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1. lean u 3aa49u TUCUMILJIUHBI

HCJIBIO MaTeMaTU4ICCKOI' O 06p330BaHI/I$I 6a1<aJ1aBpa SABJIACTCA: O6y‘ICHI/I€ CTYACHTOB OCHOBHBIM
IMOJIOKCHHUAM U MCTOAAM MATEMATUKHU, HABBIKAM MOCTPOCHHUA MATCMATUUYCCKUX JTOKA3aTCIILCTB I1Yy-
TEM JIOTHYCCKUX paCCYX(ﬂeHHﬁ, METOJaM PCUICHUA 3aaaY.

Sanaann HU3YUCHUA NUCHUIUINHEI ABJISACTCS 06yquI/Ie CTYACHTOB OCHOBHBIM MAaTCMATHYCCKUM
METOdaM, UX 3HAKOMCTBO C Pa3JIMYHBIMU ITPUTOKEHUAMU 3TUX METOAOB K PECIICHUIO ITPAKTUYCCKUX
3aaa4, Acjiasd npyu 3TOM YyIIOp Ha TC pa3Aaciibl MAaTEMAaTUKH, KOTOPLIC UMCIOT BA’KHOC 3HAYCHUC JJIA
TOro UJjinu HHOro HpO(l)I/IJ'IH IOAT'OTOBKHU CIICIHUAJIMCTOB.

2. MecTo TMCHUILIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOI POrpaMMbl

Maremaruka otHocuTCs K 00s13arenbHoi yactu GI'OC BO no Hanpasnenuto noarorosku 09.03.02
HHdopMalmoHHbIE CUCTEMBI U TEXHOJIOTHH.

JlaHHast UCHUIUIMHA SIBJISETCS MPEIIIECTBYIOLIEH ISl CIEIYIOIIMX €CTECTBEHHOHAYYHBIX U 00-
1enpo(heCCUOHANIBHBIX YUEOHBIX AUCLUILINH, IPEAYCMOTPEHHBIX B y4eOHBIX IJIaHAX HapaBJICHUS
«VH(pOpMaIIMOHHBIE CHCTEMBI U TEXHOJIOTHH»: DKOHOMUKA, MHpopMaTika, AHanu3 60ibIINX AaH-
HbIX, [IporpammupoBanue.



3. IlepeveHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS 10 IMCHHUIINHE

(MOIlyJIIO), COOTHECCHHBIX ¢ HHAUKATOPAMH JOCTHKCHUS KOMIIeTeHIIU

Tabmauua 1

Hna}mpyeMbIe pe3yJdbTaThbl

Koa nmo ®I'OC NHaukaTopbl 10CTHKEHUSI 00y4eHMsl M0 JUCHUIJINHE
(3YB)
Ob6menpodeccnoHalbHbIE
OIIK-1.1. IlpumeHseT OCHOBBI
MaTeMaTHUKH, QU3UKHU, BEIYHC- 3nars: MeTOHH peLiCHUA CH-
OIIK-1. JIUTENBHOU TEXHUKH U IIPO- CTeM JHHEHHEIX anrebparie-

CniocobeH npume-
HSTh €CTECTBCHHOHA-
YUHBIE U OOLIECHHKE-
HEPHBIC 3HAHUS, M-
TOJIbI MaTeMaTuye-
CKOTO aHaJIn3a U MO-
JEIUPOBAHMSI, TEOpe-
TUYECKOTO U IKCIICPH-
MEHTAJILHOTO HCClie-
noBaHUs B mpodeccu-
OHAJILHOM JEATEJIbHO-
CTH:

IrpaMMHUPOBAHHUS
OIIK-1.2. Pemaer cranapt-
HBIE podeccroHalIbHbIC 3a-
Ja4d C IPUMEHEHHUEM eCTe-
CTBCHHOHAYUYHBIX M OOIICHH-
JKCHEPHBIX 3HAHUH, METO/IOB
MaTeMaTUYECKOT0 aHan3a U
MOJICTTUPOBAHUS

OIIK-1.3. [IpunuMaeT y4acTtue
B TEOPETUYECKOM U DKCIIEPH-
MEHTAJILHOM HCCIJICOBaHUAX
00BEKTOB MpodhecCuoHaATHHOM
JeSITebHOCTH

CKUX ypaBHEHHI, OCHOBBI TU(-
(bepeHIpOBaHUs U HHTETPUPO-
BaHUs QYHKIUH, pereHus qud-
(hepeHIMATBHBIX YPABHCHUH.
YMerh: IpUMEHATH CBOU 3Ha-
HUS K PEIICHUIO MPAKTUICCKUX
3ajay.

Baanern: MeToaMu perieHus
3aja4 anreOpbl U TEOMETPHH,
nudepeHIATBHOTO U UHTE-
TrpaJIbHOTO UCcUUCaeHus, Tud de-
PEHIIMANBHBIX YPaBHEHHIA.

OIIK-8.

Cnoco0Oen npume-
HSTb MaTeMaTH4YeCKue
MO/JIE€IN, METO/IbI U
CPEICTBA POEKTUPO-
BaHUs UHPOPMAIMOH-
HBIX M aBTOMaTHU3H-
POBAHHBIX CUCTEM

OIIK-8.1. 3HaeT MaTeMaTHKy,
METOJIOJIOTHIO ¥ OCHOBHEIE Me-
TOAbI MAaTEMAaTHUECKOTO MOJIEe-
JUPOBAHUS, KJTACCU(DUKAIHIO U
yCIOBUSI TIPUMEHEHUs MoJie-
JIeW, METO/BI U CPEACTBA MPO-
eKTUPOBaHUA HH(OPMALIUOH-
HBIX W aBTOMATHU3HPOBAHHBIX
CUCTEM, HWHCTPYMCHTAIbHBIC
CpeICcTBAa MOJAETUPOBAHUA H
MTPOCKTHPOBAHHMS

OIIK-8.2. IIpoBoaut Mojaenu-
POBAHME MPOIIECCOB U CUCTEM C
MPUMEHCHHEM COBPEMECHHBIX
WHCTPYMEHTAILHBIX CPEICTB

3HaTh OCHOBHBIE ITOJIOKEHHUS
TEOPUU BEPOATHOCTEN U MaTe-
MaTHU4YEeCKOM CTATUCTUKH, T€O-
pHUU PALIOB.

‘YMeTh: TT0JIE30BaTLCST MaTeMa-
TAYECKOW JTUTEPATYPOU ISl U3Y-
YEHUSI MHKEHEPHBIX U DKOHOMHU-
YECKHX BOITPOCOB.

Baagers: MmeTogamu nocrpoe-
HUS MaTeMaTHUYEeCKUX MoJeIeH
JUIS 3a7a4, BOZHUKAIOIINX B WH-
YKEHEPHO-3KOHOMHUYECKOU MpPaAK-
THKE.




4. O0béM TUCHUILUIMHBI U BUbI Y4eOHOH padoThI

Bcero

CemecTpnl
. y/3a4.e1.
Bup yueOHoii padoThl
0®O0 0DPO0, g
1 2 3 4
KonTakTHas padoTa(Bcero) 256/7,1 68/1,9 64/1,8 60/1,6 64/1,8
B toMm umcne:
JeKLUH 128/36 | 34/1,0 | 32/09 | 30/08 | 32/0,9
npaxTaeckue sansrus (I113) 128/35 | 34/09 | 32/09 | 30/08 | 32/09
CamocrosiTeabHas paGora 356/9.9 | oa4/26 | 88/25 | 86/23 | 88/25
B Tom gucie:
BBINIOJTHEHUE TTucbMeHHOU CP 7212 18/0,5 18/0,5 18/0,5 18/0,5
ITonrorosxka x I13 45/1,25 18/0,5 18/0,5 18/0,5 18/0,5
noaroroska k KP 1o 32/0,9 | 20005 | 802 8/0,2 8/0,2
pPYOEXKHOI aTTecTaIiK
H3y4eHHE BOIPOCOB, BEIHECEH-
HBIX Ha CAMOCTOSITEIILHOE U3Y- 91/2,5 20/0,6 26/0,8 25/0,6 26/0,8
YEeHHUeE
MOJITOTOBKA K DK3aMEHY 72/2 18/0,5 18/0,5 18/0,5 18/0,5
Bujg oruetHocTH IK3. IK3. IK3. IK3.
Obwasn Tpyroémroctsy 612/17 | 162/45 | 152/43 | 146/3,9 | 152/4,3
JTUCHUILINHEI 4/3.e]1.

Tabnuua 2



5. ConeprxaHue y4eOHOM AUCHUNIHHBI

5.1. Pa3znennl TUCHUNJIMHBLI U BHABI AYAUTOPHBIX 3aHATHH

Ta6muua 3
PacnipenesieHue 4acoB 1o BUAaM
Ne HaumenoBaHue pa3aesa 3aHATHI
n/n JTUCHUILINHBI K m Beero
1 cemecTp
Bcero 34 34 68
1 | Jluneiinas anreGpa 8 8 16
2 | DneMeHThI BEKTOPHOU alreOpbl 8 8 16
3 | AHamuTHUYECKasi TEOMETPUs 8 8 16
4 BBeneHue B MaTeMaTHYECKHU aHAIIN3 10 10 20
2 cemecTp
Bcero 32 32 64
5 I[H(l)(i)epeHHHaJ}’BHOG ncuncieHue 20 20 40
(GYHKIIUU OJTHON MepeMEeHHOM
6 | OyHKIMU HECKOJIBKHUX MEPEMEHHBIX 12 12 24
3 cemecTp
Bcero 30 30 60
7 | MHTerpanbHOe HCUHUCTICHHUE 18 18 36
8 | dudbdepennmanbHbie ypaBHCHHS 12 12 24
4 cemecTp
Bcero 32 32 64
9 | Pangpr 14 14 28
10 OCHOBBI TEOPUH BEPOATHOCTEH 1 Ma- 18 18 36
TEMaTUYE€CKON CTAaTHUCTUKH
Hroro 128 128 256




5.2. JleKIMOHHBIE 3aHATHSA

KonnyecTBo yacoB, OTBEAEHHBIX HA pa3/eiibl, yKa3aHo B Ta0II. 2.
Tabauua 4

HaumenoBanue
JTUTAKTHYECKOM Conep:xkanue pa3aenoB
eIMHUIBI (pa3aen)

NeNe
n/n

1l cemecTp

Onpenenurenu 2-ro ¥ 3-ro MOPSAIKOB, UX CBOMCTBA. MUHOD 1 anre0-
panueckoe J0MoJHeHHE dieMeHTa onpeaenutens. [lorstue o0 ompe-
nenurene N-ro nopsjaka. Pemenue cucreM TMHEMHBIX YpaBHEHUN Me-
1 Jluneiinas aareopa | tonqom Kpamepa. [lonstue o marpune. CioxxeHue, BBIUUTAaHUE MaT-
pUI, YMHOKEHHE MaTPUIIBI HA YUCI0. Y MHOXKEHHE ABYX MaTpull. O0-
paTHast MmaTpuua. MaTpruyHas 3auch 1 MaTPUYHOE PELIEHUE CUCTEM
ypaBHeHuil. Merox ["aycca perieHus cucteM JIMHEHHBIX ypaBHEHUI.

Bekropnas anreopa. Ilonstue Bektopa. JIMHEHHBIC ornepanuu Haa
BekTOpaMH. [IoHATHE JIMHEWHON 3aBUCHMOCTH BEKTOPOB. JIMHENHHas
3aBUCUMOCTh BEKTOPOB Ha IUIOCKOCTU. ba3uc Ha miockoctu. [Tpoek-

DJIeMeHTbI 1S BEKTOpa Ha ock. CKalsipHOE, BEKTOPHOE, CMEILIaHHOE IIPOU3BE/Ie-
BEKTOPHOI1 ajiredpbl | HA BEKTOPOB U UX CBOMCTBA. YCJIOBMS KOJUIMHEAPHOCTH, OPTOrO-
HaJIbHOCTH M KOMIUIAHAPHOCTH BEKTOPOB. Harnpasnstomuye KOCHHYCBI
BEKTOPOB. ['€OMeTpUUECKUI CMBICII BEKTOPHOT'O U CMEIIAHHOIO MPO-
W3BEJICHUI.

CucreMpl KOOpIMHAT Ha IJIOCKOCTH. PaccrosiHue Mexay TOYKamH.
Jlenenue oTpe3ka B JTaHHOM oTHoIIeHuH. [Ipsimas Ha miockoctu. Pas-
JIMYHBIE YPAaBHEHUS MPSMON Ha INIOCKOCTU. PaccTosiHME OT TOUKH 10
psIMOM. YTOJI MEXAY NPSIMBIMH U YCIOBUS NEPIEHANKYIIPHOCTH U
NapajuIeIbHOCTH NpsIMBIX. KpHBBIE BTOPOro MOpsiaKa: OKPYKHOCTD,
AJUIHTIC, TUTiepOoia, nmapadona. [IpuBeneHne K KAHOHUYECKOMY BUTY
YPaBHEHHUI KPUBBIX BTOPOTO MOPSAKA.
AHajuTHYeCKAS [InockocTs. Paznuunble ypaBHEHHS IIIIOCKOCTH. PaccTosiHME OT TOUKH
reomerpus J10 IIJIOCKOCTH. YTOJI MEXAY INIOCKOCTSMH. Y CIIOBHS MTapaJlIEIbHOCTH
U NEPHEHANKYJSIPHOCTH IulockocTer. [Ipsamas B mpoctpancTse. Pas-
JIMYHBIE YPAaBHEHHUS IPSIMOM B IPOCTPAHCTBE. YTOJI MEXY IIPSIMBIMHU.
VYcnoBusl mapayuiebHOCTH M NEPHEHAMKYISIPHOCTH MPSAMBIX. YTOI
MEXIy IIPSAMOM U IIIOCKOCTBIO. B3auMHOE pacrooKeHue npsMon U
IJIOCKOCTH TouKa mepecedeHus MpsMoi 1 mIockoctu. Kpuseie BTO-
poro nopsaaka. IlpuBenenue ypaBHeHHH KPUBBIX 2-TO MOpsiIKa K Ka-
HOHUYECKOMY BUY.




BBeagenue B MaTema-
THYECKHI aHAJIN3

[Ipenen ¢pynkuuu. beckoneuno mainelie (yHKIMU U UX cBOicTBa. bec-
KOHEYHO Oosiplire GyHKIIMHU U UX CBSI3b ¢ 0ecKOoHeYHO MaibiMu. Oc-
HOBHBIE TEOPEMBI O IIpejienax. TUIbl HEOIIPEIEIECHHOCTEN U IPUMEPDI
ux packpbitus. [lepBoiii 3amMeuaTenbHbIN npeaen. CpaBHeHHE OECKO-
HEYHO MaJIbIX (PYHKIM. DKBUBaJICHTHbIE OECKOHEYHO MaJIble (PyHK-
uun. Bropoil 3ameuatenbHblii npeneis. [loHsATHE HENpepbIBHOCTH
¢bynkuun. OnHoctopoHHue mpeaessl. Touku pa3pbiBa QYHKINHU, HX
kinaccudukanug. CpoiicTBa (PyHKUUN, HEMPEPHIBHBIX HAa CETMEHTE:
OTPaHUYEHHOCTh, CYIIECTBOBAHHWE HAMOOJBIIEr0 ¥ HAUMEHBIIETO
3HaYEHUH, IPOMEKYTOUHbIC 3HAUCHHUS.

2 cemecT?p

AnddepennuanbHoe
HCYMCJIEHHe
(pyHkuuM oaHOIM
nepeMeHHOMH

Omnpenenenue NpoOU3BOJHON, €€ T€OMETPUUECKUI U MEXaHUYECKUH
cmbicit. [IpaBuna nuddepennupoBanus Gynkuuii. [IponsBoansie oc-
HOBHBIX 3JeMeHTapHbIX (yHKuuMi. uddepeHunpoBanue cioxxHON
¢bynkuuu. [IponsBonHbie GYyHKIMMA, 33 JaHHBIX HESIBHO U MapaMeTpH-
gyecku. Juddepenunan QyHKIUM M €ro reoMeTpUYECKUH CMBICI.
Ces3p auddepeHnmana ¢ mpou3BoAHOH. VHBapUaHTHOCTH (OPMBI
muddepennmana ciaoxHoi GpyHkiuu. Cesi3b Mexay nuddepeHuupy-
€MOCTBIO W HEIpPepBhIBHOCTHIO. [Ipom3Boanble U audQepeHraisl
BBICIIMX MOpsAAKOB. OCHOBHbIE TeopeMbl O aupdepeHIupyeMbIX
¢bynkuusax: Pepma, Poms, Jlarpamka, Kommu. [IpaBuno Jlomurans.
Touku sxcTpemyma pysHkiun. HeoOxoaumoe u J0CTaTOUHOE YCIOBUS
CYIIECTBOBAHUSA YKCTpeMyMa. Hanbonpiiee 1 HanMeHbIIee 3Ha9eHUS
¢ynkuuu, nuddepenunpyemoit Ha orpeske. MccnenoBanue BbITyKIO-
cti pyHkiuu. Touku nepernda rpadrka GyHKIMHU. ACUMIITOTHI Ipa-
¢uka pynkuuu. O61as cxema ucciae10BaHus (QyHKIIUHN U ITOCTPOECHUS
e€ rpaduxka.

