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1. leau u 3aaa494 JUCUMIIJIMHBI
eabro MaTeMaTHUeCKOro 00pa3oBaHus OaKanaBpa BJISETCS: 00yUICHHE CTYIEHTOB OCHOBHBIM

MOJIOKEHUSIM M METOJJaM MaTeMaTHKH, HaBbIKaM OCTPOCHUS MaTEMAaTHUECKUX JOKa3aTEeNIbCTB Iy-
TEM JIOTUYECKUX PACCYKICHUH, METO/1aM pellIeHus 3a/1ad.

3ajgaveli M3y4yeHHUs JUCLMUIUIMHBL SBISETCS 00y4eHUE CTYACHTOB OCHOBHBIM MaTeMaTHye-
CKHUM METOJaM, UX 3HAKOMCTBO C Pa3JIMUHBIMU IPUIIOKEHUSIMHU 3TUX METOJOB K PELIECHUIO MpaK-
TUYECKHUX 3aj]ad, Aejasi IpU 3TOM YIIOp Ha T€ pa3zelibl MaTeMaTHKU, KOTOPbIE B COOTBETCTBUHU C
y4eOHBIMHU TUTAHAMHU UMEIOT BXHOE 3HAUYEHUE JUISl TOTO MJIM MHOTO IPOQHIIS OATOTOBKU CIEIH-
aJIUCTOB.

2. MecTO AMCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlaHHas TUCLUINIMHA SIBJIACTCS MPEIIECTBYIOMEH Ul CIEIYIOIUX €CTECTBEHHOHAYYHBIX U
o0menpopecCuOHATBHBIX YYEOHBIX JUCIUIUINH, TPETYCMOTPEHHBIX B YUCOHBIX IJIaHAX CIENANb-
HocTell HanpaBiieHUsT «CTPOUTENHCTBOY»: HH()OPMAIIMOHHBIE TEXHOJIOTHH, (PU3MKA, MH)KEHEpHAs
KOMIIbIOTEpHasl rpadka, MEXaHUKa: TeopeTUyYecKasl MEXaHUKa, MEXaHHUKA KUAKOCTH U rasa, Tex-
HUYECKasi MEXaHUKA, MH)KCHEPHBIEC U3bICKAHUS B CTPOUTEIILCTBE: NHIKEHEPHAs I€0JIOIUs U Ieoe-

3Hs, CTPOUTCIIbHAA MCXaHHKA, 9JICKTPOTCXHHUKA U SHeKTpOCHa6)KCHI/IC.

3. [lepeyeHb MJIAHUPYEMBIX Pe3yJILTATOB 00yUYeHHS MO TUCIHUIINHE, COOTHECEHHBIX ¢ HHINKA-
TOPaMHU JOCTHKEHHsI KOMIIeTeHIIHii

Tabauya 1
Ko nmo ®IoC NuaukaTopbl 10CTHKEHUS I[Inanupyemsble pe3yJbTaTbl 00y4eHHS 110
AUCHHUILVINHE
OobmenpogeccuoHanbHbIE
OIIK-1 OIIK-1.1. Bmageer 0a30BBIMH | 3HATH:

Crniocoben mpu-
MEHSTH  ecTe-
CTBEHHOHAYY-
HBIE U OOIIEeHH-
KCHEepHBIC 3Ha-
HUS1, METOJIbI Ma-
TEMaTH4ECKOTO
aHaJIN3a | MOJIe-
JTUPOBAHUS B
npodeccuo-
HAJIBHOU
TEITHHOCTH

JACA-

3HaHUAMU B oOnactu (yHIaMeH-
TaJIbHBIX PA3JCIIOB MAaTEMAaTHKH,
(GU3MKH, BBIYMCIUTEIBLHON TEX-
HUKH U TIPOTPaMMUPOBAHUS

OIIK-1.2. Bnageer mpocgeccuo-
HAJTBHO TPOQUITHPOBAHHBIMY 3HA-
HUSMU M TPAKTUYECKUMHU HaBbI-
KaM{ B YMEHHUH pPelaTh CTaHAapT-
HbIE IPO(EeCCUOHATFHBIC 33]1aUH C
MPUMECHEHHEM E€CTCCTBCHHOHAYY-
HBIX U OOIIEHMHKEHEPHBIX 3HAHUH,
METOJIOB MAaTeMaTUYECKOI'o aHa-
JM3a ¥ MOJIEIUPOBAHUS

OCHOBHBIC TOHATHUS anreOpbl U I'€OMETPHH,
MaTeMaTUYeCKOI 0 aHaIN3a, TEOPUH BEPOSTHO-
CTEeH U MaTeMaTHYECKOW CTAaTUCTHKH, a TAKXKe
UX TMPOCTEHIHE MPHUIOKEHUS B Mpodeccro-
HAJIBHBIX TUCIMITIIMHAX;

METO/Ibl PEIICHNUs] MAaTEMaTUYECKUX 3a/1a4 J10
YHCIOBOTO WM JIPYroro TpedyeMoro pesyib-
tata (rpaduxa, Gopmysbl U T.I1.)

yMeThb:

MCIOJIb30BaTh B MPO(eCcCHOHABHOM J1esTeNb-
HOCTH 0a30BbI€ 3HAHUS MaTeMaTHKH;

CTaBUTh LI€TH U POPMYIUPOBATH MaTEMaTHdE-
CKYIO ITIOCTaHOBKY 3aJjay, CBA3aHHBIX C peaJlt-
3anuen npoecCUOHAIbHBIX (PYHKIIHIA;
IIPOrHO3MPOBaTh  BO3MOXHBIA  pE3yNnbTar
IpeIaraéMoro MaTeMaTU4eCKOro pelleHus,
YMETb OLIEHUBATh €0 3HAUYCHUS

BJIA/IETh:

MaTeMaTHYECKUMH, CTATUCTUYECKUMU U KOJIH-
YECTBEHHBIMU METOJaMH PEHICHHs] THUITOBBIX
OpraHMU3alMOHHO-YIIPAaBIEHYECKUX 33/1a4;
MaTeMaTU4YeCKOM JTOrHKOM, HEOOXOUMOM JIs
(bopMHUpOBaHUS CYXIEHUH 1O COOTBETCTBYIO-
LIUM POQeCcCHOHANTBHBIM MpobdiieMam




4. O0béM TMCHUIIMHBI M BUJbI YU4eOHOH padoThl

Tabauuya 2
Bcero, u Pa30uBKka no cemecrpam
Buawbi yueoHoii padboThl 0020 300
010]0) 300 1 > 3 1 > 3
Kowrakrnas padota | oq05 55 | go/167 | 68 64 68 20 | 20 | 20
(BCero yacon)
B Tom uncne:
JICKITUU 100/2.77 | 30/0.83 34 32 34 10 10 10
g’;‘)m“e“‘“e AP 100/2.77 | 30/083 | 34 32 34 10 10 | 10
Camocrosirestas 412/11.44 | 552/1533 | 180 | 110 | 122 | 210 | 170 | 172
pabora (Bcero)
B tom uucie:
TEMBE AL CAMOCTO- 292/8.11 | 390/10.83 | 130 | 80 82 150 | 120 | 120
TEJILHOTO U3YYCHUS
BBITIOJTHCHHE ITHChMEH-
HOHM CaMOCTOSATEILHOM 120/3.33 162/4.5 50 30 40 60 50 52
pabotsl (CP)
Bun otuérHocTH: 33 33 IK3. 3a4er IK3. 9K3. |3a4er | O9K3.
YeT,OK3. | YeT,IK3.
O061mast TpyA10éMKOCTH 612/ 612/ 248 174 190 230 190 192
5. Conep:xkaHue TUCHUATLUIMHBI
5.1. Pa3nenbl AMCUMILIMHBI M BUAbI 3AHATHH
Taonuua 3
Ne HaumenoBanue paznena nucuuminibl | Yacel tekuMoHHbIX | Yacel npaktuue- | Mrtoro
B 10 CEMECTPAM 3aHATHI CKHMX 3aHSITUU 4acoB
1 cemecTp
Bcero: 34 34 68
1 | Jluneiinas anreOpa 8 8 16
2 | DneMeHThl BEeKTOPHOH anreOpsl 6 6 12
3 | AnamuTHuecKas reoMeTpus 6 6 12
4 | Teopus nmpenenos 6 6 12
JuddepenunanbHoe HCUUCTICHNE
5 . . o 8 8 16
(GYHKIIUH OTHOW TIEPEeMEHHOM
2 cemecTp
Bcero: 32 32 64
6 [[I/I(l)(i)@prLlI/I&J‘IBHOC UCYHCIICHUE 10 10 20
(YHKIII HECKOJBKUX TIEPEMEHHBIX
7 | IHTerpanbHOe HCUYHUCIICHUE 12 12 24
8 | Auddepennnansupie ypaBHeHUS 10 10 20
3 cemecTp
Bcero: 34 34 68
9 | Pagmr 10 10 20
10 KpatHbie, kpuBOIMHEHHBIC U TIOBEPX- 14 14 28
HOCTHBIC HHTETPAJIBI
11 OcHoBBI TEOpHI BEPOATHOCTEH 1 Ma- 10 10 20
TEMaTUYEeCKOU CTATHCTUKH




5.2. JIeKIIMOHHBIE 3aHATHSA
Tabnuya 4

NeNe
n/n

HaunmenoBanue
pazzaena TUCIUILITMHbBI

Coneprkanue pa3iesioB

1 cemecTp

JIuHeiinas
ajareodpa

Omnpenenurenu 2-ro u  3-ro MOPsIKA, KX CBOMCTBA. MUHOp U anredpanye-
CKO€ JIOTIONTHEHUE deMeHTa onpeaenutens. [lonstae 06 onpenenurene N-
ro nopsjaka. Pemienue cucrem JUHEHHBIX YypaBHEHUN MeTo1oM Kpamepa.
[Tonsitue o matpuiie. CioxeHue, YMHOKEHUE MATPUIL. Y MHOKEHHUE MAT-
puIl Ha yuciio. YMHOXeHUe ABYX matpull. OOparHas matpuua. Marpud-
Hasl 3alMCh U MAaTPUYHOE PEUIEHUE CUCTEM ypaBHEeHUI. Mertoy ["aycca pe-
LICHUSI CUCTEM JIMHEHHBIX YPaBHEHUM.

DJIeMEeHTBI
BEKTOPHOI
anre0pbl

Bekropnas anredpa. [lonsitue BexkTopa. JInHeitHbIE Ooniepaliii HaJ BEKTO-
pamu. [ToHsTHE TMHEIHOW 3aBUCUMOCTH BEKTOPOB. JIMHEHAs 3aBUCH-
MOCTb BEKTOPOB Ha I10cKocTH. ba3uc Ha ninockoctu. [Ipoekius Bekropa
Ha ocbk. CKalIsIpHOE, BEKTOPHOE, CMELIAHHOE MIPOU3BEIEHUS BEKTOPOB U UX
cBoMcTBa. Hampasisiromuye KOCUHYChI BEKTOPOB. ['€oMeTprYeCcKUi CMBICIT
BEKTOPHOI'O U CMELIAHHOT'O ITPOU3BEACHUN BEKTOPOB.

AHaJIuTHYECKASA
reoMeTpus

AHanuThueckas reoMeTpHsl Ha IJI0CKOCTH. Pa3nuuHble ypaBHEHUS IPSIMO
auHuM. Touka nepeceyeHus AByX MPSMBIX, YTOJI MEKIY ABYMsI IPSMBIMH.
KpuBbie BTOporo nopsijika: OKpyHOCTb, 3JUIMIIC, TUIIepOoIa, napadouia.
VYpaBHEHHE IIIOCKOCTH, IPOXOIALIEHN Yepe3 NaHHYIO0 TOUKY EPIEHINKY-
JSIPHO TaHHOMY BekTopy. OO11ee ypaBHEHHE IIJIOCKOCTH. Y paBHEHUE
IUIOCKOCTH B OTpe3Kax. PaccTossHUE OT TOUKH 10 INIOCKOCTU. YTOJI MEXIY
IJIOCKOCTSIMU. Y CJIOBHSI MAPAJUIEIIBHOCTH U NIEPIEHAUKYIIIPHOCTH TUIOCKO-
creil. [Ipsmas B npoctpancTBe. KaHOHMYECKOE M TapaMeTPUYECKUE ypaB-
HEHUS NPSIMOM B IIPOCTPAHCTBE. YTOJ MEXKIY PAMBIMU B IPOCTPAHCTBE.
VYcnoBus napayuleaIbHOCTU U IEPIEHANKYISPHOCTH MPSMOM U MJIOCKOCTH.
Touka nepecedenust npsiMoit u miockocty. [loBepxHocTH 2-ro nopsiika u
UX KAHOHWYECKHE YPaBHEHUSAM: SJUIMIICOUIbI, THIIEPOOIOUIbI, apaboio-
WJIBI, HAJTUHIPHI 2-TO MOPSIKA; KOHYC 2-TO MOPSIKA.

Teopus
npeaeioB

ITpenen ¢pyHkUU npu x — +o, X —> —0, X —> X(,0€CKOHEUHO 00JIb-
e GyHKIHUY U UX CBA3b C OECKOHEUHO MalbiMU. OCHOBHBIE TEOPEMBI O

0
npejenax. PackpbeiTre HEOMpeaeIeHHOCTEMH BI/IILa6 ,— . [lepBbIii 1 BTOpOI
o0

«3ameuarenbHble» mpenessl. CpaBHEHHE OECKOHEUHO MaJbIX (QyHKIUH.
OpnnocropoHHHME Tpenesbl. GyHKINN. beckoHeuyHO Manble PYHKIIMH U UX
cBoiicTBa. beckoHeuHo Manble GYyHKIIMN U OECKOHEUHO OO0JIbIINE PYHKIIMU
U UX CBSI3b C OECKOHEYHO ManbIMU. [1epBbIif 1 BTOPOH «3aMedaTesibHbIe»
npenensl. [lonstie HenpepbBHOCTH QyHKIMH. TOYKH pa3pbiBa, UX KIlac-
cU(UKAIHSL.

JAudppepenunanbHoe
HCYHUC/IeHHEe
(pynxuuii oqnoi
nepeMeHHOon

[Ipou3BoiHbIE OCHOBHBIX JIEMEHTapHbIX QpyHKIMHA. [Ipon3BoaHas crnox-

HoM ¢yHkumu. IIpousBoanas ¢pyHKUMH, 3a1aHHON apameTpuyecku. [ud-
(dbepeHnnan GyHKINH, €ro TeOMETPUUYECKUIN CMBICI U UCIIOJIb30BaHUE ISt
npuOIMKEHHBIX BeruKcaeHui. [Ipasuo JlonuTans u ero UCmoib30BaHNe
TSl pacKpBITUS HeompeaeneHnocTel. MccnenoBanne GpyHKITMU ¢ ToOMo-

IIbIO TPOU3BOIHOM: HAXOXKCHHE €€ IKCTPEMYMOB, HAUOOJIBIIIETO U
HauMEHBIIET0 3HAUEeHUH Ha 3a/1aHHOM OTpe3Ke. ACUMIITOTHI Irpaduka
¢ynkuuu. OO01mas cxema uccie0BaHus QYHKIUU U TOCTPOSHHS €€ rpa-
¢duka.

