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PerncrpaunoHHblin HoMep peueHsun 377 oT 23 uons 2015r. PrAY «dUPO».
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1 HOACHUTEJIBHAA 3AITNCKA

Pabouas mporpamma oOmeoOpa3oBaTeNbHOW  y4eOHOW  JUCHUIUIMHBI  «MaTemMaThkay
npenHaszHadeHa ansg usydeHus mareMatuku B @I'bOY BO «MarHutoropckuii rocyaapCTBEHHBIH
TexHuueckuii yHusepcuter uMm. [ .M. HocoBa» MHOronpoQpuiIbHBIN KOIEMK, PeaTU3yIoIeM
00pa3oBaTeNbHYI0 MPOrpamMMy CpeaHero odmero oOpa3oBaHUs B Mpeneiax OCBOSHHUS MPOrPaMMbI
MOJTOTOBKHU CIIEIUAIMCTOB CPEIHEro 3BeHa Ha 0a3e OCHOBHOTO 001ero odOpa3oBaHusl.

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  TpeAeiax  OCBOGHUS  O0pa3oBaTENbHBIX  MPOrPaMM  CPEOHEro
npodecCHOHATLHOTO O0pazoBaHusi Ha 0Oa3e OCHOBHOTO o0O0IIero oOpa3oBaHUS C YYETOM
TpeboBaHuil (hemepasbHbIX TOCYAAPCTBEHHBIX CTAHAAPTOB M TMOJy4aeMod mpodeccuu WiIn
CHEeLHATBHOCTH CpemHero mnpodeccuoHampbHoro obpasoBanust (ITucemo Jlemapramenra
rOCyJIapCTBEHHON MONMUTUKH B cepe moaroroBku padboumx kaapos u JAIIO MwunoOpHayku
Poccun ot 17.03.2015 Ne 06-259);

- Ha OCHOBE TPUMEPHOW TporpaMMbl  0OIIeoOpasoBaTeNbHON y4eOHOH  MUCIUTLIMHBI
«MatemaTuka» At podeCCHOHANBHBIX 00pa30BaTENbHBIX OPraHU3aLUN, PEKOMEHIOBAHHOM
DenepanbHbIM TOCYAAPCTBEHHBIM aBTOHOMHBIM yupexkaeHHeM «®DenepanbHblii HHCTHTYT
pasButusa obOpazoBanust (PIAY «DPHUPO») B kadecTBe NPUMEPHOH MNPOrPaMMBbl IS
peanu3anuu OCHOBHOW mnpodeccroHanbHOl oOpa3oBatenbHOl mnporpammbl CITO Ha 0Oase
OCHOBHOTO 00111er0 00pa3oBaHus ¢ MOy4YeHueM cpennero odmero odpasoanus. [Ipotokos Ne
3 or 21 umrons 2015r. Perucrpauuonssiii Homep peuensuu 377 ot 23 utonsa 2015r. ®I'AY
«DOUPOy;

—  yuerom TpeboBanuii DPI'OC cpennero mpodeccuoHanibHOro obOpasoBaHus W npodus
npoeCCHOHATLHOTO 00Pa30BaAHUS,

- ¢ yuerom IlpumepHOWi OCHOBHOW OOpa3OBaTENBHONW MPOTrPaMMbl CpemHero o0Imero
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 CGHOPMHUPOBAHHOCTH JIOTUYECKOTO, AJITOPUTMHYECKOTO M MAaTeMaTHYECKOTO
MBIIILIEHHS;

—  olecrnieyeHue C(HOPMHUPOBAHHOCTH YMEHHUIl MPUMEHSATH MOJYy4YSHHbIE 3HAHUS TPH PELICHUH
Pa3IUUHBIX 33734,

- obecrieueHne  cHOPMHUPOBAHHOCTH  MPEACTABIECHUH O  MaTeMaTHKe  KaK  4acTu
001IeueNIOBeYeCKON KYJIbTYpPhl, YHUBEPCAIbHOM SI3bIK€ HAYKH, MO3BOJISIOIIEM OMUCHIBATH H
U3y4aTh MPOLECCHI U SBJICHUS.

B mporpammy BKIIIOUEHO copepikaHUE, HampaBieHHOE Ha (pOpMHUpPOBAHHE Y OOYUAOLIMXCS
KOMITETEHIIMH, HeOOXOauMbIX 1Jisi KadecTBeHHOro ocBoeHus IIIICC3 Ha 0aze OCHOBHOIrO OOIIETO
o0pa3oBaHUs ¢ MOyYeHUEM CpeaHero o0Iero odpasoBaHusl.

B nanno#t paboueil mporpamMme mpencTaBieHbI: 00IIas XapakTepUCTHKA U MECTO Yy4eOHOH
IAMCLUILUIMHBL, Pe3yJIbTaThl OOyUEHHs, TEMATHYECKUI TJIaH U COIEPIKAHUE C TIePeYHEM MPAKTHYECKUX
paboT, TeMaTHKOH CaMOCTOSITENbHOW pabOoThbl, aKTUBHbIE M HMHTEPAKTHBHBbIE (POPMBI MPOBENEHHUSI
3aHATUH, Yy4eOHO-METOOMUYECKOe W MaTepHAbHO-TEXHHYECKoe obecreueHne o0pa3oBaTebHON
IESATEeIbHOCTH.

AnanTupoBaHHash TporpaMMa pa3padaThiBaeTCs NP HAJMYMKU 3asBJCHUS CO CTOPOHBI
o0y4aromerocsi ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3[0POBbsl (€r0 POAMTENIeH WM 3aKOHHBIX
NpefCcTaBUTENe) W MEAMUMHCKMX  [MOKa3aHUuil  (pEeKOMEHAALMsIMU  MICHUXOJIOrO-MeIHKO-
Nearorndeckoi KOMUCCHH).



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 ocoennn mnpodeccuit CIIO u cneumanprOcTel CIIO TexHMuUeckoro mnpodus

npodecCHOHATBPHOrO O0pa3OBaHMs MaTeMaTHKa H3ydaeTcst Oojiee yriayOJIeHHO, Kak MpoguiIbHAS
yueOHast AMCLUUIUIMHA, YUUTBIBAIOIIAs CIeNU(HUKY OCBAUBAEMBIX PO ECCU NN CIIEIHATIBbHOCTEH.

O6H_[I/Ie HEJIN U3YUCHUA MAaTEMATUKU TPAAUITHUOHHO PCAIM3YHOTCA B YETBIPEX HAIIPABJICHUAX
1) obmee npencrasiaeHune 00 UASSX U METOJAX MATEMATHKHU,

2) HHTEJUIEKTYaJbHOE Pa3BUTHE;

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

4) BOCHUTATENBHOE BO3JEHCTBUE.

[Ipopunmuzaums uenel MaTeMaTHIECKOro OOpa30BaHMsI OTPAXKAETCS HA BHIOOPE MPHOPUTETOB B

opraHuzanui  y4eOHOW  mestenpHOCTH — oOywaromuxcs. s TexHudyeckoro  mpodus
npodeCCHOHATLHOTO 00pa3oBaHUs BHIOOpP LEjIel CMeINaeTcs B MNparMaTHYeCKOM HAmpaBICHHH,
NpeayCMaTPUBAIOIIEM YCHJICHHE W PAaCLIMpPEHHe NPHUKJIATHOTO XapakTepa W3yYeHHs MaTeMaTHKH,
NPEMYIECTBEHHOH OPUEHTALNH Ha aJITOPUTMHYECKHIA CTHJIb TIO3HABATEIbHON eI TeIbHOCTH.

N3yuenne mareMaTUKu Kak mTpoduiibHONM 0O0meoOpasoBarenbHON y4eOHOW NUCHUTUIHHBI,

yuuTBIBatOLIeH cnennduky ocsanBaeMbix cryneHTamu npodeccuit CIIO mnu crnenmansHocTH CIIO,
obecrieunBaeTcs:

BBIOOPOM PA3JIMYHBIX MTOAXOIOB K BBEIIEHUIO OCHOBHBIX ITOHSITHH;

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

oOorameHueM CreKTpa CTHiIeH y4eOHOH AEATENbHOCTH 3a CUET COTJIACOBAHUS C BENyIIUMHU
IesITebHOCTHBIMH XapaKTEePUCTHKAMU BbIOpaHHON npodeccun / CienuaibHOCTH.

[IpodunbHas coCTaBisIOIIAs OTpPaKaeTCs B TPEOOBAHUSIX K IOATOTOBKE OOYYarOIIUXCS B

HacCTH:

oOrreli CHCTEMBI 3HAHUI: COEpIKaTENIbHBIC IPUMEPHI UCIIOJIb30BAHMS MATEMATUIECKUX HIeH U
METOAOB B MPO(PeCcCHOHATBHON eI TETbHOCTH;

YMEHHUH: pa3nyure B ypOBHE TpeOOBAHUH K CIIOKHOCTH MPUMEHSIEMBIX aJITOPUTMOB,;
NPAKTUYECKOrO HCIIONB30BaHMS MPUOOPETEHHBIX 3HAHUH W YMEHHHA: WHIMBUAYAJIbHOTO
y4eOHOro OIbITa B MOCTPOSHUH MAaTEMATUYECKUX MOAEJEH, BBIMOJHEHHH HCCIeNOBATEIbCKUX
MIPOEKTOB.

Comepxanre y4eOHON AWCHMIUTUHBI pa3pabdoOTaHO B COOTBETCTBHM C  OCHOBHBIMHU

COACPKATECIIbHBIMU JIMHUAMU O6yLIeHI/I$I MATEMATUKE:

anreOpandeckast IMHU, BKIIIOYAIOINAS CUCTEMATH3ALMIO CBEEHUH O YHCIaX;, HU3YYeHHE HOBBIX
u ob0oOmeHne paHee W3yUeHHBIX oOnepanuii( BO3BEACHHE B CTENEHb, HM3BJICYCHUE KOPHS,
JorapupMUpPOBaHNE, CHHYC, KOCHHYC, TAHI€HC, KOTAHT€HC M OOpaTHbIE K HHUM), HU3yUeHHE
HOBBIX BHOB YHCJIOBBIX BBIPAKEHUI 1 (POPMYII;, COBEPILICHCTBOBAHHUE MPAKTHUECKUX HABBIKOB
U BBIYHCIHUTENBHON KyJNBTYpBl, pAaCIIMPEHHE M COBEPIICHCTBOBAHUE alNreOpandecKkoro
anmapara, CHOPMHPOBAHHOIO B OCHOBHOH INKOJE, M €ro NPUMEHEHHE K pPELICHHIO
MaTeMaTHYECKUX U TPUKIAIHBIX 3a71ad,;

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

JUHUA YPaBHEHWH W HEPABEHCTB, OCHOBaHHAsS HAa TMOCTPOEHHMH U HCCIENOBAHUU
MaTeMAaTUUECKUX  MOpeJel, Iepecekaromascs C  anreOpandeckoil U TEOPETUKO-
(YHKIMOHANBPHONH JIMHUSIMH M BKJIIOYAIOINAS PA3BUTHE, U COBEPLICHCTBOBAHNUE TEXHHUKH
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anreOpandecknx mnpeoOpa3oBaHUN sl pELICHUS YpaBHEHWUN, HEPABEHCTB U CHCTEM,
(dopmupoBaHHe CIIOCOOHOCTH CTPOMTb M HCCIIEAOBATh MPOCTEHIIIEe MATEMATUYECKHE MOIEIH
MpU pEHICHUHN NPUKJIAAHBIX 3aa4, 3a4a4 U3 CMECKHbBIX U CIICHHUAJIBbHBIX JUCLUIIINH,

- reoOMETpHUYCCKass JIMHUSA, BKJIIHOHAKOMIAA HArJIAAHBIE NPEACTABICHUA O TMMPOCTPAHCTBEHHBIX
durypax u wu3ydeHHME UX CBOWCTB, (HOpPMHUpPOBAHHME U PA3BUTHE MPOCTPAHCTBEHHOTO
BOOOpa)KEHHUs, pa3BUTHE CHOCOOOB TIEOMETPHYECKUX HW3MEPEHHH, KOOPAMHATHOTO W
BEKTOPHOT'O METOAOB AJId PCIICHUA MATEMATUYCCKUX U MIPUKIIAAHBIX 3a4a4,

- CTOXACTUYECKas JJMHUS, OCHOBAHHAS HA PA3BUTUN KOMOWHATOPHBIX YMEHHH, IPEACTABICHUHA O
BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPY KAIOLIEro MUPA.

