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1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIIK-1 — crocobeH TpUMEHSATh eCTeCTBEHHOHayuHble U OOIIeMH)KeHepHble 3HAaHHUS, MeTOZbI
MaTeMaTH4yeCcKOro aHair3a U MOZle/IMpoBaHus B MpodeCcCHOHaNbHOM [1esiTeTbHOCTH
OIIK-11 — cnocoOHOCTh BBISB/STH €CTECTBEHHOHAYYHYIO CYIIHOCTh MpOo0eM, BO3HHUKAIOIIMX B XOfie

HpO(l)ECCHOHaHBHOﬁ AedATe/IbHOCTH, TMPUBJIEKATb [JId HUX PpelleHud Cl)I/IBI/IKO—MaTeMaTI/IIJECKI/II\/‘I dafriapat "
COBpe€MEHHbIE KOMITBIOTE€PDHBIE TEXHOJIOTHUH

DOpMHUPOBaHHIO KOMITETEHI[HUH CITY)KUT JAOCTKEHUE CJIeIYIOIINX Pe3y/IbTaToB 00pa30BaHuUs:
OIIK-1

3HAHUS:

B ob6nacti Maremarrueckoro aHanM3a:

OCHOBHBIE TIONIOKEHUS TeopuM (QYHKUWM OJHOM TiepeMeHHOW: Tipefiesl, HeNpepbIBHOCTS,
IuddepeHIMabHOe HCUMC/IEHWe M ero reoMeTpuueckue TpuiokeHUs. OCHOBHBbIE TIONOKEHUsS TeOpUd
WHTETpalbHOTO0 MCUUCAeHUss (GYHKI[UM OJHOM IlepeMeHHOW: HeorpeleéHHbINA, OMNpeeéHHbIM U
HeCOOCTBeHHBIN WHTErpasbl, OCHOBHBIE TEOPEMbI WHTETPATbHOTO WCUMC/IEHUs], TIPUTOKEHUS OTIPeZie/IEHHOTO
uHTerpasia. OCHOBHBIE TIOJIOXKEHUSI TeOPHUM UHC/IOBBIX, CTETIeHHBIX W (PYHKIMOHAIBHBIX PsifioB. OCHOBHBIE
TOJIO’KeHHsI Teopud (YHKLMM HeCKOJIbKUX IlepeMeHHbIX (Tipefiesi, HerpephiBHOCTh, AvddepeHLManLHOe
WCUUC/IEHWe U ero TeOMeTpUUecKhe TPUIOXKeHUs, HeCcOOCTBEHHbIe HWHTErpasbl, SKCTPEMYMBI, 3/IeMEeHTHI
(YHKIMOHAIBHOTO aHa/u3a, KpaTHble WHTEeTpasibl); CKaJspHble W BEKTOpDHBIe Tosisi, AvuddepeHLIManbHbe U
BEeKTOpHbIE OIEepaTopbl B BEKTOPDHOM aHasu3e, WHTerpajbHbie TeopeMbl. OCHOBHBIE TIONOKEHUS TEOPUU
KOMITIEKCHBIX YMCesl U QYHKIMM KOMIUIEKCHOUN TepeMeHHOM (Tipefiesi, HelpepLIBHOCTD, AuddepeHIraapHoe
WCUWC/IeHHe, TeOMEeTPUYeCKHM CMBIC/, YC/IOBUS AaHAJUTUYHOCTH, HWHTerpajbHOe HWCUUC/eHue (GYHKIUH);
YKCJIOBBIE U CTeleHHble KOMIUIEKCHBbIE Psifibl, 0COOble TOUKHM (YHKLMM KOMIUIEKCHOUM TepeMeHHOM, BBIUEeThI
¢GyHKIMY B 0COOBIX TOYKAX; METOAbI MCIIO/Ib30BAaHUSI BBIUETOB [ijisl BBIYMC/IEHUS] KOHTYPHBIX KOMIUIEKCHBIX U
HeCOOCTBEHHBIX Bell|eCTBEHHBIX WHTETPAJIOB; TIOHSITHE M METOAbl aHAJIMTUYEeCKOTO TPOAO/DKEHUs (QYHKLUM
KOMIT/IeKCHOU TiepeMeHHON. OCHOBHBIE TI0JIOKEHUsI TEOPUM OTepaliiOHHOT0 UCUMC/eHHs], TIpe/iCTaBleHue U
vccienoBanve (GYHKUWN TIPU MOMOIIY MHTerpana @ypobe U psagoB Oypoe.

B obnactu miHelHO# anreOpsr:

MaTpuL{pl; OMNpejeNuTeN; MarpuyHas anrebpa; WcCCIefoBaHWE U pelLleHre CUCTeM JIMHEHHBIX
anreOpanuecKnX ypaBHEHWM; JIMHEHHbIe MPOCTPaHCTBa, 0a3uc; eBK/IMOBLI MPOCTPAHCTBA, OPTOrOHA/BbHBIN
0a3uc; nMHeWHBIE OTepaTopbl, COOCTBEHHbIe 3HAYEeHHWs] W COOCTBEHHBIE BEKTOPHI OMeparopa; KBaipaTHUHbIe
(dhopmbl, UX pUMeHeHUe JJisl TIPUBeJieHNsl YPaBHEeHUI KPUBBIX U TIOBEPXHOCTel K KAHOHUUeCKOMY BUAY U /IS
pelileHus 3a/jau Ha SKCTpeMyMbl (DYHKLIMH HeCKO/TBKUX TepeMeHHbIX.

B ob6sactu aHaUTUYECKOY TeOMeTPUH:

BeKTOpHasi anrebpa, mpeoOpa3oBaHWe KOODJHWHAT; TIPsSIMble Ha TIOCKOCTH; TJIOCKOCTh U TIpsIMasi B
MIPOCTPAHCTBe; KPUBBIE Y TOBEPXHOCTHU BTOPOTO TIOPSJKa; TapaMeTpruecKoe 3a/jaHre JIMHUK U TIOBepXHOCTeH;
MoJIsipHasi CMCTeMa KOOpJAWHAT Ha TUIOCKOCTH; LWIMHApDUYECKHWe W cdephuueckre CUCTeMbl KOODJAWHAT B
TPOCTPAHCTBeE.

B ob6sactu Teopuu mudQepeHIUaTbHbIX YpaBHEHUH:

MOCTAaHOBKA 3a/iay, MPUBOJSANIUX K OOBIKHOBEHHBIM JU(QepeHI[HaTbHbBIM YPaBHEHUAM U CHUCTEMAM
mudbepeHIMaTBLHBIX YPaBHEHUM; YCJIOBUS CYyI[eCTBOBAHUS U €IWHCTBEHHOCTH pellleHWs 3ajaun Ko s
opgHoro auddepeHMAIbHOrO ypaBHeHUS W cucTeM AuddepeHIManbHBIX YPaBHEHUH; TeOMeTPHUeCKUi U
¢dusnyeckuii cmbica Aud@epeHLIMaIbHOTO ypaBHEHHS U CUCTeM Au(depeHLIManbHbIX YpaBHeHHH, HaualbHbIX
YCJIOBMH M pelieHul auddepeHIaabHbIX YPaBHEHUH; Haubo/iee 4acTo BCTpevarolnyecs quddepeHiaibHbe
ypaBHeHMs (C pa3fessONUUMUCS TepeMeHHBIMU, OFHODPOAHLIE, JHMHeWHble, B TOMHBIX AuddepeHIranax);
ypaBHEHWS BBICIIMX TIOPSIKOB, [OIMYyCKAIOI[He TIOHWKeHWe IIopsJKa; JMHelHble avuddepeHIuanbHbIe
yPaBHEHUS BBICIIUX TOPA/KOB, MOCTPOEHUE UX OOIEro perieHuss; pu3nueckuil CMbIC pelieHuH OIHOPOIHOTO
¥ HeomHOPOAHOro uddepeHIMaNnbHBIX YpaBHEHWH C TIOCTOSHHBIMU Kod(duimeHTamu (CBOOOHBIE |
BLIHY)K/IeHHbIe KoieOaHusi); TIOCTaHOBKA KPaeBbIX 33/jay, TPAHUYHBIX yC/IOBUM; HHTerpaibHOe rpeobpa3oBaHue
Jlarinaca, ero CBOMCTBa, OCHOBHblE TeOpeMbl, NPUMeHeHWe K pellleHUI0 JIMHeWHbIX JuddepeHIanIbHbIX
ypaBHEHUM U CHUCTeM JIMHeHHBIX quddepeHIanbHbIX ypaBHeHUH. CucteMbl quddepeHIaibHbIX ypaBHeHUH
B KaHOHWYECKOM M HOPMajbHON (opMe, MaTpU4HAas 3allMCh CHUCTEMBI; CBS3b CHUCTeMbI qubdepeHIuaIbHbIX
ypaBHEHWM B HOpMasbHOW (opMe C ofHUM AudQepeHIMATLHBIM ypaBHEHUEM — OT0 TIOPSIKA; JIMHeWHbIe
cucrembl auddepeHIMaNbHBIX YPaBHEHWH; OAHOPOAHbIe JMHEHHbIE CHCTEMbl; JIMHEelHOe IPOCTPaHCTBO
pellleHu, (yHAaMeHTa/lbHas CHUCTEMa peIlleHWd Kak 0a3uC TpOCTpaHCTBA pelIeHui; MeTop Oiiepa
MOCTPOeHHUsT OOIIlero peleHus AJsi OAHOPOAZHOUW CHUCTeMbl AU QepeHIHaNbHbIX YpaBHEHHUH C TIOCTOSTHHBIMHA
ko3dduiMeHTaMy; TeopeMa O CTPYKType OOILero pelleHuss JMHEHHOH HeOJHOPOJHOW CHCTEMbI
muddepeHIaNbHBIX YPaBHEHWH, MeTo[, Bapyal[iyl TPOU3BOJIBHBIX TOCTOSSHHBIX U METO[, HeollpeesiéHHbBIX
K03(h(DUIMEHTOR pellieHrs CUCTeM; YCTOMUMBOCTE pelieHus AvddepeHIvaibHOTO YpaBHEHUS, OTipe/ieieHre 1
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WCC/TeloBaHWe Ha YCTOMUMBOCTb TPHWBHMAIBHOTO PpeIleHHsT OJHOPOAHOM CHUCTeMBI, CBSI3b C KOPHSIMU
XapaKTepUCTUUeCKOTO YPaBHEHMUS;

YMeHuUsi:

B ob6nacti MaremaTrueckoro aHam3a:

MIPOM3BOJUTL OIepaljui HaJ, MHOXKeCTBaMH; HaXOJWTb TOUHble W BepXHHWe W HIDKHHE TpaHMLIbI
OrpaHUYeHHBIX MHOXKeCTB; BBIYUC/ISTH Tpefiesbl (GyHKIMNA U TI0C/Iej0BaTe/IbHOCTeH; BEIUNCIIATE TTPOU3BO/[HbIE
u guddepenmanbl m060ro TMopAAKa (QYHKIWH, 3a/IaHHBIX SBHO, HESIBHO W TlapaMeTPUYeCKH; HaXOAUTh
ypaBHEHUs KacaTe/bHBIX ¥ HOpMaJiell K TUIOCKUM KPUBBIM; TMPOBOJIUTH TOJTHOE UCC/IeOBaHUe U TOCTPOeHHe
rpadvkoB GYHKUUN OJHOW TIepeMEeHHOW; TIonyJarh pasnokeHus GyHkuud mo ¢opmyne Teliopa wu
WCTI0/Ib30BaTh WX A/ TIPUOIMKEeHHBIX BBIUMC/IEHUM; peluaTh 3aJadd Ha 3KCTpeMyM (YHKLHM; BBIUYHC/SATD
HeoTpe/ieNiéHHbIe W ONpe/le/iéHHble WHTEerpaabl (YHKLWA OJHOW TlepeMeHHOH; BBIYUCTATH [JTUHBI VT,
TJIONA/TU TUIOCKUX 00/acTeid, 00bEMBI U TIOBEPXHOCTH TeJT BpallleHHs C TTOMOIIIBIO OTIpe/Ie/IEHHOT0 WHTerpaa;
WCC/Ie/IOBaTh Ha CXOJMMOCTh U BBIYMCJISATH HECOOCTBEHHBbIE WHTErpasibl TIEPBOTO U BTOPOTO POJa; HAaXOAUTh
Maccy, CTaTUuecKhe MOMEHTBI, KOOD/WHATHI IIeHTpPa MacC TUIOCKUX (Uryp; HWCCIeoBaTh Ha CXOJUMOCTb
YKC/IOBBIE PSifibl, HAXOAUTH 00/1aCTH CXOOMMOCTH (DYHKLIMOHAJBHBIX DSZIOB; MPOW3BOAWTL aprdMeTHuecKue
oriepaly Haj, CXOASALIMMUCS psiiaMH, a Takke AuddepeHIMPOBaHre W UHTErPUPOBAHKE CTeTIeHHBIX PSifIOB;
MPOBOZIUTh pasiiokeHWe (GYHKLUA B CTeleHHbIe PsfAbl, WCIONb30BATh TIOMyUYeHHbIE Ppa3loKeHus AJist
MpUOIVKEHHBIX BLIUMC/IeHUH 3HaueHWHd (QYHKIUM, e€ TMPOU3BOAHBIX U WHTETPA/IOB; HAXOAUTh CYMMBI DS/IOB;
BBIUMC/IATE Tipefesibl (DYHKUWN HEeCKONBbKHAX I1ePeMeHHBIX; BBIUUC/ISATL TMPOM3BOJHBbIE W auddepeHraibl
nmroboro nopsika (hyHKLMH, 3alaHHBIX IBHO, HESIBHO U TlapaMeTPUUeCKH; HaXOUTh YPaBHEHUS KacaTelbHbIX 1
HOPMAasIbHBIX TIOCKOCTEH K TIPOCTPAHCTBEHHBIM KPHUBBIM, KacaTe/JbHBIX IJIOCKOCTEM W HOpMaied K
TOBEPXHOCTSAM; TO/My4YaTb pa3nokeHus ¢GyHKuuid 10 ¢opmyne Teiliopa W WCHOMB30BaTb WX A
MIpUOIKeHHBIX BBIYMC/IEHHI; PelliaTh 3aiaud Ha SKCTPEMYM U Ha YCIOBHBIM 3KCTPeMyM (YHKIMN HeCKOMbKUX
TepeMeHHbIX; BLIUMC/IATh KpaTHbIe U TOBEPXHOCTHBIE UHTETPasibl; TPOM3BOJUTD OTlepaliii Hajl KOMIIEKCHBIMU
YNC/IaMM, WCIONb3ys pa3/iuuHble (GOpPMBI UX 3allMCH U TeOMEeTPUYeCKYyH0 HWHTeprpeTalyio; BbIUHCIISATh
OCHOBHBIE 37ieMeHTapHbIe (PYHKIMYA KOMITJIEKCHOTO TIepeMEeHHOT0, pelllaTh YPABHEHUSsI; NCC/Ief0BaTh (GYHKIUIO
Ha aHa/JMTAYHOCTb, BLIUMC/SITH €€ TPOM3BOJHYIO, BOCCTaHaB/IMBaTh AHAIUTHUECKYIO (YHKLUWIO 10 eé
BellleCTBEHHOW WM MHUMOW YacTH; HaxoAWTh 00pasbl TOUeK, JIMHWH, o0sacTedl MpU MX OTOOPaKEHWH C
TIOMOIIIBI0  aHAIUTUYEeCKOW (QYHKIWH, ONpeAensTb KOHPOPMHOCTb OTOODaKeHWsSI; BLIUMC/SATL KOHTYDHBIE
WHTerpasbl oT QYHKLMK KOMILIEKCHOTO TlepeMeHHOT0, HUCIOo/b3ysi TeopeMbl Koilk, MHTerpanbHyio (hopmymny
Ko, dhopmyny HeroToHa-JIeiibHMIA; UCCIe0BaTh CXOAMMOCTL KOMIUIEKCHBIX UMCIOBBIX PSZIOB, HAXOJUTh
00/1aCTH CXOIMMOCTH CTETIeHHBIX DAJIOB; TMOAyYaTh pasfiokeHue (YHKIUM B psiabl Telnopa v JlopaHa;
HaXOMUThb W WCCIeA0BaTh 0COObIe TOUKW (YHKIMH; BBIYMC/ATH BbIUETHI (YHKIIMH B OCOOBIX TOUKAX;
WICTI0/Ib30BaTh BBIYETHI [i/IsI BBIUKMC/IEHUs] KOHTYPHBIX KOMILJIEKCHBIX WHTETPAJOB; BBIYMC/SATE BelleCTBeHHbIe
TPUTOHOMETpHYeCKre U HecODCTBeHHBIE MHTerpasibl C IIOMOIBI0 BEIUETOB; TTPOBOAUTD Pas/iokeHne (GyHKIWHN B
psig, Pypbe, HAXOAUTb CYMMBI PSiZIOB; TIPUMEHSTE MpeoOpa3oBaHue Jlariaca K perieHuro JIMHeHHBIX CUCTEM C
TTOCTOSTHHBIMH K03 hHUI[HeHTaMH.

