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1 HOACHUTEJIBHAA 3AITNCKA

Pabouas mporpamma oOmeoOpa3oBaTeNbHOW  y4eOHOW  JUCHUIUIMHBI  «MaTemMaThkay
npenHaszHadeHa ansg usydeHus mareMatuku B @I'bOY BO «MarHutoropckuii rocyaapCTBEHHBIH
TexHuueckuii yHuBepcurer uMm. [ .M. HocoBa» MHOronpoguibHbI KOJUIEK, peaTn3yroimeM
00pa3oBaTeNbHYI0 MPOrpamMMy CpeaHero odmero oOpa3oBaHUs B Mpeneiax OCBOSHHUS MPOrPaMMbI
MOJATOTOBKHU CIEI[UAIMCTOB CPETHEro 3BeHa Ha 0a3e OCHOBHOTO 001ero odpa3oBaHusl.

IIporpamma paspaborana:

—  Ha ocHoBe TpeboBanmit ®I'OC cpegHero obiero oOpa3oBaHus, MPEOBSBIAEMBIX K CTPYKTYPE,
COEPIKAHMIO U PEe3YJIbTaTaM OCBOCHHUS Y4eOHOMH UCUUILTHHBI «MaTeMaTHKay,

— B COOTBETCTBMM C PexoMeHmauusMH [0 OpraHu3aliH MOJyYeHHs CpedHero oOIIero
oOpa3oBaHusi B  Tpeneiax  OCBOEHHs  00pa3OBaTENbHBIX  MPOrPaMM  CPEOHEro
npodecCHOHATLHOTO O0pazoBaHusi Ha 0Oa3e OCHOBHOTO o0O0IIero oOpa3oBaHUS C YYETOM
TpeboBaHuil (enepasbHbIX TOCYTAPCTBEHHBIX CTAaHAAPTOB W MOJNydaeMOl mpodeccuu uim
CHEeLHATBHOCTH CpemHero mnpodeccuoHampbHoro obpasoBanust (ITucemo Jlemapramenra
rOCYAapCTBEHHON MOJUTUKH B chepe moaroroBku padoumx kanpos u AIIO0 MunOOpHAyKH
Poccuu ot 17.03.2015 Ne 06-259);,

- Ha OCHOBE TPUMEPHOW TporpaMMbl  0OIIeoOpasoBaTeNbHON y4eOHOH  MUCIUTLIMHBI
«MatemaTuka» At podeCCHOHANBHBIX 00pa30BaTENbHBIX OPraHU3aLUN, PEKOMEHIOBAHHOM
DenepanbHbIM TOCYIAPCTBEHHBIM aBTOHOMHBIM yupekaeHueM «®DenepanbHblii HHCTHTYT
pasButusa obOpazoBanust (PIAY «DPHUPO») B kadecTBe NPUMEPHOH MNPOrPaMMBbl IS
peanu3zannu OCHOBHOW mnpodeccroHanbHOl oOpasoBatenbHoll mporpammbl CITO Ha 0Oase
OCHOBHOTO 001mero oOpa3oBaHHs ¢ MOJlydeHHeM cpemaHero obimero odpasoanus. [IpoTokon
Ne 3 or 21 urona 2015r. PerucrpaunonHelii Homep peuensuu 377 ot 23 uronsa 2015r. PI'AY
«DOUPOy;

—  yuerom TpeboBanuii PI'OC cpennero mnpodeccuoHaTbHOTO 00pa3oBaHusT W MPOQUIIsS
npoeCCHOHATLHOTO 00Pa30BaAHUS,

- ¢ yderom IlpuMepHON OCHOBHOW OOpa3OBATENBLHOW MPOTPAMMBI  CpPEIHEro  OO0IIero
obpa3oBanus, onoOpeHHON pelieHreM (enepaibHOro y4eOHO-MEeTONHYECKOTO OObeaMHEHHS
no odmemy obpazoBanuto (mpoTokod ot 28 uroHs 2016 r. Ne 2/16-3).

Conep:kanue nmporpammbl «MaTeMaTHKa» HAMPaBIEHO Ha JOCTHIKEHHE CIEAYIOLINX Heeii:

—  olecrieyeHne COPMUPOBAHHOCTH MPEACTABICHHH O COLMANbHBIX, KYJbTYPHBIX |
UCTOpHUECKHX (PaKTOpax CTAHOBJIEHHS MaTEMATHKH,

—  obecrnieuerne CcGHOPMUPOBAHHOCTH JIOTMYECKOTO, AaJTOPUTMHYECKOTO U MAaTeMaTHYECKOTO
MBILIICHUS;

—  olecrnieyeHne CHOPMUPOBAHHOCTH YMEHHIl MPUMEHSATH MOJYYEHHbIE 3HAHUS TPH PELICHUH
Pa3IUUHBIX 33734,

- obecrieueHne  cHOPMHUPOBAHHOCTH  MPEACTABIECHUH O  MaTeMaTHKe  KaK  4acTu
0011IeUeIOBEYECKO KYJIbTYPhl, YHUBEPCATHLHOM SI3bIK€ HAYKH, TO3BOJISIOIIEM OIHCHIBATD U
U3y4aTh MPOLECCHI U SBJICHUS.

B mporpammy BKIIOUEHO cOpepikaHUE, HANpaBiIeHHOE Ha (OPMHUpPOBAHHE Yy OOYyYaroIuXCs
KOMITETEHIIMH, HeOOXOauMbIX 1Jisi KadecTBeHHOro ocBoeHus IIIICC3 Ha 0aze OCHOBHOIrO OOIIETO
o0pa3oBaHUs ¢ MOyYeHUEM CpeaHero o0Iero odpasoBaHusl.

B nanHO# paboueil mporpamMme NpeACTaBIEHbI: OOIIas XapakKTepUCTHKA U MECTO y4eOHOH
IAMCLUIUIMHBI, Pe3yJbTaThl OOyUeHUs], TeMATHYECKUI TUIAH U COEPIKAHUE C TIepeUHeM MPAKTHYECKUX
paboT, TeMaTHKOH CaMOCTOSITENbHOW pabOoThbl, aKTUBHbIE M HMHTEPAKTHBHBbIE (POPMBI MPOBENEHHUSI
3aHATUH, Yy4eOHO-METOOMUYECKOe W MaTepHAbHO-TEXHHYECKoe obecreueHne o0pa3oBaTebHON
IeATENIbHOCTH.



2 OBIIIAA XAPAKTEPUCTUKA YUYEBHOU JUCITAIIJIINHBI
«MATEMATHKA»

Marematuka sBiseTcs (PYHOAMEHTAJIbHOW  00Imeo0pa3oBaTeNbHON — TUCHMIUIMHON — CO

CJIOKUBITHUMCHA YCTOP'I‘{PIBBIM COACPKAaHUEM U O6H_II/IMI/I Tpe6OBaHI/I$IMI/I K IIOATOTOBKEC o6yqa}0m1/1xcs1.

IIpn ocoenmn mnpodeccuit CIIO u cnenmanmpHocTeld CIIO  TexHHMYeckoro mnpodus

npodecCHOHATBPHOrO O0pa3OBaHMs MaTeMaTHKa H3ydaeTcst Oojiee yriayOJIeHHO, Kak MpoguiIbHAS
yueOHast AUCUUIUIMHA, YUUTHIBAIOIIAst CIeH(HKY OCBAUBAEMBIX MPOQPECCHI WM CHIELUATbHOCTEH.

O6H_[I/Ie HEJIN U3YUCHUA MAaTCEMATUKU TPAAUITUOHHO PCAIN3YIOTCS B YCTBIPEX HAIIPABJICHUAX !
1) obmee npencrasiaeHune 00 UASSX U METOJAX MATEMATHKHU,

2) HHTEJUIEKTYaJbHOE Pa3BUTHE;

3) OBJIAACHUEC HeO6XOI[I/IMbIMI/I KOHKPETHBIMU 3HAHUAMU U YMCHUAMU,

4) BOCHUTATENBHOE BO3ZEHCTBUE.

[Ipopunmuzanms ueei MaTeMaTHIeCKOro 0Opa3OBaHMsI OTPAXKAETCS HA BHIOOPE MPHOPUTETOB B

opraHuzanui  y4eOHOW  mestenpHOCTH — oOywaromuxcs. s TexHudyeckoro  mpodus
npodeCCHOHATLHOTO 00pa3oBaHUs BHIOOpP LEjIel CMeINaeTcs B MNparMaTHYeCKOM HAmpaBICHHH,
NpeayCMAaTPUBAIOINEM YCHICHHE U PACUIMpPEHHe MPHUKIATHOrO XapakTepa WU3yUeHHs MaTEeMaTHKH,
NPEUMYLIECTBEHHOH OPUEHTALNH Ha aJTOPUTMHYECKHIA CTUIb TIO3HABATEIbHOMN eI TeIbHOCTH.

N3yuenne mareMaTUKu Kak mTpoduiibHONM 0O0meoOpasoBarenbHON y4eOHOW NUCHUTUIHHBI,

yuuTBIBatOLIeH crnennduky ocsanBaeMbx cryneHtamu npogeccuit CI1O unn cnenmansaoctu CIIO,
obecrieunBaeTcs:

BBIOOPOM PA3JIMYHBIX MTOAXOIOB K BBEIIEHUIO OCHOBHBIX ITOHSITHH;

dbopMupoBaHHEM  CHUCTEeMbl  y4eOHbIX  3amaHuii, obecrneuuBaromux  ddpdexTuBHOE
OCYILECTBIIEHHE BLIOPAHHBIX LIEJIEBBIX YCTAHOBOK;

oOorameHueM CneKTpa CTHiIeH y4eOHOH AEATENbHOCTH 3a CUET COTJIACOBAHUS C BENYLIUMH
AesITebHOCTHBIMH XapaKTEePUCTHKAMH BbIOpaHHON npodeccru / CienuaibHOCTH.

[IpodunbHas coCTaBisIOIIAs OTpPaKaeTCs B TPEOOBAHUSIX K IOATOTOBKE OOYYarOIIUXCS B

HacCTH:

oOrreli CUCTEMBI 3HAHUH: COEPIKATENbHBIC TPUMEPHI HCIIOJIb30BAHMS MATEMATHUIECKUX HIEH U
METOOB B MPO(eCCHOHATBHON NesITeTbHOCTH;

YMEHHUH: pa3nyure B ypOBHE TpeOOBAHUH K CIIOKHOCTH MPUMEHSIEMBIX aJITOPUTMOB,;
NPAKTUYECKOrO HCIIONB30BaHMS MPUOOPETEHHBIX 3HAHUH W YMEHHHA: WHIMBUAYAJIbHOTO
y4eOHOro OIbITa B MOCTPOSHUH MAaTEMAaTHYECKUX MOJEJIEH, BBIMOJHEHUH HCCIENOBATEIbCKIX
MIPOEKTOB.

Comepxanne y4eOHON AWCHMIUIUHBI pa3pabdoOTaHO B COOTBETCTBHM C  OCHOBHBIMHU

COACPKATECIIbHBIMU JIMHUAMU O6yLIeHI/I$I MATEMATUKE:

anreOpandeckast IMHUS, BKIIFOYAIOINAS CUCTEMATH3ALMIO CBEECHHIH O YHCaX;, N3YYeHHE HOBBIX
u o0oOmeHne paHee W3yUeHHBIX oneparuii( BO3BEACHHE B CTENEHb, H3BJICYCHHE KOPHS,
JorapupMUpPOBaHNE, CHHYC, KOCHHYC, TAHI€HC, KOTAHT€HC M OOpaTHbIE K HHUM), HU3yUeHHE
HOBBIX BHOB YHCJIOBBIX BBIPAKEHUI 1 (POPMYII;, COBEPILICHCTBOBAHHUE MPAKTHUECKUX HABBIKOB
U BBIYHCIHMTENBHON KyJNBTYpBl, PACIIMPEHHE M COBEPIICHCTBOBAHHE ainredpandeckoro
anmapara, C(QOPMHUPOBAHHOIO B OCHOBHOH INKOJE, M €ro NPUMEHEHHE K pPELICHHIO
MaTeMaTHYECKUX U TPUKIAIHBIX 3a71ad,;

TEOPETHKO-(PYHKLIMOHAIBHAS JIMHHSL, BKJIFOYAIOIIAsi CHCTEMATU3ALMIO U PACIIUPEHNE CBEACHUH
0 (PYHKIMSIX, COBEPLUICHCTBOBAHHUE IPpaQUueCKUX YMEHUH, 3HAKOMCTBO C OCHOBHBIMHU HJIESIMU H
METOJaMH MAaTeMaTH4YeCKOTrO aHann3a B 00beMe, IMO3BOJIIOIIEM HCCIENOBaTh JJIEMEHTapHbIE
GyHKIMM M pemaTh NpPOCTEHINNe reoMeTphueckue, (QU3NYecKue W APyrue NPUKIIAIHbIC
3ajauuy,

JUHUA YPaBHEHWH W HEPAaBEHCTB, OCHOBAHHAs HAa TMOCTPOSHMH M HCCIEAOBAHUH
MaTeMAaTUUECKUX  MOpeJel, mepecekamomascsa ¢  anredpandeckoil U TEOPETHUKO-
(YHKIMOHANBPHONH JIMHUSIMH M BKJIIOYAIOINAS PA3BUTHE, U COBEPLICHCTBOBAHNUE TEXHHUKH
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anredpandecknx mnpeoOpa3oBaHUH ANl  PELICHUS YPaBHEHWI, HEPABEHCTB M CUCTEM;
(dopmupoBaHHe CIIOCOOHOCTH CTPOMTb M HCCIIEAOBATh MPOCTEHIINEe MATEMATHYECKUE MOACTH
MpU pEHICHUHN NPUKJIAAHBIX 3aa4, 3a4a4 U3 CMECKHbBIX U CIICHHUAJIBbHBIX JUCLUIIINH,

- reoOMETpHUYCCKass JIMHUSA, BKJIIHOHAKOMIAA HArJIAAHBIE NPEACTABICHUA O TMMPOCTPAHCTBEHHBIX
durypax u wu3ydeHHEe HUX CBOWCTB, (OPMHUPOBAHHE U PA3BUTHE MPOCTPAHCTBEHHOTO
BOOOpa)KEHHUs, pPAa3BUTHE CIIOCOOOB TE€OMETPHYECKHX H3MEPEHHiH, KOOPAMHATHOIO W
BEKTOPHOT'O METOAOB AJId PCIICHUA MATEMATUYCCKUX U MIPUKIIAAHBIX 3a4a4,

- CTOXaCTUYECKas JJMHUS, OCHOBAHHASI HA Pa3BUTHHA KOMOMHATOPHBIX YMEHUM, PEACTABICHUHN O
BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYIKAIOLIEero MHUPA.

Pabouas nporpamma yueOHOH TUCHHMITIMHBI COCTOHT U3 TISITU Pa3IeNioB:

Anrebpa

OCHOBBI TPUTOHOMETPUU

Hauana MmaTemaTuueckoro aHanusa

I'eomerpus

KomOuHaTopuka, CTAaTUCTHUKA U TEOPHS BEPOSITHOCTEH.

ConeprkaHue AUCIUILINHBI 00€CIeYHNBAET MPEEMCTBEHHOCTD 110 OTHOIIEHUIO K OCHOBHOMY
obmemy oOpazoBaHUIO myTeM yriayOjieHHOro m3ydeHus: pasunena 1 «Anrebpa», tem: «Pa3Butue
NOHATHS ynchay, «PyHkuuu u ux rpadpukny; «Kopau, crenenn u norapudmeny. Tema «YpaBHEHHS
U HEPaBEHCTBA» BKJIIOUEHA B pasnen | «Anrebpa» temsl «Passurne moHsTHs o ymucie», «KopHu,
crenieHu u Jorapudmer, pasgen 2 «OCHOBBI TpUrOHOMETpHH» TeMy «TpuUroHOoMeTpuveckne
ypaBHEHUsI M HEPAaBEHCTBa». HapsAmy ¢ 3TUM, BBOIATCS Psii HOBBIX, OOJiee CIOKHBIX BOIPOCOB,
NOHUMaHUE KOTOPBIX Heobxomaumo Oynymemy crnenmanucty. Ocoboe BHMMaHHE B IMporpamme
ynemsiercsi GOPMHUPOBAHHIO OCHOB JIOTHUYECKOTO, AJITOPUTMUYECKOTO M MATEMATUIECKOT'O MBIIILIICHHSI
U TPENCTaBIeHUs] O HEOOXOAMMOCTH MAaTeMaTHYECKOro ammapara Ijsl JaJdbHEHINero H3y4eHUs
TEXHUYECKHX 00IenpodecCHOHATbHBIX AUCLUTUINH.

B mporpammy BkIFOY€HO MPO(ECCHOHANBPHO HAIPABICHHOE COIEpKaHHe, HeoOXOmuMoe st
ycBOeHHsl mpodeccuoHanbHOH —oOpasoBatenpHONW mnporpammbel.  lIpoduipHas — cocTaBisroast
BKJIFOYEHA Bpasaenbl: «Anredpay, «Havyana MaTeMaTHIeCKOro aHajm3ay.

OcBoeHue HOBOIO COJAEpP)KaHHUS OCYIIECTBISAETCS C OMOPOH Ha MEXIpPEIMETHBbIE CBSI3U C
nucuurinHamu «@usukay, «MHpOopMaTHKay.

Ilpy u3ydeHun AucCUMIIMHBI «MaTemaTuka» HCHOJb3yIOTCSI COBPEMEHHBIE IeAaroruvyeckue
TEXHOJIOTUH. Y CioBHUEM (popMUPOBaHUS OOIIMX KOMIIETEHIMIA U YHUBEPCAIBbHBIX YIeOHBIX NeHCTBUNA
ABJIIETCA OOy4YeHHE Ha OCHOBE CHCTEMHO-AESTEIBHOCTHOIO MOAXoAa (MpenrnoiaraeT akTUBHOCTh
00y4aroImuxcs, KOraa 3HaHUe He MePeaaeTcsi B TOTOBOM BUE, & CTPOUTCS] CAMUMH OOYYAIOIIIMUCS B
nporecce UX IMO3HABATEIBHON NEATENbHOCTH): MPOEKTHAs HEATEIbHOCTH, MPOOJIeMHOE O0yueHHeE;
oOy4yeHHne B JMaOre; CUCTeMa BOMPOCOB W 3aJaHUM, OpraHusanusi peQeKCUBHOW HESTEIbHOCTH,
CO3JIaHHE CUTYAIMi, HAPaBJIEHHBIX HA MH)OPMALIHOHHBIN TTOUCK.

Haubonee uenecooOpa3Hble BHIbI 3aHATUN. JIEKIHWH, TMPAKTUYECKUE 3aHSITHS, 3a4EThI,
KOHCYJIbTALIUH.

CamocrosiTenbHass paboTa BBITONHSAETCS OOYYarOIUMHUCS BO BHEAYAHTOPHOE BpPEMS 110
3aIaHUI0 U TIPH METOAMYECKOM PYKOBOJCTBE IPENOAaBaTelis, HO 0e3 €ro HEemoCpeICTBEHHOTO
yuactusi. KOHTpOJb BBINOJHEHHS CAMOCTOSITENIBHOH pabOThl OCYLIECTBISIETCS B IPUCYTCTBHUH
oOyuaromuxcst (B pamMKax ayAMTOPHBIX 3aHATHH) W 0e3 yuactusa, oOydvaromerocs. IIporpamma
YUUTBIBAET HEOOXOAMMOCTb Pa3BUTHS Y OOYUAIOIIMXCSl KOMIIETEHTHOCTH B OOJIACTH MCIIOJIb30BAHMS
UH(POPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUH M HMCCIENOBATENbCKUX HABBIKOB. Ui 3TOrO B
KAa4eCTBE 3a[aHUH CaMOCTOSITENbHOH paboThl MPEAYCMOTPEH MOMCK W aHaln3 HH(pOpMauuu B
WnrepHeTe, paspaboTka MHANBUAYAJIBHOTO MMPOEKTA U CO3AaHNE KOMITBIOTEPHOM MPE3CHTALIH.
Onenka KadecTBa OCBOEHHs Y4YeOHOW IUCHHIUIMHBI OCYIIECTBIISIETCS B IPOLECCEe TEKYINEro
KOHTPOJISI U TPOMEXKYTOUHOM aTTecTaliH.

