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VYuebnsiit mian vadopa 2011-2015 rogos.
Pacnpenenenue pabodyero BpeMeHu

Ne | Buner yueOHo# mestrensroctr | 1 cemectp | 2 cemectp | 3 cemectp | 4cemectp | Bcero Enunnie
1 |Jlexnumn 36 34 36 34 140 4acoB
JlaGopatopHbie 3aHATHS 36 34 36 17 123 4acoB
2 | IlpaxkTuyeckue 3aHATHS 36 34 36 34 140 4acoB
3 | Bcero aymuTOpHBIX 3aHATHI 108 102 108 85 403 4acoB
4 | CamocrosTenbHas pabora 72 78 72 59 281 4acoB
5 |Bcero (6e3 3x3ameHa) 180 180 180 144 684 4acoB
6 |IloaroroBka u cgaua dK3aMeHa 36 36 36 36 144 JacoB
7 | OOmmast TpyI0eMKOCTb 216 216 216 180 834 4acoB
6 6 6 5 23 3.E.

Ox3ameH: 1, 2, 3, 4 cemecTtp
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokon Ne 288 ot « 18 » 11 2017 1

JINCT COTJIACOBAHUM
PaGouass mporpamma cocTtaBieHa ¢ yderoM TpeOoBaHuii DenepaibHOTO
T'ocynapctBenHoro oOpaszoBarenbHOro cranaapra Beiciiero oopaszosanus (OGI'OC BO) no
HaIpaBJIeHUIO TOATOTOBKH (crermanbHocTh) 11.05.01.65 PaguonokaiimoHHble CUCTEMBI U
KOMIUIEKChI, yTBep)kaeHHoro 11.08.2016 roma, NelO31 paccmoTrpeHa u yTBEpKle€Ha Ha
3acenanuu kadenapsl 18 HOsOps: 2016 1., mpotokon Ne 288.

Pa3zpaboruuk:
3aB. Kad). MaTeMaTUKH MaraszunaukoBa A. JI.

3aBeayronmii 00ecrneurBaroIei
kad. MareMaTHuKu MarazunnaukoBa A. JI.

Pabouast mporpamma comiacoBaHa ¢ (pakylabTeTOM, NPOYMIMPYIOMIEH U BBIMYCKAIOMIEH
KadeapaMu HapaBICHUS MOATOTOBKH (CIIEUATBHOCTH).

Hexan PT® [Tormoga K. IO.
3aBeayronuii mpopuiInpyromniei

kad. PTC Menuxos C. B.
3aBeyIOIIUI BbINYCKAOMIEH

kad. PTC Menuxos C. B.
DKCIEPTHI:

IIpodeccop kad. MaremMaTHKH EnsioB A. A.
Crapmmit ipeniof. kag. PTC Hoznapesarsix /1. O.
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1. He.]'ll/l H 3aJa91 JUCHUIIJIMHDbI

1.1. Heau AucuMIIMHBI

Lemssmu sBisIrOTCS

—  H3y4Y€HHE OCHOBHBIX IMOJIOKEHUN, 3aKOHOB U METOJIOB MATEMAaTUKH: OCHOBHBIX
MaTeMaTHYECKUX TMOHITHHA M METOHOB PEIICHHUs 3ajad JUHEWHON anreOphl, aHAIUTHYE-
CKOM TeOMEeTpHH, MareMaTH4ecKoro aHanau3a, qud@epeHIuanbHbIX YpaBHEHHUH, TeOopUu
(yHKIHI KOMIUIEKCHOTO TIEPEMEHHOTO;

— pa3BUTHE CIOCOOHOCTEW CTYIEHTOB K AOCTPAKTHOMY MBILUJIEHUIO, aHAJIH3Y,
CUHTE3Y B paMKaX MaTeMaTUKH.

1.2. 3agaum qTUCHUIJIMHBI
B 3agaun QUCHMIUIMHBI BXOJAT: HW3YYEHHUE OCHOBHBIX TOJOKEHUW, 3aKOHOB U
METOJ0B MAaTEMAaTUKU: OCHOBHBIX MAaT€MAaTHUYECKUX TMOHSITUN M METOAOB PELICHUS 3aj1ad
JUHEMHON  anreOphl, AaHAJUTUYECKOW TeOMETpHHM, MaTeMaTHYeCKOro  aHaju3a,
mudpepeHInanbHbIX YPaBHEHUH, TeOpUU QYHKIHUN KOMIIJIEKCHOTO TIEPEMEHHOI0; YMEHUS
paboTarh C MaTeMaTUYECKOM JUTEepaTypod; pa3BUTHE CIIOCOOHOCTEH CTYJIEHTOB K
a0CTpPaKTHOMY MBIILICHHUIO, aHATIM3Y, CHHTE3y B paMKaX MaTeMaTUKH.

2. MecTto aucuuiuinibl B cTpykrype OOII
Huciummaa «Marematnka 1. Bricmmas maremaTuka» OTHOCHUTCS K 0a30BOM 4acTH
b1.b.5.1. 115 uzy4yeHus: IUCIUIUIMHBI HEOOXOANUMO TBEPA0€ 3HAHKUE CTyIeHTaMu 0a30BOTO
Kypca MaTeMaThKH CpeAHEN MIKOJbl. MareMarrka Impru3BaHa JaTh CTYICHTAaM 3HAaHHS U Ha-
BBIKH, KOTOpbIE OyIyT UCIOIB30BAThCS MPU U3YyUYEHHUH NMPO(ECCUOHATBHBIX TUCIUIUINH, B
y4eOHO-HMCCIIE0BATENbCKON U HAyYHO-UCCIE10BaTEIbCKOM padoTe.

3. TpeGoBaHusi K pe3yJibTaTaM OCBOCHHUSI AUCHUIIIMHBI

[Ipouecc u3ydeHus: JUCLHUIUIMHBI HAMPABIE€H Ha (POPMUPOBAHHUE CIEIYIOLIUX KOM-
METCHIUN:

— OK-1 BrimyckHHK J0JKeH 00Ja7aTh CIIOCOOHOCTBIO K a0CTPAKTHOMY MBILLIE-
HUIO, aHAJIN3y, CUHTE3Y;

— OIIK-4 BpinyckHUK AOMKEH 00Jaaarh CIOCOOHOCTBIO MPEACTABUTH aJEKBaT-
HYI0 COBPEMEHHOMY YpPOBHIO 3HAHUN Hay4yHYIO KapTHHY MUpa Ha OCHOBE 3HAHHS OCHOB-
HBIX ITOJIOKEHHUH, 3aKOHOB U METOJIOB €CTECTBEHHBIX HAYK U MATEMATHKH.

B pesynprare nusydeHus: JUCUUIUIMHBI CTYIEHT JOJIKEH:

— 3HaTh: OCHOBHBIE IOJIOKEHUS, 3aKOHBl M1 METO/bl MATEMATHKU: OCHOBHBIE Ma-
TEMaTUYEeCKUE MOHATUS U METOAbl PEIICHUs 3a]ad JUHEHHOW anreOphl, aHAJIUTUYECKOU
reOMETPUM, MATEMATUYECKOTO aHalin3a, Au(depeHInanbHbIX YpaBHEHUN, TEOpUn (PyHK-
UM KOMIUIEKCHOTO TIEPEMEHHOTO;

— yMeThb: OIPUMEHSATh OCHOBHBIE MOJIOKEHHUS, 3aKOHBI U1 METO/bl MAaTEMATHKH: OC-
HOBHBIE MaTeMaTHUYECKHUE MOHATHA U METO/bl PEICHUS 3a7ad JMHEHHON anreOphl, aHAIH-
TUYECKOM T€OMETPHUH, MAaTEMAaTUYECKOTO aHaiu3a, Iu(PpepeHanbHbIX YpaBHEHUM, Teo-
puu QYHKIUN KOMILIEKCHOTO NEPEMEHHOTO ISl PEIICHUs TUIIOBBIX 3aay, JJ OCBOEHUS
APYTUX TUCUUIUINH, MPETYCMOTPEHHBIX yUY€OHBIM IUIAHOM, U pelIeHusl Npo¢eCcCHOHaIb-
HbIX 3a71a4. [lonb30Barbes Mpu HEOOXOIUMOCTH MaTEMAaTHYECKOM JIUTEPATYPOil.

— BJAJleTb: OCHOBHBIMH MOJIO)KEHHUSIMH, 3aKOHAMHA U METOJIaMH MAaT€MAaTHUKHU: OC-
HOBHBIMM MaT€MaTHMYE€CKUMU MOHATUAMH U METOAAMH PELICHHs 3a]ad JIMHEWHON ayreo-
pBl, aHAJTUTHYECKOW TE€OMETPUHU, MaTeMaTUYECKOTro aHanu3a, AUuQQepeHuanbHbIX ypaB-
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HEHUM, TeOpUU (PYHKIUNA KOMIUIEKCHOTO MEPEMEHHOr0; HaBbIKAMU MaTE€MaTUYECKOro al-
CTPAKTHOTO MBILICHUS, aHAIN3a, CUHTE3A.

4. O0beM IMCUMINIMHBI U BUABI y4eOHOH padoThI
OO01mast Tpyno€eMKOCTh JUCLUHUIUIMHBI COCTABISIET 23 3a4€THBIX €AUHUIBI U IMpea-
cTaBieHa B Tabnuie 4.1.

Tabnuua 4.1 — Tpya0eMKOCTb TUCHUILTAHBI

Bupner yue6HOi paboTh Beero 4acos Cemectpsl

1 2 3 4

AyIuMTOpHBIE 3aHATHS (BCEro) 403 108 102 108 85
B ToMm uncrne:
Jlexun 140 36 34 36 34
JlabopaTopusie pabdots! (JIP) 123 36 34 36 17
Ipakriueckne 3ansTus (I113) 84 22 20 22 20
Cemunaps! (C)
Komnoksuymsr (K) 24 6 6 6 6
Kypcogoii npoext/(pabora) (aynuTopHas Harpyska)
Jlpyeue 6udvi ayoumopHoii pabomuol
KonTponbsHbie paboTh 32 8 8 8 8
CamocrosiTeibHas padoTa (Bcero) 281 72 78 72 59
B Tom uncrne:

Kypcogoii npoexr (pabora) (camocTosiTensHast paboTa)
Pacuerno-rpaduueckue paboTs
Pedepar
Jlpyeue 6udvi camocmosimenvHol pabomuol
ITonroroBka K NpaKTUYECKUM 3aHSATUSIM 117 32 34 32 19
IToaroroBka K KOHTPOJIBHBIM paboTam 82 20 22 20 20
IloaroroBka K KOJIUIOKBUYMY 82 20 22 20 20
By npoMexxyTo4HOIl aTTecTaliy -3K3aMeH 144 36 36 36 36
O01ast TpyI0EMKOCTh, YaCOB 834 216 216 216 180
OO01mas TPyI0EeMKOCTh, 3a4eTHBIX EauHuI 23 6 6 6 5
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5. Conep:xanue IMCHUIIHHBI

5.1. Pa3zaeasl AMCHMIIIMHLI 1 BHABI 3AaHATHH
Paznensl AucuMIUIMHBI M BUJIBI 3aHATHH TIPUBEACHBI B Tabmure 5.1.
Taomuma 5.1 — Pasnensl AUCHUIUIMHBI U BUIBI 3aHATUNA

s | E_|&
= lgs|Es 50825 g S
Ne Haumenosanue g EE| S| S| D8 | & | veexoune
paszena AUCIUTIINHEI 2 & e R FS
n/n o] SZ| RE| 8% | 2|0k TCHINH
S |58 |E8 s S5 |5 (OK, TIK)
= 1S | =
1. DIeMEHTHI TEOPHH MHOXKECTB. DIEMEHTHl KOMOUHATOPH- 14 12 24 50 OK-1,
Ki. MaremMaTH4ecKkne CTPYKTYpHl. DIEMEHTHI TEOPHH JIN- OIIK-4
HEHHBIX IPOCTPAHCTB.
2. Komrmiekcusie uncna. Onepanuy HaJl KOMIDIEKCHBIMA 4 6 8 16 34 OK-1,
YHCIAMU. OIIK-4
3. Marpurper. Onpenenurenu. CHCTEMBI IMHEHHBIX anre6- 8 8 10 14 40 OK-1,
pauyecKuX ypaBHCHUIL. OIIK-4
4. Anre0pa reoMeTpHdIecKux BeKTopoB. OCHOBBI aHAIUTHYE- 10 20 14 30 74 OK-1,
CKOW T€OMETpUHU. OIIK-4
5. DyHKIMHY B JIMHEWHBIX IPOCTPaHCTBaX. JIMHEHHBIN onepa- 22 24 10 36 92 OK-1,
Top. BBeienne B ananm3 (BKIIOUYast PyHKIMH KOMILUICKCHO- OIIK-4
T'0 IEPEMEHHOT0).
6. JuddepenmansHoe ucancnenue (BKIOYas QyHKIINA 16 7 14 29 66 OK-1,
KOMIIJICKCHOT'O TIEPEMEHHOT'0). OI1K-4
7. WnrerpansHoe ncyucinenne QyHKINA OXHONH 1 MHOTHX 24 12 28 40 104 OK-1,
MIePEeMEHHBIX (BKIIIOYast (PyHKIIMN KOMIUIEKCHOTO TIepe- OIIK-4
MEHHOT0). DJIEMEHTHI TEOPHH ITOJISL.
8. Juddepenimansapie ypaBHEHHS. 12 8 10 24 54 OK-1,
OIIK-4
9. Hecob6cTBennsie narerpanst. VIHTerpansHbie mpeodpaso- 8 6 16 20 50 OK-1,
BauwusL. [Ipeobpazosanns Pypse, Jlamaca. OIIK-4
10. | KommnekcHble 4nCIOBBIE U (DyHKIMOHATIBHBIC PSIBL. Psip 22 32 18 48 120 OK-1,
®Dypse, Teinopa, Jlopana. OIIK-4
BCET'O 140 123 140 281 684

5.2. Conep:xanue pa3iejioB TUCHUIIMHBI (110 JIEKIHIM)
ConepxaHue pa3aenoB TUCIUIIINH (110 JEeKIIUIM) MPUBEAEHO B Tabmuie 5.2.
Tabnuua 5.2 - Conepxanue pa3eaoB JUCHUILUIUH (TIO JIEKIUSM)

I cemecTp
dopmu-
Ne HaunmenoBanus Tpynoem- DYCMbIC
i pasnenos CopneprkaHue pa3ienoB KoCTb (dac.) KOMIIETEH-
1071
(OK, TIK)
1. | DnemeHTHI TEO- MHoxecTBa U onepanuy HaJ HUMU. UHCIOBBIE MHOXKECTBA. 2 OK-1,
pUH MHOXECTB. CootserctBus. Bunel coorBercTBuil. bBuHapHbIe oTHOMIIE- OIIK-4
OJIeMEHTBI KOM- | HUS.
OMHATOPHKH. Koneunsle, 6eckoHeuHbIe, CUETHBIC, HECUETHBIC MHOXKECTBA.
Matrematuue- OrpaHU4YeHHbIE, HEOTPAHUYECHHBIE MHOXKECTBA. " paHUIbI
CKUE CTPYKTYPBI. | MHOXECTB.
OJIeMEHTBI TEO- IoHsATHSA MaTeMaTHYECKOHN CTPYKTYpBI, JIMHEUHOTO IIPO-
pUH TUHENHBIX CTpaHCTBA, apU(PMETHIECKOT 0 TPOCTPAHCTBA.
IIPOCTPAHCTB. IlepecTaHoBKa, BBIYMCIEHUE KOIMYECTBA IEPECTAHOBOK.
2. KomrnekcHbie Munmebie gncia. KoMIiekcHbIe 9ucia B anreOpamdecKoi, 4 OK-1,
yuciaa. Onepa- TPUTOHOMETPHUYECKOM, TIOKa3aTenbHoi popmax. MIx reomer- OIlK-4
LUU HaJ| KOM- puueckas uarepnperanus. CI0XKEeHUE, YMHOKEHUE, IEICHHUE
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IUIEKCHBIMH YHC- | KOMIUIEKCHBIX uucen. Onepanuy HajJ KOMIUIEKCHBIMU YUC-
JIaMH. JIaMU: aHAIATHUYECKOE MPOJOLKEHIE OCHOBHBIX JIEMEHTap-
HBIX (DYHKIMH Ha KOMIUIEKCHYIO TUIOCKOCTb.

3. | Matpuugl, onpe- | ITonsrue marpuisl, pasmep, obo3HaueHus. Knaccudukarms 4 OK-1,
nenutenu. Cuc- Marpull. JInHelHbIe onepayy HaJl MaTPHLIAMH. OIlK-4
TEMBI JIMHEHHBIX | TpaHcrioHMpoBaHME. YMHOKEHHE MaTPHIBI HA MaTPUILY-
anrebpanueckux | cronmben. [lonsTre cucreMsl IMHEHHBIX anreOpandecKux
YpaBHEHHH. YpaBHEHHMI, €€ MaTpUYHAs 3aIHCh.

Onpenenurens. Beruucnenue onpenenureneit 2 u 3 nopsij-
KOB. MeToz pa3noKeHHs OIPEAEIIUTENS 110 CTPOKE (CTON0-
1y). Pemenne onpeenennsIx cucteM MerogoM Kpamepa.

4. | Anrebpa reo- IIpocTpaHCTBO reOMETPUUECKUX BEKTOPOB. JlekapToBa U 2 OK-1,
METPUYECKUX HOJISIPHAS! CUCTEMBI KOOPAWHAT. YpaBHEHUE TMHIAU Ha OIIK-4
BekTOopoB. OcHO- | miockoctu. [Ipsmas. Kpussle BToporo nopsiika Ha II0CKO-

BbI aHAJIMTHYE- CTH. YpaBHEHHE OBEPXHOCTH B IpocTpaHcTBe. [nockocTh
CKOM F€OMETPUH. | B IPOCTPAHCTBE.

5. | OyHKIUH B IU- [Monsitne pynkuum (oneparopa) B IMHEHHBIX TPOCTPAHCT- 16 OK-1,
HEWHBIX IPO- Bax, BKJIIOYas (PyHKIMM KOMIUIEKCHOTO repemenHoro. Cro- OIIK-4
crpancTBax. JIu- | coObl 3amanus ¢pynkuun. Kinaccudukanns GpyHkuuii B 3aBu-

HEMHBIN onepa- CHUMOCTH OT Pa3MEPHOCTEN POCTPAHCTB. DJIEMEHTAPHBIE

Top. BBenenne B | cBoiicTBa (pyHKImiA. JIMHEHHBIN onepaTop U ero MaTpHIa.

aHayu3 (BKiroyast | JluHeiHble u KBaapaTHaHbIE (DOPMBIL.

(GyHKIMN KOM- Kommnozumust ynkimid, ooparnas ¢pynkuus. [Tocienosa-

IUIEKCHOTO IIe- TENBHOCTD U ee npexnen. HenpepreiBHOCTs QyHKIMK. [Ipenen

PEMEHHOTO0). ¢yaxumu. Heonpenenennsle Boipaxkenns. Knaccudukanms
TOUYEK pa3pbIBa. beckoHeUHO Mable M OECKOHEYHO OONbIINE
¢yHKIMY 1 MX cBolicTBa. CpaBHEHNE OECKOHEUHO MaIbIX,
TIOPSAZIOK MaJIOCTH. [1aBHast 4acTh GECKOHEUHO MaJIoil.
CpaBHeHre OCCKOHETHO OONMBIINX (PYHKIHH, TOPSITOK poC-
Ta. [1aBHas yacTh OECKOHEYHO OOJIBIIOHN.

6. | Auddepennu- [onsitne nuddepenunpyemoit Gynakiun. Jnddepeniman 8 OK-1,
anpHOE ucuucine- | Gynkuun. [IpousBoxnas Marpuna u ee crpoenue. [lonstue OIlK-4
HUE (BKITIOYAs yacTHOU npon3BonHOU. I'panuent. I[IpousBoanas no Ha-

(YHKIIUHT KOM- MIPABIICHUIO. YCIOBUS TUPPEPESHIUPYEMOCTH (DYHKIIUH.
IUIEKCHOT O I1e- [Monsitne ananurnaeckoit Gpynknun. IIponsBoansie u anud-
PEMEHHOTO) (epenuans! BeICIKX nopsakoB. [Ipunoxenns anddepen-
1Maja B NpUOIMKeHHBIX BeraucieHusx. @opmyna Teitnopa.
IIpasuno Jlonurains. I'eomeTpudeckuil 1 MEXaHUYECKHI
cMbIca pon3BonHON. MicenenoBanne QyHKIMN.
II cemectp
dopMmu-
Ne HaunmenoBanus Tpynoem- DYCMBIC
i pasnenos CopneprkaHue pa3ienoB KoCTb (dac.) KOMIIETEH-
1071
(OK, ITIK)

1. | DnemeHTHI TEO- OJIeMEHTBI TEOPUU IMHEWHBIX MPOCTPAHCTB. JInHeiiHas He- 4 OK-1,
pUH MHOXECTB. 3aBHUCHUMOCTb, 3aBICUMOCTb CUCTEM BEKTOPOB, CUCTEM OIK-4
DOneMeHTH KOM- | QyHKIuiA. Pa3mepHOCTh TMHEHHOTO MPOCTPAHCTBA, 6a3NC U
OMHATOPHKH. KOOpAWHATHI. PaHT MaTpHIIBL.

MateMaTuueckue
CTPYKTYPHI.
OJIeMEHTBI TEO-
pUH TUHENHBIX
IIPOCTPAHCTB.

2. | Marpunpl, orpe- | YMmHoxxenne matpun. OOpaTtHas MaTpuna. Pemenne mat- 4 OK-1,
nenutenu. Cuc- pU4HBIX ypaBHEHUNA. COBMECTHOCTD U OHMPEAEICHHOCTb CHC- OIIK-4
TEMBI IMHEHHBIX | TEMBI JINHEHHBIX ajnreOpandeckux ypaBHeHUH. Perienne
anreOpanyeckuxX | ONpeJeNICHHBIX CHCTEM: MaTPHYHbIA MeTox, merof ["aycca.

YpaBHEHHI Pemenue HeonpeneneHHbIX cucTeM. Pemenre o fHOPOAHBIX
CHUCTEM ypaBHEHHUIL.

3. | ®yHKUuuH B 1U- OO6partnsblii oreparop. Komnosunust onepatopos. CoOCTBEH- 6 OK-1,

HEHMHBIX Ipo- HBIC YHCIIa ¥ COOCTBEHHBIE BEKTOPHI JINHEHHOTO ollepaTopa OlIK-4
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crpancTBax. Jlu- | (MaTpuusr). [IpuBenenne kBagpaTnaHON GOPMBI K TIIABHBIM
HEMHBIN onepa- OCSIM.

Top. BBenenue B

aHau3 (BKITIOYast

(YHKIMN KOM-

IUIEKCHOTO Tie-

PEMEHHOT0).

4. | Anrebpa reo- YpaBHEHHE IOBEPXHOCTH B NpocTpaHcTBe. Llunuuapuye- 8 OK-1,
METPUYECKUX CKUE ¥ KOHUYECKHE MOBEPXHOCTU. CTPOEHNE HEBBIPOXKICH- OIIK-4
BEeKTOpOB. OCHO- | HBIX IOBEPXHOCTEN BTOPOro MOpsiaKa B IpocTpaHcTBe. 1lu-

BBI aHAJIMTUYE- JUHApHYECKas U cepryeckas CHCTEMbl KOOpANHAT.
CKOM F€OMETPHH.

5. | UnterpansHoe Heomnpenen€nuelil nHTErpan U ero cBoicrea. Meronsl vH- 12 OK-1,
HCUUCIICHUE TErpUPOBAHUSL: MTO/IBEICHHE 1T0]] 3HAK Mu(depeHImana, uH- OIIK-4
(GyHKIMI OMHOM | TerpupoBaHMe O YacTsIM, MHTETPUPOBAHHIE PALMOHATBHBIX
W MHOTHX Ilepe- | IpoOei.

MEHHBIX (BKIIIO- OnpenenéHHbIA UHTErpal U ero cBoicTaa. [lpunoxkenns
yast QyHKIUH OIPEEIEHHOr0 HHTEerpana. MHrerpan aHanuTuaeckon
KOMIUIEKCHOTO (YHKIIMY KOMIUIEKCHOTO MEPEMEHHOTO.
TIepEeMEHHOT0). [Monsitne naTerpana no ¢purype (Muoroodpasuio). Kpuso-
OneMEeHTHI Teo- smaeinbie naTerpasl 1 u 11 pona. Ux ¢pusmyecknii cmbici,
UM IO, CBOWCTBA M BbIUUCIeHHE. He3aBucuMOCTh KPUBOMTMHENHOTO
nnterpana Il pona or nyrtu unrerpuposanus. [loreHnuans-
HOE BeKTopHOe none. VHTerpan GpyHKIMH KOMIIEKCHOH
MIEPEMEHHOII.
III cemecTp
dopmu-
Ne HaunmenoBanus Tpynoem- DYCMbIC
i pasnenos CopneprkaHue pa3ienoB KoCTb (uac.) KOMIIETEH-
1071
(OK, ITIK)

1. | WHTerpaneHOE JIBOIHOI MHTETPAN U €ro CBOMCTBA. Beruncienue 12 OK-1,
HCUUCIICHUE HHTErpaia B JEKapTOBBIX KOOpAMHATAaX. 3aMEHa OIIK-4
(GyHKIMI OMHOM | IepeMEHHBIX B IBOHHOM HHTETrpalle, epexo]] K MOIsIpHOH
U MHOTUX IIepe- cucreme koopauHar. IlosepxnocTtaelie naTerpanst I u 11
MEHHBIX (BKIIO- | poxa. MIx ¢m3uueckuii cMBICII, CBOMCTBA U BHIYUCIICHHE.
yast QyHKIUH TpoliHol HHTErpall U €ro cBoiicTBa. Brruncnenue uaTerpana
KOMIUIEKCHOTO B JIEKapTOBBIX KOOPAMHATAX. 3aMEHA IIEPEMEHHBIX B
TIepEeMEHHOT0). TPOMHOM HHTErpalle, Nepexos K NUIHHAPUIECKON WU
OneMEeHTHI Teo- chepruecKoii cucTeMe KOOpANHAT.
pUH IO, Iorok n puBeprennus BekropHOro nois. @opmyna Octpo-

rpaackoro-I'aycca. Lupkynsius u poTop BEKTOPHOIO MOJIS.
®opmyna Crokca.

2. | Auddepeniu- Juddepenunanbabie ypaBHEHHS IEPBOTO MOPSIKA: 12 OK-1,
aJbHBIE YpPaBHE- | OCHOBHBIE IOHATHS U 3aJa4l. MeToas! penieHus OIIK-4
HUS YpaBHEHMI: C pa3JesOIUMUCS EPEMEHHBIMH, TMHEHHBIX.

Juddepennnanbabie ypaBHEHNS BHICIINX MTOPSIIKOB,
JIOITCKAaIOIIE MOHMKEHUE MOPSAKA.

Jluneiinsie muddepeHumanbable ypaBHEHUS MOPSIKA N.
Cucremsl TMHEHHBIX T depeHnnanbHbIX YpaBHEHUH.

3. KomiiekcHbIe KommnekcHbie uncnoBbie psiibl. CXOAUMOCTb U CyMMa psijia. 12 OK-1,
YHCJIOBBIE U [Mpu3naku cxoguMocTu. AOCOMIOTHAS U YCIIOBHAs OIIK-4
(YHKIIMOHAITB- CXOAMMOCTH YHCIOBOTO PSAA.

Hble psnbl. Paasl | KommuekcHble QyHKITMOHATIBHBIE PSAbL, 00JaCcTh CXOIUMO-
®ypse, Teitnopa, | ctu. PaBHOMepHas cxoquMOCTh QYHKIMOHAIBHOTO Psia.
Jlopana. Psin dypbe no opToroHanbHOM crcreMe (ByHKIHH.
CX0muMOCTh B CpeIHEM. DKCTPEMAIBHOE CBOUCTBO
MHOrowieHoB Dypsbe.
Tpuronomerpuueckuii psg @ypre. Paznoxenne QyHKunu B
pan @ypoe. Pasnuunsie popmer 3ammcu psiaa Pypre. Criek-
TpPaJIbHBINA aHAJIU3.
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IV cemectp

dopmu-
Ne HaunmenoBanus Tpynoem- DYCMBIC
i pasnenos CopneprkaHue pa3aenoB KoCTb (dac.) KOMIIETEH-
1071
(OK, TIK)

1. HecobcrBennsiit | HecobcrBennsie nnterpaist I u Il pona. [IpnsHakn 8 OK-1,
unrerpan. Uare- | cxommmoctu. Ilonsrie 06 HHTErpaqbHOM MPEeoOpa3oOBaHUH. OIlK-4
IpaJIbHBIE IIpE- [IpeobpaszoBanne Pypbe, CrieKTpasIbHBII aHATH3.
00pa3oBaHMsI. [Tpeobpaszoanue Jlanmaca. OpuruHan n n300pakeHne, ux
IIpeobpa3oBanus | cBoOMCTBA.
®ypse, Jlannaca. | [IpunoxeHus onepanroOHHOTO UCUUCICHHUS.

2. KommuiexkcHbie CrereHHOH psif, ero obmacTh cxonumoctu. Py Teiinopa. 10 OK-1,
YHUCIIOBBIC U Paznoxenne ¢pynxmu B psin Teiinopa. Hymu dyakmum. P OIIK-4
(yHKIIMOHAITB- Jlopana. Paznoxenne ¢ynkiwn B psin Jlopana. OcoOble ToU-

HBIE psabl. Paapl | kv GyHKIMEM 1 MX Kiaccuukanyst. Beraers! pyHKINN 1 UX

®ypse, Teiinopa, | HaxokaeHHE UIT 0COOBIX TOUEK BceX BUOB. IIpunokenne

Jlopana. BBIYETOB K BBIYHMCIICHUIO HHTETPAIOB (DYHKIHI KOMILIEKC-
HOMH ITepeMEeHHOM, BOCCTAHOBJICHUIO OPUTHHANA 110 H300pa-
HKEHUIO.

3. | duddepennn- HccnenoBanne GyHKIMN, BKIIIOYasi KOMITIEKCHBIE (QYHKIINU 8 OK-1,
aJbHOE MCUHUCIIe- | BELIECTBEHHOH rnepeMeHHoi. JIokanbHbIe U TII00aIbHbIE OIK-4
HHE (BKITIOYAs 9KCTPEMYMBI (QYHKIIUH OTHOW ¥ MHOTHX TIepeMeHHBIX. [ eo-

(YHKIIMH KOM- METPHUYECKHUI CMBICI IIPOU3BOAHOM.
IUIEKCHOT'O IIepe-
MEHHOT0)

4. OJIeMEHTBI TEO- [epecranoBka, BeiOopka. Kiaccudukarms Beioopok. Oc- 8 OK-1,
PUH MHOXECTB. HOBHBIE IPaBmiIa ¥ (HOPMYJIBI KOMOMHATOPHKH. OIlK-4
OnemeHTsl KOM- | OTHOLIEHUS HA MHOXKECTBaX. Bupl ¥ cBOWCTBA OTHOILIE-

OMHATOPHKH. HUL.
MatemMaTuueckue
CTPYKTYPHI.

OJIeMEHTBI TEO-

pUH TUHENHHBIX
IIPOCTPAHCTB.

