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1. Ilepeyens NJIaHNPYeMbIX Pe3yJIbTATOB 00yUeHUsI M0 JUCHUIIHHE,
COOTHECEHHBIX C IVIAHUPYEMBIMHU pe3yJIbTATAMHU 0CBOEHHSI 00pa30BaTeJIbHOM

NPorpamMMmbl

B pesynbrate ocBoenusst OIIOIl OakanmaBpuata oOydwaromuiicsi JOJKEH OBJIAJIETh
CIICIYIONIMMH PE3yIbTaTaMu O0yUCHHUS 110 AUCIUTUIHHE:

Koanl Pe3yabTaThl 0CBOCHUA Ilepeyenb MIaHUPyeMBbIX
KOMIIeTeH Uil oon pe3yJIbTaToOB 00y4YeHHus 10
Cooeporcanue TUCHHUILINHE® *
KomnemeHnyuil*
OIIK-1 CriocobeH npuMeHsTh 3 -1 3Hars:
CCTCCTBCHHOHAYHHDIC 1 0a30BbLIC  3aKOHBI C€CTCCTBCHHOHAYYHBIX

o0IIenH)KeHEPHBIE 3HAHMS,
METO/Ibl MATEMaTHYECKOTO
aHaJIM3a ¥ MOJICITUPOBAHUS B
UHXCHEPHOI IeSTENbHOCTH,
CBSI3aHHOM C MTPOCKTUPOBAHUEM
U KOHCTPYHUPOBaHHEM,
TEXHOJIOTUSMH IPOU3BOICTBA
npuOOPOB U KOMILJICKCOB
[IMPOKOTO Ha3HAYCHHSI

JUCHMIIIIMH, OCHOBHBIC MAaTCMaTU4YCCKUC
3aKOHBbI, OCHOBHBIC q)I/ISI/I‘{CCKI/Ie SIBJICHHA,
IMpOoUECCChI, 3aKOHBI )51 rpaHulbI ux
IMPUMCHUMOCTH; CYIIHOCTb OCHOBHBIX
XUMHUYCCKHUX 3aKOHOB U ﬂBHeHHfI; MCTOBI
MAaTEMATUYCCKOI'O MOICIINPOBAHUA,
TCOPCTUYCCKOTO W OBKCICPHUMCHTAJIBHOI'O
HCCIICOOBaHUA

V -1 YmMmers:

BBISIBJISITH €CTECTBEHHOHAYYHYIO CYLIHOCTb
npoOiieM,  BO3HMKAKOIMIMX B XOJE
npodeccuoHaIbHON NESITEIHOCTH,
IIpUBJIEKATh TUISt ux pelieHus
COOTBETCTBYIOIUI ¢dusuko-
MaTeMaTUYECKUH armnapar

B -1 Branets:

MaTeMaTH4YeCKUM anmnapaTom st
pa3paboTKW  Mojened  MpoLEeccoB U
SIBIICHU, PEIICHUS] TPAKTHYECKUX 3ajad
npoQeCCHOHAIBHON NEeSITeTbHOCTH;
HaBbIKAMU  HCIIOJI30BAaHUSI ~ OCHOBHBIX
o0uIepu3NYECKUX 3aKOHOB U IPUHILIUIIOB

2. Mecro nucnuninnbl B cTpykrype QOOII 6akanaBpuara.

JucuuniauHa peanusyercs B paMKax 0a30BOM 4acTH.

JIst ocBOEHUsI AUCIUILIMHBI HEOOXO0IUMBbI KOMIIETCHIIMH, C(OOPMUPOBAHHBIE B paMKax
U3YYCHUS CICAYIOMUX AUCIUILUINH: «Matemarnueckuii aHanusy, «JIuaeitHas anredpa u
AHAIUTUYECKAsT TEOMETPHSI».

JucuunnvHa « BeKTOpHBIM U TEH30pHBIA aHAIU3», TaKXKe Kak U «Marematuueckui
aHAJIM3», SIBJSICTCS OJTHOM M3 OCHOB JIUIS U3Y4YeHUs TucHUIUINH «/luddepennunanpapie u
VHTETPAIbHBIE YpaBHEHHS», « DyHKIMOHANBHBIA aHAIN3», « Teopuss BEpOATHOCTEU WU



MaTeMaThyecKas: CTaTUCTHKa», «YpaBHEHUS MaTeMAaTHUYEeCKOM QU3MKK», a TakKke
OCHOBHBIX Pa3/eiIOB (DU3UKH.
Jucuunnuna uzyyaercs Ha Il kypce B 3 cemectpe.

3. O0beM UCHMIUIMHBI B 32a4eTHBIX €IMHUIAX ¢ YKAa3aHHWEeM KOJHYeCTBa
aKaJieMH4YecKNX YacoB, BbIJeJEHHbBIX HA KOHTAKTHYI padoTy 0o0ydawiuumxcsi ¢
npenogaparejeM (0 BHAAM 3aHATHH) M HAa CaAMOCTOSTEJbHYH PpadoTy
o0yyarimmxcs

3.1. O0vém oucyunaunsvl no 6UOAM yUeOHBIX 3aHAMUL (8 Uacax)

dopma o0yueHHst (BHOCITCS JaHHbBIE 1O
peanuzyeMbiM Ghopmam)

Bit DaGoTLI Ounas 3aouHasn
AP Cemectp Kypc
Ne3 Ne

Kosin4ecTBO 4acoB Ha BHJ paboThI:

KonTakTHas padora 00y4aromuxcs
¢ mpenogaBarTejaeM

AyIuTOpPHBIE 3aHATHS (6ce2o) 64

B TtoMm uucie:

JleKyuu 39
(nexyuu 8 uHMepaKmuHou gopme)
npakmuiecxue 3aHamus 32

(npaxmuueckue 3aHAmus 8
uHmepaxmueHou ghopme)

nabopamopuvie 3ausamusl 0

HpOMe)KyTO‘lHaH aTrrecranus

B TtoMm uucie:

3auyem -
IK3AMEH 54
CamocTosiTeJIbHAsI padoTa 26
00y4YaroImmuxcs
CamocrosiTesibHasA paboTa 2%
o0yyarwiumuxcs (écezo)
B Tom uucie:
npopaboma yuebHo20 5
(meopemuueckoeo) mamepuaia
8bINOJIHEHUE UHOUBUOYATbHBIX 8
OOMAWHUX 3A0AHUL
Nn0020MOBKA KO 8CemM 8UOAM 5

KOHMPOJIbHbLX UCNBIMAHUT mexKyuieco




KOHMPOJIsL yCnegaemocmu (6 meueHue
cemecmpa)

N0020MOBKA KO 6cem 8UOaM
KOHMPOIbHBIX UCHBIMAHULL

. 7
NPOMENCYMOYHOU ammecmayuu (no
OKOHYAHUU ceMeCmpa)
Bcero (4acwhi): 144
Bcero (3aueTHble eIMHUILBI): 4




4. CoageprkaHue TMCHUIUIMHBI, CTPYKTYPUPOBAaHHOE MO TeMaM (pa3jeaM) ¢ yKa3aHHeM OTBEJ€HHOT0 HA HUX KOJIMYeCTBA
aKaJeMU4YeCKMX YaCOB U BUI0B Y4eOHbIX 3aHATHH

4.1. Pazoenwt oucyuniunsvt u mpyooemKoCcms no 6U0aAM y4eOHbIX 3aHAMUIL (6 AKA0eMUYEeCKUX YaAcax)

Buabl yueOHo# padoThI
(B yacax)
Ne
w/ HaumeHnoBaHue pa3jiesa /TeMbl IMCHUIIHHBI Ounasi popma oOyueHns:
Jlexk | IIp BH:ay CPO

1. HMuTerpaJsl, 3aBUcsilige 0T napaMeTpa 4 4 4

1.1. | CoOcTBEeHHbBIEC HHTETPAJIbl U HECOOCTBEHHBIE MHTETPAJIbI, 3aBUCSIIIUE OT MapaMeTpa 2 2 2

1.2. | Uuarerpansl Diinepa. Unterpan Oypee. 2 2 2

2. KpaTHble nHTErpaibl 8 8 2

2.1. | Onpenenenue u CBOWMCTBA JBOMHOTO U TPOMHOTO MHTETpasia. CBEJCHHE K TOBTOPHOMY 2 2 1
MHTETpaTy. 3aMeHa MepeMEHHBIX B KPATHBIX HHTETpaJIax.

2.2. | [lpunoxxeHus ABOMHOTO M TPOMHOTO MHTErpasia. [loHATHE 0 MHOTOMEPHBIX HHTETpasiax. 6 6 1

3. KpuBoJinHeliHble M NOBEPXHOCTHbIE HHTETPAJIbI. 6 8 4

3.1. | Kpuonuneiinbie unterpanst 1 u 2 poga. ®opmyna ['puna. ¥YciaoBue He3aBUCUMOCTH 2 4 2
KPUBOJIMHEIHOTO MHTETpasia OT MyTH WHTETPUPOBAHU.

3.2. | I[loBepxHocTHhie wmHTerpamnbl. [Inomans nosepxHoctu. [loBepxHOCTHBIE HHTETpaNBI 1-010 | 4 4 4
poxna u 2-oro poga. ®opmyna Ocrporpaackoro. Dopmyna CTokca

4, JJIeMEHThI BEKTOPHOT0 AHAJIN3a 2 2 2

4.1. | CxangpHble U BEKTOpHbIE MOJs. ['paguent ckansipHoro nmoss. [IoTok BEKTOpHOTO MoJIs. 1 1 1
Juseprenuus. Hupkyisinus. Potop.

4.2. | luddepennmanpapie onepanyyd BTOPOro MOPSIKa . 1 1 1

5. KommiekcHblie yncaa. DyHkuun 4 4 5
KOMILJIEKCHOT'O IIepeMEHHOr0.




5.1. | KommuiekcHble uncna u onepauuu Haa Humu. [Ipocreiinme QyHKINN KOMIUIEKCHOTO 1 2 3
MIEPEMEHHOTO.
5.2. | AuddepeHumpoBanre u HHTETpUpoBaHre GYHKINUNA KOMIUIEKCHOTO EPEMEHHOTO 2 1 2
5.3 | Pansr. 1 1 2
6. Oco0ble TOUKH, BIYETHI, NTPUJI0KEHHUS. 4 4 5
6.1. | Knaccudukaius ocoObIX TOUEK U BHIYETHI B HUX. 2 2 2
6.2. | [IpunoskeHus: BEIUETOB JIJIs1 BBIYUCIICHUS HHTETPAJIOB 2 2 3
7. OnepannoHHoe MCYNCIEHNE 4 2 4
7.1. | IIpeobpazoBanue Jlamnaca. OpuruHan u u3o0paxeHUe U UX CBOMCTBA. 2 1 2
7.2 | IlpunoxxeHus 2 1 2
Hroro 3a 1 cemecTp: 32 32 26
Bcero: 32 32 26




