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1. lesiu 0OCBOECHUSA IMCHUATIIUHBI
[enwsro mpenogaBanus Kypca «MaTemaTuKay SBISICTCS U3YYCHHE TEOPETUUCCKUX OCHOB
BBICIICH  anreOpbl, AaHAIUTUYECKOW TI'E€OMETPUH, MATEeMAaTUYECKOr0 aHallu3a, TeOopUu
nuddepeHIAIBHBIX YPaBHEHUH, HEOOXOIUMBIX ISl PA3BUTHS TOYHOTO JIOTHYECKOT'O HAYYHOTO
MBIIUUICHHS, HABBIKOB CAaMOOOYYECHHS W JAIBHEWUIIEr0 MMOHUMaHHS MTPO(HeCCHOHATBHBIX
JUCIUIUIMH, COOTBETCTBYIOIIUX HarpaBiieHUI0 moArotoBku 04.03.01 «Xumusi».

2.Mecto aucunmiauHbl B cTpykrype OOII 6akanaBpuara

JuciumanHa «MateMaTrKa» OTHOCUTCS K 00s3arenbHOM yacTH bioka 1 «/uciumimHbl
(momymu)» yuebnoro tuiaHa OOII mo HampaBnenuto 04.03.01 Xumwms, npoduitro
«AHaTUTHYECKass XUMHUS U XUMUYECKas SKCIIEPTH3a» U Ha €€ U3yuYeHUEe OTBOJIUTCS 12 3a4eTHBIX
eaunuil, 432 yaca. CorjacHo y4eOHOMY IUIaHY HaIpaBJIeHUS U MPOQUIS MOATOTOBKU Kypc
yuTaeTcss B 1 U 2 cemecTpax U IO pe3yjabTaTaM OCBOCHHUSI Kypca MPOBOJUTCS SK3aMEH B KOHIIE
Ka)XJI0TO ceMecTpa.

W3noxxeHne OCHOB JIAaHHOTO Kypca ONMHUPAETCs HAa 3HAHUS OCHOB MAaTEMAaTHKH B 0ObeMe
CpeIHEl WIKOJNBI: pelleHHe YpaBHEHH M CHUCTeM anreOpanyecKux ypaBHEHUH, ACHCTBUS C
anreOpandecKUMU W TPUTOHOMETPHYECKMMHU  BBIPOKEHUSIMH, TIOHATHE U  CBOKMCTBA
3JIEMEHTAPHBIX (PYHKIIHUA.

Jlormdecku # COAEPKATEILHO-METOIMYECKH JIaHHAs JUCIHIUIMHA B3aMMOCBSI3aHA C
0a3oBbIMU JUcHUIUTMHAME: «METOJbl MAaTeMaTUYECKOW CTATUCTUKU B XUMUW», «Duszmkay,
«Komnounnas xumus», «KBantoBas xumusy», «Duznueckas XuMus», «BbICOKOMOJIEKYISIpHBIE
COCIMHEHUS», a TAKXKE AUCLMILUIMHAMHA BapUATUBHOM 4YacTH: «PU3MUECKUE METOJbl aHalIu3a U
uccienoBaHus», «MeTposorus, craHmapTusanus u cepTuduxanus», «CHeKTpOCKOMUYECKHUe
METO/1bl aHaIN3a», «COBPEMEHHBIE SJIEKTPOXUMUYECKHNE METOIbl aHATN3a).

OcBoeHune MaHHOW NUCHUUIUTMHBI HEOOXOAMMO /Il HAMCAHUSI KYPCOBBIX M BBITYCKHBIX
(GakamaBpckux) paboT, a TAKXKE Ha CIETYIOLINX ATarax o0ydeHHs..

3. Pe3yabTarhl 00y4eHHs MO JUCHMILIUHE «MaTeMaTHKa

Koa u HaumeHoBaHue Koa u HaumMeHOBaHUe Pe3yabTaTsl 00yueHus
KOMIIETeHIINH HHAUKATOPA (MHAUKATOPOB)
AOCTUKEHHSI KOMIEeTEeHIIMHU
YK-1 1.1_B.YK-1. Ananuzupyer 3HaTh:
Criocoben OCYIIECTBIISITh 3a1a49y, BBIACIIAA €€ 0a3oBbIC — IIOCTAHOBKY OCHOBHBIX
IIOMCK, KpI/ITI/I‘ICCKI/Iﬁ a”Hajm3 U | COCTABJIAIOIIUC. 3a1a4 MaTeMaTHUKH,
cuHTe3 NHOPMAIINH, OcymiecTBisieT - METOAbl W  TPUEMBI
[IPUMEHSATD CHUCTEMHBIN JCKOMITIO3UIIUIO 3a1a4H. CI)OpMaJ'H/I?»aL[I/II/I 3aaa4.
TOJXOJ JUISl PELICHHUS] Ymern:
MOCTABJICHHBIX 3a7a4 — aHAJIM3UpOBAThH 3aja4u,
BBIAEIISS ee 0a30BLIE
COCTaBJISIOIINE;
— OCYIIECTBIISATH
JICKOMITO3UITUIO 3aJ1auH.
Baaners:
— HaBBIKaMH aHaJIM3a 3aJlauu ¢
BBLIEJIIEHUEM €€ 0a30BbIX
COCTaBJISIFOIIIUX.
2.1 B.YK-1. Haxomut u 3HAaThL:
KPUTUYECKH aHAIU3UPYET - OCHOBHBIE UICTOYHUKH
nHpopMaIno, HeOOX0TUMYI0 | HHGOPMAITH TI0O MAaTEeMAaTHKE
JUTSL peLlIeHUs TOCTaBIEHHOMN U €€ IPUMEHEHUHU B XUMUHU.
3a7a4H. YMerh:




— HaXxOIUTb W KPUTHYECKH
aHAJTM3UPOBATh WHPOPMALIUIO,
HEOOXOIUMYIO ISl PeIICHUS
MOCTAaBJICHHOM 3aJ1auH.
Baagern:

HaBblKaMu pPaboTbl ¢
nHpopmaumen N3 pasnyHbIX
NCTOYHMKOB.

3.1_B.YK-1. PaccmarpuBaet
pa3IuYHbIC BAPHAHTHI
peleH s 3a/1a4u, OLICHUBAs
UX JTOCTOMHCTBA U
HEJIOCTAaTKH.

3HaTh:

— OCHOBHBIE 3a7a41
MaTEMAaTHKH.

YMerTh:

— OLIGHUTHh JIOCTOMHCTBA H
HEIOCTATKHU Pa3InIHBIX

BAPUAHTOB pEIICHHUS 3ajad
NPy IPUMEHEHUH MATEeMaTUKU
B XMMUH.

Baagern:

— HaBBIKAMH BBIOOpA
ONTHUMAJILHOTO PEIICHUS JJIs
IIOCTaBJICHHOM 3aJa4H.

4.1 _B.YK-1. I'pamoTHoO,
JOTMYHO, apTYMEHTUPOBAHHO
dbopMupyeT cOOCTBEHHbBIE
CYXJIEHUS U OLIEHKH.
Otnnyaet paxkThl OT MHEHUH,
UHTEepHpeTaluii, OEHOK U
T.JI. B PaCCYKICHHSIX APYTHX
YYaCTHHUKOB JI€ATEIbHOCTH.

3HaTh:
— OCHOBHBIE (bakThI
MaTeMaTUKd W HarpaBJICHUS
ee TPUMEHEHHS B XHUMHH.
Ymers:

JIOTUYECKH BEpHO,
apryMEHTUPOBAaHO M SICHO
CTPOUTH YCTHYIO 51
MUCHEMEHHYIO PEYb;

Baagern:

— HaBBIKAMH  (POPMUPOBAHUS
COOCTBEHHBIX CYXIEHUH U
OLICHOK B obmactu
MIPUMCHECHUS MAaTEeMaTHKU;
HaBBIKaMHU IPaMOTHOTO,
JIOTUYHOTO 31
apryMEeHTHPOBAHHOTO
W3JI0KEHUS CBOEH MMO3UITHH 10
BOIIpOCaM MIPUMEHECHHUS

MaAaTEMAaTHYCCKUX MCTOA0B

5.1_B.YK-1. Onpenensietr u
OILIEHUBAET MPAKTUICCKHE
MOCTIEICTBUS BO3MOXKHBIX
pELICHH 3a1a4uH.

3HaTh:

*HpI/IMeHeHI/Ie MAaTEMAaTuUKN B
XHMHH.

YMmerTh:

— ONPENIETUTh MPAKTUUYECKHE
MOCJIC/ICTBHS PEIICHUsT 3a7ad
B obactu MPUMEHEHUS
MAaTCMAaTUKH.

Baanern:

— HAaBBIKAMH ONPEICIICHUS U




OIICHUBAHMS TPAKTHYECKUX
HOCJIEJICTBUI BO3MOYKHBIX
pEeLICHUI 3a/1a4 XUMHH.

OIIK-4. Criocoben
IJIAHUPOBATh PAOOTHI
XAMHYECKON
HAIpPaBJIEHHOCTH,
o0OpabarbIBaTh U
UHTEPIPETUPOBATH
MOJTyYEHHBIC PE3YJIbTATHI C
HCIIOJIb30BaHUEM
TEOPETUYECKUX 3HAHUU U
MPAKTUYECKUX HAaBBIKOB

OIIK-4.1. Hcnons3yer
0a3oBble 3HaHMS B 00JacTH
MaTeMaTUKu Hu (U3MKH T1pu
IJIAaHUPOBAHUU pabot
XMMHYECKON HANPABIEHHOCTH

3HaTh:
MaTEMaTHYECKUE aJTOPUTMBI U
JIOTUYECKHUE CXEMBI IIPOTPAMMBI.
YMmerh:

COCTaBJIATH MaTeMaTHYECKHE
AJITOPUTMBI U JIOTUYECKHUE CXEMBI
MIPOTPaMMEL.

Baanern:

HaBbIKaMH IIOCTPOCHU
OCHOBHBIX MaTCMaTHUYCCKHUX

PCIICHHA MAaTCMATUYCCKUX U
q)HSquCKI/IX 3aJa4

aJrOPUTMOB.
OIIK-4.2. O6pabatbiBaeT 3HaTh:
JaHHBIE C UCIIOJIB30BAHUEM pcajm3annro MaTEMaTHYCCKUX
CTaHJAPTHBIX CIIOCOOOB aJITOPUTMOB Ha SI3bIKAX
ANIpPOKCHMAIMU YHUCICHHBIX | [POTPaMMHUPOBAHIL.
XapAKTEPUCTUK YmeTs:

COCTaBIIATH MaTeMaTHYECKHE

ANTOPUTMBI U JIOTHYECKUE CXEMBI

IIpOrpaMMBI.

Baagernb:

HaBbIKaMU IMOCTPOCHUA
OCHOBHBIX aJITOPUTMOB Ha
SA3BIKAX NPOrpaMMHUPOBAHUS.

OIIK-4.3. Nutepnpetupyet
PE3YIIbTaThl XUMHUYECKHX
Ha0JII0/IeHUH C
UCMOJIb30BaHUEM (PU3HUECKHX
3aKOHOB U NPEJCTaBICHUN

3HATh:

- METOAbl W TPUEMBI
dbopmanuzanuu 3aaad;
YmMmern:

pa3pabaThiBaTh MaTEMAaTUUYCCKHE
MOJIETTH TIPOIIECCOB W SIBJICHHIA,
OTHOCSIIIIUXCS K HCCIIEAYEMOMY
00BEKTY.

Baanersn:

- HaBBIKAMH MaTEMaTHIECKOTO
MOJICIIUPOBAHUS TIPOIIECCOB U
SIBJICHUM, OTHOCSIIITUXCS K

HCCIIEIyeMOMY OOBEKTY.

4. CTPYKTYypa M cojiepKaHue TUCIUIIHHBI «MaTeMaTuKa»
OO61as TpyA0eMKOCTh TUCHUIUTHHBI cocTaBisieT 12 3aueTHwIx eaunull, 432 gaca.