2 cemecTp




DOYyHKIUA
HECKOJbKHX
nepeMeHHbIX

3aayu Ha HAXO0XICHHUE U TIOCTPOEHUE 00JIacTH OrpeaeaeHus] PYyHKIIMH

nByx nepemeHHbIX(D/IIT). [Ipeaen u HeMpepbIBHOCTh PYHKIIMH JBYX TIEpe-
MEHHBIX.

3ajaun Ha HAXO0KJIEHUE YaCTHBIX MPOU3BOAHBIX | -T0 MOpsIKA, CI0KHON

byHKMK. 3a1a41 Ha BHIYUCIICHUE PUOIMKEHHBIX 3HAUCHUH 3aJaHHbBIX
BBIpKEHUH ¢ Ucmosib3oBaHueM nosHoro nuddepennuana OJII1. Pemenue

3anau Ha uccienosanue OJII1 Ha sKCTpeMyM, U HAXOXKIECHHE HaUOOIb-

LIEro U HaMMEHbIIEro 3HaueHuii. Haxox1eHue npou3BOIHOM 110 3a/1aH-

HOMY HampaBJieHH0. PelieHue 3a7a4 Ha UCIIOIb30BaHUE METOAA
HAaWMEHBIINX KBAJIPATOB i1 00pabOTKU IKCIIEPUMEHTAIBHBIX TAHHBIX.

HuTerpanbHoe
HCYHCJICHUE

OCHOBHBIE METO/Ibl UHTEIPUPOBAHUS: HEIIOCPEICTBEHHOE UHTETPUPOBA-
HUE, METO/I MMOABEICHUS 1101 3HaK nuddepeHImana, MeTo1 3aMeHbI Tiepe-
MEHHOM, METOJ1 MHTETpUpOBaHUs 1o yacTsaM. KomruiekcHble uncia. Anreo-
pandeckas popma 3amucu KOMILIEKCHOTO Yncia. Moylib U apryMeHT.
JleficTBUs HaJl KOMIUIEKCHBIMH YnciaaMu. TpUroHoMeTpuyeckas 1 rnokasa-
TenbHAst POPMBI 3arrcu KOMILIeKCHOTo uncna. @opmyna Myaspa-
Jlanmaca. Muorowiensl. PaznoxeHnue MHOTOUYIEHA HA TUHEUHBIC U KBAJI-
paTHble MHOXKUTENU. THTErpripoBaHue paluoHaabHbIX ApoOei. Turbl npo-
cTemux npoOeit u ux uHTerpupoBanue. HTerpupoBaHue palroHalbHbBIX
IpoOeit MeToIOM pasioKeHUs Ha pocTeimme npodu. HTerpupoBanme
MPOCTEHIINX UppallMOHANbHBIX PyHKIMNA. IHTerprpoBaHre TPUTOHOMET-
pudeckux (GYHKIUH, YHUBEpCaIbHas TPUTOHOMETPHUYECKAs MTOJICTAHOBKA.
Brruncnenue onpeaenéHHOro HHTerpaia ¢ nomouisio Gopmyssl HeroToHa-
JleitOHuIta. 3aMeHa IepeMeHHOM B ONpeIeIEHHOM HHTerpasie. MHTerpupo-
BaHME 110 YacTsIM AJiA onpeaenéHHoro uurerpana. [lpunoxenus onpene-
NEHHOTO MHTErpaja: BEIYMCICHUE IUIOMAIeH TIIIOCKUX PUTYD, JUTUHBI TyTH
KpuBO#, 00beMOB Tell. HecoOcTBeHHBIE HHTETpalibl. Boruncnenue unrerpa-
JIOB ¢ OECKOHEUHBIMH T'PAHUIIAMH Y HHTETPAJIOB OT Pa3pPhIBHBIX (PYHKIIHH.

JAu¢ppepenunanbHbie
ypaBHeHHS

VYpaBHEHUsI € Pa3ACIAIOLMMUCS IIEPEMEHHBIMH, OJTHOPOAHbIE U JIMHEIHBIE
ypaBHeHus 1-ro nopsiaka. nddepennnansaeie ypaBHEHUs 2-TO TOPSIIKA.
[Ipocreiiue ypaBHeHHUs, TOMYCKAIOIIME OHMXKEHUE nopsaaKka. JInHelHsle
nuddepeHnanbHble ypaBHEHUs 2-T0 nopska. JInHelHble 0AHOPOJHbIE U
HEOJIHOPOAHbIe ypaBHeHUS. JInHeiHbIe TuddepeHIaabHbIe YpaBHEHHS ¢
MOCTOSIHHBIMU KO3 uninenTamu. Perienue oJHOPOIHBIX U HEOJHOPOI-
HBIX UG PEepeHNATbHBIX YPAaBHEHUH C OCTOSHHBIMU KO3 UIIMEHTaMH C
IIPaBOM YacThIO CIIENATIbHOIO BUJA.

3 cemecTp

Panni

UYucnossle psiibl. CXOAUMOCTh ¥ cyMMa psijia. OCHOBHBIE CBOMCTBA CXO/sI-
muxcs psaaoB. HeoOxoaumoe ycnoBre CXOAUMOCTH 3HAKOMOJIOKUTEEHOTO
psana. Teopemsl cpaBHenus. [Ipusnaku [lanam6epa, Komu. 3nakouepeny-
roecs pansl. [pusnak Jleitoauna. [Tonstue o GpyHKIMOHATIBHOM pAJeE.
Crenennsle psabl. UHTEpBan u paguyc cxogumoctu. opmynsl
Maknopena u Teiinopa. Paznoxenue pyHkuuii B psiipl MakiiopeHa.

10

JABoiiHoit,
KPHUBOJIMHENHBI,
NOBEPXHOCTHBbIE
HHTErpaJbl

JIBOWMHOI MHTErpaJl, €r0 CBOMCTBA U BEIYMCIIEHUE CBEAECHUEM K ITOBTOP-

HoMmy. [loHsATHE O TpOHHOM MHTErpase. 3aMeHa NEPEMEHHBIX B KPATHBIX

nHTerpayiax. KpuBonuHeiiHble HHTETpaJIbl, UX CBOKWCTBA U BBIYUCIICHUE.

IToBepxHOCTHBIE UHTErpasbl. [IpunokeHNs KPaTHBIX, KPUBOJIMHEWHBIX U
ITOBEPXHOCTHBIX HHTETPAJIOB.

11

OcHoBBI TEOPUH --
BEPOSATHOCTEN U
MaTeMaTH4eCcKou
CTATUCTUKH

OO6ure mpaBuia KOMOMHATOPUKU: MPABUIIO CyMMBI, IPABUJIO IPOU3BEIE-
Hus. Pa3Menenus, nepectraHoBky, coueTanusi. CiryyaiiHble COOBITHS U OIle-
pauuu Hajx HUMH. HecoBmecTHBIe coObITH. [TomHast rpymnmna nonapHo
HECOBMECTHBIX cOOBbITHI. Kitaccuueckoe onpenesieHne BeposSTHOCTH.
CBolicTBa KJIaCCUYECKOM BEPOSITHOCTHU. Y clI0OBHAs BEpOSITHOCTh. Dopmyia

5




noaHo# BepositTHocTH. Dopmyna baiieca. [ToBropHbIe ucnbiTanus. buno-
MuanbHOe pacnpeznenenue. Gopmyna bepnyiu. HausepostHenmiee 3Ha-
YEeHHE YncIIa NosABIeHUs coObITHs. JIokanbHas Teopema Myaspa -
Jlannaca. Pacnpenenenue Ilyaccona. IlonmHoMuanbHOE pacipeneacHue.
Crnydaiinas BennunHa. OyHKIMs pacnpeaenenus. CBoicTBa GyHKIMH pac-
npezaeseHus. JJucKkpeTHble 1 HEIPEephIBHBIE Clly4aiiHble BeanyuHsbl. [L1oT-
HOCTb pacnpezeieHus, e€ ceoicTsa. HopmanbHbINM 3aKOH pacipeesICHuU.
He3aBucumMmele citydaiiHbple BEJIMUUHBL. YUCIOBBIE XapAKTEPUCTUKHU CIIydan
HBIX BeIM4MH. MaTemaTudeckoe oxxuaanue, e€ csoictBa. Koadduunent
KOppEJsLuU, ero cBoiictBa. OCHOBHBIEC IOHATHS MaTEMaTUUECKOM CTaTH-
CTHKH: BBIOOPOYHAsi COBOKYITHOCTh, F€HEpalIbHasi COBOKYITHOCTb, [TIOBTOP-
Has BBIOOpKa, OECIIOBTOPHAsI BEIOOPKA, OTHOCHTEIBHBIH MMOKa3aTelb BbI-
6opku. Omunbka penpe3eHTaTuBHOCTH. ['eHepanbHast cpeHss, BIOOpOU-
Hasi cpenHss. Y CTOWYMBOCTH BRIOOPOYHBIX CpeHuX. JloBepUTEeIbHBIC UH-
TepBaJIbI IS OLIEHKH MaTEMaTHYECKOT 0 OKUIAHNSI HOPMAIILHOTO pacIpe-
nenenust. O1ieHKa BepOsATHOCTH (OMHOMHAIBLHOTO paclpeiesIeHus) 10 OT-
HOCUTeNIbHOW yacToTe. CTaTucTuyeckoe pacnpezeneHue Bbioopku. [lonu-
I'OH 4acCTOT, FTUCTOrpaMMa 4acToT.

5.3. JlaGopaTopHbie 3aHsATHSA (He MPeTYyCMOTPEHbI)

5.4. IlpakTHyecKkue 3aHATUSA

Tabnuuya 5
NeNe HaumenoBanue
Coneprxanue pasjiena
n/m | pasnena qUCIUILINHBI
1 cemectp
Boiuucnenue onpenenureneil. PelieHne cucteM JMHEHHBIX yYpaBHEHUN
1 JIuneiiHas meroaom Kpamepa. Croxenue u ymHoxkeHnue matpuil. Haxoxnenue o6-
ajreopa paTHOI MaTpullbl. Pemienue cucreM ypaBHEHH MaTpUYHBIM METOJIOM U
MerozioM ["aycca.
Pemenue 3a1a4 Ha HaXOXKACHUE KOOPAUHATHON (DOPMBI 3aMHCH BEKTOPA,
€ro JUIMHBI, OMpPEACIICHUs] UX B3aMMHOTO PACIOJIOKEHHUsSI BEKTOPOB Ha
) IIJIOCKOCTH M B MPOCTPAHCTBE. BhIUuKClIeHNE CKAISIPHOTO MPOU3BEICHUS
2 B;fx)ep}[:;; BEKTOPOB, HAXOXKJICHHUE YCIOBUS MX MEPNEHAUKYIAPHOCTH. CKalsipHOE
Anrebphl NPOH3BENCHNE 1BYX BEKTOPOB, YCIIOBHE NIEPIEHUKYIIAPHOCTH BEKTOPOB.
BekropHoe 1 cmeranHoe TPOr3BeCHUSI BEKTOPOB M UX TEOMETPUUECKUM
cMbici. [IpunokeHre BEKTOPHOTO U CMEUIAHHOTO MPOU3BEIEHUM BEKTO-
POB JJI PEIICHUSI TEOMETPUUECKUX 3a]1ad
AHanmuTHYEeCKasi TEOMETPHS Ha TUIOCKOCTU. PaznuyHbie ypaBHEHUS Tpsi-
Moit nuuuu. Ilepexon ot ogHOro BHAa (HOPMYIBI MPSIMOU K APYTroMy
Buay. Touka nmepeceueHus AByX MPSMBIX, YTOJI MEXIAY IBYMS MPSIMBIMHU.
KpuBbie BTOpOro mopsiaka: OKpy)HOCTb, JJUTUIIC, TUiiepboa, napabdona.
Bunbl ypaBHEHUH IIIOCKOCTH: YpaBHEHUE INIOCKOCTH, IPOXOASAIIEH yepes
3 AHaJuTHYeCKAS JTAHHYIO TOYKY NEPIEHANKYISIPHO TaHHOMY BEKTOpPY; oOlliee ypaBHEHNE
reoMeTpus MJIOCKOCTH; YpaBHEHHUE IJIOCKOCTH B OTpe3Kax. 3aJaud Ha MOCTPOEHUE

IIJIOCKOCTH, BBIYMCIICHHE PACCTOSHUS OT JAHHOW TOYKHM 1O IUIOCKOCTH,
yrila MEKYy IUIOCKOCTAMHU. Y CJI0BHS TapaJUIEIbHOCTH U IIEPIIEH IUKYIISAP-
HOCTH Tu1ockocTed. [Ipsimas B mpocTpancTBe. KaHoHMYeckoe 1 mapaMmeT-
pUYECKHE YPABHEHUS NIPSMOM B IIPOCTPAHCTBE. YTOJI MEKAY NPSIMBIMU B
IIPOCTPAHCTBE. Y CIOBUS NAPAIENbHOCTH U NEPIEHANKYIISIPHOCTH TPsI-




MOU U TI0CKOCTH. Touka nepecedeHus npsMoi u niaockoctu. [loBepxHo-
CTHU 2-TO nopAdKa 1 UX KAHOHUYCCKUC YPABHCHUAM: DJIJIMIICOUIBI, TUTICP-
601101161, TAPaOOJION b, HUIMHJIPHI 2-TO MOPSAKA; KOHYC 2-T0 MOPsIJIKa.

Teopus
npeaeaoB

[Ipenen ¢pynkuuu. beckoneuno mManbie GyHKIMH U MX CBOKCTBA. becko-
HEeYHO OonpInue QYHKIUH U UX CBS3b C OCCKOHEYHO MalbIMU. Packpbl-

0
THE HEOTPEICICHHOCTEH BI/II[216 ,— . 3a71auu Ha PaCKpBITUE BCEX 7 HE-
o0

onpeaenEHHOCTeN. Pelienue 3a1a4 Ha HAX0XKICHUE TIPEAEIIOB C ITOMO-
IIBI0 TIEPBOT'O U BTOPOTO «3aMevaTelIbHBIX» MpeaesoB. CpaBHeHUE Oec-
KOHeuHO Mauiblx ¢yHkuui. [Tonstue HenpepeiBHOCTH (yHKIMU. OTHO-
cTopoHHue nipeaesnbl. CBoicTBa (hYHKIIMI, HETPEPHIBHBIX HA CETMEHTE:
OFpaHI/I'-IeHHOCTL, CyH_[eCTBOBaHI/Ie HaI/I6OJIBLHeFO 1 HAUMCHBIICT O 3HAYC-
HUM, TPOMEKYTOUHBIE 3HaUEHU. TOUYKHU pa3phiBa, UX KIACCUDUKAIHUI.