Texymmii KOHTPOJb YCHEBAEMOCTH MPOBOAUTCA B (OpME. YCTHOTO OIMpPOCa, KOHTPOJBHBIX
padoT, OLIEHKH BBIMOJHEHUS MPAKTHUECKUX PadoT, 3a1aHUil CaMOCTOATENBHON paboThI.

MBS
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ITo 3aBepmieHNH H3y4eHHs y4eOHOW IOUCHMIUIMHBI «MarteMaTukay oOydJaroluecs CHAIT
i depeHIpoBaHHBIN 3a4eT B 1 cemecTpe U 5K3aMeH BO 2 CeMecTpe.



3 MECTO JMCIINIIJIMHBI B YYHEBHOM IIVIAHE

YuebHast aucruruinHa «MarteMmaTukay sBISeTCS YUeOHBIM NPEIMETOM U3 O0sI3aTeNbHON
npeaMeTHoi odnactu «Maremarnka u nHpopmarukay @I'OC cpeqHero odiiero oOpa3oBaHus.

IIpu peanuzaru 0Opa30BaTENBLHON MPOrpaMMBbI CpeaHEro o0Iero o0pa3oBaHUs B Mpeaesax
ocsoenust IITICC3 na 6aze ocHOBHOrO obmero obpasoBanus ydeOHas TUCHUILUTHHA «MaTemMaTukay,
usydaercss B 00meoOpa3oBaTeIbHOM MUKJIEe Y4eOHOro ImjiaHa ¢ TOJYYeHHEM CpemHero oOImero
obOpazoBaHwUsl.

I[Ipy  ocBoeHMHM CHEUMANbHOCTEH  TeXHH4Yeckoro mnpoduiast yueOHas — OUCLMILIMHA
«MatemaTukay, U3y4aercs kak npoduibHas yueOHas quciuiuinHa B oobeme 351 yaca, B TOM yucie
o0si3aTenbHOM yuebHo Harpy3ku — 234 yaca (117 gacoB — Teopernyeckoro oOy4yenns u 117 qacos —
MPAKTHYECKOTO OOyUeHUs).

OcBoeHHE HOBOTO COIEPIKAHUSI OCYLIECTBISETCS C OMOPON HAa MEXIPEIMETHBIE CBS3H C
auctunaunoi [1J1.03 duszuka.

3HaHUS, YMEHHsI M TIOJIyY€HHBIE CTYACHTAaMH TIPU OCBOCHHMH 0011e00pa3oBaTebHOM
OVCLUIUIMHBL yueOHOH IucHuIuinebl «MarteMaThkay yriayONsSioTCs W PacLIUpSIOTCS B Ipolecce
u3yueHust y4eOHOH AMCLUUIUIMHBI MPOrpamMMbl TIOATOTOBKH CHELUAINCTOB CPEOHEr0 3BEHa
MaTeMaTHYECKOro U o01mero ecrecTBeHHOHay4HOro nukyia EH.01 Martemartuka.



4.PE3YJIbTATBI OCBOEHUA YYEFHOMN TUCITATIINHBI

OcBoenue conep:kanusi yaeOHOU mucuuruimHbl «MaTematukay (BKJIrOUasi ajireOpy W Hadania

MaTeMaTHYECKOT0 aHaJIN3a, TE€OMETPHI0) OOEeCeYMBaeT AOCTIDKEHHE CTYASHTAMH CIEeIyHOIINX
pe3yJbTATOB:

® JIUYHOCHIHBIX:
c(OPMUPOBAHHOCTh MPENCTABICHUI O MaTEeMaTHKe KaK YHHBEPCAJIbHOM SI3bIKE€ HAYKH,
CPeICTBE MOACITUPOBAHMSI SIBJICHUN U TIPOIIECCOB, 00 UAESX U METOAAaX MAaTEeMAaTHKH,
MOHUMAHWE  3HAYUMOCTH  MAaTeMAaTHKH Uil  HAay4YHO-TEXHUYECKOro  Iporpecca,
c(OPMUPOBAHHOCTh OTHOIICHHSI K MAaTeMAaTHKE KaK K 4YacTH OOIIedeIOBeUeCKON KYJIbTYpbI
yepes3 3HAKOMCTBO C UCTOPUEH pa3BUTHSL MAaTEMATUKH, 3BOJIOLIMEN MaTEMaTUYECKUX UAEH;
pa3BHUTHE JIOTHYECKOTO MBIIIJICHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHHS, aJrOPUTMUYECKOM
KyJIbTypbl, KPUTHYHOCTH MBIILJIEHUST HAa YpPOBHE, HeoOXoaMMOM st Oynyimei
poeCCUOHATTBHOM AeSITEIbHOCTH, IS IPOJOJIKEHHsI 00pa30BaHUS U CaMOOOPa30BAHMS,
OBJIAJICHUE MATeMAaTUYECKUMH 3HAHUSMU W YMEHHSIMH, HEOOXOMUMBIMH B TOBCEIHEBHOM
JKU3HHM, JJIs1 OCBOEHHUSI CMEXKHBIX €CTECTBEHHO-HAYYHBIX JTUCLUUIUIMH ¢ JUCLUTLIINH
poeCCUOHANIBHOTO LIMKJIA, IS MOJydeHus oOpa3oBaHUsi B 00NacTsAX, He TpeOyrommx
yriyOJeHHON MaTeMaTHYeCKOH MOATOTOBKH,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO, B TOM HHCJIE CaMOOOPa30BAHUIO, HA TIPOTSKEHUH
BCEH KU3HU, CO3HATEJIbHOE OTHOIIEHHE K HEMpPepPhIBHOMY OOpPa30BaHUIO KaK YCIOBHUIO
yCTemHOoH npodeccroHatbHON U O0IEeCTBEHHOM NesITEIbHOCTH,

TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSTEIbHON, TBOPUYECKON U OTBETCTBEHHOH IeATEIHHOCTH,
TOTOBHOCTb K KOJUIEKTUBHOH paboTe, COTPYAHHUYECTBY CO CBEPCTHUKAMHU B 00Pa30BATENbHOM,
OOIIECTBEHHO TIOJIE3HOH, y4eOHO-MCCIEeOBATENbCKON, TMPOEKTHOM W JAPYrHX  BUJAAX
NesATEIIbHOCTH,

OTHOWICHHE K MPO(HeCCHOHANBHON IEesTENbHOCTH KAaK BO3MOMKHOCTU Y4YacTHS B pPELICHUH
JIUYHBIX, OOIIECTBEHHBIX, TOCYAPCTBEHHBIX, OOIIEHAIIMOHATBHBIX MPOOJIeM;

* MemanpeoMemHbIX:

YMEHUE CAaMOCTOSITEJIbHO OMPENEISITh LU NeATSIbHOCTH U COCTABJISATh TUIAHBI AESITEIbHOCTH,
CaMOCTOSITEJIBHO ~ OCYIIECTBJISITb, KOHTPOJUPOBATH M  KOPPEKTUPOBATH JIESITENBHOCTD;
HCIIOJTB30BATh BCE BO3MOKHBIE PECYPCHI ISl JOCTUXKEHUS TIOCTABJICHHBIX LEJIEH U peatn3alun
TJIAHOB AESITeIbHOCTH, BBIOMPATD YCIIEIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIUSIX

yMEHHEe TMPOAYKTHBHO OOIAThCd MW B3aUMOJCHCTBOBATH B  MPOLECCE COBMECTHOM
NEeSITENbHOCTH, VYHUTBIBATH MO3ULMK APYTUX YYACTHUKOB JesiTeNbHOCTH, 3(dexTuBHO
pazpeaTb KOH(IUKTH,

BJIQJICHUE  HABBIKAMHM  TIO3HABATENLHOW,  y4eOHO-MCCIENOBATENbCKOM M MPOEKTHOM
NEeSITeNIbHOCTH, HaBBIKAMH  paspelleHuss MnpoljieM; CIOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEJIBHOMY TTOMCKY METOJOB PELICHUS MPAKTUYECKUX 3a/1a4, TPUMEHEHHUIO Pa3IMYHbIX
METO/AOB IMO3HAHUS,

FOTOBHOCTb M CIOCOOHOCTh K  CaMOCTOSTEIbHOW  MH(POPMAIMOHHO-TIO3HABATEIILHOM
NEeSITENIbHOCTH, BKITIOYAsi YMEHUE OPHEHTUPOBATHCS B PA3IMUHBIX MCTOYHUKAX HH(POPMAIUH,
KPUTHYECKH OIICHHBATh U HHTEPIPETHPOBATh WH(POPMALUIO, MONYyHAEMYIO W3 Pa3IAIHBIX
HUCTOYHHKOB,

BJIQZICHUE S3BIKOBBIMHU CPEACTBAMU — YMEHHUE SICHO, JIOTHYHO M TOYHO H3J1araTb CBOK TOYKY
3PEHHUs, HCTIOJIb30BaTh aICKBATHBIE SI3BIKOBBIEC CPENCTBA,

BJIaJICHUE HABbIKAMH IMO3HABATEJHHON pe(IeKCHH KaK OCO3HAHMS COBEPIIAEMBbIX NEHUCTBUUI W
MBICITUTENBHBIX MMPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUH, IPAHUL] CBOETO 3HAHUS U HE3HAHMUS,
HOBBIX MTO3HABATEbHBIX 3371a4 U CPEICTB UX JOCTUKECHMUSI,

BJIaJICHUE HABbIKAMH IMO3HABATEJHHON peIeKCHH KaK OCO3HAHUS COBEPIIAEMBbIX NEHUCTBUI W
MBICJTUTENBHBIX MMPOLIECCOB, UX PE3YJbTATOB U OCHOBAHWM, I'PAHMI] CBOETO 3HAHUS U HE3HAHUS,



HOBBIX MIO3HABATEJBHBIX 337]a4 U CPEACTB UX JOCTUKECHMUS],
LEJIEYCTPEMJIEHHOCTh B TIOMCKAaX W TNPHUHSATHH PEIleHHH, COOOPasHTENbHOCTh W WHTYHLUS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX TPEACTABICHUI, CIOCOOHOCTh BOCIPHUHHUMATH KpacoTy U
TFapMOHHIO MUDA,

® npeomMemmbix

c(pOpPMHPOBAHHOCTb MPEACTABICHUN O MAaTEMAaTHKE KaK YaCTH MUPOBOW KYJIBTYPBI U O MECTE
MaTeMaTHKH B COBPEMEHHOW LIMBIIJIM3ALIMH, O CIOCO0AaX OMHMCAHUS SIBJIEHUI peaslbHOrO MHpa
HA MaTEMaTUYECKOM SI3BIKE,

c(pOPMHPOBAHHOCTb TMPEACTABICHUA O MAaTEMAaTHYECKHX TMOHATHSIX Kak O BaKHEHIINX
MaTE€MaTUYECKUX MOJENAX, MO3BOJSIOIUX ONMCBIBATL W M3y4aTb pasHble MPOLECCHl U
SIBJICHUS1, TOHUMAHNUE BO3MOKHOCTH aKCUOMAaTUYECKOTO MOCTPOEHUsI MAaTEMATUYECKUX TEOPHIA,
BJIQJCHUE METOJAMU J[OKa3aTeNbCTB U QJITOPUTMOB PELICHMs, YMEHHE HUX MPUMEHSTH,
MPOBOJUTD NOKA3ATENbHBIE PACCYKACHUS B XO[I€ PELICHUs 3a0a4,

BJIQJCHUE CTAHAAPTHBIMU MNPUEMAMU PEIICHUs PalMOHAIBHBIX W HPPALUOHAIBHBIX,
MOKA3aTeNbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPaBHEHUN M HEPABEHCTB, UX CHUCTEM,
HCIIOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX MPOrpaMM, B TOM YHUCJE [Tl MOUCKA MYyTH PELIEHUs
Y WUTIOCTPALIMK PELIeHUs] YPABHEHUI U HEPABEHCTB,

c(OPMHPOBAHHOCTh  TPEACTaBICHUH OO0 OCHOBHBIX TMOHATHSAX, UAEAX M MeToAax
MaTE€MaTU4YeCKOro aHaJIN3a,

BJIQJICHUE OCHOBHBIMM IMOHATUAMHM O IIJIOCKUX U MPOCTPAHCTBEHHBIX TIE€OMETPUUYECKHX
¢durypax, uX OCHOBHBIX CBOHCTBAxX;, C(POPMHPOBAHHOCTb YMEHHUS PACIIO3HABATH HAa YEPTEIKax,
MOJIENIIX U B PEAJbHOM MHUpPE TeOMETpHUecKHe (QUTyphl, IPUMEHEHHE W3yUeHHBIX CBOWCTB
reoMeTpuueckux Quryp u (GopMyn s peIleHUs TeOMETPHUECKHMX 3a7ad W 3a1ad C
MIPAKTUYECKUM COAEPKAHUEM,

c(pOPMHPOBAHHOCTh MPEACTABICHUN O MPOLECCaX W SBJIEHHUSX, MUMEIOMINX BEPOSTHOCTHBIN
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIbHOM MHPE, OCHOBHBIX IMOHSATHUSAX
3JIEMEHTAPHON TEOPUU BEPOSITHOCTEN, YMEHHMM HaxOAUTh U OLEHUBATh BEPOSTHOCTU
HACTYTUICHHUsI COOBITUH B MPOCTEHINNX MPAKTHUECKUX CUTYAlHX U OCHOBHBIC XaPaKTEPUCTHKH
CIyYailHbIX BEJIUYUH,

BJIAZICHUE HABBIKAMHU HCIOJb30BAHUS TOTOBBIX KOMIBIOTEPHBIX NPOrpPaMM IIPU PEIICHUH
3a4ad4;

c(pOPMHUPOBAHHOCTh MPEACTABICHUNH O HEOOXOOMMOCTH OKa3aTeJIbCTB NMPH OOOCHOBAHWUHU
MaTeMaTUYECKUX YTBEPXKACHUN UM POJM AaKCUOMATHUKU B TMPOBEACHUU JEAYKTUBHBIX
PacCy KIeHUM,

c(pOpMHPOBAHHOCTh TOHITHHHOIO amnmapara 1O OCHOBHBIM pas3fesiaM Kypca MaTEeMaTHKH;
3HAHUI OCHOBHBIX Te€OpeM, (POPMYJT U YMEHUS UX MPUMEHSITh, YMEHUS TOKA3bIBATh TEOPEMBI U
HAaXOJIUTh HECTAHJAPTHBIE CIIOCOOBI PEIeHHs 3a/1aY;

c(pOpMHPOBAHHOCTb YMEHHH MOJIENIUPOBATH PEATbHBIC CUTYALUH, HCCIIEIOBATh MOCTPOSHHBIE
MOJEIIN, UHTEPIPETUPOBATh MOYYCHHBIN PE3yNbTarT,

c(pOpPMHPOBAHHOCTh MPEACTABICHNH 00 OCHOBHBIX MOHATHSIX MATEMAaTHYECKOTO aHAN3a U HX
CBOWCTBAaX, BIJIAICHUE YMEHUEM XapaKTepPH30BaThb IOBeNEHUE (PYHKUUN, HCIOJIb30BAHUE
MOJIy4€HHBIX 3HAHWUM U OIUCAHUS U aHAIN3a PEAIbHBIX 3aBUCUMOCTEH,

BJIAJICHUE YMEHMSIMHU COCTABJICHUS] BEPOATHOCTHBIX MOJENEH IO YCIOBHUIO 33Aa4d U
BBIUUCIIEHHUSI BEPOSTHOCTH HACTYIUIEHUS COOBITHMH, B TOM 4YHCIE C NPUMEHEHHEeM (opMyI
KOMOWHATOPUKH M OCHOBHBIX TEOPEM TEOPHH BEPOSTHOCTEH, HCCIENOBAaHMS CIy4aiHBIX
BEJINYUH IO UX PACTIPENEICHUIO;
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5 TEMATHYECKHUH ILIAH

Bupn yueOHo# padoThl: KOJIHYECTBO YACOB

Oosi3aTenbHan
MakcumajibHOe | ayauTOpHasi yueOHAast
Conep:xkanue 00y4eHnst KOJIH4YeCTBO HATpy3Ka Bueayautopnas
4acoB Bcero B T.41. CAMOCTOSITEJIbHAS
NMPAKTHYECKHX padora
3aHATHI

BBenenue 2 2

Pa3zpen 1 Aaredopa 104 68 34 36
Tema 1.1. PazButne nonsirus o 30 20 10 10
qucJe.
Tema 1.2 @yHkuuu u rpaduku 22 12 4 10
Tema 1.3 Kopnny, crenenu u 59 36 20 16
Jorapugmsl
Pa3aen 2 OcHoBbI 47 3 17 15
TPUTOHOMETPHH
Tema 2.1 OcHOBHBIE IOHATHUS
TPUTOHOMETPHH.
[Ipeobpazosanus 28 20 11 8
TPUTOHOMETPUYECKUX
BBIPAKEHUI
Tema 2.2 Tpuronomerpuueckue 19 12 6 7
ypaBHEHUsI U HEPABEHCTBA
Paszpen 3 Hauana

102 66 30 36

MATEMATHYECKOI0 AHAJIN3A
Tema 3.1 ITpousBonHas pyHKIHUH 53 38 16 20
U ee IpUMEHEHMUE.
Tema 3.2. UnTerpan u ero 44 8 14 16
IIPUMEHEHUE
Pazgen 4 I'eomeTpust 82 54 32 28
Tema 4.1 Koopaunats! u 14 3 4 6
BEKTOPBL.
Tema 4.2 IIpsiMble 1 MIIOCKOCTH B 30 20 10 10
IIPOCTPAHCTBE
Tema 4.3 MHOrorpaHHUKY U 33 26 18 12
KpYIJIbIE TEJIa
Pa3zgen S KomOnnaTopuka,
CTATHCTHKA H TEOPHS 14 12 4
BEPOSITHOCTEH 2
Tema 5.1 DnemeHTHI 6 6 )
KOMOWHATOPHKH.
Tema 5.2 DnemeHTsl TEOPUU
BEPOSATHOCTEH U 8 6 2 2
MaTeMaTUYeCKON CTaTUCTUKU
Bcero 351 234 117 117

IIpomexxyTouHas arrecTanusi B popme ouppepenyuposannozo 3auema 6 1 cemecmpe, IK3amena-
60 2 cemecmpe
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6. COJIEP)KXAHUE YUYEBHOU JAUCITATIIINHBI
Beeaenune

BxonHoit koHTpOdb. MHCTPYKTHBHBIA 0030p conmepkaHus y4eOHON HOUCHMIUIMHBI U
3HAKOMCTBO OOYYarOIUXCs C OCHOBHBIMU YCJIOBUSIMH M TPEOOBAaHMSIMH K OCBOCHHIO IMPOTrPAMMBI,
pa3paboTKe HHOAUBUAYAITBHOTO POEKTA.

Cooeporcanue yuebno2o mamepuana:

MaremaTuka B HayKe, TEXHHKE, SKOHOMHUKE, MHPOPMALMOHHBIX TEXHOJOTHSX U MPAKTUIECKON
nestenpHOCTH. llenn w 3amaun w3y4deHHss MaTeMaTuku mnpu ocBoeHun mnpodeccmii CIIO wu
cneunanbHoctel CI1O cnenuanerocteit CIIO.

