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MUHUCTEPCTBO OBPA30BAHMS M HAYKH POCCHICKOM ®EJEPALIMIUA
®enepanbHOE rocyJapCTBEHHOE OIOIKETHOE 00pa30BaTENbHOE YIPEKICHHE
BBICIIETO IIpodeccHoHaTBHOTO 00pa3oBaHUs

«TOMCKHH I'OCYIAPCTBEHHbI YHUBEPCUTET CUCTEM YTIPABJIEHHS Y PAJIVMOSJIEKTPOHMKM»

(TYCVYP)
Y TBEPKJAIO
Hpoptyp no y4eOHoii pabote
/- 4 IL. E. Tposin
PS> oFf 2016

PABOYAS IPOTPAMMA YYEBHOU JUCUUILIAHBI
MATEMATHKA

YpoBeHb 0CHOBHOIH 0Gpa3oBaTe/IbHOM NporpaMmsel  GakajlaBpuaT
HanpasJienne(st) noaroToBkH (cneunajbHocts) 27.03.02 YnpasiieHune KauecTBOM
MNpodunn(u) "YnpasneHue KauecTBOM B UHGOPMALIIOHHBIX cUCTEMAX"

®opma 00yyeHus: ouHas

®@akyabTeT MHHOBaLMOHHBIX TexHonorud (PUT)

Kadenpa Vmpasnenue uaHoBaumsmu (YU)

Kype 1,2 Cemectp 1,2,3

Y4eOHblii n1aH HaGopa 2013, 2014, 2015 roaa

Pacnpenenenne paGouero BpemMeHH:
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1. | Jlexumn 18 18 18 54 | yacoB
2. | JlaGopaTopHbie paGoTbi 18 18 36 | uyacos
3. | HpakTuyeckue 3ansaTHs 18 18 18 54 | yacoB
4. | Kypcosoii npoext/pagora (KPC) (ayauropHasy) yacoB
5. | Bcero ayAMTOPHbIX 3aHATHI (Cymma 1-4) | 36 54 54 144 | yacoB
6. M3 unx B MHTEPAKTUBHON (opme 8 8 8 24 | yacoB
7. | CamocTosTenbHas pabora ctyaenros (CPC) | 36 54 54 144 | yacoB
8. | Beero (6e3 3x3amena) (Cymmas7) | 72 | 108 | 108 288 | yacoB
9. | Camoct. pa6oTa Ha NOAroTOBKY, CAa4y 3K3aMeHa 36 36 36 108 | yacoB
10{ O6was TpyA0eMKOCTb (Cymma89) | 108 | 144 | 144 396 | wacoB

(B 3a4eTHBIX eguHULAX) | 3 4 4 11 | 3ET

And. 3a4eT He MPeIyCMOTPEHO

Ik3ameH 1, 2, 3 cemecTp

Tomck 2016
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nportokot Ne 283  or« 5 » 5 2016 |

JIucr coryiacoBaHmid

PaGouast mporpamMma cocraBiieHa ¢ yueToM TpeboBanuii denepansroro I'ocynapcrBeHHOro 06paso-
BaTeJBLHOro CTanxapTa Beicmiero obpasosanus (OPI'OC BO) mo Hampasneruto noarorosku 27.03.02
«YmpasieHue KaueCTBOMY, yTBepx)aeHHoro 06.03.2015r., Nel177

paccMOTpeHa M yTBepXKAeHa Ha 3acenanuu kagenpsl 05 mas 2016 r., mpotokon Ne 283

A
Pa3paboTunk: noneHT kadeapsl MaTeMaTHKA ) A7, A.JI. Mara3uHHUKOB

3aB. kadeapoi MaTeMaTHKH %J\/ A.JI. MarazuHHEKOBa
7

PaGoyas mporpamMma corjiacoBana ¢ (paxyabTeTOM, POQUIHPYIOLIel U BRITyCKaroel kadexpamMu
HaIIpaBJICHUs MOJTOTOBKY (CIEUAIBHOCTH).

Jexan OUT zZ //f é(/// I'.H. Hapumanosa
3aB. mpodmmpyromei

kadempoit YU i l/ldeyy/ I'.H. Hapumanosa
3aB. BHITyCKarOIeH

kadenpoit YU . ,/%/ I'.H. Hapumanosa
OKCIIepPTHI:

npodeccop kadenpsl % ///

mareMatuku TYCYP A.A. EnpnioB

TIOLIEHT Kadeapsl _
VU TYCYP @Zf«‘/ﬁ“ ; ILH. JlpoGor

CornacoeaHa Ha noprane Ne 8492



1. Hesan u 3a1a4u JUCHUILIHHBI: DOPMUPOBAHUE MATEMATHYECKON KYJIbTYPhI CTYICHTOB, H3yYe-
HHUEC OCHOBHBIX MAaTECMAaTUYCCKUX HOHHTHﬁ, X B3aUMOCBA3U U pa3BUTHUSA, OBJIAJICHUC COBPECMCHHLIM arlapa-
TOM MaT€MaTH4YeCKOro aHajau3a JJisl AalIbHEHIIero UCIIOJIb30BAHUS B IPYTUX 00IaCTAX MAaTEMaTHYECKOTO
SHAaHUA U JUCHUIINIMHAX €CTCCTBCHHOHAYUYHOT'O COACPIKaHMA.

2. Mecto qucuumiuabl B cTpykrype OOII: [ucuummmna «MaTemMaTuka» OTHOCUTCS K 0a30BOi ya-
ctu auciuiuinH b1b ocHOBHO# 00pa3oBaTenbHON TTporpamMmsl. it U3y4eHUsl Kypca MaTeMaTUKH HE00XO0-
IMMO  3HAaHUE Kypca MaTeMaTWKH cpeaHed mkosbl. OCBOECHHE MaTeMaTHKH HEOOXOAWMO ISl U3Y4EHUs
CHelHATbHBIX TUCIUIUINH, U3YYaIOlUX KOHKPETHbIE 3a7]aud YIpaBIeHUS KauyeCTBOM B MH(POPMALMOHHBIX
CUCTEMaX.

3. TpeGoBaHus K pe3yJibTATaAaM OCBOEHHUS THCUMIIIMHBI
BeimmyckHUK 10/DKeH 001a1aTh CIeTyIONMMA KOMIETCHIIUAMHU:
OK-7 — cioCOOHOCTBIO K CAMOOPTaHU3AIMK U CaMO0OPa30BAHHUIO.

B pe3yJsibTaTe 0cBOEHUS JUCHUILUIMHBI 00yYAIOLIUIICA JOJI/KEH:

3namp: OCHOBBI JTMHEWHOW anreOphl, aHAIUTUYECKON I€OMETPHUM, MAaTEeMAaTHYEeCKOro aHaiu3a, (QyHKIMiMA
KOMIUIEKCHOTO [IEPEMEHHOI0, TEOPUH PSAIOB.

Ymems: ucnonpzoBaTh MaTeMaTHYECKME€ METOJbl B OCBOCHUHM APYTUX TUCLMIUIMH, MPETYyCMOTPEHHBIX
y4eOHBIM IIJIAHOM, pelICHHE MPO(ECCHOHAIBHBIX 3a1a4 Ul CAMOPEATH3aLUH.

Bnaoems: MaTeMaTH4eCKUM anmnapaToM B MOJICIIMPOBAHUH TEOPETHUECKOTO U SKCIEPUMEHTAIBHOIO UCCcie-
JIOBaHUi1; HABBIKAMH CaMOOPTaHU3aLMHU U CaMOOOPa30BaHUs B PEIICHUN MAaTEMAaTHYECKUX 3a/1a4.
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4. O6beM TUCIUIUTMHBI ¥ BUIBI Y4eOHON pabOThI
O6ma${ TPYAOCMKOCTb AUCHUILIMHBI COCTABJIACT 11 3ayeTHBIX (SP10%0:05008

Bun yue6HOit paboThl Beero 4acos CemecTpsl
1 2 3
AyauTopHsle 3aHATHS (BCero) 144 36 54 54
B tom uncae: - - - -
Jlekuun 54 18 18 18
JlabopatopHsie pabotsl (JIP)
ITpaxktryeckue 3ausTus (I113) 36 12 12 12
Cemunapsl (C)
Komnoxsuymsl! (K) 6 2 2 2
Kypcogoii npoexT/(pabota) (aynuTopHas HarpysKa)
Jlpyaue 8udvl ayoumopHoii pabomoi
KonTtpossHbIe paboThl 12 4 4 4
CamocTosiTe1bHasi padoTa (Bcero) 144 36 54 54
B ToMm uncne: - - - -
Kypcogoit mpoekrt (pabota) (camocTosiTensHast pabora)
PacuerHo-Tpaduyeckue paboTHI
Pedepar
Hpyeue 6udvl camocmosmenvroi pabonvl
M3ydeHne TeOpETHYECKOT0 MaTepHaa, MOAr0TOBKA K paKTHIe- 64 16 24 24
CKHM 3aHATHSIM
[MonroToBka Kk ceMHHapaM, KOJUTOKBIYMaM H J1a00OPaTOPHBIM 38 10 14 14
Pemenwue 3aga4. [1oaroToBKa K KOHTPOJIBHBIM U 1a00PATOPHEIM 42 10 16 16
pabotam
By npoMexkyTO9HOM aTTecTaluy — SK3aMeH 108 36 36 36
O01mas TpyI0eMKOCTh Jac 396 108 144 144
3auetrneie Enmanmer TpymoeMkocTH 11 3 4 4
5. Conepikanue QU CHUNTHHBI
5.1. Pa3gespl AMCHUMIVIMHBI M BU/IBI 3aHATHIA
= E % E = % “’2 E L\g
Ne = s = E 2| 5 o = sl g %\ dopmupyemble
W HaunmenoBanue pazjena IUCHUILIMHBI g L§ E IC:‘& = 2 @ g = g 3 KOMIIETEHLIUH
= = 8 8| &~ 22| 5° (OK)
Z | SF &
1. | DnemMeHTH BEKTOPHOI anreOpsl M aHATUTHYECKOH 4 4 6 14 | OK-7
T€OMETPHH.
2. | DneMeHTHI IMHEHHOM anreOpbl: MaTPUIIBL, ONpe/ie- 3 3 10 16 | OK-7
JIMTEJIH, CHCTEMBI JIMHEHHBIX YpaBHCHUIL.
3. | DnemeHTHI TUHEHHOM anreOphl: TMHEHHbIE OlepaTo- 4 3 4 11 | OK-7
PBI U KBaAPATHYHBIE HOPMBIL.
4, BBenenue B ananus. 3 3 6 12 OK-7
5. | AnddepennpanbHoe ucuncieHne GyHKIUN OTHON 4 S 10 19 | OK-7
MIepEMEHHOM.
6. | AnddepennmanbHoe HcHUcIeHe QYHKIMA MHOTHX 4 4 2 8 18 | OK-7
MIepEMEHHOM.
7. | MHTerpanpHOE UCUHCIICHHE QYHKIIMU OHOM U ABYX 7 8 8 22 45 | OK-7
IIepeMEHHBIX.
8. | OObIkHOBeHHbIE A PepeHInaTbHBIE YPaBHEHHUSI. 7 6 8 24 45 | OK-7
9. | Yucnossle, QyHKIMOHAIBHBIE M CTENICHHBIC PSIJIBL. 10 18 10 28 66 | OK-7
10. | KommekcHble yucia U AelCTBUS HaJ HUMH. DJle- 8 8 26 42 OK-7
MEHTBI TEOpHH (YHKIMH KOMIUIEKCHOW IIepeMEHHO.
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5.2. Conep:xanue pa3eoB IMCUUILIAHBI (110 JIEKIUSIM)

No HaunmenoBanue Tpynoem- Popmmpyembie
ConeprkaHue pa3zienos KOMITETCHINN
n/m pa3znenos KOCTb (4ac.)
(OK)
Cemectp 1
1. | DneMeHTHI Bek- CkansipHOe, BEKTOPHOE U CMELIAHHOE IPOU3BEICHHS BEK- 4 OK-7
TOpHOM anreOpsl | TOPOB. YpaBHEHUs JIMHUH Ha IUIOCKOCTH. [IpsiMast TMHUS Ha
U aHaJIUTU4ecKol | mnockocTu. IImockocTs u npsimast B mpocTpaHcTBe. Kpusbie
TEOMETPHH. BTOPOTO MOPSIIKA.
2. | Matpuus! u Matpuns! u aevictBus Hax HuMH. OIpenennuTeNs mopsaKa 3 OK-7
OTIPENCTTUTEIH. N. MuHOp M anreOpamdyecKoe NOMOJHEHHE. BrraucieHue
Cuctemsl muHel- | ompenenuteneii. OOparHas MaTpuna. Pemenne MaTpUIHBIX
HBIX ypaBHEHUH ypaBHeHuid. Panr marpunel. Kimaccudukanus cuctem -
HEHHBIX aJre0panvyecKuX YpaBHEHUH U MX PEIICHUS.
3. | JIuneitable Bek- JluHeWHO 3aBHCHMbIC W JMHEHHO HE3aBHCHMBIE CHCTEMBI 4 OK-7
TOPHBIE IIPO- BekTOpoB. JIuHelHble npocTpaHcTBa. ApHpMeTHUecKue
ctpaHcTsa. JIu- BEKTOpHBIC NMPOCTPAHCTBA. ba3zuc m KOOpAUHATEI BEKTOpa.
HEWHbIN omnepa- ®dopmyIiel TIepexoia OT OJHOTO 0asuca K Apyromy. JIuHe-
TOp U €ro MaTpu- | HbIi onepaTop U ero Marpuna. CoOCTBEHHbIE Yncia U co0-
na CTBEHHBIE BEKTOPHI IMHEHHOT0 onepaTopa.
4. | Beenenue B ana- | IIpenen nocienoBarensruoctu. [penen ¢pynkunu. Teopembl 3 OK-7
3 o npenenax. HenpepsiBHOCTH (hyHKITNMH. Toukn paspsia
(yaxann. CBOWCTBa HeNMPepHIBHBIX QyHKIWA. [1epBoIii 1
BTOPOH 3aMeyaTesIbHbIe MPEAENbl U UX CIeACTBHA. becko-
HEYHO MaJble 1 OeckoHeuHo Ooinbmne. CpaBHEHHE OecKo-
HEYHO MasbIX (pyHKIuMi, Hopsaok MaiocTu. ' maBHas 9acTh
0OecKOHEYHO Masloi ()YHKIIHH.
5. | duddepenun- [Monstue nponsBoaHo# QyHKIMH. ['eoMeTpuieckuii U Me- 4 OK-7
aJIbHOE MCUUCIIE- | XaHUYECKUH CMBICI MPOU3BOAHON. [Ipou3BoiHAS CIIOKHOU
HUE QYHKIHH 1 o0patHoit ¢pyHkuuii. [IpaBuia BIYHCICHHS TIPOU3BO/I-
onHOI nepemeH- | HbIX. Tabnuua npousBoaHbIX. Juddepenmpyemas GpyHk-
HOM us ¥ ee quddepennman. MuapuanTHocTs Gopmbl 1ud-
(hepeHIana neporo nopsaaka. [Ipon3BoaHbIe BBICIINX
nopsiikoB. OCHOBHBIC TeOpEeMbI TU(GePEHIMATBHOTO HUC-
yucnenus. [Ipasuio Jlonurans. MOHOTOHHOCT ¥ TOUKH
IKcTpeMyMa (GyHKIUHU. BrImykiocTs rpaduka GyHKIHH.
Touxn nepernba. Acummnrorsl. [lonHOE Hccae0BaHNE
(hyHKIMH ¥ TOCTpOSHHE TpaduKa.
Cemectp 2
6. | Huddepenun- [MousiTue yactHoit nponsBoaHoM. [Tonsitue nuddepenuna- 4 OK-7
apHOe ucuucie- | sa yHkuuu. [IponsBonHbie u nuddepeHImanbl BEICHINX
HUE QYHKIHH MOPSIAKOB. DKCTpEeMYM (YHKIIMH HECKOJIBKUX NTEPEMEHHBIX.
MHOTHX Tepe- Heob6xoaumble 1 1ocTaToYHbIE YCIOBHS SKCTPEMyMa.
MEHHBIX YcnoBHBIH 3kcTpeMyM. Hanmensiee 1 HanbosbIIee 3Ha-
4yeHus! QyHKIUH B 00J1aCTH.
7. | UHTerpansHoOe Heonpenenennstit uarerpan. [Ipasuna nHTErpupoBaHusl. 7 OK-7
HCUUCIICHUE Ta6smua naTerpanos. Iloasenenue nox 3nax nuddepen-
¢yHKMy ogHOW | 1mana. MHTerpupoBanue o yactsM. MHTerpuposanue
U JIBYX IlepeMeH- | mpocTedmmx apodeid. IHTerprupoBaHne pannoHaIbHbIX
HBIX npobeit. UHTerprpoBaHue HPPAMOHATBHBIX U TPUTOHO-
MeTpudeckux ¢pyHkumid. OnpenenéHusiiit mTerpas. Hecob-
CTBEHHBIE HHTETPalIbl ¢ OECKOHEYHBIMH Ipeenamu. He-
COOCTBEHHBIE HHTETPAJIBI OT HEOTPAaHMYCHHBIX (YHKINH.
[Ipu3HAKHE CXOANMOCTH HECOOCTBEHHBIX HHTETPAJIOB.
JIBOWHOM M KpUBOJIMHENHBIN UHTETPAJIbL.
8. | OOBIKHOBEHHBIE JuddepernnansHpie ypaBHEHHS IEPBOTO MOPsAKA. YpaB- 7 OK-7
i depeHnnanb- | HeHUS ¢ pa3essIoIMMUCS IepeMeHHbIMU. JInHelHbIe,
HBIE YpaBHEHUS OJTHOPOJTHBIE ypaBHEHHMs. Y PaBHEHUS B MOJIHBIX I de-
peHIuanax. YpaBHEHHUs BBICIINX MTOPSIKOB, IOITyCKAIOIINE
MOHIDKEeHHUE Topsika. Teopust MMHEHHBIX quddepeHnnas-
HBIX ypaBHeHHH nopsinka N. CucteMbl TMHEHHBIX audde-

5
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PEHINANBHBIX YpaBHEHHI.