JudpdepeHunanbHoe
HCYHCJICHHE
pyHxumi

OXHOM

nepeMeHHOH

[Ipon3BogHBIE OCHOBHBIX AJIEMEHTApHBIX (QYHKOWUU. [IpowsBomHAs CIIOKHON
¢dbyaxmun. duddepeniman GyHKINHA, €Tr0 TeOMETPHIECKANA CMBICIT U UCTIOIB30-
BaHUE I MPUOIMKEHHBIX BhuuciieHud. [IpaBuio JlonuTans u ero uCmoib30-
BaHUE JIJIS PaCKPBITUS HeonpeaeleHHocTel. McenenoBanue GpyHKIMU ¢ TOMO-
b0 TIPOM3BOIHON: HAXOXKIEHUE €€ IKCTPEMYMOB, HAHOOJBIIETO0 U HAUMEHbB-
IIeT0 3HAYCHUH Ha 3aJaHHOM OTpe3Ke. ACUMNTOTHI rpaduka (yHKIUH. 3a1aun
Ha HCccieIoBaHne (QYHKIMKM U TOCTPOeHHUE e€ rpaduka.

2-0ii cemecTp

DYyHKIUUN  HECKOJIb-
KHX IlepeMeHHBIX

3amaun Ha HaXOXKJIEHUE U TIOCTPOCHHE 00JIACTH ONpeAeTeHNs ()yHKIIH
nByx nepeMmeHHbIX(D/IT). Ilpegen u HenmpepbIBHOCTh (PYHKIMH JIBYX
MepEeMEHHBIX. 3a7auid Ha HAXOXXJIEHWE YaCTHBIX MPOU3BOJIHBIX |-TO 1MO-
psaka, ciaoxHOW (GYHKIUU. 3a/adydl HA BBIYHCICHUE MPUOTUKEHHBIX
3HAYCHUH 3aJaHHBIX BBIPAKEHUHN C MCIIOJIB30BAHUEM ITOJIHOTO Jaudde-
penuuana O/II1. Pemenue 3anau Ha uccnenosanue OJII1 Ha sxcTpemym,
Y HaxXOXJeHUE HauOOJIBIIETO U HauMEHbIero 3nauyenuid. Haxoxaenue
MIPOU3BOHOM 1O 3aJaHHOMY HalnpaBiieHHI0. Pelienue 3a1a4 Ha UCIOJIb-
30BaHME METOJ1a HAMMEHBIIINX KBAIPATOB JIJIsi 00paObOTKH IKCIICPUMEH-
TaJIbHBIX JAHHBIX.

HHurerpajabnoe
HCYHCJICHUE

OcCHOBHBIE METO/Ibl UHTETPUPOBAHUS: HETTOCPECTBEHHOE HHTETPUPOBa-
HUE, METOJI OJBEICHUS NOJ 3HaK TuddepeHIrana, MeTo ] 3aMeHbl Ie-
PEMEHHOM, METOJ| HHTETPUPOBAHMS I10 4acTsM. KOMIUIEKCHBIE YucIa.
Anrebpanueckas popMma 3anucy KOMIIEKCHOTO yrciaa. Moysb u apry-
MEHT. J[efiCcTBUS Ha/l KOMIJIEKCHBIMU YHMCIIaMH. TpUroHOMETpHYECKas U
nokaszaTesbHast pOpMbI 3alMCH KOMIUIeKcHOro uucna. dopmyna Mya-
Bpa-Jlammaca. MHorowieHsl. Pa3nokeHne MHOTOYJIEHA HA JIMHEHHbBIE U
KBaJ[paTHble MHOXHUTEJIU. VHTerpupoBaHue palMOHAIBHBIX ApoOei.
Tunsl npocredmmx qpobdeii u ux nHTerpupoBanue. laTerpuposanue pa-
LIMOHAIBHBIX Jpo0Oeit METOJIOM pa3iioKeHus Ha mpocreiiume 1poou. Nn-
TErpupoOBaHUE MPOCTEUIINX UppallMOHANBHBIX QyHKIMHI. HTerprpoBa-
HUE TPUTOHOMETPUYECKHUX (DYHKIIMH, yHUBEpCalIbHAsi TPUTOHOMETpHYE-
CKas IMOJCTaHOBKA. BplumciieHHE OnpeAenéHHOro MHTErpaja ¢ MmoMo-
b0 opmyisl Hetorona-JleltOuna. 3amMeHa nepeMeHHOM B ompese-
JIEHHOM HHTerpanie. HTerpupoBaHue Mo 4acTsM ISl ONPEeeTEHHOTO
nHTerpana. [lpunoxenus onpeaeEéHHOro HHTerpaia: BbIYUCICHUE ILI0-
maned Mmiockux (uryp, ATUHBL IyTH KpuBOHM, 00bemoB Ten. Hecob-
CTBEHHBIE MHTETpaJibl. BbIuucieHre HTerpasoB ¢ 0ECKOHEYHBIMH Tpa-
HUIIAMU ¥ UHTETPaJoB OT pa3pbIBHBIX (PYHKIIHH.

JuddepeHunanbHbIe
YPaBHeHUA

VYpaBHEHHUs C pa3ACIAIOIIMMUCS IEPEMEHHBIMU, OJTHOPOIHBIE U JIMHEH-
Hble ypaBHeHUs 1-ro mopsaka. [duddepeHunansHpie ypaBHEHUs 2-TO
nopsiaka. Ilpocrelimue ypaBHEHUs, OONMYCKAalOLUe IOHWKEHUE IIO-




psanka. Jluneiineie nuddepeHmanbabie ypaBHEHU 2-T0 Topsiaka. JIu-
HEIHbIE OTHOPO/IHBIE U HEOJAHOPOIHBIE ypaBHeHuUs. JIuHeitHble mudde-
pEeHIMaNIbHbIE YPaBHEHUS C IOCTOSTHHBIMU KodddunmenTamu. Pemenue
OJTHOPOJHBIX U HEOJHOPOIHBIX TU(PEpeHINATbHBIX YPaBHEHUHN C I0-
CTOSTHHBIMH KO3 (UIIMEHTAMH C MPABOl YaCTHIO CIIEIHATBHOTO BUJIA.

3-ii cemecTp

Psaabl

Yucnossle psasbl. CXOOUMOCTB U cyMMa psiia. OCHOBHBIE CBOMCTBA CXO-
nsuxcst psaoB. HeoOxonumoe ycioBHE CXOIUMOCTH 3HAKOMOJIOKH-
TeabHOTO psna. Teopembl cpaBHeHus. [lpusnaku JlamambGepa, Kormm.
3nakouepenyrommuecs psiabl. [Ipusnak Jleiidonuna. [Torstue o GyHKIIMO-
HanbHOM psze. CreneHHble psabl. VHTEpBanm u paguyc CXOIWMOCTH.
Paznoxenne ¢pynkuuii B psg Teitopa u B psin MakiiopeHa
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Kpartnsble, kpuBoJu-
HelilHble W TOBepX-
HOCTHBbIE€ HHTErpaJjbl

JIBOWHOM MHTETpal, ero cBorcTBa. M3amMeHneHnue nopsijika MHTErpuUpoBa-
Hus. BpruncneHue [BOMHOrO MHTErpaja CBEACHHEM K IIOBTOPHOMY.
TpoitHO# UHTETpal U €ro BHIYMCICHUE. 3aMEHA IEPEMEHHBIX B KPaTHBIX
nHTerpanax. KpuBonuHeHple MHTETpaisl U UX BbruucieHue. [loBepx-
HOCTHBIE UHTErPAJIbI U UX BbIUUCIIEHHUE. [IpHiioxKeHus: KpaTHBIX, KPUBO-
JIMHENHBIX U TOBEPXHOCTHBIX UHTETPAJIOB.
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OcHOBBI TEOpPHH BEpPO-
SATHOCTEH W MaTeMa-
THYECKOH CcTaTH-
CTHKH.

OO0uue npaBuiia KOMOMHATOPUKU: NIPABHIIO CyMMBI, IIPABUIIO IPOU3BE-
nenus. Pasmeienus, nepectaHoBKy, couetanus. CiyyaiiHble COOBITHS
u onepanuu Haa HUMU. HecoBmecTHbie coObITHs. [lomHas rpymmna mo-
MapHO HECOBMECTHBIX COOBITHIA. Kitaccuueckoe ornpeneneHue BeposiTHO-
cti. CBOMCTBa KJIACCUYECKOW BEPOSITHOCTU. YCJIOBHAs BEPOSTHOCTD.
®opmyna noaHoM BeposATHocTH. PopMmyita balieca. IloBTopHBIE HCTIBI-
TaHus. bunomuansHoe pacnpenenenue. opmyna bepnynnu. Hausepo-
SITHEHIIIee 3HAUYCHUE YMClia MOABJICHHUS coObITUs. JIokanbHas Teopema
Myaspa - Jlamtaca. Pacnpenenenue Ilyaccona. IlonmaomuansHoe pac-
npenenenue. CiydaiiHas BennunHa. OyHkius pacnpezneneHus. CBoi-
cTBa QyHKIMH pacnpeaeneHus. J(uckpeTHpie 1 HeMmpephIBHbIC CIydai-
HbIE Ben4uHbI. [[10THOCTE pacnipenenenus, e€ coiicta. HopmanbHbIii
3aKOH pacnpeneneHus. HesaBucumble ciydaiiHble BEIMUMHBL. YHUCTIOBBIE
XapaKTEPUCTUKH CIy4alHbIX BEIMYUH. MaTeMaTuuecKkoe 0KUIaHue, e€
coiicTBa. Koaddumuent koppensuu, ero ceoiictsa. OCHOBHbIE MTOHS-
TUSL MaTEeMAaTUYECKOM CTATUCTHKHU: BHIOOPOYHASI COBOKYIHOCTb, I'€HE-
pajibHasi COBOKYITHOCTb, IIOBTOpHAasi BEIOOpKa, OECIIOBTOpPHAs BBIOOpPKA,
OTHOCHUTEIIbHBIN MOKa3aTenab BbIOOpKU. OmunbKka penpe3eHTaTUBHOCTH.
I'enepanbHas cpeqHsisl, BBIOOpOoUYHast cpeHssA. Y CTOHYMBOCTh BEIOOPOU-
HBIX cpeaHuX. JlOBepUTEIbHbIE MHTEPBAIBI JUUIS OLICHKHM MaTeMaThde-
CKOTO OKHJAaHHs HOPMAJIBHOTO pacnpenencHus. OLeHKa BEpOsSTHOCTU
(6bMHOMMAIIBHOTO pachpe/iesieHus) 0 OTHOCUTENBHOM yacToTe. CTtaTh-
CTHYECKOE pacmpeseneHne BbIOOpkH. [IoNMroH 4acToT, rucrorpamma
4acToT.




6. CamocTosiTesibHAasi pad0Ta CTYJIEHTOB 10 JUCHHUILIUHE

Tembl 17151 CAMOCTOATEIBHOT0 H3YYCHUSA
1.IToBepxHOCTH BTOPOTO MOPSAKA U UX KAHOHUYECKUE YPABHEHMUSI.
2.BBeneHue B MareMaTH4eCKui aHainn3. MHOXKECTBO JIEHCTBUTENIBHBIX Yncel. YucnoBbie mpome-
KyTKu. Monyns uncina. [lorpemnocts BerarciaeHus (a0comoTHast, oTHocuTeNnbHas ). Onpenenenue
¢dbyakuun. CriocoOsl 3a1aHus GYHKIMHA. DJIEMEHTapHbIe QYHKIINU, X TpaduKH: 1IeIasi paliuoHab-
Has QyHKIMS, IpoOHO-panoHanbHast pyHKIMs, cTenenHas ynkuus. [lokazaTensHas u gorapud-
mudeckas pyHkiuu. [Ipumenenne npousBoaHON PyHKINU K UCCIeTOBaHUIO (YHKIIUU U TEXHHUYE-
CKHX 3aJ1a4.
3.ITpumeHeHne NpoU3BOIHON (YHKIIMHU K UCCIETOBAHNIO (YHKIIMN M TEXHUYECKUX 3a/1a4. BekTop-
dbyHKIMs ckanspHoro aprymenTa. [lonarue kpuBoi, riaakas kpusas. KacarenpHas k kpuBoi. Kpu-
BHU3HA KpuBOU. Paguyc kpuBu3HbL. I 1aBHast Hopmans. bunopmais. Kpydyenue kpuBoi.
4.Ilpumenenue nuddepenimana Kk npuOIMKEHHBIM BbIYUCIeHUSAM. HenpepbBHOCTh QyHKIIUY.
Touku pa3pbiBa 1 ux kinaccugukanus. CBONCTBa HENPEPHIBHBIX (PYHKIUIT: OTpaHUYEHHOCTD, CyIIle-
CTBOBaHME HaWOOJBIIETO U HAUMEHBIIIETO 3HAYEHUH, CYILIECTBOBAHUE MPOMEKYTOUHBIX 3HAUCHUH.
5.YpaBHEHME KacaTeIbHOU INIOCKOCTH M HOPMAJIU K ITOBEPXHOCTU. MeTo1 HaMMEHBIINX KBaJAPaToOB
00pabOTKH IKCIIEPUMEHTAIbHBIX TAHHBIX.
6.[1pubnmxEHHOE BBIUUCIEHNE ONpeeEHHBIX UHTEerpaioB. HecobcTBeHHble nHTErpaisl. [pu-
3HAKU CXOJMMOCTH HeCOOCTBEHHBIX UHTETPAJIOB.
7.Mertop Jlarpanxa penieHus: JMHEMHOTO HEOTHOPOJHOTO YPAaBHEHHS.
Cuctemsl tudepeHmanbHbix ypaBHeHUH. HopmanbHas cucrema. MeTo | UCKITIOUEHUS PELIeHUs
cucrembl U hepeHnnanbHbIX YpaBHEHUH.
8. [luddepenumpoBanre 1 HHTETPUPOBAHKE PSIOB.
9.IlpunoxeHus KpaTHbIX MHTETPAJIOB: BBIYMCICHUE TUIOMAACH TNIOCKUX (HUTYD; BHIYHUCICHUE 00be-
MOB Ten. KpuBosinHeHble HHTErpalibl IEPBOro U BTOPOro poxa. IlpunoxeHuss KpuBOIMHENHBIX
uHTerpanoB. [loBepXHOCTHBIE HHTETPaAJIbI IEPBOTO M BTOPOIO POJA.
10.HopmupoBaHHas citydaiiHas BenuurnHa 3akoH 0osbiux yucen. HepaBeHCTBO
UYeonimena. Teopema YeOrrmena. Teopema bepuymu. Teopema Mapkosa. Teopema [lyaccona.
Nurerpanbnas reopema Myaspa — Jlaruiaca. OCHOBBI CTATUCTHYECKOTO onucanus. I'u-
cTOrpamMMa M MOJIUTOH YacTOT. DMIUPUUYECKOE PACTIPEICIICHUE  €T0  CBOMCTBAa. BhiOOpoUuHbIE
XapaKTEPUCTUKHU U UX paclpeieleHus. ToueUHbIE OLEHKH.

O0pasen 3agaHuii 1JIs1 CAMOCTOAATEJILHOM padoThI cTyAeHTa HA 1 cemecTp
Pa3nen «JyieMeHTHI JINHEITHON U BEKTOPHOIi aJire0pbl, AHAJTUTHYECKASI TeOMeTPHUSsI».

