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OTHECTH!

1. Ilean ocBOeHMSI TUCIHIUIIJIMHBI

K ocHOBHBIM meJasIM OCBOCHHA NHUCHHITIIMHBI «BpIc1Ias MaTeMaTHKa» CJlIeayer

BOCIIMTAHUE y CTYJIEHTOB 00IIel MaTEMaTUUECKOMN KYJIbTYpHI;
NpUOOpEeTEHUE CTYJEHTAaMH HIMPOKOTO Kpyra MaTeMaTH4YeCKHX 3HaHU,
YMEHHU U HaBBIKOB;

pa3BUTHE CHOCOOHOCTH CTYACHTOB K HHIYKTHBHOMY H JEIYKTHBHOMY
MBIIIJICHUIO HAPSLY C Pa3BUTHEM MAaTEMaTUYECKON UHTYULINN;

YMEHHE CTYJIECHTaMH pPa3BUBAaTh HABBIKM CAMOCTOSTEIBHOTO HW3Yy4YCHUS
yueOHOM M HaydyHOH JUTEpaTypbl, COAEpKallell MaTeMaTU4YecKue
CBEJICHMS U PE3YJIbTATHI;

IIOATOTOBKY  CTYJNEHTOB K  JEATEIIbBHOCTH B COOTBETCTBUU  C
KBaJIM()UKAIIMOHHOM XapaKTEepUCTUKON OakanaBpa Mo HampaBJICHHUIO, B TOM
quciie popMUpOBaHUE YMEHUHN HCIIOJIb30BATh OCBOCHHBIE MaTEMATHUECKHE
METO/IbI B TPO(ECCHOHATBHOMN NEATENBHOCTH.

K ocHOBHBIM 3agadyaM OCBOCHHA OHCHUIIIIMHBI «BpIcIass MatemMaTuka
CJIeaAyCeT OTHECTU:

OCBOCHHME CTYJCHTaMH OCHOBHBIX TOHSTHHA, METOAOB, (OPMHPYIOIIUX
OOIIyI0 MaTeMaTHYECKYI0 IOATOTOBKY, HEOOXOIUMYIO JJIs YCIICITHOTO
peIICHUS PUKJIATHBIX 33729,

dbopMmupoBaHne y CTyAeHTa TpeOyemoro Habopa KOMIIETEHITUH,
COOTBETCTBYIOIUX €r0 HAMPABJICHUIO TIOJITOTOBKH U 00CCIICYMBAIOIINX €TI0
KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE TPY/Ia.

2. Mecto nucuuiuinHbl B cTpykrype OOII 6akanaBpuara

Jucrunnuaa «BreIcimas MmaTeMaTHKa» OTHOCHTCS K 00s3aTelIbHOM YacTH OJI0Ka
1 6noka b1. Ee uzydyenue obecnieuynBaeT u3ydeHue JUCIUTLIINH:
B obszamenvnot vacmu:
¢du3suka;
TEOPETUYECKAST MEXAHUKa;
METPOJIOTHS, CTaHIApTU3AIINS, CEPTUPUKAITUS;
00paboTKa pe3yJIbTaTOB IKCIIEPUMEHTA;
COBPEMEHHbIE TMPOTPaMMHBIE CpPEJICTBA MOJECIUPOBAHUS MPOLECCOB U
0O0BEKTOB;
HPKOHOMMKA U OpPTaHU3allMs IIPOU3BO/ICTB;
AIEKTPOTEXHUKA U DJICKTPOHMKA.
B uacmu, popmupyemoii yuacmruxamu oopazo8amenbHbixX OMHOUEHUN.
® TCOPETHYECKHE OCHOBBI  NEpPepabOTKM  TEKCTOBOW  HMHPOpMAUA B
aBTOMATU3UPOBAHHBIX CUCTEMAX;
e (u3HKa U XUMHS MATEPUATIOB U TEXHOJIOTHIECKUX MPOIIECCOB.
B uacmu: snexkmuenvie oucyuniumol:
® TEIJIO- U MAacCOTNIEPEHOC B MaTepurasax;



¢ 1 POBU3ALNS MPOIIECCOB MPOU3BOJICTBA MPOTYKIIHH.

3. IlepevyeHb MIaHUPYEMBIX Pe3yJbTATOB 00y4YeHHs MO AUCHUILIHHE,
COOTHECEHHbIE ¢ IVIAHUPYEMbIMH Pe3yJIbTATAMH 0CBOEHUSI 00pa30BaTe/bHOI
NpOrpaMMbl

B pesynpraTe OCBOCHHMS AMCUMIUIMHBI Yy oOOy4aroumxcs (OpMUPYIOTCS
CJIEYIOIIME KOMIIETEHIIMH U JOJDKHBI OBITh JOCTUTHYTHI CIIEAYIOLIUE PE3yJbTaThl
oOyueHus Kak 3tan (OpMUPOBAHUS COOTBETCTBYIOIINX KOMIIETCHIIUN:

Kopn B pesyabTare
KOMIIETCHIINU | OCBOCHUA 06])2130-
BaTeJbHOU NMPO- HNHauKaTophbl JOCTHKEHUS KOMIIETCHIIM A
rpamMmbl 00y4a-
IOLIUNCA T0JIKeH
00J1a1aTh
CnocobGen pemats 3a- | MOIIK-1.1
Jlauu, OTHOCsIIUecs K | Pemaer 3amaun, oTHOCsAMMECs K NMPOQecCHOHATBHON
npogeccuoHaIbHON NEeSITETHHOCTH, TPHMEHSST METOABI MOJCIUPOBAHMUSI,
NEeSTeIbHOCTH, MPH- MaTeMaTHYECKOTO aHalln3a, €CTeCTBCHHOHAYYHBIC W
MEHSISI METOIbl MOJIE- | OOIICHH)KEHEPHBIC 3HAHMS.
OIIK-1 JUPOBaHUs, MaTeMa- NOIIK-1.2
THYECKOTO aHAJIN3a, Hcronb3yeT OCHOBHBIC 3aKOHBI AUCIUTUINH WHKCHEP-
€CTECTBEHHOHAYYHBIE | HO-MEXaHHYCCKOTO MOYJISL.
1 0OIIENHKEHEPHBIC HNOIIK-1.3
3HaHUS Brianmeer MeromaMu MareMaTHYeCKOTO aHAM3a U MO-
NETUPOBAHMSI, TEOPETUIECKOTO U IKCIIEPUMEHTAIBHO-
ro HCCIEOBaHUsI MPoieccoB sl 3PGEeKTUBHOTO pe-
meHust 3a1a4 B cdepe npodecCuoHANTbHOU ACATENb-
HOCTH.
NOIIK-4.1.
CriocoBeH mpOBOJIHTS [IpoBoauT U3MepeHus U HaOMOACHUS, 00padaThIBaeT IKC-
I/I3MepeHI/IH - Ha6J'IIO- HepI/IMeHTaHLHLIf JaHHBIC I:I IpeaACTABIIACT I/Izi
B aHAJTUTHIECKOW WM MHOU (hopme, yaoOHOH 1yIs Tmoce-
OIIK-4 neHus B cepe npo-

beccnoHaNbHOM Jes-
TEJILHOCTH, 00pabaThI-
BaTh U MPEJICTABIATh
HKCIIEpUMEHTAJIbHbIC
TIaHHBIE.

Iyroreit 00paboTKH.

NOIIK-4.2.

OO6pabaTbIBaeT pe3yabTaThl HAYYHO- UCCIIEI0BATEb-
CKOM JeSITeIbHOCTH, UCIIOJIb3Ys CTaHAApTHOE 000py-
J0BaHUE, MPHOOPHI U MaTepuanibl. BnaseeT TeXHUKOH
JKCIIEPUMEHTUPOBAHMSI C HCIIOJIB30BAHUEM ITAKETOB
KOMIBIOTEPHBIX IPOIPaMM.

4. CTpyKTYypAa U cCoAepKaHUe TUCHUIINHBI

OO0mmast Tpy10€MKOCTh TUCHIUTIIUHBI cocTaBisieT 10 3a4eTHBIX enunwil, T.€. 360
akagemuueckux vaca (u3 Hux 108 yaca — camocrositenbHas paboTa CTyIEHTOB).
Paznensl nuctniniel «Beicias MaTeMaTHKa) W3Y4arOTCs HA MIEPBOM KypCE.




[Ipu 3TOM B IEPBOM CEMECTPE BBIACIAIOTCS 5 3a4eTHBIX eAuHUII, T.¢. 180 aka-
JNEMUYECKUX 4acoB (M3 HUX 54 4acoB — caMOCTOATENIbHash paboTa CTYACHTOB), BO
BTOpOM cemecTpe — S 3auetHbiX eauuull (180 akagemuueckux yacos, u3 HUXS54 yaca
— CaMOCTOATENIbHAs paboTa CTYJEHTOB.

IlepBblii cemecTp: Jekiuu — 36 4acoB, NMPaKTUYECKHUE 3aHATUS — 54 4acoB,
(dhopMa KOHTPOJIS - DK3aMEH.

Bropoii cemecTp: snexkuuu —36 4yacoB, NMPAKTUYECKHE 3aHATHUS — 54 4acoB,
(dhopma KOHTPOJISI — DK3aMEH.

CrpykTypa U coaepKaHue JUCUUIUIMHBI «BpICciIasg MaTeMaThka) o CpoKaM U
BUJaM paboThl oTpaxkeHsl B [Ipunoxennn 1.

Conepsxkanue pa3aejioB TUCUUILTHHBI

IlepBblii cemecTp
BBenenue

[Ipeamer, 3amaun U coaep:kaHue AUCUUIUIMHBL. OCHOBHBIC 3Tallbl Pa3BUTHSA
mucuuiuineel. CTpyKTypa Kypca, €ro MECTO M pOJib B IMOATOTOBKE CIIELAAIINCTA,
CBSA3b C IPYTUMHU JUCLHUIIIMHAMMU.

Paznen 1. DieMeHTHI JIMHEITHOM aJare0pbl

Tema 1.1. MaTpuubl ¥ onpeaeJTUTEH.

[Tonsitue marpuiisl. Buasl matpuu. JleiictBus Haa matpunamu. Onepanuy Haj
MaTpullaMu U UX cBoMcTBa. OnpeaenuTenu, UX CBOMCTBAa U BbluncieHus. [loHsTus
MUHOpPA U aJreOpandecKoro JOMOMHEHUS. PasmokeHue OmpeneuTesl 1Mo dJIeMeH-
TaM CTPOKH WK cToiOa. Berancienne onpenenuresneii pa3InaHOTO TOPsIKa.

Tema 1.2. O6paTHass MaTpHLA.

OOpaTHast MaTpulla U AJITOPUTM €€ BBIUMCICHHS. DJIEMEHTapHbIE MPeoOpas3o-
BaHusi matpull. [IpuBeeHre MaTpUIIbl K IUATOHAJILHOMY WJIM TPANEUEBUIHOMY BHU-
ny. Matpuunas hopma 3aicu CUCTEMbI JTUHEHHBIX alreOpandyeckux ypaBHEHUH.

Tema 1.3. Pemmienue cucreM JJMHEHHBIX aJIre0panyeckKux ypaBHeHUIl.

CucreMbl TUHEHHBIX alIreOpanyeckuX ypaBHEHUW, OCHOBHBIE MOHSTHUS pelle-
HUs1, COBMECTHOCTH U HECOBMECTHOCTH CUCTEMBI. PelieHne cucTeM JIMHENHBIX ypaB-
HeHuit metogoM Kpamepa, metogom oOpaTHoi Matpuiibl, MeTosioM ["aycca. IIpoBep-
Ka MPAaBUJIBHOCTY PELICHUN. PellleHne 0JHOPOIHBIX CUCTEM JIMHEWHBIX YPABHECHHUI.

Paspnen 2. DiieMeHTbI BeKTOPHOM aJre0pbl

Tema 2.1. JluneiiHple onepanuu HajJ BEKTOpaMH, UMX CBoWcTBa. JIMHelHbIe
KOMOMHaUWK BEKTOPOB. JIMHEHAs 3aBUCUMOCTh U HE3aBUCHMOCTbH BEKTOPOB. ba3uc
CUCTEMbI BEKTOpOB. Pa3ioxeHue BeKkTopa o 6asucy.

Tema 2.2. CxanmsipHoe, BEKTOPHOE U CMEIIAHHOE MPOU3BENCHUS BEKTOPOB, UX
CBOWCTBA. YCIJIOBUS OPTOTOHAJIIBHOCTH, KOJUIMHEAPHOCTH, KOMILIAHAPHOCTH BEKTO-
pOB.

Tema 2.3. JIluneitHble mpocTpaHCTBa. basuc. AHanuTHUYECKash T€OMETpUsl Ha
IUIOCKOCTH.



Pa3zgen 3. DieMeHTBI MATEMATHYECKOT0 AHAJINU3A

Tema 3.1. YucnoBas mnocienoBaTelbHOCTh. lIpenen 4ucimoBol mMmociienoBa-
TeabHOCTH U ero cBorictBa. Oynkuus. [Ipenen Gynkumn. OCHOBHBIE TEOPEMBI O Tpe-
nenax (gyskiuu. [lepBblii U BTOpOi 3ameuaTenbHble npenenbl. CpaBHEHHE OECKO-
HEYHO MajblX U OECKOHEYHO OOJBIIMX BETUYMH. DKBUBAJICHTHbIE OECKOHEUYHO Ma-
JIbI€ BEJTUYUHBI.

Tema 3.2. HenpepbIBHOCTh (QYHKIIMN B TOYKE U HA MPOMEXKYTKE, TOUKU pas-
pbiBa (pyHKUIMHU, UX KIaccupukauus. ACUMOTOTH rpaduka QyHKIMH, UX Kiaccupu-
KaIysi, YCJIOBHsSI CYIIECTBOBAHUS, METO/IbI HaxoxaeHus. CBolicTBa (DyHKIIU, HETpe-
PBIBHBIX Ha oTpe3ke. HambombIiee n HanMeHbIee 3HaYeHNs (yHKIIMN Ha OTPE3KE.

Tema 3.3. [IpousBoanast pyukmuu. ['eomerpuyecknii 1 MEXaHHYECKUI CMBICT
npousBogHoi. [IpaBuna quddepenurpoBanus u GopMyIibl BBIYUCICHUS TPOU3BO/I-
HbIX. Ta0nMila MPOW3BOJHBIX OCHOBHBIX JJIEMEHTApHBIX (QYHKIUH. Brraucienue
POU3BOAHBIX (PYHKIMH, 3aJaHHBIX Pa3TUYHBIM 00pa30M.

Tema 3.4. Juddepenunan. [IpousBonusie u nuddepeHnransl BICHIMX T10-
PSAIIKOB.

Tema 3.5. PackpeiTue HeonpeaeneHHocTen paziuunoro tuna. [Ipasuno Jlonu-
tans. opmyna Teinopa Pa3nokeHus OCHOBHBIX AJIeMEHTapHBIX (PyHKIMM 1Mo dhop-
mysie Maxksopena. [TpubnrkeHHbIe BEIYUCICHUS ¢ TTOMOIIBI0 popmydbl Teitnopa.

Tema 3.6. OcHoBHbIE Teopembl AU EpEeHINATBEHOTO HCUUCTEHUSI. MOHOTOH-
HOCTh (YYHKIIMH, SKCTpeMyMbl Heobxoanmple U TOCTATOYHBIE YCIOBUS MOHOTOHHO-
CTH, JIOKaJIbHOTO dKCTpeMmyMa. MccnenoBanue Beimykinocty rpaduka Gyakuu. Tod-
KU niepernda rpaduka GyHKIIH.

Tema 3.7. O0mas cxema ucciieoBanus (GYHKIIMH U IOCTPOCHUS ee Tpaduka.

Pazpnen 4. ludpdepenunanbHoe HcHUCTAeHHe PYHKIMA HECKOJIBKHUX MepeMeHHbIX

Tema 4.1. OyHKUMSA HECKOIBKHUX NepeMeHHbIX. lIpenen m HenmpepbIBHOCTD.
OcHoOBHBIE CBOWMCTBa HENpepbIBHBIX GyHKIUN. YacTHple mnpousBoaHbie. [lomHbIi
muddepenuuman. [IpousBoaHbIE CHNOXKHOM (YHKIMH HECKOJBKUX TEPEMEHHBIX.
Yactable npousBoAHble U AU depeHmansl Boiciux nopsakos. Teopema LlBapia.

Tema 4.2. [IpousBogHas 1o HanpasieHuto. [’ paguent. KacarenbHas K KpUBOM.
KacartenbHast m10CKOCTh U HOPMaJib K TOBEPXHOCTU. DKCTPEMYM (DYHKIIMH HECKOJIb-
KUX niepeMeHHbIX. HeoOxoauMble U 10CTaTOUHbIE YCIOBUS SIKCTPEMYyMa.

Bropoii cemecTp
Paznen 5. UHTerpajibHoe HCHMCJ/ICHHE

Tema 5.1. [lepBooOpaznasa. HeonpeneneHHbIi HHTErpaji U ero cBoiicTBa. Tab-
JUIa UHTETPAJIOB OT OCHOBHBIX 3J€MEHTAapHBIX (QyHKIMNA. MeTo HermocpeaCTBEHHO-
IO MHTETPUPOBaHMs. METO MHTErpUPOBAHUSA C MOMOIIBI) 3aMEHBI MEPEMEHHOM,
MoJIBe/IeHuEM o[l 3HaK auddepenuunana. Meron uHTErpupoBanus 1o yactaMm. Mure-
IPUPOBAHUE PAIMOHAIIBHBIX JIp00Oei MHTErPUPOBAHUE HEKOTOPBIX BUIOB HPPALUO-
HaJbHBIX U TPUTOHOMETPUYECKUX QYHKIIUH.

Tema 5.2. 3agaun, mpPUBOIAIIME K IMOHATHIO OIPENEICHHOIO HHTErpasa.
OnpeneneHHbld UHTETPAJl, €0 CBOMCTBA. Y CJIOBUS MUHTErpupyemMocTu. MuTerpan ¢
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nepeMeHHBIM TipeieioM unaterpupoanusi. ®opmyna Hetorona — Jleitbania. 3amena
NEPEMEHHOM B OIMPE/ICIECHHOM UHTErpase.

[IpunoxeHusi oNnpeaeIeHHOro WHTErpajia B T€OMeTpUH (BBIYUCIICHHE ILIOIA-
nel TI0CKUX (GUryp, IJIMHBI KPUBOM, OOBEMOB).

Tema 5.3. HecoOcTBeHHBIE MHTETpaIbI MEPBOrO U BTOPOro poja (mo Oecko-
HEYHOMY MPOMEXKYTKY, OT HEOIPAaHUYEHHBIX (PYHKIUNA HA KOHEYHOM MPOMEKYTKE),
UX CBOWCTBA.

Paspnen 6. O0bikHOBeHHBbIE AU PepeHIHATbHbIC YPABHECHUS

Tema 6.1. 3agauu, npuBoasmme K AuUPPEpeHUUATHHBIM YpPaBHEHUSIM.
Huddepenunansable  ypaBHEHUs mepBoro mnopsaka. 3agada Komm. Teopema
CYLLIECTBOBAHMS M E€AMHCTBEHHOCTH peuleHus 3agaud Komu. OCHOBHBIE KJIACCHI
YpaBHEHUH, UHTETPUPYEMBIX B KBaJIpaTypax.

Tema 6.2. [ludpdepennmanbupie ypaBHEHHs BbICIINX MOPsAKOB. 3anaya Komu.
ITonsiTue o KpaeBbIX 3amadax sl AUQPQPEpeHLUaIbHbIX YpaBHEHUW. YpaBHEHMUS,
JOITYCKAIOIIUE TIOHWKEHUE MTOPSIIKA.

Tema 6.3. Jlunelinple nud@epeHIUaNbHBIE YpPaBHEHUS: OJHOPOAHbBIE U
HeogHopoaHble. OOmee pemeHne. PyHnaMeHTalbHas cUcTeMa penleHuid. Meron
Jlarpan»xa Bapuauuy MOCTOSHHBIX.

Tema 6.4. Jluneiitnole nuddepeHIUaIbHbIE YpaBHEHHS C MOCTOSHHBIMU
Kod(ppuuueHTaMu. YpaBHEHUS € IPAaBOM YaCThIO CIIEUAIBHOIO BUA.

