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1. HEJHX OCBOEHUSA TUCTTUTIJIMHBI

Lenero ocBoenust aucummmebl «Martematukay sBinsgercds (OPMUpPOBAHHE Yy CTYJEHTOB
HABLIKOBR JIOTHYECKOTO MEIIUICHUS; TIPAKTUUYCCKUX HABBIKOB HCIIONL30BAHHY MATEMATHYECKHX
METOIOB U GOPMYI, a TaK)Ke 03HAKOMIICHHE C OCHOBAMH TEOPETHUCCKMX 3HAHHUHN IO KIIACCHYECKHM
pasje/iaM MATCMATHKH W TOATrOTOBKA B 00NACTH MOCTPOEHHA W HCIONB30BAHUS Pa3IHYHBIX
MaTeMaTHYEeCKHX MOJIeIIeH.

Samayu:;

— MOIy4eHHe OCHOBHOIO MPEJCTABIEHNs 0 MATEMATHYECKAX METO/aX Ul PCLUEeHHs 3a/1ay
H3MEPCHHST B OKOHOMMKC, B 9YacTHOCTH, C HCIONB30BAHHEM COBPEMEHHBIX
HH(POPMATTHOHHEIX TEXHOJIOTEHIH;

— OCBOCHHE COBPECMCHHBIX METOJIOB M MATEMATHYECKOT0 WHCTPYMCHTAPHS PEIICHHS 3a1a4
B DKOHOMHKE.

2. MECTO JUCHUILTMHBI B CTPYKTYPE OIIOII

Hucrummuna «Maremarukay 0THOCHTCS K 00s13aTeNbsHOM qacTH yaebHOro miaHa.
[IpepexBU3UTH MUCHMIUIMALL AUCIHIIMAA ONHMPACTCS HA 3HAHHE IIPEJMETOB OCHOBHOMN

00pa3oBaTenbHOMN [IPOrpaMMBbl CPeJHEro (MONHOT0o) 06TIero 06pa3oBaAHNS: MATEMATHKA.

3. INTAHUPYEMBIE PE3YJIBTATbLI ObYYEHHS IO TUCITATIINHE

IInanupyemsie pe3yibTaTel 00y4eHHs NO AMCIATUTHHE, COOTHECEHHBIE C IUIAHMPYEMBIMH
pesynbratamu ocsoenus OTIOIT (xoMmeTeHIMAME B HHIUKATOPAMH JOCTANEHHA KOMITETEHTTHIT).

[Lianupyemeie pe3ynsTaThl 0OydeHus mo
JUCLIMIUTAHE, B COOTBETCTBHH C UHMKATOPOM HauMmeHoBanue
®opmupyembie
. JOCTIREHUSI KOMIICTCHLIAM OLIEHOYHOTIO
Hnawkarop nocrimkenus | Pesyabrarsl 06yYeHHs cpeacTsa
KOMIIETEHLH 110 JUCLMTITHHE
YK-1. Cnocoben VK-1.1. 3naet npuaiunsl | 3naer KonuuecTBeHHbe |  THMOBOM pacyer.
OCYLIECTBIIATD TOUCK, cbopa, otbopa u 4 Ka4eCTBEHHLIE METOJBI
KPHTHYECKWH aHamn3 u | 0bobmenHwus aHanu3a TIPH NPHHATHA KonrponsHeie
cunTe3 uHdopmaryu, MH(POpMALIMH. YIpaBACHISCKHX BONPOCHI K PEHTHHI-
npumeHsTh cuctemunlid | YK-1.2. Vmeer peLIeHHH. KOHTPOJIIO U
TOAXO IS PELICHHS COOTHOCHUTE PA3HOPOHbIE | YMeeT [PUMEHATb |  NPOMEXKYTOUHOM
NOCTaBIEHHBIX 3a/1a4. ABJICHHS U KOJIHYECTBEHHEIC H arTecTalyH.
CHUCTEMATH3HPOBATE UX B | KAYECTBCHHEIE  METO[IBI
paMkax u30paHHLIX BUIOB | @HANW3a 0PH MPUHSTHH
npogeccHOHaNLHOM MapKETHHIOBBIX
JIEATETEHOCTH., YHpaB/IeHIECKHX
YK-1.3. Bnageer pelnenuii.
HABBIKAMH HAYYHOTO Baapeer
MOHCKA W MPaKTUYECKO#H HHCTPYMEHTaMH
paboTsl ¢ KOJIHYECTBEHHOTO 1%
MH(DOPMALIMOHHBIMH Ka4eCTBEHHOTO aHa/ln3a
MCTOYHMKAMU; METOIaMU | JUIst HOPUHATHA
TIPUHATHS PEILCHHMH. YIIPaBIEHYECKHX
pemieHUH ¥ MOCTPOCHMUS
3KOHOMUYECKUX u
(GHHAHCOBEIX MOJENEH.




4., OBbEM U CTPYKTYPA JUCHUIIIINHBI

TpynoeMKOCTE THCIIHMILINHEEI COCTaBBIeT 4 3aueTHele eAuHMLEL, 144 vaca.
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thopma oOyueHus — ouHAN

KonrakTHas paboTta

obyqarommxcs
8 C NE/IarorHYCCKHM 3 DopMmEI
g paGoTHIKOM E TEKYLIETO KOHTPOJIS
E‘ = g g yCNeBaeMOoCTH,
Ne Haumenopan#e TeM H/HIN 3 8 o g = & o dopMa
n/n PA3lENoB/TEM JHCLIUIUTHHBL b = = T o2 B 2% P .
O 5 § 2 5 & | 284 g4&| mnpomexyrounoi
& 2 E a2 &2 E z aTTeCcTALHU
e = | Eg| 58 TEH O (1o cemecmpan)
o t=) M d oo p
B ® ==
= = =
1 AHaNHTHYECKAA TEOMETPHA H 1 1.2 4 4 5
IniHeliHas anredbpa
2 | BeepeHue B aHANIW3 1 3-4 4 3
3 ,[lﬂ[ptpepcuuam{m{oc MRS 1 5-6 4 4 5 PefiTHHr-KoHTpONS 1
(yHKIMi OfiHOMH NepeMeHHoi
ITpumenenne audheperIranTEHOrO
4 HCYHCIIEHHA JUIA HCCHEL0BAHUA 1 7-8 4 4 5
(GYHKIHHE H TOCTpoeHHA rpadukos
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Temarnueckuit naan
dopma ofydenns — ouno-3a09nan (ycxkopennoe o6yuenne)

Konrakrnas pabora

obyuaommuxcs
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AHATUTHYECKAT TEOMETPHS 1
L NHHe#Has anrebpa 1 1-2 16 [lepearrecranus

2 | BeejeHne B ananus 1 3-4 16 Ilepearrecranus

3 Ouddepernmansnoe HeuneneHme

(yuKIHiA onHOM nepemenHolt . 5-6 16 TiepearrecTamms

Ilpumenenue nudpepennmantuoro
4 HCYHCIICHHA JUTA HCCIISHOBAHMA 1 7-8 16 [epearrecrauns
pynxumii u nocrpoexus rpaduKos

5 HeonpenenerHslii nuTerpan 1 9-10 16 [Mepearrecraiiug
6 | OnpenenenHbiii uHTerpan 1 11-12 16 [lepearrecrauus
7 _| DyHKUMH HECKONBKHX MEPEMEHHBIX 1 13-14 16 TTepearrecTaums
8 | Paam 1 15 8 INepearrecTauus
OGbikHOBEHHEIE MU hepenLHanbHbie
9 M PASHOCTHBIC YPABHCHIA 1 16-18 24 Ilepearrecranua
Beero 3a 1 cemecrp: 144 Saner
(nepeaTrecTanuna)
Hroro no aucupnuune 144 Bafler
(nepearrecrauns)

Coneprkanue JeKIMOHHBIX 3AHSITHI 110 AUCHHILIHHE

PA3JEJ 1. AHAJIMTHYECKASI TEOMETPHAS Y JIMHEHHAS AJIT EBPA

Tema 1.1. [IpsmoyromsHas u abduHAAS CHCTEME Kxoopmuuar. Mertox koopaunar.

Tema 1.2. Kommnekcurie yncia, neHCTBHS ¢ HHMH. Hzobpaxenre KOMIUTEKCHBIX YHceT Ha
II0CKOCTH. Monynk U apryMeHT KOMILTEKCHOrO YHCona. Aurebpandeckas B TPUrOHOMETPHYCCKAS
(GopMBI  3aIHUCH  KOMIUIEKCHOTO YHCIIA. Qopmyna Oitnepa. I[lokazatensuas ¢opma 3amECcH
KOMIUICKCHOro 9Hcia. KopHu W3 KOMIUIEKCHBIX YHCelL.

Tema 1.3. Bexropsr. Jlnneitabic onepanmm max BCKTOpaMu. Hanpapisionuie KOCHHYCHl
JULLHA BCKTOPA. Y CIIOBHE KOJUIMHEAPHOCTH JBYX BEKTODOB.

Tema 1.4. Cxansproe mpomuzBeieHne BEKTOpOB u €ro CBoiicTsa. JliMHA BEKTOpa H yroJ
MCXKAY IBYMs BOKTOpaMH. Y CIOBHE OPTOrOHAILHOCTH JIBYX BEKTOPOB.