DOyHKIUHA
HECKOJIbKHX
nepeMeHHbIX

OyHKIIUN HECKOJIBKHUX TepeMeHHBIX. OOIacTh OnpeeNeH s, THHUN
ypoBHA (GYHKIMH JBYX INepeMeHHbIX. Ilpeaen um HempepbIBHOCTb
GyHKIUY.

YacTHble ipou3BoiHbIe. [1onHbIHM tuddepenpan u ero UCroab30Ba-
HUE IS TPUOTIKEHHBIX BRIYACICHUH. YacTHBIE TIPOU3BOTHBIE BBIC-
mmx nopsakoB. Juddepeninuponanne crnoxubix GyHkuid. Audde-
PEHIIMPOBAaHUE HESBHBIX (PYHKIMI. DKCTpeMyM (DYHKITUH IBYX Tepe-
MeHHbIX. Heo0xoauMoe 1 10cTaTOYHOE YCIO0BHUS CYIIECTBOBAHUS IKC-
TpeMyMa QYHKIUU JIBYX IepeMeHHbIX. Hanbompiiee 1 HanMeHbIIee
3Ha4YeHUs1 GYHKLUH B 3aMKHYTOM oOnactu. KacarenbHast IIIOCKOCTh U
HOpMAJTh K TIOBEPXHOCTH.




3 cemMmecTpP

HNHuTerpajabHoe
HCYHCICHHE

[TonsiTue mepBooOpaszHoi. Heonpenen€Huplii MHTETpaI U €ro CBOWM-
ctBa. Tabnuua HeonpenenéHHbIX UHTErpajioB. OCHOBHBIE METOJIbI
WHTETPUPOBAHUS: HEIIOCPEJICTBEHHOE NHTETPUPOBAHKUE, METO/ MO~
BEeJICHUS 1101 3HaK Auddepennnana, MeTo ] 3aMeHbl IepeMeHHOH, UH-
TerpupoBanue no vactsaM. KomruiekcHele uyucia. Anredpanyeckas
¢dopma 3anucu KOMIUIEKCHOTO yucia. Monyns U aprymeHT. Tpuro-
HOMETpHYECKasl U IOKazareiabHass (OpPMBI 3alHUCH KOMILIEKCHOTO
yucna. [lelictBusa HaJ KOMIUIEKCHbIMU unciiamu. @opmyna Myaspa-
Jlarmaca. Muorownensl. Teopema besy. OcHoBHas TeopeMa anreOphl.
Pa3noxeHnne MHOro4ieHa Ha JIMHEHWHbIEC U KBaJPAaTHBIE MHOKUTEIIH.
Tunsl npocTeimux Qpobeii u ux uHTerpupoBanue. iuterpupoBanue
palMOHATIBHBIX JIpOOE METOAOM pAa3JIOKEHHs] Ha MPOCTEHIIHe
npobu. MHTerpupoBanrue mpoCTeHIINX UPPAIMOHAIBHBIX (DYHKIUH.
WHTerpupoBaHue TPUrOHOMETPUUECKUX (DYHKIUH, yHUBEpcaibHas
MOICTAHOBKA.

3aauu, NpUBOJAAIIME K IOHATHIO ONPeeIEHHOT0 HHTerpana. Omnpe-
JeNIEHHBIN nHTEerpal u ero cBoiictea. ®opmyna Hetorona-Jleitonua.
3aMeHa nepeMeHHOW B ompeesiéHHOM uHTerpaie. @opmyina HUHTe-
IPUPOBAHUA MO YaCTAM JJIs OlpeAesi€HHOro uHrerpana. Ilpunoxe-
HUs ONPENENIEHHOIO MHTErpaja: BBIUMCICHUE IUIOIIANEH IUIOCKUX
¢buryp, BEIYUCICHUE UTMHBI IYTH KPUBOH, 0OHEMOB Tell.
HecoOcTBenHble nHTerpansl. MHTerpangsl ¢ OECKOHEUHBIMU IIpejie-
JaMH UHTETpupoBaHus. IHTerpasibl OT HEOTpaHUYEHHBIX (PYHKIIUH.

JAudpdepenunanbHbie
YPaBHEeHUSA

3anauu, npuBosIIKe K 1udpdepeHaIbHbIM YpaBHEeHUsAM. Teopema
CYILECTBOBAHMS U €IMHCTBEHHOCTH peleHus Uil JuddepeHnnanb-
HOT'O ypaBHEHUs 1-ro nopsaka. YpaBHEHHMs C pa3AesAIOIUMUCS Ie-
PEMEHHBIMHU, OJHOPOJIHbIE U JHMHEHHbIE ypaBHEHHUS 1-ro mopsjka.
Juddepenumanbabie ypaBHEeHHS 2-T0 nopsaka. OCHOBHbBIE TOHATHUS.
Teopema cymectBoBanus pemieHus. lIpocrelimue ypaBHeHus, I0-
MyCKarollye MoHMkKeHne nopsaka. Jlnneitnole nuddepennuanbyble
ypaBHEHUS 2-TO nopsaka. JInHETHbIE OTHOPOAHBIE K HEOTHOPOIHBIE
ypaBHeHHs. TeopeMa 0 CTpYKType OOIIero pemeHus JIMHEHHOro He-
oJlHOpoAHOrO ypaBHeHus. Metox Jlarpanxa. Jluneitusie nuddepen-
[UaJIbHbIE YPAaBHEHHsI C IOCTOSHHBIMU Kod(uientamu. Pemenne
JUHEHHBIX OTHOPOIHBIX U depeHIIMaTbHBIX YPaBHEHUMN C TOCTOSH-
HbIMU KO3 uunenTamu. Pemenne TMHEHHBIX HEOJHOPOAHBIX T ]-
(bepeHInaIbHBIX YpaBHEHUN C MOCTOSHHBIMH KO3 QHUIMEHTAMU C
IIPaBOM YacThIO CIIELNATIBHOIO BUJA.




4 cemecTp

Panni

Yucnoseie psapl. Cymma psna. Cxogumocts psaa. Heo6xomumoe
YCIIOBUE CXOAUMOCTH psiia. OCHOBHBIE CBOMCTBA CXOISIIUXCS PSIIOB.
3HAKOMOJIOKUTENIbHBIE YHUCIOBBIE psiibl. JlocTaTouHbIE NpPHU3HAKU
CXOJMMOCTH 3HAKOIOJIOKUTEIbHBIX PAOB: MPU3HAKH CpPaBHEHUS,
Jamnam6epa u Kommu. 3nakouepenyromuecst psabl. [Ipusnak Jleit6-
HUIa. 3HaKonepeMeHHbIe psiapl. OOmui mpu3Hak cxoaumoctu. Ilo-
HATHE O QYHKIMOHATBHOM psijie. CteneHHble psabl. IHTEpBai u pa-
muyc cxoaumocTd. JuddepeHnupoBanue U HUHTETPUPOBAHHUE CTe-
neHHbIX psagoB. Popmynel Makiopena u Teinopa. Pasnoxxenue
(GYHKIMHA B CTETICHHOM Ps/I.

10

OcHoBBI TECOpUH
BEPOSATHOCTEN U
MaTeMaTH4YeCKoM
CTATUCTUKH

OO61mue npaBuia KOMOMHATOPUKU: TIPABUIIO CYMMBbI, IPABUIIO TIPOU3-
BeZicHUs. BriOopku 3ieMeHTOB. PazMernienus, mepecTaHoBKH, coUe-
tanus. CinyyaiiHble cOOBITHS U oniepanuy Hag HUMHU. HecoBmecTHbIE
coObITusl. [lonHas rpynna nonapHo HecoBMeCTHbIX coObiTuil. Kitac-
CHUYECKOE oIpezesieHne BeposITHOCTU. CBOWCTBA KIIACCUYECKOM Be-
POSITHOCTH. Y CIIOBHASI BEPOATHOCTh. DOpMyiia MOJHON BEPOSTHO-
ctu. Popmyia baneca. [loBropHbIe ucnbITanus. buHOMHaNBHOE pac-
npenenenue. dopmyna bepnymn. HauBeposiTHellliee 3HaYC€HHE
qrclia MosIBIeHUs coObITUs. JIoKkanbHas W MHTErpalibHas TEOPEMBI
Myaspa - Jlanaca. Pacnpenenenne Ilyaccona. IlonmmHoMuansHOE
pacupenenenue. CnydaiiHass BenuuuHA. [[MCKpeTHbIE M HENpPEphIB-
HbIE CIy4alHbIC BEJIMYMHBL. Psj pacnpeneneHus AUCKPETHOMN Ciy-
yaiiHo BenmumuuHbl. DyHKIMA pacnpeaeneHus. CBoicTBa (yHKIHUN
pacnpenenenus. [IoTHOCTE pacnpenenenus, e€ cBoiictea. Hopmans-
HBIM 3aKOH pacnpeneneHus. HezaBucumble cilydaliHblE BEIUYHMHBI.
YuciioBble XapaKTEPUCTUKH CIIy4alHBIX BEIMYMH. MaremaTudeckoe
oxunanue, e€ cpoiictBa. [lucnepcus, ee coiictBa. KoadduimeHnt
KOppensiuu, ero cBoicTtBa. OCHOBHBIE TOHSITHS MaTeMaTHYECKOU
CTaTUCTHKHU: BBIOOPOYHAs COBOKYIHOCTb, T'€HEpajbHas COBOKYII-
HOCTb, TIOBTOpHasl BbIOOpKa, OECrOBTOpHAsi BbIOOpKA, OTHOCUTENb-
HBI TOKa3arenb BbIOOpkU. Ommbka penpe3eHTaTUBHOCTH. CTaTH-
CTHYECKOE pacnpe/enenne Bploopku. [1oauron yactor, rucrorpamma
yacToT. ['enepanbHas cpeHss, BBIOOpoUYHast cpe/iHsis. Y CTOHYNBOCTh
BBIOOPOYHBIX cpeHUX. [loBepuTeNnbHbIE HHTEPBAIIBI JIJIs1 OLIEHKU Ma-
TEMaTHYECKOI0 OXHUAAHHUS HOpMaJIbHOIrO pacnpeneneHus. OneHka
BEPOATHOCTH (OMHOMHUAJIBLHOTO paclpeiiesieHus1) 0 OTHOCUTEIbHOMN
4acToTe.




5.3. IlpakTnyeckue 3aHATHUS
Tabun. 5 cocraBiieHa B COOTBETCTBHHU C TaHHBIMH, IPUBECHHBIMH B Ta0m. 1 1 2

Tabmuma 5

Homepa

pasIenon TeMaTuKa NPAKTHYECKHUX 3AHATHH

1 ce me cT P

Jluneitnas anaredpa. Boruncnenue onpeaenuteneit 2-ro u 3-ro nopsiakos. Pemenue
CUCTEM JIMHENHBIX ypaBHeHUH MeToaoM Kpamepa. CnokeHue, BBIUUTaHUE MATpPHUIL
1 Y YMHO>XEHHE MaTpPHUIIbI Ha YUCIIO. YMHOXKEHHE IBYX MaTpull. Haxoxaenue oOpat-
HOM Marpulbl. Pemenue cucreM ypaBHEHM MaTpu4HbIM MeTooM. Meron 'aycca
pEUIEHUs] CUCTEM JIMHEHHBIX YPABHEHUM.

JJieMeHTHI BEKTOPHOM ajire0psbl. PereHue 3a1a4 Ha HAX0XKIEHUE KOOPUHATHOM
(G opMBI 3aMKMCH BEKTOPA, €ro UIMHBL. OnpeneneHrne B3auMHOTO PaCIIOI0KEHUSI BEK-
TOPOB Ha TUIOCKOCTH M B MIPOCTPAHCTBE. BhIUMCIICHUE CKAIIPHOTO MPOU3BEICHUS
BEKTOPOB, OIIPEIeNICHNE X MEePIICHIUKYIIPHOCTH. BhIuncienne BEKTOPHOTO U CMe-
IIAaHHOTO MPOM3BEIeHUs BeKTOPOB. [IpriiokeHre BEKTOPHOTO U CMEIIAHHOTO TPO-
W3BEJCHUIN BEKTOPOB JIJIsl PEIICHHS T€OMETPUYECKUX 3a/1a4.

AHajguTHYecKas reomerpus. HaxoxaeHue paccTossHusA MKy TOUKamMu. Beruuc-
JIEHUE KOOPJAMHAT TOYKH, AEJALIEH OTpe30K B JaHHOM OTHoueHuH. CocTaBieHHe
ypaBHEHMsI IPAMOI ¢ yriioBeIM Kodd¢uientoM. O61ee ypaBHeHue npsimoid. Co-
CTaBJICHUE YPABHEHHs IPSAMOM, NMPOXOIALICH Yepe3 NaHHYI0 TOYKY B JIAaHHOM
HarpaBiaeHuU. HaxoxaeHue ypaBHeHUs NIPSMOU, IIPOXOIAIIEH Yepe3 BE 3aaHHbIE
Touku. [IpuBenenue ypaBHeHUs MpsIMON K ypaBHEHMIO B oTpe3kax. CocTaBieHHe
yYpaBHEHUs IPSMOM, IMPOXOMAAILNEH 4Yepe3 JaHHYK0 TOYKY IEPIEHIUKYISAPHO IaH-
HOMY BEKTOpY. Bbluncienue paccTossHus OT TOYKH 0 NPSIMOU. YTOJ MEXIy Ips-
MBIMU. Y CJIOBHS NIEPIIEHIUKYIAPHOCTH U MAPAJLIEIbHOCTH IPSIMBIX.

[TpuBeneHne ypaBHEHUN KPUBBIX 2-TO MOPsIKa K KAHOHUYECKOMY BHJY M HX IIO-
CTPOEHHE ITUX KPUBBIX.

CocraBieHne ypaBHEHHUsI IUIOCKOCTH, IPOXO/ASIEH yepe3 JaHHYI0 TOUKY MepreHau-
KYJISIpHO JaHHOMY BekTopy. OOI1ee ypaBHEHHE TUIOCKOCTH. Y paBHEHUE TIIOCKOCTH
B OTpe3Kax. 3aJjauy Ha MOCTPOEHUE MIIOCKOCTH, BEIUMCIIEHUE PACCTOSIHUSI OT TaHHOM
TOYKH J0 IIJIOCKOCTH, YIJIa MEXAY IIIOCKOCTSIMH, Ha UCIIOJIb30BAHUE YCIOBUH Ia-
paIeNbHOCTH U MEPIEHIUKYIIPHOCTHU TuIocKkocTel. CocTaBlieHne ypaBHEHHH mpsi-
MOH B IPOCTPAHCTBE: KAHOHUYECKUX U IAPAMETPUYECKUX. YPABHEHUS INPAMOU,
IIPOXOJSIIEH Yepe3 ABe 3aJaHHble TOUYKU. HaxoxxJeHne yria Mexay npsMbIMH B
IpocTpaHcTBe. Pemienne 3a1a4 Ha B3aUMHOE PACIIONIOKEHUE TIPSIMOU U IIIOCKOCTH.
Haxox/1eHre TOUKkM nepecedeHust NpsIMON 1 MIJIOCKOCTH.

BBenenue B MaTeMaTuyeckuii anaau3. Beraucinenue npenena QyHKIIUH, OJIB3Y-
ACh ompeneneHueM. MeTobl pacKphITHs HeorpeaeneHHocTel. IlepBoiii «3ameya-
4 TenpHBIN npenen. CpaBHEHHE OECKOHEYHO MaTbIX QYHKIINN. BTopoi «3amMeuaress-
HBI» npenen. MccnenoBanue QpyHKIMM Ha HEMPEPHIBHOCTh. TOYKM pa3phiBa, UX
KJaccuukarms.