Tema 6.5. Hopmanbhas cuctema auddepeHunaibHbplX ypaBHeHUH. BekTopHas
3alMCh HOPMaJIbHOW cHUCTeMBbL. 3ajgada Komm 118 HOpManabHOM CUCTEMBI
auddepeHInanbHbIX ypaBHeHHH. Teopema CylIecTBOBAaHUS M E€IUHCTBEHHOCTH
pemenus 3anaun Kommu. Cuctemsl JNHHEWHBIX TudGdepeHINaTbHbIX ypaBHEHUN C
MOCTOSIHHBIMH KO3 (pULleHTaMu.

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH, IPUMEHsIeMbl€e TPH OCBOEHUH U CHUTLINHBI
MeTtoauka npenogaBaHusl JUCIHHUILIMHBI «BBICIIas MareMaTuka» W peamn3aius
KOMIETEHTHOCTHOTO TIOJX0Aa B M3JIOKEHUH W BOCIPHUSATHH MaTepuala MpeaycMmar-
PUBAIOT WCIOJIB30BAHUE CIICAYIONINX aKTUBHBIX M MHTEPAKTHBHBIX (POpPM IMpoBeje-
HUS TPYNIOBBIX, HHAUBUAYAIbHBIX, ayJUTOPHBIX 3aHATUH B COYCTAHUU C BHEAYIH-
TOPHOU paboTOM C 1enbi0 POPMHUPOBAHUS U PA3BUTHUS MPOPECCHOHATHHBIX HABBIKOB
00yJaroImuXxcs:
® 3aIIUTa U HMHAUBUAYaJbHOE OOCYXJCHHE BBIMOJHAEMBIX 3TaloOB PAacueTHO-
rpaduyeckux padorT;
® [IPHUBIICYCHUE JIyUIIUX CTYJIEHTOB K KOHCYJIbTUPOBAHUIO OTCTAIOIINX;
e OpraHu3anys U MPOBEJICHUE TEKYIIETO KOHTPOJIS 3HAHUW CTYJIEHTOB B (popme
OJIaHKOBOTO TECTUPOBAHHS,
® ICMOJIb30BAaHME HHTEPAKTUBHBIX (POPM TEKYIIEro KOHTposs B (opme aynu-
TOPHOTO M BHEAYAUTOPHOT'O UHTEPHET-TECTUPOBAHNUS;
® HTOTOBBII KOHTPOJIb COCTOUT B YCTHOM 3K3aMEHE 10 MaTeMaTHKE C YUETOM pe-
3yJIBTAaTOB BBIMIOJIHEHHUS CAMOCTOSATEIBHBIX PA0OT.
VY aenbHBI BeC 3aHATHN, MPOBOAMMBIX B MHTEPAKTUBHBIX (hOpMax, ompeaeneH
IJIABHOHM TENTbI0 00pa30BaTeNIbHON MPOTpaMMBbl, OCOOEHHOCTHIO KOHTHHTEHTa 00Y-
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YaIONUXCS U COJEPKAaHUEM JTUCIUIUIMHBI «BhICIIas MareMarvka» ¥ B IEJIOM IO
IUCIUIUIMHE cocTaBiisieT 43% ayIuTOpHBIX 3aHATUN. 3aHATHUS JEKIMOHHOTO THUIA
cocTaBisitoT 33 % oT o0beMa ayTUTOPHBIX 3aHATUH.

[IpoBeneHue 3aHATUN TIpeaycMaTpuBaeTcs Takxke B online.mospolytech.ru Ha
OCHOBe pa3paboTaHHBIX Kadenpoit «MaremaThka» AJIEKTPOHHBIX 00pa30BaTEIbHBIX
pecypcoB (D0P) no BceM pazaenam NporpaMmbi:

Jucuurimza Mapuipyt
Maremaruka (uHeiHast | https://Ims.mospolytech.ru/course/view.php?id=3368
1 BEKTOpHast ainredpa)
HNuTterpanbHoOe ncuucnie- | https://Ims.mospolytech.ru/course/view.php?id=3781
HUe QyHKIUI OHOI Te-
PEMEHHO
HuddepennuansHoe uc- | https://Ims.mospolytech.ru/course/view.php?id=3362
YUCJIeHUE PYHKITUN He-
CKOJIbKUX MePEMEHHBIX
DneMeHTHl MaTemaTude- | https://Ims.mospolytech.ru/course/view.php?id=313
CKOro aHanusa - |
Huddepennmranbapie https://Ims.mospolytech.ru/course/view.php?id=4396
YpaBHEHHUS

Pa3paboranusie DOP BKIIO4UAIOT TPEHUPOBOUYHBIE U UTOTOBBIE TECTHI.

6. OueHo4HbIe cpeacTBa AJIS TeKYLIero KOHTPOJIA yCIeBaeMOCTH, IPOMEKYTOY-
HOM aTTEeCTAlUM M0 UTOTaM OCBOCHUS JUCHUILIMHBI U Y4e0HO-MeTOANYeCKoe
o0ecrneyeHne CaMOCTOSATEIbHOM PadoThI CTYAEHTOB

B mporiecce oOydennsi Ha MEPBOM M BTOPOM KypCax HMCIOIB3YIOTCS CIEIYIO-
II1e OLIEHOYHbIE (POPMBI CAMOCTOSATEIBHONU PA0OTHI CTYIEHTOB, OLICHOYHBIE CPEJICTBA
TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHBIX aTTECTAIUI:

B IIEPBOM ceMecTpe
- IBe pacyeTHO-rpadguyecKue padoTsl.

PacueTHo-rpaduueckasi padora Nel mo suHeiiHOM ¥ BEKTOPHOM ajiredpe U aHa-
JUTH4YecKo# reomerpun. Kpatkoe conepxkaHue U 3Tarbl pacueTHO-rpaduyecKoi
paboTHI:
e Pemienue cucteM JMHEHHBIX alredpandeckux ypaBHeHUN MeTonamu ['aycca,
Kpamepa 1 oOpaTHO# MaTpUIIBL.
e Bekropsl, nelicTBus HaJl BekTopamu. CKaasipHOE, BEKTOPHOE, CMEIIAHHOE
POU3BEACHUS BEKTOPOB.
e Pemienune 3a1a4 aHATUTUYECKON T'€OMETPUN HA ITIOCKOCTH.

PacueTrHo-rpaguueckasi padora Ne2 mo MareMaTH4eCKOMY aHAJIM3Y.
Kpatkoe copepxanue u 3Tanbl pacyeTHO-rpaduieckon padoThI:

e [lpenen uncnoBoOl MOCIEAOBATEIBHOCTH, IPEAET QYHKIINH;

e lccnenoBanue GyHKIIMN Ha HEMTPEPHIBHOCTE;

e BriuucneHnne npou3BOAHbIX PYHKINH;

e lccnenoBanue QyHKIMH, TOCTPOEHHUE I'Pa(UKOB;



BO BTOPOM ceMecTpe
- IBe pacyeTHO-rpadguyeckue padoTsl.

PacueTrHo-rpaduueckasi padora Ne 3 mo HHTErpajbHOMY HCHUCICHHIO.
Kpatkoe copepxanue u 3Tanbl pacueTHO-rpaduueckon paboThI:
e MeToabl HHTETPUPOBAHUS. Bhiuncienne HeonpeaeaeHHbIX HHTErPaJIoB.
o [IpunoxxeHus onpeaeeHHbIX HHTETpaioB. MccneqoBanue cXo0quMOCTH HECOO-
CTBEHHBIX UHTETPAJIOB.

PacyeTrHo-rpaguueckasi padora Ne 4 mo 00bIKHOBEHHBIM TH(P¢epeHINATbHBIM
YPABHEHUSIM.
KpaTkoe copepxanue 1 3Tanbl pacyeTHO-rpapuueckoi paboThl:

e Pemenue auddepeHianbHbIX YPAaBHEHHU MEPBOTo MOPSIIKA U MPUBOISIIUXCS
K HUAM.

e Pemenue nuddepeHnnanbHbIX YpaBHEHUH BTOPOTO MOPSIIKA C IOCTOSHHBIMU
K03 ULIMEeHTaAMHU.

OLeHOYHBIE CpENICTBA TEKYIIEr0 KOHTPOJS YCHEBAEMOCTH BKJIIOYAIOT KOH-
TPOJIbHBIE BOTPOCHI W 3a/aHus B (opme OJaHKOBOTO TECTUPOBAHMS IIJIT KOHTPOJIS
OCBOEHHS 00yJarOUIMMHUCS Pa3eoB JUCIUIIIMHGI, TpueM PT'P.

OO6pa3upl TeCTOBBIX 3aaHuid, 3ajanuii PI'P, KOHTpOJIbHBIX BOIPOCOB U 3aja-
HUU JIJIs1 POBEJICHUS TEKYIIEr0 KOHTPOJISI, DK3aMEHAIIMOHHBIX OWJIETOB MPUBEACHBI B
[Tpunoxenuu 2.

6.1. ®oHJ OLIEHOYHBIX CPEJACTB /1JIs MPOBeIeHU MIPOMEKYTOUYHOM
aTTecTalMyM 00y4amMXCcs Mo AucHuInnte « Boicimasa mareMmaTuka

6.1.1. IlepeyeHb KOMIIETEHIMI C YKa3aHHeM ITanoB uX GOpMUPOBaHMSA B MPO-
ecce 0CBOCHHA 00pa30BaTeJIbHOI MPOrpaMMBbl.

B pesynbraTe 0CBOEHHS AUCUUIUTMHBI (POPMUPYIOTCS CIEIYIOININE KOMIIETEHIH

Kon B pe3yabTaTe ocBOeHUs 00pa30BaTEIbLHOM MPOrpaMMbl 00Y-
KOMIIeTEHIINH YA IIHICS 10JI2KeH 00J1a1aTh
OIIK-1 CnocoOHOCTBIO pelIaTh 3a7a4u, OTHOCSIIIHECS K TPpodeccroHab-

HOM ACATCIbHOCTH, IIPUMCEHAA MCTOAbI MOACIIMPOBAHUA, MaTCMaA-
THUYICCKOT'O aHaJIn34, CCTCCTBCHHOHAYYHbIC U O6IH€I/IH)KCHCpHBIe
3HaHUA

WHJIUKATOP HOIIK-1.1 Pemaer 3amaum, oTHOcsAmuecs K TpodeccrHoHambHOM
JOCTH)KEHHS | ACSTENBHOCTH, IPUMEHSST METOAbl MOJAEIUPOBAHUS, MaTeMaTuye-
KOMIIETEHLIUM | CKOTO aHaJIN3a, ECTECTBEHHOHAYYHBIE U OOIIEMH)KEHEPHbIE 3HAHUS
NOIIK-1.2 Ucnons3yeT OCHOBHBIE 3aKOHBI JIUCLUUILIMH HHKEHEp-
HO-MEXaHMYECKOT0 MOJTYJIs.

OIIK-4 CnocoOGHOCTHIO IPOBOJIUTH U3MEPEHUS U HAOII0IeHUsI B chepe
po(ecCHOHANIbHOM IeSITEIbHOCTH, 00pabaThIBATh U MPEACTABIISTh




AKCIIEpUMEHTAJIbHBIC TaHHBIC B (hOpME, YIO0OHOM IS ITOCIIETYIO-
et 00paboTKH.

HHAUKATOP

JOCTHXKCHUA
KOMIICTCHIINHU

HBIX IIPOTrpaMM.

NOIIK-4.1 IlpoBoauT n3mepenus u HaO01eHus, 00padaThIBaeT
IKCIIEPUMEHTAJIbHbIC JaHHBIE U MPEACTABISAET UX B aHAIUTHYE-
CKOM 11 uHOU popme, yaoOHOM [71s1 TTocaeayromiei 00padboTKH.

NOIIK-4.2 O0pabatbIBaeT pe3yibTaThl HAYYHO- UCCIIET0BATENb-
CKOM 1eATeIbHOCTH, UCTIONb3Ys CTaHAApTHOE 000PYI0BaHHE, TIPH-
Oopbl 1 MaTepuabl. BrageeT TeXHUKON MPUMEHEHHSI KOMITbIOTEp-

B nporuiecce ocBoenus o0OpazoBaTenbHON MPOrpaMMBbl JaHHbIE KOMIIETEHIUH, B
TOM YHCJIE€ X OT/EJIbHbIE KOMIIOHEHTHI, OPMUPYIOTCS MOATAMHO B XOJE OCBOCHMS
OoOy4aronIMMUCs TUCUUILIMH (MOAYJIEH), IPAaKTUK B COOTBETCTBUU C YYEOHBIM Iljia-

HOM M KaJeHJIapHbIM rpadukoM yueOHOro mpoiiecca.

6.1.2. Onucanue nokaszaresel 1 KpUTepUeB OLICHUBAHUS KOMIIeTEHIIUIA,
(popMHUpyeMBIX 110 HTOI'aAM OCBOCHMS AUCIHUIIINHBI, ONIUCAHUE LKA

OICHUBaAHUA

[Tokxazarenem olleHMBaHMS KOMIIETEHIIMI Ha Pa3lIWYHBIX dTanax ux Gopmupo-
BaHUS SIBISIETCS IOCTHXKEHUE 00YJarOIMIMMHUCS TUIAHUPYEMBIX PE3yJbTaTOB 00yUESHHUS

10 AUCHUIIIIUHE.

OIIK-1 CnocoOHOCTH pemaTh 3a/1a4u, OTHOCSIINECS K MPOPEeCcCCHOHATbHOMN AeITeIbHOCTH, IpH-
MEHSI1 METOJIbl MOJICTUPOBAHMS, MAaTEMAaTUYECKOTO aHAJIN3a, ECTECTBEHHOHAYYHBIEC U OOIICHHKe-

HCPHBIC 3HAHWA

Kpurepun oneHuBanust

IMoka3areanb
2 3 4 5

3HATDH: OOyuarommiicst ne- OOyuarommiicst ie- | OOygaromiics OOyuaromuiics ae-
IPUHLHTHATbHBIE MOHCTpPHUPYET MOJIHOE | MOHCTPUPYET He- JIEMOHCTPHPYET MOHCTpPHUPYET IOJI-
0COOEHHOCTH Moje- | OTCYTCTBHE UM He- MIOJTHOE COOTBET- JOCTaTOYHO HOE COOTBETCTBHUE
JIUPOBAHMSL MaTeMa- | AOCTATOYHOE COOT- CTBHE 3HAHUH MPO- | TITyOOKHE 3HAHUS 3HaHWI Iporpamme
THYeCKUX, (u3nue- | BETCTBHE 3HAHUH rpaMMe: JI0IIyCKa- KOHTPOJIUPYEMBIX JUCLUIUIUHBI, JIO-
CKHUX nporieccos, | KOHTPOJIMPYEMbIX IOTCS OIIMOKH, MTPO- | Pa3/IeoB THYHO U apTyMEH-
TNpeHa3HAueHHbIE pa3nesoB MaTeMaTu- | SABJISIETCS HENOCTAa- | AUCLIUIUINHBL, TUPOBAHHO OTBEYa-
st KOHKDETHBIX | KH: HE CIIOCOOEH ap- | TOYHOE, OBEPX- OTBEYAeT Ha BCE €T Ha BCE BOTPOCHI,
TeXHOIOTHICCKIX TYMEHTUPOBAHHO U HOCTHOE 3HaHHUE BOIIPOCHI, B TOM B TOM YHCIIE J10-
IIPOLIECCOB. MOCJIEIOBATENBHO H3- | TEOPUH, CYTH METO- | YUCIIe MOJTHUTEJIBHBIE, TI0-

Jarath MaTepua, He-
MPaBUJIbHO OTBEYAET
Ha JIOTIOJTHUTEIIbHBIC
BOIPOCHI WIH 3aTPy.I-
HSIETCS C OTBETOM

JoB. [{ns monyue-
HUS PABUIILHOTO
oTBeTa TpeOyroTCs
YTOUYHSIOIIHE BO-
MPOCHL.

JOIIOJIHUTCIIbHBIC.
B 10 )€ Bpems npu
OTBETE JIOMYCKAET
HECYII[ECTBEHHbIE
MOrpeuIHOCTHU UJIN
JlaeT HEeJOCTaTOYHO
IIOJIHBIC OTBETHI

Ka3bIBAE€T BLICOKHUH
YPOBEHb TECOPETH-
YeCKOI IMOATOTOBKU
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yMeTh:
HOIIK-1.2
Hcnonp3oBaTh oc-
HOBHBIE 3aKOHBI JYC-
[UTUTMH WHXXEHEPHO-
MEXaHUYECKOTO0 MO-
Ty TSl

HOIIK-1.1

Pemrate 3amaum, ot-
HOCSIIITUECS K  TPO-
dbeccroHambHON nes-
TETLHOCTH, IIpPUMeE-
HSS METOIbI MOJIEIIN-
pOBaHUs, MaTeMaTH-
YeCKOIo aHaIM3a,
€CTECTBEHHOHAYYHbIC
U OOIIEeHHKEHEPHBIC
3HAHUSA

OOyyarommiicst moka-
3bIBaCT HEJIOCTATOY-
HOE YMEHHE MpUMe-
HSTHh TEOPHIO K perie-
HUIO TUTIOBBIX 33/1a4,
JIOTTyCKaeT TpyobIe
OLIMOKH MPH pele-
HHUHU 3a1a4 WIX BOOO-
1€ PEeIIeHUs 3a1a9
OTCYTCTBYIOT, HETIpa-
BUJILHO OTBEYAET HA
JIOTIOJTHUTEIILHBIE BO-
MIPOCHI, CBSI3aHHBIE C
U3y4YaBIINMUCS B
Kypce MaTeMaTh4e-
CKUMH METOJIaMH U
MOJICTISIMU  WJTH 3a-
TPYAHSETCS C OTBE-
TOM

OOyuarommiicst ne-
MOHCTPHUPYET He-
IIOJIHOE COOTBET-
CTBUE CIICAYIOIINX
YMEHUH: pelIeHUE
TUIOBBIX 3a7ad,
YMEHHME 0JIb30-
BaThCsl BEPOSAT-
HOCTHO-
CTaTUCTUYECKUMU
Merogamu. B pe-
HICHUHU 33]1a4 MOTYT
COJIepIKaThCs Ipy-
ObIe OIIMOKH, TIPO-
SIBJISIETCS HEAOCTA-
TOYHOE YMEHUE
IPUMEHSTH TEOPHUIO
K PEILEHUIO Mpei-
JaraeMbIX 3ajad.

OOyuaromuiics ae-
MOHCTPHUPYET Ya-
CTHYHOE COOTBET-
CTBHUE CJICAYIOIINX
YMEHUN: IpUMeE-
HATH TEOpPETHYE-
CKHE METO/IbI K pe-
IICHHIO TUITOBBIX
3aja4. Y MEHHUS
OCBOEHBI, HO J0-
MyCKaIOTCsl HE3HA-
YUTENbHBIE OLIHO-
KU, HECTOYHOCTH, 3a-
TPYIHCHHUSI TIPH
pelIeHnu 3a/1a4, He
BJIAAIOIIME HA 00-
LUK XOJ PELICHUS

OOyuaromuiics ae-
MOHCTPHUPYET yMe-
HHUC HpI/IMeHSITB
TEOPHIO K PEIICHUIO
TUIIOBBIX 3a4a4,
MIPABHIIBHO M ITOJTHO
CTpOI/ITB peH_IeHI/I)I
MaTeMaTHYECKUX
3aga4. CBOOOIHO
OTIepUpyeT MPUO0-
PETEHHBIMU YMEHHU-
SIMH, TIPUMEHSIET UX
B CI/ITyaLII/IHX I10-
BBIIIICHHOM CJIOK-
HOCTH.

