MMWHHUCTEPCTBO OBPA30BAHMSA U HAYKH POCCUHMCKOM ®EJNEPALIMH
denepanbHOe rOCYIA@PCTBEHHOE BIOIKeTHOE 06PA30BATE/IBHOE YUPEXKAEHHE BLICIIEr0 NMPO(ECCHOHANBHOr0 00pa3oBaHis
«TOMCKHWH rOCYJIAPCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABJIEHHA U PAJTUODJIEKTPOHUKU» (TYCVP)

S/  YTBEPXKJIAIO

ﬂpope,\r‘:v'épAnq,yqeﬁnoﬁ paGore
V) AR I1. E. Tposin
T ol 8 2016 .
PABOYASI IIPOTPAMMA YYEBHOU JUCIHUIIJIMHBI
MATEMATHKA
YpoBeHb 0CHOBHOI 00pa3oBaTe/ILHOM NPOrpaMMel akagemMuyeckuii Oakanaspuar
Hanpagnenne(st) noaroroBkH (cneunansrocrs) 09.03.03 «[lpuknannas nHopmaTHKay»
Npopuae(n) IpuknaaHas HHPOPMATHKA B IKOHOMHKE
®opma obyueHHs OYHas
®axynsrer DOCY (dakynbTeT CHCTEM YNpaBieHHs)
Kadeapa ACY ( aBTOMaTH3HPOBAHHbIX CHCTEM YNPABIECHHU)
Kype 1 Cemectp 1,2
Yuebublii naan vadopa 2013,2014,2015 roaa .
Pacnpeaenenne pabouero BpeMeHH:
o a b - n ° 2 ® 3
Ne Buae! yue6Hoit paborsi g E g § g E § g g E
Jlexunu 36 | 36 72 | yacos
JlaGopaTopHble padoTe! yacos
TpaKTUdecKHe 3aHATHA 36 36 72 | yacoB
Kypcosoii npoext/pabora (KPC) (ayanropras) 4acoB
Bceero ayAHTOPHBIX 3aHATHH (Cymmald) | 72 | 72 144 | yacos
H3 uux B HHTEpaKTHBHOI dopme | 16 12 28 | yacos
CamoctosiTensHas pa6ora cryaenros (CPC) | 90 54 144 | yacos
Beero (6e3 ax3amena) (Cymma57) | 162 | 126 288 | yacoB
CamocT. paGoTa HA NOATOTOBKY, cAa'Y IK3AMEHA 36 36 72 | yacoB
O0uasn TpyaA0eMKOCTh (Cymma 89) | 198 | 162 360 | yacoB
(B 3aueTHBIX eauHHUAX) | 5,5 | 4,5 10 | 3ET

3ader He MpeayCMOTPEHO

Ix3amen 1,2 cemectp
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Paccmotpena n ogoOpena Ha 3aceqanuu Kadeapbl
npotokon Ne 283 or« 5 » 5 2016 1.

JIHCT corjiacoBaHmMii

PaGouas nporpaMma cocraBjieHa ¢ yderoM Tpefosanuii @enepansHoro I'oCyJapcTBEHHOro
obpasoBaTensHOro cranzapra Beicmero obpasopanus (®PI'OC BO) mo HampaBleHHIO NONTOTOBKH
(cnermansnoctn) 09.03.03 «IIpuknaanas nHdopmarakay, yreepxkaensoro 12.03.2015 ,Ne207

paccMOTpeHa M yTBep)KaeHa Ha 3acefianmu Kadenpsl 05.05. 2016 r., mporokos Ne 283

PaspaboTuuk: JOIEHT Kadeapbl MaTeMaTHKH ITpuxopoBckuit MLA.

3aB. kadeapoit MATEMATHKH: /,j//’{“"L»L,_, - Marazurnukosa A.JL

Pafoyas mporpamMma coryiacopana ¢ GaxyJIbTeToM, Ipodumpyomel 1 BhIycKaromei kadeapamu
HANpAaBJIEHHAS IOATOTOBKH (CIELHANEHOCTH).

Jexkau  OCY Wy Cenuenko [1.B.
/8fas. npodunHupyromen >
kabenpoit ACY W/ Kopukor A.M.
benp = - P
/ 3aB. BEIIyCKaONIECH o0/,
kabenpoit ACY /Mfﬁ- Kopuxos A.M.
OKCnepTsl: —
npodeccop Kapeaps: PN
marematuku TYCYP }//% / EnsioB A.A.
JIONEHT Kadeapbl 2
ACY TYCVYP W Hcakosa A.H.
3am. nexana PCY /ﬂ % Canmmuna H.1O.
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1. Henn u 3agayuM AUCHUILIMHBI: LEJIbI0 Kypca fBISETCS OOY4YEHHE CTYJEHTOB OCHOBaM BBICIIEH
MaTEeMaTHKH, TUHEWHOU areOpbl U TEOMETPHH.

2. Mecro aucuumiiuHbl B crpykrype OOII: Bpicmias MaTeMaTHKa OTHOCUTCA K 0a30BOM YacTH
JTUCLUUIUIMH MaTeMaTUYeCKOrO U €CTeCTBEHHOHAYYHOTO HUKIa. s u3ydyeHus: Kypca HeoOX0AUMO TBEpIOe
3HAaHUE CTYJEeHTaMH 0a30BOr0 Kypca MaTeMaTUKH CPeIHEN IIKOJIBL.

3. TpeGoBaHusi K pe3yJibTaTaM OCBOCHHS TUCHUIINHBI:

MPOLIECC U3yUEHUs AUCHUILIMHBI HampaBiieH Ha (popMHUpOBaHHE CIEAYIONINX KOMIETEHIIHIA:

OIIK-2 «crocoOHOCTh aHATM3UPOBATh COLUAIBHO-3KOHOMUYECKHE 33/1a4d M IMPOIECCHl ¢ MPUMEHEHUEM
METOI0B CHCTEMHOT'0 aHAJIN3a U MAaTEMaTUYECKOTO MOACIINPOBAHUS

OIIK-3 «crocoOHOCTh UCIIONIBb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCIUIUIMH U COBPEMEHHBIC
MH(OPMALMOHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTHH B MPO(PECCUOHAIBHOM 1eATEIHbHOCTH

B pesyinbrare uzydeHuss AMCUUIIINHBI CTYIEHT JOJIKCH:
3HATHL OCHOBHBIE IOHATUS MAaTEMAaTUKH, HCIIOJIB3YIOLIMECS NPU H3Y4YEHUH OOILIETEOPETUUECKUX H

CIICHHUAJIBHBIX TUCHHUIIIINH U B HH)KCHCpHOﬁ IIPaKTUKE.

YMeThb IIPUMEHATh MaTEMAaTUYECKUE METOJbl U BBIYMCIIUTEIbHBIE AJITOPUTMBI Ui PEILICHUS NIPAKTUYECKUX
3aJ1a4 U M0JIb30BAThCS IIPU HEOOXOIMMOCTH MaTeMaTHUECKOM JINTEpaTypoil.

BJIAA€Tb: MCTOAAMU PCIICHUA MAaTCMAaTUYCCKUX 3a1a4, H€O6XOZII/IMI)IX B H&HBHCﬁHIGM IIpH IOCTPOCHUHU
MaAaTEMATHYCCKHUX Moneneﬁ n HpO(beCCHOHaHBHLIX 3aaa4.
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4. O0beM TUCHMILIMHBI M BUJbI Y4eOHOH padoThI

O6mIas TpyI0eMKOCTh AUCIHUILTUHBI cCOcTaBseT 10 3a4eTHBIX eTUHUIL.

Bun yue6HO# paboTh Beero 44con CemecTpsl
1 2 3
AynuTopHbIe 3aHATHS (BCero) 144 72 72
B ToMm uncne: - - - - -
Jlexrn 72 36 36
JlabopaTopusie pabots (JIP)
[paxtnueckue 3ausaTus (I13) 64 32 32
Cemunapsl (C)
Komnoksuywmsi (K)
Kypcogoit mpoekt/(paboTa) (aynuTopHas Harpy3ka)
Jlpyaue eudvl ayoumoproil pabomoi
KonTtposbHble paboTh 8 4 4
CamMocTosiTeTbHasi padoTa (Bcero) 144 90 54
B Tom uncne: = = = =
Kypcogoii npoexT (pabora) (camocTosiTensHas padboTa)
PacuetHo-Tpaduueckue paboThl
Pedepar
Hpyaue 6udvl camocmoamenvroi pabomot
IToaroToBKa K MPAaKTUYECKUAM 3aHITHAM 124 60 36
IToaroroBka K KOHTPOJILHBIM paboTam 60 30 18
IloaroroBka K KOJUIOKBUYMY
By npoMexxyTOYHO# aTTecTalMy - 9K3aMeH 72 36 36
O01mas TpyI0eMKOCTh Jac 360 198 162
3auernpie Enuanner TpymoeMkocTH 10 55 4.5
5. Conep:xkanue QU CHUTITTHHBI
5.1. Pa3genanl AMCHHMILIMHBI 1 BUABI 3AHATHI
Cemecrtp 1
No E é E E E =0 | & % 53 dopmMupyemble
o HanmeHoBaHue pasziena AUCIHUIIIHHBL g L:% S| 25| 28| g2 7 § | xommercHuun
= =8| &8 év 25| 5° (OK, IIK)
g |5 |4
1. | Jluneitnas anrebpa. MaTpuibl, onpenenuTeny, 14 14 30 58 OIIK-2,
CHUCTEMBI JITMHEUHBIX YPaBHEHUH, JIMHEHHBIE OIIK-3
OIePaToOPBL.
2. | AHanuTH4eckas reoMeTpus. 6 6 14 26 OIIK-2,
OIIK-3
3. BBenenne B MaTeMaTHYECKUN aHAIIN3. 8 8 23 39 OIIK-2,
OIIK-3
4. NubdepennunanbHoe UCUUCTCHHE. 8 8 23 39 OIIK-2,
OIIK-3
BCEI'O 36 36 90 162

4
CornacoeaHa Ha noptane N2 605




Cemectp 2

e |EL]E
Ne £ g E E E o) % = : = | Dopmupyembie
HaumenoBanue pazjena IUCIUILINHBI g o' = [P gy o & S KOMIIETEHIINHU
w/n S5 E5 82|88 c¢
S92 =29 & s © 5]
O -
1. | UuTerpanpHoe ucUnCIeHUE QYHKIMA OTHON U 14 12 16 42 OIIK-2,
HECKOJIBKUX IIEPEMEHHBIX. OIIK-3
2. | AnddepennpanbHpie ypaBHEHUS. 6 8 10 24 OIIK-2,
OIIK-3
3. Yucnossie ¥ QYHKIIMOHATIBHBIC PSAIBI. Psiibl 8 8 14 30 OIIK-2,
Teiinopa u Jlopana. OIIK-3
4. Psnp1 @ypre, npeodpazoBanne Dypeoe. 8 8 14 30 OIIK-2,
OIIK-3
BCEI'O 36 36 54 126
5.2. Conep:xanue pa3iesioB JUCUUILIMHBI (110 JEKIMIM)
Ne | HaumenoBanue Comepianne pasnenon TpyaoeMkocTh dopMmupyemsle
n/n paszesoB (uac.) KOMITETEHIINU
Cemectp 1
1. Matpuupl, Martpuupbl, 1eHCTBUS HaJ HUMU, ONIPENETUTENH, PAaHT 14 OIIK-2, OITIK-3
OTIpENCTIUTEIH, MaTpHIbl, TMHEHHBIE TPOCTPAHCTBA, IMHEHHAS
CHCTEMBI 3aBUCHMOCTh U HE3aBUCHMOCTb, CHCTEMBI JIMHEHHBIX
JIMHEHHBIX OJTHOPOJHBIX M HEOHOPOIHBIX YPAaBHCHNUH,
YpaBHEHUH (yHmaMeHTaIbHAS CHCTEMA PELICHHUH.
JluHelHBIE TPOCTPAHCTBA, BEIPAKCHNE BEKTOPOB B
pa3HBIX 0a3ucax, JMHEIHbIE OnepaTopbl, COOCTBEHHbIC
YHCJIa U BEKTOPBI, KBaJpaTHYHbIE ()OPMBI U IIPUBEIICHHUE
K KAHOHMYECKOMY BUJIY.
2. | Ananmtnueckas | IIpsiMas Ha IJIOCKOCTH, TNIOCKOCTh B IIPOCTPAHCTBE, 6 OIIK-2, OTIK-3
reoOMeTpHsL. npsiMas B IPOCTPAHCTBE, KPUBBIE U IIOBEPXHOCTH
BTOPOT'O MOPsIJIKA.
3. | BBenenue B OremMeHTapHbIe CBOWCTBA QYHKIIMHI, PEAEIbI 8 OIIK-2, OTIK-3
MaTeMaTHYeCKHi | MoCIenoBaTeIbHOCTEH, peaeibl (yHKIHH,
aHaNMn3. HETIPEepHIBHOCTh (PYHKINH, OECKOHEUHO Majble U UX
TJIaBHAs YacTh.
4. | Jupdepenumans | IIponsBomHas, yacTHas MPOU3BOAHAS, TPAIICHT, 8 OIIK-2, OIIK-3
HOE MCYNCIICHHE | ypaBHEHHE KacaTelbHOH, 3KCTPEMYM, YCIOBHBIN
9KCTPEMYM.
Cemectp 2
5. | UnterpansHoe Heomnpenenénnsiit naterpan. OCHOBHBIC METOIBI 14 OIIK-2, OTIK-3
HCUUCIICHUE uHTerpupoBanus. [loaBeneHue noj 3Hax
¢bynkuuii ogHolt | nquddepennnana. MHTErpupoBaHue Mo 4acTsiM.
1 HECKOJIBKHUX WHTerpupoBanne pannoHaIBHBIX IpoOei,
NIepeMEHHBIX. MPPALMOHATIBHOCTEH, TPUTOHOMETPUYECKUX (PYHKIHMI.
OnpenenéHHBI HHTErpal M €0 IPHI0KEHUS.
HecobcTBennslit unrerpai. JBoiiHble, TpOWHBIE
MHTETpaJbl. BerauciieHne B 1eKapTOBBIX, MOJSPHBIX,
WJIMHAPHYECKHX, CPepUIecKuX KOOpANHATAX.
6. | duddepenumans | YpaBHeHHS C pa3aessIONUMUCS [IEPEMEHHBIMH. 6 OIIK-2, OTIK-3
HbIe ypaBHeHUs. | JluHeiitHble ypaBHEHUS | mopsaka. YpaBHEHUS
bepuymu. [lonnxenue nopsiika. JIuneiinoie
muddepeHnraTbHbIe YPaBHEHNS BBICIIETO TOPSIIKA,
XapaKTEePUCTUYECKOE YPAaBHEHHE.
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7. | Uucnosele u OCHOBBI CTPOSHUSI MHOXECTBA KOMIUIEKCHBIX YHCEIT. 8 OIIK-2, OTIK-3
¢yHkroHansHbel | Yucnossle psaabl. [Ipu3Hakn CXOANMOCTH.
e psanbl. Pansr DyHKINOHAIBHBIE PAIBI, 00JIACTH CXOAUMOCTH.
Telinopa u Teopema AGens. Psanpr Teiinopa. Psapt Jlopana u
JlopaHa. CTpOEHHE UX 00JIaCTH CXOAMMOCTH. PaBHOMepHas
CXOJIUMOCTb.
8. | Pans dypoe, CkansipHoe npou3sBesieHHe QyHKIHNA. OpTOroHa bHbIE 8 OIIK-2, OIIK-3
npeoOpa3oBanue | Qynkimu. Pasnoxenue B psag Oypbe Mo 0CHOBHOU
Dypse. TPUrOHOMETpUUECKOH cuctemMe (pyHKIuid. KommiekcHast
¢dopma psna Dypoe. Mnterpan dypwe, npeodpazoBanue
Dypse.