B obnactu nvHeHHOM anreOphi:

BBIUMC/IATh OTIPE/Ie/IUTENN; TPOU3BO/UTEL OTEepallvy Haji MaTpPHUIIAaMM; HaXOAWUTh OOpAaTHYHO MaTpHiIly,
paHI MaTpHLbl; peliaTb MaTpU4Hble YypaBHeHWs; TIPOBOAWTL UCC/Ae[OBaHWEe CHUCTeMbl JIMHEeHHBIX
anredpanuecKnX ypaBHEHHIH Ha COBMECTHOCTE C TIOMOIIbI0 TeopeMbl KpoHekepa-Kariesni; HaxoAuTh peliieHue
KBa/[paTHON HEOJHOPOAHOM CHUCTEMBI ajirebpanueCcKUx JIMHEMHBIX YPaBHEHUH C moMolsio dhopmyn Kpamepa;
pelliath HEOAHOPOJHbIe anrebpanueckde CHUCTEMbI JIMHEMHBIX YpaBHEHWM MeToZioM I'aycca; HaXoAWTh
(hyH/IaMeHTaIbHYI0 CUCTEMY PeIlleHHH OJJTHOPO/JIHOM CUCTeMbI anrebpandeCcKuX JUHEHHBIX YPAaBHEHUH.

B obmacty aHanmuTHYe CKOU T€OMETPHH:

TPOM3BOAUTH OMepalyyd HaJ TeoMeTpUYeCKUMH BeKTODaMH: JIMHEeHHble oOrepaluy, CKaspHoe,
BEKTODHOe, CMelIaHHOe, JBOWHOe BEeKTOPHOe YMHO)KEHHWeE; BBISICHATh TeOMeTPUUYeCKUid CMBIC/T YPaBHEHUH Ha
TJIOCKOCTY U B TIPOCTPAHCTBE; CTPOUTH KPUBBIE U TIOBEPXHOCTH BTOPOTO TIOPS/IKA, TapaMeTpUUIeCcKU 3aJjaHHbie
JIMHWY ¥ TIOBEPXHOCTH, KPUBBIE B MOJISIPHOM CHCTeMe KOOpP/MHaT.

B o6nactu Teopuu muddepeHIUaTbHbIX YpaBHEHUH:

HaXO/IUTh 00IIlee U YacTHOE pellieHus AuddepeHIHaNTbLHOTO YPaBHEHUS U CUCTeM AuddepeHIHaTbHbIX
ypaBHEeHH; HAaXOAUTh OCOOble TOUKM ¥ 0COOBIe pelleHHs; TIOHWKaThb TOPS/0K AuddepeHIMaibHOTO
ypaBHeHUsl; CTPOUTEL oOIllee pellieHVe JMHEHHOTO OFHOPOAHOTO AuQdepeHLMaNbHOTO YPaBHEHUSI U CHCTEM
JMHENHBIX OJHOPOJHBIX JuQQepeHIaTbHbIX ypaBHEHUH; TPUMEHSTh METO[, BapWaldd TPOU3BOIbHBIX
MOCTOSHHBIX M MeTOJ, Moj00pa YacTHBIX pellleHnd [jis JIMHEeHHbIX HeOZHOPOAHBIX AuddepeHIUambHBIX
YPaBHEHU;

HABbIKU:

OBnazieTb OCHOBHBIMHM MaTeMaTHueCcKuMH (popmysnamMy, MeTOZaMHU M CliIocobaMy MX TPUMEHeHHUs AJist
pellleHus 33/jad eCTeCTBeHHOHAYYHBIX U TeXHWYeCKWX AMCLUIUIMH, a TakKe 3a7ad, COCTAB/SIOIUX OCHOBY
VH)KeHePHO-KOHCTPYKTOPCKOM MPAKTHKH.

OIIK-11
3HAHUA:
B o6sacti MaTemMaTHueCKOro aHaIu3a:



OCHOBHBbIE  TIOJIOXKEHHSI TeopuM (YHKIMM OFHOW TepeMeHHOW: T[pefie/l, HeNpPephIBHOCTE,
muddepeHIabHOE HWCUUC/IEHHe W er0 reoMeTpuueckre TpuiokeHus. OCHOBHBbIE TIONIOKEHUS TeopUd
VHTErpajlbHOTO  UCUMC/IeHus (YHKUMNA OLHOM TepeMeHHOW: Heolpe/leNléHHbIM, OINpejenéHHbld U
HeCoOCTBeHHBIN WHTerpasbl, OCHOBHBIE TeOPEMbI MHTETPaJbHOTO UCUMC/IEHUs], TIPUIOKEHHUS OTIpeJe/IéHHOTO
vHTerpasia. OCHOBHEBIE TI0/I0XKEHHSI TeOPUM UMC/OBBIX, CTEIeHHBbIX W (YHKIMOHAIbHBIX psifioB. OCHOBHBIE
TIOJIO’KEHHUST TeopuM (YHKIMY HECKONBKUX TepeMeHHBIX (Tipefie/s, HeIlpephIBHOCTb, AuddepeHIraaIbHOe
WCUUC/IEHWe U €ero TeOMEeTpUUecKWe TIPUIOKEeHHUS, HeCOOCTBEHHbIe WHTETPajibl, SKCTPEMYMbI, 3/IEMEHTHI
(hYHKIIMOHABPHOTO aHa/ii3a, KpaTHble WHTETpasibl); CKaJsIpHbIe W BEKTOPHbIe ToJis, quddepeHaIbHbe U
BEKTODHBbIE OIepaTopbl B BEKTOPHOM aHa/k3e, HHTerpajibHble TeopeMbl. OCHOBHBIE TIOJIOXKEHHUS] TEOpUHU
KOMIL/IEKCHBIX urcen U (yHKIMM KOMILIEKCHOW TepeMeHHOU (Tipefesi, HelpepbIBHOCTh, AuddepeHIaibHOe
VICUUC/IeHHe, TeOMeTPUYeCKUN CMBIC/, YC/IOBUS aHATMTUYHOCTH, WHTETpajbHOe WCUMCcieHre (QyHKLUW);
YKC/IOBBIE U CTeTleHHbIe KOMIUIEKCHBIE Psifibl, 0COObIe TOUKW (DYHKI[MM KOMILIEKCHOHW TNepeMeHHOM, BbIUEThI
(GYHKIMU B 0COOBIX TOYKAX; METO/bI UCTIO/H30BAaHKsI BBIUETOB [Ijil BBIYMCIEHUS] KOHTYPHBIX KOMIUIEKCHBIX U
HECOOCTBEHHBIX BEI[eCTBEHHBIX WHTETPajioB; TOHATHE W METO/bl aHAJUTUUYECKOTO TPOAO/DKEHHS (DYHKIUH
KOMIIJIEKCHOW TiepeMeHHOM. OCHOBHBIE TIOMIO)KEHUs] TeOPUX OTeparjuOHHOr0 MCUWC/IeHUs], TIpefiCcTaBleHre 1
vccrieoBaHre GyHKLOWH MPU TIoMolny uHTerpana ®ypre v psizoB Pypoe.

B obnactu nuHeHOM anreOphi:

MaTpUL[pl; OMpe/ielTe/IM; MarpuyHas anrebpa; WCCIefOBaHHWE W pellleHWe CHUCTeM JIHHEeHHBIX
anreOpaniuecKuX ypaBHEHWI; JIMHEHHbIE MPOCTPAaHCTBA, 0a3uc; eBKIW/IOBLI MPOCTPAHCTBA, OPTOTOHABHBIN
0a3uc; TUHEHHBIE OTepaTopbl, COOCTBEHHbIE 3HAUEHUS W COOCTBEHHBbIE BEKTOPHI OMEparopa; KBajipaTUUHbIE
(hopMBbI, X IPUMeHeHue /i/1s1 IPUBeeHus] YPaBHEHUH KPUBLIX U NTOBEPXHOCTeH K KAHOHUUeCKOMY BUAY U JIJIS
pelLeHust 33/ja4 Ha SKCTpeMyMbl QYHKLMM HeCKOJIbKUX TTepeMeHHBIX.

B obsacti aHanmMTAYeCKOY reoMeTpUm:

BeKTOpHasi anrebpa, mpeoOpa3oBaHre KOODAMHAT, TIPSIMBbIE HA TUIOCKOCTH; TJIOCKOCTb W TIpsiMasi B
TPOCTPAHCTBE; KPUBbIE U TIOBEPXHOCTH BTOPOTO TOPsi/Ka; ITapaMeTpUuecKoe 3a/jaHue TMHUN U TIOBePXHOCTeH;
TOJISIPHAsl CUCTeMa KOODAWHAT Ha ITUIOCKOCTH; LWIMHApPWYecKue U cdepuueckrde CHUCTeMbl KOODJWHAT B
TIPOCTPAHCTBe.

B o6nactu Teopum guddepeHaIbHbIX YPaBHEHHUI:

TIOCTAaHOBKa 3afiad, MPUBOASALINX K OOLIKHOBeHHBIM [uddepeHMaTbHBIM YpaBHEHUSIM M CHCTEMaM
IuddepeHIMaNbHBIX YPaBHEHUM; YC/IOBUS CYLeCTBOBaHUS U eIMHCTBEHHOCTU pelleHUs 3ajaun Kot s
ogHoro auddepeHLaTbHOTO ypaBHeHHsI U cucTeM AuddepeHLIMaNbHBIX YpaBHEHUM; TeoMeTpUYecKu U
¢dusnyeckuii cmbica auddepeHIMATBHOTO ypaBHeHNs U cucTeM AvddepeHIManbHbIX YPaBHeHHH, HaualbHBIX
YCJIOBUH U pelieHui quddepeHIManbHbIX YpaBHeHHH; Haubosiee yacTo BCTpevatolyecs aAuddepeHIdanbHbie
ypaBHeHUs (C pa3fensitolMMKCs TepeMeHHBIMH, OJHODOJHbIe, JMHEeHHble, B TMOAHbIX AuddepeHLManax);
yPaBHeHUs] BBICIIMX TIOPSAKOB, AOMYCKAIOIMe TIOHW)KeHVe TIOpsiAKa; JvHelHble AvddepeHLManbHbIe
yPaBHEHUs BBICILIMX TIOPSJKOB, MOCTPOEHNE UX 0OILEero perieHus:; pr3ndecknii CMbIC/ pellieHni 0IHOPOJHOTO
U HeofHopogHoro auddepeHIManbHbIX ypaBHEHMH C IIOCTOSHHBIMU Ko3(dduipeHTaMu (CBOOOAHBIE U
BBLIHY>K/IEHHbIe KOie0aHus); TIOCTAaHOBKA KPAeBbIX 33/1ay, TPAHUYHBIX YCIOBUM; HHTerpasbHOe Mpeobpa3oBaHue
Jlariaca, ero CBOMWCTBA, OCHOBHBIE TEOPEMBI, NIPUMEHEHWe K PeIIeHUI0 JIMHeMHBIX MuddepeHIuaIbHbIX
yPaBHEeHHUM W CcUCTeM JIMHeHHbIX JuddepeHManbHbIX ypaBHeHHH. CrucTeMsl JuddepeHLHaTbHbIX ypaBHeHUM
B KaHOHMYeCKOW W HOpPMaibHOW (opme, MaTpuUUHasi 3alliCb CUCTEMBI; CBSI3b CHUCTeMBI JudQepeHHaTbHbIX
ypaBHeHU B HOpMasbHOM (dopMe ¢ ogHuM guddepeHIaibHBIM YpaBHEHHEM — OTO TIOpsifiKa; JIMHeHbIe
cuctembl AuddepeHIMaTbHBIX YPaBHEHHUM; OMHOPOAHbIE JIMHEHHbIe CHUCTEMBI; JIMHEMHOEe TMPOCTPAHCTBO
pellieHud, (QyHJaMeHTasbHas CUCTeMA pelleHnd Kak 0a3uc TPOCTpPAaHCTBA pellleHdi; MeTop Oinepa
TOCTPOEHUS OOITIEro peleHus /i OJJHOPOAHOM CUCTeMbI AuddepeHIHaTbHbIX YPaBHEHUH C TOCTOSTHHBIMU
Ko3bduLMeHTaM; TeopemMa O CTPYKType oOIilero pelieHWss JWHeHHOH HeOJHOPOJHOM CHCTEeMBI
IuddepeHMaNBHBIX YPaBHEHUH, MeTOZ Bapyalid TPOW3BOJIBHBIX TOCTOSTHHBIX M MeTOJ Heorpe/enéHHbIX
KO3 OULIMEHTOB pellieHrs] CUCTeM; YCTOHUUBOCTE pelieHus AuddepeHIIHaIbHOTO YpaBHEHNSs], OTipeesieHre 1
WCC/iefloBaHWe Ha YCTOMUMBOCTb TPUBHMAIBHOTO PpeIlleHHsT OJHOPOAHOM CHUCTeMBbI, CBsi3b C KOPHSIMU
XapaKTepUCTUUYeCKOTO YPaBHEHMS;

YMEHUsL:

B o6nacti MaTemaTrueckoro aHanM3a:

TPOU3BOAUTH OTepalyd HaJ, MHOXKeCTBaMH{; HAaXOJWUTb TOUHbIE M BepXHUe W HIKHHWE TPaHHUL[bI
OrpaHUYeHHBIX MHOKECTB; BLIUMC/ISTD Tpeesibl QYHKLHM U 1oC/ie0BaTe/TbHOCTEH; BEIYUCTATE TTPOU3BOJHbIE
u gubdepeHiansl M000ro nopsaka (YHKIWH, 3a[aHHBIX SIBHO, HESIBHO W IapaMeTPUUecKd; HaXOAWThb
ypaBHEHUs KacaTe/lbHBIX U HOpMasiel K TUIOCKUM KPUBBIM; TMPOBOJUTH TOJIHOE WUCCIe[oBaHUe U MOCTPOeHe
rpadvkoB GYHKUUN OJHOW TIepeMeHHOW; TIonydarh pasnokeHus GyHkuud 1o ¢opmyne Teliopa wu
WCIIO/b30BaTh WX [JIsi TIPUO/MDKEHHBIX BBIUMC/IEHWH; PeIllaTh 3a/add Ha SKCTPeMyM (YHKLHI; BBIYUC/SATH
Heoripe/iefiéHHbIE W ONpe/ieNéHHble WHTerpajabl (YHKLUUMA OJHON TlepeMeHHOH; BBIYUCIATH [JIMHBI YT,
TIJIOWA/IU TUIOCKUX 0b/acTeld, 00bEMBI M TIOBEPXHOCTH TesT BpallleHUsI C TIOMOIIBIO OTIpe|e/IEHHOTO WHTerpara;
WCC/IeIoBaTh Ha CXOAWMOCTb U BBIUMCJISITH HECOOCTBEHHBbIE WHTErpasibl TIEPBOTO M BTOPOTO POJia; HAaXOAWUTh
Maccy, CTaTMuecKhe MOMEHTBI, KOOpJAWHAThI IIeHTpa MacC TUIOCKUX (Uryp; HCCIefoBaTh Ha CXOJUMOCTb
YKCJIOBBIE PSi/IbI, HAXOJUTh 00JIACTH CXOAMMOCTH (PYHKIIMOHANBHBIX PSJIOB; TIPOU3BOJUTL apU(MeTHUeCKHe
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orepaLyy Haj CXOASALIMMUCS psiiaMH, a Takke AuddepeHIMpOBaHre M UHTErPUPOBAHKE CTEIIeHHBIX PsifiOB;
MIPOBOZAUTH pasiokeHrWe (QYHKLUM B CTeleHHble pPsifbl, WCIIONb30BaTh IIOMyUYeHHbIe Ppas/lIOoKeHus: [Jist
MpUO/MKeHHBIX BBIUMC/IEHUH 3HaueHWi (QYHKLUY, eé MMPOM3BOAHBIX U MHTETPasioB; HaXOAUTh CYMMBI DSIZIOB;
BLIUMC/ISATE TIpefiesibl (YHKOUMA HeCKOJTLKUX TepeMeHHBIX; BBIUMC/ATH TPOM3BOAHBIE W AuddepeHMabI
mo6oro nopsizika GyHKLUM, 3a/jaHHBIX SIBHO, HESIBHO U I1apaMeTpuuecKy; HaXO[UTh YpaBHeHUs KacaTe/lbHbIX U
HOpMaJ/IbHBbIX IIOCKOCTeH K IIPOCTPAHCTBEHHbIM KpUBBIM, KacarTe/lbHbIX IJIOCKOCTEM U HopMmaned K
TIOBEDXHOCTSAM; IO/yyaTh pas3nokeHus ¢(yHkuuii no c¢opmyne Teisiopa M WCHO/MB30BaTh UX A/
NpUOJTKeHHBIX BBIUMCIEHUH; pellaTh 3a/jady Ha SKCTPEMYM U Ha YC/IOBHBIN KCTPeMyM (YHKIIMH HeCKOTbKUX
TepeMeHHBIX; BEIYUC/IATE KPaTHbIEe ¥ TTIOBEPXHOCTHBIE MHTErPaJibl; IPOU3BOAXT OMepaLiy HaJ KOMIUIEKCHBIMU
YMCJaMM, MCIOMb3ys Ppa3/inuHble (OpPMBI HUX 3allMCH W TeOMeTPUYecKyl0 HWHTeprpeTalyio; BbIUMC/IATh
OCHOBHbIe 37ieMeHTapHble (PyHKIMHA KOMILJIEKCHOTO TlepeMeHHOT0, pelllaTh YPaBHeHUsl; UCCIefoBaTh (QYHKLMIO
Ha aHa/JUTUYHOCTb, BBIUMC/ATH €€ IIPOM3BOJHYH, BOCCTaHaB/IMBaTh AaHAIUTUUECKY!O (QYHKLMIO 10 eé
BeI|eCTBEHHOW H/IM MHMMOM YacCTW; HaXOAWTh 00pasbl TOYEK, JUHMMH, 00jacTell MpH MX OTOOpa)KeHHU C
TIOMOIL[bI0 aHAJIUTHUYECKON (YHKIMHM, OIpefieNiiTh KOH(GOPMHOCTb OTOOpa)KeHWsl; BBIYMC/STH KOHTYDHBIE
VHTerpassl OT (YHKLMK KOMIUIEKCHOTO TepeMeHHOr0, UCMOob3ysl TeopeMbl Koi, nHTerpansHyto (opmyny
Komm, dopmyny HeroToHa-JIeiibHMIA; MCCIe[OBaTh CXOAMMOCTb KOMIUIEKCHBIX UMCIOBBIX PSIZIOB, HAXOJUThH
00/1aCTH CXOIMMOCTH CTeTeHHBIX DSJOB; TOAyYaTh pasjokeHrde (QyHKUuUM B psigel Teiinopa wmm JlopaHa;
HaXO[UTb M HCCJIe[0BaThb OCOOble TOUKM (PYHKIMM; BBIYMC/ASTH BbIYETHl (YHKLUM B OCOOBIX TOYKax;
WCII0/1b30BaTh BbIYEThI //Is1 BBIUMC/IEHUS] KOHTYPHBIX KOMILJIEKCHBIX WHTETPasoB; BBIUMC/IATH BellleCTBEHHbIe
TPUTOHOMEeTpPHUeCKHe U HecOOCTBeHHbIe MHTerpasibl C TIOMOLIBIO BEIUETOB; TIPOBOZUTD pa3/iokeHre QYHKIW B
psig @yphe, HAXOAUTh CYMMBI PsiZIOB; TIPUMeHSITh TipeoOpa3oBaHue Jlaryiaca K pelieHur0 TUHeHHbIX CUCTEM C
TOCTOSIHHBIMU K03 duLiieHTaMu.

