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1. ey ocBOeHUsI AUCHUIIIMHBI

Henbto npenogaBanus Kypca «MaTtemaTukay BJISETCS U3YUYEHHE TEOPETUUYECKHX OCHOB
BbICIICH  anreOpbl, AHATUTHYECKOW TEOMETPUHM, MaTEeMaTU4YeCKOTO aHajiu3a, TEOpPHH
maddepeHInanbHbIX YpaBHEHUH, HEOOXOJUMBIX ISl Pa3BUTHUS TOYHOTO JIOTUYECKOTO HAYYHOTO
MBIIUICHUS,, HAaBBIKOB CaMOOOY4YEeHHsT M JAJIbHEHIIEero MOHMMAaHHUs TNPO(ecCHOHATbHBIX
JUCLMIUINH, COOTBETCTBYIOIINX HamnpasiieHuto noarotoBku 04.03.01 «Xumusi».

2.Mecto qucuuminnbl B crpykrype OOII 6akanaBpuara

JucnumimHaa «MaTeMmaTuka» OTHOCHTCS K o0s3aTeabHOol dyacTu bioka 1 «/luciurinabl
(Momymu)» yuebHoro turana OOIl mo wHanpaBinenmtoo 04.03.01 Xwumws, mnpoduiio
«AHAIMTHYECKAs. XUMUS U XUMHYECKast SKCIIEPTHU3a» U Ha €€ U3ydeHHEe OTBOAMUTCS 12 3aueTHBIX
enunul, 432 yaca. CorjnacHo ydyeOHOMY IUJIaHY HaIlpaBJIC€HHUS U NMPO(UIIsS MOATOTOBKH Kype
yutaercs B 1 U 2 ceMecTpax M 1O pe3ylbTaTaM OCBOEHHS Kypca MPOBOJIUTCS 3K3aMEH B KOHIIE
Ka)KJIOTO ceMecTpa.

N3noxxeHrne 0CHOB JAHHOTO Kypca ONMUpPAETCs HAa 3HAHUS OCHOB MAaTeMAaTHKH B oObeme
CpeIHEH IIKOJIbI: pelIeHHEe YpPaBHEHHM M CUCTEM aireOpanyecKkux ypaBHEHUH, IEMCTBUS C
anreOpanyeckUMM ¥ TPUTOHOMETPUYECKUMHU  BBIDAKEHUSIMU, TIOHATHE U  CBOICTBa
AIIEMEHTapHBIX PYHKIUH.

Jlormueckn © CcOOepKAaTeIbHO-METONVYECKH JIaHHAs JUCLHUIUIMHA B3aUMOCBSI3aHA C
0a30BbIMU JUCUUIUIMHAMU: «MeToJpl MaTeMaTUYecKOW CTaTUCTUKH B XuUMUU», «Dusmkar,
«Komnonnnas xumus», «KBaHToBass xuMus», «Pu3zndeckass XUMUA», «BBICOKOMOJIEKYIISIPHbIE
COEIMHEHU», a TaKKe JUCIMIUIMHAMU BapHaTUBHOW dacTu: «Pu3HuecKkre METO/bl aHalu3a U
uccnenoBaHus», «MeTtponorus, cTaHmapTuszamus u ceprudukanus», «CHeKTpOCKONMUYECKHEe
METO/Ipl aHanu3a», KCOBpEMEHHBIE AIEKTPOXUMUYECKNE METO bl aHATIU3A».

OcBoeHMe AaHHOM AMCUUILIMHBI HEOOXOIUMO JISi HANKMCAHUSI KYPCOBBIX M BBIMYCKHBIX
(6akamaBpcKux) paboT, a TAK)KE HA CIEAYIONIUX dTanax 00ydeHUsI.

3. Pe3yabTarhl 00y4yeHus Mo JucuniLviuae «MaremaTuka»

Koa v HamMeHnoBanue Koa n HanumenoBanue Pe3ysabTarnl 00yyeHus
KOMIIETeHIMH HHAUKATOPA (MHAUKATOPOB)
JOCTHKEHHSA KOMIIeTeHIINHT
YK-1 1.1_B.YK-1. Ananuzupyet 3HaTh:
Criocoben OCYILECTBJIATH 3a/lavy, BbIACIIAA €€ 0a30BbIE — I[IOCTAaHOBKY OCHOBHBIX
MOMCK, KpI/ITI/I‘ICCKI/Iﬁ a”Haiu3 u | COCTaBJIAIOIIMC. 3a1a4 MaTeMaTUKU,
CHUHTER HH(bOpMaHHI/I, OCYH.[GCTBHHGT - MECTOAbI u IIPpHUCMbI
MIPUMEHATH CHUCTEMHBIN JCKOMIIO3HUIIUIO 3aa4u. (bOpMaJ'II/I?»aHI/II/I 3aJa4.
MOJXOM JJIs pEICHUS Ymers:
NOCTaBJIEHHBIX 3a1a4 — aHaJIn3UpOBATH 3aJ1avu,
BBIICTISS ee 0a3oBbIC
COCTaBJISIONIHE;
— OCYILECTBJIATD
JCKOMITO3ULIMIO 3a0a4H.
Biaagern:
— HaBBIKaMU aHaJIM3a 3aJ]aul C
BBIJICJICHHEM €€ 0a30BBIX
COCTAaBJISAIONIHX.
2.1_B.YK-1. Haxoaut u 3HaTh:
KPUTUYECKU aHAIU3UPYET - OCHOBHbBIE€ HICTOYHHUKH
uH(pOopMaIrio, He0OX0IUMYI0 | HHGOPMAITUU TI0 MAaTEMATHKE
JUISl pELIEHHUSI IOCTaBJIEHHOU U €€ IPUMEHEHUN B XUMUMU.
3aJ1a4M. YMeTh:




— HaxOJIUTb U  KPUTHYECKHU
aHAJM3UPOBaTh WH(MOPMAIIHIO,
HEOOXOUMYI0 Ul DPELIEHUS
MOCTABJICHHOM 3aJ1a4uu.
Baagern:

HaBblKkamu paboTbl C
nHpopmMaLUMen N3 pasINUHbIX
MCTOYHWUKOB.

3.1_B.YK-1. PaccmarpuBaer
pa3IMYHbIC BAPUAHTEI
pelIeHus 3a/1a41, OlCHUBAS
UX JIOCTOMHCTBA U
HEJO0CTaTKU.

3HaTh:

— OCHOBHBIE 3aJ1a4n
MaTeMaTUuKU.

YMmerThb:

— OLICHUTH JOCTOHUHCTBA nu
HEOOCTATKHN pa3n1/1qH1>1x
BApUAHTOB pEHICHUS 3a/Ja4

MIpU IPUMEHEHUU MaTEMaTUKH
B XUMUH.

Baagern:

— HaBBIKaMH BbIOOpa
ONITUMAJILHOTO PEIIECHUS IS
MMOCTABJICHHO 3a1a4H.

4.1 _B.YK-1. I'pamoTHO,
JIOTUYHO, apTYMEHTHPOBAHHO
dbopmupyeT cOOCTBEHHBIE
CYXJCHUS U OIICHKH.

Otnuvaet GpakThl OT MHCHHH,
MHTEpIpeTaIui, OLIEHOK 1
T.J. B PaCCY’KJIEHUSAX IPYTHX
YYaCTHUKOB JESITETbHOCTH.

3HaTh:
— OCHOBHBIE (bakTsI
MaTeMaTUKU M HaIpaBJICHUSA
ee IpPUMEHEHHs B XUMHM.
Ymers:

JIOTHYECKH BEPHO,
apryMEHTHPOBAHO W  SICHO
CTPOUTH YCTHYIO u
MUCBMEHHYIO PeUb;

Baagern:

— HaBbIKAaMH  (POPMHUPOBAHUS
COOCTBEHHBIX CYXKICHHH |
OLIEHOK B oOnactu
MPUMEHCHHUS MAaTEeMaTHKU;
HaBBIKAMH rPaMOTHOTO,
JIOTMYHOTO u
apryMEeHTHPOBAHHOTO
M3JI0KEHHUS CBOEH IO3UIIMH 110
BOIIpOCaM PUMEHCHUS

MAaTEMATHYCCKUX MCTOO0B

5.1_B.YK-1. Onpenensier u
OILICHUBAET MTPAKTUYECKHE
HIOCJIEZICTBHS BO3MOXKHBIX
pELICHH 3a1a4u.

3HaTh:

— IPUMEHEHNE MAaTE€MAaTUKU B
XUMHUH.

YMmeTh:

— OIPENIETUTh TPAKTHYECKUE
MOCJEACTBUSl pEelIeHUsl 3ajad
B obmactu MIPUMEHEHUS
MaTEeMaTHKH.

Baagern:

— HaBbIKaMU OTIPEJICTICHUS 1




OLICHMBAHMS IPAKTHYECKUX
MMOCJICICTBUM BO3MOKHBIX
pELICHUI 3a/1a4 XUMUH.

OIIK-4. Cnocoben
IJIaHUPOBATh PabOTHI
XUMHYECKOU
HaIpaBJIEHHOCTH,
oOpabaTeIBaTh U
WHTEPIPETHPOBATH
MOJTy4EHHBIEC PE3yIbTAThI C
HCIIOJIb30BAHUEM
TEOPETUYECKUX 3HAHUW U
MIPAKTUIECKUX HABBIKOB

OIIK-4.1. Hcnonw3yer
0a3oBbple 3HaHHUS B 00JaCTH
MaTEeMaTHKd W (U3UKH TIPH
IUTaHUPOBAHHUN pabot
XUMHYECKON HAMPABIECHHOCTH

3HaThb:
MaTeMaTUYECKUE aJITOPUTMBI U
JIOTUYECKUE CXEMBI ITPOrPaAMMBL.
YMeThb:

COCTaBJIATh MaTeMaTHYECKUE
aJIr OpI/ITMBI U JIOTHYCCKUEC CXCMBbI
MIpOrpaMMBI.

Baagern:

HaBbIKaMM IOCTPOCHUSA
OCHOBHBIX MAaTEMATHUYCCKHUX

peIICHNUA MAaTEMATUICCKUX U
¢bu3nueckux 3aaa4y

AJITOPUTMOB.
OIIK-4.2. OGpabartbiBaet 3HaTh:
ITAaHHBIC C UCIIOJIb30BAHUEM pcain3anunro MaTEMaTHYCCKHUX
CTaHJAPTHBIX CIIOCOOOB aJrOpuTMOB Ha SA3BIKaX
aNMpOKCUMAIMK YUCIEHHbIX | [TPOTPaMMHUPOBAHHL.
XapaKTEPUCTHK Ymers:

COCTABJIATh MATEMATHYECKUE

aHFOpI/ITMBI N JIOTHYCCKHUEC CXEMBI

IIPOrPaMMBI.

Baanerts:

HaBBIKAMH ITOCTPOCHUS
OCHOBHBIX QJITOPUTMOB Ha
S3BIKAaX MPOTrPAMMHPOBAHUS.

OIIK-4.3. UnTepnperupyer
pe3yiabTaThl XUMHUYECKHUX
HAOJIFOIEHUH C
HCITOJIH30BaHUEM (PU3NUECKUX
3aKOHOB M MPEACTaBICHUI

3HaTthb:

- METObI u MIPUEMBI
dbopmanu3anuy 3anad;

YMmeThb:

pa3pabaThIBaTh MaTEMaTHUYCCKUE
MOJIETH TIPOIECCOB W SIBIICHUH,
OTHOCSIIIIUXCA K WCCIEAYEMOMY
00BEKTY.

Baanerts:

- HaBBIKAMU MAaTEMAaTHYCCKOTO
MOJIETUPOBAHUS IIPOIECCOB H
SIBJICHUH, OTHOCSIIMXCS K

HCCIIEAyEMOMY OOBEKTY.

4. CTpyKTYypa M cojiep:KaHHe TUCHUNIUHBI «MaTeMaTHKa
OO61ast TpyA0eMKOCTh AUCHUIUINHBI cocTaBisieT 12 3aueTHbIX eaunul, 432 yaca.

