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1. UEJY OCBOEHHA AUCHATNIWHEL

Lenrto oceoenus aucpmmuun «MarteMaThkay ABIsCTCS (GopMupoBaHHE Y CTYNEHTOB HABEHI-
KOB JIOTMECKOTO MEITIICHNS; NPAKTHIECKHX HABBLIKOB MCIIONB30BAHMA MaTeMATHIECKHX METOIOB K
$opmysn, a TaloKe 03HAKOMICHHE C OCHOBAMH TEOPETHYECKUX 3HAHMI [0 KIACCHECKIM paszjenam ma-
TEMATHKH 1 NIOArOTOBKA B 06IACTH TIOCTPOEHHUS U HCTIONB30BAHMA PAsTHYHBIX MATCMATHYECKIX Moje-

JIel.
3apgaun:

- IIONYYEHHE OCHOBHOTO NpEACTABIICHHA 0 MaTeMaTHYECKUX MCTOAax s pelleHud 3a1ay u3-
MEPECHHUA B 3KOHOMHMKE, B YaCTHOCTH, ¢ KHCIIOJL30BAHHUEM COBPCMEHHLIX HH(l)OpMaI.lHDHHLIX TEXHOIIO-

THH;

- OCBOCHHE COBpPEMEHHEIX METOA0B H MaTeMATHYECKOIO HHCTPYMEHTApus pPCLUSHHA 3a1ad B

SKOHOMHUKE.

2, MECTO JUCIHUILIUHLI B CTPYKTYPE OHIOII BO

Hycuunnuna «MaTeMaTHKa» OTHOCHTCH K Ga30BOH YacTH y4eOHOro maHa.
lIpepexkBusuTEl AMCLMANNMHEEL: NKOMBLHBIH KYPC MATEMATHKHY.

3. TNIAHUPYEMBIE PE3YJIbTATBI OBYYEHHA 110 JUCIUAILIAHE

IIlnanupyemele pesynsTaTel 00y4eHHs MO AWCHHMIUIMHE, COOTHECCHHEE C TINaHHPYEMBIMM pe-

3ynsTataMmu ocsoenus OITOI1

Yposens | Ilnanupyemsie pe3yasTaTsl oGy<erHus o auc-
OCBOCHMA | LMITMHE, XapaKTEPU3YIOIKe STaNsl OpMH-
4] €MBIX KOMIICTCHIIHK :
Koa gpopmupy A KOMIIETEH- | POBaHMS KOMIETEHLUHA (TI0Ka3aTENN OCBOCHMS
1HH KOMMETEHTIHH)
OK-3. CnocobHOCTh HCIIONIL30BANNS Hactuunoe | 3HaTh: HayuHBle NOAXOAEI K  BEISBICHHIO

OCHOR SKOHOMHMYECKHX 3HaHUH B paz-
NHYHBIX cepax AesaTenpHOCTH

IIK-6. Bragenwe HaBrIKaMu KonHYe-
CTBEHHOI'O Y KaYECTBEHHOTO AHA/IM33
[pH OLIEHKe COCTOAHMS 3KOHOMUIECKOH,
COIHAITBHOM , [IOUTUYECKOH CPEJIBI, Je-
ATCIIBHOCTH OPraHoOB rOCYJapCTBCHHOM
Bracti Poccwmiickoi @epneparium, opra-
HOB TOCY/IapCTBEHHO# BIIACTH CYOBEKTOR
Poccuiickoit Penepamyn, opraHos MecT-
HOI'0 CaMOYTIPaBJIEHHA, FOCYAaPCTBEH-
HEIX ¥ MyHULIAIIAJIbHBIX [IPEeANPHATHI 1
YUPEKICHUM, IOJIUTHIECKHX IapTHi,
001ECTBEHHO-TIOMATIYIECKUX, KOMMEp-
YECKHX W HEKOMMEpPYECKHX Opranmn3a-
IHHA.

MHOT000pasus, CTPYKTYpH U obnacTy npume-
HEHHSA SMIHPHYECKHX H TCOPCTHYECKHX 3Ha-
HUH, METOJIHl IM4YHOCTHOrO M mpodeccuo-
HANLHOI'O Pa3BUTHA.

YMers UCTONB30BATE M HAPAIMBATE TBOpYE-
CKMH MOTeHUHAN, TPHUMEHATH [OYYCHHEIC
3HaHUS M YMEHHA B IIPOLECCE pealu3alluu
cOPMHPOBAHHEIX LEHHOCTEH.

Baapers: meronukoit paseurns TBOPYECKHX
CHIOCOGHOCTEH, HABBIKAMM CHCTEMATHIECKOTO
NOTy4YEeHHs HOBOH HMH(ODMAaLMH H CBOEBpE-
MCHHOH pealu3allii TIONYYEHHBIX pe3yibTa-
TOB HaYYHEIX UCCIEIOBAHMA.




4.

OBBEM M CTPYKTYPA JTHCUMUILIAHBI

TpynoemkocTs AMCUMINMHLL COCTABNSET § 3aUeTHEIX enuHull, 288 yaca.

No

Bunpi yuebroii paborel, | O6nem Qopmbl  Te-
o p BKITHOYas CaMOCTOATENb- | yueOHON | Kymero kow-
= HYI0 paboTy CTYEHTOR 1 | paGoThl Tposisa  ycrie-
HaumeHoBaHMte Tem e E TPYLAOEMKOCTD (B 4acaX) |C  NpUMe{ BAGMOCTH
W/WITH pasiesos/Tem § é . ::';:e:l( ®opma  mpo-
S E | g | D e | ey
£ = EE | &, |meronos -
% 8_% g £ |(B uacax
5 =& Qe %)
I | Ananutnueckas reo- I 1-4 8 8 8 8750 PK |
METPHS 1 JIMHEIHas
i anreOpa
2 | Beeaeuue B aHan3 1 | 56 4 4 4 4/50
3 an]q;)epeﬂuﬂaﬂb}{oe 1 7-10 8 8 8 4 /50 PK-2
Hcyrenenue dhyHkuumit
‘ OJIHOH [EPEMEHHOI
| 4 [pumenenue audde- 1 1 ) 2 8 8 8 8§/50
PEHLMATBHOTO UCUUC-
JICHMA [N UCCTIeloBa-
HUS QYHKUME U 11o-
CTpOeHUsA rpauKoB
5 1] 13-18 8 8 8 8750 PK-3
Heonpenenennwlii uun-
Terpan
Hroro 3a 1-it cemectp 36 36 36 36/50 3auer
I | Onpenenennbiii nnre- 2 -4 8 8 18 8750 PK-1
rpan
2 2 5,6 4 4 18 47350 PK 2
DyHKUNH HECKONBKHX
nepeMeHHbIX
3 [ Pane 2 | 710 8 8 I8 8750
4 OO6bikHOBeHHBIE T1d)- 2 [ 11-18 16 16 18 16/50 PK-3
(pepeHLmMANbHBIE K pa3-
| HOCTHBIE ypaBHEHUS
Htoro 3a 2-ii cemectp 36 36 72 36/50 | Dkzamen (36)
Beero no mucummnnuue 72 72 108 72/50 3aver,
L Ox3ameH (36)




Coaepxanye TeKIHOHHBIX 3aAHATHH 0 JACHHIIMHE
1 cemecrp

Paszoen 1. JJIEMEHTEI IMHEMHOM AJITEBPHI U AHAJIUTUYECKOI I'EOMETPUM

1.1. TIpamoyroneHas ¥ ahuHHAS CHCTEMBI KOOp/IMHAT. MeToa KoopauHar.

1.2. KomnneKcHbIe uncia, NedCTBAS ¢ HUMMU. H306paxkenne KOMIIEKCHBIX YHCEN HA TIIOCKO-
CTH. MoysTh ¥ apryMenT KOMILIEKCHOTO YHCIa.

Anrebpanyeckas W TPUroHOMETpHYECKas (GOPMEI 3aITHCU KOMILIEKCHOTO WHCTA. Dopmyna
Ofinepa. Ilokasarensnas Gopma 3anucu KOMILIEKCHONO YHCTa. Kopru 13 KOMIIeKCHBIX Yynce.

1.3. Bekropsl. JIuneiinble OnepalMM HAl BEKTOPAMHU. Hanpapnsromue xocuuycel M amvHa
BEKTOpa. YCNOBHE KOIUIHHEAPHOCTH JIBYX BEKTOPOB.

1.4. CranspHoe mpousBeieHUE BEKTOPOB 1 €ro cBojicTsa. mna BEKTOpA M YOIl MEXAY JBY-
M5 BEKTOPaMH. Y C/I0BUE OPTOrOHANBHOCTH /IBYX BEKIOPOB.

1.5. Cucrema BexTopos. Pasioxerue BexTopa o ciereme BeKTOpOB. JInHeitHas 3aBHCHMOCTE
U HE3aBUCHMOCTE, Oa3sUCEL M PaHT CHCTeMHEI BekTopos. [Ipoctpanctso R” . OproroHalsHOCTS.

1.6. Matpuig. Ieficrus ¢ Matpunamu. O6partHas Matpuua. Paur MaTPHIBL

1.7. Onpenenutenn. CBoiicTea omnpejeUTeNe. Anrebpanyeckue JONONHEHUS U MHHOPEL.
Beriucienue onpenennrens pasnoxeHueM 0o crpoke (cTonbiry).

1.8. Crucremsl nuBeinbIX ypapHenuii. Meroy ['aycca. Teopema Kponexepa-Kaneim. ®opmy-
nu Kpamepa.

1.9. OpHopoasbie cHCTEMBI THHEHHBIX ypaBHeHuit. OyHIaMeHTaNsHAs CHCTEMa PELICHUH.

1.10. Obmee pewienre CUCTEMBI TMHEHHEBIX ypaBHEHUii B BEKTOPHOH hopme.

I.I1 Vpasnenne nunuii miockoctd. Pasmuunbie GopMer ypaBHeHus NpAMOH HA IUIOCKOCTH.
Yron Mexay npaMeivu. PaccTosiHue 0T TOUKH /10 TIPAMOii.

1.12 Kpuseie BToporo nopssia: OKpykHOCTb, 3JUIAIC, THep6oma, mapabomna, ux reoMerpuye-
CKHE CBOKMCTBA ¥ YpaBHEHHUA.

1.13. YpasHeHus niockocTd ¥ MPAMOR B TIPAMOYTOJIBHON CHCTEME KOOPIHMHAT. Y CIIOBHS Tia-
PIICIEHOCTH M NEPHEHIUKYIAPHOCTH. YIUIBI MEXAY ABYMs IUIOCKOCTAMM, MEXY JBYMs IPAMBIMH,
MEXLY NPAMOH ¥ MA0CcKocThIO. IIpameie u nockocTH B ahduHHOM npocTpaHcTBe.

1.14. TosepxnocTu BTOpOro mopsaka. I'eoMeTpudeckne CBOHCTBA STHX MOBEPXHOCTEH, WC-
crieioBaHue ux GOpPMEI METOAOM CEYEHHMH,

1.15. EsximpioBo npoctpanctso. Heparenerro Kommu-Bynskoeckoro. OpToroHansHer 6asuc.
[Mpouece oproronanusanmy. Pasnosxenne BekTopa 110 OPTOrOHANEHOMY Gasucy.

1.16. Cobcrpennsie 3HaueHus ¥ coGCTBEHHEIE BEKTOPHl MATPHIL M HX CBOMCTEA. Teopema o
Gasnce npoctpancTBa R” M3 cOOCTBEHHLIX BEKTOPOB MaTpHubL. CoGCTBEHHLIE BEKTOPEl CHMMETpHYC-
CKOU MaTpHIIEL.