Pabouas nporpamma yueOHOH TUCHHMITIMHBI COCTOHT U3 TISITU Pa3IeNioB:

Anrebpa

OCHOBBI TPUTOHOMETPUU

Hauana MmaTeMaTH4eCKOro aHaausa

I'eomerpus

KomOuHaTopuka, CTAaTUCTHUKA U TEOPHS BEPOSITHOCTEH.

ConeprkaHue AUCIUIUIMHBI 00ECIEUHNBAET MPEEMCTBEHHOCTD 110 OTHOIICHHIO K OCHOBHOMY
obmeMy o0pazoBaHUIO MyTeM YyriayOJieHHOro m3ydeHus pasnena 1 «Anrebpay, tem: «Pa3Butue
NOHATHS ynchay, «PyHkuuu u ux rpadpukny; «Kopau, crenenn u norapudmeny. Tema «YpaBHEHHS
U HEPAaBEHCTBA» BKJIIOUEHA B pasznen | «Anrebpa» tembl «PasBurne moHsTHS 0 uncie», «KopHy,
crenieHu u Jorapudmer, pasgen 2 «OCHOBBI TpUrOHOMETpHH» TeMy «TpuUroHOoMeTpuveckne
ypaBHEHMsI © HEPABEHCTBA». Hapsiny ¢ 3TUM, BBOASITCS P HOBBIX, OOJiee CIOKHBIX BOMPOCOB,
NOHUMaHUE KOTOpPBIX Heobxoammo Oyaymemy creuunainucty. Ocoboe BHMMaHHE B Nporpamme
ynemsiercsi GOPMHUPOBAHHIO OCHOB JIOTHUYECKOTO, AJITOPUTMUYECKOTO M MATEMATUIECKOT'O MBIIILIICHHSI
U TPENCTaBIeHUs] O HEOOXOAMMOCTH MAaTeMaTHYECKOro ammapara Ijsl JaJdbHEHINero H3y4eHUs
TEXHUYECKHX 00IenpodecCHOHATbHBIX AUCLUTUINH.

B mporpammy BkIIFOY€HO MPO(ECCHOHANBPHO HANPABICHHOE COMEpKaHHE, HEOOXOauMoe s
ycBOeHHsl mpodeccuoHanbHOH —oOpasoBatenpHONW mnporpammbel.  lIpoduipHas — cocTaBisroast
BKJIFOYEHA B pasaessl. « Anrebpay, «Hadana MaTeMaTH4eCKOTO aHAIHN3aY.

OcBoeHue HOBOIO COJAEpP)KAHHUS OCYINECTBISAETCS C OMOPOH Ha MEXIPEIMETHBIE CBSI3H 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 MX IMO3HABATEIBHON NEATENbHOCTH): MPOEKTHAs HESITeNbHOCTH, MPOoOJIeMHOe O0yueHHe;
oOy4yeHHe B JMAJIOre; CUCTEMa BOIMPOCOB U 3aJaHUM, OpraHu3anusi peQeKCUBHOW AEATEIbHOCTH,
CO3JIaHHE CUTYAIMi, HAPaBJIEHHBIX HA MH)OPMALIHOHHBIN TTOUCK.

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

CamocrosiTenibHast paboTa BBITONHSAETCA OOYYAOIMUMHCS BO BHEAYAHTOPHOE BpEMs IIO
3aIaHUI0 U TIPH METOAMYECKOM PYKOBOJCTBE IPENOAaBaTelis, HO 0e3 €ro HEemoCpeICTBEHHOTO
yuactusi. KOHTpOJb BBINOJHEHHS CAMOCTOSITENIBHOH pabOThl OCYLIECTBISIETCS B IPUCYTCTBHUH
oOyuaromuxcst (B pamMKax ayOUTOPHBIX 3aHATHH) W Oe3 ywactus, obOydaromerocs. IIporpamma
YUUTBIBAET HEOOXOAMMOCTb Pa3BUTHS Y OOYUAIOIIMXCSl KOMIIETEHTHOCTH B OOJIACTH MCIIOJIb30BAHMS
UH(POPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUH M HMCCIENOBATENbCKUX HABBIKOB. Ui 3TOrO B
Ka4eCTBE 3aJaHUH CaMOCTOSITENbHONW pPabOThI MPEAYCMOTPEH NOWUCK W aHain3 HHGOpMAaluH B
WnrepHeTe, paspaboTka MHANBUAYAJIBHOTO MMPOEKTA U CO3AaHNE KOMITBIOTEPHOM MPE3CHTALIH.
Onenka KadecTBa OCBOEHHs Y4YeOHOW IUCHHIUIMHBI OCYIIECTBIISIETCS B IPOLECCEe TEKYINEro
KOHTPOJISI U TPOMEXKYTOUHOH aTTecTaluu.

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

MBS
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ITo 3aBepmieHNH H3y4eHHs y4eOHOW IOUCHMIUIMHBI «MarteMaTukay oOydJaroluecs CHAIT
i depeHIpoBaHHBI 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.

IIpy  OCBOEHMM  CHEUMANBHOCTEH  TEXHWYEeCKOro mnpodwis y4yeOHas  AUCHUIUIMHA
«MatemaTukay, U3y4aercs Kak npodrubHas ydeOHas qucuuiuiiHa B oobeme 351 gaca, 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 mucuurumHbl «MaTtematukay (BKJIIOUasi ajireOpy W Hadania

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

o JIUYHOCHIHBIX:
c(OPMUPOBAHHOCTh MPENCTABICHUI O MaTEeMaTHKe KaK YHHBEPCAJIbHOM SI3bIKE€ HAYKH,
CPeICTBE MOACITUPOBAHMSI SIBJICHUN U TIPOIIECCOB, 00 UAESX U METOAAaX MAaTEeMAaTHKH,
MOHVMAaHWe  3HAYMMOCTH  MAaTeMaTUKW  JJII  HAyYHO-TEXHUYECKOTO  Mporpecca,
c(OPMUPOBAHHOCTh OTHOIICHHSI K MAaTeMAaTHKE KaK K 4YacTH OOIIedeIOBeUeCKON KYJIbTYpbI
yepes3 3HAKOMCTBO C UCTOPUEH pa3BUTHUS MATEMATHUKH, 3BOJTIOLMEN MATEMAaTUHYECKUX UJIEH,
pa3BHUTHE JIOTHYECKOTO MBIIJICHUS, MPOCTPAHCTBEHHOIO BOOOPAKEHHS, aJrOPUTMHUYECKOU
KyJIbTypbl, KPUTHYHOCTH MBIILJIEHUST HAa YpPOBHE, HeoOXoaMMOM st Oynyimei
poeCCUOHATTBHOM AeSITEIbHOCTH, IS IPOJOJIKEHHsI 00pa30BaHUS U CaMOOOPa30BAHMS,
OBJIAJICHUE MAaTeMATUYECKUMU 3HAHUSMU W YMEHUSMHU, HEOOXOOUMBIMU B IOBCEIHEBHOM
JKU3HU, JJIs OCBOEHUS CMEXKHBIX ©CTECTBEHHO-HAYYHBIX JUCHUIUIMH W AWCHHILIHH
poeCCUOHANIBHOTO LIMKJIA, IS MOJydeHus oOpa3oBaHUsi B 00NacTsAX, He TpeOyrommx
yriyOJeHHON MaTeMaTHYeCKOH MOATOTOBKH,

TOTOBHOCTb M CIIOCOOHOCTH K 0Opa30OBaHUIO, B TOM YHCIIE CaMOOOPa30BAHUIO, HA TIPOTSKEHUH
BCEH KU3HU, CO3HATEJIbHOE OTHOIIEHHE K HEMpPepPhIBHOMY OOpPa30BaHUIO KaK YCIOBHUIO
yCTemHOoH npodeccroHatbHON U O0IEeCTBEHHOM NesITEIbHOCTH,

TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSTEIbHON, TBOPUYECKOH U OTBETCTBEHHOM JESITEIbHOCTH,
TOTOBHOCTb K KOJUIEKTUBHOH paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMU B 00Pa30BATENLHOM,
OOIIECTBEHHO TIOJIE3HOH, y4eOHO-MCCIEeOBATENbCKON, TMPOEKTHOM W JAPYrHX  BUJAAX
NeSITEIbHOCTH,

OTHOIICHHE K MpOo(eCCHOHATBLHON IEeSITEIbHOCTH KaK BO3MOXKHOCTU YYaCTHsl B PEIIeHUU
JIUYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIEHAIIMOHAIIBHBIX MPOOIIEM;

* MemanpeoMemHbIX:

YMEHHUE CaAMOCTOSITEIbHO ONPENENATh UEIN AEATEIbHOCTH U COCTABJIATD IJIaHbI AEATEIBHOCTH,
CAMOCTOATENIBHO  OCYLIECTBJISITh, KOHTPOJUPOBAaTb M  KOPPEKTUPOBATH JI€SITEIBbHOCTD,
HCIIOJIb30BATh BCE BO3MOXKHBIE PECYPCHI TSl AOCTUKEHHUS NTOCTABJICHHBIX LEIEH U peanu3aun
TJIAHOB AESITeIbHOCTH, BBIOMPATD YCIEIIHBIE CTPATETUH B PA3IMYHBIX CUTYAIUSIX

yMEHHEe TMPOAYKTHBHO OOIAThCd MW B3aUMOJCHCTBOBATH B  MPOLECCE COBMECTHOM
NEeSITeNbHOCTH, VYHUTBIBATH MO3UIUU JAPYTUX YYACTHUKOB AesTeNbHOCTH, 3()(EeKTUBHO
pazpemaTb KOH(IUKTHL,

BJIQJICHUE  HABBIKAMHM  TIO3HABATENLHOW,  y4eOHO-MCCIENOBATENbCKOM M MPOEKTHOM
NEeSITEeNbHOCTH, HaBBIKAMH  paspelieHuss mnpodjeM; CIOCOOHOCTh W TOTOBHOCTh K
CaMOCTOATEJIbHOMY MOMCKY METOAOB PELIEHUs NPAKTUYECKUX 3a7a4, TPUMEHEHHUIO Pa3JIuYHbIX
METOJIOB MMO3HAHUS,

