MHUHHUCTEPCTBO OBPA30BAHMS 1 HAYKH POCCHICKOMN ®EJNEPALIANA
QenepasibHOE rocyapcTBeHHOE O10DKeTHOE 00pa30BaTENLHOE YHPEXKAEHHE BBICILETO
npodeccroHanbHOro obpa3zoBaHHs

«TOMCKMI I'OCY JAPCTBEHHbBI YHUBEPCUTET CUCTEM YTIPABJIEHUS U PAIMODJIEKTPO-

HUKHW» (TYCYP)
7 YTBEPXIAIO
IMpop /op ng,yqeﬁlioﬁ paboTe
/i Ay IL. E. Tposn
« // » OF 2016 .

PABOYASI IPOTPAMMA YYEFHOM TUCHUIJIMHBI
MATEMATHUKA

YpoBenb 0ocHOBHON o0pa3oBaTeLHOM nporpamMmmel  OakanaBpuar
Hanpasaenue(s1) noaroroBkn (cneunaasnocrs) 09.03.01 «HMHbopmaTHka 1 BBIYHCIAMTENbHAS TEXHUKAY

Ipoduas(n) «ABTOMATH3MPOBAHHOE ynpaBlieHHe On3Hec-npoueccaMu U hUHAHCAMU»

®opma o0yyennst o4Has
Pakyabrer OBC (dakybTeT BHIMUCAUTENbHBIX CUCTEM)

Kadeapa OxoHomuueckoit maremaruku, undopmarnku u cratuctuky (OMHUC)
Kypc 1 Cemectp 1,2

YueOubiii nian nadopa 2013, 2015 roaa.

Pacnpenesienne paGouero Bpemenu:

ot (o] g} - w o o ® 1
o o al o =% 2| a o E =
Ne Bujbt yuebuoii pa6otni g g Sl 8 | g |8]|6& | ¢ o £ 3
s s | = = | = s 2 =
v v L -5 @ 9 @ @ m
o O OO0 [ |C|O |Q )
1. | Jlekuun 36 36 72 4acoB
2. | JlabopaTopHblie paboTbl 4acoB
3. | IIlpakTnyeckune 3aHATUS 36 54 90 4acoB
4. | Kypcosoii npoext/patdora (KPC) (ayanrop.) 4acoB
S. | Beero ayaHTOpPHBIX 3aHATHIA (Cymma 1-4) 72 90 162 4acoB
6. N3 Hux B uHTepakTUBHO#H opme 17 16 33 4acoB
7. | CamocrosiTesibHas padorta cryaenTos (CPC) 72 54 126 4acoB
8. | Beero (6e3 3k3ameHa) (Cymma 5,7) | 144 144 288 4acoB
Camocr. paboTa Ha NOATOTOBKY, cAA4Y JK- 4acoB
9 36 36
3amMeHa
10, O6wasn Tpy10eMKOCTh (Cymma 8,9) | 144 180 324 4acoB
(B 3a4€THBIX €AWHHLIAX) 4 5 9 3ET
3aver 1 cemecTp Jdud. 3auer He NpeJyCMOTPEHO

Jk3amen 2 cemecTp

Tomexk 2016
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
nportokot Ne 283  or« 5 » 5 2016 |

JIuer cornacoBaHui

PaGoygasi mporpamMma cocTaBjieHa ¢ ydeTtoM TpeboBannit GeepanbHOTO [ocymapcTBeHHOro 0Opaszosa-
TenpHOro cranjaapra Beicuiero oopasosanus (PI'OC BO) no HampaBI€HHIO MOATOTOBKH (ceumanbHO-
cru) 09.03.01 «MudbopMaTiKa H BRIYMCIUTENIbHAS TEXHUKAY, YTBEPKICHHOTO 12.04.2016, Ne §

paccMOTpeHa M yTBEP)KJE€HA Ha 3aceJanuu Kapenpsl «05» _Mas 2016 r., npotokon Ne _283 .

Pa3paGoT4uky JOUEHT Kadepbl MaTeMaTHKHU M ['punimon M.O.

5 7

3aBenyromui kadeapoil MaTeMaTHKK MarasunnukoBa A.JL.

e

PaGouyas porpamMMa corjacoBata ¢ paxyJIbTeToM, TPOGUIHPYIOLIeH 1 BBINyCKaroIeH kadeapamu
HaIpaBJIEHUst TOATOTOBKH (CTELHANbHOCTH).

Jlexan O®BC W Hctureuesa E.B.

3aB. npoQIMpyOLEH //
kadenpoit SMHUC Boposckoii KL.T.

3aB. BBITYCKAIOMEH %
kadenpoit DMHUC Boposckoit KL.I'.

DKCIEPTHI: y
npodeccop kadenpo (//

matemaruku TYCYP oS

Ensuos A.A.

JIOLeHT Kadeapsl Q& A 0
IMUC TYCVYP }\Q i Ilensmuna E.A.
/7 \Q
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1. Ieau u 3a7a4M JUCHMILIMHBI: 1IETbI0 Kypca «MaTemaTukay sBsieTcs npuoOpeTeHne CTyAeH-
TaMU HEOOXOJUMBIX MaTeMaTH4YEeCKUX 3HAHUN MO OCHOBHBIM pasjielaM BbICIICH MaTEeMaTHKH, OCBOCHHE
OCHOBHBIX MaTe€MaTHUYECKHMX IMOHITHM, UX B3aUMOCBA3E€H M pa3BuTus. M3yueHue 3TOro Kypca aact BO3-
MOXHOCTb CTYJIE€HTaM OBJIJIETh MOILHBIM anmnapaTroM, MOMOTAIUIUM aHAJIM3UPOBATH, MOJEIUPOBATh U
pelarh pa3IMyHble IPUKIAIHbIE HHKEHEPHBbIE U SKOHOMUYECKHUE 3ahauu. B 3amaun Kypca BbIciIed Ma-
TEMATUKU BXOJSAT: Pa3BUTHE AJITOPUTMHUYECKOTO M JIOTMYECKOTO MBIIUICHUS CTYJEHTOB, OBJIAJCHUE Me-
TOJAMH WCCIICIOBAHMS U PELICHUS MaTeMaTHYECKUX 3ajad, BEIPA0OTKA y CTYACHTOB YMEHHUSI CAMOCTOS-
TEJIBHO PACIIUPSTh U YIIIYOJIATh CBOM MaTeMaTUYEeCKUE 3HAHUS U POBOJUTH aHAJIN3 MPUKIIATHBIX 3a/1a4.

[Tpu m3yuenun paszznena «JIuHeitHas anreOpa» CTyIEHTHI MMEIOT BO3MOXKHOCTh PAacCMOTPETh OC-
HOBHBIE MTOAXO0/IbI K (POPMUPOBAHHUIO TUHEHHBIX MATEMAaTHYECKIX MOJIETICH, MPUMEHSIEMBIX B IKOHOMUYe-
CKHX, TEXHUYECKUX 3ajJjauyax U Ipyrux pasjaenax Marematuku. [lpu uzydyenuu pasgena «MartemaTH4ecKUi
aHaJIM3» CTYJIEHThl UMEIOT BO3MOKHOCTh PACCMOTPETh Pa3IUyHble (PYHKIIMOHAIbHBIE 3aBUCUMOCTH, 3a-
JaBaeMble B SIBHOM U HESBHOM BHJaX, B BHJIE MHTETPAJIOB, PAIOB U AU (HepeHINAIbHBIX YpaBHEHUH, U
MOHATh OCHOBHBIE MOAXO0/IbI K (POPMHUPOBAHUIO PA3IMUHBIX MOJIETICH, HCTIONb3YIOMIUX OHATUS U PE3yIib-
TaThl MATEMAaTUYECKOI'O aHAJIN3a, 3HaTh OCHOBHBIE €T0 aAJIFOPUTMBbI U YMETh IPUMEHSTh UX IPU PELLICHUU
SKOHOMUYECKHX, TEXHUUECKHX 33/1a4 U B IPYIUX JIUCLMILIMHAX, U3y4a€MbIX B YHUBEPCUTETE.

[Tpu u3y4eHnu 3Toro Kypca He0OX0AUMO TOBBIIIATH YPOBEHb (DYHIAMEHTAIBHOW MaTeMaTHu4eCKOn
MOATOTOBKU CTYAEHTOB IPU OJIHOBPEMEHHOM YCHJICHHH NPUKIIATHON 3KOHOMHYECKOW HANPABIEHHOCTH.
OOmmii Kypc MaTeMaTUKU SBIAETCS (QYHIaAMEHTOM MaTeMaTH4ecKoro oOpa3oBanHus nHxenepa. OH npu-
3BaH JaTh CTyJEHTaM HEOOXOAMMbIE 3HAHUSA, KOTOPbIE OyIyT UCIOJIB30BATHCS MPU U3YUYECHUU CIIeLHab-
HBIX JUCLHUIUIMH.

2. Mecto qucuuniauabl B cTpykrype OOII: MmaTemaTka OTHOCUTCS K 0a30BOM YaCTH IUCHUILINH
b1.5.10. [lns ycBOeHUS Kypca MaTeMaTHKU CTYJCHTHI JOJDKHBI XOPOIIO 3HATh CIEAYIOIINE Pa3aeibl dJie-
MEHTapHOI MaTeMaTUKH: apudmMeTnyecKkue onepanuu Haja JeHCTBUTENbHBIMU YHCIaMHU, IPeoOpa3oBaHue
anreOpanvyecKux BBIPAXKEHUH, pellieHue YpaBHEHUI U HEPAaBEHCTB, CBOMCTBA U I'pa)MKU OCHOBHBIX 3JIe-
MEHTapHbIX (QyHKIUH, npeoOpa3oBanue rpadukoB GyHKIUNA. MaremaTuka siBisercs GpyHIaMeHTOM 00-
pa3oBaHus No crneuuanbHocT «MHPOpMalMOHHBIE CUCTEMBI U TeXHOJIoTHKW». OHa pU3BaHa J1aTh CTY-
JeHTaM MaTeMaTHYeCKU ammapar, KOTOPbIi OyJIeT HCIOIb30BaThCs B JabHEHIIEM MPU U3YYCHHUH THC-
IUTUTAH 0a30BOro 1uKia «Pusnkay, «XumMusy», « Teopus BEposSTHOCTEH U MaTeMaThuiecKasi CTaTUCTHKAY,
a TakKe MpHU U3y4eHUU AMCLUUILINH NPOo(eCcCHOHANTBHOTO HUKIA «DKOHOMUKa», «HpopMaTukay, «Dnek-
TPOTEXHHKA, AIEKTPOHUKA U CXEMOTEXHUKa», «MareMaTuueckre MeTo/Ibl UCCIIEIOBaHMsI cuctem», «Ma-
TeMaTU4YecKre MEeTObl B MH(POpPMaTHKe», B y4eOHO-HCCIIEI0BATEIbCKOW U HAYUYHO-UCCIIEA0BATEILCKOM
pabore.

3. TpeGoBaHusi K pe3yJIbTaTaAM OCBOCHHS TUCHHUIINHBI:
OK-7 «BBIIIyCKHUK JOJIKEH OBJIAZETh CIIOCOOHOCTBIO K CAMOOPraHU3alMy ¥ CaMO0Opa30BaHUIO;

B pesynbrare n3ydeHuss AMCUUIIINHBI CTYIEHT JOJIKEH:
3namsb: OCHOBHbBIE TIOHATUS W METOJbl JIMHEHHOW anreOpbl U reOMETpUHU, MaTeMaTUYeCKOro aHalu3a,
BKJIFOYAsl Psifibl, OOBIKHOBEHHBIX UG (dEepeHNaTbHbIX YPaBHEHUH, CHIOIb3YIOLIMeCS IPU U3ydYeHUil 00-
LIETEOPETUYECKUX U CHEUAIbHBIX JUCIUIUIUH U B SKOHOMHUYECKON IIPAKTHKE;
Ymemsp: npuMeHATs MaTEMaTHUECKHE METOJBI JUUIS PELIECHUS MPAKTUUYECKUX 3a7ad U IO0JIb30BaThCs MPU
HEOOXOUMOCTH MaTeMaTHIECKOM JINTepaTypoOil.
Bnaoems: meronamu pelieHus 3a1ad JIMHEHHONW M BEKTOPHOM anreOpbl, aHATUTHYECKOW TeOMETpHH,
nuddepeHIMaTbHOTO U UHTETPAIBHOIO UCYUCIEHUH (YHKIMM OJHOW M MHOTHX NEepeMeHHBIX, nudde-
PEHLIMATBHBIX YPAaBHEHUH, TCOPHH PSAAOB M OCHOBAMH TEOPHH (DYHKIIMH KOMIJIEKCHON TEpEMEHHO.
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4. O6beM TUCHMITIIMHBI U BUABI Y4eOHON pabOThI

0611135{ TPYAOCMKOCTE JUCHUIIIMHBI COCTABJIACT 9 3a4CTHBIX €AUHUII.
Bun yue6HOit paboThl Beero 4acos - geMeCTpLI
AyauTopHble 3aHATHS (BCEro) 162 72 90
B tom uncae: - - -

Jlexuyu 68 36 36

JlabGopaTopusle pabots! (JIP)

[Tpaktryeckue 3anstus (113) 78 30 48

Cemunapsl (C)

Komnoksuywmsl (K) 4 2 2

Kypcogoit mpoekt/(paboTa) (ayAuTOpHAS HArpy3Ka)

Jlpyaue 6udvl ayoumopHhoii pabomoi

KontpomnsHsie paboThl 8 4 4

CamocTosiTe1bHasi padoTa (Bcero) 126 72 54

B ToMm gmcie: - - -

Kypcogoit mpoekt (pabota) (camocTosiTensHast paboTa)

PacuerHo-Tpaduyeckue paboTHI

Pedepar

Hpyeue 6udvl camocmoamenvroi padombl

V3ydeHne TeOpeTHYECKOr0 MaTepuaa, MOAr0TOBKA K paKkTHYe- 30 2

CKHM 3aHSATHSIM

ITonroToBKa K cCEeMHHApaM, KOJUIOKBUYMaM 20 16

Pemenne 3amau. [logroroBka Kk KOHTPOJIBHBIM paboTam 22 12

By npoMexXyTOYHOM aTTecTaluy — SK3aMeH 36 36

O061ast TPYJI0EMKOCTh Yac 324 144 180
3auetnpie Enunuiel TpygoeMkocTu 9 4 5

4
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5. Conepsxkanue IMCHUNITHHBI
5.1. Pa3zaennl IMCUMILIMHBI U BUABI 3AaHATHNA

. & S| B
; £ .1 B8 e E | e
No 5 i E E = =0 | & 5| = | ®Popvupyembie
HaunmenoBanue pazaena AUCHUTUIMHBL g SIS 8, = a Ay e X E8 KOMITCTCHIINH
n/m é S 3 =5 s 8[5 o % (OK, TIK)
= i £ E < 5 >
&z O R
1. | DmemeHTHI TUHEIHOW anreOpbl: MaTPHILIBL, ONpeie- 5 4 12 21 OK-7
JIMTEIH, JTIMHEWHBIE TPOCTPAHCTBA.
2. | DneMeHTHI IMHEHHOH anreOphl: CUCTEMBI IMHEHHBIX | 6 6 14 26 OK-7
YpaBHEHHH.
3. | DieMeHTHl BEKTOPHOI anreOphl M aHATUTHYECKON 3 4 8 15 OK-7
TEOMETPUH.
4. | DneMeHTHI TMHEWHOH anreOphl: TMHEHHbIe orepaTo- | 6 4 8 18 OK-7
PBI M KBaJIpaTHYHbIe (POPMBL. DIIEMEHTHI TEOPHU
MHOTOWICHOB.
5. Beenenne B ananms 5 4 10 19 OK-7
6. | duddepennmanpHoe ncuncieHne QyHKIIUN OTHOMI 9 8 20 37 OK-7
MIEPEMEHHOM
7. | AuddepennumanpHoe ncuncieHne QyHKIUN MHOTHX | 4 4 4 12 OK-7
MIEPEMEHHOM
8. | KommuiekcHple yncra. 4 4 4 12 OK-7
9. | UHTerpanpHOe HcUycIeHUE (GYHKIIUU OTHOM TIepe- 8 12 14 34 OK-7
MEHHOI
10. | O6pIKHOBeHHBIE TH(depeHIIaTbHBIC YPaBHEHU 10 12 14 36 OK-7
11. | Yucnossle, QYHKIIMOHAIBHBIC W CTCTICHHBIC PSIBI 8 12 14 34 OK-7
12. | JIBOiiHBIC HHTETPATIHI. 2 2 4 18 OK-7
5.2. Conep:xanue pa3iesioB JUCUMILIMHBI (110 JEKIMIM)
Ne Hanmenosa- Tpymoem- dopmMupyemble
HHC pa3ac- Co,uep;xaHHe pas3aciioB KOMIICTCHII NN
n/m KOCTb (4ac.)
JIOB (OK, TIK)
Cemectp 1
1. Martpuusl 1 Martpuupl 1 nedcTBus Haj HUMU. Onpenenurens NopsaKa 5 OK-7
ompeznenureny. | N. MuHOp M anreOpandeckoe MOMOJHEHHE. Buruncienne
Jluneitnbie onpenenureneii. OOparHas MaTpura. Pemenne MaTpUIHBIX
BEKTOPHBIC ypaBHeHHH. JIMHEIHO 3aBHCUMBbIE U IMHEITHO HE3aBHCHUMBbIE
MPOCTPAaHCTBA | CHCTEMBI BEKTOPOB. JIMHeWHbIE ITpocTpaHCcTBA. ApudMeTH-
4eCKUE BEKTOPHBIE MPOCTPaHCTBA. ba3uc M KOOpAMHATEL
2. | Cucremsl ju- Panr marpunel. Teopema o 6a3ucHoM MuHOpe. CHCTEMBI 6 OK-7
HEIHBIX ypaB- JIMHEHHBIX anreOpanveckux ypaBHeHui. Kiaccuduxanms
HEHUH cuctem. Teopema Kponekepa-Kanemnu. Pemenue ompene-
JICHHBIX CcHCTeM. MaTpHuuHBIl CIIOCOO pEemeHUs CUCTEM
TUHEeNHBIX ypaBHeHU. Metox Kpamepa u merton ['aycca
pelIeHUs] CUCTEM JIMHEMHBIX ypaBHEHU. Pelienue Heonpe-
JeneHHbIX cucteM. OJHOPOJHBIE CHCTEMBI JIMHEHHBIX
YpaBHEHHH.
3. | DmemeHTHI CkansipHOe, BEKTOPHOE U CMELIAHHOE IPOU3BEIEHUS BEK- 3 OK-7
BEKTOPHOMI TOpOB. YpaBHEHHUS KpUBOH Ha miockocTu. IlonspHas cuc-
anreOpsl 1 Tema KoopauHar. IIpsiMast nuHHMSA Ha IIocKocTH. KpuBble
AQHAJIMTUYECKOH | BTOPOTO IMOpsiJKa. Y paBHEHUE TIOBEPXHOCTH B IPOCTPAHCT-
TreOMEeTpUH Be. IInockocts. Ilpsmas B mpoctpanctse. IloBepxnocTH
BTOPOT0 MOPSI/IKa: KAHOHHYECKHE YPaBHEHHUSL.
4. | Jluneiinsie Jluneitnslit onepatop U ero marpuna. CoOCTBEHHBIE YHCIIa 6 OK-7
onepaTopsl, 1 cOOCTBEHHBIC BEKTOPHI JIMHEWHOTO omeparopa. Ksaapa-
KBajipaTuuHble | TW4HbIe (GopMbl. [IpuBeneHne kBaapaTHIHOH (opMbI K
thopMmBI raBHbIM ocsiM. [leiicTBust ¢ MHOrowieHamu. Teopema besy
u ee cinenctBus. OCHOBHas TeopeMa anreOpswl. Llenbie kop-
HH MHOTOUJICHOB.
5. | Benenue B [onstre pynkunu. CnoxxHas u odparHas pyHkmu. [Ipe- 5 OK-7
aHaJIM3 Jen nocienosarensHocTd. [Ipenen gyukuun. TeopeMsl o
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npenenax. HenpepoiBHOCTH pyHKIMH. Toukn pa3peiBa
dynkuu. CBoiicTBa HEMPEPHIBHLIX (QYHKIUH. [TepBhIit u
BTOPO 3aMeuaTeNbHbIC MPEIEibl U UX cliecTBU. becko-
HEYHO MaJIble U OeCKOHEYHO Oombine GpyHkuuu. CpaBHe-
HHUE OCCKOHCYHO MANBIX (PYHKIUH, MOPSTOK MaJOCTH.
I'maBHast yacTh OECKOHEYHO MaJIol (YHKIIHH.