4.2. Cooepotcanue oucyuniunvl, CmpyKmypupoeannoe no pazoeiam (memam)

Jlexyuonnwiui Kypc

HaumeHnoBaHnmue Conep:xanue
Ne pasjaesia /TemMbl
TUCHMILTHHBI
1. HNurerpagsl, 3aBucsiiue OT napaMerpa
1.1. | CobcTBEHHDBIE N HenpepbIBHOCTh, HHTETPUPYEMOCTB,
HEeCOOCTBEHHbIE muddepeHpyemMocTb. 3aBUCUMOCTD MIPEIETIOB
HHTErpaJibl, WHTETPUPOBaHUs OT napamerpa. HecoOcTBeHHBIE
3aBHUCSHIIHE OT MHTETpaJjbl, 3aBUCSIINE OT mapameTpa. [lonstue
napaMerpa PaBHOMEpPHOW CXOJIMMOCTU. HenpepbIBHOCTS,
UHTETPUPYEMOCTh U UG PEpEeHITUPYEMOCTh
HECOOCTBEHHBIX UHTETPAJIOB, 3aBUCSIIUX OT
napamerpa. Jlumepamypa: 1,6,8
1.2. | MaTerpainl [Mamma-dpynknusa u bera-gyukius. OcHOBHBIE
Diinepa. Uuterpan | coiictBa [IpeobpazoBanue dypne u oOpaTHoe
Dyphoe. npeobpazoBanue Oypwe. Jlumepamypa: 1,6,8
2. KpaTHble HHTErpajibl
2.1. | ABoiiHble 1 Mepa minockux ¢uryp. CBoiicTBa U3MEPUMBIX QUTYP U
TPOWHBIE pUMepbl U3MEPUMBIX Puryp. O0bEMBI
HHTErpajbl UWIMHAPUYECKUX Ten. [loHdaTHE IBOMHOTO M TPOMHOTO
uHrerpaia. HeobxoaumMoe u Jo0CTaTOUHOE YCIOBUE
uHTerpupyemoctu pyHkuun. Kiaccel ”HTErpupyeMbIx
¢bynkuuii. CBoMCTBa IBOMHOTO U TPOMHOTO
uHTerpana. CBeleHre KpaTHOr0O UHTErpana K
NOBTOPHOMY MHTErpany. Jlumepamypa. 1,6,8
2.2. | 3ameHna 3aMeHa MepEMEHHBIX B IBOTHOM U TPOWMHOM
IepeMeHHbIX B unterpane. Skobuan. [TonsipHas cuctema KOOpAUHAT.
naBoiinoM u Tpoiinom | Chepruueckas U HHUIMHIPUYECKAS CUCTEMBI
HHTerpailie. KoopaAuHaT. PU3NUECKUE U TEOMETPUUECKUE
IPUJIOKEHUS ABOMHOTO W TPOMHOTO MHTErpaIa.
[TonsiTiE O MHOTOMEPHBIX UHTETpaNax. Jlumepamypa:
1,6,8
3. KpuBosimHeliHbIe M1 TOBEPXHOCTHbIE HHTEIPAJIbI
3.1 | KpuBoJimHeiiHbIe KpuBosnuHeitHble HHTErpaibl 1-0r0 poja.
HHTErpaJbl. Brruncienue, cBOWMCTBA, MPUMEHEHHUE.
KpuBonuneiinpie uHTErpaiisl 2-oro poga. @opmyna
['puna. Beruucienue miomanu. Y C10BUe
HE3aBUCUMOCTH KPUBOJIMHEWHOTO0 MHTETpajia OT MyTH
MHTErpUpOBaHus. Jumepamypa: 1,6,8
3.2 | [ToBepXHOCTHBIE ITnomane mosepxuoctu. [loBepXHOCTHBIE
HHTErpaJibl. uHTerpansl 1-oro poaa. [ToBepXHOCTHBIE HHTETPAJIBI

2-oro pona. Beiuucnenue u cBoiictBa. Popmyna




Octporpanckoro. ®opmyna Crokca. Jlumepamypa:
1,6,8

4. DJjieMeHTbl BEKTOPHOIO a

HaJIu3a.

4.1 | CkaasipHbie n CkansipHble U BEKTOpHbBIE 1oJIs. ['paiueHT CKaJIIpHOTO
BEKTOPHBbIE MOJIA. noJis. [ToTok BekTopHOTO Mojst. JuBepreHuus.
Hupkynsiuus. Porop. Jlumepamypa: 1,6,8
4.2 | Inddepenmnanbubl | uddepenunanbabie onepanud BTOPOro NopsaKa.
e onepamnuu OcHoBHbIe U depeHITnaTbHbIC OTICPAIIMHA TCOPHH
BTOPOI0 MOPSIAKA MOJII B OPTOTOHANBHBIX KPUBOJIUHEHHBIX
KOOpJMHATaxX. 3allUCh OCHOBHBIX (JOPMYI B
HWIMHIPUYECKUX U C(HePUIECKIX KOOPAHHATAX.
Jlumepamypa: 1,6,8
S. KommiekcHblie unciia. PyHKIMH KOMILUIEKCHOTO IePeMEeHHOr 0
5.1. | KommiekcHbie ApudmeTnka KOMIJIEKCHBIX uncen. ['eomeTpuueckuil
YHCJIa B onepanuu | cMbici. Pasnuunble (opmbl 3amucu. DeMeHTapHbIe
HA/l HUMH. (YHKIIMM KOMIJIEKCHOTO MIEPEMEHHOTO
IIpocreiimme Jlumepamypa.: 2,9
bynxkumn
KOMILJIEKCHOI'O
IepeMEeHHOI0
5.2. | Inddepennmupoan | [Ipeaen u HENpepbIBHOCTH (PYHKLUU.
e u JudbdepenurpyemMocts PyHKIIMN KOMIUIEKCHOTO
HHTEIrPUPOBaHUE nepeMeHHoro. Ycinosus Komu-Pumana
GyHkuumi I'eomeTpuyecknii CMBICI IIPOU3BOAHOM.
KOMILJIEKCHOT O Ananutndeckas pyukius. Materpan ot GyHKImnu
NepeMeHHOro KOMIIJIEKCHOTO ITIepeMeHHOT0. MHTerpanpHas TeopeMa
Kommu. UnTerpanshas dhopmyna Kormm.
Jlumepamypa: 2,9
5.3 | Paawl Yucnosbie U QyHKIMOHANBHBIE psiabl. Panel Teitnopa
u Jlopana Jlumepamypa. 2,9
6. Oco0ble TOYKH, BHIYEThI, IPUJIOKEHHS
6.1. | Knaccupuxauus Knaccugukanus n3011MpoBaHHBIX 0COOBIX TOYEK U
0COOBIX TOYEK U BBIYETHI B HUX. BhIunceHue BHIUETOB BO BCEX BUIAX
BbIYeTHI B HUX. 0co0bIx Touek. OcHoBHas Teopema Ko o Beruerax.
Jlumepamypa. 2,9
6.2. | Ipuaoxenus BrlunciieHne HHTErpaioB M0 3aMKHYTOMY KOHTYPY C
MOMOILBIO TEOPUH BBIUETOB. Bhrunciienue
ONpeeIeHHBIX 1 HECOOCTBEHHBIX MHTETPAJIOB C
noMol1bio BeiueToB. Jlemma JKopaana.
Jlumepamypa: 2,9
7 OnepanuoHHOE HCUMCIEHHUS




7.1

IIpeoGpa3zoBanue
Jlanutaca. OpurunaJn
U M300pakeHune U uxX
CBOMCTBA.

[IpeobpazoBanue Jlammaca. OpuruHan u
n3oopaxxenue. CBOICTBAa OPUTHMHAJIOB U
n3o0paxenuil. Tabmuia n3o0pa>keHui s
aneMeHTapHbIX QyHKIUH. Teopema oOpareHus
(unTerpan MemnnHa), TEOPEMBI pa3OKEHUs
uzoopaxenus. Jlumepamypa: 2,9

1.2

Ipuioxkenus

Pemenue nuddepeHmaibHbIX ypaBHEHUN U CUCTEM
C oMOIIIbI0 NpeoOpa3zoBanus Jlaraca.
Jlumepamypa: 2,9

Hpakmuttecme/cemuﬁapcxue 3AHRAMUA

HaunMeHoBaHue Conepxxkanue
Ne pasjaesia /TemMbl
JAUCIHUTIIMHBI
1.AHTerpaJnl, 3aBUcsIHE OT IapaMeTpa
1.1. | Uurerpaisl, CoOcTBeHHBIE M HECOOCTBEHHBIE  HMHTETPAJIbI,
3aBUCALINE OT 3aBucsImMe OT nmapamerpa. Cxonumocts. PaBHOMEpHAs
rapamerpa CXOOUMOCTb. [IpenenpHbI Iepexon,
muddepeHurpoBanue noj 3HakoM uHTerpana Ne3730-
3762[3], Ne3711-3840 [7]
1.2. | Uurerpainsl Diinepa Nurerpane Ditnepa. 'amma u beta dynkuun. Ne3841-
3880 [7]
1.3 | Unrterpan ®Oypee. Wurerpan @ypre. [IpeodpazoBanue Oypobe u
obparHoe npeodOpazoBanue Dypre. Ne3881-3900 [7]
2. IlpakTHKa KPaTHOT0 MHTEIPHPOBAHUS
2.1. | KpatHoe [IpakTHKa KpaTHOTO UHTETPUPOBAHUsA. 3aMEHA
UHTErPUPOBAHUE NIEPEMEHHBIX B KpaTHOM UHTErpaie. [Ipunoxenus.
Ne3901-4160 [7], [3]
2.2. | Ilpunoxxenus [IpunokeHust KpaTHBIX UHTETPATIOB K BHIYUCIICHUIO

KPAaTHBIX UHTETPAJIOB

06’BeMOB, KOOp,Z[I/IHaT ueHTpa MacC, MOMCHTOB U4 T.II.
Ne3984-3974([7],

3. KpuBo/iHeiiHbIe U IOBEPXHOCTHBIE HHTErPAJibl. JJI€MEHThI BEKTOPHOT 0

aHaJu3a.

