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HosgcaureibHas1 3alucKa

[Tporpamma 00111e06pa30BaTENBHON yueOHOH MCIMIIIAHBL «MaremMaTHKa»

(HAUMEHOBUHUE OUCYUNILUHbBL)

(OY]1) (nanee - «MareMmarikay) npeaHasHaueHa s W3ydEHHsl MaTeMaTHK1 B npo(pecCUOHANbHbIX
0Opa3oBaTENbHBIX OpraHM3auiIX CI10, peanu3yrommx 0GpazoBaTebHyr0 NpOrpaMMy cpeHero o0LIEro
oGpa3oBaHms B [PEeiax OCBOCHHA OCHOBHOH MPO(ecCHOHATbHON 0GpazoBaTelbHOM NPOrpamMMbl CIIO na
6aze ocHOBHOTO 00llero oOpasoBaHus TIpH [TOArOTOBKE KBAIMPHIMPOBAHHBIX pabovuX W CHEUUATUCTOB
Cpe/IHero 3BeHa.

B gaHHOi mporpaMme OCYyLIeCTBIACTCA peanu3alyd TOCYIapCTBCHHBIX TpeboBaniit K MHHAMYMY
COZIEPIKAHMS ¥ yPOBHIO MOATOTOBKA BHINYCKHAKOB 110 CHELUaIbHOCTH.
08.02.01
(k00)
CTPOUTENBCTBO 1 HKCIUTY ATALMA 3AHUM U COOPYKEHUHN

(HauMeHOoBaHUE CReYuaIbHOCMY)
cpemHero mpoQeccHoHanbHoro oGpasosanus 0a3oBOro ypoBHA H gRisieTCsl eluHoi juist Beex (opM
oGyuenus, a TaKKe Ajis BCeX THIOB BUIOB 00pazoBaTCIBHBIX yUpeKJCHUH, peau3yonmx OCHOBHbBIC
npodeccHoHATBHBIC 06pazoBaTeNlbHbIE IPOrPaMMBbI cpeaHero npodeccnoHatbHoro oGpasosarys. YHeOHas
JTUCIMILIAHA «MATEMATHKay SBIACTCH 061106 pa30BATENLHON

(Haumenoganue OuUCYUNIUHbL)

JIMCUUILTUHOM (OY D), yCTaHaBnHBa}omeﬁ Ga30Bble 3HaHus 1715t OCBOCHUA crienuabHbIX AUCUUTIIMH.
[To yueOHOMY TUIAHY JUIs U3YHCHI JaHHOM y4eOHON JUCHANINHDI otBOaUTCS 234 4acos.

[TporpamMma 0611e00pa3oBATENLHOMU yueOHON JMCLMTUIMHA «MaTemaryKay MpelHasHaueHa juis u3ydeHus
MaTeMaTHKd B IpodeccnoHanibRbX 0Gpa3oBaTeIbHbIX  OPTaHH3ALMIX CIIO, peanu3yromux
06pa3oBaTeNbHyl0 POTPaMMY cpejnero  00Imero obpasoBanus B Tpenenax OCBOEHHS OCHOBHOH
npoeccHOHATbHON 06paszoBaTelbHON  TPOrpaMMBbl CIIO (OMOIl CIIO) Ha Gaze OCHOBHOTO OOUIETO
06pa3oBaHus IIPH MOATOTOBKE KBAJIM(QULMPOBAHHBIX pabOUUX, CIYHKALILAX 1 CHEIIHAIMCTOB CPEIHEro 3BCHA.

[Iporpamma paspaboTana Ha OCHOBC TpeOOBaHUN ®I'OC cpeanero o0OLIEro 06pazoBans, NPeAbIBIICMbIX K
CTPYKTYpE, COIEPKAHUIO W pesyibTaram OCBOCHUS y4eOHOH NUCUMIUIMHBI «MareMaTuKa», B COOTBETCTBUI
¢ PexoMEHAIMAMY [0 OpraHd3alivy [OJTYHCHA cpenHero ooLero oGpa3oBanus B Mpefe/iax OCBOCHHA
0Gpa30BaTebHBIX [POTPaMM CPEAHETO npoheCCUOHATEHOTO oGpazopanusi Ha 06a3¢ OCHOBHOTO obutero
06pazoBaHus ¢ Y4ETOM tpeboBanuii (heaepatbHbiX roCyapCTBEHHBIX 0Gpa3oBaTe/bHBIX CTAHAAPTOB H
noslydaeMoit  mpogeccun Wi CIIEIMANBHOCTH  CPEAHEro npogdeccuoHanpHOro o6pazoBanus (IIMCHMO

JlenapTaMeHTa rocyAapcTBEHHOH NOJMTHKHA B chepe OATOTOBKH pabourx Kaapos JIIIO MunoOpHayKu
Pocenu o1 17.03.2015 Ne 06-259).

ConepmaHHe [IporpaMMbl «MaremaTuka» HanpasjieHo Ha JOCTHXKECHUC ClIeAYOHIUX ueneﬁ:

e obGecreyenue C(HOPMUPOBAHHOCTH npecTaBIeHui O COUMANbHbIX, KyJIBTYPHBIX ¥ HCTOPHHECKUX
(haxTOpax CTAHOBJICHU MATEMATHKH,

e ofecneveHue  COPMMUPOBAHHOCTH  JIOTMHECKOTO, aAropuTMUHECKOro M MaTeMaTH4YeCKOro
MBILITCHHUS;



o obecneueHne cHOPMUPOBAHHOCTH yMeHUIl TPUMEHsITh  TOTYHCHHBIC 3HaHUsl TIpU  PELICHHH
pasIuuHbIX 33734,
o obecneuenue cHOPMHUPOBAHHOCTH [peACTaBICHHH O MATEMATHKE KAk gacTH OOIIEeUeNnoBeHECKOH

KyJIbTYPHL, YHI/IBepCaIIbHOM S3bIKE HAYKH, [03BOJISIIOMIEM OTNUCHIBATh H H3yHaTh peajibHbIC IpoLEeCChl
U SIBJICHUSL.

B mporpammy BKIIOHEHO cozepyKaHue, HalpapjeHHOE Ha hopMupoBaHue y CTyACHTOB KOMIIETCHLHMH,
HEOBXOIMMBIX 7Sl KaueCTBEHHOTO OCBOCHHA OTIOIT CIIO na 6a3e OCHOBHOIO obmiero oOpa3oBaHus C
MoNy4YeHHeM CPEAHEro obmiero 0Opa3oBaHusi; MPOrpaMmbl [IOITOTOBKM KBaIM(PUIMPOBAHABIX pabounx,
CIy’KalllUX; MporpaMmMBel [10JIFOTOBKM CIICLUATACTOB CPEAHETO spena ([IITKPC, [I1CC3).

[lporpamMma y4eOHOH JUCLMATLIMHE] «MaTtemarukay SBISETCS OCHOBOH JUIA pa3paboTK1 naHHO# pabouch
[porpaMMpl [0  MaTeMaTHKe, B KOTOpO#M npodeccnoHanbHbIe oGpasoBarelibtble  OpraHu3alii,
peaiu3youme 06pa3zoBaTENbHYIO POTPAMMY cpejiHero o0mero obpazoBanusi B npeaesiax ocsoenns OITOTT
CI1O mna 06a3e OCHOBHOIO obiero 00OpazoBamus, YTOUHANT cofepxkanye  yueOHOro Matepuana,
[OCJIEOBATENLHOCT  €ro  U3YHCHHI, pacnpeienenue yuyeGHbIX 4acoB, TEMaTUKY pedepatoB, BUJIBI
CaMOCTOSTENLHBIX PabOT, yIATbIBA criennduKy [pOrpamMM MOArOTOBKH KBATH(QHULUPOBAHHBIX pabounx,
CITYKaIlIX ¥ CICLHUAIHCTOR CpeJHEro 3BeHa, OCBAMBACMON IPOGECCHH Wil CTIELHUATLHOCTH.

OBIIASA XAPAKTEPUCTHUKA YYEBHO#M JUCHUILINHbBI «MATEMATHKA».

MareMaTika sSBJISIETCS hyHIAMEHTIbHOHU 0611e06pa3zoBaTeNbHON JMCLMITTMHON  © yCTOHYHBBIM
colepKanieM 1 o0LIMMA TpeGoBaHMAMHU K MOATOTOBKE 00yHaroLIHXCA.

B npodeccroHalbHbBIX 00pa3oBATENbHBIX Opranu3aluix, peanu3yomux 0Gpa3oBaTENbHYIO HPOrpaMMy
cpentero 00mero o6pazoBaHus B Ipeieiax oceoenus OIOIT CIO nHa Gaze OCHOBHOTO 00IIETO
obOpa3oBaHus, U3YICHHE MaTEMATHKKM HMeEeT CBOU 0cOGEHHOCTH B 3aBHCHMOCTH O npodus
npodeccuoHanbHOTO obpazosatus.

[lpi  OCBOCHHMHU npodeccuit CIIO u creuuanbHOCTEH CTIO  ecTecTBEHHO-HAYTHOI'O ripodus
ripohecCHOHANBHOTO obpazoBaHus, cneranbroctedt CITO ryMaHuTapHoOro npoduist TPOPEcCHOHATLROTO
06pa3oBaHust MaTeMaTHKa psyuaercst Ha 0a30BOM YPOBHC ®I'OC cpeanero oduero 06pazoBaHus; MpH
ocsoennn npodeccuit CIO u creunansHOCTER CIIO TexHHUYECKOro H CONUATLHO-IKOHOMHUYECKOTO
rpodriedt mpodecCHOHalbHOTO obpasoBanus MaTeMaTuKa p3ydaercs dosee yriyOneHHO, Kak npouibHas
yueOHas NMCLMILIHHA, YUATHIBAIOLLAS crienduKy OCBaHBACMBIX npodeccuit UIu crienuanbHoOCTe .

DTo BBIPAKALTCA B COACPKAHUA o6yueHust, KOJIUYECTBE HACOB, BBIJCISEMBIX Ha U3YUCHUC OT/JENbHBIX TEM
[IpOTpaMMBl, rnyOuHe WX OCBOCHHA cryjeHTamu, o0peme H xapaKTepe MPAKTAIeCKUX 3aHaTUH, BUAAX
BHEAYAUTOPHON caMoCToATENbHON paboThl CTYACHTOB.

O0mue 1eIu NU3YyUCHUA MaTeMaTuKu Tpa)lI/ILU/IOHHO peanmy}oTCH B UETHIPEX HanpaBneme:

1. obmiee npeAacTaBiICHUC 06 ¥IesX ¥ METONAx MaTeMaTHKL,

7. WHTEJUIEKTYanbHOE Pa3sBUTHC,

3. oBNajieHue HEOOXOAUMBIMU KOHKpETHBIMY 3HAHUAMHA U YMEHUSIMH,
4. pocnuTarebHOE RO3EHUCTBUC.

Tlpo¢unuzauus Lesed vaTeMaTiHueckoro 00pasoBaHus OTpaXKaeTcs Ha pbIOOpe IIPHOPHUTCTOB B
opranm3aiuy yueOHOH JESTENBLHOCTH 00YHArOMIHXCH. Jlns TEXHMUYCCKOrO, COLMATbHO-IKOHOMHUUECKOTO
nipoduuieii podhecCHOHANLHOTO oGpazoBaHys BHIOOP Leneil cMeIaeTes B [parMaTHHeckoM HarpaBIeHUH,



IPENyCMATPHBAIOIIEM YCHUICHHE ¥ PACITHPCHHC TPUKIATHOTO XapaKTepa U3y 4CHUS MATCMAaTHKA,
NPEHMYLICCTBEHHON OPHCHTALIMH HA AJrOPUTMUIECKHUH CTUIIB MO3HABATEIBHOH JCATCIIBHOCTHL.

Vi3yueHye MaTeMATHKH KaK NPOQHIbHOH 061e06pasoBaTebHON YeOHOH NUCLATLTIHEL, VAUTBIBAIOIEH
cretm(UKy OCBAUBACMbIX CTYACHTAMH npodeccuii CITO i cnenyaibHOCTH CITO, obecrieunBacTCs:

o  BHIGOPOM PA3JHYHBIX MOIXO/OB K BBEICHHIO OCHOBHBIX TTOHATHH,

o  (OpPMHUPOBAHHUEM CHCTEMBI yeOHbIX 3aaHui, 00eCTICUMBAIOLIMX 3¢ exTHBHOE OCYIISCTBIICHIE
BBIOPAHHBIX IIENEBbIX YCTAHOBOK;,

e OBGOrALICHHMEM CIIEKTpa CTWICH yueOHO! JCATENBHOCTH 32 CYCT COrIACOBAHHS C BEAYIIMMH
JAEATETLHOCTHEIMI XAPAKTCPUCTHKAME BEIOpaHHOi Npodeccui / CIeTHANEHOCTH.

TIpoduibHAs COCTABISIOMAS OTPAKACTCH B TpeGoBaHMSX K MOATOTOBKE O0YHaIOMUXCA B HACTH:

e  OGLIeH CHCTEMBI 3HAHUIL: CONSPKATENBHBIC IPUMEPBI HCMOTB30BAHMA MAaTEeMATHYECKUX HICH 1
METOZOB B IPOQECCHOHANBHOH ACATEIBHOCTH,

e  YMEHMIT pa3IHu¥e B yPOBHE TpeGOoBaHMH K CHOMKHOCTH NPUMEHIEMbIX A/NOPUTMOB,

e IPaKTHYECKOTO MCIONb30BAHUSA 1pEOGPETEHHbIX 3HABUI ¥ YMEHWH. HHAMBUTYAIbHOIO y4eOHOro
OLIBITA B IOCTPOCHHY MaTEMATHYECKIX MOZIENCH, BHIIONHCHIH HCCTEAOBATENBCKIX TIPOEKTOB.

TaxkuM 00pa3oM, PeaTn3aivs CONCPKAHMA yueOHO TMCLMILTHHB OPHEHTHPYET HA IIPHOPUTETHYIO ponb
TIPOLECCYANTbHBIX XapaKTEPUCTUK yueGHO# paboThi, 3aBUCAIAX OT npodris npodecCHOHAIBHOTO
0Gpa30BaHus, OTY4EHHs ONbITa HCTIOMB30BAHNS MATEMATHKH B COJIEPIKATENBHBIX ¥ MPO(ECCHOHATEHO
3HAYMMBIX CHTYALHSX [0 CPABHEHIIO ¢ POPMAITHHO-YPOBHEBHIMA pe3y/bTATHBHEIME XaPaKTEPUCTUKAMU
00yuCHHMS.

CO}ICp)KaHI/IE y‘IeﬁHOfI JHCHHITIHHBL pazpaﬁoraao B COOTBETCTBHY ¢ OCHOBHBIMHA COICPKATEALHBIMH
JHUASMA Qﬁyqem MATCMATHKEL.

o anreGpamuecKasi JIMHUS, BKIFOUAIOIIAs CHCTEMATH3AIIAI0 CBEIEHH 0 YHCIIaX; U3yYCHHE HOBBIX H
0606 IIeHre paHee H3yYCHHBIX onepalyi (BO3BEACHUE B CTETICHD, W3BJICYEHNE KOPHS,
norapi()MUPOBAHKE, CHHYC, KOCHHYC, TAHTCHC, KOTAHICHC 1 06paTHBIC K HUM); U3YYEHHE HOBBIX
BHJIOB YHC/TOBHIX BBRIPRKERHIL H OPMYIT; COBEPLICHCTBOBAHHE MPAKTHICCKHX HABBIKOB H
BBISUCITHTENBHOM KYILTYPhI, PACHIAPEHNC X COBCPUICHCTBOBAHKE anreQpanveckoro annapara,
c)OpPMHPOBAHHOTO B OCHOBHOM LIKOJIE, ¥ €70 IIPHMEHEHHE K PEIIECHIIO MATEMATHICCKHX H
TPUKIIATHBIX 33714,

e  TEOPETHKO-(QYHKIMOHANbHAS JIMHUSA, BKIIOYAI0NAA CHCTEMATH3ALHIO M PaCUIMPEHHIE CBEICHHH O
(yHKUMAX, COBEPILIECHCTBOBAHHE rpaduueCcKiX yMEHHH; 3HAKOMCTBO C OCHOBHBIMH U/ICAME H
METOIaMH MATEMATHUECKOrO aHajk3a B 06heMe, MO3BONSIOIEM HCCIIENoBATE JJIEMEHTAPHBIE
yHKIME ¥ pemmaTh TPOCTEHIIE FEOMETPHIECKHE, du3EdeCcKye U APYTHE NPHKIIAHBIE 33110,

o IMHWA YPABHEHHMI U HEPABEHCTB, OCHOBAHHAS HA MOCTPOCHNH 1 HCCIEHOBAHNM MaTEMATHYCCKHX
Moienet, [epeceKaroIIascs ¢ are0panteckoH 1 TeOpeTHKO-(yHKITHOHATBHON TMHMIMHA 1
BKITFOUAIOLIAS PA3BUTHE M COBEPLICHCTBOBAHUC TEXHHKH anrebpandeckux npeobpasoBaHuii 1
pellcHMS yPaBHEHEH, HEPABCHCTB U CHCTEM, dopMupoBaHHe CrIOCOOHOCTH CTPOUTH U HCCIE0BATH
npocTeiiize MATCMATHIECKUES MOJIEIIH IPH PELICHUM NPUIIAJHBIX 3a7ad, 3a/1a4 U3 CMEKHBIX H

. CHICUMAIBHBIX AUCHMILIIH;

e  TEOMETPHHUECKAs JMHMS, BITIOYAIOL(as HATTISAHBIC IPE/ICTABIICHUA O NPOCTPAHCTBEHHBIX hUrypax u

M3yUEHUE WX CBOMCTB, HOPMHUPOBAHUE K PA3BUTHE FIPOCTPAHCTBEHHOTO BOOOPaXKEHHS, PA3BUTHE
CI10cOGOB TEOMETPHYCCKUX H3MEPEHHIT, KOOPAHHATHOTO ¥ BEKTOPHOr0 METOIOB JUIA pericHus
MaTEMATHYECKHX M MPHKIIAHBIX 3a1aY,

e  CTOXaCTHYECKAS JMHWS, OCHOBAHHAS HA PA3BMTHM KOMOMHATOPHBIX yMEHWiA, TIPE/ICTABJICHHAH O
BEPOSTHOCTHO-CTATHCTHIECKHX 3aKOHOMEPHOCTAX OKPYHAOIETO MMpa.



