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1. lean u 3aa49u JTUCUMILJIUHBI

Heabo mMareMaTudyeckoro oOpa3oBaHus OakaiaBpa SBISETCA:00y4CHHE CTYJACHTOB OCHOB-
HBIM TTOJIOKCHHSIM ¥ METO/IaM MaTeMaTUKH, HaBBIKAM TIOCTPOSHUSI MATEMAaTHIECKHUX JTOKA3aTeIbCTB
MyTeM JIOTHYECKHUX PACCYKJIEHUHN, METOIaM peIlieHus 3a/1ay.

3agayamMu U3yueHUs TUCHUIUIMHBI SBIISETCS 00y4YeHHE CTYICHTOB OCHOBHBIM MaTeMaTuye-
CKHMM METOJIaM, UX 3HAaKOMCTBO C Pa3JIMYHBIMU MPHIOKCHUSIMH 3TUX METOJIOB K PEIICHUIO MPAKTHU-
YeCKUX 3aj1a4,Jieasi Py 3TOM YIOp Ha T€ pa3ielibl MaTeMaTHKH, KOTOPbIE UMEIOT BaXKHOE 3HAYC-
HUE JJI51 TOTO WM UHOTO MPOQUIIS TOATOTOBKH CIICIIUAIHUCTOB.

2.MecTO JUCUMILIMHBI B CTPYKTYpPe 00pa30BaTe/IbHO NPOrpaMMbl

MaremaTrka OTHOCHUTCS JUCLMIIIMHAM 00s3aTeIbHOM YacTH.

JlanHas TUCIMIUIMHA SBJSETCS MPEIIIECTBYIOMICH IS CISAYIOIUX €CTeCTBEHHOHAYYHBIX U
o0mienpogecCHOHANbHBIX YYEOHBIX AUCIUIUINH, MPEIYCMOTPEHHBIX B Y4EOHBIM IJIAaHOM Hampas-
nenus noarotoBku 11.03.02 «MH(MDOKOMMYHUKAIIMOHHBIE TEXHOJIOTHH U CUCTEMBI CBS3H»: DKOHO-

muka, MapopmaTuka.



3. IlepeveHb MIaHMPYEMBbIX Pe3yJIbTATOB 00y4eHHS 10 AUCHUILIHH

(MOIIyJIIO), COOTHCCCHHBIX ¢ THIUKATOPAMHA NOCTHKCHUSA KOMIIeTEeHIIU

Tabauya 1

IInanupyemsble pe3yJibTaThl

Koa nmo ®I'OC HNHIuKaTOpbI 10CTHKEHUS 00y4eHMsI M0 IMCIUIJINHE
(3YB)
Ob6menpodeccnoHalbHbIE
OIIK-1. OIIK-1.1.®opmynupyer GyHaa- | 3HaAThb METOIbI PELICHUS CUCTEM
Cnocoben HC- | MCHTAJIbHBIC 3aKOHBI IIPUPOIBI 1 JIMHEHHBIX a_]'[re6pal/1quKHX

IOJIE30BaTh  IMOJIOXKE-
HUS, 3aKOHBI U

METOJBl  €CTECTBEH-
HBIX HAayK U Marema-
TUKA JUIS  PEUICHHUS
3aJ1ad = WMHXKEHEPHOM
JIESITENLHOCTH,

OCHOBHBIC (PU3MYECKHE MaTeMa-
TUYECKHE 3aKOHBI M METOIbI
HAKOIUICHHUS, Tiepea4yn u oOpa-
00TKH MHGOPMAITHH.

OIIK-1.2 Tlpumensiet pusuue-
CKHUE 3aKOHBI 1 MAaTEMaTHYCCKH
METOBI JIJIsl pEIICHUS 3a/1a4 TEO-
PETUYECKOTO U MPHUKIIATHOTO Xa-
pakTepa.

OIIK-1.3.Victionb3yeT 3HaHHS
(bU3MKK U MaTEMAaTUKH TIPU pe-
IICHUU TPAKTHYECKUX 33124

ypaBHEHUH, OCHOBBI IuDdepeH-
LUPOBAHUA M HHTErPUPOBAHUS
¢bynkuuid, pemenus nuddepeH-
LUAIbHBIX YPAaBHEHUN, OCHOBHBIE
IIOJIO)KEHUSI TEOPUM BEPOSATHO-
CT€d U MATEMaTHUYECKOM CTaTH-
CTUKH, TEOPUH PSATIOB.

YMeTb IPUMEHATh CBOM 3HAHUS
K pELICHUIO NPAaKTHYECKUX 3a-
Jlad; TMOJIb30BaThCsl MaTeMaTHye-
CKOM JHTEpaTypod Juisl H3yde-
HUSI UHXEHEPHBIX U SKOHOMUYE-
CKHX BOIIPOCOB.

Baagerb: Meromamu pelieHHs
3ama4 anreOpsl U TEeOMETpPUH,
nuddepeHMaIbHOTO W HHTE-
TpajdbHOTO WCUUCICHUS, TU(-
dbepeHInanbHBIX  ypaBHEHUH,
METOJIaMU MTOCTPOECHUSI MaTeMa-
TUYECKUX MOJENIeH I 3ajad,
BO3HUKAIOIIUX B HWH)XEHEPHO-
SKOHOMUYECKOHN IIPAKTUKE




4. O0béM TUCHUILUIMHBI U BUbI Y4eOHOH padoThI

Tabauya 2.
Beero CemecTphbl
Buj yue6Hoit padoTnl H/3a4.e1.
0P0, u 3P0, u
0®0 | 300 1 2 3 4 1 2 3 4
KonrakTHas pa6oTa(Bcero) 256/7,11 80/2,2 68 64 60 64 20 20 20 20
B ToMm uucne:
TeKIIHH 128 40 34 32 30 32 10 10 10 10
npaktudeckue 3anatus (I13) 128 40 34 32 30 32 10 10 10 10
CamocTosiTeabHAs paGoTa 356/9.9 | 532/14,8 112 80 84 80 160 124 124 124
B ToMm unce:
BBITIOJIHEHHE MHChbMeHHOo# CP 72 — 18 18 18 18
ITonroroska k I13 45 - 18 10 10 10
HOZIFOTOBE(a Kk KP 1o 32 B 8 8 8 8
pPYOEXKHOI aTTecTaIiu
H3yYeHHE BOIPOCOB, BHIHECEH-
HBIX Ha CaMOCTOSITEIbHOE U3Y- 135 432 50 26 30 26 135 99 99 99
YeHHE
MOATOTOBKA K 3K3aMEHY 12 100 18 18 18 18 25 25 25 25
Buj orueTHOCTH IK3. 3a4 IK3. 3a4. IK3. 3a4. IK3. 3a4.
Obwas Tpyroemkocts, 612/17 | 612/17 | 180/5 144/4 | 14444 144/4 | 180/5 144/4 144/4 144/4
JTUCIHUILINHLI 4/3.€]1.




5. ConeprxaHue y4eOHOM AUCHUNIHHBI

5. 1. Pa3zaeibl TUCHUIIIMHBI U BHABI AYJAUTOPHBIX 3aHATHH

Tabauya 3
Ne HaumenoBanue Hacet Hacwt
w/n pa3/ieia IHCHUILTHHLI 10 CEMeCTPaM JIeKIIPIOHHubIX HpaKTH‘IeCuKHX Bcero uacos
3aHATHH 3aHATHH
1 cemecTp
Bcero 34 34 68
1 | Jluneiinas anreOpa 8 8 16
2 | DneMeHTHl BEKTOPHOH anreOpsl 8 8 16
3 | AHaTUTHYECKass TEOMETPHS 8 8 16
4 BBenenue B MaTeMaTHUECKHUNM aHAIN3 10 10 20
2 cemecTp
Bcero 32 32 64
5 Z[H(bd)epeHuHanbﬁoe ucuucueHue 20 20 40
(YHKIIUU OJTHOW MTEPEMEHHOMN
6 ODYHKIMH HECKOJIBKUX MEPEMEHHBIX 12 12 24
3 cemecTp
Bcero 30 30 60
7 | HTErpansHOe HCYHCIICHNE 18 18 36
8 | duddepenunansubie ypaBHEeHUs 12 12 24
4 cemecTp
Bcero 32 32 64
9 Psaner 14 14 28
10 OcHOBBI TEOPUH BEPOATHOCTEH M Ma- 18 18 36
TEMaTU4YEeCKON CTATHUCTUKH
HToro 128 128 256




5. 2. JIeKIMOHHBIE 3aHATHSA

Tabnuya 4

Haumenosanue
pasnena Conep:xanue paszjiena
JTUCIHUIINHBI

NeNe
n/n

1l cemecTp

Onpenenurenu 2-ro U 3-TO MOPSJAKOB, UX CBOMCTBa. MUHOp U ai-
reOpandeckoe JIOTOJIHEHUE 3IeMeHTa ompenenurens. [lonstue o6
omnpenenuTene N-ro nopsaka. PemieHne cucreM JMHEHHBIX ypaBHe-
Huii meronoM Kpamepa. [lonstue o marpuue. CioxeHue, BbIUUTA-
HHUE MATpHUL, YMHOXEHHME MaTpULIbl HAa YHUCJIO. YMHOXEHHUE IBYX
Mmatpul. OOpaTHas mMaTpuia. MaTpudHasi 3aIUCh U MaTPUYHOE pe-
LIEHWE CUCTEM ypaBHEeHUH. Metoj ["aycca pemieHus: cucteMm JIMHEH-
HBIX YPABHEHUM.

1 JluHeiinas ajaredpa

Bexropnas anredpa. Ilonstue Bekropa. JluHeilHble omepanuu Haj
BekTopaMu. lloHsTHE NMHEHHON 3aBUCUMOCTH BEKTOpPOB. JIMHelHas
3aBUCUMOCTb BEKTOPOB Ha IUIOCKOCTH. ba3zuc Ha miockocTu. [Ipoek-

DJ1eMeHTBbI M BEKTOpa Ha och. CKalsSIpHOE, BEKTOPHOE, CMEIIAHHOE ITPOU3BeE-
BEKTOPHOI ajredpbl | JI€HUS BEKTOPOB U MX CBOMCTBA. Y CIOBUSA KOJUIMHEAPHOCTH, OPTOIO-
HaJbHOCTH U KOMIUIAHAPHOCTH BEKTOpOB. Hampapmstomue KocuHy-
Cbl BEKTOpPOB. ['€OMETpUYECKU CMBICI BEKTOPHOIO M CMEIIAHHOIO
MPOM3BEICHUIA.

CucreMbl KOOpJIMHAT Ha IJIOCKOCTU. PaccTosiHue Mexay TOUKaMmH.
Jlenenue orpe3ka B JaHHOM oOTHowleHuu. [Ipsmas Ha miIockocTH.
PaznuuHble ypaBHEHUS MPSIMOM HA MNIOCKOCTH. PaccTosiHue OT TOYKU
J0 MpSAMOM. YTOJI MEXAY MNPSAMBIMA U YCIIOBUS NEPHEHAUKYJISIPHO-
CTH U MAPAJUIEIBHOCTH NMPsIMBIX. KpHBBIE BTOPOrO MOPSIIKA: OKPYXK-
HOCTb, JJIIUIIC, runepbona, napabdona. [IpuBeneHrne Kk KaHOHUYECKO-
My BUJly YPABHEHUH KPHUBBIX BTOPOIO MOPSIKA.
AHaJIMTHYECKAsA ITnockocte. Paznuynele ypaBHeHus II0CKOCTH. PaccrosHue OT TOY-
reomeTrpus KM JI0 TUIOCKOCTH. YTOJ MEXIY IUIOCKOCTAMM. Y CIOBUS Napajlieib-
HOCTH W MEpPHEHIUKYISAPHOCTU IUlocKocTel. Ilpsmas B mpocrtpan-
cTBe. PasnnuHble ypaBHEHHs NPSAMOW B IPOCTPAHCTBE. YTOJI MEKIY
NPSAMBIMU. Y CIIOBUS NApAIICIIBHOCTH U NEPIEHIUKYISAPHOCTH IIpsi-
MBIX. YTOJI MEXAY NPSIMOM M IUIOCKOCTBIO. B3anMMHOE pacmosioxe-
HHUE NPAMOM U IIIOCKOCTH Touka nepecedeHus NpsMON U IIIOCKOCTH.
Kpusbie Broporo mopsaka. [IpuBeneHue ypaBHEHUN KPHUBBIX 2-TO
NOPsiAKA K KAHOHUYECKOMY BH]TY.




BBeagenue B MaTema-
THYECKHI aHAJIN3

IMpenen ¢ynkuu. beckoneuyno manbie QYHKIMM W UX CBOMWCTBA.
beckoneuno Gompiue GyHKIIUA U UX CBSI3b ¢ OECKOHEYHO MaJIbIMH.
OcHoBHbIE TEOPEMBI 0 Ipeaenax. TUIbl HEONPEAEIEHHOCTEN U NpU-
Mepbl X packpbiTus. [lepBbiil 3ameuaTenbHblii Ipeaen. CpaBHEHHE
OCCKOHEYHO MallbIX (YHKIMH. DKBUBAICHTHBIC OCCKOHEYHO Mallbie
¢bynkuun. Bropoii 3amedarensHbiil npenen. [loHsATHE HEMpephIBHO-
ctu pyHkuuu. OnHOCTOpOHHUE TIpeenbl. Touku pa3pbiBa (GyHKINH,
ux knaccudukanus. CpoiicTBa GyHKUINN, HENPEPHIBHBIX HAa CEIMEH-
T€: OTPaHUYEHHOCTb, CYILIECTBOBAHUE HAMOOJBILIEr0 U HAUMEHBIIETO
3HaYEHUH, IPOMEKYTOUHbIC 3HAUCHHUS.

2 cemecT?p

AnddepennuanbHoe
HCYMCJIEHHe
(pyHkuuM oaHOIM
nepeMeHHOMH

Onpenenenre TPOU3BOJHON, €€ T€OMETPUUYECKUM M MEXaHUYECKU
cmbicit. [lpaBuna muddepennupoanus ¢QyHkuuii. [IpowsBomHbie
OCHOBHBIX 3JIeMEHTapHbIX (QyHKUuH. [luddepenumpoanue ciox-
HoOW (yHKIMu. [Ipon3Boanble (YHKINH, 3aaHHBIX HESIBHO M Iapa-
Mmetpuuecku. Juddepenunan QyHKIUM M €ro reoMeTpU4ecKUi
cmbica. CBs3p muddepeHnuana ¢ Mpou3BoaHON. VHBapHaHTHOCTH
dbopmbl nuddepenimana ciaoxuoi Gynkuuu. Cesizp Mexay audde-
PEHIIMPYEMOCTBIO M HENIPEPBIBHOCTHIO. [Ipon3BoaHbIe U quddepen-
L[MaJIbl BBICIIMX HOPsIKOB. OCHOBHBIE TeOpeMbl 0 nuddepeHuupye-
MbIX ¢yHkuusax: @epma, Poms, Jlarpanxka, Komu. IlpaBuno Jlonu-
tasd. Touku skcTpemyma ¢yHkuuu. HeoOxonumoe u poctatouHoe
YCJIOBHS CYIIECTBOBaHHS dKCTpeMyMa. Hanbonpiiee 1 HanMeHbIIee
3HayeHus ¢(yHkuuu, auddepenurpyemoir Ha orpeske. Mccnenosa-
HUE BBINYKJIOCTH (QyHKIMH. Touku mnepernba rpaduka QyHKIUH.
Acumnrotsl rpaduka ¢pyHkiuu. O6mas cxema uccieaoBaHus QyHK-
LIUU U TIOCTpoeHus e€ rpaduka.

DOyHKIUHA
HECKOJIbKHX
nepeMeHHbIX

@DyHKIUN HECKOJIBKUX MepeMeHHbIX. O0IacTh ONpeaeneHus, TMHUN
ypoBHA (GYHKIMH JBYX INepeMeHHbIX. Ilpeaen um HempepbIBHOCTb
GyHKIUY.

YactHble npousBoanble. [TomHblil nuddepeHan 1 ero MCmoib3o-
BaHUE JUIS NMPHUOMMKEHHBIX BBIYMCIEHUH. YacTHbIE NMPOU3BOAHBIE
BbIcIIMX MOpsakoB. JuddepeHuupoBanue CIOXHBIX (QYHKIMH.
HuddepenunpoBanrie HESBHbIX (QYHKUUNA. OKCTpeMyM (YHKIUU
IByX InepeMeHHbIX. HeoOxomumoe M J0CTaTOYHOE YCIOBUS CyIIe-
CTBOBaHMsI dKCTpeMyMa (pyHKIIUU ABYX nepeMeHHbIX. Haubombiee u
HauMEHblIIee 3HaYeHUs (YHKIUU B 3aMKHYTO# oOmactu. Kacarensb-
Hasl IJIOCKOCTh U HOPMaJjlb K TOBEPXHOCTH.