3.1 | KpuBosnnHeiiHbIE U KpuBonrHeiiHbIE HHTETPAJIBI IEPBOTO U BTOPOTO poja.
IMOBEPXHOCTHBIE [Tpuknannusie 3agaun. [loBepXHOCTHBIE UHTETPAJIBI |-
MHTETPpaJIbl ro u 2- ro poaa. ®opmyinsl ['puna, ["aycca-

Octporpaackoro, Ctokca. [Ipukinagneie 3amayn.
Ne3770-3874[3], Ne4221-4366 [7]

3.2 | OcHOBHBIC OcHoBHbIe MU PepeHIaTbHBIC OTICPAIUN U UX
nuddepeHanbable | CBOMCTBA B IEKAPTOBBIX KoopauHatax. [loTok u
onepanuu HUAPKYJISIASL BEKTOpHOTO 1oJist. Dopmyiiel ['puHa,




Octporpanckoro, Ctokca. [loTeHnanbHbIe U
cosieHonAalbHbIe 1oJsl. [Ipukinanusie 3agaun. No3776-
3900[3], Ne4367-4400 [7]

4. DjieMeHTbl BEKTOPHOI0 aHAJIN3A.

4.1 | CkaasipHbie u CkansipHble U BEKTOpHbBIE 1OJIs. ['paiueHT CKaJIIpHOTO
BEKTOPHbBIE MOJIS. noJis. [ToTok BekTopHOTrO moJst. JuBepreHuus.
Hupkynsmust. Potop. No4404-4465 [3], Ne4401-4457
[7],
5. KommiekcHbie ynciaa. OyHKIUN KOMILIEKCHOT0 NePeMEeHHOr0.
5.1 | KommiekcHbIe Apudmerrka KOMIUIEKCHBIX yncen. [ eomeTpuyeckuii
YHCJIa U onepanuu | cMbIci. Pasnnynble GopMbl 3anucy. DaeMEHTapHbIE
HAJl HUMH. (GYHKIIMK KOMILIEKCHOTO TiepemerHoro § 1.1-1.3[8]
Ipocreiimmue
byHkuuun
KOMILJIEKCHOT0
nepeMeHHOro
5.2 | InddepenuupoBan | [(uddepenumpyeMocts GyHKINN KOMIUIEKCHOTO
e QyHKIUi nepeMeHHoro. Ycnosus Komm-Pumana. [Ipocreiimue
KOMILJIEKCHOI'0 CBOMCTBA aHAJTUTUYECKUX PyHKIMM. ['eoMeTpruueckuit
MmepeMeHHOoro CMBICJI IPOU3BOJHON. AHATUTUYHOCTD AJIEMEHTAPHBIX
bynknui. § 2.1-2.4[8]
5.2. | UaTerpupoBanue WuTerpan o KOMIIEKCHOM (PYHKITUH IO
bynkuumi KOMIUIEKCHOM IepeMeHHoN. MHTerpanpHas Teopema
KOMILJIEKCHOT O Komm. MuTterpanshas ¢popmyna Komm. § 5.1-5.3[8]
nepeMeHHOro
5.3 | Paabi Yucnosvle u pyHxyuonanvHvle psaovl. Psaow Tetinopa u
Jlopana. Knaccugpurayus ocobwix mouex. § 3.2-3.3[8]
6. Oco0Oble TOYKH, BbIYeThl, MPUJI0KEHNSI
6.1. | Knaccupuxauus Knaccugukanus n3011MpoBaHHBIX 0COOBIX TOYEK U
0COOBIX TOYEK U BBIYETHI B HUX. BhIunceHue BHIUETOB BO BCEX BUIAX
BbIYeThI B HUX. 0co0bIx Touek. OcHoBHas Teopema Komm o BeiueTax.
§ 6.1-6.3[8]
6.2. | [Ipuaoxenus Bbluncienrie HHTErpajioB Mo 3aMKHYTOMY KOHTYPY €
TIOMOIIIHIO TEOPHH BHIYETOB. BhIuncienue
OTIpe/IeTIEHHBIX M HECOOCTBEHHBIX HHTETPAJIOB C
OMOIIIbIO BbIUETOB. § 7.1-7.3[8]
7. OnepanmoHHoOe HCYUCIEHUS
7.1. | Ilpeoopa3oBanue Opurunan u nzobpaxenue. CBONCTBAa OPUTUHAJIOB U
Jlammaca. Opurnnan | u3oopaxenuii. Tabmuia n3o0pa>keHuit s
1 W300pa’keHHe H MX | dJIEMEHTapHBIX QyHKIUI. TexHrKa HaX0KICHUS
CBONCTBA. OpUTrHHAJIOB U n300paxkeHut. § 8.1[8]
7.2 | Ipuaoxenus Pemenue nuddepeHumaibHbIX ypaBHEHUN U CUCTEM




C moMOIIIbIo peoOpa3zoBanus Jlamnaca. § 8.2[8]

5. IlepevyeHb y4eOHO-METOAMYECKOT0 O0eCIIeYeHUsS ISl CAMOCTOSAATEJIbHOM PadoThI
o0y4aromuxcs Mo AMCHUUIIHHE

OcHoBHas JuTepaTypa - yueOHUKH U ocobus 1-10

6. @oHI OIEHOYHBIX CPEICTB /Js1 NMPOBeJeHUS] NMPOMEKYTOUYHON aTTecTalun
o0yJarouuxcs Mo AMCHUIIUHE/
6.1. Ilacnopm ¢ghonoa ouernounvix cpeocme no oucyunIUHe

Ne | Konrpouaupyemsie pasaeisbl | Kox KoHTpoiupyemon HaumenoBanue
n/n (TemMbl) IMCIUTITHHBI KOMIIeTeHIUN (UM eé OLICHOYHOT' 0
(pe3yJabTaThl O pasaeaam) yacTu) / U ee cpeacTsa
(popmysinpoBKa
Texkymmii KOHTPOJIb, 3 cemecTp
Ne KonTposupyembie pa3aeabl Kon HaumenoBanme
n/n (TemMbl) TUCHHUILIAHBI KOHTPOJIUPYEMO OLICHOYHOI'0
(pe3yJbTaThl 1O pa3aesam) i KOMIIETEHLMH cpeacrsa
(niu eé yacrm) /
U ee
¢popmyaupoBka
1. HNuTerpansl, 3aBucsiue oT OIIK-1 (3Hats, KontponbHas paborta
napamerpa YMETBH) 1, sx3ameH
2. KpartHble nuHTErpasibl- YK-1, VK-2 KonTtponrHas pabota
(3HATh, YMETH) 1, ax3ameH
3. KpuBoauHeiinbie u YK-1, VK-2 KoHnTtponbHas pabota
MOBEPXHOCTHBIC HHTEIPAJIbI (3HaTh, yMETh) 2,
HK3aMEH
4, JIeMeHTbI BEKTOPHOI0 OIIK-1 (3Hats, KontponbHas paborta
aHaJu3a. YMETh) 2, 9K3aM€H
5,6. | OYHKIMH KOMILJIEKCHOTO YK-1, YK-2 KonTtponrsHas pabota
nepeMeHHOro. (3HaTh, YMETh) 2,
DK3aMEH
7. OnepannoHHOE UCYUCJICHHE: OIIK-1 (3HaTh, DK3aMeH
YMETB)
IIpoMe:KYyTOUYHBIH KOHTPOJIb, 3 ceMecTp
HK3aMEH OIIK-1, YK-1, YK-2 DK3aMeHaluOHHbBIN
(3HATh, YMETh, BIIAJIETh) | OuieT




6.2. Tunoevie KOHmMPOIbHBIE 3A0AHUA WU UHBIE MAMEPUAIbl, HeodXooumvle 0JiA
OUEHKU 3HAHUIl, YMEHUll, HA6bIKO6 u (u1u) onvima OeamenbHOCmU,
xapakmepusyloujue 3mansvt (OpMUpoBaHUs KOMHnEmeHuuil 6 npouecce 0C80EHUA
o0pazoeamenvHoll NPOZPAMMBbL

6.2.1. Ix3amen
a) TUIIOBBIE BOIIPOCHI (3a1aHU):

Bomnpocs! Kk 3k3amMeny
1. CobcTBEHHBIE MHTETPAJIbl, 3aBUCAIIME OT HapaMeTpa. Teopembl 0 HEMPEPHIBHOCTH,
g depeHIUpyEMOCTH U UHTErpupyemoctu. [lpumepsi.
2. HecoOcTBEeHHBIE MHTETPaIbl, 3aBUCSIINE OT NapameTpa. PaBHOMepHas CX0IUMOCTb,
IIPU3HAKHA PABHOMEPHOU cXoauMocCTH. [Ipumepsr.
3. HecoOcTBEeHHBIE HHTETpalibl, 3aBUCSIINE OT NapaMmeTpa. TeopeMbl 0 HEMPEPHIBHOCTH,
muddepeHInpyeMoCcTy U HHTErpupyemMoctu. [Ipumepsi.
4. DinepoBbl HHTETpabl: ramMmma-(QyHKIUS U ee cBocTBa. [Ipumepsi.
5. DitnepoBbl UHTETpabl: OeTa-PyHKIMS U ee CBOMCTBA. J[Ba BUla 3anucu OeTa-
(GyHkimy. Beraucienue uaTerpana

Isin”xcosm X dx
0

6. UnTerpan ®@ypre. Teopemsl 0 npeacTaBUMOCTH (PyHKIUU UHTErpajioM Dypee.
[Ipumepsl.

7. [IpeobpazoBanne Dypobe (MpsiMoe, 00paTHOE, KOCUHYC- H CUHYC-TIpeoOpa3oBaHue).
8. Onpenenenne u CBOMCTBA KPATHBIX MHTETPAJIOB: pa30MEHUs, HHTETpaIbHasi CyMMa,
uHTerpan Pumana, cBOMCTBa HHTETPAJIOB). Y CJIOBUSI HHTETPUPYEMOCTH (DYHKIIUH.
Krnaccel uHTErpupyeMbIx QpyHKIUH.

9. /IBOliHBIE HHTETPAJIBI: CBEICHHUE IBOMHOTO MHTErPAJIa K TOBTOPHOMY I10
IPsIMOYTOJIBHUKY U T10 3JIEMEHTAapHOU 00nacTi. CBeJeHue TPOMHOTO UHTErpajia K
MOBTOPHOMY I10 3JIEMEHTapHON 00JacTH.

10. Teopema 0 3aMeHe NEPEMEHHBIX B ABOMHOM HMHTErpaie. @opMyiibl 3aMEHbI
NEPEMEHHBIX IIPHU MEPEX0/IE K MOJISIPHON, HUIMHAPUYECKON U CPEeprUUecKoi cucTteMam
KoopauHart. [ TpritoKeHus: KpaTHBIX HHTErPaJIoB.

11. KpuBonuneitnsie uaTerpanisl 1-ro pona. Onpenenenue, CBOMCTBa, TEOpeEMa O
BBIYKCIIEHUH C TIOMOILBIO ONPEAEICHHOIO HHTErpaIa.

12. KpuBonuHeitHbIe HHTETpaIIBI 1-T0 pona: GopMyIibl BEIUUCIEHUS IS CITydast
TJIOCKOM KpUBOM (pa3HbIe CIOCOOBI 3aIaHusI KPUBOW ), IprutokeHus1. [Ipumepsr.

13. KpuBonuneiinbie uHTErpaiisl 2-ro poaa. Onpenenenue, cBoiictBa. Teopema o
BBIYKCIICHHUE C TOMOILBIO OIPEAECIIEHHOIO NHTErpala ¥ TEOPEMA O CBSI3H
KPUBOJMHEHHBIX UHTErPaioB 1-ro u 2-ro poaa.

14. IToTeHuanbHble BEKTOPHBIE 1O, [[0TeHIIManbHOCTE NOJIS M SKBUBAJICHTHbBIE
YTBEPKJICHUS O KPUBOJIMHENHBIX MHTErpaigax 2-ro poja.

15. I1nomaas NTOBEPXHOCTH: ONPEAEICHHUE, BHIYUCICHHUE C TOMOILBIO IBOMHOTO
MHTErpaja (s napaMeTpUyeCcKoro 1 SIBHOTO 3aJaHus).



16. [ToBepxHOCTHBIE HHTETPAJIBI |-TO pona. OnpeneneHue, CBOMCTBA U BBIYUCIIEHUE C
MTOMOIIBIO IBOMHOTO UHTErpaa.

17. OpuenTtanus noBepxHoCTH. [[oBEpXHOCTHBIE MHTETPabl 2-TO POJA U UX CBOMCTBA;
BBIYMCJIEHUE C IOMOLIBIO IBOMHOTO MHTErpasa.

18. ®opmyna ['puna u ee caeacTBue (BRIUMCICHUE TUIOLIAAH). Y CIIOBHE
MOTEHIUAIBHOCTH IUIOCKUX BEKTOPHBIX MOJIEH.

