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1. IIE/IX OCBOEHUSA JUCHUAITI/INHBI
Llenblo ocBOEHUS AUCLUILINHBI B/IsieTCsl GOPMHUPOBaHUe CIeAyONX KOMIIeTeHLIMM:

OIIK-1 — CriocobeH aHa/nM3upOBaTh 3afaur MpoeCCUOHAILHOM [esTebHOCTH Ha OCHOBE IOJIOKEHHH, 3aKOHOB M METO/JOB €CTeCTBeHHBIX
HayK ¥ MaTeMaTHK!

OI1K-2 — Criocoben ¢opMynipoBars 3aauu podeCcCHoHaNBHON [eATe/IbHOCTY Ha OCHOBE 3HAHWI MPOMH/IBHBIX Pa3/jesioB MaTeMaTHUeCKUX 1
eCTeCTBeHHOHAYUHbIX JUCLIMILIUH (MOzy/ieit)

DOPMUPOBAHHIO KOMITETEHLIMH CITY)KUT JOCTIDKEHHE C/Ie/[YIOIMX Pe3y/bTaToB 06pa3oBaHus:
OIIK-1

3HAHUA:

B obmacTy MaTeMaTHueCKOro aHanm3a:

OCHOBHBIE TIOJIOKEHUs] Teopuu (YHKIMHA O/HOM TIepeMeHHOW: Tpejies, HelpepbIBHOCTh, AuddepeHIManibHOe WCUUCIEHHe U ero
reoMeTprYecKre MpuUnokeHNs. OCHOBHBIE TTOJIOXKEHHs] TEOPHH MHTErpasbHOTO MCUMCTeHus (QyHKLUIA OfjHOI TepeMeHHOM: HeorpeZe/éHHbINH,
ompe/ie/I€HHbI 1 HeCOOCTBEHHbBI WHTerpasbl, OCHOBHblE TeOpeMbl WHTETPajJbHOIO0 MCUMC/IEeHMs, TPUIOKEHWs! OMpe/e/léHHOr0 MHTerpasa.
OCHOBHBIE TIOJIOKEHHSI TEOPUM UHCJIOBBLIX, CTEMEeHHBIX M (YHKIMOHANBHBIX PsifioB. OCHOBHBIE TIOJIOKEHUSI TeOPUH (YHKIMH HeCKOJIBKUX
nepeMeHHBbIX (TIpefies, HelpepbIBHOCTb, AWddepeHIMaibHOe UCUKMC/IeHHe W ero reOMeTpUuecKHe TPUIOXKeHHs, HeCOOCTBeHHble WUHTErpasibl,
9KCTPEMYMBI, 37IeMeHTh! (PYHKI[MOHA/IIBHOTO aHa/M3a, KpaTHble MHTErpajbl); CKajspHble ¥ BeKTOPHBIE N0y, At depeHIanbHble U BeKTOPHbIe
orepaTopbl B BeKTODHOM aHaju3e, UHTerpasibHble TeOpeMbl.

B obnactu mmHeliHOM anre6psi:

MaTpHL{pl; ONpee/UTeNN; MaTpU4Has aiarebpa; Uccie/joBaHHe U pellleHHe CUCTeM JIMHEHHbIX anrebpanuyecKux ypaBHEeHHH; JMHelHble
MpPOCTpaHCTBa, 0a3nc; eBKINJOBBI TNPOCTPAHCTBA, OPTOrOHA/BHBIM 0a3uc; /MHelHble ONepaTopbl, COOCTBEHHblE 3HAUeHHss U COOCTBEHHbIE
BEeKTOPBI OIlepatopa; KBaJpaTuuHble (JOpMBbIL.

B obracTy aHa/MMTHYeCKOM reOMeTpHH:

BeKTOpHas anrebpa, npeobpasoBaHue KOOPAWHAT; NMpsiMble Ha MVIOCKOCTH; M/IOCKOCTh U TIPsIMast B IIPOCTPAHCTBe; KPHUBbIE 1 TOBEPXHOCTH
BTOPOTO TOpsAZIKa; MapaMeTpUYecKoe 3ajjlaHie JIMHWKA U TIOBEPXHOCTeH; MojspHas CHCTeMa KOOPAWMHAT Ha TUIOCKOCTH; LWIMHAPUYecKne W
cdepuueckue cUCTeMbl KOODAUHAT B TIPOCTPaHCTBe.

B obnactu Teopun anddepeHManbHBIX ypaBHEHUI:

MOCTAaHOBKA 3a/lay, MPHUBOASAIIMX K OOBIKHOBEHHBIM JuddepeHIMaIbHbIM YPaBHEHUsM U CUCTeMaM AvddepeHIMaIbHbIX ypaBHEHHU;
yC/IOBUSI CyIIeCTBOBAHMS UM eQWHCTBEHHOCTH pelleHust 3ajauu  Komm ans  opHoro auddepeHLanbHOTO ypaBHEHHWSI M CHUCTEM
IuddepeHLIManbHBIX ypaBHEHUH;

YMeHus:

B ob/1acTi MaTeMaTHueCcKOro aHanusa:

MPOM3BOAUTD OTEepaliy HaJ, MHO)KECTBAMM; HAaXOZUTh TOUHbIe W BepXHHe W HIDKHME T'DaHULbl OrPAHMYEHHBIX MHOXKECTB; BBIUHC/IATH
nipefesbl QyHKLUK U TOC/Ie0BaTeIbHOCTE!H; BEIUUC/ISITH MPOU3BO/HbIE U AuddepeHLuab o6oro nopsigka GyHKLUN, 3aaHHbIX IBHO, HESIBHO
Y TlapaMeTPUYecKH; HaxXO/WThb ypaBHEHWs KacaTe/lbHBIX M HOPMaseil K TJIOCKMM KPHMBBIM; TIPOBOJUTH IOJTHOE HCC/Ie/JOBaHHe U TTOCTPOeHHe
rpadukoB GYHKIMA OJHOW TePeMEeHHOM; MosyyaTh pasfiokeHus QyHKIuWE 1o ¢opmyne Telisopa ¥ KUCMOMB30BaTh WX AJis MPUOIKEHHBIX
BBIUMC/IEHHH; peIlaTh 33/jauil Ha SKCTpeMyM (PYHKLMH; BEIUUC/ISTE Heollpee/IEHHBIEe U OIpe/ie/IéHHbIe HHTerpabl GyHKIHUH OfHOW TTepeMeHHOH;
NIPOBOAUTH pa3/ioKeHHe (YHKLMI B CTeleHHbIe Dsi/ibl, UCIO/Ib30BaTh IO/Ty4YeHHble Pa3/IOKeHUs Ji/isi TIPUO/IMDKeHHBIX BbIYMC/IEHUH 3HaueHuH
(GyHKIMY, eé TPOM3BOAHBIX M WHTErpajioB; HAaXOAWTh CYMMBI PsiZJOB; BBIUMC/IATH Ipefernbl (YHKIMH HeCKOTBKUX INepeMeHHBIX; BBIUHC/ISTh
Npou3Bo/HbIe U AuddepeHLpabl 1r060ro NopszKa (yHKIM, 33laHHbIX SIBHO, HESIBHO UM NTapaMeTpUueCcKy; HaXO[UTh YPaBHEHMs KacaTe/bHbIX 1
HOPMaJIbHBIX TUIOCKOCTeH K MPOCTPAHCTBEHHBIM KPHBBIM, KacaTe/lbHbIX TJIOCKOCTeH W HOpMaseil K roBepxHOCTsiM; \B obmactu jmHeitHOMH
anre6pbI:

MPOM3BOAWTD OIepaLiiy HaJ, MaTpULiaMM; HaXOAWTh OOpaTHYIO MAaTpHLly, PaHI MaTpHIl; pelllaTh MaTpHUUYHble ypaBHEHHWs; NIPOBOJHUTH
WCC/IefIOBaHME CHUCTEMBbl JIMHEHMHBIX anrebpalvyecKux ypaBHEHHI Ha COBMECTHOCTb C MOMOLIbI0 TeopeMmbl KpoHekepa-Karesmm; HaxoauTb
pellieHre KBa/JpaTHOW HeOHOPOZAHOM CHCTeMbI anrebpanyecKyX JMHEHHBIX ypaBHEHHH ¢ Tiomolikio popmyn Kpamepa.

B ob/1acTy aHa/IMTHYeCKOH reOMeTpUH:

CTPOUTH KpUBBIE U TTOBEPXHOCTH BTOPOTO IOPsZIKA, NTapaMeTpHUeCcKH 3a/laHHble JIMHUM U TTOBEPXHOCTH, KPHBbIE B TMOJISIPHON cHCTeMe
KOOpJMHAT.

B obractu Teopun AnddepeHanbHBIX ypaBHEHUI:

HaxOAUTh 0obIilee W yacTHOe pelneHust AU bepeHLHanbHOr0 ypaBHeH sl U cucteM AuddepeHIManbHbIX YPaBHEHUH; HAXOAUTb 0COObIe
TOUKH ¥ 0COOBIe pellleHVsT; TIOHIKAaTh MOPsZIoK v depeHIfanbHOr0 YpaBHeHHS;

HABbIKU:

OBrajieTh OCHOBHBIMM ~MareMaTHYeCKUMH (opMysnamu, MeTogamMd M criocobamMy WX TIpUMeHeHWs /IS pellleHWs  3ajiaq
eCTeCTBEeHHOHAYYHbIX U TeXHUYeCKUX JUCLIUILIMH.

OIIK-2

3HAHUA:

B obnactu mmHeliHOM anre6psi:

KBa/JjpaTU4Hble GOPMbI, UX TIPUMeHeHUe [Jis TIpUBefleHus] ypaBHeH!H KPUBBIX U MOBEPXHOCTell K KAHOHUYeCKOMY BU/Y U [JIs pellleHust
3a/1a4 Ha SKCTPeMyMbI GYHKIMH HeCKObKUX MepeMeHHBIX.

B ob/1acTy aHa/IMTHYeCKOH reOMeTpUH:

BeKTOpHas anrebpa, mpeobpasoBaHie KOOPAWHAT; MPsSMbIe Ha MVIOCKOCTH; TIIIOCKOCTh U TIPSIMast B TIPOCTPAHCTBe; KPHUBBIE ¥ TIOBEPXHOCTH
BTOpOro MOpsifiKa; MapamMeTpUueckoe 3ajlaHue JMHUN U IOBepXHOCTel; MOJsIpHAas cUCTeMa KOODAMHAT Ha IJIOCKOCTY; LMIMH/PUYEecKue U
ceprueckiie CHCTEMBbI KOOPAHHAT B IPOCTPAHCTBE.

B obnactu Teopuu AuddepeHiuanbHbIX YPaBHEHUIA:

Haua/bHBIX YCJIOBUH U pellleHnH AnddepeHnanbHbBIX ypaBHeHHI; Hanbonee yacTo BCTpeyvaromyecs AnuddepeHijanbHble ypaBHeHUs (C
pasfie/ISIIOIIMMUCS T1epeMeHHbIMY, OJHOpOJHble, JUHeMHble, B MOMHBIX AuddepeHlanax); ypaBHeHHs! BBICIIMX MOPSJKOB, [OIyCKaroliye
TIOHIDKeHHe TIOpsi/Ka; JIMHelHble AuddepeHIHaIbHbIe YPaBHEHHUs BBICIINX MOPSKOB, IIOCTPOeHHe MX 0OIero perreHus:; HH3NUeCcKUil CMbICT
pellIeHuni OAHOPOAHOTO ¥ HEOJHOPOAHOro AuddepeHIuanbHbIX YPaBHEeHHH C MOCTOSIHHbIME K03 duipieHTaMu (CBOOOJHbIE ¥ BBIHYXK/EHHbIE
KorebaHsT); TIOCTAHOBKA KpaeBBIX 3a/ja4, IPAaHMYHBIX yCa0BHUH. CrcreMsl g depeHIManbHbIX YPaBHEHHH B KaHOHMUYECKOW M HOpPMaJIbHOM
¢dhopme, MaTpUuHasi 3amucCh CUCTEMbI; CBs3b CHUCTeMbl AvddepeHIManbHbIX ypaBHeHUH B HOpManbHOUN (opMe ¢ ofHuUM AuddepeHIManbHbIM
ypaBHeHHeM — Oro TOPsi/Ka; JMHelHble cucTeMbl fuddepeHLanbHbIX YpaBHEHHH; 0HOPOJHbIE JIMHEeHbIe CHCTeMBI; JTUHeHHOe TIPOCTPaHCTBO
peliieHuii, QyHJaMeHTa/bHasi CHCTeMa pellleHHH Kak 0a3uc MpOCTpPaHCTBA peLIeHui; MeTo[ Oisiepa MOCTPOEHUsT OOIero perieHus [Jist
OfIHOPOZIHOM cHcTeMbI 1 depeHIMaTbHBIX yPaBHEHHH C MTOCTOSHHBIME KO3((UI[IeHTaMu; TeopeMa 0 CTPYKType OOILero pemeHust TMHEHHON
HeoJHOPOAHOH cucrembl [uddepeHLManbHbIX ypaBHeHWI, MeTOJ BapUallui IIPOMU3BOJIbHBIX IOCTOSIHHBIX M MeTO[, HeoIlpefle/éHHbIX
K03 (HUILMEHTOB pellleHus CHCTeM; YCTOMUMBOCTh pellleHus AnddepeHIManb-HOT0 ypaBHeHN)s, Onpefie/ieHre 1 UCC/e/joBaHNe Ha yCTONUMBOCTD
TPUBUA/IBHOTO PelleHs! OfIHOPOJHOM CUCTEMBI, CBSI3b C KOPHSIMU XapaKTepUCTUUeCKOTO YPaBHEeHMUs;

YMeHus:

B ob/1acTi MaTeMaTHueCcKOro aHanusa:

BBIYUC/ISATE JJIMHBI AYT, TUIOLIAAM TVIOCKMX 061acteif, 00bEMBI M TTOBEPXHOCTH TeJl BPALL|EHHs C MOMOLLBIO OTpe/ie/IEHHOr0 WHTerpasa;
WCC/IeI0BaTh HAa CXOAMMOCTh U BBIYMC/ISTH HeCOOCTBEHHblE MHTErpasbl NepBOr0 W BTOPOTrO POJA; HAXOAWUTH MACCy, CTaTHUecKHe MOMEHTHI,
KOOP/IHATBI IIeHTPa Macc TUIOCKUX (Uryp; IMoyuyaTk pasiokeHHs: QyHKIMil 1o dopmyne Teiiopa ¥ MCIONb30BaTh MX YIS TPHOMMKEHHBIX
BBIUMC/IEHUH; pelllaTh 3afaud Ha SKCTPEeMyM M Ha YC/IOBHBIM 95KCTpeMyM (YHKLMU HeCKOJIbKUX IepeMeHHBIX; BBIUUC/ATh KpaTHble U
TIOBEPXHOCTHBIE UHTETPasbl;
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B obactut mMHelHOH anreGpsi:

BBIUMC/IATh OTpe/ie/IUTe/M; HaXOAUTh (yH/IAMEHTAIbHYI0 CHCTEMY pelleHHi OZHOPOJHOM CHCTeMbl anreOpaMvyecKuX JIMHEHHBIX
YpaBHeHHUIA.