No Pa3zoen oucyunnunut s Buowt yueonoit pabomeui, Dopmul mexkyuyezo
n/n §~ GKIIIOUAA CAMOCHOAMENILHYIO KOHmMPOJist
§. N pabomy cmyoenmos u ycneeaemocmu (no
g § mpyooemkocms (8 uacax) Heldenam cemecmpa)
3 : = Dopmot
S| 5| 8| §| ~ g i
3 5 g S & | §3 RPOMEINHCYMOUHOIL
L $ Sy 3 SIS ammecmayuu (no
T | 5| K =
cemecmpam)
1 2 4 5678109 10
1 | Paznmen 1. DneMeHTHI 1 1 6 4 6 VYcrHblit onpoc
BBICITICH aJireOphl
2 | Pa3nen 2. Pemenue cucrem | 1 2 6 4 6 ITuceMeHHbIN




JIMHEWHBIX anrebpanyec- KOHTPOJIb 3HAHUI
KUX YpPaBHEHUU

3 | Pasnen 3. DineMeHTHI 36| 8 | 16 8 [TuceMeHHEBIH
BEKTOPHOU aJIreOphI KOHTPOJIb 3HAHUU

4 | Pa3nen 4. OcHOBHEIE 7 8 4 8 YcTHBI# onpoc
MOHATHS aHATUTHYCCKOM
T€OMETPUHU

5 | Pazgen 5. 'eomerpuueckue 8-13| 8 | 24 8 [TucbmMeHHbIi
¢durypsl 1ro u 2-To KOHTPOJIb 3HAaHUI
MOPsI KA

6 | Pasnmen 6. YUuciioBsie 14-| 8 | 12 8 YcTHBI# onpoc
IIOCJICIOBATEIIFHOCTH 16

7 | Pazgen 7. ®yHkuuu oHOM 17-| 10 | 8 10 YcTHBIH onpoc
HE3aBHCUMOM NIEPEMEHHOM 18

IIpomexyTOUHASI ATTECTAMSA IKk3amMeH

Bcero 3a | cemecTp — 216 u 54 | 72 54 | 36

8 | Pa3men 8. 1-5] 10 | 10 10 [TrceMeHHBII
Huddepennmanbroe KOHTpPOJIb  3HaHHH,
MCYHCIIeHNE PYHKIUI YCTHBIN OIIPOC
OJTHOW TIEPEMEHHOM

9 | Pazgen 9. MaTerpasibHOE 6-7| 4 | 18 4 [TuceMeHHBIN
UCYHCIIEHUE PYHKIINU KOHTPOJIb 3HAHUH
OJIHOM IEPEMEHHOU

10 | Paspen 10. OyHKIMHU 8 2 |12 2 YcTHbIM onpoc
MHOTHUX IIEPEMEHHBIX

11 | Pa3zgen 11. 9-10| 4 8 4 VYcTHbI onpoc
HuddepenunpoBanue
(GyHKIMNA MHOTHX
TIEPEMEHHBIX

12 | Pazpmen 12. Kpatusie u 11-| 4 8 4 VYcTHbI onpoc
KpUBOJIMHENHBIE 12
WHTETPaJIbI

13 | Pazgen 13. KommiekcHbie 13| 1 | 14 1 [MucbMeHHBII
qpciia KOHTPOJIb 3HAHHH

14 | Pazgen 14. Yucnossle u 13- 5 | 10 5 VYcTHbI onpoc
(YHKIIMOHATIbHBIE PSIIbI 15

15 | Pazgen 15. OOBIKHOBEHHEIE 16| 2 | 12 2 VYcTHbI onpoc
g depeHnaibHbIe
ypaBHeHus |-ro nmopsaka

16 | Pa3gen 16. OOBIKHOBEHHBIE 17 | 2 8 2 ITuceMeHHbBIH
nuddepeHnuanbHbIe KOHTPOJIb 3HAHHHA
ypaBHEHUs 2-TO OpsJIKa

17 | Pazgen 17. [loustue 18 | 2 8 2 VYcTHbI onpoc
g depeHInaIbHbIX
ypaBHEHUH B YaCTHBIX
TTPOU3BOJTHBIX

IIpomexyTouHasi aTTEeCTANMA 36 | 108 36 | 36 | Dk3amen

Bcero 3a 2 cemectp — 216 4.

OO0mas Tpy10€eMKOCTh 432 aaca

AUCIUITINHbI




Coaeprxanue y4eOHOM JMCIHUIIIMHBI
Pa3nen 1. DjeMeHTHI BbICHIEH aJIredopbl
Matpuubl UM ompeneiauTenu, uxX cBoiictBa. CHCTEMbl JIMHEHWHBIX YypaBHEHUM.
Beruucnenne onpenenureneil. O6patHas mMaTpuna. Pa3noxxeHue omnpeaenurtess Mo 3JeMEeHTaM
cTpokH (cTomoIa.

Pa3nen 2. PemeHue cucTeM JIMHEHHBIX ajiredpandeckux ypaBHeHH

Pemenne cucrem nMHENHBIX ypaBHEHHMH. MarpuyHas 3anuch CUCTEMBl. MaTpHU4HBII
croco0 pelnIeHus CUCTEM JIMHEHHBIX ypaBHeHH. Mertoa Kpamepa, meron ["aycca.

Pazgen 3. DjieMeHTHI BeKTOPHOM ajredpbl

Onpenenenne Bekropa. KommHeapHbsle 1 KOMIUIaHApHBIE BEKTOPLI. [IpoTHBONONOKHBIE
BeKTOpbI. C10’)KEeHNE BEKTOPOB, BpIlunTaHne BEKTOPOB. Y MHOXKEHHE BEKTOpA Ha uncio. Jlenenue
BEKTOPA Ha 4ncio. [lesieHne KouIMHeapHbIX BEKTOpoB. Paguyc BekTop Touku. [leneHne oTpeska
B JJAHHOM OTHOIIIEHHUHU.

PasnoxxeHne BexkTopa Ha IIOcKocTH. Pas3nokeHHe BEKTOpa B IPOCTPAHCTBE IO TPEM
HEKOMIUIaHapHbIM BekTopaMm. KoopanHaTel BekTopa B rpoctpaHcTse. Onepaiuu Hajl BEKTOpaMu
B KOOpJMHATAaX.

CkansipHO€ INpou3BeieHHE BEKTOPOB. Ero BbIpaykeHUE B NPSIMOYTOJIBHBIX KOOpJMHATAaX.
IIpuMeHeHnE CKaNsApHOrO IpOoU3BEeNEeHHUA B reoMmerpud. OpueHTalus TPOMKUM BEKTOPOB.
BexTopHoe mpousBeneHne BekTOpoB. (CMellaHHOE NPOU3BEIEHUE BEKTOPOB. BripakeHue
BEKTOPHOI'O M CMEIIAHHOTO IPOU3BEIEHUI B NPAMOYIOJBHBIX KoopauHaTax. lIpumeHenue
BEKTOPHOI'O U CMEIIAHHOTO NMPOU3BEAECHUN B FEOMETPUH.

Pa3znen 4. OcHOBHBIE IOHATHS AHAJTUTHYECKOH reoMeTpUH

[IpsimoyronbHasi cucTeMa KOOpAMHAT Ha IJIOCKOCTU U B IIpocTpaHcTBe. [IpeobpasoBanue
HOPSMOYTOJIBHOM CHUCTEMBI KOOpAUHAT (IapajulesIbHbIM nepeHoc u noBopor). IlonspHas cucrema
KoopauHaT Ha miockoctH. Cdepuueckas cuUcTeMa KOOpPAMHAT B MPOCTPAHCTBE.
[{winHapuyeckass cucTeMa KOOpAMHAT B HpocTpaHcTBe. OOliee ypaBHEHHE KpHBOM Ha
IUIOCKOCTH. BBIBOI ypaBHEHHS OKPYXHOCTH. YpaBHeHHE (UIYpbl B IMpPOCTpPAaHCTBE. BhIBOJ
ypaBHeHUs c¢epsbl. [TapameTpudeckre ypaBHEHUS.

Pa3nes 5. 'eomerpuyeckue ¢purypsl 1-ro nopsiaka u 2-ro nopsijika

Paznuunble BUIBI ypaBHEHUS MPsIMOM Ha miockocTu. OCHOBHas Teopema o ¢gurypax 1-
ro MOpsAAKa Ha INIOCKOCTH. PacrnosiokeHue npsiMOM OTHOCUTEIBHO CHCTEMBI KOOpPJIHHAT.
B3anmHOe pacnosiokeHue IBYyX NpsAMBIX. YTOJI MEXAy HpsMbIMU. PaccTosstHME OT TOUYKHM 11O
npsMoi. B3auMmHOE pacnosokeHue NpsMOM M mapbl TOYeK. Pas3inuHble BHUABI ypaBHEHUS
wiockoctd. OCHOBHasi Teopema O NOBEPXHOCTAX |-ro mopsaka. PacronokeHue IIocKkocTh
OTHOCHUTEIJIBHO CUCTEMBI KOOpAMHAT. B3anMHOE pacmnonokeHue IBYX IUIOCKOCTEH. YTOJI MEXIy
wiockocTsamu. Ilydok mimockocrei. CBs3ka miuockocTed. PaccTosiHMe OT TOYKH 10 MIIOCKOCTH.
Paznuunble BUABI ypaBHEHUS NPSMOI B IPOCTpaHCTBE. B3anMHOe pacnosokeHue AByX MPsSMBIX
B IIPOCTPAHCTBE. YTOJ MEXAY NpsAMbIMU. B3anMHOE pacnonoxeHue npsMoi U INIOCKOCTH. YTOJ
MEXIY MPSMOM U TUIOCKOCTBIO.

OKpyXHOCTb, JJUIMIIC, TunepOona, mapabona. YTNpolleHWe ypaBHEHHS KPUBOH 2-TO
nopsiika. BBIBOA KaHOHMYECKOTO ypaBHEHMs odumnnca. MccinegoBaHue »siuuIca IO €ro
ypaBHEHMIO. BBIBOJI KAHOHMYECKOTO ypaBHEHUs runep6osnsl. MccnenoBanue runepOossl Mo ero
YPaBHEHHIO. ACHMIITOTHI TUINEpPOOIbl. YpaBHEHHE pPaBHOCTOPOHHEH rumnepOosbl. J[po6GHo-
nuHelHas ¢(yHkus, ee rpaduk. I'padux kBagpatHOro TpexuieHa. BBIBOJ KaHOHMYECKOTO
ypaBHeHUs mapabonsl. MccrnenoBanue mapabGonbl mo ee ypaBHeHMio. llapamerpuueckue
YpaBHEHMsI OKPYXXKHOCTH, 3JUIMIICa, Mapalboibl, nukiouasl. KBagparuunas ¢opma. YnpouieHue
o011ero ypaBHeHHsI KpUBOM 2-T0 MOPSIKA.

Hunmunap. Teopema 06 ypaBHenuu munuHapa. Humuaaper 2-ro nopsiaka. Onpeaenenue
¢urypsl BpamieHus. Teopema o0 ypaBHeHHHM (uUrypsl BpamieHus. Ourypbl BpalleHHs 2-TO
nopsaka. Konndyeckas noBepxHocTs. VcciegoBanue moBepxHOCTel 2-T0 mopsiaka oOmero Buaa
MerogoM cedeHuid. Cdepa, >IUNICOMA, OMHOMOJOCTHOW THNEPOOION, ABYIOJIOCTHON
TUIEpOOION T, SIUTUNTUYECKHIA apaboIoua, TUIIEPOOIMYECKII apaboIou.



Pa3nen 6. UncioBbie mocjaea0BATEIbHOCTH

JlelicTBUTENbHBIC YMCIa. AKCHOMBI MHOKECTBA JEHCTBUTEIbHBIX YKcesl. Moaysp dncia.
CpoiictBa moayns. Ilorpemnoctu npuOMMKEHHBIX 4Yrced. UMcIoBas MOCIEI0BATEIbHOCTD.
OrpaHuyeHHOCTh, MOHOTOHHOCTb, CXOJAMMOCTb YMCIIOBBIX MOCJIEA0BATEIbHOCTEH. beckoHeuHO-
Majible U OECKOHEYHO-OOJBINHME YHCIOBBIC TOCIEIOBATEILHOCTH. (OCHOBHBIE TEOPEMBI O
npenenax. CymiecTBoBaHHE TpeAeia y MOHOTOHHOM OIpaHMYEHHOM IMOCIEI0BATEIbHOCTH.
bunom HeroToHa.

Pazgen 7. @yHKIMH OJHOI0 APIyMEHTA

Omnpenenenne pynkiuu. CrocoObl 3amanus Gynakmuu. [Ipocreiimme GyHKIIMOHATBHBIC
3aBucuMocTH. [loHsTHE QYHKIMK HECKOJIBKUX apryMmeHToB. Knaccudukanus ¢yHKIUN 0JHOTO
apryMeHra: LeNble  palMOHaJbHBIE, IpoOHO palOHaJIbHBbIE, anreOpanyeckue,
TpaHCLEHJIEHTHbIE. DneMeHTapHble (yHkiun, wux rpaduku. I[IpeobpaszoBanue rpapuKoB.
WutepnonupoBanue  GyHKUuM  (JuHeWHoe, KBaapaTuuHoe). [lpemen  dyHkuum  Ha
O6eckoneunoctu. llpenen ¢ynkumu B Touke. Ilpemen ¢yHkumm cnpaBa B Touke. Ilpemen
¢GyHKkLuu cineBa B Touke. EnuHcTBeHHOCTH npenena. OCHOBHBIE TEOPEMBI O Mpe/esiax.