5.3. Pa3zgennl IMCHUNINHBI U MEKINCHTUIIVIMHAPHBIC CBA3U C oﬁecneanal{)mnMn (l'lpe):[bl)lyllll/lMl/l) H

o0ecneynBaeMbIMH (MOCJIETYIONAMM) TUCIUIIHHAMU

No HaumenoBanue 00ecreqrBarOMx Ne Ne pa3nenoB qaHHOW AUCIUILTHHEI U3 Ta0M.5.1, I KOTOPBIX HEOOXOUMO
/1t (mpenpIaynnx) u n3ydeHne o0eceynBaromuX (IPeAbITYIINX) 1 00ecIeaHBaeMbIX
00ecrieynBaeMBbIX (ITOCTICTYFOIINX ) (TmocnexyIomuX) AUCIUTLTHH
JVCIATUINH 1] 2 ] 3 ] 4 ] 5 | 6 [ 7 | 8 |
| | Hpe|zmleCT|Bymmmi zmcunnrmﬂu | | | |
Hocaenywmne IUCHUILTHHBI
1 Teopus BeposiTHOCTEN U + + + + + + +
MaTeMaTHYecKas CTaTHCTHKA
2 JuckpeTHast MaTeMaTHKa + + + + +
3 Teopus cucTeM U CUCTEMHBII + + + + + + + +
aHajau3
4 Maremarudeckoe u + + + + + + + +
UMHUTAIMOHHOE MOJICITUPOBAHHE
HKOHOMHUYECKHUX MPOIIECCOB
5 YucneHHble METOIBI + + + + + + + +
6 CraTucTuka + + + + + + + +

5.4. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH H3YYEeHUH AUCHHUILINHBI, 1 BUAOB 3aHATHI

Ilepeuenp Bunpl 3ansTuit ®opMBbI KOHTPOJIA
KOMIIeTeHIUH I Jla6 | Tp. KP/KIl | CPC
OIIK-2, OIIK-3 + + + Onpoc Ha JeKIUU, TPaKTHYECKOM 3aHsATUH. KOHTpoapHas
pabora. DK3aMeH.

JI — nexuus, IIp — npakTHueckue U ceMMHapcKue 3ansaTus, Jlab — naboparopusie padotsl, KP/KII —
KypcoBas pabota/mpoekt, CPC — camocrositenpHas paboTa CTyieHTa

6. Metoab! n (popMBbI Opranu3anuu 00yueHust

TexH0JOrMyd HHTEPAKTUBHOI0 00y4eHHs1 MPH Pa3HbIX opMax 3aHsITHIl B yacax
[pakriueckue/
DopMel Jlexuuu P

CEMHMHApPCKHUE Bcero
Metoast (gac)

3aHsaTus (yac)
OO6cyxeHne MaTepHuana B X0e MYJIbTHMEANHHBIX 12 12
Mpe3eHTalNi
W3y4yeHne MeTOI0B pelIeHHH C NCTIONb30BAHHEM
caiita kadepbl, APYTUX CalTOB, OH-TAlHH 16 16
TpeHAKEPOB

WTOro HHTEPAKTHBHBIX 3aHATHI 12 16 28

7. JIaGopaTopHBIN NPAKTHUKYM HE NIPEAYCMOTPEHO

A
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8. [IpakTHYecKue 3aHATHSA (CEMHUHAPDI)

No No paznena TemaTuka MpakTHIECKUX 3aHATHI (CEMUHAPOB) Tpyno- Komnerenuu
n/n JUCLIATUIAHBI U3 €MKOCThb
Tadu. 5.1 (dac.)
Cemectp 1
1. Martpumgl, Martpurpl, [eficTBUS HaJl HUIMH, OTIPEICITUTENHN, PAHT 14 OIIK-2, OIIK-3
OIPENIEHUTENH, MAaTpHUIIbl, TUHEHHBIE IPOCTPAHCTBA, JINHEWHAS 3aBUCUMOCTD
CUCTEMBI U HE3aBUCUMOCTb, CUCTEMBI JIMHEHHBIX OJHOPOIHBIX U
JIMHENHBIX HEO/IHOPO/IHBIX ypaBHEHHH, (hyHaMEHTalIbHas CHCTEMA
YpaBHEHUU PELICHUN.
JluHeliHBIE IPOCTPAHCTBA, BEIPAXKEHHE BEKTOPOB B Pa3HbIX
0a3ucax, JMHEHHBIE OTIepaTOPbl, COOCTBEHHBIE YUCIIa U
BEKTOPBI, KBaIpaTHIHbIEC ()OPMBI U IPUBEACHHE K
KaHOHHYECKOMY BHUJY.
2. Amnanuruueckas | [IpsimMas Ha IIOCKOCTH, TNIOCKOCTh B MPOCTPAHCTBE, NpsiMasi B | 6 OIIK-2, OIIK-3
TEOMETPHUSL. MPOCTPAHCTBE, KPUBBIE U MOBEPXHOCTH BTOPOTO MOPSIIKA.
3. Bsenenue B OnemMeHTapHbIe CBOHCTBA QYHKIIMHI, PEAEIbI 8 OIIK-2, OIIK-3
MaTeMaTHYECKH | TOCIeI0BaTEIbHOCTEH, penens! pyHKIui, HeTpepbIBHOCTh
1 aHaNH3. (yHKIHHA, 6ECKOHEYHO MaJIble M MX TJIABHAs YacTb.
4. Huddepennnan | IlpousBoaHas, YacTHasi IPOU3BOIHAS, [PAIUCHT, ypaBHeHHe | 8 OIIK-2, OIIK-3
BHOE KacaTeIbHOH, SKCTPEMYM, YCIIOBHBII IKCTPEMYM.
VICUUCJICHHE
Cemectp 2
5. HurerpanbHoe Heonpenenéunspiil nuarerpan. OCHOBHbIE METObI 12 OIIK-2, OIIK-3
UCUYHUCIICHHUE unTerpupoBanus. [logsenenue nox 3Hak quddepennmana.
¢ynkumii ogaot | MHTerpupoBanue no yactsam. VHTerpupoBanue
U HECKOJIBKMX panMoHaIBHBIX ApoOel, HppaluoHaNbHOCTEH,
[IEPEMEHHBIX. TpuroHomerpuueckux Gynkuuii. OnpenenéHHblil HHTErpai u
ero npunoxxenusi. Heco6ctBeHHbIi nHTETpal. J{BoiiHbIE,
TPOWHBIE UHTErpaibl. BelunCieHNe B JEKapTOBBIX,
MOJPHBIX, WIMHAPHYECKUX, CPEepHIECKUX KOOPANHATAX.
6. Juddepernman | YpaBHEHHS C pa3AeSIOIMINMUCS ITepeMeHHBIME. JInHEeTHbIe 8 OIIK-2, OIIK-3
bHBIE ypaBHeHus | nopsiaka. YpasHeHus bepuymnu. [lonnxenue
YpaBHEHHS. nopsaka. Jluneiitnsle nugdpepeHnanbHpIe ypaBHEHUS
BBICHIETO NOPSIIKA, XaPAKTEPUCTUUECKOE YPABHEHNUE.
7. Uucnossle U OCHOBBI CTPOEHUSI MHOXECTBA KOMIJIEKCHBIX YHCE]. 8 OIIK-2, OIIK-3
¢ynkronansH | Yucnossle psisl. [Ipu3Haky cxonumocTn. OyHKIMOHAIBHBIE
b€ psabl. Psaabt psnbl, obmacTsh cxogumoctd. Teopema Abens. Psager Teiftnopa.
Telnopa u Psimer Jlopana u cTpoeHue nX 001acTH CXOAUMOCTH.
Jlopana. PaBHOMEpHAs CXOUMOCTb.
8. Psanp1 Oypee, CkanspHoe nipon3BeieHue GpyHKIwiit. OpToroHaNbEHBIC 8 OIIK-2, OIIK-3
npeobpazoBanne | ¢pyHKIuK. Paznoxenue B psx Pypbe 10 OCHOBHOM
Dypse. TpUrOHOMETpUYecKoil cucteme ¢pyHkuuii. KommuekcHas
dbopma psaga @ypwe. Uarerpan @ypobe, mpeodpa3oBanne
Dypse.
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9. CamocTosiTe;ibHasi padoTa

No No paznena TeMaTuka caMOCTOSTEILHON PabOTHI Tpyno- Kowmme- KonTtponb BeImomHEHNS

/11 TUCITUTUTAHEI U3 (Oemanuzayus) €MKOCTh TEHIIUH paboThI
Tadu. 5.1 (dac.)

Cemectp 1

1. Martpumgl, Martpusl, IecTBUS HaJl HUIMH, 30 OIIK-2, Onpoc Ha IPaKTHYECKOM
ONPEIENIUTENH, ONPEIEIIUTENN, PAHT MaTPULIBL, OIIK-3 3adsaTud. KoHTposbHas
CHCTEMBI JIMHEIHBIE IPOCTPAHCTBA, IMHEHHAs pabora. Dx3ameH.
JIMHEHHBIX 3aBUCUMOCTb U HE3aBUCUMOCTb,
ypaBHEHHH CUCTEMBI JIMHEHHBIX OJJTHOPOIHBIX H

HEOJHOPOAHBIX YPaBHEHHH,
(yHIaMeHTabHas! CUCTEMa PELICHHH.
JIuHeitHble TPOCTPAaHCTBA, BBIPAXKEHNUE
BEKTOPOB B Pa3HBIX 0a3ncax, TMHEHHBIE
OTIepaTopbl, COOCTBEHHBIE YHCIA U
BEKTOPBI, KBaApaTHIHbIE (YOPMBI 1
IIPUBEICHNE K KAHOHNYECKOMY BHIY.

2. AHanuTHueckast [Ipsimas Ha MIOCKOCTH, MJIOCKOCTD B 14 OIIK-2, Ornpoc Ha NPaKTUYECKOM
reoMeTpusl. MIPOCTPAHCTBE, MpsiMast B IPOCTPAHCTBE, OIIK-3 3aHsTuN. KoHTpOIbHAsS

KpHUBBIE U TOBEPXHOCTH BTOPOTO pabora. Dx3ameH.
MopsAKa.

3. Beenenue B DneMeHTapHbIe CBOMCTBA (PYHKIMH, 23 OIIK-2, Onpoc Ha NPaKTHYECKOM
MaTeMaTUYECKUH | Mpezeiibl IOCIe0BATEIbHOCTEH, OIIK-3 3aHATHU. KoHTpOnbHas
aHau3. npeaessl (yHKIMNA, HEIPEPHIBHOCTh paboTa. DKk3aMmeH.

(byHKIMHA, OECKOHEYHO MaJIble M UX
TJIaBHAsI YacTb.
4. Juddepennunans IIpou3BonHast, yacTHast MPOU3BOIHAS, 23 OIIK-2, Onpoc Ha NPaKTHYECKOM
HOE UCUHCIICHHE TpaJIieHT, YpaBHEHUE KacaTeIbHOM, OIIK-3 3ansTud. KoHTponbHas
SKCTPEMYM, YCIOBHBIN SKCTPEMYM. pabora. DK3aMeH.
5. IToaroroBka U ciauda dK3aMeHa 36 OIIK-2, OreHKa Ha DK3aMeHE
OIIK-3

Cemectp 2

6. HurerpanbHoe Heonpenenéunsiii unterpan. OcHoBubie | 16 OIIK-2, Ormpoc Ha NPaKTUYECKOM
HWCUYHCIICHHE MeTo1bl MHTerpupoBanus. [loaBenenue OI1IK-3 3aHsTud. KoHTposbHas
(hyHKImit oqHOM M | oA 3HaK AuddepeHnuana. paboTta. Dk3aMeH.
HECKOJIbKIX WHTerpupoBaHue 1o 4acTsM.

MepEeMEHHBIX. WHTterpupoBanne pannoHaIbHBIX
Jpo0eil, upparmoHaIbLHOCTEH,
TPUTOHOMETPUYECKUX (PYyHKINIL.
OmnpenenE€HHBINA HHTErpal U €ro
npuioxeHus. HecoGcTBeHHBIN
uHrterpai. JIBoiiHbie, TpoilHbIE
HHTETpajbl. Beraucnenue B 1eKapTOBBIX,
TIOJISIPHBIX, MITMHIPHUYECKHX,
cepruecknx KOOpAUHATaX.

7. Juddepennmans | YpaBHEHHS C pa3essIFOLIIMUCS 10 OIIK-2, Onpoc Ha NPaKTUYECKOM
HbIE€ YPABHEHHUS. nepeMeHHbIMU. JInHelHble ypaBHeHus 1 OIIK-3 3aHaTud. KoHTponbHas

nopsnka. YpasHenus bepnyiim. paboTta. Dk3aMeH.
ITonmxeHue nopsiaxa. JIuneiinsie

nuddepeHnranbHbIe ypaBHEHNS

BBICIIIETO MOPSAKA, XapaKTEPUCTUIECKOE

YpaBHEHHE.

2
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8. YucinoBsie 1 OCHOBBI CTPOCHHS MHOKECTBA 14 OIIK-2, Onpoc Ha MPaKTHYSCKOM
(yHKIIMOHALHBIE | KOMIUIEKCHBIX Yrcel. UnCIIoBbIe PSIbL. OIIK-3 3aHsTUU. KoHTpOnbHas
panbl. Psapt [Ipu3Haku CXOTUMOCTH. pabora. DK3aMeH.
Telnopa u OyHKIIMOHAIBHBIE PAIBI, 007IacTh
Jlopana. cxomumoctu. Teopema AGenst. Psibr

Teiinopa. Panel Jlopana u ctpoeHue ux
obnactu cxogumocTH. PaBHOMepHas
CXOJIUMOCTb.

9. Panst dypre, CkansipHoe npou3BeieHHe QyHKINH. 14 OIIK-2, Onpoc Ha NPaKTUYECKOM
npeobpasoBanue | OproronanbHbele GyHKIMH. PaznoxeHue OIIK-3 3aHsTun. KoHTpOsIbHAS
Dypse. B psg Oypbe 10 OCHOBHOMI pabora. Dx3ameH.

TPUTOHOMETPUYECKON CUCTEME
¢yrkunit. KommekcHast gopma psima
®ypre. Unrerpan Oypee,
npeobpasoBanne Oypoe.
10. IToaroroBka u cada sK3amMeHa 36 OIIK-2, Or1eHKa Ha dK3aMeHe
OIIK-3

10. IlpumepHasi TeMaTHKa KypPCOBBIX IIPOEKTOB (Pador)

HC NIPpEAYCMOTPECHO

11. PeiiTuHroBasi cucreMa /jisi OlleHKH yCIIeBAeMOCTH CTY/1€HTOB

Tabanuna 11.1 banibHble OLIEHKH IS 3JIEMEHTOB KOHTPOJISL.