Terpaibl

CMBICJI. Beluncienue ABOMHOIO HHTErpaa B 1€KapTOBOU
CHUCTEME KOOPIHHAT.

6. | Auddepenuu- | [lonstue npousBogHoi pyHkuuy. ['eomerpuueckuii, Mexa- 9 OK-7
aJbHOE UCUUC- | HUYECKUU U SKOHOMMYECKUI CMBICI IPOU3BOAHON. [Ipous-
nenue QyHK- BOJIHAs CJIOKHOW 1 oOpaTHOW GyHKIMH. [TpaBuiia BerymC-
L[UHN OHOM JIeHust Tpou3BoAHbIX. Tabmuua npousBoanbIX. Juddepen-
epeMeHHO mupyemMast GyHKIus u ee nud depennuan. IHBapuaHTHOCTD
thopmer muddeperimana mepsoro nopsiaka. [IponsBoaHsie
BBICIIHX ITOPAIKOB. OCHOBHBIC TeopeMsblI uddepernnans-
Horo ucuucinenus. Ilpasuno Jlonurans. MOHOTOHHOCTE U
TOYKH 3KcTpemyMa (pyHKImn. Bermykiiocts rpaduka QyHK-
mun. Touku eperuba. AcumntoTsl. [TomHOE HccnenoBanne
(yHKIIMM ¥ TOCTpOEHHE rpaduKa.
Cemectp 2
7. | Auddepenuu- | IlonsTue yacTHOM npou3BoaHON 1 Auddepennnana GpyHk- 4 OK-7
anpHOE ncuuc- | nuu. [IponsBonHsie 1 quddepeHnnansl BEICINX TOPSAKOB.
nenue QyHK- OkcTpeMyM (YHKIIMH HECKOJIBKHIX IepeMeHHbIX. Heooxo-
IIMH OJTHOU 1 JVIMBIE M IOCTAaTOYHBIE YCIOBUS IKCTpEMyMa. Y CIIOBHBIH
MHOTHX TIepe- sKkcTpeMyM. HanMeHbiee 1 HanOonbIee 3HaYeHUST (PyHK-
MEHHBIX M B 00J1aCTH.
8. Kommekcuple | JleHCTBHSA ¢ KOMIUIEKCHBIMA YHCIIaMU B alNre0pandeckoi u 4 OK-7
qucIa. TpuroHomeTpuueckoii popmax. Bo3BeneHue KOMIIIEKCHOTO
qHcia B CTENIEHb U U3BJICUCHHE KOPHS M3 KOMIUIEKCHOTO
quca.
9. | UnrerpansHoe | Heompenenenusiii uarerpan. [IpaBuia nHTErpupoBaHus. 8 OK-7
HCUHUCIICHHUE Tabauua uaterpanos. [logseaenue mox 3uak auddepeH-
¢byHKIMH 011- ruana. HTerpupoBanue no yactsaM. MHTerpupoBaHue
HOI1 IepeMEH- npocreimux apodeii. lHTerpupoBaHue panyroHalbHbIX
HOH Ipobeii. IHTerpupoBanye HpparoOHAIBHBIX M TPUTOHO-
MeTpuieckux QpyHkuni. HecoOcTBeHHbIE HHTETPAIBI C
GeckoHeuHBIMH TIpesiesiaMy. HecoGcTBeHHBIC HHTETPAIIBI OT
HEeOoTrpaHMYEeHHBIX (QyHKIMH. [Ipr3HaKy cxomuMocTn He-
COOCTBEHHBIX HHTETPAJIOB.
10. | OOBIKHOBEH- JuddepeHnnanbHpie ypaBHEHUS TIEPBOTO MOPsIKA. Y paB- 10 OK-7
Hble U de- HEHUS C pa3feisionuMucs IIepeMeHHbIMU. JInHelHbIe
peHINANbHBIE ypaBHEHHs. YpaBHEHHUs B MOJIHBIX quddepeHimanax.
YpaBHEHHUS YpaBHEHUS BBICIINX HOPSIKOB, JOITyCKAIOIINE TOHIKEHHE
nopsaka. Jinneiinsie aud hepeHnnanbHbIX ypaBHEHHUH 110~
psanka N. CucTeMbl IMHEHHBIX TUQQEepeHIHANTbHBIX YpaB-
HeHuil. Jluddepennpanprble ypaBHEHUs! B 9KOHOMHKE.
11. | Ywucnossle, Uucnossie psiabl. CXOAUMOCTh B CyMMa psifia. AGCOMOTHAS 8 OK-7
(yHKIIMOHATB- | M yCIOBHAs CXOAMMOCTh. HeoOXxommuMoe ycinoBre cXoau-
HBIC U cTeTeH- | MocTu. CBoiicTBa abCOMIOTHO cxomsmmxcs psanoB. [Ipu3Ha-
HBIC PSIIIBI K1 a0COJIIOTHOM CXOMMOCTH. 3HAKOUYEPEIYIOIHUECs PSIIbI,
npusHak JleitOnnna. @yHKMoHanbHbIE psiybl. O0IacTh
cxoaumoctu. PaBHoMepHas cxonumocts. [Tpusnak Beliep-
mrpacca. CBOICTBa paBHOMEPHO cxonsmuxcs psnos: Cre-
neHHble psael. Teopema AGens. Psn Teinopa. [pumoxe-
HHUE CTETIEHHBIX PSIOB K MPHOIMKEHHOMY BBIYHCICHHIO
3HaYeHUH QYHKIINI 1 HHTETPaJIOB.
12. | JIBoiiHble UH- OnpezneneHne IBOMHOTO HHTETpaja U €T0 TEOMETPHYECKUH 2 OK-7

R
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5.3. Pa3nenbl AMCUMILVIMHBI M MEKIMCUMILIHHAPHBIE CBSA3HU ¢ 00eceYnBAIMMU (MPeIbIyIMM)
U o0ecneynBaeMbIMU (MOCIEAYHOINMMHU) TUCHUIITIMHAMMA

Ne HaumeHnoBanue obecrieyu- No Ne paznenoB qaHHOM TUCHMILIMHBI U3 TA0JL.5.1, 11T KOTOPBIX
/o BaeMbIX (MOCIETYIOLIHX) HE00X0IMMO M3yueHHe 00eCeUnBaIOMINX (IPEABIIYIINX) U
JIUCIATUINH obecreunBaeMbIX (TTOCIEIYIOIINX ) TUCITUTIIINH
1 2 3 4 5 6 7 8 9 |10 | 11 | 12
1. | ®muxa + + + + + + + + + +
2. | Xumus + + + +
3. | UndopmaTuka + + + + + + +
4. | IlporpaMMmupoBaHue + + + + + +
5. | BeraucouTenpHas MaTeMaTHKA + + + + + +
6. | DxoHOMHKA + + + + + + + + +
7. | Teopus BeposTHOCTEH 1 MaTe- + + + +
MaTUyYecKas CTaTHCTHKA
8. | Teopus cucTeM M CUCTEMHBII + + + + + + + + + +
aHam3
9. | JuckperHas maTeMaTHKa + +
10. | MoaenupoBaHue CUCTEM + + + + + + + + +
11. | MaremaTHYecKrue METObI HC- + + + + +
CJICJIOBAHUSI CHCTEM
12. | MaremaTuuecKas JIOTHKa U T€O- + + + + + + + + + +
pUsl AJITOPUTMOB
13. | YuebHO-HcCcnemoBaTeNbCKas pa- + + + + + + + + + + +
bora
5.4. CooTBeTcTBHE KOMIIETEeHIMI, GOPMUPYEeMBbIX NPH U3Yy4YeHUH AUCHUILIMHBI, 1 BU0B 3aHATHI
Ilepeuenn Buapbl 3anatuit DopMBbI KOHTPOIIA
KOMITETCHIIUH JI Jla6 | IIp. | KP/KII | CPC
OK-7 + + OTBeT Ha NPaKTHYECKOM 3aHATUH, ceMuHape. On-
poc Ha sneknuu. [Iporepka koncnekTa. Komoksu-
ym. KoHTposbHast pabora. DK3aMeH.

JI — nexuus, [Ip — mpakTHueckue U ceMMHapcKue 3anartus, JIab — naboparopusie padotsl, KP/KII — kyp-
coBast pabora/mpoext, CPC — camocrosTenbHas paboTa cTyieHTa

6. Metoabl 1 (popMbI OPraHu3annu 00y4eHust
TexHoaornu HHTCPAKTUBHOI'0 oﬁyqe}mﬂ MPpH pasHbIX (])opMax 3aHATHI B yacax

IIpaxTuue-
®opwbt | Texuun ckue/cemuHa | TpeHHHr Bee-
MeTto bl (uac) peie Mactep- ro
3aHsaTus KJ1ace (Jac)
(gac)
[Ipe3eHTanuu ¢ UCMOJIB30BAHUEM CIIANUIOB 11 11
PaGota B xoManae 4 4
«Mo3roBoii mTypm» (araka) 2 2
Pa6ora B rpynmax 2 2
BeicTymienue B poiu 00y4aromero, 4 4
3aaHus HA CAMOCTOSITEIBHYIO padoTy 8 8
Tector 2 3
WToro MHTEpaKkTUBHBIX 3aHITHH 11 22 33

7. JIabopaTOpHBIi NPAKTUKYM HE IPEIYCMOTPEHO
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8. IIpakTHyecKue 3aHATHSA (CEMHHAPDI)

Ne
n/n

No paznena auc-
LUTUTAHEI 13
Tabm. 5.1

TeMaTnka MpaKTHYECKHUX 3aHATHI (CEMUHAPOB)

Tpyno-
€MKOCTh
(dac.)

KommereHmun
OK, IIK

Cemectp 1

1.

Martpuiibl u AeicTBUs Haa HUMH. OTpeeuTeb mopsiaka n.
Brruncienue onpenenureneit. O6patHas matpuuna. Perienue
MAaTPUYHBIX YPABHCHUI.

OK-7

JIMHEWHO 3aBUCUMBIC M JIMHEHHO HE3aBUCHUMBbIE CUCTEMBI BEK-
TOPOB. JIuneinbie IIPOCTPAHCTBA. bazuc u KOOPpAWHATEI.

OK-7

Panr matpunsl. Teopema o 6asucHOM MuHOpe. CucTeMsl Jin-
HEeWHBIX anredpanyeckux ypaBHeHud. Knaccudukanms cuc-
teM. Teopema Kponekepa-Kanennu. Pemenue onpeneneHHbIx
cucteM. MaTpUYHBINA CTIOCO0 PEIIeHHS CUCTEM JIMHEHHBIX
ypaBHenuil. Meton Kpamepa. Pemenue HeonpeneneHHbIX
cucteM. Meton I'aycca pelieHus: CUCTEM JIMHEMHBIX ypaBHe-
HUM. PereHne cucreM 0AHOPOJHBIX JIMHENHBIX YPAaBHEHUI.

OK-7

Anrebpa reoMeTpru4ecKux BeKTopoB. CKasIpHOE, BEKTOPHOE,
CMEIIaHHOE NPON3BeACHNUs BeKTOpoB. [Ipsmast muHus Ha
mnockocty. IInockocts. Ipsimast B npoctpancrse. [lonspras
cucreMa KoopauHaT. KpuBsle BTOpPOro nopsjka.

OK-7

JluneitHbI# onepaTop u ero MaTpuna. CoOCTBEHHbIE YHCTIA U
coOCTBEHHBIC BEKTOpA JIMHEIHOTO omnepaTopa.

OK-7

@OyHkuum: 001acTh ONpeeNeH s 1 OCHOBHBIE dJIEMEHTapHBIC
cBoiictBa 1 rpaduku. CnoxHas ¢pyHkuus. [locnenoBareis-
HOCTb U ee npezed. [penen pynkunu. Beraucnenue npene-
JI0B. HenpephIBHOCTD (h)YHKIIMK M TOUYKH Pa3pbiBa ()yHKIHH.
BeckoHeuHo Maiibie U OeckoHeuHO Oombiiue GyHkipm. Cpas-
HEHHE OECKOHEYHO MaJIBIX.

OK-7

[MpousBonHas ¢pyHkIMH. Beraucnenne mpon3BoaHBIX U O -
(eperHmanoB GpyHKIHUH. Beraucienne npon3BoIHBIX BBICIINX
mopsiakoB. [Ipasumo Jlomurans. ViccnenoBanue GyHKINN Ha
MOHOTOHHOCTB M 3KCTpeMyM. HaxoxieHne nmpomMexxyTKoB
BBIITYKJIOCTH Tpaduka GpyHKInM 1 Touek nepernda. Haxox-
JeHue acuMnToT rpaduka Gpynkunu. [lonHoe uccnenoBanue
(GYHKIMK ¥ IOCTpOeHHE rpaduka.

OK-7

Cemectp 2

Brruncnenue 4acTHBIX MPOM3BOAHBIX U AU depeHinanon
(YHKIMM HECKOJIBKHX MepEeMEHHbIX. BbIUMCICHNE YaCTHBIX
MPOU3BOJHBIX BBICHINX MOPAAKOB. HaxoxxaeHne sxkcTpeMmyma
(GYHKIMM HECKOJBKHX MepeMeHHbIX. HaxoxkieHne yclioBHOTO
9KCTpeMyMa (pyHKIMHM HECKOJIBKMX TIepeMeHHbIX. Haxoxe-
HHE HaMMEHBIIIET0 U HauOoJIbIero 3HaueHNH QyHKIUK He-
CKOJIBKHMX MIEPEeMEHHBIX B 00JIACTH.

OK-7

JleficTBHS ¢ KOMIUICKCHBIMHU YHCIIaMU B aJIreOpandecKoil u
TpUroHoMeTpHuueckoii popmax. ['eomerpudeckuii cMpIca
KOMILIEKCHBIX 4yKcel. Bo3BeaeHne KOMIUIEKCHOTO YHCia B
CTENEHb U U3BICUCHHUE KOPHS U3 KOMIUIEKCHOTO YHCTIA.

OK-7

10.

Brruncnenue HeonpeeeHHBIX HHTErPaioB METOJaMH MO~
BeleHHs 1o 3HaK JuddepeHuana 1 UHTErpupoBaHuUs 110
yacTsM. VIHTerpupoBanye paliMOHAIbHBIX HEKOTOPBIX Uppa-
[MOHANBHBIX U TpUTOHOMeTprYecknX (GyHKmi. Hecobert-
BEHHBIE HHTETPaJB! 1-r0o 1 2-Tr0 poja.

14

OK-7

11.

10

HuddepernnansHaeie ypaBHEHUS IIEPBOTO TOPSIIKA. Y paBHE-
HUS C pa3AeAIONIIMHCS TIepeMeHHBIMU. JINHEeHHbIEe ypaBHE-
HUS. YpaBHEHUS B MONHBIX Auddepernnanax. JInneitnpie
muddepeHnranbHbIe YpaBHEHUS TOPAIKa N C IOCTOSHHBIMU
ko3 punmenramu. CHCTEMBI JTMHEWHBIX AU PEepeHIINATBHBIX
YpaBHEHHUI.

12

OK-7

12.

11

UYucnossle psiapl. AOCONIOTHAS M yCIOBHASI CXOAMMOCTb. Mc-
CJIe/IOBaHME PSAOB HA a0CONIIOTHYIO U YCIOBHYIO CXOJUMOCTH
(npusHaku cpaBHeHus, J'Anambepa, Komw, Jleiibunna).

12

OK-7

2
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OyHKIMOHANBHBIE Psabl. O0IaCTh CXOMUMOCTH (DYHKIIHO-
HallbHOTO psiga. PaBHoMepHas cxonumocts. [IpusHak Beii-
epmTpacca paBHOMEPHOI cXoauMOoCTH psifoB: CTereHHbIE
PAIBL, paIuyc U UHTEPBAJ CXOAUMOCTH CTEIIEHHOTO PsAAa.
Psin Teiinopa. [IpuiioxxeHue CTENeHHBIX PSIOB K TPUOITH-
YKEHHOMY BBIYMCIICHUIO 3HAYSHUH (DYHKIMH 1 HHTETPaJIOB.

13.

12

HUIO TuIonIaiel Guryp u oObeMoB Tell.

Brruncienue 1BoitHOTO HUHTErpajia B Z[eKapTOBOfI CUCTEMC
KOOpAHuHAT. HpI/IﬂO)KeHI/IH JBOMHOTO HUHTETpaia K HaXO0KC-

OK-7

9. CamocTosiTesibHasi padoTa

Ne
n/n

Ne paznena
JVCIUTITHHBI
n3 1abi. 5.1

Temarnka caMOCTOSTETHHOM paboThI
(Oemanuzayus)

Tpyno-
€MKOCTh
(dac.)

Kowmrre-
TEHIINHN
OK, IIK

KOHTpOJIL BBIIIOJTHCHHA

paboTsI (Ompoc, Tecr,
JIOM.3aJJaHue, U T.]T)

Cemectp 1

1.

N3yuyeHune TeopeTnueckoro Marepuania, mo-
TOTOBKA K MPAKTUYECKUM 3aHSITHIM. TeMbI:
Martpuusl u neiictBus Hag HUMH. Onpene-
nuTenb nopsaaka N. O0parHas marpuiia. Pe-
[IeHHE MAaTPUYHBIX ypaBHEHUH.

Pemenne 3a7a4 1mo Bcem TeMaM, ITIOJrOTOBKA
K KOHTPOJIbHOI1 pabore.

OK-7

Onpoc Ha NpaKTHYECKUX
3aHATHAX. KoHTponpHas
pabora.

N3ydenne TeopeTHIeCcKOro MaTepuana, mo-
TOTOBKA K MPAKTHYECKUM 3aHATHSIM. TeMbl:
JluneiiHple IpocTpaHCcTBa. ApupmeTnde-
CKHE BEKTOPHBIC U €BKIMIOBHI IPOCTPAHCT-
Ba. JInHEHHO 3aBHCHUMBIC U IMHEHHO He3a-
BHCUMEIE CHCTEMEI BeKTOpOB. basuc u xo-
OpJIUHATHI.

Pemienue 3amad mo BceM TeMaM.

OK-7

Omnpoc Ha MPaKTHYECKHX
3aHATHAX. KoHTpOoJbHAs
pabora.

H3ydyeHue TeOpeTHIECKOro MaTepHaa, noi-
TOTOBKA K MIPAKTUYECKUM 3aHATHAM. TeMBI:
Panr matpuipsl. Teopema o 6a3uCHOM MHHO-
pe. CrucTeMbl TUHEHHBIX adreOpanyecKux
ypaBuenuil. Knaccudukanus cucrem. Teo-
pema Kponekepa-Kanennu. MatpuuHsblii
CIOCO0 PEIIeHHsI CHCTEM JIMHEHHBIX ypaB-
Henuil. Meton Kpamepa u merox [Naycca
pellIeHNs CUCTEM JINHENHBIX YpaBHEHUII.
Pemenne oqHOPOIHBIX CUCTEM JTHHEHHBIX
YpaBHEHHUH.

Pemrenue 3ama4 mo BceM TeMaMm, MOJrOTOBKA
K KOHTPOJIbHOII pabore.

