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1 ]_le.]'ll/l H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

eanb (eH) OCBOCHHS TUCITATUIMHBI:

- OBJAJICHHE OOYYAIOIIMMHUCS OCHOBHBIMH METOJIaMH JIMHEWHON aireOphl M MaTeMaTUYECKOTO
aHaM3a, HEOOXOJMMBIMH JUIS aHAJIM3a W MOJCIHPOBAHUS SKOHOMHUYECKUX IIPOIIECCOB W SIBJICHUU, MPH
MOWCKE ONTHUMAIILHBIX PEIICHHH B HYKOHOMHUKO-MATEMAaTHUYECKOM MOJCITUPOBAHUU, MPHU o0paboTke u
aHaJM3e Pe3yabTaTOB YUCICHHBIX SKCIIEPUMEHTOB B 3KOHOMUYECKHX HCCIICIOBAHUSAX;

- popMupoBaHUE TEOPETUIECCKOTO (PyHAAMEHTA Il M3Y4YCHHs O0YYaIOIMMHU JUCITUILINH Y9eOHOTO
TUTaHa 00pa30BaTEIbHON MPOTPaMMBbI, HCIOJIB3YIOIIUX AKOHOMHKO-MATEMaTHUYECKUE MOJIEI H METOJIbI.

3agaun:

- (QopmupoBaHue y 0O0YyYarOIIMXCS MPEJCTaBICHUH 00 OCHOBHBIX HACSIX M METOJaX JIMHEHHOM
anreOppl 1 MAaTEMAaTUYECKOTO aHAIN3a, UX HCIOJb30BAaHUM B HCCIIEJOBAHUSIX SKOHOMHUYECKUX MPOIECCOB
U SABJIEHUNA U SKOHOMUKO-MATEMAaTUYECKOM MOJIEIUPOBAHUH;

- ¢dopMupoBaHHE Yy OOYYAIOIIMUXCS CUCTEMbl TEOPETUYECKUX 3HAHUN M0 JMHEWHON anredpe u
MaTEeMaTHYECKOMY aHAM3y, BKIIOYAIONICH B ce0s  OCHOBHBIC IIOHSTHS, ONPEACICHUS, TEOPEMBbl U
(bakTbl, HEOOXOIWMBbIE [UIsI W3YYCHHS MOCIEIYIOIIMX MAaTeMaTH4YeCKHMX U CIEUHUAIbHBIX JUCIHUILUIUH
00pa30BaTeNBLHON TPOTPAaMMBI, PEIICHHUS OSKOHOMHYECKUX U MPUKIAJAHBIX 337ad, MaTeMaTHYeCKOTrO
MOJEJIIMPOBAHUS U HUCCIEIOBAHMUS SKOHOMHUUYECKHX IPOLIECCOB U SIBJICHUN;

- (opMHpOBaHHE MATEMATHYECKON KYJIbTYPHI CTYIACHTOB, OCO3HAHHS OOYYAIOIIMMHUCS POJU H
MecTa JUHEHHOW anreOpbl M MaTeMaTHYeCKOro aHalli3a B CHUCTEME MAaTeMaTHYEeCKHMX HayK, pPa3BUTHUE
JIOTUYECKOTO0 ¥ aJITOPUTMUYECKOTO MBIIUICHUS, HEOOXOIMMOW HMHTYUIIMM B BOIPOCAX MPUIIOKCHHS
MaTe€MaTUKU K SKOHOMUYECKUM HCCIIEOBAHUSM.

2 MecTo AUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Jucnunnuza oTHOcUTes K 6a30Boii yactu 6ioka [l «{ucuurinabl (MOIYIIH )>»

[TpepexkBU3UTHI QUCHUILTUHBL: Omcymcmayom

[ToctpexBusutsl mucuuruanel:  51.J{.b.12.2 Teopus eeposmuocmeu u MamemMamuyecKkast
cmamucmuxa, b1.J[.b.12.3 Mamemamuueckue memoowvl anaiuza dkoHomuyeckux oauuwvlx, b1.J[.5.12.4

Memoowi onmumanvbHbix peueHul

3 TpeOoBaHusA K pe3yabTaTaM 00y4eHHs MO JUCHHUIINHE

[Tpouecc u3yueHust AMCUUILIIMHBI HAaNpaBiieH Ha (pOpMHUpPOBAHUE CIAEAYIOUINX PE3YIbTATOB 00YUEHHUS

[Tnanupyemsble pe3yiabTaThl
00y4eHHs M0 JUCLUIUINHE,
Konx n HanmeHoBaHue Kon n HauMeHoBaHMEe HHAMKATOpA
. XapaKTEepU3YIOIINE STaIbl
(bopMHpyEeMBIX KOMIIETEHLUH JOCTHKEHUS] KOMIIETEHLIUU
dbopmupoBaHus
KOMITETCHIINH
ITK*-1 Cnocoben [TIK*-1-B-1 Ucnonb3yer 3HaHUS U3 pa3AeoB |3HAaTb: OCHOBHbIE MOHATHUS
OCYILIECTBIISATh aHATIU3 MaTeMaTHKH MPU PEelIeHUN S3KOHOMUYECKUX |(ompeneneHus, GpakTsl, Teo-
HKOHOMHYECKUX JAHHBIX C 3aja4 PEMBI), METOABI U
HCII0JIb30BAHUEM WHCTPYMEHTBI JTUHEHHOMN
MaTeMaTHYECKUX METOJIOB U ayreOpbl U MaTEeMaTHYECKO-
WH(POPMAIIMOHHBIX TEXHOJIOTHIA ro aHa/IN3a, HeOOXOIUMBbIE
1151 BBIPAOOTKH peleHHi B JUISL peLIeHus
obnactu mpodeccruoHanbHOM SKOHOMHUYECKHX 3a]1a4, MO-
JESTEIBHOCTH JIeTUPOBaHMS U MCCIIe10Ba-
HUST S)KOHOMUYECKHUX




Kon n HaumeHoBanue
bopMUPYEMBIX KOMIIETCHITHIA

Kon n HaumeHnoBaHre WHIUKATOpa
MOCTHIKEHUS KOMIIETEHIINU

[TnaHupyembie pe3ysbTaThl
o0ydeHus 1O TUCIUTLINHE,
XapaKTEePU3YIOIIUE ITAIIBI
dbopmupoBanus
KOMIIETEHIINHI