B obnacTy aHa/IMTHYeCKOM reOMeTpUr:

CTPOUTH KpUBBIE U ITOBEPXHOCTH BTOPOTO IOPSZKA, AapaMeTPUUeCKH 3a/laHHble JIMHUM U [IOBEPXHOCTH, KPUBbIE B IMOJISIPHOW CHCTeMe
KOOP/IMHaT.

B obtactu Teopun AnddepeHinanbHbIX ypaBHEHHUI:

cTpouTh 00lllee pellleHHe JIMHEHHOrO OfHOPOAHOrO AW(GepeHINaNnbHOTO YpaBHEHUs M CUCTEM JIMHEMHBIX  OfHOPOAHBIX
nubdepeHIanbHBIX YpaBHEHUH; IPUMEHSATh METO/, BAPHALIMK TTPOM3BOJIbHBIX MIOCTOSHHBIX M METOZ, 10700pa YaCTHBIX PeLeHUH I THHEeHHBIX
HeOoZ{HOPOZHBIX A depeHIManbHbIX YPaBHEHHH;

HaBbIKU:

OBna/ieTb MeToJaMH pelleHHs 3a/jau, COCTAB/ISIOLINX OCHOBY NHKEHEPHO-KOHCTPYKTOPCKOM NMPaKTHKH.
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2. MECTO AUV CIUIVIMHBI B CTPYKTYPE OOII BO

Iucuunuia BBICIHASI MATEMATHKA siBrisieTCst JUCLIMIUIMHOM 06s3aTe/IbHOM YacTu 6/10Ka 1 mporpaMMbl MOATOTOBKH 110
Haripae/eHuto 27.03.02 YnpaeneHue kauecmeom.

Copiep>kaHue JUCHUIUIAHBI SIB/ISIETCS JIOTHUECKUM TIPOZAO/DKEHHEM COZiep’KaHMs IIKOJIBHBIX KypCOB U CITY)KUT OCHOBOH Z/IsI OCBOEHHSI
aucuunivie: @PU3UKA, TEOPETUYECKASL MEXAHUKA, MATEMATUYECKHUE METO/IbI B SKOHOMMUMKE U1 YITPAB/IEHHNH,
HAYYHO-UCCJIEMOBATE/IbCKASI PABOTA, OBIIAS TEOPUA W3MEPEHUW, CTATUCTUYECKUE METO/BI
YIIPAB/IEHUS KAYECTBOM, TEOPUSI BEPOAATHOCTEM Y HAUYAJIA MATEMATUYECKOM CTATUCTHUKW, METOJBI
KOHTPOJ/IA KAYECTBA, IUVIAHMPOBAHUE W OPrAHM3AIIMA OJKCIIEPUMEHTA, ®OU3NYECKHME OCHOBBI
MUMKPOJJIEKTPOHUKMH, JIEKTPOTEXHHUKA 1 3JIEKTPOHUKA

TpeGoBaHHMsI K YPOBHIO TOATOTOBKM OOyYalOLMXCsl U NpejiBapuTe/IbHble KOMIIETEHLUH omnpezeneHbl PeziepabHbIM TOCYAapCTBEHHBIM
o6pa3oBare/bHBIM CTaHAPTOM CpefHero obiiero 06pa3oBaHusl.



3. CTPYKTYPA 1 COJAEPXAHUME TV CITUIT/INHBI

OO6i1jast TPYA0eMKOCTb JUCLIUMIUIAHBI COCTaBsieT 14 3.e., 504 u.

3.1. CopepxaHue (AUAAKTHKA) AUCLUIUIMHBI

KYPC

CEMECTP

HaumenosaHue pa3/ie/ioB U IN/JaKTHUECKHX e/IHHHI]

BCEIro

AypuTOpHBIE 3aHATHS
B KOHTaKTHOi (hopme

BCEro

Jlekuuu

TpakTHyeckue

3aHATHA

CamocToaTenbHas

pabora cTygeHToR

%

®opmupyemas

OIIK-1

OIIK-2

Paszpien 1. DleMeHTBI MaTeMaTHYECKOH JIOTHKH H TeOPHH MHO)XeCTB. BemecTsennble uncia. Marpunpl.
1. Maremariyeckas IOTMKa: BhICKa3bIBaHHe, TIPEIMKAT, MHOXECTBO MCTHHHOCTH TIPe/IMKATa, TOX/IECTBO,
NIorMuecKye OnepariuH, CjiejoBaHte, PaBHOCHILHOCTb, KBAHTOP BCeoGLIHOCTH, KBAaHTOP CyILI|eCTBOBAHHS,
KOHTprIpUMep, GopMy/a anreGpbl IOTHKH, TaBTOMOTHs, 0606I1eHHsT 3aKOHOB Jie MopraHa, /j0CTaTouHoe
ycrioBHe, HeobXouMoe ycroBHe, HeobX0MMOoe 1 J0CTaTouHOe yCIoBHe, Teopema, 1leMMa, Ce/ICTBHe,
onpe/ie/leHye, B3aMMHO 06paTHbie M B3aMMHO TIPOTMBOTIO/IOMKHBIE TeOPeMbI, MeToJ| MaTeMaTHue Ko

Hary Lernble, Hble YMC/Ia. BellecTBeHHbIe YMC/Ia M X OCHOBHbIE CBOHCTBA.

TpescTapienye JeiiCTBUTENBLHOTO YKC/A B BU/le 6eCKOHeUHOIt lecaTHuHOIt Apo6u. Teopusi MHOXKeCTB:
MHOXXEeCTBO, paBHbIe MHOXKECTBA, MOJAMHOKeCTBA, OCHOBHBIE Orepali1 Hajl MHOXKeCTBaMM, JiMarpaMmmbl
Diinepa-BeHHa, /|eKapTOBO NMPOM3Be/IeHHE, KOHEUHOE, CYUETHOE M HECUETHOE MHOXECTBO, YTOPsi/J0UeHHbIe
MHOXeCTBa. YHC/I0BbIe MHOXKeCTBA: OKPeCTHOCTH, IMPOMEXYTKH, OTKPbIThbIE U 3aMKHYThIe MHOXKeCTBa,
Tipe/ie/ibHble U U30/IMPOBAHHBIE TOUKH, MHHHMAaJIbHBIA 1 MaKCHMa/IbHBIH 3/IeMEHT, TOUHbIe HWKHAA U BePXHss
TpaHu. 2. AﬁCl'pﬂKTHOE nHeliHOe TIPOCTPAHCTBO. AKCHOMBI 1 OCHDEHHG CJ/IeICTBUSL U3 HUX. HPHMQPH
KOHKPETHBIX JIMHEHHBIX TIPOCTPAHCTB: ﬂqu)METH‘lECKHE EEKTDPH UT A

3aBUCUMOCTb U HE3aBUCUMOCTL CUCTEM BEKTOPOB. Basuc u PpasMepHOCTb JTUHEHHOro TIPOCTPAaHCTBA. Marrpuuu
M orepaliy Hag, MaTpuLiaMi. OCHOBHBIE BU/bI MaTpuLl. OnpesienniTeny MaTpyLl. OCHOBHBIE TEOPEMbI N
CBOJCTBa OMpesiennTeeil.

Pasyien 2. OYHKIHH OT O/HOii BEWIECTBEHHOIH NIepeMeHHO. Pemel-me CHCTeM /IMHEHHBIX ypaBHenHii. 1.
TlonsiTre oTo6pakeHnst. DYHKIAHN OT OAHOM BeIeCTBEHHOI obnacts u
o6macTb obpas u TOUKH U MHOXKECTBA, C/IOKHast yHKLws, rpaduk

[ 3 rpacuka PaBeHCTBO P Kue ¢ , uETHAs 1
HeuéTHast ¢ , obparHast ¢ , OTp: M Heorp: yHKImH, ie ¢
OnemeHTapHble hyHKImHM 1 1X rpadmku. 2. Criocobsl 3ajaHust GyHKIUN: HesBHBIH, TapaMeTpUYeCKHA.
TonsipHast cucTeMa KOOPAMHAT M ocTpoeHHe rpadukos B Heid. 3. Teopema Kpamepa. Peruenue uHeiHbIX
CHCTEM ¥ MaTPHYHBIX YPaBHEHHIi C TIOMOILbIO 0BPaTHOH MaTpHIIbl 1 110 hopmynam Kpamepa. PaHr MaTpHiibl.
Teopema 0 6a3nCHOM MHUHOpe. DJieMeHTapHbie MPeobpa30BaHHs MaTPHL] U CHCTeM JIMHEIHBIX yPaBHEHHIA.
Mertop I'aycca. Teopema Kponekepa — Karie/iim 1 0CHOBHbI@ C/IeICTBHsI U3 Heé.

Paspen 3. Teopus Hi Cucremsl W y i. 1. Unciiossie
NI0C/Ie/0BATE/LHOCTH: CrIOCOG 3ajiaHus, aoapac-rarou.\ue nyo noc. 0CTH.
Ipegen TIOC/IEAOBATE/ILHOCTH, NIOC/IEAOBATE/ILHOCTH, CXOSIHECs K 6ecKoHequoc-m Teopema Bonbrjaso-
Beiiepurrpacca, ¢ Ta/bHEIE T10C. ‘T, Kputepuii Komm. TIpocreiiimie coiictsa
CXOAALMXCA TOC/efioBaTeNbHOCTeN. 2. Tipejien (yHKLH: 4Ba ONpe/ie/ieHusi i MX PaBHOCH/IBHOCT, TIpejient
(yHKLIH Ha GeCKOHeYHOCTH. EIMHCTBEHHOCTE Mpe/ienia, TEOPEMBI O Tpeje/iax CyMMBbI, PasHOCTH,

TIpC ¥ YaCTHOTO ABYX (DYHKLIA, TeOpeMa O Mpejienie CI0KHOI QYHKLMH, TeOPEMBI CPaBHEHHSL.

TeopeMa 0 MOCTOAHCTBE 3HaKa. O/IHOCTOPOHHHME TIpefjeNtbl. 3. 3amMeuare/IbHble Mpe/ieNbl. BeckoHeuHo Manbie n
6eckoHeuHo 60/bIMe (YHKLMM: CpaBHEHHe 6eCKOHeuHO 60/IbIINX U 6eCKOHEeYHO MasIbIX (QYHKLMI

( THOCTb, CUMBOJIBI 0, O, TOPsIZI0K ManocTH GyHKIN). 4. PacKpbITHE HeOMpe/e/IéHHOCTe. TeopeMa
0 3ameHe GeckoHeyHOo ManbiX GyHKIiH Ha 1e s M O} )

Ornipe/iesieHne NOKA3aTe/TbHOM U CTeNeHHOH ¢ . 5. O ocTH B TOUKe U
Ha MHOXKeCTBe, THITbI TQOPEMI:[ o p (OCTH CYMMBI, Pa3HOCTH, MPOM3Be/IeHUs U YaCTHOrO

) i1, Teopema o TH yHKuii (MpaBusIo 3aMeHbl
nEpeMEHHOH TIPH BBIYHC/ICHHH TIP ciieacTaie 0 “TH QYHKLIH,

napaveTpuueckum o6pasom). 6. ColicTea dy , Herp B TOUKe: OTp: T, C

3HaKa. CBOICTBA (YHKLIMH, HErIPepbIBHbIX Ha OTpe3Ke: TeopeMbI BeiiepiTpacca, Teopema 0 POMEKYTOUHOM
3HaueHHH, O MHO)KECTBE 3HaueHHi1, Teopema 06 06paTHON (GyHKLUK. DieMeHTapHble GYHKLMH U UX
HEMpPephIBHOCTb. 7. [eoMeTpHUecKie BeKTOPbI M HX OCHOBHbIE CBOMCTBA. [leKapTOBEI KOODJHHATEI BEKTOPOB 1
Touek. CKa/IAPHOE MPOH3Be/ieHHe TeOMETPHUECKHX BEKTOPOB. BeKTOPHOE 1 CMelllaHHOe NPOM3Be/ieHHe, HX
(OCHOBHbI€ CBOHCTBA.

42

40

Paspen 4. 1] u gudd: AHanuTHYeCcKas renMe'rpnn. 1. Onpegenenue
TIPOM3BO/HO, 1eBast M NPaBast NPOM3BOJHbIE, TEOPEMa O
MeXaHHUeCKNii M reoMeTPHUIECKHii CMBIC/ IPOM3BO/HOM, KacaTe/bHas 1 HDpMa.'Ilz K rpaduKy d)ym(uuu,

TMPOH3BO/IHbIE OCHOBHBIX 3/IeMeHTapHbIX () . Teopembi 0, OCTH CYMMBbI, Pa3HOCTH,

M YaCTHOTO /IByX X by L1 CTIOXHOI
nddeperLupoBaHie 06paTHON GYHKLMK 1 (YHKLMH, 3a/laHHBIX apaMeTPUYEeCKHM CIOCOBOM /I HesIBHO.
[Huddepentiran GyHKLHH, ero 0CHOBHbIE CBOICTBA, HHBAPHAHTHOCTB (hOPMBI TepBoro Auddepentmana. 2
TeomeTpuyecKHii CMbICTT yuana. Ero ucl 0 BBIUHC/ICHHS

ans
) . 3. TIp u gudpdep /bl BBICIIHX TI0psiZiKOB. Teopemsl depma, Ponns, Jlarpanika,
Koum u ux npumenenye. ITpasuno Jlornmrans. 4. ®opmyna Teiinopa gis Muorousena, ¢popmyna Teiinopa
OCTaTouHbIM WieHoM B opme TTearo u B opme Jlarparka. Pas/iokeHH e 0CHOBHBIX EMEHTaPHBIX c})yHKuqu
o opmyam Temopa 1 Makrnopena. Ipumerertie dopwybt Teiiniopa Ais IPUOIMKEHHBIX BLIHCTCHHA. 5.

Ucc yCII0BUS CTH () ; SKCTPEMyMbI yHKIMn,
HEeoOXOJMMOe M JOCTATOUHbIE YC/IOBHS; OTHICKaHHe HaHGO/IBIIEr0 M HAHMEHBIIIEr0 3HAYeHHH (QyHKIHH;
HCC/IefjOBaHHe BBITYK/IOCTH (YHKIM, TOUKH riepern6a; acuMnToTs! (yHKIiA. 6. Vcronb3oBanme
PACCMOTPEHHBIX MaTeMaTHUeCKHX MeTOJ0B B MPAKTHHUECKOH JesTeTbHOCTH. 7. TIpAMast TMHHUS Ha MI0CKOCTH.
Pas/uHbie GOPMBI ypaBHeHHii MPAMOH, Yro Mey IByMst psMbiMi. KpuBbie BTOPOro nopsi/ka Ha
n10cKOCTH. TTpsiMas M MJI0CKOCTh B MPOCTPAHCTBe, pas/inuHble GOPMbI HX yPaBHEHHIL. Yribl MeX1y
NPAMBIMH, TI0CKOCTSIMH, TIPSIMO# M TIOCKOCTBIO. [TOHsITHE 0 rHIepriiockocTH. [T0BepXHOCTH BTOPOro
rnopsizika. 8. KomriekcHle uncia. [lefictsusi ¢ Humu. leoMeTprueckoe npejicTaB/ieHHe KOMIIEKCHOTO YHC/Ia.