B obnactu nuHeHOM anreOphi:

BBIYMC/ISITE OTpeJe/IUTe/M; TIPOM3BOAUTE OMNepaly Haj, MaTpULlaMM; HaxOAWUTb O0OpaTHYIO Marpully,
paHI' MaTpullbl; pelllaTb MaTpUuyHble YypaBHeHUs; IIPOBOJUTh HCC/Ie[0OBaHME CUCTeMbl JIMHEHHBIX
anrebpanuecKux ypaBHEHHI Ha COBMECTHOCTh C TIOMOIIIbI0 TeopeMbl KpoHekepa-Karienny; HaXoquTh pelieHre
KBa/IpaTHOW HEOJHOPOAHOMN CHUCTeMBbI ajirebpanuecKuX JIMHEHHBIX YPaBHEHU ¢ momouibio dpopmyn Kpamepa;
pelllaTh HeOAHOPOAHbIe anreOpanueckue CHACTeMbl JIMHEMHBIX YpaBHEHWM MeTofoM I'aycca; HaXoAWTb
(byHIaMeHTaNIbHYI0 CUCTEMY PelleHHH 0JHOPOJHOM CUCTeMbl anrebpanieCcKuX TUHEUHBIX ypaBHEHHUM.

B obnacty aHaMMTHYeCKOl reoMeTpru:

MPOM3BOAUTH Olepald HaJ TreoMeTpUYeCKHUMH BeKTOpDaMH: JIMHelHble orepanyy, CKajspHoe,
BEKTODHOE, CMeILllaHHOe, [JBOMHOe BEeKTOPHOe YMHO)KEHHE; BBISICHATh TeOMeTPUUeCKUid CMbIC/I YPaBHEHUH Ha
TJIOCKOCTY U B TIPOCTPAHCTBE; CTPOUTEL KPYBbIe U TIOBEPXHOCTH BTOPOTO MOPs/Ka, TapaMeTpUdecKy 3aJaHHble
JIMHWY Y1 TTIOBEPXHOCTH, KPUBbIE B MOJISIPHOM CHCTEMe KOOpAUHAT.

B obnactu Teopum gudQepeHiaabHbIX YpaBHEHUH:

HaXOAWTh 00lIjee U yacTHOe peleHus AuddepeHIaibHOTO YPaBHEHUS U CUCTeM AU depeHI[UaIbHbIX
ypaBHEHH; HaxoAuTb 0coOble TOUKW M 0coOble pelleHHs; TIOHWKaTh TOPsSiIoK AnddepeHIanisHOTO
ypaBHEHHsI; CTPOUTHL 00Iljee pellleHHe JTUHEHHOTO OJHOPOAHOTO AuddepeHIMaTbHOr0 ypaBHEHUS] U CHCTEM
JIMHEMHBIX OLHOPOAHBIX [uddepeHMaTbHbIX YpaBHEHUH; NPUMEHSTh METOJ Bapualdd IPOM3BObHBIX
MOCTOSIHHBIX W MeToZ mojbopa YacTHLIX pelLleHdi [Jisi JMHEHHbIX HeOAHOPOAHBIX AvddepeHLHaNTbHBIX
ypaBHEHUI;

HaBbIKU:

OBnaZieTb OCHOBHBIMH MaTeMaTH4eCKUMHU (opMy/saMH, MeToflaMi M Crioco0aMu MX TpUMeHeHusl [ijisi
pelleHus 33/ja4 eCTeCTBeHHOHAYUYHbIX U TeXHWUeCKHX AUCLMIVIMH, a TakKe 3a/jad, COCTABJISIFOLUX OCHOBY
VH)KeHePHO-KOHCTPYKTOPCKO MPAKTHKH.



2. MECTO JNCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucrunaa BBICIITASI MATEMATUKA sBsieTcs JUCIUTUTUHOW 00s13aTe/IbHOM YacTu 0/10Ka 1
MpOrpaMmbl MOATOTOBKY 10 HarpaesieHuto 15.03.03 IIpukaadHas MexaHuka.

CopepykaHue OUCLMIVIMHBI SB/ISETCS JIOTUYeCKUM TPOJO/DKEHUEM COZEp)KaHUs LIKOJIbHBIX KYpPCOB U
cayxut ocHoBou s ocBoeHust guctumiviH: THOXKEHEPHASI AKYCTUKA, THCTPYMEHTAJIBHBIE
MN3MEPEHUNSA B AKYCTUKE U BUBPAITNU

TpeboBaHWst K YPOBHIO TIOATOTOBKM OOYyYaroIMXCs U TIpe/iBapyTe/bHbIe KOMIIETEHIIUH OTpefesieHbl
®eziepabHBIM TOCYZAPCTBEHHBIM 00pa30BaTeIbHbIM CTAaH/IaPTOM CPE/IHET0 00Iero 00pa3oBaHMs.



3. CTPYKTYPA U COAEPXKAHUE JUCIIAII/INHBI

OO0111as TPY/I0EMKOCTh UCITUTIMHBI COCTaB/seT 13 3.e., 468 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HanmeHoBaHHe pa3sjie/IoB H AUAAKTHYECKUX eJHHHUL]

BCEI'O

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

JIekuuu

IIpakTHUecKHe
3aHATUA

CamocTrosTe/bHas
paboTa CTyAeHTOB

®dopmupyemast
KoMmmereHus, %

OIIK-1

OIIK-11

Paspgen 1. J1eMeHTbI MaTeMaTHYECKO# IOTHKH M TEOPHH MHOXKECTB.
Be]llecTBeHHble yHcaa. Marematiuueckast IOTHKa: BbICKa3bIBaHHWe, TpeJrKar,
MHO)XXeCTBO UCTUHHOCTHU IpeJjuKara, TOXXJeCTBO, JIOTHYeCKue orepanuy,
C/ieloBaHNe, paBHOCH/IbHOCTb, KBAaHTOP BCQOﬁH_[HOCTl/I, KBaHTOP CyILleCTBOBaHHWSA,
KOHTpIrIpuMep, hopmyria anreGpbl JIOTMKU, TaBTOIOrMst, 060611eHHs 3aKOHOB Jie
MopraHa, J0CTaTO4YHOe YC/IOBHe, HeobXoAMOoe yCIoBHe, HeobXoauMoe 1
/IOCTaTOYHOE YC/IOBHE, TeOPeMa, JIeMMa, C/e/ICTBHe, Ofpe/ie/ieHre, B3aUMHO
oBparHble ¥ B3aMMHO [IPOTHBOIOIOKHBIE TEOPEMBI, METOZ, MaTeMaTHueCKO#
uHAyKuMu. HaTypanbHele, 1ie/ble, paliioHa/IbHble Unc/a. BeljecTBeHHble unucia U
MX OCHOBHELIE CBOMCTBA. HPEACTEIBHEHI/IE AEﬁCTBHTEﬂbHDFO 4yucia B BUze
6eCKOHEUHOM /1eCATHYHOM po6u. Teoprsi MHOXKECTB: MHOXKECTBO, PaBHbIE
MHO)KECTBa, IIOAMHO)XECTBA, OCHOBHbIE ONepaLiii Ha/i MHOXKEeCTBAMH, JUarpamMMbl
Diinepa-BeHHa, 1eKapTOBO MPOM3BeE/|eHNE, KOHEUHOE, CUETHOE U HeCUETHOE
MHOXX€eCTBO, yIIOpsAIOUeHHbIE MHOXKEeCTBA. Yuc/ioBble MHOXECTBA: OKpeCTHOCTH,
TIPOMEXXYTKH, OTKPBITBIE U 3aMKHYTbI€ MHO>KECTBA, TIpe/je/IbHbIe ¥ U30/TMPOBAHHbBIE
TOUKHM, MHUHUMaJIbHbI 1 MaKCHMAJIbHBIH 3/IEMEHT, TOUHbIE HYDKHSISI U BEDXHsisl TPaHH.
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Pa3pen 2. ®yHKIMH OT OJAHOM Bell|eCTBeHHOMW nepemeHHOM. 1. [ToHsTHe
orobpaxkeHust. PYHKLMK OT OZJHOM BeLL|eCTBEHHOH epeMeHHOM: orpe/ieneHue,
o6nacTh 3HauUeHui 1 06/1acTb onpezeseHus GyHKLMH, 06pa3s u Mpoodpas TOUKH 1
MHOXECTBA, CIOKHas pyHKLMS, rpadyk QyHKLMH, n306pakeHHe rpaduka GyHKLUN.
PaBeHCTBO (PyHKLMiA, eproanUecKie (YHKLUH, YETHasE U HeYéTHast DyHKLMH,
o6partHasi QyHKLYs, OrpaHHYeHHas 1 HeorpaHWUeHHast QyHKLIMH, MOHOTOHHbIE
¢ynkmy. dnemeHTapHble GyHKUUK U UX rpaduku. 2. Criocobbl 3aaHust GyHKLMH:
HesIBHBIH, TapaMeTpruecKuid. [TonsipHas cucTeMa KOOPAMHAT U TOCTPOeHHe
rpaUKOB B Hel.
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Pazpen 3. Teopus npepesios. Henpepeisuble GpyHkiun. 1. Uniciosble
TI0C/Ie/l0BaTe/IbHOCTH: CI0CO0 3a/laHusi, BO3PACTalolye U yObIBaroLLe,
OrpaHvuyeHHbIe 10C/1e10BaTe/IbHOCTU. l'[pe/:(en TiocienoBaTe/IbHOCTH,
TI0C/1€4,0BaTe/IEHOCTH, CXOAAIHecsd K 6eCKOHEUHOCTH. Teopema BO]II)L]HHO-
Beliepirpacca, GyHamMeHTanbHbIe N0C/Ie0BaTeTLHOCTH, KpuTepuid Komm.
TIpocreiilive CBOMCTBA CXOASAIMXCs MOC/e0BaTe/bHOCTe. 2. TIpeen GyHKLmu:
/1Ba OTIpe/ie/ieHNs ¥ MX PaBHOCH/IbHOCTD, Tpe/ie/1 GyHKLMK Ha 6e CKOHEeUHOCTH.
EfuHCTBeHHOCTS Ipeziesia, TeopeMsl O NpeJesiax CyMMbl, pa3HOCTH, IPOU3BeZeHUS U
YacTHOro JByX (hYHKLMH, TeopeMa o npeiesie CIOXKHOM (DyHKL{MH, TeOpeMbl
cpaBHeHus1. Teopema o nocTosHCTBe 3HaKa. OZIHOCTOPOHHMe Tpejienbl. 3.
3ameuaresbHbIe npefiesibl. beckoneuHo Masble 1 6eckoHeuHO 6osbluve GyHKLUN:
CpaBHeHHe 6eCKOHeYHO GO/IbIINX 1 6eCKOHEeUHO MaslbIX QyHKLMH
(3KBMBA/IEHTHOCTb, CUMBOJIBI 0, O, MOPAZI0K Ma/oCTH (QyHKLMK). 4. PackpbITHe
HeornpezenénHocreit. Teopema o 3amene GeckoHeuHO Manbix GyHKLMI Ha
9KBHBA/IEHTHbIE [IJIsl IPOM3Be/IeHus U OTHOLIeHHs hyHKuui. OnpesesieHne
TIOKa3are/IbHOM ¥ CTereHHOH QyHKLUMK. 5. Onpe/ie/ieHHe HerpepbIBHOCTH (QyHKLMK
B TOUKe U Ha MHOXXeCTBe, THITbl Pa3pbIBOB. TeopeMbl O HerpepbIBHOCTH CYMMbI,
PasHOCTH, MPOM3Be/eHNsI U UaCTHOTO HerpepbIBHBIX (pYHKLMI, TeopeMa 0
HENpepbIBHOCTH KOMITO3HLIMH HelpepbIBHBIX (PYHKIMit (IPaBHU/IO 3aMeHBI
HepeMEHHOP’I TIpY BBIYMC/IEHWH TIpeJieJIOB, C/IeACTBHE O HEIIPEePhIBHOCTHU quHKLU/II/l,
3a/JaHHOM MapaMeTprUuecKiM o6pasom). 6. CBoicTBa (yHKLMI, HENPEPLIBHBIX B
TOUKe: OrPaHUUEeHHOCTh, COXpaHeHHe 3Haka. CBOMCTBA (yHKLMIL, HeNpepBIBHBIX Ha
oTpe3ke: TeopeMbl Beliepiitpacca, Teopema 0 IpPOMeXXyTOUHOM 3Ha4eHHUH, O
MHOXXeCTBe 3HaueHHH, TeopeMa 06 06paTHOI (QyHKIMHU. DneMeHTapHble QyHKIMH 1
MX HerpepbIBHOCTb.
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Paspen 4. ITpown: 1e u quddep: nbl. 1. OnpeziesieHye IPOM3BOAHOM,
JleBasi ¥ NpaBasi IPOM3BO/IHbIE, TEOPEMA O HenpepbIBHOCTH AuddepeHLpyeMoit
(yHKLMM, MexaHHUeCKU ¥ TeOMeTPUUeCKHI CMBIC/ TPOU3BOAHOM, KacaTe/lbHast 1
HOpMaJb K rpaduKy (DyHKLAM, TPOM3BOAHbIE OCHOBHBIX 3/IeMEHTapHBIX (DYHKLIWHA.
Teopemsl 0 U depeHLPyeMOCTH CyMMBI, Pa3HOCTH, TIPOM3Be/jeHHsl U YaCTHOTO
7By AuddepeHLpyeMbIX (yHKLMH, TPOU3BOAHAST CJIOKHON (yHKLIMH,
nuddepeHppoBatye 06patHOI GYHKLMHN U GYHKLHH, 3aaHHBIX TapaMeTpHUUeCKUM
crnoco6oM WM HesiBHO. [luddepentinan GyHKINH, ero 0CHOBHbIE CBOHCTBA,
MHBapUaHTHOCTh (hopmbl neporo Auddepeniirana. 2. F'eomeTpuyeckuii cMbIC
nuddepenipana. Ero ncrnonb3oBanue s npubIKeHHOT0 BEIYMCIEHHs 3HaUeHUH
¢ynkmu. 3. TIponsBoaHble U AuddepeHIranb BBICIIMX MOPsAAKOB. TeopeMbl
®epma, Ponns, Jlarpanka, Ko v ux npumenenue. I[Ipasuno Jlonurans. 4.
Dopmyia Teidnopa /151 MHOrouseHa, popmysa Teiiiopa C OCTaTOYHBIM U/I€HOM B
¢opme ITeaHo u B hopme Jlarparka. Pasno)keHne OCHOBHBIX 3/1eMeHTapHBIX
¢yHKumii o popmysnam Teitnopa u Maknopena. [TpumeHenne popmyiiel Teitnopa
U1l IPUG/TIVDKEHHBIX BBIYMC/IeHHIL. 5. VicciieoBaHre audpepeHIpyemMbIxX HyHKLWA:
YC/I0BUsI MOHOTOHHOCTH (YHKLIMH; S9KCTPeMyMbl (yHKLIUH, HeoOXoAUMOe 1
JIOCTaTOYHbIE YC/I0BUSI; OThICKAHHE HauOO/IbIIIer0 ¥ HAMEeHbIIero 3Ha4eHUi
(YHKLMM; UCCIefl0BaHKe BBIYK/IOCTH (DYHKLUH, TOUKH Nepern6a; aCuMIITOTbI
(dyHKLWiA. 6. Vicrionb30BaHKe PaCCMOTPEHHbIX MaTeMaTHUeCKUX MeTO/I0B B
MPAKTUYECKOH JesITeIbHOCTH.
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Bcero 3a 1 cemecTp
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Paspen 5. Heonpeje/1éHHbII HHTErpasl M ero cBoicrBa. Marpuusbl. 1.
TTepBooGpa3sHasi, Heorpe/ie/IEHHbI MHTErPa U ero OCHOBHbIE CBOKCTBA, TabimLa
WHTerpasioB, UHTErPUPOBAHHE [0 YaCTsSM U C TIOMOLIbIO 3aMeHbI ITepeMeHHOH.
MHorousieHs! 1 paljrioHanbHble Apo6u. Teopemel [aycca u be3y, paznoxeHue
MHOTro4/1IeHa C AeﬁCTBHTe}TLHLIMM KO3CquJ]/ILU/leHTaM]/l Ha JIMHelHbIe U KBa/IpaTUYHbIe
MHOXKUTEJH, PaLiOHA/bHbIE APO6H, pas/ioKeHHe MPAaBU/ILHOM paLiOHaIbHOM pobu
Ha rpocTeiiire. VIHTerpupoBaHue palMoHaIbHBIX Jpo6eii i HEKOTOPBIX
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MppaLOHa/IbHBIX ¥ TPAHCLIeHeHTHbIX (PYHKLMH, NpUMepbl HeGepyImxcs
WHTerpasioB. 2. AGCTpaKTHOe TMHeHOe MPOCTPAHCTBO. AKCHOMBI I OCHOBHbIE
C/1eICTBUA U3 HUX. HpI/lMEpBI KOHKPEeTHBIX JIMHEUHBIX TIPOCTPaHCTB:
ap]/ld)MeTI/l‘leCK]/le BEKTOPBI, be'HKL[l/Il/I, TIOJIMHOMBI U T. 11, JIuHeliHast 3aBUCUMOCTb U
He3aBMCUMOCTb CHCTeM BeKTOPOB. Basuc 1 pasMepHOCTb IMHEHOro MPOCTPaHCTBA.
Marpuiipl ¥ onepauuy Haf MaTpuriamu. OCHOBHbIe BUAbI MaTpull. OnpeaenuTenu
Matpull. OCHOBHbIE TeOpeMbI 1 CBOICTBA OIpejienuTesne.

