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Pacnpenenenue pabouero BpeMeHn:

Bujibl yue6HOM paboThl = 2 2 |2 l21%2 |6 2
No 3] 3] 3] S S S ) =
1] 1] 1] 1] 1] 1] o o
p= p= p= p= = = A =
[} [} [} [} [} ) =~
O O O O O Q =
1. | Jlexuun 36 36 | yacoB
2. | JlaGopaTtopubie padoThI 4acoB
3. | lpakTHYeCKHE 3aHATHS 36 36 | yacoB
4. | Kypcosoii npoext/padora (KPC) 4acoB
5.| Beero ayniuTOpHBIX 3aHATHI 72 72 | yacoB
6. | CamocrosiTenbHnas padoTa CTy1€HTOB. 36 36 | 4acos
(CPC)
7.| Bcero (0e3 3x3ameHa) 108 108 | gacoB
8. | Camoct. paGoTa Ha c1ady IK3aMeHa 36 36 | yacos
9. | O6mas Tpya0eMKOCTH 144 144 | yacoB
(B 3a4eTHBIX eJUHUIAX) 4 4 | 3ET
3ader He IpegyCMOTPEH Jdud. 3auer He mpeayCMOTpEH
JK3aMeH 2 ceMecTp
Tomck 2016

CornacoeaHa Ha noprane Ne 4491
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1. Hesm n 3axa4m JMCHUILIHHBI: 1IEN1bI0 Kypca «MaTemaTukay sBIIsSeTCs IpUoOpeTeHHe
CTY/IEHTaMH HEOOXOJAMMBIX MaTeMaTUYECKUX 3HAaHUH 110 OCHOBHBIM pa3zieiaM BbICIICH
MaTEMaTHKH, OCBOEHHE OCHOBHBIX MaTEMaTHUYECKUX IIOHATUMN, X B3aUMOCBS3EH U pa3BUTHUS.
N3ydenne 3Toro Kypca JacT BO3MOXKHOCTb CTyJ€HTaM OBJIa/IETh MOIIHBIM aIlliapaToM,
[IOMOTaloIIMM aHAJIU3UPOBATH, MOJEINPOBATh U PELIATh Pa3IMYHbIE IPUKIIAJHbIE SKOHOMUYECKUE,
BBIYHCIIUTEIIBHBIE U JIOTHYECKHE 3a1a4i. B 3a1aun Kypca BeICIIEH MATEMAaTUKH BXOJAT: PA3BUTUE
QITOPUTMHUYECKOIO U JIOTHYECKOT0 MBIIIEHUS CTYJEHTOB, OBJIaJIECHUE METOAMHU UCCIIEIOBaHUS U
peleHHsl MaTeMaTHYeCKUX 3a/1a4, BBIpaOOTKa y CTYyJIEHTOB YMEHUS CAaMOCTOSITEIIbHO PACIIUPSTh U
yIIIyOJIsTh CBOM MaTEMaTUYECKHE 3HAHUS U TPOBOIUTH MaTEMAaTUUECKUN aHAIN3 TIPUKIIATHBIX
SKOHOMMYECKHUX 3a/a4.

[Tpu muzyuenun paznena «JIuneitHas anredpay CTYICHTHI HMEIOT BO3MOXKHOCTh PAacCMOTPETh
OCHOBHBIE IOJXO/bl K (POPMHUPOBAHUIO JIMHEHHBIX MAaTEMAaTUYECKUX MOJENEH, MPUMEHSEMbIX B
HKOHOMHYECKHUX 33/1a4ax (cocTaBlieHHe 0aIaHCOBBIX MOJEJICH, 3a/1a4i IIAaHUPOBAHUS IPOU3BOJICT-
Ba U NOTpeOsIeHus, peHTa0eIbHOCTU MPOM3BOJCTBA U T.A.) U APYrUX paszzaenax mareMaTuku. [Ipu
U3y4eHUHU paszzaena «MaTeMaTHueCKUid aHaJIU3» CTYJIEHThl UMEIOT BO3MOYKHOCTh PACCMOTpPETh pas-
JIU4YHble (QYHKIIMOHAIBHBIE 3aBUCUMOCTH, 337laBa€Mble B SIBHOM U HESIBHOM BMJaX, B BUJIE UHTErpa-
JIOB ¥ TIOHATH OCHOBHBIEC TOAXO/IBI K (POPMHPOBAHUIO PA3TMYHBIX MOJIENICH, UCTIONB3YIONINX TTOH -
THSA U PE3ylbTaTbl MaTEMaTHYECKOIO aHaJIW3a, 3HaTb OCHOBHBIE €0 JITOPUTMBI U YMETb IPUMeE-
HATh UX MPU PEUICHUHM SKOHOMMYECKUX 3ajiad, 3ajay IUIaHUPOBAHUS M ONTHUMHU3ALUU, U B JAPYTUX
JUCLMILIMHAX, U3Y4a€MbIX B YHUBEPCUTETE.

[Tpu n3yyeHnn 3TOro Kypca HeoOXOAMMO IMOBHIMIATH YPOBEHb (yHIAMEHTAIBHON MaTeMaTu-
YECKOW MOATOTOBKHM CTYACHTOB IIPM OJHOBPEMEHHOM YCHJIEHHWHM IIPHUKJIAJHOW SKOHOMMUYECKOHN Ha-
npaBieHHOCTH. OO Kypc MaTeMaTUKU ABISETCA (PYyHIaMEHTOM MaTeMaTHYecKoro 00pa3oBaHus
1o crenuanbHocTH «MeHekMeHT». OH npU3BaH J1aTh CTyI€HTaM HEOOXOUMbIC 3HAHUS, KOTOpPbIE
OyIyT UCTIIOIB30BATHCS MPU U3YYCHUN CTICIUATBHBIX JUCIUTUINH.

2. Mecto mucuunjudbl B ctpykrype OOII: maTtemaTtuka oTHOCUTCS K 0a30BOil yacTu Auc-
e (B1.6.9). [lns ycBoeHHs Kypca MareMaTHKU CTYISHTBI JJOJDKHBI XOPOIIO 3HATh CIIEAYIO-
M€ pa3Jelibl AJIEMEHTapHOH MaTeMaTUKU: apu(pMEeTHYeCKHe OINepaluu HaJ JeHCTBUTENbHBIMU
qucllaMU, MpeoO0pa3oBaHME AIreOpanvyecKuX BBIPAXKEHWUH, pELIeHHE ypaBHEHUN M HEPaBEHCTB,
CBOWCTBAa U Tpa(UKH OCHOBHBIX 3JIeMEHTapHbIX (QyHKIMHA. Maremaruka siBisercs (yHIaMEHTOM
oOpa3oBanus MeHekepa. OHa mpU3BaHa JaTh CTYAEHTaM MaTeMaTUYeCKUH ammapar, KOTopblid Oy-
JIeT UCIIOIb30BaThCs B TAJIbHEHIIIEM MTPU MU3YYEHUHU AMCLUUILUIMH 6a30BOr0 IMKIIA, a TAKXKe NP U3Y-
YEeHUM JUCHMIUIMH TNPO(PECCHOHAIBHOIO IMKJIA, B Yy4eOHO-MCCIENIOBAaTENbCKOM U Hay4dHO-
HCCleI0BaTeIbCKON paboTe.

3. TpeGoBaHus K pe3yJibTaTaM OCBOCHHS TUCHUIINHBI:

OIIK-7 «CIOCOOHOCTBIO peliaTh CTaHAAPTHBIE 3a/1a4l MPO(ECCUOHATLHON AEATENbHOCTH HAa OCHOBE
nHpopMallMoHHOW U Oubnuorpaduyeckol KyJabTypbl C MNPUMEHEHHEM HHPOPMAIOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJOTMH M C YY€TOM OCHOBHBIX TpeOOBaHUI MH(POPMALMOHHOM Ge3ormac-
HOCTH»

B pesynbrare n3ydeHus: AMCUMILINHBI CTYJEHT JTOJIKEH:

3namsb: OCHOBBI JTMHEWHON anreOpbl U aHATUTUYECKONW I€OMETPUH, OCHOBHBIE MOHATHS MaTeMaTH-
YEeCKOro aHajn3a, COOTBETCTBYIOUIMIA MaTeMaTWYECKUH ammapaT; METOJbl, COCOOBl U CpeacTBa
MOJIy4EHUs, XpaHEHHUs, NepepaboTK MaTeMaTH4ecKol MH(OpMaIy, IPUHATbIE B JIMHEHHOW ail-
redpe U aHATUTUYECKOI reOMEeTpUH, B MAaTEMaTHUYECKOM aHAJIN3e.
Ymems: npumMensaTe MeTOABI, CIIOCOOBI U CPEACTBA MOJYUYEHHUS, XpaHEHHUs, TepepabOTKu MaTeMa-
TUYECKOl MH(pOopMaIMy, MPUHATON B JIMHEHHON anredpe M aHAIMTHYECKOW IreoMeTpHH, B MaTeMa-
TUYECKOM aHaJU3€ JUIsl pelIeHUs] TUIOBBIX MPO(EeCCHOHATBHBIX 33a]au C MpUMEHEeHuEM HHGpopMa-
[IUOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJOTHH U C Y4€TOM OCHOBHBIX TpeOOBaHUI MH()OPMALMOHHON
6e3onacHoctd. [lonp30BaTbes Mpu HEOOXOIUMOCTH MaTEMAaTHYECKOM JIUTEpaTypoil.
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Bnaoems: 0CHOBHBIMU METOJIAaMH PEIICHHs TUIOBBIX MPO(ECCHOHANBHBIX 3a/1a4, COOTBETCTBYIO-
MM MaTeMaTHYECKUM allapaTtoM, a TaK K€ METOJaMH, CIIOCO0aMU M CPEJCTBAMM IOJTYUYCHMS,
XpaHeHus, IMepepaboTKH MaTeMaTU4ecKoi MH(OopMaIy, IPUHATHIE B JHMHEHHOW anreOpe W aHa-
JUTUYECKON T'€OMETPUH, B MaTEMaTU4YECKOM aHAJIN3€, B COOTBETCTBUU C ITOCTABJICHHOW 3anadyeul
npoeCCUOHATLHON AEATEIbHOCTA HAa OCHOBE MH()OPMAIIMOHHON U 6uOnnorpaduyeckoit KyabTyphl
C IPUMEHEHNEM UH(POPMALMOHHO-KOMMYHUKALIMOHHBIX TEXHOJOTHI M C y4€TOM OCHOBHBIX Tpebo-

BaHW UHPOPMAITMOHHON 0€30aCHOCTH.

4. O6beM TUCHMIUIMHBI U BUABI Y4eOHOH paboThI

OO01mmas TpyA0EMKOCTh TUCLIUIIIMHBI COCTABIISIET 4 3a4eTHBIX COUHUILL.
Bun yae6HOI paboTht Beero 4acos CemecTpsl
1 2 3
AyIuMTOpHBIE 3aHATHS (BCero) 72 72
B tom uncae: - - - - -
Jlexrn 36 36
JlabopaTopusie pabotsr (JIP)
[paxtnaeckue 3ausaTus (I13) 36 36
Cemunapsi (C)
Komnoksuywmsl (K) (B gace neximii) 2 2
Kypcogoit mpoekt/(paboTa) (aynuTopHas Harpy3ka)
Jlpyaue 6udwvl ayoumopHroil pabomoi
KonTtpomnsHbie paboTHI (B 9achl MPaKTUIECKUX 3aHSATHIN) 6 6
CamocTosiTe1bHasi padoTa (Bcero) 36 36
B tom uncne: - - -
Kypcogoit mpoekrt (pabota) (camocTosiTensHast paboTa)
PacuerHo-Tpaduyeckue paboTHI 10 10
Pedepar
Hpyaue 6udvl camocmosmenvnoi pabomot
W3y4yeHune TeopeTHIECKOro MaTtepuaia, HOArOTOBKA K ITPaKTHYe- 10 10
CKUM 3aHITHSIM
IToaroroBka K ceMHUHapaM, KOJUIOKBHyMaM 4 4
Pemenue 3anay. [ToArotoBka K KOHTPOJILHBIM paboTam 8 8
BpinosHeHe MHMBUAYAIbHBIX JOMAIIHUX 33/IaHUN 4 4
By npoMexxyTOYHO# aTTecTaluu — 9K3aMeH 36 36
O611ast TPYJA0EMKOCTh Yac 144 144
3auetHele Enuanie TpynoeMkocTn 4 4
5. Copepxkanme M CHUIITTHHBI
5.1. Pa3aeanl AMCHMIINHBI 1 BUALI 3AHATHI
. =9 ! 8
o ex | EL[E | SE|E | dopumpye
Ne = SE|EE|EQ| =8| €3 | mbexomme-
HaumMenosanue pasaena AUCHUILIMHBL 2 x| &Sx| as& | 85| F§
n/m é E 5 = § é < é 5 ° 4 TEHIINHA
> R 3
4 @] m
1. | DiiemMeHTbI TUHEIHOW anreOpbl U aHANUTHYECKO reo- | 8 8 8 24 OIIK-7
METPHH.
2. | AuddepeHpanpHoe HCHUCISHHE 8 8 8 24 OIIK-7
3. | UHTerpansHOe ucyucacHUE GYHKIUU OTHOM rmepeMeH- | 6 6 8 18 OIIK-7
HOI
4. | OOpIkHOBeHHBIE TU(epeHIaIbHbIC YPaBHEHHS 8 8 6 24 OIIK-7
5. | YncnoBele, CTENEHHBIC PSIIBI 6 6 6 18 OIIK-7
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5.2. Conep:xanue pa3iesi0B JMCUMILIAHBI (110 JEKIUSIM)

