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1. Ilesu u3ydyeHus AUCHUNTIHHBI
HenssMu m3ydeHus TUCIUIUIMHBI «BBICIIas MareMaTruka» SIBISIOTCS: TEOPETUYECKOE OCBOCHHE

00y4aromMUMHUCS OCHOBHBIX Pa3JIE]IOB U METOJIOB MAaTEMAaTUYECKOTO aHAJIN3a, MPUMCHSEMBIX B
pemieHrr  NMPOGECCHOHANBHBIX  33a/lad W HAYYHO-HCCIICJIOBATEIIbCKOM  JIESATEILHOCTH,
(dhopMUpOBaHHE KYyIbTYyphl MBIIUICHHUS, CIIOCOOHOCTH K OOOOIIECHHIO, aHATU3y, BOCIPHUSATHUIO
nH(pOpMaINY, TOCTAHOBKE LN U BBIOOPY myTeit e€ mocTrkeHus. OCBOCHHE Kypca TOMOXKET
CTYJICHTY B U3YUCHHH (DU3MUCCKUX, TEXHUYECKHUX U IPYTUX MATEMATHUYCCKUX JTUCIIUATIIHIH.

2. [lnanupyemble pe3yJibTaThl 00y4YeHH s
W3ydenune MUCIMIUIMHBI HANIPaBJIeHO Ha (JOPMUPOBAHKE Y BHIITYCKHUKA CIIOCOOHOCTH peniaTh
npoeCCHOHATTFHBIE 33/1a9H B COOTBETCTBUU C MEXHOI02UYECKOIL OesAmenbHOCHIbIO.

PGSYJ'ILTB.TOM OCBOCHHs OHUCHUIIIIMHBI SABJISAKOTCS C(i)OpMI/IpOBaHHBIe Y BBIIIYCKHHUKa CJICAYIOIIUC
KOMIICTCHIIUHN

KomnereHunu BbIYCKHUKA, JopMuUpyeMble B pe3y/ibTaTe 0CBOEHUSI IMCHUIIUHBI (B
4acTH, 00ecneYnBaeMoi IUCIUTIITHHOMN)

OIIK-1: Cnoco0eH HCII0JIb30BAThH MOJI0KEHHUS, 3AKOHBI H METO/IbI €CTeCTBEHHbBIX
HAYK U MATEeMAaTHKHM VISl PelIeHHs 32/1a4 TeXHOJIOTHYeCKOH IesiTeJIbHOCTH

3HATE:

dynnamMeHTaIbHBIE 3aKOHBI IPUPOJIBI M OCHOBHBIE (PM3MUECKHE MaTEMAaTHIECKUE 3aKOHBI U METO/IbI
HaAKOIIJICHUS, TIepeiadn U 00paboTKu HH(pOopMaIuu

YMeTh:

HpI/IMeHﬂTI) (1)I/IBI/IT-IGCKI/IG 3aKOHBI 1 MAaTEMAaTHYCCKN METOAbI U1 pCIICHUS 3a1a4 TCOPECTUICCKOI'oO U
[IPUKJIIAAHOI'O XapaKTepa

Baagern:

HaBrIkaM¥1 MCIOJIB30BaHMUS 3HAHWI (1)I/IBI/IKI/I 1 MAaTCMATHUKU IIPU PCIICHUU MMPAKTUYCCKUX 3aa4d

3. MecTo TMCUMILUIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpamMMbl

TpedoBaHMs K NIpeBAPUTEIbHON MOATOTOBKe 00yuaromerocs (mpeaumecTByomnue
MMCUHUILINHBI, MOAYJIH, TeMbI):

JUis yCIenmHoro OCBOSHMs! TUCIMIUIMHBI CTYICHT JOJKEH UMETh 0a30BYIO MOJTOTOBKY
110 HJIEMEHTAPHON MaTeMaTuke U HHQOpMaTHKE B 00BEME MPOrpaMMbl CPETHEH IIKOJIBI

[loc/ieayronue JTUCHUNIUHBI U PAKTUKH, JJI51 KOTOPBIX 0CBOEHHE JAHHOM 1 MCHHIJIHHbI
He00X0INUMO:

1 | B1.0.15 «Teopust BepoSITHOCTEH U MaTeMaTUYECKasi CTATUCTHKA»

b1.0.17 «udopmarimoHHbIe TEXHOJOTHH U MPOTPAMMHUPOBAHUE»

b1.0.07 «®usuxa»

b1.0.12 «TeopeTnueckre OCHOBBI 3JIEKTPOTEXHUKU»

b1.0.28 «AHanu3 ciy4aiHbIX ITPOIIECCOB)

OO (wN

b1.0.32«Iudposas 00paboTKa CUTHATIOB)»




4. CTpyKTYypa M coiep:KaHue JUCIHIIIHHbI

4.1 Ounas popma o6yuenns, 4 roga (Bcero 468 yacon, 198 yacoB KOHTaAaKTHOI PadOTHI)

Kon Bun | Koo Kowmrre-

Tema u KkpaTKoe COnEepKAHUE 3aHATHUSL YMHNO
3aH. 3aH. | 4acOB | TEHUUH

1 2 3 4 5 6

Kypc 1, Cemectp 1

Moayas 1 - uddepeHunanbHoe HcHUCTeHNe (PYHKIUI 0JHOI 1 MHOTHX NepeMeHHoi — 54 yaca
28 (10J1ex+18I13) yacoB KOHTaKTHOIT pa6oThl_26 yacoB CP

1.1 | Jexkumsa Nel.[lpenen pyHKImu: onpeneieHue, ocHoBHble | JIek. 2 OIlK-1 | JI1.1,
TEOPEMBI, BUJIbI HEOIIPEAEICHHOCTEN, IEPBBIA U BTOPOM J1.2,
3aMevaTeNIbHbIN Npeaensl U ux cienctsusd. Onpenenenue, J1.3
reOMETPUUECKUN U MEXaHUYECKUI CMBICI IIPOU3BOIHOM.
[Ipon3BoaHbIe HaJ apUPMETHUECKUMH ONIEPALIUSIMHU.
[TpousBoaHas cnoxuHoi ¢pyHkiuu. Tabnumna

MIPOU3BOJIHBIX.

1.2 | Onpenenenne HEMPEPHIBHOCTH (DYHKIIMH B TOUKE, CP 4 OIlK-1 | JII.1,
OCHOBHbIE TeopeMbl. OTHOCTOPOHHHE MPEEIIbI U J1.2,
Kkjaccugukanus Touek pa3pbiBa. HempeprIBHOCTE Ha J1.3

oTpe3ke. TeopeMbl 0 HENPEPBIBHBIX (YHKIHSAX.
HenpepbIBHOCTH OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHIA.

1.3 | IIpakTnyeckoe 3auaTHe Nel.DneMeHTapHBIE CLIOCOOBI I13 2 OIlK-1 |JI1.3
PaCKpBITHSL HEONIPEIEIEHHOCTEM. J2.1

1.4 | IlpakTnyeckoe 3anaTHe Ne2 PackpbiTe I13 2 OIIK-1 | JI1.3
HEOIPEJIETIEHHOCTEN C MOMOIIBIO IEPBOT0 U BTOPOTO J2.1
3aMeyYaTeNbHbIX MPEAEIOB U UX CIEICTBUIL.

1.5 | CpaBuenue pyHKIMNA: OECKOHEUHO Majas Ooiree CP 4 OIIK-1 J1.1,
BBICOKOTO MOPSKA, OJHOTO MOPsAKA, YKBUBATICHTHBIE J1.2
GbyHKIHH.

1.6 | Jleknmsa Ne2. Jludpdepenuupyemocts 1 quddepeHma. Jlex. 2 OIIK-1 | JI1.1,
Teopemsr 0 muddepennmpyeMsrx pyHkuusax. [IpaBuino J1.2
Jlonnras.

1.7 | IIpakTnyeckue 3auaTus Ne3. HemmocpeacrTsenHoe I13 2 OIlK-1 J1.1,
nuddepeHIMpoBaHe ¢ TOMOIIBIO TAOTUIIBI U TPABUIL. J1.3

JI3. 1

1.8 | IIpakTnyeckue 3auaTus Ned /luddepennuponanue I13 2 OIlK-1 J1.3

(GyHKIMI, 3aJaHHBIX HESBHO U TTApaMETPHUECKHU. J3.1

Jlorapudpmuueckoe auddepeHurpoBanue.

1.9 | Jlekuus Ne3. IIpousBoansie u auddepeHnnans Bpicmux | Jlek. 2 OIIK-1 J1.1,

nopsiakoB.@opMmyisl Telnopa u MakinopeHnan-ro J1.2,
nopsiaka. [I[pumenenne mpon3BOIHON K UCCIEIOBAHUIO JI1.3
(YHKIMU ¥ TOCTPOEHUIO rpaduka (MOHOTOHHOCTb,
IKCTPEMYM).

1.10 | Jexuuu Ne4. [IpumeHeHune mpon3BOIHON K Jlex 2 OIlK-1 J3.1
nccaea0BaHuIo (DYHKIIMU U TIOCTPOCHUIO Tpaduka J1.1,
(BBITYKIIOCTH, BOTHYTOCTb, TOYKH IIEPErHda U aCUMIITOTHI J1.2,

rpadukoB pyHkiuit). Cxema MOJTHOTO UCCIICT0BAHMS
¢ynkuuu. [TonsTre GyHKINN MHOTUX TTEPEMEHHBIX
(®MII). OnpeneneHne 4acTHBIX MPOU3BOJTHBIX.




1.11 | UccnenoBanue PyHKIIMU C TTIOMOIIBIO MPOU3BOTHBIX. CP 4 OIIK-1 JI3.1
BrinonHenue WHAMBHUYAJIBHOTO 331aHUs 10 rpadukam JI3.5

1.12 | IlpakTnuyeckue 3aHsiTusi NeS. [IponsBoaHbic u I13 2 OIIK-1 JI1.3
Qg QepeHImabl BBICIIUX MOPSIKOB. JI3.1

1.13 | IlpakTnyeckue 3ausaTust Ne6. [Ipumenenne 113 2 OIIK-1 JI3.5
MIPOM3BOIHON K UCCIIEAOBAHHIO (DYHKIIMH U TIOCTPOCHHUIO
rpaduka

1.14 | Opakruyeckue 3anaTusa Ne7. KonrponbsHas padora Nel I13 2 OIlK-1 JI3.1
no teme «lIpenensl. [TpousBoaHbIe».

1.15 | Jlexuum NeS.[IpousBoHas o HalpaBlI€HUIO, TpagueHT u | Jlek 2 OIlK-1 J1.1,
ero coiictBa. uddepenunan ®MII nepBoro u BTOporo J1.2,
nopsaka. Okcrpemym OMIIL. J1.3

1.16 | IIpakTHyeckue 3auaTusi Ne8. BeruucieHne 4acTHBIX 113 2 OIIK-1 JI1.3,
IIPOU3BOJHBIX MIEPBOTO U BTOPOTO MOPSIIKOB. JI3.6

1.17 | Opakrudeckue 3anaTusa Ne9. Kourtponbnas padora Nel | II3 2 OIlK-1 JI3.6

1.18 | Yactubie npousBoaHbIie. [Ipon3BoaHAsI HESIBHO 3aJaHHOM CP 6 OIIK-1 JI3.6
¢ynkuuu. [IpousBojaHas MO HANpaBIIEHUIO, TPAIUEHT.

Huddepenmman GMIIT nepBoro u BTOpOro mopsijaka.
Okctpemym OMIT.
1.19 | IloaroroBka K TEKyIeMy KOHTPOJIIO. CP 8 OIIK-1 J1.1,
J1.2,
J1.3

Mopayas 2 - UHTerpajbHoe ucuncjaeHne (PyHKIUI OAHON U MHOTHX NlepeMeHHbIX— 54 yaca

26 (8J1ex+18I13)uacoB KOHTAKTHOM padoTbl 28uyacoB CP

2.1 | Jleknusi Ne6. [TepooOpazHasi, TeopemMa 0 MHOKECTBE Jlek. 2 OIIK-1 J1.1,
nepBooOpa3HbIX. HeonpeneneHHbI HHTErpal U ero J1.2,
cBoiicTBa. Tabmuia naTerpanoB. OCHOBHBIE METO/IbI JI1.3
MHTETPUPOBAHU: 3aMEHA IIEPEMEHHOM U HHTETPUPOBAHNE
0 YacCTsIM.

2.2 | IlpakTtuueckoe 3ansaitue Nel(. HenocpencreenHoe 113 2 OIIK-1 JI3.2,
WHTETPUPOBAHUE. JI1.3
IpakTuyeckoe 3anaTue Nell. 3ameHa nepeMeHHON U I13 2 OIlK-1 J3.2,
WHTETPUPOBAHUE T10 YACTSIM. JI1.3

2.3 | OpakTtnyeckoe 3ansatue Nel2. larerpupoBanue I13 2 OIlK-1 | JI3.2,
paIMoHaIbHBIX (YHKITHIA. JI1.3

2.4 | Ilpaktuuyeckoe 3ansaTue Nel3 . MHTerpupoBanme 113 2 OIIK-1 J13.2
TPUTOHOMETPUYECKUX, UPPALUOHAIIBHBIX U J1.3
runepOoTMIecKuX PyHKITUH.

2.5 | MuTerpupoBanue palMoHAIbHBIX (OyHKITHA. CP 6 OIlK-1 J1.3
HHTerpupoBanne upparmoHaIbHbIX (QYHKIIAH, JI3.2
IPUMEHEHHE TPUTOHOMETPUUECKUX U TUIIEPOOTNUECKUX
MOJICTAHOBOK.

2.6 | Jlexkums Ne7. OnpeneneHHbI HHTETpall: ONpeieIeHue, Jlex. 2 OIlK-1 J1.1,
T€OMETPUUYECKHI CMBICH, CBoMcTBa. HeoOxomumoe JI1.2,
YCIIOBHE U IOCTaTOYHBIE YCIOBUS HHTETPUPYEMOCTH. J1.3
®opmyna Herorona-JleiOuuia. MHTErpasibHas TeopemMa o
cpeaHeM. 3aMeHa EpPEeMEHHON U HHTETPUPOBAHUE T10
4acTsIM B ONIPEJICJICHHOM MHTETrpalle.

2.7 | HpakTtnyeckoe 3ansitue Nel4 Beruucienue I13 2 OIlK-1 JI3.3

ONMPEACIICHHOI'O MHTErpaja ¢ IOMOIIBIO 3aMCHBI




MIEPEMEHHON M HHTEIPUPOBAHHUS 10 YACTSIM.

2.8 | Jleknus Ne8.HecoOcTBEHHBIE HHTETPAJIBI IEPBOTO U Jlex 2 OIlK-1 J3.4
BTOpOro poja. [Ipu3Haku cXoauMOCTH.

2.9 | HpakTtnyeckoe 3ansitue NelS. Beruncnenue u I13 2 OIlK-1 J3.4
UCCIIeIOBaHNE Ha CXOJMMOCTh HECOOCTBEHHBIX
MHTETPAJIOB.

2.10 | Beruucnenue miomiaen Iiockux Guryp, IJIMH AyT U CP 6 OIIK-1 JI1.1,
00BEMOB BpaIICHHSI C TOMOIIBIO OMPEACICHHOTO JI1.2,
MHTErpaja JI1.3

2.11 | Jleknmsa Ne9. /IBoiiHOI HHTETpaAT: ONpECICHHE, Jlex 2 OIlK-1 J1.1,
Te€OMETPUUYECKUN CMBICT, HEOOXOIUMOE YCIOBUE U J1.2,
JOCTaTOYHOE yCIIOBHE HHTETPUPYEMOCTH, CBOMCTBA.

[ToBTOpHOE MHTETPUPOBAHUE.

2.12 | IIpakTuueckoe 3ansatue Nel6. BerancieHne TBONHBIX 113 2 OIIK-1 J1.3
WHTETPAJIOB, IepeMeHa NOPSAKa HHTETPUPOBAHHH.

2.13 | IpakTuuyeckoe 3ansatue Nel7. Beruncienue miomauen I13 2 OIlK-1 J1.3
MI0CKUX GUTYP U 00EMOB IUIUHAPUIECKUX TN C
MMOMOIIBIO IBOMHOTO HHTETPAJIA.

2.14 | HpakTnyeckoe 3angTue Nel8. Kontposnbnas padora Ne2 | I13 2 OIlK-1 J1.3
1o teMe «/HTerpupoBaHuey.

2.15 | Beruucnenue miomajei miockux Guryp u o00beMoB CP 6 OIlK-1 J1.3
UWIMHIPUYECKUX TeJl C IOMOIIBIO JBOMHOIO HHTETpaa.
3aMeHa mepeMeHHBIX B IBOMHOM HHTErpaje.

2.16 | [TogroroBka K TeKymiemMy KoHTpoutro. [lonroroBka CP 10 OIIK-1 JI1.3
BBINOJIHEHUIO KOHTPOJIBHOM paboThl Ne2.

3auer
Kypc 1, Cemectp 2
Mopayas 1 - O0bikHOBeHHbIe TU( epeHnnaNbHbIE YpaBHeHHs — 72 yaca (36+36)
36 (18Jlex+18I13)uacoB KoOHTaKTHOI padoThl_364aco CPC

3.1 | Jexuus Nel10,11. /TuddepenuuanbHble ypaBHEHUS Jlex 4 OIIK-1 J1.1,
MIEPBOTO MOPSAJIKA: OCHOBHBIE OIIPEEICHUS, TeopeMa J1.2,
CYILIECTBOBAHMS U €AMHCTBEHHOCTH PEIICHUS 3a/1a4l
Komm. Iuddepennnansabie ypaBHEHUS TIEPBOTO
MOpsIIKa, MHTETPUPYEMbIE B KBapaTypax, © METOJIbI UX
peleHHsl.

3.2 | Hpakrtnyeckoe 3ansitue Nel9. Pemenue I13 2 OIlK-1 J2.2
mudpepeHIMaTbHBIX YPAaBHEHUH ¢ pa3IeIsOIIIMHUCS JI1.3
NIEPEMEHHBIMH U CBOJSIIUXCS K HUM.

3.3 | pakTuyeckoe 3ansaTue Ne20. Pemmenne oqHOpOTHBIX I13 2 OIIK-1 J12.2
mudQepeHranbHbIX YPABHEHUH M K HUM CBOSIIITUXCS. J1.3

3.4 | IlpakTuueckoe 3ansitue Ne21. Perienue TMHEHHbBIX I13 2 OIlK-1 J2.2
muddepeHInanbHbIX YpaBHEHUH U ypaBHeHH bepHym. J1.3
Pemenue nudepeHnmanbHpIX ypaBHEHUH B MTOJTHBIX
muddepennmanax

3.5 | Pemenne o0bIkHOBEHHBIX AU ()epeHIInaTBEHBIX CP 6 OIIK-1 J12.2
ypaBHeHHH cpeacTBamu 1 —ro nopsiaka

3.6 | Jexuus Nel2,13. JluddepeHuuanbHble ypaBHEHUS Jlex 4 OIIK-1 J1.1,
BBICILIMX MOPSIIKOB: OCHOBHBIE OIPEEICHUS, TeOpeMa J1.2,
Kommm. YpaBHeHus, 1omycKarouue NOHUKEeHHE MOPSIKa.

Jlunelinbie oqHOpOAHBIE TU(dEepeHIHATbHBIE YPABHEHUS
(JIOY) BbIcIINX NOPSIAKOB: OIIPEIENIEHUE, TEOPEMbI
Bposnckoro, ctpykrypa obuiero pemenust JIOY.
3.7 | Ilonstue MMHEWHON 3aBUCUMOCTH (HE3aBUCUMOCTH). CP 6 OIlK-1 J12.2




Teopembl BpoHckoro.

3.8 | IIpakTnyeckoe 3ansTue Ne22. Pemenue I13 2 OIlK-1 J2.2
nudepeHIaTbHBIX YPaBHEHUH BBICITUX TMTOPSIKOB, JI1.3
JOTYCKAIOIIMX NOHMKSHUS TOPSLIIKA.

3.9 | Jlekmusa Nel14,15. Pemenne JIO/IY ¢ mocTOSSTHHBIMA Jlex 4 OIIK-1 JI1.1,
KodpuurenTamu. JInHeHble HEOTHOPOAHbIE J1.2,
muddepennmanbapie ypapaenus (JIHY) Beicimx
MOPSIKOB: OTIpeNIeIeHNe, TeopeMa O CTPYKType 0011ero
pewenns JIHAY, pemenue JIHAY ¢ kBa3UMHOrOwieHOM
B [IPaBOM YACTH.

3.10 | IIpakTnueckoe 3ausiTue Ne23. Pemenne JIOIY Beicmux | [13 2 OIIK-1 J2.2
MOPSAKOB C MOCTOSIHHBIMU KO3 QUITEeHTaMHU. J1.3

3.11 | IpakTuyeckue 3auaTusaNe24,25. Pemenne JIH/Y 113 4 OIIK-1 J12.2
BBICIINX TOPSIIKOB C MMOCTOSTHHBIMHA KO3 QHUIIMEHTaMU 1 J1.3
KBa3MMHOTOYICHOM B ITPAaBOIl YacTH.

3.12 | Jleknmsa Nel6,17. Meton Bapuanuu npon3BOIBHBIX Jlex 4 OIlK-1 J1.1,
MOCTOSIHHBIX JIJIsl pEIIEHUs] HEOTHOPOIHOT'O J1.2,
i epeHInanbHOTO YpaBHEHUS 2 TIOPSIKA.
Jlexnus Nel8. [Tousatue o cucremax nugpdepeniuanpabix | Jlek 2 OIIK-1 J1.1,
YpaBHEHUI U METOJax ux pemieHus. Teopema o J1.2,
CTPYKType o011ero pemienus. MeTos Bapuanuu
MIPOM3BOJILHBIX MOCTOSTHHBIX

3.13 | HpakTnyeckoe 3angTue Ne26. Pemmenne JIH/Y Broporo | 113 2 OIlK-1 J1.3
HOpsiiKa METOJIOM BapHaIK TPOU3BOJIBHBIX
MIOCTOSIHHBIX.

3.14 | Pemenue cucreM nuddepeHIHaIbHBIX YPABHEHHUH C CP 6 OIIK-1 JI1.3
MOCTOSIHHBIMU KO3 (ppHLIEHTaMHU

3.15 | [TogroroBka kK KOHTPOJILHOM paboTe Ne3 CP 6 OIIK-1 J12.2

3.16 | HpakTnyeckoe 3angTHe Ne2/7. KontposbHas padora Ne3 | 113 2 OIIK-1 J1.3
no Teme «/{uddepennmanpabie ypaBHEHUS.

3.17 | [ToaroroBka K TeKyIieMy KOHTPOJIIO. CP 12 | OIIK-1 J1.1,

J1.2,
J1.3
Moayas 2 —Paabi— 72 yaca (36+36)
36 (18Jlex+18I13)uacoB koHTaKTHOI padoThl_364acoB CP

4.1 | JexuuaNel9.UncnoBele psabl: OCHOBHBIE onpenenenus, | Jlek 2 OIlK-1 J1.1,
3JIEMEHTapHbBIE CBOMCTBA, ATAJOHHBIE PAIBI, J1.2,
HE0OXO0IUMOE yCIIOBUE CXOJAUMOCTH, KPUTSPHI 2.4
CXOJIUMOCTH. 3HAKOIOJIOKHUTEIbHBIE PSABL: IPU3HAKI
cpaBHeHHUs, mpu3Hak Jlanambepa, paguKaibHbIN IpU3HAK
Ko, nnaterpaneHeiil npusHak Komn.

4.2 | JexuuaNe20. 3nakornepeMeHHbIE psbl: a0COTIOTHAS U Jlex 2 OIlK-1 J1.1,
YCIIOBHAsl CXOJIUMOCTh, CBOICTBA aOCOIIOTHO J1.2,
CXOJISIINXCS PSAOB, MpU3HaK JIeiOHuma.

4.3 | IpakTuuyeckoe 3ansitue Ne28. Ilposepka Heooxonumoro | I13 2 OIIK-1 2.4
YCJIOBHS CXOOUMOCTH. [IpuMeHenne npru3HakoB J1.3
CpaBHEHMUSL.

4.4 | IIpakTuyeckoe 3ansaTue Ne29,30. [Ilpumenenue 113 4 OIIK-1 J12.4
npusHaka JlanamOepa u paaukaabHOro npusHaka Komm. J1.3
[IpuMmeneHnne nHTerpasibHOrO NpusHaka Kommu.

45 | IHpaxruyeckoe 3ansaTue Ne31. [IpumeHeHue nmpusHaka 113 2 OIIK-1 J12.4




Jleit6uuna. MccnenoBanue CXOOUMOCTH JI1.3
3HAKOYEpeIyIOIUXCs PSIOB.

4.6 | Jekuus Ne21,22. OyHKIIMOHATBHBIC PAIBI: CXOJAUMOCTD Jlex 4 OIIK-1 JI1.1,
U paBHOMEpPHAsi CXOAUMOCTb, [IPU3HAKH PABHOMEPHOM J1.2,
CXOJIMMOCTH PSJIOB. JI2.4
Jlexuus Ne23. CBoiicTBa paBHOMEPHO CXOASIINXCS Jlex 2 OIlK-1 J1.1,
psanoB. [lounennoe nuddepeHupoBanme u JI1.2,
VHTEIPUPOBAHKE J12.4
Jlekums Ne24. CteneHHbIe psAabl: 00JaCTh CXOJIUMOCTH, Jlex 2 OIIK-1 JI1.1,
paguyc CXOAMMOCTH, CBOMCTBA CYMMBI CTEIIEHHOTO Psiia J1.2,

J12.4
Jlekumsa Ne25. Psnpr Tetinopa u MakiopeHa. Jlex 2 OIlK-1 J1.1,
Pa3noxxeHue B cTeNeHHbBIE PSAIbI HEKOTOPBIX J1.2,
AJIEMEHTAPHBIX OYHKIMNA, HHTEPBAJIBI CXOJIUMOCTH PSIOB. J2.4

4.7 | Panel Maknopena u Teinopa. Pasnoxxenne CP 15 | OIIK-1 2.4
AJIEMEHTAPHBIX (YHKITHH.

4.8 | pakTnyeckne 3auatua Ne32. Mccrnenosanue 113 2 OIIK-1 J12.4
CXOAMMOCTH CTENEHHBIX ps10B. Pa3noxenue QpyHkuuii B J1.3
CTETICHHBIE PSIBL.

4.9 | Jekuus Ne26. Psansr @ypre. OcHOBHAsS Jlek 2 OIlK-1 J1.1,
TpPUTrOHOMETpHUYECKas cucteMa (GyHKIMA. Pa3noxxenue B J1.2,
pan Oypbe YETHBIX U HEYETHBIX, a TAK)KE MEPUOIUYECKUX J12.4
(bYHKIMHA.

4.10 | Jlekuus Ne27.Pa3yoxeHue TOIbKO 10 KOCUHYCaM 1 Jlek 2 OIIK-1 J12.4
TOJIbKO TI0 cuHycaMm. [ToHsaTre 0 mpeobpazoBanusx Oypre
n Jlanutaca
411 | HpakTtnyeckoe 3anaTHe Ne33. Pasnoxenue ¢pynkumii B | I13 2 OIlK-1 2.4
nonHble psanel Dypee. Paznokenue (QyHKIUNA B PsabI
KOCHHYCOB U PsiJIbl CHHYCOB.
4.12 | Tlonsarue o mpeoOpazoBanusx Oypee u Jlammaca. CP 6 OIIK-1 JI3.10
Brruricnenue HHTErpanoB, CBI3aHHBIX C STUMHU
npeoOpa3oBaHUSIMU
4.13 | IlpakTuueckoe 3ansatue Ne34,35. Pemenue Bcex tTunos | [13 4 OIIK-1 JI3.10
3a/1a4 Ha UCCJIEIOBAaHUE CXOJUMOCTHU U Pa3NI0KEHUS B
OECKOHEUHBIE PSIBI.
4.14 | IIpakTnyeckoe 3ansaitue Ne36. KonrtponbHas pabota I13 2 OIIK-1 JI3.10
Ne4 o reme «Psaaby.
4.15 | IloaroToBka K TeKyleMy KOHTPOJIIO. CP 15 | OIIK-1 JI3.10
JIK3amMeH - 36 yacoB
Kypc 2, Cemectp 3
Monayasb 1. Teopusi pyHKIMII KOMIJIEKCHOTO ITepeMeHHOro- 72 yaca (36+36)
36 (20JIex+16I13)uacoB kKoHTaKTHOI padoThl_364acoB CP

1.1 | Jekuus Nel. KoMIuiekcHbBIC Ynciia U JEHCTBUS HAJT Jlex 2 OIIK-1 JI3.10
HuMH. ['eomeTprueckoe n300pakeHNe KOMILIEKCHOTO J2.5
qucla.

1.2 | IIpakTnueckoe 3anaTue Nel. JleticTBus ¢ 113 2 OIIK-1 JI3.10
KOMIUIEKCHBIMU YHCJIAMHU.

1.3 | JleficTBUS C KOMIUICKCHBIMH YUCJIAMH. CP 2 OIIK-1 JI3.10

J12.5

1.4 | Jexknusa Ne2. @yHKIIMH KOMIIJIEKCHOTO IEPEMEHHOTO. Jlex 2 OIIK-1 | JI3.10

[Ipenen pyukumn. HenpepbIBHOCTB. JI2.5




15 | Jlekuus Ne3. JluddepenmupoBanre GyHKIAN Jlek 2 OIIK-1 JI3.10
KOMIUIEKCHOU nepeMeHHo. Y cinosue Komu-Pumana. J2.5
CBoOIiCTBa aHATMUTHYECKUX (DYHKITHH.

1.6 | HpakTnyeckoe 3anaTue Ne2. JludpdepenunpoBanue I13 2 OIIK-1 | JI3.10
(yHKIIMM KOMIUIEKCHOM niepemMeHHou. Y cnoue Korm-

Pumana. CBoiicTBa aHATUTUYECKUX (YHKUHUH.

1.7 | Jleknmsa Ne4. ['eomeTpuueckuii CMbICT POU3BOIHOM Jlex 2 OIIK-1 | JI3.10
(GYHKIIMY KOMITJICKCHOHM TIEPEeMEHHON. DIIeMeHTapHbIE J2.5
(YHKIMH KOMIIJIEKCHOT'O MIEPEMEHHOTO.

1.8 | Ycnosue Komu-Pumana. CBoWCTBa aHATUTHIECKAX CP 10 | OIIK-1 JI3.10
¢bynkuit. 'eoMeTprueckuii CMbICT IPOU3BOIHON J2.5
(GYHKIIMH KOMIICKCHON ITePEeMEHHOM.

1.9 | IIpakTnyeckoe 3angTHe Ne3. DneMeHTapHble QYHKIIUN I13 2 OIIK-1 | JI3.10
KOMILIEKCHOTO NTEPEMEHHOTO.

1.10 | DnemeHTapHble (PYHKIMH KOMIUIEKCHOTO IEPEMEHHOTO CP 10 | OIIK-1 |JI3.10

JI2.5

1.11 | Jexuus NeS.Yucnossle psaasl 1 QpyHKIMOHANBHBIE psiasl | Jlex 2 OIIK-1 | JI3.10
B KOMILUIEKCHOM MI0CKOCTH.CTEneHHbIe psibl. Psip JI2.5
Tennopa. EXMHCTBEHHOCTH OINPEACIICHNS AHAIUTUYECKOU
byHKIIHN

1.12 | Jexuus Ne6. Psia Jlopana u ero o01acTh CXOJUMOCTH. Jlex 2 OIIK-1 | JI3.10
Psin Jlopana B okpecTHOCTH OECKOHEYHO yAaJICHHON
TOYKH.

1.13 | IlpakTnueckoe 3ausitue Ned. Psnpr Teitnopa u Jlopana 113 2 OIIK-1 JI3.10
Psin Jlopana B OKpeCTHOCTH OECKOHEUHO y1aJIeHHOM J2.5
Touku. [IpencraBienue QyHKIMN B OKPECTHOCTH HYJIS

1.14 | Jexuus Ne7. Hynu aHamuTHUECKONW (QYHKITHH. Jlex 2 OIIK-1 | JI3.10
[IpencraBnenue GyHKIMU B OKPECTHOCTH HYJISL.

1.15 | HpakTuyeckoe 3anaTue NeS. Hynu ananutuueckoi I13 2 OIIK-1 | JI3.10
¢dbynkiuu. Psan Jlopana JI2.5

1.16 | Jexuus Ne8. OcoOble TOUKH aHATUTHYECKON (DyHKITHH. Jlex 2 OIIK-1 | JI3.10
Knaccudukanus no psany Jlopana. [Ipusnaku ocoObIx
TOYEK.

1.17 | Jexuus Ne9. MuTterpan oT GpyHKIMH KOMIUIEKCHON Jlex 2 OIIK-1 | JI3.10
IIEPEMEHHOM U €T0 CBOMCTBA. IHTErpanbHas reopema u J2.5
tdopmyna Kommm. UnaTterpan tuna Komu

1.18 | IlpakTnueckoe 3ausitue Ne6. lHTerpasibHas Teopema u 113 2 OIIK-1 JI3.10
¢dopmyna Komm. Muarterpan tuna Kommu. J2.5

1.19 | Jekuus NelO. Boruer orHOocuTensHO nomtoca. OcHoBHast | Jlek 2 OIIK-1 | JI3.10
TeopemMa O BblyeTax. Teopema O IOJIHOM CyMME BbIYETOB.

Bbluncnenue HHTErpajoB ¢ HIOMOIIBIO BBIYETOB.

1.20 | IIpakTHyeckoe 3ansaTHe Ne7,8. Beruucnenue I13 4 OIIK-1 | JI2.5
WHTETPAJIOB OT (PYHKIINN KOMIIEKCHOU TTepEMEHHOMN
METOJIOM TEOPHUH BHIUETOB.

1.21 | MeToibl BEIYMCIICHUE HHTETPAJIOB OT (PYHKITUN CP 14 | OIIK-1 JI2.5
KOMILIEKCHOM IIEPEMEHHON METOJIO0M TEOPHUH BBIYETOB.

Monayas 2. «IACKPETHASI MATEMATHUKA - 108 yaca (374ac.koHTaKT.padorsl +7/1yac. CP

Bun Ko Kowmre-

Koz 3an. Tema u KpaTKoO€ COJIepKaHUE 3aHITHUS A YMHUO
3aH. MacoB | TEHIMU

1 2 3 4 5 6
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Kypc 2, Cemectp 3.

DJIeMeHThI MaTeMaTH4YecKoi Joruku. MuoskecrBa. 37 gac. (18 + 19)

18 (6JIex+12113)uacoB KOHTAKTHOI padoThl 194yaco CP

2.1

Jleknus 1,2,3.

1.IIpenmer, 3a1a4u ¥ MECTO AUCIUTUINHBI B TIOATOTOBKE
6akanaBpoB B MTYCH.

2. Obnactu npuMeHeHust OyneBoii anreOpbl
BBICKA3bIBAHHSI.

3. Onepanuu Ha/l BHICKA3bIBAHUSIMU.

4. OCHOBHBIE 3aKOHBI U TOKJIECTBA OYJIEBOM anreOpshl.

Jlek.

OIIK-1

J1.1

2.2

CBoiicTBa OCHOBHBIX JOrHYecKuX (QyHKIuid. CrocoOb!
3amanus Jorudeckor ¢yHkiuu. IlocTpoenne Tadmmil
UCTUHHOCTU. TOXXIECTBEHHO MCTHHHBIE, TOXKAECTBEHHO
JOXKHBIE,  YAaCTUYHO  OMpelnei€HHble  (PYHKIHH.
@DuKTUBHAs IEPEMEHHAS.

CP

OIIK-1

J1.1

2.3

IIpakTuyeckoe 3ansatue 1,2,3

Pemenue 3aa4 ¢ npuMEeHEHNEM OCHOBHBIX TOX/IECTB U
3aKOHOB aJIreOpbl JOTMKH JBOUYHBIX (DYHKLHH.
Jlormueckue GopmyItbl anreOpbl BRICKa3bIBAHU.
Andasut anreOpbl TOTHKH.

PaBHOCHIBHOCTB (hOpMYI anreOphbl BRICKa3bIBAHHIA.
OKBHMBaJICHTHbIE TPE0OPa30BaHUs IOTHUECKUX
BBIPAKEHH.

I13.1

OIIK-1

J1.1,
JI3.1

2.4

CrieunanbHbIe PA3I0KEHUS JTOTHUECKUX (DYHKITHIA.
CAH®, CKH®. Munumusaius OyneBbIX (QyHKINH.
Meton HeonpenenéHubix Kodhdunrentos. Metoa
Kgaitna — Mak Kinacku. MuHIMH3aus 9aCTHIHO
onpeaenEéHHBIX (YyHKIIHA.

CP

OIIK-1

J1.1

2.5

IIpakTn4yeckoe 3anusitue 4,5,6.

TexHuueckas peanuzanys npeodpazoBaHHON
(xomMnakTHOM) OyneBol (QYHKIMH.

Merton kaptr KAPHO.

CTpyKTypHBIE CXEMbI 3KBUBAJIEHTHBIX HU(POBBIX
YCTPOMCTB.

[TonmuaoMm JKerankuna.

ITocTpoenune nonuHoma JKeraaknHa ¢ IOMOIIBIO
TpeyroapHuka [lackans.

I13.2

OIlK-1

J1.1
JI3.1

2.6

[TonsiTHEe (YHKIMOHAIBHO MOMHOW cucTeMbl. Kiaccsl
(GyHKIMA: TUHEHHBIE U MOHOTOHHBIC (QyHKIUU(L,M);
coxpanstommux koHcTtauty (To,Ty).

JlBoiicTBeHHBIE (QyHKIMH. TeopemMa O CyHepro3HINd
JIBOMCTBEHHBIX GbyHKITHIA. CaMOIBOMCTBEHHEIE
¢ynkumu. Kiacc camonBoicTBeHHBIX (QYHKIWH S.
Kputepuii camoaBoiicTBeHHOCTH (YHKIHMH. JleMMa o
HecamozBoiictBeHHoW — ¢ynkmmu. Teopema Ilocra.
[TpoBepka cuctembl GYHKLIUH HA TOTHOTY.

CP

OIIK-1

J1.1
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2.7

1. MHoecTBa 1 onepaly HaJl HUMHU.

2. CiocoObl 3aJaHUsT MHOKECTB.

3. OCHOBHBIE ONI€paAllUH HAJl MHOKECTBAMH U MX
CBOICTBA.

4. Koptexu u npsiMmoe (JIeKapTOBO) MPOU3BEICHNE
MHOJXXECTB.

5. MomHoCcTh MHOXKECTBA.

6. bynean MHOXXeCTBa.

CP

OIIK-1

J1.1

2.8

KoHTakTHbIE CXEMBl YCTPOMCTB, HCIOJIb3YEMBIX B
BHGKTpOHHO-BI:I‘-IPICJIPITGJIBHOﬁ TCXHUKE.

CP

OIlK-1

J1.1

2.9

OcHoBHBIE ONlepalii HaJl MHOXKECTBAMM.

Pemenue 3ajgay, MCHONB3yIOIIME CBOMCTBA OCHOBHBIX
orepanuil HaJl MHOXECTBAMM.

[uarpammsl Benna

OTtobpaxeHue MHOJKECTB: UHBEKTUBHOE,
CIOPBEKTUBHOE, OMEKTUBHOE.

CP

OIIK-1

J1.1

2.10

[IpuMeHeHne  3aKOHOB, TOXIECTB M  (DyHKUMH
MaTeMaTU4YECKON JIOTUKHA K PEHICHHUI0 IOPUAMYECKHX,
YUPEKIACHYECKUX, CIIOPTUBHBIX U JIp. 3a1au.

CP

OIIK-1

J1.1,

Jloruka npenukaros. KomOunaropuka. Onrumusanusi rpagos.

Teopusi Anropurmos. 44 yac(18 + 26)

18 (6JIex+12I13)uacoB KOHTAKTHOI padoThl_264acos CP

2.11

1. Mcuuncienne BbICKa3bIBAaHUM.

2. AndaBuT UCUNCIECHUS BHICKa3bIBAaHHI.

3. CucreMa akCHOM.

4.CBs13b MeXK1y OyleBBIMH (DYHKITUSIMH U UCYUCIICHHEM
BBICKA3bIBAHHUH

CP

OIIK-1

J1.1

2.12

OCHOBHBIE MOHATHS JOTUKHU NMpeAuKaToB. KBaHTOpHBIE
orepanuu. Andasur JIOTUKHU IIPEIUKATOB.
PaBHOCHIIbHBIE ()OPMYIIBI JIOTUKH NPEIUKATOB.

CP

OIIK-1

J1.1

2.13

byneBa anrebpa mnpeauxaroB. Pemenue 3anau:
OTNpe/ieJIeHue 3HAYeHHUsT HCTMHHOCTHU IPEIUKATHBIX

dbopmyi.

CP

OIIK-1

J1.1,
J3.1,
JI3.2.

2.14

3aganve  QopMyinbl  JIOTMKM ~ TNpPEIUKaToB B
IpeABapEHHON HOpMAIIbHOU (hopMe.

CrannaptHas ¢popma Ckynema.

OO0111€3HaYMMOCTb U BBIIOJTHUMOCTb.

CP

OIIK-1

J1.1,

2.15

KomOunatopuxka.

DneMeHTHl KOMOWHATOPUKH.

Pemenne 3a1a4 ¢ npuMEHEHHEM OCHOBHBIX TIPABUIT
KOMOWHATOPUKH.

KomOuHanus 311eMeHTOB C MOBTOPEHUSIMH. .

CP

OIIK-1

J1.1,
JI3.1

2.16

bunom HeroToHa. CaoiicTBa OMHOMUAJIBHBIX
ko3 dunmentoB. TpeyrompHuk Ilackans. Popmyna
BKJIIOYEHUN U UCKITFOUEHHU.

CP

OIIK-1

J1.1,

2.17

Jexknus 4,5,6
1. OCHOBHBIE MTOHATHUS TEOPHH rpadoB.
2. DnemMeHTHI rpados.

Jlek.

OIIK-1
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3. Oprpadsl, niceBaorpadsl, MyasTUrpadbl 1 JI1.1,
runeprpadso. J3.2,
4. N3omopdusm rpados. JI3.3
5.BaneHTHOCTH (CTETEeHb )BEPILIHEI.
6. MapuipyThl, LIeNH, [TUKIIBL.
7. DiyiepoB UKIL.
8. Ces13HO¥ Tpad.
9. Kon nepesa rpada.
IIpakTH4eckoe 3ansaTue 7,8,9. OIK-1 J1.1
2.18 [Ipencrasnenue rpados B mporpamMme. MaTpuiist I13.3 | 6
CMEKHOCTH ¥ MHITUJCHTHOCTH Ui rpada u oprpada.
1. OnTumu3anus rpados.
219 2. Ontumu3zanus rpadoB: anropuTMbl JIeHKCTphI 1 CP 6 JI1.1,
' Kpackamna. OIIK-1 | JI3.1
3. Pemenue 3amaq mo ontumuzanuu rpagos.
220 Tlocmpoenue KoMMyHUKAYUOHHOU KOMNbIOMEPHOU CP 2 JI1.1
' cemu MUHUManbHoU onunel. Packpacka epaghos. OIlK-1
1. Teopust anropuT™MOB.
2. OnpeneneHyue U OCHOBHBIE YEPTHI AJITOPUTMA. JI1.1
3. O06m1me NoHATHS 00 aIrOpuTMe. OIIK-1
2.21 4. HopmanpHble anroputmsl Mapkosa. CP |4
5.YTOYHEHHE NOHATHUS AJITOPUTMA C TTIOMOILBIO
MamHbl ThropuHra.
6. Pa3pemmmMeble u Hepa3zpenIruMble MPoOIeMBbl.
IIpakTuueckoe 3ansitue 10,11,12.
Mamuna TeropuHra. J1.1,
2.22 Pewienue 3a1a4 Ha NPUMEHUMOCTh MaIlIMHbI 134 | 6 OIIK-1 | JI3.1
Trropunra(paboraromeii o 3a1anHoi nporpamme P) k
3aJIaHHOMY CJIOBY S.
J1.1
[ToaroroBka k 3K3aMeHy CP |27 OIIK-1
2.23 Koutpoabnas padora 3 OIIK-1
JK3aMeH - 36 yacoB
Hroro 468 yacos
4.2. 3aounas ¢opma o0yueHus, 4roaa 8 mecsiues (Bcero 468 yacos, 40 yacon
KOHTAKTHOM padoThl)
Kon Tema 1 KpaTKoe COIEepKAHUE 3aHATHUL Bun | Kox. | Komme- YMHNO
3aH. 3aH. | 4acoOB | TEHIUHU
1 2 3 4 5 6
Kypc 1
Monyas 1 — udppepeHunaibHoe ucuucjaeHne GyHKUui 0JHOH U1 MHOTUX MePEeMEHHOM —
78 uacos (8+70)
8 (4Jlex+4I13)uacoB koHTaKTHOI padoThl_70uacoB CP
1.1 | BBenenue B MaTeMaTHYECKUI aHAIN3: TIpeael GyHKIINH, CP 10 | OIK-1 J1.1,
OCHOBHBIE TEOPEMBI O TIpeiesiax, HeMPEPhIBHOCTh J1.2,
GbyHKIMH, KITacCUUKAIMS TOYCK pa3phiBa. J1.3
1.2 | HenpepbIBHOCTb 3JI€MEHTAPHBIX (DyHKIIHHA. CP 10 | OIIK-1 J1.1,
HenpepbIBHOCTH Ha OTpE3KE. J1.2
1.3 | Jleknmsa Nel. OnpeneneHue, TeOMETPUUECKUI U Jlex 2 OIlK-1 J1.1,
MEXaHUYECKHI CMBIC Mpou3BOIHOM. [Ipon3BoaHbIe HAL JI1.2,
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apudMeTHnuecKuMH orepanusMu. [Ipon3BoHas CI0KHON JI1.3
¢ynkuuu. [IponsBoanas odparHoit ¢pynkuuu. Tabnuma
IPOU3BOJIHBIX.

1.4 | IIpakTnyeckoe 3angTHe Nel. DineMeHTapHbIE CIIOCOOBI I13 2 OIIK-1 JI3.8
pacKphITHS HeompeaeaeHHocTel. PackpbiTue
HEOIPEICIIEHHOCTEH ¢ TTOMOIIBIO TIEPBOTO U BTOPOTO
3aMevaTeNbHbBIX npesenoB. MccnenqoBanue GyHKIMN Ha
HETPEPHIBHOCTb.

1.5 | IIpakTtuueckoe 3ansitTue Ne2. HerocpencrseHHoe I13 2 OIIK-1 JI1.1,
Qg QepeHIMPOBaHUE ¢ TOMOILBIO TAOIHUIIBI U IPABUIIL. J1.2,
HuddepennmpoBanue GyHKIUH, 3aJaHHBIX HESIBHO U JI1.3
napameTpudecku. Jlorapupmudeckoe JI3.8
muddepeHnmpoBanue.

1.6 | IlpousBoaHast CIOXKHON (QYHKUINH, QYHKIHH, 3aJaHHOM CP 5) OIlK-1 JI3.8
HESIBHO U MapaMeTPUUYECKH, CTENIEHHO-TI0KAa3aTeIbHON
(byHKIMH.

1.7 | Teopembr depma, Pomns, Jlarpanxka, Komm, npaBumio Cp 5 OIIK-1 JI1.1,
Jlommurans. [IponsBoanbie n nuddepeHnnanbl BHICIINX J1.2
TOPSIAKOB.

1.8 | Onpenenenue u kputepuil U GHepeHIPYEMOCTH. CP 5) OIlK-1 J1.1,
®opmyna Teiinopa. Juddepennupyemocts u J1.2
HenpepbIBHOCTD. Auddepenmman.

1.9 | Jleknms Ne2. DKcTpeMyMbl  MOHOTOHHOCTb (DYHKLIUH. Jlex 2 OIIK-1 J1.1,
BbITyk10¢Th, BOTHYTOCTB, TOUKH ITEPETHOa M aCHMITOTHI JI1.2,
rpadukoB QyHKIM. Cxema MoJHOro Mcciae10BaHus JI3.8
GYHKIHA.

1.10 | UccnenoBanue ¢yHKuMi ¢ momouipio nepBoid u BTopoit | CP 5 OIIK-1 J1.1,
MIPOM3BOTHON: HKCTPEMYMBI, MOHOTOHHOCTb, BHIITYKJIOCTb, J1.2,
BOTHYTOCTb, TOYKM mepernba. HaxoxxaeHue acuMmmnToT JI3.8
rpaduKoB QyHKITHI.

1.11 | Ilonstue pynkuun MHOTUX nepeMenHsix (OMII). [Ipenen | CP 5 OIIK-1 JI3.8
OMII, HenpepbIBHOCTH U pa3iesibHasi HENMPEPHIBHOCTh JI1.1,
OMII. OnpeneneHne YaCTHBIX IPONU3BOIHBIX. YacTHbBIE J1.2,
MPOU3BOJHBIC CIOKHBIX U HEABHO 3a/laHHbIX ODMII.

1.12 | Brruncnenue yacTHbIX pou3BoaHbx @MII nepBoro u CP 5) OIlK-1 JI3.8
BTOpOTO NOpPsAKA.

1.13 | Brruncnenue yacTHbIX pou3BoaHbx ®MII nepBoro u CP 5) OIlK-1 JI3.8
BTrOporo nopsiaka. dubdepenuupyemocts ®MII, cBs3b
(G epeHIPYEMOCTH C HENPEPHIBHOCTHIO U YaCTHBIMHU
nipon3BoAHBIME. [{nddepenman GMIIL.

1.14 | BeinosHeHne KOHTPOJIbHOU paboTsl Nel CP 15 | OIIK-1 JI3.8

Moayab 2 - UHTerpajbHoe ucuuciaeHne GyHKIHUii 0THOH U MHOTHX nepeMeHHbIX —7/6(6+70)

6 (4J1ex+2I13)uacoB koHTaKTHOI padoTbl_70uacos CP

2.1 | Jleknms Ne3. [TepBooOpa3Hasi, TeOpeMa 0 MHOXECTBE Jlex. 2 OIIK-1 | JI1.1,
nepBooOpa3HbIXx. HeornpeaeneHHplii HHTErpal U €ro J1.2,
cBoiicTBa. Tabnuna uaTerpanoB. OCHOBHBIE METOIBI JI1.3
WHTETPUPOBAHUS: 3aMEHA TIEPEMEHHON U HHTETPUPOBAHHE
0 YaCTSIM.

2.2 | HemocpencTBeHHOE MHTETPUpPOBAHKE. 3aMeHa CP 10 | OIK-1 |JI3.9
MIEPEeMEHHON ¥ MHTETPUPOBAHUE TI0 YACTIM

2.3 | Jleknus Ne4. OnipeieieHHBIN HHTETPAJl: ONpeICIICHUE, Jlek. 2 OIlK-1 JI3.9
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TEOMETPUUYECKHI CMBICH, CBoMcTBA. HeoOxonumoe JI1.1,
YCIIOBHE U IOCTaTOYHBIE YCIOBUS HHTETPHUPYEMOCTH. J1.2,
®opmyna Herorona-JIeiiOnuia. 3ameHa mepeMeHHOM U

MHTETPUPOBAHUE 10 YaCTSAM B OIPEICIICHHOM HHTErpaJe.

IIpakTuyeckoe 3ansaTue Ne3. IHTerpupoBanue 113 2 OIIK-1 J13.9
panmoHanbHBIX (QyHKIMA. IHTerpupoBanue

UppalMOHAIBHBIX (PYHKIMIH,

2.4 | MHTerpupoBaHue palMoOHAIbHBIX (yHKITHA. CP 10 | OIK-1 |JI3.9
HNHTerpupoBanne upparmoHaIbHbIX QYHKIINAH,

IPUMEHEHHE TPUTOHOMETPUUECKUX U TUIIEPOOTNUECKUX
IOJICTAHOBOK.

2.5 | Beruucnenue miomanei miockux Guryp, JTUH IyT U CP 10 | OIK-1 |JI3.9
00BbEMOB BpAIIIEHUS C TIOMOIIIBIO ONPEAEIEHHOTO
MHTErpaa

2.6 | HecoGcTBeHHBIE MHTErpaJIbl IEPBOIO U BTOPOTO POa. CP 10 | OIIK-1 |JI3.9
[Ipu3Haku cxoquMocTy. JIBOMHON MHTErpal: J1.1,
OIpeJIeJIeHUe, TeOMETPUUECKUI CMBICI, HEOOXOAUMOe J1.2,
YCIIOBHE U IOCTaTOYHOE YCIOBUE HHTETPUPYEMOCTH,
cBoiicTBa. [ToBTOpHOE HHTETPUPOBAHHE.

