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1 HIOACHUTEJIBHASA 3AIIMCKA

PabGouass mnporpamma oO0mieoOpa3oBaTenbHOW  y4eOHOW AUCHMIUIUHBI  «MaremaTruka
npeaHasHadeHa sl udydeHuss marematuku B @®I'BOY BO «MarHutoropckuii rocyapCTBEHHBIN
TexHuueckuii yHuBepcutrer uMm. [.JM. HocoBa» MHOronpoguiIbHBI KOMIEIK, peaTU3yoIeM
0o0pa30BaTeNpHyI0 MPOrpamMMy CpelHero oOuiero o0pa3oBaHUs B IpeleiaX OCBOCHHUS MPOrpaMMBbI
MOJIrOTOBKH CHEIMAIMCTOB CPETHETO 3BeHA Ha 0a3e OCHOBHOTO 00IIEro 0Opa3oBaHusl.

[Iporpamma pazpabotana:

—  Ha ocHoBe TpeboBanuii PI'OC cpennero obmero odpa3zoBanus, MPEIbIBIAEMBIX K CTPYKTYpE,
COJIEP>KaHUIO U Pe3yIbTaTaM OCBOCHHUS yueOHOU JUCHUILTUHBI «MaTtemMaTukay;

— B COOTBETCTBMH C PexoMmMeHmanmusMy 10 OpraHu3alMM TOJyYEHHs] CpEIHEro oOmiero
oOpa3oBaHMsi B  Tpenenax  OCBOEHHMS  00pa3oBaTENbHBIX  MPOrpaMM  CPEIHEro
npodecCHOHAIBHOTO 00pa3oBaHus Ha 0a3e OCHOBHOIO 0OIIero o0pa3oBaHUS C YYETOM
TpeOoBaHMIl (henepanbHBIX TOCYIAPCTBEHHBIX CTAaHAAPTOB M MOJIydaeMOW mTpodeccuu Wim
CHEIHabHOCTH cpefHero mnpodeccuoHanbHoro obpazoBanus (Ilucemo [lemapramenta
rOCYJapCTBEHHON TOJIUTUKH B cepe MoAroroBku padoumx kanpoB u JAIIO MuHoOpHaykH
Poccun ot 17.03.2015 Ne 06-259);

- Ha OCHOBE TMPUMEPHOM MporpaMmbl OOIICOOpPA30BATENLHON  y4E€OHOW  IUCHUILTAHBI
«MatemaTtukay» ais nMpoheCcCHOHATBHBIX 00pa30BaTENbHBIX OPraHU3alUi, PEKOMEHIOBAaHHOM
@denepallbHBIM TOCYJAPCTBEHHBIM aBTOHOMHBIM yupekiaeHueMm «®DeaepanbHbli HHCTUTYT
pazButus oOpazoBanus (PI'AY «DPHUPO») B KadecTBe NPUMEPHOM MPOrpaMMbl IS
peaiM3allii OCHOBHOW mpodeccruoHanbHON obOpa3zoBatenbHOM mporpamMMbl CIIO Ha 06aze
OCHOBHOTO 001IIero o0pa3oBaHMs ¢ MOJydeHHEM CpeaHero ooOmero obpazoBanus. [IpoTokon
Ne 3 ot 21 urona 2015r. Perucrpaunonusiii Homep peuensuu 377 ot 23 urons 2015r. OI'AY
«DUPOw;

—  yuerom TpeboBanuii PI'OC cpenHero mnpodeccuoHaIbHOro 00pa3oBaHus U MPOGUIIS
npo¢eccCHOHATLHOTO 00pa30BaHMS;

- c yderom IlpumepHOW OCHOBHOW 00Opa30BaTENBHOW MPOTPaMMBI CPEIHETO  OOIIeTo
oOpa3oBanusi, 0J00peHHON pernieHueM (GeaepaibHOr0 y4eOHO-METOINYECKOT0 00BbEeTUHEHUS
1o obuiemMy obpazoBaHuto (IpoToko oT 28 utons 2016 r. Ne 2/16-3).

Coneprxanue mporpaMMbl «MaremMaTrnkay HalpaBlIeHO Ha JOCTH)KEHUE CIIETYIONINX LeJIei:

- obecnieueHrne Cc(HOPMHUPOBAHHOCTH TPEACTABICHUNW O COLMAIBHBIX, KYJIbTYPHBIX U
UCTOpUYECKHUX (haKTOpax CTAHOBJICHHS MAaTEMAaTUKH;

- obecriedeHre C(HOPMUPOBAHHOCTH JIOTUYECKOTO, AalNTOPUTMHYECKOTO M MaTeMaTHYECKOTO
MBIIIICHHS,

- obecrnieueHre c(HOPMUPOBAHHOCTH YMEHUN MPHUMEHATH IMOJTYYCHHbIE 3HAHUS TPH PEUICHUH
pa3NUYHBIX 337ad;

- obecnieueHne  cHOpMHpPOBAHHOCTHM  MPEACTABICHHH O  MareMaThKe  Kak  4YacTu
00IIIeueIOBEYECKON KYIbTYPhl, YHHUBEPCATHLHOM SI3bIKE HAYKH, MO3BOJISIONIEM OMHCHIBATH U
M3y4YaTh MPOLIECCHI U SBIICHHS.

B mporpaMMmy BKIIOYEHO coOfepKaHHe, HampaBlieHHOe Ha (OPMUPOBAHHE Yy OOyUYaIOUTUXCS
KOMIIETCHINH, HeOOX0MUMBIX jisg KadecTBeHHOTO ocBoeHMs [IIICC3 Ha 6a3e OCHOBHOro 00IIero
00pa3oBaHMs ¢ MOJTYYEHUEM CPEIHET0 001Iero 0opa3oBaHusl.

B nmanHo#t pabodeil mporpamMme MpeACTaBICHBI: OO0IIasl XapaKTePUCTUKA W MECTO Y4eOHOU
JTUCIUILTAHBL, Pe3yabTaThl 00yUeHHUs, TEMAaTHUECKUN TJIaH U COJIep KaHUe C TIEPeYHEM MPAKTUIECKUX
paboT, TEeMaTUKOH CaMOCTOSTEILHOW pPabOTHI, aKTUBHBIE W WHTEPAKTUBHBIC (DOPMBI TIPOBEICHHS
3aHATHH, Y4eOHO-METOAMYECKOe M MaTepHajbHO-TEXHHUECKoe obecreyeHne o0pa3oBaTeNbHOM
TeSITeTbHOCTH.



2 OBIIASA XAPAKTEPUCTUKA YYEBHOMU JUCHUITTIUHBI
«MATEMATHUKA»

Maremaruka sBisieTcs  (PyHIaMEHTaabHOM  0O0Ie00pa30BaTeIbHON  AWCIUIUIMHOW €O

CJIO’KUBIIMMCSl YCTOWYHMBBIM COJICPIKaHUEM U OOIIMMU TPEOOBAaHUSAMHU K TIOATOTOBKE 00YYArOIINXCAL.

IIpu ocBoernnu mnpodeccuit CIIO u cneumanbHocTed CIIO TexHHMuYeckoro mnpodus

npo¢ecCHOHATBLHOTO 00pa30BaHMs MaTeMaThKa H3ydaercst Oosiee yriyOneHHO, Kak mpoduibHas
y4eOHasi TUCUUILIMHA, YIUTHIBAIOIIAs CIIeN(UKY OCBanBaeMbIX IPOMECCHil UTH CIEHaTbHOCTEH.

OO0mmue 1eny u3y4eHuss MaTEMATHKHU TPAIUIIMOHHO PEAIN3YIOTCS B YETHIPEX HANIPABIICHUSX

1) oO6iee npeacraBienue 00 HACSIX U METOaX MAaTEMATHKH;

2) HWHTCIUICKTYyaJIbHOE Pa3BHUTHUE;

3) oBiazeHHEe HEOOXOIUMBIMU KOHKPETHBIMH 3HAHUSAMH U YMCHHUSIMH;

4) BOCHHMTATEILHOE BO3CHUCTBHE.

[Ipodunuzanus menaeit MaTeMaTHYECKOro oOpa3oBaHMs OTPa)kaeTcsl Ha BIOOpE MPUOPUTETOB B

OpraHu3anu  y4eOHOW  JeATeNbHOCTH  oOydarommxcs.  Jms  TEeXHHYECKOro  mpoduiist
npodeccHoHaIbHOr0 00pa3oBaHUs BHIOOp IeNel CMeIlaeTcs B MparMaTHYeCKOM HalpaBJIeHUH,
MpeIyCMaTPUBAIOIIEM YCHJICHHE W PacIIMpeHHe NMPHUKIATHOTO XapakTepa MU3yYeHHs] MaTEMaTHKH,
NPEUMYILECTBEHHOH OPUEHTAIINHU HA aJITOPUTMUYECKHIA CTHIIb TIO3HABATEILHON IESTEIBHOCTH.

N3ydeHne maTeMaTWKu Kak TpOoQHIBHOH 00IIeo0pa3oBaTeIbHON Y4eOHON TUCITUTUINHBI,

YUYUTBIBaIOIICH crielupuKy ocBanBaeMbIX cTyaeHTamu npodeccuii CI1O mnmm cnenmansnoctu CIIO,
o0ecrieunBaercd:

BBIOOPOM PA3IMYHBIX MOAXOA0B K BBEICHHUIO OCHOBHBIX MTOHSITHIA;

dbopMupoBaHMEeM  CHUCTEMBbl  y4eOHBIX  3agaHuii, oOecrneuuBaromux  dhPexTuBHOE
OCYIIIECTBIICHHE BHIOPAHHBIX IEJIEBBIX YCTAHOBOK;

oOoraimeHleM CHEeKTpa CTHIICH Y4eOHOH AEATENbHOCTH 3a CYET COIJIaCOBAaHUS C BEIYIIMMH
NeSITeIbHOCTHBIMU XapaKTEPUCTUKAMU BBIOpAHHOM Mpodeccuu / cnerualbHOCTH.

[IpodunbHas cocTaBisiomas OTpakaeTcsi B TpeOOBaHMAX K IOJATOTOBKE OOYYaIOLIMXCS B

qacTHu:

o01elt cucTeMbl 3HaHUI: coiepkaTeNbHbIe IPUMEPBI UCIIOJB30BaHUS MaTeMaTHUYECKUX UIEH U
METOIOB B MPO(eCCHOHATBHOM 1€ TeNbHOCTH;

YMEHHI: pa3uune B ypoBHE TPEOOBAHUMN K CIOKHOCTU IPUMEHSEMBIX aIrOPUTMOB;
MPaKTUYECKOIO HCIOJB30BaHUS NPUOOPETEHHBIX 3HAHUM M yMEHMH: HMHIUBUIYaTbHOIO
y4eOHOr0 OmbITa B MOCTPOCHUH MaTeMaTHYECKUX MOJIENeH, BBIMOJIHEHUH HCCIIEA0BATENbCKUX
IIPOEKTOB.

COI[ep)KaHI/IC yqe6H0171 JAUCIHITIIMHBI pa3pa60TaH0 B COOTBETCTBMU C OCHOBHBIMH

COACPIKATCIIbHBIMU JIMHUAMU 06y‘-I€HI/I$[ MaTEMAaTHUKE:

anreOpandeckas JUHH, BKIIIOYAIOIAsk CUCTEMATH3alMIO CBEICHUN O YMClIax; U3ydeHHe HOBBIX
n o0oOlIeHe paHee H3YYEHHbIX onepauuii( BO3BEJACHHE B CTENEHb, U3BICUEHHE KOpPHS,
norapuMUpOBaHNUE, CUHYC, KOCHHYC, TAHI€HC, KOTAaHT'€HC M OOpaTHbIe K HUM); HU3yueHHE
HOBBIX BHJIOB YHCJIOBBIX BBIpaXXEHHUH U (HOPMYII; COBEpPIIEHCTBOBAHUE MTPAKTUYECKIX HABBIKOB
U BBIYMCIHUTEIBHON KyJNbTYphl, pAaCHIMPEHHE M COBEPIICHCTBOBAHUE aJreOpanveckoro
anmnaparta, Cc()OpPMHpPOBAaHHOIO B OCHOBHOM IIKOJie, W €ro IMPUMEHEHHE K pPELIECHHUIO
MaTEMaTHUYECKUX U NPUKIIAJHbIX 33/]a4;

TEOPETUKO-(PYHKIIMOHATbHAS JIMHUS, BKIIIOYAIOLIasi CUCTEMaTU3ALIUIO U PacIIMPEHUE CBEACHUN
0 (pyHKIIMSIX, COBEPIIEHCTBOBAHUE TPapUUECKIX YMEHUI; 3HAKOMCTBO C OCHOBHBIMH HUJIESIMU U
METOJaMU MaTeMaTUYEeCKOro aHalu3a B 00beMe, MO3BOJISIONIEM HCCIEI0BaTh dJIEMEHTapHbIE
GYHKIIMM W pelaTh MNpPOCTEHINEe TreoMeTpuyeckue, (usmdeckue W Jpyrue NpUKIIaJHbIE
3a/1a4y;

JUHUSA YpaBHEHWW M HEPABEHCTB, OCHOBaHHAs HAa TMOCTPOCHUM M  HCCIEIOBAHUH
MaTeMaTHYeCKUX  MOJEJel, Tmepecekaromascs ¢  anredpandeckoi M TEOPETHKO-
(GYHKIMOHATBHON JUHUSAMUA ¥ BKJIIOYAIOINAS PA3BUTHE, U COBEPIICHCTBOBAHWE TEXHUKH
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anreOpandecknx mpeoOpa3oBaHU s pEILICHUs YpaBHEHWH, HEPAaBEHCTB M  CUCTEM;
(dopMHpoBaHHE CIIOCOOHOCTH CTPOUTH U MCCIENOBATh MPOCTEHIINE MaTeMaTHUECKHE MOJAEIH
IIpY peLIeHUN IPUKIIAHBIX 3aja4, 3a7a4 U3 CMEXHbIX U CHIEUAIbHBIX JUCLMILUINH;

—  TIeOMEeTpHYEeCKas JMHMs, BKIIOYAIOLAss HAIVIIIHBIE IPEICTABICHHUS O IPOCTPAHCTBEHHBIX
¢urypax W Wu3ydeHHE HX CBOWCTB, (HOpPMUpOBAHME U pa3BUTHE MPOCTPAHCTBEHHOTO
BOOOpaXEHUs, pa3BUTHE CIIOCOOOB TIE€OMETPHUYECKUX HW3MEPEHHH, KOOPIUHATHOIO U
BEKTOPHOI'O METOJIOB JIJIsl PELIEHUS] MATEMaTUUECKUX U IPUKIIAHBIX 331a4;

- CTOXACTUYECKas JIUHUS, OCHOBAHHAs HA PA3BUTUU KOMOMHATOPHBIX YMEHUH, PEACTaBICHUH O
BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTIX OKPYXKAIOLIEr0 MUpA.

Pabouas nporpamma yuyeOHOM JUCLHUIUIMHBI COCTOUT U3 ISITU Pa3JIeNIoB:

Anrebpa

OCHOBBI TPUTOHOMETPUU

Hauana maremaTn4eckoro ananusa

I'eomeTpus

KoMOuHaTopuka, CTaTUCTHKA U TEOPHUS BEPOSITHOCTCH.

CopneprxaHue AUCHUIUIMHBI 00€CIIeYUBAET NPEEMCTBEHHOCTh IO OTHOLIEHUIO K OCHOBHOMY
oOmiemy 00pa3oBaHUIO MyTeM yriayOJeHHOTO M3ydeHHs pasnena 1 «Anrebpay», Tem: «Pa3Butne
HNOHATHUS uncnay; «PyHKuuu U ux rpadpukn»; «KopHu, crenenu u gorapupmsl». Tema «YpaBHEHUS
U HEpaBEHCTBa» BKIIIOUEHa B paznen 1 «Aunredpa» tembl «Pa3Butue nonsatus o uucieyn, «Kophu,
crerieHM U Jjorapudmer», pasgen 2 «OCHOBBI TpUroHOMETpum» Temy «TpuroHomerpuyeckue
yYpaBHEHHsI U HEpaBEHCTBa». Hapsmy ¢ 3TUM, BBOAATCS DPsii HOBBIX, OOJiee CIOKHBIX BOIPOCOB,
[IOHUMaHUE KOTOpPbIX HeoOxomaumo Oynymemy creuunanucty. Ocoboe BHHMaHHE B Iporpamme
yaensiercs: GOPMUPOBAHUIO OCHOB JIOTHUECKOI'0, AJITOPUTMUYECKOIO U MaTEMaTUYECKOTI'O MBIILITICHUS
U TPEJACTaBIECHUS O HEOOXOJMMOCTM MaTeMaTHUYeCKOro ammapara A JajdbHEHIIero M3y4yeHHs
TEXHUYECKUX 00IIenpo(ecCnOHabHBIX JUCIMUILINH.

B nporpammy BKJIHOYE€HO NMpPOGECCHOHATBLHO HANpaBIEHHOE COJepXkKaHUEe, HEOOXOJUMOoe JUIs
yCBOEHUsI Tpo(ecCHOHaIbHOW oOpa3oBaTenbHOW mporpammsel. IlpodunbHas —cocraBistouas
BKJIIOYEHA Bpa3ienbl: «Anredpay, «Hadana MaTeMaTn4eckoro aHaau3a.

OcBoeHNE HOBOI'O COJEPKAHHUS OCYIIECTBISETCS C OMOPOMl Ha MEKIPEIMETHBIE CBA3U C
mucrunianHamu «®usukay, «MadpopmaTukay.

[Ipn m3ydyeHuu nUCHUIUIMHBI «MaTeMmaTrkay HCIONb3YIOTCSI COBPEMEHHBIE Ie1aroru4yecKue
TEXHOJIOTUH. Y cioBUeM (HOpMUPOBAHHS OOLIMX KOMIIETCHIIMHA U YHUBEPCAJIbHBIX YU€OHBIX JeCcTBUI
ABJIAEeTCS OOydyeHUE HAa OCHOBE CHCTEMHO-/IEATEIbHOCTHOTO IMOAX0Ja (MPEANnoiaraeT akKTUBHOCTh
o0yyaromuxcs, Korja 3HaHue He epeaaeTcss B TOTOBOM BUJE, @ CTPOUTCS CaMUMH 00yUYarOIMMHUCS B
Ipolecce MX MO3HABATEIbHOW N1EATENbHOCTH): MPOEKTHAasl JEATENIbHOCTh; MpOoOiieMHOE O0ydYeHUE;
o0y4yeHMe B JWaiore; cucreMa BOINPOCOB M 3a/laHUil, opraHu3anus pegieKCUBHOW IesITeNbHOCTH;
CO3JIaHHE CUTYallUii, HalpaBJIeHHBIX HA HH()OPMAIIMOHHBIN TTOUCK.

HaunbGonee 1enecooOpa3Hble BUABI 3aHATHI: JIGKIIUU, TPAKTUYECKUE 3aHATHS, 3a4ETHI,
KOHCYJIbTallNH.