19. Nueprenuus. Dopmyna OCTporpajackoro 1 €e cieicTBHUE.

20. Porop. ®opmyna Ctokca. Y cinoBUE NOTEHIUATBHOCTA BEKTOPHBIX MOJIEN B
MIPOCTPAHCTBE.

21. DyeMeHThI TEOPUU NOJISL: ONIEPATOP y’ lpaBua JEUCTBUSA C HUM, 3aIIMCh U3BECTHBIX

OIepanui HaJl MOJSIMU C TIOMOILBIO v
22. I1oTOK mOJIs1, AMBEPTEHLINS, COJICHONJAIBHBIE MTOJISI. 3AKOH COXPAaHEHUS
UHTEHCUBHOCTH BEKTOPHOU TPYOKH.

23. [IpousBoaHas GyHKIIMK KOMILIEKCHOTO IepeMeHHoro. Teopema o

T depeHIUPYyEMOCTH (PYHKIIMH KOMITJIEKCHOTO NMEpEMEHHOr0, yciaoBus Komu-
Prumana. AHaTUTUYHOCTD (PYHKIIMM KOMIUIEKCHOTO IEPEMEHHOTO B TOYKE U B 00JIaCTH.
[Ipumepsr.

24. I'apMoHnyeckre (QyHKIMH, CONPSHKEHHbIE TApMOHUYECKHE (PYHKIMU. 3a1a4a O
BOCCTAaHOBJICHUH AHAIMTUYECKON (DYHKLIMHU 110 U3BECTHOW JEHCTBUTEIBHOM (MU
MHHMOM ) YacTH.

25. MuTerpan oT PyHKIIMU KOMIUIEKCHOTO IEPEMEHHOTO: ONPEAEIIEHHE, CBSI3b C
KPUBOJIMHENHBIMY UHTETPAJIAMH, CBOWCTBA, MpuMepsl. Teopema Komm st
OJIHOCBSI3HOM ¥ MHOTOCBSI3HOU obnactei. [Ipumepsr.

26. [lepBooOpazHas pyHKIIUM U HEOIPEACICHHbIN HHTErpai. Teopema o
CYIIIECTBOBAaHUH MEPBOOOpa3HOM /15 aHanuTUYeckon pynkun. @opmysna Herorona-
Jletoauma. Ilpumepsi.

27. Nnrerpanvhas gopmyna Komm mist yHkIuu 1 a1 npousBoaHoi. [Ipumepst.

28. Psan Teinopa. Teopema o paznokeHHH aHaTUTHYeCKON GyHKUMHU B psa Teitnopa.
VYTBepxKICHHUE O paiyce CXOAUMOCTH psia Tennopa. Pa3noxxeHus 3neMeHTapHbIX
(GyHKUIHH.

29. Psp Jlopana (onpenenenue, o01actb cxoaumocTH). Teopema Jlopana o pa3ioxkeHUn
aHAJIMTHYECKOU B KoJiblie (hyHKIMK B psan Jlopana. IIpumepsr.

30. 3onupoBaHHbIE 0COOBIE TOUKM OJIHO3HAYHOTO XapakTepa (onpeaesneHus,
KJ1accuukanys, IpuMepbl) U CBS3b C pasiiockeHHeM B psizi JlopaHa B OKpECTHOCTH
TOYKH.

31. Beruet QpyHKIIMU B KOHEYHOM 1 O€CKOHEYHOM 0c000# Touke. Brruncinenue Boraera
BO BCEX TUMAaX U30JIMPOBAHHBIX OCOOBIX TOYEK.

32. OcunoBHas Teopema Koiin 0 BeryeTax u ee cienctsue — reopema Komm o noiaHoit
CYMME€ BBIYETOB B PACHIUPEHHON KOMIUJIEKCHOM TIOCKOCTH. [IpuMepsl BbIYMCIEHHS
KOHTYPHBIX UHTETPAJIOB.

33. IIpuMeHeHnE BIUETOB K BHIYMCICHUIO ONPEIEICHHBIX 1 HECOOCTBEHHBIX

. 21 M
WHTETPAJIOB: jR(COS(P, sing) do, J' R(x) dx

0 —o0



34.IlpeobpazoBanue Jlamnaca. OpuruHan u n3obpaxenne. Teopema 00 aHATUTUIHOCTH
H300paKeHUs.

35.CgoiictBa mpeoOpazoBanus Jlamiaca: CBOWCTBO TMHEHHOCTH, TEOPEMBI TTO00US,
3arma3/IbIBaHusl, CMCIIICHUSI.

36. Teopemsl nudpepeHITUPOBAHUS M HHTSTPUPOBAHHS OPUTHHANIA U H300pasKeHU.
N306paxenne cBepTKU HyHKIUH.

37. TeopeMbl 0 BOCCTAaHOBJICHUH OPUTHHAJIA TI0 3aJJaHHOMY H300pakeHHI0: TeopeMa
oOparreHusi, TeopemMa pas3ioKeHUs U300PKCHHUS.

38. [IpuMeHeHue OnepaMoOHHOr0 UCYUCIICHUS K pelieHUI0 JuddepeHITnaTbHbIX
ypaBHEHUH U cucTeM AuQdepeHINaTIbHBIX YPABHCHHUHA ¢ TTIOCTOSTHHBIMU

ko3 dunmentamu. MuaTerpan Jlroamens u ero NpUMEHEHUE K PEIICHUIO
nuddepeHnanbHbIX YpaBHEHUH.

BuiieTsl K 3k3aMeHy (1eMOHCTPAIlMOHHBII BAPUAHT)

9K3AMEHAIIMOHHBINA BUJIET Ne 1

10 Kypcy «BeKTOpHbBIN ¥ TEH30PHBIN aHAJIU3.

1. CobGcTBeHHBIE HHTETPabl, 3aBUCSIIUE OT IapaMeTpa. TeopeMbl 0 HENPEPbIBHOCTH,

T depeHIMPYyEeMOCTH U HHTerpupyemMoctu. [Ipumepsi.

.2.. llonp3ysce noaxonduiel 3aMeHON KOOPIUHAT, BBIYUCIUTh HHTErPall I I ydxdy 1o obnactu D,
D

3aJaHHOM HepaBeHcTBaMu: 1< xy <4, 1 .
P y 2 y<x<y

3. HaiiTi moTok BekTOpHOTO MOt ¢ yepe3 3aMKHYTYIO IIOBEPXHOCTh S (HOpMaJlb BHEIIIHSs)
a=(x>+xy)i+(y*+yz)j+(z° + x2)k,

X +y*+12°=1,

x> +y®=12%(z>0).

S:

4.HaiiTu KOHEYHbIE 0COObIE TOUKH, ONPEISIUTh UX TUI U HAUTH BHIYETHI ¢ ( ) tg (Z _1) :
l)=—F—F7-—=

9K3AMEHAIIMOHHBIN BUJIET Ne 2



0 Kypcy « BEKTOpHBIN U TEH30PHBIA aHAJIU3Y.

1. HecobcTBEeHHBIC HHTETPAJIBL, 3aBUCSINNE OT mapaMerpa. TeopeMbl 0 HepepHIBHOCTH,
Qg epeHIpyeMOCTH U HHTerpupyemMocTH. [Ipumepsr.

2. BeruncauTe TPOMHOM UHTErpaj J‘ J' J' (1+ 2x?)dxdydz 10 obnactu D, orpaHMYeHHON MOBEPXHOCTSIMU
D

y=9xy=0x=1,7=/xy nz=0.
3. Haiitu moTOK BEKTOPHOTO 1moJjist & wepes yacTh mIockocTu P, pacmonoxkeHHyro B 1 okTanTe

(HOpMasTh 00pa3yeT ocTphIid yroi ¢ ocbio OZz).

= (277 —1)xi + (34 j + 2072k

4.BbIYUCIUTD UHTETPAI: § 2dz
2112125 72 (7 —1)

0) KpuUTepUU OLICHUBAHUS KOMIIETCHIINH (pe3yJIbTaTOB):

CryneHT cuMTaeTcsi IOMYIIEHHBIM K CHadye AK3aMEHa IPU YCJIOBUU BBINOJHEHUS UM
pOrpaMMbl JTMUCUUIUIUHBL M TOJy4YeHUs 3a paboTy He MeHee 35 0aioB COTJIacHO
pedTuHroBor cucreme. Ha sk3ameHe CTyneHTy mnpeajaraercs OTBETUTb Ha OJUH
TEOPETHUYECKUX BOMNPOCA M PEIIUTh TPU 337a4d M3 Pa3HbIX pas3lelioB Kypca.
JlonomHUTENbHBIE BOIIPOCHI 33JaI0TCA KaK JIJIs1 yTOYHEHUSI 3HAHUM 10 BOTIpocaM OuieTa,
TaK U JIJIsl BBISICHEHUS! OOIIUX MPECTABICHUN CTY/IEHTa IO BCEMY KYypCYy.

B) OTHMCAHUE IIKAJIbl OIICHUBAHUS:

OTBeT cTyZieHTa Ha K3aMEHE COTJIaCHO PEUTUHIOBOM CUCTEME OLIEHUBAETCS B HHTEPBAJIE
2040 6annoB. Ctynenty craButcs 31-40 6amioB 3a OTBET Ha SK3aMEHE, €CITU OH Jall
OTBETHI Ha TEOPETUUYECKHUI BOMPOC M PELIW TPU 33Ja4M (€CIIM €CTh HEAOYEThl UM HE
OTBETHUJI HAa TOMOJHUTENBHBIN BOIPOC, TO CTABUTCSA HE MaKCUMaNbHbIN O0amt). CTyneHTy
craButcst 21-30 GanioB 3a OTBET, €CJIM OTBETHJI Ha TEOPETUUYECKUI BOMPOC OUiIeTa, HO
€CTh 3HAUMTENIbHBIA Heno4eT (He MPUBEIEHO JOKAa3aTeNbCTBO MM HEYETKO
chopmynupoBaHa Teopema) M MPaBUIBLHO pEIIeHa XOTA Obl NBe 3amayu (B OJHOM
BO3MO>KHBI 3amMeuanus). i cirauum sk3ameHa HeoOXoIuMo HabpaTh CyMMapHO HE MEHee
60 OamoB.

6.2.2. Haumenosanue oyenounoz2o cpeocmea Konmpononaa paboma 1
a)  THIOBBIC 3aJIaHMs (BOIIPOCHI) - oOpaser:
Tema: MuTerpainsl, 3aBucdmune ot napaMmerpa. Kparasle HHTETpaisbl.

Bapmuanr 1.
1. BeruucauTh ¢ moMoIpo raMmMa-QpyHKIUNA +00

,
x2e 2% gy



2. IlpencraButs uurerpaioM Oypse GyHKIMI0O f (X) — 3‘)(‘, ‘X‘ <14 f (X) =0, ‘X‘ >1

3. 3menuTh nopsiiok uHTerpupoBanus 0 4+x
[dx [f(xy)y
-4 —4+x

4. BBIYMCIUTh Maccy HEOAHOPOJHOM MIACTUHBI D, orpaHu4eHHON KpUBBIMU

y=x?y=2°
IIOTHOCTBIO (X, y)=2— Y

5. BeIUHCIUTE 00BEM T€J1a, OrPaHUYCHHOI'O ITOBEPXHOCTAMU

x2+y2=1, 2:2—x2—y2, z=0"

6. BeraucauTh HHTETpaAJ ¢ MOMOIIBIO MTepeXo/ia K MUIUHAPUISCKUM KOOpIUHATAM J' J' J' ZdXdde ,

V:x2+y2+22§32,22\/x2+y2'

. Bapuanr 2.
1. BeraucnuTh ¢ TOMOIIBI0 OeTa-PyHKIUN +00 3

I X

0 (1+ x3)2
2. IlpencraButs naTerpanoM Oypse GyHKIu0 f (X) =X, ‘X‘ <3u f (X) =0, ‘X‘ > 3.
3. I3MeHHUTD OPSIOK MHTEIPUPOBAHUS 2  2./x
Jax [f(xy)dy
0 0,25x?