Pazpaen 6. OnpegenénHblii HHTerpasi. CHCTeMbl TMHEHHBIX ypaBHeHHH. 1.
OrnipeienéHHBIN MHTErpan U ero cBolcTea. 3aJaun, NMPUBOASLIYE K MOHATHIO
onpe/ieIéHHOro MHTerpana. Onpezie/IéHHbIA UHTErpaa v ero CBOKCTBA.
Ornpe/ieéHHBIN MHTETPas C epeMeHHBIM BepXHUM rpeziesnioM. Teopema Bappoy.
®opmyna Hetotona-JleiibHuiia. VIHTerpupoBaHue 1o 4acTsiM 1 3aMeHOH
riepeMeHHOM B orpefie/iéHHOM UHTerpasie. Knaccel GpyHKIMHA, MHTerpupyeMbIx 1o
Pumany. Teopembl 0 cpesiHeM. ITpHioxeHHst Orpe/ie/IEHHOrO MHTerpasa
(BbIUKC/IEHHE TUIOLIA/IeH, JIUH yT, 00bEMOB Tes u Ap.). HecobcTBeHHbIe HHTerpajibl
¢ 6eCKOHEYHBIMH TIpefie/laMU U OT HeOTPaHUUYEHHBIX (DYHKLIMI, UX OCHOBHBIE
cBoiicTBa. [IpU3HaKK CpaBHEHHs NPU UCCTIE0BaHUN CXOAUMOCTH HECOBCTBEHHBIX
uHTerpasos. A6cooTHas cxogumoctb. Popmysia HetotoHa-JTeiGHuLa fist
HecoOCTBeHHBIX UHTerpasoB. IToHsTHe [1aBHOTO 3HauUeHUs: HeCOOCTBEHHOTO
nnTerpaia. l'amma-¢yHkuus. 2. Teopema Kpamepa. PeleHne MHeitHbIX cucteM 1
MaTPHYHBIX YPaBHEHHH C TIOMOLLbI0 06paTHOI MaTpHLIb U 110 hopmynam Kpamepa.
Panr marpuipl. Teopema 0 6a3UCHOM MUHOPe. DjleMeHTapHble peobpa3oBaHust
MaTpHI] ¥ CUCTeM JIMHeiHbIX ypaBHeHui. MeTog I'aycca. Teopema Kponekepa —
Kanennu 1 0CHOBHBIE C/Ie[ICTBUS U3 Heé.

34

22

14

12

Paspen 7. Pappl. AHa/iaTHYecKas reomerpus. 1. OrnpesiesieHre UlC/I0BOTO psifia.
BerunicsieHre cymMMBI psifia 110 oripefiesieHHo. Psji reomeTprdeckoid nporpeccuu.
TeopeMa 0 CXOAMMOCTH JIMHEHHOM KOMOMHALIMN CXO/SLIMXCS PSi/IOB M TEOPeMa 0
CXO/JMMOCTH Psi/ja C OrpaHUUeHHbIMU YaCTUUHBIMU cyMMaMu. Kputepuii Koum
cXoAUMOCTH psiia. Heo6xoAuMmblii MpHU3HaK cXoAUMOCTU. 'apMOHNUeCKuiA psij,.
A6comoTHast U yC/IOBHAsI CXOAUMOCTb. Teopema 0 CXOMMOCTH abCOMIOTHO
cxopserocst psija. IlpusHaku cpaBHeHus. TIpusHak [anambepa. PajyikanbHblit
nipusHak Kowm. VinTerpanbHbiil npu3Hak. OG06LIEHHBINM rapMOHUYeCKUiA psifl.
3Hakouepezytouecs pszsl. Teopema Jleit6Hnia. Teopema Pumana.
TTepecTaHOBOYHOE CBOMCTBO abCOMOTHO CXOASLMXCS PsiZioB. PYHKIMOHA/IBHbIE
T0C/1e/l0BaTeIbHOCTU U psifibl. VIX CXOAMMOCTb. PaBHOMepHast CXO/{MMOCTb.
Kpurepuii Ko paBHOMepHO# cxouMoCTH. Ma)kKOpaHTHBIN MPU3HaK
Beiiepiirpacca. TeopeMsl: 0 npefiesie CyMMBI, O HEIPepPbIBHOCTH CyMMBI, O
AMddepeHLMPOBAHAM U MHTErPUPOBaHUM CyMMbI. CTerneHHble pszibl. Teopema
Abensi. Paauyc v uHTEpBaI cxoAuMocTH. CBOMCTBA CTENEHHBIX PsiOB. Psiibl
Teiinopa 1 Maknopena. Kpurtepuii 1 npusHak cxogumocty psiga Teiinopa.
Pa3io)keHHst OCHOBHBIX (DYHKLIMIA. [IpHO/IMIKeHHbIE BBIYHC/IEHHS C TIOMOLLBIO PSZI0B.
2. TpsiMast IMHUS Ha MJIOCKOCTH. Pa3/iMuHble (JOpMbI ypaBHEHHMH NPsIMOii, yron
Mexy /iByMst IpsiMbIMU. KpriBbIe BToporo nopsijika Ha niockoctu. Ilpsmas u
TUIOCKOCTb B MPOCTPAHCTBE, Pa3/INyHble (OPMBI MX YPaBHEHHIl. YIIIbI MeXAy
TIPAMBIMH, TJIOCKOCTSIMM, TIPSIMOM 1 TJIOCKOCTBIO. TTOHSATHE O TUIepIIIoCKOCTH.
TToBepXHOCTH BTOPOTO MOPsi/Ka.

50

44

12

32

Pa3pen 8. KpusonuHeiinbie uHTerpasl. 1. BekTop-yHKLMs CKaaspHOro
aprymeHTa. KpyBble B pealbHOM NPOCTPAHCTBE M Ha MIOCKOCTH. JI1MHa KpUBOIi B
peasibHOM TPOCTPAHCTBE U Ha MIOCKOCTU. KacaTe/bHblil BEKTOP KPUBOIA.
KacarenpHast 1 HOpMa/bHast TJIOCKOCTh KPUBOM. PerynsapHas kpusas. HaTypanbHblit
rlapamMeTp U HaTypa/jbHOe ypaBHeHHe KpuBoi. KpyBu3sHa kKpuBoii. CkansipHoe rosie.
KpuBonuHeHHbIHM MHTerpas nepBoro pozia 1 ero (Gpusnyeckas MHTeprpeTaLus.
BekTopHoe nosie. OpueHTHpOBaHHas! KpyBast. KpuBo/IMHeHHBINA HHTerpaa BTOPOro
pozia 1 ero Gu3HUecKuii cMbIci. 2. [eoMeTpHUecKye BeKTOPbI M MX OCHOBHbIE
cBo¥icTBa. [leKapToBbl KOOP/MHATHI BEKTOPOB U ToueK. CKa/lsspHOe Npou3Be/ieHHe
reoMeTpUYeCcKHX BEKTOPOB. BeKTOpHOe U CMelllaHHOe NIPOK3Be/ieHHe, UX OCHOBHbIE
CBOJiCTBa.

16

12

Bcero 3a 2 cemecTp

144

102

34

68

42

25

25

Pasaen 9. OyHKIUMH HECKO/IbKHX nepeMeHHbIX. O6/1acTu onpe/enenus u
3HaYeHHil GyHKL[M HeCKO/IbKHX MTePeMEeHHBIX: OTKPBITbIE, 3aMKHYThIe,
OrpaHUYeHHbIe, TMHEIHHO CBsI3HBbIe, BBITYK/IbIe. [Ipe/ies1 U HerpepbIBHOCTb (DyHKLIUH.
YactHble npousBogHble. JuddepeHian GyHKLMH 1 ero MpUMeHeHHsI.
VIHBapuaHTHOCTH (hopMbI NosHOTO Auddepeniyaa. KacarenbHasi 710CKOCTb U
HOpMaJlb K 1oBepXHocTH. [Ipou3Bo/iHas 110 HANpaB/IeHHIo, IpajueHT. IIpousBogHbIe
u guddepeHIpab! BRICIINX opsiakoB. dopmyia Teitiopa. OCHOBHBIE TeOpPeMbI O
HesiBHBIX (yHKUMsAX. HesiBHbIe yHKLMH, UX CyllleCTBOBaHHe U
muddepeniposanue. [uddepenippyembie 0To6paXKeHHs ¥ UX AKOOUaHbL. YCI0BUs
He3aBUCHMOCTH cucTeMbl GpyHKImi. Teopema 06 06parHOM 0TOGpaXkeHHH.
DKCTpeMyMbI (PYHKLIMI HeCKOBKUX NepeMeHHbIX. HeobxoanMble U J0CTaTOUHbIe
YCJIOBHS SKCTPeMyMa. YC/I0BHbII 3KcTpemyM. MeToz MHOXUTesteil JTarpamka.

28

18

10

10

10

10

Paspen 10. Tuddep JIbHBIE YP Cucremsl JuddepeHuaIbHbIX
ypaBHeHu#. Pu3nyeckye 1 NpakTHUYeCKUe 3a/jaui, MPUBOASLIMe K
nuddepeHLanbHBIM ypaBHEHHSAM. YpaBHeHHs! [IepBOro nopsiaka. 3azada Komm.
TeopeMa CyI1|eCTBOBaHUS M €JMHCTBEHHOCTH perleHus 3agaun Komm. Ocobbie
pelieHust ypaBHeHH. OCHOBHbIE K/IaCChl YpaBHEHHUH, HHTerpUpyeMble B
KBa/ipaTypax: ¢ pas/je/isiiollMMUCs TlepeMeHHbIMH, C OfHOPO/IHOM TpaBOii YacTkio,
NMHeitHble, B MOMHBIX AuddepeHnranax. MeTogp! pelieHus TMHeHHbIX YpaBHeHUH.
‘YpaBHenust BepHysum, Jlarparka u Kiepo. JuddepeHipanbHble ypaBHeHHUs.
BBICIIMX TOPsJKOB. 3aiada Koy, YpaBHeHHs, [0MyCKalolLie MOHWKeHHe Topsi/Ka.
JIuneiiHble auddepenianbHble ypaBHeHus. Onpesenurens BpoHckoro u ero
cBoiicTBa. dyHaMeHTa/IbHAs CUCTeMa pelteHnid. Obliiee pelieHde OAHOPOJHOTO U
HeoZIHOPOJHOTO ypaBHeHUH. MeToy, JlarpaHika BapuaLiu MOCTOSIHHBIX. JIMHelHbIe
nuddepeHLanbHble ypaBHEHHUs C MOCTOSIHHBIMU K03 dHLMeHTaMK. YpaBHeHHsI C
paBOit YacThHO crielMaabHOro Buza. HopMasbHasi cucrema anddepeHiyanbHbIX
ypaBHeHHH. BexropHas 3ammcs. 3agava Komm. Teopema cyiecTBoBaHUS U
€/JMHCTBEHHOCTH pelueHnst 3aaun Komm. CrcTeMbl IMHeHbIX AnddepeHIHanbHbIX
ypaBHeHHHl C MOCTOSIHHBIMU K03 duieHTaMu. MeToibl pellieHust OfHOPOJHbIX U
HEOZIHOPOJHBIX CHCTeM. YCTOHUMBOCTh AuddepeHIanbHbIX YPaBHEHUH U CHCTeM.
Touku MoKost, UX TUIIbL. MeToz dyHKLmi JIsrmyHoBa.

50

30

18

12

20

10

10

Paspen 11. Kparsble naTerpansl. [IBoiHOM 1 TPOIHOM MHTErpasbl, UX CBOMCTBA U
VX TIPUJIOXKEHUSI. CBE,Z[GHI/IE KpaTHOr'o MHTerpasa K NOBTOPHOMY. 3amena
TIepeMeHHBIX B KPaTHBIX UHTerpasax. [1o/spHble, LMIMHAPUYeCKUe 1 cdeprueckre
KOOpJUHAaThI. HOBerHOCTHbIE UHTerpa’bl, UX CBOMCTBA U BHIUMC/IEHUS.
FeDMETpl/I'-lECKI/IE U MexXxaHn4eCKHe MMpUuIoyKeHUsI KpaTHBIX, KpHBOJ’lHHEﬁHbIX u
TIOBEPXHOCTHBIX UHTerpasoB. CKansipHoe 1 BeKTOpHOe rosie. LInpKysius
BEKTOPHOTO I1071sl B/J0/Tb KpHBOi. PopMysa I'prHa. YC/I0BHS NOTEHIMaIbHOCTH
BEKTOPHOTO 110151 Ha IJIOCKOCTHU. ITOTOK 1oJ1s uepe3 NOBepXHOCTb. [l1BepreHIys
BEKTOPHOTO 110/1s, eé ¢usnueckuii cMpict. opmyrna ["aycca — OcTporpackoro.
Potop BekTopHOTO T0/1s1. Onteparop 'amunsroHa. Popmyna Ctokca. [ToTeHIMaIbHOE
TI071e, eT0 CBOMCTBA. YC/IOBUs MOTeHLMAIbHOCTH. Haxox/leHre MoTeHIMana.
CoJleHOHaIbHOE T10JIe U 10 CBOHCTBA.

30

20

14

10

Bcero 3a 3 cemecTp

10

108

68

34

34

40

25

25




Paspen 12. Paap1 ®ypee u narerpan ®dypee. I'apMonyky. TpuroHomerpuyeckue
psizibl. OpTOroHa/bHbIe cUcTeMbl PyHKLMI. OCHOBHas TPUrOHOMeTpUYeCKast
cucTeMa, eé opToroHanbHOCTh. Koadduiments: @ypre. Pag ®ypobe. Ycnosus
[Jupuxie. Teopema [lupuxie. Psajpt @ypbe A1 UETHBIX U HEUETHBIX (yHKLIUH.
Paznoxenue B psifi Oypbe (yHKLUH, 3aJaHHBIX Ha KOHEUHOM MPOMEXKYTKe.
KomnnekcHas opma pszia Pypee. DHepreTuyeckye NpUIoxKeHus psja Pypee.

2 4 PasenctBo ITapceBaisi. [Tonsitue 06 06061EHHOM psizie Pypbe (II0 MPOU3BOILHON 40 20 10 10 20 10 10
OpPTOTOHA/ILHOM cUcTeMe (QYHKLMIL. YCI0BUsS 3AMKHYTOCTH U TIOJTHOTBI CUCTEMBI).
W3o6paxeHne o ®ypee 1 ero cBoiicTBa. MHTerpan Oypbe. OCHOBHbIE (pU3HUECKHEe
NpUMepsI Tapbl peobpasoBanuii @ypbe. TToHsATHeE 0 Jje/bTa-PYHKLMY 1 eé
nsobpaxkennu no Pypwe. Becosas GyHKIHs M YaCTOTHAsE XapaKTePUCTHKA JTMHEHHON
MHAMU4eCKoi cucTeMbl. OTK/IMK CHCTEeMbI Ha eJUHUYHBIH CKaYOK U Ha eAMHUYHbBIA
HMITYJIBC.