CamocTrosaTenbHas paboTa BBINOJHSAETCS OOYYalONIMMKCS BO BHEAYAUTOPHOE BpEMs IO
3aJJaHUI0 M TIPU METOJMYECKOM DPYKOBOJCTBE IMperojiaBaTelisi, HO 0e3 ero HemocpeiCTBEHHOTO
yuactusi. KOHTposIb BBINOJHEHUS CAMOCTOSTEIbHOM pabOThl OCYIIECTBISETCS B IPUCYTCTBUHU
oOyyaromuxcs (B paMkKax ayAMTOPHBIX 3aHATUH) W 0e3 yuactus, oOyuaromierocs. IIporpamma
YUUTHIBAET HEOOXOIMMOCTh PAa3BUTHUS Y 00YHarOIINXCS KOMIETEHTHOCTH B 00JIACTH HCIIOIb30BaHUS
MH(POPMAIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJOTHHA M HMCCIe0BaTeIbCKUX HaBBIKOB. [ sTOro B
KauecTBEe 3aJaHMi CcaMOCTOATEIbHOW padOThl MPEIyCMOTPEH IMOMCK W aHalIu3 HHPOpMaIUH B
WutepHere, pa3paboTka MHAWBUIYAIBHOTO MTPOEKTA U CO3/1aHUE KOMIIBIOTEPHON Mpe3eHTAlINH.
OneHka kadecTBa OCBOEHHUS Y4eOHOM AMCUMILIMHBI OCYIIECTBISIETCS B MPOIECCE TEKYILEro
KOHTPOJISI U TPOMEXYTOUHOM aTTeCTaI|H.

Texymuii KOHTPOJIb YCHEBAEMOCTH HPOBOIUTCA B (OpME: YCTHOTO OIpPOCa, KOHTPOJIbHBIX
paboT, OLIEHKHU BBIMOJHEHUS MPAKTUYECKUX paboT, 3aaHuil CAMOCTOSITETbHON PaOOTHI.

arLONOE
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[To 3aBepineHWr W3y4eHUS Y4eOHON ITUCIUIUIMHBI «MareMaTuka» O0OydJarommecs CHaloT
Qg QepeHIMpPOBaHHBIN 3aUeT B 1 ceMecTpe U 9K3aMeH BO 2 ceMecTpe.



3MECTO JMCIIMIIVIMHBI B YYEBHOM IIVIAHE

VYueOnass mucuuruinHa «MaTemMaThKa» SBISETCS Y4eOHBIM MPEeIMETOM U3 00s3aTeNbHOM
npeaMeTHoM obmactn «Martematuka u uHpopmartuka» OI'OC cpennero oo6mero ooGpazoBaHus.

[Ipu peanuzanuu 00pa3oBaTeIbHONW MPOTPAMMBI CPEIHETO OOIIEro 0Opa3oBaHUs B Mpeaenax
ocBoenus [IIICC3 Ha 6a3e 0ocHOBHOTO 0011eT0 00pa3oBaHus ydyeOHas TUCHUILIMHA «MaTeMaTukay,
u3y4aercs B 00I1Ie00pa3oBaTEIbHOM IHMKJIE y4eOHOro IIaHa C TOJYyYEeHHEM CPEIHEro OOIIero
oOpa3oBaHus.

I[Ipy  oCBOCHHMH  CHEIUAIBHOCTEW  TEXHUYECKOro mpoduns ydeOHas  JUCIMILIAHA
«MatemaTHKay, U3ydaeTcs Kak npoduibHas yueOHas TuciuIuiiHa B oobeme 351 vaca, B TOM ducie
o0si3arenbHOM yaeOHOM Harpy3ku — 234 gaca (117 gacoB — TeopeTudeckoro ooyuenus u 117 gacos —
MPAKTHYECKOT0 O0yUYEHHS).

OcBoeHHE HOBOTO COJEPKAHUS OCYIIECTBIISIETCS C OMOPOM HAa MEXKIPEIMETHBIE CBSA3U C
aucnumnanaon I1]1.03 duszuka.

3HaHMs, YMEHUS U T[IOJY4YEHHbIE CTYJIEHTaMH IIpU OCBOEHUHU 0O0lIe00pa3oBaTeIbHON
JTUCHUIUTMHBL Y4eOHOM IUCHUIUIMHBI «MaTemMaTuka» YrIyONsioTCs U PacIIMpSIIOTCS B Ipoliecce
M3y4YeHUsT Y4YEOHOW AMCIUIUIMHBI TMPOrPaMMbl TOJATOTOBKH CIIEIUAJIUCTOB CPEJAHETr0 3BEHA
MaTeMaTHYeCKOro u obiiero ecrectBeHHoHayuHoro 1ukia EH.01 Maremaruka.



4.PE3YJbTATHI OCBOEHUS YUYEBHOM JUCIIUILINHBI

OcBoenue coaepkaHus y4eOHOU IuUCHUIUIMHBI «MaremaTtuka» (BKIIo4as ajredpy M Havana

MaTEeMaTU4eCKOro aHaln3a, TeOMETPUI0) O0eCHeYrBaeT IOCTHKEHHE CTYACHTAMH CIEIYIOMINX
pe3yJabTaTOB:

® JIUYHOCHHBIX:

C(OPMHUPOBAHHOCTh IPEJCTABICHUM O MaTeMaTHKe KaK YHUBEPCAJIbHOM S3bIKE HaYyKH,
CpeACTBE MOJIETUPOBAHMSI ABJICHUH U MPOLIECCOB, 00 UIESIX U METOJIaX MaTEMaTHKHU;
[IOHUMaHUE  3HAYMMOCTM  MAaTeMaTHMKHM  JJI1  HAay4YHO-TEXHHYECKOr0  Iporpecca,
c(OPMHPOBAHHOCTH OTHOIIEHUS K MaTEeMaTHKE KaK K YacTH OO0IIEYeIOBEYECKOH KYIbTYpHI
4yepe3 3HAKOMCTBO C UCTOPHUEH Pa3BUTHUS MAaTEMATHUKH, SBOJIIOLIMEN MaTEMaTUYECKUX UIEH;
pa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHHS, AITOPUTMUYECKON
KyJIbTYypbl, KPUTHUYHOCTH MBIIUICHUS Ha ypPOBHE, HEOOXomumoM s Oymymiei
poeCCHOHATILHOM 1eATeNIbHOCTH, Ul IPOI0JKEHUs 00pa30BaHMs U cCaMOOOpa30BaHMs;
OBJIaJICHUE MAaTEMaTUYECKUMHU 3HAHUSMU U YMEHUSMU, HEOOXOTUMBIMU B IOBCEIHEBHOU
KU3HU, JUII OCBOEHHUS CMEXKHBIX €CTECTBEHHO-HAayYHBIX JUCUUIUIMH M JAUCUUIUIMH
npoeCCHOHATIBHOIO LHMKJA, A MOoJydyeHHs oOpa3oBaHUS B 00NacTsAX, HE TpeOyrolmux
yr1yOJIeHHOH MaTeMaTHYeCKOU OTrOTOBKH;

TOTOBHOCTb M CIIOCOOHOCTbh K 00pa30BaHMIO, B TOM YHUCIIE caMOOOPa30BaHUIO, HA MPOTSHKEHUH
BCEl JKM3HHU; CO3HATEIIbHOE OTHOIIEHHE K HENpPEepPhIBHOMY O0Opa30BaHMIO KaK YCIIOBHIO
yCIIenrHo# npodecCHOHAIBHONM U O0IECTBEHHOM A TEIbHOCTH;

TOTOBHOCTb U CIIOCOOHOCTb K CAMOCTOSTEJIHOM, TBOPUECKON U OTBETCTBEHHOM J€SITENbHOCTH;
TOTOBHOCTH K KOJUIEKTHBHOM paboTe, COTPYIHHUYECTBY CO CBEPCTHHKAMU B 00pa30oBaTEIbHOMH,
OOIIIECTBEHHO TIOJIE3HOHM, Yy4eOHO-MCCIIEOBATENBCKOM, MPOEKTHOW M JIPYTMX  BHJIAX
NESTENBHOCTH;

OTHOIIEHHE K NPO(EeCcCHOHATBHOW IEeSATENIbHOCTH KaK BO3MOYKHOCTHU Y4YacTUSl B PELICHUH
JIMYHBIX, OOLIECTBEHHBIX, TOCY/IaPCTBEHHBIX, OOIIEHAIIMOHATIBHBIX TPOOJIEM;

® MemanpeomMemHuix:

YMEHHE CAMOCTOATEIBHO ONPENEISTh LENIN JEATEIBHOCTH U COCTaBIIATh IUIaHbI 1E€ATEIbHOCTH;
CaMOCTOSITEJIbHO ~ OCYLIECTBIIATh, KOHTPOJUPOBAaTh M  KOPPEKTUPOBATH  JI€ATEIBHOCTD;
HCII0JIb30BaTh BCE BO3MOKHBIE PECYPCHI ISl JOCTUKEHHS IOCTABICHHBIX 1IeJIel U peann3aiiu
IUTAHOB JIETEIbHOCTH; BEIOUPATh YCIEIIHbIE CTPATETHH B Pa3IMYHBIX CUTYalHsX;

yMEHHE NpPOAYKTMBHO OOIIAaTbCcs M B3aUMOJEHCTBOBATH B  IPOILIECCE COBMECTHOM
NESTeIbHOCTH, YYWUTHIBATh MO3ULUU JPYTUX YYACTHUKOB JESATEIBHOCTH, 3(PPEKTUBHO
pasperatb KOH(IUKTHI;

BJIQJICHUE  HABBIKAMHU  IIO3HABATEJIbHOM, Yy4eOHO-MCCIENOBAaTENbCKOW M IPOEKTHOU
NEeSTeIbHOCTH, HaBbIKAMU  pa3pelieHuss MpoOsieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbHOMY ITOMCKY METOZOB PEIICHNs NMPAKTUUECKUX 3aad, IPUMEHEHNIO Pa3INYHbIX
METOJIOB MO3HAHMUS,

TOTOBHOCTb M  CIIOCOOHOCTH K  CaMOCTOSITEIbHOH  MH(POPMAlMOHHO-TIO3HABATEIbHON
NeSITeNIbHOCTH, BKJIIOYash YMEHUE OPUEHTHUPOBATHCA B PA3IMYHBIX MCTOUYHHKAX HH(POpMAIUH,
KPUTHYECKH OIIGHMBATh W MHTEPIPETUPOBATH HMHPOPMALMIO, TOIY4aeMyl0 U3 Pa3IHYHBIX
HCTOYHUKOB;

BJIA/ICHUE SI3BIKOBBIMU CPEACTBAMM — YMEHHE SICHO, JJOTUYHO U TOYHO M3JIaraTb CBOK TOUKY
3peHus, UCIOJIb30BaTh aIEKBATHBIE SI3BIKOBBIE CPE/ICTBA;

BJIQJICHHE HaBBIKAMH ITO3HABATEIHLHOW pPE(IICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBHI U
MBICIIMTENbHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHUM, TPAHUI] CBOETO 3HAHUS M HE3HAHUS,
HOBBIX [T03HABATENBHBIX 331a4 U CPEJCTB UX JOCTH)KEHUS;

BJIaJICHUE HaBBIKAMHU I03HABATEJILHOM pe(UIEeKCHMM KaK OCO3HAHMs COBEpUIAEMBIX JNEHCTBUH U
MBICIMTEIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, ITPAHUL] CBOETO 3HAHWS M HE3HAHUS,



HOBBIX MMO3HABATCJILHLIX 3a1a4 U CPCACTB UX NJOCTHIKCHUA,

LENCYCTPEMIIEHHOCTh B TOMCKAX W MPHHATHM PpeIIeHHH, COOOpa3sUTENIbHOCTh U HHTYMLUS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX TPEICTABICHUH; CHOCOOHOCTh BOCIPHHUMATh KpacoTy u
TapMOHMIO MUpa;

® npeomMemmvlx

c(hOpMHUPOBAHHOCTH TPEACTABICHUN O MaTeMaTUKE KaK 4acTH MHUPOBON KYJIBTYpPHI B O MECTE
MaTEMAaTUKU B COBpCMeHHOfI nUBHJIIN3allUU, O CIoco0ax OIMCaHUs SIBJICHUM pCaJIbHOI0 MHpa
Ha MaTeMaTUYECKOM SI3bIKE;

c(OPMUPOBAHHOCTh TPEJCTABICHUNA O MATEMATHYECKUX TIOHATHUAX KaK O BaKHEHIIMX
MAaTCMaTUUCCKHUX MOJCIAX, IIO3BOJIAIOINIUX OIMMCbIBATHL W HU3Yy4dYaThb PA3HBIC MNPOUCCCHI H
SBJICHUSI; TOHUMaHUE BO3MOYKHOCTH aKCHOMATHYECKOT0 MOCTPOEHUSI MAaTEMaTUYECKUX TEOPUH;
BJIAACHUC MCTOAAMU HOOKA3aTCILCTB W AJITOPUTMOB PpCHICHUA; YMCHUC HX IIPUMCHATH,
MIPOBOJIUTH JTOKa3aTeJIbHbIC PACCYKICHUS B X0O/I€ PELICHHUS 3a/ay;

BJaJICHUE CTAHIAPTHBIMH MNpUEMAMHM DPELICHHUS PALUOHAIBHBIX U  HMPPALUOHAIbHBIX,
[I0Ka3aTeIbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YpPaBHEHUH W HEPaBEHCTB, UX CUCTEM,
HCIIOJIb30BAHHUEC I'OTOBBIX KOMIIBIOTCPHBIX IIPOIrpaMM, B TOM YHCJIC IJI IMOWCKA IMYTH PCHICHUSA
U WUTIOCTPALIMU PEIICHUs] YpaBHEHUH U HEPaBEHCTB;

cOPMUPOBAHHOCTh  MPEACTABICHUH 00 OCHOBHBIX MOHSITHSAX, WACIX W  METoJax
MaTeMaTHYeCKOro aHaJIN3a;

BJIAACHUC OCHOBHBIMU IIOHATHUAMU O IINIOCKUX W TIPOCTPAHCTBCHHBIX TI'€COMCTPHYCCKUX
¢urypax, uXx OCHOBHBIX CBOIMCTBax; COPMHPOBAHHOCTh YMEHHsI pacIlO3HABATh HA YEPTEkKax,
MOJIEJIIX U B pEalbHOM MHpE TeoMeTpuyeckue (Urypbl; NPUMEHEHUE H3YyYEHHBIX CBOMCTB
reoMeTpuuecKkux ¢uryp u (QGopMmyn JuUis pemieHuss TeOMETPHUYECKHMX 3aJad M 3a4ad C
IIPAKTUYECKUM COJCPKAHUEM;

c(hOPMHUPOBAHHOCTh TPEJCTABICHUH O TPOIECCax W SBICHUSIX, WMEIONINX BEPOSITHOCTHBIN
XapaKkTep, CTATUCTHYCCKUX 3aKOHOMCPHOCTIAX B pPCEAJIbHOM MHPEC, OCHOBHBIX IOHATHUAX
9JIEMEHTApHOM TEOpUH BEpPOATHOCTEH; YMEHMH HaXxOJWTh M OLIEHUBATh BEPOSITHOCTU
HACTYIJICHUS] COOBITUIN B MPOCTEHIINX MPAKTUYECKUX CUTYAIUsIX U OCHOBHBIE XapaKTEPUCTUKU
Cly4ailHBIX BEJIMYUH;

BJIAICHUC HAaBBIKAMHM HCIIOJb30BAHUA T'OTOBBIX KOMIIBIOTCPHBIX MpPOrpaMm IIPpU PCIICHUN
3ajay;

c(OPMHPOBAHHOCTh MPEACTABICHUNH O HEOOXOAMMOCTH JO0Ka3aTeNbCTB IMPH OOOCHOBAHUM
MaTeMaTHYeCKUX YTBEPKICHUH M pPOJIM aKCHOMATUKU B TIPOBEACHUU JIEAYKTHUBHBIX
pacCyXJIeHNH;

c(OPMHPOBAHHOCTh TOHATUHHOTO ammapara M0 OCHOBHBIM pa3jieiaM Kypca MaTeMaTUKH;
3HaHUI OCHOBHBIX Te€OpeM, (GOpMyI U YMEHUS UX MPUMEHSATh; YMEHHUS JOKa3bIBaTh TEOPEMBI U
HaXO/IMTh HECTaHIAPTHBIE CIIOCOOBI PEIICHUS 3a/1a4;

c(OPMHPOBAHHOCTh YMEHUN MOJEIUPOBATh PEAlbHbIE CUTYAIMH, UCCIEI0BAaTh MOCTPOCHHbIE
MOJIEJIN, HHTEPIIPETUPOBATH MOJIyYEHHBIH pe3ysbTar;

c(hOpMHUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATHSIX MATEMAaTHYECKOTO aHAJIN3a M UX
CBOWCTBaX, BJaJICHUE YMEHHEM XapaKTepH30BaTh IOBeJIeHHE (YHKLUH, HCIIOIb30BaHUE
IMOJIYUYCHHBIX 3HAHUH IJId OIMMCaHUA U aHaJIn3a pC€aJIbHBIX 3aBI/ICI/IMOCTeI\/’I;

BJaJICHUE YMEHHUSMH COCTAaBJICHHS BEPOSTHOCTHBIX MOJENel MO YCIOBUIO 3aJaud H
BBIUUCIICHUS] BEPOATHOCTU HACTYIUICHUS COOBITUH, B TOM 4YHCIE C INPUMEHEHHEM (opMyI
KOM6I/IHaTOpI/IKI/I U OCHOBHBIX TEOpPEM TCOPUU BepOSITHOCTeI\/’I; HUCCIICAOBaAHUA CJ'Iy‘—I&ﬁHBIX
BEJIMYMH I10 UX paclpeieeHuIO;
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5 TEMATUYECKUM IJIAH

Bua yueOHo# padoThl: KOJIM4YECTBO YACOB
Oos3aTenbHas
MakcumajibHOe | ayAUTOPHAas ydeOHast
Cojep:kanue 00yaeHust KOJIH4€eCTBO HArpy3ka Bueayauropnas
4acos Bcero B T.4. CaMOCTOSATEIbHAS
NMPAKTHYECKHX padora
3aHATHIA

Beenenue 2 2

Pazgen 1 Anredpa 104 68 34 36
Tewma 1.1. PazBuTHe noHsATHS O 30 20 10 10
qrcle.
Tema 1.2 @ynkuuu u rpaduku 22 12 4 10
Tema 1.3 Kopnu, crenenu u 50 36 20 16
JorapupmMsl
Pa3nen 2 OcHoBBI 47 32 17 15
TPUTOHOMETPHUH
Tema 2.1 OCHOBHBIE IOHATHS
TPUTOHOMETPHH.
[IpeobpazoBanust 28 20 11 8
TPUTOHOMETPHUICCKHIX
BBIPAKCHU I
Tema 2.2 Tpuronomerpuyeckue 19 12 6 7
ypaBHEHHUS U HEPABEHCTBA
Paznen 3 Hauana 102 66 30 36
MATeMaTHYeCKOr0 aHAJIM3a
Tema 3.1 IIpousBoanas GyHKIUU 58 38 16 20
U €€ IPUMEHEHHE.
Tema 3.2. MHTerpan u ero 44 8 14 16
MIPUMCHCHUE
Pasnen 4 I'eomerpus 82 54 32 28
Tema 4.1 KoopauHats! u 14 8 4 6
BEKTODBI.
Tema 4.2 [IpsiMble U TUIOCKOCTH B 30 20 10 10
MIPOCTPAHCTBE
Tema 4.3 MHOrorpaHHUKHU U 38 26 18 12
KpyTJble Tena
Pasznen 5 KomOunaropuka,
CTATHCTUKA U Teopus 14 12 4
BEPOSATHOCTEH 2
Tema 5.1 DnemeHThI

6 6 2

KOMOHWHATOPHKH.
Tema 5.2 DneMeHTHI TeOpUH
BEPOSITHOCTEH U 8 6 2 2
MaTEeMaTHYeCKON CTaTUCTUKH
Bcero 351 234 117 117

IIpomeskyTouHnas arrectauus B popme ougpdepenyuposannozo 3auema ¢ 1 cemecmpe, IkK3amena-

60 2 cemecmpe
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6. COOJEP)KAHUE YUYEBHOM JUCIHHUTIIINHBI
Beenenune

BxogHolt KOHTponb. WHCTpYKTHBHBI 0030p cojepaHus y4eOHOW JUCUMIUIMHBL U
3HAKOMCTBO OOYyYarolIMXcs ¢ OCHOBHBIMU YCIOBUSIMH M TPEOOBAaHUSMHU K OCBOEHHUIO MPOrPaMMBlI,
pa3paboTke MHIUBUAYATBHOTO IPOCKTA.