62

Bcero 3a 1 cemectp

180

172

30

Paspen 5. HeonpejeéHHbIi HHTerpas 1 ero i TIe i MHTerpas 1 ero
(OCHOBHbI€ CBOHCTBA, Tab/Lia HHTErpasoB, MHTErPUPOBAHHE MO YACTSAM M C TIOMOLI[BIO 3aMeHbI MepeMeHHO.
MHOrou/IeHbl M PaLjHOHaIbHbIe APOOH. Teopemm Taycca u Besy, pasnoxeHune MHOrousieHa ¢

leficTer TamMHi Ha ¥ KBa|paTHyHble MHOXKHTE/IH, PaljHOHa/IbHbIe POOH,
PpasjiokeHHe NPaBHILHOI PaLHOHA/ILHOI POGH Ha MpocTekiMe. MiHTerpupoBaHHe palMoHa/bHBIX ApoGeit 1
HEKOTOPBIX MPPALIMOHA/ILHBIX M TPAHCLeH/IeHTHBIX (DYHKLMii, IPUMephI HebepyIIMXCs HHTerPasioB.

47

10

Pa3pen 6. O @ it unrerpas. Ol i MHTerpas u ero ceoiictsa. 3azaum, NpUBOASILKE K
TIOHATHIO @ ‘0 unTerpana. Onp il uuTerpan u ero ceoiictea. OnpeyienéHHblil HHTErpan ¢
riepeMeHHBIM BepxHUM nipezenoM. Teopema Bappoy. ®opmyna HetotoHa-JleiibHua. MHTerpiuposatue no
4aCTAM 1 3aMEHOi TIepeMeHHOii B onpezienérHoM uurerpare. Kiacce GyHKuuii, uiTerpupyemuix no Pumay.
TeopeMmsI 0 cpeziHeM. [IPU/IOXKeHHs ONPe/ENIEHHOT0 HHTErpaa (BBIMHC/IeHHe TLIOM{a/iei, /AH AT, oﬁxeMoa
Ten i Ap.). HecoGCTBeHHbIe HHTErPasbl ¢ GecKo! H OT Heorp

OCHOBHbIE CBOCTBA. [IPH3HAKH CPaBHEHHs TPH MCC/TeJOBAHMH CXOJMMOCTH HECOGCTBEHHBIX nHTerpanoB.
AGcomotHast cxogumocTs. Popmynia HeroToHa-JleiiGHuMa /st HecoGCTBeHHBIX HHTerpanos. TloHsTie
[IaBHOTO 3HauYeHHs HeCOGCTBEHHOTO MHTerpaa. aMma-yHKIs.

10

Paspen 7. KpuBo/uHeiinp1e uHTerpasbl. Bekrop-yHKis CKansipHoro aprymenta. Kpusbie B peanbom
MPOCTPAHCTBE M HA IVIOCKOCTH. [l/IMHa KUBOH B peajlbHOM NPOCTPAHCTBe M Ha IIOCKOCTH. KacaterbHbiii
BeKTOp KPHBOH. KacatesibHas 1 HOPMA/IbHAs! [I7I0CKOCTE KPHBOIA. PerysipHas kpuasi. HarypasnbHbiii napavetp
¥ HaTypasibHoe ypaBHeHHe KpHBoii. Kpususna KpHeoii. CkassipHoe rosie. KpusomHelikbiii HHTerpas nepsoro
Pojia M ero dusnyeckas MHTeprperanys. BektopHoe nose. OpreHT KpuBas. K|

MHTerpasl BTOPOro pojja 1 ero GpMsnyeckHii cMbici1.

10

Paspen 8. Paapl. Onpe/ierieHye YHCI0BOro psijia. Beruncrerye CYMMbI PSI/ia 1O OTIpe/ie/IeHHIO. Pap
reomeTpHyecKoi mporpeccuy. Teopema 0 CXOAHMOCTH i c 51 PAJIOB M Teopema
0 CXOAMMOCTH Psi/la C OrPaHMYEHHBIMH YaCTHUYHBIMM CyMMamu. Kpurepuit Koum cxogumocTy psja.
HeoGxoanMBIi MPU3HAK CX0AUMOCTH. ['apMOHHUeCKHit psiji. ABCOTIOTHas 1 yC/IOBHAsE CXOAMMOCTS. Teopema o
CXO/MMOCTH abCOMIOTHO CxopsIerocs psijia. IpusHaku cpaHenusi. [Tpustak [lanamGepa. Pajka/ibHbli
npusHak Kowm. VHTerpabHelii npusHak. OB0BILEHHbIH rapMOHUUECKHIT Psifi. 3HAKOUePEAYHOLHeCs Psijbl.
Teopema JleiiGuuia. Teopema Pumana. ITepecTaHoBOYHOE CBOICTBO aBCOMIOTHO CXOASLUXCS PSJ0B.
DYHKLMOHABHEIE TI0C/IeJ0BATeLHOCTH 1 Psijibl. IX CXOAMMOCTD. PaBHOMepHas CXOAMMOCTD. Kpurepuii
Kowm i cxogMoCTH. THBIH NpusHaK Beiiepiurpacca. TeopeMbl: 0 pesiefie CyMMbl, 0
0CTH CYMMBI, 0 JU(d ¥ MHTErpUpOBaHiy cyMMbl. CrereHHble psibl. Teopema

ABesnsi. PaJiyc 1 HHTepBa/l CXOAMMOCTH. CBOHCTBA CTENEHHBIX PsiZOB. Psiibl Tewlopa 1 MaknopeHa.
Kputepuii 1 npusHak cxogumocty psija Teiinopa. P OCHOBHBIX () . 1]
BBIUHC/IEHHS C TIOMOLIBIO PS/IOB.

10

144

12

132

40

40

Bcero 3a 2 cemecTp

Paspen 9. Teopust il HeQ O6nmact "
HECKO/IbKMX TepeMeHHbIX: OTKPbIThbIE, 3aMKHYThIe, OFDHHH‘IGHHMG JTMHEHHO CBfI3HBIE, BblﬂyKJlble Hpegen u
HETpPepbIBHOCTb (YHKLMH. YacTHbIe M ero
VIHBapHAHTHOCTb (POPMBI TIOTHOTO Aud)d)epeﬂuuana. Kaca'renbﬂaﬂ TIIOCKOCTh ¥ HOPMasib K MOBEPXHOCTH.

o rpajueT. IT] b BBICIIMX TOPA/KOB. Popmyna
Teiinopa. OCHOBHbIE TeOpeMbI 0 HesiBHBIX (yHKIsX. HesiBHbIE (DYHKIMH, X CyILleCTBOBaHHE U
M UX SIKOOMaHBI. YCIOBHS He3aBMCHMOCTH

CHCTEML (yHKuuii. Teopema 06 0GpaTHOM 0TOGPaKeHHH. KCTPeMyMbI (YHKLHi HECKONBKHX TIepeMeHHbIX.
M JIOCTaTOUHBbIe YC/IOBHsi 9KCTPeMyMa. YC/IOBHBIH IKCTpemMyM. MeTos MuOkuUTenel Jlarparika.

48

46

10

Paznen 10. NBHBIE Y Cucremsl . Pu3rueckue
M NpAaKTHYeCKHe 3a/au, K TIepBOro rnopsyka.
SaAaua Ko, TEOpeMa CYLLIeCTBOBAHUS U €[JMHCTBEHHOCTH pelleHust 3a/iauu Koum. OcoGble periueHus

7

10
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ypaBHeHHii. OCHOBHBIE KJIacChl ypaBHeHHii, HHTerpupyeMble B KBaj[paTypax: C pas/e/siomuMIcs

TepeMeHHBIMH, C O/IHOPO/HOM MPaBOH YacThIO, B TIO/HBIX

/IMHeHHBIX ypaBHeHui. YpaBHeHust bepHysuid, Jlarparka 1 Kiepo. [InddepeHriyanbHble ypaBHEHHs BBICLIMX

MerTopp! pertienust

nops/KoB. 3ajiada Koy, YpaBHenus, Jomnyckatoiye nopszka. JIi
y O Tenb 0 1 ero cBoicTBa. PyH/IAMeHTa/bHasi CHCTeMa pereHnid. Obijee
0 u p 0 i1. MeToy Jlarparka BapHaLu NOCTOSHHBIX. JINHelHbIe

¢ noc
cucrema

Tamu.

Crie oro Buyia. Ho

C NIpaBoii YacTeio
ii. BekTopHas 3anuchk. 3ajiaua

HEO/IHOPO/JHBIX CHCTeM. YCTOHUMBOCTL AudepeHIIHaNbHBIX YpPaBHEHHI i
Mertog dyHKLmit JIsmyHOBa.

Koum. Teopema CyijecTBoBaHus 1 eJMHCTBEHHOCTH peleHus 3aaun Koim. CucTembl TMHEHHbIX
muddepeHIIabHBIX YPaBHEHHI C IOCTOSHHBIME KO3(hHLMenTaMu. MeTo/bI PeLIeHH s OHOPOAHBIX H

cucreM. ToUKH TI0KOS, MX THITBL.

Paspien 11. Kpatubie unterpansl. [[BoiiHoi 1 TPOIHOM HHTErpasibl, UX CBOMCTBA M UX MPHUIOKEHHS.
CBe/leHHe KPAaTHOrO MHTErpajia K OBTOPHOMY. 3aMeHa IepeMeHHbIX B KPaTHBIX HHTerpanax. [lo/spHbie,

KHe  cepryeckue b1, T1 THbIE MHTETPa/ibl, UX CBOMCTBA H BHIYMCIIEHHS.
TeomeTpiyecKue 1 Kie KPATHBIX, MHBIX 1 T “THBIX HHTETPa/IOB.
2 3 (CKa/IIpHOE U BEKTOPHOE rorie. LIMPKy/ISILks BEKTOPHOTO MOJIst BAOIb KpHBOit. ®opmyna ['puHa. Yenous 76 2 1 1 74 10 10
TOTEHIHATbHOCTH BEKTOPHOTO M0/l Ha T/IOCKOCTH. TI0TOK M0/Is Yepe3 MOBepXHOCTh. JiBepreHuus
BEKTOPHOTO 110715, eé usnyeckuii cvpicst. dopmyna Faycca — OcTporpaackoro. POTop BEKTOPHOTO MO/,
Orneparop I'amunbsrona. @opmysia Ctokca. IToTeHIpanbHOe ro/e, ero CBOWCTBA. YCIOBHS MOTEHIHaIbHOCTH.
I; noTeHLuana. CoseHol 0€ [1071e 1 ero CBOMCTEA.
Bcero 3a 3 cemecTp 180 8 4 4 172 30 30

Bcero no AHCIHIUIHHEE

504 28 16 476 100

100

3.2. AyANTOpPHBIN NPAaKTHKYM

Ne Oobem,
n /;1 Homep 1 HanMeHOBaHHe pa3/je/ia JUCHUITHHBI TeMa NpaKTHYECKOro 3aHATHS ayp.
4acoB
1 . MHoxkecTBa 0.25
Pazgen 1. DemMeHThI MaTeMaTUUeCKOM JIOTUKY U
2 Onpegenuren BTOPOIro U TPEThEro MOPsI/IKOB. 0.5
Teopur MHOXXeCTB. BelrlecTBeHHble uncia. MaTpuLbl. —
3 Martpuuipl. [lelicTBUSI C HUIMU. 0.25
4 |Pasgen 2. ®YHKLMH OT O/JHO BEIL|eCTBEHHOM DneMeHTapHbIe QYHKIUU 0.5
5 |mepemeHHOH. Pewienue cucteM TMHEHHBIX yDaBHEHHUH. |PelieHue CHCTeM JTMHEMHBIX ypaBHEeHUI 0.5
6 UucioBele noc/ae0BaTe/IbHOCTH 0.25
7 BeckoHeuHO MaJible v GecKkoHeuHo Gosblive QYHKLMH. 0.25
8 Paspen 3. Teopust ipefenioB. HerpeprIBHBIE (DYHKIMH. P - = 025
CucTeMbl TUHEHHBIX ypaBHEHHUIL. aCKpeITHE HsOHpeAEJ'[eHHOCTePI :
9 BexTopel. [leiicTBus ¢ Bektopamu. CKassipHOe, BeKTOPHOE U 0.25
CMelllaHHOe TIPOU3BeJleHue. ’
10 TIpou3Bo/HbIe ePBOro MopsjKa 0.5
Paspen 4. [Tpon3BozHble U fuddepeHLabl.
11 TIpyMeHeHue POU3BOJHBIX 0.25
AHanUTHYeCKas TeOMeTpUsL. -
12 Bs3anmHoOe pacro/ioykeHue NpsiMON 1 IJIOCKOCTH B IIPOCTPAHCTBe. 0.25
Bcero 3a 1 cemecTp 4
13 [NozBenenue nog auddepeHnran. VIHTerprupoBaHye 0 YacTsIM. 0.5
14 VHTerprpoBaHue fpobeit 0.5
15 [PasAens. Heoripe/ienéHHbIN MHTETPasI U er0 CBOMCTBA. |MIHTerpupoBaHue UPPALMOHA/IBHBIX ¥ TPUTOHOMETPHYECKUX 05
npobeii. ’
16 3amMeHbI TIepeMeHHOM 0.5
17 N . IIpusoxxeHust onpesie/I6HHOTO UHTerpaaa 1
Pasgen 6. OnpegenénHblil UHTerpasl. =
18 Heco6cTBeHHbBII HHTerpas 1
19 . KpuBosHeliHbIe HHTerpassl I poza 1
Paszen 7. KpuBonvHeliHble MHTErpasbl. ~
20 Kpusonmnelinsle nHTerpas 11 poga 1
21 UuncnoBble psijbl 1
22 |Pa3pen 8. Psjbl. CrerneHHble bl 0.5
23 DyHKLMOHA/IbHBIE PSi/ibl 0.5
Bcero 3a 2 cemecTp 8
24 Kacare/ibHast 710CKOCTb ¥ HOPMaJlb. 0.25
5 Juddepennypoanye QyHKLNN HECKONBKHX MepeMeHHbIX. 025
” CrnoxxHast KI{¥isT, TapaMeTpHyeCKY 3a/JaHHAast, HesIBHO 3aflaHHasl. ’
Pasnen 9. Teopust GpyHKIMI HeCKOIBKUX TTePeMeHHbIX. by, nap P A . aA
26 ITpousBoaHble U AuddepeHIabI IepPBOro nopsaka. IIpoussogHble 025
BBICLLIErO M0psi/Ka. ’
27 OKCTPeMyMBEL. 0.25
28 b " c Oy 1 nopsgxa 0.5
asgen 10. [IuddepennyanbHble ypaBHeHust. CUCTEMbI
29 o Aundpdepenny cyp OJ1Y BbICIIMX MOPSJKOB 1
[ depeHLaNTbHBIX YPaBHEHHH.
30 Cucrembl O1Y 1 nopsigxa 0.5
31 /JIBOiiHBIe WHTETpasTbl 0.5
32 |Pasgen 11. KparHble uHTerpasisl. TpoliHble UHTerpasIbl 0.25
33 IToBepXHOCTHbIe UHTETpasibl 0.25
Bcero 3a 3 cemecTp 4
3.3. CamocrosTenbHas padora crygenra (CPC)
Ne O0beMm,
i Homep 1 HauMeHOBaHHe pa3/e/ia JUCIUILTHHBI Copepixanue y4eGHOro 3a/JlaHUs 4acos
Pasgen 1. DneMeHTbI MaTeMaTHUueCKOM JIOTUKY U TeEOPUH MHOXKeCTB. " "
1 Perenue 3az1au Ha TeMy: "MarpuLibl ¥ OrpezenuTeny 35
BewecTBenHble uncia. Marpuipl.
7 Pewienue 3az1au Ha TeMy "CBOICTBa 371eMEHTaPHBIX 17
Paszen 2. ®yHKUMY OT OHOM BelljeCTBEHHOM NepeMeHHOM. dyHKUTH"
3 PertieHre crcTeM JIMHeIHbBIX ypaBHeHUH. Perenue 3az1au 1o Teme: "CHUCTEMBI IMHEWHBIX 18
ypaBHeHUI"
4 Pemtenue 3azau o Teme: "IIpegensr” 20
Paspen 3. Teopwus nipesiesioB. HerpepriBHbIe (yHKIMH. CHCTEMBI A - PeA
5 |MMHEHHBIX ypaBHeHHi. Pentenue 3aziau Ha Temy: ""CKa/IsIpHOe, BEKTOPHOE U 20
CMellaHHOe Npor3Be/ieHue’".
6 b ATl A Perenue 3aziau 1o Teme: "IIpousBogHble” 20
aszen 4. [TpousBogHsle 1 AuddepeHLanel. AHaTUTHYeCKast
7 FEOﬁETpHH P A A pepenyy Pemenvie 3agau o Teme: "TlocTpoenue rpadrkos” 20
8 ) Perenue 3aziau 1o Teme: "AHanMruyeckas reomeTpus” 22
Bcero 3a 1 cemecTp 172