Pa3zens! (TeMbI), BKITIOUECHHBIC B CONEPKAHNES yueGHOM MUCLIILIMHBL, SBJISIOTCS OOIIMMH UL BCEX
npoduieii TpodeCCHOHATEHOTO 06pa3oBanys 1 IpH BCEX 00BEMAX yueGHOro BpEMEHH HE3aBUCUMO OT
TOTO, SBJSETCS M yueOHas ucuuumaa «MatemaTikay 6a30B0ii WK TPOGHILHOMN.

B IpHMEPHBIX TEMATHYCCKUX TUIAHAX NPOrpaMMbl yueQHBIi MATCPUAT IPEICTABICH B dopme
4epeIyIOLIErocs Pa3BepThIBAHMSA OCHOBHBIX COEPIKATEIBHBIX JIMHUN (anreGpanyeckoil, TCOPeTHKO-
YHKIMOHAIBHOH, ypaBHEHUH ¥ HEPABEHCTB, FEOMETPUUCCKOM, CTOXACTHIECKO#), UTO TI03BOJIAET THOKO
ACTIONH30BATH MX PACTIONOIKCHUE ¥ B3aUMOCBA3b, COCTABIATE pabounii KaleHIapHbIA IIaH, TI0-PASHOMY
yepesys yueOHbIE TEMbI (ITaBbl yueOHHUKa), yIUThIBAA npods MPOGECCHOHATBHOTO o0pa3zoBaHus,
crieruduKy ocBauBacMoit npodeccun CIIO uny cnenuansHocT! CIIO, rnyOury u3ydeHus MaTepuana,
ypOBEHB TIOATOTOBKH CTYICHTOB T MPEAMETY.

[TpennaracMsie B IPUMEPHBIX TeMATHUYCCKIX TUIAHAX pasHble 00HeMBI yqeGHOro BpEMEHH Ha U3YCHHC
OJTHOM ¥ TOH 7K€ TEMBI PEKOMEHAYETCS NCTIOIb30BATE JUIA BHITTONHEHYS PAs/THBIX yIeOHbIX 3a1aHUH. Tem
CAMBIM pa3IA4rs B TPEOOBAHMAX K PE3ylbTaTaM 0GyueHHs POSBATCSA B YPOBHE HABBIKOB [0 PEIICHITIO
327124 ¥ OMBITE CAMOCTOSTENBHON PabOTHL.

Hzyuenue 0611e06pa30BaTebHON YICOHON TACIMTLITHHDL «MaTeMaTHKa» 3aBCpHIACTCS OABCICHUEM
WTOroB B JOpME IK3aMEHA B paMKax TPOMEXYTOUYHOH aTTecTalyy CTyACHTOB B MIPOIIECCE OCBOCHUA
ocuosHoit OTIOIT CITO ¢ nony4eHueM CpeHero obmero obpasosanms (IITIKPC, [TICC3).

B pasnene nporpamMmsl «ConepikaHie yueGHOM IMCLIMILTAHBD KyPCHBOM BBIICICH MAaTCpHall, KOTOPBIH 1IpH
M3yHCHHY MATEMATHKY Kak (a30BOH, TaK U npoduTBEHO} yIeOHOH JACIHILTHHEI, KOHTPOIIO HE TIOJUTEXKHT.

MECTO YYEBHOM JACHHILUIAHBI B VYEGHOM IIVTAHE

VueGuas qucimmuHa «MaremaTrKa: anre0pa i Haqajia MaTeMaTHHeckoro aHANN3a, reOMeTPUM) ABJIACTCA
y4aeOHBIM IPSIMETOM obs3aTenbHOM TpeamMeTHoif obnactu «MaremaTuka U unopmaruxay PIOC
cpeanero o0mero 00pa3oBam.

B npod)ecCHOHANBHBIX 00pa30BATENbHBIX OPraHM3aIIX, peanu3yroLpX 06pa30BaTENBHYI0 IPOrPaMMy
cpennero o6mero oopa3oBaHys B IPeacIax ocsoerst OITOTI CITO Ha 6a3e OCHOBHOTO 00LIEro
obpasosaniis, yueOHas HHCLUMIUINHA «Marematukay H3ydaercs B 001e00pasoBaTeNbHOM IUKIIC yueOHOro
rama OTIOTI CIIO Ha 6a3e ocHOBHOTO 006mero 0bpasosanys ¢ N0y CHHEM cpemHero ofIero
o6pazosanms (TTIKPC, TIICC3).

B yuebmbix mianax [TITKPC, TTIICC3 yuebnas nucumumba «MaTeMaTHKay BXOIUT B COCTAB (0§311120:
0611e06Pa30BATENBHBIX YICOHBIX NUCLMILUINH, dopMupyeMbIx 13 00513aTETBHBIX

npeaMeTHpIX obnactel ®T'OC cpennero o6mero 06pasopaHus, i npogeccuii CITO wm CIIEHHATBHOCTEN
CTIO cooTBETCTRYIOMETD NPodhus TPOHecCHOHATLHOrO 00pazoBaHUSL

PE3VJIBTATHI OCBOEHMS YUYEBHOM JUCIHILUIAHBI

OcBoeHue cofepkanus yueGHo# mucupummHbl «MaremaTiKay obecrieunBacT JOCTIIKEHUE CTYACHTaMU
CIEAYIOWHX pe3yabmanos:

* JIHYHOCHIHBIX:

L C(i)OpMI/IpOBaHHOCTb HpeI[CTaBJICHI/Ii;I 0 MaTeMAaTHKE KaK YHUBCPCAIBHOM A3pIKE HAYKH, CPEACTBC
MOJETHPOBaHIA sBjacHUH U [POLECCOB, UICAX H METOHAX MATCMAaTHKH,



o  TIOHHMAHHE 3HAYMMOCTH MATEMATHKH [Uisl HAyIHO-TCXHMICCKOrO nporpecca, cGopMIPOBAHHOCTD
OTHOLIEHMS K MATEMATUKE KaK K 4aCTH 00IIEUeI0BEUECKON KYIBTYPbI 9€PE3 3HAKOMCTBO €
HCTOpHEH pasBUTHA MATCMATHKH, 3BOMIOIMER MATEMATHICCKHX WNCH,

e PAa3BUTHC JIOTMYECKOTO MBIILICHHUI, HIPOCTPAHCTBEHHOTO BOOGPAKEHNS, ATTOPUTMUICCKOH
KYABTYDBI, KPUTHIHOCTH MEHILICHYS Ha ypoBHE, HEODXOAUMOM A Oymymei npodecCHORANBHON
JEATENHHOCTH, i IPORODKCHHASA o6pasoBanyisi ¥ CaMOOOPA3OBAHNS,

« OBJAJCHHE MATEMATHUCCKUMM 3HAHUAMA 1 YMCHUAMH, HEOOXOMMMBIMY B TIOBCEIHEBHOM MI3HH,
JUISL OCBOEHHS CMEIKHBIX ECTECTBEHHO-HAY UHBIX THCIMILIMH H AHMCIAIUTHH TPodECCHOHATIBHOTO
[MKJIA, JULS IOy YeHUs 00pa3oBaHus B oGracTax, He Tpedyomux yrayOneHHOH MATEMATHYCCKOH
TIOJrOTOBKH; |

e TOTOBHOCTP M CIIOCOOHOCTH K 00Pa3soBaHHIO, B TOM 1UCIIC caM000Pa30BaHMI0, HA MTPOTHKCHUH BCeH
JKHM3HIA, CO3HATEHHOE OTHOLICHHE K HETPEPHIBHOMY 06pa30BaHUIO KK YCIOBHIO yCHEUIHOH
npodeCCHOHATLHOMN 1 OOLIECTBEHHOM N TEIBHOCTH,

e TOTOBHOCTD ¥ CTIOCOGHOCTE K CAMOCTOATENLHOH TBOPUYECKOH ¥ OTBETCTBCHHOI EATCIBHOCTH,

e TOTOBHOCTH K KOJUIEKTHBHOH paboTe, COTPYAHHYECTBY CO CBEPCTHUKAMH B 00pa3zoBaTCIbHOM,
0BIIEeCTREHHO HOAE3HOM, yqeﬁﬂo-ncwcnogaymcxaﬁ, OPOSKTHOMR M APYIrHX BAAAX AeSTeIBHOCTH,

e  OTHOIICHHE K IPOECCHOHATLHOMN AEATEILHOCTH KaK BOIMOKHOCTH yUaCTHs B PEINCHWY JIATHBIX,
OBIIECTBEHHBIX, FOCYAAPCTBEHHBIX, OOIICHAIMOHANBHBIX mpodem;

* Medcnpeomemnble:

¢  YMEHHE CAMOCTOSTENLHO ONPECIATE LE/M ACATEILHOCTH 1 COCTABJIATH IUIAHBI ACATEIBHOCTH,
CAMOCTOSTENHHO OCYIIECTBIISTh, KOHTPOIHPOBATH i KOPPEKTHUPOBATH AEATENLHOCTS, HCIIOJIB30BaTh
BCE BO3MOJKHBIE PECYPCHI JUIA JOCTHOKCHHS NOCTABICHHBIX nenei ¥ peayn3auyy IUIAHOB
JESATETBHOCTH, BRIOMPATH YCTICHIHbIE CTPATErHH B PA3THTHBIX CHTYaIIBIX,

e yMeHHME NPOAYKTHBHO OOIATECH H B3aHMOEHCTBOBATh B IPOLECCE COBMECTHON AEATEILHOCTH,
YUHTHIBATH TO3ULIMH APYTUX Y9aCTHHKOB EATEIBHOCTH, sddexTrBHO paspemaTh KOHQIHKTHL,

e BJIAJICHVE HABHIKAMH IT03HABATEIBHOM, yueOHO-HCCIEI0BATENBCKOH U POCKTHOH ACATENbHOCTH,
HABBIKAMH Pa3pelIeHus MPobIIeM; CIOCOOHOCTE ¥ TOTOBHOCTE K CAMOCTOATCILHOMY TIOWCKY
METONOB PCIICHS NPAKTHICCKAX 337124, IPUMCHEHHIO PAs/IHiHbIX METOROB TO3HAHNUS,

e TOTOBHOCTB ¥ CIIOCOGHOCTH K CAMOCTOATENHHOH MH(POPMALMOHHO-TIO3HABATENIBHON NEATENILHOCTH,
BKJTIOYAs] YMEHHE OPUCHTHPOBATHCS B PA3IIATHBIX HCTOUHHMKAX uHPOPMALIHY, KPHTHIECKH
OLCHUBATH ¥ UHTEPHPETUPOBATh HHPOPMALIMIO, Oy 4aEMyI0 U3 PASTHIHBIX HCTOYHHKOB;

o  BIAJCHUC A3HIKOBBIMI CPEACTBAMHU: YMEHHE ACHO, JIOTHYHO M TOYHO H3JIAraTh CBOIO TOUKY 3pEHUS,
HCIIONb30BATh aACKBATHBIE SI3BIKOBBIC CPEACTBA,

o  BJIAJCHHE HABBIKAME MO3HABATENBHON perexcruy Kak OCO3HAHIS COBEPIIACMBIX nedicTeril U
MBICTHTETHHBIX LIPOLIECCOB, MX PE3y/IbTATOB M OCHOBAHHH, MPAHHIL CBOCTO SHAHI 1 HE3HAHMA,
HOBBIX MO3HABATEIBHBIX 3aa9 ¥ CPEICTB IS MX NOCTHKCHUA,

e LENEYCTPEMIICHHOCTD B [IOUCKAX U MPHHATHH pelennii, CoO0Pa3UTENBHOCTh H HHTYHIIS,
Pa3BUTOCTH IPOCTPAHCTBEHHBIX TIpeCTaBIIEHHH; CIOCOGHOCTD BOCIPHHUMATH KPacoTy 1 rapMORHIO
MHUpA;

© npeOMemHmbIX:

o  COPMEPOBAHHOCTH NMPEICTABICHUH O MATEMATHKES KaK HacTH MHUPOBO# KYJIBTYPBI U MECTE
MATEMATHKH B COBPEMEHHOM LIMBHIIM3AIMH, CTIOCO0aX OMMCAHHA SBJICHUH peajIbHOTO MUpa Ha
MAaTEMATHYESCKOM S3BIKE;

o  c(OPMHPOBAHHOCTE MPENCTABICHHH O MATEMATHICCKIX TIOHSITHAX KaK BaKHEHIINX
MATEMATHICCKITK MOJIENSX, [IO3BOMIONIEX OMUCHIBATE M A3YYATh Pa3HBIC NPOLECCHI U ARICHUSL,
HOHEMAHHE BO3MOKHOCTH aKCHOMATHYECKOT0 MIOCTPOCHUA MATEMATHHCCKUX TEOPUIA,

o  BIAJCHHE METONAMH JOKA3ATENBCTB H AITOPUTMOB PCIICHUS, YMEHHUE MX NPUMCHATH, IPOBOATE
noKa3aTeNbHbIEC PACCYKACHHUS B X0/Ie PeLICHUA 3a1a'T,



e  BIIAZEHHE CTAHTAPTHBIMH IPHEMAMH PCLICHIT paLOHAIbHBIX H UppALHOHAIBHBIX, MOKa3aTeNnbHbIX,
CTENEHHBIX, TPUrOHOMETPHICCKUX ypaBHEHHHA 1 HEPABEHCTB, HX CHCTEM, HMCMOJIb30BAHUE I'OTOBBIX
KOMITHIOTEPHBIX TPOrPaMM, B TOM THCIIC 1T [OMCKA MyTH PEMEHHS 1 HUTIOCTPAy peIueHus
ypaBHEHHH 1 HCPABCHCTB,

e CcopMHPOBAHHOCTH TpeaCTaBICHHH 06 OCHOBHBIX TOHATHAX MATEMATHYCCKOIO aHAIM3A U HX
CBOMCTBAX, BIAJICHIE YMEHIEM XapaKkTepu3oBath nosexeHre (PYHKIHM, ACIOIB30BAHHC
TIOMy4EHHBIX 3HAHAH JUIA OTIMCAHHA 1 aHaIM3a pealbHbIX 3aBUCHMOCTEH,

o BIAJCHUE OCHOBHBLIMH NOHATHIMH O IOCKUX 1 TIPOCTPAHCTBEHHBIX TEOMETPUICCKIX urypax, ux
OCHOBHBIX CBOCTBaX; CHOPMUPOBAHHOCTD YMCHHS pacro3HaBaTh FrEOMETPHICCKHIC Gurypsl Ha
uepTeKaX, MOJIEILIX U B PCalbHOM MHpe; IPAMEHCHHIE W3y ICHHBIX CBOICTB TEOMETPHYECKHX QUryp
7 GopMYyIL JUTA PCIICHAS reOMETPHYECKUX 3a/iaq U 3a/1a4 © OPaKTUIECKAM COREPIKAHACM,

e cdopMupOBaHHOCTD MIPEACTABIICHAH O poLeCcCax U SBJICHHSIX, IMCIOIIX BEPOATHOCTHBIA XapaKTep,
CTATHCTHUECKHIX 3AKOHOMEPHOCTSX B PEabHOM MUPE, OCHOBHBIX MOHATHAX JIEMEHTAPHOH TEOPHH
BEPOATHOCTEH; yMeH#il HaXOIUTh ¥ OLCHUBATH BEPOSTHOCTH HACTYILICHHUSA coOBITHI B MPOCTEHIINX
MPaKTHIECKUX CHTYAIAX H OCHOBHBIC XapaKTCPHCTHKH ciydalHBIX BETHIHH,

e BIAJCHWE HABBIKAMY HCIIONB30BAHMS FOTOBBIX KOMIIBIOTEPHBIX IIPOrPaMM MDY PEIICHUM 3a121.

