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1. Kparkas xapakTepucTHKA JHCHUIIUHBI (MOAYJIs1)

PabGouass mporpamma maucuuruabel (Moayis) «Maremaruueckuit ananu3 |l. OcHoBHOM
Kypc» COCTaBlieHa B COOTBETCTBUU C (peiepalibHbIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM
CTaH/IapTOM BBICIIETO 0Opa3zoBaHus — OakanaBpuar no cnenuansHoctu 02.03.01 MaTtemaruka u
KOMIIBIOTEpHBIE HayKH, Tpoduiib PazpaboTka, yTBep>KISHHbIN IPUKa30M MUHHUCTEPCTBA HAYKH U
BeIciero oOpasoBanust Poccuiickoit deneparu Ne 807 ot 23.08.2017 roxa.

N3yuenune nucuuminael (Moayns) «Matematudeckuii aHanu3 |1. OCHOBHOM Kype» SBIISIETCS
OCHOBOM ISl MHOTHX APYTMX MAaTEMaTUUYECKUX JUCLUIUIMH U HAYYHBIX HAIMlpaBiICHUM, BKIIIOUas
bu3KKy, 5JKOHOMUKY U UHKEHEpHbIe HayKu. JlucuuIiinHa (MOAY/b) pa3BUBACT AaHATTUTUYECKOE U
KPUTUYECKOE MBIIUICHUE, YTO SIBJISIETCS BaXKHBIM HABBIKOM JUIsI PEIICHUS CIIOXHBIX 3a7ad B
pa3InuHbIX cdepax.

MecTo AMCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl
Hacrosimas nucuunianHa (Moayiib) BKIOYEHA B Y4EOHBIH J1aH 110 POrpaMMe HOArOTOBKU
OakanaBpuata mo HampasieHuto 02.03.01 MartemaTtuka U KOMIIBIOTEpHBIE HAYKU, MPOQPHIIH
Pa3paboTka u BXoauT B 00s13aTeNbHYIO YacTh biioka 1, kak AUCHUIUIMHA 110 BEIOODY.
Jucuumumza (MOIysIb) U3ydaeTcs Ha 1 Kypce Bo 2 cemecTpe.

Heab wu3yyeHHs AUCHUIUIMHBI (MOAYJs): B (OPMHPOBAHWHU TIIYOOKOTO MOHUMAHHUS
IPEJIEeNIOB, HEMPEPHIBHOCTH, TPOU3BOIHBIX U HHTETPAJIOB, a TAKXKE MX IPUMEHEHUS B PA3IUUHBIX
00JacTsSIX HayKH U TEXHUKHU.

3agauu u3y4eHust JMCUUILIMHBI (MOIYJIS):

— ocBoeHue mpenenoB u HempepbiBHOCTH B mpoctpancTBe \(\mathbb{R}"n\) u wux
000011IeHMI;

— 3HaHHUE YaCTHBIX NPOU3BOJHBIX, I'PAJUEHTOB;

— TIOHMMaHHEe CTPYKTYpPbI KPaTHBIX UHTETPAJIOB;

— 3HanHue pana Tennopa;

— IpUMEHEHHE MOHATUI HeNpPEepbIBHOCTH JUIS aHAIN3a (QYHKINMT;

— BBIYMCJIEHUE YACTHBIX MPOU3BOJHBIX U I'PAIUEHTOB, HCIIOJIB30BaHNE MATPUILIBI SIK0OH;

— BBIUUCIJIEHUE KPATHBIX HHTETPAJIOB U MPUMEHEHHUE (POpMYIT 1711 YIPOILEHUS pacuéToB;

— nuddepeHmpoBaHne CIOXKHBIX (PYHKINN U UHTEPIPETalUs X CBOICTB;

— TpuMeHeHHe MHOXHTeNel Jlarpanka s HaX0KICHUS IKCTPEMYMOB;

— HCIOJIb30BaHUE KOOPIAMHATHBIX MpeoOpa30oBaHUi sl BBIYMCIIEHUS HHTETPAJIOB.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IPOBE/ICHUH Y4EOHBIX 3aHATUH B (popMe KOHTAKTHON paboThl 00YYarOLIMXCS € IeJarornd4ecKUMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus Conep:xaHue KOMIeTeHITHH Nuauxkarop IlepeyeHb MJIAHUPYEMBIX
KOMTIETeHIIN T pe3yJbTaTOB 00y4eHHsI M0
AUCHMIJIMHE (MOTYJIIO)
OIIK-1. Crioco0OeH KOHCYJIbTUPOBATh U OIIK-1.1. 3HaeT OCHOBHBIE KOHIICIIINU U
UCTIOJIb30BaTh TEOPHH B 00JIACTH
(byHaaMeHTaIbHbIC 3HAHHS B MaTeMaTHYEeCKOTO aHAIN3a U
001acTH MaTeMaTHYECKOTO CMEXHBIX JUCIUIUINH; METOJIbI H
aHalm3a, KOMILIEKCHOTO U TIOJTXOJTbI, KCTIONIb3yeMbIC B
(YHKIIMOHAIEHOTO aHaJH3a Pa3IMYHBIX 00JIACTSIX
anreOpbl, aHATUTUIECKOM MaTEeMaTHKH
reoMeTpud, mupHepeHInaATbHON OIIK-1.2. YMeeT mpuMeHSITh
TEOMETPHH U TOTOJIOTHH, MaTeMaTHYECKHE METOIbI IS
I QepeHInaTBHBIX yPaBHEHUH, pelnIeHus mpoQecCHOHATEHBIX
JIUCKPETHON MaTeMaTUKH U 3a7a4
MaTeMaTHYECKOH JIOTUKH, TEOPUH OIIK-1.3. MMeeT npakTH4ECKUH OIBIT
BEPOSITHOCTEN, MATEMaTUUECKOM pa3paboTKHU U pean3alus
CTATUCTUKH M CITy4allHbIX MaTeMaTHYECKUX MOJIENeH B
MPOIIECCOB, YUCICHHBIX METOJIOB, npoheCcCHOHATBHON
TEOPETUICCKON MEXaHUKH B JIeSITeTIbHOCTH
npoheCcCUOHATBHON
JeSITeTbHOCTH
IK-1. CriocobeH popmynnpoBath IK-1.1. 3HaeT METOBI U MMOAXOBI K
3aJaui ¢ MaTeMaTHYECKON (bOopMyJIUPOBAHMIO 33]1a4, a TAKKE
TOYHOCTHIO, 000CHOBEIBATH OCHOBHbIC MTPUHIIUIIBI
YTBEPKICHUS CTPOTO H MaTeMaTHYECKOTO
aHAITU3UPOBATH TOTYUCHHBIC JIOKa3aTeNbCTRA U aHAIM3a
pe3yibTaThl B 00JIaCcTH pe3yIbTATOB.
MaTE€MaTUKU U KOMITBIOTEPHBIX [K-1.2. ‘YMeeT KOPPEKTHO CTaBUTh U
HayK (bopMyupoOBaTh MaTEMaTHYCCKHE
3aj1a4u, IPUMEHSTh CTPOTHE
METOJBI JOKa3aTeNbCTBA U
aHAM3UPOBATH TIOTyUYEHHEIC
pe3yIIbTATHI.
I1K-1.3. HmeeT onbIT paboOTHI ¢ 3aauaMu
B 00J1acTH MaTEMaTHUKH U
KOMITBIOTEPHBIX HAYK, BKIFOUAs
NPUMEHEHNE MaTeMaTHYECKUX
METOJIOB JIJIsl pELICHUS
MPaKTHYECKUX 33134
[1K-3. Cnioco0OeH MpUMEHSTh METOBI T1K-3.1. 3HAeT OCHOBHBIE METOIBI
MaTEMATHYECKOTO U MaTEMATUIECKOTO 1
aJCOPUTMHUYECKOTO AJTOPUTMUYECKOTO
MOJIEJIMPOBAHUS [T PEIIEHUS MOJICIIMPOBAHUS, a TAKXKE UX
KaK TEOPETUYECKUX, TaK U MIPUMEHEHUE [JIS1 PELIEHUS
MPAKTHYECKUX 33/1a4 B PAMKax TEOPETUYECKUX U MTPUKIIATHBIX
npodeccCuoHaNBHOM 3ajau
NeATeTLHOCTH ITK-3.2. YMeeT NIpUMEHATh METO/bI