No Pa3zoen oucyunnunol s Buouwi yueonoi pabomsui, Dopmbl meKyuiezo
n/n §~ GKLIOUAsT CAMOCHOAMETbHYIO KOHmMposn
§~ N pabomy cmyodenmos u ycnesaemocmu (no
3 § mpyodoemkocms (8 uacax) Heldenam cemecmpa)
3 ® = Dopmbl
3 g S .
O § 3 g i‘} A § S HPOMEIHCYMOUHOU
S $ Sy = 3% ammecmayuu (no
T X| R =
cemecmpam)
1 2 3/ 456|780 10
1 | Pasnmen 1. DneMeHTEI 1 1 6 4 6 VYerHbll onpoc
BbICIIEH anreOpsl
2 | Pazgen 2. Pemenne cucrem | 1 2 6 4 6 ITuceMeHHBIN




JTMHEHHBIX anredpanyec- KOHTPOJIb 3HAaHUU
KMX YpaBHEHUH

3 | Paznen 3. DnemeHThI 36| 8 |16 8 [TucrMeHHBII
BEKTOPHOU anreOpbl KOHTPOJIb 3HAHUU

4 | Paznen 4. OcHOBHBIE 718 | 4 8 VYerHbiit onpoc
MOHATHUS AaHATUTHYECKON
TCOMETPUH

5 | Paznen 5. 'eomerpuyeckue 8-13| 8 | 24 8 [TucbmeHHBbII
¢urypsr 1ro u 2-ro KOHTPOJIb 3HAaHUU
MOPSIJIKA

6 | Pasmen 6. Uucnossie 14-| 8 | 12 8 YcTHBII oTIpoc
MOCJIEI0BATEILHOCTH 16

7 | Paznen 7. ®ynkuuu onHOM 17-110 | 8 10 VYcTHBINM onpoc
HE3aBHCHUMON IEPEMEHHOM 18

IIpomexyTouHas aTTecTalUs IK3aMeH

Bcero 3a | cemecTp — 216 4 54 | 72 54 | 36

8 | Pazgen 8. 1-5| 10 | 10 10 [TuceMeHHBIH
HuddepenunanbHoe KOHTPOJb  3HaAHMIA,
ucYHCIeHUe PYHKIHH YCTHBIN OITPOC
OJHOM EPEMEHHOMN

9 | Pazuen 9. UnTerpaibHOC 6-7| 4 | 18 4 [TuceMeHHBIH
HCYHCIICHUE (PYHKIIAN KOHTPOJIb 3HAHHHA
OJTHOM NIEPEMEHHOMN

10 | Pa3pen 10. DyHKITUN 8 2 |12 2 YcTHBI# onpoc
MHOTHX MepEMEHHbBIX

11 | Pazpen 11. 9-10| 4 8 4 YcTHBI# onpoc
JudbdepennupoBanue
(yHKIMIA MHOTHUX
MIEPEMEHHBIX

12 | Paznen 12. KpaTtHbie u 11-| 4 | 8 4 YcTHBIN onpoc
KPUBOJIMHEHHBIS 12
WHTETpaibl

13 | Pa3pen 13. KomriuiekcHbie 13| 1 |14 1 [TuceMeHHBIN
qucia KOHTPOJIb 3HAHUH

14 | Pa3pnen 14. YucaoBele 1 13-| 5 | 10 5 YcTHBIN onpoc
(YHKIIMOHATIbHBIE PS/IbI 15

15 | Pazgen 15. OOBIKHOBEHHBIE 16| 2 | 12 2 VYcrHbli onpoc
muddepeHnanbHpIe
ypaBHeHus 1-ro mopska

16 | Pazgen 16. OOBIKHOBEHHBIE 17 | 2 8 2 [TuceMeHHBII
g depeHanbHbIe KOHTPOJIb 3HAHUA
ypaBHEHUs 2-TO MOPsJIKa

17 | Pazgen 17. Ilousitue 18 | 2 8 2 VYcTHBI onpoc
mddepeHnanbHbIX
yYpaBHEHUH B YaCTHBIX
TIPOU3BOIHBIX

IIpomexyTounas aTrecTanus 36 | 108 36 | 36 | Dx3ameH

Bcero 3a 2 cemecTp — 216 4.

OO0masi Tpy10eMKOCTh 432 yaca

JUCHHUILINHBI




Coaepixkanue yuyeOHOM M CIMIIIMHBI
Pa3nes 1. DiiemeHTHI BbIcHIEH aaredpbl
Matpuubl U ompenenurend, uX cBoiictBa. CHCTeMbl JIMHEHHBIX ypaBHEHUI.
Boruncnenue onpenenureneil. ObparHas martpuua. PasnoxkeHue onpeaenuTelis MO 3JIEMEHTaM
CTpokH (cTomoIa.

Paznen 2. Penienne cucTeM JUHEHHBIX ajredpanyecKux ypaBHeHUH

Pemrenne cucrem JMHEHHBIX ypaBHEHUH. MarpuyHas 3ammMch CUCTEMbl. MaTpH4YHBIN
CIoCcO0 pelIeHus CUCTEM JIMHEHHBIX ypaBHeHn. Metoa Kpamepa, meron ["aycca.

Pazgen 3. DjieMeHThI BEKTOPHOM ajiredpbl

Onpenenenne Bekropa. KommnHeapHble 1 KOMIUIaHapHbIE BEKTOPBI. 1IpoTHBOIIONOXKHbBIE
BeKTOphL. Cli0’)keHUE BEKTOPOB, BblunTanne BEKTOpOB. Y MHOKEHUE BEKTOpa Ha 4yKcio. [lenenue
BEKTOpa Ha yucio. Jlenenue KoJUIMHeapHbIX BEKTOPOB. Pamnyc BekTop Touku. Jlenenue oTpeska
B JaHHOM OTHOIIEHUH.

Pa3znoxxenne BekTopa Ha IJIOCKOCTU. Pa3nojkeHue BEKTOpa B MPOCTPAHCTBE MO TPEM
HEKOMIJIaHapHBIM BekTopaM. KoopanHatel BekTopa B nmpocTpaHcTBe. Onepanuy HajJ BEKTOpaMu
B KOOpJMHATAaX.

CkansipHoe npousBeieHHe BeKTOpoB. Ero BbIpakeHHE B MPSIMOYTOJIbHBIX KOOpAWHATAaX.
[IpuMeHeHne CKanspHOro NpoW3BeAeHUss B TreoMeTpuu. OpueHTanus TPOWKH BEKTOPOB.
BextopHoe mpousBeneHne BeKTOpoB. (CMellaHHOe MNPOU3BEIACHHE BEKTOPOB. BrlpakeHue
BEKTOPHOTO U CMENIAHHOTO MPOW3BENEHUN B NPSIMOYrOJIbHBIX KoopauHaTax. lIpumeHnenue
BEKTOPHOTO U CMEIIaHHOTO MPOU3BEICHHUM B FT€OMETPHH.

Pa3nesn 4. OcHOBHbBIE NOHATHS AHAJIMTHYECKOH reoMeTpHHU

[IpsimoyrosnpHas cucTemMa KOOpAWHAT Ha MJIOCKOCTH U B TpocTpaHcTBe. [IpeobpazoBanue
IPSIMOYTOJIbHOM CHUCTEMBI KOOPAMHAT (MapajuleibHbIi nepeHoc u nosopor). IonspHas cucrema
KoopauHaT Ha IulockocTH. Cdepudeckas cucTeMa KOOPAMHAT B MPOCTPAHCTBE.
[unuagpudeckass cucTeMa KOOpAWHAT B TpocTpaHcTBe. (OOmiee ypaBHEHHWE KpPUBOW Ha
MJIOCKOCTH. BBIBOI ypaBHEHUsS OKPYXHOCTH. YpaBHEHHE (UTYphl B MPOCTpaHCTBE. BBIBOJ
ypaBHeHuUs cepsbl. [lapamMerpruyeckue ypaBHEHUsI.

Pa3nen 5. 'eomerpuyeckue purypnbl 1-ro nopsiika u 2-ro nopsiaka

Paznuunble BUBI ypaBHEHHs NMpsIMON Ha miuockoctu. OcHOBHas TeopeMa o ¢urypax 1-
ro IOpsAldKa Ha IUIOCKOCTH. PacrnoisiokeHue npsMON OTHOCHUTEIBHO CHUCTEMBI KOOPIMHAT.
B3aumHOe pacroiokeHre IBYX NPAMBIX. YTOJI MEXIy NpAMbIMU. PaccrosiHMe OT TOYKM 10
npsMoi. B3aumHOe pacnosiokeHue NpsMOM M mapbl TO4eK. PasinyHble BUIbl ypaBHEHUS
mwiockoctu. OCHOBHasE Teopema O IOBEPXHOCTAX 1-ro mnopsaka. PacronokeHue IUIOCKOCTH
OTHOCHUTEJIBHO CHCTEMBI KOOpAUHAT. B3auMHOE pacrosioKeHHe ABYX INIOCKOCTEH. YTOJI MEXIY
mwiockocTaMU. [lydok mnockocrei. CBs3ka miockocTell. PaccTosiHue OT TOYKH 10 IIOCKOCTH.
Pa3nnunble BUBI ypaBHEHUS NPSAMOM B IPOCTpaHCTBE. B3auMHOE pacnosiokeHue ABYX IPSIMBbIX
B IIPOCTPAHCTBE. YTOJ MEXAY NpAMbIMU. B3auMHOE pacnonoxeHue NpsMou U INIOCKOCTH. YTOJ
MEXAY NPSMOH U INIOCKOCTBIO.

OKpy)XHOCTb, 3JUIMIIC, Tunepboia, napabosa. YIpOLIEHWE YypaBHEHUS KPUBOW 2-TO
nopsiika. BBIBOJ KaHOHMYECKOrO ypaBHEHHUs »iummnca. MccnenoBaHue sjumimnca IO €ro
ypaBHEeHHIO. BBIBOJ] KAHOHWYECKOTO ypaBHEHUs runepOoibl. MccaenoBanue runep6osisl Mo ero
YPaBHEHHIO. ACHMITOTHI THUIEPOOJbl. YpaBHEHHE PpPaBHOCTOPOHHEH runep6oibl. J[pobHo-
nuHelHas QyHkuusa, ee rpaduk. I'padux KBagpaTHOro TpexwieHa. BbIBOJ KaHOHMYECKOTO
ypaBHeHUs mapaboibl. McciaenoBanue mnapabosibl 1o ee ypaBHeHMio. Ilapamerpuueckue
ypaBHEHHUsI OKPYKHOCTH, 3JUIMIICA, Mapaloiibl, nukiouasl. KBagpatuunas ¢opma. YmpoluieHue
o0111ero ypaBHEHUS! KPUBOH 2-TO MOPs/IKa.

Humunap. Teopema 06 ypaBHeHuu muiuHapa. Hunuuaper 2-ro nopsaka. OnpezneneHue
¢urypel BpameHus. Teopema 00 ypaBHeHUH ¢(urypbsl BpamieHus. durypsl BpamieHus 2-ro
nopsiaka. Konnueckas nmosepxHocTb. MccnenoBanue MoBepxHOCTEN 2-T0 MopsaKa o01ero Buaa
MeTogoM cedeHuil. Cdepa, >JUIMNCOUT, OJHOIMOJOCTHOM T'UIEpOOJION], JBYHNOJIOCTHOU
TUNepO0ION T, SITUNTUYECKUIA apaboIou1, THIIEpOOTIMUECKH TapadoIous.



Pa3nen 6. UncjioBble m0OCJI€10BATEIbHOCTH

JelicTBUTENbHBIE YnCIa. AKCHOMBI MHOXKECTBA ACHCTBUTEIBHBIX uncesl. Moayib yucia.
CpoiictBa monynd. llorpemnoctu npubamkeHHbIX uucen. YucioBas MOCIEAOBATEIbHOCTb.
Orpann4eHHOCTh, MOHOTOHHOCTb, CXOJIMMOCTh YHMCIJIOBBIX MOCJEAOBaTeIbHOCTENH. beckoneuHo-
Majble M OCCKOHEUHO-OOJIBIINE YHUCIIOBBIC TMOCTEN0BATEIHbHOCTH. (OCHOBHBIE TEOPEMBI O
npeaenax. CymiecTBOBaHME TMpefena y MOHOTOHHOW OTrPaHMYEHHON IMOCJIEN0BATEIbHOCTH.
bunom HeroToHa.

Pazgen 7. ®yHKUMH OJHOT0 APryMEHTAa

Omnpenenenne ¢ynkiun. CrocoOsl 3amanus Gyakmun. [Ipocreiimme GyHKIIMOHATBHbIE
3aBucUMOCTH. [loHsiTHe PyHKIMM HECKOIBKHX aprymeHToB. Kimaccudukanus GyHKIUNA OIHOTO
apryMeHTa: Lenble paloHaIbHbIE, IpoOHO paluoHabHbIE, anredpanyveckue,
TpaHCLEHJIEHTHbIE. OieMeHTapHble ¢QyHKuMM, ux rpaduku. IlpeobpazoBanue rpaduKoB.
WnrtepnomupoBanne  ¢yHkuuu  (JiuHeilHoe, kBaapaTtuuHoe). Ilpemen  dyHknum  Ha
oeckoneynoctu. I[lpemen ¢ynkumm B Touke. Ilpenen ¢yHkuum cnpaBa B Touke. [Ipemen
¢byHKIMM cneBa B Touke. EnnHcTBeHHOCTD Npeniena. OCHOBHBIE TEOPEMBI O Mpeesax.