OrpannyenHasi GyHKIUS U CBSI3b CO CXOAUMOCTBIO. beckoHeuHo Oonpiime GyHKIUU U
sin X
6eckoneuHo manble (yHkiuu. OcHOBHBIE TeopeMmbl o mpenenax. [Ipemen QyHKIM ——F
npu X — 0. Yucno e. CpaBHeHHEe OecKOHEUHO MaiblX QpyHKuMi. HenpepslBHOCTh pyHKLNMU B
touke. Pa3peiBbl. Omnepanmuy Haja HENpPepbIBHBIMU (QYHKIUSAMH. HempepbIBHOCTH CIIOXKHOM
¢ynkuuu. CpoiicTBa (yHKUMH HENpepbIBHBIX Ha oTpe3ke. IIoHsATHEe MOHOTOHHOM (QYHKIUH.
HenpepsiBHOCTh 00paTHO# QyHKINH. [ToHATHE O THTIEPOOTMYECKIX (HYHKIUAX.

Pazpnen 8. Iudpepennuanbaoe nucunciaenne GyHKuuii 01HOM nepeMeHHOM

[Tpupamenue aprymenTa u pyHkuuu. [loHsTHE HETPEPHIBHOCTH (PYHKIINHU C TOMOIIBIO
MOHATUYN IIPUPALLECHUN.

Omnpenenenre Mpou3BOIHOM, ee MexaHnuecKuid cMbici. DyHkuus, tudpepeHnupyemas B
Touke. CBsi3b HEMPEPHIBHOCTH U AU depeHunpyemMocTy. I'eoMeTpuyeckuii CMbICI TPOU3BOAHOM.
OcHoBHble mnpaBwia auddepennmpoBanus. [IpousBognas cioxHoit ¢yHkiuu. HesBHBIE
GbyHKIMY U UX JUPHEepeHITUPYEMOCTb.

[IponsBonHbie BbIcHIMX MOPsAKOB. [uddepeHunan u €ro reoMeTpuu4ecKMi CMBICII.
[TpousBonHas kak oTHoweHHe AuddepeHnmanos. JuddepeHnuan cyMMbl, TPOU3BEACHUS U
yacTHoro. Ilpumenenue auddepennrana Kk TpuOIMKEHHBIM BbIYUCIEHUAM. Juddepenunanst
BbICIIMX MoOpsakoB. DyHKIWHM, 3anaHHble napaMmeTpudecku. HekoTopsle TeopeMsl 0O
mupdepenuupyembix  pyHkuusx. [lpasuwno Jlonuwrang. [lpuiokeHune NpouU3BOJHOM K
UCCIIEIOBaHMIO (DYHKIIMH U TOCTPOEHUIO TpapHKOB (3KCTPEMYMBI, TOUKH MEPErOoB).

Paszpnen 9. UnTerpanbHoe ucuucjieHue PyHKIUUH OHOM NepeMeHHOoM

Heompenenenuslii ~ uWHTErpajg,  nepBooOpasHasi. I'eomerpuueckuii  CMBICI
HeompezaeneHHoro uHrerpaiga. CBoiicTBa HeompeneiaeHHOro uHTerpaiga. OCHOBHBIE METOMAbI
MHTETPUPOBAaHUSA (METOJBI PA3JIOKEHHUS, 3aMEHBI IEPEMEHHBIX, UHTETPUPOBAHUE IO YACTAM).
WuTerpupoBanue paMoHalbHbIX qpobeit. OnpeneneHHblil nHTErpan. CBOWCTBa ONpeIelIEHHOTO
uHTerpasnia. Teopema o cpeqHeM 3HadeHHH. [Ipow3BoAHAas OT HHTErpana Mo IepeMEeHHON
BepxHel rpanuinei. @opmyna Heiorona-Jleitbnuma. Meton 3aMeHBI TIEPEMEHHBIX M METOT
MHTETPUPOBAHUS 110 YacTsSIM. | €OMEeTpHUUeCKHil CMBICI ONpeAeIEHHOr0 HHTerpaia. Beruncienue
OTIpeNIeJICHHOr0 HMHTErpana B MOJSAPHOHW cHuCTeMe KOoopAuHAT. Berumcienue oObema Tena
BpameHusi. JlnmHa payru kpuBoil. Ilmomaas moBepXHOCTHM BpamieHus. HecoOcTBeHHBIE
uHTerpaibl. [Ipu3HaKy CXOAMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

Paszpen 10. ®yHKIMM MHOTHX IEPEMEHHBIX

Obnacte onpexneneHus (QyHKIMM JBYX TNepeMeHHbIX. ['papuk ¢GyHKIMH OBYX
nepeMeHHbIX. DYHKIUSA Tpex NepeMeHHbIX. llpenen (QyHKIMM HECKOJIBKUX IEPEMEHHBIX.
HenpepsiBHOCTh QyHKITMH. TOUYKHM pa3pbiBa.



ITonarue ob6mactu. CBOHCTBa (PYHKUMH HENPEpPHIBHBIX B OTPAHUYCHHOM 3aMKHYTON
o0mnacTH.

Paznea 11. IndpepenunpoBanne GpyHKIHIA MHOTHX NTepeMeHHBIX

YactHble npou3BOAHbIE. ['€OMETPUYECKUI CMBICI YAaCTHBIX NPOU3BOAHBIX. YacTHBIE
NPOW3BOJHBIC BBICIIMX mopsiakoB. [lomueii  muddepennman. [lomHoe mpupamicHue.
[Tpunoxenune IIOJIHOTO nuddepenmana K IpUOIMKEHHBIM BBIUUCIICHUSM.
HuddepenuupoBanue crnoxueix ¢GyHkuuid. JuddepenurpoBanne HESIBHBIX  (QYHKIHUI.
WuBapuanTtHOCTh moOJHOrO auddepenunana. IlpousBonHas no HampasiaeHHuto. ['paaueHt.
KacarenpHasi TIOCKOCTh W HOpMalb. ['eomeTpuyeckuit cmbicn monHOro auddepenimana.
OkcTpeMyM (QYHKUMH MHOTHMX IepeMeHHbIX. HeoOxoaumblil mnpu3HaK CyHIeCTBOBaHMS
sKcTpemyMa. JlocTaTouHble YCIOBHS JKCTpeMyma. Y CIOBHBIA 3KCTpemyM. HaumOombiiee u
HalMEHblIee 3HaYeHue (PyHKIUU JBYX I€PEMEHHBIX.

Pa3nes 12. KpaTHble M KpUBOJIMHEHbIe HHTETPAJIbI

3ajgava, mpuBOIAIAs K IBOMHOMY HHTerpaily. Teopema cymecrtBoBaHus. CBolicTBa
JBOMHOTIO HWHTEerpaja. BpelunciieHHe B JEKapTOBOM M B IOJSIPHOM CUCTEME KOOPAMHAT.
KpuBonuneiineie uHterpansl 1 pona, csoiictBa. Beruncnenue. KpuBonuHeiiHble HHTErpasibl 2
pona. CBoiicTBa. Beruncienue.

Pa3pen 13. KommiekcHbIe YucIa

Omnpenenenre KOMIUIGKCHOTO 4HCa. ApHU(METHYeCKHe NEHCTBHUSA HAJl KOMIUICKCHBIMU
yuciaamu. KomiulekcHas miiockocTb. TpuroHomerpuueckass M IOKaszaresnbHas — (opma
KOMIIIEKCHOT0 4ncia. Bo3BeneHne B CTENEHb U U3BICYEHUE KOPHS U3 KOMIJIEKCHOT'O YMCIIa.

Paspnen 14. UnciioBble 1 GyHKIMOHAIbHBIE PSAAbI

Uucnossie psaasl. Yactuunas cymma psiga. [lonsitue cxomumoctu. CBOWCTBA YMCIOBBIX
psnoB. HeoOxonumblil pU3HAK cXO0IUMOCTH. JlocTaToyHble NMpU3HAKU cxoaumocTu. Kputepuii
Kommu. Ipusnaku Hupuxiie u Abens. AGcomtoTHO cxonsmuecs psanbl. [Ipu3Hak cxoammocTu
3HAKOYEPEYIOLIUXCS PSIOB.

OyHKkuMOHaNbHbIE pAnbpl. Omnpenenenue obnactu cxoxumoctu. Kpurtepuit Komm u
npu3Haku cxoaumoctu (Beltepmrpacca, upuxie, AGeins). CBOHCTBa CXOIAIUXCS PSIIOB.

Crenennsle psapl. Beruncnenue panunyca cxonumoctH. [lounennoe auddepenurpopanue
Y UHTETPUPOBAHHUE.

Psaner Teinopa u MaknopeHa. BeranciieHre 0CTaTOYHOTO WICHA.

Psansr @ypre. Onpenenenue k03ppuineHToB TpuroHoMeTpuieckoro psaaa. Psaasr @ypee
JUISL YETHBIX U HEYETHBIX (QYHKIUH.

Pa3nea 15. O0bikHOBeHHBbIe U depeHIATbHbIC YPABHEeHUs 1-T0 mopsaka

ITonarue nuddepenmansHoro ypaBHeHus. 3agada Komm. Teopema cyiiecTBoBaHHS U
€AMHCTBEHHOCTH pemieHus 3afgaun Komm. TloHsiTHe o0O0uiero pemnieHusi, 4acTHOTO pEIIeHus,
ocoboro pemenust. O0uuMii UHTErpal.

[Tpumeps! npumeHenust 1uddepeHIanbHbIX ypaBHEHUH B XUMUU.

[IpyemMbl WHTETPUPOBAHUS NPOCTEHIIMX ypaBHEHUM 1-ro mopsaaka. YpaBHEHMs C
pa3IensAoMUMHCS NTepeMeHHbIMU. OTHOPOIHBIE YpaBHEHUs. JINHEHbIE YpaBHEHUS. Y DaBHEHUS
B NOJHBIX AU(depeHnnanax, "HTErpUPYIOIINA MHOKHUTEb.

VYpaBHenust 1-ro mopsiaka, He pa3pelleHHble OTHOCUTENBbHO Npou3BoAHON. Teopema
CYILIECTBOBaHMS M €JUHCTBEHHOCTH penieHus 3agaun Komm. ITpuemsr unterpuposanus. Meron
BBEJICHUS MapaMeTpa.

[Tonsatue o nupdepeHnanTbHbIX YpaBHEHUSX BBICIIETO MOPSIIKA.

Ceenenue nuddepeHnanIbHOr0 ypaBHEHHs N-0ro MopsaKka K cucTeMe N 0OBIKHOBEHHBIX
muddepeHMaIbHbBIX ypaBHeHUH 1-ro mopsanaka. 3amava Komm. Teopema cymiecTBoBaHUS U
€AMHCTBEHHOCTH pemeHus 3aaaun Komm. OOmee pemenue, vactHoe pemieHue. OOmui
UHTETpall.

Pa3znes 16. O0bikHOBeHHbIE TH(depeHInATbHbIE YPABHEHUS 2-T0 MOPSAKA

VYpaBHEHMUsI, JOMYCKAIOLME IOHMKEHHE Nopsaika. [IpueMbl nHTErpUpOBaHusL.



JIluneiinple ypaBHeHHs. PelieHue OJHOPOMHBIX JHMHEHHBIX JU(QepeHInaTbHbIX
ypaBHeHUH 2-TO nopsaka. DyHmaMeHTaIbHas cucTeMa permeHuil. O0miee pemeHrne JTHHEHHOTO
OJHOPOJHOIO YypaBHEHHMs. JIMHENHO He3aBUCUMBbIE pelleHUs. JIMHEHHbIE HEOJMHOPOJIHbIE
ypaBHEeHUs 2-ro mopsaka. Teopema o0 oOuiem perieHud. MeToJ BapHallM MPOU3BOJIbHBIX
MOCTOSIHHBIX JIJIs1 OTBICKAHUS YaCTHOT'O PEIICHHUS.

JlunelHble ypaBHEHHUSI C TOCTOSIHHBIMU Kod(dduuueHtamu. XapakTepuCTHUYECKOe
ypaBHeHHE. OTbICKaHUE OOLIETO PEIIEHUsI OJJHOPOIHOTO JIMHEMHOIO YpaBHEHHUsI 2-TO NOPAIKA C
MOCTOSTHHBIMU KOA((UIMEHTAMH T10 KOPHSAM XapaKTepPUCTHUECKOTro ypaBHeHUs. JluHeiiHbie
HEOJIHOPO/IHbIE YpaBHEHMs. MeETO/ bl OTHICKAHUS YACTHBIX PELLICHUM.

Paznea 17. Ilousitue nuddepeHnaNbLHBIX YPABHEHUH B YACTHBIX NMPON3BOJIHBIX

Omnpenenenre ypaBHEHUS C YaCTHBIMH MTPOM3BOAHBIMU M (popManbHas 3anuck. [lopsmok
ypaBHeHusa. Ormpenenenne pernieHus. OCHOBHBIE YpaBHEHHUS MaTeMaTH4ecKod (u3mku
(BoJIHOBOE, TEIIONPOBOIHOCTH, [lyaccona, Jlamnaca).