MATEMaTH4YICCKOIo u
AITOPUTMHUYCCKOTI'O
MOACIIMPOBAHUSA JJI aHAJIN3a U
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peLICHUs Pa3IMYHbIX 3a7a4 B
00J1aCTH MaTeMaTUKU U
KOMITBIOTEPHBIX HAyK

[K-3.3.

Nmeet onbIT UCTIOIB30BAHUS
METOJI0OB MaT€MaTU4YeCKOro U
AITOPUTMHUYECKOTO
MOJIETTUPOBAHUS IIPU PELICHUU
TEOPETHUECKUX U MPUKIIATHBIX
3aja4 B rpodeccuoHanbHO
JIeATEIbHOCTH
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
| Ounas ghopma
HaumeHnoBanue KonTakTHas pabdora TKY
pa3gena THCHUILIMHBI Jlexkuuu Cemunap (Texymui
(Moxyast) CKHe KoHTpOIIE CamocrosiTes1b KOHTPOJIb
(npakTn Hasi paboTa ycneBaeMoCTH)
yecKue
3aHATHA)

1 [IpocTpancTBo R”n. 20 20 22 JlomanHee 3aaHue
DyYHKIUHU B Konnoksuym
npocTpaHcTse R n

2 VYcnosHas u 20 20 22 Jlomaminee 3aganue
Oe3yciioBHas Konrponbnas
ONTAMM3ALINA pabota

3 HHTerpaibt 20 20 20 Jlomaninee 3aganue

KonTponbphas
pabota
IK3amen 6
Hmozo: 60 60 6 64

O6vem oucyuniunst (Mo0y/s) 190

(6 ax. u.)

O6vem Ooucyuniunvt (MoOyasn) 5

(6 3au. eo.)

4. Copepxanue IMCUUILTHHBI (MOXYJIA)
Nen/m HanMmenoBanue pasgea Conepxanue TUCHUNIHHBI (MOYJIs1) IO TeMaM
AUCIHUNJIMHBI (MOYJIs1)
1 [MpoctpancTBo R*n. ®ynkumu B | HenpepeiBHOCTD dhyHKuumi. [Ipenen yHKImii 1 3aMedaTesbHbIE

npoctpaHcTBe R”n

npenensl. CpaBHenue GpyHkuuid. CBoHCTBa (YHKILMHI, HENPEPBIBHBIX
Ha oTpe3ke UncnoBble NOCIeA0BAaTEIbHOCTH U UX CBOWCTBA. [penersl
MIOCIIEAOBATEIBHOCTEN

2 VYcnoBHast u 6e3ycioBHas [MpousBoanble U AU GepeHITHaNbl BRICIINX MOPIKOB. TeopeMbl o
ONTHMHU3ALUSA cpenneM. [Ipasmito Jlonurans. BeImykinocTs 1 3a1a4i ONTUMH3ALNN.
®opmyna Telnopa. [lpumenenne npou3BOAHON K UCCIEIOBAHUIO
GyHKIMIA
3 NHTerpansl Omnpenenenre u CBOMCTBa MPOM3BOAHOM. ['eoMeTpruueckuii u

MPAKTUUECKUH CMBICI TPOM3BOAHOM. [lapamMeTprueckue u HesIBHbIE
¢bynknun. Haxoxienue ux Npou3BOIHBIX
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTpaHsIEeMOro IMPOTPaMMHOTO O0ECHEeYeHHs, BKJIIOYas TPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHMBEPCUTETa. OJTH CHUCTEMBI IIPEIOCTAaBISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnosnasa tumepamypa:

1. Unbun, B. A. Marematuueckuit ananu3 B 2 4. Yacts 1 B 2 ku. Knura 1 : yueOnuk amns
By30B / B. A. Wnbun, B. A. Canopanunii, b. X. CennoB. — 4-¢ u3., nepepad. u gon. — MockBa
: U3natensctBO FOpaiit, 2025. — 324 ¢. — (Bricmiee o6pa3oBanue). — ISBN 978-5-534-07067-
5. — Teker : snextponnsiii // OOpaszoBarenbHas 1uiargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/562115.

2. Unbun, B. A. Matemarnueckuii ananu3 B 2 4. Yacte 1 B 2 kH. Knura 2 : yueOHUK 11
By30B / B. A. Wnbun, B. A. Canopanunii, b. X. CennoB. — 4-¢ u3., nepepad. u gon. — MockBa
: UsparensctBo KOpaiit, 2025. — 315 c. — (Briciee o6pa3oBanue). — ISBN 978-5-534-07069-
9. — Tekcer : snektponnsiii // OOpaszoBarenbHas tiarpopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/562116.

Jlononnumensnan numepamypa:
3. Kankaera, JI. C. MaremaTudecknii aHaJM3: TEOpHs mpeneios, nuddepeHmaibaoe

ucuucienue : yueOHuk ans By3oB / JI. C. KankaeBa. — 2-e u3n., ucnp. u gon. — Mocksa :
NznatenberBo FOpaiit, 2025. — 246 ¢. — (Briciiee oOpa3osanue). — ISBN 978-5-534-04898-8.
— Teker : osnextpoHHbii // OOpa3oBarenpHas miatgopma IOpaiitr [caifitr]. — URL:

https://urait.ru/bcode/563592.

4. HukutuH, A. A. MareMaTHueckuil aHaiu3. YTIIyOlIeHHBIH KypcC | Y4€OHUK U TPAKTUKYM
1utst By30B / A. A. Hukurtun, B. B. ®omuueB. — 2-e u3f., ucnp. u gon. — Mocksa : 31areascTBo
FOpaiit, 2025. — 456 c. — (Boicuiee obpazoBanue). — ISBN 978-5-534-19274-2. — Texkcr :
anekTpoHHsld  //  OOpazoBatenpHass  miatdgopma  IOpaitr  [caiit]. —  URL:
https://urait.ru/bcode/560461.

6. MaTepuaabHO-TEXHHYECKOE 00ecTeyeHne

VYHUBEpCUTET pacmojaraeT MaTepHalbHO-TEXHHYECKOH 0a30if, COOTBETCTBYIOLIEH
JEMCTBYIOIINM MTPOTHBOITOKAPHBIM TPAaBUJIaM U HOPMaM M 00ECIIeYMBAIOIIEH IPOBEIEHUE BCEX
BUJOB JUCUUIUIMHAPHOW M MEXIUCIUIUIMHAPHON TOATOTOBKH, IMPAKTUYECKOW M Hay4dHO-
HCCJIEIOBATENIBCKOM paboT 00ydarouxcsl, IPeayCMOTPEHHBIX YU€OHBIM MJIAHOM.