|
8
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9  |Pasgen 5. HeonpeseiéHHbIN UHTETpa U €ro CBOMCTBA. Pemenue 3az1au Ha Temy: "HeornpeienéHHbIi nHTerpan” 44
10 Perienue 3agau rno teme: "IIpunokeHust onpe/ieéHHOTO 23
Paszen 6. OnpeenéHHbIN UHTErpasl. uHTerpana”
11 PernieHvie 3a/au 1o Teme: "HecobcTBeHHbIH nHTErpan” 11
12 PEIJ_I(?'HPIE 3aau 1o teme: "KpuBosiuHeiiHbIe MHTerpasibl | 12
Pasnen 7. KpuBosmiHeliHble HHTET Pk, PoAd <
13 Pemrenue 3azau rno teme: "KpuBo/1HeliHble HHTeTpaibl 12
II popa"
14 |Pasgen 8. Papipl. Pemenue 3asau Ha Temy: "Pazgbr” 30
Bcero 3a 2 cemecTp 132
15 |Pasgmen 9. Teopusi GyHKIMI HECKOJILKUX ITepEMEHHBIX. Peutenue 3a5a4 na emy: "Ildgep e:—mup OBaHKe 46
(DYHKIMH HeCKOJIBKMX ITepeMeHHBIX .
16 Perrenyie 3a/ia4 Ha TeMy: " YCTOWUHBOCTB" 20
17  |Pasgen 10. Iucdepenipantchele ypaBHeHUst. CUCTEMBI Peiiere 33534 1a Temy: "/:ll/l‘fibd)ep CHLHAIILHbIE 20
i depeHIaNbHBIX YDaBHEHHUH. YPDABHEHHA [1EPEOTO MOPAAKA -
18 Perrenyie 3a7a4 Ha Temy: "InddepeHnyanbHbie 12
YpaBHEeHUsI BBICIIMX MOPSJKOB".
19 Perenue 3aau Ha TeMy: "[loBepXHOCTHBIE MHTerpasbl" 20
20 Paszen 11. KpatHbie uHTerpasL, Pelienue 3aziau Ha Temy: ",HBO?HI:IE HUHTerpasbl” 20
21 Perienue 3agau Ha Temy: "TpoliHble UHTerpasbl” 20
22 Perienue 3azau Ha Temy: "Teopus nons" 14
Bcero 3a 3 cemecTp 172
4. ®OPMbI KOHTPOJIA OCBOEHUSA JUCIIUIL/INHDBI
CEMECTP HEJE/IN CEMECTPA
1[2] 3 [4]5] 6 [7[8][9] 10 [11] 12 13 14[15] 16
1 BII3 ap ap mud. 3a4.
BII3 ap ap ap uc. 3a4.
3 BII3 ap ap ap

YcnoBHbIe 0603HaueHNS:

[P — nuiarHoCTHYecKast pabota;

BII3 — Bonpocel/3aanus 1o TemMam I13;
mud. 3au. — quddepeHLpOBaHHbIN 3aueT;
. 3a4. — auddepeHINPOBAHHBIN 3auerT.

TeKyImuii KOHTPOJIb YCIIeBaeMOCTH CTY/IeHTOB IIPOBOAUTCS B JUCKPeTHbIe BpeMeHHble HHTePBa/IbI B CIeyIOLUX GopMax:
JIMarHoCTHYecKast pabora;
BOMPOCHI/3a/jaHus 1o Temam I13.

ITpomeKyTo4Has aTTecTalus NPOBOAUTCS B hopMax:

b depeHIPOBaHHBIN 3a4eT;
9K3aMeH.
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5. YAEBHO-METO/JJUYECKOE 1 MTHO®OPMAIIMOHHOE OBECIIEUEHUE
JUCIATUTAHBI

5.1. OcHOBHas MTepaTypa No AUCLMITIMHE:

1. A. H. KanatHukos, A. I1. KpuiieHko. . AHanuTuyeckasi reometpusi. M.: M3a-so MI'TY um. H. 3. Baymana, 2019, s51. pec.
. A.TI. INotanos. . JIuHelHas anare6pa U aHaUTHYecKast reoMeTpusi. Mocksa: FOpaiit, 2020, 351. pec.
3. A. I1. Psbyuiko. HAMBHAYyanbHBIE 3a/laHusI TI0 BBICIIeH MateMatrike. U. 4 OneparpionHoe ucuriciende. BI'TY "BOEHMEX" um. [1. @.
YctuHoBa, 2007, 3:1. pec.
4. A. T1. Psbywko. VIHauMBHAYyasIbHbIe 3a7aHust Mo BeICIIeli MaTeMatuke. Y. 4 OnepauponHoe ucuucienye. BI'TY "BOEHMEX" um. . ©.
YctuHoBa, 2007, 198 3K3.
5. A. I1. Psbyuiko, B. B. Bapxatos, B. B. [lepxaBer]. IHAMBH/ya/IbHbIe 3a[jaHus 110 BbICIIel MaTteMaTrke. Y. 2 KomriekcHble uncia. BI'TY
"BOEHMEX" um. [I. ®. Yctunosa, 2007, 351. pec.
6. A. I1. Psbyuko, B. B. Bapxaros, B. B. [lepxasel. Pager. BI'TY "BOEHMEX" um. []. @. YctuHOBa, 2007, 146 7K3.
7. A. T1. Psbyuko, B. B. Bapxartos, B. B. [lepkaBel1. H/¥BH/yaibHbIe 3a/jaHus 10 BbIciieit maremarrike. Y. 3 Paael. BI'TY "BOEHMEX"
um. [. ®. YeruHoBa, 2007, 351. pec.
8. A. II. Psiby1uko, B. B. Bapxaros, B. B. [lepxaBe1. VIHAuBHyanbHble 3ajaHus M0 Bbicieii Matematuke. U. 1 JIuHeliHast 1 BeKTOpHast
anrebpa;. BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2007, 917 3K3.
9. A. II. Psiby1uko, B. B. Bapxaros, B. B. [lepxasel. VinauBuyansHble 3afianus 1o Beiciueii Matemaruke. U. 3 Psapr. BI'TY "BOEHMEX"
um. [. ®. YeruHoBa, 2007, 129 3k3.
10. A. I1. Ps6ymuixo, B. B. Bapxaros, B. B. [lepkaBel]. InauBHAyabHbIe 3aaHust 110 BbICLIel Matemarrke. Y. 1 JIuHeiiHas 1 BeKTOpHast
anrebpa. BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2007, 3. pec.
11. A. T1I. Psiby1uiko, B. B. Bapxaros, B. B. [lepskaBeL). VIHAuBH yaibHble 3a/jaHus N0 BbIcIeil Marematrke. U. 2 KommniekcHble uncia. BI'TY
"BOEHMEX" um. []. ®. YctuHoBa, 2007, 406 3K3.
12. A. @. dumnnos. CO60pHUK 3a/au 10 AuddepeHIaIbHBIM ypaBHeHHsIM. VDkeBck: PerynisipHasi M XxaoTH4eckast juHamuka, 2005, 28 k3.
13. B. JI. ®aitHmmuAT. . JuddepeHupansHOe ¥ HHTeTpaibHOe HeunciieHrne GyHKLuH ogHoro aprymenTa. CI16.: BXB-ITetep6ypr, 2006, 188
9K3.
14. B. JI. ®aitHmmuzr. . Teopust monst. CI16.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2020, 46 k3.
15. B. JI. ®aiiHimmugT. . JuddepeHinansHoe 1 HHTerpanbHOe HCuKc/ieHHe QyHKIMH HecKobKuX aprymeHToB. CII6.: BXB-Iletep6ypr, 2007,
242 3K3.
16. B. JI. ®aiiHimuaT. . JuddepeninansHoe 1 MHTerpanbHOe HcuncieHne QyHKIuH ogHoro aprymenra. CI16.: BXB-Iletep6ypr, 2007, 237
9K3.
17. B. JI. ®aiHiumMuAT. . DneMeHTsI anreOpel v aHamMTHYecKoi reometpun. CI16.BT'TY "BOEHMEX" um. [I. ®. YcruHoga, 2015, 371. pec.
18. B. JI. ®aiiHIIMUAT. . D7ieMeHThI anreOpbl U aHanuTHYeckol reomerpud. CI16.BI'TY "BOEHMEX" um. [I. ®@. YctunoBa, 2015, 182 3k3.
19. B. JI. ®aitHmmuzar, I1. M. Bunnuk, A. A. Tapacos. . HauBHyanbHble 3a4aHus 110 AuddepeHI{anbHOMY U UHTerPaJbHOMY UCUHCIEeHUIO
¢yHKLMH HeckosbKuX apryMmenToB. CII6.BI'TY "BOEHMEX" um. [l. @. YctuHoBa, 2010, 371. pec.
20. B. JI. ®aiinmmugr, [1. M. Bunnuk, A. A. Tapacos. . UHAuBYAyansHble 3aiaHus 110 AuddepeHInaIbHOMY U UHTerPalbHOMY UCUHCTIEHHIO
¢yHKLMH HeckonbKuX aprymenToB. CI16.BI'TY "BOEHMEX" um. [l. ®. YctuHoBa, 2010, 174 3K3.
21. B. JI. ®aitnuvuar, I1. M. Bunnuk, Y. B. I'yces. . @yHkimK komiuiekcHoro aprymenTa. CII6.BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2013, a11. pec.
22.T. H. Bepman. . C60pHUK 3a/jau 10 Kypcy MaTemMarnueckoro aHanusa. CII6.: IIpodeccus, 2005, 1399 3k3.
23. . T. ITuceMeHHbIN. . KoHCMeKT IeKLuii 1o BbIciIeii MaTteMaTuke . M.: Alipuc-nipecc, 2006, 752 3k3.
24. E. C. BapaHoga, A. A. Bpauyiasckuii, [1. M. Bunnuk. . Pager. CI16.BI'TY "BOEHMEX" um. [. ®@. YcruHosa, 2008, 351. pec.
25. E. C. bapaHoBa, E. A. VcakoBa, A. M. ITonos. . Jluneiinas anre6bpa. CII6.BI'TY "BOEHMEX" um. [l. ®. YctuHoBa, 2008, 371. pec.
26. E. C. BapaHoga, E. A. VcakoBa, A. M. ITonos. . JIuneiinas anrebpa. CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2015, 371. pec.
27. E. C. bapaHoBa, E. A. VcakoBa, A. M. ITonos. . JIuneiinas anre6bpa. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2015, 64 3K3.
28. E. C. BapaHoga, E. A. WcakoBa, U. C. Hyauep. . JuddepeHipansabie ypasHenus. CI16.BI'TY "BOEHMEX" um. [J. ®. Ycrunoga, 2008,

N

29. laij?.g.e]gépa}losa, I1. M. Bunnuk, C. B. I'apbiauHa. . JubdepenipansHoe ncuncnenue. CI16.5I'TY "BOEHMEX" um. [I. ®. YcTuHOBa,

30. E(.)Océ’ggﬁfsgﬁa, 1. M. Bunnuk, C. B. I'apbiauHa. JuddepenipmansHoe ncurcnenve. CI16.5T'TY "BOEHMEX" uwm. [I. ®. YctuHoga, 2008,

31. glc.a}](;a;pa}losa, T1. M. Bunnuk, T. B. Bunnuk. . MarerpanbHoe ucuucienue. CI16.5I'TY "BOEHMEX" um. [I. ®. Ycrusora, 2012, 221

32. IBEKBC Bapanoga, I1. M. Bunnuk, T. B. Bunnuk. . UnrerpansHoe ucuucienue. CI16.BI'TY "BOEHMEX" um. []. @. YctuHoBa, 2012, 351

33. I[;IECC Hygzuep, M. C. TTonos, A. A. Tapacos. . @yHKIUH1 HecKonbKKX nepemMeHHbIX. CII6.BI'TY "BOEHMEX" uwm. [I. ®. YcTuHoBa, 2008,
371. pec.

34. II. I1. YepHycs, I1. I1. YepHych. . OcHoBBI Teopuu ycTouusocty. CI16.: M3a-so BI'TY "BOEHMEX" um. [l. @. Yctunosa, 2022, 311. pec.
35. I1. I1. YepHych, I1. I1. YepHych. . YcToiunBocTh 1o JIsmyHoBy. CI16.: V3g-Bo BI'TY "BOEHMEX" um. [I. ®. YctuHOBa, 2022, 124 3K3.
36. I1. I1. YepHycs, I1. I1. YepHycs. . YcToiunBocTs no JIsmyHosy. CII6.: U3g-8o BI'TY "BOEHMEX" um. [I. @. YctuHosa, 2022, 351. pec.

I1. I1. YepHycb, I1. I1. UepHych. . OcHOBBI Teopu yctoitunBocTd. CI16.: V3g-Bo BI'TY "BOEHMEX" um. [I. ®. YctrHOBa, 2022, 129 5K3.
C. B. Pe3nnueHko. . AHanuTHuUecKas reoMeTpus B prMepax U 3afauax. Mocksa: FOpaiit, 2020, 351. pec.