2.7 | BeruncieHHe TBOWHBIX HHTETPATIOB MTyTEM ITOBTOPHOTO CP 10 | OIK-1 J3.9
MHTErpupoBaHus. Vi3MeHeHne nopsaka HHTErpUPOBAHUS.

2.8 | BoimonHenue KOHTPOJIbHON paboThl Nel. CP 20 |OIIK-1 |JI3.9

3auyer — 9 yacoB
Monyas 3 - O0bikHOBeHHBIE T PepeHnnaaIbHbIe ypaBHeHusi — 83 yaca (4+79)
4 (2JIex+2I13)uacoB KOHTAaKTHOI padoThl_794acos CP

3.1 | Jexuus Ne5./Iupdepenuunanbble ypaBHEHNs IEPBOTO Jlex 2 OIIK-1 | JI1.1,
MOpsJIKa: OCHOBHBIE OIIPEIEICHMS], TEOpEMa J1.2,
CYLIECTBOBAHMS U €IMHCTBEHHOCTH PEIIECHUS 3a/1au1 JI3.9
Komm. Iuddepennnansabie ypaBHEHUS TIEPBOTO
HOpsi/iKa, HUHTETpUpyEMbIE B KBaIpaTypax, U METOJIbI UX
pereHus..

3.2 | OpakTtnyeckoe 3anstue Ned. Pemenne I13 2 OIlK-1 J13.9
nuddepeHnaIbHbIX YpaBHEHUH, HHTETPUPYEMBbIX B
KBaJ[paTypax.

3.3 | Auddepenunanbabie ypaBHEHHS BBICIIUX HOPSIIKOB, CP 15 | OIIK-1 JI3.9
JOIY CKAIOLIME MOHMKEHHUE TOPSIIKA.

3.4 | JIuneitnble ogHOpOAHBIE qU(GepeHranbabie ypaBuenus | CP 20 | OIIK-1 J1.1,
(JIOJ1Y) BBICIIMX TTOPSIAKOB: OTPEIeTICHUE, TEOPEMBI JI1.2,
Bponckoro, ctpykrypa obuiero pemenus JIOAY, JI3.9
pemenue JIOJY ¢ noctosHHBIME KO dUTTHEHTAMH.

3.5 | JIuneitnble HeoHOPOIHBIE MU hepeHIInaIbHbIC CP 20 | OIIK-1 J1.1,
ypaBuenus (JIHJY) Boiciux mopsiikoB: onpeaesieHue, JI1.2,
Teopema o cTpykType obuiero pemenus JIH/Y, pemenne JI3.9
JIHJIY ¢ kBa3UMHOTO4JI€HOM B NMPABOM YaCTH.

3.6 | Merox Bapuaiuu MpOU3BOJILHBIX TOCTOSHHBIX. CP 24 OIIK-1 JI3.9
BrimonHenne KOHTpOIbHOM paboTh No2,

Monyab 4. —Psiab1 - 78 yacos (8+70)
8 (4Jlex+4I13)uacoB koHTaKTHOI padoThl_70uacoB CP
4.1 | Jexuus Ne6. UncnoBblie psiabl, MPU3HAKH CXOAMMOCTH Jlex 2 OIlK-1 J13.9

YUCJIOBBIX PAOOB: IPU3HAKH CPABHCHUS, ITPU3HAK
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Jamambepa, panukanbHbINA npusHak Koy,
uHTerpaitbHbli npusHak Komm, npusnak Jleibuuna.

4.2 | IIpaxkTuyeckoe 3aHsTue NedS. [IpumeHnenne mpu3HakoB 113 2 OIIK-1 J1.1,
CXOJMMOCTH YMCIIOBBIX PSOB: IPU3HAKU CPABHEHUS, J1.2,
npusHak J[amamOepa, pagukanbHbIi npu3Hak Komm, JI3.9
uHTerpaitbHbli npusHak Komm, npusnak Jleiiouuna.

4.3 | Jekuusi Ne7. OyHKIMOHATIBHBIC PAJIBI: CXOIUMOCTh U Jlex 2 OIIK-1 JI3.9
paBHOMEpHAs CXOJIUMOCTh, CBOMCTBA paBHOMEPHO
cxonaumxcs psaaoB. CTeneHHble psbl: 00J1acTh
CXOJIMMOCTH, PaJInyC CXOJAUMOCTH, CBOICTBA CYMMBI
CTENEeHHOTOo psaa, psan Tewnopa, paasl Makinopena
3JIEMEHTAPHBIX QYHKIMH

4.4 | IIpakTuyeckoe 3aHsgTue Ne6.. CTerneHHbIe PSJIbL: I13 2 OIIK-1 JI3.9
00J1aCTh CXOJUMOCTH, PATHYC CXOTUMOCTH, CBOWCTBA
CyMMBI CTETIEHHOTO psiaa, psaa Teinopa, psaasl Makinopena
AJIEMEHTAPHBIX (QYHKITHH.

4.5 | Panel @ypbe. Psig KOCUHYCOB U psiJi CHHYCOB. CP 20 | OIIK-1 JI3.9

4.6 | [lonsrue o mpeobpazoBanusx Pypswe u Jlamaca. CP 20 | OIIK-1 JI13.9
Brriuucnenue nHTErpagoB, CBA3aHHBIX C 3STUMHU J13.10
peoOpa3OBaAHUSIMH

4.7 | BeimodHEeHHE KOHTPOJIBHOM paboThr Ne2. CP 30 | OIIK-1 J1.1,

J1.2,
J3.9
3auer
Kypc 2, Cemectp 3
Monyas 1. Teopusi yHKIHIE KOMILIEKCHOTO IlepeMeHHOro- 72 yaca (8+64)
8 (4J1ex+4I13)uacoB KOHTaKTHOI padoTbl_64uaco CP

1.1 | KoMmaeKkcHEBIE YnCiIa U JEUCTBUS HAJ HAMH. CP 2 OIlK-1 JI3.10
['eomeTpuueckoe n300paskeHre KOMIUIEKCHOTO YHCIIA. JI2.5

1.2 | Pemenue anre6pandeckux ypaBHEHHH. CP 2 OIIK-1 | JI3.10

1.3 | IuddepenuupoBanue GyHKIHMH KOMILTICKCHON CP 12 | OIIK-1 | JI3.10
MepEMEHHOMN JI2.5

1.4 | Jexknusa Nel. @yHKIIMM KOMIIJIEKCHOTO IEPEMEHHOTO. Jlex 2 OIIK-1 | JI3.10
[Ipenen Gpynkiuu. HempepbIBHOCTS. J12.5
HuddepenurpoBanue GpyHKIUN KOMIUIEKCHOM
MEPEMEHHOM.

1.5 | IuddepenuupoBanue GyHKIHMH KOMILTICKCHON CP 2 OIIK-1 | JI3.10
nepemeHHoM. Y cnoBue Kommu-Prumana. CoiicTBa J12.5
AHAJTUTUYECKUX (DYHKIMH.

1.6 | IIpakTnyeckoe 3anaTue Nel. JludpdepenurpoBanue I13 2 OIIK-1 | JI3.10
(GYHKIIMY KOMITJICKCHOH epeMeHHoi. Y cinoBue Komm-

Pumana. CBolicTBa aHaTUTHYCCKUX (YHKITHA.

1.7 | TI'eomerpuueckuii CMbICT IPOU3BOAHON QYHKIIUU CP 2 OIIK-1 | JI3.10
KOMIUIEKCHOW NIepeMEeHHOM. DineMeHTapHble (yHKIUN J2.5
KOMIIIEKCHOTO TIEPEMEHHOT 0.

1.8 | Ycnosue Kommn-Pumana. ColicTBa aHAIUTHYECKUX CP 10 | OIIK-1 J13.10
¢byHKIMA. ['eoMeTpudecKnidi CMBICI IPOU3BOTHON J2.5
(YHKIIMU KOMIUIEKCHOM MepeMeHHOM.

1.9 | DnemeHTapHbIE GYHKIMH KOMIICKCHOTO IIEPEMEHHOTO. CP 2 OIlK-1 JI3.10
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1.10 | DnemeHTapHbIe (PYHKIIMH KOMIUIEKCHOTO IEPEMEHHOTO CP 10 | OIK-1 |JI3.10
JI2.5

1.11 | Jekuus Ne2.Yucnossie paasl 1 QyHKIHMOHAIBHBIC paasl | Jlek 2 OIIK-1 | JI3.10
B KOMITJIEKCHOM MII0CKOCTH. CTeneHHbIe psiibl. Psaabl J2.5
Telnopa u Jlopana. ETMHCTBEHHOCTH ONPEACIICHUS
aHAJIMTHYECKON (PYHKLUU

1.12 | Psan Jlopana u ero obmacts cxogumocTtu. Psin Jlopana B CP 2 OIIK-1 | JI3.10
OKPECTHOCTH OECKOHEUHO yIaJIeHHOW TOUYKH.

1.13 | Psanwr Teitnopa u Jlopana Psiy Jlopana B okpecTHOCTH CP 2 OIIK-1 | JI3.10
OeckoHeuHO yaaneHHou Touku. [IpencraBinenue GpyHKunm J2.5
B OKPECTHOCTH HYJIS

1.14 | Hynu ananutuyeckot pynkuuu. [Ipencrasnenue CP 2 OIIK-1 | JI3.10
(YHKIIMY B OKPECTHOCTH HYJISL.

1.15 | Hynu ananutuyeckoit pynkuuu. Psn Jlopana CP 2 OIIK-1 | JI3.10

JI2.5

1.16 | OcoOble TOUKH aHATUTUYECKON (PYHKIINH. CP 2 OIIK-1 | JI3.10
Knaccudukanms no psaay Jlopana. [Ipuznaku ocoObix
TOYEK.

1.17 | UuTerpan ot PyHKIIMK KOMILJIEKCHOW TTEPEMEHHOM U €TO CP 2 OIIK-1 JI3.10
cBoiicTBa. HTerpanpHast Teopema u ¢popmyina Kommn. J2.5
Wuterpan tuna Komm

1.18 | MuTerpansHas Teopema u ¢popmyna Komm. MaTETpan CP 2 OIIK-1 | JI3.10
tuna Kommu. JI2.5

1.19 | Beruer oTHOCUTENBHO TOTI0ca. OCHOBHAS TEOpeMa O CP 2 OIIK-1 JI3.10
BbIYETaX. Teopema o MOJHONH CyMMe BBIYETOB.

Brrunciienne HHTETpaioB ¢ TOMOIIBIO BBIYETOB.

1.20 | IIpakTHyeckoe 3anATHE Ne2. BrrunciieHre HHTETPAJIOB I13 2 OIIK-1 | JI2.5
0T (YHKIIMU KOMITJIEKCHOM NepeMEHHONH METOI0M TEOpUH
BBIUCTOB.

1.21 | MeTobl BEIYUCIIEHUE UHTETPATIOB OT (DYyHKIIMU CP 4 OIIK-1 | JI2.5
KOMILUIEKCHOW ITIEPEMEHHOM METO0OM TEOPHUH BBIYETOB.

1.22 | KonTposbHas paboTa CP 2 OIIK-1

Monayasb 2. «IACKPETHASI MATEMATHUKA> - 72 yaca (8+64)

8 (4JIex+4I13)uacoB koHTaKTHOI padoThl_64uacoB CP

Kop 3aH. Tema u KpaTKoe COJIEpKAHUE 3aHATUSA Bun Kon. | Kowme- YMHUO

3aH. MacOB | TEHIUH

1 2 3 4 5 6

Kypc 2, Cemectp 3.
DJIeMEHTBhI MaTeMaTH4YeCKOH JOruku. MHOxkecTBA.
Jleknmus 1
1.Ilpeamer, 3aaa4y ¥ MECTO JUCLMIUIMHBI B TOATOTOBKE J1.1
6axanaBpoB B MTYCHU. OIIK-1
2.1 2. O6nacTu npuMeHeHHs OyaeBOM anreopsl Jlek. | 2
BBICKA3bIBAHMSI.
3. Onepanyu Ha/l BHICKA3bIBAHUSMHU.
4. OcHOBHBIE 3aKOHBI U TOXAECTBA OyIeBOH ajreOphl.

2.2 CBoiicTBa OCHOBHBIX Jorudeckux ¢QyHkiuil. CrocoOwl | CP 2 OIIK-1

3agaHus Jorndeckoil ¢yHkuuu. [locTpoeHue Tabmun J1.1
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UCTUHHOCTU. TOX/I€CTBEHHO MCTUHHBIE, TOXKIECTBEHHO
JIOXKHBIE, YaCTUYHO onpeneNIEHHbIE (bYHKITIH.
DUKTUBHAS TIEPEMEHHAS.

2.3

IIpakTnueckoe 3ansitue 1.

Pemienue 3aau ¢ npuMeHEHNEM OCHOBHBIX TOXIECTB U
3aKOHOB aJIreOpbl JOTHKH JBOUYHBIX (DYHKIIUH.
Jlornyeckue Gpopmyssl anreOpbl BBICKa3bIBAHUH.
Andasut anreOpbl JIOTHKH.

PaBHOCWMIIBHOCTH (popMysT anreOpsl BEICKa3bIBAHH.
OKBHUBaJICHTHbIE TPE0OPa30BaHUs TOTHUECKUX
BBIPAXKEHU.

I13.1

OIlK-1

2.4

CrienivanbHbIC PA3JIOKEHUS JTIOTHUECKUX (DYHKITHIA.
CAH®, CKH®. Muanmu3zanust OyneBbIX (yHKIIHA.
Meton HeonpenenéHHbix Kodhdunrentos. Metox
KBaiina — Maxk Knacku. MugnMmusanust 4acTUHYHO
ornpeneEHHBIX (DYyHKIIUH.

CP

OIIK-1

J1.1

2.5

IIpakTH4eckoe 3ansaTHE 1

Texauueckas peanu3aius npeoOpazoBaHHON
(koMTIakTHOM) Oyn1eBON (YHKITUU.

Merton kaptr KAPHO.

CTpyKTypHBIE CXeMbI 3KBUBAJICHTHBIX U(POBBIX
YCTPOMUCTB.

[Tonmnuom XKerankuna.

[Toctpoenue nonuuoma JKeraiakuHa ¢ TOMOIIBIO
TpeyronbHuka [lackans.

I13.1

OIIK-1

2.6

[lonarne (HyHKIMOHATBHO MONHOW cucTeMbl. Kitacch
byHKIui: TUHEHHbIE W MOHOTOHHBIE (GyHKIUU(L,M);
coxpanstromux kouctanrty (To,T1).

JIBoiicTBeHHBIE (PyHKIMU. TeopeMa O CyNeprno3uliuu
JIBOMICTBEHHBIX byHKIUI. CaMo/1BOMICTBEHHBIE
¢bynknuu. Kmacc camMoaBOMCTBEeHHBIX (yHKIMHA —S.
Kpurepnii camonBoiictBenHocTH (yHKmu. Jlemma o
HecamoBoiicTBeHHON  (yHkiuu. Teopema Ilocra.
[IpoBepka cucteMsl (HyHKIMN Ha MTOTHOTY.

CP

OIlK-1

J1.1

2.7

1. MHOXecTBa U omnepaluy HaJl HUMHU.

2. CriocoObl 3a1aHUsT MHOXKECTB.

3. OcHOBHBIE ONEpalvy HaJl MHOKECTBAMH U MX
CBOICTBA.

4. Koprexu u mpsimoe (IeKapTOBO) MPOU3BEACHUE
MHOXKECTB.

5. MoImHOCTE MHOXKECTBA.

6. Bynean MHOXXeCTBa.

CP

OIIK-1

J1.1

2.8

KoHTakTHBIE CXEMBI YCTpOﬁCTB, HCIIOJIB3YEMBIX B
E)J'IGKTpOHHO-BBIqHCHHTeHBHOfI TCXHHKE.

CP

OIIK-1

J1.1
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2.9

OCHOBHBIE ONepalyy HaJl MHOKECTBAMH.

Pemienue 3amay, ucnosb3yromue CBOMCTBA OCHOBHBIX
onepaunuii HaJi MHOKECTBAMH.

Huarpammsl Benna

OtoOpaxeHue MHOECTB: HHBEKTHUBHOE,
CIOPbEKTUBHOE, OMEKTUBHOE.

Cp |2

OIlK-1

J1.1

2.10

[IpumeHnenne  3aKOHOB, TOXAECTB U (QYHKIUH
MaTEeMaTUYEeCKOW JIOTUKH K PEHICHUIO HOPUANYECKHUX,
YUpEXKIEHYECKUX, CIIOPTUBHBIX U JIp. 3a/1au.

Cp |3

OIIK-1

J1.1,

Jloruka npeaukatoB. KomOunaropuka. Onrumuszanus rpados.
Teopusi AnroputmoB. 44 yac(8 + 36)
8 (4JIex+4113)uacoB KoHTaKTHOI padoThl_36uyacoB CP

2.11

1. Mcuucnenne BpICKa3bIBAHUM.

2. AndaBuT HCYUCIICHUS BHICKa3bIBAHHIA.
3. CucreMa aKCHOM. CP 2
4.CBs13b MeXKAy OyneBbIMH (PYHKIUSAMU U HCUYUCIICHUEM
BBICKA3BIBAHUH

OIlK-1

J1.1

2.12

OCHOBHbIE MOHATHUS JIOTUKHU NpeauKaToB. KBaHTOpHBIE
onepauuu. Andasut JIOTUKH npenukaroB. | CP 2
PaBHOCUIIBHBIE (HOPMYJIBI TOTHKHU MPEAUKATOB.

OIIK-1

J1.1

2.13

bynesa anrebpa mnpenukaroB. PemeHune 3anmau:
OIpe/ieJIeHUe 3HAueHUs] HCTHHHOCTH MPEAMKATHBIX

dbopmyit. P14

OIIK-1

J1.1,
J3.1,
JI3.2.

2.14

3amanne  GOpMyNIbl  JIOTHKH  TNPEIUKAaTOB B
peaBapeHHON HOpMaNbHOU popme.

CrannaptHas ¢popma Ckynema.

OO011e3HaYUMOCTh U BBITIOJIHUMOCTb.

Cp |2

OIlK-1

J1.1,

2.15

KomOunaropuka.

Dnemenmul KOMOUHAMOPUKU.
Pewenue 3a0au ¢ npumenenuem 0CHOBHbIX NPAGUL Cp |2
KOMOUHAMOPUKU.

Kombunayus sanemenmos ¢ nosmopenusimu..

OIlK-1

J1.1,
J3.1

2.16

bunom Hvromona. Csoticmea OUHOMUATILHBIX
kosgppuyuenmos. Tpeyeonvnux Ilackana. Dopwyna | CP | 2
BKIIOYEHUL U UCKTIIOYEHU.

OIlK-1

J1.1,

2.17

Jlexums 2

1. OcHOBHBIE TIOHATHSI TEOPUH I'PadOB.
2. DnemeHTHI TpadoB.

3. Oprpadsl, nceBaorpadsl, MyasTurpadsl 1
runeprpadsl.
4.M3omopdusm rpados. Jlex. | 2
5.BaneHTHOCTH (CTETEeHb )BEPIIUHEI.
6. MapipyTsl, LleNH, HUKIBI.

7. DUAEpOB IUKIL.

8. Cesi3HoIi rpad.

OIlK-1

J1.1,
J3.2,
J3.3
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9. Kon nepera rpada.
JI1.1
[IpakTnueckoe 3ansaTue 2. OITK-1
2.18 [Ipencrarnenne rpadoB B mporpamme. Matpuiibt 3.2 |2
CMEXHOCTH M MHIIUJIEHTHOCTH U1 rpada u oprpada.
1. Ontummu3anus rpagos.
219 2. Ontumuzanus rpados: aroputmsl JeHKkcTpol 1 CP 2 J1.1,
' Kpackanna. OIIK-1 | JI3.1
3. Pemenue 3a7a4 1o onTUMU3AIMH rpadoB.
J1.1
220 Ilocmpoenue KOMMV)/HI/!KCZL;MOHHOLZ KOMNbIOMeEpHOU cP |2 OIK-1
cemu MuHUManbHou Onunsl. Packpacka epagos.
1. Teopust anropuT™MOB.
2. OmnpesneneHre ¥ OCHOBHBIE YEPThI AJITOPUTMA. JI1.1
3. O6mue noHatus 00 aaropuTMe. OIIK-1
2.21 4. HopmanpHble anroputmsl Mapkosa. Cp |4
5.YTouHEeHHE NOHATHS aJITOPUTMA C TIOMOIIIBIO
MamuHbl ThropuHra.
6. Pa3penmmMeble u Hepa3pelMble MpodIeMBbl.
Mammvna Teropunra.
Pemienue 3a1au Ha MPUMEHUMOCTH MAILIUHbI J1.1,
2.22 Trropunra(paboraromeii o 3a1anHoi nporpamme P) k cp 2 OIIK-1 | JI3.1
3aJJaHHOMY CJIOBY S.
J1.1
[ToaroroBka k sK3aMeHy 4 OIIK-1
2.23 KonTpoJsbsHas pabora CP |8 OIIK-1
IK3aMeH - 9 yacoB
Hroro 468 yacos
5. Y4eOHO-MeTOAMYeCKOe M HHOPManMOHHOe o0ecrnieyeHne JUCIMIIIHHBI
5.1 PexoMeHnayemasi JJUTEPATypa
5.1.1. OcHOBHas1 IUTEpPATYypa
Kox ABTOpBHI, 3araaBme HU3nparenscrBo, Koo
COCTABUTEJIH roj
J1.1 | Hunayges, B. C. Beiciias matematuka : yueOHUK Mocksa : UHOPA- | D1
M, 2024. — 479 c.

JI1.2 | Hdertapesa O. M., MaremMaruka B mpuMepax 1 3afadax : Mocksa : UHOPA- | D2
Kyp6enko JI. H., yueOHoe rnocobue M, 2021. — 372 c.
Hukonosa I'.A.[u np.]

JI1.3 | IlonoBunkuH E. C Teopust pyHKIINN KOMILIEKCHOTO Mocksa : UHOPA- | B3

MEPEMEHHOTO : YUeOHHUK M, 2023. — 253 c.
5.1.2 JlonoJHUTEJIbHAS JINTEPATYpPa
Kox ABTOpBI, JaraaBe H3narenncrTBo, Kou.
COCTaBHMTEJH roj
JI2.1 | unayes B.C. Marematnueckuid anaim3. Teopus u Mocksa : UHOPA- 24
MPaKTHKa: yueOHOe mocodue M, 2023. — 351 c.
JI2.2 | [TanTenees A.B., OObIkHOBeHHBIE MU hepeHITnaIbHbIC Mocksa : UHOPA- 25
SAxumosa A.C., ypaBHeHus. [Ipaktukym: YUED. M, 2019. — 432 c.
Pri6akoB K.A. ITOCOBUE
5.1.3 YueOHO-MeTOANYECKOE o0ecnieueHue
Kon | ABTOpBI, | 3arnasue \ HU3nparenbcrBo, Kou.
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COCTABHUTEJIH roa
JI3.1 | HokyuaeB C.A. Meroauyeckue ykazaHus 110 Pocros-Ha-/lony, 26
Kocrenxkas I'.C. BBITIOJIHEHUIO KOHTPOJIbHOU paboTel Ne3 | CKO MTVYCH,
o aucHuIuIMHe «Bpicias matemaruka» | 2024
JUTSI CTYJICHTOB OYHOM M 3a04HOM (hopM
00y4eHHsI.
J13.2 | HokyuaeB C.A., Meroanyeckue yka3aHus 1o PocrtoB-Ha-/lony, 27
Kocrenxkas I'.C. BBITOJIHEHHUIO KOHTPOJIbHOI pabotsl Ne2 | CKO MTYCU,
o nucoumuinge «Bricmias maremaruka» | 2024
JUISL CTYICHTOB OYHOM U 3a04HOM (hopm
o0Oy4eHus.
JI3.3 | bepkosuu B.H. Meroauyeckue ykazaHus 110 Pocros-Ha-/lony, 98
BBITIOJIHEHUIO KOHTPOJIbHOU padoTel Nel | CKO MTYCH,
o aucHuIuIMHe «Bpicias matemaruka» | 2024
JUTSI CTYJICHTOB OYHOM M 3a04HOM (hopM
00y4eHHsI.
5.2 DyekTpoHHbBIE 00pa3oBaTebHbIE PECYPCHI
€)! https://znanium.ru/catalog/product/2085943
32 | https://znanium.ru/catalog/product/1588756
33 https://znanium.com/catalog/product/1913992
24 | https://znanium.ru/catalog/product/1911211
35 | https://znanium.ru/catalog/product/1010761
26 | https://elib.mtuci.ru/view.php?book id=170049
37 | https://elib.mtuci.ru/view.php?book _id=170048
38 https://elib.mtuci.ru/view.php?book id=170066
5.3 UndopManmoHHO-CNIPABOYHBbIE CHCTEMBbI M NPO(ecCHOHATbHBbIE 0a3bl JAHHBIX
5.3.1 | Koncynprant Ilnroc — https://www.consultant.ru/
5.3.2 | T'apanr — https://www.garant.ru/
5.3.3 | Hayunas snektponHas oubsimoreka (0asza manubix) https://www.elibrary.ru
5.3.4 | Tlpodeccuonanbuass  6a3a naHHbIX: DenepanbHbii mopTtan «Poccuiickoe o0pa3zoBaHUE»:

[DnexTponHbIi pecype] — Pesxum moctyma: http://www.edu.ru/ (OTKpbITHII 10CTYIT)

5.3 IlporpammHoe obecnevyeHune

CK® MTYCH obecniedeH He06X04UMbIM KOMIIJIEKTOM JIUIIEH3UOHHOTO U CBOGO/JHO pacIpoCTPaHsIeMOro
MPOrpaMMHOT0 06€eCreYeHHs], B TOM YU CJIE€ OTEYECTBEHHOTO TPOU3BO/ICTRA:

I1.1 Kaspersky Endpoint Security
I1.2 OmnepanmonHas cuctema Linux
I1.3 MS Office

6. MaTepuaJbHO-TEXHUYECKOE O0ecTevyeHue TN CIUNINHBI

6.1 MTO j1eKIIMOHHBIX 3aHATHH

1 JlekMOHHAs ay TMTOPHS, OCHAIIEHHAs! HHTEPAaKTUBHON JOCKOM, poekTopoMm, [1K (HoyTOykom),
9KPAHOM.

6.2 MTO npakTu4ecKuX 3aHATHI

1 YyeOHBICE ayaUTOPUH, OOOPYJAOBAaHHBICE KOMITBIOTEPHOW TEXHHKOH, C BO3MOXKHOCTBIO
nogkiaroueHuss kK cetu  «MHTepHeT», W  obOecredeHHMeM JIOCTyna B BJICKTPOHHYIO
nHpopmanmoHHo-006pazoBaTenbHy0 cpeny CKO MTYCHU

2 Y4eOHble ayaUTOPHM, OCHAILEHHbIE MHTEPAKTHBHOW JOCKOM, MEJIOBOM JTOCKOM, MPOEKTOPOM,
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https://znanium.ru/catalog/product/1588756
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https://znanium.ru/catalog/product/1010761
https://elib.mtuci.ru/view.php?book_id=170049
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\ I1K (HOyTOYKOM), DKpaHoM.

6.3 MTO Tekymmx KOHTPOJI€il, 3a4€TOB, IK3aMEHOB

1 VY4ueOHble ayaAuTOpUH, 000pyI0BaHHbIE KOMIIBIOTEPHOW TEXHUKOH € BO3MOKHOCTBIO BBIXOJa B
JOKaIbHY10 ceTh Pumana u MHTepHeT.

6.4 MTO camocTosiTe1bHON PadoThl 00y4arOLIUXCSH

1 [Tomemnienne s CaMOCTOSTENBHONW pa0OThl OOyYaIOUMIMXCS OCHAIIEHO KOMITBIOTEPHOMN
TEXHUKOM C BO3MOKHOCTBIO TOJKJIIOUEHUS K ceth VHTepHeT m oOecrieueHWeM O0CTyra B
AJIEKTPOHHYI0 WH(OpMAIIMOHHO-00pa3oBaTenbHyo cpeny CKO MTYCHU

7. OueHo4YHbIe MATEPHUAJIBI

OHCHO‘IHLIC MaTcpualibl U ICPCUYCHb BUAOB OLICHOYHBIX CPEACTB TEKYIIETO KOHTPOJIA U HpOMeH(YTOQHOﬁ
aTTeCTAalluy NPCACTABJICHLL B HpI/IJ'IO)KCHI/II/I 1 x pa60qel71 nmporpaMme JUCHUIIINHBL.

8. MeToanueckue peKOMEHIANNH 1JI51 00y4aIOMXCS M0 CAMOCTOSAITeIbHO padoTe

MGTOILI/I‘IGCKI/IG PEKOMCHAAINHU MO OCBOCHUIO JUCIUIIIIMHBI ITPEACTABJICHBI B HpI/IJ'IO)KeHI/IH 2 K pa60qel71
nmporpaMme TUCHUITINHBL.

9. Oco0eHHOCTH peau3aluy JUCHUITHHBI (MO1YJIfA) MPU 00y4eHUN UHBAJTU/IOB U

JIMI ¢ OTPAHUYCHHBIMHA BO3MOKHOCTAMM 3/10POBbHA

PabGouass mporpamMma AUCIUIUIMHBI (MOIYJsI) TIPH  HEOOXOJUMOCTH MOXKET OBITh
aJlanTUpOBaHa Al 00ydeHus (B TOM 4YHCIEe ¢ MPUMEHEHHEM JMCTAHIMOHHBIX 00pa3oBaTeIbHbIX
TEXHOJIOTHIT) JIUI] C OTPAaHUYEHHBIMU BO3MOXXHOCTSMH 3/10pPOBbsl, UHBANUAOB. /{115t aTOr0 Tpedyercs
3asgBJICHHE OOYYAIOUINXCS, SIBJIAIONIMXCS JMIAMH C OIPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBbS,
WHBaJUJAM{, WM UX 3aKOHHBIX MPEJICTAaBUTENCH M PEKOMEHJIALUU TICHUXO0J0T0-MEIUKO-
nearornyecko komuccuu. Ilpu oOyueHUH JHIl ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMH 37J0POBBS
YUUTBHIBAIOTCS HX HWHAUBUAYyalbHblE Mcuxodusnueckue ocobeHHoctu. OOydeHHWe HHBAIUAOB
OCYILIECTBIISICTCS TAK)KE B COOTBETCTBHM C MHIAWBUAYAIBHOM MPOrpaMMoOii peaOUINTaluy HHBAIHIA
(mpu HaNMUYUN).

Jlng nui ¢ HapyIIeHHEeM CiIyXa BO3MOXHO MpeNocTaBleHHue Yy4eOHON uHQOpMaluu B
BU3yaJIbHOU (hopMe (KpaTKui KOHCIEKT JIEKIMM; TEKCThI 3a/JIaHHi, HaleyaTaHHbIC YBEIUYECHHBIM
mpudTomM), Ha ayIUTOPHBIX 3aHATHUAX JOMYCKAaeTCs TMPHUCYTCTBUE AaCCUCTEHTa, a TaKXke
CYPZIOTIEPEBOJIUKOB M TU(IIOCYPIOTIEPEBOIINKOB.

Texymuii KOHTPOIb YCIIEBAEMOCTH OCYIIECTBIISIETCS B MUCbMEHHOM (hopme: oOydaromuiics
MUCHMEHHO OTBEYAET Ha BOMPOCHI, MUCEbMEHHO BBITIOJIHSIET MPAKTUIECKHUE 3aJaHMUS.

Hoknan (pedepar) Takxke MOXKET ObITh MPEACTABICH B MUCHbMEHHOW (opme, MpHU STOM
TpeOOBaHUS K COACPIKAHUIO OCTAIOTCS TEMH K€, a TPeOOBaHUS K KaueCTBY M3JIOKEHUS MaTepuaa
(MOHATHOCTh, KAauecTBO pEuYd, B3aHUMOJCHCTBHE C ayauTOpued W T. [.) 3aMEHSIOTCA Ha
COOTBETCTBYIOIINE TPEOOBaHUS, PEIbIBIsIEMbIE K MTUCBMEHHBIM paboTaM (KauecTBO 0(opMIICHHUS
TEKCTa U CIHCKA TUTEPaTyPhl, IPaMOTHOCTh, HATUYHE WILTIOCTPAIIMOHHBIX MAaTePUAIOB U T.1I.).

[TpomesxyTodHast aTTecTalys JJIs JIAI C HAPYIICHUSIMH CITyXa MPOBOJHUTCS B MHCEMEHHON
dbopMe, TIpH TOM HCHONB3YIOTCS OOIIME KpUTepuu oleHuBaHUSA. [Ipu HeoOXomumocTu Bpems
MOJITOTOBKH K OTBETY MOXKET OBITh YBEITUYECHO.

Jlnia a1 ¢ HapyIIeHUeM 3peHusl JOIMyCKaeTcs ayIuaibHOe MpelocTaBlieHne nHhopMalum, a
TaKK€ MCIIOJIb30BAaHUE HA ayJAUTOPHBIX 3aHATHAX 3BYKO3AIHMCHIBAIOIINX YCTPOHCTB (IUKTO()OHOB U
T.A.). JlomyckaeTcsi NPUCYTCTBHE Ha 3aHATHUAX AaCCHUCTEHTa (TIOMOIIHMKA), OKAa3bIBAIOIIETO
oOy4aromuMcss He00X0JUMYI0 TEXHUYECKYIO TOMOIIb.

Texyuuii KOHTPOIIb YCIIEBAEMOCTH OCYILIECTBISETCS B YCTHOU (hopMme.

[Ipy TpoBeAEHWH TPOMEKYTOYHOM AaTTeCTallid /I JIMI C HapylICHHEM 3peHUs
TECTUPOBAHUE MOXKET ObITh 3aMEHEHO Ha YCTHOE co0eceI0BaHKE IO BOIIPOCaM.
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I[J'If[ JiI ¢ OTrpaHNMYCHHBIMU BO3MOXHOCTAMH 340POBbA, MMCIOMIUX HAPYUICHUA OIIOPHO-
JIBUTATEIBHOTO arnapara, Ha ayJUTOPHBIX 3aHATHSAX, a TaKkKe IpPU MPOBEICHHUU MPOIEIYP
TCKYLIECTO KOHTPOJIA YyCIICBACMOCTH MU HpOMe)KYTO‘-IHOI\/JI arrecTallui MOryT OBITE MpeaoCTaBJICHBI
HEOOXOMMbIE TEXHHUECKHE CPECTBA (TIEPCOHATBHBIA KOMITBIOTED, HOYTOYK WJIH JPYTOd TaJKeT);
JOIMYyCKaeTcsl MPUCYTCTBHE  ACCUCTEHTa  (ACCHCTEHTOB),  OKAa3bIBAIONIETO  OOYYaIOMINMCS
HEOOXOJMMYI0 TEXHHUYECKYIO0 TOMOIIb (3aHATh paboyee MecTo, MEepeaBUraThbCs 1O ayAWTOPHUH,
MPOYUTATh 3a/laHue, 0QOPMUTH OTBET, OOLIATHCS C MPENOgaBaTesieM).

10. JonostHeHnsi 1 u3MeHeHusi B Padoueid mporpamme

Jluer akTyanu3zanuu padoyeii mporpaMMspl JUCHUTLIHHBI
«b1.0.04 Bpiciasgs MaTeMaTHKAa»
JIA ucnoJib3oBanus B 20 /20 Y4eOHOM roay

Yr1Bepxaaro
3aMm. qupekropa o YP

« » 20 r.

Hampasnenue: 11.03.02 UH(pOKOMMYHUKAIIMOHHBIC TEXHOJIOTHH M CHCTEMBI CBSI3H
[Tpoduns: 3amumeHHble HHPOKOMMYHUKAIIMOHHbIE CHCTEMBbI

®dopma 00yueHus: OuHas, 3a09Has

a) PabGouas mporpamma aeiicTByer 6€3 U3MEHEHHIA.
0) B paGouyro mporpaMmy BHOCATCS CIEAYIOIINE H3MECHCHHUS

Pazpaboruuk (u):

(®UO, yueHas cTerneHpb, y4eHOE 3BaHUE)
« » 20 T

PaGouast mporpamMmma nepecMoTpeHa u oo0peHa Ha 3acelanuu Kadeapsbl

[TpoTokon Ne OT «__ » 20 r.

3aBeayromnuii kadeapoit
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IIpuioxenne 1

OHeHO‘IHble MaTepUuaJbl AJ NPOBECACHUS TEKYHIECT0 KOHTPOJISA U
HpOMe)ICYTO‘IHOﬁ arTTeCTalluy 1o JMCIHMIIJINHE

1. OueHoyHbIe MaTepuaJabl 1JId IMIPOBCACHUA l'lpOMe)KyTO‘-lHOﬁ arrecranum mo J1MCUMIVIMHE

1.1 IIxajga oneHNBAHNUSA KOMIETEHIIHIA

IxaJjia oneHUBaHUS KOMIIETEHIHIA

Orenka

YpoBeHb 0CBOCHUA
KOMITeTEHIIUH

Kpurtepun onennBanus

«OTInYHO»

Bricoknii ypoBeHb

OOyuJaronuiicst TOKa3bIBACT BCECTOPOHHEE,
CUCTEMAaTUYECKOE U TITyOOKOe 3HAHHE
OCHOBHOTO H JIOTIOJTHUTEIBHOTO Y4€OHOTO
MaTepuana, yMeeT CBOOOTHO BHITIOTHATh
3aJlaHus, IPeayCMOTPEHHBIE TPOrPaMMOIii;
YCBOMWJI OCHOBHYIO U 3HAKOM C
JOTIOJTHUTEIbHON PEKOMEHOBAHHOM
JIATEPATypPOil;

MO>KET OOBSICHUTH B3aUMOCBSI3b OCHOBHBIX
MOHATUN JUCUUIUIMHBI B UX 3HAYECHUHU IS
MOCJIeYIOIIEH PO ECCHOHATBHON
NEeSATEIbHOCTH; MPOSBIIAET TBOPUECKUE
CIIOCOOHOCTH B IOHUMaHHUH, U3JI0KEHUU U
MCIOJIb30BaHUHU YUYEeOHOT0 MaTepuaa.

«Xopomo»

I1oBbIIIEHHBIN YPOBEHB

OOyyaronuiicst MOKa3bIBAET TOCTATOYHBIN
YPOBCHb 3HAHH B TIpejiesiaX OCHOBHOTO
y4eOHOro Marepuana, 6e3 CyleCTBeHHBIX
OIIMOOK BBITIOJIHSET MPEYCMOTPCHHBIC B
porpaMMe 3aJ[aHusT; YCBOMII OCHOBHYIO
JTUTEpaTypy, PCKOMEHJIOBAaHHYIO B
rporpamMmme; crioco0eH 0ObSICHUTh
B3aMMOCBSI3b OCHOBHBIX TTOHSITHI
AUCHUILIWMHEBI ITPU JOITOJTHUTCIIBHBIX
BOIpoOcax npernojaasatelis. Jlomyckaer He
CYHICCTBCHHBLIC MMOTrPCITHOCTHU B OTBCTAX,
yCTpaHseT uX 0e3 MOMOIIH MPENoIaBaTesl.

«Y IOBIIETBOPUTEIIBHO»

IToporosslii ypoBeHb

OOyuJatronuiicst TOKa3bpIBACT 3HAHUS
OCHOBHOTI'0 Y4eOHOI0 MaTepHaa B
MHUHHMAaJbHOM 00beMe, HEOOXOIUMOM IS
JalbHenIe yueOnl; cripaBisieTcs ¢
BBIITOJIHEHUEM 3aJJaHUM, TIPEyCMOTPEHHBIX
IpOrpamMMOii, oIycKast IpU 3TOM OO0JIbIIOE
KOJIMYECTBO HE MPUHLIUINATIBHBIX OIIHOO0K;
3HAKOM C OCHOBHOM JINTEPATYPOH,
PEKOMEHIOBAaHHOM mporpaMmoit. /Jlomyckaer
CYILLECTBEHHBIE IIOTPEIIHOCTH B OTBETAX, HO
o0ajaeT HeOOXOIMMBIMU 3HAHUSAMU JIJIST KX
YCTpaHEHUs MO, pyKOBOJICTBOM
IIPENOIaBaTEIIs.

«HCYI[OBJICTB OPHUTCIIBHO»

MuHuMabHBIA YPOBEHD
HE JOCTUTHYT

OOyuatomiuiics 0OHapy>KUBaeT MpoOesbl B
3HaHMUAX OCHOBHOTO y4eOHOIro MaTepHaa,
JONYCKaeT NPUHIUIHAIBHBIC OMINOKH B
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BBIITOJIHEHUH NTPETyCMOTPEHHBIX
IIPOrpaMMOM 3aJJaHUM, HE 3HAKOM C
PEKOMEHIOBAHHOM JINTEPATYPOH, HE MOMKET
WCTIPAaBUTH JOIyIIeHHBIE omuOKu. Kak
MIPaBUJIO, OLIEHKA «HEYJAOBIECTBOPUTEIBHO»
CTaBUTCS 00YYAIOIUMCSI, KOTOPbIE HE MOTYT
MPOJOKUTH 00yUYEHHE WU MPUCTYIUTh K
npodecCHOHALHOM IEATEIBHOCTH 110
OKOHYaHUM By3a 0€3 JOTOIHUTEIbHBIX
3aHATUI IO COOTBETCTBYIOLIEH AUCIUIUIMHE.

1.2 I/IH)II/IKaTOPI)I HOCTHIKCHUSA KOMHeTeHIIHﬁ, KPUTEPUHA U HIKAJBI UX OCHUBAHUA

Tloka3zaTenn KOMIETEHIINU

[IIxama

Kputepuu onenuBanus
OLCHUBAHUA

OIIK-1 Cnoco0eH UCI0JIb30BaTh MOJIOKEHUS, 3AKOHBI 1 METOAbI €CTCCTBEHHBIX HAYK U
MATEMATHKH 1JISl PCIICHUSA 3a1a4 mmceﬂepnoﬁ ACATECJIbHOCTH

3HaTh:
- (hyHIaMEHTATIBHBIC 3aKOHBI Konrponbhast padoraNel, | Moxyns 1 (1 cemectp)
[PHUPOIbI U OCHOBHBIE (PU3UUYECKHE | TECTOBbIH KOHTPOIIb 0+20

MaTeMaTUYEeCKHUE 3aKOHBI i METOIbI
HaKOIUJICHHUA, IEpCaaiu U
00paboTku nHpOpMaIUH.

«Heynosnersopurenpao» -0-4
«Y IOBJIETBOPUTENBHOY - 5-6
«Xopomo» - 7-8

«OTtmmaro» -9-10

KonTponbHas pabotaNe2, Monynsb 2 (1 cemectp)
TECTOBBI KOHTPOJIb 0+20
«HeynosnerBoputensuo» -0-4
«Y MOBJIETBOPUTETLHOY - 5-6
«Xoporio» - 7-8

«Otanunoy -9-10

KonTponbeHas paboraNe3, Monyns 1 (2 cemecTp)
TECTOBBI KOHTPOJIb 0+20
«Heynosnersopurenpao» -0-4
«Y NOBJIETBOPUTETHLHOY - 5-6
«Xopomo» - 7-8

«Otanunoy -9-10

KonTponbsHas paboraNe4, Monyns 2 (2 cemecTp)
TECTOBBIM KOHTPOIIb 0+20
«Heynosnersopurenpao» -0-4
«Y NOBJIETBOPUTETHLHOY - 5-6
«Xopomo» - 7-8

«Otamanoy -9-10

Konrponenas paboraNe5, | Moayns 1 (3 cemectp)
TECTOBBI KOHTPOJIb 0+20
«HeymosnerBopurenpHO» -0-4
«Y IOBJIETBOPUTENBHOY - 5-6
«Xopomo» - 7-8

«Otamanoy -9-10

Konrponenas paboraNe6, | Momyns 2 (3 cemecTp)
TECTOBBIM KOHTPOJIb 0+20
«HeymosnerBopurenpHO» -0-4
«Y IOBJIETBOPUTENBHOY - 5-6
«Xopomo» - 7-8

«Otamanoy -9-10
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VYMeTh:

- IPUMEHSATH (PU3UUCCKUE 3aKOHBI U
MaTEMATUYCCKU METOObBI dJIA
pelIeHus 3a/1a4 TEOPETUIECKOTO
MPUKJIATHOTO XapaKTepa.

Hp AKTHUYCCKOC 3aHATUC

Monyns 1 (1 cemectp)

0+10
«HeynosnerBoputensnoy - 0-2
«Y IOBJIETBOPHUTEIBHOY - 3
«Xoporo» - 4

«OTnu4HO» - 5

[IpakTrueckoe 3aHsTHE

Monyns 2 (1 cemectp)

0+10
«HeymosnerBoputenbHO» - 0-2
«Y IOBJIETBOPUTEIBHOY - 3
«Xoporro» - 4

«Otamanoy - 5

[IpakTrueckoe 3aHsATHE

Monyns 1 (2 cemectp)

0+10
«HeymosnerBoputenbHO» - 0-2
«Y IOBJIETBOPUTEIBHOY - 3
«Xopouio» - 4

«Otamanoy - 5

[IpakTuyeckoe 3aHsATHE

Monynsb 2 (2 cemectp)

0+10
«HeynosnerBopurensao» - 0-2
«Y TOBJIETBOPUTEILHOY - 3
«Xopomio» - 4

«OtamaHoy - 5

[IpakTuyeckoe 3aHsATHE

Monyns 1 (3 cemecTp)

0+10
«HeynosnerBopurensao» - 0-2
«Y IOBIETBOPUTEIBHON - 3
«Xoporo» - 4

«OT1nuyHOY - 5

Hp AKTHUYCCKOC 3aHATUC

Monyns 2 (3 cemecTp)

0+10
«HeynosnerBopurensao» - 0-2
«Y IOBJIETBOPHUTEIBHON - 3
«Xoporoy - 4

«OtnuyHOY - 5

Bnaners:

- HaBBIKAMH UCTIOJIb30BAHUS
3HaHUN (PU3UKU U MATEMaTUKU MIPU
pELICHNN IPAKTUYECKUX 3aad.

[IpakTrueckoe 3aHsATHE
Konrtpomnbnas padora Nel

Monyns 1 (1 cemectp)

0+20
«HeymosnerBoputenpaO» - 0-2
«Y IOBIETBOPUTENBHOY - 3-4
«Xopomro» - 5-6

«OTtnuaHo» - 7-8

[IpakTuyeckoe 3aHsATHE
Konrponsnas padora Ne2

Mogyns 2 (1 cemecTp)
0+20

«HeynosaerBopureabao» - 0-2
«Y IOBIETBOPUTENBHOY - 3-4
«Xoporio» - 5-6

«Otnuunoy - 7-8

[IpakTuyeckoe 3aHsATHE
Konrtposasnast padbora Ne3

Mogyns 1 (2 cemecTp)
0+20
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«HeynosnerBopurensao» - 0-2
«Y IOBJIETBOPUTENBHOY - 3-4
«Xopomio» - 5-6

«OtnuyHoY - 7-8

[TpakTHyecKoe 3aHsITHE Monynsb 2 (2 cemectp)
Konrponsnas padora Ne4 | 0+20
«HeynosnerBopurensao» - 0-2
«Y NOBJIETBOPUTETHHOY - 3-4
«Xopomio» - 5-6

«Otnuynoy - 7-8

[TpakTHyeckoe 3aHsATHE Monyns 1 (3 cemectp)
Konrponsnas padora Ne5 | 0+20
«HeynosnerBopurensao» - 0-2
«Y NOBJIETBOPUTETLHOY - 3-4
«Xopomio» - 5-6

«Otanunoy - 7-8

[TpakTHyeckoe 3aHsATHE Monyns 2 (3 cemecTp)
KonTponbnas padora Ne6 | 0+20
«HeynosnerBoputensnoy - 0-2
«Y TOBNETBOPUTENHHOY - 3-4
«Xopomio» - 5-6

«Otanunoy - 7-8

3auer (1, cemecTphI) 0-100 6amoB
«He 3aureno» - 0-40
«3aureno» - 41 - 100

Dk3ameH (2,3 cemecTp) 0-100 6amioB
«HeynosnerBoputensao» - 0-40
«¥Y noBnerBoputenbsHOY - 41-60
«Xopormioy» - 61-80

«Otmynoy - 81-100

1.3 OueHouHnsbIe MaTepHaJIbl: TANMMOBbIC KOHTPOJBbHbIC 3aJaHUA, HHBIC MAaTCPHAJIbI

1.3.1 Oyenounvie mamepuasnsl 01 04HOU PoOpMmbl 0OYUeHUA

MoayJsb 1 (50 6as10B)

Moayb COAEPKUT S5 TEKIMOHHBIX U 9 MPAaKTUYECKHUX 3aHATUNA. 3HAHHUE JIEKIIMOHHOTO MaTepuaa
OILIEHUBAETCS C IIOMOIIBIO TECTA, COCTOSAMIETO U3 16 BOMPOCOB, MAaKCUMAITLHOE KOJMYECTBO OAJIIOB
3a TECT COCTaBJseT 16. 3a BBIMOIHEHHBIE U 3AIUIICHHBIC TPAKTUYECKHUE 3aHATHUS CTYIEHT
noy4yaet MakcumyM 1o 1 6amra (Bcero 9 6amioB). MakcuMmalibHOE KOJUYECTBO 0aJlIOB 3a
KOHTpOJbHYI0 paboTy Nel cocrasisier 25 6amnoB. O01iee MaKCUMaIbHOE KOJMYECTBO OAJIIOB 3a
MoxayJib 1 cocraBnser S0 6amioB.

1).Tunossle TectoBbie 3ananus ( OITK-1)

1. Hycts f(x) = 32*. Torna f™ (x) paBmsiercs:

A) 3% (In3)"

B) 32x9)n

B) 3%*[(In3)™ + 2™]

I') 32%(In3)" - 2"

2. [pousBoxHas ueTBEPTOro mopsika pyukmun  f(x) = % paBHSCTCS:
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x5
4!
b) — =
4!
B) — por
4!
I por
3. Jlist kotopoit u3 GpyHkwmii Ha cerMmeHTe [—1 ; 0] umeeT mecto Teopema Posst:
A)flx)=x3+1 B) f(x) =17 — x3
B)f(x) =(x?+1)-e7* ) f(x) =3x2+3x+7
4. Iycts f(x) = Vx - In?x. Torna f'(1)paBHsercs:
A) -2 b)0 B) 15 Ni
5. ycts f(x) = tg?(In 2x). Toraa [ G)paBHs{eTc;[:
A)l bym B)0 N-1
6. ®Oynkiusy = f(x)HaspBaetcs qudHepeHIPYEMOil B TOUKE, €CIIH. ..
7. Jlnst Toro, uto6sl GyHKIWMS y = f(x) ObLaa HeyObIBarolei Ha (a, b) HEOOXOAUMO U
JOCTaTOYHO, YTOOBI €€ MPOU3BOIHAS ObLIA ...
8. [Mone3ysce Gpopmynoit MakiopeHa, IPOAOIKUTE PABEHCTBO:
COSX = -
9. [Mone3ysce Gpopmynoit MakiopeHa, IpOAOIKUTE PAaBEHCTBO:
sinx = ---
10. Ilycte S (t) = —2t% + 5t — 7 —3aKoH JBU)KCHUSI MATEPUAIIBHOU TOYKH, TOIa MTHOBEHHAs
CKOpPOCTB JIBUKEHHS B TOUKe t, = 1 paBHseTCs:
A0 B) 1 B) )2
11.  Iycts f(x) = x3 — 3x2. Torna kacarenbHas K kpuBoil y = f(x) Oyaer napanenabHa ocu

Ox B TOUKe (yKa3aTh BCE TOYKH)

A) (0,1) b) (0,0) B)(2,-1) I)(2,—-4)

12.  Jljms Toro utoObl ipsiMast y = kx + b OblTa HAKJIIOHHOM aCUMITTOTOM K KpuBO# y = f(x)
HEOOXOMMO U JIOCTATOYHO ...

13.  Jlnst toro, utoObl pyHkmsa y = f(x) Obuta auddepeHnnpyemMoit, HEOOXOAUMO U
JIOCTaTOYHO YTOOBI OHA UMENA ...

e*+sinx—-1

tgx
A)2; Bb)-2; B)1/2; T)l.

sin?x—cosx—1

14, lim,_,, paBeH

15, lim,_, —_. — DbaBeH
A)1/2; B)-2; B)0; I)3.
16. BrrsicHuTh kakoe u3 npuBeAEHHBIX yTBepkAcHUH saBisiercs HEBEPHBIM

A) B TOUKe PKCTpeMyMa Npou3BoHas paBHa () UM HE CYILIECTBYET;

b) B Touke skcTpeMyma GYHKIHS MEHSIET 3HAK;

B) B TOUKE 3KCTpEMyMa IPOU3BO/IHAS MEHSET 3HAK;

I') B Touke, B KoTOpoil mpom3BoaHas paBHa O WIM HE CYyIIECTBYET, MOXET HE OBITh
AKCTpEMyMa.