1.17. Ksanpatnausie dpopmsr R" . [Toustue xanonnyeckuii 6azuc. Veiosue Sko6u. TTonoxu-
TENBHO M OTPHIATEIILHO ONpe/ielleHHEIe KBapaTuunble Gopmel. Kputepuit Cunbsectpa.

Paszoen 2. BBETEHWE B MATEMATHYECKHIA AHAJINA3

2.1 Muoxecta. Omepanuu Hajg MHOXKECTBAMH. UMCIOBEIC MHOMecTBa. I PaH¥ MHOXKECTB.
MuoxcectBa B R”. Brimykiisie MHOKECTBA M WX CBOHCTBA. COOTBEICTBHE MHOMKECT. CueTHbIC U He-
CYeTHEIE MHOXecTBA. OTHOWEHHs. OTHOIMEHHS TOXKASCTBA M YHODPSJOYEHHOCTH.
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2.2. Oynxmus. OyHKUHMOHATHHOE OTHOLIEHHUE. Cootsercreuc. Criocobur 3amanus. OCHOBHEIE
SIIEMEHTaPHBIC (PYHKIMH, HX CBOHCTBA M rpadHKH.

2.3. Ymenoseie nocnenoparensHocty. IIpeien YHCI0BOHM MOCIe10BATEEHOCTH.

beckoneuHo Manbie ¥ GeckoHeuHo GolbmMe BemMumMHE. CBOHCTBA CXOIALUAXCA nocnieI0Ra-
TENLHOCTEH.

2.4. Anrebpandeckue KOMIIORMITH YHCIOBELX NOCNEI0BAaTENIBHOCTEN U MX Tipenensl. Komnoszu-
LM C HEOTIPCACICHHOCTRIO. [IpH3HaKky cyliecTBOBaHUA HIpeena MOHOTOHHOM OrpaHMuYeHHON moce-
AosareibHocTH. Tlepssiii n BTOpO# 3aMevarenbuble npesens. Jlemma Kantopa. Teopema BonsLaso-
Beiiepmtpacca. [Tpusnax onsiano-Komu.

2.5. MonotonHsie dyHxiyn. KoMmosulus 1 cyneprosuims GbyHKLMA.

[penen dpynkimu B Touke. Mpeaen GyHKIHA B GECKOREYHOCTH. Mpeaens MoHOTOHHBIX GYHK-
THTA.

HenpeprisrocTs dynknmii B Touke. HenpephiBHOCTS 0CHOBHEIX BNEMEHTapHbIX QYHKIHH. T~
1Bl pa3phIBOB.

2.6. CpaBHenye GeCKOHEYHO MaIbIX (hyHKLIHH.

2.7. CeoiictRa (yHKUMH, HENPEPHIBHEIX Ha OTpE3Ke: OTPaHWYECHHOCTh, CYLIECTBOBAHHUE
HaMOONBILEIO H HAMMEHBIIET0 3HAYCHUH, CYLLIECTROBAHME TIPOMEKYTOUHEIX 3HAYEHHMI.

Pazoen 3. JTUPPEPEHIIAAJTBHOE HCYUCJIEHUE ®YHKIWHI OJHOM MEPEMEHHOI

3.1. Tlpoussojnast GyHKLMH, €€ T€OMETPHYECKHil CMBICH W CMBICT B TIPUKJIAJHBIX 3ajaqax
(CKOpPOCTE, INIOTHOCTE). DIACTHIHOCTE byHKIHMN.

3.2. Ilpapuna HaxokjeHust npoussonnoH. IIpowssogmas cioxHo#t W oGpaTHOH (yHKIHM.
Hubdepenurposanne GyHKuMii, 33 JaHHBIX HESBHO M NAPAMETPHYCCKH.

3.3. llonsrme Qynkumn, muddepernupyemoii 8 touke. Tuddepentman GpyHxumu u ero reo-
METPHYECKMA CMBICIT.

3.4. Tlpoussoansie u nuddepeHIManEl BEICIIAX MOPIIKOR.

3.5. Teopemsr Qepma, Pous, Jlarpamka, Komu, ux npumesenne. TTpapuno Jlomaraus.

3.6. Muorounen 1 hopmyna Teitnopa. Ilpesctasnenne dyaxumit exp(x), sin(x), cos(x), In(1+x),
(14x)° mo dopmyne Teiinopa.

Paszoen 4. IPAMEHEHUE TH®®EPEHIIUATLHOTO HCYUCIEHUSA JUJIST HCCIENO-
BAHUS ®YHKITAH A IOCTPOEHMS X TPAPHKOB

4.1. Ycnosus MOHOTOHHOCTH GYHKIMH. DKCTPeMYME (DYHKLMH, HEOBXOIMMOE ycnorue. Jlo-
CTaTouHbie yciioBus. OTeICKaHNe HAMOONBIIETO M HAMMEHBIIErO 3HAUeHHH QyHKmn, AuddepeHnupy-
€MOM Ha OTpe3Ke.

4.2. Viccneniopanue BeyKioctd GyHkima. Toukn neperuba.

4.3. AcumnTothl rpaduka GyHKIEH.

4.4. O6masn cxema nccneoBanus (yHKIMH M II0CTPOEHHS ee rpaduka.

4.5. YpaBHenue KacaTebHOM 1 HOPMAJIH K MIOCKOH KPHBOI B JAHHOMN TOUKE.

Pazoen 5. HEONPEJAEJIEHHLIA HHTET'PAJI

5.1. IlepeooGpasnas dynxima. Heonpenesnenusiit uaterpan u ero ceoiicrea. Tabmuma HHTErpa-
TIOB.
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5.2. Merozs!1 unTerpupoBanms. 3amena MEPEMEHHOM, MHTErpupoBaHue no JacTaM. Unrerpupo-
BAHHC PALMOHANLHEIX BBIDAKECHHH, TPUIOHOMETPUYECKHX (YHKLMH, HEKOTOPBIX MPPaLHOHATEHBIX
dymxuwit. [oustae 0 HeGepymuxcs HATErpanax.
2 cemecmp

Paszden 6. OIPEJAEJIEHHBIA UHTET'PAI

6.1. 3anaun, npuBOAAIIME K TOHATHIO OlipefieieHHOTO uHTerpana. OnpeneneHHsli HHTETpan,
€ro reOMETPUYECKHHA CMEICT M CBOMCTRA.

6.2. ®opmyna Herorona-Jlei6Huma, ee npuMererye s BEMHCICHHS OMpeJeNICHHLIX MHTerpa-
JIOB.

6.3. 3amena MepeMeHHOM B OMpeIeNeHHOM HHTErpajie, HHTErpUpOBaHKe TI0 YacTIM.

6.4. Ilpunoxenus onpeieNeHHEIX HHTErPAIOB.

6.5. HecoGersennsie uurerpaist. Harerpuposanue HEOTpaHHYEHHBIX QYHKUMM ¥ Mo Gecko-
HEYHOMY NpoMexyTKy. HecoGeTBennibie MHTErpaisl 0T NONOKMTENBHEIX BYHKLH. TpusHaku cpasue-
HHA.

6.6. JIBoliHOH M TPOIHON MHTErpansl, WX cRoOMcTBA. BLiumclenHe KpaTHBIX HHTETPaOB TIO-
BTOPHBIM MHTETPHPOBAHHEM.

Paszoen 7. DYHKITAN HECKOJBKHUX MEPEMEHHBIX

7.1. yHKUMA HECKONBKHX IepeMeHHLIX. O61acTh onpeaeeHus. [Ipenen dyrxuuu. Henpe-
PBIBHOCTE.

7.2. Yactusie npomssoausie. [onupii auddepernpan, ero I€OMETPHUYECKUI CMBICH, CBS3L ¢
4aCTHBIMH NPOU3BOIHBIMH, IPUMEHEHHE B TIPHOIMKEHHBIX BEIYUCTEHHAX.

7.3. HactHbie NPOU3BOAHEIE W TONHKE Au(QepeHurans BECIHX nopaukoB. He3aHcHmocTs
CMEITAHHBIX IPOM3BOAHLIX OT nopsjka auddepeHuupoBaHms.

7.5. DKeTpeMyMBl (yHKIMEM HECKOJBKHX MepeMenHsix. Heobxoaumoe YCIIOBHE OKCTPEMyMa.
Hau6osnsinee u naumensmee sHaueHus QYHKIHHA B OrPaHIYEHHO#M 3aMKHYTO# obnacTu.

7.6. YcnosHblid 3kcTpeMyM. Merox Muoxureneii Jlarpamia. [IpuMeper npuMeneHuH mpu no-
HCKE ONTHMANBHEIX PEIEeHUH.

Paszoen 8. PAIBI

8.1. TNomatue uucnoBoro pasa u ero cxoaumoctd. Kpurepmii Komu cxoaMmMoCcTs YMCIOBOTO
pana. HeoGxomumoe ycnoeue cxommocty. CBoMCTBA CXOAAMMXCS PATIOB.

8.2. TlpusHaky CXONMMOCTH psAOB: OOWIMH MPH3HAK, NPH3HAK cpaBHeHMs, npusHak Kouw,
npusuak JlanamGepa, nHTerpaisHeti npusHak Ko,

8.3. [lonaTHe 3HAKOMEPEMEHHOrO pAjia, aGCOMOTHO CXOMIAIIErocs psna, yCIOBHO CXOAIIErocs
psaa. Teopema Jlupuxuie. Teopema Pumana.

8.4. [lonsTre 3HAKOYEPEYIOMErocs paja. IIpusHak JlefiGruna.

8.5. ITousTHe pyHKUFORANBHOTO pAga. O6TacTb CXOMUMOCTH. Kpurepuit Komu pasHomepHoii
cxoaumocTy. IIpusnak Belepmrpacca.

8.6. CpoiicTha paBHOMEPHO CXOIAMHMXCA PASIOB.

8.7. Crenennbie psazpl. Teopema A6ens. Paguyc CXOIMMOCTH M COCOGH €ro OlpeJeneHus.
CnoiicTBa cTeNECHHBIX PIAOB.

8.8. Mnrerpuposanue u muddepeHIHpOBanre CTENCHHEIX PA/IOB.

8.9. Payw Teiinopa u Maxknopena. [Ipumenenue PAIOB K pUOIMKEHHBIM BEMUCTEHHUAM.



Pazden 9. OBBIKHOBEHHDIE IH®PEPEHIHAILHBIE W PASHOCTHBIE YPABHEHUSA

9.1. luddeperumanshrie ypasHenus mepsoro nopanka. OCHOBHBIE TOHATHA: OIpe.eNeHue,
PeLIente, odIiee pellente, YacTHOE peuterne AUQQEpeHLIHATEHOrO YPaBHEHHUS MEPBOTO IOPSIKA.
Teopema Ko o cymecTeoBanuu u euHCTBeHHOCTH pewmenus (6e3 nokasarensctra). Mnrerpansnas
KpuBad. Hasanbupic ycnosus. 3amaua Kowmm. OcoBrie Touku. ['eometprueckuil cMpich ypaBHeHus
MEPBOIO MOPsA/KA. INEMEHTR KaYeCTBEHHOTO aHAIK34.

9.2. udppeperumancusie ypapHe us 1epBoro nopsjaxa. Bunei ypasHenuii u meross pemenus.
YpaBHeHus ¢ pas/ienTomMMAMHACS NepeMeHHEME. Heroubie ypasHenws. JluHeliHble ypaRHeHMs, 0aH0-
POIHEIE M HEO THOPO JHEIE.

9.3. lnddepenimanbHbie ypaBHEHUs BTOPOTO nopsiaka. OcHorHele noxsTas. Teopema Kowu o
CYMCCTBOBAHAN W €/IMHCTBEHHOCTH peinenus (6e3 nokaszarenscTa). 3amaua Kowuw. YpaBHeHws, 10-
ITyCKAIOIHe TIOHMWKEHNUE [IOPS/IKA.