39. 4. C. Byrpos, C. M. Hukonbckuil. Beiciuast Maremaruka. Boicias marematrika. Mocksa: FOpaiit, 2022, 351. pec.

1. C. Byrpos, C. M. Hukonbckuit. . Boiciast MaTemaryka. Mocksa: FOpaiit, 2022, 351. pec.

5.2. lononHuTebHasA TUTepaTypa Mo JUCLIMIVIMHE:
1. A. I1. Psbymiko, B. B. Bapxartos, B. B. lep>kaBeL. JIuHeiiHasi u BekTopHas anre6pa. BI'TY "BOEHMEX" um. [I. @. Yctunoga, 2009, 3 3k3.
5.3. Ilepuosuueckyie U3aHUS:
He TpebyroTCs.

5.4. TlepeueHb pecypcoB MH(OPMAI[HOHHO-TEIEKOMMYHHUKAITHOHHOM ceTr "VHTepHeT", He0BXOAUMBIX /IJisi OCBOEHHMST JUCIIUTITAHBI, 3/IEKTPOHHbBIE
61O/IMOTEUHbIE CHCTEMBI:

1. https://ibooks.ru/ — 3BC A#OYKc.py - 3T0 6010 BBIOOP aKTyabHOM TUTepaTyphl Aj1s Ballell 6MOIHOTeKH B 3/IeKTPOHHOM BUJE;
2. https://e.lanbook.com/ — 3BC Jlaus;

3. https://repository.library.voenmeh.ru/jspui/ — ®yHpamenTanbHas 6ubmoteka BI' TY «BOEHMEX» um. [1.®. YcTUHOBa;

4. https://urait.ru/ — O6pa3oBaresibHast T1athopma «FOpait». []7ist By30B 1 CCY30B..

CoBpeMeHHble NIpoeCcCrOHabHbIe 6a3bl JaHHBIX:

1. https://rusneb.ru — HaipioHanbHast anektpoHHas 6ubnuoreka (H3B);
2. https://cyberleninka.ru/ - HayuHast aiekTponHas 6ubnuoreka « KnbepieHnHKa»;
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http://www.rfbr.ru/rffi/ru/library - IToHoTekcTOBast amekTpoHHast 6ubmoTeka Poccuiickoro dhoHza GyHaMeHTaIbHBIX UCC/IeA0BAHUH.
VHdopMaLoOHHbIe CIIPABOYHbIE CUCTEMBI:
1. Texakcrept — VH(OPMALIMOHHBIN MOPTaI TEXHUYECKOro pery/aupoBaHus: HopMsl, rpaBuia, craHiapTel PO;
2. http:/library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/l 'OCTos cobcTBeHHOH reHepanuu BI' TY
"BOEHMEX" um. [I. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsranrIlnoc- nHGOPMAIMOHHBIH MOPTAa IIPaBOBOM HH(OPMALIIH.
5.5. [IporpammHoe obecrieueHue:
He TpebyeTcst.

5.6. VIHdopMaLMOHHbIe TeXHOIOTUH:

B3auMoyielicTBHe ¢ obyuatoiumucs nocpeacteom DUOC Moodle BI'TY «BOEHMEX» um. [1.®. YcTuHOBA.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUWE JUCHUAII/INHBI

6.1. JIeKLIIOHHbIE 3aHATHS:

CrielMaTM3UpOBaHHbIe TPeOOBaHMS M0 000PYJOBAHUIO OTCYTCTBYIOT; ayJUTOPHS C TI0CaZ0YHBIMH MeCTaMU 110 KOJIMUECTBY CTYEHTOB;
Jl0CKa.

6.2. IIpakTHUYeCKHe 3aHATHUS:

1. AyAuTOpUS C YMC/IOM NOCAZI0UHBIX MECT He MeHbllle KOJIM4ecTBa 00yUaroIuXcs.

6.3. IIpouee:

1. pabouee MecTO mperogaBaresisi, OCHallleHHOe KOMITbIOTEPOM C JOCTYIIOM B VIHTepHerT;
2. paboure MecTa CTYZ€HTOB, OCHaIl|eHHbIe KOMITBIOTePaMH C ZIOCTYIIOM B VIHTepHeT, pe/jHa3HaueHHbIe /1St PAOOTHI B 3/IeKTPOHHOM
obpa3soBare/bHOI cpefe.
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TIpunoxenue 1
K paboueii nporpaMme JHCIHITHHBI
BBICIIASAI MATEMATHKA

AnHoTanus pa6oueii mporpaMMsI

ucuummaa BBICIITASI MATEMATUKA sBrsieTcss AUCLMIUIMHON 00s13aTe/IbHOM 4acTH 070Kka 1 mporpaMMbl TIOATOTOBKM ITIO
HanpasneHuto 27.03.02 YnpaeneHue kauecmgom. JucuurniavHa peanvsyetcs: Ha ¢akynbrete O EcrectBeHHOHayuHbld BI'TY "BOEHMEX" um.
[0.@. Ycrunosa Kadegpoit O6 BBICIIIASI MATEMATUKA.

JucuunvHa HatjesieHa Ha GOpMHUpPOBaHHe KomnemeHyuii:
OIIK-1 CriocobeH aHa/mm3upoBarh 3afjaur PpoQeCcCHOHaIbHOM /esTe/IbHOCTH Ha OCHOBE T0JIOKEHHUH, 3aKOHOB ¥ METO/I0B eCTECTBEHHbIX HayK U
MaTeMaTHuKu,;
OIIK-2 Criocoben ¢opMyaupoBaTh 3aaur npod)ecCHOHaNbHON JesITeNbHOCTH Ha OCHOBE 3HaHWil NPOGMIIbHBIX Pa3/ie/ioB MareMaTHYeCKUX U
eCTeCTBeHHOHAYUHbIX JUCLIUILUIUH (MOAy/iei).

Copiep>kaHe [JUCLUIUIMHBI OXBAaThbIBaeT KPYI BOINPOCOB, CBS3aHHBIX C LIEJIOCTHBIM IIOHMMaHMeM CBSI3M MaTeMaTHuecKuxX Mogfeneld c
NpaKTHUeCKUMH 3afiadyamMi. OCHOBHast ujesi Kypca: OB/laZieHHe MaTeMaTHyeCKUMH (OpMysiaMy, MeTofaMH M Criocob6amM WX TpUMeHeHHs JJIst
pellleHus] 337ja4 eCTeCTBEHHOHAyUHbIX M TeXHWUECKHX [UCLUIUIMH, a TakKe 3a/ja4, COCTaB/SIOIIMX OCHOBY HH)KEHEpPHO-KOHCTPYKTOPCKOM
TMPaKTHKH.

HpOFpaMMOﬁ AUCLHUIIMHBI TPelyCMOTPEHBI C/1eyIol1e BU/AbI KOHTPOJIA:
TeKyIuii KOHTPOJIb YCIIEBAaeMOCTH CTYZIeHTOB ITPOBOAUTCS B JUCKPETHbIe BpeMeHHble HHTePBA/IbI B CIeYIOLIUX GopMax:
e JuarHoctuyeckas pabora;
e BOINpOCHI/3ajaHus no Temam [13.
ITpoMeKyToOUHAs aTTecTaus IPOBOAUTCS B hopMax:
e nuddepeHIIMPOBAHHEIN 3a4eT;

¢ DJK3aMeH.

O611jast TPYAOEMKOCTb OCBOEHHsI JUCLIMIUTMHEI cocTaBiisieT 14 3.e., 504 u. [IporpaMMoii JUCLIUIUIMHBI [1PeyCMOTPEHbI JIEKL[MOHHbIe 3aHATHsT (12
4.), paktrueckue 3ausaTus (16 4.), camocrositesibHast pabora cryzeHTa (476 u).
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TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHWA

PeKoMeH/JAI[UHU M0 0CBOEHUI0 JAUCLUIIMHBI JUISI CTYAeHTa

TIpunoxenue 2
K paboueii nporpaMme JHCHHITHHBI
BBICIIASAI MATEMATHUKA

TpyAOeMKOCTb OCBOEHHWS [UCHUIUIMHBI cocTaBisieT 504 4., w3 HUX 28 U. ayJUTOpPHBIX 3aHATHH, W 476 4., OTBe/leHHbIX Ha
CaMOCTOsITe/IbHYI0 paboTy CTy/ieHTa.

Tabsrie.

PeKOMEHAaL[I/II/I 10 pacripejesieHuo quGHOFO BpeMEHH 110 BUJAaM CaMOCTOSITe/TbHON pa6OTLI W pasfiesiaM JUCLUIVIMHBI IIpUBEJ€HbI B

KOHTpO/Ib 0CBOEHUSI AWCLIAIIMHBI TIPOM3BOAUTCS B COOTBETCTBUM C IToN0KeHHEM O TeKylleM, pyOeXXHOM KOHTpOJIe YCIieBaeMOCTH U
MPOME>KYTOUHO# aTTecTaly 00yYaroImxcs.

@DOopMBI KOHTPOJIS ¥ KDUTEPUH OLIeHHBAHKS NIPHBe/ieHbI B PHIoKeHnH 3 K Paboueii mporpamme.

HaunmenoBanue padoTbi

PexkoMeHjiyemas iuTeparypa

TpyaoeMKOCTB,

yac.

Paaaen 1. D/IeMeHThI MaTeMaTHYeCKOH JIOTUKH U TEOPpHHU MHOXXECTB. BEIJ.IECTBEHHBIE qyucia. Manldl.lbl.

Pelenue 3az1au Ha TeMy:
"Matpuupbl 1 onpegenureny”

E. C. Bapanoga, E. A. VcakoBa, A. M. [Tomnos. . JIuneitnas aaredpa: CI16.5I'TY "BOEHMEX"
um. [I. ®. YerrHosa, 2008 (1)
[. T. IlncsMeHHBIH. . KOHCIEKT TeKIyii 10 BeICIIel MareMarrke : M.: Aiipuc-nipecc, 2006 (1,
4)
E. C. Bapanoga, E. A. VcakoBa, A. M. [Tomnos. . JIuneitnas aaredpa: CI16.5I'TY "BOEHMEX"
um. [I. ®. YeruHosa, 2015 (1)
A. TI. Ps6y1uko, B. B. Bapxaros, B. B. [lepxasewy. JIuneiinast 1 BektopHas anrebpa: BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2009 (1, 5)
E. C. BapaHoga, I1. M. Bunnuk, C. B. I'apeinuHa. IuddepeHiyanbsHoe UCUUCTIEHE:
CII6.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2008 (1)
E. C. BapaHoga, I1. M. Bunnuk, C. B. I'apbiauHa. . JuddepeHipanbHoe HCUUCIeHue:
CII6.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2008 (1)
A. II. Psbymko, B. B. Bapxaros, B. B. [lepxaser;. VIHanuBHyanbHbIe 3a/1aHHs 10 BBICIIEH
Maremaruke. Y. 1 JluHeliHast 1 BektopHas anrebpa: BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2007 (1, 5)

35

Wroro no paspeny 1

35

Pa3paen 2. DyHKIHH OT O{HOH BellleCTBEHHOMH nepeMeHHOi. PelleHne cucTeM JIMHeHHBIX ypaBHeHHUH.

Perienue 3aza4u Ha TeMy
"CBOWCTBa 3/1eMeHTapHbIX
yHKLIMR"

E. C. Bapanoga, E. A. VicakoBa, A. M. ITornos. . JIuHeiHas anrebpa: CI16.BI'TY "BOEHMEX"

um. [1. ®. Yerunosa, 2008 (2)

E. C. Bapanoga, E. A. VicakoBa, A. M. ITornos. . JIuHeiHas anrebpa: CI16.BI'TY "BOEHMEX"

um. [1. ®. Yerunosa, 2015 (2)
B. JI. ®aiHIIMUAT. . DyieMeHTH! aareOpbl ¥ aHamTHIeckoi reometpun: CI16.BI'TY

"BOEHMEX" um. [I. ®. Ycrunosa, 2015 (1)

B. JI. ®aitnmmuar. . JuddepenipanbHoe ¥ HHTeTpalbHOE UCUMCIeHHe (yHKLHI OfHOTO
aprymenTa: CII6.: BXB-ITetep6ypr, 2007 (1)

A. II. Psbymiko, B. B. Bapxaros, B. B. [lepxaBeL|. J/InHeiiHasi 1 BekTopHast anrebpa: BI'TY

"BOEHMEX" um. [I. ®. Ycrunoa, 2009 (2, 5)

Perienue 3az1au 1o Teme:
"CHcTeMbl IMHEHHBIX
ypaBHeHUH"

. T. TIncbMenHbId. . KoHcrekT siek1yii 1o Beiciel MaTematuke : M.: Alipuc-nipecc, 2006 (1,

17

5)
B. JI. ®aiHIIMUAT. . DyieMeHTH! aareOpbl ¥ aHamTHIeckoi reomerpun: CI16.BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2015 (1)
E. C. Bapanoga, II. M. Bunnuk, C. B. I'apbiHuHa. [lutdepeHipansHoe HCUNCIeHHE:
CII6.BT'TY "BOEHMEX" um. [I. ®. YctuHoga, 2008 (1)
E. C. Bapanoga, I1. M. Bunnuk, C. B. I'apeiauHa. . JuddepeHipiansHoe HCUUC/IEHHE:
CII6.BT'TY "BOEHMEX" um. [I. ®. YctuHoga, 2008 (1)
A. II. Pabyuko, B. B. Bapxaros, B. B. [lepxaBer]. IHMBH/ya/IbHBIE 33/JaHHS 110 BBICIIEH
mareMaruke. U. 1 JluHeiiHas ¥ BekTopHast airebpa;: BI'TY "BOEHMEX" um. [I. @. YctuHoBa,
2007 (2, 5)

18

Wroro no pasgeny 2

35

Paspesn 3. Teopus npepenoB. HenpepeiBHbIe GyHKIIH. CHCTeMBbI IHHEHHBIX yPaBHEHHIA.

PelieHue 3aa4 110 TeMe:
"Ipenensr”

E. C. bapaHoBa, I1. M. Bunnuk, C. B. I'apbiHuHa. . [IuddepeHipansHoe ucuucieHue:
CII6.BI'TY "BOEHMEX" um. []. ®. YctuHOBa, 2008 (2)

Pelenue 3a1au Ha TeMy:
"CKassipHOe, BeKTOpPHOE U
CMellaHHOe NIpou3Be/ieHue".