1 4 "enens Kontponpnas padora Ne 1 16 6annos
2 9 Hemens Kontponpras paborta Ne 2 16 6annos
3 13 menens KontponsHas padora Ne 3 16 6annos
4 17 menens Kontponpras paborta Ne 4 12 6annos
5 1-17 wenens INocemenne, paboTa Ha MPAaKTHICCKHUX 3aHATHIX 10 6annos

UTOro 70 bannos

MakcumanbHblil | Makcumanbhblii | Makcumanesbiil | Beero 3a
Oamn Ha 1 K.T. Oay mexay 1 u | 6amn mexay 2 - | ceMmecTp.
2 K.T. M K.T.K Ha
KOHECT CEMCCTpaA
KoHTposbHbIe paboThl, TECTHI. 22 12 16 50
KoMMnoHeHT cBOeBpeMEHHOCTH. | 3 3 4 10
Komnoksuym. 10 10
HToro MakcumMyM 3a NEPUOL; 25 15 30 70
Cnauva sk3aMeHa (MaKCUMyM) 30
Hapacratomum urorom: 25 40 70 100
Ta6auna 11.2 IlepecueT GaJIJI0B B OLIEHKU 32 KOHTPOJIbHBIE TOUKH
BaJuibl Ha 1aTY KOHTPOJIbHOM TOYKH Ouenka
> 90 % ot MakcuManbHOH cymMMBbl 6aiutoB Ha naty KT 5
Ot 70% 1o 89% ot MakcumManbHON cyMMBI 6asutoB Ha naty KT 4
Ot 50% 510 69% OoT MakcHMalbHOM cyMMbl OaiuioB Ha gaty KT 3
< 50 % oT MakcuMabHOM cymMMBI O6amioB Ha naty KT 2
Ta6auna 11.3 — [lepecuer cymmbl 6aJIOB B TPAIUIIMOHHYIO M MEXKTYHAPOTHYIO OLICHKY
Ouenka (FOC) Hrorosasi cymma 6am1?13, YYHMTBIBAET YCIEUIHO Onenka (ECTS)
CIAHHBII JK3aMeH
5 (oTnm4HO) (3a4TEHO) 90 -100 A (0TIIM4HO)
85 -89 B (ouens xopomro
4 (xopomo) 75 -84 C Exopomo)p :
(3auTeHo) 20-74
3 (Y1OBIETBOPUTEIBHO) 65— 69 D (ynozetsopurerpio)
(3a4TeHo) 50 - 64 E (mocpencTBeHHO)

2 (HEey1OBJIETBOPHUTEILHO),

Huxe 50 6a10B
(He 3auTeHo)

F (HeynoBieTBOpUTEIHHO)
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12. YueOHO-MeTOANYeCKOe U HH(OpMAIIHOHHOE o0ecTieYeHne T CIMIIIMHbI:
12.1 OcHoBHas JquTEpaTypAa.

1. MarasunnukoB JL.U. Beicmas maremaruka I. [lpakTukym mo JIuHEHHON anreOpe M aHAIMTHYECKOM
reomerpun: YuebHoe nocodbue / JI.U. Mara3zunnukoB, A.JI. MarasuaaukoBa; MUHHUCTEPCTBO 00pa30BaHUs
Poccuiickoit  @enepaunn, TOMCKMI TroCyJapCTBEHHBIM  YHMBEPCUTET CUCTEM  YIPAaBJICHUSA W
panuosnekTpoHuku. - Tomck: TYCVYP, 2007. - 162 c. Ik3eMIuIsipbl Bcero: 975k3.

2. I'punmmon M.D. Jluneitnas anreOpa. AHamuTHYECKasi T€OMETPUs (11 SKOHOMHUYECKUX CHEIHATIbHOCTEN).
VYuebnoe mocobue. / W.D. I'punmmon, JLA. I'yroBa, JL.U. Marasunuukos, A.Jl. Mara3uHHHKOBA;
denepalibHOE areHTCTBO 110 00pa30BaHNI0, TOMCKHI rOCYAapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABJICHUS U
paauosnekTpoHuk. - Tomck: TYCVYP, 2007. - 247 ¢. Ix3emmsipsl Beero: 103 7k3.

3. Epoxuna A.Il. ,baiibakoBa JI.LH. Beiciias matemaTuka B 3ajjadax U YINPOKHEHUSX C PELICHUAMU H
oTtBeTamu, 4acthb 3. M3narensctBo TYCYPa, 2006 r. - 138 €. Dk3emmsipbl Beero: 85 7k3.

12.2 JlonmoanuTe/IbHAS JUTEpaTypa.

1. MarasunnukoB JI.W. Beicmas matemaTtuka. JInHeiHas anreOpa v aHATUTHYECKAs TE€OMETPHs: ydeOHOe
nocobue / JL.LU. MarasunnukoB, A.Jl. MarasunnukoBa, MunHHCTEpCTBO 00pa3oBaHusi Poccuiickoit
Oenepaunu (M.), ToMckuii rocynapCTBEHHBIH YHHUBEPCHUTET CHUCTEM YIIPABJICHUS U PATUOIIEKTPOHUKU
(Tomck). - Tomck: TMIJIO, 2003. - 176 c. Ix3emmaspbl Bcero: 179 sk3.

2. byrpos f.C. Beicuias matemaruka: ydyeOHuk st By3oB: B 3 1. / S1.C. byrpos, C.M. Hukonsckuii; pen.
B.A. CamoBanumii. T. 1: DieMeHTh ITUHEHHOW anreOpbl W aHAIMTHYECKOW TEOMETpUHu.- 8- W31,
crepeotutl. - M.: [lpoda, 2006. - 284[4] c. Ix3emMnasipbl Beero: 31 3k3.

12.3 IIporpamMmmHOe obecricueHue

12.3 YMII u nporpammHOe obecrieueHue.
Ilpakmuueckue 3aHAMUA NPOBOOAMCA NO YUEOHBIM NOCOOUAM
1. MarasunnukoB JL.U. Breicmas maremaruka I. [lpakTukym mo nuHEHHOH anredpe W aHATUTHYECKOU
reomerpun: YueOHoe nocodue / JI.M. Marazunnukos, A.JI. MarasunaukoBa; MuUHHCTEPCTBO 00pa30BaHUS
Poccuiickoit  ®@enepanmn, TOMCKMH  TrOCyJapCTBEHHBIM  YHUBEPCUTET CHCTEM  YIPABICHHUS U
pannosniekTpoHukH. - Tomck: TYCVYP, 2007. - 162 c. Ik3emmiaspsl Beero: 97:3k3.
2. Epoxuna A.Il. ,baiitbakoBa JI.H. Beicias maTemaTuka B 3ajjadax W YINPAKHEHUSX C PEHICHUSIMU H
oTBeTaMu, yacTh 3. U3matensctBo TYCVYPa, 2006 1. - 138 €. Dx3eMmisipsl Beero: 85 3k3.

3adanua Ha KOHMPOIbHBIE PAOOMbL U UHOUEUOYATbHbIE 3A0AHUA NPUBEOCHBL 8 KAHCOOM U3
CEOYIOUUX YUCOHBIX NOCOOUIL:
1. 'punmmon W.D. JIuneitnas anre6pa. AHaTIUTAYECKAsI TEOMETPHS (17151 SKOHOMUYECKUX CIEIUATBbHOCTEH ).
VYuebnoe mocobume. /| W.D. TI'punmmon, JILA. TI'yrosa, JL.UM. Marasunnukos, A.JI. MarasuHHHKOBA;
®enepalibHOE areHTCTBO MO0 00pa3oBaHuI0, TOMCKHI rocy1apCTBEHHBIH YHUBEPCUTET CUCTEM YIIPaBJICHUS U
panno3iekTpoHuku. - Tomck: TYCVYP, 2007. - 247 c. Ix3emmiasapsl Beero: 103 sk3.
2. MarasunnukoB JI.U. Beicmias martemaruka 1. IlpakTukym mo JimHelHOM anredpe M aHAIUTUYECKOU
reometrpun: YuebHoe nocoodue / J.LU. MarasunnukoB, A.JI. MarazunHukoBa; MUHHCTEpCTBO 00pa3oBaHMs
Poccuiickoit  ®@enepannn, TOMCKMH  TrOCyZapCTBEHHBIM  YHMBEPCUTET CUCTEM  YIPaBJICHUSA W
paanosnekTpoHukH. - Tomck: TYCVYP, 2007. - 162 c. Ik3emmiaspbl Beero: 97:k3.
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MpunoxeHue K pabouei nporpamme

depepanbHoe rocyaapcTeeHHoe brogkeTHoe obpasosaTeibHOE yUpexaeHUe BbiCWero
npodeccuoHanbHoro obpasosaHusa

«TOMCKW FOCYAAPCTBEHHbIA YHUBEPCUTET CUCTEM YNPABNEHWUA WU PALAVUOINEKTPOHUKN»
(TYCYP)

‘ﬂ YTBEPMIAKD
npopen} no WeSHOH pabore
/ A -‘<'z. M. E. Tposax

« » 2016

®OH/[ OLEHO4YHbIX CPEACTB NO YYEBHOM AUCUUN/IUHE

MATEMATUKA

YpoBeHb OCHOBHOM 06pa3oBaTenbHON Nporpammbl - akagemuyeckuin 6akanaspumar

Hanpasnenue nogrotoskn 09.03.03 MPUKNALHAA UHOOPMATUKA

NMpodunb: MpuknagHasa UHGOPMATUKA B IKOHOMUKE
®opma obyyeHna O4vHaA

dakynbrer Cuctem ynpasnenua (®CY)

Kadeapa ABTOMaTM3MPOBaHHbIX cucTem ynpasnenus (ACY)

Kypc 1 Cemecrp 1,2

YuebHbi nnad Habopa 2013, 2014, 2015 roaa.

3auer He NpeaycMOTPeH Ond. 3auet He NnpeaycMOTpeH

3K3ameH 1,2 cemecTtp

Tomck 2016
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1 Bsenenue

®onn oneHouHbix cpeAcTB (DPOC) sBhseTcs MPUIOKEHUEM K pabouel mporpamme

TUCHUIUIMHBL  (MPAaKTHUKKM) W TPENCTaBisieT Cco00Ml  COBOKYHMHOCTh  KOHTPOJIBHO-
M3MEPUTEIBHBIX MaTepUaNiOB (TUMOBBIE 3aJauM (3a/laHusi), KOHTPOJIbHBIE paOOThI, TECTHI U
1p.) U METOJIOB UX MCIIOJIb30BAHUS, TIPEIHA3HAYCHHBIX JJISI U3BMEPEHHUS YPOBHS JIOCTHIKCHUS
CTYJICHTOM yCTaHOBJICHHBIX PE3YJIHTATOB O0YUYEHUSI.

®OC no aucuuIuIMHe (MPaKTHUKE) UCTIONB3YETCS MPHU MPOBEACHUU TEKYIIErOo KOHTPOJIS
yCIEBAEMOCTH U MPOMEKYTOYHOM aTTECTAllUU CTYICHTOB.

IlepeueHb 3aKpEIUICHHBIX 3a MUCHUIUIMHON (MPAKTUKOW) KOMIETEHIMM MNPUBEIEH B
tabnuie 1.

Tadoauna 1 — [lepeyeHb 3aKpenJieHHbIX 32 IMCHUIUIMHON KOMIIETEHIMH

DopMyJTHPOBKA Jransl (OPMHUPOBAHUS
Kon
KOMIIEeTeHINH KOMIIeTEeHI[UH
OIIK-2 CrocoOHOCTh aHAU3UPOBATH
COIMAIBHO-PKOHOMHYECKHUE JoakeH 3HATH METOJbI aHaIU3a
3aJlayd ¥ TPOLECCHl  C | COIMAIbHO-3KOHOMHUYECKHUX 3a7a4 U
IpUMEHEHUEM METOJIOB | IPOLIECCOB.
CHUCTEMHOTO aHamm3a  ® | JloJKeH yMeThb  aHAJIM3UPOBATh
MaTeMaTH4eCKOTO COIMATBHO-DKOHOMHYECKHE 3aaqu
MOJCITUPOBAHUS. Y TIPOIIECCHI.
Jloxen BJIAaJIeTh METOJIaMHU
CHUCTEMHOTO aHanm3a u
MaTEMaTHYECKOTO MOACITUPOBAHUS.
OIIK-3 CnocoOHOCTh  HMCTOJIb30BaTh | Jl0JIsKeH 3HaThb OCHOBHBIC 3aKOHBI
OCHOBHBIC 3aKOHBI | €CTECTBEHHOHAYYHBIX JUCITUTUIHH.
€CTECTBEHHOHAYYHBIX JoakeH  yMeThb  WCIIOJIB30BaTh
JTUCITUIUIMH U COBPEMEHHBIC | OCHOBHBIC 3aKOHBI
nH()OpPMAITMOHHO- €CTECTBEHHOHAYYHBIX JUCIUIUINH U
KOMMYHHUKAIIHOHHBIE COBPEMCHHBIC nH(OPMAITMOHHO-
TEXHOJIOTUH B | KOMMYHHUKAIIMOHHBIC TEXHOJOTHUU B
npodeccuoHaaIbHON npodecCUOHANILHON JEATEIbHOCTH .
TEeSATETBHOCTH Joaken BJafeTh  METOJaMHU
WCIIOJIb30BAaHUSI OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX JWCIUIUIMH U
COBPEMEHHBIX nH()OPMAITMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTWH B
po(ecCHOHaNBHOM eI TeTbHOCTH.

12
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2 Peanmsanus koMneTeHIHH

1 Komnerennua OIIK-2

OnK-2:

npoueccol C

moaennposaHuA.

CnocobHocTb

NMPUMEHEHHUEM METOO0B

dHa/INM3npoBaTb

CUCTEMHOTO

counanbHO-aKOHOMUYECKHNE

dHa/M3a "

3a4a4u

n

MmaTemaTnyeckoro

Ana CI)OpMMpOBaHMFI KomMmneteHunn HeO6XOAMMO ocywectsntb pAd 3Tanos.. dTanbl

bopMMpPOBaHNA KOMMNETEHLNM, MPUMEHSIEMbIE AN 3TOFO BUAbI 3aHATUM U UCNONIb3yeMble

Cpe/cTBa OLLEeHMBAHUA NpPeAcTaB/eHbl B Tabanue 2.

Tabnuna 2— Iranbl popMUPOBAHNA KOMIIETCHIIMH M UCIIOJIb3yeMble CPeCcTBa

OLICHUBaHUMA
CocraB 3HaTh YmMmeTh Baagern
3HaeT METO/Ibl aHAJIU3a | YMEeT aHAJIM3UPOBATh Bnaneer METOAAMH
Conepmaﬂne CoLuanbHO- COLMaIbHO- CHUCTCMHOI'0 aHaju3a u
ITANOB SKOHOMHUYECKHX 3a]1a4 SKOHOMUYECKHE 33/1a4l | MAaTeMaTH4eCKOro
Y MPOLECCOB. U MPOLECCHI. MOJEIUPOBAHUS.
e Jlexuuuy; e Jlexuuu;
o Jlekumu; Ty, 1M,
e [IpakTuueckue e [IpakTuueckue
e [IpakTuueckue
3aHATHS; 3aHATHS;
3aHATHUSA;

Buanbl 3aHaTuin

e (CamocrosgTebHas
paboTa CTyIeHTOB;
e KoHcynpranuu

e (CamocrosTenpHas
paboTa CTylIeHTOB;
e KoHcynpranuu

e (CamocrosTenpHas
paboTa CTyIeHTOB;
e KoHcynpranuu

HUcnoab3yembie
cpeacTsa
OLICHMBAHUA

e Tecr

e KonTponbHas
pabora;

o JlomarHee 3aanue

e DK3aMeH

e KoHTponbHas
pabora;

e JlomamnHee 3amaHue

e DK3aMeH

e KoHTposbHas
pabora;

e JlomamHee 3anaHue

e DK3aMeH

ObLwmne xapaKTepUCTUKM MoKasaTenel U KpUTepueB OUEeHMBAHMA KOMMETEeHUUM Ha

BCEX 3Tanax npuseaeHbl B Tabauvue 3.