Cooepoicanue yuebHoeo mamepuana:

Maremaruka B HayKe, TEXHHKE, JKOHOMUKE, HH()OPMAIIMOHHBIX TEXHOJIOTHSIX U MPAKTUICCKOM
nestenbHOCTH. Llemm u 3amauyum W3ydeHWs: MaTteMatukd npu ocBoeHuu mnpodeccuit CIIO u
cnenuansHoctel CIIO cnenumansHocteit CI1O.

Pasznen 1
AJITEBPA

Tema 1.1 PazBurHe NOHATHSA 0 YHCJIE

Cooepoicanue yuebnoeo mamepuana no meme 1.1.

Lensle n panuoHanpHble uucia. JledcTButenbHble yuciaa. [IpubinkeHHbIE BBHIYMCICHUS.
KomMmmuiekcHele uncna. PanmoHaipHble ypaBHEHUS M HEPABEHCTBA. PaBHOCWIBHOCTH ypaBHEHUH,
HEpaBeHCTB, cucTteM. OCHOBHBIE MPUEMBI UX pELICHUS (Pa3/ioKEHWE Ha MHOXXHUTEIH, BBEICHHE
HOBBIX HEM3BECTHBIX, I10/ICTAHOBKA, Tpauueckuii MeTo). MeTox HHTEpBaJIOB.

IpakTuyeckas padora Ne 1 Apudmernmueckue IeHCTBUS HaAA PAUOHAIBHBIMH H
KOMIUIEKCHBIMU YHCIIaMHU

IpakTnyeckas padora Ne 2 ToxnecTBEHHbIE TPEOOPa30BAHUS PATMOHATBHBIX BBIPAKCHHNA

IIpakTuyeckasi padora Ne 3 PemieHue pallmoOHaJIbHBIX YPaBHEHUN

IIpakTnueckas padora Ne 4 Pemienue cucreM pallMOHaNIbHBIX YpaBHEHUN

IIpakTnyeckas padora Ne S PenieHue palnoHaJIbHBIX HEPABEHCTB

CamocrosiTesibHas padora: Pabora ¢ koHCIEKTaMH, yueOHOU TUTEPaTypOH.

Perienue ypaBHeHMi 1 HepaBEeHCTB MO 00pa3Ly.

Tema 1.2 @®yHkuun u rpaduku

Cooeporcanue yuebnozo mamepuana no meme 1.2

Oynkuuu. O0acTh OMpeeNieHuss ¥ MHOXKECTBO 3HAu€HUM; rpaduk (yHKIUH, NOCTPOEHUE
rpaduKoB (PYHKIMH, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMHU.

CpoiictBa ~ (QyHKIMH.  MOHOTOHHOCTb,  YETHOCTh,  HEYETHOCTb,  OTPAHMUYEHHOCTb,
NEepUOMYHOCTb. [IpoMexyTKkn Bo3pacTaHus W YObIBaHUS, HauOoJbllee W HauMEHbIIee 3HA4YEHUs,
TOYKHM SKcTpemyMma. ['paduyeckas mutepnperanus. [IpuMepsl QyHKIMOHAIBHBIX 3aBUCUMOCTEN B
peanbHBIX Tpoleccax U SBJICHUAX. Apudmernueckue omepauuu Hajx QyHkousmua. CroxHas
¢byskus (komnosunus). [TIoHsTHE O HENPEPHIBHOCTH (PYHKIIUH.

O6parnbie pynkimuu. O6nacTs onpeneneHus 1 o0nacTb 3HaueHU oOpaTtHol ¢pyHkuuu. I'papuk
o0paTHOM (YHKIIHH.

IIpakTuuyeckas padora Ne 6 Mccnenoanue Qpynkuuii. CBoicTBa JTMHEHHON, KBAAPAaTUYHOMH,
KYCOYHO-JTMHEHHON U IpOoOHO-TUHENHON (yHKIUI

IIpakTunuyeckas padora Ne 7 [ToctpoeHue u uteHue rpagukoB GyHKIHIMA

CamocrosiTesibHas padora: PaboTa ¢ KOHCTIEKTOM JICKITUH.

Cocrasnenue rinoccapus 1o Teme «OyHKIMSI».

CocraneHre CpaBHUTEIBHOM TaOIHUIIBI IO UCCIIETOBAHUIO

(byHKIMY, 32JaHHON aHAJTUTUYECKH U TpaUUecKH.
YcrHbii 3a4eT o TeMe «DYHKUMH U rPapuKm».
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Tema 1.3 KopHu, cTeneHu u jorapugmsi

Cooepoicanue yuebrnoeo mamepuana no meme 1.3:

Kopun u crenenu. KopHu HarypajabHOW CTENEHM M3 4UCIa UM UX CBoicTBa. CTENEHH C
palMoHaJIbHBIMU II0Ka3aTeIsIMU, MX cBolcTBAa. CTeneHu ¢ JEMCTBUTEIBHBIMU I10KA3aTEsMU.
CBolicTBa CTENEHU C IEUCTBUTEIBHBIM ITOKA3aTEIEM.

Jlorapudm. Jlorapupm uymcna. OcHOBHOE Jorapu(pMUUECKOe TOXKIECTBO. JlecATHYHBIE H
HaTypayibHbIe orapudmsl. [IpaBuna aeiicteuii ¢ norapudmamu. [lepexoq Kk HOBOMY OCHOBAHHUIO.

[IpeoOpasoBanue  anreOpamyeckux  BolpaxkeHuid.  [IpeoOpasoBanue  panUMOHANIBHBIX,
UPPaLMOHATIBHBIX, CTEIIEHHBIX, IOKA3aTEeIbHBIX U JOTapU(PMHUUECKUX BBIPAKECHUH.

[lokazarenbHass u Jnorapudmuueckas ¢GyHkuuu. OmnpeneneHuss (yHKUWH, MX CBOWCTBA H
rpaduku. [IpeobpazoBanus rpadukoB. [lapannenbHblil epeHOC, CUMMETPHsSI OTHOCUTENIBHO OCei
KOOpJAMHAT, U CUMMETPHSI OTHOCUTEJIBHO Hauyaja KOOPAMHAT, CUMMETPHUS OTHOCUTEIIBHO IPSIMOH,
pacTsKEHUE U C)KaTue BAOJb 0Cel KOOPAMHAT.

[lokazarenbHble W Jorapupmuueckue ypaBHEeHUA. OCHOBHbIE TpPUEMBbl UX pElICHUS
(paznosxeHue Ha MHOXKHUTEIH, BBE/ICHUE HOBBIX HEU3BECTHBIX, MTOJICTAHOBKA, rPaQUUeCcKUil METO).

[Toka3zarenbHbIe U JorapumMuyeckie HepaBeHCTBa. OCHOBHBIC TIPUEMBI UX PEIICHUSI.

IIpakTuyeckasi padora Ne 8 PerieHre nppalioHaIbHBIX YPaBHEHUN

IIpakTuyeckass padora Ne 9 IlpeoOpa3oBaHusi BBIPOKEHHM, COAEPKAIIMX CTENEHU H
paauKabl

IpakTuyeckasi pa6ora Ne 10 Perienue nokazatenbHbIX YpaBHEHUN

IMpakTnyeckas padora Ne 11 Penienue nokaszaTeibHbIX HEPABEHCTB

IIpakTnueckas padora Ne 12 Penenue nokazareiabHbIX YpaBHEHUM U HEPABEHCTB

IIpakTnueckas padora Ne 13 Haxoxnenue 3HaueHuil jorapudma 1O MPOU3BOIBHOMY
ocHoBaHu0. [lepexo OT OJJHOrO OCHOBaHUS K JApyromy. Berumcienue u cpaBHeHHE JOorapu(MOB.
JlorapudmupoBanue 1 MOTEHIIUPOBAHUE BBHIPAKEHUI

IIpakTnueckas padora Ne 14 [TpuOnkeHHbIE BHIYMCIECHUS U PELIEHUs] IPUKJIAIHbIX 3314

IIpakTnuyeckas padora Ne 15 Pemenue norapudMudeckux ypaBHeHUH

IpakTuyeckasi padora Ne 16 Pemenue norapuMuyecKux HEPABEHCTB

IIpakTnueckas padora Ne 17 Pemenue norapuMuyeckix ypaBHEHUH 1 HEPABEHCTB

CamocrosiTesibHas padora: PaboTa ¢ KOHCIIEKTOM JICKITUH.

BrinonHeHne MHIMBUYaabHOTO IPOEKTHOTO 3aJaHMs.

KonTtpoabHnas pa6ora no reme «KopHu, creneHu u Jjorapugmsi».

Pasznea 2
OCHOBBI TPUTOHOMETPUU

Tema 2.1 OcHoBHbIe OHATHSI TPUTOHOMeTpuH. [IpeodpazoBanus
TPUTOHOMETPUYECKHUX BbIPasKeHUI.

Cooepoicanue yuebHoeo mamepuana no meme 2.1:

OcHoBHble TOHATHA. Pagnannas mepa yria. BpamarensHoe asmkeHune. CHHYC, KOCHHYC,
TaHT'€HC U KOTaHTe€HC YucIa.

OCHOBHBIE TPUTOHOMETPHUUECKUE TOXJecTBA. PopMyibl npuBeneHUs. PopMyIbl CIOKEHHUS.
®opMmyisl yiBoeHHs. DOpMyIIbl MOJOBUHHOTO yTia.

[IpeoOpa3oBaHusi MPOCTEUIINX TPUTOHOMETPUUYECKUX BbIpaxkeHUU. [IpeoOpasoBaHue CyMMBI
TPUTOHOMETPUYECKUX (YHKIMI B MpOU3BEACHHE U TPOM3BEIACHUS B cymMmy. Bripaxenue
TPUTOHOMETPHUYECKUX (PYHKLUI Yepe3 TaHT€HC MOJIOBUHHOTO apryMEHTa.

Tpuronomerpuueckue ¢ynknuu. CBoilcTBa M rpa@uKd CUHYyca, KOCHMHYCa, TaHITe€Hca U
koTanrenca. IIpeoOpa3oBanusi rpadukoB. [lapamiensHblii epeHOC, pacTsHKEHHE U CKATUE BIOJb
ocell KOOpAWHAT.
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IIpakTnueckas padora Ne 18 PanuanHblii MeTOA M3MEpPEHMS YIVIOB BPALLEHUS U CBS3b C
rpamycHoit Mmepoii. Haxoxxnenne 3HaueHU TPUTOHOMETPUIECKUX (YHKITUN

IIpakTnyeckas padora Ne 19 [IpeoOGpazoBaHusi TPUTOHOMETPUIECKUX BbIpakeHU. OCHOBHBIE
TPUTOHOMETPUUYECKHUE TOKIECCTBA

IIpakTnyeckas padora Ne 20 [IpeoOpazoBaHus TPUTOHOMETPUUECKUX BBIpaKeHUH. DopMyIbl
CIIOKeHUs, yBOcHUA. DOpMyIIbl IPUBEACHUS

IIpakTnyeckas padora Ne 21 IIpeoOpa3oBaHusI TPUTOHOMETPUYECKHUX BBIPAKECHUI.
IIpeoOpa3oBaHue CcymMMbl TPUTOHOMETPUYECKUX (DYHKIUM Ipou3BefeHHe, Mpeodpa3oBaHUe
MIPOU3BEACHUS TPUTOHOMETPUIECKUX (PYHKIUI B CyMMY

IIpakTuyeckasi padora Ne 22 IloctpoeHue rpadMKOB TPUTOHOMETPHUYECKUX (DYHKIUH C
MCIOJIb30BAHUEM F€OMETPUIECKUX MPeoOpa3oBaHU

CamocrosiTesbHas pa6ora: PaboTa ¢ KOHCIIEKTOM JICKITUH.

BrinonHeHne MHIMBUYaabHOTO IPOEKTHOTO 3aJaHMUsl.

Tema 2.2 Tpuronomerpnuyeckne ypapHeHHs 1 HePaBEeHCTBA

Cooepatcanue yuebnoeo mamepuana no meme 2.2
TpuronomeTpuyeckue ypaBHEHUS M HepaBeHCTBa. [Ipocreiiiyie TPUTOHOMETPHUYECKHE
ypaBHeHus. TpuroHomerpuueckue ypaBHeHHs. OCHOBHBIE IPHUEMbI UX pELICHUs (pa3joKEHUE Ha
MHO>KUTEJNH, BBEJIEHUE HOBBIX HEM3BECTHHIX). [IpocTelinme TpuroHoMeTpuieckre HepaBeHC TBa.
OOpaTHble TPUTOHOMETpUYECKUE PYHKIIMHU. APKCUHYC, aDKKOCUHYC, apKTAHI'€HC.
IIpakTuyeckas padora Ne 23 [Ipocreiinme TPUrOHOMETPUUECKUE YPAaBHEHHS U HEPABEHCTBA.
IIpakTuuyeckas padora Ne 24 TpuroHoMeTpUYECKUE YPaBHEHHS U METO/IbI UX PEILICHUS
IIpakTHyeckast padora Ne 25 TpuroHomeTpuyeckre ypaBHEHUS
CamocrosiTesibHas padora: PaboTa ¢ KOHCIIEKTOM JIEKITUH.
CocraBnenue OTIOPHOTO KOHCIIEKTa 1o Teme
«TpUroHoMeTprUeCKHE YPaBHEHUSY.
KonTtpouabsnas pa6ora no pazaeiny «OCHOBbI TPHTOHOMETPHM

Pa3zgen 3
HAYAJA MATEMATUYECKOI'O AHAJIM3A

Tema 3.1 IlpousBoaHasi pyHKUMHU U ee IPUMEHEHUE

Cooepotcanue yuebHoeo mamepuana no meme 3.1:

ITocnenoBarenbHocTH. CrocoObl 3a7aHus W CBOWCTBA YMCIOBBIX IIOCIIEJOBATEIBHOCTEH.
[Tonstue o mpenene nocinenopareabHocTU. CylllecTBOBaHUE Mpefesia MOHOTOHHONW OTrpaHHYE€HHOU
nocienoBarenbHocTH.  CyMMupoBaHHe — mocienoBaTenbHocTe.  beckoHeuHo — yObIBaromias
reoMeTpuYecKasl Iporpeccus U ee Cymma.

[TpousBonnas. [loHsTHE O MPOU3BOAHON (PYHKIIUH, €€ TEOMETPUUECKUN U (PU3NIECKUIA CMBICI.
VYpaBHeHue kacaTenbHOM K rpapuky ¢yHkuuu. [IpomsBojgHble CyMMBI, pa3HOCTH, MPOU3BEICHMUS,
yacTHOrOo. [IpoM3BOAHBIE OCHOBHBIX 3JeMEHTapHbIX ¢GyHKUMHA. [IpuMeHeHHe NpPOU3BOAHON K
uccienoBaHui0 (QYHKUMA U 1mocTpoeHuto rpaduxoB. I[IpousBogHble oOpaTHOM (yHKIUMU U
KOMIIO3ULIMHU (PYHKIIUH.

[Ipumepsl UCHONB30BaHUS TMPOU3BOAHOM ISl HAXOXKIACHMS HAWIYYIEro peHieHus B
NPUKIAAHBIX 337a4ax. Bropas mnpousBojgHas, €€ TIeOMeTpUYEeCKUH U (PU3MUECKUIl CMBICIH.
Haxoxpaenue ckopocTu aj1s mpoiiecca, 3aJaHHOro (opMmysnoi u rpagukom.

IIpakTnueckass padora Ne 26 UYucnoBas MOCIeIOBAaTENbHOCTh, CIIOCOOBI €€ 3aJaHMs,
BBIUMCJICHHS 4JIEHOB MocienoBaTenbHOCTH. [Ipeaen mocnenoBarenbHocTu. HaxoxneHue mnpeznenon
byHKIUH

IpakTuyeckas padora Ne 27 HaxoxieHrne TpOU3BOIHBIX MO OMPEACIICHUIO

IIpakTuuyeckass padora Ne 28 IlpaBuna u ¢dopmynsl nuddepeHunpoBanus, TabnauLa
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MIPOU3BOIHBIX dJIEMEHTAPHBIX (QYHKITUH

IIpakTuyeckasi pa6ora Ne 29 BrruncieHre MPOU3BOIHBIX CIOKHBIX (PYHKITUH

IIpakTnueckas padora Ne 30 IlpousBojgHas: MEXaHMYECKMH U T'€OMETPUYECKUN CMBICI
MPOU3BOAHON. YpaBHEHHE KacaTeIbHOMU

IIpakTuyeckas padora Ne 31 O6mas cxema uccieqoBanus GyHKIUU

IIpakTuyeckasi padora Ne 32 VcciemoBanue (YHKIMHA € TOMOIIBIO TPOM3BOAHOW H
MOCTPOCHHE TPapUKOB

IIpakTuyeckasi pad6ora Ne 33 HaxoxaeHue HamOOJBIIETO M HAWMMEHBIIETO 3HAYCHUS H
SKCTpeMalIbHBIX 3HaUeHUN QyHKuuuU. [IpuKiagHpie 3a1aun Ha SKCTPEMYM

CamocrosiTesibHas padora: PaboTa ¢ KOHCIIEKTOM JIeKIUMHU. BhIMoiaHeHNe WHIMBUAYAIbHOTO
JOMAIIIHETO 3aJaHus 10 HCCIEeNIOBAaHUIO (YHKIHMU C MOMOINBI0 MNpou3BoAHOH. CocraBieHue
Pa3BEepHYTOI CXEMbI UCCIIEIOBAHUS (PYHKIIHIA.

KonTtpouabHnas pa6ora no teme «IIpousBoanasi pyHKumMu U ee npuMeHeHue».

Tema 3.2 UHTerpas u ero npuMeHeHHe.

Cooepoicanue yuebnoeo mamepuana no meme 3.2

[lepBooOpaznas u wuHrerpan. [IpumeHeHHE ONPENENIEHHOr0 MHTErpaia Uil HaXOXACHUS
Iomaau KpuBOJIMHEHHON Tpaneuun. Popmyna Herotona-JleiOnuna. Ilpumepsl npumeHeHHUsS
MHTErpaia B (GU3NKE U TCOMETPHUH.

IIpakTuyeckasi padora Ne 34 Vnterpan u nepBoobpaszHas. HaxoxaeHue HeEONpeaeIeHHBIX
MHTETPaJIoB IIPU ITOMOLIY CBOWCTB UHTETPAJIOB

IMpakTnyeckas padora Ne 35 MuTerpupoBanre METOI0M 3aMEHbI IEPEMEHHOMN

IIpakTnueckas padora Ne 36 MlurerpupoBanue pa3inuHbIMU METOIaMU

IIpakTnueckas padora Ne 37 Teopema Hpiorona-Jleitbnuna. Beruncnenue ornpeneneHHBIX
UHTErpajoB

IIpakTnyeckas padora Ne 38 BrlunciieHHME ONpPENENEHHBIX MHTErPajJOB METOJOM 3aMEHBI
IIEPEMEHHOMN

IIpakTnueckas padora Ne 39 Brruncnenue miomaaeit Gpuryp 1 o0beMoB Tel

IIpakTnueckas padora Ne 40 Ouznyeckue NpUIOKEHUS HHTETPAJIOB

CamocrosiTeibHasi padora: Pabota ¢ KOHCIIEKTOM JieKUMHU. PemieHue ynpaxHEHUH 10
oOpasiry.

