[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
EV'O:MMFFI:PI@HIOEP@WHAYKH 1 BBICIIETO OBPA3DBAHUA POCCUMCKOWN ®EIEPALINN
OKHOCTb: PekTop . . . .
Nara BR@IHEHCKNHMITOCY JAPCTBEHHBIN HEOTAHOU TEXHUYECKNM YHUBEPCUTET
YHUKanbHbI MPOrpaMMHbIA KIKOY:

236bcc35c296f119d6aafdc22836b21db52dbc07EMSERR AkAmoMEKa MV . Mnmonmkosa

«YTBEPKJIAIO»
[Iepnsiit npopekTop-
iTpopeKTop 110 yxeOHOH pabore
HU.I'. 'aitpaGekon

‘« 23 05 2024 .

PABOYASA MPOTPAMMA
JTUCIUTJHH B
«MaTtemaTuka»
HanpagsJjieHue noaroroBKu
13.03.02. «2neKkTposHEepreTrKa 1 MEKTPOTEXHUKA

HanpaBieHHOCTH

«INEKTPONPUBOJ U ABTOMATHKA»
KBanudurkanus

bakanaBp

I'ox mauaaa nmoarorosku: 2024

['po3usrii — 2024



1. ]_Ie.]'ll/l H 3a1a4YM1 JUCHHUIIIIMHBI

Heabro maremaTHueckoro obpa3oBaHusi OakajgaBpa SBISETCA: OOydeHHE CTYJICHTOB OCHOBHBIM
MIOJIOKEHUSIM M METOJaM MaTeMaTHKH, HaBbIKaM IOCTPOEHHS MATEMaTUYECKMX [0KAa3aTelbCTB IyTEM
JIOTUYECKUX PACCYKJIEHUH, METOJ]aM pELICHHU s 3a/1a4.

3anaveii W3ydeHWS UCIMIUIMHBI SBISieTCS OOyYeHHE CTYIEHTOB OCHOBHBIM MaTeMaTHYECKUM
METO/IaM, MX 3HAKOMCTBO C pa3jIMUHbIMU MPHJIOKEHUSAMH 3TUX METOJIOB K PELICHUIO MPAKTUUECKUX 3a/1a4, C
aKIIEHTOM Ha T€ pa3leibl MaTeMaTHKH, KOTOpPbIE B COOTBETCTBUU C YYEOHBIMM IJIAHAMH HMEIOT BayKHOE
3HAUYEHHE JUISl TOTO MJIM UHOTO MPOQUIIS OATOTOBKH CIEIUATUCTOB.

2. MecTO THCHMIIJIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOorpaMMsbl

Maremartuka OTHOCUTCS K 070Ky 1 yueOHOTO T1aHa.

JlaHHasi NMCUUIUIMHA SIBJISETCS MpENUIeCTBYIOUIEH Ui CIEAYIOIIMX E€CTECTBEHHOHAyYHBIX U
oOuienpogeccuoHaNbHbIX Y4EOHBIX TUCIUIUIMH, IPETYCMOTPEHHBIX B Y4EOHBIX MJIaHAX ClIelUalbHOCTEN
HaIpaBJIEHUs «JJIEKTPOIHEPreTHKa W JJIEKTPOTeXHUukKa». Uugopmamuxa, Pusuxa, Teopemuueckue
OCHOBbl NIekmpomexnuky, Teopemuueckas mexanuxa, Illpuxkiaonas mexaumuxa, Tepmoounamuxa u
MenI0mexHuKa.

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYEHHUS MO JUCHUIIMHAM
(MOyJ110), COOTHECEHHBIX ¢ MHAMKATOPAMHU JO0CTUKEHUS] KOMIIeTEeH Uil

3. TpeboBaHus K pe3yJibTaTaM OCBOEHHS AU CHUTLIHHBI

Taomuma 1
Ilnanupyemsble pe3ybTaThl
Kox mo ®1'0OC NHauKaTOpbI 10CTHKEHU S 00y4eHMs MO TUCHUIINHE
(3YB)
Oo6menpodeccnoHaIbHbIE
3HaTh JlaMEHTaJIbHbIE
OIIK-2.1 JleMoHCTpHUpYET Pym
— b 3aKOHBI IIPUPOJBI U OCHOBHBIE
YHIAMEHTAJIbHBIX
U3UYECKUE u
3aKOHOB NPUPOJBI U OCHOBHBIX ¢
OIIK-2. Criocoben (bMBUYECKUX U MaTEeMaTUYCCKUX g/I,aTeMaTquCKHe SAKOHET
NPUMEHSTH SAKOHOB. MeTh IIPUMEHSATH
COOTBETCTBYOLLHIA OIK-2.2 ITpivensier buznueckue 3aKOHBI u
q)HSHKO‘MaTCMaTHLIeCKI/Iﬁ (1)I/ISI/IIIGCKI/I6 3aKOHEL - MaTEMAaTUYCCKUC MCTOAbI JISA
afnrmapar, METOJIbl aHajIn3a pemeHus 3a41a4
MaTeMaTUYECKUE METOIBbl Ul
u MOJIETIMPOBAHUS, TEOPETUYECKOTO u
peleHns 3a1a4 TEOPETUUECKOTO
TEOPETUYECKOTO u IIPUKJIAJIHOTO XapaKTepa.

H IIPUKIIAIHOI'O XapaKTepa.

Buasers HaBbIKaMU BbIOOpa
OIIK-2.3 BriOupaer MeTOIbI
HCCICTOBAHNA IIpH P METOJIOB MOJIEIIMPOBAHUS H
MOJICIMPOBAaHUsI U CpelCTBa

OKCIICPUMCHTAJIbHOTI'O

PCIICHAH . CPEACTBA  M3MEPEHHH Ul
npodecCHoHaIbHbIX 3aqay | USMEPCHUM UL IIPOBCACHHA HpOBeICHNS
IKCIIePUMEHTAIIbHBIX
SKCIIEPUMEHTAIIbHBIX

HCCIeI0BaHUI npu pCHICHUN

UCCJIEI0BaHUN MpU PELICHUU
npodeccnoHanbHBIX 3a71a4

npodeccnoHaNbHBIX 33724




4. O0bEM JUCHUILVIMHBI M BU/bI y4eOHOH padoThl

Tabnuua 2

Pa36uBKa 4acoB 1o ceMecTpam

Ounas ¢popma odyueHust Ouno-3a04Has popma odydyeHust 3aounasi popma odyueHust
o CEMECTPhI CEMECTPhL CEMECTPhL
Buap! yueOHoii padoTsl| Bceero 1 | 2 3 Bcero 1 I 2 I 3 Bcero 1 | 2 | 3
4acos/ 4acos/ 4acoB/
KOJIMYCCTBO 4YaCoOB B KOJIMYCCTBO 4aCOB B KOJIMYCCTBO 4aCoOB B
3a4. e1. 3a4. ea. 3a4. ea.
CEMECTPC CEMECTPE CEMECTPE
. PaboTa | 500/5,6 | 68/L,9 | 64/1,8 | 68/19 | 100/2,8| 341095 32109 | 34/0,95| 60/18 | 20006 | 20/0,6 | 20/0,6
B TOM YHCJIC:
JIEeKIUH 100 34 32 34 17 16 17 30/0,9 10 10 10
MPAKTUICCKUC 3aHATHS 100 34 32 34 17 16 17 30/0,9 10 10 10
CamocrosiTeabHast
paGora (Bcero) 412/11,4| 138/3,8 | 136/3,6 | 138/3,8 |512/14,2| 171/4,8| 170/4,6| 171/4,8(552/15,2| 186/5,1 |180/15,0| 186/15,1
B TOM YHCIJIC:
BBITIOJIHCHUEC HI/IC}MGHHOI‘/II 106 36 34 36 106 36 34 36
CaMOCTOSITEIEHONH paboTHI
IIOATOTOBKA K
KOHTpOJIBHOMH pabote 1o 18 6 6 6 18 6 6 6
pyOeXHOIT aTTecTanyu
H3y4eHHEe BOIPOCOB,
BBIHECCHHBIX Ha 120 40 40 40 170 57 56 57 120 40 40 40
CaMOCTOSITEIIbHYIO paboTy
noarotosia i 120 40 40 40 170 57 56 57 | 384 | 130 | 124 130
TNPAKTUYICCKUM 3aHATHAM
HOATOTOBIA I JSAMEHY, K| 48 16 16 16 48 16 16 16 | 48 16 16 16
3a4ery
BHU/1 OTYETHOCTH IK3. 3a4. IK3. IK3. 3a4. IK3. IK3. 3a4. IK3.
o01Iast TPYA0EMKOCTH 612/17,0| 206/5,7 | 200/5,6 | 206/5,7 {612/17,0| 205/5,7 | 202/5,6 | 205/5,7 |612/17,0| 206/5,7 | 200/5,6 | 206/5,7
5. Conep:kanue y4eOHOM JUCHTUNIMHBI
5. 1. Paznensl IUCHMIUIMHBI U BUJIBI ayIUTOPHBIX 3aHATUN
Tadmuua 3
Pacnpenesnenue 4yacos
Ne HaumenoBanue pasiesion 10 BU/IaM 3aHATHI
n/n AUCHUILIMHBI 0 ceMeCcTpaMm Tpax.
Jlexuuu Bcero
3aHATHUS
1 2 3 4 5
1-it cemecTp
1 | Jluneiinas anreOpa 6 6 12
2 | DnemMeHTHl BEKTOPHOH anreOpsl 4 4 8
3 | AHanuTHYecKas TeOMETpUS 6 6 12
4 | BeneHue B MAaTEMAaTUYECKUN aHAIN3 8 8 16
5 | duddepenunanproe ncurncnenve GyHKINI OQHON epeMeHHOI 10 10 20
Bcero yacoB B 1-mM cemecTpe 34 34 68
2-if cemecTp
6 JuddepennmansHoe ucancinenrne GyHKIHA HECKOTbKUX 8 8 16
TepeMeHHBIX
7 | UaTerpanbHoe ucurciaenue GyHKUUNA OAHON MepeMeHHON 12 12 24
8 | KpaTHble 11 KpUBOIHMHEHHbBIE HHTETPAJIBI 12 12 24
Bcero 1yacoB Bo 2-M cemecTpe 32 32 64




1| 2 3 4 5
3-i cemecTp
9 | JuddepeHunanbubie ypaBHEHUS 12 12 24
10 | YwucnoBsie u QyHKIMOHATIBHBIE PSBI 10 10 20
11 | OcHOBBI TEOPUU BEPOITHOCTEH U MATEMATHYCCKON CTATUCTHKH 12 12 24
Bcero yacoB B 3-M cemecTpe 34 34 68
Hroro 100 100 200
5.2. JleKHMOHHBbIE 3aAHITHS
Tabnuma 4
NoNe HaumenoBanue
u/n pa3nena Coaep:xanue pa3aeaioB
JAUCIUTLIMHBI
1 2 3
l1-ii cemecTp
Onpenenutenu 2-ro ¥ 3-TO MOPAIKa, UX CBOMCTBa. MHUHOp M anre0pandeckoe
JOTIONTHEHNE dieMeHTa ompexaenutens. [lorstune 06 ompenenurene N-TO
. nopsaka. CucTeMBl JHHEWHBIX anreOpandeckux ypaBHeHui. [Ipasmito
1 ﬂnﬂ(ﬁem{aﬂ Kpamepa. Matpuna. Cinoxxenne, BBIYUTAHHE MAaTPULl 1 YMHO)KEHHUE MaTPULIBI
aareopa Ha 4YuCIO. YMHOXeEHHe AByX Martpuil. OOpaTHas marpuma. MaTpudHas
3allMCh U MaTPUYHOE PEIICHUE CUCTEM ypaBHeHHi. Meroa I"aycca pemieHus
CHUCTEM JIMHEWHBIX YpaBHEHUI
3 ITonsTue BekTopa. JIuHeiiHble onepanuy Haja BekTopaMmH. IIpoekuns Bekropa
9 JIEMEHTTB Ha ock. CKalpHOE, BEKTOPHOE, CMEIIaHHOE MPOM3BENEHNS BEKTOPOB M HUX
BeKTngOH cBoiicTBa. Hampapnsitoline KOCHHYChI BEKTOPOB. ['€OMETpUUECKHUUA CMBICH
Areopet BEKTOPHOr'O M CMELIAHHOIO IIPOU3BECHUN BEKTOPOB
Cucrempl KOOpAWHAT HA TJIOCKOCTH. PaccrosiHne Mexmy Toukamu. JleneHne
OTpe3ka B JaHHOM oTHoweHuu. Ilpsamas Ha mockoctu. Pazmuunbie
YpaBHEHHS MPSIMOM Ha IUIOCKOCTH. PaccTosHHE OT TOYKHU A0 MPSMOM. YTOoI
MEXAY HOPSMBIMU W YCIOBUSA MEPHEHAUKYISIPHOCTH W NapaJUIEIbHOCTH
npsMbiX. IlnockocTe. Paznuunble ypaBHEHHs IIOCKOCTH. PacctosHue ot
TOYKH [0 IUNIOCKOCTH. YTOJ MEXAY IUIOCKOCTSIMU. Y CJIIOBHSI NAPAIIEIIbHOCTH
3 AHaTUTHYCCKAS 1 TEPHEHIUKYIAPHOCTH IIockocTed. IIpsmas B mpocTpaHncTBe. Pasnnunbie
reomMerpus YpaBHEHUSI MPSMOM B MPOCTPAHCTBE. YTOJd MEXKAY HOPSIMbIMU. Y CIOBUS
MapajuieNbHOCTH U MEPHEHAUKYISIPHOCTA MPSIMBIX. YTOJ MEXKIY MPSMOM U
IUIOCKOCThIO. B3auMHoOe pacnonokeHne nOpsMOd U IIIOCKOCTH Touka
repecedeHus NpsIMON U INIOCKOCTH. KpuBbIe BTOPOro MOpsiiKa: OKPYKHOCTD,
anmunc, Tunepbona, mapaboma. llpuBeneHne K KaHOHUYECKOMY BUAY
YpaBHEHUI KPUBBIX BTOPOro NOPsIAKa
IIpenen mocnemoBatensHocTU. Ilpemen ¢ynkuun. beckoHedHO Mabie
(byHKIIMM W UX cBoWcTBa. beckoHewHo Oonpmie (GpyHKIUH M HUX CBS3b C
OeckoHedHO ManbiMH. OCHOBHBIE TEOPEMBI O Ipenenax. 3aMedaTelbHbBIE
BBenenue B npenensl. Packpeitue HeomnpeneneHHocTel. CpaBHeHHEe OECKOHEYHO MajIbIX
4 | maTeMaTH4YeCKHH ¢ynkuunit. [lpuHoun 3ameHbl SKBUBaJIeHTHBIMU. [loHSTHE HempephIBHOCTH
aHajau3 ¢dbysaxn. OJHOCTOpOHHHE Tpeenbl. TOYKM pa3phiBa, WX KIACCH(HKAIIHSL.
CpoiictBa (QYHKIMHA, HENPEPHIBHBIX Ha CEIMEHTE: OrPaHMYEHHOCTS,
CYILIECTBOBAaHME HAWOOJBIIEr0 1 HAMMEHBLIErO 3HaYCHUH, IPOMEKYTOUHBIE
3HAYCHUS