FOTOBHOCTb M CIOCOOHOCTh K  CaMOCTOSTEIbHOW  MH(POPMAMOHHO-TIO3HABATEILHOM
NEeSITENIbHOCTH, BKITIOUYAsi YMEHUE OPHEHTUPOBATHCS B PA3IMUHBIX MCTOYHUKAX HH(POPMAIUH,
KPUTHYECKH OIICHHBATh W HHTEPIPETUPOBATH WH(POPMAIUIO, MOIYYAEMYI) W3 Pa3THYHBIX
HWCTOYHUKOB;

BJIAJICHUE SA3BIKOBBIMHU CPEICTBAMU — YMEHHUE SICHO, JIOTUYHO U TOYHO H3JIaraTb CBOK) TOUKY
3PEHUs], UCTIOJIb30BaTh aJICKBATHBIE SI3bIKOBBIE CPEACTBA,

BJIaJICHUE HABbIKAMH IMO3HABATEJHHON peIeKCHH KaK OCO3HAHMS COBEPIIAEMBbIX NEHUCTBUI W
MBICJIUTENIBHBIX MPOLIECCOB, UX PE3YyJbTATOB U OCHOBAHUM, 'PAHHUL] CBOETO 3HAHUSA U HE3HAHUS,
HOBBIX [MO3HABATENbHBIX 33/1a4 U CPEICTB UX AOCTUIKEHUS,

BJIaJICHUE HABbIKAMH IMO3HABATEJHHON peIeKCHH KaK OCO3HAHMS COBEPIIAEMBbIX NEHUCTBUUI W



MBICJIUTENBHBIX MPOLIECCOB, UX PE3yJbTATOB U OCHOBAHWI, IPAHMIL] CBOErO 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(pOPMHPOBAHHOCTD MPEACTABICHUN O MAaTEMATHKE KaK YaCTH MUPOBOW KYJIBTYPBI U O MECTE
MaTeMaTHKH B COBPEMEHHOW LIMBIJIM3ALINH, O CIOCO0aX OMHMCAHUS SIBJICHUH peasbHOrO MHpa
HA MaTEMaTUYECKOM SI3BIKE,

c(OPMHPOBAHHOCTh TMPEACTABICHUH O MAaTEMAaTUYECKUX TOHATHAX KaK O BaKHEHIINX
MaTE€MaTUYECKUX MOJENAX, MO3BOJSIOIUX ONHMCBIBATL W M3y4aTb pasHble MPOLECCHl U
SIBJICHUS1, TOHUMAaHNUE BO3MOKHOCTH aKCUOMAaTUYECKOIrO MOCTPOEHUsI MATEMAaTUYECKUX TEOPHiA,
BJIQJEHUE METOJAMU J[OKAa3aTeNbCTB W AJTOPUTMOB pELICHMs, YMEHHE HUX MPUMEHSATH,
MIPOBOJIUTH NOKA3ATENbHbBIE PACCYKACHUS B XO[1€ PELICHUS 3a7aY,

BJIQJICHUE CTAHAAPTHBIMU MPUEMAMU PEIIEHUs PalMOHAIBHBIX W HPPALUOHAIBHBIX,
MOKA3aTeNbHbIX, CTEMNEHHBbIX, TPUMOHOMETPUYECKUX YPABHEHUN WU HEPABEHCTB, UX CHUCTEM,
HCIIOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX MPOrpaMM, B TOM YHUCJIE IJIs MOUCKA MyTU PELIECHUs
Y WUTIOCTPALIMK PELIeHUs] YPABHEHUI U HEPABEHCTB,

c(OPMHPOBAHHOCTh  TPEACTaBICHUH 00 OCHOBHBIX TMOHATUAX, HAEAX M MeTojax
MaTE€MaTU4YeCKOro aHaJIN3a,

BJIAZICHUE OCHOBHBIMM IMOHATUAMHM O IUIOCKMX M IPOCTPAHCTBEHHBIX T'€OMETPUYECKHUX
¢durypax, uX OCHOBHBIX CBOHCTBAx; C()OPMHUPOBAHHOCTb YMEHHUS PACIO3HABATH HA YEPTEIKaxX,
MOJIENIIX U B PEAJbHOM MHUpPE TeOMETpHUecKHe (QUTyphl, IPUMEHEHHE W3yUeHHBIX CBOWCTB
reoMeTpuueckux QGuryp u (GopMys Ui peIleHHs TeOMETPUYECKHMX 3ahad W 3amad C
MIPAKTUYECKUM COAEPKAHUEM,

c(pOPMHPOBAHHOCTh TPEACTABICHHA O MPOLECCaX M SIBICHHUSIX, MUMEIOLINX BEPOSTHOCTHBIN
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B pPEAJIbHOM MHPE, OCHOBHBIX IMOHSATHUSAX
SJIEMEHTAPHON TEOpPUU BEPOSITHOCTEN, YMEHHMII HaxOAUTh M OLEHUBATh BEPOSITHOCTH
HACTYIUICHHUsI COOBITUH B MPOCTEHINNX MPAKTHYECKUX CUTYALUsIX U OCHOBHBIE XapaKTEPUCTHKHU
CIyYailHbIX BEJIUYUH,

BJIAZICHUE HABBIKAMHU HCIOJb30BAHUS TOTOBBIX KOMIBIOTEPHBIX NPOrpPaMM IIPU PEIICHUH
3a4ad4;

c(pOPMHPOBAHHOCTh MPEACTABICHUI O HEOOXOOMMOCTH JOKa3aTelIbCTB INPH OOOCHOBAHUH
MaTeMaTUYECKUX YTBEPXKAEHUM M POJM AaKCHUOMATUKU B MPOBEACHUU JI€IyKTHUBHBIX
PacCy KIeHUM,

c(pOPMHPOBAHHOCTh TMOHITHHHOIO amnmapara IO OCHOBHBIM pas3fesiaM Kypca MaTEeMaTHKH,
3HAHUI OCHOBHBIX Te€opeM, (OPMYJT U YMEHUSI UX MPUMEHSITh, YMEHUS JJOKa3bIBATh TEOPEMBI U
HAaXOJIUTh HECTAHJAPTHBIE CIIOCOOBI PEIIeHHs 3a/1aY;

c(pOpMHPOBAHHOCTb YMEHHUH MOJIENHUPOBATH PeajibHbIE CUTYALMH, HCCIEIOBATh MOCTPOSHHBIE
MOJEIIH, UHTEPIPETUPOBATD MOJYYCHHBIN PE3yNbTarT,

cpOpMHPOBAHHOCTh MPEACTABICHUN 00 OCHOBHBIX MOHSATHSIX MATEMaTHUECKOTO aHAJIN3a U UX
CBOWCTBAaX, BIJIAICHUE YMEHUEM XapaKTepPH30BaTh IOBeNEHHE (PYHKLUUH, HCIOIb30BAHUE
MOJIy4E€HHBIX 3HAHWM U OIUCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEH,

BJIAJICHUE YMEHMSIMHU COCTABJICHUS] BEPOATHOCTHBIX MOJENEH MO YCIOBHUIO 33Aa4d U
BBIUUCIICHHUSI BEPOSTHOCTH HACTYIUICHUS COOBITHI, B TOM 4YHCJIE C NpPUMEHEHHeM (Gopmyi
KOMOWHATOPUKH M OCHOBHBIX TEOPEM TEOPHH BEPOSATHOCTEH, HCCIIEIOBAHUS CITy4alHBIX
BEJINYUH IO UX PACTIPENEITICHUIO;
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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
Pa3nen 2 OcHoBbl 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 [IpousBonHas 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 arrectauusi B popme ouppepenyuposannozo 3auema 6 1 cemecmpe, IK3amena-
60 2 cemecmpe
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6. COJIEP)KXAHUE YUYEBHOU JAUCITATIIINHBI
Beeaenune

BxonHoit koHTpodb. WMHCTpyKTHBHBIH 0030p coxmepkaHust y4ueOHOH JOUCHMIUIMHBI U
3HAKOMCTBO OOYYarOIUXCS C OCHOBHBIMU YCJIOBUSIMH M TPEOOBAHUSIMH K OCBOEHHIO MPOTPAMMBI,
pa3paboTKe HHOAUBUAYAITBHOTO POEKTA.

Cooeporcanue yuebno2o mamepuana:

MaremaTuka B HayKe, TEXHHKE, SKOHOMHUKE, MHPOPMALMOHHBIX TEXHOJOTHSX U MPAKTUIECKON
nestenbHOCTH. llenm w 3amaum M3y4eHUsT MaTeMaTuku mpu ocBoeHuu mpodeccuii CIIO u
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. [IpuONrKkeHHbIE BBIYUCIICHUS.
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.

IpakTuueckass padora Ne 1 Apudmernyeckne AeHCTBUA HAA PALUOHAIBHBIMH 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 palliOHaJIbHBIX 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. O6nacTh ompeneneHuss U MHOMKECTBO 3HAa4UeHH; rpaduk (yHKIMH, MOCTPOEHHUE
rpa¢pukoB QyHKIHHA, 3aJaHHBIX PA3JIMYHBIMU CIIOCOOAMH.

CeoiictBa  ¢yHKIMH.  MOHOTOHHOCTb,  Y€THOCTb,  HEYETHOCTb,  OIPAaHHMYEHHOCTD,
nepuoauIHOCTb. [IpoMexyTKH BO3pacTaHusi M yObIBaHHs, HauOOJIbIIeEe M HAUMEHbIIEEC 3HAUEHHUS,
TOUKU 3KcTpemyma. [ 'padudeckas maTepnperanus. [Ipumepsl QyHKIIMOHAIBHBIX 3aBUCHMOCTEH B
peanpHBIX TpoLeccax U SBICHUsAX. Apudmerndeckue omepaunu Han ¢(yHkuusMa.  CrokHas
¢bynkums (komnozunwst). [ToHsTHE O HENPEPBHIBHOCTH (QYHKIHH.

Obparnbie pynkiun. ObnacTs onpeneneHus u 0daacTe 3HaUeHUH obpatHoit pyHkumu. I'paduk
oOpaTHON (yHKIHH.

IpakTuueckas padora Ne 6 Mccnenosanne ¢pynkimii. CBOWCTBA TUHEHHOM, KBaAPATHUHOM,
KyCOYHO-JIMHEHHOH U IPOOHO-TNHEHHOHN (pyHKIIHI

IpakTuueckas padora Ne 7 [loctpoenne u ureHne rpagukoB QyHKIHIA

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 KopHuU, cTeneHn 1 norapnumol

Copfep>kaHue yyebHoro maTepuana no Teme 1.3;

KopHn un cTeneHn. KOpHW HaTypasilbHOM CTeneHW M3 umcna U ux cBolicTBa. CTereHn c
pauMOHaIbHbIMM - MOKasaTensiMu, KX cBoncTBa. CTeneHW € [elCTBUTE/IbHBbIMW  MOKasaTeIs M.
CBoiACTBa CTEMEHN C AECTBUTENIbHBIM NMOKa3aTesieM.

Norapudgm. Jlorapugm umcna. OCHOBHOe JlIOrapuPMUYEcKoe TOXKAECTBO. [eCATUYHbIE W
HaTypa/ibHble norapugmbl. MNpasuna gencTenin ¢ norapumamn. Mepexos K HOBOMY OCHOBAHWIO.

MpeobpasoBaHMe  anrebpanyeckmx  BblpakeHWl.  [Mpeobpa3oBaHWe  pauUMOHasIbHONO,
NPPaLNOHA/IbHBIX, CTEMEHHbIX, MOKa3aTe/lbHbIX U IOrapUPMUYECKNX BbIPOKEHWIA.

