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PACCMOTPEHO COI'JTACOBAHO

Ha 3acenanuu IT1[K MMuEH)T Ipencenarens Metonuueckoro coseta
[Iporokon 3acenanus Hed)T%%g@J}% DI'BOY BO «IOI'Yy
Ne 6 ot «31» aBrycra 2021r. ¢ AN N.Xait0ynuna

7 O.A. IOmarynoga «31» éBFyCTa 2021r.

Pabouas nporpamma yueOHo# mucnmmmmEel  OY/Ii.11  Maremaruka paspabortana B
cootBercTBUM ¢ [Tncbmom MUHOBPHAYKHU P® ot 17 mapta 20151 Ne 06-259 «Pexomennarnuu o
OPTaHM3AIMK TIOJyYEHHST CPeNHEro o0mero oGpasoBanus B lIpeziesiax O0CBOECHUs 0Opa30BaATEILHBIX
TPOrpaMM CPEIHETo MPO(ECCHOHANLHOIO 06pa3oBaHus Ha Gase OCHOBHOr0 001IEro 00pa3oBanus ¢
y4eToM TpeboBaHmi (enepanbHbIx FOCYIApCTBEHHBIX  00pa30BaTENbHBIX CTAHAAPTOR U HOJTy9aeMoi
NpOpECCHN WM CTenHalibHOCTH CPE/IHEro TPopecCHOHANBHOrO 06pa3oBanmsy 110 CIEHATBHOCTH
15.02.12 Mownrax, rtexuudeckoe 00CIy)KMBaHUE M DPEMOHT IIPOMBIIITIEHHOTO  000pynOBanus (110
OTPAac/IsiM) ¥ NPUMEPHOH MPOrpamMmoii y4eOHOH nucnmmumuer  MaTemartuka npodeccronanbHbIx
00pa3soBaTeNbHbIX OpraHusanyii, PCAIM3YIOIEX OCHOBHYIO NPO(hEecCHOHATbHYIO o0OpaszoBaTenbHyIO
nporpammy CITO na 6a3e ocHoBHOTO 061IErO 00pa30BaHHUsI ¢ OHOBPEMEHHBIM HOJIyYEHHEM CPEHErO

obero obpazoBanusl, o0bpennoit LAY «DesiepanbHbIH HHCTUTYT pa3BuTHs oOpazoBanusy ot 21.
07.2015 .

Opranumsanus-pa3paGorymk: Hedranoit  uncruryr (punman)  denepansroro rOCyIapCTBEHHOTO

OrO/KeTHOTrO 06pazoBaTENLHOIO YAPCIICHINS BhICLiero obpasoBanus «fOropekmii rOCYJIapCTBEHHBII
ynusepeurer) (HedptHn (humman) ®IBOY BO «IOT V»)

Pa3zpaborunk:
Hypaesa 3.K. npenoyiasaters, Hedrsanoro nncruryra (¢unmama) ®I'BOY BO «IOT'Vy

CormnacoBano:

3aBenyiommit GubnoTeKON - é/@ JI.B.JlemenTheBa

Peniensenror:

1. Kyros A.X. - npenonasaress BBICINICH KBaTH()UKALHOHHOM Kareropun Hedrstmoro UHCTUTYTA
(pumana) ®IEOY BO IOy

2. ®azpuiopa E. X, - lIpenonasarens Bricieit KBaJIM(DUKAITLIOHHO] Kareropuu
BY «Huxuepaprosckuiz CTPOUTEILHBIN KOJIJIEHK)



PELIEH3M1
Ha pabouyio [porpaMmy y4eOHO# IUCIMIUITHBI OVYJI.11 Maremarnka
s 00y4aromKXCs 110 CTELHaIBHOCTH
15.02.12 MOHTa%, TeXHN4ecKoe 00CTyKNBaHUE i PEMOHT MPOMBIIIIICHHOTO
o6opyoBaHmst (IO OTPACIISIM) paspaborannas Hypaesoii 3.K.

PaGouast mporpamma yd4eOHOH JMCLHMIIINHBI OVJI.11 Maremarika paspaboTaHa B
coorsercteun ¢ Ilucemom MUHOBPHAVYKW PP ot 17 wmapra 2015r Ne 06-259
«PexoMeHaliii Mo OpraHu3aluy MOJyUeHHUS CPEIHETO obero obOpazoBaHus B IIPEAETax
0CBOEHHUSI 00pa3oBaTEIbHbIX [POrpPaMM CPEAHEro npodeccroHanbHoro obpasopanus Ha Oasze
OCHOBHOrO 06IIEro 00pa3oBaHusi C Y4eToM TPeOOBAHMS (pesiepalbHBIX TOCYAAPCTBEHHDIX
00pasoBaTeNbHbIX  CTAHLAPTOB 1 [10/y4aeMOi  [pO(ECH HMJIM  CHEUHAIBHOCTH  CPEAHCTO
[PO(ECCHOHAILHOIO  00pa30BaHMsY 110 cneumanbioctn  15.02.12 MonTax, TEXHAHYCCKOC
06CyKMBAHIHE M PEMOHT MPOMBIIIICHHOTO oGopynoBanus (O OTPACIsIM) H [pUMEPHON
TporpaMmoil  y4eOHOH 1M CLMIIIHHEI Marematuka MpoQecCHOHaNIBHBIX 00pa3oBaTENbHbIX
opraHu3alyi, peamu3yonmx OCHOBHYIO 1po()eCcCHOHANBHYI0 00pa30BaTEeNbHYIO TPOTPAMMY
CIIO na Gase OCHOBHOTO OOLIEro 0Opa3oBaHMs C OAHOBPEMEHHBIM TOJIyHCHHCM CpeaHero
obuiero obpazoBams, 010OPEHHOM OI'AY «DeaepalbHbli HHCTUTYT Pa3BUTHS 0OpazoBaHus»
or21.07.2015 .

PaGouast mporpaMma coctapjiena Ha 258 1., n3 KOTOPEIX 234 4. OTBEJAEHO Ha U3YUCHNC
TEOPEeTHYECKOr0 MaTepuaia i 24 4. Ha IIPOMENKYTOIHYIO aTTecTalnio 00yJaloumnxcs.

Teoperuyeckuil MaTepuall Mpearnoaraet yrilyOleHHOE M3ydYEHNE OTACHLHBIX TEM M
pa3aeoB, 4To 0OecreunBacT pasBuTHE HHTEINCKTA 1 CMIOCOOHOCTH K JIOTHYECKOMY MBILIEHHIO,
OCBOCHIEOCHOBHBIX MATEMATHUECKAX METONOB, HEOOXOAMMBIX VLSl MOACIMPOBAHIIL 1 aHaM3a
ILPOIECCOB U ABJICHHI B MX /IAJbHEHIICH IPAKTHIECKOM JIesITEILHOCTH .

Pasmenbl M TeMbl paboued pOrpaMMbl 0OECTIEUMBAIOT (opmupoBanue 0a30BbIX
YMEHHH JUISl BLITOTHEHH HCCIIeI0OBAHMIT B MPOLIECCE HAYUHOrO MO3HAHMSI M TEOPETHHECKOTO
0GoCcHOBaH s 1POdeccnoHaIbHBIX 3amad. OpraHnsatlis CaMOCTOSITENLHON pabOTLI HAIlPABJIEHA
Ha 3aKperieHle yMeHMs HAaXOAWTh HEeoOXOAMMbIH  MaTepuan, HakoryeHue 1n 00paboTKy
HAYYHOI HHQOPMALKH, 3aKPCIICHIE 3HAHMI 110 OT/EbHbIM TEMaM Kypca.

PaGouasi MpOrpaMmMa COCTABJIEHANOCIE0BATENbHO, JIOTHYHO. Cogepxanue paboueil

I[[pOrpamMMbl  COOTBETCTBYET MHHUMYMY, koropbiit ycranonen PIOC mo crernHatbHOCTH
15.02.12 Mourtask, TeXHHYecKoe 00CTyKUBAHNE ¥ PEMOHT IPOMBILUICHHOTO obopynoBanus (110
OTPaCIIsIM).
Saouenne; PaGouass rnporpamma ydaeOHOH  AMCLHMIIIHHBI OVJ.11 Marematuka JJisl
00yJaroIKXCs 10 CHEHabHOCTH 15.02.12 MouTax, TexHu4Yeckoe o0CIyKHBaHuE M PEMOHT
IPOMBIIIIEHHOT0 000y 10BAHUS (o oTpacisiM) CrocobcTByeT KA4eCTBEHHON MOAr0oTOBKE
crieLnanieTa, obecreunpact ppinonaenne GeaepanbHoro rocy 1aperBeHHoro 006pazoBaTCAbHOIO
CTaHAApTA.

BY «HusKHeBapTOBCKH i ¢TPOHTENBHBII KOJLIEIKY X
~ [l A

[TpernoasBaTein BLICUICH KBaarpUKALHOHH O KdTeropnu (i ~dazpuiosa E.X.

[



PEINEH3UA
Ha pabouyio nporpammy ydeOHoi mucnummasl OV /111 Marematuka
JUIsT 00YYaroIIUXCsI [0 CIENUAIbHOCTH
15.02.12 MonTaxk, TeXHUIECKOe 00CIIy’)KUBAaHUE U PEMOHT IIPOMBIIIIJICHHOTO
obopynosanus (110 oTpacisiM) paspadorannas Hypaesoi 3.K.

Pabouas mporpamma yueGno# mucrmmmasl OY/I.11 Maremaruka paspaborana B
cootBerctBur ¢ Ilmcemom MMHOBPHAYKM P® or 17 wmapra 2015r Ne 06-259
«PexoMeHJalluk 110 OpraHM3allii IOJyYeHUs] CPeJHEero OoOIIero oOpa3oBaHus B Mpelenax
OCBOGHHSI 06Pa30BaTENbHBIX IIPOrPaMM CPEIHEro IpO(ecCHOHAIBFHOTO 00pa3zoBaHus Ha 6ase
OCHOBHOTO 0OINEro o0pa3oBaHWsl C ydeToM TpeOoBaHMs (efepalbHbIX IOCYIapCTBEHHDBIX
00pa3oBaTENbHBIX CTAHAAPTOB W IIOTydaeMOd mpodecH MM CIEHHaTbHOCTH CPENHETO
npoQeccHoHabHOro  00pazoBaHusy Mo  crenuanbHocTd  15.02.12 MonTax, TeXHHIECKoe
00CIIy’)kMBAHHE M PEMOHT IPOMBIIUIEHHOI0 000pyNOBaHMs (IO OTpacisM) U IPUMEPHOH
IIpOrpaMMoli  y4eOHOM aucUMIUIEHEL MaTemMaTnka IpodecCHOHATbHBIX 00pa3oBaTeIbHbIX
OpraHM3alii, PEATU3YOIMX OCHOBHYIO NPO(ecCHOHAIbHYIO 00pa3soBaTENbHYIO IPOrpaMMy
CIIO ma 6a3ze ocHoBHOro 0OIIero o0Opa3oBaHUS C ONHOBPEMEHHBIM IIOJYYCHHEM CPEAHErO
obmero o6pasopanmus, omobpennoit ®T'AY «DenepabHbIl HHCTUTYT Pa3sBUTHs 00pa3oBaHUSD)
ot 21.07.2015 1.

PaGoyast mporpamma cocTaBiieHa Ha 258 4., U3 KOTOPBIX 234 4. OTBEACHO HA M3YYCHHE
TEOPETHUYECKOrO MaTepuaia i 24 4. Ha IPOMEIKYTOUHYIO aTTECTALNIO 00y YarOIHXCsL.

Teoperryeckuil mMarepuai MpeANonaraeT yriyOJEHHOE H3y4eHHE OTACNIBHBIX TEM H
paseNoB, uTo 00eCIeYnBaeT PA3BUTHE HHTEIUIEKTA U CIIOCOOHOCTH K JIOTHYECKOMY MBIIIICHHIO,
OCBOEHHEOCHOBHBIX MATEMATHUYECKUX METOZOB, HEOOXOAUMBIX U MOJEIMPOBAHMS U aHAIN3a
IIPOIIECCOB ¥ SIBJICHUM B UX JaJIbHEHINEH IPaKTHUECKON A€ TETbHOCTH.

Pasmensl M TeMbl paGovedl MporpamMmbl 00ecHeduBaOT (opMHUpoBaHHE 0a30BBIX
YMEHHH JUIsl BBIIOJHEHHs HCCIIEJOBAHUI B IIPOIECCE HAYYHOTO MO3HAHUS M TEOPETHUECKOro
060cHOBaHHUS TPpodecCHOHaNbHBIX 3a1a4. OpraHu3alys caMOCTOSATENIBHOM paboThl HallpaBiIeHa
HAa 3aKpelieHHe yMEHMs HaxOJWTh HeOOXOMMBIM MaTepHal, HaKOIUIeHWe U 00paboTKy
Hay4YHOU HH(OpMAIHH, 3aKpeIeHIe 3HaHUH 110 OTAEIbHBIM TeMaM Kypca.

PaGouass IIporpaMma CocTaBJeHANocie0oBaTenbHo, jormdso. Cozmepxanme paboweit

IIpOrpaMMBbl  COOTBETCTBYET MHHHMyMY, KOTOpbIf ycraHoBieH @I'OC 1o crenuanbHOCTH
15.02.12 MoHTax, TeXHIYeCKoe 00CIy)KHBAHUE U PEMOHT IIPOMBIIIICHHOr0 060pyAoBaHus (110
OTpaCIIsIM).
Baxmrodenue: PaGouas mnporpamma yueGHod jgucnmmuimael OV][.11  Maremaruka UL
obyuaromuxcs 1o crenuansaocty 15.02.12 MoHTax, TeXHUYECKOe 00CIIyKUBAaHHE ¥ PEMOHT
IIPOMBIIIIEHHOr0 000pyIOBaHusl (IO OTpacisiM) CIOCOOCTBYET KAa4ECTBEHHOM IOJIrOTOBKE
CIIeUANICTa, 00eCIeurnBaeT BhIIOIHEHHe DelepanibHOro ToCyAapCTBEHHOTO 00pa30BaTEeIEHOTO
CTaHIapTa.

[TpemomaBatesb BbICIIEH KBATU(UKALUOHHON KaTErOpUH

Hedrsmoro uncturyta (prmmrana) @TBOY BO «IOI'V»




COJEPXAHUE

. OBLLUASL XAPAKTEPMCTUKA PABOYEM IIPOI'PAMMBI
YUYEBHOU JIUCIUATIIVMHEBI

. CTPYKTYPA 1 COJIEPXKAHUE YUYEBHOU IMCHUITIIVHBI
. YCJIOBUSI PEAJIM3ALIMM YYEBHOM UCIUTIIVIHDI

. KOHTPOJIb M OLEHKA PE3VYJIbTATOB OCBOEHM
YUYEBHOM JIUCIIATIIMHBI



1. OBLIASI XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMbBI YUEBHOM
AUCIHHUIIJIINHBI OYAn.11 MATEMATHUKA

1.1. O6.1acTh MpuMeHeHus1 paGoyeil MPOrpaMMbI

Pabouast nporpamma yueOmol jucmummnb OY/In.11Maremarnka SBisETcs Y4acThIO MPOrPAMMEL

[IOATOTOBKHK CHEHHAIUCTOB cpeaHero 3BeHa B cooTBeTcTBHH ¢ PI'OC CIIO no chnenuaabHOCTH

15.02.12 MownTax, Texnuyeckoe o0CIyXHMBAHAE M PEMOHTIPOMBIIUIEHHOTO 060py/MoBaHus (110

orpaciissM). CocTapieHa B COOTBETCTBHM C IPUMEPHOH IIPOrpaMMON yueOHON JHCIIATIIHHBI

Maremarnka mpodeccuoHanbHBIX  00pa30BATEIBHBIX  OPTraHM3AlMil, . PEATH3YIONHMX OCHOBHYIO

npoeccuonanpHyio odpasoBatelbiyio nporpammy CITO Ha 6a3e 0OCHOBHOTO 06IIEr0 oOpazoBaHus ¢

OJIHOBPEMEHHBIM IOJIyHCHHEM CpejiHero odmero odpasoBanus, onodpenton OI'AY «DenepanbHbIit

HHCTHTYT pa3BUTUs 0OpazoBanus» oT 21. 07. 2015 .