9.4. lnddepennpansnsle ypaBHEHUA BIOPOTO nopsjka. Jluneiusie ypapHeHNs, OIHOPOIHEIE U
HEO/IHOPOAHBIE.

9.5. Jluneitnsie tuddepeHnuansaele ypasHenus BTOPOTO TOPAJKA C MOCTOSHHEIMH KO3 (HLM-
enramu. Kpaesas 3anaua.

9.6. Jluddeperunansitie ypapHeHus BHICIIAX nopszakoB. CucTeMa ypaBHEHHMH TIEPBOTO NOPsi-
ka. Hopmanbhas dopma. Teopema Komn. 3agaua Komu u KpaeBas 3ajia4a [JIsl ypaBHEHUs #2-T0 NOpsi-
xa. Jluneiinbie ypaBHCHUS #-10 nopsaKa. JIMHeHHEIe ypaBHeHH s #-ro MOPSIKA ¢ NOCTOSAHHBIMU KO3()-
burrentamu.

9.7. Jlunefinbie OGHIKHOBEHHBIC PA3HOCTHEIE YpaBHeHHs. OCHOBHbIE TIOHATHS. CETKH U CeTOY-
HBle pyHKIUM. OIHOPOIHEIC U HEOAHOPOAHEE YpaBHeHus. CEolCTBA PEINEHHIA.

9.8. Pemernne nuHeiHbIX OGBIKHOBEHHBIX PA3HOCTHEIX YPABHEHMIA C TOCTOSHHBIMU Koadduru-
eHTaMu. lIpumepsl. CUCTEMBI TMHEHHEIX PA3HOCTHLIX YPaBHEHH TEPBOTC HOPAAKA.

Copepxanne npaKTudecKHX 3aHATHH M0 JUCHUIIHHE

Pazden 1. InemenTs! nuneHHol anre6psl B aHATATHYECKOM reOMEeTpHH.

Pemenue 3agau no rTemam.

Tema 1.1. KomniekcHele Yucna, JSHCTBHA ¢ HUMH. H3obpaxeHue KOMIUIEKCHBIX YHCEN Ha
IUIOCKOCTH. MoAymb u apryMeHT KOMIUIEKCHOTO 4Hena. AnreGpaHueckas H TPHrOHOMETpMUeCKas
hopmbr 3anucy kommiekcHoro yrca. @opmyna Diinepa. [loxasarensnas GoOpMa 3aMACH KOMITICKCHO-
ro 4ucna. Koprn u3 komiueKcHbix ukcet. Bexropsr. Jluneiinble onepaimn Haj BeKTopamu. Crkansip-
HOE TIPOM3BCACHUC BCKTOPOB M €ro cBoicTBa. JlnuHa BEKTOpa M Yroll MeXy AByMs BEKTOpamu. 1.5.
Cucrema BekTopoB. Pasnokerue BeKTOpa [0 CUCTEME BEKTOPOB.

Tema 1.2. Matpuel. [eiicteus ¢ Matpunamu. O6parhas Matpuna. Panr maTpHupl. Onpeje-
surenu. CrolicTea onpejenuTeneil. Anrebpandeckue JONOIHEHHS W MHHODPEL. Briyucienue onpee-
JHTEIIE Pas/IoKEHUEM 10 CTpoke (cronduy). CucTeMbl MHHEHHBIX ypasHeHuii. Meton aycca. Teopema
Kpouekepa-Kanemmm. ®opmyis Kpawepa.

Tema 1.3. Oanopomneie cucTeMb! MHEMHBIX YpaBHeHud. OyHAaMeHTANBHAST CHCTEMA pelue-
Hui. ObLIee pereHre CHCTeMBI IMHEHHBIX YPaBHEHUH B BEKTOPHOI Gopme. YpaBHeHue JTUHUA MI0C-

KocTH. Pasnuansie (opMEl ypaBHEHHS NpAMON HA [IOCKOCTH. YTromn Mexay npsameiMU. Paccrosuue or
TOYKH 10 OPSIMOIA,
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Tema 1.4. KpuBsie BTOpOro mopsiika: OKpYKHOCTb, 3IUIMIIC, runepbona, napabona, ux reo-
MCTPHYECKHE CBOWCTBA M yPaBHCHMWA. YDaBHEHMS INIOCKOCTH M MPAMON B MPSMOYIONLHOM CHCTeMe
KOOPAMHAT. YCNOBHS NApallebHOCTH W NEPIeH IMKYIPHOCTH. Vsl MEXCY ABYMS TUIOCKOCTAMH,
MEACLY IBYMA TIDAMBIMU, MEKY MPSMOK M IIOCKOCTEIO. TIpaMBle ® IwIocKOCTH B adpHHEOM [po-
crpancTee. lIoBEPXHOCTM BTOpOro mopsaxa. ['eoMeTpuueckue CBOKCTBA STHX TOBEPXHOCTEH, Hecne-
AOBaHHE UX (POPMEI METOIOM CEYEHHIA,

Pazden 2. BReleHHE B MATeMATHYECKWIi aHAJIH3.

Pemenue 3amay 0o remMam.

Tema 2.1. ®ynkuma. QyuxuuonansHoe oTHomenue. CooreercTHe. CrOCOGEL 3amaHus. Oc-
HOBHEI€ 3IeMeHTapHble GYHKIIMHA, HX CBONCTBA U rpaduKy. YucnaoBele  MOCHEN0BATENHHOCTH.
Ilpegen yucnopolf mocnenoBatenbHocT. BecKOHEWHO Malsle U OeCKOHEYHO GONBIIHE BEJIMYMHEL.
CpoiicTBa CXOBIMXCA [10C/IE0BATENBHOCTEH. AnreOpanyecKkue KOMIIOSMIHHM YHCIOBBEIX TIOCIE-
MOBATCIBHOCTEH U MX Npefiensl. Komnosuuuu ¢ neonpenenennocTsio. [lpusHaku cymecTBoBanus npe-
Ale1a MOHOTOHHOH OTPaHHUCHHOM mocie/ioBaTenbHOCTH. [1epBEIi H BTOpOi 3aMeyaTenbHbie pe/eisl.
Jlemma Kanropa. Teopema Bonsuano-Bettepmrpacca. IMpushak Bonsuano-Komwy.

Tema 2.2. [Ipepen Gynxupmu B Touke. [Ipenen GpyHkumuu B GeCKOHETHOCTH. [Ipemens MoHOTOH-
HbIX QYHKUMHA. HenpeprisrocTe Gynkiuii B Touxe. HenpepeIBHOCTE OCHOBHBIX 3JIEMEHTAPHEIX
(ynxupit. Tumst paspeisos.  CeoiicTea GyHKIHI, HENPEePhIBHEX Ha OTpPEe3Ke: OrPaHNYEHHOCTE, CYILE-
CTBOBAHHE HAMOONBINETO W HANMEHBIICTO 3HAYEHHUH, CYIECTBOBAHME NPOMEKYTOUHEIX 3HAYCHMH.

Pa3zoen 3. Inpdepennnansuoe neuncienue QyHKuuii oHOH MepeMeHHOI.

Pemenwe 3aau no Temam.

Tema 3.1. Ilpouseopuas byHKIMH, €€ FeOMETPUYECKUI CMBICI U CMBICI B TIPUKIIANHBIX 331a4aX
(cxopocTs, WI0THOCTE). DnacTHIHOCTE hyHKIwH. [IpaBuna HAXOMIEHHMS TIPOH3BOIHOI.

Tema 3.2. poussoanas cnoxHo# 1 oOpatHol dyrxunu. Muddepeniupopanue Ppynkuuii, 3a-
JJaHHBIX HEABHO M TIAPaMETPHUECKH.

Tema 3.3. Tlonsrue Qynxumm, mddepernupyemoii B Touxe. Tuddepermman Gyuximn u ero
reoMeTpHUeCcK i CMEICT. [Ipowspousie U uddepeHIHaNbl BEICITNX TIOPA/KOB.

Tema 3.4. Teopembl @epma, Posa, Jlarpamka, Komn, ux npumenenue. ITpasuo Jlonurans.
Meorounen u dopmyna Teiinopa. ITpencrasnenue ysxuuii exp(x), sin(x), cos(x), In(1+x), (1+x)° mo
dopmyne Teiimopa.

Pazoen 4. Tipumenenne qudPepeHuHANLHOI0 HCIHCICHHH NIH HCCICIOBAHNA byuxumii

H NOCTPOeHHs HX rpapuKoB.

Peliexue 3a1a4 mo remam.

Tema 4.1. Yenosust MOHOTOHHOCTH QYHKLMH. DKCTPEMYME! (QYHKIMH, HEOGXOMMOE YCIIOBHE.
JlocTaTouHkIe YCIOBHSL.

Tema 4.2. Orrickanue RaHOONBITEro H HAMMCHBLIETO 3HAYeHHt GyHKIAY, TuddeperIUpyeMOi
Ha OTpe3Ke.

Tema 4.4. Hiccnenopanue BRIMYKIOCTH QYHKIMA

Tema 4.5. Touku neperu6a. Acumnrorsl rpaduka QyHxkuuu. OOmas cxeMa HCCieIoBaHus
(yHKLMM ¥ NOCTPOEHHS ee Tpaduka. YpaBHeHHE KacaTelbHON H HOPMAIH K MIIOCKOi KPHBOH B JaH-
HOH TouKe.

Pazoen 5. Heonpenenenublii HHTErpaJ.



Pemenne 3ayiau o Temam.
Tema 5.1. [Tepsoo6pasuas dyuxuus. Heonpe zenenmsri HHTEIPAJl U €ro CBOMCTEA.
Tema 5.2. Tabnuua HHTErpanos.
Tema 5.3. Meronm maTErpHpOBaHNs. 3aMena [EPEeMEHHOM, HHTErPUPOBAHUE IO YACTSIM.
Tema 5.4. UnTerpupoBanue panioHalbHbIX BRIDOKEHUH, TPUIOHOMETPHYCCKIX BYHKIMIA, He-
KOTOPBIX MpparMoHanbHeX Gynkimii. Ionstae o nebepymuxcs HHTErpanax.

2 cemecmp

Paszden 6. Onpenenennwiii uuTErpan

Pemenue 3anau o temam.

Tema 6.1. 3agaun, npusoaAMHe K HOHATHIO Onpefe/IcHHOro uaTerpana. Onpexnenednsii HHTe-
Tpal, ero reOMETpHIECKUH CMBICI H CBOMCTBA.

Tema 6.2. ®opmyna Heiorona-JleiiGuuua, ee NIPUMEHCHME AJ11 BEIYMCIIEHHUSA ONpeJeNIeHHBIX
VHTErpanios. 3aMeHa [IePEMEHHOM B OLIpeAelIeHHOM HHTCIPae, HHTErPUPOBAHKE 110 YACTIM.

Tema 6.3. [lpunoxenus onpeaeneHHbX unTerpanos. HecoGcteennnie wrrerpanst. Murerpu-
POBaHHE HEOTPAHUYEHHBIX PYHKLMA U M0 GecKoHedHOMY npoMexyTKy. HecobGeTBeHHbIe METErpaiis!
OT NONOKHUTENLHBIX (yHKIui. [Tpu3Hakm cparHeHu.

Tema 6.4. [IBoiiHOM M TPOHHON MHTETpAILL, HX CBOMCTRA. BhlumcieHme KpPaTHBIX MHTErpajion
TIOBTOPHBEIM UHTEI PUPOBAHHEM.

Pazoen 7. ®ynxins HeCKOMLKHX NEPEMEHHbIX

Pewienue 3a5a4 no teMam.