5.3. Pa3aennl JUCHHUILIMHBI M MECKIAUCHUIIIMHAPHBIC CBA3H € oﬁecneanammnMn

(mpeabixymiuMu) u o0ecneYnBaeMbIMH (IOCJIEAYOIIUMH) IUCUHHIIMHAMHA

Paznensl IUCIUTIIMHBI M MEXXIUCIUIUTMHAPHBIC CBS3U C 00eCTIeUMBAIOIIUMH (TIpe-
IBIIYIIUMUA) U OOeCleuyrnBaeMbIMU (MTOCIEAYIONIMMHU) JUCHUIUIMHAMYU TPEICTABICHBI B

Tabauue 5.3.
Tabnuma 5.3 - Paznensl AUCHUIUTMHBI ¥ MEXKIUCIIUTUIMHAPHBIE CBSI3H

Ne i/ HaunmenoBanne 00ecrnieunBaeMbIX No Ne pazmenoB TaHHOW AMCUMIUTAHEI U3 TaOm.5. 1, mist
(Tocnenyonmx) JUCIUILTHH KOTOPBIX HEOOXOMUMO H3YdCHHE 00ECIIEeUNBAIOIINX
(IpempIIyIMX) ¥ 00€CIeYnBaeMbIX (IIOCTIEAYIOMINX)
JTUCITUTITIH
12 [3 J4 [5 ]6 [7 [8 ]9 J10
ocseaywonye M CHUILITHBI
1 Dusuxa +| + + + |+ + |+ + +
2 DKOHOMHKA + + +
3 WmxenepHas U KOMIBIOTEpHAs + + + + +
rpaduka
4 Teopus BepodTHOCTEH 1 +| + + + |+ + |+ + |+
CTATHCTHKA B PAANOICKTPOHUKE
5 HudopMalmoHHbIe TEXHOIOTHHI + + + +
6 ONeKTpOHUKA +| + + + |+ + |+ + + |+
7 OCHOBBI TeOpHH HeTeit ++ |+ |+ |+ |+ |+ |+ |+ |+
8 Panuorexnuueckue nenu u +| + + + + + + + + +
CUTHAJIBI
OneKTpoauHaMUKa + |+ + |+ |+ |+ |+ |+
10 PacnpocTpaneHue paaroBOnH +] + + + |+ + |+ + + |+
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11 Yerpoiicrea CBY u aHTeHHBI +| + + + +
12 CxeMOTexXHHKa aHaJIOTOBBIX +| + + + +
JIICKTPOHHBIX YCTPOUCTB
13 IMudpossie ycrpoiicTBa + +
MHKPOIPOLIECCOPI
14 [T posast 06paboTKa CHTHAIOB +| + + + +
15 OCHOBBI KOMIIBIOTEPHOTO +| + + + +
IIPOEKTHPOBAHUS U
MOZICITUPOBAHUS
PaIHOdICKTPOHHBIX CPEJICTB
16 Teopus panguocucTeM nepenadu +| + + + +
nHpopMarmu
17 Kocmuueckue crucremsl +|+ |+ + +
18 OCHOBBI KOHCTPYHPOBAHHS 1 +| + + + +
TEXHOJIOTUH TPOU3BOICTBA
PaIHOdICKTPOHHBIX CPEJICTB
19 Hayuno-uccnenosarenbckas +| + + + +
pabora
20 Mertpornorus U paguou3MepeHust + + + +
21 CrarucTrdeckas paJroTeXHHIKa +| + + + +
22 Craructudeckast TEOpHs +| + + + +
PaIHOTEXHUYECKHUX CHCTEM
23 PaguroaBTOMaTHKA +| + + + +
24 YerpoiicTBa reHEpUpOBAaHUS U
(hOpMHPOBaHUS CHTHAJIOB
25 3amura nHGOpMALUH B +| + + + +
PaIHOdNICKTPOHHBIX CHCTEMAax
nepeadn HHQOpPMAIIH
26 Panguonpuemusle ycTpoiicTBa +| + + + +
CHCTEM Tepefadrl HHPOpMaLiH
27 KomupoBanue n nmdposanue +| + + + +
nHpopmarmu B
PaIHOdIEKTPOHHBIX CHCTEMAax
niepeaan HHQOpMaIIN
28 PanuoonekTpoHHbIE CHCTEMBI +| + + + +
nepeadyn HHQOpMaIIN
29 AHTEHHBIE PEIIEeTKH CUCTEM +| + + + +
nepeayn HHQOpPMaIN
30 MonenupoBaHue B +| + + + +
PaIHOdNICKTPOHHBIX CHCTEMAax
nepeadn HHQOpPMAIIH
31 TecTupoBaHue U IUarHOCTUKA B +| + + + +
PaIHOdNIEKTPOHHBIX CHCTEMAax
nepeadyn HHQOpPMaIIH
32 BBeneHue B cnenuaibHOCTh +| + + + +
33 OCHOBBI TEOpHH +| + + + +
PaIHONIOKAIOHHBIX CHCTEM U
KOMIUICKCOB
34 Panuomarepuans! u +| + + + +
PaIOKOMITIOHCHTHI
35 OCHOBBI TEOpHH +| + + + +
paIMOHABUTAIMOHHBIX CHCTEM H
KOMIUICKCOB
36 OnekTponpeodpa3oBaTeIbHbIC +| + + + +
YCTPOWCTBA paIHOdICKTPOHHBIX
CpEIICTB
37 OCHOBBI TEOPHHU PAJHOCUCTEM 1 +| + + + +
KOMIUIEKCOB YIPaBICHUS
38 OCHOBBI TEOPHHX CUCTEM 1 +| + + + +
KOMIUIEKCOB PAIHO3ICKTPOHHOI
OOpBOBI
49 IIpoexkTupoBanue paguocucreMsl | +| + + + +
40 CucreMoTeXHUKA +| + + + +
41 IIpoexrupoBanue +| + + + +
PaIHOTEXHUIECKHUX CHCTEM

CornacoeaHa Ha noprane Ne

13392




CooTBeTCTBUE KOMIIETCHIIUN, (OPMUPYEMBIX MPU U3YUECHUU NAUCIUILIIUHBI, U BUJIOB

5.4. CooTBeTcTBHE KOMIIETEHIIUI1, (POPMHUPYEMBIX NPH
U3YYeHUH JUCHMUILUIUHBI, U BUI0B 3aHATHIH

3aHSATUHN MPEACTaBICHO B Tabnuie 5.4

Tabnuna 5. 4 — CooTBeTCTBHE KOMIETEHIIMNA U BUIOB 3aHATUH, (POPMUPYEMBIX MPU HU3Y-

YCHHUU TUCLHHUIIIMHBI

Buagp! 3anatuit
Kommne- | Jlekupm | [IpakTu- JlaGopa- CamocTtos-
D OopMBI KOHTPOJISz
TEHITUHU YECKHe TOPHBIE TeJbHAas
3aHATHS 3aHATHS pabota

Onpoc Ha MNPaKTUYECKOM

OK-1, SAHATHH, Ha JIEKLIMH. Otuét

OLIKA + + + + mo JnabopaTopHOil padoTe.
KomnokBuym. KonTponbnas
paboTta. DK3aMeH.

6. UnTepakTuBHbIE MeTOIbI U (POPMBI OPraHU3AUM 00yYeHU S
He nmpenycmorpeno PYII

7. J1abopaTOpPHBIM MPAKTHUKYM:
Conepxanue 1a00paTopHBIX padOT MpUBEASHO B Ta0mmIe 7.1
Tabnunua 7. 1 — Cogepkanue 1adbopaTOpHBIX padoT

I cemecTp
dopmu-
No HaumenoBanus Tpynoewm- PyeMbIC
o/ pa3IeNon Conepxanue J1ab0OpaTOPHBIX padoT kocth (uac.) KOMIIETEH-
V205
(OK, TIK)

1. KomrnekcHsbie unc- KomrnekcHbie uncna. XapakTepucTuKa KOpHEH MHOTO- 6 OK-1,
sa. Onepauuu Haj YJICHOB. OIIK-4
KOMIUIEKCHBIMH
YUCJIAMH.

2. Anrebpa reomerpu- Omnepanyu Haa BekTopamu. [IpsMble U MITI0CKOCTH 6 OK-1,
YECKUX BEKTOPOB. OIIK-4
OcHoBbl aHAMATHYE- | [[ocTpoeHHE KPUBOI B HONAPHOI CHCTEME KOOP/IH-

CKOM F€OMETPHH. HaT 6

3. OYHKIMU B JIUHEH- [TocnenoBaTebHOCTE U €€ Mpeen. 6 OK-1,
HBIX IPOCTPAHCTBAX. OIIK-4
JInnelinsiil onepa- Ipenen ¢pynxunm. 6
Top. BBenenue B
aHayu3 (BKITIOYast HUccnenoBanue Touek pa3pbiBa GyHKIHHA U TO- 6
yHKIIMK KOM- CTpOoeHue rpauKoB
IUIEKCHOTO Iepe-

MEHHOT0).
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II cemectp

rowienoB @ypre. [locTpoeHne rpadiKoB YaCTUUIHBIX
cymm psna Oypse.

dopmu-
Ne | HammenoBaHnwue pas- Tpynoem- DYCMBIC
Coneprkanne 1a00paToOpHBIX padoT KOMITETEH-

/T JIETIOB KOCTb (Jac.)

1071
(OK, TIK)

1. | dAuddepenunansroe | INonsrue muddepennnpyemoit pynkmum. Jnddepenun- 4 OK-1,
ucyuciIeHue (BKIo- | ai QyHKIuH. [eoMeTpraecKnii CMBICI IIPOM3BOIHOM. OIlK-4
qast QYHKIUH KOM-

IUIEKCHOT'O Iepe-
MEHHOT0)

2. | Matpuugl, onpene- OO0parnas Marpuiia. MaTpu4HbIE ypaBHEHUS 4 OK-1,
suresu. CUCTEMBI OIK-4
JIMHEHHBIX ayire0- Pemenne cucrem MMHEHHBIX ypaBHEHUI 4
panyecKux ypaBHe-

HUU

4. | ®OyHKUMU B JIMHEH- CoOcTBeHHBIE Ynciia U COOCTBEHHbIE BEKTOPBI JIMHEHHO- 4 OK-1,
HBIX IPOCTPAHCTBAX. | ro omeparopa (Marpuisl). [IpuBenene KBaapaTHIHOMI OIIK-4
JInnelinsiil onepa- (OPMBI K TTIABHBIM OCSIM.

Top. BBenenue B

aHaIu3 (BKIIOYAs HUccnenoBanue Touek pa3pbiBa GyHKIHA U TO- 2
yHK LN KOM- CTpoeHHe TpadUKoB

IUIEKCHOTO Iepe-

MEHHOT0).

5. | Anreopa reomerpu- | MccnenoBanne moBepXHOCTEH METOIOM CEUCHUM. 4 OK-1,
YECKUX BEKTOPOB. OIK-4
OcHoBbl anasmTrue- | nnmmHnprudeckas u chepudeckast CHCTEMbI KOOPIHHAT. 4
CKOM F€OMETPHH.

6. HHTerpaabHoe uc- Brrancnenue momasei miockux Guryp 4 OK-1,
uncneHue GyHKImi OIIK-4
OZIHOH M MHOTHX Bbruucnenve aiMHbI KpUBOR
TIepeMEHHBIX (BKITIO- 4
Yast QYHKIIH KOM-

IUIEKCHOT'O IIepe-
MEHHOT0). DIIeMEH-
TBI TEOPHH TIOJIS.
III cemecTp
dopmu-
Ne | HammenoBaHue pas- Tpynoem- DYCMbIC
Coneprkanne 1a00paToOpHBIX padoT KOMITETEH-

/T JIETIOB KOCTb (Jac.)

1071
(OK, ITIK)

1. HurerpanbHoe uc- Brruncnenue muomaay noBepXHOCTH 4 OK-1,
uncneHue GyHKImi OIIK-4
OJHOI M MHOTHX
TIepeMEHHBIX (BKITIO-
qast QYHKIIH KOM-

IUIEKCHOT'O IIepe-
MEHHOT0). DIIeMEH-
TBI TEOPHH TIOJIS.

2. Huddepenumans- Uucnennoe penienue nudepeHnnanbHbIX ypaBHE- 8 OK-1,
HbIE yPaBHEHUSI HuUif OIIK-4

3. KomruiekcHbie uu- [TpoBepka cXOAMMOCTH YUCIOBBIX PSIOB. 8 OK-1,
cioBble ¥ QYHKIMO- | YacTuyHas CyMMa H OCTaTOK psiaa. OIIK-4
HaJIbHBIE psabl. Pa-
et Oyphe, Teinopa, | Paypr dyphe. CrieKTpasIbHbII aHAN3 TIEPHOIHUECKOT
Jlopana. IIOCJIEN0BATENBHOCTH PAMOYTOIbHEIX UMITYIbCOB. 8

CXoauMOoCTh B CpeHeM. DKCTpeMalIbHOE CBOHCTBO MHO- g
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IV cemectp

dopmu-
Ne | HammenoBaHnwue pas- Tpynoem- DYCMbIC
Coneprkanne 1a00paToOpHBIX padoT KOMITETEH-

/T JIETIOB KOCTb (Jac.)

1071
(OK, ITIK)

1. HecoOcTBeHHbIH [IpeobpaszoBanne @ypre. CrieKTpaIbHBIN aHATH3 6 OK-1,
nnTrerpai. Vure- OZIMHOYHOTO MPSIMOYTOJIbHOTO UMITYJIbCA. OIlK-4
rpaJibHBIE Ipeodpa-
3oBanust. [Ipeobpa-
30BaHusA Dypse,

Jlannaca.

2. KomruiekcHbie qu- [IpuMeHeHue CTENEHHBIX PAOB K BEIYUCICHUIO 4 OK-1,
CIIOBBIC H (YHKIIHO- ONPENETEHHBIX NHTErPAJIOB OlIK~4
HaJIbHBIE psabl. Pa-
aet Oypre, Tenopa, | [Tpyyenenne cTeneHHbIX PAIOB K PELIEHUIO (-

Jlopana. (hepeHIMaNbHBIX YPaBHEHHH 4

3. Juddepennnansroe | JlokanbHble 1 II00ATBHBIC SKCTPEMYMBI (DYHKIIMI OTHOM 3 OK-1,
ucyHciIeHue (BKIIO- | ¥ MHOTHX IIEPEMEHHBIX. OIlK-4
qast QYHKIUH KOM-

IUIEKCHOT'O IIepe-
MEHHOT0)
8. HpaKanecmle 3aHATHUA
ConepxaHne TPaKTHYECKUX 3aHATHI IIpUBEACHO B Tabnue 8.1.
Tabnuna 8. 1 — CogeprkaHue MpakTUYECKUX 3aHITUN
I cemecTp
dopmu-
Ne | HanmmenoBaHnwus pas- N Tpynoem- DYCMBIC
ConeprkaHne MPaKTHYECKUX 3aHATHH KOMITETEH-
/T JIETIOB KOCTb (Jac.)
1071
(OK, TIK)

1. DJIEMEHTBI TEOPUH MHo>kecTBa U onepaluy HaJ HUMU. YHCIOBble MHOXeE- 4 OK-1,
MHOXECTB. DiieMeH- | crBa. KoHeuHble, OeckoHeuHble, CUETHBIC, HECUETHBIC OIIK-4
ThI KOMOMHATOPHUKH. | MHOXKecTBa. OrpaHNYeHHbIC, HEOTPAHNYCHHBIE MHOXKE-

Maremaruueckne cTBa. I'paHMIIBI MHOXECTB.

CTPYKTYpBIL. Diie- CootserctBus. Buner cootBercTBuil. OTOOpakeHUS
MEHTBI TEOPHUU JIU- MHOXECTB ((PYHKITHH).

HEHMHBIX Ipo-

CTpPaHCTB.

2. KomrnekcHsbie unc- Munmeie gncna. KoMmurekcHble yucia B anredpande- 8 OK-1,
sa. Onepanuu Haj CKOM, TPUTOHOMETPHUYECKOH, MOKa3aTeIbHOH (hopMax. OIK-4
KOMIUTEKCHBIMHA Wx reomerprueckas uateprperanus. CioxeHne, yMHO-

YHCIIAMH. KEHHeE, JIeJICHNEe KOMIIEKCHBIX unces. Onepannu Hax
KOMIUIEKCHBIMH YHCJIaMH: aHAJIUTHYECKOE TPOJIOIDKEHHIE
OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIMH Ha KOMIUIEKCHYIO
IJIOCKOCTb.

3. | Matpuupl, onpene- [MonsiTne MaTpubl, pa3mep, 0003HAYCHHSI. 6 OK-1,
nurenn. CUcTeMbl Knaccudukarms matpur. JInHEHHBIC omiepanyy HaT OIIK-4
JIMHEHHBIX anreo- MarpulaMy. TpaHCIOHNpOBaHUE. YMHOKEHNE MATPHIIBI
panyecKux ypaBHe- | Ha Marpuily-ctonoern. [IoHATHE CHCTEMBI TMHEHHBIX
HUH. anreOpanyecknx ypaBHEHMH, e€ MaTpHUYHasl 3aINCh.

Onpenenurens. Beruucnenue onpenenureneit 2 u 3 no-
psnkoB. MeTox pa3ioxKeHHsT ONpPEIeINTENS 0 CTPOKE
(cronOiry). Pemenne orpeneieHHBIX CHCTEM METOIOM
Kpawmepa.
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4. | Anrebpa reomerpu- | [lekapToBa u moisipHasi CHCTEMBI KoopauHart. [Ipoctpan- 10 OK-1,
YECKHUX BEKTOPOB. CTBO T'€OMETPHUYECKUX BEKTOPOB. J[eHCTBHS HaJ FEOMET- OIlK-4
OCHOBBI aHANIUTHYE- | pUYECKUMU BekTopaMu. CKalspHOE, BEKTOPHOE CMe-

CKOM F€OMETPHH. LIAHHOE IIPOU3BENCHUSL.
VYpaBHeHue muHUY Ha TUIOCKOCTH. [Ipamas. Kpuseie
BTOPOrO MOPSIIKA Ha MIOCKOCTU. Y paBHEHUE TOBEPXHO-
cTH B mpocTpaHcTBe. [InockocTs B mpocTpaHcTse. Ips-
Mas B pocTpaHcTBe. KacaTtenbHas u HOpMaJlb K KPUBOIL.

5. | OyHKIUH B JIUHEH- [onsitne pynkuum (oneparopa) B JIMHEHHBIX TPOCTPaH- 6 OK-1,
HBIX IPOCTPAHCTBAX. | CTBaX, BKJIOYast (DYHKIIMM KOMIUIEKCHOH ITepeMEHHOM. OIIK-4
JInnelinsiil onepa- Crioco6s! 3a1anus ¢yakuun. Kinaccudukanns GyHxumi
TOp. BBenenue B B 3aBHCUMOCTH OT Pa3MEPHOCTH IPOCTPAHCTB. DJIEMEH-
aHayu3 (BKITIOYast TapHble cBolicTBa (yHKIMH. Komnosumms GpyHKIuiA.

(GyHKIMN KOM- IocnenoBarensHOCTS U ee npenen. HenpepeIBHOCTS

IUIEKCHOTO Iepe- ¢yaxumu. [penen ¢dynkunn. HeonpenenenHsle Bepa-

MEHHOT0). xeHus. Kitaccnduxamust Touek pa3pbiBa. beckoHeuno
MaJible ¥ OECKOHEYHO Oomblre GYHKINU U MX CBOWCTBA.
CpaBHeHHe OECKOHEYHO MaJIbIX, TOPSIOK MaJIOCTH.
I'maBHas gyacte Geckoneyno mManoil. CpaBHeHHE OecKo-
He4YHO OonbImX (YHKIWH, TOPSAOK pocTa. [1aBHas
4acTh OECKOHEYHO OOJBIION.

6. | duddepenunansoe | Texnnka nuddepeHInpoBaHus CKAIIPHOH HYHKINN 2 OK-1,
ucymcieHue (BKIo- | ckajsipHoro aprymenta. OcHoBHbIe mpaBuiia tuddepen- OIIK-4
qast QYHKIIH KOM- LUPOBAHUS.

IUIEKCHOT'O IIepe-
MEHHOT0)
II cemectp
dopmu-
Ne | HammenoBaHnwue pas- N Tpynoem- DYCMBIC
i eTOB ConepxaHue NPaKTUYECKUX 3aHATHH KoCTb (dac.) KOMIIETEH-
1071
(OK, TIK)

1. | duddepenunansroe | IMonsrue muddepennnpyemoit pynkmun. Jnddepenun- 8 OK-1,
ncuncieHue (BKo- | an gyHkiuu. [IponsBogHas MaTpuIa u ee CTpOCHHE. OIIK-4
yast QYHKIIH KOM- INonsTne yactHol npousBoaHol. [IponsBoanas no Ha-

IUIEKCHOT'O Iepe- npaBieHnio. I'paguent. IlonsaTre aHanuTHYeCKOH (YHK-

MEHHOT0) . [IponsBonHble 1 tuddepeHranbl BEICIINX HOPsa-
koB. [Ipunoxkenust quddepennnana B MprOIIKEHHBIX
Bbrancienuax. ®opmyna Teinopa. [Tpasuno Jlonurans.
I'eomeTpHuuecknii CMBICT IPOU3BOTHOM.

2. | DneMeHTHI Teopun OJIeMEHTBI TEOPUU JIMHEWHBIX MPOCTPAHCTB. JInHeiiHas 4 OK-1,
MHOXECTB. DJIEMEH- | HE3aBUCHMOCTh, 3aBUCHMOCTb CHCTEM BEKTOPOB, CUCTEM OIlK-4
ThI KOMOMHATOPHUKH. | (GYHKIWH. PazMepHOCTh IMHEITHOrO IpOCTpaHCcTBa, 0a-

MatemMaTuueckue 3HUC U KOOPAHHATHI. PaHr MaTpHIbL.
CTPYKTYpBL. Die-

MEHTBI TEOPHH -

HEMHBIX Ipo-

CTPaHCTB.

3. | Matpuupl, onpene- Ymuoxkenne matpun. O6paTHast MaTpuna. Pemenne 4 OK-1,
suteny. CUCTEMBI MaTpHUYHBIX ypaBHeHHH. COBMECTHOCTb U OMpPEEIICH- OIlK-4
JIMHEHHBIX anreo- HOCTH CHCTEMBI JIMHEHHBIX alreOpandecKux ypaBHEHHUH.
pauuecKux ypaBHe- | PelleHue onpeneneHHbIX CUCTEM: MATPUYHBIA METON,

HU Metop ['aycca. Pemenne HeonpeneneHHbIx cucteM. Pe-
IIEHUE OHOPOJHBIX CUCTEM YpaBHEHHI.

4. | ®OyHKUMU B JIMHEH- JInnelinslil onepaTop u ero Marpuua. JinHeinsie u 4 OK-1,
HBIX IPOCTPAHCTBAX. | KBaxpaTH4yHble popMbl. OOpaTHBIH onepaTop. Kommnosu- OIlK-4
JInnelinsiil onepa- s orrepaTopoB. CoOCTBEHHBIE YUCIAa U COOCTBEHHBIE
TOp. BBenenue B BEKTOPHI JINHEHHOTO oreparopa (Marpuipl). [IpuBene-
aHayu3 (BKIIOYast HHE KBaAPaTUIHOH (DOPMBI K TIIABHBIM OCSIM.

(GyHKIMN KOM- DneMeHTapHbIe CBOHCTBA (DYHKIHMIA.
IUIEKCHOTO Iepe-
MEHHOT0).
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5. | Anrebpa reomerpu- | YpaBHEHHE IIOBEPXHOCTH B IpocTpaHcTBe. L{umuanpu- 4

YECKHUX BEKTOPOB. YeCKHE U KOHUYECKUE MOBEPXHOCTU. CTPOEHUE HEBBI-
OCHOBBI aHAIMTUYE- | POXKIECHHBIX OBEPXHOCTEN BTOPOro MOpsAKa B IPO-
CKOM F€OMETPHH. crpancTBe. Llmnnanpraeckas u cepruaeckast CHCTEMbI

KOOpJUHAT.

6. | NurerpansHOE HC- Heomnpenenénuslil nHTErpan u ero cBoicrea. Metoznbl 10 OK-1,
YucIIeHUe QYHKIUN | MHTErpUpPOBAHMS: NOJIBECHUE IO/ 3HAK OIIK-4
OJHOI M MHOTHX muddepennnana, HHTErPUPOBAHUE IO YACTSIM,

MIepEeMEHHBIX (BKJIIO- | MHTEPHUPOBAHHE PALIMOHAIBHBIX APOOCH.
qast QYHKIIH KOM- OnpenenéHHbI UHTErpan U ero cBoicTaa. [lpunoxkenns
IUIEKCHOT'O Iepe- OIPEEIEHHOr0 HHTErpana. MHrerpan anHanuTuaeckon
MEHHOT0). DneMeH- | (YHKIMH KOMIIEKCHOTO IIEPEMEHHOTO.
Tl TEOPHUH IO, [Monsitne naTerpana no ¢purype (Maoroodpasuto). Kpu-
BouHelHbIe uaTerpainsl I u Il pona. Mx dmsndeckuit
CMBICII, CBOMCTBA U BeIUKCcIeHUE. He3aBUCUMOCTD Kpu-
BONUHENWHOro uHrerpana Il poga or myru HHTErpUpoBa-
nus. [lorennnansHoe BekTopHoe none. VHrerpan ¢gyHk-
U1 KOMIUIEKCHOW IEPEMEHHOM.
III cemecTp
dopmu-

Ne | HammenoBaHnwue pas- N Tpynoem- PYCMBIC

i JICIIOB ConepxaHue NPaKTUYECKUX 3aHATHH KoCTb (dac.) KOMIIETEH-

1071
(OK, TIK)

1. HnrerpansHOE UC- JIBOIHOI MHTETPAN U €ro CBOMCTBA. Beruncienne 18 OK-1,
YyucIIeHne QYHKIUH | MHTerpaja B IeKapTOBBIX KOOpJMHATAX. 3aMeHa OIIK-4
OJHOI M MHOTHX MEPEMEHHBIX B JBOMHOM HMHTErpale, Iepexos K
MepeMEeHHBIX (BKIIIO- | TOSIPHO crcTeMe KoopauHart. [loBepXHOCTHBIE
Yast QYHKIUH KOM- unrerpains! [ u Il pona. Ix ¢puznaeckuii cMpIc,

IJICKCHOI'O IIepe- CBOWCTBA Y BbIUUCIIEHHE. TPOMHOM HUHTErpal U ero

MEHHOT0). DfieMeH- | CBOWCTBa. Brluncienne nHTerpaina B JeKapTOBBIX

Tl TEOPHUH O, KOOpAMHATaX. 3aMEHa NEPEMEHHBIX B TPOMHOM
HHTErpale, Nepexon K MINHIPHIECKON HIH
chepruecKoii cucTeMe KOOPANHAT.
Iorok n auBeprennus BekropHoro noisa. @opmyna Oct-
porpazckoro-I'aycca. Llupkynsust 1 poTop BEKTOPHOIO
nonst. @opmyna Crokca.

2. Juddepennnans- Juddepenunanbupie ypaBHEHHS IEPBOTO HOPSAKA: 10 OK-1,
HBIE yPaBHEHUS OCHOBHBIE MOHTUSA U 337a4Hd. MeTob! peleHust OIIK-4

YPaBHEHHI: C pa3AesSIOIUMUC NEPEMEHHBIMH,
nHeHHbIX. nddepennpanbabie ypaBHEHUs! BBICIINX
MOPSIIKOB, JOIIYCKAIOIIKE MOHIKEHHUE TIOPSIIKA.
Jluneiinsie muddepeHumanbuble ypaBHEHHS MOPSIKA N.
Cucremsl TMHEHHBIX T depeHnnanbHbIX ypaBHEHMH.

3. KomrekcHble yn- KommnekcHbie unciaoBbie psijibl. CXOAUMOCTb U CyMMa 8 OK-1,
cioBble ¥ GyHKIMO- | psza. [Ipuznaku cxoquMocTi. AOCOMIOTHAS U yCIIOBHAS OIIK-4
HaJIbHBIE PAbL. Pd- CXOAMMOCTH YHCIOBOTO PSAAA.

161 Oypee, Tetinopa, | KoMruiekcHble pyHKIMOHAIBHBIE PSIBI, 00IACTh CXOAH-
Jlopana. MocTH. PaBHOMepHast CXOMMMOCTh (hYHKIMOHAIBEHOTO
psna.
Psin dypbe no opToroHanbHOM crcreMe (GyHKINH.
CXomuMOoCTh B CpeHEM. DKCTPEMAIBHOE CBOUCTBO
MHOrowieHoB dypebe.
Tpuronomerpuueckuii psg @ypre. Paznoxkenue GpyHk-
1 B psan Oypwe. Pasnmansie popmel 3anmcu psiaa Oy-
pbe. CeKkTpanbHbII aHATH3.
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IV cemectp

dopmu-
Ne | HammenoBaHnwue pas- N Tpynoem- DYCMBIC
i eOB ConepxaHne NPaKTUYECKUX 3aHATHH KoCTb (dac.) KOMIIETEH-
1071
(OK, TIK)

1. HecoOcTBeHHbIH HecobcrBennsie nnrerpanst I u Il pona. Ipusnaku 16 OK-1,
nHTerpan. Uure- cxomuMocTH. [TonsTHE 00 MHTErpaIHLHOM OIlK-4
rpasibHble ipeodpa- | mpeobpazoBanuu. [IpeodpazoBanue Dypee,
3oBanust. [Ipeobpa- CriexrpanbHblid ananus. [IpeoOpaszosanue Jlamaca.
30BaHusA Dypse, Opurunain u n300paKeHue, UX CBOHCTBA.

Jlannaca. [TpunoxeHus onepanroHHOIO UCUUCICHHUS.

2. KommutekcHsle un- CrereHHOH psif, ero obmacts cxogumoctu. Psn Teiinopa. 10 OK-1,
cioBble U pyHkmo- | Pasnoxenne Gpynkuum B psag Teitnopa. Hymn Gynknum. OIIK-4
HaJIbHBIE PAbL. Pd- Psin Jlopana. Pasnoxenne gpynkuuu B psig Jlopana. Oco-

161 Dypoe, Tetinopa, | Oble TOUKH GYHKINU U UX KiaccupUKaiys. Beraerst

Jlopana. (YHKIMH 1 MX HAaXOKAEHHE JUIsI 0COOBIX TOUEK BCEX BH-
JoB. [TpunokeHne BEIYETOB K BBIYHCICHUIO HHTETPAIOB
(YHKIMI KOMIUIEKCHOHN ITepEMEHHOMN, BOCCTAHOBJICHUIO
OpHUTI'MHAJIA TI0 H300paXKEHHMIO.

3. Juddepenunansuoe | MccnenoBanue (GyHKINH, BKIIOYast KOMIUIEKCHBIE (DYHK- 4 OK-1,
HcYHCIIeHHe (BKIIIO- | IIMH BEIIECTBEHHOH NepeMeHHOH. JIokanbHbIe 1 TII0- OIIK-4
qast QYHKIIH KOM- OaJbHBIC SKCTPEeMYMBI (DYHKIMH OTHOI W MHOTHX Iiepe-

IUIEKCHOT'O Iepe- MeHHBIX. [eoMeTprudeckuil CMBICI IPOU3BOAHOM.
MEHHOT0)

4. OJIeMEHTBI TEOpUU [epecranoBka, BeiOOpka. Kiaccudukariys BEIOOPOK. 4 OK-1,
MHOXXECTB. JiieMeH- | OcHOBHbIE paBuiia v (OPMYITbl KOMOMHATOPUKH. OIlK-4
ThI KOMOMHaTOpUKH. | OTHOIIEHHS HA MHOXKECTBaX. BHIIBI 1 CBOICTBa OTHO-

MatemMaTuueckue LIEHUI.
CTPYKTYpBL. Die-

MEHTBI TEOPHH -

HEHMHBIX Ipo-

CTPaHCTB.

9. CamocTosiTe/IbHAsI padoTa
Bunpl camocToATenbHOM pabOThl, TPYAOEMKOCTh U (HOPMHUpPYEMbIE KOMIETEHIIUU
npeacTaBieHbl B Tabmuuie 9.1.
Tabnuua 9.1 - Bunbl caMmocToATENbHOU pabOThI, TPYIOEMKOCTh U (hOPMUPYEMbIE KOMIIE-
TEHLIUU

I cemecTp
Ne HaunmenoBanus Bups! camocTosITenbHOM Tpyno- dopmu- @DOpMBI KOHTPOIIS
n/n pa3zenos paboTsI €MKOCTh pyeMmble
(ugac.) KOMIIETEH-
01071
OK, IIK

1. OJIeMEHTBI TEOpUU Nzyuyenue TEOPETUYECKOrO 8 OK-1, Onpoc Ha JeKnuy, pak-
MHOXECTB. DJIEMEHTHI MaTepuana, peleHue 3a1ad. OIIK-4 TH4ecKoM 3aHsatun. Koin-
KOMOHMHATOPHKH. INogroroBka K MNpPaKTUYECKHM nokBuyM. KoHTponbHas
MatemMaTuueckue 3aHATUSM. pabora. JKk3aMeH.
CTPYKTYpBI. DJIEMEHTBI IloaroroBka K KONIOKBUYMY.