SIBJIEHUM U MIPOLIECCOB.
YMeThb: peniatb TUIIOBBIC
3a/1a4M JJUHEHHON anreopsl
Y MaTeMaTU4eCKOro
aHaJIM3a; IPUMEHATh
METO/bl U HHCTPYMEHTHI
JUMHENHOHN ayredpsl U Ma-
TEMaTHUYECKOIr0 aHaJIN3a K
PELICHNI0 MaTEMaTU4YECKUX
Y DKOHOMHUYECKHX 3a]ad,
BBIOMPATH M UCIIOIB30BATh
HEO0OXOUMBIE
BBIYHUCIIUTENBHbBIE METO/IBI.
Baajerb: HaBbIKAMU HC-
I10JIb30BAHUSI HHCTPYMEH-
TOB U CPENICTB

JUHENHOM anreOpsl U
MaTEMAaTUYECKOTO aHAIN3a
IPU MOJIETTUPOBAHUU U
UCCIIEJOBAHUH
SKOHOMMYECKHUX MPOLIECCOB
U SIBJICHUU

4 CTpyKTYpa U colepKaHue TUCUUIINHBI

4.1 CTpykTypa AUCHUILJIMHBI

OO0m1ast TpyA0€MKOCTh JUCIUIUIMHBI COCTABISET 6 3a4eTHBIX enHHUIL (216 akaeMHUUeCcKuX 4acoB).

TpynoemMkocTs,
Bun paGotsr aKaJIEMUYECKUX 4acOB

1 cemectp 2 ceMecTp BCET0
OO0masi Tpy10éMKOCTh 108 108 216
KonTakTHas pabdora: 52,25 53,25 105,5
Jlexumu (JI) 18 18 36
[Tpaktuueckue 3anstus (I13) 34 34 68
Koncynbranun 1 1
ITpomexyTouHas aTTectanus (3a4eT, SK3aMeH) 0,25 0,25 0,5
CamocrosiTesibHas padora: 55,75 54,75 110,5

- 8bINOJHEHUEe UHOUBUOYATbHO2O NPAKMUKO-
opuenmuposanroo 3adanus (I1103);

- 8bINONIHEHUe paciemHo-epagpuueckozo 3adanus (PI73);

- BbINOJIHEHUE UHOUBUOYATILHBIX OOMAWHUX 3A0AHUL U
KOHMPOIbHBIX padbom,

- CAMON0020Mo8Ka (Mpopabomka u nO8MopeHue 1eKYUOHHO2O0
mamepuana u Mamepuana y4eOHuKo8 u yueOHvlx nocoouil),
- N0020MOBKA K NPAKMUYECKUM 3AHAMUAM,

- N0020MOBKA K PYOENCHbIM KOHMPOJIAM,

- usyyeHue pazoenos Kypca «Jlunetinas aneeopa u
MamemMamuyeckull aHaiusy» 8 cucmeme dJ1eKmpoHHO20




TpynoeMKoCTb,
Bun pabotst aKaJIeMUYECKHX YaCOB
1 cemectp 2 ceMecTp BCETO

oOyuenust;

- Uzyuenue pazoenos peKoMeHO08AHHO20 MACCOBO20
OMKPLIMO20 OHAAUH-KYPCA;

- 10020MOBKA K NPOMENHCYMOUHbIM AMMEeCMAayUusim.
Buja utoroBoro KOHTpoJIs (3a4eT, IK3aMeH, aug. 3a4. IK3aMeH
auddepeHunpoBaHHbIN 324eT)

PaSI[eJ'II)I AUCHUILIWHBI, U3y4YacMbIC B 1 CEMECTPE

KonmyectBo yacos
Ne HaunmenoBanue pasnenon ayAnTopHas BHEAy/I.
paznena BCETO pabora
113 | JIp pabota
1 MartpHuiipl ¥ OpeIeIuTeNN 20 4 6 - 10
2 CucteMbl TMHEHHBIX alreOpanvyecKux ypaBHCHHM 28 4 |10 | - 14
3 JIuneiinsle npoctpaHcTBa. JIuneiiHble 28 4 8 - 16
npeoOpazoBaHus (OrepaTophl) TUHEHHBIX
MIPOCTPAHCTB
4 Bekropnast anrebpa 14 2 4 - 8
5) DneMEeHThl aHATUTUYECKON T€OMETPUN Ha 14 2 6 - 6
TUIOCKOCTH M B TPOCTPAHCTBE
6 MHosxecTBa 1 QYHKIINH 4 2 - - 2
HUroro: 108 18 | 34 | - 56
Paznenbl muCHMIUIMHEL, U3ydaeMble B 2 ceMeCTpe
KosmyecTBo yacoB
Ne HaunmeHnoBanue pasiesnoB AyATOpHa BHEayl.
pasnena BCETO paborta
T 113 | 7P pabota
7 UucnoBble NOCIIeIOBATEIbHOCTH M YUCIIOBBIE PSIJIbI 22 4 6 - 12
8 [Ipenen u HenmpepbIBHOCTh (QYHKIIUU 18 4 4 - 10
9 JuddepenunanbHoe ucuncienue GyHKIMA OJJHON 24 4 8 - 12
IIEPEMEHHOM.
10 HuddepenunanbHoe  UcuucieHHe  (QYHKUUH 22 2 8 - 12
MHOTHX TIEpEMEHHBIX.
11 WuTerpanbHoe ucurciaeHne GyHKIUN OJHON 22 4 8 - 10
MePEMEHHOMN
Hroro: 108 18 | 34 56
Bcero: 216 36 | 68 112

4.2 ConepxxaHue pa3iesioB JUCHUNIHHBI

1 MaTpuusl 1 onpeaeIuTen

Matpuibl: OCHOBHBIE ONpefeNieHus, Kiaccupukanus, ACWCTBUS HaJa MaTpUIlaMH, UX CBOMCTBa.
Onpenenurenu: GopMyibl s BIYMCICHUS, CBOHCTBa onpeaenuTeneid. OOpaTHas mMaTpulia: onpeaeieHue,
CBOMCTBA, BBIBOJI (hOPMYIIBI AJIsl BhIUMCICHUS. MUHOp mopsAaka K Ui MaTpulbl (onpenenurens). basucHsiit
MUHOp ¥ paHI MaTpUIlbl, TEOPEMBI O PAHTaX.