COJEPKAHHUE YYEBHOM TUCIUTLTAHBE
Beepenue
MarteMmarika B Hayxe, TCXHHKS, IHOHOMIKE, HH@O?M&&HGHHHX FEXHOFOTHAX H ffpaﬁmqecxaﬁ
AesTenbHOCTH. Lienu U 3afadu U3yUCHHIA MaTEeMATHKH TIPH OCBOCHMH npodeccHit CTIO u crienHaIbHOCTEH
CIO
AJITEBPA

Pazeumiie nOHAMUA 0 YUCTE

Ilenpie ¥ PalOHAJIBHBIC YHCIIA. JleiicTBUTENBHbIC YHCIA. TpubnudicenHble BbIYUCTEHUSL. Komnnexcuovie
yucaa.

Kopnu, cmenenu u 102apumbt
Kopuu u crenenu. Kopau HATYPAIbHOH CTEMCHH U3 YHMCTA M HX cpoiicTsa. CTeneHu ¢ paHOHATBHBIMH
[oKa3aTensaMu, UX coicTBa. CTeneHu ¢ AeHCTBATEIBHBIMM nioxasatensaMu. Ceodicmea Cmenenu ¢

deiicmaumenbHbiM NOKA3AMENEM.

Jlorapudm. JJorapupm uucia. OCHOBHOE JIOTapHPMIIECKOE TOKAECTBO. JICCATUTHBIC ¥ HaTypaJbHBIC
norapudMmsl. [Ipasuna AedcTBAN C norapudpmam. Ilepexos kK HOBOMY OCHOBAHHIO.

IpeoGpasoBanue aaredpau4ecKux Bbipasennii. IIpeo0bpa3soBaHie PalOHANIBHBIX, HPPAIHOHABHBIX
CTEIICHHBIX, TIOKA3aTENbHBIX M JIOTAPHQMUICCKAX BBIPAKCHUIA.

1l [paxkmuueckue 3anamun

ApudmeTrdecKHe JeHCTBHA HAJl THCIaMU, HAXOMICHHE pUOHKEHHbIX 3HAYEHIH BEIAIUH U
OrpeIHOCTeH BBIYUCICHNH (a0COMOTHON 1 OTHOCHTENBLHOMN), CPABHEHNE YHCIIOBBIX BHIPAKCHHH.

BhIYHCIEHHE ¥ CPaBHEHUE KOPHEH. BBINOIHCHHE PACUCTOB C pajiikaIaMi.



Pemenne uppalidOHAIbHBIX ypasHenu#. HaxoxneHe 3gaueHuil cTeneHell ¢ paloOHaIbHbIMKI
rokazaTessamu. CpaBHeHHE CTETICHEH. ITpeoGpasoBanust BBIpaKEHHH, COASPKAIIMX CTCIICHH. Pemenue
TOKA3ATE/ILHBIX YPABHCHHUH.

PerieHye NPUKIIATHBIX 3329,

HaxosKIeHue 3HAYCHUH norapu@ma 1o nporu3BoibHOMY ocropamuio. Ilepexo OT OHOTO OCHOBAHMA K
Apyromy. BeIqucneHue 1 CPaBHCHHC norapudmos. JlorapudMUpOBAHUE 1 NIOTEHIMPOBAHNE BBIPDKCHUM.

[TpubnukeHABIC BHIYMCTICHHS 1 PEIICHUA NpUKIafHbIX 3a7a4.
PericHUE NOrapu(MUISCKHUX YPABHEHIH.
OCHOBBI TPHTOHOMETPHAN
OcHOBHbIC IOHATHS
Panunanzas Mepa yria. BpamaTelbHOe ABIKCHHUC. CuHyC, KOCHHYC, TAHTCHC ¥ KOTAHTCHC THCIA.
OcHOBHbBIE TPHIOHOMETPHYECKHE TOKAECTBA
®opmyiisl npusenenus. QOpMYTibl CHOKCHIA. DopMynsl yABOCHUS. DOpayibl BOLOGUHHO2O YId.
IIpeoGpasoBaHusl MPOCTEHIINX TPUTOHOMETPHIECKHUX BbIpakeH i

I[TpeoGpa3oBaHHE CyMMBI TPHIOHOMETPHYECKIX dyHKIA B IPOU3BEACHME U IPOU3BETICHI B
cymmy. Beipaoicenue mpuzoHoMempuseckux pyHKyLiii Hepe3 MAH2eHT ROTOBUHHO20 ApZyMEHMd.

TpuronoMeTpHYECKHE YPABHCHUS 1 HEPABCHCTBA

ITpocreiiiye TPUTOHOMETPHYECKNE YPaBHCHNA. IIpocmeinuue MpuOHOMEMPULECKUE HEPABEHCMEA.
OGpaTHble TPHIOHOMETPHIECKHE dynxuEn. APKCHHYC, apKKOCHHYC, aPKTaHICHC.

IlpaxmuuecKue 3anamus

PanuaHHbI METOX M3MEPEHHS YTJIOB BPAIICHUS U CBA3b C rpaxycHOM MEpOH.

OCHOBHBIE TPUTOHOMETPHYSCKUE TOXECTBA, POPMYITBL CIIOKEHHUA, YABOCHHA, npeo0pa3zoBaHKUE CYMMBI
TPUrOHOMETPHYCCKHX (QyHKUMH B IPOU3BCICHHUE, npeoGpa3oBaHUe IPOM3BECHMS TPHIOHOMETPUHICCKIX
dyuximi B cymmy. [IpocTeHnmue TPHIOHOMETPHHIECKHE ypaBHEHHS H HEPABEHCTBA.

OGpaTHbIE TPUTOHOMETPUIECKHE (DYHKIIH: APKCUHYC, ADKKOCHHYC, apKTaHI€HC.

®YHKIMH, ux CBOHCTBA n TPAGUKH

®ynxuun. O61aCTh ONPEASTICHIA H MHOXKCCTBO sravenuit; rpadux GyHKIMH, TOCTPOESHHE rPadHKOB
dyuxiwit, 3a1aHHBIX PA3IIATHBIMU criocodaMu.

CpoiicTBa GyHKIHH, MOHOTOHHOCTb, HETHOCTD, HEYETHOCTH, OrPaHUICHHOCTS, ICPHOTHIHOCTS.
TTpOMEXyYTKH BO3PACTAHNS ¥ YOBIBAHKA, HAUGONBUICS H HAMMEHBLICE SHAUCHIS, TOKH IKCTPEMYMA.
I paduueckas mHTEpIpeTamys. IIpuMeps! PyHKIHMOHATBHBIX 3aBHCHMOCTEH B peasbHbIX IIpoueccax u



aBIeHIIX. ApudMEeTHIECKHE Onepaltiy Hall Pysximsvu. Crroskuast GyHKIHs (xommiosutys). [lonsmue o
HenpepyiBHOCU (PYHKYUU.

OGpatabie pynxuun. Obnacmo onpedenenus u 0OAGCHe suauenuii obpamnoil gyriyuu. I pagux
0BpAMHOT GYHKYUIL.

CrenenHble, NOKA3ATEIbHbIE, JorapudMuIecKne
U TPHTOHOMETpUIECKHE QyHKIMH.

OG6paTHbIe TPHTOHOMETPHIECKHE $yHKUMH
Onpenenenns QPyHKIWHA, UX CBOMCTBA ¥ I'PAQUKH.

TTpeoGpa3oBasus rpaduKos. TTapaiebHbIi TEPEHOC, CUMMETPHS OTHOCHTEIILHO oceii KOOpAHHAT U
CHMMETPHS OTHOCHTE/IPHO Hadaia KOOPAMHAT, CAMMETPHA OTHOCHUTEIRHO OPAMOH ¥ = X, PaCTHKCHHC 1
CKATHE BJOJH OCEH KOOPAHHAT.

Ipaxmuueckue 3aHAMUA

[IpuMeps! 3aBUCHMOCTEH MEKIY TIEPEMECHHBIMU B PEAJIbHBIX TIPOLIECCAX U3 CMEKHBIX AUCIATUTAH.
Onpenenenne Gyrximid. [TocTpoeHUE 1 TCHUC rpaduxos dynxuuii. Hecnenosanne ¢yuxiyu. CpoiicTsa
JMHEHHOM, KBAIPATHIHON, KYCOUHO-THHEHHON 1 apobuo-nuHeliHol GynKiyi. HenpepiBHbIC 1
nepuomrueckue PyHKipm. CBoHCTBA U rpauKy CHHYCa, KOCHHYCa, TAHN€HCA 1 KOTAHTeHCa. O6patHsie
dysxmm 1 ux rpaduxu. OGpaTHEIE TPUTOHOMETPHUICCKHE dynxmau. [IpeoGpasopanus rpaduxa GyHKLIH.
["apmonmueckue konebanus. [IpuKIanHbIe 3a1a9H.

TTokazaTeNbHbIE, JOrapAMMITIECKUE, TPUTOHOMETPHUCCKIE YPABHCHIA U HEPAGEHCMEA.
HAYAJIA MATEMATHUYECKOT'O AHAJIM3A

TocaenosaTeabHocTH. Crioco0bl 3a1aHKs ¥ CBOHCTBA YMCIIOBBIX HocienoBaTenpHOCTeH. [Tonamue o
npedene nocredosamensHocmu. Cyuyecmsosanue npedena MOHOMOHHOU 0ZPAHUHEHHOT
nocnedosamenvrocmu. CyMMHUPOBAHIES nocaenoarensHOCTe. BeckoHeYHO yORBAIOMAL FEOMETPHICCKAS
NPOrpeccus U e¢ CyMMa.

IIponssoxnasi. [ToHATHE O MPOU3BONHOH yHKUMH, €€ TEOMETPHUCCKIH 1 (u3ngecKuil CMBICH. Y PaBHECHHE
KacaTeIbHOM K rpaduky dyHxuuy. [IpoH3BONHBIE CMMbL, PASHOCTH, IPOHUSBEICHHIA, YaCTHBIE.
TTpou3BOHBIE OCHOBHBIX 3I€MEHTAPHBIX dynaximmit. [IpiMeHeHre NPOU3BOHOH K HCCICIOBAHIIO bynximit
¥ NocTpocHuIo rpaduKoB. [IpouseooHsle obpamuoti pyHKYUU U KOMROZUYUU QyHKYUL.

TIprMeps! MCTIONB30BAHNS TIPOU3BOHOMN 1J1sl HAXOXICHI HAMITY qIICTO pemieHs B IIPUKJIAIHBIX 3a1a9aX.
Bropas MPON3BOJHAS, €€ TEOMETPUIECKUH H dusuueckuit cMbici. HaxoxaeHue CKOPOCTH AU MPOecea,
3azaHHOT0 GOpMYIIOif B rpaduKOM.

HepsooGpazaas u uuTerpan. [IpuMeHeHne ONPEACICHHOr0 HHTETpana A% HAXOKICHUS [IIOLIATH
KpHBOJIMHEHHOH Tpaneruy. Dopmyna Herotora—Jleiibauna. [Tpumepsl MPUMEHCHUS HHTCTpaJia B usmxe
M TEOMETPHH.

ITpaxkmuuecKue 3aHAMUA

UpcsroBast TIOCIEI0BATEILHOCTD, CIIOCODHI e¢ 3aJaHis, BEITHCICHUS 1ICHOB ITOCIE10BAaTCILHOCTH. Ipenen
HoC/IeI0BATEIbHOCTH. BeCKOHEUHO yOBIBAIOIas TeOMETPUYECKAS TIPOrPECCHIL.
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TIpon3BOIHAs: MEXAHUICCKUH 1 reoMETPUUYECKHI CMBICIT IPOU3BOJHOM.
VpasHeH#E KacaTeNbHOH B obmeM suze. [lpasria 1 Gopmyst auddeperupmposanys, TabIMIA
TIPOM3BOJHBIX JICMEHTAPHbIX Pysxanit. Viccnenopanue QyHKIWY ¢ MOMOLIBIO npoussoaHoi. Haxoxnenwe

HaUGOIBIIETO, HAMMEHBINETO 3HAMCHNUS U OKCTPEMATIBHBIX 3HAYCHWI QVHKIMN.

Wrterpan u neppoobpasuas. Teopema Herotona—JIeiiOuuna. IIpuMeHeHIe HHTerpaia K BRIMUCICHA0
(H3MYECKUX BEIMUMH W ILIOIIATCH.

YPABHEHWS 1 HEPABEHCTBA

YI)aBHeHl/lﬂ H CHCTEMbI ypaBHeHnii. PanoHaNbHBIC, HPpalOHAIBHbIC, HOKa3aTCIbHBIC H
TpI/II“OHOMeTpI/I‘IGCKI/Ie YDaBHCHHA U CUCTEMBL

PaBHOCHITBHOCTh YPABHEHHH, HEPABEHCTB, CHCTEM.

OCHOBHBIE IIPHEMBI HX PELICHHS (PA3IOKCHIC HA MHOXKATEIH, BECACHHC HOBBIX HEM3BECTHBIX,
[IOJICTAHOBKA, rpaduyecKuii METON).

HepasencrBa. PaiioHaibHbIC, APPALHOHANLHBIC, [I0Ka3aTeNbHBIC H

MPULOHOMEmpPUHecKlUe HEPaBCHCTBA. QcHOBHBEIC IPHUEMBI HX PCIICHUS.

Mcrnoan30Banae cBoiicTB 1 rpadukos QyHKUMI OpH pemeHny ypaBHeHuil ¥ HepaBeHcTB. MeTox
uHTEpBaIOB. M300pakeHHe HA KOOPAMHATHOH MIOCKOCTH MHOXKECTEA pelieHAH YPaBHEHHH ¥ HEPABEHCTB C
JBYMS ICPEMEHHBIMU U HX CHCTEM.

Ipuxnadusie 300a4U

TIprMeHEHHEe MATEMATHYECKAX METOI0B [ifl PELICHHS CONCPIKATENHHBIX 33131 13 pas/IMYHbIX o0nacTel
HAYKH W NPAKTHKH.

HHTepnpeTarys pe3ynbrara, y4eT peabHbIX OTPaHWICHUH.
IMpaxmuueckue 3anamua
KopHu ypaBHeHHi. PaBHOCHIBHOCTb YPABHEHHH. TIpeobpa3oBanue ypaBHEHUI.
OCHOBHBIE IPHEMbI PSLICHHA YpaBHEHHH. PEIICHHE CHCTEM ypaBHEHHH.
Hcnonp3opanune cBOHCTB B rpaduxos QyHKUMHA A PEIICHHUS ypaBHEHHMH M HCPABCHCTB.
KOMBHHATOPUKA, CTATUCTHKA 1 TEOPHA BEPOSTHOCTEM
JIeMeHTh! KOMONHATOPHKH
OCHOBHBIE HOHSTHS KOMOMHATOPHKY. 3a/[ady Ha TIOZICYET TUCIIA Pa3MEIICHU, IEPECTAHOBOK, COYCTaHU.
Pemenue 3anad Ha nepe6op papuantos. dopmyna 6uHoma HeroToHa. CpoiicTBa OMHOMUHAIBHBIX

ko3 duumentos. Tpeyronsauk ITackans.

JaeMeHThI TEOPUH BePOATHOCTEH
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CobbiTHE, BEPOATHOCTH COOBITHS, CIONCHUE U YMHOKEHHE BEPOSTHOCTEH. ITousmue o He3a8UCUMOCHIU
cobsimuii. JUCKpemHas CLy4aliHaA 6eTUUna, SAKOH ee pacnpedenenus. Hucno6sie Xapaxmepucmuxit
OUCKPEmHOTL CLYy4auHOU GeNULUHbL. TTonamue 0 3aK0He BONBULUX HUCEL.

DIEeMEHTEL M&TﬁMﬂTﬁ‘l@CKﬁﬁ £TATUCTHEH

[IpencrapieHue JaHHBIX (TabmuIIpL, AHATPAMMBI, rpaduKi), 2eHepanbHAs COBOKYNHOCHIY, guibopka, cpeonee
apugpmemuseckoe, MeEOUand. [Tonsimue 0 3a0a4ax MAMEMamu4ecKou CMAmuCmuKu.