dopmu-
Ne /i HaumenoBanue Comepianue pasaenon Tpynoem- pyemsbie
pa3zenos KOCTb (4ac.) | KOMIICTEH-
81201
1. OneMeHTHI u- Panr marpuipl. Teopema o 6asucHoM MuHOpe. Cucrtemsl nu- | 8 OIIK-7
HeliHOU anreOpbl | HeHHbIX anreOpanueckux ypaBHeHHd. Kiaccudukanms cucreM.
n aHamutudeckoil | Teopema Kponekepa-Kamemiu. Perienue omnpeneneHHbIX cHc-
TEOMETPUH. TeM. MaTpuuHbIil clI0co0 pELIeHUsl CUCTEM JIMHEIHBIX ypaBHe-
Huil. Meton Kpamepa u merox I'aycca perieHus cucreM Ju-
HEHHBIX YpaBHEHU. PelieHne HeonpeaeIeHHbIX CUCTEM.
Bexropel. CkanspHOe TpOW3BENCHHE BEKTOPOB. YpPaBHEHHE
MpsIMOY Ha IJIOCKOCTH.
2. Huddepennn- IousTHe npOU3BOMHOMN, ee (u3MUecKUil, reomeTpudeckuii u | 8 OIIK-7
albHOE 9KOHOMHYECKHH CMBICI. OnacTHYHOCTh (yHkuumu. I[IpaBnma
HCYHCIICHUE BBIYUCIICHUS Tpon3BogHOi. [lomsarne muddepennnana. [Tpu-
OmKeHHOE BbIYMCIIEHHE (QYHKIMHM B TOouke. [IpomsBoaHble n
muddepeHnnansl BeICIIEro Mopsaka. PackpbiTie HeonpeeneH-
HocTed mo npaBuiy Jlomurans. [lonHoe uccnenoBanue QyHK-
IIUH U [IOCTpoeHHe ee rpaduka. YacTHbIe IPOU3BOIHBIC U TUD-
(epeHumanbl pyHKIMU HECKOJIBKHUX NEpeMEHHBIX. Bekrop rpa-
nueHT. [IponsBonHast mo HanpasieHuto. [lonHenit auddepernn-
ai. [IpousBoaHsle u AndepeHInaIbl BEICIIETO MOpsaAKa. DKC-
TpeMyM (GYHKIMHM HECKOJNbKHX IEepeMeHHBIX. HeoOxomumele u
JOCTaTOYHBIC YCIOBHS SKCTpEMyMa. YCIOBHBIH SKCTPEMYyM.
Hanmenpiree u HanOoupIee 3HaUEeHNUS QYHKIMU B 00IACTH.
3. WurerpansHoe Heonpenenennsiii uaterpan QyHKIUA U ero cBoiictBa. Tabmu- | 6 OIIK-7
HCUHCIICHUE Ifa uHTEerpaynos. VHTErpupoBanne (yHKIUH MOJBEICHUEM O]
byHKIMN 3HaK auddepenpana. IHTerpupoBaHue no 4acTsm.
OIHOU Onpeneneunsiii uaTerpan. ®opmyna Herorona-Jlelionura.
nepeMeHHOt IIpuMeHeHHe onpeeIeHHOTO HHTETpaja il BRIYUCICHUS
TUIOIAICH TNIOCKHX (pUTYD.
4. OOBIKHOBEHHBIE Juddepennunanbabie ypaBHEHHs IEPBOTO NOpsaKa. YpaBHeHus | 8 OIIK-7
muddepeHnnanb- | ¢ pa3nessomMUCs epeMeHHbIMU. JIMHeitHbIe ypaBHEeHNSI.
HBIE ypaBHEHUS YpaBHEHUS BBICIINX HOPSIKOB, JOITyCKAONTNE TOHUKEHNE
nopsaka. Teopust mnHEHHBIX AU GepeHINaTbHBIX YpaBHEHUH
nopsaka n.
5. YucIiossle, cTe- Yucnossie psaasl. CXoauMOCTh U cyMMa psifga. AOCOMOTHAS U 6 OIIK-7

TICHHBIC PAAbL

YCIIOBHASI CXOIUMOCTh. Heo0XoanmMoe yCiIoBrue CXOTUMOCTH.
CpoiicTBa abCcOMOTHO cxoasmuxcs psaoB. [IpuzHaku abco-
JIOTHOM CXOIMMOCTH. 3HAKOUEPEAYIOIIUECS PSIBI, IPH3HAK
Jleitonuna. Crenennsie psiapl. Psa Teinopa. [Tpunosxkenue cte-
TNICHHBIX PSAOB K HpI/I6J'II/I)KeHHOMy BBIYHCJICHHUIO 3HAYECHUH
(hyHKIMH ¥ HHTETPAJIOB.

5.3. Pa3nenbl JMCUMILUIMHBI 1 MEKIMCUUIIIMHAPHBIE CBSI3U ¢ 00ecneunBalonUMu (mpe-
AbIAYIIMMH) U 00ecnedyuBaeMbIMH (IOCTEAYOMMMHU) AUCHUNIIMHAMUA

Ne | HammenoBanne o0ecieunBaeMBIX Ne pasnenoB maHHOUW AUCUUTUTMHEI U3 Tab1.5.1,

/n | (TTOCIeIyromuX ) UCIUIIIINH JUTS KOTOPBIX HEOOXOIMMO H3ydeHue obecme-
YUBAIONIUX (TIPEIBIIYIINX) H 00ECTIeIMBAEMbIX

(mocnenyomux) JTUCIUILIH

1 2 3 4 15 6 7 8

1. Bgenenue B MaTEMaTUKy + + + +
2. | Anrebpa u HauaJio aHAJIM3a + |+ +

3. | Mudopmaruka + + + + |+ +
4. MUuKpO’KOHOMHKA + + + + + + +
5. Maxkpo’KOHOMHKA + + + + + + +
6. | Yuer u ananus + + + + |+ + + +
7. | Hanoru u Hanoroo6ioxeHne + + + + +
8. OKOHOMUKA NPEANPUITUS + + + + + + + +
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9. DKOHOMHYECCKHAH aHAIN3 + + + + + + +

10. | Crarucruka + + + + + + +

5.4. CooTBeTcTBHE KOMIIETEHINH, (P)OPMHUPYEMBIX NP U3YYEHUH JUCUMUIJIMHBI, 1 BUIOB 3a-
HATHH

Ilepeuenb koM~
NETEHIUN

Bunp! 3ansTuii DopmMBbl KOHTPOJIS

I Jla6 | Mp. | KP/KII | CPC

OIIK-7

TpoJbHAs paboTa. JK3aMeH.

+ + + | OtBer Ha npakTHYecKOM 3aHATHA. OTIpOC Ha JIeK-
uuu. [IpoBepka koHcnekra. Komnoksuym. Kon-

JI — nexmus, [Ip — mpakTudeckne u ceMuHapckue 3anatus, J1ab — maboparopusie pabotsi, KP/KII — kypcoBas
pabota/mpoekt, CPC — camocTosiTenbHas paboTa cTyeHTa

6. MeToabl u (popmMbl opranu3zanuu 00y4eHust
TexH0J0rMM NHTEPAKTHBHOI0 00y4eHHs MPU Pa3HbIX (popMax 3aHATHIA B yacax: HE IIPELYCMOTPEHO

7. JIabopaTOpHBI NPAKTHKYM HE IIPEIyCMOTPEHO

8. [IpakTHyeckue 3aHATHS (CEMHUHAPHI)

Ne
n/n

Ne paznena
TUCHMILIN-

HBI U3 Ta0II.

5.1

TemaTrnka MpaKTHYECKUX 3aHATHH (CEMUHAPOB)

Tpyno-
€MKOCTh
(dac.)

Komrre-
TEHLIUU

1

Panr matpuiel. Teopema o 6asucHoM MUHOpPE. CHCTEMBI JIMHEHHBIX
anreOpandeckux ypaBuenuit. Kinaccudukanms cucrem. Teopema Kpo-
Hekepa-Kanenmu. Pemenue onpeeneHHbIX cucTeM. MaTpU4YHBIN CIIO-
co0 pemIeHus CUCTeM JIMHEHHBIX ypaBHeHU. MeTtox Kpamepa u meTon
T'aycca pemenus cucteM JIMHEWHBIX ypaBHEHUH. Pelienue Heompene-
neHHbIX cucTeM. Bektopsl. CkansgpHoe Npon3BeJeHHE BEKTOPOB.
YpaBHEHHE NPSIMON Ha TJIOCKOCTH.

OIIK-7

[onATHEe TPOW3BOAHOW, e¢ (PU3MUYCCKUIA, TEOMETPHICCKHA U IKOHO-
MHYECKHH CMBICI. DJIaCTUYHOCTh (GyHKIMH. [IpaBuia BeIMHCIECHUS
npousBojHo#. [lonstne muddepenunana. [IpubmmkenHoe BbIUUCIE-
Hue ¢yHKnuM B Touke. [IpomsBomnble M muddepeHmansl BbICIIETO
nopsiaka. PackpeiTHe HeompeaeleHHOCTeH Mo mpaBmwiy Jlomurais.
ITonnoe uccnenoBanue (yHKIMU U HocTpoeHHe ee rpaduka. Ham-
MeHblllee W HaumbOonbliee 3HaueHWs (yHKIUH B obsnactu. YacTHbIe
npou3BoHbIe U quddepeHmansl QyHKINE HECKOIBKUX TIEPEMEHHBIX.
Bekrop rpanuent. [IpousBoanas no Hanpasnenuto. Ilonubii qudde-
pennmal. [Ipoussoaubie u auddepeHimans BBICIIETo NOpsiIKa. .

OIIK-7

Heonpenenennsiit uHTErpa)l GyHKIWH U €T0 CBOMCTBA. Tabmuia uHTe-
rpasioB. MHTerpupoBanue (yHKIMI MojaBeqeHneM IoJ 3HaK Iudde-
pennuana. MuterpupoBanue no vactsaMm. OmnpeneneHHbI HHTErpa.
®opmyna Herorona-Jleiibunna. IlprMeHeHne ONpeeNeHHOr0 HHTe-
rpaJia Jyisl BRIYMCIICHNUS IUIOIAeH TNIOCKHUX QUTryp.

OIIK-7

Juddepennnanbable ypaBHEHHS IIEPBOTO MOPs/IKa. Y paBHEHHS C pa3-
JSISIOIMMUCS IepeMeHHbIMU. JInHeliHbIe ypaBHEHUs. Y paBHEHUS B
noiHbIX U depennnanax. Y paBHEHUs BBICIINX HOPSAKOB, JOIMYC-
KaloIIIe NOHIKEHUE MOpsAKa.

Yucnossie psaasl. CXOAUMOCT B CyMMa psija. AOCOOTHAS U YCIOB-
Hast cxoauMocTh. Heobxomumoe yciaoBue cxomumoctu. CBoiicTBa ab-
COJIFOTHO CXOsAIIuXcs psaoB. [Ipu3Haku abCOMIOTHON CXOAUMOCTH.
3Hakouepeyronmmecs psaabl, npusHak Jleiitoauna. CTeneHHbIe psabL.
Psn Tetinopa. [IpmioskeHne CTETIEHHBIX PSJIOB K MPHONMKEHHOMY BBI-
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| uncnennio 3aueHmil hyHKIUMIT 1 HHTETPAIOB.

9. CamocTosiTesibHasi padoTa

Ne Ne pasnesnra | TemaTuka caMOCTOSITeIbHOM PadoTHI Tpyno- Komne- | Konrpoas
n/n JUCITHILTH- (Ooemanuzayus) €MKOCTh TEeHINH BBINIOJTHEHHSI
HBbI U3 Ta0JI. (uac.) pa6oTsI (On-
5.1 poc, TecT, A0M.
3a/laHue, H T.J1)
1. 1 Panr marpunpl. Teopema o 06a3MCHOM MHHOpE. 24 OIIK-7 Omnpoc Ha
CuctemMpl JHHEHHBIX anreOpandecKux ypaBHE- MPaKTHYECKUX
Hull. Teopema Kponekepa-Kanennu. MaTpuuHsblii 3aHATHAX.
croco0 pemeHns CUCTEM JIMHEHHBIX ypaBHEHHI. KoHnTponbHas
Meron Kpamepa u meton I'aycca pemenust cuc- pabora.
TeM JNHHEHHbIX ypaBHeHUH. Bextopsl. CkanspHoe
MPOU3BEICHUE BEKTOPOB. YpaBHEHHE NMPSIMOM Ha
IUIOCKOCTH.  PelieHue 3amay mo BceM TeMmaw,
MOATOTOBKA K KOHTPOJILHOHU pabore.
2. 2 M3yueHune TeopeTHUecKoro MaTepuaia, MOATO- 24 OIIK-7 Omnpoc Ha
TOBKa K MPAaKTUYECKUM 3aHATHAM. Pemenue 3a- MPAKTUYECKUX
Jlad, MOJArOTOBKAa K KOHTPOJbHOMN pabore. Temsr: 3aHATUAX.
[MpousBonHas u aupdepennnan ynxuuu. IIpo- KontponbHas
M3BOJHBIC U T depeHInabl BEICIINX HOPSIKOB. pabora.
IIpaBuno Jlonurans. MOHOTOHHOCTb M 3KCTpe-
MyM ¢yHKOuiH. Bemykinocts rpaduka QyHKOWH.
Touku nmepernda. ACUMITOTH TpaduKa QyHKINH.
[TonHoe wccnenoBanne (GYHKIMH W HOCTPOCHHE
rpaduka. Pemenne 3a1a4 mo BceM TeMam, MOATO-
TOBKA K KOHTPOJIbHOHU pabore.
3. 3 CaMOCTOSATENbHOE U3YYEHHUE TEOPETUUECKOTO 18 OIIK-7 Ompoc Ha
marepuana. Temsr HeonpeneneHHslit nHTETpail. MPaKTHYECKUX
HuaTerpupoBanue npocredmux npodeit. MaTET- 3aHATHAX.
pHUpOBaHUE pallMOHAIBHBIX Apobeit. UHTerpupo- KontponbHas
BaHME MPpalMOHAIBHBIX QyHKIMH. OnpeneneH- pabora.
HbI uHTErpai. [IpuiioxeHys UHTErpaIbHOIO UC-
YHCTICHHUSL.
M3yueHne TeopeTHUecKOoro Marepuana, IMOJro-
TOBKa K MpakTHYeckuM 3aHsATusM. Temsl: Heon-
peneneHuslii uHTerpan. I[lpaBwia uHTETrpHpOBa-
Husi. IlomBenenwe mox 3Hak uddepennmana.
WHTerpupoBaHue 1Mo 4acTsiM.
Pemmenwue 3a1a4 o BceM TeMam, MOJATOTOBKA K
KOJUIOKBHYMY.
4. 4 CaMOCTOSTENbHOE U3YYEHHUE TEOPETUIECKOTO 24 OIIK-7 Ormpoc Ha
marepuana. Temsl: uddepennuansasie ypaBHe- MPAaKTHYECKUX
HUS TIEPBOTO Mopsizika. VzydeHne TeopeTnyecko- 3aHATHSX.
ro MaTepuaia, IOATOTOBKA K MPaKTHYECKUM 3a- Kontponsnas
Hatusm. Temsr: [luddepenimansabie ypaBHEHHS pabora.
MIEpBOTO MOPAAKA. YPAaBHEHHS C pa3eSIoIUMU- WnnuBumy-
cs1 nepeMeHHbIMU. JInHeliHble ypaBHeHus. Peme- aJpHOE 3a1a-
HHE 3a]a4, IIOATOTOBKA K KOHTPOJIBHOH paboTe. HUE.
5. 5 CaMOCTOSITEIbHOE N3YUYECHUE TEOPETUIECKOTO 18 OIIK-7 Omnpoc Ha
Marepuaia. Tema HucnoBsie psabl. U3yueHue MPaKTHUYECKUX
TEOPETUYECKOT0 MaTepuaa, oAroToBKa K Mpak- 3aHATHSX.
TUYECKUM 3aHATUAM. Tembl: UUCIIOBBIE PSABL. KonrponbHas
CxonuMocCTh ¥ cyMMa psifia. AOCOIIIOTHAS U yC- pabora.
JIOBHasA cxoauMocTh. Heobxoanmoe yciaoBue
cxoauMocTd. CBOWCTBA aOCOMIOTHO CXOASIINXCS
psinoB. [Ipu3Haky aGCOIOTHON CXOAMMOCTH.
3Hakouepenyronmecs psaabl, npuzHak Jleitonua.
Crenennsie paasl. Teopema AbGens, paguyc 1
uHTepBai cxoauMocTu. Psan Teinopa. [punoxe-
HHUE CTEIICEHHBIX PS/IOB K MPUOIMKEHHOMY BBI-
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YHCJICHUIO 3HaYeHU I (yHKLMIT U HHTErpaIoB.
Pemenue 3ana4, noAroToBka K KOHTPOJIBHOM pa-