1.2. Mecro y4eOHOIi AMCUMIIMHBI B CTPYKTYpe NMOATOTOBKH CHEIHAJNCTOB CpeJHero 3BeHa:

[IpoduiibHbIe AUCIUTUIAHBI

1.3. Hean u 3aia4un yueOHOM AU CIUTIHHBI

Coneprkanue nporpammbl OY /.1 1Matematnka HalpaBieHo Ha TOCTHKEHHE CIEIYIOIINX HeJeii:

° obecneuenne chOPMUPOBAHHOCTH IIPE/ICTABIEHHH O COLMANLHBIX, KYIbTYPHBIX U UCTOPUYECKUX

(axTopax cTaHOBJIEHHS MATEMATHKY;

° obecrevyenre  CHOPMUPOBAHHOCTH  JIOTHYECKOrO, AITOPUTMHUYCCKOTO W MATEMATHYECKOIo

MBILIUICHHS,

* obecredyeHne CHOPMUPOBAHHOCTH yMEHHIl IMPUMEHSATH MONyYEHHbIE 3HAHUS IPH PEIICHHH

pa3IMYHbIX 33J1a4;

° obecriedenre cHOPMUPOBAHHOCTH TPEJCTABIEHUH O MAaTeMaTHKE KaK YacTH OOIIEYeNoBeUecKoi

KYJIBTYPBI, YHUBEPCAILHOM SI3bIKE HAYKH, [TO3BOJISIOIIEM ONUCBHIBATH M M3y4aTh peaibHBIE IIPOLECCHI

U SIBJICHHSI.

Ocoenne conepxanust yqebro auctmmmnel OYJIn.11 Marematnka obGecrieynBaeT 10CTHKEHIE
00YYaIOIIUMHUCS CIEAYIOIIUX Pe3ybmanos:

* JIUYHOCHIHBIX:

—C(hOPMHUPOBAHHOCTD NPEJICTABICHHH O MaTeMaTHKe KaK yHHBEPCAILHOM S3BIKE HAYKH, CPEICTBE
MOJICTTUPOBAHUS SIBJICHUH U IIPOIIECCOB, HJICSIX M METOJIAX MATEMATHUKH,

—INOHUMAaHUE 3HAYUMOCTH MaTeMATHKM JJIl HAyYHO-TEXHHYECKOTO MPOrpecca, OTHOLIEHHE K
MaTeMaTHKE KaK K 9acTH OOIIEYETOBEYECKOH KyIbTyphl Yepe3 3HAKOMCTBO C MCTOPHEH pa3BUTHs
MaTeMaTHKHU, SBOJIIOLUEN MaTeMaTHIECKUX HJIEH;

TPasBUTHE  JIOTUYECKOIO  MBIIUICHHUS, I[POCTPAHCTBEHHOIO  BOOOPaXKEHHUS, aIrOPUTMUYECKOM
KyJIbTYpPbl, KDHTUYHOCTH MBIIIUICHUST HA yPOBHE, HEOOXOMUMOM Jyisi Oyaymiel mpopeccnoHansHON
JESITENILHOCTH, JUISE IPOIOJKEH S 00pa30BaHuUs M caMOO0Opa30BaHMSI;

—OBJIAJICHHE MAaTEMATUYCCKHUMH 3HAHUSIMU U YMEHUSIMU, HEOOXOIUMBIMH B ITOBCEIHEBHOM HKU3HU, JUIS
OCBOCHHSI CMEXHBIX €CTECTBEHHOHAYYHBIX JMCHUIUIMH M JUCHUIUIMH MPOPECCHOHAILHOIO IUKIIA,
UL mosydeHust oOpa3oBaHMs B 0OnacTsX, He TPeOyIomMX yrioyOJeHHOH MaTeMaTHYecKoi
HOJITOTOBKH,

—TOTOBHOCTb U CITOCOOHOCTH K 00Pa3oBaHMIO, B TOM YHCIIE Cam000pa30BaHmIO, HA IPOTSHKEHHU Beeh
’KA3HHU; CO3HATEJIbHOE OTHOMICHHE K HENPEPBIBHOMY O00pa30BaHUIO KaK YCIOBHIO YCIEMIHON
po(eccnoHaIbHON U OOIIECTBEHHOM JIESITEBHOCTH;

~TOTOBHOCTb M CIIOCOOHOCTB K CAMOCTOSITENILHON TBOPUECKOM M OTBETCTBEHHOM JIESITEILHOCTH,

~TOTOBHOCTh K KOJUIEKTHBHOM paboTe, COTPYIHHUYECTBY CO CBEPCTHHKAMH B 00pa3oBATENLHOIA,
OOIIECTBEHHO M0JIE3HOH, YUEOHO-HCCIIEI0BATEIbCKOM, TPOEKTHOM U IPYTUX BHJAX JIEITEIbHOCTH,

— OTHOUIEHUE K NMPO(ECCHOHAIBHOMN AESATENBHOCTH Kak BO3MOKHOCTH YYaCTHs B PEHICHUH JIMYHBIX,
O0IIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIECHAIIMOHAILHBIX IIPOOIIEM;

* Memanpedmemnblx:
TYMCHHC CaMOCTOSTCIIBHO OIPEACIISTh LEIM ACITEJIBHOCTH W COCTaBJIATH IJIAHbBI JESITEIBHOCTH,

CaMOCTOATCIIbHO OCYIIECTBIIATh, KOHTPOJHUPOBATh U KOPPEKTUPOBATH AESATEIbHOCTh; HCIOJIb30BaTh



BCE BO3MOXKHBLIE PECYpPCHI JUIsS JOCTIDKEHHs IIOCTaBIEHHBIX LEJNed ¥ peann3alud IUIaHOB
JIESITEIBHOCTH; BEIOUPATH YCIELIHBIE CTPATETUH B PA3JIMYHBIX CUTYAIHSIX;

—yMeHHEe MPOLYKTUBHO OOINAThCS M B3aMMOJEHCTBOBATH B IPOIECCE COBMECTHOH EATEILHOCTH,
YUUTHIBATH MO3UIMK JIPYTUX YIACTHUKOB JESTEILHOCTH, S3(EKTUBHO pa3peruaTh KOHIMKTBL;

—BJIaJICHAE HABbIKAMH II03HABATENILHOM, yueOHO-MCCIIENOBATENbCKOM U IIPOEKTHOM JEsTEIbHOCTH,
HaBBIKAMH pa3pelleHust 1pobiieM; CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTENBHOMY IIOHCKY
METOJIOB PEIICHUs MPAKTHYECKUX 3a1a4, IPUMEHEHHIO PA3IMYHBIX METOJIOB IO3HAHUS,

—TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOSITeNIbHOW HH(OPMAIMOHHO-TIO3HABATENBHON JESTEIbHOCTH,
BKJTIOYAs YMEHHE OPHUEHTHPOBATHCS B pPA3IMYHBIX MCTOYHHMKAX HMH(OpMAInM, KPUTHIECKH
OLIEHMBATh M HHTEPIPETHPOBATh HHPOPMALIKIO, IOJYIaEMYIO U3 Pa3InYHBIX HCTOUHHUKOB;

—BJIAJIEHUE SI3BIKOBBHIMU CPEJICTBAMHU: YMEHHE SICHO, JIOTHYHO M TOYHO M3JIaraTh CBOIO TOYKY 3PCHH,
HCII0JTB30BaTh aJIEKBATHHIE SI3BIKOBBIE CPEJICTBA,

—BIlaJicHAe HAaBBIKAMH II03HABATENBHOM pe(IEKCHM KaK OCO3HAHUS COBEPINAEMBIX JICHCTBHH U
MBICJIUTEBHBIX MPOIIECCOB, WX PE3yJbTaTOB M OCHOBAHHI, TPAHHUI] CBOCTO 3HAHMsA M HE3HAHUS,
HOBBIX ITO3HABATENIbHBIX 33/1a4 U CPEACTB JJIs UX JOCTHIKCHHS,

—1IeIeyCTPEMIIEHHOCTh B ITIOMCKax ¢ IPUHATHUA pEHIeHHH, COOOpasUTENbHOCTE W HHTYHLMS,
Pa3BUTOCTH MPOCTPAHCTBEHHBIX MPEJICTABIECHUH; CIOCOOHOCTh BOCIPHHUMATH KPAcOTY M FapMOHKIO
MUpa;

*npeoMemmnbix:

—c(OpPMUPOBAHHOCTH IIPEJICTABICHHI O MaTeMaTHKe KaK YaCTH MHPOBOM KyJBTYpbl M MECTC
MaTeMaTUKM B COBPEMEHHOM IMBHJIM3AIMM, CIOCO0axX ONKMCAaHMs SIBJICHHN pealbHOro MHUpa Ha
MaTeMaTUYECKOM SI3BIKE;

—c)OPMHUpOBAHHOCTh ~ TPEJACTABJIEHAN O  MaTeMaTH4eCKHX  IOHATHSX — Kak  BaKHEHIIMX
MaTeMAaTUYECKUX MOJENAX, IO3BOJISIONIMX OMMCHIBATDE M HM3ydaTh pasHbIC TPOLECCHl M SBJICHHSL;
TOHUMAaHHE BO3MOKHOCTH aKCHOMATHYECKOTO TOCTPOCHHSI MATEMATHIECKUX TEOPHUiA;

—BJIaJIEHUE METOJAMM JIOKA3aTeJIbCTB U AJITOPUTMOB PELIEHHS, YMEHHUE UX TPUMEHSATH, IIPOBOJIUTH
JIoKa3aTeIbHbIe PACCYKICHUS B XO€ PEIIECHHUS 3a1a4,

—BJIaJIcHAE CTAHIAPTHBIME IIPUEMaMH PEIICHUs] PAlHOHAIBHBIX ¥ HPPAHOHAIIBHBIX, II0KA3aTeJIbHBIX,
CTENEHHBIX, TPHTOHOMETPUYECKUX YPaBHEHUH M HEPABEHCTB, UX CHCTEM; MCIIOJIB30BAHUE TOTOBbIX
KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHCIIE JJId [OMCKA IMYTH PEIICHUs] M MJUIIOCTPAlMK PEIICHHMA
ypaBHEHUU U HEPABEHCTB,;

—Cc(hOpPMHUPOBAHHOCTh MPEACTABICHUN 00 OCHOBHBIX MOHATHSAX MATEMAaTHYECKOro aHajiMza M HX
CBOMCTBAX, BIAJICHHE YMEHHEM XapaKTePH30BaTh IOBEJEHHE (DYHKIHMH, MCIOIL30BAHME
TIOJTyYEeHHBIX 3HAHUM [JIs ONMCAHKS U aHAIM3a PEabHBIX 3aBUCHMOCTEH;

—BJajieHHe OCHOBHBIMU MOHSTHSIMH O INIOCKMX U IPOCTPAHCTBEHHBIX TE€OMETPHYECKHMX (Hrypax, HX
OCHOBHBIX CBOHCTBax; C(HOPMHPOBAHHOCTh YMEHHS DACIO3HABaTh IeOMETpHuecKue (GuUrypbl Ha
YepTekax, MOJENAX U B PEAIBHOM MHUPE; IPUMEHEHUE M3YYEHHBIX CBOACTB I€OMETPUIECKHIX buryp
1 (pOpPMYJI JTs PEIIeHHs] TEOMETPHYECKHX 3a/1ay U 33714 C IPaKTHYECKUM COJICPKAHNCM;

—C(pOpPMHPOBAHHOCTD IPEJCTABIEHHUH) O IPOIECCaX U SIBJICHHUAX, MMEIOIINX BEPOSTHOCTHBIN XapakTep,
CTATHCTHYECKHX 3aKOHOMEPHOCTSX B PEANLHOM MHPE, OCHOBHBIX IOHSATHSAX JIEMCHTApPHOH TEOPHH
BEPOATHOCTEW; YMEHUI HaXOJUTh U OLEHUBATH BEPOSTHOCTU HACTYIUICHHS COOBITHI B TPOCTEHULINX
NMPAKTUYECKUX CUTYAIMSX K OCHOBHBIE XapaKTEPUCTUKH CIIyIaliHBIX BEJIMIHMH;

—BJIaJIcHAE HaBBIKAMHU UCIIOIH30BAHMS TOTOBBIX KOMIIBIOTEPHBIX MMPOrPAaMM IIPH PEIIEHHH 3a/1a4.
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2. CTPYKTYPA U COAEP)KAHUE YYEBHOM TUCLUTIIUHBI

OYn.11 MATEMATHUKA

2.1. O6bem yqeOHoii HCHHIIHHBL U BH/BI y4e0H0ii pa6oThI

Bu yueoHoit padorsI

O0bem yacor

O6bem oOpasoBaTeILHOM NPOrpaMMbI y4eGHOM M CIUILIAHBI 258
B TOM YHCJIE:

