.
Omnpenenenue oopatHbIX GyHkMi. Haxoxnenue obnactu onpeaeneHus JP5,7,9
u o0nactu 3HaueHui oopatHoM pyHkuuu. [locTpoenue rpaduka
oOpaTHON HyHKIUU
Brinonnenue apupmMerndeckux onepanuii Hax QyHKIUSIMU.
CrnoxHas GyHKIMS (KOMITO3UIIHS).
Tema 7. CrerneHnsie,
HoKa3aTelbHble, Jorapupmudeckue | Coaep:kanue y4eGHOr0 MaTepuaia 10 JP5,7,9

U TPUTOHOMETPUYECKUE (PYHKIINH

Onpenenenus GyHKUUN, UX cBOMCTBa U rpaduku. OOpaTHbIe
TPUTOHOMETpHYECKHE PYHKIUU.
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IIpeoOpaszoBanus rpaduxos. [lapaniensHblil TEpeHOC, CHMMETPHS
OTHOCHTEJBHO OCEH KOOPIMHAT U CHMMETPHS OTHOCHTEIBHO Havyasa
KOOP/MHAT, CHMMETPHSI OTHOCUTEIBHO MPSIMOH Y = X, pacTsDKEHHE U
C)KaTHe BJIOJIb OCEH KOOp/AMHAT.

JP5,7,9

Tewma &. [TociemoBaTEIPHOCTH U
IpeJIeIIbl.

Coaep:xaHue y4eOHOIro MaTepuaJia

Onpenenenre nociaea0BaTeNbHOCTH.

XapakTepucTuKa CocoO0B 3aJaHuUsl U CBOWCTB YHCIOBBIX
nocieaoBarenbHocTel. OnpeneneHue npeaesa nociae10BaTeIbHOCTH.
CyecTBoBaHue npeziesia MOHOTOHHON OrpaHUYeHHON
nocnenosareabHocTU. CyMMHpOBaHHUE MOCIEI0BATEIbHOCTEN.
Boruncnenne cymmbl O€CKOHEYHO yOBIBAIOIIECH FreOMETPHUECKOM
IIPOrPECCUHU.

JP5,7,9

Tema 9. IIpenen u npousBoaHas
byHKIIUU

Coaep:xaHue yueOHOro MaTepuaJia

JP5,7,9

Omnpenenenue npezaena GyHKIUHU B TOUKE U Ha OECKOHEUHOCTH,
HENPEPBIBHOCTH (DYHKITUH.

Omnpenenenue Npou3BoJHON (PYHKLUH, €€ T€OMETPUYECKOTO U
(U3MYECKOTo CMbICIA.

W3zyuenue npasun u popmyn auddepeHnrnpoBaHusi OCHOBHBIX
AJIEMEHTapHbIX PYHKIMNA. Brluucienve npon3BogHON QyHKIUU.
Omnpenenenre BTOPOH NPOU3BOJHOM, €€ T€OMETPUYECKOTO U
(U3MYECKOTo CMbICIA.

Beruucnienne npou3BoaHON 00paTHON (GYHKIMU U KOMIO3ULIUU

GyHKIM.

Tema 10. IIpumenenne
MPOU3BOAHOM K UCCIIEIOBAHUIO

byHKIIUU

Copep:kaHue y4eOHOTo MaTepuaJa

JP5,7,9

BeiBo ypaBHEHMS KacaTenbHOH. [IpuMenenne npousBoaHON K
UCCIEeIOBaHUIO QYHKIIMI U MOCTPOSHUIO TPaPHUKOB.

Hcnons3oBanue MPOU3BOIHOM I HAXO0KICHUs HAUITYUIIEro PEICHs B
MPUKJIAJHBIX 3a/1a4ax. [[puMeHenre npon3BOIHON K NCCIEA0BAHUIO
¢byHKuMi 1 octpoeHuto rpadukoB. Haxoxaenue ckopocTu s
nporiecca, 3a1aHHOT0 (GOPMYIION U TpauKoM.
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Tema 11. [lepBooOpa3Hast u
UHTErpai

Copep:kaHue y4eOHOTro MaTepuaa

Onpenenenue nepBooOpa3HON, HEONPEAEIECHHOTO U OIPEEICHHOIO
UHTErpana.

IIpuMeHeHue onpeieNIeHHOro HHTerpaia 1l HaX0KACHUs TUIOIAaN
KpuBoJuHenHo! Tpaneruu. ®opmyna Hetorona—IJleitOnuma.
ITpumeHeHue uHTerpana B GU3MKe U FTeOMETPUH.