MokasaTesnibHast M norapymMmyeckas yHKUmK. OnpegeneHns (yHKUWIA, UX CBOWCTBA W
rpagmku. MpeobpazoBaHUs rpaukoB. [MapannenbHbIA NepeHoc, CUMMETPUSS OTHOCUTESIbHO OCei
KOOpAMHAT, U CUMMETPUA OTHOCUTE/NIbHO Hadasia KOOpAUHAT, CUMMETPUS OTHOCUTESIbHO MPSIMOW,
pacTshKeHWe U CKaTue BLOMb OCEl KOOpPAWHAT.

MNokasaTeNbHble W florapuMuyeckmre ypaBHeHUs. OCHOBHble MPUEMbl KX  PeLLeHus
(pasnoxxeHne Ha MHOXXUTE/NN, BBEAEHME HOBbIX HEM3BECTHbIX, MOACTAHOBKA, MPauyecKnin MeTOA).

MokasaTesibHbIe 1 lIorapumMuyeckmne HepaseHCTBa. OCHOBHbIE NMPUEMbI UX PELLIEHNS.

MpakTnyeckasa pabota Ne 8 PewueHre nppauyioHasibH XX YpaBHEHNIA

MpakTnyeckas pa6ota Ne 9 [Npeobpa3oBaHWUsi BbIPKEHWIA, COAEPXKALUMX CTEMEHN U
pagvKasbl

MpakTnyeckasa paboTta Ne 10 PelueHne nokasatesibH XX ypaBHEHWIA

MpakTnyeckan paboTta Ne 11 PelueHMe nokasaTe/lbH XX HepaBeHCTB

MpakTnyeckasa paboTta Ne 12 PelueHne nokasatesibH XX ypaBHEHNIA 1 HEPABEHCTB

MpakTuyeckas pabota Ne 13 HaxoXzgeHwe 3HaYeHWA norapvma Mo MNPOV3BOSIbHOMY
OCHOBaHW0. [epexos OT OAHOr0 OCHOBaHWS K Apyromy. BblumcrieHve n cpaBHeHWE /10rapygMoB.
NorapvmMupoBaHme 1 NOTEHUMPOBaHME BbIPaXKEHNIA

MpakTnyeckan paboTta Ne 14 MpubaKeHHbIE BbIYUCIEHNA U PELLEHNS NMPUKIaAH XX 3aaa4

MpakTnyeckasa pabota Ne 15 PelueHne norapmpmMmnyeckmx ypaBHEHWA

MpakTnyeckan paboTta Ne 16 PelueHue orapupmMmnyecKmnx HepaBeHCTB

MpakTnyeckasa pabota Ne 17 PelueHne norapmMmnyecKmx ypaBHEHW 1 HEpaBEHCTB

CamocToaTenbHaa paborta: PaboTa ¢ KOHCMEKTOM JIEKLNN.

BbIinonHeHne HANBNAYa/IbHOIO MPOEKTHOIO 3a4aHus.

KoHTposnbHast paboTa no Teme «KOpHW, CTEMEHU U NIorapumbi».

Pasgen 2
OCHOBbI TPUTOHOMETPUI

Tema 2.1 OCHOBHbIe MOHATUA TPUTOHOMETPUK. INpeobpasoBaHUsA
TPUTOHOMETPUYECKNX BbIPaXKEHWN.

Copfep>kaHue yyebHOro maTepuana no Teme 2.1;

OcHoBHble MoHATUA. PagnaHHas Mepa yrna. BpaiuatesibHoe aBudKeHME. CUKHYC, KOCUHYC,
TaHreHC N KOTaHreHe yncna.

OCHOBHbIe TPUTOHOMETPUYECKME TOXAeCcTBa. POpMysbl NpuBeAeHUS. POPMYSibl C/IOXKEHUS.
dopmysbl yaBoeHUA. PopMy/ibl MOSIOBUHHOIO Yra.

MpeobpazoBaHMA MPOCTENLLNX TPUTOHOMETPUYECKUX BbIpaXKeHWA. peobpa3oBaHne CyMMbl
TPUrOHOMETPUYECKMX (DYHKUMIA B MpPOM3BeAeHMe U MpPOU3BEfeHWss B CyMMy. BblpaxkeHue
TPUrOHOMETPUYECKMX (PYHKLWMIA Yepe3 TaHreHC NOMIOBMHHOIO apryMeHTa.

TpuroHomeTpuyeckne QyHkumMn. CBoICTBa W rpamKnM CUHYca, KOCMHYca, TaHreHca W
KoTaHreHca. MpeobpasoBaHns rpadukoB. [MapasniienbHblii NEPEHOC, PacTsHKeHVe U CkaTue BLOSb
0Ceil KoopauHar.



MpakTnyeckaa pa6bota Ne 18 PaguaHHbIA MeTOL W3MEPEHUS Yr/oB BpalleHMs U CBS3b C
rpasycHoin Mepoil. HaxoxaeHue 3Ha4eHUIA TPUTOHOMETPUYECKUX (DYHKLNIA

MpakTnyeckasa pabota Ne 19 MpeobpasoBaHMSA TPUIFOHOMETPUYECKNX BbIPaXKeHUIA. OCHOBHbIE
TPUIOHOMETPUYECKME TOXKAECTBA

MpakTnyeckasa pabota Ne 20 lMpeobpasoBaHWsi TPUIOHOMETPUYECKNX BbIPaXKEHWA. dopMysibl
CNOXeHWA, YABOeHNA. dPopMy bl NPUBEAEHNSA

MpakTnyeckasa pa6ota Ne 21 [MpeobpasoBaHUA TPUTOHOMETPUYECKMX  BbIPKEHWUIA.
Mpeobpas3oBaHMe CyMMbl TPUrOHOMETPUYECKMX (DYHKUMIA  NpousBefeHVe, MpeobpasoBaHue
NPOV3BeLEHNSA TPUTOHOMETPUYECKNX (DYHKLUMIA B CYMMY

MpakTuyeckas pab6ota Ne 22 [MocTpoeHve rparKoB TPUFOHOMETPUYECKUX (YHKUMIA C
MCNOMb30BaHVEM reOMeTPUYECKUX NpeobpasoBaHui

CamocTtoaTenbHas paboTa: PaboTa ¢ KOHCMEKTOM JIEKLUN.

BbinonHeHne HANBNAYa/IbLHOIO MPOEKTHOIO 3a4aHuA.

Tema 2.2 TPpUroHoMeTpnYeCcKne ypaBHeHNs U HepaBeHCTBa

Copfep>kaHue yyebHOro maTepuana no Teme 2.2:

TpUroHOMEeTPMYECKME ypaBHEHWsT W  HepaBeHCTBa. [pocTeliluve TPUrOHOMETPUYECKUE
ypaBHeHNs. TPUroHOMETPUYECKME ypaBHeHUS. OCHOBHbIE MPUEMbl MX PeLUeHUs (pasfiokeHue Ha
MHOXUTENN, BBEAEHNE HOBbIX HEM3BECTHbIX). [pocTelilune TPUroHOMETPUYECKME HepaBeHCTBA.

O6paTHble TPUTOHOMETPUYECKME (DYHKLMN. APKCUHYC, apKKOCUMHYC, apPKTaHIEeHC.

MpakTuyeckas pabota Ne 23 MNpocTeiLume TPUrOHOMETPUYECKME YPABHEHNST U HEPaBEHCTBA.

MpakTnyeckas pabota Ne 24 TpUroHOMeTPUYECKUE YPaBHEHUSA N METOZbI UX PELLIEHMA

MpakTnyeckaa paboTta Ne 25 TpUroHOMeTpUYeCKme ypaBHeEHUS

CamocTtoaTenbHas pabota: PaboTa ¢ KOHCMEKTOM JIEKLWN.

CocTtaBneHue OMOpPHOro KOHCMNeKTa no Teme
«TPUrOHOMETPUYECKME YPaBHEHUSA.
KoHTposnbHas paboTa no pasgeny «OCHOBblI TPUTOHOMETPUN»

Pa3sgen 3
HAUYAJTA MATEMATUYECKOIO AHAJT3A

Tema 3.1 MNMpounsBogHaa PYHKLUN U ee MTPUMEHEHNE

Copfep>kaHue yyebHoro maTepuana no Teme 3.1:

MocnepoBatenibHOCTU.  Crocobbl 3afaHWs U CBOWCTBa YMC/IOBbIX MOC/e40BaTe/IbHOCTEN.
MoHATMe 0 npefene nocnegoBatenbHOCTU. CylllecTBOBaHWe npefena MOHOTOHHOW OrpaHWUYeHHON
nocnegoBaTenlbHOCTK.  CymMmuMpoBaHMe — MocfiefoBate/lbHOCTe.  BecKoHeyHO  ybblBaroLLas
reoMeTpuyecKast MPOrpeccusi U ee cymMma.

MpounsBogHas. MoHATVE 0 NPOU3BOLHOM PYHKUMM, ee TeOMETPUYECKUIA U (DU3NYECKIUI CMbICH.
YpaBHeHVe KacaTe/lbHOW K rpatmky (yHKuUmMW. Mpon3BofHbIE CyMMbl, PasHOCTW, MPOU3BELEHMS,
YyacTHOro. [pom3BoAHbIE OCHOBHbLIX 3/1EMEHTapPHbIX (YHKUUA. [MprviMeHeHMe MpPOM3BOAHON K
nccneaoBaHMio  (OyHKUMA M NOCTPOEHMIO  rpagmkoB. [pom3BOAHbIE  00pPaTHOM  (OyHKUMM W
KOMMO3ULMKN (DyHKLWIA.

MprMepbl  UCMOMb30BaHWUA  MPOU3BOLHOM  [/1  HaXOXAEHWS HaWyudllIero peLueHnss B
npuKNagHbIX 3afjadax. BTopas npou3BogHas, ee reoOMeTPUYECKUA U (IU3NYECKUIA  CMbICH.
HaxoxzaeHune ckopocTy 41 npouecca, 3a4aHHOro hopmy o 1 rpatnKom.

MpakTnyeckaa pa6bota Ne 26 Yucnosas nocnefoBaTeslbHOCTb, CrOCOObI ee  3ajaHus,
BbIUVC/IEHNSI Y/IEHOB MOCNefoBaTelbHOCTW. [peaen nocnefoBaTeNlbHOCTU.  HaxoxaeHwe npegenos
yHKUMIA

MpakTnyeckan paboTa Ne 27 HaxoxeHue NPOU3BOAHBLIX MO OMpesesieHnto

MpakTuyeckaa pa6ota Ne 28 [pasuna n qopmynbl anddepeHUMpoBaHns, Tabnuua
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MPOM3BOIHBIX HJIEMEHTAPHBIX (PyHKIIHI

IpakTHuyeckas padora Ne 29 Brruncnenne npor3BOIHBIX CIOXKHBIX (PYHKIMH

IIpakTnueckas padora Ne 30 IIpousBonHass: MeXaHUYECKUNH M TE€OMETPUYECKUNH CMBICIH
MPOU3BOAHON. Y paBHEHHE KACaTEJIbHOMN

IpakTuueckas padora Ne 31 OOmas cxema rccienoBanus GyHKIHA

IpakTnueckass padora Ne 32 lccrnemoBaHue (YHKIHMI C TOMOIIBIO TMPOU3BOIHOH U
NOCTPOEHHE IParKOB

IpakTnueckasa padora Ne 33 HaxoxaeHne HauOONbIIEro W HAVNMEHBIIErO 3HAUEHUS W
SKCTPEMaNIbHBIX 3HaueHUH QyHKun. [IpuknanHeie 3a1a41 HA SKCTPEMYyM

CamocrosTesbHast padora: Pabora ¢ KOHCIEKTOM JICKIIMH. BhINONHEHNEe WHANBHIYAIBHOTO
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. IIpuMeHeHHe OIpeneNeHHOro WHTerpana Uil HaXOXKICHUs
IUIOIAAN KpUBOJIMHEHHOW Tpaneunu. Popmyna Herotona-Jlefibuuna. I[Ipumepsr mpuMeHEHHs
UHTErpana B pU3NKE U Fr€OMETPHUHL.