oore.
6 6 IToxroroBka u ciada sK3aMeHa 36 OIIK-7 Or1eHka Ha
JK3aMEHE
10. IIpumepHasi TeMaTHKA KyPCOBBIX NPOEKTOB (Pador) HE MPEyCMOTPEHO
11. PeifTuHroBasi cucremMa JJisi OlleHKH YCIeBaeMOCTH CTY/IEHTOB
Tabauna 11.1 bayuibHbIe OLICHKHU IS 2JIEMEHTOB KOHTPOJIS.
MaxkcuManbHbIN MaxkcuManbHbIN MaxkcuManbHbIN
OneMeHThl yueOHOU aeatenb- | Oamr Ha 1-yro KT | Oamn 3a nepuon a1 3a mepuoy, | Beero 3a
HOCTH C HaJaJjia ceMecT- Mexay 1KT u mexay 2KT unHa | cemectp
pa 2KT KOHEII ceMecTpa
[TpeMuanpHbIe OAILTBI 5 5 10
Kontpoasusie paboTH! Ha Mpak-
P P p 20 20 10 50
THYCCKUX 3aHATHIX
Komnmoxsuym 10 10
Hroro makcuMyMm 3a nepmosu: 25 25 20 70
Craua sK3aMeHa (MaKCHMYM) 30
HapacTawmum HTOromMm 25 50 70 100
Tabauma 11.2 TlepecueT 6aIJIOB B OLICHKU 32 KOHTPOJIBHBIC TOYKH
baJuibl Ha 1aTy KOHTPOJILHOM TOYKH Ouenka
> 90 % ot MakcuMasIbHOM cymMbl OasutoB Ha naty KT 5
Ot 70% 1o 89% oT MakcuManbHOU cyMMBI 0asutoB Ha naty KT 4
Ot 60% 10 69% OoT MakcuManbHOU cyMMBI 0asutoB Ha naty KT 3
< 60 % ot MakcuMasIbHOM cymMMbl OayutoB Ha nary KT 2

Ta6auna 11.3 — [lepecuer cymmbl 0asI0B B TPAJUIIMOHHYIO M MEXKTYHAPOHYIO OLIEHKY

Onenka (I'OC)

Hrorosasi cymma 6a/1j10B, YYUTbIBaET yC-
NeIIHO CAAHHBIN YK3aMeH

Ouenka (ECTS)

5 (oTn4HO) (3a4TEHO) 90-100 A (oTIU4YHO)
85-89 B (o4eHb xopoio)
4 (xopomo) 75_84 C (xopomo)
(3auTeHo) 20-74
3 (YZ1OBIETBOPHUTEIHHO) 65-169 D (ynoszetsopuretsHo)
(3auTeHo) 60 - 64 E (mmocpencTBeHHO)

2 (HEeYZOBJIETBOPUTEIHHO),
(He 3auTeHo)

Husxke 60 6a110B

F (HeynoBieTBOPHUTEIHHO)

2
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12. YueOHO-MeTOANYECKHE MATEPHAJIBI 110 M CHHUILIMHE.

12.1. OcHoBHas IUTEpaTypa.

1. JL.W. Mara3unnukoB Beiciias matematuka . [Ipaktukym 1o auHeHHON anreOpe U aHaIuTHde-
ckoi reomeTpun: YueOHoe rmocodue / A.JI. MarasunHukoBa; MUHHCTEPCTBO 00pa3oBaHUs
Poccuiickoit ®enepanuu, ToOMCKUI rocy1apCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABIICHUA U pa-
nuodsiekTpoHukH. — Tomck: TYCVYP, 2007. — 162 c., Ox3emiusipsl Bcero: 97.

2. W.D.T'punmmnon Y. D. JIuneitnas anreOpa. AHamUTHYECKasi TeOMETPUS (U1 SKOHOMHUECKUX
cnenuanbHocTel). Yueonoe nmocodbue / M. O. I'punmmon, JI. A. I'yroBa, JI.M. Mara3uHHHKOB,
A. JI. MarazunnukoBa, MunmucrepctBo oopazoBanusi Poccuiickoii @enepanuu, Tomckuii rocy-
JTAPCTBEHHBIN YHUBEPCUTET CUCTEM YIIPaBJICHUS U paguodieKTpoHuku. — Tomck: TYCVYP,
2007, — 247c., Ox3emmutsipsl Bcero: 103.

3. JL.U. MarazunnukoB MaTemartuka Jijisi TyMaHUTapHBIX, 3KOJOTHYECKHX U SKOHOMUKO-
IOPUIMYECKUX clierranbHocTei: yueonoe nmocodue / 1O. I1. Illeenes ; denepanbHOE areHTCT-
BO 10 00pa3oBaHuto, TOMCKUI TOCy1apCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABICHUS U PaIHo-
anekTpoHuku. - Tomck : TYCVYP, 2007 - Y. 1. - 259 c., Dx3emiursapst Bcero:100.

4. Marasunnukos JL.U. Ipaktukym no nuddepennmanibHoMy ucuuciaeHuto: Y4yeOHnoe nocodue /
JI.A. Mara3unnukos, A.JI. Marasunaukos; — ToMck : ToOMCKuli rocyapCTBEHHBIN YHUBEPCH-
TET CUCTEM yMpaBiIeHUs U paanodiekTporuku, 2007. — 212 c.Ok3emmisipsl Beero: 99

5. EnenoB A.A. UaTerpanbaoe ucuucienne. Juddepenimanpapie ypaBHEHUS ;| yaeOHOE mocobune
/ A.A. Ensrios, T.A. EnbioBa ; @eaepanbHOe areHTCTBO 10 00pa3oBanuto, ToMckuil rocyaap-
CTBEHHBIH YHUBEPCUTET CUCTEM YIIPaBJICHUS U pano3aeKTpoHuku. - Tomck : TYCVYP, 2007. -
263[1] c. Ox3emiuisapsl Beero: 100.

6. A.D bepmant A.® Kparkuii kypc maremarndeckoro ananusza /U.I" Apamanosud, C-IletepOypr
N3n-Bo: Jlanb, 2010. 736¢Tp.

12.2. JlonostHuTEIbHAS JIUTEPATYypPA.

1. H.H. T'op6aneB Bricmas maremaruka 1. JluneitHas anreOpa. AHauTHYECKAs TeOMETpHUs : Y4eO-
Hoe nocoOue ams By3oB / H.H. 'opbanes, A.A. Enbuios, JL.LH. MarazunnukoB; MUHHCTEPCTBO
oOpaszoBanus Poccuiickoit denepannu, ToMcknii rocy1apcTBEHHbI YHUBEPCUTET CUCTEM
YIIpaBJICHUS U PATUOIIEKTPOHUKU. - 2-€ U31., nepepald. u gom. — Tomck: TYCVYP, 2001. — 164c¢
Dk3eMIusIphl Beero: 376.

2. JI.B HanuBaiiko Matematuka 1yis1 9koHOMECcTOB. COopHUK 3a1anuii. /. UBamuHa H.B. 2-¢ u3n.,
HImunr FO.J1 mepepa6 . 2011, 432c.

http://e.lanbook.com/books/element.php?pll_id=662

3. N.A.Manbres. Jluneiinas anrebpa. 2-e ucn.u jor., . 2010, 384c.

http://e.lanbook.com/books/element.php?pll_id=610

4.A.I1. Epoxuna Beicias matemartuka : yuebHoe rocodue / JI. H. baiibakoBa ; MunucrepcTo 00-

paszoBanus Poccuiickont @enepannu, TOMCKHN roCyJapCTBEHHBIM YHUBEPCUTET CUCTEM YIIPaB-
JIeHUs U paanodaeKTpoHuku. - Tomck : TMILZIO, 2004 - Y. 1 : JIuneitnas anredpa. AHamuTHYE-
ckas reoMeTpus. BBenenue B matemaruueckuit ananus. uddepeHnnanbHoe UCUUCTICHHE : . -
Tomck : TMIIZIO, 2004. — 257 Dx3emrutsapsr Beero: 31.

5.@uxtenronsi I'.M OcHoBbl MaTeMaTrHdeckoro ananuza. T. 1, "Jlans" U3gaTensctBo,2008, 9-
eusn.,crep,448c.

http://e.lanbook.com/books/element.php?pll id=410

6.Marasunnukos JI.W. Beiciras matemaTika. Beenenue B MaTeMatudeckuii ananus. J{uddepenim-
allbHOE Mcuucienue: yueoHoe nocooue / JI.M. Marasunaukos, A.JI. MarasuHHHKOB; MUHHCTEPCT-
BO oOpaszoBanus Poccuiickoit ®enepanuu (M.), Tomckuit rocyjapCTBEHHbIN YHUBEPCUTET CUCTEM
yIpaBiieHUs U pagunoauieKTpoHuku (Tomck). - Tomck : TMIIZIO, 2003. - 192¢. Dx3eMIsipsl Bee-
ro:159
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7.EnprioB A.A. TIpakTUKyM IO HHTETPATBHOMY UCYUCICHUIO U AU PEpEeHIINATBHBIM YPaBHEHUSM :
yaebHnoe mocodue jist By30B / A.A. Enbrios, T.A. Enbniosa. - Tomck : TYCVYP, 2005. -
204c.Ox3eMIuIsaphl Bcero:285

8.Ilerpymko .M. Kypc Briciieit maremaTuku. Beegenue B maTeMatnueckuit ananms. Juddepen-
uuanpHoe ucuncienue. Jlekuuu u npaktukym. "Jlans "M3narensctBo, 2009, 288¢

http://e.lanbook.com/books/element.php?pll id=302

12.3. YueOHo-MeTOAMYeCKHE TOCOOHSI U TPedyeMoe NMporpaMMHoe obecrieyeHme.
Ilpakmuueckue 3auAamua nPo8oOAMCaA No y4eOHbIM nocoduAM:

1. JL.LU. Mara3unaukoB Briciias matemaTuka I. [IpakTuky™m 1o JIMHEHHOM anreOpe U aHAIUTHY e-
cKkoii reomeTpun: YueOHoe nmocobue / A.JI. MarasunankoBa; MUHHCTEPCTBO 00pa30BaHHS
Poccuiickoit ®eneparuu, ToMCKuil TOCYy1TapCTBEHHBIH YHUBEPCUTET CUCTEM YIIPABIICHUS U pa-
arosniekTpoHukH. — Tomck: TYCVYP, 2007. — 162 c., Dx3eMIuisipsl Bcero: 97.

2. W.D.T'punmmon U. D. Jluneitnas ainredpa. AHanuTudeckas reoMeTpust (151 SJKOHOMUYECKHIX
cnenranbHOCTel). YueObnoe nocodue / M. O. I'punmmon, JI. A. T'yrora, JI.W. Mara3uHHUKOB,
A. JI. MarasunnukoBa, MunmucrepctBo oopazoBanus Poccuiickoii @eneparnuu, ToMckuii rocy-
JApCTBEHHBIM YHUBEPCUTET CUCTEM YIIPaBJICHUS U paanodyieKTpoHuku. — Tomck: TYCVYP,
2007, — 247c., Dx3emmusipbl Bcero: 103.

3. JL.LM. Mara3unaukoB MaremaTuka Juisi TyMaHUTapHBIX, SKOJIOTUYECKUX 1 IKOHOMHKO-
IOPUJIMYECKUX clieruanbHocTel: yueonoe nocodue / 10. I1. IlleBenes ; denepanbHOe areHTCT-
BO 110 00pa3oBaHuto, TOMCKHIA TOCYyJapCTBEHHBIH YHUBEPCUTET CUCTEM YIPABJICHUS U Paino-
anekTpoHuku. - Tomck : TYCVYP, 2007 - Y. 1. - 259 c., Dx3emmisipst Beero:100.

4. MarasunnukoB JL.U. Tlpaktukym no auddepeHnnanbHOMy HCUUCTEHHIO: Y4eOHoe ocodue /
JL.U. Mara3unnukos, A.JI. MarazunnaukoB; — Tomck : ToMckuii rocyaapCTBEHHBIN YHUBEP-
CHUTET CHCTEM YNPaBJICHUS U paanodyieKTporuku, 2007. — 212 ¢.Ox3emrsipsl Bcero: 99

5. Enbuos A.A. UnTerpansHoe ucuncienue. JugdepeHnuanbabie ypaBHEHUS : yueOHOE 110Co-
oue / A.A. Enbrios, T.A. EnbiioBa ; @enepanbHOe areHTCTBO 10 00pa3oBanuio, TOMCKuU# To-
CyJapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABIEHUSA U paan03aeKTpoHUKHU. - Tomck : TYCVP,
2007. - 263[1] c. Dx3emmusipsl Bcero: 100.

6. A.D bepmant A.® Kpatkuii kypc Matemarnueckoro ananusa /U.I" Apamanosuy, C-
[Tetep6ypr U3n-Bo Jlanb, 2010. 736¢Tp.

http://e.lanbook.com/books/element.php?pll id=2660

3adanus Ha KOHMPOAbHbBIE PAOOMbL U UHOUBUOYATbHBLE 3A0AHUA NPUBCOCHBL 8 KANCOOM U3 CNE0YVIO-

WUX YHeOHbIX HOCOOUIL:

1. JILLU. Mara3unnukoB Beiciias matemaruka l. IlpakTrkym o nuHeiiHON anredpe 1 aHaIuTH4e-
ckoii reomeTpun: Yue6Hoe nocobue / A.JI. MarazunaukoBa; MuHUCTEPCTBO 00pa3oBaHus
Poccuiickoit ®eneparuu, ToOMCKUI roCcy1apCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABICHUA U pa-
nrosniekTpoHukH. — Tomck: TYCVYP, 2007. — 162 c., Ox3eMIuisipsl Bcero: 97.

2. W.D.T'punmmon . D. JIuneitnas anreOpa. AHaTUTHYECKAs! TEOMETPUS (TSI SKOHOMHUIECKUX
cnenuanbHocTeit). Yuebnoe nocodue / W. O. I'punmmon, JI. A. I'yroBa, JI.1. Mara3uHHUKOB,
A. JI. MarasunnukoBa, MunmncrepctBo oopazoBanus Poccuiickoit @eneparnuu, ToMckuii rocy-
JApCTBEHHBIM YHUBEPCUTET CUCTEM YNPABJICHUS U paanodyieKTpoHuku. — Tomck: TYCVYP,
2007, — 247c¢., Ox3emmursipsl Bcero: 103.