JP5,7,9

KonTtpoJsbnasi pa6ora Ne2

JPS5,7,9

KoHncyabTanuu

KoncyabTanus K 3K3amMeHy

IK3aMeH

O 22 SIS
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Tema 12.MeTtopsl penieHui
yYpaBHEHU Coneprxanue yueOHOro MaTepuasa 18 2
[TpeoOpa3oBaHre ypaBHEHUI B PABHOCUIIbHBIE IaHHBIM.
Pemienue panyoHanbHbIX, HPPALMOHATIBHBIX, TIOKA3aTENbHBIX, JJOrapu(PMUIECKUX
U TPUTOHOMETPUUYECKUX YPABHEHUH.
AHaJIn3 OCHOBHBIX IPUEMOB PELICHUs ypaBHEHUH (pa3ioKeHUe Ha MHOKUTEIH,
BBEJICHHE HOBBIX HEM3BECTHBIX, IT0JICTAHOBKA, TpapUUECKHil METO.).
[TpuMeHeHne MaTEMATUYECKUX METOZOB [UIsl PELICHUS COEPKaTENbHbIX 3a1a4
U3 pa3iaMuHbIX o0JacTel HayKu U NpakTuku. MHTepnperanus pesynabrara, yuer
peaJIbHBIX OTpPaHUYEHUN
Tema 13.MeTob! petieHuit
HEPaBEHCTB Coaep:xxanue yue0HOro MaTepHaJia 14
[IpeoOpa3oBaHre HEPABEHCTB B PAaBHOCUJIbHBIE JAHHBIM. 2
Penenue panyoHanbHbIX, HPPALMOHAIBHBIX, I0KA3aTEIbHBIX U
TPUTOHOMETPUYECKUX HEPABEHCTB.
AHanu3 OCHOBHBIX IIPUEMOB PEIICHUs HEPABEHCTB. PellieHne HepaBeHCTB
METOJIOM UHTEPBAJIOB.
Hcnonb3oBanue cBOMCTB U rpadukoB (GYHKIMN NPU peIIeHUN YpaBHEHUH 1
HEPABEHCTB.
N300pakeHre Ha KOOPJMHATHON TNIOCKOCTH MHOKECTBA PELICHUN ypaBHEHUH U
HEPABEHCTB C ABYMsI IEPEMEHHBIMU U UX CHUCTEM.
Pemenne ypaBHEHN U HEPABEHCTB C IBYMS HEM3BECTHBIMM, CHCTEM YpaBHEHMU
1 HEPaBEHCTB.
[TpuMeHeHne MaTEMAaTUYECKUX METOOB JUIsl PELICHUS COIEPKaTENbHbIX 3a1a4
U3 pa3ianyHbIX o0JacTel HayKu U NMpakTuku. MIHTepnperanus pesynbTara, yuer
peaJIbHBIX OTPaHUYEHUM.
Kontpoasnasi padora N4 1 2
Tema 14 . DnemMeHTH KOMOMHATOPUKU
Conep:kanue y4eOHOI0o MaTepuaa 10 2
OnpeneneHre OCHOBHBIX MOHITUIH KOMOMHATOPUKU: IEPECTAHOBKH, COUETAHUS,
pasmenieHus. 3anuch Gopmyisl ouHoma HeioToHA. AHANN3 CBOMCTB
OMHOMHHAIBHBIX KOA(DOUITMEHTOB.
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TpeyronbHuk Ilackais 1
Tema 15. DneMeHThI TEOpUH
BEPOSITHOCTEN Coaep:xanue yueOHOro MaTepuaJia 8
Omnpenenenne cOOBITH, BEPOSTHOCTH COOBITHS. ClIO’KEHHE U YMHOXKECHHE 2
BEPOATHOCTEH.
JluckpeTHas ciydaiiHas BEIMYMHA, 3aKOH €€ pacipeeneHus. Yucnosbie 1
XapaKTEPUCTUKHU JUCKPETHOU ciiydailHOM BennuuHbl. [IoHsTHE 0 3aK0HE
OOJIBIITNX YHCEIL.
Tema 16. DnemeHThI
MaTEeMaTHYECKON CTATUCTUKU Copep:xxanue y4eOHOr0 MaTepHaIa 10 2
[IpencraBienue qaHHBIX (TAONIULIBI, TUATpaMMbl, TpadUKH), TeHEepaTbHas
COBOKYITHOCTb, BBIOOPKa, CpeHee apu(hMEeTHIECKOe, METHAHA.
Pemrenue 3a1ay MaTeMaTHyeCKON CTATUCTUKH.
Pasznea 2. I'eomerpus
Tewma 1. [TapamniensHOCTS B
[IPOCTPAHCTBE Conep:xanue y4eOHOIro Marepuaa 8 2
N3yuenue akcuom crepeoMerpun. [[0ka3aTenbCTBO CIEACTBUN AKCHOM.
B3aumHOe pacnonoxeHwe JBYX NpsMbIX B IpocTpaHcTBe. OnpexneneHue
MapajulebHbIX U NMEePHEHIUKYISIPHBIX HPSIMBbIX.
B3aumHoe pacnonoxeHue npsiMOd U TNIOCKOCTH.
B3anMHOe pacnonokeHue IMI0CKOCTEM.
Tewma 2. [lepneHaAuKyIIpHOCTD B
MPOCTPAHCTBE Conep:xaHue yueOHOro MaTepuaJia 14 2
Onpenenenne npsiMoi, NMEPHEHAUKYISIPHON IIOCKOCTH.
Onpenenenye NeprneHuKyspa 1 HAKIOHHOM.
JloKa3aTeNnbCTBO TEOPEMBI O TPEX MEPIEHAUKYIIIpax
Omnpenenenye ¥ MOCTPOEHHUE yIila MEXKIY MPSIMON U IUNIOCKOCTbBIO, IBYTPAaHHOTO
yria.
OmnpeneneHre U NMPU3HAK MEPHEHIUKYISIPHOCTHU ABYX IMIIOCKOCTEH.
I'eomeTprueckue npeodpazoBaHUs NPOCTPAHCTBA: apaslieIbHbIA EPEHOC, 1
CUMMETPHSI OTHOCUTEINIBHO MII0cKOCTH. [lapanyienbHoe NpoeKTHpOBaHNe
N300paxenne npocTpaHCTBEHHBIX QUTYp 2
Tema 3. BexkTopsl B IpOCTpaHCTBE
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Conep:xaHue y4eOHOro MaTepuaJia

OnpeneneHne BeKTOpa, MOAYNsS BekTopa. PaBeHCTBO BekTOpoB. CroxkeHHE
BEKTOPOB. YMHOXXE€HME BEKTOpa Ha u4ucino. Pasnoxenue BekTopa 10
HAIIPABJICHUSIM.

Omnpenenenue yria Mexay AByMs BekTopaMu. [Ipoekuus BekTopa Ha OCb.
Brruncinenue KoopauHaT BEKTOpa, CKAIIPHOTO IPOU3BEICHUE BEKTOPOB.
BBenenue npsaMoyroiabHoOW (J€KapTOBOI) CUCTEMBbl KOOPAMHAT B IPOCTPAHCTBE.
Pa3nosxeHne BeKTOpa 10 KOOPAUHATHBIM BEKTOPAM.

Beenenne hopMysbl pacCTOSHUS MEXKAY IBYMsI TOUKAMHU.

BeiBoJ ypaBHeHUi cepbl, MI0CKOCTH U MPSIMOH.

Hcnons3oBanne KOOPAVHAT U BEKTOPOB IIPU PEIICHUH MATEMATHYECKUX U
IIPUKJIAIHBIX 3a7a4.

16 2

KounrpoJsbHas padora Ne5

Tema 4. MHOrorpaHHUKU

Coaep:xxanue y4eOHOIro MaTepuaJia

Omnpenenenre MHOTOIPaHHUKA U €T0 OCHOBHBIX YJIEMEHTOB.

[Toctpoenue pa3BepTKH, MHOTOTpaHHBIX yrioB. Kiaccudukanus
MHOTOTPAaHHUKOB (BBITYKJIBIE, PSMBIC, IPABHIILHEIC).

N3ydenue TeopeMsl Ditniepa.

Ormpenenenne U MOCTPOCHUE MPSMON U HAKJIOHHOM mpu3Mbl. Onpesenenne
MIPaBUJIBHOMN MPU3MBI

Ormpezenenne U MOCTPOCHUE MapajuieNienuiena, Kyoa.

Omnpenenenre U NOCTPOSHUE MHUPAMUJIBI, TPABUIBLHOM MUPAMHIbI YCEUSHHOM
MUPaMUJIBI, TETPAdIPA.

CI/IMMeTpI/II/I B KY6C, B ITapaJUICIICIIUIICAC, B IPU3MC U TUPAMUC.

Iloctpoenue ceuenust Kyba, MPU3MbI U TUPAMHUJIBI.

[IpencraBienne o MpaBUIBLHBIX MHOTOTPAHHUKAX (TETpadIp, KyO, OKTadap,
JOJICKadIP U UKOCAIP).

16 2

N

Tema 5. Tena u mOBEpXHOCTH
BpalllCHUs

Conep:xaHue yueOHOro MaTepuaJia
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Ornpezenenre HIUIMHIPA U KOHYCA, YCEYEHHOTO KOHYCa, MX OCHOBHBIX
anemeHToB. [locTpoeHne pa3BepTKU, OCEBBIX CEUCHHM U CEUeHUH, apaiebHbIe
OCHOBAHHUIO.

Omnpenenenue map u cepsl. [loctpoenue ux ceuenuii. [loctpoenue
KacaTeJIbHOU TIOCKOCTh K cepe.