Tema 7.1. @ynxuum HECKONBKHX TiepeMeHHbIX. OGnacTh onpeneyieHust. IIpepen pynkumu. He-
npepsisHOCTE. Yacrusle mpoussorkie. lonusii nuddepenmman, ero FEOMETPHYECKIH CMBICII, CBA3E C
YaCTHEIMH IIPOM3BOTHEIMMU, IPUMEHEHUE B TIPUGIMKEHHBIX BEIYHCIEHUIX. YacTHEIE MPOH3BOJ-
Hble W nonusle Juddepenunans: Beicmux nopsaxos. He3aBHCHMOCTS CMEIIAHHEIX NPOU3RO/IHEIX OT
nopaaka AupGpepeHUUPOBAHKS.

Tema 7.2. DxcTpeMyMBl hyHKIME HECKONBKMX MepeMeHHbIX. Heobxommmoe YCIIOBHE 3KCTpE-
myma. Haubonbiiee W nHauMeHbliee 3Ha4eHMs (yHKUHH B OTPaHMYEHHONH 3aMKHYTOM 001acTu.

Yenoeueri axketpemyM. Meton mMuomuteneii Jlarpamia. llpamMepsl NpUMEHEHUI TIpU TIOHCKe
ONTHMANEHEIX PeIleHHiA.

Pazoen 8. Puapl
Pemenue 3aa4 1o remam.

Tema 8.1. ITonsTHE YUCTOBOTO PAA M €10 CXOLAMOCTH. Kpurepuii Komu cxomamoctu yucno-
Boro psiaa. Heobxoammoe ycenorue cxomumocty. CRoiicTra cxXopawmuxcsa panos. llpusHaku cxomumMo-
CTH pAJOB: 00U NPU3HAK, PU3HAK CPABHCHMS, Ipu3HaK Komy, npusHak Jlanambepa, unTerpass-
He npusHak Kowmu.

Tema 8.2. TlonATre 3HaKONEPEMEHHOTO ps/ia, aGCONOTHO CXOMAIIEr0Cs psjia, yCJIOBHO CXO0ad-
merocs psga. Teopema upuxne. Teopema Pumana. TTonstue 3HaKo4epedyrouerocs paja. llpusuak
Jleiibuuua.

Tema 8.3. TlonsTue QynxumonansHoro pama. O61ACTE CXOIUMOCTH. Kpurepuii Komn pasno-
MepHO# cxomumocti. [Ipusnak Beliepmpacca. CaoiicTsa PaBHOMEPHO CXOAALIMXCSH PATOB.

Tema 8.4. Crenennsie panel. Teopema AGens. Pajpyc cxomamocty u cnocobs! ero onpeaene-
Hus. CBOMCTBA CTEMEHHBIX pAaoB. MHTerpupoBanwe u v depeHIpoBaHIe CTELICHHBIX PAMIOB. 8.9.
Pspg1 Tetinopa u Makiopena. [Ipumenense psos x NpUGIKEHHEIM BEMUCTEHUSIM.
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Paszden 9. O6rikHoBeRHEIE U (PepennaTLHbIC H PA3HOCTHBIE ypaBHeHHSA

Pemenue 3anaq no remam.

Tema 9.1. [lndpdepenuuansupie ypaBHeHus neproro nopaaka. OCHOBHBIC TIOHATHA: onpenene-
HMe, pellleHue, odLIee penleHne, JacTHOE pelleHne AubdepeRIMaIbHOro ypaBHeHAs TIEpPBOTO NOPSiA-
ka. Teopema Komu o cywecTBoBaHMN M €IMHCTBEHHOCTH pelieHns (63 0KasaTe5eTBa). Hnrerpans-
Has kpuBas. Havanenrie yenosns. 3azaua Komu. Oco6eie Toukn. I'eoMeTpHuecKnii cMEic YPaBHCHUSA
IIEPBOT0 MOPAJIKA. IEMEHTHl KaUYeCTBEHHOTO aHATH3.

Tema 9.2. Nuddepermansasic ypaeHeHus nepsoro nopsxa. Buast YPaBHEHHH ¥ METOMBI pe-
WeHKs. YPaBHeHHs C pas[e/somMMECs NepeMeRRsME. Henonuele ypasrenus. JInaeiinsic ypaBHe-
HHASA, OJTHOPOJIHBIC U HEOJHOPOIHEIE.

Tema 9.3. Tuddepennuansueie ypaBHeHus BTOPOro Mopsaka. OCHOBHBIEC TIOHATHA. Teopema
Komm o cymecteoBanym u eMHCTBEHHOCTH peluenns (6e3 mokasarenseTsa). 3amaua Komm. YpasHe-
HYs1, JOIYCKAIOMHE MOHIMKSHHE IOPA/IKA,

Tema 9.4. [ludepennmansinie yparHeHHs BTOPOro mopamka. JImHeiinbie YPaBHEHUH, OJIHO-
POJHBIE U HEOJHOPOIHEIE.

Tema 9.5. Jlunciinsie auydpepeHIManbrEle YpaBHeHHs BTOPOTO TOPAJIKA € IIOCTOSHHBIMH KO-
sthduupenramu. Kpaesas 3ajaua.

Tema 9.6. Jlubdepenuuanshiie ypasHeHus Briciux nopsakos. CHcTema YPaBHCHHMH HEPBOTO
nopsyika. Hopmainenas gopma. Teopema Kown. 3agaya Komw u kpaesas sajaua mis YPaBHEHMSA 1-TO
nopsiaka. Jlaneinsie ypapHeRus 72-r0 nopsuka. JIMHeHHEe ypaRHCHHS #-TO HOPAZAKA € MIOCTOAHHBIME
ko3 dunmeHTamu.

Tema 9.7. Jluneiinbie 06BIKHOBEHHEIE Pa3sHOCTHEIE YpaBHeHHa. OcHOBHbIC MOHATHA. CeTKH W
cerounsle QynKupuu. OHOPOHBIE M HEO JHOPOHLIE ypaBHeHus. CBolicTea PEIICHHUM.

Tema 9.8. Pemenne muueiiHbX OGBIKHOBEHHBIX PA3HOCTHBIX YPABHEHHH C TOCTOSHHEIME KO-
s punmenTamu. [lpamepsl. CHCTEMB! IMHEHHBIX PasHOCTHBIX YPaBHEHHH TEPBOTO NOPAIKA.

5. OBPA3OBATEJLHBIE TEXHOJOIHH

B npenosiasatun qucuamiMiel «MaTeMaTrkay HCHOIB3YOTCS PasHOOGpasHEe 06pasoBaTelis-
HBIC TCXHOJIOTUM KaK TPaIMLHMOHHBIE, TAK M C NPUMCHCHHEM aKTHBHBIX M WHTCPAKTHUBHEIX METOIOB
obyucHM.
AKTHBHEIC ¥ HHTEPAKTUBHBIE METO/IEI 06y UeHHA:
® UHTEPAKTHBHEIE JIEKI[MM (110 BCEM TeMaM).

6. OINEHOYHBIE CPEACTBA JUIA TEKYIIEI O KOHTPOJIA YCIEBAEMOCTH, NPOMEXYTOY-
HOWM ATTECTALMH IO HTOT'AM OCBOEHUSA AUCIHHILIMHBI 1 YYEBHO-METOAHYECKOE OBEC-
NEYEHHE CAMOCTOSATEJILHOM PABOTHI CTYAEHTOB

Texymuii KOHTPOJIb YCIIEBAEMOCTH
1 cemecTp
Bonpoce! aas pefiTunr-konTpodei

PeliTnHr-koHTpoas 1
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1. Copmynupyiite onpepencume nonatus “crcTema KOOPAMHAT” Ha IPAMOMW, HA TIIOCKOCTH, B
TPOCTPaHCTBE.
2. Yro nazeiBaercs 6a3sucOM CHCTEMBI KOOpAWHAT Ha NIPAMOH, Ha MIOCKOCTH, B IPOCTPaHCTRE?
3. Uro HaspIBaeTCA BeKTOPOM?
4. Kax sajare Bektop, omnpeznesmts ero aimmy, HaTpaBIEHUE W NMPOEKIMH B JCKAPTOBOW MpAMO-
YrobHOM CHCTEME KOOPTHAT Ha IIOCKOCTH, B IPOCTPaHCTRE?
5. YT0 Ha3bIBACTCH JACKAPTOBOH OPTOHOPMUPOBAHHON CHCTEMOI KOOp/THHAT Ha TIOCKOCTH, B NIPo-
CTpaHcTBe?
6. 3amummre dhopmyny pasnoxKeHUs BEKTOPA Ha COCTABIAIOMIME B JASKapTOBOM NPAMOYIONBHOMN CH-
CTEME KOOPAMHAT Ha MIIOCKOCTH, B POCTPAHCTRE.
7. YTo Ha3BIBACTCA Pa/IHyCOM-BEKTOPOM?
8. 3anaiiTe TouKy M HapuCyiiTe €€ MONOXCHHE HA LIPAMOH, Ha TTOCKOCTH, B POCTPAHCTRE,
9. 3anaiite KOOPAMHATH YETHIPEX BEpIIMAH TPEYTrONBHON NUpaMM/IBl M HAPHUCYHTE MOJIOKEHHE K-
paMuEl B POCTPAHCTRE.
10. 3anwmure dopmyity paccToAHES MEKLY ABYMA TOYKAMY Ha TUIOCKOCTH, B IIDOCTPAHCTRE.
[1. Hro HaseiBacTCs CKANAPHEIM MPOU3BC/CHUEM NBYX BEKTOPOE; CKaJIPHOE TPOU3BE/ICHHE — TO
YHCIIO HIIH BEKTOP?
12. 3anvmmte GOpMyIly CKaNsSpHOrO TPOM3BENCHHUSA gepe3 KOOPAMHATEI [EPeMHOMKAEMEIX BEKTO-
POB.
13. Kak onpenenuts yron Mexay AByMs BEKTOPAMHE C IOMOLIBIO CKaNApHOro Npou3BeIeHUs?
14. Kaxoser ¢nocoGel 3a/iaHus TNPSMOM, 3alMIIMTe PA3THUHBIC (opMEI ypaBHEHHS TpSMOil Ha
TLIOCKOCTH.
I5. KakoBsl criocobs! 3a1aHust TIIIOCKOCTH, 3aNMIINTE PA3IHIHEIE (hopMBl ypaBHEHHS IUIOCKOCTH
B IIPOCTPAHCTRE.
16. Kakne BeKTOpEI HA3BIBAIOTCS KOJUIMHEAPHBIME, KOMIITAHAPHBIMU?
17. Yto HasbIBaeTCA MaTpHIIEH?
18. Yto HazpiBaeTCs OnNpeaenuTeIeM MAaTpHLEI?
19. Kax BEINMCINTE Onpenenurens 2-ro, 3-ro u #-ro NOpAAKa METOAOM pa3jiOKEHUS 110 3J1e-
MeHTaM Jitoboit cTpoku 1 moboro cronbia?
20. Y10 Ha3HIBAETCA BEKTOPHBIM NPOU3BELCHHEM JBYX BEKTOPOB; BEKTOPHOE NPOU3BECHUE —
3TO YMCJIO KITH BEKTOp?
21. 3anmHTe GOpMyIly BEKTOPHOTO TIPOM3BELCHUA YEPE3 KOOPIMHATEI TIEPEMHOMKAEMBIX BEK-
TOPOBR.
22. Kak onpezenurs naoiaib TPeyrolIbHUKA ¢ TOMOIIBIO BEKTODHOIO
NPOU3BE/ICHMSA, KAKOBbI JOJDKHBL OBITE HCXO/[HBIE JAHHEIE?
23. YTO Ha3BIBACTCS CMELIAHHBIM MPOMIBE/ICHHEM TPEX BEKTOPOB; CMEIIAHHOE TIPOU3BEEHHE —
9TO YHCIIO WIIA BEKTOp?
24. B 9eM COCTOMT reOMeTPHYCCKM CMBICH CMEMENHOTO IPOU3ECICHHS TpeX BEKTOPOB?
25. 3anmmmure GopMyILy CMEIIAHHOTO TIPOU3BEACHHS Yepes KOOPJMHATH NIEPEMHOKAEMBIX BEK-
TOpPOB.
26. 3arMumvTe yClIOBME KOMILIAHADHOCTH TPeX BEKTOPOB ¢ MOMOMIBIO CMEIICHHOTO npousBee-
HUA.
27. BelBejTe ypaBHEHHE MIIOCKOCTH C IOMOLLBIO YCTOBHA KOMIUIAHAPHOCTH TPEX BEKTOPOB.
28. Kak onpeaennTs 06beM TPeyroibHON MMPaMHIK C TIOMONIBIO CMELIAHHOTO NpPOM3BEACHUS
TPEX BEKTOPOR?
29. 3anumuTe ypaBHEHHE MIOCKOCTH, MPOXOMIIEH 4epe3 TPH 3a/laHHBIC TOYKH; B YEM COCTOUT
CMBIC KO3()QHIUEHTOB HTOTO YpaBHEHs?
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30. Kakorsl cnocoGs! 3a1anus npsaMoii B [IPOCTpaHCTRE?
31. 3anmuimuTe ycnoBHe KOMIHHEAPHOCTH JIBYX BEKTOPOR.
32. 3anvuwimTe KAHOHHYECKUE YPABHEHMS TIPAMO B [POCTpPaHCTRe.