3. JL.LM. Mara3unHukoB MaremaTuka /Ui T'yMaHUTapHBIX, 3KOJIOTHYECKHX 1 S KOHOMUKO-
IOpUANYECKUX crienuanbHocTel: yuebHoe nocodue / FO. I1. IlleBenes ; @enepanbHOE areHTCT-
BO 110 00pa3oBaHuIo, TOMCKHI rocy1apCTBEHHBIH YHUBEPCUTET CHCTEM YIIPABICHUS U PaaHO-
anekTpoHUKH. - Tomck : TYCVYP, 2007 - Y. 1. - 259 c., Dx3emiursapst Bcero:100.

mMn
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4. MarazunnaukoB JL.U. Ilpaktukym no quddepeHnmraibsHOMy HCUUCTIeHUIo: Y4yeOHoe nocodue /
JL.W. Mara3unuukos, A.JI. MarasunaukoB; — Tomck : ToMCKHIl TOCYIapCTBEHHBIN YHUBEPCH-
TET CUCTEM YIPaBICHUS U paguodieKTpoHuku, 2007. — 212 c.Dx3emmuisipsl Bcero: 99

5. Enpnor A.A. UaterpansHoe ucuncienue. JuddepeHnuanbabie ypaBHEHUS | yaeOHOE mocodue
/ A.A. Enwsrios, T.A. EnsroBa ; @eaepanibHOE areHTCTBO 10 00pa3oBanuto, ToMcKuit rocynap-
CTBEHHBIN YHUBEPCUTET CUCTEM YIIPABIICHUS U PaauodieKTpoHuku. - Tomck : TYCVYP, 2007. -
263[1] c. Ox3emiuisapsl Beero: 100.

6.A.® bepmant A.® Kpartkuit kypc maremarundeckoro anaimsa /U.I" ApamanoBud,
C-IlerepOypri3a-Bo:Jlans, 2010. 736¢Tp.

http://e.lanbook.com/books/element.php?pll_id=2660
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[Tpunoxenue kK pabodeil mporpamme
denepanbHOE rocy1apCTBEHHOE OI0KETHOE 00Pa30BaTENbHOE YUPEXKICHUE
BBICIIET0 00pa30BaHUs

«TOMCKMI T'OCYJIAPCTBEHHBI YHUBEPCUTET CUCTEM YIIPABJIEHUA U PAJIMODJIEKTPOHHU-

KW» (TYCYP)
YTBEPXKJAIO
IIpopexTop no yuedHoii padore
II. E. Tposin
«_» 2016T.

®OHJI OIIEHOYHBIX CPEJCTB IO YYEBHOM JJUCHUIIJINHE

MaremaTuka

YpoBeHb 0cHOBHOM 00pa3oBaTeIbHOM NPOrpaMMbl  0aKajaBpuar

Hanpasienue moaroroBeu «38.03.02 «MeHeTKMEHT»

Hpoduiab: «YpasieHue IpOEKTOM»

®opma 00yuyeHust  OyHas
dakyabTeT DKOoHOMHYECKHi hakynpTeT (DD)
Kadenpa Menemxmenra

Kype 1 Cemectp 2

Y4eonblii ni1an Hatopa 2016 roaa u nocJjaeayOmMX JeT.

3a4yer He MperycMOTpeH Jud. 3a4er He NpesyCMOTPEH
JK3aMeH 2 ceMecTp

Tomck 2016
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1 Bseaenmune

®onp oueHouyHbix cpeAcTB (POC) sABnsieTcs MPUIOKEHUEM K paboueld mpo-

rpamMMme JUCHUIUIMHBI (MPAKTUKU) U MPEJCTaBIsEeT COOOM COBOKYIMMHOCTh KOHTPOJIb-

HO-U3MEPUTENBHBIX MaTEpUaAIOB (TUIIOBBIE 3a7a4M (3a/1aHus1), KOHTPOJIbHBIE PAaOOTHI,

TCCThI U I[p) N MCTOAOB HX MCIIOJIB30BaHUWA, INMPCAHAZHAYCHHBIX JISI HM3MCPCHUSA

YPOBHA OOCTHIKCHHA CTYACHTOM YCTAaHOBJICHHBIX PC3YJIbTATOB O6y‘-IeHI/I}I.

®OC no aucrumiauHe (MPaKTUKE) KCIOJIb3YEeTCs MPU MPOBEIACHUU TEKYIIErO

KOHTPOJIAA YCIICBACMOCTH U HpOMe)KyTO‘IHOI‘/’I aTTeCTallu CTYACHTOB.

[lepeueHp 3aKpernyieHHBIX 32 AUCIUILIMHON (MPAKTUKOW) KOMIIETCHIIUN MpPUBE-

71eH B Ta0ure 1.

Tadnuua 1 — [lepeyeHb 3aKpenJieHHbIX 32 IMCHUIIMHON KOMIIETEHIM I

CTaH/apTHBIC 3aJa9H
npodeccHoHaIbHOM
JesITeIbHOCTH Ha OCHOBE
MHGOPMALMOHHOM U
O6ubanorpadguueckoil KyabTypsl
C IPUMEHEHUEM
MH(}OPMAaLIMOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTUH U C yUeTOM
OCHOBHBIX TPeOOBaHM
MH(pOPMAaIMOHHOM
Oe3omacHoOCTH

DopMyJIHpPOBKA
Kog Jtanbl GOPpMHUPOBAHUS KOMIIETEHIIHH
KOMIICTCHIIUHN
OIIK-7 CIIOCOOHOCTBIO PEIIaTh Jloy12k€eH 3HATh OCHOBBI JIMHEHHON anreOpbl U

AQHAJIUTUYECKOW F€OMETPUU, OCHOBHBIE ITOHS-
TUSI MATEMATUYECKOT0 aHAJIN3a, COOTBETCT-
BYIOIIMM MaTeMaTUYECKUI armapar; METObI,
COCOOBI ¥ CPEJNICTBA MOJTyYEHHsI, XPAaHEHHUS,
nepepaboTKH MaTeMaTH4ecKoN nHpOopMaIuy,
MIPUHATHIE B IMHEHHOM anreOpe n aHaIUTHYE-
CKOI1 reOMeTpHuH, B MATEMaTHYECKOM aHAJIN3e.
JloJzKeH yMeThb IIPUMEHSTh METO/Ibl, CIOCOOBI
U CpEICTBA MOJIYYEeHUs], XpaHEeHus, epepadoT-
KM MaTeMaTH4eCcKoi nHpopMaluu, IpuHITOMI
B JIMHEHHON areOpe v aHaJTUTHYECKOH Teo-
METPHUH, B MATEMATUYECKOM aHAIIU3E I pe-
LIEHMSI TUITOBBIX MPO(ECCHOHATIBHBIX 3a7a4

C IPUMEHEHUEM HH(POPMAIIMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH U C y4ETOM
OCHOBHBIX TpeOOBaHUH HH(pOPMAIIMOHHOMN
6e3omacHoctH. [lonb30BaTbes mpu HEOOXOIU-
MOCTH MaTeMaTHYECKON JIUTEPATyPOH.

I[OJ'I)KGH BJIa1€Th OCHOBHBIMH ME€TOJaMH pPeE-
MICHUS TUITIOBBIX HpOCb@CCI/IOHaHBHBIX 3aaa4,
COOTBECTCTBYIOIIUM MAaTEMAaTHYCCKUM

anmnaparom, a TaK K€ MeToJlaMH, crioco0amMu U
CPEICTBaMHU IOJIy4ECHHUsI, XPAaHEHUS,
nepepaboTKU MaTeMaTHYeCKOW HHpopMaluy,
NPUHATBIE B JIMHEWHOM anredpe u
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AQHAJIMTUYECKOM reOMEeTpUH, B
MaTEMaTHYECKOM aHaJIn3€, B COOTBETCTBUU C
MOCTaBJICHHOM 3a7aueii mpodeccruoHaIbHOM
JeSITeIbHOCTH HAa OCHOBE HH(POPMAITMOHHON U
Ooubmorpaduueckoi KyJIbTyphl C
IIPUMEHEHHEM UH(POPMALIMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJIOTMH U C y4ETOM
OCHOBHBIX TpeOOBaHUI HH(OPMAIIMOHHON
0€30IMaCHOCTH.

2 Peanusanus KoMIeTeHIMI

1 Komnerenmusa OIIK-7

OIIK-7:

CHOCOOHOCTBIO pellaTh CTaHAApTHHIE 3aJa4d MHpo(heCCHOHATBHON

JESITEILHOCTH Ha OCHOBE MHGOPMAIMOHHON W Oubmuorpaduueckor KyiabTypbl C

IMPUMCHCHUCM I/IH(I)OpMaHI/IOHHO-KOMMYHI/IKaI_[I/IOHHBIX TEXHOJIOTUM U C Y4eTOM

OCHOBHBIX TpeOOBaHUN HH(DOPMAITMOHHON G€30MTaCHOCTH

I[JBI (bOpMI/IpOBaHI/ISI KOMIICTCHIIMH HGO6XOI[I/IMO OCYHICCTBHUTL pPsAA ITAIIOB.

OTansl CI)OpMI/IpOBaHI/IH KOMIICTCHIOWH, IMPHUMCHACMBIC IJIsI 3TOIO0 BHIABI 3aHATUM U

HCIIOJIB3YCMBIC CPCACTBA OICHUBAHUA IIPCACTABJICHEI B Ta6J'II/II_[€ 2.

Tabnuna 2— Iranbl GopMUPOBAHNS KOMIIETEHIIUM U MCIIOJIb3yeMble CpeIcTBa

OLICHUBaHUMA
1. CoctaB 3HaThL YmMmern Baaners
OCHOBBI JINHEHHON NIPUMEHATh METOIEI, OCHOBHBEIMH METOIaMU
anreOpsl U CII0COGBI M CPeICTBA pEeLIeHHs TUIIOBBIX
AHAJIMTUYECKON IIOJIy4EeHUS1, XPAaHECHMS, MpO(ecCHOHANBHBIX
r€OMETPUHU, OCHOBHBIE nepepaboTKu MaTema- sajad,
HOHSITHS TUYECKOU nH(popMa- COOTBCTCTByHOIITMM
MaTeMaTHYeCKOTro UHH, TPUHSATON B JIH- MaTEMATHHCCI
HeWHOU anrebpe u ana- | AIIapaToOM, a TaK XKe
Conep:kaHue 222:2:(’”13 - JTUTUYECKON TE€OMET- METOJIaMH, CIIocodaMu
— YIOHIU pUH, B MaTeMaTnye- 1 CpelICTBaMH
MaTeMaTHIeCKU MOJIy4€HHUs, XpaHEeHMUs,

armapar; METO/IbI,
CIOCOOBI M CpeJICTBA
MOJTY4CHHUSI, XPaHCHHS,
nepepadoTKu
MaTeMaTH4ecKou
uH(popManuy,

CKOM aHaJIu3e s pe-
MICHUA THUIIOBBIX HpO-
dbeccruoHaNbHBIX 33124
C IPUMCHEHUEM

MH(OPMaLOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHI U C y4ETOM

nepepaboTKH
MaTeMaTHYECKOU
uH(pOpMaIHH,
MIPUHATHIE B JINHEWHOU
anreOpe u
AHAJTUTUYECKON
Tre€OMETPHH, B

14
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IIPUHSATHIE B JIMHEHHOU
anreOpe u
AHAJIMTUYECKON
IrE€OMETPHH, B

OCHOBHBIX TPeOOBaHUI
UH(POPMALMOHHOM
0€30I1aCHOCTH.
[Tonb30Batbes pu

MaTeMaTH4eCKOM
aHajause, B
COOTBETCTBUH C
MOCTaBJICHHOM 3a7auci

e (CamocrosgTelbHas

pa60Ta CTYACHTOB;

e (CamocrosrenpHas

pa60Ta CTYACHTOB;

5 npodeccuoHaTbHON
MaTeMaTH4eCKOM HEO00XOIUMOCTH eSITETbHOCTH Ha
aHaJuse. MaTeMaTH4eCKOn OCHOBE
JIUTEpaTypOil. MH()OPMATMOHHON U
oubnorpaduueckoi
KYJBTYPBI C
IpUMEHEHHUEM
nH(pOpPMAIMOHHO-
KOMMYHHKAITMOHHBIX
TEXHOJIOTMI U C y4ETOM
OCHOBHBIX TPeOOBaHHUI
UH(POPMALMOHHOM
0€30MacHOCTH.
e [IpakTnueckue e [IpakTnyeckue
Jlexmuwn;
3aHSTHS, 3aHSITHS,
e [IpakTnyeckue r I
o TOBBIE . MOBBIE
3aHSTHS, Pyl . pyTl
KOHCYJIbTAllUU,; KOHCYJIbTaIIUU;
CemuHapsl;
., e Brimmonuenue e BrimonHenue
Buapl 3aHATHIl | ¢ ['pynmnossie
JIOMAIITHETO WHIMBUIYaJILHOTO
KOHCYJIBTAIIHH;
3aJlaHus; 3a/laHus;

e (CamocrosTenpHas
paboTa CTYICHTOB;

Hcnoab3yembie
cpeacTsBa
OLICHMBAHUA

TecT;

e (Coo0menue Ha

ceMHuHape;

e (OTBeTHI HA

KOJIJIOKBUYMEC;

e KoHTponbHas

pabora;

e DK3aMeH

e KonTponbHas

pabora;

e  Odopmienue

JIOMAIITHETO
3aaHuA;

e KoHcriekr

Marepuaa,
BBIHECEHHOTO Ha
CaMOCTOSITENTEHYIO
padory;

e DK3ameH

e KontponbHas
pabora;

e  Odopmienue u
3aImuTa
UH/IMBUYaJIbHOTO
3aJJaHHS;

e DK3aMeH

OO01Me XapakTepUCTUKHU MOKa3aTeyeld U KpUTEPUEB OLICHUBAHUS KOMIIETEHIINH

Ha BCEX dTarax MpUBEACHBI B Ta0muiie 3.