Tadnmuua 3 — O01mme XapaKTepUCTHKH MOKa3aTeJeid 1 KPpUTEPHEeB OLlEeHMBAHUS
KOMIIETEHMH 110 dTanam

Iloxa3zarenu u
3HaTh YmMeThb Baagers
KpUTepHU
OT1iin4HO Ob6nagaer cucremusiMu | Obnamaer nuanazoHom | KonTtpomupyer
(B])ICOK]/Iﬁ U TTyOOKMMH 3HAHUSIMU | TPAKTUUECKHUX BBINIOJIHAEMYIO
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YPOBEHbD) B Ipefenax u3yd4aeMoW | ymeHuid, TpeOyembiX | paboTy,  MPOBOAUT
JUCIUTIAHBI c | ms pa3BUTHUS | OLEHKY
MOHMMAaHUEM  TPAaHUIl | TBOPUYECKUX PEIICHUH, | BHIMOIHECHHON
MPUMEHUMOCTH abcTparupoBaHus paboThl,
npoOem Mo uUIIpyeT
3Tarbl paboThl
Ob6nagaet 3HAHUSIMH
. Obnanaer AMana3oHOM
OCHOBHBIX OHATHI Ha Omnepupyer
X . MPAKTUYECKHUX
opoiIo YPOBHE OIIPEACIICHUN U . OCHOBHBIMH
. o yMeHu#, TpeOyeMbIx
(0a3zoBbIii B3aMMOCBSI3€ MEXIy METOJaMHU  PEIICHHS
HIMH B TIDETENax ZUIs PEIICHNAS THHOBBIX | . "
YPOBEHB) D 3a1a4 ¢ OJEMEHTaMU .
u3y4aeMon UCCJICIOBAaHUM
MCCJICIOBAHMUS
JUCITUTUIAHBI
Obnanact sHaHmAME Obnanaer OCHOBHBIMHU
YIOBJIETBOPHUT | ocHOBHEIX OHSTHIA HA CHISIMIL PaGotaer npu
€JIbHO YPOBHE Ha3BaHUU U Y ’ IPSMOM
i 0003HaYeHU I TpeOyeMBIMH AU aGmonenun
(moporoshii AITOPUTMOB ’emeHI/m BRUIOTHCHHA HPOCTRIX | ) ¢ onrporte
YPOBEHb) P p THUIIOBBIX 33124 P

THUIIOBBIX 3aJ1a4

dopmynIMpoBKa MOKa3aTeNen U KPUTEPUEB OUEHUBAHMA [AAaHHOM KOMMNETEHL WU

npueeaeHa B Tabaunue 4.

Tab6anua 4 — [loka3arej i 1 KPpUTEPUH OLleHMBAHUSA KOMIIETEHIMN HA ITanmax

IHoka3arean
3HaThL YmMmeTh Baagers
U KpUTEePHUH
® aHANM3HPYET
COIMAJILHO-
pacKpbIBaeT CBOOOTHO
CYIITHOCTb MPUMEHSIET METO/IbI KOHOMHHECKHE
OTJn4HO yim 3a/1a491 M TIPOLIECCHI C
. MaTeMaTH4eCKUX pelieHus 3a1a4 B
(BBICOKHUI N IPUMEHEHUEM
TOHSITHH, TPOBOAUT HE3HAKOMBIX
YPOBEHb) MX X2 : . METONI0B
PaKTEPUCTHUKY; CHUTYAIIHSX;
MaTeMaTu4eCKOro
MOJICINPOBAHUSI.
TaeT OTpeaeNICHUs
OCHOBHBIX ITOHATHI
Y TIPUBOJTUT CIMOCOOCH Pa3InIUTh
X ® KPUTHYECKHU
opoiio IPUMEPBI UX CTaHJAPTHBIC U
. OCMBICJIUBACT
(0a3oBBIH IPUMEHEHNS; HOBBIE CUTYAIlUH TIPU
NIOJTyYCHHBIC 3HAHUS;
YPOBEHb) MOHUMAET CBSI3U pELICHUH 33/1a4;
MEKIY pa3InIHBIMU
MOHSTHSIMU;
YnosierBopu SHACT aITOPUTMEL ymeeT paboTars co ® BJaJceT OCHOBHOM
PELICHUS TUTIOBBIX CIIPaBOYHOM TEPMHHOJIOTHEH
TEeJIbLHO .. N
. 3aj1ad. JIUTEPaTypoii; U3yvdaeMoi
(moporosmii YMEET NPUMEHATh ymeeT 0GopMILSITE JUACITUTLTHHBI.

14
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YPOBEHb)

AJITOPUTMBI PELLICHUS
THIIOBBIX 3a7a4 Ha
IIPAKTHKE;

pe3yJIbTaTsl CBOEH
paboTHI.

2 Komnerenuusa OITK-3

OMNK-3: CnocobHOCTb MCNONAb30BaTb OCHOBHbIE 3aKOHbI

aAncumnimH  wm

COBPEMEHHbIe

npodeccMoHanbHOM AeATeNIbHOCTU

VIH(I)OpMaLI,VIOHHO-KOMMyHVIKaLI,VIOHHbIe TEXHONOTNU

€CTeCTBEHHOHAY4HDbIX

B

Ana CI)OpMMpOBaHMFI KomMmneteHunn HeO6XOAMMO ocywectsntb pAd 3Tanos.. dTanbl

d)OpMMpOBaHVIFI KomMmneteHuunn, npumeHAemble A4 3TOro Bubl 3aHATUN U ncnoszibdyemolie

CpeacTBa OLEHMBaAHMA NpPeACcTaB/ieHbl B Tabauue 5.

Taﬁ.lmua 5— Oransl (l)OpMI/IPOBaHI/Iﬂ KOMIIETCHIIMA U UCIIOJb3YEMBIC CPEACTBA

OICHUBaAHUA
1. Cocras 3HaTh YmMmerh Baanern
YMeer ucnonb3oBarb Bianeer meronamu
OCHOBHBIE 3aKOHBI HCIIOJIb30BaHUSA
€CTECTBEHHOHAYYHBIX OCHOBHBIX 3aKOHOB
3HaeT OCHOBHBIE JUCLUILIINH U €CTECTBEHHOHAYYHbIX
3aKOHBI COBPEMEHHBIC WCUUTLUTAH U
Conepxanue P Fren
€CTECTBEHHOHAYUYHBIX nH(OPMAIIMOHHO- COBPEMEHHBIX
JTanos JTUCIIUATLITNH. KOMMYHUKAITMOHHBIC uH(OpMaIMoOHHO-
TEXHOJIOTHH B KOMMYHUKAIIMOHHBIX
npodecCuoHaIbHON TEXHOJIOTHI B
NEeSATEIbHOCTH . npodeccuoHanbHOM
JeSTEIbHOCTH.
e Jlexuuuy; e Jlexuuuy;
o Jlexmumy; TiHH, T,
e IIpakTnyeckue e IIpakTnyeckue
e IIpakTnyeckue
3aHATUS; 3aHATUS;
3aHATHUS;

Buapl 3anaTuii

e (CamocrosTenbpHas
paboTa CTyAeHTOB;
e KoHcynpranuu

e (CamocrosTenpHas
paboTa CTyAeHTOB;
e KoHcynbpranuu

e (CamocrosTenbHas
paboTa CTyIeHTOB;
e KoHcynbranuu

Hcnoas3yemble
cpeacTrsa
OLICHUBAHUA

e Tecr
e KonTponbHas
pabora;

o JlomamrHee 3amanue
e DK3aMeH

e KontponbHas
pabora;

e JlomamrHee 3agaHue

e DK3aMeH

e KonTponbHas
pabora;

o JlomamrHee 3amanue

e DK3aMeH
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O6LLI,VIe XapaKTeEPUCTUKN nokasaTtenem u Kputepmes ouUeHMBAHNA KOMNETEHUUUN HaA

BCeX 3Tanax npuBeaeHol B Ta6nmu,e 6.

Tabamuna 6 — O0ue XapaKTepuCTUKH N0KAa3aTeJeld U KpUTepreB O eHUBAHUS
KOMIIETEHMH 110 dTanam

Iloka3ateau u

3HaTh YmMeThb Baagers
KpUTepun
KouTrpomupyer
OOnagaer gUana3oHOM POIHPY
OO0namaer CUCTEMHBIMU BBITIOJTHAEMYIO
U TIIYyOOKAMH 3HAHUSIMU TpaKTHHECKUX abot MPOBOIUT
OT1anyHo Y * | ymemuit, tpebyempix | P00 POBOA
< B Tpeeiiax H3ydaeMou OIICHKY
(BBICOKMI JIACLIATLIUHBI c | M PASBUTHIA |- ONHeHHOI
TBOPUYECKUX pPEIICHUM
YPOBEHb) MOHUMAaHUEM IPaHUIL P P > | paboThl,
abcTparupoBaHus
PUMEHUMOCTH 1poben MOJTUPHUIIPYET
3TaIrbl paboThl
O6namaeT 3HaHUSIMU
OCHOBHBIX ITOHATHUH Ha Obnanaer MuanasoxoM Onepupyer
X . NPAKTUYECKHUX Y
opoio YPOBHE OIIPEEICHUN U . OCHOBHBIMH
(0a3oBbIN B3aUMOCBS3EH MEXKILY YMEHUH,  TpeOyeMbiX METOJIaMH  pelleHHs
HUMI B TIDeCIAX JUISL PEIIEHHS THIIOBBIX | - © 0
yposetit) us3 aCMOI;III 3aflat ¢ SJIeMeHTaMA HcI(l:ne OBaHUN
HH}&HHHHHH HCCIIEIOBAHUS A
Obnanaet sHaHMIMU O0magaeT OCHOBHBIMU
YHOBIETBOPHUT | (cHOBHBIX OHATHI Ha A PaGotaer npu
eJIbHO YpOBHE Ha3BaHUIl U YMCHUAMH, PSIMOM
i 0003HaYeHui TpeOyeMbIMI o HaOII0AEHUN
(;moporoBki aJTOPUTMOB ’emeHm BBITIOJTHEHIA  TIPOCTHIX I/IKOHT)IOJIG
YPOBEHb) P p THUIIOBBIX 33124 P

THUIIOBBIX 3aJa4

(DOpMy}'II/IpOBKa noKasaTtenem wu Kputepmnes oueHmBaHWUA AaHHOIz KOMneTeHunn

npusBeaeHa B Tabauue 7.

Ta6auna 7 — [loka3zareju 1 KPpUTEPUH OLlEHMBAHUSA KOMIIETEHIMN HA ITaNax

IToka3arenan

U KPUTEpPUH

3HaTh

Ymernb

Baagers

OT1ian4Ho
(BBICOKMI
YPOBEHb)

3HaeT OCHOBHEIE
3aKOHBI
€CTECTBEHHOHAYIHBI
X IUCIUILINH.

YMeer ucnonb3oBarhb
OCHOBHBIE 3aKOHBI
€CTeCTBEHHOHAYYHBIX
JUCIUTLIAH 1
COBpPEMEHHBIC
UH(pOPMAIMOHHO-
KOMMYHUKAI[HOHHBIE
TEXHOJIOTUH B
npodecCuoHaTbHON
JesITeIbHOCTH .

e Bmageer MmeTogamu

MCIIOJIb30BaHUS
OCHOBHBIX 3aKOHOB
€CTeCTBEHHOHAYUYHbI
X JIUCIUTUTAH U
COBPEMEHHBIX
UH(POPMAITIOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTUH B
npodeccnoHanbHOM
JESATEIBHOCTH.

1R
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e 1aeT GOPMYIHPOBKY
OCHOBHBIM TIOHSITHSIM TOYHO BBIPAXKAET U C KPUTUYECKU
Y WUTFOCTPUPYET UX TIOJTHBIM OILICHUBACT
PUMCHEHHE 000CHOBaHHEM HIOJTyYCHHBIC 3HAHUS;
IpUMEPaAMHU;
X opouIo p P 5 n3j1aract OCHOBHBIC JEMOHCTPHUPYET
(6az0BbIii ® BOCIPOU3BOAUT MOJIOXKCHUS; HaBBIKH PaOOTHI B
JIOTHKY CBsI3€i COCTaBJISIET TUIaH KOJUICKTHBE, 331a41
YPOBeHb) pa3IMYHbBIX TTOHATHI; peleHs 3a/1a4H B KOTOPOTO
® apryMEHTHPOBAHHO COOTBETCTBHH C 3aTparuBaroT
BEIOMPAET METO BbIOpaHHBIM H3y4aeMyro
peleHs 3a/1a91 METOJIOM JVCIIATUTAHY.
eeT peularb
® wu3jaraer YMECT
(OPMYTHPOBKI1 THUIIOBBIC 33]]a9H orepupyeT
Yiosaersopu PMYIHID . CTaHIAPTHBIMHU OCHOBHBIMHU
OCHOBHBIX ITOHSITHH;
TEJbHO METOJIaMH; TEpPMUHAMHU
(moporoBbIit * beAcTaniniet IPUMEHSIET B paboTe M3y4aeMoii
p OCHOBHRIC MCTOZIBT cg ABOYHYIO b JVCIIATUTHHBL;
YPOBEHb) pEIIeHHST TUTIOBBIX p Y ’
JUTEPATYPY;
3aad.

3 TunoBble KOHTPOJbHbIE 3 JAHUSA

Ana peannsaumm sbilienepeymcieHHblX 3a4au O6y‘-IEHMFI MCNONb3YIOTCA caeayrouine

matepuanbl:

— TuUnNoBbleé KOHTPOJIbHblIE 3a4dHUA NN UHbIE MaATeEpPUAsbI, HEO6XOAMMbIe ANA OUEHKU

3HaHVII7I, yMeHI/II\/’I, HaBblIKOB U (VU'II/I) OonblTa AeATE/IbHOCTU, XapPaKTEPUIYHOLWNUX 3Tallbl

bopmmMpoBaHMA KOMMNETEHLMI B NpoLLecce 0CBOEHUss 06pa3oBaTe/IbHOM NPOrpammel, B

COCTaBe:

Tecr:

OTMETUTH NPaBUIbHBINA OTBET

Panr matpuiel — 31o:

® KOJIMYECTBO MUHOPOB, OTIHYHBIX OT ()

® HAMBBLICHINI MOPSITOK MUHOPOB, OTJIMYHBIX OT O
® 3HaYeHHE HanOOJBIIIEr0O MUHOPA MATPHIIBI

® [IOPSII0K MaTpUIIbl A

4 ecnu BCe 3IIEMEHTHI MATPHILEI 3 MOPSAAKA YMHOKHTE Ha 2, TO ONPEACTUTENb:

® yBeIMYHTCS B 2 pasa
® yBEIMYHTCS B § pa3
® HE U3MEHHTCS

® craHeT paBHbIM 0

@®opMyITbl BEIYHUCIIEHHS DJIEMEHTOB 00paTHOI MaTpHIIBL:

" A A
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CucteMa BEeKTOPOB JIMHEHHO HE3aBUCUMA, €CIIH:

e X +..+a,X, =0 = a,..,a,=0

e X, +..+a X, =0 =a,.,a, #0

ea,.,.a,#0 = aX +..+a,X, =0

e X +..ta X, 70 = a;,..,a,=0
2X, + X, =X =1

—4X, —2X, +2X; =2

® COBMECTHAS U OTIpeNeIEHHAsT ® HECOBMECTHAs M HeOoIpeaenEHHas

® COBMECTHAS M HEOIIpeNei€éHHass  ® HECOBMECTHAs U ONpeeiéHHas
PasHOCTh ABYX pazauyYHbIX PEILICHUN HEOAHOPOJHONW CUCTEMBI:

e pcerna paBHa 0 @ SBiIIETCA PELLIEHUEM COOTB-M OHOPOJHON CUCTEMBI

® SBIIICTCS PEIICHUEM 3TOH e HEOTHOPOIAHOM CHUCTEMBI @ HE CYIIECTBYET

Cucrema

CyMMa JIByX COGCTBEHHBIX BEKTOPOB, COOTB-X A
® SBIICTCS HYJICBBIM BEKTOPOM
® SBIISCTCS CIUHUYHBIM BEKTOPOM

® sABJIsIETCA COOCTBEHHBIM BEKTOPOM, COOTBETCTBYIOIINM A
® He SIBISIETCS] COOCTBEHHBIM BEKTOPOM
Bri6epure /IBE marpuiisl, 11t KOTOPBIX Cpead COOCTBEHHBIX Yncel ecTb 0:

