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1. Illesn ocBOEHMS AN CIMIIJIMHbBI
Lensro npenogaBanus kypca «MaTemaTukay sBISIETCSI U3YUCHHE TEOPETUYECKUX OCHOB
BBICIICH  anreOpbl, AaHAJTUTUYECKOW TEOMETPUHM, MAaTeMaTH4YeCKOro aHajiu3a, Teopuu
muddepeHINATBFHBIX YPAaBHEHHM, HEOOXOAUMBIX JIJISl PA3BUTHS TOYHOTO JIOTHYECKOTO HAYYHOTO
MBIIUUICHHS, HaBBIKOB CaMOOOy4YeHHUS U JaJbHEUIIEro MOHUMaHUS MpOodhecCHOHATBHBIX
JUCLUHUIUIMH, COOTBETCTBYIOIIMX  HampaBiieHHto noarotoBku  18.03.01  «Xumuueckas
TEXHOJIOTHSI».

2.Mecto aucuumiauHbl B cTpykrype OOII 6akanaBpuara

JuciumanHa «MaTteMaTHKa» OTHOCHTCS K 00s3arenbHOM yacTH bioka 1 «/ucuurimHbl
(momymu)» yuebHoro twtana OOII mo nHampaenenwto 18.03.01 Xumwuueckas TEXHOJIOTHS,
npopmnto  «XUMHYECKash TEXHOJOTHS TNPUPOAHBIX SHEPrOHOCHUTENEH M YIIIEPOJHBIX
MaTepHajoB» U Ha €€ H3ydyeHue oTBoauTCs 8 3aueTHbIX eauHul, 288 wyacoB. CoriacHo
yueOHOMY IIJIaHy HanpaBieHUs U NpOoQuUIIs MOATOTOBKM Kypce unuTaeTcs B 1 u 2 ceMecTpax u 1o
pe3ysbTaTaM OCBOEHUS Kypca IIPOBOJUTCS 9K3aMEH B KOHILIE K100 CEMECTpa.

W3n0xeHne 0OCHOB JaHHOTO Kypca OMHMPAECTCsS Ha 3HAHUS OCHOB MaTeMAaTHKU B 0Obeme
CpeIHEW WIKOJBI: PEIICHHE YPaBHEHHH M CHUCTEM aireOpamyecKuX YpaBHEHHH, JIEHCTBUS C
aireOpauyecKUMM U TPUTOHOMETPUYECKUMH  BBIDOKEHHMSIMHM, IIOHATHE U CBOWCTBA
AIIEMEHTAPHBIX (QYHKIUH.

Jlornuecku W COAEp)KaTeIbHO-METOAMYECKH JlaHHAs JUCLUIUIMHA B3aUMOCBS3aHa C
0asoBbiMH auctuIUiMHaMu:  «®Pusukan, «KommougHas xumus», «Pusznyeckas XUMUA,
«BbIcOkOMOIeKysIpHBIE coeAuHeHUs», «MHxeHepHas rpaduka», «lIpukinagHas MexaHHKay,
«Craructuyeckas 00paboTKa pe3yabTaToB KCIIEPUMEHTA», a TAKKE JUCLUIUIMHAMU BapUaTUBHON
yacTh: «CUCTEMBbI yIPaBICHUS XUMUKO-TEXHOJIOTHYECKUMH TPOLIECCAMU».

OcBoeHME TaHHOW JAUCHUUIUIMHBI HEOOXOIUMO JIJIsl HAIMCaHMsI KYpPCOBBIX U BBITYCKHBIX
(GakamaBpckuX) paboT, a TaK)Ke HA CIEAYIONIMX 3Tanax o0y4eHHUs.

3. Pe3yabTarhl 00y4eHHs MO JUCHUILIUHE «MaTeMaTHKa

Kon u HaumeHoBaHue Koa u HaumMeHOBaHUe Pe3yabTaTsl 00yueHus
KOMIIETEHINH HHAUKATOPA (MHAUKATOPOB)
AOCTUKEHHSI KOMIEeTEeHIIMHU
YK-1 1.1_B.YK-1. Ananusupyet 3HaTh:
Crioco6eH OCyIIeCTBIATh 3a/1avy, BN €€ 0a30BbI€ | — IOCTAHOBKY OCHOBHBIX
IIOMCK, KpI/ITI/I‘ICCKI/Iﬁ a”Hajm3 U | COCTABJIAIOIIHUC. 3a1a4 MaTeMaTHUKH,
cuHTe3 NH(OpPMAIINH, OcymiecTBisieT - METOAbl HW  TPUEMBI
[IPUMEHSATD CHUCTEMHBIN JCKOMITIO3UIIUIO 3a1a4U. (I)OpMaJ'H/I3aLII/II/I 3aaa4.
TOJXOJ JUIS PELIECHHUS] Ymern:
MOCTABJICHHBIX 3a7a4 — aHAJIN3UpOBAThH 3aaa4u,
BBIAEIISS ee 0a30BLIE
COCTaBJISIONINE;
— OCYIIECTBIISATh
JICKOMITO3UITUIO 3aJ1auH.
Baaners:
— HaBBIKaMH aHaJIM3a 3aJlauu ¢
BBLIEJIIEHUEM €€ 0a30BbIX
COCTaBJISIFOIIIUX.
2.1_B.YK-1. Haxogut u 3HaTh:
KPUTHUYECKHU aHATTU3UPYET - OCHOBHBIE UICTOYHUKH
nHpopMaInIo, HEOOXOIUMYIO | HH(POpPMAIIUU IO MAaTEMaTHKE
JUISL pENIeHUs MOCTaBJICHHOU Y €€ MPUMEHEHUH B XUMHUH.




3aaun.

YMmernb:

— HaXOAUThb u KPUTHYCCKU
aHATM3UPOBATh MH(HOPMAIIHIO,
HEOOXOUMYIO JUISL pPELICHHUs
MTOCTaBJICHHOM 3aa4H.
Baaners:

HaBblKammn paboThbl C
nHbopmaumer n3 pasanyHbIxX
WCTOYHMKOB.

3.1_B.YK-1. PaccmarpuBaer
pa3IUYHbBIC BAPUAHTHI
peleHHs 3a]1a9H, OI[CHUBAsI
WX JIOCTOMHCTBA U
HE/IOCTATKH.

3HaTh:

— OCHOBHBIE 3aJ]a4n
MaTeMaTHKHU.

YMmeThb:

— OLIEHUTh  JOCTOMHCTBA U
HCOOCTAaTKHN pa3111/1qH1>1x

BApUAHTOB PCIICHHS 3ajad
HpI/I HpI/IMeHeHI/II/I MAaTCMATHUKHU
B XMMHH.

Baagern:

— HaBBIKAMH BBIOOpA
OIITUMAJIBHOT' O pCHIeHI/Iﬂ JUUIA
IMOCTaBJICHHON 3aJa4H.

4.1 _B.YK-1. I'pamoTHO,
JIOTHYHO, apTYMEHTUPOBAHHO
dbopMupyeT COOCTBEHHBIC
CY)XJICHUS M OLICHKH.

Otnuuaet paxkThl OT MHEHUH,
WHTEPHpETAUid, OUEHOK 1
T.J. B PACCYXKIACHUAX IPYTUX
YYaCTHHUKOB JIESITEIBHOCTH.

3HaTh:
— OCHOBHEBIE (hakThI
MAaTCMAaTUKHU H HaHpaBJIeHI/Iﬂ
ee TMPUMEHEHHs B XUMUHU.
YMmeThb:

JIOTHYECKH BEpHO,
apryMEHTUPOBAHO M  SICHO
CTPOUTH YCTHYIO u
MMUCBMEHHYIO PEYb;

Baagern:

— HaBbIKaMH  (POPMUPOBAHUS
COOCTBEHHBIX CYXIEHUH U
OLIEHOK B obiacTu
MPUMEHEHUS MaTeMaTHKU;
HaBbIKaAMHN l"paMOTHOFO,
JIOTUYHOTO 3
apryMEHTHPOBAHHOI'O
H3JI0KEHHS CBOEH MO3MIUHU 110
BOHpOC&M HpI/IMeHeHI/ISI

MATEMAaTHYICCKHUX MCTOO0B

5.1_B.YK-1. Onpenensier u
OLICHUBAET IIPAKTUYECKHE
MTOCJIEICTBUS BO3MOXHBIX
pELIECHUH 3a1a4uH.

3HaTh:

— IPpUMEHEHUE MAaTE€MaTUKU B
XHAMHH.

YMeTh:

— OTIPENIETTUTh  MPAKTHYECKHUE
MOCJIE/ICTBUSL pEUICHUsl 3ajay
B 00jmacTM  NpUMEHEHUS
MaTeMaTHKH.

Baanern:




— HaBBIKAMM OTIPEIEIICHUS U
OLICHUBAHUS PAKTUYECKUX
MIOCJIE/ICTBUI BO3MOHBIX
pELICHM 3a/1a4 XUMHH.

OIIK-2. CniocoGen
UCTIOJIb30BaTh
MaTeMaTU4ecKue,
¢dusnueckue, pusnko-
XMUMHUYECKUE, XUMHYECKHE
METO/BI JUIS PeLICHHS 33124
npodeccruoHanbHON
JeSITeIbHOCTH

OIIK-2.1. [Tpumenser
(u3HKO-MaTEeMaTHYECKUN
amrmapar, METOJbl aHaluu3a M
MOJICTTUPOBAHUS ISl PEUICHHUS
npoeCCHOHATTLHBIX 3314

3HaTh:
MaTeMaTHIECKUe aJITOPUTMBI M
JIOTHYECKHUE CXEMBI IIPOTPaAMMBI.
YMerTh:

COCTaBJIATH MaTeMaTHIeCKHUe
aJITOPUTMBI U JJOTUYECKUE CXEMBbI
MPOTPAMMBI.

Baagernb:

HaBbIKaMH IIOCTPOCHUA
OCHOBHBIX MaTEMaTUYCCKUX

aJITOPUTMOB.
OIIK-2.2. BeiOupaer | 3narh:
OIITUMAJIbHBIE (bu3uKo- | PCAIM3AlMI0  MaTEMaTHYECKHX
XAUMHUYECKUE, XUMHYecKue | YIMOPUTMOB Ha SA3bIKaxX
METO/IbI ISt peneHus ;I]pOF PaMMHPOBAHNA.
IPHUKJIATHBIX 3a71a4 B METE:

9 COCTaBIIATh MaTeMaTH4YeCcKue

npodeccnoHanbHOMI

AJITOPUTMBI U JIOTHYCCKHUE CXEMBI
JIeTEIIbHOCTU HPOTPAMMEL

Baagers:

HaBbIKaMH MTOCTPOCHHUS
OCHOBHBIX aJITOPUTMOB Ha
A3bIKAX IPOTrPaMMHPOBAHUSL.

OIIK-2.3. OGpabarbiBaeT U
MHTEPIPETUPYET HA OCHOBE
MaTeMaTHYeCKuX,
¢buznueckux, pusmnko-
XUMHUYECKHX, XUMUYECKHX
3aKOHOB ITOKa3aTeNn
TEXHOJIOTMYECKUX TPOLIECCOB

3HaTh:

- METO/IbI u
dbopManuzanuu 3aaay;
Ymern:

pa3pabaThiBaTh MAaTEMATHUCCKHE
MOJIEJIM TIPOLIECCOB U SIBJIEHUHU,
OTHOCSIIMXCS K HCCIIEAYEMOMY
00BEKTY.

Baangers:

- HaBbIKAaMH MaTEMaTHUYCCKOTI' O
MO/JICIIMPOBAHHUS TIPOLIECCOB U
SIBIICHUM, OTHOCSIIIIXCS K
HCCIIeyeMOMY OOBEKTY.

IIPUEMBI

4. CTpyKTYpa M cojiep:KaHue TUCHUIITUHBI «MaTeMaTuKa»
OO0mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTABIISICT 8 3a4eTHRIX equHUII, 288 Jacos.