CornacoeaHa Ha noprane Ne 4491
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Tadauuma 3 — O0ue XapakTepUCTUKHU NOKAa3aTeJied U KpUTepueB OLeHUBAHUSA
KOMIIETEHMH 110 dTanaM

Iloka3zarenn u
KpHTEepHH 3HaTL YMeThb Baagers
KonTpoaupyer
OO6namaer auana3oHOM pOIHPY
OO6mamaer CHCTEMHBIMU BBIMOJTHIEM YO
U TIIYOOKMMH 3HAHHUSMH HpaKTiHecKix paboty MIPOBOUT
OTJIM‘{H(: B IIpelesiax M3y4yaeMou YMEHHH,  TpeOyeMIx oueHKy,
(BBICOKMIT TS pa3BUTHSI .
JUCIUTLINHBI C | Cpopucckux pemeruii. | PPIO HEHHOM
YPOBEHB) MOHUMAHHEM  TPaHMII P P > | pabotsl,
abcTparupoBaHus
MPUMEHHUMOCTH MO IU(DHUIIAPYET
npobem
3Tansl padoThl
OOGnamaer 3HAHUSAMU
OCHOBHBIX ITOHATHII HA OGnaznaer Quama3oHOM Oneprpyer
Xopomo ypoBHe onpezeneHuii | TPAKTHUCCKUX OCHOBHBIMI
(0a3oBbIN B3aUMOCBSI3€H MEKITY YMCHHMH,  TpeOyembix METOJaMU  PELICHHUS
JUISL PEIIEHHS THIIOBBIX | . © .
YPOBEHbB) HUMH 5 3ama4 ¢ dJIEMEHTaMHU I/ICI(llJ'Ie -
B IIPEJIENax M3y4aeMol | pecrenopamms A
JUICITUATITMHBI
OO6namaer 3HAHUSAMU
Y10BJI€TBOPHUT | OCHOBHBIX TIOHSATHIL O6namaeT OCHOBHBIMH
eJILHO Ha YPOBHE Ha3BaHUU U yMCHUIMY, Paboraer npu nps-
. N TpeOyeMbIMU JUIS | MOM HaOIIOAeHUN
(moporoBbIii 0003HaYEHHH,
BBITIOJTHCHHA HPOCTHIX U KOHTpOJIE
YPOBEHbD) aJITOpUTMOB PCIICHUS TUIOBBIX 3aja4
THIIOBBIX 3a7a4

DopMyIIMPOBKA MMOKA3aTEJIE U KPUTEPUEB OLICHUBAHUS JAaHHOW KOMIIETCHIIUU

npuBeAeHa B Tabaune 4.

Tabnuua 4 — [lokaszareu 1 KPpUTEPUH OLCHUBAHUSA KOMIICTEHIIMU HA 3TANAX

IHoxa3arenn
3HaTh Ymerb Baagern
U KpUTEPUH
packpbIBaeT CBOOOJIHO MMPUMEHSIET | ® CBOOOJHO OMEPUPYET
CYITHOCTDb MCTOAbI PCIICHUA METOdaMH
MaTeMaTHYeCKHX 3aj1a4 B HE3HAKOMBIX n3y4aeMoin
Otaunyno MTOHSATUN, TPOBOAUT CUTyalusXx; JTVCLIMIUIVHBI,
(BBICOKMIA UX XapaKTEPUCTHKY, yMeeT e OpraHusyer
YPOBEHD) aHAJIM3HUPYET CBS3U MaTeMaTu4ecKu KOJJICKTUBHO®
MCKAY pa3IndYHbIMU IIOKa3aTrb 1 BBIITOJTHEHUE pa6OTBI,
MareMaTH4eCKHMHU apryMEHTHPOBAaHO 3aTparuBaronei
MOHSATHSIMHU; JIOKa3aTh TOJIOKEHHSI U3y9aeMyIo

1A
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00OCHOBEIBAET
BBIOOD
MareMarnu4ycCkoro
METO/a, TUIaH, Tkl

n3y4yaeMou
JUCHUITIINHBI,

JHMCIUILIHHY;
CBOOOITHO BIAJCET
pasHbIME criocobaMu
[pPE/ICTaBICHUS U

pelIeHus 3a/1a4un; bopmanuzanuu
MaTeMaTH4eCKOU
uH(pOpMaLIUH.
JIaeT OIpeesIeHUs
OCHOBHBIX ITOHATUI
CIoco0€eH pa3IuyUTh
Y TIPUBOAMT
CTaHJapTHBIE U KPUTHYECKH
IIPUMEPHI UX
HOBBIE CUTYaIlMH TIPU OCMBICITUBAET

MMPUMCHCHUS
IIOHHUMACT CBA3U

dbopmanuzanuu u

IIOJIY4YCHHBIC 3HAHU A,

CIIICHUY 3a/1a4, crocobeHpaborars B
Xopouo MEXKTY Pa3InYHbIMU p AdT P
. . YMEEeT KOPPEKTHO KOJUIEKTHBE, 3a]a4H
(0azoBbIN HOHATUSIMHE;
ADIVMEHTHDVET BBIpAXXaTh U KOTOPOTO
YPOBeHb) Prym Py apryMEHTHPOBaHO 3aTparuBaroT
BBIOOp MeTOna
000CHOBBIBATh U3y4aeMyro
dhopmanuzanuu u
MOJIOKEHUS JTUCHIHUIUIAHY;
pCeLICHUS 3a1a4H; M
U3y4aeMoit
COCTaBJISICT TUIaH
JMCIUTUTHHBI.
dhopmanuzanuu u
peIeHHs 3a/1a49H.
BOCIIPOU3BOIUT yMEET MPUMEHSTh MOJIJICPIKUBACT
OCHOBHBIEC (DaKTHI, AITOPUTMBI pasroBOp Ha TEMBI
UJIeu; dbopmanuzanuu u H3y4aemMou
Y 10BII€TBOPH pacro3Haer pEILICHHSI TUTIOBBIX JMCIUTUTHHBL,
TelhLHO OCHOBHBIE 3aj1a4 Ha TPAKTHKE; BJIaZleeT OCHOBHOM
. MareMaTu4ecKue yMeeT paboTarh co TEPMHHOJIOTHEH 1
(moporosbIit . .
OOBEKTHI; CIPaBOYHOM OCHOBHBIMHU
YPOBeHb) 3HAET aITOPHTMEI JTUTEPaTypOii; MeTOIaMH
dbopmanuzam u ymeeT opopMIIATh dbopmanuzanuu
pELIECHNS TUITOBBIX pe3yabTaTsl CBOEH 00BEKTOB U3y4aeMoi
3ajad. paloThI. JMCIUTUIAHBIL.

3 TumnoBble KOHTPOJIbHbIE 3aJaHUS

I[J'ISI pealn3anin BbIIICIICPCUNCIICHHBIX 3aJa4 06Y‘ICHI/I$I HCIIOJB3YIOTCA

CJIEIyIOIINE MaTepUaIbl:

— THUIIOBBIC KOHTPOJIBHBIC 3aJdaHWA WKW HWHLBIC MaTcpHallbl, HCO6XO)II/IMBIG pIRIb: |

OLICHKH

3HAHMHU,

YMEHUH,

HaBBIKOB U  (WJIN)

OIIbITa

JeSITeIIBHOCTH,

XapaKTepU3YIONIUX ATarbl (POPMUPOBAHUS KOMIIETEHIIUNA B MPOIECCE OCBOCHUS

o0pa3oBaTebHON MPOrpaMMbl, B COCTABE:
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TecT: UTOTOBBIN TECT MO QJICMCHTAPHBIM 3HAHUAM U IIPAKTUICCKHUM HABbIKAM

Jemo-eapuanm

1. HaucaTp ypaBHEHHE MpsAMOH, poxoasiei yepe3 Touxy M (,—3:
a) mapasutenbHo npsamoid 3X+4y —3=0;
0) neprieHaUKYIIpHO npsimoi 2X +3y —3=0.

2. HaiiT KOOpJMHATHI €IMHAYHOTO BEKTOPA, KOIUTMHEAPHOTO BekTopy D = 6, —8,4 u HanpasneHHOro B MPOTHBO-
MOJIOXKHYIO CTOPOHY.

3. OnpesienuTs, MpH KakoM 3Havennn O sextopst d =l —3]+2K n b =1+2j— oK B3anmuo neprennky-
JISPHBL

4. B cucteme ypaBHEHHHA

X, + X, = 3X; + 2X, + 4x; = 2,
2X, + X — 4x, + X =1
Xy + 55X, — X = 5
3aBUCUMBIMU NICPEMEHHBIMU MOKHO CUNTATh? Hoquy?
5. Nmeer 11 cucreMa
X, + X, = 3X; + 2X, + 4x;, = 0,
2X, + X3 — 4x, + X = 0,
Xy + 55X, — X =0

HeTpUBHaNbHBIE pemeHus? Ecinu a, To ykaxkuTte XoTs ObI OHO.
6. MOXHO 11 cUCTEMY

2%, — X, = 3
4%, - 2X, = 6

penrats MeTonoM Kpamepa? Ecnu 1a, To HaliTH 5THM METOIOM X,
7. CKOJIbKO pelIeHH UMEeeT crucTeMa

X, + 3X; = 2,
3X1 - X3 = 5, ?
2X, + 6%, = 8
IMouemy?
5 i n+n°
8. Haiitu mipezen mocienoBaTeIbHOCTH lim PG
N—>3+Nn+n

X2 +9x+14

9. Beramcnuts nipesen Gyakmua M 5
X—>-2 X°-X-6

3X

10. Umeetcs i Heonpenenennocts M (2X — 3) X=29 Ecim J1a, TO yKa3arh €€.
X—2

X2—4 npu X < 2,

11. OxapakTepu3oBaTh TOUKy Xg = 2 mis1 GyHKIMH f2 (x)= 2
X“ =9 npum X=>2.

1R
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Haiitu HpOI/I3BO,Z[HI>Ie cienyomux GyHKIHUHA (pe3ynbTaT He MPeoOpa3oBbIBATH):

1 1
%/_

13. Haiitu HaI/I6OJ'IBIJ_Iee Y HaMEHbIIIee 3HAUCHUS () YHKIIUH

12, f(x)_ T

f(x) =x® —6x% +9x - 3 Ha otpeske |32

14. HaiiTi yqacTku MOHOTOHHOCTH 1 dKkcTpemyMbl Gpynkuun T (X) =1+ X2 — % X4.

15. Haittu du ynxmmm U = Sin( X2 + y2) :

16. HaiiTu y4acTKK BBITYKJIOCTH M BOTHYTOCTH U Touku neperu6a ¢pynkuun  (X) =X +

X+2

Haiitu naTerpansr:
x dx
17. [——

Vi-x2

18. Ixexdx

19. BbruuMcauTh MIOMAIbL IOCKOH (PUTYpBI, OTpaHUUYEHHOM KPUBBIMU:
y =3(x+1)2; y=3x+21

20. Cpenu JaHHBIX YpaBHEHUI HAWAWTE TUHEHHOE ypaBHEHHE (0OTBET 00OCHYHTE) U 3aMUILIUTE €TO
o0riee perieHne

a) xyy' = y2 + x\/x2 +4y2

0) y'+ yCcosx=sinXx-Ccosx

B) y«In3y+ y'-AJx+1=0

, 2y—X
D y==)
2X+Y

21. YcTaHOBUTE COOTBETCTBUE MEXAY U (DepeHIInalbHBIM YPAaBHEHUEM U BUIOM €T0 YaCTHOTO
perenust
a) y'+2y' +2y =3x+7 1) Yy =ax
0) y'+2y =3x+7 2) y,mza-irbx2

3) Yun = ¢+bx§<2

4) Yy, =a+bx

5) Yuu = €+bx 3
22. O6miee pemienne qudpepeHnnanIbHOro ypaBHeHUsT YY" = 2X — 7 UMeeT BUJ:
1) y :ix4 —Zx3 +C
12 6

2) y:ix‘l—EXBJrCZl 2 +Cox+C3

24 6
1.4 73,.C1.2

3 =—X"——X +Cox+C

)y o X 2 3

19
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3 2

4) y=x4—x +C1x“ +Cox+C3

23. YcTaHOBUTE COOTBETCTBHE MCXKAY BUAAMH CXOANMOCTHU U psAaaMu:

a) AGCOTIOTHO CXOJUTCS 1) Z
7n+1

n
0) YcnoBHO cxomuTes 2) Z Glj] 0
n=1 n+1

B) Pacxoaurcs 3) Z

\/3n +5

¢’
& Z 6n+5

24. Paznoxute pynkuuo f ((:: e2X g psin Teitnopa B okpectHOCTH TOukH X = 0.

KoHTposibHBbIEe pad0THI IO TEMAM:

1. KonrponbHas pabora Nel JluHeliHas anredpa

2. KontponbHast pabota Ne2 Brryucienue mpou3BOIHbIX.
3. KonTponbras padota Ne3. BeraucieHue HHTETpajoB.

4. KontponbHas padota Ne4 Jluddepenimanbabie ypaBHEHHUS.

5. KontponbHas padora NeS. HucnoBsie psbl.

/Jlemo-eapuanmul KOHmMPOAbHBIX padom

Komwmponvuas paboma no meme «Jlunetinas aneeopay

12 3 -1 14 -5
1. Pemmuts MatpuuHoe ypaBHenue | -1 4 5|-X=(-3 24 -1]|.
101 -1 4 -3
2. JlokasaThb, 4TO cHCTEMA
2% + 5% — X = =5
3% + 4X, + X3 + X4 = 8§
2%+ X A+ 2%+ X =3
XX + X + X3 + 2%, = T

UMeeT eIMHCTBEeHHOe pemieHne. HeuspectHoe x; HaiiTu no ¢popmynam Kpamepa.

2N

CornacoeaHa Ha noprane Ne 4491



3. Uccnenyiite u pemiuTe CUCTEMY

X1 — Xo + X3 — X4 + X5 = 1
2X; + X — 2X3 + X4 — X5 = 3
5%, + X, — 3X3 + X4 — Xg = T,

11, + 4%, - 9%3 + 4x, - 4x; = 16

4. ViccnenyiTe B peniuTe CUCTEMY

2X, — X, + 3X; - 5%, + X, = 0
4%, + X, — 6%, - X, + 2Xx. = 0,
2x, — 4x, + 3X; - 1l4x, + X = 0,
10x, + 3x, + 15x; — 7X, = 0

KOHI’I’IpOJZbHdﬂ pa60ma no meme «Bvruucnenue np0u3600Hbzx»

1. Haiiiute npoussoanyto cnenyromeil pynxuuun | (X)=(2—X2 ) COSX+2XSin X

2 1.4

2. HaiiTu yyacTKu MOHOTOHHOCTH U IKCTPEMYMBI (DYHKIIUU f (X) =1+Xx" - 5 X

3. Jlokasatk, 4to GYHKIMA Z=X—T7y+Xy? —2x°y YIOBIETBOPSET YPABHEHHUIO

2 2 2
y-ﬂ+2(x+y)- oz +2(2x+y)-£:0.
ox2 ox oy ayz
esinx
4. lana BekTop - GyHKIUSA onHOM mepemenHon f(x)=| tgx |. Haiitu f'(x).
2sin 2x

KOHmPOJZbHa}Z pa60ma no meme «Bvruucnenue unmezpainoe»

1. 3x -1 dx
4 x?
2. jarccos X dx
2x—-3
3. | dx
jx2—3x+8
19
X
4, [——=
3
(; x° v

A
5. Bpruucnute miaomanb miockoi GUrypsl, OrpaHuYeHHON KPUBBIMHU:

6y = x3 -16x, 24y = x3 -16x;
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Koumponwvnasn paboma no meme «/[ughghepenyuanvrvie ypagnenus»

1. OnpenenuTth THIT ¥ HAWTH 00 MHTETpaT AU (HEePEeHITNATEHOTO YPaBHEHUS
Y43
(x-2% 4+ y)dx=xdy

2. Haiitn obmiee pemenne nuddepeHnnaisHoro ypaBHeHUS

yur _ yu _ 9yf + gy — (12 —16X)ex

Koumponvnasa paboma no meme « YucnoBble psably

1. HWccnenyiite 4ucioBbIe psiibl Ha CXOAUMOCTh

° 1 © n 0 3n i 3n+2jn
a) Y——, 0 ——, B -, T .
)nZ::ln+3 )r]Z::ln3+4 )nz_ll('htl/!~4n )nz—:l(‘m_l

2. Haiimute 001acTh CXOOUMOCTH psiZia ) Z QX}
n=1

3. Pasnoxwute pynkumu B psag Teitnopa B OKPECTHOCTH TOUKH X, =0

f g =1-e%,
0,2 1_e X
4 Boruucnute npubInKeHHO ¢ TOUHOCTHIO o, = 0,001 uHTErpan j ———dx
X
0

TeMbl J1a00PATOPHBIX PAOOT: He npedyCMOmpeHbl.