4. BeluMcnuTh II0Iaab GUIYpbl 2

2 1
D:—+ <ly<—x,y=>0
4 y y > y

\Y

5. Berunciaute 00bEM TENA, OTPAHHUYEHHOTO TOBEPXHOCTIMU 2 .
- OTP p X=y<, x+2=4,2=0

6. .BpiuncinuTh HHTErpai ¢ HOMOLIbIO IIepexoa K cpepuyecKuM KOOpAUHATAM J. J J zdxdydz
VX ?

2+y2+z
V:1SX2+y2+22£9, 2>20,y>0"

Bapuanr 3.
1. Beruncnuts ¢ nomouisto 6era-pyHkunn 9

Ixz-\/Q—xdx.
0

2. llpencraButs naTerpanoM Oypse GyHKIH0O f (X) -1— ‘X" ‘X‘ <1mu f (X) =0, ‘X‘ >1
3. I3MeHUTh NOPSIIOK HHTETPUPOBAHMS 3 25_y2

Joy [ f(xyx

0 (6y)/3

4. BeruncauTe Maccy HEOTHOPOIHOM TUIACTHHBI D, orpaHUYeHHON KPUBBIMHU
X+y=1 x+2y+2=0,Xx=0 cnnorHoCTBIO 2.
y y u(x,y)=x



5. BoIUKMCIUTE 00HEM TeJa, OTPAHMYEHHOTO TIOBEPXHOCTAMH
y=x y=-xy=12%=1-vy,2=0(z>0)

6. BbruncanTs MHTErpaj ¢ MOMOIIBIO NIEPEX0/1a K HUIMHIPUUECKUM KOOpAUHATaM J. J. J. zdxdydz

v 1-x% - y?

'V:zgl—xz—yz,zzo'

Bapuanr 4.
1. Beruucauts ¢ momonisto 6era-pyHkuuu /4 .

J.‘}/tg 2xdx

0
2. IlpencraButh uaTerpasioM Oypbe GyHKIHIO 2 1<x<4
f (X) — ) 1
0, x<1;x>4.
3. VI3MeHUTb NOPSIOK MHTEIPUPOBAHKS 1 42

Idx Jfl(x y Ky
0 X

4. BI)IqI/ICHI/ITI) Iiomaab (DUIrypsl, o aHI/IquHOﬁ KPHUBbIMHU 2 .
Purypsi, orp P X=4—y° y=x+2,y=-2
5. Beraucaurs 00beM TCJa, OIrPpaHUYCHHOI'O ITOBECPXHOCTAMHA

22116 -x% —y2 | 3z=1x% +y?’

6. BbrancauTs ¢ oMolIpio Nepexo/ia K HUIMHIPUYECKUM KOOpAHATaM I J' J‘ (Z _ Z)dXdde ,

Vv

8V:z:6(x2+y2)x2+y2:3, z=0"

0)  KpuUTepHUH OLICHUBAHUS KOMIIETCHIIUN (Pe3yJIbTaTOB):
KoHTponbHas paboTa cYuTaeTCs BBHITIOJHEHHON TIPH YCIOBUH MPABMIIBHOTO PEIICHUS HE
MEHee 5 IPEAJIOKEHHBIX 3a/IaHU I OJJHOTO U3 BapUAHTOB (TI0JIy4eHO HE MeHee 18 6aioB).

B) OIKCAHUE NIKAJIbI OLICHUBAHMUS:

KontposnbHas padota 1 o teme “UuTerpanel, 3aBucdinue ot napamerpa. Kparasie
uHTerpaisl ~ oneHuBaeTcsa B 30 6aioB: 3anaun 1, 2, 4 ouenuBaroTcs B 4 6aia, a
OoCTalbHBIC — B 6 0aJIIOB.

6.23. Haumenosanue oyenounoz2o cpeocmea Konmpononas paboma 2

a) THIIOBBIC 3aJaHUs (BOIIPOCHI) - 0Opa3elr:
Tema: KpuBonmHEHHbBIC W TOBEPXHOCTHBIC MHTETpabl. DYHKIINN KOMILUIEKCHOTO
IEPEMEHHOT O

Bapuanr 1.
1. BeraucauTe nHTErpai J- dl ,rae L mepBblid BATOK BUHTOBOM JINHUH

' X2+ y?+2?
X =4cost,y =4sint,z =3t.



2. BeluMcnuTh NOBEPXHOCTHBIM HHTErpal EPBOro poja J J' (2 +y—7X+9 z)ds , e S — 4acTh
s

IUIOCKOCTH 2X — Y —2Z = —2, OTceKaeMasi KOOPIMHATHBIMU IIOCKOCTSIMH.
3. BbruncanTh NOBEpXHOCTHBIN MHTETpall BTOPOro pojia J' J' (XZ + yZ)Z dxdy » Te S - BHELIHSS CTOPOHA
s

HIDKHEH T10JI0BUHBI cepbl x? 4 y? 477 =9.

4. BBIYUCIUTH HUPKYJISIMIO BEKTOPHOTO OJIsi & BJOJb KOHTYpa L (B HampaBiieHHH BO3pacTaHUs
mapametpa 1), ecnut g = 2927 —2xy ]+ zK, L: x =cost, y =sint, z = 3-

5. BBIYHCIUTH MOTOK BEKTOPHOTO MOJSI & Yepe3 3aMKHYTYIO MOBEPXHOCTh S (HOpMaslb BHEIIHSAA),
eC g = 2xji +zk, S:z=3x>+2y?+1L x>+ y2 =4; 2 =0.

6. Berancauts uHTErpa oT GyHKIIMH KOMIJIEKCHOTO MEPEMEHHOI0 MO TAHHOW KPUBOit

J(}Z _Z)jz, AB:[7|=2,Imz<00T 2, =2 10 7, =2.

AB

7. BBIYMCIUTH UHTETPal, HCIIOJIb3YSl TEOPHUIO BEIYETOB § dz .,

1
2= ziz2 +li

Bapuant 2
1. BerunciauTe UHTETpall J‘yexd| ,Toe L x2+ y2 =4X .
L
2. BBIYuCIUTh MOBEPXHOCTHBIM MHTErpaJl IEPBOTO PoJia I J.(GX +y+ 4Z)d5 ,TIe S 4acTh INIOCKOCTH
S

3X+ 3y + z =3, orcekaeMasi KOOPJUHATHBIMU IJIOCKOCTSMH.
3. BeI4UCIUTD MOBEPXHOCTHBIM MHTETPAJl BTOPOTO poja J' J' (2y2 _ z)dxdy ,TI€ S YacTh MOBEPXHOCTH
S

7 = x* + y?®, OTCeKaeMasl INIOCKOCTBIO Z =2 (BEKTOp HOpMaK 00pasyer TyIoii yroin ¢

HOJIOKHUTEIBHBIM HarpaBieHueM ocu OZ).
4. BBIYUCIIUTH IUPKYJISIIIHIO BEKTOPHOTO MO & B0 KOHTYpa L (B HampaBieHHH BO3pacTaHHS

mapametpa 1), ecu g - 3yi —2xj +xk, L:x=3cost, y =3sint, z=3—-3cost —3sint -

5. BBIYHCITUTH MOTOK BEKTOPHOTO TOJISI & Yepe3 3aMKHYTYIO MMOBEPXHOCTh S (HOpMaslb BHEIIHSA),
ecmig = xyi +yz j+xzk, S:x2+y2+22=4;x>0,y>0,2>0

6. Beraucnuth nHTErpai oT yHKIUH KOMILIEKCHOTO TIEPEMEHHOTO 1O TaHHOH KPHBOM

J‘|m 73dz» AB - 0Tpe3ok npsmoii, z, =0, z, =2+ 2i -

AB

7.BeluMcInTh MHTETpall, UCIIONb3Yys TEOPUIO BHIYETOB § (cosz? —1)dz

7= v

Bapuant 3.
1. BBIMMCIIHTE MHTETpAl J' (xy +x? il » zie L - otpesox npsvoii ot Toukn A(L3) A0 Toukn B(-2,5).
L
2. BLIUHCIIUTB OBEPXHOCTHBIN MHTErPall IEPBOTO PoOJIa I J'(Z X +5y — z)ds > Tie S — 4acTh MI0CKOCTH
S

X+ 2y + 27 =2, orcexkaemMasi KOOPJAUHATHBIMHU IJIOCKOCTSAMHU.
3. BeIUMCIUTH MOBEPXHOCTHBIM HHTETpa BTOPOro poja J' I 3x? dydz — y2dxdz — zdxdy - A€ S - 4acts
S

napabononaa 1 -z = x? + y?, OTcekaemast INoCKoCThi0 Z = 0 (BeKTOp HOpMan 00pasyeT OCTPbIi yron

C IMOJIOKUTCJIbHBIM HAIIPABJICHUEM OCHU 0oz )



4. BeuncauTh MUPKYISIIMIO BEKTOPHOTO TOJIsT & BIOJb KOHTYpa L (B HampaBiieHUH BO3pacTaHUs
mapamerpa 1), ecmm 3 =—x?y*7 +4j+xk ,» L:x=2cost,y =2sint,z=4

5. Bb4ucanTh MOTOK BEKTOPHOTO MO & yepe3 3aMKHYTYIO MOBEPXHOCTh S (HOpMaslb BHEIIHSA),

ecm az(ey+2x)T+(xz—y)]+%(exy—z)lZ, S:x*+y*+z2=2y+3’

6. BeraucnauTh HHTErpa OT GYHKIIMH KOMITIEKCHOTO MEPEMEHHOTO TI0 JAHHOW KPUBOM
J'Re(z +2°Hz AB={(x,y):y=x* 0<x<1}
AB

7. BblUUCINTS UHTETPAJ, UCIIOJIb3YSl TEOPHUIO BHIUETOB 27 dt ,

0 2 ++/3sint

Bapuanr 4.
1. BerauciauTe UHTErpal J.(ZX + yZ)ﬂ ,Toe L:x?+y?=1.
L
2. BeruncauTh MOBEPXHOCTHBIN MHTETPa MEPBOro pojaa I J' xyzds » '€ S —gacTh MOBEPXHOCTH
S

7 = x* + y?, OTCeKaeMasi III0OCKOCThI0 Z =16.