TEOpETUYECKoe 00yUeHUe 234
IIpomesxyTounas arrecTanums: s5K3aMeH- 2 ceMecTp 24




2.2. TemaTHuyecKHii NIaH U coaep:kaHue yuyedHoH Aucuunauubl OYIn.11 MatemaTuka.

HaumMeHoBaHue

CopepxaHue yueGHOro MaTepHana, nabopaTopHbie paboTbl M NPaKTHYECKHe 3aHSATHS, CAMOCTOATE/IbHAS pabora O6bem YpoBeHb
pa3fesioB U TeM o0yyarlmxcsi 4acoB OCBOEHHUS
1 2 3 4
Brenenue Coneprxkanue yueOHOro Marepuana. 2 1
MareMaTyka B HayKe, TeXHHKE, S5KOHOMHKE, MH(POPMALMOHHBIX TEXHONOTMAX M NPaKTHYECKOW nesTenbHOCTH. Llemu u
3aJauy U3ydeHHs MaTeMaTUKH Npu ocBoeHHH mpodeccuit CITO u cnenmansHocteit CIIO.
AJITEBPA
Paszpgea 1. Pa3BuTHE NOHATHS 0 YHCJIE
Tema 1.1. 2 1
PasBUTHE IOHSTHS O Conepixanue y4ebHoro Matepuana.
qpcTe. Llenbie ¥ pallMOHANIBHBIE YKCA. JIeHCTBUTENbHBIC YHCTIA.
Tema 1.2. CopneprxaHue y4eOHOro MaTepuana. 2 3
IIpubnyxeHHbIE TIOHSTHS TOYHOTO U IIPUOTILKEHHOTO 3HAYEHMH BeMIUHEL. OCHOBHBIE BRIYUCIUTENbHbIE TpeGoBaHks. [10rpeImHOCTh
BBIYHCIICHU. npubmkeHns. AGCOMIOTHAs NOTPEMIHOCTb. OTHOCHTENbHAS OTPEMHOCTh. OKpyIIIeHHe IPUOIHKEHHBIX SHATCHHH.
JeticTBUA Hal OPUOIKEHHBIMU 3HAaYSHIAMY. BEIYMCIIEHHUS C 331aHHON TOYHOCTBIO.
Tema 1.3. ConeprxaHue yaeOHOTro MaTepuana. 2 1
KowmriekcHble YucIa. ToHsATHE KOMIUIEKCHOTO YMCIIa, MHEMOTO YKCiia. PaBHbIE, IPOTUBOIOIOKHEIE ¥ CONPSDKEHHBIE KOMIUIEKCHBIEC THCIIA.
TToHATHE KOMIUIEKCHOM TUIOCKOCTH. JleiCTBYA Hajl KOMILIEKCHBIMU YHCIIaMH B anrebpaudeckoit popme.
Tema 1.4. Conepxanue yae6HOTro Matepuaa. 2 3
[IpeobpazoBanus Anrebparyeckas popMa KOMIUIEKCHOTO drcia. CyMMa U pa3sHOCTh KOMILIEKCHBIX JHCEN B anrebpamgeckoit Gpopme.
KOMILTEKCHBIX 4icen B | [IpoM3BeleHre KOMIUIEKCHBIX 9HCEl B anrebpamdeckoi Gopme. JacTHOE KOMIUIEKCHEIX IHcell. Bo3Be/ieHNE B CTETICHD
anre6pardeckoii popMe. | KOMIUIEKCHBIX YHCe] B anrebpandyeckoit popme.
Tema 1.5. 2 2
T OMIIERCHS SHETAS Conepxanue yae6HOro Marepuaa.
TPHIOHOMETPHIECKOH Moyns KOMILUIEKCHOTO THCTa. ApryMeHT KOMIUIEKCHOTO YHcla. TpuroHoMeTprdeckas Gpopma KOMILIEKCHOIO YHCTIa.
dbopMe. Iepexon u3 anrebpandeckoi GOpMBI B TPHTOHOMETPHYECKYIO U HA000POT.
Tema 1.6. 2 3
TIpeobpazosarms CopneprxaHye yueOHOro MaTepuaia. 3
SRS R IIpousBenenue KOMILIEKCHBIX HCEN B TPUrOHOMeTpHIeCKoH popme. HacTHoe KOMILIEKCHBIX IHCEI B
TPHrOHOMETpHIECKOH TPUTOHOMETpHIECKOH (opMe. B03BeneHn<-z KOMILIEKCHOTO YHCJIa B TPUTOHOMETpHIecKor hopme BII-YIO CTETIEHb.
dopMe. ®opmyna Myaspa. H3BeueHne KOpHs N-0i CTENEH! U3 KOMIUIEKCHOTO YHC/Ia B TPUTOHOMETPUIECKOU dopme.
Tema 1.7. CopeprkaHue yuebHOro MaTepuaia. 2 1
KomrmnekcHeie uncia B | ®opMmyna Ditnepa. [lokasateinsHas popMa KoMIUIEKCHOTo yucna. [lepexon u3 anrebpandeckon ($opMbI B IOKa3aTENbHYIO U
nokasatensHol gopme. | HaoOOpPOT.
Tema 1.8. 2 3
[peobpazopams CopneprxaHue yueOHOro mMarepuaa. } }
TIpousBeeHKe KOMILUIEKCHBIX YHCEN B NOKa3aTebHOM popMe. JacTHOE KOMIIEKCHBIX YHMCEN B NIOKa3aTebHOU dbopme.
KOMILICKCHBIX SHCer B Bo3BeieHHe KOMILIEKCHOTO YHCIIa BN-YIO CTENEHb B MOKa3aTelbHOM popme. M3Biedenre KOpHs N-Of CTENEeHHU 13
HERBRIERC (DOpME. KOMIIIEKCHOTO YKCNIa B OKa3aTebHOM GopMe.
Pazpen 2. DYHKUHMH U rPapuKH
Tema 2.1. Copneprxanue yuebHoro marepuana. 2 1




OYHKLIHH. IIpuMepsl QyHKIMOHANBHBIX 3aBHCUMOCTEN B peanbHBIX MPOLECCaX W sBJICHUsX. [IOHATHE BYHKIUH, ONpeleleHue,
0603Ha4eHre.O0NacTb OmpeneNeHts M MHOXECTBO 3HadeHuil. ['paduk QyHKumm, moctpoeHue rpadbukoB (YHKIM,
3a[JaHHBIX Pa3NUYHbIMHU CIOCOOAMH.
Tema 2.2. ConepxaHue yaeOHOTO Marepuaia. 2
I'paduku GyHKUMIA. I'paduku 3neMeHTapHBIX QYHKIHUIA.
[TocTosunas Qynxuus. [Ipsamas nponopuroHanbHOCTE. JIuHeiinas Gyukuusa. O6paTHas MpONOPLHOHANTBHOCTD.
Keanpatuynas ¢pyHkuus. KBanpaTHbI i KyOHIeCKHi KOPHH.
Tema 2.3. CopeprxaHue y4eOHOr0 MaTepraia. 1
MOHOTOHHOCTb U Caoticta QyHKUUU. MOHOTOHHOCTE QyHKLHHU. Bo3pacraromas u HeyObiBaromas GpyHKUMY. Y 6bIBaoIIas 1
OTPaHUYEHHOCTb HeBo3pacTarommas pynkuuy. CTporo MOHOTOHHAS H MOHOTOHHAS GyHKLUMH. [IpOMexyTKM BO3pacTaHus U yObIBaHUS,
GyHKIHH. HauboJIbIIEe U HAMMEHbIIEE 3HAYEHUS, TOUKH IKCTpeMyMa. OrpaHHIeHHOCTD, GYHKIUY, ONpene/eHUe U rpaduyeckas
HMHTEpIpPETALHS.
Tema 2.4. ConepxaHue yueOHOro MaTepuana. 2
YETHOCTD, HEYETHOCT, | UETHOCTh, HEYETHOCTh (YHKUMM, ONpeleNieHHe M rpapudeckas HWHTepHpeTauus. [lepHOAMYHOCT: (YHKIHH,
MEePUOAMIHOCTE GYHKUMK | ONpeneNeHue K rpaduueckas HHTepnperauus. HanMeHbIumii MOJOKHTENbHBIN Mepuon GyHkuuu. HauMeHbinee u
HaubonpInee 3HaYeHus QyHKIUH. Todku skcTpeMyma.AprpmeTndeckue onepauuu Haa GyHkuuamu. CrnoxHas QyHKIHI
(xommosunws). [ToHaTre 0 HenmpephIBHOCTH GyHKIMK.O6paTHsle byHKumu. O6IacTh ONpeneNeHns U 061acTh 3HAYSHHIA
obpatHoit dyHKuUU. ['paduk 06paTHOM ByHKLUMN.
Tema 2.5. 3
(R Conepxanue yaeOHOro Matepuana. 5 }
- Cxema mccnenosanus GyHKUMY. Beraucnenue u aHanus cBONCTB NaHHOM dyukiumu. [TocTpoenue rpaduka GyHKIMA.
Paspen 3. YpaBHeHHUsl H HepaBeHCTBA
Tema 3.1. ConepxaHue yaeOHOro MaTepuaa. 1
YpaBHeHus U PaBHOCUIBHOCTE ypaBHEHHUI, HEpaBEHCTB, cucTeM. OCHOBHBIE PUEMBI HX PelleHus (Pa3ioKeHNe Ha MHOXKHTENM, BBEIECHHE
HEpaBEHCTBA. HOBBIX HEM3BECTHBIX, IOJICTAHOBKA, rpadUIeCKuil METON).
Jluneiinble ypaBHeHus ¢ 1 nepeMeHHOH. JIuHeliHbIe HEPAaBEHCTBA C 1MepeMeHHON. YpaBHEHNS U HEPABEHCTBA, CBOISLINECS
K nuHeHHbIM. CHucTeMa JIMHeHHBIX HEPaBeHCTB C OTHOM MepEMEHHOIA.
Tema 3.2. Conepxanue yueOHOro Marepuana. 3
Pemenuve ypaBHeHuit u HaliTi KOpHU JTMHEHHBIX ypaBHEHUI C ONHOM NepeMeHHON. PeIuTh THHEHHbIE HEPaBEHCTBA C OHOM EPEMEHHOM.
HEpPaBEHCTB. VpaBHEHNS U HEPABEHCTBA, CBOIIIUECS K JINHEHHBIM. PellleHre CHCTeMBI JINHENHBIX HEPABEHCTB C ONHOM [EPEMEHHOI.
JIvHeliHble YpaBHEHHUS M HEPaBEHCTBA C 2 MepeMEHHBIMHA.
Tema 3.3. ConepxaHue yueOHOro Marepuaa. 1
CucteMsl IBYX Onpenenutens BTOPOro Mopsaka, onpeeneHue, o6o3nadeHue. [IpaBuiio BEIYKCIIEHHS ONPEIENUTENS BTOPOro MOPsAKa 1
JIMHEMHBIX YpaBHEHMM ¢ | ero ceokictea. @opmynsl Kpamepa 11 pelieHus CUCTEMBI 2 ypaBHEHHUI C 2 MepeMEHHBIMHU. Y CJIOBHS HECOBMECTHOCTHU U
JIBYMsI IEPEMEHHBIMU. HEONpPeneNEHHOCTH CHCTEMBL.
Tema 3.4. Conepxanue yaeOHOro MaTtepuana. 3
Pemenue cuctem nByx Ormpenenutens BTOPOro Mopsiika, oNpeneNeHue, 0003HaueHue. [IpaBuiio BEIYUCIIEHHS OTPENENUTENIS BTOPOTO MOPAIKa U
YPaBHEHMII 11O ero cgolictsa. @opmMyisl Kpamepa Al peleHus CUCTEMBI IBYX YPaBHEHUH ¢ 2 MEpeMEHHBIME. Y CJIOBHUSI HECOBMECTHOCTHU
¢dopmynam Kpamepa. U HEONPEIeNEHHOCTU CUCTEMEL.
Tema 3.5. CogeprxaHue yaeOHOTO MaTepHaa. 2

CucreMsl Tpex
YPaBHEHUI C TpeMs
[EpEMEHHBIMU.

OrnpenenuTens TPETHErO MOPSIKA, ONpeeIeHUe, 0003HadeHue. [IpaBrIlo BEIYMCIIEHUS ONIPENENUTENS TPETHETO NOPSKa U
ero cBoticta. @opmyisl Kpamepa [t peleHus CUCTEMBL 3 YpaBHEHH ¢ 3 IlepeMEHHBIMH.




Tema 3.6. 3
PelIIEHHE CHCTEMEL ThEX CopepxaHue y4e6HOTro MaTepuana.
Tp
—— ITocnenoBartenbHOE CKIIOYEHKE TIepeMeHHEIX. ONpeneNuTeNb TPEeThero nopsiaka. Meton Kpamepa.
Tema 3.7. 1
VpeBHeHm & ConepxaHue y4eOHOro Matepuaa. 3
WepAReHETE Bropol KBaI[paTHI:Ie YPaBHEHHsI ¥ HEPABEHCTBA. Pelllenre KBaapaTHEIX YPaBHEHH 0 TUCKPUMUHAHTY. PelieHne KBaapaTHBIX
CTONEHIL ypaBHeHu# 1o Teopeme BueTa. HenomnHele kBapaTHbIE YpaBHEHHS, ONPENEICHIE, 0003HAYEHHE, METOIb] PELUEHM.
Tema 3.8. 3
Pemenue xBagpaTHBIX CopepxaHue yq4eOHOTO Marepuaa.
YPaBHEHUH U KBaznparHele ypaBHEHUs C OTPULATENBHBIM IUCKPUMHUHAHTOM. HemnoJHble KBaapaTHble ypaBHEeHUs.. METOI HHTEpPBaIOB.
HEPaBEHCTB. PaznoxxeHne kBagpaTHOTO TPEXUJIEHA Ha JIMHEHHBIE MHOXKHUTEITH.
Tema 3.9. CogneprxaHue yueOHOro Matepuana. 2
OCHOBHbIE PUEMBI MHOro4IeHHbIE CTENEHHbIE YpaBHEHHSA.  BHKBampaTHble ypaBHeHHs.M300paeHWe Ha KOODAUHATHON IUIOCKOCTH
pELIeHNUs ypaBHEHUH U MHOXECTB2 PEIUEeHNUI YpaBHEHUH 1 HEPABEHCTB C JBYMs MEPEMEHHBIMU U MX cucTeM.Vcronbp30BaHue CBONCTB U rpadukoB
HEPAaBEHCTB (GyHKUMH NpU pelIeHUH ypaBHEHWN M HepaBEeHCTB. [lpukianHble 3amayd. [IpUMeHEHHE MaTeMaTHYeCKMX METONOB IS
rpaQU9ecKuM METONOM. | DPEIIEHHS CONEP)aTeNbHBIX 3a/lau U3 PasIUYHbIX 00J1acTell HayKH M MPAKTUKU. M HTepnpeTanys pe3yabTaTa, y4eT peanbHbIX
OIPaHUYEHUHN.
Tema 3.10. CopnepxaHue yueOHOro MaTepuana. 3
CucTeMbl KBaIpaTHBIX Cuctema 2 UHEHHBIX ypaBHEHHI ¢ 2 IepeMEHHBIMHY, ONpeeeHre, 0603HaueHre. EqMHCTBEHHOCTD PEIEHH .
YPaBHEHUI. HecoBmecTHOCTB crcTeMbl. HeonpenenéHHOCTh CUCTEMBL. PelleHre CHCTEMBI IBYX JIMHEMHBIX YPABHEHUM ¢ IBYMs
IepEMEHHBIMU.
Paszpen 4. KopHu, creneHu u jorapudmsl
Tema 4.1. ConepxaHue y4eOHOTo MaTepuana. 1
KopHu u creneHu. Crenenu ¢ pauMOHaNbHBIMU TTOKA3aTeIIMHE, UX CBOMCTBA. CTEMEHH C AeHCTBUTENIBLHBIMU NMoKa3aTenaMu. CBONCTBA CTENEHH
C IeHCTBUTENLHBIM NOKa3aTeneM. KopHU HaTypanbHOM CTENEHU U3 YHCIa M MX CBOMCTBA.
Tema 4.2. Copeprxanue yyeOHOro MaTepuaa. 3
IIpeobpazoBaHue [Tpeobpasopanus apudMETUIECKOr0 KBaAPaTHOro KopHs. [TpeoOpa3oBanust apudMeTHUECKOTO KOPHS N-0i
CTEINEeHEN U KOpHEHN cTeneHu. BelyuciieHre 3HaYe Ui WppalOHaJIbHBIX BEIPOKEHUI.
CamocTosTenbHas paboTa 00yJaromuxcs:
COCTaBJIeHHE TaOJIULIBL.
Tema 4.3. Copepxanue y4e6HOro Marepuana. 1
Jlorapudm. Jlorapudm urcna. OCHOBHOE JIorapu(MUIECKOE TOXKAECTBO. JIeCATUYHBIE U HaTypalibHbIe JlorapudMsl.IIpaBuna nedcTBuii ¢
norapudmamu.Ilepexon Kk HoBoMy ocHoBaHUKO.IIpeobpa3zoBaHue TorapuPMUYECKIX BHIPAKEHHIA.
Tema 4.4. 3
N ConepxaHue yaeOHOro MaTepuana.
IIpaBuna nefcTBus ¢ -
SCTAplMENE, [TpeobpazoBanus o CBOICTBAM norapugmoB. Ilepexon kK HOBOMY OCHOBaHUIO. JlorapupMupoBaHue U MOTCHUMPOBAHKE
anrebpandecKUX BBIPAKEHUIM.
Tema 4.5. ConepxaHue yaeOHOro MaTrepuaa. 2
CrenenHas, Crenennas QyHKUUsA, omnpeleieHde, oOo3HadyeHHe. OCHOBHBIC CBOWCTBa cTemeHHOW QyHKuuH. ['paduku cTeneHHOM
MOKa3aTeNnbHas U ¢yHKMU U ux ocobeHHocTH. IlokasarenpHas GQyHKUus, omnpeneneHye, 0603HagyeHre. OCHOBHBIE CBOMCTBA MOKA3aTENBHOM
Jorapupmudeckas ¢yskupn. I'paduxu mokaszaTenbHON GyHKIMH u uX ocobeHHocTd.  Jlorapudmudeckas OYHKUUS, OIpeeeHuE,

(GyHKIMY, MX CBOUCTBA

o6o3HayeHue. OCHOBHBIE CBOMCTBA Norapudmudeckoil Gpyrkuuu. I'paduxu sorapudMudecKux GUKIHH X UX 0COOSHHOCTH.




rpaduku.