Pazgen 1
AJITEBPA

Tema 1.1 PazsurHe NOHATHA O YHCJIE

Cooepoicanue yuebnozo mamepuana no meme 1.1:

Ilenvie u panuoHanbHble umcna. JleWicTBureapHble uucia. [IpuONVKeHHBbIE BBIYHCICHUS.
KomnnekcHble uncna. PanuoHanbHblE ypaBHEHHMsT M HEPAaBEHCTBA. PaBHOCHIBHOCTb YPaBHEHHIA,
HepaBeHCTB, cucreM. OCHOBHBbIE NMPHEMbl HX pEHIeHUs (Pa3jio’KeHHe Ha MHOXHUTEIH, BBEICHHE
HOBBIX HEM3BECTHBIX, ITOICTAHOBKA, IpaduuecKiii MeTo). MeTo HHTEPBAJIOB.

IpakTnueckass padora Ne 1 Apudpmernueckue neHCTBHS HAJ PALUOHAIBHBIMU U
KOMILIEKCHBIMU Y CIIaMU

IpakTHueckas padora Ne 2 ToxnecTBeHHbIE TPe0OPA30BAHNS PALIMOHATIBHBIX BBIPAKEHHI

IIpakTnyeckas padora Ne 3 PeineHue palioHaIbHbBIX YpaBHEHUIN

IIpakTnueckasn padora Ne 4 PeieHue cucreM paliiOHaJIbHBIX YpPaBHEHUN

IIpakTnyeckas padora Ne S PerieHne paliioHaIbHBIX HEPABEHCTB

CamocrosTeabHas padora: PaboTa ¢ KOHCIIEKTaMH, Y4eOHOH JTUTEPaTyPOH.

Pemenue ypaBHeHUI 1 HEPABEHCTB MO OOpa3ILy.

Tema 1.2 ®ynkuuu u rpadpuxku

Cooeporcanue yuebnozo mamepuana no meme 1.2:

Oyukiun. Obnacth onpeaeneHUss 1 MHOXKECTBO 3HaueHH; rpaduk (yHKIHH, MMOCTPOEHHUE
rpa¢pukoB QyHKIHHA, 3aJaHHBIX PA3JIMYHBIMU CIIOCOOAMH.

CeoiictBa  ¢yHKIMH.  MOHOTOHHOCTb,  Y€THOCTb,  HEYETHOCTb,  OIPAaHHMYEHHOCTD,
nepuoaUIHOCTb. [IpOMEXyTKH BO3pacTaHusi U yObIBAaHUS, HauOONbIIEe W HaMMEHbIIEE 3HAUEHHUS,
TOUKU 3KcTpemyma. [ 'padudeckas maTepnperanus. [Ipumepsl QyHKIIMOHAIBHBIX 3aBUCHMOCTEH B
peanpHBIX TpoLeccax U SBICHUsAX. Apudmerndeckue omepaunu Han ¢(yHkuusMa.  CrokHas
¢bynkums (komnozunwst). [ToHsTHE O HENPEPBHIBHOCTH (QYHKIHH.

Ob6parsbie pynkiun. O6nacTh onpenesneHus 1 00acTb 3HaUeHn odpatHo ¢pyHkumu. I'paduk
oOpaTHON (yHKIHH.

IpakTnuyeckas padora Ne 6 Mccnenoanue gpynkuumii. CBoHCTBa JTMHEHHON, KBAAPATHYHOH,
KyCOYHO-JIMHEHHOH U IPOOHO-TNHEHHOHN (pyHKIIHI

IpakTuueckas padora Ne 7 [loctpoenne u ureHne rpadpukos GpyHKIHIA

CamocrosiTesbHas padora: Pabota ¢ KOHCIIEKTOM JIEKLIUU.

CocraBnenue rioccapusi o TeMe « DyHKIUDY.

CocraBneHne CpaBHUTEIbHON TaOIUIBI IO UCCIIEIOBAHHIO

(byHKIMH, 3a1aHHON AaHATUTHYECKH U TPaUUecKu.
YcrHei 3a4eT no Teme «PyHKUUH U rpagukm».
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Tema 1.3 KopHu, cTeneHn n norapugmeol

Cofgep>kaHue yuebHoro maTepmana no Teme 1.3;

KopHu un cTteneHn. KOpHM HaTypasibHOW CTeMeHW M3 4ucia U ux csBoictBa. CTeneHu c
paumoHanbHbIMM MNoKasaTensamMu, ux cBoicTBa. CTeneHW C AeCTBUTENbHbIMU MNOKa3aTeNsAMU.
CBolicTBa CTerneHU ¢ AeNCTBUTE/IbHbIM MOKa3aTes1eM.

Norapungm. Norapudm udmcna. OCHOBHOE NorapuMuMUeckoe TOXAECTBO. [leCcATUYHbIE U
HaTypa/bHble norapugmel. MpaBuna geiicTBuiA ¢ norapugpmamu. MNMepexos K HOBOMY OCHOBaHWIO.

MpeobpasoBaHue anrebpanyeckmnx BblpaXKEHWIA. MpeobpasoBaHue paunoHanbHOro,
MppaLmMoHanbHOro, CTeNneHHNK, NokasaTe/bHel 1 norapumMmMUecKnX BblpaXKeHWIA.

MokaszaTenbHass W norapupmMuyeckas GyHKUmn. OnpegeneHus GYHKUWA, UX CBOWCTBA W
rpagukun. MNpeobpasoBaHua rpadmKoB. [lapannenbHblil MepeHoCc, CUMMMETPUS OTHOCUTENbHO OCe
KOOpAWHAT, N CUMMETPUS OTHOCUTE/IbHO Hayana KoopAuMHAaT, CUMMMETPUS OTHOCUTESIbHO MPSMOiA,
pacTsXeHue U CKaTue BAO/b 0CEN KOOPAWMHAT.

MNokasaTenbHble U forapummyeckme ypaBHeHW. OCHOBHble MNpPUEMbl WX peLleHns
(paznoXkeHne Ha MHOXWUTENN, BBeAEeHUE HOBbIX HEM3BECTHbIX, MOACTAHOBKA, rpaMyecKuii MeTog).

MNokasaTenbHble 1 norapummyeckme HepaBeHCTBa. OCHOBHbIE NPUEMbI UX PELLIEHUS.

MpakTnyeckaa paboTa Ne 8 PellieHne nppauuoHasibHNXX ypaBHEHNIA

MpakTnyeckaa pab6oTa Ne 9 [lpeobpasoBaHWsA BbIPaXEHWA, CcOoAepXXaWMX CTEMeHW W
pagukanbl

MpakTnyeckasa pa6oTta Ne 10 PelleHne nokKasaTelbHel ypaBHEHNA

MpakTuyeckasa paboTta Ne 11 PeweHune nokasaTe/lbHMXX HepaBeHCTB

MpakTnyeckasa pa6oTa Ne 12 PelueHMe NoKasaTeNlbHNXX YpaBHEHWI U HEPABEHCTB

NMpakTnyeckaa pa6oTa Ne 13 HaxoXxaeHue 3HayYeHWid norapugma MO NPOU3BOSIbHOMY
OCHOBaHut0. Mepexos OT O4HOro OCHOBaHUA K APYromy. BblUUC/eHME U cpaBHeHWe norapumos.
JlorapugmupoBaHue 1 NOTEHLMPOBaHNE BbipaXeHWN

MpakTuyeckasa paboTta Ne 14 MpubAnKEHHbIE BbIYMUCAEHUS U PELUEHNA NPUKNAAH XX 3ajad

MpakTnyeckaa paboTa Ne 15 PelieHne norapumMmnyecknx ypaBHeHNA

MpakTuyeckasa paboTta Ne 16 PeweHne norapumMmnyecKmMx HepaBeHCTB

MpakTnyeckasa pa6oTa Ne 17 PelueHne norapmMmyecKnx ypaBHeHUA 1 HepaBeHCTB

CamocTodATeNbHaa paboTa: PaboTa ¢ KOHCNEKTOM NeKLUN.

BbInosiHeHNe MHANBUAYA/IbBHOTO NPOEKTHOI0 3aaHus.

KoHTponbHasa pabota no Teme «KOpHU, cTerneHn 1 norapnumbl».

Pasgen 2
OCHOBbI TPUTOHOMETPUNN

Tema 2.1 OCHOBHble MOHATUA TPUToOHOMeTpuKn. MNMpeobpazoBaHuUA
TPUTOHOMETPUYECKUX BblPaXKeHUA.

Cofgep>kaHune yuebHoro maTepmana no Teme 2.1;

OcCHOBHble NOHATUA. PagvMaHHas Mepa yrna. BpawiartenbHoe pnBueHue. CUHYC, KOCUHYC,
TaHreHC N KOTaHreHc uncna.

OCHOBHbIE TPUTOHOMETPUYECKMNE TOXAeCTBa. POpMy/ibl NPUBELEHUSA. POPMYJibl CNOXKEHUS.
DopMy/ibl yaBOeHUA. DOpPMY/ibl MONOBUHHOIO Yra.

Mpeobpa3oBaHMs MNPOCTEALLINX TPUTOHOMETPUYECKUX BblpaXXeHW. [Npeobpa3oBaHue CymMMbl
TPUTOHOMETPUYECKUX (PYHKUMIA B NpOM3BEAEeHME W TMPOU3BEAEHUS B CyMMYy. BblpaxeHue
TPUTOHOMETPUYECKUX DYHKLNIA Yepe3 TaHTreHC MOI0BUHHOMO aprymMeHTa.

TpuroHomeTpuueckne ¢yHKUMK. CBONACTBA W rpaPuKM CUHYCa, KOCUHYyca, TaHreHca Wu
KoTaHreHca. NpeobpasoBaHus rpamkoB. MNapanienbHbId MepeHOC, pacTsHKeHUe U CKaTue BAOMb
oceli KoopauHar.
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MpakTnyeckaa pa6bota Ne 18 PaguMaHHbIA MeTO[ W3MEPEHWUS Yr/I0B BpAaLLEHUS M CBSA3b C
rpafycHoi Mepoi. HaxoxeHune 3Ha4eHUn TPUTOHOMETPUYECKNX YHKLNIA

MpakTnyeckan pa6orta Ne 19 Mpeobpa3oBaHUs TPUTOHOMETPUYECKNX BbIPaXeHNn. OCHOBHbIe
TPUTOHOMETPUYECKME TOXKAECTBA

MpakTunyeckaa pabota Ne 20 MpeobpaszoBaHUA TPUTOHOMETPUYECKNX BblpaXkeHUi. Dopmynbl
CNOXeHus, yaABoeHNs. PopMy/ibl NPUBEAEHUSA

NMpakTnyeckaa pabota Ne 21 T[lpeobpa3oBaHUA TPUTOHOMETPUYECKUX BbIPaXKEHWUIA.
lMNpeobpaszoBaHMe CYMMbl TPUIFOHOMETPUYECKUX (YHKUWIA Npou3BefeHWe, Mpeobpa3oBaHue
Npon3BeAeHNS TPUTOHOMETPUYECKUX (DYHKLWUIA B CYMMY

MpakTuyeckana paboTta Ne 22 T[locTpoeHue rpaMKoB TPUTOHOMETPUYECKUX (YHKLUMWA C
MCNoNb30BaHMEM FeoMeTpPUYECKMX NpeobpasoBaHuii

CamocTodATeNnbHaa paboTta: PaboTa ¢ KOHCNEKTOM NEKLUN.

BbInosiHeHNe MHANBUAYA/IbHOTO NPOEKTHOIO 3aaHus.

Tema 2.2 TPpUroHOMeTpPUYECKNE YPaBHEHNA N HepaBeHCTBA

Cofgep>kaHune yuebHoro maTepmana no Teme 2.2:

TpuUroHoMeTpu4yecKne YypaBHEHUS W HepaBeHCTBa. [lpocTelilive TPUTOHOMeTPUYECKME
ypaBHeHUs. TpUroHOMeTpuYeckne ypaBHeHUs. OCHOBHblE MPUEMbI UX pelleHUs (pas3nodxXeHne Ha
MHOXWUTE/N, BBEAEHNE HOBbIX HEM3BECTHbIX). MpoCTeNLle TPUTOHOMETPUYUECKIME HEPABEHCTBA.

O6paTHble TpUroHOMeTpUYeckme PYHKUUN. APKCUHYC, apPKKOCUHYC, apKTaHreHc.

MpakTuyeckaa paboTa Ne 23 MNpocTeilne TPUrOHOMETPUYECKME YPaBHEHUS N HepaBeHCTBaA.

MpakTnyeckasa pabota Ne 24 TpUroHOMETPUYECKUNE YPABHEHUSA U METOAbI UX PELLEHNS

MpakTuueckasa paboTta Ne 25 TpuroHomMeTpuyecKne ypaBHeEHNS

CamocToATenbHasa paboTta: PaboTa ¢ KOHCMEKTOM NEKLUN.

CocTaBneHune OMOpPHOTO KOHCMNeKTa no Teme
«TpUroHOMeTpUYeckKune ypaBHEHUA».
KoHTponbHas paboTa no pasgeny «OCHOBbl TPUTOHOMETPUN»

Pasgen 3
HAYANTA MATEMATVNYECKOIO AHANTN3A

Tema 3.1 MNpownssogHas PYHKLUN U ee NPUMEHEHNE

Cofgep>kaHune yuebHoro maTepmana no Teme 3.1:

MocnegoBaTtenbHocTU. CMoOCOObI 3afjaHUA U CBOWCTBA YMC/OBbIX MOC/AEA0BATEIbHOCTEN.
MoHATMe 0 npegene nocnefgoBaTesibHOCTU. CyllecTBOBaHMe npejena MOHOTOHHOW OrpaHWUYeHHON
nocniefoBaTe/IbHOCTH. CymmupoBaHWe  nocnefoBaTe/lbHOCTEN. BeckoHeuHo  y6blBaloLWan
reoMeTpuyeckas nporpeccus n ee cymma.

MpounsBogHas. MoHATME 0 NPOM3BOAHOM (YHKLUNN, ee TEOMETPUYECKUIA N (IN3NYECKNIA CMBbICH.
YpaBHeHUe KacaTellbHOM K rpaguky ¢yHKuUuu. MNMponsBoAHble CYMMbl, PasHOCTW, MPOU3BEAEHUS,
yacTHoro. [pon3BOAHbIE OCHOBHbIX 3/1IeMEHTapHbIX (QYHKUUWA. [lpuMeHeHWe NPOU3BOAHON K
nccrefoBaHnUlo  YHKUMA W MOCTPOEHUIO rpadmkoB. [1poM3BOAHble 00paTHOW (QYHKUMN 1
KOMMO3NLUNN QYHKLNIA.

Mprmepbl  MCNOMBL30BaHUSA MNPOU3BOAHON [AN1S  HaXOXAEHUS Hauaydllero peweHns B
npuKnagHbix 3afadyax. BTopasa npousBofgHas, ee TrEOMETPUYECKUA U  (PU3NYECKUIA  CMbICH.
HaxoxpaeHne cKOpocTK Ans npouecca, 3ajaHHOro hopmMysioli 1 rpagkom.

MpakTuyeckaa pabota Ne 26 Ywucnosas nocnefoBaTe/lbHOCTb, CMOCO6GbI ee 3ajaHus,
BbIYNC/IEHNS U/IeHOB nocfiefoBaTenibHOCTU. lMpeden nocnefoBaTesibHOCTU. HaxoXieHue npenenos
DYHKUNI

MpakTuyeckasa paboTta Ne 27 HaxoxaeHne NpoM3BOAHbIX NO ONpeaeeHnto

MpakTuyeckas pab6ota Ne 28 [MpaBuna u dopmynbl AuddepeHumpoBaHus, Tabaunua
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MPOM3BOIHBIX HJIEMEHTAPHBIX (PyHKIIHI

IpakTHuyeckas padora Ne 29 Brruncnenne npor3BOIHBIX CIOXKHBIX (PYHKIMH

IIpakTnueckas padora Ne 30 IlpousBojgHass: MeXaHWYECKHII U TE€OMETPUYECKHUN CMBICIH
MPOU3BOAHON. Y paBHEHHE KACaTEJIbHOMN

IpakTuueckas padora Ne 31 OOmas cxema rccienoBanus GyHKIHA

IpakTnueckass padora Ne 32 lccinenoBaHue (yHKUMH C MOMOINBIO TPOM3BOJHOW U
NOCTPOEHHE IParKOB

IpakTnueckasa padora Ne 33 HaxoxneHue HauOONBIIETO W HAVNMEHBINETO 3HAYEHUS W
SKCTPEMaNIbHBIX 3HaueHUH QyHKun. [IpuknanHeie 3a1a41 HA SKCTPEMYyM

CamocrosTesibHas padora: PaGota ¢ KOHCIIEKTOM JIEKLMU. BBIMONHEHNE WHANBUAYAIBHOTO
IOMAIHETO 3aJaHHs [0 HCCIENOBAHMIO (PYHKIMH C TOMOINBI0 mnpousBogHoi. CocraBieHue
Pa3BEPHYTOU CXEMbI UCCIIEOBAHUS (PYHKIIHIA.

Kontpoabnas padora no teme «IlpousBoanasi pyHKuHMHU U ee IPpMMeHEHHEe».

Tema 3.2 UnTerpaj u ero npuMeHeHue.

Cooepoicanue yuebnozo mamepuana no meme 3.2:

ITepBooOpasHast u wuHTerpan. IlpuMeHeHHMe ONpPENeNeHHOro HHTEerpaia Uil HaXOXKOCHUS
IUIOIAAN KpUBOJIMHEHHOW Tpaneunu. Popmyna Herotona-Jlefibuuna. I[Ipumepsr mpuMeHEHHs
UHTErpana B pU3NKE U Fr€OMETPHUHL.

IpakTnueckas padora Ne 34 Murerpan u nepBoobpasHas. HaxokneHne HeompeneIeHHbIX
HHTErpasioB IIPU NOMOLIYN CBONHCTB UHTErpasioB

IIpakTnueckas padora Ne 35 MHTerpupoBanue METO0OM 3aMEHbI [IEpEMEHHOM

IIpakTnueckasn padora Ne 36 MHTerpupoBanye pa3indHbIMU METOaAMU

IpakTnueckan padora Ne 37 Teopema HurotoHa-Jleiibnuia. Berancnenue onpeneneHHbIX
WHTErpajioB

IIpakTnueckas padora Ne 38 BriuncneHue omnpeeneHHbIX MHTErPajioB METOAOM 3aMEHBI
MEPEMEHHOIN

IpakTnueckasn padora Ne 39 Beruncnenue miomaneit Guryp u o0beMoB Te

IIpakTnueckasn padora Ne 40 Puznuueckye NPUIOKEHUS UHTETPAIOB

CamocrosiTeibHAasi pafora: PaboTa ¢ KOHCIIEKTOM JieKUWHU. PemeHne ynpaXHEHUH I10
obpasiy.

KonrtpoabHas padora no teme « IHTErpaj u ero npuMeHeHue».

Pazgen 4
TEOMETPUA

Tema 4.1 KoopauHaTBI U BEKTOPBI.

Cooepoicanue yuebno2o mamepuana no meme 4.1:

[IpsimoyronpHast (mexkapToBa) CHCTEMa KOOPAMHAT B MpocTpaHcTBe. PopMyna paccTOSHUS
MEKAY ABYMS TOUKaMH. Y paBHEHHS CHEPBI, HIOCKOCHIU U NPAMOT.

BexTopel. Moaynp BekTopa. PaBeHcTBO BekTOpoB. Cliojk€HHE BEKTOPOB. Y MHOKEHHE BEKTOpa
Ha yucio. Pa3noxkeHue BeKTOpa MO HANpaBJIeHUsM. YTON MEXAy ABYMsl Bekropamu. lIpoexuus
BekTOopa Ha ocb. Koopaunatel BekTopa. CkanspHoe mpousBeneHue BekTopos. Hcmonb3oBaHue
KOOpAMHAT U BEKTOPOB IMPU PELIEHUH MaTeMAaTUYECKUX U MPUKJIAIHBIX 3a7au.