3 cemMmecTpP

HNHurerpajibHoe
HCYHCICHHE

[TonsiTue mepBooOpaszHoi. Heonpenen€Hublii HHTETpal U €ro CBOM-
ctBa. Tabnuna HeonpenenéHHbIX MHTErpanoB. OCHOBHBIE METOJIbI
WHTETPUPOBAHUS: HEIIOCPEJICTBEHHOE NHTETPUPOBAHKUE, METO/ MO~
BeJeHUS ToJ 3HaK nuddepeHmana, METo 3aMEHBI MEPEMEHHOM,
UHTErpupoBaHue 1o yacTsMm. KommiiekcHble uncia. AnreOpaunue-
ckas (opma 3amMcu KOMIUIEKCHOTO 4Hcia. Moayllb M apryMeEHT.
Tpuronomerpuyeckasi U mnokasareiabHasi (OPMBI 3alUCU KOMILJIEKC-
HOro uyucna. /[elicTBUs Haa KOMIUIEKCHBIMH yuciamu. Dopmyia
MyaBpa-Jlamnaca. Muorounensl. Teopema be3y. OcHoBHas TeopeMa
anreOpel. PasznoskeHne MHOrowieHa Ha JIMHEHHBIC M KBaJIpaTHBIC
MHOKUTENH. TUIbl mpocTedmux ApoOei M MX HHTErpUpOBAHUE.
HuTerpupoBaHue palMoOHAIBHBIX IpO0OEH METOAOM pa3ioKEeHUs Ha
npocteiiimue apoOu. MHTerpupoBanue MpoCTEHIIUX HUpPpalMOHATb-
HBIX (yHKIMA. VHTErpUpoBaHWE TPUTOHOMETPUUYECKHX (DYHKIHIA,
YHUBEpCalbHas OJICTAHOBKA.

3anauy, NPUBOASILIME K TOHATUIO OMNPENCIEHHOIO HWHTErpasa.
OnpenenéHublii UHTErpan U ero cpoictBa. Popmyna HeroTona-
Jletbnuna. 3ameHa nepeMeHHoU B onpeneaéHHom unrerpaie. dop-
MyJIa UHTETPUPOBAHHUS IO YACTSAM JJIA ONPENEIEHHOIO MHTErpaia.
[TpunokeHus onpenenéHHOro MHTErpajia: BBIUMCICHUE IUIOIIAei
IJIOCKUX (UTYp, BEIYUCICHHUE UTHHBI IYTU KPUBOM, 00HEMOB Tell.
HecoOcTBenHble nHTerpansl. MHTerpangsl ¢ OECKOHEUHBIMU IIpejie-
JaMH UHTerpupoBanus. IHTerpasibl OT HEOrpaHUYEHHBIX (PYHKIIUH.

JAudpdepenunanbHbie
YPaBHEHU

3anauu, npuBoadnIe K IuddepeHMaIbHBIM ypaBHEHUAM. Teope-
Ma CYIECTBOBAHMS W €IUHCTBEHHOCTH pemieHwHst st TuddepeHm-
QJIBHOTO ypaBHEHHUs 1-To mopsaka. YpaBHEHUS C pa3JestoLMMUCS
NIEPEMEHHBIMH, OJTHOPOIHBIC U JINHEHHBIE YpaBHEHUS |-ro mopsiaka.
Juddepenunanbapie ypaBHeHUs 2-To nopsaka. OCHOBHBbIE TOHS-
tus. Teopema cyniectBoBaHus pemeHus. [Ipocreiime ypaBHEHUS,
JIOIyCKAOIUe TMOHIKEHNE nopsaaka. JIuHelHble nuddepeHnmrans-
HbIE ypaBHEHHS 2-T0 Topsaka. JInHeiHbIe OJHOPOAHBIE W HEOIHO-
poaHble ypaBHeHHUs. Teopema O CTpyKType OOILEro peuieHus Ju-
HEWHOr0 HEOTHOPOAHOTO ypaBHeHUsA. Meron Jlarpanxa. JInHeitnbie
TuddepeHIaIbHble YpaBHEHHUS ¢ MOCTOSHHBIMU Kod(h(uImeHra-
Mu. Pemienne NMMHEHHBIX OXHOPOMHBIX IU(M(EpPEHITNATBEHBIX YpaB-
HEHMH C MOCTOSHHBIMU Kod(uieHTamu. Pemenue TMHEHHBIX He-
OJTHOPOJHBIX MU (GEPEHITUATFHBIX YPABHEHUH C TIOCTOSHHBIMHU KO-
3¢ PUIMEHTaMH C IPABON YaCThIO CIIEUAIILHOTO BU/A.




4 cemecTp

Panni

Yucnoseie psapl. Cymma psna. Cxogumocts psaa. Heo6xommumoe
yCIIOBUE CXOAUMOCTH psifa. OCHOBHbIE CBOWMCTBA CXOISIIUXCS Ps-
JIOB. 3HAKOMOJIOKUTEJIbHBIE YUCIOBBIE psAlbl. JlocTaTouHble MpH-
3HAKM CXOJMMOCTH 3HAKOIIOJIOKHUTEIBHBIX PAIOB: NMPU3HAKH CpPaB-
Henus, Jlanamb6epa u Komm. 3nakodepenyronuecs psiabl. [Ipusaax
Jletionuna. 3HakonepeMeHHbIe psibl. OOMKN MPU3HAK CXOIUMOCTH.
[Tonsitrie o pyHkuMoHATEHOM psife. CreneHHbIe psaabl. HTEpBaN 1
paauyc cxonumoctd. JluddepeHunpoBanue M HUHTErPUPOBAHUE
creneHHbIX psanoB. @opmynsl Maknopena u Teiutopa. Paznoxenue
(GYHKIMHA B CTETICHHOM Ps/I.

10

OcHoBBI TEOpHUU
BEPOSATHOCTEN U
MaTeMaTH4YeCKoM
CTATUCTUKH

OO6mue npaBuiaa KOMOMHATOPUKH: MPABUIO CYMMBI, IPaBHIIO MPO-
u3BeneHus. BeiOopku amemeHTOB. Pa3memnienusi, mepecTaHOBKH, CO-
yeranuda. CiaydaifHble cOOBITUS U omnepanuu HaJa HUMHU. HecoBmecT-
Hble coObITHs. [lonmHas rpymnma momapHO HECOBMECTHBIX COOBITHIA.
Kiaccuueckoe omnpezaenenne BepoaTHOCTA. CBOMCTBA KIIACCUUECKOM
BEPOSITHOCTH. Y CJIOBHAsA BEPOATHOCTb. DOpMyiia IOJIHOW BEpOST-
Hoctu. ®opmyna baiieca. [loBropHble ucnbiTanusa. buHoMuanbHOE
pacnpenenenue. ®opmyna bepuynnu. HaueposiTHeliee 3HaueHne
qrclia MosIBIeHUs coObITUs. JIoKkanbHas W MHTErpalibHas TEOPEMBI
Myaspa - Jlamnaca. Pacnpenenenue Ilyaccona. [lonmHoMuanbHOE
pacupenenenue. CnydaiiHass BenuuuHA. [[MCKpeTHbIE M HENpPEphIB-
HbIE ClIy4aiHble BEJIMYMHBI. Psij pacnpeneneHus TUCKPETHOU CIy-
yaifHoi BenuuuHbl. OyHKIUSA pacnpeneneHusi. CBoiicTBa (yHKIIUN
pacnpenenenus. IInoTHOCTh pactpeneneHus, €€ cpoiictBa. Hop-
MaJbHBIN 3aKOH pacnpeneneHus. HeszaBucumbie ciiydailHble BEJH-
yuHbl. UHCIIOBBIE XapaKTEPUCTUKU CIIy4alHBIX BeIW4YuH. Matema-
TUYecKoe oxuaanue, e€ cBoiicta. Jlucnepcus, ee coiictBa. Koagd-
(ULUEHT KOppEeNsIiK, ero cBOCTBA.OCHOBHBIE TOHSTHUS MaTeMa-
TUYECKOM CTAaTHCTHKH: BBIOOPOYHAS COBOKYIMHOCTH, TE€HEpalbHas
COBOKYITHOCTb, IIOBTOpPHAsi BEIOOPKA, OECIIOBTOpHAs BEIOOPKA, OTHO-
CUTENIbHBIN TOoKa3aTenb BBIOOpKH. Ommbka penpe3eHTaTUBHOCTH.
Craructudeckoe pacripesiesnienre BoIOOpKkU. [lonmuron wactor, ru-
cTOorpaMMa 4acToT. ['eHepaibHas cpeaHsisi, BBIOOpOUHAs CpeaHss.
VYcToiunBOCTh BBIOOPOUHBIX CpelHUX. /loBepuTenbHbIE HHTEPBAIbI
JUIS OEHKM MaTeMaTUYeCKOro OKMJIaHWSI HOPMAJIbHOTO pachpenie-
nenus. O1ieHKa BepOATHOCTH (OMHOMMAJILHOTO PacHpeieeHUs) 110
OTHOCHUTEJIBHOW YacCTOTE.




5.3. JlaGopaTopHble 3aHATHSA (He MPeTyCMOTPEHbBI)
5.4. llpakTnyeckune 3aHATHS
Tabun. 4cocraBieHa B COOTBETCTBHH C IaHHBIMH, IPUBEICHHBIMH B Ta0M. 1 1 2

Tabnuya 6

Homepa

pasieoB Coaep:kanue pasaesa IHCHUIIHHDI

1l cemecrTDp

Jluneitnas anredpa. Beruncienue onpenenutenei 2-ro u 3-ro nopsakoB. Pere-
HUE CHCTEM JIMHEWHBbIX ypaBHeHUNl MmertoaoM Kpamepa. CrioxeHue, BbIUMTAaHUE
1 MaTpHULl U YMHOKEHHE MATpPULbl HA YHUCIO. Y MHOKEHHE JIByX maTpul. Haxoxne-
HHUe 00paTHOW MaTpullbl. Perenne cucreM ypaBHEHHH MaTpHYHBIM MeToa0M. Me-
tox ["aycca pelieHust cucTeM JIMHEHHbBIX YPaBHEHUM.

JJieMeHTHI BEKTOPHOM ajre0psbl. PeneHre 3a1a4 Ha HAXOXKIEHUE KOOPAMHATHOM
dbopMbl 3amucH BEKTOpa, €ro JiuHbl. OnpenereHrne B3aUMHOTO PAaCIOIOKECHHS
BEKTOPOB Ha TUIOCKOCTH W B MIPOCTPAHCTBE. BBIYMCIICHHE CKAISIPHOTO MTPOM3BEIC-
HUS BEKTOPOB, OMpEIEICHUE WX MEPHEHANKYISPHOCTH. BblunucieHne BEKTOPHOTO
Y CMEIIaHHOTO MPOU3BEICHUS BEKTOPOB. [IpriiokeHrne BEKTOPHOTO U CMEIIAHHOTO
MIPOU3BE/ICHUN BEKTOPOB IS PEUICHUSI TEOMETPUUYECKUX 3a/1a4.

AHajguTHYecKas reomerpus. HaxoxaeHue paccTossHusA MeXIy Toukamu. Beruuc-
JIEHUE KOOPJAMHAT TOYKH, JEJALIEH OTpe30K B JaHHOM OTHoueHuH. CocTaBiieHHE
ypaBHEHMsI IPAMOI ¢ yriioBeIM Kodd¢uientoM. Ob1ee ypaBHeHue npsimoid. Co-
CTaBJICHUE YPAaBHEHHs IPSAMOM, NMPOXOIALICH Yepe3 NaHHYI0 TOYKY B JIAHHOM
HanpasiieHuu. HaxoxneHue ypaBHEHHs NpPSIMOMW, NMPOXOZSILEH 4epe3 ABE 3alaH-
Hble ToukH. [IpuBenenue ypaBHeHus MpsMoil K ypaBHEHHUIO B oTpe3kax. CocTaBie-
HUE€ YpaBHEHHs IPSAMOM, NPOXOIALICH 4Yepe3 NAaHHYK TOUKY INEPHEHAUKYJIAPHO
JJAHHOMY BEKTOpY. BblunciieHue paccTOsIHUS OT TOYKH A0 HPSIMOU. YTOI MEXIY
IPSAMBIMU. Y CJIOBUS NIEPIIEHIUKYISPHOCTH U NAPAJUIEIbHOCTH IPSIMBIX.
[TpuBeneHne ypaBHEHUN KPUBBIX 2-TO MOpPsIKa K KAHOHMYECKOMY BHJY M MX IO-
CTPOEHHE ITUX KPUBBIX.

CocraBieHre ypaBHEHUS IJIOCKOCTH, MPOXOASIIEH yepe3 JaHHYIO0 TOUKY IMEepIIeH-
JTUKYJSIPHO TaHHOMY BeKkTopy. O0I1ee ypaBHEHHE TUIOCKOCTH. Y paBHEHUE IJIOCKO-
CTH B OTpe3Kax. 3aJaud Ha MOCTPOEHHUE IJIOCKOCTH, BBIUHUCICHUE PACCTOSIHUS OT
JJAHHOM TOYKH 0 IUIOCKOCTH, yIJla MEXAY IJIOCKOCTSAMH, Ha UCIIOJIb30BAHUE YCIIO-
BUI NapajuIeIbHOCTU M NMEPHEHAUKYIISIPHOCTH MIockocTell. CocTaBieHNe ypaBHe-
HUW IPSAMOM B MPOCTPAHCTBE. KAHOHWYECKUX U NApPAMETPUYECKHUX. Y PaBHEHUs
PSAMOM, MTPOXOASIIEH Yepe3 ABe 3aJaHHble TOUKU. HaxoxeHne yria mexay nps-
MBIMH B IIpoCTpaHCTBe. PellleHMe 3a7ad Ha B3aUMHOE PACIIOJIOKEHHUE INPAMOU U
m1ockocTH. HaxoxaeHne Touky nmepecedeHms NpsIMOU U MIIOCKOCTH.

BBenenne B MaTeMaTH4eckuii aHau3. Berancnenue npeaena GyHKIMH, TOIb3Y-
ACh ompeneneHueM. MeToasl packpslTus HeonpeneneHHocten.[lepBsiii «3ameyda-
4 TeNbHBI» npenen. CpaBHEeHHEe OecKOHEYHO MajblX (QyHKIuMi. BTopoil «3ameua-
TenpHbIN) Tpeaen.MccnenoBanue GyHKIIMM HA HEMPEPHIBHOCTh. TOYKH pa3phiBa,
UX KJaccu(uKkamus.
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2 cemecTp

JuddepeHunanbHoe HCUUCIeHHe QYHKIMU OQHOM nepeMeHHoM. Haxoxaenue npo-
U3BO/IHBIXAJIEMEHTAPHBIX (YHKLUUH, HCHOIb3yANpaBuiaa auddepenHuuponanus. lud-
¢depenipoBanre CIOXHBIX (QyHKIUH. HaxoxkaeHne NpOn3BOAHBIXIIEMEHTAPHBIX
(GyHKLUH, 3aJaHHBIX HESIBHO unapamerpudecku. Auddepenunan pynkuuu. Mcnons3o-
BaHHMe MOHATHA nudepeHrana B NpuOImKEHHBIX BbhluucieHusX. Haxoxaenue mpo-
U3BOJHBIX U UG (depeHIraloB BbICHIMX IMOPAIKOB.PackpbiTHEe HeolpeereHHOCTeH
BUJIOB: w;g ¢ nomoluplo npaswiallonurana. PackpbITue HEONPENEICHHOCTEW BUIOB
0

o0 —oo; 0-00; 0°; 0. MiccnenoBanre pyHKIUMHM C IOMOILBIO TPOM3BOAHBIX: HaX0XKJIEHHE €€
HKCTPEMYMOB;UHTEPBAJIOB MOHOTOHHOCTH; TOYEK IMepernda, NHTEPBAIOB BBITYKIOCTH
¥ BOTHYTOCTHU Tpaduka; HauOOJIBIIET0 ¥ HAMMEHBIIETO 3HAUCHUH Ha 3aJJaHHOM OTpe3-
ke. Acumrrorsl rpaduka dyHkivm. [lonHoe vecienoBanvie (GyHKIMU U OCTpoeHue e rpaduka.

DOyHKINH HECKOJIbKUX NepeMeHHbIX.O01acTh onpesieeHus, JIMHUN ypoBHSI (PyHK-
UM JIBYX MepeMeHHbIX. Haxoxk/1eHre YaCTHBIXITPOM3BOIHBIX M TOMHOTO auddepeniu-
ajia QyHKUUHU JIBYX IepeMeHHbIX. VccienoBanue (GyHKIMU ABYX NEPEMEHHbBIX Ha JKC-
TpemyM.HaxoxneHrne HanOobIIer0o 1 HAMMEHBIIETO 3HAYEHUH (PYHKIMH B 3aMKHYTOMN
obmnactu. CocraBieHue ypaBHEHUH KacaTeJbHOM IUIOCKOCTH UM HOPMAaJHU K IOBEPXHO-
CTH.