3

AunddepenuunanbHoe
HCYHUCJICHUE
bynxumit

OJIHOI1

nepeMeHHOoM

OmpeneneHue NpoOU3BOAHON, €€ TeOMETPUIYCCKUN U MEXaHUUYECKUM CMBICI.
[lpaBuna muddepennnpoBanus ¢GyHKumin. [IpouM3BOAHBIE OCHOBHBIX
aneMeHTapHbix (yHKkuui. JuddepeHuupoBanne CIOKHOH —(QYHKIIUH.
[IpousBoaHble  (QYHKOMHA, 3aJaHHBIX HESIBHO W  NapaMETPUYECKH.
Huddepennman ¢yHkuuum u ero reomerpudeckuid  cMbicn.  CBsi3b
maddepenpana c MIPOU3BOAHOM. WuBapuanTHOCTD (bopMeI
maddepenmana CIIO’KHOH GbyHKIUY. CBs13b MEXKIY
TQPepeHIUPYEMOCTbI0O W HENPEphIBHOCTHIO.  [Ipon3BogHbIe  H
middepeHMabl  BBICIIMX — MOpSAKOB.  OCHOBHBIE  TEOpEMBI O
maddepeniupyembix  pyHkiusax: Depma, Pomns, Jlarpanxa, Komm.
[paBuno Jlonurans. Touku dkcTpemyma ¢yHKiun. HeoOxomumoe u
JOCTaTOYHOE YCJOBUSl CYIIECTBOBaHHS JKcTpemyMa. Haumbomnbiiee u
HauMEHbIlee 3HauyeHus QyHkuuy, auddepeHIUpyeMOli Ha OTpe3Ke.
UccnenoBanue Boimykioctr ¢GyHKnuu. Touku nepernda rpaduka GyHKIHH.
Acumrtotsl rpaduka pyaknuna. OOmas cxema ucciaeaoBanus QYHKINA U
nocTpoeHus e€ rpaduka

2-ii ceMmecTp

AunddepenuunanbHoe
HCYHUCJICHUE
bynxumit
HECKOJIbKHX
NepeMeHHbIX

QOYHKIINN HECKOIBKUX NepeMeHHBIX. O01acTh onpeneneHus, JMHUN YPOBHS
GyHKIMU JBYX TepeMeHHbIX. [Ipeaen W HENpPepbIBHOCTD (QYHKITHH.
UYacrable npousBogubie. [lomHbld muddepeHuan u ero MCIob30BaHHUE
U IpUOKEHHBIX pacu€ToB. YacTHBIE MPOU3BOIHBIE BHICIINX ITOPSIKOB.
JuddepeniupoBanue CIOKHbIX GyHKIUH. AuddepeHIInpoBaHie HEIBHBIX
dyHKIHME, DKcTpeMyM (GYHKIMH [BYX IepeMeHHbIX. HeobOxomumoe u
JOCTATOYHOE YCJIOBHUS CYIICCTBOBAHUS OKCTpEeMyma (QYHKIHMH JIBYX
nepeMeHHbIX. Hauborbiiee W HauMeHbIlee 3HAa4YeHUS (QYHKIMH B
3amMKkHyTOH obnacTu. IlponsBoaHas 1Mo HanpasiaeHUIo. I pagueHT

HNuTerpanbHoe
HCYHCJIEeHUEe
yHxumii
OHOI
nepeMeHHOM’

ITonstue mepBooOpa3Hoi. Heompemen€HHBI WHTErpad M €ro CBOHCTBA.
Tabnuua HEONpenenEHHbIX HUHTErpaJioB. OcHOBHBIE METO/BI
HWHTErPUPOBAHNUS: HEIOCPEACTBEHHOE HHTETPUPOBAaHUE, METO/ MOBEACHUS
mof 3Hak auddepeHana, METoll 3aMEHbl N1EPEeMEHHON, HHTErPUPOBAHNE
mo dactsaMm. KowmmiekcHsle uwnciaa. AureOpawmdeckas ¢opMma 3amucH
KOMIIJICKCHOTO 4ucla. MoOIynb M apryMeHT. TpuroHoMmerpudeckas u
IokaszarenpHas (OpMBI 3alMCH KOMIUIEKCHOro uucna. JlefictBus Haz
KoMIUIeKCHbIMU ynciamu. Dopmyna Myapa-Jlamnaca. MHOrowieHsl.
Teopema besy. OcHoBHast Teopema anredpsl. PaznoxkeHre MHOTOYIeHa Ha
TUHEWHbIe W KBaJpaTHbIE MHOXHUTENH. THIBI mpocTedmmx apobeil u ux
HHTErpUpOBaHuE. VIHTErpupoBaHME pALMOHANBHBIX Ipo0ed MeTonoM
pasnmoxeHWs Ha Tpoctedmme apobu. HHTerpupoBaHuEe MPOCTEHIITNX
HppauMoHaIbHBIX  (pyHKuMHA. VHTErpupoBaHuMe TPUTOHOMETPHUUECKHX
(yHKUUH, yHUBEpCcalbHas MOJICTaHOBKA. 3aJayl, IPUBOASIILIME K IOHSITHIO
onpenenéHHoro uHrerpana. OnpenenéHHbII HWHTErpal M €ro CBOICTBA.
®opmyna Hreiotona-JleiibHuna. 3amMeHa INEPEMEHHOW B ONpeaeIEHHOM
uHTerpane. PopMyna HMHTEIPUPOBAHMA IO YacTsAM ISl ONpeneiéHHOro
HHTerpaia

Kpartnbie u
KPHUBOJIMHeHHbIE
HHTerpajibl

[BoitHOW wuHTErpan, e€ro CBOMCTBa U BBIYUCIEHHE CBEACHHEM K
MOBTOpHOMY. TpOWHHOI WMHTErpall, ero CBOMCTBAa M BBIYMCICHHE. 3aMEHa
MEpEMEHHBIX B KPaTHBIX WHTerpajiax. KpuBomuHeWHHBIE HMHTETpajbl, UX
CBOWCTBA U BBIUMCIICHHE
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3—ii cemMmecTp

JInpdepenunansubie
YPABHEHHS

3amaun, mpuBomsAmMe K auddepeHIHManbHBIM ypaBHEHUsM. Teopema
CYIIECTBOBAHUSI M €IUHCTBEHHOCTH peIeHus Uil nuddepeHnnaibLHOro
ypaBHeHUS 1-ro mopsaka. YpaBHEHHS C pa3fesiolUMUCcs TepeMeHHbIMU,
OJTHOPOJIHBIC U JIMHEHHbIe ypaBHeHus 1-ro nopsjaka. AnddepeHunanbabie
ypaBHeHUS 2-ro nopsaka. OcHOBHBIE OHATHA. Teopema CyliecTBOBaHUS
peutenus. Ilpocreiiine ypaBHEHUs, JOIYCKAOIUE TOHUKEHNUE MOPsIIKa.
Jlunetinbie nuddepeHIaibible ypaBHEHHS 2-TO Topsaka. JIuHehHbie
OJTHOPOJIHBIE U HEOJAHOPOHBIE YpaBHEHMs. Teopema o cTpyKType o0IIero
peuieHuss JMHEWHOro HEOJHOPOAHOro ypaBHeHHs. Meron Jlarpanxa.
Jluneitnple  gudQepeHInanbHbIe  YpaBHEHHS € MOCTOSHHBIMH
koo dunmentamu. PelreHne NMHEHHBIX OAHOPOJHBIX YpaBHEHHH ¢
NOCTOSTHHBIME  KOd(duieHTamMu. PenieHne TUHEHHBIX HEOIHOPOIHBIX
middepeHMaIBHBIX YPaBHEHUH € TMOCTOSHHBIMH KO3 QUIIMEHTaMH C
MPaBOi 4aCThIO CHENHAIBHOIO BUJA

10

YuciaoBblie 1
byHKIMOHANbHBIE

pAbI

Uwucnossle pagsl. Cymma psina. Cxogumocts psaga. HeoOxoanmoe ycioBue
CXOAMMOCTH  psja. OCHOBHBIC  CBOWMCTBAa  CXOMNSAIIUXCS  PSJIOB.
3HaKOMONOKUTENLHBIE YHCIIOBBIC pAAbL. ﬂOCTaTO‘IHBIe MIpU3HAKU
CXOANMOCTHU 3HAKOIIOJIOKHUTECIIBbHBIX pAOOB: IIPU3HAKU CpaBHCHM,
Hanam6epa n Komm. 3makodepenyromuecs psansl. [lpusnak JleiOHuia.
3nakonepeMennbie psapl. OOmmil Mpu3HAK CcXOAuMOCTH. lloHsATHE O
¢ynkumonansHoM psine.  CremeHHble psael.  VHTepBanm wu  paamyc
cxonuMmoctu. JuddepernupoBanne 1 MHTETPUPOBAHUE CTEIICHHBIX PS/IOB.
®opmynel Maxiopena u Teimopa. Pasmokenne QpyHKImii B cTemeHHOM
pAA
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OcHOBHBIE TIOHATHUSL TeOpHH BeposTHOCTeH. Kiaccudukamus coOBITHIA.
Knaccuueckoe onpenenenne BeposTHocTH. (CBoiicTBa BeposTHOCTEH
cobbrtrii.  OmpeneneHne HW  OPEACTaBICHHE BEPOSTHBIX — MOJEINeEH,
OJJTHOMEpHBIE paclpeeleHns BEPOATHOCTEH. DIEMEHThl KOMOMHATOPHKH.
I'eomerpuueckue BeposTHOCTU. Anredpa coObITHII. OCHOBHBIE TEOPEMBI
TEOPUM BEPOSATHOCTEH. Y CIIOBHAsI BEPOSTHOCTh. He3aBUCHMMOCTD COOBITUH.
TeopeMbl O BEpPOATHOCTH MPOM3BENCHUS COOBITHI: 3aBUCHUMBIX H
He3aBUCUMBIX. COBMECTHBIE 1 HECOBMECTHBIE coObIThs. Dopmyra nonHoM
BepositTHocTu. @opmyna baiieca. [loBTOpHBIE HcnbITaHUA. bUHOMUAIBHOE
pacupenenenue. Gopmyna beprymin. HauBeposiTHellllee 3Hau€HUE Ynciia
nosiBlieHUs.  coObiTus. JlokanpHasth Teopema MyaBpa - Jlamnaca.
Pacnpenenenue Ilyaccona. [lonmunomuansHoe pacnpenenenue. CiydaitHas
BenuurHa. OyHKIMs pacnpenenenns. CBOHCTBa GYHKIUH pacrpe/ieliCHHSI.
JuckperHele M HeENpepbIBHBIE ClydaliHble BenuuuHbl. [IIIOTHOCTB
pacupenenenusa, €€ cBoiictBa. HopMmanbHbId 3aKOH paclpeieneHusl.
HeszaBucumble ciaydaiiHble BeNMUYMHBL  YHCIOBBIE  XapaKTEPUCTHKHU
CIy4allHBIX BeNMYMH. MareMarndeckoe OXujaHue, €€ CBOMCTBA.
Koadduiment  xoppensiuu, ero  cBoicTBa. (OCHOBHBIC — ITOHSATHS
MaTeMaTHYECKONW CTAaTHUCTUKH: BBIOOPOYHAS] COBOKYITHOCTH, T'€HEpalibHAs
COBOKYIIHOCTh,  TIOBTOpHasi  BbIOOpKa,  OecrmoBTOpHas  BBIOOpKa,
OTHOCHUTENBHBIN TOKa3aTenb BbIOOpKH. OmmOKa penpe3eHTaTUBHOCTH.
I'enepanwHas cpemssis, BRIOOpOUHAs CPEOHSSA. Y CTONYMBOCTh BEIOOPOTHBIX
cpenaux. JloBepuTenbHBIE WHTEPBAIBI JUISI OLEHKH MaTeMaTHYECKOTO
OXKUAAHWS  HOpManbHOrO  pacmpeneneHus. OIlEeHKa  BEPOSTHOCTH
(OmHOMMaNmBPHOTO  paclpefeneHusi) IO  OTHOCHTENbHOW  YacToTe.
Cratuctuueckoe pacnpezneneHue BbI0opku. Iloiuron yacror, rucrorpamMmma
yacroT. CTaTHCTHKa M H3MEPEHMs CllydalHOro Impolecca, IpoBepka U
OLICHKAa B 3a/adaX CO CIyY4alHBIMH IpPOLECCAMH Ha IPHUMEpE pPEUICHHSA
3a71a4 HKOJIOTMYECKON 3aIUThI OE30MaCHOCTH U PHCKA

OcHoOBBI TeOpUH
BEPOSITHOCTEH U
MaTeMaTH4YecKou
CTATHCTHKH

5.3. [IpakTHyecKue 3aHITUSA

Tabmuua 5
Ne
w/n ConepxxaHue pa3gena AMCUMIJIMNHBI
1 2
l-ii cemecTp
Jluneiinas anredpa. Briuncnenue onpenenureneil 2-ro u 3-ro nopsakoB. Perienue cucteM JTMHEHHBIX
1 ypaBHeHuld MeronoM Kpamepa. CroxkeHue, BBIUMTAaHHE MATpPULl W YMHOXXEHHE MATpPHULbI HA HYHCIIO.
YMHOXKeHue nByX MaTpull. HaxokmeHwme oOpaTHOW MaTpuibl. PereHne cucteM ypaBHEHHH MaTPUIHBIM
meroaoM. Metop I'aycca penieHusi CUCTEM JIMHEHHBIX YPaBHEHHM
DileMeHTHI BEKTOPHOIl anredpnl. PemeHre 3amay Ha HaxXOXJAEHHE KOOPAWHATHOW (OPMBI 3amuch
o | BEKTOpa, €ro  JUIHHBL Bbluucnenne CKadsIpHOrO IPOM3BENCHUS BEKTOPOB, ONpENEIeHHE HX

NEPICHANKYIIAPHOCTH. Brrunciaenne BCKTOPHOI'O U CMCHIAHHOI'O NPONU3BCACHUS BEKTOPOB. HpI/IJ'IO)KeHI/Ie
BCKTOPHOI'0 1 CMCHIAHHOI'O HpOH3BeHeHHﬁ BCKTOPOB JISI pCHICHUSA TCOMCTPUICCKUX 3ada1




AnanuTnyeckasi reoMerpusi. HaxoxneHrne paccTosHUsI MKy TOYKaMH. BblumcieHne KOOpIMHAT TOYKHY,
JeIsIIed OTpe30K B JaHHOM OTHomleHHH. CocTaBleHHe ypaBHEHHS MPSMOM C YITIOBBIM KO3(QUIHEHTOM.
Oo0mee ypaBHeHHe mpsMoid. CocTaBlieHHE YpaBHEHUs! MPSIMOH, MTPOXOASIIEH Yepe3 JaHHYIO TOYKY B JaHHOM
HamnpasiaeHud. HaxoxaeHue ypaBHEHUS NPSIMOW, MPOXOMAIIEH Yepe3 JBE 3aJaHHbIC TOYKH. YpaBHEHHUE
npsaMoii B orpe3kax. CocTaBiieHne ypaBHEHHS NPSAMOIL, POXOAAIIEN yepe3 JaHHYIO TOUKY HEpPIEeHINKYIIPHO
JTAHHOMY BEKTOpY. BbIuMCIEHHE pacCTOSHHUS OT TOYKH JI0 NPAMOM. YTOJI MEKIY NpSIMBIMHU. Y CIOBUSA
MIEPIEeHANKYSIPHOCTH U TapajuielbHOCTH MpaAMbIX. Kpusble BTOporo mopsaka. IIpuBeneHue ypaBHeHU
KpPMBBIX K KaHOHHMUYECKOMY BHIYy U UX moctpoeHue. CocTaBieHHE YpaBHEHUS IUTOCKOCTH, MPOXOJIen
4yepe3 AaHHYIO TOYKY IMEpHeHIUKYISPHO JaHHOMY BekTopy. OOliee ypaBHEHHE MIIOCKOCTH. Y paBHEHHE
IJIOCKOCTH B OTpe3Kax. 3aJjauu Ha MOCTPOEHHUE TIIOCKOCTH, BBIUMCIIEHUE PACCTOSHUS OT JAHHOM TOUKH JI0
IJIOCKOCTH, YIVIa MEXAY IUIOCKOCTSIMM, Ha WCIOJb30BAHHE YCIOBUH  INApajUICNbHOCTH U
MepIeHANKYISIPHOCTH TIocKocTell. CocTaBieHne ypaBHEHUN MPAMOM B MPOCTPAHCTBE: KAHOHUUYECKUX U
HapaMEeTpPUUYECKUX. YPaBHEHUs IpPsSMOM, IMPOXOIALIed uepe3 ABE 3ajJaHHble TOUkH. Haxoxnenue yria
MEXAY NPSAMBIMU B IIPOCTPAHCTBE. PelieHne 3aa4 Ha B3aMMHOE PACIONIOKEHUE NPSIMOM U IJIOCKOCTH.
HaxoxeHue Touku nepecedeHus NpsMon U MIOCKOCTH