OrpanndenHasi GyHKIUS U CBSI3b CO CXOJAMMOCTHIO. beckoHeuno Oospinve GyHKIUU U
sin X
6eckoHeyHo Maible (yHKIMH. OCHOBHbIE Teopembl o mpezaenax. [Ipegen pynkumnm ———
mpu X — 0. Ywucno e. CpaBHeHHEe OeckOHEUHO MaibiX (yHKIMHA. HenmpepbiBHOCTh (hYHKITMU B
Touke. Pa3peiBel. Omeparnuu HajJ HENPEpPhIBHBIMU (QYHKIUAMH. HenmpepbIBHOCTh CIOXHOM
¢dbyaknun. CBolicTBa (YHKIIMNA HEMPEPHIBHBIX Ha OTpe3ke. [loHsATHE MOHOTOHHOW (YHKITUH.
HenpepriBHOCTh 00paTHO# dyHKuuu. [lonsTre 0 runepOonyecKkux QyHKIUIX.

Pa3nen 8. luddepenuuaibHoe ucHucaeHne PyHKIUI 0JHOM NepeMeHHOI

[Ipupamenue aprymenta u GpyHkiuu. [loHsTue HempepbIBHOCTH (PYHKIIUU C TIOMOIIBIO
MOHSATUN MPUPAILECHUN.

Omnpenenenre MPOU3BOIHOM, ee MexaHu4YecKuid cMbici. Oynakums, aud pepeHuupyemas B
Touke. CBs3b HEMPEPHIBHOCTH ¥ U PepeHnrpyeMocTr. [ eoMeTpruiecKuii CMBICIT TPOU3BOIHOM.
OcHoBuble mnpaBuia guddepenunpoBanus. [IpousBonnas crnoxnHoit ¢ynkuuu. HesBHbie
dbyakun 1 ux auddepeHIupyeMoCTb.

[IpousBonanbie BeICHINX MOPsAKOB. [JuddepeHuman u ero reoMeTpuuecKUil CMBICIH.
[IpousBonnas kak otHouieHue auddepenunanos. JuddepeHunan cymMmbl, Mpou3BeneHUs U
gacTHoTo. IIpumenenue muddepennnana Kk mpuOIMKEHHBIM BbIYHCICHUsIM. Juddeperiuanst
BhICIIMX MOpsAAKOoB. DyHkuMM, 3adaHHble MapaMeTpuyecku. HekoTtopsle Teopembl O
mudpdepenuupyeMbix  pynkuusx. I[lpasuno Jlomurana. [lpuiokeHue Npous3BOAHON K
UCCIEeIOBAHUIO (DYHKIMIA U MOCTPOCHUIO IPaPUKOB (IKCTPEMYMBI, TOUKH IIEPETUOOB).

Pa3nen 9. UnTerpaibHoe ucuncjieHue GQyHKUMH OAHON NepeMeHHOM

Heonpenenenuslii  uHTErpan,  mnepBooOpasHasi. I'eomerpuyeckuidi  cMbICI
HeolpeAesieHHOro uHTerpaia. CBOWCTBa HEONpeAesIeHHOro uHTerpaina. OCHOBHBIE METOMbI
WHTETPUPOBaHUs (METOJbI Pa3J0KEeHHs, 3aMEHbl MEPEMEHHBIX, HHTETPUPOBAHUE IO YACTAM).
WuTerpupoBanue panuoHaabHbIX Apooeii. OnpeneneHHbii nHTerpai. CBoMCTBa OMPeIeIeHHOTO
unrerpasnia. Teopema o cpeaHem 3HaueHuH. [Ipou3BoAHAass OT WHTErpajga Mo NEPEMEHHOU
BepxHell rpanuneit. @opmyna Heiorona-JleiiOHuna. Metoj 3aMeHbl MEPEMEHHBIX M METOA
WHTETPUPOBAHUS 110 YACTAM. [ €OMETpHUECKHI CMBICH OMPEIEIeHHOr0 HHTerpajia. Beruucienue
OTIpEJICIEHHOT0 HHTEerpaja B TMOJSIPHOW cucTeMe KoopauHaT. Beruucienune oObema Tena
Bpamenus. JlmmHa nyrum  kpuBoil. I[lmomanas moBepxHOCTH BpamieHusi. HecoOcTBeHHBIE
uHTerpansl. [Ipu3Haku cXo0IMMOCTH HECOOCTBEHHBIX MHTETPAJIOB.

Pa3nes 10. ®yHKIMH MHOTHX NepeMEHHBIX

Ob6nacte onpeneneHus (QyHKIMM JBYX HepeMeHHbIX. [paduk ¢GyHKIMH OBYX
nepeMeHHbIX. DyHKIUS Tpex mepeMeHHbIX. l[lpeaen (QyHKIMM HECKONBKHX MEPEMEHHBIX.
HenpepsiBHOCTS (hyHKIMH. TOoUKH pa3phiBa.



[onsitue obmactu. CBoHCTBa (YHKIMI HENPEPHIBHBIX B OTPAHUYCHHOW 3aMKHYTOMH
oOmacTH.

Paznen 11. uddepenunpoBanne GpyHKIUI MHOTHX NTepeMeHHBIX

YacTHble TPOU3BOJHBIE. ['€OMETPUYECKHN CMBICI YaCTHBIX MPOU3BOJHBIX. YacTHbIE
NPOU3BOHBIE BbICIIMX mOpsAakoB. Ilomuenii muddepennman. IlomHoe mnpuparieHue.
[Ipunoxxenne IIOJIHOTO muddepeHnnana K IpUOIMKEHHBIM BBIYUCIICHUSM.
HuddepenuupoBanue crnoxueix ¢Gyakuui. duddepenumpoBanue HeSBHBIX —(QyHKIHIA.
WNuBapuantHocts nojHoro auddepennuana. IlpousBognas mno HampasieHuto. ['paaueHt.
KacarenbHast miockocTb M HopMmalsib. ['eomeTpuyeckuil cmbica nojHoro aupdepennuana.
OKkcTpeMyM (QYHKIHMA MHOTHX IepeMeHHBIX. HeoOXOoauMmblii MpHU3HAK CYIIECTBOBAHUS
sKkcTpeMyma. JlocTaTouHbIE YCIOBHUS SKCTpEMyMa. YCIOBHBIM 3KkcTpemyM. HauOonbiiee u
HauMeHblIlee 3HaueHUue PYHKUUU ABYX MEePEMEHHBIX.

Pa3nen 12. KpaTHble M KpUBOJIMHeHHbIe HHTETPAJIbI

3anava, mpuBoAsllas K JABOWHOMY uHTerpainy. Teopema cymiectBoBaHus. CBoiicTBa
JIBOMHOTO HWHTerpaia. BblunciieHMEe B JEKapTOBOM M B TMOJSPHOW CHCTEME KOOpJUHAT.
KpuBonuneiinpie unterpansl 1 poaa, cBoiictBa. Beruncnenue. KpuBonuHeliHble HHTErpajbl 2
poxaa. CpoiicTBa. Beruncienue.

Pa3nen 13. KommiiekcHsblie unciia

Omnpenenenre KOMIUIEKCHOTO uucia. ApudmMerndeckue NeHCTBUS HaJ KOMILIEKCHBIMU
yucnamu. KowmrmiekcHas IJIOCKOCTh. TpUroHOMeTpHueckas W TokazaTenbHas  (opma
KOMILJIEKCHOTO yucia. Bo3BeneHue B cTeneHb U U3BJI€UEHUE KOPHS U3 KOMIUIEKCHOTO YHCIIa.

Pa3nen 14. YnciioBble 1 GyHKIHMOHAIBHBIE PSA/IbI

Yucnosble panbl. Yactuunas cymma psiaa. [lonarue cxoaumoctu. CBOMCTBA YHCIOBBIX
psanoB. HeoOxomuMbIii pu3HAK CXOAMMOCTH. JlocTaTOUHBIC MPU3HAKK CXOAUMOCTH. Kpurtepuit
Komm. Ilpusnaku Jupuxine u AbGens. AGcomoTHO cxonasmuecs psiabl. [Ipu3HaK cxoauMocTd
3HAKOYEPETYIOIINXCS PSJIOB.

OyHkimoHanpHbie psaabl. OmnpeneneHue obmactu cxomumoctd. Kpurtepuit Komu u
npu3HaKu cxonuMocTu (Betiepmrpacca, Jupuxie, Adens). CBOHCTBA CXOIANIIUXCS PSIIOB.

Crenennsie psansl. Beruncnenue panuyca cxoaumoctd. [lounennoe nuddepenimpoBanue
Y UHTETPUPOBAHHUE.

Psanel Teitnopa u Maknopena. Beruucienrne 0CTaToOyHOTO YJIeHa.

Psnpr @ypre. Onpenenenne K03 GHUIMEHTOB TPUTOHOMETPUUYECKOTO psina. Psaasr dypbe
JUIS YETHBIX U HEYETHBIX (PYHKIUIA.

Pa3znen 15. O0bikHOBeHHbIE TH(pdepeHnIaIbHbIE YpaBHeHUs 1-T0 mopsiaka

[Monstne nuddepennmansuoro ypasHenus. 3amada Komm. Teopema cyiiecTBoBaHHS U
€IMHCTBEHHOCTH pemieHuss 3amaun Komu. [loHsTHEe 0O0IIEro pemieHus, 4acTHOTO pelIeHUs,
ocoboro pemrenusi. OOt UHTErpal.

[Tpumeps! npumeneHus nuddepeHnanTbHbIX YpaBHEHU B XUMUH.

[IpyemMbl WHTErpUPOBaHUS MPOCTEHINIUX ypaBHEHHH 1-ro mopsjaka. YpaBHEHHS C
pazzensomuMucs nepeMeHHbIMU. OTHOpOIHbIE YpaBHEHUs. JIMHEHbIe ypaBHEHUS. Y paBHEHUS
B MOJHBIX AU depeHnnanax, UHTErpupyOIINi MHOKUTENb.

VYpaBHeHust 1-ro mopsaka, He pa3pellleHHblE OTHOCHUTENIBHO Npou3BoAHOW. Teopema
CYLIECTBOBaHMS M €IUHCTBEHHOCTH pemieHus 3angaun Komm. [Ipuems! unTerpuposanus. Meton
BBEJICHUS ITapaMeTpa.

[Tonstue o auddepeHnanbHBIX YpaBHEHHUSIX BBICIIETO HOPSIIKA.

Ceenenue nudepeHaIbHOro ypaBHEHUs N-0To Mopsiaka K cucreMe N 0ObIKHOBEHHBIX
middepeHunanbHpIX ypaBHeHU 1-ro mopsaaka. 3amaya Komm. Teopema cymiecTBoBaHUS H
eIMHCTBEHHOCTH pemieHus 3agaun Komm. OOmee pemenue, yactHoe pemienue. OOmuit
UHTETpal.

Pa3nes 16. O0bikHOBeHHBbIE 1H(QepeHIIHATbHbIC YPABHEHHUS 2-T0 MOPSAAKA

VYpaBHEHMUS], TOMMyCKAaIOUIUE IOHMKEHNE Nopsaka. I[pueMbl uHTErpupoBaHmsL.



Jluneiinple ypaBHeHHs. PemieHue OJHOPONHBIX JIMHEHHBIX AupdepeHnnanbHbIX
ypaBHeHu# 2-ro nopsaka. @yHaaMeHTanbHasi cucreMa penieHuil. O01iee pelieHue JMHEHHOTO
OJIHOPOJHOIO YypaBHEHHMs. JIMHENHO He3aBucumble penieHus. JIMHEHHble HEOQHOPOIHbIE
ypaBHeHusi 2-ro mnopsaka. Teopema 00 oOuieMm pemeHud. MeTosx Bapualuu IPOU3BOJIBHBIX
IIOCTOSIHHBIX I OTBICKAHUS YaCTHOTO PELLEHUS.

JluHeliHbIe ypaBHEHHS C TOCTOSHHBIMH KOX(PQPHUIHMEHTAMH. XapaKTePHCTUUIECKOE
ypaBHeHHe. OTbICKaHUE OOILEro penieHts 0JHOPOIHOTO JUHEHHOTIO YpaBHEHUs 2-TO MOPAIKA C
MIOCTOSIHHBIMU  KO3((UIMEHTAaMU 10 KOPHSM XapaKTEpUCTHUECKOIo ypaBHEHUs. JIuHelHble
HEOJHOPOJHBIEC YPABHEHUS. METO/Ibl OTBICKAHUS YACTHBIX PEIIECHUMN.

Paznen 17. llonsaiTue nuddepeHnnanbHbIX YPABHEHUI B YACTHBIX NPOU3BOIHBIX

Omnpenenenne ypaBHEHUS C YaCTHBIMHU MPOU3BOAHBIMH M (hopManbHas 3anmuck. [lopsmox
ypaBHeHusa. Ormnpenenenue penieHus. OCHOBHBIE YpaBHEHHUS MaTeMaTU4eCKOW (QU3UKU
(BosHOBOE, TeronpoBoaHOCTH, [lyaccona, Jlannaca).