BJIA/IeTh:
METOAaMU MaTCMa-
THYECKOTO aHAJIN3a U
MOJCIIMPOBaHUs,
TEOPETHUYECKOTO U
HKCHEPUMEHTAIHLHOTO
UCCIIEJOBAaHHS TIPO-
reccoB ais 3 dex-
THUBHOTO PEIICHUS
3aja4 B cepe mpo-
(dheccroHaIbHOM HesI-
TCIBHOCTHU

OOyuarommiicst HE
BJaJIcEeT UM B CO-
BEPIICHHO HEI0CTa-
TOYHOM CTEICHHU BJIa-
JIeeT HaBBIKaMH Ma-
TEMATUYECKOI'0 aHa-
JM3a U MOJEIUPOBa-
HUS1, TEOPETUYECKOTO
Y SKCIIEPUMEHTAIBHO-
I0 MCCJIEAOBAHUS
MPOIIECCOB

OO0yuaromuiics
BJIaJICET METOAaMU
MaTeMaTHISCKOTO
aHalIn3a U MOJIC/IU-
pOBaHUs B HETOJ-
HOM 00BEME, [10-
MyCKAaIOTCs 3HAYH-
TeJIbHBIEC OLINOKH,
TIPOSIBIISIETCST HETO-
CTaTOYHOCTbH BJIa-
JICHHUSI MaTeMaThJe-
CKOM TEXHHUKOH,
WCIIBITHIBACT 3HAYM-
TebHBIC 3aTPYAHE-
HUS TIPU TIPUMEHE-
HUH HaBBIKOB B HO-
BBIX CHTYaITUsX.

OO6yuaromuiicst ya-
CTUYHO BJIaACCT
METOJIaMH MaTeMa-
THYECKOI'0 aHAJIM3a
Y MOJCIIMPOBAHUS,
HAaBBIKHM OCBOCHBI,
HO JIOITYCKaIOTCsI
HC3HAYUTCJIIBHBIC
OIIMOKH, HETOYHO-
CTH, 3aTPyIHEHUS
MPU aHATUTHYECKUX
oreparusx, nepe-
HOCE YMEHHH Ha
HOBBIC, HCCTAaH-
JApTHBIC CUTYAIIHH.

OO6yuaromuiicst B
IIOJIHOM 00BEME
BJIaJIEET METOAAMU
MaTEMaTHYECKOr'O
aHaji3a U MOJEIH-
poBaHwsi, CBOOOTHO
MPUMEHSICT ITOJTY-
YEeHHBIE HABLIKH B
CUTYAIUSIX ITOBBI-
IICHHOM CII0KHO-
CTH.

OIIK-4 CnocoOHOCTh MPOBOJUTH U3MEPEHUSI U HaOII0IeHUs B chepe mpodeccruoHanbHoM aes-
TEJIBLHOCTH, 00padaThIBaTh U MPEICTABIIATH SKCIIEPUMEHTAIIbHbBIE TaHHbIE

3HATh:
OCHOBBI MaTeMaTuye-
CKOTO aHaju3a, Bepo-
ATHOCTHBIE M CTATH-
CTHYECKHE METOJbI B
o0beMe, TMpexycMoT-
PEHHOM IIPOrpPaMMOMU
JUCLUILIAHBI

OOyuarommiicst ne-
MOHCTPHUPYET MOJIHOE
OTCYTCTBHE WJIA HE-
JIOCTaTOYHOE COOT-
BETCTBUE 3HAHHUI Ma-
TEMAaTHYECKUX MOJE-
JIel MPOCTEUILINX CH-
CTEM U IIPOLIECCOB B
€CTECTBO3HAHUU U
TEXHUKE U BEPOAT-

OO0yuarommiicst ne-
MOHCTPHUPYET He-
MIOJTHOE COOTBET-
CTBHE 3HAHUU MPO-
rpaMMe, 10mycKa-
IOTCSI OIITMOKH, TIPO-
ABJISIETCA HEAOCTA-
TOYHOE, TOBEPX-
HOCTHOE 3HaHHE
MaTeMaTHYeCKUX U

OObyuaromuiics
JIEMOHCTPHPYET
JOCTaTOYHO
TIyOOKHUE 3HAHUS
KOHTPOJIUPYEMBIX
paszuenos
JUCHUITIIIMHBI,
OTBEYAeT Ha BCE
BOIIPOCHI, B TOM
qHcIe

OOyuaromuiics ae-
MOHCTPUPYET MOJ-
HOE COOTBETCTBUE
3HaAHUU MporpamMme
JUCILUILUIMHEL, J0-
TUYHO U apryMeH-
TUPOBAHHO OTBCYA-
€T Ha BCe BOIMPOCHI,
B TOM HHUCIJIE O0-
MOJIHUTENbHBIE, 110-
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HOCTHBIX MOJIeNeH, He
CIOCOOEH apTyMeH-
TUPOBAHHO U MOCTIe-
JIOBaTEJIbHO M3J1araTh
Martepua, Herpa-
BWJILHO OTBEYAET Ha
JIOTIOJTHUTEILHBIE BO-
MPOCHI WJIM 3aTPYAHS-
€TCsl C OTBETOM

BCPOATHOCTHBIX
Mojeneit. s mo-
JIy4YEHUS NIPABUIIb-
HOTO OTBETa Tpely-
IOTCA YTOYHAIONINEC
BOIPOCHI

JOIIOJIHUTCIIBHBIC.
B 10 )€ Bpems npu
OTBETE JIOMYCKAET
HECYIIeCTBEHHbIE
MOrpeuIHOCTHU UITN
JlaeT HEeJOCTaTOYHO
IIOJIHBIC OTBETHI

Ka3bIBAE€T BBICOKHUH
YPOBEHb TECOPETH-
YeCKOM IMOATOTOBKU

yMeTh:
IPUMEHATb  METOAbI
MaTeMaTHYECKOI O

aHallu3a M BEpOAT-
HOCTHO-
CTAaTUCTUYECKHE Me-
TOABI IJI IOCTaHOB-
KU U PEUICHUS MpHU-
KJaJHBIX 3a1a4

OO0yyarommiicst moka-
3pIBaeT HechopmMupo-
BaHHOCTb YMEHUU
NPUMEHSTH TEOPHIO K
perenuio npogdeccu-
OHaJIBHBIX 3aJ1a4, J10-
IyCKaeT rpyoble
OIMOKY TIPH perre-
HUU WK BOOOIIIE pe-
HICHUS 33124 OTCYT-
CTBYIOT, HEMIPABUIILHO
OTBEYaeT Ha JIOTOJI-
HUTEJBHBIE BOIIPOCHI,
CBSI3aHHBIC C U3Yy4YaB-
HIMMHCS B Kypce Ma-
TEMAaTUICCKUMHU Me-
TOJIaMU U MOJIEIISIMH
WU 3aTPYIHAETCS C
OTBETOM, aDCOJIFOTHO
HE YYUTHIBACT IPaHU-
(bl IPUMEHUMOCTHU
MaTeMaTu4eCcKon Mo-
pi S0/t

OO0yuarommiicst ne-
MOHCTPHUPYET He-
MIOJTHOE COOTBET-
CTBUE YMEHUI
NPUMEHEHUS MaTe-
MaTHYECKHUX METO-
JIOB JUIsl PELICHUS
podeCCHOHATBHBIX
3amad. B pemenun
3aJa4 MOT'YT CO-
JiepKaThCs TPyObIe
omuOKH, B pele-
HUU HE YYUTHIBA-
I0TCSI TPAHUIIBI
IPUMEHHUMOCTH MO-
NETIEN.

OOyuaromuiics ae-
MOHCTPHUPYET Ya-
CTUYHOE COOTBET-
CTBHE YMEHUU
MPUMEHEHUS MaTe-
MAaTHYECKUX METO-
JIOB TSI pEIICHUS
po¢eCCHOHATBHBIX
3aJ1a4 IIOBBIIICHHOM
CIIOKHOCTH. Y Me-
HHSI OCBOCHEI, HO
JIOTTYCKAIOTCS He-
3HAYUTEIbHEIC
OIIMOKHU, HETOYHO-
CTH, 3aTPyTHEHUS
NP PEIICHUH 3a-
Jlay, HE BIIUSIOIINE
Ha 00U X0 pe-
LICHHS

OOyuaromuiics ae-
MOHCTPHUPYET yMe-
HUE IPUMEHSATH Ma-
TEMaTUYECKYIO T€O-
PUIO K PEIICHUIO
po¢eCCHOHATBHBIX
3a/1a4 MOBBLIIICHHOM
CJIO)KHOCTH, TIpa-
BUJILHO U TIOJIHO
CTPOUTH PEIICHUS
MaTeMaTUYECKUX
3a/1a4, yYUTHIBET
TpaHUIbI IPUMeE-
HUMOCTH MaTeMa-
TUYECKOM MOJICITH.
CBoOoaHO omepu-
pyeTr nmpuoOpeTeH-
HBIMU YMECHHSIMU,
MIPUMEHSIET UX B
HECTaHJAPTHBIX CH-
Tyarnusx.

BJIAIETh:

CITOCOOHOCTBIO CcOYe-
TaTh TEOPETUUCCKUE
3HAHUA C HAKOIJICH-
HBIMHA HpaKTI/I‘IGCKI/I-
MH HaBBIKAMH IIO-
CTpOGHI/Iﬂ MarTeMaTu-
YeCKUX MOJeIeH s
pelIeHUsT UHXKEHep-
HBIX 3a]a4

OOyyarommiicst He
BJIa/I€ET WIH B CO-
BEPIIIEHHO HEJI0CTa-
TOYHOW CTEIIEHHU BJIa-
JIeeT HaBbIKaMH I10-
CTPOEHHS MaTeMaTu-
YECKOM MOJENH MpPO-
(dbeccnoHaNbHBIX 3a-
Jla4 U COJEPIKATEIb-
HOM MHTEpIpETANU
MOJIYYEHHBIX PE3YJib-
TaTOB

OO0yyaromumiics
BJIaZieCT METOAAMU
MOCTPOEHUS MaTe-
MaTHYECKOU MoJIe-
71 mpodeccuo-
HaJIbHBIX 3a7a4 B
HEIIOJIHOM 00BEME,
JOTTyCKAIOTCS 3Ha-
YUATEILHBIE OILINO-
KH, TIPOSIBIISICTCS
HEI0CTaTOYHOCTh
BJIaJICHUS MaTeMa-
TUYECKOM TEXHH-
KOM, UCITBITHIBACT
3HAYUTEIBHBIC 3a-
TPYIHEHUS PU
MPUMEHEHUN HABBI-
KOB B HOBBIX CHUTY-

OOyuaromuiics 9a-
CTHYHO BJIaJEET
METOJIaMH TIOCTPO-
€HUSI MaTeMaTuye-
CKOH MOJEIIHU IIPO-
(heccroHaIbHBIX
3aJ/1a4, HaBBIKU
OCBOEHBI, HO JI0-
MTyCKAIOTCs He3Ha-
YUTENIbHbIE OIINO-
KW, HETOYHOCTH, 3a-
TPYJIHEHUS TpU
AQHATUTUYECKUX
oreparusx, nepe-
HOCE YMECHMU Ha
HOBBIE, HECTAH-
JapTHBIE CUTYaIIUH,
MHTEpIIpETAINH

OOyyaromumiics B
IOJITHOM 00BbeMe
BJIaJIcET METOAAMU
MMOCTPOCHUS MaTe-
MaTHUYECKOM MojIe-
nu ipodeccuo-
HAJIBHBIX 3a7a4 U
CoAepKATEIbHON
HMHTEPIPETAINH
MOJTY4EHHBIX pe-
3yJIBTATOB.
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alUsX WIK MPU UH- | TIOJIYYEHHBIX pe-
TEepPIpPETALMH TIONy- | 3yJIbTaTOB.
YEHHBIX pe3yJIbTa-
TOB

IIIxkana oueHUBaHUA Pe3yJabTAaTOB MPOMEKYTOYHOM ATTECTALMU U €€ onMcaHue:

dopMa MPOMEKYTOYHOM aTTECTALUM: IK3AMEH

[TpomexyTouHas aTTecTanus OOydaromuxcs B (opMe 3K3aMeHa MPOBOAUTCA
Mo pe3yJbTaTaM BBIMIOJHEHUS BCEX BUAOB y4eOHOW paboOThI, MpPeayCMOTPEHHBIX
y4€OHBIM IUIAHOM IO JAaHHOW JMCUUIUIMHE, IPU 3TOM YUUTBIBAIOTCS PE3yJIbTaThl Te-
KYIIETO KOHTPOJIS yCIIEBAEMOCTH B TeueHue cemectpa. OLeHKa CTENEHN JOCTHKECHHUS
00y4arolMMUCs MIAHUPYEMBIX PE3yJIbTaTOB O0YUYEHUS MO IUCLUUIUIMHE IPOBOANUTCS

nmpenogaBaTtciieM, BEAYIINM 3aHATHUA 110 JUCHUIIJIMHE MECTOAOM SKCHCpTHOﬁ OILICHKH.

IIo ntoram HpOMG)KYTO‘IHOﬁ aTTCCTallu 110 JUCHUIIJIMHE BBICTABIIICTCA OLICHKA «OT-

JJUYIHO», «XOpOII0>», KYAOBJICTBOPUTCIBbHO» WUIN «HCYAOBJICTBOPUTCIILHO.

IIxkajaa oneHuBaHuA

Onucanue

OTJIU4HO

Brinonnens! Bce 00si3aTe/ibHbIE YCJI0BHUSI MOATOTOB-
KH CTYAE€HTa K IIPOMEKYTOYHOH aTTecTalHH,
IIPELYCMOTPEHHBIE IpOrpaMMon aucuuiuivHbel. Cry-
JIEHT JIEMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHHUH,
HaBBIKOB I[10KAa3aTessiM, NPUBENECHHBIM B TaOIMIAX,
ornepupyeT NpUOOPETEHHBIMU 3HAHUSIMH, YMEHUSIMU,
HABBIKAMM, IIPUMEHSET UX B CUTyalUsAX NOBBILICHHON
cnoxHocTy. [Ipu 3TOM MOTYT OBITH AOIYIIEHBI HE3HA-
YUTENbHbIE OMIMOKH, HETOYHOCTH, 3aTPyIHEHUS MpU
IIEPEHOCE 3HAHWW M YMEHHMM Ha HOBBIE, HECTAHAAPT-
HBIE 33/1a4U.

Xopomio

BrinosiHeHs! Bce 00si3aTe/IbHbIE YCJIOBUA MOATOTOB-
KM CTYJAeHTa K MNPOMEKYTOYHON aTTecTaluM,
NpPEAyCMOTPEHHBIE TPOrpaMMoi AUCHUIUIUHBL. CTy-
JICHT JIEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUU,
HABBIKOB TIOKAa3aTelisiM, NPHUBEACHHBIM B TaOJMIAX,
omepupyeT NPUOOPETCHHBIMA 3HAHUSIMH, YMCHHSIMH,
HaBbIKaMU. B TO ke BpeMs Nnpu OTBETE JOMYCKAET He-
CYILIECTBEHHBIE ITOIPEIIHOCTH, 3a1a4M PEIAET C HENO-
YyeTamu, HE BIUSIIONIMMU Ha OOIIUI X0/ pelieHusl.

Y 10BIETBOPUTEIILHO

Brinonnens! Bce 00si3aTe/ibHbIE YCI0BHUSI MOATOTOB-
KH CTYAE€HTa K IIPOMEXYTOYHOH aTTecTalMH,
IPELyCMOTPEHHbIE MporpaMMoil aucuuruiHel. Cry-
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JICHT JIEMOHCTPUPYET COOTBETCTBUE 3HAHWUM, YMEHUU,
HABBIKOB TIOKA3aTellsiM, TNPHUBEACHHBIM B TaOJMIAX,
oTmepupyeT MPUOOPETCHHBIMA 3HAHUSIMH, YMCHHSIMH,
HaBblkaMi. Ho mokasbiBaeT HeriayOoOKue 3HAHMS, MpU
OTBETE HE JOMYCKAaeT IrpyObIX OLIMOOK WM MPOTHUBO-
peunii, ogHako B (OPMYJIUPOBAHUM OTBETA OTCYT-
CTBYET JOJDKHAs CBSI3b MEXKIy aHAJIW30M, apryMEHTa-
IMeW W BBIBOJAMH, B PEIICHUU 3aJad MOTYT COJEp-
XKaThCs IrpyOble omMOKu. J[J1s monmydeHus: mpaBUiIbHO-
ro OTBETa TPEOYIOTCS YTOUHSIIOITUE BOTIPOCHI.

He BbInonHEHB 00513aTe/IbHBIC YCJIOBHUSI MOATOTOB-
KM CTYJAeHTa K MNPOMEKYTOYHON aTTecTaluM,
MPENYCMOTPEHHBIE MpOorpamMmMon aucuuiuinael, WMIJIN
CTYAECHT IEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HA-
HeynoBnerBoputenpbHO | HUIf, yMEHUH, HABBIKOB IMPUBEICHHBIM B TaOIUIIAX,
JOTMYCKAIOTCS 3HAYUTEIbHBIC OIMMOKH, MPOSBISETCS
OTCYTCTBME 3HAHUW, YMEHHM, HABBIKOB 10 Py MOKa-
3aTeJen, CTYJICHT UCIBITHIBACT 3HAYNTEIbHBIE 3aTPY/I-
HEHUS [PU OTIEPUPOBAHUY 3HAHUSMU U YMEHUSAMU.

@OH/IbI OLIEHOYHBIX CPEJICTB MPEICTABIECHbI B MPUIIOKEHUH 2 K padoudel mpo-
rpamme.

7. YueOHO-MeTOAMYECKOEe U MH(OPMAIIHOHHOE OOecniedeHne JUCHUILTUHbI
a) OCHOBHAas JIUTeparypa:

1. Kyapssues JI.JI. Kpatkuii kypc marematudeckoro ananuza. T.1. {uddepenun-
aTbHOE M HMHTErPaIbHOE HCUMUCICHHS (YHKIMHA OJHOW IepeMeHHOM. Psib:
YueOHukK [DneKTpoHHBIN pecypc]: yuel. - DaekTpoH. AaH. - MockBa: duszmar-
auT, 2015. - 444 c. [Pexum goctymna: URL: https://e.lanbook.com/book/71994 -
3ari. ¢ 9KpaHa. |

JAOTMOJIHUTEIbHAS JTUTepaTypa:

1. IMuckynoB H. C. /IuddepennmanbHoe U MHTETPATHHOE UCUYUCICHUS IS BTY-
30B. B 2-x Tomax. M.: Unterpan - [Ipecc, 2009. 180 k3.

2. @uxtenronsil ['"M. Kypc nuddepennmanibHOro 1 HHTETpagTbHOTO UCYUCICHUS:
VYyeonuk. B 3-x tomax. T.1 -13-e u3n., crep. CII6.: U3a-Bo «Jlanwy, 2019. 608
c. T.2 13-e uzn., crep. CII6.: U3a-Bo «Jlauby», 2019. 800 c. T.3 — 10-e u3m.,
ctep. CII6.: M3a-Bo «Jlauby. cTep 2019. 656 c.

3. 3y6koB B.I'., JIsxosckuii B.A., Mapteinenko A.W., Munocies B.b., [Tymkaps
E.A. Kypc MareMaTtuku Juisi TEXHUYECKUX BBICIIUX Y4EOHBIX 3aBeeHHM. M.:
MI'MY, 2012. 400 »x3. https://e.lanbook.com/

4. Munocnes B.b., Mapteinenko A.U., Jlsxoeckuit B.A., 3yokoB B.I'. Kypc
BBICIIIENl MaTeMaTHKHU: YuyeOHoe mocobue. Yacte 1.M.: MI'1Y, 2007; Yacts

14



2M.: MI'MY, 2007. Yacrs 3. M.:. MI'NY, 2011. 400 »5ks3.
https://e.lanbook.com/

5. ITucemennsiil . T. KoHCIIeKT JIeKIMi MO BBICIIEH MaTemMaTuke, 12-oe u3a. M.:
Aipuc-IIpecc, 2013.

6. Kypc nexuuit mo nuHeHONW anreOpe M aHAIUTHYECKOHW T'€OMETPHUH: yuyeOHOe
noco6ue. // Kynpssues b.1O., Matsm B.U., Ilokazee B.B., Uepkecosa I'.B..
M.: MI'TY «MAMM», 2009.
http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexkTpoHHBIH pecypc.

7. Maremarndeckuil ananus. Teopust npenenoB u auddepeHIranTbHOe UCUUCIIe-
HUE: OCHOBHBIE TMOJOXKEHHUS TEOPUHU, METOJUYECKUE YKa3aHWUS U BapHaHTHI
pacueTHO-Tpaduueckux padot // bomyno M.A., boponuna C.U., KopotkoBa
H.H., Tkauenko O.U. M.: MI'TY «MAMI», 2009.
http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTpoHHBIH pecypc.