KontpoabHas padora no teme « MHTErpas u ero npuMeHeHue».

Pasznea 4
TEOMETPUS

Tema 4.1 KoopaHATBI M BEKTOPHI.

Cooepoicanue yuebHoeo mamepuana no meme 4.1:

[IpsmoyronbHas (JekapToBa) CHUCTeMa KOOpPAMHAT B IMpocTpaHcTBe. PopMyna pacCTOSHHS
MEXy IBYMsI TOUKaMU. Y paBHEHUS cepsl, niockocmu u npsamotl.

BexTopsl. Moaynb BekTopa. PaBeHCTBO BEKTOPOB. Cl10KEHHE BEKTOPOB. Y MHOXKEHHE BEKTOPA
Ha yucio. Pa3noxeHue BeKTOpa MO HAmpaBJICHUSAM. YTOJ MEXIy IByMsl BekTopamu. I[Ipoekius
BeKTOpa Ha ocbk. KoopaunHatel BekTopa. CkalsipHOE INpOU3BEACHHE BEKTOpOB. lcrosb3oBaHue
KOOpPJMHAT U BEKTOPOB IPH PEIICHUH MAaTeMaTUYECKUX U MPUKIAIHbIX 3a/au.

IIpakTnuyeckas padora Ne 41 Bekrtopsl. [lelictBua ¢ Bekropamu.JlekaproBa cuctema
KOOpJMHAT B MPOCTpaHCTBE. PaccTosiHre MEXly TOUKaMU

IIpakTnyeckas padora Ne 42 JlexkaproBa crucTeéeMa KOOpAMHAT Ha IJIOCKOCTH. YpPaBHEHHUS
MpsIMOM, OKpY>KHOCTH. PelieHue 3a1a4y Ha pacriosioKeHue NPSMbIX Ha TIOCKOCTH

CamocrosiTesibHast padoTta: Pabora ¢ KOHCTIEKTOM JICKITUH.
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BrlinonHenne MHANBUAYAIBLHOTO JOMAIIIHETO 3aJaHusl.
JlomanrHsst KOHTpoJIbHAs paboTa 1o TeMe.

Tema 4.2 IIpsiMmble U IJIOCKOCTH B IPOCTPAHCTBE

Cooepoicanue yuebHoeo mamepuana no meme 4.2

B3aumHoe pacnonokeHue AByX IMpsIMBIX B IpocTpaHcTBe. [lapamnenbHOCTh HpsMONW H
mockoctH. [lapamnensHocTh iockoctel. [leprneHauKyasspHOCTD NPSMOM U TNIOCKOCTH.

IleprienuKyssp ¥ HAKJIOHHAsL. YTOJI MEXKIY IPSIMOM U IUIOCKOCTBIO. JIByTpaHHBIN YTOJL.

Yron Mexay miuockocTsAMHU. [lepneHauKymnspHOCTh JBYX IUIOCKOcTed. ['eomerpuyeckue
npeoOpa3oBaHusl MPOCTPAHCTBA: MapaIICIbHBIA MEPEHOC, CUMMETPHUS OTHOCUTEIFHO IUIOCKOCTH.
[lapannensHoe  mpoektupoBanue. [lmomans  oproroHalbHOM — mpoekuuu.  M3oOpakenue
MIPOCTPAHCTBEHHBIX (PUTYD.

IMpakTnyeckas padora Ne 43 Penienue 3a7a4 Ha apajuieIbHOCTh MIPSMOM U INIOCKOCTH

IIpakTuyeckasi padora Ne 44 Pernienue 3aa4 Ha MEPIICHIUKYISIPHOCTD MPSAMOU U TIJIOCKOCTH

IIpakTtuyeckass paGora Ne 45 Pemenue 3agau Ha NOPUMEHEHHE TEOpPEM O TPEX
MEePIEHIUKYIISIpax

IIpakTnyeckas padora Ne 46 Pemenue 3aa4 Ha apauieibHOCTh MJIOCKOCTEM

I[pakTuyeckasi padora Ne 47 Pemenue 3a1a4 Ha IBYTPaHHBIC YTIIbI

CamocrosiTesibHast pabora: Pabota ¢ KOHCIEKTOM JIEKIUH.

CocraBieHue rioccapus o TeMe.
BrlnonHenne MHANBUAYaIbHOIO TPOEKTHOTO 3aJaHuUs.

KonTtpouabHnas padora no teme «IIpsiMble 1 NJIOCKOCTH B POCTPAHCTBE».

Tema 4.3 MHOrorpaHHMKH M KpyIJible Teja

Cooepotcanue yuebHoeo mamepuana no meme 4.3:

Bepuunsl, pebpa, rpaHu MHOrorpaHHuka. Pas3BepTka. MHororpaHsble yribl. Beimykibie
MHOTOrpaHHuKU. Teopema Ditnepa.

[Tpusma. Ilpsimas u HakaoHHas npusMa. [IpaBunbHas npusma. [apamnenenunen. Kyo.

[Inpamupa. IIpaBunbHas nupamuga. Y cedeHHas nupamMuaa. Terpasap.

Cummerpuu B KyOe, B apaijiesienumese, B Ipu3Me U MupamuIe.

Ceuenus Ky0a, pU3MBI M TUPAMUJIBI.

[IpencraBieHre o MpaBUIBHBIX MHOTOIpaHHUKaxX (TeTpa’npe, KyOe, oKTaszape, JoJeKadape U
HUKOCAdIPE).

[uwiuaap u KoHyc. YcedeHHBIM KoHyc. OCHOBaHME, BBICOTA, OOKOBas MOBEPXHOCTH,
oOpa3yromas, pa3BepTka. OceBble CEUEeHUS U CEUEHUS, TapalIeIbHbIE OCHOBAHMIO.

Hlap u chepa, ux ceuenus. KacarenbHast I10CKOCTh K cdepe.

O6bem u ero wum3Mmepenus. HuterpampHas ¢opmyna odbema. Popmynsl oObema Kyoda,
MPSIMOYTOJIBHOTO MapaieNenurnena, npu3mMsl, nuausapa. @opmyinsl o0beMa MUpPaMHUIbI U KOHYCA.
@®opmMyIbl MJIOLIAM MOBEPXHOCTEH IMIIMHApPAa M KoHyca. PopMmynbl o0beMa IIapa M IUIOLIAAX
cdepsl.

[TonoGue ten. OTHOMIEHUS MIIOMIa/Iel TOBEPXHOCTEH U 0OBbEMOB MOI00OHBIX TE.

IIpakTuyeckasi pa6ora Ne 48 Pernenue 3a1a4 Ha mapasuiesienume] U Kyo

IIpakTnueckas padora Ne 49 Pemenue 3ana4y Ha IpusMy

IIpakTHyeckas padora Ne S0 Penienue 3a1a4 Ha nupaMuy

IIpakTnuyeckas padora Ne 51 Pemenue 3amau Ha BbIUMCIEHHE OOBEMOB M NOBEPXHOCTEH
MHOTOTPaHHUKOB

IIpakTnyeckas padora Ne 52 Penenue 3a1a4 Ha HUIMHIP

IIpakTuyeckas padora Ne 53 Penienue 3a1a4 Ha KOHYC

IIpakTuyeckas padora Ne 54 Pemenne 3amaq Ha map u chepy

IIpakTuyeckasi padora Ne 55 Permenue 3a1a4 Ha KOMOMHAIIMHA TE€OMETPHUECKUX TEI

IIpakTuyeckas padora Ne 56 Perenue 3a1ay Ha KOMOMHAIIMY TE€OMETPUIECKUX TEI
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CamocrosiTesibHast padoTta: PaboTa ¢ KOHCTIEKTOM JIEKITUH.
Cocraienue rioccapus 1o teMe «I'eomeTpuyeckue Tenay.
Pemrenne TUNOBBIX 3a7ad Ha BBIYUCICHHE ITOBEPXHOCTEU U
00BEMOB Fr€OMETPUUECKUX Tell.
CocraBneHne CpaBHUTEIBHOM TaOIHUIIBI IO MHOTOTPAaHHHKAM.
BrinonHenue MHIMBUYaIbHOTO MMPOEKTHOTO 3aJaHUSI.
KonrtpoJsbHas padora no reme « MHOTOIrpaHHMKH U KPYIJIble TeJa.

Pasznen 5
KOMBHUHATOPUKA, CTATUCTHUKA U TEOPUSI BEPOSITHOCTEM

Tema 5.1 DieMeHTbI KOMOMHATOPUKH

Cooepoicanue yuebrnoeo mamepuana no meme 5.1:

OcHOBHBIE MOHATHSI KOMOMHATOPUKU. 3a/1a4d Ha MOJACYET YKCIIa pa3MElIeHUH, TIEPEeCTaHOBOK,
coueTtanuii. Pemenue 3anau Ha nepebop BapuantoB. opmyna 6uHoma HerotoHa.

CpoiicTBa OuHOMHHANBHBIX K03 duimentos. Tpeyronsuuk [ackans.

IIpakTuyeckasi padora Ne 57 PemeHue KoMOMHATOPHBIX 3a7a4. Pa3menienus, couetanus u
MepecTaHOBKU

CamocrosiTesbHas padora: PaboTa ¢ KOHCIIEKTOM JIEKITUH.

Tema 5.2 Dy1eMeHTHI TEOPUM BEPOSATHOCTEH M MATEMATHYECKOH CTATUCTHKH

Cooepoicanue yuebnoeo mamepuana no meme 3.2

CoObITHE, BEpOSTHOCTH COOBITUS, CIOXKEHME U YyMHOXKeHHE BeposTHocTeil. Ilonstue o
HE3aBHCUMOCTH cOObITHI. JluckpeTHast ciyyaiiHas BeIMUMHA, 3aKOH €€ paclpeieIeHusl.

YucnoBble XapaKTePUCTHKHM TUCKPETHON ciydaiiHON BenuuuHbl. [IoHATHE 0 3aKOHE OOIbIIMX
qrces.

IIpencraBnenue naHHBIX (TaONMIBL, JAWArpamMMbl, TpadHKu), TeHepajbHas COBOKYIHOCTB,
BbIOOpKA, cpeiHee apumeTnueckoe, Meauana. [loHsTue o 3ajauax MaTeMaTu4ecKOl CTaTUCTHKH.

IIpakTnyeckas paGora Ne 58 Kiaccuueckoe omnpeneneHue BEPOSATHOCTH, CBOMCTBa
BEPOATHOCTEM, TEOpEMA O CYMME BEPOATHOCTEN. BbhIunciaeHne BEpOsITHOCTEN.

CamocTosiTe1bHasi padoTa: PaboTa ¢ KOHCIIEKTOM JIEKIIHH.
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7 XAPAKTEPUCTHUKA OCHOBHBIX BUI0B YYUEHOM JIEATEJIBHOCTH

OBYUYAIOIIUXCHA
Cooepirrcanue Xapaxkmepucmuka 0CHOGHBIX U008 OesAMEIbHOCHU 00YUalOue2ocs
00yueHusn (na yposne yuedoHvIx Oeiicmeuit)
BBenenne O3HakOMJIEHHE C POJIbI0 MAaTeMaTUKU B HayKe, TEXHHKE, SKOHOMHUKE,

WH(OPMAIIMOHHBIX TEXHOJIOTHSIX U IPAKTHYECKOH JIeATeTHbHOCTH.
O3HakoMJIeHHE C LENSIMU W 3aJayaMd M3y4eHHUS MaTeMaTUKH IMpu
ocsoernu npodeccuii CI1O u cenmansuocteit CI10.

AJI'EBPA

Pa3zBurtne nousarus
0 Yucie

Bremonnenue apudmernyeckux AeWCTBUN HaJ dYHCIaMHU, CcoyeTas
YCTHBIE U IUCbMEHHBIE IPUEMBI;

HaxoxneHne nNpuOMMKEHHBIX 3HAYCHUS BEIMYMH W IOIPEIIHOCTCH
BBIYMCIICHUN (aOCOMIOTHOW M OTHOCUTENBHOM); CpaBHEHHE YHMCIIOBBIX
BBIPKCHUI;

HAXOXKJCHHE OIMIMOOK B MPeoOpa30BaHUAX M BBIYMCICHHUAX (OTHOCHTCS
KO BCEM IIYHKTaM IIPOrPaMMBI).

KopHu, crenenn,
JOorapu(pmol

O3HakOoMJIEHME C TIOHATHEM KOpHS N-ui cBOicTBaMH
PaauKaJIOB U C IPABUJIAMH CPAaBHEHUEM KOPHEH.

DOpMyIMpPOBAHUE ONPENEIIEHUS KOPHS U CBOMCTB KOpHEW. Brruncienue n
CpPaBHCHUE KOpDHEW, BBIIIOJHEHUE TPUKUAKM  3HAYECHUS  KOPHSL.
[IpeobpazoBanue 4YHCIOBHIX M OYKBEHHBIX BBIPAKECHUH, COACPMKAIINX
pagyKaIbl.

Boinonnenue pacuetoB no ¢GopmyliaM, COJIEPXKALIUM  PaTUKaJIbI,
OCYIIECTBIISIS HEOOXOIMMBIE TTOICTAHOBKH U TIPE0Opa3OBaHMS.
OmnpeneneHne paBHOCWIBHOCTH BBIPQXKCHMM C paguKanamu. Pemenue
VPPALMOHAIIBHBIX YPABHEHUI.

O3HaKOMJIEHHE C TOHATUEM CTENEHU C JEMCTBUTEIbHBIM [TOKA3aTEIEM.
HaxoxxneHue 3HaYeHHH CTENeHH, HCIONb3ys NpU HEO0OXOAMMOCTH
MHCTPYMEHTAIILHBIE CPEJICTBA.

3anucbiBaHUE KOpHS N-Ii CTENEHW B BHJIE CTENEHH C JPOOHBIM
MoKasaTesieM U Ha00OopOoT.

DopmyIHpOBaHUE CBOWMCTB CTENEHEW. DBpluncieHue creneHen ¢
pallMOHAJIbHBIM  IIOKA3aTEJIEM, BBINOJHEHUE MPUKUIKA 3HAYCHUS
CTEIIEHU, CPABHEHHUE CTEIICHEN.

[TpeoOpa3oBaHue YMUCIOBBIX U OYKBEHHBIX BBIPQXKEHUH, COIEpIKALINX
CTENEHH, IPUMEHSISI CBOMCTBA. PellleHne nokasaTelIbHbIX ypaBHEHUM.
O3HakoOMJIEHHE C MPUMEHEHHEM KOPHEW M CTENEHEN IpU BBIYMCICHUU
CpPeIHMX, NpPHU JEICHUM OTpe3Ka B «30J0TOM Ce4YeHUW». Pemenue
IIPUKJIAIHBIX 3a7ja4 Ha CJI0KHBIE MPOLICHTHI

CTCIICHU,

IIpeoOpa3zoBanue
ajnredopanmyecKkux
BbIPAKEHU I

BrimontHeHne mpeoOpa3oBaHU  BBIPAKECHHM, TpuUMeHeHue (opmyi,
CBSI3aHHBIX CO CBOWCTBAMU CTETICHEW U JIorapu(MoB.

Onpenenenne 00IACTH JOMYCTUMBIX 3HAUYEHUH JOTapUMUUECKOTO
BbIpaxkeHHsl. Pemienue morapuMuueckux ypaBHEHUH.

OCHOBBI TPUTOHOMETPUH

OcHOBHBIE
MOHATHUSA

N3ydenune paguaHHOro METO/1a U3MEPEHUS YIJIOB BPAILLICHUS U UX CBS3U
c rpagycHoil Mepoil. M300pakeHne yriioB BpalleHHs] Ha OKPYXHOCTH,
COOTHECEHHE BEJIMYMHBI YIJIa C €T0 PACIIONI0KEHUEM.

dopmynHpoBaHUE ONPEACICHUM TPUTOHOMETPUYSCKUX (DYHKIIUH IS
VIJIOB TIOBOPOTa M OCTPBIX YIJIOB MPSMOYTOJIBHOTO TPEYroJbHUKA U
06’b$ICHeHI/Ie HUX B3aNMOCBA3U.
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OcHOBHBIE

- HpI/IMeHCHI/IC OCHOBHBIX TPUT'OHOMETPHUYCCKHX TOXACCTB JUIA

APKTAHI'CHC YHCJIA

TPUTOHOMETPHYECKHe BBIYHCIICHHUS] 3HAYCHHH TPUTOHOMETPUUYECKHX (YHKIIMNA TIO OJHON W3
TOXKAECTBA HUX.
IIpeoOpaszoBanust |— l3ydyeHre OCHOBHBIX (DOPMYNT TPUTOHOMETPUH: (OPMYIBI CIOKEHHS,
MPOCTEHIIHNX yIBOCHUS, MPEOoOpa3oBaHUSI CYMMbl TPUTOHOMETPHUUYECKUX (YHKIHMHA B
TPUTOHOMETPHYECKUX MPOU3BEJICHUE W TPOU3BEIACHUS B CYMMY U [PUMEHEHHE IIpH
BbIPa:KeHUH BBIYMCIICHUM  3HAYEHUs  TPUTOHOMETPUYECKOIO  BBIPAXKEHUA U
YIIPOLEHUS €TO.
— O3HakOMJIEHHE CO CBOMCTBAMU CUMMETPHUU TOUEK HA €IMHUYHON
OKPYKHOCTHU M PUMEHEHHE UX JJIsl BBIBOJA (OPMYJI IPUBEICHUSI.
pocreitmme — Pemenne 1o ¢opMylraM H 1O TPUTOHOMETPUYECKOMY KPYTY
TPUIOHOMETpHYec MPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUH.
KHe YpaBHEHMA M | — [IpuMeHeHHEe OOIIMX METOJOB PEIICHUS ypaBHEHUH (IpHUBEICHUE K
HEPaBCHCTBA JIMHEMHOMY, KBapPaTHOMY, METOJ| PA3JIOKEHHUSI HA MHOXKUTEIIN, 3aMECHBI
MIEPEMEHHOI ) P PEHICHUH TPUTOHOMETPHUUECKUX YPABHEHHI.
—  VYMeHue OTMEYaThb Ha Kpyre pelieHus MPOCTEUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB.
ApKcHHYC, — O3HaKOMJICHHE C IOHSITHEM OOPATHBIX TPUTOHOMETPUUECKUX (PYHKIIHIA.
APKKOCUHYC, — MH3yueHue onpeneneHnil apkCUHYyca, apKKOCUHYCA, apKTaHT€HCa YUCa,

dbopMynupoBaHue UX, H300paK€HHWE HA EIUHUYHOU OKPYKHOCTH,
IPUMEHEHNE IPU PEILICHUU YPAaBHEHUI.

®YHKIIUU, UX CBOMCTBA U TPA®UKH

3aBHCHUMOCTEH B
pPeajibHbIX NpoLeccax
" ABJICHUAX

DOyHKIUN — O3HakoOMJIEHUE C MOHSATUEM NEPEMEHHOW, MPUMEPAMH 3aBUCUMOCTEMN
IHonsiTHe 0 MEXy ePEMEHHBIMU.
HENpPepeIBHOCTH | — (3HAKOMJICHHE C TMOHATHEM rpaduka, OmpeneseHne MPUHAIICKHOCTH
[N Touku rpaduky ¢yHkiuu. Omnpenenenue no Gopmyne mnpocTeimei
3aBUCHUMOCTH BuAa ee rpaduka. Belpaxenwe mo ¢opmyne OgHOU
MIEPEMEHHOM Yepe3 Apyrue.
— OgsHakoMJieHHE c ompereneHueM GYHKIUU, (OPMYyIUPOBAHUE E€ro.
HaxoxaeHue obnactu onpesenenus U 001acT 3Ha4YeHUH PyHKINU.
CaoiicTBa — O3HakoMJieHHE ¢ TMpuMepamMu (PYHKIIMOHAIBHBIX 3aBUCUMOCTEH B
bynxnun. pEATBHBIX MPOLECCAX U3 CMEKHBIX JUCIUILIMH.
I'paduyeckas — O3HakoOMJIEHHE C JOKa3aTeJIbHBIMU PACCYKIECHUAMH HEKOTOPBIX
HHTEpHpeTanus. CBOMCTB JIMHEHHOM M  KBaApaTU4YHOM (QYHKUUH, TpOBEACHUE
ITIpumepnbl WCCJICIOBAaHMS JIMHEWHOW, KYCOUYHO-JIMHEHWHOW, APOOHO-TUHEHHON W
GYHKIHOHAIBHBIX KBaJpaTUuHOM (yHKIMI, moctpoeHue ux rpagpukos. Iloctpoenue u

yreHue rpa¢pukoB GpyHKuui. VccnenoBanue QyHKIUH.