TEOPUH JTUHEHHBIX
IIPOCTPAHCTB.

2. KommnekcHsle uucna. Nzyuyenue TEOPETUYECKOrO 16 OK-1, Onpoc Ha JeKnuy, mpak-
Onepanuu Haz MaTepuana, peleHue 3aaad. OIK-4 TUYECKOM 3aHITuu. OT4ET
KOMILIEKCHBIMU INogroroBka K MpPaKTUYECKUM 110 J1abopaTopHOM padoTe.
YUCIAMH. 3aHATUSM. Komnoxsuym. Kontpomns-

Odopmienne oruéra o Hast paboTa. DK3aMeH.
nabopartopHoii padore.
IlogroroBka K KOHTPOJIBHOU
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pabore.
IToAroToBKa K KOJUIOKBHYMY.

3. Martpuupl, Nzyuyenue TEOPETUYECKOrO 8 OK-1, Onpoc Ha JIeKnuH, MIpakK-
onpenenutenu. CUCTEMBI | MaTepHala, peleHue 3a1ad. OIIK-4 TH4ecKkoM 3aHsatun. Koin-
JIMHENHBIX INogroroBka K MpPaKTUYECKUM nokBuyM. KoHTponbHas
anreOpandecKux 3aHATUSIM. pabora. JK3aMeH.
YpaBHEHHI. IlogroroBka K  KOHTPOJIBHOU

pabore.
IloAroToBKa K KOJIJIOKBHYMY.

4. Anrebpa Nzyuyenue TEOPETUYECKOrO 20 OK-1, Onpoc Ha JeKknuy, mpak-
FEOMETPUUECKUX MaTepuana, peleHue 3a1ad. OIIK-4 TUYECKOM 3aHITuU. OTUET
BEKTOPOB. OcHoBsl | ITogroroBka Kk NPakTU4ECKUM 110 J1abopaTopHOM padoTe.
AHAJIUTHYECKOM 3aHATHAM. Komnnoxsuym. KonTposs-
TEOMETPHH. Odopmienne oruéra o Hast pabora. UnauBumy-

naboparopHoii padore. aJbHOE 3a/laHue. DK3aMeH.
[TonrotoBka K  KOHTPOJBHOM

pabore.

IloaroTroBKa K KOJIJIOKBHYMY.

5. OYHKIUH B TUHEHHBIX Nzyuyenue TEOPETUYECKOrO 20 OK-1, Onpoc Ha JeKknuy, mpax-
IIPOCTPAHCTBAX. MaTepuana, peleHue 3a1ad. OIIK-4 TUYECKOM 3aHITuU. OT4ET
JInnelinsiil onepaTop. INogroroBka K MpPaKTUYECKHM 110 J1abopaTopHOM padoTe.
Beenenue B ananuz 3aHATHAM. KomnoxkBuym. Konrposs-
(BrTFOUAs (DYHKITUH OdopmiteHne oryéra o Has pabora. MamuBumy-
KOMILIEKCHOT O naboparopHoii padoTe. aJbHOE 3a/laHue. DK3aMeH.
TIEpEMEHHOT0). INogroroBka K  KOHTPOJIBHOU

pabore.

IloaroToBKa K KOJIJIOKBUYMY.
6. IlogroroBka u cnada dK3aMeHa 36 OLieHKa Ha YK3aMEHE

II cemectp
Ne HaunmenoBanus Bugs! camocTosITenbHOM Tpyno- dopmu- @DOpMBI KOHTPOIIS
n/n pa3zenos paboTsI €MKOCTh pyemble
(ugac.) KOMIIETEH-
V205
OK, IIK

1. Jduddepennmansroe Nsyuenune TEOPETUUECKOTO 20 OK-1, Orpoc Ha JIeKLHY, TPaK-
ucyucieHue  (BKJIIOYas | MaTepuaa, peleHue 3ajad. OIIK-4 TUYECKOM 3aHITuU. OTUET
¢yHKIMM KoMIulekcHOro | [loAroToBKa K NpakTHUECKUM 110 J1abopaTopHOM padoTe.
TIepeMEHHOT0) 3aHATUSIM. Komnoxsuym. Kontpoms-

OdopmiteHue oTuéra 10 Has pabora. UanuBumy-
nabopartopHoii padoTe. anbHOE 3a/laHue. DK3aMeH.
[TonrotoBka K  KOHTPOJBHOM

pabore.

IloaroTroBKa K KOJIJIOKBHYMY.

2. OJIeMEHTBI TEOpUU Nzyuyenue TEOPETUYECKOrO 10 OK-1, Onpoc Ha JeKnuy, mpak-
MHOXECTB. DJIIEMEHTHI MaTepuana, peleHue 3a1ad. OIIK-4 TH4ecKkoM 3ansatun. Koin-
KOMOHMHATOPHKH. INogroroBka K MpPaKTUYECKUM nokBuyM. KoHTponbHas
MatemMaTuueckue 3aHATUSIM. pabora. MnmuBuayamsHoe
CTPYKTYpBL. DJIIEMEHTHI [TonrotoBka K  KOHTPOJIBHOM 3alaHue. DK3aMeH.
TEOPUH JTUHEHHBIX pabore.

IIPOCTPAHCTB. IloaroToBKa K KOJIJIOKBUYMY.

3. Martpuusl, Nzyuyenue TEOPETUYECKOrO 6 OK-1, Onpoc Ha JeKnuy, mpak-
onpenenutenu. CUCTEMBI | MaTepHala, peleHne 3a1ad. OIIK-4 TUYECKOM 3aHITuU. OT4ET
JIMHEHHBIX INogroroBka K MNpPaKTUYECKUM 110 J1abopaTopHOM padoTe.
anreOpanydecKux 3aHATUSIM. Komnoxsuym. UnnuBuny-
YpaBHEHUN OdopmiteHne oTuéra o anpHOE 3a1anue. Kon-

nmabopaTopHOi padoTe. TpoNBHAs paboTa. JK3a-
[TonrotoBka K  KOHTPOJBHOM MEH.
pabore.
IloAroToBKa K KOJIJIOKBHYMY.
4. OYHKINH B TUHEHHBIX Nzyuyenue TEOPETUYECKOIO 16 OK-1, Onpoc Ha JeKnuH, mpak-
OIIK-4 THYECKOM 3aHATHH. OTYET

MIPOCTPAHCTBAX.
JluneitHbIi onepaTop.

Marepuajia, peuicHUC 3a1a4.
IlogroroBka k MPAKTUICCKHUM

110 J1aGOpaTOpPHOM padoTe.
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BBenenue B ananms
(BruTI04ast PyHKLIUH

3aHATHAM.

OdopmiteHne oruéra o

Komnoxsuym. Kontpoms-
Hast pabora. UnauBumy-

KOMILIEKCHOT O nabopartopHoii padore. aJbHOE 3a/laHue. DK3aMeH.
TIEpEMEHHOT0). INogroroBka K  KOHTPOJIBHOU

pabore.

ITonroToBka K KOJUIOKBUYMY.

5. Axnrebpa Nzyuyenue TEOPETUIECKOTO 10 OK-1, Onpoc Ha JeKnuy, Mpak-
TFEOMETPUUECKUX MaTepuana, peleHue 3a1ad. OIIK-4 TUYECKOM 3aHITuu. OT4ET
BEKTOpPOB. OCHOBEI INogroroBka K MpPaKTUYECKUM 110 J1abopaTopHOM padoTe.
AHAJIUTHYECKOM 3aHATHAM. Komnoxksuym. Konrposs-
TEOMETPHH. Odopmienne oruéra o Hast paboTa. DK3aMeH.

nabopartopHoii padore.
[TonrotoBka K  KOHTPOJIBHOM
pabore.

ITonroroBka K KOJUIOKBUYMY.

6. WnTterpansHoe Nzyuyenue TEOPETUYECKOrO 16 OK-1, Onpoc Ha JeKknuy, mpak-
ucuncieHne  (QyHKIUHA | MaTepuana, peleHue 3aad. OIIK-4 TUYECKOM 3aHITuU. OTUET
OITHOM u MHorux | IlogroroBka K NpaKTHYECKUM 110 J1abopaTopHOM padoTe.
MIEPEMEHHBIX  (BKJTIOYAsS | 3aHITHSIM. KomnoxBuym. Mnnusugy-
¢yaxkumy  xomiuiekcHoro | OdopmieHue oruéra o aJbHOE 3alaHue. DK3aMeH.
MIEPEMEHHOT0). nmabopaTopHOi paboTe.

OnemeHTs! Teopuu nonst. | IloqroroBka Kk KOHTPOJIBHOM

pabore.

ITonroToBka K KOJUIOKBUYMY.
7. ITonroroBka u caava sK3amMeHa 36 OLieHKa Ha YK3aMEHE

III cemecTp
Ne HaunmenoBanus Bugs! camocTosTenbHOM Tpyno- dopmu- @DOpMBI KOHTPOIIS
n/n pa3zenos paboTsI €MKOCTh pyemble
(ugac.) KOMIIETEH-
V205
OK, TIK

1. WnTterpansHoe Nzyuyenue TEOPETUYECKOrO 24 OK-1, Onpoc Ha JeKknuy, pak-
ucuyncieHne  (QYHKIUHA | MaTepuana, peleHue 3aad. OIIK-4 TUYECKOM 3aHITuU. OT4ET
OITHOM u MHorux | IlogroroBka K NpaKTHYECKUM 110 J1abopaTopHOM padoTe.
MIEPEMEHHBIX  (BKJTIOYAsS | 3aHITHSIM. Komnoxsuym. Mnnusugy-
¢yakumy  xomiuiekcHoro | OdopmieHue oruéra o aJbHOE 3a/laHue. DK3aMeH.
MIEPEMEHHOT0). nmabopaTopHOi padoTe.

OnemeHTs! Teopuu nonst. | [loqroroBka K KOHTPOJNBHOM
pabore.
ITonroroBka K KOJUIOKBUYMY.

2. Jduddepenimansapie Wzyuenue TEOPETUIECKOTO 24 OK-1, Orpoc Ha JIeKLIHY, TPaK-

YpaBHEHHUS Marepuaia, pelieHue 3a1ad. OIIK-4 TUYECKOM 3aHITuU. OTUET
[TonroroBka K NpPaKTUYECKUM 110 J1abopaTopHOM padoTe.
3aHATHUAM. Komnoxsuym. Kontpoms-
OdopmiteHue oTuéra 10 Has pabota. MannBumy-
nabopartopHoii padoTe. aJbHOE 3a/laHue. DK3aMeH.
[TonrotoBka K  KOHTPOJBHOM
pabore.

ITonroToBka K KOJUIOKBUYMY.

3. KommuiekcHsle uncnosble | M3yuenue TEOPETHIECKOrO 24 OK-1, Orpoc Ha JIeKLIHY, TPaK-
u (YHKIIMOHANBHEIC | MaTepHaia, pelIcHUE 3a1ad. OIK-4 TUYECKOM 3aHITuU. OTUET
panel.  Panel  @ypee, | [lonrotoBka K NpakTUYECKUM 110 J1abopaTopHOM padoTe.
Teiinopa, Jlopana. 3aHATUAM. Komnoxsuym. Kontpoms-

OdopmiteHne oTuéra 10 Has pabora. MannBumy-
naboparopHoii padore. aJbHOE 3a/laHue. DK3aMeH.
[TonrotoBka K  KOHTPOJBHOM
pabore.
ITonroroBka K KOJUIOKBUYMY.

4, ITonroroBka u caava sK3amMeHa 36 OLieHKa Ha YK3aMEHE
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IV cemectp
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Ne HaunmenoBanus Bups! camocTosTenbHOM Tpyno- ®dopmu- @DOpMBI KOHTP OIS
n/n pa3zenos paboTsI €MKOCTh pyemble
(ugac.) KOMIIETEH-
V205
OK, IIK

1. HecoOcTBeHHbIH Nzyuyenue TEOPETUYECKOIO 20 OK-1, Onpoc Ha JeKknuy, mpak-
HHTErpal. MaTepuana, peleHue 3a1ad. OIIK-4 TUYECKOM 3aHITuU. OTUET
WurerpanbHbie INogroroBka K MpPaKTUYECKUM 110 J1abopaTopHOM padoTe.
peoOpa3oBaHusI. 3aHATUSIM. Komnoxsuym. Kontpomns-
[IpeobpazoBanus Oypee, | OdopmireHue oTuéra o Has pabota. UanuBumy-
Jlamnaca. naboparopHoii padore. aJbHOE 3a/laHue. DK3aMeH.

[TonrotoBka K  KOHTPOJBHOM
pabore.
IloaroroBka K KOJIJIOKBUYMY.

2. KommuiekcHsle uncnosble | M3yuenue TEOPETHIECKOrO 24 OK-1, Omnpoc Ha JIeKIHH, MPaK-
u (yHKIMOHANBHBIE | MaTepuaia, pereHne 3aad. OIIK-4 TUYECKOM 3aHITuU. OTUET
psagel.  Pagst @ypee, | IloaroroBka k NpakTHYECKUM 110 J1abopaTopHOM padoTe.
Telinopa, Jlopana. 3aHATUAM. Komnoxsuym. Kontpoms-

Odopmienne oruéra o Hast paboTa. DK3aMeH.
naboparopHoii padoTe.

[TonrotoBka K  KOHTPOJBHOM

pabore.

IloaroroBka K KOIJIOKBUYMY.

3. Huddepennmanpaoe Wsyuenune TEOPETUYECKOTO 9 OK-1, Orpoc Ha JIeKLIHY, TPaK-
ucyucieHne  (BKJIIOYas | MaTepuaa, peleHue 3ajad. OIK-4 TUYECKOM 3aHITuU. OT4ET
¢yHKIMM KoMmIulekcHoro | [loaroToBka K NpakTHUECKUM 110 J1abopaTopHOi padoTe.
TIepeMEHHOT0) 3aHATUSIM. KomrokBuym. MnanBumy-

Odopmienne oruéra o anbHOE 3alaHue. DK3aMeH.
naboparopHoii padore.

[TonrotoBka K  KOHTPOJIBHOM

pabore.

IloAroToBKa K KOJIJIOKBHYMY.

4. OJIeMEHTBI TEOpUU Nzyuyenue TEOPETUYECKOrO 6 OK-1, Onpoc Ha JeKnuy, mpakx-
MHOXECTB. DJIEMEHTHI MaTepuana, peleHue 3a1ad. OIIK-4 TH4eckoM 3ansatun. Koin-
KOMOHMHATOPHKH. INogroroBka K MpPaKTUYECKHM nokBuyM. KoHTponbHas
MateMaTuueckue 3aHATUAM. pabora. MnmuBuayamsHoe
CTPYKTYpBL. DJIEMEHThI [lonrotoBka K  KOHTPOJBHOM 3alaHue. DK3aMeH.
TEOPUH JTUHEHHBIX pabore.

IIPOCTPAHCTB. IloaroroBka K KOJIJIOKBHYMY.
5. IlogroroBka u caada dK3aMeHa 36 OLieHKa Ha YK3aMEHE
10. KypcoBasi padora
He nmpenycmorpeno PYII




11. PeiliTuHrOBasi cucremMa AJIA OCHKH YCIIEBAEMOCTH CTYACHTOB

11.1. bajibHbIe OLEHKH VISl 3JIEMEHTOB KOHTP 0JIst
bannbHble OLEHKU AJIs1 5IEMEHTOB KOHTPOJISI IIpecTaBieHbl B Tabnuie 11.1.
Tabmuma 11.1 — bannbHbIe OLICHKH JJIs1 DJIEMEHTOB KOHTPOJIS

MaxcumanbHelii 0an | MakcumaneHbi 6amn | Makcumanbhelid 6amn | Beero 3a cemectp
Ha |l k.T. Mexay 1 u2 k.T. Mexny 2 -i K.T. ¥ Ha
KOHEI| CEMEeCTpa

KoHTponbeHbIe 10 10 10 30
paboThI
Otuét no 5 10 5 20
11a00paTopHOM
pabore
NunuBuayanbHble 5 5 10
3aJaHns
Komnoxsuym 5 5 10
Hroro makcumym 3a 15 30 25 70
HEPUOL;
Cnaua sK3aMeHa 30
(MaxcumMyMm)
Hapacrarounim 15 45 70 100
HUTOTOM:

11.2. [Tepecuer 021710B B OLIECHKH 32 KOHTPOJIbHbIE TOUYKH
[lepecuet 6aioB B OLICHKU 3a KOHTPOJIbHbBIE TOYKH MpeCTaBieH B Tabmuie 11.2.
Tabnuna 11. 2 — [lepecuer 6amioB B OLIECHKH 32 KOHTPOJIbHBIE TOYKH

baytel Ha JaTy KOHTPOJIBHON TOUYKH Onenka
> 90% ot MmakcuMalibHOM cymMMBbl OaioB Ha naty KT 5
Ot 70% 1o 89% ot MakcuMaJibHOM cyMMBbI O6ai1oB Ha naty KT 4
Ot 60% 10 69% ot MakcuMaJIbHON cyMMBbI O0aiioB Ha naty KT 3
< 60% oT MakcUMaJIbHOM cyMMbI O0aiioB Ha naty KT 2

11.3. Ilepecyer cymMMBbI 0a/1JI0B B TPAJAMLHOHHYIO U MEKAYHAPOIAHYIO OLEHKY
[lepecuer cymmbl 0aioB B TPAAUIMOHHYIO U MEXKIYHAPOAHYIO OLEHKY IpercTaB-
neH B Tabmuue 11.3.
Tabnuma 11. 3 — [lepecuer cymMMbl 0aJIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY

Nrtorosas cymma 0asos,
Ouenxka (I'OC) YUYUTHIBAET YCHEITHO Ouenxka (ECTS)
CIIaHHBIN PK3aMEH

5 (oTIM4YHO) (3a4TEHO) 90 - 100 A (0TaHYHO)
85 -89 B (ouenp xoporio)
4 (xopor10) (3a4TEHO) 75 - 84 C (xopor1o)
70-74 D (ynoBrneTBOpUTENBHO)
3 (YyIOBJIETBOPUTEIHHO) 65 - 69
(3a4TeH0) 60 - 64 E (mocpencTBeHHO)

2 (HeyIOBIETBOPUTEIHHO)

Huxe 60 Gannos F (HeynoBieTBOpUTENIBHO)
(He 3a4TeHO)
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12. YuyeOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE 00ecnedeHue JUCUMIIIMHBI

12.1. OcHoBHas JiUTEpaTypa

1. MarasunnukoBa A.JI., MarasunaukoB JL.M. Jluneiinas anreOpa. AHaJINTHYECKas T'€OMETPUS:
yueoHoe nmocooue. — Tomck: TYCVYP, 2010. - 176 c. http://edu.tusur.ru/training/publications/2244

2. MarazunaukoB JI.M., Beiciias maremaruka III. DyHKIHMM KOMIIJIEKCHOTO IEPEMEHHOTO. Psnbl.
Wuterpanpupie  mpeoOpazoBanus: ydeOHoe mocobume. - Tomck: TYCYP, 2012. - 206 c.
https://edu.tusur.ru/publications/2258

3. MarasunnukoB JL.U., MarazunankoB A.JI. JluddepernnnansHoe wcuncienue: yaedHoe mocodue. -
Tomck: TYCVYP, 2007. - 191 ¢. http://edu.tusur.ru/training/publications/2246

4. EnsnoB A.A. EnprioBa T.A. MHTerpanibHoe rcuncienue: yaebnoe nocodue. - Tomck: Dnb-KoHTeHT,
2013. - 138c. https://edu.tusur.ru/training/publications/6063

5. EnpuoB A.A. EnsnoBa T.A. Jluddepenumansupie ypaBHeHHs: ydyeOHoe mocoOue. - Tomck: Oinb-
Konrent, 2013. - 104c. https://edu.tusur.ru/training/publications/6062

6. IleseneB IO.II. uckpernas maremaruka: ydeOHoe mocobme - CII6.: Jlamp, 2008. — 592 c.
http://e.lanbook.com/books/element.php?pll_id=437

12.2. JlonosiHUTEIBbHAS JIUTEPATypa

1. bexnemumes J[.B. Kypc ananutnueckoif reomeTpun u JuHeHoM anreOpbl: yueOHuk. - CIIO.: Jlans,
2015. - 445 c. http://e.lanbook.com/books/element.php?pll_id=58162

2. ®@uxrenronsl I'M. Kypc muddepenunansaoro u unterpaigbHoro ucuucienus. B 3-x 1. Tom 1:
yuebnuk. - CII6.: Jlans, 2016. - 608 c. http://e.lanbook.com/books/element.php?pll_id=71768

3. ®uxrenronsn ['M. Kypc muddepenunansnoro u mHTErpanbHoro ucuuciaenus. B 3-x 1. Tom 2:
yuebnuk. - CII06.: Jlans, 2016. - 800 c. http://e.lanbook.com/books/element.php?pll _id=71769

4. ®@uxrenronsl I'M. Kypc muddepenunansaoro u unterpaigbHoro ucuucienus. B 3-x 1. Tom 2:
yuebHuk. - CII6.: Jlans, 2009. - 657 c. http://e.lanbook.com/books/element.php?pll_id=409

5. Jemumosuu b.I1., Mogenos B.I1. luddepeninanpapie ypaBHeHUs: yaebHoe nmocodue. - CII6.: Jlans,
2008. - 277 c. http://e.lanbook.com/books/element.php?pll_id=126

6. Ilerpymko .M. Kypc Briciieii marematuku. Teopust QyHKIHI KOMITJIEKCHOM MepeMeHHOM: yueOHoe
noco6ue. CII6.: Jlans, 2010. - 364 c. http://e.lanbook.com/books/element.php?pll_id=526

12.3. YuyeOHO-MeTONNYECKHE TOCOOUS
12.3.1 Obs3aTenbHbIEe YUeOHO-METOAUYECKHE OCOOUs

Ilpakmuueckue 3aHAmMUA NPOGOOAMCA NO NOCOOUAM:

1. MarazunnukoB JL.U. MarasunnukoBa A.Jl. Beicmias Maremaruka I. Ilpaktukym no nuHeiHOMN
anredpe U aHATMTHYECKOU reomerpun: YueOHoe nocoodue. - Tomck: TYCVYP, 2007. - 163 c. (97 3k3.)
http://edu.tusur.ru/publications/37

2. MarazunaukoB JL.LMI. MarasunaukoB A.Jl.  Beicmags wmaremaruka [ Ilpaktukym  mo
middepeHnanbHOMY HCUMCIeHUIO: YuebHnoe mocobue - Tomck: TYCYP, 2007. - 212 c.
Ox3eMIunsipoB B Oubmoreke TYCYPa: 99.

3. EnbuoB A.A. EnbuoBa T.A. MUHTerpansHoe ucuncienue: yuebnoe nocoodue. - Tomck: Dnb-KoHTEHT,
2013. - 138c. https://edu.tusur.ru/training/publications/6063

4. EnsnoB A.A. EnmsnoBa T.A. luddepenunansusie ypaBHeHHs: ydyeOHoe mocobue. - Tomck: Dib-
Konrent, 2013. - 104c. https://edu.tusur.ru/training/publications/6062

5. MarasunaukoB JIL.M. Beicmias maremaruka III. DyHKIMM KOMIUIEKCHOTO IIE€PEMEHHOTO. Psappl
Wuterpanpuble  mpeoOpazoBanus: ydeOHoe mocobume. - Tomck: TYCYP, 2012. - 206 c.
https://edu.tusur.ru/publications/2258

6. IleseneB IO.II. uckpernas wmaremaruka: ydeOHoe mocobme - CII6.: Jlamp, 2008. — 592 c.
http://e.lanbook.com/books/element.php?pll_id=437
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Jabopamopnule 3anamua npoeooAMcaA no y4eOHbIM NOCOOUAM:
1. Marasunnuko A. JI., Epoxuna A.I1. JlJaGopatopHbie paboThl 110 MaTeMaTHKe : MeTOMMYECKIE YKa3aHus. —
2016. 25 c. https://edu.tusur.ru/publications/6081
2. MarasunnukoB A. JI. JTaGopaTopHBbIil MPAKTUKYM 110 MaTeMaTHKe : PYKOBOICTBO K BBIMOIHEHHIO
naboparopubix pador /—2016. 14 c. https://edu.tusur.ru/publications/6076

Ilocobus ons camocmosmenvnou padbomot:

1. Marasunnukosa A.JI., MarazunuukoB JI.W. JIuneitnas anreOpa. AHaIuTHYECKast FEOMETPUS:
yuebHoe mocobue. — Tomck: TYCYP, 2010. - 176 ¢. (peKOMEHIOBAHO JJIsi CaMOCTOSITEIIBHBIX padoT)
http://edu.tusur.ru/training/publications/2244

2. Mara3zunnukoB JL.U., Beiciias marematuka [1I. @yHKIMM KOMIIEKCHOTO NTEPEMEHHOTO. Psfpl.
WuTterpanbHble npeobpazoBanusi: yueOHoe mocobue. - Tomck: TYCYP, 2012. - 206 c.
(peKOMEHIOBAHO JJIsl CaMOCTOSITENBbHBIX paboT) https://edu.tusur.ru/publications/2258

3. MarazunnukoB JL.U., MarasunaukoB A.JI. luddepenunansuoe ucuncienue: yuebnoe nocooue. -
Tomck: TYCYP, 2007. - 191 c. (pekoMeH0BaHO sl CaMOCTOATEIbHBIX paboT)
http://edu.tusur.ru/training/publications/2246

4. EnbuoB A.A. EnsrioBa T.A. MHTerpanibHOE HcunciieHue: yueonoe nocooue. - Tomck: Dnb-KoHTeHT,
2013. - 138c. (pekoMeH0BaHO ISl CaMOCTOATEIBHBIX PabOT)
https://edu.tusur.ru/training/publications/6063

5. EnbuoB A.A. EnsnioBa T.A. /luddepenunansupie ypaBHeHus: yueOHoe nocoodue. - Tomck: Dmb-
Konrent, 2013. - 104c. (pekoMeHIOBaHO JUII CaMOCTOSITEILHBIX PadoT)
https://edu.tusur.ru/training/publications/6062

6. Ilesenes lO.I1. luckperHas matremaruka: yaebHnoe nocodue - CII6.: Jlans, 2008. — 592 c.
(pEeKOMEHIOBAHO ISl CaMOCTOSITENTbHBIX padoT)
http://e.lanbook.com/books/element.php?pll_id=437

12.3.2 Y4yeOHO-MeTOAMYECKHE TOCOOHS ISl JIML ¢ OTPAHMYECHHBIMH BO3MOKHOCTSAMH
3/10POBbS

Y4eOHO-MeTOoMUeCKUe MaTepruabl I CAaMOCTOSATENIbHON U ayIMTOPHOU paboThl 00yJaronuXcs U3
Yuciaa WHBAIKWJOB TPEJOCTABIAIOTCS B (opMax, aJanTUPOBAHHBIX K OrPAaHUYEHUSM HX 3JI0POBbS H
BOCHPUATHS UH(OpMALINH.

J1s1 Iun ¢ HapyLIeHUsIMHM 3peHMs:
- B (hopMe 3JEKTPOHHOTO JOKYMEHTA;
— B [I€4aTHON (pOpME yBEITHMUEHHBIM IIPU(PTOM.
J1s ML ¢ HapyLIeHUsIMM CJIyXa:
- B (hopMe 3JEKTPOHHOTO JOKYMEHTA;
— B [I€YATHOU (opme.
JL1s1 M1 ¢ HapylIeHUsIMM ONIOPHO-ABUTaTe/ILHOIO anmnapara:
- B (hopMe 3JEKTPOHHOTO JOKYMEHTA;
— B [IEYaTHOH (opme.

12.4. ba3bl AAHHbIX, I/IH(l)OpMallHOHHO CIIPaAaBOYHBIC 1 IOUCKOBBLIC CUCTCMbI:
OOpazoBarenbHbiii  mopran  yHuBepcurera  (https://edu.tusur.ru), 9S7EKTpPOHHBIA  KaTauor
oubmuotexu (http//lib.tusur.ru), snekrponnas Oubnmoreunas cuctema «Jlanb» (http://e.lanbook.com)
cucreMa aucTaHiuuoHHOro obOpasoBanus MOODLE (Mmetoguueckue MaTepualibl: TEKCTOBBIC, ayIHoO H
BUJIe0(hailiibl, ”HANBUAYaJIbHBIC 331aHUS, TECTHI U T.11.)
Ccpuku ¢ caiita kadeapsl Ha MaTeMaTHYECKUE PECYPChl U OH-JIAH TPEeHAXKEPHI.

13. MaTepl/IaJILHO-TeXHI/I‘leCKoe ob0ecrneueHue JUCHHUITJIMHBI
13.1. O61ue TpedoBaHNSI K MATEPHATbHO-TEXHHYECKOMY 00eCIeYeHUI0 TN CHUTITHHBI

13.1.1. MarepuajbHO-TeXHMYECKOE O0ecneueHue /sl JIEKIINOHHbIX 3aHATHH
Jns mpoBeneHUs 3aHATHN JIEKLIMOHHOTO THIIA, TPYNIIOBBIX M HWHAWBUIYAJIBbHBIX KOHCYJIBTALUH,
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TEKYIIETO0 KOHTPOJIS U MPOMEKYTOUYHON aTTECTAIMM HCIIONB3yeTCsl yuyeOHast ayTuTOpUs C KOJIMYECTBOM
nocasioyHbIX MecT He MeHee 90, 00opynoBaHHasl JOCKOM, KOMIBIOTEPOM, MPOEKTOPOM MU CTaHJapTHOMN
yueOHo#l Mebenbro. VMmMerorcs HarmsaHble MOcOOMs B BHJAE NMpE3EHTAIMH MO JIEKIMOHHBIM pasfenam
JUCLUIIINHBL.

13.1.2. MarepuajbHO-TeXHHYeCKOe o0ecnedyeHne Il NPAKTHYeCKUX 3aHATHI
Jlnsi mpoBeieHUs] MPAKTUUYECKUX (CEMHHAPCKUX) 3aHATHH HMCIONB3yeTCsl yueOHas ayauTopus c
KOJIMYECTBOM IMOCAOYHBIX MecT He MeHee 30, 00opyaoBaHHast TOCKOH, CTaHIAPTHON ydeOHOM Mebenbio.
Jlnsi BHEApPEHMS SJIEMEHTOB 3JIEKTPOHHOrO OOydeHHs HEeoOXOIMMBbl MUHUMYM | KoMmIbloTep Ha 2
cryneHTa, Mathcad, Octave i MatLAB.

13.1.3. MarepuajJbHO-TeXHHYEeCKOe o0ecnedyeHne I 1a00paTOPHBIX 3aHATHI
Jlnst ipoBeieHNs MPAKTUYECKUX (CEMUHAPCKUX) 3aHATUN HCIIONIB3yeTCsl yueOHas ayuTopus,

pacrionoxenHas o aapecy 634034, Tomckas o6nacts, . Tomck, Bepimnuna ynuna, 1. 47, 4 stax, ayq.
423 a,6. CoctaB obopynoBanus: YuebHast mebenb; [locka marautHo-MapkepHas (BRAUBERG
(BPAYBEPT'), 100x150/300 cm, 3-anemenTHas, 6enas) - 1mrt.; mpoekrop (NEC "M361X") - 1 wit., 5kpan
(LMC-100103 Dxpan ¢ anexkrponpusogom Master Control 203x203 cm Matte White FiberGlass,
yepHas Kaiima no nepumerpy) - 1 wr., rexesuzop (LED 50" (127 cm) Toshiba 5004353 ) - 1 mwT,,
kommbroTepsl (Intel «Core 13-4330») - 16 wt. ¢ Beixogom B MaTepHET, [10 - Windows 8, MS Office 97-
2003, MathCad 15.0, MatLAB 11a, Qt Creator 5.7.1

13.1.4. MarepuaJbHO-TeXHHYECKOe 00ecnedyeHne VIl CAMOCTOATEIbLHOM padoThl
Jlnisi caMOCTOSITENbHOM paboThl MCHOIb3YyeTCsl yueOHas ayTUTOPHsl, C KOJIMYECTBOM IOCAIOYHBIX
MmecT He MeHee 30, 06opyrnoBaHHAasE JOCKOM, cTaHAApTHOM yueOHOI Mebenbio. i BHEIPEHUS SIEMEHTOB
SNEKTPOHHOTO 00y4eHHs HEOOXOAMMbI MUHUMYM | KommbioTep Ha 2 crtyaeHta, Mathcad, Octave umu
MatLAB.

