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1. leau u 3aaa494 JUCUMILJIMHBI

Leabo maremaTtnieckoro oOpa3oBaHusi OakajgaBpa SIBISETCS: 00YyYCHUE CTYJICHTOB OC-

HOBHBIM TOJIOKEHUSAM U METO/1aM MaTeMaTUKHU, HaBbIKaM [TOCTPOEHHsI MaTeMaTHYECKUX JJ0Ka3a-
TEJbCTB IIYTEM JIOTUYECKUX PACCYXKIECHUI, METOJaM pEIICHUs 3a/1a4.
3agaueif n3ydyeHns: UCLMILIMHBI SBIIAETCS 00YYEHUE CTYAEHTOB OCHOBHBIM MATEMaTHUECKHUM

METOJAaM, UX 3HAKOMCTBO C PA3/IMYHBIMU IPUIOKCHUAMU 3TUX MCTOHOB K PCHICHUIO IMPAKTHUYCCKUX

3aJia4, ¢ aKICHTOM Ha TC Pa3Aciibl MATCMATUKU, KOTOPLIC B COOTBCTCTBUMU C y‘-IC6HBIMI/I IUIaHaMH

HMCIOT Ba’KHOC 3HAYCHUE I TOI'O MJIM HHOI'O HpO(l)I/IJ'IH IIOArOTOBKH CIICHIUMAJIMCTOB.

2. MecTO AMCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

Matemartuka oTHOCHUTCA K 010Ky 1 yueOHOro IaHa.
JlaHHasi TUCUUIUIMHA SBISICTCS MPEANMIECTBYIOMIEH I CIEAYIOIINX €CTECTBEHHOHAYY-
HBIX U 001enpo(hecCHOHATBHBIX YUEOHBIX AUCLUMUILUINH, MPEIYCMOTPEHHBIX B YUEOHBIX IJIaHaX

CIEIHMAIbHOCTEH HaIlpaBlIeHUsd «YIpaBJjieHHe B TeXHHYECKHX cuctemax». MHgpopmamuxa,

Quzuxa, Mexanuxa, dnexmpomexnuxa, Mooenuposanue cucmem u npoyeccos.

IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUSA MO JUCUUILIUHAM
(MOAyJ110), COOTHECEHHBIX ¢ HHAMKATOPAMH JOCTHKEHHUS KOMIIeTeHIIHI

3. TpeGoBanus K pe3yJibTaTaM OCBOEHHUS TUCHUILIUHBI

Tabmura 1

Koa o ®I'OC

I/IH}II/IKaT()pI)I JOCTHIKCHUSA

IInanupyemsle pe3ybTaThl
00y4eHHUs 1O AUCHUILINHE
3YB)

OobmenpodeccuoHaabHbIE

OIIK-1. Cnocoben anamu-
3UpOBaTh 3aJauu Mpodec-
CHOHAIIbHOM  JIeSITEIbHO-
CTH Ha OCHOBE IIOJIOXKE-
HHM, 3aKOHOB U METOJIOB B
obnactu €CTECTBEHHBIX
HAyK ¥ MaTeMaTUKU

HN-1onk-1-3HaTh: MMOJOXKCHUS,
3aKOHBI U METOABbl B 00JIACTH
€CTECTBEHHBIX HAyK U MaTema-
TUKH

N-2onk-1-ymers: NpuUMEHSTH
MOJIOKEHUS, 3aKOHBl U METObI
€CTECTBEHHBIX HAyK M MaTeMa-
TUKU JJI petieHus npodeccuo-
HaJbHBIX 3324
N/I-3onk-1-umeTs  HABBIKH:
WCIIOIb30BAHUS MOJIOKEHUH,
3aKOHOB M METOJIOB €CTECTBEH-
HbIX HayK W MaTEeMaTHKH JUIs
pemieHrus  TpoeCCUOHATBHBIX
3a1a4y

3HaeT IIOJOKEHMS, 3aKOHBI H
METOJIbI B 00JIACTU €CTECTBEH-
HBIX HayK ¥ MaTEMaTHKH, CIIO-
co0bl (hopMyTUPOBaAHUS 3a/1a4
HAa OCHOBE MPOMUIBHBIX pa3-
JIENIOB  MaTeMaTHYeCKUX |
CCTCCTBCHHOHAYYHBIX JUCIU-
TUTHH

Ymeer npuUMEHATH MOJOKE-
HUS, 3aKOHBI U METOJbl E€CTe-
CTBEHHBIX HAYK U MaT€MaTUKH
JUIs  peuieHus  mpodeccuo-




OIIK-2. Cnocoben ¢op-
MYJIMpOBATh 3aJaddl IpO-
(dbeccroHaNbHOU JESATEINb-
HOCTH Ha OCHOBE 3HAHHWIA,
npopWIBHBIX  Pa3/IeioB
MaTeMaTHYECKUX M ecTe-
CTBEHHOHAYYHBIX JHCIH-
TJTUH (MOTyJIeH )

HU/I-1onk-2-3HaTh: CITOCOOBI
(dbopmyIMpoBaHUs 3a1a4 Ha OC-
HOBE TPOGUIBHBIX pa3/eoB
MaTeMaTHYeCKUX U €CTECTBEH-
HOHAYYHBIX TUCIHUILINH
N/I-20onk-2-ymMeTb: HCHOIB30-
BaTh MaTeMaTUYECKUE METOJIbI B
MPUKJIANHBIX 3a7avax Tmpodec-
CHUOHAJIbHOU JIeSITEIbHOCTH;
pa3fensaTh MaTepual Ha YacTu
JUIS BBISIBJIGHUS CTPYKTYpbl H
B3aMMOCBSI3U MEX/1Y YaCTSIMHU
HU/I-3onk-2-uMeTh  HABBIKH:
MPUMEHEHHUS] MaTeMaTHYeCKUX
METOZOB Ui PEIICHHUS IpH-
KJIQJHBIX 33734

HaJIBHBIX 3aJ1ad, MCIOIL30BaTh
MaTeMaTHUYeCKHe METOIbl B
MPUKIIAIHBIX 3a/1adax npodec-
CHUOHAJILHOM NeITeIILHOCTH

Biageer HaBbIKAMH MCIIOJIb-
30BaHUs MOJIOKEHUH, 3aKOHOB
U METOJIOB  E€CTECTBEHHBIX
HAyK U MaTeMaTHKU Ui pe-
mieHusT  MPoQeCcCHOHATBHBIX
3aja4, NpPUMEHEHUS MaTema-
TUYECKUX METOJIOB JUIS pelie-
HUS IPUKIIATHBIX 3a7a4

4. O0bém NUCHMIVINHBI U BUJbI y4eOHOH padoThl

Tabnuna 2
Pa36uBKa 4acoB 10 ceMecTpam
Ounas ¢opma o0ydeHust 3aouHas ¢opma o0yueHHs
Buasbl yueoHoii padoThl Bceero 1 |CeMZCTpH| 3 Bcero 1 | CeMZCTpI’II 3
4acos/ KOJIMYECTBO YacOB ;:l?{coel;/ KOJIMYECTBO YacoB B Ce-
3a4. eI o Bk
B CEMECTpE MecTpe

KonrakrHasi pa6ora (Bcero) 200/5,6 | 68/1,9 | 64/1,8 | 68/19 | 60/1,8 | 20/0,6 | 20/0,6 | 20/0,6
B TOM YHCJIE:
JIEKIUU 100 34 32 34 30/0,9 10 10 10
HpaKTHYECKHUe 3aHATHs 100 34 32 34 30/0,9 10 10 10
(paocrosmebuas paboTa | 4111 4| 148/4,1 | 116/3,2 | 148/4,1 |552/15,2] 196/5,4 | 160/4,4 | 196/5,4
B TOM YHCJIE:
BBITIOJTHEHHE H\I:ICBMGHHOP'I ca- 106 36 28 36
MOCTOSITENIEHON PaGoThI
TIO/IFOTOBKA K KOHTPOJILHOM
paboTe 110 pyOeKHOM aTTecTa- 18 6 6 6
UK
U3y4EHUE BONPOCOB, BHIHECEH-
HBIX Ha CAMOCTOSTENBHYIO pa- 120 44 32 44 120 44 32 44
ooty
[TOAIrOTOBKA K MPaKTHACCKHIM 120 42 34 42 384 | 134 116 134
3aHATHAM
IOJTOTOBKA K 3K3aMEHY, K 3a-
aery 48 20 16 20 48 18 12 18
BU/I OTYETHOCTH JK3. 3a4. IK3. JK3. 3a4. IK3.
00mast Tpya0éMKOCThb 612/17,0| 216/6 | 180/5 | 216/6 |612/17,0| 206/6 | 200/5 | 206/6




5. Coepixkanue y4eOHON JUCHUNIMHBI

5. 1. Pa3nensl AMCUMILIMHBI U BUJbI Ay TUTOPHBIX 3aHATUN

Tabnuua 3
Pacnpenesienue yacoB
Ne HanmMeHoBaHHe pa3/ie/ioB 10 BH/IAM 3aHSITHI
n/n AUCHHUILINHBI 10 ceMecTpaM Tpak.
Jlexmn ARSI Bcero
1 2 3 4 5
1-ii cemecTp
1 | JIuneiinas anrebpa 6 6 12
2 | DrmeMeHTHI BEKTOPHOU anreOpsl 4 4 8
3 | AHanuTH4ecKas TeoMeTpusl 6 6 12
4 | BBenenue B MaTeMaTHYECKUI aHAIIN3 8 8 16
5 | JduddepenumanbHoe UCUUCICHUE PYHKIUN OJTHON TIEpEeMEHHON 10 10 20
Bcero yacoB B 1-m cemecTpe 34 34 68
2-ii ceMecTp
6 Huddepennmanbaoe ncurcnenne GyHKINH HECKOIBKUX TIepe- 8 8 16
MEHHBIX
7 | UaTerpansHoe ucuncienue QyHKIUN OQHOHN MepeMeHHON 12 12 24
8 | KparHbie 1 KpUBOJIMHEHHBIC HHTETPAIBI 12 12 24
Bcero yacoB Bo 2-M cemecTpe 32 32 64
1| 2 3 4 5
3-ii cemecTp
9 | JduddepeHumanbHble ypaBHEHUS 12 12 24
10 | YucnoBsie U GyHKIIMOHAIBHBIE PSIIBI 10 10 20
11 | OcHoBBI TEOpUY BEPOSATHOCTEN U MaTEMaTHUYECKOW CTATUCTUKU 12 12 24
Bcero yacoB B 3-M cemecTpe 34 34 68
Hroro 100 100 200




5.2. JleKnMOHHBIE 3aHATHSA

Tabnuua 4
NoNe HaumenoBaHue
u/n pasgena Copepxxanue pa3esioB
AUCHHUILIMHBI
1 2 3
l-ii cemecTp
Onpenenurenu 2-ro ¥ 3-T0 MOpsAKA, MX CBOHCTBa. MUHOD U anredpanyeckoe
JIOTIOJIHEHUE »ieMeHTa omnpeaenurens. [lonarue o6 onpeaenurene N-ro mo-
. psanka. CucTeMbl JIMHEHHBIX anreOpandeckux ypaBHenuil. [IpaBuno Kpawme-
1 H"Hgnﬂaﬂ pa. Marpuna. CnokeHue, BHIYUTAHUE MATpPHUI] U YMHOXKEHHE MaTpHUIBl Ha
aqreopa yHica0. YMHOXKEHHE AByX MaTpul. O6paTHas MaTpuna. MarpuyHas 3amnuch 1
MaTpU4HOE pPELICHHE cucTeM ypaBHeHHHA. Merton I'aycca pemieHus cuctem
JIMHEUHBIX YPaBHEHUI
3 [Tonsitue BekTopa. JIuHeiHble onepanuu Haj Bekropamu. IIpoeknus BekTopa
2 JIEMEHTb! Ha ochk. CkalsipHOE, BEKTOPHOE, CMEIIaHHOE MPOU3BEACHUS BEKTOPOB U HUX
BeKTngOH cBoiicTBa. Hampasnsrolnme KOCHHYCBHI BEKTOPOB. I'eoMeTpuuecKkuii CMBICIT
AIreopet BEKTOPHOTO Y CMEIIAaHHOTO TPONU3BEIEHUI BEKTOPOB
CucreMbl KOOpAMHAT Ha IJIOCKOCTH. PaccTosHue mexay Toukamu. [lenenne
OTpe3Ka B JaHHOM OTHomeHMH. IIpsaMas Ha minockoctu. PasnuuHble ypaBHe-
HUS OpSIMOM Ha TJIOCKOCTU. PaccTOsTHUE OT TOYKM A0 MPSAMOW. YTOJI MEXIY
MNpAMBIMU WU YCJIOBUA NCPHCHAUKYIIAPHOCTH W MAapaJJICIbHOCTU MPSMBIX.
[Inockocts. Pa3nuuHble ypaBHEHHUs IJIOCKOCTHU. PaccTosiHME OT TOYKH 110
IUIOCKOCTH. YTOJN MEXAY IMIOCKOCTSAMH. YCJIOBHS NapaUIeNbHOCTH U MEp-
3 AnaauTnieckas NEHUKYJSIPHOCTH IIocKkocTel. [IpsiMas B mpocrpaHcTBe. PaznuyHbie ypas-
reoMeTpus

HEHUA MPSMOM B MPOCTPAHCTBE. YTOJ MEXKAY NPAMBIMU. YCJIOBHS Iapai-
JIEIBHOCTH W NIEPIEHIUKYIAPHOCTH MPSAMBIX. YTOJI MEXIY NPSAMOM M IIIOC-
KOCThI0. B3aumHOe pacmonokenne npsamMoil 1 riockoctu Todka nepeceueHust
MpsIMOM | mJIockocTH. KpuBble BTOpOro mopsiika: OKpyXHOCTb, JUIAIIC, TH-
nep6bona, napadona. [IpuBeaeHne Kk KaHOHMYECKOMY By YpPaBHEHHH KpH-
BBIX BTOPOT'O MOPSIIKA

BBenenue B
MaTeMaTHYeCKHi
aHaJu3

[penen mocnenoBarensHOCTH. [Ipenen Gpynknun. beckoneuHo manbie QyHK-
UM U UX CBOicTBa. beckoHewHO OoMbIMe (GYHKIUN U UX CBSI3b ¢ OECKOHEY-
HO MajbiMu. OCHOBHBIE TEOPEMBI O Tpejienax. 3aMedaTeNbHbIE IPeebl.
PackpriTue HeomnpeneneHHocTe. CpaBHEHUE OCCKOHEYHO MasbIX (DYHKIIUM.
[MpuHIMI 3aMEHbl SKBUBAJICHTHHIMU. [lOHATHE HENPEPHIBHOCTU (YHKIHH.
OpnnocTopoHHue Tpenensl. Touyku paspeiBa, ux kinaccudukanus. CBoiicTBa
(GyHKIWI, HENpephIBHBIX HA CErMEHTE: OTPaHUYCHHOCTh, CYIICCTBOBAHUE
HaI/I6OJ'H)IHeFO 1 HAUMCHBIIIETO 3Ha‘-IeHI/II71, ITPOMCIKYTOYHBIC 3HAYCHUSA
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JuddepenunanbHoe

HCYHCIeHHE
$ynxuui

O HOM
nepeMeHHOMI

OmpeneneHre TPOU3BOTHON, €€ TEOMETPHUCCKIN U MEXaHUIESCKHI CMBICIT.
[IpaBuna muddepernupoanus ¢yHknmid. [[pon3BomHBIE OCHOBHBIX 3Jie-
MeHTapHbIX ¢yHKuui. duddepenuupoBanue cinoxuor ¢yHkuuu. [Ipous-
BoAHBIE (DYHKIMH, 33JaHHBIX HESBHO W mapamerpudecku. Juddepenmman
(hyHKIIH U ero reoMeTpruecknuii cMbici. CBs3b muddepeHnuana ¢ mpouns-
BonHoW. MHBapmanTHOCTH (opmbl anddepeHnrana CIOXKHONH (YHKIUH.
CBs13p Mexay AuddepeHIupyeMOCThI0 U HeMTPEephIBHOCTHIO. [Ipon3BoaHbIe
n muddepeHnransl BRICINX MOpsaakoB. OCHOBHEBIE TeOpeMbI 0 auddepeH-
uupyembix ¢yakmusix: @epma, Poms, Jlarpamka, Komm. [paswumo Jlomm-
tasst. Touku sxcTpemyma pyakumu. HeoOxoauMoe u JOCTaTOYHOE YCIIOBHS
CYIIIECTBOBaHMSI JKCTpemMyma. Hawboinbliee W HaWMeEHbIee 3HAUYCHUS
dbyaxmun, guddepeHupyemMoil Ha oTpeske. VcciemoBaHne BBITYKIOCTH
¢ynkunu. Touku mnepernba rpaduka ¢yHKUMH. AcCUMOTOTHL Tpaduka
¢ynkuuu. O0mas cxema uccienoBanusl QyHKIUU U IOCTpoeHus e€ rpadu-
Ka

2-i ceMecCcTHDp

AuddepenunanbHoe

HCYHUCJICHUE
GyHKumMi
HECKOJbKHX
nepeMeHHBbIX

OyHKIIMH HECKONBKHUX MepeMeHHbBIX. O0acTh OnpeeNeH s, TUHUN YPOBHSI
(GyHKIMU OBYX TepeMeHHBIX. [Ipenen u HempepblBHOCTh (DyHKIMHU. Yact-
Hbele npousBoaHble. [lonHblll nuddepeHnMan U ero HCMIOIb30BaHUE VIS
NpUOMMKEHHBIX pacyéToB. YacTHBIE MPOW3BOAHBIC BBICHIMX TOPSIKOB.
Huddepenuuposanue cnoxxubix GyHkuui. JuddepennnpoBanre HesIBHBIX
dbyaKIMiA. JKkcTpeMyM (QYHKIHMK ABYX NepeMeHHBIX. HeoOxommmoe u mo-
CTaTOYHOE YCJIOBUS CYIECTBOBAHUS IKCTpeMyMa (DYHKIIMU JBYX IEPEMEH-
HbIX. Hanbombliee M HauMeHbIlIee 3HAYCHUs (YHKIMHM B 3aMKHYTOW 00Jia-
ctu. [IponsBoaHas no HanpaBiaeHuto. I pagueHT

HNHuTerpanabHoe
HCYHCICHHE
GyHxumni
OHOI1
nepeMeHHOMI

[lonstne mepBooOpazHoil. Heompenen€HHbIN WHTETpad M €ro CBOWCTBA.
Tabnuua Heonpenen€éHHbIX HHTETPaioB. OCHOBHBIE METOJIBI HHTEIPUPOBA-
HUS: HETOCPEICTBEHHOE HMHTETPUPOBAHHE, METOJ TOJABENEHHUS IO 3HAK
muddepennmana, METoA 3aMEHbl IEPEMEHHON, HHTETPUPOBAHHUE IO YACTSIM.
Kommnekcusle uncna. Anredpanueckast ¢opma 3aucy KOMIIEKCHOTO YHC-
na. Moayne u aprymeHT. TpuUroHomerprudeckas U rmokazaTeiabHas (GopMsl
3alACH KOMIUIEKCHOTO 4Mcia. [IeHCTBHsS HaJ KOMIUIEKCHBIMH YHCIIAMHU.
®opmyna Myaspa-Jlamtaca. Muorownensl. Teopema besy. OcHoBHas Teo-
pema anreOpel. PaznokeHne MHOrowIeHa Ha JMHEWHbIE W KBaJpaTHbBIE
MHOXHTENH. THIIBI IPOCTEWINX IpoOel 1 uX uHTerpuposanue. MHTerpu-
pOBaHHE palMOHAIBHBIX IpoOel METOOOM pasJIoKEHHS Ha HpocTeimue
npobu. MHTerpupoBaHue MpocTeHInX UppalMoHaIbHbIX (QyHKIWH. MHTe-
TPUPOBAHNE TPUTOHOMETPUYECKUX (DYHKIMI, YHHUBEpcallbHas MMOJICTAHOB-
Ka. 3aJlauM, IPUBOASILIME K MOHATHIO ONpeNenéHHOro nurerpana. Onpene-
NEHHBIA MHTErpai U ero ceoiicTBa. Popmyna Hetorona-Jleiibnuna. 3amena
IIEPEMEHHON B onpelenéHHOM uHTerpane. dopmyiia MHTErpUPOBAHUS 10
4acTsIM Ul ONPeAENEHHOI0 HHTErpata

Kparnbie u
KPHBOJIMHEHHBIE
HHTErpajbl

JIBOHOI MHTErpaJl, ero CBOMCTBA M BBIYMCIICHHE CBEJEHHEM K IOBTOPHO-
My. TpoiiHO# MHTETpa, €ro CBOMCTBA M BBHIYHCIECHNES. 3aMeHA TIEPEMEHHBIX
B KpaTHBIX MHTerpayiax. KprBoiuHeilHbIe MHTETpabl, UX CBOMCTBA U BbI-
YHUCJICHHE
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3—-ii ceMmecTp

JAunddepenunanbHbie
yYpPaBHeHUsI

3anaun, npuBoadAye K nuddepeHnraIbHpIM ypaBHEHUsIM. Teopema cy-
IICCTBOBAHUS W CIWHCTBCHHOCTH pelicHHus i U epeHInaIbHOro
ypaBHEHUS 1-To mopsaka. YpaBHEHUS C pa3IesIIOUTUMUCS TEPEMEHHBIMH,
OJTHOPOJHBIE U NWHEHHBIE ypaBHeHH 1-To nopsaka. Jnddepernmansapie
ypaBHeHUS 2-T0 nopsiaka. OCHOBHBIE MOHATUA. TeopeMa CyIIeCTBOBAHUS
pemenus. [Ipocteitimye ypaBHEHUS, JOMYCKAOIINE MOHUKEHUE TOPSIKA.
Jluneitapie muddepeHnranbHble ypaBHEHUS 2-To mopsaka. JlmaelHsie
OJTHOPOJIHBIE ¥ HEOAHOPOAHbIE YpaBHEHHA. Teopema 0 CTPYKType o0Iero
peLIeHHs JIMHEMHOTO HEOAHOPOAHOTO ypaBHeHUs. Meton Jlarpanxka. JIu-
HeltHple auddepeHansHble ypaBHEHHUS C MMOCTOSHHBIMUA KO3 UIIECH-
Tamu. PelleHre TMHEHHBIX OIHOPOAHBIX YPABHEHUM C MOCTOSIHHBIMM KO-
spunrentamu. PerieHune TUMHEHHBIX HEOAHOPOIHBIX OUPQepeHInanb-
HBIX YpPaBHCHHI C IMOCTOSHHBIMH KO3(PQUIMCHTAMH C TMPABOM YaCThIO
CIIEIALHOTO BHJIA

10

YucaoBble H
pyHkuuoHaILHBIE
pAAbI

Uucnossie psiabl. Cymma psina. CxogumocTs psina. Heooxoanmoe ycmoBue
cXoAUMOCTH psfa. OCHOBHBIE CBOMCTBA CXOAIIUXCS PAAOB. 3HAKOIIOJIO-
JKUTCJILHBIC YHMCJIOBBIC PAOBI. I[OCT&TO‘IHI)IC IMMpU3HaK CXOJAUMOCTU 3Ha-
KOIOJIOXKUTENBHBIX PSIOB: Npu3Haku cpaBHeHus, Hamambepa n Komm.
3nakouepenytomuecs psgpl. [Ipusnak JleiiOnuma. 3HakonepeMeHHbIE Ps-
nel. OOmuMA mpu3HaK cXoauMocTd. [loHATHE O (YHKIMOHAIBLHOM pse.
Crenennsle psapl. MaTepBan u paamyc cxomumoctH. Juddepenmupona-
HHE U UHTETPUPOBAHUE CTEMEHHBIX psaoB. Popmynsl Maknopena u Teii-
sopa. Pa3noskenue GpyHKIMHA B CTCICHHOM PsijT

11

OcHOBBI TeOpHHU
BEPOATHOCTEN U
MaTeMaTH4eCKOoil
CTATUCTUKHU

OcHOBHBIE TOHATHSL TEOpUU BeposATHOcTel. Kiaccuduranusi coObITHI.
Krnaccuueckoe onpenenenne BeposiTHOCTH. CBOICTBAa BEPOSTHOCTEH COOBI-
Tuit. OmnpeneneHue U MpeCTaBIeHNE BEPOSATHBIX MOeNel, OAHOMEpPHBIE
pacrpeneneHus BEPOATHOCTEH. DiieMeHThl KoMOuHaTopuku. ['eomerpude-
ckue BepoATHOCTH. Anrebpa coObiTuil. OCHOBHBIE TEOPEMBI TEOPUHU BEPO-
ATHOCTEH. YcloBHas BeposiTHOCTh. HesaBucumocTts coOwbiTuii. Teopemsl o
BEPOSITHOCTH IMPOU3BEICHUSI COOBITHIA: 3aBHCUMBIX M He3aBHCUMBIX. COB-
MECTHBIE W HECOBMECTHBIE COOBITHS. DOpMyna IOTHONW BEPOSTHOCTH.
®opmyna baileca. [loBropHble HcHbITaHUS. buHOMUaNbHOE pacmpeznene-
Hue. ®opmyna bepnyu. HauBeposiTHeilliee 3HaueHne 4Kciia MOSBIEHUS
coObITus. JlokanpHas Teopema Myarpa - Jlaraca. Pacnipenenenue Ilyac-
coHa. [lonmHOMuansHoe pacnpenenenue. CiydaiiHas BenndrHa. OyHKIWA
pacnpenencHus. ColicTBa (GyHKIMU pacnpeneneHus. JJUCKpeTHble U He-
MIpepBIBHBIE CiTy4aiiHble BeMM4YuHBI. [II0THOCTH pacmpeneneHusi, e€ CBOIl-
ctBa. HopmanbHeii 3akoH pacnpenenenus. HezaBucumele ciayvaiiHble Be-
JTMYUHBL. YHUCIIOBBIE XapaKTEPUCTHKH CIy4alHBIX BeJIW4YMH. Maremarnude-
ckoe oxujanue, eé cpoiicrBa. KoaddunueHnT koppensinu, ero cBOHCTBa.
OcCHOBHBIE TIOHSTHSI MaTEMaTHYECKONW CTaTUCTUKU: BBIOOPOYHAS COBOKYII-
HOCTb, T€HEpalbHAasi COBOKYIHOCTb, IOBTOPHAs BHIOOpKa, OECIOBTOpHAs
BbIOOPKA, OTHOCHUTEBHBIHN MMOKa3aTenb BhIOOpKH. OmubKa pernpe3eHTaTHB-
HocTU. |'eHepanbHast cpenHss, BHIOOpOUYHAs CpefHss. Y CTOMYMBOCTH BBI-
0opouHBIX cpenHuX. JloBepHUTENbHBIE MHTEPBAIBI U OLEHKH MaTeMaTH-
YECKOT0 OXXKHIAHWA HOPMaJbHOTO pacmpeneneHns. OleHka BepOsSTHOCTH
(OMHOMMANBPHOTO paclpeneNeHns) 0 OTHOCUTENbHON yacTtoTe. CTaTUCTH-
Yyeckoe pacnpeneneHue BoiOopku. [loiauron yacror, rucTorpaMma 4acTor.
CratucTuka ¥ M3MEpEeHHs CIy4yailHOro Ipolecca, MpoBeEpKa M OLEHKA B
3aJa4ax co CIy4ailHBIMHU MpOIecCaMH Ha TpPUMeEpe PELIeHHs 3a/1a4 HKOJIO-
THYECKOH 3aInThl 6€301MacCHOCTH B PUCKA




5.3. IlIpakTHyecKue 3aHITUSA
Tabmuna 5

Conep:xxkaHue pa3zaeja TUCIHHUIJIUHbBI
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l-ii cemecTp

JInneiinas anredpa. Beiuucnenue omnpenenurenei 2-ro u 3-ro nopsakoB. Pemienue cucrteM TMHEHHBIX
ypaBHeHuii meronoMm Kpamepa. CnoxeHue, BBIYMTAaHHE MATpHULl M YMHOXXCHHE MAaTpHLbl Ha YHCIO.
YMHoxeHue AByX MaTpull. HaxoxmeHne oOpatHoil MaTpullsl. Pemenne cucreM ypaBHEHHH MaTPUIHBIM
MeronoM. Meron I'aycca peneHust CUCTEM JIMHEWHBIX YPAaBHEHUM

DJieMeHTBI BEKTOPHOW airedpnl. PemieHue 3aay Ha HaXOXKJICHUE KOOPIMHATHOW (DOPMBI 3alMCH BEK-
TOpa, €ro JTWHBL. BRIUMCIIEHNE CKaIsPHOTO MPOU3BENEHUS BEKTOPOB, ONPENeIeHHE UX MepIeHANKYIISp-
HOCTH. BEIunciieHne BEKTOPHOTO M CMEIIAHHOTO IPOM3BENCHUS BEKTOPOB. [IpunokeHne BEKTOPHOTO U
CMEIIAaHHOTO MPOU3BEICHUN BEKTOPOB JJIsl PEIICHUS TEOMETPUIECKUX 3a1a4

AHamMTHYecKas reomerpus. Haxoxnenue paccTosHUs MEXIy TOUKAMHU. BbrUMCIIEHHE KOOpAWHAT TOYKH,
JEJAIIe OTpEe30K B JAHHOM OTHOIIEHMH. COCTaBIEHHE YpPaBHEHHS NPSIMON C YIJIOBBIM KO3((HLIMEHTOM.
OOmee ypapHenue npssmoii. CocTaBieHre ypaBHEHHS PSIMOM, TIPOXOAIICH Uepe3 TaHHYIO TOUKY B JAHHOM
HanpasiieHud. HaxoxeHue ypaBHEHUs MPSIMOM, MPOXOJAIIEH Yepes3 JIBE 3aJaHHbIC TOUKH. Y PaBHEHUE IIPsi-
Mol B oTpe3kax. COCTaBJICHHE YpaBHEHUS MPSAMOM, MPOXOAAIIEH 4epe3 JAHHYH TOUYKY NEPHEHIUKYISIPHO
JTAHHOMY BEKTOPY. BbIUnCIIeHHE PACCTOSHUS OT TOUKH 10 NPSIMOM. YTOII MEXIY IPSMBIMU. Y CIIOBUSI TIEPIICH-
JTUKYJISPHOCTH U TapajulelbHOCTH TpsAMbIX. KpuBele BToporo mopsaka. [IpuBenenne ypaBHEeHHUH KPUBBIX K
KaHOHMYECKOMY BHAY M UX NocTpoeHne. COCTaBIIeHUE YpaBHEHMS INTIOCKOCTH, IPOXOIAIIEH Yepe3 JaHHYIO
TOUYKY NEPIEHAUKYISIPHO NaHHOMY BekTopy. OOllee ypaBHEHHE IUIOCKOCTH. YPaBHEHHE IIJIOCKOCTH B
oTpe3Kax. 3aJlau Ha MOCTPOEHHE TUIOCKOCTH, BHIYHCIEHNE PACCTOSHUS OT TaHHOW TOYKH 0 IIOCKOCTH,
yria MeXAy IUIOCKOCTSIMH, Ha MCIOJIb30BaHNE YCIOBUHN MAPaJIENbHOCTH U MEPIEHIUKYIIPHOCTH IITOC-
koctel. CocTaBiieHUE ypaBHEHUM NPSMON B IPOCTPAHCTBE: KAHOHUYECKUX U NApaMETPUUECKUX. YpaBHe-
HUS TIPSIMOH, IPOXOAAIIell uepe3 ABe 3aJaHHble TOUKHU. HaxoxkieHue yriia Mexay MpsIMBIMH B ITPOCTPaH-
cTBe. Penenne 3a1a4 Ha B3aMMHOE PACIIOJIOKEHUE NPSIMON M TNIOCKOCTH. HaxoxkeHue Touku nepecede-
HUS IPSIMOM U TUNTIOCKOCTH