Tema 6.06beM
Copep:kaHue y4eOHOIro MaTepuaa 8
N3mepenue oobema uryp. 3anuch HHTETpaIbHOM HOpMyIBl 00beMa.
Boruncnenune o6bema Kyda, IpsIMOYTOJIBHOTO TapajliesienuIe ia, IpUu3Mbl,
WIAH]IPA.
Brruncnenne obbeMa nupaMupl, KOHYyca, Hiapa.
KonTtpouabHas pa6ora Ne6 2
Tewma 7. IloBepXHOCTH TEJ BpAIlICHUS
Coaep:xaHue yueOHOro MaTepuaJia 4
Brruncnenue moniaael moBepxXHOCTEH IMIIMHIPA U KOHYCA, IO cepsl
Koncynbranuu 6
KoHcynbTanus Kk d5K3aMeHy 2
DK3aMeH 6
UTOIrO 152

JU1sl XapaKTepUCTUKU YPOBHSI OCBOCHHs y4EOHOI0 MaTepualla UCIOJIb3YIOTCS CIEAYIOINE 0003HAYCHHUS:

1. — o3HakOMUTENBHBIN (y3HaBaHUE paHEe U3YUYEHHBIX OOBEKTOB, CBOWUCTB);

2. — penpOAYKTUBHBIN (BBITIOTHEHUE IEATEIFHOCTH 1O 00pas3Ily, HHCTPYKIIUH WIIH MOJT PYKOBOJICTBOM);

3. — IpPOAYKTHBHBIN (IUTAHUPOBAHHE U CAMOCTOSITEIHHOE BHIIIOJHEHUE IEATENIbHOCTH, pelIeHUe TPOOIEMHBIX 33/1a4).
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7. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM JEATEJbHOCTH

CTYAEHTOB
Coaep:xanue XapakTepucTHKA OCHOBHBIX BH/IOB /1eSITeIbHOCTH CTY/JAEHTOB (Ha
o0yuyeHus YPOBHe Y4eOHbIX /IeliCTBHIi)
Beenenue O3HaKOMJIEHHE C POJIBI0O MaTeMaTHUKU B HAyKe, TEXHUKE, 3KOHOMHUKE,
MH(POPMALIMOHHBIX TEXHOJIOTUAX U NPAKTUYECKOM NeATETbHOCTH.
O3HakoMjIeHHME € LEISIMM M 3aJadaMM H3Y4eHUs MaTeMaTUKH IIpU
ocBoennu cunerpanbaocrei CITIO
AJII'EBPA
Pa3Burtne Beinonnenune apupmernyeckux AeMCTBUI Hal 4YUCIaMM, cOYeTasl YCTHbIE

NMOHATHUSA 0 YUCJIC

Y IUCbMEHHBIE IIPUEMBI.
Haxoxxnenue npuOIMKEHHBIX 3HAUYEHUH BEIMYMH U MOTPELIHOCTEH
BBIYUCIICHUH (aOCOMIOTHOW M OTHOCUTENBHOM); CpPaBHEHUE YHCIIOBBIX
BBIPKEHUM.

Haxoxnenue ommbok B MpeoOpa3oBaHUAX U BBIYUCIEHUAX (OTHOCUTCS KO
BCEM ITYHKTaM IIPOTrpaMMbl)

KopHu, crenenu,
Jorapu(pmsl

O3HaKOMJIEHHE C TIOHATUEM KOpPHS N-I CTENEHU, CBOMCTBAMHU PAIUKAJIOB U
IIPaBWJIaMU CPaBHEHHUS KOPHEH.

DopMyJIMPOBAHUE OINPEAECTICHUS] KOPHS U CBOMCTB KOpHEW. Boluncienne u
CPaBHEHHME KOPHEH, BBIIIOJIHEHUE IPUKUIKA 3HAYEHUsI KOPHSL.
[IpeoOpa3oBaHre 4YHMCIOBBIX U OYKBEHHBIX BBIPAKEHUH, COAEpMKAIIUX
pasuKabl.

BeimonHenne  pacderoB 1o GopMyiaM, COAEpXKAIIUM  paJuKaibl,
OCYILECTBIISAs1 HEOOXOIMMBIE MTOACTAaHOBKH U IPeoOpa3oBaHMUsL.
Onpenenenue paBHOCUIBHOCTU BBIpAXEHUM ¢ pagukanamu. Pemenue
UPPALMOHAIIBHBIX YPaBHEHU.

O3HaKOMJIEHHE C TOHATHEM CTETIIEHH C JeMCTBUTEIBHBIM [T0KA3aTEIEM.
HaxoxneHue 3HaueHWIl CTeNeHW, WCHOIb3yd NpU HEOOXOIUMOCTH
MHCTPYMEHTAJIBHBIE CPE/ICTBA.

3anuceiBaHUE KOpHS N-ii cTemeHu B BHJAE CTENEHH C JPOOHBIM
MoKa3zaTeJieM U Ha00OopOT.

@opMynMpOBaHHE CBOMCTB  CTEIEHEH. DBplunciaeHue CremeHen ¢
palMOHAIBHBIM [TOKA3aTEJIEM, BBIITOJIHEHUE NMPUKUAKNA 3HAYECHUS CTEIICHH,
CpPaBHEHUE CTEICHEN.

[IpeoOpa3oBaHre 4YHMCIOBBIX U OYKBEHHBIX BBIPAKEHUH, COAEpKAIIUX
CTEIEHHU, IPUMEHSAS CBOMCTBA. PellleHne MoKa3aTeNbHbIX YPaBHEHUIA.
O3HakoMJIEHHE C MPUMEHEHHEM KOpHEH U CTENeHeW NpH BBIYMCICHUU
CPEIHUX, NEJICHUH OTPE3Ka B «30JI0TOM ceueHun». Pemenune

IIPUKJIAJHBIX 33124 Ha CJIOKHBIE TPOIIEHTHI

IIpeodpazoBanue
ajnredpanyecKkux
BbIPAKEHU I

Beinonnenue npeobpa3zoBaHuil BRIpaKeHUN, TpUMEHEeHUe Gopmy,
CBSI3aHHBIX CO CBOMCTBAMHU CTETICHEH U JTOTapru(MOB.
Onpenenenue o0IaCTH JOMYCTUMBIX 3HAUECHHUN JTOrapu(pMUIecKoro
BbIpaxkeHHsl. Pemienue norapumMuueckux ypaBHEHUN

OCHOBBI TPUTOHOMETPUU

OcHOBHBIE
IMMOHATUA

N3yuenue pairuaHHOro METOAa U3MEPEHUS YIJIOB BPAILEHUS U UX CBS3U C
rpamgycHoil Mepoil. M3o00pakeHue yIrJIoB BpalleHUs] Ha OKPYXHOCTH,
COOTHECEHHME BEIMYMHBI YIJa C ero pacrnosoxenueM. dopmynupoBaHue
OnpesieNieHui TPUTOHOMETPUYECKUX (YHKIMI A yIjiIoB MOBOpPOTa M
OCTPBIX YTJIOB TMPSIMOYTOJBHOTO TPEYrolbHUKA UM OOBSCHEHUE UX
B3aUMOCBA3HU
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OcHOBHBbIE [TpruMeHeHre OCHOBHBIX TPUTOHOMETPUUECKUX TOMKAECTB JAJIS1 BEIYMCICHUS
TPUTOHOMETPHUYE | 3HAYCHUN TPUTOHOMETPUUECKUX (PYHKITHIH 1O OHON U3 HUX

CKHe TOK1eCTBa

IIpeo6pa3zoBanus | V3yueHne OCHOBHBIX (OPMYNT TPUTOHOMETPHM: (DOPMYIBI CIOXKEHUS,
NpocTedmux yIBOGHHUs, IPeoOpa3oBaHUs CYMMbl TPUTOHOMETPUYECKUX (QYHKUUN B
TPUTOHOMETPHUYEe | IPOU3BEJCHNUE U MPOU3BEJCHHUS B CYMMY M IIPUMEHEHHUE MIPU BHIYUCICHUU

CKHX BbIPAaKeHU I

3HAYEHUS] TPUTOHOMETPUYECKOIO BBIPAKEHUS U YIIPOILICHHUS €TO.
O3HaKOMJIEHME CO CBOWCTBaMU CHMMETPUM TOYEK Ha E€IUHUYHOU
OKPY)KHOCTH M IPUMEHEHHE UX U1 BbIBOAA (hOpMYJI IPUBEIECHUS

IIpocreiimme
TPUTOHOMETPHYe
CKHe YPABHEHUA
W HepaBEeHCTBA

Pemenne mo ¢opmynaM M TPUTOHOMETPHUYECKOMY KPYTy MPOCTEHIINX
TPUTOHOMETPUUYECKHUX YPABHEHUM.