— CocraBienue BUI0B (YHKIMI 1O JAHHOMY YCJIOBHIO, PEIIEHUE 3a/1ay
Ha HKCTPEMYM.

— Brinonnenue npeoOpa3oBanuii rpaduka GyHKINH.

Oo0partHble — H3ydyeHue moHATHA 0OpaTHOM GYyHKIMH, ONpeAeieHWe BHIA U
pyHKIHT noctpoeHue rpaduka obpaTHOW (GYHKIMH, HAXOXKIACHHE €€ 00IacTh
onpezeneHuss U obnactu 3HaueHuil. IlpuMenenue cBoiicTB (pyHKUUN
IIPYU UCCIIEI0BAaHUH YPABHEHUM U PELLIEHUH 3a/1a4 Ha SKCTPEMYM.
— (O3HaKOMJICHHE C OHSITHEM CIIOKHOU (DYHKIUH.
Crenennsie, — Bbluncnenne 3HaueHuMH  (QYHKUMM 1O  3HAUEHHIO  apryMEHTa.
nokasarteJibHbIe, OmnpezneneHue MOJIOXKEHUS] TOYKM Ha Trpaduke Mo ee KOOpAUHATaM WU
JorapugMuyecKue u Hao000pOT.
FPUTOHOMETPUYECKHE — llcrionb30BaHue CBOMCTB (PYHKUMH Ui CpaBHEHHS 3HAUEHUH CTereHeil
(pynkunun. O0paTHbie ¥ J10rapu(pmMoB.
FPUTOHOMETPHICCKUE —  []ocTpoeHue rpad)UKOB CTETICHHBIX U JTIOTAaPU(PMUICCKUX (HYHKIIHMA.
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byHkunn

Pemenne rmoka3aTenpbHBIX M JIOTApU(PMUYECKUX  ypaBHCHHH U
HEPaBEHCTB 10 U3BECTHBIM AJITOPUTMAM.

O3HakoOMJICHUE C TIOHSATHEM HEINPEPHIBHOW IMEPUOAMYECCKON (DYHKIIHH,
dbopMyIMpOBaHHE CBOWCTB CHHYCa M KOCHHYyCa, IIOCTPOCHHUE UX
rpaduKoB.

O3HakoOMJICHHE C TIOHSATHEM TapMOHUYECKHX KOJICOAHUW W IIpUMEpamMu
rapMOHHMYECKUX KOJIeOAHWUW JUIsl ONHCAHUS TPOIECCOB B (U3UKE U
JOpyrux o0JacTsax 3HAHUS.

O3HakOMJICHHE C TIOHSATHEM pPa3pPbIBHOW NEPHOIUYECKON (YHKIIWH,
(dbopMyIUpOBaHHE CBOWCTB TAaHIE€HCA M KOTAHTEHCA, IMOCTPOCHUE HX
rpaduKoB.

[IpumeHenne  CBOMCTB  (PYyHKIMEH  UISI  CpaBHCHHMS  3HAYCHUU
TPUTOHOMETPUYECKUX  (PYHKITMH, pelieHUus TPUTOHOMETPUUECKHUX
YpaBHEHUM.

[Toctpoenue rpadukoB OOPATHBIX TPUTOHOMETPHUECKUX (YHKIUN U
ompenenaeHue mo rpadukamM UX CBOMCTB.

Brimonnenue npeodpa3zoBaHus rpaguKoB.

HAYAJA MATEMATHYECKOI'O AHAJIM3A

[lociiexoBaTe IbHOCTH

O3HakomileHHME C  IOHATHEM  YUCJIOBOM  IOCIEN0BATEIbHOCTH,
crioco0amH ee 3a/1aHusl, BBIYUCICHUSIMU €€ YJICHOB.

O3HaKOMJICHHE C ITOHATHEM IIpeiena 0CIeJ0BATEIbHOCTH.
O3HaKOMJIEHHE C BBIYMCICHUEM CyMMbI OECKOHEUHOI'O YHCIIOBOIO psijia
Ha IpUMEpe BBIYUCIEHUS CyMMbl OECKOHEYHO  yObIBaroIei
F€OMETPHUYECKON ITPOTPECCUM.

Pemenne 3amau Ha mnpumeHeHue (opMyabl CyMMbl OECKOHEYHO
yObIBaIOLIE r€OMETPUUECKON TPOTPECCUHU.

IIpousBoanas u ee
NpUMEHeHHe

O3HaKOMJIEHHE C TOHATHEM ITPOU3BOIHOM.

N3ydenue u GpopmMyaupoBaHuEe €€ MEXAaHUYECKOTO U T€OMETPUUYECKOTO
CMBICJIA, U3yUYEHUE AITOPUTMA BBIUMCIEHMS IPOM3BOAHON Ha IpHUMEpe
BBIYUCIICHUs] MTHOBEHHOW CKOPOCTH U YIJIOBOro Ko3dduiuenra
KacaTeJIbHOM.

CocraBneHue ypaBHEHHUs KacaTeabHOM B 00IIEM BU/IE.

VYcBoenue mnpaBun  JguddepeHIUpoBaHns, TaOIMIBl MPOU3BOJHBIX
AJIEMEHTApHbIX (YHKIMHA, NpUMEeHeHue Uil JudQepeHIMpoBaHus
(GyHKIIMH, COCTaBIIEHUS] ypaBHEHUS KacaTeJIbHOM.

N3yueHne TeopeM O CBSI3M CBOWCTB (YHKIMH U IPOU3BOIHOM,
(bopMynHUpOBKa UX.

[IpoBeneHre C TOMOINBIO TPOU3BOAHOM WCCIENOBAHUS (YHKIIWH,
3alaHHOoN (hopMYyIIOii.

VYcTaHoBeHHE CBA3M CBOMCTB (YHKIMH M MPOU3BOJAHOM MO UX
rpagukam.

IIpuMeHeHre TPOW3BOAHOM [UIs pEIIEHUs 3aJad Ha HaXOXKICHUE
HanOOJIBIIEr0, HAMMEHBIIETO 3HAUYCHHSI U Ha HAX0XKJICHHE IKCTpEMyMa.

IlepBooOpa3Has u
HHTErpaji

O3HakoMJIEHHE C TOHITHEM UHTErpasia u epBooOpa3Hoii.

W3ydeHue npaBuia BeIUKCIEHUS IepBO0Opa3Hoil 1 Teopembl HproToHA-
JleiiOHMIIA.

Pemenne 3amay Ha CBS3p NEpBOOOpPAa3HOM U ee  MPOU3BOAHOM,
BBIYHCIICHHUE TTEPBOOOPA3HOM JJIsl JTAHHOU (DYHKITHH.

Pemenne 3amau Ha DOpUMEHEHHWE MHTErpajga JJil BBIYMCIICHUS
(U3MUECKUX BETUYUH U TUIOMIAICH.
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YPABHEHUSA U HEPABEHCTBA

YpaBHeHus u
CHCTEMBI
YPaBHEeHUH
HepaBencrBa u
CHCTEMBI
HEPaBEeHCTB C
ABYyMS
nepeMeHHbIMH

O3HakOMJICHME C  MPOCTCUIIUMHU  CBEACHHUSIMH O  KOPHSX
anreOpanvdecKux ypaBHEHUU, MOHSATUSMU HCCIEAOBAHUS YPABHCHHN U
CUCTEM YPaBHEHMI.

W3ydeHne Teopuu PaBHOCHILHOCTH YPaBHCHHH M €€ NPUMEHCHUS.
[ToBTOpEeHME 3amUCH pEIICHHUS CTaHIAPTHBIX YypaBHEHUH, MPUEMOB
npeoOpa3oBaHus  ypaBHEHUIl JUIsi CBEJEHHS K CTaHAApTHOMY
YPaBHEHUIO.

Pemenne pamoHanbHBIX, HWPPALUOHANBHBIX, IOKa3aTeNbHBIX U
TPUTOHOMETPHUECKUX YPABHEHHUM U CUCTEM.

Hcnons3oBanue CBOWCTB u TpadukoB (yHKIMNA i pemieHus
ypaBHeHUU. [I0BTOpeHNE OCHOBHBIX TPHEMOB PEIICHUS] CHCTEM.
Pemennie ypaBHEeHUI ¢ MpUMEHEHHEM BCEX MPUEMOB (Pa3JIOKEHUS Ha
MHOXKWTEIM,  BBEJACHHUS  HOBBIX  HEU3BECTHBIX,  ITOJCTAHOBKH,
rpaguIecKoro MeTo1a).

Pemienne cucteM ypaBHEHHI ¢ MPUMEHEHHUEM PA3JIHYHBIX CIIOCOOOB.
O3HakomiieHHE C OOIIMMH BOIPOCAMH PEIICHHS HEPaBEHCTB U
UCIIONIb30BaHUE CBOWCTB W TpadukoB (YHKUMH TpU pelIeHUU
HEPaBEHCTB.

Pemenrie HepaBeHCTB M CHUCTEM HEPABEHCTB C MPUMEHEHHEM
pa3IMYHBIX CIIOCOOOB.

[Tpumenenue MaTeMATHYECKUX METOJIOB TUTS pelIeHus
COJICPKATENBHBIX 337a4 W3 Pa3IUYHBIX O00JIACTCH HAYKH W MPAKTUKH.
HuTepripeTrpoBaHie pe3ylbTaTOB C YY€TOM PeabHbIX OrPAaHUYCHUN.

3JEMEHTHI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEN U CTATUCTUKH

OcHoBHBIE
MOHSATHSA
KOMOHMHATOPHUKH

N3yuenune mnpaBuia KOMOWHATOPUKM M TPHUMEHEHHE IpH pELICHUU
KOMOWHATOPHBIX 3a7a4.

Pemenne KOMOMHATOpHBIX 3aJady METOAOM Iepedopa M MO MPaBUIY
YMHOXXEHHUS.

O3HakoOMJIEHHE C TIOHSATHSMH KOMOWHATOPHKH: pa3MEIICHUSIMH,
COYETaHUSIMH, TIEPECTAHOBKAMH U (HOPMYJIaMH JJIs1 UX BEIYUCICHHS.
OObsicHeHHe M mMpuUMeHeHue (opMyJ JJIs BBIYUCICHUS pa3MEIleHH,
NEPEeCTaHOBOK U COYETAHUI MPH pelIeHUH 3aj1au.

Oznakomienue ¢ 6uHoMoM HetoToHa u TpeyronsHukoM Iackass.
Pemenne mpakTHYeCKHX 3aad C WCIOJIb30BAHUEM IOHITHN M TPaBUII
KOMOWHATOPUKH.

JJieMeHTbI TEOPUH

I/I3y‘{eHI/IC KIIaCCUYCCKOr'o  ONpCACJICHUA  BCPOATHOCTHU, CBOICTB

BEpPOSATHOCTEH BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEM.

— PaccmoTrpenue npuMepoB BBIUHCIEHUS BEPOATHOCTEH. Pemenue 3amau
Ha BBIYMCIIEHUE BEPOSITHOCTEH COOBITH.
IIpeacraBienue — OspakoMmiieHHE C NpEACTABJIICHUCM YHCIOBBIX JaHHBIX H HX
JAHHBIX (TAa0IUILBI, XapaKTEPUCTUKAMH.
AuarpaMmbsl, — Pemenne npakTudyeckux 3ajad Ha OOpaOOTKY YMCIOBBIX JAaHHBIX,
rpaguxn) BBIYMCJIICHUE UX XapPaKTCPUCTHK.
I'EOMETPUSA

IIpsimbie n —  @opMynupOBKa M IMPUBEIECHUE J0KA3aTEIbCTB NPHU3HAKOB B3aUMHOIO
IJIOCKOCTH B pPacoJIOKEHUSI NPSIMBIX U IUIOCKOCTeW. Pacrio3HaBaHue Ha depTexax u
NMPOCTPaHCTBE MOJEIIAX Pa3IU4YHBIX CIIy4aeB B3aMMHOI'O PACIIOIOXKEHHS MPSAMBIX U

MJIOCKOCTEM, ApTyMEHTUPOBAHUE CBOUX CYKICHUM.
DopmyIMpOBaHUE ONPEAECIEHUN, IPU3HAKOB U CBOWCTB IapasuleIbHbIX
Y IEPHEHANKYJISIPHBIX MJIOCKOCTEH, IBYTPAHHBIX U JTMHEHHBIX YTJIOB.
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BrlmlontHEHNE TIOCTPOCHHS YIJIOB  MEXKIY NPSIMBIMH, TMPSIMONW U
MJIOCKOCTHIO, MEXKAY TJIOCKOCTSIMU TIO ONMMCAHHMIO W PAcTO3HABaHUE WX
Ha MOJICJIfX.

[IpumeHeHne TPU3HAKOB W CBOMCTB PACIOJOXKCHHUS TMPAMBIX H
MJIOCKOCTEH MpH PEIICHUH 3a1a4.

N300paxeHne Ha pUCYHKaX M KOHCTPYUPOBAHME Ha MOJAEIAX
NEPIEeHIUKYISAPOB U HAKJIOHHBIX K IUIOCKOCTH, MPSMBIX, MapauIeIbHBIX
IUIOCKOCTEH, YIJIOB MEXKAY MPSMOM W TUIOCKOCTBIO U OOOCHOBaHHWE
MOCTPOCHUS.

Pemienne 3amay  Ha  BBIUMCICHHE TEOMETPUYECKUX  BEJIMYMH.
OrnucbiBaHUE PACCTOSIHUSL OT TOYKM JO IJIOCKOCTH, OT MPSIMOM 10
IUIOCKOCTH, MEXY IJIOCKOCTAMHU, MEXKIY CKPEIIUBAIOIIUMU MPSIMBIMHU,
MEXy IPOU3BOJIBHBIMU (PUTYpaMU B IPOCTPAHCTBE.

DopMyTUPOBaHUE U JIOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUAX
(TeopeMbl CyIIeCTBOBAaHHUS, CBOMCTBA).

N300paxeHne Ha 4epTekax M MOJENSAX PacCTOSAHUS U OOOCHOBAaHHE
cBomx cyxaeHui. OmpeneleHUe W BBIYUCICHHE pACCTOSHUN B
npoctpanctBe. [Ipumenenue ¢GopMyn U TeopeM IUIAHUMETPHUH IS
pelieHus 3a1a4.

O3HakoMJIEHHE C MOHATHEM NapaJIEIbHOIO MPOEKTUPOBAHUS U €ro
cBoiictBamu. DOpMyNIHPOBAHHE TEOPEMBI O IJIOMIAAX OPTOTOHAIHHOU
MPOEKIIMU MHOTOYTOJIbHUKA.

[Ipumenenue Teopuu Jis OOOCHOBAaHHUS TMOCTPOSHUN U BBIUMCICHUU.
ApPryMEHTHPOBAHHUE CBOUX CYXJIECHHUUA O B3aMMHOM paCIOJIOKEHUU
MPOCTPAHCTBEHHBIX QUTYD.

MHOrorpaHHUKHU

Onucanne M XapakTepUCTUKA Pa3JIMYHBIX BHUJOB MHOTOIPAaHHUKOB,
MIEPEUHCIICHNE UX JJIEMEHTOB U CBOKWCTB.

N300pa’keHre MHOTOIPaHHMKOB M BBINOJIHEHHE TIOCTPOCHUS Ha
U300paKeHHUSIX U MOJIENISIX MHOTOTPaHHUKOB.

Bpluncnenne JIMHEHHBIX JJIEMEHTOB M YIJIOB B INPOCTPAHCTBEHHBIX
KOH(UTypauusx, apryMeHTUPOBAHNUE CBOUX CYXACHHM.
XapakTepucTuka u n300pakeHue CEUEHHH, paszeepmku
MHO202PAHHUKOG, BBIYUCIIEHUE TUIOIAEH TOBEPXHOCTEH.

[Toctpoenne mpocTeHmMX ceyeHud Ky0Oa, TMpU3MbI, NUPAMUIBL.
[TpumeHeHue GakTOB U CBEICHUN U3 TUIAHUMETPHH.

O3HakoMjeHHME €  BHJAMUM  CUMMETpUH B IPOCTPAHCTBE,
dbopMyIUpOBaHUE  OMPENEICHUNH U CBOMCTB.  XapaKTepUCTHKa
CUMMETPUH TEJI BPaIllEHUsI U MHOTOTPAaHHUKOB.

[IpuMeHeHne CBOMCTB CHMMETPHH IIPU PELICHHUH 3a/1a4.
Hcnonp3oBaHrne MNpUOOPETEHHBIX 3HAHUM JUIS HUCCIENOBaHUS U
MOJICJINPOBAHUS HECIIOKHBIX 3a/1a4.

N300pakeHre OCHOBHBIX MHOTOTPAaHHHUKOB M BBINOJIHEHHE PUCYHKOB
10 YCJIOBUSM 33/1a4.

Tenau
NMOBEPXHOCTH
BpalleHud

O3HakoMJieHHME C BHUJaMH Tel BpauleHus, (QOpMyIMpOBaHUE HX
ONPEIEIIEHUN U CBOMCTB.

DopMyJIIMPOBAHUE TEOPEM O CEUYECHHMH IIapa MIOCKOCTHIO U IJIOCKOCTH,
KacaTelbHOHU K cepe.

XapakTepucTuKa U H300pakeHHe TeJ BPAIlIeHHs], UX Pa3BEPTKH, CCUCHHUS.
Pemienne 3a7ad  Ha MOOCTPOEHUE CEUCHWH, BBIUMCIECHUE JJIUH,
paccrossHuM, yrioB, Iuiomanei. I[IpoBeneHue — AOKa3aTEIbHBIX
pacCyXIECHUM MPU PEIICHUU 3a/1a4.

22




[IpyuMmeHeHre CBOWMCTB CHMMETPUM TIPpU PENIEHUWM 3aJad Ha Tena
BpallleHus1, KOMOMHALINIO Tel.

N300paxeHre OCHOBHBIX KpPYIJIBIX TEJl W BBINOJIHEHHE PUCYHKA I10
YCJIOBUIO 3aJ1a4H.

HN3mepenus B
reoMeTpuu

O3HakoMJIeHHE C TOHSATUSMHU IUIOIIAAU M o0beMma, akcuoMaMu U
CBOMCTBaMH.

Pemenne 3amauy Ha BBIYUCICHWE IUIOMIAJIEH TUIOCKUX QUIYp C
MPUMEHEHUEM COOTBETCTBYIOIIUX (GOpMYI U (PAKTOB U3 MIIAHUMETPHUHU.
W3ydeHue TeopeM O BBIYMCIEHUU OOBEMOB MPOCTPAHCTBEHHBIX Tell,
peleHue 3a1a49 Ha MpuMeHeHUe GopMYIT BBIYUCICHUS 00bEMOB.
Wzyuenue Qopmyn JUisi BBIUMCICHUS IUIOMIAJIEH IMOBEPXHOCTEH
MHOTOIPAHHUKOB M Ten BpamieHus. (O3HaKOMJIEHHE C METOJ0M
BBIUMCJICHHSI TUTOMIAAN TIOBEPXHOCTH C(HEpHI.