IIpakTnueckasn padora Ne 41 Bekrtopsl. [lelicTBusa c BekTopamu./lekapTroBa cuctema
KOOpAMHAT B NIPOCTpaHCTBE. PaccTosiHUE MEXy TOUKAMU

[pakTuueckas padora Ne 42 JlekapToBa cHCTeéMa KOOPAMHAT HA TUIOCKOCTH. Y PaBHECHHUSI
NpsIMOH, OKpY>KHOCTH. PelieHne 3a1a4y Ha pacrnojoKeHue NPsIMbIX Ha IMJIOCKOCTH

CamocrosiTesbHas padora: Pabora ¢ KOHCIIEKTOM JIEKIIUU.
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BbINOMHEHME MHAMBUAYA/IbHOTO JOMALUHErO 3ajaHNS.
JoMallHAs KOHTPOsibHas paboTa Mo TeMe.

Tema 4.2 NpAMble 1 NIOCKOCTU B NPOCTPaAHCTBE

Cofgep>kaHue yuebHoro maTepuana no Teme 4.2:

B3aMmHOe pacnonoxeHue fABYX MpPAMbIX B MNpoCcTpaHCcTBe. [lapansieNbHOCTb MNPAMOA K
nnockocTu. MapannenbHOCTb NOCKOCTEN. [NepneHANKYNSAPHOCTL NPSAMOA M NJIOCKOCTMW.

MepneHANKYNAp U HAKIOHHAsA. YT0o/ MeXAy NPSIMON U NA0CKOCTbIO. [iByrpaHHbIA yron.

Yron Mexpgy niaockocTaAMmu. [leprneHAUKYASPHOCTbL ABYX MJIOCKOCTen. [eoMeTpuyeckume
npeobpasoBaHUa MPOCTPAHCTBA: MapaieNibHbli NEePeHOC, CUMMETPUS OTHOCUTE/IbHO MI0CKOCTH.
MapannensHoe NMpPoeKTUpoBaHue. Mnowaab OpTOroHasbHoM MPoeKunn. MN3o06paxkeHne
NPOCTPaHCTBEHHOI 0 Uryp.

MpakTuueckasa paboTta Ne 43 PeweHune 3a4ay Ha napasnesisHOCTb NPAMONM M NJIOCKOCTU

MpakTnyeckaa paboTa Ne 44 PelwieHue 3aga4y Ha NepneHANKYSIPHOCTb NMPSIMOIA U MJIOCKOCTU

MpakTuyeckaa pa6ota Ne 45 PeweHue 3agady Ha MNpPUMeHeHMe Teopem 0 Tpéx
nepneHaMKynapax

MpakTuueckasa paboTta Ne 46 PeweHune 3agay Ha napasnesisHOCTb MOCKOCTE

MpakTuyeckasa paboTta Ne 47 PeweHune 3afa4 Ha ABYrpaHHble yribl

CamocTodATeNbHaa paboTta: PaboTa ¢ KOHCNEKTOM NEKLUN.

CocTaBrieHMe rsoccapus no Teme.
BblnonHeHNe NHAMBUAYaNBbHOT0 NPOEKTHOr0 3ajaHus.

KoHTponbHas paboTa no Teme «psAMble U NIOCKOCTU B MPOCTPAHCTBEY.

Tema 4.3 MHororpaHHuUKu U Kpyrible Tena

Cofgep>kaHune yuebHoro maTepmana no Teme 4.3:

BepwuHbl, pebpa, rpaHnM MHororpaHHuka. PasBepTka. MHoOrorpaHHble yrnbl. BbInyK/ble
MHOrorpaHHukun. Teopema diinepa.

Mpusma. MpAmas 1 HakNoHHaa npusma. MpasunbHas npusma. Mapannenenuned. Ky6.

Mupamuga. NMpaBunbHaa nNupamMmmnaa. YcedeHHaa nupamuga. TeTpasgp.

CummeTpuun B Kybe, B Napannenenunese, B npu3Me n nupamuge.

CeuyeHunsa Kyba, NpU3Mbl U NUpamMubl.

MpenctaBneHe 0 NpaBU/bHbLIX MHOrorpaHHuUKax (TeTpasgpe, Kybe, okTasfpe, LofeKasjpe U
nKocasgpe).

LIMAnHAPp ¥ KOHYC. YCe4YeHHbI KOHyc. OCHOBaHMWe, BbICOTa, 00KOBas MOBEPXHOCTb,
obpasyoLlasn, passepTka. OceBble CeYeHUSA N CeveHUs, napasnsie/lbHble 0CHOBAHUIO.

LLlap n cipepa, Mx cedeHmsa. KacaTesibHas Nao0CKOCTb K ciepe.

O6bem u ero usMmepeHusi. WHTerpanbHaa qopmyna obbema. Popmynbl o06bema Kyba,
NPAMOYroNbLHOro napasnnenenunega, nNpusMmbl, LUanHapa. ®opmMynbl 06bema nMpaMmuibl M KOHyca.
dopmynbl NaowagM MNOBEpPXHOCTeM UWMANHAPA M KoHyca. PopMynbl o6bema LWapa W njaowanm
chepbl.

Mopo6ue Ten. OTHOLWEHMS NnowWwaaeii NoOBepxXHOCTeN M 06bEMOB MNOAO6GHbIX Tes.

MpakTuyeckasa paboTta Ne 48 PeweHune 3agad Ha napannenenuneg n Ky6

MpakTuyeckasa paboTta Ne 49 PeweHune 3agay Ha NpU3My

MpakTuueckasa pabota Ne 50 PeweHune 3agay Ha nupamuay

MpakTuyeckasa paboTa Ne 51 PeweHue 3agay Ha BblYMCNEHWE 06BLEMOB M MOBEPXHOCTEN
MHOrorpaHHUKoOB

MpakTuyeckasa paboTta Ne 52 PeweHune 3agay Ha LUNUHAP

MpakTuyeckaa paboTta Ne 53 PelueHue 3a4ay Ha KOHYC

MpakTuueckasa paboTta Ne 54 PeweHune 3agay Ha wap 1 cgepy

MpakTuyeckasa pabota Ne 55 PelleHune 3agay Ha KOMOMHaLWM FTEOMETPUYECKUX Ten

MpakTuyeckasa paboTta Ne 56 PelueHune 3aga4 Ha KOMOMHALMM TEOMETPUYECKUX TeN
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CamocToATenbHaa paboTa: PaboTa ¢ KOHCMEKTOM NEKLUN.
CocTaBnieHune rioccapus no teme «C'eomeTpruyecKne Tena.
PeweHne TWUMOBbIX 3ajay Ha BblUMC/IEHWE TMOBEPXHOCTEN W
06bEMOB reOMeTPUYECKUX TeN.
CocTaBneHNe CpaBHUTENbHO Tab/IMLbl MO MHOTOrPaHHUKAaM.
BbINoMHEHNE MHAWBUAYA/TBHOTO MPOEKTHOIO 3ajaHus.
KoHTponbHasa pa6oTa no temMe «MHOTOrpaHHUKN U Kpyrible Tenar.

Paspen 5
KOMBVHATOPUKA, CTATUCTUKA N TEOPUA BEPOATHOCTEW

Tema 5.1 3nemMeHTbl KOM6UHATOPUKU

Cofgep>kaHue yuebHoro maTepmana no Teme 5.1;
OCHOBHbIe MOHATMA KOMOMHATOPUKKW. 3afavynm Ha MOACYET 4YMcnia pasMeLleHunid, nepecTaHOBOK,

couyeTaHuiA. PeweHune 3afay Ha nepebop BapmnaHToB. dopmyna 6MHomMa HbHOTOHa.
CBolicTBa 6BUHOMUHA/bHbIX KO3h(hUUMEeHTOB. TpeyronbHUK Mackans.
MpakTuueckasa paboTta Ne 57 PelleHMe KOMOMHATOPHNXX 3afa4y. PasmelleHns, coveTaHus v

nepecTaHOBKM
CamocTodATeNbHaa paboTa: PaboTa ¢ KOHCNEKTOM NEKLUUN.

Tema 5.2 311eMeHTbl TEOPUM BEPOATHOCTEN M MATEMATMUECKOW CTATUCTUKN

Cogep>kaHue yuebHoOro maTepmana no Teme 5.2;

Cob6bITVe, BEPOATHOCTb COObLITUSA, C/OXKEHWE W YMHOXeHWe BeposATHOCTe. [oHATME O
HEe3aBMCMMOCTU COBbLITUIA. [UCKPeTHas CryvaiiHas Be/IMUMHA, 3aKOH ee pacrpefeneHuns.

UncnoBble XxapaKTePUCTUKN AUCKPETHOI cny4valiHol Benn4ynHbl. MOHATME 0 3aKOHE 60/bLUNX
uncen.

MpeacTaBneHne AaHHbIX (Tabnuubl, Avarpammbl, FpaduKun), reHepasibHas COBOKYMHOCTb,
BbI6OpKa, cpegHee apudmMeTuyeckoe, megmnaHa. MoHATUE 0 3ajadax MaTeEMaTUYECKON CTaTUCTUKMN.

MpakTnyeckaa pabota Ne 58 Knaccuyeckoe onpefgeneHne BEPOATHOCTWU, CBOWMCTBA
BEPOATHOCTEN, TEOpeMa 0 CYMME BEPOSATHOCTENR. BbluncieHne BEpPOATHOCTENA.

CamocToATenbHaa paboTa: PaboTa ¢ KOHCMEKTOM NEKLUN.
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7 XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YUEHOU AESATEJIBHOCTH

OBYUYAKOIIIUXCH
Cooeporcanue Xapakmepucmura 0CHOBHBIX U008 OeAMEbHOCHU 00yUalowezocs
obyuenus (na yposne yuebnuvix oeiicmeuii)
Beenenne O3HakOMIJIEHHE C POJIbI0 MaTeMaTHKU B HayKe, TEXHUKE, 3KOHOMHKE,

HH(i)OpMaLII/IOHHbIX TEXHOJIOI'UAX U HpaKTI/I‘{eCKOfI ACATCJIIBHOCTH.
O3HaKOMIIEHHE C oeJsaMu MU 3aaav4aMu U3yUCHUA MATEMATHUKU IIPU
ocsoernu npodeccuii CI10 u cneunansuocreii CI1O.

AJITEBPA

Pa3zBurtHe noHATHA
0 YHCcJIe

BreinmonHenue apudmeTudecKux AEHCTBUM HAA YHCIAMH, COYeTast
YCTHBIE U MTUCbMEHHBIE MPUEMBI,

Haxoxnenne npuONMKEHHBIX 3HAYEHHS BEIUYMH W [OrPEIHOCTEH
BBIMHUCICHUH (aOCOMFOTHOW W OTHOCHTENBHOH), CpPaBHEHHE YHCIJIOBBIX
BBIPAKEHUI,

HAXOXJIeHHE OIMMOOK B MPeoOpPa3OBaHUSIX M BBIMUCICHUSX (OTHOCHUTCS
KO BCEM IMyHKTaM MPOrPaMMBbI).

Kopuu, crenenu,
Jorapu(pmbi

O3HakoMJIeHHE C TIOHATHEM KOpHS #-#f CTeNeHH, CBOWCTBaMU
pPaAuKaJoB U C MPABUJIAMH CPABHEHHEM KOPHEH.

@opMyIMPOBaHUE OIPENEIEHHUS] KOPHS U CBOMCTB KOpHEN. Brruncienue u
CpPaBHEHME KOpPHEH, BBbIIOJHEHHWE MPUKUIKM  3HAYEHUS  KOPHSL
IIpeoOpa3oBanne YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH, COAEPIKAIINX
paguKaibl

Bemonnenne pacdetoB mo (Qopmynam, COAEPIKAIIMM  PagUKab,
OCYILIECTBIISIST HEOOXOMUMBIE MTOICTAHOBKH U IIPEOOpa30BaHMSL.
OmnpeneneHue paBHOCUIBHOCTH BBIPAXKEHUN € paaukanamu. Peinenue
HUPPALMOHATIbHBIX YPABHEHUH.

O3HakOMJIEHHE C IOHSTHEM CTENEeHU C AeHCTBUTEIbHBIM [TOKA3aTeNEM.
HaxoxxneHnne 3HaueHWI CTENEHHW, WCIOJB3YsS MNPH HEOOXOTUMOCTH
WHCTPYMEHTAJIbHBIE CPEICTBA.

3anuceiBaHUE KOpPHS N-H CTENEHW B BUAE CTENEHH C APOOHBIM
MoKa3aTeieM U Hao0OopoT.

DopMynMpOBaHUE CBOWCTB CTeleHel. Brpuuciaenune creneHed ¢
pauMOHANBHBIM IOKA3aTeNeM, BBINOJHEHHE MNPUKUAKA 3HAYECHHUs
CTEMEeHU, CPABHEHUE CTEIICHEM.

IIpeobpazoBanre YHCIOBBIX M OyKBEHHBIX BBIPAKEHHH, COMEPIKAIINX
CTEINEeHU, MPUMEHsIsl CBOMCTBA. Pelnenne nokasaTenbHbIX YPaBHEHU.
O3HakoMJIEHHE C MPUMEHEHHEM KOpHEH M CTeneHe MpU BbIYMCIEHUU
CpPeNHMX, NPHU OENCHUM OTPe3Ka B «30JIOTOM CedeHun». Penienue
MPUKJIAAHBIX 3324 HA CJIOXKHBIE NPOLICHTHI

IIpeoopa3oBanue
ajredpandecKux
BbIPAKEHHH

Brimonnenune mpeoOpa3oBaHUl BBIpAKEHUH, MpPUMEHEHHE (HOPMYI,
CBSI3aHHBIX CO CBOWCTBAMH CTETICHEH U JIOrapu(hMOB.

Omnpenenenne 00NacCTH MOMYCTHMBIX 3HAYEHUH JIOrapu(pMHUECKOTO
BeIpakeHMsI. PereHue norapupMUuecKux ypaBHEHHH.

OCHOBbBI TPUTOHOMETPUH

OcHoBHBIE
NMOHATHUSA

HSYI'IGHI/IG paauaHHOro METoga U3MEPECHMA YIJTIOB BpalllCHUA U UX CBA3HU
¢ rpagycHoil mepoi. M300paskeHne yriioB BpalleHUs Ha OKPYKHOCTH,
COOTHECEHUE BEJINYUHBI YIJIa C €r0 PACIIOIOKEHUEM.

®dopMynHpoBaHUE OMpPeaeNeHU TPUTOHOMETPUYECKUX (DYHKIUH s
YIJIOB MOBOPOTA W OCTPBIX YIJIOB IMPAMOYTIOJIBHOTO TPECYrOJIbHUKA U
O6’b$[CHeHI/Ie X B3aUMOCBA3U.
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OcHoBHBIE

- HpI/IMeHeHI/Ie OCHOBHBIX TPUTOHOMECTPHICCKHUX TOXIECTB JJIA

TPHTOHOMETPHYECKHE BBIUMCJICHUS 3HAYCHHI TPUTOHOMETPUYECKHX (PYHKLMI MO OXHOH U3
TOXKAECTBA HUX.
IIpeoOpaszoBanusi |— U3ydyeHre OCHOBHBIX (HOPMYNI TPUTOHOMETPHUH: (OPMYJIBI CIOKEHMS,
npocTenmux yIBOEHUs, TPeoOpa3oBaHUsI CyMMbl TPUTOHOMETPUYECKMX (DYHKIUA B
TPUTOHOMETPHYECKUX MPOU3BEICHUE U MNPOU3BEACHUS B CyMMy U [PUMEHEHUE MpHU
BbIPa’KeHU I BBIUMCJICHUM  3HAY€HUs  TPUTOHOMETPUYECKOTO  BBIPAXKEHUA U
VIIPOLLEHHUS €TO.
— (O3HakoOMIIEHHE CO CBOMCTBAMH CUMMETPHUH TOUYEK HA €UHUIHOMN
OKPYKHOCTH M MPUMEHEHHE WX JIJIsl BBIBOAA (OpMYIT IPUBEACHHSI.
pocreiimmue — Pemenne 1o ¢opMyraM U MO TPUTOHOMETPUYECKOMY  KPYTY
TPHIOHOMETpHYeC MPOCTEHINNX TPUTOHOMETPUUYECKUX YPABHEHUI.
KHe YPAaBHEHUS M |- [lpuMmeHeHue OOIMMX METONOB pEIICHHs] YpaBHEHUH (MpUBENEHUE K
HCPABEHCTBA JIMHEWMHOMY, KBaAPAaTHOMY, METOJ PA3JIOKEHHS] HA MHOKUTEIH, 3aMEHBI
MIEPEMEHHO ) MPU PEIIeHNH TPUTOHOMETPUYECKUX YPaBHEHUN.
—  YMeHue OTMEYaTh Ha Kpyre peLeHust MPOCTEUIINX
TPUTOHOMETPHUYECKUX HEPABEHCTB.
ApKCHHYC, — Os3HakoOMJIEHHE C TIOHATHEM OOPATHBIX TPUTOHOMETPHUYECKUX (PYHKIIHIA.
APKKOCUHYC, — HsydeHue onpeneneHnuil apkCUHyca, apKKOCHHYCa, apKTaHTeHca YHCia,

APKTAHI¢HC YUCJA

dbopMyupoBaHUe WX, H300pakeHWE HA EIUHUYHOW OKPYKHOCTH,
MPUMEHEHNE TP PELIEHUN YPABHEHUI.

®YHKIHNU, UX CBOUCTBA Y TPA®UKH

DOyHKUHMH — O3HakOMJIEHHE C TIOHSTHEM MEPEMEHHOW, MPUMEpPaMH 3aBUCUMOCTEHN
HousiTue o MEXAY MEePEMEHHBIMU.
HENMPEPRIBHOCTH | — (3HAKOMJICHHE C TOHATHEM Tpaduka, ONpenesieHue MPUHAMAIECKHOCTH
byHKuun touku rpaduky ¢yskuuu. OmnpeneneHue mo Gopmyse mpocTeiiei
3aBUCUMOCTH BuAa ee rpaduka. Beipaxkenne mo Qopmysne omHOMU
MIEPEMEHHOI uepe3 Apyrue.
— OsHakoMyieHHE C ompeneneHueM (GYHKIUH, (HOPMYJIUPOBAHUE €ro.
Haxosxnenune obnactu onpenenenus u 00JacT 3HaUYeHUH QyHKImH.
CsoiicTBa — OsHakoMJIeHHE ¢ TpuUMepaMu (YHKIUOHAIBHBIX 3aBUCUMOCTEH B
dbynxuumn. peaNbHBIX MPOLECCAX U3 CMEXKHBIX TUCLHUILINH.
I'papuueckan — O3HakOMJIEHME C JOKAa3aTeJNbHBIMH PACCYKACHUSIMH HEKOTOPBIX
HHTEepnperanus. CBOWCTB JIMHEHHOW W  KBAAPATHYHOH  (PYHKIUH, MpoBeneHue
IMpumepsi UCCJIEIOBAHMs JIMHEWHON, KyCOYHO-JIMHEWHOW, IPOOHO-TMHEHHON u
(YHKUHMOHAIBHBIX KBaIpaTHYHOW (PYHKIUH, mocTpoeHue ux rpadukos. [locTpoeHue u

3ABHCHMOCTEH B
pPeajbHbIX MpoLeccax
H ABJICHHUAX

yreHue rpadpukoB pyHkuuil. UccnenoBanue QyHKIUM.

— CocraBnenne BUAOB (PyHKLHUI MO NTaHHOMY YCJIOBHIO, PELICHHE 3a/1ad
Ha HKCTPEMYM.

— Brmogaenne npeobpasopanuii rpaduka GyHkimm.