2 cemecT?p

JAunddepenunanbrHoe ucunciaenne GyHKIuu oHoi nepemennoii. Haxoxaenue npo-

W3BOJIHBIX 3JIEMEHTApHBIX (YHKUUH, UCHOB3YyA MpaBuia nuddepenupoBanus. Jud-

(depeHIpoBaHue CIOXHBIX (yHKIMHA. HaxoxneHue NpOU3BOIAHBIX 3J1EMEHTapHBIX

byHKUNH, 3a1aHHBIX HESIBHO U mapaMmerpudecku. Auddepenunan pynkmuu. Mcmonb3o-

BaHMe NOHATUSA AuddepeHnana B NpuOIKEHHBIX BeIUMCIeHUIX. Haxoxienue npous-

BOJHBIX M U (PEepeHINaIoB BBICIINX MOPAIKOB. PackpeiTue HeonmpeaeaeHHOCTEeH BU-
o 0 o

JOB: —; 0 ¢ momoibto npaBwia Jlonurans. PackpbiTue HeONpenerIeHHOCTEH BHIIOB
0

%0 —o0; 0-00; 0°; 0. MiccrenoBanre pyHKIUHM C IOMOILBIO TPOM3BOAHBIX: HaX0XKJIEHHE €€

SKCTPEMYMOB; MHTEPBAJIOB MOHOTOHHOCTH; TOUEK Mepernda, MHTEPBAJIOB BBITYKIOCTH
¥ BOTHYTOCTH rpaduka; HanOOoJIbIIEr0 M HAMMEHBIIIET0 3HAUCHHUH Ha 3aJAaHHOM OTpE3Ke.
Acunmrrrots rpaduka (yrkimm. [omHoe rcenenoBanme (GyHKIME 1 IOCTpoeHHe e€ rpaduka.

@OYHKIHMU HECKOJIbKHUX NepeMeHHbIX. O01acTh onpeaeneHus, TMHII ypoBHS QYHKIIUU
JBYX TIEPeMEHHBIX. HaxoXIeHe YacTHBIX MPOU3BOIHBIX M TMOJHOTro nuddepennuaia
dbyHKIIMM ABYX nepeMeHHbIX. MccnenoBanue GyHKIUU ABYX MEPEMEHHBIX HA JKCTpe-
myM. Haxoxaenre HanOoIbIIero 1 HAMMEHBIIIETO 3HAYCHUH (YHKIIUU B 3aMKHYTOM 00-
nactu. CocTaBieHUE ypaBHEHHI KacaTeIbHOM INIOCKOCTU U HOPMAJIU K IOBEPXHOCTH.

3 cemecTp

HNuTerpansHoe ncunuciaenune. Henmocpenacrsennoe unterpupoBanue GpyHkuuil. Mure-
rpupoBaHue (YHKIHN MOaBEIeHUEM 1101 3HaK auddepennnana. aTerpupoBanue
GbyHKIMH METO/1I0M 3aMeHbI epeMeHHO. HTerpupoBanue no yactsM. KommiekcHsie
yuciia. 3anuch KOMIUIEKCHOTO 4yKcia B anreOpanueckoi popme. Haxoxxaenue Moayns
U apryMeHTa KoMIlIeKkcHoro uucia. [Iepexon ot anredpandeckoil popmbl 3ammucu KoM-
IJIEKCHOTO YHUCJIa K TPUTOHOMETPUUECKOH U Moka3zarenbHoi popmam. Haxoxnenue
CYMMBI, pa3HOCTH, IPOU3BECHHS, YACTHOTO OT JI€JICHUSI KOMIIJIEKCHBIX YHCell B alreo-
pamdeckoit u TpuroHomerpuueckon popmax. dopmyna Myaspa-Jlamnaca. Pazmoxe-
HUE MHOTOUIECHA Ha JINHEHHBIE U KBaJlpaTHbIE MHOXUTENU. IHTErpHpOoBanue npocren-
mux Apooei. HTerpupoBanue palmoHaIbHBIX Apo0eil METOJOM pa3IokKEeHHs Ha MPo-
creiime ApoOu. HTerpupoBanue TPUrOHOMETPHUECKUX (DYHKIMNA, YHUBEpCaJIbHas
MoJicTaHOBKa. MIHTerpupoBaHue NpocTeNINX UppalioHaIbHbIX pyHKINNA. Beruncie-
HUE ONpeAeaEHHOT0 HHTErpaja ¢ moMousio ¢popmyisl HetoToHa-JIeitOHuma. 3amena
MIEPEMEHHOH B oIpeieIEHHOM UHTerpaiie. MIHTerpupoBanue no yactsaMm AJis onpese-
néxHoro nHTerpana. Ilpunoskenus onpeaenéHHOro MHTErpasia: BbIYMCIEHUE TUIOIA-
Jielt TUIOCKUX (PUTyp, JUTHHBI TyTH KpUBOU, 00beMOB Tel. HecoOCTBEeHHBIE MHTETPAIHI.
Beruuciienue nHTErpagoB ¢ 0ECKOHEYHBIMH MpeielaMi HHTEerpupoBanus. (MHTerpu-
pOBaHKE HEOTPAaHUYEHHBIX (YHKIUH.

Judpepenumanbabie ypaBHenusi. Permenre auddepeHimanbHbIX ypaBHEHHM C Pa3IesIsrOII-
MUCS TIEpEMEHHBIMHU, OTHOPO/THBIX M JIMHEHHBIX YpaBHeHHH 1-ro nopsiaka. Perenvie muddepentm-
ATbHBIX YPAaBHEHUIA BTOPOIO TIOPSIIIKA, TOMYCKAOIIMX MOHVDKEHUE TIopsiKa. PellieHne JTMHeHbIX
OJTHOPOIHBIX JM(hepeHIINATBHBIX YpaBHEHNH C IOCTOSIHHBIMU KoauimenTamu. Perienue -
HEWHBIX HEOTHOPOIHBIX MU(P(EPSHIMATPHBIX YPaBHEHHI C TOCTOSHHBIMU KOd(duImeHTamu ¢
TIPABOM YaCThIO CIIELMATTHHOTO BUJIA.




4 cemecTp

Psinbl. YucnoBeie psasl. Onpeesienne cXoauMOCTH 1o onpeneneHuto. Heooxoaumoe
YCIIOBHE CXOJMMOCTH YMCIOBOro psiga. MccnenoBanue Ha CXOUMOCTh 3HAKOTIOIOKHU-
TEIBHBIX YHCIOBBIX PSJIOB IO JOCTAaTOYHBIM TpH3HaKaMm: cpaBHeHMs, [lamamOepa u
Komu. UccnenoBanue Ha CX0IUMOCTh 3HAKOUYEPEIYIOLIUXCS PSAOB 1O pu3HaKy Jlei-
onuma. OnpeneneHue abCOMIOTHON U YCJOBHOM CXOIUMOCTH 3HAKOTIEPEMEHHBIX PSIOB.
OO6muit mpusHak cxogumoctu. CteneHHble psabl. HaxoaeHne nHTepBana U paguyca
cxoaumoctu. O6macth cxomumocTtu. Paznoxenue dyakuuii B paabl Teiopa u Makio-
peHa.

10

OCHOBBI TeOpHH BepPOSITHOCTEH W MaTeMaTH4ecKoi craTucTuku. [TpaBuna xoMOu-
HATOPUKHU: IPABUJIO CYMMBI, ITPaBUJIO IPOU3BEACHUS. BpIuncieHne nepecTtaHoBOK, pas-
MelleHud, couetannid. Knaccnueckoe onpeznenenue BepossTHoctd. Haxoxkaenue Bepo-
SATHOCTH CYMMbI COBMECTHBIX M HECOBMECTHBIX COOBITUN. BhlunciieHue BepoATHOCTH
IIPOU3BECHUS 3aBUCUMBIX M HE3aBUCUMBIX COOBITHH. POpMyra MOJIHOM BEpOATHOCTH.
®opmyna baiteca. [loBropubie ncnbitanus. @opmyia beprymm. HauseposTHeimee
YHCIIO0 MOSIBIEHUS COOBITHS. HaxoxaeHue BeposITHOCTH MOSIBIIEHUS] COOBITHS K pa3 B N
HE3aBUCUMBIX MCIIBITAHUSIX MO JIOKAIbHON Teopeme MyaBpa - Jlamnaca. Haxoxenue
BEPOSATHOCTH IOSIBJICHHUS COOBITUS HE MEHEE k, Pa3 U He Ooiee k, pa3 BN HE3aBUCHMBIX

HCTBITAHUSAX 110 MHTErpalibHOM TeopeMe MyaBpa - Jlarnaca. Pactipenenenue [lyaccona.
Cnyuaiinas BennunHa. CocTaBieHHUE psiia paclpeesieHus JUCKPETHOM CllydailHO! Be-
nuunHbl. Haxoxaenne QyHKIUU pacnpeneneHus 1o psay pacupeneaeHus TMCKpEeTHON
ciy4aiiHo#l BenuuuHbl. [InoTHOCTE pacnpenenenus. Pemenne 3a1au HaX0xKACHUS BEPO-
SITHOCTEN C MCHOJIb30BAHUEM BAKHEHIINX PACHPENECICHUN NUCKPETHBIX U HENPEPHIB-
HBIX CIyYaiHBIX BEJIMYWH: OMHOMHUANBbHOTO, pacnpeaeneHus [lyaccona, reomerpuye-
CKOTr'0, pABHOMEPHOT'0, HOPMaJIbHOI0, IOKA3aTEIbHOT0. BhIUKCIIEHNE YHCIIOBBIX Xapak-
TEPUCTUK CIIy4YailHbIX BEJIMYMH: MATEMAaTHYE€CKOTO OKHUJIaHUS, JUCIIEPCUU CPEAHETO
KBagparuueckoro otkiaoHeHus. Koadurnuent koppensuu. [loctpoenue crarucruye-
CKOTO pacrpeieneHus CIIy4aiiHON BEIHUMHBI, OJMTIOHA YACTOT M0 BBIOOPKE ee 3Haue-
Huii. Ommbka pernpe3eHTaTuBHOCTH. HaxokieHrne reHepaabHON U BHIOOPOYHOU Cpel-
Hel. Y CcTONYMBOCTh BRIOOPOUHBIX CpeqHNX. HaxoxkieHne JoBepUTeNbHBIX HHTEPBAIOB
JUTSI OIIEHKH MaTEMaTUYECKOT0 OKUIaHUS HOPMAJILHOTO pactnpeenenus. OleHka Bepo-
ATHOCTH (OMHOMHUATBHOTO PacIpeie]ICH s ) IO OTHOCUTEIHHON YacTOTe.

6. CamocrosiTeibHasi padoTa CTYJIEHTOB 0 AUCHUILIUHE

IlepBbiii cemecTp

BOl'[pOCLI MJIAA CAMOCTOATEC/IBHOI0 M3YUCHHU S

JInHelHbIe MPOCTPAHCTBA U ONIEPATOPBHI.

1.

2.

JInneiinpie MMPpOCTPAHCTBA. JInHeiliHas 3aBUCUMOCTD M HE3aBUCHMOCTh CHCTEMBI BCKTOPOB. Pa3Mep-

HOCTh ¥ 0a31C JTMHEHHOTO MPOCTPAHCTBRA.

[Ipeobpa3oBaHue KOOpAUHAT MPH Mepexo/ie K HoBoMy 0a3ucy. JInHelHbIe onepaTophl U IeHCTBUS

HaJ HUMU. CBSI3b MEX/Ty MaTPUIIAMH JIMHEWHOTO OTIEpaTopa B pa3IMUHbBIX Oa3ucax.




N

3. CoOcTBeHHBIC 3HAUEHUS U COOCTBEHHBIC BEKTOPHI JIMHEHHOTO orneparopa. XapaKTepuCTUIECKUN
MHOTOYJIEH.
KBaagpaTuunsie (popMbl.
bunmneliHble 1 KBaapaTuyHbie GopMbl. MaTpuiia KBaapaTHIHON (HOPMBI.
[TpuBenenue kBagpaTHUHON (HOPMBI K KAHOHUIECKOMY BULY.
DopMyIUpPOBKA 3aKOHA HHEPLIUH.
Kpurepnii CunbBecTpa MoJI0KUTEIBHON OMPEIeICHHOCTH KBaIPATUIHON (hOPMBI

No ok

O0pasen 3agaHus AJ15 CAMOCTOSITEILHON PadoThI
1. Pemmuts cucremy ypasHenwuii a) meTonoMm JKoprana-TI'aycca; 6) MeT0o10M MOAU(HIMPOBAHHBIX KOP-
JAaHOBBIX UCKIItOueHUI. HaliTu Bce 0a3uCHbIE pelIeHHs CHUCTEMBI.

2%y + 2Xy — X3 =1,

2. TlokasaTp, 4TO BEKTOpPBI dp, A,, dz 00pa3syloT Oasuc B R3u Pa3NIOKUTh BEKTOP dy 110 3TOMY

6asucy: & =(2,1,3), a, =(—4,-2-1), a3=(345), a,=(132).

. 2
3. Jlana maTpuua A nuneitHoro omneparopa B R°.

1) TIocTpouTh MAaTPUYHBIH ONEPATOP, 3aJaHHbBIH MaTpHLEH A.
2) Haiiti coOCTBeHHBIC 3HAYCHUS U COOCTBEHHBIC BEKTOPBI JHHEHHOTO oreparopa (MaTpHILbI).

o 2
3) IlpuBecTn KBaapaTuuHyro GopMy, 3amannyro marpuneid A B R°, k kanonuueckomy Buny, a
TaK)X€ OPTOHOPMHUPOBAHHBIN 0a3HUC, B KOTOPOM OHA UMEET 3TOT BUJL.
4) BBISCHUTS, SBJISIETCS JIU KBaApaTHuHash popMa 3HAKOOIPEIeIEHHOM.

2 -1 0
A=-1 2 -1
0 -1 1

Bropoii cemecTp

Bonpocs! 1J1s1 camocToATEILHOM padoThI
[Tpon3BosiHas GYHKIUH 110 HAIIPABICHUIO U €€ TeOMETPUUECKUN CMBICIT.
I'panueHT QyHKIMHM U €70 TEOMETPUIECKUN CMBICII.
O06paboTka FIKCIEPUMEHTAIBHBIX JAHHBIX METOJIOM HAaUMEHBIINX KBAIPaTOB.

O0pasen 3agaHus AJ151 CAMOCTOSITEILHOM PadoThI
Haiiti mpou3BOAHYO 10 HANPABJICHHIO OMCCEKTPUCHI MIEPBOTO KOOpAMHATHOTO yria B Touke M(1;1)

dyrkmun z = X’y —5xy® +8.

HaifTi npou3BOAHYIO MO HampaBieHuIo GyHKIME U = X° —2XZ+Yy® B Touke M(1;2;-1) no Hanpase-

Huto Bektopa MM, Tie M, umeer koopaunate! (2;4;-3).
Haiiti mpou3BOAHYO 10 HANPABJICHHIO OMCCEKTPUCHI MIEPBOTO KOOpAMHATHOTO yria B Touke M(1;1)
dyrkmun z = X’y —5xy° +8.
X
Haiitu rpaauieHT u ero Moaynb QyHKIMHU: a) Z = 2—y21 B Touke M(0;3); 6) u=/x"+y*+2?
X*+y°+
B TOUKe M(-1;2;0).



5. Tlo ganubiM TaGnuIBl HAWTH GYHKIHIO Y = aX + b, HauaydmmM 06pa3oM OIUCHIBAIOLIYIO CBSA3b MEKITY
MOJTY4YEHHBIMU SKCIIEPUMEHTAIBHBIMH JaHHBIMHU. 371ECh Y; — 9KCIIEpUMEHTAIbHbIC 3HAYCHUS (PYHKIIHH,

COOTBETCTBYIOILME 3HAYCHUAM X, , [I0JyYECHHBIEC OIBITHBIM ITYTEM.
X; 1,0 1,5 3,0 4,0 5,0
Yi 2,5 3,0 2,5 1,5 0,5

Tperuii cemecTp
Bonpocs! 111 caMocTOATEILHOM padoThI
1.Meron Jlarpanxa perieHus JIMHEHHOro HEOIHOPOJHOIO YPaBHEHHUS.
2.Cucremsl nu¢hepeHInaNbHbIX YpaBHEHUH.
Oo0pa3sen 3agaHus Il CAMOCTOSITEJILHOM PadoThI
1.Pemth ypaBHEHUS:

1) y'+3y=e® ;2) y'+3=x2y*.
X

3) y'cos’® x + y =tgx; npu yciosun  y(0) = 0.

—=X+Yy
2.PemmnTh cuCcTeMy ypaBHEHHIA: 1). g)t/ x(0)=2,y(0)=0.;
—=X-Y.
at
dx X
3).Pemuth cucremy ypaBHEHHI g)t/ 2X —; 3y
dt 2x+ 3y
IIpY HAYAJILHBIX YCIIOBHUSX . X(O) =1, y(O) =2.
9 = 3X, — 2X,,
4).PemuTh cUCTEMY YpaBHEHHI ddXt

YerBepThlil ceMecTpP
Bonpocs! 1151 caMOCTOATEIBLHOM padoThI
1. Ilo nanHbIM 7 U3MEpEHUN HEKOTOPOI BEIIMYMHBI HAllIEHbI CPEAHSIS pe3yJIbTaTOB U3MEPEHUIH,

paBHas 30 u BeIOOpoUHas aucnepcus, papHas 36. Haiiaure rpanuiibl, B KOTOPBIX ¢ HaAeXKHOCTHIO 0,99
3aKJIFOYEHO UCTUHHOE 3HAUEHUE U3MEPSIEMOMN BEINYNHBI.
2. Io BeIOOpKe 00bemMa N=30 HaiineH cpenHuit Bec n3gemuit X, =130e n3aennii, N3roTOBIEHHBIX Ha

HIEpBOM CTaHKe; 110 BeIOopke o0beMa M=40 Haiinen cpeanuil Bec uznenuit Y, =125 2 uznenuit,

2 2 2 2
M3rOTOBJICHHBIX HA BTOPOM cTaHKe. M3BecTHBI reHepanbHble aucnepcun oy =602, oy =802°. .
TpeOyercs Ha ypoBHe 3HaunMoctH 0,01 npoeputs Hynesyto runoresy H,: X, =Y, nporus

KOHKypupymomei runotedsl H, 1 X . >Y,.. [Ipeanonaraercs, yTo reHepaibHble COBOKYITHOCTH



pacmpeselieHbl HOpMalbHO, 8 BRIOOPKH HE3aBUCUMBI.