14

OK-7

Onpoc Ha NPaKTHYECKUX
3aHATHIX. KoHTponpHas
pabota. UaauBuIyasb-

Hoe 3aj1aHue. Komioksu-

YM.

CamocTosaTenpHOe u3ydueHue TeM: Anredpa
reOMETPUUYECKUX BEKTOPOB. IIpsimast nuHus
Ha mockoctu. [Tnockocts. IIpsmas B po-
crpancTBe. Kpussle BToporo nopsiaka. Ilpu-
BEJICHUE YPABHEHMsI KPUBOM BTOPOIO I10-
psizka K kKaHoHH4YeckoMmy BHIY. [loBepxHO-
CTH BTOPOTO TIOPSAKA.

WzyueHne TeopeTHyeckoro Marepuaina, moj-
TOTOBKA K ITPAKTHYECKUM 3aHATHAM. TeMbl:
CkansipHOe, BEKTOPHOE, CMEILIAHHOE MTPOU3-
BEJICHNA BEKTOPOB.

Pemenne 3ama4 mo BceM TeMaMm, MOATOTOBKA
K KOHTPOJBHOU paboTe.

OK-7

Onpoc Ha MPaKTHYECKUX
3aHATHIX. KoHTpOonbHAS
pabora.

V3y4enue TeopeTHUECKOr0 MaTepuaa, moj-
TOTOBKA K IMPAKTUYCCKUM 3aHATHUAM. TeMsr:
Jluneitnslit onepaTtop u ero matpuna. Co6-
CTBEHHBIE YHCJIa K COOCTBEHHBIE BEKTOPBI
JMHelHoro oneparopa. KBanparuyuHsle
¢dopwmsl. [IpuBenenue kBaapaTuaHoi GopMbl

OK-7

Onpoc Ha MPaKTHYECKUX
3aHaTUAX. KoHTpOonbHas
pabora.
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K TJIaBHBIM OCsIM. JISHCTBHS ¢ MHOTOYJICHA-
mu. Teopema besy u ee cnenctBusi. OCHOB-
Has Teopema anreopsl. [lensie KOpHE MHO-
TOYJIEHOB.

Pemrenue 3aaa4, moAroToBKa K KOHTPOJIBHOMN
pabore.

CaMocCTOSITeNIbHOE N3yUeHHE TEOPETUIECKO-
ro marepuaia. Tembl a11eMeHTapHble QyHK-
IIMH, UX CBOMCTBA U Tpa)Ku; CIOKHAS
(yHKIHS; TIOCIIeI0BATENILHOCTH: apupMe-
THUYECKasl ¥ FeoMeTpudecKas Iporpeccum,
3JIEMEHTHI TEOPHU MHOXKECTB.

W3yueHne TeopeTHIecKoro Marepuana, moa-
TOTOBKA K NMPAKTHYECKHUM 3aHATHAM. Perre-
HHE 3a/1a4, TOJIr0TOBKA K KOHTPOJIBHON pa-
6ote. Temsr: [Ipenen mocaen0BaTeNEHOCTH.
IIpenen ¢pynkunu. [lepsrrii, BTopoii 3ameda-
TeJbHBIE Ipeensl U Ux cienactaud. Hempe-
PBIBHOCTh (DYHKIIMU M TOUKHU pa3pbiBa
¢ynkuyn. beckonedHo masble n GeckoHed-
HO Oonbuire GpyHkimu. CpaBHeHHE OecKo-
HCYHO MaJIbIX.

Pemmenne 3aa4d o BceM TeMaM, MOArOTOBKA
K KOHTPOJIbHOM pabore.

10

OK-7

Onpoc Ha NpaKTHYECKUX
3aHATUsX. KoHTpOsbHas
pabora.

H3ydeHne TeopeTHYeCcKOro MaTepuaa, moj-
TOTOBKA K MPAKTUYECKHUM 3aHATHAM. Pente-
HHE 337124, MOJrOTOBKA K KOHTPOJIBHOI pa-
6ote. Temsr: [IponsBomnas u quddepennn-
an ¢yakuuu. [IponsBoassie U nuddepeH-
[HAJTBI BBICIIUX MOpsaKoB. [Ipasuito Jlonu-
Taiisi. MOHOTOHHOCTB M 3KCTpEeMYM (yHK-
uid. Beimykiiocts rpaduka yHkumu. Tou-
KU nepernda. ACUMITOTHI rpaduka GyHK-
nuu. [TonHOe uccneaoBanrue QyHKIUU U
noctpoeHue rpaduka.

Peruenue 3a1a4 o BceM TeMaM, MOATOTOBKA
K KOHTPOJIbHOHU padoTe.

20

OK-7

Omnpoc Ha MPAKTUIECKUX
3aHsATHAX. KoHTposnsHas
pabora. UaauBnayais-
HOE 3aJlaHue.

Cemectp 2

CaMoCTOsITeIbHOE N3yYeHNE TEOPETHYECKO-
ro marepuana. Temsl: [IpousBonHas maTpu-
ta. Iuddepennnporanme HESIBHO U mapa-
METPUYECKH 3aTaHHBIX (QYHKIHHA.

M3yueHne TeopeTH4ecKoro MaTepuaa, moj-
TOTOBKA K IPAKTUYECKUM 3aHATHAM. TeMBbI:
Ilonsatue yacTHol npou3BoaAHoM. [ToHsaTHE
muddepennuana pyakuuu. [IponsBoaHbie U
muddepeHnnans BBICIINX MOPSAKOB. JKC-
TpeMyM (QyHKIMN HECKOJIIBKUX TIEPEMEHHBIX.
Heob6xoaumele 1 1ocTaTOuHBIE YCIOBUS
SKCTpeMyMa. Y clIoBHbIH 3kcTpeMyM. Hau-
MeHblIee 1 HauboJblee 3HaueHNs! PyHKINU
B obnacT.

Pemenne 3ama4 mo BceM TeMaMm, MOATOTOBKA
K KOHTPOJIBHOI1 pabore.

OK-7

Omnpoc Ha MPAKTUIECKUX
3aHATHIX. KoHTpOombHAs
pabora.

M3ydenne TeopeTuuecKkoro Marepuaia, moj-
TOTOBKA K MPAKTUYECKUM 3aHATUAM. TeMbl:
JlercTBHS ¢ KOMIJIEKCHBIMU YHUCIIAMH B aJI-
reOpandecKoil ¥ TPUTOHOMETPHUIECKOH
(hopmax. Bo3BeneHne KOMILICKCHOTO YHCIIA
B CTENEHb U U3BJICYEHUE KOPHS U3 KOM-
IUIEKCHOI'O YHUCJIa.

Pewenue 3aaay, moAroToBKa K KOHTPOJILHOM
pabore.

OK-7

Onpoc Ha MPaKTHYECKUX
3aHaTUAX. KoHTpOabHas
pabora.

10.

9

I/I3y‘~ICHI/Ie TCOPCTUYCCKOro MaTcpuajia, rnoj-

16

OK-7

OHpOC Ha MPAKTUYCCKUX

10N
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TOTOBKA K IMPAKTHYECKUM 3aHATHAM. TeMbI:
Heonpenenennstit unrerpan. [IpaBuna nn-
terpupoBanus. [logsenenue nox 3Hak 1ud-
(epernmana. IHTErpupoBaHue MO YacTAM.
WurterpupoBanue npocreiimux apobeit. 1H-
TErpupoBaHUE PALOHAIBHBIX qpobeii. 1H-
TErpUpOBAHUE UPPALIUOHAIBHBIX U TPUTO-
HOMeTpH4eckux QyHKImi. HecobcTBeHHBIE
MHTETpajbl ¢ 0ECKOHEYHBIMU TpeeNIaMH.
HecoOcTBeHHBIE HHTETPANIBI OT HEOTPAHH-
4yeHHBIX QyHKIuH. [Ipr3Haku cxoqumMocTi
HECOOCTBEHHBIX HHTETPAJIOB.

Pemenne 3ana4 mo BceM TeMaM, MOATOTOBKA
K KOHTPOJIbHOH paboTe M KOJUIOKBHYMY.

3aHsATUAX. KoHTpONIbHAS
pabora. KomrokBuym.

11.

10

CaMOCTOSITENIFHOE N3yYCHNE TEOPETHIECKO-
ro marepuaina. Tembr: CHCTEMBI IMHEHHBIX
i QepeHInaTbHBIX YpaBHEHUI.

W3ydenue TeopeTndeckoro Marepuana, moj-
rOTOBKA K MPAKTUICCKUM 3aHATUAM. Tewmpbr:
JuddepennnanbHble ypaBHEHHUS IEPBOTO
HOpsAJKa. YPaBHEHUS C Pa3IeI0IUMHUCS
nepeMeHHbIMU. JIuHelHbIe ypaBHEHUS.
YpaBHEeHUs B HOJIHBIX An(depeHIranax.
YpaBHEHUsI BBICIINX HOPSAKOB, TOMYCKa0-
IIye MOHIKEHNE Mopsiika. Teopus TuHEH-
HBIX An(PepeHIINATbHBIX yPaBHEHUH 110-
psnka N. CucteMsbl TMHEHHBIX TUddepen-
IIMAJIbHBIX yPaBHEHHH.

Pemmenue 3agay, MoAroToBKa K KOHTPOJIBHON
pabore.

16

OK-7

Onpoc Ha PaKTHYECKUX
3aHaTUAX. KoHTponbHas
pabora.

12.

11

M3yueHne TeopeTH4ecKoro Marepuaa, moj-
IOTOBKA K MPAKTUICCKUM 3aHATUAM. TeMsr:
Yucnossle paasl. CXoOAUMOCTh U CyMMa ps-
Ja. AGCOIIIOTHAS U YCIIOBHASI CXOJIUMOCTb.
Heob6xoaumoe ycrnoBue cxonuMocTH. CBOM-
cTBa abCOMIOTHO cxoasmuxcs psnos. [pu-
3HAKHM a0COIIOTHON CXOAMMOCTH. 3HaKOUe-
penyromuecs psiabl, npusHak JleiOHuna.
OynkunonansHele paapl. O01acTh CXO1U-
MocTH. PaBHOMepHas cxogumocTs. [Ipu3Hak
Beitepurpacca. CBoiicTBa paBHOMEPHO
CXOOAIIUXCA PAOO0B: CremneHHbie pAAbL. Teo-
pema Abenst, pagryc u HHTEpBal (KpyT)
cxopumoctu. Psapn Telinopa. IIpunoxenue
CTETICHHBIX PSIOB K MPHOIMKEHHOMY BBI-
YHCJICHHIO 3HaYCHU I QyHKIMI U nHTErpa-
JIOB.

Pemmenwue 3aa4, MoroToBKa K KOHTPOJILHOM
pabore.

10

OK-7

Onpoc Ha NpaKTHYECKUX
3aHATHAX. KoHTponpHas
pabora.

13.

12

CaMOoCTOSTENbHOE U3YUEHHUE TEOPETUUECKO-
ro marepuana. TeMbl: 3aMeHa epeMEHHBIX
B JIBOMTHOM UHTETpaJe.

N3yuyenue TeopeTnueckoro Marepuaa, moj-
TOTOBKA K MPAKTUYECKUM 3aHATHAIM. T eMbl:
JIBOIHOM MHTErpan B JeKapTOBOM cUCTEME
KOOpJIMHAT.

Pemenne 3anau.

OK-7

14.

IloaroroBka u cada sKk3amMeHa

36

OK-7

Or1eHKa Ha dK3aMeHe

10. IIpumepHasi TeMaTHKA KyPCOBBIX POEKTOB (padoT)
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11. PeiiTuHroBas cucreMa JJisl OLlEHKH yCIIeBAeMOCTH CTYICHTOB

Taouauna 11.1 banibHbIE OIIEHKH ISl 3JIEMEHTOB KOHTPOJIA.

Makcumanbsblii | MakcumanbHblli | MakcuMaabHBINA
OneMeHThl yueOHOU aestenb- | Oamr Ha 1-yro KT | Oamn 3a nepuon Gamn 3a mepuon | Bceeroza
HOCTH C Hayaja cemMecT- Mexay 1KT u mexny 2KT una | cemectp
pa 2KT KOHEII ceMecTpa
IIpemuanbHbIe OAIIBI 5 5 10
KontponbHbie paboThI Ha TIpaK- 20 20 10 50
THUYECKHX 3aHITHUIX
KonokBruym 10 10
HToro MakcHMyM 3a IIEPHOJI; 25 25 20 70
Craua sk3aMeHa (MaKCHMYyM ) 30 30
Hapacrawimum utorom 25 50 70 100
Tabauua 11.2 bainbHbBIE OLIGHKH U1 JIEMEHTOB KOHTPOJIA (3a4eT).
Makcumanbublii | MakcumanbHbld | MakcuMaabHBINA
OneMeHThl yueOHOU aesTenb- | Oamr Ha 1-yro KT | Oamn 3a nepuon Oamn 3a mepuon | Bceero 3a
HOCTH C Hayaja cemMecT- Mexnay 1KT u mexny 2KT una | cemectp
pa 2KT KOHEII ceMecTpa
[IpemuanbpHBIE OATUTBI 5 5 10
KonTponbHble paboTsl Ha Mpax- 20 o5 o5 60
TUYCCKUX 3aHATHUAX
Konmoxsuym 20 20
HTOro MakcmmMyM 3a mepHon;: 25 30 45 100
HapacTawmum uTorom 25 55 100 100
Tabauma 11.2 TlepecueT 6aIJIOB B OLICHKH 32 KOHTPOJIBHBIE TOYKH
Banibl HA 1aTY KOHTPOJIbHOM TOYKH Ouenka
> 90 % ot makcuMasibHOH cymMMbl OasioB Ha aaty KT )
Ot 70% 110 89% oT MakcuManbHOM cyMMBbl 6ayuioB Ha gaTy KT 4
Ot 60% 1o 69% ot MakcuManbHON cymMMbl OayuioB Ha aaty KT 3
<60 % ot makcuManbHOM cyMMbl OaisioB Ha aaty KT 2

Ta6aunna 11.3 — Ilepecuer cymMMbl 0a/uI0B B TPAJULIMOHHYIO U MEKYHAPOIHYIO OLIEHKY

HroroBasi cymma 6ajjioB, y4YMThIBAET yC-

Onenka (I'OC) . Ouenka (ECTS)
MemHo CAAHHBIN IK3aMeH
5 (oTan4HO) (3a4TEHO) 90 - 100 A (OTIHYHO)
85 -89 B (ouens xoporo)
4 (xopomo) 75-84 C (xoporo)
(3auTeHo) 70-7a
3 (Y1OBJIETBOPHUTEIILHO) 65 — 69 D (yrosaersoputenyHo)
(3a4reHo) 60 - 64 E (nmocpencTBeHHO)

2 (HEyIOBJIETBOPHUTEIBHO),
(He 3a4TeHO)

Hu:xe 60 0anioB

F (meynoBneTBOpHUTEIHHO)

12
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12. YuyeOHO-MeTOANYECKOE U HH(POPMALIMOHHOE 00ecnieYeHHe TUCUMILIUHBI:
12.1 OcHoBHas nmuTepaTypa.
Cemectp 1

1. I'punmmon W.D. Jluneitnas anreOpa. AmHamuTH4Yeckas TreoMeTpus (Iii SKOHOMHYECKUX
cnenuanbHocTeit). Yueobnoe nocobue. / M.D. I'punmmon, JI.A. I'yroa, J.M. Marasunuukos, A.Jl.
MarasunnukoBa; ®@exepanbHOE areHTCTBO MO 00pa3oBaHuio, TOMCKHII rocynapCTBEHHBIH
YHUBEPCUTET CHUCTEM YIpaBlICHHUS W paauodiekTpoHuku. - Tomck: TYCYP, 2007. - 247 c.
Ix3emiuisipsl Beero: 103 k3.

2. MarasunnaukoB JI.W. Beicmas matematuka I. [Ipaktukym 1o JuHEHHOW anreOpe W aHAIMTHYECCKOU
reometpun: YueOHoe mocobue / JIL.M. MarasunnukoB, A.JI. Mara3sunHukoBa; MUHHCTEPCTBO
obpazoBanusi Poccuiickoit ®enepanuu, TOMCKHI TOCYIapCTBEHHBIM YHHUBEPCUTET CHUCTEM
yhpaBiaeHUs U paauouieKTpoHUKu. - Tomck: TYCVYP, 2007. - 162 c. Ik3eMIIsipbl Beero: 975k3.

3. MarasunnukoB JL.U. Ilpaktukym mo nuddepeHnrnaaisHOMy UCUUCIeHnIo: Yuebnoe mocooue / JLU.
Mara3zunnukoB, A.JI. MarasuaaukoB; — Tomck : TOMCKHI1 TOCY/IapCTBEHHBI YHHUBEPCUTET CHCTEM
yhpaBiaeHUs U paanouieKTpoHuku, 2007. — 212 c. Ik3emmispbl Beero: 99 sk3.

4. Ouxrtenronpn ['M OcHoBbl Marematmdeckoro anammsza. 1. 1, C-llerepoypr Msm-Bo: Jlamp, 2015, 10-e
u3.,crep,448c. http://e.lanbook.com/books/element.php?pll_id=65055

5. A.® bepmant A.® Kparkuit kypc matemarnueckoro ananuza / I.I' ApamanoBuy , C-IlerepOypr U3z -
Bo: Jlanb, 2010. 736¢Tp. http://e.lanbook.com/books/element.php?pll id=2660

Cemectp 2

1. Ensnos A.A. UaTerpansaoe ucuncnenue. luddepenimansasie ypaBHeHHs | yaeOHOe mocodue / A.A. EnbIioB,
T.A. EnsuoBa ; @efepabHoe areHTCTBO 10 00pa3oBaHuio, TOMCKHUI rOCyJapCTBEHHBIH YHUBEPCUTET CUCTEM
YIPaBIEHUS U PaguodIeKTpoHUKH. - Tomck : TYCVYP, 2007. - 263[1] c. Ox3emmuraps! Bcero:100.

2. Embuos A.A. TIpakTHKyM 110 HHTETPAIbHOMY HCYHCIICHHIO U TH(p(epeHIINaTbHBIM YPABHEHHUSIM : y4eOHOE MO-
cobue / A.A. Enprios, T.A. Enbiioa. — Tomck : ToMCKHiA TOCYIapCTBEHHBIH YHUBEPCUTET CUCTEM YIIPABICHHS
u paguoanektpoHuku, 2005. —204 c. Dx3eMIuapsl Bcero:285.

3. ®uxrenronbi "M OcHoBbl MaTeMaTHueckoro anayimsa. T. 1, C-IlerepOypr U3n-eo: Jlans, 2015, 10-¢
us.,crep,448c. http://e.lanbook.com/books/element.php?pll_id=65055

12.2 JlononHuTenbHas IUTEpPaTypa.

1. MaraszunaukoB JL.U. Beicmas martemarvka. JluneliHas anrebpa W aHaTUTHUYECKas TeOMETpus: ydeOHoe
nocobue / J.. MarazunnukoB, A.JI. MarazunankoBa; MunuctepcTBo obpasoBanus Poccuiickoit denepanyu
(M.), ToMckHil TOCYyTapCTBEHHBIH YHUBEPCUTET CUCTEM YIIPABICHUS U PaIU0IEKTPOHUKH (Tomck). - Tomck:
TMIZIO, 2003. - 176 c. Ix3emmaspsl Beero: 175 k3.

2. 2. Bbyrpos {.C. Beicmas matemaruka: yueOHuK Juts By30B: B 3 1./ S1.C. byrpos, C.M. Hukonbckuii; pea. B.A.
Camopamunii. T. 1 : DiIeMeHTHI TMHEHHON anreOphl M aHATUTHYECKON T€OMETPHH. - 8-€ H3/1., CTEPEOTHIL - M.:
Hpoda, 2006. - 284[4] c. Ik3eMmmasipbl Bcero:31 ax3.