5. O0pa3oBarebHble TEXHOJIOTHH, IPUMeHsieMble IIPH 0CBOEHUH THCIUTIMHbI

[Ipu peanu3zanuu pa3iUyHbIX BUJIOB Y4eOHON pabOThI (JIEKIMH, IPAKTUYECKUE 3aHATUS,
caMocTosTelIbHass paboTa) WCHONB3YIOTCA CIEAYIONIME COBPEMEHHBIE 00pa3oBaTelibHbIC
TEXHOJIOTHH:

JEKIIMOHHO-CEMMHAPCKO-3a4€THasl CUCTEMA 00YUEHMUS;
MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH;
IIPOEKTHBIE METO/IbI O0yUEHHUS,
HCCIIeI0BAaTENIbCKUE METO/Ibl B O0yUCHUH;

o npoGieMHoe 00y4YeHHeE.

VYcnenHoe OcBOGHHE MaTepHala Kypca Ipeanojaraet OoOJbIIyI0 CaMOCTOSTENbHYIO
paboTy CTYIOEHTOB M PYKOBOJACTBO 3TOH paboTOW CO CTOpOHBI mpernojaasareneil. Dopmbl
KOHTPOJIS: TPOBEpKa pELIeHHs MPAaKTHUYECKUX 3ajiay, MPOBEICHHE KOHTPOJIBHOW paloThI,
YCTHBIH OITPOC 110 TEMAM Kypca.

B yuebHOM mpolecce mpu peanau3alyd KOMIIETEHTHOCTHOTO IMOJAXOJa UCHOJIb3YIOTCS
AaKTUBHBIE W WHTEPAKTHUBHBIE ()OPMBI MPOBEIACHHUS 3aHITHN: METOJ IMPOEKTOB, METO] MOMCKA
OBICTPBIX pEIIEHUH B IpyIIe, MO3roBOM MTYpM, ydeOHbIE TPYIIIOBbIE JUCKYCCHH.

Ilpu obyuenuu nuy c 0ZPAHUYEHHBIMU 603MONCHOCMAMU 300P06bA U UHEANUOO0E
UCTIOJIb3YIOTCS MOAXO0/IbI, CIIOCOOCTBYIOIINE CO3/IaHHI0 Oe30aphepHOoil 00pa30BaTEIbHON CPebl:

— TEXHOJIOTUU AUPPEepeHInaui U UHIUBUAYAIbHOIO 00yUeHus;

— IPUMEHEHHUE COOTBETCTBYIOIINX METOUK MO paboTe ¢ MHBAIUAAMU;

— MCIIOJIb30BaHME CPEACTB AUCTAHIIMOHHOTO OOIICHUS;

— NIPOBEJICHUE JIOMOJHUTEIbHBIX WHAMBUIYAIbHBIX KOHCYJIbTALMH IO H3y4aeMbIM
TEOPETUYECKUM JUCIUTUINHAM U IPAKTUIECKUM 3aHSATHSIM;

— OKa3aHue MOMOUIM MPU MOJrOTOBKE K MPOMEKYTOUHOM W UTOrOBOM aTTecTaluH, a
TaKke pazpaboTKa OTAENBHOTO ayIuo Kypca JaHHOW TUCIUIUIMHBI, C YIOPOM Ha TIIAaTEIbHOE
pOTroBapuBaHNE HEOOXOAUMBIX (OPMYIL.

[Tpu peanuzaruu yueOHON pabOTHI B popMe JEKIUA UCTIOIB3YIOTCS pa3IndHbIe (OPMBI
BU3yaIM3allMH HArJSHOTO MaTtepuana (MyapTuMmenuitabie npeserrammn MC Power Point).

[IpakTryeckue 3aHATHS MPEAYCMATPUBAIOT IHPOKOE HCITOIB30BAaHHE aKTUBHBIX (HOPM
NPOBEIEHUS 3aHATUN C pa300pOM KOHKPETHBIX CUTYallMid, BOSHHKAIOIIUX IMPU MPAKTUIECKOM
pelleHny 3ajay.

6. Yu4eOHO-MeTOOMYECKOe oO0ecrevyeHne CaMOCTOSITEIbHOH PadoTbl CTYAEHTOB.
OneHouyHble CcpeACTBA IS TEKylIero KOHTPOJISI YCINeBAeMOCTH, IPOMEKYTOYHO
aTTeCTallui 10 U TOraM OCBOCHUA TUCHUIIJIMHDBI «MaTemMaTHKa»

CaMocTosiTeIbHAsI BHeayIUTOPHash PpadoTa CTYICHTOB MpPOBOIUTCI B (opme
U3y4YEHMs U aHaJINM3a JIEKLIMOHHOTO0 MaTepHala, U3y4yeHHs OTIEIbHBIX TEOPETUYECKUX BOIPOCOB
oo npez[naraeMoﬁ JIUTCPATypCE, H0n6opa JOIMOJIHUTCIIbHBIX HMCTOYHUKOB JIsI HU3BJIICUCHUA
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HAYYHO-TEXHUYECKON MH(pOpMAINH, CBSI3aHHOH ¢ MpoOiieMaMy, U3y4aeMbIMU B paMKax JaHHOMN
JUCLMIUIMHBl M CaMOCTOSITENBHOIO pEIIeHHs 3aJad C JaJbHEHIIUM HX pa30opoM WiIH
00CYyXJIEHUEM Ha ayIUTOPHBIX 3aHATHUAX, IOATOTOBKH K IPOMEKYTOUYHOM aTTECTaLUH.

CaMocTosiTe1bHAsi ayIUTOpHast padoTa CTYAEHTOB MPOBOAMTCA B  (opme
CaMOCTOSITEJILHOTO PELICHM 33/1a4 Ha NMPAKTUUYECKUX 3aHATUAX C JAIbHEUIIUM MX pa30opoM U
00CYX/IeHUEM; BBIIIOJHEHHUS KOHTPOJBHBIX pabOT; MOMCKA PELIeHUH NpOOJIEMHBIX CHUTYalUH,
NPEUIOKEHHBIX Ha JIEKIUSAX W MPAKTUYECKHX 3aHATHX; MOMCKA M YCTPAaHEHUS OIIMOOK,
3JI0)KEHHBIX B MPEACTABICHUU MaTepHalla IIPENoAaBaTeIeM W JAONYIIEHHBIX JApPYTUMHU
CTyJICHTaMH.

Texymmii KOHTPOJIb YCBOCHMs IUCLUUIUIMHBI «Maremarnka» NpPOBOIMUTCA B BUJC
YCTHOIO OIlpoCa IO BOIPOCAM TEOPETUYECKOr0 Kypca M IHMCbMEHHOIO KOHTPOJS 3HAHWM.
KoHTponbHbIE BOIPOCH! K pa3lenaM Kypca W NPHUMEpPHbIE BapUaHTHI 3a1ad JUlsl MHCBMEHHOTO
KOHTPOJISI 3HaHUM cojepkarcs B (OHIEC OLEHOYHBIX CPEACTB TEKYIIEro KOHTPOIS U
IIPOMEXKYTOUHOM aTTECTALMM 110 IUCLUIUIMHE.

IIpn wn3ydeHun pucHMIUIMHBL «MareMaTuka» IPEAYCMOTPEHBI CIECAYIOLIUE BHJbI
CaMOCTOSITENIbHON PabOThl 00yYarOIIUXCSL:

e pa30op TEOPETHYECKOro MaTepHasia Mo KOHCIIEKTaM JIEKIIHI B ITOCOOUIM;

® CaMOCTOSITEJIbHOE M3YYCHHE YKAa3aHHBIX TEOPETUYECKHX BOMPOCOB, B YaCTHOCTH,
CaMOCTOSITENIbHOE  JIOKAa3aTeIbCTBO TeOpeM (€CiiM YK€ M3BECTHbl aHAJIOTHYHBIC
JI0KA3aTeNbCTBA JPYTUX TEOPEM);

perieHue 3a1ad o TeMaM MPaKTHUEeCKUX 3aHSATHH;

BBITIOJIHEHHUE M MPOBEPKA JOMAIIHUX 3aJIaHUN MOCIIE KaXI0T0 MPAKTUUYECKOTO 3aHSATHUS,
MOATOTOBKA K KOHTPOJIBHBIM paboTam;

MOATOTOBKA K 9K3aMEHY.

K OoCHOBHBIM yueOHO-METOJMYECKUM CpEICTBAM OO0ECHEUEHHUS] CaMOCTOSTEIbHON paboThI
CTYJIEHTOB OTHOCSTCS pecypchl HayuHol OubOnuorexku CI'Y, 3iekTpoHHbIE Y4eOHO-
MeToAnYecKHe mocodus, npeacraBieHHble Ha caiite CI'Y u apyrue.

Bonpoch! /151 CAMOKOHTPOJISA 3HAHUIT IPH MOAT0OTOBKE CTY/I€HTOB K 3aHATHSIM,
CaMOCTOSITEJILHOMY U3YyYEHHI0 Kypca, K MPOME:KYTOUYHOM aTTecTaluu (IK3aMeHY) B
1-m cemecTpe

Onepanny ClOXEHUsI U YMHOKEHHS MaTPHL], UX CBOWCTBA.
[TepecTanoBKH.
Onpenenureny U UX CBOKCTBA.
OGparHas maTpuIla, €€ BHIYUCICHUE.
Panr matpuiel, ero cBoicTBa U €ro BEIYUCIICHHUE.
Teopema Kponekepa-Kamneniam o COBMECTHOCTH CUCTEMBI TMHEUHBIX YPABHEHHUIA.
Teopema Kpamepa o pemieHun cucTeMbl IMHENHBIX YPAaBHEHUM.
Casi3Hble U cBOOOAHBIE BEKTOPbI. KoOpImHaThl BEKTOpa OTHOCUTENBHO Oa3uca.
[Tpu3HaKy KOJNIMHEAPHOCTH U KOMIUIAHAPHOCTU BEKTOPOB.

. CkansgpHoe Ipou3BeIeHne BEKTOPOB, €r0 CBOWCTBA U MPUIIOKEHUS.

. BeIpaxxeHue ckaJipHOTO POU3BEACHHUS B IPOU3BOJIBHBIX KOOPAUHATAX.

. OpueHTHpOBaHHOE MPOCTPAHCTBO.

. BekTopHOE M cMelaHHOE NPOU3BENEHUs BEKTOPOB. MX CBOMCTBA M BBIpDaXKEHHUS B
KoopauHarax. [Tpunoxenus.

. AQppuHHbBIE, [€KapTOBbI, IMOJSPHbIE CHCTEMBbl KOOpAMHAT Ha IUIOCKOocTH. UXx
npeoOpa3oBaHuUs.

CoNoORARWNE

e e e
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Ac¢dunnable, naekapToBbl, chepuyeckue, UWIMHAPUYECKHE CUCTEMbl KOOpIMHAT B
npocTpaHcTBe. VX npeobpa3zoBaHus.

['padux ypaBHEHUS U ypaBHEHHE (PUTYPHI, CHCTEMA YpaBHEHHUH (DUTYPHI.
Anrebpanueckue GUrypsl 1 UX MOPSAJIOK.

ITapameTrpuueckue ypaBHEHUS.

[Ipsamas Ha mmockoctr. OCHOBHAS T€OpeMa O MPSIMOH.

CrneunanbHble BUAbl yPAaBHEHUHN NPSIMOI.

B3anmHOe pacrosiokeHne AByX NPAMBIX Ha INIOCKOCTH.

PaccrosiHME OT TOYKM 10 IIPSIMOM.

ITnockocTe B mpocTpancTBe. OCHOBHAS TEOpPEMA O IUIOCKOCTH B IIPOCTPAHCTBE.
CrneunanbHble ypaBHEHUS TUIOCKOCTH.

B3anmHOe pacronoxeHue JByxX INIOCKOCTEW B IPOCTPAHCTBE.

PaccrosiHre OT TOUKH /10 MJIOCKOCTH.

[Tpsmas B mpocTpancTBe. OOIIME U KAHOHUYECKHE YPaBHEHUs IPSIMOI B IPOCTPAHCTBE.
B3aumHoe pacnonoxeHue IByX MpsIMbIX B IPOCTPAHCTBE.

PaccTossHME OT TOYKM 10 IPSAMOM B IIPOCTPAHCTBE.

Onmunc, runepbona, napadosna. X kaHOHUYECKHE ypaBHEHHUS.

JlupexTopuanpHble CBOWCTBA d3JUIMIICA, THUMNEPOONbI, Mapaboiabl W UX MOJSPHOE
yYpaBHEHUE.

TeopeMmsbl 00 ypaBHEHHUAX LWIMHIPA U (PUTYPBI BpallleHUs.