20

A. TI. ToTanog. . JluHeiiHast anrebpa v aHamMTHUeckasi reomeTpusi: Mocksa: FOpaiit, 2020 (1, 2,

3)

E. C. Bapanoga, E. A. VcakoBa, A. M. [Tonos. . JIuneitHas aarebpa: CI16.5I'TY "BOEHMEX"

um. [I. ®. YerrHoBa, 2015 (3)

B. JI. ®aitHmuat. . JuddepeHipansHoe U UHTerpajibHOe UcUMc/ieHre (DYHKLIMI HeCKOMbKUX

aprymenTos: CI16.: BXB-Iletep6ypr, 2007 (2)

I". H. BepmaHn. . COopHUK 3ajau 1o Kypcy Maremariyeckoro aHamusa: CII6.: ITpodeccus, 2005

1,2

. T. TIucbmenHbIi. . KoHcrekT siek1yii 1o Bbicluel marematuke : M.: Alipuc-nipecc, 2006 (2,
5)

A. TI. Psibyuiko, B. B. Bapxaros, B. B. [lepxaBeL]. IHAUBHya/IbHbIE 3aJAHUS 110 BbICILIEH
Maremaruke. Y. 1 JIluxeiiHast 1 BektopHas anrebpa: BI' TY "BOEHMEX" um. [I. ®. YcTiHOBa,
2007 (3, 5)

E. C. BapaHoga, I1. M. Bunnuk, C. B. I'apbiauHa. . JuddepeHipanbHoe WCUUCIeHue:

CII6.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2008 (2)

B. JI. ®aiHIMIAT. . DiieMeHTh! anrebpbl v aHanuThueckoi reomerpru: CI16.BI'TY
"BOEHMEX" um. [. ®. YcTuHoBa, 2015 (2)

E. C. Bapanoga, E. A. VcakoBa, A. M. [Tomnos. . JIuneitnas aaredpa: CI16.5I'TY "BOEHMEX"

um. [I. ®. YeruHoBa, 2015 (3)

B. JI. ®aiHImMIAT. . DiieMeHTh! anrebpbl v aHanuTrueckoi reomerpru: CI16.BI'TY

"BOEHMEX" um. [. ®. YcTuHoBa, 2015 (2)
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A.II. Psbyiiko, B. B. Bapxaros, B. B. [lepxaser. VIHanuBH/yanbHble 3a/iaHus 10 BbICILIEH
Maremartuke. Y. 1 JluHeliHast 1 BektopHas anrebpa;: BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2007 (3, 5)
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Pazpen 4. IpousBopHble u fuddepeHnManbl. AHaTUTHYECKas TeoMeTpHs.

Penlenue 3azau 1o Teme:
"[IpousBogHbIe”

Pelienue 3az1au 1o Teme:
"ITocTpoeHue rpadHKoB"

Pelnlenue 3asau 1o Teme:
"AHanuThueckast reomeTpus”

C. B. Pe3HnueHko. . AHanuTHUecKas reoMeTpus B pUMepax M 3ajadax: Mocksa: FOpaiit, 2020
1,2,3)

A. II. Iloranos. . JIuHeiiHas anrebpa 1 aHaMTHYeCKasi reoMeTpusi: Mocksa: FOpaiir, 2020 (4, 5)
. T. TTucbMenHbIH. . KoHCIeKT eIy 1o BeicLeld MaTematuke : M.: Alipuc-nipecc, 2006 (3, 4,
5,6)

B. JI. ®aiiHumuar. . JuddepeHipanbHoe v MHTerpaibHOe ucurcieHde GyHKIMN ojHOro
aprymenra: CI16.: BXB-ITetep6ypr, 2007 (1)

I". H. Bepman. . CO0pHUK 3a7au 1o Kypcy Matemariueckoro anamusa: CII6.: ITpodeccus, 2005
3
B. JI. ®aiiHIIMUAT. . DieMeHTbI anrebpbl 1 aHanuTHYeckoii reomerpun: CII6.BI'TY
"BOEHMEX" um. []. ®. Ycrunosa, 2015 (3)

A. H. Kanarnukos, A. I1. Kpuijenko. . AHanutuyeckasi reometpusi: M.: M3g-s0o MI'TY um. H.
3. baymana, 2019 (1, 2, 3)

A. TI. Psibymiko, B. B. Bapxaros, B. B. [lepkaBel]. HAUBH ya/IbHbIE 33JAHKS 110 BBICILIEH
maremaruke. U. 1 JIuneliHas u BekTopHas anrebpa;: BI'TY "BOEHMEX" um. [I. @. YctuHOBa,
2007 (3, 4, 6)

B. JI. ®aitHmmuar, I1. M. Bunnuk, 1. B. I'yces. . @yHKIMY KOMIIJIEKCHOTO apryMeHTa:
CII6.BT'TY "BOEHMEX" um. [I. ®. YctuHoga, 2013 (1)

B. JI. ®aiiHIIMUAT. . D/ieMeHTsI anrebpel 1 aHanuTHUecKoi reometpun: CII6.BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2015 (3)

A. TI. Psibymiko, B. B. Bapxaros, B. B. [lepxkaser;. VIHAUBH/ya/IbHBIE 33/IaHHS 10 BBICIIEH
maremaruke. Y. 1 JluHeiiHast 1 BektopHas anrebpa: BI'TY "BOEHMEX" um. [I. ®. YcTiHOBa,

2007 (3, 4, 6)
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Paspen 5. Heonpepie1éHHBII HHTerpaJsl H ero CBOicTBa.

Perienue 3aza4u Ha TeMy:
"HeonpenenéHuelii uHTErpan’

I". H. BepmaHn. . COopHUEK 3ajau 1o Kypcy Matemarideckoro aHanusa: CII6.: ITpodeccus, 2005
)
E. C. Bapanoga, I1. M. Bunnuk, T. B. Bunnuk. . IHTerpansHoe ucuncienue: CI16.BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2012 (1)
B. JI. ®aitHmmuar. . JuddepeHipanbHoe Y HHTeTpaJbHOE CUYUCIeHHe (DYHKLI OfHOTO
aprymenra: CI16.: BXB-ITetep6ypr, 2006 (5)

A. TI. Psbymko, B. B. Bapxaros, B. B. [lepxaBeL]. IHMBH/ya/IbHBIE 33JaHHS 110 BbICILEH
Marematuke. U. 2 KomriekcHble uncia: BITY "BOEHMEX" um. [I. @. YctuHosa, 2007 (8)
. T. TIucbMenHbIH. . KoHcreKT s1eK1uii 110 BbicLeld MaTeMaTuke : M.: Alipuc-nipecc, 2006 (7)
A. II. Psbymiko, B. B. Bapxaros, B. B. [lepxaser. VIHaAnBH/yanbHble 3a/IaHus 110 BbICILIEH
Mmaremartuke. U. 2 KomrmiekcHble uncia: BI'TY "BOEHMEX" um. [1. @. Ycrunosa, 2007 (8)
E. C. Bapanoga, I1. M. Bunnuk, T. B. Bunnuk. . Unterpansroe ucuncienue: CI16.BI'TY

"BOEHMEX" um. [J. ®. YcTrHoBa, 2012 (1)

44
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Pa3zpaen 6. OnpepenéHHbIN MHTErpasl.

Pelienue 3aziau 1o Teme:
"[IpunoxxeHust onpeenéHHOrO
nHTerpasa"

E. C. Bapanoga, I1. M. Bunnuk, T. B. Bunnuk. . Uuterpanstoe ucuncienue: CI16.BI'TY
"BOEHMEX" um. [I. ®. YctuHosa, 2012 (2, 4)

. T. TTucbMeHHbIH. . KOHCIeKT /eIy 110 BeiCLeld MaTemMaTuke : M.: Alipuc-nipecc, 2006 (8)
I". H. Bepman. . COOpHUEK 3aau 1o Kypcy Maremarrdeckoro aHanmsa: CI16.: ITpodeccus, 2005
6.7
E. C. Bapanoga, I1. M. Bunnuk, T. B. Bunnuk. . IHTerpansHoe ncuncienue: CI16.BI'TY
"BOEHMEX" um. [I. ®. YctunoBa, 2012 (2, 4)

Perienue 3azau 1o teme:
"Heco6cTBeHHbIN HHTErpan”

A. TI. Psibymiko, B. B. Bapxaros, B. B. [lepxkaser. VIHAUBH/ya/IbHBIE 33/IaHHS 10 BBICIIEH
Marematuke. U. 2 KommiekcHble uncia: BITY "BOEHMEX" um. [I. @. YcruHosa, 2007 (9)
A. TI. Psibymiko, B. B. Bapxaros, B. B. [lepxkaser]. VIHAUBH/ya/IbHBIE 33/IaHHS 10 BBICIIEH
Marematuke. U. 2 KommiekcHble uncia: BITY "BOEHMEX" um. [I. @. YcruHosa, 2007 (9)
B. JI. ®aiiHmvuT. . JuddepenipansHoe U MHTerpaJbHOe HCUHCIeHNe (GYHKIMN 0HOTO
aprymenra: CI16.: BXB-ITetep6ypr, 2007 (2)

23
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Paspen 7. KpuBo/nHeiiHbIe HHTerpasbl.

Perienue 3az1au 1o Teme:
"KpuBo/MHelHbIe UHTerpasbl
I poga"

A.TI. Psbyuiko, B. B. Bapxaros, B. B. [lepxxasery. Psapr: BI'TY "BOEHMEX" um. [I. ®.
YcruHosa, 2007 (14)
I". H. Bepman. . C60pHUK 3a/au 110 KypCy Maremariueckoro anamsa: CI16.: TTpodeccus, 2005
(13)
E. C. BapaHoga, I1. M. Bunnuk, T. B. BunHuk. . IHTerpansHoe ncuncienue: CII6.BI'TY

Penrenue 3azau 1o Teme:
"KpuBo/1HeliHble UHTEerpasbl
II poga"

"BOEHMEX" um. [I. ®. YctrHoBa, 2012 (3)
E. C. Bapanoga, I1. M. Bunnuk, T. B. Bunnuk. . Uuterpansroe ucuncienue: CI16.BI'TY
"BOEHMEX" um. [I. ®. YctrHoBa, 2012 (3)
A.II. Psbyiko, B. B. Bapxaros, B. B. [lepxaser;. VIHaAnBH/yanbHble 3a/laHHs 110 BbICILIEH
marematuke. U. 3 Paapr: BI'TY "BOEHMEX" um. [I. @. YcruHosa, 2007 (14)
[. T. IucbMmeHHBI. . KOHCIeKT eKmuii 1o BeICIIel MareMarrke : M.: Aiipuc-nipecc, 2006 (12)

12

12
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Pa3pen 8. Pajpbl.

Pelienue 3aziau Ha TeMy:
"Psanpr"

I". H. Bepman. . COOpHUEK 3aau 1o Kypcy Maremarrdeckoro aHammsa: CI16.: ITpodeccus, 2005
(€)]
E. C. BapanoBa, A. A. BparyiaBckuii, I1. M. Bunnuk. . Pazer: CI16.5I'TY "BOEHMEX" um. /1.
®. YcruHoBa, 2008 (1, 2, 3)

[. T. IInceMenHbIN. . KoHCIeKT s1eK1uii 1o BeICLel MaTemaTHke : M.: Alipuc-nipecc, 2006 (13)
B. JI. ®aiiHumuar. . JuddepeHipanbHoe v MHTerpaibHOe ucurcieHde GyHKIMNA 0jHOro
aprymenra: CI16.: BXB-ITetep6ypr, 2007 (3)

A. TI. Psibymiko, B. B. Bapxaros, B. B. [lepkaBel]. HAUBHya/IbHbIE 33JAHKS 110 BBICILIEH
maremartuke. U. 3 Pagel: BI'TY "BOEHMEX" um. [I. @. YcruHosa, 2007 (12)

A. TI. Psibymiko, B. B. Bapxaros, B. B. [lepkaBel]. HAUBHya/IbHBIE 33JAHKS 110 BBICILIEH

maremartuke. U. 3 Pager: BI'TY "BOEHMEX" um. [I. @. YcruHosa, 2007 (12)

30
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Paspen 9. Teopus QyHKIMI HeCKOTBKHX NepeMeHHbIX.

PerieHue 3azau Ha TeMy:
" OnddeperippoBanye
(YHKLIMM HeCKOMBKUX
repeMeHHbIX .

S1. C. byrpos, C. M. Hukonbckuii. Boiciiias maremaTvka. Briciiasg matemarrka: MockBa:
FOpaiit, 2022 (10)

B. JI. ®aitHmmuar. . [luddepeHianbHoe U MHTerpaibHOe UCUKC/IeHHe GYHKLUI HECKOTbKIX
aprymenToB: CI16.: BXB-Iletep6ypr, 2007 (1)

W. C. Hyznnep, M. C. ITonos, A. A. Tapacos. . ®yHKLIH HECKOJIbKUX nepeMeHHbIx: CI16.BT' TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2008 (1, 2)

I". H. BepmaHn. . CO0pHUEK 3ajau 1o Kypcy Matemarideckoro aHanusa: CII6.: ITpodeccus, 2005

(10)

. T. TIucbMenHbIH. . KoHcreKT s1eK1uii 1o BbicLeld MaTeMaTuke : M.: Alipuc-nipecc, 2006 (9)
A. II. Psbyiiko, B. B. Bapxaros, B. B. [lep>xaser;. VIHanuBHyanbHble 3aiaHus 110 BbICILIEH
maremartuke. . 2 KomniekcHble yrcna: BI'TY "BOEHMEX" um. [I. ©. YctuHosa, 2007 (10)
A. II. Psbyiiko, B. B. Bapxaros, B. B. [lepxxaser}. VIHanuBHyanbHble 3aiaHHs 110 BbICILIEH
maremartuke. . 2 KomniekcHble yrcna: BI'TY "BOEHMEX" um. [I. ©. Ycrunosa, 2007 (10)
B. JI. ®aiinmvuat, I1. M. Bunnnk, A. A. Tapacos. . IHauBHyabHbIe 3aaHUS 110
b depeHIMaTbHOMY ¥ MHTErPalbHOMY MCUYMC/IEHHIO (DYHKLMI HeCKOJIBKUX apryMeHTOB:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcruHosa, 2010 (1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12)

B. JI. ®aitHmmuat, I1. M. Bunnuk, A. A. Tapacos. . IHAuBUAYa/IbHBIE 33JjaHUS TI0
nuddepeHIIaNbHOMY U HHTErPaIbHOMY HCUMC/IEeHUIO (QyHKINM HeCKOBKIX apryMeHTOB:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcruHosa, 2010 (1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12)

46
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Paspen 10. Juddepennuancaeie ypaBHeHus. Cucrems! guddepeHHanbHbIX yPaBHeHHH.

Perrenye 3a/1a4 Ha TeMy:
"YcToiunBoCTh"

Pellenue 3asiau Ha TeMy:
" MuddepeHnpaabHbIe
ypaBHeHMsI [1epBOro nopsigka’.

Pelienue 3az1au Ha TeMy:
" MuddepeHaTLHBIE
YpaBHEHUsI BBICILIMX
MOPSIAKOB" .