Tema 4.6. ConepxaHue y4e0HOro MaTepuaa. 3
IIpeobpa3oBaHus IIpeobpasoanrie rpadukos cTeneHHbIX GyHKumit. [TpeobpasoBaHue rpadrkoB MoKasaTenbHbIX QyHKImit. I[Ipeo6pasoBanue
rpaduKoB QyHKIMHA. rpadukos norapupmudeckux QyHKIuM. MHTepnperauus cBOMCTB GyHKUMii, WX CBOMCTB M pasnuuuii. I[IpeoGpazoBaHus
rpa¢ukos. IlapaniensHelii MepeHOC, CHMMETPHUsS OTHOCHTENBLHO OCeN KOOpIMHAT W CHMMETPHUs OTHOCHTENHHO Hayana
KOOpJAWHAT, CAMMETPUsI OTHOCUTENBHO NPSIMOM Y= X, PACTsHKEHHE U CKATHE BIOJb 0CEM KOOpAUHAT.
Tema 4.7. ConeprxaHue y4e0HOro MaTepuana. 1
[TokazaTesbHbIE [IpeobpazoBanue  anrebpanyeckux BbIpaxeHHil.IlpeoOpa3oBaHre palMOHANIBHBIX, MPPALUOHANBHBIX  CTEEHHBIX,
YPaBHEHUS U TOKa3aTe bHBIX U JIoTapu(MUYECKUX BhIpakeHUH. [Toka3aTebHbIe YpaBHEHNs U HEPABEHCTBA, ONpeeeHne, 0603HaYeHNe.
HEpaBEHCTBA. OO0nacTe [IOMyCTUMBIX 3HAaYEHWM MOKa3aTeNbHBIX YPaBHEHHI W HEpaBEHCTB. [IOCTOPOHHME KODHM IIOKA3aTeNbHbIX
ypaBHEHMI. MeToipl pelleH s TOKa3aTeNIbHbIX YPABHEHUN U HEPABEHCTB.
Tema 4.8. 3
OCHOBHBIE IPUEMEBI
——— ConepxaHue y4e0HOro Matepuana. }
OKA3ATEIBHBIX VpaBHuBaHKe OCHOBaHUM cTeneHeil.[Ipeobpa3zoBaHys Mo CBONUCTBAM CTeneHu. [ pyNIUpoOBKa M0 06IIeMY OCHOBAHMIO.
SO JloraprmMupoBaHye 110 JaHHOMY OCHOBaHHIO. IIpeoOpa3oBaHue K KBaAPATHOMY YPABHEHHIO WM HEPABEHCTBY.
HEpaBEeHCTB.
Tema 4.9. ConeprxaHue y4eOHOro MaTepuaa. 1
Jlorapudmuueckue Jlorapumudeckue ypaBHEHHUs M HEPAaBEHCTBa, ONpeleNeHue, 0003HayeHre. O6NacTh JOMyCTUMbIX 3HAYEHHUI
YPaBHEHUS U Jiorapi()MUIECKUX YpaBHEHUI U HepaBeHCTB. [10CTOpOHHME KOPHU JIorapupMUYECKUX ypaBHeHui. ['paduueckas
HEpaBEHCTBA. UHTEPIPETAMs PELIEHNH IOrapu(MUIECKUX HEPABEHCTB. MeTOMBI peIleHHs TOrapuOMUIECKHUX YPaBHEHHH U
HEPaBEHCTB.
Tema 4.10. 3
OCHOBHBIE MPUEMBI
S ConepxaHue yueOHOro Marepuana. }
A A— IMoTenuMpoBanye Mo JaHHOMY OCHOBaHMIO. JlorapudmMupoBaHHe MO 06IIEMY OCHOBAHUIO. Y IPOLIEHHUS [0 CBOMCTBAM
N norapudmos. IIpeobpa3oBaHus K KBaIPaTHOMY YPaBHEHHUIO WIIU HEPABEHCTRY.
YPaBHEHUU U
HEpaBeHCTB.
Pazpen S. OCHOBBI TPUTOHOMETPUH
Tema 5.1. ConepxaHue yueOHOro MaTepuana. 1
OCHOBHBIE IOHATHA Paguansas Mepa yrma. BpamatensHoe nmBuwkeHue. CHHyC, KOCHHYC, TaHT€HC U KOTaHreHC uucna. IloHaTue
TPUTOHOMETPHH. TPUTOHOMETPHIECKON OKpPYXHOCTH. I'pagycHOe M paiuMaHHOE U3MEpEHHE YIJIOB M AYyr. TpUroHoMeTpmdeckue (yHKIUH
OCTpOro yIia.
Tema 5.2. ConepxaHue yaeOHOro MaTrepuana. 3
ToxnecTBeHHBIE CooTHomeHHs Mexay GYHKIUAMH ONHOTO apryMeHTa. 3HaKHM TPUTOHOMETPUIECKHX QyHKImM. YETHOCT U HEYETHOCTD
npeobpa3oBaHus. TPUrOHOMETpHYeCKUX QyHKIMH. [TepuoANYHOCTh TPUTOHOMETPHIECKUX DYHKIIMH.
Tema 5.3. CopepxaHue y4eOHOro MaTepUaa. 2
OcHOBHEBIE Dopmynel  crnoxeHus. Popmynel  ynsoeHus. DopMynsl  monoBuHHOro  yrnaJllpeoOpazoBaHus — mpocTeimimx
TPUTOHOMETPHYECKHE TPUTOHOMETPUYECKHUX  BhIpakeHuM.IIpeoOpasoBaHue CyMMBl TPUTOHOMETPUYECKMX (YHKUMI B NPOU3BENCHUE WU
TOXIECTBA. NpOU3BENEHKA B CyMMY.BrIpaskeHue TPUrOHOMETPHYECKHX QYHKLMI Yepe3 TaHIeHC MOJIOBUHHOTO apryMEHTA.
Tema 5.4. ConeprxaHue yaeOHOro MaTepuaia. 3
IIpeobpazoBaHust DopMyJibl puBeaeHKs. TpuroHoMeTprudeckie GyHKIMY CyMMbI ¥ Pa3HOCTH JBYX apryMeHToB. ToxIecTBeHHbIE
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MPOCTEUIIHX Npeo0pasoBaHus TPUTOHOMETPHYECKUX BhIPAXKEHHIA.
TPUTOHOMETPUIECKUX
BEIDQKEHU.
Tema 5.5. ConepxaHue yaeOHOro Matepuaa.
Tpuronometpuyeckue Onpenenenws Qynkuuit, ux cpoiictBa u rpaduku. IIpeobpasoBanust rpaduKos. [TapannenbHelif MEPEHOC, CHMMETpPUS
byHKIHHY. OTHOCHTEJILHO OCEH KOOPAMHAT U CHMMETPHs OTHOCHTENBHO Hayaia KOOPIAMHAT, CUMMETPHS OTHOCHTENBHO MPSAMOil y= X,
PaCTsHKEHUE U CKATHUE BIOJb OCei KOOPAMHAT.
Tema 5.6. Coneprxanue y4eOHOro MaTeprana.

DyHKIMY SINX U COSX.

DyHKIKS y= SiNX, ONpe/ie/IeHre, OCHOBHEIE CBONCTBA. [TOCTpOEH e CHHYCOMIBI B IPOMEKYTKE OT 211 0 21,
Hnmoctpanus cBOACTB chHyca Ha rpaduke. QYHKLHS y= COSX, ONpeeNeH e, OCHOBHbIE CBOMCTBA. [10CTpoeH e
KOCHHYCOU/IbI B TPOMEKYTKE OT -211 10 211. MmocTpanus cBOHCTB KOCHHYyca Ha rpaduke.

Tema 5.7.
DyHKIUULZX U ctgX

ConepxaHue y4eOHOTO MaTepHana.

DyHKUHA y=tgX, ONpeneNeHre, OCHOBHBIE CBOMCTBA. [TOCTPOEHHUE TAHTEHCOMIBI B MPOMEXKYTKE OT -211 10 21L.
Wnmoctpans CBOACTB TaHreHca Ha rpaduke. QyHKIUS y=CtgX, ONpeIeNeHue, OCHOBHbIE CBOMCTBA. I1ocTpoeHHe
KOTAHICHCOUBI B IPOMEXKYTKE OT -211 10 20. MImrocTpalus CBOMCTE KOTaHIeHca Ha rpaduke.

Tema
5.8.TpuroHomeTpuyecKu
€ YPaBHEHUs U

ConepxaHnue yueOHOTO MaTepuana.
IIpocTeiiire TPUroHOMETpUYECKUE YPABHEHHA. BUIBI MPOCTEHIMX TPUTOHOMETPHYECKUX YpaBHEHUH. OGLIKE U YACTHBIE
PELIEHUs NIPOCTEHIIMXTPUTOHOMETPUIECKHIX YPaBHEHUH. METONBI pelieH s TPUTOHOMETPUYECKIX ypaBHeHuit.[IpocTeiime

HEpaBEeHCTBA.
TPUTOHOMETPUUYECKHE HEPABEHCTBA.
Tema 5.9. CopeprxaHue y4e6HOro MaTepuaa.
Pemenue npocreiimmx | PemeHue mpocTeHnX TPUTOHOMETPUYECKUX YPABHEHHUI C IOMOLIBIO &IMHAYHOM OKPYHOCTH.
TPUTOHOMETPUYECKUX
YPaBHEHUN.
Tema 5.10.
ConepxaHue y4eOHOro MaTepuaa.
MeTomsl penreHus . .
HrOHOMETDIIECKIX ToxnecTBeHHbIe MPE0OPa3OBAHNUS JICBOH YACTH. 3aMeHa NIEPEMEHHOM U CBEICHHE K KBazpaTHOMy. PaznoxxeHue Ha
P TPH JIMHENHbIe MHOXXUTENH. JleNeHre Ha KBaIpaT KOCHHYCa Wl CUHYCA.
ypaBHEHU
TF'EOMETPUSL
Paspen 6. IIpsiMble U NJIOCKOCTH B IPOCTPAHCTBE
p
Tema 6.1. CopneprxaHue yqe0HOTO MaTepHraa.
Ipsameie U miockoctu B | Ilpenmer u3ydeHMs cTepeoMeTpuu. AKCHOMBI cTepeoMeTpuH. CIIEACTBHS H3 aKCHOM. B3auMHoe PacIoNOXEHUE NBYX
IIPOCTPAHCTBE IpAMBIX B MpocTpaHcTBe. IlapamnensHOCTs mpsmoit U miockocTy. ITapamiensHOCTs ILUIOCKOCTel. IlepneHnuKyISpHOCTh
TIPAMOM U TIOCKOCTH.IIEpIeHIUKYIISP U HAKIOHHAs. YTON MeXIy NMPAMO H IUIOCKOCTBIO. JIByrpaHHBIi yTom. YIon Mexmy
TUIOCKOCTAMM. IleprieHIiKyISpHOCTE ABYX MOCKOCTel.I'eoMeTprdeckue mpeoGpa3oBaHus MPOCTPAHCTBA: MApaJLIebHbIH
[IEPCHOC, ~ CUMMETPUS  OTHOCHTENBHO  IUIOCKOCTH. IlapamnensHoe —mpoekrupoBanue.Iliomans  OpTOroHanbHOM
npoekuuu. M306paxeHre NPOCTPAHCTBEHHBIX QUTYP.
Tema 6.2.
I'eomeTpuueckue . .
P —— IapastenbHeLi NEPEHOC Kak ABKXKEHHE IUIOCKOCTH. CBOMCTBA MApALIENBHOTO NepeHoca. CUMMETPHS OTHOCHTENBHO
fipeodp IUIOCKOCTH. PaccTosiHue 0T TOYKH IO TUIOCKOCTH.
NIPOCTPAHCTBA.
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Pazpmen 7.