8. Kynukos, B.C. PykoBOJCTBO 110 MareMaTHKE [1JIs1 POBEICHUS IPAKTUUECKUX
3aHSATUHA U CAaMOCTOSITEIFHOM paboThl 0Oy4Jaronuiics B : 1o creil. 261202.65,
261201.65, 150601.65,, 220501.65, 230102.65. 1 cemectp. D1eMeHTHI

JUHEWHOU anreOphl U aHanmTruaeckor reometpun / B.C. Kynukos,
N.A. JxsapmeinmBmim, M. 5. Cnupunonos. M-Bo oOpazoBaHusi 1 Hayku PO,
MI'VIIL. — M. : MI'VII, 2010. — 182 c.

9. Koran E.A. O6sikHOBeHHBIE AU PepeHIInaabHbIe YPaBHEHUS U BApUALIUOHHOE
MCYNCJICHUE B MIPHJIOKEHUU K PAcYETy aBTOMOOWIBHBIX KOHCTPYKIHM. Y4ueo-
HOE Toco0me Mo JucCIUIUINHE «MartemaTthkay sl CTyJIeHTOB BCEX CIeIrallb-
nocreii. /E.A. Koran. M.: MAMMU, 2010. - 294 c.
http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexkTpoHHBIN pecypc.

B) MporpaMMHoe o0ecrieueHue U HHTePHeT-pecypcehl:

[IporpammHoe obecrieueHue He MperyCMOTPEHO.

HNHuTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOJUYECKHE MaTepHallbl B DJIEK-
TPOHHOM BHJE, MNpeICTaBlIeHHbIe Ha caiiTe mospolytech.ru B paznene: «l{enTp ma-
TeMaTu4deckoro oopazoBanus» (http.//mospolytech.ru/index.php?id=4486);

BapuaHTbl KOHTPOJBHBIX 3aJIaHUM 1O AUCIUIUIMHE MPEJCTABICHBl HA CalTax:
hitp.//i-exam.ru, hitp.// fepo.ru.

[Tone3npie yueOHO-METOAMYECKHE U MH(POPMALIMOHHBIE MaTepualbl MpeCTaB-
JICHbl HA CaWTax:

http.//exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepeyennr pecypcoB uH(DOpPMAIMOHHO-TEIEKOMMYHUKAMOHHON cetn «UH-
TEPHET» ISl OCBOCHUS TUCIIUTITUHBI:
www.matematikalegko.ru>studentu, www.i-exam.ru.

HuTepHeT-pecypchl BKIIOYAIOT Y4€OHO-METOINYECKHE MaTepUalIbl, MPEICTAB-
JIGHHbIE Ha CalTe »JJIEeKTPOHHO-OMOIMoTeyHoOM cuctembl WM3narensctBa Jlanb
(https://e.lanbook.com/).
http://function-x.ru/tests_higher math.html TecTsl o BeICIICH MaTeMaTHKE.

Kaxnpiii cTyneHT obecrieueH MHAUBUIYAIbHBIM HEOTPAHUYEHHBIM JIOCTYTIOM K
AJIIEKTPOHHBIM OMOJIMOTEKAM YHUBEPCUTETA
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(elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog).

8. MarepuajbHO-TEXHHUYECKOE O0ecneYeHre U CIUTITHHbI

MarepuanbHO — TexHMUYECKas 0a3a yHMBeEpcUTeTa 00eCIeUMBAET MPOBEIACHHE
BCEX BUJOB 3aHITHUN, NMPETyCMOTPEHHBIX Y4€OHBIM IJIAHOM U COOTBETCTBYET JCil-
CTBYIOLIUM CaHUTApPHBIM U IIPOTUBOIIOKAPHBIM ITPaBUJIaM U HOPMaM.

Kadenpa «MaremaTika» He pacroiaracT COOCTBEHHBIM ayAUTOPHBIM (POHIOM
U UCTOJIb3yeT yueOHbIE ayIUTOPUHU U3 00IIero JOHa YHUBEPCUTETA.

[Tpu HEoOXOAMMOCTH [JIsl MPOBEACHUS WHTEPAKTUBHBIX MPAKTHUECKUX 3aHS-
THW UCTIOJIB3YIOTCSI KOMITBIOTEPHBIE KJIACCHI YHUBEPCUTETA.

9. MeToanuyeckue peKOMEHIAIUN JJI CAMOCTOATEILHOM PadoThI CTYJA€HTOB
Pa3znen: 3JjieMeHThI JIMHEHHOM aJaredpbl

Martpuubl u onpeaneaurenu. Ilpexne Bcero, CTyJeHT IOJDKEH MOHATH, YTO
MaTpula — 3T0 Tabauua yuces (IpuyeM 3Ta TabIuia MOXKET UMETh OJMHAKOBOE YHUC-
JIO CTPOK M CTOJIOLIOB, @ MOKET OBITh U MPSIMOYTOJIBHOM), & ONPEAEIUTEIb- ITO YUC-
JI0, 3allChIBAEMOE B BUJIE KBAJPATHOMN TaOIMIIbI, TO €CTh ONPEIEIUTEIN CYIIECTBY-
IOT TOJIBKO Y KBaJPaTHBIX MATPHIL.

Crnenyet oOpaTuTh 0c060€ BHUMAaHHE Ha OTIEPALIUI0 YMHOXKEHUS TPSIMOYTOJIb-
HBIX MAaTpPUL U MOHATh, KAKUM MOJYy4aeTcs MOPSA0K MaTpUILbl — ITpousBeaeHus. Oco-
OCHHOCTh MATPHI] TAK)KE COCTOUT B TOM, UYTO NMPOU3BEJCHUE MATPHI] HE MEPECTAHO-
BOYHO, TO €CTh 4B # BA.Cnenyer 00s3aTeNbHO yOSIUTHCS B 3TOM, PEIIMB COOTBET-
CTBYIOLIUE 3aJa4HU.

Baxxupim sBisieTcs moHsTHE 00paTHOM Matpuisl. Hago 3Hath ycrnoBue cyie-
CTBOBaHMsI OOPATHOI MaTpuULbl U aNropuTM ee noctpoeHus. llocae ee BrluuCIEHUS
LIeJIECO00Pa3HO JeNaTh NPOBEPKY MPABUIBHOCTU PELIEHUS, BBIIOJIHUB OINEPALIUIO
YMHOXXEHUSI A~'A=E (0JDKHA OMYYUThCS SAMHUYHAS MaTPUIIA)

[Tpu n3ydyenun onpenenuTene HaA0 YETKO YCBOUTH MOHATUS MUHOpA, anreod-
pPandecKoro JOINOJIHEHHs, 3HaThb MHOTIOYHMCIICHHBIE CBOMCTBa omnpeaenurens. [lns
OCBOEHHUSI TE€XHMKH BBIUMCIICHHS OIpENeIUTeNed 1enecoo0pa3sHo, BbIOpaB IMpOU3-
BOJIBHBIM OIPEIEIUTEND BBIIIE TPETHETO MOPSAJKA, PACKPBITH €r0 PA3IMYHBIMU CIIO-
co0amu, IpUMEHsS Pa3IoKEHUE U M0 CTpoKaM M 1o crondiam. OOpaTuTe BHUMaHHE,
KaKue CTPOKH (CTOJOLbI) MpeANOYTHTENbHEE BEIOUPATh AJISl PACKPBITHS ONpeeInuTe-
7151, 4TOOBI YIIPOCTUTH €ro BbluuciaeHne. OcoObeHHO 3PPEKTUBHO BBIYUCICHUE OTpe-
JeNUTEeNe ¢ TMOMOIIBIO 3JIEMEHTAPHBIX MPeoOpa3oBaHui, MPUBOAAIIUX €0 K Tpe-
YTOJIbBHOMY BHJY.

[Ipy wm3ydeHuWW penieHui CHUCTEM JHMHEWHBIX anreOpandyecKkux ypaBHEHHN
(CJIAY) oOpaTtuTe BHMMAaHHE, MPEXIE BCEro, Ha IMOHATHUE PELICHUS CUCTEMBI U
YCIJIOBHS CYILIECTBOBAHUS PEILIECHUN B 3aBUCUMOCTH OT COOTHOULIEHUS MEXKIY PaHIOM
MaTpHUILbl, PAHIOM PACIIMPEHHOW MAaTPUIBI CUCTEMBl M 4YMCIOM HEU3BECTHBIX WU
ypaBHeHui. OOpaTuTe BHUMAaHUE Ha YCJIOBMs npuMeHeHust Gpopmyn Kpamepa u me-
To/a 00paTHON MaTpulbl. BHMMaTenpsHO pazdepure NpUMepsl pelIeHHs TPOU3BOJIb-
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HBIX CHUCTEM JIMHEHHBIX alreOpandeckux ypaBHeHUU meTonoM ["aycca (BBeaeHue Oa-
3UCHBIX U CBOOOIHBIX MIEPEMEHHBIX ).

Pa3znen: JjieMeHThI BEKTOPHOM aJiredpol

[Tpu n3ydyeHuu 1aHHON TeMbl 00OpaTUTE BHUMAaHUE Ha JIMHEWHBIE OTepaliy HaJ
BEKTOPAMH, HA TOHATHUSA JIMHEMHON HE3aBUCUMOCTHU M JIMHEWHOW 3aBUCHMOCTH BEK-
TOPOB, Ha (yHAAMEHTAIbHOE MOHATUE Oa3uca BEKTOPHOIO MPOCTPAHCTBA (U OpPTO-
HOPMHPOBAHHOTO 0a3uca), Ha pa3sioKEHUE BEKTOpa Mo Oasucy.

3HaTh ONpEAENIEHHEe, T€OMETPUUYECKUE CBOMCTBA CKaJsPHOTO, BEKTOPHOIO M
CMEIIIaHHOTO MPOU3BECHHS BEKTOPOB, (POPMYJIIBI ISl X BBIUMCICHUS B BEKTOPHOU U
B KoopauHaTHOU (opme. OOs3aTeNIbHO 3HATh U YMETh MPOBEPSATH YCIOBUS OPTOTO-
HaJIbHOCTH, KOJUTMHEAPHOCTU U KOMILJIAHAPHOCTH BEKTOPOB.

Pa3nei: 3j1eMeHTBI MATEMATHYECKOI0 aHAJIU3a

[Tpu m3yuenun nuddepeHIHanTbHOr0 UCUUCICHUS (QYHKIUU OAHON MepeMeH-
HOW oOpaTuTe BHHMaHHE Ha TOHATHE Tpeaena GYHKIMHY B TOUYKE U METOJbI €T0 BbI-
yucnenus. [lpeaen — ogHO U3 OCHOBHBIX MOHATUN MaTeMaTHYecKoro aHammsa. llpu
BBIYUCIICHUH TIPEENIOB (PYHKIIUHN HAO0, MPEXKIE BCEro, BHISICHUTH XapaKkTep Heorlpe-

0 o« " o
JICJICHHOCTH (6,—,0-00,00—00,1 . UtoObl OBIaJeTh TEXHUKOM pelIeHus 3a1ayd Ha
Q0

BBIUMCIICHHE MPENEIOB, HAJ0 3HATh JIBa 3aMeyaTeNbHBIX Mpefesna, TaOlnily SKBHBa-
JICHTHBIX OECKOHEYHO MallblX, MpaBwio Jlomurtans, pa3nuyHble TPUEMbl PACKPBITHS
HEONpeeIEHHOCTEH B 3aBUCUMOCTH OT BHJA (PYHKIIMH U PEIIUTH JOCTATOYHO OOJIb-
I110€ KOJIMYECTBO 3a7au.

[Ipy m3ydeHuM TeM, MOCBALIECHHBIX MPOU3BOAHON M muddepeHmany QyHk-
[IM, HAJI0 OCMBICIIUTh UX T€OMETPUYECKHI CMBICI, IOHUMATh Pa3indie MEXIy HU-
mu (nuddepennnan - 3To riaaBHas JMHEWHAs 4acTh npupaiieHus GyHkiuu). TBepao
3HaTh (Kak TaOJuIly YMHOXXKEHHs) (opmyibl nuddepeHnpoBaHus OCHOBHBIX dJie-
MeHTapHbIX QYHKIUI 1 npaBuia quddepeHnrpoBanus (Bce, KOHEYHO, HO 0COOEHHO
npaBmiio nudpepeHupoBaHus CI0KHONU HYHKIUN).

OOpaTtuTe BHUMaHuE TaKke Ha 0COOCHHOCTH Au(depeHunpoBanus HyHKIUMH,
3aJJaHHBIX B HESIBHOW (hopMe, mapaMeTpUUecKy, Ha MPUEM JIOTaprU(PMUUIECKOro JUd-
bepeHurpoBaHus.

CrnenyeT 4eTKO 3HaThb U YMETh MPUMEHSTh aJrOPUTM UCCIEIOBAHUS (PYHKLIUN
U TIOCTPOCHHUs TIpauKOB: OINpeaeseHHe TOYEK pas3pbiBa (M UX KIacCU(PHUKAIUIO),
acUMITOT TpaduKa (BepTHKAIbHOW, HAKIOHHOM, TOPU30HTAIBHOM), HEOOXOJUMbIE U
JIOCTaTOYHbIE YCJIOBHUS MOHOTOHHOCTH (D)YHKIIMH, CYILIECTBOBAHUS JIOKAIBHOTO IKC-
TpeMyMa, IPOMEKYTKOB BBIITYKJIOCTH U BOTHYTOCTH ()YHKIIMU M TOYEK Meperuoa.

Paznen: nudPepenuunanbHoe ncuuciaeHue GQyHKUUN HECKOJIbKHUX MEePeMEeHHbIX

[Ipy m3yyeHuM NAaHHOTO pasjesia 0OpaThTe BHUMAHHWE HA TO, YTO (DYHKIIHUS
IBYX MEPEMEHHBIX UMEET HATJIIHBIM F€OMETPUUYECKHUI CMBICI — 3TO TOBEPXHOCTH B
TPEXMEPHOM MIPOCTPAHCTBE

Hano  ocMbicniuTh  MOHSITUST ~ YACTHBIX  MPOU3BOJHBIX U IOJHOTO
muddepennrana U 0COOCHHOCTh WX BBIUMCICHUS, OBIAJACTh TEXHUKON BBHIYMCIICHUS

17



MPOU3BOJIHBIX OT CIIOKHOM (DYHKIIMU HECKOJBbKUX MepeMeHHBIX. CrnemyeT oOpaTHUTh
BHHUMAHHEC HA TO, YTO AJIsA (bYHKHI/II/I Z=Z(x,y) CMCIIAHHBIC YaCTHBIC IIPOU3BOJHBLIC
0’z B 0’z
Ox0Oy - Oyox
nopstok qudGepeHInpoBaHUS HE UMEET 3HAUCHUS.

Jlnst GyHKIMM HECKOJBKHMX TEPEMEHHBIX CKOPOCTh M3MEHEHHUS (PYHKIIUHM B
ITPOMU3BOJIbHOM HaIIPABJICHHUHU XapPaKTCPU3YCTCA HpOHBBOI{HOﬁ 10 HaIIpaBJICHUIO, a
HAuMOOJIbIIAsl CKOPOCTh HM3MEHEHHMS (QYHKIMHW OyIeT B HamNpaBIICHUH BEKTOPA
rpaguenta. Crnemyer oOpaTuTh B OTOM TEeME€ BHHMAaHHUE HA HEOOXOIUMOE W
AOCTAaTOYHOE YCJOBUSL CYIIECTBOBAHUS OKCTpeMyMa (QYHKIUU HECKOJBKUX
MIEPEMEHHBIX.

BTOPOIO TOpsAJIKA PaBHbI MEXy COOOIA: (reopema I1IBapua), To ectb

Pa3znea: HHTECIPAaJbHOC UCIYUC/ICHHEC

B uHTErpanbHOM MCYHMCICHHH periaeTcs 3agada, oOpaTHOM TOHM, KOTopasi pac-
cMaTpuBaiach B tuddepeHImaibHOM UCYUCICHIN HEO0OXOAMMO HAWTH JJIS JAHHOU
byHKIMN f(x) Takylo (YHKIHIO, TPOU3BOJHAS OT KOTOPOH Oblja Obl paBHa 3ajaH-
HOM. HTerpupoBanue QpyHKIMI — JOCTaTOYHO CIIOKHBINA pa3/iesl MaTeMaTUKH, OBJa-
J€Th KOTOPbIM MOHO TOJIBKO, €CIIU CTYJIEHT «BO3bMET» JOCTATOYHO OO0JIBIIOE KO-
JMYECTBO MHTETPAJIOB PA3HOTO THUIIA.

Hano TBepno 3HaTh TabnMily MHTETPAJIOB OT OCHOBHBIX 3JIEMEHTAPHBIX (yHK-
Ui, OCHOBHbIE METOJbl MHTETPUPOBAHUS (3aMEHA MEPEMEHHOMW, MOABEACHUE TOA
3HaK nauddepeHuana, UHTETPUPOBAHUE IO YACTSIM, MPUEMBI BBIYUCIICHUSI UHTETpa-
JIOB OT PallMOHANBHBIX APOOEH, OT pa3HOro TUIIA TPUTOHOMETPUUECKUX (DYHKIUH).

Hano ocMbIcInTh €IMHCTBO MOAX0Aa K TOCTPOCHHUIO ONPEICICHHBIX, KPATHBIX,
KPUBOJIMHEWHBIX, MOBEPXHOCTHBIX HHTETPAIOB — MOCTPOCHHE HEKOTOPOM HHTe-
IPAJIBHON CYMMBI U NIPEIEIIbHBIN IIEPEXO.

3HaTh TE€OMETPUYECKUN CMBICT U OCHOBHYIO (DOpPMYINy BBIUMUCIEHUS ONpele-
JIEHHBIX UHTETpanoB — popmyny Heiotona — JleiiOHuna, reomeTpuueckie u Gpusnye-
CKHE TPUJIOKEHHS] ONPENENIEHHbIX M KPaTHBIX MHTErpajoB, YMETh HAXOJUTh ILIO-
1a/1b MIOCKOM (PUTYpBl, JUIMHY KPUBO, 00BEM U IJIOLIA/b IOBEPXHOCTH TEJ Bpallle-
HUSL.

Paznen: O0bikHOBeHHBbIE U] epeHnaIbHbIE YPABHEHUS

N3yyenue muddepeHnnanbHbIX ypaBHEHHM MMEET BaKHEWIee 3HAYCHHE B
MaTEeMaTHYECKOM  MOATOTOBKE  HWHXeHepa. OObsCHSIETCS 3TO  TE€M, UTO
auddepeHnranbHble  YpaBHEHHUS MPECTABIAIOT COOOW MaTeMaTUYeCKHUE MOJIEIH
CaMbIX Pa3HOOOPa3HBIX MPOIECCOB W SBJICHHM, TaK KaK WX PEIICHUS IO3BOJSIOT
ONMCAaTh JBOJIOLMIO M3Yy4aeMOro MpoLecca, Xapakrep IPOUCXOTAIHUX C
MAaTEPUAIILHOM CHCTEMOM M3MEHEHUMHW B 3aBUCHUMOCTM OT II€PBOHAYAJIBHOIO
COCTOSIHUSI CUCTEMBI.

OTnuuurensHOe CBOMCTBO AU(depeHInaIbHbIX YPABHEHUN COCTOUT B TOM, YTO MPH
UX UHTETPUPOBAHUU OOBIYHO MOTY4YaeTCs OECUMCIEHHOE MHOKECTBO pelneHuid. s
YPaBHEHHMS TMEPBOrO MOPSAKA 3TO MHOMXECTBO OINMCBHIBAETCA OJHOW MPOU3BOJIBHOMN
NOCTOSHHOM. UTOOBI BBIACIUTH U3 OECKOHEUYHOTO MHOKECTBA PELIEHUN TO, KOTOPOE
ONMKCHIBAET HMMEHHO JIaHHBIM TMpollecC, HEOOXOAMMO 3aJaTh JOIMNOJIHHUTEIIbHYIO
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uHpOpMaLlMIO, HampuMep, 3HaTh HadyallbHOE COCTOSHUE Tpouecca. Takoe
JOTIOJIHUTEBHOE YCIOBUE HAa3bIBAECTCSl HAYAJIbHBIM YCIIOBUEM.

JUia auddepeHnnanbHblX YpaBHEHMM MEPBOrO MOPsJKa CIEAYET pas3indarhb
oO111ee, yacTHOE U 0C000€ pelIeHus, a TaKKe OOIINNA, YACTHBIA U 0COOBIN UHTETPAJIBI.