IpakTnueckas padora Ne 34 Uurerpan u nepsoobpasHas. HaxoxkneHne HeomnpeneaeHHbIX
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 HrroroHa-JleiiOauma. Beraucienue onpeneneHHbIX
WHTErpajioB

IIpakTnueckas padora Ne 38 BruucieHue onpeneneHHbIX HHTErPaioB METOIOM 3aMEHBI
MEPEMEHHOIN

IpakTnueckasn padora Ne 39 Beruncnenue miomaneit Guryp u o0beMoB Te

IIpakTnueckasn padora Ne 40 Puznuueckye NPUIOKEHUS UHTETPAIOB

CamocrosiTeibHAsi padora: Padota ¢ KOHCHIEKTOM JieKUMH. PemeHue ympaXHEHUH 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 4ucyo. Pa3noikeHne BEKTOpa MO HANpaBJICHMsM. YTIoJn Mexay ABymsl Bekropamu. IIpoekunus
BekTOopa Ha ocb. Koopaunatel BekTopa. CkanspHoe mpousBeneHue BekTopos. Hcmonb3oBaHue
KOOpAMHAT U BEKTOPOB IMPU PELIEHUH MaTeMAaTUYECKUX U MPUKJIAIHBIX 3a7au.

IIpakTnueckasn padora Ne 41 Bextopel. [leiictBus ¢ BekTtopamu./lekapToBa cucrema
KOOPJAMHAT B IPOCTPaHCTBe. PaccTossHNe MeXy TOYKaMH

[pakTuueckas padora Ne 42 JlekapToBa cHUCT€Ma KOOPAWHAT Ha TUIOCKOCTH. Y paBHECHHUSI
MPsIMOM, OKPYKHOCTH. Pelenne 3anad Ha pacnoiosKeHUe NPsAMBIX Ha TIOCKOCTH

CamocrosiTesbHas padora: Pabora ¢ KOHCIIEKTOM JIEKIIUU.
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BbINonHeHe NHAMBUAYa/IbHOTO AOMALLHEro 3afaHus.
JomallHAst KOHTPO/IbHasA paboTa Mo Teme.

Tema 4.2 NpAMbIe 1 NI0OCKOCTU B MPOCTPaHCTBe

Cogep>kaHue yyebHoro maTepurana rno teme 4.2:

B3aumHOoe pacnofiokeHve ABYX MNpsIMbIX B NPOCTpaHcTBe. [MapannenbHocTb NpsMOn U
N/I0CKOCTW. MapannenbHOCTb NI0CKOCTeN. MNepneHaNKYNSAPHOCTb NPSMON 1 M/I0CKOCTW.

MeprieHANKYNAP W HAaK/OHHasA. YT0 MeXXAy NPSIMOA U MI0CKOCTbHO. [ABYrpaHHbIA yron.

Yron wmexay nnockocTaMu. [lepneHAMKYSpHOCTb [BYX M/I0CKOCTe. [TeomeTpuyeckme
npeobpa3oBaHUS MPOCTPAHCTBA: MapasiieflbHbIA MepPeHoc, CUMMETPUSE OTHOCUTE/IbHO TM/I0CKOCTU.
MapannenbHoe  NpoeKTUpoBaHWe.  [now@gb  OPTOrOHaNbHOM  Npoekumn.  306paxkeHne
NPOCTPaHCTBEHHOI 0 nryp.

MpakTnyeckasa pa6oTta Ne 43 PelueHue 3a4ay Ha NapasinesibHOCTb MPSIMOA U NIOCKOCTH

MpakTnyeckasa paboTta Ne 44 PelueHwe 3a4ay Ha nepreHANKYNSPHOCTb NPSIMOM U NI0CKOCTU

MpakTnyeckasa pa6ota Ne 45 PelwleHWe 3agad Ha TMPUMEHEHME TeopemM O TPEx
neprneHanKynsapax

MpakTuyeckas pabota Ne 46 PelleHue 3aga4 Ha NapanielbHOCTb NI0CKOCTEN

MpakTnyeckan paboTa Ne 47 PelueHure 3aa4 Ha AByrpaHHble Yr/ibl

CamocTtoaTenbHas paboTa: PaboTa ¢ KOHCMEKTOM JIEKLUN.

CocTaBnieHue rsoccapus rno Teme.
BbInosiHeHe HANBUAYa/IbHOIO MPOEKTHOIO 3ajaHuA.

KoHTponbHasa paboTa rno teMe «lpsAAMble U MI0CKOCTU B MPOCTPAHCTBEY.

Tema 4.3 MHOrorpaHHMKN u Kpyrnble Tena

Copfep>kaHue yyebHoro maTepuana no Teme 4.3:

BepLuvHbl, pebpa, rpaHM MHororpaHHuka. PasBepTka. MHororpaHHble yribl. Bbinykible
MHOrorpaHH1Kn. Teopema Jiinepa.

Mpusma. MNpamas 1 HaknoHHan npusma. MNpasunibHasa npusma. Mapannenenunes. Kyo.

MNMupamunpga. MNMpasunbHaa Nupammga. YceyeHHas nupamuga. TeTpasagp.

CvMmMeTpuun B Ky6e, B Napasinenenunese, B npusMe 1 nupamunze.

CeyeHus Kyba, Npu3Mbl U NpamMngbl.

MpeacTaBneHvie 0 NpPaBWbHbIX MHOMOrpaHHUKax (TeTpasgpe, Kybe, OKTasfpe, LofeKasfpe v
nKocasgpe).

LInnHap 1 KOHYC. YcCeYeHHbI KoOHyc. OCHOBaHWe, BbICOTa, 0OOKOBasi MOBEPXHOCTb,
obpasyroLlasn, passepTka. OceBble CEUYEHUS U CeYeHUS, NapasliefibHble OCHOBAHUIO.

LLlap v cthepa, nx ceveHns. KacaTenbHasa niocKoCcTb K cdepe.

O6beM K ero u3MepeHus. WHTerpanbHass copmyna obbema. Popmysbl 06beMa  Kyba,
NPAMOYroNbLHOIO napansenenunesa, NpUsMbl, umnmMHapa. PopmMynbl 06bema nMpaMmuibl U KOHyca.
dopmynbl NOWAAN MOBEPXHOCTEN UMAMHAPA M KoHyca. PopMy/bl 06bema Lapa U nsowaam
cthepbl.

Mopo6ue Ten. OTHOLIEHWS NOLLAAe MOBEPXHOCTEN 1 06bEMOB MOAO6HbIX Ten.

MpakTnyeckasa paboTa Ne 48 PelleHue 3aay Ha napansenenunes n Kyo6

MpakTnyeckan paboTa Ne 49 PelueHure 3aga4 Ha npusmy

MpakTnyeckasa pabota Ne 50 PelueHune 3agay Ha nupammay

MpakTnyeckass pa6ota Ne 51 PewleHune 3agay Ha BblYMC/IEHME 0O6BEMOB M MOBEPXHOCTEWN
MHOrorpaHH1KOB

MpakTnyeckan paboTta Ne 52 PelueHue 3a8a4 Ha LWNNHAP

MpakTnyeckasa pabota Ne 53 PelleHue 3aa4 Ha KOHYC

MpakTnyeckaa paboTta Ne 54 PelueHune 3aaa4y Ha wap v cgepy

MpakTnyeckasi pabota Ne 55 PelueHne 3afa4 Ha KOMOMHALMW FeOMETPUYECKUX TeN

MpakTnyeckasa paborta Ne 56 PelleHue 3apa4 Ha KOMOMHALUMW reOMETPUYECKUX TeN
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CamocTtoaTenbHas pabota: PaboTa ¢ KOHCMEKTOM JIEKLUN.
CocTaBrieHve rnoccapus no TeMe «F'eoMeTpuYecKme Tenay.
PeleHre TWUMOBbIX 3afa4 Ha BbIYWC/IEHNE TOBEPXHOCTEN U
06BEMOB reOMETPUYECKUX TeS.
CocTaB/ieHVe CpaBHUTE/BbHOM Tab/nLbl MO MHOTOrpaHHMKaM.
BbINnonHeHWe MHAMBYAYaIbHOrO MPOEKTHOI0 3a4aHus.
KoHTponbHasa paboTta rno Teme «MHOrorpaHHUKN U KPyrble Tena.

Pasgen 5
KOMBUHATOPUKA, CTATUCTUKA N TEOPUA BEPOATHOCTEW

Tema 5.1 3nemMeHTbl KOMOMHATOPUKU

Cogep>kaHue yyebHoro maTepuana rno teme 5.1;

OCHOBHbIE MOHATUS KOMOMHATOPUKW. 3aa4n Ha NOACYET Yymc/ia pasMeLLEeHNIA, NepecTaHOBOK,
coyeTaHuii. PelleHue 3aga4 Ha nepe6op BapuaHToB. dopmyna 6rMHoma HbloToHa.

CaoiicTBa BUHOMUHAIBHBIX KO3((UUMEHTOB. Tpeyro/ibHUK lMackans.

MpakTnyeckaa paboTta Ne 57 PelleHne KOMOMHATOPH XX 3afa4y. Pa3MeLLleHns, codeTaHns n

nepecTaHOBKM
CamocToaTenbHasi pa6oTta: Pa6oTa ¢ KOHCMEKTOM NEKLIN.

Tema 5.2 D1eMeHTbl TeOPMU BEPOSTHOCTEN U MaTEMATUYECKOM CTaTUCTUKM

Copfep>kaHue yyebHoro maTepuana no Teme 5.2;

CobbIThe, BEPOSATHOCTb COObITUSA, C/IOKEHME W YMHOXEHWe BepOATHOCTeW. [loHATMe O
He3aBUCMMOCTU COObITUIA. JUCKPeTHas CrydaliHas BeNMUMHa, 3aKOH ee pacnpesesieHus.

YuncroBble XapaKTePUCTUKM OUCKPETHOW C/TyHaHOW Be/MUYUHBI. [OHATME O 3aKOHe 60/bLLIMX
yumcen.

MpenctaBneHve faHHbIX (Tabnuupl, Avarpammbl, rpauKky), reHepasibHasi COBOKYMHOCTb,
BbIGOPKa, CpeaHee apumeTnyeckoe, MeamaHa. MoHATYe 0 3agadax MaTeMaTUYeCKON CTaTUCTUKM.

MpakTnyeckaa pabota Ne 58 Knaccmueckoe onpedeneHne BepPOSITHOCTW, CBOWMCTBA
BEPOATHOCTEN, TeopeMa 0 CyMMe BEPOSITHOCTEN. BbluncrieHe BEPOSATHOCTEN.