1. Haiiti npousBenenue 4-B uB- A marpun A=@ _11) B :(_é _i _g)

2X1 + X2 +3X3 :4,
2. PemmuTh cucteMy ypaBHEHUH | X +2X, + X3 =4,  a) metogoM Kpamepa, 6) meronom ["aycca.
3X1+4X2 +X3 =0

3. Hanbl uetsipe Touku: A(3;2;1), B(2;-1,0), C(4;0;—-5), D(-12;3). Haiitu, npuMeHsiss BEKTOPHYIO
anreodpy:
a) yron ABC;
0) riomane TpeyronbHuka ABC;,
B) 00BbEM nupamuasl ABCD.
4. Tlpusectu ob1ee ypaBHeHHE NPsAMOM 3X —4y +1=0 K BUIY B «OTpE3Kax» U MOCTPOUTH €€.

5. ITpuBecTn obIIee ypaBHEHNE KPHBOI BTOPOTo mopsimka 3x2 +2y2 + 6x + 4y —1=0 K KaHOHHYe-
CKOMY BUJY U IIOCTPOUTH €€.



O0pasen 3agaHus 11 CAMOCTOSITEIbHON PadoThl CTYIeHTa HA 2 ceMecTp

Paznen «MHTErpajibHOE UCUMCICHHE)

Heonpenesennslii Onpenenennblit Heco0cTBenHbIi
HHTErpaJj HHTErpaJj HHTErpaJji
HuTerpupoBanue noABeICHUEM Henocpencrsennoe npumenenue | MHTerpansl ¢ 6€CKOHEUHBIMU
OJT 3HAK nn(b(bepeﬂunana' dbopmynel HetoTona — Jleitbnuma: 1) 2 2dx

D s

o 2 J-COS X

jlﬁ—wx‘g 2 dx
1

npeaenamu: 1) I
11+ x°

NHTterpupoBanue 1o 4acTsm:

3) [(4—3x)e¥dx

3amMeHa IepeMEHHOM: 2)

HHterpaisl ¢ HeOrpaHU4EH-
HBIMH [TOBIHTET PAJILHBIMH

) :2) _dx
YHKIHAME ! W

WuTerpupoBanue QpyHKIUN BHIA

Ax+B " Ax+B
vax? +bx+c ax® +hx+c

4) .[ Xdx
Va4 +6x— x?

[Tnomank maockol GUTypHL.
Bbrancnuts minomaas Gurypsl,
OrPAaHUYEHHOM JTMHUAMMU:

3) y=(x-2)°% y=4x-8

HNHTterpupoBanue paloHalIbHBIX
q)yHKHHﬁ'
5) J‘ X3 +4x +4x+2 dx
x + 1 x + X+ 1)

HuTerpupoBanue
UppaAMOHATBHBIX (DYHKITHIA:

6) .[ dx
V1-2x —41-2x

O0pasen 3agaHusi 118 CAaMOCTOSITEIbHOM PadoThl CTYICHTA Ha 3 ceMecCTp

Paznen «KpaTHble, KpMBOJIMHEHbIE H MIOBEPXHOCTHbIE HHTETPAJIbI.
OcCHOBBI TEOPUM BEPOSITHOCTEH U MAaTeMATHYECKON CTATUCTHKI

1

Jy

1. I3MeHUTh NOPSAOK MHTETPUPOBAHUS B IOBTOPHOM MHTErpajie Idy J. f(x, y)dx.

0 vy

2. IlpencraBuTh NBOMHOM MHTETpai H f(x, y)dxdy B BHIe moBTOpHOTrO, eciu 06aacth D 3amana nu-

D
HisMa. D:x?=2-vy; x+y=0.

3. BeluuciauTe TpOMHON UHTETPAT: .m. (x2 +y2+ zz)dxdydz, V:0<x<3, -1<y<2,
v

-1<z<1.

4. BpluncauTh KPUBOJIUHEHHBIN HHTETpal I (x + y)dxdy, , rie AB — 0Tpe3ok MPSIMOM, COETUHSIO-
AB

mieit Toukn (0; 0) u (4; 2).5.
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5. BBIYMCIUTH ¢ TOMOIIBIO ABOMHOTO HHTErpasia 00bEM Tella, OTPAaHUYEHHOTO KOOPAMHATHBIMU

IUIOCKOCTAIMHU X =0, y=0, z=0 1 IIOCKOCTBIO X+ Yy +2—-1=0.

4. BeIunCAUTh KPUBOJIMHEHHBIN HHTErPaJl I(x + y)dxdy, , Tie AB — OTPE30K NPSIMOU, COSUHSIFOIICH

AB
touku (0; 0) u (4; 2).

5. B kopobe 6 xpacHbIX 1 4 cHHUX KapaHjama. Haynauy u3BnekarT Tpu kapanjamia. Haiita Bepo-
ATHOCTH TOT'O, YUTO JIBa UX HUX - KpaCHBIE.

Y4eOHO-MeTOIHYECKOE 0DecTieueHHe CAMOCTOATeIbHOI PadoThI CTY/IEHTOB

1. Aonymxamumor C.-M. C. Coopauk 3ananuii U'TP o quctimrinae «Teopust BEpOSITHOCTEH U MaTeMaTHUe-
CKasl CTATUCTUKA (IJIs CTYIEHTOB BCeX clenuanbHocTel ouHoi hopmbl 00yuyenus) — ['posubiit UIIL[TTHTY,
2011.
2. Hamaesa JI. 111., MarameBa X. [1. Jlunelinas anreOpa. YdueOHOe OCOOME 10 U3yUeHUIO paszzaena - ['pos-
ueiit, UTIL TTHTY, 2013.
3. Maramesa X. I1. /luckpeTHas maTematuka. YdeOHoe nocobue - ['po3nsiit, UIIL[ ITTHTY, 2014.
4. Caupos B. A. KpaTHbie, KpuBoIMHEHHBIE M TOBEPXHOCTHBIE HHTErpaisl. — ['posusiit, UTIL I'THH, 2010.
5. Caryesall. O. KomruiekcHble yncia. Y4eOHO-METOJMUECKOEe TocoOre Mo H3yUeHHIO pasjena. — [ po3HsbIii,
UIIL ITHTY, 2016.
6. YmapxamxueB C. M., Ymapxamkuesa JI. K. [Ipaktukym mo Teopuu mostst. — ['po3nsrii, 2009.

7. TauaeB A.M. [luddepeHuunanbHoe NCUUCICHHE QYHKIIMUA OJHOU niepeMeHHON. COOpHUK 3aaHui. —
I'posnsnit, UIII I'THU, 2010.
8. T'awaeB A.M. MHTerpanpHOe ncuncineHue GpyHKInu ogHoi nepemeHHoi. COOpHUK 3a1aHuil. —

I'posnsii, UIIL I'THU, 2010.

7. OueHoYHBbIE CPEACTBA
7.1. Boripochl K py0esKHBIM aTTeCTALUAM

NEPBBIA CEMECTP

Bonpocs! k nepBoii pyOe;KHOM aTTecTaluu
JInneiinas ajaredpa, 31eMeHTbl BEKTOPHOM aJredpbl, aHATUTHYECKAsS] TeOMeTPHUSs
Beruucnenune onpenenurencit
Pemenne cucreM nuHENHBIX ypaBHEHUN MeTo10M Kpamepa.
Meron I'aycca pemieHus: CUCTEM JTMHENHBIX YPaBHEHUN
MaTtpuuHbIii cr1oco0 pelIeHns CUCTEM JIMHEHHBIX YpaBHEHUM
IIpuMepsl Ha BBIYUCIIEHUE CKAISIPHOTO IIPOU3BEICHNS BEKTOPOB
VYcnoBus napaJIeIbHOCTH U YCIIOBHE NEPIIEHINKYIIPHOCTH JIBYX BEKTOPOB
JlnHa BEKTOpa, CKAJIIPHOE, BEKTOPHOE U CMELIAaHHOE ITPOU3BECHUS BEKTOPOB, UX IIPUIIOKECHUS
JUISL peIIEHUs] TEOMETPUUYECKHX 3a/1a4.
8. 3anaun Ha HaXOXJEHUE YPAaBHEHUs MPSMOM JIMHUM ONpeAeIeHUs UX B3aUMHOTO PACTIOIOKEHHS
Ha IJIOCKOCTH U B IPOCTPAHCTBE U UX IMOCTPOCHHUS.
9. Ilepexon oT oaHOI popMbI ypaBHEHHS IPSIMOM K Ipyroi Gopme.
10. 3agaun Ha HAXOKJICHNE KAHOHUYECKUX YPaBHEHUH KPUBBIX BTOPOTO MOPSIKA M UX ITOCTPOCHHUS:
OKPY>KHOCTH, 3JITUIICA, TUIIEPOOIIBI, TapadoJIbl.
11. Paznuunble ypaBHEHHS TUTOCKOCTH, 33]]a49H HA B3aMMHOE PACIIONI0KEHHE IBYX MJIOCKOCTEH, TIOC-
KOCTHU U IIPSIMOM JINHUU B IIPOCTPAHCTBE.

NogakrowhE

OOpa3en BapuaHTa 3aJaHUI K IePBOM Py0esKHOI aTTecTAlNH
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2%, +3X, + X3 =1,
1. PemmnTs cucremMy IMHENHHBIX ypaBHEHMHI MeTogoM 'aycca 2%, +X, —X; =2,

3X; +2X, +3X; =3;

2. Haiitu xoHel BeKTopa MN = {3; -3 6} , €CIIM €r0 Havajio HaxoauTcs B Touke A(0;-3;3)

3. Ynpoctuts Beipakenue (2a+b)x(c—a)+ (b+c)x(a+b)

4. ]JlaHbl BEKTOPBI g = {2;5— 2}, b= {1; 0;5}. Haiitu: a) d - b; 0) gx b|; B) yrom Mmexay BeKTOpamu

anb.
5. Haiitu miomanes Tpeyronbauka ¢ BepmmHamu A(1;3;4), B(-1;2;5), C(2;-1;2) .
6. CocraBuTh ypaBHEHHE MPSIMOIi, mpoxoasiiei yepe3 Touku A(6; 5) u B(8; 9).

Bonpocs! ko BTOpoii py0e:kHOi aTTecTalNu

IIpenena n HenpepbIBHOCTH GyHKIUH

1. Ilpenen GpyHKIMU OPU X —> +00, X —> —00, X —> X .
2. beckoHEYHO MaJTble PYHKITHH.
. . 0
3. OcHOBHBIE TEOpPEMBI O Ipejienax. PackpeiTe HeonpeaenéHHOCTEH BHUIA 0o
o0
4,

Hcnonp30BaHne IEPBOrO U BTOPOTO 3aMEYaTEIbHBIX PEACIOB HA PACKPBITUE HEONIPEAEIEHHO-
CTEH.
JAu¢pdepenunanbHoe ucHUCIeHHe PYHKIUI 0JHOI NTepeMeHHOoI
[TonsiTHEe TPOM3BOAHON QYHKINH, €€ MEXaHUIECKUN 1 TEOMETPUIESCKUN CMBICIT.
Juddepenunan GyHKINH U €0 TEOMETPUUECKUN CMBICIT
[Tpon3BoIHBIE OCHOBHBIX dJIeMEeHTapHbIX (yHKuuid. [IpaBuia nuddepenumpoBanms.
[Tpou3BoHas CIOXKHON QYHKIIUU
. Auddepenunpopanre GyHKIUHN, 331aHHBIX B TapaMeTPUUECKON U HESIBHOU hopme
11 Teopemsl @epma, Pous, Jlarpanxka, Koy, Jlonurans
12.Jlorapudpmuueckoe auddepernnupoanue GpyHKIHHA
13.HeoOGxoaumMble 1 10CTaTOYHBIE YCIOBUS Bo3pacTaHus (yObIBaHUsS) PYHKIUH.
14 MakcuMyMbl U MUHUMYMBI () yHKITUH
15.1Topsinok uccrnenoBanus GyHKIMH ¢ TOMOIIBIO IPOU3BOJHOM U OCTpOoeHUs e€ rpaduka

©oNo O

O0pasen BapuanrTa 3azlanm“4 KO BTOPOii py0e:KHOM aTTecTaluu

sm— 2—-3Xx . A9+x-3
)| Img—

1. Haiitu cienyromue mpeeb: 1)I|m X4 2)I m

5-3x X2 + X
4 2
4) lim M 5) lim 1 1
x>» 5x* +8x° +3 0\ e* -1 X
o o 5 3 1_X2
2. Haiitu npousBoHbIe GYHKIUH 6) Yy = 6X — — + ¥x DY =/,
x4 1+ X2

8) x2y +y3 +e% =x2: 9) y = (x? +5)°085X

BTOPOIl CEMECTP
Bomnpocekl k nepBoii pydexxHoil aTTecTannu

JudpdepeHumnanbHoe HCHUCTEHHE PYHKIIUI HECKOJIbKHX IIepEeMEHHbIX

12



1.065acTh onpeneneHus, IMHUM YPOBHS (DYHKIMH ABYX IIEPEMEHHBIX.
2.Ilpenen u HENMPEPBHIBHOCTH (D)YHKLIUHU JIBYX IIEPEMEHHBIX.
3.Yactasie npou3Boaubie. [Tomabiii nuddepenmuann.
4. HaxoxeHue SKCTpeMyMOB (DYHKIIMU ABYX NEPEMEHHBIX HAUOOJIBIIETO M HAUMEHBILIETO 3HaUe-
HUH QyHKIMM JBYX IEPEMEHHBIX B 3aMKHYTOH 00J1acTH.
5.IIpousBoHas no HanpasieHUtO. ['paguent. KacarenpHas IIIOCKOCTh 1 HOPMAJIb K TOBEPXHOCTH.
HNuTerpanbHoe ncuncjienne GyHKIMA 0JHON epeMeHHON

6.Heomnpenenénuplii HHTErpai u ero cBoMcTBa. Tabmuia HeonpeaeIEHHBIX HHTETPAJIOB.

7. HenocpencrBenHoe uHTerpupoBanue, [IpruMepsl BIYUCIEHUS HHTEIPAJIOB ¢ OMOILBIO Ta0-
JIMYHBIX MHTETPAJIOB U MPUBEACHUEM UHTETpajia K TAOJIMYHOMY MPeoOpa3oBaHHEM MOIbIHTE-
rpasnibHOM yHkuu. IIpoBepka orBeTa quddepeHpOoBaHUEM TOITYYEHHOIO OTBETA.

8. MeTtoa UHTETpUPOBAHUS MOABEICHHEM O] 3HAK U depeHIana, MeTo ] 3aMEHbI ITepeMeH-
HOM.

9. HuTerpupoBaHue 1o YacTSIM B HEONPEACIEHHOM HHTETpalie

10. KommiekcHble uncna. Anredpandeckas popma 3anucu KOMIIJIEKCHOTO uuciia. Moyis u
apryMeHT. JlelicTBUs HaJ KOMIUICKCHBIMH YUCIIaMu. Tpuronomerpudeckas popma 3amucu
KOMIIJIEKCHOT'O YHUCIIA.