Paszpen 13. OnepanuoHHoe ncunciaenue, EfyHnunas GpyHkups. OpuruHaibl.
W3o6paxkeHus 1o Jlanacy opuruHanoB. OCHOBHBIE CBOICTBa H306pakeHHsI 1O
Jlarutacy. Tabiia 0CHOBHBIX H306paxeHuid. Teopembl 0 i depeHLMpoBaHuK 1
MHTEerpUpOBaHUK OpUTrHHanoB. TeopeMsl 0 AuddepeHIIMPOBAHNN U MHTETPUPOBAHUK
2 4 nsobpaxkeHnii. Teopema cMelleHHs. 3ana3/bIBatOLLe OPUTHHATIBI ¥ X 32 22 10 12 10 10 10
n3o6paxkeHust. 1306paxkeHune CTyreHYaTbix OpUruHasoB. Vi3o6paxkeHne
TepUO/jUeCKUX OPUTHHAIOB. MI306paskeHHe Pa3pbIBHBIX OPUrHHa/OB. [IpuMeHeHne
0I1epaToOpHOro MeTo/a K pelieHHto AnddepeHIHaIbHbIX YPaBHEHHUH U CHCTEM
m(depeHIManbHbIX ypaBHEHHI.

Pazpaen 14. Teopus GpyHKIMI KOMIUIEKCHOH nepeMeHHO#. KoMriekcHble umcra.
JInHuM 1 06/1aCTH Ha KOMIUIEKCHOM TuocKocTH. KomriekcHast yHKLust
Bell|eCTBeHHOro aprymeHTa. ®yHKLIMsl KOMIUIEKCHOTO repeMeHHOro. OCHOBHbIe
J/1eMeHTapHble QYHKLMK U UX CBOWCTBA. [Ipeies M HenpepbIBHOCTh (yHKLMH
KOMIUIEKCHOTO TlepeMeHHOro. IIpou3BogHast hyHKLNN KOMILIEKCHOTO IepeMeHHOrO.
Oripesienienrie NpoK3BoAHOM. Ycnopue Komy-Prmana. AHanutrueckie QyHKLWM.
BoccTaHoB/IeHHe aHaIMTHUeCKOH (DyHKLIMM MO ee BellleCTBeHHOH M MHUMOM 4acTH.
TeomeTprueCcKuit CMbIC/I MOAY/ISt U apryMeHTa NPOU3BOJHOM aHaTUTHYeCKOH

2 4 ¢yHKLMM. ['HapoMexaHnueCKUi CMBIC/ TPOU3BOAHOM aHAIMTHYEeCKOH QyHKLMH. 36 26 14 12 10 5 5
D/1eMeHTbI TeOpHH KOHPOPMHBIX 0TOGpakeHHid. [Ipo6HO-MHelHast QyHKLMs 1 ee
cBoiicTBa. ViHBepcusi. VIHTerpan oT QyHKLMM KOMILIEKCHOTO TIepeMeHHOr0.
Paznuunble criocobbl BbIUMC/IEHNs UHTerpana. ViHTerpanbHast Teopema Korm.
WnrerpanbHast popmysa Komun. Teopust BeIUeToB. BeiueT yHKLMM OTHOCHTE/TBHO
0co60oii Touky. OCHOBHasi TeopeMa O BbIUeTax. IIpUMeHeHe TeOPUN BBIUETOB K
BBIUMC/IEHHUIO OTIpe/le/IEHHbIX U HeCOBCTBEHHBIX UHTerpanoB. Psjibl
KOMILIEKCHBIMU 4ieHaMu. Pszipt Telinopa. Psiapt Jlopana. Pasnoxenue ¢yHKUui B
psizi JlopaHa B OKpeCTHOCTH 0COO0# TOUKHM M/IM B COOTBETCTBYIOLIIEM KOJIbLIe.

Bcero 3a 4 cemecTp 108 68 34 34 40 25 25

Bcero no gucuuninHe 468 306 136 170 162 100 100

3.2. AyAMTOPHBIA MPAKTHKYM

Oo0neMm,
Ne |Homep u HauMeHOBaHUe
TeMa NMpPaKTU4YeCKOro 3aHATUS ayp.
n/m | pasjeja JMCIUIIMHBI ACOB

Paspen 1. DnemeHTs!
MaTemMaTrhyeCKor JIOTUKU U
1 MHosecTBa 1
TeOpUU MHOXKECTB.

BEH.IECTBEHHLIE uuciia.

Pasgen 2. dynkuuu ot

2  |ofHOM BelljeCTBEHHOU OneMeHTapHble GYHKLUN 8
repeMeHHOM.
Pa3zen 3. Teopusi UuncnoBsle ocse[0BaTeIbHOCTH
nipezienioB. HerpepoiBHble |BeckoHeuHO Masble 1 GeckoHeyHO Gostbiie GyHKIMH.
GbyHKUIMH. PackpriTe HeomnpeeIEHHOCTEM

HpOI/IBBO,Z[HBIe TrepBOro rnopsaaka

Pazpen 4. TIpousBogHbIe
[Tpon3BoHbBIE BBICIINX TTOPSIKOB

I U~ |W
N b IN|N

muddepeHIanbL.
[TpumMeHeHMe TTPOU3BOJHBIX
Bcero 3a 1 cemectp 34
9 IMopBepenue nog Avnddepenuyan. VIHTerpupoBaHue 10 YacTsM.
10 OrnipenenvTesiv BTOPOTO M TPETHETO MOPSIIKOB.

11 [Pasmens. WnTerpupoBanue gpobeit

HeomnpeznenéHHbIii —
12 Martpuupl. [lelcTBUSA C HUMU.

HHTerpasl v ero CBOMCTBa.

13 MarpuuipL. HHTEFPHPOB&HHE WppaLOHaTIbHBIX U TPUTOHOMETPUYE CKUX
npobeii.

14 JluneitHbie ipocTpaHcTBa. MeTon Kpamepa.

15  |Pasgen 6. Onpenenénneiii |[IPUI0KeHNs ONpe/ie/IEHHOTO UHTerpasa

16 |unTerpan. Cucremsl PerteHue crcTeM TMHEWHBIX YpaBHEHUN

17 |IMHEHHbIX ypaBHEHHH. HecobGcTBeHHbIN MHTerpast

18 |Pazpmen 7. Paapl. 3HAKOIOCTOSTHHBIE PSAJbI.

19 |AHamMTHYeCKast IIpsimast Ha MJIOCKOCTH.

20 |FEOMETPHSL. T1710CKOCTB B IPOCTPAHCTBe.

NI N (MR (NIN

21 3HakouepeyIoLrecs psabl.

11



22 [Tpsimasi B IpOCTpaHCTRe. 2
23 3HaKomnepeMeHHbIe psJbl. 2
24 B3anmMHoe pacrionokeHre NpsIMON U TMJIOCKOCTU B TIPOCTPaHCTBe. 2
25 CreneHHbIe psAZIBIL. 2
26 OJUIATIC. 2
27 DYHKLMOHA/IbHbBIE PS/IbL. 2
28 I'unep6ona. 2
29 ITapabona. 2
30 OO011iee ypaBHEHMEe KPUBOW BTOPOTO Pojia. 2
31 IToBepxHOCTH BTOpPOro NoOpsAKa 4
32 KpuBonuHetinble uHTeTpasbl 1 poja. 2
Paspen 8. o Bekropel. [leficTBus ¢ BekTopamu. CKansipHOe, BEKTOPHOe 1
33 |KpuBonvHeliHbIe ’ 2
WHTErpATEL CMELHaHHOEUHPOI/IBBe,ELEHI/Ie.
34 KpuBonuHeliHble UHTErpabl 2 poja. 2
Bcero 3a 2 cemecTp 68
OuddepenipoBanue GyHKIUNA HeCKOJLKUX TIepeMeHHBIX.
35 CroxkHasi GyHKIVSI, TTapaMeTpHUUeCcKH 3a/jJaHHast, HesIBHO 2
3a/laHHasl.
Pazpen 9. DyHKiuU [IpousBogHble U AuddepeHIraIbl IepBOro MOpsiIKa.
36 |HeCKOIbKUX TlepeMeHHbIX. n 2
POU3BOJHbBIE BHICILIErO MOPSIJKA.
37 KacarenbHas IJIOCKOCTb ¥ HOPpMaJlb. JKCTPEMYMBI. 2
38 YCJIOBHBIM 3KCTPEMYM. 2
39 |Pasgen 10. JuddepentyanbHble ypaBHeHUs TIepBOTO MOPSIKa. 4
OuddepenrmanpHbie
ypaBHeHHs. CHCTEMBI ,Z[chcbepeHuHaJleme YPaBHeHHs! BbICILITO MOPs/Ka. YpaBHeHUs
40 MddepeHLMaTbHbIX CO CreLaIbHOM NpaBoH HacTbIo. Mertog Jlarpanxa. YpaBHeHUs 8
ypaBHEHUM. Oinepa.
41 [1BOliHBIEe MHTerpasbl. 3aMeHa NepeMeHHbIX. 4
42  |Pasgen 11. KpaTHble TpoiiHble UHTerpasbl. 3aMeHa repeMeHHBIX. 4
43 |AHTErpasel. IToBepXHOCTHBIE UHTErpasIbl. 4
44 Teopus nosns. 2
Bcero 3a 3 cemectp 34
45 Pa3noykeHre YETHBIX M HEUETHBIX QYHKLUN B psifi Pyphe. 2
46 Pasnoxenue B psf @ypbe QyHKINH, 3alaHHBIX HA KOHEUHOM ’
TIPOMe’KyTKe. DHepreTruueckyie NpyUaomkeHus psaga dypbe.
47  |Pa3pmen 12. Psaaet @ypoe u |M300paxkenue o dypre u unTerpan dypre. 2
48 uHTerpan Pypee. HaxoxxzeHnue nzobpaxenuii mo dyphbe /11 OCHOBHBIX (DYHKIIUH. 7
[MonsTHeE 0 AenbTa-QYHKIUN.
49 Pspn CDy[lbe. Kosddutments: @ypre. PaznokeHve meproanyeCKUx ’
tdyukuuii B psag Pypre.
50 OpwuruHasb! 1 ux n300pakeHrs: HaxoxeHne n300pakeHus 110 4
Jlariacy o opuryMHany U Hao0opoT.
51 Pa3priBHbIE OPUTHHABI U UX U300pakeHue. 2
Pasgen 13. OnepaupioHHOe = v
57 |ucuncienme. OrnepaTopHbIi MeTO/, pereHust ,zgnc])cbepeﬂuunanbﬂblx ypaBHEHUM 4
U crcTeM AuddepeHHaTbHbIX YPaBHEHHUH.
53 [IpumeHeHMe onepaliOHHOTO UCUKC/IEHUS K IMHEHHBIM 7
JWHAMUYeCKHUM CUCTEMaM.
Pasgen 14. Teopust WuTerpasbl oT GyHKIUU KOMITJIEKCHOTO TIepeMeHHOTO.
54  |pyHKIMII KOMIUIEKCHOM  |BbIunc/ieHre UHTErpasioB C TIOMOIIbI0 OCHOBHOM TeOpeMbl O 2
repeMeHHOM. BbIUEeTax.
55 Paznoxenue @yHkimii B psig Teitnopa. Pa3noxkenve ¢yHKIi B ’
psg Jlopasa.
56 ITpocTeiiiive MpUMepbl KOHGOPMHBIX 0TOOPaXKEeHHUH. 2
Onepauu HaJ, KOMIUIEKCHBIMA Urc/iaMy. JIMHUY 1 00/1acTH Ha
57 KOMILIEKCHOM TJI0CKOCTH. OCHOBHBIe 3/ileMeHTapHble (PyHKIMY U ’

WX CBOMCTBA. BrienieHue BelljeCTBEHHOM 1 MHAMOM UacTei
(YHKLMY KOMII/IEKCHOM TlepeMeHHOM.
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58 Ycnosue Kommm-Pumana. BoccranosneHne hyHKLIWY TIO ee 2
BellleCTBEHHOM U/IM MHUMOW YacTH.
59 BbIuet GyHKIMY OTHOCUTETEHO 0COO0M TOUKH. 2
Bcero 3a 4 cemectp 34
3.3. CamocrosnTenbHas padora crygenta (CPC)
Ne Homep 1 HanMeHOBaHue pa3jesa Oo0nemMm,
o/ S ———— CopepikaHue yueOHOro 3aJaHus 4acoB
1 Pazpen 2. dyHKuMY OT 0JHOU BelljecTBeHHOUW |PelieHue 3a/jau Ha TeMy "CBOMCTBa 5
repeMeHHOM. 3/IeMeHTapHbBIX QyHKLIWN"
2 g;l,ﬁ(ei;; Teopust npezienios. HerpeppisHbre Perenue 3amau no teme: "[Ipenens:” 12
3 Peiuienue 3aziau o teme: "TIponsBo/HbIe" 12
4 Paznen 4. TIpousBogHele u AuddepeHIMaNbl.  |Pemenue 3azau no teme: "[locTpoenue 14
rpa¢ukoB”
Bcero 3a 1 cemectp 40
5 Perenue 3amau Ha Temy: "HeonpeznenéHHbiN 1
Paszen 5. HeonpeieiéHHbINA MHTErpaa U ero  |MHTerpan”
6 cBo¥icTBa. Marpuribl. Pemenue 3azau Ha TeMy: "MarpuLbl U 8
onpenenurenu"”
v Perienue 3azau rio teme: "IIpunokeHust 6
Pasgen 6. Onpegenénubiii uHTerpan. CucTeMbl (OIpeJe/IéHHOro MHTerpaaa”
8 JIMHEHHBIX YPABHEHHUM. PerneHye 3a/1a4 10 Teme: "CHCTeMbI 5
JIMHeMHbIX YpaBHeHUM"
9 Perienuie 3aziau o teme: "Psignr”. 3
10 Pazpen 7. Panbl. AHanuTHUecKas reOMeTpUsi.  |PeliieHue 3';|maq no teMme; "AHaJUTUUYECKAs 3
reomMeTpust
1 Pemenue 3(’:1:&&1‘1 Ha Temy: "KpUBO/MHENHbIE 9
. WHTerpabl
Pasgen 8. KpuBonuHeliHble UHTerpasibl. -
12 Perienue 3asau Ha Temy: "CkasnsipHOe, ) 7
BEKTODHOE U CMelllaHHOe Mpou3Be/ieHue "
Bcero 3a 2 cemectp 42
Pelienue 3a/jau Ha TeMy:
13 |Pa3gen 9. dyHKIMM HECKOMBLKUX MepeMeHHBIX. | nuddepenpoBanye ¢GyHKLIMY HeckombKux| 10
IepeMeHHbIX".
Pelienue 3a/jau Ha TeMy:
14 " InddepeHLanbHbIE YpaBHEHUS 1€PBOTO 10
Pazgen 10. IuddepeHiyanbHbie ypaBHeHUs.  |HOPsiKa'.
Cucrems! guddepeHIaIbHbIX YpaBHEHUN. PellleHye 3a/au Ha TeMy:
15 " InddepeHIaabHbIe YPaBHEHUS BBICIIAX 10
TIOPSIIKOB".
16 Pemmenue ”3a,qaq Ha TeMy: "/]BOIHOI 2
uHTerpan'’.
17 |Pa3pmen 11. KpaTHble UHTerpasbl. Pererue "3a,qa11 Ha Temy: "TpoHHoi 4
uHTerpan'’.
18 Pemenne 3e'1'aq Ha Temy: " IloBepXHOCTHBIE 4
VHTerpasbl”.
Bcero 3a 3 cemecTp 40
19 |Paspgen 12. Paael ®dypee u unterpan Oypse. Peurerie 3373 Ha TeMy:,, Panpt ypoe. 20
M300paxkenue 1o ®ypoe".
20 |Pasgen 13. OnepanjuoOHHOE UCUKC/IEHNE. Pewerine 3a,/':5aq Ha TeMy: "OrepalKoHHoe 10
vcurcieHue".
21 Paspen 14. }"eopm{ (GYHKLMK KOMITTIEKCHOM Pemmenune 3a/iad Ha Temy: 'L('I')yHKL]I/II/I 10
repeMeHHOM. KOMITJIEKCHOU TIepeMeHHOi".
Bcero 3a 4 cemectp 40
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4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJEJ/IN CEMECTPA
12|13| 4 5 6 |7/8/9| 10 1 12{13|14| 15 |16 17
1 BII3 | BII3, Tect |/P AP | BII3, Tect BIT3 | AP 3au.
2 Op AP AP | aud. 3au.
3 ap AP AP | pud. 3au.
4 Ip p p

YcnoBHble 0003HaueHUSI:

P — nuarHocThueckasi paboTa;

BII3 — Bonipockl/3aganus 1o Temam I13;
Tect — TecrT;

3au. — 3aYer;

mud. 3au. — auddepeHMPOBaHHEBIN 3a4eT;
Iud. 3a4. — qudQepeHIMPOBaHHbIN 3aueT.