2 CucreMbl JMHEHHBIX aJire0panyecKux ypaBHeHH

CucreMbl m JIMHEHWHBIX YpPaBHEHMH C 1N HEU3BECTHBIMHU: OCHOBHBIE  OIPEIEIICHUS,
kinaccudukanus. OCHOBHBIE METOJABl PELICHUS CHCTEM JIMHEWHBIX ypaBHEHUH: MeTon l'aycca perieHus
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CHUCTEMBl M JMHEHHBIX YPAaBHCHMM € 1N HEW3BECTHBIMM; MpaBuiao Kpamepa pemeHuss CHCTEMBI n
JUHEWHBIX YpaBHEHUH C N HEM3BECTHBIMM, IPUMEHEHHME OOpaTHBIX MAaTpULl K PpEIICHUI0 CHCTEM
JUHENHBIX ypaBHeHui; Teopema Kponekepa - Kanemnm o COBMECTHOCTHM HEOIHOPOAHOM JMHEMHOMN
CHUCTEMBI.

3 Jludeiinble mpocTpaHcTBa. JIMHeiiHble mnpeoOpa3oBaHusi (ONMEepPaTOpPbI) JIMHEHHBIX
NPOCTPAHCTB

JInHeliHOE MPOCTPAHCTBO: OIPEACIICHHE, IIPUMEPBI JIUHEHHBIX MPOCTPaHCTB. [loHsATHME NHMHENHOU
3aBMCHUMOCTH HE3aBUCHUMOCTH CHUCTEMBI BEKTOPOB, KPUTEPUI JIMHEHHOM 3aBUCUMOCTH CHCTEMBI BEKTOPOB B
MPOU3BOJILHOM TpocTpaHcTBe. KoHeYHOMepHOE JMHEHHOE MPOCTPAHCTBO: ONpeAeieHue, 0aszuc, crocod
BbIOOpa 0asuca, KoopauHaThl BekTopa. Kpurepuii muHelHONW HE3aBUCMMOCTH BEKTOPOB B KOHEYHOMEPHOM
npoctpancTBe. PopMyIbl Iepexoaa OT oHOoro 6asuca K 1pyromy. GopMyIibl AJist CBS3H KOOPIUHAT OJHOTO
U TOro e BEeKTopa B JBYX Oa3ucax OJHOIO M TOTrO e JMHEHHOro mnpocTpaHcTBa. JluHeliHoe
IIOATIPOCTPAHCTBO.

Jlunelinple npeoOpa3oBaHMsl JMHEHHBIX IPOCTPAHCTB: ONpEAEICHUE, MaTpULA, KpUTEpHil
HEBBIPOXKIEHHOCTH, MHBAPUAHTHOCTH OIPEESIIUTENSI MAaTPHUIIBl JIMHEHHOTO Mpeodpa3oBanus, Gopmyna JUIs
CBSI3U MATpPHIL OJHOTO U TOT'O K€ JIMHEHHOr0 NpeoOpa3oBaHus B ABYX pa3IMUHbIX 0a3zucax OJHOIO M TOTO XKe
KOHEYHOMEPHOI'0  JIMHEHHOIO  IIPOCTPAHCTBA. MHOXECTBO ~ 3HAYEHUHM U A4pO  JIMHEHHOIO
npeoOpa3zoBanus. PasMepHOCTh TPOCTpaHCTBA pEIICHUN JWHEWHONW OIHOPOJHOW CHCTEMBI. Teopembl O
CTPYKTYpE PEUICHUN JMHEWMHOW OJHOPOAHOM M  HEOJHOPOJHOM CHUCTEM JIMHEWHBIX YpPaBHEHUM.
CoOcTBeHHbIE BEKTOPbl U COOCTBEHHBbIE 3HAYEHUs JIMHEMHOro mpeoOpa3oBaHMs. XapaKTepUCTUYECKUN
MHorouseH. CymiectBoBaHue 0a3uca U3 COOCTBEHHBIX BEKTOpOB. [IpuBeneHue maTpuilbl JUHEHHOrO
npeoOpa3oBaHus K AUaroHaabHOMY BUy. OpTOroHanbHble U CUMMETPUYHbIE TPe0Opa30oBaHuUs.

4 BekTopHas airedpa

[IpsMoyronbHas cucreMa KOOpAMHAT (HAa IUIOCKOCTH M B IPOCTPAaHCTBE). PaccrosiHue Mexny
TOYKaMH, JEJICHHE OTpe3Ka B 3aJaHHOM COOTHOLIECHHWH. BEKTOpBI: OCHOBHBIE NOHATHS W OIpPEACIICHUS,
JUHEIHBIE OIEpAallMd HaJ BEKTOpaMH. PasnojkeHue BEKTOpa IIOCKOCTU IO JBYM HEKOJUIMHEAPHBIM
BEKTOpaM, pa3jioKEHHE BEKTOpa IPOCTPAHCTBA IO TPEM HEKOMIUIaHapHbIM BekTopam). KoopaunaTs
BEKTOpA, IEHCTBUS HAJl BEKTOpaMH, 3aJJaHHBIMU CBOMMU KoopauHaTamu. CKalisipHas IPOEKLMs BEKTOpa Ha
och, €€ cBoiicTBa. CKallipHOE, BEKTOPHOE U CMEIIAHHOE IIPOU3BE/ICHUE BEKTOPOB: OIPEIEICHUS, CBOMCTBA,
MPUIIOKEHUS, POPMYJIbI JUIsl BBIUUCIICHUS.

5 JJ1eMeHThl AaHAJMTHYECKOI TeOMeTPHHU HA IVIOCKOCTH M B IIPOCTPAHCTBE

[IpsmMass Ha  IUIOCKOCTH:  CIOCOOBI  3ajaHus, oOllee ypaBHEHHE HpPSIMOH, B3auMHOE
PACIIONOXKEHNE IBYX MPSMBIX, PACCTOSHHE OT TOYKM 10 mpsMoii. Ilmockocts B R®: crocoGsr 3amamms,
obIiiee ypaBHEHHE IUIOCKOCTH, B3aMMHOE PACIONIOKEHHE JBYX IUIOCKOCTEH, yroia MEXAY IUIOCKOCTSIMH.
[Ipsimas B R®: criocoGer 3ananmii, obmee YpaBHEHUE NPSIMOM, B3aMMHOE PACIIOIOKEHHE IBYX IPAMBIX.
B3aumHOe pacnonoxeHue NpsMOM M IJIOCKOCTH B IPOCTPAHCTBE, Yrojl MEXAY MPAMON M IUIOCKOCTHIO,
ONpeJIEIICHUE KOOPANHAT TOUKH IEPECECUEHUS.