[IpumeHeHne oOOMMX METOAOB pELIEHUS YpaBHEHMM (IpUBENEHUE K
JUHEHMHOMY, KBaJpaTHOMY, METOJ PAa3JIOKCHUS HA MHOMKUTEIH, 3aMEHbI
IIEPEMEHHOI) IIPU PELIEHUH TPUTOHOMETPUUECKUX YPABHEHUM.

YMeHue oTMeuaTs Ha Kpyre peleHus NPOCTEUIINX TPUTOHOMETPUUECKUX
HEPaBEHCTB

Apkcunyc, O3HakoOMJIEHHE C IIOHATHEM OOpaTHBIX TPUTOHOMETPUUYECKUX (QYHKLIUH.
APKKOCHHYC, H3y4eHne onpeneneHnil apKCUHyca, apKKOCHHYCa, apKTaHIeHca
APKTAHICHC yucia, GOpMyIUpPOBaHUE UX, U300paKEHHE HAa €IMHUYHOM OKPY>KHOCTH,
yHCciIa IPUMEHEHNE IPU PEILICHUU YPAaBHEHUM
®YHKIHNU, UX CBOMCTBA Y TPA®UKH
DyHKIHH. O3HakOMJIEHHE C TOHSATHEM IIEPEMEHHOM, INpUMEPaMU 3aBUCHUMOCTEN
ITonsiTue o MEXy IEPEMEHHBIMHU.
HenpepbiBHOCTH | O3HaKOMIIEHHE C TIOHSATHEM rpaduKa, ONpeNeleHue NPUHAIIC)KHOCTH
pyHKUIHH Touku rpaduky ¢ynkuun. Omnpenenenue no Qopmyne mnpocreieit
3aBUCUMOCTH, BHJa ee rpaduka. BeipakeHume 1o ¢opmyne OaHOM
IIEPEMEHHOM uepes Ipyrue.
O3zHakoMJIeHHE ¢ onpefiesieHneM QyHKINH, (popMyIHpoBaHHUE €TO0.
HaxosxneHue o6sacTu onpeieeHns 1 006JacTy 3HaueHu QyHKIMu
CpoiicTBa O3zHakomjieHHME ¢ mnpuMepaMud (QYHKIHMOHAJIbHBIX 3aBUCUMOCTEH B
(pyHKOHH. pEAIBHBIX IIPOLIECCaX U3 CMEXHBIX TUCIUIUINH.
I'papuueckasn O3HaKkoOMJIEHHE C JI0Ka3aTeIbHBIMU PACCYKJIEHUSIMU HEKOTOPBIX CBOICTB
HHTEepHpeTanusi. | JUHEHHOW W KBaJApaTUYHON (YHKIUI, NpoOBeIeHHE HCCIeA0BaHUS
IIpumeps! JUHEHHON, KYCOUHO-TMHEHHOW, JpOOHO-TMHEHMHON W KBaJpaTUYHOU
¢pyHkmmonaabHbl | GYHKUUH, ocTpoeHue ux rpadukos. [loctpoenue u ureHue
X 3aBucuMocTel B | TpaduxoB ¢pynkuuid. MccnenoBanue GyHKINUH.
peabHbIX CocrapneHue BU10B (GYHKLHUH 110 JaHHOMY YCIIOBHIO, PELICHUE 3a/1a4
npoueccax u Ha DKCTPEMYM.
SIBJICHUSAX Beinonnenue npeobpazoBanuil rpaduka GpyHKuuu
Oo0paTtHble N3ydenue noHsTus oOpaTHON (QyHKIMU, ONpeiesieHue BUa U IOCTPOEHUE
pyHKUIMH rpaduka oOpaTHON (HYHKINHU, HAXOXKJIEHHE ee 00JacTu
onpezeneHuss U obnactu 3HaueHUd. [IpuMeHeHune cBocTB GyHKIUN MpU
UCCJIEJOBAaHUM YPAaBHEHUH U PELIEHUM 3a/1a4 Ha SKCTPEMYM.
O3HaKOMJICHHUE C TOHSITHEM CIOXHOW QyHKIIMN
CreneHHsble, Brruncnenue 3HaueHUN QYHKIHM 110 3HAYEHUIO apryMeHTa.
nokaszarejbHble, | OnpeeneHue MOJOKEHUS TOYKM Ha rpaduke Mo ee KOOpAMHATAM U
Jorapumuyeckn | HA0O0POT.
en Hcnonb3oBaHue CBOMCTB (DYHKUMH JJIs1 CpaBHEHMs 3HAUEHHUH cTeneHen u
TPUTOHOMeTpHUYe | Jorapu(pMoB.
ckue QyHKIUH. [Toctpoenne TpapuKOB CTENEHHBIX M JOrapuPMHUUECKUX (YHKIUH.
OoOpatHbIe Pemenne nokasaTenbHbIX U JOTapUPMHUUECKUX YPAaBHEHUN U HEPABEHCTB
TPUTOHOMETPUYE | [T0 U3BECTHBIM AJITOPUTMaM.
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cKue PYHKIHMHU

O3HakoMJICHHE C TIOHSATHEM HEMPEPHIBHON TEPUOIUYCCKON (PYHKIUH,
dbopMynupoBaHUE CBOICTB CHHYCA U KOCHHYCA, IOCTPOCHHUE UX TPaHKOB.
O3HakOMJIEHHE C TIOHATHEM TapMOHHMYECKHUX KoyieOaHUl M IpuUMepamu
rapMOHUYECKHUX KOJIEOaHUH JIsI ONMUCAHHUS MPOLECCOB B (PU3UKE U IPYTUX
00JacTsIX 3HaHUA.

O3HakoMJIEHHE C TIOHSATHEM pa3phIBHOM MepHOANYECKOH (YHKINH,
dbopMynupoBaHHE CBOMCTB TaHI€HCa M KOTAaHT€HCA, IMOCTPOEHUE UX

rpaduKoB.

[Ipumenenne  CBOWCTB  (yHKIMH Il CpaBHEHUS  3HAYCHUU
TPUTOHOMETPUYECKUX  (QYHKIMHA,  PEHICHUS  TPUTOHOMETPHUYECKHX
YpaBHEHUH.

[Toctpoenne rpadukoB OOpaTHBIX TPUTOHOMETPUUECKUX (YHKIMHA H
oIpeJieJIeHne 1Mo rpaKaM MX CBOMCTB.
Beinonnenue npeobpa3zoBanus rpaguKoB

HAYAJA MATEMATHYECKOI'O AHAJIM3A

ITociaenoBaTeabH
ocTH

O3HakoMIIEHHE C MOHATUEM YHCIOBOH IOCIEN0BAaTEIbHOCTH, CIOCO0aMU
ee 3aJJaHUs, BBIYMCICHUSIMHU €€ YICHOB.

O3HakoMIIEHHE C IOHATHEM ITIpeziesa OCIe10BaTEIbHOCTH.
O3HaKOMJIEHHE C BBIYMCIEHUEM CYMMbl OECKOHEUHOT'0 YHCIOBOIO psijia Ha
IIpUMEpE BBIUMCIEHHUS] CYMMbI OECKOHEUHO YOBIBAIOILEH I€OMETPUUYECKOM
IPOrpeccu.

Pemenune 3amad Ha npuMeHeHHEe (OPMYJIBI CyMMBl OECKOHEUHO
yOBbIBaroIeil reOMETPUYECKON POrpeccHu

IIpousBoaHas u
ee IpUMeHeHHe

O3HaKOMJICHHE C TOHATHEM ITPOU3BOIHOM.

