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1.Mecto nucuuniudbl (MoayJs) B ctpykrype OOII

Hucnummuaa b1.0.08 «MatemaTukay» OTHOCHUTCS K 00s3aTENbHOM 4YacTH 00pazoBaTelbHON
nporpammbl Harpasienus noarotoBku 09.03.03 Ilpukinagnas uHpopMaTrka, HanpaBIeHHOCTH (TIpo-
¢wmip) CucTeMHOE U TIPUKIIAIHOE POrpaMMHUPOBAHHUE.

JluciumiimHa mpenHa3HadeHa il OCBOCHHS CTYACHTaMU OYHON/OYHO-3a0YHO/3a09HOM (op-
MbI oOy4denus B 1, 2 cemectpax/1, 2 cemectpax/1 kypce.

2. HJIaHI/IpyeMbIe pe3yJbTaThbl Oﬁy'leH]/lﬂ mo JUCHUIIJINHE, COOTHECCHHLIC C IJIAaHUPYCE-

MBIMH pe3yJIbTATAMHU OCBOEHHs 00pa30BaTe/IbHOI NMPOorpaMMbl (KOMIETEHIIUSIMH U MHIUKATO-
PaMH JI0CTHKEHHUsI KOMIIeTeHIIHii)

®opmMupyeMbIe KOM-

I[nanupyembie pe3yjbTaThl 00y4eHHUS MO THCIUTIIHHE
(MoayJ110), B COOTBETCTBUM

Haumenosanue
neTeHnuH (KoJ, co- € MHAMKATOPOM JOCTH/KCHUS KOMIICTCHIIHU
OLICHOYHOT 0 Cpea-
JeprKaHue KOMIIETCH- HWuaukarop nocTmkeHust koM- | Pe3yabTaThl 00y4yeHus 1Mo quc- crBa
II1N) neTeHI U HHILIHHE (1eCKPUNITOPBI KOMIIe-
(kom, coepKaHue MHANKATOPA) TEeHIHH)
YK-1. Crocoben VK-1.1. leMoHCTpUpYET 3HaHUe | 3Hamb OCHOBHBIE IPUHLIUIIBI 110-
OCYIIECTBIISATH HO- MIPUHIUIIOB cOopa, 0TOopa u WCKa, aHAJIN3a U CHHTE3a HH(Op-
UCK, KpUTHUECKHUN 0000meHns nHpopMalyu, 6a3u- | MalKu; OCHOBHI BEICIICH MaTeMa-
aHaJIM3 ¥ CUHTE3 HH- PYIOIIMXCS HA CHCTEMHOM MOJI- THKH 1 METO/bI IPUMEHEHNUS Ma-
¢dopmaryu, mpume- Xofe. TEMaTU4eCcKOro anmapaTa B CU-
HSTh CUCTEMHBIN CTEMHOM U NPHUKIATHOM NIPOrpam-
MOJXO AJIS peltie- MHPOBaHUU Tecmupoeanue
HUSI TOCTABJICHHBIX Ymems npumensaTs MaTeMaTHUE-
3a7a4 CKMI anmapar JJjisl CucTeMaTu3a-
LMY TAHHBIX, OLEHKH YPeKTHB-
HOCTH aJITOPUTMOB, METOZIOB IIPH-
HATUS peLIeHUI
Bnaoems MeToaMM MaTeMaTHKH
JUISL TIPUHATHS PEIICHNH; HaBBIKa-
MH Hay4HOTO IIOMCKA HH(OPMAIUN
VYK-1.2. leMoHCTpUpYET YMEHUE | 3Hamb OCHOBBI COOTHECEHHUSI pa3-
COOTHOCHUTB Pa3HOPOJHBIC SIBJIe- | HOPOAHBIX SIBIICHUH U CUCTEMAaTH-
HUS U CHCTEMaTH3UPOBATh UX B 3allUU UX B paMKax M30paHHBIX
pamKax U30paHHBIX BHIOB IIPO- BUJIOB NipoheccroHaNbHOI fes-
(beccuoHaIbHOW AEATEIBHOCTH. TEJIEHOCTH.
Yuebno-
Ymems npuMeHATH METO/BI Opra-
uccne008amenbeKue

HHU3AIUU CIIOKHBIX SKCIEPTH3 C
LIENTBIO UCCIIEIOBAHUS CTPYKTYPBI
cucreM. [IpoBoauTh aHAN3 WH-
(hOpPMaITOHHBIX PECYPCOB
Braoems MeToaMu CHCTEMHOTO
aHaNM3a, METO/IaMH MaTeMaTH4e-
CKOT'O MOJICJIUPOBAHMUS, CPEICTBA-
MU NIPEJICTABJICHNUS JAHHBIX

peepamusnvie  pa-
bomul

VYK-1.3. JIleMoHCTpUpPYET HAH-
YHe NPaKTHYeCKOro OIbITa pabo-
ThI ¢ HH()OPMAITMOHHBIMHU UCTOY-
HUKaMH, OIIbITAa HAYYHOT'O ITOHCKa
" NPCACTABJICHUA HAYYHBIX pE-
3yJIbTATOB.

3namob ocHOBBI pabOTHI C HHPOP-
MAaI[MOHHBIMH UCTOYHUKAMH, OTIbI-
Ta HAYYHOTO MOWCKA U MPEICTaB-
JIEHVsI HAYIHBIX PE3yJIbTaTOB.
Ymems nmpumeHsATH OCHOBBI pabo-
TBI ¢ HH()OPMAITMOHHBIMH UCTOY-
HUKaMH, OIIbITa HAYYHOTO MTOKCKA
U TIPE/ICTABIICHUS HAYYHBIX pe-
3yJIBTaTOB.

Brademwv MeTogaMu cCHCTEMHOTO
aHalM3a, METOJaMU MaTeMaTH4e-
CKOT'O MOJICIIMPOBAHHUS, CPEACTBA-
MU TIPEICTABICHHUS TaHHBIX

Koumponvusie 3aoa-
HUs no meopemuye-
CKUM OCHO8AM Ouc-
YUNIUHbL U NPAKMU-
yecKue KOHMpOIbHble
3a0aHus




OIIK-1.  Cmocoben
MIPUMEHSIThH ecre-
CTBEHHOHAy4YHbIC H
oOmIenHXKeHepHBIC
3HAHMS, METOJbI Ma-
TEMaTHYECKOr0 aHa-
JM3a U MOJEIIUPOBa-
HHS, TEOPETHICCKOTO
U IKCIEPUMEHTAIIb-
HOT'O HUCCIICIOBaHHUS B
poheCCHOHATBHOM
JeATEINbHOCTH

OIIK-1.1. lemoHCTpUpYeT
3HaHUE OCHOB BBICILIEN MaTe-
MAaTHKH, (PU3UKH, BBIYUCIIH-
TEJIbHON TEXHUKH H IIPOTpaM-
MHPOBaHHS. .

3Hname OCHOBBI TMHEIHOM anred-
PBI, MATPUIHOTO UCUHCIICHHS, aHa-
JTUTHYECKOH TeomeTpuu, nudde-
PEHIMAIBEHOTO ¥ HHTETPAIBHOTO
WCYHCIICHUH, Teopuu nuddepeH-
LMAJIbHBIX YPaBHEHUU

Ymemsw pemats cTaHmapTHHIE MIPO-
(eccuoHabHBIE 32/1a4U C TIPHMe-
HEHHEM JIMHEHHOH aireOpbl, Mart-
PUYHOTO UCUUCIICHUS, aHAJTUTHYE-
CKOH reometpuy, AuddepeHnu-
aJIBHOTO U UHTETPaIbHOT'O UCUUC-
neHuit, reopun auddepeHnnas-
HBIX ypaBHEHUH

Bnaoemwv HaBBIKAMH IPAMEHEHUS
MaTEMaTHIECKHX METOM0B 00b-
€KTHO-OPHEHTHPOBAHHOTO MPO-
rpaMMHUPOBAHUS

Tecmuposanue

OIIK-1.2. JleMOHCTpUpPYET yMe-
HHE penraTb NpoQecCHOHaIbHBIC
3a1a4y ¢ IPUMEHEHHEM ecTe-
CTBCHHOHAYYHBIX U O6IIIeI/IH)Ke-
HECPHBIX 3HaHHI>i, METOOOB MaTe-
MAaTHYECKOTo aHalIu3a U MoJe-
JIMPOBAHMSI.

3Hamb OCHOBHBIE IPHHIIUTIB MO-
JeTNPOBaHUS, IPUHITHITHL pa3pa-
OOTKH aHAJIUTHUYECKUX MaTEMAaTH-
yeckux Mojencii. Mcmonp3oBath
pa3IuYHbIE THUIIBI KA.

Yumems npuMeHATh TPUHITUTT MO-
JIeTMPOBAHMSI, TPUHIIUIIBI pa3pa-
OOTKH aHAJUTHUYECKUX MaTeMaTH-
gyeckux Mojenei. Mcrmoip3oBaTh
pa3IMYHBIC TUTIBI IIKAJI.

Bnaoemv HaBBIKAMU HCIIOJIL30Ba-
HUS IPUHIIATIOB MOJICITUPOBAHMUS,
TIPUHITUIIOB pa3pabOTKH aHAIUTH-
YEeCKHUX MAaTEMAaTUUYECKUX MOJIEIECH.
Hcnonb30BaTh pa3inuyHbie THIIBI
KA.

Yuebno-
uccne0oeamenbekue
peepamuenvie  pa-
bomul

OIIK-1.3. [leMoHCTpUpYET HaJIU-
YUe MPAKTUYECKOTO OMbITA TEO-
PETHUYECKOTO U DKCTIEPUMEHTAb-
HOT'O UCCJIEI0OBaHUsI 00BEKTOB
poeCCHOHATBHOM e TeThHO-
CTH.

3namb OCHOBBI TEOPETUYECKOTO U
9KCIEPUMEHTAIILHOTO UCCIIEJ0Ba-
HUS 00BEKTOB MPodecCHOHATBHOM
JeATEeIbHOCTH.

Ymem» npuMeHATH METOBI TIPO-
BEICHHS CJIOXKHBIX SKCIIEPTHU3 C
LIENTBIO UCCIIEIOBAHUS CTPYKTYPBI
CHCTEM, aHaJIM3a nH(popMannoH-
HBIX PECYPCOB.

Bnaoems MeTo1aM1 IpOBEIeHUS
CJIOKHBIX 3KCHEPTHU3 C LIENIBIO HC-
CIIEZIOBAHHS CTPYKTYPBI CUCTEM,
aHanu3a MHPOPMAIIMOHHBIX PECyp-
COB.

Konmponvnuvie 3aoa-
HUsL NO meopemuye-
CKUM OCHOBAM OUC-
YUNIUHBL U NPAKMU-
yecKue KOHMpOIbHble
3a0aHUs

OIIK-6. Cniocoben
aHAJTU3UPOBATh U
pa3pabaTbIBaTh opra-
HH3ALUOHHO-
TEXHUYECKHUE U DKO-
HOMHYECKHE TIPOIIeC-
CHI C IPUMECHECHUEM
METOI0B CUCTEMHOI'O
aHaJIn3a 1 MaTcMaTu-
YECKOT0 MOJICITUPO-
BaHHUA

OIIK-6.1. JleMmoHCTpUpYET 3Ha-
HHE OCHOB TEOPHH CUCTEM H CH-
CTEeMHOTO aHalln3a, TUCKPETHON
MaTEeMAaTUKH, TCOPHH BEPOSTHO-
CTEH M MaTeEMaTUIECKOM CTaTH-
CTHKH, METOJOB ONTUMHM3AINU U
HCCIIeIOBaHUs OTNEpaltii, HeueT-
KHX BBIYUCICHUN, MaTeMaTH4e-
CKOI'0 ¥ MMUTAIL[HOHHOI'O MOJIE-
JIUPOBAHUSI.

3nams OCHOBHBIE MaTEeMaTHYECKHUE
MOJIEJIM pellaeMbIX 3a71ad, METOIbI
BBIOOPA ONITHMAJIBHOTO PEIICHHS,
OLICHKH M aHAJIM3a HOIy4CHHBIX
Ppe3yJbTaToB

Ymemwb naBaTh MaTeMaTHUECKYIO
(OpMYIHPOBKY LEISIM U 337a4am
HCCIIeIOBAaHWUH, CB3aHHBIX C pea-
nu3anueit mpodeccHoHaNTBHBIX
byHKIMH

Braoemws meToiaMy IIPOrHO3UPO-
BaHUA BO3MOXHBIX PE3YJIbTATOB
npodeccHoHaTLHON e TENbHOCTH,
METOAAMH OLICHKU UX 3HAYCHUS

Tecmuposanue




OIIK-6.2. IlpumeHsieT METOAbI
TEOPUH CUCTEM ¥ CHCTEMHOT'O
aHaJIM3a, MaTEeMaTHIECKOTO,
CTaTHCTUYECKOTO ¥ MIMUTAIUOH-
HOTO MOJCJIMPOBAHUS JUIS aBTO-
MaTHU3alHy 33124 IPHHATHH
pelIeHwi, aHaI3a nHPOpMAaIH-
OHHBIX IOTOKOB, pacueTa 3Ko-
HOMHUECKO# 3 PEeKTUBHOCTH H
HaJIe)KHOCTH MH(POPMAIIHOHHBIX
CHCTEM U TEXHOJIOTHH.

3Hamb OCHOBBI METO/IOB OpTraHH-
3aIllH CIOXKHBIX SKCIIEPTHU3 C Lie-
JBIO UCCIIEIO0BAHNS CTPYKTYPBI
cucteM. [IpoBenenus ananuza uH-
(hOpMaIMOHHBIX PECypCcoB

Ymems npuMeHATH MEeTOIBI Opra-
HU3ALUH CIOKHBIX 3KCIEPTH3 C
LIEJBIO UCCIIEIOBAHUS CTPYKTYPBI
cucreM. [IpoBouTh aHAM3 WH-
(OpPMaIIOHHBIX PECYPCOB
Bnaoemwv HaBbIKaMM IPUMEHEHUS
METO/IOB OPTaHHU3aIMH CIIOKHBIX
9KCIEPTHU3 C LETbI0 UCCIIeOBAHUS
CTPYKTYpBI cucteM. [IpoBenenus
aHanm3a HHHOPMAIIMOHHEIX pecyp-
COB

Vuebno-
uccnedosamenvbcKie
pepepamugnvie  pa-
bomol

OIIK-6.3. VimeeT mpakTHIeCcKui
OIIBIT BBIMOJIHEHUS HHKEHEPHBIX
pacdyeToB OCHOBHBIX IOKa3aTesen
PEe3yNbTaTUBHOCTH CO3JaHUs U
MIPUMEHCHUS HHPOPMAITUOHHBIX
CHCTEM U TCXHOJIOTHH.

3Hamb OCHOBBI HHXKCHEPHBIX pac-
YETOB OCHOBHBIX ITOKa3aTeieil pe-
3yJAbTATUBHOCTHU CO3JaHUS U NPU-
MEHEeHHs NHPOPMAITHOHHBIX CH-
CTEM U TEXHOJIOTUH

Ymemwv npumensame nHxKEeHEpHBIE
pacueTbl OCHOBHBIX MOKa3aTresnei
Pe3yNbTaTUBHOCTH CO3JIaHUS U
NPUMEHEHHUS] THPOPMAIIMOHHBIX
CUCTEM U TEXHOJIOTHH

Brademw» MeTogamMu cucTeMHOTO
aHaJIM3a, METOlaMU MaTeMaTuye-
CKOT'0 MOJIEIIMPOBAHMsI, CPENCTBA-
MU IIPEJICTaBICHUS JaHHBIX

Koumponvnvie 3aoa-
HUsL O meopemuye-
CKUM OCHO8AM OUC-
YUNTUHBL U APAKMU-
yecKue KOHMpOIbHble
3a0anus

3. CTpyKTypa u cojep:KaHue JUCHUILINHBI

3.1. CTpyKTypa AUCUMIIUHBI

ouyHasi popMa | O4YHO-3204YHAsI | 3ao04Has ¢op-
TpynoemKocTs o0y4eHus ¢popma Ma
o0y4eHus o0y4eHus

O0mas Tpy10eMKOCTh 93.e. 93.e. 93.e.
4acoB 110 Y4eOHOMY IUIaHY, U3 HUX 324
KonrakTHasi pa6oTa, B TOM YnClIe: ayTUTOPHBIC 3aHATHUS:

— 3aHTHS JIEKIIMOHHOTO THIA 70 34 14

— 3aHSATUS] CEMUHAPCKOI0 THIA 70 34 16

KOHTPOJIb CAMOCTOSTENbHOM paboThI 3 3 3

IIpomexyTOUHASI ATTECTALUSA 36 36 13
9K3aMeH
CamocrosiTeJibHas paboTa 145 217 278

3.2. ConepxaHue TUCHUILIUHBI

(cmpyxmypuposannoe no pasoenam (memam) ¢ yKazauuem OmeEeOeHHO20 HA HUX KOIUHeCmed
AKA0eMUYECKUX YACO8 U 8UObL Y4eOHbIX 3AHAMULL)

HaumenoBanme
pasaenos (P)
uiu tem (T)