11. Pa3noxeHure MHOTO4JIEHA HA JIMHEWHbIE U KBaipaTHbIe MHOKUTENU. IHTerpupoBaHue panuo-
HaJIbHBIX 1poOeit. Tumel mpocTelmmx 1pobei 1 UX UHTErpUpOBaHUE.

12. MaTerpupoBanue panuoHaAIbHBIX Ap0o0ei METOIOM Pa3JIoKEHHUs Ha POCTEHIINE APOOH.

13. MnTerpupoBanue MpOCTEUIINX UPPALUOHATBHBIX (YHKIUH.

14. UnrerpupoBanyue TPUrOHOMETPUUYECKUX (PYHKIINN, YHUBEpPCAIbHAS TPUTOHOMETPpUYECKas
IIOJICTAaHOBKA.

15. OnpenenéHublii UHTETpal U €r0 CBOMCTBA.

16. ®opmyna HetotoHa-Jleiibuuna.

17. 3amena nepeMeHHOMN B ONPEIeIEHHOM UHTErpale.

18. nTerpupoBanue onpeaeaéHHOro MHTErpaa 1o YacTsM.

20.Brryncienue miomaael mIocKux (GUryp, BEIYUCICHNAE AJTHHBI TyTH KPUBOH, 00BEMOB Tel.

19. HecoOcTBeHHBIC HHTETPAJIHI.

20. UnTerpansl ¢ 0ECKOHEYHBIMH MTpEIesIaMi HHTETPUPOBAHUSI.

21. VnTerpasnsl OT HEOrpaHUYEHHBIX (QYHKLUH.

OOpaszen BapuaHTa 3aJaHUH K NEePBOM PyOeKHOM aTTecTalUuH

1.Jlana ¢pynkius z = 4x3y? + e* + sin‘y. HaiiTu yacTHbIe NPOU3BOAHBIE TIEPBOTO U
BTOPOTO MOPSAKOB IO 00€MM MepeMEHHBIM U MONMHBIN A depeHnan JanHol QyHKINN.

2. HaiiTu cnemyroiue HHTETpabl:

1 3
. . - d
a)J‘ %_F_W_g dX, 6) JS|n24XdX; B) I)Ce 2XdX; r)jﬁ
0 0

Bonpocs! ko BTOpoii py0e:kHOM aTTecTalMH

JuddepeHunanbHbie yPABHEHUA

1. Tucddepennmanbuble ypaBHEHUS: onpeienenue, mopsaok Y.

2.Pemrenne nuddepeHnmuaibHOro ypaBHeHHs |-To opsika: onpeaeseHue; ooIiee U YacTHOE pere-
HUSL.

3. luddepernnanbHble YpaBHEHUS € pa3AesSIONIMMUCS IEPEMEHHBIME: ONPEIeIIEHIE W alTOPHTM
pelieHusl.

4.Pemenue ogHopoHbIx JIY 1-ro mopsiika: onpeaeneHre U alfOPUTM pElIeHHUs.

5.Pemenue nmuneiinpix Y 1-ro mopska: onpeeneHue U allrOpuT™ perieHusl.

6. Juddepennuanbubie ypaBHEHUH 2-T0 MOPsIIKA: ONpeieleHne, o0IIee U YaCTHOE PEIICHHUS.
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7. Pemenne YpaBHEHUH, JOMYCKAOIINX MTOHUKEHUE opsiKa BUJIOB:
FO0 Y =100y’ y" =Y.
8. Jluneitnbie onHopoaHsbie JIY 2-ro nmopsaka: TeopeMa ero peiieHue.
9. Jluneiinsie ogqHopoansie 1Y 2-ro nopsiaka ¢ HOCTOSHHBIMU KO3 (DUITUCHTAMH.
10. XapakTepucTUYecKoe YpaBHEHHUE U CTPYKTYypa OOIIEro pereHus
11. Jluneitapie HeoqHOPOAHBIE Y 2-TO TOpsIKA C TOCTOSHHBIMU KOA((DUIIMEHTAMH CO CIEIHAITb-
HOM MPaBOM YaCThIO
12. MeTox BapualMy IMPOU3BOJIBHBIX MIOCTOSIHHBIX (MeTOJ Jlacparaica)
13. Cucremsl nuddepeHnnanbHbIX ypaBHEHUNH. MeTo UCKITIOUEHUS PELICHHS CUCTEMBI
YPaBHEHUH.

OoOpasen BapuaHTa 3aJJaHMH KO BTOPOi Py0e:KHOH aTTecTaluu

Pemmmte nuddepennmanbupie ypaBHEHNS |

+3 2 y
1) y‘=y—2; 2) y'=y—2+;+4; 3) xpy—2y=3x>; 4) y"-Ty+6y=x-1.
x x

TPETU CEMECTP
Bomnpocsl Kk nepBoii py0e:kHO aTTecTallul

Kparnble, KpuBoJIMHeiHbIC H TOBEPXHOCTHbIEC HHTErPAJIbI

1. Beiuucnenue ABOMHOIO MHTETpaia B AEKapTOBBIX KOOPAMHATAX.

2. BpluncneHue ABOMHOIO MHTErpaa B MOJSIPHBIX KOOPAMHATAX.

3. IlpuioskeHus: IBOMHOTO MHTETpaJia: BHIYUCICHNE 00bEMA IUIMHIPUYECKOTO TeJa, TUIOIIAIH
IUIOCKOM (PUTYpBl, Macchl MJIOCKOH MJIACTUHKYU C IEPEMEHHOH IMIIOTHOCTBIO, CTATUUECKOTO MO-
MEHTa OJTHOPOTHOH TIOCKOH (PUTypBHI, KOOPJMHAT IIEHTPA TSHKECTH IJIOCKOH (PUTYpBI, MOMEHTOB
MHEPLUN MaTepUaIbHOW TOYKH, U TUNIOCKON (UTYpBHI.

TpOoHHOM MHTErpall U €ro BEIYUCICHUE B IEKAPTOBBIX KOOpAMHATAX.

Beruucnenue TpoitHOro MHTErpaia B HMIMHIPUYECKUX U C(hepUUECKUX KOOpIUHATAX.
[TpunoxeHus TPOMHOrO MHTErpaia: BIYMCIEHUE 00bEMa Tela, Macchl Tela.

Borunciienre KpuBOJIMHEMHOTO UHTETPasIa 110 KOOPAUHATAM

BrrunciieHne KpUBOJIMHENHOTO HHTErPAJIA 110 JIUHE JYTH.

. Bpluncienne moBepxXHOCTHOTrO UHTErpana 1-ro poza.

10 [TpunokeHrne NOBEpXHOCTHOTO UHTErpaia 1-ro posia: BEIUMCICHUE MACChl, CTATUHUECKUX MO-
MEHTOB, MOMEHTOB UHEPLIUH, IUIOLIAJH IOBEPXHOCTU

11. BeruucneHnue nMoBepxXHOCTHOTO UHTETpaia 2-To poja

YuciioBble 1 QyHKIHMOHATbHBIE PAIbI

12. TIpocreiitme npuMepbl BEIYUCICHUS CYMMBI YUCIIOBOTO Psiia

13. Heo0xonuMblii MpU3HAK CXOJAUMOCTH YHCIOBOTO Psijia

14. «3TanoHHbIE PSAAB): PSAA T€OMETPUUECKON IPOrPEecCHH U 0000IIEHHBIN

TapMOHHUYECKUM PAL.

15. Ilpuznaku cpaBHeHUs 178 uccaenoBanus YP Ha cxogumocTh

16. Hccnenoanue cxoaumoctu YP ¢ momopto 1-ro u 2-ro mpu3HAKOB CpaBHEHUs, IPE/elb-
HOTO MpU3HaKa cpaBHEHUs, pu3HaKa [lanambepa, paguKkaabHOTO U HHTETPAIIbHOTO IIPHU3HAKOB
Komm.

17. 3nakonepeMenHsble psaabl. [Ipu3nak JleltOHua 11 3HaKouepeIyromerocs psjaa.

18. JlocTaTouHbIi NpU3HAK CXOAMMOCTH 3HaKoIepeMeHHoro psaa. Teopema Pumana.

19. ®yHKUUOHAJIBHBIE PAJIBI.

20. Crenennsle psabl. HaxoxkaeHne nHTEpBaia U paauyca U CXOIAUMOCTH.

22. Panel Teitnopa u Maknopena. Paznoxenue anemenTapHbix QyHkiui B psaa Teitmopa.

©ooNo oA
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O0pasen BapuaHTa 3alaHuil K IepPBOi py0e:KHOM aTTecTaluu

1. Boluncnuth 1BOMHON MHTErpall jxyzdxdy, rae
D

2.BeraucnuTh KpUBOJIUHEHHBIA HHTETpAIT J‘(x2 + y2 )dx + 2xydy BHOJB AYTM KyOMUECKOM mapa-
L

Gosbl Y = X° ot Toukn A(L 1) 10 Touku B(2; 8).
y

3 4

. 1 2 5
3.Hamucatp oOmmii wien psia — + —+—+ —+ —+ ---
2:2 4-3 84 16-5 32:6

1

0 5n o0 n 1
, 2 -, 1) ——.
> )n;rnS 3) Zl( 1) Js

o0
4 ViccnenmoBath Ha CXOJIMMOCTb YUCIIOBBIC PSABL: 1) Z -
n=1 3

o N
o X
5.HaiiTi 00macTh XOQUMOCTH CTETICHHOTO Psijia ZT
n=" VN

Bomnpocsl k0 BTOpo# py0exHOH aTTecTanuu

OcHOBBI TEOPpUH BEPOSITHOCTEI U MATEMATHYECKOH CTATUCTHKH

1. OOume npaBusa KOMOMHATOPUKHU: IIPABUIIO CYMMBI, IPABUJIO NTpou3BeAcHUs. BeiOopKu aie-

MeHTOB. Pa3mMerienus, nepectaHoBKU, coueTanus. CiyyaiiHble COOBITUS U OTIEPALIUU HaJl HUMH.

HecoBmecTnpie coObiTusi. [TomHast Tpymnmna momapHO HECOBMECTHBIX coObITHH. Kiaccmueckoe

OIIpEEIICHUE BEPOSTHOCTH.

2. ®opmyna monHOM BepositHocTH. @opmyna baiieca. I[loBropHbie ucnibiTanus. bunomuansHoe

pactipenenenue. @opmyna bepnymnu. HaueposTHeliiee 3HaueHUE YnCIIa MOSIBIEHUS COOBITHUS.

JloxanbHas Teopema Jlannaca. Marerpansnas teopema Jlamnaca. @opmyia Ilyaccona. Pacipe-

nenenue Ilyaccona. IlonnHomuansHoe pacnpenenenue. CinyvaiiHas

BennuuHa. OyHKIMA pacupeereHus U ee CBOMCTBA.

3. JIuckpeTHble U HENpephIBHbIE clydaiiHble BenUunHbl. [I10THOCTH pacnpeneneHus, e€ cBoi-

ctBa. HopmanbHbIl 3aK0H pactipenenenus. He3aBucumele ciydailHble BEIMYUHBI. YU CIIOBBIE Xa-

PaKTEPUCTUKH CIIy4alHBIX BEJIMYMH. MaTeMaTnueckoe OKuJaHue, AUCIEPCHs, CPEIHEKBAIpA-

TAYECKOE OTKJIOHEHHE CIIy4alHOW BEJIMYMHBI; UX CBOMCTBA.

4. OCHOBHBIE NOHATUS MaTeMaTUYECKON CTATUCTHKH: BBIOOPOYHAs COBOKYIHOCTb, T'€HEpasb-

Hasi COBOKYITHOCTb, IOBTOPHasl BBIOOpKa, O€CIIOBTOpHAs BEIOOpKa, OTHOCUTENBHBIN MOKa3aTelb

BbIOOpKHU. Omnbka penpe3eHTaTUBHOCTU. ['eHepanbHas cpelHss, BBIOOpoUHas cpenHss. Jlose-

PUTEIBHBIE UHTEPBAIBI JUIl OLEHKH MAaTEMaTHYECKOTO OXKHUIAAHUS HOPMAJIBHOTO pacIpeserie-

HUsl. OleHKa BEpOATHOCTH (OMHOMHUAIBHOTO pacHpeeeHHs ) 0 OTHOCUTENbHON 4acToTe.
OOpaszen BapuaHTa 3aJaHUI KO BTOPO# PYOe/KHOM aTTeCTAMH

1. B xop3une 10 6enbix u 6 uépubix mapos. Haynauy 6epyt 3 mapa. Haiftu BeposaTHOCTB
TOT0, 4TO 2 mapa Oenblie U 1 map 4y€pHbIil.

2. Tpoe CTpeNKoB CTPEINSIOT IO MUIIIEHH ¢ BeposTHOCTsIMH nontafanus 0,5; 0,7 u 0,9. Haiitu
BEPOATHOCTH TOTO, UTO MONAAYT: a) POBHO OJIUH CTPEJIOK; 0) pOBHO JIBOE U3 HUX.

3. B nepBoii kop3une 5 6enbix 1 3 u€pHBIX 11apa, BO BTOPOi KOp3uHE 4 OeNbIX U 2 4EPHBIX
mapa. M3 nepBoii KOp3uHBI BO BTOPYIO EPEKIIAABIBAIOT 2 111apa, 3aTEM LIapbl BO BTOPOM KOp-
3MHE TIIATEJIbHO MepeMenInBaioT u 6epyT oTtyaa | map. KakoBa BeposITHOCTb TOTO, UTO 3TOT
ap Oenblit?

4. Jlana nuckpeTHas ciay4aiiHas BenuuuHa X. HaliTu: a) Mmarematuyeckoe 0>kxMJIaHUE;
X|—5|—l| 3 | 5 | 6
plo3/02]01/02]02

0) AWCTIEPCHIO; 8) CPEIHEKBAIPATHUECKOE OTKIOHEHHE.
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7.2. Bonipochl K dK3aMeHY
INEPBbIU CEMECTP
JluneiiHas aaredpa, 3JieMeHTbl BEKTOPHOI0 AaHAJIN3a, AHAJUTHYECKAsI TeOMeTPus

Onpenenurenu 2-ro v 3-ro MOPSIAKOB, UX OCHOBHBIE CBOMCTBA OINPEACIUTENCH

®opmyiibl Kpamepa it peleHuss CUCTEM JTMHEUHBIX YPABHEHUI

Merton ["aycca pelieHusi CUCTEM JIMHEWHBIX YPaBHEHHUIN

MaTtpu4HbIi C1TOCO0 PENICHHUS CUCTEM JIMHEHHBIX YPAaBHEHHUI

CxkansipHo€ MPOU3BE/ICHUE BEKTOPOB

VY cnoBus napajieNnbHOCTH U YCIIOBUSI IEPIICHIUKYISIPHOCTH JIBYX BEKTOPOB

BekTtopHoe npousBeieHrEe BEKTOPOB

CMenaHHoro nNpou3BeIeHHE BEKTOPOB

. JliinHa BekTOpa

10.YpaBHeHuEe NpsAMO, MPOXOAALIEH Yepe3 3a/laHHYI0 TOUKY NMEPHEHIUKYISIPHO HOPMAIbHOMY
BEKTOPY IPSIMOU

11.0061ee ypaBHEHHE NPSAMOM HA MIIOCKOCTH

12.YpaBHeHuUEe NpsIMOil, TPOXOAIIEH Yepe3 3aJJaHHYI0 TOUKY MapaJuIeIbHO HAMPABISIOMIEMY

BEKTOPY HPSIMOM

13.YpaBHeHus NpsiMOM, TPOXOAILIEH Yepe3 IBE 33 IaHHBIE TOUYKHU

14.ITepexon OoT 0/1HOM (popMBI ypaBHEHUS IPSIMOH K APYroit popme

15.KaHOHHYECKOE ypaBHEHUE OKPYKHOCTH

16.KaHOHHYECKOE ypaBHEHUE JILIUIICA

17. KanoHnueckoe ypaBHEHHE rUnepOOJIb

18.Kanonunueckoe ypaBHeHHE 1apaboIibl

19.VpaBHEHHE IIIOCKOCTH, ITPOXOASIIECH Yepe3 3aJaHHYIO TOUKY IIEPIEHAUKYIISIPHO HOPMAIILHOMY
BEKTOPY (BBIBOJ).