TeMbl 1719 CAMOCTOATEJILHON PA0OTHI:

1. AnreOpa reoMeTpU4YECKUX BEKTOPOB.

2.9nemeHTapHble GYHKIIUU, UX CBOMCTBA U rpadvKH, CIOKHAST PYHKITUS; TTOCIIEI0-
BaTEIbHOCTHU: apumMeTnyecKkasi 1 reoMeTpruuecKasi pOrpecCuu, AIEMEHThI TEOPUHU
MHOKECTB.

3.Heomnpenenennsrit uaterpai. MarerpupoBanue npocremux apodeit. Murerpupo-
BaHME PAlMOHAIBHBIX Apobeil. UHTerprpoBanre nppalMoHaIbHbIX (PYHKITUH.

4. OnpeneneHHblil HTHTErPAJL.

5. [punoXkeHust UHTErpaIbHOTO UCYUCIICHUSI.

6.luddepenimanbable ypaBHEHUS TIEPBOTO MOPSIIKA.

7.HucroBbI€ psbI.

TeMbI KYpCOBOI0 IPOEKTA: He npedycMOmpEHbL.

TeMbl MHIUBUAVAJILHBIX 32AHWM:

1. JIuneitnas anreopa.
2. OTbICKaHHE HAUOOJNBILIETO U HAMMEHBIIETO 3HaYEHUs! (PYHKIINH .
3. UccnenoBanue pyHKIMU U IOCTpOEHUE rpaduka.
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4. TlonBenenue mox 3HaKk auddepeHnrana.

Hnousuoyanvroe 3adanue no meme «J/lunetinas aneebpay
2 0 -1 3 2

1. Haittn matpunry D =2A—(BC)" ,ecrn A=| -1 3 1|, B=|-4 -1|, CZ( 2 4 5].
5 -2 -1 -1 0 0
2 05 -1
2. Berunenuts onpenendrens D = 341
2 1 2
111 2
12 3 -1 14 -5
3. Pemmnts MatpuuHoe ypaBuenue | —1 4 5|-X=[-3 24 -1|.
101 -1 4 -3
2 -1 4 3
4. Haiitu 3HaueHust A, €CIIM OHU CYIIECTBYIOT, [IPH KOTOPBIX MaTpHIa _j g /; _1 AMEeT HAaUMEHbLINN
5 41 171 11

paur. YKaszaTh, 4eMy paBeH PaHr IPU HAWJIEHHBIX 3HAYEHUAX A .

5. JlokazaTh, 4TO cUCTEMA

2% + 5X3 — X4 = =5
3% + 4X, + X3 + X = 8§
2%+ X+ 2%+ X = 3

XX + X + X3 + 2%, = T

UMeET eIMHCTBEHHOe pemienue. HeunssectHoe X; Haiitu mo ¢popmynam Kpamepa.  Pemmts cuctemy meropom I'ayc-

ca.
6. [lana cucTeMa JIMHEHHBIX YpaBHEHUH

X1 — Xo + X3 — X4 + X5 = 1
2% + Xp — 2X3 + X4 — Xg = 3
S + X = 33 + X4 — X5 = 7,
11, + 4x, — 9%x3 + 4x, - 4x5 = 16.
Jlokazath, uTO cuctema coBMecTHa. Haiitm e€ ofiee perieHue. Haiitu wactHoe pemenue, ecnu Xz =—1,

X4 =X5 =1

1. unousuodyanvroe sadanue na memy : « Omoickanue HaubOIbUIE2O U HAUMEHBULE20 3HAYEHUS DYHKYUU )
1. Haiitu HanGosbIliee ¥ HAaMMEHbIIIEe 3HAYCHUS QYHKIIHN

f(x) :‘XZ + 2X —8‘ na orpeske 3,3
2. Haiitu HanOosnpliiee 1 HaMMEHbIIIEE 3HAYECHUS PYHKIINH

f (x) =2x% +3x% —36x +19 Ha otpeske [1,5.
3. Haiitu HauOonbpliee W HaMMeHbIIee 3HAYCHUS QyHKIUUA Z(X,Y) = x3+y3-3xy B 3aMKHYTOM
NpAMOYrojibHUKe 0<Xx<2, -1<y<2.

23
CornacoeaHa Ha noprane Ne 4491



2. unousudyanvroe 3adanue na memy : « Hccneoosanue gynkyuu u nocmpoenue zpaguxa
HccnenoBath (GyHKIHIO ¥ TOCTPOUTH Tpaduk

Lf(x)=—2X
1-x%)?

3. unousuoyanvroe 3adanue na memy : « IlonBenenune mox 3Hak auddepeHnuana )

dx e 42 dx
1 |—/—/—— 2 [—=dx 3.
I~ V3 -2x / e3X Icos2 3x 1+ tg3x

dx
> j5x—2

4. _[sinz 7x dx

TeMbI KOJJIOKBHYMA:

Cucrembl TMHEHHBIX anreOpanyeckux ypaBHeHui. Knaccudukaius cuctem.
Anrebpa reomeTpudeckux BekTopoB. CkaisipHoe. [Ipsimast Ha MI0CKOCTH.

[IponsBoaHas marpuna.
[prnoskeHust MHTErPATLHOTO UCUMCIICHUSL.
OO6bikHOBeHHbIE U hepeHIaTbHbIE YPABHEHHUS.

S A e

qI/ICJ'IOBBIe, (l)yHKI_II/IOHaJ'IBHBIe U CTCIICHHBIC PAJILIL.

JK3aMEHAIHOHHBIE BONIPOCHI:

JInneiinas anredpa u aHAJIMTHYECKAs1 TeOMETPHS

1.  Omnpenenenue MaTpulpl pazmepa mMxn.

2. OmnpeneneHus KBaJpaTHOU, TPEYroJbHOM, TUarOHAIBHON U €TUHUYHON MaTpHLl.

3. OmnpeneneHne paBeHCTBA MaTPHIL.

4.  Onepauu CiI0XKEHUS MaTPULl U YMHOKEHUSI MaTPULIbI Ha YHUCIIO.

5. Omnepauus yMHOXEHHUS MaTpULl.

6. Omnepanus TpaHCIIOHUPOBAHUS MaTPUIIBL.

7. OnpeneneHue NeEPeCTaHOBKU U UHBEPCUU B HEM.

8. Bpluncnenue onpenenurens 2-ro Nopska.

9. Beruncnenue onpenenurens 3-ro Nopsaxa.

10. JlaiTe onpeneneHue OnpenaesuTens nopsaka n.

11. Kak nu3MeHHTCS ONpeaeNInTeNb IPH TPAHCIIOHUPOBAHUH MATPUILIBI?

12. Yemy paBeH OIpeneanTeNb, UMEIOMINNA CTPOKY WM CTOJIOEI, EIUKOM COCTOSIIINN U3 HyNen?
13. Kak u3MEHUTCS ONpPEACITHUTEIb, €CITU €T0 CTPOKY WIIM CTOJIOCI] YMHOXKHTh Ha Yuciio K?

14. Kak n3MeHUTCS ONpEeNIUTENb, €CIH B HEM NIEPECTaBUTh JBE CTPOKH WJIU JiBa CTOJIONA?

15. Kak m3MeHUuTCs OIpeneNnTelNlb, eClii K KakoW-1M0o ero CTpoke MpuOaBUTh APYIYIO CTPOKY,

YMHOXEHHYIO Ha HEKOTOPOE YHCII0?
16. Yemy paBeH OIpeNEIUTENb, UMEIOIINI ABE MPONOPLMOHAIBHBIE CTPOKU?
17. Kak cBs3aHBI MeX Ty cOO0M onpeaenuTend MaTpu 4 u AA?

24

CornacoeaHa Ha noprane Ne 4491



18.
19.
20.

21.
22.

23.
24.

25.
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.
54.
55.
56.
57.
58.
59.
60.

61.
62.

63.
64.

YeMy paBeH ompeeNnuTeNb npou3BeAcHust MaTpul 4 u B?
Onpenencare MUHOpPA Topsiaka K.
Omnpenenenne MuHopa Mjj amemeHTa  ajj .

Onpenenenne anredpanyeckoro MONOIHEHUs. Ajj SIIEMEHTa ajj .
Caa3b MuHOpa Mjj ¥ anreOpanyeckoro IONOIHEHUS A .

Teopema Jlamnaca 0 BBIYMCIICHUH OIIPEACIINATENS IOpsAaKa N.

Teopema 0 cymMme NpOU3BEACHUN 3JIEMEHTOB OJHON CTPOKU Ha anreOpanyeckue JOMOTHEHUS
AJIEMEHTOB JIPYTrOM CTPOKH.

OrnpenenieHne 0OpaTHONW MaTPHITBL.

VYcioBue cyecTBOBaHMs 0OPaTHON MaTPUIBL.

[TpaBuio BeryMcaeHUs 0OpaTHOW MaTPUILIbI.

Pemenue marpuuHoro ypaBuenus 4-X=B, ecniu det4#0?

Pemenne marpuunoro ypasuenus: Y-A=B, eciu det4#0?

Onpenenenne TMHEMHOIO IPOCTPAHCTBA.

Onpenenenue TMHEMHON KOMOMHAIIMU BEKTOPOB.

Onpenenenue TMHEWMHO 3aBUCUMON U JTMHEWHO HE3aBUCUMON CUCTEM BEKTOPOB.

Teopema 0 HEOOXOAMMOM U JOCTATOYHOM YCJIOBHUU JIMHEHHON 3aBUCHMOCTH CHCTEMBI BEKTO-
pOB.

Teopema 0 IMHENHO 3aBUCUMOMN MIOJCUCTEME BEKTOPOB.

Teopema o noacucTeMe JMHENHO 3aBUCUMOM CUCTEMbI BEKTOPOB.

IIpuBenuTe NpUMEpPHI TMHENHBIX IPOCTPAHCTB.

Onpenenenue 6a3uca N-MEPHOIO JIMHEHHOIO MPOCTPAHCTBA.

TeopemMa 0 paznoxxeHruu BeKTopa 1o 0a3ucy B IMHEWHOM MIPOCTPAHCTBE.

Onpenenenue KOOpAUHAT BEKTOPA B IMHEHHOM ITPOCTPAHCTBE.

Omnpenenenue paura MaTpULbl 4€Pe3 MUHOPBI.

Onpenenenue 6a3MCHOr0 MUHOPA, OA3UCHBIX CTPOK U CTOJIOIIOB MaTPHIIbI.

Teopema o 6a3MCHOM MUHOPE.

Teopema 0 HEOOXOIUMBIX U IOCTATOYHBIX YCIOBUSAX PABEHCTBA HYJIIO ONPEICTUTENS.
DneMeHTapHbIe TPe00pa3oBaHUs MATPHUIIBL.

OmnpezaeneHue paHra MaTpUIlbl 4epe3 JUHEHHYI0 3aBUCUMOCTh CTPOK (CTOJIOIIOB) MATPHIIBI.
Ornpenenenue noanpocrpancTBa. [loHsTHE TMHEIHONM 000TOUKH.

Kakoe nuHelHOe MpOoCTpaHCTBO HA3bIBAETCS €BKIMIOBBIM?

Kakwue nBa Bektopa u3 £, Ha3pIBarOTCsl OPTOrOHATBHBIMU?

Teopema 0 JIMHEHHON HE3aBUCUMOCTH OPTOIOHAJIbHOW CUCTEMBI BEKTOPOB.

Marpuia nepexosia oT 0AHOTro 6as3uca K Ipyromy.

@DopMyIibl, CBA3BIBAIOIINE KOOPIUHATHI OJHOTO U TOTO K€ BEKTOpa B JBYX Oa3ucax.
Omnpenenenre opTOHOPMUPOBAHHOTO Oazuca.

CBoiicTBa MaTpHIlbl IEpEX0/ia OT OJJHOIO OPTOHOPMUPOBAHHOTO Oa3uca K JPyroMy.
OmnpeneneHne CUCTEMbI JIMHEWHBIX YPaBHEHUH.

Omnpenenenne peleHus: CUICTEMBI JINHEHHBIX ypaBHEHUI.

Omnpenenennst COBMECTHBIX, HECOBMECTHBIX, OMPEEIEHHBIX M HEONPEIETIEHHBIX CUCTEM.
Teopema Kponekepa-Kamnenian o COBMECTHOCTH CUCTEMBI JIMHEWHBIX YPaBHEHUH.

IIpaBuno Kpamepa penieHust cucTeMbl JINHEWMHBIX YPaBHEHHM.

Onpenenenue o0IIEro U YaCTHOTO PELICHUH CUCTEMBI TMHEHHBIX YPAaBHEHHIA.

VYcnoBue cyiiecTBOBaHUSI HETPUBUAIBHBIX PELICHUN CHCTEMBbI JIMHEHHBIX OJHOPOJHBIX ypaB-
HEHUM.

CBoOIICTBA pPELICHNH CHCTEMBI JIMHEMHBIX OJTHOPOIHBIX YPABHEHUM.

Onpenenenue GpyHIaMEHTAIBHOW CUCTEMBI PELICHUH OJHOPOIHON CHCTEMbI JTMHEHHBIX YpaB-
HEHHI.

Yucno pemenunii B ©.C.P.7

OrmpeieNieHIe TeOMETPUIECKOTO BEKTOPA AR , €F0 MOJIYJIS.

25

CornacoeaHa Ha noprane Ne 4491



65.
66.
67.
68.
69.

70.
71.
72.
73.
74.
75.
76.
77.
78.

79.

80.
81.
82.

83.
84.
85.

RR©o N gk whE

12.
13.
14.
15.
16.
17.
18.
19.

20.
21.
22,

2R

0.
1.