Pewenue npaxmuieckux 30044 ¢ NPUMEHEHUEM 8epOSIMHOCHIHBIX MEMOO08.
IpaxmuuecKue 3aHAMUR
Hcropus passuTast KOMOMHATOPHKH, TCOPHH BEPOATHOCTEH M CTATMCTHKHA M HX pOJNB B PA3IIAIHBIX chepax
Yea0BEYSCKOM KU3HEACATCABHOCTH. TIpasuia koMOuBaTOpHKY. PelieHun KOMOHHATOPHBIX 3a1a4.
PazMmelneHns, COUCTaHMA ¥ IEPCCTAaHOBKH. BuaoMm HelOTOHA ¥ TPEYTOJIBHHK TTackans. [TpuxIagHbIe 3a0a9H.
Kaccuueckoe OmpeacIcHre BEPOATHOCTH, CBOMCTBA BEPOATHOCTEH, TEOPEMA O CYMMCE BEPOATHOCTEH.
BeI4UC/ICHIE BEPOSATHOCTEH. [puKiagHbe 3aa49n. ITpencTaBIeHUE YMCTIOBBIX HAHHBIX. [MpuknagHbe
3aMaun.
TEOMETPUSL

Ipambie u niockoCmu 6 npocmpancmee
B3arMHOE PACTIOJIOKEHHE [[BYX MPAMBIX B IIPOCTPAHCTBE. TapanneasHoCTh npsiMoii B IJIOCKOCTH.
IapanneasHOCTh wiockocTeil. IlepneHIUKYIIPHOCTD npsAMoii B IIOCKOCTH. TleprieHAUKYJISAP W HAKJIOHHAS.
Vo MEKIY IPSMOH U ILIOCKOCTHEO. JIRYrpaHHEIA YIOI. Vrofi MeXIy NIOCKOCTAMH. TleprieHAUKY ISPHOCTh

IBYX IUTOCKOCTEH.

TeoMeTprdecKie MPeoGpasoBanus MPOCTPAHCTBA. TapasLIe/bHbI IEPEHOC, CHMMETPHS OTHOCHTE/IHHO
TUIOCKOCTH.

[TapautenbHOE MPOSKTHPOBAHHUC. [Tnowads opmozoHaNbHOY NPOEKYUH. H306paskeHue MPOCTPaHCTBCHHBIX
uryp.

MHuororpaHHHKH

Bepumsbl, pedpa, rpaHi MHOTOTPaHHHKA. Pazsepmra. Muozozpanupie yeibl. Beinyxnble MHOOZPAHHUKY.
Teopema Jiinepa.

[Ipusma. [Ipsivas 1 HakioHHAS TIPA3MA. ITpapwibHast mpu3ma. [Tapamnenenuies. Ky6.

Iupamuna. [TpasuibHas mMpamMua. Vceuennas nmapamuaa. Terpasap. CHMMETPHK B Kyoe, B
napajuieNeIumnee, B IpU3ME U IHPaMHAC. Ceuerus Ky0a, IPH3MBbI U TIMPAMHIBL.

ITpeacTaBiicHue O PABAIBHBIX MHOTOTPAHHMKAX (TeTpasmpe, Kybe, OKTasape, NOACKadIpe U MKOCa’IpE).
TeJia ¥ NOBEPXHOCTH BPALCHHU

1TimMHAD 4 KOHYC. YCEUSHHBIA KOHYC. OcuoBaHue, BHICOTA, GOKOBas HOBEPXHOCTS, 0Opasyiomal,

pa3BepTka. OCeBBIE CEYCHHUS H CCUCHMS, NApALICIBHBIC ocuosarmo. [1lap v chepa, uX ceucHus.

KacarenpHas IUIOCKOCTH K chepe.
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Hzmepenusi B reoMeTpHH
O6BeM 1 ero u3mepenre, Marerpansaas gpopmyna obbeMa.
@opmyisl 00BeMa Ky0a, IPIMOYTOJIEHON0 NAPAIUIENSIATIENR, NPUIMBL, IMIHHIPA. dopmynst 06beMa
TEpaMIB! ¥ KoHyca. POpMybl IOHIa K [OBEPXHOCTEH HUNMHIPA ¥ KOHYCA. dopmyiisl 06mEMa IIAPA ¥
Tomany chepsl.
TTomo6ue Ter. OTHOMICHNS ILIOMaIeH TIOBEP ocTeii ¥ 00BEeMOB [OTOOHBIX TEIL.

KoopauHaThl H BEKTOPbI

TIpsiMoyToNbHasi (IEKapTOBa) CUCTEMA KOOPIHHAT B npocTpancTse. PopMyla pacCTOSHIS MENLY ABYMi
TouKamu. YpasHenus cepsl, AIOCKOCHY U NPAMOT.

BexTtopbl. Moy/ib BEKTOpa. PaBeHCTBO BEKTQPOB. CiokeHue BEKTOPOB. Y MHOMCHHE BEKTOPA Ha HHCIO.
PazioKeHne BEKTOPa 1O HAIPABICHUAM. YOI MEKIY ABYMS BEKTOPAMH. ITpoexups BEKTOPA HA OCh.
KoopauHaTh! Bektopa. CKalsSpHOE PON3BENCHUE BEKTOPOB.

WCIonb30BaHKIE KOOPAHHAT ¥ BEKTOPOB PH PEIICHAN MATEMATHICCKIX 1 OPHKIaTHBIX 33029,
Hpaxmuueckue 3aHAMUA
[Tpu3HaKyA B3aMMHOTO PACHIONOKEHMSA TIPSIMbIX. YT0 MEXTY IpAMbIMU. B3auMHOE PacTIONOKCHHUS MPAMBIX
1 mnockocTeit. ITepreHIuKyAp 1 HAaKJIOHHAs K IUIOCKOCTH. Vros MexAy OpAMOit U II0CKOCTHI0. Teopemst

0 B3aHMHOM PACIIONIOKCHAN ITp}IMOﬁ U IMJIOCKOCTH. Teopema 0 TpeEX IEPICHANKYIAPAX.

Hpnsnam 1 CBOUCTRA HAPALIECHABHEIX H NEPHCHIUKYASDHBIX ILIOCKOCTEH.

PaccTosHie OT TOUKH JI0 THIOCKOCTH, OT 1IpA OM Z10 TUIOCKOCTH, PACCTOAHIC MCIKIY JIOCKOCTAMH, MEXKIY
CKpPEIUBaIOIIMHUCA NpAMbIME, MCKIY MIPOUBRBOJIBHBIMHA Q)urypaMn B IIPOCTPAHCTBL,

TlapaiiebHOe TTPOCKTHPOBAHKE H €ro CBOHCTBA. Teopema o niowadu Opmo2OHAN6HOH NPOEKYUU
MHO20Y20bHUKG. B3ANMHOE PACTIONOKCHAE IPOCTPAHCTBEHHBIX duryp.

Paznuunbie BAIBI MEOTOrpaHHKKOB. MX n300pakenus. CeueHus, pa3BEpPTKH MHOTOrpaHHMKOB. I1omans
TIOBEPXHOCTH. BU(bl CHMMETPHH B ITPOCTPAHCTBE. CummeTpus TeJl BpalleHKsl i MHOTOTPAHHUKOB.
BolurcieHre IWiomaeii 1 065eMOB.

BexropsL Jlelicteus ¢ BekTopamy. JIexapTopa CHCTEMA KOODAMHAT B IPOCTPaHCTBE.

YpaBHEHHE OKPYKHOCTH, CEpbl, IIOCKOCTH. PAaCCTOMHHIE MENLY TOUKAMH. JleiicTBHs C BEKTOpaMH,
3ananHBIMU KoopauHaTamu. CKajspHOE IPOU3BEICHAE BEKTOPOB. BekTopHOE ypaBHEHHUE MPAMOH U
IOCKOCTH. MICIob30BaHye BEKTOPOB MPH JOKA3aTe/IbCTBE TCOPEM CTEPECOMCTPHH.

Jlns BHEAYTUTOPHBIX 3aHATHI CTYACHTAM HAPS/Y C PEHICHHEM 32181 1 BRIIONHCHI HPaKTHICCKHX
3a1aHHH MOKHO TIPE/IOAKHTS TEMBI HCCIIEN0BATENLCKIX M PEPEpaTUBHBIX paboT, B KOTOPHIX BMECTO CepHi
OTIENBHBIX MEJIKUX 3a/1a9 U YIPOKHEHAN NPSUIAraloTCa CIOXKCTHBIC 3a/laHHs, Tpebyrolye JIUTeNbHON
paboTE B paMKaX OIHOH MaTEMATHICCKON CATYaLHH. TH TEMBI MOT'YT OBITh KaK HHMBHIYAJIbHBIMH
3a7aHMAMH, TAK U TPYIIOBEIMH It COBMECTHOTO BBITOJIHEHHA HCCICIOBAHNA.

Ipumepnsie memsi pedepamos (00kn1a008), UCCTIE006aMENbCKUX NPOEKMOE
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IIpumepHbie membl pegepamos (00K1a008), Uccae008amebCKUX npoeKmos

o Hemnpeppisbie APOOH.

o TIpuMeHeHue CIOXKHDIX [IPOTEHTOB B 9KOHOMUIECKIX pacuerax.
o [lapamienbHOe HPOSKTUPOBAHME.

o Cpejnue 3HaueHUs U UX IpEMEHEHHUE B CTATHCTUKE.

o BekTopHOE 3afaHue IPIMBIX 1 [LIOCKOCTEH B MPOCTPAHCTBE.
e (CroxeHue rapMOHHYCCKHUX Konebanui.

o I'paduyeckoe PCIICHAC ypaBHCHMH M HEPaBEHCTB.

o [lpaBunbHbIE 1 HONYNPABHIILHAIC MHOTOIPaHHHKH.

o  KomWuecKue CeueHus ¥ UX IPUMCHCHIE B TEXHUKE.

e Tlonsrue auddepennuaia u ero NPUIIOKEHU .

«  CxeMbl TOBTOPHBIX HCTIBITAHUH bepHyLIY.

«  ViccnenopaHue ypaBHEHHUH M HEPABEHCTB € napaMeTpoM.

TEMATUYECKOE [IJIAHUPOBAHUE

TEXHMYECKWN TPOPWIIb [TPOGECCHOHAJIBLHOI'O OBPA3OBAHWA

[Ipyu peaii3aiii COACPKAHMI 0b1e06pazoBaTENbHOM yueGHOM JUCIMIIHEL «MaTeMaTHKay B Ipelenax
ocgoenus OIIOIT CIIO Ha Gaze OCHOBHOro 00Miero 00pasoBaHMiA € [OJyYEeHUEM CPEIHEro o01uero
obpazoBaHus (TIITKPC, ITICC3) MaKcnMmalibHas ydeOHas narpysxa 06 yHAIOUIUXCst COCTABIAET:

« 1o cremuatsoctaM CIO TexHuHeckoro npopuas  — 151 wyacoB. M3 HuX ayadTOpHAd
(obs3atenbHast) Harpy3Ka 00y4aIOMIMXCS — 234 4acoB, BKJIOUAS TPAKTUHECKHAE SAHATHA, == 110 yac;
BHEAYAUTOPHAA CaMOCTOSTEIbHA paboTa CTyACHTOB — 117 vaca.

[IPUMEPHBINA TEMATHYECKWI TUIAH

Buy yueOHo# paboThl [poduib
npohecCHOHAIBHOTO
obpa3oBaHus —
TEXHUYECKUH
crienuansiocts - CIO

KonuuecTBO 4acoB

AyIU/ITO}’)HbIG 3aHATUA.

] Conepkanue 00yHdeHus _

Bpenenue 2
PasBuTHE HOHATHS O YUCIE - 10
KopHH, CTCIICHH 1 TorapudMel T 28
[IpsimMble ¥ TIJIOCKOCTH B NpOCTPAHCTBE 20
KombuHaTopuKa 12
KoopanHathl 1 BEKTOPBI ) 16

R T T T
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I —
OCHOBBI TPUTOHOMETPUH
DyHKIEY 1 TpaduKH

MHOFOFpaHHHKI/I K KpyTJIbIC TCHa

Hauana MaTeMaTH4ICCKOTO anaania

Vnrerpan i ero npuMeHeHNe

JneMeHThl TCOprn BCpOHTHOCTGﬁ n MaTeMaTH‘{GCKOﬁ CTATUCTHUKH

VpaBHeHus 1 HEPABCHCTBA

Breayauto

TloaroToBka BBICTYIUICHUH 110 33/1aHHBIM TeMam, JOKIaA0B, pedepartos, 3cee, 117
WHMBHIYalbHOIO IPOCKTa € HCTIONB30BaHMEM HH(OPMALTOHHBIX TEeXHOJIOTUH U
Ap.
TIpomesxyToYHas aTTeCTatii B popMe dK3aMeHa
[ I e S
Beero: 351
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XAPAKTEPUCTHKA OCHOBHbBIX BHU10B YYEBHO NEATEJBHOCTH CTYJIEHTOB

Conepxanue o0y4eHus. XapaKTepuCcTUKa OCHOBHBIX BHM/IOB JIeATEJIbHOCTH CTYACHTOB (na yposHe
yueOHbIX neicTBHil)

Beesenue

O3HAKOMIICHUE C PONBIO MATEMATHKU B Hayke, TEXHIKES, HKOHOMHKE, HHGOPMALIHOHHBIX TEXHONOTHAX 1
NPAKTHYECKOH NCSATENbHOCTH. O3HaKoMJIeHne ¢ HesIMH U 3a[adaMn W3yHeHns MaTeMaTHKH TIpH OCBOCHHH
npogeccnit CI10 1 cnewanproctei CI1O

AJITEBPA

Pa3BUTHE NOHATHS 0 HUCTE

BrinojiHeHue apI/I(pMeTI/I‘IeCKI/IX ,E[eﬁCTBI/Iﬁ HaJ YUCIIaMH, coveras yCTHBIC M IUCHMEHHBIC TPHEMBL.

HaxoxaeHue TpUOIMOKEHHBIX spaueHuil BEJMUMH M IOTperuHoCTed ppunciaenuit  (abComOTHOR H
OTHOCHTETLHOMN ); CpaBHEHUE YHCTOBBIX BLIPQKECHU.

HaxoKaeHue omuOoK B Mpeodpa3oBaHusiX 1 BEIUMCIEHHSIX (OTHOCHTCS KO BCEM IIyHKTaM IPOrpaMMBbl)
Kopuu, crenenm, Jgorapu@mbl
OzpaKoMJIeHHE ¢ TOHSTHEM KOPHA N-H CTENEHH, CBOMCTBAME PAAMKAIIOB U IPABHIaMK CPAaBHCHA KOpPHEH.

dopMyIMPOBaHHE OMpPeIe/ieHHs KOpHA 1 cBOMCTR KOpHel. Brluucienne n CpaBHEHNC KOpHEH, BBINOJIHCHAE

IPUKUIKKH 3HAYCHUS KOPHS. [IpeoGpazoBaHue YHCIOBBIX H GYKBEHHBIX BBIDAKCHUH, COACPIKAIMX
paauKabl.

BLITOJIHEHHE pacueToB 1o (HopMyiam, COACPKAINM pajiuKasbl, OCYIECTBIIA HEeOOXOAUMBIE MOJICTAHOBKH
1 npeobpazosanus. OnpenesneHue PaBHOCHJIBHOCTH BBIPKCHUH ¢ pafuKaiaMy. PelneHue UppaloOHaAIBHLIX
ypaBHEHUH.

(O3HaxoMJICHUE C NOHATUEM CTCIICHH C JIEACTBUTEIIbHBIM floKa3arejieM.
Haxoxnenue 3HAYCHUH CTEIEHH, HCTIOIb3Y4 TIpU He0OX0AUMOCTH I/IHCprMeHTaﬂbele cpeacTsa.
JarnucbIiBaHUE KOpHA 1 -} cTerneHy B BU/ie CTENEHH C llpO6HI>IM TIOKa3aTeiieM U HaO60pOT.

(DOpM}/III/IpOBaHI/Ie CBOMCTB crencHeil. BpruucicHue creneHei ¢ paLlI/IOHaJIbelM ffoKazaresicM, BBIIOJIHEHUC
TIPUKUJIKH 3HayYeHus CTEUEeHH, CPABHEHHC creneHed.

Hpeo6pa30BaH1/Ie YUCJIOBBIX U 6yKB€HHI>IX Bblpa)KGHHﬁ, coAcpKalux CTeneHu, MNPUMCHAA cBoOHCTRA.
Pemedue noxa3aTe/IbHbIX ypaBHeHHﬁ.