20.00111ee ypaBHEHHE INIOCKOCTH, YpPaBHEHHUE INIOCKOCTH B OTPE3Kax; MOCTPOEHUE IIIIOCKOCTU

21.Yron Mexay AByMs ILNIOCKOCTSMHU

22.Y ci10BUS MapajuieIbHOCTU U YCIIOBUE NIEPIICHIUKYIISIPHOCTH ABYX IIOCKOCTEN

23.YcnoBue nepeceueHus Tpex MIOCKOCTEN B OHOW TOUKE.

24.YpaBHEHHE IJIOCKOCTH, MPOXOIAIIEH Yepe3 TpU 3alaHHbIE TOUKH

25.KaHoHnueckue ypaBHEHHs IPSIMOU B IPOCTPAHCTBE

26.ITapameTpuueckue ypaBHEHUS IPSIMOM

27.Y cnoBus NapaJlIeIbHOCTH U YCIIOBHE MEPIIEHIUKYISIPHOCTH MPSMBIX B IPOCTPAHCTBE

28.YT10a Mex 1y NpsiMOM U INIOCKOCTHIO. Y CIIOBHE NApaJUIEIbHOCTH U YCIIOBHS

NEePHEHANKYIISIPHOCTH PSAMOM U MIIOCKOCTH

29.Touka nepecedeHns NpsMON U IIIOCKOCTH

30.00611ee ypaBHEHHE TOBEPXHOCTH. BBIBO/I ypaBHEHUs chepbl

31.[{unuHapudecKue MOBEPXHOCTH: ONMPEeICHUE, SIUTUNTHYCCKUN TUITHHAD

32.0AHOMOIOCTHBIN U IBYMOJOCTHBIN runepOononabl. Ux ypaBHEHHs U aHATH3

IIpenen u HenmpepbLIBHOCTH (PDYHKIUH

33.I0penen pyHKIUU IPU X —> 400, X —> —00, X —> Xq

34.beckoneuno Mansie pyHkiuu. Orpanndennpie GyHKIUA. beckoHeuHO Oobire QyHKIINT U X

CBSI3b C OECKOHEUHO MaJbIMU (DYHKITUSIMU

©CoNoO~LNE

o|lo

818

35.0cHOBHBIE TEOPEMBI O IIpenenax. PackpeiTue Heonpenen€HHOCTEN BUAA

o . sin X
36.I1epBolit 3aMevaTenbHBIN peaen GyHKIuH Y =—— mpu x — 0
X

37.I0penen nocnenosarenbHOCTU. BTOpoil 3amedarensHblit ipenen. HatypanbHble norapu@msi.
38.CpaBHeHNe OECKOHEYHO MajbIX (PyHKIMH, DkBUBaIeHTHbIE QyHKIMM HempepbIBHOCTh QyHK-
uuu. Touku paspeiBa 1 ux kinaccugukanus. CBolcTBa HEMPEPHIBHBIX (PYHKIIHIA
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JAnddepennuanbuoe ucuncjieHne GyHKIU OTHON MepeMeHHOM

39.ITonsTHE TPOM3BOIHON (DYHKIINH, €€ MEXaHUUECKUH U TEOMETPHUECKUI CMBICI.
40.Iuddepenuan GyHKIIUU U €r0 TEOMETPUICCKUN CMBICIT

41.ITpou3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIUH.

42 IlpaBuna qudpepeHnnpoBaHus.

43.ITpou3BoiHAS CIOXKHON (PYHKIIUU

44. lndpdepeHunpoBaHue 3aJaHHBIX B TapaMeTPUUYECKOIl U HEIBHOM dopme
45.Teopemsl Depma, Poiis, Jlarpanxka, Komm, Jlonuras

46.HeoOxo1MMbIe M TOCTATOYHBIE YCIIOBUS Bo3pacTanusl (yObIBaHMS) (PYHKITUH.
47.MakcuMyMbl © MUHUMYMBI (DYHKITUH

48.I1opsinok uccaenoBanus (PyHKIHUHU C TIOMOIIBIO TPOU3BOIHON 1 OCTPOCHUs e€ rpaduka

O0pasen OuJieTa K 3K3aMeHy

1.VYron Mexny n1ByMs BEKTOpaMH, yCJIOBUS UX MEPIEHIUKYIIPHOCTH U NapalieIbHOCTH (Teope-
TUYECKUI BOIIPOC).

X, +2X, +3X3 =5,
2.Pemuth cucteMy TUHEHHBIX ypaBHeHMI MeTo1oM Kpamepa 2)(1 — X, — X3 = 1

X, +3X, +4X; =6.
3.Haiitu yriioBo#t ko3 puuueHT npsamoit, npoxosimieii yepe3 Touky A4 (-2;5), B (-3;4).

2— 3xj4x V9+x-3

5-3x) O

sm —
4.Haiitu cnenyromue npenensl: 1) Ilm—4 2) I| (
X =0 X7+ X

Haiiti nponsBoanble GyHKkImid: 1) y = 6X— X_ +3/x, 2)y= \/_\/_ ,3) y=(tg X)

4) x*+y? =sin(xy).
BTOPOI CEMECTP
Bonpocsl k 3auery

DOyHKIHH HECKOJbKHX NepeMeHHbIX

1. O6nacTh ornpeneneHus], TMHUN YPOBHS (PYHKIIUU JBYX [I€PEMEHHBIX.

2. Ilpenen v HENMPEPHIBHOCTD (PYHKIMH JBYX NTEPEMEHHBIX.

3. Yacrasie pousBoHbie. [Tomubrii quddepermmar.

4. DxctpeMyM (pyHKIIUH BYX nepeMeHHbIX. Haubosblee 1 HauMeHbllee 3Ha4YeHNus (QyHKIUN
JIBYX NIEPEMEHHBIX B 3aMKHYTOM 00Js1acTH.

5. IlpousBoHas 1o HampasiaeHUIO. ['pafueHT ckaxsipHOro nojs. MeToa HauMEHbUINX KBajpa-
TOB /17151 00paOOTKHU 3KCIIEPUMEHTAJIbHBIX JaHHBIX.

HNHTerpajibHoe ucyucjaeHue GyHKI U 0JHOH IepeMEeHHOH

6. IlonsTie nmepBooOpa3Hoii. HeonpenenéHuplit HHTETpai u ero cBoicTBa. Tabnuia

HEONPEAEIEHHBIX HHTETPAJIOB.

7. OCHOBHBIE METO/Ibl UHTETPUPOBAHUS: HEOCPEACTBEHHOE UHTETPUPOBAHHUE.

8. Meron MHTErpupoBaHMs MOJBEAECHUEM O] 3HAK AU depeHIrana, MEeTo 3aMeHbl IepeMeH-
HOH. IHTerpupoBaHue No 4acTsM B HEONPEIEIEHHOM UHTErpaje

9. KommnekcHsle yncna. Anredpandeckas popma 3aiuci KOMILIEKCHOTO yrcia. Moayinb 1 apry-
MeHT. JlelicTBUs HaJl KOMIUIEKCHBIMHM YHclIaMu. TpuUroHoMerpuueckas Gopma 3arnucu KOM-
IIJIEKCHOTO YHUCJIA.

10. Pa3noxkenne MHOrousneHa Ha JMHEHHbIE U KBaJpaTHbIE MHOXUTENN. VIHTErpupoBaHue
panroHaIbHBIX Apo0eit. Tumsl mpocteimux qpodeit 1 UX HHTErPUPOBAHUE.

11. MurterpupoBaHHe pallMOHAIBHBIX Ipo0ei METOIOM pa3jIoKeHHs Ha nmpocrenune qpoou. 1n-
TErpUPOBAHUE MPOCTEHIINX UPPALIMOHATBHBIX (DYHKITHIA.
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12. WnTerpupoBaHre TPUTOHOMETPUYECKUX (YHKIIMHA, YHUBEpCadbHas TPUTOHOMETPUYECKAs
MIOJICTAHOBKA.
13. 3apauu, npuBOAsIINE K MOHATHIO OoNpeAenéHHOro uurerpaiga. OnpeaenéHHblid HHTErpal u
€ro CBOMCTBA.
14. ®opmyna Herorona-JIeiiOHuIa. 3amMmeHa IEpeMEHHOM B ONPEACIIEHHOM UHTErpalle.
15. ®opmyiia HHTErPpUPOBAHUS IO YACTSIM JUIsl ONIPEIEIEHHO UHTErpaa.
16. ITlpunoxeHus: onpeaea€HHOr0 HHTErpaia: BEIUMCICHHUE TUIOIIAAeH II0CKUX (UTYp, BHIYHC-
JICHUE JJIMHBI IyTH KPUBOH, 00BEMOB TeII.
17. HecobctBennnle uuTerpaibl. MTHTErpaiisl ¢ 6eCKOHEUHBIMHU MTpeieJiaMi UHTETPUPOBAHHUS.
18. HMuTerpainbl OT HEOTPAHUYCHHBIX (DYHKITHI.
JudppepennnaibHbie YypaBHEHUS
19. JIuddepennmansubie ypaBHEHHS: onpeaencHue, nopsaaok JAY, pemenue J1Y.
20. TuddepennmanpHoe ypaBHEHHE 1-T0 MOpsiiKa: ONpeIeleHne; 00Iee i YaCTHOS PEIICHHUS.
21. Teopema CyIIeCTBOBAaHHUS U €IUHCTBEHHOCTH pemteHus ais Y 1-ro mopsaxa.
AV ¢ pazaensonMucs IepeMEHHBIMU: OTIPEICTICHNE U MOPSIOK PEIICHHUS.
22. Omuopoxansie /1Y 1-ro mopsiaka: onpeaeneHrue U MOPsI0K PEIICHUsI.
23. Jluneiinsie 1Y 1-To mopsaka: onpeaesieHue U NOPsIIOK perieHusl.
24. JluddepennumanbHbie ypaBHEHHsI 2-TO MOPSAKA: ONpeieJeHIe, BUJ OOIIETO PEIIeHNUs;
TEeopeMa CyIIECTBOBAHMS U €IMHCTBEHHOCTH PEIICHUSI.
25.IIpocreiime ypaBHEeHHUs, AOMYCKAIOIINE TOHMKEHNE OPSIKA!
=100, Yy =fxyL Y =y Y).
26.JIunetinbie 1Y 2-T0 mopsika: HEOIHOPOIHBIE U OAHOPOAHBIC ypaBHEHUS. Teopema
CYIIIECTBOBAHMS U €JUHCTBEHHOCTH PEIICHHUS
27. Jluneiinsie ogHopoanbie 1Y 2-ro mopsiika: TeopeMa o CTPYKTYPE €ro pelmeHus
28. Heognoponusie nuHeinbie Y 2-ro mopsiaka: TeopemMa 0 CTPYKType OOIIero peleHnu
29. Jluneiinsie ogqHopoanbie /1Y 2-ro mopsiika ¢ TOCTOSHHBIMU KO3 (QUITUEHTAMH.
XapakTepucTUYecKoe ypaBHEHUE U CTPYKTYypa OO0ILEero pemeHus
30. Jluneiinsie HeogHOpPOAHBIE Y 2-TO MOpSIKA C TOCTOSTHHBIME KO PUIIMEHTAMH CO
CIEIMAIIbHOM MPaBOil YacThIO
31. Cucremsl tuddepeHnnanbHbIX YpaBHEHUH.
OO0pazen Ousera K 3a4ery

1. Haiitu unTerpais: l)j(x =+ \/_) dx; 2) Ixcos xdx ; 3) j5 16
x? +

4) dx, 5)j f .

o X
2. Beranciauts HecoOCTBEHHBIH HHTCrpajI NJIK YCTAHOBUTH €0 paCXoJUMOCTD: J. d—4 .
X
1

3. Petuts muddepennmansubie ypaBHeHUs: 1) (1+ e* )yy’ =e*, y(0)=1 2) y' - § = %;

2.

3y +x2y=x%; 4)y"+2y'=x>+2.

TPETUU CEMECTP
Bonpocsl k 3x3ameny

KparHble, KpBoOJIMHEeHbIE M TOBEPXHOCTHbIC HHTErPAJIbI
1.3agauu, npuBoAsIe K ABOWHOMY HHTETpaILy

2.Bbruncienne 1BOIHOrO HHTErpaa B IEKapTOBBIX KOOPIMHATAX.
3.Brruncienne 1BOHOTO HHTErpaia B MOJISIPHBIX KOOPAWHATAX.

18



4.1IpunoxxeHus: 1BOMHOIO MHTErpaja: BbIUMCIEHHE 00BbEMA IIMIIMHAPHUYECKOTO Tela, MIOIaIH

IUIOCKOW (PUTyYpBI, MacChl INIOCKOW TIACTUHKU C MIEPEMEHHON MIIOTHOCTBIO, CTATUYECKOTO MO-

MEHTa OJTHOPOJHOM TJIOCKOH (DUTYpBI, KOOPAWHAT IEHTPA THKECTU TUIOCKON (UTYPBI, MOMEH-

TOB MHEPIIUU MAaTEPUAITBHON TOYKH, U IJIOCKOW (DUTYPEHI.

5.TpoiiHol MHTErpal U ero BEIYUCIEHUE B J€KapTOBBIX KOOPANHATAX.

6.Brruncienne TpoHOTO UHTETpaja B HMIMHAPUIECKUX U CHEPUIECKUX KOOPAMHATAX.
7.1IpuiiokeHust TPOMHOIO MHTErpasia: BIUMCIeHHEe 00bEMa Tella, MacChl Teja.
8.BrrunciieHre KpUBOJIMHEHHOTO HHTErpaia 1Mo KOOpAUHATAM

9.BbluncieHne KpUBOIMHEHHOIO HHTErpasia o AJIUHE TYTH.