Ornpezenenre KOJUTMHEAPHOCTH IBYX BEKTOPOB.
Omnpenenenne paBeHCTBa BEKTOPOB.
Onepanys ci10XeHUs! BEKTOPOB.
Onepanys yMHOXKEHHUS BEKTOpa Ha YUCIIO.
Omnpenenenne 6a3uca BO MHOXKECTBE T€OMETPUUYECKUX BEKTOPOB. [IOHATHE KOOpIUHAT BEKTO-
pa.
OnpeneneHne KOMIUIAHAPHOCTH TPEX BEKTOPOB.
OTpIcKaHKe KOOPIUHAT BEKTOPA, €CIIM U3BECTHBI KOOPAMHATHI €r0 Hauaia U KOHIA.
Omnpenenenue aeneHus orpe3ka AB B OTHOIICHUH A.
Brruncienne koopauHaT TOuku M, nensmieit oTpe3ok 4B B OTHOLIEHUU A.
Brruucnenue KoopiuHaT CEpeIMHbI OTPE3Ka.
[TonsiTre MPOEKIMU TOYKU HA OCh U IPOEKLIMU BEKTOpa Ha OCh.
®dopmyria BIUUCIEHUS MPOCKIIMK BEKTOPA HA OCh.
Omnpenenenue CKaIsipHOTO IPOU3BEICHNUS ABYX BEKTOpOB. Ero cBoiicTBa.
@opMyIbl BEIYMCICHUS CKAISIPHOTO MPOU3BENICHUS BEKTOPOB, 33JaHHBIX CBOMMHU KOOpJHMHA-
TaMU B ICKapTOBOM CUCTEME KOOPINHAT.
®opMyIbl BEIYUCICHUS JJIMHBI BEKTOPA U PACCTOSHUE MEXAY JABYMs TOUKaMH (Yepe3 CKasip-
HOE MIPOU3BE/ICHNUE).
Brruucnenue yria Mexy BeKTopamMu (depe3 CKaspHOE TPOU3BEICHNUE).
®dopmyna BEIYUCICHUS TPOSKIIMKA BEKTOPa Ha OCh (Uepe3 CKaIsIPHOE IPOU3BE/ICHUE).
VYpaBHEeHUST TPSAMON TPOXOAsmiel depe3 Touky Mo(xo, Vo) THEPHCHIMKYISPHO BEKTOPY
n=(A B).
OO6miee ypaBHEHHE NPSMOM Ha TIJIOCKOCTH B JIEKAPTOBOM CUCTEME KOOPJIUHAT.

VYpaBHEHHUs IPSAMON HA IUIOCKOCTH, ITPOXOJAIIEH Yepe3 JBE TOUKU.
YpaBHEHUE MPSIMOH C YIIIOBBIM KO3 PHUIIHEHTOM.

MarteMaTH4YeCKHI aHAJIH3
[ToHATHE MHOXKECTBA, €0 JIEMEHTA.
Onpenenenne Moy JEHCTBUTENBHOTO YUCIIA, €r0 CBOMCTBA.
OmnpeneneHre MHOXKECTBA OTPAaHUUEHHOTO CBEpPXY, CHU3Y U OTPaHUYEHHOI'0 MHOXKECTBA.
OrmpenienieHne BepxXHEH TpaHUIlbl MHOXKECTBA A; TOUHON BEPXHEH rpaHMUIbl MHOXKECTBA A.
Onpenenenne HUKHEHN rpaHUIBI MHOXKECTBA A; TOUHON HUYKHEW I'paHHIIbI MHOXKECTBA A,
[Moustue pyukmuu fix cCR— Yy CRy.
[TonsiTre obmacTu onpeneneHust U 00JacTH 3HAU€HUN QYHKIIMH.
Knaccel pynkmmii f:xcR, — YSRm npu pa3nuuHpIX 3HaueHHIX M U N.
[Tonsitue rpaduxa GyHKIMH.
Onpenenenyre KOMIO3UIMK QYHKIMHA (CTOKHON QYHKLIUN).
OcHoBHbIE 3JIeMEeHTapHbIe QYHKIMH, X 001acTh onpeaesaeHus u oonacts 3HaueHui. ['padu-
KU 3JIEMEHTAPHBIX (QYHKLUH.
[Tonsitue obpaTHOM GHyHKIIUU.
Omnpenenenne npon3BoaHoN GyHkimu y = f (x).
Teopema o HenpepsiBHOCTH AU PepeHInpyeMoit GyHKINH.
Tabnuia npou3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (PYHKINH.
[TpaBuna nuddepeHpoBaHus CyMMBI, IPOU3BEIECHHS U YaCTHOTO (DYHKIIUH.
Teopema o nuddepeHnpoBaHn CI0XKHON QYHKIUH.
[TpaBuio nuddepenunpoBanmst 0OpaTHBIX GYHKIUH.
['eomeTpuueckuii cMbICT Mpou3BoaHON GyHkuuu y = f (x). YpaBHeHHe KacaTenbHOH K rpa-
duxy pynxmuu y = f (x).
Omnpenenenne nudpdepeniuana pynkuuu y = f (x). @opmyna BerurciaeHus nudpdepeHnuana.
[TonsiTHe MPOM3BOIHBIX U TU(P(PEPESHIINATIOB BHICIINX MOPAAKOB GyHKIHH ) = f (x).
Ycnore MoHOTOHHOCTH QyHKIMK y =T (X) (uepe3 mpou3BOIHYIO).
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23.

24,
25.
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.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.

68.

Teopema depma 00 oOpamieHUN B HYJb MIPOU3BOIHON B TOUKE HAMOOIBIIETO (HAMMEHBIIIETO)
3HAYCHMS.

OmpeneneHue Touek 3kcTpemyma it Gy y = f (x).

Heobxoaumoe yciaoBue axcTpemyma it Gyakiuin y = f (x).

JloctaTouHbIe YCIIOBHs SKCTpeMyMa Juts GyHKiwmii f (x) depes nepByro mpou3BOJHYO.
JlocTaTto4Hble YCIOBHsI SKCTpeMyMa Uit GyHKuuii f (x) yepes BTOpyI0 MPOU3BOIAHYIO.
Teopema Ponsnst 06 oOpateHn# MpoOU3BOAHOM B HYJb, €€ T€OMETPUUESCKUNA CMBICIT.

f(b)-f(a) .

— b a ), €€ TeOMETPUYECKHIA CMBICI.

Teopema Jlarpanxa (00 OTHOLIEHUHN

0
[IpaBuiio JlonuTans packpbITHs HEOIPEIEICHHOCTH 0

OmnpeneneHue BBITYKIOCTH BBEPX M BHU3 IpaduKa PyHKIUH.

Heo6xoanMeie 1 10CTaTOYHBIE YCIOBHS BBITYKIOCTH BHU3 (BBEpX) rpaduka GyHKINH.
[TonsaTue Touku nepernda v NPaBUIIO UX OTHICKAHUS.

[Tonatue acuMOTOTHI Tpaduka GyHKIUH.

VYcioBre CynecTBOBaHMS U ypaBHEHUE BEPTHUKAIBHOM aCUMIITOTBI.

YcioBue CyniecTBOBaHMS U yPaBHEHNE TOPU3OHTAIBHON aCHMIITOTHI.

VYcioBre CynecTBOBaHUS U ypaBHEHUE HAKIIOHHOM aCUMIITOTBHI.

OmnpeneneHne 9acTHBIX TPOU3BOIHBIX (PYHKIIMI HECKOJIBKUX ITEPEMEHHBIX.
[ToHATHE YAaCTHBIX MPOU3BOJHBIX BBICIIUX MOPSAKOB.

VYciioBre paBeHCTBA CMEIIAHHBIX YaCTHBIX IPOU3BOTHBIX.

Onpenenenue quddepennmana aiasl GyHKIMA HECKOJIBKUX NepeMeHHbIX. DopMylia BhIUUCIIEe-
HUs tuddepeHuana.

®opmynbl BerurciieHus auddeperuunana Broporo nopsiaka Gyukun z = f (x, y).
Omnpenenenue Touek 3kcTpemyma it Gy y = f (x1, Xo,..., Xn).

Heobxoaumoe ycioBue skcTpemyma it GyHkuid y = f (x1, X2,..., Xn).
CdopmynupyiiTe OCTaTOYHBIC YCIOBUS dKCTpemyma GyHKiui y = f (x1, Xa,.. ., Xn).
[ToHsATHE YCIIOBHOTO 3KCTpEMyMa.

Meropn Jlarpanka OTbICKaHUS YCIIOBHOTO SKCTPEMyMa.

Omnpenenenue nepBooOpa3zHOM.

CooTHoIIeHNE MEXTy TIepBO0Opa3HbIMU [yt GyHKIMH T (x).

Onpenenenne HEONPEAEIEHHOTO NHTETpaIa.

CBoiicTBa HEOIPeIeJIEHHOTO UHTErpaa.

Tabnuua uaTerpanos.

Brrauciienne nHTETpaioB moaBeaeHneM (GpyHKIUH o 3Hak auddepennunana.
dopmyiia HHTETPUPOBAHUS 10 YACTSM.

3aMeHa epeMEeHHOH B HEOIPEIETIEeHHOM UHTerpalle.

WHuTerpupoBanue NpocThIX pooeit.

Boruncnenne HHTErpagoB OT pallMOHATIBHBIX (PYHKIIHH.

Omnpenesnenue onpeaesieHHOr0 HHTErpana.

CBolicTBa OINPEEICHHOTO0 HHTETPaIA.

WHTerpan ¢ nepeMeHHbIM BEPXHUM IMPEIETIOM.

®opmyna HeroTona-JleitOHuma.

3amMeHa epeMeHHOM! B OIpeIeIeHHOM UHTErpale.

['eomeTpuyeckuii CMBICT ONIPEACIICHHOTO UHTETpaa.

Brruucrienue mioma i KpuBOJIMHEHHOM Tparenuu B IeKapTOBOM cuCTeMe KOOPAUHAT.
Brruncnienre 1JIMHBI 1yTH KPUBOM.
Onpenenenre HecoOCTBEHHOTO HHTErpasa 1-ro pona.

[Tpu3Hak cpaBHEHMS CXOAUMOCTH HECOOCTBEHHOT0 HHTEerpaia 1-ro poaa.
0

X
CxoaumMocCTh HHTETpaIa j —
a
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69.
70.

71.

72,

73.

74,
75.
76.
77,
78.
79.

80.
81.
82.
83.
84.
85.

86.

87.

88.
89.
90.
91.
92.
93.
94,
95.
96.
97.
98.
99.

Omnpenenenre HecOOCTBEHHOT'O HHTErpaia 2-ro poJa.

[Tpu3Hak cpaBHEHUS CXOJUMOCTH HECOOCTBEHHOIO MHTErpajia 2-ro poaa.
b

CxomumocTh UHTETpaia _[
a

[ToHsATHE OOBIKHOBEHHOTO JU(PEPEeHIINATBLHOIO YPaBHEHUS IIEPBOrO MOPAKA, PEILICHHs U UH-

Terpajia ’TOro ypaBHEHHs.

[TonsTue oOmiero pemeHus U o0IIEro MHTErpana AUQQepeHInaIbHOr0 ypaBHEHHs IEPBOTo

HOpsIIKA.

3agaua Komm mia quddepeHnnanbHOro ypaBHeHus IepBOro NOPsIIKaA.

VYpaBHEHUs C pa3IeIAOIIUMUCS [IEPEMEHHBIMH.

OnHOpOHBIE ypaBHEHUS.

JIvHeiHbIe ypaBHEHUS IEPBOTO MOPSAIKA.

[TonsTue nuddepeHaabHOro ypaBHeHus nopsaka n.

[Tonsitre oOmiero pemeHuss u o0mero uHTerpana audQepeHnnaI-HOr0 ypaBHEHUS MOPsIIKa

n.

3anavya Komm s nudpdepeHmanbHOro ypaBHEHUS opsiaka N.

JIuneiiHoe ypaBHEHUE nopsiaka N.

CBOICTBO pelIeHN TMHEWHOTI0 OJJHOPOIHOTO YpaBHEHUs Opsika N.

CrpykTypa 0011ero pemeHus JMHEHHOro 0THOPOJHOI0 YpaBHEHUS MopsaKa n.

CrpykTypa 0011ero pemeHus JMHEHHOTO HEOJHOPOAHOTO YpaBHEHHS TOpsaKa N.

Pemenue nuHEHHOro OJHOPOAHOIO YpaBHEHU MOpsAAKa N C MOCTOSIHHBIMU K03 duuuenra-

MHU.

Pemienue nMHEHHOr0 HEOHOPOIHOTO YPABHEHUS MOPAAKAa N € MOCTOSHHBIMU KO3 UIMEH-

TaMH C IIPaBOM YaCThIO CIELMATIBHOTO BU/IA.

Pemienue nMHEHHOr0 HEOJHOPOIHOTO YPABHEHUS MOPAAKAa N € MOCTOSHHBIMU KO3 UIMEH-

TaMH METOJOM BapHaLMM IPOU3BOJIBHON IOCTOSHHOM.

Omnpenenenue YMCI0BOrO psaa, YaACTUYHOW CYMMBI M CYMMBI psijia.

HeobOxonnmoe ycioBue cXoAMMOCTH YUCIOBOTO pAJIa.

Omnpenenenue yciaoBHON U aOCOTIOTHON CXOIUMOCTH psijia.

IlepBbIil IpU3HAK CPAaBHEHMS CXOAUMOCTH PAJIa.

Bropoii npu3Hak cpaBHEHUS CXOJUMOCTH psijia (B MpeaesibHON (opme).

[TepBerit mpusHak JlamamOepa cXoaUMOCTH psija.

Bropoii npuznak [lanamOepa cxonuMocTu psia (B npeaeiabHoit popme).

IlepBbIil pagukanbHbli Mpu3HAK Komm cxoaumocTy psaa.

Bropoii pagukansHelii npuzHak Ko cxonumocTH psjaa (B npenenbHoi hopme).

WuTerpanbHbiii npu3Hak Komm.

Onpenenenue 3Hakouepenyrouierocs paja. [Ipusnak JleiiOnuma ero cxonumocTH.

Teopema o paznoxxenuu GyHKIHH B psia Teimopa.

——— Bcay4ae, korga lim f(a)=oo.
x-a)“ Xx—a

100. Psan Teiinopa mns pynkmuii eX, sinx, cosx, In(1+x), (L+x)*.
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4 MetoanuyecKue MaTepuAaJIbl

Jns oOecrieueHuss mporecca OOy4eHHS U pelieHds 3ajgad  oOydeHus

HCIIOJIB3YIOTCA CIICAYIOIINUC MAaTCPpHaJIbI:

3. METOAMYECKHE MaTepHUaibl, ONMPEACISIONMEe MPOLEAYPbl OICHUBAHUS 3HAHUHU,

YMGHHﬁ, HaBBIKOB H (I/IJ'II/I) OIIbITA ACATCIIBHOCTH, XAPAKTCPUIYIOIINUX OSTallbl

dbopMUpOBaHUSI KOMIIETEHIINM, B COCTABE:

MeTtoauyeckne MaTepuaJibl: COTJIACHO MyHKTa 12 paboueit mporpamMmbl

Y4eOoHo-MeTOoqHYeCKHE MATEPHAJIBI 10 TUCIHUILTHHE.
OcHoBHas JauTeparypa.

1.