Tema 1.5. Cucrema BekTopoB. Pasnoxenne BCKTOpA II0 CHCTEME BekTopoB. JIMmeiinas
3aBUCHMOCTb M HE3aBHCHMOCTh, OasHCEI W paHI' CHCTeMEI BEKTOpOB. Ilpocrpamcreo R”.
OpToronanbHOCTS.

Tema 1.6. Marpuugt. JlelicTsas ¢ Marpunamy. O6parnas marpuua. Panr MaTpanp:.

Tema 1.7. Onpememurenn. CroiicTa onpenenmrencii. Anrebpanveckue IONOTHEHUS u
MHHOPBI. BEIMCiIcHHE ONpesiennTens pasiokeHreM 110 CIpoKe (cTonbuy).

Tema 1.8. Crcrems: nunednsx ypasrennit. Metox I’ aycca. Teopema Kponexepa-Kanemm.
®opmymer Kpamepa.

Tema 1.9. Onnoponmsle cHCTEMBI NHECHHEBIX ypaBuenui. MDynmamenTanbHas cHcTeMa
PELICHMUIA,

Tema 1.10. Obmee peruenne cucTeMs! JMHEHHBIX YPaBHCHHI B BEKTOPHOMH (opme.

Tema 1.11. VYpaBuenwe mummii mwrockoctw. Pasimunmie (opmbl ypaBHeHHs npsmoi Ha
TUIOCKOCTH. YTOJI MEXITY IIPAMEIMA. PaccTosiHue 0T TOUKH 110 IIPSIMO.




Tema 1.12. Kpussie BTOpOro mopsuka: OKpyKHOCTh, SJUIHIIC, runepbona, mapabona, HX
reOMEeTPHYIECKHE CBOHCTBA U YPABHEHH.

Tema 1.13. VpasHenwmss mIOCKOCTH U HpPSMOH B MPSMOYIONBHOM CHCTeMe KOOPJMHAT.
YenioBus MapanienkHOCTH ¥ [EPIeHJHKYISPHOCTH. YINEI MEKIY ABYMS TUIOCKOCTSME, MEXTY
ABYMSL IPSMBIMH, MEXKITY TIPIMOH 1 TI0CKOCTEIO. [Ipsvbre m mnockoctu B addunmom mpocrpascTse.

Tema 1.14. IloBepxHocTd BTOPOTO MOpsiAKa. | eoMeTpHUeCKHE CBOMCTRA ITHX IIOBEPXHOCTEH,
HCCIIENIOBAHKE WX (DOPMET METOIOM CEYEHHA.

Tema 1.15. Esknaznoso mpocrpancrso. Hepasencrso Kommu-Bysskosekoro. OproronamsHemi
Gazuc. [Tporece oproronamusauuy. Pasioxenne BeKTopa 110 OpTOroHambHOMY Oazucy.

Tema 1.16. CobcTBennunle 3HAYCHHA W COOCTBEHHBIC BCKTODBI MaTpHIl H WX CBOMCTBA.
Teopema o 6aswce npocTpancTBa R" M3 COBCTBEHHBIX BEKTOPOB Matprbl. CoOCTBEHHbBIE BEKTOPHI
CUMMETPHYECKON MaTPHIIBL.

Tema 1.17. Ksanpatuansie dopmer R”. Ilonstve kamoumueckuii Gazuc. YenoBwe SIKOGH.
TTonoXATEIBHO 1 OTPULATENILHO OTIPE/ISICHHEIE KBaAPaTHIHbE (hOPMBL Kpurepnit Cunssectpa.

Paspen 2. BBETEHHUE B AHAJIN3

Tema 2.1. Muoxecrsa. Omepauuu Hajg MHOXecTBaMH, UHCiOBBIe MHONecTRa. I paHu
MHOMKECTB. MHOXecTBa B R”. BBRIyKIBle MHOXECTBA M UX CBOMCTBA. COOTBETCTBHE MHOIKECTS.
Cuernele u HecueTHBIe MHOKeCTBa, OTHOMEHAA. OTHOIMEHHS TOKIECTBA 1 YTIOPSTOYEHHOCTH.

Tema 2.2. Oypxuua. dynxnponamsroe ornomenue. Coorsercreme. CnocoGHl 3aianms.
OcHoBHEIE 31eMEHTapHbIC (YHKIHH, HX CBOCTBA U rpathuKH.

Tema 2.3. UYmcnorple nocnejgosarensrocTh. Ilpesen 49MCHOBOM MOCHEOBATEILHOCTH.
Beckoneuno  manele w  GeckoHeuno  Gosplve  BemmumHBl.  CBOHCTBA  CXOMSIITMXCS
MOCTEIOBATETLHOCTENA.

Tema 2.4. Anrebpawdeckue KOMIOSHIMHE 9HCIOBEIX IIOCICAOBATENLHOCTEH W WX NIpEIENbL
Kommosuumu ¢ HeonpenenenHoctsio. IlpusHaku — CynIecTBOBAHHS upenena  MOHOTOHHOMN
OrpaHHIEHHON mocnenosatenbHoCTH. Ilepsbiit 1 BTOpoi 3ameuarensrble npeesr. Jlemma Kantopa.
Teopema bonbknano-Bettepmrpacca. [pusnax Bossnano-Korm,

Tema 2.5. MonoTormsle (yrxkuma. KoMIosdmus W cymepnosumus Gyuximit. TIpenen
dyskumn B Touke. [lpenen dymxmam B Geckomeunoctd. ITpefiensl MOHOTOHHBIX bynKIwmiL,
Henpepesrocts ¢ysxuuidi B Touke. HemnpepsBHOCTH OCHOBHBIX oneMenTapesX GyHxouid. THsr
Pa3pLIBOB.

Tema 2.6. CpaBrenne 6ecKOHEYHO MaNBIX (QYHKITHIT.

Tema 2.7. Cpoiictsa QyHKINH, HEMPEPRIBHEIX Ha OTPE3Ke: OrPaHAIEHHOCTD, CYLICCTBOBAHHE
HaubOJIBIIEr0 W HAMMERBINIETO 3HAYCHUIH, CYLIECTBOBAHEE TPOMEKYTOUHBIX SHATEHHH.

Pazpen 3. IMOGOEPEHIIHAJIBHOE HCUNCJIEHUE ®YHKLWAA OTHOI MEPEMEHHOI

Tema 3.1. Ilpoussopuas (QyHKIH, ec IeOMETPHYECKHH CMBICT M CMBICT B HPHKJITHBIX
3a1a4ax (CKOpOCTh, TNIOTHOCTS). JIACTHYHOCTH QYHKITHH.

Tema 3.2. Ilpasnunma maxoxIeHWs: HpOM3BOMHOM. IIPOM3BOmHAM CHONKHON T o0paTHOM
bynxmun. Jluddeperupuposanne hyHKmii, 3a1aHHEIX HEIBHO U TapaMeTpPHYECKH.

Tema 3.3. [lomsrrue dynxuun, Tuddepermupyemoit B Touke. Juddepenuman QyHKTIHH | ero
TCOMETPUYECKHI CMBICT,

Tema 3.4. TIponssomsie i muddepeHUHAILI BEICITHX TOPSIKOB.

Tema 3.5. Teopemsr ®epma, Ponsg, Jlarpamxka, Ko, ux npumenerue. [pasuino Jormrans,

Tema 3.6. Muorounen u popmyna Teitnopa. [Tpegcrasicrue (ynxumit exp(x), sin(x), cos(x),
In(1+x), (1+x)° no dopmyne Teitnopa.



Paznen 4. HPUMEHEHHUE TU®DPEPEHITAAJILHOI'O UCUUCJIEHHUSA JUIS
HCCJIEAOBAHHS ®YHKITUH U IIOCTPOEHUS UX TPA®HKOB

Tema 4.1. VYcioBHs MOHOTOHHOCTH GYyHKUHH. DKCTpemMymel ¢yHKIHMH, HeoGXoamMoe
yenosue. Jlocrarounsie ycnosus. OThickarue HanbONIBIIEro U HAMMEHBIIEr0 3HAYCHHH (DYHKIMH,
TH(hepeHnupyemMoii Ha OTpe3Ke.

Tema 4.2. Mccnenopanne BbimyknocTd Gyaxuuu. Touky neperuba.

Tema 4.3. AcuMnrors! rpaduka QyHKIHY.

Tema 4.4. Obwas cxema uccnenoranus GpyHKIUHE H IOCTPOEHHS ¢ TpaduKa.

Tema 4.5. YpaBHernue KacaTenbHON H HOPMATH K IIOCKOM KPHBOI B JAHHOM ToUKe.

Pasmen 5. HEONIPEAEJEHHBIA WHTELPAJL
Tema 5.1. IleppooOpasuas ¢pyrxuws. Heonpenenennslii uaTerpan u ero csoifcraa. Tabmuna
HHTErpanos.
Tema 5.2. MeTozbl MHTEIPHPOBAHHA. 3aMEHA MEPEMEHHOM, MHTErPHPOBAHHE MO YACTSIM.
WHTerpupoBanyie  palMOHANBHBIX —BBIPDAKEHHH, TPUTOHOMETPHYCCKHX (QYHKIHEA, HEKOTOPHIX
HppauroHanLHbIX Gynkmuit. [TorsTre 0 HeGepyIMXCs HHTETPATaX.

Paspen 6. OTIPEJAEJEHHBIA MHTEI'PAJI

Tema 6.1. 3amaun, mpusoAsmHE K LOHATHIO ONpENENEHHOrO MHTErpana. OnpeneNeHHsI
UHTETPaJl, €I'0 reOMETPHYSCKUN CMBICIT H CBOMCTEBA.