17. Crnenyroiee u3 nepeyuciaeHubx yrepxkaeHui asisiercs BEPHBIM

A) B Touke neperuda Bceraa CyIecTBYeT KOHEUHas TiepBasi IPOU3BOIHAS;

b) B Touke nmepernba Bcerna CylecTBYeT KOHEUHas BTOpasi MPOU3BOIHAS;

B) Touka nepern6a sBIsIeTCA TOUKOM SKCTpEMyMa MepBOi MPOU3BOAHOIM;

I') Touka meperuda sIBISIETCS TOYKOM SKCTpEMyMa BTOPOU MPOU3BOIHOM;

18.  3ammcars Gopmymy ans Beruncienus auddepennunana.

19. 3anucarhb NepBbIi 3aMeYaTeSIbHbIA MPEIeN U CIAEACTBUS U3 HETO.
20.  3amucarb BTOpPOIl 3aMedaTeNbHBIN Mpees U CICACTBUS U3 HETO.
21.  Jlath ompezeneHre HEMPEPHIBHOW B TOUKE (QYHKITUH.

22.  Jlatb onpeaeneHne TOYKH yCTPAaHUMOTO Pa3phiBa.

23.  Jlath ompepeneHue TOUYKH pa3pbiBa MEPBOTO poja.
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o 0z
24 OU3NUECKHUN CMBICIT a—:
X

HaMOOJIbIIIAsE CKOPOCTh M3MEHEHUSI (DYHKITHH;
YIJIIOBOH KOA(PPHUITUEHT KacaTeIbHON TUIOCKOCTH;
CKOPOCTh U3MEHEeHHsI (DYHKIIMU B HarpaBiaeHuu ocu OX.

25. Eecmiz=x3+43x%y2+y*+5 uMy(1,2), 10 Z_;Zc |, paBHa:
27

4

9

26.  Bexkrtop graduly,, nokaspiBaer:

yckopeHue GpyHKIuu B Touke My;

BEJIMYMHY HanOOJIBIIETO pocTa PYHKIMH B TOUKE My;
HarpasJieHHe HauOoJIbIIero pocTa GyHKIUU B Touke M.

27.  VYKaxuTe BepHbIC YTBEPKACHUS:
Ecmm z = f(x,y) umeer skcTpeMyM B Touke M, TO
Zjlleo = Z;’c|M0 =0
A>0,a,1 >0
A< 0,a41 >0
A>0,a4; =0

28.  Ecmu z = f(x,y) audpdepenuupyema B Touke M, T0
Az = A-Ax + B-Ay
Az = AAx + B-Ay + a-Ax + [-Ay
Az =z, -Ax + z, Ay + a-Ax
Az = z,-Ax + ZJ', Ay

29.  Beibepure BepHOE yTBEPKICHHE
Juddepennnan nepBoro nopsaka
dz =2 dx+ 24
Z= d0x x dy Y
dz =2 ax + Zay + anx + pa
Z_ax X 3y v+ aldx + [-Ay
Qg = 0z | N 0z .
2= 9 l dy

30.  JIuddepenmanBroporo mopsiaka paBeH
Zyy + ZZ,'C'y + Z;y
Zyxdx? + 22y, dxdy + zy,,dy?
ZyxdX% + 25, dy?

31.  ®ymkuus z = f(x, y) Ha3bIBa€TCs HENPEPBIBHOM B TOuke M), ecin
Jim F(M) = £ (M)
lim f(M)=A

M—>M0
lim Az=0

Ax—0
2

o 04z
32. Haiitu ox0y

, Z = C0s2x -sin 3y

1 BAapHaHT OTBCYACT HAa BOIMPOCHI C HCUCTHBIMU HOMEpAaMH, a 2 BAapHUaHT OTBCYACT HA BOIIPOCHI C
YCTHBIMH HOMCPpaAMMU. Tect pacCUUTaH Ha 45 muH.
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1)

«Otmuno» (13 -16 6.) HOCTUTHYT, €ClIM CTYJEHT OTBETHI Ha 13 -16BompocoB;
«Xopomo» (10 -13 6.) nocTurHyT, eciu cTyaeHT oTBeTi Ha 10 -13Bompocos;
«Y nosnersopurenabHo» (7 - 10 6.) JOCTUTHYT, €CM CTYAEHT OTBEeTWI Ha 7 - 10 BompocoB.

IMpakrnyeckue 3ansaTus (OINK-1).
Ilpakmuueckoe 3anamue Nel.Inemenmapnsie cnocodvl packpblmus HeonpeoeieHHOCmeil.
KontponesHbie Bompocs! (OITK-1):
1.Yro Ha3piBaeTcs npeaenaoM ¢pyHkuuu? Uto Takoe npasblit (JeBbli) mpenen?
2. Kakue TeopemMsbl 0 AEMCTBUU € TIPEEIaMU Bbl 3HaeTe?
3. Kak packpbITh HEONpPeAEIeHHOCTH (00/00) , (o0 - 00), (0/0) ?
4. Yo Takoe OecKkoHEUHO Maas GyHKIUS U KaKOBHI €€ CBOMCTBA?
5.YrorakoebeckoHeuH000bIas (HyHKITMSIMKAKOBbIEeCBOICTBa??
6. KakoBa reomerpuueckast HHTepIripeTaus npeaena QyHkimum?

Ilpakmuueckoe 3anamue Ne2.Packpvimue HeonpeoeneHHoCmell ¢ ROMOUbI0 REPEO2o U 6MOPO20
3ameuamenbHbIX NPEOeos U ux c1e0Cmeuil.

Konrpoasnsie Borpocs (OITK-1):

1. Kak BBITJISIAUT MEPBBIN 3aMeyUaTeIbHbIN Npeen U KaKyl0 HEONPEACIIEHHOCTh OH PacKpbIBAeT?

2. Kakue cieicTBus U3 IEPBOro 3aMEYaTeNILHOTO Mpeieaa Bbl 3HaeTe? 3anuIluTe UX ¢ MOMOIIBIO
SKBHUBAJICHTHBIX ()YHKITHI.

3. Kak BBITVISIAUT BTOPOU 3aMeydaTeNbHbIN MPEAe U KaKyl0 HEONPEECIEHHOCTh OH paCKphIBaeT?

4. Kakue ciecTBUs U3 BTOPOTO 3aMEYaTEIbHOIO IIpeiena Bbl 3HaeTe? 3alMIINTE UX C IIOMOILBIO
SKBHUBAJICHTHBIX (QYHKIIHI.

5. Kakue pyHKIIMY HA3BIBAIOTCS YKBUBAJICHTHBIMU ?

Ilpaxkmuueckue 3anamusa No3.Henocpedocmeennoe oughgpepenyuposanue ¢ nomouibio maoauyvl
u npaeu..

Kontpomasnsie Borpocs! (OINTK-1):

1.YTo Ha3bpIBaeTCS MPOU3BOAHON (PYHKITUH?

2. Uemy paBHa MPOU3BOHASI CyMMbI, PA3HOCTHU, IPOU3BEEHUS U YACTHOTO?

3. Kakoil reoMeTpHUYEeCKHU CMBICT MPOU3BOIHOM?

4. Kaxkoil puznyeckuii cMbICH MPOU3BOAHON QyHKIHH?

5. 3anummre TaGIMIy MPOU3BOIHBIX.

Ilpakmuueckue 3anamun Ned./lugppepenyuposanue pynkyuil, 3a0annvIx HEABHO U
napamempuuecku. Jlocapugpmuueckoe oughgpepenyuposanue.

Konrpomasnsie Bompocs (OITK-1):

1. Chopmynupyiite TEOpeMy O POU3BOAHOM CIOKHON (PYyHKITUH.

2. Kakoii Bux umeet popmyiia mpou3BOIHON (PYHKITNH, 3a]TaHHON B TTapaMeTprUIecKoi ¢popme?
3. Ilo xakoii popmyie Beruncnsercs auddepeHmnman?

4. Yem otnmuaetcs qudepeHnman oT mpou3BOIHOM?

5. Kakast pyHKIMSI Ha3bIBa€TCSl CTEIIEHHO — MOKA3aTEeIbHOM?

6. Kak HaliTu Ipon3BOAHYIO CTENIEHHO — MMOKa3aTeabHON (pyHKINN?

Ilpakmuueckue 3anamun NeS.Ilpouzeoonvie u oughgpepenyuanst evicuiux nopaoKos.
KonTponbHbie Borpocsr (OITK-1):

1. Kak BBOASTCSI IPOU3BOHBIE M JU(PEPEHITHAIIBI BBICIINX TTOPSIKOB?

2. Kakoii Bus1 umMeeT popMyIibl ISl TPOU3BOAHBIX 3JIEMEHTAPHBIX (YHKUIUH M-TO Hopsiaka?
3. Ilo xakoii popmyiie Beramcasercs auddepeHnnan n-ro nopsaKa B caydae He3aBUCHMOTO
aprymenra?

4. Yem ormyaercs nuddepeHnnan ot mpou3BOHON?

5. ®opmyna JleiiOHuIa U1 BEIYUCIIEHUS TPOU3BOAHBIX BBICHIETO MOPSAKA.
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Ilpakmuueckue 3anamus No6.Ilpumenenue npou3goo0Holl K UCC1€006AHUI0 PYHKUUU U
nocmpoenuio zpaguxa.

KontpounesHbie Bompocs! (OITK-1):

1. B uem 3akirouaeTcst JOCTAaTOYHOE yCIIOBHE Bo3pacTaHus (YObIBaHUS) QyHKIMU?

2. Kakoe He0OX0oAMMOe U JOCTAaTOYHOE YCIIOBUS IKCTpeMyma?

3. Kak HaliTU TOUYKH BO3MOYKHOTO IKCTpeMyma?

4. Kak hopMynupyeTcst JOCTaTOUHOE YCIOBUE BBITYKIOCTH (DYHKIIMU BBEpX (BHU3)?

5. Kakast Touka Ha3biBaeTcsi Toukoit neperuba? Kak eé Haittu?

6. Uto Ha3bIBaeTCS BEPTUKAIBHON aCUMITOTON?

7. Uto Ha3bIBaeTCs HaKIOHHON acumnToToi? Kak e€ Hailtu?

Ilpakmuueckue 3anamusn Ne7.Konmponvnasa paboma Nel no meme «Ilpedenvi. IIpouszsoonvien.
KontpomnsHast padota Nel (TemMbl, BRIHOCUMBIE Ha KOHTPOJIBHYIO PadoTy)

Haiiti mpou3BogHY0 CIOXKHOM (YHKITHH

Haiit npon3BoaHy10 GyHKIINH, 3aJaHHOH B TapaMeTpudeckoil popme

HaiiTi mpou3BoIHYIO CTETIEHHO-TIOKA3aTENbHON (YHKITHIA

Haiit npon3BoAHYI0 HESIBHO 331aHHON (DYHKIIWH.

Haiitu nuddepenunan Broporo nopsaka.

Beruucnuts npenen no npasuiny Jlonuras.

Bbruncnenue 4acTHBIX MPOU3BOIHBIX IIEPBOTO M BTOPOTO MOPSIKOB.

Brruncnenue sxkctpemyMa (QyHKIIMH JBYX EPEMEHHBIX.

KOHTpOJIbHaﬂ padora Nel(3ananus):

In(5x+2)
m 1) Haiitu npousBoanyto y' Iy = (Ctg (5/? )) 5 (36)

NGO~ WDNE

2) Haiitit Y, 0T byHKIHH Y=Y(X), 3a1aHHOM MapaMeTPHUECKH:
x=e2t(2t—1), y =e* (2t +3t%) ; (30)

3) Haiitu mpousBogHyIO y),(,x ot dpyHKIwK Y=Y(X), 3aaHHOM HeSIBHO: Y- X =€” -Ch (X) ; (30)

4) Haiitu mponssoauyio d®y: y = (3x* —2x° ) cos (2x); (36)

cos(x) . 1

- 4-14 sSin X \x2
5) Beraucnuth criemyronme npeaess: I Im A2 lim [ j ; (40)
x—0 x—>0 X

6)Hai ™! yacrHpie mponsBogHble Broporo mopsiaka OTU = COS ( y? —2xy +2x° ) (36)

7) UccnenoBath Ha 9KCTPEMYM 7 = xy +E+E (36)
X

tg3x

8) Beruncnnth npousBoaHyo Y = (2x° — 2x +1) In (3X) (36)

CTyneHT mojlydaeT «OTIMYHO», eciu Habpan 21 — 25 6amioB; «Xoporno», eciau Hadpal
16 — 21 6anoB; «ynOBIETBOPUTEIHHO», eciu Habpain 10 — 16 6aos.

Ilpakmuueckue 3anamus Ne8. Boiuucienue 4acmuplx npou3e00HbIX NEPe02o u 6Mopo2o
nopAOKoe.

Konrpoasnsie Bompocs! (OITK-1):

1. Maiite ompeneneHue GyHKUIUU IBYyX epeMeHHbIX. Kakoll reoMeTpruecKuii cMbIch (DyHKIHH
JIBYX TTEPEMEHHBIX?

2. Kakoro omnpezeneHue JIMHUM YPOBHS (DYHKIMH ABYX ITEPEMEHHBIX?

3. JlaiiTe onpeneieHre YaCTHBIX MPOU3BOIHBIX MEPBOTO NMopsiaka. Kakoe mpaBUiio ux BEIYUCIEHUA?
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4. Kak BBIUMCIIAIOTCS YaCTHBIE POU3BOIHBIE BTOPOTO MOpsiaAKa?

5. [aiiTe ompeneneHue rpaaueHTa GyHKIMH ABYX IepeMeHHbIX. Kakoii ero reomerpudeckuit
CMBICT?

6. Kakoe ompeneneHue npon3BoIHO IO HANPABICHUIO (QYHKIMH JABYX TIEPEMEHHBIX ?

7. Kakoii pru3nyecKuii CMBICIT MTPOU3BOIHON MO HATIPABJICHUIO?

8. anumuTe GopMyy /Ui BEIYUCICHHS TPOU3BOIHON MO HANPABJICHUIO.

9. Kakue cBolicTBa rpaJlieHTa Bbl 3HaeTe?

Ilpakmuueckue 3anamun Ne9.Ixcmpemym OMII.

KonTponbHbie Borpocsr (OITK-1):

1. [lafiTe ompeneneHue TOYKH JIOKAJIHLHOTO IKCTpEMyMa.

2. ChopmynupyiiTe HEOOXOANUMOE YCIOBHE dKCTpeMyMa (DYHKIIUU IBYX MEPEMEHHBIX.
3. ChopmynupyiTe 10CTATOUHOE YCIOBUE IKCTpEMyMa (QYHKIMH JIBYX I€PEMEHHBIX.

Moayas 2: (50 6an10B)

Monynb conepKUT 4 JTEKIIMOHHBIX U 9 MPaKTUYECKUX 3aHATHUS, Ha MOCIEIHEM U3 KOTOPBIX TAeTCs
KOHTpoJibHast pabota Ne 2. 3HaHME JEKIIMOHHOTO MaTepuaia OIEHUBACTCS C IMOMOIILIO TECTa,
coctosmero u3 20 BOMpOCOB, MaKCUMaJIbHOE KOJMYECTBO 0auioB 3a TECT cocTamiseT 16. 3a
BBHITIOJTHEHHBIE M 3aLUIICHHBIC MTPAKTUYECKHUE 3aHATUS CTYICHT MOJMydaeT MaKCUMyM 1o 2 Oaia
(Bcero 9 6amnoB). MakcuMaabHOE KOJIMYECTBO 0aIOB 32 KOHTPOJIBHYIO padboTy Ne2 cocTaBiseT
25. Ob1ee MaKCUMATBHOE KOJIMYECTBO OAJIOB 32 MOAYJIb 2 cocTaBiseT S50.

1) Tunosbie TecToBbie 3amanus (OIK-1)

L Eom j u(x)d(v(x)) = xzv(x)—sj sinxd(u(x))

v(x) =sin x
v(x) =-3sin x
v(x) = 3sin x
v(x) = x°

2. IlepBoo6pasubiMu QyHkmuu3x? — 2x + 1 aBnsiorcs ...

0x -2
3x? - 27

' oxPtx-3
o x4l
xg—x2+x

3. Paznoxuth 1poOh Ha 371eMEeHTapHBIEC TPOOH.

3x-1
1 I(;:u:—lI.:c+2)ahC
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1
5 J‘xz(.x—l)aix

2x+1

=" Ax
Ix(xz +1)
Sx—4

I 2% +9)

4. Jlns  umterpana [ R(sinx,cosx)dx ycTaHOBHTE CBf3b MEXKIy CBOMCTBaMH
MOBIHTETPAIBHOM (DYHKIIMHA H COOTBETCTBYIOIIMMH ITOJICTAHOBKAMH:

1: R(sinx, —cosx) = —R(sinx, cos x)

2: R(—sinx, cosx) = —R(sin x, cos x)

3:R(—sinx, —cosx) = R(sinx, cos x)

Atgx =t
B)cosx =t
C)sinx =t

5. YHuBepcalibHasi NOACTAaHOBKA ISt f R(sin x, cos x)dx umeet BUI:

tgx =t
t ad t
g 2
ctgx =t
6. YcTaHOBUTE COOTBETCTBHME MEXKIY HEONPEACICHHBIMU HMHTETpajaMud U UX
MepBOOOPA3HBIMHU:
1: [ x™dx
e
2 &
3: [ sinxdx
i dx
4' fa2+x2
—cosx +C
xn+1
+C
n+1

1 t x+C
Jarctg-
In|x| + C

7. Oycte f(x) takas ¢ynxuusa, uto F(x) = x3 — 5x + 1 spngerca eé mepBooOpa3HOM.
Haiitu f(2).

b
8. Eciu F(X) mepBoobpaszuas s f(X), To _[ f (X)dX paBeH...

a

F(a) — F(b)
f(a) — f(b)
F(b) — F(a)

f(a) + f(b)

b

9. C moMo1ip1o HHTErpaia J. f (X)dX BBIYUCIISIETCS. . .
a
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2)

JUIMHA JYT;
00beM Tesa BpallleHus;

IJIOIIAIb KPUBOJIMHENHOTO CEKTOPA;
IO b KPUBOJIMHEWHON Tpaneuy.

10. ®opmyna 3aMeHbI IEPEMEHHON B ONPEAEICHHOM UHTErpajie UMEeeT BUJI. ..
b b

_‘ubv = uv\z —jvdu

o

[ £(x)dx = [ f(g(t))- g'(t)dt

: "

Jf (x)dx =cf f(x)ax

E. : b b

JIF )+ g0x)ldx = [ £ (x)x + [ g(x)ax
Jz'cos(3x +1)dx

11.AnTerpan °© paBeH...

3(sin7 —sinl)

—%(sin? —sinl)

3(sin1-sin7)

1, . :
(sin7 —sinl
3(sm sinl)

12. Ecim foo,s f(x)dx =3mn fols f(x)dx = 5, To unTErpaN f01 2f (x)dxpasen

2
16
8
4

3
13. F(x) _ nepBooOpasHas (yHKLUU f(X), u F(S):8, a Jf(x)dX:Z. Torna

0

pmm— () PaBHO ...
10

6

—6

0

14. VYcraHOBUTE COOTHOUIEHHE MEXKAY ONPEACICHHBIMA HWHTETpajaMH H  HUX
reOMCTPUICCKUM CMBICJIIOM.

1: [ y(x)dx
2: 1 [ y?(x)dx

3:2m f: y(x)- ’1 + (y'(x))zdx

33



N\ 2 2
4 f7 J(x ®)" + (¥'®) dt
JUTMHA JTyTH
00beM Tema BpalleHus

IJIOIIab KPUBOJIUHEHHON Tpaneuuu
Iiomaab HOBerHOCTI/I BpaH_IeHI/ISI BOprI‘ ocHu O)C

15. CxopauiMucs SBIAIOTCS HECOOCTBEHHBIE MHTETPAIbI

f1+°°x‘2dx
+o0
fx‘l/zdx
1

400 —-1/4

J, x7tdx
+o0

f x 4dx

1

16. YcraHOBUTE COOTBETCTBHS MEXAY HECOOCTBEHHBIMH HWHTETpAJIAMH H  HX
OIpENECICHUSIMU.

| T f (x)dx

i f (x)dx

2:
[ £ (x)dx
3=

B
3) lim f f(x)dx
A->—x
Bo4x 4

. A
hmA—>+oo fa f(x)dx
a

Lim | f(x)dx
A—>—0 A

17) Unrerpanshoii cymmoii aiust z = f(x, y) B oonactu DHasbiBaeTcst
n

> F(&)x
nk=1
z f(gk' nk)ASk
k=1

Z f(gk' nk)ASk
k=1

18) ['eomeTpHuyeckHii CMBICTT IBOWHOTO MHTEeTpaia oT GpyHkuuu f(x,y) mo odnactu D:
IUTONIA(b KPUBOJIMHEHHOM Tpareuu

00beM KpUBOJIMHEWHOTO LIMIIMHIPA

00beM Tella BpalieHus

19) ®opMyJa 3aMeHbI IEPEMEHHOI B MOJAPHBIX KOOPAMHATAaX UMeeT BuJ [ o [ (x,y)dxdy =

34



ff f(rsing,rcos@)drde

D

ff f(rcos,rsing)drde
D

ff f(r cos @, 7 sin @) rdrde
D

20) [Tnomane miockoi obmactu Deerauciisercs mo Gopmyire
|| reuyyaxdy
D

[[ axer

f f rdrde
D
Tect paccuutan Ha 45 MUH.

«Otmuuno» (13 -16 6.) AOCTUTHYT, €CIIM CTYJIEHT OTBETHII Ha 17-20 BOmpOCOB;
«Xopomoy» (10 -13 6.) TOCTUTHYT, €ClU CTyAEHT OTBeTU Ha 13-17 Bormpocos;
«Y nosnerBoputenbHO» (7 - 10 0.) HOCTUTHYT, €CJIM CTYJIEHT OTBETIII Ha 9-13 BoOmpoCOB.

2) IlpakTnyeckue 3ausatus (OIK-1).

Ilpakmuueckoe 3anamue Nel0.Henocpedocmeennoe unmezpuposanue.
Kontponsnsie Bonpocsr: (OINTK-1):
1.Yto Takoe nepBooOpazHas ¢pyHkuuu? CkoiabKo nepBooOpasHbix umeer GpyHkuus f(x)?
2. Yro Ha3pIBaeTCAd HEOINPEAEIECHHBIM HHTETPAJIOM?
3. Kakue cBoiCTBa HEOINpe1elIeHHOT0 UHTErpaita Bbl 3HaeTe?
4. B yeM cOCTOWT METOJI TIOTHECEHUS IO 3HAK quddepeHmnmana?

Ilpakmuueckoe 3anamue Nell. 3amena nepemenHoll u unmezpuposanue no Yacmam
Konrpomasnsie Bompocs! (OITK-1):
1. 3anumuTe GopmyIry 3aMEHbI IEPEMEHHON B HEOTIPEIETICHHOM UHTETpaJe.
2. Kak BeiOupaetcst 3ameHa? YeM HY)KHO PYKOBOJICTBOBATHCS TIPH STOM?
3. Kak npoBepuTh NpaBUIbHOCTH BBIYMCIIEHUSI UHTETpasia?
4. Kakue 3aMeHbI IPUMEHSIIOTCS PU BBIYUCICHUN HHTETPAJIOB BUA
[Va? —x%dx, [Va? + x?dx, [Vx? —a?dx ?
5. Kak BbIraquT opMyJsia HHTETPUPOBAHMUSI 110 YacTAM?
6. Kakue yactHble ciiydan (HOpMyJIbl HHTETPUPOBAHHUS 110 YaCTsM BbI 3HaeTe?
7. Kak BBIYUCIIAIOTCS] KPYTOBbIE MHTErPajbl?

Ilpakmuueckoe 3anamue Ne12. Hnmezpupoganue payuonanvHvix QyHKyuil.
KonTponbHbie Borpocsr (OITK-1):

1. Kak BblIeINTh HONHBIMA KBagpaT B Bepaxkenuu (ax? + bx + ¢)?

2. Kax BBIMISIAUT MHTETpall OT KBaIpaTHOTO TpexuJieHa?

3. Kakas panuoHnanbHas 1po0Ob Ha3bIBaeTCs NPAaBUIbHOM?

4. KakoB anroputm pa3ioKeHus MpaBUIbHON pallMOHANIbHOM Apo0Ou Ha npocTennine?
5. UeMy paBHBI HHTETPANBI OT IPOCTEHIINX TPOOEii?

6. Kakwue criocoObl HaX0XICHUST HEU3BECTHBIX KO (UITUESHTOB BB 3HAETE?

Ilpakmuueckoe 3anamue Nel3. Hnmezpuposanuempuzonomempuueckux, uppayuoHaibHuIxX u
2unepoonuyeckux yHKyui.
KontpounsHbie Bompocs! (OITK-1):



1. Kakast ocHOBHasl ujiesl BBIYUCIICHUSI HHTETPAJIOB OT TPUTOHOMETPHUUECKUX PYHKIIUN U
HMHTETPAJIOB OT UPPALMOHATBHBIX (YHKITHI?

2. KakoBa yHuBepcaibHas TPUTOHOMETPUYECKas OACTaHOBKA?

3. B kakux ciayyasx MOXHO 00OUTHCH O€3 YHUBEpPCATbHON TPUTOHOMETPUUECKOM MOACTAHOBKU?
4. Kakue 3amMeHbI MPUMEHSIIOTCS TIPU BRIYUCICHUN UHTETPAJIOB BUJIA

[vVa? —x2dx, [Va? + x%dx, [Vx? — a? dx

Ilpakmuueckoe 3anamue Nel4. Boiuucnenue onpeoenenno20 unmezpana ¢ ROMOoublo 3aMeHbl
NnepemMeHHOIl U UHMeZPUPOBAHUA NO YACHAM.

Kontpoasnsie Borpocs (OINTK-1):

1. Kakoro onpezeneHre onpeaeaeHHoro HHTerpaia?

2. Kakue cBOHCTBa ONpEAEIEHHOTO HHTETpala Bbl 3HaeTe?

3. 3anummute popmyny HerotoHa — JleitOHmIIA.

4. 3anummre GopMyITy 3aMEeHbI IEPEMEHHON B OIPEIeIEHHOM HHTErpase?

5. Kak BoIraquT Gopmysia HHTETPUPOBAHHUS 110 YaCTSAM B ONpeesIEHHOM UHTEerpaie ?

Ilpakmuueckoe 3anamue Nol5. Bviuucnenue u uccinedosanue Ha cxXo0uMOCmb HECOOCHBEHHBIX
unmezpanos.

Konrpomasnsie Bompocs (OITK-1):

1. KakoBo ompezenenne HECOOCTBEHHOT'O HHTETpaia epBoro poaa?

2. Korma HecoOCTBEHHBIM MHTETPAJI IEPBOTO POJIa CXOIUTCS?

3. Kakoro onpenenenrne HeCOOCTBEHHOTO HHTETpaia BTOpOro poaa?

4. Korma HecoOCTBEHHBIM MHTETPAJI BTOPOTO PO CXOAUTCS?

Ilpakmuueckoe 3auamue Nel 6. Boiuucnenue 060iiHbIx UHMEZPAN06, NEPEMEHA NOPAOKA
UHMEeZPUPOBAHUSL.

Konrpomasnsie Bompocs! (OITK-1):

1. Maiite ompeneneHue U reOMETPUUECKUN CMBICI IBOMHOIO MHTErpasa.

2. ChopmynupyiiTe HEOOXOIUMOE YCIOBUE HHTETPUPYEMOCTH.

3. ChopmynupyiTe 10CTATOYHOE YCIOBHE HHTETPUPYEMOCTH.

4. Kak BeraucisITh 1BoitHON uHTerpan? ChopmynupyiiTe mpaBuio.

5. 3anucats o011yto GopMyTy 3aMeHbI IEPEMEHHBIX B TBOITHOM HHTETpaIe.

6. 3anucatb (OpMyITy 3aMEHBI IEPEMEHHBIX B IBOTHOM MHTETpaJie B MOJSPHBIX KOOPINHATAX.

Ilpakmuueckoe 3anamue Nel7.Bviuucnenue naowjadeil naiockux guzyp u 00vemos
YUINUHOPUUECKUX MeTl C NOMOUbIO 080TIHOZ0 UHMEZPAa.

KontponesHbie Borpocs! (OITK-1):

1. 3anucate popMyiTy BIYUCIEHHS IUIOIIAIH IIJIOCKOM 001acTu.

2. 3anucarb (popMyiTy BEIUHUCICHHS 00bEMa C IOMOIIIbIO IBOMHOIO HHTErpasa.

Ilpakmuueckoe 3anamue Nel8.Konmponvnas paooma Ne2 no meme «Humezpuposanuey.
KonTponbHas padora No2(TeMbl, BRBIHOCHMBIE HA KOHTPOJIBHYIO paboTy

3aMeHa ePEeMEHHOM.

HHTerpupoBaHue 1o 4acTsM.

HHTerpupoBanue parmoHaabHOW QyHKITHH.
HHTterpupoBanue UppaLMOHAIBHBIX BBIPAXKCHUN.
HHTerpupoBanne TPUTOHOMETPHUECKUX (QYHKITUH.
[lepemena nopsika MUHTETPUPOBAHUS.
['eomeTprueckre npuiIoKeHUs: TBOMHOTO HHTErpaia.

Noook~owhE

KonTpoabHas padora Ne2(3ananus)

Brruucnnts:
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1) [ X*In(2x) dx, (36) 2) J-;dx ,(36)

V3 +4x—4x?

3) J‘(sin2 (2x) - cos’ (x))dx., (36)

4 | 20 dx ,(46)
(x2 + 4) (4-x)

5) Haiitu nnuHy nyru KpuBon X*+ y2 =3-2Y, orpanuueHHON npsamMoi Y —X < -3, 00beM Tela,

MOJIy4€HHOTO BpallleHueM JTaHHoM (urypsl Bokpyr ocu Oy. (40)

6) M3MeHHUTh MOPSIOK HHTETPUPOBAHUS M BBIYUCIHTE, eciu f (X, y) = Xy
-3 0 0 0
[y [fOooy)dc+dy [ f(xy)dx(46)
-12 -/ y+12 -3 9-y?-3
7) C nomouibio ABOWHOTO MHTErpaja BBIYUCINTD IUIOMAAb GUTYPbl, OTPaHUYEHHOMN JIMHUSAMU:

xy=-12, 9x =4y’ y=15. (46)

CTyneHT moiy4aeT «OTIAMYHO», eciau HaOpan 21 — 25 6amioB; «xopomo», eciau Hadpal
15 - 21 GamnoB; «yqOBIETBOPUTENHHO», €ciu Habpan 10 — 15 6anos.

Moayas 1 (506an108B) 3cemectp

Monynb conepXuT 4 TEKIUOHHBIX U 9 MPaKTUYECKUX 3aHATHS, Ha MOCIEIHEM U3 KOTOPBIX 1aeTCs
KOHTpoJIbHast pabota Ne 3. 3HaHHE JICKITMOHHOTO MaTepHalia OIICHUBACTCS C IMTOMOIIBIO TECTa,
cocrosiero u3 14 BOmpocoB, MaKCUMAalIbHOE KOJTMYECTBO 0aIoB 32 TecT cocTaBisieT 14. 3a
BBITIOJTHEHHBIE U 3AIIUIIEHHbIC TPAKTUUECKUE 3aHATUS CTYJIEHT MMOTy4YaeT MakCUMyM 1o 1 Gam
(Bcero 9 6aioB). MakcuManbHOE KOJTMYECTBO OAJIOB 332 KOHTPOJIbHYIO paboTy COCTaBIIsET
27.0011ee MakCUMaTbHOE KOJMYECTBO OaIoB 3a MOay b 1 coctaBisier 50 6amios.

1)  Tumossie TectoBbie 3amanus (OITK-1).

1. YcranoBHTE COOTBETCTBHE MEXIY AU PepeHIMATHHBIMEI YPaBHEHISIMH TIEPBOTO MOPSIKA U UX
TUIIAMH

xy + Y&
X X
y'(4x — 5y) = 2x + 3y
(1 =3y)xdy + cosy(x?> + 1)dx =0
Yy +6y=e*-y8
. C pa3ﬂeHHIOH_IHMI/IC5I HepeMeHHLIMI/I
: TUHEHHOE
: OZIHOPOHOE
: beprymnn
2. YpaBHenue Y’ —% = tg% SBIISACTCS

0" O BOWOWN

: IMHEHHBIM HEOIHOPOAHBIM UG GEPEHIMATBHBIM YPAaBHEHUEM 1-0T0 nopsiaka
: OMHOPOAHBIM AH(epeHIInaTbHBIM YPaBHEHUEM

. YPAaBHEHHMEM C pa3AeIsIOIIUMUCS IEPEMEHHBIMU

: ypaBHeHUeM bepnyiu

AW~

3. Cpemu mepeyuciaeHHbIX IU((EpEeHINATbHBIX YPAaBHEHHH YPaBHCHUSIMH II€PBOTO
TIOPS/IKA SIBIAIOTCS
1:x3y' +8y—-x+5=0
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2:2xy " +xy" +y=0
29y _
3y ax+x-0

4:xy" +xyy +x2 =y

4. Ecniu  y(x) - peleHHe ypaBHEHHS Y =% , ynosnetBopsitoniee ycinosutro y(1) =1,

torna y(2) paBHO

5. YcTaHOBHMTE COOTBETCTBHE MekIy AupQepeHIManbHEIM YPABHEHHEM U €r0 YacTHBIM
pelieHreM

1: xy' =y, y(2) =4

22y =2x+5,y(1)=1

3y —4=3x% y(0)=7

a:y =x*+5x—5

6:y=x3+4x+7

Biy =x+2

r.y =2x

6. JIuneitHoe ypaBHEHUE IEPBOTO MOPSIKA UMEET BHU]T Y penaeTcs 3aMeHOn
1: M(x,y)dx + N(x,y)dy = 0 y =Ux) V'

2y’ = fCQy=U(x) x

3:y'(x) + P()y(x) = Q(x) y=Ux) V(x)

4:y'(x) + P()y(x) = Q(x) - y*y = p(x)

7. YCTaHOBHTE COOTBETCTBHEC MEXIy MPHUBCIAEHHBIMH JIMHCHHBIMH  OJHOPOIHBIMU
nuddepeHInATbHBIMUA YPABHEHUSIMH U UX OOITUMU PEIICHHUSIMU:

1y +4y=0
229" +9y' =0
3y"+y" =0
a:y =Cy + Cre ™

0:y=0C, +C,X+ Cie™
1y = Cicos2x + C,sin2x

™

. Ecmu KOPHH XapaKTCPUCTUUICCKOIO0 YPaBHCHUA HeﬁCTBHTeHBHBIe " pa3IMYHBIC, TO
- Yoo (x) = (C1 + sz)ekx

* Yoo (%) = e%*(CycosPx + C,sinfx)

Yoo (x) = Cleklx + Czekzx

WN =

9. YCTaHOBHUTE COOTBETCTBHE MEXIYy KOPHSIMH XapaKTEPUCTHYECKOTO YpaBHEHHS W BUIOM
OOIIeTro perIeHus ypaBHEeHUs
1: ky # k, — nelicTBUTENbHBIE

2. k; = k, — neiicTBUTEIBHBIC
3 k1,2 =a i Bl

a: y,(x) = e**(Cicosfx + C,sinfix)
6: y,(x) = C,e*1* + C,ek2*
B Yoo (X) = ekzx(cl + Cx)

10. YcranoBute cooTBeTCTBHE MEXAY aU(depeHITnaTbHbIM YPAaBHEHHEM W €r0 YacTHBIM
pelieHneM
1.2y " —y —y = 4xe?*
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"

2:y" +y = xsinx

3:y" =5y + 6y = 2x?

a:y =Ax?+Bx+C

0: y = (Ax + B)sinx + (Cx + D)cosx
B:y = e**(Ax + B)

11. Jlns nuHEHHOTO HEOAHOPONHOTO ypaBHeHUs Yy — 3y + 2y = f(X) yacTHBIE peleHus
Haxomat B Buae  xe?*(Ax + B). Torna npapas 9acTh f (X)MOKET UMETh BUI
1:(3x + 1)e**

2: e*
3: x(4x + 3)e?*
4:x(5x—1)

12. O0muMH peleHusIMA JIMHEHHOTO TU(PepeHIINaTIbHOIO YpaBHEHHUS C TMOCTOSHHBIMHU
K03 HUIIMEHTaAMH ¥ XapaKTEPUCTUICCKUMH KOPHIMU ky = k, = 2, k3 = 1 saBnsroTcs

1.y = Cie** + Cye”

2:y = (C; + Cyx)sin2x + (C3 + C4x)cos2x + Cssinx + Cgcosx

3:y = (C;sin2x + Cycos2x + C3sinx + C4cosx

4:y = (C; + Cyx)e?* + Cze*

13. Iopsinok /1Y MOXHO IOHU3UTH, €CITU
a) B ypaBHEHUU HET y': F(X’ ;¥ y ) =0
6) B ypauennu wer x: F(Y,y',y'"')=0

B) B ypaBHEHHH HeT ! ; F(x,y,y")=0

r) y(n) = f(x)

14. Teopema o cTpykType obiero pemenus JIOLAY n nopsinika yrBepxaaer

1 Yoo (X) =Cx+ C,y,(x) + C3Y,(X)
2 Yoo (X) = Clyl(X) + C2 Y, (X) +...+ Cn Y. (X)
3 Yoo (X) = C(X)y; (X) +...+ C, (X) Y, (X)

k k
4: Yoo (X) =C g™ + C ™

15. IuddepennmanbHbIM ypaBHEHHEM Ha3bIBAETCSl ypaBHEHUE, B KOTOPOE

1: Hem3BecTHas QYHKIMSA BXOTUT I0J] 3HAK MPOU3BOIHOM,

2: HemsBecTHas (GyHKIMS BXOIUT TOJ 3HAK AuddepeHimana,

3: Heu3BecTHAsA (DYHKIMS BXOJUT MO 3HAK UHTETpaa.

16. O6mmm pemenrneM nudGepeHInaIBPHOTO YpaBHEHUS TIEPBOTO MOPSIIKA HA3BIBACTCS

1: ¢pyHKUMA, KOTOpas MpH MOICTAHOBKE B YpaBHEHUE 0OpaIllaeT ero B BEpHOE PaBEHCTBO;

2: nuddepeniupyeMas (QpyHKIHMSA, KOTOpas MPU MOJICTAHOBKE B YPAaBHEHHE OOpaIaeT ero B
BEPHOE PaBEHCTBO;

3: ¢ynkuus y=¢(x, C), C — mocrosiHHAs, KOTOpasi SBISIETCs peleHueM npu Jirodoi C u amst
JTO0BIX HayalbHBIX YCJIOBUHM HaWJeTCsl COOTBETCTBYyIomash mocTosiHHas Cj,Takas 4To
y=@(x, C;) OyneT yaoBIETBOPATH 3TOMY HA4yaJIbHOMY YCJIOBHIO.

17. YcraHoBuTe COOTBETCTBHE MEXIy AW(depeHIInaIbHBIMU YPAaBHEHUSIMHA M 3aMECHAMH,
MO3BOJISTIOIIMMH ITOHU3UTh UX TOPSIIOK:

1x%y" +xy =1 a: y = @(x)

2:5%y" =yt -1 6:y=0®)

39



Txy ' +y ' +x=0 By = ¢(y,x)

ry = @)
18. Yka3arh MeTO/bl PELICHUI TaHHBIX YPAaBHECHHI: 8)C pa3IeiLIFOLIMMKCS MEPEeMEHHBIMU
0) MeTox  BapualMM  [POU3BOJBHBIX  IOCTOSHHBIX; T) TIOHWKEHHE  IOPSAJIKA;
') HHTETPUPOBATh ABAXKIBL, /1) B MOTHBIX AUQQEepeHnanax; ) OQTHOPOAHOE C 3aMEHON y =
U(x) - x; 3) r) bepaynnu

1. Y" =xsinx +x—2

2:y" =5y + 6y = 2x?

3:y'(4x — 5y) = 2x + 3y

4 y” + 4’)’ - sin 2x

19. Vkazarp Tin qudQepeHnnaIb-HOro ypaBHEHHS
1: y'(4x — 5y) = 2x + 3y

2:y' +x2 (sinx)’y = y 2ctgx

3 2x—y+3x¥)dx+ (By? -2y —x)dy =0
4: (1 -3y)xdy + cosy(x?> + 1)dx =0

20. Yto Ha3biBaeTcs nmopsakoM quddepeHInansHOro ypaBHeHus?.
21. O6uee pemenne quddepeHINaTbLHOT0 ypaBHEHHA Y = X + 2 UMeeT BHJ

1)y=2—14x4+%x3+%x2+(]3
y=—x*+-x3+C
y 24-x 3x

3)y=2—14x4+%x3+%x2+62x+63
4)y =x*+x3+ Cx% + Cx + C4

OTBETHI:
a)l b) 2
c)3 d) 4

22. O6miee pemenue ypaHenus y = cos2x + 5e3* umeer pun
1)y=C +Cx+ C3e3x + sin2x
2)y = Cix+ Gy + 2% - 2=
y=0C+Cx + e3x + cost

4)y = Cyx + C, + 45¢3% + 2=

OTBETHI:

a)l b) 2
c)3 d) 4

23. O0muMHu penieHUsIMA JTUHEHHOTO TUdQEepeHINaTbHOTO ypaBHEHHUS C MTOCTOSTHHBIMHU
K03((HUITMEHTaMU U XapaKTePUCTUIECKUMH KOPHIMHU
ki =k, =2, k3 =1 sBusworcs
1)y = Ce?* + C,e*
2) y = (C; + Cyx)sin2x + (C3 + C4x)cos2x + Cgsinx + C4cosx
3)y = C;sin2x + C,cos2x + C3sinx + C,cosx
4)y = (C; + C,x)e** + Ce*

OTBETHI:
a)l b) 2
c)3 d) 4
24. Tlonnsute mOpsioKk U HepeHIMATLHOTO  YPaBHEHUS MOXHO, €CITU B HEM
OTCYTCTBYET
1) x 2)y 3y 4)y"
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OTBeThI:
a)l b) 2
c)3 d)4
25. 3anumure ypaBHEHUE B IMOJHBIX JU(QepeHirasax 1 HeoOXOAUMOe U J0CTaTOYHOE
yCIIOBHE, YTOOBI OHO OBLIIO TaKHM.
26. 3anumure ypaBHeHUE bepHyu 1 MeToJ ero peieHus.
27. 3armmmmre 3amaqy Komm st mudepeHnmans-Horo ypaBHEHUs! BTOPOTO TTOPSIKA.
28. Kaxkoit reomerpudeckuit cMbich auddepeHnanbHoro ypaBHeHHs ?

1 BapuaHT OTBE4aeT HA BONPOCH! C HEUETHBIMUA HOMEpPAMHU, a 2 BAPUAHT OTBEYAET HA BOIPOCHI C
YEeTHBIMU HOMepaMu. TecT paccunuTaH Ha 45 MUH.

«OtauuHo» (23 -28 6.) AOCTUTHYT, €CIIM CTYAEHT oTBeTUI Ha 11-14 Bonpocos;
«Xoporo» (17 -23 6.) TOCTUTHYT, €CIIK CTYJEHT OTBeTHI Ha 8-11 Bompocos;
«Y nosiierBoputebHO» (12 - 17 6.) TOCTUTHYT, €CITU CTYACHT OTBETHJI Ha 6-8 BOMPOCOB.

2) ITpakruueckue 3ausatus (OIK-1)

Ilpakmuueckoe 3anamue Nel9. Pewienue oughgpepenyuanvnovix ypasnenuii ¢ pazoenaroumumucs

NEePeMEHHBIMU U CBO0AULUXCA K HUM.
KonTponbHbie Borpocsr (OITK-1):
1. 3anmcarte onpenenenne audPepeHTnaIbHOTO ypaBHEeHUS, opsaka auddepeHImaIbHOTo
YpaBHEHHUS.
2. 3amnucarth OnpeesieHue peieH s, O0IIeT0 PEIICHHUS.
3. 3anucath onpezeneHue 00IIero U YaCTHOTO HHTETPAioB, HAYaIbHOTO YCiIoBUA U 3agaun Ko,
4. 3anrcarh OOIIUI BUI yPaBHEHUH C pa3JIEIISIONIMMHUCS TIEPEMEHHBIMU M IIOBTOPUTH AJITOPUTM HX
pelIeHHUS.
5. 3anmcath OOIIHiA BU]T ypaBHEHUH CBOJUMBIX K YPABHEHUIO C Pa3JICIISIONIUMHUCS IIEPEMEHHBIMU U
MOBTOPUTH AJITOPUTM UX PEIICHHS.

Ilpakmuueckoe 3anamue No2(. Peuwienue 00HOpOoOHbIX OughhepenuyuanbHbviX ypasHeHuil u K
HUM CBOOAUUXCAL.
KonTtponbHsie Borpocki(OIMTK-1):

1. 3anucarp 00Ul BUA OJHOPOAHOIO YPAaBHEHUS M BHUJI €r0 OOLIETO PELICHHUS.

2. 3anucathb OnpeseseHue pPelIeHus, 00IEero pereHus.

3. 3anucath ypaBHEHUE, CBOJUMOE K OJHOPOJHOMY.

4. Metoapbl perieHus ypaBHEHHM, CBOJUMBIX K OJTHOPOTHOMY.

Ilpakmuueckoe 3anamue Ne21.Pewenue nuneiinvix ouggepenyuanvrvix ypagHeHuil u

ypasnenuii bepuynnu. Pewienue oughgpepenyuanvnovix ypasnenuii ¢ noinvix ouggpepenyuanax.
KonTponbsHbie Borpocsr (OITK-1):

1. 3anucarh OOUIBUA JTUHEMHOIO YpaBHEHUS U BUJL €r0 OOLIETO pelIeHHUs.

2. 3anucaThb OnpesieseHue PelIeHus, O0IEro pereHus.

3. 3anucatp ypaBHeHue bepHymin.

4. 3anucatpb onpeaeneHue qudPpepeHInanIbHOro ypaBHEHUS B MTOTHBIX AuddepeHianax.

5. 3anmcare HEOOXOUMOE M JOCTATOYHOE YCIIOBHE, YTOOBI ypaBHEHHE ObUIO YPaBHEHUEM B

MOTHBIX AuddepeHIanax.

Ilpakmuueckoe 3anamue No22. Pewienue oughhepenyuanvnvix ypagnenuii gvicuiux nopaoKoe,
O0ONYCKAIOWUX NOHUNCEHUS NOPAOKA.

Konrpomsusie Bompocs! (OITK-1):
1. 3anmcarte onpenenenue nudPepeHIInaIbHOT0 ypaBHEHHUS BBICIIETO TOPSAKA.
2. 3anucarh ONpeesIeHre PelIeHHs, 00IIero pemeHus, 00IIero u YaCTHOrO UHTErpajoB,
HaYaJlbHBIX yCIOBUH 1 3ana4yn Komrm.
3. 3anucath onpeneneHrue o0Iero U YaCTHOTO MHTETPAIoB, HAYadbHBIX YCIOBHM 1 3aaun Komu.
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4. 3anucarb 0OLIMI B ypaBHEHUH, B KOTOPBIX MOKHO IIOHU3UTh MOPSAIOK U PUBECTH AJITOPUTM
UX PELICHHUS.

Ilpakmuueckoe 3anamue No23. Pewenue JIO/Y evicuiux nopaokoe ¢ nOCHOAHHbIMU
KoIhpuyuenmamu.

KoHTponbHbIE BOIPOCHI:
1. 3anmcath omnpeesieHne JIMHEHHOTO OJHOpoAHOTO AuddepernuansHoro ypapaenus (JIOY)
BBICIIUX MOPSIIKOB C TOCTOSTHHBIMU KO3 UITUECHTAMH.
2. 3anucarh XapaKTEpUCTUUYECKOE YpaBHEHHUE.
3. 3anucatb TeOpeMy O CTpyKType obiero pemenus JIOIY.
4. 3anucarh YaCTHbIE Cllydand KOPHEW XapaKTepUCTUUECKOT0 YPaBHEHUS! U COOTBETCTBYIOLIUE UM
oburue permenus JIOY.

Ilpakmuueckoe 3anamue No24, Ne25. Pewwenue JIH/]Y eévicuiux nopsaokoe ¢ nocCmoaHHbIMU
KoIhpuyuenmamu u K6A3uMHO2041€HOM 8 NPABOIL YACHIU.
KoHTposibHBIE BOIPOCHI:
1. 3anucatp onpejesieHne KBa3UMHOTOUJICHA.
2. 3anmcarh onpeaeNeHne JMHEHHOTO HeoaHopoaHoro nuddepenuuansHoro ypasHenus (JIHY)
BBICIITNX TIOPSIIKOB C TIOCTOSTHHBIMH KO3 (QUITEHTaMH.
3. 3anucatb TeOpeMy O CTpyKType obiero pemenus JIHIY.
4. 3anucatpb Bua yactHoro pemenust JIHY ¢ kBa3uMHOTOWIEHOM B MpaBOi 4acTH.
5. 3anucaTh NPUHLUI HAJIO)KEHUS PEIICHUH (CYNepIIO3UIInN ).

Ilpakmuueckoe 3anamue No26.Pewenue JIH/]Y emopozo nopsaoka memooom eapuayuu
NPOU380JILHBIX HOCHLOAHHBIX.
KoHTponbHbIE BOIPOCHT:
1. 3anucatb METO BapHalliy MPOU3BOJBHBIX MTOCTOSHHBIX
2. 3anmcartpb Bu obuiero pemenus JIHY.
3. 3anucaTth CUCTEMY YPaBHEHH J1J1s1 HAXOKEHUS TPOU3BOJIbHBIX TOCTOSIHHBIX.

Ilpakmuueckoe 3anamue Ne27. Konmponvuaa paboma Ne3 no meme «/[ugppepenyuanvnsie
YpasHeHuay».
KonTponpHas padora Ne3. (TeMbl, BLIHOCUMbBIC HAa KOHTPOJILHYIO padoTy):
VYpaBHeHHE ¢ Pa3ACNAIOUIMMUCS IEPEMEHHBIMH.
OnHOpO/HbIE YpaBHEHMUSL.
JIuneitHoe ypaBHEeHUE
JIOAY c nmoctostHEBIME KO3 pUtneHTamu.
JIHJIY ¢ KBa3UMHOTOUJICHOM .
3anucaTth BUJ YaCTHOTO PELIEHMUS.
Merton Bapranuy IpoU3BOIbHBIX OCTOSHHBIX.

Noorwbh e

KontponpsHas padora Ne3 (3amanmsi)
Pemuts ypaBHeHUS:

1) xy'-i-%:ex—x (46)
2)  y'(4x —5y) =2x + 3y (46)

3) (1-3y)xdy+cosy(x?>+1)dx=0 (36)

4) vy +6y=e*-y3 (46)

5) 2y —y —y=4xe** (46)

6) A)y +y = xsinx (3ammcarh BHJ YaCTHOTO pereHns) (26)
B)y — 5y + 6y = 2x? (3amucarh Bu 4acTHOTO pemmenus) (26)

7):y" + 4y = —— (46)

sin 2x
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CTyneHT mojlydaeT «OTIMYHO», ecu Habpan 23 — 27 6aioB; «XOpoIio», eciau Hadpal
18 —23 Gaina; «ymoBIETBOPUTENIBHO», ecii HaOpan 10 — 18 6amos.