I'. H. BepmaH. . C60pHUK 3a/jau 10 Kypcy MaTemMaruueckoro aHanusa: CII6.: IIpodeccus, 2005
(14)

. T. TTucbMenHbIH. . KoHCIeKT s1eK1ui 110 BeicLel MaTematuke : M.: Alipuc-nipecc, 2006 (10)
I1. I1. YepHycb, I1. I1. UepHyCh. . OcHOBBI Teopun ycroitunBocty: CI16.: Y3a-Bo BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2022 (1, 2)

A. ®. ®umnmos. C6opHuUK 3a7a4 110 AuddepeHIHansHbIM ypaBHeHHsIM: VDkeBcK: PeryssipHast
1 XaoTuuecKas iuHamuKa, 2005 (1, 2, 3, 4)

E. C. BapaHoBa, E. A. VcaxoBa, . C. Hyanep. . Iuddepenupansreie ypaHenus: CI16.BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2008 (1, 2, 3)

A. C. Byrpos, C. M. Hukonbckuid. . Boicinas matemarvika: Mocksa: FOpaiit, 2022 (1)

A. I1. Psibyuiko. ViHauBHAyasbHbIe 3aaHus 10 Bbiciieii Matemaruke. U. 4 OnepalioHHOe
ucurcnenve: BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2007 (17)

A. TI. Psibymiko, B. B. Bapxaros, B. B. [lepkaBer]. UHAUBHAYa/IbHBIE 33JAHKS 110 BBICILIEH
marematuke. U. 2 KommiekcHble uncia: BI'TY "BOEHMEX" um. [I. @. Ycrunosa, 2007 (11)
I1. I1. YepHycb, I1. I1. UepHycs. . YcToiuuBocTs 1o JIsmyHosy: CI16.: V3g-so BI'TY
"BOEHMEX" um. [I. ®. Yctunosa, 2022 (1, 2)

A. I1. Psibyuiko. ViHauBHAyabHbIe 3aaHus 10 Bbiciieii Matematuke. U. 4 OnepalioHHOe
ucuucnenve: BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2007 (17)

I1. I1. YepHycb, I1. I1. UepHycs. . YcToiuuBocTs 1o JIsmyHosy: CI16.: V3g-so BI'TY
"BOEHMEX" um. [I. ®. Yctunosa, 2022 (1, 2)

A. TI. Psibymiko, B. B. Bapxaros, B. B. [lepkaBel]. UHAUBHAYa/IbHBIE 33JAHKS 110 BBICILIEH
marematuke. U. 2 KommiekcHble uncia: BI'TY "BOEHMEX" um. [I. @. Ycrtunosa, 2007 (11)
T1. I1. YepHycs, I1. I1. YepHych. . OcHoBbI Teopuu yctoiurBoctu: CI16.: U3a-so BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2022 (1, 2)

20
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Paspen 11. KpaTHble HHTerpassbl.

Pelienue 3az1au Ha TeMy:
"[ToBepXHOCTHBIEe UHTETpasbl"

PereHyie 3aga4 Ha TeMy:
" [1BO¥iHBIE UHTErpabl"

PelieHye 3a7a4 Ha TeMy:
"TpoliHble HHTErpasIBI"

Pelienue 3az1au Ha TeMy:
"Teopus nons"

B. JI. ®aiinimmuar. . Teopust nomsi: CII6.BI'TY "BOEHMEX" um. [I. @. YctuHoBa, 2020 (1, 2)
B. JI. ®aiinmmuar. . Teopus mossi: CII6.BI'TY "BOEHMEX" um. [J. ®. Ycrunoga, 2020 (1, 2)
B. JI. ®aitHmmuar. . [luddepeHiyanbHoe U MHTerpaabHOe UCUKC/IeHHe (GYHKLUI HeCKOTbKUX
aprymenroB: CI16.: BXB-Iletep6ypr, 2007 (3, 4)
A. 1. Psibyuko, B. B. Bapxaros, B. B. [lepkaser. Pagei: BI'TY "BOEHMEX" um. []. @.
Ycrunoga, 2007 (13, 14, 15)
. T. TInucemenHbIl. . KoHcrekT sieKiyit 1o Beicleld MaTematuke : M.: Alipuc-nipecc, 2006 (11,
12, 16)
I". H. BepmaHn. . CO0pHUEK 3ajau 1o Kypcy Matemarideckoro aHanusa: CII6.: ITpodeccus, 2005
(12, 13)
S. C. byrpos, C. M. Hukonbckuii. Boiciiias maremaTvka. Briciias Mmatemaruka: MockBa:
FOpaiit, 2022 (2, 3)

B. JI. ®aitHmmuat, I1. M. Bunnuk, A. A. Tapacos. . IHAuBUAYa/IbHBIE 33JjaHUS IO
nuddepeHIIaTbHOMY U HHTEIPaIbHOMY HCUMC/IEHUIO0 (QyHKINHM HeCKOBKUX apryMeHTOB!
CII6.BI'TY "BOEHMEX" um. [I. ®. YcruHosa, 2010 (17, 18, 19, 20, 21, 22, 23,24, 25, 26, 27,
28, 31)

A. TI. Psbymko, B. B. Bapxaros, B. B. [lepxaBeL]. IHAUBH/ya/IbHBIE 3aJaHHS 110 BbICILEH
maremartuke. U. 3 Paasr: BITY "BOEHMEX" um. /1. @. Yctunosa, 2007 (13, 14, 15)

B. JI. ®aitHmmuat, I1. M. Bunnuk, A. A. Tapacos. . IHAuBUAYya/bHBIE 33JjaHUS TI0
muddepeHIIaTbHOMY U HHTErPaIbHOMY HCUMC/IEHUI0 (QyHKINM HeCKOBKUX apTyMeHTOB:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2010 (17, 18, 19, 20, 21, 22, 23,24, 25, 26, 27,
28, 31)
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TIpunoxenue 3
K paboueii nporpaMme JHCHHITHHBI
BBICIIASAI MATEMATHUKA

®OH/] OHEHOYHBIX CPEJICTB

CDOH'Z[ OLIeHOUHBIX CPe/ICTB, MO3BOJIAOLIME OLIEHUTDL Pe3y/IbTaThbl 06yquI/IH 1o AaHHOI‘/II AUCHUIVIMHE, BKIIFOUAOT B cebst:

e MarHocTHYeckas pabora

e BOIpPOCHI/3afaHus 1o TeMam [13;
e nuddepeHPOBAHHEIN 3a4eT;

o muddepeHLPOBAHHbIN 3aueT;

* 9K3aMeH.

Kputepuu onieHuBaHus

Juarnocruueckas paéora
[narHoctryeckast pabora npoBogutcst B popme Tecta B SUOC Moodle:

e [IpY NPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTecTaLys;
e IIpY NIpaBU/ILHOM OTBeTe Ha 60% BompocoB U Oosiee - aTTecTawyst.

Bonpocsi/3aganus no remam I13

BhInosiHeHHe KOHTPOJIBHBIX MePOIPUSITHE 10 TeMaM MPAKTUUeCKUX 3aHATUH U CaMOCTOSTe/IbHON paboThl, KOTOpble 0OBSIB/AIOTCS B
Hauajle ceMecTpa C yKa3aHHeM 0aji/ioB 3a MX BBITOJHEHHE B COOTBETCTBUM C TEXHOJIOIMUECKOH KapToi Kypca.
O6pasLipl BOIIPOCOB U TEXHOIOTMYeCKKe KapThl [JIs KaX0ro ceMecTpa MokHO HaiTi B YMK gucipnmnet 1 3M1OC Moodle.

MuddepenupoBaHHbIN 3aueT

OtueHKa "3auTeHO-y0B/IeTBOPUTEIBHO" BBICTAB/ISIETCS, eC/T HabpaHo oT 51 1o 74 6asioB B COOTBETCTBHU C TeXHOJIOTMUYECKOH KapToi
Kypca.
OreHKa "3a4TeHO-XOPOLLO" BBICTAB/ISIETCS, €C/H HabpaHo oT 75 710 84 GaslsIoB B COOTBETCTBHH C TEXHOIOTMUECKOH KapToit Kypca.
OlieHKa "3auTeHO-0T/IMYHO" BBICTAB/IAETCS, eC/Id HabpaHo oT 85 6aiioB B COOTBETCTBUU C TEXHOJIOTMUYECKOM KapToi Kypca.

JMuddepenppoBaHHbIi 3aueT

OrieHKa "3auTeHO-y/0BJIe TBOPUTETLHO" BBICTAB/ISIETCS, eC/Ti HabpaHo oT 51 70 74 6a/iioB B COOTBETCTBUU C TEXHOJIOTMUECKOM KapToi
Kypca.
OtieHKa "3auTeHO-X0pPOII0" BBLICTAB/ISETCs, eC/ii HabpaHo ot 75 /10 84 6a/i/IoB B COOTBETCTBUM C TEXHOJIOTHUECKOM KapToi Kypca.
OueHKa "3auTeHO-0T/IMYHO" BBICTAB/ISAETCS], eC/Id HabpaHo oT 85 6aizioB B COOTBETCTBUU C TEXHOJIOTMYECKOM KapToi Kypca.

JK3aMeH
OrjeHKa "y/|0B/IeTBOPUTENBHO" BBICTAB/ISIETCs, eC/ii HabpaHo oT 51 710 74 6a/uioB B COOTBETCTBHH C TEXHOIOTMUYECKOH KapToit Kypca.
OueHKa "XOpoLIO" BBICTAB/ISIETCS, eC/Td HabpaHo oT 75 10 84 6a/yioB B COOTBETCTBHH C TEXHOIOTMYECKOM KapToil Kypca.

OrjeHKa "0T/IMYHO" BBICTAB/ISIETCs], €C/IM B CyMMe 3a paboTy B ceMecTpe U 5K3ameH HabpaHo 85 u 6osee 6amioB. KomuecTBo HabpaHHbIX 6asiioB

Ha 3K3ameHe Bapbupyetcs ot 0 f0 16.
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IMacriopt (oH/A OL|EHOYHBIX CPe/CTB

KYPC

CEMECTP

HaumeHnoBanue pa3fesioB M JUAAKTHYECKHUX eJUHHUL]

BCEI'O

AyauTOpHBIE 3aHATHSA
B KOHTAaKTHOH (opme

BCEI'O
Jlekuuu
IIpakTHueckue
3aHATHSA

CamocTosTe/ bHast
paboTa cTyjeHToB

®opmupyemast
KoMIeTeHMsA, %

OIIK-1

OIIK-2

HAVMEHOBAHUE
OLIEHOYHOI'O CPEJCTBA

Paspen 1. DeMeHThI MATEMaTHUYECKOH JIOTHKH U
Teopuu MHOXecTB. BemecrBeHHbie uncia. Marpunpbl.

37

35

2]

92}

Bonpocsl/
3a/laHust
T10 TeMaM
113

Pazaen 2. DyHKIUH OT 0JHOH BeleCTBEHHOM

nepeMeHHOI1. PellieHne cucTeM JTHHeHHBIX yPaBHeHHH.

37

35

Bonpocsy/
3a7laHust
T10 TeMaM
113

Pazpgen 3. Teopus npepenos. HenpepbiBHbIe GyHKIUHU.

CHCTeMBbI THHEHHBIX yPaBHEHHH.

42

40

10

10

Bormpocsl/
3a/]aHusT
T10 TeMaM
113

Paspen 4. ITpousBoaneie H guddepeHIHANBL.
AHa/nMTHYeCKas reoMeTpus.

64

62

10

10

Bonpocsl/
3a7laHust
T10 TeMaM
I3

Bcero 3a 1 cemecTp

180

172

30

30

Pazgesn 5. Heonpee/1éHHBIN HHTErpas U ero CBOMCTBA.

47

44

10

10

Bonpocsl/
3a7laHust
T10 TeMaM
I3

Paspen 6. OnpefeIéHHBINA HHTETPaL.

37

34

10

10

Bonpocsl/
3a/laHust
T10 TeMaM
113

Paspen 7. KpuBostnHeliHbIe HHTerpasbl.

27

24

10

10

Bonpocsy/
3a7laHust
T10 TeMaM
113

Pa3zgen 8. Pajpl.

33

30

10

10

Borpocsl/
3a/]aHusT
T10 TeMaM
113

Bcero 3a 2 cemecTp

144

12 4 8

132

40

40

Pazpen 9. Teopus GyHKIMI HeCKOJTbKHX MepeMeHHbIX.

48

46

10

10

Borpocsl/
3a/]aHusT
T10 TeMaM
113

Paspen 10. JuddepennuanbHbie ypaBHeHHUs.
Cucremsl guddepeHIHATBHBIX YPaBHEHHH.

56

52

10

10

Bonpocsl/
3a7laHust
T10 TeMaM
I3

Paspen 11. KpaTHble HHTerpaJiel.

76

74

10

10

Bonpocsl/
3a/laHus
T10 TeMaM
113

Bcero 3a 3 cemecTp

180

172

30

30

Bcero no auciuninHe

504

28 12 16

476

100

100

18
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OneHouHble MaTepuasnsl no gucuuminHe BBICIIIASI MATEMATUKA

OIIK-1 - CnocobeH anaausuposams 3a0ayu npogheccuoHabHOl OesimebHOCIMU HA 0CHOBe NO/10XCeHULl, 3aKOHO8 U Meno006
ecmecmeeHHbIX HAyK U MamemMamuku

Ne 1  TIpouuTaiiTe TEKCT U 3alUILKMTE Pa3BEPHYThIN 000CHOBAHHBINA OTBET

Haitnute obmee pemenne ypassenna (x + 1)dy + y2dx = 0

Ne 2  IIpouuTaiiTe TEKCT U 3alMILKTE Pa3BePHYThI 000CHOBAHHBIN OTBET

CoctaesTe guddepeHIHATBHOS YpABHEHNS, 1A KoToporo QyHIaMEHTATHHAT CHCTEMA
pemenn mveet BE: V; (X) = ¢;e5%, y,(x) = c,e5%x

Ne 3 IlpounTaiiTe TEKCT U 3alHILIKTe Pa3BePHYThI 000CHOBAHHEII OTBET

BemmcnuTe, mepefina ¥ IHAHHEIpHYSCKOH CHCTEME KOOPIMHAT, 00BeM mapabomomma,

2 2
OTpaHHYEHHOIO MOBEPXHOCTAMH Z =X~ + )7, Z = 4|

Ne4  TIpouuTaiiTe TEKCT ¥ 3aNMLLIMTE Pa3BEPHYThI 0GOCHOBAHHBIH OTBET
ITpounTafiTe TEKCT H 3AIHIHTE PA3EEPHYTHIT 000CHOBAHHEI OTBET
8
. x"+8x +5
lim —————— =

2
oo x4

Ne 5 TIpouuraiiTe TEKCT U yCTaHOBUTE COOTBETCTBUE

Brraucmare.
K kaskgoi DOZHIEH B IEEOM CTOIOIE MOF0SPHTE NOZHIHIO 13 IPAaEOro CTOIOIA.
1. (5+3i(5-31) A 14+
4—2i b. i + i
3 17" 17"
3. 1 ) . B. 34
ﬁ@- —2i{)(3 +1)
4. 5431
5—3i

No 6  IlpounTaiiTe TEKCT ¥ yCTaHOBHUTE COOTBETCTBHE

OmnpegennTe THII ACHMIITOT QyHKIHE.

K xa:xgoii mosHIEHE B 1eBoM CTONOIE DOA0epHTE NOZHIHIO M3 IPABOr0 CTONOA.