BBenenne B MmatemaTudeckuii anaamn3. TexHUKa BBMUCIEHHS Mpeaena GyHKIMA. MeTonbl pacKpbITHsI
HeonpeneneHHocTel. [lepBrili «3amedarensHbI» mpenen. CpaBHEHHE OECKOHEYHO MalbIX (QYHKITHH.
Bropoii «3ameuatenbHbIiy» npeaen. VccnenoBanue QyHKIMHM Ha HENPEPHIBHOCTH. TOYKH pa3pbiBa, MX
Kiaccuukanus

IupdepenunanbHoe ucumuciaeHue QYHKUMii O0JHOM mnepemMeHHO#. HaxoxaeHne NpOU3BOIHBIX
JJIEMEHTapHBIX (DYHKIMH, UCTONb3ys TpaBwia auddepeninmposanus. JnddepeHnnpoBaHue CI0XKHBIX
¢dbynkiuii. Haxoxkxaenue nMpou3BOHBIX 3JIEMEHTAPHBIX (BYHKIUH, 33JJaHHBIX HESIBHO U TapaMeTPUYECKH.
Huddepennman ynxnun. HaxoxaeHwe mNpou3BOIHBIX H  JUPQEPEHIIHAIOB BBICIINX OPSIKOB.

o 0
PackpbiTHe HeolpeaeneHHOCTEH BHUIOB: ¥—,6 ¢ nmnomoinplo mnpasBuna Jlonurtanda. PackpbiTue

Heonpenenennocteil BuaoB ¥ - ¥ ;0% ;0% 0" . Uccnenoanne (GyHKIME C TIOMOIIBIO MPOM3BOIHEIX:
HaXOXJEHUE e€ SKCTPEMYMOB; HHTEPBAJIOB MOHOTOHHOCTH; TOYEK Mepernda, HHTEPBAJIOB BBITYKIOCTH H
BOTHYTOCTH Tpaduka; HaumOONBIIEr0 W HAUMEHBINEr0 3HAYCHWH Ha 3aJIaHHOM OTpe3Ke. ACHMIITOTHI
rpaduka Gynakiun. [lomHoe uccaenoBanue GyHKIIMU U TOCTpOeHHUE €€ rpaduka

2-i ceMecTp

JAuddepenunanbHoe ucuucjieHne (YHKIUA HeCKOJbKHX mNepeMeHHBIX. OO0acTh OmpeneeHus,
TUHUN ypoBHS (YHKIMHM [BYX TEepeMEHHBIX. HaxXoxJaeHwe 4YacTHBIX MPOU3BOJHBIX H IIOJHOTO
middepenuana QyHKIMKH OBYX TepeMeHHBIX. lcciaemoBanme ¢yHKOIMHM [BYX TIEPEMEHHBIX Ha
skcTpeMyM. Haxoxnenne HamOONBIIEro M HaWMMEHBIIETO 3HAYeHWH (YHKIMHW B 3aMKHYTOH OOJACTH.
Haxoxaenne npon3BoHOM 110 HAIIPaBJICHUIO U TPaJIMeHTa

2

HuTerpanbHoe wucumMcieHue (yHKUMid oaHOil mnepemeHHol. HenmocpeacTBEHHOE WHTErpUpOBaHUE
¢dbynaxauit. MaTErprpoBanue GyHKIUN moaBeAeHUEM mof 3HaK auddepenuana. MaterpupoBanne QyHKIHi
METOOM 3aMeHbl nepeMeHHol. VHTerpupoBanue no yactsM. KommiekcHble uncia u GOpMbI UX 3alUCH.
Paznoxxenne MHOTrOUIeHa Ha JJMHEHHBIC U KBaIpaTHbIE MHOXKHUTENH. VIHTErpupoBaHue MPOCTEHIINX APOOEH.
WuTerpupoBanme paroHaIBHBIX IpoOell METOIOM Pa3lIoKEHHUs Ha mpoctediue npoou. MHTerpupoBanue
TPUTOHOMETPUYECKUX  (QYHKIMHA, yHUBepcalbHas  MOACTAaHOBKA. IHTerpupoBaHue  HpOCTEHIINX
HUppauMoHaNbHBIX (DYHKUMH. Berumcienue ompenen€HHOro wHTErpaja ¢ mnomouipio ¢opmynsl Herorona-
Jlelibnnna. 3amMeHa IepeMEHHOH B ONpedeNEHHOM HHTerpane. VIHTerpupoBaHHe IO dYacTsaM st
onpenenéHHoro uHterpana. IlpwioxkeHns onpenenéHHOro WHTErpana: BhIYMCICHUE IUIOMAJCH IUIOCKUX
¢uryp, UIMHBI Oyr'H KpuBOW, o0beMoB Ten. HecoOcTBeHHBIe HHTerpaibl. BbluuciieHHE HHTErpaioB ¢
OECKOHEUYHBIMU IPEieNaMu HHTerpupoBanus. MHTerpupoBanue HeorpaHMYeHHBIX QYHKIMH

KpaTHbIe H KpﬂBOJIHHeﬁHLIe HHTErpajibl. Boruucienue ,Z[BOﬁHBIX HUHTCIpaJIOB CBCACHUCM K IMOBTOPHOMY.
W3menenue Nopsiika MHTCIPUPOBAHUA. Boruucienne TpOﬁHLIX HUHTCI'paJIOB. 3ameHa NEPEMCHHBIX B KPATHBIX
HHTCIrpaJiax. Boruncienue KpPIBOJ'IPIHefIHBIX HWHTCI'PaJIOB

3—ii ceMmecTp
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Juddepenuuansupie ypaBHenusi. Pemenue nuddepeHINaNnbHBIX YpaBHEHHH € pa3IessomUMUCs
MepeMEHHBIMU, OJHOPOIHBIX W JHMHEHHBIX YypaBHeHHWH 1-ro mopsiaka. Pemenune nuddepeHnnanbHBIX
YPaBHEHMH BTOPOrO IOPAAKA, AOIMYCKAIOIUX IIOHWXKEHHE IopsAnka. PellleHue IUMHEMHBIX OJHOPOIHBIX
i depeHIHANIBHBIX YPaBHEHHH C MOCTOSHHBIMU Kod(dunuentamu. Pemenne TMHEHHBIX HEOTHOPOAHBIX
nrddepeHIHaIBHBIX YPABHEHUH € MOCTOSHHBIMU KO PHUIMEHTaMU ¢ IPABOH YACTHIO CHELUAILHOTO BHIA

10

Yucnosble U GyHKIMOHAIBLHBIE pAAbl. YncnoBble psapl. OnpeneneHne CXOAUMOCTH IO ONpeeseHHIo.
HeoOxomumoe — ycnoBHe — CXOAMMOCTM — YHCIOBOro  psaa.  MccinenoBaHue  Ha  CXOAUMOCTD
3HAKOIMOJIOKHUTENBHBIX YHCIOBBIX PSJ/IOB 1O JOCTATOYHBIM IpH3HaKaM: cpaBHeHus, JlamambGepa u Komm.
HccnenoBanne Ha CXOAMMOCTh 3HAKOYEPENYIOIMXCS psAAoB mo mnpu3Haky JleiiOHuna. OmnpeneneHue
a0COJIOTHOW M YCIIOBHOM CXOAMMOCTH 3HAKOIEpeMEHHBIX psoB. O0mmid nmpu3Hak cxoauMocTu. CTereHHbIe
panbl. Haxoxaenue mHTEpBaJia U paguyca CXOAUMOCTH. OOJtacTh CXOIUMOCTH. PaszioxxeHue (I)yHKuI/H‘/'I B
psaael Telinopa u MakiopeHa

11

OCHOBBI TeOpPHH BEPOSITHOCTEH W MaTeMAaTH4YeCcKoil cTaTHCTUKM. [IpaBmia KOMOMHATOPUKH: MPABUIIO
CyMMBI, TIPAaBUJIO TPOM3BENCHUS. BhIuncieHne TepecTaHOBOK, pa3MelleHui, coderanuil. Kiaccumueckoe
OIpENIeNICHNEe BEPOSITHOCTH. HaXoKJeHHWE BEPOATHOCTH CYMMBbI COBMECTHBIX U HECOBMECTHBIX COOBITHHU.
Brluncnenve BEpOSTHOCTH TIPOM3BENCHUS 3aBUCHUMBIX M HE3aBUCHMBIX COOBITUHA. DopMylia TOTHOU
BepositHocTU. Popmyna baiteca. IloBTropHbie ucnbiTanusa. @opmyna bepnynnu. HauBepodrHeiiiee uncio
MosIBJICHUsST COObITHsI. Haxoxk/ieHre BEpOSITHOCTH TOSIBIICHUS COOBITHS K Pa3 B N HE3aBUCHUMBIX UCIBITAHHUSIX

10 JIOKaJIbHOH TeopeMme Jlaruaca. HaxoxieHue BEpOSITHOCTH MOSIBIICHHsI COOBITHS He MeHee K, pas W He

Gonmee K, pa3s B N HE3aBHCHMBIX WCIBITAHHSAX 110 MHTErpaibHOM Teopeme Jlarutaca. PacmpenerneHne

ITyaccona. Cmydaiinast Benmanaa. COCTaBJICHHE Psiia pacHpeneieHus] TUCKPETHON CITyIaifHOW BEITMYHHEL.
Haxoxmenue (GyHKIMM pacupeieieHus IO PsSay paclpencieHUs TUCKPETHOW ClIydYailHOH BEIMYHHBL
[ImoTHOCTE pacmpeneneHus. Pemienne 3amad HaXOXACHUS BEPOSTHOCTEH C HMCIIONH30BAHUEM BayKHEHIIIMX
pachpeneneHnii ITUCKPETHBIX W HEMPEPhIBHBIX CIydaWHBIX BEIWYMH: OWHOMHAJBHOTO, pacrpeneneHus
IlyaccoHa, TeoMeTpu4yecKoro, paBHOMEPHOIO, HOPMAJIBHOIO, IIOKa3aTEIbHOTO. BBIYMCIIEHHME YUCIOBBIX
XapaKTEPUCTUK CIyYalHBIX BETMYMH: MAaTEMAaTUYECKOr 0 O’KMJIAHHUS, TUCIIEPCUHU CPEIHErO KBAAPAaTHUECKOT O
orkinoHeHus. Koadpduiment xoppessiuu. I[locTpoeHHE CTaTHCTHYECKOTO paclpeneicHus CIydalHOM
BEIMYWHBI, TOJIWTOHA YacTOT MO BBIOOpPKEe ee 3HaueHWil. OmmoOka pempeseHTaTHBHOCTH. Haxoxmenme
reHepaJIbHOM M BEIOOPOYHOM CpefHel. Y CTOHYMBOCTh BRIOOPOYHBIX cpenHuX. HaxokieHre J0BEPUTEIbHBIX
WHTEPBAJIOB ISl OIIEHKH MaTEeMaTHYeCKOro OKHMJIAaHUS HOPMaJIbHOTo pacnpenenenus. OmeHka BepOITHOCTH
(6bMHOMHATBLHOTO pacIIpeNeIeHus ) IO OTHOCUTEIILHON JacTOTe

6. CamocrosiTesqibHas padoTa CTYICHTOB
IlepBblii cemecTp

BOHpOCbI AJIAA CAMOCTOATECJIbHOI0 U3YyYCHUS

1. Teopema Kponekepa-Kanemnu. OpHOpOIHBIE CHUCTEMBI JHHEHHBIX —anreOpanyecKux
ypaBHeHuil. Merox XKopnana-I'aycca peeHusi cucTeM JTUHEHHBIX anredpandeckux ypaBHEHUH.

2. llondatue nMHENHON 3aBUCHMOCTM BEKTOPOB. JIMHEHHAas 3aBUCUMOCTh BEKTOPOB Ha
IJIOCKOCTU. ba3uc Ha IIOCKOCTH.

3. HOBerHOCTI/I BTOpOTO TiopsAAKa W HUX KAHOHHWYCCKHUC YPAaBHCHUSA: SJUIMIICOUBI,
l"I/Il'Iep6OJ'IOI/II[BI, napa60n01/mbl, OUITMHAPBI 2-T0 NnopsAaaKa; KOHyC 2-ro MnopsakKa.

4. Yucnossle nocienoBaresbHoCTU. [Ipenen 4ncaoBoil nocne1oBaTeIbHOCTH.
5. Jlorapudmuyeckoe auddepenupoBanme GyHKIHUH.
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6. [Ipumenenue nosHoro nuddepeHnmana K npuOImKEHHBIM BEIYHCICHUSIM.

O0pazen 3agaHus 1J151 CAMOCTOSITEIbHON PadoThI

1. Haiiti npounssenenne 4-B u B-A matpun A= (3 _1} B= (_1 -3 _4}
2 1 0 1 2
2X + X, +3%;, =4,
2. Pemuthb cucteMy JTMHEHHBIX alreOpandeckux ypaBHEHU § X, +2X, + X, =4,
3X +4X, + X%, =0
a) metosiom Kpamepa,
6) metosiom ["aycca,
8) MaTPUYIHBIM METOJIOM.

3. Jlausl yetwipe Toukn: A(3;2;1), B(2,-10), C(4;0;,-5), D(-12;3). Haiitu, npuMeHss BEKTOPHYIO
anreopy:

a) yron ABC;

0) momass Tpeyroabanka ABC;

8) 00béM nupamu il ABCD.

4. Ha mutockoctu Oxy mansl Tpu Touku A4(1;1), B(-1;3), C(-5; 0). HaiiTu:
a) YpaBHeHue cToponsl AB tpeyronsuuka ABC,
6) YpaBHEeHHE CpeaHEN TMHUU Tpeyroyibauka ABC, napaniensHoi ctopoHe AB;
6) Llentp macc Tpeyroibpauka ABC;,
2) Yron BAC;
0) YpaBHEHHE BBICOTHI, OMYIIEHHON 13 BepiIuHbI C,
e) Paccrosiaue ot Touku C 10 mpsmoii AB.

5. [IpuBecTH K KAHOHUYECKOMY BUy YPABHEHHUS KPUBBIX U TIOCTPOUTD UX:
a) 3X°+2y* +6x+4y—-1=0; 6) 9x* -4y’ +18x+8y—31=0; 6) 3x* —6Xx+y+5=0.