3. BpIYMCIUTh MOBEPXHOCTHBIM HHTErPal BTOPOro poaa ‘[ J‘ xdydz + z3dxdy » TA€ S - BHEILIHSISI CTOPOHA
S

chepst x? + y? + 7% =1, OTceKaemas IWIOCKocThio Z =0(z > 0).
4. BBIYUCIUTD HUPKYJISIMIO BEKTOPHOTO NOJIsE 8 BJOJIb KOHTYpa L (B HampaBiieHUH BO3paCcTaHUS
mapametpa 1), ecin g = 7§ 4 y2j—xK, L:x=~/2cost, y = 2sint, z=+/2 cost -
5. BBIYMCIUTH TOTOK BEKTOPHOTO MOJIsl @ Yepe3 3aMKHYTYIO IIOBEPXHOCTh S (HOpMallb BHEIIHSS ),
eciu éz(yz—2x2)7+(sinx+ y)j+(x-22)k,S:x+2y-32=6,x=0,y=0,2=0.
6. BoruncauTs MHTErpan OT GyHKIIMH KOMIIJIEKCHOTO MEPEMEHHOI0 MO0 TAHHOW KpUBOI
J'Imzdz, AB={(x,y):y=2x?0<x<1}
AB

7. BBIMUCTATH HHTETPAI, UCTIONB3YS TEOPHIO BBIYETOB 2 (x2 _ y 4 2)dx

o x*+10x* +9

0) KpUTEpHUU OILICHUBAHUSI KOMIIETEHIIUM (PE3yJIbTATOB):
KoHntposbHas padoTta 2 cuntaercs BbIITOJIHEHHOMN, €CJIM MPABUIILHO PEILIEHBI 5 3a1a4
(momyuyeno 17 6ayioB U BhILLIE).

B) ONUCAHUE IIKaJIbl OICHUBAHUSA:

KontposnbHas pabota 2 “KpuBosinHeiiHble U TOBEPXHOCTHBIE UHTErpasibl. DyHKIINH
KOMITJIEKCHOT'O TIepEMEHHOTO ~ orieHnBaeTcs B 30 6ayutoB: 3amadu 3 U 5 OIEHUBAIOTCS
110 5 0asIoB, a OCTaJbHBIE 3a4a4d — 110 4 OaJja.

6.2.4. Haumenosanue oyenounoz2o cpeocmea. Hnoueudyanvuwie 3a0anusf4], [5]
a) TUNIOBBIE 3aJ1aHusl (BOIPOCHI) :

1. UnauBunyansHoe 3ananue 1:“KpaTHbie unterpanst ~ [4].
Brinaercs Ha 4 Henene, MpuHUMAaETCs Ha 8 HeJele.



2. MunuBuayanbHOe 3a1anue 2: “BexkTopHblid aHanu3 [4].
Brinaercs Ha 9 Henene, npuHuMaeTcs Ha 12 Henene.
3. UunuBunyanbHOE 3ananue 3: “Teopust GyHKIMI KOMIUIEKCHOTO IEPEMEHHOTO U
orepalMoHHoe ueuuciienue”, 3aaaaun 1-20 [5].
Beinaercs Ha 12 Hepene, npuHUMaeTcs Ha 17 Hexele.

0) KpuUTepuu OIICHUBAHUS KOMIICTCHIINH (PE3yIhbTaTOB):
basnel 3a MHAMBUAYAIbHOE 33JJaHUE HE BHICTABIIAIOTCS. BBINOIHEHNE NHAMBUTY AIBHBIX
3a/IaHU SBJISIETCSI HEOOXOIMMBIM YCIIOBUEM JUISI IOMYyCKa K KOHTPOJIbHBIM paboTam 1o
COOTBETCTBYIOIIMM TEMAM M K 3K3aMEHY B KOHIIE CEMECTpA.

6.3. Memoouueckue mamepuainsl, onpeoensaoujue npoyeodypbl OYEeHUBAHU 3HAHUIL,
YMeHUil, HABbIKOE U (unu) onvima OeamenbHOCmU, XAPAKMEPUIYIoWUX 3Imansl
dopmuposanua komnemenyuii

PeilTuHroBasi OIl€EHKa 3HAHUW SBJISETCS MHTETPAJIbHBIM I[IOKA3aTEJeM KayecTBa
TEOPETUYECKUX M TPAKTUUYECKUX 3HAHUW U HABBIKOB CTYJICHTOB MO JAUCIUIUIUHE U
CKJIaJIBIBACTCS U3 OLICHOK, MOJIYYEHHBIX B XOJI€ TEKYIIETO KOHTPOJIS U MIPOMEKYTOUHOU
aTTeCTalWH.

Tekyluii KOHTPOJIb B CEMECTPE MPOBOJUTCS C IETbI0 00ECIECUCHUS CBOCBPEMEHHOM
00paTHOU CBSI3M, IJII KOPPEKIIMU OOYUYEHHs, aKTUBU3AIMU CaMOCTOSATEIIBHOU pabOThI
CTYZECHTOB.

[IpomexxyTouHas arrectamus MpeaHa3HaYeHa i OOBEKTUBHOIO MOJTBEPKIACHUS U
OIICHUBAHUS JOCTUTHYTHIX PE3yJIbTAaTOB OOYYEHHUs TIOCIE 3aBEpIICHUS HN3YUYCHUS
JTVCHUTINHBI.

Tekyuii KOHTPOJIb OCYILECTBISIETCS IBa pa3a B cemecTp: KoHTpoabHasa Touka Ne 1 (KT
Ne 1) u xonTponsHas Touka Ne 2 (KT Ne 2).

Pe3ynbTaThl TEKYIIEro KOHTPOJISA U MPOMEKYTOYHOM aTTECTAallUK MOABOSITCS TI0 IITKaJIe
OaJIIbHO-PEUTUHTOBON CHCTEMBI.

Bua konTpoas JTan pedTHHIOBOM CHCTEMBI baaa
Oueno4ynoe cpeacTBo Munnumym | Makcumym
Texyuruii KountposabHasi Touka Ne 1 18 30
KonTponbnas pabota Nel 18 30
NJI3 Nel

KonTpoabnasi Touka Ne 2 17 30
KontponbHas pabota Ne2 17 30

N3 No2, No3
IIpomexxkyTouHblii | IK3aMeH 25 40
DK3aMEHAIMOHHBINA OUIET 25 40
NTOI'O no aucuunjinHe 60 100

I1. 6.3



Tabnuna nepecyera HTOrOBOr0 peUTUHTOBOTO Oaiia B 5-0ambHYIO OLIEHKY
WTOrOBBIN pEUTUHTOBBIN OaslI 5-0OanpHast oIlcHKa Onenka o ECTS

90-100 OTIIUYHO A
85-89 OYEHb XOPOIIIO B
75-84 XOpOIIO C
65-74 YIOBIIETBOPUTEIIHHO D
60-64 MTOCPEICTBEHHO E

< 60 HEYJOBJIETBOPUTEIHHO F

DK3aMeH MMpCaAHa3HA4YCH IJIsI OLICHKH pa6OTI>I O6Y"I&IOHI€FOC$I B TCUCHHUC BCCTO CpPOKa
HN3YyUCHUS NTUCHUIIMHBI U IIPHU3BAH BBIABHUTH YPOBCHB, IIPOYHOCTb U CUCTCMATHUYHOCTDH
IMOJIYUYCHHBIX O6y‘-IaIOHlI/IMC5I TCOPCTHUCCKUX 3HAaHUU U YMCHI/Iﬁ IMPAKTHYICCKOI'O
HCIIOJIb30BaHUSl 3HAHUM (Hal'IpI/IMGp, INPUMCHATL TCOPCTHYCCKUC 3HAHHUSA B PCHICHUU
3az[aq), HpI/IO6p€T€HI/IH HaBBIKOB CaMOCTOSITEIILHOMN pa6OTBI, Pa3BUTHA TBOPUYCCKOI'O
MBIITJICHUA.

OI_[CHKa C(l)OpMI/IpOBaHHOCTH KOMIICTCHIIMK Ha 3K3aMCHC JIs TCX o6yt1a101111/1xc;1,
KOTOPBLIC IPOITYCKAJIN 3aHATHUA U HC y4aCTBOBAJIMW B IIPOBEPKEC KOMIICTCHIHH BO BpPCEMA
HN3Yy4YCHUSA AUCHUINIMHBI, IMPOBOAWUTCA II0CJIIC HWHAWBHUAYAJIBHOTO CO6CCCI[OB3HI/ISI C
npernogaBaTcijicM 110 MPOIYIICHHBIM WJIW HC YCBOCHHBIM O6yLIaIOHlI/IMC${ TEMaM.

7. IlepeyeHb OCHOBHOI W JONMOJHUTEJbHOH Y4eOHOH JUTEPATYpPbl, HEOOXOAUMOM
JJIS OCBOCHMS U CIHUILINHBI

@) OCHOGHAA yUueOHaa numepamypa:
1.Unpun B.A., I[lo3nasak O.I'. OcHOBEI MaTeMaTHuecKkoro ananusa. M.: ®usmariaur, 2006, 4.2. — 1403k3.
2.CemnukoB A. I'., Tuxonos A. H. Teopus ¢pyHKIIMN KOMILIEKCHOTO iepeMeHHoro. M., Hayxka,

1999.-1353k3.

3.bepman I'.H. COopHUK 33124 110 Kypcy MaTeMaTHYecKoro aHainusa : yuaeb. nocoodue/ I'.H. bepman. -
22-¢ u3n., mepepad. -CI16.: [Tpodeccus, 2007.-432 ¢. 250 3k3.

4.Ky3znenos JI.A. Coopuuk 3a7au no Beiciield marematuke. CII6.: «JIauby, 2005r- 4003k3.
5.Yynecenko B.®. cOopHUK 3a1aHuli IO clIeUANbHBIM KypcaM Beiciieil Mmarematuku. CII0: «Jlanby,
20051- 400 k3.

6.Kynpssues JI./l. Kypc maremarnueckoro ananmmsa. M.: @uszmaraut, 2006, 1.2. -705k3

7. AemunoBuy b.I1. CoopHuK 3a1au 1 ynpakHeHuil no maremarndeckomy aHanuzy. M.: ACT Actpens,
2007 r. — 3003Kk3. - 13-¢ u3x., ucrp. - M. : CepBucHas kommanus, 2014. - 624 ¢. — 50 2k3.

8.CO0opHUK 3a/1a4 IO Teopur (HYHKIMU KOMITIEKCHOTO nepemenHoro. [loxa pen. npod. A. I1. Bynanosa.
OO6HuHCK, MATD, 2005. -300 3k3.

9. Tep-Kpukopos A.M., Hlabyann M.N. Kypc matemarndeckoro ananuza. M; Hayka, 2002- 503k3,

10.ITpusanos U. U.. BBenenue B Teoprto pyHKINN KOMIUIEKCHOTO iepeMenHoro. M., Beicu. Illkouna,
1999.-553k3.



0) oononnumenvnan yueonas 1umepamypa:

1.C6opHuk 3a1a4 o MmateMatudeckomy aHanu3y B 3 T.T.2. Kyapssues JI.B., Kyracos A. /1.,
UYexsos B.U., [Mabynun M.U., DUIMATIIUT, 2010.

2.3opuu B.A. Maremarnueckuii ananus.T.2.M., MITHMO0,2012

3.Hecrepos A.B, FOpuenko A. M. Koncniekt nekmuii mo kypey "Teopust pyHKIHI KOMITTIEKCHOTO

nepeMeHHoro". YaeOHoe mocodue sl CTYAHTOB BTOPOro Kypca. OOHUHCK, 1998.-503k3.
4. Kpacuos M. JI, Kucenes A. U,. Makapenko I'. Y.. DyHKIMM KOMIUIEKCHOT'O MIEPEMEHHOTO.
Onepanmonnoe ucuucnenue. Teopust ycronunoctu. M., Hayka, 1981-20 3xk3.