Beenenne B MmaTeMaTuyeckuii aHaau3. TexHuka BbIYMCIECHUS mpenena GyHKuuu. MeToabl pacKpbITHS
HeonpezeneHHocteil. [lepBriii «3amevarenbHblil» npenen. CpaBHeHHUE OSCKOHEUHO MAaNbIX (YHKIWH.
Bropoii «3ameuarensHblin» npenen. MccnenoBanue (yHKIMH Ha HENPEPHIBHOCTH. TOUYKH pa3pbiBa, MX
KITACCH(UKAITHSI

JuddepenuuaibHoe ucuncieHue GyHKIUA 0JHOM nepeMeHHoil. HaxoxaeHue nponu3BOIHbIX 3J1€MEH-
TapHBIX QYHKIHIA, UCTIONB3ys npaBuia auddepenimposanus. Auddepenmpopanue cnoxHbIX GyHKINH.
HaxoxneHne npou3BOAHBIX 3J€MEHTApHBIX (YHKUUH, 3aJaHHBIX HEABHO M mapamerpuuecku. Hudde-
penuman ¢yHkuuu. Haxoxaerne npon3BoaHbIX U IU(QepeHnanoB BEICIIMX NOPSIAKOB. PackpbiTue He-

y 0 y
OIpEACIICHHOCTCU BUI0B!: r—, 6 C IOMOIIBIO ITpaBUJIa Jlommurans. PaCKprTI/Ie HEOIPEACIICHHOCTECU BUI0B

I -1;04 ;0%0" . MccrenoBanue hyHKIMM C TOMOIIBIO TIPOM3BOIHBIX: HAXOXK/ICHHE €& IKCTPEMYMOB;
WHTEPBAJIOB MOHOTOHHOCTH; TOYEK Iepernda, WHTEPBAJIOB BBIMYKIOCTH W BOTHYTOCTH Tpadmuka;
HauOOJIBILIETO ¥ HAMMEHBIIIETO 3HAYCHUI Ha 3aJaHHOM OTpe3ke. AcuMNToTH rpaduka Gpynkuuu. Ilonnoe
uccienoBanue GpyHKIMU U ocTpoeHue e€ rpaduka

2-ii ceMecTDp

JuddepennuanbHoe ucuncieHue QpyHKIUNH HECKOJIbKHMX MepeMeHHbIX. O0IacTe onpeeneHus, Jn-
HUH ypoBHS (QYHKLWH JIBYX IIepeMeHHBIX. HaxokaeHue yacTHBIX MPOM3BOIHBIX U HOJHOrO JUQQepeHu-
ana QyHKIMM IBYX NepeMeHHbIX. VccnenoBanne (yHKIMHU ABYX IEPEMEHHBIX Ha 3KcTpeMyM. Haxoxne-
HUE HanOOJBIIETO W HAMMEHBIIETO 3HaUYeHUH (PyHKIMHU B 3aMKHYTO# o6mactu. Haxoxnenue mpousBoa-
HOH 10 HaIIpaBJICHUIO U TPaJAUEHTA
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HNuTerpajibHoe ucumncieHue (yHKIUI oaHOW mnepeMeHHOM. HemocpencTBeHHOE MHTETPUPOBAHUE
¢byaxmmii. MaTerpupoBanne GyHKIMI moaBeneHneM moj 3Hak nuddepennnana. MaTerpuposanne GyHK-
IUH METOJIOM 3aMeHBI TiepeMeHHON. HTerpupoBanue 1o dacTsaM. KomruiekcHbie yncia U hopMbl UX 3a-
nucu. PazjoxeHne MHOTOWIEHA Ha JIMHEWHBIE U KBaIpaTHbIe MHOXKUTENH. MHTErpupoBanue mpocTerImmx
npobeii. UaTerprupoBanme parioOHAIBHBIX Apo0el METOJIOM pa3lioKEHUs Ha MpocTeumue apoou. MaTe-
IPUPOBAaHUE TPUTOHOMETPUYCCKHUX (DYHKIUH, YHUBEpCaabHas TOJCTaHOBKA. VIHTErpupoBaHue MPOCTEH-
X UPPAMOHABHBIX (QYHKIUN. Beraucienue onpeaenéHHOro HHTErpaia ¢ moMomso Gopmyiisl Hero-
ToHa-JleliOHMIIa. 3aMeHa MEepEeMEHHON B OmNpeneiaEHHOM HHTerpane. MHTerpupoBaHue IO YacTsIM I
onpenenéHHoro uHrerpana. llpunoxenus onpeneinéHHOT0 WHTETpaja: BBIUMCICHHE TUIOMIANeH TIOCKAX
¢duryp, JUIMHBI IyTU KpUBOH, 00beMOB Tell. HecoOCTBeHHBIC MHTETpasibl. BhUuciieHne nHTerpaios ¢ Oec-
KOHEYHBIMH TIpe/ieJlaMH WHTeTpupoBanns. IHTerpupoBanue HeorpaHHIeHHBIX (PYHKITHI

Kparnble U KpUBOJIMHEHHbIE HHTErPajbl. BeluricieHre TBOMHBIX UHTETPAIOB CBEICHUEM K IIOBTOPHOMY.
W3menenue mopsiika MHTErPUPOBaHUs. BeuucieHne TpOHHBIX HHTErPaIoB. 3aMeHa MEPEMEHHBIX B KPaTHBIX
HHTerpasax. BeruricaeHre KpUBOIMHEHHBIX HHTETPAJIOB

3—ii cemMmecTDp

JAuddepennuanbusie ypaBHenus. Pemenue nuddepeHmanbHpIX YpaBHEHAN ¢ Pa3AesIONIIMHUCS Tie-
PEMEHHBIMH, OJTHOPOAHBIX M JIMHEHHBIX ypaBHeHHH 1-ro mopsiaka. Pemenne nuddepeHnuaibHbIX ypas-
HEHHWI BTOPOTO MOPSIKA, JOMYCKAIOINX MOHIKECHUE TOpAaKa. PellieHrne THMHEHHBIX OJHOPOAHBIX AUQ-
(epeHIMaNbHBIX yYPaBHEHUHM C MOCTOSHHBIMK Kod(duuueHtamu. Pemienne NMHEHHBIX HEOAHOPOIHBIX
nuddepeHInaTbHBIX YPaBHEHHH € MOCTOSHHBIMU KO3((UIMEHTaMH C MPaBOH YaCThIO CIEIUAIBLHOTO
BUJA

10

Yuciaosble 1 GyHKIUOHAJIBHBIE psiAbl. YuciaoBbie psaapl. OnpeneiaeHue CX0AUMOCTH MO ONPEECICHHUIO.
Heo6xonumoe ycioBre cX0AMMOCTH YUCIIOBOTO psana. MccnenoBanue Ha CXOAUMOCTh 3HAKOIOJIOKHUTEIIb-
HBIX YHCJIOBBIX PSIOB 10 OCTATOYHBIM NMpH3HaKaM: cpaBHeHUsl, JJanambepa n Komm. MccnenoBanue Ha
CXOJMMOCTb 3HaKOYEPEAYIOLMXCs PAAoB 1o npusHaky JleiOnuna. Onpenenenue abCOMIOTHON U ycIoB-
HOM CXOJMMOCTH 3HaKOTepeMeHHbBIX psamoB. OOl nmpusHak cxoauMocTu. CteneHHbie paasl. Haxoxae-
HUE WHTepBaia u paanyca cxonuMoctr. O6macTh cxomumoct. Paznoxenne GpyHkiuii B psaasl Teitnopa u
Maknopena

11

OcHOBBI TeOPHHU BePOSITHOCTE M MaTeMaTH4eCKOH cTaTUCTHKH. [IpaBuiia KOMOMHATOPUKH: TIPABUIIO
CYMMBI, TIPaBUJIO NMPOU3BENCHUS. BhIUncieHne nepecTaHoOBOK, pa3MelleHni, couetannid. Kiaccuaeckoe
orpejielieHre BeposiTHOCTU. HaxoeHne BepOsSITHOCTH CYMMBI COBMECTHBIX M HECOBMECTHBIX COOBITHH.
Brruucnenne BepoSTHOCTH MPOU3BEICHUS 3aBUCUMBIX U HE3aBUCUMBIX COOBITHI. DOpMyIia MOJHON BEpo-
stHoctu. @opmyna baiteca. Ilosropubie ucnsitanua. ®opmyna bepuymnu. HausepositHeliee yucio mo-
sBlIeHHs1 coObITUs. HaxoxneHne BepoSTHOCTH HOSBICHUS COOBITHA K Pa3 B N HE3aBUCUMBIX HCIIBITAHUAX

110 JIoKanbHOIT Teopeme Jlamtaca. Haxox/ieHHe BEPOSTHOCTH TOSIBICHUs COOBITHS He MeHee K, pa3 u He

6onee K, pa3 BN He3aBHCHMBIX HCIIBITAHUSX 110 HHTErpabHON Teopeme Jlamnaca. Pacnipenenenue ITyac-

coHa. Cnyuaiinas BennuuHa. CoCTaBlleHHE psfla paclpepeseHus] TUCKPETHOM CIy4aiiHOM BETHYHHBI.
Haxoxnenne QyHKIMM pacmpeneNieHusl 1Mo psay paclpelneieHds JAUCKPETHOW CIydalfHOW BENWYHHBI.
[TnotHOCTE pactpenenenus. Pemenne 3a1a4 HaX0XACHUS BEPOSITHOCTEH C UCIIOIBF30BAHIEM BaXKHEHIITHX
pacupezie/ieHuil JUCKPETHBIX M HENPEPBIBHBIX CIIYyYalHBIX BEJIUYMH: OMHOMHAIBHOTO, PaCIpe/eIeHUs
[Tyaccona, reoMeTpUYeCKOro, paBHOMEPHOI0, HOPMAaJIbHOTO, MOKA3aTEIbHOr0. BhIUMCIEHUE YUCIOBBIX
XapaKTEPUCTUK CIyYalHBIX BEIWYMH. MAaTEeMaTHUYECKOrO OXKHMJAHUA, AUCIEPCUU CPEIHEro KBaapaThyie-
ckoro otkjaoHeHus. Koadduiuent koppensuuu. [1ocTpoeHHe CTaTHCTHYECKOIO PaCIpeIe/IeHUs ClTyda-
HO BEJTMYHHBI, ITOJIMTOHA YaCTOT MO BEIOOPKE ee 3HaueHui. Omubka penpe3eHTaTHBHOCTH. Haxoxnenne
TeHEepaIbHOIN U BEIOOPOYHOM cpemHell. Y CTOHYMBOCTh BRIOOPOUYHBIX CpelHuX. HaxoxaeHne moBepuTelb-
HBIX MHTEPBAJIOB VISl OIEHKHA MAaTEeMAaTHYEeCKOT0 OXKUIaHUS HOPMaJIbHOTO pacipeneneHus. OmeHKa Bepo-
ATHOCTH (OMHOMMAIBHOTO PACIPEIENICHNs) 0 OTHOCHUTENIBHOM YacToTe

6. CamocTosiTeJibHAasi padoTa CTYJ1€HTOB
9




IlepBblii cemecTp

BOHpOCbI I CAMOCTOATEC/IBHOIO H3YYCHUA

1. Teopema Kponekepa-Kanemm. OgHOpoaHBIE CHCTEMBI JIMHEHHBIX alreOpandecKux ypaBHE-
Huil. Meron Xoppana-I'aycca pemeHus cucTeM JIMHEHHBIX anredpanyecKux ypaBHEHUH.

2. IloHsiTHE MTUHEHHON 3aBUCHMOCTH BEKTOPOB. JIMHEIHHAs 3aBUCHMOCTh BEKTOPOB Ha IJIOCKO-
cty. ba3uc Ha IUIOCKOCTH.

3. [ToBepxXHOCTH BTOPOTO MOPSIKA U UX KAHOHUYECKHE YPABHECHUSI: SJUIAIICOUIBI, TUIIEPOOION-
b1, TTApA0OIOUABI, ITUIMHAPHI 2-TO MOPSAAKA; KOHYC 2-T0 MOpsAKa.

4. Yucnossle ociieqoBaTenbHOCTH. [Ipenen yncaoBoil mocaea0BaTeIbHOCTH.
5. Jlorapudpmuueckoe nuddepenupoBanue GyHKIIHI.

6. [lpumenenue monHoro auddepeHnuana K npruOImKEHHBIM BEIYUCICHUSM.

Oopa3en 3a1aHus ISl CAMOCTOSITEILHOM PadoThI

1. Haiitu npousBenenne 4-B u B- A marpun A= (3 - ] B= [_1 -3 _4}
2 1 0 1 2
2%, + X, +3X%, =4,
2. PemnThb cucteMy JIMHEHHBIX anreOpanueckux ypaBHEHUH < X, +2X, + X, =4,
3%, +4X, +%,=0
a) metogom Kpamepa,
6) meromom ["aycca,
6) MAaTPUYHBIM METOIOM.

3. Jansr getnipe Touku: A(3;2;1), B(2,-10), C(4;0;,—-5), D(-12;3). Haiitu, mpuMeHssi BEKTOPHYIO
anreopy:

a) yron ABC,

0) momaas Tpeyroibauka ABC;

8) 00béM npamusl ABCD.

4. Ha umockoctu Oxy mansl Tpu Touku A(1;1), B(-1;3), C(-5; 0). Haiiru:
a) YpaBHeHHe CTOpOHBI AB Tpeyronbauka ABC,
0) YpaBHeHHE CpeHel IMHUH Tpeyroabuuka ABC, napaniensHoi cTopoHe AB;
g) LlenTp macc tpeyronpauka ABC,
2) Yron BAC;
0) YpaBHEHHE BBICOTHI, ONYIICHHOW U3 BepIIuHbI C;
e) Paccrosiaue ot Touku C 10 ipsimoii AB.

5. HpI/IBCCTI/I K KaHOHUYCCKOMY BUAY YPaBHCHHA KPUBBIX U IIOCTPOUTH ux.
a) 3X° +2y* +6x+4y—-1=0; 6) 9x*—4y* +18x+8y—31=0; 6) 3x* —6x+y+5=0.

6. lana mupamuga ABCD. A(3;2;1), B(2;-1;0), C(4;0;-5), D(-1;2;-4).Hanucats:
a) YpaBHeHHE TIpIMOit AB;
0) Ypasuenue miockocta ABC;
) Haiitu paccrostaue ot Bepuabl D o rpanu ABC,
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2) Haiitu npoekuuto Touku D Ha mnockoctu ABC,
0) Haiitu yron mexay rpansio ABC u pedbpom AD.
7. Haiitu cnenyromue npeaensr: a) lim 2—_ mw ;6) lim 3 ;
| Y e e e v ax+2 7 o 9x+7 7 o0 JB-x—Bix
2 4x
e)nm-—li——-a)nm(3x+1j .

x>01—c0s6X ~~ x>=\ 3x+5

Bropoii cemecTp

BOIIpOCbI IS CAMOCTOATECIBHOI'O H3YYCHUA

1. HauGonpuiee 1 HauMeHbIIee 3Ha4eHUs] (PYHKIUH JIBYX MIEPEMEHHBIX B 3aMKHYTOW 00JIacTH.
2. KacarenbHas INIOCKOCTh M HOpMaJIb K IOBEPXHOCTH.