OopaTHbie — MHsyuenue moHsATHs oOpaTHOW (YHKIMM, oONpenejeHHe BUAA H
(yHKIHMH noctpoenue rpaduka obparHON (YHKLUMU, HAXOXKIEHUE ee objacTw
ompeneneHuss U obmactu 3HaueHwil. [IpuMeHeHWe CBOWCTB (yHKUUN
IIPU UCCIEOBAHUN YPABHEHUH U PEIIEHUN 3a/1a4 Ha 3KCTPEMYM.
— (O3HaKOMJIGHHE C IOHSATHEM CIIOKHOHN (QYHKIHHL.
CreneHHble, — Bbruucnenue 3HavueHME — (QYHKIMM 1O 3HAYEHUIO  apryMeEHTa.
MOKA3aTeJIbHbIE, OmnpeneneHue IMONIOKEHHUsT TOYKH Ha Trpaduke Mo ee KOOpAMHATAM M

JmorapupMmuuecKue U
FPUTOHOMETPHYECKHUE
(byHkumu. O0paTHbie

FPUTOHOMETPHYECKHE

HA000pOT.

— Hcnonp3oBaHue CBONCTB (PYHKIIUI JUIsi CpPaBHEHUs 3HAYEHUH CTeneHeln
U jorapu¢pMoB.

— Tlocrpoenue rpadMKkoOB CTENIEHHBIX U JIOrapuPMUIECKUX PYHKIH.
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byHxuun

Pemmenne mokasaTeNbHbIX W JIOTApU(MUYECKUX YPAaBHEHUNA U
HEPABEHCTB MO U3BECTHBIM AJITOPUTMAM.

O3HaKOMJIEHHE C TOHSITHEM HEIMPEPBIBHON MEPHOIUYECKON (DYHKITHH,
(dbopMyJIMpOBaHUE CBOWCTB CHHYCAa W KOCHHYCa, TIOCTPOEHHE UX
rpaduKos.

O3HaKOMJIEHHE C MOHSTHEM TApPMOHUYECKHMX KOJieOaHHI U MpUMEpaMH
TrapMOHMYECKUX KOJIeOaHW Jii OMHWCAHUS TMPOLECCOB B (rsuke u
apyrux o0JacTsIX 3HAHUS.

O3HaKOMJIEHHE C TIOHSTHEM pPa3pbIBHOH MEPHOAHYECKON (DyHKITHH,
(bopMyJIUpOBaHUE CBOWCTB TAaHT€HCA M KOTAHIEHCA, MOCTPOCHHE HX
rpaduKoB.

IIpumeHeHnre  CcBOWCTB  (DYHKIWHA 1O CpaBHEHUS  3HAYEHUMH
TPUTOHOMETPUYECKUX  (DYHKUUN, pEIleHUs TPUTOHOMETPUIECKUX
YPaBHEHHUH.

IToctpoenne rpadukoB OOPATHBIX TPUTOHOMETPUUECKUX (PYHKIUN H
orpeneseHue 1o rpagukaM UX CBOHCTB.

Brimonnenue npeobpaszoBanus rpaguKoB.

HAYAJA MATEMATHYECKOT'O AHAJIM3A

[HlocieaoBaTe ILHOCTH

O3HakOMJIeHME €  TIOHATHEM  YHCJIIOBOW  MOCJENOBATEIBbHOCTH,
crioco0amu ee 3aJaHusl, BBIYUCICHUSIMU €€ YJICHOB.

O3HaKOMIICHHE C TTIOHITHEM TIpeiesia MOCIeI0BATEIbHOCTH.
O3HaKOMJICHHE C BBIMUCICHUEM CyMMbI OECKOHEUHOTO YHCIOBOTO Psiia
Ha TpUMepe BBIYUCICHUS CYMMbI OECKOHEUHO  yOBbIBaroIIei
reOMETPUYECKON POrPECCUH.

Pemenue 3amay Ha mnpuMeHeHHE (HOPMYJIBI CyMMbI OECKOHEYHO
yObIBaIOIIEH reOMETPUIECKON POTrPECCHH.

IIpoussoanas u ee
NpPHMEHEHHE

O3HaKOMJICHHE C TTOHITHEM TPOU3BOIHOM.

Uzydenue u GopMynHpoBaHUE €€ MEXAaHUYECKOTO U T€OMETPHUYECKOTO
CMBICJIA, U3YYEHHE AJTOPUTMA BBIYHUCICHUS MPOM3BOIHONW Ha IpUMepe
BBIUMCJICHUST MrHOBEHHOW CKOPOCTH U yrjoBoro kodddunmenra
KacaTeJbHOM.

CocraBiieHue ypaBHEHUS KacaTeIbHOH B OOIIEeM BHIE.

YceBoenue mpaBwil  AudPepeHUUpPOBAHUSL, TAONMIBI IPOU3BOLHBIX
3NeMEHTapHbIX (DYHKIWH, mnpuMeHeHHe mus AU epeHIUpOBaAHUS
(yHKUNH, COCTaBICHNs YPABHEHUS KaCaTEIbHOM.

UzyueHue TeopeM O CBsI3W CBOMCTB (PYHKIMHM H TNPOU3BOAHOH,
(bopMyIHpPOBKA HX.

IIpoBeneHne C TOMOIIBIO MPOWU3BOAHON HCCIEAOBAHUS (PYHKIUH,
3a1aHHOH popMmyJIOH.

YCTaHOBJIEHHE CBSI3M CBOWCTB (PYHKUMHM H TPOM3BOJHOW MO HX
rpadukam.

IIpumeHeHne NPOM3BONHONW MU pELIEHHs 3a4ad Ha HaXOXICHUE
HanOOJIbIIEro, HANMEHBLIETO 3HAYCHHS U HA HAXOXKACHHE SKCTPEMyMa.

IlepBooOpa3nas u
HHTErpaj

O3HakOMIIEHHE C TIOHSITHEM HHTErpaia 1 nepBooOpasHoi.

UzydeHue npaBuia BeIYUCICHUS epBooOpa3Hoi U Teopembl HeroTOHA-
JleiibHnna.

Pemenne 3amad Ha CBs3b TEPBOOOPA3HOW U €€ MPOU3BOIHOM,
BBIYHCIICHHE NIEPBOOOPA3HOM It JAHHOH (YHKIIMH.

Pewenne 3amau Ha DOpUMEHEHHWE MHTerpaja sl  BBIUHCIIEHUS
(bU3NIECKUX BEITMYNH M TUIOIAACH.
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YPABHEHUA U HEPABEHCTBA

YpaBHeHus u
CHCTEMbI
YpaBHEHHH
HepaBencrBa u
CHCTEMbI
HEPaBEeHCTB C
ABYMS
MEPEMEHHBIMH

O3HakOMJIeHME C  TNPOCTEHIIMMH  CBENECHUSIMH O  KOPHAX
anreOpandecknx ypaBHEHUH, NMOHATUSIMH HCCIIEIOBAHMS YPaBHEHUN U
CHUCTEM YPaBHEHUI.

UzydeHne TeOpUH PABHOCHIBHOCTH YPAaBHEHUH W €€ IMPUMEHEHHSL.
[ToBTOpEeHHE 3amucH PEUIeHHs CTAHAAPTHBIX YPaBHEHHH, NPHUEMOB
npeoOpa3oBaHUsl ypaBHEHHWH Ui CBEOCHHS K  CTaHIAPTHOMY
YPaBHEHHIO.

Pemenue panMoHANBHBIX, HWPPALMOHAIBHBIX, ITOKA3aTENbHBIX |
TPUTOHOMETPHUYECKUX YPABHEHUH U CHCTEM.

HUcnonb3oBanne CBOHCTB u rpadukoB (yHKOWMA IS perieHus
ypaBHeHUl. [IOBTOpeHNE OCHOBHBIX MPUEMOB PELICHUS CUCTEM.
Pemenue ypaBHeHMI ¢ MPUMEHEHHEM BCEX MPHEMOB (Pa3JIOKEHUS Ha
MHOJKUTEJIM,  BBENEHUS  HOBBIX  HEW3BECTHBIX,  I[OJICTAHOBKH,
rpapuIeCcKOro MEeTo/a).

Pemenue cuctemM ypaBHEHMII C MPUMEHEHHEM Pa3JIMYHBIX CIIOCOOOB.
Os3HakomiieHHe C OOINMMH BOMPOCAMH PEIIEHHs] HEPABEHCTB U
UCTIOJIb30BAHUE CBOWCTB H TrpadukoB (YHKIOUA TPU pEIIeHUH
HEPaBEHCTB.

Pemienne HepaBeHCTB W CHCTEM HEPAaBEHCTB C MPHUMEHEHUEM
Pa3IMYHBIX CIIOCOOOB.

IIpumenenune MaTeMaTHYECKUX METOZIOB st peLeHus
COIEePIKATENbHBIX 3a7ad U3 PA3JIMYHBIX OONACTe HAYKW U MPAKTUKH.
HHTepnpeTupoBaHue pe3yJIbTaTOB C YIETOM PeabHbIX OTPAHUICHUH.

JEMEHTBI KOMBUHATOPUKHU, TEOPUU BEPOATHOCTEHN U CTATHCTHKH

OcHoBHBIE
MOHSITHS
KOMOMHATOPUKH

UzydeHne mnpaBuia KOMOMHATOPUKHM W NPUMEHEHHE MPHU PEIIEHUH
KOMOWHATOPHBIX 3a/1a4.

Pemenne xOMOMHATOPHBIX 3a1a4 METOAOM mepedopa M IO TMPaBHITY
YMHOXKE€HUS.

O3HakOMJIeHHE C TIOHSATHSAMH KOMOWHATOPUKH. PAa3MELICHHSMHU,
COYETaHMSIMH, IEPECTAHOBKAMU U (POPMYJIAMHU JJIS1 X BBIYUCICHHSL.
OOmpsicHeHne U NpUMeHeHHe (OPMYJ ISl BBIMUCICHUS Pa3MELIeHHH,
MEePECTAHOBOK U COYETAaHUM MPU PELIEHUN 3a/1a4.

Osnakomnenne ¢ OnHoMoM HeroToHa U TpeyronbHukoM Ilackarst.
Pemenne mpakTuyeckux 3afad ¢ MCMHOJB30BAHUEM IMOHATUH U MPaBUI
KOMOWHATOPUKHU.

DJIeMeHTBI TEOPUH

HsyueHne KJIaCCHYECKOTO OMPENENICHUs BEPOATHOCTHU, CBOWCTB

BEPOSITHOCTEH BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEM.

— PaccMmoTpeHne npuMepoB BBIMUCIEHHST BEPOSTHOCTEN. Pelnenue 3agad
HA BBIUHCJICHUE BEPOSTHOCTEHN COOBITHH.
IIpencraBiaenue — OsHakomiieHHE C NPEACTABJIICHHEM  YHCJIOBBIX JAaHHBIX H  HX
AAHHBIX (TA0ULBI, XapaKTePUCTUKAMMU.
AUarpammel, — Pemenne mnpakTUYEeCKWX 3amad4 Ha O0OpabOTKY HYHCIOBBIX JAHHBIX,
rpaukn) BBIUHCJICHUE UX XaPaKTEPUCTHK.
I'EOMETPUA

IIpsimbie n — @opMyJIMpOBKAa M NPUBEIAEHUE NOKA3ATENbCTB MPU3HAKOB B3aUMHOIO
MJIOCKOCTH B PacnoNIOXKeHUs NPSMBIX U IUIOCKOCTEN. Pacrio3HaBaHue Ha 4epTexax u
NMPOCTPAHCTBE MOJEJNIAX PA3JUYHBIX CIYy4aeB B3aUMHOIO PACHOJIOKECHUS MNPSMBIX H

TJIOCKOCTEH, apryMEHTHPOBAHUE CBOUX CYKIECHUH.
DopMyTUpOBaHUE OMpeAeeHN, MPU3HAKOB U CBOWCTB MapajlieNbHbIX
Y NIEPNICHINKYJSIPHBIX MJIOCKOCTEH, IBYTPAHHBIX U JJUHEHHBIX YTJIOB.
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BeinonHeHWe TOCTPOCHUSI YIJIOB MEXKAY TIPSAMBIMH, TIPSIMOM U
IJIOCKOCTBIO, MEKAY IMJIOCKOCTSIMHU IO OMMCAHUIO U Paclo3HaBaHHUE HX
Ha MOJIENIAX.

H‘pI/IMeHeHI/Ie IIPU3HAKOB H CBOWCTB PacCrnoJIOKCHUA TIPSAMBIX U
MJIOCKOCTEN MPHU PELICHUH 3a4a4.

HN3o0pakeHne Ha pHCYHKAaX MW KOHCTPYMPOBAHHE HA MOJENSIX
MEePNEHANKYJISIPOB U HAKJIOHHBIX K MJIOCKOCTH, MPSIMBIX, TApPaJIeIbHBIX
MJIOCKOCTEH, YIJIOB MEXKIy MPsIMOM UM IJIOCKOCTBIO U OOOCHOBaHUE
MOCTPOCHUS.

Pemenue 3agady  Ha  BBIUHUCICHUE T€OMETPUYECKUX  BEIMYMH.
OnuchiBaHUE PACCTOSIHUS OT TOYKH A0 TJIOCKOCTH, OT TIPSIMOM 10
TJIOCKOCTH, MEXKIY MJIOCKOCTAMH, MEXAY CKPELIMBAOLIUMU OPSIMBIMHU,
MEKITy MPOU3BOJIbHBIME (DUTYpaMu B IPOCTPAHCTBE.

@opMyJIUPOBAHUE U JOKA3BIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUSAX
(TeopeMsbl CyIIeCTBOBAHUS, CBOMCTBA).

N3o0pakeHne Ha Yeprekax W MOJENSIX PACCTOSIHUS U OOOCHOBaHUE
cBoux cyxaeHud. OmpeneneHne W BbIYUCIEHHWE PACCTOSHUH B
npoctpaHcTBe. Ilpumenenne ¢GopMyn U TeOpeM IUIAHUMETPHUH s
peLueHus 3a1a4.

O3HaKOMJICHHE C TOHATHEM TMapaJICIBbHOTO MPOCKTUPOBAHUS U €r0
cBoricTBaMu. POPMyJIMPOBAHUE TEOPEMBI O IJIOIIAAN OPTOTOHAJBLHON
MPOEKLIMK MHOTOYTOJIbHUKA.

[Ipumenenune Teopuu st 0OOCHOBAHMSI TOCTPOCHUNM W BBIYHCIICHHM.
ApPryMEHTUPOBAHUE CBOUX CYXKIEHHW O B3aWMHOM PaCIOJIOKEHUH
POCTPAHCTBEHHBIX QUTYP.

MHOrorpaHHUKH

Onucanve U XapakTEepUCTUKA Pa3JUYHBIX BHUIOB MHOIOIPaHHHUKOB,
MEePEUNCICHNE UX 3JIEMEHTOB U CBONCTB.

UzobpakeHne MHOTOIPAHHUKOB U BBINOJHEHHE IIOCTPOCHHS Ha
H300pAKEHHUSAX U MOJIEISIX MHOTOIPDAHHUKOB.

Brrucnenue JIUHEHHBIX 3JIEMEHTOB U YIJIOB B IMPOCTPAHCTBEHHBIX
KOH(HUrypauusx, apryMeHTHPOBAHNUE CBOUX CYXKIEHUH.
XapakTepuctuka 51 nu300pakeHne CedeHwus, paseepmxu
MHO20CPAHHUKOG, BBIMUACIEHNE MIIOLAAEH TOBEPXHOCTEN.

IMocTpoeHne mpocTedmuxX cedeHUd Kyba, TPHU3MbBL, MHPAMHEIBL.
IIpumeHeHne GaKkTOB U CBENEHUH U3 IJITAHUMETPHHL.

OzHakoMjieHHMe C  BUAaMM  CHMMETpPUH B IPOCTPAHCTBE,
(dbopMyUpOBaHUE  ONpPENENeHU ©  CBOWCTB.  XapaKTepPUCTHKA
CUMMETPHH TeJ BPALEHNUs] U MHOTOTPAHHUKOB.

IIpuMmeHneHnune CBOMCTB CUMMETPUH MPH PELICHUU 3a4a4.
Ucnonp3oBanne mNpHOOPETEHHBIX 3HAHWHA [UISI  HCCIENOBAHHUA M|
MOJZIEJIUPOBAHUS HECJIOXKHBIX 3aa4.

UzobpakeHne OCHOBHBIX MHOT'OIDAaHHHKOB M BBIMOJIHEHHE PHUCYHKOB
10 YCJIOBUSIM 3a71a4.

Tenau
TMOBEPXHOCTH
BpalleHusn

O3HakoMJIeHMEe C BHIOAMU TeN BpalleHus, (OPMYJIHUPOBAHUE WX
ONpPEAESICHUN U CBOWCTB.

DopMyIUPOBAaHUE TEOPEM O CEUEHUH LIapa IUIOCKOCTBbIO U IJIOCKOCTH,
KacaTeJIbHOH K cepe.

XapaxkTepucTrKa U H300paskeHre TeJT BPallleHUs], UX Pa3BEPTKH, CEUSHUS.
Pemenne 3amay  Ha TIOCTPOGHME CEUCHHU, BBIYUCICHHE [JIMH,
paccrosiHMii, yrioB, miuowaneid. IIpoBeneHue  IOKa3aTENbHBIX
PacCCyKAEHUN NPU PELICHUH 3a1a4.
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Ilpumenenue CBOWCTB CHMMETPUM IIPU pELIEHUH 3a7ad Ha Tena
BpALICHNs, KOMOMHALIUIO TeJl.

Hzo0pakeHne OCHOBHBIX KPYIJIBIX TEJ W BBINOJHEHHE PHCYHKAa IO
YCJIOBUIO 33J1a4H.

H3mepenus B
reoMeTpuu

O3HakOMJIEHHE C TMOHSATUSMM IUIOMIAAM M OObeMa, aKCHOMaMH H
CBOMCTBaMH.

Pertenrie 3a7a4 Ha BBbIUMCIEHHWE IUIOIMIAAEH IIOCKMX (UIYp C
MPUMEHEHUEM COOTBETCTBYIOIUX (popMy T U (PaKTOB U3 IJIAHUMETPUU.
H3ydeHne TeopeM O BBIYHCIEHHMH OOBEMOB IMPOCTPAHCTBEHHBIX TEJ,
pelneHue 3a/1a4 Ha MpuMeHeHne GopMyJT BRIYUCTEHUsS 0ObEMOB.
Hzyuenne GopMya s BBIUMCIEHUS IUIOMAAEH IMOBEPXHOCTEMH
MHOTOTPAHHUKOB U Ted BpameHus. O3HaKOMIIEHHE ¢ MeTOAO0M
BBIUUCJICHUS TIOMIAH TOBEPXHOCTH CHEPBL

Pemenue 3agay Ha  BBIYMCIAEHHE  IUIOLIAAEH  MOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEL.

Koopaunartbl u
BEKTOPBI

O3HaKOMJIEHUE C OHATHEM BECKTOpA.

H3ydyenue nexkapToBOW CUCTEMBI KOOPAHWHAT B  MPOCTPAHCTBE,
MOCTPOCHUE TNO 3aJaHHBIM KOOpPAMHATAM TOYEK U IUIOCKOCTEH,
HaxO0XXJACHUE KOOPAUHAT TOYEK.

Haxoxnenne — ypaBHEHUH  OKPYXKHOCTH,  c(epbl,  IUIOCKOCTH.
Brrancnenue pacCTOSHUN MEXAY TOUKAMU.

H3ydeHue CBONCTB BEKTOPHBIX BEJIMYHH, TPABUII PA3JIOKEHHS] BEKTOPOB
B TPEXMEPHOM MPOCTPAHCTBE, MPABUJ HAXOKIAEHUSI KOOPAUHAT BEKTOpa
B IPOCTPAHCTBE, MNpPAaBWJ JEUCTBUI C BEKTOPAMH, 3aJaHHBIMHU
KOOpPAUHATAMM.