13.2 MarepuajbHO-TeXHH4YeCKOe ofecneyeHue AUCHUIIMHBI JJIfl JHUI ¢ OrPAHUYEeHHbIMH
BO3MOKHOCTSIMH 3/10POBbS

OcBoenne aucuurumHbl gunamu ¢ OB3 ocymiecTBiseTcss ¢ UCIOIb30BaHUEM CPEACTB OOydeHHUs
0OLLIETO U CIIELUAIIBHOTO HA3HAYECHMS.

Ilpu oOydyeHMM CTYIEHTOB € HApyIIeHHSIMH CJIyXa [PEAyCMOTPEHO  HCIOJIb30BAHHE
3BYKOYCUJIMBAIOIIEH anmapaTypbl, MYJITUMEIUMHBIX CPEICTB M APYIMX TEXHUYECKUX CPEACTB IpHEMa-
nepenayn y4eOHO# nHpOpMaLK B TOCTYIHBIX (JOpMax I CTYACHTOB C HApyIICHUSIMU CITyXa, MOOWJIbHON
CUCTEMBI OOy4YEHHs ISl CTYIEHTOB C MHBAIMIHOCTBHIO, OPTATUBHOM MHIYKIIMOHHOW CHUCTEMBI. YueOHas
ayTUTOPHs, B KOTOPOI 00y4aroTcsi CTYICHTHI C HApyLIEHHEM CITyXa, 000pyI0oBaHa KOMIIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOM, BUICOTEXHUKOU, SIICKTPOHHOU JOCKOU, MYJIIBTUMEIUMHON CUCTEMOM.

Ilpu o0Oy4yeHUM CTYIEHTOB € HApPYUIEHMSIMH 3PeHUSIMH T[PEIYCMOTPEHO HCIONb30BaHHE B
JICKIMOHHBIX M YU4EOHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTpPA YIAJICHHBIX OOBEKTOB (HAIpHMeEp, TEKCTa
Ha JJOCKE WJIM claiifia Ha SKpaHe) Y MOMOLIY BUACOYBEIUUUTEIEH ISl YAAJIEHHOTO ITPOCMOTpA.

Ilpu oOyuyeHMH CTYICHTOB € HAPYLIEHMSIMH OIOPHO-IBUIaTeJIBLHOIO annapara HCIOIb3YyIOTCS
aNbTepHATHBHBIE YCTPOWCTBa BBOJA WMH(OPMALMM M JPyrue TEXHHYECKHE CPEICTBA IpUeMa-Tiepeadn
y4eOHOM MH(OpMalMM B JOCTYHHBIX (opMax Ui CTYACHTOB C HapyLICHUSIMH OIOPHO-IBUraTeIbHOTO
armapara, MOOWJIbHOM CUCTEMBI 00y4eHHs IS JTF0AEH ¢ MHBAIUIHOCTBIO.

14. ®0oHJ OLIEHOYHBIX CPEICTB
14.1 OcHoBHBbIe TPpeOOBaHMS K (POHIAY OLIEHOYHBIX CPEACTB U METOANYECKHE PEeKOMEH AU

@DOHT OIIEHOYHBIX CPEJICTB U THUIIOBBIE KOHTPOIBHBIE 3a/IaHHUs, UCTIOIb3yeMbIE I OIICHKU cop-
MHPOBAHHOCTH M OCBOEHHUS 3aKPEIUICHHBIX 3a JUCLUIUIMHOW KOMIETEHLHI MPU MPOBEACHUU TEKYLIEH,
MIPOMEKYTOYHOM aTTeCTAIMHU 110 TUCITUTUIMHE TIPUBEACH B MPHIIOKEHUH K paboyeii mporpamme
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14.2 TpeGoBanusi K (pOHIY OLEHOYHBIX CPEACTB IJIsl JIUIl ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMM

3/I0POBbSI

JUi CTYAEHTOB C OrpaHMYEHHBIMHA BO3MOXKHOCTSIMH 3/I0pPOBbSl IPEAYCMOTPEHBI JAONOJHUTEIbHBIE
OLIGHOYHBIE CPEICTBA, IIepeueHb KOTOPBIX YKa3aH B TaOIHIIE.

Tabumnna 14 — JlonoHUTEIbHBIE CPEACTBA OLICHUBAHMA JJIS1 CTYJCHTOB ¢ HHBATHIHOCTHIO

Karteropnu Buabl 10NM0THUTETBHBIX OLIEHOYHBIX ®opMBbI KOHTPOJISA 1
CTYeHTOB CpeicTB OIIeHKH Pe3yJ1bTaToB 00y4eHus!
C TecThl, MICEMEHHBIE CAMOCTOSITETbHBIE [IpenmytecTBeHHO
HapyLICHUSMH cIyXa paboThl, BOIPOCHI K 3a4€Ty, KOHTPOJIbHBIE paboThl | MMChMEHHAs POBEPKA
[IpenmyecTBeHHO
C CobecenoBaHue MO BOIIPOCAM K 3a4€TY, ey
yCTHasl IpOBepKa
HApyLIEHUSIMH 3pEHHUS | ONPOC MO0 TEPMHUHAM
(MHIUBUAYAIHHO)
C
Pemenne nucTaHIMOHHBIX TECTOB,
HapyLIEHUSIMH OTIOPHO- [IpenmytecTBeHHO
KOHTPOJbHBIE PaOOTHI, MCEMEHHBIE
JBUTaTEIbHOTO JMCTAHIIMOHHBIMU METOAMH
CaMOCTOATENIbHBIE Pa0OThI, BOIIPOCHI K 3a4eTy
anmapara
C [IpenmytecTBeHHO
TecThl, MICEMEHHBIE CAMOCTOSITEIbHBIE
OrpaHUYCHHUSMH 110 MIpOBEpKa METOAAMH, UCXOS U3
paboThl, BOIIPOCHI K 3a4€TY, KOHTPOIbHBIE
001 EeMEeUIINHCKUM COCTOSIHHA 00Y4aIOIIEerocs Ha
paboThl, YCTHBIE OTBETHI
MOKA3aHUSIM MOMEHT NPOBEPKU

14.3 MeToguueckune PEKOMEHIAIUH 110 OLICHOYHBLIM CPEACTBAM JIJd JHUI[ ¢ OTPAaHUYCHHBIMUA
BO3MOKHOCTAMMU 3/10POBbS

Hns crynenroB ¢ OB3 mnpemycmarpuBaercss AocTynmHass ¢opma IpeJoCTaBICHUS 3aJaHul
OLICHOYHBIX CPEICTB, & UMEHHO:

B re4aTHoi popme;

B II€UaTHOM (popMe ¢ yBeITMUYEHHBIM MIpU(TOM;
B (hopMe 2IIEKTPOHHOTO TOKYMEHTA;

METO/IOM YTEHUS ACCUCTEHTOM 3aJaHusl BCIIYX;

® IIPEIOCTABIICHUE 3aJaHUS C UCIIOIb30BaHUEM CypAOIIEPEBOA.
CryneHTaM ¢ MHBaJIMAHOCTBIO YBEIMYMBAETCA BPEMsI Ha IOJrOTOBKY OTBETOB HAa KOHTPOJIbHBIE
BOMPOCHL. JJIsI TaKUX CTYICHTOB MpEeayCMaTpUBACTCS IOCTYMHas (opMma MPEeroCTaBICHHUS OTBETOB Ha

3adaHus, a UMMCHHO.

® THCHMEHHO Ha Oymare;
e HabOp OTBETOB HA KOMITHIOTEPE;
e HabOp OTBETOB C HCIOIH30BAHUEM YCIYT ACCUCTEHTA;
® TIpeACTaBIIEHUE OTBETOB YCTHO.
[Iporienypa oleHUBaHUS PE3yAbTaTOB OOYYEHHUsS WHBAIHIOB MO TUCIUIUIMHE MPEIyCMaTpPHBACT
npenocTaBieHne nHpopMauu B GopMax, alanTUPOBAHHBIX K OTPAHUYCHHSIM UX 3I0POBbSI U BOCIIPHUATHUS

uHpOpMaLIUH:

J1s Iuu ¢ HapyLIeHUsIMM 3peHMs:

B (hopMe 3JEKTPOHHOTO JOKYMEHTA;
B [I€4aTHON (pOpME yBETHMUEHHBIM MIPUPTOM.

J1s M ¢ HapyLIeHUsIMM CJIyXa:

- B (hopMe 3JICKTPOHHOTO TOKYMCHTA,;
- B [IEYATHOU (opme.
Jljist T ¢ HAPYIIEHUSIMHM OTIOPHO-IBUTATEJILHOTO annapara:
- B (hopMe 3JICKTPOHHOTO TOKYMCHTA,;
- B [I€YATHOU (opme.
HpI/I HCOGXOIII/IMOCTI/I JJIA O6y‘-IaIOH_[I/IXCSI C MHBAJIMAHOCTBIO MpoHcaAypa OUCHUBAHUA PC3YJIILTATOB

OGYIICHI/ISI MOXKET MPOBOJAUTHCA B HECKOJIBKO 3TAIlOB.
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IIpuioxkenne Kk padodeit nporpamme
MHUHHUCTEPCTBO OBPA3OBAHUA U HAYKHU PD

®denepaibHOE TOCYTAPCTBEHHOE OIOMKETHOE 00pa3oBaTeIbHOE YUpPeKIeHne
BBICIIEr0 00Pa30BaAHUS

«TOMCKUM T'OCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YIIPABJIEHUA 1 PAIINOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
[IpopexTop no yueOHoI padboTe
I1. E. Tposin
« _» 2017 r

®OHJI OHEHOYHbIX CPEACTB I10 VYUYEBHOU JNCILHAITJIMHE
Maremaruka 1. Beicuiasg MmareMaTuka

VYpoBeHb OCHOBHOM 00pa3oBaTeabHON TporpaMmMbl: CrieluaJaIuTeT

Hampasnenue noarotoku (crneunanbHOCTh): 11.05.01.65 PannodneKTpoHHbIE CHCTEMbI
U KOMILJIEKCHI

Cneunanuzanusi: Ne2 "PaanosieKTpoHHbIe cMCTeMbl epeaayu uHgopmanun''.

®opma 00yueHus: ouHAs

@axkynereT: PT®, Pagnorexuuyeckuii pakyabrer

Kadenpa: PTC, Kadenpa paanorexHudeckux cucTeM

Kype: 1, 2

Cewmectp: 1, 2, 3, 4

VYuebOnsiit mian vadopa 2011-2015 rogos.

PazpaboTuuk:
— 3aB. Ka@. maremaTuku Mara3suHaukoBa A. JI.

Ox3ameH: 1, 2, 3, 4 cemecTp

Tomck 2017
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1 Bsenenue

@on oneHouHbIX cpesicTB (POC) spisercs NpuIoKeHneM K pabodeil TporpaMme JUCIUILTHHBL 1
peJicTaBsieT co60il COBOKYITHOCTH KOHTPOJbHO-U3MEPUTETHHBIX MATEPHAIOB (TUIIOBbIE 3a1a4n (33,1~
HHsI), KOHTPOJIbHBIE PAOOTHI, TECTHI U JIP.) U METOJIOB UX UCIOJIH30BAHUS, IPEIHASHAYCHHBIX JIJIsl H3Me-
peHusl YPOBHS JOCTUKEHUsI CTYJIEHTOM yCTAHOBJIEHHBIX pe3yabraroB obydenus. POC no aucrurinme
(IpakTHKe) MCIOAb3YeTCs MPH TPOBEIEHNH TEKYIIero KOHTPOJIs YCIIeBAEMOCTH W TIPOMEKYTOTHON at-
TeCTAllUH CTYJIeHTOB. Ilepedenb 3aKpernieHHbIX 3a JUCHUILIMHON KOMIETEeHIUi MpuBeieH B Tadauie 1.

Tabmuna 1 — Ilepedenb 3aKperyieHHBIX 34 ANUCIUILINHON KOMMIETEHITU

HYIO COBPEMEHHOMY YPOBHIO 3HAHWIl
HAYYHYIO KapTUHY MHUpPa HAa OCHOBE
3HAHHUS  OCHOBHBIX  IOJIOXKEHU,
3aKOHOB W METO/IOB €eCTEeCTBEHHBIX
HAYK W MAaTEeMaTUKH

Koz ®opMySIMPOBKA KOMIIETEHITNN Oranbl (bopMUpPOBAHUA KOMIETEHIINN
OK-1 CIOCOOHOCTH K aOCTpakTHOMY MbIII- | JIoJI>KeH 3HATh OCHOBHBIE TTOJIOYKEHUS, 3aKOHBI 1
JIGHUIO, aHAJU3Y, CHHTE3Y METO/Ibl MATEeMATUKH: OCHOBHBbIE MAaTEMaTHYECKUE
MOHATUA W METOABI PEIEeHud 3a4a49 JUHEHHONH aJi-
OIIK-4 | criocobHOCTh IPeJICTaBUTh aJieKBaT- | reOpbl, aHAJIUTHIECKON I'eOMeTpHH, MaTeMaTHde-

CKOro aHasm3a, JuddepeHnuaibibIX ypaBHeHnIH,
Teopud OYHKIHH KOMILIEKCHOTO IIePEeMEeHHOTO

osi>keH yMeTh NPUMEHSATH OCHOBHBIE II0JIOXKE-
HUd, 3aKOHBI U METOAbl MaTE€MAaTHUKH: OCHOBHBIC
MaTeMaTUYEeCKHUEe TMTOHATHA U METO/bI pellleHnd 3a-

a4 JTHHEeHHOU aJreOphbl, aHAJIUTUIECCKON reoMer-
pHUM, MaTeMaTHYecKoro aHaamia, auddepeHn-
aJIbHBIX YpaBHEHUil, Teopun (PyHKIUI KOMILIEKC-
HOTO IIEPEMEHHOT0 JJIS PEelIeHnd THIIOBBIX 3374,
JJIS OCBOEHUA JIPYTUX AVWCIATIINH, TPETyCMOTPEH-
HBIX YY€OHBIM ILTAHOM, M pPeIIeHus Mpodeccro-
HAJIBHBIX 33Ja4. [losib3oBaThCs MPU HEOOXOIUMO-
CTU MaTEeMAaTUYEeCKOU JIUTepaTypoi

osi>keH BJIaZeTh OCHOBHLIMHU II0JIOYKEHUSMHU,
3aKOHAMHW W METOJ[AMHA MaTEeMaTHUKHW: OCHOBHBIMHU
MATEeMATAYECCKAMU TOHATHAMU W METOJAMU pe-
[IeHNs 33184 JUHEeHHON airedpbl, aHATUTUIECKON
reoMeTpun, MaTeMaTUIecKOro aHaamsa, audde-
PEHIMAJIBHBIX YPaBHEHU, TeOpUU PYHKIUH KOM-
MJIEKCHOTO ePEMEHHOTO; HaBbIKAaMW MaTeMaTn4de-
CKOr0 abCTPaKTHOIO MBIILICHU, aHAIN3a, CHHTe-
34,

2 Peanmn3anmusa kommeTeHITil

1 Komnerennuga OK-1

OK-1: cnocobuocTh K aBCTPAKTHOMY MBIILJIEHUIO, AHAJIN3Y, CHHTE3Y.

s dopMHPOBaHHS KOMIIETEHIIUNA HEOOXOIUMO OCYIIECTBUTD PsJI ITANOB. JTalbl (hOPMHUPOBAHUS
KOMIIETEHIINH, TPUMeHsIeMble JIJIsi 3TOTO BHBI 3aHATUN U MCIIOJb3yeMble CPEJICTBA OIEHUBAHUS MIPEI-
cTaBJIeHbI B Tabaumne 2.
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Tabauna 2 — dransl popMUPOBAHUST KOMIIETEHIINT U UCIIOJb3yeMbIe CPEeACTBA OIEeHNBAHUS

Cocras 3HaTh YMeTb Baagern
Copnep2kanue 3
HAeT OCHOBHBIE TII0- | YMeeT MPUMEHATh O0c- | Bjajgeer oCHOBHBIMU I10-
STatos JIO)KEHWdA, 3aKOHbI U | HOBHBIE TOJOYKEHWS, 3a- | JOKEHUSIMH, 3aKOHAMH
MeTO/JbI ~ MaTeMaTHUKW: | KOHbl U MeTOJbl MaTeMa- | I MeTOJaMu MaTeMaTH-
OCHOBHBIE MaTeMa- | THKH: OCHOBHBIE MaTe- | KH: OCHOBHBIMH MaTe-
TUYIECKHE HMOHSTHUS | MATUYECKHE IMOHATHUS M | MATHIECKUMU TOHSITHUSI-
M METOJbl  pEeIIeHHs | MeTO/bl PelleHnsd 3a7a4 | MU W MeTOJaMu pelie-
3a7a4d  JIMHEHHOW  aJj- | JuHeiHoi aJreOphl, aHa- | HUs 33a9 JUHEHHOH aJI-
reOpol, AHAJUTUYIECKON | JUTHYECKOH reomerpun, | rebpbl, aHAIUTUIECKON
reoMeTpuH, MaTeMa- | MaTeMaTUIecKOro aHa- | TeOMeTpHH, MaTeMaTH-
TUIECKOT'O aHaJiu3a, | Jm3a, JAuddepeHiuaib- | 9eCKOro aHaJjmsa, 1ud-
nuddepeHInaIbHBIX HbIX ypaBHEHU, Teopun | (DepeHIUaIbHBIX ypaB-
yPaBHEHUIA, Teopun | PYHKINNE KOMILIEKCHOTO | HeHUil, Teopun pyHKIUT
GYHKIUI KOMILIEKCHOTO | IIepeMEeHHOTO JIJId pellle- | KOMILIEKCHOI'O IepeMeH-
epeMeHHOT 0. HUS TUTIOBBIX 337144, /I | HOTO; HaBBIKAMU MaTe-
OCBOEHHUS JIPYI'MX JIMC- | MATHUYECKOI'0 abCTpaKT-
UATLJINH, TPEJYCMOTPEH- | HOTO MBIIILICHHS, AaHAIU-
HBIX y4YeOHBIM ILJIAHOM, | 3a, CHHTEe3a.
U pelleHus mIpodeccro-
HaJbHBIX 337a4. lloJab-
30BaThCd IpH HEOOXOIU-
MOCTHA MAaTEMaTUIECKON
JUTEPATYPOT.
Buan:
3aHATHAN
o Jlexnum; e JlabopaTopHbie e JlabopaTopHbie

e Jlaboparopubie
3aHATH;

e [IpakTuyeckue
3aHATHS;

o CemuHApHI;

e ['pyuiosbie
KOHCY/ILTAITNH;

o CamocrogaresbHad
paboTa CTYJAEHTOB;

e Iloaroroska
K 9K3aMeHy;

3aHATUSI;

o [IpakTuyeckue
3aHSATHSI;

e ['pymmosbie
KOHCYJIBTAINH;

e BhinojiHeHue  J0-
MAIITHeTo 33,/ IaHHST;

e CawmocrosresbHas
paboTa CTYIEHTOB;

e Iloaroroska
K 9K3aMeHy;

3aHATUSI;

e [IpakTmueckue
3aHSATHS;

e ['pymnmoBeie
KOHCYJIbTAINH;

e Brimosnenune
WHIUBUIYATHHOTO
3aTaHNSI;

o CamMocTodaTebHasd
paboTa CTYIEHTOB;

e Iloaroroska
K 9K3aMeHY;
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HNcnoab3yembie
cpeacTBa
OIl€EHNBAHUSLA

Tecr;

Oruér mo nabopa-
TOpPHO# pabore;

Coobmenne ma
ceMuHape;

OTtBeT Ha
KOJLIIOKBUY ME€;

Kounrposibnas
pabora;

DK3aMeH;

Konrpoabnas
pabora;

Otuér no nabopa-
TOpPHO# pabore;

Odopmaenune Jo-
MAaIITHEr o 3aIaHMSI;

Koncnekr marepu-
aJla, BBIHECEHHOTO
Ha CAMOCTOSITEJb-
HYIO0 paboTy;

DK3aMeH;

KonTponabnas
pabora;

Otuér o J1abopa-
TOpHO# paboTe;

Odopmienue

U 3alUTa
UHIUBULYAJIHHOIO
3a/laHuS;

DK3aMeH.

O6H_[I/Ie XapaKTEePUCTUKN nokasareJsieit n KpuUuTepueB ONCHUBAHUA KOMIIETEHIIMN Ha BCEX dTallaX IIPH-

BeJeHbl B Tabuuie 3.
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Tabauma 3 — Ob61IMe XxapakKTEPUCTUKN TTOKa3aTejieili 1 KPUTEPUEB OIEHUBAHUSA KOMIIETEH-

oM 110 3TAallaM

ITokazaTean u | 3HaTh YMeTh Baagers

KpuTepun

OraunuHO Coocobmocts kK = ab- | Coocobnoct K ab- | Coocobrnocts K ab-

(BBICOKMIT CTPAKTHOMY MBIIILJIE- | CTPAKTHOMY MBITILIE- | CTPAKTHOMY MOBIITLIE-

YPOBEHB ) HUIO, aHaJu3y, CUHTE3y | HUIO, aHAJW3y, CUHTE3y | HUIO, aHAIN3y, CHHTE3y
[IO3BOJIAET chopmu- | IO3BOJIAET chopmu- | IO3BOJIAET  KOHTPOJIU-
poBaTrb CHCTEeMHBIE U | pOBaTh JIMAIIA30H | pOBATh  BBINOJIHAEMYIO
IyOOKHe 3HAHUSAMS | TPAKTUIECKUX yMe- | pabory, IIPOBOINThH
B lpejesiax —u3ydae- | Huil, TpeOyembiil I | ONEHKY  BBIIOJIHEHHOM
MO JUCHUILUIMHBI € | PA3BHTHSA  TBOPYECKHX | PAbOThI, MOAUMDHUIHDO-
IIOHIMAaHHEM CpaHUIl | pelieHnii, abcTparupo- | BaTh 3TAlbl PabOTHI
IPUMEHUMOCTH BaHUS IpodIeM

Xopoio Cnocobuocts  k  ab- | Cmocobrocts k  ab- | CmocobuocTh K ab-

(6azoBbIi CTPAKTHOMY MBITILIE- | CTPAKTHOMY MBIIILJIE- | CTPAKTHOMY MBIIILIe-

YPOBEHB ) HUIO, aHAJU3Y, CAHTE3Y | HUIO, aHaJIu3y, CHHTe3y | HUIO, aHAJIU3Yy, CHHTE3Y
03BoJIAeT  CPOPMUPO- | TO3BOJIAET chopmu- | O3BOJIIET OLIEPUPOBATH
BaTh 3HAHMWS OCHOBHBIX | POBaTh IUAIa30H | OCHOBHBIMUA MeTOIa-
HOHSITHI  HA  YPOBHE | NPAKTHIECKUX yMe- | MU pellleHusi 3aja4 u
ompeseseHuil W B3au- | HUi, TpeOyeMbIX JJId | UCCJeI0BaHuil
MOCB3€il MKy HUMH | pelIeHusd THIIOBBIX
B IIpejesax M3ydaeMoil | 3a7ad ¢ 3JIeMeHTaMu
JTUCHUILINHBL HCCJACIOBAHUS

YaoBJjeTBOpPU- Coocobmocts kK = ab- | Coocobnocts K ab- | Coocobrocts K- ab-

TeIbHO (IOPOro- | CTPAKTHOMY MBIIILJIE- | CTPAKTHOMY MBIIILJIE- | CTPAKTHOMY MBIIILIE-

BBIl YPOBEHB) HUIO, aHaJM3y, CUHTE3y | HUIO, aHAJM3y, CUHTE3y | HUIO, aHAJIU3y, CHHTE3Y
mo3BoJigeT  CPOPMUPO- | TTO3BOJsIET  CPOPMUPO- | TTO3BOJSIET paborarh
BaTh 3HAHHSA OCHOBHBIX | BATb OCHOBHBIE YMEHHs, | IPU MPSAMOM HaOII0/e-
HOHATHI Ha ypOBHE Ha- | TpebyeMble JJjisd  BbI- | HUM ¥ KOHTPOJIE
3BaHUI U OOO3HAUEHWI, | MOJTHEHHS IPOCTBIX

AJITOPUTMOB
TUIOBBIX 337124

pelieHud

THUIIOBBIX 3a1a4

QopmyIMPOBKA TIOKa3aTe/ eil 1 KpUTEePUeB OIeHUBAHUS JAHHOW KOMIIETEHIIMN TTPUBE/IeHa B TAa0. M-

1e 4.
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Tabauma 4 — Iloka3aTenum U KpUTEPUW ONMEHUBAHUA KOMIIETEHIIMN HA 3Tanmax

MOHATUHA U TUPUBO-
JUTH IPUMeEPBbl UX
[IPUMEHEeHUs;

® [IOHUMATb CBA31
MeEXKAY pa3/IMYHbI-
MU IMOHATHUAMU,

® apPryMeHTHPOBATH
BBIOOD MeTo/1a,
pemeHund 3a/4a4u1;

® COCTABJISATH ILJIaH
peTieHns 3a/1a49H;

CUTYaITIH
pelieHun 3a1ad;

npu

® KODPPEKTHO
paxkaTb Hu apry-
MEHTHPOBAHHO
000CHOBBIBATD II0-
JIOYKEeHUs U3yJae-
MOW JAUCIATLINHBI;

BbI-

ITokazarenn u | 3HaTh YMmeTh Baagers
KpuUTepuu
OTauuHo Cmocobnocts K ab- | Coocobrnocts Kk ab- | CmocobHOCT K abd-
(BBICOKMIT CTPAKTHOMY MBIILJIe- | CTPAKTHOMY MBIIILJIe- | CTPAKTHOMY MBIIILJIe-
YPOBEHB) HUI0, aHAJN3Y, CHHTE3Y | HUIO, aHAJAN3y, CHHTe3y | HUIO, aHAIN3Y, CHHTE3y
MO3BOJISIET MO3BOJISIET TO3BOJISIET
® DACKPBIBATH CYIII- e CcBOOOITHO pu- e cBOOOJHO  OnEpu-
HOCTh MaTeMaTUu- MEHATH METObL POBaThb MeTOJaMHU
YeCKUX MOHATHH, perennd 3a1a4 n3y4aeMOu IUCIU-
IPOBOJINTh HX Xa- B HE3HAKOMBIX ILIMHBL;
PAKTEPUCTHUKY; CUTYAIUSIX;
® OpPraHmM30BLIBATDL
® AHAJIU3UPOBATH e MaTeMaTHYeCKd KOJLIEKTUBHOE BBI-
CBSI3U MeXK LY OKa3aTb U  ap- moJIHeHHe paboThHI,
pa3IUIHBIMA ~ Ma- TYMEHTHPOBAHHO 3aTparuBaloIei
TeMaTHICCKHMHI JI0Ka3aTh  IOJIO- H3y4aeMyio  JIHC-
TMTOHATHAAMMU; JKeHNAs W3y4aeMoOi TUILJIAHY;
JTUCIUAILINHBL;
e 00OCHOBBIBATD ® CBODOIHO BJIAIETH
BBIOOD MaTeMaTu- Pa3HBIMU CIIOCODA-
YeCKOro  MeToJa, MH TIPEICTABICHU ST
ILJIaH, STaIlbI MaTeMaTHIecKoi
peIeHHs 33, 1a9H; nHMOpPMAIIHH.
Xopomto Cnocobnoctr K ab- | Cnocobnocts kK ab- | Crnocobnocth K ab-
(6azoBbIii CTPAKTHOMY MBIIILJIe- | CTPAKTHOMY MBIILJIe- | CTPAKTHOMY MBIIILJIe-
YPOBEHB) HUIO0, aHAJM3Y, CHHTE3Y | HUIO, aHAJANu3y, CHHTe3y | HUIO, aHAIN3Y, CHHTE3Yy
MO3BOJISIET TO3BOJISIET TO3BOJISIET
e JaTh  ompejeie- ® PA3JIMIUTh CTaH- ® KPUTHYECKH
HUA OCHOBHBIX AapTHbBIC W HOBDLIE OCMBICJIUBATH II0-

JIYIEHHBIC SHAHUA,

e paborarb B KOJI-
JIEKTHBE,  33J1a9H
KOTOPOI'O 3aTparu-
BAaIOT HU3Y4YaeMYIO
JIACIATLINHY;
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YaoBJjeTBOPU-
TeabHO (mOpOro-
BBIli YPOBEHD )

Coocobmoct K = ab-
CTPAKTHOMY MBIIILJIe-
HUIO, AHAJIH3Y, CHHTE3Y
[IO3BOJICT

® BOCIIPOM3BOIUTH
OCHOBHbIE (DaKThI,
UJIeHn;

® DPACIO3HABATL
OCHOBHBIE
TeMaTHIeCKHe
00bEKTHI;

Ma-

® TIIPUMEHATH aJro-
PUTMBI  DellleHnst
THATOBBIX 337134,

Coocobmoct K = ab-
CTPAKTHOMY MBIIILTIe-
HUIO, AHAJIH3Y, CHHTE3Y
[IO3BOJISACT

® IIDUMEHATH AaJIro-
PUTMbl  pellleHus]
THUTOBBIX 33724 Ha
ITPAKTHUKE;

e paborarb CO CIIpa-
BOYHOU JiuTepary-

pOii;

e oopMILATH  pe-
3yALTATH CBOEH
paboTHI;

Cnocobrnoctr K ab-
CTPAKTHOMY MBIIILIe-
HUIO, AHAJIU3Y, CHHTE3Y
[IO3BOJISIET

® TO/JIEPXKUBATD
pasroBop Ha Te-
MBI n3y4aeMoi
JUACIUTLINHBIL;

® BJAJIETh OCHOBHON
TEPMHUHOJIOT -
eil n3y4yaeMon
JACTIATIINHBI.

2 Komnerennuga OIIK-4

OIIK-4: cmocobHOCTH MpPEeaCcTaBUTh AJ€KBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHUIT Ha-
YYHYIO KAPTUHY MHUPa HA OCHOBE 3HAHUS OCHOBHBIX MOJIOXKE€HUIi, 3aKOHOB U METO/IOB €CTe-
CTBEHHBIX HAYK U MaTeMaTHUKW.

Jlas popMupOBaHUS KOMIETEHITUH HEOOXOIMMO OCYIECTBUTD PSJI ITATOB. JTalbl (DOPMUPOBAHUSI
KOMTIIETEHIINH, TTPUMEHSIEMbIE JJIsi 9TOT0 BUJIBI 3aHATHI U UCIOJb3YEeMbIe CPEJICTBA OIEHUBAHUS TPE/I-
cTaBJIeHbI B TabJuIe 5.