10. Beluucnenue noBepXHOCTHOIO UHTErpaja 1-ro poaa.

11. IlpunoxeHue MOBEPXHOCTHOTO UHTETpajia 1-ro poaa: BHIYMCIEHUE MACCHI,

CTaTUYECKUX MOMEHTOB, MOMEHTOB MHEPLIMH, IUIOIIAIN IOBEPXHOCTH

12. BrluncneHue MOBEpXHOCTHOTO UHTETpasia 2-ro poja
YucaoBble 1 PYHKIIMOHAJIbHBIE PSAIbI

13. Heo6xonumblii MpU3HAK CXOMMOCTH YUCIOBOTO psifa

14. DranoHHbIe psbL: PsII TEOMETPUUECKON POrpeccu U 000OIIEHHBIN rapMOHUYECKHH P

15. Ilpusnaku cpaBHeHus 1 uccaenoBanus YP Ha cxoaumocTs

16. Uccnenoanue cxoaumoctu UP ¢ momoupto 1-ro u 2-ro npu3HaKkoB CpaBHEHMsI, MPEEib-
HOTO MPU3HaKa CpaBHEHHUS, Tpu3HaKa J{anambepa, paaukaabHOTO U HHTETPATHHOTO IPU3HAKOB
Komm.

17. 3nakonepemennsie psbl. [lpusnak JleOHMIA 7151 3HAKOYEPEAYIOIIETrOCs psfa.

18. JloctaTouHblil MpU3HAK CXOJMMOCTH 3HaKOIIEpeMeHHOro psna. Teopema Pumana.

19. OyHKIMOHANBHBIE PSIIBI

20. Crenenssle psabl. HaxoxxneHue MHTepBaia U paguyca U CXOAUMOCTH.

21. Psaner Teiinopa u Makiopena. Pa3noxenue aineMeHTapHbIX QyHKIHiA B psia Teinopa.

OcHOBBI TEOPpUY BEPOSITHOCTEI U MATEMATHYECKOH CTATUCTHKH

22. OOmue mpaBmia KOMOMHATOPUKHU: TPABUIIO CYMMBI, TPAaBWIIO NMPOU3BENCHHU. BpiOopku
aneMeHTOB. Pa3Menienus, nepectaHoBkH, coueTanus. CirydaiiHble cOOBITHS U ONepaluy HaJ
Humu. HecoBmecTHbie coObiTus. [lonHas rpynna nonapHo HECOBMECTHBIX coObITUH. Kiaccu-
4ECKOE ONPECIIEHNE BEPOATHOCTH.

23. ®opmyna nonHo# BepositHocTH. Popmyna baiieca. [loBropHble ncnbiTanus. buHoMuans-
Hoe pacnpenencHue. Popmyna beprynnu. HauseposTHeliniee 3HaueHNE YKCIIa MOSBIEHUS CO-
owrTust. JlokanbHas Teopema Myaspa - Jlamunaca. Pacnipenenenue ITyaccona. [TonmmHomMuansHoe
pacnpenenenue. CinydaiiHas BenuuuHa. OYHKINS pacpeelIEHNs U €€ CBOWCTBA.

24. JIucKpeTHbIE U HENPEPHIBHBIE CITy4aifHbIe BeMMUMHBL. [II0THOCTE pactipeneneHus, e€ CBOu-
ctBa. HopmanbHBI 3aKk0H pacnipeneneHus. HezaBucuMele ciydaiiHble BEJIMUUHBL. YUCIIOBBIE
XapaKTEPUCTUKH CIy4alHbIX BEJIMYMH. MaTeMaTnyecKkoe 0KHIaHNe, €€ CBOMCTBA.

25. OCHOBHBIE IOHATHUS MaTeMaTUYECKON CTAaTUCTUKH: BHIOOPOUHAsi COBOKYITHOCTh, T'€HEepallb-
Hasi COBOKYITHOCTb, TIOBTOpHAasl BbIOOpKaA, O€CIIOBTOpHAasi BbIOOpKA, OTHOCUTEIbHBIN MOKa3a-
Tesb BeIOOpKH. OmmbKa pernpe3eHTaTUBHOCTH. ['eHepanbHast cpesiHss, BBIOOpOUYHast CpeHss.
JloBepuTenbHbIE HHTEPBAbI AJIs OLIEHKH MaTeMaTUYECKOT0 0XKH/IaHUs HOPMAJIbHOIO pacipe-
nenenust. OueHka BepOATHOCTH (OMHOMHAIBHOTO paclpesieeHus1) M0 OTHOCUTEIbHOM dYa-
CTOTE.

O0pasen OmJieTa K 3K3aMeHy
0 0 n
1.MccnenoBarh Ha CXOUMOCTb YMCIOBBIE PsiIbL: 1) Zl 7 2) Zﬂ
n=1L n+3 n=0 ‘/ﬁ

o0

2. Haiitu oGmacThb CXOAUMOCTH CTEIICHHOI'O psAaa: Z
n=1

3. [IpencraBuTh ABOWHOMN HHTETPAT H f (x,y)dxdy B Buae moBTOpHOTO, eciu o0macth D 3amana
D

2" "
2

muEusMA. D X2 =2-Yy, x+y=0.
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4. BEIYUCIUTDh KPUBOJIMHEHHBIA HHTET AT I (X + y)dxdy, , rte AB — OTPE30K MPAMOid, Coeu-
AB
Hsrowen Touku (0; 0) u (4; 2).

5. B kopoOke 6 kpacHbIX U 4 CHHUX KapaHaama. Haymauy u3BieKaroT Tpy KapaHjalia.
HaiiTi BeposiTHOCTB TOTO, YTO JIBA UX HUX - KPACHBIE.

6. B nepBoii kop3une 5 6enbix U 3 4EPHBIX 1Iapa, BO BTOPOil KOp3uHe 2 OenbIX U 4 4€pHBIX
mapa. V3 nepBoit KOp3uHbBI BO BTOPYIO KOP3UHY HE TS nepekiaabiBaioT 2 mapa. [lapsl Bo BTO-
PO KOp3UHE TILATENBHO NepeMEIINBatOT U 0epyT oTTyaa 1 map. KakoBa BepoSATHOCTb TOTO, UTO
ATOT map OembIit?

7.3. Tekymuii KOHTPOJIb
3agaHus A TEeKylero KOHTPOJIs
IlepBbiii cemecTp
1. Haiitu npousBeaenue matpui] A - B, ecnu:

(3 ol )

2. PemuTh cuctemy JIMHEHHBIX ypaBHeHUH MeTogamu Kpamepa u ["aycca

3% + 5%, + TX; =1,
X, —3X, — 9% =8,
2% +2X, — 3% =1.
3. Jlaubl BekTopsl d = {2; 4; 1},5 = {3;5;2},¢ = {1, 5;6}.
Haiitu: a) ckalspHOe IPOU3BEIEHHUE @ - b; 6) BEKTOPHOE IPOM3BEICHHE @ ¢ B) CMELIAHHOE
npousseenue d - b - .
4. Jlanwl Touku 4, B u C. Haiitu: a) obiiee ypaBHeHHe psiMOil AB; 6) ypaBHEHHE MPSIMOIA,

npoxonaueit uepes3 Touky C napaienbHo npsaMoin AB.
A(-1;3), B(2; 5), C(5; 1).

5. CocTaBuTh YpaBHCHUEC IINIOCKOCTH, npoxomnueﬁ 4epe3 TPHU 3aJaHHBIC TOYKHU

M,;(-2;0; 1), M, (L —2; 3), M, (4,-1 2;).

6. BBIUMCIHTH MPEIeIb:

2 2 . tg5x _ ~8Y _ 11—
a)|imw;6)|im4)é+—5x_3;e)“m J :2) lim x-8 ;e) |Imx—11.
x—>4  X“—16 x> 3X° +9x—12 "0 T7X x>2| X —9 2

7. HaiiTi mpou3BoHbIE CAEAYIOMNX QYHKITU:

a) y=4/x -3 +5Inx; 6) y=(X+3)1tgX; ¢) y:_xginx

. 2) y=arctgx%;
+ 2X

0) 2xy* —cosy =0, y, —?

Bropoii cemecTp

[

. Haiitu wactHoe 3Hauenue pyukiuu z = 2y — x¥ + y* B rouke M (4; 2).
HaiiTi yacTHBIE IPOU3BOHKIE IIEPBOTO M BTOPOTo Hopsaaka: z = x> + 3e* siny — y2.
sin(xy)

4x

N

: 3 ;
3. BBIUMCIUTH Mpenensl:  a) Xl_l)r_nzx y; ©0) )l(l_‘((r)l

y-4 y-0
4, Jlana gynxuus z = x> + y> — 3xy. Haiitu grad z B Touke A (1; -5)
: 2 34031+ 2 _ 4 ) dx
5. BBIYKMCIUTE HEONPeIETEHHBIE MHTErpaIbL: a) | (6x 3Vx3 + " 3\/x_2) dx;
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06) f(Zex + 4 cosx —

f 5x+ 2 d
M) e 3

sin2 x) dx; B) _[ecosx'smx'dx} r) f(3x+ 2) Inxdx;

VA

3 L
6. BbIumcIuTe ONpe/IeNIeHHbIE HHTETPAIBL: A ) f 1 (3x 24 4x + 5)dx; 6) fzz cos xdx;
3

B) ff%dx; r) ff‘i—x; ) flz xe*dx.
7. Pemiuth muddepeHnpanbHble ypaBHEHUS:
a) xdy — y*dx =0; 6) y’+§y =6x%; 6) )’ =i:—z+£+4; ny"+(y') +1=0.
8. Haiitu pemenue 3anaun Komm:  y" = xe”, y(0) =1, y'(0) = 2.
9. Pemuts muddepennmansruoe ypasuenue: )" —3y' +2y=2x-3.

Tpernii cemecTp
L1 a) TR 6) Xy i) T
HccnenoBaTh CXOAUMOCTH PSIOB: n:nl el n=1,3 n=13..5"
. x
2.Haiiti 06:1aCTh CXOJMMOCTH psiia 25;1 P

3.Berauciuth 1BOIHOM nHTETpan mo obnactu D:

J.J.zeydxdy, D:0<y<2 —-1<x<0.
D
5. Breruucnuth TpoliHo# uHTETpan mo odaactu V.

[[[(2x* +3y + 7)dxdydz, V :2<x<3,-1<y<2,0<z<4.

6. Brruncnuts KpUBOIMHENHBIM HHTETPAL:

de| ,rae L — orpesok npamoit ot Touxu O(0; 0) 1o Touku A(1; 2).
L

2 Jx
4. BpuncanuTh NOBTOPHBIN HHTETpal J‘ dx I (X2 +2y)dy.
0o 0

5.B kop3une 8 6enbix u 6 y€pHbix mapos. Haynauy 6epyt 3 mapa. Haiitu BeposTHOCTH TOTO,
yTO 2 11apa 6enbie u 1 map 4€pHBIi.

6.Tpoe CTpeKOB CTPEIISIOT 10 MUIICHHU ¢ BeposiTHOoCcTssMu niomananus 0,3; 0,7 u 0,9. Haiitn
BEPOSTHOCTH TOTO, YTO MONAAYT POBHO IBOE U3 HUX.

7.B nepBoii kop3uHe 5 GenbIX 1 2 yEPHBIX 1Iapa, BO BTOPOM Kop3uHe 4 OenbIX U 3 4€pHbIX
mapa. 3 nepBoi KOp3uHBI BO BTOPYIO NIEPEKIIABIBAIOT 2 11apa, 3aTEM IIapbl BO BTOPOH KOp-
3MHE TIIATEJIbHO MepeMelInBaioT u 6epyT oTTyaa 1 map. KakoBa BeposSTHOCTb TOTO, UTO 3TOT
map Oenblit?

8.Jlana nmuckpetHas ciydaitHas BennmuuHa X. HaiiTi: a) MaTemMaTuieckoe 0KUJaHHE;
X|—5|—l| 3 | 5 | 6
pl03|o2]01]02]02

0) AUCTIEPCHIO; 8) CPEIHEKBAIPATHUECKOE OTKIOHEHHE.
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7.4. OnucaHue NoKa3aresieil M KpUTEPHeB OLIECHHBAHUS KOMIIETEHIMI HA Pa3IMYHbIX ITaNax X
(opMupoOBaHUsI, ONMUCAHHEIIKATbI OLIEHUBAHUSA

Tabnuua 7

Ilnanupyemble pe3yJib-
TaThl 0CBOCHUSIKOMIIE-
TeHIUH

Kpurepun oneHnBaHus pe3yJIbTATOB 00y4eHHs

HammeHoBaHHeOLIE-
HOYHOIO
cpeacTBa

Menee 41 6aJ-
JI0B
(Hey10BJIE€TBO-
pHTEIBHO)

41-60

0aJI7I0B
(ynoBJieTBo-
PUTEIBHO)

61-80 6an10B
(xopomo)

81-100
0aJ1J10B

(OTJIUYHO)

OIIK-4 CriocobeH npUMEHSITh METOUKHU ONPEICICHIS TEXHHUYECKUX ITapaMeTp

OB MPOEKTHUPYEMBIX OOBEKTOB

3HATH:

OCHOBHBIC ITOHSATHUS aNreOphl U
TeOMETPUH, MATEMAaTHIECKOTO
aHaJM3a, TEOPUU BEPOSITHOCTEH
U MaTeMaTH4eCKOW CTaTHCTHKH,
a TaKkXKe MX MpoCTeiie Npuio-
KEHUsI B TPO(eCCHOHATIBHBIX
JUCLUIUIMHAX;

METO/IbI PEIICHUs] MaTeMaTH4e-
CKHX 3a/1a4 JI0 YUCIIOBOTO WIIH
JpYroro TpedyeMoro pe3yiprara

(rpaduka, popmynsl 1 T.11.)