Cemectp 3
9. Yucnosele, Yucnossie psaapl. CXOAUMOCTB B CyMMa psifia. AOcomoTHas 10 OK-7
(G YHKIIMOHATb- U YCJIOBHAsI CXOAMMOCTh. HeoOxoaumMoe ycioBre CX0IUMO-
HBIC U cTernieHHbIe | cTH. CBOICTBA aOCOMIOTHO CXOIAIUXCS paoB. [Ipu3Haku
PAABI a0COJIFOTHON CXOIUMOCTH. 3HAKOUEPETYIOIIUECS PSIIIBI,

npusHak JleiiOnnna. @ynknuonansHble psabl. O0acTh
cxogumoctu. PaBHoMmepHas cxoaumocTts. [IpusHak Beiiep-
mrpacca. CBOHCTBAa paBHOMEPHO cxXomsamuxcs psamos: Cre-
neHnble psanel. Teopema AGerns. Psn Teinopa. [prmoxe-
HHE CTEIICHHBIX PSAAOB K MPHUOIIKCHHOMY BBIIHCICHHIO
3HaYCHUH (QYHKIINI 1 MHTETPaJIOB.

10. | KomrutekcHsie JleiicTBUS ¢ KOMIUIEKCHBIMH YUCIIaMH B alreOpandecKo, 8 OK-7
grcia. JJIeMEHTHl | TPUTOHOMETPHUIECKO 1 IokazarenbHoi popmax. Bossene-
Teopun QyHKUMI | HUE KOMIUIEKCHOTO YHCJIa B CTENEHb U M3BJICYCHUE KOPHS
KOMIUIEKCHOM U3 KOMIUIEKCHOTO 4nciia. YUCIoBbIe MOCIe0BaTeNbHOCTH
NepeMEeHHOH Y YHCJIOBBIE PsIJIbl HA KOMIUIEKCHOM muockoctH. [ToHsTre
(yHKIIMM KOMIUIEKCHOTO TiepeMeHHoro. [Ipon3BoaHas
(YHKIMH KOMIUIEKCHOTO NIepeMeHHOr0. [IoHsATHE aHannTH-
yeckol GpyHkumu. OcooObie Touku. MHTErpan or GyHKIuH
KOMIUIEKCHOTO nepeMeHHOro. MHTerpansHbie GopMyItsl
Komm.

5.3. Pa3nesibl AMCHMILNIMHBI M MEKIMCUMILIMHAPHBIE CBSA3HU ¢ 00eCeYnBAMMMU (MPeAbIAYIIMMHI) U
o0ecnieyuBaeMbIMH (NMOCJAEAYIOUUMH) JUCHUNIMHAMHA

Ne | HammenoBanune obecrieunBaeMbIX (mocienyrommx) | Ne Ne pa3nenoB gaHHOW AMCIUILTHHEI U3 Tabn.5.1, 11 KoTo-

1/ JHCIUIIIAH PBIX HEOOXOIMMO M3yUSHHE 00ecTIeunBaromuX (peablIy-
I myX) ¥ o0ecreynBaeMbIX (TOCTEAYIOMNX ) TUCIUIINH
1 2 3| 4 5 6 718]19]10 | 11
1. | ®usuka + + + + + + |+ | + +
2. | Teopus BeposTHOCTEH M MaTeMaTHYeCKasi CTaTH- + |+ ]| + + + |+
CTHKa
3. | ®unaHcOBBII aHANU3 + + + + + +
4. | CratucTHYecKHe METOBI B YIIPABICHUN Kade- + + |+ + + + |+ |+ |+
CTBOM
5. | DxoHOMHKA + + +
6. | Merpouorus u ceprudukarms + + +
7. | CpencTsa u METOJIBI YIIPABJICHHS KAYECTBOM + + |+ + + + |+ |+ |+
8. | MeHemKMeHT + +
9. | CucteMHbli aHAJIM3 U IPUHSITHE PELICHUI + + +
10. | Metposorust U cepTudHKaIs + + +
11. | UadopmanmonHoe obecnieyeHne 6a3bl JaHHBIX + + +
12. | YnpaBieHre HHHOBAIIMOHHBIMH POEKTaMHU + |+ + + |+
13. | BceoOriiee ynpaBieHre KaueCTBOM + + +
14. | AuckpeTHas MaTeMaTHKa + |+ + + + |+ |+ |+
15. | MapkeTusr + |+ + +
16. | Mertoabl U CpeACTBa H3MEPEHHIA, HCITBITAHUH KOH- + + + +
Tpos
17. | UadopmannoHHbIE TEXHOJIOTHH B YIPABICHUH + + + + +
Ka4eCTBOM M 3aIluTa HHPOpMaIHn
18. | YnpaBieHue KaueCTBOM MPOrPAMMHBIX CUCTEM + + +
19. | TIporpaMMHasi HHXKEHEPHsI + + +
20. | OcHOBBI O0ecIIeueHNs] KAYeCTBOM + + +
21 | OcHOBBI TEOpHH IICTIEH + + | + + + |+ |+ +
22 | Teopus unpopmaimu + + +
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5.4. CooTBeTcTBHE KOMIIETEHUMH, ()OPMHUPYEMBbIX MPH U3YUYEHUH JUCUMUIIJIMHBI, 1 BUIOB 3aHATHIA

IIepeuens Bunel 3ansatuii DopMBbI KOHTPOJISL
KOMIETeHIMH II JIa6 | p. KP/KII | CPC
OK-7 + + + + OTBer Ha nmpakTHYecKoM 3aHsaTHU. OTYeT 1o Taboparop-

HBIM paboTtam [IpoBepka koncnekta. Komrokeuym. Kon-
TponbHas paboTa. DK3aMeH.

JI — nexuwus, [Ip — npakTiHueckue u ceMuHapckue 3ausatus, Jlab — maboparopusie padotsl, KP/KII — kypco-
Bas pabora/mpoekt, CPC — camocrosiTensHas paboTta cTyIeHTa

6. Metoabl u GopMbI OPraHu3amum 00y4eHust

TexH0J10rMy HHTEPAKTHUBHOIO 00y4YeHHs MPU Pa3HbIX opmax 3aHATHII B yacax

Dopbl  Eo— [IpakTnue- Tpenunr
MeTox! (ac) CKHe/CeMHUHApCKHe Mactep- Bcero
3ansTus (4ac) KJacc (4ac)
[Ipe3eHTanuu ¢ UCIOJB30BaHUEM Pa3IaTOUHBIX MaTe-
pHaJIoB, CIAIOB, MYJIbTUMEIUITHBIC IPE3CHTALINH C 6 6
00CYKICHUECM.
Pabora B xoMaHze 3 3
«Mo3roBoii mTyp™M» (aTaka) 2 2
Pabora B rpynmnax 2 2
BricTymuienue B posin 00y4aromiero, 2 2
3amaHus Ha CaMOCTOSTEIBHYIO paboTy 6 6
TecTnr 3 3
VToro MHTEpaKTUBHBIX 3aHATHUI 24 24
7. JlaGopaTopHbIi NPAKTUKYM
Ne Ne pasnena HanmenoBanue 1a060paTopHbIX padoT Tpyno- Kowmrerenuuu
/i IUCIUTIINHBI €MKOCTh OK,
n3 tadu. 5.1 (uac.)
Cemectp 2
1 5,6 HccnenoBanue Touek pa3pbiBa (YHKIHUN U OCTPOEHUE 4 OK-7
rpaduKoB.
2 7 Brruncnenne nuomaan niockon GUrypel. 4 OK-7
3 7 Brruncinenme o0bEMOB Tell. 4 OK-7
4 7 Brruucnenue mioniaay noBepxXHOCTH. 6 OK-7
Cemectp 3
5 9 [TpubnmxEéHHOe BhIYMCIIEHNE 3HAUeHUNH (QYyHKIUH C TOo- 4 OK-7
MOIIbIO CTEMEHHBIX PSJIOB.
6 7,9 [IpumeHeHne CTENEeHHBIX PAIOB K BBIYMCICHHUIO OIpe- 4 OK-7
JeNEHHBIX UHTErPaJIoB.
7 9 Paznoxxenne Gynkmuii B psiabl Teitnopa n Maxksopena. 4 OK-7
8 8,9 WuterpupoBanue auddepeHnnanbHbIX YypaBHEHHH C 6 OK-7
TMOMOIIBIO PSIOB.
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8. IpakTHYecKkue 3aHATHS (CEMHUHAPBHI)

Ne
n/n

Ne paznena
ACIUIIIN-

HBI U3 Ta0.

5.1

Tematvka IpaKTHUECKUX 3aHATHI (CEMUHAPOB)

Tpyno-
€MKOCTh
(gac.)

Komnerenmnuu
OK, IIK

Cemectp 1

1.

1.

JeiictBus Hag BekTopamu. CKalsipHOE, BEKTOPHOE W CMEIIaHHOE
MPOU3BEACHUS BEKTOPOB. IIpsimMast THHMSA HA MIOCKOCTH. [ImocKoCcTs.
IIpsiMasi B IpoCTpaHCTBE.

OK-7

[HeiictBus Han maTpuuaMu. Beruucnenue onpeaenureneid. Haxox-

JIeHHe 00paTHOM MaTpHIEL. PemeHre MaTpUIHBIX ypaBHEeHUH. Panr
MaTpuupbl. Pemenne HeonpenenéHHpIX cucteM. Pemenue oqHopoa-
HBIX CHUCTEM JINHEWHBIX YPAaBHEHMUII.

OK-7

JluHeiHO 3aBUCHUMBbIE U JIMHEHHO HE3aBUCUMbIE CUCTEMBI BEKTOPOB.
Basuc 1 xoopanHaTel BekTopa. @opMysibl epexoa oT OAHOTO Oa-
3uca K Apyromy. JIuHeiHsli oneparop u ero marpuia. Co6cTBeH-
HBIE YHCJIa U COOCTBEHHBIE BEKTOPHI IMHEHHOTO Omeparopa.

OK-7

OyHKIMKU: 001aCTh OIpEAeIeHHs U OCHOBHBIE 3JIEMEHTapHbBIE CBOM-
crBa 1 rpaduku. Cnoxnas Qynkuus. [TlocienoBatenbHOCTb U ee
npenen. [Ipenen dpynkuun. Berancnenue npenenos gpynxumu. He-
MPEPBIBHOCTH (DYHKIIMH U TOUKH pa3pbIBa QyHKIUH. beckoHedHO
Mauble 1 OeckoHedHO Oompime GyHKIuN. CpaBHEHHE OECKOHETHO
MaJlbIX.

OK-7

[IpousBoaHnast pyHKIMH. Berancienne npon3BoaHbIX U tuddeper-
ranoB (pyHKINY. Beraucinenne mpon3BOJHBIX BBICIINX MTOPSIIKOB.
IIpasuno Jlomuransa. MccnenoBanne GyHKINIT HA MOHOTOHHOCTD U
IKCTpeMyM. HaxoskaeHne mpoMeKyTKOB BBIITYKIOCTH TpaduKa
¢yHkIuM 1 To9ek nepernda. HaxoxaeHne acuMITOT rpaduka
¢dyukiuu. [TonHoe uccnenoBanre GYHKIUU U OCTPOCHUE rpaduKa.

OK-7

Cemectp 2

6.

Brruncrienne 9acTHBIX MPON3BOAHBIX U AU(depeHnnanoB GyHKIUN
HECKOJIbKUX TIEPEMEHHBIX. BBIYHCIICHHE YaCTHBIX IPON3BOTHBIX
BBICIINX MOpsAAKOB. HaxosxneHne skcTpeMyMa (QyHKIHMH HECKOIIb-
KUX TIepeMeHHBIX. Haxoxk/IeHne ycIoBHOTO SKCTpeMyMa (QYHKIMN
HECKOJILKUX TIepeMeHHBIX. HaxoxkeHne HauMeHbIIero 1 HanboJIb-
IIEro 3Ha4eHUH (QYHKIIMY HECKOJIBKHUX NEPEeMEHHBIX B 00JIACTH.

OK-7

Brruncnenue HeonpeneneHHbIX HHTETPaaoB METOAaMU MIOABECHUS
oA 3Hak JuddepeHnmana 1 THTErpupOBaHMUS 110 YacTsIM. M 3aMeHsl
nepemeHHBIX. Dopmyrna HetoTona-JIeitOnuma. HecoOcTBeHHBIE HH-

terpaisl 1-ro u 2-ro poxa. J|BoiHbIE M KPUBOJIMHEHHbBIE HHTETPAJHI.

OK-7

JuddepeHnuanbabie ypaBHEHHS IIEPBOTO MOPsAKA. Y PaBHEHHS C
pa3AemsIomUMICS IepeMeHHbIMY. JINHEHHbIE U OJHOPOHBIE YPaB-
HeHusl. YpaBHEHHs B TIOJIHBIX Auddepennnanax. Jinnensie qud-
(hepeHIaTBHBIC YpaBHEHHS MTOPSAAKA N C MOCTOSHHBIMU K03 du-
reHTaMu. CHCTeMbl TMHEHHBIX TudepeHInaIbHbIX YpaBHEHHUI.

OK-7

Cemectp 3

9.

Yucnossle psiabl. AGCOMOTHAS U yCIIOBHAs cxoauMmocTb. Mceneno-
BaHME Ps/I0B Ha A0COJIIOTHYIO M YCIIOBHYIO CXOANMOCTH (TIpU3HAKH
cpaBHenus, J{'Anambepa, Kommn, Jleiionua). @yHKIMOHATBHBIE
psapl. O61acTh CXOAUMOCTH (PYHKIIMOHAIBHOTO psiaa. PaBHOMepHas
cxogumocts. IIpu3nak Beliepitpacca paBHOMEPHOH CXOAUMOCTH
psnoB: CTeTieHHBIE PSAABI, pagIuyC M HHTEPBAJI CXOAUMOCTH CTETICH-
Horo psga. Psan Teinopa. [lpunokeHue cTeneHHbIX pAIOB K NMPHU-
OIIKEHHOMY BBIYMCIICHUIO 3HAYCHUH (DYHKIMH M HHTETPAJIOB.

10

OK-7

10.

10.

JleiicTBUS ¢ KOMIUIEKCHBIMH YHCIIaMH B areOpandeckoi U TPUro-
HOMeTpHuieckoi Gpopmax. BozBeieHre KOMIIIEKCHOTO YUCTa B CTe-
MIeHb U M3BJICYCHNE KOPHS U3 KOMIUIEKCHOTo uncia [lonstie hyHk-
UM KOMILIEKCHOrO nepeMenHoro. E€ mpousBoaHas. AHanuTH4e-
ckue ¢pynkun. OcoOble ToukH. MHTErpan oT pyHKIHNH KOMILIEKC-
Horo nepemenHoro. Murerpansusie popmyssl Koy,

OK-7

8

CornacoeaHa Ha noprane Ne 8492




9. CamocTosiTe;ibHasi padoTa

No No pazne- TeMaTuka caMOCTOSTEILHON pabOThI Tpyno- Kowmre- KonTtpons Beimon-

T1/T1 JIa JTCIIH- (Oemanuzayus) E€MKOCTh TEHITUH HEHHS PabOTHI
IUIMHEI U3 (uac.) OK, IIK (Ompoc, Tecr,
a6 5.1 JIOM.3aJ[aHue, U T.]1)

Cemectp 1

1. 1. CamocTosaTenbHOE H3yUeHHE TeM: aredpa reoMmeTpuye- 6 OK-7 Omnpoc Ha MpaKTH-
CKHX BEKTOPOB, KPUBBIE U TOBEPXHOCTHU 2-TO MOpAIKa YECKHX 3aHATUAX.
MOJrOTOBKA K NPAKTUYECKUM 3aHATHUAM IO TeMaM: CKa- KonTtponsHas pa-
JIIPHOE, BEKTOPHOE U CMEILIaHHOE ITPOU3BEACHUS BEKTO- Oora.
posB. IIpsimMas nuHud Ha wockocTy. Ilnockocts. Ilpsamas
B nipocTpancTBe. [1oAroToBKa K KOHTPOJILHOH padoTe.

2 2 W3ydeHne TeopeTH4ecKoro MaTepuaa, oAroToBKa K 10 OK-7 Omnpoc Ha NpaxkTH-
MIPAKTUYECKUM 3aHATHAM IO TeMaM: ASUCTBHS Haa MaT- YECKHX 3aHATUAX.
pHLIaMH, BEIYUCIICHUE OTIPEAeInTeNei mopsaka N, 06- KonrponsHas pa-
paTHas MaTpHIla, PeleHHe MaTPUIHBIX YPaBHEHUH, CH- 6ota. UanuBuIy-
CTEMBI JITHEHHBIX YPaBHEHUH, PAHT MaTPHUIIBI, TOPEMA O JIBHOE 3aJIaHUeE.
6azncHom MuHOpe, Meton Kpamepa u meron ["aycca Komnoxsuym.
pEILICHHUs CUCTEM JIMHEHHBIX ypaBHEHHH, pEIlICHUE OTHO-

POJHBIX CUCTEM JIMHEIHBIX YPABHEHUH

3 3 CamocrosaTenbHOE U3yUeHHE TeM: «ApHU(PMETHICCKIES 4 OK-7 Onpoc Ha npakTu-
BEKTOpHBIE M €BKIIMIOBBI IIPOCTPAHCTBA, KBAPAaTHUHBIC YECKHX 3aHATUAX.
(bopMBI, IpHBEZICHUE KBAaAPATUUHON (POPMBI K INIaBHBIM KonTtponsHas pa-
ocsiM». M3yueHne TeopeTndeckoro MaTepuana , Hoiro- 6ota.

TOBKA K IPAKTUYECKUM 3aHATUAM. TEMBbI: INHEITHO 3aBU-
CHUMBIC U JIMHEITHO He3aBUCUMBIE CUCTEMBI BEKTOPOB,
0a3uc ¥ KOOPMHATHI, POPMYIIBI IEPEX01a, HAXOKICHHE
MaTpHIB! IHHEHHOTO onepaTopa.

4 4 CamocTosTeNnbHOE N3yYeHNE TEOPETHUECKOTO MaTepua- 6 OK-7 Ompoc Ha MpaKTH-
na. Temsl: 3neMeHTapHBIe (QYHKINH, UX CBOWCTBA U Tpa- YECKUX 3aHATHIX.
¢buKy; crnoxxHas QyHKIHUS; TOCIeJ0BATEIbHOCTH: apud- KonrponbHas pa-
METHYECKasi U TeOMETPUIECcKast IPOTPECCHH, HIIEMEHTHI 6ora.

TEOPHUU MHOXECTB.