[Tomerienust, KOTOpPbIE MPEICTABIISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKIIMOHHOTO  THUIMA, 3aHATHH CEMHHApCKOro (NPaKTUYEeCKOTO0) THIA, TPYNIOBBIX W
WH/IMBUYAJIbHBIX KOHCYJbTAIUH, TEKYIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalllH, a TaKKe
MIOMEIICHUS IS CAMOCTOSATEBHOM paObOTHl U MTOMEIICHUS IS XpaHEHHUS U MPO(YUITAKTHIECKOTO
oOciy>)xuBaHus yueOHOro obopynoBanus. IlomeneHnsl yKOMIUIEKTOBAHbI CIIEUATN3UPOBAHHON
MeOeTbI0 U TEXHWYECKHMHU CPEICTBAMH OOYUYEHHsI, CITY)KAIIUMH JUIsI TIPEICTABICHUST YIeOHOM
uHpopManuu OOJBIION ayTUTOPHH.

N3yuenne quciumiInHbl (MOIYIs1) 00eCIeYnBaeTCs B YYCOHBIX ayIUTOPHSIX, OCHAIIICHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMIIbIOTEPHOW TEXHUKOM;
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https://urait.ru/bcode/562115
https://urait.ru/bcode/562116
https://urait.ru/bcode/563592
https://urait.ru/bcode/560461

— CIeNHaTu3UPOBAHHBIM 000PYIOBAaHHEM, BKIIIOUAs JEMOHCTPAIMOHHOE 000pyIOBaHHE.

[TomemeHust U1 CAMOCTOSTEIBHOM paOOTHI 00YUAIOIIMXCSI, B TOM YHCIIE IPUCTIOCOOTICHHBIS
JUIS. MUCHOJIb30BaHUSl WHBAJIUJAMHM W JIMIIAMU C OTPAHUYCHHBIMM BO3MOXKHOCTSMHU 370pPOBbS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
obecrieueHreM JOCTyna K B JJIGKTPOHHYIO HH(OPMAIMOHHO-00Pa30BaTEIbHYIO  Cpeay
YHusepcurera.

OO0yyarmumMcs MPeaoCTaBIsgeTCs JOCTyn (B TOM 4YHCIE YAAJICHHBIH) K pecypcam
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTH «HTepHET», JIEKTPOHHBIM pecypcaMm (B TOM
YUCJIE JJIGKTPOHHBIM OMOJMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MpOdeCcCHOHATBHBIM 0Oa3aM
JTAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CUCTEMAaM):

Ne HaunmMeHoBaHue noprasna Ccpbuika
(M3naHus, Kypca, 1I0KyMeHTa)
1. | Hayunas snextponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OoubIMoTeKa
2. Basa gausbix mus | T-cnienuanucTos https://habr.com
3. | ba3a mannbIx ScienceDirect https://www.sciencedirect.com
4. | OdurnmansHbpIi caiT MUHHCTEPCTBA HAYKH H https://minobrnauki.gov.ru/

BEICIIIEro oopasoBanus Poccutickoit @eneparuu

5. | ®enepanbheiii moprai «Poccuiickoe oopazosanue" | https://www.edu.ru/

6. | Mudopmanuonnas cucrema "Eannoe okHo nocryma | http://window.edu.ru/
K 00pa3oBaTeNbHBIM pecypcam"

7. | Enunas xomnekuums nudposix oOpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®denepanbHblii IEHTP HHPOPMALIMOHHO - http://fcior.edu.ru/
00pa3oBaTelbHBIX PECypPCOB

[lepeuenr WH(OPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHUH
00pa3oBaTeNbHOIO MpoIiecca 1Mo AUCIUTUINHE (MOIYJI0), B TOM YUCIIE KOMIUIEKT JTUIIEH3MOHHOTO
NpPOrpaMMHOTO  OOecleyeHus, COBpPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMaLMOHHbBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmue 110 IIpounsBoacTBo JInnen3nonnoe / cB000HO

pacnpocTpaHsieMoe

OnepaioHHbIe CHCTEMbI:

Microsoft Imagine (Windows Client, Server) | sapy6exmtoe | nuuensnonHOE

Bpay3sepbI:

Slupexc.bpaysep OTEUYECTBEHHOE | CBOOOJHO PaclpoCTpaHsIeMoe

Google Chrome 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe

OducHble NPUTOKEHHUS:

Microsoft Imagine (Visio, OneNote) 3apy0ekHOoe JIMLIEH3UOHHOE

TeXstudio 3apyOexHoe cBOOOJIHO pacnpocTpaHsieMoe

Adobe Acrobat Reader 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe

IporpammHoe o0ecneueHne 1Jisl IJIAHUPOBAHUS H Y4eTa BPeMEHH:

Toggle app | 3apy0OeKHOe | CBOOOJTHO pacIpoCTpaHsIeMoe

CucTeMBbl YHpaBJeHHsI MPOEKTAMM:

Microsoft Imagine (Project) | sapy6exnoe | nmriensnonnoe

Cucrembl ynpasJieHus1 6a3aMH TaHHBIX:

Microsoft Imagine (SQL Server) | 3apy6exHoe | nuuensuonHOe

Cucrtembl pesepBHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | sapy6exnoe | nmriensnonHoe

CrpaBo4YHO-NIPaBOBbIE CHCTEMBbI:

KoncynbranTllinroc: cripaBoOYHO-TIpaBOBast OTEYECTBEHHOE | JIMIEH3HOHHOE

cucTeMa
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CpencrBa aHTMBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security mist 6usnaeca OTE€YECTBEHHOE | JUIIEH3HOHHOE
Crampmaprasii Russian Edition

Cpensl pa3padoTKm:

Visual Studio Code 3apy0exHoe CBOOOIHO pacpOCTPaHIEMOe
Bash (Unix shell) 3apy0eIKHOE CBOOOJIHO pacIpoOCTpaHIEMOE
Anaconda 3apy0OeKHOE CBOOOJTHO pacIpoCTpaHsIeMOe
Robotic Operating System 3apy0exKHOE CcBOOOHO pacIpOCTPaAHIEMOE
CopelliaSim 3apyOeKHOe CBOOOJIHO pacrpocTpaHsieMoe
Google Colaboratory 3apy0exHoe CBOOOIHO pacpOCTPaHIEMOe
IlakeThl NPOrpaMMHBIX CPEICTB M OMOJIHOTEK:

AutoPsy 3apy0OeKHOE CBOOOJTHO pacIpoCTpaHsIEeMOe
Interactive Disassembler (IDA) 3apyOexKHOE CBOOOJIHO pacnpocTpaHsIeMOe
Cucrtembl ynpapjeHusi onéanorpagudeckoii HHpopManueii:

Zotero | 3apyOeKHOE | CcBOOOJIHO pacnpocTpaHsIeMOe
CepBuchl U C1yKOBbI:

Bind 3apy0eKHOE CcBOOOJHO pacIpOCTPAHIEMOE
Docker 3apyOexKHOE CBOOOJIHO pacnpocTpaHsIeMOe

7. MeTtoanuyeckue u OlleHOYHbIE MATEPUAJIBI
MeToanyeckue yKazaHHus I 00y4aIOMIUXCS 110 OCBOCHUIO TUCHUIIIMHBI (MOIYJIA)

B mpouecce nzyuenus aucuuiuivebl (Moayns) «Marematudeckuil ananu3 II. OcHoBHOM
Kypc» B PaMKax TEKYILIEro KOHTPOJIsI yCIIEBAeMOCTH UCIIOJIb3YIOTCS TaKKUe BUJIbl yUeOHOH paboThI,
KaK JIEKI[1$1, KOJUIOKBUYM, KOHTPOJIbHBIE pa0OThI U JOMAILIHUE 33/IaHUs, @ TAK)KE PA3JIMUHbIE BUIbI
CaMOCTOSITENIbHOW paboThl OOyyaromuxcsl MO 3aJaHHI0 TpernojaBaTeNs, HalpaBJIeHHbIE Ha
pa3BUTHE  HABBIKOB  NPO(ECCHOHANBHOM  JIEKCHKH,  3aKpelyieHue  MPaKTHYEeCKHX
npo¢eCCHOHATBHBIX KOMIIETEHIIMH, TOOIIPEHNE HHUIMATHB.