JI.. MarazunaukoB Briciias matematuka I. [Ipaktukym 1o JuHeHo#M anreope
U aHAIMTUYECKOU reomeTpuu: YuebHoe nmocodue / A.JI. MarazunaukoBa; MuHuU-
cTepcTBO 0oOpazoBanusi Poccuiickoit @enepanuu, ToMCKuii rocyapCTBEHHBIN
YHUBEPCHUTET CUCTEM yIPABJIEHUS U paanodieKTpoHuku. — Tomck: TYCVYP,
2007. — 162 c., Ox3emIusipsl Beero: 97.

N. 3. I'punmmnon U. O. Jlunelinas anreOpa. AHAIUTAYECKAs] TeOMETpHs (7151
AKOHOMMYECKHUX CIienuaibHOCTel). YueOHoe nmocodue / Y. 3. I'punimnon, JI. A.
I'yroBa, J.LU. Marasunuukos, A. JI. MarasunaukoBa, MUHUCTEPCTBO 00pa3oBa-
Hus Poccuiickoit denepannu, TOMCKHN roCy 1apCTBEHHBI YHUBEPCUTET CUCTEM
yrnpasiieHHs ¥ pagnodnekTpoHuku. — Tomek: TYCYP, 2007, — 247¢., Ox3emrus-
ps1 Beero: 103,

JL.. MarazuaaukoB MarteMaTuka JJisi TyMaHUTAPHBIX, SKOJIOTUYECKUX U
AKOHOMUKO-IOPUANYECKUX crienranbHocTel: yueonoe mocooue / 1O. I1. IlleBenen
; denepanbHOE areHTCTBO MO 00pa3oBaHui0, TOMCKUI TOCYIapCTBEHHBIN YHH-
BEPCUTET CUCTEM YIIPABJICHUS M PaauodIeKTpOoHUKHU. - Tomck : TYCVYP, 2007 -

Y. 1. - 259 c., Ox3emmuisipsl Beero:100.
MarazunnukoB JI.U. Tlpaktukym o nuddepeHnnaibHOMy HCUUCIEHUIO: Yuel-
Hoe nmocooue / JI.W. MarasuauukoB, A.JI. MarasuaaukoB; — ToMck : ToMckuit
rOCYJIapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABJICHUS U PAAHOIIEKTPOHUKH,
2007. — 212 c.Ox3emrusipel Bcero: 99
EnbrioB A.A. UnTterpanbHoe ucuncnenue. uddepenunanbubie ypaBHEHUS
yuebHoe nmocooue / A.A. Enbiios, T.A. EnblioBa ; denepanbHOe areHTCTBO MO
obpazoBaHuto, TOMCKUI rOCy1apCTBEHHBIH YHUBEPCUTET CUCTEM yMPABJICHUS U
pannosnekTpoHuku. - Tomck : TYCVYP, 2007. - 263[1] c. Dx3eMIuisipsl Bce-
ro:100.
A.® bepmant A.® Kpatkuii kypc matematudeckoro ananusa /U.I" Apamano-
By, C-Ilerepoypr Uza-so: Jlans, 2010. 736¢Tp.
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JlonosHnTEILHAS JIUTEPATYpA.

1. H.H. T'op6aneB Bricmiast matemartuka 1. JIuneitnas anredpa. AHAIMTHYECKAsI T€0-
meTpus : YuebHoe nocoobue s By30B / H.H. 'opbanes, A.A. Enbiios, JI.U. Ma-
ra3uHHUKOB; MuHHCTEpCcTBO 00pa3zoBanus Poccuiickoit deneparuu, Tomckuit
rocyJapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABICHUS U PAIUOIIEKTPOHUKH. - 2-€
u3., nepepad. u jgom. — Tomck: TYCYP, 2001. — 164c Dx3emmsipsl Beero: 376.

2. JI.B HanuBaiiko Matemartuka J1j1st 95koHoMuCTOB. COOpHUK 3ananuii. /. BamnHa

H.B. 2-¢ m3x., llImuar FO.J] mepepab . 2011,432c¢.

http://e.lanbook.com/books/element.php?pll_id=662

3. N.A Mansnes. JIuneitnas anrebpa. 2-¢ ucm.u gor., . 2010,384c.

http://e.lanbook.com/books/element.php?pll_id=610

4.A. I1. Epoxuna Beiciias matemaruka : yueOHoe nocodue / JI. H. baii6akosa ; Mu-

HUCTEpPCTBO 00pazoBaHus Poccuiickoit @enepannu, ToMCKU rocyaapCTBEHHBIN

YHUBEPCHUTET CUCTEM YIPABJIEHUS U panodNeKTpoHukKu. - Tomck : TMIJIO, 2004 - .

Y. 1 : Jluneiinas anrebpa. AHanuTHdeckas reoMeTpusi. Beenenue B MmaremMaTuue-
ckuii ananus. ludbdepennuansuoe ucuucnenue : . - Tomck : TMIJ1O, 2004. —

2573k3eMIusipsl Beero: 31.

5.®uxtenronbit .M OcHoBbl MaTeMaTruyeckoro againusa. 1. 1, "Jlaup" U3na-
TenbcTB0,2008, 9-ensn.,cTep,448c

http://e.lanbook.com/books/element.php?pll i1d=410

6.Marasuanukos JI.1. Breiciitag matemaTnka. BBenenne B MaTeMaTHYSCKUIN aHAJIN3.
HuddepenunansHoe ucurcnenue: yueonoe nocooue / JI.M. Marazunnuukos, A.JL.
MarasunnukoB; MunuctepcTBo oOpazoBanusi Poccuiickoit @enepanuu (M.), Tom-
CKHI TOCYapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABICHUS U PAIUOITIEKTPOHUKHU
(Tomck). - Tomck : TMIIJIO, 2003. - 192¢. Dx3emrusipsl Bcero: 159

7.EnpuoB A.A. IIpakTuKyM 10 HHTETPAIbBHOMY UCUHUCIEHUIO U T PepeHInanbHbIM
ypaBHEHUSIM : yueOHoe nocooue st By30B / A.A. Enbiios, T.A. Enbiiosa. - Tomck :
TYCVYP, 2005. - 204¢.Ok3eMIuisipsl Bcero:285

8.Ilerpymko N.M.Kypc Beiciieii MaTeMaTuku. BBesieHre B MaTEMaTUYECKUI aHATU3.

Huddepennmansuoe ucurcnaenue. JIekuu u npaktukym. "Jlans "MI3gatenbcTBo,
2009, 288c

http://e.lanbook.com/books/element.php?pll 1d=302

Y4eOHO-MeTOAMYECKHE TOCOOHS M TPedyemMoe MPOrpaMMHoe odecredeHue.
IlpakmuuecKue 3aHAmMUA NPOEOOAMCA NO YUEOHbIM NOCOOUAM:

1. JL.W. Mara3sunnukoB Bricmias matematuka I. [IpakTukym no JuHeHOM anredpe
U aHAJIUTUYECKOUM reoMeTpun: YueOHoe rnocoodue / A.JI. MarazunaukoBa,; MuHu-
cTepcTBO 0oOpazoBanus Poccuiickoit denepariuu, ToMcKuii rocy1apCTBEHHBIN
YHUBEPCUTET CUCTEM yIPaBIEHUS U paino’neKTpoHuku. — Tomck: TYCVYP,
2007. — 162 c., Ox3emiusipsl Beero: 97.
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http://e.lanbook.com/books/element.php?pl1_id=662
http://e.lanbook.com/books/element.php?pl1_id=610
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2. W.D.T'punmmon U. D. Jluneiinas anredpa. AHanuTudyeckas reoMmeTpust (ams
SKOHOMMYECKHUX CIelUalIbHOCTEH). YueOHoe nocodue / Y. 3. I'punminon, JI. A.
I'yroBa, JI.LU. Marasunnukos, A. JI. MarasunaukoBa, MUHHCTEPCTBO 00pa3oBa-
Hus Poccuiickon @enepannu, TOMCKUN rOCYIApCTBEHHBIN YHUBEPCUTET CUCTEM
yhapaBJeHus U paanodnekTpoHuku. — Tomck: TYCVYP, 2007, — 247c., Dx3eMIuis-
psI Bcero: 103.

3. JL.U. Mara3unnukoB MareMatuka Jjisi TyMaHUTAPHBIX, SKOJIOTHYECKUX U IKO-
HOMUKO-IOPUANYECKUX CIienraibHOCTel: yueoHoe mocobwue / 0. I1. Illeenes ;
®denepaibHOE areHTCTBO MO 00pa30BaHuUI0, TOMCKUI TOCYJapCTBEHHBIN YHUBEP-
CUTET CHCTEM YIIPABJIEHUS U paInOIEKTpoHUKH. - Tomck : TYCVYP, 2007 - Y.
1. - 259 c., Ox3emmspst Beero:100.

4. MarazunnukoB JI.U. [Ipaktukym no auddepeHnnarsHOMy HCUNCICHUIO:
VYuebnoe nocodue / JI.1. Marasunaukos, A.JI. MarasunnukoB; — Tomck : Tom-
CKHI TOCYy1apCTBEHHBI YHUBEPCUTET CUCTEM YIIPABIEHUS U PAIUOIIEKTPOHU-
ku, 2007.—212 c.Dx3emmutsipsl Becero: 99

5. EnbnoB A.A. UnrterpanbHoe ucuucnenue. uddepennnanbubie ypaBHEHUS :
yueOHoe nocobue / A.A. Enbios, T.A. EnsiioBa ; @enepaabHoe areHTCTBO O
oOpa3oBaHuio, TOMCKHI rOCyJTapCTBEHHBIN YHUBEPCUTET CUCTEM YIPABIICHUS U
paanosnekTpoHuku. - Tomck : TYCVYP, 2007. - 263[1] c. Dx3eMIutsipbl Bce-
ro:100.

6. A.® bepmant A.® Kpatkuii kypc MaremaTuaeckoro ananmmusa /M.I" ApamanoBud,
C-IletepOypr U3zn-Bo :Jlaub, 2010. 736¢Tp.

http://e.lanbook.com/books/element.php?pll_id=2660

3adanusa Ha KOHMPOJIbHbIE PAOONIbL U UHOUBUOYAIbHbLE 3A0AHUA NDUGCOCHDL 6

Kajicoom u3 c1e0yiouux y4eOHvlX nocoouii:

1. JL.U. Mara3unnukoB Beiciias maremartuka I. [Ipaktrkym no nuHeitHOM anrebpe
U aHAIUTUYECKOU reoMmeTpuu: YuebHoe nmocodue / A.JI. MarasunankoBa; MuHuU-
cTepcTBO 0OpazoBanusi Poccuiickoit denepanuu, ToMCKuii ToCyapCTBEHHBIN
YHUBEPCHUTET CUCTEM yIPaBIEHUS U paanodieKTpoHuku. — Tomck: TYCVYP,
2007. — 162 c., Ox3emrusipsl Beero: 97.

2. W. 3. T'punmmon U. D. Jluneitnas anredpa. AHanmuTH4YecKas reoMmeTpus (st
PKOHOMHUYECKHUX CcrelnuaibHocTel). YueOHnoe nocooue / M. D. I'punmmon, JI. A.
I'yroBa, JI.LU. Marasunnukos, A. JI. MarasunaukoBa, MUHUCTEPCTBO 00pa3oBa-
Hus Poccuiickoit denepannu, TOMCKHN rOCy1apCTBEHHBIA YHUBEPCUTET CUCTEM
yhapasJieHus U paanodnekTpoHuku. — Tomck: TYCVYP, 2007, — 247c., Dx3eMIuis-
psI Bcero: 103.

3. JI.LM. MarazunaukoB MaTeMaTtuka Jijisi TyMaHUTapHBIX, SKOJIOTMUYECKUX U SKOHO-
MUKO-IOPUANYECKUX cliennanbHocTel: yuebHoe nmocooue / FO. I1. I1leBenen ; de-
JIepalIbHOE ar€HTCTBO M0 00pa30BaHUI0, TOMCKHI rOCY1apCTBEHHBIN YHUBEPCH-
TET CUCTEM YIPABJICHUS U PaAn03JeKTpoHuKH. - Tomck : TYCVYP, 2007 - Y. 1. -
259 c., Dx3emmusipsl Bcero:100.

4. MarasuaankoB JI.U. Tlpaktukym o auddepeHnmaibHOMY HCYUCICHHIO: Y 4e0-
Hoe nocooue / JI.M. Marasuanukos, A.JI. MarasunaukoB; — ToMck : ToMckuii
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http://e.lanbook.com/books/element.php?pl1_id=2660

roCyJIapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABJICHUS U PAIUOICKTPOHUKH,
2007. — 212 c.Ox3emrusipel Bcero: 99

5. Ensnor A.A. Unrterpanbaoe ucuncinenue. uddepenuunansubie ypaBHEHUS
yaebHoe nmocooue / A.A. Enwiios, T.A. EnsiioBa ; denepanbHoe areHTCTBO 10
oOpazoBanuio, TOMCKHI1 rOCy1TapCTBEHHBIN YHUBEPCUTET CUCTEM YIPABICHUS U
pannosnekTpoHukH. - Tomck : TYCVYP, 2007. - 263[1] c. Dx3eMIUIsIpbI Bee-
ro:100.

6.A.® bepmant A.® Kpatkuii kypc MmaTemaTuueckoro ananusa /M.I" ApamanoBuy,
C-ITerepOypr M3a-Bo :Jlanb, 2010. 736¢Tp.

http://e.lanbook.com/books/element.php?pll_id=2660

Ilpozpammnoe odecneuenue. Cucremsl nporpammupoBanus Mathcad, Matlab,
Maple. Cucrema nucrannmonnoro oopazosanus MOODLE st conpoBoxaeHus
CaMOCTOSITENIbHOW Pa0OTHI CTYJCHTOB (METOUYECKUE MaTepHajbl: TEKCTOBBIE, ayIHO
U BUIe0(aiiibl, HHAUBUIYaIbHbIC 33/1aHUS, TECTHI U T.1.).

Heo0xogumbie 0a3bl JaHHBIX, HHPOPMALNOHHO-CIIPABOYHbIC M OUCKOBbIE CHUC-
TemMbl ba3bl TaHHBIX, THHOPMAIIMOHHO-CIIPABOYHBIE U TTIOUCKOBBIE CUCTEMbI: CChUIKH
c caifta kadepbl HAa MATEMAaTUYECKUE PECYPCHI U OH-JIAH TPEHAXKEPHI.

MaTepl/IaHLHO-TeXHH‘IeCKOQ o0ecrneueHue AUCHUIIJIUHDI : Bo3MoxxHOCTB pa60TaTB
B KOMIIBIOTCPHOM KJIACCC U3 pacqéTa OIWH KOMIIBIOTCP Ha CTYACHTA. H@KHI/IOHHBIe
ayJIuTOPHUH, OCHAIIICHHBIC TEXHUKOM JJIsA MyHBTHMCﬂHﬁHBIX HpC?;GHT&L[PIﬁ.

9

CornacoeaHa Ha noprane Ne 4491


http://e.lanbook.com/books/element.php?pl1_id=2660