W3y4yeHne TeopeTHIecKoro MaTepuaia, IoAroToBKa K
MIPAKTUYECKUM 3aHATHAM. PeneHne 3aad4, MoAroToBKa K
KOHTpoJbHOIH padote. Temsr: IIpenen mocnenoBaTensHO-
cru. [peaen Gpyukiuu. [TepBoIii, BTOpoii 3aMeuaTeIbHbIC
npesenbl U UX ciieAcTBHs. HenpepblBHOCTh QyHKIUH U
TOYKH pa3pbiBa QyHKIMH. beckoHeYHO Malible 1 OecKo-
HeuHo OoJpline QyHKmMU. CpaBHEHHE OECKOHEYHO Ma-
nbIX. Perenue 3a1a4 1o BceM TeMaM, MOJroToBKa K KOH-
TPOJBHOM pabore.

5 5 W3y4yeHne TeopeTHIecKoro MaTepuaia, IoAroToBKa K 10 OK-7 Omnpoc Ha MpaKTH-
MIPAaKTHYECKUM 3aHATHAM. Pemenne 3a1a4, moAroToBKa K YECKUX 3aHATHIX.
KOHTpOJbHOH padote. Temsr: [IpousBonnas u gudde- KouTponbHas pa-
penman ¢pyakuun. [Ipoussoausie u quddepeHnnans 6ota. UnnuBuIy-
BhICIINX NOPsAKoB. [IpaBuio Jlonurans. MOHOTOHHOCTB aNbHOE 3aJ]aHuUe.

1 3KcTpeMyM (pyHKIHA. BeImykitocTs rpaduka QyHKITHH.
Touku nmepernda. AcumnToTs! rpaduka pyaxuuu. [Tomr-
HOE ucclefoBaHne GYHKINU U IOCTPOCHKE TpaduKa.
Pemenue 3ama4 mo BceM TemMaMm, MOATOTOBKA K KOH-
TPOJBHOM pabore.
6. 1-5 IToaroroBka u cjiava dK3aMeHa 36 OK-7 OneHka

Cemectp 2

7. 7. CamocTodATeNbHOE U3yUeHHe TEOPETUIECKOro MaTepua- 8 OK-7 Omnpoc Ha npaxkTH-
na. Temsr: [IponsBoanas marpuna. Anddepennupopanue YECKUX 3aHATHIX.
HESIBHO U MAapaMETPUUECKH 3aJaHHBIX (DYHKITHH. KonrponbHas pa-
W3ydeHne TeopeTH4ecKkoro MaTepuana, oaAroToBKa K 6ota. JlabopaTop-
MpaKkTHUEeCKUM 3aHATHSAM. Tembl: [loHsiTHE YacTHOM mpo- HbIE pabOTHI
n3BogHOM. [TonsiTre muddepennuana pynkuu. [Tpons-

BOHBIE M T HEepEHITHATBI BBICIINX TOPSAIKOB. DKCTpE-
MyM (yHKIHH HECKONBKHX nepeMeHHbIX. Heobxoaumbie
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U IOCTaTOYHbIE YCIOBHs KCTpeMyMa. Hanmenblnee u
HanOoJbIIIee 3HAYCHNS QYHKIIMH B 00JIaCTH.
Pewrenue 3a1a4 o BceM TeMaMm, HOATOTOBKA K KOH-
TPOJILHOM paboTe.

CaMocCTOSTENNbHOE N3yYEHNE TEOPETHUECKOTO MaTepra-
na. Tembl: UIHTErpHpOBaHe HPPALMOHAIBHBIX U TPUTO-
HOMETPHYECKUX (QYHKIMH, TBOWHBIE U KPUBOJIMHEHHBIC
WHTETpajbl.

W3y4yeHne TeopeTHIeCKOro MaTepuaia, IoAroToBKa K
MIPaKTHYEeCKUM 3aHsATHAM. Tembl: HeonpeneneHHs1ii HH-
terpai. [IpaBuia unrerpuposanust. [logBeaenue nox
3HaK nuddepennmana. MuTerpuposanue no yactsim. Mu-
TErpupoOBaHKE IpocTeHmX Apodeit. HecobcTBeHHBIE
HHTETPabl ¢ 0ECKOHEYHBIMH TIpenenaMu. Onpenenés-
HBII HHTErpasl. HecoOCTBeHHBIE HHTETPAIBl OT HEOrpa-
HUYEHHBIX QyHKIHUA. [Ipu3Haku cXoquMOCTH HEco0-
CTBEHHBIX MHTETPAJIOB.

Pemenne 3agau mo BceM TeMaM, HOATOTOBKA K KOH-
TPOJILHOI paboTe U KOJUIOKBHUYMY.

22

OK-7

Omnpoc Ha MpaKTH-
YECKUX 3aHATHIX.
KonTtpomnsHas pa-
6ota. Komoksu-
yM. JIaGoparop-
HBIE pabOTHI

CamocTosTeNIbHOE N3yYeHNE TEOPETHYECKOT0 MaTepua-
na. Tembl: CrcTeMBbI TMHEHHBIX AU HEepeHIINATBHBIX
ypaBHEHUN. M3ydyeHne TeOpeTUuecKoro MmaTepuana, noa-
rOTOBKA K MpakTudeckuM 3ausatusM. Tembr: JJuddepen-
LHaJbHbIC YPaBHEHUS MIEPBOTO TMOPsAKA. Y paBHEHUS C
Pa3eNIOIUMHUCS IEPEMEHHBIMHE, JINHEHHBIE, OJTHOPOI-
HBIE U B NOJHBIX qudepeHnnanax. Y paBHEHUS BBICIINX
TIOPSIIKOB, JIOMTyCKAIOIINE MOHIDKEHNE ropsiika. Teopus
TMHEHHBIX quddepeHnnansHbIX ypaBHEHNH mopsinka N.
IMoxroToBka K KOHTPOJIBHOH padorTe.

24

OK-7

Omnpoc Ha NpaxkTH-
YCCKUX 3aHATHAX.
KonTtponsHas pa-
6ota.

10.

7-9

HOZ[FOTOBKa " cjada 3K3aMCHa

36

OK-7

OreHka

Cemectp 3

11.

N3yueHne TeopeTHUecKoro MaTepuaa, MoAroToBka K
MIPaKTUYeCKUM 3aHATHAM. Temsl: Uncnossie psagsl. Cxo-
JUMOCTh U CyMMa psiia. AGCONIOTHAS B YCJIOBHAS CXO-
nuMocth. Heobxoammoe ycnosue cxonumoct. CBoiicTBa
abcommoTHO cxoasamuxcs psoB. [Ipu3Haku abcomoTHOH
CXOIUMOCTH. 3HaKo4YepeyIomuecs pspl, npu3Hak Jlei-
Onuna. PyHKHoHaNbHBIE Psibl. OOMaCcTh CXOANMOCTH.
PaBnomepnast cxonumocts. [1pusnak Beliepitpacca.
CaolicTBa paBHOMEPHO cXosmuXxcs psioB: CTereHHbIe
psnel. Teopema Abers, pagmyc u HHTEpBal (KPYyT) CXO-
qumoctu. Pap Teiinopa. Ilpuioxennue CTENEHHBIX PAAOB
K MPUOJIMKEHHOMY BBIYHCIICHUIO 3HAUYCHUH QYHKITUNA U
HHTErpajioB. Pemenne 3a1a4, MoAroTOBKa K KOHTPOJIb-
HOM1 paborte.

28

OK-7

Omnpoc Ha NpaxkTH-
YCCKHUX 3aHATUAX.

KonTtponsHas pa-

6ora. Jlabopatop-
HBIE pabOTHI

12.

12.

JleficTBUSI ¢ KOMITJIEKCHBIMU YHCIIAMU B alIreOpanvecKkoi
1 TPUTOHOMETPHUYECKON U ITOKa3aTeIbHOH popmax. Bos-
BeJICHHE KOMIUIEKCHOTO YHCJa B CTETIEHb W U3BJICUCHHE
KOpPHS M3 KOMIUIEKCHOTO 4Hcia. M3ydeHnue TeopeTnyie-
CKOT0 MaTepuaa, MoJAroToBKa K MPaKTUYEeCKUM 3aHITH-
sM. Temsbr: [TonsiTne QyHKIMM KOMIUIEKCHOTO IIepeMEeH-
Horo. [IpousBosHas GyHKIMHM KOMIUIEKCHOTO TIEpeMeH-
Horo. [TonsTre ananmurnaeckort Gpynkunu. MaTerpan or
(YHKIMM KOMIUIEKCHOTO TIepeMeHHOr0. HTerpanpHas
¢dhopmyna Ko, OcoObie TOUKH.

26

OK-7

Omnpoc Ha MpaKTH-
YCCKHUX 3aHATHUAX.
KonTponbhas pa-
6ora.

13.

11-12

HOZLFOTOBK& " cJjada 3K3aMCHa

36

OK-7

OrneHka

10. IlpumepHasi TeMaTHKAa KypPCOBBIX IPOEKTOB (padoT)

11. PeiiTuHroBasi cucTeMa JJisi OlEeHKH YCIeBAeMOCTH CTY/IEeHTOB

10
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11. PeiliTnHroBas cucTeMa JJIsl OIEHKH YCIIEBA€MOCTH CTYIE€HTOB

Ta6auna 11.1 BamibHbIE OLEHKH AT 31€EMEHTOB KOHTPOJIS.

MakcumaneHblii | MakcumanbHeli | MakcHMabHBIR
OneMeHTHI yueOHOM nestens- | 6ayut Ha 1-yto KT | Gann 3a nepuon 6an 3a nepuop, | Beero 3a
HOCTH C HavyaJla CeMecCT- mexnay 1KT n mexnay 2KT u na CEMECTP
pa 2KT KOHell CeMeCTpa
ITpemuaibHble 6aJUIBI 5 5 10
KoHTponbHble paboThl Ha Npak- 20 20 10 50
THYECKHUX 3aHATHAX
Konnoksuym 10 10
HTOro MakCHMyM 3a nNepuoa: 25 25 20 70
Cnaya 5k3aMeHa (MakCHMYM) 30 30
HapacTalmum HTOroM 25 50 70 100

DK3aMeHalHOHHEIH GIIET COAEPIKHUT MO IBa TEOPETHYECKUX BOMpoca (o 6 6aJU10B) M MO ABa NPAKTHYECKHX 3alaHKA
(no 9 6aoB).

Ta6auua 11.2 [epecyer 6a10B B OIIEHKH 332 KOHTPOJIBHBIE TOYKH

BaJjibl Ha AaTy KOHTPOJILHO# TOYKH OueHka
> 90 % ot MakcCHMaJbHOM CyMMBI GawioB Ha gaty KT 5
Ot 70% 10 89% OT MakcHMMaJIbHOM CyMMBI 6asioB Ha gaty KT 4
Ot 60% 10 69% OT MakKCHMaJIbHOM CyMMBI 6aiuioB Ha naty KT 3
<60 % oT MakcUMaJIbHOM cyMMBI 6aiutoB Ha gaty KT 2

Tabauna 11.3 — [Nepecyet cymMmmbl 6aJUI0B B TPaAUIMOHHYIO H MEXAYHAPOJHYIO OLEHKY

Hrorosasi cymma 6aj110B, yYYHTBIBAET yCNEIHO
Ouenka ('OC) CAAHHBIH FK3aMeH Ouenka (ECTS)
5 (oTH4HO) (3a4TEHO) 90 - 100 A (oTIH4HO)
4 (xopormo) 85-89 B (ouyeHb xoporo)
oporuo 75 -84 C (xopomo)
(3a4TeHO) 70-74
3 (YHOBIETBOPHTEIIBHO) 65 - 69 D (ynosnersoputessHo)
(3a4TeHo) 60 - 64 E (mocpeacTBeHHO)
2 (neyRoBeTBOpHTENLKO), Huxe 60 6anios F (HeynoBieTBOpHTENBHO)
(He 3a4TEHO)

12.1 OcHoBHas JIUTEpaTypa

Cemectp 1

1. @uxrenronsy I'. M. Kypc auddepeHHansHOro ¥ HHTErpalbHOTro HCUHCIeHUs: yueOHuK 11 By3oB: B3 T. — T.
1. — M.: ®usmamiur, 2006. - 679 c. Dx3emruiapor B 6ubnnoreke TYCVYPa: 100.

2. ®uxtenronsi I''M. Kypc nuddepeHimansHOro 1 MHTerpaisHoro ucuncinenus. Yue6uuk. B 3-x tr. — T.1. - CII6:
Jlane, 2016. — 608 c. http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=71768

3. MarasunnukoBa A. JI. JIuneiiHas anreOpa. AHaIUTHYecKas reoMeTpus: Yue6Hoe nocobue / MarasunHukoBa A. JI.,

Marasunnukos JI. K. — 2010. 176 c. https://edu.tusur.ru/training/publications/2244

Cemecrp 2

1. ®uxrenronsy I'M. Kypc auddepeHuraisHOro H HHTErpaJIbHOroO HCUUC/IeHHUs: yueOHuK s By3oB: B 3 1. — T. 2. -
M.: ®usmariur, 2006. — 863 c. Oxzemiuiapo B 6ubauoreke TYCYPa: 100.

2. Marasunnukos JL.H., MarasunnukoB A.J1. Beicinas marematuka II. luddepenumansHoe ucuuciaenue. — Tomck:
TYCYP, 2007. - 191 c. https://edu.tusur.ru/training/publications/2246

3. EnsuoB A.A. HUnrerpansHoe ucuucienue. uddepeHimanbHble ypaBHeHHs: ydeOHoe mocobue /  A.A. Enpuos,
T.A. EnsuoBa. — Tomck: TYCVYP, 2007. — 263 c. Ox3emiuisipoB B 6ubnuoreke TYCVYPa: 100.
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Cemectp 3

1. TlanTenees, A.B. Teopus ¢pyHKIMI KOMIUIEKCHOTO NEPEMEHHOTO H ONEPALIMOHHOE MCYMCIIEHHE B MIPUMEpax M 3a-
nadax [OnexTpoHHEIH pecypc] : yuebHoe mocobue / A.B. Ilantenees, A.C. AkumoBa. — DnekTpoH. gad. — CII6. :
Jlans, 2015. — 447 c. — Pexxum noctyna: http://e.lanbook.com/books/element.php?pll_id=67463

2. Tucemenneiit JI. T.Koncnekr nekuuii no Beiciueif matemaruke: B 2 u./ Y. 2: Tpuauare nate nekumit. M.: Aii-
puc-IIpecc, 2007. —251 c. Ok3emmisapoB B 6ubauoreke TYCVYPa: 59.

3. Marasunnukos JL.U. Beiciias matemaruka III. @yHKIMM KOMIUTEKCHOTO NepeMeHHOT0. Pspl. UHTerpansHele npe-

obpasosanui. — Tomck: TYCYP, 2012. — 206 c. https://edu.tusur.ru/training/publications/2258

12.2 TononHuTenbHas IUTEpaTypa.

Cemectp 1
1. Byrpos . C. Bsicmas MateMaTHka: y4eGHUK 1uis By30oB: B 3 T./ SI. C. Byrpos, C. M. Hukonsckuit; pen. B. A.
Capouuunii. T. 1: DneMeHTsI THHEHHOM anre6ps! M aHaMUTHYeCKON reomeTpun. — M.: Jlpoda, 2006.— 284 c. k-

3eMIuLpoB B 6ubnuoreke TYCVYPa: 31.

2. MarasunnukoB JLU. TIpakTHkyM Mo JIHHeiHOM anreGpe 1 aHAIUTHYECKOH reoMeTpHH: YueGHoe nocobue / JLH.
Marasunnukos, A.JI. MarasuanukoBa - Tomck : TYCVYP, 2007. — 162 c.

Okzemiutapos B 6ubnnorexe TYCVYPa: 100.

3. JLH. MarasunHuKoB MaTtemaTHKa /Ui FyMaHHUTapHBIX, 3KOJIOTHYECKHUX U 3KOHOMUKO-FOPHIMYECKUX CHIENHATBHO-
creit: yue6Hoe nocobue / 0. I1. IlleBeneB. ToMckuii rocyapcTBEHHbIH YHHBEPCUTET CUCTEM YIIPABIIEHHS H PaaHo-
aneKTpoHHKH. - Tomck : TYCVYP, 2007 - Y. 1. - 259 c. Ok3eMmsapsl Bcero: 98.

Cemectp 2

1. Marasunnukos JL.H. IIpaktakyM no auddepeHunansHoMy ucunciaeHuo: Yuebuoe nocobue / JL.U. MarasvHHMKOB,
A.JL. MarazunnukoB. - Tomck: TYCVYP, 2007. — 212 c. Ok3emmuiapos B 6ubnuorexe TYCVYPa: 100.

2. Byrpos S1. C. Beicuias MatemaTuka: yue6Huk s Byso: B 3 1./ . C. Byrpos, C. M. Hukonsckuii; pen. B. A. Ca-
noBHUuHH. (Bricmee o6pasoBanue. CoBpeMeHHbIH yueGHHK). — T. 2: TuddepeHiuansHOe 1 MHTErpaIbHOE HCUHCIE-
Hue. — M.: Jlpoda, 2005. — 509 c. Sxzemmisapos B 6ubnuorexke TYCVPa: 31.

3. JIabopaTopHBIi MPakTHKYM MO MaTeMaTHKe : PyKOBOACTBO K BBINOMHEHHIO J1aGOPaTOpHBIX paGoT / MarasMHHHUKOB

A.JL.—2016. 14 c. — Pexxum noctyna: https://edu.tusur.ru/training/publications/6076

Cemectp 3

1. JLH. Mara3uHHuKOB MaTeMaTHKa 1J11 I'yMaHHTapHBIX, SKOJIOTHYECKUX U 9KOHOMHUKO-IOPHANYECKHX CTIELHATILHO-
creii: yue6Hoe nocobue / 10. I1. 1lleBenes. ToMckHit rocyIapcTBEHHBIH YHUBEPCUTET CUCTEM YIIPABIEHHA H PaHoO-
371eKTpoHHKH. - Tomck : TYCVYP, 2007 - Y. 2. - 244 c. Ox3emmnapsl Beero: 101.

2. Epoxuna A.I1. MeTonuyeckue peKOMEHIalHH M0 BHINOMHEHHUIO TabopaTopHbix pabot. — Tomck: TYCVP, 2012. —

Pexxum moctyna: http://math.tusur.ru/book/erohinal.doc

12.3 IIpakmuueckue 3anamua npo8odAMCA no y4eGHbIM ROCOOUAM:

Cemectp 1

1.Mara3unnukoB JLU. Bricmias Matematuka 1. IIpaktukym no nuHeiiHoil anrebpe M aHAINTHYECKOH TeOMETPHH:
Vyebnoe nocobue / JI.U. Marasunuukos, A.Jl. MarasunnaukoBa. - Tomck: TYCVYP, 2007. - 162 c. Dx3eMIutsaps! Bee-
ro: 97.