5. O6pa3oBaresibHbIE TEXHOJIOTHH, IPUMEHsIEMbI€ TPH 0CBOEHUH TUCIHUTIINHBI

[Ipu peanu3anuu pa3IMUHBIX BUIOB YIeOHOM pabOTHI (JICKIIHH, TPAKTUICCKHUE 3aHSATHS,
caMoCTOsITeNIbHAs paboTa) WCMONB3YIOTCS CIEOYIONIME COBPEMEHHBIE 00pa3oBaTelIbHbBIC
TEXHOJIOTHH:

JICKITMOHHO-CEMUHAPCKO-3a4eTHAS CUCTEMA O0YICHHS;
MH()OPMAITMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH;
MIPOEKTHBIE METO bl OOyUEHUS,
HCCIIeIOBATEIILCKHE METO/IbI B O0YICHHUH;

. npo0ieMHoe 00y4YeHHe.

VYcnemHoe ocBoeHHWE MaTepuaia Kypca Hpeanojiaraet OOJBUIYI0 CaMOCTOATEIbHYIO
paboTy CTYIEHTOB M PYKOBOJACTBO ATOW pabOTOM cO CTOpoHBI TpenojaBarenieii. Dopmsr
KOHTPOJISi: TNpPOBEpPKa pelIeHUs MPaKTUUYEeCKUX 3a/ad, IMPOBEACHHE KOHTPOJIbHONH paboThl,
YCTHBIM OIMPOC O TEMaM Kypca.

B ydyeOHOM mporiecce mpu peaau3aniil KOMIETEHTHOCTHOTO MOJXOJa HCIOJb3YIOTCS
aKTUBHbBIE W HMHTEPAKTHBHBIE (OPMBI MPOBEACHUS 3aHATHI: METOJ IPOEKTOB, METOJ MOMUCKa
OBICTPBIX pEllIeHUH B IPyIIEe, MO3TOBOM MITYPM, Y4eOHbIE IPYIIOBBIE JUCKYCCHH.

Ilpu obyuenuu nuy c 02paHuU4eHHLIMU B03MOHCHOCHIAMU 300P06bA U UHBATUOO08
HCIOJIb3YIOTCS TOJIXO/IbI, CHOCOOCTBYIOIINE CO3/IaHHI0 Oe30aphepHOit 00pa30BaTEIbLHON CPEIbI:

— TEXHOJIOTUU Au(depeHInanuu 1 HHIUBUIYaIbHOTO 00yUeHUs;

— IPUMEHEHHE COOTBETCTBYIOLIUX METO/IUK 10 paboTe ¢ MHBAIUAMM;

— UCTOJIb30BaHUE CPEACTB AUCTAHIIMOHHOTO OOILIEHUS;

— IPOBEJCHUE JOTOJHUTEIBHBIX WHINBUAYAIbHBIX KOHCYJIbTALUNA IO H3y4aeMbIM
TEOPETUYECKUM JAUCLUUIUIMHAM U IPAKTUUECKUM 3aHATHUSM;

— OKa3aHUE TMOMOIIU MPH MOATOTOBKE K MPOMEXKYTOYHOM M HUTOTOBOM aTTeCcTallud, a
Takke pa3paboTKa OTIENBHOTO ayIuo Kypca JaHHOW TUCIUILUIMHBI; C YIIOPOM Ha TIIATEIbHOE
MIPOroBapyUBaHuEe HEOOXOAUMBIX (POPMYIL.

[Ipu peanuzanun yueGHOU paboOThl B popMe KUK HUCHOTIB3YIOTCS pa3iudHble (POPMBI
BU3YyAIN3aI[iK HATJISITHOTO MaTepraia (MyabTuMenuitabie pedentaimu MC Power Point).

[IpakTHdeckue 3aHATHS MPEAYCMATPUBAIOT IIMPOKOE MCIOJIB30BaHUE AKTUBHBIX (popm
MPOBENICHUS 3aHATUN C pa300pOM KOHKPETHBIX CUTYyalluid, BO3HUKAIOUIUX MPU MPAKTHUYECKOM
pElIeHNH 3a1ay.

6. YueOHo-MeTOAMYecKoe o0ecneyeHHe CAMOCTOATEIbHON pPadOThl CTYIEHTOB.
OueHouyHble cpeacTBa /UISI TeKyIIero KOHTPOJS YCIeBAaeMOCTH, MPOMEeKYTOYHOM
aTTecTalMU 10 HTOraM OCBOEHHUS TMCHUILIMHBI «MaTeMaTHKa»

CaMocTosiTeIbHAsI BHeayIMTOpPHasi padoTa CTYICHTOB TMPOBOJUTCS B ¢opme
M3yUYEHHs U aHaJIM3a JIEKIIMOHHOTO MaTepHala, U3y4eHus: OTAEIbHBIX TEOPETUUECKUX BOTIPOCOB
[0 TpemIaraeMol JUTepaType, MM0a00pa JOTOJHUTEIBHBIX HCTOYHUKOB JJISI HU3BJICUCHHS
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HAyYHO-TEXHUUYECKOW MH(OpPMAIUH, CBI3aHHOH ¢ MpolieMaMu, U3y4aeMbIMH B paMKaxX JaHHOU
JUCLUMIUIMHBL U CaMOCTOSITEJIBHOTO pEHIEHMs] 3aJad ¢ JaJbHEHIIMM MX pa3dopoM win
00CyX/IeHEeM Ha ayJUTOPHBIX 3aHATHUSX, TIOJTOTOBKU K MIPOMEKYTOUYHOM aTTeCTAIHH.

CaMocTosiTeIbHAsI ayIUTOpPHasi padoTa CTYAEGHTOB NpOBOAUTCA B  (opme
CaMOCTOSITEJIBHOTO PEUICHMsI 3a/1a4 Ha NMPAKTUYECKUX 3aHATUAX C JalIbHEMIIUM MX pa3dopoM U
00CyX/IeHHEeM; BBITIOJHEHNs KOHTPOJBHBIX paldoT; MOMCKAa pEeHIeHUI MpOOIEMHBIX CHTYyalui,
MPEIIOKEHHBIX Ha JIEKUUAX M MPAKTUUYECKUX 3aHITHUSX; [OUCKA M YCTpAaHEHHUS OUIMOOK,
3QJI0KEHHBIX B IPEACTABICHUM MaTepualla IIPENoJaBaTesieM W JOMYIICHHBIX APYTHMMH
CTYIEHTaMH.

Texkymuii KOHTPOJIb YCBOCHHs IUCLMIUIMHBI «MaremMarnka» NpOBOAUTCS B BUIE
YCTHOTO OIIpPOCa II0 BONPOCAM TEOPETHUYECKOTO Kypca M IHMCbMEHHOIO KOHTPOJIA 3HAHUM.
KoHTponbHBIE BOIPOCH K pa3zenam Kypca W NPUMEpPHbIE BapHAHTHI 33]a4 JUI IUCBMEHHOIO
KOHTPOJISl 3HAHMH cojepkaTcs B (OHAE OLEHOYHBIX CPEACTB TEKYIIEro KOHTPOJIS U
MIPOMEKYTOYHOU aTTECTALUHU 10 TUCIHILIAHE.

[Ipn wu3ydeHnn puctuiuiMHel «MareMaTtuka» MpPEeayCMOTPEHBI CIEAYIOIME BUIBI
CaMOCTOSITENIbHOM pabOThl 00yUaOLIUXCS:

e pa300p TEOPETUUYECKOro MaTepuasa Mo KOHCIEKTaM JIEKIIUHA U TTOCOOUSIM;

® CaMOCTOSITEIPHOE W3YYCHHE YKa3aHHBIX TEOPETUUECKHX BOIPOCOB, B YaCTHOCTH,
CaMOCTOSITENIbHOE  J0Ka3aTeNbCTBO TeopeM (ecliu YK€ M3BECTHbl AaHaJOTUYHbBIE
JI0Ka3aTeNIbCTBA IPYTUX TEOPEM);

pemICHUE 3aJa4 10 TEMaM IMPAKTHICCKUX BaHﬂTHﬁ;

BBIINIOJTHCHHUE U ITPOBEPKA JOMAITHUX 3a)1aH1/1171 IMOCJIC KAXKI0I'0 MPAaKTUYCCKOI'O 3aHATHA,
MOATOTOBKA K KOHTPOJILHBIM paboTam;

MOATOTOBKA K 3K3aMEHY.

K oCHOBHBIM y4ue€OHO-METOIUYECKUM CPEJCTBAM OOECIEYCHHS CaMOCTOSTEIBHON pPabOThI
CTYJIGHTOB OTHOCSITCS pecypchl Hay4dHou OuOmmorekn CI'Y, 3ieKTpoHHBIE Y4eOHO-
MEeTOIUYeCcKre mocoOus, peacTaBieHnbie Ha caiite CI'Y u npyrue.

Bonpocs! 1511 CAaMOKOHTPOJISI 3HAHUI NPH NOATOTOBKE CTY/IEHTOB K 3aHATHSM,
CaMOCTOSITEJIbHOMY M3YYE€HHUIO Kypca, K IPOMEeKYTOYHOM aTTecTalMU (IK3aMeHy) B
1-m cemecTpe

Onepanuu ClI0KEHUS U YMHOKEHHSI MaTpPHIL, UX CBOMICTBA.

IlepecTanoBKH.

Onpenenurenu U UX CBOMCTBA.

OO6paTHas matpuiia, €€ BbIYHUCICHHE.

Panr matpuipl, ero cBOKMCTBa U €ro BEIYUCIICHUE.

Teopema Kponekepa-Kanennu o COBMECTHOCTH CUCTEMBI JTMHEHHBIX YPAaBHEHUM.

Teopema Kpamepa o pelieHnu cucTeMbl JIMHEMHBIX YPaBHEHUM.

Cas3Hble U cBOOOIHBIE BEKTOPHI. KoopAMHATHI BeKTOpa OTHOCUTENBHO Oa3uca.

[Ipu3Haky KOJUIMHEAPHOCTH U KOMILJIAHAPHOCTH BEKTOPOB.

0. CxansipHO€ ITPOU3BETACHNE BEKTOPOB, €r0 CBOMCTBA U MPUIIOKEHMUSL.

1. BeipaxkeHHe CKaIIpHOTO MPOU3BEIEHHS B TPOU3BOJIBHBIX KOOPAMHATAX.

12. OpueHTHpPOBaHHOE IPOCTPAHCTBO.

13. BexTopHOE M CMEIIaHHOE NPOU3BEIEHUS BEKTOPOB. X cBOiicTBa M BbIpaXKeHHUS B
koopauHaTtax. [Ipunoxenus.

14. ApdunHble, neKapTOBBI, IMOJSPHBIE CHCTEMBI KOOpPAMHAT Ha IUIOCKOCTH. MXx

npeoOpa3oBaHusl.

RN~ E
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Adounnsle, nexkapToBbl, chepuyeckre, UWIMHAPUYECKUE CHCTEMBI KOOPIMHAT B
npoctpancTee. X mpeoOpazoBaHusl.

I'padux ypaBHEeHUS U ypaBHEHHE (QUTYPHI, CUCTEMa YpaBHEHUH (QUTYDBHI.
Anrebpandeckue GUTypbl 1 UX MOPSTIOK.

[TapameTpuyeckue ypaBHEHUS.

[Ipsimast Ha mtockocTu. OCHOBHAsSI TEOpEMa O TPSIMOM.

CriennanbHble BUAbl ypaBHEHUH NPSMOIA.

B3aumHoe pacnonoxeHue IByX NpSAMbIX Ha IUIOCKOCTH.

PaccrostHue oT TOUKM 10 IpAMOIA.

[Inockocth B mpocTpancTBe. OCHOBHAsA TEOPEMa O MJIIOCKOCTH B POCTPAHCTBE.
CriennanbHble ypaBHEHUS TJIOCKOCTH.

B3anMHOe€ pacnosiokeHue IByX INIOCKOCTEN B POCTPAHCTBE.

PaccTostHue OT TOUKH /10 MIIOCKOCTH.

[Ipsimas B mpocTpancTBe. OOLIME U KAHOHUYECKHE YPAaBHEHUS MIPSIMON B TPOCTPAHCTBE.
B3aumHoe pacnosnoxeHue IByX IpsIMbIX B IPOCTPAHCTBE.

PaccTosiHre OT TOUKH 10 TPSAMOM B TPOCTPAHCTBE.

Onnunc, runepbona, napadona. Ix kaHOHWYECKHE YpaBHEHUSI.

JlupektopuaibHble CBOWMCTBAa JJUIMIICA, THUNEpPOObl, Napabojibtl M UX MOJSPHOE
ypaBHEHUE.

Teopembl 00 ypaBHEHUSAX LUIUHAPA U QUTYPHI BpaIleHHS.

JloctaTouHble MPU3HAKK HWIMHIPA, KOHYCA U QUTYpBI BpalleHUSI.