IIpumMeHnenne Teopun NMpU PELICHUH 3aa4 Ha ACHCTBUSI C BEKTOPAMM.
H3ydyeHue  CKajdsipHOTO  MPOU3BEACHHUS  BEKTOPOB, BEKTOPHOIO
YPaBHEHUS NMPAMOMN U TIIOCKOCTH

IIpumeHneHue Teopun NMpU PELICHUU 3a7a4 Ha AEHCTBUS C BEKTOPAMH,
Ha KOOPAWHATHBIA METOJA, MNPUMEHEHHE BEKTOPOB [JI BBIUHUCJICHUS
BEJINYUH YIJIOB U PACCTOSTHUIM.

O3HakOMJIEHME C JOKa3aTelbCTBAMU TEOPEM CTEpEOMETPUU O
B3aMMHOM PAacCIOJOKEHUU MNPSIMBIX U IJIOCKOCTEH € HCHOJb30BAHUEM
BEKTOPOB
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8 TEMbI HHANBUAYAJIBHbBIX IPOEKTOB

B xone m3yuenus: nmporpammsl o01ieo0pa3zoBaTenbHONR y4eOHOH TUCIHMILIMHBI 00yYarouecs
MOTYT BBIOpaTb OAHY M3 NPENJIOKEHHBIX TeM i Pa3spaboTKH HHAMBHIYAJIbHOTO MPOEKTa WU
NPEIIOKUTE COOCTBEHHYIO TEMY.
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@DYHKIMU B IPUPOAE U TEXHHUKE.

Mertoas! penieHns NOKa3aTeNbHbIX YPABHEHUN U HEPABEHCTB.
Mertons! perieHust JjorapupMUIeCKUX YpaBHEHUH 1 HEPABEHCTB.
Jlorapudmuueckast pyHkms. Yucio e.

Paciupenue nossTus yncna. 3aueM Hy»KHbl HOBbIE YHCJIA.
[HonspHas cuctema KOOpAUHAT.

Kpartkuii cnpaBo4HMK IO MaTemMaTuke Ay 1 kypca.

BexropHoe 3ananue npsAMbIX U INIOCKOCTEN B MPOCTPAHCTBE.
IIpumeHnenue onpeneneHHoro HHTerpana

. I'padrueckoe pernenne ypaBHEHUH 1 HEPABEHCTB.

. IlpaBunbHBIE U NOJYNPABUIbHBIE MHOMOTPAHHUKH.

. KoHnueckue cedueHnst 1 UX MPUMEHEHUE B TEXHUKE.

. Ionsitne nuddepeHnmana u ero MPHUIOKEHHS.

. MUccnenoBanune ypaBHEHHI U HEPABEHCTB C IAPaMETPOM.

. @yHKLNS B IOCIOBULIAX U OMOBOPKAaXx.

. Teopust BEpOATHOCTH B HaLIEeH >KU3HU

. KoMmmiekcHele uncia u ux NpuMeHeHue

. TpuroHomeTpus B PU3HKE U ApXUTEKType.

. ITupamuna, Kak ICTOPUIECKUN 1 MATEMATUIECKUN OOBEKT

. Ilpon3BonHast B XUMHH U OHOJIOTUH

. MHOrorpaHHuKHu B apXUTEeKType.

. O6bemsbl B nupepeHnaibHO- HHTETPATbHOM UCYHCIICHUH,
. ITupamuna, Kak reOMETPUIECKUI 1 MaTeMaTHIECKUI OOBEKT.
. IlpuMeHeHne NpOU3BOAHON NPU PELIEHUH HA ONTUMU3ALUIO.
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9 YYEBHO-METOANYECKOE U MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
IMPOT'PAMMBbI YYEBHOU AN CHUIINHBI

OcBoeHue mporpamMmbl yueOHOH mucimIuinHbl «Martemarnka» TpeOyer Hanmuums y4eOHOro
kaOMHeTa B COOTBETCTBHHU CO CIEMATBHOCTBIO:

HIndgp HasBaHue cnenuajJbHOCTH HaumeHnoBaHue kaOuHera
CHenHAIb-
HOCTH
08.02.01 CrpoutenbcTBO M 3KCIUIyaTanus 3AaHuil  u | MaremaTuku
COOPYKEHHI
08.02.09 MoHnTax, Hajlagxa 51 skcrutyaTauus | Marematuku

3JeKTPOOOOpPY IOBAHUS [IPOMBIIIIEHHBIX u
IPKIAHCKUX 3AaHUN

09.02.01 KoMnbroTepHbIE CHCTEMBI B KOMILIEKCHI MaTtemaTnueCcKuX OUCHHUILIINH
09.02.03 IIporpaMmmMmupoBanne B KOMIBIOTEPHBIX CUCTEMax | MareMaTH4eCcKUX AUCLUILINH
13.02.11 TexHuueckass sSKciuyatauus W oOciykuBaHHe | MaTeMaTuku

SNIEKTPUYECKOTO M BJIEKTPOMEXaHHYECKOro
obopynoBanus (IO OTPACIISIM)

15.02.01 MoHTaxk M TexHuUYeckas  JKcrulyatauus | Maremartuku
POMBIIIJIEHHOTO 000py1oBaHMS (TI0 OTPACIISIM)

15.02.03 TexHuueckass SkCIUTyatalust THApaBIWYecKUx | Marematuku
MAlIuH, TUAPONPUBOJIOB 51
THPONHEBMOABTOMATUKH

15.02.07 ABTOMaTH3alMsl TEXHOJOTHYECKUX MpoleccoB U | Marematuku
MPOU3BOJCTB (110 OTPACIISIM)

22.02.01 Metannyprusi Y4epHBIX METAJJIOB MareMaTuku

22.02.05 O06paboTka METaJIOB TABJIEHUEM MaremMaTuku

23.02.03 Texnnueckoe  oOCIy’)KMBaHHME W PEMOHT | MaTeMaTuku
ABTOMOOMJILHOTO TPAHCTIOPTA

23.02.04 Texnuueckas DKCIUTyaTaLust NOABEMHO- | MatemaTtuku
TPAHCHOPTHBIX,  CTPOUTENBHBIX,  JOPOXKHBIX

MaIIuH 1 000pYyAOBaHUs (10 OTPACIISIM)

ITomemenne xabunera ynosieTBopsier TpedoBaHMsIM CaHUTAPHO-3MMUAEMHOIOTHIECKHX
npasui 1 HopMmatueos (CanlluH 2.4.2 Ne 178-02) u ocHameHO 000pyIOBaHHEM:
- MOCaI0YHbIE MECTA MO KOJIMYECTBY O0YHAIOLIHXCS,
—  pabouee MECTO MPETOAaBATEINS,
- MYJIETUMETHITHOE O0OPYI0OBAHHE.
B cocraB y4eOHO-METONMYECKOrO M MAaTepPHaJbHO-TEXHUYECKOTrO O0ECHeueHUs] MPOrpaMMbI
y4eOHOU TUCIUTUTUHBI « MaTeMaTHKa» BXOJISAT:
- KOMIUIEKT Y4eOHO-HASIMHBIX MOCOOMH (TaOMUIbl MPOU3BOMHBIX W WHTETPANOB, (HOPMYII
TPUTOHOMETPHH)
- MOJIEJIA TEOMETPUIECKHX TET,
- KOMILIEKT KOMITBIOTEPHBIX MPE3EHTALNN.
- nacropT KabuHeTa,
- OoubnmuorednsbIii GOH.
B OuGnuoreunsiii  QpoHx BXxomaT y4eOHHKH, yueOHO-METOmHMYeCKas JOKyMEHTAaLus,
obecrniedynBarOIne OCBOCHHE YyueOHOrO MaTepraia.
B mponecce ocBoeHust mporpammbl yueOHOH AMCUMIUIMHBI «MareMaTukay o0ydaroiuecs
UMEIOT IOCTYII K 3JIEKTPOHHBIM y4eOHBIM MaTepuaiaM Ha 00pa3oBaTEIbHOM MOPTAJE YHUBEPCUTETA
u B cBOOOAHOM noctyrnie B MHTEpHETE.
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MepeyveHb yuebHbIX n3gaHuii, IHTepHeT-pecypcoB, JONOMHUTENLHOM NuTepaTyphbl
OCHOBHble NCTOYHUKM

HapasH, A. A. MatemaTuKa [DneKTPOHHbIN pecypc]: yuebHuk / A. A. JagasH. - 3-e usg. - M.:
dopym: HWL, NH®PPA-M, 2017. - 544 C. - Pexxum jocrtyna:
http://znanium.com/catalog.php?bookinfo=774755

MaTemaTuka B npumepax W 3ajayax pAnsa nogrotoBkym kK EM3 wm noctynneHuio B BY3
[OnekTpoHHbI pecypc]: yy. noc. / J1.T. AumeHeB, 2-e u3fg., gon. - M.: By3oBCKUIA y4YeOHUK,
HW1L, NMHDPA-M, 2016. - 336 c. - Pexxum jocrtyna:
http://znanium.com/catalog.php?bookinfo=500649

JononHUTeNbHbIE UCTOYHUKN

AHTponoBa, H. B. Anrebpa n Hadana MaTemMaTM4UecKOro aHanmida [DNeKTPOHHbIN pecypc]:
KOHCMNEKT fleKUMin ANns CTYAeHTOB 1 Kypca TexHuyeckoro npogunsa / H. B. AHTponoBa. -
MarHutoropck Ms3g-so MarHMToropck. roc. TexH. yH-ta mm. .M. HocoBa, 2017. - 70 c. -
Pexxnm pgoctyna: http://192.168.20.3 4/marcweb2/MObjects.asp

Wmnar, P. A. Anrebpa. 3agadyHMK-NPaKTUKYM [NMeKTPOHHbIN pecypc]l: Y4yebHoe nocobue /
P. A. Wwmunar. - CMo6.: cCnhery, 2016. - 4. 4. - 184 c - Pexum jgoctyna:
http://znanium.com/catalog.php?bookinfo=941730

MNHTepHeT-pecypcsl
www.fcior.edu.ru (MHpopMaLMOHHBbIE, TPEHUPOBOYHbIE N KOHTPOJIbHbIE MaTepuanbl).
www.school-collection.edu.ru (EgnHas Konnekumnsa undgpoBoro obpasoBatesibHMXX pecypcoB)
NuTepaTypa gna npenogasatenei

defepanbHbIii 3aKoH 0T 29.12.2012 Ne 273-d3 «O6 o06pasoBaHumM B Poccuiickoii deaepanum».
Mprnkas MuHucTepcTBa 06pasoBaHuUsa U Haykm P® o1 17.05.2012 Ne 413 «O6 yTBeEpXAeHUN
(hefepasibHOro rocyfapcTBeEHHOro 06pas3oBaTeqlbHOro cTaHgapTa cpefHero (MosiHoro) o6uiero
obpasoBaHuUs».

Mpukas MwuHuctepcTBa obpasoBaHUss U Haykm P® o1 29.12.2014 Ne 1645 «O BHeceHUU
nameHeHnii B lMpnkas MuHUCTepcTBa 06pas3oBaHMss U Haykum Poccuiickoidi depepaunu oT
17.05.2012 Ne 413 «“O6 yTBepxaeHun degepasibHOro rocygapcTBeHHOro o6pasoBaTes/ibHOro
cTaHgapTa cpegHero (MosiHOro) obuiero o6pasoBaHns™».

MucbMo [enapTamMeHTa rocygapCTBEHHOM NOAUTUKK B cdepe MOATOTOBKU paboymx Kagpos K
AMO MuHuctepcTBa o6pasoBaHnsa U Hayku P® oT 17.03.2015 Ne 06-259 «PekomeHgaumun no
opraHusauuMn  nonayyeHUs  cpefHero obuwiero obpasoBaHMA B Npejenax  0CBOEHMS
o6pas3oBaTtefibHbIX NMPOrpaMm cpefHero npodeccMoHanbLHOro obpasoBaHns Ha 6a3e OCHOBHOIO
obuiero  obpasoBaHMA ¢ y4dyeToM  TpeboBaHWii  (edepasbHbIX  FOCYJapPCTBEHHbIX
obpasoBaTeflbHbIX CTaHZapTOB M MOMy4YaeMol npogeccMm uan cneunanbHOCTU CPefHero
npogeccuoHanbHOro o6pasoBaHus».

BawmakoB M.N. MaTemaTtuka: KH. 475 npenogasaTens: mMeToh. nocobue. - M., 2013

bawmakos M.N., UbiraHos LLU.N.MeTognyeckoe nocobue gna nogrotoBkm KEr3a.-M., 2014
CepatokoB, B. A. EI'3 ans poguTenein abutypueHToB (MaTemaTuka, pusnKa, MHGpopmaTuKa)
[@nekTpoHHbIA pecypc] / B. A. CepatokoB. - M.: OJawkoB n K, 2013. - 152 c. - Pexum
poctyna: http://znanium.com/bookread.php?book=430235

Mpukas MunHnctepcTea o6pasoBaHmsa N Hayku P® ot 31 gekabpsa 2015 r. N 1578 'O BHeceHUN
N3MeHeHNn B defepanbHbIi TOCYyAapPCTBEHHbIN 06pa3oBaTeNbHbIN CTaHAAPT CpefHero o6LLero
o6pasoBaHuA, YTBePXAeHHbIA NpukazoM MuHUCTepcTBa 06pasoBaHUA U HayKu PoccuiicKol
®depepauymum ot 17 masg 2012 r. N413™

MpumepHas ocCHOBHas o6pa3oBaTenbHad nporpamMmma cpegHero obuwiero obpasoBaHuA,
ofobpeHHasa pelwleHnem degepasibHOro y4ebHO-METOAMYECKOrO 06beAUHEHUS MO 06Llemy
obpaszoBaHMio (MPOTOKO/ OT 28 utoHA 2016 1. Ne 2/16-3).
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IIpunoxenue 1
AKTHUBHBIE U UTHTEPAKTUBHBIE METO/IbI OB YUEHMUA
1. AKTUBHBIE U MHTEPAKTUBHBIE METOJbI UCIIONB3YIOTCS NPU MPOBEAEHUH TEOPETUYECKUX U
NPAaKTUYECKUX 3aHATUH 11 GOPMHUPOBAHMS OOIMMX KOMIIETEHIMH M YHHBEPCAIbHBIX y4eOHBIX
JNEHCTBUMN

Tema IIpumensiemble aKTUBHBIE U Kpatkas xapaktepuctuka
UHTEPAKTHBHBIE METOIbI
DyHKIMHU, UX MeTton KOJIEKTUBHOTO Ha nepBoM sTane kaxkaas rpynna
cBoiicTBa u rpaduku | B3auMooOy4eHus (padora B M3Y4aeT U XapaKTePU3yeT CBONCTBA
MHKpPOTPYIIIax) 3JIEMEHTAPHBIX (PYHKIIH.

Ha Bropom stane - ananusupysi
CBOWCTBA (PYHKIUH, CTPOAT UX
rpaduku.

Ha Tperbem 3Tanme  mpoOU3BOAST
npeodOpa3oBaHus rpauKoB.

Kopnu, creneny, [IpobnemHast nekums. Ha nepBoM 3Tane paccMaTpUBarOTCs
Jorapudpmbl CTEMNEeHU C PaLlMOHAIbHBIM
MoKasaresieM, HaXOAST HeOCTaTKU NPU
pelLIeHnN YPABHEHUI.

Ha BTOpOM 3Tane - obcyxneHue u
MIOUCK PELISHHs MPOOJIEMBI, U KaK
CJIEZICTBUE - BBEICHHE JIoraprdpma
qyucna.

Meton MUHHU-TIPOEKTOB CocraBiieHHe ONOPHOrO KOHCHEKTa U
KOMIIBIOTEPHON TMpe3eHTalud Ha TeMy
«Metoabl  pelieHHMs IOKa3aTeNbHbBIX
ypPaBHEHUI U HEPABEHCTBY

«MeTozpl perieHus JTorapupMUIECKnX

YPaBHEHUI
OcHoBBI Metoa MUHU-TTPOEKTOB CocraBiieHre KOMIIBIOTEPHOMN
TPUTOHOMETPUU Mpe3eHTaluU Ha TeMy « T puroHomeTpust
B OKPY>KaIOIIEM MUPEY.
MHororpaHHUKH MeTon MUHU-IIPOEKTOB CocraBiieHre KOMIIBIOTEPHOMN

npe3eHrauuu Ha TeMy «lIpaBunbHble 1
MOJIYIIPaBUJIbHBIC MHOTOI'PAaHHUKWD) .
Kaxnas rpynna nojgy4aer CBOK 3a1ady

MeTtoz KOJUIEKTHBHOTO HAa BBIUMCJICHUE TIOBEPXHOCTH U 00beMa
B3auMooOyueHus (pabora B MHOrorpaHHuka. I'pynna cocrasnser
MHKpPOTPYIIIax) IUIaH pelleHus U pellaeT 3ajady. 3aTeM

rpyImmna 3alyInaeT peleHnue y JOCKH,
OTBEYAET Ha BONPOCHL

Tena Bpalenus MeTon MUHU-TIPOEKTOB CocraBrieHrue KOMITBIOTEPHOU
npeseHTauuu Ha Temy «KoHuueckue
CE€YEHHUS U UX NPUMEHECHHUE B TEXHUKEY.

2 AKTHBHBIE W WHTEPAKTUBHBIE METOJAbI TNPHUMEHSIOTCS TaKXke TMpU OpraHH3aIUH
CaMOCTOSITEJTbHOM BHEAyAUTOPHOH paboThl oOydaromuxcsi. AKTUBH3ALHMU YYeOHOH NesITeIbHOCTH
CHOCOOCTBYIOT Takue (HOPMBI 3aJaHUI CAMOCTOSITENIbHOW padOThI KaK COCTABIICHHE CPAaBHUTEIBHON
TaONULIBI, TJOCCAPHs, BBLINOJHEHWE JOMAIIHEH KOHTPOJbHOW paboThl ¥  TOATOTOBKA
WHAWBHUIYAJIbHBIX MTPOEKTOB.
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IIpunoxenue 2

NEPEYEHDb IPAKTUUECKHUX 3AHATHI

. Koa-Bo
Tema HanmeHoBaHHE NPAKTHYECKUX 3AHATHH
4aCO0B
Tema 1.1 1. Apudmernyeckue neHCTBHS HaA PALIMOHAIBHBIMHU U 2
PasButue noxsATus o KOMILJIEKCHBIMH YUCJIAMHU.
quCiie 2. ToxxagecTBeHHBIC TPEOOPA3OBAHMSI PAIIIOHAIBHBIX BHIPAKEHUH. 2
3. PemeHue palmoHAJIbHBIX YPABHEHUI. 2
4. PelieHne CUCTEM PalMOHAJIbHBIX YPABHEHUM 2
5. PenieHue paliMOHAJIBHBIX HEPABEHCTB 2
Tema 1.2 6. HUccnenoBanue pynkiuii. CBOHCTBA TMHEWHON, KBAIPATUIHOH, 2
@yHKIUU U KYCOYHO-JTUHEHHON U TPOOHO-TMHEHHON (PYHKIIHIA.
rpaduku 7. Tloctpoenue u ureHue rpadukoB QyHKIUH 2
Tema 1.3 8. Pemenue nppallOHaIbHBIX YPABHEHUN 2
Kopnu, crenenn, | 9. IlpeoOpazoBaHus BbIpaKEHHH, COREPIKAIINX CTEEHH U 2
Jorapudmsl pasMKaJbl.
10. PelneHne nokasaTesbHbIX YPABHEHU. 2
11. PelneHne nokasaTesbHbIX HEPABEHCTB. 2
12. PelneHne nNokas3aTeNnbHbIX YPABHEHUN U HEPABEHCTB. 2
13. Haxoxnenue 3HaueHUH jorapudma mo nponu3BOJIbHOMY 2
OCHOBaHUIO. [lepexon OT OAHOrO OCHOBAHHUS K APYTOMY.
Beruncnenue u cpasuenue norapudmos. JlorapupmupoBanue u
NOTEHUUPOBAHUE BBIPAXKEHUI.
14. TIpubmkeHHbIE BBIMUCIICHUS W PEIICHNE MPUKTAIHBIX 3aa4. 2
15. Pemenne norapudMuiecknx ypaBHEHHI. 2
16. Pemenne norapndMudeckix HEPaBEHCTB. 2
17. Pemenwne norapuMuIeCKix ypaBHEHUI 1 HEPABEHCTB. 2
Tema 2.1 18. PanuanHbIll METOA U3MEPEHUS YIJIOB BPALLEHUsS U CBSI3b C 2
OcCHOBHbBIE IOHATHUS rpagycHoi Mepoii. Haxoxxaenue 3HaueHui
TPUTOHOMETPHHU. TPUTOHOMETPHUECKUX (DYHKIIMH.
IIpeobpazoBanms 19. IIpeodpazoBaHust TPUTOHOMETPUUECKUX BbIpaxkeHH. OCHOBHbIE 2
TPUTOHOMETPUYECKUX TPUTOHOMETPUYECKUE TOXKIECTBA.
BbIPKEHUH 20. IIpeobpazoBaHus TPUTOHOMETPUUECKHIX BBIpKEHUI. DOpMyIIbI 3
CJIOXKEHMUs, YABOCHUs1. DOPMYJIbl IPUBEACHMUS.
21. IIpeobpazoBaHHs TPUTOHOMETPUUYECKHIX BBIPASKEHHI. 2
IIpeobpazoBarre CyMMBI TPUTOHOMETPHUYECKUX (PYHKLIUH
NPOM3BEACHNE, MPeodpa3oBaHNe MPOU3BENCHUS
TPUTOHOMETPHUECKUX (DYHKLIUN B CYMMY.
22. Iloctpoenue rpadukoB TPUTOHOMETPUIECKUX (PYHKIIHI C 2
HCIIOJIb30BAHUEM F€OMETPHUECKHUX MPe0OPa3OBAHMA.
Tema 2.2 23. IIpocTeNmuneTpuroHOMETPUIECKHE YPABHEHUSI U HEPABEHCTBA. 2
Tpuronomerpuueck | 24. TpuroHOMETpHUIECKHE YPABHEHHUS! M METOBI UX PEIICHUS. 2
1€ ypaBHEHUS U 25. TpuroHOMeTpUYeCKHEe yPaBHEHUS. 2
HEPAaBEHCTBA
Tema 3.1 26. UucnoBass  MOCJIENOBATEIbHOCTh, CIOCOOBI €€  3aJaHus, 2
IIpounssonHas BBIYUCIICHUS YJICHOB MOCJIENOBATENBHOCTH. IIpenen
byHKIMU U ee nociuenosarenbHocTi. HaxoxneHue npenenoB GyHKIUH.
NIPUMEHEHUE. 27. HaxoxxieHrue NpOM3BOIHBIX MO ONPEICICHUIO. 2
28. IlpaBuna wu  dopmynsl  nuddepeHnmpoanus, Tadbiuna 2
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NPOM3BOJIHBIX 3JIEMEHTAPHBIX (PYHKIIHH.