3. Haiitu ,I[OBepI/ITeJIBHBIﬁ MHTEpBAJ AJI1 OLICHKHM MaTEMAaTHUYCCKOT 0O OXKMAAHUA d HOPMAJIBHOTO

pacnpezenenus ¢ Han&xHocThio ¥ = 0,95, 3Has BEIOOPOUYHYIO cpeiHIo X = 67,4, 00bEM BBIOOPKH (YHCIIO

HaOmoieHni) N=144 u cpeaHee KBaJApaTUIECKOE OTKIIOHEHHE O = 4.

4. KonndecTBEHHBIH MPU3HAK X TeHEPAIbHON COBOKYITHOCTH pacipeneinéH HopMmansHo. [1o BIOOpKe

o0béma N=36 Haiinensl BeiOOpouHas cpenusas X = 20 u S = 0,8. Haiitu noBepuTenbHBIN HHTEPBAI IS

HEN3BECTHOI0 MaTEMAaTHYECKOI0 OKMIaHUs a ¢ HaaékHoCcThIo 0,95.

N

o o

=

w
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7.01eHOYHBIE CPEACTBA

7.1. Bonipochbl K py0e:KHBIM aTTeCTALUAM
IlepBb1ii cemecTp

Bomnpocekl Kk nepBoil py0exHoil aTTecTalnu

Onpenenurenu 2-To ¥ 3-T0 NOPSAKOB. ANredpanyeckue J0NOJTHEHUS 1 MUHODBI.

[TonsaTue 06 onpenenuTene n-ro NOpsIKa. OCHOBHBIE CBOMCTBA ONPEIECINUTENEH; NX TPUMEHEHNE
K BBIYMCIICHUIO ONPEACIUTENIEN 1-TO MOPAIKA.

Cucremsl nuHelHbIX ypaBHeHUH. [IpaBuio Kpamepa. OgHoponHas cucrema.

Martpuusl. [eiictBus Hag matpunamu. O6patHas MaTpuiia. MaTpu4HbIi c1oco0 peneHusl CHCTEM JIH-
HEUHBIX YPaBHEHUN.

Pemenne cucreM nMMHENHHBIX YypaBHEHHM MeTo0M ['aycca. MccnenoBanne cucTem JIMHEMHBIX ypaBHe-
HUH.

JlexapToBBI IPSAMOYTOJIBHBIE CUCTEMBI KOOPJAMHAT HA IJIOCKOCTH W B INpocTpaHcTse. [lonspHas cu-
cTeMa KOOpJAUHAT.

Bexrops!. JInneHble onepanny Ha1 BeKTopamu. JINHEMHO He3aBUCUMBIE BEKTOPBI. basuc, paznoxeHnue
no 6azucy. [Ipoekiuu BekTopa Ha ocu koopauHaT. KoopauHatel BekTopa. [lyinHa BekTOopa U Harpas-
JISAIOIIKME KOCUHYCHI. Y CIIOBUS KOJUIMHEAPHOCTU BEKTOPOB.

CkanspHOe IpOU3BEIECHUE BEKTOPOB U €r0 CBOMCTBA. YTOJI MEXK/ly BEKTOPAMHU. Y CIIOBUE MEPIICHIUKY-
JIIPHOCTH JIBYX BEKTOPOB. MEXaHUUYECKUI CMBICI CKAJSIPHOTO IIPOU3BEIACHUS.

BekropHoe npounsseneHre BeKTOpoB. OCHOBHBIE CBOMCTBA U BBIYHUCIECHUE Yepe3 ONPEIEIUTeNb. 1'eo-
METPUYECKOE MPUIIOKEHUE BEKTOPHOI'O IIPOU3BEACHMUS.

CwmemanHOe npousBeieHre BEKTOpoB. OCHOBHBIE CBOMCTBA M BBIYMCIICHHE Yepe3 onpeaenntens. Kom-
IIJIAHAPHOCTH TPEX BEKTOPOB. ['eoMeTpruyecKoe IPUIIOKEHNE CMELIAHHOTO IIPOU3BEICHUS.



Oo0pasen OusteTa nepBoii py0e:KHOM aTTeCTAIIMU

1. Haiitu npousBenenue matpui A*B, ecnu:

-2 3 5 2
A= , B=
-5 -6 4 -7
X, +2X, +3%X; =5,

2. Pemmts cucremy nuHeHHBIX ypaBHeHU MetonoM Kpamepa wiu ["aycca: _
y yp AoM Kpamep Y 2% — Xy — X3 =1,
X, +3X, +4X; =6;
3. Haiitu KOHENl BEKTOPa g = {1;,—1;3}, €CIIM €ro Havajo B Touke M(3,1;2).

VIPOCTHTE BHIPAKEHHE: (25 +35)>< (5+ 25)
5. Haiitu 006éM mupamuast ABCD, eciu:  A(3; 2; 11), B(0; 3; 13), C(4; 3;9), D(3; 3; 1).

Bonpocsl ko BTOpoii py0exHoM aTTecTauuu

[Ipsimas Ha mmockocTH. Pa3inuyHble BUJIBI YPaBHEHUN NIPSMOM Ha IUIOCKOCTH. YTOJI MEXAY IIPSIMBIMHU.
VYcnoBus NepneHIMKyJIIPHOCTH U NapajlIeIbHOCTH NPAMBIX. PacCTOSHME OT TOUKH O IIPSIMOH.
Kanonnyeckrie ypaBHeHHS KPUBBIX BTOPOTO MOPSAKA: OKPYKHOCTH, DIUIUTICA, THIIEPOOITBI, TapaboIIbI.
VYpaBHEHMSI INIOCKOCTU U MPSMOM B MPOCTPAHCTBE. YTOJ MEXKAY NPAMBIMU. YTOJ MEXKIY NMPAMOU U
IJI0CKOCTBI0. TOYKa nepecedeHns NpsIMOU U INIOCKOCTH.

IIpenen ¢pynkuuu B Touke. [lpenen Gpynkuuu Ha 6eckoHeyHocTH.  OJHOCTOPOHHHE IIpE bl
OrpaHn4eHHOCTDh ()YHKIIMU, IMEIOIIECH TTpeert.

BeckoneuHo Ooinbinas 1 GECKOHEYHO Manasi (yHKIHUU U CBSI3b MKy HUMHU. Paznokenue (yHKuuy,
UMeIoIIeH Mpesien, Ha MOCTOSIHHYIO U OECKOHEUHYIO MaJIYIO.

0 0
OCHOBHBIE TEOPEMBI O TIpeJieax. PacKpbITHe HEOPEIeIeHHOCTEH 6 v | — |. I[lepBbIii 3amMeUaTesb-
00

HBIN IIpelel.
UYucnossle nocienoarenbHocTH. [Ipenen nocnenosatenbHocTH. CylliecTBOBaHUE Ipesiesa MOHOTOH-
HOMW OrpaHM4eHHOMN nocienoBarenbHoCcTU. Yncno e. HaTypanbHble norapudmel.
CpaBHeHHE OECKOHEYHO MalbIX. DKBUBAJIECHTHbIE OECKOHEUHO Masible. 3aMeHa OECKOHEYHO MaJIbIX 3K-
BHUBAJICHTHBIMU IIPU BBIYUCIICHUH MIPEIETIOB.
HenpepsiBHOCTh QyHKIIMM B Touke. Touku pa3pbiBa GYHKIMU U UX KJIacCH(pUKAILIUS.
HenpepriBHOCTh (hyHKIIMK Ha oTpe3ke. CBONCTBA HEMPEPHIBHBIX HA OTpe3Ke (QYHKIUMN: OrpaHUyYEH-
HOCTbh, CYILIECTBOBaHHE HAWOOJBIIEr0 U HAUMEHBIIETO 3HAaYEHUH, CYIEeCTBOBAHNE MPOMEKYTOUHBIX
3HA4YCHMI.

Oo0pa3zen 0Ous1eTa BTOpPOil pyOeskHO aTTecTallul

1. CocTaBuTh ypaBHEHHE IIIOCKOCTH, MPOXOIALICH uepe3 Tpu 3aJJaHHbIE TOUKU
M, (=3;0; 1), M, (0; 2; 3), M;3(3; L, —1) .
2. COCTaBI/ITB ypaBHeHI/IH HpHMOfI, HpOXO,[[SIH.ICﬁ qepe3 TO‘IKy M o (2; — 3; 5) , HepHCHIII/IKYH}IpHO I1JIOC-

KocTH 3Xx—5y—z+2=0.

3. Haiitu npenensr: 1) lim
X—0 7X

3 : _Jx-1-1 1\
w, 2) lim SNSX  3) |Im—2,4) Iim(x 1) .

+x+10 Xx—0 2X X—>2 X-— x—oo\ X+ 3



Bropoii cemecTp
Bomnpocel k nepBoi pydexkHOil aTTecTalu

=

Onpenenenve NOpPOU3BOAHONW  (QyHKIMHM, €€ MEXaHMYECKUH UM  TEOMETPUYECKUH  CMBICIH.
YpaBHEHHUs KacaTeIbHOU U HOPMAaJIH.
Judbdepennman GyHKIIUK U €ro TeoMeTpruiecKuid cMbici. MHBapruanTHOCTH hopMmbl auddepennnana
1-ro nopsiaxa.
[Ipou3BoiHBIE OCHOBHBIX AyieMeHTapHbIX QyHKuuid. [IpaBuna nuddepenunpopanus.
[TpousBonnas cinoxuoi ¢pyukiuu. Jlorapudmuueckoe nuddepenupoBanue.
Huddepenunpoanue GyHKINN, 3aJaHHBIX B TApaMETPUUECKON U HESIBHOM (popmax.
[TpousBoanbie U 1U(GEpeHITaIbl BBICIIMX TOPSIKOB.
[IpaBuno Jlonurans.
Teopembr @epma, Pomus, Jlarpamxka, Ko o nuddepentupyeMbix QyHKINAX.
HccnenoBanme GyHKIIUU C TOMOIIBIO MIEPBOI MPOU3BOIHON: HEOOXOAUMBIE U TOCTATOUHBIE YCIOBHS
BO3pacTaHus U yObIBaHUS PYHKIIUH.
10. Makcumymbl 1 MUHUMYMBI QyHKIIMU. Heo0Xxoaumoe u J0CTaTOYHOE YCIOBUS CYIIECTBOBAHUS DKCTPE-
MyMa.
11. AcumnTotsl rpaduka GyHKIUH.

N

©CONOUEW

OO0pa3zen OuieTa nepBoii pyde:kHoil aTTecTAlNU

2 1 _
1. Haiita ipou3BOIHBIC (DYHKITHH: Dy= 5xt - =+ 3 2 y= cos* 2%, 3) y= x3.e 4X,

3[X2 X4
4) xy2 +x°2 +y2 =0.
2. Haiftu npenens! GyHKINHN, TONB3YSCH paBuiioM Jlonurars:

_ TxP—2x* +4x . oeX_egX
a) lim . ; 0) lim ———.
X +5 x—0 In(1+ x)
:
3. Haiitu 5KCTpeMyMbl U MHTEPBaJIbl MOHOTOHHOCTU (DYHKIUH Y = — 1
X —
4. Haiftu acuMnToTsl rpaduka GyHKIUU y = 2x+
' p yH y - X2 )

Bonpocsl k0 BTOpOii py0e:kHOI aTTecTANA

1. BrImykiocTh, BOTHYTOCTh M TOUKHU Nepernoda rpaduxa ¢pyukiun. Heodxoanmoe u 1ocTaToqHOE ycio-
BUSI CYIIECTBOBAHHUS TOUYEK Meperuoa.

2. OOmas cxeMa ucclieoBaHus (PYHKIIMK U TIOCTPOSHUS Tpaduka.

3. ODYHKIMU HECKOJIBKHX MepeMeHHBIX. O0sacTh onpeaeneHus. JINHUM ypoBHsL.

4. Tlpenen u HENPEPBHIBHOCTh (PYHKIIMHM HECKOJIBKUX MTEPEMEHHBIX.

5. YacTHble IPOU3BOHBIE IEPBOTO M BTOPOTO MOPSAAKOB (DYHKIIMU ABYX MEPEMEHHBIX.

6. Tlonmeii nuddepeHIMal U ero UCIoIb30BaHUE B MPUOJIMIKSHHBIX BBIYHCICHUSIX. VIHBapHaHTHOCTH
¢dopmbl ostHOTO MU depeHuana.

7. KacarenbHasi INIOCKOCTh U HOPMaJIb K TIOBEPXHOCTH.

8. YacTHble MIPOU3BOAHbIE U MOJHbIE U PEpEeHINAIBI BBICIIUX TOPSIKOB.

9. HesBHble QyHKINHN U UX TP PepeHIIMPOBAHUE.

10. ITpou3zBosHas no HarpasiaeHuto. [ paaneHT.

11. Dxctpemym (QyHKIMU ABYX NepeMeHHbIX. HeoOXoauMble U JTOCTaTOYHbBIE YCIOBUS CYILECTBOBAHUS
JKCTpEMyMa.



12. HauOomnpIiee 1 HauMeHblIee 3HaYCHUs (YHKIIMU B 3aMKHYTON 00J1acTH.

N

NG AW

Awn

O No g

Oo0pa3sen Ous1eTa BTOpPOil pyOekHoii aTTecTanumn

HaiiTi 1 HOCTPOHTH 06IaCTh OIpeaeIeHns GYHKIHN Z = /9 — X% — y? .

2 2
Haiitu npeaen GyHKuu A1ByX NepeMEHHBIX Iimﬂ

2 —
1 X2y

2

vy 01 oz
Z=X".1I , —1+ylhx)—=0.
Jana ¢pyHkuus 0Ka3aTh, 4TO Y Xy ( y ) ox

Haiitn npousBonnyro pyskmuu U = xy223 B TOYKE P(5;1;2) IO HANPABJICHUIO OT 3TOW TOYKH K
TOYKC Pl(7;_]_;3)_
Tpernii cemecTp
Bonpocsl k nepBoii pyOe:kHOM aTTecTAllUA

[TonsTue nepBooOpasznoi. Heonpenen€uupiii HHTErpas u ero cBoiicTpa. Tabauia HeonpeaeaEHHbBIX
HMHTETPAJIOB.
OCHOBHBIE METO/Ibl HHTETPUPOBAHUS: HEIIOCPEICTBEHHOE NHTETPUPOBAHNUE, METO MHTETPUPOBAHUS
MOJIBEICHUEM T10/1 3HaK AuddepeHnrana, MeTo1 3aMeHbl IIEPEMEHHOM
WNHTterpupoBaHue 1no 4acTsiM B HEONPEIEIEHHOM UHTETpaJe.
PasnosxeHrne MHOroueHa Ha IMHEWHBIE U KBAIPATHbIE MHOKUTEIIH.
Tunsl npocTeiimux 1po6eil U UX UHTErPUPOBAHHUE.
WuTerpupoBanue panoHaIbHBIX Jp0o0ei METOIOM Pa3IoKEHHsI Ha TIPOCTEHIINE TIPOOH.
WuTerpupoBanre NpoCTeUIINX UPPALMOHAIBHBIX () YHKIUH.
HNHuTerpupoBanre TPUTOHOMETPUUECKUX QYHKIIUN, YHUBEPCAIbHASI TPUTOHOMETPUYECKAs TTO/ICTa-
HOBKA.