KOOp).Il/[HaTbl H BEKTOPbI

Tema 7.1. ConepxaHue yde6HOro MaTepuana. 1
Bexropsl B Monynb BekTopa. OCHOBHBIE XapaKTepUCTUKH BekTopa. Hyesoit BEKTOp. PaBeHCTBO BEeKTOPOB. OPTOrOHAIBHEIE BEKTOPEI.
[POCTPaHCTBE. KonnuueapHble i HEKOJUTMHEAPHBIE BEKTOPBL. YO MEXTy BEKTOPAMU. Kom1iaHapHble BEKTOPHI.
Tema 7.2. Conepxanue yue6HOro MaTepuana. 2
Heiicteust ¢ Bektopamu. | ClioxxeHHE BEKTOPOB. 3aKOHBI CIIOKEHHUS. [paBuna CloKeHwus:
TPaBUIIO TPEYTONbHUKA; NPABUIIO NapaJIeNorpaMMa; MPaBUIIo JIOMaHOH (MHOTOYTOIbHEKa). Berantanue BekTopos.
[TpaBrna BEMMMTAHUA: MPABHIIO TPEYTOIBHKKE; CIOXKEHHE C BEKTOPOM, MPOTUBOIIOJIOKHEIM BeIYUTaeMoMy. ClIoxKeHuUe
BEKTOPOB. YMHOKEHUE BEKTOPA Ha YHCIIO.
Tema 7.3. 3
. Conepxanue yue6HOro MaTepuana.
HeHcTBUs Hax BEKTOpaMu
. 3aKOHBI CIIOXeEHNs BEKTOPOB. [IpaBiia BEIMMTAHUS BEKTOPOB. YMHOKEHUE U NETeHHe BEKTOPa Ha CKaJIsp.
B BEKTOpPHOU opme.
Tema Conepxanue y4e6HOro MaTepuana. 1
7.4.IlpsmoyronpHast Iomsitue npsiMoyroneHOro 6asmca B mpocTpaHcTBe. IIpsAMOYyroibHas cucTeMa KOOpAMHAT B NpocTpaHcTBe. KoopauHate
(mexapToBa) cuctema TOYKH KM BEKTOpAa B MpPOCTPaHCTBE. PasnoxeHUe BEKTOpa MO HampaBIeHUSIM. M300paxeHHe TOYKH W BEKTOpa B
KOOpAMHAT B TMPSIMOYTOJIbHOM CHCTeMe KOOpAMHAT.opMysia PacCTOSHKS MEXIy NBYMS TOYKAMH.YpaBHEHHs cdepsl, IIOCKOCTU U
[IPOCTPAHCTBE. OpsIMOA.
Tema 7.5. 3
JHelicTBus Han ConeprxaHue yqe6HOro MaTepuana.
BEKTOpaMH B CroxeHre ¥ BEIYMTaHUE BEKTOPOB B KOODAUHATHOH hopMe. YMHOXEHHUe BEKTOpA Ha YKCIIO B KOOPAMHATHOM (opMe.
KOOpIMHATHOU (opMe. KoopauHate! Touky, nesisimels 0Tpe3ok B 3aJaHHOM OTHOIIEHHH. [lTiHa BEKTOPA, PACCTOSIHUE MEXY TBYMs TOYKAMHU.
Tema 7.6. Conepxanue y4eOHOro MaTepuana. 1
CkassipHOe Koopauuatel Bextopa.CKansipHOe MPOM3BENCHHE BEKTOPOB. 321auM, MPUBOISIIHE K MOHATUIO CKaJIAPHOTO MPOU3BENEHUS
IPOU3BENCHME BEKTOPOB. | BeKTOpOB. KoopauHaTHas GpopMa CKaIspPHOTO MPOU3BEICHHA.
Tema 7.7. Conepxanue yqeOHOro Matepuana. 2
OpTOroHaJIbHOCTS. YcroBHe KOJUTHHEAPHOCTH BEKTOPOB B MIPOCTPAHCTBE. Y CIIOBHE OPTOTOHAILHOCTH BEKTOPOB B NPOCTPaHCTBeE.
Tema 7.8. 3
ConeprxaHue y4e6HOro MaTepuana.
OpTOroHAIBHOCTE U
KOJLIHHEAPHOCTD Berqucienue ckaiapHOro MpoU3BENEHHUs IByX BEKTOPOB. JJOKa3aTeNbCTBO KOJIJTMHEADHOCTHU BEKTOPOB. J[0Ka3aTeNbLCTBO
OPTOrOHAJILHOCTH BEKTOPOB.
BEKTOPOB.
Tema 7.9. Copepxanue y4e0HOro MaTepuaia. 1
Yron Mexny nByms ITpoexuus BekTOpa Ha ock. [ToHATHe yria Mexmy Bekropamu. PopMya BEIMHCIEHHS YIia Mex Iy BekTopamu. [ToHsTHE
BEKTOpaMM. HaIpPaBJIIOMX KOCKHYCOB BEKTOpa. DOPMYJIbI BHIYUCIIEHHS HANPABILIOLMX KOCHHYCOB BEKTODA.
Tema 7.10. 3
Conepxanue y4e0HOTO MaTepuana.
BexTopHoe BrIUHCIEHHE
N Yron Mexny aByms BekTopaMu. KOCHHYCHI YIJIOB paniyc-BeKTOpa U 6a3HCHBIX BEKTOPOB. YTOJI ME&XIY BEKTOPOM U OCKIO.
Tema 7.11. CopepixaHue yaeO0HOTro MaTepuana. 1
BekropHoe Hcnone3oBaHye KOOPAMHAT ¥ BEKTOPOB IPU PELICHAY MATEMATHUECKHX H NPHKIAAHbIX 34124,
TNpOM3BEJICHUE BEKTOPOB. | BekTOpHOE NpoM3BeNeHKE BEKTOPOB, ONpeAelIeH e, 0603HadeHke. MOMIyIb BEKTOPHOTO MIPOM3BENCHYS. Brraucienve
BEKTOPHOTI'O MPOU3BEICHNUs KAK ONPENEIHUTEIS 3-T0 MOPSAKA.
Tema 7.12. ConeprxaHue y9e0HOr0 MaTepuana. 3

12




IIpunoxxenue

BexTopHoe npou3sBeeHre Kak OMpeeuTeNb 3-ro nopsaka. [Liomans napajulesiorpaMma.

BEKTOPHOIO
NPOU3BENEHUS.
Pazgen 8. Hayayia MaTeMaTHYeCKOro aHAIH3A.
Tema 8.1. ConeprxaHue y4e6HOro Matepuana. 1
[MocnenoBaTenbHOCTH. IonsTHe GecKOHEYHOH YUCIIOBOM MOCTeN0BaTeNLHOCTH. COCOOBI 3aJaHKs U CBOMCTBA YMCIIOBBIX TIOCTEI0BATEIBHOCTEH.
MoHoTOHHBIE MTOCNEN0BaTENBHOCTH. OrpaHUY€EHHBIE U HEOTPAHNYEHHBIE TIOCIEN0BATEIBHOCTH. Omnepauuu ¢ 9UCIOBBIMU
nocnenoBatebHOCTAME.IIoHATHE 0 npeene nocnenoBatenbHOCTH. CyIEeCTBOBaHME NPENiea MOHOTOHHOM OrpaHUYEeHHO
nocnenoBaTeNbHOCTH. CyMMHUPOBAHNE [OCIIEN0BATENBHOCTE!. BeCKOHeHO yOBIBaIOIIas FeOMETPHUECKast [IPOrPECCHS U €€
cymMma.
Tema 8.2. Copeprxanue y4eGHOro MaTepuana. 3
Beryucnenue npenenos | YCTaHOBUTH CXOIANIMECS M PACXOMSIIMECS [OCIIEI0BATENBHOCTH. OnpenenuTs 6€CKOHEYHO Mallble U OECKOHETHO
MOCNENI0BATENbHOCTEH. | OONBIIME 0CIIEN0BATENBHOCTH. BRIUMCIHTE Mpeesl nocaenosatensHocTelt. HaiiTi cymMy 6eckoHedHOt
reOMETPUYECKOH NTPOTPECCHHU.
Tema 8.3. ConepxaHue yyeGHOr0O MaTepuana. 1
Ipenen ¢pyHkuuu B IonsTre npenena Qpynkuuu B Touke. Teopema 0 eAUHCTBEHHOCTH MpefeNa. TeopeMbl 0 Mpeaenax CyMMBbl, pasHocTH,
TOYKE TNPOM3BENEHMUA U YACTHOrO QyHKLUKMA. CleACTBHA U3 TeOpeM O Mpeaesax GyHKUuiA. OIHOCTOPOHHME MPEAEIIbL.
Tema 8.4. 3
ConeprxaHue y4eGHOro MaTepuana.
Beruncnenus npeneios ” 5
Yrpomenue. Pasnoxenue Ha TUHEHHBIE MHOXKHTEIH. YMHOXEHHE Ha CONMPSIKEHHOE BBIPAKEHIE. Komb6uHuposanue.
(YHKIMHU B TOYKE.
Tema 8.5. CopneprxaHue y4eGHOr0 MaTepuana. 1
IIpenen pyHkumMu Ha HonsTue npenena GpyHkuuu Ha 6eckoHednocTH. IloHATHE 6CKOHEYHOTO Tpeaea yHKIUH B ToUKe. [1oHATHE
6ECKOHEYHOCTH. GeCkOHEYHOro npeaena GyHKIUY Ha 6ECKOHEYHOCTH. BeCKOHEUHO MaJlble U GECKOHEUHO 6OMbIITe ¢yskuun. CeoiicTaa
OECKOHEYHO MaNTbIX M GECKOHEYHO GONBIIMX (ByHKIIHIA.
Tema 8.6. 3
Brruucnenue ConepxaHue yue6HOro MaTepuaa.
06EeCKOHEUHBIX Vrpouenue. JleneHue Ha CTapILyrO CTeNeHb. YMHOXEHHE Ha CONPSHKEHHOE BeIpakeHue. KomOuHHMpoBaHue.
IPENEIIOB.
Tema 8.7. ConepxaHue yue6HOro MaTepuaa. 1
IlepBsIii u BTOpO IlepBoiii 3amMevaTenbHsIi Npenel. BTopoii 3aMmeyaTeNbHbIM Mpeer.
3aMeyaTeNnbHble MPenebl.
Tema 8.8. 3
Berancnenue ConepxaHue yue6HOT0O MaTepuaa.
3aMedaTebHbIX IlepBeiii 3amMedatenbHeIl Npenern. Bropoit 3aMeuatensHbiil ipene. IIpenensl, CBI3aHHbIE ¢ YUCIIOM €.
NPENIEIIOB.
Tema 8.9. Copepxanue yq4eOHOro MaTepuaia. 1
HemnpepriBHOCTE IonATue HenpepsIBHOH QyHKIKY B Touke. [IOHATHE HenpepEIBHOM QYHKLHMK Ha IPOMeXyTKe. TOYKH paspbia rpaduka
byHKIMH. ¢yHxuun. CeolicTsa HempephIBHBIX GyHKIMiA. Vccnenoanre GyHKIMI Ha HEMPEPHIBHOCT.
Tema 8.10. 3
Hccnenosanye na ConeprxaHue y4eOHOTO MaTepuana.
HETPEpPLIEHOCTE HenpepeiBHOCTE QyHKIWMHU B TOYke. HempepsiBHOCTE (yHKIMHK Ha poMexyTke. Touku paspsisa rpaduka dyHKIHH.
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Tema 8.11.

Conepxanue yde6HOro MaTepuana.

ITpousBomHast. [TonsATHE 0 MPOKM3BOAHON GYHKIMH, €& TeOMETPHYECKUEt i BU3MYECKUI CMBICIL. 3anauH, NPUBOISLINE K MOHSTHIO
Mpou3BOAHOM. Onpenenenre 1 0003Ha4YeHNE IPOM3BONHOM QYHKIIUK B TOUKe. Boraucienue NPOM3BOJHON Ha OCHOBE €€
ompeneneHus. YpaBHEHHE kacaTesbHOM K rpaduky dyHkumu. HempepsBHOCTS auddepeHurpyemoii GpyHKIUH.
Tema 8.12. Coneprxanue y4eOHOro Marepuana. 2
OcHOBHbIE MpaBuiIa IIpou3BoHbBIE CYMMBI, Pa3HOCTH, IIPOU3BEEHNS], YaCTHOTO. JIpOM3BOHBIE OCHOBHBIX 3JIEMEHTAPHBIX GYHKIHIA.
i epeHIHpOBaHHUSL. [MpousBonHasA CIOKHOM GYHKIUM.
Tema 8.13. ConeprxaHue y4eOHOro Matepuana. 3
[TpousBonHEIE [TponsBonHbIe CTENMEHHbIX GYHKIMM C HATYPAIBHBIM MOKa3aTeNeM. IIpOM3BONHBIE CTEMEHHBIX GyHKLU C OTpULATENBHBIM
CTENEHHBIX QYHKIIMIA. nokasaresieM. IIpousBonnas obpatHol dyrkuum. IIpou3sBOHbIE CTENEHHBIX QYHKIHIL C PALHOHATLHBIM MOKA3aTEEM.
[Tpou3BOIHEIE KOMIIO3HULUH CTENEHHBIX QYHKIIMIA.
Tema 8.14. Conepxanue y4e0HOTO MaTepuaa. 3
ITpousBoaHBIE IIpoussonHsie norapudmuueckux GpyHKIMIA C IPOU3BONBHBIM OCHOBAHHEM. [IpOHM3BONHBIE norapupMuyueckux GyHKIui ¢
JIOTapUpMUYECKUX AECATUYHBIM OCHOBaHHeM. IIpou3sBonHbie norapudmiraeckux GpyHKIK ¢ ocHOBaHUEM €. [IpOM3BOIHbIE KOMMIO3HIIHY
byHKLHIA. JilorapupMuyecKux QyHKLHIA.
Tema 8.15. 3
1 Conepxanue yq4e0HOTO MaTepuana. § }
TR s I[IpousBoaHbIe MOKa3aTeNbHEIX QYHKIHN ¢ POU3BOJIBHBIM OCHOBAHHEM. [Tpou3BOnHbIE MTOKa3aTENbHBIX QYHKLH C
e—— OcHoBaHUeM e. IIpou3BOHbIE KOMIO3ULIUY TOKA3ATENbHBIX (YHKIIMIA.
Tema 8.16. 3
Coneprxanue y4eOHOTO MaTepuana.
IIpousBomHsIe 5 .
TPHIOHOMETPHYECKX ITpousBoaHbIe GyHKIMI CHHYC IPOCTOTO U CIO)KHOTO apryMeHTa. [TpornssonHbie GyHKIHI KOCHHYC MPOCTOrO U 3
PA— CIIOXHOr0 aprymenTa. IIpousBonHEIe QyHKUMI TAHTEHC IPOCTOTO U CIOXHOrO aprymeHTa. [Ipou3BOIHbIE (yHKIMH
KOTaHI'CHC IIPOCTOTO K CJI0KHOTO aprymMeHTa. [Ipou3BoiHbIE KOMIIO3HULME TPUTOHOMETPUIECKUX (yHKLIHIA.
Tema 8.17. Conepxanue yue6HOro MaTepuaa. 1
IIpoussoxueie Boicimx | IToHATHE BTOPO MPOM3BOAHOMN OT GyHKIMM. BTopas mpom3BonHas, e& TeOMETPUYECKUN B GU3HIECKHH CMBICII.
TIOPSITIKOB. [Tpou3BOIHBIE BHICIIHX MOPAIKOB.
Tema 8.18. ConeprxaHue y4eOHOro Marepuaa.
IpusHaku Bospactanus u | [IpuMeHeHHe IPOM3BONHOM K HCCIeT0BAHMIO QYHKLKIL 1 IIOCTPOCHHIO rpadukoB. HeobXomuMble yCI0BUS BO3PACTaHHSA U
yObIBaHUS QyHKIMA. yObiBaHHA PyHKIMH. [IOCTATOUHEIE YCIOBHS BO3PACTAHUS U yOBIBAHUS (yHKLIHH. IpaBuno HaxoXIEHWUs HHTEPBATIOB
MOHOTOHHOCTH.
Tema 8.19. ConepxaHue yge6HOr0O MaTepuana. 1
OxcTpeMyMsl QyHKIWH. | TTOHATHA TOYEK MHHMUMyMa M MaKCUMyMa (yHKIIHH. OkcTpeMyMel QyHKIUY, rpadideckas uaTepnperanusa. Heo6xoxumoe
Haumensmee u YCIIOBHE CYIIECTBOBAHHSA SKCTPeMyMa GyHKIMH. [[0CTATOYHBIE YCIOBHA CYIIECTBOBAHUSA IKCTpeMyMa GyHKIMY. [IpaBmio
HauboJblIee 3HAYCHNSA. | HAaXOXACHHUS SKCTPEMYMOB (yHKIIHH.
Tema 8.20. 3
ConepxaHue y9eOHOr0 MaTepuana.
IToctpoenue rpadukor
Fhnt Cxema uccnenosanus ¢ynkuuu. HccnenoBanue GyHKLHMH 110 33HaHHOMY anroputMy. IIpuMeHeHze PE3yNbTaTOB
UCCJIEIOBaHUS K IIOCTPOEHUIO rpaduka GOyHKIHH.
Tema 8.21. CopaeprxaHue y9eOHOTro MaTepuana. 2

3amayu 1mo ONTHMHU3ALMH

HpI/H\{epr HCIIOJIE30BAHUS HpOI/I3B0I[HOI7[ [l HaXOXACHHUSA HAWIYy4IIero pelieHHs B INPHKIAAHBIX 3ajadax. 3agaya o
TEIUIOEMKOCTH Tena. 3ajada o CKOpOCTH XUMUYECKOH PEaKIurun. 3agaya O JUHENHON IUIOTHOCTH Tena. 3agaya o
MaKCUMAaJIbHOM CKOPOCTH JBWDKEHMs Tena. HaxoxneHue CKOPOCTH [UIsL IPOLECCa, 3aJaHHOIO (bOpMy.TIOI;I )40
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rpagrxom.ITponsBoHEIEe 06PaTHOM (YHKLUMH W KOMIO3UIMH (YHKIIHHL.