PelTHHI-KOHTPOIEL 2

1. YTo Ha3sbIBaCTCS KPUBRIMH TMHUSAMY BTOPOTO TIOPSKa?

2. 3anuumuTe OOMUE ypaBHEHMs! KPUBEIX THHHI BTOPOro LopAKa.

3. Uro Ha3hIBaETCA OKPYXKHOCTBIO, B YEM COCTOMT OCHOBHOE CBOMCTEO OKpYKHOCTH?

4. 3anummMTe KAHOHHYECKOE YPABHEHHE OKPYIKHOCTH.

5. Kak 1o BHAy KaHOHMYECKOIO YpaBHEHUs OKPYKHOCTH YCTAHOBHTE KOOPJMHATEL LEHTPa OKPYX-
HOCTH H paguyc?

6. YTo Ha3BIBACTCS IUTAIICOM, B YEM COCTOMT OCHOBHOE CROMCTEO 3JLIMIca?

7. Kakue ToukH miockoeTd HasbiBaroTes Gokycamu sumnca?

8. 3amumuTe COOTHOEHNE MEX /LY MIMHAMH GOJBLION ¥ MATOH TIOJIYOCEH 3JIIHIICA M PACCTOSHUEM
OT LICHTPA 3JuTHIICa 10 oKyca.

9. 3anumuTe KAHOHUYECKOE YPABHEHHE HIIIAIICA.

10. Kax 1o Bujy ypaBHEHMS 3IUIMICA YCTAHOBHTH KOODAMHATEI €ro UEHTpa W JJMHEl 60JIBMION 1
MaJloi nonyoceit?

I1. Yro HaseiBaeTCA rUNEpBGOIOH, B 96M COCTOMT OCHOBHOE CBOMCTRO runep6oib?

12. Kakue TOYKM MIOCKOCTH HA3BIBAIOTCH (POKyCaMU rumepGos?

13. 3anumure cooTHOIICHNE MEXAY JUTHHAMH JEHCTBHTENBHOM 1 MHUMOM nojyocel runepOoibl 1
PAcCTOSHHEM OT LIEHTpa runep6ost 1o hokyca.

14. 3anumure KaHOHHIECKOE YpaBHEHHUE rUNCPGOIIEL.

15. Kak no Buay ypaBHeHMs runepBoJibl YCTAHOBHTE KOOPIUHATEL €& LEHTpa W JJUHEl JCHCTBH-
TENBHOM U MHUMOH MOTyoCei?

16. 3anumIATe ypaRHEHUE ACHMIITOT UNEPGOEI.

17. Yro naseiBaercs napaboniol, B YeM COCTOUT OCHOBHOE CBOMCTBO Mapaboisi?

18. Kakas Touka nnockocTy HassiBaercs pokycom napabos?

19. Yro nasbiBaeTcs IMPEKTPHCOH 11apaboIbl, 3aNUITNTE ypaBHEHHE JHPEKTPHCEL.

20. 3anMInKTe KAHOHUYECKOE ypaBHEHHE Napabombl.

21. Kax no Buay ypapHeHus mapabonsl yCTaHOBUTH KOOPAMHATE! BEPIIMHEI TapabOobl K OJIONKe-
HHE IUPEKTPUCH Ha TIIOCKOCTH?

22. 3anawmmTe o61mEee ypaBHEHHE OKPYKHOCTH, JUTMITCA, THTIEpBOITHI M 1apaGosL.

23. Tlpw kaKuX ycnoBuAX U3 OOIIEro ypaBHEHHS OKPYXHOCTH, JLIMIICA, PUIEp6OITH, napabomst 1o-
my4aem oliece ypaBHeHHe OKPYXHOCTH, oflee ypaBHeHue 3JUIMNCa, obmiee ypaBHeHuE runep0oJIbl,
obiee ypapHeHue napabossi?

24. Brinonnure npeo6paszoBanue 0OLIEro ypaBHEHHs OKPYXHOCTH K By KAHOHHYECKOTO ypaBHe-
HUST OKPYIKHOCTH.

25. Buimonaute npeobpasoBanue OOMIETr0 ypaBHEHUs NJIMIICA K BUY KAHOHUUCCKOTO ypaBHEHUS
3JUIMTICA.

26. Buimonnute npeofpasoranue 0OMEro ypaBHEHUs! THNEPOONEI K BHLY KAHOHHYECKOTO ypaBHe-
HUsl THIepOOTEL.

27. Bumonnute npeoGpasosanue o0IIEro ypaBHeHHs mapabois K BH/TY KAHOHWYECKOT'O YpaBHEHHUA
napabosl.
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PelTHRT-KOHTPOIEL 3

1. Yro maskiBaeTcs ad@uEHOH, Hiu 0OWeH NeKapTOBOM, CHCTEMOM KOOPAMHAT B TPEXMEPHOM TIpo-
cTpaHcTBE?

2. Yro vaseiaetcs 6asucom adhuHHOM cUCTEMBI KOOPAUHAT?

3. Yto Ha3RIBACTCA KOOPAMHATHOM MIOCKOCTEIO?

4. Kakyro npo6ieMy No3BoJAeT PENUTE CHCTEMA KOOPAHHAT?

5. Yro HaseiBaeTCH adypUHHBIME KOOPAMHATAMHU TOYKM TPOCTPaHCTRA?

6. Kax, nenoss3ys IMuednbie onepanuy Haj BeKTOPaMH, Pa3IOKUTh PAAHYC-BEKTOP MPOM3BONBHOM
TOYKH NPOCTPAHCTBA Ha COCTABNIAIOINE O KOOPAMHATHEIM OCAM?

7. Yto Ha3kIBacTCA ICKAPTOBOM KOCOYTONBHOMN CHCTEMOMN KOOPAMHAT?

8. B xakom ciyyae a@uiHas CHCTeMa KOOPIUHAT CTAHOBUTCS PAMOYIOABHOM OPTOHOPMIpPORAH-
HOW CHCTEMOH KoopauHaT?

9. 3anuinnTte ycioBue, IPH KOTOPOM Ha TPEX BEKTOPAX, KAK HA CTOPOHAX, MOXHO IOCTPOHTH Tia-
pajenenunes.

10. 3ammmmTe ycnosue, npyu KOTOPOM TPH BEKTOpa 06pasyroT 6a3uc CHCTEMBI KOOP/MHAT.

Bonpocs! 1 3agaun k CPC

Paspen 1. Meron xoopaunar. KoMnnekcHele uncna, neiicTeus ¢ uumu. Bexroprl. Jlunelinkie
omepanuy Haja BekTropamu. CxangpHoe NMPOU3BCACHHE BEKTOPOB M €ro cBoiicTea. CHCTEMa BEKTOPOB.
Paznoxenue BekTopa o cucteMe BEKTOPOB.

Matpuugsr. [lelicteus Han marpuuamu. OGpatHas Matpuia. Panr marpursl. Onpenenureu.
CaoiicTBa onpeaenuTene.

Pazgen 2.

@ynxkupy. OcHOBHEIE 3eMeHTapHBIe (DYHKIMH, WX CBOMCTBA U rpatduku. CroiicTea (yHKuuii
HETNPEPLIBHEIX Ha OTPE3Ke.

Pasznen 3.

IMpoussoanas GyHKIME ee reoMeTpudeckud W Gusudeckuit cmeict. [Ipor3BoHAsS CYMMBI, OPO-
H3BEJIEHMS U YacTHOTO. Ee reoMeTpHyecKii CMEICT U CMBICT B TIPUKNIA/HEIX 33129aX.

Yupamxnenne 1

1-10. Naus! Bepumnel 41 (x,, ¥,,2,), A2 (%,, ¥,, 2,), A3 (X5, Vs 22),

As(x,, v,, 2,), TApPaMHUIEL
Haiitn:
1) nnuny pebpa A14a;
2) yron Mexny pebpamu 414z u A1As;
3) ypaeueuwue rpasu A14; 43 u ee mIomans;
4) ypaBHEHM: BBICOTLI, OIyLIEHHON W3 BEPIIHHEI A4 HA Tpanb A14; As.
1.4:(3,2,1), A> (1,3,2), Ax(2,0,-1), 44(4,-2,3).
2.4, (2-18), A4,(3.4.4), A3x(2,-1,2),  A4(6,1,6).
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3.41(850),  A2(-37,5), 4x(4,13),  Au(-2,1,-4).
4.41(0,1,-1), 4 (3,44), Ax6-13), Au(52-1).
5.41(32-3), A4 (L1,  A:02-2), Ai(4-23).
6.41(0,6-1), A2(3,82), As(4-10), Ai(2,1,-4).
7.41(232), 4(054), A4(561),  A(-213).
8.4;(6-20), A2(62,1), As2-14), Ai(-2,74).
9.41(14-2),  A2(-3,03), Ax8,0,1),  Au(1,4,0).
10.4;(1,82), A42(4-12), 4s(-153), Au(3,3,-3).

Ynpaxnenune 2

11-20. CocraruTth ypaBHEHHEC MHOXECTRA TOYEK, JUIS KAKIOH U3 KOTOPEIX BBEITIONHACTCA CIHEAYIOLIEe
YCIIOBHE:

11. Cymma kBasipaTos paccrosiuuii 1o Touex A(1;1) m B(-3;3) paBua 20.

12. Cymma xBagpartoB paccTosumif 1o Touek A4(3;-3), B(1;1) u C (~1;1) paBua 28.

13. Cymma xBazpato pacctosamit 1o Touck A4(3;-3), B(-1;1), C (—1;0) u D(2;—4) pasua S8.

14. Keanpart pacctosuus a0 toukn 4(0;3), Ha 3 GosbIue KBaJpaTa paccTOSHUS JO OCH abCIHCe.
15. Cymma paccrosuuii 1o Touek A(6;0) u O(0;0) pasna 10.

16. Keappar paccrosnus fo Touku 4(2;0) Ha 16 Goublue KBaAPaTa PACCTOSHUA A0 OCH KOOPIHHAT.
17. Cymma KBajpaToB paccTOsHMI A0 CTOPOH NPAMOYIOJIBHMKA, O6PA30BAHHOTO MPAMEIME X = (),
x—4=0, x-2=0, pasna 20.