CamocTtoaTenbHas paboTa: PaboTa ¢ KOHCMEKTOM JIEKLWN.
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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
BBIMUCICHUH (aOCOMFOTHOW M 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  3HAYEHUs  TPUTOHOMETPUYECKOIO  BBIPAXKEHUS 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 mnoHsTUS oOpaTHOW (yHKIUH, ONpenejIeHHe BHAA U
(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 YHEBHO-METOANYECKOE N MATEPUNAJIbBHO-TEXHUYECKOE OBECIEYEHUNE
MPOrPAMMbI YYEBHOW ANCLUMMINHBI

OCBOeHVe MPOrpaMMbl YHe6HON AUCUMNINHBI «MaTeMaTuKa» TPebyeT Hamuusa yUYebHOro
KabyHeTa B COOTBETCTBMN CO CMELMAIbHOCTbIO:

Wndp HasBaHue cneymanbHOCTH HanmeHoBaHne KabnHeTa
cneynans-

HOCTK
09.02.01 KoMnNbIOTEPHbIE CUCTEMbI U KOMIMJIEKCDI MaTemaTnyecknx gucunnInH
15.02.03 TexHn4yeckas aKcnyataums rmgpasanyecKmx MaTemaTnku

MaLLWH, TMApPONPYBOAOB U
rMApPONHEBMOABTOMATMKM

21.02.05 3eMeNIbHO-UMYLLIECTBEHHbIE OTHOLLIEHUSA MaTtemaTuku
22.02.01 MeTannyprus YepHbIX MeETa/1/10B MaTtemaTturku
22.02.05 O6paboTka MeTa/10B AaB/IEHNEM MaTtemaTturku

MNomelleHe KabuHeTa YyOoB/eTBOpPSeT TpeboBaHUsAM CaHUTapHO-3NNLEMUOIOTNYECKUX
npasun n HopMmatneos (CaHlMnH 2.4.2 Ne 178-02) 1 ocHaLeHO 060pya0BaHVEM:
- nocaflouHbIe MecTa Mo KOIMYECTBY 00yYatoLmMXCs;

paboyee MecTo npenogasaresns;
- My/NbTUMeAUIAHOE 060pYLOBaHUE.

B coctaB y4yebHO-METOAWUYECKOrO WM MaTepuasibHO-TEXHUYECKOro 06ecrneyveHUs MporpamMmbl
yuebHOoM aucumninHbl «MaTemaTrKa» BXOAST:
- KOMMNJIEKT Y4YebHO-HarNsagHbIX nocobuin (Tabnvubl MNPOM3BOAHOIO W UHTErpasio, (opmyn

TPUroOHOMETPUN)

MOZENN FeOMeTPUYECKMX TeN;

KOMM/IEKT KOMIMbIOTEPHbIX MPEe3eHTaLMiA.

nacnopT KabuHeTa,
- O6MBNNOTEUHBIN POHA,

B 6ubnnoTeuHbln  (hOHA BXOAAT  YYEOHWKM, Yy4YebHO-MeTOoAMYecKas [OKYMeHTaums,
obecrieymBatoLLMe 0CBOEHME Y4eBHOro MaTepriasia.

B npougecce 0CBOEHMsI MporpaMmbl y4ebHOM AMCUMNAUHBLI «MaTeMaTka» 0by4darouimecs
MMEIT JOCTYN K 3/1eKTPOHHbIM Yy4ebHbIM MaTepuasiam Ha obpasoBaTe/lbHOM MopTasie YHMBepcUTeTa
1 B CBOOGOAHOM foCTYyre B VIHTepHeTe.

MepeyeHb yUebHbIX M3gaHWiA, VIHTepHET-PeCYpPCoB, AOMOTHUTENBHON NTepaTypbl

OCHOBHbIe UCTOUYHUNKM

1 [HapasH, A. A. Matematvka [SneKTpoHHbIA pecypc]: yuebHuk / A. A. JagasH. - 3-e u3g. - M.:
dopym: HL, NHD®PA-M, 2017. - 544 C. - Pexxum Joctyna:
http://znanium.com/catalog.php?bookinfo=774755

2. MartemaTvka B npumepax M 3agadax Ana noarotoBku K EM3 u noctynneHnio B BY3
[2nekTpoHHbIi pecypc]: yd. noc. / J1.T. AumMeHeB, 2-e m3f., gon. - M.: By30BCKUIA y4ebHUK,
HLL, NH®pA-M, 2016. - 336 C. - Pexxum Joctyna:
http://znanium.com/catalog.php?bookinfo=500649

JonosiHuTe IbHbIE UCTOUHUNKMN
1 AHTponoBa, H. B. Anrebpa n Hayasia mMaTeMaTU4YecKOro aHam3a [DNeKTPOHHbIM pecypc]:
KOHCMEKT NeKUMiA Ans CTyfAeHToB 1 Kypca TexHumyeckoro npodwmnsa / H. B. AHTponoBa. -
Marnutoropck M3a-s80 MarHMToropck. roc. TexH. yH-ta um. .. Hocosa, 2017. - 70 c. -
Pexxum goctyna: http://192.168.20.3 4/marcweb2/MObjects.asp
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LLmngr, P. A. Anrebpa. 3agavyHUK-NPaKTUKyM [SMeKTPOHHbIN pecypc]: Y4yebHoe nocobue /
P. A. Wwmugr. - Cre.: cCrery, 2016. - 4. 4. - 184 c - Pexum pocryna:
http://znanium.com/catalog.php?bookinfo=941730

A63anosa H.M.,CagunkoBa FO.H. MaTtemaTtuka: Anrebpa v Hadasia MaTeMaTUYeCKOro aHanmsa,
reomMeTpus: NPaKTUKyM [OneKTPOHHbIN pecypc]: MITTY 2017

MNHTepHeT-pecypchbl
www. fcior.edu.ru (MH(popmaLMOHHbIe, TPEHMPOBOYHbIE U KOHTPO/bHbIE MaTepuasibl).
www. school-collection.edu.ru(EgnHan Konnekunsa LmgpoB” rx 06pasoBaTe/ibH XX pecypcoB)
NuTepaTtypa 415 npenojaBaTtenen
denepanbHbIli 3aKoH 0T 29.12.2012 Ne 273-d3 «O6 06paszoBaHunn B Poccuiickoii deaepaumms.
Mprkas MuHuCcTepcTBa 06pasoBaHUA M Haykn PP ot 17.05.2012 Ne 413 «O6 yTBep>KaeHUN
(heflepasibHOro rocyfapcTBeHHOro obpasoBaTe/lbHOro ctaHgapTa cpefHero (MosiHoro) o6LLUero
06paszoBaHusI».
Mprka3 MuHucTepcTBa 06pasoBaHuss U Hayknm P® ot 29.12.2014 No 1645 «O BHeceHUM
n3mMeHeHUn B lNprkaz MuHUCTepcTBa 06pasoBaHMA M Hayku Poccuiickoi Pegepaumn OT
17.05.2012 Neo 413 «“O6 yTBepXXaeHUM efepasibHOro rocyaapCTBEHHOIO 06pa3oBaTe/IbHOro
CTaHfapTa cpefHero (MosiHoro) o6Luero o6pasoBaHUsA’.
MucbMo [enapTameHTa rocyfapCTBeHHOW MOMTUKA B chepe NMOArOTOBKM paboumnx Kafpos U
ANO MuHucTepcTBa 06pasoBaHuA 1 Hayku PP ot 17.03.2015 Ne 06-259 «PekomeHgaumu no
opraHusaumyM  MoslyvyeHUss  CpefHero o6ulero obpasoBaHWss B rpefenax OCBOEHUSA
obpaszoBaTe/ibHbIX MporpaMm CpeaHero NpogeccMoHasIbHoOro obpasoBaHnsi Ha 6ase OCHOBHOIO
obllero  obpasoBaHMss € y4eTOM  TpeboBaHWIA  (befepasibHbIX  FOCYAAPCTBEHHbIX
obpaszoBaTe/ibHbIX CTaH4APTOB W MOly4aeMOn Mpodieccum uam crneunanibHOCTU CPeaHero
NpPoheccnoHasIbHOro 06pa3oBaHNS.
BawmakoB M.W. Matematuka: KH. 415 npenogasarens: MeTof. nocobue. - M., 2013
Bawmakos M.W., LbiraHos LLI..MeToguuyeckoe nocobue gs1a nogrotoBkn KEM3.-M., 2014
Cepgatokos, B. A. EID ana pognteneii abutypreHToB (MaTemaTtuka, (M3nKa, MHGOPMaTMKa)
[GnekTpoHHbI pecypc] / B. A. CepatokoB. - M.: fawkoB n K, 2013. - 152 c. - Pexum
poctyna: http://znanium.com/bookread.php?book=430235
Mprkas MunHucTepcTBa 06pasosBaHns 1 Haykn P® ot 31 gekabpsa 2015 r. N 1578 'O BHeceHUM
N3MeHeHNI B thefiepasibHbIf rocyaapCTBEHHbIM 00pa30oBaTe/IbHbIA CTaHAAPT CPeAHEro o6Lero
06pa3oBaHNs, YTBEPXKAEHHbIA MPUKazoM MuHUCTEPCTBa 06pa3oBaHUS M HayKu Poccuiickon
®epepaunm ot 17 mas 2012 r. N413"
MpumepHaa ocHOBHasi obpasoBaTesibHas MporpaMMa cpefHero 06Lero 06pasoBaHuUs,
0406peHHan pelueHVeM (efepasibHOro y4ebHO-MeTOAMYECKOrO O00beANHEHUA MO 06LLeMy
o6pazoBaHMo (NPOTOKO/ OT 28 MoHA 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

MPAKTHYECKUX 3aHSATHH Ay (GopMUpOBaHUsS OOIMMX KOMIETEHLWUH M YHUBEPCAJIbHBIX Y4eOHBIX
nercTBUi

Tema IIpumeHnsiemble aKTUBHBIE U Kpatkas xapakTtepuctuka
UHTEPAKTHBHBIE METOIbI
@yHKIMU, UX MeTton KOJIEKTUBHOTO Ha nepsoM sTane kaxkaas rpynna
cBoiicTBa u rpaduku | B3auMooOy4eHwus (padora B M3Y4aeT U XapaKTepUu3yeT CBONCTBA
MHKpPOTPYIITIax) 3JIEMEHTAPHBIX (PYHKIIHI.

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

Ha Tperbem 3Tame  mpoOU3BOAST
npeodOpa3oBaHus rpauKoB.

KopHu, creneny, [IpobnemHast nexums. Ha nepBoM 3Tane paccMaTpUBarOTCs
Jorapudpmbl CTENEeHU C PaLlMOHATIbHBIM
MoKasaresieM, HaXOAST HeOCTATKU NPU
pelLIeHnN YPABHEHU.

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

MeTon MUHHU-TIPOEKTOB CocraBiieHHe ONOPHOrO KOHCIEKTa U
KOMITIBIOTEPHON Mpe3eHTAallUd Ha TeMy
«Mertoabl  pelieHHMs IOKa3aTelbHbBIX
YPaBHEHUN U HEPABEHCTBY

«MeTozpl pereHust JorapupMHUIECKUX

YPaBHEHUI
OcHoBBI Metoa MUHU-TTPOEKTOB CocraBiieHre KOMIIBIOTEPHOMN
TPUTOHOMETPUU Mpe3eHTaluU Ha TeMy « T puroHomeTpust
B OKPY2KaIOIIeM MUPEY.
MHororpaHHUKH MeTon MUHU-IIPOEKTOB CocraBiieHne KOMIIBIOTEPHON

npe3eHTranuu Ha TeMy «lIpaBunbHble 1
MOJIYIIPaBUJIBHBIC MHOTOTPAHHUKWD) .
Kaxnas rpynna nojay4aer CBOK 3a1ady

MeTtoz KOJUIEKTUBHOTO Ha BBIUMCJICHUE TIOBEPXHOCTH U 00beMa
B3auMooOyueHus (pabora B MHOrorpaHHuka. I'pynna cocrasnser
MHKpPOTPYIIIIax) IUJIaH pelleHus U pellaeT 3a7a4y. 3aTeM

rpyImmna 3alyInaeT peleHne y JOCKH,
OTBEYAET Ha BONPOCHL

Tena Bpalenus MeTon MUHU-TIPOEKTOB CocraBrieHue KOMITBIOTEPHOM
npeseHTauuu Ha Temy «KoHnueckue
CE€YEHHUS U UX NPUMEHECHHUE B TEXHUKEY.