O0pasen OnJiera nepBoi py0e:XkHOM aTTecTannu

9. Haiitu crenyromnme HHTErPabL:

10.9) [|3 -+ 5103 —alo; ) [edx; B [ (B +1) e'dx;
CoOs™ X X
xdx
11.1)° V4-x* . n)f (x—5)dX2; e)jc053xc059xdx.
26 + 2X + X

Bomnpocsl k0 BTOpO# py0ekHOH aTTecTauuu
3aia4u, NIPUBOIAIIME K TIOHATUIO ONPEEIEHHOr0 HHTErpaia. Onpenen€HHblii HHTETpal U €ro CBOM-
CTBa.
®opmyna HeroToHa-JleiiOHuIa. 3aMmeHa nepeMeHHOH B ONpeeIEHHOM UHTETpale.
@opMysia HHTETPUPOBAHUS IO YACTAM IS ONPEAEIEHHOTO HHTETpaa.
[Tpunoxenus onpenenéHHOro HHTErpaa: BEIYUCIEHHUE TUIO0IMAeH MIOCKUX (GUTYp, BHIYUCICHUE
JUITMHBI 1yTU KPUBOil, 00bEMOB TeTI.
Hecob6cTBenHble nHTErpanbl. IHTErpassl ¢ 0eCKOHEUHBIMU MpeeiaMi HHTETPUPOBAHUSI.
WHuTerpansl OT HEOTpaHUYEHHBIX (PYHKIIHA.
Huddepenunanbuble ypaBHEHU: onpeaenenue, nopsaaok 1Y, pemenue /Y.
HuddepennnansHoe ypaBHeHue 1-ro mopsaka: onpezeneHue; o0liee u 4acTHOe perieHus. Teopema
CYLIECTBOBAHMSI U €AMHCTBEHHOCTH perteHus uist J1Y 1-ro nopsaxa.



10.
11.
12.
13.
14.
15.

16.

o UTA W

JY ¢ pa3aensommuMucs NIepeMeHHBIMU: ONIPEEICHUE U MOPSAIOK PEIICHHUS.
Onuopoansie Y 1-ro nmopsaka: onpeaeiaeHue U NopsI0K peieHus.
JIuneiinsle 1Y 1-ro nopsiaka: onpeneneHue U MopsioK peleHus.
[Ipocreiimne ypaBHEHUs BTOPOTO NOPsAJIKA, TONYCKAIOIINE TOHUKEHUE TIOpsJIKA:
JIuneiinble ogHopoaHble 1Y 2-ro nopsiika: TeopeMa o CTpYKTYpE €ro peleHus
Heongnoponnsie munelinbie [[Y 2-ro mopsiaka: TeopemMa o CTpYKType 00IIero penieHus
Jluneitapie oqHOpoaHbIe 1Y 2-T0 mOpsiiKa ¢ MOCTOSHHBIME Kod(dpuinenTamu. XapakTepuCTUIECKOE
YpaBHEHHE U CTPYKTYypa OOIIEro pemeHus
Jluneitapie HeOAHOPOAHBIC Y 2-T0 MOpsiiKa ¢ MOCTOSHHBIMHA KOA((UIIMEHTAMH CO CTICIIHATLHOM
MPaBOM YaCThIO
Oo0pa3sen Ous1eTa BTOpPOil pyOexHoil aTTecTanun

1 T
Haiitu onpeiesieHHbIE HHTETPAJIbI: a) J __dx__ ; 0) ICOSS X sinx dx.
0 0

4
(2x+3)
) ) " In x dx
Haiitu HCCO6CTBGHHBII/I HHTCTpalI: J. E—
X
1
y [

Haiitu pemenus IY: a) Xy" —y'—Xxsin — =0; 6) (1-|- X)yﬂ-l- y'+1=0.
X

YeTBépThIil CEMECTP

Bonpocsl k nepBoii pyoe:xkHOH aTTecTallUN
Uucnosble psijibl, YACTUUHAA CyMMa Psiia, IOHATHE CXOJAUMOCTU U PACXOJUMOCTH YHCIOBOTO Psa,
HE00XO0/IMMOE YCIOBUE CXOJUMOCTH.
[Ipumepsl CXOAAMMUXCS U PACXOASALIUXCS PALOB.
JlocTaTouHbIe MPU3HAKKA CXOAUMOCTH 3HAKOMOJIOKUTEIbHBIX PsA0B. [Ipu3HaKku cpaBHEHUSI.
JocraTounslie mpu3Haku cxoaumocTH Jlanambepa, Komrm.
3HaKoINepeMeHHbIE M 3HAKOYEPENYIONTuecs psbl, Ipu3Hak JIeronua.
JlocTaTOUYHBINA MPU3HAK CXOJMMOCTH 3HAKOMEPEMEHHBIX PsIIOB, a0COIOTHAS U YCIOBHAS CXOAUMOCTH
PSAI0B, CBOMCTBA aOCOIOTHO CXOSAIIMXCS PSI/IOB.
Crenennsie psipl. Teopema Abens. Paauyc, nHTepBai 1 00J1aCTh CXOIMMOCTH CTEIIEHHOTO psijia.

O0pasen OnJiera nepBoii py0e:xkHOI aTTecTannu

RN . S I
2-2 4.3 8.4 165 32:6

Hanucatp o0muii unen paga

n

o 2 5" © 1
HccnenoBaTh Ha CXOMMOCTD YHCIIOBBIE PSIBL: 1) > 1. 2) Y= 3D ()" ~=.
n—13" + 2 =n =) Yn®

0
Haiitu o0nacth XOAUMOCTH CTCTICHHOT'O pAaa Z

X"
n=1 \/ﬁ

Bonpocs! ko BTOpOii py0e:kHOi aTTecTalNU
Knaccugukanus coObITHIA: JOCTOBEPHbIE, HEBO3MOXKHBIE, CllydaiiHbie coObITHA. COOBITHS: COBMECTH-
MbI€ U HECOBMECTHMBIE; PABHOBO3MOKHBIE; 3aBUCUMBIE U HE3aBUCHUMBIE; POTUBOIIOJIOKHBIE; TOTHAS
rpyIIna COObITHH.
Knaccndeckoe onpezieneHre BEposATHOCTH COOBITHS; €r0 CBOIMCTBA.



ISR
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Anrebpa coObITuil. Y c0BHas BepoATHOCTh. [IpousBeneHue u cymma coObITuii. TeopeMbl yMHOXKEHHS
U CJIOKEHUSI BEPOSITHOCTEH.

®opmyita nonaHou BepossTHOCcTU. PopMyiibl balieca.

Cxema OBTOPHBIX HE3aBUCHUMBIX UcCTIbITaHU. @opmMyiibl bepuyrm, Jlamnaca u [Tyaccona.
Canyuaitnsie BenuuuHbl: quckpeTsie (JICB) n nenpepriBabie (HCB). UncnoBble XapakTepUCTUKU
CIIy4aiiHbIX BEJTUYMH:

bunomuansnoe pacnpenenenue CB.

DyHKIMSA pacipeeseHus U IoTHOCTh BepositTHocTerd HCB.

Hopwmainbnoe pacnpenenenue HCB.

O0pasen OnJieTa BTOpOi py0e:kHOI aTTecTanuu

W3 100 m3rotoBiieHHbIx netaneit 10 umerot aedexr. s npoepku 66U 0TOOpaHk! 5 neraneii. Kakosa
BEPOATHOCTH TOTO, UTO CPEAU OTOOPAHHBIX JeTaleil 2 oKaxKyTcsi OpaKOBaHHBIMU?

[Taptus snexrpudeckux jgammnodek Ha 20% wu3rorosieHa nepssiM 3aBojioM, Ha 40% - BTOpbIM U Ha
40% - tperbuM. Bpak cocramisier coorBeTcTBeHHO 1%; 0,5% u 0,6% NpOIYKIIMU ITHX 3aBOJIOB.
Haiitu BeposiTHOCTB TOTO, YTO HayJauy B3sATas U3 MAPTUU JIAMITOUYKA OKAXETCSl CTAaHAAPTHOM.
OXOTHUK, UMEIOLIUI 3 MaTpoHa, CTPENsSeT MO AUYU 10 MEePBOro MOMaJaHus WiH J0 U3PACXO0I0BaHU
BCEX MaTPOHOB. BeposSTHOCTH MmomnagaHust MpH mepBoM BeicTpeie paBHa 0,6; mpu KaXkaoM MocCieayo-
mieM BoeicTpenie ymeHbinaercs Ha 0,1, CocTaBUTh 3aKOH pacrpeaeCHUs Yrcia MaTpoHOB, U3PacX0/I0-
BaHHBIX OXOTHUKOM. HaliTh MaTeMaTn4ecKkoe 0KUJaHUE U TUCIIEPCUIO 3TOW CIy4ailHON BEJIMYHHBI.

7.2. Bomnpocsl kK 3K3aMeHaM ¢ 00pa3uaMu IK3aMeHAIlHOHHbIX OWJIETOB
IlepBbiii cemecTp

Teopeanecmle BOIIPOCHI, BLIHOCUMBI€ HA IK3aMCH

DJIEeMEHTBI JIMHCHHOI 1 BEeKTOPHOI aJre0pbl, aHATUTHYECKasi TeOMETPHUs

RoOoo~Nooa~wONE

11.
12.

13.
14.
15.

16.
17.
18.

0.

OcHOBHBIE CBOWMCTBA ONPEEIUTENEH.

BriBog popmyn Kpamepa 11 perieHus cucTeM JIMHEHHBIX ypaBHEHUH.

Meron [Maycca pemeHus CHCTEM JTMHEUHBIX YPaBHEHUM.

MartpuuHslii cioco0 perieHus: CUCTEM JTMHEWHBIX YpaBHEHUH.

BoiBoa hopmyiibl B KOOpAMHATHON (popMe J1JIsl CKASIPHOTO MPOU3BECHHS BEKTOPOB.

BeiBOJ yciioBUl MapaIeIbHOCTH U YCIOBUS NEPIECHANKYIAPHOCTH ABYX BEKTOPOB.

BoiBoa hopmyibl B KOOpAUMHATHON (popMe /1711 BEKTOPHOTO MPOU3BECHHS BEKTOPOB.

BeiBo popMyIibl B KOOpAMHATHOM GOpMe AJIsi CMELIAHHOTO ITPOU3BECHNS] BEKTOPOB.

JlnivHa BekTopa (BbIBOJ (OPMYJIbI B KOOPAUHATHOU (popme).

BbeIBOJ ypaBHEHUs NPAMOU, NMPOXOIALICH 4epe3 3aJaHHYIO0 TOYKY NEPIEHIUKYISIPHO HOPMaIbHOMY
BEKTOPY MPSIMOM.

BriBoJ1 00111€TO YpaBHEHUS NPSMON Ha MIOCKOCTH.

BrIBOZ ypaBHEHMS NPSIMON, TPOXOASIIEH Yepe3 3aJaHHYI0 TOUKY NapaJlJIeIbHO HANIPABISAIOIIEMY BEK-
TOPY IPSIMOM.

BrIBOZ ypaBHEHMS IPSIMOM, MPOXOAAIIEH Yepe3 IBE 3a/1aHHbIE TOUKH.

Ilepexoxa oT oxHOM hopMBI ypaBHEHHS NPIMOI K qpyroii hopme.

VYpaBHEHHE IIIIOCKOCTH, MPOXOAAIIEH Yepe3 3alaHHYI0 TOYKY MEPIEHIUKYIIPHO HOPMAIBHOMY BEK-
TOpY (BBIBON).

OOwiee ypaBHEHHE TUIOCKOCTH, YPAaBHEHHE IUNIOCKOCTH B OTPE3KaX; IIOCTPOECHUE MIIOCKOCTH.

Yroa Mexay AByMs IIJIOCKOCTSIMU.

VYcnoBus napajyuienbHOCTH U YCIOBHE MEPIEHIUKYIISIPHOCTH JBYX TIOCKOCTEH (BBIBON).



19.
20.
21.
22.
23.
24,

25.
26.

27.

28.
29.
30.

VYcnoBue nepeceyeHus Tpex MIOCKOCTEN B OJHOM TOUKE.
VYpaBHeHHE IJI0CKOCTH, MPOXOAAIIEH uepe3 Tpu 3aJjaHHble TOUKU (BBIBOJ).
Kanonuueckue ypaBHeHHUs IPSIMON B IPOCTPAHCTBE (BBIBON).
[Tapamerpuueckue ypaBHEHHUsI IPSMOIL (BBIBO).
VYcnoBus napajuieabHOCTH U NEPIEHANKYISIPHOCTH NPSMBIX B IPOCTPAHCTBE.
Yronm Mexay NpsMON U MJIOCKOCTBIO. Y CIOBUS NMAapaJIEIbHOCTH M NEPIEHIUKYISIPHOCTH MPSAMON U
IIJIOCKOCTH.
BBenenue B MaTeMaTHYECKHH aHAJIN3

ITpenen GyHKIUH IPU X —> 400, X —> —o0, X —> X -

beckoneuno mansie pynkiun. OrpanndeHsasie GyHkuun. beckonedno 6onpime GyHKINH U UX CBSI3b
¢ OECKOHEYHO MaJIBIMH (DYHKITUSMH.

. N 0
OcHoBHBIC TCOPCMBI O IIpcaciax. PaCKpLITI/Ie HCOMMPCACIICHHOCTCU BU1a 6,

818

[lepBniii 3ameuaTenbHbli npeaen. CpaBHEHHE OECKOHEUHO MaJIbIX.

Bropoii 3aMeuaTenbHblid peed.

CpaBHeHne OECKOHEYHO MaibIX (yHKIMH, DKBUBaNEHTHbIE (QyHKIMH HempepbBHOCTH (DyHKIHH.
Touxu pa3pbiBa U ux kinaccugukanus. CBONCTBa HENPEPHIBHBIX (DYHKIMIA.

Oo0pa3sen 3xk3aMeHAIIMOHHOT0 OMJieTa
Bapuant Ne 0

1. BeKTopHOG IMPpOU3BCACHUC BECKTOPOB, OIIPCACICHHUC, CBOﬁCTBa, FeOMeTpI/I‘{CCKI/Iﬁ CMBICJI.

2%, — Xy + X3 =4,

2. Peuth cucteMy ypaBHeHHH 4 3X; +2X, +2X5 =1,

3. JlaHbl KOOpAMHATHI TOUEK: A(3; —3; 0), B(14; 2; —7), (0; —1; 3) . Haiitu AB- AC, ABx AC.
4. JTanbl TOYKU Ha II0cKocTU: D(—13), K(4;—2). CocTaBUTh 00Ille YpaBHEHHUE NPSMOM, MPOXOIsIei ue-
pe3 3TH TOYKH, IIPUBECTH €TI0 K BUY B «OTPE3KaX» U MOCTPOUTH MPIMYIO.

2 _ 5 .
5. Haiitu nipenenst: 1) |imL"X2+3; 2) Iim%; 3) lim X_*+2X+1 . 4) fim
X—4 -

sin? 5x

x>0 4x3 +3x + 2 x-0  4x2

x—>3 9_—_x
Bropoi cemecTp

Teopeanecmle BOIIPOCHI, BLIHOCUMBI€ HA IK3aM€H

JAnddepenunanbrHoe ucuncjienne GyHKIU 0HON MepeMeHHOM

1.

N kW

Omnpenenenve mNpou3BOAHOM (yHKIMM, €€ MEXaHMYECKMH U T'€OMETPHUYECKHMH  CMBICIH.
VYpaBHEHHUs KacaTeIbHON U HOPMAJIH.

Huddepenunan ¢GyHKIMM W €ro TreoMeTpHYecKuil  cMmbici. VHBapumaHTHOCTH  (hOpMBI
muddepennnana 1-ro nopsaxa.

ITpon3BoiHBIE OCHOBHBIX AlIeMeHTapHbIX (GyHKUMH. [IpaBuna nuddepenunpoBanus.

[TpousBoanas cinoxxuoi ¢pyakuun. Jlorapudpmudeckoe nuddepeHnupoBanme.

HuddepenurpoBanue GpyHKIMH, 3aJaHHBIX B TapaMEeTPUUECKON U HEABHOM popmax.

[IpousBoHbie U AU PepeHInanbl BEICIINX MOPAIKOB.

IIpasuio Jlonurans.

Teopembr ®epma, Posus, Jlarpanska, Komu o nuddepeHmpyemMbix QyHKINSIX.



10.

11.
12.

13.

14.
15.
16.
17.

18.
19.
20.
21.
22.

HccnenoBanue GyHKIMY C TOMOIIBIO IIEPBOY MPOU3BOHOM: HEOOXOAMMBIE U JOCTATOUHBIE YCIOBUS
BO3pacTaHusl U YObIBaHUS ()YHKIIHH.

MaxkcumyMbl 1 MEHUMYMBI GyHKIHUA. HeoOXoauMoe 1 JOCTaTOYHOE YCIOBUS CYIIECTBOBAHUS JKC-
TpemMyMa.

AcumnrTotsl rpaduka GyHKIHH.

BrinmykiiocTh, BOTHYTOCTh U TOUKH Nepernda rpaduka ¢pynkiun. Heo0xoaumoe u 10cTaToqHOE yCIlo-
BUSI CYIIECTBOBAHUS TOUYEK Meperuoa.

O6mas cxema uccienoBaHus GyHKIMHU U TOCTPOCHUS rpaduka.

DYyHKIMHU HECKOJIbKHUX NMepeMeHHbIX

OYHKIMH HECKOJIBKUX MepeMeHHbIX. O0sacTh onpeneneHus. JIMHUU ypoBHs.