[Ipu uHTErpUpOBaHMM YpPaBHEHUN MEPBOrO MOpPsAKa HAAO MPEXIE BCErO
OIIPEEIUTh TUIl YPABHEHHUSI, @ 3aTEM YK€ IPUMEHUTDH TOT UM UHON METOJ| PELICHMS.
Hano 06s13aTenbHO OCBOUTH NMPOLETypy NPUBEACHNS YPAaBHEHUS IIEPBOTO MOPsIIKA K
YPaBHEHUIO C pa3elieHHBIMH IMEPEMEHHBIMHU, TaK KaK MMEHHO TaKHE YpaBHEHHS
MO>KHO HETIOCPEICTBEHHO NHTETPUPOBATH.

B Teme, nocesiieHHON TUHEHHBIM AU PEpeHIInaIbHBIM YPaBHEHUSIM BTOPOTO
NopsiIKa, HalO0 3HATh TEOPEMBI O CTPYKType OOIIEro pemeHus OAHOPOIHBIX U
HEOJTHOPOJHBIX YpPaBHEHHUH, TaKk KaK OHHM YKa3bIBaIOT IyTh MOCTPOCHHUS OOIIETO
pemienus. OOpaTUTh BHHMaHHE Ha TO, YTO pELICHHE JIUHEHHBIX OJHOPOIHBIX
I epeHInaIbHbIX YPABHEHUHM N — IO NOPSAAKA C MOCTOSHHBIMU KOA(PPUIIUEHTAMU
He TpeOyeT MHTErpUPOBAHMS, & CBOJUTCS K YUCTO ajureOpandeckod mpobieme
HaXO0XJIEHUs1 KOpHEH COOTBETCTBYIOLIETO XapaKTepUCTHUUECKOro ypaBHeHus. Hano
3HaTh BMJI YaCTHBIX PEIICHUH JMHEMHBIX OJHOPOAHBIX JuddepeHnanbHbIX
YPaBHEHUH N — ro NOpsAJKa C MOCTOSHHBIMU KO3((HUIIMEHTaMU B 3aBUCUMOCTH OT
BUJa KOPHEHN XapaKTEPUCTUUYECKOIO YPABHEHUS.

Hano 4eTrko yACHHUTh @JIrOPUTM IMOCTPOEHUSI YACTHBIX PEIICHUH JMHEWHBIX
HEOJHOPOJHBIX Ju(depeHInaIbHBIX YpaBHEHUH METOJAO0M Toa0opa (METOI0M
HEOTpeAeNeHHBIX Ko3((pHIIMeHToB), 0OpaTuB BHUMaHUE Ha TO, YTO B 3TOM Ciydae
BUJl YACTHBIX PEIICHUH HEOAHOPOJHOTO YpPAaBHEHHUS COOTBETCTBYET IO CTPYKTYpE
3aJJaHHOW MPaBOW YaCTH.

[Ipu u3yyeHnn TaHHOTO pa3/eia BaKHO HE TOJbKO OOYYUTH CTYJCHTOB YBEPEHHBIM
HaBbIKaM pereHus 1udpepeHInanbHbIX ypaBHEHUH, HO U Pa3bACHATh (PU3MUECKUN
CMBICJI YPaBHEHUM U MOJIyYaIOIIUXCS PELIEHUH.

10. MeToauveckue peKOMEHAANMH VISl IIPenoaaBaTesist

[Ipexxne Bcero, cneayer oOpaTUTh BHMMaHWE CTYIEHTOB Ha TO, YTO
NPaKTUYECKU BECh U3ydyaeMblii MU MaTepuaj He TpeOyeT Kakou-Inbo crenuaabHOM
(IOTIOJIHUTENILHOM) TMOATOTOBKM U BIIOJHE MOXET OBbITh YCIEIIHO M3y4YeH, €CIH
CTYJIEHTbI OYJIyT MOCEIIaTh 3aHATHS, CBOEBPEMEHHO BBIMOJIHATH JTOMAIIHUE 33/IaHUs
U T0JIb30BaThCs (IPU HEOOXOJMMOCTH) CHCTEMOM IUIAHOBBIX KOHCYJbTallUi B
TEYEHUE KAXKIOro cemectpa. Bomlenmume B Kypc MareMaTUKH pa3Aesbl SBISIOTCS
KJIACCUYECKHMHM, B TO K€ BpPEMsI OHU NPAKTUYECKA OPUEHTHUPOBAHBI, TAK KaK UMEIOT
IIMPOKOE paclpOCTPAHEHHUE I PEIIEHUs pa3HOro poja 3ajady BHYTPU CaMoOM
MaTe€MaTUKU M NPHUKIAJHBIX 3a71ad. MIX OCBOEHME MOMOKET CTYIEHTaM JIOTHYECKH
BEPHO, apIyMEHTHPOBAHO U SICHO CTPOUTH YCTHYIO M MUCBMEHHYIO P€4b, YCIIELIHO
NPUMEHSTh HAKOIUIEHHBIE 3HAHUS B MPO(PECCHOHANBHOMN JAEITEIbHOCTH.

Heobxoaumo ¢ camoro Hayania 3aHATUNA PEKOMEHI0BAaTh CTYJEHTaM OCHOBHYIO
U JIOTIOJIHUTENIbHYIO JIUTEPATYPY, @ B KOHIE CEMECTpa JIaTh CIHUCOK BOMPOCOB IS
MOJITOTOBKH K SK3aMEHY.

Ha nepBoMm 3aHATHHU 110 IUCLMIUIUHE CIAEAYyET 00s3aTEIbHO
npOoUH(OPMUPOBATH CTYJEHTOB O BHJI€ U (hOPME MPOMEKYTOUHOM aTTeCTALUHU T10
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JUCLUIUIMHE, CPOKaxX €€ MPOBEIEHUS, YCIOBUAX AOMYCKA K IPOMEXYTOYHOM
aTTeCTaluy, IPUMEHIEMBIX BUJAX POMEKYTOYHOTO KOHTPOJISL.

CooOpaykeHus: 1 PEeKOMEHJAIUM, MPUBEJAEHHbIE B . 9 paboyeil mporpammsl
U1 CTYACHTOB, JOJDKHBI OBITh 4YETKO C(HOPMYJIMPOBAHBI U M3JI0)KEHBI HMMEHHO
[IPENOJaBaTENIEM Ha JICKIUAX, NMPAKTUUECKUX 3aHATUAX U KOHCYJIbTALUAX.

M3nokeHne  TEOPEeTUYECKOro  Marepuana  JODKHO — COIPOBOXKIATHCS
WITIOCTPATUBHBIMU IIPUMEpPaMH, TIIATEIBHO OTOOPAaHHBIMU IPENOJABATENIEM TakK,
YTOOBI TEXHUYECKHE TPYAHOCTH U BBIKJIAJKU MPHU PEIICHUU 33/a4d HE OTBIEKAJIH OT
IJIABHOTO: OCMBICIIEHUS MJIEM U CYTHM NpUMEHsAEeMbIXx MeronoB. CrenyeT Bceraa
yKa3blBaTh MNPUMEPHI MPAKTUUYECKOTO MNPHUMEHEHHUS PACCMOTPEHHBIX Ha 3aHATHAX
ypaBHEHUI U HOPMYIL.

[TpakTHyeckue 3aHATUS TOJKHBI OBITH OpraHU30BaHbI MPEINOIaBaTEIeM TaKUM
o0pa3oM, 4TOOBI OCTaBAJIOCh BpeMs Ha MEPUOAMYECKOE BBINOJIHEHHE CTYACHTaMHU
HEOOJIBIION CaMOCTOSITEIbHOM pabOThl B ayAUTOPUM JJsl IPOBEPKU YCBOEHUS
U3JI0’KEHHOT'O MaTepuaa.

[IpenonaBarenp, BeAyLIMi MPAKTHUYECKHE 3aHATHUS, JOJDKEH COIVIACOBBIBATH
y4e0HO — TEMaTU4ECKUM IUIaH 3aHATHI C JIEKTOPOM, UCIIOJIb30BaTh €IUHYIO CUCTEMY
0003HaYEHUH.

[IpenonaBaTento cienyer JoOMBAaTbCA CUCTEMATUYECKOM  HENPEPHIBHOU
paboThI CTyIEHTOB B TEYEHHE CEMECTPA, HEOOXOAUMO BBISBIISTH CUJIBHBIX CTYJIEHTOB
U TPHUBJIEKATh MX K HAy4HOM paboTe, K y4aCTHIO B Pa3HOTO pojAa OJUMIHANAX H
KOHKYpCax.

CTyaeHT [OJDKEH OllyllaTh 3aMHTEPECOBAHHOCTh  IPENOJABATENd B
JOCTHKEHHUH KOHEYHOTO pe3ysibTaTa: B MPHOOPETEHUH OOYUYaIOUIUMUCS MPOYHBIX
3HaHUW, YMEHHM W BJaJ€HUsA HAKOIJICHHOW MH(OpMaimen nis pelieHus 3aaad B
po(eCCUOHATBHOMN AESTETHHOCTH.
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Ilpunooscenue 1

CTpyKTypa U cofep:xkaHHue TUCHUILINHBI « Bhicas MmaTeMaTuka

110 HAIIPABJICHUI0O IMMOATOTOBKHA
29.03.03 «TexHosiorust moauMrpaguyecKoro 1 ynakoBO4HoOro npou3BoaCTBa

[Tpodunp

«/In3aiiH ¥ MPoeKTUPOBAHNE MYJbTHMEIUA U BU3YAJIbHOI0 KOHTEHTA))

(bakanasp)

Ounas popma o0yueHUs

Buasbl yueOHol padoTsl,

2| = S| BKJII0Yas CAMOCTOSITEILHYIO Buabi camocTosiTeJIbHOM PadoThI q;?::_”
2 ) padoTy CTyIEeHTOB, CrynenrToB
Pa3nes 3amuTHBIE TEXHOJIOTHH S | g 1 TPYI0EMKOCTb B 4acax CTauuu
@ )
n/n © | =9 CP | KC
J | II/C | Jlad C P K.P. | K.II. | PI'P | Pedepar | K/p | O | 3
IlepBblii cemecTp
BBenenue. Paznen 1. DiieMeHTHI JTHHeIH-
HOM ajredpsl .
Martpuist u onpenenutenu. Onepanuu Haja
MaTpullamyd. TpaHCIOHUMPOBAaHHAs MaTpu-
1.1 | ma. Onpenenurenu, UX CBOWCTBA M BBIYMC- 1 1 2 2 2 +
JICHUSL.
Buvioaua 3adanuu PI'P Ne 1 no auneiinou
U_6eKMOPHOU_asizedpe U anaiumuiecKoi
2eomempuu.
OOpaTHas MaTpulla U aIrOPUTM €€ BBIYHUC-
| o | enms. [IpuBenenue MaTpuibl K JIUaro- 1 ) 4 4
HAJIbHOMY WJIM TparneuueBUIHOMY BUY.
Matpuynas ¢opma 3amucH CHCTEMBI JIH-
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HEWHBIX aJIreOpanyecKuX ypaBHECHUH.

1.3

PemeHne cucreM IMHEWHBIX YpPaBHEHUU
MeronoMm Kpamepa, wmeTomom oOpaTHOM
Martpuel, Mmerogom ['aycca.

1.4

Pemienue npou3BOIbHBIX CUCTEM JIMHEM-
HBIX ypaBHeHUI MeTtoaoM ['aycca. OgHo-
POJIHBIE CUCTEMBI IMHEHHBIX alnredpanye-
CKHMX ypaBHEHUU

1.5

Pa3znen 2. DiieMeHTBI BEKTOPHOIi ajreo-
phbl.

JIuHeliHbIe onepanuy HaJl BEKTOPAMH, X
cBoiicTBa. JInHeiiHas 3aBUCUMOCTh U HE3a-
BHCHMOCTb BEKTOPOB. baszuc cucremMpl
BEKTOpOB. PaznokeHue BekTopa no O6as3u-
cy.

CkansipHO€, BEKTOPHOE M CMEIIAHHOE MPO-
W3BEJICHUSI BEKTOPOB, UX CBOMCTBA.
CamocrositesbHas padora Nel Ha cemu-
Hape

1.6

Jluneitnble npoctpancTBa. basuc. Ananu-
TUYECKasi TEOMETPUS Ha TUIOCKOCTH.

1.7

Pa3znesa 3. DieMeHTBI MATEMATHYECKOI'0
a”Ha/u3a.

HucnoBasg mnocnenoBatenbHOCTh. lIpenen
YUCJIOBOM MOCIEAOBATENIBHOCTH M €ro
cBoiictBa. ®Dynkmus. Ilpemen ¢yHkuMU.
OcHOBHbIE T€OpEMBI O npezenax GyHKIUH.
IlepBbIil U BTOPOW 3aMedaTesIbHBIE IIpEC-
nel. CpaBHeHHE O€CKOHEYHO MaJlbIX U Oec-
KOHEYHO OOJBIINX BETUYHH.

Beiiaua 3aganmii PI'P Ne 2 mo marema-
THYECKOMY aHAJIM3Y.

1.8

CpaBHeHHE OECKOHEYHO MajblXx M Oecko-
HEYHO 60JII>IJ_II/IX BEJIMYMH. DKBUBAJICHTHBIE
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OECKOHEYHO MaJjble BEIIMYUHEI. PaCKpI)ITI/IC
HeOHpeI[eJIGHHOCTeﬁ Pa3JIMYHOTO THIIA

1.9

HemnpepriBHOCTh GyHKIIMI B TOYKE U HA
npomexxyTtke, Touku paspbiBa (QyHKIUH,
ux Kinaccudukanus. ACUMOTOTH Tpaduka
¢byHKIMH, WX KIaccu(UKauus, yCIOBUS
CYHIECTBOBAHMSI, METO/IbI HAX 0K JICHHUSI.

1.10

[TpousBonnas ¢yukuuu. I'eomerpuueckuit
U MEXaHMYECKUM CMBICT TPOU3BOIHOM.
[TpaBuna nuddepenupoBanus 1 Gopmy-
Jbl BBIYMCIECHUS NPOU3BOAHBIX. Tabimuna
IIPOU3BOJHBIX OCHOBHBIX 3JEMEHTAPHBIX

byHKIHIA.

10

HuddepenuupoBanue oOpaTHbIX (HyHK-
nui, (QyHKIUH, 3aJaHHBIX HESBHO, Tapa-
METpUYECKH, Jorapugmuueckoe maudde-
pennmpoBanue. Juddepenuuan. Ilpowus-
BOJHBIE U Au(pdepeHnnanbl BBHICIIUX I10-
PSLIKOB.

11

1.12

PackpsiTHe HEONpENeIeHHOCTEN pa3innd-
Horo Ttumna. [TpaBuno Jlonuranga. @opmyna
Telnopa. PaziioxeHHs OCHOBHBIX AJIEMEH-
TapHbIX (QyHKIUH 1m0 hopmyne Makiope-
Ha. [IpubnuKeHHbIE BHIYUCICHUS C TTOMO-
mipio popmynel Teitnopa.

12

1.13

OcHoBHBIE TeopeMbl TU(PEpEeHITHATEHOTO
UCUYHUCICHUS. MOHOTOHHOCTh (YHKIHH,
sKcTpeMyMbl HeoOxonmumble W JocTaToy-
HBIE YCJIOBUS MOHOTOHHOCTH, JIOKQJIEHOTO
sKcTpeMyMa. lccienoBaHue BBITYKJIOCTH
rpaduka ¢yakuun. Touku meperuba rpa-

¢buka QyHKIUH.

13

1.14

OO6mrast cxema uccienaoBaHus GYHKIUA U
noctpoeHust ee rpaduxa. CoiicTBa (yHK-

14
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1y, HENpepbIBHBIX ~ Ha  OTpe3Ke.
HaubOonbliee ¥ HauMeHbIIES 3HAYECHUSA
(GbyHKIMH Ha OTpE3Ke.

CamocrosiTesibHass padora Ne 2 Ha ce-
MHHape

1.15

Paznen 4. DyHKUMH HECKOJIbKHMX Iepe-
MeHHbIX. [Ipenen u HenpepriBHOCTH. Oc-
HOBHBIE CBOICTBA HEMPEPHIBHBIX (PYHKITHI.
Yactasie npousBoanHbie. [lomubrit nudde-
peruuan. IlpousBomHbIe CIIOKHON (HYHK-
LMY HECKOJIbKUX NEPEMEHHBIX

15

1.16

YacTHble Mpou3BoHbIE U AU hepeHInab!
BbIcIIUX NopsAakoB. Teopema [lIBapiia.
IIpousBogHass 1o HampasieHHIO. ['panu-
CHT.

16

1.17

KacarenbHast k kpuBoil. KacarenbHas
IUDIOCKOCTh M HOPMallb K IOBEPXHOCTH.
®opmyna Teiinopa.

OKkcTpeMyM (DYHKIMM HECKOJIBKHUX Iepe-
MeHHbIX. HeoOxomumble M JOCTaTOYHBIC
YCIIOBUS DKCTPEMYyMa.

17

1.18

O030pHOE MPAKTHYECKOE 3aHATHE

18

q)OpMd ammecmauuu

19-
21

Bcero yacoB no jucuumJInie
B IIEPBOM ceMecTpe

36 54

54

PI'P

cam.
pao.

Bropoii cemecTp

2.1

Pa3zgea 5. UnTerpajibHoe HCUMC/IEHHE

[TepBooOpasnasi. HeompeneneHHblii HHTE-
rpaJl ¥ ero cBoicTBa. TabauIia HHTETPaJIoB
OT OCHOBHBIX JJIEMEHTAPHBIX ()YHKIIHA.
MeTo 1 HEemocpeJCTBEHHOTO0 MHTETPUpPOBa-
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HUS.
Boinaua 3aganuidi PI'P Ne 3 mo wmuTe-
rpajbHOMY HCYHCICHUIO

2.2

HHuTterpupoBanue ¢ MOMOIIBIO 3aMEHBI IIE-
PEMEHHOM, MOABEJEHUEM MOJ 3HaK IUd-
¢depennmana. MeTos, MHTEIPUPOBAHUS 10
4acTAM

23

WuTerpupoBanue paiyoHalbHBIX JIpoOei
MHTETPUPOBAHUE HEKOTOPBIX BUIOB Hppa-
LIUOHAIBHBIX U  TPUTOHOMETPUYECKUX

GYHKIIHIA.

24

3ajaun, NpUBOALAIIKME K MOHSATUIO OMpeje-
JIEHHOTO WHTErpaja. YCJIOBHUS UHTErPUPY-
emoctu. CBOICTBa ONpENEIIEHHOTO HHTE-
rpana. CyimecTBoBaHHE TEPBOOOPA3HOM
HenpepbiBHON (yHKIun. dopmyna Hero-
ToHa-JIeiiOHMITa. 3amMeHa TMEepeMEeHHON H
MHTETPUPOBAHUE TI0 YaCTSIM B OIpE/eIICH-
HOM MHTErpasue

2.5

[Ipunoxenus orpeneIeHHOro UHTErpaia B
TCOMETPUM W MEXaHHWKE (BBIYHCIICHHE
TUIONIAIeH TUIOCKUX QUTyp).

2.6

[TpunoxeHus: ompeneseHHOro HHTEeTpaia B
TEOMETPHUH M MEXaHWKE (BBIYHCIICHUE
JUTMHBI KPUBOM, 00HEMOB).

2.7

HecoOcTBeHHBIE HMHTErpasibl MEPBOTO U
BTOPOTO POJia, KX CBOMCTBA.

2.8

3amauyy, NPUBOAAILME K MOHITHIO KPaTHBIX
UHTErPAJIOB MX CBOMCTBA. DBpruucieHue
JBOMHBIX MHTErPajioB CBEICHHEM K IIO-
BTOPHBIM.
CamocrositesibHass padora Ne 3 Ha ce-
MHHape

2.9

Paznen 6. O0bikHOBeHHbIE TG depeH-

25




HHMAJIbHbIEe YPABHEHHS

OcHOBHbBIE TOHATHS OOBIKHOBEHHBIX AH(-
dbepeHImanbHbIX YpaBHEHUH (11.y.) IEPBOTO
nopsinka. 3amada Komm, Teopema cyiie-
CTBOBAaHMS M €IUHCTBEHHOCTH €€ pPEIICHUs
[lonatuss oOIIEro M YacTHOTO pPEIICHHH,
o0lIero M 4acTHOro MHTEerpanoB. ['eomer-
pUYECKHI CMBICT OOIIero MHTErpajia .y
1-ro mopsiaka

2.10

Pemienne n.y. mepBoro mopsiaika ¢ pasje-
JICHHBIMU W PA3ACIISIONIMMUCS TICPEMEH-
HBIMU, OIIHOpO,Z[HBIX a.y.