KpuBble BTOpOro mopsijka: OCHOBHbIE NMOHATHS U onpeaeneHus. OKpyKHOCTb, IIIHUIIC, Tunepooa,
napaboJia, UX FeOMeTpPUUYECKHE CBOMCTBA U yPaBHEHUSI.

6 MHoxkecTBa U (PyHKIUH

MHoOXeCTBa: OCHOBHBIE IIOHATHS M ONPEICICHUs, ONEpallMM HaJ MHOXKecTBaMu. UucioBble
MHO’KECTBA, PACIIMPEHUE YMCIIOBBIX MHOXECTB. MHOKECTBO KOMIUIEKCHBIX YMCEJ: OCHOBHBIE NOHATUS U
orepaly HaJl KOMIUIEKCHBIMU YKCIaMU B anredpanyeckoil popme. TpuroHomerpuueckas U mokazareiabHast
(bopMBI KOMITJIEKCHBIX YHCEIL.

AOcomioTHasT  BeIMYMHA  JIEHCTBUTENBHOIO  4uciaa, €€ CBOMcTBA W TeoMeTpuyecKas
uHTepnperanys. [IoHATHE OKPECTHOCTH TOUKH.

DyHKIHN: ONpeleIeHNne, OCHOBHBIE TOHATHUS U CBOMCTBA.

7 YucJi0BbIe MOCIEA0BATEIHOCTH M YHCI0BbIE PS/AbI

YucioBas MociaenoBaTeNbHOCTh: ONpeneeHne, CBoMCTBa. IIpenen mocienoBaTeabHOCTH: ONpeene-
HUE, TEOMETPUUYECKUI CMBICI, CBOICTBA NOCIEA0BATEIbHOCTEN, UMEIONNX npezael. [Ipu3Haku cymecTBoBa-
HUs npefena y nocienoarenbHocTe. Kpurepnii Komm cxoauMocTy mociie1oBaTenbHOCTH. beckoHEeYHO
MaJible 1 OECKOHEYHO OOJIbIINE MOCIE0BATEILHOCTH: ONpeaesieHre U cBoiicTBa. CBOMCTBA Moce10BaTeNb-

1
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YucnoBsle psibl: OCHOBHBIE MIOHATHS U ONpesieNeHus (CX0quMOocCTb, cymMma). HeoOxonumslii npu3Hak
CXOAMMOCTH, OCTATOYHBIM INPU3HAK PACXOJUMOCTH YHCIOBOTrO psina. PAnel, cocraBieHHBIE M3 WICHOB
reoMeTpuueckoil mporpeccun. CBONCTBA CXOAAIIMXCS YHMCIOBBIX PAIOB. PAnsl ¢ HEOoTpULATEIbHBIMU
YJIEHAMU: OCHOBHOW MpPHU3HAK CXOJUMOCTH, TEOpPEMbI CpaBHEHMs, Npu3Haku J[lamambepa, paaukaabHbIN
npu3Hak Komm. 3HakonmepeMeHHbIE psAbl: JOCTaTOYHBIM NPU3HAK CXOAMMOCTH, Teopema JleiiOHuia
CXOJMMOCTH 3HaKOYeperylolerocss psjaa. AOCOIIOTHO U YCIOBHO CXOAALIMECH PAIbl: ONpPEAEICHHUS,
CBOMCTBA, IIPU3HAKHU.

8 IIpenes u HeMPEPBLIBHOCTh (PYHKITUH

[Tpenen ¢ynkuuu npu X —> & (B TOYKE): ONpENENIEHUs, CBOMCTBA (YHKUMH, UMEIOIIUX Mpesien B
Touke. beckoHeuHo Manasg u OeckoHe4HO Oosbiias (YHKIMH, UX cBoiicTBa. OJTHOCTOPOHHHUE IPENEIIb
¢ynkuuu B Touke. IlepBpiii 3aMevaTenbHbIN Mpesel U CIeACTBUA U3 Hero. HenpepeIBHOCTD (PYHKITMH B TOY-
Ke: OIpeieIeHne, CBOMCTBA (DYHKIMI, HEPEPhIBHBIX B TOUKE; HEIPEPBIBHOCTh CIIOKHOM 1 00paTHOM (pyHK-
ruii. [IpaBuiia BEIUMCIIEHUS Tpezesia HepEephIBHBIX (PYHKIUH. YCTOWYMBOCTh 3HAKa HEMPEPHIBHON (DyHK-
1. OIHOCTOPOHHSAS HENPEPBIBHOCTh (PyHKIMK B Touke. HenpepbiBHOCTE PyHKIMM Ha MHOXecTBe. CBOM-
cTBa (DYHKIIHIA, HEPEPHIBHBIX Ha OTpe3ke. HempepbIBHOCTH 31eMeHTapHbIX (GyHKuuid. Touku paspbiBa, UX
knaccupukanus. Kycouno-nenpepbiBHas GyHkuusa. Teopema 0 CyIIECTBOBAHMU U HEIPEPHIBHOCTH 00Opat-
HOW (PYHKIIMHM y CTPOrO MOHOTOHHOH Ha mHTepBaje. llpeaen ¢yHKIMM Ha OECKOHEYHOCTHU: ONpEAEIICHHUE,
cBoiicTBa. BTopoill 3amedarenbHbId mpenen W CIeACTBUA W3 Hero. llpenen creneHHO-NOKa3aTeabHOR
¢ynkuun. CpaBHeHHE OECKOHEYHO MAalbIX. ODKBUBAICHTHBIE OECKOHEYHO Mallble: OIpeJelIeHUe, CBOM-
CTBa, Tabyua. ACUMIOTOTHI rpaduika GyHKIIUH.