18. Paccrosuue 1o Touku A(0;3) paBHO paccTosiHUIO 0 ocH abeuuce.

19. Pasnocts paccroanmit o Touek A(0;10) u O(0;0) pasua 8.

20. Paccrosnue 1o Touku A(2;0) paBHO PACCTOSHUIO JIO OCH OPJIAHAT.

YupaxHenne 3

21-30. Jlaus: Bexropsr d,0,C,d B Hexotopom Gasuce. TTokasars, uro BEKTOpHL O, b,e obpaszyor 6a-

3WC, M HAWTH KOOp/MHATH BexTopa d B 3TOM Gasuce. CrcteMy NMHEHHBIX YpaBHEHUI pEIIUTh METO-
aom Kpamepa.

21. @ (7;3;0), b (4;1;1), E(-7:1:12), d (-11:8;5).
22. @ (2:0;3), b (-9;2:10), ¢ (4;2;10), d (1:-2:-10).

28. @122, 8 (527, ¢ (0:5:-1), d (-2;6;-6).

24. @ (-2;3:1), b (2:6;7), z (4:-1;0), d (6;-3;-5).
25. @(1;3;1),b(1:-8:2), Z (0-5:3), d (3;-8:2).

26. @(2;5:-1), b (-1;2;-6), g (251513, d (-11;-5;-1).
27. @(-1;4;3), b (5;0;1), z(-1;4:4), d 1:8;7).
28. @(3;3;2), b (1;2:3), e (l=14), d (4;-1;7).

29, F2-14) b (2;3;0), T (—4:2;3), d (-10;-9;3).

30. @(1;5;1), b (-2:5:4), z (3:-1;2), d (4;19;9).
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Bonpocei k 3auery

1. Marpuugl. eitcTrus Hag MaTpHIamMu.

2. Onpepenuremu. CeoiicTsa onpeacuTese;,

3. Obpatnas marpuua.

4. Panr MaTpumsl.

5. CHCTEeMBI IMHEHHBIX YPABHEHMIL.

6. Teopema Kponekepa-Kanennu.

7. @opmyner Kpavepa. Merton I'aycea.

8. Bexropst. JIuueiHke onepaimu Has BEKTOpaMH.

9. Ilpoexuus BexTOpa Ha ock. Pasnoxenue BEKTOpa MO OPTaM KOOPJAHHATHEIX 0CCH.
10. Mopyms Bexropa. Hanpapnsrompue KOCHHYCHL.

I'1. JleficTBus Hax BeKTOpaMH, 33 AaHHBIMH TIPOCKLIMAMM.

12. CxansipHoe mponsBeicHIE BEKTOPOR U €ro CBOMCTBA.

13. BexTopHOE 11IpOM3BEIEHNE BEKTOPOB U €r0 CROMCTRA,

14. Cmemannoe npousseieHue BEKTOPOB M €ro CBOHCTBA.

15. Ciicrema koopauuat Ha nnockocth. [IpeoGpazoBanue cueTeMs! KOOpJHHAT.

16. VpaBHeHust IpsaMoii Ha TINOCKOCTH.

17. Muosxectsa. Yuciossie MHOXKeCTBA. MHOXECTBO AeHCTBITE TBHBIX YHCENL.

18. Yucnoeie npoMesxyTki. OKPECTHOCTE TOYKH.

19. @yukiua. Crioco6rl 3aganua Gynxumit. OcHoBHbIE XapaKTepHUCTUKH QYHKIFN.
20. O6patnas ¢ynxuust. Croxuas GyHKIus.

21. Nocnenopatensuoctr. Yucnopas NOCIIeJOBRATENEHOCTE.

22, Ilpenen 9nucioBoit nocnea0BaTe1bHOCTH.

23. lpenen dynxiau B Touke. OIHOCTOPOHHHUE IIPeEIILL.

24. BeckoneuHo Gobias GyHKIms. BeckoHeuHo ManEe (byHKIWMA.

25. IIpM3HaKH CYINECTBOBAHMS NIPEAICTIOB. [leprriii 1 BTOpO#i 3aMevaTebHbIC IPeIebl.
26. Cpapnenue GecKoHe4HO Mambix QyHKLuiE. DKBUBANTEHTHBIC HECKOHEUHO MaILIe.
27. HenpepriBHOCTB yHKIMi B Touke. HenpepsBHOCTE B HHTEpBAJIe U Ha OTPE3Ke.
28. Toyku paspriBa GyHKIWMH 1 MX K1aCCHDHKALWSL.

29. Tlponssoanas Gyuximu. PUIHIECKHH 1 TCOMETPHYSCKHIN CMEICIT TPOU3BOAHOIA.
30. CBA3b MeXjly HENPEPLIBHOCTHIO 1 MG HEPCHUHMPYEMOCTBIO (DYHKIHN.

31. IlpousBoHas CyMME], pasHOCTH, IPOM3BENEHHS ¥ YACTHOIO byHKUui.

32. TIpon3BO/IHAS CIIOXKHOM W OOPATHOH (hyHKI{Mi.

33. Tlpon3sBo/iHEIC OCHOBHBIX SIEMEHTAPHBIX (PYHKLMA.

2 cemecTp
Bonpoce! 1as pelirunr-kouTposei

PeliTuar-xouTpods 1

1. 3anumuTe anropuT™M peLIeHUs CHCTEMBT JIMHEHHBIX ypaBHeHH# MeToaoMm ["aycca, Henonssys jpa
DJIEMEHTAPHBIX [1Pe00Pa3OBaHMs CHCTEMBL: Ae/iCHHE YPaBHEHUH Ha KO OHITMEHTHI TIPY HEM3BECTHEIX
Y BBIYHTAHUE YPaBHEHMH.

2. B kakux CIrydasix HaxOQuT NpHUMEHEeHHe MmeTol I'aycca pelneHmHs cucTeMbl JIMHEHBIX YpaBHe-
HHUH?
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3. YTo MBI IOHWMAEM 101 SKBHBATEHTHRIMH CUCTEMAMHE JTHHEHHEIX YPaBHEHUIA?

4. Kaxne npeo0pasoBanmns CHCTEMBI JIMHEMHEIX YPABHEHHH HA3BIBAIOTCH 3JIEMEHTAPHEIMH?

5. K cucreme Kakoro BHjia UMeeT CBOEH LENBIO TPUBEACHHUE 3aJaHHOM CHCTEMBL JTHHEHHAIX ypas-
HeHMH MeTojioM ["aycca?

6.Kak pemaeTcs cucremMa JIHHEHHEIX YpaBHCHUH TPEYroALHOTO BH/IA, [OJIy4EHHAA W3 UCXOIHOM Me-
TozoM ['aycca?

7. B uem 3aKIH04acTCs NPOBEPKA MOTYUCHHOTO peLIeHNs CHCTEMBI JIMHEHHEIX YpaBHeHMiH?

8. CymecTByeT /14 BO3MOXHOCTS, eciu "a”, TO ONMIIUTE eg, PCLICHHS CHCTEMBI JIMHEHHBIX YpaB-
HeHul MeTosioM ['aycea B komnakTHOM BHpe 6e3 MEPENUCHIBAHUA 0003HaAYCHMI CaMMX HEW3BECTHERIX?

9. Kakue cucTeMsl JIHHEHHBIX YpaBHEHUH HA3BIBAIOTCS OnpefeNicHHbBIMM, HEONPEAENICHHEIMHU?

10. Kakue cucTemMbl JTMHEWHBIX ypaBHEHMH HA3ZKIBAKOTCS COBMECTHEIMH, HECOBMECTHBIMH?

11. 3anumure BUA IPOTHBOPEUMBOTO YPABHEHHSL.

12. Hosponster nu meton I'aycea 0GHApY:KUTH MPOTHBOPEYUBOE YPaBHEHHE W C/AeIaTh 3aKI0YeHHE
0 HECOBMECTHOCTH CHCTEMBI JIAHEHHEIX YpaBHEHMIA?

13. B uem cocTOMT 0paatoBo npeobpa3oBaHie CHCTEMBI THHEHHBIX YPaBHEHH#H?

14. Onumure meton Kopaana—Taycea pemenns CHCTEMbI TUHEHHBIX YpaBHEHHI.

15. Kakoe Heu3BeCTHOE B CHCTEME TMHEHHBIX YPaRHEH!I HA3LIBAETCS paspematomum?

16. Yro Ha3mBaeTCs paspelleHHEIM YpaBHEHUEM B CHCTEME JTMHEHHBIX YPaBHCHHH, pelaemMpIx Me-
Tomom JKopnana-I'aycca?

17. Yro naseiBaeTCs pasperiecHHOM CHCTEMOM THHEMHEIX YPaBHEHUIA?

PeiiTunr-kouTpoas 2

1. Coopmynupyiite onpenencuue nousTus "hyHKims’”.

2. 3anumvTe onpeaeneHye MOHATHS "(hyHKUMA" B CHMBOIMYECKOH NOrHYCCKOM dopme.

3. Kaxue QopMbl 3amiCH HCTIOMB3YIOT 11st 0003HAYEHHS GYHKIHI?

4. Uro naseiBaeTcsa 06IACTBIO ONpPENENEHNa (QYHKIAH, HE3aBUCHMOMN MEPEMEHHON (aprymMeHTOM),
06macThio sHAUCHMH QYHKLMM, 3aBUCUMO# TIepeMEHHOA?

5. B kakoM crydae apryMeHT HashlBAIOT PO06GPasoM, a 3HaueHHe (yHKLMHM obpazom?

6. 3anumure BRIpaxeHue npoobpasa yepes 06pas.

7. Yto Ha3eiRaercs obparHoi dynkipei?

8. Uro nazeiBaercs rpadukoM GyHxipmu?

9. IlpuBeaute mpuMepsl dyHKITHM.

10. Yto HasbiBaeTCH OCHOBHBIMH 3IEMEHTAPHEIME (yHKISME?

11. Yro Ha3wIBaeTCH Cynepnosyuue bynaximin?

12. Yro HassiBaeTCs dneMeHTapHOM (yHKIHEH?

13. Yro HaseiBaeTCA KOHEHOM H GECKOHEYHO Y/IAMeHHOMN TOYKOi YHCI0BOH OCH?

14. Uro HassIBaeTcst OKPECTHOCTBIO KOHEYHOM M GECKOHEUHO VAATEHHOMN TOUKH, KaK ed 0603HaYuTE
CUMBOTHYECKH?

15. Yro HaskIBaeTCS YHCTIOBOM (yHKIIKEH, YMCTOBOM MOCIIEA0BATCILHOCTEIO?

16. Yro HaskIBaeTCs npenenoM 4YHCTOBOLT TNIOCEIOBATE/IBHOCTH, KaK ero 0003HAYUTE CHMBOJIHYE-
cku?

17. Yro naspiaeTesa GECKOHETHO MAJIOH YHCIOBOM MOCIEA0BATEIBHOCTEIO?

18. Chopmymupyiite onpeaenenue npenena (ynkuun no eiine (B TepMHHAX MOCAEAOBATENHHO-
cTeit).

19. 3anuuunre onpenenenue npeena Gyaxuuu no I'eifie B TOrMYCCKO CUMBOIAYECKOM bopme.
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20. Tomesysics onpesenennem npefena Gyuxumm no efite, 0TBETHTE Ha BOTPOC: CYIIECTBYET K
HET npeyien 3afianHoii GyHKiMK f(x) B Touke X, , €CIH CyIMecTBYyeT, T0 HANTH ero 3HAYCHME:

2
1) f(x) - 2x_+_x_—_3
x-1
21. Chopmynupyiite onpenenense npefena byukuun no Komwu B obwem ciyyae (B TepMMHAX
OKPECTHOCTEH).
22. Chopmymapyitre onpejeneHie KOHEIHOro npejena ynkipn no Kowu B KoHewHo# Touke (B
TEPMHHAX HepaBeHCTB)(( & — & ) — onpenenenmue).
23. 3anvimute onpeenenye npeaena Gynxinuu no Ko B norugeckoii
CHMBONIHYECKOH dopme.
24. Cpopmynupyiite onpe/iesicHHe KOHEYHOIO Mpejiena Gysxunu no Koura B Geckoneuno ypanes-
HOH TOYKE (B TEpMHUHAX HEPABEHCTB).
25. Chopmynupyiire onpenenesue 6ecKOHEUHOrO npenena Gyrkuud no Komu B KoHeuHo# Touke
(B TEpMHMHAX HEPABEHCTR).
26. Ilonme3ysics onpenenernem npencia dyaxuuy mo Komm, nokasath CIPaBE/ITMBOCTE BRIpaMe-
HHH:

: H=L f(x)zsin%, 2 =0

1) lim(2x +3)=>5, 2) im ¥ —0, 3 lim (1) =es.

x—»+ton x K=t

27. 3anumuTte B oOBACHUTC CHMBOJMYECKOE 0603HAYCHHE OIHOCTOPOHHETO Tpenena GQyHKUUU B
TOYKE CIIeBa U CIIpaBa.