Tema 6.2. ®opmyna Herorona-JleitOnuna, ee npuMeHeH#e s BHIYHCICHHS OIIpeHETCHHBIX
UHTETPAIIOB.

Tema 6.3. 3amena mepeMeHHO# B OPEACICHHOM HHTErPaJIe, HHTEPHPOBAHKC 110 YACTSIM.

Tema 6.4. llpuiioxeHus ONpeNeNenHBIX HHTETPAIOB.

Tema 6.5. HecoGereennbic nuTerpaisl. MATErpHPOBAHHE HEOrPAHHYEHHEX DYHKIHN B 1O
GeckoneuHoMy mpoMexyTKy. HecobCTBCHHEIC HHTErPATBT OT TIONOKATEIBHBIX (YHKIHH. [Tpr3naku
CpaBHEHHUS.

Tema 6.6. JIBoitHoii i TPOHHOK HHTErpaJIbl, HX CBOMCTRA. BHIUMCICHHE KPATHEIX HHTETPAJIOR
TIOBTOPHBIM MHTEIPHPOBAHHEM.

Paznen 7. ®YHKIHU HECKOJBKUX ITEPEMEHHBIX

Tema 7.1. ®ynxuuu HeckoMbKHX mepeMeHHbIX. OGnacts onpenenenus. [pemen dyHxuuy.
HermpepriBHOCTE.

Tema 7.2. Yactuste npowmssopssie. lomueii anddepennman, ero reomeTpraueckiii cMsicH,
CBAA3b C YACTHBIMH IIPOU3BOIHBIMHE, IPUMECHEHHE B MPHOIHKEHHEIX BEMHCTCHHSX.

Tema 7.3. Yacrunie mnpowspombie M HOJHBIC AMGOEPEHIHAIBI BHICIIAX TIOPSIIKOB.
He3aBHCEMOCTD CMEIIAHHBIX IPOU3BOHEIX OT IIOPSAKA Iu(bepeHIINPOBAHHS.

Tema 7.5. Oxerpemymbl (yHKIHE HECKONBKHX IepeMeHHBX. HeobGxomumoe ycmosme
skcrpeMyma. Haubonpuiee M mHadvenbinee 3HAYCHHS (YHKUHH B OTpPAHMYCHHOH 3aMKHYTOMH
00nacTy.

Tema 7.6. Yenopupit sxctpemym. Merox Muoxuteneit Jlarpamka. IIpumepsl npumMenHenHmin
[IPH TOUCKE ONTUMAIIBHBIX PEIICHUM.

Paznexn 8. PALI

Tema 8.1. IloHsiTHE YHCIOBOTO PA/la M €T0 CXOLUMOCTH. Kpureprit Komm cxopumMoctn
quciioBoro pana. Heobxomumoe yesosre cxomamoctu, CBoCTBA CXOAAIAXCS PsIIOB.

Tema 8.2. Tlpusnaxk cXomMOCTH PAIOB: OOUIMHA TPH3HAK, LPU3HAK CPaBHEHHS, TPH3HAK
Kommm, npusnak JlanamGepa, uarerpansusii mpusaax Ko,

Tema 8.3. TlonaTne 3HAKOMEPEMEHHOTO P, AOCONOTHO CXOSMErOCH psjaa, YCJIOBHO
cxomiuierocs paga. Teopema Jlupuxie. Teopema Pumvana.

Tema 8.4, Ilonarne snaxovepenyrowerocs pana. [pmsnax JleiGuuna.



Tema 8.5. Ilomsitme dynkmmonansHOro psima. O6GIAcTh CXOIUMOCTH. Kpurepuit Kornn
paBHOMepHO# cxoaumocTd. [Ipu3Hak Beiieprpacca.

Tema 8.6. CpoiicTBa paBHOMEPHO CXOJUIIIMXCS PALOB.

Tema 8.7. Crenmennvie pagpr. Teopema AGens. Paguyc CXOAMMOCTH H CIIOCOBHI €ro
onpezenesnd. CBoHCTBA CTENEHHEBIX PSAOB.

Tema 8.8. Unterpuporanue u 1udPepeHIHPOBAHAE CTEIIEHHEIX PAJOB.

Tema 8.9. Psuer Tednopa w Maknopena. IIpHMEHCHHE PSIOB K NPHOTMKEHHEIM
BEIYHCIICHHSM.

Pazgen 9. ObbIKHOBEHHBIE THPO®EPEHIIUAJBHBIE U PASHOCTHBIE YPABHEHUS
Tema 9.1. Jlubdepenmmansupic ypaBHEHHA NEpBOTO TOPAOKA. OCHOBHBIE IIOHATHS:
OLIpE/ICNICHHAE, pellenne, oblee pemieHHe, 4acTHOE pelleHHe IH(PEPEHNHATHFHOTO YpaBHEHMS
mepporo nopsuka. Teopema Kouwmi o CymecTROBAHMH M CHMHCTBEHHOCTH pemenms (6e3
nmoxasatenseTa). Murerpamsrast kpupas. HauanoHple yenoBus. 3amaga Komm. Ocobbie TOYKH.
['comerpuyeckuii cMBICT ypaBHEHUS IEPBOTO NOPIIKA. DJIGMEHTHI KAYECTREHHOTO AHAJIH3A.

Tema 9.2. Jlubdepenupansubie ypaBHeHHs NEPBOTO MOpsiaka. Buipl ypaBHeHuit @ MeTO/ Bl
pellieHHs. YpPaBHeHHS C pasfensiomuMucs nepemeHHbivy. Hemommsie ypasmenms. JIumciinbie
yPaBHEHH:, OAHOPOIHBIC H HEOJHOPOAUEIE.

Tema 9.3. [lnpdepennpanbasie ypaBHEHHS BTOPoro mopsaka. OcHosHsie noHstas. Teopema
Komu 0 cymecToBaEMM W eMHCTBeHHOCTH peuienus (Oe3 moxasatenmsctra). Samaua Komm.
Y paBHEHHS, JOIYCKAIOIIUE TTOHWKEHHAE TIOPAIKA,

Tema 9.4. Jluddepenunanbusie ypapHenus BTOporo mopsaka. JluHeiiubie ypapmenwms,
OJJHOPOJIHEIE M HEOTHODOTHEIE,

Tema 9.5. Jlunetnwie addepernmanbhble ypaBHEHHS BTOPOrO TIOPAMAKA ¢ MOCTOSHHBIMA
koahdunuentamu. Kpaesas 3auaya.

Tema 9.6. JTnddepennmansesie ypaBHEHHUs BEICIIHX MOPsAAKoB, CHCTeMa YpaBHCHHI 1IepBOro
nopsiaka. Hopmaibnas gopma. Teopema Kommm. 3anaua Ko u kpaepast 3a/1aua JUIs YpaBHCHHS 72-10
nopszka. Jluseiineie ypaBHeH s #-ro nopsaaka. Jluseiapie ypaBHCHUS #-TO HOPAAKA ¢ MOCTOSHHBIMA
Ko3bpunHeHTaMu.

Tema 9.7. Jluneitneie 0OIKHOBECHHBIC Pa3HOCTHEIE ypapHenus. OcHOBHEIC noHsTus. Cerky U
cerounble Gpyukipn. OMHOPOIHBIE 1 HEOTHOPOAHbIC ypaBHeHHs. CBOMCTBA pelTeHuii.

Tema 9.8. Peiienne nupeHHBIX OOBIKHOBEHHBIX PA3HOCTHBIX YPABHEHHH € TOCTOSHHBIME
koodunmentamn. ITpameprr. CHCTeMBI IMHEHHBIX PA3HOCTHEIX YPABHEHMH IEPROTO HOPS/AKA.

Cogep:kanne HPaKTHYECKHX 3AHSTHII 10 THCOUILIAHE

PA3JIEJI 1. AHAJIHTUYECKASI TEOMETPHASA M JUHEMHASL AJITEBPA

Pemenwe 3amaq no Temam:

Tema 1.1. Komrnexcnsie uncna, aeiferBus ¢ Humu. M3o6paskenne KOMIINEKCHEIX HHCEN HA
TIOCKOCTH. Mozyie B apryMeHT KOMIUIEKCHOTO 4Hela. AsreOpandeckas W TPHTOHOMETPHUCCKAS
dopmbr  sammen  KommiexcHoro umcia. Qopmynma Diimepa. I[lokasatennhas ¢opma 3armcH
KOMILIEKCHOro umcna. KopHu u3 xomiekcHeix umcend. BekTopst. JIumeiiHbic oneparuy Haj
BekTopamu. CxaisipHOe [POHM3BENEHHE BEKTOPOR M €ro ceoicrsa. J[TMHA BekTOpa B yroi MEXAY
AByms BeKTOpaMH. CrcTtema BeKTOpoB. Pasnoxkelne BEKTOpa MO CHCTEME BEKTOPOB.

Tema 1.2. Matpunpr, lefictsus ¢ marpunamu. OGparnas Matprma. Parr MaTpumpL.
Onpenemurema. CpoiicTBa onpeenuTenel. AMreOpandecKue JOMOMHEHUs K MHHOpPEL Brrucnenue
ONpE/IESMTENS PA3TIOKEHIEM 110 CTPOKe (cTobMy). CHcTemel miHeiiHbIX ypasienuii. Metox aycca.
Teopema Kponexepa-Kanenmm. ®opmyiner Kpamepa.