29. Berancnerne NpoON3BOIHBIX CIOXKHBIX (DYHKIIHH. 2
30. IIpousBogHass: MEXaHMYECKHM W TEeOMETPUYECKUH CMBICI 2
MIPOU3BOAHON. Y paBHEHHE KaCaTEJIbHON.
31. O6mas cxema uccienoBaHus PyHKINH. 2
32. UccnepoBanne (yHKUMH C€ TIOMOINBIO MPOU3BOIHOW U 2
MOCTPOEHUE rPaUKOB.
33. HaxoxneHne HawOONBINErO MW HAMMEHBIIErOo 3HAUYEHUs U 2
SKCTpeMaJbHBIX 3HadeHUN (yHkiwm. [IpuknagHble 3aga4n Ha
SKCTPEMYM.
Tema 3.2 34. UnTterpan u nepsooOpazHas. HaxokneHne HeompeneeHHbIX 2
Hurerpan u ero WHTErPAJIOB IPU MOMOLIU CBOWCTB HHTEIPAJIOB.
MIPUMEHEHUE. 35. MHTerpupoBaHne METOAOM 3aMEHbI IEPEMEHHOM. 2
36. MHTEerpupOoBaHNe pasJuyHbIMU METONAMU. 2
37. Teopema HproToHa-JIeitOHua. Brraucnenne omnpeneneHHbIX 2
UHTErPAJIOB.
38. Belunucnenue ONpPENEeNeHHbIX WHTErpPajloB METOAOM 3aMEHBI 2
MEPEMEHHOM.
39. Beruncienue miomianeii puryp u o0beMOB TeJ. 2
40. dusnyeckre NPUIOKEHUSI HHTEPAJIOB. 2
Tema 4.1 41. Bexropel. [elictBuss ¢ Bexktopamu. [JlekaproBa cucrtema 2
Koopaunate! u KOOPJMHAT B IPOCTPaHCTBE. PaccTossHNe My TOUKAMU.
BEKTOPBL. 42. lexapToBa CHUCTEMa KOOPAMHAT HAa IJIOCKOCTH. Y PaBHEHUs 2
NpsIMOH, OKPYKHOCTH. PelneHue 3agad Ha PACHOJOXKEHHE
NPsIMBIX HA MJIOCKOCTH.
Tema 4.2 43. PewreHune 3a1a4 Ha NapaJijIeIbHOCTh NPSIMON U MJIOCKOCTH. 2
Ipsmble u nnockocty | 44. Pemenne 3aaa4d Ha NEPIIEHAUKYJISIPHOCTD NMPSIMON M IIJIOCKOCTH. 2
B IPOCTPAHCTBE. 45. Pemienne 3amad  Ha  NPUMEHEHHE TEOpeM O  TpEX 2
NEePNEHAUKYIIPAX.
46. PemeHnne 3a1a4 Ha NapajuieIbHOCTh MJIOCKOCTEM. 2
47. PelieHne 3a1a4 Ha ABYTPAHHBIE YIJIbL 2
Tema 4.3 48. Pemenne 3a1a4 Ha napajuiesienunesn u Kyo 2
Mmuororpannuku | 49. Pemenue 3a1a4d Ha MPU3MY. 2
U Kpyribie Tesia. | 50. Pemienue 3a1a4 Ha NUPaMULy. 2
51. Pemnenue 3agad Ha BBIYHCIEHHE OOBEMOB M IOBEPXHOCTEH 2
MHOTOIPAHHHUKOB.
52. Pemienue 3a1a4 Ha HUJIUHIP. 2
53. Pemienue 3a1a4 Ha KOHYC. 2
54. Pemenue 3aaa4 Ha map u chepy. 2
55. Pemnenue 3a1a4 Ha KOMOWHAIIMH F€OMETPHUYECKUX TEJL 2
56. Pernenue 3a1a4 Ha KOMOMHAIIH F€OMETPHUYECKHX TEJL 2
Tema 5.1 57. Pemenne KOMOMHATOPHBIX 3a1a4. Pa3memeHus:, coueTanus u 2
DneMeHTbI NepeCTaHOBKU.
KOMOWHATOPHKH
Tema 5.2 58. Knaccuyeckoe onpeneneHue BepOSITHOCTH, CBOMCTBA 2

DJIeMEeHTBI TEOPUU
BEPOSATHOCTEN U
MaTeMaTU4YECKON
CTATUCTUKH

BEPOSITHOCTEM, TeOpeMa O CyMMe BEpOSITHOCTEN. Bruucienune
BEPOSITHOCTEM.
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No
n/n

2

NUCT PETUCTPALUNN UBMEHEHWI 1 JOMNONHEH NI

Pa3nen paboueit
nporpaMmbl

TUTYNbHAA nnucT

9. YuyebHo-
MeTOANYECKOE W
MaTepuanbHo-
TeXHUYecKoe
obecrneyeHune
nporpamm y4e6Hoi
ANCUMNANHDI

9. YyebHo-
MeTOANYECKOe 1
MaTepuaibHo-
TeXHU4ecKoe
obecrneyeHune
nporpamm y4e6Hoi
ANCUMNNHBI

KpaTkoe cofep>kaHue N3MEHeHMA/LONO/THEHNSA

Pa6boyas nporpamma y4e6HON ancUMNAUHBLI «MaTemaTnka»
aKTyanmsnmpoBaHa C BHECEHWEM W3MEHEHWIA B 3EKTPOHHbIA
BapUaHT.

Ha ocHoBaHuMKM npukasa pektopa ®re0Y BO “MI'TY um. I'.W.
HocoBa” Ne 10-30/465 oT 17.07.2018 r. TeKCT “MUHNCTEPCTBO
06pa3oBaHUA U HAYKN” 3aMeHUTb Ha TEKCT “MUHUCTEPCTBO
HayKu 1 BbiCLLero obpasoBaHmsa Poccuiickoii depepaunn’

B cBA3WM C 3aK/NOYEHVEM KOHTPaKTOB CO CTOPOHHUMMU
3N1EKTPOHHbIMW  6UBNMOTEYHBbIMM  cucTemMamu  “KOpant”
(OoroBopbl HOpaiit 3BC www.biblio-online.ru Ne/1-1096-18,
Ne1-1097-18), “BOOK.RU” (JoroBop KHOPyc megna 3BC
BOOK.ru Ne18493307/4-1093-18) pasgen 9. YuebHo-
METOMYECKOE U MaTepuasibHO-TEXHUYeCKoe obecneveHune
nporpamm y4e6HOW ANCUUNANHBI NYHKT «[lepeyeHb y4yebHbIX
nsgaHnii, IHTepHeT-pecypcoB, 4OMOSIHUTENbHOW NnTepaTypbi»
YnTaTb B HOBOW pefakunm:
OcHoBHa#sa nuTepaTypa

1. AHTponoBa, H. B. Anrebpa n Hadana MaTeMaTU4ecKoro
aHanmsa. KoHcNeKT nekuuii [ONeKTpoHHbIN pecypc] : yyebHoe
noco6ue / H. B. AHTponosa ; M TY. - MarHutoropck : MI'TY,

Jara,
Ne npoTokona
3acegaHua NK
13.09.2017 r.
MpoTtokon Nel

12.09.2018 r.
MpoTokon Ne 1

12.09.2018 .
[MpoTokon Ne 1

2017. - 66c. : Tabn., rpad.- Pexum

https ://magtu. informsystema. ru/uploader/fileUpload?name=S4.
pdf&show=dcatalogues/5/8774/S4.pdf&view=true . -
MaKpoo6beKT.
2. bawmakoB, M./N. MaTemaTuka [DneKTPOHHbIA pecypc]
yyebHUK / Bawumakos M.N. — Mocksa : KHoPyc, 2017. — 394
¢. — (CMO). — ISBN 978-5-406-05386-7. — Pexxum goctyna:
https://book.ru/book/919637

[ononHuTenbHaa nuTepaTypa
1 LWmnar, P. A. Anrebpa. 3agayHuK-NPaKTUKYM
[@nekTpoHHbIA pecypc]: yyebHoe nocobue / P. A. LLUmunar. -
CaHkT-lMeTepbypr: CMN6ry, 2016. - Y. 4. - 184 c. - Pexum
poctyna: https://znanium.com/read?id=302340
2. A63anoBa, H. M. MaTemaTuka [DNeKTPOHHbIN pecypc]
yyebHoe nocobue / H. M. A63anoBa, FHO.H. Capuvkosa ;
MI'TY. - Maruutoropck : MI'TY, 2018. - 1 371eKTPOH. OMT.
AnCK (CD-R). - Pexum fjoctyna:
https ://magtu.informsystema. ru/uploader/fileUpload?name=S14
7.pdf&show=dcatalogues/5/9346/S147.pdf&view=true .-
MaKpoo6beKT.
3.AumeHes, J1. T. MaremaTuka B rnpumepax W 3agayax AnA
noarotToBkn K EF3 m noctynneHnio B BY3 [AneKTpoHHbIN
pecypc]: yuyebHoe nocobue / J1. T. AumeHes, 2-e 13g., gon. -
MockBa : BysoBckuii yuebHunk, HAL, MH®PA-M, 2016. - 336
c. - Pexxnm pgoctyna: https://znanium.com/read?id=32448
B cBA3WM C 3aK/OYEHVWEM KOHTPaKTOB CO CTOPOHHUMMU
3NEKTPOHHbIMK  6MGAMOTEYHbIMU  cucTemamu  “HKOpant”
(KoHTpakT HOpaint 3BC www.biblio-online.ru NeK-55-19 ot
05.08.2019), “BOOK.RU” (KoHTpakT KHOPyc Mmegma 3BC
BOOK.ru Ne K-52-19 ot 05.08.2019), 1 o06HOBNEHNEM
nNaThopMbl 3NEKTPOHHON 6MBIMOTEUHOW CUCTEMbI “3HaHUyM”
pasgen 9 Pa6oueit nporpaMmMbl YATaTb B HOBOI pefaKLun:

OcHoBHasa nuTepaTypa

1. AHTponoBa, H. B. Anre6pa m Hayana MaTemMaTU4eCKOro
aHanm3za. KoHCNeKT nekumii [SNeKTPOHHbIA pecypc] : yyebHoe
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http://www.biblio-online.ru
https://magtu.informsystema.ru/uploader/fileUpload?name=S4.pdf&show=dcatalogues/5/8774/S4.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S4.pdf&show=dcatalogues/5/8774/S4.pdf&view=true
https://book.ru/book/919637
https://znanium.com/read?id=302340
https://magtu.informsystema.ru/uploader/fileUpload?name=S147.pdf&show=dcatalogues/5/9346/S147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S147.pdf&show=dcatalogues/5/9346/S147.pdf&view=true
https://znanium.com/read?id=32448
http://www.biblio-online.ru

9. YyebHo-
MEeTOAMNYECKOE 1
MaTepuasibHo-
TeXHUYeCKoe
obecneyeHmne
nporpamm y4e6Hoi
AVNCUMMIVHBI

nocobme / H. B. AHTponoBa ; MITY. - MarHutoropck :
MITY, 2017. - 66c. : Tabn., rpad. - Pexum goctyna:
https ://magtu. informsystema. ru/uploader/fileUpload?name=54.
pdf&show=dcatalogues/5/8774/S4.pdf&view=true . -
Makpoo6beKT.
2. bBawmakoB, M.M. Martematnka [ONeKTPOHHbIN pecypc]
yyebHuk / BawmakoB M.M. — Mocksa : KHoPyc, 2017. — 394
¢. — (CNO). — ISBN 978-5-406-05386-7. — Pexum gocTtyna:
https://book.ru/book/919637

[ononHuTenbHaa nuTepaTypa
1.Wmunar, P. A. Anre6pa. 3afayHUK-NPaKTUKYM
[@nekTpoHHbIA pecypc]: y4yebHoe nocobue / P. A. LLmunar. -
CaHkT-lMeTepbypr: Cn6lY, 2016. - Y. 4. - 184 c. - Pexum
poctyna: https://znanium.com/read?id=302340
2.A63anoBa, H. M. Martematnka [DneKTPOHHbIA pecypc]
y4yebHoe nocobue / H. M. A63anosa, HO.H. CaguukoBa ;
MITY. - MarHutoropck : MI'TY, 2018. - 1 3neKTPOH. ONT.
AnCK (CD-R). - Pexum joctyna:
https ://magtu. informsystema. ru/uploader/fileUpload?name=S14
7.pdf&show=dcatalogues/5/9346/S147.pdf&view=true . -
MaKpoo6beKT.
3.AumeHeB, J1. T. MaTtemaTMka B npumMmepax M 3agayax Ans
noaroToBkn K EM3 n noctynneHnto B BY3 [ONeKTPOHHBIN
pecypc]: yyebHoe nocobue / J1. T. AumeHeB, 2-e 13g., gon. -
MockBa : By3zoBckuii yue6Huk, HALL MIH®PA-M, 2016. - 336
c. - Pexxum poctyna: https://znanium.com/read?id=32448

B CBA3N C 06HOB/IEHNEM MaTepunasibHO-TEXHUYECKOr o

obecneyeHnss n. Y4yebHO-MeTOAMYECKOE W  MaTepuasibHO-
TexHu4yeckoe obecriedeHMe nporpamm yyebHOW AMCLUM/IMHbI
YnTaTb B HOBOW pefakunun:

08.02.01 CTpouTenbCTBO M 3KcnayaTauusa 34aHuin  u
COOpy>KeHuii - KabuHeT MaTemaTuKu

YuebHaa ayguTopusi ANns  MPOBefeHUs YYebHbIX 3aHATUiA,
NPaKTUYeCKNX 3aHATUA, CamMoCTOSTeNIbHOW  paboTbl, And
rpynnoB~IX M MHAMBUAYaANbHbIX KOHCYNbTauMWi, AN TeKYyLLero
KOHTPO/IS U MPOMEXYTOUHOI aTTecTauum,

Paboyee MecTO MpenojaBaTens: MepPCOHa/IbHbIA KOMMbIOTEP,
pabouve MecTa obyvalolimxcs, fgocka ydebHasi, ydebHas
Mebesb;

Mogenn reomeTpUYecKux Ten.;

MepcoHabHble KOMMbIOTEPbI

MS Windows (nognucka Imagine Premium) gorosop [4-1227-
18 o1 08.10.2018, cpok feiicTBma:11.10.2021

MS Windows (nognucka Imagine Premium) gorosop A-757-17
0T 27.06.2017, cpok pelicTBnA:27.07.2018,

Calculate Linux Desktop cBo6ogHo pacnpocTtpaHsemoe MO
(https://www.calculate-linux.org/ru/), CpoK LeiicTBuS:
6eccpoyHo

MS Office Ne135 ot 17.09.2007, cpoK aelicTBMsA: 6eCCPOYHO

7 Zip cBobogHo pacnpocTpaHsiemoe (https://www.7-zip.org/),
CPOK [LecTBUA: 6ecCpOYHO

08.02.09 MoHTaX, Hanajka " aKkcnnyaTauua
3NeKTPoo6OpPYAOBaHNS  MPOMBILUAEHHbIX W FpadKAaHCKUX
3faHunii - KabuHeT MaTemaTuKu

Y4ebHast ayauTopusa 418 NpoBefieHNs YUYebHbIX, NPaKTUYeCKMX
3aHATUIA, ANs rPpynnoBbIX U UHAWBUAYaNIbHbLIX KOHCY/bTaUMiA,
ANs caMOCTOsITe/IbHOW paboThl, A1 TEKYLLEro KOHTPoONs U
NPOMEXYTOUHOI arTecTauuu.

Pabouyee MecTO npenojaBaTensi: MepcoHasibHbIA KOMMbIOTEP,
paboune MecTa obydalwmxcs, focka ydebHasi, y4ebHas
Meberb;

Mogenu reoMeTpuyecKmx Ten.;

31

16.09.2020 .
MpoTokon Ne 1


https://magtu.informsystema.ru/uploader/fileUpload?name=S4.pdf&show=dcatalogues/5/8774/S4.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S4.pdf&show=dcatalogues/5/8774/S4.pdf&view=true
https://book.ru/book/919637
https://znanium.com/read?id=302340
https://magtu.informsystema.ru/uploader/fileUpload?name=S147.pdf&show=dcatalogues/5/9346/S147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S147.pdf&show=dcatalogues/5/9346/S147.pdf&view=true
https://znanium.com/read?id=32448
https://www.calculate-linux.org/ru/
https://www.7-zip.org/

IlepcoHampHBIC KOMITBIOTEPHI

MS Windows (moamucka Imagine Premium) gorosop -1227
ot 08.10.2018, cpok aevicteua: 11.10.2021

MS Windows (moamucka Imagine Premium) aorosop JI-757-17
ot 27.06.2017, cpox aewicremsa: 27.07.2018, Calculate Linux

Desktop CBOOOTHO pacmpocTpaHsIeMOC o
(https://www.calculate-linux.org/rv/), CPOK JICHCTBHSA:
0eCcCpoUHO

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

MS Windows (moamucka Imagine Premium) aorosop [-1421-
15 ot 13.07.2015, cpox aeicteusa: 13.07.2016

MS Office Nel135 ot 17.09.2007, cpok aeHCTBHS: OECCPOTHO

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

09.02.01 Kounviomephoie cucmemsl i xomniexcel — Kabunem
Mamemamuyeckux OUCyuniuH

YucOHAad ayauTopHa [OI1 NPOBCACHHA YUCOHBIX 3aHATHIA,
MPAKTHYECCKUX 3AHATHH, M1 CAMOCTOSNTEIHHOW PabOTHI, A
TPYIIOBBIX M MHIMBHAYAIbHBIX KOHCYJIBTAUWH, I TEKYIIETO
KOHTPOJI M MPOMEKYTOUHOH aTTECTAlUI

Pabouee mMecTo mpemnoaaBaTess: IEPCOHATBHBIN KOMITBIOTED;
paboume Mecta OoOyvaroImmxcs, JO0CKa yucOHas, yucOHas
Me0eb

Moaemu reOMeTPUYECKUX TEL.