@urypsl 2-ro nopsiika B npoctpancTse. VccnenoBanue GopMbl U pacroyiokeHus Guryp
B NIPOCTPAHCTBE METO/I0M ceueHHuil. VX kaHOHWYecKre ypaBHEHHUS.
[IpsiMonmHEliHBIE 00pa3yOMKUe OTHOMOJOCTHOTO THIEPOOIonuIa M TUIEPOOTMIECKOTO
napaboJsionja.

MHoxecTBa, onepanyy HaJ MHOKECTBAMH.

[Ipenen mocneq0BaTEIbHOCTH.

MoHoToHHBIE TTOCTen0BaTebHOCTH. Teopema Beiepitpacca.

Yuco e.

Kpurepuii Komu cxoaqumMocT nocinea0oBaTebHOCTH.

Yucnosoii psaa. HactuyHas cymMma, CymMMa 4UCIIOBOTO Psa.

ITpuznak Konm cXxoIuMOCTH ps0OB ¢ HEOTPULIATEIBHBIMU YWICHAMMU.

[Ipusnak /lanambepa cx0AUMOCTHU PAJIOB ¢ HEOTPULATEIbHBIMU WICHAMHM.
AGCoI0THAs U YCIOBHAsA CXOAUMOCTb.

[Ipu3nak JleiOHMIIA CXOAUMOCTH 3HAKOUYEPEAYIOILErocs psjia.

[Tpuznaku Abenst u Jupuxie cX0AUMOCTH IPOU3BOJIBHBIX YHCIOBBIX PSIOB.
Onpenenenue npeaena GyHkuu B Touke no Komm.

DOKBHMBAJICHTHOCTD OIpeiesieHuil mpenena ¢pyHkiuu B Touke 1o Komwu u no I'eiine.
Apudpmernueckue onepanuy Haj GyHKUHUAMU U UX MIPEJIEIIbI.

[Ipenen cnoxxHoM PyHKIUU.

Kpurepuii Komu cymecTBoBaHus KOHEUHOT0 npeaena GyHKIMHU B TOUKE.

IIepBblil 1 BTOPOM 3aMeUdaTeIbHbIE IIPEIEIBI.

OnHocTopoHHME Tpeaesbl (YHKIUN B TOUKE.

HenpepbIBHOCTh (GYHKIIMH B TOUKE.

Touku pa3pbiBa, X KiaccuuKarus.

Touku pa3zpbiBa MOHOTOHHOM (PyHKLINU.

@DyHKIMS, HENTPEPBIBHAS HA MHOKECTBE.

Teopema 0 IpPOMEKYyTOUHOM 3HAUEHUH (PYHKIIMH, HEIPEPHIBHON HA OTpE3KeE.
IIepBas Teopema Beliepmpacca.

Bropas teopema Belepiurpacca.

IIpounsBoHas U ee CBOMCTBA.

. MuddepenupyeMocTs pyHKIIMU B TOUKE, €€ KPUTEPUH.
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63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.

CoNR~ LN E

10

11.
12.

Huddepenunan GpyHkuuu.

[TpousBoHas CIIOKHON (DYHKIIHH.

[IpounsBoaHas 0OpaTHOM (HYHKIHH.

[Ipon3BoaHBIE AIIEMEHTAPHBIX (PYHKITUI.

I'eomerpuueckuii 1 GU3NIECKUN CMBICIIBI TPOU3BOTHOM.

OcHoBHBIE TeOpEMBI 0 U PepeHInpyeMbIX QyHKIMIX: Teopema Depma.
OcHoBHBIE TEOpEMBI 0 U PepeHIUPYEeMBIX QYHKIUAX: Teopema Posus.
OcHoBHBIE TeOpEeMBI 0 U depeHIpyeMbIx QyHKIUAX: Teopembl Jlarpamxka u Komm.
MOHOTOHHOCTH (PYHKIIHH.

Teopema JlapOy 0 mpoMeKyTOYHOM 3HAUCHUU POU3BOTHOM.

®opmyna Telinopa ¢ octaTouHbIM WieHOM B (popmax Jlarpanxka, Komu, Ileano.
Paznoxxenue mo dopmyne Teiinopa-Ileano snemeHTapHBIX QYHKITUH.
Heobxomumoe u JocTaToOuHOE YCI0BUS IKCTpeMyMa (PYHKILHH.

BOl'lpOCbl AJIst CAMOKOHTPOJIA 3HAHUH IPpH MOATOTOBKE CTYACHTOB K 3AaHATUAM,

CaMOCTOSITEJILHOMY U3Yy4YEeHHMI0 Kypca, K MIPOMEXYTOYHOH aTTecTaunu (IK3aMeHy)

BO 2-M ceMecTpe

[TepBooGpa3nas. Heonpenenénuelii nHTErpas.

dopmyrna UHTETPUPOBAHUS 110 YACTSM.

NHTerpupoBanne painoOHaIbHBIX (YHKIIHM.
WHuTerpupoBanre TpUroHOMETPUYECKUX (HYHKIUH.
NuTerpupoBanne uppauoHaIbHbIX QYHKIHHN.
Huterpupyemocts no Pumany.

Pazbuenue orpeska, BEpXHUE U HUKHUE UHTETPATIbHBIE CyMMBI.
CBolicTBa MHTErpajia ¢ IEPEMEHHBIM BEPXHUM MPEAECIOM.
®opmyna Herotona-JIeOuua.

TeopeMsl 0 cpenHeM it mHTErpana Pumana.
HHTerpupoBanne 1o 4acTaMm JUlsl ONPEIEIEHHBIX HHTETPAJIOB.
3aMeHa IEPEMEHHOM B ONIPEIEIIEHHOM UHTErpalle.

13. Heco6ctBennbie unTerpaibl. Kpurepuit Komm cxomumoctn HecOOCTBEHHBIX HHTETPAJIOB.
14. AGcomoTHas M YCIIOBHAs CXOJMMOCTh HECOOCTBEHHBIX MHTErpasioB. [Ipu3naku AGens u

15.
16.
17.
18.
19.

20.

21
22

28

Hupuxiie.

[nomane KpUBOJIMHEWHOW TpaIeIuu.

JlnmuHa 1yru KpUBOM.

CBsi3b HENMPEPBHIBHOCTH (PYHKIIUU C CYIIECTBOBAHHEM Ipeiena.
JIBOMHOW ¥ TOBTOPHBIEC TTPEETHI.

YacTHble MPOU3BO/IHEBIE.

Hudpdepennupyemsie B R" Gpynximmy.

. Heo6xonumele ycnoBus nuddepeHunpyeMoCTH.
. Hocratounbie yciaoBus auddepeHunpyeMoCcTH.

23.
24,
25.
26.
27.

JuddepeHunpoBanue ca0xKHON QyHKIHH.

Huddepenunan. 'eomerpuueckuii cmbica quddepernnana.
IIpousBoaHas No HanpaBieHHIO. [ pagueHT.

YacTtHble Mpou3BoIHbIE U AU depeHInabl BHICIIUX HOPSAKOB.
®opmyina Tenmnopa.

. JlJokanmpHbIM 3KCTpeMyM (QDYHKIIMM MHOTHX TIEpEMEHHBIX.
29.
30.
31.
32.
33.

HeoOxoauMmele ycinoBus skcTpeMyMa (yHKIIMM MHOTHX TIEPEMEHHBIX
JlocTaTouHble yCIOBUS SKCTpeMyMa (PYHKIIUM MHOTUX MEPEMEHHBIX.
HesBHble QyHKINH.

VY CnoBHBIN 3KCTpeMyM (DYHKIIMM MHOTHX TIEPEMEHHBIX.
OmnpeneneHue U CylecTBOBaHUE JIBOMHOTO HHTETpaa.
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34. CpoiicTBa JBOMHOTO MHTETpAJIA.

35. Ilepexo1 OT ABOWHOTO MHTErpasia K HOBTOPHOMY.

36. 3ameHa nepeMeHHBIX B IBOHOM HHTETpaie.

37. TpoiiHoii uHTErpal.

38. 3ameHa nepeMeHHBIX B TPOIHOM HHTETpalle.

39. KpuBonuHeitHbIe HHTETpalbl IEPBOTO POJIa, UX CBOMCTBA.

40. KpuBoJMHEHHBIE HHTETPAJIBI BTOPOTO PO/, MX CBOMCTBA.

41. ®opmyna ['puna.

42. TloBepxHocTHBIC HHTErpasbl. COracoBaHHE OPHEHTAIMH TOBEPXHOCTH U €€ TPAHHUIIBL.

43. ®opmyna Crokca.

44. ®opmyna "aycca-OcTtporpaiackoro.

45. Psig @ypbe B €BKIMIOBOM MTPOCTPAHCTBE, MUHUMAITBHOCTh €T0 YaCTUYHBIX CYMM.

46. Tpuronomerpuieckuii psan Dypobe.

47. IlpencraBnenue GpyHKuuu uHTErpanom dypee.

48. TIpeoOpazoBanue Oypee.

49. luddepeHnnanpHbie ypaBHEHUS TIEPBOTO TOpsiaka. Pemenne ypapHenwus. 3aaada Komm.

50. O6mee u yacTHOE penieHust TUPPEePEeHIIHATHHOTO YPAaBHEHHS.

51. YpaBHEHHUs C pa3AeSIOMUMUICS IEPEMEHHBIMH.

52. JIuneitnpie quddepeHnnanbHble ypaBHEHHS TEPBOTO TTOPSIIKA.

53. YpaBHeHus B OJTHBIX auddepeHuanax.

54. lupdepennmanbaple  ypaBHEHHST BTOPOTO MOpSAAKa. YpaBHEHUs, JOITyCKAaloUIUe
MOHIKEHHE TIOPSI/IKA.

55. Jlunelinbpie otHOPOIHBIE MU PepeHITAIbHBIC YPABHEHUS BTOPOTO MOPSIKA.

56. JIunelinpie HeOTHOPOIHBIE MU PepeHITATbHBIC YPaBHEHUS BTOPOTO MOPSIKA.

57. Knmaccudukanusi ypaBHEHUM ¢ YaCTHBIMU TIPOU3BOIHBIMU BTOPOTO MOPSIIKA.

58. [IpocTeiimue 3a1a4n, MPUBOAIINE K YPABHCHHUSIM THUIIEPOOJIMYECKOTO THIIA.

59. YpaBHeHHE MONEPEYHBIX KOJIEOAHUNH CTPYHBI.

60. YpaBHeHHE MPOAOTBHBIX KOJICOAHHI CTEp)KHEN U CTPYH.

61. YpaBHEHHE JIECKTPUICCKUX KOJICOAHU B TIPOBOAAX.

62. [Ipocreiimue 3a1aun, TPUBOISAIINE K YpaBHEHUAM MapabOIMYECKOTO THIIA.

63. JIuneiinas 3a1a4a 0 paclpoCTPAaHEHUH TEIIa.

64. YpaBuenue nuddysum.

65. YpaBHeHHE TeIia B MPOCTPAHCTBE.

IIpumepbl KOHTPOJILHBIX 3aJaHUI 1JIs1 MPOBeJeHUs TeKYIero KOHTPOJIs 10 HTOram
OCBOEHHS THCIUNIUHBL.

KontpoJsbHas padora Ne 1

7 6 3 7
3 57 2
1. Bbraucnute onpenenuTens:
5 4 3 5
5 6 5 4
2. HccnenoBaTh COBMECTHOCTh M HATH 00Ilee pelIeHHe U OJJHO YaCTHOE pelIeHHe

3x, +4x, +x; +2x, =3,
CHUCTEMBI ypaBHEHHUH: |6x; +8x, +2x; +5x, =7,

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

3. T[IpoBepuTh, YTO BEKTOPH @ =61 +3] — 6k u b=3i+ 6]+ 6k MOT'YT OBITbH
peOpamu Ky0a, MCXOSIIMMU U3 0HOM BepiiuHbl. HaliTu TpeTbe pedpo 3Toro Kyba.
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4, HNaubr  nmBa Bektopa a(01l) wu 5(1;1;0). Haiitu Bexktop € mimHBI |1,

o = . T o
MEePICHIUKYISPHBIA BEKTOPY a , 00pa3yIoIMii ¢ BEKTOpOM b yron 2 Y HaIlpaBJICHHBIN TaK,

9TOGH! YIOPSI0YCHHAs TPOHKa BEKTOPOB @,D,C MMena MoI0KHTEIbHYIO OPHEHTALITIO.
o. Hanbl BepmiuHbel TpeyroapHuka A(2;-2), B(3;-5), C(5;7). CocraButh

ypaBHEHHE NEPIEHANKYISAPA, OMYIIEHHOTO U3 BepmrHbl C Ha OMCCEeKTpHUCy BHYTPEHHETO yria
IIpU BepirHe A.

6. JIBe TpaHM Ky0a JeKaT Ha IIOCKOCTAX 2X—2y+2—-1=0 u 2x—-2y+2+5=0.
Boruuciauts 06beM 3T0ro Kyoda.
1. CocraBuTh ypaBHEHHE TpsIMOM, mpoxojsamieli uvepe3 Touky M(L1,-1;2) wu

nepHeHIUKyIspHoi Bektopam a(2;2;3), b (-2;5;0).
2 2

Xy .
8. Han smuarnc E+—:1. Haiitn mymHy ero namamerpa, HampaBJIEHHOTO IO

9

OMCCeKTpUce KOOPANHATHOTO YTJIa.