28. SIBusiroTes M SKRMRANCHTHEIMM ONpejielienus npenena gpyuxwan o Tettne w mo Komn u pas-
JIAYHA U 1eNeco00pa3sHOCTE UX NpHMEHeH s ?

29. Uro HasbiBaeTcs GeckoHeuHO GonbiIol 1 GecKOHETHO MANOH (yHKIHEH?

30. TlpusenuTe npumep GeckoHEYHO GOIBIION K GeCKOHETHO Mano GyHKIKH.

31. Copmymupyiite TeopeMy CyLIECTBORAHHS KOHEUHOrO npejena GyHKIHH B TOUKe.

32. Chopmynupy¥ite OCHOBHBIE TEOPEMBI O NPEAENaX, HCTIOMB3YEMBIC LA HAXOMKIISHHUS npejena
QyHKIHH.

33. 3anmmure GopMyIBl ABYX 3aMeyYaTeNBHBIX IIPEACIIOB.

34. Kakue JoxanbHEle CBOMCTRBA (GYHKLHMHA B TOUKE HCCIEAYIOTCS ¢ TIOMOLIBIO npegena?

35. Kakue BRIpakeHus IIPH HAXOXKASHHH Npeiena GyHKIMH He MMEIOT CMEICHA M HA3KIBAKOTCH He-
OTIpeIENCHHBIMH?

36. OGbscHHATE NPOCTEHIITHE IPUEMEI PACKPBITHS HEONPE/IETEHHOCTEH, HCIIOJIb3YEeMBIC NPU HAXO0¥K-
JICHUH Npeaena QyHKIHH.

37. Haiiaure npenens::

. A4+ x —44-
1) lim(2x* - 3x? + 2x —1) 6) im =% £,
x—l x—{) X
2% +x* =3 . 1—cos3x
2) lim . 7) lim—————,
) =23x% —x? —x? +8 )x—rﬂ x?
2 2
= +2x— ;
3) IlmLx—l, 8) limln Smx,
x—1 x—1 x—0 X
. 6% 4500 2 2
4) llmi—sx—, 9 Iim[&—X-J 4
=0 x? 423415 el X -3
2 -
5 lim 2x° +5x :),

—3-3 xz -5
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PeiiTunr-konurpons 3

1. Cdopmymupyiite onpenenenwe HCHPCPLIBHOM B TOUKE (QYHKLMH, 3aNUIINTE YCIOBHE HETIPEepLIB-
HOCTH.

2. B kaxom cityqae CHMBOITEI Ipeaciia 1 (DYHKIHMM MOXKHO MOMEHATE MeCTAMH?

3. Chopmynupyiite Teopemsl 0 HEMPEPRIBHOCTH OCHOBHOW 3/EMEHTAPHON QyHKLIHYU 1 3NIEMEHTap-
HOH QYHKIIAM B Kaxk 10 TOYKe 06nacTu onpenesieHus.

4. Yro Ha3bIBACTCS TOUKOMH paspeiBa hyHKIUH?

5. Uro HaskIBacTCA TOUKOM pazpsiBa 1-ro pojia, IpUBEANTE IPUMeED.

6. YTo HaspiBaeTCA CkadKoM (YHKIMH B TOUKE, NIPUBEJIATE TIPUMED.

7. Y10 Ha3BIBAETCS TOYKOH YCTPaHUMOTO paspriBa, IPUBCAUTE MIPUMED.

8. UTo Ha3mIBaETCs TOUKOM paspriea 2-ro porna, mpuBeAKTE MpUMep.

9. UTo Ha3BIBAETCS HEANEMEHTAPHOM byHKIkE#, npHBeIUTe IpuMep.

Bonpocer u ynpaxnenus gas CPC

Paznen 4.

OnpenencHHbIN HATErpan Kak npeaen HHTErpajbHOM CyMMEI. (JCHOBHEIE CBOMCTRA OIIpeeIeH-
HOro murerpana. Iponssoanas uaTerpana mo nepemensomy BepXHeMy npeneny. @opmyna Herotona-
Jleii6nuna. BrruucieHue onpeeseHHoro HHTETpana: WHICIPUPOBAHHUE IO YACTAM M TIOACTAHOBKOI.
IIpubmmwkeHHoe BEIMHCISHHE ONpENeIeHHOro MHTerpana: GopMyN B NPAMOYrOALHAKOB, TPANCLHN |
Cumncona. Hecobcetsennbie unterparst. Mcmons3oBanue moHsTHS ONpEeIENIEHHOTO UHTErpaia B 9K0-
HOMHUKeE.

Paznen 5.

Yucnossie paasl. CXOIUMOCTE cymMma psja. Heobxonumoe yenosue cxompmocty. JHeticTBus co
CXOUSIMMHCS psfamu. UHCIOBEIE Ps/ibl ¢ NONOKHTENHHEIMM JICHAMHA, JlocraroyHsie NpUIHAKH.
VYCnoBHEIE CXOMUMOCTH MaTeMaTHUCCKUE: cpasHenus, JlanamOepa, pajuxansHEIii npu3Hak Komm, wu-
TerpabHbli npuskak Koum. 3HakonepeMennsie pajsl. AGcomoTHas 1 YCIOBHAA CXOOUMMOCTH. 3HAKO-
uepenyromuecs pasl. [Ipusnak Jleibauua.

DyHKUHOHANBHbIE P O6nacts cxomumocTi. [TousTie PaBHOMEpPHOMH cxoauMOocTH. Teopema
cxoaumoctn Yelsiesa. Teopema. Beiiepmitpacca. Croiictsa PaBHOMEpHO cxosamuxcs psanos. Cre-
neHHbIe paasl. Teopema Abens. Pamuyc cxoaumocti. OCHOBHEIE CBONHCTBA CTENEHHEIX panoB. Pasio-
Kexue QYHKUHH B cTeNeHHbIE pANEL Paj Teiinopa u Maknopena. [IpumeHenne creneHHbIX pAnOB K
NPHOIMKEHHBIM BHIYHCICHUSM.

Paznen 6.

Ocnosuble nonstas. Tuddepenmansusie YPaBHEHHA C pasACHAIOIIAMUCH TIepeMeHHBIMHA. OJ1-
HOPOJHEIe M depeHIManbHbIe YpaBHeHUs 1IEPBOTO TIOpsaKa. JIuHeHHbE nuddepeHUHanBHEE ypas-
HeHus mepeoro nopsaka. Jlupdepenunansasie ypastesus, 10NyCKAIOMUE TOHHKEHHE nopsaxa. Jlu-
HeliHEIe qubepeHHanbREe YPABHEHHS BTOPOrO MOPAAKA ¢ TMOCTOSHHLIMH koodduimenramu. He-
TOJIB30BaHKe AU PePeHIMANLHBIX YPABHEHUI B SKOHOMUYECKOR THHAMAKE.
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VYnpaxuenne 1

31-40. lNpumenss metox Iaycca MCKIEOUeHHs HEH3BECTHBIX, PCIUIUTE CHCTEMY JIMHCHHEIX YPAaBHEHMI.
Caenars nposepKy HaliICHHOIO pelieHH.

4%, +2x, — X, —3x, =11, 3X, = 7X, + X, —2x, = —11,
a1 X, —6x,+9x, = -8 3 4X, —2X, + X, —Tx, = -8,
3x, +4x, —3x%, + x, =10, X, +4x, +3X,—5x, =8
2x, —2x, + X, —2x, = 0. X, +6x, +5x, =13.
X, +%,—3%+2%, =8 3G+ X, —x, =0,
- —2X, +3X, — Xy +4x, =7, 4 2x, —3x, + X, +2x, =10,
33X, —2X, +4X, — X, = -3, X, +4X, — 2%+ X, =-3,
5, +6x,+2x, — x, =1. 3%, +2x, — X, +3x, =6.
X, +5%, —3x, - 2x, =12 2X, + X, +4X, — X, = -3,
A4X +AX, + X+ X, =2 - =X +2%, —=3x; +2x, =11,
3X, +2x, —4x, +5x, = -18 I, =X, + 2%, 4 X, =2,
X, +4x, + X, +6x, =—10. 5x, +3x, +6x, —2x, = -5.
X, +2%, —5x, +3x, =1, 4x,+3x,+2x, - x, =18
- <5x1—9x3~5x‘.‘=—!9, - 3x, +2x, —3x, +2x, =15
6x, + X, + X, — x, =10, X, +7X, —6x, +4x, =13
X, +X,— X, —2x, =—4. X, + X, +3x%;, —3x, =5.
2%, +3X%, + X, — X, = 4, 3%, 2%, + X, + X, =—8
- ‘3x,+x2—?x3+x4=—27, i 5x, + X, +2x, =11,
—2X, =X, + X, —5x, =0, =X+ X, =X+ X, =0,
X +3X, +4x,+2x, =10, 2x, — X, +6x, - 3x, =9.
Vnpaxuoenue 2
41-50. Hapu:
x50 14x* -3 8 i x*+1 il 2x°-9x+4
o35 +x+4”  o-ix? 4 8x+7 x4 5 x —Jx-3
. 1% 3 +11x+10 . l+x-1-x
42.2) lim————, =, B) Iim—M—— —
=0 3x% x+1 x=>-2 2x? 1 Bx 42 =0 Sx
. 8x*—x*42 . x*+8 ; x—2
“Ad i adg Y8a % 'x'—rﬂax;—cu—‘a‘
. 14+x-4x’ . X +x-2 . 4+x
44, a) lim B) lim

————, 6) lim—————, —_—
o4 x* 1 8x° 1 xt +2x -3 =24 l1-6x -5



. 4-3x-x"
45. a) 11111——2—-—,
=2 4x” 4+3x—1

4—x+5x°

46.a) lim i

224X +x

4x” +4x-3

47.a) lim—; i A

x0 §y

Tx* —dx+2

48.a) lim =
e J— 2+ 3%
b X —xd#l
49, a) im—————

e Tx? 4 x =2

4-—7x*

50. a) llm‘_z——,
3x" —4x+5

A—r

6) lim

x*—4x+3

S T

. 4x* +13x+3
6) lim —————
i A o
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3 G x%—2x-3
B "
w3 —\/2x+1-\/x+4

. 3—4/x+9
B) Im———,
=0 Jx+1-1

x*—2x . Yx—-1-2
e B) im——,
—2x" —dx+4 =5 x-5
) . Alx+1-1
)i ——, ) lim———.
g =0 2y
x* —2x . Ax i8-8
m—————— ) lim——
=2 x" —d4x+4 il o
2 o NEFY T
G Jh—————— B) lim——.
=2 4-—x =0\ x*+16 -4
Yupaxuenue 3

51-60. 3anana pyrxmus y = f(x). Haiftu Bce Touku paspuisa GyuKimy, €cliv OHU CYMIECTBYIOT.