6. Jlana mupamuga ABCD. A(3;2;1), B(2;-1;0), C(4;0;-5), D(-1;2;-4).Hantucats:
a) YpaBuenue npsimMoii AB,;
6) Ypasuenwue miockoctu ABC,
) Haiiti paccrosiaue ot Bepuiunsl D 1o rpanu ABC;
2) Haittu mpoexiuro Touku D Ha mockoctu ABC,
0) Haiitu yron mexay rpaubio ABC u pedbpom 4AD.

7. Haiitu crepyronue mpeaesl: a) Iimﬁ' 0) Iimw'e) lim 3 :
' Yo P oA 43x+2" o Ox+7 T o0 By —\Bx ]

2 4x
2) lim—X—: 9) Iim(sXHJ .
x->071—C0S6X x>\ 3X+5

Bropoi cemecTp

BOl'lpOCbI JIAA CAMOCTOATECJIbHOI0 U3YYCHUSA

1. HauGonbiiee 1 HaMMEeHbIIee 3HaUeHUs! (PYHKIMH JBYX ITEPEMEHHBIX B 3aMKHYTOH 00J1aCcTH.

2. KacarenbHas IIOCKOCTh U HOpMaJIb K IMOBEPXHOCTH.
10



3. MeTos HaMMEHBIINX KBAIPATOB sl 00pabOTKH SKCIIEPUMEHTATBHBIX JaHHBIX.
4. ITpuOnuxeHHbIe BEIYMCIICHUE OTIPEICTICHHBIX HHTEIPAJIOB.

5. [IpunoxxeHus KpaTHBIX U KPUBOJMHENHBIX HHTETPAJIOB.

O0pazen 3a7aHus 1JIs1 CAMOCTOATEIbLHOM PadoThI

|. HaliTu Heonpeae/IeHHbI HHTErpaJ:

2x—3 e*dx
1. MHTerpMpoBanre o IBEICHUEM ITO1 3HaK auddepeHiuana: a) Imd ; 2) j YR
X"+ +€e

In x
2. HTerpupoBaHue 1O YacTsIM: j —5-ax.
X

Ax+B Ax+B | 3x+1
3. MnrerpupoBanne QyHKIUM BHIA [ax +bxtC 1 ax? +bx+c J'_Xz _2%45 dx

x® +2x* +10x
(x+1)2(x* - x+1)
5. U dymwaii; [ ———— -1
. UHTerpupoBanue UppariioOHaIbHbIX QyHKITUI: \/73
Y(x=1)° +Vx-1

dx

4. nterpupoBaHre pallMOHAIbHBIX (YHKITHI: I

dx .

. X
6. MlaTerpupoBaHie TPUTOHOMETPUICCKUX (PYHKITHMN ! J. cos* de :

Il. HaiiTu onpeeieHHbIN MHTErPaJI:

9
1. Henocpeacreennoe npumenenue Gopmynsl Herorona — JleiiOnuna: IM dx.
X
4

x2dx

2. 3aMeHa nepeMeHHO: T
(2-x7)

O ey

. 1
3. Boruncnuth miomanas GUrypel, OrpaHU4eHHON TUHUSAMU: Y = 3 x> —2x+4; y=10-x.

I11. HaiiT HecOOCTBEHHBIH MHTErpaJI:

0

1+ X
1. MaTerpaibl ¢ 06CKOHEUYHBIMU TIPEICIIaMU: _[ 5 dx.
X

1

2
dx
2. NHTerpanbl ¢ HEOTPaHUYEHHBIMH MOABIHTETPATbHBIMU (PYHKITUSIMU: I—
/ 2
0 4 —X

Tpernii cemecTp

BOl'lpOCbI IJIAA CAMOCTOATECJIbHOI0 M3YUYCHU ST

1. Cucremsl nmud¢epeHnmanbHbix YypaBHeHH. Hopmanbhas cucrema. Perienue cucrem
middepeHnanbHbIX ypaBHEHUH METOI0M UCKITIOUEHUH.
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2. Panp1 @ypre. Paznoxenue B pag Oypbe 2n-nepuoaudecKux QyHKIHUHA.

3. Paznoxenue B psag @ypbe YETHBIX U HEUETHBIX (DYHKITHIA.

4. Paznoxenue B pag Pypbe QyHKIHIA TPOU3BOIEHOTO MIEPUOIA.

5. HopmupoBanHas ciydaiiHas BeTu4MHA 3aKOH OOJIBLINX YHCEI.

6. Teopembr YeOwrmeBa, bepuymnn, Mapkosa, [lyaccona. MuTterpanbnas teopema MyaBpa —
Jlamtaca

o

OO0pa3en 3a7aHus 1J151 CAMOCTOATEIbLHOM PadoThI

Haiiti o6mumii naTerpan qudgepeHnnaibHOro ypaBHEHUS:
1) 4xdx —3ydy = 3x°ydy — 2xy’dx ;
Y'Y
2) Y ==5+4=+2,;
X X
3) xy’dx+y(x* +y*)dy=0;
4) ym — e2x + X2 1
5) y"cosx+y'sinx=3ctgXx;
6) y"+2y'+5y=10cosX.
Haiitu pemenue 3agaun Komu:
1) y-Y=x, y0)=0;
X
2) y'y'+1=0, y@®)=-1, y@)=-1;

3) y”+y=i, y(0)=1, y'(0)=0.

COS X
X
3— =3x+8y,
Pemuts cucremy muddepeHImaibHbIX YpaBHECHUI: dt
y
— =—x-3y.
dt d

Y4eOHO0-MeTOoAMYECKOE 0O0eclieYeHHe CAaMOCTOSATEeIbHOIH PadoThl CTY/ICHTOB

Hanko II. E., [lono A. I'., KoxxeBuukoBa T. SI. Beiciias MareMatuka B yNnpaXHEHUAX U
3amavax: Yue0. mocobue mns By3oB. — M.: OOO «M3marensctBo ACT»: OO0, 2000.
«M3narenbcTBO «Mup u oOpazoBanue», 2014.

I'mypman B. E. Teopuss BeposTHOCTE M MaTemMaTH4ecKas cratuctuka. — M.: Breicuias
mkoja, 2003.

Hamaesa JLIL., MartameBa X.II. Jluneitnas amreOpa. YueOGHOe MmocoOHe TMO H3YyYCHHIO
paznena- I'po3nsiid, UIIL[ ITHTY, 2013.

MaromaeBa M. A., Hcaesa JI. M. Ilpaktukym no Beicmieli mMatematruke. Yacts — 1, 2.
VYuebHo-MeToinYeckoe Mocodue Ui CTYACHTOB HKOHOMMUYECKMX CHEIHMaIbHOCTEH. —
I'po3nsrii, 2014.

Maramesa X. I1. Jluckpetnas maremaTrka. YuebHoe nocodue. — ['po3nsriii, 2014.

CanpnoB A. A. Kpartkuii kypc Beicuieit mareMatuku. — ['posnsriii, UL ITHTY, 2014.
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7. Ilucemennsni JI. T. Koncnekr nekuuii mo Beiciieid matemaruke. [lomuwii kypc. — M.:
Bricmas mikona, 2013.

7. OueHo4HbIE CpeaCTBA

Bomnpochl k py0e:KHBIM aTTeCTAUUAM
IlepBbIii cemecTp
Bomnpocsl k nepBoii pyoe:xHON aTTecTanun

1. Onpenenutenu 2-ro u 3-ro NopsaKa, UX CBOICTBA.

2. CucteMbl TUHEHWHBIX anreOpandeckux ypaBHeHuid. [IpaBuno Kpamepa.

3. Marpuma u aeicTBUsS Haag HUMHU. MarpudHas 3amuch W MATPUYHOE PEIICHHE CHCTEM
YpaBHEHUM.

4. Meton "aycca penienns CUCTeM JIMHEHHBIX YpaBHEHHH.

5. OCHOBHBIE IOHSATHS O BEKTOpaX, MPOEKIINsI BEKTOpa Ha OCh, HAIIPABJIAIONINE KOCHHYCHI.

6. CkansipHO€ TPOU3BEACHNE BEKTOPOB, €T0 CBOMCTBA M MPHUIIOKCHUSI.

7. BexTopHOE ITpon3BeieHnEe BEKTOPOB, €T0 CBOMCTBA U MPUIIOKEHHUS.

8. CMenraHHOE IPOM3BEICHUE BEKTOPOB, €T0 CBOWCTBA W TIPUIIOKECHUSI.

9. [lpsimMast Ha TIOCKOCTH. PaznmudaHbIe BUIBI YpaBHEHHH MPSIMOI Ha TNIOCKOCTH.

10. VYron Mexay NUpsMBIMH. YCIOBHS TEPHEHIUKYISIPHOCTH W TapajuIeIbHOCTH TPSIMBIX.
PaccTosiHre OT TOUKH 10 IPSMOM.

11. KanoHnnyeckue ypaBHEHHUsI KPUBBIX BTOPOIO MOPSAKA: OKPYKHOCTH, SJUIUIICA, THIIEPOOIIHI,
mapadoJIbI.

12. YpaBHEeHHS TUIOCKOCTH M NPSIMOM B MPOCTPAHCTBE. YTOJ MEKIY NPAMBIMH. YTOJ MEXKIY
NPAMON U TIIOCKOCThIO. Touka nepecedeHust NpsiMOr U MIIOCKOCTH.

13. IIpenen pynkumu B TOUuke 1 Ha 6eckoHeuyHOCTH. OTHOCTOPOHHHUE TIPEACIIHI.

14. beckoHe4HO Goublasi ¥ OECKOHEYHO Masiasi GYHKIUU U CBSI3b MEX]1y HUMHU.

Oo0pa3en Ous1eTa K nepBoOil pyOdekHOI aTTecTalu

X —3X, +3%; =9,
1. Pemnth cucteMy NTMHEHHBIX adreOpanyecKuX ypaBHEHUH {4X +2X, —X; =8,
X, +2X%; =-3.

2. JlaHbl BEKTOPBI: 5{3;2;8},5{5;7;2},2:{5;3;9}. Haiitu: a) Ei-E); 0) :'alxllj; 8) élll)lc .

3. Beruuciute 006EM nupaMuIsl, BEPIIMHEI KOTOPOi HaxoaaTes B Toukax A(2;-1;1), B(5;5;4),
C(3;2;-1), D(4;1;3).

4. Iauwl Ttoukn na tiockoctr AL 3), B(5 6). CocraBurs o0miee ypaBHEHHE IPSIMOM,

MPOXOSIIEH Yepe3 TOUKU 4 U B ¥ ypaBHEHHE NIPSIMOH ¢ yrIIOBBIM K03 duimeHTOM.

5. Haiiti ypaBHEHHE TUIOCKOCTH, TPOXOIsiieit yepe3 Tpu 3amanubie Toukn A(2;-1;1), B(5;5;4),

C(3;2;-1).

Bonpocsl Ko BTOpOi py0e:kHOMH aTTecTaluu

o0
1. OcHoBHBIE TEOPEMBI O Tpejienax. PackpbiTie HeolnpeIeleHHOCTeH BrIa 0 u | — | IlepBoiii
o0

n BTOpOﬁ 3aMCHYATCIIbHBIC IPCACIIbI.
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2. CpaBHeHHE OECKOHEYHO MaibIX. DKBHUBAJICHTHbIC OCCKOHEYHO Majble. 3aMeHa OSCKOHEYHO
MaJIbIX SKBUBAJICHTHBIMH IIPH BBIYMCICHUH TIPENICIIOB.

3. HenpepbiBHOCTH pyHKIIMK B TOuKe. TOUKM pa3pbiBa GYHKIUH U UX KIacCU(UKAIHSL.

4. TlpowsBomHast (yHKIMHM, €€ TEOMETPUYECKHH M MexaHudyeckwid cmbici. llpaBuia
maddepeHurpoBanus GyHKIUI.

5. MuddepenunpoBanue cnoxnoil (ynkumu. [IpomsBoansie (GyHKUMH, 33TaHHBIX HESBHO H
apaMeTPUUECKH.

6. [Ipon3BOTHBIE BRICHINX MTOPSIKOB

7. Iuddepenunan GyHKIUN U €r0 T€OMETPUUYECKUIN CMBICII.

8. Iuddepennmansl BRICIINX TOPSIKOB.

9. OcHoBHbIe Teopembl 0 TuddepeHnupyeMbix Gyaknusx: ®epma, Pomurs, Jlarpamka, Koy,
10. IlpaBuna Jlonutans pacKpbITHS HEOTIPEIEIIEHHOCTEH.

11. Touku skcTpemyma QyHkiuu. HeoOxommmoe W TOCTATOYHOE YCIOBHS CYIIECTBOBAHMS
skcTpemyma. HawuGosnbliee ¥ HavMeHblllee 3HaYeHUS QyHKUMM, auddepeHmupyemMoil Ha
OTpe3Ke.

12. UccnenoBanue Beimykinoctn Gpyaknun. Touku neperuda rpaduka GpyHKImm.
13. AcummroTsl rpaduka GyHKINH.

14. O6uras cxema uccineaoBaHus GYHKIIUU U MOCTPOCHUs €€ rpaduka.

Oo0pa3en 0us1eTa KO BTOPOi py0e:KHOM aTTecTallun

2 3
1. Haittu npeniensl: a) Iimw ;6 Iim—2X3 +9oX+1
x=>3 X°+x-12 x>0 7x° 4+ x+10

. . . . 1
2. Haiitu npousBonHble (GyHKUMHA OJHON IepeMeHHOM: a) Y= 6x°+ 93x* + - 2/_3-
X X

X°+5,

0) y:(5x3—2)4; B) y=x"-arcsinx; r) y= 1) y=3tg*x.

3x+8
3. Haiitu npenensl GpyHKIMiA, TONB3ysich npaBuioM Jlomurans:

_TxP- 2x°+ 4x . et- e’
a) lim . ; m———.
X® ¥ 2x*+ 5 x®0 In(1+ x)
4. VccrnenoBaTh HA MOHOTOHHOCTb U 3KCTpeMyMbl QyHKIMIO f(X)= )§+];1 .
X —_
. 2x+1
5. Haiitu acumnroTsl rpaduka QyHKumn y = ——.
X

Bropoi cemecTp
Bonpocs! k nepBoii py0e:kHOi aTTecTanuu

1. (DYHKI_[I/II/I HCECKOJIbKHX ITECPCMCHHBIX. OO06nacThb OIPCACIICHUS. JInHum YPOBHHL.
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2. [Ipenen u HENPEPHIBHOCTH (PYHKIIMH HECKOJIBKUX MEPEMEHHBIX.

3. HacTHbIe TPOU3BOIHBIEC IEPBOTO U BTOPOTO MOPAIKOB (PYHKIHH JBYX ITEPEMEHHBIX.
4. Tonubiit nuddepeHIran 1 ero UCroJib30BaHNe B PUOIMKEHHBIX BbIUU CJICHUSAX.
WuBapuanTHOCTH hopMbl osHOTO Auddepennunana.

5. KacarenbHasi mi10cKoCTh U HOpMaJIb K MOBEPXHOCTH.

6. YacTHbIE TPOU3BOIHBIC U TOJIHBIEC (P PEepeHIINATBI BBICIINX ITOPSIKOB.

7. HesiBHble QpyHKIMH U X AuddepeHupoBaHue.

8. Ilpon3BoHas 1o HanpasiIeHUIo. [ pagueHT.

9. DkcrpemyM (HyHKIHMH ABYX NEepeMeHHBIX. HeoOXomuMble 1 TOCTATOYHBIE YCIOBHUS
CYIIECTBOBAHMSI SKCTpPEMyMa.

10. onsTue nmepBoobOpasHoi. Heompenenéunplii nHTErpat u ero cBoiicra. Tabmumma
HEONPEeeIEHHBIX UHTETPAJIOB.