Tema 8.22. CopepxaHue y4e6HOr0 MaTepuana. 3
Haxoxnenus 3anayv 0 HaubONbIIEM U HAUMEHBINEM 3HAYeHUH QYHKIMY. 3aKaqa 0 HAauGONbIIEH MTOMIA M UcciegyeMoro obpasia.
HAUTyqIIero pelenys. | 3anaya o Hanbonbiuem 06bEMe uccienyemoro obpasua. 3aa4a o HauTydIeM OCBEIEHHH paboyeil MIOBEPXHOCTH.
Pazpgeun 9. HHTerpa u ero npuMeHeHme.
Tema 9.1.ITepeoo6pasHas | ComepikaHue y4e6HOr0O MaTepHUana. 1
U UHTErpal. 3ajayu, NIPUBOAIIKE K MOHATUIO MEPBOOGpasHOil pyHkuwmu. [lepeoobpasHas byHKIHH, onpeneneHyue, 0003HauYEHUE.
Heonpenen&rHslii nuTerpai oT GyHkIMY, onpeeneHne, 0Go3HadeHue. OCHOBHBIE CBOMCTBA HEOMPEIENEHHOTO HHTerpaa.
HaxoxaeHne HEONpeneIEHHBIX HHTErPAJIOB.
Tema 9.2. 3
CopepxaHue yaeOHOro Matepuaa.
Henocpencteennoe . .
HHTErDHDOBAHIE TabmiraHoe uHTerpupoBanye. MHTErpupoBaHHUe MO CBOHCTBAM HEOMpPEIeNEHHBIX MHTErpanos. TOXIECTBEHHbIE
TPHP ’ peoOpa3OBaHMUs MOABIHTErPATBHON QYHKLKH.
Tema 9.3. ConepxaHue yae6HOro Matepuana. 2
MeToap! BEIYUCTEHMS CyYIIHOCTb METO1a MHTErPUPOBAHMS 3aMEHOM NepeMeHHOM. [IpaBiIO0 HHTErPUPOBAHMS METOLOM 3aMEHBI MIEPEMEHHO.
HEOMpeNeNIeHHbIX HHTerpupoBaHye CIOXHBIX QyHKIMM cocO60M MOICTAHOBKY.
HHTETPAJIOB.
Tema 9.4. 3
ConepxaHue yueOGHOTO MaTepuaa.
HHuTerpupoBaHue N 9
P S— HnrerpupoBanue cTeneHHsx GyHkuui. MHTErpupoBaHHe TPUrOHOMETpHYeCKUX byHKIMiA. MHTerprpoBaHye
y ’ TOKa3aTeNbHbIX QyHKIUH. MHTerpupoBaHue torapudMudecKux §yHKIHA.
Tema 9.5. Coneprxanue y4eOHOTO MaTepHaa. 1
OrnpeneneH bl nuTerpan | 3amadu, NPUBOAAIIKE K IOHSTHIO ONIPENEIEHHOr0 MHTerpana. Ompe/IeneHH bl UHTETPAJI, ONpeaesieHne, 0003HaYeHUE.
lIpuMeHeHu e ONpee/IeHHOTO MHTErpaa /Ul Hax0XKACHHS [UIOLIAl1 KPUBOJIMHEHHOM TpameL .
Tema 9.6. Conepxanue yyeOGHOro MaTepuana. 2
OcHoOBHBIE CBOMCTBa CyIHOCTb METO1a UHTErPUPOBAHHS 3aMEHOMN IEPEMEHHOM B ONpenenéHHOM uHTerpae. [IpaBimio HMHTErPUPOBAHHUS
OIIPEIETICHHOTO METOJIOM 3aMEHbI IEPEMEHHOH B ONPEEIEHHOM MHTErpane. MHTerpupoBaHue CIOXHBIX QYHKIMH IOACTAHOBKOM B
HHTErpaa. ONpENENEHHOM HHTErpale.
Tema 9.7. 3
BhauCIeHIe ConepxaHnue yqe0HOro Matepuaa.
- HHTerpupoBaHue o cBOKHCTBAM OMpeIeNEHHEIX HHTErPaIoB. MHTerpupoBanye CI0KHBIX QyHKIIMIA [T0ICTAHOBKOM B
P OIpENENEHHOM UHTErpale.
HHTETPaJIOB.
Tema 9.8. Conepxanue yqeOHOro MaTepuana. 1
MeTonp! BEIYUCTICHUS O6bEM Tea, 06pa3soBaHHOTO BpalIEHHeM ILTOCKOM GUrypsl BOKpyr ocu Ox. O6bEM Tena, 06pa30BaHHOTO BpalleHHeM
IUTOIaae ! ITOCKUX ILIOCKO# QHrypsl BOKpyr ocu Oy. [11omans MoBEpXHOCTH Tella, 00pa30BaHHOTO BpalIeHHeM GUIYPEl BOKPYT OCH
duryp. Ox.IIpumepsl NPUMEHEHHU HHTErpaia B QU3KKE U FEOMETPHH.
Tema 9.9. 3
Conepxanne yye6HOTO MaTepuaa.
Brruucnenue 006eMOB U ”
. 3amava Ha BBIYKMCIICHHUE IUTOIANY IIOCKOM QUIYpEL
IUTonIanei
Pasnen 10. MHOrorpaHHHKH H KPyIJible TeJia.
Tema CogepxaHue yueGHOro MaTepHaa. 1

10.1.MHOrOrpaHHUKH.

Bepuninbl, peGpa, rpaHu MHOrorpaHHuKa. PaseepTka. MHororpansbie yrisl JIByrpasmerif yron. Tp&XrpaHHbI yroi.
MHororpaHHelif yrosn. MHOrorpasHas IoBEpXHOCTh. MHOTOIPaHHMK M €T0 OCHOBHBIE XapaKTepHCTHKH: TPaHH, pEdpa,
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BEPIIMHEL. Brimykibie MHOrorpantuky. Teopema Ditnepa.lismepenys B reometp. UHTerpanbsHas Gopmyia obbema.

Tema 10.2. 3
Pa3Béprka IonsiTie pa3sBEpTKH MHOTOTpaHHuKa. [IpaBuio nocTpoeHus paspépTku. [locTpoeHue pa3BEPTKH Kyba. [TocTpoeHue
MHOTOTrPaHHHKA. pa3BEPTKHU TeTpasapa.
Tema 10.3. Conepxanue yq4eOHOT0 MaTepuana. 2
IMTpusma. Ipusma, onpenenenue, 0603HaEHIe, OCHOBHEIE XaPAKTEPUCTHKY. [IPABIIIO MOCTPOCHHS [IPHU3MBL. ITpsiMast u HakOHHAS
npusma. IlpasunbHas npusma. O6beM U IUIOMa a1 IOBEPXHOCTEH IPH3MBI.
Tema ConeprxaHue y4e0HOTO MaTepHana. 2
10.4.ITapannenenunen. | Iapannenenunesn, onpenenenue, 0603HAYCHHE, OCHOBHBIE XapaKTePUCTHUKH, 4epTEX. [IpsAMol, HAKITOHHBI,
Ky6. IPAMOYTOJbHBIA Mapannenenuren. CBOMCTBa AuaroHaseil MpsMOyroJIbHOro napaienenunena. CUMMETpHs
MpAMOYTOJILHOTO NMapaiienenunena. Ky6, onpenenexne, 0003HaueHHUe, OCHOBHbIE XapaKTEPUCTHKH, YepTEK. CHMMETpHs
Ky0a. Ceuenus kyba. O6beM U IUTOLIANN IOBEPXHOCTEH Napasenenunesa u Ky6a.@opMyJel 00beMa Kyba,
NPsIMOYTOJIEHOTO MapajuleNieNUIeaa, PU3MBL.
Tema 10.5. ConepxxaHue yqeOHOTO MaTepuana. 2
IMupamuna. ITupamuna, onpenenenye, 0603Ha4eHUE, OCHOBHBIE XapaKTepUCTUKU. [IpaBiibHas nupamuna. O6beM U IUIoWAH
IIOBEPXHOCTEH NUPaMUJIBL.
Tema 10.6. ConepxaHue y4eGHOTro MaTepuana. 2
YceueHHast MpaMuia. | YceueHHas MUpaMHIa, ONpeNeNeHke, 0603HAYEHHE, OCHOBHBIE XaPAKTEPHUCTUKH. I[IpaBUI0 MOCTPOEHUS yCEYEHHOU
MUpaMHUJbL. 3aja4a O MapalIeNbHbIX CEYEHUAX IMUPaMUIbL. [IpaBuibHAs ycedEHHAsA MUPAMULA, OCHOBHBIE
XapakTepuCTHKU. OOBEM U IUIOWany MOBEPXHOCTel yeeu&HHOM nupamunpl. Tetpasnp.Ceuenns Ky6a, MpU3Mb U
MTHpaMUIbIL.
Tema 10.7. Coneprxanue yqeOHOTO Marepuaa. 3
Beraucienve 06bemoB u | O6BEM U ILIOLIAIM IOBEPXHOCTEH Mpu3Mbl. O6BEM U IUIOMALM MOBEPXHOCTeM Mapasuienenunena. O6beM U riomanu
IUIOLIaNEei. HOBEPXHOCTEeH NUpamubl. O0beM M IUIOMIALH TOBEPXHOCTEM YCEYEHHOM MUpaMUIBI.
Tema 10.8. 1
i P ConepxaHue yaeOHOro MaTepuana.
UA—— IpencraBieHye 0 MPaBUIIBHBIX MHOTOTpaHHHKaX (TeTpasmp, kyo0, OKTasJp, I0AEKASIP 1 uKocasap).ITIoHATHE MPaBUIBHOTO
. ¥ NIOJTyNIPaBUIbHOTO MHOTOTpaHHUKa.3BE3IHbIE TIPaBUIIbHbIE Tela. 3B&31p! Keruepa-Tlyanco. Mup KpUCTamwioB.
MHOIOIPaHHUKH. 3BE3 BL.
Tema 10.9. ConeprxaHue y4eOHOTO Marepuaa. 3
O0BeM NpaBUIIBHOTO O6Bem u momans noBepxHOCTelH TeTpasapa. O6beM U ILIOMWANb MOBEPXHOCTEH Ky6a. OGBEM ¥ IIoWaIs [IOBEPXHOCTEH
MHOTOTPaHHHKA. OKTasapa.
Tema 10.10. 1
ConeprxaHue yq9eOHOTO MaTepHana.
Tena u noBepxHOCTH
BpameHHA HousTust ocu BpaweHus u ¢urypsl Bpamenus. ITonsTue Tena Bpamenus. O6pasyromas Tena BpamieHus. CedeHus Tena
IUIOCKOCTBEO0. OCeBOE U MoMepeyHoe ceueHus. KacaTenbHas II0CKOCTh K TelTy BPaINeHHs.
Tema 10.11. CopepxaHue y4e6HOro MaTepuaa. 2
unuHnp. IwinHAp, onpeneneHue, OCHOBHBIE XapaKTEPUCTUKH, 4epTEX U pa3BépTka. OCHOBAHHE, BHICOTA, GOKOBas MOBEPXHOCTB,
obpasyiowasi, passepTka. IIpsMoll W HAKIOHHBIA WATHHAPHL. OCEBBIE CEYEHHA M CEYEHHs NMapailiebHble OCHOBAHHIO.
KacarenbHas miockocTs K manueapy. O6beM U IIoMmaas OBEPXHOCTH IHHADA.
Tema 10.12. ConeprxaHue y9e0HOTO MaTepuana. 2
KoHyc u yceueHHsI Konyc, ompenenenue, oCHOBHBIC XapaKTEPUCTHKH, YePTEX M pa3BépTka. OCHOBaHHE, BBICOTA, GOKOBas MTOBEPXHOCTSH,
KOHYC. obpasyromas, pasBepTka. OCeBbIe CEYEHHS U CEYEHUs MapaslieIbHbIe OCHOBAHHIO.

KacarenpHast IIOCKOCTE K KOHYCY. VY ceuEHHBIH KOHYC, ONPEACICHNUE, OCHOBHBIC XAPAKTEPUCTHUKH, YEPTEXK U pamaépnca.
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OceBble CeueHMs U CedeHHs MapaieNbHbe OCHOBAHHI. KACAaTelbHAas IIOCKOCTE K yce4€HHOMY KoHycy. OO6beMbl U
[LTOIIAH TOBEPXHOCTEH KOHYCa U yCEYEHHOT0 KoHyca.DOpMyJibl IIOIIAH TOBEPXHOCTE LIIMHOPA U KOHYCA.

Tema 10.13. Conepxanue yqe6HOro MaTepuana. 3
Pa3géprka Tena Pa3BépTka moBepxHocTH UMIMHApPa 1 €€ rromans. Pa3ssépTka IMOBEPXHOCTH KOHYyCA 1 €8 [Iomab. PasBépTka
BpalleHUS. TIOBEPXHOCTH YCEYEHHOrO KOHYCa U €€ [IOIIAIb.
Tema 10.14. Conepxanue yue6HOro MaTepuana. 1
ap u chepa. TomsiTre cephl Kak MHOXKECTBA TOYEK MPOCTPAHCTBA. OCHOBHBIE XapaKTePUCTHKH CHEPBI: LUEHTP, PANHYC, JUAMETP, XOPJIA.
Ilap u cdepa, nx ceyenus. KacaTenbHast IIOCKOCTE K cepe. Iepeceuenue nByx cdep. Ypasuenue chepsr. [Liomans
cdepsl. [TonATHe [mapa Kak Tesa BpameHns. OCHOBHbIE XapaKTEePUCTHKY LIapa: UeHTP, paiuyc, IMaMeTp, Xopaa.@opmy bl
obbeMa wapa u miomany chepsl. CedeHue mapa rI0CKOCTHO. Cummetpust mapa. KacarenpHas MI0CKOCTS K
wapy.ITonobue Ten.OTHOmMEHHs WIOMWALEH MOBEPXHOCTEH i 0OGBEMOB MOTOOHBIX TEJL.
Tema 10.15. ConepxaHue y4e6HOro MaTepHana. 3
W3mepenus B reomeTpun. | Brruucinenue o6bema UIomany TMOBEPXHOCTH UMIIMHPA. Berancienre 06beMa UILIOMWA K OBEPXHOCTH KOHYCA.
Berarcienne 06bema HILTOLa M TOBEPXHOCTH YCEYEHHOTO KOHyca. Brruncienue o6beMa U II0Wmaau MOBEPXHOCTH WIapa.
Pazngen 11. Kom0unatopuka
Tema 11.1. Coneprxanue y4eOHOr0 MaTepHaa. 1
MHosxecTBa. [TonsTre MHOXeECTBa, 0603Ha4YeHHe MHOXeCTB. CrOCOGHI 3aIaHUA MHOKECTB. PABHbIE MHOKECTRA. IMoomHOXecTBa
MHOX€CTB. [IeKapToBO NPOKM3BENCHHE MHOXECTB. OTHOLICHHS MHOXECTB ¥ €I CBONCTBA.
Tema 11.2. Coneprxanue yueGHOro MaTepuana. 2
Onepanuu Hax Ilepeceyenrie MEOXKECTB. OGbeqUHEHHE MHOXKECTB. Pa3HOCTE MHOXECTB. HomnosnHenune MHOXeCTB. [lHarpammel Diinepa-
MHO>ECTBAMU. Benna.
Tema 11.3. Coneprxanue yaeGHOro MaTepuana. 3
ITonMHOXecTBa. Haiiti Bce IOAMHOXeCTBa JaHHOTO MHOXeCTBa. [IeKapTOBO NMPOHU3BEICHHE MHOXKeCTB. Omnepaluy HaJ MHOXECTBAMH.
Huarpammel Diiiepa-Benna. OTHOIIEHMST MHOKECTB.
Tema 11.4. Coneprxanue y4eOHOro MaTepHana. 1
OCHOBHbIE MOHATHS ITouATHE KOMOMHATOPHBIX pasMelleHHil. Pa3memeHus c NOBTOpeHUsMH. PasmemeHus 6e3 mnosropeHuil. IToHsATHE
KOMOHHATOPUKU. KOMOMHATOPHBIX MEpPECTAHOBOK. I1epecTaHOBKU C NOBTOpeHUsMU. [lepecTaHoBKH 0e3 moBTopeHmil.Pemenue 3amau nHa
nepebop BapuHaHTOB. 3amayd Ha MOACYET YMCIA PasMEIIeHNH, MepeCTaHOBOK, coueTaHuil.dopMyna GuHOMA
HelotoHa. Tpeyronbuuk [Tackans.
Tema 11.5. Conepxanne yae6HOro MaTepuana. 2
Paszmemenus, 3ajauu Ha MOJCYET YHCIIa Pa3MENIEHHU}, IePECTAHOBOK, cogetanuil. @opmyna 6uroma Herotona. Tpeyronsauk Iackans.
NIEPECTAHOBKY, ITousaTre KOMOHHATOPHEIX coueTanumit. CoueTanus 6e3 noBropeHuii. CoyeraHus ¢ moBropeHusMu. CBOMCTRA
COYETaHMUS. KOMOUHATOPHBIX COYETAHHIA.
Tema 11.6. 3
Pemerue Conepxanue yue6HOro MaTepuana.
IToncyér aucna pasMelneHuii, IepecTaHOBOK M COYETAHMIL.
KOMOUHATOPHBIX 3a1ay.
Pazgen 12. JIEMEHTBI TeOPUH BEPOSITHOCTEl M MATEMATHYECKOMN CTATHCTUKH
Tema 12.1. Conepxanne yue6HOTr0 MaTepuana. 1
OneMeHThI TeOpHU CoObiTHE, BEPOATHOCTD COOBITHSL, CIOKEHHUE M YMHOKEHHUE BeposTHOCTeH. [ToHsATHE 0 HEe3aBUCUMOCTH COOBITHIA. [TpeameT
BEPOSATHOCTEH M3yqeHHA TEOPUU BEPOATHOCTEH M MaTEMATHIECKOH CTAaTUCTHKH. JOCTOBEPHEIE, HEBO3MOXKHBIE, CIlyJaliHbIe COOBITHA.