Moay.sb 2 (50 6a10B) 3cemecTp

Monynb cOnepKUT S5 TEKINOHHBIX U 9 MPAaKTUYECKUX 3aHATUH . 3HAHUE JIEKIIMOHHOTO MaTepHana
OLICHUBAETCS C MOMOIIBIO TECTA, COCTOAIIEr0 U3 16 BOIPOCOB, MAKCHMAJILHOE KOINYECTBO OANIOB
3a TecT cocTasisgeT 16. 3a BEINOIHEHHBIE U 3aIMUIICHHBIC ITPAKTUYCCKUC 3aHATUA CTYACHT
moJryyaeT MakcuMyM 1o 1 6asma (Bcero 9 6aymioB). MakcumanbHOE KOJTUYECTBO OAJLIOB 32
KOHTPOJIbHYIO paboTy Ned cocraBiser 25 6amnoB. O01ee MakCHMaNbHOE KOJTHYECTBO OAJIOB 32
MoyJTb 2 cocTaBisieT S0 6amios.

1) TunoBsble TecToBbIe 3ananus (OIIK-1).

1)  BsiOepuTe BepHBIC yTBEPIKIACHHS:

P.‘FI,.'_T,Z Urn, Un >0 cxoouTca,ecIn

n=1
a)lim Un=20
n—ec
6) lim Yun =1
n—oc

U."!—'l

<1

E) lim
n=+oa T
riUn=U, .,
2)  3HaAKONEPEMEHHBIN Psijl HA3bIBACTCS CXOISIIMMCS YCIOBHO, €CITH
a) OH CXOJIUTCS 10 Tipu3HaKy JleitOHmIa
(==}

8) pag ZlUﬂl — CXOOWTCH

n=1
oo oo

EI:I pAA ZlUﬂl — pacXoiHTCH, a pAIJ Z Un — CXOOWTCH.
n=1 n=1

r) YneHs! pALa MOXHO KK YTOJHC NEPECcTAEIATE

3) U3 cnenyroumx psgoB BEIOSPUTE CXOISIIUECS.

Iin+7
a) Z——
ne - n

n=1
==

_ 2n+5
U)Z—
in +8

n=1
n=

In’ L4
9 ) Toon7
~ 100n —7

=

2 2.

n=1

4)  Tlpusnak Jlamambepa yTBEpKIAa€eT, 4TO €CIIU CYIIECTBYET
Llrv! +1

lim

n—w Un
1: Cxomurcs

2. Pacxomurcs

3: CxomuTcs yCIOBHO

4: Pacxogutcst abCOIIIOTHO

=< 1, To pan
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5) I/13 CJICYIOIIUX PSIIOB BHIOpATh aOCOTIOTHO CXOISIITUECS

)Y
5) Z—“ﬁ,g
E) :i:[—lj" 71!
) Z S

I/I3 cne/:[y}onmx PSAIOB BBIOPATH YCIOBHO CXOIAIINAECS

( 1)"

Z“

(-1 5
3."!

125

n=1
7)  TlpusnHak JleiOHuIa yTBEPIKAALT,

4TO pﬂﬂz (—1)""! - Un cxopnTes, ecan

n=1
a) lim Un=20
TR
2) lim ——=1
n—os T

E) lim Un=0,Un<U,.,

o —oa

r) imUn=0,Un>U_,

n—oo

8)  Haiigure BepHbie HOPMYJIBI IS pagnyca CXOAUMOCTH CTEIIEHHOTO psaaa R.

ﬂn—i

a) lim

M—*oa

(¥

n

8) lim V la,,|

M —oo

ay,

E) lim |—
moe lyag
r) lim ——
. ‘\ |-:‘I

9) Pazmyc CXOJIMMOCTH CTEMEHHOTO psifa
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10) JlnuHa WHTEpBaia CXOAUMOCTH psiaa

n

oa
e
— paEHa

T
n=1
1.2
2: 4
3:6
4:8
11) VYcTaHOBUTE COOTBETCTBUE MEXKAY PYHKIUAMHU K UX PA3IOKECHHEM B CTETIEHHOMN PsiT
© N
X
1) * 2
) a) z by
n=0
o0 2n
X
. 6) ).
2) sin X |
) = (2n)!
o0 Xn 1
n_
3) cos x B) ZT(_D
n=0
0 n,2n+l
4) In(1+4X) >y (1)
e (2n+1)!

1:1—>a,2—>06,3—>r,4—>8B
2.1—>r,2—>a3—>0,4—>8B
3:1—>a,2—>8,3—>0,4—>r
4.1 —>a,2—>r,3—>0,4—>8B
12) OO6nacTh CXOAUMOCTH CTEIICHHOTO Psija

"

"
Z Py paBHa

1 (2,2)

2: (-3, 3)

3: (_ % %)

13) Haiiaure kosdduimenr ag s psaaa Pypre GyHKIUM f(X)=X2+5x, XE(-1,1)

=

[ bbb | G | B30I | =t

4

Ecnu f(X) uetnas na (-1, I), To Bce B psine @ypbe
,n=0,1,...

QD

O
=l
o o

n

>
1

=

N

o

PoNER B W N

T OO0
>
I
=
»
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15) Psanx ®ypwe s Heuetnor Gpynkiuu f(X) Ha (-1, |) umeer Bun

==

g FITX
a) >+ a, cos—
" -

n=1

16) MHurerpan dypbe B KOMIUIEKCHOM (hOopMe HMEET BHT

17
aj—J (alw)coswx + b(w)Sinwx)dw
T

|:.

gl

1 ) .
8) e J S(w)e™ “* dw

— oa
oo

1 i .
E) p- J S(w)e™ dw

— oo
-+ oa

1
rj—J al(w)coswxdw
T

|:.
17) 3ammcare ¢opmyny i BbelYHCICHUS KodpduumeHtoB a, ans ¢yHkumu f(x),

3aganHou Ha (-1, I).

18) TIpadux ¢yuxmum f(X),XE[0,2n] © ee mepuoAMUYECKOE MPOMOKEHHE 3alaHbl Ha
PHCYHKE

A
f(x)
N A
/
I ] I
/ { !:
/ /
1 T ! T
/ | /)
/ I /
7 | / I
291 0 29T 91 X

Torna psn @ypwe 115t 5TOH GYHKIUN UMEET BT
1) % + Yoo a, cosnx
2) % + Y1 by, sinnx
3) az_o + )12, (ay cosnx + by sinnx)
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4) Yo b, sinnx

OTBeTHI:
a)l b) 2
c)3 d) 4

19) TI'paduk neproguyueckoi GyHKIIUH UMEET BH/I:
A
f)

L/
/ / o
39T 29 J9T / 9T zgr/ 39T 477
"1

S(x) — cymma psga @ypwe i 310 pyHkimu, Torna cymma S(2m) paBHa
20) TapmoHMueckue KolieOaHWs C aMIUIMTYIOW A, 4acTOTOW ® W Ha4dalbHOH (a3oi ¢
OIIPEAETISIFOTCS. YPaBHEHUEM

1) f(x)=AV(oXx+@) 2) f(x)=Asin(ox+¢)

3) f(X)=A/(0x+0) 4) f(x)=A [(ox+)] 2
OTBEThl:

a) 1l b) 2

c)3 d) 4

21) 3anmcarp uHTerpan ypwe 11 4eTHOW QYHKIHH.
22) 3ammcaTh CIIEKTPAIbHYIO IUIOTHOCTb.

Tect paccuutan Ha 60 MUH.

«Otmyno» (13 -16 6.) AOCTUTHYT, €CIM CTYAEHT OTBeTHJI Ha 19-22 Bompoca;
«Xopomo» (10 -13 6.) TOCTUTHYT, €CITM CTYJEHT OTBeTHJI Ha 14-19 Bompocos;

«Y nosnerBopurenbHo» (7 - 10 6.) AOCTUTHYT, €CIM CTYJEHT OTBETHI Ha 9-14 BOIpPOCOB.

2) Hpakrtnuyeckue 3ansatus (OINK-1)
Ilpakmuueckoe 3anamue Ne28.Ilposeepka HeodXO00UMO20 ycio6us CcxX00UMOCHU.
Ilpumenenue npusnakoe cpagHeHu .
Kontpomnsnsie Borpocsr: (OITK-1)
1.YucnoBoi ps.
2.YactuuHas cyMMa psiia, OCTaTOK.
3. OnpeneneHue cXOAAIIETocs (PacxoasIIerocs) psa.
4. HeobxonmMoe yciioBrue CXOANMOCTH psifa. BepHo mu oOpaTtHOE yTBEpKIeHUE?
5. Heob6xoammoe 1 TOCTaTOYHOE YCIOBUE CXOTUMOCTH.
6. IlepBblii npU3HAK CPaBHEHUS.
7. Bropoil npu3HaK CpaBHEHUS.
8. MoaenbHbIE psAbL.
Ilpakmuueckoe 3anamue No29.Ilpumenenue npusunaxa /lanambepa u paouxkaivbHo20
npusnaxa Kowu. Ilpumenenue unmezpansvnozo npuznaxa Kowu.
Kontponbsusie Bompocsr: (OITK-1)
1. 3anucarp npuzHak JlamamoOepa.
2. 3anucatph npu3Hak Kommu.

3. 3anucarh UHTErpasIbHBIN Npu3Hak Komm.
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Ilpakmuueckoe 3anamue Ne30.Ilpumenenue npusnaxa Jleionuya. Hccnedoganue
CX00UMOCHU 3HAKOUEPEOyIOUUXCA PAO0G.

KouTtposbabie Bompocs:(OITK-1)

1. 3anucate ornpeeneHue 3HaKONEPEMEHHOT0 pAAa.

2. 3amnucarp ompeneneHrne abCOMIOTHON U YCIOBHOM CXOJUMOCTH 3HAKOIIEPEMEHHOTO psija.

3. 3anucarh ompenesieHHe 3HaKOuepeayIoLerocs psja.

4. 3anucatpb npusHak JleiiOHua.

5. 3anmcarhk cxeMy UCCleI0BaHHsI 3HAKOIIEPEMEHHOTO Psiia Ha CXOJUMOCTb

Ilpakmuueckoe 3anamue Ne31.Uccnedosanue cxooumocmu cmenenHvix paoos.

Konrponbasie Bonpocs:(OITK-1)

1. Onpenenenuie CTENEHHOTo psija.

2. O0nacTh CXOUMOCTH CTEIICHHOTO psizia.

3. OnpeneneHue paauyca CXOAUMOCTH CTEIIEHHOTO psifa.

4. ®opMyIbl IS BBIUMCIIEHUS paJilyca CXOAUMOCTH CTEIEHHOro psija.

5. Cxema Hccne10BaHusl CTENEHHOTO Psijia Ha CXOAUMOCTh?

Ilpakmuueckoe 3anamue Ne32. Paznosicenue 0CHOBHBIX INEMEHMAPHBLIX QYHKUUIL 6 PAO
Teunopa.

Konrponbasie Bonpocs:(OITK-1)

1. Onpenenenue psina Teimnopa.

2. Heob6xonuMoe 1 10CTaTOYHOE YCIOBUS Pa3loXuMOoCTu GyHKUUU B psf Teitnopa.

3. CranmapTHbIe pa3noxeHus B psaa Teitnopa.

Ilpakmuueckoe 3auamue Ne33. Paznoscenue pynkuuii 6 nonnsie paovt Oypoe.

KouTtposbabie Bompocs:(OITK-1)

1. 3anucate Teopemy dupuxie.

2. 3anucatb TpuroHomerpudeckuit psg dypoe.

3. 3anucatb (HOpMyJIbl A BBIYUCICHUS KO3(D(UIIMEHTOB.

4. 3anucats psa Pypbe A1 YETHBIX (HEUETHBIX) PYHKIIHH.

Ilpakmuueckoe 3auamue Ne34. Paznoxcenue hyHKyuil @ paovl KOCUHYCO8 U PAObL CUHYCO8.

KouTtposbabie Bompocs:(OITK-1)

1. 3anucathb psag Oypbe Ui YeTHBIX (HEUETHBIX) (PYHKINH.

2. 3anmcarh MaH pa3lokKeHus (QyHKIMHU B psAA TOJIBKO MO KOCHHycaM (CHHYyCaM) KpaTHBIX
JYT.

3. 3anucars GOpPMYJIbI A1 BBIYMCICHUS KOA(PPHUIIUEHTOB.

Ilpakmuueckoe 3anamue Ne35. Hnmezpan @ypoe.

Konrponbasie Bonpocs:(OITK-1)

1. 3anucate unTerpan Oypeoe.

2. 3anucatb uHTerpan Oypre 11 YeTHBIX (HEYETHBIX) (DyHKIMH.

3. 3anucatp uHTerpas @ypre B KOMIUIEKCHOH (opMe.

4. 3anucaTh CHEKTPaIbHYIO INIOTHOCTb.

S.IIpumenenue psaa @ypbe u uaTerpaia ypoe s CIEKTPAIBLHOTO Pa3I0KEHUS IEPUOTNIECKUX

Y HETIEPUOJANYECKUX CUTHAJIOB, JIJIS1 BBIYMCIICHUS CIIEKTPAJIBHOM INIOTHOCTH.
Ilpakmuueckoe 3anamue Ne36. Konmponvnaa pavoma Ned no meme «Paowy.
KontponbHast padota Ne4 (Tembl, BRIHOCUMBIE HA KOHTPOJIbHYIO PaboTy):

1.  3HaxomepeMeHHBIH psI.

CreneHHbIE PSIBI.

[Tpusnak Jlamambepa.

[Ipuznak Komm.

WNurerpansusiii mpu3zHak Komm.

Pasnoxxenune QpyHkunu B oiaHbIN pan Oypsbe.

Uk~ wm

Koumponvnas paboma Ne4 no meme «Psaovi»

Nel. MccnmenoBarh psiibl HA CXOJUMOCTb. Ne2. MccnenoBath psibl HA CXOAUMOCTb.
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- 9n° -2n*+1
1 46
)g;(Zn—3n4+1)dn(l—W§)( :
= 4+3In°n
2 —— (40
)22 /8n° +n® +3“( :
3 < (-1)"vn-1 (46)

nZ;\/(n3—2n)-\/ln3(n—1)
)2(2 _zjn-3”‘1-(x+3)”(46)

5) Paznoxuth pyHKITNIO
x+1 0<x<1
f(x)z[

4, 1<x<3
U 1o KocuHycam. (50)

B MOJIHBIN psig Pypbe

6) HaiiTu KOMIUIEKCHBIN CIIEKTP
(cnexTpanbHyIO INIOTHOCTh) PYHKIUU

£b) = {e’t npu t >0

0 nput <0 (40)

1)2

= (5n—2n°)

© 5 _ 1
Nan“+n-4 4[1—3“}(46)

SIRIES

n=1

© 2n’ +3"

40
2:\/—ﬁ+n 0 4 In? n( )
4y X

(40)
nzz;'i‘/n“ -1-6"*-%Inn

Xx+1, 0<x<1

5) Pasnoxuts dymkimio f(X)= [4 1<x<3

B notHbIA psag Dypre u mo kocurycam. (50)

6) HaiiTu KOMIIJIEKCHBIN CIIEKTP

(CTIeKTpaIbHYIO MJIOTHOCTH) (QYHKIUU

cost npu t >0 (46)

f(t)={ 0 nput<O0

CryneHT moiyJaeT «OTIHYHO», ecyii Habpan 21 — 25 Gamna; «xopomio», eciu Habpan 15
— 21 6annoB; «yqOBIETBOPUTENHHO», eciau Habpas 10 — 15 Gamnos.

BO”pOCbl, 6blHOCUMbBIE HA 3a4uem no Oucuunﬂune «Bvicuan mamemamuxay:

Juddepennnanpaple ypaBHEHHS IEPBOTO MOPsAKA (OCHOBHBIC TIOHSATHS U ONIPEICIICHHS).
VYpaBHEeHHUs ¢ pa3fAeNeHHbIMU U Pa3IeISIONIMMHUICS IEPEMEHHBIMU M CBOAMMBIE K HUM.
OnHoponHoe nuddepeHnanbHOe ypaBHEHNE U CBOAUMBIE K HEMY.

JluneiiHple ypaBHEHUS (CBOMCTBA, METO/IbI PEILICHU ).

VYpaBuenus bepuymnu. YpaBHeHUs B TOTHBIX AU QepeHraiax.

JuddepennnanbHble ypaBHEHUS BBICIINX MOPSIKOB. YpaBHEHUS, IOy CKAIOIINE TOHUKEHHE
HOpsIZIKA.

7. Jluneitnblie quddepeHnraabHble ypaBHEHUS BBICIINX MOPSIIKOB C MOCTOSHHBIMU

KO3 UIEeHTaMH.

8. Jluneitnoe omHopoaHoe 1Y ¢ mocTtossHHBIMU Kod(dduimenTaMmu. XapakTepucTUIeCcKoe
ypaBHEHHE.

9. Teopema o ctpykrype obmero pemenus JIOIY. Teopema o cTpykType 00IIero pereHus
JIHJY.

10. Pemenue JIH/IY ¢ kBa3UMHOTOWICHOM B ITPaBOM YaCTH.

11. Mertoa Bapuanuu NpOU3BOIBHBIX TOCTOSHHBIX.

12. Yucnossie psaasl. HeoOxogmmoe ycnoBue cxomuMocTu. [Ipu3Haku cpaBHEHUSI.

13. Ilpuznaku Hanambepa u Kouru. MuaTerpansubiii npusHak Komm.

14. 3naxonepemennsbie psnbl. [Ipusnak JleitoHMIIA.

15. Crenennoii psin. O0GnacTb CXOIUMOCTH.

16. CpolicTBa CyMMBI CTETICHHOTO psifa.

IS
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17.
18.
19.
20.
21.
22.

Psn Teiinopa. Paznoxenue sneMeHTapHbIX QyHKIIHMA.

Pan @ypee.

Py @yphe Ui 4eTHBIX M HEYETHBIX (QYHKINH.

Hurerpan Oypee.

WNurerpan ®@ypbe B KOMILIEKCHON (hopMme.

Omnpenenenue opuruHana 1 n3o0paxeHus. Tabauma npocTelmx OpUruHaiIoB U

N300paKeHH.

23.
24,

OCHOBHBIE TEOPEMBI OTIEPAITIOHHOTO UCYUCIICHUSI.
Haxoxxnenune opuruHana no u3B€CTHOMY M300pakE€HUIO.

1.3.2 Oyenounvie mamepuainsl 011 3a04HOU Popmbl 0OyueHus

1) KonrtposbHbie paboThI

Temwl u 3a0anus koumponvtou pabomur Nel (OK-7,OIIK-5).

1. Haiitu Heonpenen€HHble MHTETPajIbl U TOTYUYEHHBIE PE3YJIbTaThl IPOBEPUTH

Qg depeHpoBaHIEM
BapuaHT A b
10 j sh xdx f logg x dx
Vch2x x5

2. Haiitu HeonpenenéHHbIe HHTETpa

10

f (3x% + 2)dx

x* + x2

3. Haiitu onpenenéHuble HHTErpal

10

fl xdx
_1‘\/5 — 4x

4. BpraucanTh HECOOCTBEHHBIN HHTETPAJ WIIM IOKA3aTh, YTO OH PACXOIAUTCS

10

[o0)
f x sinx dx
0

5. Boruucaute ABOIHOM HHTETpasl B 3aAaHHOoN oOnactu D. O6nacTh HHTErpupOBaHUs yKa3aTh Ha
PHUCYHKE.

10

(8xy + 9x%y?dxdy D:x =1,y =Yx;y = —x3
y y y y y
D

6. Bpruncaute 00bEM TEIa, OTPAaHUUYEHHOTO YKa3aHHBIMU TTOBEPXHOCTIMH.

10 z=4—-x>—y%,2z=0

7. Ykazatp tun qudpepeHnnanbHOro ypaBHEH!S U HAWTH ero 0011ee perieHue.

xy'+y=Inx + 1

8.Haiitu permenue nuddepeHnuanrsHoro ypaBHeH)s, YIOBICTBOPSIONIEEe YKa3aHHBIM HaualbHbIM

YCIIOBUSIM.

’

y" ' —y" =cosx;y(0)=1y(0)=0;y"(0)=0

9. Haiitn n300paxxeHre OpUruHala, NCIOIb3ys TEOpEMY 00 HHTETPUPOBAHUHT H300paKEeHUSI.
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ch 3t — cos 4t

t
10. Onpenenuts 001aCTh CXOUMOCTH PsLlia.

xn

n!
n=1
11. Paznoxuts B psag Oypre nepuoandeckyro PyHKIHIO, ONPEIeIeHHYIO Ha yKa3aHHOM HHTEpBaJIe

bopmynoii.

f)=x—-2mupu0 < x < 2x 21

12. IpexncraButs uaTErpaniom Oypoe gyuxyuiof (t)

e tupu0<t<i;
f(t) =<efnmpu—1<t<0;
0 mpu|t| >1

2) IlpakTudeckue 3aHATHS
Ilpakmuueckoe 3anamue Nol. Inemenmapnle cnocodvl pacKkpvimusa HeonpeoeneHHocmell.
Packpvimue HeonpeodeneHHOCmEll ¢ NOMOULbIO REPBO2O U 6MOPOZO 3aAMeHAMETbHBIX NPE)el0s.
Hccneoosanue hpynkyuit Ha nenpepvlieHocme.
KontponeHbie Borpocs! (OITK-1):
1.Yro HaszwiBaeTcs nmpenenaoM GpyHkuuu? Yto Takoe mpasblil (JeBblii) mpeaen?
2. Kakue TeopemMbl 0 AEMCTBUU € TIPEJEIaMU Bbl 3HaeTe?
3. Kak packpbITh HEONpPeAEIeHHOCTH (00/00) , (o0 - 00), (0/0) ?
4. Yo Takoe OecKOHEUHO Maas (yHKIUS U KaKOBHI €€ CBOMCTBA?
5.YroTakoebeckoHeuHO00bIIas(HyHKIIMSIMKAKOBbIeeCBOIicTBa??
6. KakoBa reomeTrpuueckast HHTepIripeTaus npeaena GyHKium?
7.Kak BBIISANT MIEPBBINA 3aMedaTeIbHBIN Tpeell U KaKylo HEOMPeIeICHHOCTh OH PACKPHIBACT?
8.Kakue cienctBus U3 mMepBOro 3aMeyaTeIbHOTO IIpeesia Bbl 3HaeTe? 3aMUIIUTE UX C TOMOIIBIO
OKBHUBAJICHTHBIX (DYHKIIHIA.
9.Kak BBIISAUT BTOPOM 3aMeUaTeIbHbIN MPEAE U KaKyr0 HEONPEAEICHHOCTh OH PACKPhIBACT?
10.Kakue cnencTBus U3 BTOPOro 3aMe4aTeIbHOIO Mpezesa Bbl 3HaeTe? 3allUIINTE UX C TOMOIIbIO
SKBHUBAJIEHTHBIX (PYHKIIUHA.
11.Kakue ¢pyHKIMU HA3BIBAIOTCS HENPEPHIBHBIMU?
Ilpakmuueckue 3anamun Ne2, 3. Henocpeocmeennoe ougpepenyuposanue ¢ nomouipro
maoauyvt u npasun. /{lugppepenyuposanue ynkyuii, 3a0annblX HeABHO U NAPAMEMPUYECKU.
Jozapugpmuueckoe ougpgepenyuposanue.
Kontpomasnsie Borpocs (OITK-1):
1.YTo Ha3wpIBaeTCS MPOU3BOAHON (PYHKITUN?
. Uemy paBHa IPOU3BOAHAS CYMMBbI, Pa3HOCTH, IPOU3BEACHUS U YaCTHOTO?
3. Kakoil reoMeTprU4eCKUl CMBICT MPOU3BOIHOM?
4. Kaxkoif puznyeckuii cMbICH IPOU3BOAHON QyHKITHH?
5. 3anummre TaGIMIy MPOU3BOIHBIX.
6. Chopmynupyiite TeOpeMy O IPOU3BOAHOM CIOKHON PYyHKITUH.
7
8
9
1

[\9}

. Kakoit Bug umeer dhopmysa mpou3BoaHON (DYHKITHH, 3aJaHHOM B TapaMeTpuueckon popme?
. Io xakoii popmyine Beruucnsiercs auddepeHnman?

. Uem otnuvaetcs auddepeHian oT Mpou3BOTHON?

0. Kakas ¢pyHKIHS Ha3pIBa€TCS CTEIIEHHO — NTOKA3aTEIbHON?
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11. Kak HaliTH NpOU3BOIHYIO CTENEHHO — NOKA3aTeIbHON (QyHKIUU?

Ilpaxkmuueckoe 3anamue Ne4d. Uccnedosanue hynKyuii ¢ nomouibto nepeoit u 6mopoil
nPOU3800HOIL: IKCIMPEMYMbl, MOHONMOHHOCHLb, 6bINYKIIOCHIb, 60ZHYHIOCHLL, MOYKU nepezuba.
Haxoscoenue acumnmom zpaghurkoe Qpynkyuil.

KonTponbHbie Borpocsr (OITK-1):

1. B yeM 3akiro4aeTcsi 1OCTaTOYHOE YCIOBUE Bo3pacTaHus (yObiBaHus) GpyHKIUN?
2. Kakoe He00X0aMMOe U JOCTATOYHOE YCIOBUS IKCTpeMyMa?

3. Kak HaliTu TOYKH BO3ZMOXKHOTO SKCTpeMyma?

4. Kak hopMmynupyeTcs JOCTATOUHOE YCIOBUE BBIMTYKJIOCTH (YHKIIMU BBEpX (BHU3)?
5. Kakast Touka Ha3biBaeTcsi Toukoi nepernda? Kak e€ Haittu?

6. UTo Ha3bIBaeTCs BEPTUKAIBLHON aCUMITOTON?

7. Yrto Ha3bIBaeTCs HAKJIOHHON acuMmnToroi? Kak eé Hailtu?

Ilpakmuueckoe 3anamue Ne5.Boiuucnenue uacmnoix npou3eoonvix ®MII nepeozo u émopozo
nopsaoka.

KontpouneHbie Borpocs! (OITK-1):

1. laiite ompenenenue pyHKUUU IBYX NepeMeHHbIX. Kakoil reomeTprueckuil cMbica (QyHKIMH
JIBYX NEPEMEHHBIX ?

2. Kakoro omnpezeneHue JIMHUM YPOBHS (DYHKIMM ABYX EPEMEHHBIX?

3. laiiTe onpezesieHne YaCTHBIX POU3BOAHBIX MEPBOro nopsiaka. Kakoe npaBuio ux BbIYUCICHUS?

4. Kax BBIUMCIISIFOTCS YaCTHBIE IPOU3BOJHBIE BTOPOTO MOpsiAKa?

5. Maitite ompezesieHne rpaueHTa PyHKIIMU ABYX MepeMeHHbIX. Kakoit ero reomeTpuyeckuii
cMmbIcn?

6. Kakoe omnpeznenenue npou3BOAHON MO HANpaBIeHUIO (YHKIUU IBYX IEPEMEHHBIX?

7. Kakoii (hu3nueckuii CMbICT TIPOU3BOAHON MO HAMIPABICHUIO?

8. 3anummre GpopMyiy Ui BBIYUCICHUS POU3BOJIHOM 10 HAIPABIEHUIO.

9. Kakue cBoiicTBa rpaii€HTa Bbl 3HaETE?

Ilpakmuueckoe 3anamue Neb6. Henocpeocmeennoe unmezpupoganue. 3ameHa nepemenHol u
UHmMezZpUposanue no Yacmsam.

KonTponbHbie Borpocsr (OITK-1):

1.YUrto Takoe neprooOpaszHas pynkmuu? CKoJIbKO IepBooOpa3HbIX uMeeT GpyHkmms f(x)?
2. Yro Ha3pIBaeTCAd HEOMpPEAENEHHBIM HHTETPAIOM?

3. Kakue cBolicTBa HEOINPEAEIEHHOTO HHTETpaia Bbl 3HaeTe?

4. B ueM cOCTOUT METOJI TOIHECEHUS MO/ 3HaK quddepeHmnmana?

5. 3anummuTe GopMyITy 3aMEeHBI IEPEMEHHON B HEOTPEIETICHHOM HHTETpasle.

6. Kak BriOupaercs 3amena? YeM HY>KHO PYKOBOJICTBOBATHCS MPH 3TOM?

7. Kak npoBepuTh NpaBUIbHOCTh BHIYUCIICHUSI HHTETpasia?

8. Kakue 3aMeHbI MPUMEHSIOTCS TP BHIYMCICHUU HHTETPATIOB BUIA

fva? —x%dx, [Va? + x?dx, [Vx? —a?dx?

9. Kak BeITyIsiiuT (hopmMyIia MHTETPUPOBAHUS TTO YACTSIM?

10. Kakue yacthbie ciiydyau (popMyIibl HHTETPUPOBAHUS 110 YaCTSM BbI 3HaeTe?

11. Kak BEIYUCHSAIOTCS KPYTOBBIE HHTETPAJIbI?

Ilpaxkmuueckoe 3anamue Ne7. Humezpuposanue payuonanonuvix pynxyuii. Hnmezpupoeanue
UppaAyUOHAIbHBIX PYHKUUIL.

Kontpomasnsie Borpocs (OITK-1):

1. Kak BbIIeMTh NOIHBIA KBagpaT B Bepaxkenun (ax? + bx + ¢)?

2. Kak BBIMISAUT UHTETPa OT KBAIPATHOTO TpeXujieHa?

3. Kakas panuoHnanbHasi 1po0Ob Ha3bIBaeTCs MPABUIBHOM?

4. KakoB anropuT™ pa3ioKeHHsI MPaBHIIBHON pallMOHAIBHON ApOo0u Ha TpocTertme?

5. Uemy paBHBI HHTETPAJIbI OT MPOCTEHIINX ApOOEii?

6. Kaxkue criocoObl HaX0XIECHUST HEN3BECTHBIX KOA(DPUITMEHTOB BbI 3HaeTe?
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Ilpakmuueckoe 3anamue Ne8. Boiuucnenue 080UHbIX UHMEZPATIOE8 NYMEM NOEMOPHOZ0
unmezpuposanus. Hamenenue nopaoka unmezpupoganus.

KonTponbHbie Borpocsr (OITK-1):

1. Maiite ompeneneHue U reOMETPUUYECKUN CMBICI IBOMHOTO MHTErpasa.

2. CopmynupyiiTe HEOOX0IUMOE YCIOBHUE HHTEIPUPYEMOCTH.

3. ChopmynupyiTe 10CTaTOYHOE YCIOBUE HHTETPUPYEMOCTH.

4. Kak Bbuucnath ABoiHOM uHTerpan? Chopmyaupyiite nmpaBuio.

5. 3anucath 0011yI0 (hopMyITy 3aMEHBI IEPEMEHHBIX B IBOITHOM MHTETpaJIE.

6. 3anucatb (opMyiTy 3aMEHbI IEPEMEHHBIX B IBOMHOM MHTETpajie B MOJIAPHBIX KOOPIUHATAX.

Ilpakmuueckoe 3anamue Ne9. Pewienue ougppepenyuanvrovix ypagHenuil, uHmMezpupyemvlx 6
Keaopamypax.

KonTponbHbie Borpocsr (OITK-1):

1. 3anmcarte onpenenenne audPepeHInanbHOrO ypaBHEHUs, opsaka auddepeHmaibHOTo
yYpaBHEHHUS.

2. 3anucarth OnpeesieHue PeIIeH s, O0IIET0 PEIICHHUS.

3. 3anucatp ornpeeneHue 00Eero U YaCTHOrO MHTErpajioB, HAYaJIbHOIO YCIOBUS U 3a1aun Koy,
4. 3anmcath oOIIMIA BU ypaBHEHHH C pa3AesSIOMIUMUCS IEPEMEHHBIMU U TOBTOPUTH aJITOPUTM HX
peLIeHHMS.

5. 3anucath O0ImMi BUJT OJHOPOJIHOTO YpaBHEHUS U BUJ] €70 OOIIETO PEIICHUSI.

6. 3anucarh O0IIMI BUJ JIMHEHHOTO YpaBHEHUS U BUJ €r0 OOIIEro pelIeHusl.

7.3anucarb ypaBHeHHEe bepHyuu.

Ilpakmuueckoe 3anamue Nel0. Ilpumenenue npusnakoé cxooumocmu 4ucio6blx paooe:
npusnaxku cpagnenus, npusnak /lanamoepa, paoukanvusiii npuznax Kowu, unmezpanvnuii
npusznak Kowu, npuznax Jlenonuya.

KonTponbHbie Borpocsr (OITK-1):

1.HucnoBoii psi.

2.YactuuHas cymma psijia, OCTaToK.

3. Onpenenenue cxoAsmierocs (pacxoaserocs) psa.

4. Heobxonumoe ycioBre CXOIMMOCTH psiia. BepHo i1 oOpaTtHoe yTBepxaeHHE?

5. Heob6xoammoe 1 TOCTaTOYHOE YCIOBUE CXOUMOCTH.

6. [lepBbIii TpU3HAK CPaBHEHMUS.

7. Bropoil npu3HaK CpaBHEHUS.

8. MonenbHble psiibl.

9. 3anucate mpu3Hak JlamamOepa.

10. 3anucats npuszHak Komm.

11. 3anucaTte UHTErpanbHbli Mpu3Hak Komm.

12. 3anucaTe omnpeaeneHre aOCONMIOTHOW U YCIOBHOM CXOAMMOCTH 3HAKOMIEPEMEHHOTO Psijia.
13. 3anucaTh omnpeneneHue 3HAKOYEpeTyroIerocs psajaa.

14. 3anucaTs npusHak JleiiOHu1A.

1.3.3 OueHo4Hble MaTepUAJIbI 1JIsl IPOBEAeHHUS IPOMEKYTOYHOH aTTeCTAIUM 1O
pasneny «Teopus pyHKUMH KOMIVIEKCHOI'O IIEPEMEHHOI0»
Kypca «Bpicimiasg maremaTuka»(3 ceM., 1Moy ib)

Ouenounvie mamepuansvl 011 0YHOU POpMbL 00yUeHUS

Moayas 1 (50 6ani10B):
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2)

Monynb conepxut 10 neKUMOHHBIX M 12 MpakTUYECKUX 3aHATUH, Ha TOCIEIHEM M3 KOTOPBIX
BBINOJIHSACTCSL KOHTpoOJbHast pabora Nel. 3HaHMe JEKLIMOHHOTO MaTepuallia OLCHMBAETCS C
MOMOILBIO TECTA, COCTOSINEro M3 18BOIPOCOB, MAaKCHMMaabHOE KOJIMYECTBO OalIOB 3a  TeCT
coctaBisgeT 18. 3a BBINOJHEHHbIE W 3alllMIIEHHBIC MPAKTUYECKOE 3aHITHE CTYJEHT MOJIydaer
MakcuMyM 1o 1 Gamty (Bcero 12 6ammoB). MakcuMmanbHOE KOJIWYECTBO OAJIIOB 32 KOHTPOJIBHYIO
paboty coctasnser 20. OOuiee MakCUMaIbHOE KOJIMYECTBO OaJIJIOB 3a MOyJb 1 cocrasiser 50.

Tunosbie TecToBble 3amanusi(YK-2)

3a,I[aHI/Ie 1. YCTaHOBI/ITe COOTBECTCTBHC Me)I(I[y KOMIIJICKCHBIM YHUCJIIOM U €I'O MO,I[YJ'IGM
1.3 —4i ab

2. =3 +i b 3
3.—1—+/8i c?2
4.5+ 12i d 13
el
V2

l1->aq2->b;3->c;4->d
1-d;2-¢e¢;3->c4->f
1->a;2->c¢c;3->b;4—>d
1-b;2->d;3->f;4—>e€
3anmanue 2. JlaHbl 2 KOMIUIEKCHBIX uucia Z; = 12 + 50 u z, = 3 — 4i. YcTraHOBUTE COOTBETCTBUE
MEXTy OIEpaIMsIMH HaJ| TaHHBIMH YUCIIAMHU U PE3yJIbTaTaMU UX BBIYHCIICHUS
1. z1+ 2, a) 9+ 9i
2. 7y — 7, b) 15+
3. 71z, c) 50 + 33i
d) 56 — 33i
1->b,2->a3->d
1-b2-a3-c
1->a2->b3->c
1->c¢2-a3->d
3ananue 3. J[aHbl 2 KOMIUIEKCHBIX yucia z; = 2 — 3i ¥ Z, = 3 + 2i, Toraa MojyJib IPOU3BEICHUS
|z1z,| paBen
13
12
8
20
3anmanue 4. Jlansl 2 KOMIUIEKCHBIX uncna z; = 13 —5i mz, = 1 — 21i, Torna |z; — z,| paBen
32
-12
8
20

.5

3ananue 5. Ecnu Z — komIuiekcHoe uncio, Imz = 10,argz = arcsin o> TO MOJIyJIb YMCIIA Z PaBeH
1

3ananue 6. Eciu Z — komMIuieKkcHoe uncio, Rez = 12,argz = arccos <> TO MOJTyIIb YHCIIa Z paBeH

21
3ananue 6. AprymMeHT 5 UMEIOT CIIE/yIONIHUe KOMILIEKCHbIE T1CIa

14+ +/3i
1—+/3i
—3+i
—1++/3i

3annue 7. KommiekcHoe yncio 1 + i MOXHO IPEICTaBUTh B BUAE (HECKOJIBKO OTBETOB)
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i3m

V2ez
s s
\/E(cosz + isin Z)

3 I8
5 or LT
V2(cos 2 -!—Lsm4)

V2e+

3annue 8. Muumas gacth Gpynkuun W (z) = z? — 3ZKOMIUIEKCHOTO TIEPEMEHHOTO Z = X + [y
paBHa
2 2 _
x“+yc—3y
2yx — 3y
2 _ 52
x“—y*—3x
x% —y?+3x
3ananue 9. JleiicTBurensHas yacth GyHkuuu W (z) = z? — 3ZKOMIUIEKCHOTO HEPEMEHHOTO
Z = x + iy paBHa

x?+y? -3y
x?+y?—3x
x?—y?—3x
x? —y?+3x

3ananue 10. YcTaHOBHTE COOTBETCTBUE MEXIY (PYHKIIMSIMHU KOMIUIEKCHOTO MEPEMEHHOTO U
(dhopMyTaMu 1T UX BBIYHCIICHUSI.

1. ez eiz_e—iz
21
2. sinz b. e*(cosy + isiny)
3. Lnz C.In|z| +iargz + 2mki
4. shz d. ==

2
1->b,2->a3->c4d4-d
1->¢2->a3->b4->d
1-b2->d,3->cd4->a
1->a2-b3->cd->d

Bamanue 11. Ecmu z = x + iy u f(z) = e??, f'(2) umeer Bun

2e?*(sin 2y + i cos 2y)
e?*(sin 2y + i cos 2y)
2e?*(cos 2y + i sin 2y)
e?*(cos 2y + isin 2y)
3ananwve 12. 3nauenve gpynxumum f(z) = z? + i B Touke z, = 1 + i paBHO

2+3i
2i
3+2i
3i
3ananue 13. 3nauenne Gpynxumu f(z) = 2z% — 4i B Touke z, = 1 — i paBHO
4 —8i
—8i
4 —6i
—61
3ananue 14. 3nauenue Gpynkuuu f(z) = cos%l paBHO
ch>
3
ich™
3
1
2

. T
ish-
3



3amanue 15. 3nauenue Gpyukuun f(z) = sin 7T?ipaBHo

chZ
3
ichZ
3
V3
2
ish>
3

3ananue 16. Ecmu z = x + iy u f(z) = 32z% + 5i, To 3HaueHKME TPOU3BOAHOM QYHKIMU B TOUKE
Zy = 2 — i paBHO

2—1
12 —i
12 —6i
3-9i

Bananue 27. Ecmu z = x + iy u f(z) = 4z% — 101, To 3Ha4eHHE NPOU3BOAHON QYHKIMM B TOUKE
zy = 1 — 3i paBHO
1-24i
1-3i
8 —3i
8 —24i
Bananue 18. Ecu z = x + iy u f(2) = z2, To MOIyJIb IPOU3BOAHON (PYHKIMH B TOYKE Z, = —5 —
12i paBen
13
26
30
15
Bananue 19. Ecmu z = x + iy u f(2) = z2, To MOIyJIb IPOU3BOAHON (YHKIMH B TOYKE Z, = —9 +
12i paBen
13
26
30
15
Bamanue 20. Oyukuus f(z) ogHo3nauHas U qudhepeHipyemas B KaxI0i ToUKe 001acTu
DuassiBaercs B D
rapMOHUYECKOU
HEINIPEPBIBHOU
AHAJIMTUYECKOHN
WHTETPUPYEMOU
Bamanue 21. Yenosus Kommm-Pumana ast dyukiun f(z) = u(x,y) + iv(x, y) umeror Bui
du Ov du OJv
dx dy’'dy ox
du Jv Jdu ov
ox dy’'dy = ox
ou O0v du OJv
dx 0dx’'dy 0y
0°u  9%*v 0*u J*v
dx2  dy?’dy? 0x2
Bamanue 22. Oyukiys U(x, y) Ha3bIBACTCA TAPMOHUYECKOMU, €CIIH
ou Ov du OJv

%" ay'dy o
au_av au_ v
dx dy’'dy = ox
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Ju O0v du 0dv
dx 0dx’'dy 0y
0%u N 0’u 0
ax2  dy?
3agaHue 23.
3aKkoHYMTE ONpeaeNeHne: Z, € D ects HyIb KpaTHOCTH Muiif (z), aHanuTudeckoi B D, eciu
f(z9) = f'(zo) = -+ = f™ D (z9) = 0,
£ (zy) = 0; £ (z0) # 0; FM(zg) >0
3ananue 24.
BriGepute BepHbIe YTBEPKACHUS (HECKONbKO)

o0
Z Zn
=) <
n=0

wz (_1)n+1zn
In(1 + 2) =Z—,, 2] < 1;
~ n:

o (_1)n22n

cosz =
(2n)!

n=0
3ananue 25.
Psan Jlopana misf (z)B OKpeCTHOCTH TOYKU Zy UMEET BUIL:

a

Yin=0an(z — Zo)" n2wln(z —29)" Yioo (Z_ZT;)n
3ananue 26.

Psn Jlopana msif (z) cxonutes
B Kpyre |z — zy| < R
BO BCEH IIJIOCKOCTH
BKOIbIE T < |z —Zy| <R
3ananue 27.
Touka z, Ha3bIBaeTCs yCTPaHUMOM 0co00it Toukoi ansf (z), ecinu riiaBHas 4acTh psga Jlopana
MMeeT KOHEUHOE YUCIIO YJIEHOB;
UMeeT OECKOHEYHOE YHCIIO YICHOB;
paBHa 0.
3amanue 28.
Ecmu f(z)ananurudeckas B IPOKOJIOTOW OKPECTHOCTH TOUYKH Zg U
lim,_,, f(z) =, 10 2,

yCTpaHuMasi;
TOJTIOC;
CYILIECTBEHHO 0co0asl.
3amanue 29.
N3onupoBanHas ocobas Touka OyneT ycrpanumon msif (z), ecin
lim f(z) = ©
Z—-7Zg

lim f(z) =A<
Z—Zg

lim,_,, f(z)ne cymectpyer

3amanue 30.

Bri6epute pasznoskenue Jlopana, COOTBETCTBYIOIIEE Z = 00 — yCTPAaHUMOU 0co00i 1iis f(Z)
o0

a_n
a+ ) —
Zn
n=1
o0
2 m a_n
az + a,z + ...+ amZz + Z_n
n=1
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a—n
ZTL

n=-—owo

Bamanue 31. Onpenenuts YuCIo 0co0bIX ToUeK f(Z) = ji:
3ananue 32. Psan Jlopana s pyukiun f (z) umeer Bug f(z) = — ;12 + ; + 5 + 4z. Torna Touku

z = 0 aBnsercs
3ananue 33. Haiftu Hyau U onpeaenuTh UX KpaTHOCTh s Gpynkiun f(z) = z* + 422
3ananue 34. Haiftu Hyau U onpeenuTh UX KpaTHOCTh ans Gpynkiun f(z) = z* + 922

o sinz
3amanue 35. Haittu 0coObIe TOYKH U ONPEAEINTE UX THII 1S pyrkumu f(z) = e
o sinz
3ananue 36.Haiiti 0cOOBIE TOUKH M ONPENCITUTD X TUI Uit GyHKIwH [ (z) = 23

1 BApHUAaHT OTBCYACT HA BOIIPOCHI C HCUCTHBIMU HOMEpPAMHU, a 2 BAPHUAHT OTBCYACT HA BOIIPOCHI C
YCTHBIMHU HOMCpaMMU.

Tect paccunutad Ha 60 MUH.
«OtmuyHo» (15 -18 6.) AOCTUTHYT, €CM CTYAEHT OTBeTUJI Ha 15-18 Bompocos;
«Xopomo» (11 -156.) TOCTUTHYT, €CJTM CTYJeHT OTBeTHJI Ha 11-15 Bompocos;
«Y nosnerBoputenbHo» (7 - 11 6.) ZOCTUTHYT, €ClM CTYACHT OTBETHI Ha 7-11 BOIpOCOB.

IMpakrnyeckue 3ansaTus (OITK-1).

Ilpaxkmuueckoe 3anamue Nel,2. /leiicmeus ¢ komnaekcuvimu yuciamu. Pewenue ypasnenuii.
Konrpoasnsie Borpocs! (OITK-1):
1. Kakas ¢popma KOMIJIEKCHOT'O YHCIIa HAa3bIBAETCS alNre0pandeckoil (TpuroHoMeTpru4ecKoii,
MOKa3aTeIbHON)?
2. Kakue KOMIIEKCHBIE YMCIIa HAa3bIBAIOTCS PAaBHBIMU?
3. Uto Takoe MOJIyJIb U apTyMEHT KOMIUIEKCHOTO YKcia?
4. Kakue GpopMysbl CBA3BIBAIOT MOAYJb U apIYMEHT KOMIUIEKCHOTO YHCHa C €ro
NEUCTBUTEILHON U MHUMOM YacTsIMHU?
5. Tlo xakum popmysiaMm MPOU3BOJIUTCS YMHOKEHHE, AEJICHUE, BO3BEICHHE B CTETICHb
M3BJICYCHHE KOPHS KOMITJIEKCHBIX YHUCEN?
6. KakoBa reomerpuueckas HHTEpIIPETALMS] JEHCTBUI C KOMIIJIEKCHBIMM YUCJIaMu ?

Ilpakmuueckoe 3anamue Ne3. /lughgpepenyuposanue hynkyuu KomniekcHoi nepemeHHoil.
Ycnoeue Kowu - Pumana. I'eomempuyueckuii cMblcl1 npou3600H0U PYHKYUU KOMNIAEKCHOU
nepemeHnHoi.

Konrpomasusie Borpocs! (OITK-1)

1.Yrto Ha3pIBaeTCs MPOU3BOJHON (PYHKIMU KOMIUIEKCHOTO nepemenHoro? 1o kakoit popmyie ona

BBIYHUCIISICTCS?

2. Kakas QpyHKIMs Ha3pIBaeTCsl aHAIUTUYECKON?

3. 3anumute ycnoBus Komm-Pumana

4. Kakas ¢pyHKIUS Ha3bIBa€TCA TApMOHUYECKOMN ?

5. Kaxkoit reoMeTpru4ecKuii CMBICI y MOJIYJISI IPOU3BOIHOM ?

6. Kakoii reoMeTpuYeCKUil CMBICI Y apryMEHTa IPOU3BOIHOM?
7. Kakue cBolicTBa aHAIUTUYECKON (DYHKIIMHU BBI 3HAETE?

Ilpakmuueckoe 3anamue No4d. Inemenmapnsle YyHKUuU KOMNIEKCHO20 NEPEMEHHO20.
KonTponbHbie Borpocsr (OITK-1):
1. Kak B KOMIUIEKCHO# MJIOCKOCTH OTpeiensieTcs mokazaTtenbHas pynkuus? Kakue e€ cBoiicTBa
BbI 3HaeTe?
2. Kak B KOMILUIEKCHOM IJIOCKOCTH ompeensieTcs iorapupmudeckas pyHkmus? Kakue eé
cBoiicTBa BBI 3HaeTe? UTo Takoe riaBHOE 3HaYCHHE JTorapuPMuueckoi GyHKIUN?



3. Kak B KOMIIJIEKCHOM MJIOCKOCTH OINPENENAI0OTCS TpUuronomeTpudeckue pynkuun? Kakue nx
CBOMCTBA BBI 3HaeTe?

4. Kak cBs3aHbpl  runepOoiMyYecKkue — (PYHKIUMM  KOMIUIGKCHOTO  IIEPEMEHHOTO
TPUTOHOMETPUUYECKUMH (DYHKIUSIMHU?

5. Kak onpenensiercst odmas crenennas GpyHkuus?

Ilpakmuueckoe 3anamue No5,6. Inemenmapnvie yHKUUU KOMRIEKCHO20 NEPEMEHHO20.
KonTponbHbie Borpocsr (OITK-1):
1. Kak B KOMIUIEKCHOM MJIOCKOCTH OTpeiesieTcs mokazaTenbHas pyHkuus? Kakue e€ cBoiicTBa
BbI 3HaeTe?
2. Kak B KOMILUIEKCHOM IJIOCKOCTH oTpeaensieTcs iorapupmudeckas pyHkmus? Kakue eé
cBoiicTBa BBI 3HaeTe? UTo Takoe riaBHOE 3HaYCHHE JTorapuPMuueckoi GyHKIUN?
3. Kak B KOMIIJIEKCHOM MJIOCKOCTH OIPENESAI0OTCS TpUuronomeTpudeckue pynkuun? Kakue nx
CBOICTBA BbI 3HAETE?
4. Kak cBs3aHbpl  runepOoiMyYecKkue — (PYHKIMM  KOMIUIGKCHOTO  IEPEMEHHOTO
TPUTOHOMETPHUUECKUMHU (DYyHKIUAMU?
5. Kak onpenensiercst obmas crenennas GpyHkuus?

Ilpakmuueckue 3anamun Ne7. Paznoscenue pynKyuii KOMniIeKCHO20 NEPEMEHHO20 6 PAO
Teiinopa.
KontpouneHbie Borpocs! (OITK-1):

5. Kakoti psin HazbiBaeTcs psaom Teitnopa?

6. KakoBa obmacth cxonumoctu psaa Teimopa?

7. ITo xakum dopMyliaM BBIUUCISIETCS PaANyC CXOAUMOCTH psifa Teinopa?

8. Kakue ctanmapTHble pas3iioxkeHus B psa Teinopa Bbl 3HaeTe?

9. Kakue cBOCTBa CTETIEHHBIX PsIIOB Bbl 3HAETE?

Ilpakmuueckue 3anamun Ne8. Paznoyxcenue ananumuyeckou goynkyuu 6 pso Jlopana.
Borpocsl (OITK-1):
1. Kako# Bug umeet psi Jlopana it QyHKIMHA aHATUTHYECKOM B KoJblle 7' < |z — z5| < R?
2. Uto Takoe riaBHas ¥ MpaBuiIbHAs 4acTh psiaa Jlopana?
3. I'ne cxonurces psan Jlopana?
4. Kaxoii Bun umeet psn Jlopana s GyHKIUY aHATUTHYECKON B OKPECTHOCTH OECKOHEUHO
YIAJIEHHOU TOUKHU?

Ilpakxmuueckue 3anamun Ne9. Hynu ananumuueckoii ¢pynkyuu.
KontponsHbie Bomnpocs! (OITK-1):
1. Kak onpenensiercst Hy/1b (YHKIUH KPATHOCTH K?

2. Kakoe mpencraBieHre UMeeT aHaTMTHUecKasi QYHKIIMS, €CIH Zy HYJIb (DYHKIIUU KPATHOCTH K?

3. Uto Takoe npocToil HyJ b PYHKIUU?
4. Kakue cBOMCTBA HyJIeH aHATUTHICCKON ()YHKIIMH BBl 3HACTE?

Ilpakmuueckoe 3anamue Nel0. Ocodvie mouku ananumuyueckoil Yynkyuu.
KonTponbHbie Borpocsr (OITK-1):
1. Kakast Touka Ha3pIBaeTCS N30JMPOBAHHON 0COOON TOUKOW aHATTUTHIECKON (PYHKINHU?
2. Kakue TuIbl 0coObIX TOUYEK BBl 3HaeTe?
3. Kak knaccudunupyrorcst ocoOble TOUKH 10 pa3iiokeHuto B psaja Jlopana?
4. Kakolt mpu3HaKk ycTpaHUMOH 0co00# TOUKH (II0JII0Ca, CYIECTBEHHO 0C000H TOUKM)?
5. Kak onpenensieTcst KpaTHOCTH IoJitoca’?
6. Kak cBsi3aHbI HyJIM U TIOJIIOCA AHATUTHYECKONW QyHKIMU?
7. Kak knaccuunypyercs O€CKOHEUHO y/ajeHHasi Touka?