11. OcHOBHBIE METO/IbI HHTETPUPOBAHUSI: HETIOCPEACTBEHHOE UHTETPUPOBAHUE, METO/]1
MHTErpUPOBaHUs NOJIBEICHUEM 0] 3HaK AU QepeHuana, MeTo] 3aMeHbl IEpEMEHHOMN
12. UnTerpupoBaHue 1Mo 4acTsM B HEONPEIEIEHHOM HHTETpaie.

13. Tunsl mpocTeimux ApoOeit 1 UX UHTETPUPOBAHHE.

14. VIaterpupoBaHue palioHalIbHBIX JpoOeil MEeToI0OM pa3ioKeHus Ha IpocTeiiine apoou.

Oo0pa3zen 0OuseTa K nepBoOi py0eKHOI aTTecTalMU

1. HaiiTi ¥ HOCTPOUTB 06IACTb ONpeneeHus PYHKIHH Z = /9 — X — y? .

2 2
2. Haiitu ipenen GyHKIIUU JBYX TEPEMEHHBIX |imﬂ
x—>% X—2y
y—-

o X
3. Haiitu Bce yacTHBIC MPOU3BOIHBIC BTOPOTO Mopsiaka GyHKIuU: a) Z=——-—; 6) z=1log, Y.
X+Yy

4. Nlaus! Gyuxums Z = X2 +3y° —xy , touka A(L1) u Bekrop a={-5;12}. Haiitu: a) grad z(A);
6) IPOM3BOHYIO B TOUKE A I10 HAIIPABICHHUIO 4.

5. BeryuciuTh HeOnpeaeaEHHbIC HHTEIPAIIbL: @) j 6e” +8sin X+§—L2 -dx;
16—x

6) [cos(3x+5)-dx; 6) [(2x+5)-cosxdx

Bomnpocsl ko BTOpPO#i py0e:KHOH aTTecTalun

. MuTerpupoBanme npocTelimx UppaluoHaIbHbBIX (YHKIIH.

. UHTerpupoBanne TpUroHOMETpUIECKIX (QYHKITUH.

. OnpeneneHHblid HHTErpal, OCHOBHBIE MTOHATHUS U €r0 CBOMCTBA.

. MeTo1bl BBIYMCIIEHUS ONIPEIEIICHHOTO UHTErpasa.

. [IpunoxeHnus onpenesreHHoro HHTerpania.

. HecoOcTBeHHBII HHTETpal MEpBOTO poJia, Er0 CBOWCTBA U BBIYUCIICHUE.
. HecoOcTBeHHBII HHTETpaia BTOPOTO POJia, €ro CBOMCTBA U BBIYUCIICHHUE.
. JIBOMHOM MHTErpajl, OCHOBHBIE MOHATHUS, €TI0 CBOKMCTBA U BHIUYUCIICHHUE.

O 00O 3 N L A WN B

. TpoliHOl MHTETpaj, OCHOBHBIE MTOHATHS, EM0 CBOMCTBA U BBIYMCIICHUE.
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10. 3ameHa mepeMEeHHBIX B KPATHBIX HHTErpaIax.
11. KpuBoauHeHbIE MHTErPaJIbl IEPBOIO POJIA, X CBOMCTBA U BBIUNCIICHHUE.
12. KpuBonmHeHHbIe HHTEIPAJIbI BTOPOTO POJIa, UX CBOWCTBA U BHIYUCIICHHE.

Oo0pa3zen 0Ous1eTa KO BTOPOIi py0eskHOH aTTecTAlMU
dx

1+ Jx+5

2. Beraucnuth onpeei€HHbIC HHTErPajibl: a) I(BX -1+ \/_)dx 0) Idx
X

1. Bo4MCINTE HEONPENETEHHBIH HHTEPA: a) () ; 0) O sin3xcos xdx.

3. Beruucnuth 1BOHOM nHTETpal 1o obnactu D, orpaHnueHHON yKa3aHHBIMU JIMHHUSIMU:

”xzydxdy, D:y=2-X, y=X, x>0.
D
4. BeIYHCIUTh KPUBOJIMHEHHBIA HHTETPa BTOPOTO Pojia J. xydx+x2dy , rae L — ayra napa6ost

y=x?, coenunsromas toukn A(L1) u B(2;4) .

Tpernii cemecTp
Bonpocsl k nepBoii py0exkHoil aTTecTauum

. Anddepenunanbupie ypaBHeHUs: onpeeneHue, nopsaok Y, pemenne /Y.

. Anddepennmanbroe ypaBHeHHE 1-r0 mopsiaka: onpeaeneHne; 001ee 1 4aCTHOE PEIIeHUsI.
Y ¢ pa3aensonumMucs NepeMeHHbIMU: OTIPeieNIeHUE U MOPSIOK PELICHUS.

Onnoponnsie Y 1-ro nmopsimka: onpenesieHue U MOPSI0K PEIIECHUS.

. JIuneitnpie 1Y 1-ro nopsiaka: onpeneaeHue U NOpsI0K pelIeHus.

[Ipocreiimue ypaBHEHUS BTOPOTO MOPSIIKA, JOMYCKAIOIINE TOHUKEHHUE MOPSIKA.

JluneitHpie oHOpOAHBIE W HeoAHOpoAHbIE J[Y 2-ro mopsaka: TeopeMa O CTPYKType €ro
pelIeHHUS.

8. Jluneitnpie opHopoanbie JIY 2-ro mopsaka ¢ TOCTOSHHBIMH KO3 dHUIIMEHTaMHU.
XapaKkTepucTUUYECKOe YpaBHEHUE U CTPYKTYpa OOIIEro peueHus.

9. Jluneitneie HeomHOpomHble J[Y 2-ro mopsimka C TMOCTOSHHBIMH KO3(QuImeHTaMu co
CHEIHAIbHOM MPaBOil YacThIO.

10. Yucnossie psabl. Cymma psina. CXoaumMocThb psija.

N Uk W e

11. Heo6xonuMoe ycioBre CXOAUMOCTH psisia. OCHOBHBIE CBOWCTBA CXOASIIUXCS PAIOB.
12. JloctaTo4HbIe IPU3HAKH CXOAMMOCTH 3HAKOIIOJIOKHUTEIBHBIX PSJIOB.

O0pasen Oustera K nepBoil pyoeKHOM aTTeCTALINH

1. Pemmts muddepeHnHanbHbIE ypaBHEHMS: a) C pa3feNsiolIMMUCA HEpeMEHHBIMH, O)
OJIHOPOJIHOE, B) JIMHEWHHOE nepBoro nopfmxa, I) JIONMYCKAarollee NOHIKEHUE TNopsaKa: a)

1+y =Xyy'; 0) Xy'= yIn ; B) Y- y:2x3; r) y"—%y'zxex.

o0

- arctgn
2. UccienoBars Ha CXOOUMOCTE DIABL. a E o E ) E .
n a paL: ) J_ ) - 3“ ) ~ 1+
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Bonpocs! ko BTOpOii py0e:kHOH aTTecTAlNN

. 3Hakouepenyromuecs psabl. [pusaak JIelOHUIIA CXOIUMOCTH 3HAKOUEPETYIOIUXCSI PSIOB.
. [lonarue o ¢pyHkHOHANBHOM psiie. CTeneHHsle psaasl. IHTEpBan U paguyc CXOJUMOCTH.

. AuddepennunpoBanue 1 HHTETPUPOBAHUE CTETICHHBIX PSJIOB.

. @opmyner Maknopena u Teitopa. Pasnosxenne GyHKIUH B CTETIEHHOHN PsL.

. Kimaccudmukarnus coObITHIA: TOCTOBEPHBIE, HEBO3MOXKHBIC, CITyJailHbIe COOBITHSL.

. Kimaccuueckoe onpezenenue BeposTHOCTU COOBITHS; €0 CBOMCTBA.

. AnreOpa coObiTuii. Y ciioBHast BepoaTHOCTh. [Ipon3BeieHne u cyMMa COOBITHIA.

. @opmyna nosHOM BeposaTHOCTH. PopMmyiibl baiieca.

O© 00 NOoO O Wb -

. Cxema NMOBTOPHBIX HE3aBUCUMBIX ucnbITanuil. @opmynel bepnynnu, Jlamnaca u [Tyaccona.

10. Cnyyvaitapie Benmuumubl: muckpetHsie (JICB) u  nempepeBHbie (HCB). UYwucnosbie
XapaKTEPUCTUKH CITy9aiHBIX BEJTHMUNH.

11 bunomuansHoe pacnpenenenne JJCB.

12. @ynkIus pacnpeaeneHus U IIoTHOCTh BepositHocTeld HCB.

13. Hopmaienoe pacnpenenenne HCB.

O0pa3en 0u1eTa KO BTOPOIi pyde:kHOii aTTecTanus

-1
. = (=1)""n
1. UccnenoBath Ha aOCOTIOTHYIO, YCIOBHYIO CXOJIUMOCTh 3HAKOUEPEAYIOITHICS PsIT Z% .
n=2
¥ n
. s X
2. Haiitit 001aCTh CXOIMMOCTH CTEMEHHOIO psiia  — .

n=1 n!

3. B kop3uHe 4 kpacHBIX U 3 cMHHMX Iapa. M3 Kop3uHBI MociaeaoBaTebHO OEpyT IIaphbl 10
nosiBieHus kpacHoro. CocraBbTe 3akoH pacnpenenenus JICB X - yucna U3BICUEHHBIX IIAPOB.
Haitnure M(X), D(X), o(X).

4. BeposatHOCTh HacTyIieHUs1 cOObITHS A B KaxaoMm u3 900 He3aBUCHMBIX UCIBITAHUH paBHA
0,9. HaliTu BeposITHOCTh TOTO, YTO coObITHE A TosiBUTCs HE MeHee 801 u He Gosee 828 pas.

5. Jlan pspg pactipenenenus [[CB X:

X 2 3 6 8

p 01 0,2 0,3 0,4

Haiitu uncnoBeie xapakrepuctuku: M(X), D(X), o(X).

Bomnpocsl k 3k3aMeHaM ¢ 00pa3laMy IK3aMeHANIMOHHBIX OMJIETOB
IlepBb1ii cemecTp
TeopeTruueckne BONPOChl, BLIHOCHMbIE HA IK3aMeH
1. Onpenenurenu 2-ro u 3-ro NopsaKa, UX CBOICTBA.
2. Cucremsl IMHENHBIX anrebpandeckux ypasHeHui. [Ipasuno Kpamepa.

3. Marpuna u nAedcTBHA Haj HUMH. MaTpudyHas 3amuch M MaTPUYHOE pPELIEHHE CUCTEM
YPaBHEHUH.
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4. Meton "aycca pelieHust CUCTEM JIMHEWHBIX YpaBHEHHIA.

5. OcHOBHBIE IOHATHS O BEKTOPAX, IPOEKIIHs BEKTOPA HA OCh, HAIIPABJISAIOLIUE KOCUHYCHI.

6. CkansipHO€ MPOU3BEACHUE BEKTOPOB, €r0 CBOMCTBA M MPUIIOKECHHUS.

7. BexTOpHOE NPOU3BEIECHHUE BEKTOPOB, €0 CBOWCTBA U IPUIIOKEHHUS.

8. CMelaHHOE IPOU3BE/IEHUE BEKTOPOB, M0 CBOMCTBA U NMPUIIOKEHHUSL.

9. [Ipsimas Ha mmockocTu. PasznnuHble BUAbl ypaBHEHUH NPSIMOM Ha MJIOCKOCTH.

10Yron Mexmy HpsSMBIMH. YCIOBUS TEPICHIUKYISIPHOCTH W TApaJUICTBHOCTH TPSMBIX.
PaccrostHue oT TOUKM 10 IPAMOIA.

11. KaHoHn4eckue ypaBHEHHUS KPUBBIX BTOPOTO HOPSAJKA: OKPYKHOCTH, 3JUIUIICA, THIIEPOOIIHI,
napaboJIbI.

12. VYpaBHeHHs TUIOCKOCTH W TPSMON B NMPOCTPAHCTBE. YTOJ MEXKIY MPSMBIMUA. YTOJ MEXIY
MIPSIMOM M IUIOCKOCTHIO. Touka rnepecedeHus NpsiMOi U IIIOCKOCTH.

13. Tlpenen ¢pyHKIMM B TOUKE ¥ Ha OeckoHeUHOCTH. OTHOCTOPOHHUE TIPE/ICITHI.

14. BeckoneuHo OoJiblIast 1 OECKOHEUHO Majiasi GYHKIIUH U CBSI3b MEKy HUMHU.

0 o0
15. OcHoBHBIE TeOpeMBbI O TpejeNiaXx. PackpbiTHE HEONpeeICHHOCTeW BUaa |— | W | — |.

0 0
[IepBblit 1 BTOpOM 3aMedaTeIbHbIE PEIEIBI.
16. CpaBHeHHE OECKOHEYHO MajbIX. JKBHBAJICHTHBIE OECKOHEYHO Malible. 3aMeHa OECKOHEYHO
MAaJIbIX SKBUBAIICHTHBIMHE ITPH BBEIYMCIICHUH TTPEJIENOB.
17. HenpeposiBHOCTH DyHKIIUU B TOUKe. TOUKHM pa3pbiBa QYHKIMU U UX KJIACCHU(PHUKAIUS.
18. TIlpowsBomnas ¢yHKIMU, €€ TEOMETPUYCCKUH H MexaHumdeckuit cmbica. [lpaBumia
muhdepennpoBanus GyHKITUH.

19. IuddepennmpoBanue cioxHor ¢GyHKIMU. [IponsBoaHbie GyHKIUH, 3aJaHHBIX HESIBHO
napaMeTpUIECKH.

20. TTpon3BoAHBIC BBICIINX MOPSIKOB

21. Tudbdepennnan GyHKIIUN U €T0 TEOMETPHIESCKUN CMBICIL.

22. luddepeHnnanbl BRICIIUX TOPSIKOB.

23. OcHoBHBIE TeopeMbl 0 muddepennupyembix Gyaknusax: Depma, Pomst, Jlarpamka, Komu.
24. TlpaBuna JlonuTanst pacKpbITHS HEONIPEICIICHHOCTEH.

25. Touku skctpemyma ¢(yHkiuu. Heobxoaumoe M TOCTaTOYHOE YCIOBUS CYLECTBOBAHUS
skcTpemyma. HauOousibliee M HauMeHbllee 3HadeHUs QyHKUuM, auddepeHuupyemoit Ha
OTpe3Ke.

26. UccnenoBanue BoINYKIOCTH QyHKIMU. Touku neperuda rpaduka GyHKIuM.
27. AcumnToThl Tpaduka GyHKIHM.

28. O01mas cxema uccieoBaHus GYHKIMHM U OCTpoeHUs e€ rpaduka.

Oo0pa3sen 3K3aMeHALMOHHOTI0 OnJIeTa

1. CKaHHpHOC 1 BCKTOPHOC MPOU3BCACHHUA BCKTOPOB. Hx OnpCaACICHUA, CBOICTBA.
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2X =X, + X, =4,

2. Pemuts cucreMy ypaBHeHu# 43X, +2X, +2X%, =1, a) metonom Kpamepa; 6) metonom I'aycca;

X, —2X, + X, =2
B) MaTPUYHBIM METOJIOM.
HY
3. Haiitu npenensl: a) Iimﬂ 0) IIm2 \/; B Iimﬂ IimM;
3 9—x? x4 X—4 on 4x3 +3x+2" 7 x-01-c0s2X

I[) Ilm 2X—3 2x+3
o\ 2x+5)

4
4. Haittu npousBoaHble QYHKIMIA 0HOM TIepeMenHoit: a) Y = 6X° +93/x* +——

Fl

> 1) y=3tg' x.