3 cemecTp

HNuTerpanbHoe ncuucienue.HenocpeacTBeHHOE HHTETPUPOBAHUE (PYHK-

nuit. aTerpupoBanue GyHKIUH MOABEIeHHEM 0] 3HaK AU depeHua-
na.VlaTerpupoBanue QyHKIUH METOJIOM 3aMeHbl IlepeMeHHOM. IHTerpupoBanue 1no
yactaM. KomruiekcHble uncina. 3anuch KOMIUIEKCHOTO Yncia B ajaredpanyeckoit gpop-
Me. HaxoxieHre Motysist 1 apryMeHTa KoMIulekcHoro yrcia. [lepexon ot anrebpau-
4yeckoi (popMbl 3aIMcu KOMIUIEKCHOTO YHCiIa K TPUTOHOMETPUYECKON U TIOKa3aTellb-
HoM (hopmam. HaxosxJieHne CyMMBl, pa3HOCTH, TPOU3BECHHS, YACTHOTO OT JICIEHUS
KOMIUIEKCHBIX YHCeIl B anreOpandeckoil U TpuroHoMeTpuyeckoi popmax. @opmyna
Myaspa-Jlannaca. Pa3noxeHne MHOrous€Ha Ha JIMHEWHBIE U KBaIpaTHbIE MHOKUTEIIH.
WuTerpupoBanue npoctemux apodeil. UHTerpupoBanue paunoHalIbHbIX ApoOel Me-
TOJIOM Pa3JIOKEHUs Ha mpocTeiiune 1poou. HTerpupoBaHie TpUroHOMETPUYECKHX
¢GbyHKIMH, yHUBEpcaabHas MOJCTaHOBKa. IHTerpupoBaHue npocTenmmx uppammo-
HaJIbHBIX QYHKIUI. Beraucnenue onpeaenéHHOro HHTErpajia ¢ HOMOIIBIO (OPMYIIbI
Hrrotona-JleiiOnuna. 3ameHa nepeMeHHOMU B orpeieNiéHHOM uHTerpaine. Murerpupo-
BaHHUE 110 YacTsM JUIsl OIpele€HHOro uHTerpana. Ilpunoxkenus onpenenéHHOro nHTe-
rpajia: BbIYMCIIEHUE IO MIOCKUX (PUryp, IIMHBI AYTH KPUBOM, 0OBEMOB Tell.
Hecob6cTBenHbIe MHTETpaIbl. BbIuncienne nHTerpaaoB ¢ 0ECKOHEYHBIMU MpeJielaMu
uHTerpupoBanus. /MHTerpupoBaHue HEOTPAaHUUEHHBIX (QYHKIIHI.
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Judpepenumanbibie ypaBHenusi. Perenne auddepeHimanbHbIX ypaBHEHHM C Pa3IeIsiOII-
MUCS TIEPEMEHHBIMH, OTHOPOIIHBIX U JIMHEWHBIX ypaBHeHUi 1-ro mopsiika. Pemenvie muddepen-
IMATHHBIX YPaBHEHHUI BTOPOIO MOPSJIKA, JOIMYCKAIOIIMX TMOHKEHHE TIopsika. Perienne Hei-
HBIX OJTHOPOIHBIX M((hEepEeHIMATBHBIX YPaBHEHHH C TIOCTOSHHBIME Kod(huimentamu. Perenve
JIMHEHHBIX HEOIHOPOIHBIX TU(DhEepPEHIMATHHBIX YPaBHEHHH C MIOCTOSIHHBIMU KO((UITeHTaMu ¢
TPABOM YaCTBIO CTIELIMATBHOTO BUZIA.

4 cemecT?p

Psaabl. Yncnossie psibl. OnpeneneHne CXOAuMOCTH 1o orpeneieanio. Heodxonumoe
YCIIOBHE CXOJIMMOCTH YHCIIOBOrO psna. MccnenoBanue Ha CXOOUMOCTb 3HAKOIOJIOKH-
TENBHBIX YHUCIIOBBIX PSIOB TO JOCTATOYHBIM MpH3HAKaM: cpaBHeHWHs,J]amambepan
Komm. HccnenoBanue Ha CXOQUMOCTh 3HAKOYEPEAYIOLIUXCS PSAAOB HoNpu3HaKy Jlei-
onuna. OnpeneneHre abCOMOTHOW M YCIOBHOM CXOAMMOCTH 3HAKOIIEPEMEHHBIX Psi-
noB. O6muit npusHak cxogumoctu. CreneHHbie psaasl. Haxoxnenue uHTEepBana u pa-
nuyca cxoauMmocTi. O6macTs cxoauMocTH. Paszoxkenne GyHKIui B psasl Teidnopa u
MakinopeHna.

10

OcHOBBI TEOPUHU BEPOSITHOCTEN M MaTeMaTH4yecKoil craTucTuku.lIpaBuia komOu-
HAaTOPUKHU: MPABUJIO CYMMBbI, MPABUJIO NPOU3BEIACHUSA. BpluncieHue nepecTtaHoOBOK,
pa3melienuii, coueranuid. Knaccuueckoe ompeneneHue BeposTHOCTH. HaxoxieHue
BEPOSITHOCTH CYMMBI COBMECTHBIX M HECOBMECTHBIX COOBITHI. Bhlumcienue BeposiT-
HOCTH MPOU3BEACHUS 3aBUCHUMbBIX U HE3aBHCUMBIX cOObITHI. Dopmyna moyHoil Bepo-
stHocTu. Dopmyna baiteca. [loBropubie ucnbitanus. ®opmyna bepuynnu. Hausepo-
ATHEWIIee YUCIIO0 MOsBIEHUsI coObITHA. Haxoxknenne BepOSTHOCTH MOSIBICHUSI COObI-
THS K pa3 B N HE3aBUCUMBIX MCIBITAHHUAX MO JIOKadbHOMWTEOpeMe Myaspa - Jlamaca.
HaxoxxaeHune BepoATHOCTH ITOSIBICHUs COOBITHS He MeHee k, MHe Ooiee k, pa3 B N

HE3aBUCUMBIX HCHOBITAHUSAX [0 HMHTErpajibHOM Teopeme MyaBpa - Jlama-
ca.Pactipenenenue Ilyaccona. Ciyuvaiinas BenuunHa. CocTaBIEHHE psiia pacipenee-
HUS JTUCKPETHOW ciydyailHOW BenuuyuHbl. HaxoxaeHue (yHKIMM pacrlpenercHus Mo
pALy pacupeneseHuss JUCKPETHOM CIIy4YalHOW BeJIMYMHBI. [I10THOCTE pacnpeneneHus.
Pemenue 3a1ay HaXO0XKIAEHUS BEPOSTHOCTEN C MCMOJBb30BAHUEM BAXKHEWIIIUX pacrpe-
JIeNIeHUH JAUCKPETHBIX U HEMPEPHIBHBIX CIYYalHBIX BETUYHH: OMHOMHAILHOTO, pac-
npeaenenust IlyaccoHa, reoMeTpu4eckoro, paBHOMEPHOTO, HOPMAJIBHOIO, IIOKa3a-
TENbHOTO.  BBIYMCIEHME  YMCIIOBBIX  XapaKTepUCTUK  CIy4YalHBIX  BEJIH-
YUH:MaTEMAaTHYECKOTO OKHMIAHMS,AUCIIEPCUNA CPEIHEr0 KBaJpPaTUYECKOIO OTKIJIOHE-
Hus. Koapdunuent koppensauuu.llocTpoeHne cTaTUCTUUECKOTO paclpesieeHus Ciy-
YaifHOM BETMYMHBI, MIOJUTOHA YaCTOT IO BBIOOpKE ee 3HaueHui. Ommbka penpe3eHra-
TuBHOCTU. HaxosxaeHue reHepaabHOWM BBHIOOPOYHON cpelHei. Y CcTOWYMBOCTh BBIOO-
POUYHBIX CpelHHUX. HaxoxeHne TOBEpPUTENBbHBIX UHTEPBAIOB JJI OLIEHKH MaTeMaTh-
YEeCKOro OXKMJaHHWs HOPMaJbHOro pacnpeneneHus. OleHka BeposITHOCTH (OMHOMHU-
QJIIBHOTO PacIpe/iesIeHHs ) 10 OTHOCUTEIBHON YacToTe.
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6. CamocTosiTeIbHAsA pad0Ta CTYAEHTOB MO IMCIUIIHHE

Ilepewiit cemecmp

BOHpOCbI AJIA CAMOCTOATECIBHOIO H3YUYCHUA

JInHelHbIE MPOCTPAaHCTBA U OIIEPaATOPbI.

1.

2.

No ok

1.

JIuneiinble npocTtpaHcTBa. JIMHEHAs 3aBUCUMOCTD U HE3aBUCHMOCTb CHCTEMBbI BEKTOpOB. Pas-
MEpPHOCTh U 0a3UC JIMHEHHOTO MPOCTPAHCTBA.
IIpeoOpa3oBaHue KOOpAMHAT IPU NIEpexoie K HOBOMY Oa3ucy. JIuHelHble oniepaTopsl U JeicTBUs
Hag HUMHU. CBsI3b MEX]ly MaTpULIaMH JJMHEHHOIO ollepaTopa B pa3jIu4HbIX Oa3ucax.
CoOcTBeHHbIE 3HaUEHMsI U COOCTBEHHbIE BEKTOPHI JIMHEHHOrO oneparopa. XapakTepuCTUYeCKUN
MHOI'OYJIEH.
KBaaparuunbie popmbl.
bununeiinbie u kBagpatuunbie GopMbl. MaTpuia KBaapaTHIHON (HOPMBIL.
IIpuBenenue kBagpaTHUHON (POPMBI K KAHOHUYECKOMY BULY.
@opMyIMpOBKa 3aKOHA HHEPLIUU.
Kputepuii CunbBecTpa MoJ0KUTEIBHON ONPEIeIEHHOCTH KBaIPaTUYHON (HOpMBI

O0pasen 3agaHus AJ151 CAMOCTOSITEIbHON PadoThl
Pemmnth cuctremy ypaBHeHuii a) meronom JKopmana-I'aycca; 6) MeronoM Moau(UIMPOBaHHBIX
YKOPIAAHOBBIX UCKITIOUCHM. HaliTh Bce Oa3nMCHBIC PEIICHUST CUCTEMBI.
X —3X, + X3 =0.

I[Tokazare, 4TO BEKTOpHI 8, Ay, Az 00pasyroT Oasuc B R3u Pa3I0KUTh BEKTOp d, IO 3TOMY
basucy: & =(2,1,3), a, =(—-4,-2,-1), a;=(3;4,5), a, =(13;2).

o 2
Jlana matpuna A nuHelinoro oneparopa B R”.
1) TlocTpouTh MAaTPUUHBIH ONlepaTop, 3aJaHHBIN MaTpUIeh A.
2) Haiiti coOCTBEHHBIE 3HAYCHUS U COOCTBEHHBIC BEKTOPHI JHHEHHOTO oreparopa (MaTpPHUILbI).

o 2
3) IlpuBecTn KBagpaTHuHyI0 (GopMy, 3aJaHHyr0 mMaTpuneid A B R, k kanHomumdeckomy Bumy, a
TaK)X€ OPTOHOPMHUPOBAHHBIN 6Aa3UC, B KOTOPOM OHA UMEET 3TOT BU/L.
4) BBISCHUTS, SBJSIETCS JIM KBaJpaTHuHas popMa 3HAKOOIPEIeIEHHOM.

2 -1 0
A=|-1 2 -1
0O -1 1

Bmopoit cemecmp

Bomnpocsl 11 caMoCTOATEIbHOMPAOOTHI

1. TIpousBonHas GYHKIUH [10 HAMIPABICHUION €€ T€OMETPUYECKHI CMBICIL.
2. TI'pagueHT QYHKIIUHM U €70 TEOMETPUIECKUN CMBICIT.
3. O06paboTKa 3KCIIePUMEHTABHBIX JAHHBIX METOJ0M HaUMEHBIINX KBaJIPATOB.
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O0pasen 3agaHus AJ151 CAMOCTOSITEILHON PadoThI
1. Haiity mpoM3BOAHYIO 110 HANIPABICHUIO OMCCEKTPUCHI TIEPBOTO KOOPAWHATHOTO yria B Touke M(1;1)

dynkumn z = X°y —5xy’ +8.
2. Haiftn npon3BoaHyIO 10 HampaBIeHHI0 GYHKIHUU = X* —2XZ + Y* B Touke M(1;2;-1) mo Hampase-
HHIo BekTopa MM,, Tie M, nmeer koopauHatsl (2;4;-3).
3. HaiiTi npou3BOIHYIO TI0 HANIPABICHUIO OMCCEKTPHUCHI NIEPBOTO KOOPAMHATHOrO yria B Touke M(1;1)
dynxrmm z = x*y —5xy® +8.
X
4. HaiiTi rpaiMeHT U ero Moayilb GyHKLIHUHK: a) Z = 2—)/21 B Touke M(0;3); 6)u=/x*+y*+2°
X2+ y° +
B TOUKe M(-1;2;0).

5. Tlo manHbIM Tabnuibl HaiitH ¢GyHkuuioo Y =ax+Db, Hawmydmmm o6pa3oM OMKCHIBAIOUIYIO CBSI3b
MEXKy MOJYyYEHHBIMH SKCIEPUMEHTAIbHBIMU JaHHBIMHU. 31€Ch Y; — DKCIIEPUMEHTAIbHBIC 3HAYECHUS

(YHKIMH,COOTBETCTBYIOIIIE 3HAYCHHUSM X, , TOJTydCHHBIE OIBITHBIM IYTEM.
X; 1,0 1,5 3,0 4,0 5,0
Yi 2,5 3,0 2,5 1,5 0,5

Tpemuii cemecmp

Bonipocsl 1151 caMOCTOSITEILHOM PadoThI
1.Meton Jlarpanxa perieHus JMHEHHOr0 HEOTHOPOIHOTO YpaBHEHUSI.
2.Cucremsl nuddepeHuanbHbIX YpaBHEHUH.

O0pasen 3agaHus AJ19 CAMOCTOSITeIbHON PadoThI
1.Pemnth ypaBHEHUS:
1) y'+3y=e%*;2) y'+¥ =x*y*.;

3) y'cos® x + y =tgx; mpu ycinosuu Y (0) = 0.

K _x+y,
2.PemmTh cucteMy ypaBHEHUM:1). g;[/ X(O) =2 y(o) =0.:
a7
&x__ x
3).Pemuth cuctemMy ypaBHEHUI g;/ 2X —; 3y
at " 2x+ 3y

nipu HaganbHeix yenosuax: X(0) =1, y(0) = 2.
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— =3X; — 2X,,
4).Pemnth CHCTEMY ypaBHEHHUI ddXt
dt

Yemeepmotii cemecmp

Bomnpocsl 11 caMoCTOATEIbHOM PadoThI
1.ITo maHHBIM 7 U3MEPEHUN HEKOTOPOU BEJIMYMHBI HAMICHBI CPEIHSS pe3yIbTaTOB U3MEPECHUM, paB-
Has 30 u BeIOOpouHas aucnepcus, pasHas 36. Haliiute rpanuiibl, B KOTOPbIX ¢ HaAeKHOCTbIO 0,99 3a-
KJIFOYEHO UCTUHHOE 3HAYECHHUE U3MEPSIEMOMN BEJIIMUHHBI.
2.Io BbIGOpKE 0ObeMa N=30 Haiinen cpeanuil Bec uznenuii X, =1302, M3rOTOBJICHHBIX HA IEPBOM

craHke; 1o BbIGopke ob6bema M=40 naiinen cpeanuii Bec uznenuii Y, =125 2, M3rOTOBJICHHBIX HA BTOPOM
cTanke. I3BeCTHBI reHepanbHble AUCIepcHt o, = 6027, 0'5 =802°. . Tpebyercs Ha ypOBHE 3HAUMMOCTH
0,01 npoepuTh HyneByio runoresy H, : X . =Y, NIpoTHB KOHKypupyroule# runoresst H, : X . >Y,.
[Ipennonaraercs, 4To TeHEpPaIbHBIE COBOKYITHOCTH pacIpeielieHbl HOPMAJIbHO, 8 BRIOOPKH HE3aBUCUMBI.

3. Haiitu 10BEpUTEIbHBINA HHTEPBAJ IS OLIEHKH MAaTEMaTHYECKOTO OKHUIaHHUs aHOPMAaIbHOI'O pac-
npeneneHus ¢ HanéxHocThio ¥ = 0,95, 3Has BeIOOpoUHYIO cpenHio X = 67,4, 00bEM BRIOOPKH (UHCIIO

HaOmrofeHni) N=144 u cpeHee KBaApaTHYHOE OTKIOHEHHE O = 4.
4. KonnuecTBeHHBIN MPU3HAK X T€HEPaIbHOM COBOKYIMHOCTH pacnpenenéH HopMainbHo. [1o BIOOpKe
00béma N=36 Haiinensl BeiOopouHas cpenusis X =20 u S =0,8. Haiitu noBepuTelbHbII HHTEPBAN IS HE-

HM3BECTHOI'O0 MaTEMaTUUYECKOr0 OKUIaHUA ac HaaéxHocThio 0,95,
Y4eOHO-MeTOAMYECKOE 00eceYeHre CAMOCTOSITEIbHO PadoThI CTY/IEeHTOB

1. Hauko II. E., IToroB A. I'., KoxeBnukoBa T. 5. Beicias maremaTuka B yNpaKHEHMSX W 3ajayax:
VY4eb. mocobue st By30B. — M.: OO0 «M3marensctBo ACT»: OO0, 2000. «M3marensctBo «Mup u
oOpa3zoBanue», 2014.