COBMCCTHBIC, HECOBMECTHBIE, IPOTUBOIOJIOXHEIE COOBITHA. Kinaccuueckoe OIIPEAETIEHUE BEPOATHOCTHA COOBITHS.
OTHOCHTENbHAS YaCcTOTa COOBITHS.
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Tema 12.2. CopeprxaHue yueOHOr0 MaTepuaa. 2 2
TeopeMsl clIOXeHHUs U CyMMa BEpOATHOCTEH HECOBMECTHBIX COObITHI. CyMMa BEpOSTHOCTEH COBMECTHBIX COOBITHI. CyMMa BEPOSTHOCTEN
YMHOXCHUS NPOTHBOMOJIOXHBIX COOBITHM. [T0HATHE HE3aBUCUMOCTH COOBITUI. Y MHOXEHHE BEPOSITHOCTE M HE3aBHCHUMBIX COOBITHIA.
BEPOSTHOCTE. YMHOXEHHE BEPOATHOCTEH 3aBUCUMBIX COOBITHIA.
Tema 12.3. 2 3
TR — CopeprxaHue yueOHOTo MaTepuana.
P = ” .
e TeopeMsl clI0XKeHHs BepOosTHOCTE. TeopeMbl yMHOXKEHUsI BEpOsITHOCTEH. DOpMyJia MOJTHOM BEPOSITHOCTH.
Tema 12.4. ConepxaHue yqeOHOro Marepuana. 2 1
IToBTOpHEIE MCIBITAHUA. | BepoATHOCTH COOBITUH, HE3ABUCHMBIX OT UCXOIOB APYrUX coObiTHit. @opmyna BepHymnu. Cxembl BepHyJUTH TOBTOPHBIX
WCIBITaHUN.
Tema 12.5. CopepxaHue y4e6HOro MaTepHana. 2 3
Dopmyna bepHymiu. Brraucnenue 3anad no Gopmyne bepHynu
Tema 12.6. CogepxaHue yueOHOro MaTepuaa. 2 1
DNeMEeHTBI IlpencraBneHue fJaHHBIX (TabJMLBI, AUMarpaMMmbl, TIpaduKM), TeHepalbHas COBOKYIHOCTb, BEIOOpKa, CpemHee
MaTeMaTH4ecKo apudmeruyeckoe, MenuaHa. IIoHATHE O 3agadax MaTeMaTHYECKOW CTATHCTUKHU. JIUCKpeTHas ciy4aiiHas BeIHYIHHA.
CTaTHCTUKU YucnoBele XapaKTEPUCTHKU JUCKPETHOMN CIlydalHOW BeNWYMHBI. JIMCKPETHBIE U HENPEpBIBHBIE CIIy4YaifHble BEIUYHHBI.
3aKoH pacnpeleNeHus] TUCKPEeTHO!M cirydaifHol BenwduHbl. [ToHATHE O 3akOHE OOJNBIIMX YHCelN. PelmeHue mpakTUYeCKuX
3a1a4 C MPUMEHEHNEM BEPOSITHOCTHBIX METOJIOB.
Tema 12.7. 2 3
Yricnossle
CogepxaHue yueOHOro MaTepuana.
XapaKTEePUCTHUKH . Lo <
i ———— CpenHee 3HaY€HME TUCKPETHOM CITyHaHHOH BENMIHHEL. Cpennuit pasMep OTKIOHEHNS OT CPEIHErO SHAYCHNUA.
—— MaremMaTH4eCcKoe OKHIAHNE U €0 CBOMCTBA. JIUCIIEpCHs IUCKPETHOM CIy4alfHOM BENUYMHBI U €€ CBOMCTBA.
ITpoMexyTOuHas aTTeCTalys 24
Bcero: 258

JI7st XapaKTepPUCTUKY YPOBHS OCBOEHHUs y4€OHOr0 MaTepuaia UCIIOb3YIOTCA CIEAYIOIKe 0003HaueHHU:

1. — O3HaKOMUTEJIbHEIM (Y3HaBaHUE paHee U3YYEHHBIX 00BEKTOB, CBOHCTB);

2. — penpoLyKTUBHBIH (BBIOJIHEHHE AEATEIHHOCTH 110 00pa3ily, HHCTPYKIWUHU WIH IOJ PyKOBOJICTBOM);

3. — NpOIYKTUBHBIH (ILTAHUPOBAHUE U CAMOCTOSATENBHOE BEITIOIHEHUE NEATEIEHOCTH, pEIIEHHE MPOOIEMHBIX 3a1a4).
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3. VCJIOBUSI PEAJM3AIIMN YYEBHOM JUCHUILIAHBI OYIn.11 MATEMATHUKA

3.1. TpeGoBanusi K MUHHMAJbHOMY MATEPHAJbHO-TEXHUYECKOMY 00ecrneyeHu o
Peanuzanus yueOHOM NUCIUIUIMHBI TpeOyeT Hamuuusl yueOHOro kabnHeTa MaTeMaTUKY.

Obopyoosanue yuebH020 KabuHema:

PaGouee mecTo mpenogasarers, obopynoBannoe [1K

Krnaccras nocka

VYd4eOHBIE CTOJBI U CTYJIbS

[IIxads! a1 XpaHeHUs] y4eOHO-METOJMUECKON JTUTEPATY Pl U CPEACTB 00 yUeHUS

VueOHbIN HAOOp YEePTEKHBIX HHCTPYMEHTOB (JIMHEHKH, yrOJbHUKY, TPAHCIIOPTUPBI, IUPKYJIH)

Mogenu reoMeTpuYecKuX Tel

[T1akaThl IT0 OCHOBHBIM pa3JiesiaM JUCIUILITHBI
Hactennple mianmretsl mo temam: «CpoiictBa yorapudmoB», «COOTHOLIEHUS JOTapU(pMOBY,
«OCHOBHBIE TOXIECTBA TpPHTOHOMETpUM», «CBOMCTBA TPUTOHOMETPUUYECKUX —(DYHKIMN,
«Tabnuia MPOU3BOMHBIX SJIEMEHTAPHBIX (GyHKIUiY, «Tabnuia HHTErpajioB 3JeMEHTAPHBIX
GyHKITHI

[TopTpeTh! BBIIAIOMIUXCSI MATEMATUKOB

Texnuueckue cpedcmea 00y1eHuA:

MynbrumenuitHbIil mpoekTop, dkpaH, 1K ¢ mumeH3noHHBIM WM CBOOOJHBIM IMPOrpaMMHBIM

obecrieueHHeM, COOTBETCTBYIOIIMM pa3JieiaM IpOorpaMMbl M IOIKIIOYEHHBIM K ceTd Internet u
CpelcTBaMM BBIBOJIA 3BYKOBOM MH(OPMAIIHH.

3.2. UndopmanuonHoe obecrneveHue 00ydeHust

OcHOBHbIE HCTOYHHKHU:

BoromosioB, H. B. MaremaTrka: y4eOHUK AJIsI CpelHEro IpoQecCHOHANILHOro 00pa3oBaHHUS /
H. B. boromosos, I1. Y. Camoitienko. — 5-e u3., nepepad. u mpomn. — Mocksa: M3naTenbcTBo
FOpaiit, 2020. — 401 c. — (Ilpodeccronansuoe obpa3oBanue). [DNEeKTPOHHEIN pecypc; Pexum
nocryra https://www.biblio-online.ru]

Boromosos, H. B. [IpakTrueckue 3aHsaTus mo maremaTuke B 2 4. Yacts 1: yuebuoe mocobue ams
CIIO / H. B. boromosioB. — 11-e u3n., mepepad. u porn. — M.: U3mgarensctBo Opaiit, 2019. —
326 c¢. — (IIpodeccuonanpHoe obpazoBaHue) [DNEKTpOHHBIM pecypc; Pexum nocryma
https://www.biblio-online.ruj

Boromonos, H. B. IIpakTryeckue 3aHaTHs 110 MaTemMatuke B 2 4. YacTs 2: ygyeOHOe mocodue Ayt
CIIO / H. B. BoromonoB. — 11-e u3z., mepepab. u gomn. — M. : UzmatenscrBo FOpaiit, 2019, —
251 c¢. — (IIpodeccuonanbuoe obpazoBanue) [DNEKTPOHHBEIM pecypc, Pexum mocryma
https://www.biblio-online.ru]

bammvaxos M. . Maremaruka: yueb. I CTyZ. yupexaeHui cpex. mpod. obpazoBanus — M.:
Axanmemus, 2019 — 256 c. [DnextpoHHBIH pecypc, Pexwum moctyma http://www.academia-
moscow.ruj

,IIOI'IOJIHHTCJ'[I)HBIC HCTOYHHKH:

1.
2

Hayuno-metomuueckuit xxypHai «MaremaTuka — mepBoe CeHTSIOPs»
TeopeTnueckuit 1 HayuyHO-MeTONUYECKUH KypHAT «CpemaHee mpodeccnoHaIFHOE 00pa3oBaHUe)
+ [Ipunoxenue

JJIeKTPOHHBIE YueOHbIe H3AAHNS I0NOJHUTENbHOM JUTEepaTyphI:

1.

Hypaesa 3. K. OVY[n.13 Marematuka. Mertoauueckue yKa3zaHHS 110 BBINOJIHEHUIO
IPaKTUUYECKUX 3aHATHH s o0ydaromuxes 1 kypca ouHoi (hopMbl 00yUeHHs 00pa30BaTebHBIX
opranuszaluil cpefHero npogdeccruoHaiIbHOro o0pa3zoBaHus crernuaibHOCTH 15.02.12 MoHTax,
TEXHHYECKOE OOCIIy’)KUBaHHE M PEMOHT IIPOMBIIUICHHOTO O0OOpYyIOBaHUS (IT0 OTPACIISIM)
(15.00.00 MAIMINMHOCTPOEHUE) - r. HmwxueBaproBck: HHT (dbumman) ®I'BOY BO
«fOI'Y», 2019 [DnextponHBIH pecype; Pexum noctyna : [lomroTekcroBas xoyutexims HHT]
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3.3. AjanTauusi OCHOBHOII  oOpa3oBaTebHOWH  mporpamMmsbl  o0y4YaromuMucs €
OrpaHHYeHHBIMH BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIU/IOB.

OOyueHre WHBAJIHIOB U JIMII C OTPaHUYEHHBIMA BO3MOXXHOCTSIMU 3/I0POBbSI II0 OCHOBHOM
00pa3oBaTebHOM IporpaMMe OCYIIECTBISIETCS C yYeTOM OCOOEHHOCTEH IICHXO0(pU3UYECKOrO
Pa3BUTHS, WHIUBUIYATBHBIX BO3MOYKHOCTEH M COCTOSHHSI 370POBBSI TaKUX OOydarolmUXCs.
H3yuerve UCIUIIIMHEI Oa3upyeTcs Ha CIAETYIOIINX BO3MOXKHOCTSIX: 0O€ecIiedeHIe BHeay IMTOPHOM
paboThl ¢ OOyYaroNMMHUCS, B TOM 4YHCJIE aJalTUPOBAHHBIM calT (Quianana, BO3MOXKHOCTEH
HHTEPHET-PECYPCOB, HHIUBUAYAIBHBIX KOHCYIbTALIUH.

Peanu3ariust mporpaMMbl [T TOH TPYIIITEI 00ydaronuxcst TpedyeT cozanus 6e30apbepHOi
cpenbl (obecrieueHre HHIAMBHIYyaTbHO aJallTHPOBAHHOTO pabouero MecTa):

YuebHo-MeTOAHYECKOE 00ecredeH e

[Tpu nmoydeHun obpazoBaHus 00yUJarOIUMCs C OTPaHUYEHHBIMH BO3MOYKHOCTSIMHY 3J0POBBS
MPEIOCTABISIFOTCST OECIIATHO CIIEeIUaNbHble Y4eOHHKH U ydeOHBIe I[OCcOOHs, HHas ydeOHasd
nmuTeparypa. Hamuuust y4eOHO-METOAMYECKOro KoMIuiekca (ydeOHBIe IIpOrpaMMebl, ydeOHO-
METOIUYECKHE [TOCOOHS, CIIPABOYHMKH, aTJIAChl, TETPAId Ha IeYaTHOH OCHOBE (pabouue TeTpaan),
¢doun omenouynbx cperctB (KMMp/KOCsI), crnoBapu, 3amaHus U1 BHEAYyIUTOPHOH
CaMOCTOSITEJIBHOM pabOThI, MPE3eHTAIIMOHHBIE MaTepHAIbL.