2 AKTHBHBIE W WHTEPAKTUBHBIE METOJAbI TNPHUMEHSIOTCS TaKXe TMpPU OpPraHH3aIUH
CaMOCTOSITEJTbHON BHeayAUTOPHOH paboThl oOydaromuxcs. AKTUBH3aLMU YYeOHOH HesiTeNbHOCTH
CHIOCOOCTBYIOT Takue (OPMBI 3aJaHUI CAMOCTOSITENIbHOW padOThI KaK COCTABIICHHE CPABHUTEIBHON
TaONULIBI, TJOCCAPHs, BBLINOJHEHWE JOMAIlHEH  KOHTPOJbHOW paboThl W TOATOTOBKA
WHAWBHUIYAJIbHBIX MTPOEKTOB.
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IIpunoxenue 2

NEPEYEHb IPAKTUUECKHUX 3AHSATHI

. 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 yHKIUH 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 nokas3aTesbHbIX 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 BBIMUCICHUS W PEIICHNE MPUKJIAAHBIX 3a/1a4. 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 rpaukOB TPUTOHOMETPUUECKUX (DYHKIHHA C 2
HCIIOJIb30BAHUEM F€OMETPUUECKUX MPe0Opa3OBaHMA.
Tema 2.2 23. IIpocTeNmuneTpuroHOMETPUIECKHE YPABHEHUSI U HEPABEHCTBA. 2
Tpuronomerpuueck | 24. TpuroHOMETpHUIECKHE YPABHEHHUS! M METOBI UX PEIICHUS. 2
1€ ypaBHEHUS U 25. TpuroHoMeTpU4eCKHEe 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. Unarerpan u mnepBooOpas3Has. HaxokaeHne HeompeneieHHbIX 2
Hurerpan u ero WHTErPAJIOB IPU MOMOLIU CBONCTB HHTErPAJIOB.
MIPUMEHEHUE. 35. MHTerpupoBaHne METOAOM 3aMEHbI IEPEMEHHOM. 2
36. MHTEerpupOoBaHNe pasJuyHbIMU METONAMU. 2
37. Teopema HproToHa-JIeiiOHNIa. Breraucnerne omnpeneneHHbIX 2
UHTErPAJIOB.
38. Belunucnenue ONpPENEeNeHHbIX WHTErpajoB METOAOM 3aMEHBI 2
MEPEMEHHOM.
39. Beruncaenue muomaneii puryp u o00beMOB 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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n/n

Pasgen
paboyeii
nporpaMmbl

TUTYNbHbI
et

9. YuebHo-
MeTONYECKOE U
MaTepuasibHO-
TEXHNYECKOoe
obecrnieveHune
nporpammv
y4yebHol
ANCUMNNHDI

JINCT PEFUCTPALNN NZMEHEHW 1 AOHONHEHIWIA

KpaTkoe cogepykaHune n3aMeHeHWs/4onoHeHns Jara, Moanuck
Ne npoToKona npeaceaatens
3acepaHna MK MK
Pabo4as nporpaMma  y4ye6HoW AVNCUMNIVHDI
«MaTtemaTka»  akTyamsmpoBaHa. B pabouyto
nporpaMmmy BHeCeHbI CriefyHoLLne N3MeHeHUs:
Ha ocHoBaHuM npukasa pektopa PrbOY BO 12.09.2018 r.
“MITY wmm. T HocoBa” Ne 10-30/465 ot [lMpoTtokon Ne
17.07.2018 r. TekcT “MMHUCTEPCTBO 06pa3oBaHNA U 1
HayKWN” 3aMeHUTb Ha TeKCT “MUHNCTEPCTBO HayKn n
BbICLLIEr0 06pa3oBaHms Poccuiickoii degepaunn’

B cBA3sM C 3aKkn04eHMeM  KOHTpakToB co 12.09.2018 r.
CTOPOHHUMMU 3NEKTPOHHbIMU onbnmoteuHbiMn MpoTokon Ne
cuctemammn  “HOpaiit”  (Jorosopbl HOpat 3BC 1
www.biblio-online.ru Ne/]-1096-18, Ne/1-1097-18),
“BOOK.RU” (OoroBop KHOPyc wmegna 3BC
BOOK.ru  Ne18493307/[1-1093-18) pasgen 9.
Y4ebHO-MeTOAMYECKOE U MaTepuasibHO-TEXHUYECKOe
obecrneyeHne nporpaMmm yyebHOW AUCUUN/IUHBI MYHKT
«[epeyeHb y4ebHbIX M3AaHWIA, VIHTepHET-pecypcos,
[OMNOSTHUTENIbHOM  NinTepaTypbl» uiTaTb B HOBOM
pejaxkumn:

OcHoBHasa nuTepaTypa
AHTponoBa, H. B. Anrebpa wun  Havana

MaTeMaTU4ecKoro aHasmsa. KOHCMekT  nekumii
[GnekTpoHHbI pecypc] : yuebHoe nocobue / H. B.
AHTponosa ; MI'TY. - MarHuutoropck : MI'TY,

2017. - 66c. : Tabn., rpad. - Pexum poctyna:
https://magtu.informsystema.ru/uploader/fileUpload?
name=S4.pdf&show=dcatalogues/5/8774/S4.pdf&vi
ew=true . - MaKpOoOOBLEKT.

BawmakoB, M.WN. Matematnka [ONeKTPOHHbIN

pecypc] : yyebHuK / BawmakoB M.N. — Mocksa :
KHoPyc, 2017. — 394 c. — (CIO). — ISBN 978-5-
406-05386-7. — Pexxum focryna:

https://book.ru/book/919637
JononHntenbHasa nuteparypa

Wmuar, P. A, Anrebpa. 3afavyHUK-NPaKTUKyM
[GneKTpoHHbIA pecypc]: y4ebHoe nocobue / P. A
Wmngr. - CaHkT-TMetepbypr: Criery, 2016. - 4. 4.
- 184 C. - Pexxum JocTtyna:
http://znanium.com/catalog.php?bookinfo=941730
A63anoBa, H. M. Martematuka [ON1eKTPOHHbIV
pecypc] :y4ebHoe nocobue / H. M. A63asosa, FO.H.
CapuvkoBa ; MITY. - Maruutoropck : MITY,
2018. - 1 anekTpoH. onT. Auck (CD-R). - Pexum
gocTtyna:
https://magtu.informsystema.ru/uploader/fileUpload?
name=S147.pdf&show=dcatalogues/5/9346/S147.pd
f&view=true .- MaKpoOObLEKT.
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3. AdmenHes, J1. T. MaTematnka B npumMepax u 3agayax
ana nogrotoBku K EM3 v noctynneHuio B BY3
[GnekTpoHHbIN pecypc]: y4yebHoe nocobue / J1. T.
HAumeHeB, 2-e u3a., pon. - MockBa : By30BCKuMIA
y4ebHnK, HALL MH®PPA-M, 2016. - 336 c. - Pexxum

jocrtyna:
http://znanium.com/catalog.php?bookinfo=500649
9. YyebHo- B cBA3NM C 3aK/IlOYEHMEM  KOHTPAkKToB CO  CTOpPOHHMMKM  11.09.2019 .

METOANYECKOE N 31eKTPOHHBIMM BUBANOTEUHBIMK cucTemamu “HOpaiiT” (KoHTpakT [MpoTokon Ne 1
MaTeprasbHO- FOpaiit 36C www.biblio-online.ru NeK-55-19 ot 05.08.2019),
TEXHN4ECKOe “BOOK.RU” (KoHTpakT KHoPyc megna 35C BOOK.ru Ne K-52-
obecrneyeHue <

MPOrPaMM YUeGHOI 19 ot 05.08.?019), U o6HOBMEHWEM NAaT(OpPMbI 3neKTp0HH01:1

AMCLARANT: 61M6NMOTEUHON CI/ICTEMI:IV “3HaHnym” pasgen 9 Pa6ouel
nporpaMmMbl YnTaTb B HOBOW peflakLmn:
OcHoBHasa nuTepartypa
1 AHTponosa, H. B. Anre6pa v Hadana MaTeMaTU4ecKoro
aHanmsa. KOHCMeKT nekuuii [INeKTpPoHHbIA pecypc] : yyebHoe
noco6bue / H. B. AHTponoBa ; MI'TY. - MarHutoropck : MI'TY,
2017. -  66c. : Tabn., rpad. - Pexum  pgoctyna:
https ://magtu. informsystema. ru/uploader/fileUpload?name=S4 .pdf
&show=dcatalogues/5/8774/S4.pdf&view=true .- MaKpoo6bEKT.
2. BawmakoB, M.N. MaTtemaTuka [3NeKTPOHHbIA pecypc]
yuyebHuk / bawmakoB M./. — Mocksa : KHoPyc, 2017. — 394 c.
— (CMoO). — ISBN 978-5-406-05386-7. — Pexum goctyna:
https://book.ru/book/919637
JononHuTenbHaa nuTepatypa

1.lWmunar, P. A. Anrebpa. 3afa4yHUK-MPaKTUKYM [ONeKTPOHHBINA
pecypc]: yuye6Hoe nocobue / P. A. LUmunar. - CaHKT-MMeTepbypr:
cnery, 2016. - 4. 4. - 184 c. - Pexum gocryna:
https ://znanium.com/read?id=302340
2. Ab63anoBa, H. M. MaTemaTvka [3NeKTPOHHBbIA pecypc] :y4ebHoe
nocobme / H. M. A63anoBa, HO.H. CaguukoBa ; MITY. -
MarHuToropck : MIC'TY, 2018. - 1 anekTpoH. onT. gnck (CD-R). -
Pexxum joctyna:
https ://magtu.informsystema.ru/uploader/fileUpload?name=S147.p
df&show=dcatalogues/5/9346/S147.pdf&view=true . -
MaKpoo6BEKT.