9 InpdepenuuanbHoe ucyucjieHue (PyHKIUH OAHOI TNepeMeHHOi

[Tpou3BonHas (QYHKUMU B TOUYKE: OINpEAEICHHUE, T€OMETPUYECKMH U 3KOHOMUYECKMHA CMBICI,
OJTHOCTOPOHHSISI TPOW3BOAHAs (GYHKIMU B Touke. JluddepeHnumpyeMocTb QyHKIIMM B TOYKE: OMpere-
JeHue, cBoiictBa ¢GyHKuMH, auddepeHuupyembix B Touke. IlonsTHe o nuddepenumane, reomeTpuye-
ckuii cmbic. [IpaBrina HaXOKAEHUS TPOU3BOAHBIX U UG (HEpEeHITNATOB, TEOPEMBI O MMPOU3BOAHBIX KOMITO3H-
Uy QYHKIMHA U O IMPOU3BOAHOM 0OpaTHOW (yHKuMHU. [IpoU3BOJHBIE OCHOBHBIX 3JE€MEHTapHBIX (QYHK-
nuii. ColicTBa (yHKIMH, AuddepeHInpyeMbIXx Ha HHTEpBasie: TeopeMbl Depma, Pomis, Komu u Jlarpan-
xa. IlpaBuno Jlonurans - bepuymnu. IlonsaTue o npousBoAHbIX U IudepeHanax BbICIIUX MOPSIKOB.
@®opmyna Teitnopa. [IpubnkeHHble BeYUcIeHUs. MOHOTOHHOCTh (DYHKIIMM Ha WHTEpBaje: ompezesne-
HUS, NpU3HaKu. JIOKalbHBIA SKCTpEMyM: oOmIpeieseHHe, HEOOXOAWMBIE U JOCTaTOYHbIE YCIIOBHUS CyIe-
crBoBaHus. Hanbomnpiiee W HauMeHbIee 3HA4YeHUS (YHKIMU Ha OTpe3Ke. BBIMyKinocTs (QyHKIUM Ha
MHTEpBaJIe: onpezeNeHue, npu3Haku. Pacnonoxenue rpaduka GyHKIMM OTHOCUTENIBHO KacaTelbHbIX. Tou-
KM reperubda: onpeneiaeHne, Heo0X0UMbI€ U IOCTATOUHbIE YCIOBUS CYILIECTBOBAHUS.

10 TuddepenunanbHoe HcUnCIeHHe PYHKIMIA MHOTHX IepeMEHHbIX

IIpoctpancTBo Rn : OCHOBHBIE TNOHATHA M onpenencHUus. @DYHKIUS HECKOIbKMX IEPEMEHHBIX:
orpeJiesieHue, rpaduk, MHOXKecTBa ypoBHs. [loHsATHe npenena GyHKIMYU HECKOJIbKUX NMEPEMEHHBIX: B TOUKE,
[0 HANpaBJIEHMIO; CBOWCTBAa COOTBETCTBYIOIIMX (YyHKIMI. HenpeprlBHOCTh (PYHKIIMM HECKOJIBKUX IEpe-
MEHHBIX: B TOUKE, I10 HallpaBJIEHUIO, HA MHOKECTBE; CBOMCTBA COOTBETCTBYOIMX (GyHKUMHA. Touku u nu-
HUM pa3pbiBa. JeMEHTapHble (YHKLIHUU HECKOJIBbKUX MEepeMeHHbIX. YacTHas Mpou3BOAHAs (PYHKIIMU He-
CKOJIbKHMX IIEPEMEHHBIX B TOYKE: OIPEACIICHHE, IPABUIIa HAXO0XKACHUS. | €OMETpUYeCKnd ¥ YKOHOMUYECKUI
cmbicl. JuddepernurpyeMocts (GyHKIMM HECKOJIBKMX MEPEMEHHBIX B TOYKE: OIpeJeNieHHe, CBOMCTBA,
HeoOXouMble W jAocTaTouHble ycnoBus nuddepenuupyemoctu. Jduddepennman dynxuuu. Ilpousson-
Has 1o HampasieHuto. ['paauent. YacTHble mpon3BOAHBIE U TU(GEpeHINaTbl BBICIIMX MTOPSIKOB.

JIokanbHbIN AKCTpeMyM (YHKIMM HECKOJIBKHUX IEPEMEHHBIX: OIpeJesieHue, Heo0XOoauMble
yCIIOBUSL CyllecTBOBaHMs. TeopeMa O JOCTaTOYHOM YCIOBUHM CYIIECTBOBAHUS SKCTpeMyMa (DYHKUUU 2-
X HE3aBUCUMBIX II€PEMEHHBIX.

11 UnTerpanbHoe ucHUC/IeHUe (PYHKUMU OHOW NepeMeHHOi

[TepBooOpazHas ¢yHKLuUs: OIpeaesieHre, CBOWCTBa. HeompeneneHHBbI HHTErpal: oOIpeaesieHue,
cBOMcTBa, Tabnuia. MeToAbl MHTErPUPOBAHUSA: METOJ pPAa3jOXKEHHUs, METOJ TMOABEAEHUS IOJ 3HaK
muddepeHnmana, METOA HMHTEIPUPOBAHMUSA IO YACcTAM, METOJA 3aMEHbl IepeMeHHOH. WHTerpupoBanue
paioHaiIbHbIX JIpoOeil. MHTerpupoBaHrne HEKOTOPHIX THUIOB TPUTOHOMETPHUUECKUX M HPPaLMOHAIBHBIX
GyHKIHH.

WuTerpanbHas cyMMa Ha OTpe3Ke: OIpeiesieHue, TeoMeTpuueckuid cmbici. OmnpeseneHHbli
UHTETpajl: onpeiesieHne (MHTerpupyeMocTh 1o Pumany), HeoOXOAMMble M JOCTAaTOYHbIE YCIOBHSA
CYIIIECTBOBAHUS, TE€OMETPUUYECKUH  CMBICH  OmpenesieHHoro  uHtTerpana. IIpocreiimme  cBOMCTBa
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OTIpeIeNIEHHOTO0 HMHTErpajia, TeopeMbl 00 OlLlIeHKax, Teopema o cpeaHeM. MHTerpasn ¢ nepeMeHHbIM BEPXHUM
MpesiejioM: OIpe/iesieHre, CBoWcTBa. MeTonbl  BBIYMCIEHUS  OINpEAENCHHBIX MHTErpajioB: (Gopmyna
Heiotona JleiiOHuIa, MeTOJ MHTETPUPOBAHUS 10 4YacTAM, METOJA 3aMeHbl IepeMeHHo#. CBoHcTBa
WHTETPAJIOB  OT YETHOW, HEYETHOW, mepuoamdeckux  GyHKumid. [IpuiokeHuss  ompeneseHHbBIX
uHTerpaigoB. HecoOCTBeHHbIE MHTErpayibl ¢ OECKOHEYHBIMH IpEIeIaMHu.