1 2 11 11 2 0 11 1 2

° ° ° . .
1 2 0 2 3 3 0 3 1 2 2 1
Co6CTBEHHBIE BEKTOPHI CHMMETPUIECKOTO OMEPaTopa, COOTBETCTBYIOIINE PA3THUHBIM A ,

® OPTOTOHAJIBHBI ~ ® KOJUIMHEApHBI ® CUMMETpUYHBl @ oOpasytoT JI3C
JluneiiHplil onepaTop, MaTpuIia KOTOPOro CUMMETPUYHA, 00JIa/laeT CBOHCTBOM:

o (Lx,y)=(x,Ly) e (xy)=L(xy) e (LxLy)=(xy) o A(xy)=L(XY)

Ecnu ni1ockocTh pacnoioskeHa B IPOCTPAHCTBE BEPTUKAIBHO, TO €€ YPAaBHEHHUE MOKET UMETh BUIL:
ex+y=C ex+z=C e y+tz=C ex+y+z=C

B nokasarensctBe popmynsr HetoToHa-JIeiiOHuIa, GyHKINSA @(X) = j f (t)dt 3TO:

a

e oyHa 13 iepBoobpasueix ana T (X)
e Heonpe/eEH bl HTerpan Gpynkuun | (X)
e onpesenéHublil maTerpan Gynkun | (X)

® [UIOIIA/(b KPUBOJIMHEHHON Tpaneuun
[Tnomaap MOBEPXHOCTH, 3aJJaHHON TTApaMETPUUECKH, BEIUUCISIETCS TTO PopMyJIe:

m 1,1, ]dudv _U[ru,rv Jdudv e H r,r)dudv e Jlﬁfw/l+(fx’)2dxdy

KaKon 13 HECOOCTBEHHBIX I/IHTeraJ'IOB CXOJUTCS:

T dx T dx T dx K
e | . _[ — o | — . I arctgxdx

—oox 0 —oox —o0
Y11 Y, - TMHEHHO HE3aBUCHMAs CUCTEMA PELIEHUI OJJHOPOAHOIO AuddepeHansHoro ypasHeHus nopsaika n. Torja:
e W (X) He sBnsieTcs TOKIECTBEHHO PaBHEIM 0 e W(X) roxnecrsenno pasen 0
e W (X) ne obpammaercst B 0 v B 0jtHO# TouKe e W (X) me pasen const
Kopnu crenenu N as uicna Z = —1 MoxkHO HaifTn 1o opmye:

N 27K . . 27K T+27K . . 7w+ 27K
e V2| cOS— +isSin— e COS——— +I1sin———

n n n n
TH+27K . . 7+ 27K 27K . . 27K
° \/ﬁ COS———+I1siIn—— e COS +1Sin
n n n n

Pa3HOCTP ABYX 4aCTHBIX PEUICHUS JIMHEHHOTO HEOTHOPOJHOTO AN (HEpEHIINAIHFHOTO YPaBHEHUS:
® SBIIICTCS PEIICHHEM OJHOPOAHOTO N ypaBHEHHS

® SBIIETCS JPYTUM pelIeHIeM HeoqHOpoaHOTro Aud ¢ ypaBHEHHS

® He SBJISIETCS PEIICHUEM COOTBETCTBYIOLIETO OHOPOJHOTO YPABHEHUS

® sBisieTCs OOIIMM pelIeHHeM YpaBHEHUS

1R
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YactHoe pemenne quddepeHuansHoro ypaBHeHHs y” - 2y’ +y= Xe” umeer Bux:
o (AX® +Bx?*)e* o Axe’

o (Ax+B)e* e (Ax? + Bx)e*

Haiinute oaMH WM HECKOIBKO PACXOISILUXCS PSAIOB:

() D S el
>ER By By

=1 N = N n=1 =1 N

KoHTponbHasa pabora:

1 cemectp.
Konrponbnas pabora Nel. Bapuanr 1
1 2 4
-1 2 0
1) VYMHOKHTH MaTPHIIBI (0 1 3) 2 3 2) Haitti onpenemurems 0 1 —
1 2 1
10 0} 1 -1 0 2
3) Haiitu o6patayio matpumry | 3 1 0 4) Haiitu panr Matpuner |1 —2 2 1
11 2 2 0 -2 3
Kontponpnas padora Nel. Bapuanrt 2.
1 1 1 2 4
1) YMHOXXATH MaTpPHUIIBI -2 3 (_01 1 ZJ 2) Haiitu onpenenurenb 01 1
3 1 3 21
10 0) 1 -30 2
3) Haiitu o6patuyto matpury |1 3 0 4) Haittu panr Matpuer |1 2 2 1
11 2 2 1 4 3

Kontponpnas padora Ne2. Bapuanr 1.
1) Bextopsr @, BeIpaxkens uepes p,.q:a=p+(q, b=p+29. | p| =2, |q| =3, yroa mesxty HuMH 60 Ipajycos.
Haittu (@,D).
X, +X, —2X; =0
2) Pemnts cuctemy § X; + 2X2 +X; = 4
2%, + X, +2X; =5

2 21
3) Haiiti x0Tt OBI OIMH COOCTBEHHBII BEKTOP AJIS OIIepaTopa, 3aJaHHOTO MaTpHIICH 0 41
0 01

4) Haiitn ypaBHEHHE TUIOCKOCTH, Ipoxo e uepes Touky (1,4,2) neprneHauKyaspHo BekTopy (2,1,2).
Kontpomnsnas pabora Ne2. Bapuanr 2.

1) Bextopst @, b seipaxensi uepes P,(: a=p+(, b= p+2q. | p| =2, |q| = 3, yron mexay HuMu 30 rpagycos.
Haiitu ‘ [a,b] ‘
X +X, —2X%; =1
2) Pemuts cuctemy 4 X; + 2X2 +X; = 5
2% + X, + 2%, =71

3) Haiiti xoTs 661 01MH COOCTBEHHBII BEKTOP AJIS ONepaTopa, 3a4aHHOTO MaTpHIEH

o O -
o w N
N kO

19
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4) Hatiti ypaBHeHHe MI0cKoCTH 1o Touke (1,1,1) u aBym Hanpasmstomum: (1,2,4) u (2,1,1).

KonTponbHast padota Ne3. BapuanT 1.
Brraucnuth npenenst

i i —-X
"m(m—n) 2. IImﬂ 3. lim sin 3x " Iim( X+1]2 |

Xx—>4 X —3x-4 x—0 X + 2X X—2

Konrponbnas pabora Ne3. Bapuanr 2.
Boraucnuth npenenst

1. I|m(\/n +4n—n) 2 lim X Z2XF° —AXH3 g gim Sn2x Iim( x+1 jxs.

X—3 X —2Xx—-3 x—0 X2 +4x X—3
Kontpomnsuas padora Ned. Bapuanr 1.

X+1

1. Haittu npoussonnyto dpyskmun | (X) =3
X

2. Haity rpazuent pyuxuyun T = X°YZ B touke M (1,1)) wu npoussoamyo o nanpasiennio & = (1,1,0) .

3. Haiitu ypaBHeHHe KacaTenbHOU 111 Y = X% +2%x% + X +1 B Touke Xo = 1 u BrIcOTY KacatenbHOl mpu X = 0.
. _ 1., 3 2

4. Haiitu sxkctpemymsr s T (X) = E XT —=2X7 +2X°.

KontponsHas pabora Ned. Bapuanr 2.
X3 +1
Jx

2. Haittn rpauent gyuxun T = X°y°Z 5 rouke M (L11) u nponseommyio no nanpasnennio a = (0,1,1) .

1. Haiitu npoussoanyto st dynkuuu | (X) =

3. Haiitn ypaBHeHue KacaTeabHOU 11 Y = X% 4+ 3%° 4+ 2X B TouKe Xg = 1 u BrIcOTY KacarensHoit mpu X=0.
. _ 1., 3 2

4. Haiitu skctpemymsr s T (X) = E XT+2X7 +2X°.

2 cemecTp

Konrtponsnas padora Nel. BapuanT 1.
Haiitu Heonpenen€HHble HHTETPAJIBL:

1.J. X+5 dx 2. J'xsm2xdx BIMC’X 4. Iﬁdx
x2 +4 (x—2)(x—3)? 3/x

Kontponbnas pabora Nel. BapuanT 2.
HaiiTu Heonpenea€HHbIE UHTETPAJIBL:

4x+6 2x% +2x+1 cos® X
1..[ >——dx 2._[xcosSxdx 3.] 5 4.j —— X

X“+9 (x+4)(x-1) sin® X
Konrponsnas pabora Ne2 BapuanT 1.
1.BeruncauTs miomans 001acTi, OrPaHUUCHHON KPUBBIMU: Y = 2X , Y= —X2 , x=1.

2. Haittu nBoitHOI nHTETpan J.J. (xy)dxdy, rae D - rpeyromsauk ¢ Bepumanamu (0,0), (1,0), (1,3).
D

3. Peunts mud. ypapuenue Y' = 3x? (y2 +1).

4. Pemuts muHeitnoe oxHoposHoe ypasuenne Y + 2Y' — 3y = 0, naiitn vactroe pemenue npu
y(0)=3,y'(0) =~

KonTponbnas padora Ne2 BapuanT 2.

1.BeramcanTs rromans 001acT, OrpaHUYeHHON KPUBBIME: Y = x? , Y= -x3 , x=1.

4 o
2. BBIUHCIHTB B IIOJSPHBIX KOOPAHHATAX MHTerpan oT pyrkuun T = XY 1o nomykpyry paauyca 1 B BepxHeii
HOJTYTIOCKOCTH.

3. Jludd. ypasuenne 1 nopsxa Y = X - 2\/§ .
4. Peuntsh muHeiiHOe oHOpoHoe ypasHenne Y —Y' —2Y =0, naiitn yacTHOE pemenne npu

y(0)=5, y'(0)=4.

2N
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Kontponbras pabota Ne3. Bapwuanrt 1.
1+5i

1+7i

1. Ilogenuts

. 0\ 9 .
2. Boluncnuts B oka3arenabHOU Gopme: (—\/§ +1)” otser nath B BUE a+bi.

( 1) n 2 n
3. UccnemoBats CXOOQUMOCTH psijia Z —'
n=1 n:

X—2
4. Haittu 061acTh CX-CTH psijia z ( 3 )
n=1

Kontponbnas padota Ne3. BapuanT 2.
5+i

1+6i

1. ITonenuts

. 9 .
2. BeraucnuTh B nokaszaressHoH Gopme: (\/§ +1)” otBer nats B Buze a+bi.

© (_1)n 4n+1
3. UccnenoBath cx-CTh psaa Z —l
- n!

n=1

5)"

(x—
4. Haiitu 001acTh CX-CTH psijia Z 4
n=1

Kontponsnas padora Ned. Bapuanr 1.

1. ®yHkuo pas3noxuTh B psj Teinopa B kpyre |Z —1| <3.

1
2). yakuuto —— + B paj Jlopana B koble 3 < |Z —]l <5

z2+4 742
0 xe(-10)
5 xe(0)

KontpomnsHas padora Ned. Bapuanr 2.

3). Haiitu pag ®ypee qus | (X) = {

1. dynKIHIO pas3noxkuTh B pax Teiinopa B kpyre |Z —ll <4

1
2). dynkMI0 —— + B pan Jlopana B konblie 3 < |Z —ll <4

Z2+3 72+2
0 xe(-10)

4 xe(0])
Tembl AOMaLlUHUX 3ap,a|-mii:

3). Haiitu psix ®ypee ans | (X) = {

1 cemecTp

1. Marpuiisl ¥ IEUCTBHUS C HUIMH

2. OmpenenuTenu

3. OOpaTHas MaTpHla U PelIeHNE MaTPUYHBIX YpaBHEHHUN

4. JluHelHbIe MPOCTPAHCTBA

5. JIuneiiHas 3aBUCUMOCTh ¥ HE3aBHCUMOCTb CUCTEM BEKTOPOB
6. Panr maTpuibt

7. Meroant Kpamepa u I'aycca
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8. HeormnpeneneHHbIE CUCTEMBI

9. OpmHOPOAHBIC CUCTEMBI

10. Bekropnas anrebpa

11. CoOcTBeHHBIC UNCIIa U COOCTBEHHBIC BEKTOPA JIMHEHHOTO OrepaTopa
12. KsagpaTuutsie HOpMbI

13. TIpsmMas Ha TIIOCKOCTH, IMIIOCKOCTh

14. TIpsmas B mpocTpaHCTBE

15. KpuBbie BTOpOro nopsjaka

16. Ilpemensl mocaenoBaTeIbHOCTEH

17. Tlpenens! hyHKITHIA

18. 1-ii 3aMeyaTenbHBINA peses

19. 2-ii 3aMeyaTenbHBIN Tpees

20. HenpepbIBHOCTH M TOYKH pa3pbiBa QYyHKINH
21. llpousBonmHas

22. YacTHBIE POU3BOJHBIE U TPATUCHT

23. VYpaBHEHHE KacaTelIbHOH

24. DKCTpeMyMEI

2 cemecTp
. HeonpepenéHHblit nHTerpan, anemeHTapHbole NnpeobpasoBaHus
. UHTerpupoBaHue no yactam
. MHTerpupoBaHue paLmoHanbHbix apobeit

. MHTerpmpoBaHme nppaumoHanbHocTei

1
2
3
4
5. IHTerpmpoBaHme TPUrOHOMETPUYECKUX BblPaXKeHWU
6. OnpeaenéHHbIN NHTErpan

7. MpunoxeHma onpeaeneéHHOro HTerpana

8. HecobcTBEHHbIN MHTErpan.

9. 1BOMHOM MHTErpan B 4EKAPTOBbIX KOOPAMHATAX

10. [1BoiHOM MHTerpan B NOASPHbIX KOOPAUHATaX

11. TpoMHOI MHTErpan B AEeKAPTOBbIX KOOPAMHATAX

12. TpoitHOM MHTErpan B UMANHAPUYECKUX, ChePUYECKMX KOOPAMHATAX
13. KpMBOAIMHEWHbIN UHTErpan

14. MNMoTeHuunan nonA

15. AnddepeHumanbHble ypaBHEHMSA C Pa3AENAOWMMUCA NepeMeHHbIMU

16. OgHopoaHble anddepeHumanbHble ypaBHEHNA
29
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17. JInHeMHble ypaBHEHUS

18. YpaBHeHUA bepHynnm

19. MeToabl NOHUXEHMNA NopAaKa

20. PelweHne nMHeNHbIX O4HOPOAHbLIX YPAaBHEHMI BbICLLIErO NOPAAKa
21. MeTop, larpaH:Ka 18 HEOAHOPOAHbIX YPaBHEHUN
22. MeTog, HeonpeaenéHHbix KoapPULMeHTOB

23. CUCTEMbI IMHENHbIX YPaBHEHWI

24. KomnaeKcHble Yncna u encTeus ¢ HUMM

25. Yncnosble pagbl

26. DyHKUMOHaNbHbIE pAAbI

27. CteneHHble pAabl

28. Pagbi Telinopa

29. Pagbl JTopaHa

30. Pagbl Pypbe

31. UHTerpan 1 npeobpasoBaHue dypbe.

Tembl n1abopaTopHbIX pabot: He npedycmompeHel.