Ilpakmuueckoe 3anamue Nell. Ilo0zomoexka Kk KORmMPOAbHOU padome
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Ilpakmuueckoe 3anamue Nel2. KontponpHas pabota 1o reMe «JIeMEeHTapHbIe (PYHKIUH
KOMIUIEKCHOTO IEPEMEHHOT0, HYJIH, 0COOBIE TOUKM».
KonTponbhas padora Nel (TeMbl, BRBIHOCUMbIE Ha KOHTPOJIbHYIO paboTy)
1. JleiicTBUS C KOMIIJIEKCHBIMH YHCIIAMH.
2. BeruncneHne 3Haue€HUH JIEMEHTAPHBIX ()YHKIIMU KOMIIEKCHOTO MIEPEMEHHOTO.
3. Pemienue ypaBHEeHUH.
4. N300paxkeHre MHOKECTBA KOMIUIEKCHBIX YUCEN Ha IUIOCKOCTH.
5. Yenosus Komn — Pumana.
6. [eomeTprUyecKuid CMBICTT MOAYJIS U QpTYMEHTa TIPOU3BOIHOM.
7.  Pasnoxenue Qpynkuuu B psin Teiinopa unu Jlopana.
8.  Haxoxnenue Hyneil aHaTUTHIECKOH (YHKIINN.
9.  HaxoxaeHue 0coObIX TOUEK aHATUTHUUYECKON (QYyHKIIH

KonrtpomnsHas padora Nel (3aganus)

5 . o
1. Borauciuts V1 — i 1 1300pa3uTh OTBETHI HA KOMITJIEKCHOM TUIOCKOCTH.(20)
2. Pemmts ypaBHeHue sin z = 3i. (20)

3. Berancnuts: (1 — i)' (26)

4. [TpoBepuTh AHATUTUYHOCTH (PYHKIIMU:
A) f(z) =z*>—-3iz (20)
5. Haiiti koadduIiueHT pacTskeHUs U YIoJl IOBOPOTa 0TOOpaKEHUS
f(z) =z*+2zBTOUKE 25 = 1 + i (20)
6. M300pa3uTh MHOXXECTBO TOYEK 3aJaHHBIX yclioBueM |z — 2 + 3i| = 1,
larg(z — 2 + 3i)| <m/3;Rez <5 (16)
7. Paznoxuts Qpyakuuio f(z) = % B psia JlopaHaB KoJibIle
2 <|z| <3(20)
8. Haiiti 0coOble TOUKH U OMpeAeNuTh UX TUI (B CIydae MoiKca MopsIoK)
f(z) = z%/ cos z;(3 6)
2
9. Haiitu Hy 1 1 ux KpatHOCTh f(Z) = st %(36)

Z

CTyneHT noiydaeT «OTIMYHO», eciau HaOpan 16 — 20 6aioB; «Xoporio», eciu Hadpai
12 — 16 GamnoB; «yIOBIETBOPUTEIBHOY, ecliu HaOpain § — 12 Gamios.

Moayas 2: (50 6an10B):

Mopyb COIEpKHUT 8 JEKIMOHHBIX U 6 IPAKTHYECKUX 3aHATHIA, Ha TIOCIEIHEM U3 KOTOPBIX TAeTCS
KOHTpoJsibHast pabota Ne 2. 3HaHue JIEKIIMOHHOIO MaTepuaja OLEHUBAETCS C MOMOILIBIO TECTa,
COCTOAIIETr0 U3 22 BOIPOCOB, MAKCHMAaJIbHOE KOJIMYECTBO OaioB 3a TecT cocramiser 24. 3a
BBITIOJTHCHHBIC W 3aIUIICHHBIC MPAKTHYCCKUC 3aHATHUA CTYACHT IMMOJTY4YacT MaKCUMYM I10 1 6aﬂny
(Bcero 6 6amioB). MakcuManbHOE KOJMYECTBO Oa/IOB 32 KOHTPOJIbHYIO paboTy Ne2 coctaBnsieT
20. O6miee MakCUMaJIBHOE KOJTUYECTBO 0AJUIOB 3a MOIyJb 2 cocTaBiseT S0.

4) Tunosbie TecToBbie 3axanus (OIIK-1)

3amanne 1. BeiOepure HeBEepHOE YTBEPIKICHHE
Ecnu f (z)ananutrueckas B OTHOCBsI3HOM oOnactu D, To
umeeT mecto ¢popmyna Hetotona — JleiOuua;
HWHTETrpaJ 1o JIToooMy KOHTYpy CuzD paBeH HYIIIO;
uMeeT MecTo GopMylia UHTETPUPOBAHUS TIO YaCTSIM;
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uHTerpan oTf (z) 3aBUCUT OT YT UHTCTPUPOBAHUS.
3amanue 2. Ecnmu f(z) ananutnueckas B Du HenpepriBaas B D = D U C, raeC — rpanuna D, To

fc f(2)dz=0

f(2)dz
| =0
c Z7 2o
1 f@dz  f(z)
2mi ), (z — zp)™m*1 T om!
3ananue 3. Haiiqute ommbounoe yTBepKaeHHE, eciH f(Z) aHamuTHUYecKasi B OTHOCBSI3HON
ob6nactuD u HenpepriBHAS B D=DUC,rneC- rpanuna D, To
uHTerpal ot f(z) mo rpanuneC paBeH HYJIIO;
uHTerpai oTf (z) 3aBUCUT OT AedopMali KOHTYypa HHTETPUPOBAHNUS;
UHTETrpaJ 1o JoooMy KOHTYpy C u3 D paBeH HYJIIO.
3ananue 4. Ecmu z = 2, (|zy| < o) ycrpanumas ocobast Toukaf (z), To BeIYET QYHKIMH B HEM
paBeH
A) uuciy, He paBHOMY 0

0)oo

B) 0
3ananue 5. Ecnu z, = oo ycrpanumas ocobast Toukaf (z), To
A) Res[f(z),»] = a_,
6) Res[f (2), 0] = lim,_,.(f («0) = f(2))z

B) Res[f(z),»] =0

3ananue 6. Teopema 0 OJHOW CyMME BBIYETOB YTBEPKAAET, UTO
Yi=1Res[f(2), zx] + Res[f (2),] = -
A) 2mi

b) 0
B)a_;
Bamanue 7. Eciu f(z) amanuruueckast B D Bcioay, kpome Touek Zy, k = 1,2,...,n u € — rpanuna
D,t0a) . f(2)dz = 2mi-...
B)Xk-1Res [f(2), z]
B)a_,
O)f (20)

3ananue 8. Beruerom ¢ynkmuu f(z) H301UpOoBaHHON 0CO00M TOYKH ZyHA3BIBAETCA KOMIUICKCHOE
YHUCIIO

A)a_,
1

B) — J. f(2)dz

B) 2mi-f(z,).

3ananue 9. O0o0eHHas nHTerpanbHas Gpopmyna Komu umeer Bua

A, f(2)dz=0
B)J. f(z)dz = 2mia_,

f(2)dz .
)| G =2 )
Vol o=
3amanue 10. Beryer B mostoce nepBoro nopsiaka z,hyukiun f (z) Haxoaurcs o Gpopmyiie
A) lim, g, £ (2)
B) 1imz—>zo (Z - ZO) f(Z)
B) lim,_,, L%

2720 (2-20)

3ananue 11. MaTerpan ot pyHKIUN KOMIUIEKCHOTO IEPEMEHHOTO UMEET CBOIMCTBA
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A) [z f@dz =~ f(2)dz
B) | [,z f(@dz| < [, |f(2)|dz
B) [,lf(2)-9(D]dz < [, f(2)dz - [,, g(z)dz

3ananue 12. OcHOBHas TeOpeMa TEOPUHN BBIUETOB YTBEPKIAET, UTO
a) Yx=1Res[f(2), zx] + Res[f(2),%] = 0
) = [ f@az_ _ MMz

2mi °C  (z—zg)™M+1 T oom

B) fc f(Z)dZ = 2ni-2ﬁ=1Res[f(z),Zk]
f(@)d .
O Jo S5 = 2mif (20)
Bamanue 13. Haiitu Boruet ¢ynkiuuf (z) B Touke z = 0, eciu ee pasnoxenue B psia JlopaHa mMeer
4 3

Buaf(z) = - t-+ 5+ 4z
A)4

b)3

B) -3

C) -4
3aganue 14. Haiitu BorueT QyHkuuuf (z) B TOUKe Z = 00, €CIIH ee pa3yiokeHue B psia Jlopana uMeet

4 3

Bunf(z) = - t-+ 544z

A)4

b)3

B)-3

O)-4

1

3amanue 15. Haiitu Boruet ¢yukiunf (z) = e2z B Touke z = 0

A)0

1

B)E

B)1

C) 2mi

Bamanue 16. Haiitu Boruer pyukuuuf (z) = sin% B Touke Z = 0
A) -3

b)3

B)O

O)2mi

3amanue 17. Beraucnuts uaTerpan | 1l (2z+3)dz

A)-3i+5

B)3

B)3i-5

C)0
3amanue 18. Beruncnuts uaTerpan | 12 (3z2+3)dz
A) -2

B)3

B)3i-5

O)10
3ayanne 19. Boraucuts uHTErpa [,

A)l

b)3

B)3i-5

C)o0

cosz
z(z+1)

dz,tne C- xpyr|z—2| <1
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- Z
sin-
3aganue 20. Beraucnute HHTETpAI fc 2-dz,tneC - xpyr|z+2| <1

z(z-1)
Al
B)3
B)3i-5
)0

3amanue 21. Berder B 0€CKOHEUHO YIAIEHHOW TOYKE paBeH
A) 0;
B)a_y;

B)2mi;
C)—a_.
3ananue 22. Boeibepute BepHOE YTBEpKIEHUE (HECKOIBKO)
A)Res[f (2), o] = a_q;

b) BeIYeT B KOHEUHOH yCTpaHUMOM 0c000ii Touke paBeH 0;

B) ocHOBHas Teopema TEOPUH BHIUETOB yTBEPHKIAET

f(: f(Z)dZ = 27'”"2;::1 Res[f(z),zk],
T]Ie Z— U30JIMPOBaHHbIC 0COObIe TOUKH f(Z), monasiuue BHyTpb C;

C) 5 f@)dz = [, f(2)dz.

Tect paccuntan Ha 60 MUH.

«Otmuuno» (20 -24 6.) JOCTUTHYT, €CIIM CTYJIEHT OTBETHI Ha 18-22 Bompoca;

«Xopomoy» (15-206.) TOCTUTHYT, €CITU CTyAEHT OTBeTU Ha 14-18 Bompocos;

«Y nosnerBoputenbHo» (10 - 15 6.) TOCTUTHYT, €ciii CTYACHT OTBETWI Ha 9-14 BOIpOCOB.

5) pakTuueckue 3auaTus (OIK-1).
Ilpakmuueckoe 3anamue Nol3. Humezpan om pynKyuu KOMnieKCHOU nePemMeHHol U €20
ceoiicmea. Henocpeocmeennoe unmezpuposanue
Konrpomasnsie Bompocs! (OITK-1):
1.YUto Ha3bIBaeTCSI MHTErPaIoM OT (DYHKIIMU KOMILIEKCHOTO MEPEMEHHOT0?
2. Kak BeIuuCsieTCs MHTErpall OT (PYHKIIMU KOMIUIEKCHOTO MEPEMEHHOTO?
3. Kakue cBoiicTBa nHTerpaiga oT (pyHKIMH KOMIUIEKCHOTO IEPEMEHHOTO BBl 3HaeTe?
4. 3aBUCHUT 1 UHTETPAJ OT (YHKIMU KOMIUIEKCHOTO IEPEMEHHOT0 OT HANpaBJICHUsI IBUKEHUS 110
munun? [losicauTe oTBET.
Ilpakmuueckoe 3anamue Nel4. Humezpanvnas meopema u popmyna Kowu. Humezpan muna
Kouwiu.
Konrpomasnsie Bompocs! (OITK-1):
1.Copmynupyiite nHTErpasgbHyto TeopeMy Kormm.
2. 3aBUCHUT JIU UHTETPAT OT (YHKIUH KOMIUIEKCHOTO IMEPEMEHHOr0 OT JedopMaluu KOHTypa?
3. Kak 3anuceiBaeTcs unTerpaibHas ¢popmyina Komm?
4. Kak 3anuceiBaeTcst 00001eHHas nHTerpaibHas Gopmyna Komm?
Ilpakmuueckoe 3anamue Nel5. Botuucnenue ¢pluemos 6 u30aupo6aHHblX 0COObIX MOUYKAX
ananumuueckou ynKyuu. Botuucienue KOHmMypHvIX UHIMESPATIO8 C NOMOULBIO 6bIUEM0B.
Kontpomasnsie Bompocs! (OITK-1):
1. Uro Ha3wiBaeTCs BeIYeTOM QYHKIHH f (Z)B H30JMPOBAHHOM 0C000# TOUKE?
2. Kak cBs13aH BerueT ¢ ko3 dunuenramu psga Jlopana?
3. Uemy paBeH BBIYET B yCTPAHUMON 0CO00# TOUKe (KOHEUHOM MM OECKOHEYHOM )?
4. Yemy paBeH BBIUET B MOJIFOCE TTOPsIKAa M?
5. Yemy paBeH BBIYET B CYIIIECTBEHHO 0CO00# TOUuke?
6. Uemy paBHa MOJIHAsi CyMMa BBIYETOB (pyHKIMH (Teopema)?
7. YUemy paBHa MOJTHAs CyMMa BBIUETOB (YHKIHH (Teopema)?
8. CchopmymnupyiiTe OCHOBHYIO TEOPEMY TEOPUHU BBIUETOB.
9. Kak BBIYMCIIUTH BBIUET B CYIIECTBEHHO 0COOOM TOUKE?
10. Uemy paBeH BBIYET B MOJFOCE MOPSIIKA M?
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11 Kak cBsi3an BerueT ¢ koddummentamu psna Jlopana?

Ilpakmuueckoe 3anamue Nol6. Konmpononaa paboma no meme « Mnmezpuposanue 6
KOMRNEKCHOU NJI0CKOCHU).

KontponsHast padota Ne2(TemMbl, BBIHOCUMBIE HA KOHTPOJIBHYIO PaboTy)

1. HemnocpeactBenHoe MHTETPUPOBAHUE B KOMILIEKCHON TIJIOCKOCTH.

2. Bbrunciienue MHTErpajoB C HCHONIB30BAaHUEM HHTETPAibHON (HOPMYNBI U TEOpEeMbI
Komn.

3. BrlunciieHne KOHTYPHBIX MHTETPAJIOB C IIOMOIIBIO BEIYETOB.

KonrpoabHasi pagora Ne2(3aanus)
Brerauciants CJICAYIOIINEC NHTCTPAJIbL

sinz

J; 2@ C:l|z| =2 (40)
2. [ eri—“_ Cilz—1l=1 (46
'fc ez—lm, Hlz—1l=1 (40)
+o0 dx
3. [ 46)

sinz . |
o 5%, Cilz+4l=2,Ci|z-2 =1 (46)

ZZ(Z—g)

5. [ (2z+3)dz ,20eC:|z| = 2,Imz > 0(46)

CTyneHT moiy4aer «OTIHMYHO», eciau HaOpan 16 — 20 6aymioB; «xopomo», eciau Hadpal
12 — 16 GamnoB; «yqOBIETBOPUTEIHHO», €CIU Habpain 8 — 12 Gaos.

Ilpakmuueckoe 3anamue Nol7. Haxoocoenue uzooparxcenus no opuzuHay.
Kontpomasnsie Borpocs (OINTK-1):

Onpenenenne OpuruHaia.

Tabnuia mpocTeHImx OpUruHHAIOB U N300paKeHUH.

Teopema TMHEHHOCTH, TOAOOHSI.

Teopembl cMeleHNs U 3amma3IbIBaHusl.

Teopema o muddepeHIpoBaHUN U MHTETPUPOBAHUN OPHUTHHAIA.
Teopema o muddepeHIpoBaHUN U UHTETPUPOBAHIH N300payKeHHUS.

ogakrwdE

Ilpakmuueckoe 3anamue Nel8. Haxoowcoenue opuzunana no uzoopascenuto. Ilpumenenue
OnepayuoOHH020 UCUUCTIEHUS.
Kontpomasnsie Borpocs (OINTK-1):

1. Teopema 06 n300paKeHUU CBEPTKH.

2. 112 TeopeMbl pa3ioKeHHsL.

3. Ilpumenenue npeobpazoBanus Jlamnaca k pemieHuto auddepeHuanbHbIX YpaBHECHUH

U CUCTEM.
4. Tlpumenenue npeodpazoBanue Jlammaca K perieHHI0 HHTETPATbHBIX YPaBHCHUH .

1.3.4 Oyenounvie mamepuanst 0na 3a04HOu Popmoul 00yueHUA
1) KontposnbHbie pabOThI

2) IpakTuyeckue 3aHATHS
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Ilpakmuueckoe 3anamue Nel. /leiicmeus ¢ komnaekchoimu yuciamu. Pewenue ypasnenuil.
Buiuucnenue 3nauenuii snemenmapuvix QyHKYUl KOMN1eKCHO20 NePemMeHHOo20.

KontponbsHbie Bomnpocs! (OITK-1):

1. Kakast ¢popma KOMIUIEKCHOTO YHCIIa HAa3bIBAeTCs alreOpandeckoi (TpUroHOMETPUYECKOH,
MOKa3aTeIbHOMN)?

2. Kakue KOMIUIEKCHBIE YMCIIa HAa3bIBAIOTCS PABHBIMU?

3. Yro Takoe MOJlyJIb U apTYMEHT KOMIUIEKCHOTO Yuciia?

4. Kakue GpopMyIibl CBSI3bIBAIOT MOAYJIb U apTYMEHT € AEUCTBUTEIBHON U MHUMOM YacTSIMHU OJTHOTO
U TOT'O 7K€ KOMIIJIEKCHOTO 4ncia’?

5. Tlo xakum opmyiaMm NPOU3BOIAUTCS YMHOKEHHE, AEJICHUE, BO3BEICHHE B CTENEHb U
U3BJIEYEHUE KOPHS KOMILJIEKCHBIX YHCEN?

6. KakoBa reoMeTprueckasi HHTEpIpETALs AeHCTBUN C KOMIUIEKCHBIMH YUCIIaMH?

7. Kak B KOMITIEKCHOH TIOCKOCTH OTIpe/IeisieTcsl ToKa3arenbHas ¢pyHkuus? Kakue e€ cBoiicTBa BBI
3Haere?

8. Kak B KOMITJICKCHOM TJIOCKOCTH ompeenseTcs Jorapudmudeckas pynkmus? Kakue e€ cBoiicTBa
BbI 3HaeTe? YTo Takoe riiaBHOE 3HaUYEHUe JorapupmMuueckoi GpyHKImnu?

9. Kax B KOMIUIEKCHOH IJIOCKOCTHU OTIPEENAIOTCS TPUTOHOMeTpruieckne pyHkuuu? Kakue nx
CBOICTBa BbI 3HaeTe?

10. Kak cBszanel  rumepOonndeckne  (QYHKIOUM  KOMIUIGKCHOTO  TIEPEMEHHOTO  C
TPUTOHOMETPUYECKUMHU QYHKIUAMU?

11. Kax onpenensiercst o01ias crernennast QyHkiums?

Ilpaxkmuueckoe 3anamue Ne2. /lughgpepenyupyemocme, ycinosua Kowu — Pumana.
H3o0nupoeannsie ocodvle mouku ananumu4eckou GynKyuu.

KonTponbHbie Borpocsr (OITK-1):

1.Y70 HaspiBaeTca mpon3BoaHON (YHKIHMU KOMILIEKCHOro nepeMenHoro? ITo kakoi gopmyie oHa
BBIYUCIISIETCS?

. Kakas ¢pyHk1ms Ha3pIBaeTCs aHATUTUYECKOM?

. 3anmummute ycnoBusi Komu-Pumana

. Kakas ¢pyHk1us Ha3pIBaeTCs TapMOHHYECKOM?

. Kakoit reomeTrpudeckuii CMBICT Y MOAYJISt TPOU3BOAHON?

. Kakoit reomeTpudeckuii CMbICH Yy apryMeHTa IPOU3BOJHOM?

. Kakue cBoiicTBa ananutuyeckoi (yHKIIMH BbI 3HaeTE?

. Kakas Touka Ha3bpIBaeTCs N30IMPOBAHHONW 0COOON TOUKON aHATUTHUECKON QYHKITUU?
. Kakue tumbl 0ocoObIX TOUEK BbI 3HaETE?

10. Kak knaccuuimpyrorcsi o0cooble TOUKHU MO pa3inoxkeHuro B psaa Jlopana?

11. Kakoii nmpu3Hak ycTpaHuMoi 0co00# TOYKH (IT0JIF0Ca, CYIIECTBEHHO 0CO00H TOUKH)?

O 0 1O DN K~ W

Ilpakmuueckoe 3anamue No3. Paznoscenue pynkuyuu ¢ psao Jlopana.

KonTponbHbie Borpocsr (OITK-1):
1. Kakoit Bug umeet psa Jlopana st pyHKIIMH aHATUTHYECKOH B Koublie ' < |z — zy| < R?
2. Yro Takoe rnaBHas U MpaBuibHas YacThb psiaa Jlopana?
3. I'me cxonurcs psan Jlopana?
4. Kaxoii Bun umeet psan Jlopana ans GyHKIIUU aHATUTHYECKON B OKPECTHOCTH OECKOHEUHO
YIQJICHHOU TOYKHU?

Ilpakmuueckoe 3anamue Ne4. Henocpedcmeennoe unmezpuposanue. Bviuucnenue unmezpanog
C UCNONb306aHUEM UHMESPANbHOU (popmynbl Kouwiu u 0000uennoli unmezpanvHoul gopmynvl
Kowu ocnosenoit meopemvr meopuu 6v1uemos.

KonTponbHbie Borpocsr (OITK-1):

1.CopmynupyiiTe nHTErpaIbHyIo TeOpeMy Kormm.

2. 3aBUCHUT JIM UHTETPaJ OT (PYyHKIMHU KOMILJIEKCHOI'O MEPEMEHHOT0 OT JAe(opManuu KOHTypa?

3. Kak 3anuceiBaercs unterpaibHas popmyna Komm?

65



4. Kak 3anuceiBaercsa 000011eHHas HHTEerpainbHas popmyiia Komm?

5. ®opMyibl AJ1s1 BBIYMCICHHS BBIUETOB B OCOOBIX TOUKAaX aHATUTUYECKON (PYHKLIUH.
6. OcHOBHas TeOpeMa TEOPUU BBIYETOB.

7. Teopema 0 MOJHON CyMME BBIUYETOB.

Ilpakmuueckoe 3anamue Ne5. Boiuucnenue unmezpanos ¢ ucnonb308anuem 0CHOGHOI Meopembl
meopuu 6bl4enos.

KonTponbHbie Borpocsr (OITK-1):

1. @opMyIIbl I BEIYMCIICHUS BBIYETOB B OCOOBIX TOUKAX aHATUTHYECKOW (DyHKITHH.

2. OcHOBHas TeopemMa TeOpUH BBHIUYETOB.

3. Teopema O OJTHOW CyMME BBIYETOB.

Bompocsl st TecTUPOBAHUA (OIIK-1) kypca «Bsicmas
mMaremaTtuka» 3 cemectp (pa3a. Teopusi GyHKUIHIA KOMILIEKCHOTO
nepeMeHHOro)

TECTOBBIE 3AJIAHUSA

3ananue 1. YcTaHOBUTE COOTBETCTBHE MEXAY KOMIUIEKCHBIM YHCIIOM U €70 MOJYJIEM
1.3—-4i ab

2.3 +i b 3
3. —1—+/8i c2
4.5+ 12i d 13
el
/2

- 1->a2-b;3->c4->d

- 1-d;2-e¢3->c4->f

+1->a2->c¢c3->b;4->d

-1-b;2-d;3->f;4—>e¢

3amanue 2. Jlansl 2 KOMIUIEKCHBIX uucna z; = 12 + 51 u z, = 3 — 4i. YcTaHOBUTE COOTBETCTBHE
MEXIY ONepals MU HaJl JAaHHBIMHU YUCIIAMU M PE3YJIbTATaMH UX BBIYHCIICHUS

1. z;+ 2, a)9+9i

2. z;— 7, b) 15+

3. 717, c) 50 + 33i
d) 56 — 33i

+1-b2->q3-4d

- 1->b2-a,3->cC

-1-a2->b3->c

-1->¢2-a3-d

3ananue 3. J[aHbl 2 KOMIUIEKCHBIX yucia z; = 2 — 3i ¥ Z, = 3 + 2i, Toraa MoayJib IPOU3BEICHUS
|z12,| paBen

+ 13

- 12

-8

- 20

3ananue 4. JlaHbl 2 KOMIUIEKCHBIX uucna z; = 13 —5i uz, = 1 — 21i, Torna |z; — z,| paBeH
- 32
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- -12
+ 8
- 20

.5
3ananue 5. Ecnu Z — kommuiekcHoe uucino, Imz = 10,argz = arcsin 2> TO MOJTYJb YHCJIa Z PaBeH

+ 12

1
3aganue 6. Ecnu Z — komIiekcHoe uncio, Rez = 12,argz = arccos <> TO MOJTy I |HCIIa Z paBeH

+ 12

3aganue 7. KOpHAMHU KOMIUIEKCHOTO YHUCIIA Z = Vi sBnsrores
- -Za-

+ % (-1-1)

-2a-n

+ 2 (14 10)

3aymanue 8. JJaHO KOMIUIEKCHOE UHciIo Z = —V3 + i, Torna ¢ = arg zB rpagycax pasen(—180° <

@ < 1809
+ 150°

21
3anaHHe 9. AprMeHT ? HMCIOT CJIICAYIOINEC KOMIIJICKCHBIC YU CJIa

-1++/3i
- 1—-+/3i
—V3+i
+ —1++3i

3anuue 10. KommnekcHoe yucno 1 + i MOXKHO MPeACTaBUThH B BUJE (HECKOJIBKO OTBETOB)
i3

- V2ez
+ \/?(cos%+ ising)
- \/E(cos%ﬂ+ isin%)

+ \/Ee%

3anuue 11. Muumas yacts Qpynxiuu W(z) = z? — 3ZKOMIUIEKCHOTO HEPEMEHHOTO Z = X + iy
paBHa

- x2+y%2 -3y

+ 2yx — 3y

- x%2—y?—3x

- x?—y%?+3x

3ananue 12. JleiictButensHas yacth QyHkuuu W (z) = z? — 3ZKOMILUIEKCHOTO HEPEMEHHOTO

Z = x + iy paBHa

- x2+y*—-3y
- x*+y%?—3x
+ x2 —y? —3x
- x?—y%?+3x

3anmanue 13. YcTaHOBHTE COOTBETCTBUE MEXTY (PYHKIMSIMHU KOMIUIEKCHOTO MMEPEMEHHOTO U
(dbopMyamMu 1 UX BBIYHCICHUSI.
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elZ_e—lZ

5 e? & —

6. sinz b. e*(cosy + isiny)

7. Lnz C.In|z| +iargz + 2mki
8. shz d <=

2
+1-b2->a3-c4d->d

-1->c¢,2->a3->b4-d
-1-b,2-d,3>c¢c,4—>a
-1->a,2->b,3>c4->d
Baganue 14. Ecm z = x + iy u f(2) = e??, f'(z) umeer Bun
—2e%*(sin 2y + i cos 2y)
—e?*(sin 2y + i cos 2y)
+2e%*(cos 2y + i sin 2y)
—-e?*(cos 2y + i sin2y)
3ananue 15. 3nauenve gpynxuuu f(z) = z? + i B Touke z, = 1 + i paBHO
-2+ 3i
=20
-3+ 2i
+ 3i
3ananue 16. 3navenne pyukuuu f(z) = 2z% — 4i B Touke z, = 1 — i paBHO
-4 — 8i
+—8i
- 4 —-6i
——61
3amanue 17. 3nauenue pynkuuu f(z) = cos%i paBHO
+ chZ
3

—ich=
3
1

2
. T
—ish—=
3

Bamanue 18. 3nauenue pynkuun f(z) = sin %ipaBHO
_Chz
3
—ich>
3
V3

2
+ ish®
3
3ananue 19. Ecmu z = x + iy u f(z) = 322 + 5i, T0 3HaUeHME IPOM3BOIHOM QYHKIIMH B TOUKE
Zy = 2 — i paBHO

-2 —1i
-12 —i
+ 12 —6i
- 3-9i

Bananwue 20. Ecu z = x + iy u f(z) = 422 — 101, To 3Ha4eHHE NPOU3BOAHON QYHKIMM B TOUKE
zy = 1 — 3i paBHO
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- 1-24i
-1-3i
- 8-3i
+ 8 —24i

Bananue 21 Ecin z = x + iy u f(z) = z2, To MOIyJIb IPOM3BOIHOM (QYHKIIMK B TOUKE Zy =

12i paBen
- 13
+ 26
- 30
- 15

Bananue 22 Eciu z = x + iy u f(z) = z2, To MOIy/Ib NPOM3BOAHON QYHKIUH B TOUKE Zo =

12i paBen

- 13

- 26

+ 30

- 15

Baganue 23. Oyukiwus f(z) omgHo3HauHas U nudepeHIupyemMas B Kax 10l Touke 00JacTi
DnaspiBaeTcs BD

— TapMOHUYECKOU

— HENpEephIBHOU

+ aHAIUTUYECKOU

— UHTETrpUpyeMon

3ananue 24. YCTaHOBUTE COOTBETCTBUE MEXAY (PYHKIMSIMHI KOMIUIEKCHOTO MIEPEMEHHOT0 U
(dbopMynamMu A1t X BBIYHCICHHUS.

2 eiz_l_e—iz
l. e —
2. cosz b. e*(cosy + isiny)
3. Inz C.In|z| +iargz +
4. chz d. &

2
+1-b2->a3->cd->d
-1->¢,2->aq3—->b4-d
-1-b,2->d,3>c,4->a
-1->a,2->b,3>c,4->d

Bamanue 25. Yenosus Komm-Pumana ast dyukimu f(z) = u(x,y) + iv(x, y) umerot Bua
Ju v ou _ Ov

ax  dy’dy  ox
U _ v ou_ _ov
ax 9y’dy  ox

du _ 0v du _ v
Tox  ax’ay oy
9%u _ 9%v 0%u _ 9%v
Toxz  0y2’ayz  ox?
Baganue 26. Oyukiws u(x, y) Ha3bIBACTCS TAPMOHUYECKOMU, €CITH
du _ 0v du _ v

ax  ay’dy  ox

Ju _ O0v Ju __ v
Tox  oy’'dy  ox
du _0v du _ 0v
Tox ox’oy oy

—9+
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3aganue 27. JIBa KOMIUIEKCHBIX YHMCJIa HA3bIBAIOTCS PaBHBIMHU, €CJIN

— PpaBHBI UX MOJyNH

— PaBHBI UX apTyMEHTHI

+ paBHBI ICUCTBUTEIbHBIE U MHUMbIE YaCTH

3ananue 28. KOMIIJIEKCHO CONPSYKEHHBIM K YUCIY Z = X + [y Ha3bIBalOT

-Z=-—x+1iy
-Z=—-x—1y
tz=x—1y

3ananue 29. Boibepure HeBepHOE YTBEPKACHUE
-z=x+1y
—z =r(cos ¢ + isin ¢)

- z=re'
+z =r(cos ¢ + sin @)
3ananue 30. BeiOepure HEBEpHOE YTBEPKICHUE

—lz| = yx2 +y?

+z = ire®
Zq

- = :_:(COS((Pl — ;) tisin(@; — @3)

Z2

-z" =r"(cosng + i sinng)

3amanne 31. YMHOKEHNE KOMIUIEKCHBIX YHCEIT BBITIOJHSIETCS 10 (hopmyie

11y (cos @ + ising,)

+ i1y (cos(@; + @,) +isin(ey + ¢3)

—ni1p(cos(p1 — @2) +isin(py — @3)

-1, (cos @, —isin@,)

3ananue 32. OKkoHuMTE yTBepkaeHHue ypaBHeHume z* + 1 —i =0 mmeer ___ KOpHs.

+ 4.

Bamanue 33.3akoHunTe onpeseneHue z, € D ectb Hysb KpaTHOCTH MUTsf (Z), aHATUTHYECKOH B
D, ecnu

f(zo) = f'(z0) == f(m_l)(zo) =0,
—f™(z9) = 0

+f™(zy) # 0

- f™(z,) > 0

3ananue 34. BoiOepuTe BepHBIC YTBEPIKICHUS (HECKOIbKO)

vt =BT 2l < oo
e - n:On!; Z )

1Zn

_1yn+
-In(1+2) = Z;‘f’ﬂ%
(_1)nzzn

(2n)!
3anmanue 35. Psn Jlopana misif (z)B OKpECTHOCTH TOYKH Z UMEET BH]T
- Z?lo=0 an(z - Zo)n
+ Z;Zio—oo an(z - Zo)n

_ Zoo an
=0 (z-z0)"

3ananue 36. Ps Jlopana misif (z) cxomurest
— BKpyre |z — z5| <R

— BO BCEM INIOCKOCTH

+ Bromble T < |z — Z5| < R

, lzl < 1;

+ cosz =Ynso
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3anmanue 37. Touka z, Ha3pIBAETCS YCTPAHUMOM 0C000¥ TOUKOM tsif (Z), €cu rIaBHas 4acTh psja
JlopaHa

— HMeeT KOHEYHOE YHCIIO YJICHOB;

— uMeeT OECKOHEUHOE YHCJIO YJICHOB;

+ paBna 0.

3anmanue 38. Ecnu f (z)ananmutudeckas B MPOKOJIIOTOH OKPECTHOCTH TOUKH Zg U

lim,_,, f(z) = o, 10 2,

— yCTpaHHMas;

+ mouttoc;

— CYIIECTBEHHO 0c00as.

3amanue 39. M3onupoBanHas ocobasi Touka OyAeT yctpanumon msif (z), ecnu

- lhnZﬁzof(Z) = @

+ lim,,, f(z2) =A<

- lim,_,, f(2) ne cymecrByer

3ananue 40. Beidoepure paznoxenue JlopaHa, COOTBETCTBYIOIIIEE Z = 00 — YCTPAHUMOM 0COO0M JIJIst
f(2)

+at IR

zn

a_
- qZ+ az% + A apzm+ Y 2

Zn
_ Ero a-n
=—00
n Zn

3z+1

3aganue 41. OnpenenuTh YKCI0 0COObIX ToUeK f(z2) =
-1
-2
-3
+ 4
3ananue 42. OnpeneauTsb 4Uciao 0co0bIX ToueK f(z) =
-1
-2
-3
+ 4
Bamanue 43. Psag Jlopana ans pyukuuu f(z) umeer Bua f(z) = — ;iz + S + 5+ 4z. Torga TOYKH

z—z3

5z+6
z+2z3

z = 0 sBisteTcs

— yCTpaHUMOM

+ TOII0COM BTOPOTO MOPSIIKA
— CYIIECTBEHHO 0Cc000

3ananue 44. Touka z, Oyner nomocom nopsaka m gynxiuu f(z), ecmu - lim,,, f(z) = A < o
+limf(z)(z—2y))" =A<
Z—-Zg

- lim f(2) /(z = 2)" =A<

3ananue 45. HaiiTi HyJIM ¥ OIIpeeNUTh UX KpaTHOCTh 1 Gpynkuun f(z) = z* + 422

+z = 0 — xpatHocTH 2; Zz = 2i,Zz = —2i — KpaTHOCTH 1

—z = 0 — kpatHoCcTH 2; Z = 2,Z = —2 — KpaTHoCcTH 1

— z = 0 — kpatHoctu 4; Z = 2i,z = —2i — KpaTHOoCcTH 1

3ananue 46. HaiiTu HyIn ¥ ONIpeaenuTh UX KPaTHOCTH Jnis Gpynkimn f(z) = z* + 922
—z = 0 — xparHocTH 2; Z = 3,z = —3 — KpaTHOCTH 1

+z = 0 — xpatHocTH 2; Z = 3i,Zz = —3i — KpaTHOCTHU 1
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— z = 0 — xpatHoctn4; z = 3i,z = —3i — KpaTHOCTHU 2
Cosz

3amanue 47. Haiiti ocoObie Touku dynkuun f(z) = 2,3

—z=0;z=1.
+z=0,z=1,z=00
—Z=0;Z=1;Z=§.

3amanue 48. Haiitu 0coOble TOUKH U ONPEAENIUTh uX THIT 1t QyHKuuu f(x) = z

z2+4
+z = 20 — noJsiroc nopsiaka 1; z = —2i - nomtoc nopsiaxa 1.
— z = 21 — noJiroc nopsiaka 2; z = —2i - Mojatoc mopsiaka 2.
— z = 2 — noJroc nopsiaka 1; z = —2 - nontoc nopsaka 1.

Bamanue 49. Psa Jlopana ans pyukuuu f(z) umeert Bua f(z) = — ;iz + S + 5+ 4z. Torga TOYKH

Z = 00 gBIAETCSA

— yCTpaHUMOU

— TIOJIFOCOM BTOPOTO MOPSIKA
— CYIIECTBEHHO 0C000

+ IOJIFOCOM MEPBOTO MOpsAKa
3anmanue 50. Brioepure paznoxxenue Jlopana, COOTBETCTBYIOIIEE Z = CO—CYIIECTBEHHO 0COOOM ISt
f(@)

—a+ Yn=y %

- az+ a2+ ot apz™+ Y0,

a_

a-n
Zn

3amanwue 51. Beibepute BepHOE yTBEpKACHUE (HECKOJIBKO)

+ I TOro 4TOOBI TOUKA Z( OblIa yCTpaHUMOM TOUKOH pyHKIMHU f(Z) HEOOXOAUMO U JOCTATOUHO,
4TOOBI JIOPAHOBCKOE pasiokeHue f(Z) B OKPECTHOCTH TOUKH Z, HE COACPIKAIIO INIABHOM YacTH;

— cylaraeMble TJIaBHO 9acTH psina Jlopana orpaHHueHbI B OKPECTHOCTH TOUKH Zg);

+ J[u1s TOro 4TOOBI TOUKA Z( ObUIA MOIrOCcOM QyHKIUH f (Z), HEOOXOAUMO U TOCTATOYHO, YTOOBI 3T

1
TOUKa ObLjIa HyJIeM JUIsl QYHKIUH ol

+ TOYKaZ, Ha3bIBACTCS CYIIECTBEHHO 0c000# Toukoi dyHKiwH f(Z), eciu B TOUKE Z, HYHKIHSI

f(z) ne umeet npepena.

3ananue 52. BriOepure HEBEpHOE YTBEPKICHUE

— TOYKaZz, Ha3bIBaeTCs HyleM (yHKiwH f(Z) KpaTHOCTH m, eciu

f(20) = f'(20) = - = fMV(z) = 0, f™(z,) # 0;

+ Touka z, OyAeT MoarcoM mopsiaka m Gpyukiuu f(z), eciau

limz—>zo f(2)/(z—2,)™ =A< o]

— cJaraeMble IJIaBHOM yacTu psifa JlopaHa He OrpaHUYEHbI B OKPECTHOCTH TOUKH Zg;

— TOYKAZ, Ha3bIBACTCS CYMIECTBEHHO 0c000# Toukoi (hyHKIwH f(Z), eciu B TOUKE Z, QYHKIHSL

f(z) He umeet npepena.

3amanue 53. Psn Teiinopa msif (z) cxomutces

+ BKpyre |z — z5| < R

— BO BCEH IJIOCKOCTHU

— BRoIbLEe T < |z — z,] <R

3amanne 54. Paanyc cX0IMMOCTH CTENIEHHOTO Psiia BBIYUCIISETCS IO opMyIie

Un41
al’l

- lim

n—-oo
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- limy/|ay |
YA A

a
+ lim =

Z—Zg

an+1

) 1
+ lim —

n—oo \Ap

3ananue 55. [Ipusznak [lanambepa yTBepKIaeT, UTO €CIIH CYLIECTBYET

+1
= 1, To paA

n=wx Un
+ Cxoaurcs

— Pacxogurcs

— Cxomutcst yCI0BHO

— Cxonutcst aOCOTIOTHO

3amanne 56. BeibepuTe HEBEpHOE YTBEPKICHUE

Ecnu f (z)ananuruueckas B OTHOCBA3HOM oOmactu D, To

— umeet MecTo dopmyna Heiotona — JleitOauma;

— HHTErpaJ 1o J0oMy KOHTYpY Cu3 D paBeH HYIIIO;

— HMeEeT MeCTO (OpMyIIa MHTETPUPOBAHHUSI 10 YACTSIM;

+ wHTerpat otf (Z) 3aBUCUT OT IYTH UHTCTPUPOBAHUSI.

3ananue 57. Eciu f(z) ananmutuueckas B Du nenpepsisaas B D = D U C, tieC — rpanuna D, To

+ [ f(2dz=0

f(2)dz _
_fC z—2q =0
1 f@dz _ )
2mi V€ (z—zg)™ m!

3amanue 58. Haiinure ommbOoyHOE yTBEpKACHUE, eciH [ (Z) aHaIUTHYeCKas B OJTHOCBA3HOMN
obnactuD u HenpepriBHAS B D=DUC,tneC - rpanuia D, To
— unHTerpan ot f(z) no rpanuneC paBeH HyJIIO;
+ wmHTerpat otf (z) 3aBUCUT OT JeopMaliKi KOHTYpa HHTCTPUPOBAHUS;
— HMHTerpai mno Jrodomy KoHTypy Cu3 D paBeH HyIIO.
Bananue 59. Ecu z = z;, (2| < o) ycrpanumast ocobast Toukaf (z), To BbIUET PYHKIIUU B HEH
paBeH
— 4uciy, He paBHOMY 0
—
+ 0
3anmanue 60. Ecnu z, = oo yctpanumas ocobdas toukaf (z), To
— Res [f(2),0] =a_,
+ Res [f(2), oo = lim,,o(f () — f(2))z
= Res[f(2),0] =0
3ananue 61. Teopema o MoONHON CyMMe BBIUETOB YTBEPKIAET, UTO
v_, Res[f (2), 2] + Res[f (), o] = -
- 2mi
+ 0
- a_,
Bamanue 62. Eciu f(z) ananmutnueckas B D Bcrony, kpome Touek z,, k = 1,2, ...,n u C — rpaHuna

D, 1o [, f(2)dz = 2mi-...

+ Xk-1Res [f(2), 2]
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- f(2)
Bamanue 63. Beraerom dyrkiun f(z) U30IHPOBAHHON 0COOON TOUYKH ZoHA3bIBAETCS KOMILUICKCHOES
9YHCII0
1
+— Jo f(2)dz
- 2mi-f(z).
3amanne 64. O6o6menHas naTerpanbHas popmyna Komum nmeer Bun
- J, f(2)dz=0
- J, f(2)dz = 2mia_,

f(z)d :
- Jo Lo = 2mif (z0)

z—z
1 f@dz_ _ 0™ (zo)
2mivC (z—zy)™M1 T oom
3amanue 65. Boruer B mosroce mepBoro nopsiaka z,Gpyskuuu f(z) Haxomaurcs mo popmyiie
- limz—>zo f(Z)
+ limz—>zo (Z - ZO) f(Z)
— lim /(@)

2770 (2-20)

3anmanue 66. MHTErpan ot GyHKIHH KOMIUIEKCHOTO IMEPEMEHHOTO UMEET CBOMCTBA
+ [ f@dz =~ [, f(2)dz

= | [yp f(@)dz| < [, 1f (2)]dz

- Jplf@9@ldz < [, f(2)dz - [, g(2)dz

3ananue 67. OCHOBHas TeOpeMa TEOPUU BBIUETOB YTBEPIKIAET, UTO
- Xk=1Res[f(2),z] + Res[f(2),0] =0
1 f@dz [T (zp)
2mi L ( -

z—2zy)™m1 ml

+ fc f(2)dz = zm-; Res[f (2), z]

- Jp B2 = 2mif (20)

Bamanue 68. Haiitu Boiuet dynkimu f(z) B Touke z = 0, eciu ee pasiokenue B psja Jlopana umeer
Bun f(z) = —;12+S+5 + 4z

-4

+ 3

-3

-4

3amanue 69. Haiitu BorueT ¢yHkimu f(Z) B TOUKe Z = 00, €CITU ee pasjioxeHue B psia Jlopana

umeet Bua f(z) = —%+S+5+4Z

1
3amanue 70. Haiitu Boruet ¢yukiuu f(z) = e2z B Touke z = 0
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+

R NIk O

- 2mi

3amanue 71. Haiitu Beruer Qpynkuun f(z) = sinz B TOuKe Z = 0
- -3

+ 3

-0

- 2mi

3ananue 72. BBIYMCIATE HHTErpa | 1l (2z +3)dz

- -3i+5

3ayanve 73. BeluncauTh uHTErpa [ 12 (3z2+3)dz
- =2

-3

- 3i-5

+ 10

cosz
z(z+1)

3amanue 74. BeraucauTh HHTErpa fc dz,tneC- |z—-2| <1

-1
-3
- 3i-5
+ 0

3ananue 75. Beraucinuts HHTErpa fc #Zﬂ)dz, rmeC-|z—3| <2
+ 0

-3

- 3i-5

- 2mi

3amanue 76. Boibepute BepHOE yTBEPKICHUE (HECKOIBKO)

— Res[f(2),»] = a_y;

+ BbIUET B KOHEYHOH ycTpaHUMOI 0co00ii Touke paseH 0;

+ OCHOBHas TEOpEMA TEOPUH BHIUETOB YTBEPKIAET

J. f@dz = 2mi-$}_, Res[f (2),z],

T/IC Z)— U30JIMPOBaHHbIC 0COObIe TOUKH f(Z), monasinue BHYy TP C;

- Jipf@dz = [, f(2)dz.

3ananue 77. Boruer B 06CKOHEYHO yJaJIeHHOM TOUKE paBeH
-0

- a_q;

- 2mi;

+ —a_;.

3amanue 78. Beruucnuts uHTErpa Ol (sinz)dz
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0
cosi—cosO0

1—cosi
2mi

O].[CHO‘-IH])IC MaTepuaJbl AJs MPOBEACHUA HpOMC)KyTO‘-IHOﬁ aTrecralmu 1o

pa3aeny «I[I/ICKPETHaﬂ MAaTEMATUKA)» Kypca «Bpicuiass MaTeMaTuKa
(3 cemectp)

Moayas 1 (50 6an0B):

Mopynb 1 cogepxut 1 JIEKIIMOHHOE 3aHATUE U 2 MPAKTUUECKUX 3aHATHUS, a TAKKE
CaMOCTOSITENIbHYI0 Pa0OTy CTYJCHTOB. 3HaHUE JICKIIHOHHOTO MaTepralia OIIEHUBAETCS IO

KOHTPOJIBHOH paboTe, COCTOALIEH U3 ABYX BOIPOCOB, MAKCHUMAJIBHOE KOJIMYECTBO OAJIIIOB 32

KOHTPOJIBHYIO paboTy coctaniseT 20. 3a BRITOJHEHHOE U 3alIMIIEHHOE TPAKTHYECKOE

3aHATHE CTYJEHT nosydaet 15 6amio. O0miee MakKCHMaJIBHOE KOJTUYECTBO 0aJIOB 3a MOIYJTh

1 coctasnget 50.
KoHTpo/ibHbIE BONPOCHI K NPAKTHYECKUM 3aHATHAM.

Bormpocsr a51st koHTposibHO#M padoTe Nel. (OIIK-1)
1. Vr1BepxaeHue ABISETCS BbICKA3bIBAHUEM ?
2. HewsBecTHble CyXACHHUS SIBISIOTCS BbICKa3biBaHusiMU? [IpuBenure
npumep.
« Ha Mapce ecTb KM3HB» - 3TO BhICKa3bIBaHUE?

4. Yto Takoe JOTUYECKUH mapagokc?

5. Kakue CHMBOJBI HMCHONB3YIOTCSI B Kaue€CTBE 3HAYECHUNW HCTUHHOCTH
BBICKa3bIBaHMI ?

6. Kakas norumdeckass omnepanus JIOTUKH BBICKa3bIBAaHWN HA3bIBACTCS
KOHBIOHKIIENH?

7. Kakas gjoruueckass onepanus JIOTHKA BBICKAa3bIBAHUN  Ha3bIBACTCS
IU3BIOHKIINEH?

8. Kakas mormyeckass omnepamus JIOTHKH BBICKA3bIBAaHUH HA3BIBACTCS
AUMILUTHKAIMEH?

9. Kakas gnoruveckass omepainus JIOTUKH BBICKa3bIBAaHWN HA3bIBACTCS
SKBUBaJICHIIACH?

10. Kakast norudeckas omepainusi JIOTUKH BBICKA3bIBAHUN HA3bIBACTCS
HEPABHO3HAYHOCTHIO?

11. Kak 0603Ha4at0TCs BHILIETIEPEYHCICHHbIEC JTJOTMYECKUE ONepaIiiu?

12. 3anumuTe TAOMUIBI UCTMHHOCTU Ui BBIIIEYKAa3aHHBIX JIOTHYECKUX
onepauui.

13. Yemy paBHo 3Hauenue A—B, ecmu A=1, B=0?

14. Yemy paBHo 3HaueHue A< B, eciiu A=1, B=0?

15. Yemy paBHo 3HaueHnue 1 ~ 07

16. Yemy paBHo 3HaueHue 1 V 17

17. Yemy paBHO 3HaueHne XxV-x?

18. Yemy paBHO 3Ha4eHUE X ~ X?

19. Yemy paBHo 3HaueHue 1~ 0?

20. Yemy paBHo 3HaueHue x ~ 0?

21. Yemy paBHO 3HaueHue 1 — x?

22. Yemy paBHO 3HaueHue X — 07?
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23. Yemy paBHo 3HaueHue 1 ~ 0?

24. Kakwue noruueckue QyHKIUH Ha3bIBAIOTCS PAaBHOCHIIBHBIMH?

25. 3anmummTe paBHOCHIIBHYIO opmyity it GyHKIuu A—B.

26. 3anuIuTe paBHOCUIIbHYIO hopMyity /Ui GyHKIUU A ~ B.

27. Yto ncnonp3yeTcs sl BBIBOJA PAaBHOCHIBHBIX (POPMYJT BBIIICYyKa3aHHBIX
byHKIHiA?

28. 3armmmmte [lepBriii 3akoH 1e Moprana

29. 3anumuTe BTOpoi 3akoH e Moprana.

30. Yemy paBHa qucTpuOyTUBHOCTH Au3bIOHKIINH AV(BAC)?

31. CriocoOBI 3aaHNsI MHOXKECTB, OCHOBHBIC OIEpAIlMX HaJl MHOKECTBAMH U
UX CBOMCTBA.

32. AndaBut J0TUKU TPETUKATOB.

33. PaBHOCHIIBHBIE (POPMYITBI JIOTUKH IPEAUKATOB.

Ipakrryeckoe 3ausTre Nel. ( OTTIK-1)

1. Yro Ha3bIBaeTCs MU3BIOHKTUBHON HOpMalibHOU Gopmoii JTHD?

2. Yto Ha3bIBaETCS COBEPIICHHONW MU3BbIOHKTUBHONW HOPMAJIBHON (hOpMOi
(CAHD)?

3. Uro Ha3bIBaeTCA COBEPIICHHOW KOHBIOHKTMBHOM HOPMabHOU

¢dopmoii (CKHD)?

Kak noctpoutrs CIIH® u CKH®?

Kak mpeoOpazoBars popmyny ((-X1 ~ X2) — —X3)&X3, yToOHI

npusectu ¢ k JJHD?

6. Kak mpoBepsercs cripaBeyIMBOCTb TPe0Opa30BaHUi?

Kaxkwne n3pectHbI crtoco0b Muanmuzaiun C/IHD?

8. Ilouemy B wuHTepecax mpakTuku Oonee BbirogHo BMecto CIHH®D
nonydare MuHuManbHble JIH®, kparuaimme JJH® u cokpaméHubie
JTH®D?

9. Ha xakoit popmyie 6azupyercs metop breiika ans ynpomenus [JHD?

10. K yemy no3zBonsiet nmpuBonuth Metoa Ksaiina CIH® u MJIH®D?

11. Kak ycoBepmeHcTBoBan Mak-Knaccku wmeton KgaitHa, dTOOBI
BBITIOJTHUTH TIPOIIECC MUHUMHU3ALWU aBTOMAaTHYECKH C TOMOIIBIO
OBM?