Boiaaua 3aganuii PI'P Ne 6 no 0.y.

10

2.11

JIunelinble n.y. nepsoro nopsaka Merog
BapUaIMU NMPOU3BOJIBLHON OCTOSTHHOM, M€-
TOJ NpOou3BeAcHUN bepHyium.

11

2.12

Huddepennmanbaple ypaBHEHUST BBICITHX
nopsiikoB. OcHOBHBIE TOHATHS. [locTaHOB-
ka 3amaun Komm, kpaeBoil 3agauum. MHTe-
TPUPOBAHUE YPABHEHUN METOIOM IIOHHXKE-
HUS IOpSKa

12

2.13

Jluneiinsle ogHOpOaHBIE U hEpeH-
nuaabHble ypaBHeHus. OOmme CBOMCTBa
pemieHuii. @yHIaMeHTalbHas CUCTEMA pe-
menuit. Teopema o CTpyKType olmiero pe-
HICHUS

13

2.14

[TocTpoenue (QyHIaMEHTATLHONW CHCTEMBI
pelIeHn Uil  OJHOPOAHBIX JIMHEWHBIX
nudGepeHIMATBHBIX YPaBHEHUH C TOCTO-
SHHBIMH  Kod(duuuentamu. Xapaxkrepu-
CTUYECKOE YPABHEHHE

14

2.15

Jluneitaple HEOgHOpOIHBIE O de-
PEHIMABHBIE YPaBHEHHS C TOCTOSHHBIMU
koo uurentamu. YpaBHEHUs C NpaBoOi

15
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YacThIO . CIENUaJIbHOTO BUia. MeTox mon-
60pa 4acTHOTO pelIeHus

2.16

Jluneiinpie nuddepeHnranbHbIe
YpaBHEHUS C MOCTOSHHBIMH Kod(duineH-
tamMi. MeToa BapHWaluu TMPOU3BOJIBHBIX
MOCTOSTHHBIX.

16

2.17

Hopmanbras cucrema nuddepenim-
albHBIX YypaBHeHud. 3amaya Komwm s
HOPMaJIbHOW cHUCTeMBbl JTuddepeHmraib-
HBbIX ypaBHeHUU. Teopema CylecTBOBaHUs
U eIMHCTBEHHOCTH pelleHus 3anauu Komu.
Cucrtembl nTUHEHHBIX aAuddepeHnnanbHbIX
YpaBHEHUHW C MOCTOSHHBIMHU KO3 dUIIHCH-
TaMH.

CamocrositesibHass padora Ne 4 Ha ce-
MHHape

17

2.18

O030pHOE MPAKTHYECKOE 3aHATHE

18

(Dopma ammecmauuu

19-
21

72

Bcero 4yacoB nmo AMCHUILUINHE BO BTOPOM
cemecTpe

36

54

54

PI'P

cam
pa6

Bcero yacoB mo gucuMIInHe

360

72

108

108

PI'P

cam
pao




[Tpunoxenue 2

MUHUCTEPCTBO HAYKU U BBICIIIET'O OBPA3OBAHUS
POCCUNCKOU ®EJEPALINU
®EJIEPAJILHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE
OBPA3BOBATEJILHOE YUYPEXXJIEHME BBICIIEI'O OBPA3SOBAHNS
«MOCKOBCKHU MOJJUTEXHUYECKU YHUBEPCUTET»

(MOCKOBCKHUI OJIUTEX)

Harmpasnenue noarotoBku 29.03.03 «TexHosiorust moturpa@uueckoro H ynaKkoBo4HOro
NPOU3BOJCTBA»

[Tpodunp moarOoTOBKH
«/Iu3aiiH U NPOEKTHUPOBAHME MYJIbTHMEANA U BU3YaJIbHOT0 KOHTEHTa»

®opma 00ydeHus: OUHas

Kadenpa «MaremMaTuka

®OH/I
OLIEHOYHBIX CPEJICTB

MO JUCHMILIAHE

Brniciiag MmareMaTuka

Cocras: 1. [IaciopT (poH1a OLIEHOYHBIX CPEICTB
2. Onucanue OLEHOYHBIX CPE/ACTB:
- JK3aMeHAUMOHHbIE OHJIETHI

- KoMnuiekThl 3a1aHuii I KOHTPOJIbHBIX padoT
- KommuiekT Bonnpocos

- KomnuiekT 3aganmii 17151 BbINOJTHEHUS
pacueTHo-rpaduyeckux pador

CocraBurenn:
npod., 1.¢.-m.H. B.H. Camoxums,
K.(.-M.H., mom. E.A. Koramn,

Mocksa, 2021 ron
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Taomuna 1

IMOKA3ATEJIb YPOBHSI C@OPMUPOBAHHOCTH KOMIIETEHIINI

«BpIcIast MaTeMaTHKA»

®roC BO 29.03.03 «TexHOM0THs MOAUTPAPUUIECKOTO U YITAKOBOYHOTO IIPOU3BOJICTBAY

[Tpoduns noaroToBku «/lu3aiiH U NPOEKTHPOBaHUE MYJIbTHMeIMA H BU3YAJbHOI0 KOHTEHTa)

B mporecce ocBoeHMs JaHHOM TUCHUIUIMHBI CTYACHT (JOPMHUPYET U IEMOHCTPUPYET CAEAYIONINE KOMIEeTeHIIHHM:

KOMIIETEHIIMHM IlepeyeHb KOMIIOHEH- Texnosorust ®opma Crenenu ypoBHeii
HNHJIEKC | @OPMYJIMPOBKA Nuaukartop g0- | T0B (hopMHpOBaHHUSI | OIIEHOYHOI0 | OCBOEHMSI KOMIIe-
CTILKEHUSI KOM- KOMITeTEeHIUI cpeacrBa** TeHIUH
NneTeHIUH
OIIK—-1 | CnocobeH pemarb NOIIK-1.2 nexkuus, camocto- | YO Ba3oBblii ypoBeHb
3aJladyM, OTHOCSIMe- | 3HATh: OCHOBHBLIC sTenbHas padora, | PI'P -BJIaJiceT HaBBIKaMU
cs K mpoheccuo- 3aKOHBI JTUCHHILINH cemuHapckue 3a- | Ob paboThI C OCHOBHBIMH
HaJILHOU WHXEHEPHO- HATHUS MOHATHAMH U METOIa-
NEATEIIbHOCTH, IPU- | MEXaHUYECKOTO MU B paMKax JUCIIH-
MEHSS METOBI MO- MOJTYJIS. IUIMHEL;
JICIUpOBaHUs, MaTe- YMerTh:
martuudeckoro aHanu- | MOIIK-1.1 IToBBbINIEHHBIH
3a, €CTECTBEHHOHA- pemaTh 3a1a4yu, OT- YpoBeHb

YYHBIC U OOIIEHHkKe-
HCPHLIC 3HAHUA

HOCSIIMECS K TPO-
deccroHnanpHOU Je-
SATCIBbHOCTH, HpI/I-
MCHSA MCETOIbI MO-
I[GHI/IPOBaHI/IH, Ma-
TEMATHYECKOTO

aHajn3a, ecre-
CTBCHHOHay‘-IHI:Ie n

-cBOOOIHO BIaZ€ET
W3YYEHHBIMU MaTeMa-
TUYECKUMHU METOJIaMH,
CHOCOOEH UX TBOPYECKH
MPUMEHHTH K 3a/1a4aM
MOBBIICHHOMN CIIOKHO-
cTH
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00IIIeNHKEHEPHBIC
3HaHUS

BJIAJIETh:
METOJJaMU MaTeMa-
TUYECKOTO aHaIHn3a
u MOACIMPOBAHUA,
TEOPETUYECKOTO U
AKCIEPUMEHTAIb-
HOTO HCCJIEIOBAHUS
mporeccoB st d¢-
(EeKTUBHOTO perlie-
HUs 3ama4d B chepe
npodeccuoHaIbHON
JeSITeITbHOCTH

OIIK-4

CniocobeH npoBo-
JUTH U3MEPEHUS U
HaOmoeHus B cepe
npodeccrnoHabHOM
NesTeTLHOCTH, 00pa-
OaTbIBAThH U Mpe-
CTaBIISITh SKCIIEPH-
MEHTAJIbHBIE IaHHBIC

HOIIK-4.1 TIpoo-
AUT UBMCPCHHUA U
HaOJI0AeHYsI, 00pa-
OaTBIBacT dKCIIEPH-
MCHTAJBbHBIC JAHHBIC
U NMPEACTABIIACT UX.
NOIIK-4.2 O6pa-
0aThIBaET pe3ylib-
TaThl HAYYHO- HC-
CIIeI0BaTEIbCKOM
NEATEIIbHOCTH,
WCIIONb3Ys CTaH-
JTapTHOE 000py-
JoBaHMe, TpudO-
bl U MaTe€pUAIbI.
Bnaneer Texuu-
KOM 3KCTIEpUMEH
TUPOBAHUSA C UC-
MO0JIb30BaHUEM

JIEKIHUs, CAMOCTO-
ATeNnbHas paboTa,
CEeMHHApCKHE 3a-

HATHUS

YO
PT'P
Ob
KP

ba3oBblii ypoBeHb
-BJIaJIceT HABBIKAMHU
paboThI C OCHOBHBIMH
MOHATHSAMHU U METO/1a-
MU B paMKaXx JIHCIIHU-
TUTHHBI;

IloBBIIIIEHHBIH
YPOBEHb

-CBOOOHO BJIaZIEET
M3y4YEHHBIMU MaTeMa-
THYECKUMH METOJIaMH,
CITOCOOEH MX TBOPYECKH
IIPUMCHHUTD K 3aa4aM
HOBBIH.ICHHOﬁ CJIOXKHO-
CTHU
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MaKEeTOB MPO-
rpamMm.

**_ CoxkpauieHust popM OLIEHOUHBIX CPEICTB CM. B Ipuiioxenun 2 k PIL.
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Hepequb OLCHOYHBIX CPECACTB II0 TUCHUIIINHE

«BbIcIIasi MATEMATHKA)

Ta0mna 2

HaumenoBanue [IpencraBienue

No KpaTtkass xapakTepucTtuka ole-
/g | CUEHOUHOTO - cpen- | cpejcTea OIICHOYHOTO  CpE/I-

CTBa ctBa B POC

1 | KonutponbHast (ca-| CpenctBo mipoBepku ymeHuit | KomriekT KOH-

MOCTOSATENbHAS ) NPUMEHSTH TOJyYCHHbIE 3HAHUS | TPOJIbHBIX 3aJaHHM

pabora JUISL pellieHus 3a/1a4 ONpeNesieH- | [0 BapuaHTaM

(KP) HOTO THUIIA 110 TeME WU pa3iesry

2 | PacuertHo- CpenctBo mnpoBepku yMeHuid | Kommiekr 3amganwmii
rpadudeckass pabdo- | MPUMEHSTH MMOJTYYEHHBIC 3HAHUS | JUI1  BBITIOJHEHUS

Ta [0 3apaHee OMNpPENEJEHHOM Me- | pacyeTHO-

(PT'P) TOAMKE JJIS PEIICHUS 3a7a4 uin | rpadudeckor pado-
3aJaHA N0 MOAYJIK0 WJIM JHUC- | ThbI
[UTJIMHE B IEJIOM.

CpeacTBO KOHTPOJIS, OPraHu30-
BaHHOE KakK crneluaibHas Oecena
NeJaroruieckoro pabOTHUKA C
V CTHEBIH orpoc | O0y4arolumMest Ha TEMBI, CBSI- Bomnpock! o
3 co0ece0BaHue, 3aHHBIE C U3Yy4YacMOU JHUCLHUILIN- TeMam/pas/esnam
(YO) HOM, U pacCUMTaHHOE Ha BbISIC- | AMCLUIUIMHBI
HEHUE oO0bema 3HaHUN 00yd4aro-
HIErocsi Mo OMNpeeIEHHOMY pas3-
Jieny, TeMe, mpooOJIeMe U T.11.
Cucrema cTraHIapTHU3UPOBAHHBIX
3aJIaHUM, TI03BOJISIOIIAs aBTOMA-
4 | Teer TU3UPOBATH MPOLE u3Mepe- @oun - TECTOBBIX

(T) p poneaypy P | sananmit
HUS YPOBHSI 3HAHUUA M yMEHUH
00yJaromnerocs.

5 | Ox3amenanuonHsie | CpeacTBO  MPOBEPKH  3HAHUM, | DK3aMEHAIIMOHHBIE

OuIIeThI yYMEHUM, HABBIKOB. MOXET BKIIIO- | OUIIETHI.

(3b) yaTh KOMIUIEKC Teopetnueckux | [llkama ouieHuBaHus
BOIIPOCOB, 3ajJay, NPAaKTHUUYECKUX | M Tpoleaypa Ipu-
3aIaHUMN. MEHEHHS.

[IpomexyTounass  arte- | Dk3ameH (D) 1) yctho (V)
crauus (ITA) 2) nuceMenHo (IT)
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OdopmiieHune 1 onucaHue OLIEHOYHBIX CPEACTB
1. Dxk3amMeHAIITHOHHBIE OWJIEThI

1.1. Hasnauenue: Mcnonb3yroTcst JjIsi MPOBEACHUS MPOMEXKYTOYHOM aTTecTariuu
(ITA) mo aucrumnauHe «Boiciias MaTeMaTHKa.
1.2. PernameHT sk3ameHa: - Bpems Ha mOATOTOBKY T€3UCOB OTBETOB - 710 45 MUH.
- Crtoco6 KOHTPOJISI: YCTHBIE OTBETHI.

1.3. lIIkana orleHUBaHUA:

«OTJAMYHO»- €CITU CTYACHT TIyOOKO M MPOYHO OCBOWJI BECh MaTepual Mpo-
rpaMMbl OOy4YEHHs, HMCUEPIBIBAIONIE, IOCICIOBATEIHHO, TPAMOTHO W JIOTUYECKH
CTPOWHO €ro M3JIaraer, He 3aTPYAHSIETCS C OTBETOM NPH M3MEHEHWH 3a/JaHMUsl, CBO-
00THO CTIpaBIISETCS C 3aja4aMH M MPAKTHUYECKUMU 3aIaHUSIMH, MPABHILHO 000CHO-
BBIBACT MPUHSTHIC PEIICHUS.

«XO0pouIo»- €Clii CTyICHT TBEPI0 3HAET MPOTPAMMHBIN MaTepua, TPaMOTHO U
M0 CYIIECTBY €ro MU3jaraeT, He JOMyCKaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIIPOC, BJlaJieeT HEOOXOAMMBIMU YMEHHUSIMU U HaBBIKAMH IMPH BBITIOJIHEHUH MPAKTHU-
YECKHUX 3aJIaHUM.

«Y10BJIETBOPUTEIBHOY» - €CIIM CTYJEHT OCBOMWJI TOJHLKO OCHOBHOM Marepua
IporpaMMbl, HO HE 3HAET OTJEIbHBIX TEM, JOMYCKAaeT HETOYHOCTU, HEJAOCTATOYHO
npaBWibHbIe (OPMYJIUPOBKH, HApPYyIIAeT TOCIEI0BATEIIBHOCTh H3JIOKEHHS TPO-
rPaMMHOI'0 MaTepHaia M UCHBITHIBAET 3aTPYAHEHHUS B BBIMIOJIHEHUU MPAKTUYECKUX
3aJIaHUI.

«HeynoBJIETBOPUTEJIBbHO» - €CIM CTYJISHT HE 3HAET 3HAYMTEIHLHON YacTu
MIPOTPaAMMHOTO MaTepHuaa, OMYCKaeT CEPhE3HBIE OMMOKH, ¢ OONBIIMMH 3aTPYIHE-
HUSIMH BBITIOTHSET MPAKTUICCKUE 3aTaHU.

Kaxxnoe 3amanue SK3aMEHAIMOHHOrO OMJIeTa OILEHUBAETCA OTAeNbHO. OOmmiei
OIICHKOM SIBJISIETCS CPEIHEE 3HAYCHHE, OKPYTIIEHHOE JI0 IEJIOTO 3HAUCHUS.

KoMruiekThl 5K3aMeHaIMOHHBIX OMJIETOB BKJIIOUAET IO KaXKJAOMY pazaeny 25-
30 GuneTroB (XpaHAaTcs Ha Kadeape MaTeMaTHKH ).

TunoBble BApUAHTHI OMJIETOB MPHUJIATAIOTCH.

MUHUCTEPCTBO HAVKH U BBICILIETO OBPA3BOBAHUS
POCCHUMCKOI ®EJIEPALTUN
®EJIEPAJIBHOE 'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
VUYPEXJIEHME BBICILIET'O OFPA3OBAHUS
«MOCKOBCKUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHUH MMOJIUTEX)

®akynbTer 0a30BBIX KOMIIETESHIIHH, kadenpa «MaTeMaTHKa»
I[I/ICHI/IHJ'H/IHa «BpICIIas MaTeMaTHKay
O6pasosarensusie mporpammbl 29.03.03 «TexHonorust monurpaguyeckoro ¥ ynakoBOYHOTO MPOH3-
BOJICTBa»
Kypc 1, cemectp 1
3K3AMEHAIIMOHHBIN BUJIET

1. Omnpenenurenu U UX CBOKUCTBA.
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1 2 -1 2
2. PemmTh MarpuuHO€ ypaBHEHHE XB= A, €CIHU Az(z J, B:( 0 J.

3. Haiigure skcTpeMyMBbl yHKIUH ~— y = x* —2x7.

4. HaiiTy 9acTHbIE IPOU3BOIHBIE BTOPOTO MOPsAAKa GYHKIUH z = cos(x’ —2Xx)), yOeauThCs, 9To

"o__n
Zy =2y

5. Pemmrts 3amauy Komm: y'=2xe” +y, »(0)=0.

YTBepxkaeHo Ha 3acenannu kKadenpsl MareMaTuku « 26 » 04. 2021 r., mpotokosn Ne 10

3aB. kadenpoi /C.H. Aunpees /

MHWHHCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHUS
POCCHUMCKOU ®EJEPALINN
®EJIEPAJIBHOE T'OCY IAPCTBEHHOE ABTOHOMHOE OBFPA3SOBATEJIbHOE
YUYPEXJIEHUE BBICIIET'O OFPA3OBAHMU S
«MOCKOBCKHH NOJUTEXHUYECKUM YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

@axynpTeT 0a30BBIX KOMICTEHITHH, kadenpa «MaTemMaTuka»
Hucuumnuna  «Beiciiast MmaTemMaTHuKa
O6pa3sosarenpbusie mporpammbl 29.03.03 «TexHonorust monurpaguyeckoro v ynakoBOYHOTO MPOH3-
BOJICTBa»
Kypce 1, cemectp 2
3K3AMEHAIIMOHHBIA BHJIET Ne 1

1. TlepBooOpa3Has, HeonpeaeaeHHbIN HHTETpa. Talnauiia OCHOBHBIX HHTETPAJIOB.

2. BpluuciuTh HEONpEAEIEHHBIM HHTETpal

dx
I‘{/S—x +4/5—x '

. = (x+3)"
3. Haiitu 06acTh CXOUMOCTH Psilia z T
n=1

4. Bmnaprun 10% nHectanmaptHbix aeraneil. Haynauy otoopansl 3 peranu. CocTaBUTh 3aKOH
pacrnpeieneHus Yucia CTaHJapTHBIX JeTajael cpeu OTOOpaHHbIX.