6) y=(5x’-2)*; B) y=x"-arcsinx;r) y=
3x+8

Bropoii cemecTp

Teopeanecmle BOIIPOCHI, BLIHOCUMBbIC HA IK3aMCH

1. ®yHkuny HECKOIbKUX NepeMeHHbIX. O0nacTh onpenenenus. JIMHUM ypoBHS.

2. [Ipenen u HENPEPHIBHOCTH (PYHKIIMH HECKOJIBKHUX MTEPEMEHHBIX.

3. HacTHBIE TPOU3BOIHBIC TIEPBOTO U BTOPOTO TIOPSIKOB (DYHKITHH IBYX MTEPEMEHHBIX.
4. Tonueril quddepeHIuan u ero UCIoIb30BaHNe B MPUOIMKCHHBIX BEIYUCICHUSX.
HNuBapuanTHOCTH (popMBI TOTHOTO AuddepeHIrana.

5. KacarenbHast miockocTh U HOpMaJlb K MOBEPXHOCTH.

6. YacTHbIC TPOU3BOIHBIC U MTOTHBIC MU (EpEHITNATBI BBICIINX MOPSIIKOB.

7. HesiBHbIe dyHKITMY U uX nuddepeHnrpoBaHme.

8. [IpousBogHas o HampasiieHuto. ['paaneHT.

9. DkcTpeMyM (pyHKLIMU ABYX nepeMeHHbIX. Heo0XoauMble 1 T0OCTaTOYHbIE YCIOBUS
CYIIECTBOBaHUS 3KCTPEMyMa.

10. INonsTe nepBooOpasHoii. HeonpenenéHuplii HHTErpall U €ro cBoicTra. Tadmuia
HEONPeesIEHHBIX UHTETPAJIOB.

11. OcHoBHBIE METO/IbI HHTETPUPOBAHHUSI: HETIOCPEACTBEHHOE MHTETPUPOBAHUE, METO/T
WHTETPUPOBaHUS MOJIBEICHUEM M0/ 3HaK AuddepeHiuana, METOI 3aMEHbI IEPEMEHHON
12. VlaterpupoBaHue Mo 4acTsIM B HEOIPeIeIEHHOM UHTETpale.

13. Tunel npocTeHmux ApoOEH U MX HHTETPUPOBAHUE.

14. ViaterpupoBaHue parrioHaIbHBIX IpoOeil METOIOM pas3NoKeHUs Ha MPOCTEUIITNE IPOOH.
15. VaTerpupoBanue MpoCTEHIINX UPPALIMOHATBHBIX (QYHKIIUHN.

16. UnTerpupoBanue TPUrOHOMETPUUYECKUX (PYHKIIUH.

17. OnpeneneHHblil HHTErpal, OCHOBHBIE MIOHATHUS U €0 CBOMCTBA.

18. MeTozp! BEIUMCIIEHUSI ONIPEAEIIEHHOTO UHTErpaa.

19. IlpunoskeHus onpeneaceHHoro HHTErpaia.

20. HecoOcTBeHHBII HHTETpaJI IEPBOTO POJIA, €T0 CBOMCTBA U BHIYHUCIICHHUE.

21. HecoOCTBeHHBII HHTETpaja BTOPOTO POJa, €ro CBOMCTBA U BHIYHCIICHHUE.

22. JIBOWHO MHTErpas, OCHOBHBIE TMOHSATHS, €TO CBONCTBA M BHIYMCIICHUE.

23. TpoitHO# MHTErpasl, OCHOBHBIE OHATHS, €0 CBOMCTBA U BBIYUCIICHHE.
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24. 3ameHa IEpEMEHHBIX B KPaTHBIX UHTETpasax.

25. KpuBosmHeliHbIe HHTETPAIbI IIEPBOTO POJA, UX CBOWCTBA U BBHIYUCIICHHE.

26. KpuBosmHelHbIE HHTETpaJIbl BTOPOI'O POJia, UX CBOMCTBA U BBIUMCIICHHUE.
Oo0pa3sen 3K3aMeHALIMOHHOT0 O1JIeTa

1. ®yHkuuu HeCKOIbKUX NepeMeHHbIX. O0nacTh onpenenenus. JIMHUYM ypoBHSL.

o X
2. Haiitu Bce yacTHBIE TPOM3BOTHBIE BTOPOTO Mopsiaka GyHKmu: a) Zz=———-; 6) z=Ilog, Y.
X+Yy

3. Iausl GyHkmust Z =X +3y° —xy, touka A(L;1) u Bekrop a={-5;12}. Haiitu: a) grad z(A);

0) IPOU3BOIHYIO B TOUKE A 10 HANPABJICHUIO A .

4. Beruucnuth HeomnpeaeaEéHHbIe HHTETpalbl:

a) j 6ex+8sinx+§—ﬁ -dx;  0) jcos(3x+5)-dx; 6) I(2x+5)-cosxdx.

4 I
5. Berauciuth onpeaeaéHHbIe HHTErPAabl: @) I(BXZ -1+ i)dx; 0) I%,
f Jx 1 X

Tpernii cemecTp
Teopernyeckue BONPOChl, BBIHOCHMBbIE Ha IK3aMeH

. Anddepenunanbupie ypaBHeHUs: onpeeneHue, mopsaok Y, pemenne /Y.

. Anddepennmanbroe ypaBHeHHE 1-r0 mopsiaka: onpeaeneHne; 001ee 1 4aCTHOE PeIIeHUsI.
. AY ¢ paznensomumMucs IepeMeHHbIMU: OTPE/IeNIEHUE U MOPSIIOK PeLeHusI.

. Ognopoanseie /1Y 1-ro nopsiaka: onpeneaeHue U Nopsa0K peiieHusl.

. Jluneitnpie 1Y 1-ro nopsiaka: onpeneaeHue U NOpsI0K pelieHusl.

. [Ipocreiime ypaBHEHUSI BTOPOTO MOPSAKA, TOIMYyCKAIOUIUE MTOHWKEHHE TOPSAIKA.

~N O\ LD W N =

. JIuHeitHple onHOpOAHBIE W HEeoAHOpoAHbIE J[Y 2-ro mopsiaka: TeopeMa O CTPYKType €ro
pelIeHHus.

8. Jluneitnpie opHopoanbie JIY 2-ro mopsaka ¢ TOCTOSHHBIMH KO3 dHUIIMEHTaMHU.
XapakTeprUCTHUECKOE YpaBHEHHUE U CTPYKTYpa OOLIEro pereHus.

9. Jluneitnsle HeomHopoanble JIY 2-ro mopsaka C IMOCTOSHHBIMH KO3((UIMEHTaMU CO
CIELIMAJIHOM NTPaBOM YacThbIO.

10. Yucnossie psaasl. Cymma psaga. CXoauMocThb psija.

11. HeoGxoaumoe ycinoBre cXoIuMOCTH psiaa. OCHOBHBIE CBOMCTBA CXOSAIIUXCS PSJIOB.

12. JlocTatouHble IPU3HAKU CXOUMOCTH 3HAKOMOJIOKHUTEIbHBIX PSAJIOB.

13. 3nakouepenyromuecs psabl. [IpusHak JIeiiOHUIIa cX0AMMOCTH 3HAKOUEPETYIOLINXCS PSAAOB.
14. TlonsaTtue o pyHKIMOHANBHOM psie. CTeneHHble paasl. IHTepBan 1 paguyc CXOJUMOCTH.

15. luddepenurpoBanue 1 HHTETPUPOBAHUE CTETICHHBIX PSJIOB.

16. ®opmynsl Maknopena u Teinopa. Pa3nosxenue GyHKUMHA B CTEIEHHON P,

17. Knaccuduxanus coObITHIT: TOCTOBEpHBIE, HEBO3MOKHBIE, CITydaliHbIe COOBITHSI.

18. Kitaccuueckoe omnpeneneHue BeposSTHOCTH COOBITHS; €ro CBOICTBA.

19. Anrebpa coObITHiA. Yca0BHas BEpOsTHOCTh. [IponusBenieHre u cymma coOBITHH.
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20. ®opmyna nonHoi BepostHocTH. Dopmynsl baiieca.

21. Cxema NOBTOPHBIX HE3aBUCUMBIX UcnblTaHuil. @opmyibl bepuynny, Jlamnaca u Ilyaccona.
22. Cnyuyaiiupie Benuuusbl: juckpetrHoie ([ACB) u  wHenpepsiBabie (HCB). UYucnosbie
XapaKTEPUCTUKH CITy4aiHBIX BEJTHUYHUH.

23 bunomuansHoe pacnpenenenue JCB.

24. @ynkuua pacnpeeneHus u ioTHocTh BepositHoctelr HCB.

25. HopmansHoe pacnpenenenune HCB.

Oo0pa3sen 3K3aMeHALIMOHHOT0 O1JIeTa

=

JuddepenunanbHble ypaBHEHUS: onpeenenue, nopsaok Y, pemenue /Y.

2. Pemmmtp nmuddepeHManbHble ypaBHEHUS: a) C Ppa3JeNSIONIMMHCA TEPEMEHHBIMH, O)
OJIHOPOJIHOE, B) JMHEHHOE TIEPBOrO TMOPsAKA, T) B TOJHBIX auddepeHiuanax, m)

y

JIOTIycKarolee MOHIDKEHNe mopsaka: a) 1+yZ=xyy'; 6) Xy = yIn; ; B) y’—%y =2x%;

1) (3% + y)dx+@y2+x)dy =0 ) y"—%y':xex.

0

> 1 n! >~ arctgn
3. MHccrnenoBath Ha CXOAUMOCTD CACAYIONIUE PSIABL: @) ) ———; 0) ) — 8) )
;\3/n+1 ;3“ ,Z‘ 1+n?

-1
© (_l)l‘l n
B3 =Ly
~ 2n+1
4. B xop3une 6 Oenbix u 4 u€pHbIX mapa. Haymauy 6epyt 3 mapa. CocTaBuTh 3aKOH
pacrpeenieHus CIydaiiHOW BEIMYUHBI X=M — Yrciia OeJIbIX MIapoB B ATOM BEIOOPKE.
5. BeposiTHOCTH HacTyrieHUsT COOBITHA A B KakoM u3 900 HE3aBUCUMBIX UCIIBITAHUN paBHA

0,9. HaiiTu BeposiTHOCTH TOTO, 4TO coObITHE A TIosiBUTCs HEe MeHee 801 u He 6osee 828 pas.
7.3. Tekyuuii KOHTPOJIb

O0pa3ubl KOHTPOJBbHBIX PadoT

1-ii cemecTp
1) dausr Touku ¢ koopaunatamu A(3;2;- 3), B(5;1- 1), C(L;- 2;1). Haiitu D A.
1
2) Haiitu o00BEM TpEyrosibHOM mNUpPaMuUAbI, TOCTPOECHHON Ha BekTopax a= (14;- 3),
1 1

b=(22-2), c=(32)).

3) MUsBectHsl koopauHathl TpeyroiapHuka ABC  A(3;2), B(- 4;- 1),C(4;4). Haiitu: a)
ypaBHEHHsI: BCEX CTOPOH TPEYrOJIbHHKA, BBICOTHI TPEYTrOJbHHKA, MEIHAHbI, OUCCEKTPUCH H
PSIMOM, TIPOXOSAIIEH Yepe3 BEPIINHY TPEYroJbHUKA MapauIeIbHO MTPOTUBOJICKAIIEH CTOPOHE;
0) paccTosHHE OT BEpIIMHBI 0 MPOTHBOJICKAIEH CTOPOHBI, B) YroJl B TPEYrOJbHHKE (IIpH
BepiinHe B).

4) TlpuBectTH K  KAaHOHMYECKOMY BHIY  YpaBHEHHE  KPHUBOH  2-T0  TOpSIKa

X*+ 4y?*- 2x- 56y+ 181= 0 u cenaTh CXeMaTHUYECKUI YepTEK.
5

X—S; 0) y= In(x- «/1_x2)
X

2X-

5) HaiiTi npou3BoiHbIE TaHHBIX QYHKIHIL: a) Y =

2-ii cemecTp
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X*- 4y
3x+ y?'
2) Haittu npousBoanyio ¢pyukimu U= X’y + y°z® B touke P(1;-1;3) mo HanmpaBIeHHIO OT ITOM

y

1) Haiitu yactHbIe pon3BoaHbIe 1-r0 mopsiaka GyHkuuit: 1)z = 2) Z = arccos—.
X

Touku k Touke P (5;2;1).

P
dx dx 2 3xdx :
3) Haiitu uaTerpansl a) \——; 0) ) ———; B) d———. D) (3x+ 2)cos xdx;
) Pamel ) O o 3 )01+gm )?x2+4 )(0)( )
3-ii cemecTp
1) Haiitn peruenns JIY: a) xy#- yé¢= x%e*; 06) yyg+ y¢# =1.
¥ 3 ¥ 3n
2) WccnemoBaTh YHCIOBBIE PSUIBI HA CXOIUMOCTE: a) 9 0 q —.
) P e VA ey
5 1 2N+ 1
3) Uccrnenosats Ha yCIOBHYH0, a0COMIOTHYIO cxonumocTs: g (- 1) ———
=1 n(n+ 1)
(V) o aq + 26 n
4) Haiiti 00J1aCTh CXOIMMOCTH CTEIIEHHOTO psijia: q é + XX
-1 BN+ 45

5) BeposiTHOCTh HACTYIUICHHS COOBITHS A B KakaoM u3 900 He3aBUCHUMBIX HCIBITAHHIA paBHA

0,9. HaiiTu BeposITHOCTH TOTO, 4TO coObITHE A TIosiBUTCA HEe MeHee 801 u He 6osee 828 pas.