S

~

IMpaktrueckoe 3ausatue Ne2. ( OITK-1)

12. Yto Ha3wIBaeTCS AM3BIOHKTUBHON HOpMabHOU opmoit JTHD?

13. Yro Ha3bIBaeTCS COBEPIICHHON U3BIOHKTUBHOW HOpMaIbHOU (hopMoit
(CAHD)?

14.Yro Ha3bIBaeTCs COBEPIIECHHON KOHBIOHKTMBHOW HOpPMaJIbHOMN
dbopmoii (CKHD)?

15. Kak noctpoutrs CIH® u CKH®?

16. Kax mpeob6pazoBars popmyay ((-X1 ~ X2) — —X3)&X3, uyToOb
npusectu e€ k JH®D?

17. Kak npoBepsieTcs CripaBeIMBOCTh MPeoOpa3zoBaHU?

18. Kakue n3BecTHBI crtoco0bl Munumuzanuu CIHD?

19. Ilouemy B wuHTEepecax mpakTUKH Oosiee BbromHO BMecto CJIH®D
nosyyars MuHuMaibHbeie JIH®, kparganmme JJH® u cokpaméHHbie
JIH®D?

20. Yro npexacrasisiet coboit kapra KapHo, e€ nocTonHCTBO?

21. 3o6pa3ute kapty KapHo, mpemHa3sHaueHHOW I MHHHMH3AIUHA
noruyeckux QyHkmi 3-X, 4-X, 5-TH epeMeHHbIX.



22. Yto Ha3biBaeTcs MOJIMHOMOM JKerayikuaa?

23. Tloctpoiite monuuom XKerankuna aus ¢yukiun f(X,y,z) = (11010000)
C TMIOMOIIIBIO TpeyroiabHUKa [lackas.

24. Kak ipoBepHTh cucteMy (pyHKIIUH Ha MOITHOTY?

Monyas 2 (50 6a10B)

Monynb 2 COOEepKUT OMHO JIEKIIMOHHOE 3aHATHE U 2 PAKTUYECKUX 3aHITHS, & TAKXKE

CaMOCTOATCIIbHYTO pa60Ty CTYACHTOB. 3HaHue JICKHMOHHOT'O MaTepurajia ONCHHUBACTCA 110

KOHTpOJ'ILHOfI pa60Te, COCTOSIIIEH U3 ABYX BOIIPOCOB, MAKCUMAJIbHOC KOJIMYCCTBO 0aJIoB 3a

KOHTPOJIbHYIO paboTy coctaniseT 20. 3a BBIITOJHEHHOE U 3alIMIIEHHOE TPAKTUYECKOE

3aHITHE CTYJIEHT moiydaet 15 6amno. O0mee MakCUMaIbHOE KOJTHYECTBO OAJIOB 32 MOIYJTh

2 cocrasuget 50.

KoHTpo/IbHBIE BONPOCHI K NPAKTHYECKUM 3aHATHSAM.

Bomnpocs! mist kouTposibHOU padote Ne 2. (OITK-1)

=

ook w

7.
8.

9.

Kakwe 3a1aun Ha3bIBaIOT KOMOMHATOPHBIMU ?

Kakoi#t crmoco6 koMOMHANM HA3BIBAIOT pa3MEIICHUSIMH, ITePECTaHOBKaMH,
COUYETAHUSIMH, TEPECTAHOBKAMH C TOBTOPCHHEM, COYECTAHUSIMH C
MMOBTOPEHUEM?

O0603Ha4YeHMsI, UCTIOIB30BAaHUE U PACUETHBIC BBIPAKCHHUSI KOMOWHAITUH.
Tunsr rpadoB, cnocoOwl 3aganus rpadoB, OMHApHBIC Oneparuy Ha rpadax.
N3omopdusm rpados.

OTHOMICHUS CBSI3HOCTH BEPIITNH rpada: pedaekcuBHOCTBD,
CUMMETPHYHOCTH, TPAH3UTUBHOCT,

DitnepoB u ['aMUIBTOHOB TpadBbl.

JepeBo rpada, Kox aepeBa, MUKIOMaTHYECKOE YUCIIO AepeBa u rpada.
Marpuisl CMEXHOCTH U MHIUIEHTHOCTH Uit rpada u oprpada.

10. IIpeacrasnenue rpadoB B MporpaMme.

[Tpakrryeckoe 3ausTre Ne3. ( OIIK-1)

COBOKYMHOCTH, KAKMUX MHOXKECTB Ha3bIBaeTcs rpadom?

Kakoii rpad Ha3piBaeTCSsl B3BEIICHHBIM?

B uém mposiBrisieTcst CBOMCTBO uzomopghuzma rpadon?

UYro npencrapiseT coOoii nernb rpada’?

Kaxkas mensp siBisercst npocToii B rpage?

UYewm ommmuaercs oprpad ot rpada?

B uém cyTp MaTpuuHOro 3amanus rpada?

Kak mocTpoutps Matpuily cMexHOCTH 1yt Tpada?

Kak mocTpouTh MaTpuily CMeXHOCTHU ajs rpada?

0. Kak mocTpouTh MaTpuily CMEXKHOCTH JiJ1si oprpada?

11. Kak nmocTpouTh Marpuily HHIMIACHTHOCTHU A7 rpada?

12. Kak mocTpouTh MaTpuily MHIUACHTHOCTH JJisi oprpada?

13. Kaxk omnpenenuTs kof nepesa rpada?

14. Kaxkoii rpad Ha3pIBaeTCs DUICPOBHIN?

15. B uém cyTh anropuTMma O KpaTdaliieM coeluHeHHH peodep
rpada (anroputm Kpackanmna)?

16. B uém cyTp anropurMa O KpaTdalIlieM MapIipyTe MeEexIy

BepimHamu rpada (anroputm JerkcTps)?

HBoo~NoR~WNE

78



[Tpaktuyeckoe 3anstue Ne4. ( OITK-1)

1. B uém 3awimouaercs paboTa HOPMaJbHOTO alIrOpUTMa
Mapxkosa?
Korna cuuraercs, uro anroputM MapkoBa NpUMEHUM K 33JJaHHOMY

CII0BY?

2. Ilouemy HOpManbHbIE aIrOPUTMbI MapKoBa CUHUTAIOTCS
BepOaTLHBIMU?

3. Kakoii s3bIK mporpaMMupoBaHHMs OBUI CO31aH HAa OCHOBE
HAM?

4.  UYro npencrapnsiet co0oii mawuna Toropunza?

5. [To kakoii cxemMe B KaXIOM TakTe paboTaeT Mawiuna
Teropunza?

6. Jlroboil anropuTM MOXET OBITh pPEATH30BAH MAUIUHOU
Teropunza?

BOl'[pOCbI, BBIHOCHMBbIE HA YK3aMeH 10 JUCHUILINHE «Boicmias

MaTeMaTHuka, 3 cemectp (pasa. Jluckpernas maremaruka» (OIIK-1)

1. MuoxectBo. CmocoObl 3amaHusi MHOXecTBa. [lomMHOXecTBO. PaBHBIE
MHO)XecTBa. Ormnepauuy HaJ, MHOXECTBaMHU: OObEAMHEHHUE, IepecedeHue,
pasHocTb, gononHenue. OIMK-1).

2. Bricka3biBanue. DneMeHTapHOe BbICKa3biBaHME. byneBbl (yHximuu. Tabmuna
UCTUHHOCTH.

( OIIK-1)

3. OCHOBHBIE OIEpalyu: OTPHUIAHWE, TUIBIOHKIHS, KOHBIOHKIHS, WMIUTHKALUS,
9KBHBAJICHLUS.
( OIIK-1)

4. PapHocuibHble QyHKIUH. OcHOBHBIC paBHOCHIbHOCTH. (OITK-1)

5. ByneBsl ¢yHKIME oT N mepeMeHHBIX. Ymcno OyneBbIX (YHKIMA OT N
nepeMeHHbIX. byneBbl

(GyHKIMH OT OIHOM TIepeMeHHOi. byneBbl GpyHKimu oT ABYX nepemenHbix. (OITK- 1)

6. Dopmynsl. Popmyiibl HaJl MHOKeCTBaMHU OyneBbIX (pyHKIMA. [Ipumeps! Gpopmyi.
(OIIK-1)

7. HopmanbHble  ¢gopMbl.  DOnemeHTapHas  KOHBIOHKUUSA.  CoBeplueHHas
JTM3BbIOHKTUBHAS
HOpMaJibHas popma. ( OIIK-1)

8. DnemenrapHas au3bloHKIUSA. CoOBEpIICHHAs KOHBIOHKTUBHAS HOpMallbHAs
¢opma. (OIIK-1)

9. MunHMMu3anusi  HOpMaJbHBIX  (popM.  MuHUMH3aLMS  JU3BIOHKTHBHBIX
HOPMaJIbHBIX (OPM.

Coxparmiennas JJH®. [Toctpoenwue cokparennoi JJH® ¢ momompio CKH®. ( OITK-1)

10. MuHrMU3a1MsT KOHBIOHKTUBHBIX HOPMalbHBIX (OpM. AJNTOPUTM MOCTPOEHUS
MHHUMAJIbHOM
KH®. (OI1K-1)

11. MuHuMu3aIst B KJacce HOPMajJbHBIX (OpM. ANTOPUTM  TOCTPOCHHE
MUHUMAaJIbHON
HOpMasbHOM (opmal. ( OTTK-1)

12. MuHUMHU3aKs YaCTHYHO OMpeAeieHHBIX (yHKIui. YacTHUHO ompeerncHHbIC

byHKIUH.
AJNTOPUTM MUHMMH3ALUU YaCTHYHO orpeaesieHHbx pyukimii. ( OITK-1)
13. JIBoiicTBeHHBIE ¢byHKLINH. ITocTpoenue JIBOMCTBEHHOMN byHKIUH.

CamopsoiicTBennbie GyHKIMU. [Ipumeps camoaBoiicTBeHHBIX (QyHKImi. (OITK-
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1)

1)

14. Knaccel dynkumii, coxpansitoninx koHctanty. Kmacc TO. Ilpumepst QyHKumid,
npuHanexamux kimaccy T0. Ilpumepsr GyHKIWH, HE MPHHAIIISKANINX KIIACCY
T0. ( OIIK-1)

15. Knacc T1. Ilpumeps! ¢yHknuil, npuHamiexamux kinaccy 11, Ilpumepst
byHKIMH, He

npuHaanexanmx kiaccy T1. (OITK-1)

16. INonunom XKerankuna. Teopema XKerankuna. [Toctpoenue nonuHoma JKeraiakuHa
¢ moMoltIbio TpeyronpHuka [lackams. (OITK-1)

17. Jluneitnbie Gpynkuun. [Tpumepst. Kiace nmuneitasix ¢yukumii. (OITK-1)

18. MonotonHble QyHKIMH. CpaBHUMBIE U HECpaBHUMbIE HAOOpbI 3HaueHui. Kiacc
MOHOTOHHBIX (yHKIHid. (OITK-1)

19. Teopema Ilocrta. 3amkHyThI Kiacc QyHKOwA. [IpuMepsl TONHBIX CcHUCTEM
¢yukuuii. [Ipumeps! HenoHbIX cucteM QyHkiwid. ( OITK-1)

20. KonraktHpie cxembl. CocTaB KOHTakTHOH cxeMbl. COOTBETCTBHE MEXIY
KOHTaKTHBIMM CXeMaMH U OyneBbIMH (QyHKIUSAMH. KOHTakTHBIE CXEMBI,
COOTBETCTBYIOIIME TOXJECTBEHHOW (YHKIMH, OTPHIAHUIO, KOHBIOHKIUH,
nu3bIoHKIMA. [Ipobnema muaumMu3zarmu. (OTTK-1)

21. Cssi3b Mexy OynieBbIMH (QYHKIUSIMU M UCYKMCICHUEM Bbicka3biBaHuid. (OITK-1)

22. Jloruka mpenukaroB. IIpenukarbl. OpHoMecTHBI npeaukar. KBaHTOBbIE
ornepanuu. (OITK-1)

23. KBantop oOumHoctu. KsanTop cymectBoBaHusi. CBsi3aHHbIE U CBOOOJIHBIE
nepemennbie. (OITK-1)

24. Andasur noruku npenukaroB. Gopmyibl Joruku npeaukatoB. Tepm. Ilpumepsr
dopmyi. (OITK-1)

25. Tlpumepsl BeIpaxkeHUH, KOTOpbIe He siBsitoTces hopmyrnamu. ( OITK-1)

26. PaBaocuibHbIe (hopmysibl. [Ipumeps! paBHOCHIBHBIX (opmy:t. (OITK-1)

27. PelieHne JOrMYECKHX 3aa4 ¢ OMOIIbIo OyneBbix GyHkimid. ( OITK-1)

28. KomOuHaTopuka. DieMeHThl KOMOMHATOpHUKH. PerieHne 3a1a4d ¢ mpuMeHeHHEM

OCHOBHBIX IIpaBUJ KoMOMHaTOpHKU. KomOuHamus snemMenToB ¢ nopropeHusmu. (OITK-

29. OcHOBHBIE TMOHATUSA Teopun rpadoB. DaemeHTsl rpadoB. Oprpadsl,
niceBaorpagsl,
mynbTarpadser u runeprpadst. (OI1K-1)
30. Uzomopdusm rpados. Banentnocts (creneds Bepinub). (OITK-1)
31. MapupyTsl, 1ienu, UMKIbl. OinepoB nuki. CesasHoil rpad. Kox nepesa rpada.
(OIIK-1)
32. l[Ipencrasnenue rpago B nporpamme. MaTpHibl CMEXKHOCTH U UHIUAEHTHOCTH
s
rpada u oprpada. ( OIIK-1)
33. Onrummsanus  rpadoB. OnTuMusanusi TpadoB: adroputMbel JIeWKCTpsl U
Kpackama.(OITK-1)
34. TlocTpocHHE KOMMYHHUKAITMOHHON KOMITBIOTEPHON CETH MUHUMATBLHOU JJTUHBI.
Packpacka rpados. (OITK-1)
35. Aaroput™m. OCHOBHBIE CBOMCTBAa QIrOpUTMA: JAMCKPETHOCTb, TOYHOCTH,
HOHATHOCTD JJIs
UCTIOJIHUTEIA, Pe3yJIbTaTUBHOCTh U MaccoBocTh. Komane! anroputma. [lpumepsr
anmroputmoB. (OITK-1)
36. Mammna Teiopunra. Buemnuii andaBut, BHYyTpeHHMH andaBUT (COCTOSHUS
MallluHBbl,
CHMBOJIBI CJIBUTA), OECKOHEUYHAsl B 00€ CTOPOHBI JICHTA, YIPABJISAIOIIAs TOJIOBKA.
[Mpuniun padots! MamuabL. ( OTTK-1)
37. Hopmanbuele anroputmbel MapkoBa. AndaBut, OykBbl, ciosa. Ilyctoe cnoso.
Auroputm
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B andasure A. [IpumenumocTs anropurma k cinoy. (OITK-1)
38. Anroputm  Mapkosa. Ilpocras u 3akmouuTenbHas MOACTaHOBKU. Cxema
aNropuTMa.

Bxoxaenue cioBa B CIIOBO. HpI/IHI_II/IH pa6OTBI HOPMAJIbHOI'O aJirOpUTMa MapKOBa.

[Mpumepst. ( OIIK-1)

1.3.2 Ouenounvie cpeocmea onsa 3a04Hol hopmbl 00yuUeHUA.

KOHTpOJ'H)HBIe BOITPOCHI K IMMPAKTHUYCCKUM 3aHATHUAM.

[pakrrueckoe 3austre Nel. ( OTTK-1)

1.
2.

ok~

10.

11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

28.
29.
30.

YTBep)KI[CHI/Ie SIBJIIETCS BBICKA3bIBAHUEM ?

HeusBecTHble cyXIeHUs SBIAIOTCS BbICKasbiBaHusMu?  [IpuBeaute
HpHUMED.

« Ha Mapce ecTb ®HU3HB» - 3TO BbICKa3bIBaHUE?

UTo Takoe JIOru4ecKuii mapajgoxc?

Kakue cuMBOIBI HCHONB3YIOTCS B KaueCTBE 3HAUEHUH HUCTUHHOCTHU
BBICKA3bIBAHUI1?

Kakas noruueckass omepanusi JOTMKM BBICKAa3bIBAaHUN  Ha3bIBAETCS
KOHBIOHKIIHEH?

Kakas noruueckass omepanusi JOTMKHM BBICKa3bIBAaHUN  Ha3bIBAETCS
MU3BIOHKIIAENA?

Kakas noruueckass omepanusi JOTMKM BBICKa3bIBAaHUN  Ha3bIBAETCS
UMILTUKALIEH?

Kakas noruueckass omepanusi JOTMKHM BBICKa3bIBAaHUN  Ha3bIBAETCS
SKBUBAJICHIUECH?

Kakas noruueckass omepanusi JIOTMKHM BBICKAa3bIBAaHUN  Ha3bIBAETCS
HEPABHO3HAYHOCTHIO?

Kak 0603Ha4aroTcst BhllenepeurcIeHHbIC JIOTHUECKHe onepannn’?
3anumuTe TAaOMUIBI MCTHMHHOCTH JUIS BBINICYKAa3aHHBIX JIOTHYECKHX
onepanui.

Uemy paBHo 3HaueHue A — B, eciiu A=1, B=0?

Uemy paBHO 3HaueHue A« B, eciu A=1, B=0?

Yemy paBHo 3HaueHue 1~ 07?

Yemy paBHO 3HadeHue 1 V 17?7

UYemy paBHO 3HaueHHe X V —1Xx?

UeMy paBHO 3HaUYE€HHE X ~ X?

UYemy paBHo 3HaueHue 1~ 07

Uemy paBHO 3HaueHue X ~ 0?7

UYemy paBHO 3HaueHue 1 — x?

Yemy paBHO 3HaueHue X — 07

UYemy paBHo 3HaueHue 1 ~ 07

Kakue noruueckue GpyHKIINNA HA3BIBAIOTCS PAaBHOCUIBLHBIMU?

3anuiuTe paBHOCWIBHYIO GopMyiy st pyHKIuN A—B.

3anumure paBHOCUIBHYIO (hopmyny it GyHKIuu A ~ B.

Uro ucmonb3yercst A BBIBOA PABHOCHIIBHBIX (DOPMYIT BBIIICYKa3aHHBIX
byHKINA?

3anummute [lepBrlii 3akoH 1e Moprana

3anumuTe BTOPOi 3akoH e Moprana.

Yemy paBHa JUCTpUOYTUBHOCTH AU3bIOHKIMU AV(BAC)?

Ipakrryeckoe 3ausTre Ne2. ( OITK-1)
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Urto Ha3pIBaeTCs NU3BbIOHKTUBHOM HOpMasibHOU popmoit JJHD?
2. Uto Ha3bIBaeTCs COBEPIICHHOM MU3BIOHKTUBHON HOPMAalIbHOM Gopmoit

(COAH®D)?

3. Uto Ha3bpIBaeTCi COBEPIICHHONW KOHBIOHKTUBHOW  HOpMalIbHON
dopmoii (CKHD)?

4. Kak noctpouts CJIH® u CKH®?

5. Kak mpeoOpazoBate popmyny ((-X1 ~ X2) — —X3)&X3, 4to0sI
npuBecTH e€ k JHD?

6. Kak mpoBepsiercst cipaBeyTMBOCTH MPe0Opa30BaHUi?

7. Kaxwue u3BecTHbI crtocoObl Muaumuzanuu CIHD?

8. Tlouemy B wmHTepecax mpakTuku Oosnee BbrogHo BMmecto CJIHD
nonydars MuHuManbHbeie JIH®, kparvanmme JIHD u cokpaiuéHHbie
JH®D?

9. Uro npexacrasnser coboit kapta Kapro, e€ 10cTonHCTBO?

10. U3o6pazure kapty KapHo, npeaHazHaueHHOW IS MUHUMH3AIUU
norudeckux GpyHkuui 3-x, 4-X, 5-TH nepeMeHHbBIX.

11. Yro na3siBaeTcs noauHoMoM JKeranknHa?

12. Toctpotite monurom Kerankuua aast yukimu f(X,y,z) = (11010000)
C TMIOMOIIIBIO TpeyroiabHUKa [lackas.

13. Kak npoBeputhb cuctemy (GyHKIUI HA TOTHOTY?

[Mpaktuyeckoe 3anstue Ne3. (OK-7, OIIK-3)

COBOKYMHOCTb KAKMX MHOXKECTB Ha3bIBaeTcs rpadom?
Kakoii rpad Ha3pIBaeTCS B3BEIICHHBIM?
B uém nposiBnisieTcst CBOMCTBO uzomopghuzma rpadon?
Yro mpepcrapisieT coOoi 1iens rpada?
Kakas nensp siBnsercs npoctoii B rpage?
Uewm ommnuaercs oprpad ot rpada?
B uém cyTp MaTpuuHOro 3amanus rpada?
Kak noctpouts Marpuily cMexHOCTH Ais rpada?
Kak nmoctpouTs MaTpuily cMeKHOCTH J171s rpada?
. Kak moctpouts Marpuiry cMexHOCTH Jutst oprpada?
. Kak mocTpouts marpuily MHIUAEHTHOCTH JUIs rpaga?
. Kak moctpouts Marpuily HHIUACHTHOCTH s oprpada?
. Kak onpenenuts xox nepesa rpada?
. Kaxoii rpad nazeiBaercst DitnepoBsiii?
.B uém cyTp anroputma o Kparuaiiliem coequHeHHH pEOep
rpada (anroputm Kpackamna)?
. B 4éMm cyTp anroputma O KpaTyallleM MapLIpyTe MEXIY
BepmHaMu rpada (anroputm JleiikcTpsr)?

CoNoA~AWNE

el
(N )

el o
O~ wWN

=
D

[Mpaktrueckoe 3austre Ned. (OITK-1)

B uém 3akmouaeTcst paboTa HOpMaJIbHOIO aaropurmMa Mapkosa?

Korna cunraercs, uto anroputM MapkoBa NpUMEHHUM K 33JaHHOMY CJIOBY?
[Touemy HOpManbHBIE aNTOpUTMBI MapkoBa cCUUTaIOTCs BepOaTbHBIMU?
Kakoii s3Ik mporpammupoBaHust OblI co31aH Ha ocHoBe HAM?

Uro npexacrasnsieT coboii mamuna Teropunza?

ITo xakoii cxeme B Ka10M TakTe paboraet mawuna Toropunza?

JIr060ii anropuT™ MOXKET OBITh peanu3oBaH mMawiunou Tetopunza?

N~oubhwn b

Bonpocse! pas tectoB (OIIK-1) kypca «Bbicmiasgs maremaruka» 3
cemecTp (pa3n.Teopusi yHKIMA KOMILIEKCHOTO IIEPEMEHHOI0)



TECTOBBIE 3AJAHUSA
3ananue 1. YcTaHOBUTE COOTBETCTBHE MEXAY KOMIUIEKCHBIM YHCIIOM U €70 MOJYJIEM
1.3—4i ab

2. —\/3+i b 3
3. —1—+/8i c2
4.5+ 12i d 13
el
V2

- 1->a2->b;3->c;4->d

-1->d;2-e3->c¢4->f

+1->a2->c¢c3->b;4>d

-1-b;2->d;3->f;4—>e

3anmanue 2. JlaHbl 2 KOMIUIEKCHBIX uucia z; = 12 + 50 u z, = 3 — 4i. YcraHOBUTE COOTBETCTBUE
MEXy OIepalusMH HaJ TaHHBIMH YUCIIaMU U pe3yJbTaTaMU UX BHIYMCIICHUS

4. z; + z, a)9+9i

5 2z, —2z, b) 15+

6. 2,2, c) 50 + 33i
d) 56 — 33i

+1-b2->qa3-4d

-1-b2->a3->c

- 1->a,2->b3->cC

-1->¢2-aq3->d

3aganue 3. Jlanbl 2 KOMIUIEKCHBIX uucna z; = 2 — 3i u z, = 3 + 2i, Toraa MOyJib IPOU3BEICHUS
|z12,| paBen

+ 13

- 12

-8

- 20

3ananue 4. Jlanbl 2 KOMIUIEKCHBIX uucna z; = 13 — 5i uz, = 1 — 21i, torna |z; — z,| paBeH
- 32

- -12

+ 8

- 20

.5
3ananue 5. Ecnu Z — komiuiekcHoe uncio, Imz = 10,argz = arcsin 2> TO MOJTyJIb YHCIIa Z paBeH

+ 12

1
3ananue 6. Ecnu Z — kommuiekcHoe uncino, Rez = 12,argz = arccos <> TO MOJyJIb YHCIIa Z PAaBEH

+ 12

3ananne 7. KopHAMY KOMIUIEKCHOTO uncia Z = /i ABIAIOTCA
V2 .
- ——(1-1i
Z(1-10)
V2 .
=D
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- 2a-0

+ (14 10)

3aymanue 8. JJaHO KOMIUIEKCHOE UHcio Z = —V3 + i, Torna ¢ = arg zB rpagycax pasen(—180° <

@ < 1809
+ 150°

21
3anaHHe 9. AprMeHT ? HMCIOT CJIICAYIOINEC KOMIIJICKCHBIC YU CJIa

-1++/3i

- 1—+/3i

——V3 +i

+ —1++/3i

3anuue 10. KommnekcHoe yucno 1 + i MOXKHO MPeACTaBUTh B BUJE (HECKOJIBKO OTBETOB)
i3

- 2ez

+ \/?(cos% +1i sing)

- \/E(cos%ﬂ +1i sin%)

+ \/Ee%

3anuue 11. Muumas yacts Qpynkiuu W (z) = z? — 3ZKOMIUIEKCHOTO NEPEMEHHOTO Z = X + iy
paBHa

- x2+y%2 -3y

+ 2yx — 3y

- x%2—y?—3x

- x2—y?+3x

3ananue 12. JleiictButensHas yacth GyHkuuu W (z) = z? — 3ZKOMILUIEKCHOTO HEPEMEHHOTO

Z = x + iy paBHa

- x2+y*—-3y
- x4+ y*—3x
+ x%2 —y? —3x
- x?—y%?+3x

3anmanue 13. YcTaHOBHTE COOTBETCTBUE MEXIY (PYHKIMSIMHU KOMIUIEKCHOTO MEPEMEHHOTO U
(dbopMytamMu I UX BBIYHCICHUSI.

9. e’ a i

2i
10. sinz b. e*(cosy + isiny)
11. Lnz C.In|z| +iargz + 2mki
12. shz i

2
+1-b2->a3->cd—->d

-1->¢,2->a3->b4->d

-1-b,2->d,3->c¢c,4—>a

-1-a,2->b,3>c,4->d

Bananwve 14. Ecmu z = x + iy u f(2) = e??, f'(2) umeer Bux
—2e?*(sin 2y + i cos 2y)

—-e?*(sin 2y + i cos 2y)

+2e2*(cos 2y + i sin 2y)

—-e?*(cos 2y + isin2y)
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3ananue 15. 3nauenue Gpynxuuu f(z) = z2 + i B Touke z, = 1 + i paBHO
-2+ 3i

-2

-3+ 2i

+ 3i

3ananwe 16. 3nauenve gpynxuum f(z) = 2z% — 4i B Touke z, = 1 — i paBHO
—4 —8i

3amanue 17. 3nauenue pynkuuu f(z) = cos? paBHO
+ chZ
3

—ichZ
3
1

2
. T
—ish—
3

Bamanue 18. 3nauenue pynkuun f(z) = sin %ipaBHO
—ChE
3
—ich>
3
V3

2
+ ish®

3
3ananue 19. Ecu z = x + iy u f(z) = 322 + 5i, T0 3HaUeHME IPOM3BOIHOM QYHKIIMH B TOUKE
Zy = 2 — i paBHO

-2—1i
-12 —i
+ 12 —6i
-3-9i

Bananwue 20. Ecu z = x + iy u f(z) = 422 — 101, To 3Ha4eHHE NPOU3BOAHON QYHKIMM B TOUKE
zy = 1 — 3i paBHO
- 1-24i
-1-3i
- 8-3i
+ 8 —24i
Bananue 21 Ecin z = x + iy u f(z) = z2, To MOyJIb IPOM3BOIHOM QYHKIIMK B TOUKE Zy = —5 —
12i paBen
- 13
+ 26
- 30
- 15
Bananue 22 Eciu z = x + iy u f(z) = z2, To MOy NPOM3BOMHON QYHKIUH B TOUKE Zo = —9 +
12i paBen
- 13
- 26
+ 30
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Bamanue 23. Oynkuus f(z) ogHo3HauHas U qudhepeHIpyemas B KaxI0il TOUKke 0071acTh

DuassiBaercs BD

rapMOHUYECKOMN

HEIIPEPBIBHOU

+ aHAJIUTUYECKOU

— UHTETPUpPyEMOU
3ananue 24. YCTaHOBHUTE COOTBETCTBUE MEXIY (PYHKIMSIMHU KOMIUIEKCHOTO MEPEMEHHOTO U

(dbopMynIamMu AJIs UX BBIYMCICHHUS.

2 eiz_l_e—iz
5. e —
6. cosz b. e*(cosy + isiny)
7. Inz C.In|z| +iargz +
8. chz d. X

2
+1->b2->a3-cd->d

-1->¢,2->aq3->b4-d

-1-b,2->d,3->c,4—>a

-1->a,2->b,3>c,4-d

Bamanue 25. Yenosus Komm-Pumana mist dyukiuu f(z) = u(x,y) + iv(x, y) umeror Bui

du _ 0v Oou _ dv
Tox  o9y’dy  ox
U _ v ou_ _ov

ox 9y’ dy ox

du _ dv du __ v
Tox  ox’dy oy

9%u _ 9%v 9*u _ 0%v

ox2  ay2’ay?  ox?

Bamanue 26. Oyukiys u(x, y) Ha3bIBACTCA TAPMOHUYECKOMU, €CIIH

du _ 0v du _ v
Tox  9y’dy  ox

du _ 0v ou _ v
“ox  oy’'dy  ox

du _0v du _ v
Tox  ox’dy 9y

o ou_

dx2 dy?

3ananue 27. JIBa KOMIUIEKCHBIX YHMCJIa HAa3bIBAIOTCSl PaBHBIMU, €CIIU

— PaBHBI UX MOIYIIH

— paBHBI UX apTyYMEHTHI

+ paBHBI ACHCTBUTEIbHBIE U MHUMbIE YaCTH

3ananue 28. KOMIUIEKCHO CONPSIKEHHBIM K YUCIY Z = X + [y Ha3bIBAIOT

-Z=—-x+1y

-Z=—-x—1y

tz=x—1y

3anmanue 29. Beioepute HEBEpHOE yTBEP)KICHHE
-Z=x+1y

—z =r(cos ¢ + isin @)

- z=re"
+z =r(cos ¢ + sin @)
3amanne 30. BeiOepuTe HEBEpHOE YTBEPKIACHUE
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~lz| = Jx* +y?

-z" =r"*(cosng + isinng)

+z = ire®
—? = %(C05(<P1 — @3) +isin(g; — @;)
2 2

3ananue 31. YMHOXEHHE KOMIJICKCHBIX YHCEN BBITOIHAETCS 10 opmyIie

-1, 1, (cos @ + isin@,)

+1i13(cos(p1 + @2) +isin(py + @3)

—1i12(cos(p1 — @2) +isin(pr — @3)

-1, 1, (cos @, — isin@,)

3ananue 32. OkonunTe yTBepskaeHUe ypaBHeHne z? + 1 —i =0 umeeT ____ KOpHS.
+ 4.

3amanue 33.3akoHunTe onpencicHre z, € D ecTb Hysb KpatHOCTH Muusif (2), aHAIUTHYECKOH B
D, eciin

f(z0) = f'(2o) = -+ = ™V (z5) = 0,
—f™(z,) = 0

+ O (20) £ 0

- f™(z0) > 0

3ananue 34. BoeiOepure BepHbIe YTBEPKIACHUS (HECKOIBKO)

+e? =Tt Izl <o
€ - n=0 nl 4 Z 4

_1\n+1,mn
~In(1+2) =%, S 7 < 1
(_1)n22n
(2n)!
3ananue 35. Pan Jlopana miisif (Z)B OKpECTHOCTH TOUKH Z, UMEET BUJ
- Z?lo=0 an(z - Zo)n
+ Y20 an(z — zp)"

_ Zoo an
n=0 (z—zp)"

3ananue 36. Pan Jlopana msf (z) cxonutces

— BKpyre |z — zy| <R

— BO BCEH IUIOCKOCTH

+ BromblEe T < |z — zy| < R

3amanue 37. Touka z, Ha3bpIBACTCA yCTPAHUMOM 0c000# TOuKO# utsif (Z), €clu II1aBHAs 9acTh psia
Jlopana

— HMeeT KOHEYHOE YHCIIO YJICHOB;

— uMeeT 0ECKOHEYHOE YHCIIO0 YICHOB;

+ pasna 0.

3ananue 38. Ecnu f(z)aHanuTuyeckas B IPOKOJIOTONH OKPECTHOCTH TOUKHU Zy U
lim,_,, f(z) = o, 10 2,

— yCTpaHHMas;

+ momoc;

— CYLIECTBEHHO 0co0asl.

+ cosz=X;.,

3ananue 39. M3onupoBaHHast ocobast Touka OyaeTr ycTpaHumon uisif (z), ecnu

- liInz—>zo f(z) =

+ lim,,, f(z) =A<

- lim,_,, f(2) ne cymecrpyer

3amanwne 40. Beibepute paznoxkenue Jlopana, COOTBETCTBYIOIIECE Z = 00 — YCTPAHUMOU OCOOO0H /IS
f(@)

+a+ye, =

zn
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2 m o 4-n
= MZ+ 2% + ot Apz™ Y

3z+1

z—2z3

3amanue 41. OnpenennuTs YKciao 0co0bIX ToueK f(z) =
-1
~2
-3
+4
5z+6

z+z3

Bamanue 42. OnpenenuTh YUCI0 0CO0bIX TouekK f(z) =
-1
-2
-3
+ 4
3amanue 43. Pan Jlopana aust yskumu f(z) umeer Bun f(z) = — ;iz + z + 5 + 4z. Torna Touku
z = 0 gBnsgeTcs
— YCTPaHUMOU
+ IIOJIFOCOM BTOPOI'O MOpsaKa
— CYIIIECTBEHHO 0CO00#t
3ananue 44. Touka z, Gyzner nomocom nopsaxka m ynkuuu f(z), ecmm - lim,_,, f(z) = A <
+limf(z)(z—2zy))" =A<
Z—Zg

- lim f(2) /(z = 2)" =A<

3ananue 45. HaliTv HyJIM ¥ ONIPENENTUTh UX KPaTHOCT s Gpynkmuu f (z) = z* + 422

+z = 0 — xpatHOCcTH 2; Z = 2i,Z = —21 — KpaTHOCTHU 1

—z = 0 — xpatHoCcTH 2; Z = 2,Z = —2 — KpaTHOCTH 1

— z = 0 — kpatHoctu 4; Z = 2i,z = —2i — KpaTHOCTHU 1

3ananue 46. HaiiTi HyJIM ¥ OIIpeeNuTh UX KpaTHOCTh 1 Gpynkuuu f(z) = z* + 922
—z = 0 — kpatHoctu 2; Zz = 3,Z = —3 — KpaTHOCTH 1

+z = 0 — xpatHoctH 2; z = 3i,z = —3i — KpaTHOCTH 1

— z = 0 — xkpatHoctu4; z = 3i,z = —3i — KpaTHOCTHU 2

Cosz

3amanue 47. Haiiti ocoObie Touku dynkuun f(z) = 2,3

—z=0;z=1.
+z=0,z=1,z=

—Z=0;Z=1;Z=E.
2

3amanue 48. Haiitu 0coOble TOUKH U ONPEAENUTh uX THIT it QyHKnuu f(x) = z

z2+4
+z = 20 — noJsiroc nopsiaka 1; z = —2i - momtoc nopsiaka 1.
— z = 21 — noJtoc nopsiaka 2; z = —2i - Moatoc mopsiaka 2.
— z = 2 — noJrwoc nopsiaka 1; z = —2 - nomoc nopsiaka 1.
3ananue 49. Psix Jlopana nst dyukuuu f(z) umeer Bua f(z) = — ;iz + Z + 5 + 4z. Torna Touku

Z = 00 ABIIETCS

— YCTpaHUMOU

— TIOJIFOCOM BTOPOTO MOpPsAKa
— CYIIECTBEHHO 0C000

+ IOJIFOCOM MEPBOTO MOpsAKa
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3amanue 50. Beibepute paznoxenue Jlopana, COOTBETCTBYIOIIEE Z = CO—CYIIECTBEHHO 0COOOM TSt
f(@)

o Q-n
—a + anl Zn

a_
- z+az* + ot apz™+ Y =

a_
+ Z??:—ooz_nn

3anmanue 51. Boeibepute BepHOE yTBEpKIeHUE (HECKOIBKO)

zn

+ ISt TOTO 4TOOBI TOUKA Z( OBbUIA yCTpaHUMOM TOUKOH (QyHKImH f(Z) HEOOXOAUMO U TOCTATOYHO,
4TOOBI JIOPAHOBCKOE pasiiokeHue f(Z) B OKPECTHOCTH TOUKHU Z HE COAEPIKAIIO TIIAaBHON YacTH;
— cJIaraeMble TJIaBHOM 4acTH psAna JIopaHa OrpaHUYEHBl B OKPECTHOCTH TOUYKH Zy;

+ JuIs TOro 4To0bI TOYKA Z ObLIa moarcoM GyHKuuH f(z), HEOOXOAMMO U TOCTATOYHO, YTOOKI ITa

1
TOYKa ObLIa HyJIeM ISl QYHKIIHH oL

+ TOYKaZz, Ha3bIBAETCS CYLIECTBEHHO 0C000M TouKOi pyHKmu f(Z), eciu B TOUKE Zy (YHKIMS

f(z) He umeet npezena.

3anmanue 52. Beioepute HEBEpHOE yTBEPIKICHHE

— TO4YKaz, Ha3bIBaeTcs HyleM QyHKIuHK [ (Z) KpaTHOCTH M, €CIIH

f(z0) = f'(zo) = =+ = f™ D (z9) = 0, f(™(z0) # O;

+ TodYKa Z, OymeT mosocoM nopsiaka m Gpyukuuu f(z), ecnu

liInz—>zo f(2)/(z—2y)™ =A< o]

— ciaraeMble IiIaBHO# yacTH psina JlopaHa He OrpaHUYEHbl B OKPECTHOCTH TOYKH Z();

— TOYKaZz, Ha3bIBACTCS CYNICCTBEHHO 0C000# TouKo# (pyHKImH f(Z), eciu B TOUKE Z; QYyHKIHS

f(z) He umeet npepena.

3ananue 53. Pan Teitnopa ansaf (z) cxoautcs

+ BKkpyre |z —zy| <R

— BO BCEH INIOCKOCTH

— BKomble 1 < |z — zy| < R

3amanue 54. Paanyc CXOJMMOCTH CTEIIEHHOTO Psijia BRIYUCIIACTCS 110 (hopMmyJie

Un+1
an

- lim

n—-oo

- limy/|ay,|
Z—-Zg

On

+ lim

Z—Zg

On+1

. 1
+ lim —
n—oo \onp

3ananue 55. [Ipusnak [lanambepa yTBepKIaeT, UYTO €CIIH CYIIECTBYET

n=

1
< 1, TO pAA

lim

n—ex Un
+ Cxopurcs

— Pacxonurcs

— CXoauTest yCIIOBHO

— Cxoxaurcs abCOIIOTHO

3ananue 56. Boibepure HeBepHOE YTBEPKACHUE

Ecnu f (z)ananutuueckas B OIHOCBsI3HOM oOnactu D, To
— umeet mecTo popmyna Herotona — JleiiOnuna;

— HMHTETpaj 1no Jrdomy KOHTYpY Cu3 D paBeH HyIIIO;

— HMeeT MecTO (OopMyJIa HHTETPUPOBAHUS 110 YACTAM;
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+ wHTerpat otf (Z) 3aBUCUT OT IYTH UHTETPUPOBAHUSI.
3ananue 57. Ecnu f(z) ananmutuueckas B Du nenpepsisaas B D = D U C, teC — rpanuna D, To

+ [ f(2dz=0

f(2)dz _
_fC z—2g =0
L[ S@dz _ )
2miC (z—2zp)™ m!

3amanue 58. Haiinure ommbOoyHOE yTBEpKACHUE, eciH [ (Z) aHaTUTHYeCKas B OJTHOCBS3HOM
obnactuD u HenpepriBHAS B D=DuUC,tneC - rpanuia D, To

— unHTerpan ot f(z) no rpanuneC paBeH HyJIIO;

+ wmHTerpat otf (z) 3aBUCUT OT JeopMarii KOHTYpa HHTCTPUPOBAHUS;

— HMHTerpai mno JodomMy KoHTypy Cu3 D paBeH HyIIO.

Bananue 59. Ecu z = z;, (25| < o) ycrpanumast ocobast Toukaf (z), To BbIUET PYHKIIUU B HEH
paBeH

— 4uciy, He paBHoMY 0

— 0

+ 0

3anmanue 60. Ecnu z, = oo yctpanumas ocobdas toukaf (z), To

— Res [f(2),0] =a_,

+ Res [f(2), oo = lim,,o(f () — f(2))z

= Res[f(2),0] =0

3ananue 61. Teopema o MoONHON CyMMe BBIUETOB YTBEPKIAET, YTO

71 Res[f (2), zi] + Res[f (2), 0] = -

- 2mi

+ 0

- a_,

Bamanue 62. Eciu f(z) ananmutnyeckas B D Bcrony, kpome Touek z,, k = 1,2, ...,n u C — rpaHuna
D, 1o J. f(2)dz = 2mi-...

+ Yk-1Res [f(2), z]

- a_,

- f(2)

3aganue 63. Boruetom dyHknuu f(z) U301MpOBaHHON 0COO0H TOUKH ZyHA3BIBAETCH KOMIUIEKCHOE

YHCII0
1

t - Jo f(2)dz

- 2mi-f(z,).

3ananue 64. O0o01eHHas nHTEerpanpHas popmyia Komm nmeer Bua

- fC f(z)dz=0
- J, f(2)dz = 2mia_,
- Jp B2 = 2miof (20)

1 f@dz__ f™(z)
2mi °C (z—zy)™m1 T oom

3amganue 65. BerueT B 1OJIIOCE TIEPBOTO MOpsijika ZoGpyHKImHy f (z) Haxoaures mo hopmyiie
- limz—>zo f(Z)
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+ lirnz—>z (Z - ZO) f(Z)

£
= M e

3amanne 66. HTErpan oT GyHKIMK KOMIUIEKCHOTO MEPEMEHHOTO HMEET CBOMCTBA
+ [ f@dz=— [, f(2)dz

~ [z f@dz| < [, 1f (2)|dz

= Jf @ 9@dz < [, f(2)dz - [,, g(2)dz

3amanue 67. OCHOBHas TeopeMa TeOpI/II/I BBIUETOB YTBEPIKIAET, YTO
- Xk=1Res[f(2),z] + Res[f (2),
f f (z)dz £ (2o)
" 2mi (

zZ—Zy)™" 1™

+ L f(z)dz = 27‘[L'kz=1 ReS[f(Z)’Zk]

f(2)dz _ .
- [, L2 = 2mif ()

3amanue 68. Haiitu BerueT pyukuuu f(z) B Touke z = 0, ecim ee pasnoxenue B pag Jlopana umeer

BUJT f(z)=—;2+§+5+4z
-4
+ 3
- -3
— 4

3amanue 69. Haiitu Beraet pyukiun f(z) B Touke z = 00, eciu ee pasnoxeHue B psi Jlopana

umeer Bug f(z) = —%+§+5+4Z

1
3amanue 70. Haiitu Bbruet pyHkuuu f(z) = e2z B Touke z = 0

-0
+

= N e

- 2mi

3amanue 71. Haiitu Boruer Qyukimu f(z) = sing B Touke Z = 0
- -3

+ 3

-0

- 2mi

3amanue 72. BeraucnuTs uHTErpa | 1l (2z+3)dz
- -3i+5

-3

+ 3i-5

-0
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3asanve 73. BBIUMCIUMTD HHTErpa | 12 (3z2+3)dz
- =2

-3

- 3i-5

+ 10

cosz
z(z+1)

3ananue 74. Berauciuts HHTErpa fc dz,tneC- |z—-2| <1

-1
-3
- 3i-5
+ 0

eZ
3amanue 75. BeluucauTh HHTErpa fc mdz, reC-|z—3|<2
+ 0

-3

- 3i-5

- 2mi

3ananue 76. Beibepute BepHOE YTBEpKIEHUE (HECKOIBKO)
= Res[f(2), 0] = a_;

+ BBIYET B KOHEYHOU yCTpaHUMOM 0c000i Touke paseH 0
+ OCHOBHasl TeOpeMa TEOPUU BBHIUETOB YTBEPIKIAET

Jo f(2)dz = 2mi-3}_; Res[f (2), z],
IJIe Z— U30JIMPOBaHHBIE 0coObIe TOukH f (z), nonasiuue BHyTph C;

- [ f@dz = [, f(2)dz.

3ananue 77. Beiuer B 06CKOHEYHO yJJaIeHHON TOUYKE paBeH
-0

- a_q;

- 2mi;

+ —a_;.

3ananue 78. BBIUMCIATE HHTErpa |, Ol (sinz) dz
-0

— cosi—cos0

+ l—cosi

- 2mi

TecToBble 3aganus no pasa. «/JAuckpernass maremaTuka» ( OITK-1)

1. Boicka3biBaHUE — 3TO HEKOE YTBEPXKJIEHUE, O KOTOPOM MOKHO TOBOPUTH, UTO OHO

A. ucmunno,
B. nooicno,

C. ue onpeoeneno;

D. ucmunno unu noscro.

2. BYIIGM 0003HaYaTh HCTUHHOE BBICKA3BIBAHUE ........... , JJOKHOEC BBICKA3bIBAHUEC

A. o6ykeoti U, bykeoti JI;
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B.  LHugppoul, yugpoti 2,
C. Lugpoil, yugppoii 0 ;
D. Uugpou O, yugpor 1.

3. TaOnuua UCTUHHOCTH MOKA3bIBACT, YeMY PaBHA QYHKIHUA ............. e€ epeMEHHBIX

A. Ha 3HAUEHUSAX HYNEeBbIX;
B. na snauenusx eounuunwvix;
C. Ha 3HaueHusX 6cex.

4. JIu3bloHKIUS XVX paBHA

A 1;
B. 0;
C. 2x;
D. x.

5.  KOHBIOHKIIMSA X A X paBHa

oo
R

6. HNmnaukamus x—Y.......... y—X

A. paBHa;

B. He paBHa;

C. ompenenena;

D. wne ompenenena.

7. Wmmnkanus x— 0 paBHa

1;
—X,
0;

oNw >

. X,

8. HMmmiukamus X—>X paBHa

A 1;
B. paBHa O;
C. x;
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D. —x.

9. DkBUBaJCHIUS X~Y (X¢>Y) paBHa |, eciu ............

A. x=0,y=0;
B. x=1,y=0;
C. x=1y=1;
D. x=0,y=1.

10. HepaBHo3HauHOCTh X®Y paBHa 1, eciH................

x=0, y=0;
x=1, y=0;
x=1,y=1;
x=0, y=1.

OO0 w >

11. HWmvmmkanus A—B paBHa ................

A. —A Vv B;
B. Av-B;
C. -AAB;
D. AIB.
12.OxBuBasieHua A<>B paBHa ................

A. AB v—A—B;
B. —AB v A—B;
C. A-B Vv AB;
D. ABv—AB.

13. OYyHKIUS X4>Y PABHA. ...ovveenneannnnnnn.

A (x> y)E >y
B.(x = y)(x =>—y);
C. (x = y)(y =x);
D. (—x—>y)(y —x).
14. Toctpoutrs CJH® nns ¢hyHKIMHU, TaONHIIa UCTUHHOCTH KOTOPO MMEET BH/

X y V4 f(x,y,2)

0 0 0 0

0 0 1 1




0 1 1 0
1 0 0 0
1 0 1 1
1 1 0 0
1 1 1 0

A. —x /\—|Y/\—|ZV—|X /\—|y/\ZV—|X /\Y/\—|Z;
B. =X AmYAZV—X AYA—ZVX A—YAZ
C. x /\—|Y/\—|ZV—|X /\—|Y/\ZV—|X /\Y/\Z;

D. =X AYAZV—X A—YAZV—X AYA—Z .

14. Munumusuposars (pyHkiuio B(1.12) ¢ momomipio kaptel KapHo umm ¢
MTOMOIIbIO 3aKOHOB aJIreOphl JTOTUKU

A. =X ASYA—ZV—X A—YAZ;
B. =X AYA—ZVX A—YAZ
C. =X AmYA—=ZV—X AYV—X AYAZ;
D. =yAZvV—X AYyA—Z.
16. Onpenenuth aBoiicTBeHHYI0 (yHKIH0 M Ghynkmuu f=(0010)

A. 1011;
B. 1100;
C. 1110;
D. 1010.

17 Tloctpouts monuuoM JKerankuHa it PyHKIIAN C TTOMOIIBIO TPEYTOJbHUKA
[Tackans.

X y y4 f(x,y,2)
0 0 0 0
0 0 1 1
0 1 0 0
0 1 1 1
1 0 0 1
1 0 1 0




18. SBnsierca monunom XKerankuna u3 (1.15) nuneitHol dyHKIHEH

A.  Ja;
B. Hem.

19. ®yHKIMA MOHOTOHHA TOTJA U TOJIBKO TOTa, korjaa €€ cokpaménnas JHD .........

A.  He codeparcum ouzvionkyuil;
B.  He codeporcum ompuyanuii;
C.  He coodepatcum KOHBIOHKYULL.

20. MuoxectBo N = {1, 2, 3,...} - MHOXXECTBO ..... YHCEI.

A. sewecmeenHuvIx;
B. yenwvix;

C. payuonanvHuvlx,
D. namypanvhuix.

21. Yncio »j1eMeHTOB N B MHOKECTBE HA3LIBACTCH. ... .....MHOXKECTBA

A. npeoenom;
B. nepeuucnenuem;
C. koauuecmeom snemenmos;
D. mowmnocmoio.
22. 3agaHue MHOXKECTBA XapaKTEPUCTUYECKUM MPEIUKATOM

A = {X|xeN, x< 100}, cumBox «|» 3aMeHAET KOMOMHAIIUIO CJIOB.........

A. ...maxux, umo...;

B. ...nesxnrouams...;
C. ...obveduname...;
D. ...kpome makux....

23.Ilopoxpaaroiast npoueaypa — 3TO OPOLUEAYPa ...........
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A. Haxoosicoenus CYMMbl dlIEMEHNT06 MHOJMHCecmeda,

B. nopoofcdaiowaﬂ 00vexmul — dnemMenmol Ol’lp@d@ﬂﬂ@MGZO MHOIHCeEcCmea,

C. Komopas 00veouHsem dnemMenmsl MHOMCECMa.

def
24. 3HaKk= O3HAYaeT........

A. no onpeoenenuio ecmo;
B. ucxkmouums,

C. ob6vedunumo,

D. pasencmeo acex.

25.I0ycte A = {1, 2; 3}. Bynean mHOXecTBa A4 €CTh MHOXECTBO

A. cocmosyee uz 6cex NOOMHONICECME MHONCeCmBa A,
B. ynusepcanvnoe;

C. cocmoAwee U3 MHoaHcecmes, Kpome nycmoco,

26.VCTaHOBUT, Kakasi U3 AByX 3amiceil BepHa, A mim B.
ALl 2vefl, 2, {1, 2},
B. {1,2)c{1,2, {12},
27. YCcTaHOBUTB, Kakas U3 AByX 3amuceii BepHa, A wm B.
A {1,2}e{l,2 {1,2,3}};
B. {1,2)c{1,2, {12 3}}.

28 Mycrs A= [-2; 1] u B=(0; 3). HaitruAUB.

1. AuB=[-2;3);
2. AuB=[-2;-1;1];
3. AuB=(-2; 3);
4. AuB=[-2;-1;0;1, 2;3).

29. Iycers A= [-2; 1] uB= (0; 3). HaittuA N B.
1. AnB=][-2;3);

2. AnB=(1;3];
3. AnB=(0;1];
4. AnB=[-1; 1].

30. A?B = {x: xe Arx¢B}. IlocraBbTe HYKHBII 3HAK.

1.\;
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2.4 ;

3.