2. I'mypwman B. E. Teopus BeposTHOCTEl 1 MaTeMaTHIecKasi cTaTUCTHKA. — M.: Beicmas mkoma, 2003.

3. Hamaesa JLII., Maramesa X.II. Jluneitnas anre6pa. YueOHoe mocoOue Mo M3Y4EHHUIO pazjelna-
I'posusrit, UL ITTHTY, 2013.

4. MaromaeBa M. A., HUcaesa JI. M. Ilpaktukym mno Bbicuieil marematuke. Yacte — 1, 2. YueOHo-

METOAMYECKOE MOCOOHE IJIsl CTYIEHTOB SKOHOMUYECKUX CrieluaabHoCTel. — ['po3nblit, 2014.

Maramesa X. I1. JluckpetHas maremaTuka. YueoHoe nocobue. — ['po3nsiii, 2014.

Canpnos A. A. Kpartkuii kypc Beiciieit marematuku. — ['posusbiil, UIIL ITHTY, 2014.

7. Tlucemennsiit JI. T. KoHcnekt nekiuii mo Beiciieit matemaruke. [lomubiit kype. — M.: Briciias mikona,
2013.

8. MaromaeBa M. A., Hcaesa JI. M. Ilpaktukym mo Bbicumieil maremaTtuke. Yacte — 3. YueOHo-
METOJIMIECKOE TTOCOOHE JIJIS CTYACHTOB IKOHOMUYIECKUX CITeIUaNbHOCTEH. — ['po3HbIif, 2019.

o u
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10.

6. OueHouyHbIE CpeaCTBA

Bonpockl kK py0esKHBIM aTTeCTAMAM

Ilepewtii cemecmp
Bonpocekl k nepBoi pydexHOil aTTecTannu

Omnpenenurenu 2-ro U 3-TO MOPSIKOB. ANreOpandecKue TOMOJHCHHUS] © MHHOPBI.

[TonsTue 06 onpenenuresne n-ro NOpsaKa. OcHOBHBIE CBOMCTBA OIPEIEINUTENEH; UX TPUMEHEHNE
K BBIUMCJICHUIO ONIPEAEIUTENEH 1-T0 MOpsaKa.

Cucremsl nuHelHbIX ypaBHeHUH. [IpaBuno Kpamepa. OnHopoanas cucrema.

Marpunel. [elictBus Han matpuriamu. OOpatHas Marpuiia. MaTpUuHBIN CIIOCOO pelIeHUs CUCTEM
JIMHEWHBIX YPABHEHUM.

Pemienue cucreM JUHEHHBIX ypaBHEHHI MeToqoM ['aycca. McciaegoBanue cUCTEM JTMHEWHBIX ypaB-
HEHUIA.

JlexapToBBI IPSMOYTOJIbHBIE CUCTEMbI KOOPJIMHAT HA IUIOCKOCTH M B mpoctpaHcTBe. [lomsipHas cu-
cTeMa KOOpJIMHaT.

Bexropsl. JIunelinble onepanuu Haj BeKTopamu. JIMHEHO He3aBUCHMBbIE BEKTOpHI. basuc, pasnoxe-
Hue no 6asucy. Ilpoeknuu BexTopa Ha ocu koopauHat. Koopaunatel BekTopa. JliamHa BekTOopa U
HaIpaBJISOIINE KOCUHYCHI. Y CJIOBUS KOJUTMHEAPHOCTU BEKTOPOB.

CkanisipHOE IIPOU3BE/IEHNE BEKTOPOB U €r0 CBOMCTBA. YTOJI MEXy BEKTOpaMu. Y CIOBHUE NEPIIECHIU-
KYJSIPHOCTH JIBYX BEKTOPOB. MeXaHUUECKUI1 CMBICI CKAJIIPHOTO IPOU3BEACHUS.

BexTopHoe npousBezieHre BeKTOpoB. OCHOBHBIE CBOMCTBA U BBIYMCIIEHUE YEPE3 ONpeAenuTeNb. [ eo-
METPUYECKOE NPUII0KEHUE BEKTOPHOTO MPOU3BEACHHUS.

CMmenianHoe mHpou3BeeHUE BEKTOpOB. OCHOBHBIE CBOWCTBA M BBIYMCIIEHUE YEPE3 OIPEACIUTEND.
KommianapHOCTh TpE€X BEKTOPOB. [ 'eomMeTpruecKoe MpUI0KEeHHE CMEIIaHHOTO MPOU3BEICHHUS.

Oo0pa3zen OusteranepBoii pyoe:KHON aTTeCTAIIUN

Haiitu npousBenenue marpuni A*B, ecnu:
-2 3 5 2
A=  B=
-5 -6 4 7

X, +2X, +3%; =5,
Pemmuts cucteMy JIMHEWHBIX ypaBHEHUN MeTooM Kpamepa nnu ["aycca: vy —
y M AOM R.pamep Y 2% — X, — X3 =1,
X, +3X, +4X; =6;
Haiitu kKoHell BeKTOpa & = {1;,—1;3}, €clii ero Hauajo B Touke M(3;1;2).

Ynpoctute BHIpakeHHe: (2a +3b)x (a + 2b)
Haiitu 006EM nupamuast ABCD, ecn:A(3; 2; 11), B(0; 3; 13), C(4; 3; 9),D(3; 3; 1).
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Bonpocsl koBTOpOIi py0e:xHOIl aTTecTalnu

IIpsiMas Ha mmockocTy. Pa3nuuHble BUIBI YPaBHEHHUM NPSMOM Ha IUIOCKOCTH. YTOJ MEXAY IPSIMBI-
MHU. Y CII0BUS NEPIEHANKYIPHOCTH U NTapaAJIICIIBHOCTH NPSAMBIX. PaccTosiHue OT TOYKU A0 IPSIMOM.
Kanonnyeckue ypaBHeHUsI KPUBBIX BTOPOTO MOPSAIKA: OKPYKHOCTH, SIUIUIICA, THIIEPOOIIBI, TapaboIb.
VYpaBHEHMSI INIOCKOCTU U NMPSMOM B MPOCTPAHCTBE. YTOJ MEKIAY MPSAMBIMH. YTOJI MEXAY NPAMOU U
IIJIOCKOCTBIO. TOUKa nepeceyeHus NpsIMON U IUIOCKOCTH.

IIpenen ¢pynkuuu B Touke. [Ipenen Gpynkuuu Ha 6eckoHeyHocTH.  OJHOCTOPOHHUE IIpEIEIbl.
Orpann4eHHOCTb (D)YHKIIMU, IMEIOLIECH Tpeer.

beckoneuHo OosblIasg U GECKOHEYHO Manas (GyHKLIMU U CBSA3b MEXAYy HUMU. Paznoxenue GpyHkuuy,
UMEIOILEH Npesien, Ha IOCTOSIHHYIO U OECKOHEYHYIO MaJyIO.

0 0
OcHoBHbIE TeOpeMbl 0 Ipenenax. PackpbiThe HeolpeneaeHHoCTeN 6 u | — | Ilepsslii 3ameua-
o0

TEJIbHBIN MpEeJIEdL.

Yucnossle nocnenoBaresbHOCTH. [Ipenen nocnenosarensHocT. CyliecTBOBaHUE MIpeeaa MOHOTOH-
HOU OrpaHUYCHHOH mocienoBaTebHOCTH. Yncio e. HarypansHbie norapudmel.

CpaBHeHuEe OECKOHEYHO MajbIX. DKBHUBAJEHTHblE OECKOHEYHO Majble. 3aMeHa OECKOHEYHO MajbIX
SKBUBAJICHTHBIMU IIPH BBIYUCIICHUH IIPEJIEIIOB.

HenpepbiBHOCTh QyHKIIMM B Touke. Touku pa3peiBa GYHKIHMU U UX KJIacCHU(pUKALIUS.

HenpeposiBHOCTh yHKIIMK Ha oTpe3ke. CBOWCTBA HEMPEPBHIBHBIX Ha OTpe3Ke (YHKIUI: OrpaHUYEH-
HOCTb, CYILIECTBOBaHHE HAWOOJBIIEr0 U HAUMEHBLIET0 3HaYEHUH, CYIEeCTBOBAHUE MPOMEXYTOUHBIX
3HA4YCHU.

Oo0pa3sen OusteTa BTOpoil pyOe:kHOM aTTecTalluH

1. CocraBuTh ypaBHEHUE IJIOCKOCTH, MPOXOIAIIEH Yepe3 TPU 3aJaHHBIC TOUKU

M, (—3;0; 1), M, (0; 2; 3), M;3(3; 1, —1) .
2. CocTaBuUTh ypaBHEHM MPAMOM, IPOXOJALIEH YepPe3 TOUKY M, (2;— 3;5) , NEPIEHUKYIIAPHO ILIOC-
KoCcTH 3X—5y—z+2=0.

3. Haiitu npezensr: 1) lim
X—0 7x

2x3 +5x+1 i o yx-1-1 1Y
— - 2) lim S|n5x, 3) lim ———, 4) lim (X—l) :
+x+10 x—0 2X X—>2 X-— x—oo\ X+ 3

Bmopou cemecmp
Bonpocsl k nepBoii py0eskHOM aTTecTalUH

Omnpenenenue  NpPOW3BOAHOM  (GyHKUIMH, €€ MEXaHHMYECKHH W  TEOMETPHUYECKHIl  CMBICIL
VYpaBHEHHUs KacaTeIbHON U HOPMAaJIH.
Huddepennnan GyHKIUN U €ro reoMeTpu4ecKuidl cMbici. MHBapraHTHOCTH (opMmbl quddepeHima-
nal-ro nopsaka.
ITpon3BoiHBIE OCHOBHBIX AlIeMEeHTapHbIX (GyHKUMH. [IpaBuna nuddepeHuupoBanms.
[IpounsBoanas cinoxuoi ¢pyakuun. Jlorapudmudeckoe nuddepeHnupoBanme.
HuddepenunpoBanue GpyHKIMHA, 3aJaHHBIX B TapaMeTpUUECKON U HEIBHOM hopmax.
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[TpousBonHbie U TU(GEpeHIaIbl BBICIIUX TOPSIKOB.

[IpaBuno Jlonurans.

Teopemsr @epma, Posust, Jlarpanxka, Komm o nuddepeHnupyemMpix GyHKIHIX.

HccnenoBanne GpyHKINU C IOMOIIBIO NTEPBOM MPOU3BOJHOM: HEOOXOIUMBIE H TOCTATOYHBIC YCIOBHUS
BO3pacTaHus U yObIBAaHUS (DYHKIIHH.

10. Makcumymbl 1 MUHEUMYMBI (pyHKIMH. He0OX0aMMOe W 10CTaTOYHOE YCIIOBHS CYIIECTBOBAHHS JKC-
TpeMyMa.
11. AcumnroTtsl rpaduka GyHKIHH.
Oo0pa3en OusteranepBoii py0e:kHOM aTTecTAIIUU
o o, 1 _5 4 2 1 3 2 _ 4 2 3 _ 3 —4xX
1. Haiitu ipousBoausie pynkimit: 1) Y =5X" + —=—-—-+3, 2) y=c0s" 2x, 3) y=x"-e ",

4) xy? +x% +y% =0,
2. Haiftu npenens! GyHKINHN, TONB3YSCH paBuiioM Jlonurars:

a) lim ; _—.
)Hw 2x° +5 x—0 In(1+x)

3. Haiit 5KCTpeMyMbl U MHTEPBaIbl MOHOTOHHOCTH (GYHKLIUH Y = —

4. HaiftuacumnToTsl rpaduka QyHKIMU y =

12.

1.

7x® -2x* +4 X _g~X
ST 6) him S

X2

X -1
2x+1
.

Bonpocsl koBTOpOIT py0e:kHOI aTTecTalNU

BrinykiiocTh, BOTHYTOCTh M TOUKH ieperuda rpaduxa pynkuun. Heo6xoanmoe u 1ocTaToqHOE ycio-
BUSI CYIIECTBOBAHHUS TOYEK Meperuoa.

O6mras cxema uccnenoBanus PyHKIIMU U TOCTPOCHHS Tpaduka.

DyHKIIUN HECKOJIBKUX MepeMeHHbIX. O0macTh onpenenenus. JIMHuM ypoBHS.

[Ipenen 1 HeMPepBHIBHOCTH (DYHKIIMU HECKOIBKHX TIEPEMEHHBIX.

YacTHble MPOU3BOIHBIE IEPBOTO M BTOPOTO MOPSAAKOB (DYHKIIMU ABYX MEPEMEHHBIX.

[Momublit quddepeHran 1 ero UCNojab30BaHWEe B NMPUOJMKEHHBIX BBIUMCICHUSIX. VIHBapHaHTHOCTD
¢dopmbl ostHOTO U depeHuana.

KacatenpHast I0CKOCTh M HOPMaJh K TOBEPXHOCTH.

YacTHble TPOU3BOIHBIE U TOJIHBIE TU(GEpeHIaIbl BEICIIMX MOPSIKOB.

HesiBHble pyHkuMu 1 ux quddepeHurpoBaHme.

. [Ipon3BoHas o HanpaBiaeHUIo. ['paneHT.
. OKcTpeMyM (GYHKIMHU JIBYX NepeMeHHbIX. HeoOxoaumMble M JOCTaTOUHbIE YCIOBHS CYIIECTBOBaHMS

JKCTpEMyMa.
Haubonbiiee n HaumeHblee 3Ha4YeHUs (PYHKIIMK B 3aMKHYTOH 001acTH.

OO0pa3zen OusteTa BTOpPOIi pyde:kHOil aTTecTAlNU

HaiiTi ¥ HOCTPOUTH 061aCTh ONpeIeTeHNs QYHKINN Z = /9 — X2 — y? .
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Haiitu nmpeaen GyHKIuu 1ByX mepeMEeHHBIX ||m —4y

X—2
i X2y

0’z
Jana ynkuus Z = xY . [Tokasatp, 4ro Y
oxoy

0z
—(1+vyInx)—=0.
t+yinx2

Haiitn npousBoanyio pynkuuu U = xy223 B TOUke P(5;1;2) HO HAIPABICHHUIO OT 3TOM TOUYKH K
TOYKE P:L(7;_1;3)-
Tpemuii cemecmp

Bomnpocekl k nepBoi pydexHOil aTTecTannu

[TonsTre nepBooOpazHoi. Heonpenen€uuplii HHTErpas u ero cBoiicTa. Tabmauia HeonpeaeaEHHBIX
HUHTETPaJIOB.

OcHOBHBIE METObI UHTETPUPOBAHUS: HEMOCPEICTBEHHOE UHTEIPUPOBAHNE, METOJ] HHTETPUPOBAHUS
MOJIBEJICHUEM TI0]] 3HAK JuddepeHIraia, MeTo 1 3aMEHbI IIePEMEHHON

WuTerpupoBanue o 4acTsM B HEONPEAEIEHHOM HHTETpale.

Paznosxenrne MHOTOUJIEHA HA TMHEWHBIE U KBAJIPATHBIE MHOXKUTEIIH.

Tunsl npocTeimmx 1po6eil 1 UX UHTErPUPOBAHHUE.

HuTerpupoBanre palnoOHATBHBIX APO0ei METOIOM pa3oKEHUs Ha MPOCTEUIITNE TPOOH.
WuTerpupoBanre NpoCTeUIINX UPPALUOHAIBHBIX (YHKITHI.

HNuTterpupoBanme TPUrOHOMETPUYECKUX (QYHKIINUM, YHUBEpPCAIbHAS TPUTOHOMETPUUYECKAs! TOJICTa-
HOBKaA.

OO0pa3zen Onitera nepBoil pyde:kHOM aTTecTAlUH

9. Haiitu cnenyromyie HHTETPAJIBL:

10. a) I 3 52 8 _10%/x° -4 ix; 6)Iel3de; B) [ (3x +1) X
COS X X
11,5 VA-x* ,H)J dx_. e)jc033x0039xdx.
26 + 2x +x°

Bonpocsl koBTOpOIT py0e:kHOI aTTecTalNU
3anauu, NPUBOJAIINE K TIOHATHUIO ONPEeNIEHHOr0 HHTerpaia. OnpenenéHHbli HHTETpal U €ro CBOM-
CTBa.
®opmyna Hetorona-JleiOnuiia. 3ameHa nepeMeHHOM B ONpeeIEHHOM UHTETpalie.
@opMysia HHTETPUPOBAHUS IO YACTAM IS ONPEAEIEHHOTO HHTETpaa.
[Ipunoxenus onpenenéHHOro HHTErpaia: BEIYUCIEHHUE TUI0IMAIeH MIOCKUX (GUTYp, BHIYUCICHUE
JUITMHBI 1yTU KPUBOil, 00bEMOB TeII.
Hecob6cTBenHble nHTErpanbl. HTErpaisl ¢ 66CKOHEUHBIMU MpeiesiaMi HHTETPUPOBAHUS.
WHuTerpansl OT HEOTpaHUYEHHBIX (PYHKIIHA.
Huddepenunanbable ypaBHeHU: onpeaeienue, nopsaaok 1Y, pemenue /Y.
HuddepennnansHoe ypaBHeHUe 1-ro nmopsaka: onpezeneHue; ooliee u 4acTHOe penieHus. Teopema
CYLIECTBOBAHMSI U €AMHCTBEHHOCTH pemieHus uist /1Y 1-ro nopsaxa.
Y ¢ pa3aensomuMucs IepeMeHHbIMU: ONIPEEICHNE U TOPSAIOK PEIICHHUS.
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10.
11.
12.
13.
14.
15.