3. IMucemennsiit JI.T. KoHCHEKT JIeKIMii 110 BBICIIEH MaTeMaTHKE: MOJHBIA Kypc. — 5-¢ u3g, - M.: Aiipuc-IIpecc,
2007. - 602 c. Ik3eMILIAPHI BCET0:5 3K3.

4. Tlerpymko M.M. Kypc Beiciield matematuku. BBejenue B maremarmdeckuid ananms. JJuddepennmansHoe
HCYUCIICHHE. Jlexun u IIPAKTUKYM. C-IlerepOypr N3n-so: Jlans, 2009, 288c
http://e.lanbook.com/books/element.php?pll_id=302
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http://e.lanbook.com/books/element.php?pl1_id=65055
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12.3. Yue6Ho-MeToAMIecKHe MOCO6HS 1 Tpebyemoe nporpaMmmuoe obecrevennue.

Ilpakmuueckue 3anamusn RPOBOOAMCA NO YUEeOHBIM nOCOGUAM:

Cemectp 1

1. Marasunnukos JL.U. TIpakTukym o A depeHtMaTbHOMY HeuHceHHIo: YyeGHoe nocobue / JI.A. Marasun-
HUKOB, A.JI. Marasunumnkos; — Tomck : Tomckuii FOCYAapCTBEHHBIH YHUBEPCHTET CHCTEM YIIPABIIEHHSA U pa-
AMO3JIeKTpOoHHKH, 2007. —212 ¢. OK3eMIUIApEI Beero: 99

2. A.® Bepmant A.® Kparkuii Kypc MaTemaTHyeckoro ananusa / U.I' Apamanosuy , C-Tletep6ypr U3szn-go:
Jlanp, 2010. 736¢Tp. http://e.lanbook.com/books/element.php?pll id=2660

Cemecrp 2

1. Ensuos A.A. UnTerpansHoe Hcuncienye. Auddepenimanshble ypaBHerus : yuebHoe nocobue / A.A. Enbuos,
T.A. EnsnoBa ; ®enepansHoe areHTCTBO 1o obpasoBanm1o, TOMCKHIA rocynapcTBeHHbIH YHHUBEPCHUTET CUCTEM
YNpaBNeHNA U paiiosneKTpoHuKy. - Tomck : TYCYP, 2007. - 263[1] c. Ixk3emnaspsi Beero: 100.

2. Enbuos A.A. Tlpaktuxym no MHTETrpAILHOMY HCUMCIIEHHIO ¥ NH(hepeHIHATEHBIM YPaBHEHHAM : yue6GHOe
nocobue / A.A. Enbuos, T.A. EnbrioBa. — Tomck : Tomckuii roCynapCTBEHHbI YHHBEPCHTET CHCTEM
YNPaB€HUA H paMOdNEKTPOHHKH, 2005. — 204 c. Dksemnanpsi Beero: 284.

3. A.® Bepmant A.® Kparkuii kypc Matemarnueckoro ananusa / . Apamanosuy , C-Iletep6ypr Usn-go:
Jlans, 2010. 736¢Tp. http://e.lanbook.com/books/element.php?pll id=2660

3adanus na KOHmMPpONbHble padomst u UHOUBUOYAIbHbLIE 3A0aAHUA npUGEOEHbl 8 KANCOOM U3

CNEeOVIOWUX Y4eOHbIX NOCOBILIL:

Cemectp 1
1. Marasunnukos JLU. ITpaxtuxym no muddepentmansHomMy ucuncnenuio: Yue6uoe nocobue / JLU.

Marasunnukos, A.JI. Marasunnukos; — Tomck : ToMckuii roCyAapCTBEHHBIH YHUBEPCHUTET CHCTEM
YNPaBCHHUA U paiMOdNEKTPOHKKH, 2007. — 212 ¢. Ik3emnaspsi Beero: 99

2. A.® Bepmant A.® Kpatkuii Kypc MaTeMaTHUeCKOro aHaTH3a / WU.I" Apamanosuu , C-Iletep6ypr U3a-o:
Jlans, 2010. 736¢Tp. http://e.lanbook.com/books/element.php?pll id=2660

Cemectp 2
1. Ensuos A.A. UHTerpansHoe HcUHCIIEHHe. HuddepentmanbHble ypaprenns : yye6Hoe nocobue / A.A. Enbuos,

T.A. Ensuosa ; @epepanbHoe areHTcTBO No o6pasosaHuIo, TOMCKHit rocynapcTBeHHbIi YHHBEPCHTET CUCTEM
YNpasJIeHHsA H paMo3IeKTPOHHKH. - Tomck : TYCVYP, 2007. - 263[1] c. Ix3emnaapsl Beero: 100.

2. Enbuos A.A. IlpakTukyMm no MHTETPIbHOMY HCYMCIICHHIO H AM(epEHLIMATIBHBIM YPaBHEHHAM : yueGHOe
nocobue / A.A. Enbuos, T.A. Enbrosa. — Tomck : ToMckuii TOCYAapCTBEHHBIH YHUBEPCUTET CHCTEM
YNPaBNE€HUA U pannO3NIeKTPOHKKH, 2005. — 204 c. Ix3emmanpsi Beero: 284,

A.® Bepmant A.® Kpatkuii Kypc MaTeMaTueckoro aHanusa / T Apamanosuu , C-TlerepGypr Usa-Bo: JlaHs,
2010. 736cTp. http://e.lanbook.com/books/element.php?pl] id=2660

13. MaTepuanbHo-TeXHAYECKOE 06ecrieyenne U CIHIIHHDL:
B03MOXHOCTB paboTaTh B KOMITBIOTEPHOM KJIacce u3 pacu€ra OIMH KOMIIBIOTEP Ha CTY/IEHTA.
JlexuuonHbIe ayTUTOPUH, OCHAIEHHEIE TEXHUKOMN IS MyJIbTUMEIUIHBIX Npe3eHTalHi
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Ipunoxenue k paboueii nporpamme

®de1epaTbHOE rOCYIapCTBEHHOE GIODKETHOE 00pa3oBaTe/IbHOE YIPEXK/IEHHUE BBICIIEr0 00pa30BaHuUs

«TOMCKH TOCYIAPCTBEHHBIM YHUBEPCUTET CUCTEM VIIPABJIEHWS U
PAIMODJIEKTPOHUKHU» (TYCVYP)

<= YTBEPXJIAIO
ﬂpopr 1o yueGHoH pabore
L1 an M. E. TposH

« / » ﬁ"% 2016r.

®OH/J] OLIEHOYHBIX CPEJICTB I10 YUEBHOU JUCLIMIUIMHE
MATEMATHKA

YpoBeHb 0CHOBHOMH 00pa3oBaTeIbHON NPOrPaMMbI OaxanaBpuar

Hanpagaenune noaroToBku 09.03.01 «HMudopmarrka 1 BEIYUCIIHTENIbHAS TEXHUKA»
IMpopnas «ABTOMATH3MpPOBAHHOE YIIpaBjieHHe OU3HEeC-TpoIeccaMyl ¥ pUHAHCAMH»
®opma o0yueHuUst OYHast

dakynprer BrruncnurensHeix cucteM (OBC)

Kadenpa DKOHOMMYECKOH MaTeMaTnku, uadopmaruku u craructuku (OMHC)

Kype 1 Cemecrtp 1, 2
VyebOubiit niian Habopa 2013, 2015 rona

3auer 1 cemecTp Jud. 3auer He NpeayCMOTPEH

JK3amMeH 2 CeMeCTp

Tomex 2016

1 BBeaenue
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®onp orneHouHBIX cpenctB (POC) sBnseTcs MpUIoKEHUEM K pabodeit mporpamMme 1o
JTUCITUIUIMHE W TPEJCTaBIseT CO0OM COBOKYMHOCTh KOHTPOJIBHO-MU3MEPHUTEIBHBIX
MaTepHaJioB (THIOBBIC 3a7auu (3aJaHus1), KOHTPOJIbHBIC PA0OTHI, TECTHI U JP.) ¥ METOIOB
UX HWCIOJIb30BaHUS, MPEAHA3HAYEHHBIX JI1 U3MEPEHUS] YPOBHS JTOCTHUKEHUS CTYICHTOM
YCTAaHOBJIICHHBIX pe3ynbTaToB o0ydeHus. @OC no auciurinHe (MPaKTUKE) UCIIOIb3YETCS
Opy TPOBEACHUM TEKYIEro KOHTPOJISI YCIIEBAEMOCTH U IMPOMEKYTOUHOW aTTeCTaluu
CTY/ICHTOB.

Tabauua 1 — Ilepeyenp 3aKpenyieHHbIX 32 JUCHMIIMHOM KOMIIeTeHIIHIA

Jranbl GopMHUPOBAHUS KOMIIE-

Ko DopMyJIHPOBKA KOMIIETEHIIUU
8 pMyJHp 1 TeHIUH
OK-7 CIOCOOHOCTH K camoopraHu3aiuu u ca-| JlojaskeH 3HATH OCHOBBI JIMHCWHOH aii-
MOOOPa30BaAHUIO reOpbl, BEKTOPHOU anreOphl, aHAIUTHYE-

CKOM T€OMETpUH, OCHOBBI MaTeMaTh4e-
CKOTO aHajn3a, TeOpUU OOBIKHOBEHHBIX
QG epeHIaIbHBIX YPaBHEHHUH.
JloJkeH yMeThb  MPUMEHSTH 3HAHMUS,
[IOJIyYEHHBIE NIPU U3YYEHUU MaTeMaTH-
KU, JJI1 OCBOCHHUS IPYTMX AMCLMUILINH,
IIPElyCMOTPEHHBIX Y4E€OHBIM IUIAHOM, U
pemieHuss TNpodeCCHOHANBHBIX — 3ajad,
[I0JIb30BAThCA  JJI1  caMooOpa3oBaHUs
MaTeMaTU4YeCKOM JIUTepaTypoHu.

Jlo1skeH BJIaJieTh OCHOBHBIMH QJITOPUT-
MaMU peIIeHUsl 3a/ady U HCIOJIb30BaTh
MaTeMaTUYeCKUe METOJbI IIPU UX pelle-
HUU.

2 Peaam3zanus KoMneTeHIIUH
Komnerennusa OK-7
1. OK-7: BpImycKHUK JOJDKEH OBIAQJETh CIIOCOOHOCTh K CAMOOPTaHM3alluh M CaMO-
00pa3oBaHUIO.
st popmMupoBaHUS KOMIETCHIIMM HEOOXOIUMO OCYIIECTBHTH DS ATAloB. DTarbl
(dbopMHUpOBaHUS KOMITETCHIINH, TPUMEHSIEMBIE I OTOTO BUABI 3aHITHH, i UCIIOIb3yEMbIC

CpeACTBa OIIEHUBAHUS MPEICTABIICHBI B TAOIUIIE 2.

1A
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Tadauna 2 — Iransl GOpMHUPOBAHUS KOMIIETEHIMH, 3AHATHSA U UCIOJIb3yeMble

cpeacTBAa OllEHUBAHUSA

HOM anreOpbl, audde-
PEHITMAILHOTO W HWHTE-
TPAIBHOTO WCYUCIICHUH,
TEOPUU OOBIKHOBEHHBIX

muddepeHIaTbHBIX

YpaBHEHUH, TEOPUH Psi-

U3y4CHHH Kypca MaTe-
MaTUKH, IJIT OCBOCHHUS
IPYTHUX JMCIUTUINH,
MIPETYCMOTPEHHBIX

y4eOHBIM  IUIAHOM, H
MOJIb30BAThCS JJISl CAMO-

CocTaB 3HaTh YMmeTh Baagers
Conep:kanue 3HaTh OCHOBBI JIMHEH-| YMETh NMPUMEHATh 3Ha-| Biaageth  OCHOBHBIMM
TAIOB HOW anreOphl, BEKTOP-| HUS, IMOJTYYCHHBIE TIPU| AITOPUTMAMH DPEIICHUS

3aJad MW HCIIOJIB30BaTh
MAaTEMaTH4YCCKUEC MCTO-
AbI IIPU UX PpCHICHUH.

KOHCYJIbTAIIHH;
e (CamocrosarenpHas

paboTa CTy/CHTOB.

JIOMAIITHUX 3aJIaHHii;
e (CamMocTosTenbHas
paboTa CTy/IeHTOB.

JI0B. o0pa3oBaHUs MaTeMaTH-
YECKOM JIMTEPATYPOH.
Buampl 3anatun | ¢ Jlexuuuy; e [lpakTtnueckue IIpakTueckue
e [lpakTtuueckue 3aHATHS, 3aHATHS,
3aHATHS, e [pynnossie I'pyninossie
e KonokBuymsl, KOHCYJIbTallUH; KOHCYJIbTAllUH;
e [pynnossie e BrmosHeHHe CamocrosiTenbHast

paboTa CTy/ICHTOB.

cpeacTea
HUBaHUS

HUcnoab3yembie

o1e-

e Tect;

e AKTHBHas IpOBEpKa
JIOMAILTHETO
3aJlaHus;

e KoHntponbHas
pabora;

e Komioksuywm;

e 3auer;

e DK3aMeH.

e Odopmienue u
3aIyTa JOMAIIHETO

3a/1aHuUS;

e KoHTposbHAA
pabora;

o KOHCHIEKT TeMBblI,
MpeIHa3HAYCHHOU

JIIS. CAMOCTOSTEIb-
HOTO M3y4YCHHUS;

e 3auer;

e DK3aMeH.

Odopmiecrne u
3allUTa JOMAITHETrO
3aJlaHus;
KoHntposbHas
pabora;

KoHcIexT TeMEl,
MpeHa3HAYCHHOU
JUIS CAMOCTOSITEIb-
HOTO U3YYCHUS;
3auer;

DK3aMeH.
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OO1Me XapakTEepUCTHKU MOKa3aTeledl M KPUTEPUEB OLICHHBAHUS KOMIIETEHUMU Ha

BCEX 3Tamnax MpUBEACHbI B Tabnuie 3.

Taonmuua 3 — O01mme XapakTepuCTUKH NOKa3aTeJeid 1 KPUTEePpHeB OLlEeHMBAHUS
KOMIIETEHIMH 110 dTanaM

IHoka3zarenn u 3Hatb YmMmern Baanern
KpUTEPUHN
OTJINYHO Obnanaer cucremHbiMu u| OOnamaer  nuamasonom| KoHTpomupyer — paborty,
(BBICOKHIA IyOOKUMH SHAHMAMH  B| IIPAKTHHMCCKIX YMEHHU,| TIPOBOJIUT OLEHKY, COBEp-
YPOBEHb) npefenax H3y4aeMoi 00-| TpeOyeMbIX il pa3BUTHS| IIEHCTBYET NEHCTBUS pa-
JacTH C TMOHUMAaHHEM Tpa-| TBOPUYESCKHUX penieHui,| 60T
HUI] TPUMEHUMOCTH abcTparupoBaHusi  TIpo-
Onem
Xopomo (6a-| 3Haer Qakrel, npuHuunsl,| Obnagaer — AuanasoHoM| bepeT  OTBETCTBEHHOCTH
30BBIii ypo-| TipoLecce, o0rmue MOHATHS| NPAKTHICCKHX YMCHHIA,| 32 3aBEpIICHHE 3aj1ad B
BeHb) B TIpejeiax u3y4aeMoi 00-| TpeOyeMbIX Ul PEUICHHs| UCCICIOBAHUHU, IPUCIIO-
JaCTH ONpeNIeTICHHBIX Tpo0seM| cabIuBaeT CBOE IOBEJE-
B 00JIACTH UCCIICZIOBAHUS | HUE K OOCTOSATEIILCTBAM B
pelieHny npobdiieM
YaoBaerBopu-| O0magaer 6asosbiMu  00-| Obnanaer OoCcHOBHBIMH| PaGoTaeT mnpu mnpsmMom

TeJbHO (MOpo-
roBbli  ypo-
B€Hb)

My 3HAHUSIMHA Ha ypOBHe
OCHOBHBIX MTOHATHA,
o0o3HaueHUd ©  CTaH-
JAPTHBIX aJTOPUTMOB
pelIeHus 3a1a4

YMEHUSIMH, TpPeOyeMbIMH
JUI  BBIIIOJIHEHUS  IIPO-
CTBIX 3a/1a4

HAOIIOIEHU T

@opmMynMpOBKa TOKA3aTENIE W KPUTEPHUEB OLICHUBAHUS JAHHOW KOMIIETCHIIUU

npuBeAeHa B Tabaune 4.

Ta6anua 4 — [loka3areau U KPUTEPUH OLlEHMBAHUSA KOMIIETEHIMU HA TANax

Iloka3zaTenn u 3HaTh YMmerhb Baangersb
KpUTEpPUH
OTJIMYHO ® pacKpbiBaeT  CYIIHOCTH| ® CBOOOJHO BHIOMpaeT U | ® CBOOOJHO BialieeT pas-
(BbICOKHﬁ MaTEMaTHYECKUX IOHS- NIPUMEHSET METO/IbI HBIMH crocooamMu
ypOBeHL) THM, MPOBOJUT ux peumeHus 3a1a4 B JIFO- HpeﬂCTaBJ'ICVHI/IH mare-
XapaKTEPUCTHUKY; OBIX CUTYaIUsX; MaTH4ecKod  HH)Op-
® AHANM3UPYET CBS3U MEXK-| ® YMEET MATEMATHUYECKH Maluu
Iy Ppa3IuYHBIMH TOHS- BBIpAXKaTb W apryMeH-| ® KPUTHYECKU OCMBICIIHU-
TUSIMU, TUPOBAHO JOKa3bIBaTh BaeT MOJIy4YEHHBIE 3Ha-
e 00OCHOBEIBAET BBIOOD OCHOBHBIE ITOJIOKCHUS HUS
METOJa, IIIaH MW OTallbl HpeI[MeTHOP'I 00/1aCTH| @ KOMITETEHTEH B pas-
pelIeHns 3a0a4ul. 3HAHUI. JIMYHBIX CUTYALUAX
Xopomo (6a- e JJacT OIpPENECICHUS OC-| ® YMEET KOPPEKTHO Bbl- | ® BIIAJIEET Pa3HBIMU
30BbIM ypo- HOBHBIX  MOHATHM U pakars U apryMeHTHU- criocobamu TMpeJicTaB-
BeHb) MPUBOJIAT TPUMEPBI KX pOBaHO 0OOCHOBBIBATH JICHUSI MaTeMaTuye-

MMPUMCHCHUS
® [IOHUMACT CBA3HU MCKIY

pa3InIHbIMHU IIOHSTU-
SIMU;
® apryMEHTHUPYET  BBIOOD

OCHOBHBIE MOJIOKEHUS
MpeAMETHOM 00J1acTH
3HAHUA,

[ ] HpI/IMeHHeT METOObI
pEIICHHUS 3314 B JIIO-

CKOH MH(popManuu;

® KPUTHYECKH OCMBICIIHU-
BaeT IMOJy4YeHHBIC 3Ha-
HUS

1R
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MCTOa pCUHICHUA 3aa4u, OBIX CUTyallUuAX;
® COCTaBJICT IIJIaH pEHic-| © yMCECT OIIMCAaThb OTallbl

HUS 33JJa4H. pelIeHUs 3aJa4H.
Y10BJIE€TBOPHU-|® J@CT ONpE/IEICHUs e yMeeT paboTarh Co ® BJIAJCET TEPMHUHOJO-
TeJILHO (MOpo- OCHOBHBIX ITOHSATHH; cnpaBquoﬁv ruel npeaMeTHol o0-
rOBBII ypo-|® BOCTIPOM3BOIMT OCHOB- JUTEPATypPOU; JIaCTH 3HAHMS
BeHb) HbIE (aKTHI; e yMeeT IPUMEHATh Ha

® 3HACT CTaHJapTHBIC aNro-| MPAKTUKE OCHOBHbBIC
PUTMBI PEIICHUS THIIO-| METOMbI PCIICHUS TH-
BBIX 3aJ1a4. IIOBBIX 3a/1a4;

® yMeeT  IpPEICTaBIISIThH
pe3yabpTaTel CBOEH pa-
OOTHI.