Aumenes, J1. T. Marematnka B npumepax M 3agadyax ansd
noarotoBku K EM3 w noctynneHnio B BY3 [OneKTPOHHbIN
pecypc]: yuye6bHoe nocobue / J1. T. AumeHeB, 2-e u3g., gon. -
Mocksa : BysoBckunid yuebHmk, HAL, MH®PA-M, 2016. - 336 c.
- Pexxum goctyna: https://znanium.com/read?id=32448

9. YyebHo- B cBA3M ¢ 06HOB/IEHEM MaTepuasibHO-TeXHUYECKOro obecnevenns  16.09.2020 .

MeTOo4gMYecKoe n . Y4yebHO-MeTOAMYECKOE 7 mMaTtepuanbHo-TexHnyeckoe poTokon Ne 1
MaTepnanbHo- obecneyeHne nporpamm y4eb6HOW AWUCLUMNANHBI YnTaTb B HOBOW
TEXHUYecKoe pegakumu:
obecneyeHune 09.02.01 KomnbloTepHble CUCTEMbl U KOMMneKcbl - KabuHeT

nporpamMm y4yebHoin MaTemaTu4yecKuxX ANCLUUNINH

ANCUMNNNHBI YuebHaa ayguTopus 01 NpoBefeHWs  y4yebHbIX  3aHATWIA,

NPaKTUYeCKNX 3aHATWIA, [/ CamMOCTOsATeNlbHOW paboTbl, And
rpynnoB~IX W WHAMBUAYa/IbHbIX KOHCY/bTauuii, ANns TeKyLlero
KOHTPO/A 1 MPOMEXYTOUHOI aTTecTalmm

Pabouee MeCcTO npenogaBaTensa: NepcoHasIbHbIV KOMMbIOTEP;
paboune MecTa obyyaroLmxes, jocka yyebHas, yuebHasa mebenb
Mogenu reoMeTpuYecKux Ten.

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

MS Windows (nognucka Imagine Premium) gorosop A-757-17 oT
27.06.2017, cpok geicteuma: 27.07.2018, Calculate Linux Desktop
cB060AHO pacrnpocTpaHsiemoe no (https://lwww.calculate-
linux.org/ru/), cpok feicTBuSA: 6eCCPOYHO;
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MS Office Nel135 ot 17.09.2007, cpok aeHCTBHS: OECCPOTHO
7 Zip cBoboxgHo pacmpoctparstemoce (https://www.7-zip.org/), cpox
JeHCTBHS: OECCPOTHO

15.02.03 Texnuueckaa sxcnayamayus 2UOPAGIUYECKUX MAULUH,
2uoponpusooos U euoponneemoasmomamuxu  —  Kabunem
Mamemamuxu

YucOHAad ayauTopus OIS TPOBCACHHSA VUCOHBIX, MPAKTHUCCKHX
3aHATHH, U1 CAMOCTOSITEIbHOH paOOThL, A1 TPYIIOBBIX H
HHIUBHIYATBHBIX KOHCYIBTAUMWI, AMA TEKYIIETO KOHTPOIA H
MPOMEKYTOYHOM aTTECTAIUH.

Pabouce mecTo mpemomaBaTend: HOYTOVK, TPOCKTOP, JKpaH,
padoume MecTa 00yUArOMIMXCH, JO0CKA YiueOHaq, yucOHas MeOCb
MS Windows (moamucka Imagine Premium) morosop A-1227 ot
08.10.2018, cpok meficters:11.10.2021

MS Windows (moamucka Imagine Premium) morosop [A-757-17 ot
27.06.2017, cpok nericteus:27.07.2018, Calculate Linux Desktop
cBoOomHO  pacmpoctpamsemoe  [1O  (https://www.calculate-
linux.org/rv/) (https://www.calculate-linux.org/ru/), Cpox ACHCTBHS:
0eCcCpPOUHO

MS Office Nel135 ot 17.09.2007, cpok aeHCTBHS: OECCPOTHO

7 Zip cBobogHO pacmpoctpargemoce (https://www.7-zip.org/), cpox
JeHCTBHS: OECCPOTHO

21.02.05 3emenvro-umyuiecmeennvie omuoutenus — Kabunem
Mamemamuxu

YucOHAad ayauTopwsA OIS TPOBCACHHSA VUCOHBIX, MPAKTHUCCKHX
3aHATHH, U1 CAMOCTOSTCIBHOH paOOThL, A1 TPYIIOBBIX H
HHIUBHAYATBHBIX KOHCYIBTAUMWI, AIA TEKYIIETO KOHTPOIA H
MPOMEKYTOYHOHM aTTECTAIUH.

Pabouee MecTO TmpemomaBaTel. NEPCOHANBHBIH  KOMITBIOTED,
padoume MecTa 00yUArOMMXCH, JOCKaA YiueOHaq, yucOHas MeOCIb,
Moaem reOMETPHYECKUX TEJT, CIPABOYHBIC TAOIHIBI B (DOPMY JIB,
IlepcoHampHBIEC KOMITBIOTEPHI

MS Windows (mogmmcka Imagine Premium) norosop /1-1227-18
ot 08.10.2018, cpok aeitcTeusa:11.10.2021

MS Windows (noamucka Imagine Premium) morosop JA-757-17 ot
27.06.2017, cpok nerictemsa:27.07.2018, Calculate Linux Desktop
cBoOomHO  pacmpoctpamsemoe  [1O  (https://www.calculate-
linux.org/ru/), cpok AeHCTBU: OECCPOTHO

MS Office gorosop Nel35 or 17.09.2007, cpox JOeHCTBHA:
0eCcCpoUHO

7 Zip cBoboxgHo pacmpoctparsemoce (https://www.7-zip.org/), cpox
JeHCTBHS: OECCPOTHO

22.02.01 Memannypeus  uepnvix  memanios —  Kabumem
Mamemamuxu

YucOHad ayauTopusA OIS TPOBCACHHSA VUCOHBIX, MPAKTHUCCKHX
3aHATHH, U1 CAMOCTOSTCIBHOH paOOThL, A1 TPYIIOBBIX H
HHOUBHAYATBHBIX KOHCYIBTAUMWI, AMA TEKYIIETO KOHTPOIA H
TMPOMEKYTOYHOM aTTECTAIUH.

Pabouee MmecTo TmpenoaaBaTell. TNEPCOHANBHBIH  KOMIIBIOTED,
padoume MecTa 00yUArOMMXCH, JOCKA YiueOHaq, yucOHas MeOCIE,
Moaemt reOMETPHYECKHX TEJI, CHPABOYHBIC TAOIHIBI B (DOPMY JIBI,
IlepcoHampHBIC KOMIBIOTEPHI

MS Windows (mogmucka Imagine Premium) morosop A-1227-18
ot 08.10.2018, cpox aeitcteua:11.10.2021

MS Windows (moamucka Imagine Premium) morosop [-757-17 ot
27.06.2017, cpok nerictemsa:27.07.2018, Calculate Linux Desktop
cBoOomHO  pacmpoctpamsemoe  [1O  (https://www.calculate-
linux.org/ru/), cpok AeHCTBU: OECCPOTHO

MS Office Nel135 ot 17.09.2007, cpok AeHCTBHS: OECCPOTHO

7 Zip cBobogHO pacmpoctparsemoc (https://www.7-zip.org/), cpox
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9. Y4ebHo-
METOANYECKOE 1
MaTepuasibHO-
TexXHU4ecKoe
obecneveHune
nporpamm y4e6Hoi
ANCUMMANHBI

felicTBus: 6eccpoYHo
Pascal ABC Net cBo6ogHo  pacnpocTpaHsiemoe  (http:
/lpascalabc.net/), cpok fencTBuA: 6eccpoyHO

22.02.05 O6paboTka MeTamoB pAaBneHnem -  KabuHeT
MaTemaTuKkn

YyebHasa ayautopus A1 NPoBedeHMs Y4yebHbIX, MNPaKTUYeCKUX
3aHATWIA, NS TPYNMNOBbIX U UHAUBMAYANbHbLIX KOHCYNbTauuii, ans
CaMOCTOATENbHON  paboTbl, ANA  TeKYyLEero KOHTpona w
NPOMEXYTOUHOI arTecTauuu.

Paboyee MecCTO MpenogaBaTensi: MepcOHasIbHbIA  KOMMbIOTEP,
paboumne MecTa obyyarLmnXcs, focKa y4ebHas, yuebHasa mebenb;
Mogenu reomeTpuYecKnx Ten, cnpaBoyHble Tabnuupbl 1 opmyn™.,;
MepcoHanbHble KOMMbIOTEPbI

m S Windows (nognucka Imagine Premium) gorosop [-1227-18
o1 08.10.2018, cpok gelicTBnA:11.10.2021

MS Windows (nognucka Imagine Premium) gorosop A-757-17 ot
27.06.2017, cpok pelictBuA:27.07.2018, Calculate Linux Desktop
cB060AHO pacnpocTpaHsemoe no (https://www.calculate-
linux.org/ru/) (https://iwww.calculate-linux.org/ru/)
(https://www.calculate-linux.org/ru/), cpok geiicTBusi: 6ecCPOYHO
MS Office Ne135 o1 17.09.2007, cpoK AeAcTBUS: 6eCCPOUHO

7 Zip cBo6oaHO pacnpocTpaHsaemoe (https://lwww.7-zip.org/), cpok
felicTBus: 6eccpoyvHo

B cBA3NM C 3aK/IIOYEHVMEM  KOHTPAKTOB CO  CTOPOHHUMM
3NeKTPOHHbIMKM  6UbBAMOTEYHbIMKU  cucTemamn  “BOOK.RU”
(KoHTpakT Ne K-56-20 ot 25.08.2020 r. OOO «KHOPyc Mmefua»,
01.09.2020 r. no 31.08.2021 r.), 3bC 3HAHNYM (KoHTpaKT Ne
K-60-20 ot 13.08.2020 r. OO0 «3HAHMNYM», 01.09.2020 r. no
31.08.2021 r.) pasgen 9 paboueii nporpaMmbl 4nTaTb B HOBOIA
pegakumu:
OcHoBHas nnTepaTypa

1 AHTponosa, H. B. Anrebpa v Havana maTeMaTU4ecKoro
aHanmsa. KOHCMeKT nekuunii [INeKTpPoHHbIA pecypc] : yyebHoe
nocobue / H. B. AHTponoBa ; MI'TY. - MarHutoropck : MI'TY,
2017. -  66c. : Tabn., rpad. - Pexum  pgoctyna:
https ://magtu. informsystema. ru/uploader/fileUpload?name=S4 .pdf
&show=dcatalogues/5/8774/S4.pdf&view=true .- MaKpoo6bEKT.
2. BawmakoB, M.N. MaTtemaTuka [3NeKTPOHHbIA pecypc]
yuyebHuk / bawmakoB M.N. — Mocksa : KHoPyc, 2017. — 394 c.
— (CMoO). — ISBN 978-5-406-05386-7. — Pexum goctyna:
https://book.ru/book/919637

JononHuTenbHaa nuTepatypa
1 Wwmngt, P. A. Anrebpa. 3afavyHUK-NPaKTUKYM [SNeKTPOHHbIN
pecypc]: yyebHoe nocobue / P. A. LUmunar. - CaHKT-MeTepbypr:
cnery, 2016. - 4. 4. - 184 c - Pexum poctyna:
https://znanium.com/read?id=302340
2. A63anoBa, H. M. Marematnka [OneKTPOHHbIA pecypc]
yuebHoe nocobue / H. M. A63anoBa, HO.H. CagunkoBa ; MI'TY. -
MarHuTtoropck : MI'TY, 2018. - 1 aneKTpoH. onT. guck (CD-R). -
Pexxum fjoctyna:
https ://magtu. informsystema. ru/uploader/fileUpload?name=S147.p
df&show=dcatalogues/5/9346/S147.pdf&view=true . -
MaKpoo6beKT.

Aumenes, J1. T. Martematnka B npumepax M 3agadax ansd
noarotoBku K EM3 w noctynneHnio B BY3 [OneKTPOHHbIN
pecypc]: yye6bHoe nocobue / J1. T. AumeHes, 2-e u3g., gon. -
Mocksa : BysoBckunii yuebHuk, H/AL, MH®PA-M, 2016. - 336 c.
- Pexxum goctyna: https://znanium.com/read?id=32448
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