Tema 1.3. OnHopommble CHCTEMBI JMHCHHBIX YpaBHEHHH. OYHIAMEHTATLHAS CHCTEMA
pemenmii. OOwiee peeHne CUCTeMBI TMHEHHBIX YpaBHCHUI B BeKTOpHOH dhopMe. Y paBHeHHE JuAHi
10cKkoCTH. Pasmuumble QOpMBI YPABHEHHA NPAMOH Ha IUIOCKOCTH. YTON MEXTYy NpSMBIMUL
Paccrostare OT TOYKH 10 IPSMOI.



Tema 1.4. Kpussie sroporo TIOPsI/IKA: - OKPY HOCTD, 3ILIHIC, THNepboina, mapabona, ux
TEOMETPUYICCKUE CBOWCTBA M YDAaBHCHMs. YDaBHEHHS NIOCKOCTH W OpsSIMOH B IPAMOYTONABLHOM
CHCTEME KOOPJHMHAT. YCIOBHA NAPANIETHHOCTH M HEPIEHNUKYIIPHOCTH. YTIBI MEKAY IBYMS
TIIOCKOCTAMHE, MEXIy IBYMSl HPAMBIMH, MEXKIY TIPAMOM M ILTOCKOCTHIO, IIpsmpie W mwiockocTH B
aduunoM mnpocrpanctee. IlorepxHOCTH BTOpOro Iopsyika. l'comeTpmaeckue cBOMCTBA HTHX
MOBEPXHOCTEH, HCCITENOBAHME HX (JOPMBI METOIOM CEUCHEA.

Pasnen 2. BBEJIEHUE B AHAJIN3

Pemenne 3amay mo Temam:

Tema 2.1. ®Oynxnms. OyHKUHOHATEHOE OTHOIIEHMC. CootsetcrBue. Crioco6sr 3amanus.
OcHoBHble 9neMenTapHbIe QYHKINY, UX CBOMCTRA | rpagukd.  UmHCnOBBE IMOCIEI0BATENHHOCTH.
Ilpenen @mcnoroii nocnenoarensuocTH. BeckoHeumo Manpic i OC€CKOHEYHO GONBIINE BEIHUYUHEL
CrolicTBa CXOASMIUXCS NIOCTEOBATEIEHOCTEIH. Anrebpandeckue KOMITO3UIIH YHCIIOBBIX
IIOCHCAOBATENLHOCTEH ¥ WX mOpemensl. KoMmosmumd ¢ HeonpeaenenHocTeo.  [Ipusnaku
CYINECTBOBAHMUA NDPE/IENa MOHOTOHHOH OrpPaHUYEHHOM MOCNENOBATENHHOCTIL [lepprii m BrOpO¥H
samedarenbeple  npenensl.  Jlemma Kamropa. Teopema Bonsnano-Beitepmrpacca. [Ipuznax
bonenano-Kormm,

Tema 2.2. Ilpemen ¢ymkumm B TouKke. Ipenen dynxmun B GeckomeunocTy. [Ipenersr
MOHOTOHHBIX ()YHKITHIA. Henpepsuocts  dymrxumit B 10uKe. HernpepbiBroeTs  ocHOBHBIX
SIeMeHTapHBIX QyHKiwmi. Trmnel paspeeos. CroiicTBa Gynxmit, HenpepeBHBIX Ha OTpe3Ke:
OTPaHMYMCHHOCTh, CYINCCTBOBAHHE HaWGOJLIIETO W HAMMEHBIIIEro 3HA4YCHWH, CYILICCTBOBAHHE
NPOMEXYTOYHEIX 3HAYCHHH,

Pazpen 3. TN®OEPEHIUAJIBHOE UCYACTEHUE OYHKIMNA OJTHOM NIEPEMEHHOI

Pemenue 3amaq no temam:

Tema 3.1. Ilpoussommas ¢ynkurm, ee TCOMCTPHYECKHH CMBICI M CMBICI B IPHKIAIHBIX
3a7124ax (CKOPOCTE, IIOTHOCTE). DNaCTHIHOCTS ()yHKTIHH. IIpasrna naxoxaeHus MPOU3BOLHOIA.

Tema 3.2. Tlpowseonuas cnoxmoi u oGparHoi $ynxauu. Tnddepenuppopanne dyriiuit,
33JaHHBIX HEABHO M IIAPAMETPHYECKH.

Tema 3.3. Tonstue pyuxwm, nuaddepeHIHPYEMO B TOUKE. Muddepeniman Gyrxmmm u ero
reomerpuycckui emuicn, Ilpoussoanbie n mbdepenimats: BEcmIx HOPSANIKOB,

Tema 3.4. Teopemsr ®epma, Pong, Jlarpatoka, Komm, ux npumenenne. Ilpasuno Jlomaras.
Muorounen u dopmyra Tefinopa. Ipencrannerue byrxuuit exp(x), sin(x), cos(x), In(1+x), (13"
1o dopmye Telinopa.

Payren 4. IPUMEHEHUE UG OEPEHITHAJIBHOTO HCYACIERMS AL
HCCIEJNOBAHWS ®YHKIIUI U IIOCTPOEHNS UX I'PA®HUKOB

Pemenne 3anay no remam:

Tema 4.1. Vcnoeus MomoTOHHOCTH Gynxmuns.  Dxerpemymsr QyHKUMH, HeobXomuMoe
yciloBue. JlocTarounsie yeIoBus.

Tema 42. Omwickanme waubonpmero u HANMEHBINCIO  3HAYCHHH  QyHKIMm,
mupdepennupyemolt Ha orpeske.

Tema 4.3. HcenenoBanue Bemyxiocta byHKIIH,

Tema 4.4. Touxn meperuda. AcuMmToTEI rpapuka pyskuun. Obmas cxema HecnenoBANUS
(YHKIHH B MOCTPOCHHS e rpaduxa. YpaBHenue xacaTelbHON M HOPMATH K [UIOCKON KPHBOH B
JIAHHOH TOYKeE,

Paspen 5. HEOIIPEAEJNEHHBIN MHTELPAJT
Pemenne 3anau no temam:
Tema 5.1. TleprooGpasuas pyHKmms. Heonpetetenssiit murerpain u ero croifcrsa.
Tema 5.2. Tabmuna uxrerpanos.
Tema 5.3. Merons! uaTerpuposanus. 3avena MEPEMEHHOM, HHTETPUPOBAHHUE TIO YACTSIM.



Tema 5.4. VnTerpuposanne panHOHATBHBIX BBIDAXKCHHH, TPUTOHOMETPHYECKAX (hYHKI[HiL,
HEKOTOPBIX MppanHOHANBHEIX hyHKImi. [TonaTue o nebepymmxcs HHTErpanax.

Pazxesn 6. OIIPEJEJJEHHBIN UHTETPAJI

Pemenue 3agag no remam:

Tema 6.1. 3amawn, mpuBOASIIME K TOHATHIO ONPELCIIEHHOTO nuTerpasia. Onpenenernbiii
HHTErpal, ero reOMeTPUYCCKUN CMBICT B CBOMCTBA.

Tewma 6.2. ®opmyna Herorona-Jleiibuuna, ee NPUMCHCHHE JUTS BHIYTHCIICHMS OLPEACTEHHEIX
MHTETPAJIOB. 3aMeHA IEPEMEHHON B OIIPEICICHIOM HHTETpae, HHTETPUPOBAHME IO YACTSIM.

Tema 6.3. Ilpuioxenwms ONpeXCICHHBIX HHTErpanoB. HecobGcTBennble HHTErpanbL
Wnrerpaposanme HeOrpaHMYeHHBX GYHKOHE U 1O OeckorneanoMy upomexyTky. HecoberBennnie
HHTCTPAIIBL OT MONOXKHTEIBHAIX QyHkimit. [TpusHaky cpapHEHMS.

Tema 6.4. Jsotinolt u TpoiHOI MHTErpATHI, BX CBOMCTBA. Bhunciene KPaTHBIX UHTErPAIOB
HOBTOPHBIM HHTETPHPOBAHUCM.

Paznen 7. OYHKIUU HECKOJIBKHX MEPEMEHHBIX

Pemnenwe 3amay o Temam:

Tema 7.1. QyHKIHH HECKONBKEX IepeMeHHBX. O6nacTs onpegenenns. [Ipemen ¢pynkuun.
HenpeprisHocts. Yactabie npoussojusie. [Tonwbiit Auddepennman, ero reOMeTpHIECKHN CMEICH,
CBA3b € YACTHBLIMM TPOHM3BOAHBIMH, NPHMEHEHHWE B NPHOIMKEHHBIX BEMHCICHHAX. UacTHEHIE
NPOA3BOMHBIC H MHONHbIE JU(pdepeHnHans BRICUIAX TIOPSIKOB. He3aBHCHMOCTh CMELIAHHLIX
LPOM3BOJTHEIX OT HOPsNKA AUPPEPEHITHPOBAHTS,

Tema 7.2. OxcTpemyMbl (YHKOHH HecKONbKMX NepeMenHbX. HeoGxomumoe yCIOBHE
skcrpemyma. Hawbonsmee u mauMeHbinee 3mavenmus (QyHKUEM B OTPaHHYEHHOM 3aMKHYTOH
obnacTH. YCIOBHBIH KcTpeMyM. Merox MuoMXHTENSH Jlarparxa. IlpuMepsr npuMenenuii npu
MOUCKE ONTUMANIEHBIX peIleHHIT.