Jlexyus — cHUCTEMaTHYeCKOe, TOCIENOBATEIFHOE, MOHOJOTHUYECKOE  H3JI0KEHHUE
nmpenoaaBareneM y4eOHOro MaTepuana, Kak MpaBuio, TEOPETUUECKOTO XapaKTepa.

B mpomecce neknuii peKOMEHIyeTCS BECTH KOHCIICKT JIEKIIUNA: KPaTKO M CXEMaTHIHO
¢dbuKkcUpoBaTh OCHOBHBIC WJIEH, BBIBOJBI M OOOOIICHMS JICKIIMH; BBIICNSTH Ba)KHBIE MBICIH,
KITIOYEBBIC CJIOBAa M TEPMHHBI. HEoOXOIMMO OTMETHTHh BOMPOCHI WM MaTepUANbI, KOTOPHIC
BBI3BIBAIOT 3aTPYAHEHHUS, U TIOMBITAThCS HAWTH OTBETHI B PEKOMEHJI0BAaHHOW nmuTepatype. Eciu
pa3o0parbcsi B Marepuaie HE yHaercs, cieayeT chOopMyIHpoBaTh BOMPOC U 3adaTh €ro
MPenoAaBaTeNo Ha KOHCYIbTAlUU UM BO BPeMsI CEMUHAPCKOTO (ITPAKTHYECKOT0) 3aHATHSI.

KOﬂJlOK@uyM — YCTHBIC OTBCTHI Ha BOITPOCHI, CIMCOK KOTOPBIX M3BECTCH CTYJICHTY 3apaHEc,

B nmponecce IMOATOTOBKU K KOJUIOKBUYMY HCO6XOI[I/IMO MMpOaHAJIN3UPOBATH y‘Ie6HBIe
MaTc€pHralibl, O3HAKOMUBIINCH C JICKIUAMU, y‘Ie6HI/IKaMI/I U JONOJHUTCIBHBIMU HMCTOYHHMKaMMH,
AKICHTHUPYSA BHUMAHUC Ha KIHOYCBBIX TCEMax. P CKOMCHAYCTCA CO3J4aThb CTPYKTYPHPOBAHHBIC
KOHCIICKTBI, BBIACIAA OCHOBHBIC HJIC€HU, TCPMUHEBI 1 CbOpMy.TIBI.

Homawmnee 3a0anue — HaboOp 3a/1a4 O TEMaM HEJIENH.

[Ipu pabore Haj MAOMAlIHUMM 33JaHUSIMU BaKHO BHUMATENIbHO O3HAKOMHTHCS C
TpeOOBaHUSAMHU U CPOKAMU BBINIOJIHEHUs. PexoMeHayeTcs pa30uBaTh 3aJaHusl Ha STalbl, YTOOBI
n30exarb NEperpy3kd U Jydlle yCBOUTh Marepual. lcronb3oBaTh pa3ivyuHble HUCTOYHUKU
uHpOpMalKK, BKIIIOYasi yueOHUKH U OHJIaWH-PECypChl, Ui 6osee IiTy00Koro MOHUMAaHUS TEMBI.

Koumponwvhasa paboma — nucbMeHHas paboTa ¢ HA0OpOM 3a]1a4, KOTOPbIE HY>)KHO PEIIUTh 3a
OTPAaHUYEHHOE BpEMs.
[{enb KOHTPOJIBHOM PabOTHI - MOTYYUTH CHEIHMATbHbIE 3HAHUS 110 OAHON UM HECKOJIbKUM
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TeMaM JUCUHUIUIMHBI (MOAYJIS) U MPOJEMOHCTPUPOBATH HABBIKH UX MPAKTUYECKOTO MPUMEHEHHUSI.

Camocmosmenvnaa paboma — paboTa CTYJCHTOB, HAINpaBICHHAs Ha YIIIYOJECHHOE
U3y4EHHE OTJEIIbHBIX TEM M BOIPOCOB YICOHOW JUCIUTUTMHBI (MOIYIIS).

B nporiecce camocTosTeNNbHON pabOThI CTYACHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BAaHHBIMU
MaTepHrajaMH [P MUHUMAIILHOM YYaCTHHU MPEToiaBaTelis. 3a1auul CTyICHTa BKIIOYAIOT paboTy
C KOHCIIEKTaMH JIeKIIui (00paboTKa TeKCTa), MIOBTOPHOE N3YUCHHE YUCOHBIX MATEPUAIIOB TUIAHOB
U TE3MCOB OTBETOB, U3YYCHHUE JOMOJHUTEIBHBIX TEM, BBITOIHEHHE YIeOHO-UCCIICAOBATEIBLCKUX
3aJJaHUN U IPYTOE.

CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4eHHsl M0 JUCHUILINHE (MOYJII0)

Kputepun nosyyenusi ypoBHsi M OlleHUBAHUA CPOPMUPOBAHHOCTH KOMIIETEHUHA 10O
aucuuuinnae (Moay/o) «Maremarudeckuii ananaus Il. OcHoBHOI Kype»

OueHuBaHue ypoBHSI YU4€OHBIX JOCTHKEHHUH, OOyUYaIOMMUXCA MO AUCIHUIUIMHE (MOIYJIIO),
OCYIIIECTBIISIETCS B BUE TEKYIIET0 KOHTPOJISl yCIIEBAEMOCTH U MTPOMEXKYTOUYHOM aTTeCTaIUH.

IIpomexyTouHasi aTTecTamusi 10 JUCHUIUIMHE (MOIYJIO) OCYIIECTBISeTCS B (popme
9K3aMeHa, Py STOM MPOBOAUTCS OIICHKA KOMITETCHIINA, C(HOPMUPOBAHHBIX IO TUCIUTLINHE.