N3yuenne u (GopMyInpoBaHUE €€ MEXaHMYECKOI'O0 U TI'eOMETPUYECKOro
CMBICIA, M3YyYEHUE aJIrOpUTMa BBIYMCIEHUS IMPOU3BOJHOM Ha mpuUMepe
BBIUUCIICHUsI MI'HOBEHHOHM CKOpPOCTM U  YIJIOBOrO  Ko3(¢uIMeHTa
KacaTeJIbHOM.

CocraBieHue ypaBHEHUs KacaTelabHOM B 00IIEM BUE.

YcBoenue mpaBun  auddepeHIUpoBaHUs, TAaOIUIBI  MPOU3BOIHBIX
JJIEMEHTapHbIX  (QyHKIMHA, npuMeHeHune a1 auddepeHIupoBaHUs
(GyHKIMH, COCTaBIIEHUs] yPaBHEHUS KacaTEIbHOM.

N3yueHne TeopeM O CBSI3M CBOWCTB (QYHKIMH U IPOU3BOJIHOM,
(bopMyIHpOBKa HX.

[TpoBeneHue ¢ MOMOIIBIO TNPOU3BOJHOM HCCIEAOBAaHUS  (YHKIIMH,
3alaHHoU (popmyITOoi.

YcTaHoBIIEHHE CBSA3M CBOMCTB (DYHKIIMU M TPOU3BOIHOM MO UX rpadukam.
IIppuMeHeHHe TNPOM3BOJHOM JUIA pElIEHUs 3aJad  Ha HaxOXKJCHHE
HauOOJIBIIEro, HAUMEHBIIETO 3HAUSHHSI U Ha HaX0XKJICHHE IKCTpeMyMa

IlepBooOpa3nas u
HHTErpaJ

O3HakoMJIEHHE C TOHATHEM MHTErpasa u nepBooOpa3Hoil.

W3yueHne mpaBuia BEIYUCIECHUS IEPBOOOPA3HON U TEOPEMBI

Hgerorona- JleiiOuuta.

Pemenue 3a1ay Ha CBsI3b EPBOOOPA3HOM U €€ MPOU3BOIHON, BEIYUCICHHE
NepBOOOpa3HOM ISl JAHHON (PYHKIIMH.

Pemenue 3amau Ha NpUMEHEHHWE MHTETpasa Uil BEIYUCICHUS (QU3NIECKUX
BEJIMYMH W TUIONIaAeH

YPABHEHUA U HEPABEHCTBA

YpaBHenus u
CHCTEMBI
YpPaBHEeHU
HepaBencrBa u
CUCTEMBI

O3HaKkoMJIEHHE C MPOCTEHIIMMHU CBEACHHUSIMH O KOPHSX aNreOpanyecKux
YPaBHEHUM, NOHATUSMHU UCCIIEJOBAHNS YPABHEHUN U CUCTEM YPaBHEHUH.

W3ydyeHue TeopuM paBHOCWIBHOCTH YypaBHEHUH U €€ NpUMEHEHUS.
IToBTOpEHME 3amMcH peUIeHMs] CTaHAAPTHBIX YpPaBHEHUM, IPUEMOB
npeoOpa3oBaHrs YpaBHEHHM JJisl CBEJIEHUS! K CTAHJAPTHOMY YPaBHEHHIO.
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HepPaBEHCTB ¢
ABYMSI
nepeMeHHbIMHI

Pemenne  panMoHanbHBIX, HUPPAUUOHAIBHBIX, IOKa3aTEJIbHBIX U
TPUTOHOMETPUYECKUX YPABHEHHUM U CUCTEM.

Hcnonp3oBanne cBOMCTB M TpadUKOB (PYHKIIUN I PEIICHUS] YpaBHEHUH.
IToBTOpEHNE OCHOBHBIX IPUEMOB PEILIEHUS CUCTEM.

Pemennie ypaBHEHHMIl ¢ NMpPUMEHEHHEM BCEX MPUEMOB (pa3liOKEHUA Ha
MHOJKUTEJH, BBEJCHHSI HOBBIX HEU3BECTHBIX, MMOJCTAHOBKHU, IParIecKoro
METO/1a).

Pemienue cuctem ypaBHEHHI C IPUMEHEHUEM PA3JIMYHbIX CIIOCOOOB.
OzHakomjieHMe C OOUIMMH BONPOCAMH  pEIICHUS HEPaBEHCTB U
UCIIOJIb30BaHUE CBOMCTB U TpaduKoB (DYHKIMIA IPU PEIICHUH HEPABEHCTB.
Pemienrne HEpaBEeHCTB M CUCTEM HEPABEHCTB C NPUMEHEHHEM Pa3IMYHBIX
CIOCO0O0B.

[IpuMeHeHne MaTeMaTH4YeCKUX METOJIOB JUISl PEIICHMS COJAEpKATEIbHBIX
3a7a4 U3 Pa3IMUHbIX 00JacTell HayKW W MpakTHKH. MHTeprnperupoBaHue
pEe3yNbTAaTOB C YYETOM pEaIbHbIX OrpaHUYEHUN

3JEMEHTHbI KOMBUHATOPHUKH, TEOPUH BEPOATHOCTEN U CTATUCTUKH

OcHoBHBIC N3yuenue mnpaBwia KOMOMHAaTOPHMKM U NPUMEHEHHE IMPU peIIeHUU
NOHATHUSA KOMOMHATOPHBIX 3a]1a4.
KoMOuHaTopuku | Perienne KOMOMHATOPHBIX 3a7ay METOJOM Iepebopa M IO MpaBUILy
YMHOXEHHUS.
O3HakoMmJIeHHME C  TOHATUSAMH  KOMOMHATOPUKU:  Pa3MELICHUSMH,
COYETaHUSIMH, TIEPECTAHOBKAMHU U (DOpMyJIaMH JISI UX BBIYUCIICHHUSL.
OObsicHeHMe M TpuMeHeHue (opMyn JUis BBIYMCICHHMS pPa3MELICHUH,
NIEPECTAaHOBOK M COUYETAaHUH MPU PELICHUU 3a/1a4.
O3nakomiienue ¢ OuHomoMm HerotoHa u TpeyrosibHukom Ilackass.
Pemenue npakTuyeckux 3ajad C MCIOJIb30BAHUEM MOHSITUA WM MPaBUI
KOMOWHATOPHKHU
DJIeMeHThI W3ydyeHne  KJIacCCMYECKOTO  OINpEAENeHUS  BEPOSTHOCTH,  CBOMCTB
Teopuu BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEN.
BePOSITHOCTEH PaccmoTpenune npuMepoB BbIYHMCIEHUSI BeposATHOCTEN. Pemenue 3a1ay Ha
BBIYHUCIICHHE BEPOSITHOCTEH COOBITUI
IIpencraBienue O3HakoMJIeHME €  TPEACTABIEHHWEM  YHUCIOBBIX JaHHBIX U  HX
JAAHHBIX XapaKTEPUCTHKAMHU.
(TabauubI, Pemenne mnpakTtuyeckux 3ahady Ha OOpaOOTKY UHCIOBBIX JIaHHBIX,
AUATPaMMBl, BBIUNCJIEHUE UX XapPAKTEPUCTUK
rpadpukn)
I'EOMETPUA
IIpsimbie n @opMyIHpOBKa U MPHUBEACHHUE JOKA3aTENbCTB IPU3HAKOB B3aUMHOTO
IUIOCKOCTH B pacrosokeHus NMPSAMBIX M IUIOCKOCTEW. Pacro3HaBaHue Ha ueprexax
NPOCTPAHCTBE MOJIEISIX Pa3IMYHBIX CJIy4aeB B3aMMHOTO pACIONOXKEHHUS MPSIMBIX U

IJIOCKOCTEN, ApTYMEHTUPOBAHUE CBOUX CYXKICHUM.