L 2x2—3 A |BeprkansHaz
T
2 2x2 4 3 B. |Topuzonraismas
]
3. 2x2 -3 B. |Haxnomraa
Y- x2 —1
4. 2x%—3 I. |BepTHKanTEHAA H HAKIOHHAH
T
5. 2 . |TopuzoHTaTBHAL H HAKIOHHAT
y =
x+1
6 xZ—1
T

Ne 7 IlpouumTaiiTe TEKCT U yCTAaHOBUTE ITOC/IE/|0BATEIEHOCTD

VCTaHOEHTE COOTESTCTBHE MCEIY PAJAMH H HX OOIIHMMH WICHAMH:

1 1 1
AYT a,=1-2+1-1..
En—l n 4 9 16
1 2 3 4
B.Y . a,=-4+=+—+—+--
En—l n 2 5 10 17
1 4 kl 16
B.Yo a, =242 10,
Zin=10n 2 9 28 &5
- 1,3 ,1 5
r'zr1=1ar1_5+; §+E+"'
ll(_l:lrﬁll zlt:_ljlﬁlnz: I n . A n+1
n® n?+l n®+1° n®+3
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Ne 8  IlpouuTaiiTe TEKCT U yCTAaHOBUTE ITOC/IE/|0BATELHOCTD

HpO‘-{Il‘TElIUITE TERLT H YCTAHOBHTC IIPABHIBHYH IIOCICO0BATC/IBHOCTE BBICKA3BIBAHHE.

ITyerp maH QyHKIMOHAIBHBIH PAL ’ A | . ToE I b —

TIOCTIE0BATENBHOCTE (VHKIME, HEIPEPRIEHEIX HA MHOMKECTEE BEIeCTEEHHBIX uncen X
J: Toro, 9Todh! QYHKIMOHATBHEI DAL CXOTHICA PABHOMEPHO, HEOOXOINMO H

TOCTATOYHO, YTOOBI MAXKOPHPYIOIHIT AT . VIOBIETEOPAONTHE YCIOBHIO
_. CXOTHICA.

VeTaHOBHTE COOTBETCTEHE VIBCPAEICHHAMH H BBEICKA3BIEAHHEM.

1 fa ()

+men(x)

3 vx € X, vk =1 |fp(X)] < ag
+oo

4 Z n
n=1

No9  TIlpouwnraiiTe TeKCT, BbIOepHTe NTpaBU/IbHBII OTBET U 3aMMIIKTE apryMeHThbl, 000CHOBBIBAOIIEe BEIOOp OTBETA

(3]

Haligure opaHHaTy TO9KH NepecedeHnd npamol 2x+5y-2=0 c ocsio OV.
3anmumuTe HoMEep BRIOPAHHOTO OTEETA Des TOUKH H 000CHORaHHE BEIDOpa

25

22,
0.
-0,

R
o =y

No 10 TIIpouwuTaiiTe TeKCT, BbIOepUTe NpaBU/IbHBIN OTBET U 3alMILKTE apryMeHTbl, 000CHOBBIBAOLLHe BEIOOp OTBETa

Ha cynmny xakux npoctefnex Apobell pacKIaikEacTc JaHHAS [IPABHIEHAT PAHOHATBHAL

apods
flx)= ﬁ_ VEaszaTh HOMep IPABHIBHOIO OTEETA.
A B
1 = _—
f(x) x+2+x+3
5 oy =Py B
(x)_x w2 +1
3 _ A . B
F =153
. Foo = 4, B
(x)_x—3 x+5

No 11 TIIpouwuTaiiTe TeKCT, BbIOepUTe NpaBU/IbHBIN OTBET U 3alMILKTE apryMeHThbl, 000CHOBBIBAOLLMe BEIOOp OTBETa

[Tpounraiite TeKCT, BBIOSPHTE MIPABHIBHEIT OTBET H 3alHIUHTE apTryMEHTEL
00OCHOBBIBAIOIHE BRIOOP OTBETA

dz
Ima dyHEIHH Z = XY — Y YacTHAA IPOHSBOIHAT 3, pasHa:
v

YKa3aTh HOMEP NPAaEHIBHOIO OTECTA.

1 -1
2 x—1
3 1
4 X

No 12 TIpouwnTaiiTe TeKCT, BbIOepHUTe NpaBU/IbHBIN OTBET U 3alUILMTE apryMeHThbl, 000CHOBBIBAOIIHEe BEIOOp OTBETa

OnpeneIuTs HATHYNE H THI 3KkcTpeMyMa GyHkumu Z = 6X — X2 + 2y — y2E Touke 4 =
(3: 1). YkasaTs HOMep IPABHIBHOIO OTBETA.

1 Munrpnvym

2 Maremaym

3 Hert sretpenyna

4 TpebyeTea ZoMOTHUTENBHOE HCCIEIOBAHNE
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Ne 13 IIpouwnTaiiTe TeKCT, BbIOepHTE MPABU/IbHBIN OTBET U 3alMILIKTE apryMeHThl, 000CHOBBIBAOLIHe BHIOOp OTBETa

ITpounralite TEKCT, BHIOSPHIE MPABHIBHBIH OTBET H SalHIINTE aPryMEHTBL
00OOCHOBBIBAIOINTHE BBIOOD OTBETA

1 6 3}(0 O 5
€My PAaBHO MPOH3EEICHHE MATPHLI - =1
yp p TP 0 oll1 —2

3alHITHTE HOMED BBHIOPAaHHOTO OTBETA O€3 TOUKH H 000CHOBAHHE BEIOOPA

0 3

6 0

3 0

2.

-6 4

0 0
3.

0 0

3 -6
4.

0 0

Ne 14 TIpouwuTaiiTe TeKCT, BbiOepuTe NpaBU/IbHbIE OTBETHI U 3aIMILMTE apryMeHThl, 000CHOBBIBAOLLMe BEIOOpP OTBETOB

Cuemannos MIpOHIBEOEHHE HCIIOAB3IYETCA patus: § MIPOEEPKH B3aHMHOIC
PACTIOVIOXEHHA EEKTOPOE, B CIIVIAS, KOTOa:

1 BekTopsl opTOroHATBHEL

2 BekTopH KOIITHHEAPHEL

3. BeKTopEl KOMIUTaHAPHEL

4 BexTopkl 00pazvioT IPAEyVI0 TROHKY

Ne 15 TIpouwnTaiiTe TeKCT, BbIOepuUTe NpaBUIbHbIE OTBETHI U 3aMMILMTE apryMeHThbl, 000CHOBBIBaOLLME BEIOOP OTBETOB

Cpeznu nepeunciaeHHBX THbbepeHIMATHHBIX YPABHEHHH YRAKHTE YPABHEHIA B IOTHBIX

auddepeHIEATax
1 (x2 +y2 4+ 2x)dx + 2xydy =0
2 (x —y3)dx + 2xydy = 0
3 (x2+y)dx+(x +1)dy =0
4 (xy? + x)dx — (yx2+y)dy =0

No 16 IIpouwnTaiiTe TeKCT, BbIOepuUTe NpaBUIbHbIE OTBETHI U 3aMMILMTE apryMeHTbl, 000CHOBBIBAOLLME BEIOOP OTBETOB

Pamiryc cXoguMOCTH CTENEHHOTO PAa MOXKeT OBITh HafaeH no dopmyne: R = lim
k—+ca

i
)

Ueny paBeH pagHyc CXOHMOCTH pAAa Niag 275 (x — 1)%7?

1 2
2 0
3 -2
4 5

Ne 17 IIpouwnTaiiTe TeKCT, BbIOepuTe NpaBUIbHbIE OTBETHI U 3alMILIMTE apryMeHThl, 000CHOBBIBAOLIME BEIOOP OTBETOB

. 2.3
Haiinute Touku sxeTpemyMa byusmmn v =10-3x" —x

3aIHIIHTE HOMEPA BBIOPAHHBIX OTBETOB 0€3 MpoOEIoE H ToueK H 000CHOBAHHE BBIOOpPA

1 =2

-3
I

OIIK-2 - CnocoGeH ¢popmyaupoeamsb 3adauu npogheccuoHa1bHOU 0essmebHOCIMU HA 0CHO8e 3HAHUI NPO(UIbHBIX pa30e/oe
MamemamuyecKux U ecnecmeeHHOHAy4YHbIX OUCYUNIUH (Mody/ei)

Noe 1 TlpouuraiiTe TEKCT ¥ 3alUIINTe Pa3BepHYThII 000CHOBAaHHBIN OTBET
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Ne 2 TIpouwnTaiiTe TEKCT U 3aMUILNTE PA3BEPHYThIN 000CHOBAHHBIN OTBET

BrruncnonTte KpHEOTHHERHEIR HHTErpAT jz. xel o xpueoii L: v = 4x ot rousn A (0, 0) mo Touxu B (1. 4).

Ne 3 TlpouuTaiiTe TEKCT U 3alULINTe Pa3BepHYThI 000CHOBAaHHbIN OTBET

HpﬂLIOJ'IHHBI‘:l}IOB JEBIDEEHHE TEId CO CKOPOCTERD 17 HBpeMeHHOﬁ MACCEL T B

dw
OTCYTCTEHH EHEINTHHX CHII OTTHCEIBAETCA YPAaEHEHHEM HB. Memepc:corom E =
dm - -
—u d_: TASUHEROTOPAA KOHCTAHTA. Kaxo# DOYIET CKOPOCTE TeJIa 9epes Bpe_\mt,
t

£CIIH H3BECTHO, TT0 E HavateHeIH MoMeHTV(0) = 0, m(0) = m,

Ne 4 TIpouuTaiiTe TEKCT U YCTaHOBUTE COOTBETCTBUE

ITycTe aan KpHEONTHHEHHEIH HHTerpan 2-ro poja _ roe L — oyra KpHEOH 2 oT

Toaxu A(0; 0) o Touxm B(2; 4). 14 EBMECISHEA 3TOT0 HHTEIPAla HYEHO CESCTH €10 K ONpeIeIcHHOMY

HHTETPaIy . VIIDOCTHE, IPHEECTH €10 K BHAY ——= H BEMHCIHTE.

VcTaHOBHTE COOTEETCTEHE YIBEDEICHHAMH H BEEICKASEIEAHHEM.

1 J. ydx + (y — x)dx
L

2 y=x2

2
3 J- x%dx + (x? — x)2xdx

0
4 f-(2x3 —x?)dx

0

Ne 5 TlIpouuTaiiTe TEKCT U YCTaHOBUTE COOTBETCTBUE

VeTaHOBHTE cOOTEETCTEHE Mexay dvHrmmamu f{x) ¥ ux neproobpazaemm F(x):

X
A flx)=x*+3:6.f(x)=e ¥ B.f(x)=e = T.f(x) =x*+3
1.F(x)=- ge_S*; 2. F(x) = ;TxB +3x:3.F(x) = —39_5; 4. F(x) = %xq + 3x.

No 6 TIlpouuTaiiTe TEKCT ¥ yCTaHOBUTE TI0C/IeZI0BATETEHOCTD
BcTaBeTe npaBU/bHEIe yTBEpXeHus B TeopeMy CTokca:

BekropHoe rone F HenpepbIBHO AuddepeHLpyeMo G.
SIBJISIETCS TPaHULIEN . O6e HaxogsTCs B obnactu G.
Toraa UHTerpaJl, onpezesstoLni BekTopHoro noss F o , PaBeH MHTerpaJty, onpe/ensoiemMy BekTOpHOTO Noisi F ue)

A. 1ypkya[uuio

B. S, rge S -- maakast oppeHTHPOBaHHAsI TOBEPXHOCTh
B. B obmactu

T'. noTok poropa

. L, KycouHo-I1ajKast KpyBast
Ne 7 TIpounTaiiTe TEKCT U yCTAaHOBHTE T10C/Ie/l0BaTeIbHOCTh
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dyarnnA f(x) mddepenmmpyema , €CIIII CYIIEeCTBYET An a(x) TaKue, 4
flxg) + A(x — xg) + a(x)(x — x,) m1s

A. GeckoHeIHO Manas QyHKIIHIA

B. uncno

B.Vx € Us(x,)
I'. B TOUKe X,

No 8 TlpouuraiiTe TeKCT, BblOeprTe NPAaBU/IbHBINA OTBET U 3allUIINTE apryMeHThbl, 000CHOBBIBaOLIMEe BEIOOD OTBETa

K kaxoMy IEOHHOMY HHTETPaTy CEOJHTCA IIOESPXHOCTHEIH HHTerpan 1-ro poma

ﬁ(,\,’z + _1’2 + :2)ds o moBepXHOCTH I = /9 e —_1’2 pH ee
S

MpoeKTHPOBAHHH Ha MTockocte XY 7

2 2
1 Mo ft+ 3y
D 9—x*—y*

2 i L\_: + .1‘2 +ajo-x7 - .1‘2 _li\'afl‘
D

o 2 3 '- .\‘2 + 1'2
3 M+ 4o i+ —2 _axetv
D 9—xt—y*

v 1|t9 1‘1'9_:(-_3..

—x* -yt

No 9 [TlpouuraiiTe TeKCT, BbIOepHTe NPAaBU/IBHBINA OTBET U 3allUIINTE apryMeHThI, 000CHOBBIBaOLIIME BEIOOD OTBETa

HssecTHE KOpHH XapakTepHCTHYecKoro ypaeHeHHa A; = 1,4, = 3. Kakomy manefinony
oaHopoaHOMY AHbdepeHIHATEHOMY YPaBHEHHIO OHH COOTBETCTBYIOT:

1 y —4y +3y=0
2 y =2y +3y=0
3 vy —4y +4y =0
- y' =y +3y=0

Ne 10 IMpouuraiiTe TeKCT, BbIOEpHTE PABHU/IBHBINA OTBET M 3allHIIKTE apryMeHThI, 000CHOBBIBaOLIME BEIOOD OTBETa

Hatttn 2", 2maz, 910 d%z = ;lrdxz + dedy - xT dy?

1
1 —
5
2
2 —
5
1
3 —
F

2

. ¥

5

Ne 11 TTpouuTaiiTe TeKCT, BbIOeprTe MPaBU/IbHBIE OTBETHI U 3alUIINTe apryMeHThbl, 000CHOBBIBaOLIME BEIOOD OTBETOB

VkasaTh Bce Mepeoobpasasle dyuxmm f(x) = 2x% + 5x — 1
1. §x3 +§;&c2 —x+3
2. 2x3+5x2—x+1

2 5
3. Sxd4+2x2—x—-7
2 2

4 4x+5

Ne 12 HquHTaﬁTe TEeKCT, BLIGEPI/ITE TIpaBUJ/IbHbIE OTBETHI Y 3allUIIINTEe apryMeHThI, OGOCHOBLIBBIOH_U/IE BLIGOP OTBETOB
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VEKazaTh 9HCIOBEIE PAIEL, CXOMANIHECT 0 NpH3HAKY JleHOHHIA:

i -1 n+l
) ZQ
— n+l
2 Z( 1)
n+1
1 rz+1
3. Z( )
n+1
4 Z n
’ —n®4+3

Ne 13 INpouuTaiiTe TeKCT, BbIOeprTe MPaBU/IbHBIE OTBETHI U 3alUIINTe apryMeHThbl, 000CHOBBIBAOLIME BEIOOD OTBETOB

VKazaTe BCe 3HAYEHHA X, IPH KOTODEIX CTeNeHHOH pad Yo-; 0,X" CXOJHICA, ECTH HIBECTHO, HTO €r0
pagHyc CXOOHMOCTH R = 2:

1. x=0,5
2. x=-—1
3. x=15
4 xr=25
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