Jnsi ouleHMBAHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEXKYTOYHOM aTTeCcTaluu
UCIIONIB3YETCs JlecATUOAIIbHAS IIIKalla OLIEHWBAHHUSA, KOTOpask COOTHOCUTCS C TPaJAWLMOHHOU
ATUOATIPHON MIKAIOHN CIEAYIOIUM 00pa3oM:

[ecatudannbuas IlarudanabHas OO0mas xapakTepuCTHKA pe3yJbTaTa 00y4eHus! 1o
OLleHKA OLICHKA AUCHHUILINHE (MOIY.II0)

10 OTtnuyno CTy,Z[eHT IOJIHOCTBIO BJIAACCT 3HAHUAMHU, H3JI0KCHHBIMU B

9 OTIUYHO pabodeii mporpamme, U TITyOOKO OCMBICISIET AUCHUTUTHHY. OH

) OTIMYHO CaMOCTOSITETIFHO U JIOTHYECKH TOCIIEIOBATEIHHO OTBEYAeT Ha
BCE€ BOIPOCHI, aKLEHTUPYs] BHUMaHHE HAa HauOoJiee BaXKHOM.
YMeer aHanM3MpOBaTh, CPaBHHUBAThH, KIACCU(UIMPOBATE,
0000IIaTh, KOHKPETU3UPOBATh H  CHCTEMAaTU3UPOBATH
W3yYCHHBIH MaTepuan, BBIAEISS KIIOUYEBbIE MOMEHTBHl H
yCTaHaBIMBas IMPUYMHHO-CIEICTBEHHBIE CBA3U. YeTko
(dbopMynupyeT  OTBETbl,  YBEpPEHHO  HHTEPIPETUPYET
pe3ynbTaThl aHAIM30B W JAPYTHUX HCCIEJOBAHUN, a Takxke
pemaer cioxkHble 3amadd. CTyIeHT XOpOoIIo 3HAKOM C
METOAAaMH UCCIIEAOBAHMS, HEOOXOAUMBIMH AJISl IPAKTUYECKOM
JEeSTEbHOCTH, U YMEET CBS3bIBATh TEOPETHUECKHE aCTIEKTHI

JHUCITUIIITHMHBI (MOI[YJ'I}I) C MMPAKTUYCCKUMMU 3aav4aMU.

XOpOH.IO CTy,Z[eHT 06J'Ia}.'LaCT S3HAaHUAMHA MPEAMETAa MOYTH B IMOJIHOM

6 Xopomo obbeMe paboueit mporpaMMBI M CAMOCTOSTEIHHO, TOTHISCKU
MOCJIe/IOBATENILHO U BCECTOPOHHE OTBEYAET Ha BCE BOTPOCHI,
aKUEHTUPYs] BHUMaHUEe Ha HanOoyee 3HaYMMBIX MOMEHTaX.
OH ymeeT aHAIM3UPOBaTh, CPABHUBATH, KIIACCU(PUITUPOBATH,
00001aTh, KOHKPETH3MpPOBaTb W  CHCTEMAaTU3UPOBATH
W3yUYSHHBI MaTepua, BBIIETSS ero KI04eBble acleKThl
yCcTaHaBIUBas MPUYHHHO-CIIC/ICTBEHHBIE CBSI3U.
dopMynupyeT CBOM OTBETHl, YBEPEHHO WHTEPIPETUPYET
pe3ysbTaThl aHAIN30B W JPYTHX HCCICIOBAaHUH, a TaKKe
pelIaeT CIIOKHBIE CUTYallMOHHbIE 3aadi. CTYICHT XOPOIIO

3HaKOM C MCTOJaMH HMCCIICOOBAHUI, HCO6XO,Z[I/IMI>IMI/I JJIsL
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JecarudamnbHas) IlsTudannbHas OO0mast xXapaKkTepucTHKA pe3y/abTaTa 00y4eHus 10
OLICHKA OLICHKA JucHMIInHe (MOIYJII0)
MPaKTUYeCKOW  JEATENILHOCTH, MW  YMEET  CBS3BIBATh
TEOPETUYECKUE AaCHEKThl IpeaMeTa C IPAKTUYECKUMHU
3aJlayaMu.
5 YnosnerBoputenbHo | CtyneHT oOsiagaeT 0a30BBIMHM 3HAHUSMHU MO AMCHUILIHHE
4 YV 10BIETBOPHTENHHO (Moxysro), HO HCIIBITHIBAET TPYOHOCTH pu
CaMOCTOSITEIIBHBIX OTBETaX M HCIOJB3YyeT HETOYHBIE
¢dbopmynupoBkUd. B xoie OTBETOB OH IOMycKaeT OMIMOKH,
Kacaromuecsi CyTH BompocoB. CTYIEHT CIOCOOEH pemaTh
TOJBKO caMble TMPOCTHIE 3aJadud M  BlaaeeT JIHIIb
MUHHMMAaJIbHBIM HA0OPOM METOJI0B UCCIICIOBAHMUS.
3 He cnan CryneHT He OBIajeNn 00s3aTeIbHBIM MUHIMYMOM 3HAHHA 110
He cman MIpeaMETY U HE MOXKET OTBETUTH HA BOIPOCHI, Ja)Ke€ €CIU
He cran npenojaBaTelab  3a7aeT  JOIMOJIHUTENbHbIE  HaBOASIINE
BOIIPOCHI.

Jucnumimna (Moaynb) «Maremarndeckuit ananus II. OcHOBHOM Kypc» OlieHHUBaeTCs
CJIEAYIOIIUM 00pa3oM:

AKTHBHOCTH Bec |KoanuecTBO Onucanmue
Jomamruwue 3aganus | 20% 14 Hab6op 3ama4 mo TeMaM HeaeH
KoHTpombsHbBIE 50% 2 [Mucermennas pabota ¢ HabOpoM 3a/1a4, KOTOPBIE HYKHO
paboTHI PEILIUTh 332 OrPAHHMYCHHOE BPEMS
KomnokBruym 30% 1 VYCTHBIE OTBETHI HA BOITPOCHI, CITUCOK KOTOPBIX U3BECTECH
CTYJICHTY 3apaHee

@opmyJia pacuyéTa UTOrOBO OLEHKM MO JMCHMILIMHE (MOAYa10) «MareMaTH4ecKuM

aHAaJIn3

Il. OcHoBHOII Kypc»:

«0,2x cpennee 3a gomMamHue 3amaHus + 0,5 X cpenHee

3a KOHTPOJIbHBIE paboThl + 0,3 X KOJUIOKBUYM).

Texkyumii KOHTPOJIb ycIeBAeMOCTH 00y4aKOIIUXCs M0 AUCHUIINHE (MOAYJII0)

IIpuMepHbIe TeMbI A/ KOJVIOKBUYMa

Tema «BekTop-byHKINN»
Onpenenenust

- Ilpenen BekTOp-PYHKIINU — ONpeAeTeHHE 2.

+ HenpepbpIBHOCTb BEKTOP-(PYHKIIMU — OIpEeieHue 3.
DopMyIUPOBKHU

- CBoiicTBa mpesesos, CBsI3aHHbIE ¢ apU(METHUECKUMH ONepanusiMu — Tteopema 1.

- HeoOxoaumoe U 10OCTaTOYHOE YCIIOBUE CYIIECTBOBAHHUSA Ipejiena BeKTOp-QpyHKINN —

Teopema 2.

- ColicTBa HENMPEPHIBHBIX BEKTOP-QYHKIUH, CBA3aHHBIE C apU(PMETHUECKUMHU
orepanusMu — Teopema 3.
JokazarenbcTBa
- CBoiicTBa mpesesos, CBsI3aHHbIE ¢ apU(METHUECKUMH ONepanusiMu — Tteopema 1.
- HeoOxonumoe U 10CTaTOYHOE YCJIOBHE CYLIECTBOBAHMS IIpejiesia BEKTOp-QyHKIIUN —

Teopema 2.

Tema «Muosxkectsa B R
Onpenenenust
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*
- g-okpectroctb Toukn X© €R" — onpenenenue 1.