No Pa3zoen oucyunaunsl Buovi yueonoiu pavomul, 6xnouasn Dopmbl mexkyuiezo
n/n Camocmoamenvuyo paoomy KOHmMpons
CMYO0eHmo8 U mpyooemxkocmo (6 ycnegaemocmu (no
g yacax) Hedenam cemecmpa)
[y § Ilpakmuueckue Popo .
§ = sanamus npomesncymouHou
§ 3 . ammecmayuu (no
S § § 8 5 N § cemecmpam)
S $ % S 3 S S §
oy S S X S ¥ 2
T § | § S 1
Sg | §8§
2 | 554
§ | x&F8
1 2 3| 4 5 6 7 8 |9 10
1 | Pasgen 1. DneMeHTHI 1 1 2 2 2 YcrHbIi onpoc
BbICILIEH aJIreOpBl
2 | Pasnen 2. Pemenue 1 2 2 2 2 [TuceMeHHEBIN
CUCTEM JIMHEMHBIX KOHTpPOJIb 3HAaHUH
anredpanydec-Kux
YpaBHEHUN
3 | Pazmen 3. DneMeHTHI 1| 36| 8 8 8 [TuceMeHHEBIN
BEKTOPHOU aJIreOphI KOHTPOJIb 3HAHUI
4 | Pa3snen 4. OcHOBHEIE 1 7 2 2 2 VYcTHbI# onpoc
IMOHSATHS aHAIUTHYECKOM
r€OMETPUU
5 | Pa3zgen 5. 1 |8-13 12 12 12 ITuceMeHHEBIH
['eomerpuueckue Guryps KOHTPOJIb 3HAHUI
1-ro u 2-ro mopsika
6 | Paszmen 6. UncnoBsie 1| 14-| 6 6 6 YCcTHBIN ompoc
IIOCIIEJOBATEIIBHOCTH 16
7 | Pazgen 7. ®ynkiuu 1| 17-| 4 4 4 VYcTHbIi onpoc
OJIHOT'O apryMeHTa 18
IIpomexyTounas 1 JK3aMeH
aTTeCTAINSA 36 36 0 36 | 3
Bcero 3a | cemectp — 144 4 6
8 | Pazgen 8. 2| 15| 10 10 10 ITnceMeHHEBIH
HuddepenunanbHoe KOHTpPOJIb
UCYHCIICHUE (PYHKIIUIA 3HAHUW, YCTHBIU
OJIHOU MEPEMEHHON onpoc
9 | Pazgen 9. MuTerpanbHoe 2| 67| 4 4 4 ITuceMeHHEBIN
vcuucieHue QyHKIUNA KOHTPOJIb 3HAHUH
OJIHOM NIEPEMEHHOU
10 | Pazmen 10. Oynkuwm | 2 8 2 2 2 VYcTHbIl onpoc
MHOT'MX ITE€PEMEHHBIX
11 | Pazgen 11. 2 1910 4 4 4 VYcTHbIl onpoc
HuddepenunpoBanue
(GyHKIMNA MHOTHX
TIepEMEHHBIX
12 | Pazpmen 12. Kpartubie u 21 11-| 4 4 4 VYcTHbI onpoc
KPHUBOJIMHEWHBIC 12
WHTETPaJIbl




13 | Pa3pgen 13. KomiuiekcHele | 2 13| 1 1 1 [TuceMeHHEBIH
4yucia KOHTpPOJIb 3HAaHUH

14 | Paspnen 14. YucnoBsle u 21 13-| 5 5 5 YcTHBIN onpoc
(YHKIIMOHATILHBIE PSIIbI 15

15 | Pa3pen 15. 2 16| 2 2 2 YcTHBIN onpoc
OOBIKHOBEHHEBIE
muddepeHnraibHbIe
ypaBHeHus 1-ro nopsjaka

16 | Pa3pen 16. 2 17| 2 2 2 [TuceMeHHEBIN
OOBIKHOBEHHEBIE KOHTPOJIb 3HAHHIA
muddepeHnraiIbHbIC
ypaBHEHUs 2-T0 NOpsJIKa

17 | Pazpen 17. [loustue 2 18| 2 2 2 YcTHBIN onpoc
mddepeHIraTbHbIX
yYpaBHEHUU B YaCTHBIX
TTPOU3BOTHBIX

IIpomexyTouHas 2 36 36 0 36 | 3 | Dx3ameH

arrecTanus 6

Bcero 3a 2 cemectp — 144 4.

OO0masi Tpy10€eMKOCTh 288 9aCOB

JMCIMILTHHBI

Coaepixanue y4yeOHOM JMCHMIIJIMHBI
Pa3zneu 1. DiieMeHTHI BbICHIEH aJredpbl
Matpunbl ¥ ompenenauTenu, uxX cBoiictBa. CHCTEMbl JIMHEHHBIX YypaBHEHUM.
Beruucnenne onpenenureneil. O6patHas maTtpuna. PasnoxxeHue ompeaenuTens Mo >JIeMEHTaM
CTPOKH (cTO011a.

Pa3pea 2. Pemienne cucrem JJMHEHHBIX aJIre0panvecKux ypaBHEeHH I

Pemenne cucrem JMHEHHBIX ypaBHEHHMH. MarpuyHas 3amnuch CUCTEMBL. MaTpH4HBII
croco0 perIeHus cucTeM JUHEeHHbIX ypaBHeHuil. Meron Kpamepa, metox I"aycca.

Pa3nea 3. DjieMeHTBHI BeKTOPHOIi aJredpbl

Onpenenenne Bekropa. KommmHeapHble 1 KOMIUIaHApHBIE BEKTOPHI. [IpoTHBONONOKHBIE
BeKTOpbl. Ci10)KeHNEe BEKTOPOB, BriunTaHue BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha uucio. Jlenenue
BEKTOpa Ha 4KCII0. JlelleHne KOJUIMHEapHbIX BEKTOPOB. Paguyc BekTop Touku. Jlenenue oTpeska
B JAHHOM OTHOLIEHUMU.

PasnoxkeHne BekTOpa Ha IUIOCKOCTU. PasimokeHue BEKTOpa B IPOCTPAHCTBE IO TPEM
HEKOMIUTaHapHbIM BekTopaMm. KoopanHaTel BekTopa B mpocTpaHcTse. Onepanuy HaJl BEKTOpaMU
B KOOpJIMHATAX.

CkansipHO€E NpOU3BEAECHNE BEKTOPOB. Ero BhIpa’k€HHE B NPSIMOYTOJIBHBIX KOOpJIWHATaX.
IIpuMeHeHne CKalspHOro NpPOM3BEACHUS B reoMeTpud. OpueHTanuss TPOWKHM BEKTOPOB.
BekTopHoe mnpousBeneHne BeKTOpoB. (CMeNIaHHOE NPOM3BEIEHUE BEKTOPOB. BrlpakeHne
BEKTOPHOTO W CMEIIAHHOI'O IPOU3BEACHHI B MPSAMOYTOJIBHBIX KOOpauHarax. IIpumeneHune
BEKTOPHOI'O U CMELIAHHOI'O IIPOU3BEACHUN B TEOMETPUHU.

Pasznen 4. OcHOBHBIE TOHATHA AHAJTUTHYECKONH reOMeTPUH

[IpsiMoyrosibHas cucTeMa KOOPJAMHAT Ha TUIOCKOCTH U B mpocTpaHcTse. [IpeobpasoBanue
MPSIMOYTOJIBHOM CHCTEMBI KOOPAMHAT (TapalljiesibHbIN 1epeHoc u noBopor). [lonspHas cucrtema
KoopauHaT Ha miaockoctH. Cdepuueckas cuUcTeMa KOOpPAMHAT B IPOCTPAHCTBE.
[unuaapudeckass cucteMa KOOpAMHAT B mpocTpaHcTBe. OOmiee ypaBHEHHWE KpUBOW Ha
IUIOCKOCTH. BBIBOA ypaBHEHHs OKPY)KHOCTHU. YpaBHEHHE (UTYphl B IpOCTpaHCTBE. BbIBOI
ypaBHeHus cepsbl. [lapameTpudeckne ypaBHEeHusI.

Pa3nea 5. 'eomerpuyeckue ¢purypsl 1-ro nopsiaka u 2-ro nopsiika



Paznuunbie BUABI ypaBHEHUS TpsiMON Ha TuiockocTH. OCHOBHas Teopema o ¢urypax 1-
ro MOpsAKa Ha IUIOCKOCTH. PacnosiokeHue npsiMOM OTHOCUTENBHO CHCTEMBI KOOpPJIWHAT.
B3aumHoe pacnosnoxkeHue ABYX NPSIMBIX. YTON MEXKIY NpsMbIMU. PaccTosiHME OT TOYKH 10
npsMoil. B3auMmHoe pacrnoniokeHue npsMOM M mapbl TOYeK. Pa3iauuHble BHIBI ypaBHEHUS
mwiockoctd. OCHOBHasi Teopema O IOBEPXHOCTAX |-ro mopsaka. PacrosiokeHue II0CKOCTH
OTHOCHUTEIIBHO CUCTEMBI KOOpAMHAT. B3anMHOE pacrnosokeHne IByX IUIOCKOCTEH. YTOI MEXIy
wiockocTsaMu. Ilyuox mimockocreil. CBsi3ka miuockocTedl. PaccTosiHMe OT TOYKM A0 IUIOCKOCTH.
Pa3nuunble BUABI ypaBHEHHUS NPSAMOM B IPOCTpaHCTBE. B3auMHOE pacnonokeHne AByX NPsIMbIX
B [IPOCTPAHCTBE. YT0J MEXAYy NpsAMbIMU. B3anMHOe pacronoxeHue npsMoil ¥ INIOCKOCTH. YTOJI
MEXAY NPSMOM U TUNIOCKOCTBIO.

OKpy»KHOCTb, JJUIUIIC, rurnepbosia, mapadona. YNpOIIEHHE YpaBHEHUS KpPUBOH 2-TO
nopsiika. BbIBOJA KaHOHMYECKOTO ypaBHEHMs osiuiunca. MccinegoBaHue »siuuIica IO €ro
ypaBHEHHIO. BBIBOJ KAHOHMYECKOTO ypaBHEHUs runep6osnsl. VccnenoBanue runepOossl Mo ero
YPaBHEHUIO. ACHMIITOTHI TUINEPOONbl. YpaBHEHHE PaBHOCTOPOHHEH rumnepOonbl. JIpo6GHo-
nuHeHas (yHKOusA, ee rpaduk. I'paduk KBaIpaTHOrO TpexdwicHa. BBIBOJ KaHOHHYECKOTO
ypaBHeHUs mapabonbl. MccrnenoBanue mapabonbl 1o ee ypaBHeHHIo. l[lapamerpuueckue
YpaBHEHHSI OKPYXXHOCTH, dJUIMIICA, Tapaboiel, nukionasl. KBagpatuunas ¢opma. YmpomeHue
o011ero ypaBHeHHsI KpUBOW 2-T0 MOPSIKA.

Hunuuap. Teopema 06 ypaBHenun mmnuHapa. Humuaapsr 2-ro nopsaka. OnpeneneHue
durypsl Bpamienus. Teopema 00 ypaBHeHHHM (uUrypsl BpamieHus. Ourypbl BpalleHHs 2-TO
nopsika. Konndeckas moBepxHocTh. VcciienoBanue moBepxXHOCTEH 2-T0 mopsiaka o0mero Buaa
metonoMm ceuenuil. Cdepa, dITUNCOUI, OFHOMOIOCTHONM TUNEPOOTIONA, JABYIOJIOCTHOMN
TUIEPOOIION T, SIUTUITHYESCKHUIA TapaboIon1, TUIIEPOOTHYECKHII MapadoIon.

Pa3znen 6. UnuciaoBblie mocje10BATEILHOCTH

JelicTBuTENbHBIEC YHCIa. AKCHOMBI MHOKECTBA AECHCTBUTEIBHBIX YMCeN. Moaymp 4ncia.
CaotictBa Moxayms. [lorpemrHoctd npuOIMKEHHBIX uncen. UucioBas MOCIEI0BATEIbHOCTb.
Orpannu4eHHOCTh, MOHOTOHHOCTh, CXOJIMMOCTh YHCIIOBBIX MOCeAoBaTeIbHOCTEeNH. beckoHeuHo-
Manble U OECKOHEYHO-OOMBIIHNE YHCIOBBIE TMOCIeN0BaTeNbHOCTH. (OCHOBHBIE TEOPEMBI O
npenenax. CyilecTBoBaHUE TMpefesia y MOHOTOHHOW OrpaHHMYEHHOM IOCIIe0BATEIbHOCTH.
bunom HerotoHa.