JUCIHUTTHHBI (MOIYJIs),

®opma(bl) IPOMEKYTOYHOM

aTTeCTAalluu
mo TUCHHUIIJINHE

KonrakTHasi pa6ora

CamocrosiTejibHas pa-

(pa6oTa BO B3aUMO/IeliCTBUH oora

¢ npenojaBareiiemM), o0yuaromerocs,

Bcero Yackl, 13 HUX 4yachl, B IEPUOJ
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Tema 1. JIunelinas anredpa u 45 (49 la4l10] 612|101 6] 2 25 (37 | 40
AHATMTHYECKAs TEOMETPUSI
Tema 2. BBenenue B aHaius 49 (45147112 | 4|1 3|12 | 4| 4 25 |37 | 40
Tema 3. lagpgepenmamsuoe | 4q14q | 49115 | 6|3 | 12| 6| 4 25 37 | 41
U UHTErPATbHOE UCUNCIICHHE
B TOM umcIIe TEKYIIHA KOH- 11111 11l 0
TPOJIb
3auer 0104 1136/ 9]0
HUtoro 144 |144 1144|134 |16 | 8 | 34 |16 |10 11 1]1]36|36| 9|75 111 121
Tema 4. Panpl 47 |48 |56 |12 | 6|2 |12 | 6| 2 23 |36 | 52
Tema 5. D1eMeHTHI BEKTOPHO- 3948 |56 8l 6l2| 8| 6l2 23 136 | 52
r0 aHAIN3a U TCOPHUH MOJISI
Teva 6. Judpepenmmansirie | 5o |46 | 57116 | 6| 2|16 | 6 2 24 |34 | 53
ypaBHEHHUsI
B ToM umcIte TEKyIIHiA KOH- 519 |9 N
TPOJIH
IK3aMeH 36 |36 | 9 36 (36| 9
Hroro 180 180 [180|36 |18 | 6 | 36 |18 | 6 2|1 2]12|36|36| 970|106 157
HUTOr'0 324 324 |324|70 |34 |14 | 70 |34 | 16 4| 4|4 72|72 |18 |145 |154 | 278

Tema 1. J/Inuneitnasi anredpa n aHAJIUTHYECKAS] TeOMETPUS
CucreMbl TUHEHHBIX YpaBHEHUM. DJIEMEHTbl aHAIMTUYECKOW T€OMETPUH Ha IPSIMOM, IIOCKO-

CTH U B TpeXMepHOM mpocTpaHcTBe. Omnpenenutenu. CUCTeMbl BEKTOPOB, paHr MaTpuilsl. N-mepHoe
JIMHEWHOE BEKTOPHOE NIPOCTPaHCTBO. JIMHENHBIE OnepaTopbl U MaTpullbl. KOMIUIEKCHBIE YKClIa U MHO-
rowieHbl. CoOCTBEHHBIE BEKTOPBI JIMHEHHBIX ornepaTtopoB. EBkian1oBo npoctpancTBo. KBagparnunsie
¢opMmbl. Cuctembl TMHEHHBIX HepaBeHCTB. JIMHelHbIe 3ajaun onTuMU3auu. OCHOBHBIE ONpeAeIeHUs
U 3a/1a4yl JUHEWHOTo nporpaMMupoBanus. CuMiuiekcHslii Metoa. Teopus npoiictBeHHOCTH. [lucKpeT-
HOE IporpaMMupoBanue. [lunaMmuueckoe nporpammupoBanue. HenmmHeliHOe mporpaMMupoBaHue.

Tema 2. BBenenne B anaaus

Oyaknuu. OyHKIMA U UX olmue coiictBa. Kommosunmst ¢ynkiuit. OOpatHast (QyHKIUA.
Cyxenne ¢yHkuuu. JlefictBuTenbHas (QYHKLUS JEHCTBUTENbHON mnepeMeHHOM. I'paduk dyHkmu.
Apudmernueckue neicTBUs HaJl QYHKIUSAMU.

[Tpenen. Ilonstue mnpenena mociaenoBaTeIbHOCTH W (QYHKIUH. ENWHCTBEHHOCTh mpezena.
[Ipenen cymmsl, npousBeaeHus U yactHoro. [Ipenen komnozuuuu ¢yHkiuil. [IpenensHslit nepexon B
HepaBeHCTBaX. beckoHeYHO Manble M MX cpaBHeHHe. beckoHeuHo Oombiuue. Ilpexen MOHOTOHHOM
IIOCJIEI0BATENBLHOCTH. YHUCIIO € U CBA3aHHbIE ¢ HUM Ipefensl. Teopema bonpnano-Beliepmpacca.

HenpepsiBHocTh. HenpepbiBHOCTH (pyHKIMH B TOuke. HenmpepbIBHOCTh CyMMBI, IPOU3BEIECHUS
u yactHoro. Ilepexon k mpeaeny moJ 3HaKOM HenpepbIBHOW (QyHKIIMU. HenmpepbIBHOCTE KOMIIO3UILIUU
¢ynkuuid. OnHocTopoHHHE mpenensl. Touku paspeiBa. Ilpenensl U TOUKM pa3pbiBa MOHOTOHHOM
¢byukuu. HenpepbiBHOCTH 00paTHON (QyHKIUY.

OrpannuyenHocts. Haubosbliee 1 HauMeHbllee 3HaUSHHsI HETIPEPBIBHOM (PYHKIIUM Ha OTpE3Ke.
[ToHsiTHE paBHOMEPHO HETIPEPHIBHOM (PYHKIIMU.paBHOMEPHAsI HETIPEPHIBHOCTH HEMPEPhIBHON (PyHKIIMU
Ha OTpE3KE.



Tema 3. luddepeHunanbHoe U MHTErpajbHOE HCUHCICHHE

[IpowsBognass u muddepenmuman. Hudbdepenuupyemocts (ynkmuu. I[lponsBomnas u
muddepeHiman, ux reOMeTpUIeCKHii 1 MeXaHudeckuid cMmbicit. HenpepsiBHOCTE nuddepeHupyemoit
¢bynkunu. IuddeperurpoBanue cymmsl, Ipou3BeAeHUs U YacTHOTo. [IpousBonHas u quddepenunan
komno3uuuu GyHkuuit. [IponsBognas obparnoit pynkiuu. [Ipon3BoaHbIE OCHOBHBIX 3JEMEHTapHBIX
¢bynkuuid. IIpomsBoanble u  aud¢epeHuuanbl  BbICIIMX —IHOPSAKOB. MeXaHWYeCKUH  CMBICIT
IIPOU3BOHON BTOPOTO MOPsIKA, KacaTeJIbHAsi K KPUBOMU.

OcHoBHBIE TeopeMbl TU(PPEepeHIINaTIbHOIO UCUNCIEHUS U uX npuiioxeHus. Teopema depma.
Teopemsr Posurs, Jlarpanxa u Komm. IIpaBuno Jlonurans. @opmyina Teinnopa. IIpuzHaku nocrosis-
CTBa, BO3pacTaHus U yObIBaHMs (YHKLMHU B TOUYKE U Ha NMpOMexyTke. Makcumym U MuHuMyM. Heo6-
XOMMOE YCIIOBHE JKcTpeMyMa. JlocTaTOuHbIE YCIOBUS MakCuMyma M MuUHUMyMa. HaxoxzaeHue
HauOOJIBPIIMX W HAUMEHBIIUX 3HauYeHHWH. Beimyknbie ¢dyakuun. Toukm mepernba. AcumnTothl. [Ipu-
MeHeHue i hepeHInanbHOr0 HCYUCICHUS K IOCTPOCHUIO TPadUKOB (DYHKITHIA.

Heonpenenenusiii uHTEerpan. 3agadya O BOCCTAHOBJIEHUS (YHKIMM IO €€ MPOU3BOJHOM.
[TepBooOpasznass GyHKIUS W HeompeaeneHHbId wHTErpad. OCHOBHBIC CBOWCTBAa HEOMPEIEICHHOTO
uHTerpaiga. TaOnuuma  OCHOBHBIX — MHTerpajioB.  VIHTerpupoBaHue  3aMEHOHM  IIEPEMEHHOI.
WuTerpupoBanue 1o 4YacTsM. VIHTerpupoBaHHE palMOHANBHBIX (GYyHKUWH. WHTErprpoBaHue
IPOCTEHIINX UPPALUOHAIBHBIX M TPAHCLIEHICHTHBIX (YHKLUH.

OnpeneneHHbll UHTETpall. 3aJauyd, MPUBOJAAIIME K MOHSITHIO OIPEAEICHHOIO0 MHTErpaia.
WuterpupyeMocTh (GyHKUMU M ompeleseHHbI uHTerpajl. OCHOBHBIE CBOMCTBA OIpPEEIEHHOIO
unrerpana. Teopema o cpennem. ®opmyna Hrerorona-Jleitonuma. MuTerpupoBanue mo 4actiM M
3aMEHOH NEPEMEHHOM.

[TpunoxeHuss ONpENeNeHHOTO WHTerpaja. BpluncneHne Iiom@aneid IUIocKuX ¢uryp B
JIeKapTOBBIX U IMOJIAPHBIX KOOpAMHATaX. Beruucienne oobema Tena BpauleHUs. BbruucieHue AauMHbI
rmaakor nyru. Juddepenuman mawHbl Ayrd. BelumcieHne MIoOMIagy MOBEPXHOCTH BpAIICHUS.
[IpuiioskeHne onpeneIeHHOro HHTerpaia B XUuMHUH.

Hecob6cTBennbie unTerpanisl. [lonsitue HecoOcTBeHHOrO MHTErpaia. HecoOCcTBEHHBIE MHTETpa-
Jbl OT TOJOXKUTENbHBIX QYHKIMHA. AGCOMIOTHAs CXOAUMOCTb. [IpuioxkeHnss HecOOCTBEHHBIX UHTErpa-
JI0B.

@DyHKIUU HECKOJIBKUX NepeMeHHbIX. [loHaTne QyHKIMM HEeCKOIbKUX NepeMeHHbIX. DyHKIMH
IBYX TEPEMEHHbIX, I'paduk (YHKIUU JBYX IEPEMEHHbIX, JUHUU YpOBHA. lloBepXHOCTH YpOBHS
(GyHKINU TpeX NEepPEeMEHHBIX.

JuddepenurpyeMocTs (YHKIIUU HECKOJIBKUX NEepeMeHHbIX. YacTHbIE MPOU3BOJHbIE, AU de-
peHuupyemMocTh U auddepeHnnan GyHKIUN HECKOIBKUX MepeMeHHbIX. JlocTaTrouHoe ycioBue aud-
¢depenuupyemoctu. KacaTtenbHas miiockocTh. ['eomerpuueckuil cmbicn guddepeHnmana (GyHKIUN
IByX nepeMeHHbIX. Popmyina Telnopa ans GyHKINN IBYX HEpPEMEHHBIX.

OkcTpeMyM (QYHKIIMU HECKOJIBKUX MepeMeHHbIX. Onpenenenue MakcuMyMma 1 MuHumMyMma. He-
00X0aMMO€E yCIIOBHE 3KCTpeMyMma. JlOCTaTOuHbIE YCIOBHS MakCUMyMa W MUHMMyMa JUIs (YHKLIUHU
IBYX nepeMeHHbIX. Haxoxienne HanOonbIX U HAaUMEHbIINX 3HAUE€HUH.

JIBOMiHOM M TpolHOW MHTerpanbl. KpaTHble MHTETpallbl, CBEIEHNE KPATHOTO MHTErpajiga K Io-
BTOpHOMY. IIpumenenue.

Tema 4. Paabl

Uucnossle psabl. YncinoBol psaa u ero yacTuuHbele cyMMbl. Cxonduuecs psasl. Heodxonnmoe
yCJIOBHE CXOJMMOCTH YHCIOBOTo psiaa. I'apmonunyeckuii psa. HeoOxoaumoe u 10cTaToyHOE YCIOBUE
CXOAMMOCTH psiia C TOJOXUTENbHbIMU wieHaMu. [Ipusnak cpaBHenus. [lpusnaku Jlamambepa u
Komm. MHTerpanbHblii MpHU3HAK CXOIUMOCTH. 3Hakouepeayromuecs paasl. Teopema JleitoHuua.
AOGCOTIOTHO CXOJISAILINECS PABL.

@YHKIMOHAIbHBIE MOCIEI0BATEIBHOCTH U psfbl. DyHKIMOHAIBHAS TOCIENI0BAaTENBHOCTh U
byHKIMOHANBHBINA psia. ObmacTs cxonumocTH. PaBHOMepHas cxoaumocTts. HeoOxoaumblit U 1octa-
TOYHBIA TNPHU3HAK PaBHOMEpPHOU cxomumocTH. VMHTerpupoBanue u nuddepeHnupoBanue QpyHKIIHO-
HaJIbHBIX MTOCJIEI0BATEIBHOCTEN U PSAJIOB.

Crenennsle psabl. [lonstue crenennoro psjaa. Teopema Abenst. UHTepBan u paanyc cXoauMo-
cti. PaBHOMepHast cxouMocTh creneHHoro psaa. Muterpuposanue u nuddepeHupoBaHue CTeneH-



HBIX PSIZIOB.

Paznoxxenne GpyHKIuii B cTENEHHOMN psf. 3a7ada pa3inokeHus QYHKIUHA B CTCTICHHOU psi. Psg
Teiinopa. PasnoxxeHue OCHOBHBIX 3JIEMEHTAPHBIX (YHKIMWA B cTeneHHOH psia. [IpuOirkeHHBIE BbI-
YHCJICHUS C [IOMOIIBIO CTENICHHBIX PSAOB.

Tema 5. Di1eMeHTHI BEKTOPHOI'0 AHAJIM3Aa U TEOPUH 110JIA

Juddepenunanbable onepanuy BEKTOPHOro aHanu3za. CkanspHble 1 BeKTopHble nons. Audde-
peHuuanbHbie onepatopsl. JAuddepenuunansusie GopMyasl BEKTOPHOTO aHain3a. BekTopHbIE onepa-
LMY B KPUBOJMHENHBIX KOOPIAUHATAX.

WuTterpanbabie GOpMYITbI TEOPHH OIS,

WuTterpanbHuble (opMyiabl B BEKTOPHBIX 0003HaueHusx. duznuueckas uMHTEpHpeTalnus HHTE-
TPAIBHBIX (POPMYIL

[Torennuanbubie noss. [lorennuan BekropHoro nois. Heo6xonumoe yciioBue nNoTeHIMAIBHO-
cti. Kpurepuil NOTEHIMAIBHOCTA BEKTOPHOIO 10JIs1. BekTopHbIl noreHnuan. TouyHble M 3aMKHYTBIE
(hopMmBI.

[TpunoskeHns BEKTOPHOTO aHAIU3a U TEOPUHU IOJIA. YpaBHEHHE TEIIONPOBOJHOCTU. Y paBHeE-
Hue Hepa3pelBHOCTU. OCHOBHBIE YPaBHEHUS JUHAMMKY CIUIOIIHOM cpenbl. BonHoBOe ypaBHEHUeE.

Tema 6. luddepeHunanbHbie ypAaBHEHUSA

DneMeHTHl 0011el Teoprun 0OBIKHOBEHHBIX A depeHnnanbubix ypaBHeHHH. OCHOBHBIE TIOHS-
Tus. 3aja4u, NpuBojsIKe K TuddepeHanbHbiM ypaBHeHUsAM. [lone HanpaBieHuil ypaBHEHUs ep-
BOI'O IOpsAZIKa. YPaBHEHHUs C PA3ACIAIOLIMMUCS NEPEeMEHHbIMU. JIMHENHbIE ypaBHEHUs NIEPBOrO I10-
paaka. Orubaromye U ocoOble pelieHus. YpaBHEHUs, JONYCKAIOUIMe MTOHIKEeHUe nopsaka. Teopema
CYILLIECTBOBAHMS U €IMHCTBEHHOCTH PEIICHMS YPaBHEHUS IEPBOro nopsaka. TeopeMa cymecTBOBaHU
Y €IMHCTBEHHOCTH PEILEHUSI HOPMAJIbHOM CUCTEMbI YPABHEHUM.

JInnelinple ypaBHeHMs. TeopeMa CylIeCTBOBAaHUS M €IMHCTBEHHOCTH PELICHUsS HOPMAaJIbHOMU
CUCTEMBI JIMHEWHBIX ypaBHeHUM. [IpocTpaHcTBO penieHnii OqHOPOJHOrO JIMHEHHOTO YpaBHEHUs N-TO
nopsinka. DyHIaMEHTAIBHBIE CUCTEMBI pelIcHH, obmiee permenne. Bpornckuan. @opmyna Octpo-
rpajackoro. HeogHopoHoe nuHelHOe ypaBHEHHE M BUJ| €ro o0Iero pemeHus. Merosa Bapuanuu mno-
CTOSIHHBIX.

JluneliHoe ypaBHEHHE BTOPOIO MOPSJIKA C MOCTOSHHBIMU Kod(duureHTamMu. CBOOOAHbBIE U BBIHYX-
neHHble Koyiebanus. Pe3onanc. YpaBHEeHHs ¢ YaCTHBIMU IPOU3BOAHBIMU. MeTon Dyphbe.

4. Y4yeGHO-MeTOANYECKHE 0fecriedyeHre CAMOCTONATEbHON PadoThl CTY1eHTOB

CamocrosiTenpHass paboTa SIBISETCS Ba)KHEWINIEH COCTaBHOM 4YacThIO Y4YEOHOro mporecca u
0053aHHOCTBIO KaXKJJOT0 CTY/IEHTA.

Jlns obecrieueHus: caMOCTOSATENbHON paboThl 00YYarOIMIMXCS UCIIOJIb3YETCS AIEKTPOHHBIN KypC
Marematuka, https://e-learning.unn.ru/course/view.php?id=3326, co3aaHHbIl B CHCTEME JIEKTPOHHO-
ro ooyuenuss HHI'Y - https://e-learning.unn.ru/..