- Tlpenen mocneoBarensHoCTH Touek B R — onpenenenne 3.
+ OrpaHn4eHHOEe MHOXECTBO — oIlpeieneHue 4.
- BHyTpeHHss TouKka — olpezeseHue O.
+ OTKpBITOE MHOXECTBO — OIIPEJIEIEHUE 5.
- Touka npUKOCHOBEHHS — omnpezencHue 6.
© 3aMbIKaHHE MHOXECTBA — OIpeeieHue /.
+ 3aMKHYTO€ MHO>KECTBO — OmpeieeHue 8.
- IlpenenbHas Touka — omnpeneneHue 9.
- I'pann4HbIe TOYKH, rpanuiia — omnpenenenue 10.
- M3onupoBaHHas Touka — omnpenenenue 11.
- JIuHeHO CBA3HOE MHOXKECTBO — orpeseneHue 12.
+ Obnacth — ompeaenenue 13.
- Kommakt — onpenenenue 14.
DopMyIUPOBKHU

- Teopema Bonbsuano — Beiiepmrrpacca 8 RM'— reopema 2.

- Kpurepuii Touku NPUKOCHOBEHUsSI — Teopema 3.

© 3aMbIKaHHE BCSIKOI'O MHOXKECTBA SIBIISIETCS] 3aMKHYThIM MHO>KECTBOM — Teopema 4.
 BHYTpeHHOCTH BCSIKOTO MHO>KECTBA SIBJISIETCSI OTKPBITHIM MHOKECTBOM — Teopema 4.

Hoka3zarenbcTBa
+ Kpurtepuii TOUYkd IPUKOCHOBEHHUST — Teopema 3.
' 33,MI)IKaHI/Ie BCAKOI'O MHOKECTBA SABJIICTCA 3aMKHYTBIM MHOKCCTBOM — TCOpEMa 4,
 BHYTpeHHOCTH BCSIKOT'O MHOYKECTBA ABJISICTCS OTKPBITHIM MHOXXECTBOM — Teopema 4
(MO)KHO COCJIaThCA Ha JICMMBbI, HYKHBIC AJIS1 1OKAa3aTCJIbCTBA, HC JOKA3bIBast I/IX).

Tema «IIpenen GyHKIMM MHOTHX EPEMEHHBIX)
Onpenenenust
- IIpenen pyHkunu (Mo COBOKYNMHOCTH) — ONPEENIeHUs S, 5.
- Ilpenen ¢pyHKIMU 11O MHOXKECTBY — OmpeziesieHue 6.
- IIpenen pyHkunu 1no HanpaBICHUIO — ONpeeNeHue /.
- IloBTOpHBIHN Ipenen — onpezaencHue 8.
DopMyIUPOBKHU
+ CBsI3b CyIIECTBOBaHUS MPEJEIIa M0 COBOKYITHOCTU M IIPENEIOB IO HAIPaBIECHUAM —
Teopema 1.

Tema «HenpepbIBHOCTh (YHKIIMHA MHOTHX MEPEMEHHBIX)
Onpenenenust
- HenpepbIBHOCTh (DYHKIIMA MHOTHX IEPEMEHHBIX B TOYKE IT0 MHOXKECTBY —
onpenaenenue 1.
DopMyIUPOBKHU
- Teopema 0 HETIPEPHIBHOCTU CIIOKHOM (YHKIIUH — Teopema 2.
- Teopema Beiiepmrpacca — Teopema 3.

Tema «luddepenunpoBanne GpyHKINN HECKOIBKUX MEPEMEHHBIX)»
Onpenenenust
- YacTHas npousBoHas — omnpexaeneHue 1.
- [InddepeHtmpyeMocTs GyHKIINN HECKOJIBKAX MEPEMEHHBIX — OIpeesieHue 2.
- [nddepennuman GyHKIMA HECKOJIBKUAX MEPEMEHHBIX — OIpeesieHue 3.
- HempepsiBHO muddepennmpyemast pyHKIus — omnpeaeneHue 4.
- I'paguent — omnpenenenue 6.
- IIpou3BoHast IO HAIPABJIEHUIO — OIpeJeNeHHE /.
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DOopMyYITUPOBKHU
+ CBs13b 1uhepeHIupyeMOCTH 1 HETIPEPHIBHOCTU (DYHKIIMHM HECKOJIBKUX MEPEMEHHBIX —
Teopema 1.
- Cs13b qudpepeHnnpyeMoct GyHKINN HECKOIBKIX IEPEMEHHBIX U CYIIIECTBOBAHUS
YaCTHBIX MPOU3BOJ- HBIX — Teopema 2.
- Jloctatrounoe ycioBue auddepeHunpyeMocTy — Teopema 3.
+ Teopema o muddepeHIrpyeMOCTH CIOXKHON QyHKIIMH — Teopema 4, Teopema 5.
- 'eoMeTprUUECKHUI CMBICIT YACTHBIX TPOU3BOJAHBIX.
+ CBsI3b I'paJIMCHTA U IPOU3BOTHON TI0 HAIPABJICHUIO, TEOMETPUICSCKUAN CMBICIT TPaIMCHTA
— TeopeMsl 6, 7.
JokazarenbcTBa
- CBs13p muhepeHIupyeMOCTH 1 HETIPEPHIBHOCTU (DYHKIIMH HECKOJIBKUX MEPEMEHHBIX —
Teopema 1.
- Cs13b qudpepeHnnpyeMocT GyHKINN HECKOJIBKIX NIEPEMEHHBIX U CYIIIECTBOBAHUS
YaCTHBIX MMPOU3BOJI- HBIX — Teopema 2.
- Jloctatounoe ycioBue auddepeHInpyeMocTn — Teopema 3.
- Teopema o nquddepeHIPyEeMOCTH CIOXKHON (pyHKIIMKN — JemMma 2, temma 3, Teopema 4.
- CBsI3b I'paJIMeHTa U IPOU3BOTHON TI0 HAMPABJICHUIO, TEOMETPUIECKUN CMBICIT TPaIUEHTa
— TeopeMsl 6, 7.

Tema «YactHble Tpou3BoIHbIE U TU(PEPEHIUANBI BHICIIAX HOPSIKOBY
Onpenenenus
+ YacTHast MPOU3BOIHAS BTOPOTO MOPSIIKA, YaCTHAS MPOM3BOIAHAS mOpsiaka K —
onpeneneHue 1.
- uddepennuan K-ro mopsiika — onpeacicHue 2.
DopMyIUPOBKHU
- Teopema 0 paBeHCTBE CMEIIAHHBIX MTPOU3BOJHBIX — Teopema 1.
- Inddepentnan k-ro mopsiaka — nemma 1.
- @opmyna Teitnopa ¢ octatouHbIM WwieHOM B Gopme [leanHo — ompenenenue 3, Teopema

Tema «Bexrop-dynkmms. [IpousBogHas»
Onpenenenust
- IIponsBogHas BeKTOp-QyHKIMH — ompeneieHue 1.
- [nddepenuupyemas BekTop-QpyHKIUS, TuddepeHnan BeKTop-QpyHKII
- JlnuHa KpuBOoi — omnpenenenue 4.
DopMyITUPOBKHU
- IlpaBma nquddepeHnmpoBanus — jJemMma 3.
- ®opwmyna Telinopa ¢ octarouHbsIM wiieHOM B Gopme [leano st BekTop-pyHKIHH —
teopema 1.
- Teopema Jlarpanxa o cpeHeM AJs BEKTOp-QyHKIIUHU — Teopema 2.
- JlocTaToyHOE yCIIOBHE CIPSIMITIEMOCTH KPUBOM — Teopema 3.
- IIpousBoHast MEpeMEHHON Tyru KpUBOW — Teopema 4.
JokazarenbcTBa
- IlpaBuna nquddepeHnmpoBanus — jgemMma 3.
- Teopema Jlarpanxa o cpemHeM Jiisi BEKTOp-GYHKIINA — Teopema 2.
- JlocTaToyHOE yCIIOBHE CIIPSMIIIEMOCTH KPUBOM — Teopema 3.