3. Meron HaMMEHBIIMX KBAIPATOB ISt 00pabOTKH SKCIIEPUMEHTAIBHBIX JJAHHBIX.

4. ITpubnm>KeHHble BEIYUCICHUE ONPEIeIEHHBIX MHTETPaJIOB.

5. IIpunoxeHus: KpaTHBIX U KPUBOJIMHEWHBIX HHTETPAJIOB.

O0pazen 3agaHus AJ151 CAMOCTOSITEIbHON PadoThI

|. HaliTu Heonpeae/JIeHHbI HHTErpaJ:

-~ e*dx
1. MuTerpupoBanue noJBeIcHUEM o] 3HaK quddepenimana: a) I %d ; 2) .[ IR
X"+ +€

In x
2. VIHTerpupoBaHme MO YacTsIM: J.—de .
X

Ax+B Ax+B . 3x+1
3. Murerpuposanye QyHKIMU BUIA [ax + bx+C = ax’ +bx+c’ I 2 _2%x+5 dx

x3 +2x% +10x
(x+1)*(x? - x+1)
Vx-1 dx
1% +/x-1

. X
6. IHTerpupoBaHmne TPUTOHOMETPUIECKUX (PYHKITHI: JCOSA de .

dx

4. nTerpupoBaHne palioOHaAIbHbBIX (QYHKIUI: I

5. UnTerpupoBanue uppanroHaibHbIX (PYHKIIHN: j ‘{/(
X —

I1. HaiiTu onpeae/ieHHbI HHTErpaJ:

9 £3—f
x-1
1. HenocpenctBennoe npumenenue popmyinsl Herotona — Jleliouuna: J. ——dx.
X
4

1 Zd
2. 3amMeHa IepeMeHHOM: J‘L
5 ’(2 _ X2)3
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. 1
3. BeruucnuTh miomans GUrypsl, OrpaHUuYeHHON TUHUSIMHU: Y = 3 X*—2x+4;, y=10-X.

111. HaiiTu HecoOCTBEHHBII HHTErpaJI:
0
1. nTerpanel ¢ 66CKOHEUHBIMHU IIPEIETAMM: _[
1

1+ X
2

dx.

2
d
2. laTerpalibl ¢ HEOTPpaHUUEHHBIMU MOABIHTETPAIbHBIMU PYHKIUAMU: | ——=

X
ov4— X2
Tpernii cemecTp

BOHpOCbI IS CAMOCTOATEC/IBHOI'O H3YUYCHUA

1. Cucremsl nuddepennmanbubix ypaBHeHuid. Hopmanenas cucrema. Pemienne cuctem nudde-
PCHIMAIBHBIX YPABHEHUI METOIOM UCKITFOUCHHIA.

2. Panpl @ypre. Paznoxenue B psag Oypbe 2n-nepuoandeckux GyHKIIHMA.
3. Paznoxenue B psg Oypbe YETHBIX U HEUETHRIX (PYHKIUH.

4. Paznoxenue B psag Pypbe QyHKIMIA TPOU3BOJILHOTO MIEPUOJA.

5. HopmupoBaHHas ciydaiiHas BeTu4rHa 3aKOH OOJIBIINX YHCEI.

6. Teopembr UeObimeBa, bepuymnu, Mapkosa, Ilyaccona. Murerpansnas teopema MyaBpa —
Jlannaca

OO0pasen 3agaHus AJ151 CAMOCTOSITEILHON PadoThI

. Haiitu o0muit uaTerpan nudQepeHnanbHOro ypaBHEeHUS:
1) 4xdx—3ydy = 3x*ydy — 2xy?dx ;
2

2) y':y—2+4l+2;

X X
3) xy’dx+y(x*+y?*)dy=0;
4) ym — e2x + XZ 1
5) y"cosx+y'sinx=3ctg X
6) y"+2y' +5y=10cosX.

Il.  Haiitu pemenue 3agaun Komm:

1) y-L=x, yay=0;

X
2) yy’+1=0, y@)=-1, y@®=-1;

, 1 ,
3)y+y=®, y(0)=1, y'(0)=0.

I1l.  Pemuts cuctemy nuddepeHnanbHbIX YpaBHEHHH:

12



YueOHO-MeTOANYECKOE O0ecTIeYeHHe CAMOCTOSITEIbHOM Pa0doThI CTYIEHTOB

1. Janko II. E., IloroB A. I'., KoxxeBaukosa T. f. Beiciias MaTeMaTrka B ypa)XHEHUSAX U 3a-
nadax: Yueb. mocobue mis By3oB. — M.: OO0 «MznparensctBo ACT»: OO0, 2000. «M13xa-
TeIbCTBO «Mup u obpazoBanue», 2014.

2. I'mypman B. E. Teopus BeposTHOCTEH 1 MaremaTuyeckasi CTaTUCTUKA. — M.: Bricmmas miko-
ma, 2003.

3. Jamaesa JLII., Maramesa X.I1. JIuneiinas anrebpa. YueObHoe mocoOue Mo U3Y4CHHIO pa3-
nena- I'posnsiil, UL TTHTY, 2013.

4. MaromaeBa M. A., Ucaesa JI. M. [Ipaktukym no Beiciueii maremaTuke. Yacts — 1, 2. Yueb-

HO-METOJIMYECKOE MOCOOHE ISl CTYIEHTOB AKOHOMUYECKUX CHEIHabHOCTEH. — ["pO3HBIH,

2014.

Maramesa X. I1. Jluckpetnas matematuka. YueoOHoe mocoobwue. — I'po3nbiii, 2014.

Caungnos A. A. Kparkuii kypc Beicuieit marematuku. — ['posnsiit, UL ITHTY, 2014.

7. Tlucemennsiii JI. T. Koncnekr nekuuii o Beicieil matemaruke. [lomnbiit kypc. — M.: Bbic-
mas 1mkoJia, 2013.

oo

7. OueHoYHbIE CpeaCTBA

Bonpochl Kk py0ekHBIM aTTeCTAUAM
IlepBbIii cemecTp
Bomnpocsl k nepBoii py0e:kHOM aTTecTAlluN

1. Ompenenurenu 2-ro 1 3-ro NOpsIIKa, UX CBOUCTBA.

2. CucteMsbl TMHENHHBIX anredpanueckux ypaBHeHui. [IpaBuino Kpamepa.

3. Matpuna u neiictBust Haj HUIMHU. MaTpu4Has 3aluch U MaTPUYHOE PELICHUE CUCTEM ypaBHe-
HU.

4. Meton 'aycca pelieHns CUCTEM JIMHEHHBIX YpaBHEHHH.

5. OcHOBHBIE TIOHATHS O BEKTOpaX, MPOEKIINs BEKTOPa Ha OCh, HAIIPABJISIOIINE KOCUHYCHI.

6. CxasipHOE TIPOM3BEICHUE BEKTOPOB, €0 CBOWCTBA M MPHIIOKECHHUS.

7. BekTopHOE npou3BeieHNe BEKTOPOB, €0 CBOMCTBA U MPUIIOKEHHUS.

8. CmemaHHOe NMPOU3BEIEHNE BEKTOPOB, €0 CBONCTBA U MPUIIOKEHHUS.

9. Ilpsimast Ha TUIOCKOCTH. PaziuuHble BUIbI ypaBHEHHUH MPSIMOIl Ha TIIOCKOCTH.

10. Yron mexay npsMbIMH. YCIIOBUS NEPHEHIUKYISAPHOCTH U MapajuleIbHOCTH MpsMbIX. Pac-
CTOSIHME OT TOYKH JI0 TPSMOH.

11. KaHoHnueckue ypaBHEHHUS! KPUBBIX BTOPOTO MOPSAJKA: OKPYKHOCTH, AJIIUIICA, THIIEPOOIIHI,
napaboJIbL.

12. VYpaBHEHHS TUIOCKOCTH M TIPSMOW B MPOCTPAHCTBE. YTOJ MEXAY MPSIMBIMH. YTOJI MEXIY
IPSIMOM M TNIOCKOCTBIO. TouKa rnepeceueHus NpsMoi U INIOCKOCTH.

13. Ilpenen GpyHKIMHU B TOUKE U HA 6€CKOHEUHOCTH. OJTHOCTOPOHHHE MPEIEIBI.

14. beckone4yHo Oosibliast 1 6eCKOHEUHO Masiasi PYHKLIUHU U CBA3b MEXK1Yy HUMHU.

OO0pa3zen OuleTa K nepBoii pydeKHON aTTecTAMU

X, —3X%, +3%, =9,
1. Pemmth cucteMy TMHEHHBIX alreOpandecKux ypaBHEHHH {4X +2X, — X, =—8,
X +2X%; =-3.
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1 | 1 1 1 1 1 11
2. Jlaus1 Bextopsl: a{3;2;8},b{5,7;2},c{5;3;9}. Haiiru: a) a-b; 6) axb; 6) a-b-c.
3. Beruuciuth 006EM MupaMuIbl, BEPIIMHBI KOTOPO HaxoaaTes B Toukax A(2;-1;1), B(5;5;4),
C(3;2;-1), D(4:1.3).
4. ansl Touku Ha mwiockoctu A(L 3), B(5; 6). CocraButh o0liee ypaBHEHHE MPSAMOIA, IIPOXOIs-

e yepes TOUKu A U B 1 ypaBHEHUE TIPSIMOM C YTIIIOBBIM KO3 QHUITIEHTOM.
5. Haiitu ypaBHEHHE IIJIOCKOCTH, IPOXOIAIIei yepe3 TpH 3amannbie Toukn A(2;-1;1), B(5;5;4),
C(3;2;-1).

Bonpochbl k0 BTOpOii pyOe:kHOM aTTecTAlMU

0 o0
1. OcHoBHBIE TE€OpEMEI O Tpeaenax. PackpbiTue HEONpeIeIeHHOCTEH BUIa {6 u | — | [lepsbrit
00

Y BTOPOM 3aMeuaTeNIbHbIE IPEEIIb.

2. CpaBHeHHME OECKOHEUYHO MaJbIX. DKBHUBAJIEHTHbIC OECKOHEYHO Maible. 3aMeHa OECKOHEYHO
MaJIbIX SKBUBAJICHTHBIMU IIPU BBIYUCIICHUN IIPEENIOB.

3. HenpepriBHOCTH (hyHKIMH B TOUKE. TOUYKHM pa3pbiBa GYHKINUU M UX KIACCH(DHUKAIIHS.

4. ITponsBonHas GyHKIWH, €€ TEOMETPUUYECKUI U MexaHudeckuil cMbich. [IpaBuna nuddepen-
UPOBaHUS () YHKIIHH.

5. luddepentupoBanue cnoxxuoit Gpynakmmu. [IponsBogHbie QyHKIHMHI, 3aJaHHBIX HESIBHO U I1a-
paMeTpUYECKHU.

6. IIpou3BOgHBIE BBICIINX MTOPSIKOB

7. Juddepenman GpyHKINN U €0 T€OMETPUYECKHIA CMBICI.

8. Auddepeniuasl BHICIINX HOPSIIKOB.

9. OcHoBHble TeopeMbl 0 AUpdeperunpyembix pynkmsax: Gepma, Poms, Jlarpanka, Komm.
10. TlpaBwua JlomuTanst pacKphITHsI HEONIPEIEIEHHOCTEH.

11. Touku skcTpemyma ¢pyHkiuu. HeoOxoaumoe n JOCTaTOYHOE YCIOBUSI CYILIECTBOBAHUS IKC-
Tpemyma. Hanbombiee u HaumeHsblee 3HaueHus QyHkuu, muddepeHupyemMoit Ha OTpe3Ke.

12. UccnenoBanue BRITYKIOCTH (GyHKIIUHU. Touku repernda rpaduka GyHKITUH.
13. AcumntoTsl rpaduka GyHKINU.

14. Obmas cxema uccienoBaHus QyHKIIMHU U TIOCTPOEHUs e€ rpaduka.

O0pasen OmiieTa Ko BTOPOi pyOe;KHOM aTTeCTAMH

X2 —Tx+12 . . 2x3+5x+1

1. Haiitu ipenenst: a) lim ; L8 TOAT-
P ) x>0 7x3 + x+10

x—>3 x% +x—12

. . . . 1 4
2. Haiftu npousBozsble (QyHKuMi oxHOll mepemenHoil: a) y= 6x+ 9Yx'+ - —- 9;
X 5’X3
X +5.
3x+8’
3. Haiitu npenens! GyHKIUHN, TOJIB3YSCH paBuiioM Jlonurans:
14

6) y:(5x3—2)4; B) y=x'-arcsinx; r) y= n) y=3tg*x.



7x%- 2x° + 4x . ef- e’

a) lim ; im——.
x® T 2x°+ 5 x®0 n (1+ x)
4. HccnenoBaTh Ha MOHOTOHHOCTb U 3KCTpeMyMbl GpyHKuuio f(X)= )§+14 .
X —
. 2x+1
5. Haiitu acumntoTsl rpaduka GyHKIUU Y = —.
X

Bropoii cemecTp
Bonpocel k nepBoii pyoexHoii aTTecTanumn

1. ®ynKnuM HecKoIbKUX epeMeHHbIX. O0nacTe onpeaenenus. JInHUKM ypoBHS.

2. Ilpenen v HEMPEPHIBHOCTH (PYHKIIUH HECKOJIBKUX MTEPEMEHHBIX.

3. YacTHbIe TPOU3BOIHBIEC IEPBOTO U BTOPOTO MOPSAKOB (DYHKIIUHU JBYX NEPEMEHHBIX.

4. Ionubrit muddepeHran u ero UCIoJIb30BaHie B TPUOIMKEHHBIX BRIYHCICHUIX. VIHBapHaHT-
HOCTH (hopmbI TIoJTHOTO MU dHepeHIHrana.

5. KacarenbHast INIOCKOCTh M HOPMaJIb K TOBEPXHOCTH.

6. YacTHbIC IPOU3BOAHBIC U NOJTHBIE AU((EepeHINaNbl BEICIIUX MTOPSIIKOB.

7. HesiBubie pyHKIMU U X AuQdepeHInpoBaHue.

8. [Ipou3BogHast IO HaNpaBJIEeHHIO. ['paleHT.

9. DkcTpeMyM (QYHKIMH ABYX NepeMeHHbIX. HeoOXoMmuMble 1 JOCTaTOUYHBIE YCIOBHSI CYIIECTBO-
BaHUS SKCTPEMyMa.

10. INonsTHe nepBooOpas3noii. Heonpenenénuelii MHTErpa u ero cBoiicta. Tabmuia Heonpene-
JIEHHBIX UHTETPAJIOB.

11. OcHOBHBIE METO/IbI UHTETPUPOBAHUS: HETIOCPEACTBEHHOE HHTEIPUPOBAHHE, METOJT UHTETPU-
pOBaHUs MOABEICHHEM O] 3HaK IuddepeHInana, MeTo ] 3aMEeHbI TepeMeHHON

12. nTerpupoBaHue Mo 4acTsAM B HEONpeAEIEHHOM UHTErpale.