O3HakoMJIeHHE ¢ NPHMEHEHHCM KOpHeﬁ ¥ CTerneHen IIpHu BBIYUCJIEHAU CPEIHHX, IeNeHM OTpE3Ka B
«30JI0TOM CCYCHUU. Pemenue NpuKiIaiHbIX 3a7a4 Ha CHOXKHBIC IIPOUECHTHI

IIpeo6pasoanue aaredpanveckux BbIpPAKEeHHH
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BhinonHenue mpeodpaszoBaHuit BBIp@KCHUI, TPUMEHEHNE dopmyi1, CBSA3aHHBIX CO CcBOWCTBAMY CTETeEHel 1
norapr¢moB. OTpeseeHHe 0GacTH MONYCTHMbIX 3HAYCHUH norapuMIUIECKOr0 BBIPAKCHHA. PerieHne
soraprpMHIECKUX ypaBHEHU

OCHOBBI TPUTOHOMETPUH

OcHoBHbIE NOHATHSA

I/I3yquHe pazmaHHoro METOda HW3MECPEHMA yrjios B pam/laﬂax p ux cBa3u C FpaﬂyCHOi;I Mepoﬁ.
M306pa)1(€HI/I€ yIJioB B pagranax Ha OKPYXHOCTH, COOTHECECHHE BEIUUNHDI yrnac ero paCHOHO)KeHI/IEM.

dopMyIUpOBaHNE ompe/Ie/ieHiil TPUrOHOMETPHUIECKUX dyHKUMEH Ans YrAOB MOBOPOTA H OCTPBIX YIJIOB
MPSMOYTOJIBHOTO TPEYTOIbHIKA 1 0O BSICHEHHE X B3aHMOCBS3U

OcHoBHBIE TpumHomeTpnquKne TOXKAECTBA

[puMeHeHHE OCHOBHBIX TPUrOHOMETPUIECKHX TOKIECTB 1A BLIUUCIICHHS 3HAUEHHI TPUTOHOMETPUIECKIX
dyHKI# IO ONHON U3 HAX

IlpeoGpazoBanust npocTefluX TPUrOHOMETPHICCKIX BhIpaKeHUH
M3yueHue OCHOBHBIX (OPMYJ TPArOHOMETPHM: POPMYJIBI CIOMEHMA, yaBOEHusl, TIpeodpaszoBanus CyMMBL
TPUIrOHOMETPHHECKHX dyHkiui B Npou3BE/ICHAC U poM3BE/ICHUs. B CyMMY H ipUMEHEHHe TpU BBI-

YUCJICHUY 3HAUCHUS TpHFOHOMeTpH‘{GCKOFO BbIpaXKCHUA n ynpome}m;{ €ro.

(3HAKOMJIGHME CO CBOMCTBAMM CHMMETPHM TOUEK Ha eIMHUYHON OKPYXKHOCTH ¥ TIPUMCHCHUE WX TS
BBIBOJA (GOpMYJI IPUBEACHNA

TIpocTeiimmne TPUroHOMETPHIECKUE ypaBHeHHs H HEPABEHCTBA

Perenye 110 GopMyIaM B TPUrOHOMETPUHECKOMY KpYTY POCTEHLIHX TPUrOHOMETPUIECKHUX ypaBHEHUH.
[IpumeneHne OOMMX METONOB PEUICHHU ypasHeHU# (mpuBejeHue K JIMHEHHOMY, KBaJpaTHOMY, MCTON
pa3IoKeHns Ha MHOXUTCIH, 3aMCHEI niepeMeHHOM) Tpy PEHICHUH TPUTOHOMETPUUECKHIX ypaBHEHHUH.
VMeHue OTMeuaTh Ha Kpyre pemeHus IPOCTEHLINX TPUTOHOMETPHHECKUX HEePaBEHCTB

ApKCHHYC, APKKOCHHYC, APKTAHTEHC HCIA

O3HaKOMJICHUE C TOHATHEM o6paTme TpI/IFOHOMCTpI/I‘IGCKI/IX Cl)yHKIlI/II;’I.

Uzydenue onpeacieHnii apKeHuyca, APKKOCHHYCA, ADKTAHTEHCa HiCiIa, GopMyMpPOBAHHE HX, U300paxeHue
Ha €IMHEUHOM OKPYKHOCTH, IPUMEHEHHUE MPH PeHICHIH ypaBHEHHH

OYHKIIMH, UX CBONCTBA U T'PAOUKH
®yuxuun. [onaTne o HeNPEPHLIBHOCTH dyHKUMH,
O3HAKOMJIEHUE C TOHATHEM [IEPEMEHHOH, TPUMEPAMH 3aBUCUMOCTEH MKy NICPEMEHHBIMU.

OsHakoMjleHue C TIOHATHeM rpaduka, ONPEACICHUC TIPUHAIE)KHOCTH  TOUKH rpaduxy QyHKUAH.

OnpeneneHne 1o Gopmyne npocTeiiiiedl 3aBUCHMOCTH, BIIA €€ rpaduka. BeipaxeHne 1o dopmyie ofHOH
niepeMeHHO# yepes ApyTrue.
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O3HaKOMJIEHHME C ONPECICHAEM GynKuwH, GOpMYyIIUPOBAHIE ero. Haxoxaerue 007acTi orpeneneHus u
oBnacTy 3HaueHuH QYHKIMHA

CaoiicTpa fyukunu. I'papueckas WHTepIpeTanus. Tpumepsl yHKIHOHAIBHBIX 3apUCHMOCTEH B
peanbHBIX mpoueccax 1 ABJICHUAX

OzHAaKOMJIEHHE C DprMepami (pyHKIMOHATIBHBIX apicuMocTeidl B pealibHbIX nporeccax 13 CMEIKHBIX
mucnuTuie.  O3HAKOMIICHHE ¢ JloKazarelbHBIMI paccyKJIeHHSIMH HEKOTOPBIX CBOHCTB nuHeHHOH H
KBAAPATHUHON GyHKIMH, TPOBEACHUE pcciie0BaHua JMHENHOH, Kycoqﬂo—nnﬁeﬁﬂoﬁ, npoGHO—HMHeﬁHOﬁ u
KBaJpaTH4YHOU QyHKLMHA, HMOCTPOCHAE ux rpadukos. IlocTpOCHHE u urenue rpaduKoOB pyHKIMA.
Necnenosanue GyHKLUMH.

CocTaBlicHME BUIOB dyHKUuH 110 JAHHOMY ycioBiio, pelienne saznat Ha JKCTpeMyM. DBbillOJTHEHME
npeobpazoBatui rpauka QyHKUAH

O6paTtHble PyHKIMY

3yueHUE NOHAMUA obpamuoti QyHKYuL, ompezenenue Baa 1 nocmpoenue 2pagurda 06pamuotl PYHKYUU,
waxooicoenue ee oodracmu onpedeieHus U obnacmu  suaderuil. IIpAMCHCHHIC CBOMCTB (YHKLMH TIPH
JICCIIC/IOBAHNN YDABHCHUH 1 pelieHnn 3aja4 Ha sxcrpeMyM. O3HAKOMICHHE ¢ IOHSTHEM CIOXHOM

hyHKIAN

Crerennbie, MOKA3aTeIbHBIC, jgorapudpmuueckue H TPUTOHOMETPHYECKUE gynxuun, OdpaTHbIe
TPUrOHOMETPHYECKNE $yHKIHH

BpryicieHue 3HaueHUHA QyHKLAR 10 3HAUCHHUIO aprymenrta. Onpeleneine MOJIO’KEeHNsl TOUKK Ha rpaduke
o ee KoopauHaTam 1 Ha000POT.

Wcronp3oBanue CBOACTB ynKimi s CpaBHEHH sHayeHnil crenened M norapumon. [JocTpoeHHE
rpaUKOB CTEMEHHBIX 1 forapu(pMUIEeCKUX GyHKLMAH.

Peurerne noKaszaresIbHbIX U norapm(anquKux ypaBHeHI/II\/'I n HepaBCHCTB MO U3BECTHBIM aHFOpHTMaM.

O3aKOMJIEHHE C MOHATUEM HeTpepbIBHON neproauHeckoi QyHKLMH, GopMyIUPOBAHUC CBOMCTB CHHYCa H
KOCHHYCA, TIOCTPOCHUE BX rpaduKoB.

OsHAKOMJIEHHE C TIOHSTHEM TapMOHMHECKHX <onebanuii 1 IPUMEPaMA FapMOHHHECKHX xonebaHui s
OMICAHMS TIPOLECCOB B PUIUKE M APYIHX o6nacTAX 3HAHUA.

O3HAKOMIIEHHE ¢ TOHATUEM pa3pBIBHOM [epHOMHECKOR QYHKIHH, GopMyIMpOBAHUE CBOWCTB TanreHca v
KOTaHTeHca, TOCTPOSHHUE UX rpaMKOB.

[IpuMeHEHNE CBOUCTB Qyukumit Ui CpaBRCHUA sHaueHKil TPUTOHOMETPUYCCKUX dyHKUMA, perenus
TPUTOHOMETPHIECKMX ypapHenuit. [Jocmpoenue epaguros 0opamHblx MPUOHOMEMPULECKUX ynryuil U
onpeoeieHue no apaguxam ux ceoticmg. BIMOJHEHUE 1ipeobpa3oBaHus rpapuKoB

HAYAJIA MATEMATHYECKOT'O AHAJIM3A

HOCJICIIOBaTC.HbHOCTl/l

(3HaKoMIICHHE C MTOHATHEM YUCIIOBOH mocieaoBaTeIbHOCTH, CHOCO6aMI/I ee 3aJlaHud, BEIUMCIEHUAMU €C
YJICHOB. O3nakomaenue ¢ NOHSIMUEM npeaeﬂa I’lOCfl@OOGClWl@JleOCWlu. Q3paxoMieHue ¢ BLIUHCIICHHUEM
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CyMMBI OECKOHEHHOTO YHCIOBOTO psifia Ha NPUMEPE BBIUMCICHHS] CyMMBl DCCKOHEUHO yGpIBato MiCH reo-
MeTPHUECKO# POTPECCHH.

PemmeHue 3aaa4 Ha NPUMEHEHHE GopMyIbl CyMMBI GecKOHEUHO YOBIBaIOMEH reoMeTPUUIECKO IpoOrpeccnut
IIpoussoaHas u e¢ npuMeHeHHe

O3HaKoMIIEHHUE C TOHATUEM IPOU3BOHON.

Wsyuenne # (GOPMYIMPOBANE ce MEXAHWUECKOTo M TeOMETPUHECKOTO cMBbIcTa, U3YUYCHME aNropuIMa
BLIUMC/ICHHS TPOU3BOHON HA MPUMEPE BLIUMCTEHIS MTHOBEHHOH CKOPOCTH W yIJIOBOTO ko> unucHTa
KacaTeIbHOM.

CocrapieHye ypapHEHUA xacaTepHON B 001eM BUAC. VY CBOEHUE ITPABUIL nudpepeHunpoBanis, TaOH1LbI
TIPOM3BO/IHBIX DJIEMEHTAPHBIX dyHKLMA, TpEMEHEHUE JUIH nudepenuppoBatus (yHKIUH, COCTABICHMI
ypaBHEHA KacaTeNbHOMN. VizydeHne TeopeM O CBASH cBoicTB QyHKIINU A [IPOU3BOAHON, hopMyAnpOBKa HX.
[IpoBeicHHE C TIOMOLIBIO [IPOM3BOAHOM HCCICAOBAHMA pyHKUUH, sanaHHOM GOPMYIIOH.

V cTaHOBEHHE CBSI3U CBOMCTB GyHKUUH 1 [IPOM3BOIHOM 110 UX rpaduKam.

HpHMeHeHI/IC HpOI/I3BO)1HOﬁ JIN P peLUCHI/Iﬂ 3a71a4 Ha gaxoXAcHUue HauOONBILETO, HauMEHBUIEIO 3HaueHuA U
Ha HAXOXKICHHUC IKCTPEMyMa

[lepBoobpasHas u MHTErpal

O3HaKOMJIEHHE ¢ TOHATHEM HHTErpana i nepeoobpasioi. MsyueHue [IpaBKiia BbIYUCIICHUA nepsoobpa3zHoi
¥ TeopeMbl HproToHa— JleitObuuua.

Peipenue 3anad Ha CBSI3b neppoobpasHon 1 e¢ [IPOM3BOAHOMN, BBIMUCIICHUC rieppooOpazHoi s JAHHOM
(GYHKLHH.

Perlienue 3a1ad Ha TPUMEHCHAE HHTCIPaid JUIst BBIAHCTEHNs PH3HUECKIX BeJUUKH ¥ TuiomaneH
YPABHEHUA 1 HEPABEHCTBA
VpaBHeHUs U CHCTEMbI ypasnennii Hepapencrsa u cucTeMbl HEPaBEHCTB € ABYMH nepeMeHHbIMH

O3HaKOMJIEHHE C MPOCTEHIINMH CBEJICHUSIMA O KOPHSX areOpanyecKux ypaBHeHUH, MOHATUAMH
CCITeIOBAHKS YPaBHEHUH U CHCTEM ypaBHEeHUH.

I/I3yq€HI/I€ TCOpHUH paBHOCI/IHbHOCTI/I ypaBHGHI/Iﬁ n €€ HpI/IMeHeHI/IH‘ HOBTOpeHl/Ie 3anucy pCH_IeHI/IH

CTAH/ApTHBIX YPaBHCHHH, HPUEMOB npeoOpasoBAHKA ypaBHeHWH U1 CBCACHMA K CcTaHjapTHOMY
ypaBHEHHIO.

Peienuc paIlI/IOHZUH)HbIX5 I/IppaIlI/IOHaHbeIX, [loxKazaTeipHbIX H TpHFOHOMeTpI/I‘{eCKI/IX ypaBHeHI/Iﬁ u
CHACTEM.

VICHOIB30BAHNE CBOACTB M rPapUKoB dyHKuMi s peleHus ypapHeHui. [1oBTOpEHHE OCHOBHBIX IIPUEMOB
pellienysi CUCTEM. PelLeHue ypaBHeHHH C NPUMCHEHHEM Bcex IMpPUEMOB (pasioeHusd Ha MHOXHTEIH,
BBEJCHUSA HOBBIX HEU3BCCTHBIX, [10/ICTAHOBKH, rpadyecKoro MEeTO/1a).
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PermeHye cHCTEM YPaBHEHUH C TIpMMEHEHHEM pa3iHiHbIX criocoboB. O3HAKOMIICHUE € 0B6IMMy BOITPOCaMH
pelleHrst HEPABEHCTB H WCITONB30BaHNE CBOWCTB U rpadukos yHKIMA TpH pelleHut  HepaBeHCTB.
Pelilerie HEPABEHCTB i CHCTEM HEPABCHCTE € IPHMEHEHUEM PA3IMHHBIX ¢rocoOoB.

[IpuMeHeHNE MaTEMATHHICCKIX METOIOB /il pelleHus COJAepKATeNbHBIX jaa4d M3 pasJIiMuHbIX obnacTen
HAYKH U MPAKTHKH. MHTeprpeTupoBanuie pe3ybTatos ¢ yueTOM peajlbHbIX orpaHuueHuH

SJIEMEHTBI KOMBUHATOPUKH, TEOPUM BEPOSATHOCTEN 1 CTATUCTHKH

OcHOBHbIE NOHATHSI KOMOUHATOPUKHM

VsyueHue npasuia KOMOUHATOPHMKU ¥ IIPUMEHEHHE IIPH perieHyH KOMOMHATOPHBIX 3a1a4.

Pererye KOMOMHATOPHBIX 32124 METOLOM niepeGopa ¥ 110 IpaBuiy YMHOKEHUS.

O3HakoMJIEHHE C IOHATHIMH KOMOMHATOPUKH: pa3MCIICHUAMH, cOUeTAHMSMM, T[EPECTaHOBKaMK H
hopMysaMu JUisl WX BBMMUCICHHA. OGpscHeHne 1 IpuMeHeHHe GopmyT A BLIUMCIIEHHS Pa3MELLICHHH,
1epecTaHOBOK 1 coyeTaHuil npy pelieHny 3anatd. Osnaxomienye ¢ GmHomom Herotona u TPeyrojlbHKOM
TMackans. Peienue NpaKTHUECKUX 3a1ad ¢ HCTIONb30BAHMEM MOHATUN 1 IPABUIL KOMOWHATOPUKH

JaeMeHTbl TEOPHHU BEPOATHOCTEH

V3zyueHue KJIaCCHUCCKOTO ompezienenys BEpOSTHOCTH, CBOJCTB BEPOSTHOCTH, TEOPEMbL O CyMME
BEpOSITHOCTEH.

PaccMOTpeHHE TIPAMEPOB BLIYMCIIEHUSA BEpOSATHOCTEN. Permenue 3agay Ha BBIYMCICHHC BepOATHOCTEH
CcOOBITUHI

TIpeacraBieHne JaHHbIX (TabaMibl, AMArpamMMel, rpaduxu)

O3HAKOMJICHHE C NPECTABICHAEM YHUCIOBBIX JAHHBIX U UX XapaKTepUCTHKAMH.

Pelnenne npakTHYECKHUX 3a/1a4 Ha 06paboTKy UMCIIOBBIX JAHHbIX, BLIUMCIICHHE HX XapaKTepUCTHK
TEOMETPUA

[Ipsvbie U IUIOCKOCTH B NpOCTPAHCTBE

®opMyIHpOBKA U MNPUBEACHUC JOKa3aTe/IbCTB  [PU3HAKOB  B3AMMHOIO pacnojioKeHus MNpAMBIX M
[ToCKOCTeH. Paciio3HABAHME Ha HEPTEHAX M MOACIAX pa3IMUHbBIX CIy4acs B3aUMHOTO pacToNOKEeHUS Mpst-
MBIX H IDIOCKOCTEH, apryMeHTHpPOBaHUC CBOMX cyxnenuil. GopMyMpOBAHAE ompeneieHnH, IPU3HAKoB H

CBOMCTB Hapa.TIJ'IeJIBHBIX u HepHCHIH/IKyHSIprIX IUIOCKOCTeH, ABYyTPaHHbIX W TMHEeWHBIX YIJIOB.