CamocrosTenbHas paboTa CTYJEHTOB 10 JTUCHMIUIMHE «MaTeMaTHKay OCYLIECTBIsETCS B Clie-
TYIOIIMX BHUJIaXx: paboTa ¢ OCHOBHOM W JIOTIOJTHUTENILHOW JINTEPATypOl, ydeOHO-UCCIe0BaTEeIbCKIE
pedepaTuBHbIe PabOTHI, CAMOCTOSTEILHOE U3YUEHHE OT/AEIbHBIX TEM (BOIPOCOB), B COOTBETCTBHH CO
CTPYKTYpOM NHCHUIUIMHBI MO y4eOHOM M CHElUaIbHOM JMTepaType, pelleHue YyIpakKHEHUH (CTaH-
JapTHBIX 3a7a4) 0 00pa3ily U MHBAPUAHTHBIX (HECTAHJIAPTHHIX) yIIpaKHEHUH (3a71a4).

Pexomenganum 11t padoThI ¢ OCHOBHOM M JONIOJTHUTEJIBLHOM JTUTEPATYPOi

Pabora ¢ nuteparypoii 10JKHA COIPOBOXKAATHCS 3aMUCIMH B (hopMe KOHCIEKTa, IJIaHa, Te3u-
coB. [Ipu 3TOM Ba)kHO HE TOJBKO IpPUBJIEYb OOJIee IUPOKUIA KPYT JTUTEPATyphl, HO U CYMETh Ha €€ OcC-
HOBE pa3o0paTbcsi B CTENEHH M3YyYEHHOCTU TeMbl. CTOUT BBISBUTH AMCKYCCHOHHBIE BOIIPOCHI, HEpe-
IIEHHbIE TTPOOJIEMBI, MOMBITATHCS BBIPA3UTh CBOE OTHOIIEHWE K HUM. [IpuBeCTH M apryMeHTHpOBATH
CBOIO TOUYKY 3PEHMsI WJIM OTMETUTH, KAKOW M3 MMEIOIIUXCS B JIMTEPAType TOUEK 3PEHMs MO JAHHOMN
po0GsieMaTuKe MPUAEPKUBAETECH U TIOYEMY.


https://e-learning.unn.ru/course/view.php?id=3326
https://e-learning.unn.ru/

Ilo 3aBeplIeHNH W3Yy4EHHS] PEKOMEHAYEMOU JINTEPaTyphl MOJIE3HO IPOBEPUTH YPOBEHb CBOUX
3HaHUI C MOMOILBIO KOHTPOJBHBIX BOIPOCOB AJIsi caMomnpoBepku. HeoOxoaumo BecTH cuctemMaruye-
CKyI0 pa®oTy HaJ TUTepaTypPHBIMU UCTOYHHKaMU. HeoOXoauMo u3y4dath HE TOJIBKO JIMTEpaTypy, pe-
KOMEH]IyeMYIO B JaHHbIX Y4eOHO-METOAMUYECKUX MaTepuanax, HO U HOBbIE, BaXHbIC U3JAHUA 110 Kyp-
Cy, BBILIEJIINE B CBET Iociie nydnukauuu. [Ipu 3Tom cienyer BoIAENIATh HESICHBIE, CIIOKHBIE AJIs BOC-
IPUATHUS BOIIPOCHL. B 11es1X NposicHeHUs MOCIeAHNX HY>KHO 00palaThes K IpernojaBaTelto.

PexomeHnganuu i HAIUCAHUA
y4eOHo-HCcc/IeJ0BaTeNbCKOl pedpepaTuBHOM padoThI

YueOHO-HccaeoBaTenbekas pedepaTuBHas paboTa—HM3JI0KEHHE B MHCbMEHHOM BHJIE COJEp-
KaHMs HAYYHOTO TpyAa (TpyAOB), IUTeparypsl o TeMe. Llens Hanucanus yaeOHO-HCCIe10BaTeIbCKOM
pedepaTuBHOIl pabOTHI — OBJa/IcHHE HABBIKAMH aHAIN3a U KPATKOTO U3JI0KEHUSI U3YYEHHBIX MaTepH-
aJIOB B COOTBETCTBUU C TPEOOBAaHUSAMU, MPEIbSIBIIEMbIMH K TAKOBBIM paboTaM. ITO CaMOCTOATEIbHAs
paboTta cTyneHTa, TJe PacKphIBAETCs CyTh HCCIENLyeMO NMpoOJIeMbl, TPUBOAATCS pa3IMyHbIE TOYKU
3peHusi, COOCTBeHHbIE B3IIIsAAbl HA Hee. CopeprkaHue paboThl JOKHO OBITh JIOTHUECKUM, U3JT0KEHHE
MaTepuasga HOCUT PoOJEMHO-TEMAaTUUECKUN XapaKTep.

Ilpumepnwlit anzopumm Oeiicmeuii npu Hanucanuu pegepama:

1. ITonGepute U U3y4nTe OCHOBHBIE HCTOYHUKH IO TeMe (KaK MpaBuio, MpH pa3padboTke pede-
paTa WiH JI0KJIaJa UCI0JIb3yeTCsl HE MeHee 8-15 pa3nmuyHbIX HCTOYHUKOB).

2. CocrtaBbTe Oubnuorpaduio.

3. PaspaboraiiTe man pedepara nim T0KIa/1a UCXOAS U3 HMEIOIIeHCs HHPOPMAIUH.

4. O6paboraiiTe ¥ cuCTEeMaTU3UPYHTE MOJOOPaHHYIO HH(OPMALIKIO 110 TEME.

5. OTpenakTupyiiTe TEKCT pedpepaTa WK JOKIA] C UCIIOJIB30BAHUEM KOMITBIOTEPHBIX TEXHOJIO-
TUil.

6. [TogroroBpTe MyOIMYHOE BBICTYIUICHHE 110 MaTepuaiam pedepara uim J0KIaaa, KeaaTelb-
HO MOATOTOBUTH MPE3EHTALINIO, UILTIOCTPUPYIOIIYIO OCHOBHBIE MOJIO0XKEHUS paOOTHI.

Kpurepuu pe3ynbraTtoB pabOThI I CAMOIIPOBEPKH:

® AKTYaJIbHOCTh TEMbI UCCIICIOBAHNUS;

® COOTBETCTBHUE CO/IEPIKAHUS TEME;

e rIyOMHA MpopaboOTKU MaTepuaa,

® [IPaBUIBLHOCTH U TIOJHOTA UCTIOIH30BAHUS ICTOYHUKOB;

e cooTBeTCTBHE O(hOpMIICHHS pedepara Uilu JOKIa/ia PEAbIBISIEMBIM TPEOOBAHUSIM.

CamocTrosiTe/IbHOE H3y4YEeHHE OT/ACJbHBIX TeM (BONPOCOB)
B COOTBETCTBUM CO CTPYKTYPO# AUCHMIIIMHBI
10 y4eOHOM M ClenuaabHOM JuTeparype

AxTuBM3anus yu4eOHON NeATeTbHOCTH M MHIUBHUyaau3alus 00y4eHus mpeanosaraeT BiHece-
HUE JIJIS CAMOCTOSITEIbHOTO U3YYEHUS OTACIBHBIX TEM WUJIU BOIPOCOB. BrIOOp TeM (BOmpocoB) 1is ca-
MOCTOSITEIBHOTO M3YYEHHUS — OJIHA M3 KIIOYEBBIX MpoOieM regarora B opraHusanuu 3¢GQGeKTUBHON
paboThl 00y4YaOIIMXCs 110 OBJIAJACHHUIO YIEOHBIM MaTEpPHAIOM.

Oco0y10 pojb CaMOCTOSATENIEHOE M3YYEHUE OTIENIBHBIX TeM (BOIPOCOB) AMCLUIUIMHBI UIPaeT
JUIS CTYJIEHTOB 3a04HOU (hopMBbI O0yUEHUSI.

[Tpu 3TOM, Kak MpaBUJI0, OCHOBAaHHEM BBIOODPA SBIISETCS HAWIy4dIlIasi 00eCIIeYeHHOCTh JIUTepary-
poii U yueOHO-METOIMYECKUMHU MaTepHallaMu 10 JJaHHOM Teme, ee 00001maronuii xapaktep, copmu-
POBaHHBIN Ha ayTUTOPHBIX 3aHATUAX AITOPUTM H3ydeHus. O0g3aTeIbHBIM yCIOBUEM PE3yIbTaTUBHO-
CTH CaMOCTOSITEIILHOTO OCBOEHHSI TEMBI (BOIIPOCA) SBISIETCS KOHTPOJIb BBITIOTHEHUS 3a/IaHUsI.

Bomnpochl a1 caMOCTOSATENIbHOTO M3Y4YeHHUsI TeM (BOIPOCOB) yKa3aHbl B paboueil mporpamMme
TUCITATITAHBI (MOYJIS)».

Pe3ynbTaThl caMOCTOATENBHOIO H3YYEHHUS BOMPOCOB, OYIYyT IMPOBEPEHBbI MpernojaBaTeiieM B

¢dbopme: opocoB, KOHCIIEKTOB, pe)epaToB, OTBETOB HAa JK3aMEHaX.



CaMocTosiTeIbHOE BBINOJHEHNE PACYETHBIX 3aaHMii

1. BHUMAaTENbHO MPOYUTANTE TEOPETHUCCKUN MaTepual — KOHCIIEKT, COCTABJICHHBIN Ha JICKIIH-
OHHOM 3aHITHHU, MaTepHai yuyeOHuKa, mocodus. Bemummre GopMyabsl U3 KOHCIEKTa M0 U3ydaeMoi
TeMe.

2. O0OparuTe BHUMaHUE, KaK UCIOIH30BAIKMCH TaHHBIE (POPMYJIBI IPU PEIICHUH 33124 Ha 3aHsI-
THUU.

3. PemnTe npeioxkeHHY0 3a/1a4y, UCTIOIb3Ysl BBINMUCAHHBIE (POPMYIIBI.

4. B cinyyae He0OXOIUMOCTH BOCIOJIb3YHTECH CIIPABOYHBIMH JTAHHBIMH.

5. [Ipoananu3upyiTe MOITYYEHHBIA pe3yiabTaT (IIPOBEPbTE Pa3sMEPHOCTH BEIWYHH, MPABHIIb-
HOCTb MOJACTAHOBKH B ()OPMYJIbl YUCIICHHBIX 3HAYEHUH, MPAaBUIBLHOCTh PACUETOB, MPABUIBHOCTh BbI-
BOJIa HEU3BECTHOW BEIMYMHBI 3 (YOPMYIIBI).

6. Pemenue 3a1a4 JOKHO COMPOBOXKIATHCS HEOOXOIUMBIMU NOsICHEHUAMU. Pacuérueie dop-
MyJIbl TIPUBOJIUTE HA OTAEIHHON CTPOKE, BBIJCISAS M3 TEKCTa, C YKAa3aHHWEM pPa3MEPHOCTH BEJIMYMH.
@dopmyJbl 3alKchiBaiiTe cHavyana B 00meM Buje (OyKBEHHOE BBIpaXKEHHE), 3aTEM IMOACTABIISNUTE YnC-
JIOBbIE 3HaYCHHS O€3 yKa3aHHs Pa3MEepHOCTEH, Mocie Yero MpUBEANTE KOHEUHBIN pe3yabTaT pacyér-
HOM BEJIUYMHBI.
[Tokazarenu pe3yabTaToOB pabOTHI ISl CAMOIIPOBEPKH:
IpaMOTHasl 3aMKCh YCIOBUS 33[]a4l U €€ PEIICHNUS;
rpaMOTHOE MCIIOJIb30BaHue (HopMyI;
rpaMOTHOE UCIIOJIb30BaHUE CIIPABOYHOM JTUTEPATYPHI;
TOYHOCTH ¥ MTPABHIBHOCTH PACUETOB;
000CHOBaHWE PEUICHUS 3a/1a4H.

IMoaroToBKa K MPOMEKYTOYHOM aTTeCTAMM:
MOJAr0OTOBKA K 3K3aMeHY

Meroanyeckue peKOMeH AU
110 MOAT0TOBKE K IK3aMeHYy

DK3aMeH MPOBOJIUTCS B TPAIUIIMOHHOK (hopMe (OTBET Ha BOIIPOCH IK3aMEHAIIMOHHOTO Ouniiera,
KOHTpOJIbHas paboTa, TECTUPOBAHUE) U/WJIM B MHBIX (hopMax (C y4ETOM OLIEHOK 3a KOJUIOKBUYM, KEWc,
JIeJIoBasi WK poJieBasi Urpa, Mpe3eHTaIs IPOeKTa U Jp.)

ITonroroBka K 3a4yeTy, PK3aMEHY HA4MHAETCS C MEPBOTO 3aHATHA MO qucuuiumHe. [Ipu atom
BaXHO C CaMOr0 Hayajla IJaHOMEPHO OCBauMBaTh MaTepuajl, PyKOBOJCTBYSICh TpeOOBaHHUSIMH, KOH-
CIIEKTUPOBATh BaXKHbIE JUISI pellleHUs] Y4eOHBIX 33/7a4 MCTOUYHUKHU, OOpaIlaThCsl K MPEroiaBaTellio 3a
KOHCYJIBTAIIUEN TI0 HEYCBOECHHBIM BOIIPOCAM.

JlJis MOJIrOTOBKHM K c/1ade 3aueTa, 9K3aMeHa He0O0X0AMMO MepBOHAYAIbHO MPOYUTATh JICKIIUOH-
HBII MaTepuall, a TaKkKe COOTBETCTBYIOIME pa3/iesibl pEKOMEHIYEMBIX U3JaHUMU. JIydIIuM BapuaHTOM
ABIISIETCA TOT, MPU KOTOPOM MPU MOJATOTOBKE HCHOJB3YeTCs] HECKOJIBKO MCTOYHUKOB WH(OpMAIUH.
3T0 crocOoOCTBYET Pa3HOCTOPOHHEMY BOCIPUATHIO KaXKI0M KOHKPETHOW T€MBbI JUCIIUIINHBI.

B 06001ménHoM BapruaHTe MOArOTOBKA K cjaue 3a4eTa, 9K3aMeHa BKIIIoYaeT B ceOs:

_® TPOCMOTP MPOTrpaMMbl YUEOHON AUCHMILIMHEL, IEPEUHS BOIPOCOB K 3a4ETY, IK3aAMEHY;
—e 110/100p PEKOMEHJIOBAHHBIX IpeNnojaBaTesieM UCTOYHUKOB (yueOHMKOB, HOPMATHUBHBIX Ipa-
BOBBIX aKTOB, IOMOJHUTEIBLHON JTUTEPATYpPHI U T.11.);
® JCIOJIb30BaHUE KOHCIIEKTOB JIEKIMI, MAaTEPUAIIOB 3aHATUI U UX U3yUECHHUE;
—e KOHCYJIBTHPOBAHUE Yy IPENOAABATES.

Y4eOHO-MeTOoAUYeCKHE JOKYMEHTBI, PerJIaMeHTHPYIOIIHE CAMOCTOATEIbHYI0 padoTy

aopeca oocmyna K 0OKyMeHmam
https://arz.unn.ru/sveden/document/
https://arz.unn.ru/pdf/Metod all all.pdf



https://arz.unn.ru/sveden/document/

5. DoHJ OLIEHOYHBIX CpeacTB AJs l'lpOMC)KyTO‘[HOfI aTTeCTAllMI IO JUCHUIIJINHE

5.1. Onucanue MKAaJ OLeHUBAHNS Pe3yJIbTATOB 00YUYeHHUSs MO TUCUHUILINHE

B xo1e mpomMeXyTOYHOM aTTECTAIluy 10 TUCHUILINHE OCYIIECTBIIIETCS OIleHKa C(hOPMHUPOBAH-
HOCTH KOMITOHCHTOB KOMIIETCHIIMI (TIOJTHOTA 3HAHWI/ HAJIMYNE YMEHUI/ HaBBIKOB), T.€. PE3YIbTATOB
oOy4eHMs1, YKa3aHHBIX B TaOIHIlE 1.2 HACTOsAIIEH pabodeil mporpaMMbl, HA OCHOBE OILICHKH YCBOCHHSI
co;[epncaHH;{ JOUCIHUIIJIINHBI.

O06oOmeHHass oreHKa C(HOPMHUPOBAHHOCTH KOMITOHEHTHOTO COCTaBa KOMIIETCHIIMH B XOJI€
MIPOMEXKYTOUHOM aTTECTALUU 110 JUCHUILIIMHE TPOBOJUTCS Ha OCHOBE y4€Ta TeKYIlleld YCIIeBaeMOCTH B
X0JIe OCBOCHUS JUCIUIUIMHBI U yUeTa Pe3ysibTaTa cIauyu MPOMEKYTOYHON aTTECTaIUH.

BrrsiBieHHBIE IPU3HAKH HEC(OPMHUPOBAHHOCTH KOMIIOHEHTOB (MHIMKATOPOB) XOTS ObI OJHOU
KOMITETCHIIMHM HE MO3BOJISIIOT BHICTABUTh MHTETPUPOBAHHYIO MOJOKUTEIBHYIO OLICHKY c(hpOpMUpPOBaH-
HOCTHU KOMHGTeHHI/If/'I 1 OCBOCHHA JUCHHUIIJIMHBI HA JAHHOM J3Tallc 06yquI/151.