Paszpen 7. DyHKUMH OAHOTO APryMeHTA

Onpenenenve ¢yHknuu. CrocoObl 3aganus GyHkuuu. IIpocreiimme QyHKIMOHAIbHBIE
3aBucuMocTH. [loHsTHE QYyHKIMN HECKOJIBKUX apryMmeHToB. Knaccudukanus ¢yHKIUN 0JHOTO
aprymeHra: JINISES panroHaIbHBIE, JpoOHO panroHaIbHbIE, anredpanyeckue,
TpaHCLEHJIEHTHbIE. DieMeHTapHble (yHKuM, ux rpaduxu. I[IpeobpaszoBaHue rpapuKoB.
WUnteprnionupoBanue  QyHkuMu  (JuHeHOe, KBaaparuuyHoe). Ilpemen  ¢yHknum  Ha
6eckoneunoctu. Ilpenen ¢ynkumum B Touke. Ilpemen ¢yHkumm cmpaBa B Touke. Ilpemen
dbyHKIIMA cheBa B Touke. EquHCTBEHHOCTH Tipenena. OCHOBHBIE TEOPEMBI O TIpeIesiax.

OrpannyeHnHass GyHKIHUS U CBSI3b CO CXOAUMOCTBIO. beckoneuHo Oomnbiine GyHKIUU U
sin X
6eckoHeuHo Maible (yHKIMH. OcHOBHBIE TeopeMmbl o mpenenax. [Ipemen GyHKkuum ———
npu X — 0. Yucno e. CpaBHeHHe OeCKOHEUHO MalbIX (yHKIMNA. HempepblBHOCTE (PYHKIIUH B
Touke. Pa3ppiBel. Onepanuu Haja HempepbBHBIMU (QYHKIUAMU. HemnmpepbIBHOCTH CIIOKHOM
¢ynkuuu. CpoiicTBa (yHKIMH HENpepbIBHBIX Ha oTpe3ke. IloHATHE MOHOTOHHON (QYHKIUH.
HenpepriBHOCTh 00patHO# pyHkuuu. [lonstue o runepOonnyeckux GyHKIUAX.

Pasnea 8. luddepennnanbHoe ucuucjienne pyHKuuii 01HOH nepeMeHHOi

[Ipupamenue aprymenta u GpyHkuuu. [loHsTHe HENMPEepbIBHOCTH (QYHKIIUU C TOMOIIBIO
MOHATUN IPUPALLECHUN.

Omnpenenenne MPOU3BOIHOM, €€ MexaHUYeCKuid cMmbici. DyHkius, muddepeHnupyemas B
Touke. CBsi3b HEMPEpbIBHOCTH U AuddepeHunpyemMocTr. I'eoMeTpuyecKuii CMBICI TPOU3BOIHOM.
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OcHoBHble mnpaBwia guddepenimponanus. [IpousBoanas cioxHoOi ¢yHkuun. HesiBHBIC
byakumMn 1 ux auddepeHIupyeMoCTb.

[TpousBoanbie BbIcIMX MOpsAAKOB. JuddepeHunan u ero reoMeTprUuecKUil CMBICI.
[TpousBonHas kak oTHoweHHE AuddepeHnmanos. JuddepeHuuan cyMMbl, TPOU3BEACHUS U
yactHoro. [Ipumenenue nuddepeHnnana Kk npuOIMKEHHBIM BbIUUCIeHUsAM. JluddepeHnmanst
BBICIIMX MOpsAakoB. DyHKIMM, 3aJaHHBIC mapaMeTrpudecku. HekoTtopsle TeopeMbl 0
muddepenimpyembix  GyHkuusax. [IpaBuno Jlonurans. Ilpunoxxenne TPOM3BOIHOW K
MCCIIeI0BaHMIO (DYHKIIMH U MIOCTPOCHUIO TPA(QUKOB (IKCTPEMYMBI, TOUKH ITEPETrHOOB).

Pa3nean 9. UnTerpanbHoe ncunciaenue GyHKIMi 01HOM nepeMeHHOM

Heonpenenennblii  uHTErpan,  nepBooOpa3Has. ['eomeTpuyeckuii  CMBbICIH
HeolpeaeneHHoro uHrerpaia. CBoilcTBa HeolpeneneHHOro uHrerpana. OCHOBHBIE METOJIbI
UHTErPUPOBaHUs (METOJbl Pa30oXKEHUs, 3aMEHbl NIEPEMEHHbIX, UHTETPUPOBAHUE IO YACTSAM).
WuTerpupoBanme paiMoHaIbHBIX Apo0eit. Onpenenennblii nHTerpai. CBONCTBA ONPeaeIEHHOTO
uHTerpasia. Teopema o cpegHem 3HadeHuM. [Ipow3BoaHas OT MHTerpana IO INEPEMEHHON
BepxHel rpanunei. ®opmyna Heiorona-Jleitonuma. Meroa 3amMeHbl TEPEMEHHBIX U METO/I
MHTETPUPOBAHUSA I10 YacTSIM. | €OMETpUUECKH CMBICI ONPEACIEHHOr0 UHTErpana. Beluncienne
OTIPENIeJICHHOT0 HWHTErpajia B TOJNAPHOW CHCTEME KOoOopAuHAT. Berumcienue oObema Tena
Bpamenud. JlnuHa nayru kpuBoil. Ilmomanps mnosepxHocTH BpameHus. HecoOcTBeHHbIE
uHTerpaisl. [Ipu3Haku cXoquMOCTH HECOOCTBEHHBIX MHTEIPAJIOB.

Pasznen 10. ®yHKMM MHOTHX IepeMEHHBIX

Obnacte omnpeneneHus (QYHKIUH JBYX NEepeMeHHbIX. ['papuk ¢GyHKIMKM OBYX
nepeMeHHbIX. DYHKIUS Tpex MepeMeHHbIX. llpenen (QyHKIUMM HECKOJIBKUX IE€PEMEHHBIX.
HenpepsiBHOCTh QyHKITNH. TOYKHM pa3piBa.

ITonatue ob6nactu. CBoicTBa (PyHKIUI HENpepbhIBHBIX B OTPAHUYECHHOW 3aMKHYTON
obnacTH.

Pasnea 11. IndpepenunpoBanne pyHKIHI MHOTHX NTePeMEHHBIX

YacTtHble npoM3BOJAHBIE. ['€OMETPUYECKHI CMBICI YaCTHBIX IPOU3BOAHBIX. YacTHbIE
Npou3BOJHBIE BblcIMX mopsaakoB. [lomuelid  auddepennman. IlomHoe mnpuparieHue.
IIpunoxenue IIOJIHOTO muddepennmana K IpUOIMKEHHBIM BBIYMCIICHUSIM.
HuddepenuupoBanue cinoxHelx ¢GyHkuuid. JuddepeHurpoBanne HESIBHBIX (QYHKIUIL.
WNuBapuantHocTh monHoro muddepennuana. IlpousBogHas mo HampasieHuio. ['paaueHt.
KacarenbHass NIOCKOCTh W HOpMalib. ['eoMeTpudeckuid CMBICI TMOJIHOTO uddepeHiuana.
OkcTpemMyM (QYHKIMA MHOTHX TEpeMEHHBIX. HeoOXoaumblii TpH3HAK CYIIECTBOBAHUS
KCTpeMyMa. JlOCTaTOuHBIE YCIOBHUSI JKCTpeMyMa. YCIOBHBIH skcTpemyMm. HauGombiee u
HauMeHbIIee 3HaYeHNE PYHKINU ABYX EPEMEHHBIX.

Pa3nea 12. KpaTHble M KpHBOJIMHEHHBIC HHTETPAJIbI

3anaya, nMpuBOAsIIAs K JABOWHOMY HHTerpany. Teopema cymiectBoBaHus. CBoiicTBa
JBOMHOrO HWHTErpana. BpluncieHne B [€KapTOBOM M B IOJSAPHOM CHCTEME KOOpJUHAT.
KpuBonunelinble naTErpansl 1 pona, cBoiictBa. Beruucnenue. KpruBonuHeliHble HHTETpasIbl 2
pona. CBoiicTBa. Berunciienue.

Paspnen 13. KommiiekcHblie ynciia

OmnpeneneHre KOMIUIEKCHOTO 4ucia. Apu(MeTHdecKue NeHCTBUS HaJ] KOMIUIEKCHBIMU
yucnamu. KowmrmuiekcHas MJI0CKOCTh. TpuUroHoMmerpuueckas W IoKa3aTenbHas — (opma
KOMIUIEKCHOTO yKciia. Bo3BeieHNeE B CTENEHD U U3BJIEUEHUE KOPHS U3 KOMIUIEKCHOIO YHCIIA.

Paszpnen 14. YUnciioBble 1 GyHKIMOHATBbHBIE PSAAbI

Yucnossle psaabl. YactuuHasg cymma psa. IHonstue cxomumoctr. CBOMCTBA YMCIOBBIX
psaaoB. Heobxoaumelii mpusHak cxoauMocTu. JloctaTounble mpu3Haku cxogumoctu. Kpurepuit
Komm. Ilpusnaku dupuxie u AGens. AGComoTHO cxopsmuecs psabl. IIpuzHak cxoauMocTu
3HAKOUYEPETYIOIIUXCS PSJIOB.

@Oynkiuonanbhbie  psael. Ompenenenue obnactu cxoaumoctu. Kputepuit Komm u
npu3Haku cxoaumocTH (Beitepmtpacca, Jupuxie, AGens). CBOMCTBA CXOIAIIUXCS PSIIOB.



Crenennble psabl. Berancnenue panuyca cxogumoctu. [lounennoe nuddepennupoanme
U UHTETPUPOBAHHUE.

Psaner Teinopa u MaknopeHa. BeranciieHre 0CTaTOYHOIO YWICHA.

Psnpr @ypre. Onpenenenue Kod3hGUIMESHTOB TPUTOHOMETPUYECKOTO psina. Psaaer dypwe
JUTSL YETHBIX U HEYETHBIX (DYHKITUH.

Pa3nea 15. O0bikHOBeHHBbIe U depeHIATbHbIC YPaBHEeHUs 1-T0 mopsaka

Ilonarue nuddepenuumansHoro ypaBHeHus. 3agada Komm. Teopema cyiecTBoBaHMs U
€IMHCTBEHHOCTH perieHus 3anaun Komm. IloHsTHe 00mIero pemeHws, 4aCTHOTO pPELICHHS,
ocoboro pemrenus. OOmU HHTErpall.

[Tpumeps! npumenenus nuddepeHaIbHbIX YPaBHEHHH B XUMUH.

[Ipuembl WHTErpUpOBaHUS MPOCTEUINIUX YpaBHEHUW 1-ro mopsaka. YpaBHEHUS C
pazaensomuMucs nepeMeHHsIMU. OJTHOpOIHbIE ypaBHEHUs. JInHeiiHbIe ypaBHEHUs. Y paBHEHUS
B NOJHBIX AU(depeHnnanax, UHTErpUPYOIIUA MHOKHUTENb.

VYpaBHenust 1-ro mopsaxa, He pa3pellleHHble OTHOCUTENIBHO Npou3BoAHOM. Teopema
CYILIECTBOBAHMS U €JUHCTBEHHOCTH pemeHus 3anaun Komm. IIpuemsl naterpupoBanus. Meron
BBEJICHUS IIapaMeTpa.

[Tonsatue o nuddepeHnanbHbIX YPaBHEHHUSX BBICIIETO HOPSIIKA.

Ceenenue nmuddepeHMaILHOTO YpaBHEHHS N-0r0 MOPSIKa K CUCTEME N OOBIKHOBCHHBIX
muddepeHManbHbIX ypaBHeHUH 1-ro mopsaka. 3amava Komm. Teopema cymiecTBoBaHUS U
€AMHCTBEHHOCTH peweHus 3azaun Komm. OOmee pemeHue, vactHoe pemieHue. OOmui
MHTETpall.

Pa3nea 16. O0bikHOBeHHBbIe U depeHIATbHbIC YPABHEHHUS 2-TO MOPSAIKA

VYpaBHEHMs1, JONTYCKAIOLME IOHMWKEHNE NTopsaaka. IIpueMbl nuTerpupoBanus.