DopMyJIUPOBAHUE ONPENIECTCHNM, MPU3HAKOB U CBOMCTB MAPAJJIEIbHBIX U
MEPIECHANKYISIPHBIX INIOCKOCTEM, ABYTPAHHBIX U JJUHEWHBIX YIJIOB.
BrinmosiHeHWE MOCTPOEHUS] YIIOB MEXAY HOPSAMBIMH, TPSIMOW H
IJIOCKOCTBI0, MEXKY IUIOCKOCTSIMM 110 ONMCAHUIO U PACIIO3HABAHHUE UX HA
MOJEIIAX.

IIpruMeHeHrne NPU3HAKOB U CBOWMCTB PACIIOIOKEHUS NPSAMBIX U INIOCKOCTEN
MIpY PENICHUH 3aa4.

W300paxeHne Ha pHUCYHKaXx U KOHCTPYMPOBAaHHME Ha  MOJEIAX
MEPIECHANKYJISIPOB M HAKJIOHHBIX K IIOCKOCTH, MPSIMBIX, MapaJlIEIbHbBIX
TJIOCKOCTEH, YIII0B MEXAY MPSIMON U TNIOCKOCTBIO H 0OOCHOBAaHHE
ITOCTPOEHUS.
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Pemenre 3a1a4 Ha BBIYHCICHUE TEOMETPUYCCKUX BeMYUH. ONHCHIBAHUE
pacCTodHrud OT TOYKHU OO IMIOCKOCTH, OT HpHMOfI A0 IIIIOCKOCTU, MCKIAY
IJIOCKOCTSIMH, MEXKIY CKPEIIUBAOIIUMUCS TIPSIMBIMH,

MEXy MPOU3BOJILHBIMU (PUTYpaMH B MpocTpaHcTBe. PoOpMyIUpoBaHUE U
JIOKa3bIBAHUE OCHOBHBIX TECOPEM O PACCTOSHUSAX (TEOpEM CYIICCTBOBAHUS,
CBOMCTBA).

H300paxkeHre Ha YepTeKaxX U MOACIAX PACCTOSHUS U 00OOCHOBAHHE CBOHMX
cyxaenuit. OmpeneneHue M BBIUMCICHHE PACCTOSHUNW B TPOCTPAHCTBE.
[Tpumenenue GopMyII U TEOPEM IIAHUMETPHUH JJIS PEIICHUS 3a1a4.
O3HaKOMJICHHE C TMOHATHEM NapaUIeTbHOTO TPOSKTUPOBAHUS M €ro
cBoiictBamu. DPOpPMYyJTUPOBAHHWE TEOPEMBI O IUIOIIATX OPTOrOHAIBHOMN
MMPOCKIMKU MHOTI'OYT'OJIbHUKA.

[TpuMeHeHre TeopuH JIJIsi 00OCHOBAHUS TIOCTPOCHUHN M BBIYMCIICHUH.
ApryMEHTUpOBAaHUE CBOMX CYXIEHUH O B3aMMHOM pacCIOJOKEHUU
POCTPAHCTBEHHBIX QUTYD

Mmuororpannuku | OnucaHue M XapakTEpUCTUKA pa3IMYHbIX BHMJIOB MHOIOTPaHHHUKOB,
IIEPEYUCIICHNE UX 3JIEMEHTOB U CBOWCTB.
N300paxeHre MHOTOTPAHHUKOB M BBINOJIHEHHWE IIOCTPOCHUS  Ha
N300paKeHUSIX U MOJIENISIX MHOTOT'PaHHUKOB.
Bbruncnenue JIMHEHHBIX 3JEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(pUrypanusx, apryMeHTUPOBaHUE CBOUX CYXKACHUH.
XapakTepucTuka U U300paKEHUE CEUEHUs, Pa3BEPTKH MHOTOTPaHHUKOB,
BBIUMCJICHHE IO TOBEPXHOCTEH.
[Toctpoerne mpocTeHmnMX cedeHWil KybOa, MPHU3MBL, MHUPAMUIBL.
[TpumeHenue GpakToB U CBEICHUN U3 IUIAHUMETPHH.
O3HaKOMJIEHHE C BHJIaMU CUMMETPUM B MPOCTPAHCTBE, POPMYIUPOBAHUE
OIpEICIICHUN U CBOWCTB. XapaKTEPUCTHKAa CUMMETPUU TEJl BpaILlEHUS U
MHOTOTPaHHHUKOB.
ITpuMeHeHne CBOMCTB CHMMETPHHM NIPU PELICHUH 3a]1a4.
Hcnonp3oBaHne MNpUOOPETEHHBIX 3HAHUW U1 WCCIENOBaHUS U
MOJIEJIMPOBAHUS HECIIOKHBIX 331a4.
N300paxeHne OCHOBHBIX MHOI'OTPAHHUKOB U BBIIIOJHEHHE PUCYHKOB IO
YCIIOBUSIM 3a7a4
Tena n O3HakoMJIeHME C BHMJAaMU Tell BpalleHus, (OPMYJIUPOBAHHE UX
MOBEPXHOCTH ONIPEIEIIEHUN U CBOMCTB.
BpallleHHs ®opMyIHpOBAaHUE TEOPEM O CEYEHMM IIapa IUIOCKOCTbIO U IUIOCKOCTH,

KacaTelbHOH K cdepe.

XapakTepHucTuka 1 n300pakeHHe TeJl BpAIIEHUs, UX Pa3BEPTKHU, CEUEHUS.
Pemenne 3ana4 Ha OCTPOCHUE CEUEHUH, BBIUNCICHUE JJIMH, PACCTOSHUM,
yrioB, momanend. [IpoBeneHne [OKa3aTeNbHBIX PACCYKICHUM IIpU
pelIeHny 3aau.

[IpumeHeHne CBOMCTB CUMMETPHUH TPU PEIIEHUH 3ajlad Ha Tella BpallleHus,
KOMOHMHAIIUIO TETl.

N300paxeHne OCHOBHBIX KpYIJIbIX Te€JI M BBHINOJHEHHE PUCYHKA II0
YCIIOBUIO 33J1a4H

HN3mepenus B
reoMeTpuH

O3HakoMJIeHHME C TOHATHSAMHM IUIOMAAM U oO0beMa, akcuoMaMu |
CBOMCTBAaMH.

Pemenne 3amad  Ha BBIUMCIEHHME IUIOHIaed IUIOCKUX GUIYyp ¢
IPUMEHEHHEM COOTBETCTBYIOUIMX (GOPMYII U (PaKTOB U3 TUIAHUMETPHH.
W3ydyeHue TeopeM O BBIUKCICHHMH OOBEMOB IPOCTPAHCTBEHHBIX Tell,
peleHue 3aja4d Ha IpuMeHeHne (opMYyJT BEIUUCIEHUS 00bEMOB.

W3ydyenne <¢dopMmyn Uisi  BBIYMCIEHUS  IUIOMIAJIed  MOBEPXHOCTEH
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MHOTOT'PaHHUKOB U TEJl BPALLCHUS.

O3HaKOMJICHHE C METOJIOM BBIUMCIICHUS IJIOLIAIU IIOBEPXHOCTH C(EepBhI.
Pemenne  3agau Ha ~ BBIUMCIEHHME  IUIONIAJAECH  IOBEPXHOCTHU
IIPOCTPAHCTBEHHBIX TEII.