Pemenne 3amay Ha  BBIYMCIICEHME  IUJIOIIAJEH  IOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJI.

KoopauHaTtsl u
BEKTOPbI

O3HAKOMJICHHE C ITIOHITUEM BCKTOpA.

N3ydyenne JekapTOBOM CHCTEMBI KOOpPAMHAT B  IPOCTPAHCTBE,
MIOCTPOEHUE MO 3aJaHHbIM KOOpAMHATAM TOYE€K U IUIOCKOCTEH,
HaXO0XJIEHNE KOOPJNHAT TOYEK.

Haxoxnenue  ypaBHEHHHl  OKpPYXHOCTH,  chepbl,  ILIOCKOCTH.
Boluncnenue paccTosSsHUNA MEXIy TOUKAMU.

N3ydenune cBOMCTB BEKTOPHBIX BEJIWYMH, IIPABUJI PA3JI0KEHUS BEKTOPOB
B TPEXMEPHOM IPOCTPAHCTBE, IPABUJI HAXOKICHHUSI KOOPAUHAT BEKTOPA
B MPOCTPAHCTBE, NpaBWI JACHCTBUH C BEKTOpamH, 3aJlaHHBIMU
KOOpPAMHATAMM.

IIpruMeHeHne Teopur IpU PELICHUH 3aJay Ha JEWCTBUS C BEKTOPaMHU.
N3ydeHne  CKaISIpHOTO  MPOU3BEACHUS  BEKTOPOB,  BEKTOPHOIO
YpaBHEHUS MPSIMOU U TUIOCKOCTH

[IpruMeHeHrne Teopur NpHU PEIICHUU 3a]lad Ha JICMCTBHUS C BEKTOpPaMHU,
Ha KOOpPJMHATHBIM METOJ, MPUMEHEHHE BEKTOPOB I BBIYMCICHUS
BEJINYMH YIJIOB U PACCTOSHUM.

O3HakoMJIEHHME C JIOKa3aTelbCTBAMHU TEOPEM CTEPEOMETPUU O
B3aMMHOM PAacCIOJ0KEHUN MNPSIMBIX U IUIOCKOCTEN € HCIOJIb30BAaHUEM
BEKTOPOB
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8 TEMbI UHANBUAYAJIBHBIX ITPOEKTOB

B xozxe m3yuyenus mporpaMmel 0011e00pa3oBaTeNbHON yueOHOM AUCHUIUIMHBI 00yJarOIIuecs
MOTYT BBIOpaTh OJHY M3 NPEAJONKEHHBIX TeM Ul Pa3pabOTKH HHIUBUAYAJIbHOI'O IPOEKTAa WIH
IPEUIOKUTh COOCTBEHHYIO TEMY.

OYHKIHH B IPUPOJIE U TEXHUKE.

MeTto/1bl penieHns I0Ka3aTeNbHbIX YPaBHEHUN U HEPABEHCTB.
Mertoap! pemieHus Jorapu(MUIecKUX YpaBHEHHH U HEPABEHCTB.
Jlorapudmuueckas ynkuus. Yucio e.

Pacmmmpenne noustus yncina. 3aueM HYKHbl HOBBIE UHCIIA.
[TonsipHas cucrema KOOpAMHAT.

Kpartkuii cnpaBoyHuK mo MaremaTuke i 1 Kypca.

BekTopHoe 3aaHue npsMbIX U IIOCKOCTEH B TPOCTPAHCTBE.
[TpumeHeHue onpeaeeHHOro HHTerpata

. I'padmueckoe pelieHue ypaBHEHUI U HEPABEHCTB.

. IIpaBuiIbHBIE U NOJIYTIPABUIIbHBIE MHOTOTPAaHHUKH.

. KoHnueckue ceueHns U NX IPUMEHEHUE B TEXHUKE.

. IonsiTie nuddepeHnmana u ero MpUIOKEHHS.

. UccrienoBanue ypaBHEHUI U HEPABEHCTB C MAPAMETPOM.

. @yHKIMS B IOCJIOBULIAX U IOTOBOPKAX.

. Teopus BEposATHOCTHU B HallleH )KU3HU

. KommuiekcHble uncia 1 ux NpuMeHeHHe

. Tpuronomerpus B pu3MKe U apXUTEKTYypeE.

. [Tupamuia, KaKk UCTOPUUECKUM U MaTEMaTHUECKUN OOBEKT

. IIpon3BogHas B XUMUU U OUOJIOTHH

. MHOrOrpaHHHUKH B apXUTEKTYpE.

. O6bemsl B tudepeHanbHO- UHTErpalbHOM UCUHUCICHHH.
. Ilupamuia, kKak reOMeTpUIECKUI U MaTeMaTHYeCKUi 00BEKT.
. IIpuMeHeHne NpOn3BOJHON NIPH PEIIEHUN HAa ONTUMH3ALUIO.
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9 YYEBHO-METOJUYECKOE U MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHUE
ITPOI'PAMMBbI YYEBHOU JUCHUITJINHBI

OcBoeHue mporpaMMmbl ydeOHOM TUCHUIUIMHBI «Marematuka» TpeOyeT Haiuyusi y4eOHOro
KaOMHETa B COOTBETCTBHUHU CO CIEIUATBHOCTBIO:

Iugp HasBanue crienuajbHOCTH HaumeHnoBanue kadnHera
crnenuab-
HOCTH
08.02.01 CTpouTenbCTBO M JKCIUTyaTalusl 3JaHuid W | MaremaTtuku
COOPYKECHUI
08.02.09 MoHTax, HaJlagKa u aKcIuTyaTamnus | Marematuku

AIIEKTPOOOOPYI0BAHUS MIPOMBIIUIEHHBIX u
rPaKJIaHCKUX 3aHUI

09.02.01 KoMmbroTepHbie CHCTEMBI M KOMIIJIEKCHI MaremMaTu4ecKuX TUCIIUAILINH
09.02.03 [IporpammupoBaHue B KOMIIBIOTEPHBIX CUCTEMax | MareMaTH4eCKuX JTUCIUTLIAH
13.02.11 TexHuueckass HSKcIUTyaTaluss U oOciyxuBaHue | Marematuku

JJIEKTPUYECKOTO M JJIEKTPOMEXAHUYECKOT0
000pyoBaHus (10 OTPACIIsSIM)

15.02.01 MoHTax u TEXHUYECKAs sKcITyatanust | MaTemMaTuku
IPOMBIIIJICHHOTO 000py10BaHus (TI0 OTPACIISIM)

15.02.03 TexHuueckass 3KCIUlyaTallMs THApaBIMuYecKux | Marematuku
MalIIIHH, THAPOIIPUBOJIOB u
THJIPOITHEBMOABTOMATHKH

15.02.07 ABTOMaTH3aIUs TEXHOJOTHYECKHX IPOIECCOB W | MaremaTuku
MIPOU3BOJICTB (IO OTPACIISIM)

22.02.01 Metaiyprus Y4epHbIX METAJIJIOB MatemaTuku

22.02.05 O0paboTKa METaJIOB JIAaBJICHUEM MaremMaTtuku

23.02.03 TexHuueckoe  oOCIy)KHBaHME W PEMOHT | MaTemaTtuku
ABTOMOOMJIBHOTO TPAHCIIOPTa

23.02.04 TexHuueckas JKCILTyaTalus MOABEMHO- | MaTeMaTHKH
TPAHCIIOPTHBIX,  CTPOHMTEIBHBIX,  JOPOKHBIX

MaluH 1 000pyoBaHus (110 OTPACIISIM)

[Tomemenne kaOuHeTa yaoBIeTBOpsieT TpeOoBaHusAM CaHUTAPHO-IMHUIEMHUOIOTHYECKUX
npasui 1 HopmatuBoB (CanlluH 2.4.2 Ne 178-02) u ocHarieHo 000py/10BaHUEM:
—  TI0Ca/I0YHBIE MecTa MO0 KOJIMYECTBY 00yUaroImuxcs;
—  pabodee MECTO NPENOAABATENS;
— MYJIbTUMEANITHOE 000pPYI0BaHHE.
B cocraB ydeOHO-METONHMYECKOTO M MaTepUaIbHO-TEXHHYECKOTO OOeCHedeHUs MporpamMMbl
y4eOHOM TUCIUIUTMHBI «MaTeMaTuKa» BXOJAT:
- KOMIUIEKT y4eOHO-HariIsAHBIX MOcOoOUN (TabMuIbl NMPOU3BOAHBIX WU HHTErpaios, (opmyi
TPUTOHOMETPHH)
—  MOJEIU T€OMETPUUYECKHUX TE,
—  KOMIUJIEKT KOMIBIOTEPHBIX NTPE3ECHTALIHI.
—  macropTt kabuHeTa,
- O6uOIMoTeYHbIN QOH.
B Oubmuoreunsiii  ¢GoHA BXOAAT Y4YeOHUKH, Yy4ueOHO-METOAMYECKas JIOKyMEHTalus,
o0ecreynBaroIe OCBOCHNE YUeOHOro MaTepuasa.
B mpouecce ocBoeHuss mporpaMMmbl yueOHOW AMCHMIUIMHBL «MaTemaThka» oOydaromuecs
UMEIOT JOCTYI K 3JCKTPOHHBIM y4eOHBIM MaTepuaniaM Ha 00pa30BaTeIbHOM MOPTaje YHUBEPCUTETA
U B cBOOOAHOM Joctyne B MHTepHeTe.
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[lepeuenp yueOHBIX u3aaHuil, ITHTEpHET-peCypCcoOB, JONOIHUTEIBHOM JTUTEPATYPHI
OcHOBHbIE HCTOYHHKH

Hanasia, A. A. Matematuka [ D1ekTpoHHBIN pecype]: yueOonuk / A. A. lanasn. — 3-e uza. — M.:
dopymM: HUAI] NHOPA-M, 2017. - 544 C. - Pexxum JlocTyma:
http://znanium.com/catalog.php?bookinfo=774755

MaremaTuka B IpuUMepax M 3ajadax g noaArotoBkn k EI'D u mocrymnenuio B BY3
[DnexTponnsblit pecype]: yu. moc. / JL.T. Slumenes, 2-¢ usm., pomn. — M.: By3oBckuii yueOHUK,
HUI] HNH®D®PA-M, 2016. - 336 c. - Pexum JOCTYTIA:
http://znanium.com/catalog.php?bookinfo=500649

JlonosHUTEIbHBIE HCTOYHUKH
AntponioBa, H. B. Anrebpa m Hauyanma MareMaTH4eCKOTO aHaln3a [DJICKTPOHHBIA pecypc]:
KOHCIIEKT JIEKIIMW JJIsi cTyneHToB 1 kypca TexHmueckoro npodmis / H. B. AnTpomoBa. —
Maruautoropck M3n-Bo Maruuroropck. roc. TexH. yH-ta uMm. .M. Hocosa, 2017. — 70 c. —
Pexxum noctyna: http://192.168.20.34/marcweb2/MObjects.asp
munar, P. A. AnreOpa. 3amauHuK-TIpakKTUKYM [DIEeKTpOHHBINA pecypc]: YueOHoe mocobue /
P.A. WImuar. — CII6.: CIIoeI'y, 2016. — Y. 4. — 184 c¢. — Pexum pocrymna:
http://znanium.com/catalog.php?bookinfo=941730
HNuTepHeT-pecypcsl
www.fcior.edu.ru (MuadopmanmoHHbIe, TPEHUPOBOYHBIC U KOHTPOJIBHBIC MATCPHAIIBI).
www.school-collection.edu.ru (Eaqunas kosekius 1iudpoBbix 00pa3oBaTeIbHBIX PECYpPCOB)
Jluteparypa /sl npenogaBareei
®enepanbHblil 3akoH 0T 29.12.2012 Ne 273-03 «O6 obpazoBanun B Poccuiickoit denepanun.
[Ipukaz MunucrepctBa oOpazoBanus u Hayku PD ot 17.05.2012 Ne 413 «O6 yrBepxaeHUH
(beneparbHOrO TOCYAapCTBEHHOTO 00pa30BaTEIbHOTIO CTaHAAPTA CPEIHETO (IOJTHOT0) OOILIeTo
00pa3oBaHHS.
[Ipuka3 MunucrepctBa obpazoBanuss U Hayku P or 29.12.2014 Ne 1645 «O BHeceHuu
u3MeHeHnii B Ilpuka3 MunucrepctBa obpasoBaHus M Hayku Poccuiickoit ®denepauuu oT
17.05.2012 Ne 413 «“O06 yrBepxkaeHuu (heaepaabHOro ToCyIapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa cpeliHero (MoJHOoro) o0IIero oopa3oBaHus ».
[TuceMo /lenaprameHTa rocyJapCTBEHHOM MOIMTUKHU B cpepe MOArOTOBKU pabouux KaJpoB U
JIIO Munuctepcta o6pazoBanus u Hayku PO ot 17.03.2015 Ne 06-259 «Pexomennanuu mno
OpraHM3alMi TMOJIy4eHHUs CpelHero oOumiero o0pa3oBaHHMs B Ipeneiax OCBOEHUS
00pa3oBaTeNbHBIX MPOrPaMM CPEAHEro NMpodeccuoHanbHOro o0pa3oBaHust Ha 0a3e OCHOBHOTO
oOmiero  oOpa3oBaHHMs €  ydyeToM  TpeOoBaHUU  (eaepa’dbHBIX  TOCYJapCTBEHHBIX
0o0pa3oBaTeNbHBIX CTAHAAPTOB M MOJIydaeMoOd Npodeccud WINM CHEUUATbHOCTH CPEJHETO
PO eCCUOHAIBHOTO 00Pa30BaAHUS.
bamvakoB M.M. MaTtemaTuka: KH. AJisl IperioiaBaress: MeToj. mocodue. — M., 2013
bammvako M.U., [{piranos 1.1.MeTtoanueckoe mocobue mis moarotosku Kk EI'D.-M., 2014
Cepaiokos, B. A. EI'D nna poaurtenelr abutypueHToB (MaremaTHka, (pusnka, HHGpopMaTHKa)
[DnexTponnsiit pecypc] / B. A. CepatokoB. — M.: [lamkoB u K, 2013. — 152 c. — Pexum
nocryma: http://znanium.com/bookread.php?book=430235
[Ipuka3z Munucrepcta odpazoBanus u Hayku PO ot 31 nexabps 2015 r. N 1578 "O BHecenun
M3MEHEHHUH B (pesepabHblii TOCYAapCTBEHHBIH 00pa3oBaTeIbHBIN CTaHAAPT CPEIAHEro OOIIEro
oOpa3oBaHms, YTBEpXKIAEHHBIN NpHKa3oM MuHHCTEpCTBa oOpa3oBaHMsi M Hayku Poccuiickoit
®enepauun ot 17 mas 2012 r. N413"
[IpumepHasi oOcCHOBHasi o0Opa3oBaTeNbHAs TpPOrpaMMa CpEAHEro oO0Iero oOpa3oBaHus,
onobpeHHas penieHueM (eaepaabHOro y4eOHO-METOINYECKOT0 OOBbEeIUHEHHUS MO OoO0IIeMy
obpazoBanuto (mpoToko oT 28 utonst 2016 r. Ne 2/16-3).
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[Tpunoxenue 1
AKTHUBHBIE I THTEPAKTUBHBIE METO/IbI OBYUEHU
1. AKTUBHBIE U MHTEPAKTUBHBIE METOJIbl HUCIIOJIb3YIOTCS IIPHU MPOBEJIECHUU TEOPETUUYECKUX U
IPAKTUYECKUX 3aHATUH A (popMupoBaHMs OOIIMX KOMIETEHLMH M YHUBEPCAIbHBIX Y4EOHBIX
JENUCTBUN

Tema IIpuMeHsieMble aKTUBHBIE U Kparkas xapakrepucTuka
WHTEPAKTUBHBIE METO/bI
DyHKIMH, UX MeTo1 KOJJIEKTUBHOTO Ha nepBowm atane kaxpaas rpymnmna
cBoiicTBa U rpaduku | B3auMooOyuyeHus (pabota B U3Yy4aeT U XapaKTepu3yeT CBOMCTBA
MUKpOTPYIIIIaX) AJIEMEHTAPHBIX ()YHKIIHA.

Ha BTopom stamne - ananusupys
CBOWCTBA (PYHKIUH, CTPOSIT UX
rpaduku.

Ha  Tperbem 3rame  Nnpou3BOIAT
npeoOpa3zoBaHusl rpa)uKoB.

Kopuu, crenenu, [IpobGnemHuas nexuus. Ha nepBom 3Tamne paccMaTpuBarOTCA
norapudmbl CTETEeHH C PALIMOHAIBHBIM
1oKa3aTeseM, HaXOAsAT HEJJOCTaTKU IIPU
pellleHuU ypaBHEHUH.

Ha BTopom atane - o0cyxieHue u
MOMCK pPeIIeHUs TPOOJIEMBI, U KaK
CIIEZICTBUE - BBEJICHHE JIOTapu(pma
qucla.

MeTo1 MUHU-TIPOEKTOB CocraBiieHUE OIOPHOTIO KOHCHEKTa U
KOMITBIOTEPHOU MpPE3eHTAlUH Ha TEMY
«MeTonpl  pelleHusl IO0Ka3aTeJlbHbIX
YpaBHEHHH U HEPaBEHCTB»

«MeTobl pemieHus JorapupMuIecKux

YPaBHEHUI)
OcHOBBI Meroa MUHU-TIPOEKTOB CocraBiieHnEe KOMIIBIOTEPHON
TPUTOHOMETPHUHU IIpEe3EHTAlMU Ha TeMy « T puroHoMerpus
B OKPYXKaIOIIEM MUPE.
MHororpanHuKu MeToq MUHHU-TIPOEKTOB CocraBiieHnE KOMIIBIOTEPHON

npe3eHTanuy Ha teMy «lIpaBuibHble 1
MIOJIyTIPAaBUIbHBIE MHOTOTPAHHUKI.
Kaxknas rpynmna noiay4aeT CBOIO 3a1a4y

MeTo KOJIJIEKTUBHOTO Ha BBIYMCIICHUE TIOBEPXHOCTH U 00beMa
B3anMooOyudeHus (pabora B MHOTOrpaHHMKa. ['pynmna cocrasiser
MUKpOTPYIIIax) IUTaH PEIIEHUs U peulaeT 3a1aqy. 3aTeM

IpyIIa 3alyIaeT peIeHne y T0CKH,
OTBEYAET HA BOIPOCHI.

Tena Bpamenus MeTto1 MUHU-TIPOEKTOB CocraBieHrne KOMIBIOTEPHOMN
npe3eHTanuu Ha TeMy «Konuueckue
CEUYEHHUS M UX IPUMEHEHHUE B TEXHUKE.