Jluneiitnble ypaBHeHMs. PelieHue OZHOPOIHBIX JIMHEHHBIX JAU(@epeHnaIbHbIX
ypaBHeHM 2-ro nopsaka. PyHaameHTanbHas cucrema perieHuil. OOuiee peleHre JMHEHHOTo
OAHOPOJHOTO ypaBHEHMS. JIMHEHHO He3aBUCHMBbIE penieHus. JIMHelHble HEOIHOPOAHBIE
ypaBHeHMs 2-ro mopsaka. Teopema 00 obmiem pemeHud. Metosa BapHaluu MPOU3BOJIBHBIX
MOCTOSTHHBIX JIJIS1 OTBICKAHUS YaCTHOTO PEIIEHUS.

JIuHeliHble ypaBHEHUS C IMOCTOSIHHBIMM KO3 (UIMEHTaMH. XapaKTepHUCTUYECKOe
ypaBHeHHe. OTbICKaHUE OOIIETO pPelIeHus: OJJHOPOIHOTO JIMHEHMHOIO YpaBHEHHUsI 2-T0 TOPSAIKa C
MNOCTOSIHHBIMU K03()(pUIIMEeHTaMU 1O KOPHSIM XapaKTepUCTHUYECKOro ypaBHEHUs. JIuHelHble
HEOJIHOPO/IHbIE YpaBHEHMs. MeTOo/ bl OTHICKAHUS YaCTHBIX PEILIEHUH.

Pa3nea 17. Ilonsaitue nuddepeHnnanbHbIX ypaBHEHH B YaCTHBIX NPOU3BOIHBIX

Onpenenenre ypaBHEHUS! C YACTHBIMHU NMPOU3BOAHBIMHU U (hopMainbHas 3anuck. [lopsiox
ypaBHeHus. Omnpeznenenue pemieHus. OCHOBHBbIE YpaBHEHUS MaTeMaTHYeCKOW (U3HKU
(BomHOBOE, TemonpoBogHocTH, [lyaccona, Jlannaca).

5. O0pa3oBaTe/IbHbIC TEXHOJIOTMH, IPUMEHsIEMbIE IPU 0CBOCHUHU AUCHUILIMHBI

[Tpu peanu3zanuu pa3IuYHBIX BUIOB Y4eOHOU paOOThHI (JIEKIIUU, TPAKTUYECKHUE 3aHATHS,
caMoOCTOsITeNIbHast paboTa) WCIONB3YIOTCA CIEAYIONIHE COBpPEMEHHBIE 00pa3oBaTelbHbBIC
TEXHOJIOTHH:

JIEKIIMOHHO-CEMUHAPCKO-3aueTHAasi CUCTEMa O0yICHHUS;
WH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH;
MPOEKTHBIE METOJIBI O0OyUEHMUS,
HCCIIeI0BATENLCKUE METO/IbI B O0yUEHHH;

o poOeMHOe 00yUYeHHE.

VYcnenHoe OCBOGHHME MaTepHuala Kypca IMpeanojiaraeT OOJBIIYI0 CaMOCTOSTENBHYIO
paboTy CTYAEHTOB M PYKOBOJCTBO JTOH pabOTOil cO CTOpOHBI TpemnonaBareieid. Dopmbl
KOHTPOJIS: TPOBEpKa pEUICHUs MPAKTHUYECKUX 3ajady, MPOBEACHHE KOHTPOJIBHOW paboTHI,
YCTHBIM OIPOC MO TeMaM Kypca.



B yuebHOM mpoliecce mpu peaiau3aliyd KOMIIETEHTHOCTHOTO TMOJAXOJa HCHOJb3YIOTCS
AKTUBHBIC W WHTEPAKTHUBHBIC ()OPMBI MPOBEIACHUS 3aHITUN: METOX IMPOEKTOB, METOJ MOMCKA
OBICTPBIX PEIIEHUH B IPyIIe, MO3TrOBOM MITYpM, Y4eOHBIE TPYIIIOBBIEC JUCKYCCHH.

Ilpu obyuenuu nuy ¢ 0ZPAHUYEHHBIMU G60IMONCHOCHAMU 300P06bA U UHEAIUOO0E
MCTIOJIB3YIOTCS TIOJIXOIbI, CIOCOOCTBYIONIHE CO3JaHUI0 Oe30aphepHOi 00pa30BaTEIBLHOM CPEIbI:

— TeXHOJIOTUH nudHepeHIany 1 HHAUBHYaTbHOTO O0YYCHUS;

— IPUMEHEHHUE COOTBETCTBYIOIINX METOIUK 10 paboTe ¢ MHBAIUIAMHU;

— HCIIOJIb30BaHME CPECTB JUCTAHIIMOHHOTO OOIICHMS;

— MIPOBEJICHUE JOMOJHUTEIbHBIX WHAWBUIYAIbHBIX KOHCYJIbTAIlMH 10 H3y4aeMbIM
TEOPETUYCCKUM JAUCIUIUIMHAM U PAKTUYCCKAM 3aHSITHSIM;

— OKa3aHWe TOMOUIM IMPHU MOJrOTOBKE K MPOMEKYTOUYHOM W UTOTOBOM aTTECTAallUH, a
TakXke pa3paboTka OTACIBHOIO ayIuo Kypca JaHHOHM JUCIUILIAHBI; C YIOPOM Ha TIIATEILHOE
MIPOTOBApUBAHUE HEOOXOAUMBIX (POpPMYII.

[Tpu peanuzanuu y4eOHOM paboThl B (hopMe JISKIIUI MCIOIB3YIOTCS PAa3IUYHbIC (HOPMBI
BU3yaIM3alliK HATJISHOTO MaTtepuaa (MyabTuMenuitabie npesenraiuu MC Power Point).

[IpakTHyeckue 3aHATUS MPEIYCMATPUBAIOT IIUPOKOE HMCIIOJIb30BAaHHE aKTUBHBIX (OPM
NPOBEICHUS 3aHATUH C pa300pOM KOHKPETHBIX CHUTYallMid, BOSHHKAIOIIUX MPHU MPAKTUIECKOM
pelLICHUHU 3aj1ay.

6. YueOHO-MeToAU4YeCKOe o0ecrevyeHHEe CAMOCTOSTEJbHO padoThl CTYIEHTOB.
OneHouHble cpeAcTBA JUIS TeKyllero KOHTPOJIA YCIeBaeMOCTH, IPOMEKYTOYHOI
aTTeCTAllMU 10 UTOI'aM OCBOEHHS IHCUHUILIMHBI «MaTeMaTHKa»

CaMocTosiTeIbHAsI BHeayIUTOPHAsh PpadoTa CTYICHTOB MpPOBOIUTCI B (opme
U3y4YEHHs U aHaJIKM3a JIGKLMOHHOTO0 MaTepHala, U3y4yeHHs OTJENbHbIX TEOPETUYECKUX BOIPOCOB
[0 Tpe/ylaraeMol JuTeparype, Moa0opa JOMOJHUTEIbHBIX HCTOYHUKOB Ul W3BJICUCHUS
Hay4YHO-TEXHUYECKON MH(pOpMAIMK, CBSI3aHHOH ¢ MpobiieMaMy, U3y4aeMbIMU B paMKax JTaHHON
JUCLUIUIMHBI U CaMOCTOSITENIbHOTO pEeUIeHMs] 3aJad C JaIbHEWIIUM HX pa3dopoM wWiu
00CyX/IeHHEM Ha ayJAUTOPHBIX 3aHATUSAX, TOJTOTOBKH K TPOMEXYTOUHOM aTTeCTAINH.

CamocrosiTesibHAsE ayauMTOpHast padoTra CTYJEHTOB NpOBOAMTCA B  (Qopme
CaMOCTOSITENIFHOTO PELICHUs 3ajjau Ha MPAKTUYECKUX 3aHATUAX C JaIbHEHIIMM UX pa30opoM U
00CYyXKJI€eHUEM; BBIMOJIHEHHUS] KOHTPOJIbHBIX paboT; MOMCKA pelIeHU MpOoOJEeMHBIX CUTYalluH,
NPEUVIOKEHHBIX Ha JIeKIUSAX W MPAKTUYECKUX 3aHATHSX; MOWCKA M YCTPaHEHUsS OLIMOOK,
3QJI0)KEHHBIX B TPEJCTABICHWU MaTepuana I[pernojaBaTeieM M JOMYIIEHHbIX JAPYrUMU
CTYJIECHTAMH.

Tekymuii KOHTPOJIb YCBOEHHs IUCHHIUIMHBI «MareMaTtnka» IpOBOJMUTCS B BHUIE
YCTHOTO OIIpoca IO BOIPOCAaM TEOPETHMYECKOIO0 Kypca M IUCBbMEHHOIO KOHTPOJISI 3HAHWM.
KoHTponbHbIE BONpOCH! K pasfenaM Kypca U MpUMEpHbIE BapUaHThl 3a/1ad JUIsl IHCbMEHHOTO
KOHTPOJISI 3HaHUM cojepxkarcs B (OHIE OLEHOYHBIX CpEACTB TEKYLIEro KOHTPOIS U
MIPOMEKYTOUHOM aTTeCTallMH 110 TUCIUIUINHE.

[Tpu wu3yueHum ucHUIUIMHBL «MaTemaTuka» NPEeAyCMOTPEHBl CIEAYIOIUE BHIbI
CaMOCTOSITENIbHOM pabOoThl 00yJarOMIMXCS:

e pa30op TEOPETHUYECKOTO MaTepHaja 1o KOHCIIEKTaM JIEKIIHA U TIOCOOMSIM;

® CaMOCTOSITEJIbHOE W3yUeHHE YKa3aHHBIX TEOPETUYECKUX BOMPOCOB, B YaCTHOCTH,
CaMOCTOSITENIFHOE ~ JIOKA3aTelIbCTBO TeOpeM (ecaM YXKe W3BECTHBI aHAJIIOTUYHBIC
JI0Ka3aTeIbCTBA APYTHX TEOPEM);

peleHue 3aaa4 Mo TeMaM MPaKTHIECKUX 3aHSTHH;

BBINOJIHEHUE U TIPOBEpKa JOMAITHUX 33JaHUH MOCIIe KaX/I0T0 TPAKTUYECKOT0 3aHITHS;
MOJIFOTOBKA K KOHTPOJIBHBIM paboTam;

MOJITOTOBKA K 9K3aMEHY.
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K OCHOBHBIM yueOHO-METOIMYECKUM CpEICTBAM OOECHEUEHHUS CaMOCTOSTEIbHON paboThI
CTYJICHTOB OTHOCATCS pecypchl Hay4dHoW OuOmmoreku CI'Y, 3JIeKTpOHHBIE Y4YeOHO-
METOJIMYECKHE MOCOOus, IpecTaBlieHHbIe Ha caiite CI'Y u npyrue.

BoOoo~NoO~WNE
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38.
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Bomnpocskl 111 CAMOKOHTPOJIsI 3HAHUI NMPH MOATO0TOBKeE CTYAE€HTOB K 3aHATHSM,
CaMOCTOSITEJIbHOMY M3YYE€HHUIO Kypca, K IPOMEKYTOYHOI aTTecTaunu (IK3aMeHy) B
1-m cemecTpe

Onepauuy ClI0XKEHUsI U YMHOXKEHHS MaTPUL], UX CBOWCTBA.

ITepecTanoBKH.

Onpenenurenu U UX CBOKWCTBA.

OOparHas MaTpuLa, €€ BEIUUCIICHHE.

Panr mMatpuibl, €ero CBOMCTBA U €r0 BBIYNCIICHUE.

Teopema Kponekepa-Kanennu o COBMECTHOCTH CHCTEMBI TMHEWHBIX YPABHEHUH.
Teopema Kpamepa o pelieHun cucTemMbl JIMHENHBIX YPABHEHUN.

Cas3Hble U cBOOOIHBIE BEKTOPBl. KOOpIMHATEI BEKTOpa OTHOCUTENIBHO Oa3uca.
[Tpu3HaKy KOJNIMHEAPHOCTU U KOMIUIAHAPHOCTU BEKTOPOB.

CkassipHOE TPOU3BENCHNE BEKTOPOB, €70 CBOWCTBA U MPUIIOKEHUS.

BolpaxkeHue ckansipHOro Npou3BeCHHS B IPOU3BOJIBHBIX KOOPMHATAX.
OpueHTHPOBaHHOE POCTPAHCTBO.