O06o0meHHas oneHKa chopMUPOBAHHOCTH KOMIIOHEHTHOTO COCTaBa KOMIIETCHIIMM Ha MpoMe-
)KyTO‘IHOﬁ arTecranuu, KOTOpaH BHOCHUTCS B 3aquHO-3K33MeHaHHOHHy10 BC€CAOMOCTH IO OUCIHHUIIIINHEC
Y 3a4ETHYIO KHIDKKY CTYJE€HTA, OCYIIIECTBIISACTCS IO CJICIYIOIICH OIIEHOYHOM IIKaJIe.

IIkana oneHK: c(hpOPMUPOBAHHOCTH KOMIIOHEHTHOI0 COCTABA KOMITIeTEeHIM i
Ha NPOMEKYTOYHOM aTTecTalum

Onenka YpoBeHb IOATOTOBKH

OT1nu4HO c(OpMUPOBAHHOCTh KOMIIOHEHTHOTO cOCTaBa (MHAMKATOPOB) KOMIIETEHIIMH COOTBET-
CTByeT TpeOOBaHHMSM KOMIIETEHTHOCTHOW MOJIENU OyAyIero BBIMYCKHHKa Ha JAHHOM
sTane o0y4yeHus, OCHOBaHHBIM Ha TpeboBanusx OC HHI'Y mo HampaBiieHHIO MOATOTOB-
KM, CTYyJIEHT F'OTOB CaMOCTOSITENILHO pellaTh CTaHJapTHBIC U HECTaHJAPTHBIC MPOQeccHo-
HaJIbHBIC 3aJ]audl B IPEAMETHONW 00JacTH IUCIUILIMHBI B COOTBETCTBUU C THIAMU 33134
npodeCcCHOHANBLHOM esITeNIbHOCTH OCBauBaeMoi 00pa3oBaTeIbHON IPOrpaMMBbl
c(OpMUPOBAaHHOCTh KOMIOHEHTHOTO cocTaBa (MHIMKATOPOB) KOMIIETEHIIMH COOTBET-
CTBYeT TpPeOOBAaHHMSAM KOMIIETEHTHOCTHOH MOJENH OyAyIIero BBITYCKHHKA Ha JaHHOM
sTare o0y4deHus, oOCHOBaHHBIM Ha TpeboBanmsx OC HHI'Y mo HampaBiieHHIO MOATOTOB-
K, HO CTYAEHT FOTOB CAMOCTOSITENBHO PEIIaTh TOJIBKO Pa3INYHbIe CTaHJapTHBIE Ipodec-
CHOHAJIbHBIC 3a]jaull B TMPEIMETHOM 00JIaCTH JUCHUILIMHBI B COOTBETCTBHM C THIIAMHM 3a-
Jia4 poecCHOHaIbHON ISSITENbHOCTH OCBaBaeMOi 00pa30BaTeIbHOM IPOrpaMMBI
c(hOpMHUPOBAHHOCTH KOMIIOHEHTHOT'O COCTaBa (MHIMUKATOPOB) KOMIIETEHINI COOTBETCTBY-
€T B 1IeJIOM TpeOOBaHUAM KOMIIETEHTHOCTHOW MOJieny OyAyIIero BEITYCKHUKA HA JAHHOM
atane o0y4yeHus, ocHoBaHHBIM Ha TpeboBanusax OC HHI'Y mo HampaBieHHIO MOATOTOB-
KM, HO CTYJIEHT CIIOCOOCH pemaTh JIMIIb MUHHUMYM CTaHIAPTHBIX MPOo(ecCHOHAIBHBIX
3ajia4 B MPEIMETHON 00JIaCTH JIMCUMIUIMHBI B COOTBETCTBHUHU C TUIIAMU 3a/1a4 Mpodeccro-
HAJIBHOW JAEATENbHOCTH OCBAaNBaeMOil 00pa30BaTeIbHON IPOTPaMMBI

3aureno

Xopowo

YV nosnerBopu-
TEJNbHO

He 3aureno c(hOpMHUPOBAHHOCTH KOMIIOHEHTHOTO COCTaBa (MHIUKATOPOB) KOMIIETEHIINH HE COOTBET-
CTBYyeT TpeOOBaHMSAM KOMIIETEHTHOCTHON MOJEIH OYy/yIIero BEITYCKHUKA HA JTAHHOM
sTare oOydeHus, OCHOBaHHEIM Ha Tpeboanmsax OC HHI'Y no HampaBieHHIO OATOTOB-
KM, CTYAEHT HE TOTOB pemarth MpodecCHOHaIbHBIE 33/1a41 B IIPEAMETHON 00J1aCTH IHUCIIH-
IUIMHBI B COOTBETCTBHHM C THITAMH 337124 PO(eCCHOHAIBHOM NeITeIbHOCTH 0CBanBacMON

00pazoBaTebHOM NPOrpaMMBI

Heynosnerso-
PpHTENBHO

IIxana ouenuBaHus COPMUPOBAHHOCTH KOMIIETEHIIUHU

YpoBenb
copmupo-
BaHHOCTH
KOMMNeTeHIUN
(MHAMKaTOpa
JDOCTHKEHUSI
KOMIETEHIHH)

HEY/I0BJIeTBOPHTEJIbHO

YI0BJIETBOPUTEILHO

Xopo1uo

OTJINYIHO

HeE 32a4YTCHO

3a4YTECHO

3uanus

YpoBeHb 3HaHUI HUXKE MU-
HUMAaJIbHBIX TPeOOBaHUH.
Mmemn mecto rpy0bIe
OLINOKH.

MuHUMaNbHO JOMYCTUMBIN
ypoBeHb 3HaHuU. Jlomy1ie-
HO MHOT'O HETpyObIX OIIN-
OOK.

YpoBeHb 3HaHHH B 00BEME,
COOTBETCTBYIOIIEM IIPO-
TrpamMMe HOATOTOBKH. Jlo-
IYIIEHO HECKOJIbKO HErpy-

YpoBeHb 3HaHUI B 00B-
€Me, COOTBETCTBYIOIIEM
TpeOOoBaHMsM IIpOrpaM-
MBI IIOATOTOBKH, O€3




OBIX OIIHNOOK.

OIIMOOK.

IIpu penrennn ctaHAaPTHEIX
3a/1a4 He NMPOJAEMOHCTPHPO-

IIponemoHCTpUpOBaHbI
OCHOBHBIEC YMEHUS, PEILICHBI

ITponeMoHCTpUPOBaHEI BCE
OCHOBHBIC YMEHUS, PELLICHBI
BCE OCHOBHBIE 33JIa4H C

IIponemoHCTpUpPOBaHbI
BCE OCHOBHBIE YMEHUS,
pELLICHBI BCE OCHOBHEBIE

Ymenusi TUIIOBBIC 3aJa4yMl C HETPy- 3a/1a4¥ C OTACIIbHBIMU
—_— BaHbI OCHOBHBIC YMEHHSI. HEerpyObIMH OLIHOKaMH,
OBIMH OIIMOKAMH, BBITIOJ- HECYIIIECTBEHHBIMHU
Nmenu mecto rpy0bie BBIMTOJHEHBI BCE 3aIaHUsI, B
HEHBI BCE 3aJ[aHus, HO HE B HEJ0YETaMH, BBITIOJTHE-
OIIIHOKH. IIOJTHOM 00beMe, HO HEKO-
MTOJTHOM 00BEME. HBI BCE 33J[aHUS B IMOJI-
TOpBIC C HEOYCTAMH.
HOM 00BeMeE.
Ilpu penieHun cTaHAAPTHBIX . IIponeMoHCTpUPOBaHBI
MMeeTcst MUHUMAITbHBIN [IpomemMoHCTpUPOBaHEI
3a/1a4 He MPOIEMOHCTPHPO- HaBBIKH TIPH PEILICHUH
HaBbIku Ha0Op HABBIKOB JUIS pelie- 0a30BbIC HABBIKH TIPH pe-

BaHBI 0a30BbIC HABBIKH.
Mwmenu mecto rpyOrie
OIINOKH.

HUS CTaHAAPTHBIX 3a/1a4 C
HEKOTOPBIMU HEIOYECTAMU

MICHUHN CTaHAApPTHBIX 3a1a4
C HEKOTOPBIMU HEOUCTAMU.

HEeCTaHAAPTHBIX 33124
0e3 oImKMOO0K U HefoYe-
TOB.

5.2 Kputepum u npoueaypsl OlleHUBAHHUS Pe3yJ1bTATOB 00y4eHUsl 10 JUCIUIIHHE

Kpurtepun oneHKH yCTHOTO Onpoca

Oyenxa «O0TAU4YHO» - OTBET IOJIHBII U NPaBUIIbHBIN, HA OCHOBAHWU M3Y4YEHHOH TEOpHUH; Ma-
TepHall U3JI0KEH B ONIPEIEIICHHON JIOTHYECKON MOCIIE0BATEIbHOCTH, TPAMOTHBIM HAy4YHBIN S3BIK; OT-
BET CAMOCTOSTEIIbHBIN.

Oyenxa «xopomo» - OTBET IOJIHBII U NTPaBUWIbHBIN, HA OCHOBAaHUU U3YYEHHOU TEOPHUHU; MaTe-
pHa U3JI0KEH B ONPEICICHHON JJOTHYECKOM IOCIEA0BATEIBHOCTH IIPU 3TOM JIONYILEHBI IBE-TPHU HE-
CYIIECTBEHHbIE OIINOKH, UCIIPABICHHbIE 110 TPEOOBAHUIO MPENoJaBaTesl.

Oyenka «yn0BJIETBOPHUTEJIbHO» - OTBET MOJIHBIM, HO MpPU 3TOM JONYIIEHA CYLIECTBEHHAs
OlIMOKa WM HETIOJIHBIN, HECBA3HBII OTBET.

Oyenka «HeyAOBJIETBOPUTEJbHO» - OTBET 0OHApPYKUBAET HEIIOHUMAaHHUE CTYJAEHTOM OCHOB-
HOTO COJIepKaHusl y4eOHOro MaTepuasia Wi JONYIIEHbI CYIIECTBEHHbIE OUIMOKH, KOTOPbIE HE MOTYT
OBITh MCIPABJICHBI IIPH HABOSIINX BOMPOCAX MPETIOAaBATEIS.

Kpurtepuu onieHnBaHus NUCbMEHHBIX KOHTPOJILHBIX PadoT

OYeHKA «OMJIUYHOY BBICTABISCTCS CTYIEHTY, €CIIM IPEeACTaBICHHAs KOHTPOJIbHAs paboTa BbI-
MOJTHEHA TIOJTHOCTHIO 0€3 OMIMOOK U HETOUETOB;

OYeHKA «XOpOoui0» BBICTABISETCS CTYAEHTY, €CIIU IMpe/CTaBlIeHHass KOHTpOJIbHas paboTa BbI-
MOJTHEHA TIOJIHOCTHIO, HO MPY HAJIMYUU B HEW He Oosiee 0JIHOM HEerpyOoil ommOKM U OJHOTO HEJ0YeTa,
He 0oJiee Tpex HEJJOUETOB;

OYeHKA «Y006]1€mEopUmeIbH0» BBICTABISETCS CTYICHTY, €CIIM TPEACTaBICHHAs WM KOH-
TpoJsibHasi paboTa BHINOJIHEHA NPAaBUIILHO HE MEHee ueM Ha 2/3 Bcel paboThl Wiin B paboTe JOMyIIEHbI
He Oosiee oHOM rpyOoi OmMOKM M JABYX HEIOUETOB, HE Oojee OAHOM IpyOoil M OonHON Herpyoou
omnOKH, He OoJiee TpeX HerpyObIX OIMOOK, 0JTHONH HEerpyOoi omHMOKM M TpeX HelO0uYeTOB, PH Halu-
YHH YETHIPEX-TISITH HETOUETOB;

OYeHKA «HeyO061enmeopUmMenbHO» BHICTABISAETCS CTYIEHTY, €CIIM YUCIO0 OIIMOOK U HEeJ0YETOB
B pa0oTe MPEBBICUIIO HOPMY ISl OLIEHKH 3 WJIM IPAaBUIILHO BBIIIOJIHEHO MeHee 2/3 Bceil paboThI.

Kpurtepuu onieHku TecTUpoBaHuUs
Oyenka "oTam4H0" - 85-100% npaBUIBHBIX OTBETOB,;
Oyenxa ""xopomo" 66-84 % NMpaBHIIbHBIX OTBETOB;
Oyenxa "ynosjierBoputesbHo' '— 50-65 % mpaBUIbHBIX OTBETOB;
Oyenka "Hey10BJIETBOPUTEJbHO" - MeHBITIE 50 %.

Kpurepun oneHKH NUCbMEHHOM Y4eOHO-HCCIeA0BATEIbCKOM
pedepaTuBHOIi padoTHI
Oyenxa "oram4yHo" - PedepaTuBHas paboTa MOJHOCTHIO PACKPHIBAET OCHOBHBIE BOIIPOCHI
TeopeTnyeckoro marepuana. CTyAeHT NPUBOAUT UHPOPMALIMIO U3 NMEPBOMCTOYHUKOB M M3/aHUIL I1e-
PHOIMYECKON TIeUaTH, MPUBOIUT MPAKTHYECKUE MPHUMEPHI, OTBEYaeT Ha JIOTOJHUTEIBHBIE BOMPOCHI
MperoiaBaTelisi U CTYJCHTOB (B MPOIecce BHICTYIICHHUS C TOKJIAZIOM).



Oyenka "xopomo" - PedeparuBras paboTa 4aCTHUHO PAaCKPBIBACT OCHOBHBIE BOMPOCHI TEOPE-
TH4eckoro marepuana. CTyqeHT IPUBOAUT MH(POPMALIMIO U3 IEPBOMCTOUYHUKOB, OTBEYAET Ha JIOMOJI-
HUTEIBHBIC BOMPOCH MPEMOAABATEN U CTYIEHTOB (B MPOLECCE BBICTYIUICHUS C JAOKJIAIO0M), HO MPH
3TOM JIaeT HE YETKUE OTBETHI, 0€3 J0CTaTOYHO UX apryMEHTaLl1H.

Oyenka "ynoBiaerBopurteabHo' - PedeparuBnas pabora B 00MHMX YepTax pacKpbIBa€T OCHOB-
HbIE BOINPOCHI TeOopeTndyeckoro marepuana. CTy1eHT NPUBOJUT MHPOPMALIUIO TOJIBKO U3 Yy4E€OHUKOB.
IIpu oTBeTax Ha JONMOIHUTEIBHBIE BOIIPOCHI (B MIPOLIECCE BBHICTYIJIEHUS C JOKJIAJOM)IIyTaeTCsl B OTBE-
Tax, HE MOKET J1aTh MOHATHBIA U apryMEHTUPOBaHHBIN OTBET.

Oyenka «HeyI0BJIeTBOPUTEIbHO» CTaBUTCSA 3a pedepaTsl, B KOTOPBIX HET MH(YOPMALUU O
npobiemMaTuke paboThl U €€ MECTE B KOHTEKCTE IPYyTrux padoT Mo UCCIIEAYEMOM TeMe.

Kpurepun oneHKH BHINOJHEHUS KOHTPOJIbHBIX 3aIaHUM 110 TEOPEeTHYECKHUM OCHOBaM
AU CIUILTMHbBI

Oyenka «OTIUYHO» - OTBET NMOJHBIN U NPABUJIbHBIA HA OCHOBAaHUU M3YYE€HHOM TEOpPUH; MaTe-
pHal U3JI0’)KEH B HEOOXOIUMOHN JIOTHUECKOM MOCIIeI0BATEIIbHOCTH, IPAMOTHBIA HAYYHBIN SI3bIK; OTBET
CaMOCTOSITEIILHBIHN.

Oyenka «xopoio» - OTBET MOJHBIN U MPaBUJILHBIN HA OCHOBAaHUHU M3YUYCHHOW TECOPUU; MaTe-
pHal U3JI0KEeH B HEOOXOIUMOM JTOTUYECKON MOCIEA0BATEILHOCTH MIPHU STOM JOMYIIECHBI JABE-TPU He-
CYIIECTBCHHBIC OITMOKH, HCIIPABJICHHBIE 110 TPSOOBAHUIO MPETIOIaBATEISI.

Oyenka «ynOBJIETBOPUTEJbHO» - OTBET MOJIHBIA, HO MPU 3TOM JOIYIIEHA CYIIECTBEHHAas
OIMOKa WJIM HEITOJHBIN, HECBA3HBINA OTBET.

Ouyenka «Hey10BJIeTBOPUTEIbHO» - OTBET 00HAPY)KMBAET HEMOHUMAHUE CTYJEHTOM OCHOB-
HOTO COJIepKaHMsI YIeOHOT0 MaTepHasa WU JOMYIICHBI CYIICCTBEHHBIC OIMTMOKH, KOTOPhIE HE MOTYT
OBITh UCIIPABJICHBI MPY HABOAIIUX BOIPOCAX MPENO aBaTelIs.

Kpurepun onieHKH BBINOJIHEHHS NPAKTHYECCKHX KOHTPOJIbHBIX 3aJaHUM

Oyenxa «3a4TeHo» - OTBET MOJHBINA U NPAaBUIbHBIA HA OCHOBAaHUM U3y4EHHOU TEOPHH; TEOPE-
TUYECKUN MaTepHaj U pelIeHre MOCTABICHHbIX 3a1ay U3JI0’KEHbl B HE00XO0AUMOM JTOIrMYeCcKol 1mociie-
JI0BAaTEJIbHOCTH, TPAMOTHBIM HayUHBIH SI3bIK; OTBET CAMOCTOSITENbHBIN. MOryT OBITH JOIYIIEHBI JIBE-
TPU HECYIIECTBEHHbIE OIINOKH, UCIIPABICHHbIE 10 TPEOOBAHUIO MPENOJaBaTEIsL.