2. bexnemuiena JLA., bexiemumes JI.B., IlerpoBuy A.JO. u ap. C60pHHUK 3324 O aHATUTHYECKOH reOMEeTpHH JIH-
HeliHo# anre6pe u. CI16: Jlans, 2016. — 496 c. http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=72575
Cemectp 2

1. Marasunnukos JL.W. Beiciias matematuka II. ITpaktiukym no auddepeHuyansHOMy HcHHCaeHUIO: YueGHOe moco-
6ue / JL.U. MarasunHukoB, A.JI. MarasuHHukoB; MuHuctepcTBo obpaszoBanus Poccuiickoii deneparmu, ToMckuii
roCy/apCTBEHHbIH YHUBEPCUTET CHCTEM YIPaBJIE€HHA U PaAHOdNeKTpoHUKH. - Tomck: TYCVP, 2007. - 212 c. Ok3ewm-
TUIApBI Beero: 99.

2. EnsuoB A.A. IIpakTHKyM N0 HHTErpajJbHOMY HCYHCIIEHHIO U AU depeHLHaTbHBIM YpaBHEHHAM : yyeOHoe nocobue
/ A.A. Enpnios, T.A. EnpuoBa. — TomMck : Tomckuii rocy1apcTBeHHbIH YHUBEPCUTET CUCTEM YIPABIECHUS H paauo-
anextponuky, 2005. —204 c. Dxzemmnspsl Bcero:285.

Cemectp 3

1. MarasunnukoB JI.W. Beiciias MmateMatuka III. @yHkiuu kominekcHoro nepeMeHHoro. Paasl. MHTerpanbHsie mpe-

obpasosanus. — Tomck: TYCVP, 2012. — 206 c. — Pexum poctyna: https://edu.tusur.ru/training/publications/2258

2. [Tantenees A.B. Teopus ¢yHKuHMI KOMITIEKCHOTO EPEMEHHOTO M ONepaliMOHHOE HCYHCIIEHHE B pUMepax U 3ajia-
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yax [DneKTpoHHbIH pecype] : yueGHoe nocobue / A.B. INantenees, A.C. SIkumoBa. — DnekTpoH. aaH. — CII6.: JlaHs,
2015. — 447 ¢c. — Pexxum noctyna: http://e.lanbook.com/books/element.php?pll_id=67463

3adanusn Ha KOHMPO.IbHbIE PAGOMbL NPUBELOEHL 8 KANHCOOM U3 CIEOVIOULUX YHEeOHbIX nOcobuil:

Cemectp 1

1.MarasunnukoB JL.U. Beicmias matematuka 1. IlpakTukym no JiMHeiHO#H anreOpe W aHaJMTHYECKOH I€OMETpPHU:
Vue6Hoe nocobue / JL.A. Marasunnukos, A.Jl. MarasudHukoBa;, Munucrepcto ob6pa3oBanus Poccutickoit ®enepa-
1y, TOMCKHI rocy1apCTBEHHbIN YHHBEPCHTET CHCTEM YIPaBICHHS U paguodeKTpoHukH. - Tomck: TYCVYP, 2007. -
162 c. Ox3emIuisapsl Beero: 97.

2. MarasunnukoB JL.U. Marematuka i FyMaHUTapHBIX, 9KOJIOTHYECKUX ¥ 9KOHOMHKO-IOPUAHYECKHX CIIeLIHAJIbHO-
creii: yuebHoe nocobue / 10. I1. Illesenes. Tomckuii rocyaapcTBEHHbIH YHHBEPCUTET CUCTEM YNPABJIEHUS U PAIHO-
anektponuky. - Tomck : TYCVYP, 2007 - Y. 1. - 259 ¢. Ox3emmispel Bcero: 99.

Cemectp 2

1. Marasunnukos JL.U. Broicias matemaruka 1. IIpaktukym no guddepeHIHabBHOMY HCUHCIIEHHIO: Y4YeOHOe 10co-
6ue / JLU. Marasunaukos, A.JI. MarasunaukoB; MunuctepctBo obpaszoBanus Poccuiickoit ®enepaunu, Tomckuit
rOCYNapCTBEHHbIN YHUBEPCUTET CHCTEM YIPABICHUS M paguodeKTpoHukH. - Tomck: TYCVYP, 2007. - 212 c. Ok3em-
TUIApsI Beero: 99.

2. Enbuos A.A. TIpakTHKYM [0 HHTETPaIbHOMY HCYMCIICHHIO U JU(hepeHIHaTbHBIM YPaBHEHHAM : yueOHOe mocobue
/ A.A. Ensuos, T.A. Ensuosa. — Tomck : ToMckuii rocyJapcTBEHHBIH YHUBEPCHTET CHCTEM YIIPABJICHUS U Pajiuo-
anekTpoHukH, 2005. —204 c. Dx3eMmusApsl Beero: 285.

Cemectp 3

1. Marasunnukos JL.H. Beiciias Matemaruka [11. @yHkuun koMiiekcHoro nepeMeHHoro. Paael. MHTerpanbHele npe-
o6pasopanus. — Tomck: TYCVP, 2012. — 206 c. — Pesxxum nocryna: https://edu.tusur.ru/training/publications/2258

2. JLH. MarasuHHHKOB MaTeMaTHKa 11 TyMaHHUTaPHBIX, SKOJIOTHYECKHUX H SKOHOMHKO-IOPHIHYECKHX CIIELHAIbHO-
creit: yue6Hoe moco6ue / 1O. I1. IlleBener. ToMckuit rocyjapCTBEHHbIH YHUBEPCUTET CHCTEM YIPABJICHHUS M Paauo-
a51eKTpoHHKH. - ToMmck : TYCVYP, 2007 - Y. 2. - 244 c. Ox3emmuapel Beero: 101.

12.4 /Ia6opamopHbsle 3aHAMUA NPOEOOAMCA NO YHEOHbIM ROCOOUAM:

Cemectp 2

1. JIabopaTopHBI# MPaKTHKYM 110 MaTeMaTHKe : PYKOBOACTBO K BBINIONHEHHIO JJaGopaTopHbIX paboT / Mara3uHHHKOB
A.JI.-2016. 14 c. — Pexxum poctyna: https://edu.tusur.ru/training/publications/6076

2. EnsuoB A.A. UnrerpansHoe ucuncienue. JJuddepeHunanstele ypaBHeHus: yuebHoe nocobue /  A.A. Enbuos,
T.A. Ensnosa. — Tomck: TYCVYP, 2007. — 263 c. Dx3emmusapoB B 6ubnuoreke TYCVYPa: 100.

Cemectp 3

1. Epoxuna A.Il. Meroanyeckie peKOMeHAALMH MO BBINOJIHEHHIO JJabopaTopHbIX paboT. — Tomck: TYCVP, 2012, —
Pexxum gocryma: http://math.tusur.ru/book/erohinal.doc

2. Marasunnukos JL.H. Beiciias Marematuka I1I. @yHkuuu kommiekcHoro nepeMeHHoro. Paapl. HTerpaneHble npe-

o6pasosanus. — Tomck: TYCYP, 2012. — 206 c. — Pexwum noctyna: https://edu.tusur.ru/training/publications/2258

3adanua na nabopamopHsie paGomsl nPUGEOEHbI 8 KAHCOOM U3 CNEOVIOULUX YHEOHbIX nOCOOUIL:
Cemecrp 2
1. JJaGopaTopHBIi MPaKTUKYM IO MaTeMaTHKe : PyKOBOACTBO K BBINOJHEHHIO JJaOOpaTOPHBIX paboT / MarasMHHHKOB

A.JL. —-2016. 14 c. — Pexxum noctyna: https://edu.tusur.ru/training/publications/6076
Cemectp 3

1. Epoxuna A.Il. Meroauyeckie pekoOMeHIAlMH MO BRINOJIHEHHIO NabopaTopHbIx pabot. — Tomck: TYCVYP, 2012. —
Pexxum moctymna: http://math.tusur.ru/book/erohinal.doc

12.3 IIpozpammuoe obecneuenue. CucreMa qucraniuonsoro obpasosanuss MOODLE nis conpoBoxe-
HHSI CAMOCTOSTENIBHOM pabOThI CTyIEHTOB (METOIUYECKHE MaTepHalIbl: TEKCTOBBIE, ayJU0 U BUACODaMIIbI,
WHJMBUyaIbHbIE 3alaHNs, TECTHI U T.1.).

12.4 Ba3bl naHHBIX, HHPOPMAMOHHO-CIIPABOYHBIE U MOMCKOBBIE cHcTeMbl: CChUIKM ¢ caiiTta Kadeapsl Ha
MaTeMaTU4YeCKUe pecypchl U OH-TIaiH TpEeHaXKEPE.

13. MaTepuaibHO-TeXHHYECKOE 00ecnedeHne JHCIUIIIMHBI:

Bo3MoxHOCTh paboTaTh B KOMIIBIOTEPHOM KJIacce U3 pacyéra OAMH KOMIIBIOTED Ha CTyJAEHTA. JIEKIMOHHEIE
ayIUTOPUH, OCHAINEHHBIE TEXHUKOM U1 MyJIbTUMEIUHHBIX IIPE3CHTALMMH.
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IIpunoxenue k padoueii mporpamme

®enepanbHOe rocyIapcTBeHHOE O101KeTHOE 00pa30BaTENbHOE YUPEXKICHUE
BBICIIEr0 Mpo¢heCCHOHATEHOIO 00pa3oBaHUs
«TOMCKHWM rOCYJAPCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABJIEHUA
U PAJMOIJIEKTPOHUKHU» (TYCVP)
YTBEPXIAIO

Hpopr 1o yuedHoli pabore
1/ s ) I1. E. Tposin
«__» ’ 2016r.

@®OHJI OIEHOYHBIX CPEJACTB I10 YYEFHOM TUCHUIIINHE
Maremaruka

YpoBeHb 0CHOBHOIH 00pa30BaTe/IbHOI NPOrpaMmMbl MPUKIIaAHON OGakanaBpuar

Hanpasyienue(s1) NoAroToBKH (cneunanbHocTs) 27.03.02 VYmpasieHue kauecTBOM

Hpodnas(n) "YmnpasieHue ka4eCTBOM B HHHOPMALIMOHHBIX cucTeMax"

®opma obydyennss oOvHas
®@axyabrer HHHOBaUMOHHBIX TexHOJIOTHH (DHUT)

Kadeapa Ynpasnenue unnoBauusamu (YH)
Kype 1,2 Cemectp 1,2,3

YueOubiii niaan nadopa 2013,2014, 2015 roga

Jx3amen 1, 2, 3 cemecTp

Tomex 2016
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@®onx ouenounsix cpencts (POC) sBnsercs NpUIOKEHHEM K pabodel mporpaMMe JUCHUIUINHBI
«MaremaTrka» W MPECTaBIsICT COOOM COBOKYMHOCTh KOHTPOJBHO-U3MEpPUTENIbHBIX MaTepuaiioB (KIM)
(TumoBkIe 3a1auu (3a4aHUs), KOHTPOJIBHBIE pa0OThI, TECTHI U JP.) U METOJOB MX WCIOJIL30BaHUS, MpEIHa-

1. BBenenue

S3HAYCHHBIX IJIA USMEPCHUA YPOBHA JOCTHIKCHUA CTYJCHTOM YCTAaHOBJICHHBIX PE3YJILTATOB O6y‘IeHI/I5[.

®OC 1o IUCUUIUIMHE UCHOJIb3YETCs MPU MPOBEACHUM TEKYILEr0 KOHTPOJS YCIIEBAEMOCTH U IPOMeE-

’KYTOYHOM aTTeCTall CTyICHTOB.
[lepedeHp 3aKpemyIeHHBIX 33 AUCIUILIMHON KOMITETCHIIMHI pUBeIeH B Tabmuie 1.

Tadauua 1 — Iepeyensb 3akpenJieHHBIX 32 JUCHUNJIMHON KOMIIeTeHUIM

pa30BaHHIO.

Ko ®opmyMpoOBKa
Jrtanbl GOPMUPOBAHUA KOMIETEHIMH
a KOMIIeTeHIIUH
CnocoOHocThIO K 3HaTh: OCHOBBI JMHEWHOW anreOphl, aHa-
OK-7 CaMOOpraHU3alui U CaMOoO0O0- | JINTUYECKOM IeOMEeTpHH, MaTeMaTHUYECKOro aHaju-

3a, (pyHKUMH KOMILJIEKCHOTO IEPEMEHHOT0, TEOpUn
pAOB.

VYMeTb: HCHOJIB30BaTh MaTEeMaTHYECKUE
METOJbl B OCBOCHUHU JPYTrUX IMUCLUIUIMH, IpPEry-
CMOTpPEHHBIX Y4eOHBIM IUIAHOM, pelieHue mnpogec-
CHUOHAJIbHBIX 3a/1a4 JUJIs CaMOpeaIu3aluu.

Biagers: mMaTremMaTH4eCKMM anmaparoM B
MOJIEJIMPOBAHUU TEOPETUYECKOT0 U SKCIIEPUMEH-
TaJbHOTO MCCIICIOBAHUN; HABBIKAMHU CAMOOP2AHU-
3ayuu N camoodbpazoéanus B PEUICHUH MaTeMaTH-
YECKHX 3a]1a4.

CornacoeaHa Ha noprane Ne 8492
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Jns popMHpOBaHUS KOMIIETCHIIMM HEOOXOAMMO OCYIIECTBUTH PsiJi 3TANoOB, COAEPKaHHE KOTOPBIX

2. Peaju3anua KoMIeTeH I

JETATM3UPOBAHO B TabIHUIE 2.
OK-7: CiocoOHOCTBIO K CAMOOPTaHU3AIMH U CaMOOOPA30BAHHUIO.

Tabauna 2 — Iranbl GopMUPOBAHMS KOMIIETEHIIMH M UCIIOJIb3yeMble CPeICTBA OLleHMBAHUS

Cocras 3HaTh YmMmeTh Biaajgern
-OCHOBHBIE (hOPMYIIH- -BBIIIOJIHATh OIEpallMM | -HaBBIKAMU CAMOOD-
POBKHM U IOHATHUS pa3- HaJ MaTpUlaMu U pe- | eanusayuu u camo-
Jiena TMHEeHHON anreo- IaTh CHUCTEMBI YpaB- | 0Opaz08amusl.
Pbl, aHATTUTUYECKOMN HEHMUII, -OCHOBHBIMH METO-
T€OMETPUH; -IIPUMEHATh  METOJbl | JaMu JIMHEHHOU aj-
-OCHOBHBIE TEOPEMBI O muddepeHIHATBHBIX U | TeOPBI U aHATUTHYC-
npezeiax u ux npume- MHTETPAJIbHBIX HCYHUC- | CKOW Fr€OMETPUH B
HEHUE; JICHUH; MIPUMEHEHUH TTPaK-
- IOHATHE NMPOU3BOJI- TUYECKUX 3a/IaHHH;
HOM, tuddepenimana, -IPOSIBJISITH ~ CTPEMJIE- | -MAaTeMaTUYECKUM
HMHTETPAJIbHOTO UCYHUC- HUE€ K JIMYHOCTHOMY M | alrapaToM B MOJie-
Conepkanue neHus PyHKIIMU OJTHOM pohecCuOHATILHOMY JUPOBAaHUU TEOPETHU-
ATAIOB MIEPEMEHHOM; camoobpazosanuio; YECKOI'0 U IKCIIEepU-
MEHTAJILHOTO HCClie-
JIOBaHUSX ;
0e3ynpeuHon TEXHH-
kol muddepeHuupo-
BaHHS U UHTETPUPO-
BaHUS,
-OpraHu3yeT KOoJUIeK-
THUBHOE BBITIOJIHEHHE
paboThl, 3aTparuBa-
IOLUN U3y4aeMble
JUCITUTITUHBI,
Buabl 3ansTuil - JIEKIINH; - IPAKTHYECKHUE - IPAKTUYECKUE
- MPAKTHYECKUE 3aHATUS; 3aHSTUS,
3aHATHS, - BBITIOJIHEHUE - maboparopHbIe
- 1aboparopHble JIOMAIITHETO 3aJIaHus; 3aHATHUS;
3aHATUS; - CaMOCTOsITEIbHAs - TPYIIOBbIE
- TPYNIOBbIE paboTa CTyIeHTOB KOHCYJIbTAIINH;
KOHCYJIbTAlIUH - CaMOCTOSITENIbHAs

paboTa CTyJeHTOB

CornacoeaHa Ha noprane Ne 8492

HcnoJsb3yemble - KOHTpOJIbHas paboTa; - KOHTpOIIbHas paboTa; | - OTBET Ha
cpeacTBa - BBIIIOJIHEHHE - ohopmiteHHE MPaAKTUYECKOM
OIleHUBAHUA JIOMAITHETO 3aJaHM; JIOMAIITHETO 3aJaHu; 3aHSATHH,
- KOJUIOKBUYM; - 3alIATa - KOHTPOJIbHASI
- DK3aMeH WHUBU]1yaJIbHOTO pabora;
3aJ]aHM; - DK3aMeH
- KOHCITEKT
CaMOCTOSATEIbHOU
paboTHl,
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- OK3aMCH

1€ XapaKTePUCTUKH MTOKa3aTesel U KpUTEpUEB OLICHNBAHUS KOMIIETEHIIMH Ha BCEX ATarax MpuBeIeHbI B Tabnuiie 3.