30
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Tabauma 5 — dransl hopMUpOBaHUS KOMIIETEHIINT U UCIIOJb3yeMble CPEeACTBA OIEeHNBAHUS

e JlabopaTopubie
3aHATHI;

e [IpakTuyeckue
3aHATHSL;

o CemuHApHI;

e ['pyuiosbie
KOHCY/ILTAITNH;

o CamocrodresbHad
paboTa CTYIeHTOB;

e Iloaroroska
K 3K3aMeHy;

3aHATUS;

e [IpakTuyeckue
3aHATHSI;

e ['pymmoBbie
KOHCYJIBTAIINH;

e DBrhinojiHenue J0-
MAIITHero 33,/ IaHHST;

e CamocrosTrerbHasd
paboTa CTYIEHTOB;

e Iloaroroska
K 9K3aMeHy;

Cocras 3HaTh YMeTb Baagern
Copep2xkanue 3
HAeT OCHOBHBIE T110- | YMeeT MPUMEHATh oc- | Bjajgeer oCHOBHBIMU 110~
STamos JIO)KEHWdA, 3aKOHbI U | HOBHBIE TOJOYKEHHS, 33~ | JOKEHUSIMH, 3aKOHAMH
MEeTO/IbIl  MaTeMaTHKW: | KOHBI U MeTOJbl MaTeMa- | I MeTOJaMu MaTeMaTH-
OCHOBHBIE MaTeMa- | THKU: OCHOBHBIE MaTe- | KU: OCHOBHBIMH MaTe-
TUYECKHUE HMOHSITHUS | MATUYECKHE ITOHATUS M | MATHIECKUMU HOHSITHUSI-
M MeTOJbl  peIIeHHs | MeTO/bl PelleHns 3a7a4 | MU W MeTOJaMu pelire-
3aJa9 JIMHEWHOW  aJi- | JnHeiHOoi ajarebphl, aHa- | HUA 331a9 JUHEHHON aj-
redOpol, AHAJUTHYIECKOHN | JUTHUYECKOH reomerpun, | reOpbl, aHATHUTUIECKOH
reoMeTpHuH, MaTeMa- | MaTeMaTUIeCKOro aHa- | TeOMeTPHH, MaTeMaTHh-
TUYIECKOI'O anasmza, | jusa, jpuddepeniualib- | 4eCKOro aHajusa, jud-
guddepennuaTbHbIX HBIX ypaBHEHU, Teopun | (bepeHIUaIbHBIX ypaB-
YPpaBHEHUi, Teopun | HYHKIUNE KOMIJIEKCHOTO | HeHUil, Teopun (hbyHKIU
GYHKIUH KOMILIEKCHOTO | IIepeMEeHHOTO JIJid pellle- | KOMILIEKCHOI'O MepeMeH-
epeMeHHOTO. HUS TUTIOBBIX 3371a9, /I | HOTO; HaBBIKAMU MaTe-
OCBOEHHUS JIPYI'MX JIUC- | MaTHYECKOI'0 abCTpaKT-
[UATLINH, TPEJYCMOTPEH- | HOTO MBIIILIEHHS, AaHAJIU-
HBIX y4eOHBIM ILJIAHOM, | 3a, CHHTEe3a.
U pelreHus mpodeccro-
HaJIbHBIX 33,a4. llojb-
30BaThCI IpH HEOOXOIU-
MOCTH MAaTEMaTUIECKON
JATEPATYPOT.
Bunan:
3aHATHAN
o Jlexnum; e JlabopaTopHbie e JlaboparTopHbie

3aHATUSI;

e [IpakTuyeckue
3aHATHSI;

e ['pymmosbie
KOHCYJIbTAINH;

e Bruimosnenune
WHIUBUIYAJTHHOTO
3aTaHNSI;

e CamMocTogreabHad
paboTa CTYIEHTOB;

e Iloaroroska
K 9K3aMeHy;
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HNcnonab3yembrie
cpeacTBa
OIlEHNBAHUSLA

e Tecr;

e Otuér mo nabopa-
TOpHO# pabore;

e Coobmenne Ha
ceMuHape;

e OtBer Ha
KOJLIOKBUYME€;

e Kourposibnas
pabora;

e DK3aMeH;

o KoHTpoJbHAA
pabora;

e Otuér mo nabopa-
TOpPHOI paboTe;

e Odopmiienue 0-
MAIITHero 33, IaHHSI;

e Komncnekt marepu-
aJla, BBIHECEHHOTO
Ha CAMOCTOSITEJb-
HYI0 paboTy;

e DK3aMeH;

e KonrpoabHag
pabora;

e Otruér mo J1abopa-
TOPHO# paboTe;

e Odopmenue
1 3aIIuTa,
HUHIABYIYAJIHHOIO
3a/IaHNS;

e ODK3aMeH.

O6Il[I/Ie XapPaKTePUCTUKHN nokasaresieil u KpuTepueB OCHUBAHUA KOMIIETCHIIMU Ha BCeX dTallaX IIPHU-

BeJeHBI B TabJuiie 6.

Tabauma 6 — Ob6mIe xapakTepPUCTUKN ITIOKa3aTejieil 1 KPUTEPUEB OI€HUBAHUSA KOMIIETEH-

UM [0 3Tanam

ITokazarenn u | 3HaTh YMeTh Baagern
KpuUTepun
OTaunuHOo Obaamaer cucremupiMu | Obsiagaer auanaszonoMm | KonTpoaupyer BbIIOJ-
(BBICOKMIT 1 TJIYyOOKHMH 3HAHHSIMM | IPAKTHYECKHX YMeHWi, | HIeMyi paboTy, IPOBO-
YPOBEHB ) B IIpejesax wu3ydaemoil | TpedyeMbIxX i pa3BU- | JUT OIEHKY BbIIOJIHEH-
JUCIHUILIAHBI C MOHUMAa- | THsI TBOPYECKUX pele- | HOH paboThl, Moauduim-
HUEM TPAHUIl NPUMEHHU- | HUi, abCTparupoBaHus | PyeT Tamnbl pabOTHI
MOCTHU npobJeM
Xoporiro Obsranaer snanusgvu | Obnamaer aumanaszonom | Omepupyer OCHOBHBIMHE
(6azoBbIi OCHOBHBIX TIOHATHH Ha | MPAKTUYECKUX YMEHHUH, | METOJaMN pelleHnd 3a-
YPOBEHB ) ypOBHE ompejiesieHuil | TpeOyeMbIX JIJId  pellle- | Jad U HCCJIeT0BAHMIA
U B3aHMOCBSI3ell MerK- | HUsI THIOBBIX 33139 C
Iy HUMH B Hpeelax | 9JeMeHTaMH HCCIeI0Ba-
U3y4aeMOW JUCUMIJIMHBL | HUM
YaoBierBopu- Ob6aataer suanusgMu | Obnagaer  ocHoBHbIME | Paboraer mnpu mpsamom

TeabHO (mOpOro-
BBIli YPOBEHbD )

OCHOBHBIX IIOHATUHA Ha
YypOBHE  Ha3BaHUUA U
0003HAYEHUH, AJATOPUT-
MOB pellleHud THITIOBbIX
3329

VMEHUSIMU, TpeOyeMbIMH
JIIsl  BBIOJIHEHUS TIPO-
CTBIX THUIOBBIX 33124

HaOJII0IeHIU U KOHTPOJIe

CornacoeaHa Ha noptane Ne 13392

32




@opmyIUPOBKa TIOKa3aTe/ eil 1 KpUTEPUEB ONEHUBAHUS JTAHHOW KOMIIETEHIIUN TTPUBEIeHa B TabJIm-

e 7.

Tabauna 7 — IToka3aTenum U KpUTEpUW ONEHUBAHUA KOMIIETEHIIMN HA 3Tanax

ITokazarenn u | 3HaTh YMeTh Baagers
KpUTepUn
OTaunuHo
(BBICOKMI ® DACKpPBIBAET CYIII- e CcBOOOIHO Lpu- e cBOOOAHO  oOlepH-
YPOBEHD ) HOCTH MAaTeMaTHU- MEHSIeT METOJIbI pyer MeTOoIaMu
YeCKUX IOHATHH, peleHnd 33094 A3y4aeMO# JTUCIIH-
OpoBOANUT HX Xa- B HE3HAKOMBIX MJIVHBI;
PaKTEPUCTHUKY CUTYAIASAX;
OpraHm3yeTr  KOJ-
® AHAJIM3UPYET CB- ® yMeeT MaTeMaTHu- JEeKTUBHOE BbI-
31 MEZK/y pa3/iuH- YeCKH II0Ka3aTh U moJIHeHHe paboThHI,
HbIMH MaTeMaTH- apryMEeHTHPOBAaH- 3aTparuBaloieit
YEeCKUMU IMTOHATUA- HO J0Ka3aTh I10J0- n3y4aeMyI1o AUC-
MU, JKeHUS W3ydaeMoi ATIINHY
JUCHAILINHDI;
e 000OCHOBBIBaET ¢BODOOJIHO BJIAICET
BLIOOpD MaTeMaTH- pasHpiMu CcrIocoba-
YecKoro  MeToJa, MH TIPEICTABICHU ST
IJ1aH, ITAIbI MaTEeMaTHYeCKOI
pelleHus 3a1a4H; nHMOpPMAIHH.
Xopomio
(6asoBprit ® JaeT  omnpejene- ® CIIOCODEH — pa3fim- KPUTHIECKA
YPOBeHb) HUS OCHOBHBIX YUTH CTAHJIAPTHBIE OCMBICJIABAET  II0-
MOHSTUH W TPUBO- ¥ HOBBIE CHTYAIAN JIY9eHHbIE 3HAHUSI,
HAUT HPpUMEPbL UX 1npu pemennn
IpUMeHeHI: Sana: CIIOCODEH pabo-
TaTh B  KOJLIEK-
e [IOHUMAaeT  CBA3U ® yMeeT KOPPEKTHO THUBE, 3ajadn
MEXKJY Pa3JIUIHbI- BBIDAZKATH M ap- KOTOpOro 3aTparu-
MU HOHATUAMU,; I'YMEHTHPOBAHHO BalOT  N3y9aEMyIo
o apryserTpyer 000CHOBBIBATD II0- AUCTAILTAHY
BEIGOD \etoa JIO)LI'(GHI/IH n3ydae-
e — MOM TUCITUILINHEI;
e cocTaBJdeT ILIaH
pelleHns 3a/1a9H;
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Ilokazarenn u
KpuTepun

3HaTh

YmMmern

Baagern

YaoBierBopu-
TeJIbHO (IIOPOro-
BBIli YPOBEHD )

® BOCIIPpOU3BOJUT

OCHOBHbBIE (DaKThI,
UJIeHu;

PacIO3HAET OCHOB-
Hble MaTeMaThuye-
CKUEe O0bEKTHI;

3HaeT aJIOPUTMbI
pemeHnd TUIIOBbIX
3a/1a4;

® ymMeeT IIPpMMEHATD

AJrOPUTMBI  pellie-
HHUS TUIIOBBIX 3a-
Jlad Ha [IPAKTHUKE;

yMeeT paboTaTh co
CIIPABOYHON JIUTE-

paTypoii;

yMmeeT opopMILATh
pe3yabTaThl CBOEH
paboTHI;

® IO IePKUBAET

pasroBop Ha Te-
MBI U3y4vaeMon
JUCTIATLINHBIL;

BJIQJECET OCHOBHOM
TEPMHUHOJIOTU-

eit n3y4yaeMoi
JOUCIAILIAHBIL.
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3 TunoBbie KOHTPOJIbHBIE 3aJaHUA

s peanusanuy BBIIENEPEIUCTEHHBIX 33/1a9 O0YUeHHS UCIOJB3YIOTCH CJIeAYIONne MaTepHabl:
THUIIOBBIE KOHTPOJIbHBIE 33JaHUs WM HHBIE MATepHaIbl, HeOOXOMUMBIE I ONEHKW 3HAHWI, YMEHUI,
HABBIKOB U (MJIN) ONBITA JAESTEeIHbHOCTH, XapaAKTePU3y IOIIUX TAlbl (DOPMUPOBAHUS KOMIIETEHIUH B PO~
Iecce OCBOeHHUS 00pa30BaTeIbHOI TPOrPAMMBI, B COCTaBE:

TecTbl: UTOrOBBIE TECTHI MO JIEMEHTapHBIM 3HaHUAM U MPaKTHUYE€CKHUM HaBbIKaM
I cemectp

1. Haiimure Bce kopuu ypasuenus (z +4)(a? + 6z +13)(22 + 8z + 16) = 0 u npoBeuTe NX XapaxTe-
PUCTHKY.

1+/3i

2. 3anuinuTe B TPUTOHOMETPHYECKON U TMOKa3aTeJIbHON (popMax 4muciIo 2z = T3
+1

9 "
3. U3BecTHO, uTO argz = 7w — arctg 3 Im 2z = 9. Sanumure Ynucao z B aaredpamdeckoii popme.

4. Oupemennre Re z, Im z, ecim z2=21+ 2129, 21 =3+2i, zp=1+1.

5. Ha orpeske [1,4] 3agana dynkuus, rpadpuk KOTOPOH NPUBEJAEH HA PUCYHKE. SaIUNIATE AHAJU-
THYECKOE BbIPaKeHue 3TOi (PYHKITUH.

6. [onstpabie KoopauHaTHl TOUYKH A(-3,3) UMenT BUI . . .

7. Ypasuenne x2 + y? + 62 — 10y = 11 onpengenser Ha MJIOCKOCTH . . .

8. Ilpu kakux 3uadenusx A BeKTopbl a = A\i—3j+ 2k u b =1+ 2j — Ak B3aumMHO neprenukyisipabI?

9. /lanbl BekTOpBI @ =2i+j+k, b =j+k, c =3j— k. 3anumure BolpakeHus Jijis:
1. [a,c] 2. (a,b,c) 3. (a,c)
10. Hambl BekTOpHI a = 2i+ j, b = 3j. [logbepute BekTOpP € Takum odpaszom, 4TobbI a, b, ¢ obpaszo-

BaJIU MPaBYIO TPOUKY.
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11. Kakoit yros obpasyer Bekrop a = 4i — 6k ¢ ocbio OY?

-5 0 -11 2
12. Beruncanre 5 5 2
-1 0 -2 4
-5 0 -11 11

13. /lana cucrema ypaBHeHuit
r+2y=4,
20 -5y =1.

MoxkHo am HemsBecTHOE y HaiiTu mo dhopmynam Kpamepa? (Orser obocuyiite). Ecan jna, To 3anumure
dopmyny Kpamepa jig BoIYUCICHUS Y U3 JAHHONW CUCTEMbI YPpaBHEHUIA.

14. Haiigure u uzobpasure Ha pucyHke obsacthb onpejenenus dyakuuu f(z) =In(z?2-1), zeR.

15. YkaxKkuTe TOYKH paspbiBa DYHKIUN

rT+3
5 npu z <0,
f(x) = 9; __1 z € R.
5 npu x>0,
x J—
z—-1
16. Haiimure u u306pasure Ha pUCYHKe 00JacTh onpejaesenus Gyukimun f(z2) = i zeC.
22+

17. K kakuM U3 9eTBhIPEX OCHOBHBIX KJIACCOB OTHOCATCS naHubie byHKIuu! OTBeT 000CHYiITE.

+ 1
a) f(x)=arcsinx2y'i+ 2'j+€”"/y~k; 6) f(x)=V2+x-2%
r-y
r+1
T -2
B) f(z,y) =g (z-y); r) f(x) = X
lg (4 + )
, 0
18. Vkaxkure 1npeJiesibl, B KOTOPbIX [PUCYTCTBYET HEONPEIEJEHHOCTD 0
241 i -3 4z +1
a) lim&; 6) lim smx; B) lim ° ; r) lim iy
@321 -6 @3 T z=3 In(z? - 2z - 2) z—o0 31 + 2

19. Vkaxkure GyHKIUNA, O6CKOHEYHO OOJIbIIHE IPU & — —oo. OTBeT obocHy#Te:

A) f() =cos(20); 0) S =6 w) f@)=e s 0) f@) =5 ) fa) =2

20. Haitinnre lim In(1 + sin(2z))
=0 tg(4w)
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3

21. Haiigure acumnrors: rpadpuka dyukmun f(r) = ———.
x?—4r+3

22. Mana dyukuug f(z) = e**2. Haiigure |f(2)|, arg f(2).

23. Hauna dyukus f(z) = z + Z Haiiqure Im f(z).

IT cemecTp
1. Haiignre Bce coOCTBEHHBIE YUCJIa MATPHUILHI
5 2
A= .
2 2
Jlinst KazKa0ro cOOCTBEHHOIO YMCJIA, HaWUTe OTBEYAIOINii eMy COOCTBEHHBIII BEKTOD M cIesaiiTe mpo-
BEPKY.

2. Juneitnwiii oneparop A : Rz - Rz aeficrByer no 3akony: A[x]=5-x. Haiigure Mmarpumy 310oro
oneparopa B H6azuce i, j, k.

1 -3
3. Jokaxure, uro BekTop € = (3,—1) gaBisiercs cOOCTBEHHBIM [ MaTpuibl A = [ 5 7 ]

HaiinuTe orBeuaroriee eMy coOCTBEHHOE YHCIIO.

4. IIpoBeauTe XapaKTEepUCTUKY CUCTEMBI YpaBHEHMIT

To + 213 = 0,
—x1+3x3 = 2,

229 +4J]3 =3

5. B cucreme ypaBHeHmit
2x1 + 9 — w3+ x4+ 315 =0,

—Ig—l’g—x4+4l’5=0,
T3 —Tq+325=0

3aBUCUMBIMU HEM3BECTHBIMH MOXKHO CYHTATH . .. (OTBeT obocHyiiTe).
6. llmeer sin cucrema ypaBHEHU

2.1'14-.1'2—31’3-‘1-33'4-’1-31’5:0,
—1’2—1}3—374-‘1-4%’5:0,

To+2x3—25=0

HeTpuBuabHble penterusi? (OrBer obocHyiire). Ecin na, 10 yKazkuTe J1000€ HETPUBUAIBHOE DEIIeHue
3TOI CUCTEMBI.
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7. Haiimure npoussonnyto u quddepennuan dbyukmun y = xsin(5x2).
8. Haiture rpaguent dyuxmun u(x,y) = yy/dx? +y. Beruucaure ero 3nauenue B Touke M (0, 1).

3

1 1 1
9. Vnosaersopser m dyrkmusa y(z) = —2t — =23 + 2% ypasmenmo y" = 3z - 27

8 3 2
1 2
10. dama dyuxmusa u(z,y) = T Haiture O u i
0xdy

11. Jau rpaduk dbyakmun f(x). YKaKuTe TPOMEKYTOK, HA KOTOPOM BBIIOJHSIOTCST TPU YCJIOBHS:

f(x)<0, f'(zx)>0, f"(x)>0.

5
12. 3nauenne pyurnuu y = vVt B TOUKE Lo+ AT MOXKHO BBIYHCIUTD 110 HOPMYJIE

1 4
L 3/(xg+ ax)t = b+ A x+o(Ax) 3. /(w0 + ba)t = J1g + = A x+o(Lx)
5\5/1)0 55 Zo

4 1
2./ (xo+ 2x)t = fad - Az +o(Ax) 4. (wo + dx)t = at - —= Az +o(Ax)
5\5/1‘0 5\5/£E0

13. Haiigure rouku skcrpemyma dbynkuuu f(x) = 22/3 + 25/3,

14. OxapaxrepusyiiTe BBITYKJI0CTh Tpaduka (GyHKIUHA U €r0 TOUKN Heperunda

1
f(a:):1+:172—1-x4.

15. ,ZLJIH AAHHBIX WHTETrPaJIOB YKazKUTE€ METO BBIYUCJICHHUA U3 CIIMCKa:

dz dx
4) fsin4xcos2xd:c 5) [Lgxdx 6) /sinQazcosSxdx
x - Va2
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a) Tabiuanbiit HHTErpaI;

B) Ilpumenenune popmyst MKOJIBHOTO Kypca U CBOMCTB HEONPEIEJIEHHOIO HHTETIPAJIA;

6) Iloapenenue nox 3uak auddepernuaia;
r) MarerpupoBatue mo 4acrsiM;

1) VMarerpupoBanne uppannoHagbHOCTEI;
e) Pasjioxkenue Ha sJieMeHTApHbBIE JIPOOH;

K) lHTerpupoBatue TPUrOHOMETPUIECKUX BbIPAZKEHUI.

1
(z-2)2(x+3)

16. Haiimure mepsoobpasuyto dyuknun f(x) =

17. B unaTerpase

8\/x+1+1
3 ve+1l-1

BBITIOJTHATE 3aMeHy HepeMeHnoi t2 = x + 1. YKaykure MeTo BHIYMCACHUS MOy YeHHOIO HHTETPAJIA.

dz

18. N3zobpaszute Ha pucyHke purypy, orpaHudeHHyIO JUHAAMU: Yy = Sinx, y = E npu 0 <z < 7.

[TosicauTe, MOXKHO Jid cYUTaTh Aanuyto burypy npocreiimeit (I wau I tuna). anummre dbopmysty s
BBIYUCJICHUS ILJIOIIAN STON (PUTYDHI.

19. Beraucanre JUIMHY Jyr'u KpuBoi L:

| X

x =8sint + 6cost,
y =6sint — 8cost,

20. dBnsterca mu byuknug f(z) = Ze* anamutmaeckoit? OTBeT obocHyiTe.

21. Haitqure unrerpai, K koropoMmy npumenuma popmyna Hoiorona-J/leitbnuna u BeraucanTe ero:

/ |2|? dz; / sin(2z)dz; L — orpesok npsamoii, mexy Toukamu O(0,0), B(1,2).
L L

22. Beraucure 3uadenne npousBoaHoi dbyukmun f(z) = cos(3z —4i) B Touke 25 = 1 — 2i.
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IIT cemecTp

-2 3
1. TIlycrs [ flz,y)dxdy = fda:ff(x,y)dy. Torpa obmacTh mHTErpupoBanusa [ NTAHHOTO
D

] 2
MHTErPAJIa UMeeT BU/L
1) TpeyronbHuKa
2) OKPYKHOCTH
3) KBaapaTa
4) mpsIMOyTOJBLHHUKA

2. YcTaHOBHUTE COOTBETCTBHE MeKAY JdaHHbIMKA HMHTEI'DaJIaMUd U HA3BAHUAMHA U3 CIIMCKA:

L. f(x +y)dl, no konrypy L: x%2+1%=09;
L
2. /f e“Ydxdy, D — durypa, orpanndennas junuaymu £ =0, =1, y=0, y=2;

3. f/ rdydz + 2y dxdz + zdxdy, S — dacTb mwiockocTu x +y + 3z —2 =0 B IepBOM OKTaHTe.

a) Heonpenenénusiii uarerpas 1) KpuBosmHeiHbI WHTErPAJI MEPBOrO poja

6) OnpeeéHHbIN HHTErPAJT e) KpuBosmHeilHbI# MHTErpag BTOPOro pojia
B) JIBoitHOl mHTErpan K) TToBepXHOCTHBIII MHTErpaJ EePBOrO PO
r) TpoiiHoit unTerpas 3) [ToBepXHOCTHBIII HHTETrPAJ BTOPOTO POJIA.

3. Sanummure HCXOAHOE COOTHOIICHHUEC AJId BbIYMCJICHHA pa6OTbI BEKTOPHOI'O ITOJIA

\/§1+73

110 [IePeMEIEeHUI0 MaTepHaJIbHO TouKK BJosb KpuBoil L: x = 2y? or rouku 0(0,0), 10 rouku B(8,2).

4. Bpraucaure noTtok BekKTopHOro mojast f = z i+y j— o k depe3 3aMKHYTYIO HOBEPXHOCTH S'
x?+y?=1,2=0, 2=3.

5. Cpe/in TaHHBIX YpaBHEHUN HaMUuTe ypaBHEHUE C Pa3/ICIAIOMMUMUCS TePEeMEHHBIMA U 3aIIHIITHTE
ero obIIee pelreHue.

3x? Ny —
a) xyy =y* + /a2 +4y?  6) y - Y g B) ylny+y'/r+1=0 1)y = y—4

x3+8 2r+y

6. Cpean JaHHBIX ypaBHEHWI HaiiauTe JUHETHOe ypaBHEHWE W perruTe sl Hero 3aaady Kormm

y(0) =1.
2 ‘ 9 —
a) xyy =y? + /a2 +4y®> 6)y - 317y =1 B yl’y+yVz+1=0 1)y = y_r

x3+8 2r +y
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d
7. Obmumit narerpan audepeHImaIbHOT0 yPaBHEH T —g = r dxr umeer BUJ . ..
Y

8. O6iee penterue quddepennuanbaoro ypasaenus ' = 3x — 2 umeer Buj (oTBeT 060CHYHTE):

1 1. 1 1., C
l.y:§x4—§x3+0 2.y:§x4—§x5+71x2+02x+03
3.y=ﬁx 5Tt 5T +Cor+C3 4. y=zt-23+Cr22+Cor +Cs

9. VcranoBure cooTBeTCTBUE MEXK Ty JnddepeHInaIbHbIM YPAaBHEHUEM U BHJIOM €r0 4aCcTHOrO pe-
IeHns:

a) Y +3y' +3y=T+Tx | 1. yuyn = Cox

6) y'+3y =T+7Tx | 2. yaqu = Co + C12?
‘ 3. yuan = (Cy + Chz)x?
‘ 4. yqu = Co + Cx
| 5. yan = (Co + Cra)x

10. 3anummuTe obiiee pemtenne ypaBuenus y” +y' — 2y = 0.

o0 5 n
11. Cxomures i pag y, (-1)"* (6) (otBer obocuyiite)? Ecou cxomures, HaliaTe €0 CyMMy.
n=1

12. Tan psan

a) 3ammuiuTe dhopMyay OBIIero daeHa psaja;
6) BBLIEIUTE YACTHYHYIO CYMMY ¥ OCTATOK psijia (¢ 000CHOBAHHEM ), IPH YCJIOBHHU, YTO BEJHYNHA OCTATKA
He mpeBbimaeT 0,01.

13. YcranoBuTe COOTBETCTBHE MEKJIY BUIAMH CXOJAMMOCTH W PATAMU:
a) AGCOIOTHO CXOIUTCS
6) YCIOBHO CXOTUTCS

B) Pacxomurcs

1'2(2+1¢)n 2. 2(-1)% 3.5

n1VvVn+1 n=1 3n-1 n=1

14. MoxKHO Jin pa3jIoKuUTh B psaji Pypbe HYHKIUIO

IN
o

0,5 mpu -1<z

f)=1 1

— mpum O<x<l1
x
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15. Tlepuoanveckast dyukius (20 = 4)

r npu —-2<x<0
fx) =
2 upn 0<xr<?2

pazioxeHa B pan Pypoe. Onpeneante cyMMy HMOJIYUYEHHOTO pgdja B TOUKe X = 6.

16. ®yukmus f(z) =x -1 3amana na uarepsase (0,1). Kakue aeiictBus neo6X0uM0 BBITOTHATD,
9T00bI IpecTaBuTh 3Ty (pyHknuio psagom Oypee mo cunycam? Oupegenure CyMMy MOy Y€HHOTO Psia
dypbe B Touke x = —1,5.

IV cemectp

1. YcraHoBUTE COOTBETCTBHE MEXKIY WHTETPATAMU U UX HA3ZBAHUSAMU:
a) Heompe e éHHbIIT HHTErpAJT
6) Onpenesl€HHBINT HHTETPAJT

B) HecoGcTBeHHBIH MHTErpaJ IepBOro pojia
r) HecoberBennplit muTerpai Broporo poja

oo 1 5 [
2 2 2 2 2
L —2 g 2./ d f d4./ d .f—d
_O/x2+4x+5 ) Eat ) wat v wat ) T

o0

dx
2. Beruncnre uHTErpas f WJIH YCTAHOBHTE €TI0 PACXOIUMOCTbD.
ne
2dz .
3. Boruncimmre ﬁ OxapakTepusyiiTe METObI, NCIOJIH30BAHHBIE TPH BHIYNCICHNMN.
23(z -

|2|=0,3

4. Haiinure ¢ TOMOIIBIO BHIYETOB OPUTHHA I U300paKeHUS

p?+3
F(p)=——
5. Jlna m3obpazxkenus
p?+3
F(p)=——

Haiiiure opurunas ¢ moMonib0 pa3jiozKeHnus Ha JIeMeHTapHbIe JIPOOH.

6. 3anummre onepaToOpHOE ypaBHEHUE I 3a/1a41

" +22" +x =2sint, x(0)=0, 2'(0)=-2
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7. BanummTe OMEepaTOPHYIO CUCTEMY YPaBHEHUI JJIsT 33/ 1a9H

' =3x+y, (0) =2, 4(0)=0
T =2, =0.
y' = -bx -3y + 2, Y

8. Haiijiure uzobpazkenue nnrerpaJia:
t
f e’ sin 27 dr.
0

9. BanumuTre onepaTopHOE ypaBHEHHUE JJId 3a1a9l

2" +22" +x=2sint, 2(0)=0, 2/(0)=0

10. YkaxkuTe psaapl, KOTOPbIe He ABASIOTCA CTeleHHBIMMU:

Loy gsCr 5 E s
n-3n "’ = nln(l+a?) ’ 5nx+1 —

(a:+ n".

11. Haiimure 0b6JaCcTh CXOIMMOCTH Psia U U300pasuTe eé Ha PUCYHKE:

& 1 . < (n+1)an (z—2z)”
1.7;(21‘—3)717 2'7; 5 ’ Z 3n+1

n=1

7r
12. Banummure pasnoxenne dbyuakuuu f(z) = tgz B pax Teitopa no cremnersim (z - Z) Haiiure

HE MeHee TPEX MEPBBIX WICHOB PA3JIOXKEHUs, OTJIMYHBIX OT HYJd. YKaxKUTe U U300pa3uTe Ha PUCYHKE
00J71aCTh CXOAUMOCTH MOJIYYEHHOTO PAIA.

13. Ykaxure objgactb, B Koropoil dbyukmus f(z) = In(5 + z) npeacrabuma psiagom Teitiopa 1o
CTeIeHAM 2.

14. Oupesenure KpaTHOCTh HYJId 2o = 3 dyuknun f(z) = (1 - 62_3)2.

15. Hano pasmnoxkenue dbyuknuu B psan Teitnopa mo crenensim (x — 1). He mpoomst auddeperu-
posanue, ykaxxure f(1).

f@)=2+(z-1)-5(x-1)*+6(z—-1)>+

16. Ykazkure 006,1acTh, B KOTOPOH pas/ioxkenue B psajl Jlopana ganuoii GpyHkiun 1o crenersam (z+8)
COJICPKUT ¥ IVIABHYTO, U IIPABUIBHYIO YACTH.

1
(z+2)%(z+5)

f(z) =
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in(z +2
17. VkkuTe Xapakrep 109Ky 2z = —2 s Gyukimun  f(z) = sin(z + 2)

(z+2)2
1
18. Haiiqure Res [COS— 12 = O].
z
625 — 23 +2
19. Vkakure xapakrep TOUKM z = oo jyjist dpyHkimn f(2) = %
z

20. @yuxius
2

f(xz,y) :2x2+2xy—%—4y

3ajaHa B 3aMKHYTOI obnactu D: {y =2x; y=4; x =0}. Byaer i oHa JOCTHTATh CBOUX HAUMEHBIIIETO
1 HamOOJIBbIero 3HavdeHust B obaactu D? Eciau ma, To B KAKAX TOYKAX: BHYTPEHHUX WM TPAHUIHBIX !
Orser obocuyiire.

21. dnsercs s rouka M (-1, -1) Toukoii sxkcrpemyma byuxiuu f(x,y) = 23 +y3+3xy? Eciu ja,
YKayKATe, MUHUMYM 3TO OyJIeT MM MAKCHMY M.

KoaTpoabHbIe pabOThI 10 TEMaM:
I cemecTp

1. Asrebpa reoMeTpUIECKHX BEKTOPOB;

2. Marpungsi, onpenennrenn. @opmysas Kpamepa;

3. AHajuTHYIEeCKAsI TeOMETPHSI;

4. Kowmiiekcubie ancaa u geiicteust Haa HuMu. Oneparun ¢ KOMIIEKCHBIME 9HCIAMHE;

5. BBenenne B anajm3.
IT cemecTp
1. duddepennuanbaoe ncaucjieHue;
2. JluHeiiHast 3aBUCHMOCTD (HE3ABHCHMOCTD) CHCTEM BEKTODOB. PaHT MaTpuiib;
3. Cucrembl JIMHEHHBIX aaredpandecKuX ypaBHEHUH;
4. Jluneftublii oneparop.
IIT cemecTp

1. MaTerpanbroe ucanuceHne. JJIeMEeHTHl TEOPUH OIS,

2. duddepennuaabable ypaBHeHus mepBoro nopsgiaka. Iuddepennuaibable YypaBHEHHS BBICIIHX
HOPSIIKOB, TOIIYCKAIOIINE TOHNKEHNE TOPSIKA;
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3. YHwucioBbie psijibl.
IV cemectp

1. IlpunoxkeHus onepannoOHHOTO UCINCIEHNUS;

[\

. OyHKIHMOHAIBHBIE PSIJIbI;

3. Boraers n ux npuaozKeHus.

Zemo-6apuarmot KOHMPONOHBLL PAOOM.

Tema: Anrebpa reoMeTpruvecKux BEKTOPOB

BapmanT memo-1
Hano A(3;0;3), B(5;2;2), C(5;3;1), D(-1;5;5). Haitnure:
1. ¥roa (B rpamycax), obpasoBannbiii Bekropom BC ¢ ocbio OZ;
2. IIp,pCB;

3. Buicory nupamvuast ABC D, onyineHHyo u3 Bepiiuabl D.

BapuanT nemo-2
Hano A(1;4;3), B(3;0;-1), C(3;1;-2), D(1;-2;0). Haitgure:
1. Ilp,gBC;
2. Vrox (B rpagycax), obpazosarubiii BekropoM BC ¢ ockio OY;

3. Bricory mapasienenurnea, mocrpoennoro Ha Bektopax AD + AC, AB, AD, eciu croponamu
ocHOBaHug sBjsoTcsd BeKTopel AB u AD.