BekTopHoe M cmemaHHOe Npou3BeAEHMs] BEKTOpOB. WX cBoOWCTBa M BBIPAXKEHUS B
KoopauHarax. [Ipunoxenus.

AcddunHBIE, AEKAPTOBBI, TMOJAPHBIE CHUCTEMBI KOOPAWMHAT Ha IUIOCKOCTH. MUX
npeoOpa3oBaHusl.

Addunable, aekapToBbl, chepuyeckre, UWIMHIPUYECKHE CUCTEMbl KOOPIMHAT B
npoctpaHcTBe. Mx npeobpa3zoBaHus.

I'paduk ypaBHEHUS U ypaBHEHUE PUTYPBI, CUCTEMA YpaBHEHUI QUTYpHI.
Anrebpanueckue GUrypsl U UX MOPSAIOK.

[TapameTpuueckue ypaBHEHUS.

[Tpsimast Ha 1ockocTH. OCHOBHAs TEOpPEMA O MPSMOH.

CrneunanbHble BUIBl ypaBHEHUH NPSIMOIL.

B3anmHOe pacrnosiokeHne AByX NPAMBIX Ha INIOCKOCTH.

Paccrostnue oT TOUKM 10 TPAMON.

ITnockocTs B mpocTpancTBe. OCHOBHAS TEOpPEMa O IUNIOCKOCTH B IIPOCTPAHCTBE.
CrneunanbHble ypaBHEHUS TUIOCKOCTH.

B3anmHOe pacronoxeHne JByX INIOCKOCTEW B IPOCTPAHCTBE.

PaccrostHuie OT TOUKH /10 MJIOCKOCTH.

[Tpsamas B mpocTpancTBe. OO1IME U KAHOHWYECKUE YPaBHEHUS IPSIMOM B TPOCTPAHCTBE.
B3anmHoe pacronioxkeHne AByX NpsSMbIX B IPOCTPAHCTBE.

PaccrostHuie oT TOUKM 10 NPSAMOM B IPOCTPAHCTBE.

Onnurce, runepbona, napadona. MIx kaHOHMYECKHE ypaBHEHUS.

JlupexTopuanbHble CBOWCTBA dJUIMIICA, THUMEPOONbI, Mapaboiabl W UX MOJSPHOE
ypaBHEHUE.

TeopeMmbl 00 ypaBHEHHUSAX HWIMHIPA U (PUTYPBI BpalleHusl.

JlocTtaTouHble MPU3HAKU IMJIMHIPA, KOHYCa U QUTYpPHI BpALLIEHUS.

@urypsl 2-ro nopsiika B mpocTpaHcTse. MccnenoBanue GopMbl U pacroiokeHus GUryp
B IIPOCTPAHCTBE METOJOM cedeHHi. VX KaHOHWYeCKHe ypaBHEHHUS.

[TpsamonuHeiiHble 00pa3yroye OJHOMOJIOCTHOTO THUIEepOoIonia U TUIEPOOTHYECKOTO
napabosouna.

MHoecTBa, onepany Haj MHOXKECTBAMH.

IIpenen mocnenoBaTeIbHOCTH.

MoHoTOoHHBIE NTOCTaea0BaTeNbHOCTH. Teopema Beliepurpacca.
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Yuco e.

Kputepuit Ko cxoquMocTy nociae0BaTeIbHOCTH.

Yucnosou psag. YactuuHas cyMMa, CyMMa 4MCIIOBOTO psija.

ITpusnak Komm cxoquMoCTH psioB C HEOTPULIATEIBHBIMYU YJICHAMM.
[Tpusnak [lanambepa cXOAUMOCTH PSAZOB C HEOTPUIIATEIBHBIMU WICHAMHU.
AGCo0THas M yCIOBHAsA CXOAUMOCTb.

[Tpu3nak JleiiOHUIIA CXOMUMOCTH 3HAKOUEPEIYIOMIETOCS Psa.

[Tpu3znaku Ab6ens u Jlupuxie cXoOAUMOCTH MPOU3BOIbHBIX YHCIOBBIX PSAJIOB.
Onpenenenue npeaena GpyHkunu B Touke no Komm.

DKBHUBAJICHTHOCTb ONpeneiaeHuil mpeaena GyHkmuu B Touke mo Ko u no 'eitne.
Apudmerndeckue onepanuy Hag QYHKIUSIMH U UX TPEACTHI.

[Ipenen cioxHON (HYHKIIHH.

Kpurepuii Komu cymecTBoBaHrs KOHEYHOTO Tpeaeia GyHKIIMHA B TOUYKE.
ITepBblii 1 BTOPON 3aMeUaTENIbHBIE IPECIIBI.

OpnHOCTOpOHHHME TIpeiebl PYHKIUU B TOUKE.

HenpepbIBHOCTD (PyHKIMM B TOUKE.

Touku pa3pbiBa, X KJIaCCU(PUKALIUA.

Touku pa3zpbiBa MOHOTOHHOM (DYHKIIMH.

@yHKIMS, HEMIPEPhIBHAS HA MHOKECTBE.

Teopema 0 IPOMEKYTOUHOM 3HaUEHUHU (PYHKIMH, HEIPEPHIBHON Ha OTpE3KE.
IlepBas Teopema Beliepmrpacca.

Bropas teopema BeiiepmTpacca.

IIpou3BoHas U ee CBOMCTBA.

HuddepeHunpyeMocTb GYHKIIMH B TOUKE, €€ KPUTEPUH.

Huddepennman GyHKmm.

[Tpon3BoHas CIOKHON (PYHKLIUH.

[TpousBoaHas 0oOpaTHON PyHKINH.

[Tpon3BoiHBIE NIEMEHTAPHBIX (HYHKINH.

['eomeTprueckuii 1 GU3NUECKUI CMBICIIBI IPOU3BOIHOM.

OcHoBHBIE TeOpeMBI 0 U hepeHIMpyeMbIX PYHKLUAX: Teopema Depma.
OcHoBHble TeOpeMbI 0 U depeHIMpyeMbIX PpyHKIMIX: Teopema Pos.
OcHoOBHBIE TeOpeMBI 0 TuddepeHIpyeMbIX QyHKIUAX: TeopeMbl Jlarpanxka u Komu.
MOHOTOHHOCTb (PYHKITHH.

Teopema JlapOy 0 MpoOMEXyTOUHOM 3HAYEHUU TPOU3BOIHOM.

®opmyna Telinopa c octaTouHbIM usieHOM B (hopmax Jlarpanxka, Komu, Ileano.
Paznoxenue no ¢popmyne Teiinopa-Ileano anemeHTapHbIX GYHKLIUH.
HeobOxonnmMoe u 1ocTaTouyHOE YCIOBUS SKCTpeMyMa (PYHKIIMH.

BOHpOCbI AJIA CAMOKOHTPOJIA 3HAHUM IIPHA MOATOTOBKE CTYACHTOB K 3AaHATUAM,
CaMOCTOSITEJIbHOMY H3Y4YeHHMIO Kypca, K IPOMeKYTOYHOH aTTecTauuu (IK3aMeHy)
BO 2-M cemecTpe

[TepBoobpaznas. Heonpenenénuplii nHTErpa.

®dopmysa UHTETPUPOBAHHUS 110 YACTSIM.

WuTerpupoBanne paioOHAIBHBIX (QYHKIUH.

WHTerpupoBanue TPUrOHOMETPUYECKUX (YHKIIUH.
WNuTerpupoBanre uppaoHaIbHbIX QYHKIIHM.
HNurerpupyemocts o Pumany.

Pa30Ouenue oTpe3ka, BepXHUE U HUKHUE UHTETPATIbHBIE CYyMMBI.
CaolicTBa MHTETpajla C IEPEMEHHBIM BEPXHUM IIPEJEIIOM.
®opmyna Herorona-JleiiOHua.

TeopeMsl 0 cpeanem aiis uHTerpaia Pumana.
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11. nTerpupoBaHue 1Mo YacTsIM JUIs OTIPeIeIEHHBIX HHTETPAJIOB.

12. 3amena mepeMEeHHOMU B ONPeIeIEHHOM UHTErpale.

13. Heco6ctBennbie nunterpaisl. Kputepuit Komm cxoauMoct HecOOCTBEHHBIX HHTETPAJIOB.

14. AGcomoTHas M YCIIOBHAS CXOAMMOCTh HECOOCTBEHHBIX MHTErpaioB. [Ipu3Haku AGens u
Hupuxie.

15. [Tnomanas KpUBOJUHEHHOMN TpaIICIIHH.

16. /lniuHa yru KpUBOA.

17. CBs13p HenpepbIBHOCTH (DYHKLIMU C CYLLIECTBOBAaHUEM IIpe/ena.

18. JIBoiiHO¥ 1 TOBTOPHBIC TIPEICITBI.

19. YacTHble TPOU3BOIHBIC.

20. Muddepenmupyembie B R" Gpynximm.

21. HeoO6xoaumele yciaoBus auddepeHInpyeMOoCTH.

22. locratounble yciaoBus quddepeHpyeMocTy.

23. luddepenurpoBanme ClIoxXHON (HYyHKIUH.

24. Tndbdepennman. ['eomerpuaeckuii cMbich nuddepeHuana.

25. IIpon3BojHas 1O HaMpaBiIeHUIo. ['pagueHT.

26. YacTHbIe IPOU3BOIHBIC U JU(PEepEHIINATIBI BBICIIAX ITOPSIKOB.

27. ®opmyna Teiinopa.

28. JlokanpHBIN KCTpeMyM (PYHKIIMH MHOTHX NIEPEMEHHBIX.

29. HeoOxoaumbie yCcIOBHS SKCTpeMyMa (PYHKIIMY MHOTUX MePEMEHHBIX

30. locraTouHble YCIOBHS dKCTpeMyMa (DYHKIIMH MHOTHX TIEPEMEHHBIX.

31. HesiBHBIE PYHKIIMH.

32. Y cnoBHBIHM SKCTpeMyM (YHKIIMA MHOTHX TIEPEMEHHBIX.

33. OnpeneneHue U CyleCTBOBaHUE JJBOWHOTO HHTErpaa.

34. CoiicTBa JBOWHOTO UHTETpAJIA.

35. Ilepexon oT ABOMHOIO MHTErpasa K HOBTOPHOMY.

36. 3ameHa nepeMeHHBIX B JBOWHOM MHTETpaIe.

37. TpoiiHoii uHTETpa.

38. 3ameHa nepeMeHHBIX B TPOITHOM HHTETpalie.

39. KpuBonuHeitHble MHTETpalibl HEPBOro pojia, UX CBOMCTBA.

40. KpuBonHHEHBIE HHTETPAITBI BTOPOTO POJIA, MX CBOWCTBA.

41. ®opmyna 'puna.

42. TloBepxHOCTHBIE HHTETpalbl. CormacoBaHNE OPUEHTAIMH TOBEPXHOCTH H €€ TPAHUIIBL.

43. ®opmyna CTokca.

44. ®opmyna ["aycca-OcTporpaiackoro.

45. P @ypbe B €BKIMI0BOM MPOCTPAHCTBE, MUHUMAIIbHOCTh €0 YACTHYHBIX CYMM.

46. Tpuronomerpudeckuit psg Oypoe.

47. IlpeacraBienue pyHKIUU UHTETpaoM Dypbe.

48. TIpeoOpazoBanue Oypbe.

49. lupdhepeHumanbHple ypaBHEHUs IIepBOro nopsiaka. Pemenue ypaBuenus. 3agada Ko,

50. O6miee u yactHOE pemeHus TUQPPepeHIIATHPHOTO YPaBHEHHS.

51. YpaBHeHus ¢ pa3AesoUMUCs EPEMEHHBIMU.

52. Jluneitnbie quddepeHnnanbHble ypaBHEHHS IEPBOTO MOPSIIKA.

53. YpaBHeHus B NONHBIX AU depeHnnanax.

54. ludpdepenunanbHple  ypaBHEHHs] BTOPOro TMOpSAAKa. YpaBHEHHUS, JOIYCKarolue
MOHMKEHUE TOPSJIKA.