13. Tumnsl npocTemMx Apodei n X UHTErpUPOBAHHE.

14. NHTerpupoBaHye palloHAIBHBIX AP0oOei METOIOM Pa3sIoKeHHs Ha pocTeIne 1pooH.

OO0pa3zen OusleTa K nepBoii pydekHON aTTecTAIUU

1. HaifTi 1 IOCTPOMTH 06IACTh OMpeeNeHns GYHKIHH Z = /9 — X% — y? .

2 2
2. Haiitu npenen ¢yHKIIMHU IBYX MTEPEMEHHBIX |imﬂ

X—2 —
o1 X2y

. X
3. HaiiTu Bce 4acTHBIE TPOM3BOIHBIE BTOPOTO MOPsIKA QYHKIMK: @) Z=—; 0) Z=l0g, Y .
X+y

4. Tauer gynkmus Z = x> +3y° —xy, touxa A(L;1) u BekTOp a={-5;12}. Haiiru: a) grad z(A);

0) MPOU3BOJHYIO B TOUKE A [0 HANPABJICHUIO a.

5. BeaucianTh HeonpeIenEHHbIE HHTETPAIIBI: a) J- 6e* +8sinx +%—L2 -dx;
16—X

0) J'cos(3x+5)-dx; 8) I(2x+5)-cosxdx.
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Bomnpockl ko BTOpOii py0eskHO# aTTecTamun

. IHTerpripoBanne MpoCTEHIINX UPPAIMOHATBHBIX (DYHKITHIA.

. UaTerpupoBanue TpUroHOMETPUIECKHUX () YHKIUH.

. OnpeneneHHblii UHTETpall, OCHOBHBIE IMOHATHS U €70 CBOMCTBA.

. MeTtoab! BBIYMCIIEHHS ONPEAEICHHOrO UHTErpaa.

. [IpunosxeHus onpeneseHHoro HHTerpaa.

. HecoGcTBeHHBIN MHTErpasi NepBoro poja, €ro CBOMCTBA U BIUUCIICHUE.
. HecoOcTBeHHBIN HHTErpaia BTOPOTo pojia, Ero CBOMCTBA U BBIUMCIICHHUE.
. JIBOITHOW MHTETpaJl, OCHOBHBIE ITIOHATHSI, €r0 CBOWCTBA U BBIYUCIICHUE.

O 00 3N L & WN B

. TpoitHOM MHTErpan, OCHOBHBIE TOHATHS, €0 CBOMCTBA U BHIUUCIICHUE.

10. 3aMeHa repeMeHHBIX B KpaTHBIX HHTErpajiax.

11. KpuBonuHEHbIC HHTETPAJIBI IIEPBOTO POJIA, UX CBOMCTBA U BHIYHMCIICHHE.
12. KpuBonuHEHHBIC HHTETPAJIBI BTOPOTO POJIa, KX CBOMCTBA M BBIYHUCIICHHUE.

OO0pa3sen OnsieTa KO BTOPOM Py0esKHOM aTTecTANMHU

ax : ; 6) T sin3xcos xdx.

1+ Jx+

4 e’
2. BeIurCauTh onpeieaéHHbIe HHTErPabl: ) I (BX2 -1+ ijdx; 6) I dx _

1. BeIuMCIUTh HEONPEIEIEHHbIH HHTETpAlL: @) T

3. BeruucnuTh 1BOMHOI HHTETpal o obsnactu D, orpaHnueHHON yKa3aHHBIMU JINHUSIMH:
szydxdy, D:y=2-X, y=x, x>0.
D
4. BeruMcnuTh KpUBOJMHENHBINA HHTETpall BTOPOTo pojia I xydx+x2dy, rae L — xyra mapaGosr
L

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

Tpernit cemecTp
Bomnpocekl k nepBoil pyoexHoil aTTecTanumn

1. lucddepennmanbubie ypaBHeHUs: onpeneienue, nopsaaok Y, pemenne Y.

2. luddepennmanbHoe ypaBHEHHE 1-T0 MOpsIKa: onpeaesieHue; ooliee u YaCTHOE PeIeHHs.

3. 1Y ¢ pa3aenstomuMucs nepeMeHHbIMU: OIIpeIeIEHUE U TIOPSIOK PEIIeHus.

4. Onnoponusie 1Y 1-ro nmopsaka: onpeesieHue U NOPsI0K PelIeHusl.

5. JIuneitnbpie 1Y 1-ro mopsika: onpeneneHue 1 NopsaoK perieHus.

6. [Ipocreiimue ypaBHEHUS BTOPOTO MOPSJIKA, TOMYCKAIOIINE TTOHMKEHUE MTOPSIKA.

7. Jluneiinple OMHOPOMHBIE U HeoaHOpoaHbIe [[Y 2-ro mopsaka: TeopeMa O CTPYKType ero pe-
HICHHUS.

8. JIuneiitnblie omHOpoaHbIe JIY 2-TO mOpsiAKa ¢ TMOCTOSHHBIMH KOX(QQHUIMEHTaMH. XapaKTepH-
CTHYECKOE ypaBHEHHUE U CTPYKTYpa OOIIETO perieHus.

9. JIuneitnsle HeoaHOpoaHbIe /1Y 2-T0O MOpsiiKa ¢ MOCTOSHHBIMHU KO3((UIIMEHTaMH CO CIElH-
aJIbHOM NPAaBOU YaCThIO.

10. Yucnossle psaasl. Cymma psaa. CXoauMocCTh psia.
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11. Heo6xomumoe ycioBue cXoauMocTu psiga. OCHOBHBIE CBOMCTBA CXOISIINXCS PSJIOB.
12. locraTouHbIe TPU3HAKUA CXOJUMOCTH 3HAKOIOJIOKUTEIHHBIX PSIOB.

O0pasen OnJieTa K nepBoii py0eKHOI aTTecTaluu

1. Pemtuth nuddepeHnuanbbie ypaBHEHUS: a) C pa3AesoNMMUCS IepeMEHHBIME, 0) OTHOPOI-
HOE, B) JINHEHHOE nepBoro TnopsiKa, T) J0oMycKaollee HOHMKEHHE Hopsaaka: a) 1+Yy%=Xxyy';

6) Xy = yIn ; B) Y —-Sy=2x%71) y"—%y'=xex.

2. UccnenoBath Ha CXOMMOCTD PSIbL: @) Z \/F 0) Zgn : 6) Zalritr? 3

Bonpochbl k0 BTOpOJi py0e:kHOI aTTecTAlMU

. 3Hakouepenyromuecs psabl. [Ipusnak JIelOHMUIIa CXOMMOCTH 3HAKOYESPEAYIONINXCS PSIOB.
. [lonsitue o pynkunoHansHoM pane. CteneHnsle paasl. IHTEpBal 1 pagnyc CXOAUMOCTH.

. AuddepenurpoBanre 1 HHTETPUPOBAHKUE CTEIIEHHBIX PSJIOB.

. @opmynsl Maknopena u Telinopa. Paznoxenue GpyHKIuN B CTEIIEHHON psI.

. Knnaccudukarus coObITUI: JOCTOBEPHBIE, HEBO3MOXKHBIE, CITyYailHbIe COOBITHSL.

. Kimaccuueckoe onpesenenne BEpOSTHOCTH COOBITHS; €TO CBOMCTBA.

. AnreGpa coObITHii. Y citoBHAs BeposiTHOCTH. [Ipon3Benenne u cymMmma COOBITHIA.

. @opmyna noaHoi BepoaTHOcTH. PopMyuisl baiieca.

O© 00 NO Ol WDN B

. Cxema noBTOpPHBIX He3aBUCUMBIX ucnbiTanuil. @opmyisl bepuymnu, Jlannaca u [lyaccona.
10. Cnyyaitasie Benuunnbl: quckpeTHbsie (ICB) u nenpeprsiBasie (HCB). UuncnoBbie xapakrepu-
CTHKH CIy4alHBIX BEJMYMH.

11 bunomuansHoe pacnpenenenue JJCB.

12. ®ynkuus pacnpeneneHus 1 miIoTHOCTH BeposTtHocTelt HCB.

13. HopmansHoe pacnpezneneane HCB.

OO0pa3zen Ous1eTa KO BTOPOi py0eskHOi aTTecTauus

1)" “n

1. UccnenoBark Ha aOCONIIOTHYIO, YCIOBHYIO CXOJIMMOCTh 3HAKOUYEPEAYIOLIUICS Psilt Z( TR

r n
2. Haiitu 0651acTh CXOJMMOCTH CTENIEHHOTO psiia € X .

n=1 n!
3. B xop3uHe 4 kpacHBIX ¥ 3 CHHHX mmapa. 13 Kop3uHbI Mociie10BaTeIbHO OepyT MIaphI JI0 MOSIB-
nenusi kpacHoro. CocrtaBbTe 3akoH pactpenenenus [ICB X - uyucia u3BICYEHHBIX MIAPOB.
Haiinure M(X), D(X), o(X).
4. BeposTHOCTb HAcTyIUIeHHsI coObITHSI A B KaxaoM u3 900 He3aBUCHMBIX HCIBITAHUN paBHA
0,9. Haiitu BepoATHOCTH TOTO, UTO cOObITHE A TosiBUTCS He MeHee 801 u He 6onee 828 pas.
5. Jlan psia pacnpenenenus JJCB X:

X 2 3 6 8

D 0,1 0,2 0,3 0,4

Haiitu uncioBsie xapaktepuctuku: M(X), D(X), o(X).
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BOHpOCBI K 3K3aMEHaM C 06pa3uaMn IR3AaMECHAIIUOHHBIX Omj1eToB
IlepBblii cemecTp

TeopeaneCKne BOIIPOCHI, BLIHOCUMbI€ HA IK3aMEH

1. Onpenenurenu 2-ro u 3-ro nopsjika, UX CBOMNCTBA.

2. CucreMbl TUHEHHBIX anreOpanyeckux ypaBHenuid. [Ipasuino Kpamepa.

3. Matpuna u neiictBusi Hajg HUIMH. MaTpu4Has 3aKuch U MaTPUYHOE PEIICHHE CUCTEM ypaBHE-
HUU.

4. Metop "aycca pemeHust CHCTEM JIMHEWHBIX YPaBHEHUM.

5. OCHOBHBIE MOHATHS O BEKTOPAX, MIPOEKLUS BEKTOPA HA OCh, HAIPABJISIOIINE KOCUHYCHI.

6. CxasipHO€ IPOM3BEIEHUE BEKTOPOB, €0 CBOMCTBA U MIPUIIOKECHHUS.

7. BekTopHOE IIpOu3BEIEHNE BEKTOPOB, €TI0 CBOMCTBA U MPUIIOKEHUS.

8. CmemaHHOE TpOU3BeIeHIE BEKTOPOB, €r0 CBOWCTBA U MIPUIIOKCHHUS.

9. Ilpsimast Ha TUTOCKOCTH. PaznmuHble BUIBI ypaBHEHHI MPSIMOI HA TNIOCKOCTH.

10¥Yron Mexay npsMbIMH. Y CIIOBUS EPIICHANKYISIPHOCTH U IMAapaJUIeIbHOCTH MPSAMBIX. PaccTo-
SIHAE OT TOYKH JI0 NIPSMOM.

11. KaHoHMuecKue ypaBHEHMs KPUBBIX BTOPOTO IOPsIKA: OKPYXHOCTH, 3JUIMIICA, THIIEPOOIIbI,
napaboJIbl.

12. YpaBHeHMs IUIOCKOCTH W NPSMON B MPOCTPAHCTBE. YTOJ MEXIY HNPSIMBIMHU. YTOJI MEXIY
IIPSIMOM U INIOCKOCTBIO. TOYKa nepecedyeHus NpssMOU U MJIOCKOCTH.

13. Ilpenen GpyHKIMHU B TOUKE U Ha OECKOHEUHOCTH. OTHOCTOPOHHHE MPEIEIBI.

14. beckoneuno OosbInast 1 06CKOHEUHO Matasi GyHKIIUU U CBSI3b MEKy HUMH.

0 o0
15. OcHoBHBIE TEOpEMBI O Ipenenax. PackpbiTue HEONPEaeIeHHOCTEH BUIa 0 u | — | Ilep-
o0

BBIIl U BTOPOM 3aMe€4aTeIbHbIE IPEIEIbI.

16. CpaBHeHHE OECKOHEUHO MalbIX. JKBHBAJICHTHBIE OECKOHEYHO Majible. 3aMeHa OECKOHEYHO
MaJbIX SKBUBAJICHTHBIMU [IPU BBIYUCIEHUHN TIPEJIETIOB.

17. HenpepoiBHOCTH (hyHKIMHU B TOUKe. TOUYKM pa3pbiBa QYHKIMH U UX KIacCU(UKAIIMSL.

18. IIpousBoaHas QyHKINH, €€ TeOMETpUIECKHA 1 MexaHndeckuii cMmbIci. [IpaBuna nuddepen-
UPOBaHUS (QYHKIIUH.

19. uddepentmpoBanue crnoxxHoi (ynxiuu. [IponsBoanbie QyHKIUM, 3a1aHHBIX HESIBHO U
napaMeTpHUYecKu.

20. ITpon3BoiHbIE BBICUIMX MOPSIIKOB

21. Iuddepennman pyHKIIHA U €T0 TEOMETPUICSCKUAN CMBICIT.

22. IuddepeHnnanpl BBICIIAX MTOPSIKOB.

23. OcHOBHBIE TeOpeMHbI 0 nmuddepeHpyeMbix GyHknusx: Depma, Poms, Jlarpanxka, Komm.
24. Tlpasuia JlonwTtanst pacKphITHS HEOTIPEISICHHOCTEH.

25. Touku 9KCTpEMYyMa (byHKI_II/II/I HCO6XO,[[I/IMOC H JOCTATOYHOC YCJIOBUA CYHICCTBOBAHUS 3KC-

Tpemyma. Hanbombiiee n HauMeHblee 3Ha4eHUs GYHKLINH, TUPPEpeHIIIPyEeMOii Ha OTpe3Ke.
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26. lccnenoBanue BRIMYKJIOCTH GyHKIMK. Todku nepernda rpaduka GyHKIum.
27. AcumntoThl rpaduka GyHKINU.

28. O6mas cxema uccieoBaHus QYHKIIUN U OCTpoeHus e€ rpaduka.

Oo0pa3zen 3K3aMeHALMOHHOT0 OnJieTa

1. CkansipHOoe U BEKTOpHOE ITPOU3BEACHUS BEKTOPOB. VX onpeneneHus, CBONCTBA.

2X, — X, + X, =4,
2. Pemuts cucremy ypaBHeHHH < 3X, +2X, +2X; =1, a) meronom Kpamepa; 6) metonom I"aycca,
X, —2%X, + X, =2
B) MaTpUYHBIM METOOM.
3. Haiitu nipezensl: a) Iimﬂ 0) lim—— 2- \/; ; B) Iimw; r imﬂ,
>3 9—x° x>4 X—4 x>® 4X° 43X+ 2 x>01—C0S 2X

- 2X—3 2x+3
) lim .
X—>00 2X 5

4
4. Haiitn ipon3BoHble QYHKIMIA OJHOM epeMenHoii: a) Y = 6X° +93/x* + —-

g

6) y=(5~2)"; B) y=x"-arcsinx; ) y =~

: =3tg* x.
3x+8 oY g

Bropoii cemecTp

Teopeanecmle BOIIPOCHI, BLIHOCHMbIC HA IK3aMEH

1. dyHkuMK HECKOIBKUX NepeMeHHbIX. O0nacTh onpeaeneHus. JINHUM ypoBHsL.
2. Ilpenen v HEPEPHIBHOCTH (PYHKITUH HECKOJIBKUX MTEPEMEHHBIX.
3. YacTHbIe TPOU3BOIHBIE IEPBOTO U BTOPOT'O MOPSAKOB (DYHKIIMU ABYX MEPEMEHHBIX.
4. Ionuelii uddepeHnman 1 ero UCMoNIb30BaHUE B MPUOIMKEHHBIX BblUKMCIeHUIX. IHBapuaHT-
HOCTH (hOpMBI TTOJTHOTO Tudepenimana.
5. KacarenbHas m10cKOCTh ¥ HOpMaJb K MOBEPXHOCTH.
6. HacTHbIe IPOM3BOJIHBIE U MOJIHBIE AU (epeHIInanbl BHICIIUX MOPSAKOB.
7. HesBuble pyHKIMM U uX AuddepeHnnpoBaHme.
8. IlpousBo/gHast o0 HAaNpaBJIeHUIO. I'paueHT.
9. DkcTpeMyM (QYHKIHH ABYX NepeMeHHBIX. HeoOX0uMBbIe 1 JOCTATOYHBIE YCIIOBHSI CYIIECTBO-
BaHUs IKCTpEMyMa.
10. IMonsTHe TIepBooOpa3Hoii. HeonpenenéHHbIN HHTErpal ¥ ero cBoiicTBa. Tabmuia Heonpene-
JIEHHBIX UHTETPAJIOB.
11. OcHOBHBIE METO/IbI UHTETPUPOBAHUS: HETIOCPEACTBEHHOE HHTEIPUPOBaHKE, METO]I MHTETPU-
pOBaHUs MOABEICHUEM 0] 3HaK TuddepeHInana, MeTo ] 3aMEeHbI TepeMeHHON
12. aTerpupoBaHue Mo 4acTsAM B HEONPEAEIEHHOM HHTETpaje.
13. Tumnsl npocTeMx Apodei n X UHTErpPUPOBAHHE.
14. UnTerpupoBanue pallMoOHAIbHBIX IpO0ei METOI0M pa3fiosKeHUs Ha IpocTeiiue Apoou.
15. UaTerpupoBanue mpoCTEHITUX HPPAITMOHATBHBIX ()YHKITHA.
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16. MaTerpupoBaHue TPUTOHOMETPUUECKHUX (DYHKITHIA.