4.3 lIpakTuyeckue 3aHATHS (CEMUHAPBI)

Ne Kon-Bo
Ne 3anaTus Tema
paszena 4acoB

1 1 MaTtpuiiel, onepamnuy HaJi MaTpuIiaMu 2

1 2 Ornpenenurtenu, BEIYUCICHUE ONpeieuTeNei 2

1 3 OO6parHas maTpuIa 2

2 4 Hessipoxxniennsie CJIAY, MeToabl ux penieHus 2

2 5 Panr matpuiiel, coBMecTHOCTh CJIAY 2

2 6 Onnopoansie CJIAY. ®CP 2

2 7 Heonnopoansie CJIAY 2

2 8 KoHnTtponbHas pabora Nel 2

3 9 Jlunelinpie mpocTpancTBa. JIMHEHHAs 3aBHCHUMOCTD 3JIEMEHTOB 2

3 10 baszuc nuHeitHoro npoctpancTBa. KoopIMHATHI 2JIEMEHTOB 2

3 11 Jlunelinpie mpeoOpazoBaHus (ONEPATOPHI) IMHEHHBIX TPOCTPAHCTB 2

3 12 CoOcTBeHHbIE BEKTOPHI M COOCTBEHHBIC 3HAUYECHUS JIMHEWHOTO 2
peoOpa3oBaHusl.

4 13 BekropHas anreOpa: reoMeTpudeckasi i aHATHTHISCKAsT MOJICITH 2
BEKTOPa

4 14 BexTopHas anreOpa: onepanuu Haji BEKTOpaMu 2

5 15 DJIEMEHTHI aHATUTUYECKON r€OMETPHUH Ha IJIOCKOCTH: JTUHEHHBIE 2
MOJIeITN

5 16 DJIEMEHTHI aHAIUTUYECKOM T€OMETPUH HA INIOCKOCTHU: HEJIUHEIHBIE 2
MOJIeITN

5 17 DJIEMEHTHI aHAIUTUYECKOM T€OMETPUM B MPOCTPAHCTBE: JIMHEIHBIE 2
MOJIeITN

7 18 YucnoBble IOCIEN0BATENBHOCTH, CXOIUMOCTD YHCIIOBBIX 2
IIOCJIEI0BATEIbHOCTEN

7 19 UwncaoBbIe psIibl, CXOAUMOCTh 3HAKOTIOIOKUTEIBHBIX 2
3HAKOHEOTPULIATEIbHBIBIX YUCIOBBIX PS/I0B

7 20 3HAKONEpEMEHHbIE YUCIIOBBIE PSJIbI, UX CXOJIUMOCTb 2

8 21 ITpenen pyHKIMU B TOUKE U HA OECKOHEYHOCTH 2

8 22 HenpepsiBHOCT (DyHKIIUU 2

9 23 [Tpon3BoiHas PYHKIIMM, TPAaBUJIA BEIYMCIEHUS IPOU3BOAHBIX 2

9 24 Junddepernurpyemocts GyHkumu, qudpdepeHnnan QyHKIuu 2

9 25 ITpaBuiio Jlonurans - beprymm 2

9 26 Konrtposnbnas pabora Ne2 2

10 27 [Ipenen, HenpepbIBHOCTh, YaCTHBIE POU3BOIHBIE (YHKIUU 2
HECKOJIbKUX MEPEMEHHBIX

10 28 JuddepernmpyemMocTs QYHKITUN HECKOJIBKHUX ITEPEMEHHBIX 2

10 29 [Tpou3BoiHAs 1O HAMIPABICHUIO, TPAAUEHT (PYHKIIUN HECKOJIbKUX 2
TIepPEMEHHBIX

10 30 JlokanbHbIN 9KCTpeMyM (YHKIIMH HECKOJIBKMX IEpPEeMEHHbBIX 2

11 31 [TepBooOpazHas, HeonpeaeaeHHbIH HHTErpasl. MeTobl 2
UHTETPUPOBAHMSI HEONIPEIEIIEHHOT0 HHTErpaa

11 32 WHTerpupoBanue palnudoOHAJIbHBIX  JApO0e W HEKOTOPBIX THUIIOB 2
TPUTOHOMETPHUYECKUX WM HPPANUOHATBHBIX (QYHKIIUH

11 33 OnpenenenHblil uaTerpai, Gpopmyna Hetorona — JleiiOnuna, 2




Ne Kon-Bo
Ne 3anaTus Tema
paszzuena 4acoB
METO/bI BBIYUCIICHUS U IPHJIOKEHHSI ONPEAETICHHOr0 HHTEerpaja
11 34 HecoOcTBeHHBIE MHTErpajibl ¢ OECKOHEYHBIMH MTpEaesIaMH. 2
HToro: 68

5 Y4yeOHO-MeTOaAMYECKOE 00ecIeYeHHue JUCIHUTIINHBI

5.1 OcHoBHas auTEpPaTypa

1. BeIicmasi MaTeMaTHKA JUIA IKOHOMHUCTOB [Tekct] : yueOHuK st By3oB / moxa pea. H. 1. Kpemepa.- 2-¢ u3s.,
nepepad. u porm. - M. : FOuuth, 2003. - 471 c. - bBubnuorp.: c. 445-465. - ISBN 5-238-00030-8.
2. IlpakTHkyM 10 BbICHIeli MaTeMaTHKe /s JIKOHOMHCTOB [Tekcr]: ydeOHOe mocobOue yis

CTYIICHTOB BBICIINX Y4EOHBIX 3aBEICHHUH, OOYyUYArONUUXCS 10 SKOHOMUYECKUM CIIEIHATbHOCTIM/TION
pen. H.III. Kpemepa. - Mocksa: FOuutu-Jlana, 2005. - 423 ¢. — ISBN 5-238-00459-1

5.2 /lonosHUTeILHAS JIUTEPATypa

1. Beamna, O. . MaremaTudeckuii anamu3 st 3KOHOMUCTOB [Teker] : yuebnuk / O. U. Benuna, B. H.
Hecuunkas, I'. b. Bapdonomeesa; mox pen. A. A. [I'puba.- 2-e uza., nepepad. u gom. - CIIG. : Jlans,
2004. - 344 c. : un. - (YueOuuku 1yt By3oB. CrienuaiibHas 1uteparypa). - bubnworp.: ¢. 336. - And.
ykas.: ¢. 337-341. - ISBN 5-8114-0560-X.