55. Jluneiinbie oqHOPOHBIE MU PEepeHITNATBHBIC YPaBHEHUS BTOPOTO MOPSIKA.

56. JIuneiinpie HEOJHOPOAHBIE U(PepeHIINATbHbIE YPAaBHEHHS BTOPOTO MOPSAKA.

57. Knaccudukanus ypaBHEHUH C YaCTHBIMU IIPOU3BOAHBIMU BTOPOTO MOPSIIKA.

58. Ilpocreiimue 3a1a4un, TPUBOAAIINE K YPAaBHEHUSAM TUIIEPOOIMYECKOTO TUIIA.

59. YpaBHeHHE MONIEPEYHBIX KOJICOAHU CTPYHBI.

60. YpaBHEeHHE POIOTBHBIX KOJIEOAHUN CTEP)KHEH U CTPYH.
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61. YpaBHEHHUE 2IEKTPUUECKUX KOJeOaHHi B IPOBOAX.

62. [IpocTeitmme 3aga9n, TPUBOAAIINE K YPABHCHUAM NapabOIMIECKOTO THIIA.
63. JIuneiinas 3aga4a o pacIpoOCTPaHEHUH TEILIa.

64. YpaBuenue nuddy3un.

65. YpaBHeHue Ter1a B IpOCTPAHCTBE.

HpI/IMepLI KOHTPOJIbHBIX 3aJaHMH 1J1s MPOBECACHUA TEKYLICTI0 KOHTPOJISA 110 UTOTr'aM
OCBOCHMA TUCHUIIJIMHBI.

KonTpoabsnas padora Ne 1

7 6 3 7
3 57 2
1. BbruncnuTh onpenenuTens: .
54 3 5
5 6 5 4
2. HccnenoBaTh COBMECTHOCTh U HATH OOIIE€e pellIeHne U OJHO YacTHOE pEIICHUE

3x, +4x, +x; +2x, =3,
CHCTEMBI ypaBHEHHUI: | 6x; +8x, +2x, +5x, =7,
9x, +12x, +3x,; +10x, =13.

b P b
3. ITpoBepuTh, YTO BEKTOPHI B= 6|p+ 35)— 6k u b= 3|P+ 65)+ 6k wmoryr ObITh
pebpamu kyba, HCXOISAIIMMU U3 OJIHOM BepuinHbl. Haiit TpeThe peGpo 3Toro Kyba.
4. Jauer nBa Bektopa a(011) w b(LL0). Haiitu Bektop C mmHbl |,

o = . T o
NEPHCHAUKYIIAPHBIM BEKTOPY a , o6pa3y}01u1/11/1 C BCKTOpOM b yroiJ Z H HaIIPpaBJICHHBIU Tak,

4TOGBI YIOPSIOYCHHAS TPOiiKa BEKTOPOB @,D,C MMena onoxKUTeNbHYIO OPHEHTALIHIO.
S. Hanbl BepmuHbl TpeyroiabHuka A(2;-2), B(3;-5), C(5;7). CocraButh

ypaBHEHUE TEPICHANKYIISPa, OMYIIEHHOro U3 BepiinHbl C Ha OUCCEKTPUCY BHYTPEHHETO yria
IIpU BepIIUHE A.

6. JlBe rpaHu KyOa Jiexar Ha INIOCKOCTAX 2X—2Y+2z—-1=0 u 2x—-2y+2z+5=0.
Beruucnuthk 06beM 3T0ro0 Kyoda.
7. CocTaBuTh YypaBHEHHE MpsIMOH, mpoxoxasmel yepe3 Touky M(1,-1,2) u

HEepIEHIUKYISIPHON BEKTOpaM g( 2;2;3), BJ( -2;5;0).

2 2

8. Han snmurc E+%:l. Haittu nnuHy ero nuamerpa, HalpaBIEHHOTO 10

OuCCeKTprCe KOOPAWHATHOTO YIJIa.

KonTtpouabHnas paGora Ne 2
1. Beruucnuts npenensl GyHKIHI:

4x3 + x> —x-5 . X2 —3x+2
2 ;6) lim——p——
oo (x+1)(x? +4) ol xS -1

2 —2c0s2X —sin? 2x
X4

X
B) lim ;1) lim(x +sinzx)°2 .
x—1

x—0

2. Haiiti ipomsBoxayio GpyHKImMH Y = /1— g 0f

1
3. MHccrnenoBaTh QyHKIUIO M HAUEPTUTH €€ rpaduk: Y = (X —6e *.
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KonTtpoabnas pabora Ne 3
1. HaiiTu uHTETpaIHI:

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

sin* X
2 | o x
COS X

3) J‘1+x

2. Haiity miomas Kax/10ii U3 4acTeld, Ha KOTOphle mapabona y> =1— X pas6uBaer Kpyr
x> +y®=1.

3. Haiitu yacTHbIC MPOU3BOIAHBIC TIEPBOTO M BTOPOTO MOPSAKOB (DYHKIINU
u=x"+y".

4. VccnenosaTh Ha skcTpeMyM dyHKImio U= X° +y° —3xy.

KourpoJsbHnas padora Ne 4
1. Ilepexons K MONSIPHBIM KOOPJIMHATAM, BHIYMCIUTh UHTETPAJ

Ljﬁzyzd"dyofﬂe D={(X, y): X2 +y? sax}.

2. Haiitu Maccy mIacTUHKHU TUNIOTHOCTU p = X + 2 ¥ OTPAHWYCHHON JTMHUSAMHU Y = X’
y=x+2, y=2-x (x>0).

3. BpIUMCIUTH KPUBOIMHEWHBIN UHTErpai MEPBOTO pojia MO YKAa3aHHON KPUBOMA: jxyds, L-—
L

4eTBEPTH OKPYXKHOCTH X’ + Y° =1, nexanas B IepBOM KBaJPaHTe.

4. HaiiTu yacTHOE pelIeHUue YpPaBHEHHS (1+ e )yy' =@”, Y/IOBJIETBOPAIONIEE YCIOBUIO

y(0) =1.
1
5. Haiitu pemenue ypasaenus y' + Yy = F , yaosnetBopsitoiee ycinousm Y(0) =2,
SX
y'(0)=3.

Texymuii KOHTPOJb OCYIIECTBISIETCS B XOoJ€ Y4eOHOro mpolecca W KOHCYIbTHPOBAHUS
CTYJEHTOB, €0 OCHOBHBIMU (DOpMaMHU SIBJISIOTCS:
e 00CyXJeHHE BHIHECEHHBIX B IJIaH CAMOCTOSITENILHOM paboThl BOPOCOB U 33]1aY;
® pelIcHUE Ha MTPAKTUYECKHUX 3aHATUAX 3a/1a4 U UX O0CYKICHHE;
® BBINOJIHEHHE KOHTPOJIBHBIX PabOT U 00CYXKIEHUE Pe3yIbTaTOB;
® y4yacTHe B JUCKYCCHH MO MPOOIIEMHBIM TeMaM JAUCUUILIMHBI U OIEHKA KaueCcTBa aHaIn3a
MPOBEAEHHON aHATMTUYECKON U UCCIIeI0BATEIHLCKOU PaOOTHI.

PopMOl MPOMEXKYTOUHOM aTTECTAllMH B KaXJOM CEMECTpEe SBIAETCS 3K3aMEH. OK3aMeH
IPOBOJIUTCS B YCTHOM (hopMe B BHJE OTBETOB Ha BOMNPOCHI OWJeTa W JBa JONOIHUTEIbHBIX
BOITPOCA U3 MEPEUYHS BOIIPOCOB K IPOMEKYTOUHOHN aTTECTALNH.

DK3aMeHaIMOHHbIE OUJIETHI /I IPOBEIEHUS IPOMEXKYTOUHOH aTrTecTanuu B 1-M cemectpe
IIPUBEJICHBI B IPWJIOKEHUH 1, BO 2-M ceMecTpe - B IPUIOKEHUH 2.

Iliian camocTosiTe/IbHOM PadOTHI
1. HeBbipoxaeHHBIE MATPHULIBIL.
2. CucTtembl TUHEHHBIX YpaBHEHUH.
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JIeficTBHS ¢ BEKTOPAMH.
YpaBHeHUs TPSAMOM Ha MIIOCKOCTH.
JIuHuuy BTOPOro nopsiaka Ha IIOCKOCTH.
VYpaBHEHHUSI TOBEPXHOCTHU U JIMHUS B TPOCTPAHCTBE.
MHoecTBa J€HCTBUTEIbHBIX YUCEN.
YucnoBble OCIEI0BATEIBHOCTH.
[Tonstue QpyHKIMH.
0. Teopus npenemnos.
1. HeripepbpIBHOCTD (h)yHKIIHU.
12. IuddepennmpyeMocTs GYHKIIMH OTHON TIEPEMEHHOM.
13. UccnenoBanue GyHKIUI ¢ TOMOIIBIO TPOU3BOTHBIX.
14. HeonpeneneHHBIN HHTETPAI.
15. OnpeneneHHblii HHTETpAJL.
16. OyHKIIMK HECKOIBKHUX TIEPEMEHHBIX.
17. DxcTpemymbl GyHKIUH.
18. KpaTHoe WHTErpupOBaHHE.
19. Apudmerndeckne ASHCTBHUS ¢ KOMIUICKCHBIMHU YHCIIAMH B KOMIUIEKCHOU (hopme.
20. HccnenoBanue YUCIOBBIX PSJIOB HA CXOJIUMOCTb.
21. Onpenenenue paguyca CXOJUMOCTH CTEIEHHbBIX PSAIOB.
22. Paznoxxenue ¢pynkuwmii B psg Teinopa u B psa MakiopeHa.
23. NaTerpupoBanue npocteimux audepeHnnanbHbIX ypaBHeHAN 1-To mopsaka.
24. Ypasuenus Jlarpanxa u Kinepo.
25. Pemenue muddepeHINATBHBIX ypaBHEHUH 2-TO TMOpSAKAa METOJOM BapHAIUU
MIPOU3BOJIBHBIX TOCTOSIHHBIX.
26. OrtbpICKaHHME YACTHBIX peuieHud anp(depeHInalbHBIX YpaBHEHHH 2-TO TOpsAKa ¢
MOCTOSIHHBIMU K03(p(pULIMEHTaMU METO/I0M BapHallluy MPOU3BOJIBHBIX TOCTOSHHBIX.
IInan npoBeneHns NpaKTHYECKUX 3aHATHI N0 MaTeMaTuke B 1 cemecTpe
Tema 1. OcHOBHBIC NOHATHSA JUHEHHON a1re0pbl
3anstue 1. [lonarue marpuiel. Onepanuu Haja Matpunamu. [4, 4.1, .1V, § 2].
3ansatue 2. Onpenenutens. CBOMCTBa ompenenutenei. Beruncienue onpenenuresneit
TPEThEro mnopsiaka. PasnokeHue OonpenenuTens Mo 3JIeMEeHTaM CTpok(ctosonoB). ObOparHas
matpuna. ([3, .4, §1], [4, u.1, tn.1V, §1]).
3anstue 3. CucreMbl JIMHEHHBIX anreOpandeckux ypaBHenuit (CJIAY). Meton Kpamepa
pemenust CJIAY. Marpuunsiit meton pemenust CJIAY. ([3, rn.4, §2], [4, u.1, tn.1V, §2]).
3anstue 4. Uccnenoanne CJIAY. Meton I'aycca pemenus CJIAY. [4, 4.1, tin.lV, §2,

RBR©ooo~No O ~w

§6].

Tema 2. MeTtoa koopauHaT

3ansatue 5. IlpsMoyronpHas cucTeMa KOOPAMHAT HAa IJIOCKOCTM U B IPOCTPAHCTBE.
[IpeoOpa3zoBanre MPsIMOYTOJIBHOM CHUCTEMbI KOOpAMHAT (MapajielbHbI MEPEeHOC U MOBOPOT).
([3, .1 §3,§16],[4,q.1, rn.1, §1]).

Tema 3. OcHOBBI BEKTOPHOM aJIredphl.

3ansrue 6. [lonstue Bextopa. Onepanuu Haj BekTopamu. [3, rin.2, §1].

3anstue 7-9. KoopamHaTtel BekTopa. Omepamuu Hax BEKTOpPaMH, 3aJaHHBIMH CBOUMH
koopauHaTamu. ([3, r1.2, §2-§5], [4, u.1, roll, §§2-3]).