8. Ilepeuenb pecypcoB* HHPOPMANMOHHO-TEICKOMMYHUKAIMOHHONH  CceTH
«HAHTepHeT» (1aJ1ee - ceTb « UHTEPHET»), HE0OXOAUMMBIX /I OCBOCHUS M CIUILIUHbI
1. http://eqworld.ipmnet.ru/ru/library.htm. EqWorld - mup MatemaTiueckux ypaBHCHHIA.
VYyebHo-00pa3zoBarenbHas PU3NKO- MaTeMaTUyeckasi OnbIroTeKa.
2.http://mathhelpplanet.com/ Maremaruueckmii popym Math Help Planet
3.http://www.iglib.ru/ Dnexrponnas Oubmmoreka IQLb oOpa3oBaTelbHBIX |
IPOCBETUTENICKUX W3AaHui. CBOOOAHBIM JOCTYNl K 3JIEKTPOHHBIM yueOHUKaM,
CIIPaBOYHBIM U Y4E€OHBIM MOCOOUSIM.
4.http://www/edu/ru/modules/php?op=modload&name=Web _.Links&file=index&l
_op=viewlk&cid=2720 — ®enepanbHbIii TOPTAT POCCUHCKOTO MPOPECCHOHATEHOTO
oOpa3oBanus: MaTemaTHKa U €CTECTBEHHO-HAy4YHOE 00pa30BaHuUE.

9. Metoanuyeckue yKa3aHUA IS 00y4aIOLIUXCS 10 OCBOCHUIO TUCHMIIUHBI
Jlekuumu.

[Ipu u3yueHnn NUCUUILTUHBI HEOOXOAMMO KOHCIIEKTUPOBATH JIEKIIMH, KPATKO 3aIMChIBas
OCHOBHBIC  OIpe/eNieHUus, (QOPMYJIUPOBKM TEOPEM M OCHOBHBIE IYHKTBI HUX
JI0OKa3aTenbCTB. 11 MOHMMaHUg MaTepuaia JIKIUA U €ro Ka4yeCTBEHHOTO YCBOEHUS
pPEKOMEHYyeTCs 3a AEHb A0 CIAEAYIOUIEH JICKIUH MPOYUTATh U MOBTOPUTH MAaTepUall O
KOHCNEKTY. B ciydae BO3ZHHMKIIMX BOIIPOCOB HM3YYUTh TEOPETHUYECKHM MaTepHai IO
y4eOHUKY JHOO TMOJYy4YuTh KOHCYJIbTalUMIO y mpenoaasatens. JKenaTenbHO
JOTIOJTHUTENBHO MTPOYUTHIBATH MAaTEPHAI [0 PEKOMEH/I0BAHHBIM yUYEOHUKAM.
IIpakTHyeckue 3aHATHSL.

[Ipu moAroToBKe K MPAKTUYECKUM 3aHATUSM HAJIO MMPOYUTATh TEOPETUUECKUN MaTepHal
0 TEME W NPOCMOTPETh MAaTEpHalbl MPEABIAYLIEr0 CEMHHApa M TOJBKO IIOTOM
MPUCTYNATh K BHITIOJIHEHUIO JOMAIIHETO 3a7aHus. Ha npakTuueckux 3aHsITUSX aKTUBHO
y4acTBOBaTh B pabOTe TPYMIIbI, B CIIy4ae HEBBIMOIHEHUS OTACIbHBIX 33aJJaHui 3a1aBaTh
BOIIPOCHI IPEIIOIABATEIO.

Konrpoabnas padora.

[Ipu moATOTOBKE K KOHTPOJIHHOM HEOOXOMMO MOBTOPUTH TEOPETHUECCKUN MaTEpHaI 110
JICKIUSM U y4eOHUKaM, IPOCMOTPETh TUTTUIHBIC 33]]a4H 110 TEME, KOTOPhIE PEIIaiiCh Ha
3aHATUSX U B JIOMAITHUX 3aJaHUSX, PEIIUTh HECKOJIBKO 3aJad MO0 TeMe U3 COOpHHKA
uHauBUAYalbHBIX 3a1annii (Ky3Hemos[4]).

JK3aMeH.

[Ipu noAroTOBKE K 3K3aMEHY HEOOXOAUMO U3YUUTh TEOPETUUECKUI MaTeprall, KOTOPbII
BBIHOCUTCS Ha K3aMEH, 110 KOHCIIEKTY JIEKIMM. [{J1s Tydiiero noHMMaHus Wi B CIydae
BO3HMKHOBEHUSI BOIIPOCOB OOPATUTHCS K PEKOMEHAYEMbIM yueOHHMKaMm win MHTepHeT-
pecypcaM. Ha KOHCynbTanmusx aKTUBHO BBISICHATH BO3HHMKIIME BOIPOCHI. JK3aMEH



http://eqworld.ipmnet.ru/ru/library.htm

SBJIIETCSI MUTOTOBOM aTTeCTalMeld Mo MpeaMEeTy 3a CEMECTp, MO3TOMY OH TpeOyeT
CHUCTEMAaTH3allM BCEro JIEKIIMOHHOIO M MpaKTHYecKoro marepuaina. COBEpPIIEHHO
HEOOXOJMMO JJii TOJATOTOBKM K 3K3aMEHY BJIYMUYHMBO M BHHMMATEIHHO BBIMOJIHHUTH
WHIUBUIYAJIbHOE JIOMAalIHEEe 3aJaHHe. 3aJayd [0 THUIy OTOr0 3aJaHusl YacTo
BCTPEYAIOTCS HA 3K3aMeHe. 1 ycremHo#i caqaun 3K3aMmeHa TpeOyeTcsl cucTeMaThuiecKas
paboTa B cemecTpe, akTUBHAas CaMOCTOsITeNIbHAs paboTa ¢ yueOHukamu win MaTepHeT-
pecypcaMu.

10. IlepeyeHb  HMHPOPMANMOHHBIX  TEXHOJOTMH, HCHOJb3yeMbIX  IMPH
OCYLIIECTBJICHHH 00pa30BaTeJIbHOI0 MpoLecca Mo AMCUUILINHE, BKJIKYAas epeYyeHb
NMPOrpaMMHOr0 o0ecriedyeHUs1 U HHGOPMANMOHHBIX CHPABOYHBIX cHCTeM (NpHU
HEe00XO0UMOCTH)

IIporpammHuoe ob0ecniedyeHue u UHTEpHET-peCcypChl.

1. http://eqworld.ipmnet.ru/ru/library.htm. EqWorld - mup maremaTiueckux ypaBHEHHIA.
VYyebHo-o0pa3oBaTenbHas PU3nKo- MaTeMaTuueckas OubInoTeKa.
2.http://mathhelpplanet.com/ Matematudeckuii popym Math Help Planet
3.http://www.iglib.ru/ Dnexrponnas Oubmmoreka IQLb oOpa3oBaTeldbHBIX |
IPOCBETUTENbCKUX W3AaHMi. CBOOOAHBIM JOCTYIl K 3JIEKTPOHHBIM yueOHUKaM,
CIIPaBOYHBIM U y4E€OHBIM MOCOOUSIM.
4.http://www/edu/ru/modules/php?op=modload&name=Web .Links&file=index&l
_op=viewlk&cid=2720 — ®eaepanbHbIii MOPTAT POCCUICKOTO TPO(HECCHOHATEHOTO
oOpa3oBaHMs: MaTreMaTuKa U €CTECTBEHHO-HAYYHOE 00pa30BaHHUE.

11. Onucanue MaTepHUAIbLHO-TEXHUYECKOM 0a3bl, Heo0XoauMo IS
OCyILIeCTBJICHHSI 00Pa30BaTEJILHOI0 MPOLEcca MO AUCHHUILIMHE

Jlns mpenopaBaHusl AMCLMIUIMHBI ~BEKTOPHBIA M TEH30pHBINM aHAINU3” HEOOXOIUMBI
y4eOHbIE ayJUTOPUU JJI YTEHUS JICKUUMN M MPAKTUYECKUX 3aHSATUH, 000pYyIOBAHHbBIE
JIOCKOM U MEJIOM.

12. Nnble cBeieHnsi M (MJIM) MaTePUAJIbI

Jucrunmiael «MaTeMaTH4eCKui aHaIu3y» U BEeKTOPHBIN U TEH30PHBIA AHAIIN3  ABJIAIOTCA
OTHUMH W3 OCHOBHBIX (PyHIaMEHTaIbHBIX Y4YEOHBIX AWCHUIUINH, OHH 00ECIeunBaIOT
HOJTOTOBKY CIEIMAJIMCTOB K YCIIEIIHOMY OCBOCHHUIO JUCIMIIMH €CTECTBEHHOHAYYHOTO U
po(heCCUOHATIBHOTO IIUKIIOB.

Lleau ocBoOeHMs UCHMILIMHBI "BEKTOPHBIN U TEH30PHBIN aHAIU3” .

Hemamu wu3ydyeHUs AUCUUILIMHBI ~BEKTOpPHBII M TEH30pHBIA aHalu3”’  ABJISIOTCS
(dbopMHpOBaHUE Y CTICITUATUCTA CICAYIONINX PE3yIbTaTOB O0YYCHHUS:

- TEOpETHYECKas MOJrOTOBKA U MOJyYeHHE MPAKTUYECKUX HABBIKOB IO BBICIIECH MaTeMaTHKE
JUIL  YCTICIIHOTO YCBOCHHUS (yHIAMEHTAIbHBIX, OOIIETEXHHYECKUX U CHEIHaTbHBIX
JTMCUUIUIMH Y9eOHOTO TUTaHa, a TakXke /I BO3MOXXHOCTH W3YYEHHUS CIEeIUATbHON
JUTEPATYpHl, B CIydae HEOOXOIUMOCTH CaMOCTOSITEIbHOTO YIriyOJIeHUs] MaTeMaTHYeCKUX
3HaHUM nocsie oKoH4anus BY3a.


http://eqworld.ipmnet.ru/ru/library.htm

- pa3BUTHE JIOTUYECKOTO MBIIUICHUS! CTYIEHTOB, MPUBUTH MOTPEOHOCTh TEOPETHYECKOTO
000CHOBaHUU Pa3ITUYHBIX SIBJICHU.
- popmupoBanue komnerenmuu OITK-2.

B xoxe wu3ydeHuss OUCUUIUIMHBI ~BEKTOpPHBIA M TEH30pHBIA aHaIM3”’  pelaroTcs
CJeIyIOLIUE 3adauHu:

1. Co3nanue y CTYJIEHTOB JOCTATOYHO IIMPOKON MOArOTOBKH B 00JIaCTH MaTEMaTUKU
Y BOCIIUTaHUE JI0CTaTOYHO BBICOKOW MaTEeMAaTHYE€CKOU KYJIbTYpPHI.

2. CpopmupoBaTh y CIEMUATUCTOB HaBBIKUA MCTOIB30BAHUS MaTEMAaTHYECKHX METOOB
¥ OCHOB MaT€MaTUYECKOr0 MOAEIIMPOBAHUS B IPAKTHUECKON JEATEIbHOCTH.