Oyenxa «He 3a4TeH0» - OTBET 00HAPYKUBAET HETOHUMAaHKE CTYJIEHTOM OCHOBHOTO COJIEpKa-
HUS y4eOHOro MaTepuaia Win JOMYyLUIeHbI CYIECTBEHHbIE OIIUOKH, KOTOPbIE HE MOTYT OBITh HCIIPaB-
JIEHBI IPHA HABOAIIUX BONPOCAX MPENogaBaTes.

Kpurepun ycTHOro oTBeTa CTyIeHTA IIPH ONPOCE HA IK3aMeHe/3a4eTe

OneHka «OTJMYHO» BBICTABIIETCS, KOTJAa CTYJIEHT INIyOOKO M IPOYHO YCBOMJI BECH IIPO-
IPaMMHBIM MaTepuall, NCUEPIbIBAIOLIE, TOCIEA0BATENBHO, TPAMOTHO M JIOTHUECKHA CTPOMHO €ro U3Ja-
raer, He 3aTpYAHSETCS C OTBETOM IPH BUAOM3MEHEHUU 3aJaHusi, CBOOOJIHO CIIPABJISIETCS C CUTYyallU-
OHHBIMHU 3aJIaHUSIMM, TPABHJILHO OOOCHOBBIBAET NMPHUHSATHIE PELICHUS, YMEET CaMOCTOATENbHO 0000-
aTh U U3JIaraTh MaTepua, He JOMyCcKas OIUOOK.

OneHka «XOpomio» BBICTABISETCS, €CIM CTYACHT TBEPAO 3HAET NPOTrpaMMHBIA MaTepuall,
IPaMOTHO M IO CYIIECTBY M3JIaraeT e€ro, He JOMYCKAeT CYIIECTBEHHbIX HETOYHOCTEHN B OTBETE Ha BO-
IIPOC, MOXKET MPaBUWIBHO NPUMEHATh TEOPETUUECKUE MTOJIOKEHUS U BIajieeT HE0OXOAUMBIMUA YMEHHUS-
MU ¥ HaBBIKAMHM IIPH aHATU3€ UHGOPMAIUH.

OneHka «yI0BJIETBOPHUTEIBHO» BBICTABIISETCS B TOM ClIydae, TP KOTOPOM CTYIEHT OCBOMII
TOJILKO OCHOBHOM MaTepual, HO HE 3HAeT OTJEJIbHBIX JieTalle, JOMycKaeT HETOUHOCTH, HEJJOCTaTOYHO
NpaBUJIbHBIE (POPMYITMPOBKH, HApYIIAET MOCIEI0BATEIBHOCTD B U3JI0)KEHUU IPOTPaMMHOT0 MaTepua-
J1a ¥ UCTIBITHIBAET 3aTPYAHEHUSI B BHIIIOJIHEHUH aHaln3a HH(OPMALIKH.

OuneHka «Heyl10BJ1eTBOPUTEIbHO» BBICTABISETCA CTYIEHTY, B OTBETE KOTOPOTro OOHapyKu-
JIUCh CYIIECTBEHHbIE MPOOEbl B 3HAHUU OCHOBHOI'O COJIEpKaHUsl y4eOHON MpOorpaMMbl AUCIUILTUHBI
U / UM HEyMEHUE UCTIONb30BaTh MOJyYeHHbIE 3HAHUS.



5.3 TunoBble KOHTPOJILHBIE 32/IaHNUS WJIH UHBIE MATEPHAbI, HEO0XOIUMBbIE /1JIsl OLEHKHU pe-
3yJbTATOB 00y4YeHUs U JJIsl KOHTPOoJist GopMUPOBAHMSI KOMIIETEHIM I

HpnMeprle KOHTPOJIbHBIC 3aIaHUS 110 TCOPETHYCCKUM OCHOBAM JUCIHUIIJIMHBI

1Ji51 OleHKH cpopMupoBaHHOCTH KommneTeHunid YK 1

[TpuBenuTe onrcaHue OCHOBHBIX MOHSATHI, YTBEPXKICHUH (C JOKA3aTeIBLCTBAMU), MOJIETCH U PopMyT
CJIEIYIOLIMX Pa3/esIoB JUCHUIIMHE MaTeMaTHKa:

1.

LN

HOCTH.

14.
15.
16.
17.
18.
19.
20.
21.

OyHKIUH, UX CBOMCTBA, MPUMEPBI, 0COOCHHOCTH TPaPHKOB.
DnieMeHTapHbIe PYHKIIUU U UX TpaduKH.
[TocnenoBaTenbHOCTD, MPEIEI MOCIEA0BATEILHOCTH. TeopeMsbl 0 mpeere nociea0BaTeNb-

HenpepoiBHbIe QyHKIINHU, UX CBOMCTBA.

[Tonsitue mpousBoaHOM U qudPepennrana GyHKIHH OJHON TEPEMEHHOM.

@DopMyIIbl TPOU3BOAHBIX CYMMBI, IPOU3BEICHHS, YACTHOTO, CIIOKHON (PYHKIINH.
Tabnuna npon3BOAHbIX.

[Tpou3BoaHbIe U MU GEPEHIIHATBI BBICIIUX ITOPSIKOB.

OKkcrpeManbHble 3HaueHus pyHkuuu. [IpaBuiia uccnenoBanus (yHKIMK Ha SKCTPEMYM.

. BepTukanbHbie, HAKIIOHHBIE U TOPU30HTAIBHBIC ACUMITTOTHI.

. IlepBooOpasznas ¢pyukiuu. O0ImuMii BUJ ceMelicTBa MepBoOOpa3HbIX.
. HeonpenenenHslil HHTErpall U €ro CBOMCTBA.

. Tabnuiia OCHOBHBIX HHTETPAIOB.

1Jis1 oneHku copmupoBanHoctu komnerenuunii OIK 1
Metoa UHTETPUPOBAHHUS 110 YACTSIM.
Merto 3aMeHbI IEPEMEHHOM.
3ajauu, TpUBOASIINE K OHITHIO ONPEIEJICHHOTO MHTErpaa.
OmnpenieneHHbI UHTErPaJl KaK Mpeied UHTErPaIbHbIX CyMM.
CBoiicTBa ONpPEEICHHOT0 UHTETpaa.
®opmyna HeroTona — JleitOnuna.
Brruncnenue miomaaei miockux Guryp B 1€KapTOBBIX KOOPAUHATAX.
Borunicnenue oobeMa Tena Mo IJIOIIAISM IMapajljieNIbHbIX ceueHui. Beruncienue oobema

TCJIa BpAIllCHH.

22.
23.
24.
25.
26.

27.
28.
29.

30.

31.
32.
33.
34.
35.
36.
37.
38.

HecoOcTBeHHbIE HHTETPAIBI.
YucnoBoli psiz, €ro 4yacTU4HbIE CyMMBI. Cxopsiuecs U pacxonsiuecs psaasl. [Ipumepst.
I'eomerpuyeckas nporpeccus.
Heo6xonuMmelii mpu3Hak cXoAUMOCTH. ['apMOHUYECKU psI.
CrnosxeHue psJI0B 1 YMHOKEHUE psAJla Ha YUCIIO.
1Jis1 oneHKH cpopmupoBanHocTH KomnereHumii OIIK 6
[Ipu3Hak cpaBHEHUS PAIOB C MOJIOKUTEIBHBIMU YWICHAMU.
[Tpusnaku danamGepa u Komm.
CreneHHbIE PSABI, UX 00JACTh CXOIUMOCTH.

Psin Teitnopa. Pasnoxxenue ¢pyHkunit e", COoSX,SinX B pan Tewopa.
Matpuubl. OnipeenuTenn U UX CBOMCTBA.

Pemtenue nuHelHbIx cuctem no Gopmynam Kpamepa u meronom ["aycca.
Bexkrtopsl. JInHelHbIe oniepanuu Hajli BEKTOPaMH.

ba3uc Ha IJI0CKOCTH U B IPOCTPAHCTBE.

CxkanspHoe Mpou3BEIEHNE BEKTOPOB.

IIpsiMast Ha MIIOCKOCTH.

KpuBbie BTOporo nopsijika: oKpy»KHOCTb; 3JIJIUIIC; runiepOoia; napadoa.
IIpsiMast ¥ MIIOCKOCTH B IPOCTPAHCTBE.



IIpumMepHbIe NpaKTHYEeCKHE KOHTPOJIbHbIE 3aJaHUSA VISl OLleHKH C()OPMUPOBAHHOCTH KOMIIe-
Tenuuid YK 1

BBenenue B anans
Brrunciuts cneayronime npeaeisl
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1. Ilm—2
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. 8x*+6x+1
2. Ilm—4

X—00 3X

. arcsinx
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x—0 X

JAnddepenuunanbuoe ucuncienne GyHKIUil 0HON MepeMeHHOM
Haiitu nmpon3BoiHbIE CIEAYIOMNUX QYHKIUH

3
1. y:(x2 —i+5j
X
(x+3)\/2x—1

2X+7
2%% +15% + 20

(2x+5)"/3x-1
Haiinute acuMOTOTHI ClieAyromux QyHKIHiA
X2 —6x+9
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2. y=

y = e

X—3
HccnenoBarh Ha 3KCTpEMYM CIIAYIONIUE PYHKIUN
1 X2 —6x+9

| (x-1)°

ex—3
2. y=

X—3

HNHuTerpajnbHoe ucuncieHue GyHKuUil 01HON epeMeHHOH

Haiitu cnenyrommue nHTerpansl
3

1. Ixz)(+ldx
t xdx
J.x“+1

0
Haiitu nomans Gurypsl, orpaHndeHHoOM rpadukamu QyHKIHiA

y=(x-1),y*=x-1

Haiitu o0bem Tenma, oOpa3oBaHHOIrO BpalleHHeM (UTYphl, OTpaHMYEHHON TpadukamMu (QyHKUIUN
y=x> y= \/; BOKpyT ocu Ox
Haiitn yinHy nuHun y = %(eX + e**) or Toukn X=0 1o Toukm X =1

AJis1 oneHku copmupoBanHocTu komnereHunii OIIK 1

Pannl



I/ICCJIC,Z[OBaTL Ha CXOAUMOCTD pAAbI
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JuddepenunanbHoe ucuucjieHne PyHKIMI HECKOJIbKHX IepeMeHHbIX
HccnenoBaTh Ha 3KCTpEMYM clieyrolne GyHKIUU

1 2=2X+Xy° +5x° +y°

2. Yx+ly=z

IIPU YCJIOBHH, YTO YPaBHEHHUE CBS3U UMEET BU]

X+y=2
nJis1 oneHku copmupoBanHocTu komnerenuuii OIK 6

HNHuTerpajibHoe ncuncieHue GyHKUMA HECKOJIbKUX MepeMEeHHbIX
Haiitu naTErpasl

1. ” x> ydxdy

D
ecn D =[0,1]x[2,3], f(x,y) =X’y
2. j j e dxdy

D

2,2
e o6sacth D orpanndena okpyxnocteio X +Y° =4

Hatiti 00beM Tena, OrpaHUYEHHOTO MOBEPXHOCTIIMH Y = «/x, y= 2\/; , X+z2=4, z=0
JAudpdepennnaibHbie YPABHEHHS U YPABHEHHUS B YACTHBIX NPOU3BOAHBIX

1. Haiitu oGmuit uaTerpan auddepeHunanbHoro ypaBHeHU 2y> by — y?dx — (b2 + X2 ) dy=0.

2. Haiiti oOmmit nHTErpan nudpepeHnnanbHoro ypaBHeHust Xy’ =3y —2X — 2) Xy =X, .

3. Haiitu o6muii uaterpan qudQepeHnuanbHoro ypaBHeHus Y’ + 1 X ~y = x\/y :
—X

4. Haiitu o6mmii naterpan auddepeHnnaabHOro ypaBHeHN y2 y'2 —2Xyy'+ 2y2 —x*=0

5. Haittn o6wmit unrerpan muddepenunansuoro ypasuenns X (Y +1)dx+ (x> ~1)(y —1)dy =0.
6. Haiitn o0 UHTErpal Qg depeHnnanbHOro ypaBHEHUs



d’y

N
N o ouU ouU o
7. Haiiti o0muii uaTerpan audepeHnnanbHOro ypaBHEeHUS xg +yz = 00 U=x" idez=1.
z

8. Haiitu o6umii narerpai auddepeHiuanisHoro ypasaenus Y +Siny+Xcosy+Xx=0.
_y”_y’_y:O-

4y:singx sin%x; y(0)=1; y(0)=0.

"

9. Pemuth 3agauy Komm Yy

10. Haiiti o0umii maTerpan quddepeHnaIb-Horo ypaBHEHU X(Z—U + yQ + Y =
X

JluHeiiHad ajredpa U aHAJIMTUYECKAs] TeOMeTPUs
1. TIpuBecTH K KAHOHMYECKOMY BHy ypaBHeHHe KpuBoit 5x° + 9y? —30x + 18y + 9 =0.

2. TIpuBecTu K KAHOHHYECKOMY By ypaBHEHHE KpuBoil X~ + Yy’ —8x+ 6y —11=0.
5x -3y =1
X+11y=6"

Haiiti yron mexy napa6onamu y = X> u X = y> B Touxe A(LL).

3. Pemuth cucreMy ypaBHEHMIA: {

[TpuBecTH K KAHOHMUYECKOMY BH]Ty YPAaBHCHHE KPHBOM 16x> —9y? —64x +54y — |6| =0.

> ~ 2
6. CocTaBuTh ypaBHEHHE KacaTelbHOM K KpuBoi Y = X~ B Touke A(L).
2 2

y

. X
7. Haiitu ypaBHEeHHE aCUMITOT TUIIEPOOIIBI TS =1

8. CocraBuTh ypaBHEHHE NPSAMOI, OTceKaromell Ha ocu opauHaT oTpe3ok D=1 u obpasyromeii ¢

2
IMOJIOKHUTCIIbHBIM HAIIPABJICHUEM OCHU a6CHI/ICC yroin & = 5 T.

9. Omnpenenuts paccTosTHUE MEXTY ToukamMu M 1(3; %) uM, (4; 3%)

o (1 2)(-2 4
AUTU IMPOU3BCACHUC MATPUII: 3 4 3 1

IIpumepHasi TeMaTHKA y4eOHO-HCCIE10BATEILCKUX ped)epaTUBHBIX PadoOT /151 OLEHKH
copmupoBanHocTu kKomnereHunii YK 1

1 [TpuGnnkeHHbIe BEIYUCIEHUS ¢ TOMOIIBI0 AU hepeHInaIbHOrO HCUNCIIEHUS.
2 WccnenoBanune pyHKIMIA U TOCTPOEHUE UX T'padUKOB.
3. Ilpunoxenus nudepeHuaaIbHOro UCUNCIeHUs PYHKIUI 01HOM epeMeHHOM.
4 [IpuiiosxeHns HHTErpaNbHOI0 UCUUCIEHUS] PYHKIMNA OTHOM epeMEeHHOM.
5 [TpuGnuKeHHbIE BEIYUCIEHUS ¢ IOMOIIBIO PSIOB.

1Jis1 oneHku copmupoBanHoctu komnerenunii OIK 1
6 PaBHOMEpHas cXOAUMOCTh (DYHKIIMOHATIBHBIX PSIJIOB.
7 CreneHHbI€ psiibl B KOMIUIEKCHOM 00J1acTy.
8.  CnocoObl BEIUMCIIEHUS ONPEICTUTENCH.
9.  IlpuioxeHus: aHATUTUIECKON TEOMETPHUH.
10. DOxcTpemyMbl (YHKIMHA HECKOIBKUX MEPEMEHHBIX.

AJis1 oneHkH copmupoBanHoctu komnereHuui OIIK 6
11. Tlpunoxxenus quddepeHInaIbHOro HCYUCIeHU QYHKINNA HECKOIbKUX ePEMEHHBIX.
12. TlpumoskeHHsI HHTETPATBLHOTO HCUUCIIEHHS (PYHKIMIA HECKOIBKUX NEPEMEHHBIX.
13.  Mertox Bapuanuu Npou3BOIbHBIX MOCTOSIHHBIX.
14. Jluneiinble nuddepeHimanbHble ypaBHEHUS ¢ TOCTOSTHHBIMU KO3 GUIIUEHTAMH.
15.  JIuddepennuanbHble ypaBHEHHUs B YACTHBIX MPOU3BOIHBIX.