2. buaarosuchas, A. H. Monens JleoHTbeBa MHOIOOTpAacieBOM HKOHOMUKH [DIJIEKTPOHHBIN
pecypc] : meron. ykaszanus / A. H. bnarouchas, C. T. [lycakaeBa, O. A. Tsamyxuna; M-Bo
obpaszoBanus u Hayku Poc. @enepanunu, ['oc. obpa3oBar. yupexaeHue BbICHI. Tpod. oOpa3oBaHUs
"OpenOypr. roc. yH-1", Kad. nmpuxmnan. mareMaTuku. - DIeKTpoH. TekcToBble AaH. (1 daitn: 0.45 MO).
- OpenOypr : 'OY OI'Y, 2010. - 58 c. - 3arn. ¢ Tut. 3kpana. - Adobe Acrobat Reader 6.0. - Pexum
JOCTyTIA:
http://artlib.osu.ru/search/elres/download/aHROcDovL 2FydGxpYiSve3UucnUvd2ViL2Jvb2tzL211dG
9kX2FsbC8yMTQOXzIWMTEWOTAXLNBkZg%3D%3D.pdf

3. BaaroBuchas, A. H. [TpakTUKyM 1O peLICHUIO 3a/1a4 JIMHEWHOHN anreOpbl U aHATUTUYECKOH reo-
METPHUH C YKOHOMHUYECKHUM COZEpkKaHUEM [ DIEKTPOHHBIN pecypc| : METOAMYECKHUE yKa3aHHs K MIpak-
tryeckuM 3aHaTusAM / A. H. bnarosuchas, C. T. [lycakaeBa, O. A. Tanyxuna; M-Bo oOpa3oBaHus 1
Hayku Poc. @eneparnun, denep. areHTCTBO Mo 00pazoBaHMIo, ['oc. 00pa3oBaT. yupexaeHue BBICHI.
npod. obpazoBanust "OpenOypr. roc. yu-t", Kad. npuxman. MareMatuku. - DJIEKTPOH. TEKCTOBBIC
nad. (1 ¢aiin: 1.16 M6). - Openoypr : TOY OI'Y, 2009. - 63 c. - 3arn. ¢ TuT. 3kpana. - Adobe
Acrobat Reader 6.0. - Pexxum noctyna: http://artlib.osu.ru/web/books/metod_all/1772_20110823.pdf

4. Tonosuua, JI.U. JIuneitnas anrebpa u HekoTopsle ee mpuioxkenus [Tekcer] : yuel. mocobue 1is By-
308 / JI. U1. T'onoBuHa .- 2-e u3z., goi. - M. : dusmariur, 1975. - 408 c.

5. 3amxoB, O. O. Maremarnyeckue Metoasl B skoHomuke [Tekcr] : yueGruk / O. O. 3amkoB, A. B. Toncrors-
teHko, 0. H. Yepemusix; obu1. pen. A. B. Cugoposuu.- 4-e u3z., crep. - M. : [leno u Cepsuc, 2004. - 368 c. -
(Yuebuuku MI'Y um. M. B. Jlomonocosa) - ISBN 5-86509-054-2.

6. Wabuu, B. A. Ananmutnueckas reomerpus [Tekcr] : yueOnuk / B. A. Unbun, D. T'. Tlo3Hsk .- 7-e
u3l., crep. - M. : @usmaraur, 2007. - 224 c. - (Knaccuveckuit yHuBepcuteTckuii yueonuk / pea. B.
A. CanoBununii).-(Kypc BbiciIell MaTeMaTHKu U MatemaTudeckor ¢usuku / mon pea. A. H. Tuxono-
Ba, B. A. Unpuna, A. I'. CBemraukoBsa ; Beim. 3) - ISBN 978-5-9221-0511-8.

7. Kuaerenuk, JI. B. CoopHuK 33124 0 aHAMUTHYECKOM reomeTpu [ Teker] : yue0. mocobue /it By30B /
. B. Knerenuk .- 14-e uzn., ucnp. - M. : Hayka, 1986. - 224 c.

8. Kpacc, M. C. OcHOBbI MaTeMaTHK{ U €€ MPUJIOKEHUS B SKOHOMHUYECKOM oOpazoBanuM [Tekcr] :
yue0. s By3oB / M. C. Kpacc, b. I1. Uynpsinos. - M.: Jleno, 2000. - 688 c.

9. KysHnenos, JI.A. CO0pHUK 3a/1a4 1O BHICIIIEH MaTeMaTuKe (TUIIOBBIE pacueThl): yueOHOe TocoOue st
BTY30B. / JI.A. Ky3Henos. — 2-e u3n., gom. — M.: Beicur.ik., 1994. — 206 c.: uin. IIpockypsikos, U. B.
CO6opHuK 33124 110 JIuHeiHoH anreOpe [Tekct] : yued. mocodue ans By3os / M. B. IIpockypsikos.- 8-e
u3n. - M. : JIB3, 2001. - 384 c. - (Texuuueckuit yausepcuter) - ISBN 5-93208-009-4.



http://artlib.osu.ru/web/books/metod_all/1772_20110823.pdf

10. PyukoBa, . I'. Jlunelinas anredpa [DIeKTpOHHBIN pecypc] : 3MeKTpoHHBIN Kypc nekmuit / U. T
PymkoBa; M-Bo oOpa3oBanus u Hayku Poc. @enepamnuu, denep. roc. Or0pKkeT. 00pazoBar. yupexe-
HUe BbICcII. oOpa3oBanHus "OpeHOypr. roc. yH-T". - DneKkTpoH. TekcToBble naH. (1 ¢aiur: 13.6 MO). -
Open6ypr : OI'Y, 2018. - 6 c. - 3arn. ¢ TUT. 3KkpaHa. - ApxuBatop 7-Zip. - Pexxum mocryma:
http://ufer.osu.ru/index.php?option=com_uferdbsearch&view=uferdbsearch&action=details&ufer_id=
1607