3. IlpuBUTHE HABBIKOB CaMOCTOSITENIBHON pabOTHI C JUTEPATYpPON IO MAaTEMATHUKE U €€
IPUIIOKEHUSIM.

4. ®opmuposanue komnerenuuu OIIK-2 (3HaTh, yMeTh, BIa€Th)

12.1. Ilepeuens oOpazosamenbHblX MEXHOI02UIL, UCHOTbIYEMBIX RPU OCYULECI6/ICHUU
o0pazoeamenvHo20 npoyecca no OUCYUNIUHE

Jlekuun.

[IpakTHyeckue 3aHITHUA.

KoHTposibHbIE paOOTHI.

NHauBHyalibHbIE 3a/1aHUS.

CamocrosiTenbHas paboTa CTYJEHTOB.

12.2. @opmul opzanuzayuu camocmoamenvHoil padomol ooOyuawwuxca (memol,
8bIHOCUMbBIE O CAMOCHIOAMENbHO20 U3YUEHUA; 6ONPOCHL 071A CAMOKOHMPOJIA;
munoevle 3a0anus 01 CAMONPOBEPKU

Tema: Onepaunonnoe ucuuciaenue (Pemenne nudgepeHuuaIbHbIX YPABHEHUH U

cucreMm auddepeHMaIbHBIX YPABHEHHIT ¢ MOMOIILI0 Mpeodpa3oBanus Jlanaca)
. Boripocstr:

1. Haxoxnaenust n300pakeHus 0 OpUrMHAITy, UCIOJb3Ysl Ta0IMIly H300pakeHui U CBOMCTBa
OPUTHUHAJIOB U U300paKeHUH.

2. MeTtoabl HaX0XIEHHsI OpUTHHAIA TI0 33JJAHHOMY H300paXKCHHUIO

3. Meron pemienus auddepeHnaibHOro ypaBHeHHUs, OCHOBaHHBIN Ha hopmyre [roamens.
3agaHus 1J1s1 CaMONPOBEPKHU Mo Teme: paszjen 17 Teopust GyHKIMI KOMIIJIEKCHOTO IEPEMEHHOTO U
omneparmonHoe ucuucinenue ’([5], Yynecenko B.®.),3anaun 21-24, 26.

Bonpocsl 1 THIIOBBIE 3aJaHUS JIJIS CAMOIIPOBEPKHM O KYpCY

1. Haiiti miiomans Gurypsl, orpaHU4eHHOMN TaHHBIMU JTUHUSMHU.

y2—2y+x?=0,y% -4y +x? :0,y:%,y:\/§x.

2.  Bbl4mcIuTh TPOMHON MHTErpa I.”(X +y)dxdydz;V : z =10x,x+y=1,x=0,y =0,z =0.
\

3. Haiiti o6bem Tena, 3aJaHHOr0 HepaBeHCTBAMHU

X°+y

1<x>+y*+2°<4, 1<- g yz%, y>—

S



4. Haiiti moTok BeKTOpHOTO moJisi 4 yepe3 4acTh MOBEPXHOCTH S , BEIPE3aEMYIO TNIOCKOCTSIMH

P,, P, (HOpMaJb BHELIHSIS K 3aMKHYTOIl IIOBEPXHOCTH, 00pa3yeMoii JaHHBIMU [IOBEPXHOCTSIMH).
a=0C+xy)i+(y2 +x2y) ]+ 22k,
Cv2 2 . .
S:x"+y =16,R,:z=-1P,:z=2.

S. HaiiT noToK BEKTOPHOTO MOJIs @ Yepe3 4acThb IJIOCKOCTH P , pacnosoKeHHYI0 B IEPBOM

OKTaHTe (HOpMasib 00pa3yeT OCTphiit yroi ¢ ocbio OZ) 5 — xj + yi+zk, P:x+y+z=1.

6. Haiitu nupKyJIsmuio BEKTOPHOTO MOJs a = YZi + 2Xzj + XyK  B1osib KoHTypa I
X +y? +12% =25,
I , )
X“+y =9(z>0).
7. Haiitu padory cuibl F = (X + 2Y)i + (Y + 2X) ] npu nnepeMeIeH|# BI0Ib MPSIMOIHHEHHOTO

orpe3ka MN . M (—4,0), N(0,2).

8. Haiiti niomans Gurypsl, orpaHU4eHHON TaHHBIMU JTHHUSIMH

X2 —2x+y?=0,x2 —10x+y?> =0,y =0,y = /3x.

9.  BbIYMCIUTH TPOMNHON MHTErpaA ”J.dedde;V y=x,y=0,x=1z=x2+y%z=0.
\

10. Haiitu 06beM Tema, OrPaHUYCHHOTO TOBEPXHOCTSIMHU
x2+y2=2J2y,z=x2+y?—4,7=0(z 2 0).
11. Haiitu mOTOK BEeKTOpHOTO Mo ¢ yepe3 yacTh MOBEPXHOCTH S , BRIPE3aEMYIO IIOCKOCTSIMHU

P,, P, (HopMaIb BHEIIHsIS K 3aMKHYTOH OBEPXHOCTH, 00pa3yeMoil JaHHBIMHU [TOBEPXHOCTSIMU).
a=(X—y)i+(x+y)j+z°k,S:x*+y*=4,P,:z2=-2,P,:2=2.
12. HaiiTu NOTOK BEKTOPHOTO Mol ¢ yepe3 3aMKHYTYIO MOBEPXHOCTh S (HOPMaJib BHELIHSIA).

X+y+27=2,

a=(5x—6)i + (11x* + 2y) j + (x> —42)k,S :{
x=0,y=0,z=0.

13. Haiitu paboty cuibl F = Xi + Y] nipu nepemMenieHun B0k IpsAMouHeiHoro otpeska MN .
M (4,0), N (0,-2).
14. HaiiTi nupKyIsIHIO BEKTOPHOTO MoJst @ = Yi — Xj + ZK, BIOIb KOHTYpa

| x=cost,y =sint,
|z=3.



15. Beraucnuth uHTETpaI OT GYHKIIMA KOMIUIEKCHOTO TIEPEMEHHOTO TI0 33/IaHHOU KPUBOM
J.(22+1)dz, L: y=x° 2,=0,z, =1+i-
L

16.. Haittu pagnyc cXOaUMOCTH CTEIIEHHOTO psija _» n®+n ,
£\ 2n
n=1 (7 + I)
17. PaznoxuTh B psaz JlopaHa 1o creneHsaM £ GyHKIHO 1 B KOJIBIIE 4 < |Z| <6-
W e —

" 22102+ 24

18. lokazare, uto GyHKIHUS y(x) = e ¥ coS X MOXKET ObITh BELIECTBCHHON YaCTbO aHATIMTUIECKOM

0 .

(GYHKIIMY ¥ BOCCTAHOBUTH ATY () YHKITHUIO.
19.. Berauiciuth HHTETpaAI OT QYHKIIMA KOMIUIEKCHOTO TIEPEMEHHOTO T10 3aJIaHHON KPHUBOU

j(lm z°)|z|dz, AB:[z|]=4, Imz>0-
AB
20. Haiitu paanyc CXOIUMOCTH CTENIEHHOTO psiia (4- i)3n

6n
n=1
21. PaznoxuTth B psj Jlopana 1o creneHam £ hyHKIHIo W 1 B KOJIBLIE ] < |z| <4.
=
z°-5z+4

n .

22. BelyuciauTs MHTErpa: 2dz
§z—1—i=1,25 2%(z-1)
23. BbIYUCIUTD UHTETPA: 1 .
§ (e? +1)dz
7=z
24. BeIYUCIUTh UHTETpAN 27 dt

013—12cost

25. BoMMCIATB HHTETPAT 2y -

[O(x4 +1)?
26. Pemmte cucremy | %x=x+4y ; X(0)=1 y(0)=0.

{y =2X-y+9
27. HaiiTi M301MpOBaHHBIE 0COOBIE TOUYKH M BEIYUCIUTH BBIYETHI B HUX sinz
(2)= 2(2-2)

28. BBIYHCIUTD HHTETPAI. dz

bnsi o)
29.0nepauroHHBIM METONOM petmth 3anady Komu y'—y'=t2, y(0) =0, y'(0) =1.
30. PemmTe cucteMy ¢ MOMOIIBIO TTpeoOpa3oBanus Jlamaca {x =-x+3y+1; x(0) =1, y(0) =2.

y=x+y

12.3. Kpamkuit mepmunoiocuueckuil cioeaps

Acumntora,0MeKIus, 06CKOHSYHO OOJIbIas BeJINUYMHA, OECKOHSYHO MaJjlasl BeJIMYMHA,
BEpXHSS (HWXKHSAA) TpaHb MHOXECTBA, TpaaueHT (QyHKIuH, Trpadux QyHKIUH, ,
nuBeprexuus, nuddepenmuan, aupdepeHunanbHbiii OMHOM, TpaHUIIA MHOXKECTBA,
MHIYKIUSA, WHAYKIUS MaTeMaTH4ecKas, HHTerpan (HECOOCTBEHHBIN, CXOIAIIUNCA,
HEOMPECIICHHBIN, OIPEJICIICHHBIM, JIBOMHOM, TPOWHOMU, MMOBEPXHOCTHBIN,



KPUBOJIMHEWHBIN), nHTerpan [lapOy, mHTerpanpHas CyMMa, UPpalMOHAIBLHOE YHCIIO,
KacaTtelbHas TMpsMas M IUIOCKOCTh, KBaJIpUpyeMble W KyOMpyeMble MHOXECTBA,
KPUBOJMHEHHBIE KOOPAWHATHI, KOMMAKT, KpuBas (TJIagkas, cOpsmiisieMas, KyCOYHO-
TJIajiKas), KpUBU3HA, MOHOTOHHOCTh (DYHKIIMH U TTOCJIEI0BATEILHOCTH, HETIPEPHIBHOCTD,
HOpMa, HOpMaib, 00JacTh (ompenencHus (QYHKIMH), OKPECTHOCTh (IIPOKOJIOTAs),
orepaTop, OCTAaTOK psaga, OTOOpa)keHHWe, MepBOOOpa3Has, MOCIEAOBATEIBHOCTh U
MO/IITOCTIEIOBATENILHOCTD, MPEEi, MPOW3BOAHAS, MOJUHOM, IMOJe (IEeHCTBUTEIHHBIX,
KOMIUICKCHBIX) YHCEN, MpHU3HAK (CXOAMMOCTH, CPAaBHEHHS), MPUHIUI BIIOKEHHBIX
OTPE3KOB, MpPOOOpa3, paBHOMEpPHAs HEMPEPHIBHOCTh, PAIANYC CXOJUMOCTH, Pa3phIB
(YCTpaHUMBIN, HEyCTpaHUMBIN), pOTOp, PSA, cymMma psga, cymma JlapOy, Todka
(MakcuMyMa, MUHIMYMa, SKCTPEMyMa, pa3pbiBa), PYHKIIHSI, SKCTPEMYM.
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obOpazoBanust HUAY MUDU mno  wHampaBiaenuto  moarotoBku  12.03.01
[Tpubopoctpoenue.

IIporpammy cocraBui:

JI.A.Kopounesa, noueHt kadeapsl BM, k.. M.H.

Penensenr:

H.D. Knunmmnont, noneHt kadenpsl BM, k.¢. - M.H., JOLIEHT