2 AKTHUBHBIE W HHTEPAKTUBHbIE METOJbl TMPUMEHSIOTCA TaKXKe NpU OpraHu3aluu
CaMOCTOSITENIbHOW BHEAayIUTOPHOM paboThl 0Oyyarommxcs. AKTHBH3AIMU Y4€OHOH IesTeIbHOCTH
CHOCOOCTBYIOT Takue (OpMbI 33JaHUI CaMOCTOSITEIbHON pabOThl KaK COCTAaBJIEHWE CPAaBHUTEIHHOU
TaONMUIBI, TJOCCapHsi, BBIIOJHEHHWE JOMAllHEH  KOHTPOJIbHOW  padoThl M MOATOTOBKA
WH/INBUAYATbHBIX TIPOCKTOB.
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[Tpunoxxenune 2

NEPEYEHb IPAKTUUYECKHX 3AHATHUI

. Koxa-Bo
Tema HaumeHOBaHUE NPAKTHYECKUX 3AHATHI
4acoB
Tema 1.1 1. Apudmernyeckue n1eHCTBUS HaJl pallMOHAIBHBIMU U 2
PasBurtue nousTHs 0 KOMIIJIEKCHBIMHU YHCIIAMHU.
qucie 2. ToxzaecTBeHHbIE IPeOOPA30BaHMsl PALIMOHATIBHBIX BBIPAKEHUI. 2
3. Pemenue parmoHaIbHBIX YPaBHECHUM. 2
4. PenieHue CUCTEM pallMOHAIbHBIX YPABHEHU 2
5. Pemenue panyoHaTbHBIX HEPABEHCTB 2
Tema 1.2 6. UccnenoBanue dpynknuii. CBoiicTBa TMHEHHOMN, KBaIpaTUIHOM, 2
QyHKIUU U KYCOYHO-JTMHEHHON U IPOOHO-TMHEHHON (YHKITHIA.
rpaduku 7. Tloctpoenue u ureHne rpaduKoB QyHKITHI 2
Tema 1.3 8. Pemienue upparoHaabHbIX YpaBHEHUH 2
Kopnmu, crenenn, | 9. TlpeoOpa3oBaHus BRIpaKCHUMN, COACPIKAIINX CTCIICHU U 2
JorapuQmbl pajiuKabI.
10. Pemienue nokasaTenbHbIX ypaBHEHUM. 2
11. Pemenue nokasaTeibHbIX HEPABEHCTB. 2
12. Pemenue nokasaTelbHbIX YpaBHEHUI U HEPAaBEHCTB. 2
13. Haxoxaenne 3Ha4eHuil Jorapudma mo npou3BOIbHOMY 2
ocHoBaHH10. Ilepexos 0T 0THOrO OCHOBaHUSA K APYIOMY.
Beruncnenue u cpaBHenue gorapudmos. JlorapudmupoBanue u
NOTEHIIMPOBAHNE BBIPAKEHUI.
14. TlpubnnKeHHbIEe BEIYMCICHUS U PEellIEeHUE NPUKIIAJHbBIX 3a/1a4. 2
15. Pemenue norapu(pMu4ecKux ypaBHEHUH. 2
16. Pemenue norapu(pMuuecKux HEPaBEHCTB. 2
17. Pemienue norapuMuuecKix ypaBHEHUN 1 HEPABEHCTB. 2
Tema 2.1 18. PaguaHHbIi METO/ U3MEPEHUS YIIIOB BpalllEHHs U CBS3b C 2
OcHOBHbIE IOHATHSA rpaaycHoi mepoi. HaxoxaeHne 3Ha4eHnI
TPUTOHOMETPHH. TPUTOHOMETPUUYECKUX (DYHKLUH.
ITpeobpasoBanus | 19. [IpeoOpa3oBaHusi TPUTOHOMETPUYECKHUX BhIpakeHHid. OCHOBHBIC 2
TPUTOHOMETPHUYECKUX TPUTOHOMETPUYECKUE TOXKIECTBA.
BBIPAKEHHUI 20. IIpeoOpazoBaHUsI TPUTOHOMETPHUYECKHUX BBIpaKeHHH. DOpMyITbI 3
CIIOXKEHHUs, y1BoeHUs. DOpMyJIbl IPUBECHUSI.
21. TIpeoOpa3oBaHusl TPUTOHOMETPUIECKUX BBIPAKCHUN. 2
[IpeoOpa3oBanue CyMMBbl TPUTOHOMETPUYECKUX (PYHKITHIA
MPOU3BEICHNE, TPE0Opa30BAHNE TIPOU3BEICHUS
TPUTOHOMETPUYECKHUX (PYHKIIUH B CYMMY.
22. TloctpoeHue rpadMKOB TPUTOHOMETPHUIECKUX (DYHKITHIA ¢ 2
WCIOJIb30BAHUEM F€OMETPUUYECKUX NMPEOOpa30BaHUM.
Tema 2.2 23. I[IpocTedeTpuroHOMeTpUUECKUE YpaBHEHHs U HEPAaBEHCTBA. 2
Tpuronomerpudeck | 24. TpuroHOMETpUYECKHE YPAaBHEHUS U METOJIBI X PEIICHHUSI. 2
Ue ypaBHEHUS U 25. TpuroHoMeTpUyeCcKre ypaBHEHHS. 2
HEpaBEHCTBA
Tema 3.1 26. UucioBass  IOCICAOBATEIBHOCTh, CIOCOOBI €€  3aJaHud, 2
[TpouzBoaHas BBIYUCIICHUS YJICHOB MOCTIeIOBATEIHHOCTH. [Mpenen
¢byHKIMU U ee nocyenoBarenbHOCTH. HaxoxaeHue npenenoB GyHKIUH.
MIPUMEHEHHE. 27. HaxoxieHrne mpon3BOIHBIX IO OMPEACICHHUIO. 2
28.IlpaBuna u  ¢opmynsl  auddepenuupoBanus, Tabauma 2
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MIPOU3BOJIHBIX 3JIEMEHTAPHBIX (DYHKITUH.

29. Beruucienre npou3BOIHBIX CIIOKHBIX (DYHKITUH. 2
30. Ilpon3BoaHasi: MEXaHWYECKHMH UM TE€OMETPUYECKHH CMBICI 2
IIPOU3BOJHOM. Y paBHEHHE KaCaTCIbHOM.
31. O6mas cxema ucciaeoBaHus HYHKINH. 2
32. UccnenoBanne (QyHKOMA C TOMOMNIBIO IMPOU3BOMHOU U 2
MIOCTPOCHHE I'PaUKOB.
33. Haxoxenue HauOONBIIET0 M HAWMEHBINETO 3HAYCHUS U 2
JKCTpeMalibHbIX 3HaueHud (ynkuuu. [Ipuknanneie 3agaun Ha
KCTPEMYM.
Tema 3.2 34. Unterpan u mnepBooOpa3Has. HaxoxaeHue HeompeaeneHHbIX 2
Wurerpan u ero WHTErpajoB MPH MOMOIIYU CBOWCTB HHTETPAJIOB.
IIPUMEHEHHUE. 35. nTerpupoBanue METOI0OM 3aMEHbl IEPEMEHHOM. 2
36. HTerpupoBanue pa3aundHbIMA METOAMHU. 2
37. Teopema HproToHa-JleiiOHua. Berymcienne omnpeneneHHbIX 2
WHTETPaJoB.
38. Berunciienue OIpeneNieHHbIX HWHTETPAJIOB METOAOM 3aMEHBI 2
TEPEMEHHOM.
39. Beruuciienue iomaei Guryp u 00beMOB Tel. 2
40. OdusnvecKue NPUIIOKEHUS HHTETPAJIOB. 2
Tema 4.1 41. Bextopel. [letictBust ¢ Bekropamu. JlekapTroBa cucTema 2
Koopnunate! u KOOpJIMHAT B MPOCTPAHCTBE. PaccTossHMEe MeX /1y TOUKaMu.
BEKTOPBI. 42. JlekapToBa cHCTeMa KOOPAMHAT Ha IUIOCKOCTH. YpaBHEHHUS 2
IpsIMOM, OKpYyKHOCTH. PelleHne 3agad Ha pacnoyIOKEHHUE
MPSIMBIX Ha MJIOCKOCTH.
Tema 4.2 43. Pemenne 3a7a4 Ha mapajuieIbHOCTh MPSMON U TNIOCKOCTH. 2
ITpsmbie u mrockocTy | 44. Pertenue 3a/1a4 Ha MEpHIEHIUKYISIPHOCTh NIPSIMOM U TJIOCKOCTH. 2
B IIPOCTPAHCTBE. 45. Pemienue  3ajad Ha  NPUMEHEHHE TEOpeM O  TpEX 2
MIEePIEeHIUKYNIpax.
46. PenreHne 3a71a4 Ha apauIeIbHOCTh TUIOCKOCTEH. 2
47. PenieHue 3a7a4 Ha ABYIPaHHBIE YTJIbL. 2
Tema 4.3 48. Pemenue 3a7a4 Ha napajjelenune] 1 Kyo 2
Mpmuororpanauku | 49. Pemenue 3a1a4 Ha Ipu3My. 2
u kpyribie Tena. | 50. Pernenue 3a1a4 Ha nupaMumy. 2
51. Pemienne 3amad Ha BBIUKCIEHHE OOBEMOB M TIOBEPXHOCTEH 2
MHOTOIPaHHHUKOB.
52. Pemrenue 3a1a49 Ha MPTAHJD. 2
53. Pemienue 3a1a4 Ha KOHYC. 2
54. Perienue 3a/1a4 Ha 1map u cdepy. 2
55. Penrenue 3a1a4 Ha KOMOMHAIIMY TE€OMETPHUYECKUX Tell. 2
56. Pemenue 3aqa4 Ha KOMOMHAIIMY T€OMETPHUYECKHX Tell. 2
Tema 5.1 57. Pemenne koMOMHATOPHBIX 3a7a4. Pazmerienus, couetanus u 2
DneMeHTHI MEePECTaHOBKH.
KOMOMHATOPUKHU
Tema 5.2 58. Kiaccuueckoe omnpe/enieHue BeposSTHOCTH, CBOMCTBA 2

DJIEMEHTHI TEOPUU
BEPOSATHOCTEN U
MaTeMaTU4eCKON
CTaTUCTUKU

BEPOATHOCTEM, TEOpEMa O CyMME BEpOATHOCTEM. Beruucienue
BEPOSITHOCTEM.
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JIMCT PETUCTPAIIMU U3MEHEHUW U JONTOJTHEHUM

Ne
n/n

Paznen paboueit
MIPOTrPaMMBI

Kpartkoe comeprxanme n3MeHEHN/JOTOTHEHUS

Jlara,
Ne nmportokona
3acenanus [1K

ITonnuce
npeacenaTens
IIK

Paboyas mporpamMma ydeOHON aUCHUIUIMHBL «MaTeMaTHKa
aKTyaJIu3UpOBaHa C BHECEHHEM H3MEHEHUH B JJIEKTPOHHBIN
BapHUAaHT.

13.09.2017 r.
IIpotokon Nel

“ION
\

TuTyabHBIA TUCT

Ha ocnoBanmnu npukasa pexropa @T'bOY BO “MI'TY um. I'.U.
Hocosa” Ne 10-30/465 ot 17.07.2018 r. TekcT “MUHACTEPCTBO
00pa3oBaHUs ¥ HAYKHA 3aMCHHTH Ha TEKCT “MHHHCTEPCTBO
HAyKH U BBICIIero oopasoBanus Poccuiickoit @eneparym™

12.09.2018 r.
IIpotokon Ne 1

9. Yuebno-
METOUYECKOE U
MaTepHabHO-
TEXHUYECKOE
obecrieueHue
mporpaMm y4deOHOU
JIUACLIAILIAHBL

B cBs3M C 3aKiO4eHHEM KOHTPAaKTOB CO CTOPOHHUMH
JJIEKTPOHHBIMM ~ OnMOIMOTEYHBIMHM  cuctemMamu  “lOpaiit”
(Horosopsr FOpaiit 9BC www.biblio-online.ru NeJ[-1096-18,
Ne1-1097-18), “BOOK.RU” (Horosop KuoPyc memma 3BC
BOOK.ru Nel18493307/0-1093-18) pazmen 9. VYuebHo-
METOJMYECKOE W MaTepHalbHO-TEXHUUECKOoe obOecreueHue
mporpamMM y4eOHOW AMCIUIUTHHBI MyHKT «llepedeHp ydeOHBIX
n3gannid, THTepHeT-pecypcoB, MOMOIHUTEIBHON JTUTEpaTyPHI»
YUTATh B HOBOH pelaKIINu:
OcHoBHas1 IMTepaTypa

1. AutponoBa, H. B. Anrebpa um Hauana MaTeMaTH4eCKOTO
aHanm3a. KoHcnekt nekuuid [DIeKTpoHHBIA pecypc] : yueOHoe
noco6ue / H. B. Antpornosa ; MI'TVY. - Marautoropck : MI'TY,
2017. - 66c. Tabn., rpadp. — Pexum gocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=54.
pdf&show=dcatalogues/5/8774/S4.pdf&view=true . -
MaxpooOBeKT.
2.bammakoB, M.U. MatemaTtnka [JJeKTpOHHBINH pecypc|
yuebHuk / bamvakoB M.M. — Mocksa : KaoPyc, 2017. — 394
c. — (CIIO). — ISBN 978-5-406-05386-7. — Pexxum mocrtyma:
https://book.ru/book/919637

JlonoHuTEeIbHAS JIUTEPATypa
1. [munr, P. A. Aure6pa. 3aauHUK-TIPAaKTHKYM
[DnekTponnslii pecypc]: yuebnoe mocodue / P. A. IImuar. —
Cankr-ITerepoypr: CIIOI'Y, 2016. — Y. 4. — 184 c. — Pexxum
nocryma: https://znanium.com/read?id=302340
2.A63amoBa, H. M. Marematnka [DnekTpoHHBIH pecypc] :
yaeOHOoe mocobme / H. M. Ao63amora, IO.H. Camumkosa ;
MITY. - Marauroropck : MI'TY, 2018. - 1 snekrpoH. ont.
JIACK (CD-R). — Pexum JIOCTyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=S14
7.pdf&show=dcatalogues/5/9346/S147.pdf&view=true . -
MaxkpooOBeKT.
3.4umeneB, JI. T. Maremaruka B npuMepax M 3ajayax ajs
moarotoBku k EI'D m moctrymrenmio B BY3 [OnexTpoHHSBIH
pecypc]: yuebnoe nocodue / JI. T. Slumenes, 2-e u3A., JOI. —
Mocksa : By3osckuii yueonuk, HUL[ UHDOPA-M, 2016. — 336
¢. — Pexxum pocryna: https://znanium.com/read?id=32448

12.09.2018 r.
IIpotokon Ne 1

- /{l
)

9. YuebHo-
METOJUYECKOE U
MarepuaibHO-
TEXHHYECKOE
obecrieueHue
mporpaMM y4eOHOH
JUCHUIIIINHBI

B cBsBM c 3aKiO4YeHHMEM KOHTPAKTOB CO CTOPOHHUMH
JIEKTPOHHBIMH ~ OnbOnuoreyHsIMH  cucremamu  “lOpaiir”
(Konrpakr HOpaiitr 9bC www.biblio-online.ru NeK-55-19 or
05.08.2019), “BOOK.RU” (Kourpakr KuoPyc memma DBC
BOOK.ru Ne K-52-19 or 05.08.2019), u oOHOBIEHUEM
IaTGOPMBI IEKTPOHHONH OMOIMOTEUHON CUCTEMBI ‘“3HAaHUYM
pazzaen 9 Paboueii mporpaMMbl YUTATh B HOBOW PEIAKIIHH:
OcHoBHasl IUTepaTypa

1. Anrporoa, H. B. Anrebpa m Hadama mareMaTudecKoro
anamu3a. KoHcnekr neknuii [ DnekTpoHHBIH pecypc] : yueOHOoe

11.09.2019 1.
IIporokon Ne 1

N
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nocodoue / H. B. Antponosa ; MI'TY. - Marauroropck :
MITY, 2017. - 66¢c. : Ttabm, rpadp. — Pexum nocryna:
https://magtu.informsystema.ru/uploader/fileUpload?name=54.
pdf&show=dcatalogues/5/8774/S4.pdf&view=true . -
MaxpooOBeKT.
2. bammaxoB, M.M1. MaremaTunka [DIeKTpoHHBIH pecypc] :
yuaeOonuk / bammvakos M.M. — Mocksa : KaoPyc, 2017. — 394
¢. — (CIIO). — ISBN 978-5-406-05386-7. — Pexum mocryna:
https://book.ru/book/919637

JomoaHuTeIbHAS JIUTEPATYPA
1.1Imunr, P. A. Aurebpa. 3aauHUK-TIPAaKTUKYM
[DnexTponnslii pecypc]: yuebHoe mocobue / P. A. IlImuar. —
Cankr-IlerepOypr: CIIOI'Y, 2016. — Y. 4. — 184 c. — Pexxum
nocryma: https://znanium.com/read?id=302340
2.A63amoBa, H. M. MaremaTtnka [DneKTpoHHBIH pecypc] :
yaeOHoe mocobme / H. M. Ao63amosa, KO.H. Camumkosa ;
MITY. - Maruautoropck : MI'TY, 2018. - 1 snekTpoH. omnrt.
IIACK (CD-R). — Pexum JOCTyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=S14
7.pdf&show=dcatalogues/5/9346/S147. pdf&view=true . -
MakpooOBbeKT.
3.Sumenes, JI. T. Marematnka B mpuMepax M 3amavax Jyis
noarotoBku k EI'D u moctymienuto B BY3 [OnextpoHHBIN
pecypc]: yuebnoe mocobue / JI. T. Slumenes, 2-¢ u3a., A0m. —
Mocksa : Byzosckuit yueonuk, HUL UTHOPA-M, 2016. — 336
c. — Pexxum nmoctyma: https://znanium.com/read?id=32448

9. YyebHo-
METOIUYECKOE U
MaTepuaibHO-
TEXHUYECKOE
obecrieueHue
mporpaMM y4eOHOH
JMCUUILIAHBI

B cBa3m ¢ OOHOBICHMEM  MaTepHUaATbHO-TEXHHYECKOTO
obecrieueHnss 1. Y4eOHO-METOAWYECKOE M MaTepHalibHO-
TEXHMYECKOE OOEecCIedYeHne MporpaMM ydeOHOH IMCHUIUTHHBI
YUTaTh B HOBOH pEeIaKInu:

08.02.01 Cmpoumenscmeo u sKcniyamayus 30aHUll U
coopyaicenuti — Kabunem Mamemamuxu

YuebHasg ayauTopus [UIS TPOBENCHHS YYEOHBIX 3aHATHH,
MIPAKTUYECKUX 3aHATUH, CaMOCTOSTENbHOM paloThl, Ui
IPYNIOBBIX U MHIMBHUAYAJIbHBIX KOHCYJbTALUH, JJIsl TEKYLIETO
KOHTPOJISI U TIPOMEXYTOYHO aTTecTalyy,

Pabouee mecTo mpenopaBaTess: IEPCOHANBHBIN KOMIIBIOTED,
paboune Mecta oOydaromuXcs, JOCKa YydeOHas, ydeOHas
MeOelb;

Mopenu reoMeTpHIecKuX Tell.;

[TepcoHanbHBIE KOMIIBIOTEPHI

MS Windows (moxamucka Imagine Premium) morosop J[-1227-
18 o1 08.10.2018, cpok neictusi:11.10.2021

MS Windows (noanucka Imagine Premium) gorosop -757-17
o1 27.06.2017, cpok aeiictBusi:27.07.2018,

Calculate Linux Desktop cBo6ogHo pacmpoctpansemoe 10O
(https://www.calculate-linux.org/ru/), CpOK JEUCTBHA:
O6eccpodHo

MS Office Ne135 ot 17.09.2007, cpok aeiicTBust: GecCpOUHO

7 Zip cBoboano pacmpoctpansiemoe (https://www.7-zip.org/),
CpPOK JIeHicTBHs: OeccpodHO

08.02.09 Moumaorce, Hanaoka u aKcnIyamayus
INEKMPOOOOPYOOSANUS  NPOMBIUIEHHBIX U 2PAACOAHCKUX
30aHuii — Kabunem Mamemamuxu

VYueOHast ayAMTOpHs VIS IPOBE/ICHHST YUeOHBIX, PAKTHYECKUX
3aHATHHM, IJIS1 TPYNIOBBIX M WHIUBUAYAIbHBIX KOHCYJIbTALUM,
JUI CaMOCTOSITENIFHOW pabOThI, UIA TEKyIIETO KOHTPONS M
MIPOMEXKYTOYHOH aTTEeCTAIIH.