17. OnpeneneHHbIi HHTETPaAl, OCHOBHBIE OHITHUS U €r0 CBOMCTBA.

18. MeTobl BEIUMCIIEHUS ONPEeIEHHOTO HHTErpaa.

19. IlpunoxeHus onpeneieHHOr0 HHTErpaa.

20. HecoOcTBEeHHBIN MHTETPAJ IIEPBOTO PO, €r0 CBOMCTBA U BEIYHUCIICHHE.
21. HecoOcTBEeHHBII HHTErpajia BTOPOrO POjia, €ro CBONCTBA U BHIYHCIICHHE.
22. JIBoitHOM MHTETpal, OCHOBHBIE MTOHSTHS, €r0 CBOICTBA U BHIYHUCIICHHE.
23. TpoiiHo# MHTETpas, OCHOBHBIC TIOHSTHS, €T0 CBOMCTBA M BBIYUCIICHHUE.
24. 3ameHa epeMEHHBIX B KPAaTHBIX HHTETpaJiax.

25. KpuBonuHelHbIe HHTErpaJIbl IEPBOTO POJIa, UX CBOMCTBA U BBIYHCIICHHE.
26. KpuBonuHelHbIe HHTETPAJIbl BTOPOTO POJia, UX CBOMCTBA U BHIYHCIICHHUE.

Oo0pa3zen 3k3aMeHAMOHHOT0 OnJIeTa

1. CDYHKI_[I/II/I HCCKOJIbKUX IICPECMCHHBIX. Oo0mnacTe OIIpCACIICHUA. JIuauu YPOBHH.

o X
2. HaiiTu Bce yacTHBIE IPONU3BOHBIE BTOPOTO Mopsiaka GyHKmu: a) Zz=———; 6) z=1log, y .
X+

3. Jansr dyskmms z = X +3y° —xy, Touka A(L1) u Bextop a={-5;12}. Haiitu: a) grad z(A);

0) IPOU3BOJIHYIO B TOUKE A MO HAIPABICHUIO a.

4. BeIYHCIUTD HGOHpe,Z[CJIéHHLIC HUHTCIpaJibl:

a) I 6ex+85inx+§—ﬁ dx;  6) _[cos(3x+5)-dx; 8) j(2x+5)-cosxdx.

4 I
5. Beraucnuth onpeaenéHHbIe HHTETPANbL: @) J. (?;X2 -1+ ijdx; 0) J.%,
) Vx X

Tpernit cemecTp
Teopernyeckue BONPOChl, BLIHOCUMbIE HA IK3aAMEH

1. lucddepenumanbubie ypaBHeHUS: onpenenaeHue, nopsaaok Y, pemenne Y.

2. lnddepennmansHoe ypaBHEHHE 1-T0 MOpsIKa: onpeaesneHne; oomee u YaCTHOE PEIIeHHs.

3. 1Y ¢ pa3aenstomuMucs nepeMeHHbIMU: OIIpeIeIEHUE U TIOPSII0K PEeIIeHus.

4. Onnoponusle 1Y 1-ro nmopsaka: onpeesieHue U NOPsII0K PeIeHus.

5. JIuneitnpie 1Y 1-ro mopsizka: onpenieneHne 1 Nopsao0K petieHusl.

6. IIpocreiimue ypaBHEHUS BTOPOTO MOPSAIKA, TOMyCKAIOIIUe TTOHMKEHUE TTOPSIKA.

7. Jlunelinple OMHOPOMHBIE U HeogHOpoaHbIe /Y 2-ro mopsmka: TeopeMa O CTPYKType €ro pe-
HICHHUS.

8. JIuneiitnpie omHOpOoaHBIE JIY 2-TO MOpsiAKa ¢ TMOCTOSHHBIMH KOd(duuueHTamMu. XapaKkTepH-
CTHYECKOE ypaBHEHHUE U CTPYKTYpa OOIIETO perieHus.

9. JIuneitnsle HeoaHOpoaHBIE /Y 2-TO mopsiika ¢ MOCTOSIHHBIMH KO3((UIIMEHTaMH CO CHElH-
aJIbHOM NPAaBOU YaCThIO.

10. Yucnossle psasl. Cymma psiga. CXoAUMOCTh psfa.

11. Heo6xonumoe ycioBue cXoauMocTH psia. OCHOBHBIE CBOMCTBA CXOISIIUXCS PSJIOB.
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12. loctaTouHble MPU3HAKU CXOJUMOCTH 3HAKOMOJIOKUTEIbHBIX PSAIOB.

13. 3nakouepenyrommecs psasl. [IpusHak JIelOHUIIA CXOIMMOCTH 3HAKOUEPEYIOIIUXCS PSIOB.
14. TlonsTue o pyHKmoHaNbHOM psie. CtenenHbie psabl. IHTEpBal U paguyc CXOIUMOCTH.
15. lucddepenumpoBanmie 1 HHTErPUPOBAHUE CTETIEHHBIX PSIOB.

16. ®opmynel Maknopena u Teiinopa. Paznoxenne QyHKINN B CTEICHHON PSII.

17. Knaccudukanus coOBITHI: TOCTOBEPHBIE, HEBO3MOXKHbBIC, CITy4yalHbIE COOBITHSI.

18. Kitaccuueckoe omnpezeneHne BepOsSTHOCTUA COOBITHSI; €T0 CBOMCTBA.

19. Anre6pa coObITHiA. Y c0BHas BEpOSITHOCTD. [IponsBeieHre 1 cyMMa COOBITHA.

20. ®opmyita nmonHOM BepositTHocTH. Dopmyibl baiieca.

21. Cxema MOBTOPHBIX HE3aBUCUMBIX HctibiTaHuit. @opmyiel bepaysu, Jlannaca u [Tyaccona.
22. Cnydaiinbie BennuuHbl: quckperHsie ({CB) u nenpepriBabie (HCB). UncnoBbie xapakrepu-
CTHKH CIY4alHBIX BEJUYMH.

23 bunomwuansHoe pacnpenenenue JJCB.

24. OyHKIuMs pacnpeaeneHus 1 MIoTHOCTh BepositHocTeit HCB.

25. HopmanbsHoe pacnpenenecaue HCB.

Oo0pa3zen 3k3aMeHAIMOHHOT0 OnJIeTa

=

Huddepennnanpable ypaBHEHHS: onpeaeneHue, nopsaaok 1Y, pemenune Y.
2. Pemuts muddepeHIManbHble YpaBHEHUS: a) C pa3JIesIONIMMUCT epeMEeHHbIMH, 0) OJIHO-
pOIHOE, B) JIMHEHHOE TIEPBOTO IMOPSIKA, T') B MOJHBIX IudepeHuanax, 1) J0mycKaiee

IIOHWKEHHE mopsamka: a)  1+y2=Xyy'; 6) Xy =y In% ; B) y’—%y =2x°;

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

00

o o
3. MHccrnenoBath Ha CXOAUMOCTD CIICAYIONIUE PSIIbL @) Z% ;D) Zn—nl ;8) Zarctgzn ;
Nn+1 “~3 “~ 1+n
o (_1)n—ln
2 Z; 2n+l
4. B xop3une 6 6enbix u 4 uépHbIX mapa. Haynauy 6epyt 3 mapa. CocTaBUTh 3aKOH pactpe-
JIeNIeHUs CITy4aifHON BEMMUMHBI X=M — yncia OeNbIX MapoB B ATON BEIOOPKE.
5. BeposTHOCTb HACTyIJIeHUS cOOBITUS A B KaxkaoM u3 900 He3aBUCHMBIX UCIBITAHUN paBHA
0,9. Haiitu BepoATHOCTH TOTO, uTO cOObITHE A TosiBUTCS He MeHee 801 u He 6onee 8§28 pas.

7.3. Texkymuii KOHTPOJIb
O0pa3ubl KOHTPOJIBHBIX PadoT

1-it cemecTp

1) lansl Touku ¢ koopaunatamu A(3;2;- 3), B(5L- 1), C(L- 2;1). Haittu P A.

2) Haiitu 00BEM TpeyrosbHOM MNUPaMUABI, MOCTPOCHHOH Ha BEKTOpax :':1: &4;- 3,
b= (2:2- 2), c= (3:2:1).

3) UzBectHbl koopauHathl Tpeyronbuka ABC A(3;2), B(- 4;- 1), C(4;4) . Haiitu: a) ypaBHe-

HUS: BCEX CTOPOH TPEYTOJIbHUKA, BBICOTHI TPEYroJbHUKA, MEIWAHbl, OUCCEKTPUCH U MPIMOIA,
IPOXOJALIEH Yepe3 BEPIIMHY TPEyroJbHUKA MMapajlIeIbHO IMPOTUBOJIEXKALIEH CTOpPOHE; 0) pac-
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CTOSIHME OT BEPILUHBI 10 IPOTUBOJIEXKAILEH CTOPOHBI; B) YrOJI B TPEYTOJIbHUKE (IIpU BEPILHHE
B).
4) TIlpuBecTH K  KAaHOHMYECKOMY BHJY  YpaBHCHHE  KpUBOM  2-r0  TOpsIKa

X*+ 4y?*- 2x- 56y+ 181= 0 u caenaTh cXeMaTHUECKHIl YEPTEK.
5

5) Haiitu npou3BoHbIC JaHHBIX QYHKIHN: a) Y = %; 0) y=1In (X- V1- %2 )
X- X

2-if cemecTp

X*- 4y
3x+ y?'
2) Haiitu npousBogayto GpyHkimu U= X’y + y°z® B Touke P(1;-1;3) mo HampaBIeHHIO OT 3TOM

y

1) HaiiTi yacTHbIC IPOM3BOIHBIC 1-T0 MOpsiaka GyHKIui: 1)z = 2) Z= arccos—.
X

toukH K Touke P,(5;2;1).
p
, ]

dx . 6) dx B) 3xdx
2x+ 3~ T1+$/x+1 Tx+4

2
3) Haiftu unrerpanst a) ; T)r (3X+ 2)cosxdx;
0

3-ii cemecTp
1) Haiitu pemennus JIV: a) xy§- yy= x%e*; 6) yy¥+ y¥ = 1.

T 3 T 3n
2) I/ICCJ'IeI[OBaTb YHCIOBBIC PAABI HA CXOAUMOCTD: a) c ; ) C —
n1(3)' e (n+ 1)
1 2N+ 1
3) I/ICCJ'IeI[OBaTb Ha yCJIOBHYIO, 3.6COJ'IIOTHYIO CXOOAUMOCTH: e ( ) ( 1)
n=1 nin-+

4) Haiitn 0651acTh CXOJMMOCTH CTENIEHHOTO PSAJIA: e %{ gj K"
5) BeposTHOCTh HACTYIUIEHHS COOBITHSA A B KakaIoM u3 900 HE3aBUCHMBIX HCIIBITAHUN paBHA

0,9. Haiitu BepoATHOCTH TOTO, uTO cOObITHE A TosiBUTCS He MeHee 801 u He 6onee 828 pas.
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7.4. Onucanue nokasareseil H KPpUTepHeB OLCHUBAHNSA KOMIIETCHIMH Ha Pa3JIMYHBIX 3Ta-
nax ux popMHpPOBaHNS, ONUCAHHE IKAJIbI OLlCHUBAHUS

Tabmuma 7
Kputepuu oneHuBaHus pe3yjbTaToB 00y4eHUs "

anMeHoBa-
Ilnanupyemsle pe- MeHee 41 41-60 6an- 61-80 Gax- | 81-100 Ga- | nue onenou-
3yJbTATBI 0CBOCHHUA | 6a/L10B (He- | J10B (ya0-

JIOB JIOB HOI0 cpeji-
KOMIIeTEeHI[UH YI0BJIETBO- | BJIE€TBOPH- (xopouo) (oTmumo) | cTBa
PHUTENIbHO) | TEJIbHO)

OIIK-1. CnocobeH aHamM3UpOBaTh 3a7aud MPo(ecCHOHATBHON JeATEILHOCTH Ha OCHOBE TOJIO-

X(CHHﬁ, 3aKOHOB U METOI0B B 0071aCTH €CTECTBEHHBIX HAaYK U MAaTCMAaTHUKH

OIIK-2. Cnioco6en hopMynrpoBath 3aauu Npo(ecCHOHaNbHOM NesTeNbHOCTH Ha OCHOBE 3HA-
HHI, TPO(UIIBHBIX pa3/ielIoB MATEMAaTHYECKUX U €CTECTBEHHOHAYYHBIX JIMCIMIUIMH (MOTyIIeit)

3HaeT MOJIOKCHUS,

3aKOHBI M METOJIbLI B

00JIaCTH  €CTECTBCH-

HBIX HAYK U Marema- Cdopmmupo- Cdopmupo-

BaHHBIE, HO

THKH, CII0cOObI (op- | dparmen- ’ BaHHBIE
Henonuble | copepxarue

MYIMPOBAHUA  3a7ad | TapHbIe 3HA- | OTIENBHbIE CHCTEMATH-

Ha OCHOBE Mpoduib- | HUA 1poBems! YECKHUE

HBIX pa3lejoB Mare- SHAHUS 3HaHUA

MaTHYECKHX H ecCTe-

CTBEHHOHAYYHBIX

JACIIMIUIMH

Ymeer  IpUMEHATH

[MOJIOKEHUS, 3aKOHBI

U METOJBI €CTECTBEH-

HBIX HayK M MareMa-

THKHA JUIA  pelleHus Ymenus

pOeCCHOHANBHBIX Yactmunsre | Herommpie | | o iore 0- Copmmpo-

337184, HMCHONb30BATE | yyvienys yMeHHUs ITyCKarOTCA | BAHHBIC

MaTeMaTU4ecKue Me- HEOOJIbIINE | YMEHHS

TOABI B NPHKIAIHBIX OIIHOKH

3amavyax mnpodeccuo-

HAJIbHOH JIeSTENLHO-

CTH

Biaageer HaBbIKaMHu

HCIIOJIB30BAHUS  II0-

JIOKCHUM, 3aKOHOB H

METOIOB €CTECTBEH- B cucrema- VenemHoe i

HBIX HAYK 1 MATEMA- | Uaeryupoe | 1CCMCTOMA- | THYECKOM | o o

THKH JUIS POUICHUS | oo o THYECKOE MpUMEHEHMH| | pu-

podecCHOHANBHBIX vapeany | PPAMCHEHHE | HABBIKOB MeHEHIe

3a7a4, [PUMEHEHHs HaBBIKOB JIONyCKAIOT- | -

MAaTCMAaTHYCCKUX MC-
TOOOB MIJid PEHICHUSA
MPUKIIAAHBIX 3aJ1a4

sl IPOOEITBI

Kommexr 3a-
aHWU 1
KOHTPOJIBHBIX
pabort, Bapu-
aHTHI 3aJaHUN
JIJIS. CaMOCTO-
ATEIILHOM pa-
00TBbI, BOIIPO-
CBI 110 TEMaM /
paszaenam
JMCITUTIMHBI
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8. OcobGenHocTH peau3alui JTUCHUIIMHBI AJI HHBAJU/IO0B M JIMI C OrPAHUICHHBIMHA
BO3MOKHOCTAMMU 3/10POBbSI