3 TunoBble KOHTPOJIbHBIE 3 JAHUS

Jnst  peanu3anvy  BBIIICTIEPEUMCICHHBIX  3a7ad  OOYYEeHHS  HCIOJIBb3YIOTCS
CJIETyIOIIUE MaTepUabl:
— TUIIOBbIE KOHTPOJBHBIE 3aJlaHUsI WM WHbIE MaTepuasibl, HEOOXOAUMBIEC Il OLICHKU
3HaHWM, YMEHUMN, HABBIKOB U (MJIM) OMBITA JEATEILHOCTH, XapaKTEPU3YIOIINX STaIlbI
dbopMUpoBaHUST KOMIIETSHIINI B MPOIIECCE OCBOCHUS 00pa30BaTEIbHON MPOrpaMMBbl,

B COCTaBC:

TecT: UTOTOBBIN TECT MO QJICMCHTAPHBIM 3HAHUAM U IIPAKTHYCCKHNM HaBBIKaM

Cemectp 1

emo-eapuanm

Tect 1. JIluneiinas ajareopa.

X—3 x+4
1. Pemute HEpaBEHCTBO 2 y+1l< 1.
0 5 0 4 a
2. Beruaucnure onpenenutens (4 -3 @ |, eciau ONpeneIUTeNb b 1‘ =3
b 9 -1 B

2 -5 1 -1 1 .
3. JlaHbl MaTpHIIBI A:(_l g), B:(25 _4), C:(3 8 2). Haitnure (A+B)C.

5 2 -5 3 5 -2
4. Kakas u3 marpun A= , B= nm C = SIBIIIETCSL OOpPATHOM /ISl MaT-
-3 1 -2 1 3 -1

punel D = ?

-3 -5
1 0 -2
5. Wmeer mu matpumia A= -2 -1 0 | oOparHyro?
1 1 6

6. Haiigure MaTpuiry, oopaTHyro Matpuiie A= (_24 _97)

19
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7. TlpoBepbre, siBisiercst 11 BeKTop Xy = (—1;3; 2;1) pemeHneM cUCTEMBbl ypaBHCHHI

{3x1 — A%, + 2% — X, = -12,

XX + 33X + X3 - 3x = 8.

{xl -3 + X = 1

8. Ompenenure YUCIO PELIEHUH CUCTEMBI ypaBHEHUH < 3% - X = -2

2x, — 6X, + 6X3 = 3.

9.  Haiinure ob1iee perieHne CUCTEMbI TUHEHHBIX YpaBHEHUN

{x1+ X, — 3 + 5% + X = 2,
2% 4+ X3 = X - 2% = -1
X + 2%, + 3% = 4

10. 3anmmmre QpyHIAMEHTAIBHYIO CUCTEMY PEIICHUH CHCTEMBI JIMHEHHBIX OJTHOPOAHBIX YPaBHEHUH,
eciu ee O0IIEe PEIIEHNE UMEET BHU]T {))((; - 2X>;3 N 5X)?4 * ;5(5 :

11. Tlpu kakux 3Ha4YCHUsX mapamerpa K cucreMy ypaBHEHHI {(2k+1)x + (k+Dy i /,

(k+5x + (k+3)y = 4k+1
MOXHO peuuts 1o popmynam Kpamepa? Pemure 3Ty crcremMy npu HauMeHbIIIEM BO3MOKHOM Ha-
TypajibHOM 3Ha4YeHUHU K.

12. Omnepatop A JeHcTBYET MO 3aKOHY AX = (4X; — X5 +3Xg; — 2%, + %93 3% +2X, —5X3) . Haiiaute 06-
pa3 Bekropa a =(-14;2).

13. Bektop a=(—2;3;7) sBuseTcs COOCTBEHHBIM BEKTOPOM orepaTopa A, 0TBEYAIOIMINM COOCTBEH-
HOoMYy uncny A =-3. Haiinute o6pa3 BexkTopa a.

14. Oo6pas Bexktopa a =(2;—1;,—5) npwu aeiicteum oneparopa A pasen (8, —4; —20). Haiinure coo-
CTBEHHOE 3HaYECHHUE OIepaTopa, KOTOPOMY OTBEYAET BEKTOP a .

15. Omeparop A neiicteyer 10 3aKony AX = (X +3X, +2Xg; 2X, +4%g; — X +5%, +5%;) . Jlokaxwure,
yro BeKTOop a =(6;1; —4) coOCTBEeHHBII BEeKTOp 3TOr0 oneparopa. Haliaure coOCTBEeHHOE YHCIIO,
OTBEYAIOIIIEe TOMY BEKTOPY.

16. Haiinure COOCTBEHHBIC YHCIIa 1 COOCTBEHHBIE BEKTOPHI IUHEHHOTO OTiepaTopa JIeHCTBYIOMIETO 110
3akoHy AX = (3% +2X,, 4% + X,) . Caenaiite mpoBepKy.

17. Jloxaxwure, uto Touku A(3;-1; 4), B(5; 2; -1), C(1;5;2) u D(-1;2;7) sBAstOTCS BepUIHHAMH
napaJuienorpaMmma.

18. Jlokaxxute, 4TO JMArOHAIM YE€THIPEXyrojibHUKA ¢ BepimnHaMu B Toukax A(-1; 2; 3), B(4; -1; 2),
C(3; 1;5) u D(7; 1; —3) neprneHIUKyISPHBIL

19. Touku A(2;-1;4), B(7; 4;-5), C(-1; 2; 9) — Bepmnus! Tpeyroiabauka. Haiinure mmHy MeanaHsl
AM.

20. Haiiure miomap mapamieorpaMma, oCTpOSHHOro Ha Bektopax a=(3;-12) u b =(1;0;-3).

2N
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21. HanmmmTe ypaBHEHHE NPAMOH, MPOXoAdAmIel yepe3 Touky M, (—1; 5) a) MapaujiesIbHO IPSIMOi
2X+3y+7=0 ; 0)neprneHAUKYIIpHO mpsaMoii 4X—Yy+21=0.
22. Hanuumte ypaBHEHHE IUTOCKOCTH, IPOXOsmIeit yepes Touky M (3;1;—2) mapamiensHo miocko-
ctu X—2y+4z+6=0.
23. Tlpwm kakux 3HadeHusix K miockoctn kx—2y—5z+1=0 u X+8y+kz—6=0 mneprneHIuKyIsIpHBI
?
Tect 2. MaTtemaTHu4ecKHii aHAJIN3.
1.  Cdopmynupyiite Ha s3bIKe €-0 ompenenenue npenena lim f(x) =oo.
x—1
5 _3n*+4n-n
2. Haiinute npesen mocienosarensHoctn  lim —; > .
n—o 20" -5n°+n-9
. 2x% -9x+10
3. Boruuciute npenen pynkuun  lim ———
x=>2 X°-7x+10
6
4. Berancmure npegen  lim(4—x)x-9 .
Xx—3
) (ex’?’ —1)sin(x -3)
5.  SBnsercsa mu pyHKIMS (X) = OeckoHEeYHO Majaoi B Touke X, =37 Ecnu ga,
a Jx+1-2 ’
TO HAWJUTE MOPSIO0K MAIOCTH 3TON (QYHKIIHH.
X —2X+4 npu X<2,
6.  Oxapakrepusyiite ToukH pa3psiBa pynkiun f (X) = 25 pH X3 2.
X° =9
7.  Haiigure npousBoaHbIe QYHKIMI (pe3ynbTaT He IPeoOpa30BhIBATH):
1 x+2
a) f (x):—+3— b)) f(x)=cos*2x; «¢) f(x)=In(arctgX).
x Yx
8.  Haiigure Bropyto nponsonnyto pyakumn f (X)=+/x-e™* .
X g
9.  Haiizure NpOMEKYTKA MOHOTOHHOCTH M TOYKHU SKCTpeMyMoB (yukimun f (X) = > += .
X
10. Haiigute mpOMEKYTKH BBITYKIOCTH U ToukH nepernda pynkuuu f(X) = X- In(x?+1) .
3X X
11. Bemucnute npeaen mo npaswmiy Jlonutans lim ————— .
x—05in 2X-COS X
. 2x2 +3x
12. Haiinure acummnrote rpaduka dynkmmu f(X)=———-.
(x+1)
13. Haiiute mepBsiii i Bropoit auddepermuuans Gyukimn z = (2X +5Y)°.
Cemectp 2

21
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Tect 3. MaremaTu4yeckuii aHaau3 (MHTErpaJbl, 1udgdepeHunaIbHbIC

YPaBHEHHS U PAABI).

1.  BbluncnuTe HHTErpabl a) J‘X—dx ; 0) JA% dx; B) IZZ)(—+7 dx;
J3-2x2 COS”X X —-3x-4

5[ 3
r) Jde; 1) jxexdx.

¢x+1

X—3

dx.

63
2.  Bpluucnure unTerpan J
8

3. Beruucaute miomaas GUrypel, OrpaHUuYEHHON KPUBBIMU Y = X2 —4x+2, y=4-3X.
o0

2
4.  Bpramcnure HECOOCTBEHHBIM MHTETPAIT J 4xe™ dx.

JIn2

5.  Beruucnure uHTETpaNI ” (x+2y)dxdy, rae obmacte D orpanuveHa KpUBBIMH y=\/; ,y=0,
D

X+y=2.

6.  OmpenenuTe TUTIBI yPaBHEHUH MIEPBOTO MOPSIKA

a) Xyy = y2+xyx2+4y? ;

06) y'+Yycosx=sinX-CcosxX ;
B) y-In*y+y -Jx+1=0;

, 2y—X
n oy ==X
2X+Y

7.  Haiigure oOmiee pemenne ypaBaenus Y —Yy-tgX = 6sin’Xx u pemunre 3anavuy Komm

{5
6) 2
8.  OOGuee pemenue nudpepeHnanIbHOro ypaBHeHus Yy’ =2x—7 uMeeT BU:

1) y:ix4—%x3+c;

12
1 4 13 G o
2 =—X —=X"+—=X"+C,x+C;;
)y 24" 6 2 2n
1 4 73 G »
3 =— X" —=—X"+—=Xx"+C,x+C;;
)y 12 5 > 2 3

4) y=x*-x*+Cx* +C,x+C;,.
9.  Haiiaure ob1ee pemenue qudepeHIaIbHOr0 ypaBHEHUs
a) y"—4y"=0; ©0) y'-4y'+5y=0.
10. YcTaHOBHTE COOTBETCTBUE MEXKIY MU PEpEHINATHHBIM YPaBHEHHEM U BHJIOM €r0 YaCTHOTO

peleHus
a) Y 42y +2y=x2+3x+7 1) y,, =ax’;

6) y'+2y = x> +3x+7 2) y,, =ax* +bx+c;
B) Yy +2y" =x*+3x+7 3) quz(aX2+bX)X;

29
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r) y'+2y -3y =x% +3x 4) y%:(ax2+bx+c)x;
) Y +2y =x2+3x+7 5) y,, = (ax? +bx+c)x?.

11.

12.

13.

14.

YCTaHOBI/ITe COOTBECTCTBHUEC Me)KI[y BUJIaMH CXOAUMOCTHU U p;Il[aMI/I:
( 1)I’l+l

(-D)" .
1)Zn+1’ Z)Z 3+1 Zm

S " Z (- 1)'”1 3 gy 1
: n=1 6n+5 ) : n—l( ) 2"
a) aOCOJIIOTHO CXOJIUTCS; 6) YCIOBHO CXOJUTCS;  B) PacXOJIUTCS.

(3n+5)(x— 1)“+l
Omnpenenure 061aCTh CXOUMOCTH Psijia Z 7
n=1

Pasznoxwure ¢pynkmmio | (X) —e” B psan Teinopa no crenexHsm Xx.

Pasznoxute pynkuio f (X) = B pan Teitnopa B okpecTHOCTH TOUKH X, =0.

15.
16.

3anuimTe Yucino Z = B anrebpanyeckoii popme. Haliaure ero Moaynp U apryMeHT.

7-i
Brruncnure IMPOU3BCACHUC KOMIIJIICKCHBIX YHUCCJI, 3aIaHHBIX B TpHrOHOMCTqueCKOﬁ Q)opMe

2r . . 2«w 3r .. 3r
COS—+I1SIn— || COS—+1I1SIn— |.
5 5 7 7

KonTpojnLHast padora:

Cemectp 1
KonTtponbHast padora Ne 1. Jluneitnas anre0pa.
KonTpomnbHas padota Ne 2 BekTopHas anreOpa v aHaTUTHYSCKAS TEOMETPHSL.
KonTtponbHas pabora Ne 3. Besnenue B aHanus.
KonTponbnas padora Ne 4. JluddepenurpoBanre cioxHONH GyHKIUH.
KontponbHas pabora Ne 5. MccnenoBanue GyHKINU U TOCTpOEHHE IpaduKa.

Cemectp 2
KonTponbnas padota Nel. KomiekcHbie yricna 1 1EHCTBUS C HUMH.

KonTponbhas padorta Ne2. Heonpenenénuspiii uuTerpa.
Konrtpomnbnas padora Ne3. OnpeaenéHHblii HHTETpal U ero MPHIOKEHHS.

KonTponbnas padota Ned. [luddepennranbHble ypaBHEHUS IEPBOTO MOPSIKA.

Konrtponbnas padora Ne5. JIuneitnsle nuddepeHiuanbHble ypaBHEHUS MOpAIKa N C MOCTOSHHBIMHU

KO3 UIIMEeHTaMH.

Konrponbnas padora Ne6. Teopus psaoB.

Jlemo-eapuanmovl KOHMPOJIbHBIX paAdOmM

Cemectp 1
1. Jlunetinas anreOpa

emo-eapuanm
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1 0 2 -1
2. JlokakuTe, 4TO CHCTEMa JIMHEHHBIX YpaBHEHUN cOBMecTHA. Pemure cucremy meronom ["aycca:
X, — X + X3+ X, —2X5 =1,
4%, —5X, —3%X; —5X, +8X%; =5,
2X + Xy — AX3+ 2%, + 2% =8,
3%, — TXy + 2% —6X, + 4% =—2.
3. HaiiguTe oOmiee pemeHrne CHCTEMBI OJTHOPOIHBIX TUHEHHBIX YpaBHCHUI:
{ 2% — X, —3X3 — 3X, — X5 =0,

10 -1 8 5
1. Pemmte ypaBHenue |2 1 3 |-X=[1 -5|.
1

3X, —2X, +5%; —4x, —X; =0, Haiinute pyHaaMeHTanbHy0 CUCTEMY PEILICHUH.
4%, —3X, +13%; —5X, —%; =0.
4. Omeparop A neicTByeT B mpocTpaHcTBe Rz 10 3akoHy AX = (4% —3Xg; X + 77X, — X35 2% —3X3)
Harigure maTpuiy oneparopa A. Haiigure oopas Bekropa € =(5; —1;, 3). Haiinure coOCTBEHHBIC
qrcia U COOCTBEHHBIE BEKTOPA ATOTO OIleparopa.

2. BexTopHas anreOpa v aHaIUTHYECKask TEOMETPHUS.

Hemo-eapuanm
1. Jausr touku A(0; -2;-2); B(0; -1; -3); C(-2; —4; -1); D(-2; 2; 2). Haiinute BBICOTY MHUPaMUJIbI
ABCD, onymiennyo u3 BepmuHsl B.
2. Haiigure yron mexny Bektopamu a =(-10;7) u b = 4,-4;,2).
3. CocraBbre ypaBHenue BbICOTBI AH, ecnam 3amansl BepmuHbl TpeyroiapHuka A(6; —1), B(1;7),
C(9; 5).
4. Hanumute ypaBHeHHe iockoctu Tpeyroiabauka ABC, eciu A(1; 1; 1), B(2; 1; 1), C(1;0; 2).
Yepes toukn M(1; —1; 0) u N(O; 3; —12) mnposeaute npsimyro. Haiiiure Touky mepecedeHus 3TOi
npsiMoii 1 TutockocT 2X+3y+2—-1=0.

o

3. Beenenue B aHaaus.

emo-eapuanm

1. Coopmynupyiite onpenesneHue mpenaeia Ha si3pike «g-6»  lim f(x) =-1.
X—2

2. Beruucnure npeaensl

_ 2x*-3x-5 _ J1+2x-3 ([ 4y —3)\@xd(2x-6)
lim = ——— 6) lim =225, B) lim ;
x4 ax2 5 s Jx—2 T xr6
i : 1/(x+1)
o lim In(1_+smx); D lim [stx] |
x—0  Sin4x x>0l X

J7+x-3

3. Haiinure u oxapakrepusyire To4ku paspbisa pyrkunn  f(X) =— e
X" —oX+

4. InddeperunpoBaHue CI0KHOW QyHKINU.

Hemo-eapuanm
1. Brruncnute mpou3BOAHBIE

6
a) y=§ﬂ+x6; 0) y:xV1—x2+4amSMX; B) Yy =(2—x%)cos2x+ xsin2x.
1-x

2. Haiinute mpou3BOAHYIO BTOPOTO Mopsiaka Y =+ e2X 41,
In x

x2+2

3. Haiinure muddepenmman GpyHkuuu Yy =

24
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H

B

In(x? =5x+7)
Berauncmure npeaen  lim —
X>2 X% _sinx

5. MccnenoBanue pyHKIUN U MOCTpOEHHE IpaduKa.

emo-eapuanm

, MCTOJb3ys npaBuio Jlonurans.

X% —3x

o o . +1
Haiinure yriaoBoit ko duIMeHT KacaTenbHOH K rpaduky QyHKIUN Y = ——————— B TOYKE C

abcruccor X, =—1.

Haiinure Touku skcTpeMyma QyHKIUU ) = x> (x + 2)2 .
Haiinute nHTEpBaBI BRIMYKIOCTH M TOYKHU Tiepernda rpapuka
bynxunn y = x* —12x3 +48x% 5.

Oyukius y= f(x) ompenenena Ha orpeske [—4; 7]. Ha
pucyHke n3o0paxeH rpaduk ee npousBoaHou. Haiiaure Touku
MaKCHUMyMa U MUHUMYyMa (PYHKIIHH, TPOMEKYTOK YOBIBAHHS
byHKIMH, YTI0BOH KOA(PUIIUEHT KacaTeabHOU K rpaduky
(GyHKLIUU B TOUKE X, =4.

Cemectp 2
1. KommiekcHbIe uncna u AeHCTBUS C HUMHU.

emo-eapuanm
3-51  3+i
-t -
-1- 2| 3—4i

SanumuTe B anreOpandeckoi opMe Iuciio

3z .. 3w Az 47[
Breruncimre 2| coS— +isin— |-| cos— +isin— | .
7 7 5 5
Haitnure Bce 3HaueHNs KOpHSA 5\/ —4+4i,
Pemmre ypaBHeHue X2 +8x+32=0.

2. HeonpenieneHHBII HHTETpAI.
emo-eapuanm

BLIchnHTe HAHTETPabL:

3X+2

Iammn x ) 5 J X+9 dx - 3 j Ix +2

V11— x2 x> -2x-3 (\/_ 2)%/>

jx-erdX' 5. .[cosx ] 6. Iln X — 5
’ sin’ x

3. OnpeneneHHbIN UHTETpal.

emo-eapuanm

chm X
Beruucnure uHTerpan —dx.
2+sinx

. . 8
Boruncnute miuomaabs GUrypel, orpaHU4eHHON runepOooil Yy =— unpsameiMu Y =2X, Yy =0,5X.
X

y=(t-1)%"

Brruncnure 4auHy Iyru IIOCKOM KpUBOM R
yay P X =2(t —1)et
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4. uddepenunanbabie ypaBHEHHS MIEPBOTO MOPSIKA.
emo-eapuanm

Haiinure obmiee pemenne ypaBHeHuid. Ecnu 3agansl HaganpHbIe YCIOBUS, pemuTe 3a1ady Kormm.