JlocTarounblie NPU3HAKY IMIIMHIPA, KOHYCa U (PUTYpHI BpaIlleHHs.

durypsl 2-ro nopsiika B npocTpaHcTse. MccnenoBanue GopMbl 1 pacrosiokeHust GUryp
B IIPOCTPAHCTBE METOJOM ceueHH. VX KaHOHWYECKHE YpaBHEHHUS.
[TpsamonuHeiiHble 00pa3yrolye OAHONOJIOCTHOIO TUIepOosionia U THIepOOIMYECKOro
napabosouna.

MHokecTBa, onepalnnuy HaJ MHOKECTBAMH.

IIpenen mocie10BaTeIbHOCTH.

MoHOTOHHBIE TIOCIIEN0BATENBHOCTH. TeopeMa Beitepirpacca.

Yucno e.

Kpurepnii Komm cxoqumMocTy nociae10BaTeNbHOCTH.

Yucnosol psag. YactuuHas cyMMa, cymMMa 4KMCIIOBOTO psija.

[Tpusnak Komm cxoIuMoCTH psiOB ¢ HEOTPULIATEIbHBIMU WICHAMM.

[Tpusnak lanambepa cXOAMMOCTH PSAJOB C HEOTPULATENbHBIMU YJIEHAMHU.
AOGcConoTHas M YCIIOBHAsI CXOAUMOCTb.

[Tpuznak JleitOHMIIa CXOMUMOCTH 3HAKOUYEPEIYIOIIETOCS psijia.

[Tpusznaku Abens u Jlupuxie cX0AUMOCTH MPOU3BOJIBHBIX YHCIOBBIX PSAOB.
Omnpenenenue npezaena GyHkiuu B Touke mo Komru.

OKBHUBAJICHTHOCTD OIpeieNieHui npenena ¢pyHkuuu B Touke 1no Komm u no Ieitne.
Apudmerndeckue onepanuu Haja QyHKIUAMU U UX TPEIEIb.

[Tpenen cnoxxHOU QYHKIMU.

Kpurepuit Ko cymiecTBoBaHUSI KOHEUHOTO Mpezesia GyHKIIMHN B TOUKE.

IlepBblil 1 BTOPOH 3aMeUaTeIbHBIE IIPEIEIbI.

OnHOCTOpOHHUE TIPEeTbl PYHKITUN B TOUKE.

HenpepbIBHOCTh PYHKITUHN B TOUKE.

Touku pa3pbiBa, UX KJIacCU(PUKALIUS.

Touku pazpbiBa MOHOTOHHOM (DYHKITHH.

@OyHKIMS, HETIpepbIBHAS HA MHOYKECTBE.

Teopema 0 IPOMEXKYTOUHOM 3HAUEHUH (PYHKIIUH, HEMPEPHIBHON HA OTPE3KeE.
IlepBas Teopema Beliepmrpacca.

Bropas Teopema Beliepirpacca.

[IpousBogHas U ee CBOMCTBA.

. AuddepenuupyeMocTs GyHKIIMU B TOUKE, €€ KPUTEPUH.
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63. Auddepenunan GyHKmm.

64. IIpousBoaHAs CIIOXKHOUN (PYHKITUH.

65. [IpousBoaHas 0OpaTHON QYHKITUH.

66. [IpousBogHBIC ATIEMEHTAPHBIX ()YHKIIHA.

67. 'eomerprueckuii 1 HpU3NIECKUN CMBICIIBI TPOU3BOAHOM.

68. OcHoBHBIE TeopeMbl 0 AU depeHupyeMbIx GyHKIHAX: Teopema Depma.

69. OcHOBHBIE TeOpEeMBI 0 U PepeHIPYyEeMbIX GYHKIUAX: Teopema Pois.

70. OcHoBHBIE Teopembl 0 b depeHnrpyeMbIx GyHKIHIX: Teopembl Jlarpanka u Komm.
71. MOHOTOHHOCTH (DYHKITHH.

72. Teopema JlapOy 0 MPOMEKYTOYHOM 3HAYCHHH MTPOU3BOTHOM.

73. ®opmyna Teiinopa ¢ octaTouHbIM WwieHOM B ¢opmax Jlarpanska, Komm, Ileano.
74. Paznoxenue no popmyie Teinopa-Ileano aeMeHTapHBIX (QYHKITUH.

75. HeoOxoamuMoe 1 10CTaTOYHOE YCIOBUS SKCTpeMyMa (DyHKIHH.

Bonpoch! 1J1s1 CAMOKOHTPOJISA 3HAHUI NIPH OATrOTOBKE CTY€HTOB K 3aHATHSM,
CaAMOCTOSITEJIbHOMY H3Y4YEHHMIO Kypca, K IPOMeKYTOYHOM aTTecTauuu (3K3aMeHy)
BO 2-M cemMecTpe

[lepBoobOpaznas. Heonpenenénueplii nHTErpal.

dopmyiia HHTETPUPOBAHUS 10 YACTAM.

WHuTerpupoBanne palioOHaIbHBIX (QYHKIUH.

WHTerpupoBaHue TPUroOHOMETPUYECKUX (QYHKLIUH.

WuTerpupoBanue UpparioHAIBHBIX (DYHKITHIA.

HNurerpupyemocts no Pumany.

PazOuenue orpeska, BepXHUE U HIDKHUE HHTETPATHHBIC CyMMBI.

CBoiicTBa HHTErpaia ¢ NepeMEeHHbIM BEPXHUM MPEAETIOM.

®opmyna HeroTona-JleiiOHuna.

10 Teopemsl 0 cpegHeM 11 uHTErpana Pumana.

11. UaTerprpoBaHue 10 YacTsIM IS OTIPEEIEHHBIX HHTETPAJIOB.

12. 3ameHa nepeMeHHOM B OINpeeIEHHOM UHTErpae.

13. HecoGctBennbie nnTerpaisl. Kputepuit Komm cxoauMocTn HeCOOCTBEHHBIX HHTETPAJIOB.

14. AGcontoTHast U YCIOBHAs CXOAMMOCTh HECOOCTBEHHBIX MHTerpanioB. [IpuzHaku AGens u
Hupuxie.

15. Inomaas KpUBOJIMHEHHOW TPaMElUu.

16. /lnmHa tyru KpUBOA.

17. CBs13p HenpepbIBHOCTH (DYHKIIMU C CYILIECTBOBAaHUEM IIpe/ena.

18. JIBoiiHOW 1 TIOBTOPHBIC TIPE/ICITHI.

19. YacTHble npou3BOIHBIE.

20. Iuddepennupyemsbie B R" pyHximmy.

21. Heo6xoaumble ycrnoBust TudhepeHIpyeMOoCTH.

22. Jloctatounble yciaoBus nuddepeHmpyeMoCcTy.

23. ludbdepenmpoBanme ClOXKHONW (HYHKIIHH.

24. Tndbdepenmman. ['eomerpudeckuit cMbich nuddepeHiuana.

25. TIpou3BojiHAas MO HAMpaBJIEHUIO. ['paueHT.

26. YacTHbIe IPOU3BOIHBIC U U PEPEHIINATBI BBICIIAX ITOPSIKOB.

27. ®opwmyna Teitnopa.

28. JlokanmpHBIN SKCTpeMyM (YHKITUH MHOTHX TIEPEMEHHBIX.

29. HeoOxoaumble yCIOBHsI SKCTpeMyMa (YHKIIMA MHOTHX MIEPEMEHHBIX

30. locraTouHble YCIOBHS SKCTpeMyMa ()YHKIIMA MHOTHX TIEPEMEHHBIX.

31. HesiBHbIE (DyHKITHH.

32. YcnoBHBIN 3KCTpeMyM (PYHKITUA MHOTHX MTEPEMEHHBIX.

33. OmpenesnieHre U CyIMIECTBOBAHKE TBOMHOTO HHTETpaIa.

©CoNo~wWNE
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34. CpoiicTBa ABOMHOIO MHTErpaa.

35. Tlepexom OT IBOMHOTO UHTETpaJia K IOBTOPHOMY.

36. 3ameHa nepeMeHHbIX B JBOWHOM MHTETpaIe.

37. TpoitHoi HHTETpAJL.

38. 3ameHa nepeMeHHbBIX B TPOITHOM HHTErpalie.

39. KpuBonuHeiiHble MHTETpalibl IEPBOro pojia, UX CBOMCTBA.

40. KpuBonuHeitHbIE HHTETPaJIbl BTOPOTO PO/IA, MX CBOWCTBA.

41. ®opmyna ['puHa.

42. TloBepxHOCcTHBIE HHTETrpalibl. CornacoBaHue OPUEHTAIIMH TOBEPXHOCTHU M €€ TPAHUIIBL.

43. ®opmyna Crokca.

44. ®opmyna ["aycca-OcTporpaackoro.

45. Pspg @ypbe B €BKIMI0BOM IPOCTPAHCTBE, MUHUMAILHOCTh €0 YACTUYHBIX CYMM.

46. Tpuronomerpuueckuii psg Oypoe.

47. Ilpencrasnenue GpyHkuuu uaTerpanom dypee.

48. TIpeoOpazoBanue Dypbe.

49. lupdepeHumanbHble ypaBHEHUs IIEpBOro nopsaka. Pemenue ypaBuenus. 3agada Komm.

50. O6miee u yactHOE pemeHus JU(PepeHIHATHHOTO YPAaBHEHHS.

51. YpaBHeHHUs ¢ pa3eNsoUMMUCS TePEMEHHBIMU.

52. Jluneiinbie qudepeHnnanbHbie ypaBHEHHS IEPBOTO MOPSIKA.

53. YpaBHeHus B MONHBIX TuddepeHnmnanax.

54. luddepennmanpaple  ypaBHEHHS BTOPOTO TOPSIKA. YPaBHEHHUS, JOIMYyCKAOIIUE
HOHMXEHUE MOPSIIKA.

55. Jluneiinbie omHOpoAHBIE MU GEepeHIINaTbHBIE YPABHEHUS! BTOPOTO IMOPSIKA.

56. JIuneitnble HeoTHOpPOAHbIE MU depeHIMaTbHbIe YPABHEHUS BTOPOT'O MOPSIKA.

57. Knaccudukanus ypaBHEHUH C YaCTHBIMU IIPOM3BOAHBIMU BTOPOTO MOPSIIKA.

58. Ilpocreiimue 3a1a4u, TPUBOASIINE K YpAaBHEHUSIM IT'MIIepOOIUYECKOT0 THIIA.

59. YpaBHeHUe MONEepevHbIX KoJeOaHui CTPYHBI.

60. YpaBHeHHe NPOIOJIBHBIX KOJIEOaHUH CTEp)KHEH U CTPYH.

61. YpaBHEHHUE dIEKTPUIECKUX KOJIeOaHHId B IPOBOIAX.

62. IIpocreiimue 3a1aun, NPUBOIAIINE K YPAaBHEHUAM MapaOOIN4eCKOro TUIIA.

63. JIuneiinas 3aa4a o pacpoOCTPpaHESHUH TeIlIa.

64. YpaBuenue nuppys3un.

65. YpaBHeHueE TeI1a B IPOCTPAHCTBE.

HpI/IMepbl KOHTPOJIbHBIX 3aJaHuH 1Js NMPOBECACHUA TEKYLICTI0 KOHTPOJISA 110 UTOraM
OCBOCHHUSA JTUCIUIIJINHBI.

KonTpoubnas padora Ne 1

7 6 3 7
3 57 2
1. Boruncnuts onpeaenurens: .
54 3 5
5 6 5 4
2. HccnenoBaTh COBMECTHOCTh U HaTH oOlee pelieHne U OJHO YaCTHOE peIIeHUe

3x, +4x, +x; +2x, =3,
CHCTEMBI ypaBHEHHH: 4 6x; +8x, +2x, +5x, =7,

9x, +12x, +3x, +10x, =13.

3. [IpoBepHTh, YTO BEKTOPHl d =61 +3] — 6k u b=30+ 6]+ 6k MOTYT OBITh
peOpamu Ky0a, HCXOASIIUME U3 OHOW BepiIHbl. HaiiTu TpeTbe pedpo 3Toro Kyoa.
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4. Jlansr mBa Bektopa a(0l) u b(LL0). Haiitu Bexktop € mmmEsl 1,
o - o - T o
HEepHEHANKYISPHBIA BEeKTOpY &, oOpasyrommii ¢ BeKTopoM b yrom 2 HAaIlpaBJICHHBIN TaK,

9TO6BI YIOPSIOYCHHAS TPOiika BEKTOpOB @,D,C MMena monoknTenbHyI0 OPHEHTALIHIO.
5. Hanbl BepumuHbl TpeyroiabHuka A(2;-2), B(3;-5), C(5;7). CocraButh

ypaBHEHHUE TEPICHANKYIISPA, OMYIIEHHOro U3 BepiinHbl C Ha OUCCEKTPUCY BHYTPEHHETO yriia
Npu BepunHe A .