BoiofHeHne [OCTPOCHHUS yriaoB MEXY [IpSAMBIMHA, HpﬂMOﬁ A ILIOCKOCTHIO, MEXAY MIOCKOCTSIMHA 1O
OIUCaHNIO U paCHO3HaBaHI/I€ ¥X Ha MOJCTIX.

HpI/IMeHeHI/IG HpU3HAKOB 1 CBONCTB paCHOHO>I<€HI/I$I NpAMBIX A HHOCKOCTeﬁ npy peuIeHuH 3a7a4.

I/I3o6pa>1<emde Ha pUCYHKaX H KOHCprI/IpOBaHI/Ie HA MOIALCHAX HGpHeHﬂHKynﬂpOB A HAKJIOHHBIX K

LJIOCKOCTH, NPAMBIX, napanneanblx MJIOCKOCTEH, yIJIOB MECXAY HpﬂMOﬁ U TJOCKOCTBIO H 0DOCHOBAHUE
NOCTPOCHHA.
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PelieHie 3a/ad HAa BBIYMCICHHE T€OMETPUYECKUX BEIATHH. OmuchbiBaHHe pPacCcTOsHMs OT TOUKK JIO
[I0CKOCTI, OT TIPIMOM JIO TLTOCKOCTH, MEXKLY TITOCKOCTAMU, MEXILY CKPEUIMBAIOIIAMUCS TPAMBIME, MEHLY
[IPOM3BOJIBHBIMU QUIYPAMHU B IPOCTPAHCTEE.

®opMyJIMPOBAHIE 1 N0KA3BIBAHAE OCHOBHBIX TEOPEM 0 PAacCTOAHUSX (TEOPEM CYUIECTBOBAHU, CBOMCTBA).
WsoGpaxenne Ha depTedxax ¥ MOIENSX PACCTOAHMI H oBocHOBaHME CBOUX CyXaeHuH. Oupenenenue
BBIUMCIICHME PACCTOSHMN B TMPOCTPAHCTBE. TIpumenenne (GoOpMYJ ¥ TEOPEM IAHHMETPHH JUIst pEeLICHUS

3a4a4.

O3HAKOMJICHME C TOHSATHEM [apayIelbHOro IMPOEKTHpOBaHud N ero cpoiictBaMu. Qopmyauposarue
meopemul 0 NIOUAOU 0pPMOZOHANBIHOL NPOEKYUL MHOZ0Y2OLbHUKA.

[IpuMeHeHre TEOPUH Jiist 0OOCHOBAHU [OCTPOSHHUH ¥ BEIYUCICHAH. APTyMEHTUPOBAHUE CBOUX CYXJIEHUH
0 B3aUMHOM PACIoIOKEHUA NPOCTPAHCTBCHHAIX buryp

MHOrorpaHHMKH
Ornycanye 1 XapakTepPUCTUKA PA3TMUYHBIX BUA0B MHOTOIDAHHUKOB, TIepeYMCIICHHUE UX IIEMEHTOB U CBOMCTB.

I/I306pa>1<eHHe MHOTOIrpaHHUKOB H BBIIIOMHEHHE TOCTPOCHUs  Ha H306pa}K€HI/I$IX u  MOACTAX
MHOIOTPAaHHUKOB.

BLIUMC/ICHHE AMHEHHbBIX 3/1eMEHTOB M YIJIOB B MPOCTPAHCTBEHHDBIX KOH(GHUrypaLusx, apryMeHTHPOBaHHE
CBOMX CyxjaeHuil. Xapakrepucrtuka u U300PAKEHUE CeUeHUs, PU3BEPMKU MHO20ZPANHUROG, BBIYUCIICHUE
[JIOLIaeH TIOBEPXHOCTEH.

TlocTpoeHHe MpOCTEHIMX CeUeHHH Kyba, mpu3Mbl, nupamujsl [IpumMeHeHHe GaKTOB U CBEJCHUH M3
nnanuMeTpun. O3HAKOMIIEHHE C BUIAMH CUMMETpHH B JIpOCTpaHCTBE, POPMYIMPOBAHHE ompejicicHu# 1

CBOMCTB. XapaKTepI/ICTI/IKa CUMMCTpPHUH TCJI BpameHusa u MHOTOTPaHHHUKOB.

HpI/IMeHeHI/Ie CBOUCTB CHMMECTPHU IIPH peLueHHH 3anay. cnonb30BaHue HpI/IO6p€TeHHbIX 3HaHud g
Uccle0BaHus 1 MOACIMPOBAHUA HECJIOXKHBIX 3a/ia4.

M306paeHue OCHOBHBIX MHOTOTPAHHUKOB U BBIIOIHEHHC PUCYHKOB T10 YCJIOBUAM 387181
Tesia U NOBEPXHOCTH BPAalEeHHA

OzHaKoMJICHHE ¢ BUIAMH TeJ BpallleHus, GOopMyIMpPOBAHAE HX onpeseieHni u CBOKCTB.
DopMyTUpOBAHIE TEOPEM O CCYCHUHU 1Iapa [JIOCKOCTHIO 1 I7TOCKOCTH, KacaTelIbHOH K cdepe.
Xapamepﬁcmxa ¥ H300paKeHue Tesl BPALIEHHs], UX PAa3BEPTKH, CEHCHUA.

Peurerivie 3a7a4 Ha IMOCTPOCHUC ceyeHun#, BhIYMCIICHUE UIHH, paCCTOSIHI/Iﬁ, yTJIOB, IO IEH. HpOBeﬂeHI/IC
JIOKa3aTCIbHBIX paccyxcﬂeﬁnﬁ TIpH pCIUCHUH 3ajga4.

HpHMeHEHI/IC CBOMCTB CHMMETPHUH TIpU PCUICHHH 3g/1a4 Ha TeJla BpauieHuA, KoMOWHAIHIO TEIL.

I/I306pa>I(€HI/I€ OCHOBHBIX KPYI'JIBIX TCJI U BBITOJIHEHUE PUCYHKA 11O YCJIOBHIO 3a1aun

I/I3MepeHI/IH B reoMeTpuu
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(O3HaKkoMJIeHUE C NOHATHUAMH riomand u 0bBpeMa, akcuoMaMu 1 CcBOHCTBAMMU.

PelieHue 3aay Ha BBUMCICHAC [ioraAel mockux Guryp ¢ IpUMEHCHUEM cooTBeTCTBYIOIMX hopMy Il 1
(aKToB W3 MUIAHUMCTPHH. Vzydenne TeopeM O pEuMc/IcHu 00bEeMOB POCTPaHCTBEHHBIX TE/, pelleHne
zanad Ha NPUMEHEHNC dopmMyn BBIMUCIICHHA oGnemon. Vizydenue gopmyt And BIUKCIEHMs TUIOUIaneH
I0BEPXHOCTEH MHOTOIPAHHAKOB ¥ TEJI BpalleHus.

(O3HaKOMJIEHHE ¢ METOAOM BBIYMCIECHUS TIOWALH fIOBEPXHOCTH cepnt. Pentenne 3a1ad Ha BHLIYUCICHUE
[Uionanei noBepxXHocTy [IpOCTPAHCTBEHHBIX TE

KoopuHAThI ¥ BEKTOPBI

O3naxkomiicHue ¢C MOHATHEM BEKTOpA. I/I3yquHe HeKapTOBOﬁ CUCTEMDbl KOOp)II/IHaT B HpOCTpaHCTBC,
IOCTPOCHUE o 3aadHbIM KOOp)lI/IHaTaM TOUCK U HHOCKOCTCﬁ, HaXO0XACHUC KOOp)II/IHaT TOUYECK.

HaxokaeHHe ypaBHEHUH OKPYKHOCTH, chepbl, TIOCKOCTH. BrrukcieHue pacCTOAHIH MEHLY TOYKAMH.

Usyuenue CBOHUCTB BEKTOPHBIX BEHUMH, TPasii pa3foKEenHs BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE,
[paBrl HAXOKACHM KOOPIMHAT BEKTOpa B [IPOCTPAHCTRE, MPABHIL nedcTBUM C BEKTOpaMH, 3a7aHHBIMU
KOOpPIAMHATAMH.

[Ipumenenue TeopuH HpH peleHnH 3324 Ha neticTBUS C BEKTOpaMH. U3yuenue CKaIfgpHOTO NpoN3BEACHA
BEKTOPOB, BEKTOPHOIO ypaBHCHNA IpsiMOit | TLIOCKOCTH. TIpiMeHeHne TEOPHU TPH pelieHHy 3ajad Ha
JeiicTBUS C BEKTOPaMH, KOOPAMHATHBIH METOL, npYMEHEHNE BEKTOPOB JUIA BLIUMC/IEHHAs BEMIMH YTI0B 1
paccTOAHAHN. O3HAKOMJIEHHE C JOKa3aTeNbCTRaMu TeopeM CTEPEOMETPHA O B3aMMHOM pAacIOJIOKEHUH
NpAMBIX H [110CKOCTEl ¢ NCTIONB30BaHUEM BEKTOPOB.
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yqeﬁnoro MarTrepuaJa, npaKaneclme 3aHaATHH, caMOoCTONTE/IbHANR paﬁOTa

ofy4uaromnxcs.
HanMenoBaHue Pa3ieiosB H TeEM
Q06neM 4acoB

Copepxanue

1 2 3
Paznea 1. Beenenne. PazsuTHe NOHATHS 0 THCIE 12
Tema 1.1, Conepkanue yIe0HOro MATEPHAIA 2

Yucaa.
MpudanKeHHbI

€ BBIYHCJICHUSA

HarypaibHbie, IISIbIE ¥ PAIMOHAILHBIC HHCTA. JielicTBUTEILHBIC
gucna. [IprnOmpKeHHbIC BBITACICHIA. TTprOmDKEHHOE 3HAUCHUE

Be/TIUMHBI ¥ TIOTPEIHOCTY NpHOmDKeHui. KOMIUIEKCHBIE

YHCTIA.
2
TipakTuueckue 3aHsTusi. ApHPMETHICCKHS AeiiCTBUSA, OKPYTJICHHE | MOTPEIIHOCTR
OKPYTJICHHA, ICHCTBHUS HAJ MPHOIDKSHHBIME YHCTIAMH, ASHCTBUS HAL
KOMILTEKCHBIME 9ACIaMy B anrebpandeckoi Gpopwme.
CamocToaTeabHast padoTa ofyuaiomuxcst. BeraucicHus ¢ PAOIDKECHHBIMA 6
YUCITAMU.
Paznen 2. QOcHOBBI TPHTOHOMETPHH 36
Tema 2.1. Conepxanne yJe0H0ro Marepaaia 1
Tpuronomer
puyecKue
pyHKIMH
YHUCJIOBOTO
aprymeHTa.

Panpannas Mepa yria. BpaimaTenbHOS JIBIKCHHUE. Cunyc, KOCHHYC, TAHI'€HC 1
KOTAHIeHC gicya. OCHOBHBIC TPHIOHOMETPHIECKHE TOXAECTBA. DOPMYJIBI
TIpUBEICHUSL.
CuHyC, KOCHHYC B TAHTCHC CYMMBI ¥ PasHOCTH JABYX YTJIOB. Cunyc ¥ KOCHUHYC
JIBOMHOTO yria.
* QopMYJIBI ONOBHHHOTO yriia. [Ipeobpa3oBanHs CyMMbI TPHTOHOMETPHIECKUX
(yHKIHit B POM3BEAEHHE H POU3BENCHAA B CyMMy. BhipaxeHHe
TPUrOHOMETPUYECKHX (PYHKIWMIA YEPE3 TAHTEHC MONIOBUHHOTO APryMEHTA. 22
ITpeo6pa3oBanus NMPOCTEHIIIX TPUTOHOMETPUIECKUX BBIPAYKESHHI.




TipakTHYECKHE 3aHATHS:

IIpeo6pa3oBanms POCTEHIIHX TPUTOHOMETPHICCKUX
BBIPDKEHUI.

Koutposabaasi pabora. QopMyJisl TPHIOHOMETPHH.

CamocTosiTeJibHast pa6oTa 00y4alomuXCsl. TpHUroHOMETPUICCKHE
npeoOpasoBaHusL.

Tema 2.2.
OyHKUUH, HX
cBOHCTBA H

rpaQuKH.

Conepxanne y4e0HOr0o MaTepuaia

CgoiicTBa u rpadyKy TPHTOHOMETPHHUCCKUX GYHKIMHA.
Yucnosas yaxiast. O05acTh ONPEACCHNS i MHOKECTBO 3HAUYEHUH, rpaduK
dyHKIH, TOCTPOEHHE IPadUKOB (yHKIH, 3aTaHHBIX Pa3THIHbIMU criocobamu.
TIpeo6pasopanus rpadukos. [lapamiebHbiH NEPEHOC, CHMMETPIA
OTHOCHTETSHO OCEl KOOPAMHAT W CHMMETPHs OTHOCHTENIHHO Havalla KOOPAUHAT,
CHMMETPHS OTHOCHTENIBHO IPSMOH ¥ = X, PACTSDKCHHS H CKATHE BIOJLb ocelt
KOODIAHHAT.
CpoiicTBa (QYHKIHA: MOHOTOHHOCTh, 9€THOCTB, HEUETHOCTD, OrPAHUICHHOCTS,
HeprOAMYHOCTS. [TPOMENYTKH BO3PACTAHHA U yOpiBanns, HaubobIICe 1
HaypMeHbLIee 3HAYEHIs, TOUKH JKcTpeMyMa. I'padudeckas HHTEPIPETALlA.
TIpuMepsl GyHKLHOHATBHBIX 3aBUCHMOCTEH B PEAJIbHBIX TIPOTIECCaX H SIBJICHUSX.
O6patasie Gyaxipm. O6nacTb ONPEAENCHIA 1 o6JiacTh 3HaUeHU 00paTHON
dyaxiwm. I'padux oOpaTHOR PyHKIMY.
ApruMeTHIECKHE OIEpaIK Ha| (QyHKIHSIMHA. Cnoxnas (pyuxims O6parHbie
TPUrOHOMETPHUESCKHE QYHKLWH.

HpakTuueckue 3auaTus. IlocTpocHne rpauKoB.

CamocTosTesibHas padora oGyuaromuxcsi. PeieHye 32724 Ha MOCTPOCHNS 1
grepue rpaduroB QyHKIHHA.

Tema 2.3.
Tpuronomerpu4
ecKue

ypaBHEHHS H

Conepxanue y1eOHoro Marepuana

HEPaBEHCTBA
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ApKCHHYC, APKKOCHHYC, aApPKTAHTEHC YHCJIA.
ITpocTeiiumpe TPUTOHOMETPUICCKIE ypaBHEHHS.
PeieHue TPUTOHOMETPHICCKHIX ypaBHCHHH ¥ CHCTEM (pa3noXkeHnE HA
MHOXUTENH, BBEICHHIE HOBBIX HEM3BECTHBIX, OJICTAHOBKA, TpaduuecKuti
merox). [IpocTejinmie TPHT OHOMETPHHICCKHIC HEpPaBCHCTBA.

TIpaKkTHIeCKHE 3aHATHS. Perenyie TPUrOHOMETPHICCKHMX
ypaBHEHMH 1 HCPABCHCTB.

Konrpoanuas pabora. Pemenne TPUrOHOMETPHHECKHX YPABHEHNH.

CamocTosiTesbHas paboTa ofyuaomuxcs. Pemenue TPUrOHOMETPHICCKUX
ypasHeHyii 1 HEPABEHCTB.

Pazgen 3. Hauana MaTeMaTHY€CKOro aHaJm3a 22
Tema 3.1. Copepxanue yaeGHOro MaTepualia
Tpexen TTocnenosareasHocTH. CriocoObl 3a/1aHusl X CBOHCTBA YHCITOBBIX
nocaenoparenpHocTel. TIOHITHE O IPEAENe NOCIER0BATEILHOCTH
MOCJIe0BATEIHHO CyliiecTBOBaHKE NpeACa MOHOTOHHOH OTpaHUUCHHOM NOCIEA0BATCIBHOCTH.
cTH CymMupoBaHie nocienosarenbHocTel. becKoHEHO yObIBatOas reoMeTprYecKast
APOrpeccHs | €¢ CyMMa.
HpaxTudeckue 3aHATHsI, BHMUCICHAE IPEIE/IOB TIOCNIEAOBATSIBHOCTEN
CamocTosiTeibHas paboTa 06yyaromuxcsi. BEIIHCICHAC NPEICIOB
MOCIE0BATSIHHOCTEM.
Tema 3.2. Copepkanne yueOHOro MaTepuaia
Hpow3sognas TToHsTHE O HEMPEPHIBHOCTH PyHKIIMH.
H ee ITpoussoanas. [lToustre 0 TIpOU3BOHON PyHKIHH, 6& PEOMETPHYECKHH 1 PUIMIECKUN
npHUMeHeHHe |CMBICIL.