TeKymui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B [JUCKPETHbIE BpeMeHHble NHTEePBaJIbl B
ciepyroumx popmax:
e UArHOCTUYeCKas pabora;
e BOIPOCHI/3afiaHus 1o Temam [13;
* TeCT.

HpOME)KYTO‘lHaH dTTecTalusa rMpoBOAUTCA B CbOpMaXZ

*  3aueT;
e muddepeHMPOBaHHBIN 3aUeT;
e 5K3aMeH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26
27
28

. A. A. bpaunasckuii, I1. M. Bunnuk, M. C. [Tonos. . UaTerpansHoe ncumncienve. CI16.6I'TY

"BOEHMEX" um. . ®@. YctuHosa, 2008, 1. pec.

A. ®. ®unmunmos. CO0OpHUK 33724 110 AuddhepeHIanbHBIM ypaBHeHUs M. VkeBck: PerymnsipHas u

XaoTuueckKas JuHamuka, 2005, 28 3k3.

. B. B. Makcumos, U. C. Hyauep, M. C. ITomog. . [InddepeHiiansHoe ucurcieHne GyHKIMNA He CKOTBKUX
nepemeHHbIX. CT16.BTTY "BOEHMEX" um. [I. ®@. YctuHoBa, 2010, 235 3K3.

. B. JI. ®aiinmmur. . JuddepeHipanbHoe U MHTerpaabHOe UcYrcaeHre (yHKLUN OfHOTO apryMeHTa.
CII6.: BXB-ITetepOypr, 2007, 237 3K3.

. B. JI. ®aiinmmuat. . HauBrayaneHble 3agadus 1o psgam dypee v ipeobpa3oBadusim Pypoe u
Jannaca. CIT6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2017, 351. pec.

. B. JI. ®atiammuar. . JuddepenianbHoe U MHTErpaibHOE UCUMC/IeHre (hYHKIUM OIHOTO apryMeHTa.
CIT6.: BXB-ITetepbypr, 2006, 188 3k3.

. B. JI. ®aiinmvuar. . IHAuBHyanbHbIe 3aaHus 10 psifiaM Dypbe 1 ipeobpa3zoBadusm Oypee U
Jannaca. CII6.BT'TY "BOEHMEX" um. [T. @. Yctunosa, 2017, 533 3Kk3.

. B. JI. ®aiiHmmMuAT. . DneMeHTHI anrebpol v aHanuTrueckoit reomerpun. CI16. BT TY "BOEHMEX" um.
. @. YcruHoBa, 2015, 182 3k3.

. B. JI. ®atiammvuar. . JuddepenipanbHoe M MHTerpaibHOe UcUrcieHrne hyHKIMM HeCKOTbKUX

aprymenTos. CI16.: BXB-IletepGypr, 2007, 242 5K3.

B. JI. ®aiiHIIMKAT. . DeMeHTHI anrebpel ¥ aHamMTUYeckoi reomerpun. CIT6.BI'TY "BOEHMEX" um.

[. ®. Ycrunosa, 2015, 551. pec.

B. JI. ®@atinmmusr, I1. M. Bunnuk, A. A. Tapacos. . UHauBUAyanbHbIe 3a/jaHus 10

muddepeHIMaTBHOMY U UHTErPaTbHOMY UCUUCTeHUI0 QYHKIUM HeCKoMbKUX aprymedToB. CI16.BI'TY

"BOEHMEX" um. I. ®@. YctuHoga, 2010, 1. pec.

B. JI. ®aiinmmust, 1. M. Bunnuk, U. B. T'yces. . @yHKIMN KOMIUIEKCHOTO aprymenTa. CI16. BT TY

"BOEHMEX" nm. []. ®@. YctrHOBa, 2013, 371. pec.

B. JI. ®aitnmvugr, I1. M. Bunnuk, U. B. T'yces. . @yHKImy KomrieKcHoro aprymenTa. CII6.5I'TY

"BOEHMEX" um. I. ®. YctuHoBa, 2013, 192 3k3.

I". H. Bepman. . CO0OpHUK 3aJad 1o Kypcy Marematrueckoro aHanm3a. CI16.: ITpodeccus, 2005, 1399 3k3.

. T. ITuceMeHHBIN. . KOHCTIEKT /1eK1Mii 10 BBICIIEN MaTeMaTuke . M.: Alipuc-mipecc, 2006, 752 3K3.

E. C. bapanoga, A. A. Bpaiyiaeckuii, IT. M. Bunnuk. . Paapl. CIT6.5I'TY "BOEHMEX" um. 1. @.

YeruHoBa, 2008, 3. pec.

E. C. Bapanoga, B. 1. IBaHoB, I. A. CoromoHoBa. . Psiiet @ypee. CIT6.BT'TY "BOEHMEX" uwm. []. ®.

Ycrtunosa, 2008, 1. pec.

E. C. bapaHoga, I. A. CoromoHoBa, H. B. Tapacoga. . Teopusi pyHKIMiI1 KOMIUIEKCHOW TIepeMeHHOM.

CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2008, 1. pec.

E. C. bapaHoga, E. A. Vcakoea, A. M. ITonos. . JIuneiiHas aareopa. CI16.5T'TY "BOEHMEX" um. [I.

@. YcrunoBa, 2008, 551. pec.

E. C. BapaHoga, E. A. VcakoBa, A. M. ITomog. . J/Iuneiinas anre6pa. CI16.56I'TY "BOEHMEX" um. [1.

®. Yctunona, 2015, 64 3k3.

E. C. BapaHoga, E. A. VcakoBa, U. C. Hyauep. . Juddepeniuancabie ypapHenus. CI16. BT TY

"BOEHMEX" um. I. ®@. YctuHoga, 2008, 1. pec.

E. C. bapaHnoga, I1. M. Bunnuk, C. B. I'apeiauHa. . JuddepenipansHoe ucurcaenue. CI16.BT'TY

"BOEHMEX" um. 1. ®. YctuHoBa, 2008, 1. pec.

E. C. Bapanoga, I1. M. Bunnuk, C. B. 'apeiuHa. [IuddepenipansHoe ncuncienve. CI16.BT'TY

"BOEHMEX" um. I. ®. YctuHoBa, 2008, 621 3k3.

E. C. bapaHoga, I1. M. Bunnuk, T. B. Bunnuk. . InTerpansHoe ucuvcienue, CI16.5I'TY "BOEHMEX"

uM. [I. ®. YctuHoBa, 2012, 351. pec.

E. C. bapanoga, I1. M. Bunnuk, T. B. BunHuk. . InTerpanbHoe ucuvcienue. CI16.5I'TY "BOEHMEX"

uM. 1. @. YctuHoBa, 2012, 221 3K3.

. 5. C. byrpos, C. M. Hukonbckui. . Beiciias marematrka. Mocksa: FOpaidt, 2022, s51. pec.

. 51. C. Byrpos, C. M. Hukonbckuid. . Beiciias Mmarematuka. Mocksa: FOpaiit, 2020, 351. pec.

. 51. C. Byrpog, C. M. Hukonbckuii. . Beiciiasi MmareMaTuka. 3agauHuk. Mocksa: FOpaiit, 2022, 351. pec.

5.2. [ononHuTe/bHas MTeparypa 1o AUCLUILIIUHE:

He Tpe0yeTcs.
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5.3. Ilepuoguyeckue uszaHus:
He TpeOyoTCSl.

5.4. TlepeueHb pecypcoB UH(OPMAI[UOHHO-TEIEKOMMYHHKAIIMOHHOW ceTd "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHUS TUCIUIITUHLI, 31eKTPOHHBIE OUOTMOTEUHbIE CUCTEMBI:

1. https://urait.ru/ — I'naBHasi — Obpa3oBarenbHas rardopma FOpaiit. [y By30B U CCY30B.;;

2. https://e.Janbook.com/ — 3BC JlaHb;

3. https://ibooks.ru/ — 3BC ANGyKc.py - 3T0 60/bII0H BEIOOP aKTya/lbHOM UTepaTyphl /s BalLei
OUOMMOTEKH B 3/IEKTPOHHOM BUJE;

4. http://www.tnt-ebook.ru/ — TNT-EBOOK - Dy1eKTpOHHO-010/IM0TeuHast CHCTEMA;

5. https://repository.library.voenmeh.ru/jspui/ — ®yHnamenTansHas 6udmoreka BI'TY « BOEHMEX» um.
H.®. YctuHoBa.

CoBpeMeHHbIe TpoQecCHOHaNbHBIE 0a3bl JaHHBIX:
1. https://rusneb.ru — HaumonaneHast nekTpoHHast oubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast s;iekTpoHHast 6ubnmoreka «KubeprieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6ubmoreka Poccuiickoro doHaa
dbyHIaMeHTabHBIX UCC/IeI0BaHMIM.

VHdopmMaLoHHbIe CrIpaBOYHbIE CHCTEMBI:
1. Texskcnept — MH(bOpMaLMOHHBIN OPTal TEXHAYECKOT0 peryaupoBaHusi: HopMel, mpaBu/ia, cTaHAapTh
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMaloHHbBIN TTOpTasl ITPaBoBoi HHGOpMAaI[UH.
5.5. TIporpamMmMHOe obecrieueHue:;
He Tpebyercsl.

5.6. ndopmalioHHbIe TeXHOJIOTUH:

B3anMo/ielicTBUe ¢ oOyuarormumucs nocpeactsoMm DMOC Moodle BI'TY «BOEHMEX» um. [].®. YcTuHOBa.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCIIUII/INHBI

6.1. JleKijnoHHbIE 3aHATHS:
1. AynuTopus C UMC/IOM TTOCa/IOUHBIX MECT He MeHBbIIIe KOJTMUeCTBa 00yUaroIXCsl.

6.2. IlpakTHYecKue 3aHATHUA:
1. Ayautopusi ¢ YMC/IOM MOCaZIOUHBIX MeCT He MeHbIIle KOJIMueCTBa 00yUarommuxcsl.

6.3. IIpouee:

1. pabouee MecTo TperofaBare/isi, OCHAIllEHHOe KOMITBIOTEPOM C JOCTyroM B VIHTepHeT;
2. pabourie MecTa CTyIeHTOB, OCHAII[eHHbIe KOMITbIOTEPAMH C AOCTYIOM B VIHTepHeT, npeHa3HaueHHbIe
I71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
BBICIHIASI MATEMATUKA

AnHoTanusa paboueii nporpaMMsl

Hucuynaa BBICIITAST MATEMATHUKA siBnisieTcsl IUCIUIUTMHON 00s3aTe/IbHON YacTh 0/10Kka 1
MpOrpaMMbl TIOJTOTOBKM 10 HaripaBieHuto 15.03.03 IlpuxkiaoHas mexaHukd. JUCIUTUIMHA peau3yeTcs Ha
tdakyneTere O EcrectBenHoHayunbii BI'TY "BOEHMEX" um. O.®. Ycrunora kadempoit O6 BBICIIIAA
MATEMATUKA.

JvcuunivHa HallesleHa Ha (popMypoBaHUe KomnemeHyuli:
OIIK-1 criocobeH NpUMeHSTh eCTeCTBeHHOHAyuHble 1 00lierH)KeHepHble 3HAHUs], MeTOZlbl MaTeMaTHueCcKoro
aHa/M3a U MOJieJIMPOBaHusl B IpodeCcCOHAIbHOMN JlesTe/TbHOCTY;
OTIK-11 ¢cnoco6HOCTh BBIABAATH €CTECTBEHHOHAyUHYI0 CYI[HOCTh TIpoOJieM, BO3HHMKAIOIIUX B  XOJe
npodecCUOHANBLHON [ieATe/IbHOCTH, TPUBAEKaTh A WX pelleHdsl (PU3MKO-MaTeMaTHueCcKdil ammapar |
COBpeMeHHbIe KOMIIbIOTEPHbIE TeXHOJIOIUH.

Co;[epx(aHHe AUCHOUITIMHBI OXBaTbIBaeT KPYI' BOIIPOCOB, CBA3dHHBIX C I1€/JIOCTHBIM IIOHUMMdHHEM CBA3U
MaTeMaTudeCKHux MO'Z[EJ'IEI‘/JI C MMPAKTUUECKUMH 3a/idUaMU. OcHoBHas naed KypcCd: OB/daJeHE MdTeEMdTUUYE€CKUMU
Cl)OpMYTIaMI/I, MeTOlaMH U criocobamMu  UX NMpUMeHeHUda [Ojid pelleHudA 3a[a4 eCTeCTBEHHOHAYUYHbIX ¢
TeXHUYECKHUX JUCLUIVIMH, a TaK)XXe 3a[d4, COCTaB/IAOIINX OCHOBY I/IH)KEHepHO—KOHCTPy'KTOpCKOI‘/JI MPAKTUKH.

[TporpamMmoil AUCLIUI/IMHEI TIPelyCMOTPEeHbI CJie[yIoIie BH/bI KOHTPOJIS:

TeKyLui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B JUCKPETHbIe BpeMeHHble HHTepBaJIbl B
cnenyrommx popmax:
e JMarHoctuyeckas pabora;
e  BOIPOCHI/3aaHus 110 TemaMm I13;
* TecCT.

ITpomesKyTouHasi arTecTarjusi IPOBOAUTCS B hopMax:

*  3aueT;
e muddepeHLMPOBaHHBIN 3aUeT;
e DK3aMeH.

OO01jast  TPYZOEMKOCTh OCBOEHHUSI AUCLMIUIMHBI cocTaBiseT 13 3.e., 468 u. TIporpaMmoil AWUCIUTUTHHBI
MpeAyCMOTPeHbI JieKLMoHHbIe 3aHsaTus (136 u.), mpakTuueckue 3aHsTust (170 4v.), camocrositenbHasi pabora
cTygenTa (162 u).
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IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI
BBICIIIASI MATEMATHUKA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0eMKOCTb OCBOEHUS JUCLIUIIIMHEI cocTaBrsgeT 468 u., u3 Hux 306 4. ayiUTOPHBIX 3aHATUH, U 162
Y., OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 PabOTy CTyZAeHTa.

PekoMeH/IalIM TI0 pacrpe/ie/ieHHI0 yueOHOTO BpeMeHHW M0 BHJAM CAMOCTOSITE/TbHOM paboThl |
pasfesiam JMCIUI/IMHLI TIPUBE/IEHBI B TaOTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHHne padoThI PekomeH/iyeMas uTeparypa prm:{?éKOCTb’
Pa3pen 2. ®yHKIMY OT OJHOI BelieCTBEeHHOI nepeMeHHOM.
A. C. Byrpos, C. M. Hukonbckuid. . Briciiasi MaTemaTHka:
Mockga: FOpaiit, 2020 (2, 3)
. T. ITuceMeHHBIN. . KOHCTIEKT JIeKIUI T10 BBICITIEN MaTeMaTUKe :
M.: Aiipuc-tipecc, 2006 (5)
A. C. byrpos, C. M. Hukonbckui. . Beiciias MaTemaTHka.
3ajauHuk: Mocksa: FOpatiiT, 2022 (1)
Perienvie 3azau Ha Temy
" . I'. H. bepman. . COOpHUK 3a/1au TI0 KypCy MaTeMaTH4eCKOro
CBOMCTBA 3/IeMEeHTapHbIX ] ] 2
o ananu3a: CII6.: [Tpodeccus, 2005 (1)
ywKui B. JI. ®atinmvuar. . JuddepeHiyanbHoe U UHTerpaJbHOe
vcumrciaende QyHKIuM ofHoro aprymenTa: CI16.: BXB-TTetep0ypr,
2006 (1, 2)
B. JI. ®aiinmmugat. . JuddepeHipaasHoe U MHTerpaabHOe
ucuncienue QyHKu ogHoro aprymenTa: CI16.: BXB-Iletep0ypr,
2007 (1, 2)
Wrtoro no pa3geny 2 2
Pa3pen 3. Teopusi npepesioB. HenpepsiBHbIe GyHKITHH.
A. C. Byrpos, C. M. Hukonbckuil. . Briciiasi MaTemaTHka:
Mockga: FOpaiit, 2020 (2, 3)
I". H. Bepman. . COOpHUK 3a/ia4 10 KypCy MaTeMaTHueCcKoro
ananu3a: CII6.: ITpodeccus, 2005 (2)
B. JI. ®aiinmmuat. . JuddepeHipaasHoe U MHTerpaabHOe
ucuncienue QyHKui ogHoro aprymenTa: CI16.: BXB-Iletep0ypr,
2007 (1)
. T. ITuceMeHHBIN. . KOHCTIEKT JIeKILUI T10 BBICITIEN MaTeMaTHKe :
M.: Aiipuc-tipecc, 2006 (5)
A. C. byrpos, C. M. Hukonbckui. . Beiciias MaTemaTHka.
Peruenue 3azau o teme: 3ajauHuk: Mocksa: FOpatiiT, 2022 (1) 12
"[Ipenesnsr" E. C. BapaHoga, I1. M. Bunnuk, C. B. I'apbiHuHa. .
Iuddepennuanshoe ucuncnenue: CI16.6I'TY "BOEHMEX" um.
. ®@. Yctunoga, 2008 (1)
A. C. Byrpos, C. M. Hukonbckuii. . Briciiasi MaTemMaTyka:
Mockga: FOpaiit, 2020 (2, 3)
E. C. bapaHoga, I1. M. Bunnuk, C. B. I'apbiHuHa. .
Inddepennmansroe ucuncnenue: CI16.6I'TY "BOEHMEX" um.
. ®. Ycrunosa, 2008 (1)
B. JI. ®atinmmuar. . JuddepeHiyanbHoe U UHTeTpaJbHOe
vcurcieHye QyHKIMM HeCKoIbKUX aprymeHToB: CIT6.: BXB-
ITetepGypr, 2007 (1)
Wrtoro no pazgeny 3 12
Pazpen 4. IlponsBogubie u AuddepeHnuaib.
I
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Permmenue 3agau no teme:
"IIpou3BogHble"”