Pasgen 8. PSAJIBI

Pemenne 3ana4 no temam:

Tema 8.1. IlomsiTHe YHCIOBOrO PSANA W €r0 CXOIHMOCTH. Kputepuii Komn cxomamocTn
uucnoBoro psna. Heobxomumoe ycmosue cxomumoctn. CBOMCTBA CXOMSIIEXCS psnos. [Ipusnakm
CXOZTAMOCTH DsIOB: OOLUMA TPH3HAK, MPHU3HAK CPABHEHHd, Tpmu3nax Kowmw, npusnak Jlanambepa,
HMHTEIpaIbHEIA mpu3Hak Ko,

Tema 8.2. IlonmsTHE 3HAKONIEPEMEHHOIO paga, abCoMOTHO CXOAMIIErocs pana, YCIOBHO
cxomamerocs pama. Teopema Qupuxne. Teopema Pumana. Ilomstue 3HAKOYEPEAYIOLIETOCS PAa.
IIpusnak Jleiibuuna.

Tema 8.3. llomstne QyHkrmonamsHOro psma. OGNACTS CXOIHMOCTH. Kpurepuit Komm
paBHOMepHOHU cxomumoctu. IIpusnak Beitepmrpacca. Croitcrsa PaBHOMEPHO CXOUSILUXCS PAMIOB.

Tema 8.4. Crenemnsie psiae. Teopema AbGes. Pamuyc cxommMoctn u cmoco0bl ero
ompenencHusi. CBOHCTBA CTENMEHHRIX psiaoB. MHTerpupoBanue u A dEepEHIHPOBAHIE CTENCHHBIX
PSLIOB.

Tema 8.5. Pamm1 Teitnopa u Maknopena. IlpumencHue pANOB K npHOIEKEHHBIM
BBIYHCITCHUSM.

Pasgen 9. OGBIKHOBEHHBIE I ®®EPEHIIUAJILHBIE B PASHOCTHBIE YPABHEHUSA

Pemenue 3ana4 no remam:

Tema 9.1. Judpdeperupmancubie ypaBHeHHs NMEPBOTO  mopsjka. OCHOBHBIE MOHSTHS:
ONpPCHENCHAE, pEeImeHne, o0Liee pemeHue, YacTHOE peleHne A depeHnHaTEHOT0  ypaBHEHHUS
nepeoro nopsaaka. Teopema Komm o CymecTBOBAHHE H  €IMHCTBEHHOCTH peirenus  (6e3
Aokasatembctea). Marerpamsmas xpmsas. Havamenste yenosus. 3amaua Komu. Ocobie TOYKH.
I'comeTpraeckmii CMBICH yPaBHCHHS TEPBOTO MOPsLIKA. JJIEMEHTHI KA4eCTBEHHOT0 AHATH3A.



Tema 9.2. Iuddepenumansusie ypasmenms LEpBOro TMopsifKa. Buae! ypasnenwit u MeTomsr
PelleHUs. YpaBHEeHWS ¢ pasieqaiomAMUCs nepeMeHHeIMU. Hemonmble ypasnenus. JIuneiHbie
YPABHEHHS, OHOPOAHEIE H HEOJHOPOLHEIE.

Tema 9.3. JTnddpepenunansunie ypasrenus BTOporo nopsnka. Ocnopuste morstus. Teopema
Kowu o cymecrBoBanmm W emuHcTBEeHHOCTH pewenus (6es mokasarenscrsa). 3amaua Kom.
VpaBHEHUS, JIOMYCKAIONIUE [OHMKSHHE HOpsLIKA.

Tema 9.4. Juddeperuuansuse YP4BHCHMS BTOPOrO LOpsjKa. Jluueiinbie ypasmenwus,
OJHOPOJHBIE ¥ HEOAHOPO THEIE.

Tema 9.5. Jlunelinsie puddeperupanmmbe YP4BHEHUS BTOPOrO MOPANKA ¢ MOCTOSHHBIMHU
koo dummenramu. Kpaenas 3anaua.

Tema 9.6. Muddepennuancusie YPABHEHHA BRICTINX 1OPAAKoB. CHcTeMa ypaBHeHHuI IEPBOro
nopsaaka. Hopmanenas dopma. Teopema Konmar, 3anaua Ko u KpaeBas 3aJa4a JAJIs YPaBHEHUS H-I'0
nopsinxa. JIuHeiHre ypapneaus n-ro nopsizka. JInHeHHbIE ypaRHEeHUS 1-Tro DOPSAKE C IOCTOSHHLIMU
Ko druenTamu.

Tema 9.7. Jluneiinpie 0ObIKHOBEHHDIC PasHOCTHBIE ypaBHeHHs. OcHoBube mouaTus. CeTiH u
cerounble Gynxuuu. OnHopomuse U HEOTHOpoHBIE ypasHeHus. CBoifcTra pemenmir.

Tema 9.8. Pemenve nUHEHHBIX OOBKHOBCHHBIX PAa3HOCTHBIX YPABHEHHH C TIOCTOSHHBIMH
koappuunentamu. [pumepsr. CucTeMb! TUHEH TR PA3HOCTHBIX YPABHEHUH IEPBOro HOPSIKA.

5. OUEHOYHLIE CPEACTBA JIS TEKYIETO KOHTPOJIS YCIHEBAEMOCTH,
MIPOMEZKYTOYHOM ATTECTALIAH 110 HTOTAM OCBOEHUST U CIUALLTHHEL
1 YYEEHO-METOJWYECKOE OBECIIEYEHHE CAMOCTOSTE/ILHOMN PAEOTEL
CTYJXEHTOB

S.1. Texymmii KoHTpOIL yenmeBaemocTH

Peiirunr-xontposs 1
1. Chopmymupyiire ompenenenne nonsTus “cucrema KOOpIMHAT” Ha TPSMOH, HA TINOCKOCTH, B
TIPOCTPAHCTBE.
2. Yro nassiBaeTCs 6a3MCOM CHCTEMET KOOPAHHAT Ha MPAMOH, Ha ITOCKOCTH, B IPOCTpaHCTBe?
3. Yro na3piBaeTcs BeKTOpOM? '
4. Kak 3amarb Bekrtop, onpememuTts ero JUTHHY, HAUpaBI€HAC ¥ NPOEKIHH B JEKAPTOBOI
TIPAMOYTOJILHOH CHCTEME KOOPAHHAT HA IIOCKOCTH, B npocrpaHcTBe?
5. Uro HazbiBaercs mexapTosoi OPTOHOPMHPOBAHHOW CHCTEMOH KOOpIMHAT Ha TIIIOCKOCTH, B
IpocTpancTBe?
6. 3anummTe Gopmyny pazmoxkeHus BEKTOpa Ha COCTABILIIONIHE B ACKAPTOBOM HPSIMOYTONBHOI
CHCTEME KOOP/JMHAT HA TUIOCKOCTH, B MPOCTPAHCTBE.
7. Yto HaspiBaeTcs pamrycoM-BeKTOpomM?
8. 3amaitre Touky n HapucyiTe e€ NOM0XKEHNE Ha IIPAMON, Ha IJIOCKOCTH, B TIpOCTpaHCTBeE.,
9. 3apaiite KoOpmMHATEI HETHIPEX BCPIUHH TPEYTONBHOH MHPAMUIALI M HAPHCYHTE TIONOIKCHHE
IHPaMH/TBL B IIPOCTPAHCTRE.
10. 3anunmire hopmyary paccrosams MEMIY IBYMSL TOUKaMH Ha INIOCKOCTH, B IPOCTPAHCTEE.
11. Yto HasbIBaeTCs CKAISPHEIM TIPOU3BENICHNEM JBYX BEKTOPOB; CKANSPHOE NPOMU3BENCHHE — HTO
9HCIIO MJIA BEKTOP?
12. 3anmmmre Qpopmyiy ckansiproro MPOH3BEAEHHS 9€PE3 KOOPIHHATEI NIEPEMHOKACMbIX BEKTOPOB.
13. Kax onpenenrrs yron mexy ABYMA BEKTOPAMH € [TOMOINBIO CKAMAPHOTO [IPOU3BENCHHs?
14. KakoBel cnoco6sl 3amapus MPSMOH, 3aNVIINTE PA3THIHEIE (HOPMED YPABHCHUS TIPAMOH Ha
IUIOCKOCTH.
I5. KakoBer criocofb! 3a1a0ms MIOCKOCTH, 3aITHIATe PasIMYHBIE (OPMBI YPABHEHHS MIOCKOCTH B
LIPOCTPAHCTBE,
16. Kaxue BexTopr! HazpBaoTes KOJUTHHEAPHBIMH, KOMITIAHAPHBEIMUA?
17. Yro HasbiBaeTes MaTpuneit?



18. Yo Ha3pIBaETCA ONPEHCTHTENEM MATPHIIH?

19. Kax BEMHCITHTB OmIpeenutTeib 2-10, 3-T0 H #-T0 TOPSIKa METOAOM Pa3NOXKEHHA 10 JIEMEHTAM
moboi cTpoxw u moboro crondua?