1. (x—3)2 -tgy - y’—cos2 y=0;

2 y= y3 +2x2 y
X3 + xy?
Yy o x+l
3. , 2)=3.1.
Y+ 1= 17 y(2)
5. Jluneitnpie quddepeHranbHbe ypaBHEHHS BTOPOTO MOPSAIKA C TOCTOSIHHBIMUA KO3 uiin-
CHTaMH.

emo-eapuanm

Pemnre ypaBHeHUS

1. y"-y'= 6x2 +3X;
2. y"—4y'+5y=28c0s3x+24sin3x;
3. y'+3y'—4y=(14x+ 37)e3x , pemute 3axaqy Komm y(0) =4, y'(0)=-1;
4. y"+4y=8ctg2x.
65. Teopus psoB.
Hemo-eapuanm
2 4" 4n+1
1. Hccnenyiite CXOAUMOCTD PSJIOB a) Y —; 0) > (1" )
2o SV
. (- 5” 3x+11Y"
2. 2. HaiimuTe 00acTh CXOAMMOCTH PSJIOB: Q) .
z 7 2n(x-1)" 2 Z X+1
n
3. Haiinure pagnyc u MHTEpBa CXOJUMOCTH CTETIEHHOTO psijia Z (x +;)
= n :
4. Vicnionw3ys cTaHIapTHOE Pa3oKEHUE, BBIYMCIUTE HHTETPAl I x3 sin x3dx.
0

BblnoJiHeHHE JOMAILTHEro 3aJaHUs

Cemectp 1

Marpuisl 1 J€HCTBHSI C HUMH.

Onpenenureny.

OOparHast MaTpHLa U pelIeHNe MaTPUYHBIX YpaBHEHUI.
Panr marpuner.

Meron ['aycca pelieHust CUCTeM JIMHEHHBIX YPaBHEHUM.
OpHOpOAHBIE CUCTEMBI JINHENHBIX YPaBHEHU.

Bekropnas anre6pa.

CoOcTBeHHbIE YKciia U COOCTBEHHBIE BEKTOpa JMHEHHOTO OIepaTopa.
[Tpsimast Ha MIIOCKOCTH, MJIOCKOCTh, IIPsSIMasi B TPOCTPAHCTBE.
OneMeHTapHble GYHKIIUU U UX IpadUKH.

[Tpenen GpyHKIMH.

3amevareabHbIE IPEENIBI U UX CIECACTBHUSL.

CoNoR~LNE

el
= o

[l
w Nt

HenpepriBHOCTD (hyHKINH, Ki1accu(UKaLKs TOYEK pa3phiBa.

2R
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14. uddepenunpoBanue CiIoxHON PyHKIIMN OJHON MTEPEMEHHOM.
15. IIpou3BoaHBIC BBICIINX MTOPSAKOB.
16. IIpaBumo Jlonmurans.

17. HccnenoBanue (GyHKINHU OJHOM MEPEMEHHON HA SKCTPEMYM.

18. MHccnenoBanue (GyHKIMHU OAHOM MMEpeMEHHON U MOCTpoeHue rpaduka GyHKINH.

© o Nk WNRE

=
o

11.
12.
13.

14.
15.
16.
17.

Cemectp 2

JuddepenunpoBanme GyHKINN HECKOIBKUX TEPEMEHHBIX.

OKeTpeMyMbl (PYHKIIMM HECKOJIBKHX MEPEMEHHBIX.

WHTerpupoBaHue NoABEICHUEM 0/ 3HAaK U depeHnnaia, 3aMeHol NepeMEHHON U 110 YacTsIM.
HHTerpupoBaHue palnoHaIbHbIX APOOeii.

WHTerpupoBaHue nppalMoOHaIbHOCTEN U TPUTOHOMETPUYECKHX BBIPAKEHUH.

Brruucrienue onpeneaeHHbIX HHTETPAJIOB.

['eomeTpHuyecKue MPUIIOKEHUS OTIPEICIIEHHBIX HHTETPAJIOB.

HecoOcTBeHHBIE MHTETPAIIBI TIEPBOTO POJIA.

KomruiekcHble yucna.

. Auddepennmanbupie ypaBHEHHUS C pa3AesIIOIIMMUCS TEPEMEHHBIMU OTHOPOIHBIE MHddhepeHIu-

aJbHbIC YPaBHEHUS.

Jluneiinble nuddepeHnnanbHble ypaBHEHUS U ypaBHEHUs bepHymiu.

Juddepenunanbable ypaBHEHMs, JOMYCKAOLINE NOHMKEHUE TTOPSIKA.

Jluneilinble nuddepeHnaibHble ypaBHEHNS BBICHIIMX ITOPSIKOB C TOCTOSHHBIMU K03 duiineHra-
MU (OIHOPOJIHBIE U C IPABOM YACThIO CIIEUAIBHOIO BUA).

CX0AMMOCTb YHCIIOBBIX PSAJIOB.

O06nacTh CXOAUMOCTH (PYHKIIMOHAIBHBIX PSAIOB.

Crenennsle psiabl U psaasl Teinopa.

JIBOMHBIE UHTETPAJIBL.

TeMbl MHIMBUAVAJILHBIX 3aAHWM:

1.
2.
3.

1.
2.
3.

Cemectp 1
JIuneitnas anre6pa;
JuddepenunpoBanue GpyHKIUI U OTbICKaHWE MX HAUOOJIBIIEr0 U HAUMEHBIIIETO 3HaYCHUH;
HccnenoBanue (yHKIMU U IOCTPOECHUE TPa(UKOB.

Cemectp 2
HccnenoBanue GyHKIMHM HECKOJIBKUX MEPEMEHHBIX Ha SKCTPEMYM.

[TonBenenue GpyHkMM moA 3HaK aAuddepeHiuana.

KpartHble unTerpass.

Jlemo-eapuanmuol uHOUBUOYANBLHBIX 3A0AHULL

Cemectp 1
1. Jluneitnas anredpa
emo-eapuanm

3 4 2 1
-13 4 -3

1. Beruucnure onpeaenuTenh 5 4 1 0| MTOTYydHB HYIH B KaKoM-JIn0o cTouoiie.
3 0 -3 2
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2 - 6 5)\_(-2 3
2. Pemmre ypaBHeHUE (_1 ZJ'X'(4 3j—(4 5).

X, —2Xy —2X3+5%X; —X5 =3

2X; —3Xy +Xg + X4 +3X5 =5

S5¥% —8X%,  +7X,+5%; =13
4%, —TXy —4Xg +12X, +3%5 =15

3. Pemmre cucremy IMHEHHBIX ypaBHEHUI

1 3 -3 -2
4. Jlana maTpuua _27 g 155 . Ilpu kakux 3HaueHUsIX p U ( €€ paHr paBeH 27
1 8 -4 -7

X; — Xo 4+ 2Xg + X, +3X5
2%, + Xy +10X5 +5X, +9Xs
X + Xo +6X3 +3X, +5X;5

5. Haiinure obmiee pemieHne CHCTEMbI YpaBHEHHIA VYkaxure ka-

cooo

KOe-JIN0O YaCTHOE PEIICHUE STOW CUCTEMBI.
6. Haiinure pyHIaMEHTATBHYIO CUCTEMY PEIICHHUI CUCTEMbI TMHEHHBIX ypaBHEHUN
X; +2Xy —3Xg + X4 + X5 =0,
2% 43Xy 4+ Xg — 3%, +3%5 =0,
A% +7X, —5X3 — X4 +5X%5 =0,"
X, +3X, —=10%; +6x,  =0.

3anummure ee 0611_[66 pEUICHUC.

Omneparop A: Rz — Rz neiictByer 1o 3akony AX = (2%1 + 7Xo + X3; 4Xq +5Xp —2X3; 4X3), T€e
X = (Xq; X2; X3) — Mpou3BONIBHbII BekTop. Haiinute a) matpuiy oneparopa 4; 0) oOpa3 BekTopa
a=(4;,-2;7); B)coOCTBEHHbIC YUCIIa K COOCTBECHHBIC BEKTOPHI ornieparopa A. Crenaite mpoBepKy.

2. IuddepenunpoBanre GyHKINNA U OTHICKAHUE UX HAUOOIBILIET0 U HAMMEHBIIIEr0 3HAYCHHH.

Jlemo-eapuanm
1. Bslunciaute npou3BOIHbBIE

_In(x* +6x% +10)
Jx+1
2. Bpluucnure npou3BOJHBIE IEPBOIO U BTOPOTO MOPSIIKOB ISl TapaMeTPUUECKH 3aJaHHON (PYHKIIMH

X =2(cost +tsint),
y =2(sint—tcost)."

a) y=(x"-4x*+3)-sin3x;  6) y=x-arcsinx+xV1-x?; B)y

3. Haiinure BTOpOil tuddepeniman 1t QyHKIUN Y = e
4(x? +3)

———— wHa opoMexyTtke [-3; 3].
X% —2x+5 P Y [ ]

4. Haiinure HauMeHbIllee U HauOoIbIIee 3HaUeHUsI QYHKIUH Y =

3. UccnenoBanne GyHKIUN U TOCTPOSHHUE TPAPUKOB.

emo-eapuanm

Hccnenyiite GyHKIMK U TOCTPOUTE UX rpaduku

2_
1) y:L);WQ; 2) y=(x*-4x+3)e*?
X_

Cemectp 2
1. UccnenoBanue GyHKIMN HECKOJIBKUX IIEPEMEHHBIX Ha SKCTPEMYM.
emo-eapuanm

1. I[J'ISI (I)YHKI_II/II/I Z=X- eX/ y BBIYUCIIUTEC YACTHBIC ITPOU3BOAHLIC IICPBOTO U BTOPOT'O IMOPAIKA.

2. Haiigure nuddepenimans mepBoro U BToporo nopsaka GpyHkiun U = arctg(xy + 22) .
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3. Haiinute mpon3BOAHYIO HESBHO 33JaHHON (PYHKIIMH xS + 3x2y - 2xy3 - X2y2 =0.
4. Wccnenyiite Ha SKCTpEeMyM (YHKLUU JIBYX IEPEMEHHBIX
a) z=e”Y(Ax+y>-2y+2); 6) z=2x>+5y%+6xy+2x+2y—7.
5. Hailinute HanOombIIee M HAMMEHBIIIEE 3HaYCHUST QYHKIMN Z = X2+ 3xy2 -12xy+1 B obGmactu D,
OTpaHUYCHHOU MpsAMbIMU X+ Y =3, y—x=3, y=—-1.
2. [Togsenenue GhyHKIMM 1Moj 3HaK auddepeHimana.

lemo-eapuanm

dx

4x
dx e +2 . 4
1 [—— 2. |——dx 3. 4, |sin™ 7x dx
I\/3_x-\/3—2x I e3X Icos2 3x 4/1+tg3x J
; —8x 8x ; 2-5arcctg x
S'I sinx dx 6. Ie +e” o 7. ] sin x cos x dx 8. I7 ix
\/25in2 X —3C0s2 x e 8% _ 8 3sin? x+8cos? x -1 x2 +1
4x 6 .
sin® x e dx x> dx sin2xdx
o [onZdx 10 [— 11 [ XX gp [ SOEEEX
3/cos J1-2e%¥ Vx7 +9 —\/x_7 V3sin? x+ 4
2X 2
e* +5 X~ dx 6x +7In(2x - 2) (5+2x)*
13. |———=d 14, | ———— 15. d 16. d
J e~ " I1—x)100 / 3(x-1) ” e 5+ x2 "
17.j In X2+1 dx  18. J' —3X dx  109. jcos 2x sin? x dx  20. J- x° dx
X 12In“ x+3 3+ x4 1 x)1
. 2.2
JSI g gp (IS gy (AT L oy [xyaBRdx

5—cosx (5 y )3 X
25. | > 26. [—— 27. [Lsin2 dx 28, fﬂdx
(xz +1)arcctg'3x \/;15—2\/;i ¥3 X2 (4_5)2

dx  30. j\/a

1+x Cos “ X
3. KpaTHble HHTETpasbl.

arctgx +1

29. [-21

/emo-eapuanm

-1 0 0 0
1. V3MeHHUTE MOPSIOK UHTETPUPOBAHUS: jdy I f(x, y)dx+ jdy J f (X, y)dx.

-2 —\|2+y -1 7\/77}/

2. Berunciaute HHTErpa: H (12x%y? +16x°y*)dxdy, ecnm rpannna obnactu D 3anaHa ypaBHEHUSAMHU:

D
x=1y=xy=-VXx.

3. BbIumMcIMTE HHTETPA: I I ye®*Ydxdy , ecnu rpanuua obnact D 3aana ypaBHEHUSIMHE:
D
x=2, x=4, y=In2, y=In3.

Tembl 1a00PATOPHBIX PAOOT: He npedyCMOmMpeHbl.

TeMbl 111 CAMOCTOATEJILHON PA0OTHI:

Cemectp 1

1. Anrebpa reoMeTpu4eCcKHX BEKTOPOB.
2. Tlpsmas na mmockoctu. Ilmockocts. Ilpsimast B mpocTpaHCcTBeE.
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3. KpuBble 1 moBepXHOCTH BTOpOro nopsiaka. IlpuBenenue KpuBbIX BTOPOro NOPsIIKa K
KaHOHUYECKOMY BHTY.

OneMeHTapHble GYHKIIUHN U UX rpaduku. CBOWCTBA AIEeMEHTAPHBIX (YHKIUH.
beckoneuno maibie 1 6€CKOHEYHO OOJbINe (DYHKIIUH.

ok~

Cemectp 2

JuddepenurpoBanre HEIBHO U MapaMeTPUIECKU 3aJaHHBIX (PYHKIIUH.
HecoOcTBeHHBIE HHTETPaAIBl BTOPOTO POJA.

Juddepenunanbible ypaBHEHUS, TONYCKAIOIINE TOHWKEHHE MOPSIKA.
Cucrembl TUHEHHBIX UG (HEpPEHIINATLHBIX YPaBHCHUH.

[IpunoxxeHust TeOpUH PAAOB K NPUOTMIKEHHBIM BHIYHCIICHUSIM.

orwbpPE

TeMbI KYPCOBOTI0 NIPOEKTA: He npedycMOompensi.

TeMbI KOJJIOKBHYMA:

Cemectp 1
1. Jluneiinas anrebpa, pelieHre CUCTEM JTUHEHHBIX YpaBHEHMIA;

2. BexropHnas anreopa;
3. AHanuTHYeCcKasi FeOMETPHSI.

Cemectp 2

1. HeormnpeneneHHslii UHTErpa;
2. OnpeneneHHbI HHTETPAIL.

IJK3aMeHaAllMOHHbIE BOIIPOCHI:

Cemectp 1
JInneitnas aiaredpa

1. Omnpenenenue MaTpuibpl pasMepa MXN, KBaJApaTHOW, TPEYrojJbHOM, AMATOHAIBHOW U €IUHUYHON
MaTpHll, paBeHCcTBa MaTpull. Onepanysi TpaHCIIOHUPOBAaHUS MAaTPULIBL.
2. Omnepauuu CioXeHHs] MaTPHIL], YMHOXKEHHUS MaTPUIbl HA YUCIIO U YMHOXEHHS MATPHLL.
3. OmnpeneneHne nepecTaHOBKU U MHBEPCUU B HEl. Teopema o 4uciie IepecTaHOBOK.
4. OmpeneneHue TPaHCIO3UIMU B MepecTaHOBKe. YeTHbIE U HEUETHbIE NEPECTAaHOBKU. Tepema 00 u3-
MEHEHUH YETHOCTHU NIEPECTAHOBKHU IIPU TPAHCIIO3ULIUU.
5. BeaucieHue onpenenuTenacii 2-ro u 3-ro IOPSIKOB.
Omnpenenenue onpenenuTes nopsaka n.
7. CBoiicTBa OmpeneTUTENS:
a) Kak nu3menuTtcs onpenenurens Npyu TPaHCIIOHUPOBAHUN MAaTPHIIbI?
0) UeMy paBeH omnpeaenuTellb, UMEIOLINI CTPOKY WIN CTOJIOELl, COCTOSIIINE U3 HyJen?
B) Kak u3meHnurcs onpenenuTens, €CM ero CTpOKy UM CTOJI0e1] YMHOXKHUTh Ha YUCIIO?
r) Kak uzmenuTcs onpenenurens, €Ciid B HEM IEPECTaBUTh JIBE CTPOKU MM J1Ba CTO0LA?
8. CBoilicTBa ONpEeNETUTENS:
a) Kak usmenurcst onpenenurenb, €ciid K KakoW-11M00 ero CTpoke mpuOaBUThH IPYryl0 CTPOKY,
YMHOXEHHYIO Ha HEKOTOPOE YU CIIO?
0) Uemy paBeH onpenenuTenb, HMEIONTUN ABE IPOIIOPIIHOHAIBHBIC CTPOKH?
B) Kak cBsi3anbl Mexay coboit onpenenutenu matpurl A u AA4?
r) Uemy paBeH OIpeaeuTelb MPOU3BEICHIUS KBAIPaTHRIX MaTpull A U B?
9. Onpenenenue mMunOpa nopsaka K, Ompenenenvie MuHOpa Mjj M anreOGpauveckoro JOMOTHEHHUS

o

Aj dTIeMeHTa  ajj .

10. Teopema Jlamnaca 0 BBIYUCIEHUH ONPENECINUTEN OpsAKa N.
11. Teopema 0 cymMMe NMPOM3BEAEHUI 3JIEMEHTOB OJHON CTPOKM Ha anreOpanyecKue JOTOIHEHUS Hiie-
MEHTOB JAPYTOil CTPOKH.

2N
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12.
13.
14.
15.
16.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
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.

Onpenenenre oOpaTHON MaTPHIIBL. Y CIOBUE CYIIECTBOBAHHS 0OPaTHOIN MaTpPHUIIBL.

[IpaBumo BeUMCICHUST 0OPATHON MaTPHIIBI.

Pemenne marpuunbix ypaBHenuit A-X=B8 u Y-4 =B, ecau det 4 #0.

Onpenenenue apupmeTrnyeckoro Bekropa. Onepannu HaJy apupMeTHIeCKUMU BEKTOPAMHU.
OnpeneneHue JIMHEHHOM KOMOMHALMKM BEKTOPOB, JUHEHHO 3aBUCUMOI M JIMHEHHO HE3aBUCUMOMN
CUCTEM BEKTOPOB.

Teopema 0 HEOOXOIMMOM M JOCTATOYHOM YCIOBHH JTMHEHHON 3aBUCIMOCTH CHCTEMbI BEKTOPOB.
Teopema 0 JIMHEWHO 3aBUCUMOM NOJICUCTEME BEKTOPOB.

TeopeMa 0 noacucTeEMe JIMHEHHO HE3aBUCUMOM CUCTEMBI BEKTOPOB.

Onpenenenne TMHEMHOIO IPOCTPAHCTBA.

Omnpenenenue 6a3uca JIMHEHHOTO MPOCTPAHCTBA.

Kanonnyeckuii 6a3uc N-MepHOIO JIMHEHHOIO MPOCTPAHCTBA.

Onpenenenue NOANPOCTPaHCTBA.

Teopema 0 paznoxeHUH BeKTopa 110 0a3ucy B JIMHEHHOM NPOCTPAHCTBE.

Onpenenenne KOOpAUHAT BEKTOpA B IMHEHHOM ITPOCTPAHCTBE.

Onpenenenue paura MaTpULbl YEPE3 MUHOPBI.

Onpenenenue 6a3ucHOro MUHOPA, OA3UCHBIX CTPOK U CTOJOII0B MAaTPUIIBI.

Teopema 0 6a3McCHOM MUHOpE.