5.3 llepuoanueckue u3gaHust

Ilepuonnueckue u3gaHus He PEKOMEHAYIOTCS IIPU U3YUYEHUH JUCLUTIIINHEL.
5.4 UnTepHeT-pecypcsbl

http://lineal.guru.ru/lineal3/ - 6a3oBast 3yIeKTPOHHAs SHIMKIIONEIHS [0 JIMHEWHOU anredpe;

http://vilenin.narod.ru/Mm/Books/Books.htm - "Marematuueckas GubnnoTeka” - cobpaHHe YHHBEPCUTETCKHX
y4eOHHKOB, COOPHHUKOB 3a7ad;

http://ibooks.ru/ - snekTpoHHAs OMOIMOTEYHASI CHCTEMA;

http://e.lanbook.com/ - siiekTpoHHast OMOIMOTEYHAs CHCTEMa U3aTelIbeTBA «JIaHby;

https://znanium.com/ - 3;1eKTpOHHO-OMOINOTEYHAST CHCTEMA,

http://rucont.ru/ - snexkrponnast 6udarorexka PYKOHT;

http://lib.mexmat.ru/- snekrpoHHast GUOIHMOTEKA MEXaHUKO-MaTeMaThudeckoro gakyiaprera MI'Y;

http://eqworld.ipmnet.ru/ru/library/mathematics.htm - yueOHO-00pa3oBarebHas (bu3nKo-
MaTeMaTruueckas OMOJIHOTEKa;

WWW.exponenta.ru — Internet-kiacc mo BeICIIEH MATEMATHKE;

http://www.wolframalpha.com/ - caiiT, rJie MOXHO POBEPUTH PELICHUE MATEMATHYECKUX 3a/1a4.

5.5 TlporpamMHoe obGecneyeHue, npogeccuoHaIbHbIle 0a3bl JAHHBIX M HHGOPMAIUOHHbIE
CIPaBOYHbIE CHCTEMbI

1. Onepaunonnas cucrema PEJ[ OC

2. Ilnardopma juia opranuzaiun Buaeo-koHdpepenu-csazu «DION» (Konguryparmus «DION EDUy)

3. Be6-0Opaysep SAunexc https://yandex.ru/

4. YHuBepcuTeTcKas miardopma 3JeKTpOHHOT0 00ydeHus «nekTpoHHble Kypceel OI'Y B

cucreme ooyuenus Moodle» http://moodle.osu.ru/

5. ABTOMaTH3MpOBaHHAs MHTEpAaKTUBHAs cuctema cereBoro tectuposanus - AUCCT (CBuznerens-
CTBO 0 rocyaapctBeHHoi peructpauuu nporpammsl A 9BM B POCITATEHT Ne2011610456, npaBoo6ia-
narens — OpeHOYpreKHid TOCYIapCTBEHHBIH YHUBEPCUTET), PEXKUM AocTyma - http://aist.osu.ru.

6 . Jluneitnas anrebpa M MaTeMaTHuYeCKUil aHaIM3 [DJIEKTPOHHBIM pecypc]: AJIEKTPOHHBIA Kypc B

cucreme Moodle / Tapacosa T.H., Pynkosa W.I'., Open6. roc. yH-T. — OnekTpoH. 1aH. — OpenOypr: OI'Y,
[2021 - 2022].— Pexum pnoctyma: OnektpoHHbie Kypcsl OI'Y B cucreme oOydeHus moodle. —
https://moodle.osu.ru/course/view.php?id=14350

7. JIuneitnas anredpa [D71eKTpOHHBII pecypcl: OHJIAaWH-KYypC Ha wiatdopme
https://www.coursera.org/ - Coursera, pexxum fgoctyma: https://www.coursera.org/learn/algebra-lineynaya

6 MaTepuajibHO-TeXHHYeCKOe ol0ecnedeHne JUCHUNINHBI

VY4eOHble aylIUTOpUU ISl MPOBENEHUS 3aHATUI JIEKIMOHHOTO THIA, CEMHUHAPCKOrO THUIIA, IS
IIPOBEJEHUS TPYNIIOBBIX W HWHAMBHUAYAIBHBIX KOHCYJIbTAlMi, TEKYIIEr0 KOHTPOJS M NPOMEXKYTOYHOU
aTTecTaluu.

AyIUTOpUM OCHAIEHBI KOMIUIEKTaMH YYEeHHYECKON MeOeH, TEXHUUECKUMH CPEICTBaMHU O0yUYeHHUS,
CITy>KalllUMU JJIsl IpeICTaBlIeHNs yueOHO! nH(popMaluu 60JIbIION ayAUTOPHH.
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http://ufer.osu.ru/index.php?option=com_uferdbsearch&view=uferdbsearch&action=details&ufer_id=1607
http://ufer.osu.ru/index.php?option=com_uferdbsearch&view=uferdbsearch&action=details&ufer_id=1607
http://lineal.guru.ru/lineal3/
http://lineal.guru.ru/lineal3/
http://vilenin.narod.ru/Mm/Books/Books.htm
http://ibooks.ru/
http://e.lanbook.com/
https://znanium.com/
http://rucont.ru/
http://lib.mexmat.ru/-
http://eqworld.ipmnet.ru/ru/library/mathematics.htm
http://www.exponenta.ru/
http://www.wolframalpha.com/
https://yandex.ru/
http://moodle.osu.ru/
http://aist.osu.ru/
https://www.coursera.org/learn/algebra-lineynaya

[Tomerenue st cCaMOCTOATENLHONH PabOThl 00YYArOIIMXCSI OCHAIIEHBI KOMITBIOTEPHOM TEXHUKOM,
nmoAKIoueHHON K cetu "MHTepHeT", W oOecmedeHHeM J0CTyna B JJICKTPOHHYIO HWH(OPMAIMOHHO-
obpazoBarensHyt0 cpexy OI'Y.
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