KontpoJubHnas padora Ne 2

1. Beruaucnuth npeaensl GyHKIUN:
: S x?—x— . X*—3x+2
a) im X E X 2x 5;6) I|m3—+;
oo (x+1)x? +4) e |

2 —2c0s2x —sin ? 2x ™
lim . 1) lim (X +sin 2x)*
) X4 ’ ) x—)l( 7ZX) ?

x—0
2. Haittn npoussomyto ¢ynxmun y = yY1—e &%

3. HccnenoBath GyHKIMIO U HAUEPTUTH €€ Tpaduk: Y = (X - 6)67

KonTpoabHnasi padora Ne 3
1. Haiiti uHTETpaNHI:

1) .fxln(ljt 1jdx ;
X

sin * X
2 |
COS X

3) J.1+x

o v v 2
2. Haiitu miomaaps KakJ0H U3 yacTeid, Ha KOTopble nmapadoia Y =1— X paz0OuBaet Kpyr

X +y? =

3. Haiiti yacTHBIE IPOU3BOIHBIE TIEPBOTO U BTOPOTO MOPSAIKOB (PYHKIIMU
u=x’+y".

4. Viccnenoath Ha skcTpeMyM dynkmmio U = X° +y° —3xy.

KonTpoabHnas pabdora Ne 4
1. Tlepexons k HOJ‘DIpHBIM KOOpJAMHATaM, BBIYACIUTH HHTETpall

4dxdy,rne D=1xy): x*+y?<ax.
eI { }
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HaiiTi Maccy IIaCTHHKY ILIOTHOCTH o = X + 2 ¥ OIPaHHYEHHOM IMHUAME Y = X,
y=x+2,y=2-x (x>0).

BbIunciauTh KpUBOIMHENHBIM HHTETPAII IEPBOTO POJIA 110 YKA3aHHON KPUBOM: .[ xyds, L —
L

2,2
4eTBEPTh OKpY)KHOCTH X~ + Y =1, nexamiast B mepBoM KBaJpaHTe.

HaiiTu 4acTHOE pelIeHne ypaBHEHUS] (1+ e )yy’ =€”, YIOBJIETBOPSIONIEE YCIOBHIO
y(0) =1.

N 1
Haiitu pemenne ypapuenust Y + Y = —— , yaosierBopsitoinee yciaosusm Y(0) = 2,
COS X

y'(0)=3.

Texymuii KOHTPOJb OCYLIECTBISIETCS B XOJ€ Y4eOHOro mpoliecca U KOHCYIbTHPOBaHUS
CTYIEHTOB, €r0 OCHOBHBIMH (DOPMaMH SIBJISIIOTCS:

00CyXXJIeHHE BBIHECEHHBIX B IJIaH CAMOCTOSITENIbHOM paboThl BOIPOCOB U 33]ay;
PEIICHUEC HA MPAKTUYCCKUX 3aHATUAX 3a1a4 U UX 06CY)KILCHI/IG;

BBITIOJIHEHNE KOHTPOJIBHBIX pad0T U 00CYXK/IeHUE PE3YIbTaTOB;

y4acTue€ B AMCKYCCHUH I10 HpO6J'IeMHI)IM TEMaM AUCHUIIIIMHBI K OII€HKA Ka4YeCTBa aHaJIu3a
MPOBEAECHHOW aHATMTUYECKON U UCCIIEI0BATEIbCKOM PaOOTHI.

@opMOli MPOMEXKYTOUHOM aTTECTAllMd B KaXJIOM CEMECTpEe SBIIAETCS 3K3aMEH. OK3aMeH
MPOBOJUTCS B YCTHOM (popMe B BHJE€ OTBETOB Ha BOMPOCHI OWJIeTa W JIBa JOMOJTHHUTEIBHBIX
BOIIPOCA U3 NIEPEYHS BOIIPOCOB K IPOMEKYTOUHOHN aTTECTALIMH.

DOK3aMeHaIMOHHbIE OWJIETHI Ul IPOBEIECHUS TPOMEKYTOUHOM arTecTaluu B 1-M cemecTpe
MPUBEICHBI B IPUJIOKEHUH 1, BO 2-M CEMECTPE - B MPUIIOKEHHUH 2.

RN R~LNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

Ilnan camocTosiTe/ILHOM PadOThHI
HeBbIpox1eHHBIE MAaTPUIIBI.
CucTteMbl TUHEUHBIX YPABHEHUM.
JlelicTBUA C BEKTOpaMH.
YpaBHeHUs IPSMOI Ha MIOCKOCTH.
JIuHuK BTOPOro Nopsiika Ha MIOCKOCTH.
YpaBHEHHUS NOBEPXHOCTH U JIMHUA B IPOCTPAHCTBE.
MHoXxecTBa JEMCTBUTEIBHBIX YUCEL.
Yucnoble MOCIEI0BATEIBHOCTH.
[Tonstne GpyHKUUU.
Teopus npenenos.
HenpepoiBHOCTH (pyHKITHH.
JuddepeHunpyeMocTb GYHKINUNA OJHON MEepEMEHHOMN.
UccnenoBanue GyHKIUN ¢ TOMOIIBIO POU3BOIHBIX.
Heonpenenennslit uaTErpas.
OnpeneneHHbIi HHTErpall.
@YHKIMN HECKOJIBKUX MTEPEMEHHBIX.
DKCTpeMyMbl (QYHKITHHA.
KpatHoe unterpupoBanue.
Apudmernueckue AeWCTBUS ¢ KOMIUIEKCHBIMU YHCIIaMU B KOMILIEKCHOM (opme.
HccnenoBanne YnCIIOBBIX PAIOB HA CXOIUMOCTb.
Omnpenenenne paauyca CXOAUMOCTU CTENIEHHBIX PSIIOB.
Paznoxenue ¢pynkuuii B psa Teitnopa u B psg MaknopeHa.
NuTerpupoBanue npoctedmux quddepeHnnansHbIX ypaBHEeHUH 1-To mopsiaka.
VYpasuenus Jlarpanmxka n Knepo.
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25. Pemenue nuddepeHINATBHBIX YpaBHEHUH 2-TO TMOpsAAKAa METOJOM BapHaluu
MIPOU3BOJILHBIX MTOCTOSIHHBIX.
26. OrtbpIcKaHHME YacCTHBIX peuleHud auddepeHranbHbIX YpaBHEHUHA 2-TO TMOpsAKa ¢
MOCTOSTHHBIME KOA((HUIIMEHTAMU METOJIOM BapHAIIMH MPOU3BOJIBHBIX TIOCTOSIHHBIX.
Ilnan npoBeAeHus NPAKTHYECKUX 3aHATHI 10 MaTeMaTuKe B 1 cemecTpe
Tema 1. OcHOBHBIC NOHATHS JTHHEHHON anredOpbI
3anstue 1. [Tonsrue marpuisl. Onepanuu Hajg Matpunamu. [4, 4.1, r.1V, § 2].
3anstue 2. Omnpenenutens. CBolcTBa omnpenenurtencii. Beruucienue omnpeaenurTesncit
TPEThEero TMopsiiKa. PasiiokeHue omnpepenuTelNs Mo 3JIeMEeHTaM CTpoK(ctonomoB). OOparHas
marpuna. ([3, rn.4, §1], [4, 4.1, rn. 1V, 81]).
3anstue 3. Cucremsl nuHEHHBIX anreOpandeckux ypaBuenuit (CJIAY). Meron Kpamepa
pemenust CJIAY. Marpuunsiii Mmetoa pemerust CJIAY. ([3, rn.4, §2], [4, u.1, .1V, 82]).
3anstue 4. Uccnenosanne CJIAY. Meron Taycca pemenus CJIAY. [4, u.l, tn.lV, 82,
86].
Tema 2. MeToa koopauHaTt
3ansatue 5. IlpsiMoyrosipHas cucreMa KOOPJAMHAT Ha IJIOCKOCTH M B IMPOCTPAHCTBE.
[IpeoGpa3oBanue MPAMOYTrOJbHON CUCTEMBI KOOPAMHAT (MapajiebHbI MEepEeHOC U MOBOPOT).
([3, .1 §3,8§16], [4, ua.1, ro.l, 81]).
Tema 3. OCHOBBI BEKTOPHOM aJIredpsbl.
3ansTue 6. [Tonarue BexkTopa. Oneparnuu Hag BekTopamu. [3, rim.2, §1].
3anstie 7-9. Koopamuatel BekTopa. Omepammu Hall BEKTOpPaMH, 3aJaHHBIMH CBOUMH
koopauHaTamu. ([3, 1.2, §2-§5], [4, u.1, ra.1l, 882-3]).
Tema 4. OcHOBHBIC NOHATHS AHAJIUTHYECKON reOMeTPHHU HA IVIOCKOCTH
3ansarue 10-11. YpaBuenue muaun. [Ipssmast Ha miiockocTu. Buabl ypaBHEHUN NpsiMON Ha
IUIOCKOCTH. B3anMHOE pacmosioxeHune npsMbIX Ha miockocTr. ITydok mpsameix. ([3, rin. 1, §§4-7],
[4, u.1, 1, 82]).
3anstue 12-14. Jluaum BTOoporo mopsaka. OkpykHocTh. KaHoHHMuUeckuwe ypaBHEHUS
AIUIMIICA, TUTIEPOO0IIBI, mapadosl. ([3, ria.1, §§8-11], [4, u.1, ra.l, 83]).
Tema 5. OcHOBHbIE NOHATHS AHAJUTHYECKOH reOMeTPUH B IIPOCTPAHCTBE.
3ansarue 15. Ilnockocts. Buael ypaBHEHHI IUIOCKOCTU. B3amMHOe pacnosioxeHue
IocKocTel B mpocTpancTse. CBsska miockocreid. ([3, rin.3, §1-§2], [4, 4.1, ro I, 8§1]).
3anstue 16. [Ipsamas B mpoctpancTBe. Buasl ypaBHeHUs mpsiMoil B mpoctpaHcTse. ([3,
ri.3, §3], [4, u.1, ro 111, 81]).
3anstue 17. BzauMHoe pacrosiokeHue MpsMOoi M IIOCKOCTH B mpoctpancTse. ([3, 1.3,
§4], [4, u.1, ra. 11, 81]).
Tema 6. ®yHKIUA OAHOH He3aBUCUMOI NepeMeHHOMM.
3angrue 18-19. YucnoBble OCJIeJ0BAaTSIILHOCTH. CBolcTBa YHCJIOBBIX
MOCJIeIOBATEILHOCTEH. beckoneuHo-Masbie u 0ECKOHEYHO-00IbIINE YHCIIOBBIC
nocienoBareabHoCcTH. IIpeaen yncioBoii mocienoBaTensHoctu. [3, rin.5, §§1-2].
3anatue 20-21. Tlonsatue ¢ynkuuu. CrnocoObl 3amanus ¢yHkuun. [Ipocteiimue
(GyHKIIMOHATBHBIE 3aBUCUMOCTH. DlieMeHTapHble GyHkuuu, ux rpadpuku. [Ipenen dyHkuuu Ha
o6eckoneunoctu. [lpemen ¢ynkummu B Touke. Ilpemen ¢ynkumm cmpaBa B Touke. [lpenmen
byHkimu crnesa B Touke. [4, 4.1, . VI, §81-4].
3anarue 22. beckoHeuHo Oombimne GYHKIMUA U OECKOHEYHO Manbie GpyHKuuu. [lepBbiii
3ameuatesbHbli ipenen. ([3, ri.5, §4], [4, 1.1, VI, § 4]).
Bansitue 23. Bropoii 3ameuarenbubiii npenen. ([3, .5, §10], [4, 1.1, tn. VI, § 4]).
3anstue 24. CpaBHeHue OeckoHeYHO MaibiX (QyHKuuil. HenpepbsiBHOCTh GyHKuuu. ([3,
.5, §7], [4, 4.1, rn.VI, §885-6]).
KonTponsHas padora.
3ansatue 25 . IlpowsBoanas ¢GyHKUMHM OJHOM niepeMeHHON. ['eomerpuueckuit u
MeXaHUYECKUI cMbIch npou3BoaHo. OcHOBHBIE npaBuia auddepentupoanus. ([3, 1.6, § 1],
[4, u.1, . VII, 81]).
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3ansrue 26 . [IpousBoaHas cioxuoi ¢ynkiuu. ([3, 1.6, §2,885-6, §8], [4, u.1, VI,
81]).

3anarue 27 . HesBubie ¢ynkuuu u ux auddepenuupyemocts. [Ipon3BoHbIe BBICIINX
nopsiakos. ([3, 1.6, §§9-10], [4, 4.1, rn.VII, 81]).