3—Ilokazarenu u XapaKTCPUCTUKU KPUTEPHUEB OLICHUBAHUA KOMIICTCHIIMN Ha 3Tallax

Ioka3zaTenu u KpuTe-
puu

3HaTh YmMmeTh Biaagern

OO6nanaer quana3oHOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX JUIsl pa3Bu-
TUS TBOPYECKUX pele-
HUH, abcTparupoBaHusl
npobiem

OO6manaer hakKTHIECKHU-
MU ¥ TEOPETUUECKUMU
3HAHUSMH B IIpeIeax
M3y4aeMoi 00J1acTu ¢
MMOHMMAaHHEM T'PaHUIT
MIPUMEHUMOCTH

KonTponupyer pa-
00Ty, IPOBOAUT
OLICHKY, COBEpILICH-
CTBYET IEUCTBUA pa-
00THI

OTaHYHO (BBICOKHH
YPOBEHBb)

Ob6nanaer quana3oHOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX JUIs pele-
HUs OIIPEACIICHHBIX MPO-

OO0J1amaeT 3HaHUSAMH OC-
HOBHBIX ITOHATHM Ha
YPOBHE OIIPENIETICHUN U
B3aUMOCBS3EH MEKIY

BepeT OTBCTCTBCH-
HOCTbB 3a 3aBCpUIC-
HHC 3aJa4 B UCCJIC-

Xopomo (6a30Bblit JIOBaHUU, TIPUCTIO-

YPOBEHbB) HUMH B MpeJenax uzy- 071eM B 00J1aCTH HCCIIE- ca0JIMBaeT CBOE I10-
yaeMoii 001acTH. JIOBaHMS. BeJIEHUE K 00CTOSI-
TEILCTBAM B pellie-
HUU TpobieM
Oo6nanaet 3HaHusIMH oc- | O061amaeT OCHOBHBIMU PaGotaet npu nipsi-
HOBHBIX IIOHATHN HA YMEHUSIMH, TPEOyEMbIMU | MOM HaOJII0IEHUU
Y10BJI€TBOPUTEIBHO

yYpOBHE Ha3BaHUH U 000-
3HAYEHUW U CTaHAapT-
HBIX aJITOPUTMOB

JJI1 BBIIIOJIHCHUA ITPO-

(moporoBblii ypoBeHb) CTBIX 3a7a4

(DOpMyJ'II/IpOBKa MoKa3aTesei u KPHUTCPUCB OLICHUBAHUA JaHHON KOMIIETEHIINU IIPpUBCJICHA B Ta6J'II/II_Ie 4.

Ta6auna 4 — Iloka3zaTeau U KpUTEPUH OLCHUBAHUSI KOMIIETEHIIMH HA 3Tanax

CornacoeaHa Ha noprane Ne 8492

IMokazarenu u
3Hathb Ymersn Baaners
KpUTepun

OTau4yHo (BbI- | -OTBET IO BOMPOCY UIK | -CBOOOIHO -CBOOOTHO BJIaJIeeT

COKHI1 ypo- 3a/1aHUIO0 MPUMEHSAET METO/Ibl [ OCHOBHBIMU

BeHb) apryMEHTHUPOBAHHBIH, perieHus 3a1aq B TTOHSATHSMH,
JIOTUYECKHU HE3HAKOMBIX 3aKOHaMU U
BBICTPOCHHBIH, IOJIHBIN; | CUTyalUsX; TEOpHEH,
-IEMOHCTPUPYET 3HAHUE | -yMeeT HEOOXOTUMBIMH TSI
OCHOBHOTO COZIEpXaHMs | MaTeMaTU4eCKU 0OBSICHEHUS
JTUCLUIIIUHBI U €T0 BbIpaXXaThb U SIBJICHUH,
3JIEMEHTOB B apryMEeHTUPOBAHHO | 3aKOHOMEPHOCTEH
COOTBETCTBUU C JTIOKa3bIBATh U T.A.;
MPOCITYIIAaHHBIM MaTeMaTH4YeCKHE -BJIaJICET YMEHUEM
JIEKIIMOHHBIM KYPCOM U | YTBEPK/ICHUS, yCTaHaBJIUBATh
C yueOHOM TuTepaTypoil; MEXIPEAMETHBIE U
-BBIBO/IbI JIOKA3aTEIbHBI, BHYTpH-
-IIPUBOJIUT IIPUMEPBI; MIPEAMETHBIE CBS3H
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1 HEOOOCHOBAHHEIC;
3aTPYAHSAETCSA PUBECTH
CBOU TIPUMEDHI;

-3HAET OCHOBHBIE
METOJIbI PEIICHHUS
TUITIOBBIX 3a1a4

JIOTTYCKaeT ONINOKHY;
-ymeer
MIPECTABIIATh
pe3ynbTaThl CBOEH
paboThI

JEMOHCTPUPYET MEXy COOBITUSIMH,
CIOCOOHOCTH K aHATIN3Y o0BeKTaMH 1
Y COIIOCTABIICHUIO SIBIICHUSIMU;
Pas3IMYHBIX HOJXOA0B K
PELIECHUIO 3asIBJICHHOM B
BOINPOCE WJIU 33/1aHUHU
poOJIeMaTUKH;
MaTreMaTu4ecKu
00OCHOBBIBAET BHIOOD
METOo/1a U IUIaH PeLIeHus
3a/1a4u;
Xopomuo (6a- -000CHOBaHHO, HO C -IIPUMEHSET METOABI | ~-KPUTUYECKHU
30BbIii ypo- omKrOKaMu, KOTOpbIe pelLeHus 3a1a4 B OCMBICIIUBAET
BeHb) caMm K€ U MCIpaBJIsET, HE3HAKOMBbIX IIOJTyYEHHbIE
u3jaraer CUTYyaLlUsX; 3HaHUS;
MaTeMaTUYeCKUn -YMEET KOPPEKTHO rpaduuecKku
MaTepual; BBIpaXXaTh U WITIOCTPUPYET
-CTPOUT JIOTUYECKU apryMEHTHPOBAHHO | 3aj1ady;
CBSI3aHHBIN OTBET, 000CHOBBIBATh
UCHOJIb3Ys NPUHATYIO HOJIOKEHUS
HAay4YHYIO IIPEAMETHOU
TE€PMUHOJIOTHIO; 00J1acTH 3HaHUSA
-[IpPUMEHSET B OTBETE
OOIIENPUHATYIO B HAyKe
3HAKOBO-CUMBOJIbHYIO
CHCTEMY YCIIOBHBIX
0003HaYEHHI;
-apryMEHTHUPYET BbIOOp
METO/J1a PEeUICHUS 331a41
Y0BJIeTBOPHU- | -U3TaracT Marepuai -yMeeT paboTarh co | -BiajeeT
TeJbHO (MOPO- | HEMOJIHO M JOMYCKAeT CIIPaBOYHOMN TEPMHUHOJIOTHEN
roOBBIil ypo- HETOYHOCTU B JUTEPATYPOU; IIPEAMETHOU
BCHb) OIpeAEICHUH OHATUI YMEET BBINOIHSITD 00J1acTH 3HAHUS;
i GOpMyITUPOBKE BCE HEOOXOIUMBIE - croco0eH
IpaBuUI; olepanuu KOPPEKTHO
-Cy)KJIeHUs He ITyOokue | (aeicTBus); MIPEICTABUTH 3HAHUS

B MaTeMaTH4eCKOi
dbopme

CornacoeaHa Ha noprane Ne 8492
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1 Tembl KOHTPOJIbHBIX PA0OT

Jis peanu3anuy BIIICTIEPEYHCICHHBIX 3a7]ad 00Y4YEHHUs UCITIONIB3YIOTCS CIeTyIOIINEe MaTepUabl:

— THUIIOBBIC KOHTPOJIbHBIC 33JaHUS WIIM WHBIC MaTepHabl, HEOOXOAUMBIC ISl OLIEHKH 3HAHWH, YMEHHH,
HaBBIKOB M (MJIM) ONBITA JEATEIBHOCTH, XapaKTEPU3YIOUIUX 3TaIbl (OPMUPOBAHUS KOMIIETCHIIMH B
mporecce 0OCBOCHUsI 00pa30BaTeNIbHONW IPOTPaMMBI, B COCTABE:

TecT: He npexycmorpeno

KounrpoabHas padora:

Cemectp 1
1. KonrtposbHas paboTa no Teme «JInHeiHas anredopay
2. KontponbHas paboTa 1o TeMe « AHaJTUTHYECKasi TECOMETPHUS
3. Konrponbhas pabdora mo teme «IIpenemnsi»

IIpuMepbl KOHTPOJIbHBIX Pa6OT

KonTpoabHas padora no teme «J/Iuneiinas ajaredopa»

2 0 -1 3 2
1. Haittu matpunry D=2A—(BC)" ,ecn A=|-1 3 1|, B=|-4 -1|, C :[ 2 -4 5).
5 -2 -1 -1 0 s
2 05 -1
2. Beaucnuts onpenenutens D = 341
2 1 2
111
12 3 -1 14 -5
3. Pemnts Matpuunoe ypasaenne | —1 4 5. X =[-3 24 -1].
101 -1 4 -3
2 -1 4 3
4. Haiitn 3Ha4enus A, €cu OHM CYyIIECTBYIOT, IIPU KOTOPBIX MaTpUIa -3 g 2 _i MMEeT HauMEHbIIUN paHr. Yka-
5 1 17 11

3aTh, UEMY PABEH PAHT NIPY HAMJEHHBIX 3HAYEHUAX A .

5. OtHOocHTENnbHO KaHOHWYecKoro Oasumca B R; mamer wereipe Bektopa fi=(1,-12), f, =(30,-1), f3=(0;21),
X= (9;—5; 3) . Jloka3atb, 4TO BEKTOPBI fl,fz,f3 MOXHO TIPHHSTD 32 HOBBIH 0a3uc B R3. Haiitn koopauHaTHl BekTOpa X B 0a-
suce f;.

6. lokazaTh, YTO cCUCTEMA

2% + 5%X3 - X4 = =5
3% + 44X, + X3 + X4 = 8§
2%+ Xy A+ 2%+ Xy = 3

XX + Xo 4+ X3 + 2% = 1.

UMeEET eJJMHCTBEHHOE pelenue. HeussBecTHoe X; Haiith no ¢opmynam Kpamepa.  Pemmts cucremy merogom I'aycca.
7. JlaHa cucTeMa JIMHEMHBIX YpaBHEHUH
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X1 — Xp 4+ X3 — X4 + X5 = 1

2%, + Xy — 2X3 + X4 — X5 = 3
5% + X = X3 + X4 — Xg = T,
1%, + 4x, — 9%3 + 4x, — 4x; = 16.
Jlokazatb, 4T0 cucteMa coBMecTHa. Haiitu e€ obwee pemenune. Haiitu yactroe pentenue, ecnu X3 =—1, X4 = X5 =1.

8. Berumcmuts (2a+b,a—2b), ecm |a|=5 , |b | =2, (aeb) =120°.

9. Beumcnuth 00BEM THpaMUIBI, 3aJaHHON KoopmuHatamum csomx Bepumn A(-2;—3;6), B(4;0;3), C(7;-7;4),
D(-2;0;3).

10. Jluneitusiii onepatop A neiictayer B Ry — Ry 10 3akomy AX = (¥ +6Xy +8Xg, Xy, — 2% +6X, +11%5). Haiiti Marputy
A storo omeparopa B kKaHoHHYeckoM Gasuce. JlokasaTh, uto Bektop X=(4;0;1) sBnsercs cobcTBeHHBIM A MaTpUIsl A.
Haiftu coGctBeHHOE unCI0 Ay, cooTBeTCTBYIOwIEE BekTopy X . Haiitn ocranbhble coGcTBenHble uncaa Matpunpsl A. Haiitu Bee

COOCTBEHHBIE BEKTOPBI MATPULILI A M cIeaTh NPOBEPKY.
KonTposbHasi padoTa no treMe «AHAJIUTHYECKAS] T€OMETPHS»

1. Jlana npsimas 2x+3y+4=0 u rouka Mo(4; 1). Hanummure ypaBHeHUs npsiMoid, mpoxosineit yepe3 Touky Mo a) mepreHuky-
JISIPHO JTAaHHOMW MPsIMOH 0) mapauienbHO JaHHOM MPSMOH.
2. Haiigure npoekuuto Touku P(—8; 12) Ha npsamyto, npoxoasiiyio yepe3 Touku A(2; —3) u B(-5; 1).

X_l:y—-i_l=E u mockocth 2X+3y+2—-1=0.
1 -2 6

4.  Beunciure paccrosinue ot Touku P(—1; 1; —2) 1o miockocTH, MpOXOIsIie Yepe3 TOUKH
Mi(1;-1;1), Ma(-2;1;3) u Ms(4; -5; -2).
5. CocraBpTe KaHOHHYECKOC YpaBHEHHE MPSAMOM, mpoxomsamei uepe3 Touky Mi(2; 1; —2) mapamwiensHo  mpsSMOit
3Xx-2y+4z-1=0
X+3y+2z+5=0"

3. HaiiguTe TOUKY nepeceyeHus npsMoun

KounrtpoJabsHnas padora no teme «Ilpenenbn»

Va+a-1
Vx+7-2
. x%—dx—21
2) limy.; 2x2-23x+63
sin(x? +1)
x24+5x+4

2

4) Tim,y (S )

1) limx4_3

3) liqu_ i

3x—10

4
5) lim,_o(1 + 2 sin(x?))x?
4x 2x

6) lim, ., =—-In—
) a4 a2

7 l- 931.'—5_1

1111 —_—
) *=2 [7x—13-1
In(3x—14)

8) lim,_s p

Bonpocskl K KOJUIOKBUYMY 110 TeMaM «JIuHeliHas1 ajredpa», «AHAJIMTHYECKAs1 TeOMeTPHUs
[Tonsitue matpusl. [Ipumepsl. YacTHbIe BUIBI MATPUIL.
PaBenctBo marpun. CrnoxkeHne MaTpUIl 1 YMHOKeHHE Ha uncio. Kakue MaTpuisl Ha3bIBalOTCS
COTrJIaCOBAaHHBIMU MO pa3MepaM. Y MHOKEHHE MaTpHIL.
3. Tonsarue onpenenutens mopsiaka N. CBOMCTBA ONPeeIUTENS.
4. Tlonstue anreOpandeckoro JOMOIHEHUs. TeopeMbl 00 anredpanyecKux JOMOTHEHHUS.
5. Tlonstue munopa. Teopema (6€3 JOKa3aTeNIbCTBA) O CBA3M MUHOPA U aNTreOpandecKoro JOMOTHEHUSI.
6
7

N

[Monstre munopa. Teopema (6€3 H0Ka3aTenbCTBA) O CBS3U MUHOPA U alreOpandecKoro JOMOTHEHUSI.
Teopema o 6a3uCHOM MUHOPE U €€ CISACTBUS (0 TUHEHHON 3aBUCUMOCTH M HE3aBUCUMOCTH CTPOK U
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9.

10.
11.
12.
13.
14.

15.
16.

17.
18.

19.

20.

21.
22,

23.

24,

25.

26.
27.

28.
29.

30.
31.

32.
33.

34,

CTOJIOIIOB).
O6parnas maTtpuia. Teopema o cylecTBoOBaHUM 00paTHOUM MaTpuilbl. @opMyIta HaX 0K ICHHS
3IIEMEHTOB OOPAaTHON MaTPHIIBI.
MartpuuHble ypaBHEHHUS U UX pEUICHUE.
JlaTh orpeiesieHue paHra MaTpULIbl U ee 0a3UCHOr0 MUHOPA, 0A3UCHBIX CTPOK M CTOJIOLIOB.
[IpakTrueckuii croco6 OThICKaHMs paHT'a MAaTPUIIBL.
ChopmynupoBats Teopemy Kponekkepa-Kamemmm.
3anucats hopmynsl Kpamepa.
[Tonsatue GpynnameHTanbHON cuctemsl pemenuii. Otsickanue OCP.
Jlatb onpenenenue 6a3uca B N- MepHOM apudMETHIECKOM ITpocTpaHcTBe. Teopema o0 pa3nokeHuu
BEKTOpa 1o 6asucy.
3anucath GopMyIbI epexo/ia OT oJHOro 0aszuca K Apyromy. [loHsTre opToroHalbHOI MaTPHUIIBL.
[TonsiTHE NWHEWHON 3aBUCUMOCTH U JIMHEHHOW HE3aBUCUMOCTH BEKTOPOB, JTMHEWHAS KOMOMHAIIHSI
BeKTOpOB. [Toka3aTe, 4ToO BCSAKUI BEKTOP OJHO3HAYHO pasiaraercs 1o 0asucy.
OpToroHanbHbIE 1 OPTOHOPMHUPOBAHHBIC 0A3UCHI.
CkanspHoe mpousBeieHrne BeKTopoB. Onpeenenue, CBONCTBA U NMPUIokKeHHs. BerancnurenbHas Gop-
MyJa.
[lonsiTHe neBO# M MpaBol TPOMKHK BEKTOPOB. OnpeeneHne BEKTOPHOTO TPOU3BeIeHUs BEKTOpoB. CBOii-
cTBa. BeI4nciieHre BEKTOPHOTO MPOU3BEACHHUS 110 3a/IaHHBIM JIEKAPTOBBIM KOOPIMHATAM BEKTOPOB
CwmenaHHOe MPOU3BENICHNE U €r0 FEOMETPUUYECKHUM CMbICI. Bhluncienrne cMemaHHOTro NPOU3BEICHNUS B
JIEKapTOBBIX KOOpAMHATAX.
[TonsiTe cOOCTBEHHOTO BEKTOpPAa M COOCTBEHHOTO YKCia TUHEHHOrO ornepaTopa, UX HaX0XKJICHUE.
[TonyuuTh ypaBHEHHE IPSIMOM, TPOXOASIICH Yepe3 TOUKy Mo (Xo, Yo) EPICHIUKYIAPHO BEKTOPY N
{A,B}. OGuiee ypaBHEeHHE IPSIMOI Ha MIIOCKOCTH.
Brruucnenue yria Mexay OpsiMbIMH. Y CIIOBHE TTAPAIUICILHOCTH U MIEPIICHIUKYIIPHOCTH MPSMBIX HA
MJIOCKOCTH.
VY pasHenue mWI10cKOCTH, TPOXOAALIEH Yepe3 TaHHy o TouKy Mo (Xo, Yo, Z0) HEPIEHIMKYIIAPHO
nanHomy Bektopy N {A,B, C}. OO0miee ypaBHEHHE TLJIOCKOCTH.
Kak HaiiTi ypaBHEHHE TUTOCKOCTH, MPOXOosieit yepe3 Touky Mo (Xo, Yo, Zo ) mapajuiebHO IBYM
3aJlaHHBIM BEKTOpaM. Y paBHEHHE IIJIOCKOCTH, MPOXOJALIEH uepe3 TpHu 3aJaHHbIE TOUKH.
OxapakTepu3yiiTe BCEBO3MOKHBIE CIIy4aHl PaCIOIOKEHUS TPEX IIIOCKOCTEH.
3aauu 0 BBIYUCIICHUH yTIila MEXAY IUIOCKOCTSIMH. Y CJI0BHE NapauIeIbHOCTH U MEPIEHANKYISIPHOCTH
IIJIOCKOCTEM.
[Tepexon ot 061Iero ypaBHEHUS MPSAMON B IPOCTPAHCTBE K KAHOHUYECKUM U TTapaMETPUIECKUM.
3ajaun O BBIUMCIECHUU PACCTOSHUS MEXAY TOUKOU U MPSMON B IPOCTPAHCTBE U MEXKIY
CKPENTUBAIOIIUMHUCS TPSIMBIMH.
Brruucnenue yria Mexy nOpsiMOM U IMIIOCKOCTBIO.
Brruucnenue yriia Mexy IByMsl MPSIMBIMU B IIPOCTPAHCTBE. Y CIIOBUSA MAPaIETbHOCTH U
MEePHEHIUKYISIPHOCTH MPSAMBIX.
Onuric. 3anucaTh KaHOHUYECKOE YPAaBHEHHUE DIUIUICA. DKCIEHTPUCUTET U TUPEKTPHUCHI JIUIUTICA.
'umep6ona. 3anucath KAHOHUYECKOE YpaBHEHUE TUTIEPOOITBI. DKCIEHTPUCUTET, TUPEKTPUCHI, ACUMIITO-
THI.
[Tapabomna. 3anucaTh KAHOHMYECKOE YpaBHEHHE MMapaboIbl.