IIpumepHbIe TeCTOBbIE 3aJaHUSA



AJIs1 OlleHKH c(popMupoBaHHOCTH KommneTeHunii YK 1

BBenenue B anaan3
BriGepute oauH BepHBIil OTBET
3X° +x—4

4. Tlpemen lim >
X

X—>+0

1)4; 2)3; 3)5; 4)0
8x* +6x+1

5. [Ilpenen lim————— pasen
X—>0 3X

1) 1; 2)%; 3)%;4)%

paBeH

2
6. Ilpenen Iim(3+£) paBeH
X

1) 9;2)2; 3)3; 4)0
. 3x*+3x-4
7. TIIpemen im————
P ox+3
1) 3;2)2; 3)0; 4)1

paBeH

. X
8. Ilpenen IXI_rQ ol
1) 8; 2)4; 3)12; 4)9
9. [Ilpenen Iirrg ctg 5x-sin 3x paBeH

paBeH

3.5, 8.
) £i2) 359 40

10. TIpenmen lim si

n7x
x—7 Sin 4X

1) E;Z)%;3)—£;4)0

paBeH

arcsin x

11. TIpenen lim paBeH
x—0

1) 1,2)0; 3)2 4)%

5%
12. Tlpenen Iim(1+1j paBeH
X

X—>0

1) e 2)1; 3) e*;4) ¢
13. TIpexen lim(cos x)]/X2 paBeH

1) e¥:2)0; 3) e'?;:4) e

JAudpdpepenunaibHoe ucHHcAeHHe PYHKIUI OAHON NTepeMeHHOH
Bri6epute o1H BEpHBIil OTBET

3
4. Tlpoussomnas Y (yHKuuM Yy = (XZ 21 + 5) paBHa
X

2 2
1) y':3(x2—%+5) .(2x+%j; 2) y’:B(xz—%+5] ;

! 1 . ' 1 ?
3) Yy =(ZX+F], 4) y :3-(2x+?j



(x+3)v2x-1

5. Tlpoussoxanas Yy QyHKIUH Y =-——"———— paBHa
2x+7

3X° +5x+2 ) 2x° +15x+20
(2x+7)°V2x-1" " (2x+7)*2x-1’
2x* +15x+ 20 .4 2x% +10x+20

) (2x+5)2 x-1’ ) (2x+7)2 J2x-1

6. IlpoussoxHas Y ¢yHKIMH Yy =arcsine’ — 1 e” pasHa

1) ,1+eX . 2) ,l+eX .3 e ,1 e” o2 /1+e

in° 29x
7. TlpowsBoxHas Y dyHKIEM Y =C0S°Sin 3+i Ha
29c0s58x%
1) sin50x . (‘jos58x; 3 sin 58x -4 sin 58x
cos® 58x sin? 58x cos® 50x cos? 58x
2
X°—6X+9
8. T'opu3oHTaNbHAS ACUMNTOTA rpaduKa GYHKIMH Y = —————— HMEeT BUJ
1) y=0;2)y=-1,3)y=2;4) y=1
x-3
9. BeprukanbHas acumnrora rpadpuka GyHKIuN Y = WMEET BUJI

1) x=0; 2) x=-1; 3) x=3; 4) x=-3
x> —6Xx+9
(x-1)

1) x=3; 2) x=1; 3) x=-3; 4) x=0

x-3

10. Oynkuus y= UMeEET JIOKAIbHbI MUHUMYM B TOUKE

11. dynakuus y =

AMeEET JTOKaJbHBIN MHHHUMYM B TOUKC

1) x=—-4; 2) x=-1; 3) x=4; 4) x=0
12. Oyskius y = \?jX(X +6)° yObIBaeT HA IPOMEKYTKE

1) [2.6]; 2) [-6,-2]; 3) (0,+x0); 4) [-3,0]

13. Oyukuus y = g Zeos BO3pACTaET Ha IPOMEKYTKE

1) [0.7]; 2) [z.27]; 3) (0.1); 4) [-7,0]

HNurerpajibnoe ucuncieHue pyHKuuili 01HON nepeMeHHOH
Br16epute o1H BEpHBIl OTBET
xdx

Sln X
1) —xctgx+Injsinx|+C; 2) —xtgx+In[sinx|+C; 3) —xctgx+In|cosx|+C; 4) —ctgx+Insin x|+ C

1. HWwurerpan .[

paBeH

3
2. I/IHTeraIII 2X 1dx paBeH
X+

3 2 2 2

1) X?—%In(x2+1)+c; 2) X?—%In(x2+4)+c; 3) X?—%In(x2+1)+c; 4) X?—In(x2+1)+C

1
3. HWurerpan I )jixl paBeH
X+



3z .4 T T
1) =—;2)-=;3) =; 4 =
)8 )8)8 )4

4. Hnrerpan J;T;:); aBeH
) 7z(18—4«/§); ) 7z(9—4«/§);3) 72(9—2«/5); 9 ﬂ(9—4J§)
9 9 18 18
% dx

5. HHurerpan paBeH

0 (1— xz)\/l— x?
1)3; 2)1;3)0; 4) 4
6. [Tmomane purypsl, orpaHudeHHOM rpadukamMu GyHKIUNH Y = (X—l)2 , ¥ =x—1 paBHa

2 1
1)1; 2)3;3) =; 4) =
)1 2) )3 )3
7. ObOwveM Tena, oOpa30BaHHOIO BpallleHHEM (UTYpPBI, OrpaHUYeHHON rpadukamMu (QyHKUUN

y=X; y = «f; BOprF ocuOx paBeH

3z
1)1, 2 ;3
) ) ) o
8. O6’I)GM Tena, 06pa3013aHH0r0 BpameHneM (urypel, OrpaHHYeHHOW rpadukamMu (HyHKIHN
y= x°; Y =X Bokpyr ocu Oy paBeH
1) 32,932,522 g £
15 18 14 15

9. Jlnuna nuHUK y = %(eX + e‘X) ot Toukd X =0 10 Touku X =1 paBHa

1) %(e—e‘l); 2) %(e—e‘l);3) %(e+e‘l); 4) %(e—e‘z)
10. inuua muanu o = 3(1+ COS ) paBHa

1) 6; 2)18;3)12; 4) 24
AJis1 oneHku copmupoBanHocTu komnerenumnii OIIK 1

Pann1
Br16epute o1H BEpHBI OTBET
3
2 Jn®+2
1. Pan Zﬁ
“~'n°sin“n
1) Cxonurtcs; 2) Pacxoaures

> 1-4.7-. 3n 2
2PH’HZ 2n+l nl )

1) CXOI[I/ITCSI 2) Pacxonutcs
o 2n+1
3.Psa
8 HZ; n*(n+1)°
1) Cxonurtcs; 2) Pacxoaures

4.P
w Z(n+1)|n 2(n+1)
1) Cxonurtcs; 2) PaCXO,[[I/ITCSI

5. Pan Z( H"™t— nf



1) Cxonurtcs; 2) Pacxomurcs

2 (n+l
6. Pan
)

1) Cxomutcs; 2) Pacxogurcs

7. O65acTh CXOAMMOCTH (PYHKIIMOHATBHOTO Psijia i o _i(xz
n=1
1) (—oo,+oo); 2) (0,+OO); 3) {O} ;4) (_OO’O)
Xn

8. ObmacTh cx0MUMOCTH (PYHKIIMOHAIBHOTO psijia Z 10
- N-
n=1

1) (-10,10); 2) (~10,10]; 3) [-10,0); 4) [-10,10)

n

> X
9. O0acTh CXOIUMOCTH (byHKuHOHanLHoro psana Z
= h(n+1)

1) (-1,1); 2) [-11]; 3) [-1,1); 4) [0,2)
10. O6nacth cX0AUMOCTH (HYHKIIMOHAILHOTO P i )™ %
1) [-11]; 2) [-1,0]; 3) [-1,2); 4) (-1.1)

JAu¢pdepenunanbHoe ucHHCIeHHE PYHKIIUIT HECKOJIbKHX IIepeMEeHHbIX
Br16epute 01H BEpHBIl OTBET

1. Tlpenen lim f(x,y) dynxumu (X, y) = (x+y)sin(1/x)sin(1/y) pasen

y—0

1)1;2)0;3) -1; 4) 2

2. Ipenen lim ZX;
e X=Xy +Yy
1) 0;2)1;3)2;4)-1

2
3. YacTHas npou3BogHast % byHKIIMHN Z = e’ paBHa
X

1) xye’: 2) 2xe*": 3) 2xye”: 4) 2xye*”
2

4. YactHas pOU3BOIHAS 68 : dynxuun f(X,y)=arctg (Xj paBHa
X X

Xy . 2XY oy 2XY . 2Xy
1 ;2 ;3 ;4
) (< +y?)? ) (< +y?)? ) X2 +y° ) (x+y)?

2 2

y

o X o
5. YpaBHeHHE KacaTelbHOW IIOCKOCTH K IMOBEPXHOCTH Z=?+—, NPOXOJIAIIEH Yepe3 TOUYKy
(2,3,2) , umeer Bup

1) X+Ey_z_1:0;2) X+ly_z_2:O;3) X—l—gy—Z—ZZO;
3 3 3
4) 2x+§y—z—2=0

6. [IponsBoanas hyHKIMU Z = X* + sz B Touke A (1, 2) mo HampaBlIEeHUIO BEKTOpa AB , tne B(3, 0),
paBHa

1) \3:2)1;3) V2 4)2

7. Oynkums Z = 2x° + Xy2 +5%° + y2 MMEET JOKAIbHBIM MAKCUMYM B TOUKE



1) (-1, 0); 2) (ogj 3) (0, 0)V2; 4) (—g oj

82

8. UYactHas mnpou3BOJHAA HessBHOM  Qynkuuu  U=¢@(X,Y), 3am1aHHOM ypaBHEHHEM

oxoy

—(x+y+u)

X+y+u-—e =0, paBHa

1)%:2)0; 3) xy*; 4)1

9. B Touke (1, 1) GbyHKIUS ],/ X +1/ Y =17 npu ypaBHEHHUH CBSI3U X+ Y =2 HMeeT

1) YcnoBubii MuHUMYM; 2) Y ciaoBHBIM MakcuMyM; 3) He numeer yciioBHOTO 3KCTpeMyMa.

. 2

10. B Touke (— ——J GyHKIUS Z =X—Y OpU ypaBHEHUH CBS3U X° + y2 =1 umeer

1) YcnoBHbIil MuHUMYM; 2) Y ciaoBHBIM MakcuMyM; 3) He numeet ycioBHOTO 3KCTpeMyMa.
AJis1 oneHKH cpopmupoBanHocTH komnerenumii OIIK 6

HNurerpajabHoe ncuncienue GyHKIUI HECKOIbKHX NepeMeHHbIX
Bri6epute o1H BEpHBIil OTBET

1. Eern D=[0,1]x[2,3], f(x,y) = X’y , To uHTErpan H x*ydxdy pasen
D
3 5 1
1) =:2) Z:3)2;4) =
) 5 ) 5 ) 2;4) 5
2. Ecnu D orpannueHa KpuBbiMu Y = X, X=Y°, 10 UHTEerpai H (x+ y)dxdy paBen
D
3 1 3
1) =;2) —;3)1;4) =
) 10 ) 10 ) ) 5
3. Unrerpan _” e®*Ydxdy, re o61acTh D orpaHEYeHa OKPYKHOCTBIO X +Yy* =R’ pasen
D

1) (€% +1):2) 7(e*-1):3) 2: 4) (¥ -1)

4. TpoliHOI MHTErpan ”I dxdydz , rae obnacte D orpanuvena moBepXHOCTAMM:

X2+y2+272=4
3z=x?+Yy?

paBeH
1672' T
1 03 il
) — ) ) ;4) i

3. Hnomam, KyCKa napa60n01/ma 27 = X2 + y2 BBIPE3aHHOI'O TUJIMHAPOM X* + y2 =1 paBHa
(ZJE 1;2) 2 S (2-n; 3) 2 T @2+ 4 Z(2v2-1)

6. Ecr du :(ny+l)dX+(X +3y° )dy, 10 U(X,Y) HMeeT BHA

1) u(x,y) =Xy +x+y*+C:2) u(x,y) =x*y* +x+y*+C;

3 UX,Y) =Xy +X+Y +C; 4 u(x,y) =X’y +x*+y*+C

7. ITnomane GUrypsl, orpaHUuYE€HHON KPUBBIMHU y2 =2X n y2 =X paBHa
1 2 2 1

1) =:;2)=;3) =;4) =

) 3 ) 3 ) 9 ) 9

8. O0beM Tena, OrPaHMYSHHOTO TIOBEPXHOCTIMH Y = \,/x_, y= 2\/; , X+2=4, z=0, paBen
64.,)128. ) 64. ) 128

137 1377 15 15



. 2, \2 P2
9. Inomane S yacTH MOBEPXHOCTU Mapabonouaa Z = Xy, npuHamiexameil mwmuapy X +Yy° <R,
paBHa

1) %”{(u Rz)g —1} ; 2) 2{{(“ Rz)g +1} 3) %{(H R2)§ —1} i

2z s
4) —| (1+R?)2-1
3
10. TpoitHoil nHTETpaN ”j (x* + y*)dxdydz, rze Teno V orpaHHYEHO INIOCKOCTBIO Z =2 U 1napadonou-
\

oM 27 = x2+y2, paBeH
1)32,.216,.316 .48,
3 5 3 3

JAuddepenunaibHbie ypaBHEHHUs U YPABHEHHUS B YACTHBIX MPOU3BOAHBIX
Bri6epete oquH BepHBI OTBET

1. Haiiti o6mmmii uaTerpan auddepeHnnaasHoro ypaBHeHUS 2y> by — y?*dx — (b2 + X ) dy=0.

a) arctg %+ b_—y =0; y=0, y=b —yacTHble pelieHus;
y

0) arctg x+ by _ c; y=0,y=Db —ocobsle pemienus;

B) arctg %+ /b—_y =c; Yy =0 —yacTHOE peuieHue,
y

y =b — ocoboe peenue;

r) arctg %+ /b—_y =c; Yy=0 —ocoboe peuenue,
y

y =b — wactHoe pemrenue;

1) %arctg %4‘ y-b =0; y=0,y=Db —uacTtHbIe pemieHus.
y

2. Haittu oGmmumii uaterpan auddepenmnnanbaoro ypasueHuss Xy =3y —2X — ZW .
a) y= X[l+(1+ CX)Z}; (x#0, 1+cx>0), y = X — ocoboe pereHne,

Y =2X — 4acTHOE pelleHuE;

0) % =(2+2cx+c*x*); y =X, X0 — HaCTHOE pelleHHe,

y = 2X — 0coboe pelieHue;

B) Y =2X+20x*+¢*%; y=x (1+cx>0), y=2x (X>0) — acTHsle pewenns;

r) y=X [l+(1+ Cx)z}; (x#0, 1+cx>0), y =x (x#0) — ocoboe permenne,

y =2X (X>0) — yactHOe pericHue;

m y=x(1+ cx)2 . Y =X, Y=2X — 0co0bIE PEIICHHS.

Xzyzx\/y.

3. Haiitu o6muii naTerpan q1udepeHnnuaabHoro ypaBHeHHs Y’ + 1
a) Jy =c-{1-x —%(1— x*); y=0 —ocoboe pelene;

0) \/y —c.-Y1-x2 _%(1_ xz); y =0 — 9aCTHOEC PCIICHUE;



B) 3,[y = (‘/]?—(1— x2)~c; y =0 — ocoboe pelrenue;

r) \/@:c- V1-x* —1+x* y=0 — ocoboe pemeHue;

) W:c-ﬁ—%(l—xz); y =0 — 0coboe pelleHue.

4. Haiit oOmuit uaTerpant nuddepeHuaibHOro ypaBHEHUS y2 y’2 —2Xyy'+ 2y2 —x* =0,
a) X>—y° = («/EX +C)%; y=%x (x#0) — yacTHbIC pemeHHS;

6) X' -y’ = (\/EX +C)% y=2x (x#0) — 0cobble peLeHus;

B) im =2x+c;

r) X2 —y? =2x+c; y=—x (x#0) —ocoboe perenue,

y=X (X#0) —uyacTHOE pemieHuce;

m) X =y =2x*+2cxX+C% y=+x (X#0) — ocobbre pemenus.

5. Haiftn o6wmit urrerpan aupdepenunansuoro ypasuenns X (Y +1)dx+ (x> ~1)(y-1)dy =0.
a) %In |x3 —1|+ y—2In|y+1=C; x=1 —4acTHOE PElIeHHE,

y =—1 — ocoboe perieHuce;

0) %In |x3 —1|+ y—In(y+1)?=C; x=1, y=—1— YacTHbIe PElICHHS;

1
B) §In ‘XS —1‘ +y-In(y+1)*=C; x=1 —ocoboe peurerne,

Yy =—1 — yacTHOE pelIcHHE;

I 3 ‘x:” —1‘
r) In-——+y=C; x=1 y=-1—oco0ble peuieHus;
) (y+1) y y p
) %In (-1 +In(y+1)*>=C—vy; x=1, y=—1—0co0ble pelIeHHs.
6. Haiitn o0mui UHTErpanl Qg depeHnnanbHOro yYpaBHEHUs
d’y 3 .1
—4y=sin—xsin—x; 0)=1y()=0.

g Ay =sinoxsinox, y(0)=1y(0)
a) y :ﬁe2X +§e‘2X —icosx+ic032x;

160 160 10 16
0)y =§e2X +8—4e‘2X —icosx+i0052x;

160 160 10 16

83 ,, 83 ,, 1 1 )
B) y=——e* +—e? ——COSX+-—-COSX;

160 160 10
r) y=e* +£ef2X —icosx+i0032x;

160 10 16

n) y=e”+e _ L cosx+-Lcos2x.
10 16

7. Haiitu o0muit uaTerpan auddepeHnnaibHOro ypaBHEeHUS x% +yz aa_u =0; U=x’ T06ez=1.
z
y y
a)U = F[y,x—j; u=2;
z z

y y
6) U :F[y,x—j;u _x.
y



8. Haiitu o6umii uarerpai auddepeHiuansHoro ypasaenus Y +Siny+Xcosy+Xx=0.

y_
2
0) tg%=1—x+Ce*X;

a) tg==1-x+Ce™; y=2x (kx=0,%1,...) —0COOBIC PELICHUS;

B) tg%=C—x+e‘x;

r) tg %_ex = C(]__ x); y= 27K (K =0,41,.. ) — YaCTHBIC PCIICHMUA,

1) tg%=1—x+Ce*V.