3anatue 28. Juddepenmman u ero reomeTpuueckuil cMmbicia.  [IpuMenenue
maddepennuana k npubIMKeHHbIM Bhruncienusm. ([3, 6, §11], [4, u.1, tn.VII, §1]).

3ansarue 29. ludpdepennmansl BeIcIX TOpsaAKkoB. yHKINHU, 3aJaHHBIE TAPAMETPUIECKH
[3, Ti.6, §12].

3ansrue 30. [TpaBuno Jlonurans. ([3, .7, §3], [4, 4.1, . VII, 82]).

Sarstre 31. IlpunoxkeHue TPOU3BOAHONW K HMCCICAOBAHHWIO (DYHKIIMH ¥ TMOCTPOCHHIO
rpaguKoB (AKCTpeMyMbI, TOUYKH nieperuooB). ([3, .7, §§4-6], [4, 4.1, . VII, §2]).

Tema 7. ®yHKIMA MHOTMX He3aBUCHMBIX IlepeMeHHbIX.

3anstue 31. [lonsTue GyHKIMM HECKOJIBKUX apryMEeHTOB. DYHKINU JBYX IEPEMEHHBIX.
I'paduk ¢ynkuun aByx nepemeHHsix. [Ipenen ¢yHkuuu npyx nepeMeHHbIX. HempepbsiBHOCTB
¢yukuuu. Touku paspbiBa. YacTHble Npou3BOAHBIE. YacTHbIE NPOU3BOJHBIE BBICIIUX
nopsinkoB. Ilonneiit  nuddepenuman. Ilonnoe mnpupamenue. IlpunoxkeHue MoIHOTO
maddepennuana k npuOImKeHHbIM Bhiuucienusm ([3, ria. 11, §§1-2, §6], [4, 4.1, rn.VIII, 881-
2].

3ansarue 32. uddepennupoBanue cinoxubx QyHKkuni. JuddepeHnupoBanre HEsIBHBIX
¢bynkimid. [IponsBonnas no Hanpasienuto. ['paguent. ([3, rn.11, §§4-5], [4, 4.1, . VIII, §2]).

3ansite 33-34. KacatenmpHasl MJIOCKOCTh W HOPMalbh K TMOBEPXHOCTH. DKCTPEMYM
¢byHKIMI  ABYX TnepeMeHHbIX. HeoOXonumMblii mOpuU3HAK —CyHIECTBOBAHUS  AKCTpPEMyMa.
JlocTaTouHble YCIOBHUSI DKCTpEMyMa. YCIOBHBIA JKCTpemMyM. HawmOosipliee w HauMeEHbIIee
3HaYeHue GyHKIUHU AByX nepeMmennsix. ([3, .11, §10] [4, u.1, . VIII, §83-4]).

Ils1aH mpoBeeHUs NPAKTHYECKUX 3aHATHI 0 MaTeMaTHKe BO 2 ceMecTpe

Tema 1. OCHOBBI HHTETPAJbLHOI0 UCUMCJICHUS

3anstue 1-2. Heonpenenenueiit uHTETpai, nepBooOpasnas. CBOMCTBa HEONPEIACICHHOTO
unTerpana. OCHOBHbIE METOJIbI MHTETPUPOBAHUS (METOIbl Pa3NIOKEHUs, 3aMEHbI NIEPEMEHHBIX,
HHTErpupoBanue mo yactsam). ([3, rn.8, §§1-2], [4, u.1, riw.IX, 81]).

3ansTtue 3-4 . UaTerpupoBanue panuoHanbHbIX apoodei. ([3, r.8, §3, §6], [4, u.1, rn.1X|
82]).

3anstue 5 . MHTerpupoBanue upparmoHanbHbiX ¢yHkiui. ([3, 8, §3, §6], [4, q.l,
ri.lX, §82]).

3anstue 6. MHTErpupoBaHue TPUTOHOMETPUUYECKUX M HppAIlMOHAIBHBIX (QyHKImi. ([3,
rn.8, §5, §7], [4, 4.1, . I1X, §83-4)).

3ansarue 7 . Onpenenenusiii uarerpain. @opmyna Hetorona-Jleitdnuna. ([3, rn.9, §11, [4,
q.1, . X, 81)).

3anarue 8 . IlpunoxeHue ONpPENENIEHHOTO HHTErpaja: BbIYMCICHHE O0beMa Tena
BpalleHus, JJIMHBI JIyTW KPUBOW, IUIOUIAAM MOBEPXHOCTU BpauieHus. [3, ri.9, §§2-5], [4, 4.1,
ri.l, §83-6].

Bansitue 9. HecobctBennnie unrerpaisl. ([3, 1.9, §7], [4, 4.1, rn. X, 8§2]).

3anarue 10. 3apmava, npuBoadmas K JBOMHOMY HHTerpaimy. CBOMCTBa JBOWHOIO
UHTerpana. BerauciieHne B 1eKapToOBO# U B MOJISIPHOU cuctemMe koopauHat [4, 4.2, ri. |, 881-6].

3anarue 11. KpuBonunueiinple wunterpansl 1 poma. CsolictBa. Breluucnenue.
KpuBonuneiinbie unterpanst 2 poaa. CpoiictBa. Beruncnenue. [4, 4.2, ri.ll, §81-2].

Tema 2. OcHOBHBIC MOHATHSA KOMILIEKCHBIX YHCeT

3aHATue 12-13. AnrebOpanyeckas, reoMeTpuyecKas, TPUTOHOMETPUYECKAS,
noka3zaTenbHast pOpMbI KOMIUIEKCHOTO yHcia. JleWcTBUS HaJl KOMIUIEKCHbIME yrciaami [4, ri. 111,
§7].

Tema 3. Pemienue OZ1Y.

3anstue 14. [Ipuembl MHTErpUPOBAHUS YPABHEHHUM C pa3/eisIIOIIMMUC NEPEMEHHBIMH.
Pemenue 3agaun Komm [3, rn.12, § 2].
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3ansatue 15. PemeHue OAHOPOIHBIX ypaBHEHMH. PelieHne ypaBHEHUH B IOJHBIX
maddepennunanax. Unaterpupyrommii MHOxuTenb. [IpuBenenne O/Y k ypaBHEHHIO B HOJHBIX
muddepennunanax [3, r12, §3, §5].

3anstue 16. Meroapbl pelieHus JIMHEUHBIX ypaBHEeHUN 1-ro nopsnka [3, rin.12, § 3].

3ansatue 17. YpaBHeHus 1-ro mopsiaka, HE pa3pelIeHHbIE OTHOCUTENIBHO MPOU3BOIHOM.
[Ipuemsl uaTerpupoBanus. Meron BBeneHus napamerpa [3, rin.12, § 6].

3anartue 18. JIuddepeHnmanpaple ypaBHEHHs BBICHIMX IOPSIKOB, JIOIYCKArOIINE
NOHMKeHue nopsaka. [Ipuemsl unterpupoBanus. [3, rn.12, §7].

3anarue 19. Pemenne oAHOPOAHBIX JTHHEHHBIX AU((EepeHINANIBHBIX YpaBHEHHH 2-TO
nopsiika. JInHelHple HEOAHOPOAHBIE YPABHEHUSI 2-T0 NIOpsAAKa. MeToa Bapualiu MpoU3BOJIbHBIX
NOCTOSIHHBIX. [3, r1.12, §8].

3austue  20. JluHeliHple  ypaBHEHHS C  TOCTOSIHHBIMH KO3 (UIUEHTaMHU.
XapakTtepuctuueckoe ypaBHeHHe. OTbICKaHHME OOIIEro pelleHus JUHEHHOrO OJIHOPOJIHOTO
YpaBHEHHUS 2-TO MOPSJIKA C TOCTOSHHBIMU KO3(PPUIIMEHTaMU N0 KOPHSIM XapaKTepUCTHUUECKOTO
ypaBHeHus [3, ri.12, §8].

3ansatue 21. JluHeliHble HEOTHOpOJAHBIE ypaBHEHHUs. OTbICKAaHUWE YACTHBIX PEIICHUN
T depeHInanbHbIX YpaBHEHUH 2-TO MOpsAAKa € MOCTOSSHHBIMU KO3(Q(UIMEHTaMH M0 BUIY
MIpaBoOi YacTHU ypaBHEHUs (METOJ HEONpeaeIeHHbIX Kodpduiuentos) [3, rin.12, §9].

3anstue 22. Meroa Bapuayy MPOU3BOJIBHOTO TOCTOSHHOTO JJIsi HAXOXKIACHHUS OOIIEeTo
pelleHHus HEOJHOPOJHOTO JIMHEHMHOro ypaBHEHMsI 2-TO TMOpSAKa C  MOCTOSHHBIMU
koadurmentamu [3, r1.12, §9].

3anarue 23. Pemienue cucreM AuddepeHnnanbHbIX YpaBHEHUH METOIOM HMCKIIIOUEHUS
[3, rm.12, §12].

Tema 4. Paasl.

3ansatue 24-25. Yucnoseie psapl. YactuuHas cymma psiga. IloHATHE CXOIUMOCTH.
CpoiicTBa uncioBBIX psaaoB. HeoOxoaumerii nmpusHak cxoaumoctu. Kpurepuit Komm. [Ipusnaku
Hupuxine u AoOens. [lpu3Haku CXOJAMMOCTH 3HAKOMOJIOKHUTEIBHBIX PSOB. AOCOJIOTHO
cxonsmuecs panpl. [Ipu3Hak cXoquMOCTH 3HaKo4epenyommuxces psaos [3, ria.14, § 1].

3anstue 26. ynkunoHanbHbie psaapl. Onpenenenne 00IacTH CX0UMOCTH. PaBHOMepHas
cxomqumocTth. Kpurepuit Komm u npusHakum paBHOMepHOW cxomumocTtH (Belepmrpacca,
Hupuxie, A6ens). CBoiicTBa paBHOMEPHO CXOJSIIUXCS PSIOB.

3ansarue 27-28. CreneHHble psiabl. Beruncienue pammyca cxoaumocTtu. llouneHnHoe
muddepennrpoBanue u uHTerpupoBanue [3, riu. 14, §2-3].

3ansarue 29-30. Psaner Teiniopa u MaknopeHa. BplunciieHHE OCTaTOYHOTO YJICHA.
Pasnoxenne ¢pyukiuii B psag Teitmopa u Maxkiopena [3, rin. 14, § 4-5, 87].

3anartue 30-31. Psaner @ypwe. Omnpenenenre Kod3()(PUIUEHTOB TPUTOHOMETPHUYECKOTO

psana. Panet @ypbe ans 4eTHBIX M HEUETHBIX QyHKuMid. Pasnokenue ¢ynkuuii B psg Oypse [3,
rin. 14, § 4-5, 87].

7. laHHBIe 1JIs1 y4eTa ycrneBaeMocTH cTyieHToB B BAPC
Tabnuma 1.1 Tabnuiia MakCUMaNbHBIX OAJIOB 1O BUAAM YU€OHOM e TEIbHOCTH.

1 2 3 4 5 6 7 3 5
Hpyrue
Jla6oparo |I[Ipaktuue |CamocTosiTe| ABTOMaTH3UD BpHy;H [IpomexyT
Cemectp |JIlekuun| pHbIE CKHe JbHas OBaHHOE yueOHOM OFHAA | prroro
3aHATHS | 3aHATHS paboTa |TecTHpOBaHUE|AESITEIHHO arrecTatt
CTH A
1 10 0 20 10 0 20 20 100
2 10 0 20 10 0 20 20 100

18




HporpaMMa OICHUBAHUA yqeﬁnoﬁ ACATECJIBHOCTH CTYACHTA B 1 ceMecTpe

Jlexnuu
[TocemtaemMocTb, aKTUBHOCTD U JIp. 33 ojiuH cemecTp — oT 0 1o 10 Gayios.

JlaGopaTopHbIe 3aHATHS
He npegycmoTpensl.

IpakTnyeckne 3aHATHS
[TocemaemMocTb, aKTUBHOCTH (OTBETHI C MeCTa, padoTa y JOCKH), CaMOCTOSTEIbHOE

pemeHue 3a1a4d B ayautopun oreanBaercs ot 0 1o 20 6amios.

CamocrosiTebHas padora
[IpaBunpHOE BBINOJHEHHE AOMAIIHUX 3aJaHUl M OTBETHI B MPOLIECCE YCTHOTO OIpoca

onennsarorcd ot 0 1o 10 6aymios.

ABTOMaTH3HPOBAHHOE TECTUPOBAHME
He npegycmoTpeHsl.

JIpyrue BWabl YUeOHOI JeITeJbHOCTH
Bce npyrue Bunbl aesitenbHOCTH Oo1leHuBaroTCs ot 0 10 20 6aymios.