BapuanT nemo-3
Haro A(3;4;4), B(5;0;0), C(5;1;-1), D(3;-2;1). Haiinure:
1. TIp,gBC;

2. Beicoty AABC, onymuieHHyio u3 BepIunbl D;

3. (1 AB.AD, = CD).
2 3
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Tema: Marpunbr, onpegennrenn. Popmysisr Kpamepa.

Bapuanr gemo-1

1(JII11). Beraucaurh onpegenTenb

1 -1 7 1
4 1 2 -1
D=l3 o4 1
1 10 3

2. Jlokaxkute, 910 cucTeMa uMeer enumHcTBeHHOe perenne. (3T0). HeuspecrHoe xy Haiigure 110
dopmyaam Kpamepa. Boimonure npoBepxy.

T + X9 — Txsg — x4 = 6,
4LL’1 + X9 + 2.%3 - Ty = 0,
3ZL'1 - 41‘3 - Ty4 = 67

Try + X9 + 3274 =

Tema: AHanTHIECKAS T€OMETPHUSL.

Bapuanr gemo-1

1. Ha nmpomesxkytke [0, +00) 3amana dbyukius, rpaduk KOTOPOH NPUBEIEH HAa DHCYHKe. 3anucarh
AHAJIUTUIECKOE BBIpayKeHue 3Toit (PyHKIINH.
Yy

2. Oupegennre, npu kKakux 3uadenusx a npamas (a+2)z + (a? —9)y +3a? - 8a+ 5 = 0 mapamtenpua
ocu abcrnuce. B oTrBeTe ykaykuTe 3HAYEHU ¢ U ypaBHEHUE MPIMOii.

3. Haiiure miomaib TpeyroabHUKa, 06pa3soBaHHOTO TPSAMOIl, mpoxojsiei depes rouku M (6;4)
n My(-3;16), u KOOPAUHATHBIMHA OCSIMH.
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4. armummure oblee ypaBHEHUE IJIOCKOCTH, Tipoxojsiieit yepes Touku Mi(0;-5;0) u M5(0;0;2) u
MePITeHIUKYIAPHON TIIocKocTr & + by + 22 — 10 = 0. llocTpoiiTe mogydeHHYIO NIOCKOCTD.

5. Jlokazarb, 4TO mpsAMbIe

r=3t+7
le{x;1:y+32:z;5 0 Ly:) y=2t+2
z==-2t+1

JieskaT B OJTHOM IJIOCKOCTH M COCTaBUTH YPaBHEHUE ITOH IJIOCKOCTH.

Tema: Bemenme B aHam3
Bapmuanr gemo-1

1. NcenenoBarh Ha HEIPEPBIBHOCTDL AaHHYIO dyHKIn©. OXapakTepu30BaTh €€ TOUKH Pa3pbiBa.
() sin(z + 1) . arctg (z —2)
T) =
z? -1 Va2 -4z +4

(581.PII) B oTBer BBOAUTH BCe TOYKH paspbiBa (CJIe€Ba HANPABO), YKa3blBasl CJIEJIOM 3a TOYKOH THII
paspsiBa (1;2;y).

sin®(3z)

(z+3)(V4+3a2-2)

2. BergesmTs raaBHy o 4acTb 6eCKOHETHO MaJIoil o) =

npu x — 0. (071.PII)

B orBer BBecTH cHadasia ¢, 3aTeMm k.

Haittu mpemesnt

z+3

3.lim(x_3)4_m; 4. lim(x_s)zw_7
>4 \2x -7

Tema: JInddepennuaibHoe ncuucjienne

Bapuanr gemo-1

1. Jana dysxmus u = 23y — zy3 — 322. Haiiaure:

a) ([101.PII) gradu u xoopaunarsr Bektopa gradu B Touke M(1,1,-1);

)

0
6) (371) % b rouxe M b Hanpas/jenun sekropa a{2, -2, -1}.

Oa

2. K kakum U3 9eThIpéX OCHOBHBIX KJIACCOB OTHOCHATCs pannbie pyukmuu! Orser obocnyitre. Haii-
jqure auddepennuasbl JaHHBIX QYHKITUI:

a) f(x) = x.arcsing; 6) f(x,y) = [ \/xx;/;y? ]

Y 0%z 0%z
3. Jlokaxkute, uTo (BYyHKINA 2 = arctg & yI0BJAeTBOPAeT YPABHEHHI0 —— + — = ()
x

oy?  Ox?
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4. Uccnenyiirte (pbyHKIHMIO Ha aHAJTUTHIHOCTH BCEMH BO3MOXKHBIME criocobamu. Eciam kakoit-to u3
cr1oco60B IPUMEHHUTD CJIOKHO (HEBO3MOYKHO), 060CHY{ITe MovYeMy.

z
a) Re(z+22); 0 .
5. Haiinure ¢ momortpio mpasuia Jlomurasis:
3z
.ooer—1 . .4 .
a) lim ———; 6) lim zsin—; B) lim (2¢+z)""
z-0 arcsin 4x T—+o00 T T>+00

BapmnanT memo-2

z+1
Y . Haiigure:

1. Hana dpyukiusa u = arctg

a) (CP2.PII) gradu u koopmunatsl BekTopa gradu B Touke A(1,2,-3);

6) (6T2) Ou B Touke A B Hampasienuu Bekropa a{3,0,-4}.

2. K kakuM u3 9eThIPDEX OCHOBHBIX KJIACCOB OTHOCATCA AaHHBIe DyHKIMH! OTBeT 0bocHyiTe. Hail-
auTe quddepeHnuanbl JaHHBIX OYHKITIT:
a) f(x,y) =Y, 6) f(t) =€’ -i+sin®t-j+cos?t-k.

% ~ 0%z

3. lokaxkure, uro pyHKIM 2 = yIlnx yIoBjieTBOpgeT ypaBHEHUIO e =
ox 0xdy

4. UccnenyiiTe MYHKIUIO HA aHATUTAYHOCTb BCEMHU BO3MOXKHBIME criocobamu. Ecim kakoil-to u3

c110cO00B IPUMEHHTD CJIOKHO (HEBO3MOKHO), 060CHY{iTe HOYeMy:

a) Im(22 + 2); 6) sin(2z +1).

5. Haitnure ¢ nmomortpio npasuia Jlomuralis:

T —2arctgr . 1im( r o ); B) lim /(1)
ctgx 2cosx -0

a) lim ————
) T—>+00 edlz 1 -7 [2

Tema: Jluueitnasi 3aBUCHMOCTH (HE3aBHCHMOCTH) CHCTEM BEKTOPOB. PaHr MaTpuIlbl

Bapuanr gemo-1

1. Jdaner BekTOpbl a; = (1;1;2;0), ag = (2;-3;-1;-5), az = (-4;2;-2;6), ay = (3;-4;-1;7).
MOXKHO JId YTBEPKIATH, YTO

a) BEKTOpD ag JIMHETHO BhIpAzKaeTcsi yepe3 BEeKTOPbl a; U ag?!

6) BeKTOp a4 JIHHEHHO BHIPAXKAETCS Yepe3 BEKTOPbl a; U ag?
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BapunanT gemo-2

1. /lokazaTbh, 9TO TpeThs CTPOKa MaTPHUIIHI

1 2 -1
A=12 4 5
8 16 13

dABJIgeTCd JIMHEITHOM KOMOMHAIMEH epBbIX JIBYX.

BapmunanT nemo-3

1. dBasttorcst U cTPOKN MATPHUIBI A JTHHEHHO 3aBUCUMBIMU?

1 2 -4 1
2 3 4 1
A= 1 -1 2 4
5 4 10

Tema: Cucrembl TUHEHHBIX aaredpandeckux ypaBHEHU

Bapuanr gemo-1

1. UccnenyiiTe u permure cucremy:

r1 + Dr9 — w3 + x4 + x5 = -3,
31‘1 + Ty + 31‘3 + 31‘4 - 31‘5 = —3,
-1 + xr3 - Ty + 3[175 = 2,
-r1 + 21’2 - 21’5 - Ty + 2.%'5 = 0.
2. UccnenyiiTe u pelruTe CUCTEMY:
21‘1 + Ty — r3 + 3374 = 0,
3ZE1 - Ty — r3 + Ty = 0,
r1 + 3x9 - x3 + dbxry = 0,
14x; - 3x9 — bzs + Txy = 0.
3. UccnenyiiTe u pemmTe CUCTEMY:
Ty + X9 — Txs — x4 = 0,
4ZE1 + Xy + 2.733 - Ty = 0,
3[E1 - 41‘3 - Ty4 = 6,
Ty + X9 + 3!L’4 =
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BapuanT memo-2

1. Uccnepyiire u pemiure cucremy:

21’1 - ?)LUQ - r3 - Ty + 2I5
S 29 + r3 — 3xy + Ts
4[[’1 + To — 31‘3 + 51’4 + 4375
2¢v1 — 10x9 + 6x3 - 8rs + 2z5
2. UccnepyiiTe u pemure CHCTEMY:
21’1 - To + T3 — 21’4 + 31’5 =
rT - 2{E2 + T3 - Ty + Is =
3371 - 21’2 - T3 - Ty + 25[)5 =
3. Uccrenyiite u penmure CUCTEMY:
Ty + Ty - 3x3 + 234 =
3r1 + dre — 3wz + 4dxy =
dry — w3 + 314 =
r, + To — 2[E3 + Ty =
Bapuanr gemo-3
1. I/ICCJIe,ZLyﬁTe n pemuTe CUCTEMY:
201 — X9 + 3x3 — Ddry + s
41‘1 + To — 6.T3 - Ty + 21’5
207 - 4xe + 333'3 - 14z, + Ty
10z + 3z9 + 1lbxs — Txy
2. I/ICCHQ,ZLyﬁTe " pemuTe CUCTEMY:
T — Xo + 23 — x4 = 1,
rT — X9 + r3 — X4 = 0,
rT — X9 + 5[[‘3 - X4 = 4,
r1T — T9 + 6!173 - T4 = 5.
3. UccnenyiiTe n pemmuTe cucreMy:
2x, - 2Ty + 3[)’23 + 3Ty =
rT - 2£L'2 + 3I3 + 41’4 =
6x7 — 13x9 + 1bxg + 18xs =
3xr1 — 6x9 + 9x3 + 21lxy =
o0
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Tema: JIuneitawrit omeparop

Bapuanr gemo-1
Jluneituoiit onmeparop A aeiicrByer B R3 — R3 110 3aKOHY
Alx] = (41 — 5xg + 223,521 — Tx9 + 323,621 — 929 + 43),

rae x(z1, Ty, 23) — upousBoubHbiil BekTop. (TA1.PII). Haiimure Marpuiy A 3T0T0 Omeparopa B KaHO-
HUYecKoM Oasuce. HaiimuTe Bece coGCTBeHHBIE YHCIa JAHHOTO omeparopa. /1 KazxKaoro cobCcTBEHHOTO
gHcIa HAJIUTEe 0 OTHOMY OTBEYAIOMIeMy eMy COOCTBeHHOMY BEKTOPY. BBIIOIHHTE TPOBEPKY.

BapmnanT nemo-2

Jluneiinbiit omepaTop A meiicrByer B R3 — R3 10 3aKOHY
Alx] = (4x1 — 229 + 23, 229 + 223, X9 + X3),

rae x(1,Tg, r3) — Hpou3BoabHbIL BekTop u3 R3. (492.PII). Haiigure marpumy A sroro omeparopa B
KaHoHm4YecKoM Oasuce. Haiiure Bce coOCTBEHHBIE YMCIa JAHHOTO oneparopa. g Kax1oro cobcrBen-
HOTO YWCJIa HAUTe 10 OJHOMY OTBEYAONEMY €My COOCTBEHHOMY BEKTOPY. BbIMo/IHUTE MPOBEPKY.

Bapuant gemo-3

Jluneitubiit onmeparop A aeiicrByer B R3 — R3 110 3aK0HY
A[x] = (41 + By — Ty, —219 + 423, 379 + 273),

rae x(z1, 2y, r3) — npousBoabhblit BekTop. (/I13.PIT). Haitnure maTpuiyy A sroro omeparopa B KaHO-
HUYecKoM Oasuce. HaiimuTe Bece coGCTBeHHBIE YHCIa JTAHHOTO omeparopa. /1 KazKnoro cobCcTBEHHOTrO
gHcIa HAJIUTe 0 OIHOMY OTBEHYaOMIeMy eMy COOCTBeHHOMY BEKTOPY. BBIOIHHTE IPOBEPKY.

Tema: nterpasibl. D1eMeHTb TEOPUHU TIOJIS.

Bapuanr gemo-1

1. Beraucaure naterpanst. s anaantrndecknx GpyHKIni ncnoan3yite dpopmyny Hroorona-Jleii6-
HUIIA.

a) [ cos(2z +1)dz; L — orpesok mpsmoii, mexy Toukamu O(0,0), B(1,3).
L

6) fzIm zdz; L — |z|=2.
L
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2. Haiinnre moTtok BekTOpHOTO mosist f = zi + xj + yk depe3 dactb miaockoctn 2x + 3y + 2 = 1,
PACIOJIOKEHHYIO B IEPBOM OKTaHTe (7 — OCTPBIN).

3. Haitmure div f u rot f B Touke M(1,2,-1), ecn f = 22i +2yj + z k.

4. Kakoil u3 JaHHBIX HHTErPAJIOB yA00HEe BBIYUCIATH B HMOJSIPHON cHCTeMe KOOpAMHAT (OTBET
obocuyiite)? Brraucsmre 3m0T HHTErpAUL.

a) /f e“Ydxdy, ecom D — durypa, orpanndentag jgunuavu y = 4, y = 6, 3x — 2y +4 = 0,
D
3r-2y+1=0.

6) f/\/Q—xz—deaﬁdy, D — durypa 22 + % < x.
D

5. Berauesmth moTok BeKTOpHOrOo moud f =221+ 2y j + 2k uepes mosepxunocrs: 2z = 22 + 92, z = 1.

Tema: duddepennmanbubie ypaBuenus nepsoro nopsjika. Inddepennuaibubie ypaBHEHUS BBICITHX
HOPSTKOB, JOIYCKAIOIINe TOHNKEeHNEe TOPS KA

BapmnanT nemo-1

3adanue 1. Kakoe W3 TaHHBIX YpaBHEHUII JOMyCcKaeT NOHUKeHNe opgaka? Permure 310 ypaBHeHue.

zy" +y" =/, zy" +y" +yy' =V, y(1)=1, y'(1)=T.

3adarue 2. He Haxomst perennsi, Onpee/inTe THI KaxKa0ro auddepeHunaibHoro ypapaenns. Pe-
HIuTe ypaBHEHHE ¢ PA3/e/IA0INIUMUCS IePEMEHHBIMHE, 3aTeM pernute s Hero 3agady Komu — y(0) = 1.

2

1.y’:y—2+4-g+2
X T
3 2
2.y,+—y=—3
X T

3.y +ay = (1+x)ey?

4. \/3+y2+\/1—x2yy’20
BapuanT memo-2

3adarue 1. Kakoe m3 TaHHBIX YpaBHEHUII JOMycKaeT NoHUKeHue nopsgaka? Perure 310 ypaBHenue.

y" + 4y +x = 98y°, y" =98y, y(1)=1, y'(1)=T7.

3adarue 2. He Haxomst periennsi, OnpeIe/InTe THIT KaxKa0ro audepeHunaibHoro ypapaenns. Pe-

T
IMuTe JITHETHOe ypaBHEHHE, 3aTeM peruTe Jjisd Hero 3ajga4dy Komm ¢’ (5) =1.
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1. (e** +5)dy + ye**dz =0

4.y +4x3y = dy?et*(1 - 23)

Tema: TTputoxkennsa oneparnmoOHHOTO UCUNCTEHUST
BapmuanT memo-1

1. Pemurs 3amaay Ko (onepaTopHbIM METOIOM ):
y" =9y =sin(t) - cos(t) , y(0) = -3, y'(0) =2

2. Pemutsh 3aa4y Ko (onepaTopHbIM METOIOM ):

' =3r+y x(0)=2
y'=-br-3y+2 y(0)=0

3. SanummTe cBepTKY [ * ¢ B BUJe HHTerpaja U HalluTe ee n300pakKeHNe:

f(t) =t g(t) =sin(5t)

Tema: Panpl.

BapmanT memo-1
1. NccaemoBarsh Ha CXOMUMOCTH CJIEIYIOIINE PSIIbI:

2
© p| © (n+l\" co 1
LY 2 . 3.3 (1) sin— .
2 o Z(2n+3) ’ nzl[( A T

n=1 n=1 n

2. Haiitu ob1acTh CXOMUMOCTH JAHHOTO psijia M U300pa3uTh €€ Ha PUCYHKE.

o0

n=0 n2m

0,5
3. Boramesauts npubamnzxkénno ¢ roanocrsio B =0,001 [ cos(4a?)dx.
0
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Tema: Boraersl u uxX MPUIOKEHUS
Bapuanr gemo-1

1. Pemure 3agaay Komm (omeparopabiv MeToiom). OpUIrHHAT HAiuTe ¢ MOMOIIBI0 BBIYETOB.
y" =9y =sin(t) - cos(t) , y(0) = -3, y'(0) =2

2. Pemurp 3aaqy Komm (oneparopubiv Metogom). Opurunal Hafiiure ¢ MOMOIIBIO BBIYETOB.

' =3x+y x(0)=2
y'=-br-3y+2 y(0)=0

3. Buric f’ 1200 dz:
. BIYHMCJIUTH .
Jo (22 +9) (22 +4)?

Brinmoanenne NMHANBUAYAJIBHOI'O 3aJaHMd 110 TeMaM:
I cemecTp

1. OcHoBHBIE 3jieMeHTAPHBIE (DYHKIIUH;

2. Kpupble BTOPOTO MOPSAIKA.
II cemecTp

1. Ilpuioxkenus onpe/ie/IEHHOIO UHTEI'DAJIA;

2. Jluneitapie u KBajgpaTudnbie (popMbl. KpuBble BTOpOro mopsiika.
IIT cemecTp

1. Jluneiinbie qudpdepenimaibuble ypaBHEHUS TOPSIKA N

2. CHeKTpaﬂbeIﬁ aHaJInu3 HepI/IO,HH‘{eCKOﬁ IIoCJIe 10BATCJIbHOCTH IIPAMOYTOJIBLHBIX UMIIYJIBCOB.
IV cemectp

1. ChoekTpajabHbBIi aHAJIN3 MPAMOYTOJHLHOTO UMITYIbCA;

2. UccnenoBanue dpyuknun. OTbICKaHUe TJIODATBHBIX SKCPEeMyMOB (DYHKIINK Ha 3aIaHHOM MHOXKe-
CTBeE.
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Tema: Kpubie BTOPOTO TOPSJIKA.
Bapuanr gemo-1

1. Jana xpusasg 9x2 + 25y% — 18z — 150y + 9 = 0.
1. JToka3aThb, 9TO 5Ta KPUBAad — SJLINUIIC.
2(021.57). Haiitu KOOpMHATHI IEHTPA €I0 CUMMETPHH.
3(631.57). Haiitu ero 60bIIy0 1 MaJIyIO MOJYOCH.
4(C91). Banucars ypasuenne HbOKAIbHONR OCH.
5. [TocTpouTh JAHHYIO KPUBYIO.

2. Jana kpusag 22 — 10z + 2y + 25 = 0.
1. Joka3zarb, uTo JaHHas KpuBasg — mapabosia.
2(C11.B7). HaiiTi KoOpIuHATHI €€ BEPIIHHBIL.
3(221). Haiitu 3Hauenune eé mapamerpa p.
4(CII1.B7). 3amucars ypaBHenue eé¢ 0CH CHMMETDUH.
5. IocTponTh JaHHyIO TApabOJIy.

Tema: [lprioxKeHus onpeaeaéHHOTO HHTEIpasIa,

BapmanT nemo-1

1. @urypa D orpanndeHa KpUBLIMH
y= CB47 Y= \/E

a) m3obpasure durypy D HA PUCYHKE;
6) mosicHuTe, MOXKHO JiK cauTaTh D npocreitmeii obnacteio I Tuna; npocreiimeit obracteio 11 Tuma;
B) HaiinanTe wioma s Guryper D (ecam MOXKHO, TO JBYMsl Criocobamu).

2. Beraucaure jimHy ayru KpuBoit

x = 2(t—sint), T
{ y =2(1-cost), 0§t§§

Jlonoanumenvroe 3adanue: n300pa3uTe JaHHYIO KPUBYIO Ha PUCYHKE.

Tema: Jluneiinble n KBajpaTudabie (popMbl. KpuBbie BTOPOT0O HMOPsIKA.

Bapmuant gemo-1

1. Jana xpusag 1522 — 20zy — 702 + 20y + 135 = 0.
1. JToka3arb, 9T0 3Ta KpuBas — rumnepbosa.
2(TTP1.B7). Haiitn KoOpAHHATHI €€ IeHTPa CHMMETDUH.
3(6P1.B7). Haiitu qeiicTBUTENbHYIO U MHAMYIO TOJYOCH.
4(AII1.B7). Bamucars obimee ypasaenue GhOKaIbHON OCH.
5. [locTpouTh JAHHYIO THIEPOOITY.
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Tema: Nccaenoranue pyHKINNA

BapuanT memo-1

Oxapakrepu3oBarh JaHHOe oToOpazkenme. [[poBecTn moHOE HCCAEIOBAHUE MOJYJIS U apryMeHTa
nanHoi dyuknuu. Ilpumevarue: j — cTaHJAPTHOE 00O3HAUEHWE MHUMON €IUHHILI B PaIUOTeXHUYe-
CKHX JUCHUNJIAHAX, W € (O, +oo).

2(w) =10 + jw- 1074,

Tembl mabopaTopHbIX paboT:
I cemecTp

1. Kowmruiekcubie yncja. XapakTepucTuka KOpHeil MHOTOY/I€HOB;

2. Omepanun Haj BeKTOpamu. [Ipsamvbie u MIO0CKOCTH;

3. IMocTpoenue KpuBOii B MOJSIPHON cHCTEMe KOOPIUHAT;

4. IlocaemoBaTelbHOCTD U €€ IIPeIe;

5. Ilpenen pyuknum;

6. WccienoBanue Touek paspbiBa (PYHKIUNA U TOCTPOEHHE IPpadHKOB.

IT cemecTp

1. Tougarue muddepennupyemoii dyuxmuu. Iuddepennuan pynkmuu. [eomerpudeckuit cmbic
HPOU3BOIHOI;

2. Obpartnasg marpurna. Marpudnble ypaBHEHU;
3. Pemenmne cuctem JuHEHHBIX ypaBHEHUN;

4. CobGcTBeHHbIE YHCIa U COOCTBEHHBIE BEKTODBI JIHHEWHOro omepartopa (Marpuisi). [Ipusemenue
KBaIpATUIHOH (POPMBI K IVIABHBIM OCSM;

5. NccnenoBanue Touek paspbiBa HYHKIUNA U OCTPOEeHHE IPadUKOB;
6. NccienoBanne noBepxHOCTEH METOIOM CEYEHUIA;

7. Humuuapudeckas u chepudeckass CUCTEMbl KOODIUHAT;

8. Bwrumcienune mioma/eit maockux uryp;

9. Bprumcienne IIUHBI KPUBOM.
IIT cemecTp

1. Buramcsrenme mIomaan MOBEPXHOCTH;
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2. Yucnennoe pemnenne quddepeHnuaibHbIX ypaBHEHHIT;
3. IlpoBepka CXOIMMOCTH YHCJIOBBIX Pa0B. HacTudHasd cyMMa M OCTATOK PAJia;

4. Panpt @ypoe. CrekTpaibHblil aHAJN3 MEPUOAMIECKON TOC/IeI0BATEIBHOCTH MPIMOYTOJIHHBIX HM-
IIYJILCOB;

5. CxoamMoCTh B CpeHeM. DKCTpeMaabHoe cBoiicTBO MHOTOUIeHOB Dyphe. [TocTpoenne rpadpukon
JACTUIHBIX cyMM psga Pypre.

IV cemectp

1. TIpeobpazoBanne @ypbe. CrieKTpaJbHBIH aHAJIN3 OJUHOTHOTO TTPAMOYTOIBHOTO MMITY/IbCA;
2. IlpumeHeHUe CTelleHHBIX PSAIOB K BBIYUCICHUIO ONPEIeEHHBIX WHTEerPaJIoB;
3. llpumMenenne cTemeHHBIX PSIOB K perieHuio nudepeHmagibHbX ypaBHeHMI;

4. Jlokanbubie u 1yI00aMbHbIE SKCTPEMyMbl (DYHKITUI OJHO U MHOIMX TIEPEMEHHBIX.

Tembl A8 caMOCTOATENBHON PadOTHI:

1. Dnemenrtapubie QyHKIUH;

2. KommiekcHble unc/ia u [eiiCTBUS Ha[ HUMU;

3. MareMaTH4ecKue CTPYKTYPHI;

4. EBKINIOBBI IPOCTPAHCTBA;

5. AnrebOpa reoMeTpuvecKux BEKTOPOB.

6. [Ipenen mocaenosarenbuoctu. [pegen dynkimm;

7. UccaenoBanue GyHKIUH;

8. Huddepennuan dbyuknuu. [Ipumenenne nuddepeniuaia B TpuOINKEHHBIX BHIUUCTCHUSIX.

9. O6bikHOBeHHBIE A depEeHITNAIbHbIE YPABHEHIS TIEPBOTO MOPSAIKA;
10. Jluneitnbie qudepennuaibabie YypaBHEHHS MOPSIKA N1
11. IIpriaoKeHUsT ONEePAIMOHHOTO HUCUACICHUSI;
12. IlpeoOpasoBanue Pypbe;

13. Panw @ypoe.

TeMbl KypCOBOTO ITPOEKTA: HE ITPEeyCMOTPEH.
TeMbl KOJTOKBUYMA: KOJJIOKBUYM TTPOBOTUTCS MO 9K3aMEHAITMOHHBIM BOITPOCAM.

Tembl JOMAITHUX 33AAHUI: JJOMAITHIE 33/ IaHKST BBIIAIOTCS 110 BCEM pasjiesiaM JUCIHIIIAHBI.
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Tembl ceMUHaAPOB:
1. Anrebpa reoMeTpuIeCKUX BEKTOPOB;
2. Ilpamas. ITiockocT;
3. Ocuosubie s1emMenTapubie dyukiun. [Ipenesn pynxnmm;

4. Tlongarne muddepennupyemoit pyukmnuu. uddepennuaisl 1 uX IpUMEHEHHE B IMPUOJTHKEHHBIX
BBIUHCICHUSIX;

5. Maremarudeckue CTpyKTYpBbI;

6. EBKJINIOBBI IIPOCTPAHCTBA;

7. Narerpan mo Mmuoroobpasuto (durype).

8. MeTpuueckue 1 JIMHEHHbIE HOPMUPOBAHHBIE [TPOCTPAHCTBA,;

9. IlpeobpazoBanue Pypne. Pamsr Oypoe.

DK3aMeHaIlnOHHbIE BOIIPOCHI:
I cemecTp

1. [laiiTe onpemenenne MaTpuiibl pa3mepa m x n. Kak npuMeHsijin MATPUIbLl B JIAHHOM Kypce?!

2. JlaiiTe onpeneneHnd KBaJApaTHOW, TPeYTOJAbHON, TUArOHAILHON, e TUHUIHON W TpalelnenIaabHO’
MAaTPHII.

3. Omurure OMEpanui0 TPAHCHIOHUPOBAHUS MaTPHUIIHL.

4. Jlyist KAaKWX MATPHUI] BBOIUTCSA MOHSITHE ONpeieuTeNs! Kak IpuMeHsIn onpeIeIuTe M B JAaHHOM
Kypce?

5. B Kakux ciydasgx ya00HO BBIYUCIATH ONPEJIETUTE/b 110 ONPe/IeIeHII0?
6. Oumirmre BHIYUCJACHUE OLPEICTUTEs] HOPIIKA 2 110 OIPeIeIeHHIO.

7. Onuuirure BBIYUCICHUE ONPEICTUTENs HOPAIKa 3 110 OIIPe e IeHHIO.

8. Cdopmyaupyiire cBoiicTBa OnpeaeanTeei.

9. Haiite onpejenenue Mmunopa M;;. Chbopmynupyiite TeopeMy 0O CBA3H MEHOPa U aJareOpamiecKoro
JIOTIOJTHEHUSI.

10. Ouminure BbIYMCIEHUE OUPEAEJUTENS MOPAIKA 1 METOJOM DA3JIOKEHUS MO JEMEHTAM CTPOKH
(cTonbra).

11. HaiiTe onpenesnenue reomerpudeckoro sekropa AB, ero momynst |AB| u HyseBoro BEeKTOpA.
12. Kak ompemesnsiercst omeparust CJI0KEeHUsT TeOMETPUIECKIX BEKTOPOB a1 +ag, a; +as+az+...+a,’

13. Kak ompenensercs omepaliust yMHOXKeHAS BeKTopa Ha ducao? Eé reomeTpudeckuii CMBICT.
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

aiiTe ompejesieHne KOJIUHEAPHBIX BEKTOPOB. Kak, 3Hast KOOP/JMHATHI JIBYX BEKTOPOB, ONpE/ie-
JINTH KOJIJTWHEAPHBI OHU WU HET?

Kakag cuctema BeKTOPOB HA3bIBAETCS KOMILIAHAPHOM?

[TorsiTHe IeKapTOBOM cuCTeMbl KoopauHaT. Kak HAa3BIBAIOT OCH B JEKAPTOBOI cHCTEMe KOOPIAUHAT
(ByMepHBIi 1 TPEXMEpHBI cJrydaii)?

[TousiTue pajuyca-BeKTOpa TOYKH U KOOPAMHAT TOUYKH. Kak HaiiTu KOOpAMHATHI BEKTOPA, 3HAasd
KOOPJMHATHI €ro KOHIIA W Hadasa’!

Kaxk HaiiTn KoopauHATHI cepeauHbl oTpe3ka AB Ha IJIOCKOCTH W B TPEXMEDPHOM MPOCTpPAHCTBE?

[TongTne MPOEKIUE TOYKH HA OCh U HPOEKIHU BEKTOPA HA OChb. leMy paBHA MPOEKIUS BEKTODA
AB na ochb e, eciu (ABe) = 7

JlaiiTe ompeenenne CKaasIpHOTO TPOU3BEICHNAS TeOMEeTPUIECKIX BeKTOPOB. Ero cpoiicTna.

Kak y3uarh, MCHOJIB3Ysl CKaJAsSPHOE IIPOM3BENEHUE, KaKoi yros (HpsMO, TYIOH HJIH OCTDbIi)
00pa3yroT BeKTOpHl a u b?

Banuinure (GOpMyJIbl BHIYUCIEHHS CKAJSIPHOIO npon3Bejienns (a,b), eciu n3BeCTHBI JIEKAPTOBbI
KOOD/IMHATHI BEKTOPOB a u b?

Kak, ucrosp3ys MoHsATHe CKAJISIPHOTO MPOU3BEICHIS, HAWTH JJINHY BEKTOPA H PACCTOSTHUE MEKLY
JIBYMsI TOUKAMHU?

Kax maiitu [Ip,b, cos(ajb)?

JlajiTe onpeesieHre HAIPABIAIOIINX KOCHHYCOB BekTopa. Kak mx HaiiTu?

[TousiTre opra BekTOpa. Kax HailT KOOpAMHATHI OpTa BEKTOPA?!

[TonsgTre npaBoii u JeBoil CBA3KU JBYX BeKTOPOB. [longrue jieBoit n mpaBoil TPOWKU BEKTOPOB.
JlaiiTe onpejesieHre BEKTOPHOTO TPOU3BEJICHUS T€OMETPUIECKUX BEKTOPOB & 1 b.

CrolicTBa BEKTOPHOTO IPOU3BEJIEHNUS.

[eomerpuueckuit cmbic |[a, b]|.

Qopmysia BBIYHCIEHHS BEKTOPHOTO MTPOU3BEJIEHNS, €CJIM U3BECTHBI JIEKAPTOBBI KOODJINHATHI BeK-
TOPOB.