16.

RGN FREN

Onnopoansie /1Y 1-ro nopsiaka: onpeneneHrue U NOPsI0K perieHusl.

Jluneitnwie JIY 1-ro nmopsnaka: onpeneaeHue U nopsaIoK peiieHusl.

[Ipocreiimne ypaBHEHUs BTOPOTO MOPSJIKA, TOMYCKAOIIKUE MOHUKEHUE TTOpsJIKA:

JIuneitnbie ogqHOpoaHbIe 1Y 2-T0 mopska: TeopeMa 0 CTPYKTYPE €ro peuieHus

Heonnopoansie nunelinsie 1Y 2-T0 nopsaka: TeopemMa o CTpyKType OOIIEero pemeHus

Jluneiinbie oqHopoaHbIie 1Y 2-r0 mopsaka ¢ MOCTOSHHBIMHA KO3 puIimeHTaMu. XapakTepuCcTHISCKOE
ypaBHEHUE U CTPYKTypa OOIIETO pelieHus

Jluneiinpie HeogHOPOAHBIE [[Y 2-r0 mopsiaka ¢ MOCTOSHHBIME KO3(PGHUIIUEHTAMH CO CIEIIUATBHOM
IIPaBOM 4aCTbIO

Oo0pa3sen OMy1eTaBTOPOI PyOekHOI aTTecTAluM

1

Haiitu onpeneneHHble HHTErpabl: a)j dx ; 0) J.COS X sin x dx.

3"’
Mde

Haiit HecOOCTBEHHBIN MHTETpAT: j
X

1

!

1ﬂmnqmmamaﬂynnxy”—y“—xﬁnzﬁzo;5)@+»Qy”+y”+1:0.
X

YeTBépThHIil CEMECTP

Bonpocsl k nepBoii pyOe:kHOM aTTecTAllUN
YucnoBsle psi/ibl, YaCTUUHAS CYMMa Psi/ia, HOHATHE CXOAUMOCTH M PacXOAUMOCTH YHCIOBOIO psia,
HE00X0/IMMOE yCIOBUE CXOJIUMOCTH.
[Ipumepsl cXoaAUIMXCs U paCXOAIIMXCS PSIIOB.
JlocTaTouHBIE IPU3HAKN CXOAMMOCTH 3HAKOIOJIOKUTENBHBIX psAoB. [Ipu3Haku cpaBHEHHUS.
JlocraTounsle mpu3Haku cxoaumoctH Jlanambepa, Komm.
3HaKoNepeMeHHbIe U 3HAKOuepeayIomecs pssl, Npu3Hak JleoHuna.
JlocTaTOUHBIN MPU3HAK CXOAMMOCTH 3HAKOIIEPEMEHHBIX PsII0B, a0COJIIOTHAS U YCIOBHASI CXOIUMOCTH
Ps/10B, CBOICTBA aOCOIIOTHO CXOASIIMXCS PAIOB.
Crenennble psibl. Teopema Abens. Paauyc, nHTepBai M 00J1aCTh CXOIMMOCTH CTEIEHHOTO psijia.

O0pasen OusteranepBoii py0ekHOH aTTeCTAlINH
s 2y 3,4 5
2-2 4.3 8-4 16-5 32:6

% » 5" X 1
WccnenoBars Ha CXOAMMOCTD YHCIIOBBIE PAIBL 1) 3 0 2) Y )X (-Y"—=.
n—13" + 2 n-1'N n=1" Un®

Hamucarp o6mwmit unen psiga

X"

N

o0
Haiiti 06:1acTbx0IMMOCTH CTENEHHOTO psijia Z
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Bonpocel KOBTOPO# py0e:KHOM aTTecTaAllMU
Knaccudukanust coObITHIA: JOCTOBEPHBIE, HEBO3MOXKHBIE, ClTydaifHble cOObITHs. COOBITHS: COBME-
CTHMBbIE 1 HECOBMECTUMbIE; PABHOBO3MOXKHbIE; 3aBUCHMBbIE U HE3aBUCUMBIE; IIPOTHUBOIIONIOKHbIEC;
TIOJIHAS TPYIIA COOBITHIA.
Krnaccuueckoe ornpeneneHue BeposSTHOCTU COOBITHS; €r0 CBOICTBA.
Anrebpa coOpiTuil. Y cinoBHast BeposiTHOCTh. [IponsBenenne u cymma coObITHi. TeopeMbl yMHOKEHUS
U CJIOKEHUSI BEPOSITHOCTEH.
®opmMmyita noiaHou BepossTHOCTU. PopMyiibl balieca.
Cxema OBTOPHBIX HE3aBUCUMBIX UcCTIbITaHU. @opmMyibl bepuyrm, Jlamnaca u [Tyaccona.
Crnyuaiinble BenuuuHbl: quckpetnsie (CB) u nenpepsiBabie (HCB). UncnoBbie XapakTepUCTUKU
CIIy4aiiHbIX BEJTUYMH:
bunomuansnoe pacnpenenenue CB.
DyHKIMSA pacipeeseHus U IoTHOCTh BepositTHocTerd HCB.
Hopwmanbnoe pacnpenenenue HCB.

OO0pa3zen OusieTa BTOpPOi py0de:kHOil aTTecTalNU

N3 100 m3rotoBneHHbIx netaei 10 umeror aedekt. s mpoBepku Obutn otoOpansl 5 aeraneii. Ka-
KOBa BEPOATHOCTH TOTO, YTO CPEId OTOOPAHHBIX JeTajnel 2 OKaxKyTcst OpaKOBaHHBIMU?

[MapTus snexkrpudeckux jgamnodek Ha 20% wusroropieHa nepBbiM 3aBojoM, Ha 40% - BTOpBIM U Ha
40% - tpetpuM. bpak coctaBisier coorBercTBeHHO 1%; 0,5% 1 0,6% NpOIyKIMHU ITUX 3aBOIOB.
Haiit BEposATHOCTB TOT0, 4TO HayJady B3sATas U3 MAPTHUH JJAMIIOYKA OKAXKETCsl CTaHAAPTHOM.
OXOTHUK, UMEIOLIUI 3 MaTpoHa, CTPENSeT MO AUYU 10 MEPBOro MOMaJaHus WiIH J0 U3PACXO0I0BaAHUS
BCEX MaTpOHOB. BeposiTHOCTh momnaianus npyu rnepBoM BeicTpenie paBHa 0,6; mpu kaxaom mociery-
torieM BoicTpenie ymenbmaercst Ha 0,1. CocTaBuUTh 3aKOH paclpe/ieieHusl Yuciia MaTpOHOB, H3PacXo-
JIOBAaHHBIX OXOTHMKOM. HalTu MareMarnuyeckoe OXUIAHUE U JUCIEPCHUIO 3TOM CIIy4alHOM BEIUYM-
HBI.

7.2. Bompocsl K 3K3aMeHaM (3a4eTy) ¢ o0pa3diamMu 3K3aMeHANMOHHBIX OWJIETOB
Ilepewtii cemecmp

TQOPETI/I‘ICCKI/IC BOIIPOCHI, BLIHOCUMbIC HA JK3aM€H
9J1eMeHTDbI JHHEHHOH U BEKTOPHOﬁ aﬂreﬁpbl, AHAJIMTHYICCKAs TEOMETPUS

OcHOBHBIE CBOWCTBA ONPEIEINUTENEH.

BriBon hopmyn Kpamepa 1111 perieHust cucteM JIMHEHHBIX ypaBHEHUH .

Meron IMaycca perieHus CUCTEM JTMHEWHBIX YPaBHEHUH.

MaTtpuuHbIi c1oco0 pelIeHns CUCTEM JIMHEHHBIX YPaBHEHHH.

BeiBo popmMyIibl B KOOpAMHATHON (opMe ISl CKAJIIPHOTO MPOU3BEICHHS BEKTOPOB.
BeIBO ycnmoBHi TapauIeIbHOCTH M YCIOBUS NEPIEHANKYIISIPHOCTH ABYX BEKTOPOB.
BriBo popmyIibl B KOOpAMHATHOH (OpMeE Ui BEKTOPHOTO TIPOU3BEIEHUS BEKTOPOB.
BriBoa hopmyiibl B KOOpAMHATHOM opMe 1711 CMEIIaHHOTO ITPOU3BEAECHUS BEKTOPOB.
JlnuHa BeKkTopa (BbIBOJ ()OPMYIIBI B KOOPAMHATHON (opMme).

0. BeiBox ypaBHEHUS TPSMOM, MPOXOISIIEH Yepe3 3alaHHyI0 TOUKY MEepIeHANKYISIPHO HOPMAIbHOMY

BEKTOPY IPSIMOM.

11. BeiBoz 0o6111ero ypaBHEHUs MPSIMON Ha MJIOCKOCTH.
12. BeiBoji ypaBHEHMs NPSAMON, MPOXOASIICH depe3 3aJaHHyI0 TOYKY MapajljIebHO HAIpPaBISAIOLIEMY

BEKTOPY HPSIMOM.
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13. BeiBoj ypaBHEHUS NPSMOM, IPOXOISIIEH uepes ABe 3aJaHHbIC TOUKH.

14. Tlepexon oT omgHOM (HOPMBI ypaBHEHUS MIPSMOU K Apyroi Gopme.

15. YpaBHEHME MIIOCKOCTH, IPOXOAAIIEH Yepe3 3aaHHYI0 TOUKY NEPIEHIUKYISIPHO HOPMAJIbHOMY BEK-
TOpY (BBIBO).

16. Obuiee ypaBHEHHE TUIOCKOCTH, YPaBHEHHE TUIOCKOCTH B OTPE3Kax; MOCTPOCHUE MIIOCKOCTH.

17. Yron mexmy nByMs TUIOCKOCTSIMH.

18. YcnoBus napaieNbHOCTH M YCIOBHE EPIEHIUKYISIPHOCTH BYX IJIOCKOCTEH (BBIBON).

19. VcnoBue nepecedeHus Tpex MIOCKOCTEH B OJTHOM TOUKE.

20. YpaBHeHHE MJIOCKOCTH, MPOXOIAIIEH uepe3 TPU 3aJaHHbIe TOYKH (BBIBOL).

21. KaHoHHMYeCKHe YpaBHEHUS MPSMOK B TPOCTPAHCTBE (BBIBO).

22. [lapameTpuyeckue ypaBHEHHUS IPSIMOM (BBIBOJ).

23. YcnoBus nmapajiebHOCTH U MEPIEHIUKYISIPHOCTH MPSMBIX B IPOCTPAHCTBE.

24. Yromn MexJy mpsMOil M MJIOCKOCTBIO. YCIIOBHS MapajIeIbHOCTU U MEPIEHINKYISIPHOCTH MPSAMON U
MJIOCKOCTH.

BBenenue B MaTeMaTHYeCKUM aHAJIU3

25. Ilpenen GyHKIUM OPU X —> +90, X —> —00, X —> Xg -
26. beckoneuno manele pyHkiun. OrpannueHubie GyHKuU. beckoneuHo 6ombinne GyHKINUU U UX CBSI3b
¢ OECKOHEYHO MaJBIMH (DYHKITUSMH.

27. OcHOBHBIE TeOpeMBI 0 mpefenax. PackpbiTie HeonpeaenéHHOCTeH BUIa

oo

818

28. IlepBelii 3ameuarenbHbIi npenen. CpaBHEHNE OECKOHEYHO MaJIbIX.

29. Bropoii 3amedaTenbHbIN peaeil.

30. CpaBHeHHne OecKOHEYHO MaiblX (DYHKIHMH, DKBHBaJeHTHbIC (yHKIMK HempepblBHOCTH (YHKIWH.
Touku pa3pbiBa U ux kinaccugpukanus. CBONCTBa HENPEPHIBHBIX (DYHKIHIA.

MHMHUCTEPCTBO HAYKHU 1 BBICIIEI'O ObPA3OBAHIS PO
I'POZHEHCKNUUN T'OCYJAPCTBEHHbBIM HEO®TAHOM TEXHUYECKUU YHUBEPCUTET
nMmenu akag. M. JI. MummmoHImuykoBa

BUJIET Ne 1
JucuuninuHa: MaTeMaTuKa
Wucturyr UIIAT cnenuansHocTs  CK,CP cemectp |

1. BekTOpHOE Npou3Be/IeHHE BEKTOPOB,0NpeieIeHUE, CBONCTBA, TEOMETPUUYECKUI CMBICI.
2. PewnThb cucTeMy ypaBHeHHi 13X, +2X, +2X; =1,
X; —2X, + X3 = 2.
o — — — —
3. Janbl koopAauHAThI TOUek: A(3; —3; 0), B(14; 2; —7), (0; —1; 3). Haiitu AB- AC, ABx AC .
4. JTansl TOukU Ha riockoctu: D(-13), K(4;—2). CoctaBuTh 00I11€ ypaBHEHHUE NPSIMOA, TPOXOIAIIEH Ue-
p€3 9T TOYKH, IPUBECTHU €I0 K BUAY B «OTPE3KaxX» U MOCTPOUTH MPSIMYIO.

.2
2 5 . SIn“5x
5. Haiitu nipenesnr: 1) lim X_=4x+3- 2) lim ﬂ; 3) lim LM; 4) I'm—z'
x>3 9 x? x—>4 X—4 x>0 4%3 + 3X + 2 x>0 4%
« » 2021 r. 3aB kadeapoit BullMI'auaes A.M.
[IpenonaBarens Anucynranosa 9./].
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Bmopoii cemecmp

Teopeaneche BOIIPOCHI, BLIHOCUMBI€ Ha 3a4€T

JudpdepennnaibHoe ucyucaeHne PyHKIUIT 0OAHON ITepeMeHHOH

1.

no

©oND O~ W

11.
12.

13.

14.
15.
16.
17.

18.
19.
20.
21.
22.

OmpeneneHue MPOU3BOJHON  (QYHKIIMHM, €€ MEXaHWYCCKUH W TEOMETPUYECKHA  CMBICI.
YpaBHEHHUs KacaTeIbHOU U HOPMaJIH.

Huddepenunan  ¢GyHKIMH M €ro  reomMeTpuueckuil  cmbici.MIHBapHaHTHOCTH  (DOPMBI
middepennmanal -ro mopsaxa.

ITpon3BoiHbIE OCHOBHBIX 3JIeMeHTapHbIX (yHkuui.IIpaBuia nuddepenunpoBanms.

[TpousBonHas cinoxuoi ¢pyHkiuu. Jlorapudgmudeckoe nuddepeHnpopanue.

JuddepenurpoBanue GpyHKIMHI, 3aJaHHBIX B TapaMeTPUUECKON U HEABHOM (opmax.

[TpousBoanbie U 1U(GEpeHIaIbl BBICIIMX TOPSIKOB.

[IpaBuo Jlonurans.

Teopembr @epma, Pomus, Jlarpamxka, Ko o nuddepentmpyeMbix QyHKINAX.

HccnenoBanue (GpyHKIMM ¢ NOMOILBIO NEPBOIl MPOU3BOAHOIN: HEOOXOIUMBIE M JIOCTaTOYHbBIE YCIIO-
BUS BO3pacTaHMsl U yObIBaHUS (QYHKIIUH.

. MaKCI/IMYMbI U MUHUMYMBIL (bYHKI_II/II/I.HCO6XOI[I/IMOC " JOCTATOYHOC YCJIOBUA CYHICCTBOBAHUA SKC-

TpeMyMma.

AcuMnToThI rpaduka GyHKIUY.

BoinykiiocTh, BOTHYTOCTh U TOYKHM Ieperunda rpaduka ¢pyHkiuun. HeoOxonumoe M gocTtaToyHOE
YCJIOBHUS CYIIECTBOBaHMS TOUYEK Meperuoa.

OOmiast cxema uccaenoBanus (QYHKIIMH U TIOCTPOEHUS rpaduka.

@OyHKIMH HECKOJIBKHUX NepeMeHHbIX

OyHKIIUN HECKOJIBKUX MepeMeHHbIX. O0macTh onpenenenus. JImHuM ypoBHSL.

IIpenen u HempepbIBHOCTh (GYHKIUU HECKOIBKHX MEPEMEHHBIX.

YacTHble MPOU3BOHBIE IEPBOTO M BTOPOTO MOPSAKOB (DYHKIIMH ABYX MEPEMEHHBIX.

[Monubiit tuddepeHan U ero UCHoIb30BaHNUE B MPUOJIMKEHHBIX BBIYHUCICHUAX. IHBapHaHTHOCTh
dhopmbl mostHOTO U depeHirana.