ITpor3BOMHbIE CYMMBI, PASHOCTH, IPOU3BCICHUA, JACTHOTO. I[Tpou3BO/HBIE CTEIICHHOM
¥ TPUroHOMeTpUIecKhX (yrkumii. [Ipon3sonHbe CJIOXKHO# 1 00paTHOH QyHKIHI.
TIprMeHeHHE HETTPEPBIBHOCTH dyBKIEH. MeTo MHTEpBATOB. Y PABHEHHE
KacaTeNIbHOH K rpadmKy QyHKIHH.

HaxoxaeHue CKOPOCTH LA [IPOLiecca, 3aaHHoro dopmyioii U rpaduKOM.
TIpumeHeHne NPOU3BOIHON K HCCIICAOBAHUIO ¢GyHKIMI B TIOCTPOCHHIO rpaduKoB.
ITpumepbl HCTIOIb30BAHUA MPOM3BOAHON IS HAXOXACHHA HAMITYYLICrO PELICHHA B
IPUKIIATHBIX 3aa4ax.

Bropas npou3BojHasi, €€ reoMeTpudecKuil i GU3MIECKAH CMBICL TipnmMeneHue
NPOM3BOIHOM K UCCIICIOBAHHUIO (dyHKUU# ¥ TOCTPOSHHUIO rpa@uKoB.

IpaxTH4eckHe 3ansaTHs1. HaxoxieHue npou3BONHbIX 3/IEMEHTAPHBIX (YHKIHH.
Permenne HEPaBEHCTB METOIOM HHTEpBaios. KacatenbHas K rpaduxy QyHKIAH.
Haxosaenue cKkopocTH 1 yekopenus Hccnenopanue (ysxmi ¢ HIOMOIIBIO
IPOM3BOHOM 1 OCTPOCHHE rPaduKoB. TIpuMeneHHe NPOM3BOAHON AT
[IPHGIDKEHHBIX BBITHCICHMH. Pelienye 3aa1 NPUKIIaHOre Xapaicicpa Ha
HAXOKICHIE HauOOIBIIEro U HAMMEHBIICTO 3HAUCHHUA.
Kontpossnas patora. [IpoussojHas i ¢¢ NPHMCHCHMHC.

CamocrosiTenbHas pabora oGygaromuxcs. Vccnenosanue ($yHKImi B IOCTPOCHHUE

rpadukos. PelieHne NpyKIaiHbIX 33889,
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Tema 3.3. |

Copepxanue y1e0HOro MaTepualla

IepBooOpasnast

TleprooOpa3Has U UHTErPaL.
TIpuMEHEHHE ONpPEEICHHOro HHTErpala 1Tl HaxXOKACHHS TUTOIIaH
KPUBOJIMHEAHON TPANCHym. ®opMmynia Hprotona—JIeiibHuma.
TTpuMepsl IPUMEHEHNUA UHTCTpaNa B hH3MKE H TEOMETPHH.

U WHTErpaj

IIpakTHyecKHe 3anaTus. HaxokaeHue TIEpBOOOPA3HBIX H ONPENEICHHBIX
HHTErpaioB. BRIYHCIICHHE B HIPOCTEHIIIX CITyJaiax rrotagcit 1 00beMOB €
HCHOb30BAHNCM OTPCHCIICHHONO HHTCTPAJia.
Kontposbuas pabora. TepsooGpa3Has W MHTETPAIL

M aMocTOsITe TbHAsT pa6oTa ofydaromuxcs. Pemenne 3a1a4 NpHKIa/HOT0 XapakTepa.

Pazgen 4.

KopHu, cTerieHA H Jorapupmbl

26

Tema 4.1. Kopan

H CTCHCHH

Conepranue y9e0HOr0 MATEPHANA

KopHu HaTYpanbHOM CTENICHA U3 TUC/IA U MX CBOMCTBA.
CTeneHN ¢ PalMOHANBHBIMY TOKA3ATC/IMH, NX CBOICTBA.
ITpeo6pasoBaHs ¥ BHIYUCICHHA CO CTCIICHAME 1
KopHAMHA. VIppaloHabHbIe YPABHCHIA ¥ CHCTEMBL

VippalMoHAIGHbIE HEPABEHCTBA.

IpakTuyeckue 3ausTHs. TOKICCTBCHHBIC npeodpa3oBanus CTCICHHBIX U
MppatHoHANbHEIX Boipaxenni. Pemenne HppanyioHaibHbIX YPaBHCHHIA i CHCTEM.

KounTpoanuas padora. KopHy 1 CTECHU.

CamocTosiTeibHas pabora o6y4uaromuxcsi. HppalioHanbHbIC BRIpOKCHIA,

ypaBHeH¥sA, HEPABECHCTBA.

Tema 4.2.
Ioka3arenbHa
au
aorapudmuyc
ckasi

QyHKIHH

Copaepskanne yueOHOro MaTepuana

CTeneHp ¢ HPPALMOHATBLHBIM roKazaTeneM. CBOHCTBA cTeneHeH ¢
NEHCTBUTE/ILHBIM TIOKA3aTCIEM.

TlokasartenbHas dyHKIMs, ee cBodcTpa U rpaduk. IlokasaTenbHbIC
ypaBHEHHS ¥ HEPaBCHCTBA. Jlorapudm gucia. OCHOBHOE
norapudMmEaeckoe ToxKaecTBo. CBOHCTBEA aorapugmos Hepexon K HOBOMY
ocHoBaHUIO. JlecaTHYHbIE H HATYPAJIBHBIC noraputmsi. Jlorapudmudeckas
dyHKImSL, ee CBOICTBA K rpaduK. Jlorapu)MHUUECKHAE YPAaBHEHUS U
HEPaBEHCTBA.

Yucio e.

ITpom3BoxHas ¥ IEpPBOOOpasHas MoKa3aTenbHOM U JorapudMUIecKoi QyHKIHA.
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10

norapr()MIHECKHX BHIPAXES

ToyKASCTBEHHbIE TPE0OPA30BAHHS [TOKA3ATENLHAIX H
auit. PemeHye NoKa3aTebHbIX 1 aorapuMUIECKUX

ypaBHEHHMI ¥ HEPABEHCTB. JTinddepeHImpoBaHue TIOKA3ATEIbHON 1
norapuMUIECKOH GyHKLMAH.

Kourpoabuas pabeta. lokasarenpHsic # norapH(pMIICCKHE YPaBHCHIS H

HepaBeHCTBa. [Ipon3BoHas U niepsoobpastas MOKA3aTeBHOM ¥

sorapAdMUIeCKOR QYHKIHH.

HpakTH4ecKHe 3andATHs.

CamocTosiTejibHAst paboTa 00y4a0muxcs. TlocTpoeHue rpadpuKoB.

HEPaBCHCTBA.

TToxasaTeNbHbIE 1 TOrapuMUIECKHE BEIPKEHIS, YPABHCHIT, s

Pasnen S.

YpasHeHHs ¥ HEPABEHCTBA

22

Tema 5.1,
YpasueHust
H
HEPABEHCTBA

Cogeprranne y1e6H0r0 MaTepHaia
PaBHOCHJIBHOCTh YPABHEHHH, HEPABECHCTB, CHCTEM.

PaipoHaTbHbIE, HPPALMOHAJIBHBIC, TOKA32TCIIBHBIC
¥ TPHTOHOMETPHIECKHE YPABHEHNUS 1 CHCTEMBL. OCHOBHBIE ITPUEMBbI KX PCHICHHA

(pa3mosKeHHE Ha MHOXKHTEIIH, BBEICHHC HOBBIX HEW3BECTHBIX, TOACTAHOBKA,

rpadprdeckui METON).
ParoHaIbHbIC, MPPALOHAIBHBIC, TIOKA3ATC/IBHBIC U TPHIOHOMETPAICCKHIE
HepapeHCTBa. OCHOBHBIC ITPHEMBI MX PEIICHUA. Hcrionp30BaHNE CBOKCTB U
rpaduxos GyHKIMI IPH PEIICHUH ypaBHEHHM i HEPaBEHCTB. MeTo/ MHTEPBATIOB.
M306pakenye Ha KOOPIMHATHOH NJIOCKOCTH MHOXCCTBA penienuit ypaBHEHNH U
HEPABEHCTB C JBYMS MIEPEMECHHBIMH M HX CHCTEM.
[IpyMeHeHre MaTEMATHIECKHX METONIOB [ist PEIICHMA
COZepXATENBHBIX 3a/1a4 13 PasIYHbIX obnacreii HayKu ¥ NPaKTUKHA.
WuTepnpeTalyis pesynbTara, yIeT peanbHbIX OrpaHUUCHUA.

IpakTuyeckue 3aHsiTHsL. PaliOHANLHBIC, HPPALHOHANBHBIC,
TOKa3aTENbHBIE, JJOrapU(pMIUICCKHE H TPHTOHOMETPHICCKHE YPABHCHH,
CHCTEMBI M HEPABEHCTBA C OHOH NEPEMEHHOM. T'padmaeckuii criocod.
YpaBHEHHS U HEPABEHCTBA € ABYMSA TICPEMCHHBIMH. Pemienue 3aadq.
KonTposibHas paboTa. YpaBHEHUA ¥ HEPABCHCTBA C OJIHOM TIEPEMEHHO.

10

CamocTrosiTesibHast paboTa 06ydyaomuxcs. PenieHHe COACPKATEBHBIX 3313t "3
pasiM4HbIX 0061acTeil HAyKK ¥ NPaKTHKH.

Paspnen 6

JJ1eMeHThl KOMOHHATOPHKH, TCOPHH BEPOATHOCTEH H MATEMATHIECKOH
CTATHCTHKH

12

Tema 6.1,

Conepkanue yaeGHOro MaTepuaia

DIeMEeHThbI
KOMOHHATOPHKH,
TEOpUH
BEPOSITHOCTEH H
MaTeMaTHIeCKOoH

CTATHCTHKH

OCHOBHBIE ITOHATHA KOMOHHATOPHUKY. 3a1a4dy Ha MOACYCT TuCa pasMeIeHu,
TIEPECTAHOBOK, COUCTAHM. PCHICHUE 33721 HA niepebop BapHaHTOB.
®opmyna 6unoma Heiotona. CBoHCTBa OHHOMUHAILHBIX k00 HULMEHTOB.
Tpeyromuux Iackans.

CobuiTiic, BEpOATHOCTH COOBITHS, CHHOCHHE H YMHONKCHHT BEPOATHOCTEH.
TToHsrTye 0 HE3aBUCUMOCTH COOBITHHA. JIHCKpeTHAsA cinyuaiiHas BEHYHHA, 3aKOH €€
pacnpezieneHus. Ynucnosbie XapaKTepUCTAKY JMCKPETHOM Cy4aliHOM BENWIUHBL
TTonsTrEe 0 3aK0HE GONBIIMX YHCEIL
IIpencrasneHue JaHHBIX (TAOITHIIBL, JUArPAMMBL, rpa¢uku), reHepaibHas

COBOKYITHOCTB, BBIOODKa, CpE/IHEE apH(METHIECKOE, MEHAHA, [MousTre 0 3aa4ax
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MaTeMaTH4eCKOM CTaTHCTHKHA.
PenieHue NPakTHYECKUX 38134 € OpPUMEHECHHEM BEPOATHOCTHBIX METOHOB,

HpakTHYecKHe 3aHsITHS. PelIcHre APOCTEHIINX KOMOMHATOPHBIX 331189 METOAOM 10
TIepebopa, a TAKKe C UCHOTH30BAHNEM U3BECTHBIX dopmyn. Beruncrienue B
IIPOCTEHIEX CIy4asX BEPOSTHOCTEH co0BITHIf Ha OCHOBE MOACYCTA YHCITa CXOI0B.
AHanm3 peaibHBIX 9UCIOBBIX TAHHbIX, IIPEACTABICHHBIX B BUIC NUArpamMM,
rpadukoB. AHany3 MH(OPMALWY CTATHCTHIECKOrO XapaKTepa.
CamocTosTenbHas padora ofyuaomuxcst. PeIleHye NPaKTHICCKUX 3a/a4 C
12
NPHMEHEHUEM BEPOATHOCTHBIX METONOB.
Pa3nen 7 IIpsiMbie ¥ MJIOCKOCTH B NIPOCTPAHCTBE 20
Tema 7.1. Conepxanne y1eOHOro MaTepHaia
HapajLieabHOCTE ¥ AKCHOMBI CTEPEOMETPHHL.
NePHEHMKYIAPHOC | Baqyioe PACTIONOMKEHHE JIBYX NPSMBIX B POCTpanCTBe. [TapaiiemHoCTs NpsMon
Th IPsIMBIX H 1 MI0cKOCTH. [TapalienbHOCTh IOCKoCTei. TlepreHMKyIPHOCTS IPAMOH 1
TLI0CKOCTCH B mnockocTH, TTepe MKy IAp # HAKIOHHAS. YTOI MENY HPIMOM K TIOCKOCTBEO.
MpOCTpaHCTBE JIByrpanHELi yroi. Yrom Me:y IWIOCKOCTIMH. ITepreniuky IspHOCT, ABYX
IJTOCKOCTEH.
T'eomeTpryecKue MpeobpasoBaHys IPOCTPAHCTBA! rapasuieibHbIH IEPEHOC,
CHMMETPHS OTHOCHTEIBHO (LIOCKOCTH.
[apaniensHoe npoexTHposanke. Ilomans OPTOrOHATHHOM [TPOSKIUH.
306 paskeHre IPOCTPAHCTBEHHBIX QHTYP.
IpakTuueckye 3aHATHs. B3aMMHOE PaCIIOJIOKCHAC NPAMBIX ¥ TLUIOCKOCTEH B 10
IPOCTPAHCTBE.
CamocTosTeJIbHAS paboTa 00y4aroINXCsl, PEIICHNE CTEPEOMETPHHCCKIX 3311, 10
Pa3zzea 8. KoopauHaTel U BEKTOPLI 18
Tema 8.1. Conepxanue y4e0HOro MaTepuaia
Koopaunatsl |[IpsMoyroisHad (I€KapToBa) CHCTEMa KOOPAUHAT B IPOCTPAHCTBE. dopmyina
W BeKTOpBbI |PACCTOSHUSA MEXIY ABYMS TOUKAMH.
VpaBuenus cdepsl, INIOCKOCTH ¥ NPsSIMOil.
Bekropsl. KoopruHaTel BeKTOpa. MOAynb BEKTOPA. CroxxeHme BEKTOPOB. Y MHOKCHHE
BEKTOpA Ha YHCI0. YOI MeXIy AByMs BekTopamu. ITpoeKiis BEKTOpa Ha OCk.
CxajisipHOe TIPOU3BEIEHHE BEKTOPOB.
VCrions30BaHME KOOPAMHAT U BEKTOPOB IPH PEIICHAN MATEMATHUCCKHMX H MPHKIIAIHBIX
3a7a4.
TpaxTaaeckue 3anaTust. [eifctsus ¢ exropamu. KoOpAMHATH M BEKTOPBI IPH 8
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DELICHUE MaTEMATHYCCKIX 1 IPHICTAJIHBIX 3a1ad.
Kourpoabuas paGora. KoopruHaTe! 1 BEKTOPHI.

CamocTosTejibHas paGoTa o0yuarommxcs. PerneHye HPUKIAHBIX 32831

10

Pasznen 9.

MHOrOrpAHHHUKH H TeJIa BpalIeHHsA

34

Tema 9.1.
Muororp
AHHHKH

Coneprkanne y1e0HOro MaTepuania

BepmuHsl, peOpa, rpaHy MHOTOr paHHIKA.
muororpasnuky. Teopema Dinepa.
TTpusma. [Ipsmas ¥ HAKJIOHHAs IPU3MA. TpaswibHas npusma. [Tapanmienenunen. Ky®6.
IMupamuza. Ilpasuibnas HRpaMIAR. Veeuennas mipavuaa. Terpasap. CAMMETPHI B
Ky6e, B napauIeenunene, B MPH3ME U rmpamuze. Ceuenns Ky0a, MPH3MbI H TTMPAMHAZDL.
TIpe/cTaBieHye O MPaBHITbHBIX MHOTOT paHHHIKAX (TeTpadnp, Kyb, OKTas/p, HOACKadKp 1
HKOCAIP).

Passepria. MHOTOrpasHbIC yIIIbY. BrimykJisie

IpakTudeckue 3auaTHS. HaX0XICHUC OCHOBHBIX HTIEMEHTOB NIPH3MBL
nmpamuzst. TlocTpoeHne CeucHuH.

CamocrosirebHas paGora ofyuaomuxcst, PEICHNC NPUIUIaTHBX 3a/1a4.

Tema 9.2.
Tenau

0BEPXHOCT

u
BpanieHus

Copepxanne y4eGHOTO MaTEPHAIA (iekuHmn)

L{@/IMHIp ¥ KOHYC. YCeUCHHbIH KOHYC. OcHoOBaHuE, BBICOTa, HOKOBas MOBEPXHOCTD,
obpasyromas, passepTxa. OCEBBIE CCUCHUSA M CEICHUA, napannensasie ocHosanuto. [lap u
chepa, ux cegenns. KacarenbHas MIOCKOCTS K chepe.

Ilpam" HUYECCKHE 3aHATHIL.

TocTpoeHHE CEUCHUH.