6. JlBe rpaHu KyOa Jiexar Ha INIOCKOCTAX 2X—2Y+2z—-1=0 u 2x—-2y+z+5=0.
Breraucnuts 00beM 3TOTO Kyda.
7. CoctaBuTh ypaBHEHHE MpsAMOM, mpoxonsauiet uepes Touky M(L,-1;2) wu

nepreHMKYISpHOIt BekTopam a( 2;2;3), b(—2;5;0).
2 2

8. Han snmurc E+%:l. Haittu nnuHy ero numamerpa, HaIlpaBICHHOTO 10

OMCCEeKTpHCe KOOPANHATHOTO YIJIa.

KonTtpouabnas pa6ora Ne 2

1. Boruncnuts npenensl GyHKIUI:

4x% +x* —x-5 C X*=3x+2.
5 ; 0) Ilm3—,

oo (x+1)(x? +4) ol xS -1

2—2c0s2x—sin® 2x . g
: ;1) lim(x +sin 2x)"2
X x—1

lim
B) x—0

2. Haiiti ipousBogayo GpyHKmun Y = /1— e 0of

3. MHccrnenoBaTh QyHKIUIO M HAUEPTUTH €€ rpaduk: Y = (X - 6)97

KonTtpoabnas padora Ne 3
1. Haiitu uHTErpabl:

13,..
1) jxln(1+;jdx,

2 J-sm X

2. Haiitu muomaap kaXa0i U3 yactei, Ha KOTopble mapadosna y2 =1-X pas3OuBaer kpyr
x> +y®=1.

3. HaiiTi yacTHBIE IPOU3BOIHBIE IEPBOTO U BTOPOT'O MOPSIKOB (PYHKIIUU
u=x’+y"*.

4. Wccnenosath Ha skcTpemMyM dyHKmmo U = X° + y° —3xy.

KonTtpouabnas pabora Ne 4
1. Ilepexoas K MOJSPHBIM KOOPJIMHATAM, BBIYMCIUTH HHTETPAI

Ljﬁzyzd"dy’rﬂe D={(X, y): xX*+y? sax}.
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2. Haiitu Maccy maacTUHKHU INIOTHOCTU p = X + 2 M OTPAaHUYCHHOM JTUHUAMHU Y = x?,
y=x+2,y=2-x (x>0).

3. BplYMCINTH KPUBOJMHEHHBIA HHTETPAJ IEPBOTO POJIA MO YKa3aHHON KPUBOM: Ixyds, L-—
L

YETBEPTH OKPYKHOCTU X2 + y2 = l, JICKalas B IICPBOM KBaJpaHTC.

4. HaiiTu yacTHOE pelIeHUE YPaBHEHUS (l+ e )yy’ =@”, Y/IOBJIETBOPSAIOLIEE YCIOBUIO

y(0) =1.
5. Haiitu pemenue ypaBaenus y" + Y = 1 , yaosuetBopsitoiee ycinousim Y(0) =2,
COSX
y'(0) =3.

Texylmuii KOHTPOJb OCYILECTBISIETCS B XOJ€ Y4e€OHOro mpolecca U KOHCYJIbTHPOBAHUS
CTYACHTOB, €r0 OCHOBHBIMU (hOpMaMHU SIBIISIFOTCSL:
e 00CYXIeHHE BEIHECEHHBIX B IUIaH CAMOCTOSITEIILHON pabOTHI BOITPOCOB U 3a/1a4;
e pElLICHUE HAa IPAKTUYECKUX 3aHATUAX 33a4 U UX O0CYXKICHHUE;
® BBINOJHEHHUE KOHTPOJIBHBIX pabOT U 00CYX/I€HUE PE3yIbTaTOB;
® ydacTHe B JUCKYCCHH IO MPOOJIEMHBIM TEMaM JUCLMIIIMHBI M OLIEHKA KayecTBa aHAJIN3a
POBEIEHHON aHATMTUYECKON M UCCIIEI0BATENILCKOM paboThI.

@opMOli MPOMEXKYTOUHOM aTTECTALMU B KaXJOM CEMECTpE SBIIAECTCS 5K3aMeH. OK3aMeH
IIPOBOAMTCS B YCTHOH (hopMe B BUJE OTBETOB HA BOIPOCHI OMJIeTa U JIBA JIOMOJHUTENIBHBIX
BOIIPOCA U3 NEPEYHS BOIPOCOB K POMEKYTOYHOM aTTECTALUU.

DK3aMeHalMOHHbIE OUJIETHI JIUIsl IPOBEACHUS IPOMEXYTOUHOM aTTecTaluu B 1-M cemecTpe
IIPUBENICHBI B IPUIIOKEHHUH 1, BO 2-M CEMECTpE - B IPUIIOKEHHUH 2.

IInan camocrosiTe1bHON PadoOTHI
HeBbIpoxk/ieHHbIE MATPHIIBL.
CucreMbl TMHENHBIX YPABHEHUM.
JIeficTBHSI ¢ BEKTOpaMH.
YpaBHEHUS NPSIMOU HA MJIOCKOCTH.
JluHMM BTOpOro NOpsiKa Ha MIIOCKOCTH.
YpaBHEHMS IOBEPXHOCTH U JIMHUS B IPOCTPAHCTBE.
MHoOXxecTBa JEMCTBUTEIbHBIX YUCE.
YucnoBble OCIEN0BATEIBHOCTH.
[TonsiTue pyHKUIMM.
0. Teopus npenemnos.
1. HenpepbIBHOCTh (PYHKIIMH.
12. ludpdepenunpyemMocTs PYHKIIUH OJHOM EPEMEHHOM.
13. UccnenoBanue GyHKIUI ¢ TTOMOIIBIO TPOU3BOTHBIX.
14. HeompenienieHHbIN MHTETpaJL.
15. OnpeneneHHbI HHTETpAJL.
16. ®yHKIMU HECKOJIBKHUX ITEPEMEHHBIX.
17. DxcrpemyMbl QYHKINHN.
18. KpaTtHoe uHTEerpupoBaHue.
19. Apudmernyeckue nelcTBUS ¢ KOMIUIEKCHBIMU YMCIaMU B KOMILJIEKCHOM (popme.
20. UccnenoBanne 4MCIOBBIX PSJIOB HA CXOIUMOCTb.
21. Onpenenenne paguyca CXOAUMOCTH CTETIEHHBIX PSI/IOB.
22. Paznoxxenue ¢ynkuuii B psan Teitnopa u B psg MakinopeHa.
23. UuaTerpupoBanue npoctermmx audepeHnnanbHbIX ypaBHEHUH 1-T0 opsiaka.
24. Ypasuenus Jlarpanxka u Knepo.

RBOoo~NORwNE
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25. Pemenue muddepeHIMaNbHBIX ypaBHEHUH 2-TO TMOpsAAKa METOJOM BapHalUU
MIPOU3BOJILHBIX MOCTOSIHHBIX.
26. OrbpIcKaHHE YACTHBIX peuleHud anpdepeHualbHbIX YpaBHEHHH 2-T0 TOpsAKa ¢
MOCTOSIHHBIMH KO3 (DUILIMEHTaMU METOJOM BapHAalllK IPOU3BOJIBHBIX TOCTOSIHHBIX.
Ilnan npoBeeHUs NPAKTHYECKUX 3aHATHI 0 MaTeMaTuke B 1 ceMecTpe
Tema 1. OcHOBHBbIE NOHATHS JIMHEHHON AJITeOpbI
3anstue 1. [lonarue marpunel. Onepauuu Hajg Matpunamu. [4, 4.1, .1V, § 2].
3anarue 2. Onpenenutens. CBoicTBa ompeaenuTesnei. Boluncienune omnpeaenuTeneit
TpeThero mnopsaka. PasnmoxxeHue ompenenuTess MO 3JIeMeHTaM cTpok(ctondios). OOpaTHas
matpuna. ([3, rin.4, §1], [4, 4.1, .1V, §1]).
3anstre 3. Cuctemsl TMHEHWHBIX anreOpandeckux ypaBaenuii (CJIAY). Meron Kpamepa
pemerust CJIAY. Matpuunsiii Mmeton pemenust CJIAY. ([3, rn4, §2], [4, 4.1, .1V, §2]).
3anstue 4. Uccnenosanne CJIAY. Meton I'aycca pemenus CJIAY. [4, 4.1, tin.lV, §2,
§6].
Tema 2. MeToa koopauHaT
3anarue 5. [IpsmoyronpHas cuctemMa KOOpPAMHAT Ha IUIOCKOCTH M B IPOCTPAHCTBE.
[IpeoOpa3zoBaHre MpsIMOYTOJILHOM CHUCTEMbI KOOpAMHAT (MapajielbHbIA IEPEHOC U MOBOPOT).
([3, .1 §3,816], [4,u.l, rn.l, §1]).
Tema 3. OcHOBBI BeKTOPHOIi aJiredpbl.
3anstue 6. [lonstue BekTopa. Onepauuu Haa BekTopamu. [3, rin.2, §1].
3ansatue 7-9. Koopamuatel BekTopa. Omepammu Hal BEKTOPaMH, 33JaHHBIMH CBOUMH
koopauHaTtamu. ([3, 1.2, §2-§5], [4, 4.1, ro 11, §§2-3]).
Tema 4. OcHOBHBbIE TOHATHS AHAJMTHYECKOI reOMeTPHHU HA MJIOCKOCTH
3anstue 10-11. YpaBuenue nunuu. [Ipsamas Ha niockoctr. Buael ypaBHeHU npsiMoid Ha
IUIOCKOCTH. B3aumHoe pacrosoxeHnne IpsMbIx Ha mIockocTu. [Tydok mpsimbix. ([3, rn. 1, §§4-7],
[4, 4.1, r.1, §2]).
3ansatue 12-14. Jlunum BTOporo mnopsiaka. OkpyxkHocTh. KaHoHMYeckue ypaBHEHUs
aIuIMIICca, TUIep0obl, mapabdosnsr. ([3, rn. 1, §§8-11], [4, 4.1, r.1, §3]).
Tema 5. OcHOBHBIE NOHATHS AHAJIMTHYECKOI reOMeTPHHU B IPOCTPAHCTBeE.
3anstue 15. Ilnockocts. Buabl ypaBHeHMIl IUlOCKOCTH. B3anMHOe pacnoiiokeHue
MJI0CKOCTEH B mpocTpaHcTBe. CBsizka miiockoctedd. ([3, rin.3, §1-§2], [4, u.1, rm.Ill, §1]).
3ansatue 16. [Ipsmas B npoctpancTBe. Bupl ypaBHeHUs nmpsMoil B mpoctpaHcTse. ([3,
.3, §3], [4, u.1, r.1l, §1]).
3anstue 17. B3auMHOE pacnosiokeHue NpsAMOM U IJIOCKOCTH B IpocTpaHcTse. ([3, 1.3,
§4], [4, u.1, ra 111, §17).
Tema 6. ®yHKkuus 0OAHON HE3aBMCUMOM NEePEMEHHOM.
3ansTue 18-19. Uucnossie MOCJIEIOBATEILHOCTH. CBoiicTBa  YHCIJIOBBIX
MOCJIE0BATEIBHOCTEN. beckoneuno-manbie " 0eCcKOHEeuHO-00IbIIHe YHCIIOBBIE
nocjeIoBaTebHOCTH. [Ipeies YucioBoi mocieaoBatensuoctu. [3, ri.5, §§1-2].
3ansatue 20-21. Tlomstue ¢yukuu. CrocoObsl 3amanus ¢GyHKuu. [Ipocteitmme
(GyHKIIMOHAJIbHbIE 3aBUCUMOCTU. DileMeHTapHble QyHKIMH, ux rpaduku. [Ipenen ¢pyHkum Ha
6eckoneunoctu. llpenen ¢ynkumm B Touke. Ilpemen ¢ynkumm cnpaBa B Touke. Ilpexen
byHkimu crnesa B Touke. [4, u.1, r. VI, §§1-4].
3ansatue 22. beckoHeyHo Oonblne GyHKIUU U OecKoHeuHO Majble (yHKIuU. [lepBbiit
3aMmedarenbHbIi penen. ([3, r.5, §4], [4, 1.1, rn.VI, § 4]).
3anstue 23. Bropoii 3ameuarensHblit penen. ([3, ri.5, §10], [4, 4.1, tn.VI, § 4]).
3anstue 24. CpaBHeHue O0eckoHeuHO Manblx QyHkiuid. HempepwiBHOCTH PyHKIHH. ([3,
.5, §7], [4, 4.1, VI, §§5-6]).
KonTponbnas pabora.
3anatue 25 . IlpomsBomHas ¢GyHKIMH OAHOM niepeMeHHOH. ['eomerpuueckuit u
MEXaHWYECKUM CMBICH Mpou3BoHON. OcHOBHBIC TIpaBuia nuddepeniuposanus. ([3, r.6, § 1],
[4, 4.1, tn.VII, §1]).
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3anstue 26 . [IpousBoanas cnoxkunoit Gpyukuuu. ([3, r.6, §2,§§5-6, §8], [4, 4.1, rn.VII,

§1D).