Cemectp 2

1. KoutposbHas paboTa o teme «IIpon3BoaHbIe)
2. KontponbHas pabota 1o teme «HeomnpeaeneHHbIN HHTETpaD)
3. KonrponbHas pabota o teme «/{uddepennuanbupie ypaBHEHUS»

KonTpoabHnas padora no teme «IlpousBoanbie»
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1. Mana dyskmus U =4 X2 + y2 +22 . Haittu:

a) koopzuHatel Bekropa gradu srouxe My(1,—2,2);
ou
0) Za B Touke M B Hanpasnennu Bexropa a=(8,—4,1).
a

2. Jloxasath, 9o GyHKIMS Z=X—7Y+ Xy2 — 2x2y YIOBJIETBOPSIET YPABHEHHIO

2 2 2
y-ﬂ+2(x+y)- oz +2(2x + y)-ﬂzo.
aXZ axgy 2
esinx
3. ana Bextop - GyHkuus onHoii nepemennoin f(X)=| tgx |. Haittu f'(X) u f"(X).
2sin 2x

[y2 2
4. lana GyHKuus f(X,y):(S' Xty }

2-In(4x+3y)
X=t+sint,

5. Haiitu Y, 1 Yy, , €ciiu
oo {y =2+ cost.

6. dynxims  Z =2(X,Y) 3anaHa HesIBHO ypaBHEHHEM x2yz -3y 72 +27-4x=0.

Bbraucnuts: a) g(1,0,2); 0) a—Z(l, 0,2).
OX oy

KonTpoabHasi padora no teme «HeonpeneneHHbIii HHTErPa»

1. jcosx-(sin5x+1)dx
2. Ix-lnxdx
-5 |
3 Ix213x—4x
dx
4,
'f X —Xx?

J' dx
COS®X — 28iNX - COSX + 3sin 2x
KonTposbHas padora no teme «/Auddepenunanbubie ypaBHeHUI»

1. Haiigute o6muit mHTErpan AudpepeHunaibHOro ypaBHeHuUs

3exsinydx:(e(;4;yl)dy

y' —4xy =—4x3 y0)=-1/2
2. Haiigute pemenue 3agaun Komm
3. Haiiaure oOuuii unrerpai nuddepeHnaibHoro ypaBHeHHs

. ) 1 1
(smy + ysinx + dex +(xcosy —COSX + y)dy =0

Xyl” + yl! —
4. Haiinute obuiee penenue quddepeHnaabHOro ypaBHeHUS J;

y"=8y° y(0)=1 y(0) =2
5. Pemure 3anauy Komm

6. Haiiute obiiee pemrenne nuddepeHranbHOro ypaBHeHns Y” +3y” + 2y = X2 +2x+3
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7. Pemure 3ampauy Komn
e X
2+eX y

yu+ yl= (0): |n27, y’(O):l—Ing

%— —2X+ 2y,

8. Haiiute obiiee peurenne cucteMbl 1uddepeHuanbHpx ypapaennit 4 t

y_
a_2x+y+16te

t

Cemectp 3

=

KontponpHas paboTa no reme « DyHKIUN KOMILIEKCHOTO IEPEMEHHOT 0
2. KonrponbHas pabota 1o teme «HucioBbie psab»

KOHTpOJIbHaﬂ pa60Ta Imo TemMe «q)yHKIII/II/I KOMIIJIEKCHOT'O IIEPEMEHHOI'0»

HaiiuTe Bee 3HA4YCHHS KOPHS N —3+ 4i

ITpencraBbTe B anredpandeckoit popme a) Ln(—1+ iv/3 );6) (L+i )i
z+1>2

[Mokaxwure, uro 3amanHas GyHKIUs U(X,y) SBISETCS rapMOHUYECKON. BoccTaHOBHTE MHUMYIO 4acTh

Haueprute 001acTs, 3a1anHyo HepaencTamu 2 -1 <1,

A w b e

aHanutnueckoit pynkimu f(z), ecmm u(x,y)=-2xy—-2y u v(21)=1

5. Berumcnure uHTErpa j(1+ I1+2z)dz, rne C — nuHwMs, coequustomas Touku 21 =0 u 22 =1+

C
10 TIPSIMOi

eZ

6. Beraucnure nHTETpa §
C

dz, ecu C: a) |Z—2|=1;6) |Z—4|=3; B) |Z—2|=5.
Z2 z

KounrtpoJabsHnas padora no reme «UucjaoBbie psiib»

1. HCCHGHYIZTG YHUCJIOBBIC pAAbI HA CXOAUMOCTD

£ 1 z s 3 z(3n+2)"
T e Tl et D e

n=1n" +4 n:l(n+2)!'4n n=1 4n-1

0 [ee]
2. Haiinure 0065acTh CXOAMMOCTH psila Q) Z(In x)', 6) an”
n=1 n=1
3. Pasznoxwute ¢pynkimm B pag Telnopa B OKPECTHOCTH TOUKH Xg =0

a) f()=1-", 6 f()=sin’x,5) f()=—"—. 1) () ii

Bonpocs! K KOJIOKBUYMY: (OPMHUPYIOTCS U3 CIIMCKA YK3aMEHAIIMOHHBIX BOIIPOCOB, IPUBEACHHOTO HUXKE.
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Tembl 1200paTOPHBIX padoT:

Cemectp 1 He npenyCMOTPEHBI

Cemectp 2

HccnenoBanue Touek pa3pbiBa QYHKIUN U TOCTPOEHUE TPaPHUKOB.
Brrurcnenue miomaay miockoi (GUrypsi.

Brruncnenne 06bEMOB Tell.

Brrunciienue niomanau noBEpXHOCTH.

el N

Cemectp 3

[TpubnmkEHHOE BRIYMCIIEHUE 3HAYCHUN (DYHKIUH C TOMOIIBIO CTENIEHHBIX PSAIOB.
[IprMeHeHre CTENEHHBIX PSIIOB K BBIYMCICHHUIO ONPEACIEHHBIX HHTErPAJIOB.
Pasnoxxenue ¢ynkiuii B psaasl Teitnopa u Maknopena.

WuTerpupoBanue nuddepeHmanbHbIX YPaBHEHUN C TIOMOIIBIO PSIOB.

el NS

TeMbl JOMALIHUX 3aJaHUM .

Cemectp 1

1. Marpuibl U ACUCTBUS HAJ HUMHU.

2. Broruucnenue onpexpenurenei 2-ro nopsaka. [lonsarue MuHopa u anredpandeckoro AONojgHeHus. Bbi-
YHUCJICHHUE orpeaenuTenieit 3-r0 1 4-To MOPSIIKOB.

3. OO6patHas maTpuna. Perenue MaTpuyHbIX ypaBHEHHH.

4. HaxoxneHnue panra Matpuibl. Teopema o 6a3MCHOM MHHOPE.

5. basuc u pazmepHocTh TMHENWHBIX pocTpaHcTB. Koopannats! Bekropa. (Ilonstue 6aszuca. @opmyssl me-
pexoaa oT ogHoro 6a3uca k Apyromy. OpToroHajibHbIE U OPTOHOPMHUpPOBaHHBIE Oa3uckl. Hopma BekTopa.

6. Pemenue cucrem aMHEHHBIX ypaBHeHHH MeTogoM Kpamepa, metosom ["aycca.

7. PelieHue HeEONpPEENEHHBIX CHCTEM JIMHEHHBIX YpaBHEHMU. PelieHue crucrteM JTUHEHHBIX OJHOPOIHBIX
PaBHEHHUIA.

8. Jluneiinble onepanuu Haj BekTopamu. CKalspHOe, BEKTOPHOE U CMEIIaHHOE NMPOU3BECHHS, HX TIPUMe-
HEHHUE.

9. JlunelHbIl omepaTop M ero Matpuia. HaxoxaeHne cOOCTBEHHBIX YMCEN M COOCTBEHHBIX BEKTOPOB JIH-
HEWHOTO omepaTopa.

10. Ipsimast TMHAS HA TUIOCKOCTH. [1710CKOCTB.

11. ITpsiMas ¥ MIOCKOCTh B MPOCTPAHCTBE.

12. TonsipHas cucrema KoopauHaT. [[OBEPXHOCTH BTOPOTO MOPSAKA: KAHOHUYECKUE yYpaBHEHHS, UCCIIEHO-
BaHUE C MIOMOILBIO CEYEHUI.
Cemectp 2

1. Tlpenen wuwmcioBoit mocienoBaTenbHOCTH (PackpeiTHe HeEONpeaeneHHOCTH oof/co, 00—00 (APOOHO —
panroHaIbHbIE, HPPALIMOHAIEHOCTH, (DAaKTOPUAIIB)).

2. Tlpenen ¢pyukiuu (Packpeite Heonpenenernnocteit 0/0, oofoo, 0o0—o0).

3. 3ameuyaresbHbIC MTPEIEIbI.

4. CpaBHeHue OeckoHe4YHO ManblX. [7naBHas vacTe. HempepsiBHOCTH QyHkimu. Kinaccudukanus Touek
pa3pbiBa.

5. IlpomsBognas. Texnuka muddepenumnpoBanus. [IponsBogHas cinoxHo GyHkIMU. Meton norapudmu-

4yeckoro nugpdepeHunpoBaHmsL.
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10.

11.
12.

13.
14.
15.
16.

17.
18.

19.

20.

NN E

9.

10.
11.
12.

[TpousBonnsie u auddepenunansl Beicmux nopsakoB. @opmyna Jleitbnuna. AuddepenunpoBanue
(GyHKIMH, 3alaHHBIX HESIBHO, TApaMETPHUECKHU.

I'eomerpuueckuii cMbica npousBoaHon. @opmyna Tennopa. [Ipasuno Jlonuransa. YacTHele POU3BOI-
Hble ¥ nuddepeHiman GyHKIIUN HECKOIbKUX TEPEMEHHBIX.

[TpunoxeHne YacTHBIX MPOU3BOIHBIX (TPaIUEHT, IPOU3BOIHAS 110 HANPABICHHUIO, YpaBHEHHE KacaTemb-
HOW 1wiockocTH). JuddepeHnupoBanye HesIBHO 3aaHHOM QyHKIMHU. YacTHBIE TPOU3BOAHBIE BBICIINX
MOPSIIKOB.

Henocpencrsennoe unrerpupoBanue. [lonsenenue noa 3Hak quddepennnana. 3aMeHa NepeMeHHO.
Meron uHTerpHpoBaHue 0 4acTsaM. MHTerpupoBaHHE BBIPAKEHUMN, COACPKALIUX KBAIPATHBIM TpeX-
YJICH.

WuTerpupoBanue paioHaIbHBIX IpOOeH.

OmnpeneneHHbI HHTErpall, ero cBoiicTBa. @opmyna HetoTona-JleliOnuna. laTerpupoBanue mo 4acTsam 1
3aMeHa IepeMEeHHOH B OIpeeIEHHOM HHTErpaie.

[TpunoxeHus onpeneneHHoro HHTerpana.

Hecob6cTBeHHbIE HHTETpANIbI ¢ 0ECKOHEYHBIMH MPEIETaMHU.

Juddepenunanbable ypaBHEHHUs IEPBOro MOPSIKA: YPaBHEHUS C pa3AesSoIIUMUC ePEMEHHBIMU; O/1-
HOpoHbIe MU HepeHITnaTbHBIC YPaBHEHUSI.

Juddepenunanbaple ypaBHEHUS NEPBOTo MOPSIKA: JIMHEHHbIE ypaBHEHUs, bepHyu, B MOIHBIX TUd-
depeHnmanax.

VYpaBHEHU BBICIIUX MOPSIKOB, IOMYCKAIOIINE TOHMKEHUE MTOPSAIKA.

Jluneiinpie qudQepeHraibHbpe YpaBHEHUS ¢ MMOCTOSTHHBIMUA Kodgdurnmentamu. HaxoxneHnue oomero
peLeHHsI OIHOPOIHOTO YPaBHEHUS.

Jluneiinsie muddepeHnnanpupie ypaBHEHNS C MTOCTOSIHHBIME KO3 dunreHTaMu. HaxoxaeHne 4acTHOTo
peleH st JIMHEHHOr0 HeOJHOPOJHOIO YPaBHEHMs 10 MPaBOW YacTH CIIEUalbHOrO BUAA. MeTo] Bapua-
IIUH TTPOU3BOJIBHBIX MIOCTOSTHHBIX.

CucteMbl TMHEHHBIX TU(PepeHINaIbHbIX YPABHEHUH C MOCTOSIHHBIMU Ko3(dduimenramu (MeToa uc-
KJIFOUEHUS], METO/1 Diliepa).

Cemectp 3

DneMeHTapHble QYHKIUU KOMIIJIEKCHOTO IEPEMEHHOTO.

[IponsBoHas GyHKIIMU KOMILJIEKCHOTO IIEPEMEHHOTO.

WuTerpan oT pyHKIMHM KOMIUIEKCHOTO IEPEMEHHOTO.

Wurerpanbuas popmyna Komu.

Yucnossle psizbl. TeopeMbl cpaBHEHUS.

[Tpusnaku cxonumoctu: lanambepa, Ko, nuHTErpabHBIN.
3Hakouepenyomuecs psabl, npusHak JleiOxuma.

OyHkioHanbHbIe psael. O6nacTs cxogumocTH. [IpusHak Beitepmitpacca. CymMmma (QpyHKIIMOHAIBHOTO
psna.

Crenennsle psiibl. IHTEpBa U paguyc CXOJUMOCTH.

Pan Tennopa. Pax Makiiopena. [IpuMeHeHNe CTEIIEHHBIX PSAOB.

Psn Jlopana.

Oco0ble ToukH, ux kinaccugukanus. Pag Jlopana B okpecTHOCTH 0C000# TOUKH.

TeMbl 17151 CaMOCTOSATEIbHON PadoOThI:

Cemectp 1

U~ wd P

Anrebpa reoMeTpUYECKUX BEKTOPOB.

Kpussie 1 moBepxHocTH 2-r0 MOpsIKa.

CkanspHoe, BEKTOPHOE M CMEIIaHHOE TPOU3BEICHUS BEKTOPOB.
[Ipsamas nuHus HA I0CKOCTH. [1ImocKOCTD.

[Ipsimast B mpocTpaHCTBE.

JlencTBUA HAl MaTpULAMHU.
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7. Beruncienue onpeaenureneit nopsaka n.

8. OOparnas maTpuria.

9. Pemenne MaTpuyHBIX YpaBHEHHA.

10. Cucrembl TMHEHHBIX YpPaBHCHHH.

11. Panr matpuiisl, TopemMa 0 6a3MCHOM MHHODE.

12. Meton Kpamepa u meton ["aycca pemieHus: CUCTEM JIMHEWHBIX YPaBHCHUMA

13. Pemenue 0AHOPOAHBIX CUCTEM JTMHEWHBIX YpaBHEHHI

14. ApudmeTrnueckrie BEKTOPHbIC U €BKJINI0BbI IPOCTPAHCTBA

15. KBagpaTuunsie popMbI, TpUBEICHNE KBAIPATUYHON (DOPMBI K TJIABHBIM OCSIM.

16. JluneitHO 3aBUCHMBbIE U JTMHEWHO HE3aBUCHUMBIE CHUCTEMBI BEKTOPOB, 0a3UC U KOOPAUHATHI, (HOPMYIIbI Ie-
pexojia, HaX0XkJIEHHE MaTPHUIIBI JIMHEHHOTO onepaTopa.

17. DnemenTapHbie QYHKIIMH, KX CBOWCTBA U IPAPUKH.

18. Cnoxnast pyHKIHS

19. llocnenoBarenbHOCTU: aprUPMETHUECKAS U TEOMETPUUYECKasi IPOrPECCUH, SJIEMEHTBI TEOPUH MHOXECTB.

20. [Ipenen mocine0BaTeIbHOCTH.

21. Tlpenen ¢yHKIUU.

22. TlepBbIii, BTOpOIi 3aMeYaTeIIbHBIC IPEACIIBI U UX CIICICTBHSL.

23. HenpepbIBHOCTD (DYHKIIMU U TOYKHU pa3pbiBa PYHKIIHH.

24. BeckoHEUHO Majbie U OeckoHEeYHO Oobime GyHKIMU. CpaBHEHHE OECKOHEYHO MaJIbIX.

25. TlpousBoanas u auddepeHnnan QyHKIUH.

26. [IpousBoanbie u auddHepeHIruanbl BBICIINX TOPSIIKOB.

27. IlpaBumno Jlomurans.

28. MOHOTOHHOCTB Y 3KCTpEeMyM (DYHKIIHHA.

29. Beinykiocts rpaduka Gpynkuuu. Touku neperuoa.

30. AcummtoTsl rpaduka GyHKIHH.

31. Tlonnoe uccnegoBanue GyHKIUU U MOCTPOEHHUE rpaduka.

Cemectp 2

[IponsBoHas Marpuna.

JuddepeHurpoBanue HEIBHO U NapaMETPUUECKH 33JaHHBIX (YHKIUI.

[ToHsATHE YaCTHOM MPOU3BOIHOM.

[Tonstue nuddepennuana GyHKIUH.

[IpousBonHble u AuQdepeHnanbl BEICIIUX MOPSIKOB.

OKeTpeMyM (PyHKIIMM HECKOJIBKUX MTEPEMEHHBIX.

Heo0xoanMbie 1 10CTaTOYHBIE YCIOBHS SKCTPEMYMA.

Haumenbiiee u Hanbosbliee 3HaueHUs (PYHKIIMU B O0JIACTH.