20. Yro Ha3pIBAeTCH BEKTOPHBIM TPOH3BEACHHEM [IBYX BEKTOPOB; BEKTOPHOEC NPOM3IBEIECHHE — 3TO
YHCIIO HITH BeKTOp?

21. 3anmmmre GopMyIy BEKTOPHOTO IPOU3BCACHHS YEPE3 KOOPAMHATEL MEPEMHOKAEMBIX BEKTOPOB.
22. Kax onpezenmars niomais, TpeyroibHAKA ¢ MOMOIIBI0 BEKTOPHOrO

IPOU3BE/CHHUA, KAKORKI IOIHKHBL OBITH HCXOHLIE JJAHHbIE?

23. Yro HaswIBaeTCS CMENMAHHLIM IPOM3BEACHAEM TPEX BEKTOPOB; CMELIAHHOE IPOH3BE/IEHHE — 3TO
YHCII0 WK BEKTOP?

24. B 4eM COCTOMT reOMeTPHYICCKEN CMEICT CMEIEHHOTO IPOU3BEICHHS TPEX BEKTOPOB?

25. 3anumure (OpMYTY CMEMIAHHOIO IIPOM3BEIEHHS depes KOOD/IHHATEl IIEPEMHOKAEMBIX
BEKTOPOB.

26. 3anuuiuTe yenopre KOMITAHAPHOCTH TPEX BEKTOPOB € TIOMOIIBIO CMELIEHHOTO TTPOU3BEICHHIS.
27. BemBetiTe ypaBHCHHE IUIOCKOCTH C TIOMOTITBIO YCIOBHS KOMILTAHAPHOCTH TPEX BEKTOPOB.

28. Kak onpefieuTs 00BEM TPEYIOAbHOM MUPAMHIIE C MOMOIIBE CMELIAHHOTO TIPOH3BEICHUSI TPEX
BEKTOpOB?

29. 3anummre ypaBHeHHe MITOCKOCTH, MPOXojswiell yepe3 TpH 3aJaHHbIC TOYKH; B YEM COCTOHT
CMBICH KO3 GUIEEHTOB 5TOr0 ypaBHeHua?

30. KakoBp1 cniocobBI 3aaHus IPSIMO# B IIpOCTpaHCTRE?

31. 3anumure ycioBye KOITHHSAPHOCTH JBYX BEKTOPOB.

32. 3anumuTe KAHOHMIECKHE YPABHEHHS MIPSAMOIi B IPOCTPAHCTBE.

PeliTHAr-KoHTpOIS 2
1. Yo HasbIBaeTCs KPHBBIMH JIHHHSME BTOPOTO HOpsijKa?
2. 3amaumate o6ume ypaBHEHHS KPHBBIX JIMHIM BTOPOTO IOPAIKA.
3. HTo Ha3bIBALTCA OKPYIKHOCTBIO, B UEM COCTOMT OCHOBHOE CBOMCTRO OKPYKHOCTH?
4. 3aunumnTe KAHOHHYECKOE YPABHEHHE OKPY>KHOCTH.
5. Kak 1o By KaHOHHYECKOTO YPABHEHHMA OKPYNHOCTH YCTAHOBHUTH KOOPIMHATHI LEHTpa
OKPY)XHOCTH ¥ paguyc?
6. Uro Ha3bIBAETCS IUTHIICOM, B YEM COCTOHT OCHOBHOE CBOMCTBO HIITHIICA?
7. Kakne TOUKH IUIOCKOCTH Ha3LIBatoTea (hoKycaMu smamnca?
8. 3anuImmTe COOTHONEHME MEXIY AlHHaMK GOJLIION W Mamol moayoceit smmica u paccTosTHHEeM
0T IeHTpa 3umIca 1o pokyca.
9. 3anumMTe KAHOHWYIECKOE YPABHEHUE DILIMIICA,
10. Kak no Buxy ypaBHeHMS SIUTHICA yCTAHOBUTL KOOPIHHATHI €ro IEHTpa H JUIHHBI Oonbmol u
Maio monyoceii?
11. Yro naspiaeTcs THOEPOOIIOH, B 9eM COCTORT OCHOBHOE CBOMCTBO runepbos?
12. Kakue TOYKHA MITOCKOCTH HA3IBAKOTCS (OKYCaMH THITEPOOIIB?
13. BanummTe COOTHOINEHHE MEXAY IIHHAMY IEHCTBHTENEHON W MHHMOI nojyoced runepbonsr u
PaccTOSHIEM OT UEeHTpa runepbois! 1o hokyca.
14. 3anuinyTe KAHOHHYECKOE YPaBHEHHE THIEPOOITHL.
I5. Kak no Bumy ypapHeHMs THuepGoIsl YCTAHOBHTH KOOP/MHATEL € LeHTpa W JUTHHEL
JMEHCTBUTEILHOM M MHUMO# HOJIyoCeh?
16. 3anumuTe ypaBHEeHHE aCHMIITOT THITEPOOIEL.
17. Yro masbiBaeTcs mapabomoi, B 4eM COCTOHT OCHOBHOE CBOMCTRO napabost?
18. Kaxast TOUKa 1JI0CKOCTH Ha3biBaeTes (JOKycoM napabonsr?
19. Yro HaswiBaeTCs MMPEKTPUCOIi apaGoITbl, 3ATHITHTE YPaBHEHHE THPEKTPHCHL.
20. 3anumuTe KAHOHHIECKOE YPABHEHHE NapaboJIbL.
21. Kax mo Bumy ypasHeHHS 11apaGoIIBl YCTAHOBHTS KOOPHHATEI BepIIAHEL 11apaboJibl H TIOJIOKEHHS
JUPEKTPUCHL Ha TIITOCKOCTH?
22. 3anummte 00LIee yPABHERHE OKPYKHOCTH, SIUTHIICA, THICPOOIILL | napadonsL.



23. Ilpn xakux ycnoBHsX M3 OOILEr0 ypaBHEHHS OKPYXKHOCTH, 3JUIMIICA, runep0oibl, mapabobr
nonydaeMm ofImee ypaBHEHHE OKPYXKHOCTH, OOmee ypaBHEHHe »3Jumdica, o0mee ypaBHCHHE
runepbokl, obI1ee ypaBHeHue mapadbonsi?

24. BomonuuTe IpeoOpa3zoBaHue oO0MEro ypaBHEHHS OKPYXKHOCTH K BHAY KaHOHHYECKOTO
YPaBHEHUS OKPYXHOCTH.

25. Bemonmuure nmpeodpazoBanue oO0INero ypaBHEHMs SIUTHICA K BHJY KaAHOHHYECKOTO YPABHEHHS
SILIHIICA.

26. BemonmwuTe npeobpazosanue 00MEro ypaBHeHHS TUIEPOOIB! K BHY KAHOHHYECKOIO YPaBHEHUS
runepOoIbL.

27. Brmonaure npeodpasopague oOIEro ypaBHeHUs Napaboibl K BUAY KAHOHHYECKOTO YPABHEHHS
napabormL.

Peliruar-koHTpoas 3
1. CdopmynupyiiTe OIpcHCICHHE HENPEPHIBHOM B TOUKE OYHKIHH, 3aITHIIATE YCIOBHE
HETIPEPHIBHOCTH.
2. B kaxoM citydae CMMBOJIBL Ipefena u QyHKUHUH MOMHO TIOMEHSThH MECTAMU?
3. Cdopmympyiite TeopeMBI O HEIPSPHIBHOCTH OCHOBHOM 3JIeMeNTapHoil QyHKuuu wu
9JIEMEHTAPHOH QYHKIMH B KOKI0H TOUKe 00IACTH OTIPe/IeNICHHUS.
4. Yto Ha3pIBaeTCS TOYKOH pasphiBa GpyHEKLENH?
5. Yro HaspBacTCA TOUKOH paspeiBa 1-ro poja, MpUBEINTE TIPHMED.
6. YTo Ha3eiBaeTCa CKaYKOM (DYHKIIHH B TOYKE, IIPHBCIUTE IIPHMED.
7. Yro na3sIBaeTCA TOYKOH YCTPAaHHMOTO pa3phiBa, IPUBEIHTE IIPUMED.
8. Yto HassIBaeTCs TOUKOM pasphiBa 2-TO PoJia, PUBEAMUTE IPUMED.
9. Uro Ha3sIBaeTCA HENIEMEHTAPHOH QyHKITHEH, TPUBEHTE TPUMED.