3ansatue 27 . HesBuble QyHkuuu u ux aupdepeHnupyeMocts. [Ipon3BogHbIE BBHICIINX
nopsiakoB. ([3, ri1.6, §§9-10], [4, 1.1, rn.VII, §1]).

3ansatue 28. J[uddepennman u ero reomerpuueckuii  cmbicia.  [IpuMeneHue
nuddepennuana Kk mpuOIMKeHHBIM BerauciaeHusM. ([3, 1.6, §11], [4, 4.1, r.VII, §1]).

3ansarue 29. luddepernnanst BRICINUX TOPIIKOB. DyHKINHU, 33JaHHBIC TAPAMETPHUUCCKU
[3, 1.6, §12].

3anstue 30. [IpaBuno Jlonurans. ([3, rn.7, §3], [4, 4.1, . VII, §2]).

3anstue 31. IlpwioxkeHue NMPOM3BOTHOM K HCCICIOBAHUIO (DYHKIIMH W TMOCTPOSHUIO
rpaduKoB (IKCTPEMyMBbI, TOUKH reperudoB). ([3, rr.7, §§4-6], [4, u.1, tn.VII, §2]).

Tema 7. ®yHKUMSI MHOTHX HE3aBUCHMbIX IlepeMEeHHbIX.

3ansarue 31. [lonsaTue GyHKIMN HECKOJIBKUX apryMeHTOB. DYHKIIUH IBYX NEPEMEHHBIX.
I'paduk dyHknum AByx nepemeHHbiX. [Ipeaen pyHkuuu nByX nepeMeHHBIX. HempepbsIBHOCTH
¢ynkumu. Toukm paspeiBa. YacTHble nTpou3BOAHBIC. YacTHBIE MPOWU3BOAHBIE BBICIIMX
nopsankoB. [lomnbit  muddepenuman. I[lomnoe mpupamenue. IlpunoxxkeHue MOIHOTO
muddepernmana K npudamkeHHbM Berancienusm ([3, rn. 11, §§1-2, §6], [4, 4.1, tn.VIII, §§1-
2].

3ansarue 32. uddepenuupoBanue cinoxubix ¢yHkuuid. uddepeHnmpoBanne HeSBHBIX
dbyukuuii. [IpousBonnas no Hampasienuto. ['paauent. ([3, ri.11, §§4-5], [4, u.1, . VI, §2]).

3anatue 33-34. KacarenpHasi IJIOCKOCTh W HOPMalbh K IOBEPXHOCTH. OKCTPEMyM
byHKIMI ABYX nepeMeHHbIX. HeoOXonuMblii MpU3HAK CYHIECTBOBAHHUS JKCTPEMyMa.
Joctatounbie yCIIOBUS JKCTpeMyMma. YCIOBHBIM 3KcTpemMyM. HaumOosbliee u HauMeHbIee
3HaueHue QYHKIMK ABYX mepeMeHHbix. ([3, r.11, §10] [4, 4.1, ta.VIII, §§3-4]).

Inan npoBeneHus MPAKTHYECKUX 3aHATHI 10 MaTeMaTHKe BO 2 ceMecTpe

Tema 1. OCHOBBI HHTETPAJILHOI0 HCYHMCICHHSA

3anstue 1-2. Heonpenenennslii uHTErpaj, neppooodpazHas. CBOHCTBAa HEOMPEIETECHHOTO
uHTerpana. OCHOBHBIE METOAbl MHTEIPUPOBAHUS (METOMBI PA3JI0KEHHUsSI, 3aMEHBI TIEPEMEHHBIX,
WHTErpupoBaHue 1o yactsam). ([3, .8, §§1-2], [4, u.1, . 1X, §1]).

3anstue 3-4 . IHTerpupoBaHue pallnoHaNbHBIX apooeil. ([3, ri.8, §3, §6], [4, u.1, rn.1X,

§2)).

3anatue 5 . VHTerpupoBaHue uppanuoHaidbHbIX (yHkumi. ([3, .8, §3, §6], [4, u.l,
r.lX, §2]).

3anatue 6. IHTEerpupoBaHre TPUTOHOMETPUUECKUX U UpPpaAlMOHAIBHBIX (yHKUMH. ([3,
.8, §5, §71, [4, 4.1, r.1X, §§3-4]).

3anstue 7 . Onpenenennsiii uaTerpan. @opmyna Hetotona-Jleitonuna. ([3, rn.9, §1], [4,
4.1, X, §1]).

3anatue 8 . IlpunoxkeHue oOIpeneNeHHOrO0 HWHTErpana: BbIUUCIEHHE oObema Tena
BpaIleHus], IJIUHBI IyTU KPUBOM, TUTOMIAAN MOBEPXHOCTH BparieHus. [3, .9, §§2-5], [4, 4.1,
ril, §§3-6].

3anstue 9. HecoocTBennnie unaTerpansl. ([3, 1.9, §7], [4, 1.1, . X, §2]).

3ansatue 10. 3anmaya, npuBopsmas K JBOMHOMY wuHTerpairy. CBOHCTBa JBOHHOIO
UHTerpasa. Beraucienue B 1ekapTOBOM U B MOJSPHON cucTeMe koopauHar [4, 4.2, . |, §§1-6].

3ansatue 11. KpuBonuneiinpie wuntTerpansl 1 poxa. CsoiictBa. Brruncnenue.
KpuBonuneiinbie naterpaist 2 pona. Coiictsa. Beruncnenue. [4, 4.2, ri.ll, §§1-2].

Tema 2. OcHOBHBIC MOHATHS KOMILIEKCHBIX YHCEJ

3ansTHE 12-13. Anrebpanyeckas, reoMeTpuyecKas, TPUTOHOMETpUYECKAs,
nokasaresbHas (POpMbI KOMILIEKCHOTO yncia. JledcTBUs HaJl KOMIUIEKCHBIMU ynciaamu [4, T 111,
§ 7]

Tema 3. Pemienune OZ1Y.

3anarue 14. [IpueMbl MHTErPUPOBAHUS YPABHEHUHN C PA3ICISIONIMMUCS MMEPEMEHHBIMU.
Pemenue 3agaun Komu [3, rn.12, § 2].
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3anarue 15. PemeHue OAHOPOAHBIX ypaBHEHMiIl. PelieHune ypaBHEHUH B TOJHBIX
muddepennuanax. Marerpupyrommii MEOX)UTENb. [IpuBenenne OJlY k ypaBHEHHIO B MOJHBIX
muddepennmanax [3, .12, §3, §5].

3ansarue 16. Metopl pelieHus JMHEUHbIX ypaBHeHU# 1-ro nopsaka [3, .12, § 3].

3ansatue 17. YpaBHeHus 1-ro mopsiika, HE pa3pelleHHbIE OTHOCUTEJIBHO MPOU3BOAHOM.
[Ipuemsbl unTerprpoBanus. Mero BBeaeHus napamerpa [3, ri.12, § 6].

3anatue 18. [uddepeHnmansaple ypaBHEHUS BBICIIMX TOPSAKOB, JOMYCKAIOIIHNE
noHwkeHue nopsaka. [Ipuemsr unterpupoBanus. [3, rin.12, §7].

3ansatue 19. Pemenue oaHOPOMHBIX JMHEHHBIX AM(pQepeHnnanbHbIX ypaBHEHHH 2-TO
nopsiika. JInHelHble HEOHOPOAHBIE YPABHEHUS 2-T0 NopsaKa. Meron Bapualiy MPOU3BOJIBHBIX
MOCTOSIHHBIX. [3, 171.12, §8].

3anstue  20. JluHelHBle  ypaBHEHHMsT C  TOCTOSHHBIMH KO3 duImeHTamu.
Xapakrepuctuueckoe ypaBHeHHe. OTBICKaHHE OOIIEro pemeHHsl JIMHEHHOTO OJHOPOIHOTO
ypaBHEHMsI 2-TO MOPSJIKAa C MOCTOSIHHBIMU KO3(pPHULIMEHTaMU MO KOPHIM XapaKTepUCTHYECKOTO
ypaBHeHwus [3, r1.12, §8].

3anstue 21. JluHeliHble HEOAHOPOIHBIE ypaBHEHMs. OTBICKAHME YACTHBIX PEIICHUI
Qg epeHInaIbHbBIX ypaBHEHUH 2-TO TOPSIIKAa C TOCTOSHHBIMH KOA((HUIMEHTAMH IO BHIY
MIPaBOM YacTH ypaBHEHUs (METOJ HeompeaeieHHbIX koaddunuenTos) [3, rn.12, §9].

3anstue 22. MeToJl Bapualuy MPOU3BOJIBHOTO MOCTOSIHHOTO JUIsl HAXOXKJEHUS OO0IIEro
pelleHusT HEOJHOPOJHOIO JIMHEMHOrO YpaBHEHMs 2-T0 IOpsAJKAa C  IOCTOSHHBIMU
kodpurmentamu [3, rr.12, §9].

3anstue 23. Pemenue cucreMm audQepeHInaIbHbIX YpaBHEHUH METOJOM HCKIIOUEHHS
[3, .12, §12].

Tema 4. Paapbl.

3anstue 24-25. Yucnoseie psabl. Yactuunas cymma psnpa. [loHsiTue CXOIUMOCTH.
CaoiicTBa uncnoBsIX psgoB. Heo6xoaumelii npusHak cxonumoct. Kpurepuit Komm. Ipusnaku
Hupuxne u AOens. Ilpu3Haku CXOOUMOCTH 3HAKOIOJOXKUTEIbHBIX PSAAOB. AOCOIIOTHO
cxogsmuecs psaabl. [Ipu3Hak cXoIMMOCTH 3HaKOUYEPEAYIOIUXCS paaoB [3, ri.14, § 1].

3anstue 26. OyHkiuoHanbHbIe psaabl. OnpeneneHue 00JacTu cxoauMocTu. PaBHomepHast
cxonumocth. Kputepuit Komm u mnpusHaku paBHOMepHOM cxoaumoctu (Beliepmrpacca,
Hupuxine, Abens). CBoiicTBa paBHOMEPHO CXOJALINXCS PSIIOB.

3ansatue 27-28. CreneHHble psabl. Beiuncnenuwe paauyca cxogumoctu. Ilounennoe
nuddepeHipoBanne U nHTerpupoBanue [3, rin.14, §2-3].

3ansatue 29-30. Psnper Teismopa m MakiopeHa. BpluncieHne OCTaTOYHOrO YJIECHA.
Paznoxxenue pynkmuit B psix Terimopa u Makinopena [3, ri.14, § 4-5, §7].

3anatue 30-31. Paapr @ypoe. Omnpenenenue KodQQPHUIMEHTOB TPUTOHOMETPUYECKOTO
psana. Psanpt @ypbe i 4eTHBIX U HeueTHbIX QyHKuui. Pasnoxenue pynkuuit B psn Oypoe [3,
.14, § 4-5, §7].

7. JlaHHbIe /151 y4eTa ycrneBaeMocTH cTyaeHToB B BAPC
Tabmuma 1.1 Tabnuia MaKCUMaIBHBIX OAJIJIOB 1O BUAAM Y4eOHOM e TEIbHOCTH.

' 2 3 4 5 6 7 8 9
Jpyrue
JIaboparo |[Ipaktuye |Camocrosite | ABTOMaTH3UP ;)HY;H [1pomexcyT
Cemectp |Jlexkunu| pHbIE CKHE JIbHAA OBaHHOE yueOHOU OuHAA  proro
3aHATHUA | 3aHATHS | pPaboTa  |[TECTUPOBAHME|JESTEIBHO artectatu
CTH A
1 10 0 20 10 0 20 40 100
2 10 0 20 10 0 20 40 100
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IIporpamma oneHuBaHus y4eOHOM AesAITEJHLHOCTH CTyeHTa B 1 cemecTpe

Jlekuu
[TocemaemMocTh, aKTUBHOCTH U Ap. 3a ofuH cemecTp — ot 0 g0 10 Gamos.

JladopaTopHbIe 3aHATHS
He npegycmotrpensl.

IIpakTHyecKkue 3aHATHA
HOCCH_IaeMOCTB, AKTHUBHOCTbB (OTBCTI)I C MCECTa, pa60Ta y I[OCKI/I), CaMOCTOATCIBHOC

peleHue 3aad B ayaAuTopun orennBaetcs ot 0 1o 20 6amios.

CamocrosiTeibHasi padoTa
HpaBI/IHBHOC BBIIIOJIHCHHUEC JOMAIIHHUX Sa,I[aHI/Iﬁ U OTBCTHI B IIPOLECCE YCTHOI'O OIIPOCa

ouennsarorcs or 0 1o 10 6ayuios.

ABTOMATH3UPOBAHHOE TECTUPOBAHME
He npenycMoTpeHsl.

Jlpyrue BUabl Y4eOHOM IeITEJIbHOCTH
Bce npyrue Buzpl aestensHOCTH oneHuBar0TCs ot 0 10 20 Gaios.