JI1st OCyILIEeCTBIICHUs IIPOLIEAYP TEKYLIEro KOHTPOJISA YCIIEBAEMOCTH U IIPOMEXKYTOUYHOMN
aTTecTanuy OOYdYarOMIMXCsl CO3JaHbl (POHBI OIIEHOYHBIX CPEACTB, aJalTUPOBAHHbIC JUIsI HHBA-
JIUJOB U JIUL C OTPAHUYECHHBIMUA BO3MOXXHOCTSMHU 310POBbS U IO3BOJISIOIIME OLIEHUTD JTOCTUXKE-
HHUE MU 3aIUIaHUPOBaHHBIX B OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMe pe3ysibTaToB 00yUeHUs U
YPOBEHb C(POPMHUPOBAHHOCTU BCEX KOMIIETEHIIMH, 3asBICHHBIX B 00pa30BaTeIbHOM MIpOrpamMMme.
®opma npoBeACHUS TEKYyIIEH aTTeCTalMy AJI CTyJCHTOB-MHBAJIWJIOB yCTaHABIMBAETCS C yde-
TOM MHAWBUIYAJIBHBIX NCUXO(U3UYECKHX 0COOEHHOCTEH (YCTHO, MMCBMEHHO Ha Oymare, MUCh-
MEHHO Ha KOMIIbIOTEpe, B (popMe TecTupoBanus u T.11.). IIpu TectupoBanuu 11 ciaboBUASILINX
CTYACHTOB UCIIOJIB3YIOTCS (DOH/IBI OLIEHOYHBIX CPEACTB C YKPYIMHEHHBIM mipudpToM. Ha sx3amen
IPUTJIAIIACTCS] COMPOBOXKAAIOUINMA, KOTOPBIA 00eCcTIeYrBaET TEXHUYECKOE COMPOBOXKICHHE CTY-
neHTy. IIpu HeoOX0IMMOCTH CTYIEHTY-UHBAIUAY MIPEIOCTABIIAETCS JOMOIHUTEIBLHOE BpeMs AJis
IOJArOTOBKM OTBETa Ha 3K3aMeHe (wiu 3auere). O0ydaromuecss ¢ OrpaHUYeHHBIMU BO3MOKHO-
CTSIMM 3/10pOBbSl M OOy4Yaroluecs MHBAIM]bI 00ECIEUNBAIOTCS MEUATHBIMU M 3JIEKTPOHHBIMU
o0pa3oBaTeIbHBIMU pecypcaMu (IIporpamMMsbl, yuyeOHble TOCOOuUs JUIsl CaMOCTOSATENILHOM pabOoThI
U T.71.) B pOpMax, aJanTUPOBAHHBIX K OTPAHUYEHUSAM UX 340POBbS U BOCHPUATHS HH(OPMALIUU:

1) JUISl UHBAJIUOB U JIUL C OTPAHUYEHHBIMU BO3MOKHOCTSAMHU 310POBbsI 10 3PEHUIO:

- AJS cjenbIX: 3aaHus JUIsl BBHIIOJHEHUS HA TPAKTHYECKUX 3aHATHUSX OPOPMIISIOTCS
penbedHO-TOYeUHbIM MIpH(TOM bBpaiing, 1m0 3a4uTHIBAIOTCS ACCHCTEHTOM; IHCHhMEHHBIC
3aJaHusl  BBINIOJHSIOTCA Ha Oymare penbedHo-TodueynbiM mpudrom  bBpaitng  mubo
HA/IMKTOBBIBAIOTCS] ACCUCTEHTY; 00YYaroIUMCs I BBIIIOJHEHUS 3aJjaHus NP HEOOXO0JUMOCTH
NPEOCTABIIAETCS KOMIUIEKT MUCbMEHHBIX MPUHAIICKHOCTEN M Oymara jajisi mucbMa penbedHo-
TOYEYHBIM HIpudTOM bpaiins;

- A8 caadoBUAAIIMX: 00eCrieynBaeTCss WHANBUIYAIbHOE PABHOMEPHOE OCBEIICHHE HE
meree 300 mrokc; oOydaromuMcsl s BBIIOJIHEHUS 3aJaHus 1OpU  HEOOXOIUMOCTH
MIPEIOCTABIISETCS YBEIINUMBAIOLIEE YCTPOHCTBO; BO3MOYKHO TAK)KE MCIIOJIb30BaHNE COOCTBEHHBIX
YBEJIMYUBAIOLIUX YCTPOICTB; 3aJaHUs JJIsl BBIIOJHEHUS 3aJaHUi 0(OPMIISIOTCS YBEINYEHHBIM
mpudrom;

2) JUISl THBAJIUOB U JIUL C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/J0POBbsSI IO CJIYXY:

- AJIS TJIYXMX H cJIa00cabIamux: o0ecreuynBaeTcs Haluyhe 3BYKOYCHIIMBAIOLIEH ar-
napaTypbl KOJUIEKTUBHOTO MOJIb30BaHMSI, P HEOOXOIUMOCTH 00yUarOIUMCS MTPEIOCTaBISAETCS
3BYKOYCHJIMBAIOLIAs almaparypa WHIMBUAYAJIbHOTO IIOJIb30BAaHUSA;, IPEIOCTABISAIOTCS YCIYyTH
CYpIONIEpEBOIUMKA;

- IJISl CJIENOTJIYXMX JIOITyCKAeTCs MPUCYTCTBUE aCCUCTEHTA, OKA3bIBAOIIETO YCIYTH TH-
docypaonepeBoIUrKa (IOMUMO TPeOOBaHUM, BBIMOJIHIEMbBIX COOTBETCTBEHHO JUISI CIENBIX U
TIIyXUX);

3) JUTSL JIAL C TSDKEJIBIMU HApYIICHUSMU PeYH, IIYXHX, CJIa0OCTBIIAIIMNX JEKIUU U
CEeMMHapBbI, IPOBOIUMBIE B YCTHOH (opMe, MPOBOJATCS B MUCBMEHHOW (hopMe;

4) JUIsl UHBAJIUAOB U JIUL C OTPAHUYEHHBIMU BO3MOXKHOCTSMH 30POBbs, HMEIOLINX
HApyLIeHHUs ONOPHO-IBUIATEJIbHOI0 annapara:

- JUIs JIUL C HApyLIEHUAMH OIIOPHO-ABUTATEJILHOIO alapara, HapyILICHUsIMU IBUTATEllb-
HBIX (QYHKIUI BEpXHUX KOHEYHOCTEM WMJIM OTCYTCTBHEM BEPXHHUX KOHEUHOCTEW: MUChbMEHHbBIE
3aJJaHHs HAJUKTOBBIBAIOTCS ACCHCTEHTY; BBINOJIHEHUE 3a7aHUM (T€CTOB, KOHTPOJBHBIX padoT),
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MIPOBOJIUMBIE B MHUCHMEHHOHN (hopMe, MPOBOAATCS B YCTHOH (popme myTem ompoca, Oecenbl ¢

00yJaroumMcs.

10.

11.

12.

9. YueOHO-MeTOAHYeCKOe U MH(OPMAITMOHHOE 00ecneyeHre JUCHMIITTHHBI
9.1. JIutepatypa

bepmant A. @., Apamanosuu U. I'. KpaTkuii kypc matemarnueckoro asanusa. — CII0.: 13-
naTenbcTBO «Jlaany, 2005.

Haunxo I1. E., ITonoB A. I'., KoxkeBauukoBa T. fI. Beiciias MaTemMaTuka B ynpaXHEHUSIX U 3a-
nadax: Yueb. mocodue s By3oB. — M.: OO0 «MznarensctBo ACT»: OO0, 2000. «131a-
TeIbCTBO «Mup u obpazoBanue», 2014.

Harancon, W.I1. KpaTkuii Kypc BbICIIEH MaTeMaTUKHU [ DJIEKTPOHHBIN pecypc]: yueOHoe mo-
coobue. — OmnekrtpoH. gan. — CII6.: Jlamp, 2009. — 728 c. — Pexum pocryma:
http://e.lanbook.com/books/element.php?pll_id=283.

[Terpymko, .M. Kypc Bbicuieli maTematuku. BBenenue B matremaruyeckuid ananus. Jud-
¢bepennmanbHoe ucuucieHue. JIeKuun 1 nmpakTuKyM [ DIEKTPOHHBINH pecypc]: yueOHoe Tmo-
cobue. — OnektpoH. gan. — CII6.: Jlanp, 2009. — 288 c. — Pexum poctyma:
http://e.lanbook.com/books/element.php?pll_id=302.

[Terpymko, .M. Kypc Bbicmieli maremMatuku. MHTErpaibHoe ucuucieHne. OyHKIUU He-
CKOJIbKUX TiepeMeHHbIX. [(uddepennunansupie ypaBHeHus. Jlekiuu U mpakTUKyM [Diek-
TPOHHBIN pecypc] : yuebHoe mocobue. — Dnektpon. gan. — CII6.: Jlans, 2008. — 606 c.
— Pexxum pocryna: http://e.lanbook.com/books/element.php?pll id=306.

[Tucemennsiit [. T. Koncnekt nekuuii no Beiciieid marematuke. [lomueiii kypc. — M.: Beic-
mras mkoia, 2013.

CanpnoB A. A. Kpatkuii Kypc BbICIIed MaTeMaTHKH, TOM. 1, Tom 2. — ['po3Hsiit, 2014.
baraesa M. T. COopHUK 33124 10 JUHEHHOW M BEKTOPHOM anreOpe U aHaJIUTUYECKON reo-
metpun.— ['posznsiii, UIIL I'THU, 2007.

Abnynxamunos C. C., Acxabos C. H., berunrupues M. A., Cumonenko P. A. Kparkuii
KypC TE€OpUHU BEPOSTHOCTEH M MAaTeMaTHYECKOW CTaTHUCTUKH: TE€OPHUs, NMPUMEPHI, TUIIOBBIE
pacuérbl. YueOHoOe 1mocobue Ui CTYyJEeHTOB TEXHHYECKUX By30B. —PocToB-Ha-/lony: OO0
«/Inamazony», 2001.

CaunoB A. A. KpatHble, KpUBOJIMHEHHBIE U IOBEPXHOCTHBIE HHTETpajibl. YuebHoe nocodue
o u3y4yeHuro pasznaena. — ['posusiit, UIIL IT'THU, 2010.

CannoB A. A. Breicmias maremaruka. YuciaoBble M (QYHKIMOHANbHbIE psAbl. YueOHO-
MeTOAMYECKOe TTocoOue 1Mo u3ydeHuto pasznaena. — ['posnsiit, UL TTHTY, 2013.

Hanaesa JI. III., Cocnambekona JI. C. CoopHuk 3aau. uddepennmanpable ypaBHEHUS. —
I'posusrit, UL I'THU, 2010.

9.2. Meroanyeckue yKazanusi 17151 00y4aIOIIMXCS M0 0CBOEHUIO TUCIMILIMHBI (CM. MPUJIOKEHHE)

3a xadenpoit «Bbicmias u npukiazHas MaTeMaTHKa» B IVIaBHOM y4eOHOM Kopmyce 3a-

KpEIUIeHbI JIEKIMOHHAs ayauTopus Ne 1-16, aynuropuu 11 NpoBeAEHUS TPAKTUYECKUX 3aHATUN
NeNe 2-12, 2-27, 2-29, 2-31, 2-33, 2-35, 3-43, GOJBIIMHCTBO U3 KOTOPHIX OCHAIIIEHO TaOIUIIaMH,

rpaguYecKuM MaTepruaIoM, YepTexKaMu T10 JTMHEHHOM anredpe, eMeHTaM BEKTOPHOU anreOpsl,

AHAJTUTUYECKOU TeoMeTpHH, AuddepeHnnanbHOMy HCUUCICHUIO (QYHKIUI OHOM NepeMeHHOH,
UHTErpalbHOMY HcuHcaeHuo. B aynutopun 3-10 pa3merieH komnbsroTepHbli kitacc. Ha kaden-

PC UMCIOTCA UHTCPAKTUBHAA JOCKA U IIPOCKTOP.
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http://e.lanbook.com/books/element.php?pl1_id=283
http://e.lanbook.com/books/element.php?pl1_id=302
http://e.lanbook.com/books/element.php?pl1_id=306

MeToauueckune YKazanud 1o OCBOCHUIO TUCHUIIJIMHbI «MaTemaTuka

1. MeToauuyecKue YKa3aHusa AJsd oﬁyqaloumxca o NJIAHUPOBAHUKO U OpraHM3anuun
BPEMEHH, HGOGX()}II/IMOFO AJIA OCBOCHUSA TUCHUIIJIUHBI

N3yueHrne peKOMEHAYEeTCs HayaTh ¢ O3HAKOMIJICHHUS ¢ pabodeld mporpaMMol AMCUUILINHBL,
€e CTPYKTYpOW M coaep)KaHueM paszenoB (MoAysei), GOHIOM OLEHOYHBIX CPEICTB, O3HAKO-
MUTbCS ¢ Y4€OHO-METOAMYECKMM U UHPOPMALIMOHHBIM 00€CIIEYEHUEM UCLIUIINHBI.

Jucuumimza «MaTeMaTuka» COCTOUT U3 CBSI3aHHBIX MEXAY CO00I0 TeM, 00eCIeunBarOINX
II0CJIEI0BATEIbHOE U3YUEHUE MaTepuana.

OOyuenue no qucHumiIMHe «MaTeMaTHKa» OCYIIECTBIISIETCS B clIeyromux Gopmax:

1. Ayautopssle 3aHATUS (JIEKLIMU, IPAKTUUECKUE).

2. CamocTosTenpHas paboTa cTyneHTa (MOArOTOBKA K JICKIUSAM, MPAKTHYECKUM 3aHITHUSM,
TECTaM M MHBIM (hOpMaM MHUCHBMEHHBIX Pa0dOT, MHAUBUAYaJIbHAsT KOHCYJIBTALUS C MPEToIaBaTe-
nem).