Tema «luddepenipoBanue 0ToOpaKEHIID
Onpenenenust
+ Slkobuan — mepBbIit maparpad.
- Iuddepenuupyemoe otrodpakeHre — omnpeaeneHue 1.
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+ Marpuna I'ecce — onpenenenue 3.

DopMyIUPOBKHU
+ Teopema o nuddepeHupyeMoM oTodpakeHnn — teopema 1.
- [nddepennman KOMIO3UIUN O0TOOpaKeHU — Teopema 2.

Tema «Teopema o HessBHON (DyHKIMN»
Onpenenenust
- HesBHas ¢pynkumst — onpexnenenue 1.
DOopMYITUPOBKHU
- Teopema o HesBHOH QyHKIMU — Teopema 1.
- Teopema o HesiBHON (DyHKIMH, 3aBUCAIIEH OT HECKOJIBKUX IIEPEMEHHBIX — Teopema 2.
- Teopema o cucteme HesIBHBIX (YyHKIUN — Teopema 3.

Tema «be3sycnoBHas onTuMuU3aLya»
Onpenenenust
+ Touka JOKaJIBHOTO AKCTpEMyMa, MUHIMYMa, MaKCUMyMa — onpeneneHue 1.
- CranmoHapHasi Touka — OMpeJesieHue 2.
DopMyIUPOBKHU
- HeoOxomumoe ycioBue 0e3yclioBHOTO 3KCTpeMyma — Teopema 1.
- JlocTaTouHbIe YCIOBHS 6€3yCIIOBHOTO SKCTPEMyMa — Teopema 3.
JlokazaTenbCcTBa
- Heobxomumoe ycimoBue 0€3ycloBHOTO dKCTpemyMa — Teopema 1.
- JlocTaTouHble yCIOBHS O€3yCI0BHOTO AKCTpeMyMa — Teopema 3.

Tema «YcnoBHas ONTUMU3ALUS)

DopMyIUPOBKHU
 HeoOxoauMpble yCIIOBUS YCIIOBHOTO 9KCTpeMyMa — Teopema 3.
- JlocTaTouHbBIE YCIIOBHS YCIOBHOTO SKCTpEMyMa — Teopema 4.

Tema «Heonpenenéunbiit unterpan. Yacts 1»
Onpenenenust
- IlepBooOpaznast — omnpezenenue 1.
- Heonpenen€HHblil HHTErpan — onpejaesaeHue 2.
DopMyIUPOBKHU
- Teopema o0 cTpyKType MHOXKECTBa IepBOOOpa3HbIX — TeopeMa 1.
- JInHeHHOCTh HEeopeaenéHHOT0 HHTETpaia — JeMma 3.
- Teopema o0 3aMeHe nepeMeHHONH — Teopema 4.
- HTerpupoBaHue Mo yactsM — TeopemMa 5.
JlokazaTenbcTBa
+ Teopema o CTpyKType MHOXECTBa TIEpBOOOpa3HbIX — JieMMa 1, Teopema 1.
- JIuneHHOCTh HeolpeaenéHHOro0 HHTerpana — jemma 3.
- Teopema o 3amMeHe IepeMeHHON — Teopema 4.
- IHTerpupoBaHue 1o yacTsM — Teopema .
Tema «Omnpenenénnblii HHTErpaI»
DopMyIUPOBKHU
+ HeoOxoaumoe ycioBue MHTErpUpyeMocTH — Teopema 1.
- Kpurepuii uaterpupyemoctu — ornpeaeneHue 6, reopema 3.
- JIuHeWHOCTh onpeAenéHHOr0 HHTerpajia — Teopema 4.
- IHTerpupoBaHue HepaBEeHCTB — Teopema 5.
- nTerpupyemocts MOAyssl — Teopema 6.
- Teopema 0 TOM, YTO U3MEHEHHUE (DYHKIIMK B KOHEUHOM YHMCIIEC TOUEK HE BIMSIET Ha
3Ha4YeHUe UHTerpajna — Teopema /.
© AIITUTUBHOCTh MHTErpajia OTHOCUTEIBHO OTpe3Ka MHTETPUPOBaHUS — Teopema 8.
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- HTerpupyemMocTs Ipou3BeIeHUsI HHTETpUpyeMbIX QyHKIUNH — Teopema 9.

- HeoOxoaumbIe ycIoBUSI MHTETpUpyeMocTH — Teopema 11, reopema 12, Teopema 13.

- CBolicTBa HHTErpaja c IepeMEHHBIM BEPXHUM IIPEJEIOM: HENIPEPbIBHOCTb,
I[I/I(l)(l)epeHLII/IpyeMOCTB — JgeMmMma 2, iemma 3.

+ ®opmyna Herotona — JleitOuuia — teopema 14.
+ 3aMeHa MepEeMEHHON B ONpeAeEHHOM UHTerpane — Teopema 15,
+ MHTerpupoBanue mo yactsaiM — teopema 16.
Joka3zarenbcTBa

- HeoOxoaumoe ycioBue MHTErpUpyeMocTd — Teopema 1.

- JInHEeHHOCTH ONpeAeNEHHOr0 NHTErpajia — Teopema 4.

- lHTerpupoBanue HEpaBEeHCTB — TeOpeMa .

- aTerpupyemMocts MOAyJIsl — Teopema 6.

- Teopema o0 ToM, 4TO U3MeHEHHE (QYHKIIMU B KOHEYHOM YHCJIe TOYEK HE BIHIET Ha
3HaYeHHE UHTETpasia — Teopema 7.

© AZIMTUBHOCTh MHTErpana OTHOCUTEILHO OTpe3Ka MHTErPUPOBaHUI — Teopema 8.

- IHTerppyeMocTb MPOU3BEACHUSI HHTEIPUPYEMBIX (YHKIUH — Teopema 9.

+ HeoOxoaumbie ycroBusi UHTErpupyemMoctu — Teopema 11, reopema 12, Teopema 13.

- CBoiicTBa HHTETpAJIa C IEPEMEHHBIM BEPXHUM MPEICIIOM: HEIPEPHIBHOCTb,
nuddepeHnupyeMocTb — JeMma 2, iemma 3.

- @opmyna Hetorona — Jleiitbanma — teopema 14,

+ 3aMeHa mepeMeHHOM B onpeAenéHHOM UHTEerpane — Teopema 15.

- HTerpupoBanue mno yactsiMm — teopema 16.

IIpumepHbIe 3a1aHUSA 110 KOHTPOJbLHOH padoTe

KonTtpoabnas padora Nel

e—
| 3AJAYA 1 02+02+0,2+0,2+0,26anna

Yram:
@) BHYTPeHHWE TOUKH, r) W30MMPOBaHHBIE TOUKU,
6) rpaHuuHbLIE TOUKK, A) TOYKKM NPUKOCHOBEHWSA

B) npeaentHble TOUKH,
MHOXeCTBa

X=_2+ l/na:nEN} U (3;4] U {5}

f———
3A0AYA 2 1+16ann

Wcenepyn dyHkumo

l_,L,zyzll/2

flazy) =4 @t (x:y) # (0:0),
0, ecrm (z3) = (0:0).