Tembl ANA cCaMOCTOATEeNIbHOU PaboTbi:

1 cemecTp

1. Marpuipl u JeiCTBHS ¢ HUIMH

2. Onpenenurenu

3. OOpaTHas MaTpHIla ¥ PelICHNE MaTPUYHBIX YpaBHEHHH

4. JluHeliHbIe TPOCTPAHCTBA

5. JluneliHast 3aBUCUMOCTD U HE3aBUCHUMOCTb CHCTEM BEKTOPOB
6. Panr matpuist

7. Meroast Kpamepa u 'aycca

8. HeomnpeneneHnHsie cucTeMsl

9. OnHOpOAHBIE CHCTEMBI

10. Bekropnas anreopa

11. CoOGcTBeHHBIC YHCTa U COOCTBEHHBIE BEKTOPA JIMHEHHOTO OmepaTopa
12. Ksagpartuunbie GopMbl

13. IlpsmMas Ha TIIOCKOCTH, MIIOCKOCTh

14. Tlpsmas B mpocTpaHCTBE

15. KpuBbie BTOPOTO HOPSIKA
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16. Ilpenmensl mocaenoBaTeIbHOCTEH

17. Ilpenmensr pyHKITHI

18. 1-ii 3aMeyaTensHBINA peel

19. 2-ii 3aMeyaTenpHBINA Tpeel

20. HenpepbIBHOCTb ¥ TOYKH pa3pbiBa QyHKIHN
21. TlpousBonmHas

22. YacTHbIe TPOU3BOIHBIC U TPATUCHT

23. VYpaBHeHUE KacaTeIbHOU

24. DKCTpeMyMEI

2 cemecTp

1.
2
3
4
5.
6
7
8
9

10
11

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.

24

HeonpeaenéHHblii MHTErpas, sn1eMeHTapHble NpeobpasoBaHUs

. MHTerpmnposaHue no yactam
. IHTerpnposaHue paumoHanbHbIX apobei

. MHTerpmpoBaHme nppaumoHanbHocTein

MHTerpupoBaHne TPUroHOMETPUYECKMX BblPayKeHU i

. OnpeaenéHHbI nHTerpan
. MpnnoxkeHuna onpeneneéHHOro nHTerpana
. HecobcTBeHHbIN MHTErpann.

. [1BOHOW MHTerpan B AeKapTOBbIX KOOPAMHATAX

. [1BOMHOM MHTerpan B NOASPHbIX KOOPANHATAX

. TpolAHOM MHTErpan B AEKAPTOBbIX KOOPANHATAX

TpoWHOMN NHTErpan B LUAMHAPUYECKUX, ChEPUYECKMX KOOpaMHATaX
KpvBoanHenHbIn nHTerpan

MNoTteHuman nona

OnddepeHumanbHble ypaBHEHMA C PA3AENAOWMMUCA NepeMEHHbIMU
OaHopogHble andpdepeHunanbHble ypaBHEHUSA

JInHeliHble ypaBHeEHMSA

YpaBHeHUAa bepHynnm

MeTogbl NOHUMKEHUA NOPALKA

PelueHWe NMHENHbIX O4HOPOAHbIX YPaBHEHWI BbICLLIErO NOpsaKa
MeTog, flarpaH:ka ana Heo4HOPOAHbIX YPaBHEHUI

MeTog, HeonpeaenéHHbIX KO3GPMLMEHTOB

CucTeMbl IMHENHbIX YPaBHEHUI

KomnneKcHble uncna v AencTema ¢ HUIMK

Yucnosble paabl

qJYHKLI,VIOHafIbeIe pAagbl
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27. CTeneHHble pAabl
28. Pagbl Telinopa
29. Pagbl JlopaHa
30. Pagbl Pypbe

31. UnHTerpan n npeobpasoBaHune Pypbe.

CamocroAaTenbHana paboTa, npoBeaEHHaA CTyAEHTaMM, OLLEHUBAETCA MO BbINOJIHEHUIO

TeCTOB U KOHTPOJ/IbHbIX p360T.

Tembl KypcOBOro NPoeKTa: He rpedycMompeHsi.

Bonpocbl AnA 3K3aMeHaUMOHHbIX buneTos:

1 cemecTtp

Paccxa3aTL, KakK OIIPEACIIIOTCA OllCpalun CJIO0KCHUA U YMHOXKXCHUSA MAaTPULL.
Yro Takoe OIPEACIINTCIIb 2, 3 opsAKa 1 KakoB €ro FGOMCTPI/I‘ICCKI/If;I CMBICII.
Kak B3anMocBs3aHbI ONPEACIUTEIN MTOPsIAKa N U n-1.

Yro Takoe NEepECTaHOBKA, CKOJIBKO CYIIECTBYET NEPECTAHOBOK MOpPsAKaA N.
Yro Takoe MHUHOD U anre6panqecxoe JOIIOJTHEHHE, KaK OHH B3aUMOCBsA3aHbI.
Hepe‘H/ICHI/ITL HEKOTOPBIC OCHOBHBIC CBOIICTBa onpez[enHTeneﬁ.

UYemy paBeH |A| , €CIIM CTPOKa MJIM CTOJIOEI] MaTPUIIBI COCTOUT U3 HYJEH.
Kak m3menurcs |A| , €CJTH CTPOKY (cToNbOeIr) MaTPUIBl YMHOKUTH KOO(PPHUIIUCHT C .
Kax n3meHutcs |A| , €CJIM BCIO MATPHILY YMHOXHUTb KO3 (HHULHUEHT C .

Kax uzmenutcs |A| , €CJIM TIOMEHSITh MECTaMH JIBE CTPOKH (WJIH J[BA CTOJIONA).

quy paBCH |AI , €CJIM MaTpula COACPIKUT ABEC OANHAKOBBIX (I/IJ'II/I HpOHOpI_[I/IOHaJ'IBHLIX) CTPOKH WJIH CTOJ'I6I_la.

Kak msmenurcs |A| , €CIIH K CTPOKE TPHOABUTh JPYTYIO CTPOKY, TIOMHOXKEHHYIO Ha YHCIIO

Uemy paBeH |A| , €CJTM Kakas-In00 CTPOKA MaTPHIIBI SIBIIETCS CyMMOM JPYTUX CTPOK.
OmnpeneneHne BEIPOXKICHHOW MAaTPHUIIbl, HEBBIPOXKICHHON MaTPHIIBL.

. -1
Omnpenenerne o6paTHOi Matpumsl A .

-1
Jloka3atk, uTo oOpaTHas MaTpuna A~ CyIIECTBYeT TOT/a M TOJIbKO TOTAA, KOTAA A HEBBIPOKICHHASL.
Hanwucats popMyIIbl BEIUKUCICHHS SJIEMEHTOB OOPATHON MaTPHIIBL.

Kakos anroputy Haxoskaerus A .

JlokazaTheIMHCTBEHHOCTh OOPATHOM MaTpHIlBI (HE CYIIECTBYET pa3iINuHbIX OOpPaTHOM ClieBa U CIpaBa).
Omnpenenenue. [Topsanok HaHOOIBIIETO HEBHIPOKICHHOTO MUHOPA HA3bIBAETCS PAHTOM MATPHIIBI.

Urto Takoe OKalMIISIOIINE MUHOPBI.

Uro Takoe JHHEHHass KOMOWHAIMS BEKTOPOB.

Hanumure onpeaenenue JIMHEHHO-3aBUCUMOMN U JINHEHHO-HE3aBUCUMON CUCTEMBI BEKTOPOB.
puayMaiiTe npuMep JMHHEHO-3aBUCUMOM, TUHEHHO-HE3aBUCUMOM CUCTEMBI BEKTOPOB.

JHoxaxwure, uro eciu cuctema JI3C, To XOTs ObI OIMH W3 BEKTOPOB 3TOW CUCTEMBI SBJISICTCS IMHEHHOW KOMOWHAIIMEH OCTaIbHBIX.

Onpenenenne 6a3uca ¥ paHra CHCTEMBI BEKTOPOB.

[Ipunymaiite mpuMep CHCTEMBI BEKTOPOB paHra 1.

[Ipunymaiite npumep cUCTEMBI paHTa 2 U3 3 BEKTOPOB.

DopMyTHpOBKa TEOPEMBI O paHTe MaTpHuubl. (PaHT MaTPHIBI paBeH paHTy CUCTEMEBI €€ CTPOK (CTOJIOIOR)).
Uro Takoe CKaJsIpHOE MPOU3BEICHUE U KaK €TO BEIYUCIUTD.

UYTt0 Takoe BEKTOPHOE IIPOU3BENICHUE.

MeToa Hax0KAEeHUSI BEKTOPHOTO MIPOU3BEEHHUS C TOMOIIBIO ONPENETUTEIS.

Uro Takoe OCHOBHAsI U pacIIMPEHHAass MaTPULA CUCTEMBL.

Uro Takoe COBMECTHAsI UIIM HECOBMECTHAS CUCTEMA ypaBHEHUI.

npuayMaiiTe IpuMep COBMECTHO (HECOBMECTHOI) CHCTEMBI ypaBHEHHUH.

dopMyIupoBKa U JOKa3aTenbcTBO TeopeMbl Kponekepa-Kanennu o coBMECTHOCTH CUCTEMBI YPaBHEHUIA.
(paHr OCHOBHOH MaTpHIIBI PaBEH PAHTy PACIIMPEHHOW MaTPHIBI TOT/A M TOJIBKO TOTJIA,... )

Yrto Takoe ornpezenéHHas U HeoNpeelIEHHAs CUCTEMbl YPaBHEHUH.
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[Ipunymaiite mpuMepsl onpeieNnEHHON 1 HEOTIPEeIEHHON CUCTEM YPaBHEHUI.

MaTpuuHBIH METOJT PEIICHHUS CHCTEM C KBaJIPAaTHON HEBBIPOXKIACHHON MATPHUIICH: MPUBEIUTE KAKOW-HUOYIb MPUMEDP CUCTEMBI U3
2 ypaBHEHHUH U PEIIUTE MATPUIHBIM METOIOM.

®opmyiel Kpamepa. [Ipuaymaiite kakol-HHOY b IPUMEP CHCTEMBI U3 2 ypaBHEHHH U pernTe 1o Gopmyinam Kpamepa.

Yro Takoe meron ["aycca. [Ipunymaiite kakoiti-HUOYIb MPOCTEHIINI IPIMEDP CHCTEMBI U3 3 YpaBHEHHH U MOKa)XHTe, KaK OHa
peutaercsa meronoMm ['aycca.

Yro Takoe obuiee, yactHoe penienue. [Ipuaymaiite npumep cucteMsl U3 2 ypaBHEHHH ¢ 3 HEW3BECTHBIMH, HalAUTE 00Iee U
YaCTHOE PELICHUE.

Jlokaxkute TeopeMy 0 HaloXKeHUH pemieHui. Ecnu nanel 2 cucteMsl ypaBHEHUH ¢ OMHON U TOIl e OCHOBHOM MaTpuLel,

OTINYAOIIUCCS JINIIb HpaBOﬁ 4acThlO, )_( - pCIICHNUEC CUCTEMBI C npaBoﬁ YacCTbIO bl , 4 BEKTOP y - peuicHuce COOTBeTCTByIOHICﬁ

CHUCTEMBI C TIPABOM YaCThIO b 5, TOraa oX + ﬁy SIBIISIETCSL PEILIEHUEM TPEThEN CUCTEMBI, I'/ie IPpaBasi 4acTh abl + ﬂbz .
Jlokaxxute, 9To JMHEIHAS KOMOWHAIMA PELICHAN OJHOPOIHON CHCTEMBI TOXKE €CTh PEIICHHE.

Joxaxute Teopemy: OTHOPOIHAS CHCTEMA C KBaIPATHOW OCHOBHOI MaTpHIIeH NMeeT HETPUBHAIBHBIC PEIICHIS

TOTZA U TOJIBKO TOTa, KOTJja OCHOBHAsS MaTPHUIIA BEIPOKIACHHASL.

CKOJIBKO CYIIECTBYET TMHEHHO-HE3aBUCUMBIX PEIICHUIH OJHOPOAHON CUCTEMBI ¢ N HEM3BECTHBIMH, PAHT OCHOBHOM MaTpHIIBI
paBeH I ?

Yro Takoe OCP (pynnameHTanbHast cucTeMa peleHnit) OJJHOPOJHOM CHCTEMBI ypaBHEHUH, PUBEIUTE KaKOH -HUOYAb IpUMeD,
Harp, JUIL CUCTEMBI U3 2 ypaBHEHUH ¢ 3 HEU3BECTHBIMHU.

Omnpenenenue JTUHEIHOTO oneparopa.

CrpoeHue MaTpulpl IHHEHHOTO onepaTopa. UTo pacrosioxkeHo B e€ cTonoax, IOKaKUTE Ha TIpHMepax.

[TocTpouts MaTpuily oneparopa moBopota Ha 90 rpaaycos.

ITocTpouTs MaTpHIly onepaTopa MOBOPOTa HA MPOU3BOJIBHBIN YTOJI.

JHoxkazatb, uto L(0)=0.

ToxnectBenHsblit oneparop 1(X)=x.

UYro Takoe 0OpaTHMBII OTIepaTop, OOpaTHBIN OIEepaTop.

[TpuBectu nmpuMeps! 0OpaTUMOTO U HEOOPATUMOTO JTUHEHHBIX ONIEPATOPOB.

UYro Takoe COOCTBEHHOE YNCIIO U COOCTBEHHBIH BEKTOP.

Jokasath Teopemy: JIuHeiiHas KOMOMHAIMA COOCTBEHHBIX BEKTOPOB, COOTBETCTBYIOLIMX OJHOMY U TOMY e 4uciy A , Toxke
ABJISIETCA COOCTBEHHBIM BEKTOPOM, COOTBETCTBYIOIIUM TOMY ke A .

Jokasats Teopemy: Eciiu X siBisieTcst COOCTBEHHBIM BEKTOPOM JIMHEHHOTO onepatopa L, cooteTcTBytommM A , To OH Takske
-1
ABJISIETCSA COOCTBEHHBIM U /sl o6paTHOro onepatopa L, u cooTeTcTBYET UmCTy % .

Uro Takoe XxapakTepHUCTUIECKas MaTPHUIlA, XapaKTEPUCTHUECKOE ypaBHEHNUE.

ANTOpHUTM NONCKA COOCT. BEKTOPOB.

JlokazaTs Teopemy: Eciu 6a3uc cocTonT n3 COOCTBEHHBIX BEKTOPOB, TO MAaTPHIIA OIIEpaTopa B 3TOM 0a3uce AnaroHajibHa.
OmnpeneneHne CMMMETPHUYECKOTO OIepaTopa.

Jokasath TeopeMy: COOCTBEHHBIE BEKTOPBI CAMMETPHYECKOTO OTIEPATOPA, COOTBETCTBYIOIIME Pa3HBIM A , OPTOTOHAIBHBL.
bunnneiinas ¢popma, e€ 3agaHue ¢ MOMOIIBIO MaTPHIIBI.

KBaznparuunast popma, 4TO 3TO Takoe, IPUBECTH IIPUMEDP KBaPATHIHOW GOPMBI M HAWTH €€ MaTpHILy.

UYro Takoe MpUBEJICHNE K IJIABHBIM OCSIM U IoYeMy Jr00YI0 KBaIpaTHUHYIO (JopMy MOXKHO MPUBECTH K TTIABHBIM OCSIM.
BriBoz ypaBHEHHS TPSIMOH Ha INIOCKOCTH IO TOUKE M TEPIECHIUKYIISPY.

BrIBo ypaBHEHH IPSIMOI HA INTIOCKOCTH MO TOYKE M HATIPABIIAIOLIEMY BEKTODY.

Kak HaiiTu ypaBHeHHE NPSMOH, IPOXOAAIICH Yepe3 2 TOUKH, Ha IIOCKOCTH.

BriBecTr hOpMyIy paccTOSIHHSI OT TOUKH JI0 TIPSIMO# Ha TIIOCKOCTH.

PacckaxuTe 0 B3aMMHOM PaCIIOJIOKEHUH NPSMBIX B INIOCKOCTH B 3aBUCHUMOCTH OT KO3 (HUIIEHTOB.

BrIBO ypaBHEHHS IIIOCKOCTH 110 TOUKE U NEPIIEHAUKYIADPY.

BrIBO ypaBHEHUS IIIOCKOCTH 110 TOYKE M 2 HANIPABILIOIINM.

Kak noctpouts ypaBHEHHE IIIOCKOCTH MO TPEM TOUKAM.

BriBecTr opMyITy paccTOSHHS OT TOYKH JI0 TFIOCKOCTH.