MS Windows (nmoamucka Imagine Premium) morosop [-1227-
18 o1 08.10.2018, cpox aeticrsms: 11.10.2021

MS Windows (moamucka Imagine Premium) aorosop A-757-17
ot 27.06.2017, cpox npeticrems: 27.07.2018, Calculate Linux

Desktop CBOOOTHO pacmpocTpaHsIeMOC o
(https://www.calculate-linux.org/rv/), CPOK JICHCTBHSA:
0cCCpPOUHO;

MS Office Nel135 ot 17.09.2007, cpok aeHCTBHS: OECCPOTHO
7 Zip csobomgHo pacmpoctpansemoe (https://www.7-zip.org/),
CPOK JeHCTBHSA: OECCPOTHO

09.02.03 IIpoepammuposanue 8 KOMNbIOMEPHBIX CUCHEMAX —
Kabunem Mamemamuyeckux Oucyuniun

YucOHAad ayauTopHa [OI1 NPOBCACHHA YUCOHBIX 3aHATHIA,
MPAKTHYECCKUX 3aHATHH, AT CaMOCTOSTEIbHOH PabOTHI, I
TPYIIOBBIX M MHIMBHAYAIbHBIX KOHCYJIBTAUWH, 111 TEKYIIETO
KOHTPOJIA M MPOMEKYTOUHOH aTTECTAlUI

Pabouee MecTo mpemnoaaBaTest: IEPCOHATBHBIN KOMITBIOTED;
paboume Mecta OOyJaroImmXxcs, JO0CKa yucOHas, yucOHas
Me0eb

Moaemu reOMeTpUIECKUX TEL.

MS Windows (moamucka Imagine Premium) morosop -1227-
18 o1 08.10.2018, cpox aeticrems: 11.10.2021

MS Windows (moamucka Imagine Premium) aorosop [I-757-17
ot 27.06.2017, cpox npeticrems: 27.07.2018, Calculate Linux

Desktop CBOOOTHO pacmpocTpaHIeMOC o
(https://www.calculate-linux.org/rv/), CPOK JICHCTBHSA:
0cCCpPOUHO;

MS Office Nel135 ot 17.09.2007, cpok aeHCTBHS: OECCPOTHO
7 Zip coboano pacmpocrpamsemoe (https://www.7-zip.org/),
CPOK JCHCTBHSA: OECCPOTHO

13.02.11  Texnuueckas sxcniyamayus u  0bcmICUBAHUE
NEKMPUYECKO20 U NEKMPOMEXAHUYECKO20 000pYO08aHUs (MO
ompacnam) — Kabunem Mamemamuxu

YucOHAad ayauTopHa [OI1 TPOBCACHHA YUCOHBIX 3aHATHIA,
MPAKTHYCCKUX 3AHATHI, A1 TPYNINOBBIX U HMHAMBHAYANBHBIX
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KOHCYJIbTAIIMH, A TEKYIIETO KOHTPOISL M TIPOMEKYTOUHOH
ATTECTALNH, I CAMOCTOSTEIbHON pabOTEL

Pabouee mecTo mpemojaBaTens: NMEPCOHATBHBIH KOMIIBIOTED,
paboume Mecrta OOyJaroImmmXcs, JO0CKa YyucOHas, yucOHas
MeOeb;

Moaemu reOMeTPHIECKUX TET,

IlepcoHampHBIE KOMIBIOTEPHI

MS Windows (moamucka Imagine Premium) gorosop -1227
ot 08.10.2018, cpok aeitcteua:11.10.2021

MS Windows (moamucka Imagine Premium) aorosop JI-757-17
ot 27.06.2017, cpox nerictBusa:27.07.2018, Calculate Linux

Desktop CBOOOIHO pacmpocTpaHsIeMOC o
(https://www.calculate-linux.org/rv/), CpPOK JICHCTBHSA:
0eCcCpoUHO

MS Windows (moamucka Imagine Premium) aorosop JA-593-16
ot 20.05.2016, cpok aecteua:20.05.2017

MS Office Nel135 ot 17.09.2007, cpok aeHCTBHS: OECCPOTHO

7 Zip csoboano pacmpocrparsemoe (https://www.7-zip.org/),
CPOK ACHCTBHA: OCCCPOUHO

15.02.01  Moumadic v mexHuyeckas  IKCHIVaAmMayus
NPOMBIULTIEHHO20 0bopyOoganus (no ompaciam) — Kabumem
Mamemamuxu

YucOHad ayauTopus A1 MPOBSACHUSA YUCOHBIX, MPAKTHUCCKHX
3aHATHH, A7 CaMOCTOSTEIBHOW padOTHI, AN TPYIIOBBIX H
HHIUBUAYAIBHBIX KOHCYJIBTAUWH, M1 TEKYIIECTO KOHTPOJII H
MPOMEKYTOYHOM aTTECTAIUH.

Pabouee mecto mpemogasarems: HOYTOYK, IPOEKTOP, 3KpPaH,
paboume Mecta OOy4aroImmXcs, J0CKa yucOHas, yucOHas
Me0eb

MS Windows (nmoamucka Imagine Premium) morosop [-1227-
18 ot 08.10.2018, cpox aeitcTemsa:11.10.2021

MS Windows (moamucka Imagine Premium) aorosop /1-757-17
ot 27.06.2017, cpox nerictBusa:27.07.2018, Calculate Linux

Desktop CBOOOIHO pacmpocTpaHICMOC o
(https://www.calculate-linux.org/rv/), CPOK JICHCTBHSA:
0eCcCpoUHO

MS Office Nel135 ot 17.09.2007, cpok aeHCTBHS: OECCPOTHO
7 Zip coboano pacmpocrparsemoe (https://www.7-zip.org/),
CPOK JeHCTBHSA: OECCPOTHO

15.02.03 Texnuuecxaa sxenayamayus eUOpasIUIeckux MauiiiH,
2UOponpusooos 1 2uoponHesmoagmomamuxy — Kabunem
Mamemamuxu

YucOHad ayauTopus A1 MPOBSACHUSA YUCOHBIX, MPAKTHUCCKHX
3aHATHH, M1 CaMOCTOSTEIbHOH PabOTHI, AL TPYIIOBBIX H
HHIUBHIYAIBHBIX KOHCYIbTAUWH, M1 TCKYIICTO KOHTPOISA H
MPOMEKYTOYHOHM aTTECTAIUH.

Pabouce mecTo mpemomaBaTend. HOYTOYK, HMPOCKTOP, 3KPaH,
paboume Mecra OOyJaroImmXxcs, J0CKa yucOHas, yucOHas
Me0eb

MS Windows (moamucka Imagine Premium) gorosop A-1227
ot 08.10.2018, cpok aeitcTeusa:11.10.2021

MS Windows (moamucka Imagine Premium) aorosop JI-757-17
or 27.06.2017, cpox nerictBusa:27.07.2018, Calculate Linux
Desktop CBOOOTHO pacmpocTpaHsICMOC o
(https://www.calculate-linux.org/ru/)  (https://www.calculate-
linux.org/ru/), cpok AeHCTBU: OECCPOTHO

MS Office Nel135 ot 17.09.2007, cpok aeHCTBHS: OECCPOTHO

7 Zip csoboano pacmpocrpamsemoe (https://www.7-zip.org/),
CPOK JeHCTBHSA: OECCPOTHO

15.02.07 Aemomamuszayus mexHoN02UYECKUX NpPOYeccog u
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npousgoocme (no ompaciim) — Kaounem Mamemamuru
YueOHad ayauTopus A1 MPOBSICHUSA YUCOHBIX, MPAKTHUCCKIX
3aHATHH, A7 CAMOCTOSTEIBHOW paOOTHI, AN TPYIIOBBIX H
HHIUBUAYAIBHBIX KOHCYJIBTAUWH, M1 TEKYIIECTO KOHTPOJI H
MPOMEKYTOYHOM aTTECTAI[UH.

Pabouee mecTo mpemogaBaTelsl: NMEPCOHAIBHBIH KOMIIBIOTED,
paboume Mecra OOyYaroIMXCs, JO0CKa yucOHas, yucOHas
MeOeb;

Moaemn TreOMETPHYECCKUX TEN, CIPABOYHBIC TaOMHMIBl H
opmybr;

IlepcoHampHBIC KOMITBIOTEPHI

MS Windows (nmoamucka Imagine Premium) morosop [-1227-
18 o1 08.10.2018, cpox aeitcTemsa:11.10.2021

MS Windows (moamucka Imagine Premium) aorosop /I-757-17
ot 27.06.2017, cpox nerictBusa:27.07.2018, Calculate Linux

Desktop CBOOOTHO pacmpocTpaHsIeMOC o
(https://www.calculate-linux.org/rv/), CpPOK JICHCTBHSA:
0eCcCpPOUHO

MS Office morosop Nel35 ot 17.09.2007, cpox IOeHCTBHI:
0eccpoyHO

7 Zip csoboano pacmpocrpamsemoe (https://www.7-zip.org/),
CPOK JeHCTBHS: OECCPOTHO

22.02.01 Memannypeus uepnvix Memaiios — Kabunem
Mamemamuxu

YucOHad ayauTopus A1 MPOBSACHUSA YUCOHBIX, MPAKTHUCCKIX
3aHATHH, A7 CaMOCTOSTEIBHOW padOTHI, AN TPYIIOBBIX H
HHIUBUAYAIBHBIX KOHCYJIBTAUWH, M1 TEKYIIECTO KOHTPOJII H
MPOMEKYTOYHOM aTTECTAIUH.

Pabouee mecTo mpemojaBaTens: NMEPCOHATBHBIH KOMIIBIOTED,
paboume Mecta OOyvaroImmXcs, JO0CKa yucOHas, yucOHas
MeOeb;

Moaemn TreOMETPHYECCKUX TEN, CIPABOYHBIC TaOMMIBl H
opmyr;

IlepcoHampHBIE KOMITBIOTEPBI

MS Windows (moamucka Imagine Premium) morosop [-1227-
18 o1 08.10.2018, cpox aeitcTemsa:11.10.2021

MS Windows (moamucka Imagine Premium) aorosop JI-757-17
ot 27.06.2017, cpox nerictBusa:27.07.2018, Calculate Linux

Desktop CBOOOIHO pacmpocTpaHICMOC o
(https://www.calculate-linux.org/rv/), CPOK JICHCTBHSA:
0ecCpoUHO

MS Office Nel135 ot 17.09.2007, cpok aeHCTBHS: OECCPOTHO

7 Zip csoboano pacmpocrpamsemoe (https://www.7-zip.org/),
CPOK ACHCTBHA: OCCCPOUHO

Pascal ABC Net cBobogHo pacopocrparsemoe (http:
//pascalabc.net/), cpox aeticTBuA: OECCPOTHO

22.02.05 Obpabomxa wmemaios Oasnenuem — Kabunem
Mamemamuxu

YueOHad ayauTopus A1 MPOBSACHUSA YUCOHBIX, MPAKTHUCCKIX
3aHATHH, A7 TPYIIOBBIX W HHIHMBHAYATBHBIX KOHCYJIBTALMH,
JUIA CaMOCTOSITCIBHOW PabOTHI, U1 TEKYIETO KOHTPOIS H
MPOMEKYTOYHOM aTTECTAIUH.

Pabouee mecTo mpemogaBaTens: NMEPCOHATBHBIH KOMIIBIOTED,
paboume Mecrta OOY4aroIUXCsS, JO0CKa YyucOHas, yucOHas
MeOeb;

Moaemn TeOMETPHYECCKUX TEN, CIPABOYHBIC TaOJMIBl H
(hopMyIIBL;

IlepcoHampHBIC KOMIBIOTEPHI

MS Windows (moamucka Imagine Premium) morosop [-1227-
18 ot 08.10.2018, cpox aevicTaua:11.10.2021

MS Windows (moamucka Imagine Premium) morosop J-757-17
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9. YyebHo-
METOANYECKOE 1
MaTepuasibHo-
TeXHUYecKoe
obecrneyeHne
nporpamm y4e6Hoi
AVNCUMMIVHBI

oT 27.06.2017, cpok peiicTBmA:27.07.2018, Calculate Linux

Desktop cB060JHO pacnpocTpaHsemoe Nno
(https://www.calculate-linux.org/ru/) (https://www.calculate-
linux.org/ru/) (https://www.calculate-linux.org/ru/), CpOoK

[elicTBuA: 6eccpoYHo

MS Office Ne135 ot 17.09.2007, cpoK AelicTBMA: 6eCCPOYHO

7 Zip cBobogHo pacnpocTtpaHsiemoe (https://www.7-zip.org/),
CPOK fAeincTBnA: 6eccpovHo

23.02.03 TexHuyeckoe obcny>KuBaHne " pemMoHT
aBTOMO6MABHOrO TpaHcnopTa - KabuHeT MaTemaTuku
YyebHas ayantopusa 415 NPoBeAeHUS YUYeOHbIX, MPaKTUYECKMX
3aHATWIA, ANA FPYMMOBbIX U UHANBUAYASbHbIX KOHCY/bTauuii,
0N caMOCTOATeNbHON paboTbl, ANA TeKyLlero KOHTPons u
NMPOMEXYTOUHOI arTecTauuu.

Paboyee MecTO MpenojaBaTens: MepPCOHa/IbHbIA KOMMbIOTEP,
paboune MecTa obydallmxcs, f[ocKa Yy4yebHas, y4ebHas
me6esb;

Mogfenun reoMeTpUYeCcKnx Ten.;

MepcoHasbHble KOMMbIOTEPbI

MS Windows (nognucka Imagine Premium) gorosop [-1227
o1 08.10.2018, cpok geicTBnA:11.10.2021

MS Windows (nognucka Imagine Premium) gorosop A-757-17
oT 27.06.2017, cpok peicTBMA:27.07.2018, Calculate Linux

Desktop cB060OAHO pacnpocTpaHsemoe no
(https://www.calculate-linux.org/ru/), CpoK [eiicTBUS:
6eccpoyHo

MS Office Ne135 ot 17.09.2007, cpoK AelicTBMA: 6eCCPOYHO
7 Zip cBobogHo pacnpocTpaHsemoe (https://www.7-zip.org/),
CPOK AeincTBnA: 6eccpovHo

23.02.04 TexHuueckas aKcnayaTauus NoAbEMHO-
TPAHCNOPTHbBIX, CTPOUTENbHbIX, AOPO>KHbIX MalUVH U
obopypgoBaHua (no oTpacnsm) - KabuHeT MaTemaTuKu
YyebHas ayantopusa 415 NPoBeAeHUS yUYebHbIX, MPaKTUYeCKmX
3aHATWIA, 015 CaMOCTOATENbHON paboTbl, A48 TPYNnoBbIX W
NHOVBUAYANbHbIX KOHCYNbTaUWi, ANA TeKYLLero KOHTPONs u
NMPOMEXYTOUHOI arTecTauuu.

Pabouyee MecTo npenogaBaTens: MNepCOHasIbHbI KOMMbIOTEP,
paboume wMmecTa obyvawLimxcs, pgocka y4ebHas, ydebHas
Meb6esb;

Mogenun reoMeTprUyecKnx Ten.;

MepcoHasbHble KOMMbIOTEPbI

MS Windows (nognucka Imagine Premium) gorosop [-1227
o1 08.10.2018, cpok gelicTBnA:11.10.2021

MS Windows (nognucka Imagine Premium) gorosop A-757-17
oT 27.06.2017, cpok peiicTBmA:27.07.2018, Calculate Linux

Desktop cB060AHO pacnpocTpaHsemoe no
(https://www.calculate-linux.org/ru/), CPOK LeicTBuA:
6eccpoyHo

MS Office Ne135 ot 17.09.2007, cpokK AelicTBMA: 6eCCPOYHO

7 Zip csobogHo pacnpocTpaHsemoe (https://www.7-zip.org/),
CPOK AeincTBrA: 6eccpoYvHo
B cBA3W C 3aK/OYEHVEM KOHTPaKTOB CO CTOPOHHUMMU
3NEKTPOHHbIMU  6U6INOTEUHbIMU  cucTemamu  “BOOK.RU”
(KoHTpakT Ne K-56-20 oT 25.08.2020 r. OOO «KHoPyc
Meana», 01.09.2020 r. mo 31.08.2021 r.), 36C 3HAHUNYM
(KoHTpakT Ne K-60-20 ot 13.08.2020 r. OO0 «3HAHNYM»,
01.09.2020 r. no 31.08.2021 r.) pa3gen 9 pabouyeit NnporpamMmbl
YnTaTb B HOBOW pefakunm:

OcHoBHa#sa nuTepaTypa

1. AHxTponoBa, H. B. Anre6pa n Hayana mMaTeMaTU4ecKoro
aHanm3a. KoHCNeKT nekumnii [SneKTpoHHbIN pecypc] : yyebHoe
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https://www.calculate-linux.org/ru/
https://www.7-zip.org/
https://www.calculate-linux.org/ru/
https://www.7-zip.org/
https://www.calculate-linux.org/ru/
https://www.7-zip.org/

nocobme / H. B. AHTponoBa ; MITY. - MarHutoropck :
MITY, 2017. - 66c. : Tabn., rpad. - Pexum goctyna:
https ://magtu. informsystema. ru/uploader/fileUpload?name=54.
pdf&show=dcatalogues/5/8774/S4.pdf&view=true . -
Makpoo6beKT.
2. bBawmakoB, M.M. MartemaTtnka [ONneKTPOHHbIN pecypc]
yyebHuk / BawmakoB M.N. — Mocksa : KHoPyc, 2017. — 394
¢. — (CNO). — ISBN 978-5-406-05386-7. — Pexum gocTtyna:
https://book.ru/book/919637

[ononHuTenbHaa nuTepaTypa
1 Wmuar, P. A Anre6pa. 3afavyHnK-NpPaKkTUKym
[@nekTpoHHbIA pecypc]: yyebHoe nocobue / P. A. LUmuar. -
CaHkT-leTepbypr: Cn6lry, 2016. - 4. 4. - 184 c. - Pexum
poctyna: https://znanium.com/read?id=302340
2. A63anoBa, H. M. Marematnka [NeKTPOHHbI pecypc]
ydyebHoe nocobue / H. M. A63anoBa, HO.H. CapguukoBa ;
MI'TY. - MarHutoropck : MI'TY, 2018. - 1 371eKTPOH. oONT.
OUCK (CD-R). - Pexxum fjoctyna:
https ://magtu.informsystema.ru/uploader/fileUpload?name=S14
7.pdf&show=dcatalogues/5/9346/S147.pdf&view=true . -
MaKpoo6beKT.
3. AumeHes, J1. T. MaremaTMKa B npumepax W 3afgadax Ans
NnoaroToBkM K EF9 u noctynneHnto B BY3 [DNeKTPOHHbIN
pecypc]: yyebHoe nocobue / J1. T. AumeHeB, 2-e n3g., fon. -
Mocksa : By3soBckuii yue6HukK, HALL MIHOPA-M, 2016. - 336
c. - Pexxnm pgoctyna: https://znanium.com/read?id=32448
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