TeopeMa 0 HEOOXOIMMBIX U JTOCTATOYHBIX YCIOBHSX PaBEHCTBA HYJIIO OMPEICITUTEIS.
OneMeHTapHble IPeoOpPa30BaHUs MATPULIBL.

Ornpezenienre panra MaTpUIlbl Yepe3 JIMHEHHYIO0 3aBUCUMOCTb CTPOK (CTOJIOII0B) MATPHUIIBI.
Teopema 0 JIMHEHHON HE3aBUCUMOCTH OPTOIOHAJIbHOW CUCTEMBI BEKTOPOB.

Marpuua nepexosa oT 0HOTro 6a3uca K Ipyromy.

@DopMyIibl, CBA3BIBAIOIIME KOOPIUHATHI OJIHOTO U TOT'O K€ BEKTOpa B ABYX Oa3ucax.
Omnpenenenne OpTOroHABHBIX BEKTOPOB. Omnpenenenne OpTOHOPMUPOBAHHOTO Oa3uca.
CaoiicTBa MaTpuIbl IEpexo0/ia OT OJHOIO OPTOHOPMUPOBAHHOIO 6a3uca K Apyromy.
Onpenenenyue CUCTEMbI JIMHEWHBIX YPaBHEHUH.

OnpeneneHue peleHus: CUCTEMBI JINHEHHBIX ypaBHEHUI.

Omnpenenennst COBMECTHBIX, HECOBMECTHBIX, OIIPEIEIIEHHBIX U HEOIIPEIETIEHHBIX CUCTEM.
Teopema Kponekepa-Kanennu o COBMECTHOCTH CHCTEMBI TMHEWHBIX YPABHEHUH.

[TpaBuno Kpamepa penieHrst CUCTEMBI TUHEUHBIX YPABHEHHIA.

Meron I'aycca penieHus: CUCTEMBI INHEWHBIX YPaBHEHUM.

Ornpezenienre 00IIEero U YaCTHOTO PEIICHHU CHCTEMbI TUHEHHBIX YpaBHEHUH.

VYcnoBue cymecTBOBaHNs HETPUBUAJIBHBIX PEIIEHNUN CUCTEMBI JINHENHBIX OJHOPOIHBIX YPaBHEHHUH.
CBolicTBa pelIEHUI CUCTEMBI TMHENHBIX OAHOPOJHBIX YPABHEHUM.

Omnpenenenne GpyHIaMEeHTaIbHONW CUCTEMBI PELICHUN OAHOPOJHON CUCTEMBI JIMHEWHBIX YpaBHEHUH.
Yucno pemennii B ©.C.P.

Omnpenenenue auHeHoro oneparopa A: Ry — Ry,

Martpuna nuneriHoro oneparopa A: Ry, — Rp.

Omnpenenenne coOOCTBEHHOTO YMCiIa U COOCTBEHHOTO BEKTOpa JInHEHHoro oneparopa A: R, — R.
XapakTepucTUYECKOE ypaBHEHNE MaTPULbI IMHEHHOTO onepaTopa A.

HaxoxeHne coOCTBEHHBIX BEKTOPOB MaTpPHULIbl IMHEHHOTO onepaTopa A.

Teopema o NMHEHHONH KOMOMHALMK COOCTBEHHBIX BEKTOPOB JIMHEWHOTO OMeEpaTopa, OTBEYAIOIIUX
OJIHOMY U TOMY K€ COOCTBEHHOMY UHCIY.

Teopema o crcreme cOOCTBEHHBIX BEKTOPOB, OTBEYAIOIIUX PA3IMYHBIM COOCTBEHHBIM YHCIIaM.
Omnpenenenne kBaapaTiHaHoi Gopmbl. OOmMI BUA KBagpaTHIHOW (HopMBI ipu N = 3.

[ToHsTHE KAHOHMYECKOTO BUA U TJIaBHBIX OCEH KBaJAPaTUYHON (POPMBI.

BexTopHnas aaredpa

OmnpeneneHne reOMETPUUECKOT0 BEKTOPA, €T0 MOJYJIsl, pPABEHCTBA BEKTOPOB.

Onepanuu CI0XKeHHUs] U BBIYUTAHUS BEKTOPOB, YMHOXKEHHS BEKTOpa Ha YUCIIO.

Omnpenenenne KOUIMHEAPHBIX U KOMIUTAHAPHBIX BEKTOPOB.

Onpenenenue 6a3zuca BO MHOXKECTBE Te€OMETpHUECKUX BeKTOpoB. [loHaTue koopauHat BekTopa. Ha-
XOX/IEHUE KOOPAMHAT BEKTOPA, €CIIM U3BECTHBI KOOPAMHATHI €r0 Hayaja U KOHIIA.
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61.

62.

63.
64.

65.

66.

67.
68.

69.

70.

71.

72.

73.
74.
75.
76.
77.

78.

79.

80.

81.
82.
83.
84.
85.

wn

SIS

9

Omnpenenenue neneHust oTpe3ka AB B OTHONIICHWU A. BhIUMCIEHHE KOOPIUHAT TOUKH M, nensiieit
OTpe30K AB B oTHOIICHHH A. BhIumcieHue KOOpIWHAT CepeNHBI OTPE3Ka.

[loHsiTHE MPOEKIMH TOYKH HA OCh U MPOEKIMH BEKTOpa Ha oCb. DopMyra BBIYHCICHUS MPOCKIUU
BEKTOpa Ha OCh (Uepe3 CKAIAPHOE IPOU3BECHHUE).

OrnpezesieHne CKalsIpHOTO MPOU3BEICHUS IBYX BEKTOPOB. CBOMCTBA CKAJISIPHOTO MTPOU3BEICHUS.
OnpeneneHre CKaasipHOTO MPOU3BEAEHUS IBYX BEKTOPOB. DOPMyIibl BHIYMCICHUS CKAJIIPHOTO MPO-
W3BEJICHUS BEKTOPOB, 33JJaHHBIX CBOMMHU KOOPAUHATAMHU B JEKAPTOBOM CUCTEME KOOPIUHAT.
®opMynbl BBIYUCIICHHS JJIMHBI BEKTOpPA M PACCTOSHUS MEXIY IBYMsI TOYKaMH (Uepe3 CKaIIpHOE
npousBeieHre). Beiuncienue yria Mexay BeKTopaMu (4epe3 CKaIsipHOE MPOU3BEICHHE).
OnpeneneHre BEKTOPHOTO MPOMU3BEACHUS JBYX BEKTOPOB. ['eOMETpHYECKUN CMBICT BEKTOPHOTO
MIPOU3BEICHHUS.

CBolicTBa BEKTOPHOTO IPOU3BEACHUS.

®opmylia BEIYUCIEHUS BEKTOPHOTO MPOU3BEICHHS BEKTOPOB, 3aJaHHBIX CBOMMHM KOOPAMHATAMH B
JIEKapTOBOM CUCTEME KOOPAUHAT.

OrnpezesieHre CMEIIAaHHOTO MPOU3BEACHUS TPEX BEKTOPOB. ['€OMETpUUECKUI CMBICH CMEIIAHHOTO
MIPOU3BEICHUS.

®opmylia BBIYMACICHHUS] CMEMIAHHOTO MPOU3BEICHHS BEKTOPOB, 3aIaHHBIX CBOMMH KOOpPJIMHATaAMHU B
JIEKapTOBOM CUCTEME KOOPAUHAT.

AHaJuTHYeCKas reomMeTpust

VpaBHEHUS MPSIMOM TPOXOsIieh yepe3 Touky Mo(xo, Vo) mepnenaukyasipao Bektopy n= (A, B).
Ob1ee ypaBHEeHUE MPSMOI HA MIIOCKOCTH.

Kanonnueckoe M mapamMeTpuyeckoe ypaBHEHHMS NPSAMOM Ha IJIOCKOCTH. YpPaBHEHHUs MPSIMOM Ha
TJIOCKOCTH, MMPOXOIAIICH uepe3 IBe TOUKH.

YpaBHeHUE MPSIMOI HA TUIOCKOCTH C YTIIOBBIM K03 pHImeHTOM.

@opMyIbl I BBIYUCICHUS YIJIa MEXAY MPSIMBIMU Ha MJIOCKOCTH.

Y ciioBUS MapajuIeIbHOCTH U MIEPIICHIUKYIISIPHOCTH IBYX IPSMBIX Ha IUIOCKOCTH.

dopMmysia BEIYUCICHUS pacCTOSHUS OT TOUKH Mo(Xo, yo) 10 ipsimoii Ax + By + C' =0 Ha MJI0CKOCTH.
VYpaBHEHHE IUIOCKOCTH, MPOXojsmied uepe3 Touky Mo(xo, Vo, Zo) TEPHCHAMKYISPHO BEKTOPY
n=(A, B, C). Ob6miee ypaBHEHHE TIOCKOCTH.

VYpaBHEHHE IUIOCKOCTH, MPOXOIsIIel depe3 Touky Mo(xo, vo, Zo) MapaiieibHO JIBYM BEKTOpaM
L=(m,n, p) ul,=(m,n,, p,). YpaBHEeHHE [IOCKOCTH, POXOAAILEH Uepe3 TPU TOUKH.

Yron mexnay miaockocTsMu Aix+ Biy+ Ciz+D1=0 u Axx+ Byy +Cyz +D, = 0. YcnoBus mapai-
JETFHOCTH U IEPIICHANKYISIPHOCTH ABYX TIOCKOCTEH.

OOuiee ypaBHeHHE MPsIMOM B IpocTpaHcTBe. [lapamerpuueckie U KaHOHUYECKHE YpaBHEHMs Ipsi-
MOH B IPOCTPAHCTBE.

YpaBHEHHUE OKPY>KHOCTHU C LIEHTPOM B TOUKE (Xg, Vo) paauyca R.

Onpenencuue chepsl. YpaBHeHHE chephl ¢ IIEHTPOM B Touke, Mo(xo, Vo, Zo) paauyca R.
Onpenenenue >ummnca. KaHoHMueckoe ypaBHEHUE IUIUIICA.

Omnpenenenue runep6ossl. KanoHnueckoe ypaBHeHHE THIEPOOIIBI.

Onpenenenne napadosbl. KanoHnueckoe ypaBHeHUE MapaloIibl.

MaTtemMaTHYeCKHHA aHAIH3.
BBenenue B aHaIN3.

[TonsiTHEe MHOXECTBA, €ro eMeHTa. Onepalny HaJl MHO)KECTBAMHU.

Omnpenenenne MOIYs JEMCTBUTENBHOTO YHCTIA, €r0 CBOMCTBA.

OmnpeneneHre MHOXKECTBAa OTPaHUYEHHOTO CBEPXY, CHU3Y M OTPaHWYCHHOT0 MHO)KecTBa. Ompenerne-
HUE BEpXHEW rpaHUIlbl MHOXECTBAa A; TOUHOW BepXHel rpaHuilbl MHOKeCTBa A. OmnpeneneHue HIX-
Hel TpaHUIlbl MHOYKECTBA A; TOUHOM HMYKHEHN rpaHHIIbl MHOXKECTBA A.

[Monsitue pynkmun f:x < Ry— Y < Ry OGnactp onpezeneHuss 1 MHOXKECTBO 3HAYCHUH QyHKIINY.
Knaccwl pynkmmii f: x < Ry — y= Ry npu pa3nuuHbix 3HaUeHHSIX M © N.

Onpenenenre KOMIO3UIMN QYHKIHH (CI0XKHONU QYHKIUN).
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7. Jlns ckanspHO# (QyHKIIMU CKaJIIPHOTO apryMeHTa: ONpe/eieHne MOHOTOHHO BO3PACTAIOIIEeH 1 MOHO-
TOHHO YOBIBaroIIeH (QyHKIIUU, ONPEACIICHUE YeTHOU, HEeUeTHOW (QYHKIMHU U (QYHKIIMHM OOIIETro BHAA; OI-
penencHue MepuoauvecKor (YHKIMH; OMpEIeIeHUe OTPaHUYEHHOW CBEepXy (CHH3Y), OTpaHUYCHHOU
(GYyHKIMHM ¥ HEOTPAaHUYCHHOU (DYHKITHH.

8.  OcHOBHbIE >JI€MEHTapHbIe (YHKIUH, UX 00JacTU ompeneneHus W obiactu 3HadeHuu. I 'paduxu
3JIEMEHTAPHBIX (YHKIIHHA.
9.  IlonsTtue oOpaTtHON HYHKINU.
10. OkpecTHOCTH KOHEYHOH TOYKHM Xg B IPOCTpaHCTBE [J |, UX 00O3HAa4YeHHUs U 3alKCh B BUJE Hepa-
BEHCTB; OKPECTHOCTh OECKOHEYHO yJaIeHHON TOYKH.
11. TloHATHA MApOBBIX OKPECTHOCTEW M OKPECTHOCTEW MapajUICJICNMIIENOB HAa IUIOCKOCTH U B IIPO-
CTPaHCTBE.
12. TloHATHe npenenbHOM TOYKH, BHYTPEHHEW M I'PAaHUYHOW TOYKM MHOXKecTBa. IloHsATHME rpaHuULbI
MHO’K€CTBA, OTKPBITHIE U 3AMKHYTBIE MHOXKECTBA.
13. TloHATHE YMCIOBOU MOCIENOBATEIBHOCTH. BUIbI UNCIOBBIX ITOCIIEI0BATEILHOCTEM.
14.  OmnpeneneHue npenena YUCIOBOM MOCIENOBATEILHOCTH. TeopeMa 0 €IMHCTBEHHOCTH MpeJelia Io-
CJIEI0BATEILHOCTH.
15. Teopema o npenene MOHOTOHHOM OTPaHUYEHHOMW IOCIIENOBATEIBLHOCTU. Teopema o mpezeie cym-
MBI, IPOU3BEACHMS U YaCTHOIO JIBYX IIOCJIEI0BATEIBHOCTEN.
16.  Ompenenenue npejena GyHKINUN B TOUKE HA SI3bIKE «€—0» M Ha SI3bIKE [10CIIEI0BATEIbHOCTEH.
17.  Ompenenenue npenena GyHKIUN B TOYKE B IPOCTPAHCTBE [] ; Ha S3bIKE «€—0» U Ha SI3BIKE IOCIIe-
JIOBaTEIIbHOCTEM.
18. OmpenesneHue Ha sI3bIKE OKPECTHOCTEH M HEPABEHCTB (rpaduueckas WILTIOCTpaLus) s HOHATHH
npezaena QyHKIUU:
lim f(x)=A im f(x)=A lim f(x)=A lim f(x)=w
X—=X0 X—>xg—0 X—>Xg+0 X—=>X0
lim f(x)=-o lim f(x)=+w lim f(x)=-w lim f(x)=4w0
X—=X0 X—=X0 X—>X0+0 X—>X0+0
lim f(x)=-o lim f(x)=+o lim f(x)=A lim f(x)=A
Xx—=>xp—0 x—=>X0-0 X—>0 X—>—00
lim f(x)=A lim f(x)=o0 lim f(x)=oo lim f(x)=o
X—>+00 X—© X—>—0 X—>+0
lim f(x)=—o0 lim f(x)=-—o lim f(x)=-—o lim f(x) =+
X—© X—>—00 X—>+00 X—©
lim f(x)=+o00 lim f(x)=40w lim f(x)=o lim f(x)=ow
X—>—o0 X—>+00 X—=>Xo+0 X—=>X0-0
19. Teopema 0 eAMHCTBEHHOCTH Ipejena pyHKIHMHU B Touke. Teopema o mpezene CyMMBbI, IPOU3BEe-
HUS M 9aCTHOTO ABYX (DYHKITHIA.
20. Teopema o nepexojie K Mpeeny B HepaBeHCTBe. Teopema o0 3akaTor QyHKITHH.
21. OmpeneneHue 0HOCTOPOHHUX MPEJENIOB CKATSIPHONW (YHKIIMU B TOUKE Xg. TeopeMa o CBS3M Ipe-
JieN1a CKaJsipHOM (YHKIIMH B TOUKE U €€ OJITHOCTOPOHHUX IPE/IEIOB B 3TOM TOUKE.
22.  OmnpeneneHus HEMPEPBIBHOCTH (PYHKIIMU B TOYKE Xo (Yepe3 Mmpenensl U yepe3 mpupaiieHus). Teo-
peMa 0 HeMPEePbIBHOCTH CIOKHON (PYHKIUH.
23. Teopema 0 HENPEPHIBHOCTH CYMMBI, TPOU3BEIEHUS U YaCTHOTO (PYHKIIUH.
24. Teopemsl Kommm o mpoMexyTOUHBIX 3HAUESHHUSX HEMPEPBIBHOW Ha oTpe3ke [a,0] GpyHKImm.
25. Teopemsl Beliepiirpacca o HenpepbIBHOW Ha oTpe3ke [a,0] GpyHkimu.
26. IlepBslii 3amedaTeNIbHBIN IIPEAECII U €r0 CIEACTBUS.
27. Bropoii 3ameuarenbHblid npenesn. CieacTBrs BTOPOro 3aMeYaTeIbHOTO Mpeena.
28. Knaccudukanus Touek paspeiBa (cKkamsipHoit) pynkiun y = f (x).
29. Ilonstue ¢pyHKIMHM, OECKOHEYHO MaJOW B OKPECTHOCTH TOUYKU Xo. [loHsATHE QyHKINU, OECKOHEUHO

00JIBIION B OKPECTHOCTH TOUKH Xg. Teopema o CBsI3U OECKOHEYHO MaJIOi U OECKOHEUHO OOJIBIION B
OKPECTHOCTH TOYKH Xg (PYHKLHH.
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A

OmnpeencHue MopsaKa MaJOCTH OECKOHEUHO Majol GyHKIMKU ox) OoTHOCUTENBbHO [3(X), PKBUBa-
JICHTHOCTH JIBYX OECKOHEYHO MajbIX (DYHKIIMH U TJIaBHON yacTh OECKOHEYHO Mayio (yHKIHMU OT-
HOCHUTEJIHHO JPYroil 0ECKOHEUYHO MaJIOM.

JAnddepennuanbHoe ucUNCIEHHE.

Omnpenenenue npousBoaHoi Gpyukuuu y = f (x). HenpepsiBHOCTD muddepenmpyemoit GyHKIuu.
[TpaBuna nuddepeHpoBaHus CyMMBbI, IPOU3BEICHHS U YaCTHOTO (DYHKIIUH.
HuddepenunpoBanue caoxKHON 1 00paTHON HYHKIUH.

I'eomeTpuueckuii cmbici mpousBogHor GyHKimu y=f(x). YpaBHeHHe KacaTeabHOH K rpaduky
bynkuu y = f (x).

Omnpenencune auddepenmmana ¢yukuun y=f(x). Ycmosue cymecrBoBanus auddepeninana
byukuu y = f (x). @opmyna Beruucnenus nudpdepennnana yakuun y = f (x).

[MousTre MPoU3BOIHBIX U AH(dEpPEHIIATIOB BHICIIHX MOPAAKOB GyHKImU y = f (x).

OmnpeneneHre MOHOTOHHOH (yHKIUH. YcioBue MOHOTOHHOCTH (yHkumu y =f(x) (uepe3 mpowus-
BOJHYIO).

Teopema ®depma 00 0OpaleHUH B HYJIb MPOU3BOJIHON B TOYKE HAMOOJBINEro (HAMMEHBIIIETO) 3Ha-
yeHus PyHKIHUU.

Omnpenenenne To4kH dkcTpemyma pynkimu y =f (x). Heobxonumoe ycioBue sxcTpemyma QyHK-
nun y = f (x). Jocratounsie ycinoBus skcTpeMyma GyHkimu y = f (x) yepes mepByro mpou3BOIHYIO.
Omnpenenenne Touku dkcTpemyma pynkimu y =f (x). Heobxomumoe ycioBue sxcTpemyma QyHK-
uu y = f (x). Jocratounsie ycnoBus skcTpemMmyma GyHkipu y = f (x) depe3 BTOpyO MPOU3BOIHYIO.
Teopema Posuist 06 oOpanieHnu mpou3BOAHOM B HYJIb, €€ TEOMETPUUCCKUM CMBICII.

f(b)- f(a)

Teopema Jlarpana 00 OTHOIICHUH .
-a

, €€ TEOMETPUYECKUI CMBICIL.