Peluenuie 3azau o teme:
"IMocTpoenue rpadyKoB"

A. C. byrpos, C. M. Hukonbckuid. . Briciasi MaTeMaTHKa.
3ajauHvk: Mocksa: FOpaiiT, 2022 (1)
I'. H. bepman. . COOpHUK 3a/1au TI0 KypCYy MaTeMaTH4eCcKOro
aHanu3a: CII6.: [Tpodeccus, 2005 (3)
. T. ITuceMeHHBIN. . KOHCTIEKT JIeKIMi T10 BBICITIIEN MaTeMaTUKe :
M.: Aiipuc-tipecc, 2006 (5)

E. C. bapaHnosa, I1. M. Bunnuk, C. B. I'apbiHuHa.
OubdepentmansHoe ucuncienve: CI16.BT'TY "BOEHMEX" um.
. ®@. YcruHoga, 2008 (3)

A. C. Byrpos, C. M. Hukonbckuid. . Briciiasi MaTemaTHka:
Mockga: FOpaiiT, 2020 (4)

B. JI. ®atinmvuar. . JuddepenipanisHoe M UHTeTpabHOe
ucumrciaenue QyHKIuE ofHoro aprymenTa: CIT6.: BXB-TTetep0ypr,
2006 (1)

B. JI. ®aiinmmuat. . JuddepeHipaabHoe U MHTerpaabHOe
ucunciaenue QyHKui ogHoro aprymenTa: CI16.: BXB-IletepOypr,
2007 (1)

E. C. bapaHoga, I1. M. Bunnuk, C. B. I'apbiHuHa. .
HubdepennuansHoe ucuncienue: CI16.5T'TY "BOEHMEX" um.
. ®@. YcruHoBa, 2008 (3)

12

14

Wtoro no paspeny 4

26

Pa3pen 5. Heonpesie1éHHBIN HHTErpasl U ero cBoMcTBa. MarTpuiibl.

Perrenve 3azay Ha Temy:
"HeorpesienéHHBIN
uHTerpan”

E. C. bapaHoga, I1. M. Bunnuk, T. B. Bunnuk. . InTerpanbHoe
ucuucnenve: CI16.BT'TY "BOEHMEX" um. . ®. YcTHUHOBa,
2012 (1)

A. A. bpauaBckuii, [1. M. Bunnuk, M. C. IToros. .
WuTterpanbHoe ucurcienue: CI16.BI'TY "BOEHMEX" um. 1I. ®.
YcrtuHoBa, 2008 (1, 2)

A. C. byrpos, C. M. Hukonbckui. . Beiciiasi MaTemaTHka:
Mocksa: FOpaiir, 2022 (1)

. T. [lucemeHHbIN. . KoHCIIEKT /1eK11ii 110 BbICIIeH MaTeMaTHKe :
M.: Aiipuc-tipecc, 2006 (1, 7)

E. C. bapaHoga, I1. M. Bunnuk, T. B. BuHHuK. . IHTerpassHoe

Perrenve 3azsay Ha Temy:
"MarpuLb! U
orpeznenuTen"”

ncurcnenue: CITI6.BI'TY "BOEHMEX" um. [I. ®@. YcTrHOBa,
2012 (1)
A. C. Byrpos, C. M. Hukonbckuid. . Beiciiast MaTemarHka:
Mockga: FOpaiiT, 2020 (5)

B. JI. ®atinmmuar. . JuddepeHiaibHoe U UHTerpaJbHOe
vcurcienye GpyHKIMH ogHoro aprymenta: CIT6.: BXB-ITetepOypr,
2007 (2)

I". H. Bepman. . CO0pHUK 3a/iau 110 KypCy MaTeMaThdeCKOro
a"asmm3a: CIT6.: TTpodeccus, 2005 (4)

B. JI. ®aiiHmmMuAr. . JuddepeHnpiaabHoe U HHTErpaibHOe
ucuncnenue QyHKu ogHoro aprymenTa: CI16.: BXB-ITetep0ypr,

2006 (2)

12

Urtoro no pa3geny 5

20

Pa3gen 6

. Onpegenénnbiii nHTErpass. CucreMsl JTUHEHHBIX YPaBHEHHH.

PeireHue 3agau 110 Teme:
"TIpunoxenust
orpezie/IéHHOro
HWHTerpana"

1. C. Byrpos, C. M. Hukonbckuii. . Beiciiasi MaTeMaTHKa.
3amaunvk: Mocksa: FOpatit, 2022 (1)
A. C. byrpos, C. M. Hukonbckuid. . Beiciiast MaTemMaTHka:
Mocksa: FOpaiir, 2022 (1)

Pemmenue 3agau no teme:
"CucTeMbl TMHEHHBIX
ypaBHeHUH"

E. C. BapaHoga, E. A. McakoBa, A. M. Ilormos. . JIuHeiHas
anrebpa: CIT6.BT'TY "BOEHMEX" um. [I. ®. YcrurHoBa, 2008 (1,
2)

I". H. Bepman. . COOpHUK 3a/1a4 10 KypCy MaTeMaTHueCcKoro
anaym3a: CIT6.: TTpodeccus, 2005 (6, 7, 8)

A. A. bpauasckui, [1. M. Bunnuk, M. C. Ilomnos. .
WnrerpantHoe ncuucienve: CI16.BT'TY "BOEHMEX" um. []. ®.
YctuHoga, 2008 (3)

. T. ITuceMeHHBIN. . KOHCTIEKT JIeKIIUi T10 BBICITIEN MaTeMaTUKe :
M.: Aiipuc-tipecc, 2006 (8)

A. C. byrpos, C. M. Hukonbckuid. . Beiciiasi MaTemMaTHka:

20




Mockga: FOpaiit, 2020 (6, 7)

E. C. bapaHoga, E. A. McakoBa, A. M. Ilonos. . JIuHeitHas
anrebpa: CITI6.BI'TY "BOEHMEX" um. [I. ®. Ycrunosa, 2015 (1,
2)

B. JI. ®atinmvuar. . JuddepeHiyaibHoe U UHTeTpaJbHOe
vcurcienye GpyHKIuH ogHoro aprymenta: CIT0.: BXB-ITetepOypr,
2006 (2)

E. C. bapanosa, I1. M. Bunnuk, T. B. Bunnuk. . IHTerpasisHoe
ucuncnenve: CI16.BT'TY "BOEHMEX" um. [. ®. YcTHUHOBa,
2012 (3)

B. JI. ®atinmmuar. . JuddepeHianbHoe U UHTeTpaJbHOe
vcurcienye GpyHKIuM ogHoro aprymenTa: CIT0.: BXB-ITetepOypr,
2007 (2)

E. C. bapanosa, I1. M. Bunnuk, T. B. Bunnuk. . InTerpasisHoe
ucuucnenve: CI16.BTTY "BOEHMEX" um. . ®. YcTHUHOBa,
2012 (3)

Urtoro no pasgeny 6

12

Pa3zgen 7. Psajbl. AHaIMTHYECKasi reOMeTpHsl.

Perienue 3agau no teme:
"Panbr".

Pe1treHuie 3asau 110 Teme:
" AHayuTh4YeCKast
reoMmerpus”

A. C. Byrpos, C. M. Hukonbckuid. . Briciiasi MaTemaTHka:
Mockgsa: FOpaiiT, 2020 (9)
f1. C. Byrpos, C. M. HukosbCKuii. . Briciiasi MaTeMaTHKa:
Mocksa: FOpaitr, 2022 (1)
I". H. BepmaHn. . CO0pHUK 3a/1au 110 KypCy MaTeMaTh4eCKOro
ananu3a: CII6.: [Tpodeccus, 2005 (9)

B. JI. ®aiiHmumMuar. . JuddepeHipaabHoe U UHTErpaibHOe
ucumcienue QyHKu ogHoro aprymenTa: CI16.: BXB-TTetep0ypr,
2006 (3)

E. C. bapaHogBa, A. A. bpaijiaBckuii, I1. M. BuHHUK. . Pajbr:
CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2008 (1, 2)

A. C. Byrpos, C. M. Hukonbckui. . Briciias MaTemaTHka.
3apmaunuk: Mocksa: FOpaiit, 2022 (3, 5)

B. JI. ®aliHIIMHUAT. . DyieMeHThI anreOpbl ¥ aHaTATUYe CKOU
reometpun: CIT6.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2015
(3. 4)

B. JI. ®aiinmmuat. . JuddepeHipaabHoe U UHTerpaabHOe
ucurcieHre (GyHKLIWH HecKonbKux aprymeHToB: CI16.: BXB-
ITetepOypr, 2007 (3)

B. JI. ®aliHIIMHUAT. . DyieMeHThI anreOpbl ¥ aHaTATUYe CKOU
reometpun: CIT6.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2015
(3.4

Wroro no paspeny 7

Pa3pen 8. KpuBoiuHeliHble HHTErpasibl.

Peruenve 3azau Ha Temy:
"KpuBonuHeliHbIe
vHTerpabl"

Peruenve 3azau Ha Temy:
"CkaJisipHOe, BEKTOPDHOE U
CMelllaHHOe
npousBefieHye"".

A. C. byrpos, C. M. Hukonbckuid. . Beiciuasi maTreMaTuka:
Mockga: FOpaiit, 2020 (13)

E. C. BapaHoga, I1. M. Bunnuk, T. B. Bunnuk. . InTerpanbsHoe
ncumncienve: CII6.BT'TY "BOEHMEX" um. [I. ®. YcTHHOBS,
2012 (4)

E. C. bapaHoga, I1. M. Bunnuk, T. B. BuHHuK. . IHTerpassHoe
ncurcienue: CITI6.BI'TY "BOEHMEX" um. [I. ®@. YcTuHOBa,
2012 (4)

A. C. Byrpos, C. M. Hukonbckui. . Briciias maTemaTHka.
3apmaunuk: Mocksa: FOpaiit, 2022 (3, 8)

B. JI. ®aliHIIMHUAT. . DyieMeHThI anreOpbl ¥ aHaTUTUYe CKOU
reometpun: CIT6.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2015
3
A. C. byrpos, C. M. Hukonbckui. . Beiciiasi MaTemMaTHka:
Mockga: FOpaiiT, 2022 (1)

. T. [lucemenHbIN. . KoHCIIEKT /1eK11ii 110 BbICIIeH MaTeMaTHKe :
M.: Aiipuc-tipecc, 2006 (12)

B. JI. ®aliHIIMUAT. . D/IeMeHThI anredpbl U aHAaTUTHUE CKOM
reometpun: CIT6.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2015

3
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B. JI. ®avinmmuar. . JuddepeHrnpanbHoe U UHTETrpaibHOe
ucyrcienre GyHKUWI ogHoro aprymenTa: CIT6.: BXB-ITetepOypr,
2006 (3)

A. A. bpauasckuii, [1. M. Bunnuk, M. C. Ilomos. .
WuTterpanpHoe ucurciedve: CI16.BI'TY "BOEHMEX" um. 1I. ®.
YctrHOBa, 2008 (4)

Wroro no pa3geny 8

Pa3pen 9. ®yHKIUM HECKO/IbKHX IIepeMeHHBbIX.

Peienvie 3a7jau Ha TemMy:
" MuddepeHITMPOBaHME
(YHKLIY HeCKOJTBKUAX
repemMeHHbIX .

A. C. Byrpos, C. M. Hukonbckuii. . Briciiasi MaTemMaTHka:
Mockga: FOpaiit, 2020 (8)
I". H. BepmaHn. . CO0pHUK 3a/1au 110 KypCy MaTeMaTh4eCKOro
anamm3a: CIT6.: ITpodeccus, 2005 (10)
. C. Byrpos, C. M. Hukonbckuid. . Briciiiasi MaTeMaTHKa.
3agaunvk: Mocksa: FOpatit, 2022 (4)

B. B. Makcumog, U. C. Hyasep, M. C. [Tonos. .
HuddepennmansHoe ucurcieHre GYHKINNA HeCKOTBKAX
nepemenHbix: CI16.BI'TY "BOEHMEX" um. [I. @. YcTHHOBa,
2010 (1)

. T. [TucemenHbIN. . KoHCIIeKT /1eK1yii 110 BbICIIeH MaTeMaTHKe :
M.: Aiipuc-nipecc, 2006 (9)

B. JI. ®atinmvuar. . JuddepenipanisHoe ¥ UHTerpajbHOe
ucumciaeHye GyHKIUN HeCKOTBKUX apryMmeHToB: CI16.: BXB-
[Metepbypr, 2007 (1)

B. JI. ®aitnimunr, I1. M. Bunnuk, A. A. Tapacos. .
VnavBYayanbHble 3aJaHus 1o JuddepeHIMaaIbLHOMY U
VMHTerpajbHOMY UCUMC/IeHUI0 PYHKIMM HeCKOMBbKUX apryMeHTOB:
CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2010 (1, 2)

10

Uroro no pa3geny 9

10

Pazpen 10. Iuddepennuanbabie ypaBHeHusi. Cucremsl guddepeHnanbHbIX yPaBHEHHH.

Perienvie 3azau Ha TemMy:
" MuddepenrranbHbIe

A. C. Byrpos, C. M. Hukonbckuii. . Boiciiiasi MaTemMaTHka.
3agauank: Mockga: FOpaiit, 2022 (6)

I". H. BepmaHn. . CO0pHUK 3a/1au 110 KypCy MaTeMaThyeCcKOro
anamm3a: CII6.: ITpodeccus, 2005 (14)

ypaBHeHMs TIepPBOTO E. C. bapaHoga, E. A. Vcakosa, Y. C. Hyanep. . 10
nopsizKa". Huddepennuanbible ypaBHenus: CI16.BT'TY "BOEHMEX" vm.
. ®. Ycrunosa, 2008 (1, 2, 3, 4)
A. ®©. Ounurnmos. CO0pHUK 3a/au 110 v depeHIHaTbHBIM
ypaBHeHusiM: VDkeBck: PerynsipHast M xaoTrueckasi [UHaMHKa,
2005 (1, 2, 3, 4)
. T. [lucemeHHbIN. . KoHCIIEKT /1eK11ii 110 BbICIIeH MaTeMaTHKe :
Pemtenye 3ajau Ha TeMy: M.: Aiipuc-nipecc, 2006 (10)
" MuddepeHiianbHbie 1. C. Byrpos, C. M. HukosbCkuii. . Briciiasi MaTeMaTHKa: 10
YPpaBHEHUs BbICILINX Mockea: FOpaiir, 2022 (1)
TIOPSZIKOB". B. JI. ®avinmmuar. . JuddepeHnpanpHOe U UHTETrpaibHOe
ucuurciaenye QyHKIHH HeCKOTbKUX apryMmeHToB: CI16.: BXB-
[MetepOypr, 2007 (3)
Nroro no pasgeny 10 20
Paspen 11. KpaTrHble HHTErpassbl.
Pelienye 3a7a4 Ha TeMy: . T. [TucemenHbIN. . KoHCIeKT /ieK1yii 110 BbICIIeH MaTeMaTHKe :
" TBOiiHOM METerpa” ) M.: Aiipuc-tipecc, 2006 (11, 12) 2
’ A. C. Byrpos, C. M. Hukonbckuii. . Briciiasi MaTemMaTuka:
Mockga: FOpaiit, 2022 (2, 3)
'I?ELHEE-II/IEUBH,ELa‘{ Ha TeMy. I. H. Bepman. . COOpHUK 3a/1au 110 KypCy MaTeMaTiieckoro 4
TpoiiHoi uxTerpan’. ananmsa: CII6.: ITpodeccus, 2005 (10)
1. C. Byrpos, C. M. Hukonbckuid. . Briciiasi MaTeMaTHKa.
PelueHue 3aa4 Ha Temy: " 3agaunuk: Mocksa: FOpaiit, 2022 (7, 8)
TTOBEPXHOCTHBIE B. JI. ®aiinmmuat. . JuddepeHianbHoe U MHTerpaabHOe 4
MHTerpabl'". ucyrcsieHre GyHKLIMN HecKonbKux aprymeHTos: CI16.: BXB-
[Metepbypr, 2007 (2)
Wroro no pasgeny 11 10

Pazpgen 12. Psaap1 @ypoe u unterpan ®ypee.
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Peruenve 3aziau Ha Temy:
"Paper @ypre.
N306paxenue 1o ypre

n

. T. ITuceMeHHBIN. . KOHCIIEKT /IeKLMIA 10 BBICLIEN MaTeMaTHKe :
M.: Alipuc-ipecc, 2006 (15)
A. C. Byrpos, C. M. Hukonbckuid. . Briciiasi MaTemaTHka:
Mockgsa: FOpaiir, 2022 (4)
1. C. Byrpos, C. M. Hukonbckuid. . Briciiiasi MaTeMaTHKa.
3amaunvk: Mocksa: FOpatit, 2022 (9)
E. C. bapanosa, B. 1. sanos, I'. A. CoromoHoBa. . Psaapr @ypbe:
CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2008 (1, 2)
I". H. Bepman. . CO0pHUK 3a/jau 10 KypCy MaTeMaTHueCKoro
anaym3a: CII6.: TTpodeccus, 2005 (15)
B. JI. ®atinmmuar. . JuddepeHianbHoe U UHTeTpaJbHOe
vcurcienye GyHKIMM HeCKObKUX aprymeHToB: CI16.: BXB-
[TetepOypr, 2007 (4)
B. JI. ®aliHmuAr. . MHavBUgyanbHble 3a1aHus 1o psijam dypoe
u nipeobpasoBanusM Pypee u Jlartaca: CI16.BI'TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2017 (1)
B. JI. ®aliHmmMuAaT. . MHauBUyaibHble 3aiaHus 1o psgam Pypobe
u npeo6pazoBanusiM Oypee u Jlamaca: CIT6.BI'TY
"BOEHMEX" um. [I. ®. YctuHoBa, 2017 (1)

Uroro no pasgeny 12

20

)
O

Paspen 13. OnepanoHHOe HCYHC/IEHUE.