Koopaunartsl u
BEKTOPBI

O3HakoMJIEHUE C TOHATMEM BeKTOpa. V3yueHue IeKapTOBOM CHUCTEMBbI
KOOPAMHAT B IPOCTPAHCTBE, IMOCTPOEHUE MO 3aJaHHBIM KOOpPAMHATAM
TOYEK M IUIOCKOCTEH, HaxO0KJIECHHE KOOpAMHAT TodeK. HaxoxneHue
YpaBHEHUU OKPYXKHOCTH, CQephl, MIOCKOCTH. BBIUMCICHHE paccTOSHUMN
MEXIY TOUKAMH.

N3ydeHune CBOMCTB BEKTOPHBIX BEJIWMYMH, [TPABUII PA3JIOKEHHS BEKTOPOB B
TPEXMEPHOM MPOCTPAHCTBE, MPABUJI HAXOXKICHHUS KOOPIHWHAT BEKTOpa B
MPOCTPAHCTBE,  IpPaBWI  JEUCTBUM C  BEKTOpaMu,  3aJaHHBIMHU
KOOpJIMHATAMM.

[IpruMmeneHne Teoprn MpU PELICHUH 3a]1a4 Ha JEUCTBUS C BEKTOPAMHU.
N3yueHue CKaJsSIpHOrO NMPOM3BEACHHS BEKTOPOB, BEKTOPHOTO YpaBHEHUS
NpsAMOM W IUIOCKOCTH. IIpuMeHeHune TeopuM IpU pElIEHUHM 3a/Jad Ha
JIECTBUSI C BEKTOPAMH, KOOPAUHATHBIM METOJl, IPUMEHEHUE

BEKTOPOB ISl BBIYMCIIEHUS BEJIMYUH YIJIOB U PACCTOSHUM.

O3HakoMJIEHUE C J10Ka3aTeIbCTBAMU TEOPEM CTEPEOMETPUH O B3aUMHOM
PaCIONI0KEHUHU NMPSIMBIX U INIOCKOCTEMN C UCIIOJIb30BAHUEM BEKTOPOB.
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8. MEPOIIPUSITUS, 3ATLJIAHUPOBAHHBIE HA ITEPUO/I PEAJIN3AIIMA YYEBHOM IV CHUILIMHBI COTJIACHO
KAJIEHIAPHOMY ILJTAHY BOCIIMTATEJIbHOM PABOTBI

Koa JTu4HOCTHBIX

JINYHOCTHBIE pe3yJdbTaThbl

KOHerTHl}aHI/IH JJUIHOCTHOTO

Meponpusitusi, COrJIacHO

Bpems npoBeneHus

l}’;ﬁﬁ;ﬁ?}f pean3anuy NPorpaMMbl BOCHUTAHAS pe3yabTata ®opMbl 1 KaJIeHJapHOMY ILUIAHY
nporpaMmsI (Oeckpunmoput) cpeacrsa ¢popmuposanus JIP BOCIIUTATEIbHOI padoThI
BOCIIUTAHUSA HAa ypOKe
CdopmupoBaHHOCTH OCHOB | - BOCIMTaHHE HHTepeca K «YemnuoHat npodeccuin» 25 HOsAOpS
caMOpa3BUTHUA M CaMOBOCIIUTAaHUS B | IPAKTUYECKOMY U3Y4YEHUIO (3agaHust CBSI3aHHBIE C
COOTBETCTBUU C 0OIIedenoBeYeckuMu | mpodeccuii U Tpyaa B cdepax pacueTamm)
LEHHOCTAMHU U HJeajaMH I'PaKIaHCKOro | Ipo¢eCcCHOHaIbHON
o0miecTBa; TOTOBHOCTh U CIIOCOOHOCTH K | I€ATEIBHOCTH, CBSI3aHHBIX  C
CaMOCTOATEIIBHOM, TBOPYECKOM U | MaTeMaTUKOM, OCHOBAHHBIMM Ha
OTBETCTBEHHOU JEATEIbHOCTH; JTOCTKEHUSIX HAayKu B 00JacTH
MaTeMaTHKH,
- IIPUBJICYECHHE BHUMAaHUs
1P 00ydJaronmxcsi K IEHHOCTHOMY

ACTMEeKTy HM3y4aeMBbIX Ha YpOKax
SIBJICHUH, OpTaHH3aIIHSI X
paboThl ¢ MoTy4aeMoi Ha ypoke
COLMAJILHO 3HAYUMOM
uHpopManuei;

- WHUITUUPOBAHUE ee
o0OcyxaeHus, BBICKAQ3bIBaHM
00yJaromMMHUCs CBOETO MHEHUS
0 €€ TIOBOJTY, BEIPA0OTKH CBOETO
K HE OTHOIIIEHMUS.
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JIP 7

Hasriku
CBEpPCTHUKAMH,

COTPpYAHUYECTBA co

JNeTbMU  MJIQIICTO
BO3pacTa, B3POCIIBIMH B
00pa3oBaTeNbHOM, 0OIIECTBEHHO
MOJIC3HOM, y4eOHO-MCCIIeIOBATEIbCKOM,
IIPOCKTHOMN U Jpyrux BHUJAX
JIeSITCIIbHOCTH;

-opMupoBaHue
KOMMYHHKATHBHBIX Ka4eCTB
JUYHOCTH (COTPYTHUYECTBO,
YMEHHE BbICIIYIIATh
co0eceIHUKa U BBICKA3aTh CBOIO
TOUKY 3pEHUS);

- BOCITUTaHHE TBOPUECKOM
JMYHOCTH: (OpMUpPOBaHUE
YMEHHSI HAXOJIUTh HECKOIBKO
croco0o0B pelIeHus 3a1a4
Pa3IMYHOTO YPOBHS CIOXKHOCTH;
-popMUpPOBATH HABBIKU
KPUTHYECKOTO MBIIUICHHUS,
aHaJIM3a U CUHTE3a;

- YMEHHE JJaBaTh Pa3BEPHYTHIN
OTBET Ha BONPOC, y4aCTBOBATh B
00Cyx/1IeHuH U (POpMYITHPOBATH
CBOE MHEHUE, pa3BUBaTh YMEHUs
OCYILIECTBIISATH CUCTEMATHU3ALINIO
nH(pOpMaLIUU IO TEME;

- (hopMupOBaHHE CO3HATEIBHOTO
OTHOIIEHHE K HEMTPEPHIBHOMY
00pa30BaHUIO KaK yCIOBUIO
yCHenrHo nmpo¢eCcCHOHATBHON U
OO0IIeCTBEHHOH 1€ TeNbHOCTH;

- TOHMMaHUE MPAKTUYECKON
3HaYUMOCTH  3HAHUM  4yepe3
pelieHue 3aaay;

Jlenb Poccuu
Pedepar 3nameHUTHIC U BETUKHE
MaTeMaTUKH
Pouib 3HaHUI MaTeMaTUKU B
TBOPYECKHUX MPodheccusx

12 urons

JIP9

l'otoBHOCTB u CHOCOOHOCTh K
00pa3zoBaHMmIo, B TOM qUCIIe
camM000pazoBaHuIO, HAa TPOTSHKEHUU BCEH
JKHN3HH, CO3HATCJIbHOC OTHOIICHUEC K

- ¢opmupoBaHue
KPUTHYIECKOTO
aHaJu3a ¥ CUHTE3a.
- YMEHHME JAaBaTb pa3BEPHYTHIN

HAaBBIKOB
MBINIIJIICHUA,

JleHb pOCCHHCKOI HAYKHU
CryneHueckasi HAy4HO-
NpaKTH4YeCKas KOH(epeHuus
«Aunosanusa. Unes. Ilonck»

deBpaib
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HENpPEephIBHOMY  00pa30BaHUIO