5.2. HPOMCQK}’TO‘IHaH aTTrecCTalMs 10 HTOoraM OCBOCHHS JTHCITUITITHHBI

KonTpoasHbie BONPoCH! K 5K3aMeHy
1. Marpunsr. JlelicTis Ha/t MATPHIIAMH.
2. Onpenenurend. CRoicTBa ONpeNETHTENEH.
3. ObparHas MaTpuia.
4. PaHT MaTPUIIEL
5. CucTeMBl THHEHHBIX YPaBHEHHIA,
6. Teopema Kponekepa-Kanesuim.
7. ®opmynsr Kpamepa. Meron L'ayccea.
8. Bexrope!. JIunelineie onepanun Hal BEKTOPAMH.
9. Ilpoekius BekTOpa Ha OCh. PasnoixeHue BEKTOPa 110 OpTaM KOOPAMHATHBIX OceH.
10. Moayae Bexkropa. Hanpasisioumne KOCHHYCEL
11. JleticTBUS HaJT BEKTOPAMH, 3a[AHHEIME IPOEKIHIMH.
12. Cxansiproe pou3BeIeHNE BEKTOPOB M €0 CBOHCTEA.
13. BextopHOE POM3BEEHAE BEKTOPOB | €TI0 CBOMCTBA.
14, CmemanHoe IPOU3BEASHUE BEKTOPOB H €ro CBOMCTRA.
15. Cucrema koopuEaT Ha miockocTd. [IpeobpasoBanne CHCTEMBI KOOPIHHAT.
16. YpaBuenus npaMmoii Ha IUIOCKOCTH.
17. Muoxectsa. UucnoBbIe MHOXKECTBA. MHOXECTBO ICHCTBHTENLHEIX YHCEL.
18. Hucnossie npoMexyTKkd. OKpecTHOCTE TOYKH,
19. @yrxums. Coocobs! saganus Gyrkupi. OCHOBHbBIE XapaKTEPUCTHKH (ByHKIHIA.
20. O6parnas dyuxmus., Croxuaas GyHKIms.
21. TTocuenoBarensHOCTH. UHCTOBAS MOCIICHOBATEIBHOCTS,
22. Ilpenen 9ucinoBo# MOCIEI0BATETEHOCTH.
23. Ilpenen ¢pynknuu B Touke. OMHOCTOPOHHENE IPEAEIIEL
24. beckoneuno Oonbmas Gyrxmus. BeckoHeuHO Manbie $yHKIHH.



25. TlpusHaky cymecTBoBaHuUs upenenos. [lepelit w BTOpoii 3aMeuaTenshbe Ipe/Iensl.
26. CpaBHenne 6ECKOHETHO MabiX ynxmmH. DxBHBATERTHRIE GECKOHETHO Mabie.
27. HenpephIBHOCTS QyHKIHH B TOUKE. Henpeprerocts B uHTepBaie u na OTpesKe.
28. Touxu paspeisa hyrKumit 1 uX KIaccubukanms.

29. Ilpomssopaas Gyuxmnn. Ouznueckuii u TEOMETPHYECKUH CMBICI IPOH3BO/THOM.
30. CBsi3b MEXTYy HETIPEPHIBHOCTHIO H b GepeRTHpyeMOCTEIO QyHKITHA.

31. ITpousBoymast CyMMEIL, pa3HOCTH, IIPOHM3BEICHMS H YACTHOTO (yHKI(II.

32. llponsBoymas crioxHOH 1 06paTHO (yHKIHIL.

33. TIpou3BogHEIE OCHOBHEIX 3JEMEHTAPHBIX (QYHKIHH.

34. KomriekcHsic yica.

35. Heonpesenennsii uuterpan. OCHOBHbIE HOHSTHS U CBOMCTBA.

36. MeTox HHTErPHPOBAHHUS TIOACTAHOBKOI.

37. MeTon HemOCPEACTBEHHOTO HHTErPUPOBAHHA.

38. Mero11 HETErpHPOBAHMS 110 YACTSM.

39. Panmonansusie Qyrximm.

40. MurerpupoBaruc panHoORATEHEX ApoGei.

41. MBTerpupoBaHie TPUIrOHOMETPHICCKUX QyHKITHiA,

42. VlaTerpupoBanye HpPALHORAILHBIX (yHKIiL.

43. OnpeneneHHBIA WHTErpan Kak NpEAen HHTICIPANBEHOH CyMMbl. [eoMeTpudccknit CMBICI
OIPEENEHHOr0 HHTCIPAllA.

44. ®opmyna Heiorona-JleiiGuuna. Hnrterpupopatne B cCUMMETPUYHEBIX npeaesnax.
45. HecoBCTBeHHBIE HHTETPAITEL

46. Berauenerne mwiomaieit miockux turyp.

47. Borumcienne ATrHBL JyTH ITOCKO#H KPHBOIi.

48. Berucienye II0ma i MoBepXHOCTH.

49. Beraucienue o6pema Tena.

50. OyHKIHH HECKOIBKHX EPEMEHHETX.

51. Nuddepenunansusie ypaprenns. OCHOBHBIC IOHSTHAL

52. YpasHenust ¢ pas/eIIONIMECS TTEPEMEHHBIMY.

53. Oauopoansie muddepeHanbabie ypapHeHHs.

54. JIuneiinele ypapnenus. VpasHeHHe Bepryum.

55. Vpaprenus B nonssx auddeperimanax.

56. Ypaeuenus Jlarpamka u Kiepo.

57. YpaBHeH#US, ONYCKAIOUINE NOHMKEHHE TIOPsiIKA.

58. Jluneiinsre nquddepermuansibic YPaBHEHHS BTOPOTO MOPSA/IKA.

59. Mnrerpapopanue nuddepentuansupx ypaprenmii BTOPOTO MOPA/IKA.

60. MHTerpupoBaHie THHEHHEIX 0GKIKHOBEHHEIX ma(hepeHIHATLHEX ypaBHeHHI BTOPOTO NOPSIIKA
C IOCTOSHHBIMH KO3 UIHEeHTaME.

61. Jluueitrpie HeonHoponuLe M (epeRIHATEHEE YPaBHEHUS BTOPOTO HOPSAIKA.
62. Jlunelinbie HEOAHOPOIHEIE auddepenrmaibEse ypaBHeHns BTOPOTO MOPSAKA CO CITENHANBHOM
MIPaBOM YaCTHIO.

63. Uncnossle psjsl.

KonTpoasusie Bonpocs: k 3a4ery (mepearrecTanus)
Matpunpt. Jlelicreus na Marpuuame. Onpenemreru. CroiicTBa OIIpeNeTuTeNei.
Obparnas marpuna. Paur MaTpHs..
CrcTembl TMHEHHBIX ypaBHEHHMIL. ®opmyns: Kpamepa. Merox Iaycca.
Bexropsr. Jlnweiinbie omepauuu uan BexTopamu. [lpoexuus BexTopa Ha och. Pasmoxecrue
BCKTOpA IO OpTaM KOOPAHHATHBIX OCei.

5. MO,[lyJ]B BEKTOpA. HanpaBnmom;ﬂe KOCHHYCHEI, CKaJISIpHOC HIPOU3BENICHHE BCKITOPOB M €ro
CBOWCTBA.
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6. Bexroproe npomssenenue BEKTOPOB H €T0 cBoiicTBa. CMemaHHOe NPOH3BELCHHE BEKTOPOB U
€ro CBOHCTBA. Y PABHEHMUS IPSIMOH HA IUIOCKOCTH.

7. Oynknms. CrnocobHl 3ananus Pyrxuuil. OcHOBHBIE xapakTepHCTHKH ynkrmii. OGpaTHas
Qynxnms. Croxuas GyHKmmsL.

8. Ilpenes 9uCIOBOM MOCIIEMOBATEIBHOCTH. ITpenen ¢pyHKIHn B TOUKE., Omnocroponnue npenens.

9. Beckoneuno Gombmas byHKIMA. BecKOHEUHO Mastbie (pyHKIK. CpaBHEHHE GEeCKOHEUHO MATLIX
bynxmmit. SxBEBAERTHEIE GECKOHEYTHO MAbIE.

10. HempepeisrocTs yHKumii B Touke. HeupepeisrocTs B untepsane u na OTpesKe.,

11. TIpomsBousast pyuxrun. Ousuueckuit u TCOMETPHYECKHI CMBICIT TIPOM3BOHOMH.

12. IIpowmsBosiHast CyMMEI, Pa3HOCTH, LPOM3BENCHMS M YaCTHOrO QyHKIHH. [IpoH3BOAHAS CIIOKHOMN
u obparHoit hyHKIHE.

13. Metox HHTCTPHPOBaHHS OJCTAHOBKOMK. Metox HENOCPCACTBEHHOTO MHTErpHpOBaHus. Meron
HHTETPUPORAHMS O YACTIM.

14. MieTerpuposanie panuoHanbHBX npobeii. MaTerpmposanue TPHTOHOMETPHIECKUX (DyHKIHi,
Hurerpuposanne HppanuoRaIsHbIX (GyHKITHIL,

15. Onpepenennbii  unTerpanr kax NPCAET HHTETPAIbHOH CyMMBL. ['€oMeTpHuecKHM CMBICT
OMPE/ICIICHHOrO HHTETPAJIA.

16. ®opmyna Herorona-JleitGurma. Wrrerprporanue B cCHMMeTpUYHBIX npeaenax.

17. Berumcnenne miomaneil  mirockmx ¢uryp. Bemmcienve nnmusn AYTA TJIOCKOH KPHBOIA.
Brramcnenue miomanm TIOBEPXHOCTH. BErunciienue o6sema Tena.

18. OyRKIAN HECKOIBKHX TIEPEMCHHBIX.

19. Nudpdepennmancrpie ypanRemus. OCHOBHEIC HOHSTHS. VpasHeHus ¢ pasnensionmMucs
ICPEMEHHEBIMHE.

20. Omnopoyste muGepennuatsaee ypasHenus. JInucinble ypaBHenus. Ypapuenue bepuymm.

21. Vpasnenus B momasix quddepennuaax.

22. Jlunetinpie  puddepermuansupe YPaBHCHMA ~ BTOPOro  mopsaka.  HMurerpuporanue
i depenIHaTEHEIX ypaBHEHHIT BTOPOro IOpAAKA.