IToctpouts rpaduk Gynxupm.
1x"’, x<1,
—X, x <1, 2
51, f(x)=1x> 1< x5 52. f(x)=4x+1, 1<x<0,
3x-2 x>2 1-x, x>0.
x-1,  x<0 1+2x, x<-1,
533. f(x)=<x*-1, O<x<1, 54. f(x)=1x, -1<x <,
1-x, x>1. 2
—, X>1.
X
(1 ’
XE, X*(—'I, x’ &=
55. f(x)=<x+2 -1<x<1, 56. f(x)=9-x, -1<xx<1,
2X, =1, 2
- x>1.
%
2_x2 xz0 (x2+1, x<0,
57. f(x)={-x+2, 0<x<2 58 f(x)=41-2x, 0<x<2
X, g X-2 x>2




59. f(x)
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1-x,  x<i, X+, x<-1
=AY 1<x<2 60. f(x)=¢x*-1, -1<x<2
8-x2, x>2 2x, x>2

Bonpoce! k 3k3ameny

1. KomiuiexcHele unmca,

2. Heonpepenenubiit unterpan. OCHOBHBIE OHATHS ¥ CEOICTEA.
3. MeToj MHTErpHpOBaNHS I10CTAHOBKOM.

4. MeTon HenocpeIcTBEHHOT0 HHTETPHpPOBaHYS.

5. MeTo/1 MHTEerpHpOBaHHA TI0 YACTSM.

6. Pamonansusie (yHKIMM.

7. InTerpuposatue paHOHATEHEIX IpOGei.

8. IHTerpupoBaHye TPUTOHOMETPHYECKHX (hyHKUMA.

9. Hurerprpopadue MppaLMOHaNBHEIX (yHKLHIA.

10.

Onpenencuubili WHTErpan Kak npepen WHTErPaNbHOM CyMMEL. ['eomerpuueckuii cMmeic

OIPENCIICHHOIO HHTErpana.

i
12
13.
14.

15.

16.
17,
18.

i 5

20.
23
22,
23
24,

25
26.

27

®opmyna Hetotona — JleitGuuna. ViHTerpupoBanye B CHMMETPUYHBIX MPe/IeIax.
Hecob6cTBeHHEIE HHTErpATEL

Brrumcnenve nnomaeii wiockux guryp.

Brryucnenue JUHHB! 1yTH NIOCKOH KPHBOL.

Briunciienue miomany nopepxHoCTH.

Bruucnenue o6sema tena.

OyHKUUM HECKOTBKHX TIEPEMECHHBIX.

Huddepennmansusie ypasaenys. OCHOBHEIEC IOHATHS.

YpaBHEHHA ¢ Pa3ACIMIOLEMHCS TTEPEMCHHBIMH.

Onnoponssie muddeperpansusie ypapueHus.

Jluneiinpie ypaBHenus. Vpaenenue Beprymm.

Vpasuenns B nonsex aubdepennmanax.

VYpaenenus Jlarpawmia u Knepo.

VYpasHenus, fonyckaromue NOHMKEHWe TIOPSiIKA.

JluneiiHEIe AnddepenraTbHEe YpaBHEHHs BTOPOTO MOPS/K.

WHrerpuposanme audepernualbHLIX YpaBHeRHii BTOporo HopsIKa.
Hurerpaposanne nuHeiinbIX 00BIKHOBEHHEIX v depenimansHbEIX YPaBHEHHH BTOPOro Io-

pAIKa C NOCTOAHHBIMH KO3 QHLUMEHTAMH.

28.
29.

Jluneinbie neomEopoaubie AuddepeHManEHbE ypaBHeHus BTOPOTO NMOPSIKA.
JluHeHHbIe HEOAHOPOAHbIE MHbepeHLaILHbIE YPaBHEHNUs BTOPOro [OpA/IKa CO CHeLHalb-

HOH TIPaBO# 4acThlo.

30.

Yucnopwie psijieL.

CamocrosTensnas paboTa CTYZEHTA COCTOMT B BEIIOJHEHHH 3aJlaHkii THMIIOBOTO pacyera,
0(OPMIIHEMOTO OT/IETEHBIM OTYETOM H 3aIANIAEMOro CTyacHTOM. MeTouuecKne YKa3anua M 3aJaHus
MOKHO HaHTH 1o cesuike: hitp://e.lib.visu.ru/bitstream/123456789/6570/ 1/00707 pdf.

DOH/ OLIEHOUHEIX CPEJICTB ISl POBENEHHS ATTECTALIAN YPOBHA c(HOPMHUPOBAHHOCTH KOMITE-
TCHUUI 00Y4alOIHXCA 110 JMCLIMILTHHE oopmIsieTca OTAENEHEIM JOKYMEHTOM.
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¥ YYEBHO-METOJAWYECKOE H HHPOPMAIIHOHHOE OBECHEYEHHE JAUCIHHATITAHBL

7.1. Kunroobecneuennocrs

[ Haumenosamue Jreparypsl: aB- | Tox m3ga- KHHUI'OOBECTIEYEHHOCTE ]
TOP, Ha3BaHUE, B/l U3NAHUS, W3- AN Konuuectso sxsemmmapos | Hamwmaue & 3IEKTPOHHOM
AATEIECTBO H3aHuE B 6ubnuorexe 6ubnuorexe Bnl'y
Bal'V B cootBercTrum ¢
®Iroc BO
1 2 3 4

OcHosHas snureparypa

BOJICTBO K pemeHuro 3amay. T, 1
[Snexrponnkiii pecype] / Jynry
K.H., Makapos E.B - M. : ®U3-
MATIIAT - 216 ¢. - ISBN 978-5-
9221-1500-1.

1. Kparxwii xype Belcmieit mate- 2018 hitp://www studentlibrary,
MaTHKH [S1eKTpoHHsIi pecypc] / 1u/book/ISBN978539402
bamiun K.B. - M. ; awmxos u K. - 1039.htmi

512 ¢. - ISBN 978-5-394-02103-9,

2. Beicimast MateMaTuka B BOIIPO- 2016 hitp://www studentlibrary.
Cax W 0TBeTax [DNeKTPOHHELH pe- ru/book/ISBN978539214
cype] : yue6.mocobue / JI.B. 3726.html
Kpuuxos, nox pea. B.A. Wisuua.

- M. : IIpocniexr - 176 ¢. - ISBN

978-5-392-14372-6.

3. Bricinas marematuka. Pyko- 2018 http://www.studentlibra

Iu/book/ISBN978592211
5001 .html

Hononuurencnas TaTeparypa

Kui Kypc [DnextpoHHsii pecypcel:
yueb.nocobue / Jlakepuuk A.P. -
M. : Jloroc,- 528 c. - (Hopas yHu-
BepcHuTerckas — Oubnmoreka). -
ISBN 978-5-98704-523-7.

1. Beicmas mMatemaruka. Pyxo- 2018 hitp://www studentlibrary.
BOJICTBO K pellieHHIo 3a1a4. U, 2. ru/book/ISBN97859221()
[Snexrponnsii pecype] / Jlynry 7563.html

K. H., Makapos E. B. - M. :

OU3MATIINT - 384 c. - ISBN

978-5-9221-0756-3.

2. Bricmas wmaremaruka [Drmex- 2016 http://www.studentlibrary.
TpouHbIH pecype] / C.H. Jlopode- ru/book/ISBN978594666
eB. - M. : Mup u obpasoranue, - 6220.html

392 c.: un. - (TodHEIH KOHCIEKT

mexumid). - ISBN 978-5-94666-

622-0.

3. Beicwas wmaremartuka. Kpar- 2018 hitp://www.studentlibrary.

ru/book/ISBN978598704
5237 .html
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7.2. Ilepuoauyeckue n3gaHus

N3sectus By30B. Matemaruka
MaremaTuyeckoe MOIETHPORAHNE,
Huddepenunansueie ypasHeHUS.
Yenexn MaTeMaTHYECKHX HayK.

ae ol o

7.3. AnTepHeT-pecypeni

—t

ObpasosarenbHbiii MaTeMaTiIeckuii caidt - hitp://www.exponenta.ru/

2. Maremaruueckas sHIUKIomeaus - http://allmath.com/

3. O6pasoBarensnsie pecypest — window.edu.ru/

8. MATEPHAJLHO-TEXHMYECKOE OBECTIEYEHHE JIHCIALLIMHBI

A peanusanuy NaHHOM JUCLANIIMEB UMEIOTCS CIEIHANHHBIE TOMCIIEHKMA JUIA NPOBEIEHUS
3aHATHA NEKIMOHHOIO M NpaKTHyeckoro Tuna. Ilpakruueckue paGoThl TIPOBOIATCS B nadoparopuu
YUCJICHHEIX MeTOAO0B (405-3).

Tlepedens UCTIONE3YEMOro JITHLEH3HOHHOTO MPOTrPAMMHOTO 06eCTIeUeH s

1. Microsoft Excel
2. Maple
3. MATLAB
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—
Pabouyro mporpamMmy cocrasun npogeccop Manadeena A.A.

(moamucs)
Peuensent (npeacrasurens paboTonarens); - /,.?
3aM. upexropa no passuruio 000 «banancy Koxum A. B. /

(n6mmuck)

Tporokon Ne /& ot 6.0 A9 ropa

Ilporpamma pacemoTpena 1 0a06pena Ha 3acenanuu Kadempr OAull
SaBenyromuii kadeapoit Bypkos B. JI. ;2 4

(moanmce)
Pabowas nporpamma PaccMoTpeHa M onobpeHa Ha 3acenaHuu Y4e0HO-METOANYECKOH KOMMCCHH
Hanpasnenns 38.03.04 «I"ocygapcTeentoe 1 MYHHLMIIANBHOE yIIpaBJeHues,
IlporokonNe £ or X £.041% rona
Tlpeacenarens komuccnn: 3aBejyromui xadeapoii O.JL Toitxep

T



JACT NEPEYTBEP K IEHUA
PABOYEH POI'PAMMBI JIMCLIATITITHE

Pabowas nporpavma oj106pena na 2020-2021 yueburit rox
[poroxon zacenanust kadempri No o1 27042

3apemyromit kadeapot

=

PaGouas mporpamma ofobpena na 2024 -2022 yueGHLIE roj
Tiporoxon sacemanng kadeapu Ne  /  or 30
3aseayroumit Kadepoit (/

i

Pabouas tporpasma oxobpena ma 2022 - 23 YUeOHBI 1oz
Ipotoxon sacenanms kadenpsr No 1 o1 04,08 2o roxa

3ameyromuil kathenpoit C}"“/

/

PaBovias nporpamma ono6pena ma yuebHbH roj

Hporoxon sacezanust kadeper Ne oT rojia
Sapenyrouit kadenpoi

Pafowas nporpamma oxobpena na TONI N, yaebHBIT rog
Ipotokon 3acenamst kadenps Ne oT roza

Saseayrommit kadenpoii

Paboyas nporpavma opobpena na yuehanii roy

Uporokon saceanus kadenps No or roja

3asenyromuil kapeapoi

Pafowas nporpavma onodpena na YyucOHBLL 1oj

Hporoxon sacenanns xadesps No oT rojza

Jasexyrommit kapenpoi
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