Ha andodepeHumrpyemocTs 8 Touke (0;0)

Wl =

a) npma:%; 6) Npua =

—_————
| 3A0AYA 3 2 6anna

Wccnepyi Ha akcTpemMyM dyHKUMIO ;i ), 3a4aHHYI0 HEABHO ypaBHEHUEM

227 + yz —u® + 4z — by —4du +8=10.
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e —————
| 3ANAYA 4 0,5 + 0,5 6anna

Bbluvcnu nHTerpansk:

a) f(\V? — 3\/’?)3 dux; 6) ]1‘2 cos (.1:3) dz.

W —
| 3ALAYA 5 1,6 6anna

Bbiumcnu nHterpan [ arctg v o + 3dr.

* ¥ ———
| 3ALIAYA 6 1,5 6anna

Pewm ypaBHeHne

du du
Y— +x—=0npn >0, y >0,
Y3 T %5 P y

npeobpa3oBas ero K NofspHbIM KOOpAUHaTam.

#* ¥ ———
| 3A0AYA 7 2 6anna

Wcenepyn Ha akCcTpeMyM $yHKLUIO
u=—-2x+8y+3

npM YyCNoBMK
2 —dzy + 2y° + 1 =0.
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IIpumepHbIe TOMaLIHUE 32IaHUS

Jomamnee 3aganue no reme «/Iudpepennuposanue
(PYHKIHMH HECKOJBbKHX IEePEeMEHHbIX»

3apaum

YacTHble npoU3eoaHble

.-
3ANAYAT 16ann

Haitau yacTHble Npon3soaHble GyHKLMA:

a) flzy)= arctg® r + arcsin® 2y — 3rctg y;

)
6 flz;y) =
8) f(z;y) = sin(6rtgy) — 2% log; (Y1Ty);
1) flzy) = e_rg(cos 3y — wsin’ y).

3A0AMA 2 16ann

BbIUMCAM YACTHbIe NPOU3BOAHBIE QYHKLMI:

a) flz;y) = e=(®9") g roue (1;1);

6) g(z:y) = (3z +y)> ¥ s1ouke (1; —-2).

AupPpepeHumpyemMocTb PYHKLWMA HECKONIbKUX NepeMeHHbIX

3A0AMA 3 16ann

Wccnenyit Ha HenpepbiBHOCTb, AMdGepeHUMPYEMOCTb W CYLLECTBOBAHME YacTHBIX NPous-
sogHbix B Touke (0; 0) dyHkumo

flay) = ayl.
: 3A0AMA 4 16ann

Wecnepyit Ha auddepeHumpyemocts 8 Touke (2; 0) dyHkumo

flzy) = (2% + 2y —4) Va2 + 2 + 2y — 4o — 2y +4.

OupdepeHynpoBaHne CROXHONA QYHKLWK

e —
3A0AYA S 0,5 6anna

Beiumcnu guddepeHuman GyHKLMKU
f[.‘l‘ 'U] — e._'r:?‘y+x<:os:r

B TOUKe (1:_ -3).

3ANAYA 9 0,5 6anna

2
YNpocTu Beipaxenue d (m‘(.‘tg %) ,rae i, U — auddepeHumpyembie GyHKLM NPOM3BOME-
HOTO YMCra NepemMeHHbIX, MPUYEM 3HaMeHaTeNb He oBpallaeTca B HofMb.

.
3A0AYA0 16ann

MpeoBpasyi ypasHeHWe
iz dz 0
y— —x— =,
Y A dy '

2 2 -
Nepexofs K HOBbIM He3aBUCUMbIM NepemMeHHbiM £ = &, 1) = o° + Y-, Haligu obliee
peLLeHWe ypaBHEHWA.

3A0A4A T 16ann

Mycts f(u; v) — anddepeHumpyemas e R? GyHKUMA, rae 1L = TY, U = - yg. Bbipasn
af " if yepes iaf “(:‘f
ar 1 ay 4epesd gy M 5y
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Jomamnee 3aganue no reme «HecoOCTBeHHBI HHTErPaD)

OnpepeneHWe U HEKOTOPEIE CEOMCTEBA HECOBCTBEHHOIO UHTErpana

3AOAYA T 0,5 6anna

CxoguTca nu weterpan | tgxdr?

di—

- —
3A0AYA 2 0,5 6anna

+60
; dr
BbiuMcnu HeCOGCTBEHHBIA WHTEerpan 1 n 7 WK YCTaHOBW Ero pacxoguMmMocTe.
4 2
— o0
=, —
JAO0AYA 3 2 6ann

+oo

BeiuMcnu HecoBCTBEHHBIN MHTerpan f f?_f”c:(ns[ﬁ;r_]d:r, rae & = (), unu ycTaHosM ero

il
pacXoAMMOCTb.

E
3AOAYA 4 16ann

Beluvcnu nnowans MHOMEeCTBa TOYeK

;’Lf:{(a::_y}: TE [[J:_l),-ys;.rln(:: +i) }

JAOAYA S 16ann

Bblumcnu HecoBCTBEHHBIA MHTErpan /

+00
dr

(472 — 1)vaZ —1

WMNK YCTAHOBKW ro pacxogu-

MOCTEb.

3AOAMA B 16ann

Nokaxn HepageHcTBO

+oa

cosdr dzl < T
244 47
0

.
3AO0AYA S 16ann

WMecneayin Ha cXxoAMMOCTE MHTErpan f

+oo

arctgz
(1+z?)(er — 1)

= dx NpK BCEX 3HaYeHKMAXY Na-

0
pameTpa (.

3AOAYA 10 16ann

+o0
Weceneayih Ha cx0gMMOCTe MHTerpan f In“cha - m‘csin% dr NpM BCEX 3HAYEHWAX
0

napamerpa .

3A0AYAMT 16ann

} / In(2 + z2) — In(1 + z2)
Mccneayin Ha CXOAMMOCTs MHTerpan ' '

[
b (\/ T+ ﬁarctgn‘)

400

dx NpW BCEX 3HAYEHM-

AX NapameTpa (.
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3amanus 1J151 NPOMEKYTOYHOM aTTeCTANMM 10 JUCHHUILIMHE (MOTYJII0)

Ne n/m 3ananue OTtBer Komnerenuus
Haiinu o6mmii Bua nepBooOpasHoit i GyHKIUH
1. f(x) =2x + 1. 1 IIK-1
1.x*+x+C;
2.2x+1+C;
3.2x*+C;
4.2+C.
52
2. Buiuncnm .() f ans dyHkumm f(z;y) = 2ry. 1 TK-3
dydz
1. 2 3. 2r
2. 2xy; 4. 2y
3. MocunTtan onpegeneHHBIN MHTerpan: 2 OIIK-1
sinx dr.
0
1. 0 3. 10
2. 2 4. 4.
4. Bobiumcnm /c”r dz. 1 TIK-1
1 e+ 3.0
2. % 4. 1.
Beraucmm v +u, tme v=(1; 0) uu=(0; 1).
5. 1. (0; 0); 4 IK-3
2.(2;2);
3.(1;2);
4.(1; D).
Ecmu dynkmus f: R — R muddepenunpyema u gocturaer
6. JIOKQJIbHOT0O MUHUMYMa/MaKCUMyMa B TOUKE C, TO YeMy 1 OIIK-1

pasHo f '(c)?
1.0;
0,

2.
3.2;
4.1.
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