9. Pemnth 3amauy Ko y"—y"—y' —y=0.
a) y=Ce"+Cxe"+Ce™;

6) y=Ce” +C,xe* +Ce™";

B) y=Ce*+C,xe* +C,e™;

r) y=Ce*+Cxe™ +C,e™;

n) y=Ce*+Ce*+Ce™.

10. Haiitu o6muuit uaterpai nuddepeHnaibHoro ypaBHeH S XQ + y@ + 2y =0
OX oy 20z

2

apuU=Fl¥ 2]
X X
2

o)u=F| L2 |;
y X
2

mu=F LI
Xy

[y 2’

F)U:F T T |
Z X

JInHeiiHas aaredpa M aHAJIMTHYECKAsi TeOMeTPHUs
10. TIpuBecTH K KaHOHHYECKOMY BHY ypaBHeHHe KpuBoit 5X° + 9y? —30x + 18y + 9 =0.

I PPN U A R PPN CEx: S Ve Y
9 5 ’ 9 5 ’ 9 5 ’
IR A N A Ve
9 5 9 5

11. TIpuBecTH K KaHOHMYECKOMY BHY ypaBHEHHe KpuBoii X° +Yy° —8X+6y —11=0.



a)x* +y® =36;6) (x—4F +(y +3) =36;6)(x +4f +(y - 3) =36;
2)(x+4F +(y+3F =36;0)x* +(y+3f =36

5x-3y =1

X+11y=6"

alty 30 By 1o 1. 15k £ 2. 3500 (4 - 1)

13. Haiitu yron Mexay mapabomamu Y = X* u X = y° B Touxe A(LI).

1 1 3 7 5
arctg —:6)arctg| —— |;e)arctg| —— [;2)arctg —:;0)arctg —
a) 95 ) g( 2)6) g( 4je) 9g ) 95

12. PemwuTh cucTeMy ypaBHEHHUIA: {

14. TlpuBecTH K KAHOHHUECKOMY BHJTy ypaBHeHHe kpuBoii 16X° —9y* —64x +54y — |6 = 0.

2f (y=8f _,. (x=2f (y-9f
_2f —(y-3f 1oy X2, ~1; - ~1;
a)(x=2' ~(y=3f =1:6)" TR T
2 2 2
2)(X_2) _(y_3) :1’0)(X_2)_(y_3) -1
3 4 3 16
15. CocraBuTh ypaBHEHHE KacaTenbHOH K KpuBoii Y = X* B Touke A(L1).
a)2x—y—-1=0;6) Xx—y—-1=0;6)x—2y—-1=0;2)2x+y—-1=0;0)2x—y+1=0
2 2
16. Haiitu ypaBHEHHE aCHMITOT TUIIEPOOITBI T =1.

4 4 3 X
=t—X;0)y ==X, =+—X; =1X;0)y =%+—
a)y 3 )Y 3 6) Yy 4 2)y )Y 5

17. CocraBuTh ypaBHEHHE NPSAMOIi, OTceKaromeil Ha ocu opauHaT oTpe3ok D=1 u obpasyromeii ¢
2

IMOJIOKHUTCIIbHBIM HAIIPABJICHUEM OCHU a6CHI/ICC yroi o = E T.

a)\/§x+y—1=O;6)x+\/§y+1=0;e)\/§x—y+1=0;2)\/§+y—1=O;O)X—\/§y+1=O
18. Ompenenuth paccTossHHE MEX Y ToukamMu M 1(3;%) u M2(4; 3%)
a)3;6)2;6)10;2)5;0)4

3 4)(3 1
(4 6. (4 8) . (2 3) .(4 4).(2 3
a)(la —Sj’a)(18 —8j’a)(9 —4J’a) [9 —2j’a)(9 —J

IIpuMepHBIe KOHTPOJIbHbIE PA0OTHI
1Ji51 onleHKH copmupoBaHHocTH KomneTeHunid YK 1

1 2\-2 4
19. Haiitu npou3sBeeHne MaTPHULL: .

KonTposbnas padora Ne 1.
Bapuanm Nel

1. Bsruuciure ¢ IIOMOIIBIO OHpCI[CJIéHHOFO HHTCIrpaia mjiiomajib IUIOCKOM (I)I/IprBI, OrpaHHU4YCH-
2

) 5
y="- y=4-x
HOM 3aJJaHHBIMH JIMHUSIMH: 3, 3
2. BpraucnuTe ¢ MOMOIIBIO ONPENEIEHHOTO HHTETpaia 00BEM Tea BpalleHHsI, TIOTYIeHHOTO TIPH

- _
BpAIllEHHH 3aJaHHON JTHMHUY (3aJaHHBIX TIMHUIA) BOKPYT yKasaHHoM ocu: X =Y, X =4 po-
kpyr ocu OX



3. Brruncnure ¢ mMOMOIIBIO ONPeeNEHHOr0 HHTETpaia JMHy Ayru AB riankoit kpuBoi, 3a1aH-
HOM ypaBHeHHEM y=f(X), e A(xo, Yo), B(X1, y1). ¥ = 2x° +1 , e A(0;1), B(2;9)
Bapuanm Ne2
1. BoluncauTs onpenenéHHble HHTETpalbl:
e’ :

4 dX T X 3X
f 2 f— fcos—cos—dx

x'-3%x+2 _ JxInx 2

a) * ; 6) ; B)

2. BrluncnuTe HECOOCTBEHHBIE HHTCTPaJibl LI YCTAHOBUTH UX PACXOAUMOCTD:

“+ o0 dX 1
PR n xdx
2
1+Xx
a) © ;0) ©
Bapuanm Ne3.
1. Beluucinute ¢ HOMOIIBIO OMPEASIEHHOIO HHTErpaJla IIIONA1b INIOCKON (DUTYphl, OTpaHUYEH-
— 1 X :
i o VT
HOW 3aJJaHHBIMU JIMHUSAMU: X 2
2. Bbruucnure ¢ NOMOILBIO ONPEIENEHHOr0 HHTErpaia 00bEM Tesa BpalleHHs, TIOIYy4EHHOTO IPpU
. . . Yy == =3
BpAIICHUH 33JaHHON JIMHUY (3a1laHHBIX JJMHUI) BOKPYT YKa3aHHON OCH: 3, Y =3pBo-

KpyT ocu oy
3. Brpruucnure ¢ MOMOIIBIO ONMPENEIEHHOTO HHTETpaia AMuHYy Ayrd AB rimaakoii kpuBoii, 3a1aH-
HOW ypaBHeHHeM y=f(x), rae A(Xo, Yo), B(X1, y1).

y =x743x -1 rre A(0;-1), B(1;3)
AJ1s1 oleHKH cpopmupoBanHocTH kKomnerenuuii OIIK 1

KonTposbnas padora Ne 2.
1. Haiftu npousBenenue aByx matpuil AB u BA, eciiu 310 BO3MOXKHO

14 2
A :H H B =Hl iH
50 -1 0
2. Brrunciuts OIIPEACIIUTCIIb ManI/II_UJIA ABYMS METOAaMU:

a) npumeHsis npasuio Cappyca
0) MCIoJIb3ys pa3jiokKeHue 10 JIEMEHTaM TpeTbel cTpokH (1o Teopeme Jlamnaca)
13 2
A=g4 1 2p
o -3 1f
3. Haiiti matpuiry, oOpaTHYIO TaHHOM
jr-11g
A=g2 1 1

fr 1 2

4. HaiiTu panr MaTpHIib!



25 6
A=p4 -1 57
2 -6 -1f
5. Pemuth cucremy NTMHEHHBIX ypaBHCHHUI
a) METOJIOM OOpaTHOM MaTPHIIBI
0) metogom Kpamepa

02x, - 3x, + x, =10
H x o+ 2Ix, - x, =3
H3x| + O, =3
6. PemuTh cuctemMy TUHEHHBIX ypaBHEeHUI MeTooM ["aycca
0x + x + x, =22
HSx, + Ix, + x, = 47
H x, + 3x, - x, =18

nJ1s1 oneHku copmupoBanHocTu komnerenuuit OIIK 6
KonTpoasnas padora Ne 3.
1. CoctaBuUThH OMpEEIUTENb BTOPOTO MOPSIKA U BBIYUCIUTD €TI0
2. CocTaBUTH ONpPENEIUTETh TPETHETO MOPSAKA U BBIYUCIUTH €T0

3. Pemmth cucreMy TMHEHHBIX ypaBHEHHI MeTogoM Kpamepa:

3G 425 + 5 =5
2y +3x, + x5 =1
2y +x,1+3x5 =11

4.BpruncnuTe Npou3BOAHYIO (YHKIUU:

cigx

— 3/ 2

y ¥ T NX
I
2) y=x -Igx
Igx
Y=
3) € — X
n¥= 3arcsin x{cosx + 3x)
¥ = 113 + 3x?
5.UccnenoBath pyHKIMIO 3 Y TIOCTPOUTH €€ rpaduK.
xt+6
J)=—— [_ 5;5]

6.HaiiTu HanOosnbliee 1 HauMeHblIee 3HaueHUs QyHKIUU X' +13 Ha OTpE3Ke .

7.Haittu nuddepenunan pyHkuuu:



3lnx

1) smx+3cosx

23y =
24 arcfgx-cosx
3)y 4x+3
log; x
KoHTposbHbIe BONPOCHI 1JI51 MPOMEKYTOYHON aTTeCTAlU
Bonpocsl k 3k3ameny 1 cemectp
Bomnpoc Ko xomnerenuuun
1. Matpuupbl ¥ JIMHENHbIE NIEUCTBUA Hal HUMU. TpaHCIOHUPOBaHUE MATPULIBI. YVK-1
2. Cymma matpuil U ee cBoiicTBa. [Ipou3BeieHie MaTpHIlbl Ha Yuciio, ero kommyta- | OITK-1
TUBHOCTb, ACCOLIMATUBHOCTb M JUCTPUOYTHBHOCTb.
3. Ilpoussenenue matpul. CBOICTBA. Y MHOKEHUE HA €IUHUYHYIO MaTpPUILY. OIIK-1
4. Ompenenurens KBaJApaTHOW MaTpuibl. Munop. AsreOpamdeckoe monosHenue. | YK-1
PaznoxeHue onpeaennTens Mo 3JeMEHTaM CTPOKH MIIM CTOJIOLA.
5. CaoiicTBa ompeieTuTeNe. 3aMeHa cTpok u cTon6110B onpeaenutens. Onpenemurenu ¢ oqu- | OIIK-1
HAKOBBIMH CTPOKaMH, cronbnamu. OOt MHOXKHUTENb CTPOKH. HyneBble n TMHEHHO 3aBUCH-
MBIE CTPOKH, CTOJOIIBL.
6. CaoiictBa onpeaenuteneii. Onpenenurens kak cymma onpenenureneii. Toxnectsennoe mpe- | OIIK-1
o0pazoBanue onpenenutens. CyMMa Mpon3BeICHHH SIEMEHTOB CTPOK U CTOJOIOB Ha anreOpan-
4ECKOE JOTONHEHUS APYTHX CTPOK, CTONOLOB.
7. Cuctema TMHEHHBIX YpaBHEHHH B MATPUYHOM (hopMe U €€ pellieHre ¢ TOMOIIBI0 00paTHON OIIK-6
MaTpHIIBIL.
8. CucTeMbl IMHEHHBIX ypaBHEHUH ¢ KBaapaTHOM Matpuieil. @opmyinst Kpamepa. OIIK-1
9. Panr kBaapatHoii MaTpuusl. OnpesiesieHue paHra MaTpuIlbl MeTogoM dkBuBanenTHbX mpe- | OITK-6
00pa3oBaHMIA.
10. CymiecTBOBaHHE U €AMHCTBEHHOCTH PEIIEHHS OJHOPOJIHON CHCTEMBI JIMHEHHBIX ypaBHE- OIIK-6
HUH.
11. CyIIeCTBOBAHHE M €IMHCTBEHHOCTh PENICHUS HEOMHOPOAHOM crucTeMbl uHelnbix ypare- | OIIK-1
uuii, ®PC.
12. Onpenenenvie BekTopa. Kommuueaprocts. Mojymb. PaBeHCTBO BEKTOPOB. YK-1
13. Jluneitnsle neiictBus Haj BekTopamu. CyMMa BeKTOpOB H ee cBoiictsa. IIponssenenne pex- | OITK-1
TOpa Ha YMCIIO0 M €70 CBONCTBA.
14. IIpoexius BEKTOpa Ha BEKTOP, FeOMETPHYECKHH cMbIcH. CBOWCTBO JTMHEHHOCTH. OIIK-1
15. CxaJisipHOE MPOM3BE/ICHIE BEKTOPOB U €r0 CBOMCTBA. OIIK-6
16. Pasnoskenne BeKTopa B eKapToBoM 6asuce. JlekapToBa crcTeMa kKoopauHat u aekapros 6a- | OIIK-6
3uc. PaBeHCTBO BEKTOPOB B eKapToBoM Oasuce. I'eoMeTpHuecKuil CMBICT KOMIIOHEHTOB.
17. JleficTBUs Hax BEKTOpPaMK B JIeKapTOBOM Oasuce. CIIoKeHNe, BHIYUTAHIE, YMHOKEHHE Ha OIIK-6
ckasap. CKasipHOe POn3BEICHNUE.
18. Hanpapnistionue KOCHHYChI BEKTOPOB. YTon Mex 1y BekTopamu. Ycnosue mapamieisroctu u | OITK-6
TIepPIeHIUKYIAPHOCTH. PaccTosHIE MEX Ty TaHHBIMH TOUKAML.
19. BexropHoe npousseenue. [IpejcTapienue B Buje onpeneurens. Ceoiictea. Moayis Bek- | YK-1
TOPHOTO TIPOM3BEACHHS, €T0 TEOMETPUYECKII CMBICI.
20. CmenanHoe pou3BesieHue BektopoB. Onpesiesienne, npecTapienue B Buje onpenemurend. | Y K-1




r eOMeTpH‘IeCKI/Iﬁ CMEICT. YcloBHE KOMILUTaHAPHOCTH TPEX BCKTOPOB.

21. llpsiMast Ha TIOCKOCTH ICKaPTOBBIX KoOpAuHAT. DOpMBI ypaBHEHHS IPSAMOH. YTOI MEKIY OIlK-1

OPAMBIMHU. Paccrosnue oT Touku pi(¢] HpﬂMOfI.

22. TInockocTh B IEKapTOBBIX KoopauHatax. Obuiee ypasHenue miockoctd. Ypasnenus mioc- | OITK-1

KOCTH HpOXOI[ﬂHICﬁ 4Cepe3 TOUKY M YEPE3 TPU TOUKHU. PaccrosHue oT TOUKH J0 IITTOCKOCTH.

23. [psiMast B IEKapTOBBIX KOOpauHATax. Kanonuueckue ypasuenus npsmoit. Ypasuenne mps- | OITK-1

MO 110 AOBYM TOYKAM. HapaMeTpI/IquKI/IC YpaBHCHUA.

24, TIpsAmas Kak mepecedente IByX IIOCKoCTeR. Yron mexmy npsmbivu. [epnenmuxynspaocts | OITK-6

1 IapaICJIbHOCTD NPAMBIX. PaccrosHue oT Touku J0 HpHMOﬁ.

25. CoOCTBEHHbIC 3HAUEHHS M COOCTBEHHBIE BEKTOPBI KBaJPAaTHOIH MaTpullbl. XapaKTepUCTH- VK-1

YCCKOC YpPABHCHHUEC 1A HAXOXKICHUA COOCTBEHHEIX 3HAYCHHUIA. OHpeZ{eHCHI/IC COOCTBEHHBIX
BCKTOPOB. HOpMHpOBKaCO6CTBeHHLIXBCKTOpOB.

26. OpTOroHaNbHOCTH COOCTBEHHBIX BEKTOPOB. IIpon3BeneHne MaTpuibl Ha MaTpUIly cOO- YK-1
CTBEHHBIX BEKTOPOB.

27. Jlunnu Broporo nopsaxa. Obiee ypaBHEHHUE TMHUN BTOPOTO MOPSAKA. OIIK-1
28. OKpYXKHOCTB, SIUTHIIC, THIepOona, napadona. Mx kanonnueckue ypapnenus, mapamerpude- | OITK-1

CKHE ypaBHEHUS, IPa()UKU KPUBBIX.