Heonpenenenusiii uaTErpas.

0. IIpaBuia unrerpupoBanus. Ilogsenenue nox 3nak auddepennnana.

1. InTerpupoBaHue Mo 4acTsM.

12. uTerpupoBanue MpOCTEUIINX IPOOEH.

13. MHTerpupoBaHme HppAMOHATEHBIX U TPUTOHOMETPUYECKUX (QYHKIIUH.

14. HecoGcTBeHHBIE MHTETPaIIbl ¢ OECKOHEYHBIMH MIPEJIeIaMHu.

15. OnpenenéHHblit HHTETpAJL.

16. HecoGcTBeHHBIE MHTETPaJIbl OT HEOTPAHUUEHHBIX (DYHKIIMH.

17. [Ipu3Haku CXO0IUMOCTH HECOOCTBEHHBIX MHTETPAJIOB.

18. JIBoitHble U KPUBOJIMHEWHBIE HHTETPAJIBI.

19. Cuctembl TUHEWHBIX MU GEpEeHITNATFHBIX YPaBHEHHH.

20. IuddepennunanbHble ypaBHEHHS IEPBOTO MOPSIKA.

21. YpaBHEHUS ¢ pa3IeNIOMUMICS TEpEeMEHHBIMHI, JTMHEHHBIE, OTHOPOIHBIE W B TOJHBIX Auddepennna-
Jax.

22. YpaBHEHUS BBICIIUX MOPSAKOB, JOMYCKAIOIINE TOHWKECHUE TIOPSIIKA.

23. Teopus MMHEHHBIX JU(PepeHINATBHBIX YPaBHEHUN Topsiaka N.

RRO©oo NN E

Cemectp 3
26

CornacoeaHa Ha noprane Ne 8492



RBOOo~NOA~WNE

13.

14.
15.
16.
17.
18.
19.

0.
1.
12.

Hucnossle psabl.

CX0IMMOCTh U CymMMa psijzia.

AOGcCooTHAs M YCIIOBHASI CXOIUMOCTb.

HeoOxoaumoe ycrnoBue cX0IMMOCTH.

CBoiicTBa aOCOIIOTHO CXOASAIINXCS PSIOB.

[Tpu3Haku aOCOTOTHON CXOUMOCTH.

3Hakouepenyommecs psiabl, npusHak JleiiOnumna.

OyHKIHOHATBHBIE psibl. O0acTh cXOAUMOCTH. PaBHOMEpHAsI CXOIUMOCTb.

[Ipusnak Beiepurpacca.

CBolicTBa paBHOMEPHO CXOSIINXCS PAOB: CTEIICHHBIC PSbI.

Teopema AGenst, pannyc U UHTEpBaJ (KPYr) CXOJUMOCTH.

Psn Teiinopa. [IprioxeHue CTENEHHBIX PAAOB K TPUOJIMIKEHHOMY BBIYMCIICHUIO 3HAYCHUH QYHKIIUN U
MUHTETPAJIOB.

JleiicTBHS ¢ KOMITJIEKCHBIMU YHCJIaMU B aJireOpanveckoi U TPUTOHOMETPUYECKON U TTOKa3aTeIbHOM
dopmax.

Bo3Benenne KOMIUIEKCHOTO YKCIa B CTETIEHb U U3BJICUEHUE KOPHS U3 KOMITJIEKCHOTO YHUCIIA.
[onaTne GyHKIIMU KOMIUIEKCHOTO MTEPEMEHHOTO.

[TpousBoaHast GyHKIIMN KOMILIEKCHOTO IIEPEMEHHOTO.

[Nonsarue ananutnveckoil Gpynkuu. MaTErpan or GyHKIMHA KOMILUIEKCHOTO TIEPEMEHHOTO.
Wurerpansnas popmyna Komru.

OcoOble TOUKH.

Tembl KypcOBOI0 MPOEKTA: He NPELYCMOTPEHO

3K3aMeHaHI/l0HHble BOIIPOCHI:

Cemectp 1

1. Tlonsatue GpyHkuu (001acTh onpeseneHus, 001acTh 3HaUeHHs, CIOCOOBI 3aJaHNs (PYHKIIUH,
HEKOTOpBbIE 001IIMe CBOMCTBA (PYHKITUN).

2. Jlaiite ompezaeneHue rnocieaoBaTeabHOCTH U e€ mpenena. ChopMmynupyiiTe TeopeMbl O IMpenenax
MOCJIEI0BATENBHOCTEH, CBSI3aHHBIX C apU(METHUECKUMHU JIEHCTBUSMHU.

3. Maiite ompeneneHue mnocienoBarelbHOCTH U €€ mnpexaena.l'eomerpuueckuil cMbIcn mpejaena
nocienoBarenbHOCTH. ChopMynHpylTe TEOpeMbl O HEOOXOAWMBIX YCIOBHUSX CYIIECTBOBAHHS
npejena nocjie0BaTeIbHOCTH.

4. ]JloKaxuTe TEOpeMy O Tpenene CYMMBI CXOISIINXCS TOCIEA0BATEIEHOCTEH.

5. Jokaxure TeopeMy o IIpenerne mpousBeeHNs CXOAALUIMXCS TOCIIEA0BATENbHOCTEH.

6. JlaiiTe ompenencHue MOCIEA0BATEILHOCTH U ¢€ mpenesa. beckoHeuyHOo Masbie U 0eCKOHEYHO OOJIbINNe
M0CTIeI0BATENbHOCTH U UX CBOMCTBA.

7. Jlaiite ompenenenue npeaena GYHKIUHA «HA SI3bIKE O—€ pacCykaeHui» . [losicHuTe reoMeTpuyecKuii
cMbica ornpenenenus. CHopMynupyiTe TeopeMy O eTMHCTBEHHOCTH TIpeJiena.

8. IlepBblil 3amMeuaTeabHbIN Mpeen (¢ J0Ka3aTeabCTBOM).

9. Bropoii 3ameuaTeNbHbIN Mpeaesl (OCHOBHBIC HJIEH JIOKA3aTeIbCTBA).

10. CnencTBUsL BTOPOTO 3aMEUATENILHOTO IpeJiesia (C J0Ka3aTeIbCTBOM).
11. HempepbiBHOCTh (PYHKIMH (JaTh JABa OINpPEAETCHHUS HEMPEepbIBHOCTH (GYHKIHMH, CHOPMYIHPOBATH

HEKOTOPbIE TEOPEMBI O HEITPEPHIBHOCTU (DYHKIIUN).

12. TloHsiTHE OAHOCTOPOHHUX TIpeenoB. ChopMynHpyHTe TEOpEeMy O CYIIECTBOBAHUH TIpeeia (yHKIHH

B TOYKC.

13. Pa3pbIBeI DYHKIMN U UX KIACCH(UKAIIHS.
14. beckoHeyHO MaJible U OECKOHEUHO Ooubine GyHKIuH. CBoWcTBa 6ECKOHEYHO MaNbIX U OECKOHEYHO

00abImNX (YHKITHI.

15. CpaBHeHne OecKOHEYHO MallbIX MU OeckoHeyHO Oomnbiux ¢GyHKuud. IloHATHEe TIaBHOW wyacTu

OCCKOHEYHO MaJION (hYHKIIUH.

16. 3anumuTe TabaKMIly S5KBUBAICHTHBIX OECKOHEUHO MaJbIX (YHKIMH U JIOKaXkuTe CBOMCTBO: “Eciu
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& (x)~F(x),aB(x)~y(x),mo .7

HpHMepr IK3aMCHAIIMOHHbIX OMJIETOB

BHWJIET 1

1. CpoiicTBa ompenenuTens.
2. OmpenieneHre BEKTOPHOTO MTPOU3BEICHIS], CBOMICTBA BEKTOPHOTO POU3BEICHUSI.
3. [epBbIit 3aMedaTeNbHBIN Mpenen (C T0Ka3aTeIbCTBOM).

4. Beruucnure lim, _,

1-cos6x”

sin*x

Cemectp 2

no

N o O~ w

10.

11.

12.
13.

14.
15.

16.

17.
18.
19.
20.
21.

22,

23.

24,
25.

Omnpenenenne npousBoaHoi Gpyukuun y=f(X). Jlokaxkure mo omnpeznenenuto (sinx )’ = cosx.
Banummre  onpenaesieHue  npousBogHoM  GyHkumu - Y=f(X). JlokaxxuTe 1O  ONpeacIICHUIO
(Eo.gax) =

xina’

Onpenenenue npoussoanoil Gpynxuun y=Ff(X). Jlokaxure mo onpenenenuio (a*) = a*Ina.

3anumuTe onpenenenue npouspoaHoi dynkmn y=f(x). Jokaxure no onpexgenennio (x™) = nx™1,

IIpou3BoHast oT 0OpaTHOM Gynkimn. Beenute dopmyny (arcsinx).
IponsBoaHas ot o6parHoit Gpynkium. Beiseaute hopmyny (arctgx).

["'eomeTpuuecKHil CMBICI TPOU3BOAHON U AU depeHuana.
[Ipon3BomHast CTENEHHO-TIOKA3aTeNbHOW  (QYHKIUH YV = u(x)"™). Meron JOTapuPMHIECKOTO

Qg epeHIpoBaHus.

Huddepenuman uucioBoi (yHKIMHM YHMCIOBOTO aprymenrta (ompeneneHue auddepeHuupyeMoit
dbyakuuu, onpenenenne auddepenimana, 18a cBoiictBa nuddepennuana, cBsazp auddepeniuana ¢
IIPOU3BOIHOM).

[Tonstue nuddepennmana BpICHIETro NOpsiaka QyHKIMH OJHOM epeMeHHol (onpeaeneHue, Gpopmyna
Juis Beruucnenust). @opmynsl auddepennnanon BeICHIEro HOPsIKa OT CYMMBI M ITPOU3BECHHUS.
[TpaBuiio Jlonurans ( GopMyIHpOBKa TEOPEM, PACKPHITHE Pa3IMUHBIX THIIOB HEONpEAEIEHHOCTEH,
JIOCTOMHCTBA U HEIOCTATKH MpPaBUIIa).

[Tapamerpuuecku 3a1aHHble QYHKUINN U UX AUPHEpEHIUPOBAHUE.

HesBHO 3a1annble QyHKIMU U UX TuddepeHpoBaHne (onpeaeaeHne, BHIBECTH GopMyTy At
Cllydast IByX NEPEMEHHBIX, IPUBECTU (DOPMYJIBI B ClTydae TPEX MEPEMEHHBIX ).

®opmyna Teinopa. [oxyunure popmyny MakiopeHa ans pyHKuuit e*, sin x, cos x.

AcumnToTsl rpaduka GyHKIMH U UX OTBICKaHHUE (OIpeJieIeHUe, BUbl aCHMITOT, BBIBOJ (GopMyI
JUTSl HAXOXKJICHUST mapameTpoB K, b ).

YacTHple NpOM3BOJHBIE (ONpENEICHHE B Cllydae ABYX IEPEMEHHBIX, B Cllydae N IEPEMEHHBIX,
MIPABUJIO OTHICKAHUS).

[Tpon3BoIHBIE BBICHIMX MOPAIKOB (PYHKIIUH MHOTUX MEPEMEHHBIX.

[Tonstue muddepennnana GyHKIMM MHOTHUX TIEPEMEHHBIX.

Juddepennnansl BBICIIUX MOPAIKOB (PYHKIIMM MHOTHX NEPEMEHHBIX.

[Tpon3BoHas O HAIIPABJIEHUIO U TPAJAUEHT (OIpeIeleHHs], BbIUNCICHHUE, CBOMCTBA).

[TepBooOpaznas ¢ynkunu. dPuzndyeckuit U TEOMETPUUYECKUH CMBICI 3aJauyd OTBICKAHHUSA
nepBoobOpa3Hoii. Heonpenenennsiit nuaterpan. CBoiicTBa HEONPEAEIEHHOTO HHTErpaa.
WuterpupoBanue no vactsaMm. Jlokaxure (GOpMylly HHTETPHUpPOBaHMS MO yacTaM. [IpakTuyeckuii

cMbIcT Metona. [IpuBeuTe IPUMEPHI KIaCCOB MHTErPANIOB, K KOTOPBIM IIPUMEHUM METOI.
WHTerpupoBaHue mpocTeiimx apobeit: — 4N 24 <0)
pyp p AP Cx—a’(x—a)®'x24pxiq p q ’

JlaTh onpeneneHne NHTErpaabHOM CYMMBI U ONPEEIIEHHOIO UHTErpaa.
CBolicTBa ONpPEAEICHHOTO NHTErPala, BEIPAKEHHBIE PABEHCTBAMU.
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26.
217.
28.
29.

30.

31.
32.
33.

34.

35.
36.
37.
38.
39.

40.
41.

42.

43.

44,
45.

46.

47.

48.
49.

50.
51,

52.
53.

CBolicTBa ONpEAEICHHOIO NHTErPala, BEIPAKECHHbIE HEPABEHCTBAMU
3aMeHa IEPEMEHHBIX B OIIPEEIICHHOM MHTErpalle.
HoxkazarenbctBo popmynsl HeioTona-Jleitonuna.
dopmysa MHTETPUPOBAHMS 110 YaCTAM IS ONIPEAEICHHOIO HHTErpaa.
T dx
HecoGcteennbie unrerpansl nepsoro poxa. [lpusnaku cpaenenus. Mccnenosanne unterpana | —.
VYcioBHas n aOCOMOTHASI CXOAUMOCTb.
Beruucnenue mwioniasei B 1€KapTOBbIX U MOJSPHBIX KOOPIANHATAX.
Boruncnenue 1MHbI KpUBOM B IEKAPTOBBIX U MOJIIPHBIX KOOPAUHATAX.
Huddepenunanpabie ypaBHEHUS TIEPBOTO MOPAIKA, MX (OPMBI 3aIMCH U T€OMETpHUUYECKasi HHTEPIIpe-
Talusl.

IocranoBka 3anaun Komm s ypasrenns Y = (X, Y) . ®opMyImpoBka TeopeMsl CyIECTBOBAHUS U

€AMHCTBEHHOCTH pelieHus 3aaaun Komn.

[Tonsatue o01IeT0, YaCTHOTO U 0COOOTO PELICHHUS.

YpaBHEHUS C pa3ACIAOIMMUCS IEPEMEHHBIMU, OJJTHOPOJAHBIE YPABHEHUS.

YpaBHEHUS B MOJIHBIX TUddepeHranax.

JIuneliHble ypaBHEHUs [IEPBOIO MOPSAKA, ypaBHEHUS bepHyuiu.

ITocTanoBka 3amaun Komm Ui ypaBHeHHs N-TO nopsAaka. PopMyIMpOBKa TEOPEMBI CYLIECTBOBAHUS
U eMHCTBeHHOCTH. [ToHsITHE 001IIETO pereHus.

YpaBHEHHs BBICIINX MOPSAIKOB, JOIYCKAIOIME NOHMKEHUE MOPSIKA.

OOt BUJ HEOTHOPOAHBIX TUHEHHBIX M OJHOPOJHBIX ypaBHEHUH N-ro mopsaka. CBoicTBa pelie-
HHUI OJTHOPOJHOTO JIMHEHHOTO YPABHEHUS.

[TonsTue ¢dyHIaMEHTABHON CUCTEMBbI pEIlIeHUH OJAHOPOIHOrO ypaBHEeHHs. Teopema O CTPYKType
00IIEro perIeHus: OJJHOPOAHOTO JIMHEHHOTO YpaBHEHHS.

Otbickanue GpyHIAMEHTAIBHON CHUCTEMbI PEIICHUH U OOIIEro perieHusi OJHOPOJHOTO YPaBHEHUS C
MOCTOSTHHBIMU K03 punmeHramu.

Teopema o cTpykType 0011ero pemeHuss HEOAHOPOIHOTO JUHEHHOTO ypaBHEHUs N-T'0 MOPsIKA.
Meroa Bapuanuy NMpOU3BOJIBHBIX ITOCTOSIHHBIX JJII HEOJHOPOJIHOIO JIMHENHOTO YpaBHEHHs N-rO MO-
pAIKa.

[TonGop yacTHBIX peleHu HEOTHOPOTHOTO JTUHEHHOTO YPaBHEHHUS C MPABOM YaCThIO CIEIUAIBHOTO
BUJA.

MatpuyHas ¢popMa 3anucu CUCTEM JIMHEHHBIX AuddepeHnranbHblX ypaBHeHU. [lonsaTue pemenus
cucteMbl. CTpyKTypa 0OLIEero pelieHns CUCTEMbI OJTHOPOIHBIX YPaBHEHHH.

MeTo bl HHTErpUPOBAHUS CUCTEM JTMHEHHBIX MU (epeHIIMaTbHBIX YpaBHEHUH N-T0 NOpsIKa.

MeTto Bapualliy MPOU3BOJIBHBIX MOCTOSHHBIX JIJIS1 CUCTEM JIMHEWHBIX AU(QepeHIInaIbHbIX YpaBHe-
HHI N-TO MOpsIKA.

Beluncnenue n1BOMHOrO MHTErpajia B I€KapTOBBIX KOOpAMHATaX. I €OMETpUYECKUN CMBICI JIBOWHOIO
MHTErpaa.

3aMeHa IEPEMEHHBIX B IBOMHOM UHTErpaiie. J|BOMHOM NHTErpall B MOJIAPHBIX KOOPAUHATAX.
Brrunciienne KpuBOJIMHENHBIX MHTETPAJIIOB IEPBOTO POA.

Beluncnenue KpuBOJIMHENHBIX UHTETPAJIOB BTOPOIO POJA.

IIpumepsl 3K3aMeHALIMOHHBIX OHJIETOB

BUJIET 1

v X v
1. HaiiauTte 4acTHBIC IPOU3BOIHBIC MIEPBOrO U BTOPOTO MOPSAAKOB Z(x, V) = =+ =
v X

2. Omnpenenenue HecoOCTBEHHOTO HHTErpajia I poxa. 'eoMerpuueckuii cMbICiL. JloCTaTOUHBIEC TPU3HAKH

cxomuMOocCTH (0e3 moKazaTenscTBa). AOCOMIOTHAS CXOIMMOCTbD.

3. JuddepenumanbHeie ypaBHEHHS € pa3essSIOIIUMUICS IEPEMEHHBIMHU.

Haiinure npoussoanywo ¥y = In (tg %) — ctgy/x

Cemectp 3
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1. AOcomoTHas U YCIOBHAS CXOJUMOCTD YHCIIOBBIX PSJIOB.