0
[IpaBuno Jlonuraist pacKpbeITUSL HEONPEAETEHHOCTH o 0-00, 00—o00.

IIpasusno Jlonutans packpeiTus Heonpeaenennocreir 0°, 17, 1°.

OmnpeneneHne BHITYKIOCTHA BBEPX U BBIMYKJIOCTH BHU3 rpaduka pyHkimu y = f (x).

HeoOxomuMbie 1 10CTATOYHBIC YCIOBHS BBITYKIOCTH BHU3 (BBepX) rpaduka pyHkuuu y = f (x).
[MousiTre Touku meperuba rpaduka Gpynkuuu y =f(x). HeoOxoaumMbie ¥ JOCTATOYHBIC YCIOBHSI
CYIIECTBOBaHMs TOUEK Tepernoa.

[Tonsatne acumMnToTH rpaduka GyHKIHH. YCIOBHE CYIIECTBOBAHUS M YpaBHEHHE BEPTUKAIBLHON H
TOPU30HTAIEHON aCUMIITOTHI.

[Tonatne acumnToThl Trpaduka (YHKIUU. YCIOBHE CYIIECTBOBAHHS W YPaBHEHHE HAKIOHHOU
ACHMITOTEHI.

OmnpeneneHne 9YacTHBIX MTPOU3BOIHBIX (YHKIINI HECKOJIBKHUX ITEPEMEHHBIX.

[ToHsiTHE YaCTHBIX MPOM3BOAHBIX BBHICHIMX MOPSIKOB. YCJIOBHE PaBEHCTBAa CMEIIAHHBIX YACTHBIX
TIPOM3BOJIHBIX.

Ompenenenne muddepenHnnana GyHKINN HECKOIBKUX NMepeMeHHbIX. DopMyna BBIYHCICHHUS TUQ-
depenmana GyHKIIUNA HECKOIbKUX IMEPEMEHHBIX.

®opmynbl BeruuceHus nudepennumana Broporo nopsaka ¢pyukuun Z = f (x, y).

Omnpenenenne Touek skctpemyma GyHkuun y =T (x1, Xo,.. ., Xn). Heobxoaumoe ycimoBre sKkcTpeMyMa
st pyskmmn y = f (xq, Xo,...., Xn).

JloctaTouHbie ycioBus 3kcTpeMyMa pyHkmmuu y = f (x1, Xo,. .., Xn).

ITonsarue ycnoBHoro skcrpemyma. Meron Jlarpanxa OTHICKaHHSI YCIIOBHOTO SKCTPEMyMa.

HNHTerpajbHoe HcYHCICHUE.

Onpenenenue nepBoodpa3Hoil pyHkuuu. COOTHOLIEHHE MEXIY JBYMs NePBOOOPa3HBIMU (YHKIMU
y=1(x).

Omnpenenenue HeonpeaeneHHoro uarerpaita Gyakmun y = f (x). CBoiicTBa HeonpeAeIeHHOTO UHTE-
rpana.

Brruuciienne MHTErpaioB mojBefeHreM (QYHKUIUHU MO 3HaK nuddepenimana. Gopmyna UHTErpH-
POBaHMS 10 YacTsAM. 3aMeHa epPEeMEHHOI B HEOTIPEICIICHHOM HHTErpaie.

CornacoBaHa Ha noptane Ne 13147



60.
61.

62.
63.
64.
65.
66.
67.
68.

69.
70.

71.
72.

73.
74.
75.
76.

77.

78.
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WuTerpupoBanue nNpocThiX qpodeil. Beranciaenrne HHTErpanoB OT paliiOHABHBIX (PYHKITUI.
Omnpenencaue onpeeacHHoOro naterpaia ¢pyukuuun y =f (x). ['eoMeTpryuecKuii CMBICIT OnpeecH-
HOTO MHTErpara.

CBoiicTBa OINpeIeICHHOr0 UHTErpaa.

WNuterpai ¢ nepeMeHHBIM BEPXHUM MPEIEIOM.

®opmyna Herotona-JIeiOHIIIA BRIYUCIICHHS ONTPEAeICHHOr0 HHTerpaina pyHkimu y = f (x).

3ameHa IepeMEHHOM B ONpeIeIICHHOM UHTETpajie.

['eomeTpuyeckuii CMBICH ONpPENEICHHOr0 UHTErpaia. Belunciienre miomaad KpuBOJIMHEHHON Tpa-
MEIUH B IEKAPTOBOM CUCTEME KOOPAUHAT, €CIIM TPAHUIIBI 00IACTH 3a/IaHbl IBHO U 3aJlaHa MapaMeT-
PUYECKH.

Brruncnenue 1iomanu KpUBOJIMHEHHOTO CEKTOpa, €CIU T'PaHUIbI 00JIaCTH 3a/laHbl B TOJSPHON
CUCTEME KOOpIUHAT.

Brrunciienue JUMHbBI AyTd KPUBOM, €CIIM KpUBas 3a/laHa SIBHO. BBIYMCIEHUE UIMHBI 1yTH KPUBOM,
€CJIM KpUBas 3aJlaHa MapaMeTPUUYECKH.

Omnpenenenne HECOOCTBEHHOTO HHTErpaia 1-ro poaa.

[Ipu3Hak cpaBHEHHS CXOAUMOCTH HECOOCTBEHHOro MHTerpana 1-ro pona. CxoIuMoCTh HUHTErpaia
¢ dx

a Xa

Omnpenenenne HECOOCTBEHHOTO HHTErpaja 2-To poja.

[Ipu3Hak cpaBHEHHUS CXOAUMOCTH HECOOCTBEHHOTO MHTerpaia 2-ro pojaa. CXoIuMOCTh MHTErpaia

b
dx .
— BcCiyvae, korma lim f(a)=o.
(x—a) X—a
a
[Tonstue nBoiiHOTrO MHTErpana. CBoKcTBa IBOMHOIO HHTErpaa.
Brrunciienne ABOMHOrO MHTErpasia B AEKAPTOBOM CUCTEME KOOPAUHAT.
3aMeHa NepeMEeHHBIX B JBOITHOM MHTETpaIe.

IIepexo B IBOMHOM MHTETpAIE K NOJAPHON CUCTEME KOOPAUHAT.

JAu¢ppepenunaibHbie ypaBHEHHS.

[Tonatne oObIKHOBEHHOTO U (HEepPEeHINATBHOTO YPaBHEHUS MEPBOTO MOPAIKA, PELUICHUsS W HUHTe-
rpana 3toro ypaBHeHus. llonarue oOumiero pemeHuss U o0mero nHTerpana audp@depeHIanIbHOro
ypaBHEHMs niepBoro nopsaka. 3anadya Kommwm s quddepeHmanbHoro ypaBHeHHs IEPBOTo MOPsI-
Ka.

VYpaBHEHHUSI € pa3ACIAOIUMUCS IEpeMeHHBIMA. OJHOPOIHBIE YPAaBHEHUS.

JIuneliHbIe ypaBHEHHUs IIEPBOIO NOpsAKa. Y paBHeHue bepHym.

[Tonsarue nuddepenmansHOro ypaBHeHus nopsiaka N. [lorstue obero pemeHus 1 001ero HHTe-
rpana nuddepeHmaibHOro ypaBHeHus nopsaka N. 3agada Komm mis nuddepeHnmnanbHoro ypas-
HEHUs nopsiaka n.

[TonsiTue nuuelinoi 3aBucuMoctu ¢pyHkui. Onpenenurens Bporckoro. MccnenoBanue nuHenHOM
3aBUCUMOCTH (YHKIIMI ¢ TOMOIIbIO onpeaenuTens Bporckoro.

JIuneiiHoe ypaBHeHMe nopsaka N. CBOWCTBO peLICHUI JMHENHOIO ypaBHEHUS opsAaka N.
JIuneliHOe OJHOPOAHOE ypaBHEHME nopsaka N. CBOWCTBO PEMICHWHM JUHEHHOTO OJHOPOJHOIO
YpaBHEHHUs Mopsaka N.

Jluneitnoe ogHOpOJHOE ypaBHeHHE Topsnka N. CTpykTypa OOIIEro pemeHusl JUHEHHOTO OJIHO-
POJHOrO YpaBHEHHUs MOpsiKa N.

JluneitHoe ypaBHeHue nopsaaka N. CTpykTypa oOLIero pemeHus JMHEHHOro HEOAHOPOJHOIO YpaB-
HEHUs nopsiaka n.

Pemennie nuHEHOTO OTHOPOAHOTO ypaBHEHUS MOPSAAKAa N C MOCTOSHHBIMU KO3(DPHUIIEHTaMU.
Perienue TMHEHOTO HEOAHOPOAHOTO YPaBHEHHS MOPsIIKA N € MOCTOSHHBIMU KOA(GHUIIMEHTaMHU €
IIPaBOM YaCThIO CIELUAIBHOTO BUA.

Perienne nMuHEHHOT0 HEOJHOPOJHOTO YpaBHEHHUS MOPsAKa N C MOCTOSIHHBIMHM KO3 (UIIMEHTaMU
METOJIOM BapHaliy MPOU3BOJIBLHON MTOCTOSHHOM.
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Teopus psinos

89. OrmpeneneHue YUCIOBOrO psijia, YACTHUHOM CyMMBbI U CyMMBI psifa. Heobxonumoe ycnoBue cxoau-
MOCTH YHMCJIOBOTO psija.

90. OmnpeneneHue yCIOBHON U a0COTIOTHON CXOJMMOCTH Psijia.

91. Ilpu3Haku cpaBHEHHS aOCOJIOTHOW CXOAUMOCTH PSAA.

92. Ilpusnaku JlamamOepa aOCOIFOTHOM CXOAMMOCTH psija.

93. Panukanbuble npu3Haku Komm abcotoTHONM CXOAUMOCTH psifa.

94. UnrerpanbHblii nmpu3Hak Koy aGCOMIOTHON CXOIMMOCTH Psijia.

95. Ompenenenne 3HaKoUepeayromerocs psaa. [Ipusnak JIeiiOHUIA €r0 CXOIUMOCTH.

96. IlonsaTHe PyHKIHMOHAIBHOTO PsAa, CyMMbI (DYHKIMOHAIBHOTO PsJia U €ro 00JaCTH CXOIUMOCTH.

97. Ompenenenusi paBHOMEPHOH M HEPAaBHOMEPHOH CXOIUMOCTH (PYHKIIMOHAIBHOTO psina. Teopema o
HENPEPHIBHOCTH CYMMBI (DYHKIIMOHAIBHOTO PAJIa.

98. Ilpusnak Beiiepmrpacca paBHOMEPHOH CXOIUMOCTH (DYHKIIMOHAJIBHOTO psijia.

99. IlouneHHOe UHTETPUPOBAHUE (PYHKIIMOHAIBHOIO Psijia C IeHCTBUTEIbHBIMU YJICHAMHU.

100. TIlounennoe nuddepeHpoBanne GyHKINOHATBHOTO PsAAa C NIEHCTBUTEIBHBIMH YWICHAMH.

101. Ilomstue creneHHoro psaa. Teopema AbGens 0 cTpoeHUH 00JaCTU CXOAUMOCTH CTEIIEHHOTO psja ¢
JEHCTBUTENBbHBIMU YIEHAMHU.

102. Paaunyc 1 MHTEpBaJl CXOAUMOCTH CTENEHHOro psiaa. @opmyiibl 11 BBIUUCIECHUS paguyca CXOIUMO-
CTH CTEIIEHHOTO psja.

103. Tlounennoe nuddepeHnrpoBaHe U MOWICHHOE HHTETPUPOBAHUE CTENEHHOTO psaa. Teopema o pa-
Jycax CXOJIMMOCTH CTENICHHBIX PAIOB, MOJYYEHHBIX MOWICHHBIM Au(QepeHInpOBaHUEM WIIH T10-
YJICHHBIM UHTETPUPOBAHUEM CTEIIEHHOTO PAJIA.

104. Tlonsarue psana Teitnopa. YcioBue pasznoxkenus GyHKuu B psn Teitnopa.

105. Psap Teiinopa mans pynkuuii e*, sinx, cosx, In(1+x), (@+x)*.
106. Ilonsrtue psna Oypwe. Beruucinenue koagpduiueHToB psga Oypse.

9J1eMeHTbl KOMILJIEKCHOI'0 aHAJIH3a

107. OmpeneneHue KOMIUIEKCHOTO YMCIIa, 3aJIaHHOTO B anredpandeckoit ¢popme. Oneparu ClIoKeHus,
BBIUUTAHUS U YMHOXKEHHUSI KOMILJICKCHBIX YHMCEN, 33JJaHHBIX B ajiredpandeckoit popme.

108. ComnpsbkeHHble KOMIUIEKCHbIE uncaa. Onepanus JejaeHus] KOMIUIEKCHBIX YHCEN, 3aJJaHHBIX B ajireo-
panueckoit popme.

109. M3obOpaxkeHHe KOMIUIEKCHBIX YHMCEN Ha MI0ocKocTu. OmpeneneHre Moy U apryMeHTa KOMITJIEKC-
HOTO YHCIIA.

110. TpuroHometpuyeckas (popma 3amacu KOMIIJIEKCHOTO YHCa. YMHOKEHHUE U JIeJIeHHE KOMIUIEKCHBIX
qucen, 3aJJaHHbIX B TpUroHOMeTpuueckoil popme. dopmyna MyaBpa Bo3BeI€HUS B CTENEHb KOMIUIEKC-
HOTO YHcJa, 33JJaHHOTO B TPUTOHOMETpHUYECKOU (opMme.

111. OmpeneneHue KOPHS CTETICHH N U3 KOMIUIEKCHOTo 4yucia. dopmyiia Juis OThICKaHUS VZ .

112. Omnpenenenve GyHKIUU KOMIUIEKCHOTO IEPEMEHHOTO.

4. Mertoaudeckue MaTepHualJibl

Jlnst obGecriedeHus mporiecca OOydeHUsT U PeIIeHUs 3a7ad 00yUeHHUs HUCIIONIb3YIOTCS
CIENYIOIINE MAaTEPUAIBI:
— METOAMWYECKHE Marepuasbl, ONPEACISAIONIME NPOLEAYPHl OLCHUBAHUSA 3HAHUM,
YMEHHM, HaBBIKOB M (WJIM) OMNbITA JEATEIIbHOCTH, XapaKTePU3YIOIIUX 3Tarlbl
dbopMupoOBaHUsT KOMIIETEHIINMI, B COCTaBE:

MeTtoauyeckue MaTepuaJibl: COIIACHO IMyHKTa 12 paboueit mporpaMmbl
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Atipuc-IIpecc, 2007. - 602 c. Ik3eMIIAPbI BCEro:7 3K3.

8. Ilerpymko W.M. Kypc Bbiclieli wMaremaTukd. BBeneHne B MaTeMaTHYecKH — aHaIuU3.
Huddepenumansaoe ucuncnenue. Jlekuun u npaktukym. C-IlerepOypr Uzn-o: Jlans, 2009, 288c
http://e.lanbook.com/books/element.php?pll_id=302

12.3. YueGHo-MeTOAMYECKHE MTOCOOHS U TPedyeMoe MPorpaMMHoe obecrevyeHue.
Hpaxkmuueckue 3anamus nPpoeoOOAMCa RO VUCOHBIM ROCOOUAM.:
Cemectp 1
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1. MarazunnukoB JL.U. Tlpaktukym no nuddepeHnuanbHOMyY HCUHCIICHHIO: Y yeObHoe mocodue / JI.U.
Mara3unaukoB, A.JI. MarasunaukoB; — ToMmck : TOMCKHI TOCYJapCTBEHHBIN YHUBEPCUTET CUCTEM
yIpaBieHUS U pagnodieKTpoHuku, 2007. — 212 ¢. Dx3eMruisapsl Bcero: 99

2. A.® bepmant A.® Kpartkwuii kypc marematudeckoro ananusa / I.I' Apamanosuu , C-TletepOypr Uz n-
Bo: Jlans, 2010. 736¢Tp. http://e.lanbook.com/books/element.php?pll_id=2660

Cemectp 2

1. Enpuos A.A. UnTerpansHoe ucuncnenne. Juddepennuansabie ypaBHeHUS : yaeOHoe nocodue / A.A.
Enbuos, T.A. EnbuioBa ; @enepanbHoe areHTCTBO 110 00pa3zoBaHuto, TOMCKUI rocy1apCTBEHHbIN
YHMBEPCUTET CUCTEM YNPABIEHUS U paauoIeKTpoHUKH. - Tomck : TYCVYP, 2007. - 263[1] c.
Ix3emusipsl Beero: 100.

2. EnpnoB A.A. [IpakTHKyM 110 HHTETPATLHOMY HCUUCICHUIO U MU depeHIIMaTbHBIM YPABHEHUSM :
yaeOHoe nmocobue / A.A. Enbnios, T.A. EnbrioBa. — ToMck : ToMCKuUii Tocy1apCTBEHHBIM YHUBEPCUTET
CUCTEM YIpaBleHUs U paanodnekTpoHuku, 2005. —204 c. Ix3emmasipsl Beero: 285,

3. A.® bepmant A.® Kparkuii kypc maremarudeckoro ananusa / .I' Apamanosuu , C-IletrepOypr U3a-
Bo: Jlanb, 2010. 736¢Tp. http://e.lanbook.com/books/element.php?pll_id=2660

3aoanusa na KOHMPOJIbHbIE PAGOMbL U UHOUGUOYAIbHBIE 3A0AHUS RPUECOCHDL 8 KAMNCOOM U3

CLeOVIOWUX VHEOHBIX ROCOOUIL.

Cemectp 1

1. MarasunnukoB JL.U. IIpaktukym no auddepeHunanbHOMy Ucurcienuto: Ydyeonoe nocoodue / JI.U.
Mara3zunaukos, A.JI. Mara3unHukoB; — Tomck : ToMckuil rocy1apCTBEHHbI YHUBEPCUTET CUCTEM
yIpaBiIeHUs U paguodnekTponuku, 2007. —212 c. Ixk3emmiasapsl Beero: 99

2. A.® bepmant A.® Kparkuit kypc Matemarndeckoro ananusa / U.I' ApamanoBuu , C-TIlerepOypr U3 -
Bo: Jlanb, 2010. 736¢Tp. http://e.lanbook.com/books/element.php?pll_id=2660

Cemectp 2
1. EnbuoB A.A. UnaTerpanbaoe ucuucienue. {uddepennnanbupie ypaBHeHHS : yueOHOe mocooue / A.A.

Enbuos, T.A. EnbuioBa ; denepanbHoe areHTCTBO 10 00pa3zoBaHuio, TOMCKUN roCy1apCTBEHHBII
YHUBEPCUTET CUCTEM YIPABIEHUS U paAroieKTpoHUKu. - Tomck : TYCVYP, 2007. - 263[1] c.
Ix3emmsipsl Beero: 100.

2. EnpnoB A.A. TIpakTHKyM 1O MHTETPAITBHOMY HCUUCICHHIO U AU pepeHInanbHbIM YpaBHEHHSIM :
yuebHoe nocobue / A.A. EnbioB, T.A. EnprioBa. — Tomck : ToMckuii rocyapcTBEHHBI YHUBEPCUTET
CHCTEM YIpaBJleHHs U paanodiieKTpoHuku, 2005. — 204 c. Ix3emmisipsl Beero: 285.

3. A.® bepmant A.® Kpartkuii kypc maremarudeckoro ananusza / I.I' Apamanosuu , C-IlerepOypr U3 a-
Bo: Jlanb, 2010. 736¢Tp. http://e.lanbook.com/books/element.php?pll_id=2660
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