23. VinTerpHpoBaHue TUHEHHBIX OOLIKHOBSHHEIX A(pepeRTHaNbHEIX YPaBHEHHMI BTOPOTO TOPSIIKA
¢ IOCTOAHHBIMH KO3 GUIHENTAM:.

24. JluneiiHble HEOXHOPOIHEIE nvbdepeHnuaLIbe ypaBHeH# s BTOPOIO HOpsAAKA.

25. Yncnossie psipl.

5.3. CamocTosTensHan padora 06yqaomerocs.

Camocroarensuas pabota CTYACHTA COCTOWT B BHNIOJHEHMH 3aJaHHil THTIOBOIO pacdera,
0(hOPMIISIEMOT0 OTIENEHEIM OTIETOM 1 3aMIIAEMOTO CTYAEHTOM.

Bonpocer naa CPC

Pazpen 1. Meron xooprurar. Komiiekcnnre UMCHa, ASHCTBHS ¢ HEMH. Bextopsr Jluneiinnie
Oriepary Ban BekTopamu. CKasipHOE MPOU3BEICHNE BEKTOPOB M €ro cRojicTBa. CHeTeMA BEKTOPOB.
Paziioskenne BekTopa 110 cucTeMe BEKTOPOB.

Marpuner. Jlelicreus nan MaTpruamu. Obparaas marpuna. Paur Marpeme Onpenemrenn.
CaoiicTBa onpenermreneit,

Pasnen 2. Oynxuya. OcHOBHEIC dlleMeHTapHbic QYHKIMH, HX CBOHCTBA U rpaduku. Croiicrsa
(ynKumit HenpepHBHBIX Ha OTpesKe.

Pasmen 3. Ipomssogmas Qpynxuwm ee TeOMeTprdeckuii M pusmueckuii cmuicn. IIpoussommas
CYMMBL, TPOH3BCACHHS U YaCTHOTO. Ee reoMeTpuueck i CMBICII H CMEICIT B IIPHK/IaTHBIX 3a/a49ax.

Pasgeun 4. Onpejenennni HHTCIPAN KaK [Ipeaes WHTerpaibHOi cymMmbl. OcHOBHBIE CBOlCTRA
ONPENENCHHOr0  mHTerpana. Ilpowssonsas wumTerpana mno TIEPCMCHHOMY BEpXHEMY TIpefely.
Qopmyna Herorona-Jeitburua. Brrawcnenge OMPENCIICHHOr0 WHTEIPala: WHTEIPHPOBAHUE MO
HaCTIM M TojacTaHOBKOH. IIpubimkennoe seramcienue OIPEACICHHOTO HHTErpana: (hopMyJIn:



MPAMOYrOJILHUKOB, Tpanemuit u Cumncora. HecobeTBennbie HHTErpansl. Ucnons3oBanue nousarus
OLIPENENEHHOr0 HHTETPAlIa B YKOHOMUKE.

Pa3zaen 5.

Yucnosrie psubl. Cxommmocts u Cymma pana. Heobxomumoe yemorne exomamoct, Heiicteas
€O CXOIIIHMHUCS pAgamMH. YHCIIOBBIE PABI ¢ IOMOKHTEILHEIMET dnenamH. Jlocrarounsle npusHakwy.
YCIOBHEIE CXOAMMOCTH MaTeMaTHYecKue: cpaeHeHus, JlanamOepa, pamukannubrii mpusHak Komm,
MHTCrpallbHBIA npusHak Komm. 3uaxonepemernbie psis. AGcomornas U YCIIOBHAs CXOJHUMOCTH.
3Hakovepenyomuecs psinel. Ipuznak JleiGumma.

QyHKIHORANBHEE PAAbL.  OGNAcTh  CXOMAMOCTIL Iousitne  paBHOMepHOW  cxOMEMOCTH.
Teopema cxomamoctu YeGrimena. Teopema. Beitepmrpacca. Croiicraa PABHOMEPHO CXOISLIHXCS
panoB. Crenennsie psinel. Teopema AGers. Pajye cxommmocta. OchosHbe cBojicTsa CTEIICHHBIX
panoB. Pasnoxenue QyHKumii B cremeHmbie panet. Pan Teiiopa u Maxnopena. [lpumerecrue
CTCICHHBIX PANOB K NPUOITHKEHHBIM BEIYHCIICLHSIM.,

Pazgen 6. OcuoBHEe moRsTHSL Habdepernuansusie ypasuenus c Pa3aeNAIONIMUCS
TepeMennbMA.  Onopomsee  aubdepenumamsise YPABHCHHS I[IE€PBOTO MOpsAAKa. JIuHeHHbie
HE(epeRIHaNEHbIE  ypaBHeHHs LIEPBOTO  TIOPSIJTKA. JAuddepenmmansase YPaBHEHUS,
ACILyCKAIOMHE MOHMKERHe nopska. Jluneiinsie muddepenmmansinie YPaBHEHHS BTOPOIO MOpsaKa
C IOCTOSHHEIMM  KOdhdHnuentamm. Hcemomms3osamue MA(QQEPERIHANEHEX  ypaBHeHi B
9KOHOMHYECKOH THHAMUKE,

@oHI  OIEHOUHEIX marepuanos  (OPOM) wm  mpoenenus aTTeCTAllHH  YpOBHA
chopMHpoOBaHHOCTH KOMICTCHITHE  00yJaromuxes [0  MuCIHILIAHE obopmgeTes oTACTEHBEM
JIOKYMEHTOM.

6. YAEBHO-METOIMYECKOE U HHP®OPMAIIMOHHOE, OBECITEYEHHE JAUCTIUILTAHBL

6.1. Kauroobecueuenmocrs
HaumenoBanue nureparypst: aBTOD, HA3BAHHE, B/ W3IAHMA, F'on |  KHHI'OOBECITEUEHHOCTE
H3JIATENBCTRO V3ManuA | Hanwuue B 5ieKTPOHHOM katanore DBC
OcHoBHas nureparypa
1. KpaTkuii Kypc¢ BEICIIEH MaTeMATHEKY : yuebruk : [16+] / K. 2020 hmgs:ffbib]ioclub.m/inclex.php?pangoo
B. bannun, @. K. Banaun, B. . Haxeddans u ap. ; nox o6, k&id=573171
pex. K. B. Banuna. — 4-e usn,, crep. — Mockaa : Hamkor u
K®, 2020. - 512 ¢. : wr. — ISBN 978-5-394-03643-9.
2. Bynak, b. A. Matemaruxa. CGopuuk 3amag 1o 2020 https://znanium.com/catalog/product/120
YLIYONIEHHOMY Kypey : yueGHo-MeToameckoe nocobie / B. A. 1320
bynak, H. JT. 3onotapesa, 10. A. Tlomos [m ap.] ; mox pen. M.
B. ®eporoBa. - 5-¢ 3. - Mocksa : JlaGoparopus 3naumii,
2020. - 329 ¢. - (BMK Mr'Y - mkone). - ISBN 978-5-00101-

707-3.
2. BuICIas MaTemaTtika /Ui 5KOHOMHCTOR: cOopHAK 3amay : 2019 hmgs:/inam'um.comlcatalog{pmducﬂ%g
yaedHoe nocobue / I'. H. Bobpuxk, P. K. ['punnesnyroc, B. U, 742

Marsees [u jp.]. - 3-€ u3n., uenp. - Mocksa : UHPPA-M,
2019. - 539 c. - (Bricmee o0pazoBanue:; Bakanaepuar), - ISBN
978-5-16-010074-6.

Hononuurensnas JIHTEPATYpa
1. Kype BICIIE# MaTeMaTHKH 714 SKOHOMUCTOB - YyueGHHK / 2021 ht_tgs:fa’manium.conﬂcatalog,{productf 173
nox pen. P.B. Cartroa. — Mocksa : HHOPA-M, 2021, — 5644
647 c. — (Briciuee 0bpazosanue: Bakanaspuar). — DOI
10.12737/13680. - ISBN 978-5-16-01 1091-2,
2. Marematnka : yue6HOe mocobue / 10, M. Hanunos, JI. H. 2019 hitps://znanium.com/catalog/product/989
Kypberko, I'. A, Hukorosa [ np.] ; nox pex. JI. H. 799
Kypbenko, I'. A. HukoHOBO#H. — Mockga - HH®PA-M, 2019.
— 496 ¢. — (Briciuee o6pasosanme: Bakanmaspmar). - ISBN
978-5-16-010118-7. |




6.2. Ilepuoguyeckne H3aAHUS

1. Ussectus By3oB. Maremarnka

2. MaremaTH9ecKOe MOJICTHPOBAHKE.
3. luddepennmanbusie ypapHCHHS,
4. Venexn MaTeMaTHYECKHX HAYK.

6.3. Uurepuer-pecypeni
1. ObpazoBarensHBIe pecypehl — http://window.edu.ru/
2. Obpa3oBaTe/IbHEI MaTeMaTHYeCKIiA caiiT — hitp://www.exponenta.ru/

3. Marematrueckas sHIMAKIOIE s — http://allmath.com/

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JACIMILINHGI

Jlnst peanmsaimu JaHHOR JUCUMILIMHEL HMEIOTCS CTICIHATRHEIC TIOMENICHHS JUIs LIPOBE/ICHHS
3aHATHH JTEKIHOHHOTO ¥ MpaKTH4Yeckoro Tuma. Ilpakrudeckue paboTer mpososTes B maboparopuu
YHCICHHEBIX MeT00B (405-3).

Ilepeuens nEMoNMBE3yeEMOTO THIEH3HOHHOIO IPOIPAMMHOI0 00ECTTeYeH A

1. Microsoft Excel
2. Maple
3. MATLAB
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