Tema 4. OcHOBHBIC NIOHATHS AHAJIUTHYECKOI reOMEeTPHHU HA IJIOCKOCTH

3anstue 10-11. YpaBuenue nunun. Ilpsmas Ha niockocTu. Buasl ypaBHeHUi MpsMoii Ha
IUIOCKOCTH. B3anMHOe pacrnonokeHune npsAaMbIX Ha miiockocTh. [Tyqok npsambix. ([3, ri.1, §§4-7],
[4, 4.1, r.1, §2]).

3anstue 12-14. Jlunum BTOporo mnopsiaka. OkpyxkHocTh. KaHoHMYeckue ypaBHEHUS
aJUIMIICa, TUTepOoIbl, mapadosnsl. ([3, rn.1, §§8-11], [4, 4.1, t.1, §3]).

Tema 5. OcHOBHBbIE MOHATHS AHAJIUTHYECKOI TreOMeTPUH B IPOCTPAHCTBE.
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3ansatue 15. Ilnockocts. Buapl ypaBHeHMil miiockocTd. B3aumHoe pacrosiokeHue
MJIOCKOCTEH B mpocTpancTBe. CBsizka miockocteld. ([3, rin.3, §1-§2], [4, u.1, r.Ill, §1]).

3anstue 16. [Ipsmas B npoctpancTBe. Bunbl ypaBHeHus npsMoi B mpocTtpasctse. ([3,
.3, §3], [4, u.1, r.lll, §1]).

3anstue 17. B3auMHOe pacnosiokeHue NpsAMOM U MJIOCKOCTH B IpocTpaHcTse. ([3, 1.3,
§4], [4, u.1, ro 11, §17).

Tema 6. ®yHKuMs 0HON He3aBMCUMOM NepeMEeHHOM.

3agsarue 18-19. YucioBbie OCJIENOBATEILHOCTH. CaoiicTBa YHCJIOBBIX
[I0CJIEI0BATEIBHOCTEN. beckoneuno-mainbie u 0eCcKOHEeuHO-00IbIIHe YHCJIOBbBIC
1ocje0BaTeIbHOCTH. [Ipeies YiucioBoi mocneaoBareasHoctu. [3, rin.5, §§1-2].

3amstue 20-21. Tlomstue ¢yukmuu. CrocoObsl 3amanust ¢GyHKuU. [Ipocreitmme
(byHKIIMOHAJIbHbIE 3aBUCUMOCTU. DiieMeHTapHble GyHKIMH, ux rpaguku. [Ipenen ¢pyHkium Ha
O0eckoneunoctu. Ilpemen ¢ynkmuum B Touke. llpenen ¢ynkumm cmpaBa B Touke. [lpemen
byHkimu ciesa B Touke. [4, u.1, VI, §§1-4].

3ansarue 22. beckoneyno Oonpmme GyHKIUU U OecKOHeuHO Maible (yHKIwH. [1epBorii
3amedarenbHbIi npenen. ([3, r.5, §4], [4, 4.1, rn.VI, § 4]).

3anstue 23. Bropoii 3ameuarensubiit mpenen. ([3, ri.5, §10], [4, u.1, r. VI, § 4)).

3anarue 24. CpaBHenue OeckoHeuHO Maibix (GyHkuuid. HempepoiBHOCTH dyHKImMu. ([3,
.5, §7], [4, u.1, VI, §§5-6]).

KonTponbnas pabora.

3anstue 25 . IlpousBopHas ¢yHKIUM OAHOM mepeMeHHOM. [‘eomerpuueckuil u
MEXaHUYECKUU CMBICH MPpou3BoIHON. OcHOBHBIE MpaBuna nuddepenmponanus. ([3, 1.6, § 1],
[4, u.1, tn.VII, §1]).

3anstue 26 . [IpousBoanas cnoxknoit pynkuuu. ([3, r.6, §2,§§5-6, §8], [4, u.1, rn.VII,

$1).

3ansatue 27 . HesaBHble QyHKIUM U uX audpdepeHnupyeMocts. [Ipon3BogHbIE BBICIINX
nopsiakoB. ([3, ri1.6, §§9-10], [4, 4.1, tn.VII, §1]).

3ansatue 28. J[uddepenuman u  ero reomeTpuueckuid cmbici. [IpumeneHue
nuddepennpana kK mpuOIMmKeHHBIM BeruuciaeHusM. ([3, rn.6, §11], [4, 1.1, rn.VIIL, §1]).

3ansarue 29. luddeperunans! BICIINUX TOPIKoB. DyHKINH, 33JaHHbIE TApaMETPHUUECKU
[3, Tm.6, §12].

3anstue 30. [IpaBuno Jlonurans. ([3, rn.7, §3], [4, u.1, . VI, §2]).

3anstue 31. IlpuioxeHue MPOU3BOTHON K HCCIENOBAaHWIO (YHKIHH W MOCTPOCHUIO
rpadukoB (AKCTpEeMyMBbI, TOUKH meperu6os). ([3, r1.7, §§4-6], [4, 4.1, tn.VII, §2]).

Tema 7. ®yHKUMSA MHOTHX He3aBHCHMBIX NepeMeHHbIX.

3ansarue 31. [lonsaTue GyHKIMN HECKOIBKUX apryMeHTOB. DYHKIIUH IBYX NEPEMEHHBIX.
I'padux ¢pyHkmmm nByx nepeMeHHbIX. [Ipenen GpyHKIMM ABYX mepeMeHHBIX. HemnpephIBHOCTH
¢ynkuuu. Toukm paspbiBa. YacTHble nOpou3BOJHBIE. YacTHBIE MPOU3BOAHBIE BBICIIMX
nopsankoB. [lomubit  muddepenuman. [lomnoe mnpupamenue. IlpunoxkeHue MONIHOTO
muddepernmana K npudamkeHHbM Berancnenusm ([3, rn. 11, §§1-2, §6], [4, u.1, tn.VIII, §§1-
2].

3ansarue 32. uddepenuupoBanue cinoxubix ¢yHkuuit. JuddepenrpoBannue HeIBHBIX
¢byukuuii. [IpousBonnas no Hanpasienuto. I'paauent. ([3, ri.11, §§4-5], [4, u.1, . VI, §2]).

3anatue 33-34. KacarenbHas IJIOCKOCTh W HOPMalb K IMOBEPXHOCTH. DKCTPEMYM
byHKIMI  ABYyX nepeMeHHbIX. HeoOxonuMblii MpU3HAK CYHIECTBOBAHUS  DKCTpPEMyMa.
JlocTatouHble yCIOBHS S3KCTpeMyMa. YCIOBHBIH sKcTpemyM. HauOomnblnee M HauMeHbIIee
3HaueHHEe PYHKIMK ABYX mepeMeHHbIX. ([3, r.11, §10] [4, u.1, tn.VIII, §§3-4]).

I1nan npoBeaeHUs MPAKTHYECKUX 3aHATHI 10 MATEeMAaTHKe BO 2 ceMecTpe

Tema 1. OCHOBBI HHTEIPAJIBHOI0 HCYMCJICHUS

3ansatue 1-2. HeonpeneneHHslit nHTEerpaj, neppoodpasnas. CBONHCTBa HEONPEIETICHHOTO
uHTerpana. OCHOBHbIE METO/bl MHTEIPUPOBaHUS (METOBI PA3JIOKEHUs, 3aMEHbI IIEPEMEHHBIX,
MHTErpupoBaHue 1o vactsm). ([3, r.8, §§1-2], [4, u.1, . 1X, §1]).
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3anstre 3-4. aTerpupoBanue paoHaibHbIX apooeit. ([3, 1.8, §3, §6], [4, u.1, tm.1X,

§2)).

3anarue 5. VHTerpupoBaHue uppanuoHanbHbIXx (yaxouid. ([3, .8, §3, §6], [4, u.l,
rn.lX, §2]).

3anarue 6. MHTErpupoBaHHe TPUTOHOMETPUYECKUX M HUPpALMOHAIBHBIX (yHKIMH. ([3,
.8, §5, §7], [4, u.1, rti.1X, §§3-4]).

3anstue 7. Onpenenennsiii unrerpai. @opmyna Hetorona-Jlebunuma. ([3, 1.9, §1], [4,
q.1, X, §1]).

3ansatue 8. llpunokeHue omnpeneneHHOro HHTErpajga: BBIUMCIEHHE O00beMa Tena
BpalllCHUs, JUIMHBI YT KPUBOM, IUIOIIAJM MOBEPXHOCTHU BpaimieHus. [3, 1.9, §§2-5], [4, 4.1,
ril, §§3-6].

3anstue 9. HecoocTBennbie uaTerpansl. ([3, 1.9, §7], [4, 4.1, rn. X, §2]).

3anstue 10. 3agava, npuBonsmias K ABOMHOMY wuHTerpany. CBoHcTBa JIBONHOTO
UHTErpasia. BeluucicHre B IEKapTOBOM U B HOJSAPHOM crucTeMe KoopauHar [4, 4.2, rir. |, §§1-6].

3ansatue 11. KpuBonuneiinple wuHTerpansl 1 pona. CpoiictBa. Beruncienue.
KpuBonuneiinbie naterpaisi 2 poaa. Coiictsa. Beruucnenue. [4, 4.2, ti.ll, §§1-2].

Tema 2. OcHOBHBIE MOHATHS KOMIIEKCHBIX YHCeJ

3ansTue 12-13. Anrebpanyeckas, reoMeTpuyecKas, TPUTOHOMETpUYECKas,
nokasarenbHasi OpMbI KOMIUIEKCHOTO yuciia. JlelicTBUS HaJl KOMIUIEKCHBIME unciamu [4, Tl |,
§ 7].

Tema 3. Pemienune OJ1Y.

3anstue 14. [IpueMbl UHTErPUPOBAHUS YPABHEHUHN C Pa3JEiSAIOLIMMUCS MTEPEMEHHBIMU.
Pemenue 3agaun Kommu [3, rn.12, § 2].

3anstue 15. Pemenue ogHOpOAHBIX ypaBHEHUU. PelleHne ypaBHEHHMII B TMOJHBIX
muddepennmanax. Uarerpupyrommii MHOXHUTENb. [IpuBenenne O/]Y k ypaBHEHHIO B MOJHBIX
muddepennmanax [3, rn.12, §3, §5].

3anstue 16. MeTtonb! pemeHrs TUHEHHBIX ypaBHeHu# 1-ro nopsaka [3, r.12, § 3].

3ansatue 17. YpaBHeHus 1-ro mopsiika, He pa3pelleHHbIE OTHOCUTENIBHO NPOU3BOJHOM.
[Tpuems! unTerpupoBanus. Meron BBeeHus napamerpa [3, rin.12, § 6].

3anatue 18. [AuddepeHumanbHple ypaBHEHHMs BBICIINX TOPSIKOB, JOMYyCKaloIIne
noHwxkeHue nopsaxa. [Ipuems! unterpuposanus. [3, rn.12, §7].

3anarue 19. Pemenue oAHOPOIHBIX JMHEHHBIX AU(QepeHInanbHbIX ypaBHEHHH 2-T0
nopsiaka. JInHeliHble HEOTHOPOAHBIE YPAaBHEHUSI 2-T0 Nopsiaka. Meros Bapraliy poU3BOJIbHBIX
MOCTOSIHHBIX. [3, 171.12, §8].

3anatue  20. JluHeliHple  ypaBHEHHS C  TOCTOSIHHBIMH  KOX(pHIMEHTaMU.
Xapaktepuctuueckoe ypaBHeHHE. OTbICKaHME OOINEro pemeHust JIMHEHHOro OJHOPOIHOTO
YpaBHEHHUS 2-TO MOPSAJKA C MOCTOSHHBIMU KO3(DPUIMEHTaMU IO KOPHSIM XapaKTepUCTHUYECKOTO
ypaBHeHus [3, r.12, §8].

3ansatue 21. JIuHeiiHble HEOAHOPOAHBIE ypaBHEHMs. OTBICKAHME YAaCTHBIX PEIICHUI
T depeHMaIbHbIX ypaBHEHUH 2-TO TOpsIKa C MOCTOSHHBIMH KOA((HUIMEHTaMH IO BUIY
IIpaBoOi YacTu ypaBHEHUs (METOJ HeomnpeaeleHHbIX koaddunuenTos) [3, rin.12, §9].