IIpomexxyrounas arrectanus — ot 0 mo 40 OatoB
[TpomesxyToUuHas aTTecTanus CTYACHTOB IIPOBOJIUTCS B BUIIE dKk3amenda. IIpu mpoBeaeHUN

IIPOMEKYTOUHOM aTTECTALUU:

OTBET Ha «OTJIMYHOY» OIleHHBaeTcs ot 35 1o 40 Gaos;
OTBET Ha «XOPOIIIO» OLIEHUBAETCS OT 25 110 34 6aIoB;
OTBET Ha «yIOBIETBOPUTEIBbHO» orleHnBaeTcs oT 20 10 24 6amnnos;
OTBET Ha «HEY/I0BJIETBOPUTENIbHO» olleHuBaercs oT 0 1o 19 Oamnos

Takum o00pa3zoMm, MakCHMalabHO BO3MOXKHAasi CyMMa OayuloB 3a Bc€ BHJbI y4eOHOM

ACATCIIBHOCTH CTYACHTA 3a 1 CEMCCTP MO JUCHUIIIINHC «Matematukay coctapisget 100 0amos.

Tabmuua 2.2 Tabmuua mnepecyera MOMYYEHHOW CTYAEHTOM CYMMBI OajuloOB 10
JHMCIUIITHHE «MaTeMaTHKa» B OIIEHKY (9K3aMeH):

OoJtee 85 GaIoB

«OTIHUYHO»

or 76 no 84 GayuioB

«XOpOILLIO»

ot 60 1o 75 6an10B

«YHAOBJICTBOPUTCIIBHO»

MeHbIre 60 0ayuIoB

«HCYOOBJICTBOPUTECIILHO»

IIporpamMmma oueHuBaHMSA Y4eOHOM AeATEIbLHOCTH CTYAEHTA BO 2 ceMecTpe

Jleknmuu

[TocemaemocTh, aKTUBHOCTH U JAp. 32 ofuH cemecTp — ot 0 10 10 Gamos.

JlabopaTopHbIe 3aHATHS
He npegycMmoTpensl.

19



IIpakTuyeckue 3aHATHS
[TocemaemocTh, aKTUBHOCTH (OTBETHI C MecTa, paboTa y JOCKH), CaMOCTOSTEIHLHOE
peleHne 3agad B ayauTopun oriennBaetcs ot 0 1o 20 6aos.

CaMocTosiTeJIbHAg padoTa
[TpaBHUIbHOE BBIMOJHEHHE JOMAIIHHMX 3aJaHHil U OTBETHI B MPOIECCE YCTHOTO OMpoca
ouennsarorcs ot 0 1o 10 6aymios.

ABTOMATH3HPOBAHHOE TECTUPOBAHUE
He npenycMmoTtpeHsl.

JIpyrue BHALI YYeOHOH NeATeJLHOCTH
Bce npyrue Buzpl aestensHocTH oneHuBaroTes ot 0 10 20 Gaios.

IIpome:kyrounas arrecramus — ot 0 1o 40 6anioB

[IpomexyTouHas aTTecTalus CTyI€HTOB MPOBOJUTCS B BUJE dKk3ameHa. Ilpu mpoBeneHnu
IIPOMEKYTOUYHOM aTTECTALUU:

OTBET Ha «OTIMYHOY» OlLleHHUBaeTcs oT 35 1o 40 6aiios;

OTBET Ha «XOPOIIIO» OLIEHUBAETCS OT 25 110 34 6aIoB;

OTBET Ha «yIOBJIETBOPUTEIBbHO» OlleHHBaeTcs oT 20 10 24 6anos;

OTBET Ha «HEY/I0BJIETBOPUTENIbHO» olleHuBaercs ot 0 1o 19 Oamios

Takum 00pa3oM, MakCMMalbHO BO3MOXKHasi CymMMa OajulOB 3a BCE BHIBI y4eOHOI
NeSITeIbHOCTH CTYAEHTA 3a 2 ceMecTp 1o aucuuiuinHe «Maremaruka» coctasiser 100 Gaios.

Tabmuua 2.2 Tabmuua mnepecyera TMOMYYEHHOW CTYAEHTOM CYMMBI OajulOB 10
micuuruinHe «MareMaTHKay B OLEHKY (9K3aMeH):

6onee 85 6anos «OTJIMYHO»

oT 76 no 84 6anoB «XOPOIIIO»

ot 60 1o 75 6annoB «YAOBIETBOPUTEIHHO»
MeHbI1e 60 6aioB «HEY/I0BJIETBOPUTEIHLHO
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8. YueOHo-meroauyeckoe H  uHpopMaumoHHOe obecnedeHHe AUCHUILIMHBI
«Maremarnkan:

a) iumepamypa:

1. Jemugosuy b.I1., Kynpssue B.A. Kparkuii kypc BbIClIeH MaTeMaTHKH: yueO. )
nocobue st By30B - M. : Actpenb :ACT, 2007. -654 c. - ISBN 5-17-004601-4. A974857-OX®, -
A974858-OXD (329k3).

2. Ilucemennsrit J1.T. Koncnekr nekuuit no Beicieit marematuke [B 2 4.] - M.: Alipuc- | -
[Ipecc, 2008 - .279 ¢. - ISBN 978-5-8112-2922-4. A914122-OX®d, A914123-OXD, A914124-
OX®, A914125-OXD, A914126-OXD, A914127-OXD (645K3).

3. Harancon W.I1. Kparkuit kypc Boicmeit marematuku - Mocksa:Jlanb, 2009.-736¢.—
ISBN 978-5-8114-0123-9 : http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=283

SV A4

B) nporpammuoe obecrievenne n Uurepuer-pecypesr:

./quenzuolmoe npocpammHoe obecneuenue:

1. onepanmonnas cucrema Windows 7, nim 0oJiee 1103/1Hsisi BEpCHs
2. Microsoft Office Word,

3. Microsoft Office Exel,

4. Microsoft Office PowerPoint.

Humepnem-pecypcor:
1. http://lib.mexmat.ru

9. MarepuaiibHO-TeXHHYeCKOe o0ecniedeHne ANCUHIIMABI «MaTemaTnka»

Jlns nposeaenus 3aHsaTHi no gucuMiimHe «Marematukay, IpelycMOTPEHHOH yueOHbIM
wianoM OOIl, umeercss HeoOxoamMmas MaTepuaibHO-TeXHUYeckass 0asza, COOTBETCTBYIOLIAs
JICUCTBYIOIIMM CAHUTAPHBIM M IIPOTUBOIOXKAPHBIM MIPABHIIAM U HOPMaM:

— CHEUMAIM3UPOBAHHBIC KJIACCHI, IPEJHA3HAYEHHBIC JUIS TPOBEJACHHUS IPAKTUUECKUX
3AHSTHH,

— OnbmoTeunpiit GoH/I, YKOMILICKTOBAHHBIA MEYaTHBIMU H3/IaHUSIMH, TIEPEYUCIICHHBIMH
B pazjieiie 8:

— crenMalibHO  000pY/IOBaHHBIE — MOMEINEHHS  JUIS  CAMOCTOSITEILHOW — paboThI
00yHaloIMXCH ¢ KOMIIBIOTEPHBIM 000PY/I0BAHUEM U JIOCTYIIOM K ceTh MHTepHeT.

[Iporpamma cocrasiiena B cootseTcTBUH ¢ TpeboBanusimu PI'OC BO no nanpasieHHIO
04.03.01 Xummusi ¥ npopwio MOATOTOBKH «AHAJINTHYECKAST XHMHS M XHMHYECKasi
IKCHEPTH3AY. «XHUMHH HH3KO- H BBICOKOMOJIEKY/ISIDHBIX OPraHHYeCKHX BelecTB»,
«@u3Hueckast XUMHD)

ABTOp .
JIOLIEHT A M.I1.Muchuk

v

[Iporpamma ono6pena Ha 3acelanuu Kadepbl MATEMAaTHYECKOH YdKOHOMHKH NPOTOKOJI
Ne 18 or 5 man 2019r.
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Ipunoxxkenue
Y4eOHO-MeTOAMYECKOEe U MHPOPMALIMOHHOE o0ecniedeHne JUCHUITUHbI

Pexomennyemas nureparypa:

1. Munopckuii, B.II. CoopHuk 3agau no Bbiciiell maremaruke [Tekct]: yd. mocobue
/B.I1.Munopckuii, 15-¢ u3n.-M.: ®us.-mat. aut., 2006.-336¢c. —ISBN 5-94052-105-3 (B mep.).
A966707-OXD-Y3-4, ®(666708-OXD-U3-4.

2. Jlanko ILE., ITonmoB A.I'., KoxeBaukoBa T.JI. B 2 u4.: Bricmas maremaTuka B
yIpakKHEeHUX U 3a/1a4ax: Y4el. mocodue st By30B. M.: Beicmas mkona, 2002.

3. baspurn N.U. KpaTkmii Kypc BbICIIEH MaTEMaTHKH JJII XUMHKO-OMOJIOTHYECKUX H
MEIUIIMHCKUX creruansHoctei - M.: ®U3MATIINUT, 2003. - 326 c¢. — ISBN 5-9221-0334-2.
A962234-OXD, A962235-OXD, A962236-OXD (103k3).

4. AnodpukoBa H.C., Copokuna O.B. Meron koopauHaT. BBeneHune B BEKTOPHYIO
anrebpy, @I'BOY  BIIO  “CaparoBckuifi  TOCYJapCTBEHHBI  YHHBEPCUTET  HUM.
H.T".Yepubimenckoro”.-Caparos:[6.1.], 2012. http://elibrary.squ.ru/uch_lit/682.pdf

5. Mucauk M.IL., Copokuna O.B. Hekoropble MeTOABI pEIICHHs] CUCTEM JIMHEHHBIX
anreOpanyeckunx ypaHenuit, ®I'BOY BIIO “CapatoBckuii ToCyqapCTBEHHbBIH YHUBEPCUTET M.
H.I".YepnsimeBckoro”.-Caparo:[0.u.], 2013. http://elibrary.squ.ru/uch_lit/696.pdf

6. Ano¢ppuxoBa H.C., Copoxuna O.B., Benenue B aHAIMTHYECKYIO TEOMETPUIO Ha
mwiockocty, ®I'BOY  BIIO  “CapaToBckuii  roCyJapCTBEHHBII  YHHUBEPCUTET  HM.
H.T".Yepubimenckoro”.-Caparos:[6.1.], 2013. http://elibrary.squ.ru/uch_lit/700.pdf

7. AnodpukoBa H.C., Copoxkuna O.B., BBenenue B aHaIUTHYECKYI0 T€OMETPHUIO B
npoctpanctBe, @DPI'BOY BIIO “CaparoBckuil rocyaapCTBEHHBI  YHUBEPCUTET  UM.
H.I".Yepnsimesckoro”.-Caparos:[06.1.], 2013. http://elibrary.squ.ru/uch_lit/718.pdf

8. Copokuna O.B., OcHoBbl guddepeHINATEHOT0 HWCYUCICHUS (QYHKIHUNA OJTHON
HE3aBUCUMON TepeMeHHOW [DIeKTpOHHBIM pecypc]: ydeOHoe mocoOue [Uisi CTYACHTOB
HemaTemaTtuyeckux HampasieHui noarotoBku/ O.B.Copoxuna; ®I'BOY BIIO CapatoBckuit
rocynapcTBeHHbI  yHUBepcuteT wuM. H.I.Uepnsimesckoro”.-Caparto:[6.u.], 2015-84 c.
bubnuorp.: €.84 (6 Ha3s.)-b.u. ID=1368 http://elibrary.squ.ru/uch_lit/1368.pdf

9. Copokuna O.B., HuterpupoBanue QyHKIUH [DneKTpoHHBIH pecypc]: yueOHoe
nocoOue nJisi CTYACHTOB HeMareMarthueckux Hampasienuit mnoarotoBku/ O.B.Copokuna;
®I'bOY BIIO CaparoBckuii rocynapcTBeHHbIM yHuBepcureT uM. H.I.Uepnslmesckoro”.-
CapatoB:[6.11.], 2015-84 c. bubnuorp.: c.84 (6 Ha3B.)-b.11. ID=1218
http://elibrary.squ.ru/uch_lit/1218.pdf

10. Copoxuna O.B., Penenne oObIKHOBEHHBIX UG pepeHIInaNbHBIX YPaBHEHUH
[DnexkTpoHHBIH pecypc]: yueOHOe mocoOue s CTYACHTOB HEMaTeMaTUYECKUX HAMPaBICHHA
noarotoBku/ O.B.Copokuna; ®I'BOY BITO CapaTtoBckuii rocyaapCTBEHHBIM YHUBEPCUTET UM.
H.TI".Yepusbimesckoro”.-Capatos:[0.1.], 2014-65 c¢. bubnuorp.: €.65 (6 Ha3s.)-b.1i. ID=1120
http://elibrary.squ.ru/uch_lit/1120.pdf
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