Kak onpejeurs Hanpas/jienue Bekropa ¢ = [a,b], eciin HanpasjieHust BeKTOpoB a u b u3BecTHbi?
JaiiTe onpe/e/eHue CMEIIAHHOTO IPOM3BEJeHUs TPeX BeKTOPOB.
Teomerpuueckuii embica |(a, b, c)|, u 3naka (a, b, c).

Kak y3HaTh KoMILIaHAPHA TPOiiKa BeKTOPOB (&, b, €) uan Her, UCHo/Ib3ys MOHATHE CMENIAHHOIO
IpOU3BeIeHHsI?

@opMysa BEIYUCTECHUS CMENTaHHOTO ITPOU3BEIeHNsT BEKTOPOB 10 WX H3BECTHHIM JeKapTOBBIM KO-
OpAWHATAM.

59

CornacoeaHa Ha noptane Ne 13392



37.

38.
39.
40.
41.
42.

43.

44.

45.
46.

47.

48.
49.

50.
ol.

52.

93.

54.

39.
56.
o7.
58.

[Mousarne dyukmuu f: X ¢ R, - Y € R,,. Tepmunnr, cBsa3anubie ¢ noastreM ¢yaknnn. Kak
HA3bIBAIOT MHOXKecTBa X u Y7

OxapakTepu3yiite derbipe Kiaacca GyHKIuil (B 3aBUCHMOCTH OT 3HAYCHUN M, N).

Onpenenenne guHeiinoro omeparopa A: R, - R,,.

Kak crpourcs marpuina jsmmaeitnoro oneparopa A : R, - R,,7

Kaxk waiitu kKoopauHaThl BeKTopa A[x], 3Has marpuiyy omeparopa A: R, - R,,7

Banumure MaTpUIBL JUHERHBIX oneparopo A: Ry - R, A: R, - R, A:Ri - R,, A: R, > R,.

HaiiTe onpeneierne KOMIIO3UIAN JIBYX JUHEHHBIX OllepaTopoB. Kak HailTu MaTpuIy KOMIO3UITHH
JIBYX JIMHEHHBIX OIepaTopoB?

Banumure obiuii Bug Jguneiinoit dopmbr gus R, (B gactaocTH, ipH 1 = 2, n = 3). Marpuna
JIMHEWHOW (POPMBI.

Banumure oONUil BUI KBaApaTudHoil hopmMer ipu n = 2, n = 3. Marpuna KBaapaTuaHoi (pOpPMBI.

JlaiiTe ornpejesieHre ypaBHeHHUsI MJIOCKON KPUBO OTHOCHTEIHLHO JIEKAPTOBOM CHCTEMBbI KOOPANHAT.
Kakue KpuBbie H3y4eHBI B JJAaHHOM Kypce?!

Jaiite onpejesenne OKpyzKHOCTH. SAIMIIUTE YPABHEHUE OKPYKHOCTH pajuyca R ¢ menrpom B
Haua/e KOOPAUHAT U B TOUKE (g, Yo)-

Sanunure nmapamMeTpuyecKue ypaBHeHUs OKPYZKHOCTH.

Oxapakrepu3syiiTe u n300pa3nuTe HA PUCYHKE MPSIMbIe HA MJIOCKOCTH, 33aHHBIE HETIOTHBIMU yPaB-
veruavu: =0, y=0, x=C, y=C, Ax + By =0.

Sanumnure ypaBHeHHE MPIMOM, TPOXOAdIeil Yepe3 JIBe JaHHble TOUYKH Ha IJIOCKOCTH.

SanumuTe ypaBHeHNE TPAMOi ¢ YIJIOBBIM KO3 punuenToM, oxapakrepusyiite ero kodgpduinen-
THI.

Kak oxapakTepn3oBaTh B3aUMHOE PACTIONOKEHHE JTBYX MPIMBIX

Aix+ Biy+C1 =0, Asx+ Byy+Cy =07

Kak oxapakrepu3oBaTh B3auMHOE PACIIOJIOZKEHUE HA IJIOCKOCTHU JBYX HPAMbBIX, €CJIU U3BECTHBI UX
HAITPAB/ISIONTHE BEKTOPHI !

ITonsiTHe KpHBOHHHeﬁHbIX KOOpJuHaT. HazoBute H3Yy4Y€HHbIE CUCTEMDbI KpHBOHHHeﬁHbIX KOOpJau-
HaT Ha IIJJOCKOCTH U B IIPOCTPAaHCTBE.

Onuimure TOJAPHYIO CHCTEMY KOOpawHaT. KoopauHATHBIE JIHHUU TOJAPHONR CHCTEMBI.
Banummure (moayaure) GOPMYJIBI, BRIPAKAIOIIHE TeKAPTOBBI KOOPAMHATH TOUKH Yepes TOJISPHbIE.
Banummre (GOPMYJIbI, BhIPAYKAIOIIUE TOASPHBIE KOOPANHATH TOUYKHA Ye€pe3 AeKAPTOBHI.

JaiiTe ompeaeaeHue JIANCA. SAMUIIATE KAHOHHYECKOE YpaBHeHHe djuiunca. O0bsacHuTe BHIOOD
JIeKapTOBOM cHCcTeMBbl KoOpauHAT. V300pasuTe /IIMIC HA PUCYHKE.
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59.

60.

61.

62.

63.

64.
65.
66.
67.

68.

69.
70.
71.
72.

73.

74.

79.

76.

77.

78.

79.

80.

Jlaiite onpemenenne rumepbOIbl. 3aMUNINTe KAHOHWYECKOe ypaBHeHue runepOosibl. 300pasure
runepboJIy HA PHCYHKE.

aiiTe onpeesienne mapado/ibl. 3alUIIuTe KAHOHUYEeCKoe ypaBHeHue mapabosnl. 3o6pasure mna-
paboJiy Ha pPUCYHKe.

SanunmTe HeOJAHbIE yPaBHEHNS I0CKOCTe. KKaK pacmomoKeHbl II0CKOCTH, KOTOPBIE OHH OIIPe-
JiesstoT?

SanumuTe B BEKTOPHOI 1 KoopAuHaTHOI hopMax obIree ypaBHeHHe ILTOCKOCTH. OXapaKTepu3yii-
Te ero Ko3huIneHTsHI.

SanumuTe B BEKTOPHON M KOOpAMHATHON (bopMax ypaBHEHHE ILTOCKOCTH IO JIBYM HaIpaBJIdO-
UM BEKTOpaM M TOYKE.

Kak 3amucars ypaBHEHHE ILJIOCKOCTH MO TPEM TOUKAM?

Kak oxapakTepn3oBaTh B3aUMHOE PACIIOJIOKEHHE JBYX ILIOCKOCTE?
YKaxkure crocoObl 3aJaHus KPUBOil B IPOCTPAHCTBE.
[TapaMmerpudecKne ypaBHEHHUs IPIMON B IPOCTPAHCTBE.

Ob6mue ypaBHeHHs TPAMO B MpocTpaHcTBe. Kak W3 HUX ONpeeuTh HANPABISIONINI BEKTOP
PSMOii?

3anummre ypaBHEHUS MPsIMOil MO IBYM TOYKAM B IIPOCTPAHCTBE.

Kak oxapakTepn3oBaTh B3aUMHOE PACIIOJIOKEHHE JIBYX MPSIMBIX B IIPOCTPAHCTBE?
MHuoxkecTBO KOMILUIEKCHBIX unces. [lorsagTe KoMmiekcHoro dnciaa. MHUMBIE qncia.
[lonaTne KOpHg MHOTO4YJIeHa. KoandecTBO KOpHeil MHOTOY/IeHA CTEIeH! N.

Pazmoxkenne Ha MHOXKHTETN MHOTOYJIEHA CTEIEHU N ¢ BellecTBeHHBIMU Kodddunuentamu. Xa-
PAKTEPUCTUKA KOPHEil 3TOr0 MHOTOYJIEHA.

Arebpamdeckas popma MpeaCTaBIeHNs KOMILIEKCHBIX dncesi. Kak BBOAUTCS OTepaIust CJIO¥Ke-
HUST KOMIIJIEKCHBIX THCEJT!

Kak BBojgTCS onepaiun YMHOXKEHUS U JeJIeHns KOMIIEKCHBIX YHices B ajrebpamdeckoit (popme?

KomMiutekcHas miockocTb. V3o00pazkenne KOMILIEKCHBIX YHCe)T B ajrebpandeckoi (bopme Ha ILI0C-
KOCTH.

CoupsizkéHHbBIE KOMILIEKCHBIE YUC/Ia B aJrebpandecKoil 1 TPHTOHOMETPUYECKOil (IToKa3aTebHOil)
dopmax.

JaiiTe onpe/esenne MOJYJd, [JIABHOIO 3HAYCHUS apryMeHTa U apryMeHTa KOMILJIEKCHOTO YUCJIA.
Kak waiitu |z|, arg(z), ecau 3aaH0 qucyio z B aareGpandeckoi dpopme?

TpuronomerpudecKkas u rmokasarejbHas (pOPMBI 3alUCH KOMILIEKCHOTO 4YHcaa. Kak m300pas3suTh
Ha TUIOCKOCTH KOMILIEKCHBIE YHUCIa B TPUTOHOMETPUIECKOil (moKkazareabHoit) dpopmax?
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81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

Cdopmynupyiite (qoKazkure) TeopeMy 00 YMHOKEHUH W JIeJEHUH KOMILIEKCHBIX THCEJT, 3aITHCaAH-
HBIX B TPUTOHOMETPHYECKON U IMoKa3aTeJ bHoit (pbopmax.

aiire onpenenenune /2. 3amamure dhopMysTy JJ1d OTHICKAHAS /2.

[TpusenuTe npuMepsl KpUBHIX U BUTYD HA KOMILIEKCHOM MJIOCKOCTH (3alliCaTh ypaBHeHHs, 1300~
pasuth Ha pucyHke). OKPYKHOCTH HA KOMIIEKCHOIl TJIOCKOCTH.

OnuimuTe, KaK BBOJAUTCS CUMBOJI 00 HA KOMILIEKCHOM IIOCKOCTH. OKPECTHOCTH OECKOHEYHO VIa-
JEHHON TOYKM (3aMMCATh B BHJE HEPABEHCTBA, H300PA3UTh HA PUCYHKE).

Kak BBOgnTCS omepanusa e* njisi KOMILIEKCHBIX 3HaYeHni 27

Haiite onpeenenne jorapudMa KOMIIEKCHOTO ducaa. Jamummre (moayante) hopMyry st ero
BBIUHC/IeHUS. [J1aBHOE 3HAYeHHe JiorapudMa KOMILJIEKCHOTO YUCJIA.

Kaxk BBOJISITCS omepanuu sin z, cos z, tg z, ctg z, sh z, ch z mug KoMILIEKCHBIX 27
Banumure dhopmy.ibl sin(ix), cos(iz) mias geiicrurenbubix x. Kak onn noydenb?

aiiTe onpeenenne (pyHKIIMN KOMILIEKCHOMW nepeMennoii z. [lokaxkure, 4To 3ajanue (pyHKIuH
f(z) cBomurea x 3amanuio aByx byukmuit U(z,y), V(x,y) Ha KaKOM-HEOY b TpUMepe.

Omnummmre KJIace OCHOBHBIX 3JIeMeHTApHBIX (DYHKIMiA. [ KaXK10# U3 OCHOBHBIX 3JIEMEHTAPHBIX
dbyukmii Tpedyercst NPOBOAMTH XaPAKTEPUCTUKY 110 IJIAHY MCCJIeJI0BaHus (DYHKIMHA U CTPOUTDH
rpacduk (a, b, ¢ — melicTBUTEbHBIE YHCTA).

1. f(x)=ax+b 2. f(z)=az®+br+c 3. f(x) =ax?
4 f(x)=2 5. f(a)=/x 6. f()=/x
7. f(x) =cosx 8. f(x)=sinx 9. f(x)=tgx

10. f(z) = ctgx

11. f(x) = arccosx

12. f(x) = arcsinx

13. f(z) = arctgx 14. f(z) = arcctgx 15. f(z) =a”
16. f(z) =e® 17. f(z) =chzx 18. f(z) =shx
19. f(x) =log, 20. f(z)=1gx 21. f(x) =lnzx

Oxapakrepusyiite muoxkecrsa N, Z, Q, R, C. [logcuure, Kakue 4ucJja HA3bIBAIOT PAIMOHAIBHBI-
MU, TPPAIMOHAJILHBIME. B 4éM 3aKII09ai0TCsI CBOMCTBA HEPEPBIBHOCTH, IMIOTHOCTH U YIIOPSIIO-
YEHHOCTHU MHOZKEeCTBa ,ZLeI'?'ICTBI/ITeJIbeIX LII/ICeJ'I?

CdopmynupyiiTe TOHITHS OTPAHNYEHHOTO MHOYKECTBA, HEOIPAHMIEHHOTO MHOKecTBA. CHMBOJIBI
00, —00, +00. Onepanuu ¢ CUMBOJIAME 00, —00, +00. 3AIMIIATE B BUJE HEPABEHCTB: ¥ € (a,+00),
x € [a,+00), x € (-00,a), x € (—00,a], KAKIBIH U3 YKA3AHHBIX MPOMEXKYTKOB H300pasnTe Ha
YUCJOBOU OCH.
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93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

[Housrue pyukmun f: X € R, - Y € R,,. Kak onucars objacts onpejeneHust u 06,1acTh 3HATE-
HUi (DYHKIMH TPU Pa3InIHbIX 3HadeHusx m u n? (MoxHo orBeTuTh Ha npumepe m = 1,2,3 u
n = 1,2,3). Tloustue rpacduka GbyHKIMA. B KaKUX CIydasx UMeeT CMBICI TOBOPUTH O Tpaduke

byukIun?
Oxapakrtepusyiite dernipe Kjaacca dyukmmit f: X € R, - Y € R, npu pa3iuduHblX 3HAYCHH-

ax m u n. g KaxKI0ro Kjaacca IpuBeanTe npumep (peKOMeHIyeM B3sTh (DYHKIUA U3 JIPYTHX
JUCIUAIINH, 9T00bI y IIpUMepPa ObLI HIPAKTHYECKHHA CMBIC).

aitTe omnpeesienre ¥ NPUBEIUTE TPUMEPHI MOHOTOHHO YOBIBAIOIIEH, MOHOTOHHO BO3paCTAOMNIEil
byHKITHTI.

JlaiiTe onpe/jiesieHre U IPUBEIUTE IPUMEPBI 9eTHO#, HedeTHO# (DYHKIINE U PYHKITUH 0OIIero BU/Ia;
HePUOINIECKON (DYHKITUN.

JaiiTe onpejie/ieHre U MPUBEIUTE MPUMEPHI (DYHKIIHIT: OrpaHUYIeHHO, HEOTPAHUYEHHON; OTpaHu-
YeHHOU CBepXy, HEOIPAHUYCHHON CBepXYy; OIrPAHUYCHHON CHU3Y, HEOIPAHUYCHHONU CHU3Y.

aiiTe onpejesenne (pyHKIUN KOMILIEKCHOrO nepeMennoro. [lokaxkurte, 4to 3aganue pyHximmuu
f(2) cBoauTest K 3ajaHuio ABYX (DYHKIMI JBYX BEIIECTBEHHBIX MEPEMEHHBIX Ha KAKOM-HUOYIH

IIpUMepe.

Haiite onpenenenne komnosunuu pyuxiuii. [Ipuseaure npumepnsl. Kaxk naiitu obnacts onpee-
JIEHUsI CJIOYKHON pyHKIIN?

[Tonsgrue obparnoit dpyuxiuu. B kakux ciaydagax g jaHHoil GyHKIUU MOXKeT ObITh BBeJeHA
obparuas dyukus? [IpuBeanre npumeps 00paTHBIX DYHKITHIA.

[TonsiTre mocnemoBaTenbHOCTH. Buasl mociaemoBaTenbHocTei. [IpuBeauTe mpuMepsl InCJIOBOM 1
BEKTOPHON MOCJIEI0BATEAbHOCTEN.

aiiTe ompejeeHne OKPECTHOCTH KOHEYHON ToukH o B R. ChopMmyaupyiite HOHATUS OTHOCTO-
pounux okpectaocreit B R. OkpectHocTu Geckoneuno ymaaénnoit Touku B R. OkpecTHOCTH KO-
HEeJHOH 1 OECKOHEYHO y/1aJéHHOIi ToYeK B Ry n Rj.

[lonsiTHST BHYTpeHHEH W IPaHUIHOM TOYKH MHOYKECTBA, TPAHUIBI MHOYKECTBA, OTKPBITOTO W 3a-
MKHYTOI'O MHOXKECTB.

[TonsTue npegerbuoit Toukun muoxKecrsa. [Ipenenbusie Touku B N u R.

Ornpeenienne npeesa mMOCIe0BATEBHOCTH. UeM pPa3ndaioTcs OMpPeIe/IeHns I IUCIOBON 1
BEKTOPHOI TOCIe10BaTEIHHOCTEH?

Cdopmymnpyiite TeopeMy 0 Ipejee BEKTOPHOR IOCIeI0BaTeIbHOCTH. TeopeMbl O Mpeee KOM-
IJIEKCHOM MOCAEe10BATEABHOCTH.

JlaifiTe ompeeseHnsa Ha SI3bIKe OKPECTHOCTEN W HEPABEHCTB, MMPUBEINTE PUCYHOK I TOHATHIA:
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108.

109.

110.

111.
112.

113.

114.

115.

116.

117.
118.
119.
120.
121.
122.

123.

1. lim f(z)=A 2. lim f(z)=A4 3. limof(x):A

Tr—x0 x—xo9-0 =10+

4. lim f(z) =-o0 5. lim f(x) =+o0 6. lim f(x)=-o00

T—>x0 T—>x0 r—>x0—0

7. lim f(x)=-o00 8. lim f(x)=+o0 9. lim f(x)=+o00

x—x0+0 x—x09-0 x—xo+0
10. lim f(z)=A 11. lim f(x)=A 12. lim f(z) = -oo

13. lim f(x)=-00 14. lim f(z) = +oo 15. lim f(x) =400

Haiire onpeesnenne npejena dyaknun f(z) npu z - zg.

Haiite ompenenenne uempepsiBaoit dbyuknuu f(z). Chopmynupyiite TeopeMy 0 HENPEPHLIBHOCTH
dbyukuun f(2).

Cdopmynupyiite Teopemy o mpeaene BeKTopHo# dyukmuu. TeopeMmbl 0 mnpejese KOMILIEKCHOMR
(DYHKIIMU KOMILIEKCHOI'O apr'yMeHTa.

CdopmynupyiiTe TeopeMy O CBSA3M IpeJiesa ¢ OJHOCTOPOHHUMHE IIPEIeIaMHU.
CdopmynupyiiTe Tpu ompese/ieHnsT HEITPEPHIBHON (DYHKIUN B TOUKE (.

Teopema 0 HEIPEPBIBHOCTH CYMMbI, IPOU3BeIeHus U dacTHOro ¢dyuknuii. Chopmynupyiite Teo-
pPeMBbI O HENPEPBIBHOCTU CJOYKHON (PYHKITNU, OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIHII.

[Ipusenure Kiraccudukanuio Touek paspoiBa pyukmnuu: f: X CR - Y cR.

aiiTe omnpeesienus GeckoHeIHO MaJjoit B Geckoneuno oot (pyuknwuii. IlpuBeaure mpume-
pPbI OECKOHEYHO MAaJIbIX U OECKOHEYHO OOJIBIINX (DYHKIUN B KOHEUHOH M OECKOHEUHO YIAJTEHHON
TOYKaAX.

CdhopmynupyiiTe 1 J0KaKUTE TEOPEMY O CBA3M GECKOHEUHO MaJIoi 1 HeCKOHeTHO OOJIBINOoH (pyHK-
M.

CdopmynupyiiTe TeopeMy O TPOU3BEICHHH OECKOHEYHO MAJIOR M OrpaHuYeHHON (hyHKIHiA.
[TonsTre 3KBUBAJIEHTHBIX OECKOHEYHO MAJBIX U OECKOHEYHO OOJIBITUX (DYHKITHIA.

lnaBuas 9actb OECKOHEYHO MaJIbIX U OeckoHedHO Gosbinux dyuknmit. Kak eé Boraeants?
KaugecTBennoe cpaBHenne 6€CKOHEIHO MaJIbIX (DYHKIIHIA.

KaugecTBennoe cpaBuenue 6eCKOHEYHO OOJIBIINX (DYHKITHIA.

O0bsicHUTe, KAK TPUMEHSIOT SKBUBAJIEHTHBIE OECKOHEUHO MaJjible U DECKOHeTHO Gosbinne (pyHK-
U TIPW OThICKAHUH TIpeiesioB. ChopMyaupyiiTe Teopemy, JTeKallyo B OCHOBE 3TOT0 METO/Ia.

Kak omnpejesnsior 6eckonedHo MaJibie u 6ecKoHedIHO H0Jibiine (DYHKIUU B CIydae
[ XCcR,»>YCcR,?
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IT cemecTp

1. Kakue MaTpubl Ha3bIBAIOTCS COIIACOBAHHBIMU IO pa3MepaM?
2. OnunruTe onepanuo YMHOKEHUS MATPHIL.
3. ComnocraBbre MaTpuvHble Beipaykerus A-B u B - A.
4. Jlaiite onpeaenenne oOpaTHOil MaTpunbl. Kak nmpuMeHstIn oOpaTHy0 MATPHILY B JaHHOM Kypce?
5. Kakue Marpumps! umeror obpatuyio? Kak nailTi siemenT b;; oOpaTHOI MaTpHILI!
6. Kak maiitu marpuiy X us ypapaennsa A- X = B, ecau det A # 07
7. Kak maiitu marpuiy X u3 ypapaennd X - A = B, ecaiu det A # 07
8. TlpuBeaure mpUMepH! JIHHEHHBIX TPOCTPAHCTB (¢ 0GOCHOBAHEEM).
9. JlaiiTre oupejesenne 6a3nuca nN-MEPHOrO JIMHEHHOIO ITPOCTPAHCTBA.
10. [laiiTe ompeaesleHre KOOPAUHAT BEKTOPA B JTUHEHHOM MPOCTPAHCTBE.
11. Teopema o cBejeHuu onepanuii HaJ, BEKTOpAMHU K OIlepalusaM HaJ UX KOOPIUHATAMHU.
12. MaiiTe ompesesieHre MUHOPA MOPSIKA 171 MATPHUITHT A.
13. [laiiTe onpejiejienre paHra MaTpPUILbI.
14. aiite ompegenenne 6A3UCHOTO MUHOPA, OA3UCHBIX CTPOK M CTOJIOIOB MAaTPHUIIBL.
15. Cdopmynupyiite Teopemy 0 Oa3MCHOM MHHOPE.

16. Cdopmynupyiite npapuia, MO3BOJSIONAE ONPENEJNTh JTHHEHHO 3aBUCHMBI CTPOKH (CTOJIOIH )
MaTPHIBI UJIA HET.

17. ChopmyaupyiiTe npaBrIO, MO3BOJSIONEE OMPEIEINTh, ABIAETCS JIM JaHHAST CTPOKA MaTPUILHI
JIMHEHOM KOMOMHAIMEH JIPYTUX CTPOK WU HET.

18. ChopmymupyiiTe TeopemMy 0 HEOOXOIUMBIX W JOCTATOYHBIX YCJIOBHUSIX PABEHCTBA, HYJIIO OMPEIe/IU-
TeJId.

19. Hazosurte npeobpa3oBanus MAaTPUILBI, HE MEHSIONINE €€ PAHTA.
20. Omnwumure TpaKTHYIECKHiT C1OCOO OTHICKAHUST PAHTA MATPHUIIH.
21. [laiiTe ompegeneHne MOIIPOCTPAHCTBA.

22. Kaxkoe /JHHeHHOe TPOCTPAHCTBO HA3BIBAETCS €BKJIHIOBBIM !

23. Kakwue nBa BekTOpa n3 F,, Ha3BIBAIOTCS OPTOTOHAJTHHBIMI?

24. Kak crpouTcsa Marpuiia mepexoaa OT OXHOrO 0a3nca K apyromy?

25. Banummure HGOPMYIIbI, CBA3BIBAIONIME KOOPJAUHATHI OJHOIO U TOIO YK€ BEKTOpa B JABYX basucax (B
mMaTpu9HOi dopme).

26. VYKayKuTe CBOMCTBA MATPHUIIBI MEPEX0OJA OT OJHOI'0 OPTOHOPMHUPOBAHHOTO 6A3MCa K APYTOMY.
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27.

28.

29.
30.
31.
32.
33.
34.

35.
36.

37.

38.

39.

40.
41.
42.
43.
44.
45.
46.

47.

48.

49.

Banummure GHOPMYJIbI, CBA3BIBAIOIINE KOOPINHATHI OJHOTO W TOTO YK€ BEKTOPA B JBYX OPTOHOPMHU-
pPOBaHHBIX 0a3HUCax.

Kakue ¢dopMbl 3anucu cucteMm JuHedHbIX ypaBHeHuit Bol 3HaeTe? 3anuimure cucTeMy B MaTpHU-
HOIl popme.

Jlaiire onpejesienne perieHnsi CUCTEMBbl.

ZLaﬁTe onpegejenund COBMECTHBIX, HECOBMECTHbLIX, OIIpEeAC/IEHHbIX W HEOIIPEACJICHHBIX CUCTEM.
CdopmynunpyiiTe TeopeMy 0 COBMECTHOCTH ITPOU3BOJIHLHON CHCTEMBI JTHHEHHBIX ypPABHEHMIA.
KaKI/Ie JABE€ CUCTEMbBI Ha3bIBaIOTCA SKBI/IBaﬂeHTHbIMI/I?

Opnoponasie CJIAY. Onumure ocobble CBOWCTBA TAKUX CHCTEM.

s KaKMX CHCTeM JIMHeHHBIX YpaBHEeHHI mpuMeHHMO mnpaBuao Kpamepa? 3anumure hOpMYJIbI
Kpamepa.

Kak BBISCHUTD, 9TO CHCTEMA SIBJISETCS ONpeIeeHHON W Heolpe e eHHOM !

Kakune HenzBecTHBIE CHCTEMBI HA3BIBAIOT CBOOOIHBIME, & Kakue — 3apucuMmbivu?! Jls kKakux cu-
CTEM BO3MOYKHA TaKasd KAACCUDUKAIIS !

JlaiiTe ompeneseHne OOIIEr0 W YACTHOTO pelreHuii cucreMbl. st KaKuX CHCTEM BBOISATCS STH
nogaTud’

CdopmynupyiiTe jBe TeopeMbl O CYNIECTBOBAHUU HETPUBHAJIBHBIX PEIIeHUN OTHOPOIHOM cUcTe-
MBI.

aiire onpejiesienne pyHIAMEHTAJILHON CUCTEMbI PEIIeHUH OJITHOPOIHON CUCTEMbI JIMHEHHBIX yPaB-
neruit. CKOJIBKO pernteHuii copepkut ¢.c.p.”?

XapakTepucTuKa U pPerieHne ONpe/Ie/IEHHBIX CUCTEM.

XapakTepucTuka U perieHne HeolpeIeJIEHHBIX CUCTEM.

XapaKTepUCTAKA U PellleHne OTHOPOIHBIX CHCTEM.

aiiTe onpejesenre cOOCTBEHHBIX YUCE U COOCTBEHHBIX BEKTOPOB JIMHEHHOTO OllepaTopa.
BanuimuTe XapakKTepUCTHIECKOe YpaBHeHHe MaTpuIbl A.

Omurure TPoIece OTHICKAHUS COOCTBEHHBIX YHCEJ MaTpuibl A.

Onuimure TPOIEce OThICKAHUSA COOCTBEHHBIX BEKTOPOB MaTpuilbl A.

Haiite onpeaesienne quddepentnupyemoit pyukmun. [lousrus npousBomuoit Mmarpuiisl u audde-
peHIana.

Crpoenne mpousBoHoil MaTpuilkl B caydae f: X € R—Y ¢ R. Heobxoanmoe u jocTaTovqnoe
yeaosue puddepennupyemoctu dyukmuu f: X € R—-Y c R.

Crpoenne mpouspoanoit Mmarpunsl B ciaydae f: X € R, > Y ¢ R. llondTHe 4acTHBIX IIPOU3BOIHBIX.
I'pagnent.
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0.

ol.

02.

53.

54.

99.

96.

57.

28.

59.

60.

61.
62.
63.
64.
65.
66.

67.

68.
69.

Crpoenne nmpow3BoHON MaTpurbl B caydae f: X € R —Y ¢ R,,. Heobxomumoe u gocTaToqHOe
yeaosue puddepennupyemoctu yukimun f: X € R—>Y c R,.

Crpoenne mpou3BonHoit MaTpuisl B cay4dae f: X ¢ R, - Y ¢ R,,. Heobxoaumbie n 10cTaTO9HbIE

ycjioBus jiuddepeHnupyeMocTu pyHKITuit
f:XcR,-YCRu f:XCR,-YCR,,.

Cdopmynupyiite suHeitHOe CBOWCTBO npou3BoAHO. [IpuBeaure nmpuMepsl TPUMEHEHUS] ITOTO
CBOICTBA.

Cdopmyaupyiite npasuia auddepeHIIpoBaHus TPou3BeeHusd 1 yacTHoro. [Ipuseaure nmpume-
pPBI IPDAMEHEHUA 3TUX [TPABUJIL.

Cdopmymupyiite TeopeMy o auddepeHnupoBaiun caI0KHON GpyHukmun. IlpuBeure npuMeps! npu-
MEHEHUS 3TONH TEOPEMBI.

[TousgTie npom3BOAHOM MO HANPABIEHND. 3anumuTe (GOPMYJTY BHITUCTEHNUS TPOU3BOIHON 110 Ha-
IIPaBJICHUIO.

[Tonsgrue nudpdepennupyemoit pyHknuu KoMiiekcHOro nepemennoro. [lpoussoanasd. uddepen-
A

Yenosust auddepeHnupyeMocTi (pyHKIUE KOMILIEKCHOTO epeMenHoro (yeaosus Kommu-Pumana

a2
0z

[Tonsgrue anasurudeckoit pynkuuu. [Ipocreitniue cBoiicTBa anajuTudeckux QyHKIuii.

0).

[lonsiTre MPOU3BOIHBIX BLICIIUX IOPSIIKOB (byHKIHT

f:XScR->YCcRu f:XCR->YCR,.

HOHHTI/IG YaCTHBIX HpOHSBOﬂHbIX BBICIIITUX HOpHﬂKOB. ZLHH KaKHX KJIaCCOB beHK]_[I/II'?'I BBOOAT I3TO
noudrue?

Cdopmynupyiite TeopeMy 0 PABEHCTBE CMEMIAHHBIX YACTHBIX ITPOU3BOIHBIX.
[eomeTpudeckuit 1 MeXaHUIECKUil CMbICT Tpou3BogHol dyukimuu f: X € R —-Y c R.
Kak zamucars gudpdepentman qus pyakmuit f: X CR->Y cRu f: XcCR->Y cR,”?
Kak 3anucars guddepennuan giga dyuknuu f: X € R, - Y € R?

Kak zamucars gudpdepentman qus pyakmun f: X C R, > Y c R,,?

B geMm 3ak/mo4yaeTcst ¢cBOMCTBO MHBApHAHTHOCTH (DOPMBI 3alUCcH 1epBoro gaud depennuana GyHK-
mm f: XCR->Y CcR?

Kak onpegensiorca nuddepenmuanst d?f, df, ..., d"f? 3anummure obmmii Bug quddepennua-
aos d2f, d3f, ..., d"f nna yuknuit f: X € R—Y CR, ecin £ — He3aBUCHMAs II€PEMEHHAS.
Banummre Boipaxkenne aias d2f, ecim f: X € Ry > Y C R.

Banumute popmyy Teitntopa nopsiaka n aid dyakimuil f: X CR—->Y cR u
f:XcR,—->Y cR B aubdbdepennuanbuoi popme.

67

CornacoeaHa Ha noptane Ne 13392



70.

71.

72.

73.

74.

75.
76.
77.

78.

79.

80.

81.

82.

83.

84.

85.

86.
87.

88.

89.

90.

91.

Banummure dopmysy Teittopa mopsiaka n aaa dyaknmii f: X € R - Y € R, ucnoib3yst B 3amnucu
POU3BOIHBIE.

[Tosgcuute, kKak npumensior jpuddepennuan u popmyy Teitopa B IpuOINKEHHBIX BHIYHCICHH-
SIX.

[Tonyuaute popmyny Makiopena s (pyHKIUE €.