PacckaxuTe 0 B3aMMHOM PAacCIIOJIOKEHUH TUIOCKOCTEH B 3aBUCUMOCTH OT UX KO3 (PHUIIMEHTOB.

IoctpoeHue ypaBHEHUS NPSAMON IO TOUKE U HANIPABIIAIOLIEMY BEKTOPY.

Uro Takoe KAHOHWYECKHE U NTapaMeTPUYECKHE YPAaBHEHHUS U KaK IEPEBOAUTH OJHO B JPYroe, HOKaXXUTe Ha MpUMEpE.
IToctpoeHnne ypaBHEHUs IPSIMON MO TOYKE U 2 MEPIEHIUKYIISpaM.

Bzaumuoe PACIIOJIOKEHHUE TTPAMBIX. CerHII/IBaIOHII/IeCSI npsAMBbIC. Kak B 3aBHCHMOCTH OT M lM 21 Il’ |2 PAaCIOJIOKCHBI IIPSAMBIC:
COBIIAZIAIOT, MapalJICIIbHBI, TEPECCKAIOTCA, CKPCIITUBAIOIITNECA.

|(M1M2’|1’|2)|
11,1, ]1

BaiBecTr hOPMyITy PACCTOSHIS MEXK/Ty CKpeliBaouumucs npsambiva 0 =

(n,1)
BriBecTH (opMyIty yriia MesKIy paMoit n mrockoctsio @ = 90 — arccos |—| .

|-
Kaxkas kpuBast mosryqaercst B 3aBUCUMOCTH OT 3HaKa ITPOM3BEACHUSI COOCTBEHHBIX YHCEN KBaApaTUIHON (GopMBbI.
2R
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NG y 2
OmnpezencHue 3/uUTMICa. BeIBOA ypaBHEHHUS — t = 1.
a~ b
Omnpenencuue runep60ibl. YeM ypaBHEHUE TUIIEPOOIIBI OTIMYACTCSA OT YPABHEHUS JJUTUIICA.
Yro Takoe MOBEPXHOCTh BPAICHH, KAKOTO TUIIA YpaBHEHHE e€ 3a1alT.
Yro Takoe MUIUHAPHYCCKAs TOBEPXHOCTh, KAKOTO THITA ypaBHEHUE €€ 3a1aéT.
Yro Takoe KOHUYECKAs TOBEPXHOCTb.
OmnpeneneHne 0THOPOTHON () YHKIIHH.
[ToBepXxHOCTH 2-TO MOPSIIKA, YSPTEKH U yPABHEHHUSI.
Ommunconn. OTHONOIOCTHEIHN rumeprodons. [IBymomoCTHBIN rHIepOOION .

Ommuntraeckuit mapadononn. ['umepOomiraeckuii mapadoIous.

OObenuHeHMe, MepeceueHrue MHOXKECTB. Pa3HOCTh MHOXKECTB.

OyHKIMs, apryMeHT, o0pas.

Jlokasatk, 4o mobas GyHkuus f mpeacTaBuMa B BHIE CyMMbI YETHOM M HEUETHOM, TO ecTh | (X) =0 (X) + h(X) .
OmnpenencHue npezesna NocIeA0BaTENLHOCTH (C ITOMOIIBI0 MOIYJIEH Pa3HOCTH WIN ¢ IOMOIIBIO OKPECTHOCTEH).

S
.ooan’ +..
Yemy pase npezen  [IM ————— B 3aBucuMocCTH OT cTeneHeii S,K.

oo hnk 4 .,

JokasaTs Teopemy: ITycTs 1aHO 3 Hociien0oBaTeIbHOCTH, IpUYéM juist moboro Homepa n: U, <V, < W, .
Ecwm limu, = A, limw, =A limv, = A.
n—oo n—o0 n—oo
Onpenencuue npeaeaa GyHKIMHA B TOUKE (C TOMOIIBIO MOTYJICH Pa3HOCTH HITH C IMTOMOIIBIO OKpecTHOCTEeH). OnpeencHue
npenena GyHKIUH mpu X —> 0O .
a(x)

. 1 . e’ -1 .
3HATH CIIECTBUS. lim (1+ X)x =€, lim——=1 , lim |1+ —— =e.

n—0 x=>0 X a(x)—w a(x)

Onpenenerne GyHKIMH, 66CKOHEUHO-Manoi 160 6eCKOHEUHO-00IbIION B TOUKe X .

[punymaiite npumep 6eCKOHEYHO-MANOH (QYHKIINH.

UYro Takoe cpaBHUMBbIE OECKOHEYHO-MaJIbIE, OTHOTO MOPSIIKA, PA3HOTO MOPSIKA, SKBHBAICHTHBIC.
UYro Takoe riIaBHAS YacTh OECKOHEYHO-MAJION, TPUBECTH NPOCTEHIINNA TIPHUMED.

Jloxazatb, utoecn &= fu By 10 AR Y.

IIOKaSaTI), 4TO NOPAIO0K pa3HOCTU ABYX OKBUBAJICHTHBIX BEJIMYNH 60.]'[])1]_[6, 9€M IOPAA0K MAJIOCTH Ka)K)IOfI W3 HUX.
IIOKaSaTI), YTO NOPAI0K MAJIOCTU CYMMBI PAaB€H HAMMCHBIIEMY U3 MOPAJIKOB ClIaracMbIX.

.« .
Jloxazatb, uto ecmn @& = @y, B = P n lim — =K 10 lim — = K 1o ects 3101 npeien Toxe cymecrayer, u pasen K.
X—Xg

X—>Xg

Omnpenenenne: OgHocTopoHHUE Npeaensl. [penen ciesa (cnpasa).

IToBTOpHEIE M 1BOMHBIE Mpeaelbl oT GyHKIUH f(X,Y). UTO 3TO Takoe U YeM OTIMYArOTCSL.
Omnpenenenne GpyHKINH, HETIPEPHIBHON B TOUKE.

Knaccuukamnus: yctpaHUMBI pa3peiB, pa3peiB 1 1 2 poxa.

Ornpenenenue npou3BoJHoM. ['eomeTpuyeckuii CMbICI IPOU3BOIHOM.

Onpenenenne GpyHkuuu, 1uddpepeHIupyemMoi B TOUKe.
!
., , u u'v-v'u
JlokazaTe dpopmyiy: (UV) =UV+VU [oxkazars popmyny: | — | = —
v v

OrnpeneneHue YaCTHON NPOU3BOAHOM, IpalueHTa.

" ” ” n
Crapuiie npou3BojHbie. [IpuBeuTe pUMEp, BHIYUCINTE BCE IPOM3BOAHbIE | XX fxy, fyx , fyy .

IMpowussoxnas pyuxman T 1 R" — R" - marpuna, eé crpoenue.

OmnpeneneHre NPOU3BOAHON 110 HAIPABIECHUIO.

BriBecTH ypaBHEHHE KacaTeIbHOM.

Yro Takoe hopmyina Teitnopa, mpuBenute KakoW-HUOY b IIPHMED.

Jloxazats, uro  f'(X) > 0 rtorna u romeko Torna, korma f(X) momoromno Bospacraer,a f'(X) <0 Torma u Tomsko Torna,
xorna T (X) momoToHHO y6HIBAET.

OmnpezneneHne TOYKH HaUOOIBIIEro (HauMeHbIIero) 3HadeHus B D.
Omnpenenenne MakcMMyMa (MUHIMYMa), YeM 3TO OTIIMYASTCsl OT HauOOJIbIIEro (HAMMEHBIIIEr0) 3HaUCHNU .

Jlokasats Teopemy: 1. Ecrn f'(X,) >0 1o: f(X) < f(X,) mpu xeU (X)) u F(X)> f(X,) mpu x €U " (X,) .
2.Bemu T'(X,) <0 ro: fF(X)> f(X,) mpu xeU (X,) u f(X)< f(X,) mpu xeU " (X,) .

Jloxazats Teopemy (Pepma) (HEOOXOIUMBII IPH3HAK SKCTPEMYyMa).
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Ecmu dpynkius nuddepennupyema B Touke X, U X, - TOUKa 3KCTPEMyMa, TO f '(XO) =0.
Jlokazatpk TeopeMy: (IOCTaTOYHBIN MPU3HAK SKCTPEMyMa Ha OCHOBE | -if TPON3BOTHOM)
1. Ecm f '(XO) >0 mpu xeU _(Xo) u f '(XO) <O mpu xeU +(Xo) TO X, - TOUKa MaKCUMyMa,

2.Eemn f'(X,)<O0mpu XeU (X,) u f'(X,)>0 mpu X €U (X,) 1o X, - Touka munnmyma.
Jlokazatb TeopeMy: (IIOCTATOYHBIHA MPHU3HAK HKCTPEMYyMa Ha OCHOBE 2-i IPOU3BOTHON)

Ecmn dyskuus aBaxs! muddepennmpyema, u - | '(XO) =0, To:

r 14
npu f (Xo) >0 - 10 B TOUKE Xy MUHEMYM, IIPH f (Xo) < 0 B TouKe Xy MakCHMyM.
Jloka3atb TeopeMy (ZOCTaTOUHBIH NPH3HAK HKCTPEMYMa Ha OCHOBE N-X IPOM3BOIHBIX)

Ecmn dyskius N pas auddepennupyema, npu stom | '(XO) =0, f ”(XO) =0,.,f (n-D) (Xo) =0.
fm (Xo) # 0 Torma: ecnu n HeU&THO To SycTpeMyMa HET, a ecitu N YETHO, TO:

pu fm (Xo) > 0 - 70 B TOUKE X MUHEMYM, IIPH £ (Xo) < 0 B TouKe Xy MakCHMyM.

OmnpeneneHne SKCTpeMyMa (QYHKIMN HECKOJIBKUX MEPEMEHHBIX.

Yro TaKkoe yCIOBHBIN AKCTPEMYM, IPUBEIUTE IPOCTEULINI IPUMED.

OmnpezeneHye BBITYKJIOTO MHOXKECTBA.

OmnpezencHue BRIMTYKION BBepX (BHU3) (hyHKIMH. Kak 3T0 CBOHCTBO B3aMMOCBSI3aHO CO 2-i IPOU3BOHOM.
Yro Takoe TOUKa neperuoda.

JlokazaTh Teopemy: Dynkius Beimykna Beepx <> ' <0, f smykma sams<> ' > 0.

Uro Takoe aCUMITOTHI: TOPU30HTAIbHAS, BEPTUKAIbHAS, HAKIOHHAS.

BeiBog hopmyt K, b 171st HAKITOHHO# aCHMIITOTHI.

BeiBectu opMmyily IOJIHOH IPOU3BOAHOM d—F = ﬁ % + ﬁ ﬂ nns komnosuman F (X(t), y(t)) .

dt  ox dt  ady dt

Jlokasats Teopemy Jlarpamka: Ecrmn dynkmus f menpepsisra u muddepermmpyema Ha [a,b], To cymectsyer touka C € (@,b),

f(b)-f(a)
b-a
BBIBO,Z[ ypaBHeHI/IiI KaCﬁTeJ‘ILHOﬁ IINIOCKOCTHU K HOBerHOCTI/I.
BriBon popMyIte Tpou3BOIHON (DYHKINH, 3aJaHHOH HESBHO.
BriBoa popmyIte Tpon3BOIHON (PYHKINH, 3aJaHHOHW MTapaMETPHICCKH.

Jlokazats Teopemy Ponns: Ecou dynkims f nenpepsisna u quddepentmpyema na [a,b], u f (@) = f (D), 1o cymecrsyer Touxa
c e(a,b), rakasuro f'(c)=0.

Jlokasats Teopemy Komm: Ecim dynkium f,g nenpeprisabt 1 muddepentupyems Ha [a,b], To cymectsyer Touka C € (a,b),
f'ic) _fb)-f(a)

g'(c) g(b)-g(a)

Joxazate Teopemy Jlonurans.

takas uto f'(C) =

TakKasa 4To

2 cemecTp
Heonpeneaéuublii MHTErpaJ

[TepBooOpaznas. Heonpenenéunslit narerpan. CoicTBa nepBoodpasHbIX. Jloka3zaTh, 4TO pa3HOCTH JIBYX NEPBOOOPA3HBIX €CTh
KOHCTaHTa. Tabnuua HeolpeaenEHHbIX HHTETPAJIOB. 3aMeHa NepeMEeHHOI 1 TpeoOpa3oBaHus MOABIHTET PATBHOTO BHIPAXKEHHS.
Wurerpuposanue o yactsaM. Jlokazats GopMynly HHTErpUpOBaHus 1o 4acTsM. L{nknndeckue unrerpasisl. BeiBectn popmyiy
BBIUMCIICHHUSI HHTETPAJIOB BHIa C IIOMOIIBIO PEKYPPEHTHBIX cooTHomeHuil. [Ipocreiimue parpioHanpHbIe IpOOH U METOJIBI UX
HHTErpupoBaHusi. THTEerpupoBaHue paroHAIBHBIX IpoOei MPOU3BOIBHOTO BHAA (METOX HEONPEASIEHHBIX KOA(P(DHUIINEHTORB).
WHTerpupoBanue uppaloHaIbHbIX BeIpaXXKeHUN. IHTErpupoBaHue BBIPAKEHUH, pAallMOHAIIbHBIX OTHOCUTEIBHO
TPUTOHOMETPHIECKUX (PYHKIMH. YHHUBEpCaIbHAs TPUTOHOMETPHUIECKas TIOACTaHOBKA.

OnpenenéHublii HHTErpas:

Onpenenéunslii uaTerpan. CoiictBa onpenenéHHoro nHTerpana. Jlokasars popmyiny Hetotona-JleitOnuna. ViHTEerpupoBanue 1o
yacTsiM. Teopema o0 3aMeHe IIepeMeHHOH B ONpeieIEHHOM HHTerpasie. Berancnenue miomaneit Gpuryp, BerauciaeHne 00bEMOB Tel
BpallleHHs. Belunciienne AMUHBI KpUBOW B 1€KapTOBBIX U NOJSIPHBIX KoOopAnHaTax. PopMyiia JUIMHBI KPUBOI.

Onpenenenne HecoOCcTBEHHOTO MHTErpasa 1 poxa. CxoaumocTs U pacxoanMocTb. Kpurepnit Ko cxonqumoct HecoOCTBEHHOTO
nnTerpana 1 poxa. AbcomorHas cxoquMocTb. CBOWCTBa HeCOOCTBEHHOTO MHTerpana 1 pona. [IpusHaku cpaBHeHUS [UIs
unTerpana 1 poxa. Cxonumocts uHTErpana 1 poaa B cMeicie riaBHoro 3HaueHns Komm. OnpeneneHne HeCOOCTBEHHOTO
nHTerpana 2 poxa. Kpurepuit Komm n npu3Haku cXoIuMOCTH HECOOCTBEHHBIN HHTETPAIOB 2 poja.