4.~

31. «Ecnu waér moxap, TO KPBIIU MOKpBIC. JIOKIS HET, a KPBIIIU MOKPBIE» -
YCTaHOBHUTH, Kakas Jiorudeckas (popmyra BepHa:

1: (A—B)&(~A&B);
2: (AV-=B)A (A < B).

32 . I'pad, compepxaiiunii KpaTHbIe pEOpa UMEHYETCA. . ............

1: KOHEYHBIM;
2: oprpadom;
3: MmynbTUrpadom.
33 Crenenbto BepIIMHbI H/Tpada Ha3bIBAECTCS KOJHUYECTBO ..........

1: p€0ep, MHIIUACHTHBIX BEPILUHE;
2: BXoJsImuX peOep, MHIIMCHTHBIX BEPIIUHE;
3: ucxosammx péoep, MHIUACHTHBIX BEPILIUHE.

34 KaxnomMy HEOPHEHTHPOBAHHOMY Ipady KaHOHUYECKU COOTBETCTBYET. .........

1: momHeIi rpad;
2: OpHEHTHPOBAHHEIH Tpad;
3: mynbTUrpad.

35 B cereBoM rpade (ceTeBoii MOJIeNr) HAMpaBICHUS CTPEIOK OTPAXKALT ..........

1: «Bec» pédep;
2: ToCNenoBaTeNFHYI0 HyMepanuio peoep;
3: mocnenoBaTeNIbHOCTh HACTYIIIICHUS COOBITHIA.

36 Hanuume nmetens B HEKOTOPBIX BEpIIMHAX rpada BIUsIET Ha HATUYHE diliepoBa

nuKa?
1: na;
2: HeT.
37 LIuKJIOMaTHYECKOE YUCTIO IEPEBA PABHO. ... 'uvveennnn...
1. O

2: 1
3 2



2. MeToauyeckne MaTepUAaJibl, ONpeae/solue NPoueaypbl OlleHNBAHUS 3HAHUI, yMEHUH,
HABBIKOB M (MJIM) ONBITA JeSATEJIbHOCTH, XaPAKTEPU3YOUIUX ITANbI GOPMUPOBAHUS
KOMIIeTeHIIMH

2.1 Ilopsook u memoouka npoeedeHus meKyu|ezo KOHmpOoJasa U RPOMEHCYMmOUHOU ammecmayuu

Ouynag dopma oOyuyeHUs

[IpenycMoTpeHs! Clenytone BUIbl KOHTPOJIS:

- TeKYIIUH KOHTPOJIb MO KaXXJIOMY MOAYJIO — B (hOpMe MMCbMEHHOT'0 OIpoca Ui OLIEHKU
TEOPETUUYECKUX 3HAHUM;

- TeKYIIUH KOHTPOJIb TI0 KaXKJIOMY MOAYJIIO — B (hopMe HamucaHusi KOHTPOJIbHOU pabOThI
JUISL OLICHKH MPAaKTUYECKUX 3HAHUM;

- IPOMEXKYTOYHAs aTTECTallMs 10 AUCIUILTHHE — B (hopMme 3auera B 1 cemecTpe, dK3aMeHa —
BO 2 u 3 ceMecTpax

C uenpio MOBBIIIEHUS Ka4yecTBa OOYUYEHHUS 3a CUET MOOYKACHUS 00YyYaIOUINXCsl K aKTUBHOM
TeKyIerl yueOHO paboTe, YETKOTO M ONEPAaTUBHOIO KOHTPOJISI BCETO XOJa Yy4eOHOTro MmpoIiecca,
CHIDKEHHSI POJIM CITy4alHBIX M CyOBEKTHBHBIX (DAKTOPOB MPH OILICHWBAHUH YyUEOHOH AESATEIbHOCTH
oOyJaromuxcsi B 00pa3oBaTeIbHOM MPOLECCE pealn30BaHa MOAYIbHO-PEUTHHIOBAsI CUCTEMA.

[IpaBuna ee ucnonb3oBaHus nponucansl B «llonoxenun 06 MPCy.

Hab6panHnbie oOy4aromuMcsi B paMKax TEKYIIEro KOHTPOJIs Oajlibl MOTYT ObITh NIEPEBEIEHBI
B OILICHKY Ha 2K3aMeHe:

— «HEYIOBJIETBOPUTEILHO» - OT 0 10 40 OT MAaKCUMAaJIbHOTO KOJIMYECTBA OAJIIOB;

— «YyJIOBJETBOPHUTENHHOY - OT 41 10 60 MakCUMAalIbHOTO KOJIWYeCTBa OaIOB;

— «xoporio» - oT 61 70 80 MakCUMaTbHOTO KOJMYECTBA OAILIIOB;

— «omm4HO» - oT &1 10 100 MakcUMaJILHOTO KOJIU4ecTBa 0asljIoB.

HabGpanHbie 00y4aromuMcst B IpoLecce TEKYIIEro KOHTPOIIs Oaiibl IEPEBOATCS Ha 3a4eTe
B COOTBETCTBUU CO CIEAYIOICH IIKATOH:

— «He 3a4TeHo» - 0T 0 10 40 OT MaKCUMAJILHOI'O KOJIUYECTBA OAIOB;

— «3auteHo» - oT 41 no 100 MakcUMaJIbHOTO KOJIM4ECTBa OaJLIOB.

CootHoteHus 6aoB 1o 0j10kam MofyJieil mokasansl B TaOmuiie .
Tabnuna 2. Pacnpenenenue 6amioB no 610kaM MoayJel TUCHMILTUHBL «BbIcias MmareMaTuka»

Monyns(cem) [Beero 6amios Teopernueckuii 070K [IpakTrueckuii 6J10K
(MakcumalibHOE 3HaueHHe) ((MUCHhMEHHBIN OMpocC) (KOHTpOJIbHAS PabOTa)

Monyns 1(1¢)[50 20 30

Monyib 2(1c)|50 20 30

3auer 100

Monayas 1(2¢)[50 20 30

Monynb 2(2¢)|50 20 30

3auer 100

Monyib 1(3¢)[50 20 30

Monyns 2(3¢)|50 20 30

JK3aMeH 100

Pacnpenenenne GaiioB 1o  OjokaM  MOXyJiell  IMCHUIUTMHBI  JOBOJUTCS
IperoiaBaTesieM 10 00y4JaroLIXcsl B Hayasle ceMecTpa. PeMTHHT n3MeHseTcs HenpephIBHO IO Mepe
MOCTYIUICHUS ¥ 00paOOTKH HOBBIX JAHHBIX 00 yCIIEBAEMOCTH OOYYAIOUIMXCS U OTPAXKAETCS B CETH
Ounnana.

PesynbraThl TEKyIero KOHTPOJIS TOBOJSATCS 10 CBEACHUS O0YYaromUXCs Ha TOCIEIHEM
3aHATUM JI0 IPOBEACHUS MPOMEXYTOUYHON aTTeCTALNH.

Ha sx3amene/3aueTe MPOM3BOAUTCS OILEHKA TEX KOMIIETECHIINN, KOTOPHIE TOJKHBI OBITH B
TOW WA MHOM (opMe OCBOCHBI B Ipolecce u3ydeHus. Pekomennayercs (opMupoBaTh
BOMPOCHI B 3K3aMEHALMOHHBIX OWJIeTaX K 5K3aMEHy / 3a4eTy TakuM 00pa3oM, 4TOOBI
IpenoaBaTeslb CMOT OLIEHUTh BCE KOMIIETCHIIMN JaHHOW AUCLUIUINHBIL.
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2.2 Memoouka npogedeHus IK3amena é Zpynnax 3a04Hoi Gopm odyuenusn

Dk3aMeH / 3a4eT MO AUCUUIUINHE «Bpiciias maTematuka » y oOydaromuxcsl 3a04HOU
dbopmbl  00y4YeHHS TPOBOAMUTCS THUCHMEHHO MO KJIAaCCHYECKOM MeToauke. Bompock
crpynmupoBaHsl B Ounerax. B kaxmom Ounere comepxkurcs 1o 2-3  Bompoca,
CKOMIIOHOBaHHBIE TaKUM 00pa3oM, YTOOBI MPEINOo/aBaTedb CMOI OLIEHUTh BCE KOMIETEHLIUU
JTaHHOU AucuUIUINHBL. KonmndyecTBo OUIETOB JOMKHO OBITh HE MEHEe YHclia 00ydaroluxcs B
rpymre. O0yJaromuecs TOTOBST MMChbMEHHBIE OTBETHI HA BOITPOCHI.

PekoMeHnyercss ycTaHaBIMBaTh COOTBETCTBHE HaOpaHHBIX OalioB OILIGHKE IO
MATHOAIUTPHONW CHUCTEME Ha TEKYIIM MOMEHT. B TedeHme ydeOHOro mporiecca MpH YCHEITHOM
YCBOCHMH MaTepHalia oOydJarommiics MOoXeT HaOpaThb HEOOXOAMMOE KOJMYECTBO OalljIoB s
MOJIO’KUTEIBHON aTTeCTalllU 1O JUCIUIUINHE.

3. IIpomeskyTOYHAs aTTeCTALMSA

[IpomexxyTouHasi aTTecTamus MPOBOIUTCS B MEPBOM M BTOPOM cemecTpe B (popme 3adera.
3ayeT MPOBOAMUTCS MO PACHMCAHUIO B YCTHOM BHJE IO Omieram K 3aueTy. KonnyecTBo BOnmpocoB B
B Ounere — 3. IlpoBepka OTBETOB M OOBSABIEHUE PE3YJIHTATOB MPOU3BOAUTCS B J€Hb 3ayeTa.
Pe3ynbraThl arTecTanmu 3aHOCATCS B BEAOMOCTD M 3a4ETHYIO KHIDKKY 00y4aromerocs.

OOyuaromyiecss, HE TMPOLICAINIAE MPOMEKYTOYHYIO aTTECTAIMIO IO TpauKy Ceccuw,
JIOJDKHBI TMKBHIMPOBATH 3aJ0JDKEHHOCTD B YCTAaHOBJIEHHOM ITOPSI/IKE.

Cnaua w® peUeH3UpOBaHME KOHTPOJBHOM pabOTHI MPOBOJUTCA DIIEKTPOHHO HA
caiire: WWW.SKF-WOrks.ru (cu. «Ilpunosicenue 2», n.3). ByMaxxHblii 3K3eMIUTAD
KOHTPOJILHOM CTYJIEHT MPHUHOCHT Ha 3a4eT.

[TpomesxyTouHas aTTecTalys B TPEThEM CEMECTPE MPOBOAUTCS B (popMe dK3aMeHa. DK3aMeH
MIPOBOJIUTCS 110 PACIHCAHUIO MTPOMEKYTOUYHOM aTTECTAIMH B YCTHOM BHJE IO 3K3aMEHAIMOHHBIM
ouneram. KonmndectBo Bonpocos B B Omere — 3. IIpoBepka OTBETOB U OOBSIBICHHE PE3YyIHTATOB
MPOU3BOIUTCS B JICHb dK3aMeHa. Pe3ynbTaThl aTTecTaly 3aHOCSATCS B BEJOMOCTh W 3aUETHYIO
KHIDKKY 00YyYaromerocs.

OOyuaromyecss, HE MPOMIEAIINE MPOMEKYTOUHYIO ATTECTAIMIO MO TpadUKy CECCHH, IOJDKHBI
JHMKBHIUPOBATH 33JJ0JDKCHHOCTh B YCTAHOBJICHHOM IOPSIZIKE.

PesynbraTel aTTecTaniny 3aHOCATCS B BEOMOCTD M 3aUETHYIO KHI)KKY 00YyYaroImerocs.

OOyuaromyecs, He NPOIIEAIINE MPOMEKYTOUHYIO AaTTECTALMI0 MO TIpadUKy CECCUH, IOJKHBI
JMKBUIAPOBATH 33/I0JKCHHOCTD B YCTAaHOBJICHHOM TOPSIIKE.

Oo0pasen 3a4eTHOro 0mJjera

\ | ®MACCOBBIX KOMMYHUKAIMI POCCUNCKON OEJEPAIVN YV TBEPIKIAI0
\ | CeBepo-Kaskasckuii dhunan opaena Tpynosoro KpacHoro 3HaMeHH [[].o. 3a8. kaenpoii «OHII»
(benepanbHOTO TOCyJapCTBEHHOTO OF0KETHOTO 00pPa30BaTEIbHOTO Jlerncos E.A.

YUPEXICHHUS BBICIIETO 00pa30BaHUs

« » 20 1.
«MOCKOBCKHI TEXHHUYCCKHI YHUBEPCUTET CBSA3H U MHDOPMATHKID -

MUWHHUCTEPCTBO TU®POBOI'O PA3BUTH S, CBA3U
i\::}

Hamnpasnenune noarorosku: 11.03.02 MHGpoKOMMYHHUKALMOHHBbIE TEXHOJIOTMH U CHCTEMbI CBSA3H
Kypcest: 1, cemectp 1
Jucnumnvna: Beicuias mamemamuka

buier Nel

1. Onpez[eneHI/Ie TOYKH JIOKAJIBHOTO 3KCTpEMYyMa. HCO6XO,I[I/IM06 " JO0CTATOYHOC YCJIOBHC

JKCTpEMyMa.

tg(x—2)—x+2
x22—4x+4

3. Bblumcantb fl (x + 2) sin xdx

2. lim,_,,

« » 20 r. IIpodeccop kapenpsr «OHID» bepxosuu B.H.
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4. TecToBbIE 3alaHuA JIA IIPOBEACHUS OLICHKHA C(l)OpMI/IpOBaHHOCTI/I KOMIIeTeHIUi
(OIIK-1)

TecroBble 3a1aHUs MTO3BOJISIIOT OLIEHUTH YPOBEHBb chopmupoBaHHOCTH KommeteHmu OITK-1.

Ha xomnerenuuto OIIK-1 cpopmupoBano 20 TeCTOBBIX 3aAaHUH.

3anaHus pacrpenenaeHsl N0 0J0KaM B COOTBETCTBUU C YPOBHEM CIIOKHOCTH. Kax bl 010k
COJIEP’)KUT HOMEP 3aJaHMsl, U TEKCT 3aJaHMsl.

bazoBblil ypoBeHb coaepxkUT npumepHo 50 % 3agaHuil.

On Qopmupyercss U3 3aaHuil ¢ BBIOOPOM OJHOTO MM HECKOJIBKHX BEPHBIX OTBETOB M3
MPEUIOKEHHBIX WJIM BOCIPOMU3BEACHUS (PAKTHUECKOTO Marepuaia (TepMHHOJIOTHS, (DAKTHI,
KJaccuukanus, mapaMmerpsl U ap.);

[ToBbIlIEHHBIN YPOBEHB B CpeHEM cocTaBisgeT 35 % 3anaHuil.

B Hem wucnone3yrorcs 3ajaHMsl Ha  CONOCTaBICHHME, CpPAaBHEHUE, YCTAHOBJICHHE
MOCJIEZIOBATEIBbHOCTH;

BpICOKMi1 YPOBEHB B CpEIHEM COCTABIAIOT — 15 % 3amaHuil.

B 3agaHuu MCnoOnb3yrOTCS: pPELIEHUS HETUIOBBIX 3a7ad, aJlrOpPUTMBI, JI0KA3aTEIbCTBA,
3aJJaHus C pa3BEPHYTbIM OTBETOM — OINpPENEICHUs, NEepeuyuciIeHrue, H300paKEHUE CXEMBI,
CTPYKTYpPHI U Jp.

KonuyecTBo 3amanuii mo kaxkaod kommneTeHuuu paBHO 20 3a kaxnablii cemectp. Beero 30
3alaHuM.

OnVMH KOMIUIEKT TECTOBBIX BOIIPOCOB C YKa3aHUEM IPaBUIIBHBIX OTBETOB XPAHUTCS Y
3aBeayromero kageapoit, Apyroi KOMIUIEKT — Y PENoIaBaTelsl, BEAYIIEro JUCIUTUIAHY.

OIIK-1. CnocoGeH HUCNOJb30BATh MOJIOMKEHHS, 3aKOHbI U METO/bl €CTeCTBEHHBIX HAyK U
MaTeMAaTHUKH JJIsl pellleHusl 32124 TeXHOJIOTMYeCKOil 1eATeJTbHOCTH

1 cemecTp

BJIOK A (6a30BbIif ypoBeHb) — 3agaHue C BBIOOPOM OJHOTO MM HECKOJIBKUX BEPHBIX
OTBETOB M3 MPEATIOKECHHBIX
IIpouumaiime mexcm u gvlbepume 0OUH UTU HECKONLKO NPAGUTILHBIX OMEENO8

Ne | Imcummiiuna TexcTnl 3agannii

1 b1.0.04 IlepBblii 3amMedaTe/bHBIN NpegeT nMeeT BUA:
. sinx
Briciias maremaTnka 1) llmx—>xo Mmx _1q
. sinx
2) limy_—=1
X

3) lim,,, == =1

2 b1.0.04 . 2x3+3x%-6x

lim, ,,————— paBen:
Beiciiast MatemMaTuka 2% 433 7518 P
1)
2)0
1
3) >
3 b1.0.04 BbISICHHTB, KaKHe U3 MepevyucaeHHbIX (GYHKIMIl SABJISIOTCS (GECKOHEYHO MAJBIMHU
Briciias matematuka | mpu x — 0:
1)y=-
y X
)y ==x'°
X
3y = sin~
4) y = cos 2x
4 b1.0.04 DyHKIUS HA3bIBAETCSl HeMPePbLIBHOM B TOYKe Xo, €CJIN:

Beicias matematuka | 1) Ona uMeeT KOHEUHBIN Tpeaes pu X — X

2) beckoHeYHO MaJIOMy MIPHUPALICHUIO aPTyMEHTa COOTBETCTBYET OECKOHEYHO OO0IIBIIOe
npupamneHue QyHKIUU

3) OHa orpaHuyeHa ¥ ONpe/IeIeHa B TOUKE X

4) limy,, f () = f (%)

5 | B1.0.04 Hyctsb f(x) = vVx - In%x. Toraa f'(1) paBusiercs::
Bricinas maremaruka 1) -2 2)0 3) 15 4)1

101




6 b1.0.04 Mycth S(t) = —2t? + 5t — 7 — 3aK0H ABHKEHHS] MATEPUATLHOH TOYKH, TOrAa
Bricinas MaTemMaTvka | MrHOBEHHAs CKOPOCTH IBHKEHHUN B TOuKe ty = 1 paBHsieTcs:

1)0 2) 1 3): 4)2
7 b1.0.04 Mycrts S(t) = 2t? + 3t — 1 — 3aK0H ABH/KEHHS] MATEPUAILHOH TOYKH, TOrAa
Bricinas MmaTtemaTnka | MrHOBEHHOE YCKOpPEHHe IBHKEHUs B TOUKe t) = 2 paBHSETCS:
1) 0 2)1 3)7 4) 4

8 b1.0.04

o 0z,
Puznyecknii CMBICT —.
Bricmias MaTeMaTHKa ox

1) HamOombIIIasi CKOPOCTh U3MEHEHHS (HYHKIIHU
2) yrioBoi K03 (QUITHEHT KacaTeIbHOM IIOCKOCTH
3) ckopocTh M3MeHeHus QyHKIUK B HanpaieHun ocu Ox

9 b1.0.04 Bexrtop graduly, nokasbiaer:

Bricmas matematnka | 1) yekopenue pyHkimm B Touke M,

2) BeMMYUHY HaHOOJIBIIETO pocTa GYHKIMU B TouKe M,

3) HampaBleHHE HaHOOJIBIIEro pocta GpyHKIWH B TOUKe M,

10 | b1.0.04 Junddepenuuan nepsoro nopsinka pynkuun z = f(x,y) nmeer BUA:
Bricmasg maremarnka 1) dz = 0z dx + 9z dy
a [i5%

0z 0z
2)dz = de +$dy + a-Ax + B-Ay

0z, 0z .
3)dz = P + 5
b1.0.04
BeIcinas maremaruka
BJIOK b (mnoBblieHHBIH ypoBEeHb) — 3aJaHHE 3aKpbITOrO THUIA Ha YCTAaHOBJIECHHE

COOTBCTCTBHA
HHcmpyKL;u;z: Hpouumaﬁme meKkcm u ycmarhosunie coonmeemcecmeue

Ne | lucuunjimHa TexcThl 3apaHnii

11 | B1.0.04 IIpu BeIYMC/IEHNH CIeTYIOLIUX MPeaeIoB
Beicnias maremarnka i 5x5 —2x+1
M—7z 4,

1) LLL L

NG

2) lem x? -81
lim (@+tg5x)™*
) X—0

4)limy o (VxZ +3x + 1 — VxZ + x + 2)

BO3HMKAIOT HEONPE/IeIeHHOCTH:
A) (/) , B) (0 - ), B) (0/0) I') (1)*

12 | 51.0.04 IIpousBoaHbie ciaenyomux GyHKIU
Bricmasg maremarnka 1) x™ 2) sinx 3)lnx 4) arctgx

Boruncasirorest mo gpopmyJiam:
A) cosx B)% B) !

1+x2

I nx™1

102




13 | b1.0.04 YcTraHoBHTE COOTBETCTBHE MeKIY rpadpukoM GyHKIHHN U THIIOM TOYKH Pa3phiBa;
BeIcinas maremaruka
I'paduku QyHKITHI:
i |
i |
: i
1 1 -
i X T
» ! i
=X % bl i
Puc.1 puc.2 puc.3
TOYKH pa3phiBa:
A) yctpannMmelii;  B) pa3psi nmepBoro pona; B) paspsiB BTOoporo pona
14 | b1.0.04 YcTraHoBHTE COOTBETCTBHE MeKAY (PyHKIUAMM M MX NPOM3BOIHBIMH:
Bricmias matemarnka 1)y = e ) 2x
Y 1+x4
2) y = sin(5x + 1) B) 3e3*
3)y = arctgx? B) 5cos(5x + 1)
BJIOK b (noBblieHHBIH ypoBeHb) — 3aJaHue 3aKpbITOrO THUIA HA YCTAHOBJICHUE
IOCIC€10BATCIIBHOCTH
Uncmpyxyus: [lpouumatime mekcm u ycmanosume npaguibHy0 NOCi1e008amenbHOCHb
Ne | lucumminHa TekcThl 3agaHNl
15 | B1.0.04 Yrto6bl Hecse0BaTh QYHKIMIO HA SKCTPeMyM GyHKIMIO f(X) Hy»XKHO:
Bricmas 1) ITpupaBHATH IPOU3BOJHYIO HYIIIO
MareMarHhKa
2) Hanectu To4kH, rie NPOU3BOAHAS paBHA HYIIIO H/WIIH HE CYILECTBYET HA YHCIOBYIO OCh
3) Haiftu mpou3BOgHYIO
4) UccnenoBath 3HaK MPOU3BOAHON B KaXKIOM IOJTYYCHHOM UHTEpBAJe
5) CaenaTb BBIBOJ O HATMYHUHU (OTCYTCTBUH DKCTPEMyMa)

16 | B1.0.04 PacnoJsioskure cienyronue NOHATUS B MOPS/AKE YCHIIEHUS] CBOMCTB QyHKIUM:
Boicmas 1) Hempepsia6octs  2) Tubdepenunpyemocts 3) CyrecTBoBaHME Mpeaena
MareMaTHKa

17 | B1.0.04 Pacnonosxurte npegensl B nopsiike yObIBaHUS MX 3HAYCHMIL:

Bricmas . 2x3+3x2-6x

MareMaTHKa D im0 =

4x°—7x+8

. 2x3+3x%-6x
2) limysco 4x5-7x+8

. 2x8+3x2-6x
3) limy o 5x3-7x+8

BJIOK B (BbICOKHIT ypOBEHb) — 3a1aHe OTKPBITOTO THIIA C PAa3BEPHYTHIM OTBETOM
Hncmpyxkyus: Ipouumatime mexcm u 3anuwiume 000CHOBAHHbIL OMEem

Ne | lucuumnjimHa TexkcTsl 3agaHnii

18 | 1.0.04 3aBepmuTe ¢pasy:

Bericias maremaruka OKBHBAJIEHTHOCTh JIBYX OECKOHEUHO MaJbIX (DYHKLHUH IIPU X — X 03HAYAET, 4TO
npernen uX OTHOLICHUS paBeH

19 | b1.0.04 3aBepmuTe ¢pasy:

Bericias maremarnka Oyukuus f(X) Ha3bpIBACTCS HEMPEPHIBHOM B TOUKE X, HA A3bIKE MPUPALLICHUSI, CCITH
0ECKOHEYHO MATOMYy IPHPAILCHUIO apryMeHTa
COOTBETCTBYET
20 | B1.0.04 3aBepmmuTe ¢pa3y:
Bpiciiast Mmaremaruka [Mox nuddepenmanom Gynkun f(x) moHUMaeTcs
npupaiieHus GyHKIHH, JUHEHHAs OTHOCUTEIBHO NPUPAILCHNS] apTyMeHTa.
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OIIK-1. CnocoGeH uCNOJb30BATh MOJIOMKEHHS, 3aKOHbI U METOJbl €CTeCTBEHHBIX HAYK U
MaTeMAaTHUKH /JIsl pellleHusl 32124 UHKeHEPHOM 1esiTeJIbHOCTH

2 cemecTp

BJIOK A (6Ga30Bblii ypoBeHb) — 3agaHue C BHIOOPOM OIHOTO HJIM HECKOJBKHX BEPHBIX
OTBCTOB M3 MMPCATTOKCHHBIX
Hucmpyrkyus no mecmam bnoka A: Ilpouumatime mexcm u vibepume 0OUH Uil HECKOIbKO
NPAUNILHBIX OMBENMOo8

Ne | Tucuuniaunna TekcTbl 3a1aHuiI
1 b1.0.04 L2 B .
e - j u(x)d(v(x)) = xv(x) -3 j sinxd (u(x)) o
MareMaTrka 0 v(X) =sinx
2) V(Xx) =-3sin x
3) v(x) =3sin x
2 VX =x*
2 b1.0.04 TepBoodpasubiMu Gpynkuun 3x% — 2x + 1 siBasOTCA:
Bricias 1) 6x -2
MareMarHiKa 3 5
2) 3x" - 2x
32
3) X —x"tx-5
4) X —xtratl
T2
5y x —x tx
3 b1.0.04 Ecau F(x) — nepBoo6pa3uas ans f(x), To onpeaejeHHbI HHTErpaa no orpe3ky [a,b]
Beicias paBeH:
MareMaTHKa 1) Fa)-F(b)
2) f(a)-f(b)
3) F(b)-F(a)
4 b1.0.04 Hurerpansnoii cymmoii nist Z = f(x,y) B odnacru D siBisiercs:
Bricmas n
1 - A
MaTeMaTHKa ) ’;l_lf(é") i
2) k=1 f((:k' Uk)ASk
3) ZI?::L f(gkl ﬂk)ASk
5 b1.0.04 Inomans niiockoii 06aactu D Beuucasercs no opmy.ae:
Bricmas
MareMaruka 1) ffn f(x, y)dxdy
2) [f, dxdy
3) [, r*drde
6 b1.0.04 ®@opmy.ia 3aMeHbI IepeMeHHbIX B MOJISIPHBIX KOOPAUHATAX HMeEeT BUJ
Bricmas
MaTreMaTHKa [y FCGey)dxdy =
1) Jf, f(rsing,rcos ) drde
2) [f, f(rcoso, sing)drde
3) Jf, f(rcose,rsing)rdrde
7 gl.0.04 @opMyJIbI JIs PATHYCa CXOAUMOCTH CTENEHHOT0 psaaa Y., —o A, X" UMET BUI
BICIIIaA . an+1 . n
MareMaTruKa 1) limy oo | an | 2) limpsco V| an|
. an . 1
3) lim,,_,e | — | 4) lim,,_, o Tl
8 b1.0.04 Mpusnak Jleiibnuna yreepsaaaet, 4o psa Yo ,(—1)""1 - U, exogures, eciu:
Beicinas 1) lim,,,0 U, = 0
MareMarHhKa

2) limy o0 22 < 1
n

3) lim, oo Uy, = 0,U,, < Uyyq
N lim, o, U, =0, U, > Upyy
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9 b1.0.04 Psan ®@ypoe st HeuéTHo# ¢pynkuun f(x) na unrepane (—I, 1) umeer Bua:
Bricmas
MaTreMaTruKa 1) % + 3% a, cos g
2) % + Y1 by sin n—’;x
3) Y (a, cos # +b, sin#
4) Xvo by sin =
10 | b1.0.04 Ecan f(x) yétHas Ha uaTepBane (-L1), To B eé psane @ypbe Ko3(puIMeHTHI:
Bricmas
MaTeMaTHKa 1) an=0,n=0,1,...
2) an=0,n=1,2,...
3) bn=0,n=1,2,...
4)an=b n,n=12,...

BJIOK b (moBbIlIeHHBIN YPOBEHB) — 3a/IlaHNUE 3aKPBITOTO TUTIA HA YCTAHOBIICHHE
COOTBECTCTBUA
Huempyxyusa: Ipouumatime mexcm u ycmanosume cOomsemcmeaue

Ne | JIncuunimHa TexcTbl 3agaHuil
11 | b1.0.04 Jlns uarerpana [ R(sin x, cos x)dx ycTaHOBHTE CBSI3b MEXKIY CBOiiCTBAMH
Bricias NMOABIHTErpPaJibHON PYHKIMH U COOTBETCTBYIOIIUMH NMOACTAHOBKAMM:
MaTeMaTHKa 1) R(sinx, — cosx) = —R(sin x, cos x)
2) R(—sinx, cosx) = —R(sin x, cos x)
3) R(—sinx, —cosx) = R(sinx, cosx)
A)tgx =t
B)cosx =t
B)sinx =t
12 | b1.0.04 YcTraHoBHTE COOTBETCTBHE MKy HeolpeaeJeHHbIMI HHTerpajaMu u ux
Bricmas nepBoospPa3HLIMM:
MaTeMaTHKa
1) [ x"dx
dx
3N
3) [ sinxdx
dx
4) fa2+x2
A)—cosx+C
xn+1
b) +C
s
B) —arctg -+ C
I') In|x|+C
13 | b1.0.04 YcTaHoBHTE COOTHOIIEHHE MKy ONpeieeHHbIMH HHTErPajJaMu U UX
Brrcias reoMeTPUYECKHM CMBICJIOM:
MareMaTHhkKa

1) [ y(x)dx
2) f y?(x)dx

3)2rm faby(x). ’1 + (y’(x))zdx
4) f:\/(x’(t))z +(y'(0)) de

A) nnmHa 1yTu

b) o6bem Tena BpameHus BOKpyT ocu Ox

B) momaapr KpUBONIMHEHHOW Tpanenuu

I') myonaap MOBEPXHOCTH BpalleHus BOKpYT ocu Ox
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14 | b1.0.04 YcTraHOBHTE COOTBETCTBHSI MKy HeCOOCTBEHHBIMH MHTErPaJIaMH M MX
Beicmas onpegeaIeHUsIMH:
MaTeMaTHKa +0 . B
1 A) limg-- x)dx
a
a . A
2) J‘ f(x)dx E) 11mA—>+00 fa f(‘x)d‘x
—00
+00 . a
3) J. f(x)dx B) llmA—>—OO fA f(x)dx
—00
BJIOK b (moBbllieHHBI YypOBEeHb) — 3aJaHWE 3aKpbHITOTO THIIA HA YCTAHOBJIICHHE
I10CJIEA0OBATCIIbHOCTH
Hnempyryusa: Ipoyumatime mexcm u ycmanosume npasuibHy0 NOC1e008AmMelbHOCb
Ne | ImcuuiinHa TekcThbl 3a0aHMI
b1.0.04 BbIuHc/IHMTE HHTErPaJibl H PACMOJIOKHTE OTBETHI B MOPSIIKE BO3PACTAHMS:
1
Beicias 1) fo x2 dx
MaTeMaTHKa e
15 2) JZcos2xdx
edx
3) I, —
b1.0.04 YcTraHoBHTE NPABWIBHYIO MOCTIEI0BATEIbHOCTH CIeIYIOLIUX PSIAOB MO CTEMEHH X
Bricmras CXO0IMMOCTB B CJIeAYIOIEeM MOPSIAKE: PACXOOUMCA; CXOOUMCA; CXOOUMCA ADCONIOMHO;
MareéMaTruka €X00umCca ycnoeno:
oo (_1)n,3n
1) Zn:l 5n
16 o (D7
2) Zn=1 n
o 3n%+4
3) Zn=1 100n-7
4) £, O)n
b1.0.04 BbrunciauTe paanychbl CXOAMMOCTH CJIEAYIOIIHUX CTENEHHBIX PS/I0OB U PACHOJIOKUTE
Beicuast WX 3HAYEHHS B MOPSIIKE YOLIBAHHUS
17 | maremaruka . n n o X" o x™
DEL 10"+ D" DTS )T
BJIOK B (BbIcOKMI ypOBEHB) — 3a1aHUE OTKPHITOIO THUIIA C Pa3BEPHYTHIM OTBETOM
Hnempyxkyus: Ipouumatime mexcm u 3anuwiume 0O0CHOBAHHbIL OMEem
Ne | JIncuunimHa TexcThbl 3aaHNl
18 | 51.0.04 Bruminre npomnyiieHHoe CJIOBO:
Bricmias maremaruka | Oyukius F(X), anddepermupyemas Ha MHOKeCTBE X, Ha3pIBACTCS
st pyukuun f(x), ecu BoimonHsieTcs paBeHetBo F'(x) = f(x).
19 | B1.0.04 Bnumure nponyuieHHoe CJI0BOCOYETaHHE:
Beicinast MaTeMaTHka | 3HAKOIIEPEeMEHHBIH PsJl Ha3bIBAETCs ADCOIOTHO CXOMSIIMMCS, €CIIA CXOIUTCS PAA,
COCTABJICHHBIH 13 €ro YICHOB.
20 | B1.0.04 BnunmuTe nponyunieHHoe cJI0BOCOYETaHHE:
Bricmias maremaruka Psin HaspIBaeTCA CXOAAIIMMCS, €CIIH CyHIIeCTByeT
HOCIIEJOBATEILHOCTH €TI0 YaCTHYHBIX CyMM.

Cemectp 3

BJIOK A (6a30Bblif ypoBeHb) — 3aJaHue ¢ BBIOOPOM OJHOTO WJIM HECKOJBKHX BEPHBIX
OTBETOB M3 MPETIOKECHHBIX
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Huempyxkyus no mecmam bnoka A: Ilpouumatime mexkcm u evibepume 0OUH UNU HECKOIbKO
NPAGUNLHBIX 0NEEmMOo8

Ne

Jlucuunianaa

TekcTbl 3aHaHul

1

b1.0.04
Bericias maremaruka

Cpenu nepedncyieHHbIX Tu(PepeHIMaTbLHBIX YPaBHEHH YPABHEHHIMH EPBOT0
nmopsiiKa siBJIAIOTCH:

1)x3y'+8y—x+5=0

2) ny” +xy"+y=0

3) y2 o ~+x=0

4)xy +xyy +x2=y

b1.0.04
Bericias maremaruka

O0mMMH  pelieHusIMH  JIMHEHHOro aAu((PepeHuuaTbLHOr0  ypaBHeHHS €
MOCTOSIHHBIMU KO3 (UIIMEHTAMH U XapaKTepucTudecKkumu xopusimu kq = k, =
2, k3 =1 saBasiorcs:

1)y = C,e?* + Cye”

2)y = (C; + Cyx)sin2x + (C5 + Cyx)cos2x + Cgsinx + Cycosx

3)y = C;sin2x + C,cos2x + Cysinx + C4cosx

4)y = (C; + Cx)e? + Cze*

b1.0.04
Bricmasg maremarnka

JAuddepeHnnaibHbIM ypaBHEHHEM Ha3bIBaeTCs yPaBHEHHE, B KOTOpOe:
1) Hem3BecTHast PYHKIMS BXOAUT MOA 3HAK MPOU3BOIHOMN

2) HensBecTHas! PyHKLUS BXOJUT I10]] 3HAK CyMMBI

3) HeusBecTHAsE QDYHKIMSL BXOUT MO 3HAK HHTErpaia

b1.0.04
Bricmasg maremarnka

Eciau KOpHH XapaKTepHUCTHYECKOr0 YPaBHEHUs NeWCTBHTEIbHbIE W Pa3INYHbIE,
TO:

l) yno(x) =(C; + sz)ekx

2) Yoo (x) = e**(Cycosfx + Cysinfix)

3) Yoo (x) = Cleklx + Czekzx

b1.0.04
Bricmasg maremarnka

OoummM  pemienneM  au¢dpepeHIHATBHOTO
Ha3bIBaETCH:

1) ¢yHKIML, KOTOpas MpH TOACTAHOBKE B ypaBHEHHE oOpamiaeT €ro B BEpHOE
PaBEHCTBO

2) muddepenumpyemas GyHKUUS, KOTOpasi P TOJICTAHOBKE B ypaBHEHHE oOpaiiaer
€ro B BEPHOE PaBEHCTBO

3) dyuxuus y=¢@(x, C), C — mocTosiHHas, KOTOpas sBJISAETCS penieHneM mpu Jito6oii C u
Juisl TFOOBIX HauyaJIbHBIX YCJIOBHM HalleTCs COOTBETCTBYIOMIasl rmocrosiHHas C;, Takas
uto y=¢(x, C;) OyIeT YIOBIETBOPSTH 3TOMY HAYAIHHOMY YCIOBHIO

YPaBHEHHsI T1epPBOro IOPSAKA

b1.0.04
Bricmas maremarnka

Oyukiys f(z) oqHo3HauHas u guddepeHIpyemMast B Kaxaoi Touke obmact D
Ha3bIBACTCS

1) rapMoHUYECKOI

2) HeTpepHIBHOI

3) aHaTUTUYECKOI

4) unTerpupyemon

b1.0.04
Bericias maremaruka

O6uiee pemenne ypapHenus y'' = cos2x + 5e3*

1)y=C +Cx+ C3e3x + sin2x
2)y = Clx+Cz+ S 3% — ﬂ
Ny=C+Cx+ e3x + cost
4)y = Cyx + C, + 453% 4 2222

HMEET BU:

b1.0.04

Briciias maremaTnka

YpaBHenune y' — ——tg ABJISIETCH:

1) nuHeiHBIM HGO,IIHOpO,IIHBIM nmudepeHInaIbHbEIM ypaBHEHHEM |-0T0 mopsaka
2) onHOpOIHBIM Au(depeHIInaTbHBIM YPABHEHUEM

3) ypaBHEHHEM C PA3ACIIAIONIMMUCS TIEPEMEHHBIMU

4) ypaBHennem bepnymiu

b1.0.04

Briciias maremaTnka

KommuiekcHoe ynciao 1 + i MOKHO NMpeaCTABUTH B BHJIE:
i3

1)V2ez
2) \/_(cosz+isin%)
3) \/7(cos%7r + isin%)

4) \/fe%

107




10 gl 0.04 BriOepuTe BepHbIe YTBep KIEHHUS:
BICIIast MAaTeMaTHKa DRes[f(2), 0] = a_y;
2) BBIYET B KOHEYHOH YCTpaHMMOI1 0c000# Touke paBeH 0
3) ocHOBHAs TeOpeMa TEOPUH BHIYETOB YTBEP)KIACT
Jo f(@)dz = 2mi-3}_, Res[f (2), z],
I Zj,— U30JIMPOBaHHBIC 0CO0bIC TOUKH f (z), momasiuue BHYTPS C;
4) [,pf@dz = [, f(2)dz
BJIOK b (noBbllIeHHBI YpOBEHb) — 3ajJaHue 3aKphITOrO THUIAa HA YCTaHOBJIECHUE
COOTBCTCTBUA
HHcmpyKuuﬂ: Hpoqumaﬁme mexKkcm u ycmaHhosume coomeemcmeue
Ne | JlucuumjinHa TekcThl 3a0aHUI
11 | 1.0.04 JlaHbI 2 KOMIUIEKCHBIX yncaa zq = 12 + 5i u z, = 3 — 4i. YcranoBure
Beicinasi MaTemMaTnka | cooTBeTCTBHE MEKIY ONEPAUMAMH HA/ JAHHBIMH YHCIAMH M Pe3yJIbTATAMH HX
BBIYMCJIEHUS.
Dz + 2z,
2)zy — 2,
3)z12,
A)9 +9i
B) 15+
B) 56 — 33i
12 | B1.0.04 YcTraHOBHTE COOTBETCTBHE MKy NMPUBEAEHHBIMHU JUHEHHBIMU OAHOPOAHBIMH
Beicinast Maremarnka | audypepeHUHATLHBIME YPABHEHHSIMU U UX OOLIMMH PeLICHUSIMH:
)y"+4y=0
2)y"+9y"'=0
3) ylll +yll — 0
U MX O0LIMMH pelIeHUsIMU:
A) y = Cl + Cze_gx
B) y = C1 + C2X + C3e_x
B) y = Cycos2x + C,sin2x
13 | b1.0.04 YcTaHOBHTE COOTBETCTBHE Me:XKTY PYHKIUSIMH KOMILICKCHOTO IIEPEMEHHOI0 U
Bbicinas MaremMaTnka | ¢popmysiaMu 1S UX BHIYHCJIEHUS:
2 elZz_p—iz
1) e A) Y
2) sinz B) e*(cosy + isiny)
3) Lnz B) In|z| + iargz + 2mki
4) shz I %
14 | B1.0.04 YcraHoBHUTE COOTBETCTBHE MEKIY KOMILIEKCHBIM YHCJIOM H €ro MOIyJIeM:
Briciiast Mmatemaruka 1)3—4i A)5
2) V3 +i B) 3
3)—1—+8i B)2
4)5+12i 13
BJIOK b (noBblleHHBIN YPOBEHB) — 3aaHUE 3aKPHITOIO TUIIA HA YCTAHOBJICHHUE
IIOCJICA0BATCIIbHOCTH

Hnempyxyusa: IHpouumatime mexcm u ycmaHosume npaguibHy0 NoC1e008amelbHOCHb

\ Ne \ JAucumiuinea

\ TexcThbl 322N
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15 | b1.0.04 CocTaBbTe NPaBUILHYIO N10CJIEA0BATEIbHOCTh THIOB JH((epeHnanbHbIX
Beiciias maTemMartika | ypaBHeHHid.
1) y'(4x — 5y) = 2x + 3y
2) vy’ +x% (sinx)3y = y3ctgx
3) 2x—y+3x¥)dx+ By?*—2y—x)dy =0
4) (1 —3y)xdy + (x? + 1)cosydx =0
OTBeTHI PACHOJI0KHTH B CJIeIYIOLIEM NOpsKe:
- C pa3zeIIIOIUMHUCS TTePEMEHHBIMH
- B ONHBIX Au(depeHranax
- OZIHOPOJHOE
- bepnymu
16 | b1.0.04 H3BecTHO, YTO Mpeae GYHKUUU NPH Z — Zg MOKET PABHATHCS HUCTY,
Bpriciias MaTeMartuka | geckoneunocmu unu ne cyuecmeosams. Pacmosioxure B IpaBHILHOI
10CJ1eA0BATeIbHOCTH THIIBI 0CO00 TOUKH Z(:
1) cymecTBeHHO 0cO0as
2) ycTpaHHMast
3) moioc
17 | b1.0.04 OCHOBHBIMH NOHATHSIMU B TEOPHH TOJIS SABJISIIOTCH 2pAOuUeHm, HPOU3800HAS NO
Beicmias maremaruka Hanpaenenuio, ousepzenyusa u pomop. PaccraBbre cieayloniue onpenenaeHus B
COOTBETCTBYIOLIEM MOPSIKe:
1) TnoKa3pIBacT HANPaBICHUE HAUOOJBIIETO POCTA MOJIS
2) TOKa3bIBaCT CKOPOCTh W3MEHEHHWE (YHKIMH B JOOOM  3aJ1aHHOM
HaIpaBJICHUH
3) xapakTepusyeT MaKCHMAaJIbHYIO BPALIATEIbHYIO CIIOCOOHOCTH MO
4) IUIOTHOCTh HCTOYHHKOB MOJISI
BJIOK B (BbIcOKMI ypOBEHB) — 3a1aHHE OTKPHITOIO THUIIA C Pa3BEPHYTHIM OTBETOM
Hnempyxkyus: Ipouumatime mexcm u 3anuwiume 000CHOBAHHbIL OMEem
Ne | JlucuuniamHa TekcTbl 3a1aHUiI
18 | B1.0.04 3aBepuTe ppa3sy:
Bbriciias MmaTemaruka | Dro KpuBas, KacaTelbHasi K KOTOPOH B KaX/I0i TOUKE COBMAJacT C HAMPABICHHEM
BEKTOPHOTO IIOJISL B 3TOM TOYKE — 3TO JIMHYSL
19 | b1.0.04 Teopema o MoJIHOM CyMMe BBIUETOB YTBEP)KAAET, YTO
Bricmias MaTeMaTHKa R Res[f(2),z,] + Res[f(z), 0] =__
OTBeT 3anMIINTE YHCIOM.
20 | b1.0.04 Bnummure nponyuneHHoe CJI0BO:

Briciias maremaTnka

O6mee pemenue JIOAY n-ro mopsiaka ecTh JIMHEHHAS KOMOUHAITHS N
HE3aBHCUMBIX YaCTHBIX PEIICHUI 3TOr0 YpaBHEHHUSI.

MeTtoauka npoBeaeHHs1 TeCTHPOBAHUSA
MakcumManbHOE BpeMS BBIIOIHEHUA TecTa - 60 MUHYT.
KonnyecTBO TECTOBEIX 3a1aHUi B TecTe HE MeHee 20 .
Jnist mpoBeeHUsT KOHTPOJIST OCTaTOYHBIX 3HAHUM KOMIbIOTEp (hOPMUPYET B ClydailHOM
nopsigke 60 TeCTOBBIX 3aTaHUH.
[Ipu npox0oXkIeHUHN TECTOBOTO KOHTPOJIS 3HAHUN 00y4JaloOUIHiAcs JOIHKEH BBIOpAaTh OJIMH
WJIM HECKOJIBKO MPABWIBHBIX OTBETOB B KaXKJIOM TECTOBOM 3a/IaHHH.
B caywae mpaBuwibHOrOo orBeta Ha 17 um Oomee TectoBbix 3amanuii (81-100%
MPAaBWIBHBIX OTBETOB) OOyYaroIIMKCS MOATBEPKIAeT OCBOCHHWE KOMIIETEHIIMM C ypOBHEM
«otnuyHo». [lpm orBere Ha 13-16 TectoBbIX 3amanuii (61-80% npaBUIBHBIX OTBETOB)
00yyJaronuiics MoATBEPKIACT OCBOCHHE KOMIIETEHIIUN ¢ YPOBHEM «Xopotioy. [Ipu oTBeTe Ha
9-12 rtecroBeix 3amanuii (41-60% TpPaBUIBHBIX OTBETOB) OOYYAIOUIUIICS MOATBEPIKIACT
OCBOCHHE KOMIIETEHIIMH C YpPOBHEM «YJIOBJIETBOpUTENbHO». IIpn oTBeTe mMeHee ueM Ha 9
TtecToBbIX 3amaHuii (0-40% mpaBWIBHBIX OTBETOB) OOYYAIOIIMICS HE MOATBEPKIACT
HEOOXOUMBIN YPOBEHb 3HAHUI U OLICHUBAETCS «HEYIOBIETBOPUTEIHHOY.
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Kputepun oneHuBanus oTBeToB Ha TecToBbIe 3a1anus OIIK-1

Howmep YkazaHus no oueHUBAHUIO Pe3ynbTar oneHuBaHus

3adaHuA (6anm>1, HOHy‘IeHHBIe 3a BBIITOJIHCHUC
3aJIaHMsI/XapaKTePUCTHKA MPaBUILHOCTH
OTBETA)

3amanms 1-10 |3aganmss ¢ BeIOOpom  omHoro  wiau | CoBmaaeHue C BEPHBIM OTBETOM

HECKOJIBKUX  BEpHBIX  OTBETOB W3
NPEJIOKEHHBIX CUUTACTCS BEPHBIM, ECIIH
NpaBUIBHO YyKazaHa uu¢ppa wid mudpsl,
O3HAYAIOIINE BEPHbBIC OTBETHI.

oleHHBaeTcs 1 6amiom;
HEBEPHBIH OTBET WJHU €ro oTrcyrcTBue - 0
0aios.

3aI[aHI/I$I 3aI[aHI/I$I 3aKPBITOTO THIIA HA YCTAHOBJICHUC ITonuoe COBIMaACHUC C BCPHBIM OTBCTOM
11-14 COOTBETCTBHUSl CYHMTACTCS BEPHBIM, €CJIH |OlleHWBaeTcsl | OamioM; HEBEPHBIH OTBET
[IPaBUIILHO YCTaHOBJICHBI BCE | WJIM €ro OTCyTcTBHE - () GayoB.
COOTBETCTBUS  (MO3UIMH W3  OJHOTO
cTonOma  BEpHO  COMOCTABJICHBI  C
TTO3HUIIMSIMU APYTOTO)
3aI[aHI/I$I 3aI[aHI/I$I 3aKPBITOTO THIIA HA YCTAHOBJICHUC ITonuoe COBIMaACHUC C BCPHBIM OTBCTOM
15-17 MOCJICIOBATEIILHOCTH CYMTAETCS] BEPHBIM, | OLICHUBAETCS | OamoMm; €ciM JOMyIIeHBI
eciau [IPaBUILHO yKa3zaHa BCS | OIIMOKH WJIM OTBET OTCYTCTBYeT- ) OaoB.
TOCJIeIOBATEILHOCTh TGP
3anaHus 3ajaHue OTKPBHITOrO THMA C pa3BepHYTHIM |[lomHBIH NpaBUIBHBIM OTBET Ha 3aJaHHE
18-20 OTBETOM CYHMTACTCS BEPHBIM, €CJIM OTBET |oneHuBaercss 1 Oamiom. Ecou B oTBere

COBIMMAAaCT € 3TAJIOHHBIM IO COACPKAHUIO
" IIOJIHOTE.

UCIIONIB3YIOTCS MepPEUHCIICHHUS, TO
Pa3IMYHBIN MOPSI0K cJIeIOBAHUS
MpPaBUJIBHBIX OTBETOB B IMEPEUYUCICHUH HE
CUHTAETCS OIIMOKOM.

Ecnu nmomymiena ommbka, OTBET HE TOJTHBIH,
HEeMPaBUIILHBIN WM OTCYTCTBYET - () 0asioB.

MeTtoauka npoBeaeHUs TECTUPOBAHUS

MaxkcruManabHO€E BpeMsl BBIIIOJIHEHUS TecTa - 60 MUHYT.

KomanyecTBO TeCcTOBBIX 3aanuil B Tecte He MeHee 20 .

JlJiss TIpoBeleHUsT KOHTPOJISI OCTAaTOYHBIX 3HAHUN KOMIBIOTEp (DOpMHpYeT B CIydalHOM
nopsiike 60 TECTOBBIX 3a/1aHUM.

[Ipu mpox0KI€HUH TECTOBOTO KOHTPOJISI 3HAHUN 00YUaIOIIUNACS T0OJKEH BBIOpaTh OJUH WU
HECKOJIbKO MPaBUJIbHBIX OTBETOB B Ka)KJIOM TECTOBOM 3a/IaHUU.