[Ipenen u HeMpepHIBHOCTH (DYHKIIUN HECKOIBKHX MEPEMEHHBIX.

YacTHble MPOU3BOIHBIE IEPBOTO U BTOPOTO MOPSAAKOB (YHKIIMH JIBYX MTEPEMEHHBIX.

[Monubiit muddepeHran u ero UCIoIb30BaHNE B MPUOIMKEHHBIX BBIYHACICHUAX. IHBapHaHTHOCTH
dhopmbl mostHOTO U depeHIrana.

KacaTenpHast I0CKOCTh M HOPMaJb K TOBEPXHOCTH.

YacTtHble MPOU3BOIHBIEC U MONHBIE AU (hepeHIInabl BHICIIUX MOPSIAKOB.

HesBuble pyHkunu u ux auddepeHnupoBaHue.

[IpousBoaHas o HampasiieHuto. [ paaueHt.

OkerpeMyM (YHKIHHU JBYX IepeMeHHbIX. Heo0XoauMble M JOCTAaTOUHBIE YCIOBUS CYIIECTBOBAHUS
JKCTpeMyMa.

Oo0pa3sen 3xk3aMeHAIIMOHHOT0 OMJieTa
Bapuant Ne 0
[IpousBonHas GyHKIUH, €€ TeOMETpUYeCKuil U puznyeckuit cMbici. [Ipon3BogHbBIE CYyMMBI, POU3BE-
JICHHUS, YaCTHOTO.

Haiitu mpousBoaubie QyHKIMA: a) Yy = 2X tgIn3x;6) y= > (5x - xs);

1 X =arctgt,
B) y=——6\/x5 +2x" +8; r) 2 y =7 ) X2—Iny+y2=0, y' =?
x y=t/2, X

Haiitu yacTHBIE MPOU3BOHBIE BTOPOTO MOPsiAKa GYHKIIUU IBYX MEPEMEHHBIX 7z = 3x3 + 5x2 yt —ev.
o 2
Haiiti 06macts onpenenenus pynkmun Z =IN(3X° -5y +2).
Tpernii cemecTp

Teopeanecmle BOIIPOCHI, BLIHOCUMBI€ HA IK3aM€H

HNurerpajibHoe ucuncieHue pyHKuuil 01HON NepeMeHHOH
1.

2.

[TonsTue nepBooOpasznoi. Heonpenen€uuplii mHTErpas u ero cBoiicTa. Tabmuia HeonmpeaeaIEHHBIX
HMHTETPAJIOB.

OCHOBHBIE METO/IbI MHTETPUPOBAHUS: HEITOCPEICTBEHHOE NHTETPUPOBAHNUE, METO MHTETPUPOBAHUS
MOJIBEICHUEM T10/1 3HaK Auddepennnana, MeTo1 3aMeHbl mepeMeHHoi 3. HTerpupoBanue mno ya-
CTSIM B HEOIIPEAEIEHHOM UHTErpale.

PasnoskeHrne MHOrousIeHa Ha IMHENWHBIE U KBAJIpaTHbIE MHOXUTENH. VIHTErpupOoBaHue palioHab-
HBIX JIpoOeit. Turel mpocTeHmx 1podei U X UHTETPHUPOBAHHUE.

WuTerpupoBanne paliioHABbHBIX ApoOei METOI0OM pa3jioKeHus Ha npocreiine npoou. Uurerpu-
pOBaHUE MPOCTEHITNX UPPALMOHATBHBIX (QYHKIIMHA.

WNuTerpupoBanne TpUroHoMeTpudeckiux (pyHKIUN, yHUBEpCalbHAsl TPUTOHOMETpUYECKas MoJICTa-
HOBKa.



6.  3amaun, NpUBOAAIINE K MIOHATHUIO ONpeeNéHHOro uHTerpana. OnpenaeaéHHbli HHTETpal U €ro

CBOMCTBA.

®opmyna Hetorona-JleiiOnuiia. 3ameHa nepeMeHHOM B onpeeIEHHOM HHTETpaJie.

dopMyia HUHTETPUPOBAHUS IO YACTSAM IS ONPEACIEHHOTO HHTErpaa.

9.  IlpuioxeHus onpeenEéHHOTO MHTETpasia: BHIYUCICHNE TUIOMIAACH TNIOCKUX (PUTYp, BEIYMCIICHUE
JUIMHBI 1yTY KPUBOil, 00bEMOB TeTI.

10. HecoOGcTBennblie nHTErpajibl. MHTErpaibl ¢ 0ECKOHEYHBIMHU MPEJIeIaMi HHTETPHPOBAHUS.

11. HHTerpanbl OT HEOTPAHUUCHHBIX (PYHKITUH.
JAu¢ppepennnaibHbie YypaBHEHHUSA

12.  Juddepennumanpabie ypaBHeHUS: onpeneaeHue, nopsaaok Y, pemenue Y.

13.  Tuddepennuansaoe ypaBHenue 1-ro nmopsaka: onpeaenenue; odmiee u yactuoe pemenus. 16.Teo-
peMa CyliecTBOBaHUS U €AMHCTBEHHOCTH pewmenus 1uist Y 1-ro nopsnaka.

14. 1Y c pa3pensoumucs NepeMEHHbIMU: ONPEAEIICHUE U TTOPSIIOK PELLIEHUS.

15. Opnopoausie 1Y 1-ro nopsiaka: onpeneiaeHue u NopsSA0K pElIeHHUs.

16. Jluneiinsie 1Y 1-To mopsaka: onpeneieHue U NOPsIIOK PeHIeHusI.

17. JIuddepenunanbable ypaBHEHUS 2-TO TOPSAIKA: ONpeAesieHUue, BII OOIIET0 pelieH s ; TeopeMa Cy-
LIECTBOBAHUS U €IMHCTBEHHOCTH PEIIECHUS.

18. IlIpocreiimue ypaBHEHUS, TOMYCKAIOIINE MTOHIKEHUE TOPSAKA:

19. Jluneiinsie 1Y 2-T0 mopsaka: HEOAHOPOAHBIE U OAHOPOIHBIE ypaBHEHU. Teopema CylecTBOBaHUS
Y €JUHCTBEHHOCTH PEILIECHHUS

20. Jluneitnbie onHopoaHbie JIY 2-ro mopsiaka: TeopemMa 0 CTPYKType €ro pelIeHus

21. Heonnopoanslie nuHeiHbie 1Y 2-ro nopsiika: TeopeMa o CTPYKType 0OIIEero pemeHus

22. Jluneitable ogHOpoaHbIe 1Y 2-T0 mopsiika ¢ MOCTOSHHBIME Kod(dpuimeHTamu. XapakTepucTuie-
CKO€ YpaBHEHHE U CTPYKTypa OOIIETo perieHUs

23. JluneitHble HEOAHOPOIHBIC J[Y 2-T0 MOpsiiKa ¢ MOCTOSHHBIMU KOA(D(UITMEHTAMH CO CIICIIHATBLHON
[IPaBOM 4aCTbIO

o N

O0pa3en 3K3aMeHAMOHHOT0 OHMJIeTa

Bapuant Ne 0
1. [TepBoobOpa3znas. Heonpenenéuuspiii MHTETpai U €ro cBoMcTBA. Tabauia HeonpeaeaEHHbIX UH-
terpasioB. HemocpencTBeHHOE HHTETPUPOBAHUE.

2. Haiitu uHTETpaibl: I)J'(x5 _%+ 3/?) dx; Z)IxCOSxdx; 3) j%dx X
X 5x° +16

4) f% 5) j‘—\/\;&_ldx.

dx
X

+00
4. BoruncnuTh HECOOCTBEHHBIN MHTETPAJ WJIM YCTAHOBUTH €r0 PaCXOAUMOCTh: _[
X

1

5. Pemmts auddepenuranbHpe ypaBHeHus: 1) (1+ e” )yy' =e, y(0)=1; 2) y'-

> <

X
y
2 2 2
Y +XY=X" by +2y=x"+2
YerBEpPTHIN CeMecTp
Teopeanecmle BOIIPOCHI, BLIHOCUMBI€ HA IK3aM€H
Pann1

1. Ywucmossle pAAbI, YaCTHYHAA CyMMa pdaaa, MOHATHE CXOAUMOCTH U PaCXOJUMOCTH YU CIIOBOTO pAda,

HEOOXO0JMMOE YCIIOBHE CXOJUMOCTH.



oA WM

10.

11.
12.
13.

14.
15.
16.
17.

18

ITpumepsl cxoaAUIMXCs U pacXOJAIIMXCS PSIOB.

JlocTaTouHble MPU3HAKU CXOJIMMOCTH 3HAKOIIOJIOKHUTEIbHBIX PsiioB. [Ipu3HaKku cpaBHEHUS.
Jocrarounsie npuszHaku cxoaumoctu lanambepa, Ko,

3HaKOIepEeMEHHbIE U 3HAKOUepeayoumecs pssl, npu3Hak JlenoHuna.

JIOCTaTOYHBIN MPU3HAK CXOJAUMOCTH 3HAKOIIEPEMEHHBIX PsI/IOB, A0COIIOTHAS M YCIIOBHAS CXOH-
MOCTH PsJIOB, CBOMCTBA a0COIIOTHO CXOJSAIIUXCS PSIJIOB.

Crenennsie psinbl. Teopema AGens. Panuyc, naTepBan u 061acTh CXOAUMOCTH CTEICHHOTO psa.
OcCHOBBI TEOPHH BEPOSITHOCTEH U MATEMATHYECKON CTATUCTUKH

Knaccudukanus coObITHIA: JOCTOBEPHbIE, HEBO3MOXKHBIE, CilydaiiHble coObITH. COOBITHS: COBME-
CTUMBbIE U HECOBMECTUMBIE; PABHOBO3MO>KHBIE; 3aBUCUMbBIE 1 HE3aBUCUMBbIE; IPOTUBOIOJI0XKHBIE;
TIOJIHASI TPYIIa COOBITHIA.

Knaccnyeckoe onpezienieHrue BEpOSATHOCTH COOBITHS; €ro CBOICTBA.

Anrebpa coObiTuii. YciioBHas BepoaTHOCTh. [IponsBenenne u cymma coObiTuii. Teopemsl ymMHOXKe-
HUS U CII0KEHUS BEPOSITHOCTEH.

®opmyia noaHoM BeposTHOCTH. PopMyiibl balieca.

Cxema NOBTOPHBIX He3aBUCUMBIX ucnbITaHui. Dopmynsl bepnymu, Jlamnaca u [Tyaccona.
Canyyaitnsie BennuuHbl: quckpetHsie (JJCB) u nenpepriBabie (HCB). UnciioBble XapakTepuCTUKU
CITy4ailHbIX BETMYMH:

bunomuansnoe pacnpenenenue ICB.

@DyHKIUS pacnpeeneHus 1 MI0THOCTh BeposTtHocTeit HCB.

Hopwmanbnoe pacnpenenenue HCB.

Hopwmainbnoe pacnpenenenne HCB.

. JloBepuTENbHbIE NHTEPBAJIbI ISl OLEHKU MAaTEMaTHUECKOTO OKUIaHMSL.

OO0pa3sen 3K3aMeHALIMOHHOT0 OnJieTa
Bapuant Ne 0

3nakouepenyromuecs psasl. Teopema JleitOnuna. OueHka ocTaTka psjia.

KopoOe 6 KpacHbIX U 4 CMHMX Kapanjaamia. Haynauy wu3BiekaroT Tpu kapaHpamia. Halitu Beposr-

HOCTBb TOI'O, UTO JiBa X HUX - KpaCHBIC.

1.
2. B
3. B

O6YBHy1-0 MAaCTEPCKYHO JIs1 PEMOHTA NPUHOCAT CallOru U TY(bHH B COOTHOIIICHUHU 2:3. BepOHTHOCTB

KaueCTBEHHOT0 peMoHTa JiyIs caror paBHa 0,9, a mis tydens — 0,85. [IpoBenena npoBepka kauecTna
onHOM mapkl o0yBH. OKazanoch, 4To 3Ta mapa o0yBH OTPEMOHTHPOBaHA KadecTBeHHO. KakoBa Bepo-
SITHOCTb TOTO, YTO 3TO a) canoru; 0) Tydau?

n

O I Co )

4. HccnenoBaTh HA CXOIUMOCTH YUCIIOBBIC PSJIBI: Z— oY .
n+3 0 /N

n=1 n=0

o 2" x"
5. Haiiti 0651aCTh CXOIMMOCTH CTETIEHHOTO PsI/ia: Z >

n=1 N

7.3. Tekymmii KOHTPOJIb
OO0pa3ubl KOHTPOJIBbHBIX PadoT

1 cemecTp

1) danst Touxu ¢ koopmuratamu A(3;2,—3), B(5:1,—1), C(L,—2;1) . Haittu L A.

2) Haiitu 00BEM TpeyroiapbHOW MUpPaMU[IbI, TOCTPOCHHON Ha BEKTOpax a = (1;4;—3), b=(2;2;—2),

E:BQQ.



3) Ussectnbl koopaunatsl Tpeyroishuka ABC A(3;2), B(—4;-1), C(4;4) . Haiitu: a) ypaBHeHus: Beex
CTOPOH TPEYTOIbHUKA, BHICOTHI TPEYTOILHUKA, MEIHaHbI, OMCCEKTPUCH U IPAMOI, ITpoXo el uepes Bep-
IIMHY TPEYTOJIbHUKA MAPaUIeNbHO IIPOTUBOJIEKAIIECH CTOPOHE; 6) PACCTOSHHE OT BEPLIMHBI 10 HPOTHBO-
JieKaleil CTOpOHBI; B) YToll B TpeyrojibHuKe (IIpu BepiuuHe B).

4) TIpHBeCTH K KAHOHHYECKOMY BUIY YDaBHEHHE KPUBO# 2-T0 opsaka X° + 4y2 —2X—-56y+181=0
¥ C/IeJIaTh CXEMATHYECKUH YEPTEK.

5) Hanmcats ypaBHeHHe miockocTy, npoxoseii uepes rouky M, (1,3;4) nepuenaukynsipHoi K miocko-
cTam, 3aaHHbIM ypaBHeHuamu 2X+3Y+2—-1=0, 3x—-y+2z2-2=0.

2 cemecTp
1. Haiitu npou3BoaHbIe JaHHBIX ()yHKIIHIA:

5
a) Fﬁ; 6) yzln( —\/1—x2); B)yze“'”x r) 3e* —e¥ =y° —5xy

2. BoruvcnuTh npesensl, npuMeHsis npasuio Jlonurans:

. Bx?—x*+7x ) 20 2
a) lim—— ——; 06 lim = :
= 2x* +bx s x2—25 X-5
y . X" —4y y
3. Haiitn yacTHbIe IpOM3BOIHEIE 1-ro nopsaka Gynkumii: 1)z = =2 2) z =arccos~= -
3X + y? X

4. Haittu npoussonnyto gyukuma U= X>Y + y°z® B touke P(1;-1;3) no nanpasnenuto ot 310if ToUKH
k touke P, (52,).

3 cemecTp

dx dx 2 3xdx 2
1. Haiitu unTerpansi a) J. J‘S— ; B) Jz—; )J.(3X + 2)cosxdx;

X+ 3 1+3/x+1 1 X" +4 9
2. Haittu pemenns Y: a) Xy" —y' = x%e” ;o) YY'+ y'2 =
4 cemecTp
0 n3 3n

1. Vccre1oBath 4MCIIOBBIE PAIBI HA CXOAUMOCTE: a) ), ——; 0) z

13N T s (n+1)2"

© 2n+1
2. WccnenoBats Ha YCIOBHYIO, A0COTIOTHYIO CXOIUMOCTB: ) (— 1 L ek el

n—1 n(n+1)

n+4

4. Pemmrts 3amauy. Cpenu 25 CTyIeHTOB Ipynnbl, B KoTopoi 10 geByliek, pa3bIrpbIBaloT 6 OMIETOB Ha
CTy/IeHYeCKYI0 BecHY. Haliiute BEpOsSTHOCTH TOTO, UTO Cpeau obaaTeneil OnineToB okaxyres 3 ne-

BYLIKH.

n+2
3. Haiiti 0051acTh CXOAMMOCTH CTETIEHHOTO Psifa: Z ( ) XM

0, mpu x<£0,
5. Cuyuaiinas senuauna X 3agana Qpynxuueii pacupenenenus F(X): g (X)=1%, nmpu 0<x<1
1 npu x>1.
Haittu: ninotHocTs BepostHocTeit f (X) ; MatremaTnueckoe oxumanne M (X);

mucnepcuto D(X) ; cpenHee kBagpaTudeckoe oTKIoOHeHHE o(X) .