3anarue 22. Metoa Bapuaiyy MPOU3BOJIBHOIO MOCTOSIHHOTO Ui HAaXOXJIEHHUs OOIIero
pelieHuss HEOJHOPOJHOTO JIMHEMHOro ypaBHEHHMsI 2-TO TOpsAAKa C  TOCTOSHHBIMU
koapuuuentamu [3, rin.12, §9].

3anstue 23. Pemenue cucreM Aud¢epeHInanbHbIX YpaBHEHUH METO/I0M HCKIIOUEHHUS
[3, .12, §12].

Tema 4. Psajabl.

3ansatue 24-25. Yucnossle psaapl. YactuuHas cymma pspa. IloHsATHE CXOIMMOCTH.
CaotiicTBa uncioBbIX psioB. Heobxoaumelii npusHak cxogumoctu. Kpurepuit Komm. [Tpusnaku
Hupuxne u AOensa. IIpu3HaKud CXOAMMOCTH 3HAKOMOJIOKUTEIBHBIX PsIOB. AOCOIIOTHO
cxoasumecs panbl. [Ipu3Hak cXoauMoCTH 3HaKouepenyromuxcs psaos [3, ri.14, § 1].
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3ansarue 26. @yHkunoHaIbHbIE psaabl. OnpeneneHne o01acTu cxonumMocTi. PaBHoMepHast
cxonumocTh. Kpurtepuit Komm u mnpusHaku paBHOMepHON cxomumocTtu (Belepmrpacca,
Hupuxine, Adens). CBoiicTBa paBHOMEPHO CXOJALINXCS PSIIOB.
3anarue 27-28. CreneHHble psabl. Bberuuciaenue paauyca cxoguMocTd. [lowieHHoe
nuddepeHIpoBanne U nHTerpupoBanue [3, rin. 14, §2-3].
3anarue 29-30. Psanger Teisiopa u MakinopeHa. BblunciieHHE OCTaTOYHOIO 4JICHA.
Paznoxenue dpynkuuit B psan Teitnmopa u Makiopena [3, rin.14, § 4-5, §7].
3anstue 30-31. Pager @yppe. Omnpenenerue KodPEOUIHUEHTOB TPUTOHOMETPHUUECKOTO
psna. Psaner @ypbe 11 4eTHBIX U HeueTHbIX (yHKuuid. Pasnoxxenue ¢pynkuuii B psag Oypse [3,
.14, § 4-5, §7].

7. laHHbIe 1JIM y4eTa ycneBaeMocTH cTyeHToB B BAPC
Tabnuma 1.1 Tabnuna MakCUMaJIbHBIX OAJIJIOB 10 BUAAM Y4€OHOM e TEIbHOCTH.

1 2 3 4 5 6 7 3 9
e

Jlaboparo |[IpakTrae (CamocTOsATE | ABTOMATU3HD Iipnyzfm Hpomeikyr
Cemectp [JIekuuu| pHbie CKHE JbHas OBaHHOE | y4eOHOMH OTHAporo

3aHATUSA | 3aHATHA | paboTa  |TeCTUPOBAaHHUE|JEATENBHO arrectatn

CTH A

1 10 0 20 10 0 20 20 100
2 10 0 20 10 0 20 40 100

IIporpamma ouneHuBaHMSA Y4eOHOM AeATeIbHOCTH CTyAeHTa B 1 cemecTpe

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

JlabopaTopHble 3aHATHSA

He npeagycMmoTpeHsl.

IIpakTH4yeckue 3aHATUA

[TocemaemocTh, aKTUBHOCTH (OTBETHI C MecCTa, paboTa y JOCKH), CAaMOCTOSITEIBHOE
peleHue 3ajady B ayAuTopun orieHnBaetcs ot 0 1o 20 6asos.

CamocTosTeJabHass padoTa

[IpaBuibHOE BBINOJHEHHE JOMAIIHUX 3aJlaHWl M OTBETHI B IMPOIIECCE YCTHOTO OIpoca
onenuBaroTcs ot 0 1o 10 6amnos.

ABTOMATH3MPOBAHHOE TECTHPOBAHHE

He npenycMmoTpeHsl.

JIpyrue BUABLI Y4eOHOH TeATeJLHOCTH

Bce APpYyruc BUAbI ACATCIIbHOCTU OLICHUBAKOTCA OT 0 0 20 6amoB.

IIpomexyrounas arrecramusa — ot 0 1o 40 6a10B

[IpomexxyTouHas aTTecTarus CTyJICHTOB IMTPOBOJIUTCSA B BUE dKk3amena. [lpu npoBeaeHun
MIPOMEKYTOUHOM aTTeCTallUu:
OTBET Ha «OTJIUYHOY OlLleHUBaeTca oT 35 no 40 6anos;
OTBET Ha «XOpPOIII0Y OLIEHUBAETCA OT 25 10 34 6aIoB;
OTBET Ha «y/JIOBJIETBOPUTEIHHOY» orleHUBaeTcs oT 20 10 24 6amios;
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OTBET Ha «HEYJIOBJICTBOPUTEILHO» onieHnBaetcs ot 0 1o 19 6annos

Takum o00pa3zom, MakCHMalabHO BO3MOXHAsi CyMma Oa/uioB 3a BCE BHJABI y4eOHOU
JEeSTENIbHOCTH CTy/IeHTa 3a 1 cemecTp no aucuuiuinae «Marematuka» coctaniser 100 6amios.

Tabmuma 2.2 Tabnuma mnepecdera IMOJYyYEHHOH CTYJIEHTOM CYMMBI

JucuuIinHe «MaremaTikay B OLICHKY (9K3aMEH):

OaJUI0B 11O

OoJtee 85 GayuIoOB

«OTJIHUYIHO»

ot 76 no 84 6aoB

«XOopouo»

ot 60 o 75 GayuioB

«YAOBJICETBOPHUTECIBHOY

MeHbIie 60 0aLIoB

«HCYOOBJICTBOPUTCIBHO»

IIporpamma oueHuBaHMSA Y4eOHOM AeATEIbHOCTH CTYACHTA BO 2 ceMecTpe

Jlekuuu

[TocemaemMocTh, aKTUBHOCTH U JAp. 32 oAuH cemecTp — oT 0 10 10 Gamos.

JladopaTopHbIe 3aHATHS

He npenycmoTpensl.

IIpakTH4yeckue 3aHATUA

HOC@H_[aeMOCTB, AKTHUBHOCTH (OTBGTBI C MCECTa, pa60Ta y I[OCKI/I), CaMOCTOATCIIBHOC

pelieHre 3aaa4 B aynuropuu onenusaercs ot 0 1o 20 6anos.

CamocrogaTeJabHas padora

HpaBI/IHBHOe BBIIIOJIHEHHE JIOMAIIHUX 3aJaHUd U OTBETHI B nponecce yCTHOro orrpoca

onenuBarorcs ot 0 1o 10 6amios.

ABTOMATH3MPOBAHHOE TECTHPOBAHUC

He npeagycmotpeHsl.

JIpyrue BUALI YYeOHOH N1eATeJbLHOCTH

Bce apyrue Buasl nestenbHocTH onjeHuBaroTcst ot 0 1o 20 6anos.

IIpome:xyrounas arrecramus — or 0 go 40 OaxIoB

HpOMC)KYTOqHaH arrecralus CTYACHTOB IIPOBOAUTCA B BUJAC IK3AMEHA. HpI/I IIpOBCACHUU

IIPOMEKYTOUHOM aTTECTAI[UU:

OTBET Ha «OTJIMYHOY» OlleHnBaeTcs ot 35 1o 40 6amios;
OTBET Ha «XOPOIIIO» OLIEHUBAETCS OT 25 110 34 6aoB;
OTBET Ha «yIOBJIETBOPUTEIHLHO» olleHuBaeTcs oT 20 1o 24 6amnos;
OTBET Ha «HEYIOBJIETBOPUTENBbHO» olleHnBaercs ot 0 1o 19 Gamnos

Takum o00pa3oM, MakCUMaJbHO BO3MOXKHasi CymMMa Oa/UIOB 3a BCE BHJbl y4eOHOIl
NeSITeIbHOCTH CTYACHTA 3a 2 ceMecTp Mo aucuumuHe «Maremaruka» coctasisier 100 Gaios.

Tabmuuna 2.2 Tabmuua mnepecdyera IOMYYEHHOW CTYAEHTOM CYMMBI

IUcIUIInHe «MaremMaTrka» B OIICHKY (9K3aMEH):

Oa/UIOB 11O
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Oonee 85 6annoB «OTJIMYHO»

ot 76 no 84 GamioB «XOPOIIO)

ot 60 o 75 GayuioB «YJIOBJIETBOPUTEIHHO»
Menblie 60 6amioB «HEYJIOBJIETBOPUTEIHLHO»

8. YueOHo-MeToaMuYeckoe W HWH(POPMAIMOHHOe oO0OecneyeHHe TUCHUIINHBI
«MaTeMaTHKA»:

a) iumepamypa:

1. Hemunouu b.I1., Kyapssues B.A. KpaTkuii kypc BbICIIel MaTeMaTHKH: Y4eO.
nocoowue s By30B - M. : Actpens :ACT, 2007. -654 c. - ISBN 5-17-004601-4. A974857-OX®,
A974858-OXD (323k3).

2. [ucemennsiii 1. T. KoncnekT nexuumii o Beiciielt maremaTtuke [B 2 4.] - M.: Aiipuc-
[Tpecc, 2008 - .279 c. - ISBN 978-5-8112-2922-4. A914122-OX®, A914123-OX®D, A914124-
OXd, A914125-OX D, A914126-OXD, A914127-OXD (643k3).

3. Harancon WN.II. Kpatkuii kypc Bbicieii Marematuku - Mocksa:Jlanb, 2009.-736¢.—
ISBN 978-5-8114-0123-9 : http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=283

1/
4«4’

0) nporpammHoe obecnieueHue 1 UHTepHeT-pecypcesbl:

Jluyenszuonnoe npozpammnoe oodecneuenue:

1. onepanmonnas cucrema Windows 7, uiu Gosee 1mo3aHss Bepcus
2. Microsoft Office Word,

3. Microsoft Office Exel,

4. Microsoft Office PowerPoint.

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

9. MaTepuajbHO-TeXHHYECKOe o0ecneyeHHe TUCHUILIMHBI «MaTeMaTHKa»

Jlnst mpoBeieHHst 3aHATHH 1Mo aucuuIuinHe «MateMaTHKay, MpeyCMOTPEHHON yueOHbIM
wianoM OOIl, umeercs HeoOXxoaumash MaTepuUaIbHO-TEXHHMUECKas 0a3a, COOTBETCTBYIOLIAS
JENCTBYIOIUM CAaHUTAPHBIM U IIPOTUBOIOKAPHBIM IPAaBUIaM U HOPMaM:

— CNELIMAJIU3UPOBAHHbBIE KJIACCHI, IpEIHAa3HAUEHHBbIE MJs IMPOBENEHUS TNPAKTUYECKUX
3QHSTHI,

— OubnroTeuHbIil POHA, YKOMITJIEKTOBAaHHBIN MeYaTHBIMU M3JaHUSIMU, IEPEUNCICHHBIMU
B pazuene &;

— ClIeMajJbHO  00OpY/AOBaHHbIE  TMOMEIIEHUS JJII  CaMOCTOSITENIbHOM  paboThI
00yYaromuxcst ¢ KOMIBIOTEPHBIM 000pyI0BaHUEM U JJOCTYIOM K ceTh VIHTepHeT.

IIporpamma cocraBiieHa B cootBeTcTBUU ¢ TpeboBanusmMu @I'OC BO no HampaBiieHUIO
04.03.01 - Xumuss u TPOGWIO TOATOTOBKH AHAJIUTHYECKAs] XUMHA W XUMHYECKasi
ykenepTu3a, Pusnyeckasi Xumus, XuMHusi HU3KO- U BbICOKOMOJIEKYJISIPHBIX OPraHMYeCKUX
BelllecTB

ABTOp, KaHIUIAT (PU3UKO-MAaTEeMaTHYECKUX HayK, noreHT M.IT.MucHuk

[Tporpamma ono6peHa Ha 3aceqanuu kadeapsl nuddepeHImaiIbHbIX YpaBHEHUN 1
MaTeMaTHYECKOM SKOHOMHUKHU MPOTOKOJ Ne 3 ot 24 centsadps 2021 r.
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