Kak

YCJIOBHUIO YCIEUIHOH MpodeccroHanbHON

1 OOIIECTBEHHON eI TEILHOCTH.

OTBET Ha BOIIPOC, y4acTBOBaTh B
oOcyxneHud u (HopMyaHUpoOBaTh
CBOE MHEHHE, pa3BUBaTh YMEHUS
OCYILIECTBIISITh CHUCTEMATH3AIHIO
uH(pOpMaLIUU IO TEME;

- (hopMHpOBaHHE CO3HATEIHLHOTO
OTHOUIICHHUS K HENPEPHIBHOMY
00pa3oBaHUI0  KaK  YCJIOBHIO
ycHemHoi npodeccuoHalbHON U
OOIIIECTBEHHOM JEeATEIbHOCTH -
MOKAa3bIBaTh MPAKTHYECKYIO
3HAYMMOCTh  3HAHUW  4epe3
pelieHue 3aaay;

ITpoekTt, uccienoBaTenbCKas
pabora «Benukue MaTeMaTUKI»
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9. YYEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE
ITPOI'PAMMBI YYEBHOH JUCHUAILINHBI
«MareMaTHKa»

Peaymzanuss  mporpamMmbl  0011e00pa3oBaTeNbHON  TUCHMIUIMHBI  «MaremaTtuka
IpeJnoiaraeT Hatnuue yaeOHoro KabuHera «MareMaTukm.

MarepuanbHO-TEXHHUECKOE o0ecrieyeHrne yueOHOro KaOnuHera:
— 14 mapr;
—  mKad;
— Y4eOHBbIH YIroJjoK;
—  CTOJI KOMIIbIOTEPHBI;
—  CTOJI IPENOoJaBaTENIbCKUIM OHO TYMOOBBIH;
—  KOJIOHKH,
— KOMIIBIOTED;
— TPOEKTOp;
— TpubyHa JIEeKTOpa,
— JIOCKa;
— DJKpaH.

V4eOH0-MeTONMYECKOE 00€ECIIEUEHNE TUCIIUIIINHEL:
— YMK npenonaarens;
— OubauoreuHbId HOH/I.

B ycnoBusx upe3BbIYaliHBIX CHTYyallui, MPHU MepeBojie oOydarouuxcsi Bcex ¢popM oO0ydeHus Ha
AJIEKTPOHHOE JUCTAHLIMOHHOE 00Yy4YeHUeE, 3aHITHS MPOBOJATCS B cBOOOIHON (opMe-odd-naiiH ¢
UCMOJIb30BaHUEM IUIaT(OpMBl AUCTaHIMOHHOTO o0ydeHuss CMAPT-mmardopm (pa3menieHbl
JIEKIMH, BUIC0, TECTHI, 33]Ia41 C CAMOIIPOBEPKOM, CUTYaIlMH) B COYCTAHHUH C 3aHATHSIMHU OH-JIAH
C IPUMEHEHHUEM cepBHca BeOnHapoB Muparnosnuc.

11. PEKOMEHAYEMAS JIUTEPATYPA
dast cryneHToB

1.  bammaxoB M.U. MaremaTuka: anreOpa v Hadajga MaTeMaTHYECKOIrO aHaJU3a, T€OMETPHS:
yU4eOHUK JUIS CTYJEHTOB MPOQPECCHOHATBHBIX  00pa3oBaTENbHBIX  OpraHU3aIuH,
ocBauBammuXx npodeccuu u cnermanpbHoct CI10. — M.,2017

2.  bocomonos, H.B. AnreOpa W Hayaja aHaim3a . ydeOHOE IOCOOME Uil CpPEIHEro
npodeccuonaibHoro  obpazoBanusi / H. B. boromonoB. — Mocksa : UW3marenbcTBo
KOpaiit, 2021. — 240c.— (IIpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-
09525-8. — Texkcer : anekTponHbd / OOpa3oBarenbHas Iiardgopma FOpaiit [caiT]. —
URL: https://urait.ru/bcode/469825

JlonmostHuTEAbHAS

1.  bammakoB M.U. MaremaTuka: anrebpa 1 Hauajga MaTeMaTHUECKOTO aHANN3a, TE€OMETPHS:
3amauyHuk: ydeb. mocobwe I CTyAEeHTOB MpodecCHOHATBHBIX 00pa30BaTEIbHBIX
opranu3zanuii, oceanBaronux npodeccuu u cnennansuoctu CI10. —M.,2017

31


https://urait.ru/bcode/469825

BammakoB M.U. MaTtemaruka: anredpa ¥ Hayajla MaTeMaTHYE€CKOTO aHAJIN3a, TEOMETPUSI:
DJEeKTPOHHBIA  y4e0.- MeTOJ. KOMIUIEKC JUIsl CTYJICHTOB  Npo(decCHOHAIBHBIX
00pa3oBaTeNbHBIX OpPraHM3aIMid, ocBauBamImUX npodeccun u crnenuanbHoctu CIIO. —
M.,2017

I'yces B.A., I'puropeeB C.I'., HBomrmna C.B. Maremaruka: airebpa u Havaia
MaTeMaTHYECKOTO aHalln3a, TeOMETpUs: YYCOHUK IS CTYJCHTOB NPO(ecCHOHAIBHBIX
00pa3oBaTeNbHBIX OpPraHM3aIMii, ocBauBamImuX npodeccun u cnenuanpHocT CIIO. —
M.,2017

Jlapun, C. B. Anre0Opa: MHOTOWIEHBI | y4eOHOE TOCOOHE ISl CPETHETO
npodeccuonanbHoro oopazoanusi / C. B. Jlapun. — 2-e uzn., ucnp. u qon. — Mocksa :
WznatenberBo FOpaiit, 2021. — 136 ¢. — (IIpodeccnonansuoe oopazoBanue). — ISBN
978-5-534-07828-2. — Tekcrt : anektpoHHbIH // OOpazoBarenbHas miatdopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/473668

Jlyosruna,  E. H. Jluneiitnas  anrebGpa:  ydeOHOoe  mocoOue Uil CPEIHEro
npodeccuonansHoro obpasoanus/ E. H. JIyosruna, E. M. BeuromoB. — 2-¢ usm. —
MockBa :  UznmarensctBo  HOpaiit, 2021.—  150c.—  (Ilpodeccuonanshoe

obpazoBanue). — ISBN 978-5-534-12504-7. — Tekcr : anekrporHbli // ObpazoBaTebHAS
wiatgopma tOpaiit [caiit]. — URL: https://urait.ru/bcode/475506
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JIMCT-BKJIAIKA PABOYEU ITPOTPAMMBI YYEBHOM JUCIIATIIMHEBI

Maremaruka

Caenenus o nepeyTBepKaeHNU pabodeil mporpaMMbl Ha OUYepEeHON yUeOHBIN TO U PErUCTpalius U3MEHEHUN

(HaumeHosawue)

JUTSL CIIEMAAIBHOCTEN

43.02.12 TexHONOTrUs 3CTETUYECKUX YCIIYT
43.02.13 TexHoNOrUs MapUKMaxepcKoro UCKyccTBa

/o

YueOHbI
roxa

PaccmoTtpeno u
0JI00pEHO

Iloamuce
npejcenaTens
MK

D10
IpenoIaBaTess

Kpatkoe conepxanve n3aMeHEeHU N

33




		ЧПОУ "ЧТЭК" ЧПОУ "ЧЕРЕПОВЕЦКИЙ ТОРГОВО-ЭКОНОМИЧЕСКИЙ КОЛЛЕДЖ"
	Я проверил этот документ