Kontpennnas padora. HaxoxieHue OCHOBHBIX JIEMEHTOR MHOPOrPaHHUKOB B Tl
BpAIICHHS.

HaxoxneHHe OCHOBHBIX 3JIEMCHTOB HATHHAPA, KOHYCa ¥ mapa.

CamocrosiTe/ibHast paboTa ofyualomuxcs. Pemenne NPHKJIATHBIX 3aAa4.

Paznen 10.

®yuxnun ¥ rpapuKH

38

Tema 10.1.

Copepxanune y1e0HOT0 MaTepHaia

DyHKUHH H
rpadpuxH

®ynkimn. CBoMCTBA QYHKIMH. O6parHbie GyHKIpH. APHGMETHICCKUE ONEpalii Ha/l
dyaxrmsamu. Crenensas QpyHKims, ee cBoiicTBa 1 rpaduk. 1lokasaTenpnas QyHKIMS, €€
CBOHCTBA H rpaduk. JlorapupmudecKas ¢yHKIWS, 6¢ CBOMCTBA U rpadux. OyHKumsL
y=sinx, ee CBOACTBA 1 rpafux. ®yHKIWS y=COSX, €€ CBOHCTBA K rpaduk. Oysxuus y=igx,
ee cpoiicTea ¥ rpadux. OyHKIUS y=CigX, €¢ cBoiicTsa ¥ rpadux. ObpaTHbIe
TprroHoMeTpuuecKre GyHKiY. PereHre MPUKIANHBIX 3a/aH.

IpaxTuyeckue 3ansaTust. llocTpoeHue rpadyuxoB QYHKIMH.

KourtpoabHasi padora. «DyHKIMH, HX cBoiicTsa ¥ rpaduxm.

20

CamocTosTesbHas padota ofy4aompmuxcst. [locTpoeHue rpadukoB QyHKIMHA.

16

BCEIO: 234 YACOB.
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[lepeueHb NPAKTHIECKAX 3aHSTHH

HauMeHoBaHHE TEM

Homep 1 HAMMEHOBAHHE NPAKTHICCKUX 3aHsITHI

Tema 1.1 «Hucna.
HpuGinKeHHble BEIMHCICHHD)

TpakTHYecKHe 3AHATHS 24
Apudmerrueckue ASHCTBUA, OKPYTICHAS i TIOTPEIIHOCTH OKPYITICHAUS,
JECTBHS HAJ MPUOIDKCHHBIMU THCIIAMH, neiicTBUA HaJl KOMILTEKCHBIMU
ypcIaMH B anrebpamueckoi gopme.

Tema 2.1. «TpurosoMeTpHIeCKHE
dyHKIHH YHCI0BOTO
aprymeHTa»

IpakTH4ecKue 3aHsITHs 84

TIpeo6pasoBaHHe MPOCTEHINNX TPUTOHOMETPUICCKUX BBIpAXKEHHUH.
IpakTH4ecKoe 3AHATHE 1a
KonrposnpHas pabora Ne 1 o Teme: «@DOopMYIIbl TPUTOHOMETPHID).

Tema 2.2. «@yHKIHA HX
cBoiicTBa U rpaguKm

IpakTuuecKue 3AHATHSI 4y
TMoctpoenue rpaduxon QyHKUMH.

Tema 2.3. « TpUTOHOMETPHIECKHE
ypaBHEHHS U HEPABEHCTBAY

IpaxTHyecKue 3aHATHS Su
Pemenue TPUrOHOMETPUICCKUAX
ypaBHCHUHN U HEPABCHCTB
TIpakTHYeCKOoe 3aHATHE 24
KontponbHas pabora Ne 2 1o TeMe: «PemeHre TPUTOHOMETPHICCKHX
VpaBHECHHMY .

Tema 3.1.

«Ipenes
0CJeJ0BATEILHOCTH
»

: TlpakTaYecKoe 3aHsTHE 29
BEI4HC/EHEAE IPEIEIOB OCIEN0BATEILHOCTE]

Tema 3.2. «TipousBoxnas n €€
NPUMEHEHHE)

HpaxTauecKne 3assiTust 49
HaxoKeHHe TIPOU3BOIHBIX INCMEHTAPHBIX (YHKITHH. Penienne HEPABEHCTB
MeToom uaTepBanos. KacarensHas K rpaduky QyHKIMHA. Haxoxzaenue
CKOpOCTH ¥ ycKopenus HMcenenosanue yHKIMH C IOMOIITBIO TPOU3BOTHON
u octpoerue rpaduxos. [1lppMeneHue HPOHM3BOAHON s IPUOIIKEHHBIX
BLIUMCIICHH. Pernenye 3a1a4 NPHKIafHOr0 Xapakrepa Ha HaXOXKICHHS
HanOOJLIIETO ¥ HAMMEHBINET0 3HAYCHHUA.

HpaKTHdecKoe 3aHATHE 29

KonTtposnsHas pabora. Ne 3 1o TeMe: «ITpou3BOIHAS M €€ IIPHMEHEHHCY.

Tema 3.3. «IlepBooOpazHasi U
HHTErPaD)

IIpakTudeckune 3aHATUd 44
HaxoxieHue nepeoo0pasHBIX ¥ ONPEACHACHHbIX HHTETPAIOB. BeruucieHue B
IpOCTEHIIMX CITydasX IUIomaAeH 1 06BHEMOB C UCTIONB30BAHNEM
OTIpEeNieNICHHOT O MHTETPaia.
HpaxTH4yecKoe 3aHATHE 29
KonTtponsHas pabora. Ne 4 1o Teme: «IlepBooOpa3sHas W UHTErpAID

Tema 4.1. «KopHH H CTETICHI

IpakTHYECKHe 3AHATHS 61

ToxnecTBeHHbIE Npeobpa3opanua CTCIICHHBIX M HPPALIHOHAIBHBIX

BhIpakeHui. Pemnenue HppaluoHaIbHBIX yPaBHEHHH H CHCTEM.
Hpaxruueckoe 3anaTHe 14

Kontponbras pabota. Ne 5 nio Teme: «KopHut # CTETICHIY.

Tema 4.2. «IlokazareabHas H
JorapupmuyecKas
Pynxuum»

Mpakraueckne 3anaTus 104
ToXIeCTBEHHBIE IPeOOPa30BAHKS TOKA3ATEIBHBIX U aoraprpMUICCKHX

BIpaKeHHH. PelneHne nokasaTeIbHbIX U norapu()MUYECKHX YPaBHEHUI
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u Hepasencts. Juddepentmpopanne MIOKA3aTEbHOMN H
norapudmMueckoit GyHKIMA.
IIpakTH4ecKoe 3aHsATHE 21
KonTponsHas pabota. Ne 6 mo Teme «[ToxasaTenbHbIE ¥ JIOTAPHPMUICCKHE
ypapHeHus 1 HepaseHCTBa. [IpousBonHAL 1 riepooGpasHas MOKa3aTeIbHOM
u norapuMudeckoil PyHKIHI.

Tema 5.1. «YpaBHeHHS]
H HepPaBeHCTBA»

IpaxTuueckue 3ansarag 104
ParoHaILHbIE, HPPALMOHAJIBHBIC, IIOKA3aTCIBHBIC,
nOrapudMUYECKiE i TPHFOHOMETPHUCCKHE YPABHCHNS, CHCTEMEL U
HEPABEHCTBA ¢ OJIHOH nepementoi. I'padmaeckuii c1oco0.
VpaBHEHHUs ¥ HEPABEHCTBA C ABYMSI IEPEMCHHBIMH. Peruenue 3aaq.
IpakTHyeckoe 3ausTHE 29

Koutponsuas pabora. Ne 7 110 T€ME «YpaBHEHWS 1 HEPABEHCTBA C ONIHOH
TICPEMEHHOMHY.

Tema 6.1
«DeMeHTbI
KOMOHHATOPUKI

Hpaxrageckue 3anaras 104

Pernenyie TPOCTERIIX KOMOMHATOPHBIX 337121 MCTONOM
nepe6opa, a TAKKE ¢ UCTIOIB30BAHMEM H3BCCTHBIX
dopMys. BeraucieHue B IPOCTEHIIMX CIIyasX
BeposTHOCTEH COOBITHI HA OCHOBE

MOZICYETA YHCIIa MCXO/I0B. AHAIN3 peabHbIX THC/IOBBIX
JaHHbIX, IPEACTABICHHBIX B BUIE THArpamm, rpaduKoB.
Ananns nHGOPMAIIH CTATUCTHYCCKOrO XapaKTepa.

Tema 7.1. « lapannenbHOCTD H
nepneHaHKYJISAPHOCTD B

IpaxTuueckue 3anaTus 104
B3arMHOE PACITONOKEHUE NPAMBIX H IUIOCKOCTEH B IPOCTPAHCTBE.

NPOCTPAHCTBE»
Tema 8.1. «KoopauHaThl U HpakTuyeckue 3aHATHH 84
BEKTOPBI JleticTBusa ¢ BekTopaMu. KOOPAMHATH X BEKTOPBI IPH PEINCHUH

MATEMATHYECKHX H TIPHKJIAHBIX 320324
Ipakrudeckoe 3ausrue 14
Kourponshas pabora. Ne 8 no teme: «KOOPIHHATEI ¥ BEKTOPBD.

Tema 9.1. «KMHOrorpaHHHKI

HpaxTH4eckne 3aHITH 84
HaxoxaeHUe OCHOBHEBIX 3ACMEHTOB NPU3MBL U TMPAMUATIBL IoctpocHue
CCUCHITN.

Tema 9.2. «Tena ppaieHu

IpakTuueckue 3aHATAS 64

HaxoxxzeHue OCHOBHBIX DJICMEHTOB
[IHEIPa, KoHyca 1 mapa. IlocTpoenye CedeHHi.
HpaxTadeckoe 3anaTHE 29

KourponsHas pabota. Ne 9 no teme: «HaxoxaeHue OCHOBHBIX S/ICMEHTOB
MHOIOTPAHHUKOB ¥ TEJI BPAIICHU).

ema 10.1 «®yuxuun 1 rpadukn»

Mpakruueckne 3anarus 204
Hocrpoenue rpaduios GyHxumuit.

HpakTuyeckoe 3anaTue 19

Kourpossaas pabota. Ne 10 1o Teme: «OyHKUMH, HX CBOHCTBA U rpadpuKn.
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CTPOUTEJILCTBO U
NKCILIYATALS 3MAHUA 1
COOPYKEHMH 08.02.01
IlepedueHb €aMOCTOSTENLHBIX pabor
HauMeHOBaHHE TEM Tema caMOCTOSTENbHOH padoThI KosindecTBo
4acoB
Tema 1.1. Unciua. Camocmoamenvhaa patoma 00y aoumuxca. 6
TpubauKeHAbIe BEIMHCICHUT Buiuucnenus ¢ RPUONUNCEHHBIMU HUCTAMU.
Tema 2.1. FCamoctosrensaan pabora 06y1a10muxCst. I8
TpuronomerpuiecKue TprroHOMETPHYECCKUC npeobpasoBaHu.
(yHKIHH YHCJI0BOT0
apryMmeHra.
Tema 2.2. @yHRIHHA, HX CamocmoamensHa paboma 00yuaiouuxca. 6
cBoiicTBa B rpadmKU. Perenne 3a1a4 HA NOCTPOSHUE U YTCHUE rpadHKoB
GYHKLAH.
Tema 2.3. CamocmoamensHaa papoma ooy uarouuxcs. 4
TpuroHoMeTpUieCKHE PeriieHuE TPUTOHOMETPUIECKUX ypaBHEHHIT H HEPaBEHCTB.
ypaBHEHHS M HEPABEHCTBA
Tema 3.1. Hpenen CamocroaTejbHas pa6oTa 00y4alomuxcs. 4
ocJIe0BaATeILHOCTH BrruuciaeHue NpeacioB MOCTEAOBATEIBHOCTEN.
Tema 3.2. IlponsBoanas u ee CamocTosiTejibHAs paGoTa 00y Ial0mHXCH. 2
npuMeHeHue Wccnenosanye GYHKIHA H TOCTPOCHHUE rpadiKoB.
PerueHne NpUKIaIHBIX 33424
Tema 3.3. IHlepBooGpasHas H CamocTosnTebHas paboTa 00yHaIOMHXCH. 4
HHTErpaji | Pemneryie 3aat NMPHKIAAHONO XapaKTopa.
Tema 4.1. Kopun u cTenesy CamocTtosaTeibaas paéora 06y4aoniMxes. 4
HppanuoHanbHbIE BHIPOKEHHAS, YPABHCHI, HEPaBEHCTBA.
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Tema 4.2. ToxasaTebHAs H CamocToaTebHas padora o0yvaonmxcsl. 6
Tloctpoerue rpaduxos. [lokasaTe/bHBIC 1

Jorapudmuieckas NOraprQMUYCCKHIE BbIPAKESHIS, YPaBHCHNUA, HEPABEHCTBA.

GysKnun

Tema 5.1. Ypasaenust 1 Camocrosreasaasi padoTa o0y Taionuxcs. 8

HEpaBeHCTBA Permerpe CONSPKATENbHBIX 33/1a4 U3 PasMiHbIX obnacTeit
HAYKY 1 NPaKTHKH.

Tema 6.1. DIeMEHTHI CamocTosTebHAS pafoTa 00y aI0HuXCs. 12

KOMOHHATOPHKH, TEOPHHU PereHue IPAKTHYECKAX 3a/1a9 ¢ IPHMCHEHHEM

BeposiTHOCTEH H | BEpOSITHOCTHBIX METOZOB.

MATEMATHYECKON CTATHCTHKH

Tema 7.1. HlapajuieIbHOCTD H CamocTosiTeJibHasi paGoTa 00yHarOMHXCH. 10

NepHeHANKYJISPHOCTD Pemenne cTepeOMETPHICCKUX 33121,

NPSMBIX B ILIOCKOCTEH B

HpocTpaneTBe

Tema 8.1. KoopanHaThI H CamocTogTebHas padora odydyaronmuxcs. 10

BEKTOPbI Pemrenye pUKIafHbIX 3a1a4.

Tema 9.1. MHOrorpaHHuKH CamocTosTesbHasi paGoTa 00y4aromuxcs. 8
Peniesyie NPHKIAAHBIX 33124,

Tema 9.2. Tena u CamocrosiTelibHas paGoTa 00yJaronuxcs. 8

MOBEPXHOCTH BPAINCHMS PemeHue NPUKIAJIHBIX 384319,

Tema 10.1. OYHKIHH H CamocTosiTe/ibHAst padoTa 00y4a0muxcs. 16

rpaguxu Hoctpoenne rpaguKon $yuKumii.

TlepeyeHb KOHTPOJIBHBIX pabor.

HaumMeHOBAHUE TEM Homep H_TemMa KOHTPOJIbLHOH paboThl

Tema 2.1. «Tpuronomerputieckne QyHKIHAHA KonTposnbHas pabora Ne 1 mo Teme: «DopMyIsl

YHCIA0BOr0 APryMEHTan TPUTOHOMETPHID .

Tema 2.3. «TpuroHoMeTpHIECKHUE KourpombHast pabota Ne 2 mno Tteme: «PeuieHne

ypaBHEHHs H HEPABEHCTBA

TPUrOHOMETPHICCKUX ypaBHEHHMID).

Tema 3.2, «IIpousBoaBas | €€ NPUMEHEHHE)

KonTponbhas pabota. Ne 3 mo Teme: «[IpoussonHas ¥ €€
MPUMEHCHHUEY.

Tema 3.3. «IlepsooOpasHasi H HHTEIPa/D

KourtponsHas pabora. Ne 4 mo Tteme: «llepooOpasHas 1
HHTETpa»

Tema 4.1. «KopHY U CTENICHI»

KourponpHas pabota. Ne 5 110 TeMe: «KOpHH U CTCTICHID).

Tema 4.2. «Hoxa3aTeIbHASA H
aorapudmuyecKkas GpyHKuum

KonTtponsnas pabora. Ne 6 no teme «llokasaTenbHBIC H
sorapu()MAYECKHE YPABHCHHS 1 HCPABCHCTEA. ITpoussoauas
¥ mepBoobpasHas IOKa3aTCibHOH X norapupMHIECKON

-y KD

Tema 5.1. «YpaBHeHHS U HEPABCHCTBA)

Kourpomphast pabora. Ne 7 1m0 TeMe «YpaBHeHU U
HEPABEHCTBA C OIHOH HEPEMEHHOMY.

Tema 8.1. «KoopanHaThl H BEKTOPbI

KontponbHast pabora. Ne 8 mo teme: «KoopawHaTel H
BEKTOPBIY.

Tema 9.2. «Tena BpameHus»

KonTponsHas pabora. Ne 9 no Tteme: «Haxoxnenue
OCHOBHBIX 3/IEMEHTOB MHOTOTPAHHMKOB H TEJI BPAIICHI).

Tema 10.1 «@yHKIuN 1 rpaguKm»

KontponbHas padota. Ne 10 mo Teme: «DYHKUWH, UX
CBOMCTBA ¥ IPAPUKID).
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