7.4. OnucaHue moka3saresieii 1 KpUTEPHEB OLIEHNBAHMS KOMIETEHIMH HA Pa3JIMYHbIX
Tanax ux (popMupoBaHus, ONMCAHUE IKAJbI OLleHUBAHUS

Tabmuua 7
Kpurepun onieHNBaHHSA pe3yJIbTATOB 00yUeHHS

Iliianupyembie REICp pesy X HaumenoBan
MmeHee 41 41-60

pe3yabTaThbl 6 61-80 81-100 ue
aJllI0B 0aJs10B

OCBOCHHSI 0aJ1710B 0aJ1710B OIIEHOYHOI'0
(neynoBJier | (yaoBJeTBo

KOMIIeTEHIHHU (xopomo) (oTaMyHO) | cpeacTBa
BOPHUTEJbHO| pUTEJIbHO)

OIIK-2. CnocobeH mpUMEHATh COOTBETCTBYIONIUH (PU3UKO-MAaTeMaTHUECKUIA arrapar, METO/IbI
aHaJlM3a U MOJICTMPOBAHUS, TEOPETUYECKOTO U IKCIIEPUMEHTAILHOTO UCCIEAOBAHUS IPH
penieHny npohecCHOHANBHBIX 33134

3HaTh Kommiekt
Chopmupos .
(byH1aMeHTaJIbHbIE AHHBIC. HO CdopmupoB | 3amanuii s
3aKOHBI IPUPOJBI U ’ aHHbIE KOHTPOJIBHBIX
O®parmenrap| Henonnble | conmepkaiuue
OCHOBHBIE cucremaTruue| pabor,
HbIE 3HAHUA | 3HAHUS OTZIEIbHBIE
¢buznyeckue " CKHE BAapUAHTHI
po6ebl .
MaTeMaTH4YECKHE 3HAHUS 3aaHui s
3HAHUS
3aKOHBI CaMOCTOSITENb

22



YMers IpUMEHATh HOH paboTHlI,
(bu3nyecKre 3aKOHBI VMeHus BOIIPOCHI 110
U MaTeMaTU4eCKUE MMOJIHBIC, TeMaM /
METOJIbI JJ1s1 Yactuunble | Henmonneie | momyckarorc Ctbopmupos pasaeinaMm
peieHuA 3aaa4 YMEHUA YMEHUA s atHpIe AUCIUAIINHBI
TEOPETUYECKOTO U nebompmue | 0o

IIPUKIAIHOTO OLINOKU

xapakrepa

Buagers HaBbIKaMU

BBIOOPA METO/I0B

MOJIETUPOBAHUS U B

CpencTBa Hecneremar | CHACTEMATHYE VYcenemnoe u

M3MEpEeHUit s YactuuHoe HECKOE CKOM cucTemMaTuye

NIPOBEICHUSA BJIaJICHUE HpHMEHEHHE MIPUMEHEHUH| CKOE

JKCTlepHMEHTATbHE! | HABBIKAMI |~ HAaBBIKOB MIPUMEHEHHE

X MCCIIEI0OBAHUMI JOIYCKalOTC | HABBIKOB

P pelIeHUN g IpOOEeIIbI

pohecCHOHATBHBIX

pamarn

8. OcoOeHHOCTH peau3anuu JMCHUILITAHBI /151 HHBAJIHIO0B H JIHI[ C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI

JU1s OCyIIECTBIIEHHUS MPOLEAYP TEKYLIEro KOHTPOJI YCIIEBA€MOCTH U NPOMEXYTOUHOM
aTTecTallud OOYy4aroIIMXCsl CO3/aHbl (DOHABI OLIGHOUHBIX CPEJACTB, AJANTHPOBAHHbBIC IS
UMHBAJINUJOB U JIMI C OTPAaHMYEHHBIMM BO3MOKHOCTSIMHM 3/I0pPOBbSI M MO3BOJISIOIINE OLEHUTH
JOCTH)KEHHE MMHU 3allyTaHUPOBAHHBIX B OCHOBHOM 0Opa30BaTeNIbHOW IMpOrpamMMme pe3ysabTaToB
o0y4yeHUs 1 ypOBEHb C(POPMHUPOBAHHOCTH BCEX KOMIIETEHIIMH, 3asBIECHHBIX B 00pa3oBaTeIbHOMN
@dopma NpoBeneHUs TEKyWEeHd arTecTauud  JJs
yCTaHaBIIMBAETCS C YYETOM WHAMBUIYAJIBHBIX TICUXO(U3MUECKUX OCOOEHHOCTeH (YCTHO,
MUCHbMEHHO Ha Oymare, NMHUCBMEHHO Ha KOMIIbIOTEpe, B (opMe TecTHpoBaHus M T.1.). [lpum
TECTUPOBAHUU JUI CIAOOBUAALINX CTYJIEHTOB HCIOJIB3YIOTCA (DOHJIBI OLIEHOYHBIX CPEICTB C
YKpynHeHHbIM mpudrom. Ha »5k3aMeH mnpuriamaercs CONPOBOXKAAIOUIMM, KOTOPBIH
o0ecrieynBaeT TEXHUYECKOE COMPOBOXKJIEHHE CTyAeHTy. IIpu HeoO0X0AWMOCTH CTYIEHTY-

nporpamMmme. CTYACHTOB-NHBAJIN OB

HHBAJIUAY MPEAOCTABIACTCA NJOMOJHUTCIIBHOC BPEMA IJId IOATOTOBKU OTBETA HA 3K3aMCHC (I/I.III/I
3aque). O6y‘IaIOIJ_[I/IeCH C OI'PaHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA H o6yqaloumec;1

23



MHBAIKBl OOECIICUMBAIOTCS TEYATHBIMH M DJCKTPOHHBIMH OOpa30BaTEIbHBIMH pecypcaMu
(mporpammbl, ydeOHBIE TOCOOMS MJIsi CAMOCTOATEIBHOW paboTel M T.A.) B (dopMmax,
aIaITHPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbS U BOCTIPHUATHS UHPOPMALIUH:

1) JUTSL THBAJIMAOB U JIMII C OTPaHMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI 110 3PEHUIO0:

- IJISl CJIelbIX: 33/IaHUS /IS BBIIIOJHEHUS HAa TPAKTHUECKUX 3aHATHUSAX OQPOPMIIIOTCS
penbedHO-TOYeuHbIM IIpUQTOM bpaiing, mmbo 3a4nTHIBAIOTCS ACCUCTEHTOM; IHCHMEHHBIC
3aJaHds  BBIOJHAIOTCA Ha Oymare penbedHO-ToueyHbIM mpupTomM  bpaitng  mmbo
HAQ/IMKTOBBIBAIOTCSI ACCUCTEHTY; O0yJaromnMCs JUTs BBITIOJTHEHUS 3aJaHUs IPU HEOOXOJMMOCTH
MPEJOCTABISIETCS KOMIUIEKT MUCHhbMEHHBIX NMPHHAICKHOCTEH 1 Oymara Juisi uchMa penbegHO-
TOYeuHbIM HIpudToM bpaiins;

- IJI c1a00BHAANIMX: 00eCTieunBaeTCs WHANBUAYAILHOE PAaBHOMEPHOE OCBEUICHHE HE
meHee 300 urokc; oOy4aromumcsi JUIsl  BBIIOJIHEHUS 33JaHHUs IpU  HEO0OXOJUMOCTHU
MIPEOCTABIISIETCS] YBEIIMYMBAOIIIEE YCTPOMCTBO; BOSMOYKHO TAK)KE MCIIOJIb30BAaHHE COOCTBEHHBIX
YBEIMYMBAIONINX YCTPONCTB; 3alaHUs JUIsl BHITIOJHEHUSI 3alaHIH O(OPMIISTIOTCS] YBEIIMYCHHBIM
upudrom;

2) JUTSt THBJTUOB | JIMII C OTPaHMYEHHBIMHI BO3MOKHOCTSIMH 370POBBS MO CJAYXY:

- I TJAYXHX W CJIa0ocablamux: 00ecreunBaeTcss HalM4nie 3BYKOYCHIIMBAOIICH
ammapatypel  KOJUIGKTUBHOTO  TIOJB30BaHUS, TPH  HEOOXOMUMOCTH  OOydaromumcs
MPEOCTaBISIETCS.  3BYKOYCHJIMBAIONIAS  ammapaTypa  WHAMBHIYAIbHOTO  TOJBH30BAHUS,
MIPEOCTABISIFOTCS YCIYTH CypAOTIePEBOTIHKA;

- VISl CJIENOIJYXHX JIOIYCKaeTcs NPUCYTCTBHE ACCUCTEHTA, OKAa3bIBAIOLIEIO YCIYI'H
TU(IOCYPIOTIEPEBOJUMKA (IOMUMO TPEOOBaHHM, BBIMOIHAEMBIX COOTBETCTBEHHO ISl CJICIBIX U
TITyXHX);

3) JUISL JIULL C TSDKEJIBIMU HapyHIEHUsSMHU Peud, INIyXUX, CIa0OoCbIIIAIINX JIEKIUHT U
CEMMHApBbI, IPOBOIUMBIE B YCTHOH (opmMe, MPOBOAATCS B MUCbMEHHOHN (opMe;

4) JUI. MTHBAJIUOB U JIML C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbsI, HMEIOLIHX
HapYLICHHS ONOPHO-ABUIaTeIbHOIO annapara:

- Ui JIML C HapylIEHUSIMM OIOPHO-IBUIATENILHOIO ammapara, HapylleHUSIMU
JBUTaTENIbHBIX (YHKIUI BEpXHUX KOHEYHOCTEH WM OTCYTCTBHEM BEPXHUX KOHEYHOCTEH:
IIUCbMEHHBbIE 3aJaHHUsd HAJAMKTOBBIBAIOTCA ACCUCTEHTY; BBIIIOJHEHHE 3aJaHUi  (TECTOB,
KOHTPOJIBHBIX paboT), IPOBOANMBIE B MTUCbMEHHOM (hopMe, IPOBOJATCS B YCTHOU popme myTrem
ompoca, becepl ¢ 00yJaroIIIMCs.

9. YueOHO-MeTOAuYeCKOe U MH(OPMAIHOHHOE 00ecTiedeHue TN CIUTIINHbI
9.1. JIureparypa

1. Bbepmantr A. @., ApamanoBuu U. I'. Kpatkuii kypc marematuueckoro ananuza. — CIIO.:
UznarensctBo «Jlanby, 2005.

2. [Janxo II. E., Ilonos A. I'., KoxeBHukoBa T. fI. Beicmias MatemaTtuka B YIpaXHEHHUIX U
3amavax: Y4e0. mocoOue ans By3oB. — M.: OOO «M3marensctBo ACT»: OOO, 2000.
«MznarenscTBO «Mup u o6pazoBanuey, 2014.

3. Harancon, W.I1. Kparkuii kypc BbICIIeld MaTeMaTUKH [DIEKTPOHHBIN pecypc]: yueOHoe
nocobue. — OnekrpoH. gaH. — CII6.: Jlaws, 2009. — 728 c¢. — Pexum pocryna:
http://e.lanbook.com/books/element.php?pll_id=283.

4. TIlerpymko, U.M. Kypc Beicuieii maremaTtuku. BBeneHue B MaTeMaTHMUYECKHH aHaIM3.
Juddepenunansuoe ucunciaenue. JIekuu U mpakTukyMm [DIEeKTpOHHBIN pecypc]: yueOHoe
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nmocodue. — OnektpoH. maH. — CII6.: Jlaws, 2009. — 288 c. — Pexum pgocryma:
http://e.lanbook.com/books/element.php?pll_id=302.

5. lIlerpymko, M.M. Kypc Bbicmield matemartuku. HHrerpaispHoe ucuucienue. DyHkuuu
HECKOJIBKUX TepeMeHHbIX. Jluddepennuanbapie ypaBHeHUs. JIeKIMM H  TPAKTUKYM
[DnmexTponHEIH pecypc] : yaebHOe mocobue. — DnektpoH. gan. — CII6.: Jlans, 2008. —
606 c. — Pexxum noctyma: http://e.lanbook.com/books/element.php?pll_id=306.

6. Ilucemennwii [I. T. KoHcnekT nekmuii mo BeIcIIed maremartuke. [lomHbIA Kypc. — M.:
Bricmas mikona, 2013.

7. CaupnoB A. A. Kpatkuii Kypc BbICIIel MaTeMaTHKH, TOM. 1, Tom 2. — ['po3Hbiii, 2014.

8. baraeea M. T. COopHHK 3amad 1O JIMHEHHOW W BEKTOPHOH anredpe W aHATUTUYECKON
reomerpun.— I'pozusiii, UIIL I'THH, 2007.

9. Aonynxamugos C. C., Acxabos C. H., berunrupnes M. A., Cumonenko P. A. Kparkwuii
KypC TEOpHUH BEPOSITHOCTEH M MAaTeMaTHYECKOW CTATUCTHKH: TEOPHs, IPUMEPHI, THIIOBBIC
pacuérel. YuebHOe mocobue Al CTyJIeHTOB TEXHHYECKUX BY30B. —PoctoB-Ha-Jlony: OO0
«/Inamazony», 2001.

10. CanpnoB A. A. KpatHbie, KpUBOJIHMHEHHBIE U TOBEPXHOCTHBIE HHTETpaJIbl. Y4eOHOe mocoone
1o u3ydeHuro paszaena. — ['posnsii, UIIL I'THH, 2010.

11. CaumoB A. A. Bricmas maremaruka. YuciaoBble W (PYHKIMOHAIBbHBIC DPSABL. Y4eOHO-
METOIMYECKOe TocoOue 1o n3ydeHuto pasaena. — ['poznasnii, UTIL TTHTY, 2013.

12. Jamaera JI. 1., CocnambekoBa JI. C. Coopuuk 3amad. JuddepeHnuansabie ypaBHEHHS. —
I'posnsrit, UL I'THU, 2010.

9.2. MeToauuecKue yKa3aHusi Jisi 00yYaroIIUXCsl M0 0CBOEHHIO TUCHUILIUHBI (CM. TPUJIOKEHHE)

3a kadenporn «Bwicmias W TpUKIaaHAS MaTeMaTHKa» B TJIABHOM y4eOHOM KOpITyce
3aKpeIUICHbl JIEKIMOHHAs ayautopus Ne 1-16, aynutopum O NMPOBEACHUSA MPAKTUUYECKUX
3aasTui NelNo 2-12, 2-27, 2-29, 2-31, 2-33, 2-35, 3-43, OONBIIMHCTBO M3 KOTOPHIX OCHAIICHO
TabnuiamMu, TpaguuecKuM MaTepHaioM, YepTeKaMH II0 JIMHEHWHOW anrebpe, >JeMeHTaMm
BEKTOPHOM aJreOphl, aHAIUTUYECKOU TeoMeTpuH, TudPepeHInaTbHOMY HCUNUCICHUIO (DYHKITHI
OJHON TEPEMEHHOU, WHTerpajJbHOMy HcuucieHutro. B aymutopum 3-10 pasmenieH
KOMITbIOTEpHBIN Ki1acc. Ha kadenpe nmerorcs nHTEpaKTUBHAS I0CKA U IIPOESKTOP.
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MeTOIII/l‘-IeCKI/Ie YKa3aHusd 10 OCBOCHUIO JTUCHMUIIJIMHBI «MaremMaTHuKa»

1. MeToanueckue YKRazaHnusa AJist oﬁyqammnxcﬂ o IJIAHHPOBAHUIO U OpPraHU3allUMA
BpEMEHH, H606X0[[I/IMOFO AJIs1 OCBOCHHUSA JUCHHUILINHBI

N3ydyeHne pekoMeHAyeTcsl HauaTh C 03HAKOMJIEHHs C paboueill mporpaMMoil JUCHUILUINHBI,
€e CTPYKTYpOl H CcoAcpXKaHHEeM pasnenoB (Monyinei), (QOHIOM OIEHOYHBIX CpEICTB,
03HAKOMHUTHCS ¢ Y4€OHO-METOJMUECKIM 1 HH(POPMALIMOHHBIM 00eCTieueHHEM AUCITUTUINHBI.

JuctumumHa «MaTeMaTHKa) COCTOUT U3 CBSI3aHHBIX MEXKIY COO0I0 TeM, 00eCIIeUnBaOIIIX
[IOCJIEIOBATEIbHOE N3YUEHUE MaTepuaa.

OO6yuenue o aucuuIUIMHE «MaTeMaTHKa» OCYLIECTBIISIETCS B CAEAYIOIMNX hopMax:

1. Aynuropssle 3aHATUS (JIEKLIUU, TIPAKTHYECKUE).

2. CamocrosTenbHas padoTa cTyneHTa (IOArOTOBKA K JICKIHSIM, IPAKTHUECKUM 3aHITHSM,
TecTaM U HUHBIM (QopMaM NHCbMEHHBIX pabOT, MWHAMBHUIYyaJIbHAs KOHCYJbTAlUs C
MIpernoaBaTesIeM).