O6opynoBaunme:

1) mas U ¢ OrpaHWYCHHBIMH BO3MOXKHOCTSMH 3J0POBbSI II0 3PEHHUIO: - HAJIUYUE
aJIbTePHATUBHON BepcHU OQHUIMANBEHOrO caiiTa ¢rnana B ceTn «VHTepHET» It C1ab0BHIIINX;
TaKTWIbHO-3ByKoBoM uH(popMarop HOTT, 2) mig nun ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSMU
310pOBBs 110 cityxy: Bluetooth manykmonnas nerist Speak&Go, FM-cucrema Kinon 3) ams nur ¢
OTpaHHYCHHBIMA BO3MOXXHOCTSIMH  3/I0POBbs, HMEIOLIUX HAPYIIEHUS OIIOPHOIBUIATEIBLHOIO
armapara: - MaTepHAIbHO-TEXHHUECKHE YCIIOBHS 00€ecCIeuYnBaroT BO3MOKHOCTb
OeCIpersITCTBEHHOTO JIOCTyIa OOYYaIOLIIXCSl B y4eOHbIE ITOMENIEHHs], CTOJOBBIE, TyaleTHBIE U
JIpyrue IoMelneHus ¢Guinaga, a Takke OpeObIBaHUsS B YKA3aHHBIX ITOMEIICHUX (Haludue
[AaHIyCOB, IOpy4YHEH, paCIIMPEHHBIX JBEPHBIX M JICCTHHYHBIX IPOEMOB, CTOJ pabodui,
PEryJUpyeMBIil IT0 BBICOTE CTOJICIIHUIIEL, CTOJI /IS HHBAIHUIOB-KOJISICOYHUKOB, PETYIUPYEMBIH 110
BBICOTE C DJIEKTPOIIPUBOIOM U APYTUX MPUCIOCOOIECHHI).

[Tpu ocymiecTBieHHH 00pa30BaTENILHOrO Iporecca OOYHYaIOIIUXCs C HHIUBUAYaTbHBIMU
0COOEHHOCTSIMU (C OTPaHUYCHHBIMHA BO3MOXKHOCTSIMH 3I0POBBS) OOeclieunBaeTcsi COONIIOJCHUE
CIEAYIOIIUX OOMmMX TpeOOBaHUMU: OCYIIECTBICHHE O00pa30BATENBHON IESTENbHOCTH UL
00yYaroIUXCA-HHBATUIOB H JIMIl C OrPaHHYEHHBIMH BO3MOXXHOCTSIMH 3J0POBBSI B OJHOMU
AyIUTOPHUH COBMECTHO C OOYy4aroOIIMMHUCS, HE KMEIOIIMMU OTPAaHUYEHHBIX BO3MOXKHOCTEH
3JIOPOBBSL.

Bce noxanpHBIE HOpMATHBHBIE aKTHI (UIHAaNIa [0 BOIPOCaM OpraHU3aluy 00pa3oBaTeIbHOTO
mporiecca o JaHHOUW 00pa30BaTebHOM OpraHu3aIui J0BOISITCS 10 CBEICHUS NHBAIUIOB U
00yYaroNUXCs ¢ OTPAHUYCHHBIMU BO3MOYKHOCTSIMU 3JIOPOBBS B IOCTYITHOM JUISI HUX (OpMe.
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4. KOHTPOJIb M OLIEHKA PE3YJbTATOB OCBOEHHS YUYEFHOM
JUCHUITIJIMHBI OYIn.11 MATEMATHUKA

KouTponbu omenka pe3yiapTaToB ocBoeHHUs yueOHOU mucrumuinasl OY/[n.11 Maremaruka
OCYIIECTBIISIETCS [IPENIOIAaBATENIEM B IIPOIECCE IPOBEACHUS MIPAKTUICCKUX 3aHITUH, TECTUPOBAHHUS,
a TaK)Ke BBIIOJHEHUS 00YJIalOIUMUCS HHAUBUAIYAIBHBIX 3aJaHUM, IIPOEKTOB, UCCIICIOBAHUI.

PesyabTaThl 00y4eHuUst
(ocBOCHHBIE yMEHNS, YCBOCHHbIE 3HAHHS)

®opMbI U METOIbI
KOHTPOJISI M OLIeHKHU
pe3yJbTaToB 00y4eHus

OcBoernue coxepxanust ydeOHOUW mucnumuinael OV m.11
MaremaTrka o0ecrieqrBaeT JOCTHIKEHNE 00 yUarOIIUMIUCS CIICAYIOIINX
pe3ynbmamos:

J JIUYHOCHIHBIX:
~C()OPMUPOBAHHOCTh  TPEJICTABJICHHHI O  MareMaThke  Kak

YHUBEPCAIBHOM SI3BIKE HAyKH, CPEICTBE MOJEJIUPOBAHUS SIBJICHUN U
IIPOIIECCOB, UIESIX U METOJIaX MaTeMaTHKH;

~IIOHMMAaHUE 3HAYNMOCTH MAaTeMaTUKU JUISI HayYHO-TEXHUYECKOTO
mporpecca,  OTHOLIEHME K  MareMaTHMKe Kak K  4acTd
00IIeUeIOBEYeCKON  KYJIBTYpPhl 4epe3 3HAKOMCTBO C HCTOpHeH
pPa3BUTHUS MATEMATUKH, SBOJIIONUEN MaTEMAaTHIECKUX HICH;

~pa3BUTHE JIOTHYECKOTO MBIIICHUS, IPOCTPAaHCTBEHHOTO
BOOOPaXKEHUS, AITOPUTMHUECKON KYJIBTYPbI, KDHTHYHOCTH MBIIIICHHUS
Ha YypOBHE, HeoOXomumoM Il Oymyineid mpodeccHoHaIbHOR
JEATENBHOCTH, JJIS IIPOJOJDKEHUSI 00pa30BaHus U caMo0o0pa30BaHuUs,
~OBJIaJICHUE MaTeMaTH4YeCKUMU 3HAHUSIMH u YMEHUSIMH,
HEOOXOJMMBIMU B ITOBCEIHEBHON KMU3HHU, JJISI OCBOCHHS CME)KHBIX
€CTECTBEHHOHAYYHBIX TUCIUIUIMH U JUCIUIUINH IPO(GECCHOHATLHOTO
LUKJIA, JUI1 IIOJIydeHus oOpa3oBaHHS B 00JACTSX, HE TPeOYIOMUX
yriyOJIeHHON MaTeMaTHUeCKOH TOTOTOBKH;

~TOTOBHOCTb M CIIOCOOHOCTH K 00Opa3oBaHHIO, B TOM YHCIIE
caM0o00pa30BaHMIO, HAa MPOTSDKEHWH BCEW IKU3HM, CO3HATENIFHOE
OTHOLIEHHE K HENPEPHIBHOMY 00pa30BaHUIO KaK YCJIOBHIO YCIICUTHOMN
IIpo(heCCHOHANBHOM M OOIECTBEHHOH eI TeILHOCTH;

~TOTOBHOCTb M CIOCOOHOCTH K CaMOCTOSTEILHOW TBOPUYECKOW U
OTBETCTBEHHOH JESATEILHOCTH;

~TOTOBHOCTh K  KOJUIEKTHUBHOM  paboTe, COTPYIHHYECTBY  CO
CBEPCTHHKAMU B 00pa30BaTeNIbHOM, OOIIECTBEHHO IMOJIE3HOH, yueOHO-
HCCIIEI0BATEIBCKON, IPOEKTHOM U IPYTUX BUJAX AEATEIHHOCTH,

- OTHOLIEHUE K NPO(pEeCCHOHATPHON NEeSTeTBHOCTH KaK BO3MOXKHOCTH
y4acTHs B PELICHHUH JIMYHBIX, OOIIECTBEHHBIX, TIOCYJApCTBEHHBIX,
0OIIeHAIIMOHAIEHBIX ITPOOJIeM;

} MEMAanpeoMemHulx:

~YMEHHE CaMOCTOSITEJIBHO ONpPENENSITh I[EIH  JCSITEIbHOCTH |
COCTaBJIATH IIIAHBI JESITEIBHOCTH, CaMOCTOSITEIBHO OCYIIECTBIIATH,
KOHTPOJIIPOBATh U KOPPEKTUPOBATH JESITEILHOCTD, UCIIOJIF30BATh BCE
BO3MOJKHBIE DPECYpPCBl [UISL JOCTIDKEHHS ITOCTaBJICHHBIX MEjIeld MU
peau3alyy IIaHOB IeSTebHOCTH; BEIOUPATh YCIIEIIHbIE CTPATEIHH B
Pa3IMYHBIX CHTYaIHsIX,

FYMEHME IPONYKTHBHO OOINAThCS M B3aMMOJEHCTBOBATH B IIPOIECCE
COBMECTHOH JEATENBHOCTH, YYUTHIBATH MO3UIUH APYTUX YYACTHUKOB
JEeSTEIPHOCTH, 3(Q()EKTUBHO pa3pentath KOHQIUKTEL,

Texyuyuii KoHmpoJiv:

°  MaTeMaTHYeCcKHe
JTUKTAHTHI

°  pelIeHHue 3a/1a4

°  CaMOCTOSITEJIbHEIE
paboTEI

°  YCTHBIA OIIPOC

*  cooOueHue

°  3ammra pedepara

°  TBOpYECKHUE 3aJlaHUS

Pyoesicrorii konmpono

°  KOMIIBIOTEpPHOE

TECTHPOBaHUE

Hmozoevlii  konmpono u
OUeHKa pe3ynvmamos
00yueHuA:

°  DK3aMeH
(2 cemectp)

21




~BJIaJICHAC HAaBBIKAMHU IO3HABATEIHHOH, YUeOHO-UCCIIEN0BATENBCKON U
IIPOEKTHOM  JeSITeIbHOCTH, HaBBIKAMH  pa3pelleHus IpolbieMm;
CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITENIBHOMY IIOMCKY METOIOB
pEIIeHUs] MPaKTHUYECKUX 3a7ad, MPUMEHEHHIO PA3IMYHBIX METOJOB
MTO3HAHUSI,;

~TOTOBHOCTh ¥ CITOCOOHOCTH K CAMOCTOSITEJIbHOH HH(OPMAlUOHHO-
II03HABATEIbHOU JIESITeIPHOCTH, BKJIIOUAsl YMEHUE OPUEHTHPOBATELCS B
pPa3IUUHBIX HCTOYHHMKAX HHPOPMAalUM, KPUTHYECKH OLEHMBATL H
HHTEPIPETUPOBATE HMHPOPMAIINIO, IOIY4aeMyl0 U3 Ppa3IU4YHbIX
HCTOYHHKOB;

~BJIaJICHUE S3BIKOBBIMU CPEJICTBAMH: YMEHHE SICHO, JIOTHYHO M TOYHO
U3jaraTb CBOIO TOUKY 3pPEHUSI, UCIIOJIH30BaTh aJIeKBATHBIE SI3BIKOBBIE
CpEeCTBa,;

FBJIaJIcHIE€ HAaBBIKAMH II03HABATENIFHON pe(IeKCHH KaK OCO3HAHHUS
COBEpINAeMbIX ~ JICHCTBHM W MBICIMTENBHBIX  IIPOLIECCOB, HX
pe3yJIbTaTOB U OCHOBAHUI, IPaHMUI] CBOEI0 3HAHUS U HE3HAHHUs, HOBBIX
[M03HABATENFHBIX 3aJ1a4 U CPEJICTB ISl UX JOCTHIKEHHUS;
FIeJIEYCTPEMJICHHOCT, B IIOMCKax M I[PHUHATHHM  PELICHUH,
COO0OpPa3UTENPHOCTh W WHTYHUIIHS, PAa3BUTOCTh IPOCTPAHCTBEHHBIX
IIPEeJICTaBJIeHHUH; CIIOCOOHOCTh BOCIIPHHHUMATH KPacoOTy M TapMOHHIO
MUpa;

*npPeOMenHbIX:

~C(OPMHPOBAHHOCTh IIPEJICTABICHUM O MaTeMaTHKe KaK 4YacTd
MHpPOBOU  KYJBTYpPHI H MeECT€ MaTeMaTHKd B COBPEMEHHOMH
[UBUJIA3AIHH, CIOCO0AX OMHCAHMs SIBJIEHUHM pealbHOro MHUpa Ha
MaTEeMaTHUECKOM SI3BIKE;

~C(OPMHPOBAHHOCTD MPEACTABICHUHN 0 MAaTEMAaTHYECKUX TTOHATHAX KaK
BaYKHEUIIINX MaTeMaTHYECKUX MOJEJIIX, [TO3BOJIIIOIIMX OIHCHIBATH U
U3ydaTh pa3HbIC IIPOIECCHl U SIBJIEHUS; IIOHMMAaHHE BO3MOXHOCTH
AKCHOMATHYECKOTO TIOCTPOEHUS MaTEMaTUIECKUX TEOPUL;

~BJIaJICHHE METOJIaMH J0Ka3aTeJIbCTB U aJlTOPUTMOB pEIICHUs], YMEHUE
UX IPUMEHSTH, IPOBOIUTH JOKa3aTeJIbHBIE PACCY)XICHUS B XOIE
peleHus 3a1a4;

FBJIaJICHHE CTAaHIAPTHBIMH IpHEMaMU pELICHUS PALUOHAIBHBIX H
UppaIMOHATBHBIX, II0KA3aTeNIbHBIX, CTEIIEHHBIX, TPUTOHOMETPHUUECKUX
YpaBHEHUU H HEpPaBEHCTB, HX CHUCTEM; HCIOIb30BAHHE TI'OTOBBIX
KOMITBIOTEPHBIX [TPOrpaMM, B TOM UHCJIE JJIS TOMCKA IYTH PELeHUs U
WJUTIOCTPAIUY PEIIeHUs] ypaBHEHUH 1 HEPaBEHCTB;
~C(OPMHUPOBAHHOCTh  MPEJCTABICHUH 00 OCHOBHBIX  ITOHSATHUSX
MaTeMaTHYECKOr0 aHalli3a M KX CBOWCTBAaX, BIAJEHHE YMEHUEM
XapaKTepru30BaTh MOBeJeHHe (DYHKIUH, UCIIOIB30BAHUE MOJIYUYEHHBIX
3HAHUH JUIsI ONTUCAHUS U aHAJIW3a PEAJIbHBIX 3aBUCUMOCTEH;

~BJIAJICHHE OCHOBHBIMU IOHSITUSMU O IJIOCKMX U IPOCTPAHCTBEHHBIX
r€OMETPHUECKIX durypax, ux OCHOBHBIX CBOMCTBaAX;
c(OpPMHUPOBAHHOCTh YMEHHsSI PACIIO3HABATH T'€OMETPHUECKUE (DUTYPHI
Ha 4YepTeXkax, MOJIESIX U B PeabHOM MHpE; NPUMEHEHUE U3yYEHHBIX
CBOMCTB reomerpuueckux Guryp u  (QopMya Ui  pelieHus
TEOMETPHUECKHX 3a7a4 U 3aJa4 C IPAKTUYECKUM COJICPIKAHUEM;
~C(hOPMUPOBAHHOCTh TPEACTABICHUM O Tpoleccax u SBICHUSX,
HUMEFOIINX BEPOSITHOCTHBIH xapaxrep, CTaTUCTUYECKUX
3aKOHOMEPHOCTSIX B  pPEaJIbHOM MHpPE, OCHOBHBIX  IOHSITHSIX
9JIEMEHTApPHON TEOPHH BEPOSITHOCTEH; yMEHUN HaXOOUTh U OLIEHUBATH
BEPOSITHOCTH HACTYIUICHUSI COOBITUH B TPOCTEUIINX MPAKTHICCKIX
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CUTYAIMsIX U OCHOBHBIE XapaKTEPUCTUKHU CITYYaiHBIX BEITMYHUH;
-BIaJeHHEe HaBBIKAMH HCIIOJIB30BAHMS TOTOBBIX  KOMIIBIOTEPHBIX
[IPOTPaMM IIPY PEIIECHUH 3a/1a4.
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