0

Cdopmymupyiite npasuio Jlonuraass pacKpbITHsT HEONPeIeTeHHOCTH o

(e 0]
Cdopmynupyiite npasuiio Jlonuranas packpblTUs HEONPEIeJTeHHOCTH —.
(0,@)

Kak packpoirh neonpeaesneanocta 0 - oo, 00, 1, 0oV ¢ momompio npasumia Jlonuramna?
Haiire onpeeserne rouek skcrpemyma jijist yakumit f(x) v f(xy,x2,...,2,).
Cdopmynupyiite HeobxoauMoe yeaoBue sxcrpemyma s Gyukuuit f(x) u f(ry, xe,. .., x,).

Cdopmynupyiite nocrarounbie ycjaoBus sKcTpeMmyMa st dbyHkiwmii f(r), cBs3aHHBIE CO 3HAKOM

f'(x).

Cdopmynupyiite HEOOXOIUMbIE W JOCTATOYHBIE YCJOBHS BBIYKJIOCTH BHU3 (BBepX) rpaduka
byHKINHN, CBA3aHHBIE CO BTOPO#l MPOU3BOTHO.

[Tongrue Touku mepernda W MPaBUIO UX OTHICKAHUS.

Omnuriure mpasmio guddepenmpopanust obpatubix GpyHaknuii. [[puBeguTe npuMepsl IpUMEHEHWS
3TOTO MPABUJIA.

[TokazkuTe HA ABYX-TPEX MpHUMepax Kak MOJyUYeHbl IIPOU3BO/HBIE U3 OCHOBHOW TaOJINIIHI.

O0bsicauTe mapaMerpudeckuii criocod 3amanus gpyuknuit. Onurnmure npasmio auddepernupoba-
HUY TApPaAMETPUYECKH 3aJaHHBIX (DYHKITUA.

[TosicanTe HesiBHBIN cocob 3amannsg yakmui f: X € R - Y ¢ R. [Ipapuno ux auddeperiumpo-
BaHUS.

[Tosicuure HestBHBII crioco0 3amanus pyukimit f: X € Ry - Y € R. [IpaBuio oTbicKaHUsT TaCTHBIX
NPOU3BOIHBIX (DYHKINH, 38 JAHHBIX HEABHO.

SanumuTe ypaBHeHNe KACATEIbHON K KPUBOH MPU PA3JIMIHBIX CIIOCODAX €€ 33 aHus.
YpaBHeHne KacaTeJbHON IIJIOCKOCTH U HOPMAJIM K MOBEPXHOCTH.

Onpegesenne nepoodbpasnoil. Jlokazxkure, 4To J100bIE j1Be IePBOOOPA3HBIE OMHOM 1 TOH »Ke (PyHK-
U OTJINYal0TCAd Ha KOHCTAaHTY.

[Tonsrue neonpeenénnoro nurerpasa. CBoiicTBa HEOLDEJIEJIEHHOIO HHTEIDAJIA.

OyHKINKE KAKOro KJIacca MMeT mepBoobpasmbie? UTo o3Ha4UaoT caoBa '"Hebepyrmuiics mHTe-
rpaJ"?

Tabauna waTerpaaoB. Kak yoeauThes B CIpaBeIInBOCTH (DOPMYJT TaOJIHITHI?
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92.

93.
94.

95.

96.

97.
98.

99.

100.

101.

102.

103.
104.
105.
106.

107.

108.
109.
110.

[Ipocreiitine MeTOIHI UHTETPUPOBAHUS: HEIIOCPE/ICTBEHHOE MWHTEIPUPOBAHUE, METO/I MO/ IBEICHUS
o 3HaK guddepennnasia. [Ipupeaure npumepsl.

Dopmy/ia HHTEIPUPOBAHUS 110 4acTsiM. B Kakux ciydasx eé npumensiior? [IpuBeure npumMepsi.
Orbickanue naTerpasos tuna [ cosax cos Sz dx, [ cosaxsinfzdz, [ sinaxsin Sz dz.

Kakag ¢dpyHKINS Ha3bIBaeTcs ApoOHOI pamuonanbHoi? JlaiiTe onpeiesienre NpaBUIbHON U Helpa-
BIJILHOI pAIHOHAIBLHBIX IpO0Eii.

Kakne parmoHaJbHBIE IPOOW HA3BIBAIOTCS dJIeMEHTAPHBIMEU! MeToabl HHTerpHpOBAHUS JJIEMEH-
TapHBIX JIPOOEIi.

Kak mpeacTtaBuTh paruoHaJIbHYIO IpoOb B BHIE CYMMBI 3JI€MEHTAPHBIX !

[IpaBuia maTErpHpOBaHus BhIpazkeHnit [ sin™ x cos™ x dz, m u n nenste, m > 0, n > 0. MaTerpass
tuna [ R(sinz,cosz)dr.

Nurerpanst tuna [ R(z, Yz, %/x,..., /x)dx, r; — neable MOJ0KUTETbHBIE YAcaa. THTerpasb

THIA
ar +b p1/q1 ar +b p2/q2 ar +b Pn/qn
S () (Y
cr+d cr+d cxr +d

Nnrerpassr, cogepxamme Va2 — 22, Va2 + a2, Va2 — a2

Kak nHalineHbl nHTErpasbl JOIOJTHATEILHON TaOIHIIIbL:

1. [ e dz; 2. [ cos(ax)dx; 3. [sin(ax) dx;

dx dx
7. [ctgadr; 8. f dr_. 9./ du

sing’ cosx’

d
10. /rxcﬂ; 11. [Inzdz; 12. [arctgadr.

[TorsiTHe onpeneéHHOrO HHTETrpaJia. [locTpoeHne HHTErpaIbHON CYMMBI. ['eOMeTpHYecKnit CMBICT
OTIPEJIEJIEHHOTO WHTETPaa.

Kakne ¢pyaknun narerpupyemsr mo Pumany?
CrolicTBa OMpeieIEHHOTO HHTETPAJa, BIDaYKeHHbIE DABEHCTBAMM.
CaoiicTBa ONpe e/ IEHHOTO HHTETIPAJIA, BHIPAYKEHHDIE HEPABEHCTBAMHE.

Teopembl 0 cpeiHeM (CBOFCTBA ONMpPeIeJEHHOTO HHTEIPAJIA).
xX
urerpan ¢ nepeMeHHbM BepxauM npejenom. Cpoitcrsa dynkuuu I(z) = [ f(t)dt.
a

[TousiTHe MHTErpaJia, 3aBHCAIIETO OT MapaMeTpa.
JlokazarenbcTBo hopmysibl Heiorona-Jleiibauna.

PopMyTa HHTETPUPOBAHUS TIO YACTAM JIJIA ONPEIEIEHHOTO HHTETPaIa.
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111.
112.
113.

114.

115.

116.

117.

118.

119.

120.

121.

10.

11.

3aMeHa mepeMeHHBIX B ONMPEIeIEHHOM HHTErpaJie.
Brorauciaenune mioima/ieit puryp B 1eKapTOBBIX KOOPIUHATAX.
Boraucienue JuHbl yTd KPUBOil B JIEKAPTOBLIX KOOP/IMHATAX.

Onuiure MUIMHAPHIECKYO CHCTEMY KOOpanHAT. KoopanHATHBIE MOBEPXHOCTH IHIHH IPHIECKOI
CACTEMBI KOODIWHAT.

Banummure (moayaure) GOPMYIIBI, BHIPAKAOIIHE [eKaPTOBBI KOODAWHATHI TOYKH Yepe3 IHJINH-
JAPHAYCCKHE.

Onumure cepuiecKyo cucTeMy KoopauHat. KoopauHaTHble MOBEPXHOCTU cpeprIecKoil cucre-
MBI KOODJIMHAT.

Banummure (moayunre) (bOPMYJIbI, BRIPAKAOIINE TEKAPTOBBI KOOPJAUHATHI TOUKH dYepe3 ceprye-
CKUe.

JlafiTe ompenenenne ypaBHEHUS TTOBEPXHOCTH OTHOCHTEIBHO JIEKAPTOBOH CHCTEMBI KOOPIWHAT.
Kakue nmoBepxHoCTH M3y4€HbI B JJAHHOM Kypce?

Haiire oupesesienue cdepbl. 3auumure ypasienue cdepbl ¢ uenrpom B touke My(xg, Yo, 20) pa-
auyca R.

Meros ceuennii. Kak ero mpumenstor s ucciaeaoBanus nosepxuocreit? [lokazars wa mpumepe.

Oxapakrepu3syiiTe 1IOBEPXHOCTH, 3ajaBaeMbie ypasaenusmu sujga F(z,y) = 0, F(z,z) = 0,
F(y,z)=0.

IIT cemecTp

[Tonsgrre uaTerpasia no durype. IlocTpoerune uHTErPAIBHON CYMMBI.

CroiicTBa naTerpasa mo gurype.

Boruuciienne KpuBoJIMHEHHBIX HHTEIPAJIOB IIEPBOTO PO/IA.

OpuentupoBanubie KpuBble. BoraucieHne KpUBOJIMHERHBIX HHTEIPAJIOB BTOPOTO POJIA.
[Tonstue BekTopHoro nosisi. Pabora BeKTOpHOIo 10J14.

Hupkynsanust BEKTOPHOTO MOJsg. POTOP BEKTOPHOTO MOJIS.

YemoBusd HE3aBUCUMOCTY KPUBOJUHEHHBIX WHTETPAJTIOB OT MYTH WHTETPUPOBAHUS .
[Torenmuanbabie mos. OTbHICKAHUE MTOTEHITUAA TTOTS.

Kaxk crpourcst naTerpaibias cymma Pumana ot dyuknuu f(2)7 Jlaiite onpepenenue uHTErpaia
Pumana or dyusxinuu f(2).

[Tonyuute BerUMCIUTETBHBIE (DOPMYITBI I f f(2)dz. Obmwmii coaydaii.
L

Teopema Ko gay1a ongHocBsizHol obnactu. HesaBucuMocTh HHTErpaJsia aHaIuTHIecKOi dyHKIUN
OT MYTH WHTETPUPOBAHUS.
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12.

13.

14.

15.

16.

17.

18.

19.

20.
21.
22.
23.
24.
25.

26.

27.

28.

29.

30.

31.

32.

33.

CymtectBoBanue mepBooOpa3noii aist anagurudeckoit pyukiunn. @opmyra Heorona-Jleitbaura.

['eomeTpudecKuit cMBICT JBOWHOTO WHTerpaJia. Berauciaenne JBORHOIO WHTeTpaja B JIeKapTOBBIX
KOOPJINHATAX.

JIBoitnoit mHTErpas B MOJAPHBIX KoopawHarax. [lepexos u3 jgekapToBOil cUCTEMbl KOOD/IMHAT B
TMOJAAPHYIO.

B kakux crydasx ABOWHON HHTerpaJj BBIPArXKaeTcs depe3 MOBTOPHBIA ¢ MOCTOSHHBIMU IIPEIeTAMH
MHTEerpUPOBAHUS !

[eomeTpudecKknit CMBIC TPOWHOTO MHTErpaJja. [ poifHOi HHTErpaI B JIEKAPTOBBIX KOOPANHATAX.

TpoiiHoil wHTerpaJ B HUJIMHAPHIECKON cucTeMe KoopaumHaT. Ilepexon M3 AeKapTOBOH CHUCTEMBI
KOOPJAWUHAT B UJIUHJIPHUUECKYIO.

Tpoitnoit unrerpaJ B cdepudeckoit cucreme koopjaunar. Ilepexo/ u3 jieKaproBoit cucreMbl KOOP-
JITHAT B C(DEPUYECKYIO.

B kakux cydasx TpOHHOI HHTerpaJ BbIParXKaeTcs Yepe3 MOBTOPHBI ¢ MOCTOSHHBIMU IIPETeTAME
MHTEerPUPOBAHUSA !

Dopmyna A BIYUCICHUS TLIOMAIA TOBEPXHOCTH.

Borauciaurebubie poOpMyIbl JIjig MTOBEPXHOCTHOT'O HHTErPa/ia MepBOTO Po/ia.
Beraucaurenpabie hOPMYJIBL 718 MOBEPXHOCTHOTO HHTETPAIa BTOPOTO POJA.

[ToToK BEKTOPHOTO TMOJI Yepe3 TOBePXHOCTh. JluBepreHIus BeKTOPHOTO TOJIS.
Nurerpanbubie hopmyste: ['puna, Crokca, Ocrporpajckoro-Taycca.

[TonsiTre 06BIKHOBEHHOTO JTU(DEPEeHITNATLHOI0 YPABHEHHS MEPBOTO MOPSIKA U €r0 PEIeHUs .

[TocranoBka 3amaun Komu s oOBIKHOBEHHOTO JudpdepeHIHaIbLHOTO YPaBHEHUS [IEPBOTO I0-
psaka. [eomerpudeckas waTepnpeTanus 3aga4uu Ko, [lousTre obiero, 9acTHOrO penieHunii.

OcuoBabie THIB JudHEpPeHITNATBHBIX YPABHEHNNH TEPBOTO MOPSIKA U AJITOPUTMbBI UX DEITeHMI.

Juddepennuanbupie ypapaenus nopsiaka n. Omnpejgesnenune. O61iee u yactHoe peimrenusd. [locta-
HOBKa 3a7a49u Komu 1151 nudbdepeHnuaIbHOr0 ypaBHEHHS 1-0T0 MOPSIKA.

ypaBHeHI/IH BbICHIUX ITOPAJAKOB, NOIIYCKAIOIIUE HHOHUXKEHUE ITOPAJKA U aJIFTOPUTMbI UX pemeHI/Iﬁ.

Jluneitnoe ogHopogHOe muddepennuaibiaoe ypapaenne nopsyika n. Oomuit sug. @.c.p. Crpyk-
Typa OOIIero perreHus.

Jluneitnoe neomHopoaHoe auddepeHinaIbuoe ypapuenue nopsaka n. Odmuit Bug. CTpyKTypa
0b111ero perieHus.

Orbickanne GyHIAMEHTATHLHON CHCTEMBI 1 OOIITEro penreHns JHHEITHOrO 0JHOPOAHOTO auddepen-
MIAJTHHOTO YPABHEHHS MOPIIKA 7. C MOCTOSIHHBIMU KO3 dHImeHTaMu.

[Tog6op YacTHBIX pelieHuil JTHHEHHOTO HEOTHOPOIHOTO YPABHEHHS € IIPABOH YAaCThIO CIEIHAIb-
HOTO BHJA.
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34.

35.

36.

37.

38.
39.
40.

41.

42.

43.

44.

45.

46.
47.
48.

49.
20.
ol.
02.
33.
54.

99.
96.

[Lnan pemenust JIHY ¢ nocrosuubivu kKoddpunmerTamMu n MpaBoit 9acThio CIIENUAILHOTO BH/IA.

JlaiiTe onpejiesienre 9ucJI0BOro psjaa. CXOIUMOCTh U CYMMa YHUCJI0BOrO psjia. [londarue yacTudnoi
CYMMBI W OCTaTKa YHUCJIOBOTO PAJIA.

CdhopmynupyiiTe HEOOXOAUMOE YCIOBHE CXOIUMOCTH YUCJIOBOTrO psaa. Kak ero mpuMeHsIoT mpu
peIeHnn KOHKPEeTHBIX 31247

JlaiiTe onpejiesienne yCJa0BHONH 1 aDCOTIOTHOM CXOMMOCTH. B 1éM 3aK/r0uaeTcst OCHOBHOE OTJINYIHe
YCJOBHO M aDCOJIIOTHO CXOISIIUXCA PSIIOB?

Drasionnble paabl. ChopmyupyiiTe Ipu3HaK cpaBHEHUS B IpeebHONl dhopMme.
Cdopmynupyiite npusnak /lanambepa B npeenbHoi popme.
Cdhopmynupyiite pagukaabublii npusnak Ko B mpeaeabHoOl (dpopme.

JlaiiTe ompeaesieHHe 3HAKOUYEPeLYIOMIerocs psjga u chopmynupyiite Teopemy Jleitbnuma o ero
CXOJAUMOCTH.

aiiTe onpejesienne (PyHKIUOHATBLHOIO paja. [lonarus yacTuuHoil cyMMbl U ocTaTKa (DyHKIHO-
HAJBHOTO PAJA.

Ces13b (DyHKIIMOHATBHBIX W 9UCJIOBBIX PsioB. O0IACTh CXOAUMMOCTH U CyMMa (DYHKIHOHAJIBHOTO
paaa.

JlaiiTe ompenesieHre paBHOMEPHOH CXOMMMOCTH. B 4éM ImpemMyIIecTBO paBHOMEDPHO CXOISAIIAXCS
psaIoB?

HexkoTopbie cBoficTBa paBHOMEPHO CXOALIIUXCS PAJIOB: HEIPEPBIBHOCTD, AHAJIUTUIHOCTD, TIO4/IeH-
Hoe JinbdepeHInpoBaHre U HHTErpUpoOBaHne (pyHKIIHOHAILHOTO psi/ia.

Omuriure o6mumit Bus psaga Oypre 1m0 OCHOBHON TPUTOHOMETPUUIECKON CrCTeMe.
Sanumure GopMyJ1y s OTbICKaHud KodhdUIeHTOB TpUroHoMeTpudeckoro psjia Oypoe.

Cdopmynupyiite Teopemy /lupuxiie o mpeacTaBUMOCTU (DYHKIIUH TPUTOHOMETPUIECKHM PSIIOM
Dypoe.

Bun xosddurnuentos Tpuronomerpudeckoro psjga Oypbe 1T YETHBIX U HEIETHBIX (DYHKITHIA.
Sanumure Buj psijga Pypbe M0 rapMOHHYIECKAM KOJTEOAHUSIM.

[Tonsgrue 06 ammanTyIHOM, (Pa30BOM CIEKTPAX MEPUOANYECKON (DYHKITUN.

Vraxunre cucremy GyHKIUM jid 3amucu psjga Pypbe B KOMILIEKCHOI (hopme.

Banummure psa Oypee B komiutekcHoit ¢popme. Kak Boipakaiorcst ero kodghduiuneHTs?

CrekTpaJ/bHbIl aHAIU3 IePHOANIecKOl DYHKIUU C TOMOIIBIO paaa Pypbe B KOMILIEKCHOH (hop-
Me.

[IpuBeuTe mpuUMepbl KJaaccoB (DYHKIMNE 00pas3yIoNuX JHHEeHOe TPOCTPAHCTRO.

JlaiiTe onpeneeHne MOHATHS Oa3uca a0 OECKOHETHOMEPHOTO JIMHEHHOro MPOCTPAaHCTBA.
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o7.
58.
29.
60.
61.
62.
63.

10.

11.
12.

13.

14.

15.

[laiiTe onpejesieHre MOHITHS CKAJSIPHOTO TTPOU3BEJCHUS JIBYX (DYHKITHI.

JlaiiTe onpemesenre HOPMbI DYHKITUH.

JlaiiTe omnpejenenne OpTOroHaIbHOI CUCTEMbI (PYHKITH.

[IpuBeuTe MpPUMeEpbl OPTOTOHAIBHBIX CUCTEM (DYHKIIHIA.

3anumrure OCHOBHYO TPUTOHOMETPUYIECKYIO CHCTeMY (DYHKIUI. YKaKuTe HOPMY 3THX (DyHKITHIA.
Kak naiitn koddpdunuents! pgia Pypbe 10 TPOU3BOJILHON cucTeMe hYHKITUH?

YUro Ha3bIBAETCS CPeJHEKBaAPATHIHBIM OTKIoHeHneM (yukuuu f(x) or dbyuxiuu g(x)? B uém
3aKJII0UIAETCS IKCTPEMa/IbHOE CBOMCTBO MHOTOUIeHOB Dyphe?

IV cemectp

[TocTanoBka 3a/1auu 1 00IIAasd XapaKTePUCTUKA MOHATHSA HecOOCTBEHHOI'O HHTeIrpaJia. Buasl Hecoo-
CTBEHHBIX HHTerpaoB. Paznumuuns onpeneéHHBIX 1 HeCOOCTBEHHBIX HHTETPAJIOB.

Ompejiesienne HeCOOCTBEHHBIX HHTEIPAJIOB MEPBOIO POJIA HA MPOMEKYTKaX [a,+00), (—o0, b].

Omnpenenenne HeCOOCTBEHHOTO WHTErPasia MEPBOTO POJA HA TPOMEKYTKe (—00,+00), €ro CXoiu-
MOCTb.

dx
HccenenoBaHue HHTErpaJja —.
x
a
Hexkoropbie coiicTBa HECOOCTBEHHLIX WHTEIDAJIOB.

3aMeHa epeMeHHBIX B HecOOCTBEHHBIX HMHTerpajax. CBA3b MexKIy HeCOOCTBEHHBIMU HHTErpaJsia-
MM IIEePBOT0 POJa, HECOOCTBEHHBIMH MHTEIPAJIAMH BTOPOIO POJA, ONPEICJEHHBIMA HHTErPATaMH
(zpumepsr).

[TonsiTHe WHTErpasa, 3aBUCAINETO OT Mapamerpa (IpUMepH).

[Tousitue nnrerpaspbuoro npeobpaszosanusi. OcuoBubie Tepmuibl. HazoBure nu3BecTnbie BaM MHTE-
rpajbHble Tpeobpa30BaHU.

[lonsiTne cremeHHOro Psiga U €ro 00JACTH CXOAMMOCTH.

Teopema 0 pazjioxkenun anajauTudeckoit pyuximu B paj Teitiopa. [IpakTuueckue criocodbl pas-
Jiokenus pyHKIuu B psaji Teitgopa.

[Hounennoe nuddepeHnupoBanre U HHTEIPUPOBaHUE DYHKIIMOHAIBHOTO PTIA.
Kak npumenstor psiabt Teiisiopa B NpuO/JINZKEHHBIX BBIYUC/IEHUASIX !

Kaxk Ha mpakTHKe YCTAaHOBHT aHAJIUTHIHOCTH GyHKIHH! ChopMyaupyiiTe cCOOTBETCTBYIONIHE CBOM-
CTBa U

[Tougarue psina Jlopana. Ero crpoenne. Ob6acts cxonumoctn psaga Jlopana.

[lonsTue Hyas ananuTudeckoir pyHKIUU U ero Kkparnoctu. ChopMmyupyiiTe TeopeMy o 1moBejie-
Hun psaga Teitopa B OKPECTHOCTH M-KPATHOTO HY/Is. Kak mIpakTUiecKn HANTH KPATHOCTD HYJIA?!
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16. [laiiTe onpejesienre 0coOO TOYKN aHAJIUTUIECKONW (DYHKIUU U TTPUBEIUTE UX KJIACCUDUKAIIHIO.

17. XapaxTepucTuKa KOHEUHOI 0cO00 TOUKH C IIOMOIIBIO pa3IoXKeHus B psiaa JlopaHa B OKpecTHOCTH
9TON TOYKH.

18. atw ompenenenne sbidera. OBs3b BbIYETA ¢ pasyokeHueMm B psii JlopaHa.
19. CdopmynupyiiTe TeOpeMy O CBSI3U MKy HYJISIMH U MOJIOCAMHU.

20. 3anumure HOPMYITy BBIUUCIEHUS BBIYETa OTHOCHTEIBHO IIPOCTOTO TOJ0ca (1Be dopmyJis). 3a-
nuimute (GOPMYJy BBIUYUCICHHUS BbIYETA OTHOCUTEIHHO M-KPATHOTO MOJIIOCA.

21. CdopmynupyiiTe OCHOBHYIO TE€OPEMY O BBIUETAX.

22. Kak npuMeHAOT BBIYETHI /I BBIYUC/IEHUS] WHTEIPAJIOB 110 3aMKHYTOMY KOHTYPY?
23. Boramcirenne HecOOCTBEHHBIX HHTEIPAJIOB ¢ ITIOMOIIBIO BHIYETOB.

24. Kak maxomsar "oboparnoe npeobpasopanue Jlamrmaca" ¢ MOMOIIBI0 BHIYETOB?

25. Pemenue simneftubix audepennuanbHbiX YpaBHEHUN ¢ TTOCTOSTHHBIMEU Koddpunmertamu orepa-
TOPHBIM METOJIOM.

26. Kakue Bor 3naere criocobbl OTbicKaHus OpurnHaJa 1mo ero n3obpaxkenuio? [losicaure, Kak npume-
HATH TAOJIUIY OPUTMHAJIOB U M300parkeHuil U cBOiiCTBa mMpeodpa3oBanusd Jlammaca.

27. Jlaiite onpejeserne To9ek (JOKATBHOrO) KcTpemyma st dyukimun f: X € R, - Y cR.

28. CdopmynupyiiTe u JOKaKUTE HEOOXOIUMOE yCa0BHe IKcTpemyma g pyukmuit f: X € R, - Y c R.
3anummuTe 370 YCJAOBHE ¢ IIOMOIIBIO TPOU3BOAHON u auddepernaia.

29. CdhopmynupyiiTe U JOKazKHTE JTOCTATOYHBIE YCI0BUA dKcTpemyMma dpyukmnuit f: X € R, - Y c R
C TMOMOIIBIO TTpUpAIeHust (DYHKINH.

30. CdopmynupyiiTe u mOKa)KuTe JOCTATOUHBIE YCa0BHSA dKcTpeMmyMma dyukmuit f: X C R, - Y cR
C TIOMOIIBIO BTOPOTO gauddepeniuala.

31. IlonoxkuTeIbHO ¥ OTPHUIIATEIBHO OIpeeeHHble KBaapaTudnbie ¢popMbl. ChopMmyaupyiite Kpu-
repuit CujibBecTpa HOJIOZKUTETHLHO U OTPHUIIATEIHHO ONPEICICHHON KBAAPATHIHON (POPMBL.

32. OmnmmuTre caydail, KOTaa X0OTst Obl OJMH W3 TJIABHBIX MHHOPOB PaBeH HYJ10. BO3MOXKHO JIH B 3TOM
caydae OXapaKTeph30BaTh TOUYKY "momo3puresbHyio" Ha sKcTpemym?

33. Tlousitue ycaoaoro sxcrpemyma dbynknuit f: X € R, - Y € R. Cuocodbl OTBICKAHKST YCJIOBHOTO
SKCTPEMYMa,

34. HaiiTe omnpejenenue Touek ryiodaabHOro sxcrpemyma g dyuaknun f: X € R, - Y C R, eé nau-
DOJIBITEr0 ¥ HAUMEHBIIETO 3HAYCHUH.

35. Cnocobsr rpaduyueckoro npeacrasaenns pyuknuii f: X € Ry — Y € R. Kak OyayT npeacraBaeHbl
JIOKAJTbHBIE SKCTPEMYMbI (DYHKITHIT, T7100a/IbHbIE SKCTPEMYMbl (hYHKIIHAH !

36. CdopmyaupyiiTe TeopeMbl, TO3BOJSIONINE PEMATh 33Ja9y OTHICKAHUS HANOOIBITEr0 U HAUMEHb-
Iero 3HaveHunit GyHKIUKE Ha 3aMKHYTOM MHOXKecTBe B caydae f: X € R, - Y cR.
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37. OmuimuTe aITOPUTM OTHICKAHUST HANOOTHITIETO U HAMMEHBITIEro 3HaYeHn (PYHKIUN HA 3aMKHYTOM
MHOXKecTBe B ciydae f: X € Ry > Y cR.

4 MeTtoaunvdeckue mMaTepuaJIbl

Jlns obecriedenns mporiecca 00ydeHnsT U PeleHust 3a/1a49 00y YeHHs UCIOJIb3YIOTCs CJIe/IyIOIne Ma-
TePHUAJIBI:
MeTOMIECKHE MATEPUAJIbL, OIPEJIEISIONIIe TPOTeyPhl OlleHUBAHUS 3HAHUI, YMeHUil, HABBIKOB H (HJIH )
OIIBITA JEeATE/JbHOCTH, XapaKTepPU3YIONUX dTalbl (POPMUPOBAHUS KOMIETEHIIH, B COCTaBe COIJIACHO
OYHKTY 12 pabodeil mporpaMMbr:

OcHoBHag JuTreparypa

1. Marazunaukosa A.JI., Marazunankos JI.11. Jluneitnas anredpa. Anamurudaeckas reoMeTpusi: yaeo-
noe nocobue. — Tomck: TYCVP, 2010. - 176 c. http://edu.tusur.ru/training/publications /2244

2. Marasunanukos JI.I., Beictmag matemarura III. PyHKIIUN KOMILIEKCHOTO MepeMeHHOTO. Psibl.
WuTerpanbubie npeobpasoBanus: yuedHoe nocodue. - Tomck: TYCVP, 2012. - 206 c.
https://edu.tusur.ru/publications /2258

3. Marasunuukos JI.11., Marazuaaukos A.JI. duddepennuanpioe ncancaenue: yuebnoe mocobue. -
Tomck: TYCVYP, 2007. - 191 c. http://edu.tusur.ru/training/publications /2246

4. Eabnos A.A. Esbrnoa T.A. Unrerpasnpaoe ucaucienue: yaebuoe mocodue. - Tomck: ib-Konrent,
2013. - 138c. https://edu.tusur.ru/training/publications/6063

5. Enbmos A.A. Ensroa T.A. Jludpdepennnanvubie ypaBuenus: yaedHoe mocobue. - Tomck: Db
Konrent, 2013. - 104c. https://edu.tusur.ru/training/publications /6062

6. IMlesenen FO.I1. Iuckpernas maremaruka: yaebuoe mocobue - CII6.: Jlans, 2008. — 592 c.
http://e.lanbook.com/books/element.php?pll _id—437

JdomosHnTEIbHAA JIUTEPATypPA

1. Beknemumer /I.B. Kypc anamuTuueckoit reomerpun u JuHeiHOil aareopni: ydueonuk. - CII6.:
Jlaub, 2015. - 445 c. http://e.Janbook.com/books/element.php?pll id=58162

2. @uxrenrosnl] ['\M. Kypc muddepenrnuanbaoro u unrerpaabuoro ucuuciaenus. B 3-x tr. Tom 1:
yuaeOnuk. - CII6.: Jlann, 2016. - 608 c. http://e.lanbook.com /books/element.php?pll id=71768

3. @uxrenrosnl] [\M. Kypc muddepenrnuanbaoro u uarerpaabuoro ucuuciaenusd. B 3-x tr. Tom 2:
yaebnuk. - CII6.: Jlanb, 2016. - 800 c. http://e.lanbook.com/books/element.php?pll id=71769

4. @uxtenrosnn WM. Kypc auddepennmnanbaoro u unrerpaabioro ucauciaenus. B 3-x tr. Tom 2:
yuebnuk. - CII6.: Jlanb, 2009. - 657 c. http://e.lanbook.com /books/element.php?pll id=409

5. Hemunosuu B.I1., Moxenos B.II. Iuddepennuaibubie ypaBuenusd: ydeonoe mocobue. - CII6.:
Jaub, 2008. - 277 c. http://e.Janbook.com/books/element.php?pll id=126

6. [lerpymko 11.M. Kypc Boicmeit maTremaTuku. Teopust pyHKIHH KOMILIEKCHON TepeMeHHOM: yueo-
uoe mocobue. CII6.: Jlamb, 2010. - 364 c. http://e.Janbook.com /books/element.php?pll id=526
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IlpakTuyeckue 3aHATHA TPOBOAATCHA MO yUEOHBIM MOCOOMSAM:

1. Marasunaukos JI.1. Marasuaaukosa A.JI. Beicmas maremaruka I. Ilpaktukym mo JuHeiHOI
asrebpe W aHATUTHYECKOH reomerpun: Yuebuoe nocobue. - Tomex: TYCVYP, 2007. - 163 c. (97
9k3.) http://edu.tusur.ru/publications/37

2. Marasunaukos JI.I1. Marasuaaukos A.JI. Beicmag maremaruka I. [Ipakrukym mo audgdepen-
HUAJIBHOMY HcUHCaeHuio: Ydebnoe mocodoume - Tomck: TYCYP, 2007. - 212 c¢. DK3eMILIAPOB B
oubanoreke TYCYPa: 99.

3. Enpnos A.A. Exbnosa T.A. UaTerpanbaoe ncunciaenune: yaedbnoe mocoone. - Tomcek: Dab-KoHTeHT,
2013. - 138c. https://edu.tusur.ru/training/publications/6063

4. EnprioB AA. Easnosa T.A. JTluddepentnnaibabie ypaBuenus: yaeouoe mocodbue . - ToMck: Db-
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