Onucanue noka3areJieil 1 KpuTepreB OLEeHUBAHUA KOMIIeTEHIIUI HA Pa3IMYHBIX 3TANaX UX (POPMHUPOBAHMNS, ONIMCAHUE IIKAJIbI OLleHUBAHUS

Tabauua 7
IInanupyemMsble pe3yJbTaThl 0CBOCHUSI KOMIIETEHIIUH Kpurepuun oneHuBanusi pe3y/ibTaToB 00y4eHHs] HaumeHoBanune
Menee 41 621108 | 41_60 Gannon (yroBe- 61-80 6aasoB 81-100 6an0B OLICHOHOr'0
(neyroBeTBOPH- TBOPHTEJILHO) (xopomio) (OTJIHYHO) cpeacTBa

OIIK-1: CriocoO¢H IPUMEHSTh €CTECTBEHHOHAYYHBIC U OOIICHHIKCH

N OKCIICPUMCHTAJIBHOT'O UCCIICIOBAHUSA B HpO(bGCCPIOHEUIBHOfI JACATCIIBHOCTH

CPHBIC 3HaHUA, MCTOJbl MATEMATHUUYCCKOI'O aHaJIn3a U MOJCIUPOBaHNA, TCOPETUYCCKOI'O

3HATh: METOBI PEIICHUS] CHCTEM JIMHEWHBIX

anredpandecKux ypaBHEHUM, OCHOBBI qudde-
PCHIIMPOBAHUS U MHTETPUPOBAHUS (PYHKIIHIA,

peurenus qudGepeHIMATBHBIX YPABHCHHM.

dparmenTapHbie
3HaHUA

Henonneie 3HaHus

ChopmupoBaHHbIe, HO
COJIepIKaIlie OTAETbHBIC
npoOeITbl 3HAHUS

CchopmupoBaHHbIE
CHCTEMaTHYECKUE

3HaHUA

YMeTh: IMPUMCHATH CBOM 3HAHUS K PCHICHUIO
IMMPAKTUYCCKUX 3aav.

YacTuuHble yme-
HUS

Henonmaeie YMCHUA

VMeHHs OJHEIE, 10-
MYCKAIOTCsl HEOOIbINNE
OIINOKHU

CcopmupoBaHHBIE

yYMEHHSA

Baagers: METOJIAMH PEIICHUS 3a7a4 anreOpsl U
reoMeTpuu, JupGepeHInaTbHOr0 U HHTe-
IpalbHOTO UCUHUCIeHus, AuddepeHInanbHbIX
YpaBHEHUU.

YactuaHoe BJIaac-
HHNEC HaBbIKaMH

Hecucremarnueckoe
MNPUMEHCHUC HABbIKOB

B cucrematnueckom
MPUMEHEHNN HaBBIKOB
JIOIYCKArOTCSI TPOOEITBI

VcneniHoe 1 cucteMaTHye-
CKOC NPUMCHCHHNEC HABBIKOB

KoMmmnekr 3amanuit
IUIT  KOHTPOJIBHBIX
pabot, BapuaHTHI
3aJlaHuM 711 caMo-
pa-
00ThI, BOMIPOCHI MO

CTOSATEIILHOMN

TemMaM / paszenam

JUCIUTIINHBI

OIIK-8: Cnocoben MNPUMCHATb MAaTCMATUYCCKUC MOJCIIN, MECTObI U CPECACTBA IIPOCKTUPOBAHUA I/IH(I)OpMaI_II/IOHHBIX HaBTOMAaTU3UPOBAHHBIX CUCTEM




3HATh: OCHOBHBIE 10JIOKEHUSI TEOPUU BEPOST-
HOCTEH U MAaTEMaTUYECKON CTaTUCTUKU, TEOPUH
PAIOB.

®parmMeHTapHbIC
3HAHUA

Henonasie 3HaHusS

CdopmupoBaHHBIC, HO
COJIepIKallie OTACIbHBIC
po0Oesl 3HAHUS

CdopmMupoBaHHBIE
CHCTeMaTHYECKUE
3HAHHS

YMmerhb: TI0JI30BAaTHCI MaTEMAaTHUYSCKOM JATepa-
TypOfI T U3YUCHU A MHKCHCPHBIX U 9KOHOMU-
YCCKUX BOITPOCOB.

Yactuunsle yme-
HUS

Hemnonnsie YMCHUA

YMeHust NoJHbIE, N0~
TyCKAalOTCSI HEOOJIbIITHE
OIINOKH

CchopmupoBaHHbIE

YMEHHUS

Buagern: METOJJAMH IOCTPOCHUSA MaTeMaTH4e-
CKHUX MO,HGJ'IG?I JJIA 3a4a4, BOSHUKarOIIUX B MH-
)I(eHepHO-BKOHOMHHGCKOﬁ IMPAKTHKE.

YacTtuyHoe Biaje-
HHUC HABBIKAMU

Hecucrematnueckoe

MMPUMCEHCHUEC HABbIKOB

B cucrematnueckom
MMPUMEHCHU N HaBBIKOB
JIOITyCKAaIOTCS IPOOEIIB

VYcnemHoe U cucreMaTuye-

CKO€ NPUMCHCHNEC HABBIKOB

KommekT 3aganuii
T KOHTPOJIBHBIX pa-
00T, BapUaHTHI 3a]1a-
HUW JJIs1 CAMOCTOSA-
TeJBbHOU paboTHI, BO-
MpOCHI IO TeMaM / pa3-
menaM TUCTIHTUTHHBL




8. OcobennocTu peajinm3anu JTUCHUILIMHBI /I HHBAJIMAOB H JIMII C OrPAaHUYCHHBIMUA

BO3MOKHOCTIIMMU 310POBbS

Jist ocymiecTBICHHS IPOLEAYp TEKYIEr0 KOHTPOJIS YCIIEBAEMOCTH M IPOMEKYTOYHON aTTeCTalluu
o0yJaromuxcs co3aanbl (POHIBI OLIEHOYHBIX CPEACTB, aAaNTUPOBAHHBIC /I HHBAJIHMIOB U JIUI] C OTPaHU-
YEHHBIMU BO3MOXXHOCTSIMU 3/JOPOBbS U TIO3BOJISIOLINE OLIEHUTH JOCTH)KEHUE UMU 3aIJTAHUPOBAHHBIX B OC-
HOBHOM 00pa30BaTeNbHOM MpOrpaMMe pe3yiabTaToB O0yUEHUSI U YPOBEHb CPOPMUPOBAHHOCTH BCEX KOM-
MeTEHIIN, 3asBJICHHBIX B 00pa3zoBaTesbHOM MporpamMMe. dopMa MpoBeeHUs TEKyIIel aTTecTaluu s
CTYJCHTOB-UHBAJIN/IOB yCTAHABIMBACTCS C YUYE€TOM WHIUBUIYATbHBIX NMCUXO(PHU3NUYECKHX OCOOCHHOCTEM
(ycTHO, MMCbMEHHO Ha Oymare, TUCbMEHHO Ha KOMITbIOTEpE, B (hopMe TecTupoBaHus u T.11.). [Ipu Tectupo-
BaHUM JUIS CIA00BUISIIUX CTYIEHTOB UCTIONB3YIOTCS (POHIBI OIICHOYHBIX CPEJICTB C YKPYITHEHHBIM IpHD-
ToM. Ha sKk3amMeH mpuriamaercs COnpoBOXKAAIONINA, KOTOPHIA 00€CIeUnBaCT TEXHUIECKOE COMTPOBOKIC-
HUe cTyneHty. [Ipy Heo0X0AUMOCTH CTYIEHTY-MHBAIUAY MPEIOCTABISACTCS JONOTHUTEIBHOE BPEMSI IS
[IOITOTOBKU OTBETA Ha 3Kk3aMeHe (K 3auere). O0yyvaromuecs ¢ OrpaHnYeHHBIMUA BO3MOKHOCTSIMU 3/10pO-
Bbsl U 00y4aromrecss MHBAIM/IBI 00€CTIEYMBAIOTCS NIEYaTHBIMU U AJIEKTPOHHBIMU 00pa30BaTeNbHBIMU Pe-
cypcami (IIporpaMmbl, yueOHbIE TOCOOUSI 111 CAMOCTOSITENIbHON PadoThI U T.11.) B hopMax, afanTUPOBaH-
HBIX K OTPAaHHYCHUSIM UX 3/I0POBbS U BOCTIPUSATHUS HHPOPMAIUH:

1) JUISL UHBAJIUIOB U JIUIL C OTPaHUYCHHBIMU BO3MOKHOCTSIMHU 3/10POBbS 110 3PEHUIO:

- VIS CJIeNbIX: 33JaHUs IS BHIIOJHEHUS Ha MPAKTHUECKUX 3aHATHIX O(QOPMIISIFOTCS pelibeHO-
TOoYeYHBIM pHQTOM Bpaiins , 160 3a4UTHIBAIOTCS ACCUCTEHTOM; ITMCbMEHHBIE 3a/IaHHsI BBITOJHSAIOTCS Ha
Oymare penbedHO-ToueqHbIM mpupTOM bpaiins 1mb0 HaTUKTOBBIBAIOTCS aCCUCTEHTY; 00yUJarOIIUMCS /ISt
BBITTOJIHEHUS 33JJaHUS TIPH HEOOXOJAUMOCTH MPEJOCTABISACTCS KOMIUIEKT MMChbMEHHBIX MPUHAICKHOCTEH
u Oymara Juig nmucbMa penbeHO-ToueuHbIM mpudTom bpaiins;

- VIS CJIa00BUASIIIMX: 0OecieunBaeTCsl HHAMBHIyalbHOE paBHOMEPHOE ocBelieHne He MeHee 300
JIFOKC; 00y4aromyMCs JJIs BBIMOJIHEHUS 33aHus IPU HE0OXO0AUMOCTH MPEJOCTABIISAETCS YBEIMUUBAIOIIEe
YCTPOICTBO; BO3MOXHO TaK)X€ MCIOJIb30BAHNE COOCTBEHHBIX YBEJIMYMBAIOIIUX YCTPOMCTB; 3aJaHUs AJIS
BBITIOJTHEHUS 331aHUN OQPOPMIIIOTCS YBETHUEHHBIM HIpU(TOM;

2) JUTSt THBJTUIOB | JIUII C OTPAaHIMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBS MO CJIYXY:

- AJIS TJIYXUX M cJIa00cablamux: 00ecreynBaeTcsl HalTMure 3BYKOYCHIIMBAIONICH anmapaTypbl
KOJIJICKTHBHOTO TTOJIb30BaHMSI, TP HEOOXOIMMOCTH 00yHarOIIUMCSI ITPEOCTABIISIETCS 3BYKOYCHUITHBAIOIIAS
anrmaparypa HHIUBUIYATbHOTO TTOJB30BAHMUS; IPEIOCTABIISIOTCS YCIIYTH CYPIOTIEPEBOIINKA;

- IJIsl CJIENIOTVIYXHX JIOIyCKaeTcs MPUCYTCTBUE ACCHCTEHTA, OKA3bIBAIOIIETr0 YCIyrH TH(I0CYpaO-
nepeBoYrKa (IOMUMO TPeOOBaHUH, BBIMOIHAEMBIX COOTBETCTBEHHO IS CIEMBIX U TIYXHX);

3) JUISL JTUT] C TSDKEIBIMU HAPYIICHUSIMU PEeUH, TITyXUX, CIa00CHbIIANINX JEKIIUU U CEeMUHAPBI,
MIPOBOJIUMBIE B YCTHOM (popme, MpoBOAATCS B MUCbMEHHOH (opme;

4) JUTSL MHBAJIMJIOB | JIUI] C OTPaHUYEHHBIMU BO3MOXXHOCTSIMH 37I0POBBS, HMEIOLUX HapyIle-
HHUSI OTIOPHO-IBUTATEJIbHOT0 anmnapara:

- TS JTAT] ¢ HApYIICHUSIMUA OTTIOPHO-IBUTATEIILHOTO arapara, HapyIIeHUsIMH TBUTATEbHBIX (DyHK-
Ui BEpXHUX KOHEYHOCTEH WIJIM OTCYTCTBHEM BEPXHHX KOHEUHOCTEH: MUChMEHHBIC 3aJaHUsI HaJUKTOBbI-
BAIOTCSl ACCUCTEHTY; BBINOJIHEHHE 3aJIlaHUH (TECTOB, KOHTPOJIBHBIX PadoOT), MPOBOAUMBIE B MUCbMEHHOMN
¢bopme, IpoBOAATCS B YCTHOM (hopMe ImyTeM orpoca, Oecebl ¢ 00yqaronMCs.
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9. YueOHO-MeTOAMYECKOE U HH(POPMAIMOHHOE O0ecniedeHne JUCHUILTUHbI
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http://e.lanbook.com/books/element.php?pll_id=306.
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2013.
CannoB A. A. KpaTkuil Kypc BbICHI€l MaTeMaTUKH, TOM. 1, Tom 2. — I'po3Hbiii, 2014.

baraesa M. T. COopHUK 3a7a4 1O JTUHEHHOW U BEKTOPHOU anredpe U aHAIUTUYECKOW TeOMETPHH.—
I'posusiii, UIIL] I'THH, 2007.

Hanaesa JI. I1I., Maramesa X. [1. Metoanueckoe nocodue 1o uzy4eHuro pasaena «Psap». — 'po3Hblid,
UIIL TTHU, 2007.

Hamaesa JI. 1., Cocmambexona JI. C. Coopuuk 3amau. uddepennmanbupie ypaBHeHUs. — [ pO3HBIH,
UIIL TTHH, 2010.

MaromaeBa M.A., Hcaesa JI.M. Ilpaktukym no Beiciield matemaruke. Yacts 1 (yueOHO-MeTo1MYe-
CKO€ 1moco0ue AJsl CTYJASHTOB SKOHOMUYECKUX crienuanbHocTei). — ['posnsrit: UL TTHU, 2011.
Maromaesa M.A., Hcaesa JI.M. IIpaktukym no Beiciield Mmatematuke. Yactsb 2 (yueOHO-MeTo1nYe-
CKOe 1mocoOue AJsl CTYJASHTOB SKOHOMHUYECKUX crienanbHocTei). — ['posnbrit: UIIL TTHTY, 2014.
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9.2. MeToaM4ecKHe YKa3aHus Ui 00yJaroIIUXCs 10 OCBOSHUIO JUCIMIUIMHEI (CM. IPUIIOKEHHE).
10. MaTepuajJibHO-TEXHUYECKOe o0ecnieyeHHe T CHUTITHHbI

3a xadenpoit «Beiciias v npuKiIagHas MaTeMaTHKa B TTIABHOM y4eOHOM KOpITyce 3aKperIeHbI JeK-

nuoHHas ayauropus Ne 1-16, ayauropun sl TPOBEISHUS TPAKTHUECKUX 3aHATUI

NeNe 2-08, 2-12, 2-27, 2-29, 2-31, 2-33, 2-35, GONBIIMHCTBO U3 KOTOPBIX OCHAIIEHO Ta0JIUIIaMu, Tpadude-
CKHMM MaTepuanoM, YepTekaMu 1o JUHEHHOH anreOpe, 2JIeMeHTaM BEKTOPHOUN alreOphl, aHATUTHYECKOM
reoMeTpud, TuddepeHITMATEHOMY HCYUCIICHUO (YHKIIMH OJTHOW TIepEeMEHHOM, HHTETPATbHOMY UCUHCIIC-
uuto. Ha xadenpe nMeroTcss ”HTEpaKTUBHAS JOCKA U TUATIPOEKTOP.
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MeToanuyecKue yKa3aHusi 0 OCBOEHUIO TUCHMILIUHBI «MaTeMaTHKa

1. Metoauueckue yKa3aHus JJIsi 00y4alOLMXCsl MO IUVIAHMPOBAHUIO M OPraHU3alMM BpPeMeHH,
He00X0MMOr0 1JIsl 0OCBOCHHS TUCHMILIHHBI.

W3yuenne pekoMeHIyeTcsl HauaTh ¢ O3HAKOMIICHHsI ¢ paboyeil mporpaMMoi AUCHUIUINHBL, €€ CTPYK-
TYpOH U coJiepKaHUEeM pa3zeoB (Moayiei), GOHI0OM OLEHOUYHBIX CPE/ICTB, 03HAKOMUTHCS € y4eOHO-METO-
JIMYECKUM U MHPOPMALIMOHHBIM 00ecTieueHHEeM AUCUUIUINHBL.

HucuuruinHa «MateMaTHKay COCTOUT U3 CBA3AHHBIX MEXKIY COOOI0 TeM, 00€CIeUnBaIOLINX OCIEN0-
BaTeJIbHOE U3yYCHHE MaTepHaa.

OOyuenue 1o gucuuIUIiMHe «MaTeMaTHKa» OCYIIECTBIISAETCS B ClIeyroIuX Gopmax:

1. Ayautopnslie 3aHATUS (JIEKIIMH, IPAKTUUECKUE).

2. CamocTosTenbHas padora cTyAeHTa (IOAr0TOBKA K JIEKLIUAM, IPAaKTUYECKUM 3aHITUSAM, TECTaM U
WHBIM (OpMaM MUCHbMEHHBIX pab0T, MHAWBUIYAIbHAS KOHCYJIbTALNS C IIPETIOAABATEIIEM ).