Bomnpocsl k 3k3amMeHy 2 ceMecTp

Kon xommeren-

Bormpoc IUA  (CO2NACHO
PII]])
1. ®yHKIMK, UX CBOWCTBA, MPUMEPHI, 0COOEHHOCTH IpaUKOB. OIIK 1
2. DnemeHTapHble QYHKINU U UX TPa(QUKH. YK 1
3. IlocnenoBarenbHOCTD, Mpenen MOcCieqoBaTesIbHOCTU. TeopeMbl o mpexene mo- | YK 1
CJIEJOBATEIbHOCTH.
4. HenpepoiBHBIE (DYHKIIMU, X CBOMCTBA. OIIK 6
5. I[Monsitue npousBoaHoi u quddepenipana GyHKIMN OJHONH IEPEMEHHOM. YK 1
6. @OpMyIBI MPOU3BOAHBIX CYMMBI, IPOU3BENEHUS, YacTHOTO, cliokHOM (yHKmu. | OIIK 6
7. Tabnuiia mpou3BOTHBIX. OIIK 1
8. IIponsBoanbie u nudhepeHIaIbl BEICIINX MOPSIIKOB. YK 1
9. OkcrpemanbHble 3HaueHUs GyHkuMU. [IpaBuna uccnenoBanus ¢pyHkuuu Ha skc- | OIIK 6
TPEMYM.
10. BepTukasibHble, HAKJIOHHBIE M TOPU30HTAJIbHBIE ACUMIITOTHI. OIIK 6
11. TlepBooOpa3nas ¢pynkimu. OOMii Bua cemeiicTBa NepBoOOpa3HBIX. VK1
12. HeomnpeneneHHbIN MHTETPAJ U €T0 CBOWCTBA. YK 1
13. TaGnuia OCHOBHBIX HHTETPAJIOB. OIIK 1
14. Metox MHTErpUPOBAHUS MO YACTSIM. OIIK 1
15. Metox 3amMeHbI IEpEMEHHOM. OIIK 6
16. 3agaun, NPUBOAIINE K MMOHSATHIO ONPEICICHHOTO HHTETpaIa. OIIK 1
17. OnpeneneHHbI HHTErpal Kak Ipeesl HHTETPAIbHBIX CYMM. YK 1
18. CgolicTBa onpeeIeHHOTr0 MHTerpaa. OIIK 6
19. ®opmymna Herotona — JleiOnuA. OIlK 1
20. Brruncnenue miomaael miockux GUryp B 1eKapTOBBIX KOOPAWHATAX. OIIK 1
21. Beraucienrne o0beMa Tella 1o IIOMAIsIM MapaJiiesIbHbIX ceueHnid. Berancnenne | OIIK 6
o0beMa Tejia BpalleHusl.
22. HecoOCTBEHHBIE HHTETPAITBL. OIlK 1
23. UncnoBoil psin, ero yacTuyHble cyMMbl. Cxonsmumecs U pacxoxsuuecs psaasl. | YK 1
[Ipumepsl.
24. T'eoMeTpuvecKast Iporpeccusi. YK 1
25. HeoOxouMpblil MpU3HAK CXOJUMOCTH. ['apMOHMUYECKHI psiji. OIIK 6




26. CroxeHue psiIoB U YMHOKCHHE Psifla HA YHCIIO. YK 1
27. Ilpu3Hak CpaBHEHHS PSIOB C MOJOKUTEIbHBIMU YWICHAMH. OIIK 6
28. IIpusnaku [amambepa u Komm. OIIK 1
29. CteneHHBIC PAbI, HX 00JIACTh CXOAMMOCTH. YK 1
30. Pan Teiinopa. Paznoxkenne Gynxuunii €*, COS X, SinX B psax Teiinopa. YK'1
31. Marpwuiiel. OnipeIeTuTeNnN U UX CBOWCTBA. OIIK 1
32. Pemenne nuHelHbIX cucteM 1o popmynam Kpamepa u merogom ["aycca. OIIK 1
33. Bekropsl. JIuneitHbie onepaiyy HaJl BEKTOPaAMHU. OIIK 6
34. ba3uc Ha IIJIOCKOCTH M B POCTPAHCTRE. OIIK 6
35. CkasisipHO€ MTPOU3BEICHNE BEKTOPOB. YK'1
36. [IpsiMast Ha MIIOCKOCTH. YK 1
37. KpuBbie BTOPOro Mopsijika: OKpYKHOCTb; SJUTUIIC; THIIepOoJIa; mapadora. OIIK 6
38. IIpsimMas U MIIOCKOCTH B IPOCTPAHCTBE YK 1

6. YueOHO-MeTOIMUECKOEe M HH(POPMALIMOHHOE 00ecniedeHne TUCIUTITUHBI
a) OCHOBHasi JIMTepaTypa:

1. Beiciiasg matematuka : yaeOHuk / B.C. [llumaues. — M. : UHOPA-M, 2019. — 479 ¢. — (Bsic-
miee obpa3oBaHue). — www.dx.doi.org/10.12737/5394. - Pexum JIOCTYTIa:
http://znanium.com/catalog/product/990716

2. 3apayHuk mo BeiciIeid MmaTemaTuke : yueO.mocooue / B.C. [lIumaues. — 10-¢ u3x., crepeoTun. —
M.: HUH®PA-M, 2019. — 304 c. — (Beiciee oOpa3zoBanue). - Pexum pocryma:
http://znanium.com/catalog/product/986760

3. Boiciiag matematuka B 3 T. T. 1. IlnddepenunajbHoe U MHTErpajbHoe HCYMCIEHHE B 2 KH.
Kuwra 1 : yueOnuk nns akagemuueckoro Oakanaspuara / 5. C. Byrpos, C. M. Hukonbsckuit. — 7-¢
u3l., crep. — MockBa : U3parensctBo Opaiit, 2019. — 253 c. — (Cepus : bakanaBp. AkageMuye-
ckuit kypc). — ISBN 978-5-534-02148-6. — Texct : snexrponnsiii / 9bC FOpaiit [caiiT]. — URL:
https://urait.ru/book/vysshaya-matematika-v-3-t-t-1-differencialnoe-i-integralnoe-ischislenie-v-2-kn-
kniga-1-437223

4. Boiciiast MateMaTtuka B 3 T. T. 2. Dj1eMeHTHI JIMHEHHOH ajnre0pbl U aHAJIUTHYECKOI reomMer-
puM : yuyeOHUK a5 akagemuyeckoro Oakanaspuata / 5. C. byrpos, C. M. Hukonbckuif. — 7-e u3f.,
crep. — Mocksa : UznatensctBo Opaiit, 2019. — 281 c. — (Cepus : bakanaBp. AkaneMHUuecKuit
kypc). — ISBN 978-5-534-03009-9. — Tekcr : snexkrponnsiii // OBC IOpaiit [caiit]. — URL:
https://urait.ru/book/vysshaya-matematika-v-3-t-t-2-elementy-lineynoy-algebry-i-analiticheskoy-
geometrii-431960

5. Beicmiasi Mmatematuka B 3 T. Tom 3. B 2 ku. Knaura 1. Auddepenunanbunie ypaBHenus. Kpar-
Hble HHTerpaJbl : ydeOHUK JUIsl akageMudeckoro O6axanaspuara / SI. C. byrpos, C. M. Hukonbckuid.
— 7-e u3n., crep. — Mocksa : UznatensctBo HOpaiit, 2019. — 288 ¢. — (Cepus : bakanaBp. Akaje-
muueckuit kypc). — ISBN 978-5-9916-8643-3. — Tekcr : snextponHsiii / ObC FOpaiit [caiiT]. —
URL: https://urait.ru/book/vysshaya-matematika-v-3-t-tom-3-v-2-kn-kniga-1-differencialnye-
uravneniya-kratnye-integraly-437221

6. Boiciiast MaTemaTuka. 3agauHuk: yueO.mocodue uist akagemudeckoro 6akamaspuara / 5. C. byr-
pos, C. M. Hukonsckuii. — Mocksa : M3garensctBo HOpai, 2019. — 192 c. — (Cepus : bakanasp.
Axanemuyeckwnii kype). — ISBN 978-5-9916-7568-0. — Texkcr : anexrponnsiit // OBC FOpaiit [caiiT].
— URL: https://urait.ru/book/vysshaya-matematika-zadachnik-433433

7. MaremaTtuka. 3agauu ¢ pemieHussMu B 2 4. Yacts 1 : ydeb.mocoOue i MPUKIAIHOTO Oaka-
nasBpuata / H. B. boromonoB. — 2-e u3n., ucnp. u gon. — Mocksa : M3natensctBo FOpaiit, 2019. —
439 c. — (Cepus : bakanasp. [Ipuxnamuoit kypc). — ISBN 978-5-534-07535-9. — Tekcer : 21eKTpoH-
ueiii // DBC HOpaiir [caiit]. — URL: https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-
chast-1-434387



http://znanium.com/catalog/product/990716
http://znanium.com/catalog/product/986760
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https://urait.ru/book/vysshaya-matematika-v-3-t-tom-3-v-2-kn-kniga-1-differencialnye-uravneniya-kratnye-integraly-437221
https://urait.ru/book/vysshaya-matematika-v-3-t-tom-3-v-2-kn-kniga-1-differencialnye-uravneniya-kratnye-integraly-437221
https://urait.ru/book/vysshaya-matematika-zadachnik-433433
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-434387
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-434387

8. Maremaruka. 3agaun ¢ pemeHusiMu B 2 4. Yactp 2 : yueG.mocobue sl MpUKIaIHOTO Oaka-
naBpuata / H. B. boromonoB. — 2-e u3n., ucrp. u gon. — Mocksa : U3garensctBo FOpaiit, 2019. —
320 c. — (Cepus : bakanasp. Ilpuxmagnoii kypc). — ISBN 978-5-534-07533-5. — TekcT : a5mekTpoH-
uelii // DBC HOpaiir [caiit]. — URL: https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-
chast-2-434390

9. Mauyauc, B. B. Beicimasi matemaTuka: ydeObHoe rnocobue mis By3oB/ B. B. Mauynuc. — 5-¢
u3a., nepepad. u gomn. — Mocksa : M3parensctBo FOpaiit, 2020. — 306 ¢. — (Briciee oOpa3oBa-
nue). — ISBN 978-5-534-01277-4. — Tekcr : osnekrponusii // DBC IOpa#t [caiiT]. —

URL.: https://urait.ru/bcode/452192.
0) 10MOJIHUTE/IbHASA JIUTepaTypa

1. Kypc BbiciIeii MAaTeMaTHKH J1JIs1 IKOHOMUCTOB : yueOHuk / mox pexa. P.B. CarutoBa. — M. : UH-
®PA-M, 2019. — 647 c. — (Bricmiee oopa3oBanue: bakanaspuar). —
www.dx.doi.org/10.12737/13680. - Pexxum nocryma: http://znanium.com/catalog/product/989794
2.Bruicmias matemaTuka: Yueonuk / Posoa E.A., JIamukoB A.C., Cetbko E.A. - MH.:Briiinias
mkona, 2018. - 398 c¢.: ISBN 978-985-06-2838-1 - Pexxum gocryma:
http://znanium.com/catalog/product/1012700

3.Boicimias maremaTuka: Yueouuk / Pxxesckuii C.B. - M.:HUL] UHDPA-M, 2018. - 814 c.: 60x90
1/16. - (Bricuiee oopazosanue) ISBN 978-5-16-107481-7 (online) - Pexxum focryma:
http://znanium.com/catalog/product/1014067

4. Bpicmiasi MaTemaTuka. [Ipakrukym : yue6.mocodue / .I'. JIypwe, T.I1. ®ynTukosa. — M. : By-
3oBckuid yueOnuk : UHOPA-M, 2018. — 160 c. - Pexxum nocryma:
http://znanium.com/catalog/product/935333

B) NporpamMmMHoe odecrieyenne 1 UHTepHeT-pecypcehl:

JIutieH3MOHHOE TIporpaMMHoe obecnieueHue: Oneparronnas cucrema Windows.
JIunensnonnoe nmporpammuoe odecreucaue: Microsoft Office.

Hpo¢eccuonaﬂbuble Oa3zvl OaHHbIX U un¢opmauuonnble CRpaeovUHble CUCHIEMDB

Poccuiickuit unaexc HayuHoro uutupoBanust (PVHILI), nnatdopma Elibrary: HamumonanbHas
uH(pOpMaIIMOHHO-aHATIMTHYECKas ciucTemMa. Asipec poctymna: http://elibrary.ru/project risc.asp

'APAHT. HudopManmoHHO-TIpaBOBOI mopTan [DIEKTpPOHHBIA pecypcl.— Anpec AOCTyma:
http://www.garant.ru

Scopus:pedepatuBHO-OubIMOrpaduueckas 0aza HayyHbIX MyOJUKAUI U HUTUPOBAaHUA. AJpec
noctyna: http://www.scopus.com

WebofScienceCoreCollection: pedeparuBro-oubmrorpapuueckas 6a3a TaHHBIX HAYYHOTO IH-
THPOBaHUS (QHAIUTHYECKAass W MUTAaTHAs 0a3a MaHHBIX JKYPHAJIBHBIX CTATei). Alpec IOCTy-
na:http://isiknowledge.com

MathSciNet: uadopmarmonno-oubmmorpadguueckass u pedeparuBHas 0a3a JaHHBIX MO MaTe-
MaTHKe, B T.4. [PUKIAJAHOA MareMaTHKe W CTaTUCTUKE. OICKTPOHHAs BepCHUs
MathematicalReviews. Anpec nocryma:http://www.ams.org/mathscinet



https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-434390
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-434390
https://urait.ru/bcode/452192
http://znanium.com/catalog/product/989794
http://znanium.com/catalog/product/1012700
http://znanium.com/catalog/product/1014067
http://znanium.com/catalog/product/935333
http://elibrary.ru/project_risc.asp
file:///F:/1.%20Методические%20материалы,%20шаблоны%20к%20РПД%20и%20ФОС/2019%20ФГОС%203++/www.garant.ru
http://www.scopus.com/
http://isiknowledge.com/
http://www.ams.org/mathscinet

Math-Net.Ru: Ob6mepoccuiickuit MaTeMaTHYeCKHUI noprai.Axpec JOCTYyTIA:
http://www.mathnet.ru/

C60600H0 pacnpocmpansemoe npozpammuoe obecneuenue:

nporpamMuoe obecrnieucHue LibreOffice;
nporpamMMuoe obecrieucHre YandexBrowser;

Inekmponnvle OudIUOMEUHBIE CUCHEMbL U OUOTUOMEKU .

DnekTpoHHas Oubimoreunas cucrema "Jlans" https://e.lanbook.com/

OnekrponHas Oubnanoreynas cucrema "Koncynbrant crynenra'http://www.studentlibrary.ru/
OnekrponHas Oubiauorevnas cucrema "HOpaiit"http://www.urait.ru/ebs

DJekTpoHHas OubimorevHas cucrema "Znanium" http://znanium.com/
DeKTpoHHO-0MOIMOoTeuHast cucteMa Y HuBepcureTckas oudanorekaONLINEttp:/biblioclub.ru/

®dyunamenranpHas oubdmmorexka HHI'Y www.lib.unn.ru/
Caiit 6ubmmorexu Apsamacckoro ¢pwmana HHI'Y. — Anpec nocrymna: lib.arz.unn.ru

Pecypc «MaccoBble OTKpbIThIE OHIAHH-Kypchl Huxkeropoackoro yuusepcurera um. H.W. Jlo-
OaueBckoroy https://mooc.unn.ru/

[Topran «CoBpemennas uugponas odpazoBarenbHas cpena Poccuiickoit enepannn»
https://online.edu.ru/public/promo

7. MaTepuaibHO-TeXHHYECKOe o0ecnieyeHne JTUCHUNINMHBI (MOLYJI51)

[ToMenieHust MPEACTABISAIOT COOOW y4eOHBIE ayTUTOPHUU JUIS TPOBENEHHUS y4eOHBIX 3aHATHH,
IPEJYCMOTPEHHBIX IIPOrpaMMOil, OCHaIlEeHHbIE 000pYJOBAaHUEM U TEXHUYECKUMH CPEICTBAMU 00yde-
HUs:(HOYTOYK, IPOEKTOp, IKpaH).

[Tomermienust U1si caMOCTOSATENIBHOW pabOThl 00YYAIOIIUXCs OCHAIIEHbl KOMIBIOTEPHOW TEXHH-
KOH C BO3MOKHOCTBIO MOAKIIOYEHUSI K ceTU VIHTepHET U oOecreyeHbl JOCTYIIOM B 3JIEKTPOHHYIO MH-
¢dopmanroHHO-00pa3oBarenbHyto cpeny HHI'Y.


http://www.mathnet.ru/supplement/announcements/mianjournalsesubscr2019.phtml
http://www.mathnet.ru/
https://e.lanbook.com/
http://www.studentlibrary.ru/
http://www.urait.ru/ebs
http://znanium.com/
http://biblioclub.ru/

[Iporpamma gucuuiuinHel MaTeMaTHKa COCTaBlIeHAa B COOTBETCTBUU C 00pa30BaTEIbHBIM CTaHIap-
oM BeIciiero oopaszoBanus (OC HHI'Y) GakanaBpuar mo HanpasieHuro moaroroBku 09.03.03 [puknan-
Hast uHopmaruka (npukaz HHI'Y ot 17.05.2023 roga Ne 06.49-04-0214/23).

ABTOpP(BI):
K.m.H., moueHt Atpomenko C.A.

Penenzent (b1):
K.I.H., JJOLIEHT Hecrepoga JLIO.

Kadenpa maremaruku, Gpu3nku 1 UHHOPMATHKH
J.ILH., JOLIEHT ®pouios 1.B.
[Tporpamma oo0peHa Ha 3aceaHuu MeToIn4YecKoi komuccnu ot 24.05.2023 rona, mporokon Ne 5
IIpencenatens MK (akynbTeTa €CTECTBEHHBIX U MATEMaTUYECKUX HAYK
K.[I.H., JOLCHT Bomoaun A.M.

[1.6. a) COI'JTACOBAHO:

3aBeayromuii OndIuOTEKOM ®enoceeBa T.A.
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