KpaTHble HHTerpaJbl:

Juamerp MHOXecTBa. PyHKIHMSA, HHTErpUpyeMas o Pumany. CBoWCTBa KpaTHBIX HHTETPAJIOB. BriBecTr hopMyiy BEIMUCICHUS
KpPaTHOTO WHTETpaja depe3 MOBTOPHBIE I NPSIMOYTOIBHON U JUTS TPOU3BOIBHON obnacth (Teopema Oyomnn). Berancnenue
TPONHBIX MHTErpaoB. KpuBonuHelHbIe cucTeMBl KoopAuHAT. OpTOTOHATBHAS CHCTEMa KOOpAHHAT. SIKoOnaH, onpeaennTeNb
Sxo6wu. [onsipHas cucteMa KOOpAMHAT Ha IUIOCKOCTH, cepruuecKas ¥ IIHHIPUYECKas CUCTEMbI KOOPAMHAT B IPOCTPAHCTBE.
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Beruncienne miomaneit puryp u o0pémoB Ten. Jlokazats GopMyiry BEIMHCIECHHS IUIONMIAIN TOBEPXHOCTH (U IBHO M HESBHO
3aJIaHHOM MMOBEPXHOCTH).
JAuddepeHnnanbHbie ypaBHeHHs 1-ro nopsaka:
Juddepenunanbapie ypaBHEHHs: OCHOBHbIE NOHsTHS. OOmMii BUJ ypaBHEHHH Topsiaka 1 M n. YpaBHEHUS C pa3JesSIOIIUMUCS
nepeMeHHbIMU. OTHOPOHBIE YPaBHEHUSI U METOJIbl UX PELICHHUs C TOMOIIBIO 3aMeHbI TepeMeHHo. 3anadya Komu. JInnelinsie
muddepennmansHble ypaBHeHHs 1-T0 MOpsiIKa: OHOPOAHBIE U HeOoJHOpOoIHbIe. MeTox Jlarpanka (Bapuauuy pou3BOIEHON
MIOCTOSIHHO).
VYpaBHeHUs B OJIHBIX Auddepennuanax. YpasHenus bepaymmm.
JuddepennnaibHbie ypaBHEHHS BBICIINX NOPSAIKOB:
YpaBHEHUS, IOMTyCKAIOIINE ITOHIKCHNE TTOPSIIKA. 3aMEHBI, C TIOMOIIBIO KOTOPBIX MOHIKACTCS MOPSIIOK.
Jlnnetinsie nud depeHaabHbe YpaBHEHIS BEICIITNX MOPSIIKOB. TeopeMa o HaJIOXKESHUHU pelIeHH 1 ee ciencTBus. JIuHeiHas
3aBHCHUMOCTH W HE3aBICHUMOCTH cucTeM (pyHKIwmiA. OnpeneneHue, cBocTBa, mpuMepsl. Onpenenurens Bporckoro. Teopema 06
ompenenuTene BpoHCKOTo THHEHHO-3aBUCUMOM cHcTeMBI GyHKIui. Teopema o cymecTBOBaHHN Oa3nca MPOCTPAaHCTBA PEUICHUN
JMHEHHOTO OJHOPOAHOTO AN dEePeHIINAIBHOTO YPaBHEHNUS MOPsAKa n. TeopeMbl 0 BUE OOIIET0 peleHUs TMHEHHOTO
OIHOPOJIHOTO U JTMHEHHOT0 HEOAHOPOAHOTO MU PepeHIIanbHOr0 YpaBHEHHUS MOPSIIKA N.

Pewenne MMHEHHBIX 0THOPOIHBIX AU GEepeHIINATIBHBIX YPAaBHEHHH C MOCTOSHHBIMU K0 huireHTamu.

Merto/ BapHualMy MpOU3BOJIEHBIX HOCTOSIHHBIX JJISl TMHEHHOTO HEOTHOPOIHOTO i (hepeHINaTBLHOTO ypaBHEHHS.
Cucrems! 1uddepeHIMAILHBIX YPABHEHUI:
Cuctemsl muddepeHIranbHpIX ypaBHEHUH: ONpeIesIeHNs]; TeopeMa CyIIeCTBOBAHUS U €IMHCTBEHHOCTH. ABTOHOMHBIE CHCTEMBI:
¢dusnyeckuii cmbici. JInHelHas HE3aBUCHMOCTh CHCTEM BeKTOp-(yHKImA. OnpeaennTeias BpoHCKOTo 1 ero cBs3b ¢ IMHEHHON
HE3aBHCUMOCTHI0. PellieHne cucteMbl OTHOPOAHBIX YpaBHEHHH ¢ OCTOSIHBIMU KodddureHTamu. MeToa Bapuanuu
MIPOM3BOJIBHBIX TIOCTOSIHHBIX M PEIICHIE HEOJHOPOIHBIX CHCTEM Iu(depeHInanbHbIX ypaBHEHNH.
YuciioBble psigbl
Psan. Cxopsmmiics, pacxomsuiics psin. Ynciosoii psin. Jloka3ats kpurepuii Ko 1 HeoOX0IUMBIH MPU3HAK CXOIUMOCTH
YHCIIOBBIX PSANOB. AOCOJIOTHAS M YCIOBHAS CXOANMOCTb, HX B3aUMOCBSI3b. [IpomM3BeeHNE PSIIOB M €r0 CXOAUMOCTh. [Ipn3Haku
CpaBHEHUS B KOHEYHOHN M IpenieNibHOi hopme.
JlokazaTp npusHak Jlanambepa cXOAMMOCTH YUCIIOBBIX PSIIOB B KOHEYHOI U MpesiesbHoN Gopme. J[oka3aTh pajnuKalbHbIH
npu3Hak Koy cXoIMMOCTH YHCIOBBIX PSAZOB B KOHEYHOM M npeaenbHol popme. MHTerpanbublii npusHak Komm. [lokasats
npu3Hak JIeHOHUIAa CXOMMOCTH 3HAKOYEPEYIOIIErocs YUCI0BOTO Psa.
DyHKUHOHAJIBHBIE psiibl, psiabl Teilaopa u Jlopana
OyHKUMOHATBHBIH psifl. CXOIUMOCTh (YHKIIMOHAIBHOTO psijia B Touke. O0IacTh CXOAUMOCTH, CyMMa psijia. MeToabl HaXOXKICHHS
obnactu cxoauMocTH. PaBHOMEpHast CX0IMMOCTh ()yHKIMOHAIBHOTO psifa. [IpuMeps! psaoB, CXOISMIIMXCSE pPABHOMEPHO U HE
paBHOMepHO. JlocTaTouHslii mpu3Hak BeliepmTpacca paBHOMepHO# cxoaumoctr. CteneHHo psin. JJokasate Teopemy AGemns o
CTPOEHHMH 00IACTH CXOJMMOCTH CTENIEHHOTO psina. Paguyc cxomumoctu. Kpyr cxonumoctn. @opMyIisl BEIYUCICHUS pagyca
cxoxumMoctH. Pasnoskenune B psaapl Teinopa OCHOBHBIX M3BECTHBIX (DyHKIMHA. [IpHIIOKeHNs CTETIEHHBIX PSI0B K BBIYHCICHHIO
MHTETPAJIOB, MPOU3BOIHBIX M pelIeHHI0 U (hepeHINATbHBIX YpaBHEHHUH.
Psin Jlopana. ['maBHas, npaBmibHas yacTs. Konbiio cxoxumoctu. Jlokasarts, 4To 001acTh cX0quMOCTH psfa JlopaHa ecTb KOJIBIIO.
JlokazaTp TeopeMy o paznoxeHuH ¢pyHKImU B psix Jlopana. Teopema o enquncTBeHHOCTH psina Jlopana.
Psanbl @ypobe
basuc nHa MHOkecTBe QyHKIMNA. CKasipHOE Npou3BeeHNe QYHKIMH 1 ero CBOWCTBa, OPTOrOHAIBHOCTD U HOpMa (DYHKIHMH.
0060061IEHHOE CKATSIPHOE TIPOU3BEICHHE C BecoM p. OCHOBHAs TPUTOHOMETpHYECKas cucTeMa (yHKIUH(10Ka3aTh eé
OpPTOTOHAILHOCTb ¥ BEIYUCIUTH HOPMBI BeeX GyHKIuit). BoiBectr hopmyiisl BerunciieHus kodpduimentoB dypbe 1o
MIPOM3BOJILHOI CHCTEME OPTOTOHANIBHBIX (DYHKILMI.
CpenHekBagpaTUYHOE OTKIOHEHHE. CXOAUMOCTh MOCIEA0BATENILHOCTEN U PSAAOB: PABHOMEPHAs U B CPEJHEKBAAPATUIHOM.
Jlokasatb skcTpeManbHOe cBoMcTBO MHOrouneHoB dypre. ToxnectBo beccens, HepaBeHCTBO beccens. YpaBHEHHE 3aMKHYTOCTH
(paBenctBo [lapceBans-Crekiosa).
Tpuronomerpuueckuii psit Pypoe, ero crpoenue. [lepuoamueckoe npoomwkenne. OcoOCHHOCTH CTPOSHHS
TpHUrOHOMeTprueckoro psia Pypbe i yeTHoH 1 HedyeTHOH ¢yHKimu. ["apMonnyeckas Gopma 3anmcu psina Oypee.
AMIUTHTYTHBIHN, 9aCTOTHBIN, (pa30BEIA criekTp. CKaIIpHOE MPOU3BEICHIE KOMIDICKCHO3HAYHBIX (pyHKIMiA. [loka3aTh, 9To
cucrema GpyHkimii {exp(inmx/1)} oproronanbHa Ha [-1,1] ¥ BeraucnnTh X HOpMBL. P @ypbe B KoMIUIEKCHOH (opme.
HNuterpan ®ypbe u npeodpasoBanue @ypbe
WnTterpan @ypse B KOMILIEKCHOH U AEHCTBUTEIbHOI hopme.
Brisectu dpopmyny uaTerpana @ypre B KOMIUIEKCHOH GopMe U B JeHCTBUTENBHON opMe.
HuTerpanpaOE ipeodpazoBanue, sapo. [IpeodpazoBanue dypoe.

MeTtoauyeckue MaTepuaIbl

12. YueOHO-MeTOAMYEeCKOE M HH(POPMALMOHHOE 00ecneyeHue JUCIUIJIMHBI:
OcHoBHasi iuTEeparypa.

1. MarasunnukoB JL.U. Beicmas maremaruka I. IlpakTukym mo nuHeWHOH anrebpe M aHATUTHYECKOU
reomerpun: YueOHoe nocobue / JI.M. Marazunuukos, A.JI. MarasunaukoBa; MuHucTepcTBO 00pa3zoBaHus
Poccuiickoit  @enepaunn, TOMCKMI ToCyZapCTBEHHBIM  YHMBEPCUTET CUCTEM  YIPaBICHUSA W
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paanosnekTpoHuku. - Tomck: TYCVYP, 2007. - 162 c. Ik3emmiaspsl Beero: 97:3k3.

2. I'puammon W.J. Jlunelinas anredpa. AHaIMTHYECKast TeOMETpHs (111 SKOHOMUYECKHUX CITeIIUaTbHOCTEN ).
Yuebnoe mocobue. / W.D. I'punmmon, JI.LA. I'yroa, JI.M. Marasunuukos, A.Jl. MarasuHHHKOBa,
®enepalibHOE areHTCTBO MO 00pa3oBaHui0, TOMCKHI rOCy1apCTBEHHBI YHUBEPCUTET CUCTEM YIIPABJICHUS U
paauosniekTporuk. - Tomck: TYCVYP, 2007. - 247 c. Ix3emmasapsl Beero: 103 Hk3.

3. Epoxuna A.Il. ,baiibakoBa JI.H. Briciias maremaruka B 3agayax W YNPaXHEHUSX C PEUICHUSIMH WU
otBetamu, 4acTh 3. M3matensctBo TYCVYPa, 2006 . - 138 €. Ix3eMmiisipsl Beero: 85 k3.

JonoiHUTeILHAS JIUTEpPaTypa.

1. MarasunnukoB JL.U. Breiciias maremaruka. JIuneliHas anreOpa W aHaJdWTHYECKas TeOMETpUs: yaeOHOe
nocobue / JLW. MarazunnukoB, A.JI. Mara3unaukoBa; MuHucTepcTBO o0Opa3oBaHus Poccuiickoit
@enepaunn (M.), ToMckuil rocynapCTBEHHBII YHHBEPCUTET CHUCTEM YIIPABICHUS U PATUOIEKTPOHUKU
(Tomck). - Tomck: TMIIJIO, 2003. - 176 c. Ix3emmasipbl Bcero: 179 sk3.

2. Byrpos f.C. Beicmias matemaruka: yueOnuk st By3oB: B 3 1. / S.C. byrpos, C.M. Hukonbckwuii; pe.
B.A. CamoBuuumii. T. 1: DneMeHTbl JIMHEHHOW ainreOpbl M AHATUTHYECKOHM T'€OMETpUHU.- 8-¢ W31,
crepeotir. - M.: JIpoda, 2006. - 284[4] c. Ixk3emmasapsbI Beero: 31 7k3.

[Tporpammuoe obecnieueHme

YMII u nporpammHoe o0ecrieueHue.
Ilpakmuueckue 3anamusa npogooANCA no y4eOHbIM nocoouam
1. MarasunnukoB JI.U. Beicmias marematuka I. [IpakTtukym mo mnuHeiHON anreOpe W aHaIUTHYECKOM
reomerpun: Yuebnoe nocoodue / JI.U. Marasunnukos, A.JI. MarasuaankoBa, MUHHCTEPCTBO 00pa30BaHUs
Poccuiickoit  ®@enepaunu, ToOMCKMII TroCyJapCTBEHHBIM  YHMBEPCUTET CUCTEM  YOpPaBJICHUS U
paanosnekTpoHuku. - Tomck: TYCVYP, 2007. - 162 c. Ik3eMnsipbl Bcero: 975k3.
2. Epoxuna A.Il. ,baiibakoBa JI.H. Bricmias maremaTuka B 3afadax U YINPaKHEHUAX C PELICHUSMHU H
otBetamu, 4acth 3. M3matenbctBo TYCVYPa, 2006 . - 138 €. Ix3eMmisipbl Beero: 85 k3.

3adanua Ha KOHMPOIbHbIE PAOOMbL U UHOUGUIYAIbHBIE 3A0AHUA NPUGCOEHDL 8 KANCOOM U3
CeOyIouuUX yueOHbIX NOCoOU
1. I'punmmnon M.D. Jluneitnas anreOpa. AHanuTuyeckas reoMeTpus (A1 SKOHOMUUYECKUX CIIeUaIbHOCTENN).
Yuebnoe mocobue. / W.D. I'punmmon, JLLA. TI'yroBa, JL.U. Marasunuukos, A.Jl. Mara3suHHHUKOBA;
denepabHOE areHTCTBO MO 00pa3oBaHut0, TOMCKHI rOCY1apCTBEHHBI YHUBEPCUTET CUCTEM YIIPABICHUS U
paguossiekTporukH. - Tomck: TYCVYP, 2007. - 247 c. Ix3emmasapsl Beero: 103 Hk3.
2. MarasunnukoB JL.U. Beicmas marematuka I. IIpakTukym mo nuHeiiHON anreOpe M aHaJIUTHYECKOM
reomerpun: YueOHoe nocobue / JI.M. Marazunnukos, A.JI. MarasunaukoBa; MuHHCTEPCTBO 00pa30BaHUs
Poccuiickoit  @enepaunn, TOMCKMH ToOCyZapCTBEHHBIM  YHMBEPCUTET CUCTEM  YIPAaBICHUSA W
paanosnekTpoHuk. - Tomck: TYCVYP, 2007. - 162 ¢. Ik3eMnsipbl Bcero: 975k3.

YMII u nporpaMmmHoe o0ecriedyeHue

DnekTpoHHbIe KOHCTIEKTHI 1iis criennainbHocTH 09.03.03 Ha obpaszoBarenbHoM nopTasie TYCVYPa:
Cemectp 1

[IpuxomoBckuit M.A. DNEeKTpOHHBIN KOHCIEKT MPAKTUYECKUX 3aHATUH Ui crienranbHoctr 09.03.03
http://edu.tusur.ru/publications/5906

Cemectp 2

Jlexuuu

[TpuxonoBckuit M.A. DNeKTpPOHHBIA KOHCOEKT JIeKIM 11 cienmaibaoctu 09.03.03

Yacts 1 http://edu.tusur.ru/publications/6051 (90 ctp)

Yacts 2 http://edu.tusur.ru/publications/6077 (64 ctp)

ITpuxonoBckuit M.A. DeKTpOHHBIN KOHCIIEKT NPAaKTUUECKUX 3aHATUN A cnenuransHoctr 09.03.03
Yacts 1 http://edu.tusur.ru/publications/6044 (78 ctp)

Yacrs 2 http://edu.tusur.ru/publications/6078 (34 ctp)
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