3. NnaTepakTuBHBIC ()OPMBI TPOBEICHUS 3aHATHH (KOJUTOKBUYM, JISKIIHS U ApYyTrue GOpMBI).

VY4eOHbIil MaTepuan CTPYKTYpPUPOBAH M U3YYEHHE JUCUUIUIMHBI MPOU3BOJIUTCS B
TeMaTU4ecKoi nocieaoBarenbHOCTH. KakoMy MpakTHYeCKOMY 3aHSITHIO U CAMOCTOSITEIbBHOMY
M3YYEHUIO MaTepuaia MpeaiecTBYeT JeKIUs Mo JaHHOUW Teme. O0yyaromuecs caMOCTOSTENbHO
MPOBOJAT MPEIBAPUTENbHYIO TOJATOTOBKY K 3aHATHIO, NMPUHUMAIOT aKTUBHOE M TBOPYECKOE
ydactue B 0OCYXACHUU TEOPETUYECKUX BOMPOCOB, pazdope MpoOiIeMHBIX CUTyallui U MOHUCKOB
nyTel ux pemieHus. MHorue npooaemMsbl, U3y4aeMble B Kypce, HOCAT JUCKYCCHOHHBIN XapakTep,
YTO MpeJIoJiaraeT MHTEPAKTUBHBIN XapaKTep MPOBEACHUS 3aHATUI Ha KOHKPETHBIX PUMEpaXx.

OrnrcaHue Mocae0BaTeIbHOCTH ACUCTBUN 00YJarOIIerocs:

[Ipn u3ydeHuun Kypca cjienyeT BHHMATEIbHO CIYIIaTh W KOHCIEKTHUPOBATh MaTepual,
U3JlaraéMblii Ha ayAWTOPHBIX 3aHATUSIX. [ ero moHMMaHUS M KauyeCTBEHHOTO YCBOECHHS
pPEKOMEHAYeTCsI CIeAYIONIas MOCIeI0BaTeIbHOCTh IEHCTBUM:

1. Ilocne oxoHYaHUs Y4eOHBIX 3aHATHHM JUIs 3aKpeIJICHUS MaTepuana MpPOCMOTPETh H
00yMaTh TEKCT JIEKLUH, MPOCIYIIaHHONW CEeroJHs, pa3o0parh paccMoTpeHHble npumepsl (10 -
15 MuHYT).

2. Ilpu moAroToBKE K JIEKUUHU CIEAYIOUIETO THS MOBTOPUTH TEKCT MPEIbIAYIICH JeKLIUH,
MOAyMaTh O TOM, Kakasi MOXKeT ObITh cienyromas tema (5 - 10 Munyr).

3. B Tedyenue Henmenu BBHIOpATh BpeMs Ul pabOTHI ¢ nuTeparypoid B O6ubmuoteke (mo 1
qacy).

4. Ilpu moAroTOBKE K MPAKTUYECKOMY 3aHSATHIO MOBTOPUTH OCHOBHBIE MOHATHUS MO TEME,
U3Y4YUTh TpuMepbl. Pemias KOHKPETHYIO CHUTYalUlo, - MPEIBapUTENbHO TOHATh, KaKOU
TEOPETUYECKUI MaTepual Hy>KHO UCIOJIb30BaTh. HaMeTuTh 11aH pelieHusi, mornpoooBaTh Ha ero
OCHOBE PeluTh | - 2 MpakTHUYECKHUe CUTYaIHH.

2. MeToauyeckue ykazaHusi o paéore o0y4aronuxcsi BO BpeMsi POBeIeHHs JIeKI Ui,

Jlekiun  nmaroT O6y‘IaIOIJ_II/IMCH CUCTCMATU3UPOBAHHBIC 3HAHUA 110  JUCHUIIIIMHE,
KOHICHTPUPYKOT UX BHHUMAHUC HA HanOoJIee CIOKHBIX M BaXKHBIX BOIIpOCax. Jlexmun 0OBIYHO
H3Jlararorcd B TpaJUIIUOHHOM HIIM B HpO6J'ICMHOM CTHIIC. I[J'ISI CTYACHTOB B OOJIBIIMHCTBE
CJIy4acB B HpO6J'I€MHOM CTHIC. HpO6HeMHBII71 CTWJIb IIO3BOJIACT CTUMYIIMPOBATH AKTHUBHYIO
MO3HABATCIIbHYIO JCATCIBbHOCTDH 06yqa}0m14xc;{ U HUX HHTCPCC K AUCHUIIIINHC, (I)OpMI/IpOBaTL
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TBOPYECKOE MBIIUICHUE, TpuOerarb K TMPOTUBOIOCTABICHUSAM ¢ CpPaBHEHHSIM, JI€JIaTh
00001IeHNs, aKTUBU3UPOBATh BHUMAHHE OOYYAIOIIMXCS IyT€M ITOCTAaHOBKH MPOOIEMHBIX
BOIIPOCOB, IIOOIPATH JUCKYCCHIO.

Bo BpeMs IEKIIMOHHBIX 3aHATUH PEKOMEHAYETCS BECTH KOHCIEKTHPOBAaHHE Y4eOHOTO
MaTepuaia, obpamarb BHUMaHuEe Ha (OPMYIHPOBKM M KAaTETOPHH, PACKPHIBAIOIINE CYTh TOTO
WJIA UHOTO SIBJICHUS, UITH MIPOIIECCOB, BHIBOJIBI M TIPAKTHUECKUE PEKOMEHIAIINH.

KoHcnekr nekuuu mydine moapasaessaTh Ha IyHKTHI, cOOMI0Ias KpacHYI0 CTPOKY. DTOMY B
OosipmIoi  ctemeHH OyAyT CIOCOOCTBOBAaThH BONPOCH IUIAHA JICKIUH, IPEIOKEHHbIC
npenojasatesnaM. Crnenyer oOpamiarb BHHMaHUE Ha aAKLEHTBL, BBIBOJbBI, KOTOpBIE [EJIaeT
IIpernojaBaTellb, 0OTMeYas HauboJsiee BaXKHbIE MOMEHTHI B JIEKIIMOHHOM MaTepHalle 3aMedaHusIMu
«BAXKHO», «XOPOIIO 3allOMHUTH» U T.I. MOXHO JenaTh 3TO U C MOMOUIBIO PA3HOIBETHBIX
MapKepOB WJIHM PyUeK, OTICPKUBAsI TEPMUHBI U OTIPEACIICHHUS.

[lenecoobpazHo pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpallleHuil, aOOpeBuaryp u
cuMBOJIOB. OJIHAKO MpH JaibHeWnIed paboTe ¢ KOHCHEKTOM CHMBOJIBI JIydllle 3aMEHUTh
OOBIYHBIMH CJIOBaMH JUIsl OBICTPOTO 3PUTEIBHOTO BOCIPUSTHUS TEKCTA.

PaGoras Ham KOHCHEKTOM JIEKIUi, HEOOXOJWMO HCHOJB30BaTh JHUTEPATypy, KOTOPYIO
pEKOMEHIoBaN IpenojaBarenb. MIMeHHO Takas cepbe3Has, KponoTauBas padoTa ¢ JIEKIIMOHHBIM
MaTepUAIOM MO3BOJUT INTyOOKO OBJIIETh TEOPETUUECKUM MATEPUATIOM.

Temaruka nekuunii Jaercsa B paboueil mporpaMMe AUCIUIIITHHBL.

3. MetoanuecKkue yKa3aHusi 00y4arOIIUMCs 10 MOAT0TOBKE K MPAKTHYECKUM 3aHITHAM

Ha mnpaktudecknx 3aHATHAX TPUBETCTBYETCS AKTUBHOE Yy4acTHEe B  OOCYXKICHUHU
KOHKPETHBIX CHTYallud, CIIOCOOHOCTh HAa OCHOBE MOJYYCHHBIX 3HAHHH HAXOIHWTh HambOoiee
3 PEeKTHBHBIC PEIICHUS TOCTABICHHBIX MPOOJIEM, YMETh HAXOJUTh MOJIC3HBIH TOTIOJTHUTEITBHBIH
MaTepHuall TI0 TEeMaTHKE CEMUHAPCKUX 3aHSATHI.

CTyneHTy peKOMEHIYeTC s CIeayomIasi cCXeMa MOATOTOBKH K MPAKTHYECKOMY 3aHSATHIO:

1. O3HakOMJIEHHE C TUIAHOM MPAKTUYECKOTO 3aHATHS, KOTOPBIM OTpa)kaeT COJCpKaHUE
MPEUI0KEHHON TEMBI,

2. IIpopaboTaTh KOHCHEKT JICKIIHIA,

3. IIpounTath OCHOBHYIO JTUTEPATYDY.

B mpomecce MOArOTOBKM K TPAKTUYECKUM 3aHATHUSAM, HEOOXOIUMO OOpaTHTh 0co00e
BHUMaHHE Ha CaMOCTOSITEIILHOE M3yYCHHE PEKOMEHJIOBaHHOMW JuTepaTypbl. [Ipu Bceil mosHoTE
KOHCIICKTUPOBAHUS JICKIIMM B HEW HEBO3MOXKHO H3JI0OKHTh BECh MaTepHall H3-3a JIMMHUTA
ayJIMTOPHBIX YacoB. [loaToMy camocTosTenbHas paboTa ¢ y4eOHHMKaMH, YI€OHBIMU MTOCOOUSIMH,
HAy4YHOM, CIPABOYHOW JIUTEPATypOil, MarepuajaMu TNEPHOAMYESCKHX H3laHui W VHTepHera
sBIsieTCsl HanOosee 3(h(HEKTUBHBIM METOJIOM TOJYYCHHUS JOTIOJHUTEIBHBIX 3HAHHUMN, MO3BOJISICT
3HAYUTENBHO AaKTHUBU3UPOBATh TpoIlecc OBIajeHus uHpopmanuen, crnocodcTByeT Oolee
rIyOOKOMY YCBOGHHIO H3ydaeMOro Marepuana, (QopMHpyeT y CTYACHTOB OTHOIIECHHE K
KOHKpeTHOW mpoOieme. Bce HOBBIE MOHATHS TO H3y4yaeMOl TeMe HEOOXOAWMO BBIYYHTH
Hau3yCTh U BHECTH B TJOCCapHil, KOTOPBIN I1€J1ecO00pa3HO BECTH C CAMOT0 Hayana M3y4yeHUus
Kypca;

4. OTBeTUTH Ha BOMPOCHI IIJIaHA MPAKTUYECKOTO 3aHSITHUS,

5. BBIMOTHUTH TOMaliHee 3aaHuE;

6. IIpopaboTaTh TeCTOBBIE 3aJaHUSI U 33Ja4H;
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7. Ilpu 3aTpyaHEeHUAX cHOPMYIUPOBATH BOIPOCHI K ITPETIOAABATEINIO.

Pesynbrat Takoil paboThl JOJKEH MPOSBUTHCS B CHOCOOHOCTH CTYJICHTa CBOOOIHO OTBETUTH
Ha TEOPETUYECKUE BOIIPOCHl IPAKTHKYMa, BBICTYIIaThb M Y4acTBOBATb B KOJUIEKTUBHOM
0OCYX/IeHUH BOTPOCOB H3y4yaeMOW TEMbl, MPABUIBHO BBHINOJHATH IPAKTUYECKHE M HWHBIE
3aJlaHusl, KOTOPbIE 1al0TCs B (POHIE OLEHOYHBIX CPECTB JAUCHUIIIMHBI.

4. Metoau4yecKkue YKazaHust OﬁyqalOHII/IMCH 110 Opraum3anvu CaMOCTOATEeJILHOI paﬁDTI)I

Lenp opraHu3anuyu CaMOCTOSITENBHON paboThl Mo auciumuimHe «MaremaTuka» — 3TO
yrIyOJieHHE U pacuIMpeHne 3HaHUH B 00JIaCTH MaTeMaTuky; (opMHUpOBaHUE HAaBbIKA H HHTEpEca
K CaMOCTOSATEIbHON I03HABATEJIbHOM 1€ TEIbHOCTH.

CamocrosiTenpHass paboTa OO0y4aroUmuXcsl SIBISETCS BaXXHEWIITUM BUJIOM OCBOCHHS
COJIepKaHUs TUCIUILUIMHBI, TIOATOTOBKU K NMPAKTHYECKUM 3aHSATHSIM M K KOHTPOJBHOU padore.
Crola Xe OTHOCATCSI M CaMOCTOATEIbHOE YIIyOJIEeHHOE U3y4yeHHEe TeM JIUCLUILINHBI.
CamocTodaTenbHas paboTa MpeACTaBiIseT COO0M IMOCTOSIHHO JEHCTBYIOLIYIO CHUCTEMY, OCHOBY
00pa30BaTeNIbHOTO Mpolecca U HOCUT HUCCIIEI0BATENIbCKUM XapaKTep, YTO MOCIYKUT B OyayIiem
OCHOBaHMEM ISl HANHMCAHUS BBHITYCKHON KBaJHM(PHUKAIIMOHHONH pPabOTBI, MPAKTUIECKOTO
MIPUMEHEHHUSI TTOJTyYSHHBIX 3HAHHUH.

Opranuzanys camMoOCTOSITENIbHOM paboThl OOydaroluXcs OpPUEHTUPYETCS Ha aKTUBHbBIE
METO/Ibl OBJIJICHUS 3HAHUSIMH, Pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH, MEepPexo]] OT MOTOYHOTO K
UHIUBUAYAIN3UPOBAHHOMY OOYUYEHHIO, C YI€TOM MOTPEOHOCTEH U BO3MOKHOCTEH JTMYHO CTH.

[IpaBunbHasi opraHu3alys CaMOCTOSITENIbHBIX Y4YEOHBIX 3aHATUN, UX CHCTEMATHYHOCTb,
1enecooOpa3Hoe MIaHUPOBaHKHE PabOUYero BPEeMEHH MO3BOJISET CTYJCHTaM pPa3BUBATh YMEHUS U
HaBBIKM B YCBOGHHMHM M CHCTeMaTH3alliM MPHOOpeTaeMbIX 3HaHUI, 00ecrednBaTh BBICOKHUI
YpOBEHb  YCIIEBAEMOCTM B  Nepuoa  OOydeHHs, TMOJYyYUTb  HABBIKM  TOBBIIICHUS
poheCcCHOHAITBHOTO YPOBHSI.

CamocTtosrenbHas paboTa peanu3yercs:

- HEeIMOCPEICTBEHHO B MPOIIECCE ayJUTOPHBIX 3aHATHI - Ha JISKIUAX, MPAKTUYECKUX 3aHATUSX;

- B KOHTaKTe C Mperno/iaBaTeieM BHE PAMOK pACIUCAHUS - HA KOHCYJIbTALUAX 110 Y4EOHBIM
BOIIPOCaM, B X0JI€ TBOPUYECKUX KOHTAKTOB, MPH JIMKBUIALUHU 33J0JKEHHOCTEH, PU BBIMIOJIHEHUN
WMHIUBUAYAJIbHBIX 3aJJaHUI U T.1.

- B OubmmoTeke, nmoma, Ha Kadeape MNpHU BBHINOJHEHHH OOYYaIOMUMCS YYEOHBIX H
MPAKTUYECKUX 3aau.

Bunest CPC u kpuTepuun o1ieHoK

(mo 6amnbpHO-peitunroBoit cucreme [ THTY, CPC ouenuBaercs B 15 6amioB)

KounTtponsHas pabora

KomnokBuym

Tembl 111 camocTosITeNbHOM paboThl MpomucaHel B paboueil mporpamme JUCHUILIMHBL
D¢ (heKTUBHBIM CPEICTBOM OCYLIECTBICHUS O0Y4arOIUMCS CAMOCTOSTENbHOM pabOThI SABIISIETCS
3JIEKTPOHHAsT MH(POPMALMOHHO-00pa3oBaTeIbHas cpela YHUBEPCUTETa, KOTopasi o0ecreynBaeT
JOCTYH K Yy4eOHbIM IUIaHaM, pabouuM MporpaMMmaM JUCHUIUIMH (MOJynei), HpakTuK, K
U3JTAaHUSM SJIEKTPOHHBIX OMOIMOTEUHBIX CUCTEM.
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