3. NuTepaktuBHbIe (OPMBI IPOBEICHUS 3aHATUN (KOJIJIOKBUYM, JIEKITUS U JIp.OPMBI).

VY4eOHbIi MaTepuall CTPYKTYPUPOBAaH M M3YYEHHUE MUCHUIUIMHBI TPOU3BOJUTCS B TEMATUYECKOH I10-
ciieioBaTeNbHOCTH. KaXk1IoMy IpakTHYECKOMY 3aHITHIO U CAMOCTOSITEIbHOMY U3YUYEHHUIO MaTepraa rnpe-
IIECTBYET JICKIHSA 110 TaHHOK Teme. OOydaronmecs: CaMOCTOSATENILHO MPOBOAAT MPEIBAPUTEIBHYIO TIOTO-
TOBKY K 3aHATHIO, IPUHUMAIOT aKTUBHOE M TBOPUYECKOE YUaCTHE B 00CYXKIEHUN TEOPETUYECKUX BOIIPOCOB,
pa3bope mpoOIEMHBIX CUTYAIMd U IOUCKOB MyTeH UX pemeHus. MHorue npoOiieMsl, U3y4aeMble B Kypce,
HOCAT JIMCKYCCUOHHBIM XapakTep, 4TO MpearojaraeT HHTEPaKTUBHBIA XapakTep MPOBEACHUS 3aHATUN Ha
KOHKPETHBIX MTPUMEpPaX.

Omnucanue nocnen0BaTeIbHOCTH J€HCTBUI 00y4atoerocs:

[Tpu n3yueHnn Kypca ciielyeT BHUMATEIBHO CIYIIaTh U KOHCIIEKTHPOBATh MaTepHall, H3JIaraéMblii Ha
ayJAMTOPHBIX 3aHATHX. J[J1s1 ero MOHMMaHUs M KaUeCTBEHHOTO YCBOCHMSI pEKOMEHAYETCs Clelyrolas mo-
CJIEIOBATEIILHOCTD NEUCTBUM:

1. Tlocne okoHUaHMsI y4eOHBIX 3aHATUI IS 3aKPEIUIEHUS] MaTepuaa IpOCMOTPETh U 00/ lyMaTh TEKCT
JIEKLMH, POCIIYILIaHHOM CerojHs, pazodpaTh paccMoTpeHHbIe pumepsl (10 - 15 MunyT).

2. Ilpu NOATrOTOBKE K JIEKLUH CIIEAYIOIIETO JHs MOBTOPUTH TEKCT MPEbIAYIIEeH JeKIHH, TOIyMaTh O
TOM, Kakasi MOXeT ObITh cienyromas tema (5 - 10 munyT).

3. B reueHue Henenu BeIOpaTh BpeMs 71 paboThI ¢ auTeparypoii B bubnuoreke (1o 1 gacy).

4. Tlpu MOATOTOBKE K MPAKTHYECKOMY 3aHSTHIO TOBTOPUTH OCHOBHBIE MTOHSTHUS 110 TEME, U3YIUTh MTPH-
Mepbl. Perias KOHKPETHYIO CUTYAIHIO, - TPEIBAPUTENIBHO OHATh, KAaKOI TEOpeTHUEeCKUN MaTepual HyKHO
UCTOJIB30BaTh. HaMETHUTH TIaH perieHws], MorpoOOBaTh Ha €T0 OCHOBE PEIIUTH | - 2 MPaKTUYECKHE CUTYya-
U,

2. MeToauyeckue yKkazanus mo padore o0y4arouuxcsi BO BpeMsi IpoBeeHUs JEeKIU.

Jlekuuu aroT oOy4yaromUMCsl CUCTEMAaTH3UPOBAaHHbIE 3HAHMS MO TUCHUIUIMHE, KOHIEHTPUPYIOT UX
BHHUMaHHE Ha HanboJiee CI0KHbBIX M BaXXKHBIX Bompocax. JIeKIuu 0ObIYHO U3JIaraloTcs B TPAIUIUOHHOM WIH
B npo0ieMHOM cTuJIe. J{J1s cTyIeHTOB B OOJIBIIMHCTBE ClIyyaeB B pobaeMHoM ctuiie. [IpobieMHblit cTHIb
MO3BOJISIET CTUMYJIMPOBATh aKTUBHYIO TIO3HABATENbHYIO EATEIbHOCTh 00YUAIOIMIMXCS U UX UHTEPEC K JTUC-
LUIUTIHE, (OPMUPOBATH TBOPUECKOE MBILIUIEHHUE, TPHOEraTh K MPOTHUBOIIOCTABICHUSAM U CPAaBHEHUSM, Je-
naTh 0000LIEHNS], aKTUBU3UPOBATh BHUMaHUE 00yYarOIIMXCs MyTeM MOCTaHOBKHU MPOOJIEMHBIX BOIIPOCOB,
MOOUIPATH JUCKYCCHIO.

Bo Bpemst TEeKIIMOHHBIX 3aHATUN PEKOMEHYETCsl BECTH KOHCIIEKTHPOBaHUE Y4eOHOro Marepuaina, 00-
pamaTh BHUMaHue Ha (GOpPMYJIMPOBKU M KaTETOPUH, PACKPBIBAIOIINE CYTh TOT'O MM WHOT'O SIBJICHUS, WIH
MIPOLIECCOB, BHIBOJIBI U MPAKTUYECKHE PEKOMEHIALINH.



KoHcnekT nekiuu Jiydie noapasaessTh Ha MyHKTHI, COOJII01asi KPACHYIO CTPOKY. DTOMY B OOJIBILION
CTeNeHu OyAyT CIocoOCTBOBATh BONPOCHI IIaHA JIEKLIMH, IPeJIoKeHHbIe penoaaBarensm. Cnenyer o0-
palaTe BHUMaHHUE Ha aKLEHTHI, BBIBOJIbI, KOTOPBIE JIEIAET NPEI01aBaTellb, OTMEUasi Han0oJee BaXKHbIE MO-
MEHTBI B JICKIIUOHHOM MaTEpHAJIE 3aMEUaHUAMH «BaXKHO», «XOPOILIO 3alIOMHUTH)» U T.II. MOKHO J€J1aTh 3TO
U C IIOMOILBIO PA3HOIBETHBIX MAPKEPOB UJIU pPyUeK, IOAYEPKUBAsi TEPMUHBI U ONIPEACICHUS.

Ienecoobpa3Ho pazpaboTaTh COOCTBEHHYIO CUCTEMY COKpallleHH, a00peBraTyp u cuMBoJIoB. OJ1HAKO
Ipu JanbpHele paboTe ¢ KOHCIEKTOM CHMBOJIBI JIy4llle 3aMEHUTh OOBIYHBIMHU CIIOBAMU JJIsi OBICTPOTO
3pUTENBHOTO BOCIIPUATHUS TEKCTA.

PaboTast Ha/l KOHCTIEKTOM JIEKLIUi, HEOOXOIMMO HUCIIOIB30BAThH JTUTEPATYPY, KOTOPYIO PEKOMEH I0BAJI
npernojaBaTenb. VIMEHHO Takas cepbe3Has, KpONoTiIKMBas padoTa ¢ JIEKIMOHHBIM MaTEpUaoM MO3BOJIUT
r7TyOOKO OBJIA/IETh TEOPETUUECKUM MATEPUATIOM.

TemaTuka nexuuil 1aetcs B paboyeil mporpaMme JUCLUIUIMHBL.

3. MeToauyeckue yKkazaHusi 00y4aroUMCs 10 NOAr0TOBKe K NPAKTHYECKUM 3aHATHSAM.

Ha nmpakTuueckux 3aHATHSX NPUBETCTBYETCS aKTMBHOE y4acTHE B 0OCY)KJIEHHMM KOHKPETHBIX CUTYya-
U, CIIOCOOHOCTh Ha OCHOBE TOJYYEHHBIX 3HAaHUH HaXOIUTh Hanbosee 3(pPeKTUBHBIC PEIICHUS TOCTAB-
JICHHBIX IPO0JIeM, YMETh HaXOAUTh MOJIE3HbIHM TOMOJHUTEIbHBIN MaTepral [0 TEMaTHKEe CEMMHAPCKUX 3a-
HSTHUH.

CryneHTy peKOMEHAYETCS CIEAYIOLas CXeMa IOATOTOBKH K TPAKTUYECKOMY 3aHATHIO:

1. O3HakOMIIEHHE C TUIAHOM NPAKTUYECKOTO 3aHATHS, KOTOPbII OTpa’kaeT coAepkKaHHUE MPEII0oKEH-
HOH TEMHI;

2. IIpopaboTaTh KOHCIIEKT JICKIUH;

3. IIpounTarh OCHOBHYIO JIUTEPATYPY.

B npouiecce moaroToBKM K NPAKTUUECKUM 3aHITUAM, HEOOXOMMO 00paTUTh 0CO00E€ BHUMAaHUE Ha ca-
MOCTOSTENIBHOE U3y4EHHE PEKOMEHJOBAaHHOM JITEpaTyphl. IIpu Bcell MONHOTE KOHCIIEKTUPOBAHNUS JIEKLIUH
B HEW HEBO3MOXHO M3JIOKUTh BECh MaTepHall U3-3a JIMMHUTA ayIUTOPHBIX yacoB. [loaToMy camocTosiTens-
Has paboTa ¢ ydeOHMKaMH, y4eOHBIMHU [TOCOOUSAMU, HAYYHOH, CIPAaBOYHON JIUTEpaTypoil, MaTepragamMu 1e-
puoanyeckux minanuil U MHTepHeTra siBnsercss HanOosee A3p(GEeKTUBHBIM METOJOM MOJYUYEHHUs JOMOJIHU-
TEJbHBIX 3HAHUH, MMO3BOJISIET 3HAYMTEIBHO aKTHBU3MPOBATh MPOLECC OBIAAEHUS MH(OpMAIHEl, criocoo-
CTBYeT 0oJjiee ri1y0OKOMY YCBOEHUIO H3Yy4aeMOro MaTepuaia, popMHUpPYeT y CTYJEHTOB OTHOLIEHHE K KOH-
KpeTHOI1 npoGiieMe. Bce HOBBIE OHATHS 110 U3y4aeMoil TeMe HEOOXO0IMMO BbIyYUTh HAaU3yCTh U BHECTH B
rJIoccapuil, KOTOPbIH 11eJ1ecO00pa3HO BECTH C CaMOT'0 Hauajla U3y4eHUs Kypca;

4. OTBeTUTH HA BONPOCHI [UIaHA MPAKTUYECKOTO 3aHATHUS;

5. BBINOJHUTE JOMAaIIHEE 3aJaHHE;

6. IIpopaboTarh TeCTOBBIE 3a/1aHUS U 33/]a4H;

7. Ilpu 3arpyaHeHusX chopMynupoBaTh BOIPOCH K MPEO1aBaATENIO.

Pesynbrar Takoit paboThI JOJKEH MPOSBUTHCS B CIOCOOHOCTH CTYAEHTa CBOOOJHO OTBETUTH Ha TEO-
pEeTHYECKHE BOIMPOCHI MPAKTUKYMa, BBICTYNATh U Yy4acTBOBATh B KOJUIEKTHBHOM OOCY)KJIEHUU BOIPOCOB
M3y4aeMOH TeMbI, TPABUIILHO BBIMOIHATH MPAKTUUYECKUE U UHBIE 3aJJaHHs, KOTOPbIE TAIOTCS B (POHJIE OIle-
HOYHBIX CPEJICTB AUCLUUILINHBIL.

4. MeToauyeckne yKa3aHusi 00yYAOIIHUMCS 10 OPraHU3aIUM CAMOCTOSITEIbHOM padoThI.

[lenp opraHu3anmu caMOCTOATENbHONW pabOThI MO AMCHUILINHE «MareMaTHuka» - 3TO yriIyOJieHue u
paciiMpeHue 3HaHuil B 00JacTH MaTeMaTHKH, (opMHpoBaHHE HaBblKa M MHTEpeca K CaMOCTOATEIbHOU
MMO3HABATEIbHOU JI€ATEIbHOCTH.

CamocrosiTenpHast paboTa 0OyJaronIuXcsi SIBISETCS BOXHEHUIITUM BHUJIOM OCBOCHHUSI COJEPIKAHMSI JTHC-
[UTUTHHBI, TOATOTOBKH K MPAKTUYECKUM 3aHATHSAM M K KOHTPOJIbHOM paboTe. Croa e OTHOCATCS U caMo-
CTOATENbHOE YIIyOJIeHHOE U3ydYeHHEe TeM AUCUMIUIMHBEL. CaMocTosdTenbHas padoTa mpeacTaBisieT co0oit
MOCTOSTHHO JICWCTBYIOIIYIO CHCTEMY, OCHOBY O0pa30BaTeIbHOTO MpOoIlecca U HOCUT MCCIIEN0BATENbCKHIA



XapakTep, YTO MOCITYXHUT B OyIylleM OCHOBAHHEM JUIsl HAITMCAHMS BBITYCKHOW KBaTU(UKAIIMOHHON pa-
0O0TBI, IPAKTUUECKOTO IPUMEHEHHS OJIYUEHHBIX 3HAaHUH.

Opranuzanus caMOCTOSITEIbHON paboThl 00YJarOIIUXCs OPUEHTHUPYETCS] HA aKTUBHBIE METOJIbI OBJIA-
JIeHUs 3HAHUSIMH, Pa3BUTHE TBOPYECKUX CIIOCOOHOCTEMH, Mepexo]] OT MOTOYHOr0 K MHIAUBHyaTU3UPOBAH-
HOMY OOYUYEHHIO, C YIETOM NOTPEOHOCTEHN 1 BOBMOKHOCTEH JIMIHOCTH.

IIpaBuibHAs opraHU3aLus CaMOCTOSTENbHBIX YU€OHBIX 3aHATUH, UX CUCTEMAaTUYHOCTb, 11eJ1eco00pas-
HOE IUTAaHWPOBaHHE paboyuero BpeMeHHU MO3BOJISIET CTYJACHTAM Pa3BUBATh YMEHHUS U HABBIKH B YCBOCHUU U
cucTeMaTHU3aluy IPUoOpeTaeMbIX 3HaHUH, 00ecIIeunBaTh BBICOKMI YPOBEHb YCIIEBAEMOCTHU B IIEPUO 00Y-
YEHUS, TOJTYYUTh HaBBIKHU MOBBIIICHUS TPOPECCHOHATHLHOTO YPOBHSI.

CamocrodrenbHas paboTa peanu3yercs:

- HEMOCPEACTBEHHO B MPOLIECCE ayIUTOPHBIX 3aHATHH - Ha JCKIHIX, IPAKTHYECKUX 3aHATHSIX;

- B KOHTAaKTe C IIpenojaBaTeaeM BHE PAMOK paclUCaHUs - Ha KOHCYJITAIUX 110 y4eOHbIM BOIIPOCaM,
B XO/I€ TBOPYECKUX KOHTAKTOB, NMPH JMKBUAALUH 3a/I0JDKEHHOCTEH, TP BBIOJIHEHUH WHAWBUIYAIbHBIX
3aJaHUNA U T.1.

- B Oubnmoteke, 1oMa, Ha Kadeape MpH BHITOJHEHUH 00YUJaIOMIMMCST YU€OHBIX U MPAKTHYECKUX 3a-
Jadu.

Buast CPC u kputepuu o1ieHOK

(o 6amnbHO-periTunroBoit cucreme I THTY, CPC ouenuBaercs B 15 6amioB)

KonTponbhas padbora

Konnoksuym

TeMbl 17151 CaMOCTOATENBEHOM pabOTHI POIKCAHBI B pad0Yeil mporpaMmme AUCHUIUINHBL. D} deKTHBHBIM
CPEACTBOM OCYIIECTBICHUS 00yYarOIUMCSl CaMOCTOSITEIbHOW PabOThI SBISIETCS 3JIEKTPOHHAsE HHpOpMa-
IIMOHHO-00pa30BaTeNbHAs CpeJla YHUBEPCUTETA, KOTOpasi 00eCIIeYnBaCT JOCTYII K Y4eOHBIM IIaHaM, pabo-
YUM IpOorpaMMaM JUCHUILIUH (MOyJIei), MIPaKTHK, K U3aHUSIM JIEKTPOHHBIX OMOIMOTEUHBIX CUCTEM.
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CocTaBUTEIb
.,%1‘2247 Maramesa X.I1.

noteHT Kadeaps! «BbIciIas u MPUKITaHAs MAaTEMAaTHKA»

COTJIACOBAHO:

3aeyromuii kaeapoit «Briciuas u NpUKIIaHas MATCMATAKA» laugeB A.M..

3aseayromuit kadeapoit «MHPOpMALHOHHBIC TCXHOIOTHH Mowuceenko H.A.
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