5. Pemmwrts ypaBHeHue: y —2y '+ y=2x.

VYTBep:kIeHO Ha 3aceaHuu Kadeapsl MaTeMaTHKU « 26 » 04. 2021 r., mpoTokox Ne 10

3aB. kadempoit /C.H. AnnpeeB /

KoMnieKkTsl TeCTOBBIX 3aJaHuii U KOHTPOJAbHBIX padoT (KP)

3aganus 14 oueHkd komnerenuun OIMK-1

10 AU CIUITJIIMHEC Briciias maTeMaruka
(HaMMEHOBaHHE JUCLUTITUHBI)

1-b1i1 cemecTp

1. HaiiTi 3Ha9CHHs MATPHYHOrO MHOTOUWIeHa F(A)

-1
f(x)z—x3+2xz—x+3,A=[3 SJ
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-2 0 8 1 5
2. Haiitu paHr MaTpuibsl NpUBEIEHHEM K CTYIIEHYaTOMY BUAY S 2 4
-8 2 -6 -3 -13
11 -3 13 5 17
1 2 1
3. BerunucauTe onpenenauTens NPpUBEACHUEM K CTYIIEHUaTOMY BHITY 3 -5 3
2 7 -1
4. Haittu Mmatpuity, oOpaTHy0 maHHOH (a). Pemuth MatpudaHOoe ypaBHEeHHE (0)
1 2 1

1 2 -2 3 5
a 3 -5 3 0 X =
@®) ()(—3 4] (3 -1 OJ
2 7 -1
5. Pemuth cucteMy ypaBHEHUH. YKa3arh 00Iee U 0JTHO YaCTHOE PELICHHUE (a).
Pemnte cuctemy ¢ momoIsto 06paTHOM MaTpullsl U o popmynam Kpamepa (6)

4x, +9x, —5x; -8x, =5 X +2x,+x,=5
(@) 13x, +7x, —2x;, —4x, =4 (6) <3x,—5x, +3x; =-7
2x, +5x, +x;+3x, =3 2x, +7x, —x; =13

—

1. Pacniucars paznoxxeHue BeKTopa X 10 BEKTOpaM p,c},;
x=1{5-12,1}, p=1{1,-3,0}, ¢={1,-11}, r={0,-1,2}
2. KonnuHeapHsI 1 BEKTOPBI ; u &?

a=1{2,0,1}, b={-231}, p=2a+2b, g=3a-2b

3. BBIUUCTUTH IIIO0MIA6 MTapajuiejorpaMma, HOCTPOSHHOTO Ha BEKTOpaxX a U b & — yroil MexIy

BEKTOpaMH p U ¢

T
) a
/=2, a=7

a:Z’."'éaE:P_?’Qa |P|=2,

1. Yuciopas IOoCJICa0BaTCIIbHOCTD. Hpeﬂen YHCIIOBOM IOCICa0BATCIbHOCTH. BeckoHeuHO Maibie U OECKO-

HEYHO OOJIbIINE IOCJIEAOBATCIIBHOCTH. Yucio e.

2. tox?
Haiiti mpousBony0 GyHKImHM Y = —
7 +5

3. JlaHbl BEKTOPBI d = (2;3),[5 = (1; —3),5 = (—1;3) . IIpr KakOM 3HaYEHHH ( BEKTOPHI

—

p=d+ab, ¢ =ad+2¢ KoIUHEApHBI.

3ajaHus M0 MATAHAJIM3Y
1. HaiiTu mpou3BOAHYIO V. :

6) y=(vx)

a) y=arctg’ In

x+2
3
B) sin(x—2y)+x—:7x r) x=e'cost, y=e' cost
2. Haiitn lim[l— ! j
ool x arctgx
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2

3. TIpoBecTH IOTHOE HCCIICIOBAHNE H IOCTPOMTE Tpaduk f (x)=x +L
p p P 2

1. Bbluncnuth npeaessbl:

A G . sin3x . x
LlimZ=——— 2. lim—= 3. lim(1-3x)™
n—o 3"+ + 5" x>0 1 _ex x—+0
2. BeuncnuTh IpoOU3BOIHBIE:
cos 6x

2. y=arctg’ S +sinln2x

V1-2x7

1. llocTpouts rpadux: y = x+4, y= 2
| . x+2° Nx+2
2. Haittu npenensi:

] (2—11)2—(1—1-11)2 . An+2-38n*+3
1) lim 5 5 2)lim
== (1+n) —(2-n) e Yn+5+n

2 n
3) 1im(2” +3j 4) limn(\/n2+1—n)

Y 3sin(12x+1)

n—w 27’12 +1 n—>0
0, x<—-x
3. HccnenoBath Ha HEMPEPHIBHOCTH M BBITIOJHUTH YEPTEK: Y =1sinx, — 7 <x <0

7, x>0

DOYHKIHN HECKOJbKHUX NepeMeHHbIX

o /4 14
HaiiTi yacTHbIe TpOM3BOHBIE BTOPOTO MOPSAKA, YOSTUTHCS, UTO Z w = Z

X
x’-y? 3 2 2 x*+3y°
l.z=e , 2.z=cos(x’ —2xy), 3.z=+y"-2x, 4 z=In(xy—x"), 5.z="—"—""6.
xy
z=ctg(2x+3y), 7. z=sin(x’y), 8. z= e’ o z=xcos’y, 10. z=y’sin’x.

Haiitu rpaguent ¢pynkuun z = f(x,y) BTOouke M, (x,,,)
2 4 2 2
y x +3 y
1. 2= M,(4,6); 2. Z:Tyy’ My(=D); 3oz=2r, M(2-2);
4. z=x"-3y’x, M,(3,2).
HccnenoBaTh Ha SKCTPEMYM (PYHKIIUIO
l. z=x"—x+y"+2y, 2. z=2x"+xy—x+)%,
3. z=x>-2x+4y—y?, 4, z=x"-3x+3y" +4y,
5. z=x"+y* +4xy.

2-0i1 cemecTp

HHuTerpaisl
BbruncauTh HeonpeaeJeHHbIe HHTErpaJbl
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dx _ dx

B — 2. [x-27"dx 3. [e*cosxdx 4. [—— 5.[xcos3xdx
j2(x+\/; / / Ix2—6x+18 j
dx x—1 x+1 dx sin’ x
6. [ ——— 7. [——dx 8. [——dx 9. 10. dx
jx2+6x+5 I«/x+1+2 jXZ+3 I\/l—x2 arcsinx cos’ x

BBI‘H/ICJ'[I/ITB onpe;[e.neHHLle I/IHTel"pa.J'IbI

7.6 . 1 6 dx
1. [ 3sin® xcosxdx 2. 3.[(x=De*dx 4. 5 [————
g I\/ 1+3x £ I «/7+lnx {1+\/3x—2
2 2 4 V3 3 2
Ltx dx 7. ILZ jﬂd 9. jx—dx 10. [V4-x*dx
5 arctgx 1(3x+5) 0 +1 0 /14 x> 0

HecoO0cTBeHHBIE MHTETPAJIbI
1. VkaxuTe, Kakoi 13 HECOOCTBEHHBIX MHTETPAJIOB SIBJISCTCS CXOSAIIUMCS

Tx/;dx, Tx’3dx, T\/x_sdx.

2. BoruucnuTh MHTErpall, yCTaHOBUTD €0 CXOJUMOCTb WM PACXOAUMOCTh j "
—oo +x

3. BeluncanTh UHTErpaj, yCTaHOBUTh €r0 CXOAUMOCTh HIIA PACXOJUMOCTh j In xdx
1

a dx
4. BeIUHCIIUTh HECOOCTBEHHBIH MHTErpan | T, YCTAHOBHUTD €r0 CXOAUMOCTD WU

paCXOI[I/IMOCTB.
1
dx
5. BBI[II/ICJII/ITB HCCOGCTBCHHBII/I I/IHTeraH _2 5 yCTaHOBI/ITB €ro CXOANUMOCTh NN
-1
PacxoIuMOCTh.

TecToBo€ 3a1aHUE 110 00BLIKHOBEHHBIM JU((epeHINATbHBIM YPABHEHUSIM

(nst ouenku komnerenuun OINK-4, ITK-1)

3AJIAHME 1.
VY CTaHOBHUTE COOTBETCTBHE MEK/IY HOMEPOM YPABHEHHUS H €I THIIOM
1) xy'+2y=x"sin2x 2) (1+yzsin2x)dx—2ycoszxdy:0

4
3) y'—%zzx\/; 4) pN3+2x7y =xy3+2y7 .

- ypaBHEHHE C pa3AeiSIOUIMMUCS IEPEMEHHBIMH,
nuHelHoe auddepeHnuaisHoe ypaBHCHHE,

- ypaBHEHHE B NOJHBIX AudPepeHnnanax,

- ypaBHeHue bepnyu,

- ypaBHEHHE, IPUBOJIAIIEECS K OAHOPOIHOMY.
3AIAHHUE 2.

Jlano ypaBHeHme mepBoro mopsamka (5xy° +x’)dx—(y° —5x’y)dy=0 B ¢opme, comepxamieit

muddepennmansl. [IpuBenuTe €ro K BUAy, pa3pelieHHOMY OTHOCHTEIBHO MPOU3BOAHOM.

| OtBer

3ATAHHUME 3.

Jlano muddepennnansaoe ypasHenue ' = (2k +3)x*, Torma ¢yHkims y =2x’ sABIAETCS €ro

perieHruemM npu k, paBHOM:
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| Otser ‘
3AJIAHHME 4.

. dx
O6umii naTerpan audhepeHIManbHOTO ypaBHeHH  V dy = — HMMEET BUJ[
X

| OtBer ‘ |
3AJAHUE 5.
VKaXuTe WHTErPAIbHYIO KPUBYIO peleHus 3anauu Komm i 00bIKHOBEHHOTO audepeHnaib-
Horo ypaBuenus x)y' =y—1, y()=2.

yA

N T >

0
=1

xY

BAPUAHTBI OTBETOB: HA 2)B 3)C 4)D.
3AJIAHMUE 6.
Jlano nudQepeHnuanbHOe ypaBHeHHE BTOporo mopsaka " =x’+x. Torga obiuee pereHue

YpaBHEHUSI UMEET BU/JL
BAPUAHTbBI OTBETOB:

1 1 1 1
) y=—x'+=x*+Cx+C 2) y=—x'+=x*+Cx+C
)y 12 3 1 2 )y 12 6 1 2

3) y:2—14x4+%x3+C1x+C2 4) y=6x"+2x> +Cx.

3AJIAHME 7.
Pemrenue 3amaun Ko~ y" =2x+1, y(0)='(0)=0 UMEET BU/]I

BAPUAHTBI OTBETOB:

3 3 2 3 3
X

X ) X X ) X
1)y 3+x 2) y 3+2 )y 6+x 4) y 2x.
3AJIAHHUE 8.
Jano nuddepeHimanbHoe ypaBHEHHE BTOPOro mopsiaka 2xy” —y' =0, Torma ero ooriee pemnicHue
HUMEET BH/I:
| OtBer | |
3AJIAHHUE 9.
Jlano nuddepeHnuanbHoe ypaBHEHHE BTOPOro mopsaka y'ctgdx +4y =0, Torma ero obiee pe-
IIIEHUE UMEET BH/]
BAPUAHTBI OTBETOB: 1) y=0,25C;sin4x+C, 2) y=-C cosdx+C,
3) y=C;sindx+C, 4) y=-C,;sindx+C,.
3AJIAHME 10.
Oynkius y =Cie* +C,xe" saBnsercd OOLMM pelIEHUEM JHMHEHHOrO OJHOPOIHOro Ju( depeHIy-
aIbHOTO YPaBHEHHsSI C MOCTOSHHBIMH KO(GHUIIMEHTAMH, TOTa €r0 XapaKTePUCTUIECKOE YpaBHE-
HHUC UMECT BU

BAPUAHTBI OTBETOB:
) k>=1=0 2) kK’—k=0 3) K +2k+1=0 4) k>—2k+1=0.
3AJIAHUE 11.

Oo6miee pemieane auddepennnanpaoro ypasaenus y"+4y'+3y=0 wumeer BUI
| OtBer ‘ |
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3AJIAHHUE 12.
YacTHOMY  peLIEHHIO0  JIMHEWHOro  HEOJHOpogHOro  aud@depeHIHalbHOTO  YpPaBHEHUS
y"=3y'+2y=2x—1 10 BHIy €ro MpaBoOil YaCTH COOTBETCTBYET (HYHKIIHS

BAPUAHTBI OTBETOB:
1) y,=Ax>+Bx 2) y,=Ax+B 3) y,=Ax 4) y,=Ax>+Bx+C. .
3AJIAHHUE 13.
JlaHo nuHeliHOe HeoaHOpoIHOE Aud depeHIInaTbHOE YPaBHEHHE C TTOCTOSTHHBIMU KO3 puimeHTaMmu
2y"+y'+2y=xe"sin2x. 3ammcarh BHI YaCTHOTO PEIICHHS C HEOMPEICICHHBIMUA KOA(DPHUIHCH-
TaMH

| OtBer | |
3AJIAHHUE 14.
JlaHo nuHEeHOe HeoJHOPOAHOE MU epeHIINaTFHOE YPAaBHEHUE C TOCTOSIHHBIMH KO3 PHUIIMEHTaMU
y'+4y=2ctg2x. B KakoM BHIE CICIyeT MCKaTh YaCTHOE PEIICHHUEC HEOTHOPOTHOTO YpaBHEHHS

METOJIOM BapHaliy MPOU3BOJIBHBIX MOCTOSIHHBIX ?
| OtBer ‘ |
3AJIAHUE 15.
Permenne kpaeBoii 3amaun )" =2x+1, 0<x<3, y0)=1, y(3)=9/2
HUMEET BH/T

3 2 3 2
X X X

BAPHAHTBI OTBETOB: 1) y ="+ -~3x+1 2)y:?+%—3x+1 3)

3 2 3 2

x> x- 10 x> x~ 10
=—+———x+1 4) y=—+—+—x+1.
YT VIS
3AJIAHHUE 16.
’ — 3
O6mee pemenue cucteMbl nudepeHITnaIbHbIX YPaBHECHUI {yl, 2>
Yy =2y,-,
UMEET BUJI
BAPUAHTBI OTBETOB:
y, =Ce™ +Ce™, y, =Ce ™ +Ce™,
1 2
) Y, :éClezx —C,e™ ) V, = —%Cle"“ ~C,e™
y, =Ce* +Ce™, y, =Ce > +Ce™,
3 4
) YV, = %Clezx + Cze’“ ) Y, = —%Cle“ + Cze’“.

Kommuiekr Bonpocos (YO)
aia oneHku komnerennuii OIIK-1, OIIK-4, ITK-1

JUHEHNHAS 1 BEKTOPHASI AJITEBPA

MaTtpuupbl, TUIIBI MATPHLI.

Onepauuu ¢ MaTpullaMu, UX CBOMCTBA.

YMHOK€eHHUE NPAMOYTOJIbHBIX MaTPHILL.

MarpuuHnasi popma 3alucH CUCTEMbI TMHEWHBIX aNreOpandeckux ypaBHEHHM.
Onpenenureny U UX CBOMCTBA.

[Tonsatue onpenenutens. MUHOPHI U anredpanyecKue JOMOTHEHHS.

CucTeMbl TMHEWHBIX anreOpandyeckux ypaBHEHHUM, OCHOBHBIE TOHATHS U ONPEACICHHUS.
IIpaBuiio Kpamepa peleHus cucTeM JMHENHBIX YpaBHEHUH.

OOparHast MmaTpuIila U €€ BEIYUCIICHHE. Y CJIOBUE CYIIECTBOBAHMS 0OpaTHON MAaTPHUIIBI.

LRI R WD =
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10. Pemenne cucreM TUHEHHBIX alreOpandecKux ypaBHEHUH METOIOM 00paTHOW MaTpHIIBI.

11. Meton I'aycca penieHrst CUCTEM JIMHEMHBIX YPaBHEHUM.

12. Penienne npon3BOJIbHBIX CUCTEM JIMHEWHBIX ypaBHEeHU MeTooM ["aycca.

13. Panr matpunsl. Teopema Kponekepa — Kanemn.

14. OnHopoaHbIE CHUCTEMBI JTUHENHBIX ypaBHEHUN. Kpurepuil cyiecTBoBaHUSI HETPUBUAIBHBIX pe-
HICHUH.

15. IloHaTrEe BEKTOpa U IMHEWHBIE ONIEPALIMN HaJ BEKTOPaMH, CBOMCTBA ONEpaLvii.

16. JIuneiinass KOMOUHAIIMS BEKTOPOB.

17. JIuneliHas HE3aBUCUMOCTb U JIMHEHHAs 3aBUCUMOCTb F€OMETPUUYECKHX BEKTOpoB. Kputepnii
JMHEHNHON 3aBUCUMOCTH.

18. ITonsitue 6a3uca. KoopauHatel BekTopa.

19. OpToHOpMUpOBaHHBIH 0a3uc. PaznoskeHune BEKTOpa 1o BeKTopaM Oasuca.

20. YnopsanoueHHasi TpoiKa BEKTOPOB.

21. CxansipHO€, BEKTOPHOE U CMEIIaHHOE MPOU3BEACHIE BEKTOPOB B OPTOHOPMUPOBAHHOM Oas3uce.

22.YcioBusi OpTOTOHAIBHOCTH, KOJUIMHEAPHOCTH U KOMIUIAHAPHOCTU BEKTOPOB.

MATEMATHYECKH AHAJIN3

[lonsTHE NIEpEMEHHON BEIMYMHBI U 00JIACTH €€ U3MEHEHUS.

noHsATHE (YHKIIMOHALHON 3aBUCUMOCTH, Ki1acCupukamus GyHKIIAN.

OnpeneneHue U TUMBI YUCIOBON MOCIEA0BATENBHOCTH.

[Ipenen unciaoBOM MoOCHeAOBATEIBHOCTA. Apru(MEeTHUECKHE OTIEpalliy Ha/I MOCIEI0BATEIIbHO-

CTSIMHU.

5. VYcnoBus CymecTBOBaHMsS KOHEYHOTO Tpejesia YUCIOBOM TociieoBaTebHOCTH (Teopembl Ko-
mu u Beliepirpacca).

6. Bropoli 3ameuaTenbHbIN Mpeed.

7. llpenen ¢ynxmun. OnpenencHus. ['eomeTprudeckas HHTepHpeTalMs HOHATHS Tpenena (QyHK-

uuu. CBOMCTBA MPEETOB.

BeckoneuHo maibie, 6eCKOHEUHO OObIINe (DYHKIHH.

I1epBblii 3aMedaTeNbHBIN TPEAE.

10. beckoHeyHO MaJjble BEIMYUHBI. DKBUBAJICHTHbIE OECKOHEYHO Majble U UX UCIOJIb30BAHUE MIPU
BBIUKCJICHUH NpeesioB. Tabnuia 3KBUBAJICHTHBIX 0ECKOHEYHO MaJIbIX.

11. HenpepbIBHOCTh (PYHKIIMM B TOUKE U Ha mpomexyTke. OpHocToponHue npenensl. Knaccudu-
KaIusi TOUYeK pa3pbiBa rpaduka.

12. CpoiicTBa (yHKIMH, HETIPEPBIBHBIX Ha OTpe3ke (Teopembl Beitepmrpacca, boismano — Komm).

13. IlpousBoanas. ['eomeTpudeckuii u Gu3MUECKUil CMBICI MPOU3BOAHON. KacaTenbHas 1 HOpMaib
K IUIOCKOM KPHBOM.

14. Tabnuia mpou3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (DYHKITHIA.

15. CBs3b MKy CYIIECTBOBAHHEM ITPOU3BOAHOMN (PYHKIIMU B TOUKE U HEMPEPHIBHOCTHIO (DYHKIIUU
B TOM 7K€ TOUKE.

16. IIpou3BonHast CyMMbl, TPOU3BEACHUS, YaCTHOTO. [Ipon3BomHas CIOXKHON U 0OpaTHOU (YyHK-
LY.

17. Ilpon3BoHas MapaMeTPUUYECKH 3alaHHON (PYHKIIUH.

18. TlpousBoanHas GyHKIIUU, 3aJaHHON HESBHO.

19. TuddepeHnupoBanme cIoKHOM MOKa3aTenbHOU QYyHKIINH.

20. uddepennupyemocts. quddepennnan. I'eomerpudeckuii cMbic quddepeHiuana.

21. IIpousBonansie U 1udhepeHIanbl BBICIIMX MOPSIKOB.

22. OcHoBHBIE Teopembl auddepeHnanpbHoro ncuucienus (reopema depma, reopema Poss, teo-
pema Jlarpanxa, Teopema Komn).

23. IlpaBuno Jlonurans.

24. Muorounen Teiopa u ero cpoiictBa. @opmyna Teitnopa. Ocratounsiiit uieH Gopmyisl Teii-

nopa B popme Jlarpanxa u [leano.