[IpusHak cpaBHEHUs aOCOIIOTHOM CXOAMMOCTH B KOHEUHOH (hopMe, peeIbHBIN MPU3HAK CPaBHE-

HUSL.

[Ipusnak Jlanmambepa B mpenenbHoii hopme

[Tpusznak Komm B npeaensHO# Gopme.

Nuterpanbusiii npusnak Komu.

[Tpu3nak JleitOnuna s 3Hakodepeayromuxcs psaaoB. OneHka ocTaTka psjaa.

OyHKIMOHANBHBIN pall. CXOAUMOCTh (YHKIIMOHATIBLHOTO psija.

PaBHOMEpHAas cXOAUMOCTh (DYHKIIMOHATIBHOTO psifa. JlocTaTouHbIi MpU3HAK paBHOMEPHOH CXOIUMO-

CTH (PYHKIIMOHAJIBHOTO pAJia

9. Tlousrue creneHHoro psga. O0IacTh CXOMUMOCTH CTENIEHHOTO psiia. Teopema AGes.

10. Teopema equHCTBeHHOCTH psifa Tetmopa. Ilpuemsr paznoxenus GyHkuui B psaabl Teitnopa.

11. Hynu aHanmuTU4YecKo QpyHKIINH.

12. Psan Jlopana. O6nacts cxomqumocTtu. ChopmMynupoBaTh TeopeMy O pasziiokeHuu GyHKIUU B psf Jlo-
paHa.

13. Psn Jlopana B OKpeCTHOCTH O€CKOHEYHOCTH. XapaKTep TOUKH OECKOHEYHOCTH.

14. TTonsaTHE 0COOOH TOUKH, U30JIMPOBAHHOMN 0coOoi Touku. Kinaccudukamus ocoObIX TOUEK.

N

©ND oA W

HpHMepI)I IK3aMCHAIIMOHHbIX OMJIETOB

BUJIET 1
1. ChopmymupyiTe U JOKaKUTE TeopeMy 00 YMHOKECHUU M JICIICHUU KOMILICKCHBIX YMCEJI, 3alIMCAHHBIX B
TPUTOHOMETPUIECKOH hopme.

2. Psagst Teiinopa. [IpuBenute npumeps! pasinoxerns QyHKIui B psg Teinopa.
o 1 —in/3
3. Haiigure MOJYJIb Y IJIABHOE 3HAYEHHUE apryMeHTa KOMIUIEKCHOIO YhCiHa Z = —E +€ .

N . . = 1
4, I/ICCJ'IG,I[yI/ITe Ha CXOOAUMOCTD CICAYIOUINU YUCIIOBOU DAL Z(—l)n In (l+ —ZJ . YKa)I(I/ITe, pAA CXOOUTCA
n=1 n

YCJIOBHO, a0COJIFOTHO, JIMOO PacXOAUTCS.

4. Meroauyeckue MaTepUuaJibl

Hnst obecnieyeHus: mporecca OOy4eHHS W PEHICHHsS 3a7ad OOY4YEHUs MCIOJIb3YIOTCS CIIEIYIOIINe
MaTEPHAIIBI:

— METOAMYECKHE MaTepHuaibl, ONPEACIAIOINE MPOLEAYpPhl OLICHUBAHUS 3HAHWN, YMEHWMH, HAaBBIKOB U

(unn) ombITa AESITEIBHOCTH, XapaKTEPU3YIOMIMX ATambl (OPMHUpPOBAHUS KOMIIETEHIMH, B COCTaBe

COTJIAaCHO MYHKTY 12 paboueil mporpaMMsl

OcHoBHasi InTEepaTypa

Cemectp 1

1. ®uxrtenronsy I'. M. Kypc nuddepenimanbHoro 1 MHTErpaibHOrO HCYUCIEHUS: YIeOHUK JIJIsl By30B: B
31. — T.1.—M.: ®uzmariut, 2006. — 679 c. Dx3emmsapos B oudbnuorexe TYCYPa: 100.

2. ®uxrenroneil [.M. Kypc auddepeHninanbHOro 1 HHTErpaaIbHOTO UCYUCIICHHs. YueOHuK. B 3-x 1. —
T.1. — CII6: Jlans, 2009. — 608 c. http://e.lanbook.com/books/element.php?pll cid=25&pll id=407

3. MarasunnaukoBa A. JI. Jluneiinas anreOpa. AHanuTHdeckas reoMeTpusi: YueOHoe nmocobue / MarasuHHU-
koBa A. JI., Marasunnukos JI. . —2010. 176 c¢. https://edu.tusur.ru/training/publications/2244
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Cemectp 2

1. ®uxrtenronsil .M. Kypc nuddepeHnmnaibHOro 1 MHTErpaIbHOTO UCYHCICHUS: YI4eOHUK JIJIS BY30B: B 3 T.
—T. 2. - M.: ®usmarnur, 2006. — 863 c¢. Dx3emmusipoB B ouomoreke TYCYPa: 100.

2. Marasunnaukos JI.W., MarasunaaunkoB A.JI. Beiciiast marematuka ll. uddepernmansnoe ncuucienue. —
Tomck: TYCVYP, 2007. — 191 c. https://edu.tusur.ru/training/publications/2246

3. EnpiioB A.A. MHTerpansnoe ucuncienue. Juddepennmansasie ypaBHeHus: yuebnoe nocodue /  A.A.
Enpnos, T.A. EasiioBa. — Tomck: TYCVYP, 2007. — 263 c¢. Ox3emmuisipoB B 6uonroreke TYCYPa: 100.

Cemectp 3

1. [Mantenees, A.B. Teopus QpyHKIMII KOMIIJIEKCHOTO IIEPEMEHHOTO M ONIEPAIIIOHHOE UCUUCIICHUE B TIpUMeE-
pax u 3amavax [DIeKTpoHHBIN pecypce] : yueoHoe mocodue / A.B. ITantenees, A.C. SIkumoBa. — DJIEKTPOH.
nan. — CIIO. : Jlans, 2015. — 447 c. — Pexum gocryna:

http://e.lanbook.com/books/element.php?pll id=67463

2. TMucemennsnii J[. T.KoHcnekT nekuuii mo Beiciiedt Mmatematuke: B 2 4./ Y. 2: Tpuanare nsaTh JEKIUH.
M.: Aiipuc-Ilpecc, 2007. — 251 c. Dx3emmisapos B oubnuorexe TYCVYPa: 59.

3. Mara3zunnuxos JI.UW. Beiciiast marematuka lll. @yHkuun koMisiekcHoro nepemMeHHoro. Psaapsl. Mure-
rpaibHbie peodpazoBanusi. — Tomck: TYCVYP, 2012. — 206 c.

JlonotHUTeILHAS JTUTEpPaTypa

Cemectp 1
1. Byrpos . C. Bricmiasg maremartnka: yaeOHuk 1 By30B: B 3 1./ 5. C. Byrpos, C. M. Hukoibckuii;
pen. B. A. Cagopanuuii. T. 1: DneMeHTsI IUHEHHOM anreOpsl U aHATUTHYECKON reomerpun. — M.: Jlpo-

¢a, 2006.— 284 c¢. Ox3emiurspoB B oubmoteke TYCVYPa: 31.

2. MarazunnaukoB JL.U. IIpakTukywm o JvHelHOM anredpe u aHAIMTUYECKO reoMeTpun: Y yebHoe moco-
oue / J1.W. Marasunuukos, A.JI. Marasuanukosa - Tomck : TYCVYP, 2007. — 162 c.

Ox3emiusipoB B oubiarorexke TYCVYPa: 100.

3. J.U. MarazunaukoB MaTtemaTHka Jj1s TyMaHUTapHBIX, SKOJJOTUYECKUX U IKOHOMUKO-IOPUINYECKUX CIIe-
nuaneHocTel: yuebHoe nocobue / 0. I1. lleBeneB. ToMckuii rocy1apCTBEHHbIN YHUBEPCUTET CUCTEM
yIpaBiIeHUs U paauodneKTpoHuKu. - Tomck : TYCVYP, 2007 - Y. 1. - 259 c. Dx3emmisipsl Bcero: 98.

Cemectp 2

1. MarasunuaukoB JL.U. [Ipaktukym no npuddepeHnuanbHOMy UcuucieHuto: YueoHnoe nocodue / JLU. Ma-
ra3uHHukoB, A.JI. MarasunnukoB. - Tomck: TYCVYP, 2007. — 212 c. Dx3emmusipoB B 6ubmuorexke TY-
CVYPa: 100.

2. byrpos 4. C. Beiciias matemaruka: yueOHuk s By3os: B 3 1./ . C. byrpos, C. M. Hukonbckuii; pen.
B. A. CagoBHuunii. (Beicuiee o6pasoBanue. CoBpemenHblit yueOnuk). — T. 2: Jluddepennmanbaoe u uHTE-
rpaigbHOe ucuncienue. — M.: JIpoda, 2005. — 509 c¢. Dx3emiusipoB B 6ubmoreke TYCVYPa: 31.

3. JJabopaTopHbIif MPaKTUKYM IO MaTeMaTHKe : PyKoBOJICTBO K BBIIOJHEHHIO TaOOpaTOpHBIX paboT / Mara-
3uHHUKOB A. JI. — 2016. 14 ¢. — Pexxum moctyma: https://edu.tusur.ru/training/publications/6076

Cemectp 3

1. JL.L. Mara3uHHuKOB MaTemMaTuka Jjsi TyMaHUTapHBIX, SKOJIOTHYECKUX U SKOHOMUKO-IOPUIMUECKUX CIIe-
nuanbHocTeil: yaeOHnoe nocodue / 1O. I1. llleBeneB. Tomckuii rocyiapcTBEHHbIN YHUBEPCUTET CUCTEM
yIIpaBJIeHUs U paauoieKTpoHuku. - Tomck : TYCVYP, 2007 - Y. 2. - 244 c. Ox3emmusapsl Beero: 101.

2. Epoxuna A.Il. Metoandeckue peKOMEHIAINY 110 BHIMOTHEHHUIO JabopaTOpHBIX padoT. — Tomck:
TYCVYP, 2012. — Pexum nocryna: http://math.tusur.ru/book/erohinal.doc

Ilpakmuueckue 3auamus npoeooOAmcsa no YueOHbIM HOCOOUIAM:

Cemectp 1

1.MaraszunnukoB JI.U. Breicmas matematuka I. IIpakTukyMm mo JuHEHHOH anreOpe M aHATUTUYECKOU Teo-

MeTpuu: YueoHnoe nocodbue / JIL.W. Marazuaaukos, A.JI. Marazuaaukosa. - Tomck: TYCVYP, 2007. - 162 c.
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OK3eMIUIIphI Beero: 97.

2. bexnemumena JI.A., beknemumes JI.B., Ilerpouu A.1O. u ap. CO0OpHUK 3a/1a4 IO aHATUTUYECKOMN T'€0-
MeTpuu nuHeHoi anredpe u. CI16: Jlanp, 2008. — 496 c.
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=76

Cemectp 2

1. MarazunnukoB JI.U. Beiciias maremaruka Il. ITpakTukym o quddepeHImaisHOMy HCYUCIICHUIO: Yuel-
Hoe nocobue / JI.LU. Marazunnaukos, A.JI. MarasuaaukoB; MunuctepcTBo oOpa3oBanus Poccuiickoit Dese-
paunu, TOMCKHI TOCYHApCTBEHHBIM YHHBEPCUTET CHUCTEM YIPABICHHUS W PAAUOIEKTPOHUKHU. - TomcCk:
TYCVYP, 2007. - 212 ¢. Dx3emruisapsl Bcero: 99.

2. EnprioB A.A. [IpakTUKyM [0 UHTETPAILHOMY MCUUCIICHUIO U TU(PEepeHIINaTbHBIM YPaBHEHHM : yueo-
Hoe nocobue / A.A. Enbios, T.A. EnbnioBa. — ToMck : ToMCKu#i TOCyAapCTBEHHBIN YHUBEPCUTET CUCTEM
yhpasieHus U paauodnekTponuku, 2005. — 204 c. Dxk3emmuisapsl Bcero:285.

Cemectp 3

1. Marasunnukos JI.W. Beiciiast marematuka |ll. @yHkuuu koMiiekcHoro nepeMeHHoro. Psaasl. Mnre-
rpaibHbie peodpazoBanus. — Tomck: TYCVYP, 2012. — 206 c. — Pexum goctymna:
https://edu.tusur.ru/training/publications/2258

2. [TanTteneeB A.B. Teopust ¢yHKINI KOMIZIEKCHOTO MIEPEMEHHOTO U OTIEPAI[MOHHOE UCYUCIICHUE B TIPUMeE-
pax ¥ 3amavax [ DIeKTPOHHBIN pecypc] : yuebnoe mocooue / A.B. Ilanrenees, A.C. SIkumoBa. — DIEKTPOH.
nan. — CII0.: JIanp, 2015. — 447 c. — Pexxum goctyna:
http://e.lanbook.com/books/element.php?pll_id=67463

3adanus Ha KOHMPOIbHbLE PAOONLbL NPUEECOCHDL 8 KAMNCOOM U3 C/IEOVIOULUX YUCOHBIX NOCOOUL .

Cemectp 1

1.Mara3unnukoB JI.W. Breiciias matemaruka I. IlpakTukyMm 1o nuHeWHO# anrebpe U aHAIUTUYECKOM Teo-
MmeTpun: Yuebnoe mocobue / JL.W. Marasunaukos, A.JI. MarazunHukoBa; MuHHCTEPCTBO 00pa3oBaHUs
Poccutickoit ®enepanuu, TOMCKUI TOCy1apCTBEHHBIM YHUBEPCUTET CUCTEM YIPABICHUS U PaLUOdIIEKTPO-
Huk. - Tomck: TYCVYP, 2007. - 162 c. Dx3emIutsipbl Bcero: 97.

2. Marasunnukos JI.M. MaremaTnka 111 r'yMaHUTapHBIX, YKOJIOTHYECKUX U YKOHOMUKO-IOPUANYECKHX CIIe-
nuanbHocTeil: yaeOHoe nocodue / FO. I1. [lleBeneB. Tomckuii rocy1apcTBEHHbIN YHUBEPCUTET CUCTEM
YIIpaBJIEHUS U paauoIeKTpoHUKH. - ToMck : TYCVYP, 2007 - Y. 1. - 259 c. Ox3eMIusipsl Bcero: 99.
Cemectp 2

1. MarasunnukoB JI.M. Beicimast marematuka Il. Ilpaktukym no auddepenunaibHoMy ucUncieHuio: Yueo-
Hoe nocobue / JI.LU. Marazunnukos, A.JI. MarasunuukoB; MunuctepcTBo o0pa3zoBanus Poccuiickoit Deme-
pauuu, ToOMCKHI rOCYyAapCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABICHUA U PAIUOIIEKTPOHUKU. - Tomck: TY-
CVP, 2007. - 212 c. Ox3eMIutsipbl Bcero: 99.

2. EnbrioB A.A. [IpakTuKyM [0 HHTETPaIbHOMY MCUUCIIEHUIO U TU(GEpeHIINATbHBIM YPaBHEHUM : yueo-
Hoe nocobue / A.A. Enbuios, T.A. EnprioBa. — ToMck : ToMckuil rocyaapcTBEHHBIN YHUBEPCUTET CUCTEM
yIpaBiaeHUs U paanoieKTpoHuku, 2005. — 204 c. Dx3eMIuisapsl Beero: 285.

Cemectp 3

1. MarasuanukoB JI.W. Beicias maremaruka Ill. @yaknnn kommiiekcHOro nepemMeHroro. Psapl. uTe-
rpanbHble mpeoOpazoBanus. — Tomck: TYCVYP, 2012. — 206 c. — Pexxum gocryna:
https://edu.tusur.ru/training/publications/6076

2. JI.1. Mara3uHHuKoB MareMaTuka 1Ji1 T'yMaHUTapHbIX, IKOJIOTHYECKUX U SKOHOMUKO-IOPUANYECKUX CIIe-
nuanbHocTeil: yaeOHnoe nocodue / 1O. I1. IlleBeneB. Tomckuii rocyiapcTBEHHbIN YHUBEPCUTET CUCTEM
YIPaBIEHUS U paauoIeKTpoHUKH. - Tomck : TYCVYP, 2007 - Y. 2. - 244 c. Ox3emmisapsl Beero: 101.

Jlabopamopnuuie 3anamus npoeoOAMCA NO Y4EOHbBIM ROCOOUAM:

Cemectp 2
1. JIaGopaTopHBIif MPaKTUKYM IO MaTeMaTUKe : PyKOBOACTBO K BBIIIOJHEHHIO TaOOpaTOpHBIX padot / Mara-
3uHHUKOB A. JI. — 2016. 14 ¢. — Pexxum pocryma: https://edu.tusur.ru/training/publications/6076
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2. EnpiioB A.A. MHTerpanbHoe ucuncienue. Juddepennmansasie ypaBHeHus: yuebHoe nmocobue /  A.A.
Enwmos, T.A. EasriioBa. — Tomck: TYCVYP, 2007. — 263 ¢. Ox3emmuisipoB B 6uonmoreke TYCYPa: 100.

Cemectp 3

1. Epoxuna A.I1. Meroanueckrue peKOMEHIAINH 110 BBIMOJHEHUIO TabopaTtopHbix pabot. — Tomck: TY-
CVYP, 2012. — Pexxum goctyma: http://math.tusur.ru/book/erohinal.doc

2. Marasunnukos JI.W. Beiciias maremaruka |ll. @yHkuyunu koMiekcHOro nepeMeHHoro. Psaapsl. Mnre-

rpanbHble IpeodpazoBanus. — Tomck: TYCVYP, 2012. — 206 ¢. — Pexum noctyna:
https://edu.tusur.ru/training/publications/2258

3aoanusa na 1adopamoprsie padomol RPUCECOCHBL 8 KANHCOOM U3 CACOVIOUIUX VUCOHBIX HOCOOUIL.

Cemectp 2
1. JIaGopaTopHBIif MPaKTUKYM IO MaTeMaTUKe : PyKOBOICTBO K BBIIIOJHEHHIO JTaOopaTOpHBIX padot / Mara-
3uHHUKOB A. JI. — 2016. 14 ¢c. — Pexxum pocryma: https://edu.tusur.ru/training/publications/6076

Cemectp 3
1. Epoxuna A.Il. MeToanueckue peKOMEHIAIMH 110 BBITTOJIHEHHIO JJa00paTopHbIX padboT. — Tomck:
TYCVYP, 2012. — Pexxum noctyna: http://math.tusur.ru/book/erohinal.doc
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