Pabouee mecTo mpenopaBaTess: MEPCOHANBHBIN KOMIIBIOTED,
paboune Mecra oOy4arommMxcs, JOcKa Yy4eOHas, ydueOHas
MeOeb;

Mopenu reoMeTpu4ecKuX Tell.;

16.09.2020 r.
IIporokon Ne 1
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[epcoHaabHBIE KOMIBIOTEPHI

MS Windows (noamnucka Imagine Premium) morosop [-1227
ot 08.10.2018, cpok neiicteus: 11.10.2021

MS Windows (moamucka Imagine Premium) morosop J-757-17
ot 27.06.2017, cpox neiictBus: 27.07.2018, Calculate Linux

Desktop cBOOOTHO pactmpocTpaHsieMoe o
(https://www.calculate-linux.org/ru/), CpOK JEUCTBHA:
6eccpodHO

MS Windows (noanucka Imagine Premium) gorosop /1-593-16
ot 20.05.2016, cpok neiicteus: 20.05.2017

MS Windows (moamucka Imagine Premium) gorosop J1-1421-
15 ot 13.07.2015, cpoxk aeitctBus: 13.07.2016

MS Office Ne135 ot 17.09.2007, cpok neiicTBus: 6ecCpouHO

7 Zip cBoGomro pacmpoctpansemoe (https: //www.7-zip.org/),
CPOK AEUCTBHSL: OECCPOTHO

09.02.01 Komnvromephvie cucmemsl u Komniekcol — Kabunem
Mamemamuyeckux oucyunium

VYueOHass aymuTopus [UIS TIPOBENCHHS YUYCOHBIX 3aHATHH,
MPaKTHYECKUX 3aHATHH, JJIsI CaMOCTOSTENBbHOW pPaboThI, UIs
IPYNIOBBIX U MHIMBUAYAJIbHBIX KOHCYJNbTALUH, Uil TEKYLIETO
KOHTPOJISI M TIPOMEKYTOYHOM aTTecTaluu

Pabouee MecTo npenoaBareisi: IepCOHAIBHBII KOMITBIOTED;
paboune Mecta oOy4arommxcs, nocka y4eOHas, ydeOHas
Mebenh

Moenu reOMeTpUIecKHX Tel.

MS Windows (moxmucka Imagine Premium) morosop J[-1227-
18 o1 08.10.2018, cpox mevictBus: 11.10.2021

MS Windows (moamucka Imagine Premium) morosop J-757-17
ot 27.06.2017, cpok neiictBus: 27.07.2018, Calculate Linux

Desktop CBOOOHO pacmpocTpaHseMoe 1o
(https://www.calculate-linux.org/ru/), CpOK JEUCTBHA:
6eccpouHo;

MS Office Nel135 ot 17.09.2007, cpok neitcTBus: O€CCPOUHO
7 Zip cobomHo pacmpocrpansiemoe (https://www.7-zip.org/),
CpOK jieiicTBUs: 6ecCpOUHO

09.02.03 Ilpoepammuposanue 8 KOMNbIOMEPHBIX CUCEMAX —
Kabunem Mamemamuueckux oucyunium

VYueOHast ayauTopus Ui TPOBEACHHS Y4YEOHBIX 3aHATHH,
MPAaKTHYECKUX 3aHATHH, A1 CaMOCTOSITENbHOW pabOTHI, IS
IPYNIOBBIX U MHIMBHUAYAJIbHBIX KOHCYJbTALUM, JJIsl TEKYLIETO
KOHTPOJISI M TIPOMEKYTOYHOM aTTecTaluu

Pabouee MecTo npenoaBareisi: IepCOHANBHBII KOMITBIOTED;
paboune Mecta oOywaromuxcs, Jgocka ydeOHas, ydeOHas
Mebens

Monaenu reoMeTpUYeCcKuX Tell.

MS Windows (noamucka Imagine Premium) morosop J-1227-
18 ot 08.10.2018, cpoxk aeitcrus: 11.10.2021

MS Windows (noanucka Imagine Premium) gorosop A-757-17
or 27.06.2017, cpox pnevicrus: 27.07.2018, Calculate Linux

Desktop CcBOOOTHO pacmpocTpaHsieMoe o
(https://www.calculate-linux.org/ru/), CpOK JeUCTBHS:
OeccpoUHo;

MS Office Nel135 ot 17.09.2007, cpok aeicTBHs: OECCPOTHO
7 Zip cBobomaHo pacrpocrpansiemoe (https://www.7-zip.org/),
CPOK AEHUCTBHSL: OECCPOIHO

13.02.11 Texnuueckas aKkcnayamayus u  00CIyICUBAHUE
INEKMPUYECKO20 U INEKMPOMEXAHUUECK020 060PYO08anust (o
ompacasm) — Kabunem Mamemamuxu

VYueOHass aymuTopus [UIS TNPOBEIACHUS YUYCOHBIX 3aHATHIA,
MPAKTUYCCKUX 3aHSATHUH, JJIS TPYNIOBBIX W HWHIWBHIYaJTbHBIX
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KOHCYJIbTAIMH, AJISI TEKYLIEro KOHTPOJIS M IPOMEXYTOYHOU
aTTeCTallly, AJIsl CAMOCTOSTEIEHOM paboThI.

Paboyee mecto mpenonaBaTels: NMEPCOHANBHBIA KOMITBIOTED,
paboune Mecta oOydaromuxcs, JJOocKa ydeOHas, ydeOHas
Me0enb;

Mopenu reoMeTpHIECKuX Te;

ITepcoHanbpHBIE KOMIIBIOTEPHI

MS Windows (noamucka Imagine Premium) norosop 1-1227
ot 08.10.2018, cpok neiictBus:11.10.2021

MS Windows (noanucka Imagine Premium) gorosop J1-757-17
or 27.06.2017, cpox nevictBus:27.07.2018, Calculate Linux

Desktop CBOOOTHO pacnpocTpaHsemoe 1o
(https://www.calculate-linux.org/ru/), CpOK JeUCTBHS:
6eccpodHo

MS Windows (moamucka Imagine Premium) morosop /1-593-16
ot 20.05.2016, cpok neiicTeus:20.05.2017

MS Office Nel135 ot 17.09.2007, cpok neitcTBus: 6eccpodHO

7 Zip cBobomHo pacmpoctpansiemoe (https://www.7-zip.org/),
CPOK JeiicTBHS: OecCpOdHO

15.02.01  Moumasic u  mexuuyeckass  IKCHIYAMAYUS
nPOMbIULIEHHO20 000pydosanus (no ompacisim) — Kabunem
Mamemamuxu

VYueOHast ayAMTOpHs JUIS TIPOBEACHHS YUSOHBIX, IPAKTHYECKUX
3aHSATHN, JUIS CaMOCTOSTENbHONW pabOThI, Al TPYMIOBBIX U
WHIUBHUYAIbHBIX KOHCYIBTALUMA, U1 TEKYIIEro KOHTPOJS U
MPOMEXYTOYHOH aTTECTAIHH.

Pabouee MecTo mpemnojaBaTess: HOYTOYK, MPOCKTOP, KpaH,
paboune Mecta oOydaromuxcs, JJOCKa YydeOHas, ydeOHas
Meberh

MS Windows (moamucka Imagine Premium) norosop /1-1227-
18 o1 08.10.2018, cpoxk aeiictBus:11.10.2021

MS Windows (noanucka Imagine Premium) gorosop -757-17
or 27.06.2017, cpok netictBus:27.07.2018, Calculate Linux

Desktop CBOOOHO pacmpocTpaHsieMoe 1o
(https://www.calculate-linux.org/ru/), CpOK JEUCTBHA:
6eccpodHO

MS Office Nel135 ot 17.09.2007, cpok neitcTBusi: 6eccpodHo
7 Zip cBobomHo pacmpoctpansiemoe (https://www.7-zip.org/),
CPOK JeiicTBHS: GecCpOvHO

15.02.03 Texnuueckas sxcnuyamayus euopaGIU4eckux MauiuH,
2uoponpusodos u eudponneemoasmomamuxu — Kabunem
Mamemamuxu

VYueOHast ayAMTOpHs JUIS TIPOBEICHHST YUSOHBIX, IPAKTHYECKUX
3aHATHH, AT CaMOCTOSATENFHOW paboThI, U TPYIIOBBIX H
WHIIUBHU/YaIbHBIX KOHCYJIBTALUMA, U TEKYLIEro KOHTPOJIS U
MIPOMEXXYTOYHOH aTTECTAIHH.

PaGouee mecto mpenopaBarens: HOYTOYK, NPOEKTOp, DKpaH,
paboune Mecta oOy4arommxcs, Jocka y4eOHas, ydeOHas
Mebenb

MS Windows (noamucka Imagine Premium) norosop [A-1227
ot 08.10.2018, cpok neitctus:11.10.2021

MS Windows (moamucka Imagine Premium) gorosop /1-757-17
ot 27.06.2017, cpox neiictBusa:27.07.2018, Calculate Linux
Desktop CBOOOTHO pacmpocTpaHseMoe 1o
(https://www.calculate-linux.org/ru/)  (https://www.calculate-
linux.org/ru/), cpok aefcTBus: GecCpOUHO

MS Office Nel135 ot 17.09.2007, cpok neictBusi: 6eccpouHo

7 Zip cBoboano pacmpoctpansiemoe (https://www.7-zip.org/),
CpPOK JIeHicTBHs: OeccpovHO

15.02.07 Asmomamu3zayus mMeXHOLOSUYECKUX NPOYEcco8 U
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npouszeodcme (no ompacaam) — Kabunem Mamemamuxu
VYueOHast ayAuTOpHs IS TIPOBEACHHS YIEOHBIX, TPAKTHIECKUX
3aHSATHH, I CaMOCTOSITENbHOW padOThI, ANl TPYHIOBBIX H
WHIUBHUIYaIbHBIX KOHCYIBTALUH, [UI1 TEKYIIEro KOHTPOJIS H
MIPOMEKYTOUYHOM aTTecTaluu.

Paboyee mecto mpemonaBaTers: MEPCOHANBHBIM KOMITBIOTED,
paboune Mecta oOydaromuxcs, JJOocKa ydeOHas, ydeOHas
MeOeb;

Mopenn TreoMeTpUYECKMX TeJl, CIPaBOYHbIE TaOJIHMIBI U
(bopmybl;

[epcoHabHBIE KOMIIBIOTEPHI

MS Windows (moamucka Imagine Premium) norosop /1-1227-
18 ot 08.10.2018, cpoxk aeitctBus:11.10.2021

MS Windows (moamucka Imagine Premium) morosop JI-757-17
or 27.06.2017, cpox getictBusa:27.07.2018, Calculate Linux

Desktop cBOOOTHO pactmpocTpaHsiemMoe o
(https://www.calculate-linux.org/ru/), CpOK JIeHCTBU:
6eccpodHo

MS Office moroBop Nel35 ot 17.09.2007, cpok neicTBus:
0eccpouHO

7 Zip cBobomaHo pacmpoctpansiemoe (https://www.7-zip.org/),
CPOK JICUCTBHSA: OECCPOUHO

22.02.01 Memannypeuss uepnvix memannos — Kabunem
Mamemamuxu

VYueOHas ayquTopus IS MPOBEACHUS YICOHBIX, MPAKTHUSCKUX
3aHATHHA, OJSI CaMOCTOSATENFHOW paboTHI, I TPYHIIOBBIX U
WHAWBUAIYANbHBIX KOHCYJIBTAI[MH, A TEKYIIETO KOHTPOIS U
MIPOMEKYTOYHON aTTECTALINH.

Paboyee mecto mpemonaBarerns: MEPCOHANBHBIA KOMITBIOTED,
paboune Mecta oOy4arommxcs, nocka y4eOHas, ydeOHas
Me0enb;

Mojenn TeoOMEeTpUYEeCKHX Tell, CIpPaBOYHbIE TaONUIBI H
(bopmyIb;

IIepcoHanbHbIE KOMIIBIOTEPHI

MS Windows (moamnucka Imagine Premium) norosop /1-1227-
18 ot 08.10.2018, cpoxk aeictus:11.10.2021

MS Windows (moamucka Imagine Premium) morosop [-757-17
or 27.06.2017, cpox gevictBus:27.07.2018, Calculate Linux

Desktop cBOOOTHO pacupocTpaHsieMoe o
(https://www.calculate-linux.org/ru/), CpOK JeHcTBU:
6eccpodHO

MS Office Nel135 ot 17.09.2007, cpok neitcTBus: O€CCPOUHO

7 Zip cBobomaHo pacmpoctpansiemoe (https://www.7-zip.org/),
CpOK jieiicTBUs: 6ecCpoUHO

Pascal ABC Net cBobogno pacmpoctpansemoe (http:
Ilpascalabc.net/), cpok nelcTBHs: 6ECCPOUHO

22.02.05 Obpabomka memannios oaerenuem — Kabunem
Mamemamuxu

VYuebHast ayAuTOpHs JUIS TIPOBEACHHST YIEOHBIX, IPAaKTHIECKUX
3aHATHH, AJIS TPYNIOBBIX M WHIMBHAYaJIbHBIX KOHCYJIBTALIUMH,
JUISL CaMOCTOSITENbHOW paboThl, A TEKYLIEro KOHTPOJS H
MIPOMEXKYTOYHOH aTTEeCTAIIH.

Pabouee mecTo mpenopaBaTess: MEPCOHANBHBIN KOMIIbIOTED,
paboume wMecta oOOydJarOmUXCs, J0cka YydeOHas, ydeOHast
Me0enb;

Mogenn TeoOMETpHYECKHUX Tell, CIpPAaBOYHBIE TaOMUIBI U
(bopMyIbL;

[epcoHanbHBIE KOMIIBIOTEPHI

MS Windows (moamucka Imagine Premium) norosop /1-1227-
18 ot 08.10.2018, cpoxk aeitctus:11.10.2021

MS Windows (noanucka Imagine Premium) norosop /1-757-17
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or 27.06.2017, cpox nevictBus:27.07.2018, Calculate Linux
Desktop CBOOOHO pacmpocTpaHsIeMoe 1o
(https://www.calculate-linux.org/ru/)  (https://www.calculate-
linux.org/ru/) (https://www.calculate-linux.org/ru/),  cpok
JercTBus: OecCpouHO

MS Office Ne135 ot 17.09.2007, cpok neiictBus: 6eccpodHo

7 Zip cBoboano pacmpoctpansiemoe (https://www.7-zip.org/),
CPOK JIeHiCTBHs: OECCPOUHO

23.02.03 Texnuueckoe obcnyscusanue U  pemoHm
asmomobunvrozo mpancnopma — Kabunem Mamemamuxu
VYueOHast ayAuTOpHs JUIS TIPOBEACHHS YYeOHBIX, MPAKTHYECKUX
3aHATHH, JJISI TPYIIOBBIX U WHIMBUIYAIbHBIX KOHCYIbTAIHH,
IUISL CaMOCTOSITENIBHOW paboThI, JIA TEKYLIEro KOHTPOIS |
POMEKYTOYHOW aTTeCTAlNH.

Paboyee mecto mpenonaBaTels: MEPCOHANBHBIA KOMITBIOTED,
paboune ™ecta oOydaromuxcs, HIOocka ydeOHas, ydeOHas
Me0enb;

Mopnenu reoMeTpHYEeCKUX Tell.

IIepcoHanbHbIE KOMIIBIOTEPHL

MS Windows (noamucka Imagine Premium) norosop 1-1227
ot 08.10.2018, cpok neitctus:11.10.2021

MS Windows (noanucka Imagine Premium) gorosop J1-757-17
or 27.06.2017, cpok neiicteus:27.07.2018, Calculate Linux

Desktop cBOOOTHO pacnpocTpaHsieMoe o
(https://www.calculate-linux.org/ru/), CpoK JIeHCTBU:
6eccpodHo

MS Office Nel135 ot 17.09.2007, cpok neiicTBus: 6eccpodHo
7 Zip cBobomHo pacmpoctpansiemoe (https://www.7-zip.org/),
CPOK JeiicTBHS: OecCpovHO

23.02.04 Texnuueckas aKCnIyamayus noovemHo-
MPAHCNOPMHBIX,  CMPOUMENbHBIX,  OOPONCHLIX ~ MAWUH U
obopyoosanus (no ompaciam) — Kabunem Mamemamuxu
VYueOHast ayAMTOpHs JUIS TIPOBEICHHST YUSOHBIX, IPAKTHYECKUX
3aHATHH, AT CaMOCTOATENBHOW paboThl, I TPYHIOBBIX U
WHAWBHAIYANBHBIX KOHCYJIBTAUUH, AN TEKYIIETO KOHTPOIS H
MIPOMEKYTOYHOU aTTECTALINH.

Paboyee mecto mpemonaBarels: MEPCOHANBHBIA KOMITBIOTED,
paboune Mecta oOydaromuxcs, JOCKa YydeOHas, ydeOHas
MeOelb;

Moaenu reoMeTpuuecKux Tell.;

IIepcoHanbHbIE KOMIIBIOTEPHL

MS Windows (noanucka Imagine Premium) morosop [1-1227
ot 08.10.2018, cpoxk neitctus:11.10.2021

MS Windows (nmoxamucka Imagine Premium) morosop /[-757-17
ot 27.06.2017, cpox neiictBusa:27.07.2018, Calculate Linux

Desktop CcBOOOTHO pacmpocTpaHsieMoe o
(https://www.calculate-linux.org/ru/), CpOK JeUCTBHS:
6eccpovHO

MS Office Nel35 ot 17.09.2007, cpok zaeiicTBust: 6eccpoyHO
7 Zip cBoboano pacmpoctpansiemoe (https://www.7-zip.org/),
CpOK JeiicTBus: HeccpouHO

9. YuebHo-
METOOANYECCKOC U
MaTepUaIbHO-
TEXHHUYCCKOC
obecrieueHue
mporpaMM y4eOHOH
MUCLUTIIINHBI

B cBA3M C 3aKiO4eHHEM KOHTPAaKTOB CO CTOPOHHHMHU
ANEeKTPOHHBIME  OumOmmoreynsiMu  cuctemMamu  “BOOK.RU”
(Kontpakr Ne K-56-20 ot 25.08.2020 r. OOO «KuoPyc
Meamna», 01.09.2020 r. mo 31.08.2021 r.), 95C 3HAHUYM
(Kontpakr Ne K-60-20 ot 13.08.2020 r. OO0 «3HAHUYMp,
01.09.2020 r. mo 31.08.2021 r.) pazmen 9 pabodeii mporpaMmsl
YUTATh B HOBOM pellaKIuu:
OcHoBHas1 IMTepaTypa

1. AntporioBa, H. B. Anrebpa u Hayajga MareMaTH4ecKOTro
anamu3a. KoHcrekr ekuuii [ DnekTpoHHBIH pecypc] : yueOHOoe

16.09.2020 r.
ITpotokom Ne 1

35




nocodoue / H. B. Antponosa ; MI'TY. - Marauroropck :
MITY, 2017. - 66¢c. : Ttabm, rpadp. — Pexum nocryna:
https://magtu.informsystema.ru/uploader/fileUpload?name=54.
pdf&show=dcatalogues/5/8774/S4.pdf&view=true . -
MaxpooOBeKT.
2. bammaxoB, M.M1. MaremaTunka [DIeKTpoHHBIH pecypc] :
yuaeonuk / bammvakos M.. — Mocksa : KanoPyc, 2017. — 394
¢. — (CIIO). — ISBN 978-5-406-05386-7. — Pexum mocryna:
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