KacatenbHast I0CKOCTh U HOPMaJlb K TOBEPXHOCTH.

YacTHble MPOU3BOIHBIE U TIOTHBIE TU( G EPEHITNATBI BEICIINX TOPSIIKOB.

HesBuble pyHKIMYN 1 uX AuddepeHIrpoBaHue.

[TpousBoaHas mo HanpasieHuo. [ pagneHT.

OkerpeMyM (YHKIMHU ABYX HepeMeHHbIX. Heo0XoauMble U JJOCTaTOUHBIE YCIOBUS CYILIECTBOBAHUS
JKCTpEMyMa.

MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIS PO
I'POBHEHCKHNU T'OCYJAPCTBEHHBIM HE®TAHOUW TEXHUYECKWU YHUBEPCUTET

BUWJIET Ne 1
JucuumnianHa: MaTeMaTHKa

Wuctutyr UIIAT cnenuanbHocTh CK,CP cemectp |l
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1. Haiitu npousBoanbie QyHKIMIA: a) Y = 2X — tgIn3x;06) y= e (5x - xs);

. X = arctgt,
B) y=— &5 +2x"+8; 1) 2 y :?0)X2—|HY+YZ=0v Yx=7?
x y=t°/2,

2. HaiiTi yacTHbIE IPOU3BOAHBIE BTOPOro MOpPsiIKa (PYHKIUU IBYX IEPEMEHHBIX z = 3x3 + 5x%y* —e”.

3. Haiitu o6nacts onpenenenus QyHKIMu Z = In(3x2 -5y+2).

« » 2021 r. 3aB xadenpoit BullMI'auaeB A.M.
[IpenonaBatens Amucynranosa 3./1.

Tpemuii cemecmp

Teoperuueckne BONPOChl, BLIHOCUMbIE HA 3K3aMEeH

HNHuTerpajabHoe ucuncieHue GyHKuUil 01HON epeMeHHOH

1.  Tlonsarue nmepBooOpa3Hoii. HeonpenenéuHpiii mHTErpai U ero cBoicTBa. Tabnuiia HeonpeaeaéHHbIX
MHTETPAJIOB.

2. OcHOBHBIEC METOJIbl MHTETPUPOBAHUS: HEMOCPEACTBEHHOE MHTETPUPOBAHNUE, METO]] HHTETPUPOBAHUS
MOJIBEICHUEM T10/1 3HaK Auddepennunana, MeTo1 3aMeHbI mepeMenHoi 3. HTerpupoBanue mo ya-
CTSIM B HEOIIPEIEIEHHOM MHTErpale.

3.  Pa3znoxeHume MHOTOUICHA HA JIMHEHHBIC M KBapaTHbIC MHOKHUTENN. VIHTErpupoBaHue paliioHab-
HBIX JpoOei. Tumel mpocTelmmx apodei U MX UHTETPUPOBAHHKE.

4.  HHTerpupoBaHHE pallMOHAIBHBIX APOOECH METOOM pasioXKeHHS Ha MpocTeimue npoou. MaTerpu-
pOBaHME MPOCTEHIINX UPPALIMOHATBHBIX (PYHKIIUA.

5.  HHrerpupoBaHue TPUTOHOMETPUUECKUX (DYHKIUMN, YHUBEPCAIbHAS TPUTOHOMETpUYECKAs TOICTa-

HOBKa.

6. 3anauu, NIPUBOJAIIME K TIOHATHUIO ONPEeNIEHHOr0 HHTerpaia. OnpenenéHHblii HHTETpal U €ro
CBONCTBA.

7.  ®opmyna Herorona-JIeliOnuiia. 3aMeHa nepeMeHHOM B ONPEACIIEHHOM HHTErpale.

8.  ®opmyna HHTETPUPOBAHUS 11O YACTSAM JJIs OMPEAeIEHHOTO UHTErpaa.

9.  IlpunoxeHus ONpeaeN€HHOTO HHTETPpasla: BHIYUCICHNE TUIOMIAICH TNIOCKUX (HUTYp, BEIUHUCIICHUE
JUTMHBI YT KPUBOM, 0OBEMOB Tell.

10. HecoOGcTBennbie nHTETpaibl. IHTETpabl ¢ 0ECKOHEYHBIMHU MPEIeIaMi HHTETPHPOBAHNS.

11. HMHTerpansl OT HEOrpaHUUYEHHBIX (DYHKIIMH.
JAu¢ppepenunanbHbie YypaBHEHHUS

12.  JIuddepenuuanbable ypaBHEeHU: onpeaeneHue, nopanok Y, pemenne J1Y.

13.  JuddepennmansHoe ypaBHeHHE 1-T0 mopsaKa: onpeeneHne; o0ee 1 YaCTHOE PeIICHHS.
16.Teopema cymiecTBOBaHUS M €AMHCTBEHHOCTH petienus A Y 1-ro nmopsaka.

14. 1V c pa3nensronMucs NepeMEHHBIME: OTIPE/ICTICHNE U MTOPSIOK PEIICHHUS.

15.  Opnopognsie /1Y 1-ro nopsijaka: onpeaeaeHue U Mops 0K pereHHs.

16. Jluneiinsie 1Y 1-To mopsaka: onpeneieHue U IOPSIIOK perIeHusI.

17.  JIuddepennuanbable ypaBHEHHUs 2-T0 MOPAIKA: ONpeAeseHre, BUI O0IIEro pelieHus; TeopemMa cy-
IIECTBOBAHUS ¥ €IUHCTBEHHOCTH PEIICHUSI.

18. IIpocreiimme ypaBHEHHsI, JOMYCKAOIINE TOHMKEHNUE TOPSIIKA:

19. Jluneiinsie 1Y 2-To mopsaka: HEOAHOPOIHBIE U OAHOPOIHEIE ypaBHEeHUs. Teopema CylecTBOBaHUS
U eIMHCTBEHHOCTH PEIICHUs
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20. Jluneiinbie onHopoaubie JIY 2-ro mopsiaka: TeopemMa 0 CTpYKType €ro pelieHus

21. HeonHopoausie nuneinbie JIY 2-T0 mopska: TeopeMa 0 CTPYKType OOIIEeTo pemeHus

22. Jluneitapie ogHopoaHbie 1Y 2-T0 mopsiika ¢ MOCTOSHHBIME Kod(duimenTamu. XapakTepucTuye-
CKO€ YpaBHEHHE U CTPYKTypa OOIIETo perieHUs

23. Jluneitnpie HeOAHOPOHBIC J[Y 2-T0 MOpsiiKa ¢ MOCTOSHHBIMHA KO3 (DUIIMEHTAMH CO CTICIIHATBLHOM
MPaBOM YaCThIO

MHMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIS PO
I'POZHEHCKNUN T'OCYJAPCTBEHHbBIM HEO®TAHOM TEXHMYECKUU YHUBEPCUTET
nmenu akag. M. JI. MuummoHImumkoBa

BUIET Ne 1
JlucruinHa: MaTeMaTHKA
Wuctutyr UIIAT cnenuaibHocTh CK,CP cemectp Il

1. [TepBooOpa3znas. Heonpeaenéuuspiii HHTErpai U ero cBoicTBa. Tabmuiia HeonpeaeaéHHbIX UH-
terpajioB. HemocpencTBeHHOE MHTETPUPOBAHUE.

2. HaiiTi uHTErpabl: I)J'(x5 _%Jr%/?)dx; Z)IxCOSxdx; 3) szdx;
X 5x° +16

4) f% 5) T\/{ildx.

+00
4. BeruucauTh HeCOOCTBEHHBIH HUHTCrpaJl NJIKM YCTAHOBUTD €I'0 paCXOJUMOCTb: I d_Z( .
X
1

X
5. Pemmts muddepennuansusie ypasaerns: 1) (1+ e* )yy’ =e*,y(0)=1;2) ¥’ —y =¥ :

AV +x2y=x%; 4)y"+2y'=x>+2.

« » 2021 r. 3aB kadeapoit BullMI'auaes A.M.
IIpenonasarens Amucynranosa 3./1.

Yemeéepmotii cemecmp

Teopernyeckue BONpPOChI, BBIHOCUMbIEC HA JK3aMeH
Panni
1. YwucnoBsie pslbl, YaCTUYHAS CyMMa psia, MOHSATHE CXOJUMOCTH U PACXOJUMOCTH YHUCIOBOTO Psi-
11a, He00X0IMMOE YCIIOBUE CXOAUMOCTH.
[Ipumepsl cXOAAMUXCS U PACXOASALIUXCS PAIOB.
JlocTaTouHbIe MPU3HAKUA CXOAUMOCTH 3HAKOMOJIOKUTEIbHBIX PsiAoB. [I[pu3HaKku cpaBHEHMUS.
JocraTounsie mpu3Haku cxoaumocTu Jlamambepa, Komrm.
3HaKoInepeMeHHbIE M 3HAKOUYEPENYIONHEeCcs PSbI, Tpu3HakK JIeiOoHuIa.
JlocTaTOUYHBIN MPU3HAK CXOJMMOCTH 3HAKOMEPEMEHHBIX PSIIOB, a0CONIOTHAS U YCIOBHAS CXOIU-
MOCTH PsIIOB, CBOMCTBA a0COFOTHO CXOMASIINXCS PSIOB.
7. Crenennsle psnabl. Teopema Abens. Paguyc, nHTEpBal U 001aCTh CXOJUMOCTH CTETICHHOTO PAJia.

o UTA W
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OCHOBBI TEOPHUM BEPOSITHOCTEH U MATEMATHYECKOI CTATUCTHKHU

8. Kiaccuduxkanus coObITHI: TOCTOBEPHBIE, HEBO3MOXKHBIC, ClTydaiHble COObITHS. COOBITHS: COBME-
CTHMBbIE U HECOBMECTUMBIE; PAaBHOBO3MO>KHBIE; 3aBUCUMbBIC M HE3aBUCUMBIE; IIPOTUBOTIOJIOKHBIE;
TIOJIHAS TPYIIa COOBITHIA.

9. Kraccuueckoe omnpeesieHue BepoITHOCTH COOBITHS; €ro CBOMCTBA.

10. Anre6pa coObITHid. Y c1oBHAsI BEpOSTHOCTh. [IponsBeienre u cymma coObITUA. TeopemMbl yMHO-
YKEHHS U CIOKECHUSI BEPOATHOCTEM.

11. ®opmyna nonHoM BepositHocTH. Dopmynsl baiieca.

12. Cxema nOBTOPHBIX HE3aBUCUMBIX UcnibiTaHuit. @opmynsl beprymnnu, Jlamnaca u [yaccona.

13. Cnyuaiinbie BeununHbl: quckpetHbie (JICB) u nenpepreiBabie (HCB). UncnoBbie XapakTepruCcTUKH
CIIy4ailHBbIX BEJIMYUH:

14. bunomuansHoe pacrpeznenenune JJCB.

15. ®dyukuus pacnpeneneHus U I10THOCTh BeposaTtHocTeid HCB.

16. HopmanwsHoe pacnpeneneane HCB.

17. HopmansHoe pacnpenenenue HCB.

18. /loBepuTenbHbIE HHTEPBAIBI AJISl OLIEHKH MaTeMaTHYE€CKOTO OKUJaHUSI.

MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIS PO
I'POSHEHCKHNHN T'OCYJAPCTBEHHBIM HEDTAHOU TEXHUYECKHWUW YHUBEPCUTET

BUJIET Ne 1
Jucnuninuza: MaTeMaTHKa

Wuctutyr UIIAT cnenuaibHocTh CK,CP cemectp |l

B kopoOe 6 kpacHbIX U 4 cuHUX KapaHjama. Haynauy wu3BiekaroT Tpu kapanpaiia. Haiitu Beposr-
HOCTB TOT'0, YTO /IBa UX HUX - KpacHbIE.

B 00yBHYI0 MacTepckyro JUisl peMOHTa MPUHOCST Caroru U Ty(hiu B cooTHOIIeHUH 2:3. BeposTHOCTh
Ka4yecTBEHHOI'0 peMoHTa JuIs canor paBHa 0,9, a nis tydens — 0,85. [IpoBeneHna nposepka kauecTBa
oHOM mapbl 00yBH. OKa3anock, 4TO ATa Mapa o0yBU OTPEMOHTHpPOBaHA KadecTBeHHO. KakoBa Bepo-
ATHOCTB TOTO, YTO 3TO &) carnory; 6) Tydun?

I G Y
HccnenoBaTh Ha CXOOUMOCTD YHCIIOBBIE PSIZIBL: Z

n:1n+3’ EO Jn

o 2" "
. Haiitu 0651acTh CXOAMMOCTH CTENIEHHOTO psija: z 5
n=1
« » 2021 r. 3aB kagenpoii BullMI'auae A.M.
[IpenonaBarens Anucynranosa O./].
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7.3. Tekymuii KOHTPOJIb
OO0pa3ubl KOHTPOJIBbHBIX PadoT

Ilepewiii cemecmp

1) daust Touku ¢ koopaunaramu A(3;2;—-3), B(51,—-1), C(L,—2;1) . Haiitu LA.
2) Haiitn 00BEM TpEyroNbHOW MUPaMHJIBI, MOCTPOEHHONW Ha BEKTOPAx a= L4,-3), b= (2,2,-2),

c= (3;2}).
3) Ussectnnl koopaunatsl tpeyronshuka ABC A(3;2), B(—4,—1), C(4;4). Haiitu: a) ypasuenus:

BCEX CTOPOH TPEYrOJbHUKA, BHICOTHI TPEYTOJIbHUKA, MEIUAHbl, OUCCEKTPUCHI U MPSIMOU, IPOXOSAIICH ye-
pe3 BEpLIMHY TPEyrojbHHKA MapajljielbHO IMPOTHUBOJEKAIIEH CTOPOHE; 0) pacCTOSHUE OT BEPIIUHBI JI0
IPOTUBOJIEKALIEH CTOPOHBI; B) yrol B TpeyronbHuKe (Ipu Bepmune B).

4) [IpuBectu K KaHOHUYECKOMY BUlY ypaBHEHHUE KpUBOU 2-ro nopsiJIKa

X% +4y? —2X —56Yy +181=0 u crenars cXeMaTHUCCKHI YCPTEK.
5) Hanucars ypaBHeHHE IUIOCKOCTH, npoxozsmeii uepes touky M, (1;3;4) nepnenaukynsproii K mwioc-
KOCTsIM, 3a1aHHbIM ypasHeHusmu 2X+ 3y +2—-1=0, 3X—-y+22—-2=0,

Bmopoii cemecmp
1. Haiitu npou3BoaHbIe JaHHBIX ()yHKIIHIA:

)y——53,6)y In( —x/l—xz); B) Y = e X, 1 3er — e’ =y° —bxy

2. BoruvcnuTh npeensl, npuMensis npasuio Jlonurans:

i 5x? — x>+ 7x ) 20 2
a) lim 2 s 0) lim| — —E T &/
x=o  2x" +5x x5\ X =25 x-5

2 b

2
3. Haiit yactHble mpousBoaHbIe 1-ro mopsaka GpyHKIui: 1) 7z = X—4y 2)z= arccosX .
3X+y X

4. Haiitn npomsBozayio ¢pynkman U= XY + y°z? B rouxe P(1;-1;3) no manpasienuio ot 310i TOUKH
k Touke P, (5;2;1).
Tpemuii cemecmp

3 dx 3xdx 2
1. Haiitn unterpans: a) J J. I— r) J. (3x+ 2)cosxdx ;
2x+3’ 1+ \/ X+1 +4 %
2. Haiitu pemenus JIY: a) Xy" —y' =X %%, 0) yy'+ y
Yemeepmutii cemecmp
» n’ 3"
1. ViccnenoBath YMCIIOBBIE PSABI HA CXOAMMOCTE: @) ), ———; 0) Z

=1 (BN T (n+1)2"
x 1n+1 2n+1

2. ccnenoBarh Ha YCIOBHYIO, AOCOTIOTHYIO CXOJAUMOCTD: (—
n-1 n(n+1)
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n
. ®(n+2 n
3. Haliti 0651acTh CXOIMMOCTH CTENIEHHOIO pafa: > [ —— | - X .
n=1\ N+ 4

4. Pemmts 3agauy. Cpenu 25 CTyJeHTOB IpyHIbl, B KOTopo 10 neBymiek, pa3pirpbIBaOT 6 OMIIETOB Ha

CTYJeHUYECKYIO BecHy. HaliuTe BeposITHOCTH TOTO, UTO Cpeau obyiagaTeneil OueToB okaxyres 3 ne-

BYIIIKH.