IIpome:xxyrounas arrecrauus — or 0 1o 40 OayuioB
[IpomexxyTodHas aTTecTalys CTyJICHTOB IMPOBOJINUTCS B BUJIE 9k3amena. IIpu mpoBeneHun

MPOMEKYTOYHOM aTTECTALNU:

OTBET Ha «OTJIUYHOY» OlleHHBaeTcs oT 35 1o 40 0amnos;
OTBET Ha «XOPOIIIO» OIIEHUBAETCS OT 25 10 34 6ayoB;
OTBET Ha «YAOBJIETBOPUTEILHOY OlleHuBaeTcs oT 20 10 24 6amios;
OTBET Ha «HEYAOBJIECTBOPUTEILHOY» olleHuBaeTcs oT 0 1o 19 6amios

Taxum O6p330M, MAKCUMAJIBHO BO3MOXKHasA CyMMa 0amIoB 3a BCE BUbI y‘le6H01>i

ACATCIIbHOCTU CTYACHTA 34 1 CEMECTP IO JUCHUIIIINHE «Maremaruka» cocrasigeT 100 OamioB.

Tabmuma 2.2 Tabnuna mepecdyera MOJYYEHHOW CTYJIEHTOM CYMMBI OaJlJIOB TIO
JIUCIHILIMHE «MaTeMaTHKa» B OIICHKY (9K3aMeH):

OoJiee 85 0aJUIOB

«OTJIHNYHO»

ot 76 o 84 GayuioB

«XOpOoHIo»

ot 60 1o 75 GayuIoB

«YHAOBJICTBOPUTCIIBHO»

menbie 60 0ayuIoB

CHCYHOBJICTBOPUTCIIBHO»

IIporpamma oneHuBaHNs y4eOHOM AesATEIHLHOCTH CTYICHTAa BO 2 cemecTpe

Jleknuu

HOCGH_[aeMOCTb, AKTUBHOCTL U JIp. 3a OAJUH CEMCCTP — OT 0 0 10 Gamnos.

JlabopaTopHble 3aHATHS
He npegycMoTpeHsl.
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IpakTHyeckue 3aHATHSA
[TocemraemocTh, akTUBHOCTH (OTBETHI C MecTa, paboTa y JOCKH), CAaMOCTOSITEIHLHOE
perieHue 3a1a4d B ayautopuu onerusaercs ot 0 1o 20 6amios.

CamocTosiTe/ibHAs padoTa
[IpaBunpHOE BBINOJHEHHE AOMAIIHUX 33JlaHHl M OTBETHI B MPOLECCE YCTHOIO OMpoca
onenuBaroTcs ot 0 10 10 6aos.

ABTOMAaTH3MPOBAHHOE TECTHPOBAHME
He npexgycmoTpensl.

JIpyrue BUALI YUEeOHOM AeATeJbLHOCTH
Bce npyrue Buasl nestenbHocTH oneHUBatoTcs ot 0 10 20 6anios.

IIpome:xxyrounas arrecramus — otT 0 1o 40 OayuioB

[IpomexxyTouHast aTTecTalys CTyJICHTOB IMPOBOJUTCS B BUJIE 9k3ameHa. [Ipu npoBeneHun
IIPOMEKYTOYHOU aTTECTALlNHN:

OTBET Ha «OTJIHUYHOY» OlleHUBaeTcs oT 35 1o 40 0amnos;

OTBET Ha «XOPOIIIO» OIIEHUBAETCS OT 25 10 34 6ayioB;

OTBET Ha «YJOBJIETBOPUTEILHO» OlleHuBaeTcs oT 20 10 24 6amios;

OTBET Ha «HEYAOBJIETBOPUTEILHOY» olleHuBaeTcs oT 0 1o 19 6amios

TakuM 00pa3oM, MakCHMaJdbHO BO3MOXHAas CymMMma Oa/UIOB 3a BCE BHJBI y4eOHOM
NESTETHPHOCTH CTYACHTA 3a 2 ceMecTp 1o auciuiummae «Matemarukay cocrapisger 100 6amos.

Tabmuma 2.2 Tabnuma mepecdyera TMOMYYEHHOW CTYIEHTOM CYMMBI OaJlJIOB TIO
TUCIUTIINHE «MateMaTrka» B OIIEHKY (9K3aMEH):

Oonee 85 Gamios «OTJIIUYHO»

ot 76 o 84 Gasu1oB «XOpOUIO»

ot 60 o 75 GasyuIoB «YJIOBJIETBOPUTEITHHOY
MenblIe 60 6aioB «HEYIOBJICTBOPUTEIHLHOY
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8. VYuedno-merommueckoe u HHpOpMalHOHHOe ofecneYeHHe HCHHUILIHHbI
«MareMaTuKa»:

@) numepamypa:

1. llemunosuu B.IL, Kyzgpssues B.A. Kparkuii KypC BBICIICH MaTeMaTHku: y4ed.
nocodwue sus By30B - M. : Actpens :ACT, 2007. -654 c. - ISBN 5-17-004601-4. A974857-0X®,
A974858-OX® (323k3).

2. ITucemennsiit JI.T. KOHCIEKT JIEKIHI 0 BRICIIEH MaTeMaTHKe [B 2 u] - M.: Aiipuc-
[Ipecc, 2008 - .279 c. - ISBN 978-5-8112-2922-4. A914122-0X®D, A914123-0X D, A914124-
OX®, A914125-0X®, A914126-0X®D, A914127-0X® (640k3).

3. Harancon M.II. Kparkmit kypc BbicIIel MaTeMaTHK - Mocxksa:Jlans, 2009.-736¢.—
ISBN 978-5-8114-0123-9 : http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=283

/é/

6) mporpaMmmHoe obecneuenue u HurepHeT-pecypcest:

Huuyensuonnoe npozpammuoe obecneyenue:

L. onepanuonnas cucrema Windows 7, uim Gosee TIO3THSISE BEPCHSL
2. Microsoft Office Word,

3. Microsoft Office Exel,

4. Microsoft Office PowerPoint.

Humepunem-pecypcuor:

1 http:/fljb.mexmat.ru

21



9. MaTepuaIbHO-TEXHHYECKOe o0ecniedeHUe TUCHUILINHBI «MaTeMaTHKa»

Jlig npoBesieHUs 3aHATUM 10 AUCLUIIIMHE «MaremaTruka», NpeayCMOTPEHHOU y4eOHbIM
wianoM OOIl, umeercst HeoOXoauMas MaTepHaIbHO-TEXHHYECKass 0a3a, COOTBETCTBYIOIIAS
JEUCTBYIOLIUM CaHUTAPHBIM U IIPOTUBOIIOKAPHBIM IIPAaBUJIAM U HOPMaM:

— CIELMAJIM3UPOBAHHBIE KIJIACCHI, IPEJHA3HAYEHHBIC I IPOBEICHUS IPAKTUYECKUX
3aHATHH,

— OnOMMOTEeYHBIH (POH], YKOMIUIEKTOBAHHBIM TIEUYaTHBIMH M3AaHUSMU, IEPEUUCICHHBIMA
B pazjerne §;

— CHEeLMabHO  O0OpY/ZOBAaHHbIE  IOMEIIEHUS JJIi  CaMOCTOSITENIbHOM  paboThl
00yJaromuxcst ¢ KOMIIBIOTEPHBIM 000pYIOBaHUEM H JOCTYIIOM K ceTn HTepHeT.

[Iporpamma cocraBiena B coorBercTBrr ¢ TpeboBanusmMu ®I'OC BO no nampasnernto 04.03.01

XuMmus u npouiIsiM MOArOTOBKY AHAIUTHYECKash XUMHUS U XUMHUECKas skcnepTusa’, ""Xumus
HU3KO- ¥ BBICOKOMOJIEKYJISIPHBIX OpraHnyeckux BeuecTB" u "®dusnueckas XuMus'".

Astop S.A. IlapdenoBa, k.b.-M.H., AOLUEHT Kadeapbl MaTeMaTHUYECKOH TEOpHUH
YOPYrocTH U OMOMEXaHHUKH.

[IporpaMmma akTyanu3upoBaHa Ha 3acelaHuM Kadeapsl MaTeMaTHYECKOW Teopuu
ynpyroct u 6uomexanuku ot 21.06.2023 roga, mpotoxost NelbS.
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IIpuiroxenue
Y4eOHO-MeTOAMYEeCKOEe M HHPOPMALIMOHHOE 00ecneYeHre TUCIUIINHBI

Pexomennyemas nureparypa:

1. Munopckuii, B.Il. CoopHuk 3agau no Beicuieil marematuke [Tekcr]: y4. mocobue
/B.I1.Munopckwuii, 15-¢ n3n.-M.: ®@us.-mar. murt., 2006.-336c. —ISBN 5-94052-105-3 (B mep.).
A966707-OXD-Y3-4, D(666708-OXD-Y3-4.

2. Hanxo ILE., IlomoB A.I'., KoxeBuukoBa T.5I. B 2 u4.: Beicmias maremaTuka B
yOpaXHEHUIX U 3aadax: Yued. mocobue i By30B. M.: Beicias mkona, 2002.

3. baBpun M.W. Kparkwii kypc BBICIICH MaTeMaTHKH IS XHMHUKO-OHOJOTHYCCKUX WU
MEIMIIMHCKUX creruanbaocreit - M.: ®USMATIIUT, 2003. - 326 ¢. — ISBN 5-9221-0334-2.
A962234-0XdD, A962235-OXD, A962236-OXD (103k3).

4. Anodpuxoa H.C., Copoxuna O.B. Meron xoopaunar. BBeneHue B BEKTOPHYIO
anredpy, ®I'BOY  BIIO  “CaparoBckuil ~ rocyAapCTBEHHBI  YHMBEPCUTET  HUM.
H.I".YepnsimeBckoro”.-Capatos:[0.1.], 2012. http://elibrary.squ.ru/uch_lit/682.pdf

5. Mucnuk M.IIL., Copokuna O.B. Hekotopble MeTOAbI PELICHHUS CHCTEM JIMHEHHBIX
anredpandeckux ypasHeHuit, ®I'bOY BIIO “CapaToBckuii rocy1apcTBEHHbI YHUBEPCUTET HM.
H.T".Yepusimesckoro”.-Capatos:[6.1.], 2013. http://elibrary.squ.ru/uch_lit/696.pdf

6. Ano¢dpurxoa H.C., Copoxuna O.B., BeneHne B aHaIUTHYECKYIO TE€OMETPHIO Ha
miockocty, @PI'BOY  BIIO  “CapaToBCkMii  TOCyJapCTBEHHBI  YHHUBEPCHTET  HM.
H.I" Yepnsimerckoro”.-Capatos:[0.1.], 2013. http://elibrary.squ.ru/uch_lit/700.pdf

7. AnodpuxoBa H.C., Copoxuna O.B., BBeneHue B aHAIUTUUYECKYIO TEOMETPUIO B
npoctpanctee, @OI'BOY BIIO “CapaToBckuil  TroCylapCTBEHHBIM  YHHUBEPCUTET  HM.
H.I".Yepnsimerckoro”.-Capatos:[0.1.], 2013. http://elibrary.squ.ru/uch_lit/718.pdf

8. Copokmna O.B., OcHoBbl mau(phepeHIINATHPHOT0 HCYUCICHUS (YHKIIUNA OHOM
HE3aBHCUMOW TIEpEMEHHON [DNeKTpOHHBIM pecypc|: ydeOHOe TmocoOue uisl CTYICHTOB
HeMarematndeckux HampabiieHnid moarotoBku/ O.B.Copoxuna; ®I'bOY BIIO CaparoBckuit
rocyaapcTBeHHbld  yHuBepcuteT uM. H.I.Yepnsimesckoro”.-CaparoB:[6.u.], 2015-84 c.
bubGmumorp.: €.84 (6 nass.)-b.1. ID=1368 http://elibrary.squ.ru/uch_lit/1368.pdf

9. Copokuna O.B., HurerpupoBanue ¢GyHKIUNA [DIEKTpOHHBIH pecypc]: ydeOHoe
nocodue A CTYIEHTOB HeMmareMaTuuyeckux HarpasieHuil noarotoBku/ O.B.Copoxuna;
OI'bOY BIIO CaparoBckuii rocynapcTBeHHbIM yHuUBepcuTeT uM. H.I.YepnbliieBckoro™.-
CapatoB:[0.1.], 2015-84 C. bubnuorp.: c.84 (6 Ha3B.)-b.1. ID=1218
http://elibrary.sgu.ru/uch_lit/1218.pdf

10. Copokuna O.B., Pemenre oObIKHOBEHHBIX UG dEepeHIINaTbHBIX YPAaBHEHHIMA
[DneKkTpoHHBIH pecypc]: yueOHOoe mocobue Il CTyIEHTOB HeMaTeMaTUYECKUX HAIIPaBIICHUN
noarotoBku/ O.B.Copokuna; ®I'bOY BIIO CapatoBckuii rocyiapcTBEHHbI YHUBEPCUTET UM.
H.I".Yepuspimesckoro™.-CaparoB:[6.1.], 2014-65 c¢. bubnuorp.: .65 (6 Ha3s.)-b.u. ID=1120
http://elibrary.squ.ru/uch_lit/1120.pdf
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