3. NuTepaktuBHbIe (OPMBI IPOBEICHUS 3aHATUN (KOJUIOKBUYM, JICKIIHS U Ipyrue GOpMbI).

YuebHblil MaTepuan CTPYKTYpUPOBAH U U3yYEHHE AUCLUILIUHBI IPOU3BOIUTCS B TEMaTHYe-
CKOM mocienoBaTeabHOCTH. Kax/1oMy NpakTHUYECKOMY 3aHSATHIO MU CaMOCTOSATEIbHOMY M3yde-
HUIO MaTepuaa MpealecTBYeT JIEKLIUs 1Mo JaHHOH Teme. OOyuaronyecs caMOCTOSITENbHO MPO-
BOJIAT MIPEBAPUTENILHYIO TIOATOTOBKY K 3aHSATHIO, IPUHUMAIOT aKTUBHOE M TBOPYECKOE y4acTHE
B 00CY)KICHUU TEOPETUUYECKHUX BOIIPOCOB, paz0dope MpoOIEMHBIX CUTYalluid U TOMCKOB MyTEH MX
pemeHusi. MHorue mpoOieMbl, W3yd4aeMble B Kypce, HOCAT IHCKYCCHOHHBIA XapakTep, 4To
IperoiaracT MHTEPaKTUBHBIN XapaKkTep MPOBEICHNS 3aHATHI Ha KOHKPETHBIX TPUMeEpax.

Onucanue nocieaoBaTeNbHOCTH IeHCTBUI 00yJaroIerocs:

[Tpu n3ydeHuu Kypca ciieyeT BHUMATEIbHO CIyIIaTh U KOHCIIEKTHPOBATh MaTepuall, usJa-
raeMblii Ha ayAMTOPHBIX 3aHATHUAX. /|11 ero MoHMMaHUs ¥ KaueCTBEHHOI'O YCBOEHHUS pPEKOMEH-
JyeTcsl caeyroas Mocie0BaTeIbHOCTh AEHCTBHIA:

1. Mlocne okoHYaHUST YUeOHBIX 3aHATHH JUIS 3aKPEIJICHHUs MaTepuaia MpoCMOTPETh U 00-
JymMaTh TEKCT JIEKIIMU, TIPOCIYIIAaHHOW CETOIHs, pa3o0paTh paccMoTpeHHbIe nmpumMepsl (10 - 15

2. Ilpy MoATOTOBKE K JIEKIMH CIEAYIOUIETO HS MOBTOPUTH TEKCT MPEABLAYIIEH JEKIUH,
HOJyMaTh O TOM, Kakasi MoxeT ObITh creayromas tema (5 - 10 MunyT).

3. B TeueHue Henenu BeIOpaTh BpeMs Ui pabOTHI ¢ uTepaTrypoi B Oubianoreke (mo 1 ya-
cy).

4. Ilpu MOArOTOBKE K MPAKTHMYECKOMY 3aHSATHIO IMOBTOPUTH OCHOBHBIE MOHSATHS IO TEMeE,
U3YYUTh MpUMeEpHI. Pelias KOHKPETHYIO CUTYaluIo, - MPEIBAPUTEIBHO MOHATh, KAKOW TEOpeTH-
YEeCKHil MaTepuall Hy)KHO UCIIOIh30BaTh. HaMeTnTh T1aH perieHus, monpodoBaTh Ha €ro OCHOBE
pemnTh 1 - 2 MpakTUYeCKUe CUTYalllH.

2. MeTtoauueckne yKka3anus no padore o0y4arouuxcsi Bo BpeMsi poBedeHUsl JeKIHii.

Jlexum garot O6yanOIHHMCﬂ CUCTCMATU3UPOBAHHBIC 3HAHHUA MO0 JUCHUIINIMHEC, KOHIUCHTPH-
PYIOT X BHUMAHHUC Ha HanOOoJIee CI0KHBIX M BAXKHBIX BOIIpoOcCax. Jlexun O0OBIUHO M3JIaraloTCs B
TPAAUIIMOHHOM HUJIK B HpO6JICMHOM CTHIIC. I[.HSI CTYACHTOB B OOJIBIIIMHCTBE CJIy4acB B HpO6HCM-
HOM CTHUIIC. HpO6J’ICMHBII71 CTUJIb MO3BOJCT CTUMYJIUPOBATL AKTUBHYIO IMO3HABATCIIBHYIO OCA-
TCIBbHOCTb 06yqa101u14xc;1 U UX UHTCPCC K NUCHUIUINHE, (I)OpMI/IpOBaTL TBOPYCCKOC MBIIJICHHUC,
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npulerarb K MPOTUBONOCTABICHUSIM U CPaBHEHUSIM, Je1aTh 0000IeHNs, aKTUBU3UPOBATh BHU-
MaHHe 00yYaroIUXCs TyTeM MMOCTAHOBKU MPOOJIEMHBIX BOIIPOCOB, MOOIIPSTH JUCKYCCHIO.

Bo Bpems NeKIIMOHHBIX 3aHATUI PEKOMEHYETCSl BECTU KOHCIIEKTUPOBaHUE Y4eOHOTro MaTe-
puana, oOpamare BHUMaHUe Ha (OPMYIMPOBKH M KATETOPHUHU, PACKPBHIBAIOIIUE CYTh TOTO WU
MHOTO SIBJIEHUS, W IIPOLIECCOB, BBIBOJIbI U ITPAKTUYECKHE PEKOMEHIALINH.

KoHcnekT nekuuu sydine noapasieisaTh Ha MYyHKTHI, COO01asi KPACHYIO CTPOKY. DTOMY B
00JbIION cTeneHn OyAyT crnocoOCTBOBATH BOMPOCHI IUIaHA JICKLIUH, IPEAJIOKEHHbIE MPEno/iaBa-
tensim. Crenyer oOpaiaTh BHUMAaHHUE Ha aKIEHTHI, BBIBOJIbI, KOTOPbHIE JEJIaeT MpernojjaBaTelib,
oTMeuas Hanbosiee BaKHbIE MOMEHTHI B JICKLIHOHHOM MaTepuaje 3aMEYaHHsIMH «BaXKHOY, «XO-
pOILIO 3allOMHUTH» U T.I. MOXKHO JI€7aTh 3TO M C IIOMOIIBIO Pa3HOLBETHBIX MAPKEPOB WUIIU PY-
4eK, 0AUYEPKUBas TEPMUHBI U OIIPE/ICTICHHUS.

LlenecooOpa3Ho pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpaIleHUl, abOpeBuaTyp U CUMBO-
noB. OgHAKO TIpH JaJIbHEHIIeH paboTe ¢ KOHCIIEKTOM CHMBOJIBI JIYYINE 3aMEHUTh OOBIYHBIMU
CJIOBaMU JJIs1 OBICTPOTO 3pPUTEIILHOTO BOCTIPUSATHS TEKCTA.

Paboras Hajm KOHCHEKTOM JIEKIIM, HEOOXOIMMO HCIONb30BaTh JUTEPATYPy, KOTOPYIO pe-
KOMEH/IOBaJ MpemnojaBarenb. IMEHHO Takas cepbe3Has, KpOmoTiHBas paboTa ¢ JEKIHOHHBIM
MaTepraIoM MO3BOJIUT TITyOOKO OBJIA/IETh TEOPETUUECKUM MaTEPUATIOM.

TemaTuka ek 1aetcst B paboveil mporpaMMe TUCIUILTAHEIL.

3. MeTtoanuecKkue YKazaHust Oﬁy‘lalOIlH/lMCﬂ IO MMOATOTOBKE K NPAKTUYC€CKUM 3aHATUAM

Ha mpaktuueckux 3aHSATHSX MPUBETCTBYETCS aKTHBHOE Y4acTHE B OOCYXKJIEHUM KOHKPET-
HBIX CHUTYaIllUi, CIIOCOOHOCTh Ha OCHOBE TOJyYEHHBIX 3HAHHWHA HAXOJUTh HanOolee P (heKTHB-
HBIE PEIICHHUS MTOCTABIEHHBIX MPOOJIEM, yMETh HaXOIUTh MOJIE3HBIN TOMOTHUTEIBHBIA MaTepUal
M0 TEMaTUKE CEMUHAPCKUX 3aHATHH.

CryneHTy peKOMEHIyeTCsl CIIeIyIolas cCXeMa MOATOTOBKH K MPAKTUYECKOMY 3aHITHIO:

1. O3HakoMmIIeHHE C TUJIAHOM TMPAKTHUYECKOTO 3aHITHs, KOTOPBIA OTpa)kaeT CoJep)KaHue
MPEAJIOKEHHON TEMBI;

2. TlpopaboTaTh KOHCIEKT JICKITHIA,

3. [IpouynTaTth OCHOBHYIO JIUTEPATYPY.

B mporiecce moAroTOBKM K MPAKTHYECKUM 3aHSATHSM, HEOOXOAUMO OOpaTUTh 0COO0OE BHH-
MaHHE€ Ha CaMOCTOATENIbHOE U3YUYEHHE PEKOMEHI0BAHHON JInTepaTypshl. [Ipu Becell moHOTE KOH-
CIIEKTHUPOBAHMS JICKIIMM B HEH HEBO3MOKHO H3JIOKUTh BECh MaTepHall M3-3a JUMUTA ayIUTOP-
HBIX yacoB. [loaTomMy camocTtodTenbHas paboTa ¢ ydeOHUKaMH, y4eOHBIMU MOCOOUSMHU, HAyd-
HOMH, CIIPaBOYHOM JINTEPATypOil, MaTepralaMu MEpUOANIECKUX M31aHui U MHTepHeTa sBisercs
Haubosnee >G(HEeKTUBHBIM METOAOM MOJMYUYEHUS JOMOIHUTENBbHBIX 3HAHWH, MO3BOJSET 3HAYU-
TETFHO aKTHBHU3WPOBATH MPOIECC OBJIAJICHUS MHPOpPMAIMEH, CIIOCOOCTBYET 0oJiee TIIyOOKOMY
YCBOEHHUIO M3y4aeMOro Marepuaina, popMUPYeT y CTYIEHTOB OTHOIIECHHE K KOHKPETHOH Mpo-
Osieme. Bce HOBBIE TOHSATHA O W3ydaeMOW TeMe HEOOXOJWMO BBIYYHTh HAM3YCTh W BHECTH B
rioccapuil, KOTOPbIH 11eJ1eco00pa3HO BECTH C CaMOT0 Hayala U3y4eHHs Kypca;

4. OTBETUTH HA BOMPOCHI IJIaHA MPAKTUIECKOTO 3aHSITHSI,

5. BBIMOTHUTH TOMaIlIHEee 3aaHHeE;

6. IIpopaboTarh TECTOBBIE 3aaHUS U 3a]1aUH,

7. Tlpu 3aTpyaHeHUsIX cHOPMYIUPOBATH BOMPOCHI K MPENO/1aBaTENIO.
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PesynbTat Takoil pabOThI 1OKEH MPOSIBUTHCS B CIOCOOHOCTH CTYJ€HTa CBOOOHO OTBETUTh
Ha TEOPETUYECKHUE BOIIPOCHI IIPAKTUKYMa, BBICTYIIATh U y4aCTBOBATh B KOJUIEKTUBHOM OOCYX/i€e-
HUH BOIIPOCOB M3Y4aeMOU TEMBI, IPABUIILHO BBIIIOIHATE IIPAKTUYECKUE U MHBIC 3aJaHUsA, KOTO-
pble atoTcst B (POHIE OLEHOYHBIX CPEACTB AUCHIUIUINHBL.

4. MeToanyeckue YKazaHnus Oﬁy‘laIOIIII/IMCH MO0 OpraHusanuun CaMOCTOSITeJILHOM paﬁoTbI

[lenp opraHu3any CaMOCTOSITENIBHONH paboThl MO AMCHMILIMHE «Marematuka» — 3TO
yriayOieHne U pacliipeHue 3HaHui B 001acTu MaTeMaTHKU; (GOpMHUpPOBaHKHE HaBbIKA U HHTEpEca
K CAaMOCTOSITEJIbHOM TTO3HABATEIIbHOM JEATEIILHOCTH.

CamocTtosTenbHas paboTa 00yJarommXxcs SBISETCS BaXKHEHIIIMM BUIOM OCBOCHHUS COZAEpKa-
HUS JUCUUIUIMHBL, TIOATOTOBKU K MPAKTUYECKUM 3aHATHSAM U K KOHTpOJbHOHM pabdote. Ciona xe
OTHOCSITCSI U CaMOCTOSITENIbHOE YIIyOJIEHHOE M3Yy4YE€HHE TeM JIUCUUIUIMHBIL. CaMoCTOsATENbHas
paborta mpencraBisieT coOON MOCTOSHHO JCHCTBYIOIIYI0 CHCTEMY, OCHOBY 0OOpa30BaTEILHOTO
nporecca ¥ HOCHT MCCIIEIOBATENIbCKUN XapaKTep, YTO MOCIYXKHUT B OyIyIIeM OCHOBAaHHEM IS
HAIMCAaHUs BBITYCKHOM KBaTU(UKALMOHHONW pabOThI, MPAKTUYECKOTO MPUMEHEHHS TIOTyYEHHBIX
3HAHUU.

Opranuzaius caMOCTOSITENFHOM PabOThl 00YYAIOIIUXCS OPUEHTUPYETCS Ha aKTUBHBIE Me-
TOJIbI OBJIAJICHUS 3HAHUSMU, Pa3BUTUE TBOPUYECKUX CIIOCOOHOCTEM, Mepexo OT MOTOYHOTO K HH-
JTUBUIYATH3UPOBAHHOMY O0YUYEHHIO, C YI€TOM NOTPEOHOCTEH U BO3MOXKHOCTEH JIMYHOCTH.

[TpaBuiibHasE opraHu3alsl CAaMOCTOATEIbHBIX YUEOHBIX 3aHATUN, UX CUCTEMAaTUYHOCTbD, Iie-
necoo0pa3Hoe TUTAaHUPOBAHKME PabOYero BPEMEHH MO3BOJSET CTYJIEHTaM pPa3BUBATh YMEHUS H
HaBBIKH B YCBOCHUHU M CHCTEMATH3aIMU MPUOOpPETaeMbIX 3HAHHH, 00eCcIednBaTh BBICOKHH ypo-
BEHb YCIIEBAEMOCTH B MEPUOJA OOy4YEHUS, MOTYyYUTh HABBIKM MOBBIIMICHUS MPOPECCHOHATHHOTO
YPOBHSL.

CamocrosTenbHas paboTa peanszyercs:

- HEINOCPEZICTBEHHO B IIPOLIECCE AyUTOPHBIX 3aHATUH - Ha JIEKIUAX, TPAKTHYECKUX 3aHATUAX;

- B KOHTAaKTe ¢ IpernojaBaTejeM BHE paMOK paclMCaHUs - Ha KOHCYJIbTALUAX 110 y4eOHBIM
BOIIPOCaM, B X0JI€ TBOPUECKUX KOHTAKTOB, PH JIMKBUAALMH 3a/I0JKEHHOCTEHN, PU BBINOJIHEHUN
WHAUBUAYaAJIbHBIX 3a/laHUM U T. 1.

- B Oubnuorteke, 1oma, Ha Kadeape IpU BHIIOIHEHUH 00ydJaroluMCsl YI4EOHbBIX U MPaKTH-
YECKHUX 3a/1a4.

Bunbsl CPC u xputepun OLleHOK

(mo 6amnbHO-periTunroBoil cucreme [ THTY, CPC ouenuBaercs B 15 6amnoB)

KonrponsHas padora

Konnoxsuym

TeMbl 111 CaMOCTOATENLHON paOOThI MPOMUCAHBI B pa0odell mporpaMme JUCIUTITAHBL. Dd-
(EeKTUBHBIM CpEICTBOM OCYLIECTBIEHUS OOYYarOIIUMCS CaMOCTOSITENIbHONM pPAaOOTHI SBISETCS
AJIEKTPOHHAsT WH(POPMAIIMOHHO-00pa3oBaTebHas Cpela YHUBEPCUTETA, KOTOpasi 00ecreynBaeT
JOCTYN K Y4eOHBIM IUTaHaM, pabodyuM IporpammaM JUCHUIUIMH (MOAYJEN), MPaKTHK, K U3JaHH-
SIM DJIEKTPOHHBIX OMOIMOTEYHBIX CUCTEM.
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