0, mpu x<0,

5. Cnyuaiinas sennunna X 3agana dynkumeii pacnpenenenus F(X): F(X)=1x mpu 0<x<l,

1L npu x>1.
Haittu: nnotaocts BepostHocTeit f (X) ; marematnueckoe oxunanne M (X);

mucnepceuto D(X) ; cpennee kBaaparnunoe otkiaoHenne o(X).
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7.4. Onucanue noka3areeil U KpUTepueB OlleHUBAHNS KOMIIETEHLMI HA Pa3JIMYHBIX 3Tanax uxX (pOpMHUPOBAHNS, ONIMCAHNE LIKAJIbI

OlICHUBAHUA
Tabauua 7
ILnanupyemMsble pe3yJibTaTbl 0CBOCHHS KOMIIETEHIIUH Kpurepun oneHuBanusi pe3y/ibTaToB 00yueHus! HaumenoBanue
Menee 41 6aJL10B | 4160 Gannos (ynoBJe- 61-80 6as10B 81-100 6aoB OLIEHOHOI0
(neynos1eTBOpH- TBOPHUTEJILHO) (xopo1uo) (0T IM4HO) cpeicTBa

OIIK-1. Crioco0OeH HCIOJIb30BaTh ITOJIOKCHMSI, 3aKOHBI UMETOAbI €CCTCCTBEHHBIX HAYK U M

ATEMATHUKHU OJI1 pCUICHUA 3a1a4d HH)KeHepHOﬁ JCATCIBbHOCTH,

3HaTh: METOJIBI pEeIICHUSA CUCTEM JIMHEMHBIX ®parMeHTapHbIC Henonubie 3Hanus CcdopmupoBaHHbIe, HO CdopmupoBaHHbIE
anreOpandyeckuX ypaBHeHHUil, ocHOBBI T de- SHaHUs COJIEPIKAIIIE OTAEITBHBIE CHUCTEMATUYECKUE
PCHLIUPOBAHUS U HHTETPUPOBAHUS (PYHKIIHH, mpo0eILI SHAmMA SHAHWA
pemenust qudepeHaIbHbIX ypaBHEHUH, OC-
HOBHBIC ITOJIOKCHUA TCOPHUU BepOﬂTHOCTef/i u
MaTeMaTHIeCKOHN CTaTUCTUKH, TCOPUU PATOB.

e ¥Ymerb: HPUMCHATH CBOY 3HAHMS K PCIICHHIO Hactuanble yme- Henonneie ymenus YMeHus NOoNHeIE, 10- CdopmupoBanHbIe

IPaKTHYECKUX 3a71a4; MOJIb30BaThCs MaTeMa- A TyCKAoTCA HeOObIIHE yMeHuUs

TUYECKOU JIUTEPATYPOU ISl U3yUEHUS MHKE-
HEPHBIX 1 YKOHOMUYECKUX BOIIPOCOB.

OIINOKHU

e Buaagers: METOJIaMH pEIICHUS 3ajay aIreOpbl U
reoMeTpuu, AupQepeHnnaITbHoro U HHTe-
IpaJIbHOTO MCUHUCIeHUs, nupdepeHInaNIbHbIX|
YpaBHEHUH, METOJAMU TMOCTPOEHUs Marema-
TUYECKUX MOJENIEN Ul 3a7ad, BO3ZHUKAIOIINX|
B MHXEHEPHO-3KOHOMHUYECKOI MPaKTUKE.

YactuaHoe BJIaac-

HHNEC HaBbIKaMH

Hecucremarnueckoe
MNPUMCEHCHUC HABbIKOB

B cucrematnueckom
MPUMEHEHNN HaBBIKOB
JIOIYCKArOTCSI TPOOEITBI

VcnenHoe 1 cucTeMaTHye-
CKOC NPUMCHCHHNC HABBIKOB

Kommnekr  3apa-

HUHU I KOH-
TPOJBHBIX pabor,
BapUaHTh! 33IaHUN
ULt caMocCTos-
TENBHOMN pabo-
TBL,BOIIPOCHL IO
TeMaM / paszenam-

JUCHUIIINHBI
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8. OcobennocTn peajn3anuu JTHCHUILIMHBI /I HHBAJIMAOB H JIMII C OrPAHUYCHHBIMUA

BO3MOKHOCTIIMMU 310POBbS

Jis oCyIIeCTBICHUs MPOLEAYP TEKYIIEro KOHTPOJS YCIIEBAEMOCTH M MPOMEKYTOUYHOM arrecTa-
U O00YYaromuXcsi Co3/1aHbl (DOHIBI OIEHOYHBIX CPEICTB, aJaNTUPOBAHHBIC JJIS WHBAJIUAOB U JIUI C
OrpaHUYEHHBIMU BO3MOKHOCTSIMHU 3/I0POBBSI U TIO3BOJISIFOIIME OIICHUTH JTOCTH)KEHHUE MMHU 3aIUIaHUPOBAH-
HBIX B OCHOBHOH 00pa3oBaTelIbHOM MpOorpaMMe pe3yibTaToB OOy4YEHHsS U YPOBEHb C(OPMHUPOBAHHOCTH
BCEX KOMIIETEHIIH, 3asBICHHBIX B 00pa3oBarenabHOl nmporpamme. @opma npoBeeHHs TEKyIlel arTecTa-
MU JJI CTYJCHTOB-WHBAJIUAOB YCTAHABIMBAETCS C YYETOM HHAMBUAYAIbHBIX MCUXO(PHU3NYECKUX OCO-
O6eHHocTel (ycTHO, MMCbMEHHO Ha Oymare, MMCbMEHHO Ha KOMIIbIOTEpE, B (hopmMe TECTUPOBAHUS U T.II.).
[Tpu TecTupoBaHUM TSI CIIA0OBUISIIMX CTYACHTOB MCIIOJIB3YIOTCS (DOHIIBI OLIEHOYHBIX CPEACTB C YKPYII-
HeHHBIM mpudTom. Ha sk3amMeH nmpuriianiaeTcsi ConpoBOXKAAIONINN, KOTOPBII 00ecreunBaeT TEXHUUECKOe
COIIPOBOKACHUE CTYACHTY. IIpyu HEOOXOIMMOCTH CTYIEHTY-UHBATUAY MPEAOCTABISACTCS JOMOTHUTEIHHOE
BpeMs JUIsl IOJATOTOBKU OTBETa Ha 3k3aMeHe (wiu 3adere). O0yuaroniyecs: ¢ OrpaHU4€HHBIMH BO3MOXKHO-
CTSIMH 3[IOPOBBSI U 00y4JaroIIrecss WHBATUIbBl 00ECIIEYNBAIOTCS MEYATHBIMU U AJIEKTPOHHBIMU 00pa3oBa-
TeJIbHBIMU pecypcamMu (IIPOrpaMMBbl, yueOHbIe TOCOOUS IJII CaMOCTOSITENIbHOM paboThl U T.4.) B popmax,
aIalITHPOBAHHBIX K OTPAaHUYEHUSAM UX 37I0POBbsI U BOCTIPUATHS HH(POPMALIUU:

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

- VIS CJIeNbIX: 33JaHUs IS BHIIOJHEHUS Ha MPAKTHYECKUX 3aHATHIX O(QOPMIISIFOTCS pelbeqHO-
ToueuHbIM mpupToM bpaiins , MO0 3aYMTHIBAIOTCS aCCUCTEHTOM; MUCHMEHHBIC 3aJJaHHsI BBIIOJTHSIOTCS
Ha Oymare penbedHO-ToueqHbIM mpUQTOM bpailyis 1mb0 HaJUKTOBBIBAIOTCS aCCUCTEHTY; 00yUJaIOIIMMCS
JUIE  BBIMOJIHEHHWS]  3aJaHUsl TPH  HEOOXOAMMOCTH  MPEJOCTABISACTCS KOMIUIEKT IHUCBMEHHBIX
MIPUHAJIJISKHOCTEH 1 Oymara Juis nucbMa penbeHO-ToYeuHbIM mpudTom bpaiins;

- A8 caa0oBHAAIIMX: 00ecleunBaeTcsl MHIMBUAYAIbHOE PaBHOMEPHOE OCBEILEHHE HE MeHee
300 mrokc; oOOydaromMMCsl JJIS  BBINOJHEHUS 3aJaHMs TNpUH  HEOOXOAUMOCTH IPENOCTaBISIETCS
YBEIMUMBAIOIIEEe YCTPOMCTBO; BO3MOXHO TAaKK€ HCIOJIb30BaHUE COOCTBEHHBIX YBEIMUYMBAIOIIMX
YCTPOICTB; 3aJlaHMsl U1 BBIMOJIHEHUS 3a/laHUH 0POPMIISIOTCS YBEIUYEHHBIM HIPUPTOM;

2) IUTS. THBJTUIOB | JIWII C OTPAaHIMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBS MO CJIYXY:

- AJS TJIYXUX M CJIa00CabIamuX: 00ecIeYnBaeTcsl HaTMUMe 3BYKOYCHIIMBAIOIICH ammaparypsl
KOJJICKTHBHOTO TIOJIH30BAaHUS, TIPH HEOOXOIUMOCTH OOYYAIOUIMMCS IPEIOCTABISIETCS] 3BYKOYCHIIHBAFO-
I1as anmaparypa MHIMBUAYAIbHOTO MOJIB30BaHUS; IPEIOCTABIISIOTCS YCIYTH CYpIOTIEPEBOAUNKA;

- JJISl CJIENIOTVIYXHX JIOIyCKaeTcs MPUCYTCTBUE ACCHCTEHTA, OKa3bIBAIOLIETO YCIYTH TU(DIOCYPIO-
nepeBoYrKa (IOMUMO TPeOOBaHUH, BBIMOIHAEMBIX COOTBETCTBEHHO IS CIEMBIX U TIYXHX);

3) JUTSL JTUI] C TSDKEJIBIMU HapYIICHUSIMU PEeUH, TTyXUX, CI1a00CHbIIANINX JEKIIUU 1 CEMUHAPBI,
MIPOBOJIUMBIE B YCTHOM (popme, MpoBOAATCS B MUCbMEHHOH (opme;

4) JUTSL MHBAJIMJIOB | JIUI] C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBBS, HMEIOLUX HapyIle-
HHUSI OTIOPHO-IBUTATEJIbHOT0 anmnapara:

- IS Ml ¢ HApYMICHWSMH ONOPHO-JBHTATEIHHOTO amnmapaTa, HapyIICeHUSMH IBUTATEIbHBIX
(GyHKINH BEpXHUX KOHEYHOCTEH MJIM OTCYTCTBHEM BEPXHUX KOHEUHOCTEH: MMCHMEHHbBIE 3aJJaHUs HaJIHK-
TOBBIBAIOTCS] ACCUCTEHTY; BBIIIOJHEHNE 3aJaHUH (TECTOB, KOHTPOJIBHBIX PabOT), MIPOBOUMBIE B MUCHMEH-
HOM (hopMe, TPOBOJIATCS B YCTHOM (hopMe myTeM onpoca, Oeceibl ¢ 00ydaromuMCs.
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10.

11.

12.

13.

9. Y4yeOHO-MeTOAUYIECKOE 00ecTIeYeHne TUCIUILTUHBI

bepmant A. ®@., ApamanoBud U. I'. Kparkuii kypc matemarnueckoro anaiusa. — CI16.:M3narenscTBo
«Jlaany, 2005.

Hanxo II. E., [Tonos A. I'., KoxeBnukoBa T. f. Beiciias MmatemaTtvka B yOpaKHEHHUSX M 3ajaydax:
VYueb. mocobue mis By30B. — M.: OO0 «M3narensctBo ACT»: OO0, 2000. «M3marenscTtBo «Mup u
oOpasoBanue», 2014.

Harancon, W.I1. KpaTkuii kypc BbICIIel MaTeMaTUKH [ DJIEKTPOHHBIN pecypc]: yueOHoe mocodue. —
Onektpon. gan. —  CII6.: Jlams, 2009. — 728 ¢. — Pexum pocryna:
http://e.lanbook.com/books/element.php?pll_id=283.

[Terpymko, U.M. Kypc BeICIIel MaremaTHKy. BBeneHue B MaTeMaTuyeckuii ananms. Juddepeniu-
anpHOE HcurciaeHue. JICKIMU U MpakTUKyM [ DJIIEKTPOHHBIN pecypc|: yueOHoe mocodue. — DIESKTPOH.
JIaH. — CIIo.: Jlans, 20009. — 288 c. — Pexxum JIOCTYyTIA:
http://e.lanbook.com/books/element.php?pll_id=302.

Ilerpymko, .M. Kypc Beicmieli maremaTtuku. MHTErpaibHoe ucuucieHue. @yHKIUMM HECKOJbKHUX
nepemeHHbIX. luddepenunanbapie ypaBHeHUs. JIEKIMU U NpakTHUKyM [DIEKTPOHHBIN pecypc] :
yaeOHoe mocobme. — OnektpoH. maH. — CII6.: Jlame, 2008. — 606 c¢. — Pexum mocryma:
http://e.lanbook.com/books/element.php?pll_id=306.

[Tucemennsiit 1. T. KoHncnekT nekuumii no Beiciiei matematuke. [lomnbii kype. — M.: Beiciias mkona,
2013.

Canpnos A. A. Kpatkuii Kypc BbICIIe MaTeMaTHKH, TOM. 1, Tom 2. — I'po3Hsiit, 2014.

baraesa M. T. COopHUK 3a7a4 1O JUHEHHOW U BEKTOPHOU anredpe M aHAIUTUYECKOW reOMETpUH.—
I'posubiit, UIIL[ I'THHA, 2007.

Hamaesa JI. III., MartameBa X. [1. MeTtogudeckoe ocobue 1o uzydeHuto pazzaena «Psapi». — ['pos-
ueiii, UIIL I'THU, 2007.

Hamaesa JI. 1., Cocnambexosa JI. C. CoopHuk 3anay. Juddepennuanbupie ypaBHeHus. — ['po3HbIi,
NIIL I'THU, 2010.

MaromaeBa M.A., Ucaesa JI.M. Ilpaktukym no Beicieit Matemaruke. Yacte 1 (yueGHO-
METOJINYECKOE MTOCOOME JIJIsl CTYAEHTOB DKOHOMUYECKHUX creruanbHocTeit). — ['posnsbiit: UL I'THH,
2011.

MaromaeBa M.A., Hcaesa JI.M. [Ipaktukym no Beiciield matemaruke. Yactp 2 (yueGHO-
METOAMYECKOE TOCOOHUE JUISl CTYJICHTOB SKOHOMUYECKUX crieruanbHocTei). — I'posnsbrit: UL
ITHTY, 2014.

MaromaeBa M.A., Ucaesa JI.M. Ilpaktukym 1o Boicueil Mmatemaruke. Yacts 3 (yueOHO-
METOJINYECKOE MTOCOOME /ISl CTYAAGHTOB IKOHOMUYECKHUX crienuanbHocTei). — ['po3nbrit: UIIL]
ITHTY, 2019.

9.1 Metoanueckue yKa3aHus (CM. NPUJIOKEHHE)
9.2 MaTepuajbHO-TEXHHYECKOE o0ecrieyeHne TUCHUITUHBI

3a Kaq)eupoﬁ «Briciias u npuKjIaaHasd MaTéMaTuKa» B INIABHOM y‘-IC6HOM KOpmyCce 3aKpPCIIJICHBI

JIeKIMOHHAS ayauTopusNe 1-16, ayTuTOpHH IS MPOBEACHUS MPAKTHIeCKUX 3aHATHH NeNe, 2-27,2-29,2-
31, 2-33, 2-35, 2-08 OGONBIIMHCTBO M3 KOTOPHIX OCHAIIIEHO TabIUIaMU, TpadhUIECKUM MaTEepHUaIoM, dep-
TeXaMH 10 JINHEHHOH anreOpe, 3ieMeHTaM BEKTOPHOM aire0pbl, aHAIMTUYECKON TeomeTpuu, TuddepeH-
[[UATHPHOMY UCYHUCIIEHUIO0 QYHKIUN OJTHOW MepeMEeHHON, HHTEeTpaTbHOMY HCcUuCiIeHnuto. B ayauropun 3-10
pa3MeInieH KOMITBIOTepHBIN Kiacc. Ha kadenpe MMEroTCsl HHTepaKTUBHAS JIOCKA U TIPOSKTOP.
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MeToaunueckue YKazanud 1o OCBOCHUIO JUCHHUIIJIMHbI «MaTemaTuka

1. MeToauyeckue yKazaHus 1Jisl 00y4AOUIMXCH MO MJIAHMPOBAHMIO M OPraHU3ALMU BpPeMeHH,
He00X0IMMOr0 /sl 0CBOCHHS THCIMIJIHHBI.

N3ydenue pekoMeHayeTcs HauaTh ¢ O3HAKOMJICHUS ¢ paboyeil mporpaMMoil TUCIUILIMHEL, €€ CTPYK-
Typol W COJEpXaHHEM pa3/enoB (MOAynel), GOHIOM OLIEHOYHBIX CPEACTB, O3HAKOMHUTHCS C Yy4eOHO-
METOJIMYECKUM 1 UH(POPMALIMOHHBIM 00€CIIE€YeHUEM JUCIUILINHBI.

HuctumumHa «MateMaTHKa COCTOUT U3 CBA3aHHBIX MEXIY COO0I0 TeM, 00€CIEeUnBaIONINX OCIEN0-
BaTeIbHOE U3yUEHUE MaTepuaa.