B cnyudae mpaBmibHOTO OoTBeTa Ha TecToBBIX 3amaHuil (81-100% mnpaBUIIBHBIX OTBETOB)

00yyJaroImuicsl MOATBEPIKAAET OCBOCHUE KOMIICTCHIIMI C ypOBHEM «OTIW4HO». [Ipu oTBeTe Ha
TecTOBbIX 3amaHuii (61-80% mpaBUIBHBIX OTBETOB) OOYYAIOUIUMCS TMOATBEPKIAET OCBOCHHUE
KOMITIETEHIINI ¢ ypoBHeM «xoporio». [Ipu oTBeTe Ha TecToBbIX 3amaHuil (41-60% mpaBUIIbHBIX
OTBETOB) oOyyaromuiics MOATBEPKIACT OCBOCHHE KOMITETCHIINA c YPOBHEM
«ynoBneTBopuTenbHOY. [Ipu oTBeTe MeHee ueM TecToBbIX 3amanuii (0-40% mpaBUIBLHBIX OTBETOB)
oOydJarmuiicss HE  MOATBEPXKJAaeT HEOOXOAMMBIA  YpPOBCHb 3HAHWM W OIICHUBACTCS
«HEYIOBJICTBOPUTEIHHOY.
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IIpuniaoxenne 2

MCTOI[I/I‘IeCKI/Ie PEKOMEHIANUMA 110 OCBOCHUIO THCIHMAITJIMHBI

1. MeToan4yeckue peKOMeHIAIMU NPENoAaBaTe 0
JucuuminHa «Beicinas MaTeMaTHKa» BKIIIOYAET B ceOs
- TIeKuHOHHbIE 3aHaTHs — 90 yacos;

- mpakTruaeckue 3ansaTus — 10 yacos;

- KOHTPOJIbHBIE pabOTY(THI);

- MPOMEKYTOYHYIO aTTECTAIMIO —

3a4eThl/ IK3aMEH

Ilepen HavamoM W3y4YeHHS JAUCLUIUIMHBI  TPEMOAABaTEeNb JOJDKEH  O3HAKOMHUTh
oOyJarommxcs ¢ padodell MporpaMMOil M OIEHOYHBIMU MaTepHallaMH I10 JTUCHUIUIMHE, C BHJIAMH
y4eOHOI M caMOCTOSTENbHON PabOoThl, EPEUYHEM JIUTEPATyPbl M HMHTEPHET-PECYPCOB, C popMaMu
TEeKyIIeH U MPOMEXYTOYHOM aTTECTAllUM, C KPUTEPUSIMH OIIEHKM KayeCTBAa 3HAHWMN IIJI1 UTOTOBOMU
OLIEHKH TIO IUCIUIIINHE.

[Ipu npoBeneHny NEKIMH, TPENoAaBaTelb:

1) dopmynupyer TeMy U IeNb 3aHATHA, OOBSIBIIET YUeOHBIE BOIIPOCHI;

2) u3maraeT OCHOBHBIE TEOPETUUECKHUE MOT0KEHHUS;

3) ¢ MOMOIIBIO TEXHUYECKUX CPEICTB OOYUYCHHMS W/WIU TOJ| 3alUCh JaeT OIpeleIeHUs
OCHOBHBIX MOHSTHH, paCYETHBIX (POPMYIT;

4) TPOBOAUT MPUMEPHI U3 OTEUECTBEHHOTO0 M 3apyOeXHOTo OMbITa, JaeT TEeKyIlue
CTaTHCTUYECKHE JaHHBIC IS HATJISAHOTO M 00Pa3HOro NpEACTaBICHHS H3Yy4aeMOoro MaTepHraa;

5) B KOHIIE 3aHSATHS BBIJACT BOIPOCHI I CAMOCTOSATEIILHOTO N3Yy4YEHHUS.

Bo Bpems BbINOJHEHUS 3aJaHuil B ydueOHOM aynuTopuuM OOYYArOIIMHCS MOXET
KOHCYJIbTUPOBAThCS C IPENojaBaTesieM, ONpelensaTh Haubosee 3(hp(EeKTUBHbIE METOIbl PELICHUs
MOCTABJICHHBIX 3a/a4. Eciau Kakas-To 4acTh 3aJaHHs OCTAaeTCs HE BBIMOJIHEHHOH, 00ydaronmiics
MOJKET NPOJIOKUTH €€ BBIIOJIHEHHE BO BPEMsI BHEAY IUTOPHON CAMOCTOSITEIbHON paObOTHI.

JUist OLIEHKU MOJYYSHHBIX 3HAaHUHM M OCBOEHHS y4eOHOro MaTepualia o KaXaoMy pas3jieiy u
B LIEJIOM IO JTUCHMIUIMHE IPErnojaBaTellb UCHOIb3YeT (POPMBI TEKYILEro, MPOMEXYTOUHOTO MU
UTOTOBOT'O KOHTPOJISI 3HAHUH 00yUaIOIIHNXCSl.

2. Meroauyeckue peKOMEeHAAUMU 00yYAKIUMCS
[Ipuctynas k M3y4eHUIO HOBOW yueOHOW AMCUUIUIMHBI, OOydarolMecs IOJIKHBI 03HAKOMUTBCS C
paboueii mporpaMMoii, OLEHOYHBIMH MaTepualiaMu, Yy4eOHOH, HayyHOH M METOJUYECKOU
nuteparypoit, umeromnieiica B JMOC CKO® MTYCH,

I'myOuHa yCBOGHHS ITUCHMIUIMHBI 3aBUCUT OT AaKTUBHOW M CHCTEMaTHYeCKOW paboThI
00yyaroIerocs Ha JIGKIUAX U MPaKTHUECKUX 3aHATUAX, a TAKXKE B XO€ CaMOCTOSITEIbHOIN paboTHl,
10 U3YUYEHUI0 PEKOMEHJOBAHHOM JINTEPATYPHI.

2.1 MeToanuyeckue yKazaHus JJ151 00y4arOMIUXCS MO JeKHUOHHBIM 3aHATHAM

BaxHo cocpenoTounTh BHUMAaHUE Ha COJEPXKAHUM JIEKIIUU. OJTO TOMOMKET JIydIlle
BOCIIPUHUMATH YUEOHBIH MaTepual U YSICHATh B3aUMOCBSI3b IIPOOJIEM 10 BCEH AUCIUTIIIMHE.

OcHOBHOE coJiep)KaHHe JICKITMH I1IeJIeco00pa3Hee 3arCchIiBaTh B TETPAAHU B BHJIEC KITFOUEBBIX
¢pa3, mOHATUH, Te3WCOB, OOOOIICHMIA, CXEeM, OMOPHBIX BHIBOAOB. HeobOxomumo obpamars
BHUMaHUE Ha TEPMHHBI, (POPMYIUPOBKH, PACKPHIBAIOIINE COACPKAHUE T€X WJIM WHBIX SBICHUA U
MPOLIECCOB, HAy4HbI€ BBIBOABI W NPAKTUUYECKUE pEKOMeHJauuu. JKenareabHO OCTaBIATH B
KOHCIIEKTaX TOJIs, Ha KOTOPBIX JEJIaTh MOMETKH U3 PEKOMEHJIOBAHHON JIUTEPATYPHhI, TOMOIHSIONICH
MaTepuan MpOoCIyIIaHHOW JIEKIHU, a TaKKe MOJYEPKUBAIOIINE OCOOYIO0 BaXKHOCTh TEX HIIM MHBIX
TEOPETUYECKUX TOJIOKEHHIA.

C uenpl0 ySACHEHHMS TEOPETHUYECKUX IOJOKEHHM, pa3penieHus CHOPHBIX CUTyaluui
HEOOXOAUMO 3a7aBaTh IMPENOJABATENI0 YTOUHSIONIME BOMPOCHL. JIsi 3aKperuieHHsl COIep KaHMs
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JICKIIUHU B ITaMsTH, H€06XOI[I/IMO BO BpCMA CaMOCTOSITCIILHOU pa6OTI)I BHUMATCJIBHO IMPOYCCTh CBOH
KOHCIICKT U JIOTIOJIHUTH €T0 3alTUCSIMH U3 YYCOHUKOB M PEKOMEH/IOBAaHHOM JIUTEPaTyPHI.

KoHcnekTnpoBaHue YUTaeMbIX JICKIUK U X MOCIEIyIomas 10padoTka crioco0cTByeT Ooee
riyOOKOMY YCBOCHHMIO 3HAHHM, M TIOATOMY SIBJISIOTCS Ba)KHOW (OPMOI ydueOHO# AesITenbHOCTH
oOyyJaronuxcsi.

2.2 MeToanyeckue yKa3aHus 1Jisi 00y4YalOIIMXCSl MO MOATOTOBKE K NMPAKTHYECKUM
3aHATHAM

[lenpt0 MpPaKTUYECKUX 3aHATUW  SBISETCS  3aKPEIUICHHE TEOPETHYECKUX 3HAHUM,
MOJIYYEHHBIX [TPU U3YYCHUH TUCLUILIAHBI.

[Ipy MOATOTOBKE K MPAKTUYECKOMY 3aHSATHIO I1E€JI€CO00pPa3HO BBIMOJHUTH CICIYIOIIHE
PEKOMEHIalluu:

- M3YYUTb OCHOBHYIO JIUTEPATypy; O3HAKOMHUTHCS C JOTMOJTHHUTEIBHOU JIUTEPATypPOH,
HOBBIMHU ITyOJMKAIIMSAMU B IEPUOAMYECKUX MU3TAHUAX: )KypHallax, ra3erax u T.1.;

- TIpU HEOOXOJMMOCTH JOpabOTaTh KOHCIEKT JIeKmuid. [Ipu 3TOM ydecTh peKOMEHIAIHuu
npenojaBaTelis U TpeOoBaHus y4eOHOM MPOrpaMMBl.

[Ipu BBIMOSHEHWH TPAKTUYECKUX 3aHSITHH OCHOBHBIM METOJIOM OOYYECHHS SBISETCS
camocTosTeNnbHas paboTa o0ydJaromierocs Mo ynpaBieHHeM npenoiaBaresis. Ha HuX monomHsoTCs
TEOPETUICCKHEC 3HAHMS 00YUAIOIINXCS, IX YMCHHUE TBOPUYECKU MBICITUTH, aHATH3UPOBATh, 0000IIaTh
W3Y4YCHHBI MaTepuaj, MPOBEPSeTCS OTHOILIEHHE oOydarommxcs K Oyaymied mpodeccroHambHOM
JIEITEILHOCTH.

OneHka BBIMOJTHEHHONH pabOThl OCYIIECTBISETCA MpPENoAaBaTeNieM KOMIUIEKCHO: IO
pe3ynbTaTaM BBINOJIHEHUS 3a/1aHul, YCTHOMY COOOILIEHUIO U 0(hOPMIIEHUIO paOOTHI.

[Tocne moaBeAeHHs] WTOTOB 3aHATHS OOydwaromuiics 00si3aH YCTPaHUTh HEIOCTATKH,
OTMEUYCHHBIC MTPETO0/IaBaTeNIEM MPHU OIICHKE €ro padoTHI.

3. MeToauveckune yKa3aHus A 00y4YAKIIMXCH 10 MOATOTOBKE KOHTPOJBHBIX padoT

KonTtponbHast paboTa BBINOIHAETCS CTYAEHTOM Ha jJucTax ¢opmara A4 B COOTBETCTBUHU C
Ne BapmanTa, OnpeneNeHHOTO 3alaHUsIMH TI0 COOTBETCTBYIOIIMM MOJIYJISIM OCBOCHHS MaTepHala.
Bemmonnennyto KP  ciemyer pasmectuth Ha caiite WWW.Skf-works.ru B daiine ¢ 00bIM
U3 4YuTaeMbix GopmaTtoB ¢ pacmmpenusmu .doc, .docx, .pdf, nubo B popme ckana wim $Horto
OOBIYHOTO PYKOMHCHOTO TekcTa o0hEMOM He Oonee 2MO (MOXKHO HECKONBbKUMH ailnamu) B
JIMYHOM KaOWHETe CTyJeHTa /s TPOBEPKH TMperoiaBareieM. Pe3ynbTaTel peneH3upOoBaHHS
paboThI OCTAIOTCS HA YKAa3aHHOM CaiiTe B CTpOKe ¢ (paMuiIMet CTyAeHTa.

4. MeToanuyeckne peKOMeHAALMH 1JIsl 00y4alolUXCsl 110 CAMOCTOATEIbHOI padoTe

CamocrosrenpHas paboTa 00ydJarONIMXCsl SBISAETCS COCTABHOM YacThlO yueOHOH paboThl U
HMEeT LEJIbIO 3aKpeIIeHNe U YTiTyOaeHNne NOTyYeHHBIX 3HAaHUN 1 HaBBIKOB, IOUCK U MPUOOpETeHHE
HOBBIX 3HaHWI, B TOM YHCJIE€ C HCIOJH30BAHWEM AaBTOMATH3MPOBAHHBIX OOYYAIOUINX KYypCOB
(cuctem), a TakKe BBIIOJHEHHE YYEOHBIX 3aJaHull, MOJATOTOBKY K MPEJCTOSIIUM 3aHATHSM,
3a4eTaM U dK3aMEHaM.

CamocrosTenbHas paboTa BO BHEAyAUTOPHOE BpeMs BKIIIOYAET B ceOsl:

- IOBTOPEHUE JIEKIIUOHHOTO MaTepuaa;

- IOJITOTOBKH K MTPAKTUYECKUM 3aHATHUSAM;

- U3y4eHUs ydeOHOU M HayYHOU JIUTEPaTyPHI;

- peleHus 3aJ1a4, BbIJAHHBIX HA IPAKTUYECKUX 3aHATHAX;

- MOJITOTOBKH K TECTUPOBAHUIO;

- BbIJIEJIEHHE HauOoJiee CI0XKHbBIX U MPOOIEMHBIX BOIIPOCOB 0 U3y4aeMOl TeMe, IOTy4eHne
pa3bsCHEHUH M pEKOMEHJAluil M0 JaHHBIM BOIIPOCaM C MperojaBaTeNsiMH KadeIpbl Ha HUX
€XKEHE/IeTIbHBIX KOHCYJIbTAIUsX.

- IIPOBEJIEHUE CAMOKOHTPOJII IIyTEM OTBETOB Ha BONPOCHI TEKYILIErO KOHTPOJS 3HAHU,
pelleHs] TPEJCTABICHHBIX B Yy4eOHO-METOJUYECKHUX MaTepuanax Kadeapbl 3anad, TECTOB,
HanucaHus peepaToB MO OTJEIbHBIM BOIPOCAM U3y4aeMOl TUCIUILIIHHEI.
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[lepen BBIONIHEHHEM BHEAYIUTOPHON CaMOCTOATEIBHOW paOOTHI MPETIOaBaATENb MPOBOINUT
UHCTPYKTaX (KOHCYJBTAllUI0) C ONpeAeTeHHEeM LeNU 3aJaHusi, €ro COJAEp)KaHUs, CpPOKOB
BBITIOJIHEHUSI, OCHOBHBIX TpeOOBaHMI K pe3ysibTaTaM paboThl, KPUTEPHEB OLIEHKH, (HOPM KOHTPOJIS
U TIepeyuHsl HCTOUHUKOB U JINTEPATYPHI.

OOBIYHO TOCTAHOBKY 3a1aud OOydYaloMIMMCs Ha TPOBEICHHE CaMOCTOSTEIBHON paboThI
MIPEeroiaBaTellb OCYIIECTBISAET HAa OJJHOM M3 3aHITUH, IPEILIECTBYIOIEMY JaHHOMY.

MeToauKy caMOoCTOSITETbHONU paboThl Bce 00yUaroluecs: BBIOUPAOT HHIUBUAY aTIbHO.

OOyyarommmcst 04HOI/3209HOM (opMbI 00y4eHHS] NPH OCBOCHHHM BOIIPOCOB [JIsi
CaMOCTOSITEJILHOTO ~ W3YyYEHHUs, MpPEACTaBIECHHBIX B Mojpasienax paOouell  MporpaMmel,
pEeKOMEHyeTCs COOTIOIATh MOCIIEA0BATEIFHOCTD UX H3YUYCHHUS, TIPEACTABICHHYIO B Tabmumax 1-2

Tabanna 1. — Y4eOHbIil MaTepuaJ A1 CAMOCTOSITEIbHOT0 H3Y4eHHA
o0y4yarmMMHCsl  04HOiI (popMBbI 00yUeHH S

TeM])I, pa3aejbl, BLIHECEHHbIC HA CAMOCTOATEC/IbHYI0O IOATOTOBKY, BONIPOCHI AJIAA Yacos

Ne | mOATrOTOBKM K MPAKTHYECKUM 3aHATHAM BCEro:

Cemecmp 1

Monayis 1 26

1 CpaBHeHme QyHKIHIA: OECKOHEUHO Masiasi 001ee BRICOKOTO MOPSIKA, OJTHOTO 4
MOpsJIKa, SKBUBAJICHTHbBIE (DYHKITHH.

2. | Ompenenenne HEMPEPHIBHOCTH (PYHKIIUU B TOUKE, OCHOBHBIE TEOPEMBI. 4

OpHoCcTOpOHHHKE Tpeesbl U Kilaccudukanus Touek pa3pbiBa. HenpepbIBHOCT
Ha otpes3ke. Teopembl 0 HeMpepbIBHBIX (QYHKIHIX. HermpephIBHOCTE OCHOBHBIX
3JIEMEHTAPHBIX (QYHKIMH.

UccnenoBanue GyHKIUM € TTOMOIIBIO TPOU3BOAHBIX. BrimomHeHne 4
MHIMBUAYAIBHOTO 3aJIaHusl 110 rpadukaM
YactHble npousBoHble. [Ipon3BoHas HESIBHO 3alaHHON (PYHKLINU. 6

[TpousBoaHas o HampasieHuto, rpaaueHt. Juddepentman ®MII neproro u
BTOpOTro nopsiaka. kcrpemyM OMIIL.

IToaroToBKa K TEKyIleMy KOHTPOJIIO. 8
Monyns 2 28
1. WuTerpupoBanme pannoHadbHbIX (yHKIMNA. IHTerpupoBanue 6

UPPALUOHABHBIX (QYHKIMHA, TPUMEHEHUE TPUTOHOMETPUIECKUX U
rUnepOOTMIECKUX MOJICTAHOBOK.

2 Brruncnenue minomazaei naockux Guryp, IIHH IyT 1 00bEMOB BpallleHUs C 6
MIOMOUIBIO ONIPEAEIEHHOT0 HHTErpaia

3. | Beuucnenue miomaneid ¥ 00beMOB IIIHHAPHYESCKHUX TEJI C TOMOIIBIO 6
JIBOMHOTO MHTErpaja. 3aMeHa MePEMEHHBIX B IBOWHOM MHTETpalie.

4 IToaroroBka K TeKyIiemMy KOHTpoJIrO. [IoAroToBKa K BBIIIOJHEHHUIO 10
KOHTPOJIbHON paboThr No2.

Cemecmp 2

Monyns 1 36

1. | Pemenue 0ObIKHOBEHHBIX (D pepeHIIMANBHBIX YpaBHEHUH 1 —T0 mopsiaka 6

2 [TonsiTne nuHEHOM 3aBUCUMOCTH (He3aBUCUMOCTH). Teopembl BpoHckoro. 6

3. | Pemenue nuddepeHInaibHbIX YPaBHCHUH U CUCTEM C ITOCTOSTHHBIMH 6
Ko prunmeHTamMu

4 [ToaroroBka K KOHTPOJIbHOU paboTe Ne3 6

5. | [logroroBka K TeKymemMy KOHTPOJIIO. 12
Moayns 2 36

1 Psanet Maknopena u Telinopa. Pa3noxxeHne sneMeHTapHbIX (PYHKIIHIA . 15

2. [Tonsitue o mpeodpazoanusax Oypwe u Jlarutaca. BerauciaeHne nHTETpasios, 6
CBSI3aHHBIX C ITUMH NMPEOOPa30BaAHUSIMHU

3 [TonroToBKa K TEKyeMy KOHTPOJTIO. 15
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Cemecmp 3

Monayis la

36

1.

JlelicTBHS C KOMILUIEKCHBIMH YHCIIAMH.

2.

Ycnosue Komm-Pumana. ColicTBa aHAIMTUYECKUX (DYHKITUT.
["'eoMeTpHUECKUI CMBICI MPOU3BOAHON (DYHKIIMHM KOMIUIEKCHOW IEPEMEHHOIA.

10

9J'IeMeHTapHLIe (1)YHKI_II/II/I KOMIIJICKCHOTI'O IIEPEMEHHOT'O

10

MeTo1bl BEIYHCICHNE HHTETPATIOB OT (PYHKITNH KOMIUIEKCHOW NIEpEeMEHHOM
METOJIOM TEOPHUHU BBIUETOB.

14

Jb 2

19

CBoiicTBa OCHOBHBIX JIOTHYECKUX (pyHKIHH. CIOCOOBI 3aJaHuUs TOTHIECKON (PYHKITHH.
[octpoenue Tabmuiy UCTUHHOCTU. TOXISCTBEHHO HCTUHHBIE, TOXK/ICCTBCHHO JIOXKHBIC,
JaCTUYHO ompenenéHable GpyHKimu. DUKTHBHAS EpEMEHHASI.

CnenmanbHble paziiokerus Jorndeckux ¢pyaknuid. CAIH®, CKH®. MunnMuzamnms
OyneBbIx pyHKIM. MeToa HeonpeneaEHHbIX ko3¢ duimenToB. Meron Ksaiina — Max
Krnacku. MuHUMU3aIMs YaCTHYHO ONPEACIEHHBIX QYHKITUI.

[onarne PyHKUMOHATHHO MMONHOW cucTeMbl. Kitaccel (yHKIHMIL: JTHHEHHBIE © MOHOTOHHBIC
¢dyuxnuu(L,M); coxpansonmx koHcTanTy (To, T4).

JIBoiicTBeHHbIe QyHKIMH. Teopema 0 CyIepro3nuIIui JBOWCTBEHHBIX (DyHKIINH.
Camozpoiicteennble pynkunu. Kitacc camonBoiicTBeHHbIX QyHKIMH S. Kputepuii
caMoJIBOMicTBeHHOCTHU (yHKIMH. JIeMMa o0 HecamoBovicTBeHHOH (pyHKIiuu. Teopema [Tocra.
[TpoBepka cucrembl (DYHKIMIA HA TOJHOTY.

1. MHOXeCTBa 1 OTniepalliy HaJl HUMHU.

2. CiocoOBbI 3a1aHUS MHOYKECTB.

3. OcHOBHBIE OTepaIiy HaJl MHO)KECTBAMH U UX CBOHCTBA.

4. Koprexu u npsiMoe (IeKapToBO) MPOU3BEICHHE MHOXKECTB.
5. MouHoOCTh MHOKECTBA.

6. bynean MHOXeCTBa.

KonTaktHbIE CXEMBI yCTpOﬁCTB, HCIOJIB3YCMBbIX B SJICKTPOHHO-
BBIUMCIIMTEIILHOM TEXHHUKE.

OcHoBHBIE ONepai HaJl MHOXKECTBAMH.

Pemenne 3azmad, WHCHONB3YIOIIME CBOMCTBA OCHOBHBIX OI€paluii  Haj
MHOKECTBaMHU.

Jwnarpammsl Benna

OTo0pakeHne MHOXKECTB: HHBEKTUBHOE, CIOPbEKTHBHOE, OMEKTUBHOE.

HpI/IMCHCHI/Ie 3aKOHOB, TOXACCTB H Q)YHKHI/II}'I MaTeMaTUYECKOM JOTUKH K
PCIICHUIO IOPUANYCCKUX, YUPCIKACHUCCKUX, CIOPTUBHBIX U AP. 3a4a4.

Monyas 16

26

1

1. Ucuncienne BEICKa3bIBAHUM.

2. AndaBUT UCYUCIICHUS BEICKa3bIBAaHHIA.

3. Cucrema aKCHOM.

4.CBs13b MeKy OyneBbIMH (PYHKIMSIMU U MICYUCICHUEM BbICKa3bIBAaHHMA

OCHOBHBIE TOHATHS JIOTHKH TpenukaroB. KBaHTopHBIE omepaiuu. AlndaBut
JIOTHKH MpeauKaToB. PaBHOCHIIbHBIE (POPMYIIBI IOTUKU MPEIUKATOB.

byneBa anrebpa mnpeaumkatoB. PemeHume 3amad: omnpenelieHUE 3HAYCHUS
UCTUHHOCTHU MPETUKATHBIX (POpPMYIL.
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4 3ananue GopMyIIbI JIOTHKH MPEIUKATOR B MPEABAPEHHON HOpMaIbHOU opme. | 2
CrannaprHas popma Ckynema.
O0111€3HaYMMOCTb U BBIIOJTHUMOCTb.

S Kombunaropuka. 2
DneMeHThl KOMOHMHATOPUKH.

Pemenue 3ama4 ¢ npUMEHEHUEM OCHOBHBIX TPaBHJ KOMOHMHATOPHKH.
KomOuHanust 51eMEHTOB C HOBTOPEHUSIMHL. .

bunom Herotona. CoiicTBa OMHOMHAIBHBIX KOA((uIMeHTOB. TpeyroibHUK
ITackasss. @opMyiia BKIOYEHUN U UCKITFOUEHUM.

[TocTpoeHne KOMMYHHKAIIMOHHOW KOMITBIOTEPHON CETH MUHUMAJIBHOM JTUHBI.
Packpacka rpados.

8 1. Teopust anropuT™MOB. 4
2. OmnpenieneHle U OCHOBHBIE YEPThI AITOPUTMA.

3. O6mue noHaTus 06 aaropuTMe.

4. HopmanbHble anroputmel Mapkosa.

5.YTouHeHHEe NOHATHS aJTOPUTMA C MIOMOIIIBIO MAIIMHBI ThIOpUHTa.
6. Pa3zpemmmble 1 Hepa3zpelnMble NpoOIeMBbl.

IToaroroBka K 9K3 aMCHY

Tabanna 2. — Y4eOHbIi MaTepHaJI AJ18 CAMOCTOSITEIbHOT0 H3YYeHHS
00y4alomuMucsi 3a049HOH (popMbI 00yUeHHs

TEMLI, pa3aejbl, BLIHECEHHbIC HA CAMOCTOATEC/IbHYIO TOATOTOBKY, BONIPOCHI AJIA Yacos

Ne MOATOTOBKHU K NMNPAKTUYCCKUM 3aHATHAM BCeEro:
Kypc 1

Monyns 1 70

1 BBenenne B MaTreMaTHUECKUI aHANN3: TIpeest (yHKIIMU, OCHOBHBIE TeopeMbl o | 10
npejenax, HempepbIBHOCTh (DYHKIMH, KIacCU(pUKALHSI TOUEK pa3phiBa.

2. HenpepbIBHOCTH 3eMeHTapHBIX GyHKIMA. HempepbIBHOCT Ha OTpe3Ke. 10

3. | [IpousBoaHas cnoxHOM QYHKIUH, GYHKINH, 3aIlaHHOH HESIBHO U 10
napaMeTpUUECKH, CTENEHHO-TI0KA3aTeNIbHON (DYHKIIMH.

4 Teopembr @epma, Pomns, Jlarpanxa, Komru, npasuso Jlonurans. [IpousBonssie | S
u quddepeHnranbl BRICIIUX TOPSIKOB.

S Onpenenenue u kputepuit tudppepenupyemoctu. opmyina Teinopa. S
HuddepenmmpyemocTts 1 HenpepbIBHOCTE. Jnddepeniumar.

6 HccnenoBanue (GyHKIHIA C TTOMOUIBIO IEPBON M BTOPOM ITPOU3BOIHOM: S

AKCTPEMYMBI, MOHOTOHHOCTbD, BBIITYKJIOCTh, BOTHYTOCTh, TOUKH Iepernoa.
HaxosxeHue acuMIToT rpaguKkoB (QyHKITHA.

7 [Tonstue pynkuun MmHorux nepemeHHbIx (OMII). [penen OMII, 5
HEMPEPBHIBHOCTD U pazfeibHas HerpepbiBHOCTE ODMII. Onpenenenne yacTHBIX
POM3BOJIHBIX. YacTHBIC MPOU3BOAHbIE CI0XKHbBIX U HEIBHO 3a1laHHbIX PMIL.

8 Beruncnenue yactHbix npou3BoaHbix @MII nepBoro u BTOporo nopsiaka. S

9 Brruncnenue yactHbix npousBoaHsix @MII nepsoro u BToporo nopsiaxa. 5
Huddepenmmpyemocts ®MII, cBs3b muddepeHIpyeMocTu ¢
HEMPEPBIBHOCTHIO U YAaCTHBIMU MTPon3BoaHBIMU. [luddepeniman GMIT.

BrImosHeHre KOHTPOIbHOM paboThl Nel 10

Monyns 2 70
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1. | HenocpencTBeHHOE HHTEIPUPOBaHKE. 3aMEHA IIEPEMEHHOM 1 nHTerpupoBanue | 10
0 YacTsIM

2 HuTerpupoBanne pannoHAIbHBIX QyHKIUI. HTErpupoBaHue 10
UppaMOHANBHBIX (DYHKIHI, IPUMEHEHNE TPUTOHOMETPHUUECKUX U
runepO0JNYECKUX MOJICTAHOBOK.

3 Brruucnenue miommaaei miockux Guryp, IIHH AyT 1 00bEMOB BpaIlEHUs C 10
MIOMOILBIO OIIPEJICIEHHOI0 HHTErpaa

4 HecoOcTBeHHBIE HHTETrpaIIBI IEPBOTO ¥ BTOporo poxa. [Ipusnaku cxomumoctu. | 10
JIBoliHOM MHTErpa: onpeaeaeHne, FeOMeTPUIECKUN CMBICII, HEOOX0JUMOe
YCIIOBHE U IOCTaTOYHOE YCIIOBUE MHTETPUPYEMOCTH, cBOiCcTBa. [loBTOpHOE
UHTETPUPOBAHUE.

S Brrunciienne HEeKOTOPHIX (U3NIECKUX BETUYNH C TIOMOIIBIO OIPEICIIEHHOTO 10
MHTErpaia

6 BoinonHeHne KOHTpoabHOU padoThl Nel 20
Monyns 3 79

1. | AuddeperunansHple ypaBHEHUS BBICIINX MTOPSIKOB, JOMYCKAIOIINE 15
MOHMKCHHUE TTOPSLIIKA.

2 Jlunelinble oqHOpOAHbIE quddepenranbable ypaBHeHus (JIO/Y) Beicmx 20
MIOPSIIKOB: OTIpeIeIeHNe, TeOpeMbl BpOHCKOT0, CTpYKTypa 00IIero pemeHus
JIOAY, pemenne JIOAY ¢ nOCTOSHHBIMU KO3 (UIIEHTaMHU.

3 Jlunetinsie HeogHOpOAHBIE MU Pepernnanbubie ypasHeHus (JIHAY) Beicmx | 20
HOPSIIKOB: OIpe/ieIeHne, TeopeMa o CTpyKkType obuiero pemenus JIH/Y,
pemienue JIH/Y ¢ KkBa3MMHOIO4JIEHOM B IIPABOM YaCTH.

4 Mertoa Bapualiuy POU3BOJIBHBIX MOCTOSHHBIX. BhINONHEHNEe KOHTPOJIBHON 24
paboThr Ne2.

Monyns 4 70

1 Psier @ypee. Psij KOCHHYCOB M PsiJi CHHYCOB. 20

2. | IlonsiTre o npeobpazoBanusx Pypowe u Jlamnaca. BerurciaeHne nHTErpaios, 20
CBSI3aHHBIX C ATHUMU NpeoOpa30BaHUSIMU

3 BhimosiHeHHEe KOHTPOJIbHOW paboThl No2. 30

Kypc 2

Monyns 1 70

1. | KomIutekcHbIe Yncia U ASHCTBYS Hall HUMH. [ eoMeTprueckoe n300pakeHne 2
KOMIIJIEKCHOT'O YHCIIA.

2. | Pemenne anreOpanyecKux ypaBHEHHUH. 2

3 JleficTBHS C KOMILUIEKCHBIMH YHCIIAMH. 2

4 Jlnddepernmpoanre GyHKIMA KOMIUICKCHOW NTEPEMEHHON 12

S Ycnosue Komu-Pumana. CBoiicTBa aHaTUTHYECKUX (PYHKIUH. 2

6. ['eomeTpuyeckuii CMBICT MPOU3BOIHOM (PYHKIIMH KOMILJIEKCHOW MEPEMEHHOM. 2
DnieMeHTapHble QYHKIIUA KOMIUIEKCHOTO IEPEMEHHOTO.

7 DneMeHTapHble PYHKIUU KOMIUIEKCHOTO NEPEMEHHOTO. 2

8 CaoiicTBa 351eMeHTapHbIe QYHKIIMH KOMIUIEKCHOTO IEPEMEHHOTO 10

9 Psn Jlopana u ero o6sacts cxogumocTH. Psin JIopaHa B OKpECTHOCTH 2
OCCKOHEYHO yAAJICHHOW TOYKH.

10 | Paner Teiinopa u Jlopana Psiy Jlopana B okpecTHOCTH OECKOHEUHO YAaJICHHON 12
Touku. [IpencraBnenue pyHKIUN B OKPECTHOCTH HYJIs

11 | Hynu ananutndeckoit pynkuuu. [Ipencrasnenne QyHKIMHA B OKPECTHOCTH 2
HYJISI.

12 | Hynm anamutudeckoit pyukuun. Psg Jlopana 2

13 | OcoOwbie Touku aHanuTHYeCKOH QyHkmuu. Knaccudukarus no psay Jlopana. 2

[Tpu3Haku 0COOBIX TOUEK.
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14

WNHuTerpan oT pyHKIIMN KOMIUIEKCHOU MTEPEMEHHOM M €T0 CBOMCTBA.
WuterpanbHas Teopema u popmyia Komm. MaTerpan tuna Ko

15

Nurerpanbuas reopema u ¢popmyna Komm. Materpan tuma Kommn.

16

BrrgeT oTHOCUTENBEHO TTOIFOca. OcHOBHAS T€OpEMa O BbIUCTAX. TeopeMa (6]
ITOJTHOM CYMMC BBIYECTOB. Brruncienue HWHTErpajaioB C IOMOIIbIO BHIYCTOB.

MeTopl BEIYHCIICHHE HHTETPAIOB OT (DYHKIIMHA KOMIUIEKCHOM MepEMEHHON
MCTOAOM TCOPUHU BBIYCTOB.

Kontponbnas padota

Mogyns 2

64

Monyns 2a

18

1

CBolicTBa OCHOBHBIX JIOTHUYECKUX (PyHKIHH. CrocOObI 3aJaHus JTOTHYECKOM
¢ynkumu. I[locTpoenne Tabmuil  UCTUHHOCTU. TOXIECTBEHHO WCTHHHBIE,
TOXJECTBEHHO JIOKHbIE, YacTHMYHO omnpeAenéHHble (yHKIuU. DOUKTUBHAS
nepeMeHHasl.

Crenmanbabie pasnoxkeHus jJorndeckux pyukmmii. CIHO, CKHO.
Munumu3zanus OyneBbIx GyHKIUI. Metos HeonpenenéHHbIX K03 PHUINEHTOB.
Meron Kgaitna — Mak Knacku. MuHUMM3a1Msl YaCTUYHO ONPEAEIEHHBIX
byHKIUI.

[TonsiTne GyHKIIMOHATBLHO MOTHOW cucTeMbl. Kiaccel QpyHKIMit: IMHEHHBIC 1
moHotoHHble Qynkimu(L,M); coxpanstommx kouctauty (To,T1).
JIBoticTBeHHbIe (pyHKIMH. Teopema o Cyneprno3uiiiy TBOMCTBEHHBIX (DyHKITHA.
CamonBoiicTBeHHble  QyHKIMH. Kitacc camoaBoHCTBeHHBIX (yHKUMH —S.
Kpurepuii camonBoiictBeHHOCTH (GYHKIIMU. JleMMa O HecaMOABOWCTBEHHOM
¢ynkuuu. Teopema [Tocta. IIpoBepka cucteMbl (yHKIMN Ha MOJTHOTY.

1. MHoOecTBa 1 onepalvy Haji HUMHU.

2. CrocoObl 3a1aHusT MHOXKECTB.

3. OCHOBHBIE OINE€palvK HaJ MHOKECTBAMH M UX CBOMCTBA.

4. Koprexu u npsiMmoe (IeKapToBO) MPOU3BEICHUE MHOXKECTB.
5. MomHoCT, MHOKECTBA.

6. bynean MHOXecCTBa.

KonTakTHbIE CXCMBI YCTpOﬁCTB, HCIIOJIB3YEMBbIX B 9JICKTPOHHO-
BBIYMCIIMTCIILHOM TEXHHUKE.

OcHoBHBIE Ollepali HaJl MHOKECTBAMM.

Pemenue 3amay, uUCHONB3YyIOIIME CBOMCTBA OCHOBHBIX OIEpaluid  HaJ
MHOKECTBaMHU.

[wuarpammsel Benna

OT00pakeHNe MHOXECTB: HHBEKTUBHOE, CIOPbEKTUBHOE, OMEKTUBHOE.

[IpumeHeHrnEe 3aKOHOB, TOXKJIECTB M (QYHKIMM MareMaTHYeCKOM JIOTMKH K
PELICHUIO IOPUANYECKHUX, YUPEKICHUECKUX, CIOPTUBHBIX U Ap. 3a1ad.

Monyas 26

36
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1. Ucuncnenne BrICKa3bIBAHUH,

2. AnaBut ucurcIeHUs BHICKa3bIBAaHHMA.

3. CucTema aKkCHOM.

4.CBs13b MKy OyNeBEIMH (PYHKIUSIMU U MICYUCIICHUEM BBICKa3bIBAHHMA

OCHOBHBIE TOHATHS JIOTHKH TpenukaroB. KBaHTOpHBIE omeparuu. AlndaBut
JIOTHKH MpeauKaToB. PaBHOCHIIBHBIE (POPMYIIBI IOTUKU MPEIUKATOB.

byneBa anrebpa mnpeaukatoB. PemeHume 3amad: omnpenelieHUE 3HAYCHUS
UCTUHHOCTHU MPETUKATHBIX (POpPMYIL.

3ananue (GopMyIibl JOTMKH MIPEIUKATOB B MPEABAPEHHON HOpMabHOM (hopMme.
CrannaprHas popma Ckynema.
OO0111e3HaYUMOCTbD U BBIIOJIHUMOCTb.

Kombunaropuxka.

DneMeHTbl KOMOUHATOPHKH.

Pemenne 3aaa4 ¢ IPUMCHCHHUEM OCHOBHBIX ITPAaBUJII KOM6I/IHaTOpI/IKI/I.
KoMOuHaIms 371eMeHTOB C IOBTOPEHHSIMHL. .

bunom Hprorona. CBolicTBa OMHOMHAIBHBIX KOA(PPHUIHUEHTOB. TpEyrompHUK
[Tackansa. @opmyna BKIOUEHUN U UCKITIOYEHUN.

1. Ontumu3anus rpados.
2. Onrumu3anus rpados: anroputmsl Jleiikctpel n Kpackama.
3. Pemienue 3a1a4 1o ONTUMM3ALMH IPadoB.

[TocTpoeHne KOMMYHUKAIMOHHON KOMITBIOTEPHON CETU MUHUMAJIBHOW JIJIVHBI.
Packpacka rpados.

1. Teopust anropuT™MOB.

2. OnpezeneHue U OCHOBHBIE YEPThI aJITOPUTMA.

3. OOmue noHATHs 00 aNropuTME.

4. HopmanbHble anropuT™Mbl Mapkosa.

5.YTO4HEHHE NTOHATHS AJITOPUTMA C IIOMOLIBIO0 MAalIUHbI ThlOpUHTa.
6. Pa3pemmmpie n HEpa3zpemmmMbIe TPOOIEMBI.

10

Mammuna TeropuHra.
Pemenue 3aia4 Ha MPUMEHUMOCTh MaIIUHbBI ThlopuHTa(padoTaromei mo
3aJjaHHOM mporpamme P) k 3a1aHHOMY CIOBY S.

11

[ToaroToBka Kk sK3aMeHy

Kountpoabsnas padora

MOXET BBIIIOJHATBECI B IIOMCIICHUU  OJIA CaMOCTOSITCILHOMI pa6OTBI

MOCPEACTBOM UCIOJIB30BaHUS 3JIEKTpOoHHOM Onbnuotexu u YUOC.

CamocrositenpHas paboTa 0OydaroIIUXCs HaJ YCBOCHMEM MaTepuayia I0 JAUCIUILINHE
CK® MTVYCH,
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	Лекция 1,2,3. 
	1.Предмет, задачи и место дисциплины в подготовке бакалавров в МТУСИ. 
	2. Области применения булевой алгебры высказывания.
	3. Операции над высказываниями. 
	4. Основные законы и тождества булевой алгебры.
	Свойства основных логических функций. Способы задания логической функции. Построение таблиц  истинности. Тождественно истинные, тождественно ложные, частично определённые функции. Фиктивная переменная.
	Практическое занятие 1,2,3                                                Решение задач с применением основных тождеств и законов алгебры логики двоичных функций.
	Логические формулы алгебры высказываний. Алфавит алгебры логики.
	Равносильность формул алгебры высказываний.
	Эквивалентные преобразования логических выражений.
	Специальные разложения логических функций. СДНФ, СКНФ. Минимизация булевых функций. Метод неопределённых коэффициентов. Метод Квайна – Мак Класки. Минимизация частично определённых функций.
	Практическое занятие 4,5,6.                                     Техническая реализация преобразованной (компактной) булевой функции.
	Метод карт КАРНО.
	Структурные схемы эквивалентных цифровых устройств.
	Полином Жегалкина. 
	Построение полинома Жегалкина с помощью треугольника Паскаля.
	Понятие функционально полной системы.  Классы функций: линейные и монотонные функции(L,M); сохраняющих константу (Т0,Т1). 
	Двойственные функции. Теорема о суперпозиции двойственных функций. Самодвойственные функции. Класс самодвойственных функций S. Критерий самодвойственности функции. Лемма о несамодвойственной функции. Теорема Поста. Проверка системы функций на полноту.
	1. Множества и операции над ними. 
	2. Способы задания множеств.
	3. Основные операции над множествами и их свойства.
	4. Кортежи и прямое (декартово) произведение множеств. 
	5. Мощность множества.
	6. Булеан множества.
	Контактные схемы устройств, используемых в электронно-вычислительной технике.
	Основные операции над множествами. 
	Решение задач, использующие свойства основных операций над множествами.
	Диаграммы Венна 
	Отображение множеств: инъективное, сюрьективное, биективное.
	Применение законов, тождеств и функций математической логики к решению юридических, учрежденческих, спортивных и др. задач.
	1. Исчисление высказываний. 
	2. Алфавит исчисления высказываний. 
	3. Система аксиом.
	4.Связь между булевыми функциями и исчислением высказываний
	Основные понятия логики предикатов. Кванторные операции. Алфавит логики предикатов. Равносильные формулы логики предикатов.
	Булева алгебра предикатов. Решение задач: определение значения истинности предикатных формул.
	Задание формулы логики предикатов в предваренной нормальной форме.
	Стандартная форма Скулема. 
	Общезначимость и выполнимость.
	Комбинаторика. 
	Элементы комбинаторики. 
	Решение задач с применением основных правил комбинаторики.
	Комбинация элементов с повторениями..
	Бином Ньютона. Свойства биномиальных коэффициентов. Треугольник Паскаля. Формула включений и исключений.
	Лекция 4,5,6
	 1. Основные понятия теории графов. 
	2. Элементы графов.
	3. Орграфы, псевдографы, мультиграфы и гиперграфы.  
	4.Изоморфизм графов.
	5.Валентность (степень)вершины. 
	6. Маршруты, цепи, циклы.
	7. Эйлеров цикл.
	8. Связной граф. 
	9. Код дерева графа.
	Практическое занятие 7,8,9.                                     Представление графов в программе. Матрицы смежности и инцидентности для графа и орграфа. 
	1. Оптимизация графов. 
	2. Оптимизация графов: алгоритмы Дейкстры и Краскалла.  
	3. Решение задач по оптимизации графов.
	Построение коммуникационной компьютерной сети минимальной длины. Раскраска графов.
	1. Теория алгоритмов. 
	2. Определение и основные черты алгоритма. 
	3. Общие понятия об алгоритме. 
	4. Нормальные алгоритмы Маркова. 
	5.Уточнение понятия алгоритма с помощью машины Тьюринга. 
	6. Разрешимые и неразрешимые проблемы.
	Практическое занятие 10,11,12.                                        Машина Тьюринга. 
	Решение задач на применимость машины Тьюринга(работающей по заданной программе Р) к заданному слову S.
	Подготовка к экзамену
	Лекция 1 
	1.Предмет, задачи и место дисциплины в подготовке бакалавров в МТУСИ. 
	2. Области применения булевой алгебры высказывания.
	3. Операции над высказываниями. 
	4. Основные законы и тождества булевой алгебры.
	Свойства основных логических функций. Способы задания логической функции. Построение таблиц  истинности. Тождественно истинные, тождественно ложные, частично определённые функции. Фиктивная переменная.
	Практическое занятие 1.                                              Решение задач с применением основных тождеств и законов алгебры логики двоичных функций.
	Логические формулы алгебры высказываний. Алфавит алгебры логики.
	Равносильность формул алгебры высказываний.
	Эквивалентные преобразования логических выражений.
	Специальные разложения логических функций. СДНФ, СКНФ. Минимизация булевых функций. Метод неопределённых коэффициентов. Метод Квайна – Мак Класки. Минимизация частично определённых функций.
	Практическое занятие 1                                     Техническая реализация преобразованной (компактной) булевой функции.
	Метод карт КАРНО.
	Структурные схемы эквивалентных цифровых устройств.
	Полином Жегалкина. 
	Построение полинома Жегалкина с помощью треугольника Паскаля.
	Понятие функционально полной системы.  Классы функций: линейные и монотонные функции(L,M); сохраняющих константу (Т0,Т1). 
	Двойственные функции. Теорема о суперпозиции двойственных функций. Самодвойственные функции. Класс самодвойственных функций S. Критерий самодвойственности функции. Лемма о несамодвойственной функции. Теорема Поста. Проверка системы функций на полноту.
	1. Множества и операции над ними. 
	2. Способы задания множеств.
	3. Основные операции над множествами и их свойства.
	4. Кортежи и прямое (декартово) произведение множеств. 
	5. Мощность множества.
	6. Булеан множества.
	Контактные схемы устройств, используемых в электронно-вычислительной технике.
	Основные операции над множествами. 
	Решение задач, использующие свойства основных операций над множествами.
	Диаграммы Венна 
	Отображение множеств: инъективное, сюрьективное, биективное.
	Применение законов, тождеств и функций математической логики к решению юридических, учрежденческих, спортивных и др. задач.
	1. Исчисление высказываний. 
	2. Алфавит исчисления высказываний. 
	3. Система аксиом.
	4.Связь между булевыми функциями и исчислением высказываний
	Основные понятия логики предикатов. Кванторные операции. Алфавит логики предикатов. Равносильные формулы логики предикатов.
	Булева алгебра предикатов. Решение задач: определение значения истинности предикатных формул.
	Задание формулы логики предикатов в предваренной нормальной форме.
	Стандартная форма Скулема. 
	Общезначимость и выполнимость.
	Комбинаторика. 
	Элементы комбинаторики. 
	Решение задач с применением основных правил комбинаторики.
	Комбинация элементов с повторениями..
	Бином Ньютона. Свойства биномиальных коэффициентов. Треугольник Паскаля. Формула включений и исключений.
	Лекция 2
	 1. Основные понятия теории графов. 
	2. Элементы графов.
	3. Орграфы, псевдографы, мультиграфы и гиперграфы.  
	4.Изоморфизм графов.
	5.Валентность (степень)вершины. 
	6. Маршруты, цепи, циклы.
	7. Эйлеров цикл.
	8. Связной граф. 
	9. Код дерева графа.
	Практическое занятие 2.                                     Представление графов в программе. Матрицы смежности и инцидентности для графа и орграфа. 
	1. Оптимизация графов. 
	2. Оптимизация графов: алгоритмы Дейкстры и Краскалла.  
	3. Решение задач по оптимизации графов.
	Построение коммуникационной компьютерной сети минимальной длины. Раскраска графов.
	1. Теория алгоритмов. 
	2. Определение и основные черты алгоритма. 
	3. Общие понятия об алгоритме. 
	4. Нормальные алгоритмы Маркова. 
	5.Уточнение понятия алгоритма с помощью машины Тьюринга. 
	6. Разрешимые и неразрешимые проблемы.
	Машина Тьюринга. 
	Решение задач на применимость машины Тьюринга(работающей по заданной программе Р) к заданному слову S.
	Подготовка к экзамену
	2.2 Методика проведения экзамена в группах заочной  форм обучения
	Понятие функционально полной системы.  Классы функций: линейные и монотонные функции(L,M); сохраняющих константу (Т0,Т1). 
	1. Множества и операции над ними. 
	2. Способы задания множеств.
	3. Основные операции над множествами и их свойства.
	4. Кортежи и прямое (декартово) произведение множеств. 
	5. Мощность множества.
	6. Булеан множества.
	Контактные схемы устройств, используемых в электронно-вычислительной технике.
	Основные операции над множествами. 
	Решение задач, использующие свойства основных операций над множествами.
	Диаграммы Венна 
	Отображение множеств: инъективное, сюрьективное, биективное.
	Применение законов, тождеств и функций математической логики к решению юридических, учрежденческих, спортивных и др. задач.
	Модуль 1б
	1. Исчисление высказываний. 
	2. Алфавит исчисления высказываний. 
	3. Система аксиом.
	4.Связь между булевыми функциями и исчислением высказываний
	Основные понятия логики предикатов. Кванторные операции. Алфавит логики предикатов. Равносильные формулы логики предикатов.
	Булева алгебра предикатов. Решение задач: определение значения истинности предикатных формул.
	Задание формулы логики предикатов в предваренной нормальной форме.
	Стандартная форма Скулема. 
	Общезначимость и выполнимость.
	Комбинаторика. 
	Элементы комбинаторики. 
	Решение задач с применением основных правил комбинаторики. Комбинация элементов с повторениями..
	Бином Ньютона. Свойства биномиальных коэффициентов. Треугольник Паскаля. Формула включений и исключений.
	Построение коммуникационной компьютерной сети минимальной длины. Раскраска графов.
	1. Теория алгоритмов. 
	2. Определение и основные черты алгоритма. 
	3. Общие понятия об алгоритме. 
	4. Нормальные алгоритмы Маркова. 
	5.Уточнение понятия алгоритма с помощью машины Тьюринга. 
	6. Разрешимые и неразрешимые проблемы.
	Подготовка к экзамену
	Свойства основных логических функций. Способы задания логической функции. Построение таблиц  истинности. Тождественно истинные, тождественно ложные, частично определённые функции. Фиктивная переменная.
	Специальные разложения логических функций. СДНФ, СКНФ. Минимизация булевых функций. Метод неопределённых коэффициентов. Метод Квайна – Мак Класки. Минимизация частично определённых функций.
	Понятие функционально полной системы.  Классы функций: линейные и монотонные функции(L,M); сохраняющих константу (Т0,Т1). 
	Двойственные функции. Теорема о суперпозиции двойственных функций. Самодвойственные функции. Класс самодвойственных функций S. Критерий самодвойственности функции. Лемма о несамодвойственной функции. Теорема Поста. Проверка системы функций на полноту.
	1. Множества и операции над ними. 
	2. Способы задания множеств.
	3. Основные операции над множествами и их свойства.
	4. Кортежи и прямое (декартово) произведение множеств. 
	5. Мощность множества.
	6. Булеан множества.
	Контактные схемы устройств, используемых в электронно-вычислительной технике.
	Основные операции над множествами. 
	Решение задач, использующие свойства основных операций над множествами.
	Диаграммы Венна 
	Отображение множеств: инъективное, сюрьективное, биективное.
	Применение законов, тождеств и функций математической логики к решению юридических, учрежденческих, спортивных и др. задач.
	Модуль 2б
	1. Исчисление высказываний. 
	2. Алфавит исчисления высказываний. 
	3. Система аксиом.
	4.Связь между булевыми функциями и исчислением высказываний
	Основные понятия логики предикатов. Кванторные операции. Алфавит логики предикатов. Равносильные формулы логики предикатов.
	Булева алгебра предикатов. Решение задач: определение значения истинности предикатных формул.
	Задание формулы логики предикатов в предваренной нормальной форме.
	Стандартная форма Скулема. 
	Общезначимость и выполнимость.
	Комбинаторика. 
	Элементы комбинаторики. 
	Решение задач с применением основных правил комбинаторики.
	Комбинация элементов с повторениями..
	Бином Ньютона. Свойства биномиальных коэффициентов. Треугольник Паскаля. Формула включений и исключений.
	1. Оптимизация графов. 
	2. Оптимизация графов: алгоритмы Дейкстры и Краскалла.  
	3. Решение задач по оптимизации графов.
	Построение коммуникационной компьютерной сети минимальной длины. Раскраска графов.
	1. Теория алгоритмов. 
	2. Определение и основные черты алгоритма. 
	3. Общие понятия об алгоритме. 
	4. Нормальные алгоритмы Маркова. 
	5.Уточнение понятия алгоритма с помощью машины Тьюринга. 
	6. Разрешимые и неразрешимые проблемы.
	Машина Тьюринга. 
	Решение задач на применимость машины Тьюринга(работающей по заданной программе Р) к заданному слову S.
	Подготовка к экзамену