Peruenve 3azau Ha Temy:
"OneparioHHOe
ucuuceHue".

B. JI. ®aliHmmuAr. . HavBHyanbHble 3a1aHus 1o psijam dypoe
u ripeobpasoBanusM Pypee u Jlariaca: CI16.BI'TY
"BOEHMEX" nm. []. ®@. YctrHoBa, 2017 (3)
A. C. Byrpos, C. M. Hukonbckuid. . Briciiasi MaTemaTHka:
Mockga: FOpaiit, 2022 (7, 8)
1. C. Byrpos, C. M. Hukonbckuid. . Beiciiasi MaTeMaTHKa.
3amaunvk: Mocksa: FOpaiit, 2022 (12)

B. JI. ®aiinmmuat. . JuddepeHipaabHoe U MHTerpaabHOe
ucurcieHre GyHKLWI HecKonbKux aprymeHToB: CI16.: BXB-
ITetepOypr, 2007 (4)

. T. [TucemenHbIN. . KoHCIeKT /ieK1uii 10 BhICIIel MaTeMaTHKe :
M.: Aiitpuc-tipecc, 2006 (18)
B. JI. ®aviHmmuar. . IuavBryanbHele 3a1aHus 1o psigam dypoe

u ripeobpasoBanusM Pypee u Jlartaca: CI16.BI'TY
"BOEHMEX" um. 1. ®@. YctuHoBa, 2017 (3)

10

Wroro no pasgeny 13

10

Pazpen 14. Teopus ¢pyHKIMiI KOMIUIEKCHON TepeMeHHOM.

Peruenve 3azau Ha Temy:

"®YHKLNY KOMIIEKCHON
repeMeHHOM".

¢byHKLMI KomIiekcHo# nepemenHoi: CII6.BI'TY "BOEHMEX"

KomrutekcHoro aprymenTa: CITI6.BI'TY "BOEHMEX" um. []. ®.

S1. C. Byrpos, C. M. Hukonbckuil. . Briciiasi MaTeMaTuka:
Mockga: FOpaiiT, 2022 (6)

B. JI. ®alinmmuart, [1. M. Bunnuk, U. B. I'yces. . ®yHK1MH
koMmriekcHoro aprymenra: CIT6.5T'TY "BOEHMEX" um. 1. ®.
YctuHoBa, 2013 (1, 2, 3)

E. C. bapaHosga, I'. A. CoromoHoBa, H. B. Tapacosa. . Teopus

uM. [1. @. YcrunHosa, 2008 (1, 2)
1. C. Byrpos, C. M. Hukonbckuid. . Briciiasi MaTeMaTHKa.
3amaunvk: Mocksa: FOpaiit, 2022 (11)
B. JI. ®aiiHmmuar, I1. M. Bunnuk, U. B. I'yces. . @yHKUMH

YctuHoBa, 2013 (1, 2, 3)

10

Wroro no pasgeny 14

10
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
BBICIIIASI MATEMATHUKA

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUThL pe3y/IbTaThl 00yUeHH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocTUYeckas paborta

e BOIPOCHI/3aaHus 1o Temam [13;
* TeCT;

*  3aueT;

e mddepeHITMPOBAHHLIN 3aUeT;

o muddepeHIMPOBAHHBIN 3aUeT;

e DK3aMeH.

KpuTepuu oueHuBaHus

JuarHocrnueckas pabora
IuarHoctuueckast pabora npoeoautcs B popme Tecta B SMIOC Moodle:

e IIpY NPaBWJILHOM OTBeTe MeHee YyeM Ha 60% BOMPOCOB - He aTTecTallys;
* TIpY MpaBUIBLHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTrTecTarysl.

Bomnpocsi/3aganus no Temam I13

BbIrosiHeHHe KOHTPO/IbHBIX MEPOTIPUSATHH 110 TeMaM MPaKTHUeCKUX 3a/JaHUM, KOTOPbIe 0OBABIAIOTCS B
Hayajie cemecTpa.
OO6pa3siibl BOMPOCOB MOXKHO HAalTH B YMK IUCIMIIUHBIL.

Tect
[/ yCITeITHOTO TIPOXMK/IEHHSI TECTA [IO/DKHO OBITh PEeIIeHo He MeHee 6-Tu 3ajaHuii u3 10-Tu.
O6pa3iel Borpocos B IMOC Moodle.

3auet

OO0yuatomuiicss IMeeT MpaBo Ha Io/yueHrue MUHUMA/IbHOH MOJI0KUTETbHOMN OL[eHKH TPH YCJIOBUU
YCIIEIIHOT'O MPOXO0XK/AE€HUS TeKYIIET0 KOHTPOJIsSI yCIIeBaeMOCTH B (hOPMe AMAarHOCTHUUECKOM PaboThI B
COOTBeTCTBUU C TpaduKoM pa3zena 4.
OrleHKa "3auTeHO" BBICTABJISETCS, €C/IH TIOTyUeHbl TP PyOeXKHBIX aTTecTalvy, WK claHbl Tpu Tecta B DM1OC
Moodle u cjaHbI TeCTHI TI0 BOTIPOCAM TI0 JIEKITMOHHOMY KYPCY, U/ BBITIOJTHEHBI BCe KOHTPOJIbHBIE 3a/IaHuUs U
CZ,@aHbl TeCTHI 10 JTeKLIMOHHOMY KYPCY.

JuddepennpoBaHHbIii 3a4eT

OOyuaroumiics UMeeT TPaBo Ha MO/Iy4deHre MUHUMAJILHOM TTOJIOKUTEe/TbHOU OL|eHKH TTPH Y C/IOBUN
YCIELTHOTO MPOXOKEHHSI TEKYIIIero KOHTPOJIS yCIIeBaeMOCTH B )OpMe TUarHOCTHUUeCKOW paboThI B
COOTBETCTBUM C ITpaMKOM paszena 4.
OtleHKa "3auTeHO-OT/IMYHO" BBICTABJISIETCS], €C/TY TIO/TyYeHbl TPY PyOeXXHBIX aTTeCTalliy WK CIaHbl TP TecTa
B DMIOC Moodle, a Takke cziaHbl TeCTbI [10 BOIIPOCaM I10 JIeKLIHOHHOMY KYPCY, U/ BbIIIO/IHEHbI BCe
KOHTPOJIbHBIE 38[JaHNs U CZIaHbl TeCTHI 110 JIEKLMOHHOMY KypCy [0 16 Hefiesmn ceMecCTpa BK/IIOUHATENIBHO.
OrleHKa "3auTeHO-XOPOIIO" BBICTABIAETCS, €C/TH MOTyYeHbl TPU PYOEXKHBIX aTTeCTAl[UK WK CJIAHbI TPU TECTa B
3UOC Moodle, a Takxe c/IaHBI TECTHI IO BOITPOCAM 10 JIEKLITAOHHOMY KYDCY, WX BBITIOJTHEHbI BCe
KOHTPOJIbHBIE 38/JaHHS U CaHbl TEeCTHI MO JIEKLIMOHHOMY Kypcy Ha 17 Hegene cemectpa. OLeHka "3auTeHo-
YAOB/IETBOPUTEBHO" BBHICTABISIETCS, €CJU MTOYUYeHbl TPH PYOEXKHBIX aTTeCTaluH, UK CAAHBI TPU TeCTa B
3UOC Moodle u caiaHbl TeCThI TI0 BOTIPOCaM T10 JTIeKLIMOHHOMY KYPCY, WM BbITNIOJIHEHBI BCe KOHTPOJIbHbIE
3a[laHysl ¥ CLIaHbl TeCTHI 10 JIEK[JMOHHOMY KypCY BO BpeMsl CeCCUH.

JAuddepennypoBanHblii 3aueT

OOyyatoluiicss IMeeT TPaBo Ha MOyYyeHHe MUHUMAa/ILHOM TTOJIOKUTETBHOM OLIEHKH TIPY YCJIOBUN
YCIIELITHOTO MPOXOXKEeHHsI TEKYIIIero KOHTPOJIs yCIIeBaeMOCTH B (hopMe [MarHOCTHUeCKOH paboThl B
COOTBETCTBUM C rpadmKoM paszena 4.
OrleHKa "3auTeHO-OT/IMYHO" BBICTABJISETCS, €C/TU TIO/TyUeHbl TPY PYOeXKHBIX aTTeCTalluy WK C/IaHbl TP TecTa
B OMIOC Moodle, a Takxe ciaHBI TeCTHI 10 BOTIPOCAaM I10 JIEKLIMOHHOMY KYPCY, UM BBITIO/THEHBI BCe
KOHTPOJbHBIE 3a[JaHNs U C/laHbl TECTHI I10 JIEKLMOHHOMY KypCy [0 16 HeZiesn ceMecTpa BK/IIOUHUTENIBHO.
OtleHKa "3auTeHO-XOPOILO" BHICTABIISIETCSI, €C/TH MOMy4YeHbl TPU PyOeXKHBIX aTTeCcTal[iy WK CAAHbI TPU TeCTa B
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OUOC Moodle, a Takxe c/IaHBI TECTHI 10 BOITPOCAM 10 JIEKLIUOHHOMY KYDCY, WX BBITIOJTHEHbI BCe
KOHTPOJIbHBIE 33/IaHUs U CZ,aHbl TeCThI 110 JIEKLIMOHHOMY Kypcy Ha 17 Hefiernie ceMectpa. OrjeHKa "3auTeHo-
Y/IOBIETBOPUTE/ILHO' BBICTAB/ISIETCS], €C/A TI0/Ty4YeHbI TPU PyOe)KHBIX aTTeCTalliH, UM CJJaHbl TP TecTa B
OUOC Moodle 1 caaHbl TeCThI IO BOIIPOCaM 10 J1eKLIMOHHOMY KYPCY, WM BbITIOJIHEHBI BCE KOHTPOJIbHbIE
3a[,aHUsl ¥ CLLaHbl TeCTHI 10 JIEKLJMOHHOMY KypCY BO BpeMsl CeCCUH.

JK3aMeH

OOyyarolLuiics IMeeT TPaBo Ha MO/yYeHHe MUHUMA/IbHOM MOJIOKHTETEHOM OLIEHKH MTPY YCI0BUX
YCITEIITHOTO MTPOXOXKAEHHSI TEKYIIIET0 KOHTPOJISI yCIieBaeMOCTH B (hOpMe IUarHOCTHUeCKOM paboThI B
COOTBeTCTBUU C TpadrKoM pa3zena 4.
OreHKa "yIOB/IETBOPUTEJILHO" CTABUTCS B OZHOM U3 C/IeAYIOLUX CIy4YaeB:
1) npy HaUUKU TPeX arTecTalul;
2) py Ha/M4UMK Tpex ciaHHbIX TectoB B DVIOC Moodle 1 75% BBITIO/IHEHHBIX 33[jaHUH 110 TIPaKTUYe CKUM
3aHSTUSIM U BBITIOJIHEHHOMY 3a/IaHUIO JIEKTOPa;
3) npu Ha;mnuuu 100% BBIMTOHEHHBIX 3a/laHui 10 MPaKTUUeCKUM 3aHITHSM U BBITIOJTHEHHOMY He MeHee, ueM
Ha 50%, 3a/jaHuIO JIeKTOpa.
Or1ieHKa "Xopol1o" cTaBUTCS, ecyiv BbiroHeHO 100% 3a/aHui 110 TPaKTHUYeCKUM 3aHSTUSIM 10 Hadasia
rocieiHeld yueOHOM HeZle/I B CeMeCTpe 1 BHITOJTHEHHOMY He MeHee, 4eM Ha 75%, 3a/JaHUI0 JIeKTopa.
OreHKa "OT/IMYHO" CTaBUTCS, ec/iv BoinosiHeHO 100% 3afaHuii 1o MpakKTUYeCKHUM 3aHSATHSM U
JIOTIOJTHHTE/TBHBIE 3a/IaHusI 110 TIPaKTUYe CKUM/IeKLIMOHHBIM 3aHSTUSAM [I0 Hadasia roc/aeHeli yueOHOM Heleu
B CeMeCTpe U BLITIOJITHEHHOMY He MeHee, ueM Ha 95%, 3a[jaH1I0 JIeKTopa.
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Pazpgen 1. dnemeHTBI 3alaHUs
1 1 |mMaTreMaTHuyecKoil IOTUKU U TeOPHH 3 3 2 1 0 10 | 10 |mo Temam
MHOXeCTB. BelljecTBeHHbIe UHC/Ia. I13,
Tect
Bornpocsl/
1 1 Pazpen 2. d)y}ikmm oT onﬂgu 18 16 8 8 7 5 5 3a/laHUA
Bell|eCTBeHHO! nepeMeHHOM. 110 TeMaM
I13
Bomnpocsl/
1 1 Paspgen 3. Teopus npepesios. 26 | 14 6 8 12 5 5 3aJlaHus
HenpeproiBHbIe GyHKIHMN. 10 TeMaM
I13
Bompocsl/
1 1 Paspgen 4. IlpousBoaubie u 61 | 35 18 17 26 5 5 3a/laHUs
auddepennmanb. 0 TeMaM
13
Bcero 3a 1 cemecTp 108 | 68 | 34 | 34 40 25 | 25
Bomnpocsl/
1 7 Pazpgen 5. Heonpe,qefeﬂﬂbm 44 | 24 8 16 20 10 10 3aJlaHus
UHTerpas 1 ero cBoMcrea. Marpunbl. 10 TeMaM
113
Bompocsl/
1 2 Paspen 6. OHPE{:'[EJIEHHBII/I MHTerpan. | 5, | o 8 14 12 5 g | 3adaHus
CucreMbl TUHEHHBIX YPaBHeHHUH. 0 TeMaM
13
Bomnpocsl/
1 9 Pa3pen 7. Paabl. AHaIUTHUeCKasa 50 | 44 | 12 30 6 5 5 3a/laHUs
reoMeTpusl. 0 TeMaM
13
Bormpocsl/
1 2 Paspen 8. KpusosiuHeiiHble 16 | 12 6 6 4 5 g | 3ajaHua
UHTerpasibl. 10 TeMaM
I13
Bcero 3a 2 cemectp 144 | 102 | 34 68 42 25 25
Bomnpocsl/
9 3 Pa3zpen 9. ®yHKIUM HeCKOTBKHX 28 | 18 | 10 8 10 10 | 10 | 3ananus
nepeMeHHbIX. 0 TeMaM
13
Pazpen 10. JuddepenuuaibHbie B;;Hgg;]:/
2 | 3 |ypaBHenus. Cucremsl 50 | 30 | 18 | 12 | 20 | 10 | 10 | %A
. T10 TeMaM
aud¢epeHaNBHBIX YPAaBHEHUH. m
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Bomnpocsl/

Paspen 11. KpaTrHbie uHTErpasisbl. 30 | 20 6 14 10 5 5 | aAdHHd
0 TeMaM
I13
Bcero 3a 3 cemecTp 108 | 68 | 34 | 34 40 25 | 25
Bomnpocsl/
Pazgen 12. Psaap1 @ypbe u uHTErpasi 40 | 20 | 10 10 20 10 | 10 | 3anaHnt
®dypre. I10 TeMaM
13
Bomnpocsl/
Paspen 13. OnepayyonHoe 3a/laHust
32 | 22 | 10 12 10 10 | 10
HCYHC/IeHHe. 0 TeMaM
I13
Bomnpocsl/
Paspen 14. T(:opml (l)yHK].[‘I:lI/I 36 | 26 | 14 12 10 5 g | 3adaHus
KOMII/IEKCHOH ITepeMeHHOH. 0 TeMaM
I13
Bcero 3a 4 cemecTp 108 | 68 | 34 | 34 40 25 | 25
Bcero mo gucCIUILUIHHE 468 | 306 | 136 | 170 | 162 | 100 | 100
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