OOyuenue o gucuuiuinHe «MaTeMaTHKa» OCYIIECTBIAETCS B CIeNYIOMUX (popmax:

1. AynutopHsie 3aHATHS (JICKIIUU, TPAKTUYECKHE).

2. CamocTosiTenpHas pabota cryeHTa (IOArOTOBKA K JICKIUSAM, IPAKTUYECKUM 3aHATHSIM, TECTaMH
MHBIM (pOpMaM NMUCbMEHHBIX PadOT, MHAUBUAYAIbHAS KOHCYJIbTAIHS C IPENOoJaBaTesIeM).

3. NuaTepaktuBHbIC GOPMBI MPOBEICHUS 3aHATUN (KOJTIOKBUYM, JICKITUS U JIp.OpMBI).

VY4eOHbIii MaTepuan CTPYKTYpUPOBaH M M3yYEHHUE IUCHUIUIMHBI MPOU3BOJAUTCA B TEMATHUECKOM MO-
ciiefoBaTeNbHOCTH. KakoMy NpaKTHYECKOMY 3aHATHIO W CAMOCTOSATEIBHOMY H3YUEHHIO MarepHaia
MpeIecTByeT JeKuus no AaHHou Teme. OOydaromuecss caMOCTOATEIbHO MPOBOAAT MPEIBAPUTEILHYIO
MOJITOTOBKY K 3aHATHUIO, IPUHIUMAIOT aKTUBHOE W TBOPYECKOE ydacThe B OOCYXKIECHUU TEOPETUIECKUX BO-
MIPOCOB, pa3bope MpoOIEMHBIX CUTYAIMil U TOUCKOB IyTeil UX perieHus. MHOrue npoOieMbl, H3ydaeMble
B Kypce, HOCAT TMCKYCCHOHHBIM XapaKTep, U4TO MPEAINoiaraeT HHTEPAKTHBHBIN XapakTep MPOBEACHUS 3a-
HSATUN Ha KOHKPETHBIX MPUMEpPAX.

OrnrcaHue Mociae10BaTeIbHOCTH ACHCTBUN 00y4aroerocs:

[Ipu u3yueHnn Kypca ciieqyeT BHUMATEIbHO CIIYIIaTh U KOHCIIEKTUPOBATh MaTepUal, U3j1aracMblid Ha
ayJAMTOPHBIX 3aHATHIX. J[JIs1 €ro MOHMMaHUs ¥ KaYeCTBEHHOTO YCBOCHHUSI PEKOMEHIYETCs CIIeyIoMast mo-
CJI€N0BATEIILHOCTD JICHCTBUI:

1. Ilocne oxoHuUaHWs Yy4eOHBIX 3aHATHH IS 3aKPEIUICHUS MaTepuana MPOCMOTPETh U 00IyMaTh
TEKCT JICKIIUH, TPOCTYIIAHHOM Cero/IHs, pa3o0paTh paccMoTpenHtbie mpuMepsl (10 - 15 munyT).

2. Ilpu mOATOTOBKE K JIEKIIUH CIIEAYIOIIETO JHS TIOBTOPUTH TEKCT MPEABIAYIIEH JEKIMH, TOJyMaTh O
TOM, Kakasi MOXeT ObITh cienyromas rema (5 - 10 munyr).

3. B TedeHue Hemenu BIOpATh BpeMst I pPabOTHI C IUTEpaTypoit B OndimoTeke (mo 1 gacy).

4. Tlpn MOATOTOBKE K MPAKTUYECKOMY 3aHSATHIO TOBTOPUTH OCHOBHBIE MOHSTHS IO TeMe, U3yYUTh
npuMepbl. Pemas KOHKPETHYIO CHUTYaIuIo, - TMPeABAPUTENHHO MOHITh, KAKOH TEOPETUYECKUN MaTephal
HY)KHO HCTOJb30BaTh. HaMeTUTh MJIaH pelieHwus], monpodoBaTh Ha €ro OCHOBE PEIINTh | - 2 mpakTude-
CKHE CUTYaIUH.

2. MeTroauyeckue ykazaHus 1o padore o0y4arouuxcsi BO BpeMsi IpoBedeHUsIJIEKIUA.

.HGKHI/II/I JaroT O6y‘IaIOHII/IMC$I CUCTCMATU3UPOBAHHBIC 3HAHUA IO AUCHHUILUIMHEC, KOHLOCHTPHUPYIOT HUX
BHUMaHME Ha HauOoJjee CI0KHBIX M BaXHBIX Borpocax. JIeKuun oObIYHO M3JaratoTcs B TPaJULIMOHHOM
WK B IpoOJIeMHOM cTujie. [ cTy/1eHTOB B OOJIBIIMHCTBE CiIy4yaeB B npodiaeMHoM ctuiie. [TpoGieMHblit
CTUJIb TIO3BOJIIET CTUMYJUPOBATh AKTUBHYIO MMO3HABATEIbHYIO AESITEIbHOCTh OOYYAIOUIMXCS M MX MHTE-
peC K TUCUHUILIINHE, q)OpMI/IpOBaTB TBOPYECKOC MBIIIJICHUC, HpI/I6eFaTI) K IIPOTHUBOIIOCTABJICHUAM U CpaB-
HEHMSIM, JenaTh 0000IIeHNs, aKTUBU3UPOBATh BHUMAaHNE 00YJaIOIUXCsl MYyTEM ITOCTAaHOBKH MPOOIEMHBIX
BOTIPOCOB, IMTOOIIPSITH TUCKYCCHIO.

Bo BpeMmsi JEKIIMOHHBIX 3aHATUH PEKOMEHJyeTCsl BECTH KOHCIIEKTHPOBAaHUE Y4eOHOro marepuana,
o6pan1aTL BHUMAHHUE Ha CbOpMy.TII/IpOBKI/I N KaTCropuu, pacKpbIBAarOMME CYTh TOI'O0 HWJIIM WMHOI'O SBJICHUA,
WM TIPOIIECCOB, BBIBOABI M MPAKTUYECKHE PEKOMEH/IAIUH.

KoncnekT nekuuu ydiine moapas3iensiTh Ha MyHKTHI, COOJ0/1ast KPAaCHYIO CTPOKY. DTOMY B OOJIBIION
CTereHu OyayT CIocOOCTBOBAThH BOMPOCHI IJIaHa JIEKLIMH, IPesIoKeHHbIE MpernoaaBaTensm. Cienyer 00-
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pamarh BHIMAaHHE HA aKIEHTHI, BBIBOJBI, KOTOPBIC JIENaeT MpenoaBaTeib, OTMedas Hanboyee BaKHBIE
MOMEHTHI B JIGKIIMIOHHOM MaTepHalie 3aMEYaHUsMU «BaXXHO», «XOpOILIO 3allOMHUTHY» U T.Nl. MOXKHO Je-
JIaTh 3TO M C IOMOIIBIO Pa3HOI[BETHBIX MAPKEPOB WM PYYEK, OICPKUBASI TEPMHUHBI U OIIPEICTICHHSI.

[enecooOpa3Ho pa3paboTath COOCTBEHHYIO CUCTEMY COKpallleHul, abOpeBuaTyp u cumBosioB. OHa-
KO IpH JalibHEHIIeH paboTe ¢ KOHCIIEKTOM CUMBOJIBI JIYHIIIE 3aMEHUTh OOBIYHBIMU CJIOBAMH JIJISI OBICTPO-
r'O 3pUTEIILHOTO BOCTIPUSTHUS TEKCTA.

PaboTast Ha/lt KOHCTIEKTOM JIEKLIUH, HEOOXOIMMO UCIOIB30BATh JTUTEPATYPY, KOTOPYIO PEKOMEHI0BA
npenogaBaTesib. VIMEHHO Takasl cepbe3Hasi, KpOHnoTiauBas padoTa C JIEKIHOHHBIM MaTEepPHaIOM MO3BOJIUT
r7TyOOKO OBJIA/IETh TEOPETUUECKUM MATEPUATIOM.

Temaruka nexuuii jaercs B paboueil mporpaMMe JTUCIUIUINHBI.

3. MeToauyeckue ykazaHusi 00y4aromuMcsl 10 MOAr0TOBKE K MPAKTHYECKUM 3aHITHIM.

Ha npaktuueckux 3aHATHSIX TPUBETCTBYETCS] aKTUBHOE y4acTHe B 00CYK/IEHUU KOHKPETHBIX CUTYa-
IIUH, CTOCOOHOCTh Ha OCHOBE IMOJIYYCHHBIX 3HAHUN HAXOAWTh Hanbosee 3PPEKTUBHBIC PEIICHUSI TTOCTaB-
JICHHBIX MPOOJIEM, YMETh HAXOAUTh MOJIE3HBIM JOMOJHUTENBHBIM MaTepuan 1Mo TeMaTUKEe CEMHHAPCKUX
3aHATHIA.

CryneHTy peKOMEHAyeTCsl CIeAyIoas cxeMa MOATOTOBKU K MPAKTUYECKOMY 3aHSITHIO:

1. O3HaKOMJICHHE C TUIAHOM MPAKTUYCCKOTO 3aHATHS, KOTOPBIM OTpa)kaeT COACpIKaHHUE MPEII0KEH-
HOH TEMHI;

2. IIpopaboTaTh KOHCIIEKT JICKITUH;

3. IIpounTaTth OCHOBHYIO JIUTEPATYPY.

B mporecce moAroTOBKH K MPAKTUYSCKUM 3aHITHSIM, HEOOXOAMMO OOpaTUTh 0CO00C€ BHUMAaHHE Ha
CaMOCTOSITENIbHOE HM3yYeHHE PEKOMEHJIOBAaHHOW nuTeparypbl. IIpyu Bceil MOIHOTE KOHCIEKTHPOBAHUSA
JISKIIMU B HEH HEBO3MOXKHO HM3JIOKHUTHh BECh MaTepHall M3-3a JINMUTA ayJAUTOPHBIX 4acoB. [loaTomy camo-
cTosATeNbHas paboTa ¢ yuyeOHUKaMU, y4eOHBIMU TTOCOOUSIMH, HAYYHOM, CIIPABOYHON JIUTEPATYpOM, MarTe-
pualaMy ePUOUIECKIX M3aHuil U MaTepHeTa sBisiercs Hanboiee Y3 HEeKTHBHBIM METOIO0M OTyUSHUS
JIOTIOTHUTEIBHBIX 3HAHMIA, TIO3BOJISIET 3HAUUTEIHHO aKTUBU3UPOBATH MPOLIECC OBIAJACHUS MH(pOpMaIueH,
CIIOCOOCTBYET OoJiee TIIyOOKOMY YCBOCHHUIO H3y4aeMoro Marepuaia, GOpMUPYET y CTYIACHTOB OTHOIICHUE
K KOHKpeTHOU mpoOneme. Bce HOBbIE MOHATHS MO M3y4aeMOil TeMe HeOOXOJMMO BBIYYHUTh HAM3yCTh U
BHECTH B TJIOCCApUH, KOTOPBIN IeTIECO00Pa3HO BECTH C CaMOT0 Havana U3ydeHHs Kypca;

4. OTBeTUTH Ha BOIPOCHI IJIaHa MPAKTUIECKOTO 3aHSITHS,

5. BBINOJHUTE JOMAaIIHEE 3aJaHHE;

6. IIpopaboTaTh TeCcTOBBIE 3aJaHUsI U 3a/1a4H;

7. Ilpu 3aTpyaHeHUsIX cpopMyIHpoOBaTh BOIPOCHI K IPENOAABATEIIO.

Pe3ynbrar Takoil paboThl JOMKEH MPOSBUTHCSA B CIIOCOOHOCTH CTY/IEHTa CBOOOTHO OTBETUTH HA TEO-
pETHYECKHE BOIPOCH MPAKTHKYMa, BBICTYNATh M YJaCTBOBATH B KOJUIEKTUBHOM OOCYKIIEHUU BOIIPOCOB
M3y4aeMOil TeMbl, IPABUIILHO BBHIMOJIHATH MPAKTUYECKUE U WHBIC 3a/laHus, KOTOphIe MAlOTCs B (poHme
OIICHOYHBIX CPEJICTB JUCIIHILTHHBI.

4. MeToauyeckne yKazaHusi 00y4YaOIIHUMCS 10 OPraHU3aIUM CAMOCTOSTEIbHOMH padoThbl.

[lenp opraHU3alu CaMOCTOSTEIHHONW pabOTHI MO AUCHUILINHE «MaTemaThkay - dTOyrinyOJieHue u
paciiMpeHue 3HaHui B 00JacTUMaTeMaTHKN;OPMUPOBAHUE HABBIKA U MHTEpPECA K CAMOCTOSTEIbHON MO-
3HaBaTEIbHOU J1€ATEbHOCTH.

CamocrosiTenpHast paboTa 0OyJaronIuXcsi SBISETCS BAXHEHIITUM BHUJIOM OCBOCHHUSI COJEPIKAHMS JTHC-
[UTUTHHBI, TOATOTOBKH K MPAKTUYECKUM 3aHITHIM U K KOHTPOJIbHOH pabote. Crofa ke OTHOCSTCS H ca-
MOCTOSITEIbHOE YIIIyOJIEHHOE M3ydeHue TeM AUCHUIUIMHBL. CamocTrosiTenbHas paboTa MpecTaBlseT co-
00l TIOCTOSTHHO JEHCTBYIOINIYIO CHCTEMY, OCHOBY 0Opa30BaTEIBHOTO MPOIEcca U HOCUT HCCIIEI0BATENb-
CKHI XapaKTep, 4TO MOCIYKHUT B OyylieM OCHOBAHHEM JIsI HAITMCAHUS BBIMTYCKHON KBaTU(DUKAITMOHHOM
paboThI, MPAKTHYECKOTO TPUMEHEHHU S TTOyYEeHHBIX 3HAHUI.
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OpraHuzanus caMOCTOSITENbHON paboThl 00YJalOIUXCsS OPUEHTHUPYETCS] HAa aKTUBHBIE METOJIbI OBJIa-
JIeHUs 3HAHUSMU, Pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEMH, EPEX0]] OT MOTOYHOIO K MHAMBHUIYaIU3UPOBaH-
HOMY OOYUYEHHIO0, C YIETOM NOTPEOHOCTEH U BOZMOKHOCTEH JTMYHOCTH.

[IpaBunbHas opraHu3alus CaMOCTOSATENIBHBIX YyYEOHBIX 3aHATHHA, UX CHCTEMATHYHOCTH, 1I€Jeco00-
pasHoe IUIaHMPOBaHKWE PabOYero BPEeMEHHU MO3BOJISAET CTY/ACHTaM pPa3BUBATh YMEHHS W HABBIKU B YCBOE-
HUM U CUCTEMAaTH3allMK IpHoOpeTaeMbIX 3HAHUHM, 00eCreunBaTh BHICOKMH YPOBEHb yCIIEBA€MOCTH B Iie-
pHoz 00ydeHus, MOTyYUTh HABBIKH MOBBIIICHUS TPO(ECCHOHATBHOTO YPOBHSL.

CamocrodrenbHas paboTa pealu3yercs:

- HEMOCPEICTBEHHO B MPOLIECCE ayTUTOPHBIX 3aHATHH - HA JIEKIHAX, IPAKTUYECKUX 3aHATHAX;

- B KOHTaKTe C MpernojaBaTeieM BHE paMOK PACHUCAHUA - HAa KOHCYJbTAlUAX 110 Y4€OHBIM BOIPO-
caM, B XOJIe TBOPYECKUX KOHTAKTOB, IPU JUKBUAALUHU 330JHDKEHHOCTEH, TPU BBITIOJIHEHUN WHAWBUIY-
aJIbHBIX 3a/1aHUM U T.1.

- B Oubnmoteke, 1oMa, Ha Kadeape MpH BHIIOJHEHUN 00YUYaIOMIMMCS YI€OHBIX U MPAKTHUECKUX 3a-
Jad.

Buast CPC u kputepun o1ieHOK

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

KonTponbhas pabora

Konnoksuym

TeMmbl UIs1 caMOCTOSTENTFHON PaOOTHI MPOMUCAHBI B pabovel MporpaMme TUCIHILIHHBL. DPQPEeKTHB-
HBIM CpE/ICTBOM OCYILECTBIJICHHUS OOy4YaroIIUMCsl CaMOCTOSITEIbHON padOoThl SABISETCS 3JIEKTPOHHAs WMH-
(dbopmManmoHHO-00pa3oBaTeNbHas Cpela YHUBEPCUTETA, KOTOpask 00eCreunBaeT JIOCTYN K Y4eOHBIM IuIa-
HaM, paboYuM IporpaMMaM TUCHMILIMH (MOAYJIeH), MPAaKTUK, K U3JaHUSIM 3JIEKTPOHHBIX OMOIMOTEYHBIX
CHCTEM.
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CocTaBurtenb

JOLECHT Ka(i)CI[pBI «Bricmias u IIpUKIagHasA MaT€MaTUuKa»

COI'TACOBAHO:

3aBenyronuii kadenpoit «Breicias v MpukIiagHas MaTeMaTHKAY

3aBenytouuii kadeapoit «CeTu CBSA3U U CUCTEMbI KOMMYTAIHI

Hupexrop AYMP

35

/711/ Anucynranosa 9./l

T'auaeB A.M.

WIS
#* / /ZD ITamaes M. 4.

Vv Maromaesa M.A.