=

o >
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25.
26.
27.
28.
29.
30.
31.
32.

A

= X

A e

9.

10.
11.
12.
13.
14.

15.
16.
17.
18.
19.

20.

1.

AcumnToTsl rpaduka GyHKIMH.

OxctpemyM. HeobxoauMoe ycimoBue IKCTpeMyma.

JlocTaTouHble yCIOBUS IKCTPEMyMa.

Joctarounoe yciaoBue Bo3pactanus (yObiBaHUs) (PyHKITHH.

Haubounbuiee u HauMeHbIee 3HaUCHUS (PYHKIIMH HA OTPE3Ke.

BrImykiiocTb, BOTHYTOCTb, TOUKa Meperuda. JlocTaTouHOE yCIIOBUE BOTHYTOCTH (BBIMYKIIOCTH).
Heo6xoaumoe ycnoBue To4kH neperuda. Jlocratounoe ycioBue neperuoa.

OO6mras cxema MOCTPOCHHsI M KiCClIeTIoOBaHus rpaduka yHKITUH.

OYHKIMHU HECKOJIbKUX IEPEMEHHBIX

Omnpenenenre U TeOMETPUIECKUI CMBICT QYHKIIUU ABYX MEPEMEHHBIX.

Jluauu ypoBHS YHKIMHU JABYX NEPEMEHHBIX.

YacTHble Mpou3BOAHbIE (PYHKIUN HECKOJIBKUX MTEPEMEHHBIX, UX T€OMETPHUUECKUN CMBICT
OYHKIMH HECKOIBKUX MEPEMEHHBIX, TOHITHE MOJIHOTO nuddepenmana.
HuddepennmpoBanne cI0XHBIX GYHKITUNA HECKOJIBKUX TEPEMEHHBIX.

[Tpon3BoAHBIEC BBICHIMX MOPSIKOB (YHKIMH HECKOJIBKHX ITepeMEeHHBIX. CMelIaHHbIe TPOU3BO/I-
Hbele. Teopema IlIBapua.

[TpousBonHast (YHKIIUU HECKOIBKHUX TIEPEMEHHBIX TI0 HAMIPABIICHUIO.

[Ipon3BoHas IO HAITPABIICHUIO U TPAUEHT CKAJISPHOTO MOJIS.

DkcTpeMyM (DYHKIIMHA HECKOJIBKUX MTEPEMEHHBIX.

. HeoOxonumoe 1 octaTouyHOE yCIOBUS SKCTpeMyMa (PYHKIIMH IBYX MEPEMEHHBIX.

HUHTEI'PAJIBHOE MCYUCJIEHUE

[TepBooOpasnas, HeonpeAeIeHHBIN HHTerpall. Tabirila OCHOBHBIX HHTETPAJIOB.

3ameHa NepeMEeHHON U HHTETPUPOBAHKE 110 YACTSIM B HEOIIPEIECIIEHHOM UHTErpase.
WuTerpupoBanne ¢ MOMOIIBIO MOABEACHUS MOJ1 3HaK nuddepeHmana.

WHTerpupoBanue paioHaIbHBIX Jpo0ei.

WNHTerpupoBaHue no 4acTsM U 3aMEHA IEPEMEHHON B OIIPEIECIEHHOM UHTETpase.
WNuTerpupoBanne TpPUrOHOMETPUIECKUX (DYHKIIUNA, OCHOBHBIC TTPHEMBI.

HNHTerpupoBanne upparmoHaIbHBIX (QYHKITUH.

VYHuBepcanbHas TPUTOHOMETPHUUECKas OICTAHOBKA.

OmpeneneHHbIN UHTETpal U ero cBoiicTBa. @opmyna Heiotona — JleiGuuna.

[TpunoskeHus OoNpeeIeHHOTO HHTErpaja K PeIICHHIO TeOMETPUIECKIX U (U3MUECKUX 3a/1a4.
Brrunciienue miomanei ¢ noMoIibo ONpeeIEeHHOro HHTerpana.

Brruncnenue miomaay u JUIMHB KPUBOM, 3aJJaHHON ypaBHEHUSIMHU B TIapaMeTPHUECKOl dopme.
Beruucnenue mioniaan KpUBOJIMHENHOTO CEKTOPA B MOJISPHBIX KOOPINHATAX.

Boruucnenue miomaneir B MPSMOYTOJIbHBIX M TOJSPHBIX KOOPAWHATAaX C IMOMOIIBIO OIpe-
JIEJICHHOTO MHTErpaa.

Boluucienue AuMHbI 1yTH C TIOMOUIBIO0 OMPEACIEHHOI0 HHTErpalia.

Brrunciienne JivHbI 1yru KpUBOH, 3aIaHHON TapaMETPUUYECKH.

Brruncnenne oobeMa Tena BpalieHus ¢ TOMOIIBIO ONPEeIeTICHHOTO0 HHTETpaa.

Brruucnenue mioniaan NoBEpXHOCTH TeJa BPALICHUS.

HecoOcTBeHHBIE HHTETPAIBI TIEPBOTO M BTOPOro TUMA. [TOHATHS CXOAUMOCTH U PACXOAUMOCTH
HECOOCTBEHHOTO MHTErpaJa.

Heco6cTBeHHBIE MHTETPANIbI OT Pa3phIBHBIX (PYHKITHIA.

OBBIKHOBEHHBIE IU®GPEPEHIIUAJIBHBIE YPABHEHUWSA

OCHOBHBIC TOHSTHS TEOPUH OOBIKHOBCHHBIX IU(QEpPEeHIINAIbHBIX  YpaBHEHUI IIEPBOTO
HOpsI/IKA: OIpe/eleHne OOBIKHOBEHHOro AuddepeHnnanbHoro ypaBHEHHs, (OpPMBI 3alHCH

40



10.

11.

12.

13.

14.

15.

16.

17.

OOBIKHOBEHHOTO (P PEepeHIINATBHOTO ypaBHEHHUS IEPBOrO IOPSAIKA, MOHATHS OOIIEro u
YAaCTHOT'O PELIEHUH, OOIIEro ¥ YaCTHOIO HMHTErpasloB.

[MocranoBka 3amaun Ko mis nquddepeHnnanbHOro ypaBHEHUs IIEpBOro MOPsiIKa.

Teopema cymiecTBOBaHUS U €IMHCTBEHHOCTH peleHus i Au((epeHInalIbHOr0 ypaBHEHUS
NEPBOTO MOPSIKA.

['eomeTpuueckmii CMbICT 00LIEr0 HHTErpajga OOBIKHOBEHHOI'O JI.y. IEPBOrO MOpPsAKA.
JuddepeHunanbaple ypaBHEHHs] MEPBOIO MOPSAKA C pa3AelCHHBIMH M Pa3IeSIOIIUMUCS
HEPEMEHHBIMH.

Jluneiinsle nuQQepeHnranbHble  YpaBHEHUS MEPBOTO  MOpsAKa. Meron Bapuanuu
MIPOU3BOJIbHOIN TOCTOSTHHOM.

Juddepenunansapie ypaBHeHUS #-ro nopsiika. OCHOBHBIEC MOHATHS: (DOPMBI 3aIUCH, TTOHATHS
00111er0 ¥ YaCTHOTO PEIICHUMN.

IMocranoBka 3amaum Komm u kpaeBoil 3amaud aisi OOBIKHOBEHHOTo au(depeHInanbHOTo
YPaBHEHMs 1-T'O MOpsAKa.

WnterpupoBanue auddepeHInanbHbIX ypaBHEHUH 7-TO TOPsSAKa METOJOM TOHMXKEHHS
Hopsi/IKa.

Jlunelinsle ogHOpOAHBIE NU(QepeHraIbHble YpaBHEHH BTOporo nopsiaka. Ooue cBoiicTa
pELLICHHI: TOHATHS JIMHEMHO 3aBHUCUMBIX M JIMHEWMHO HE3aBUCHUMBIX PEIICHUH, OMpPEaeIIUTENs
Bponckoro, nouaTue ¢gyHaaMeHTalIbHOW CUCTEMBI PELICHUH,

Teopema o crpykType oOmero pemeHus OOBIKHOBEHHOIO JIMHEHHOrO OJHOPOJHOIO
TuQdepeHINaIbHOr0 YpaBHEHUS BTOPOTO MOPSIKA.

JIuHeliHble OHOPOJHBIE TU(PPEpEHIMATIbHbIE YPAaBHEHUS BTOPOrO MOPSAAKA C MOCTOSIHHBIMU
koo duumenTamu.  XapakTepUCTUUYECKOE ypaBHEHHE, €ro CBs3b ¢ JuddepeHInaIbHbIM
YPaBHEHHEM.

Bun dyacTHBIX pemieHHi — JTUHEWHOTrO  OAHOPOMHOTO  TU(QEpeHIHATBLHOIO  ypaBHEHUS
BTOPOIr00 MOPAJKAa C MHOCTOSHHBIMH KO3((uIMeHTaMH B 3aBHCHMOCTM OT BHMJA KOpHEH
XapaKTEePUCTHUECKOTO YPaBHEHHUSI.

Jlunelinbie HeomHOpOaHBIE nuddepeHImaibHbie ypaBHEHUsA. TeopeMa O CTPYKType OOIIero
peleHus.

Pemenne 5MHEHHBIX HEOOHOPOAHBIX IU(PQPEpeHIHATbHBIX  YpaBHEHUH C IOCTOSHHBIMU
ko puumenTamu. Meron moadopa 4aCTHOTO peIICHHs I IPABBIX YacTel BUIa

f(x)=P(x)e”, f(x)=M cosfx+ Nsin fx,
f(x)=P(x)e™ cos fx+ Q(x)e™ sin fx.

Pemienne nMHEWHBIX HEOMHOPOAHBIX AU(PEpEHIINATBHBIX YpPaBHEHUI METOJOM BapHaIluU
IIPOU3BOJIBHBIX TOCTOSIHHBIX.

Cucrembl muddepeHmanpHplx  ypaBHeHud. [loHsATHE HOpManbHOU cuctembl. [ToHSITHS
00IIIero W YacTHOTO PEIICHHWH cHUCTeMbl. Teopema o mnpuBeAcHUU AU dHEpEeHITNATEHOTO
YPaBHEHUS 1-TO TOPAJIKA K HOPMAJIbHOM cUcTeME. MeTOo 1 UCKITFOUEHHSI HEU3BECTHBIX.

KommiekT 3aganuii 1151 BBIMMOJTHEHUS
pacdyeTHo-rpapudeckux pador (PI'P)
aia onenku komnerennuii OIIK-1, OIIK-4

110 AU CHUITJIIMHEC Bricmast MaTeMaTHKa
(HaMMEeHOBaHHE AUCLUIIIIMHBI)

Ilo anredpe
3ananus aaa nposepku kommnerenunu OITK-1

PI'P Ne 1, yactp 1

3aganue Nel. Jlansl MaTpuipl A =

-1 1 0 2
1 3 2| unuB=0 -3 3
4 0 -3 1
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BrinonsuTs geiicteus: A +8B' .
3amanne Ne2. [TpoJ0JKUTH JAHHOE MATPUUYHOE paBeHCTBO (2A4+3B)’ —4A4> —6AB =...
Y TIPOBEPUTH €T0 AJisi MaTpull A U B 13 epBOro  3aJaHus.
3aganue No3. BEIYHCIUTH OMPEACIUTENb ABYMS CITIOCOOAMHU: Pa3IOKEHUEM TI0 TIEPBOM CTPOKE U
Pa30oKEHUEM I10 TIEPBOMY CTOJIOIY.
I 0 -1 2
02 1 -1
I 1 -1 1
I 1 -2 1

3ananue Ne4. JInis JaHHOM MaTpUIIBl HATH 00paTHYIO MaTpuiy. Crenars IpoBepKY.

1 0 2
I 1 0.
-1 2 3

3amganue Ne5. Pemnth MmaTpuuHoe ypaBHenne AXB = C (maiitu X). Cuenars MpoBEpKY.

L)l

3aznanue Ne6. Haiitu panr maTpuisl.

1 -1 2 3 7
0 4 3 1
2 &8 9 15
3 -8 2 6 20

PI'P Ne 1, vacts 2
3aganue Nel. Pemmuth cuctemy merogom Kpamepa. Caenats npoBepky.
X +4x, —x; =-2
2x, +2x,+3x; =7
3x,+6x, —2x;, =1
3aganue No2. Pemuth cuctemy u3 Nel MeTogoM 0OpaTHON MaTpHIHI.
3aznanue Ne3. Pemnts cucremy us Nel merogom ["aycca.
3aganue No4. PemunTh HEOTHOPOIHYIO cCUCTEMY MeToioM ["aycca. Halitu obiiee pemenne u 4acT-
HOE pellIeHHE.
X +x,+2x;+3x, =5
3x, +2x, —4x, - 2x, =1
5x,+4x, + 4x, =11
3amganue NoS. PemuTh omHOpOHYIO cucTeMy MeToaoM ["aycca. Halitn obmee pemenne u OCP.
2x, +6x, =9x,-9x, =0
4x, —5x; +x,=0
3x,+3x, - 7x;—4x,=0"
X, —3x,+2x; +5x, =0
PI'P Nel, yacts 3
3amanme Nel. TTokasatk, 4To BEKTOPEL /71, 1, P OOPasykoT 6a3UC B IPOCTPAHCTBE U PAIOKHTH

BekTop @ 1o 3tomy basucy: m =(1,-1,2),n=(2,0,3), p=(-2,-L1),a =(5,—-4,13).
3amanue Ne2. JlaHbl BEKTOpbl 71 M 71 . BBIICHUTH — KOJUIMHEAPHBI JIM BEKTOPHI @ U b.

m=(28,-8,8),7 =(-21,6,-6), a=2m+i,b =21 —m.

AN
n|=2,(m,n)=135", a=6n-m.

, €CIIN |W|=6\/§,

3amanue Ne3. Halitu ‘C_l
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3amanue Ned. Jlan A ABC . Haiitu £ B,ecm A(1;-1;2),B(3;3;2),C(7;1;2).
3azmanue NoS. [lpu kakux x' BEKTOpbl a H b NEPIEHIUKYIISAPHBI?
a=(x;1;-4),b =(x-3;12; x).

3ajanne Ne6. Haiitu muiomaip mapamieorpaMma, IIoCTPOEHHOT0 Ha BEKTopax a u b .

m|=12, z

VAN
a=2m-5n,b=m+n, n|=3,(m,n)==

6

3aganue No7. Haittu miomans tpeyronsauka ABC, ecmu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3ananve Ne§. JlaHbl BEKTOpHl @, b, C . BBISACHUTDL — KOMILIAHAPHEI JIU BEKTOPEL. Eciiu BeKTOpLI He

KOMILIAQHAPHBI, TO HaliTH 00bEM TapasIeNenue/a, MOCTPOSHHOTO Ha BEKTopax d, b, ¢ u ompe-

JETUTh — KaKylo TPOHKY OHH 00pa3yIoT.

a(1;-1;5),b(2;4;-2),¢(3;0;1).

Ilo BBeeHUIO B MaTeMAaTHYECKHUI AaHAJIN3
3aganus nas nposepkn komnerenuuii OIIK-1, OIIK-4

1. HaiiTu mpou3BOAHYIO V. :

a) y=arctg’ In

6) y=(vx)

x+2
3
B) sin(x—2y)+x—:7x r) x=e'cost, y=e' cost
2. Haiitn lim[l— ! j
ool x arctgx

2

3. TIpOBECTH TOTHOE HCCIIENOBAHNE H TOCTPOUTH rpaduk f (x)=x +L
. =

1. Bbluncnuth npenessbl:

n+l n-1 .

Llime "> 2 im 3% 3 fim (1-30)"

T R x—0 1—¢* x—>+0
2. BBIYKCITUTE TPOU3BOIHBIC:

cos 6x .
= 2. y=arctg’ +sinln2x
7 3sin(12x+1) 7 . 1—2y2
+4 2
1. IToctpouts rpaduk: y = al ; v=
x+2 x+2

2. Haiitu npenensl:

(2—}1)2—(1+n)2 \/E—\3/8n3+3

1) lim 2)lim
”—’w(1+n)2—(2—n)2 e Hpt54n
(27 +3Y .
3) lim| 2% 4) hmn(\/n2+1—n)
n—om 27’1 +1 n—ow
0, x<-rx
3. HccnenoBath Ha HEMPEPHIBHOCTD U BHIIOJIHUTH YEPTEekK: ¥ =<sinx, —z <x <0
7, x>0
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ITo nHTErpaam

3ananus 19 npoBepku kommnerenunu OINK-4
HeonpeaeseHHbI HHTErpaJI
HajiTu uHTErpajbl.

1“-\/@+3d 5 J-sm2xd 3J-

COS X COS™ X

cos(2 5\/_)

dx 6. j(l —3x)cos 5xdx

dx 4J- S5x+1 ax J-
2x~/Inx '\/x2-|—2x+
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OnpenesieHHbIH HHTErPAJI
3aganus nas npoBepkn komnerennuu OITK-4
. Haiitu mimomans Gurypsl, orpaHU4eHHON rpadukamMu QyHKITHH.
. Haiitu mmomaas Gurypsl, OorpaHu4eHHON JTUHUSMH, 3aJaHHBIMH YPaBHEHUSIMHU B TOJISIPHBIX KO-
OpAMHATaX.
3. Haiitu o6beM Tena, 00pa3oBaHHOTO BpaieHueM Guryp. /s HeueTHbIX BAPUAHTOB — OTHOCH-
TenbHO OcH 0X, I YETHBIX BAPMAHTOB — OTHOCHUTENBHO ocH (y.
4. BbIYMCIUTD AJUHBI IyT KPUBBIX:
a) 3aJJaHHbIX YPaBHEHUSAMU B NPSAMOYTOJIbHON CUCTEME KOOPUHAT;
0) 3aJaHHBIX YPaBHEHUSIMH B MOJSIPHBIX KOOPAMHATAX — [ YETHBIX BAPUAHTOB,
YPaBHEHUSMHU B ITapaMEeTPUUECKON (popMe — J17Isl HEUETHBIX BApUAHTOB.
5. BBIYMCIUTP MJIOMIAIN IOBEPXHOCTH, 00Pa30BaHHOM MPH BpaIleHUH BOKPYT ocu 0X KPHUBOH.
6. BplunciauTh HeCOOCTBEHHBIE MHTETPAJIbl UM YCTAHOBUTH UX PACXOAUMOCTb.
YcnoBus 3a1a4y
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Oo0ObikHOBeHHbIE MU epeHIHATBHbIE YPABHEHUS
3aganus nis nposepku komnerenuuun OIIK-4

Pewnts ypaBHeHUs:
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dy _3x+2y+1
dx x+1
4, )ceyzabc—k(xzyey2 +tgy)dy =0.

Pemmnts 3amaun Komm 151 ypaBHEHUI:

d 2 3
5. —=5-7 y=1,
6. 4y +x°y=(x"+8)e >y, y(0)=1.

Pewnts ypaBHeHUs:
7. y"+25y=2cos5x—sin5x+e™,

8. y”—3y'+2y=(3+17x).
9. Pemuts kpaeByro 3amauy: Y +2y'+5y=-3sin2x, y(0)=1, y(%) =0.
Pemnts cucteMsl ypaBHEHUM:
10, {z":y—z, 1L {y::4y—3z+sinx,
y'=z-y. z =2y—z—cosx.

Kpurepuu ounenku:

- OLICHKA «3a4TE€HO» BBICTABIISIETCS CTYJIEHTY, €CJIA OH PETYJISAPHO B TEYEHUE CEMECT-
pa NpenCcTaBiIsl PELIEHUS 33/1a4, BBIIOJHWJI IOJHOCTBIO BCE 3aJJaHUS U UX 3AILMUTHIL,
OTBETHB Ha BOIIPOCHI ITPENIOJABATEILS;

- OLICHKA «HE 3a4YTEHO)» BBICTABIISETCA CTYACHTY, €CIIM OH HEPETYISPHO B TEUCHME
ceMecTpa NMPEACTaBIIsA PEIEHUs 3a/1a4, BBIIOJIHWI 3aJaHUsl HE TOJHOCTBIO WUJIU BO-
o011e He MpeAcTaBisul paboThl HA MPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOUHOCTH
B OTBETaX Ha BOIIPOCHI IIPEMIOJABATEIIS.
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