DparmMeHTapHbIE
3HAHWSA

Hemomasie
3HAHMS

CcopmupoBaHHEIE,
HO coJepiKallue oT-
JeTIbHBIC
MpoOeIbl 3HAHUS

Cchopmupo-
BaHHBIE CH-
cTeMaTH4e-
CKHE 3Ha-
HEST

Yemuwuii onpoc,
3a0anus 0 meKy-
wez2o0 KOHMPOJiA,
membl

pepepamos

yMeTb:

HCTIONB30BaTh B PO eccro-
HAIIBHOW JeATeTbHOCTH 0a30BBIC
3HAHUS MaTEMaTUKU;

CTaBUTH LEIH U POPMYIHPOBATH
MaTeMaTHYECKYIO TOCTaHOBKY
3a/1a4, CBSI3aHHBIX C pean3a-
yel npogecCUoOHaNbHBIX QyHK-
L,

MPOTHO3UPOBATH BO3MOKHBIN
pe3ynbTaT NpeIaracMoro Mare-
MaTU4ECKOIr0 PEeIIeHUs, YMETh
OLICHUBATh €0 3HAYEHUS;

YactuuHble yme-
HUS

Hemoianie
YMCHUS

‘YMeHus moJHbIe,
JIOITyCKAIOTCSl HEOOIIh-
HIAEOIHOKU

BaHHBIC

YMEHUSA

Cdopmmupo-

BJIA/IETh:

MaTeMaTHYEeCKUMHU, CTATUCTHYE-
CKMMH U KOJIMYECTBEHHBIMU Me-
TOJIaMH PEIICHHS TUIIOBBIX Opra-
HU3AI[HOHHO-YITPABICHYSCKIX
3aj1ad4;

MaTeMaTHYECKOM JIOTUKOM, He-
00xomuMoit 1u1st GopMHUPOBaHHUS
CYXXIEHUH 110 COOTBETCTBYIO-
MM TIpOoQeCcCHOHATBHBIM TPO-
Oiemam;

YacTuaHoe
BIIaJIEHUE
HaBBIKAMU

Hecucre-
MaTHYECKOe
pUMeHe-
HHE HaBBI-
KOB

B cucTeMaTHYeCcKOM
MPUMEHEHU U HABBI-
KOB
JIOMTYCKAKTCS MPO-
0eJibl

'Y cmemnHoe
crcTeMaTHye-
CKOE TIpHUMe-
HEHIE HABGI-
KOB
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8. Oco0eHHOCTH peaJu3alMH AUCHUIIIMHBI 151 MHBAJIUAOB H JIMI[ C OTPAHMYeHHBIMH BO3-
MOKHOCTSIMH 30POBbA
JI7st OCyIIecTBICHUS IPOLEAYP TEKYIIEro KOHTPOJIS yCIEeBAEMOCTH M ITPOMEXYTOUHON aTTECTALIUH
o0yJaromuxcs co3/1aubl (POHJIBI OLIEHOYHBIX CPEJCTB, AJAlTUPOBAHHbIC U UHBAIUAOB U JIUII C
OrpaHMYCHHBIMH BO3MOKHOCTSIMHU 3/10POBBS M TIO3BOJISIONINE OLCHUTH JOCTHKEHUE MU 3aIlIaHu-
POBaHHBIX B OCHOBHOI 00pa3oBaTeiIbHOI MporpaMme pe3yibTaToB 00y4eHHs U YPOBEHb C(HOpMHU-
POBAaHHOCTH BCEX KOMITETEHIIHA, 3asBIICHHBIX B 00pa3oBaTenbHON porpamme. @opma npoBeeHus
TEKyIeH aTTeCTaluy JJsl CTYACHTOB-WUHBAIMIOB yCTAaHABIMBACTCA C YUYETOM HMHIMBHIYaJIbHBIX
NCUXO(U3NIECKIX 0COOCHHOCTEH (YCTHO, MUCBMEHHO Ha Oymare, MMCbMEHHO Ha KOMIIBIOTEpPE, B
dopme TectupoBanus u T.1.). [Ipu TecTupoBanum i cIabOBUAAIIMX CTYACHTOB HCIOIB3YIOTCS
(OH/IBI OLIEHOYHBIX CPEACTB C YKPYHMHEHHBIM MIpHQTOM. Ha 9K3aMeH npuriamaercs ConpoBOXKaa-
IOIINH, KOTOPBI 00eCIeYrBaeT TEXHUUECKOE COMPOBOXKAEHHE CTyAeHTY. [Ipu HeoOXoauMocTH
CTYACHTY-UHBAJIUAY MPEIOCTABISCTCS JOTOIHUTEIBHOE BpeMs ISl OATOTOBKM OTBETA Ha JK3a-
MeHe (i 3a4ere). O0ydJaromuecs ¢ OrpaHMYSHHBIMU BO3MOXKHOCTSIMU 310POBbS 1 00Y4aIOIINECs
MHBAINBI 00ECIICUNBAIOTCS MEYATHBIMU M 3JICKTPOHHBIMH 00pa30BaTeIbHBIMU pecypcamu (Tpo-
rpaMMBbl, y4eOHBIC TTOCOOHS Ul CAMOCTOSTEIFHON PadOTHI U T.7.) B (hopMax, aJanTHPOBAHHBIX K
OTPaHUYEHUSM HX 3/I0POBbS U BOCIIPUATHS HHPOPMALIUU:
1)171s1 ”HBAJIMJIOB U JIMII C OTPAHUYEHHBIMUA BO3MOKHOCTSIMU 3710POBbS
10 3PEHHIO:
-JUIsl CIICTBIX: 3aJJaHUsl ISl BBIIOJHEHHS HA CEMUHApax M MPaKTUYECKUX 3aHATHAX 0(QOPMIISIOTCS
penbedHO-TOYeUHBIM pU(TOM Bpaiiisg nim B BUje 3IEKTPOHHOTO JOKYMEHTA, IOCTYITHOTO C T0-
MOIIBIO KOMITBIOTEPA CO CIIEIHATH3UPOBAHHBIM MPOTPAMMHBIM 00€CTIEYeHHEM ISl CIETIBIX, 00
3aYMTHIBAIOTCS aCCUCTEHTOM; MUCHMEHHBIC 3aJlaHHs BBITIOJIHIIOTCA Ha Oymare penbedHO-Toued-
HBIM 1pupTOM bpailis nim Ha KOMIOBIOTEPE CO CHENUATN3UPOBAHHBIM IPOrPaMMHBIM OOecreye-
HUEM JJIS CIICTIBIX JTMOO0 HAIMKTOBBIBAIOTCS ACCUCTEHTY; O0YYarOIIUMCSI JUIS BBITTOJIHEHHS 33 JaHUS
IpU HEOOXOMMOCTH TPEIOCTABISACTCS KOMILIEKT MMChbMEHHBIX NPHHAIICKHOCTEH 1 Oymara Juis
MUChbMa penbepHO-TOYCUHBIM Ipu(TOM bpaiing, KoMmmproTep O Clenualn3upOBaHHBIM IIPO-
rpaMMHBIM 00€CIICYCHUEM JIJIS CIICTIBIX;
-IJ1s CIa00BUIAIIMX: 00ECTIEUNBACTCS MHANBUyaIbHOE paBHOMEpHOE ocBeleHrue He meHee 300
JIFOKC; 00yYaromMMCs TS BBITTOJTHEHUS 3aaHus TPH HEOOXOANMOCTH NPEIOCTABIISACTCS YBEINYHU-
BAalOIIE€ YCTPOWCTBO; BO3MOXKHO TaK)K€ HCIOJIb30BaHUE COOCTBEHHBIX YBEIMYHMBAIOLINX
YCTPOICTB; 3aJlaHMsl U1 BBINOJIHEHUS 3a1laHUH 0POPMIISIOTCS YBEIMYEHHBIM HIPUPTOM;
2)U1s MTHBAJIMAOB U JIUII C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 370POBBS
IO CIIyXY:
-JUTSI TITYXHX U CITa00CIBIIIANINX . 00€CTIeunBaeTCs HAJTMYUE 3BYKOYCHIIMBAIOIIEH armapaTyphl KO-
JIEKTUBHOT'O MOJIb30BAHUS, P HEOOXOIUMOCTH 00YJarOIMMCsI MPEI0CTABISAETCS 3BYKOYCHUIINBA-
IolIasi anmaparypa MHIUBHIYaJbHOTO MOJB30BAHUS, MPEIOCTABISIFOTCS YCIYTH CYPIOTEepPEeBOI-
YHKa;
-JUTSL CIIETIOTITYXUX JIOITYCKAETCsl TPUCYTCTBHE aCCUCTEHTa, OKa3hIBAIOIIETO YCIYTH TH(IOCYpHO-
nepeBourKa (IOMUMO TpeOOBaHUH, BBIMOIHAEMBIX COOTBETCTBEHHO IS CIIEMBIX U TIYXHX);
1)auist TUIL ¢ TSDKENTBIMEA HAPYIICHUSIMU PEUH, TIIYXUX, CIA00CIBIIAIINX JIEKIIUUA U CEMUHAPHI, TIPO-
BOJIUMBIE B YCTHOHM (popMe, IPOBOJATCS B TUCbMEHHOM (opMe;
2)UTst MHBAJIUAOB | JIUII C OTPaHHYEHHBIMH BO3MOKHOCTSIMU 3710POBBS,
MMEIOIIMX HapyIIeHUs] OOPHO-/IBUraTeIbHOIO armapara:
-JUTSI JTAIT C HAPYIISHUSIMA OTTOPHO-ABUTaTEIIFHOTO alllapara, HapyIeHUsIMA JIBUTaTEeIbHBIX (PyHK-
U BEpXHUX KOHEYHOCTEH WJIM OTCYTCTBHEM BEPXHMX KOHEUHOCTEH: MUChbMEHHBIEC 3aJ[aHUs BbI-
MOJTHSIIOTCSI Ha KOMITBIOTEPE CO CIIEIUATN3UPOBAHHBIM IIPOTPAMMHBIM 00ECTICYCHHEM WIIN Ha/IAK-
TOBBIBAIOTCSI ACCUCTEHTY; BBINOJIHEHHE 33JaHUM (TECTOB, KOHTPOJIbHBIX padoT), MPOBOJUMBIE B
MMCbMEHHON (hopme, TPOBOAATCA B YCTHOM hopMe IMyTeM orpoca, 6ece/ bl ¢ 00ydaromuMCs.
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9.Y4eb6HO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecnieyeHHe TUCIMILTHHBI
9.1. IlepeyeHb OCHOBHOI Y4eOHOM JIUTEPATYpPbI

1. Jlauko II. E., IToroB A. I'., KoxxeBaukoBa T. . Beicirast matemaTuka B ypakHEHUsIX W 3a-
nmavax. Y.1, Y.2. -M.: Briciias mkona, 2013.

2. I'mypman B. E. Teopus BeposiTHOCTEH M MaTeMaTH4ecKas cTaTuCcTUka.—M.: Beiciias  1kona,
2013. (6bubnmoTtexa kadeapor)

3. IMucemennsiid [. T. KoncnekT nexuwmii mo Beiciield maremaruke. [lomnbiit kype. — M.:  Bepiciiast
mkona, 2013.(6ubnnorexa kadenpor)

4, CannoB A. A. KpaTkuii Kypc BbICIIEH MaTeMaTUKH, TOM. 1, Tom 2. — I'po3Hsrii, 2016, 2019. (6ub-
muoteka [THTY)

5. Kpemep H.III. Teopust BeposiTHOCTEH 1 MaTemaTH4eckas ctatuctuka.- M.: KOHUTHU 2007.

6. Aoaynxamunos C. C., AcxaboB C. H., berunrupues M. A., Cumonenko P. A. Kpatkwuii kypc
TEOPUHU BEPOATHOCTEH U MAaTEeMAaTUYECKOI CTaTUCTUKU: TEOPUS, IPUMEPDI, TUTIOBbIE

pacuétel. YueOHOe mocoOue AJisi CTYyJSCHTOB TEXHHYECKHX BYy30B. —PoctoB-Ha-/lony: OO0
«/namazon», 2001 (6ubsmorexka [THTY)

7. BaraeBa M. T. CO0opHHK 33124 TI0 TMHEHHON ¥ BEKTOPHOM anredpe U aHATUTUIECKON
remerpun.— ['posubiit, UIII I'THHU, 2007.(6ubmuorexa I[THTY)

8. J[amaera JI. I11., Cocitam6ekona JI. C. Coopuuk 3anad. uddepeHnnanpabie ypaBHeHUS.— po3-
weii, WUIIL T'THU, 2010. (6ubnuorexa [THTY)

9. CaunoB A. A. KparHble, KpHBOJIMHEHHBIE M IOBEPXHOCTHBIE HHTETPAJIBl. Y4eOHOe mocodue mo
uzyuenuto pasnena. — ['posunsriii, UIIL I'THH, 2010. (6ubanoreka [THTY)

10. CanpnoB A. A. Beicias matematuka. YucnoBble U GyHKIMOHATIBHBIE PSABL. Y4eOHO-MEeTOInYe-
CKOe 1mocodue 1o u3ydeHuto paszaena. — 'posusiit, UTII] TTHTY, 2013.(6ubmuorexka [ THTY)

11. T'agaes A.M. JluddepennuansHoe ucunucieHne QyHKIUA OMHOW NepeMeHHOW. — ['pO3HBIiA,
UIIL IT'THHA, 2009. (bubaunorexa [THTY)

12. T'ayaes A.M. UnTerpanpHoe ucuucieHne (GpyHKum oxHoM nepemeHHoW. — ['posnsrii, UIIL]
I'THH, 2009. (6ubnmorexka [THTY)

13. MaromaeBa M.A., Ucaesa JI.M. [IpakTuky™m 10 BBICIICH MaTeMaTHKe, 9acTh 1,2,3. —

I'po3usiii, 2019.(6ubmuotexa ITHTY)
9.2. MeToanyeckue yKa3aHus JJisl 00yYAOIIMXCS M0 OCBOCHHI THCIHUTIIHHBI
(npuiioxenne)
10. MaTepuajibHO-TEXHHYECKOE O0ecTiedeHue JUCIUTIIUHBI

3a kadeapoit 3akperuieHsl: JekiuonHas ayauropus Ne 1-08, ocHaménnas TabauiamMu 1 4yepre-

xamu; aynuropun Ne 2-08, No 2-29, No 2-31, No 2-33, Ne 2-35, Ne 2-39, nnst mpoBeeHHsI TPAKTUYECKIX
3aHSTHI 1 ay/. Ne 2-12 — 17151 HCITOJTB30BaHUS B KA4eCTBE KOMITBIOTEPHOTO KJlacca. B 3Tom kitacce ycra-
HOBJICHBI 15 KOMITBIOTEPOB, KOTOPBIE UCTIONB3YIOTCS TSl CAMOCTOATEIBHOM pabOThl CTYAEHTOB C HC-
MOJIb30BaHWEM OOYYaIOIIUX MPOTPaMM, COCTABIICHHBIX IPEIOJAaBaTeIsIMu Kadeaphl; 37ech Ke BO3-

MO’KHO MCIIOJIb30BaHUE KOHTPOJIUPYIOLIMX IPOrpaMM il IpUEMa 3a4€TOB U DK3aMEHOB.
11. lonostHeHHs1 ¥ U3MEHEHHUsI B pa0oydell mporpaMMe Ha y4eOHbIN 1o

Z[OHOJ'IHCHI/IH 1 U3BMCHCHUA B pa60qe171 mporpaMme BHOCATCS CKETroOAHO IICPEa HAYaJIOM HOBOT'O

yuebHoro rojia o ¢opme. Mi3mMeHnenus: 101KHBI 0QOPMIIATHCS JOKYMEHTAIBHO U BHOCSITCSI BO BCE

YUYTCHHBIC 3K3CMILIIAPBI.
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INPUJIO)KEHHUE

MeTtoanyecKue yKa3aHusi 10 0CBOCHHIO THCHHUIIIMHBI
«MaTtemaTuka

1. Metoauueckue yKa3aHus 1Jisi 00y4alUMXcsl MO NJAHUPOBAHMIO M OPraHM3alUM Bpe-
MEeHH, He00XO0AMMOro /ISl OCBOCHHUSI JMCIUIINHBI.

W3yuenne pekoMeH1yeTCsl HauaTh ¢ O3HAKOMIICHUS ¢ pabovel MporpaMMoii JUCIUIUIMHBL, €€ CTPYKTY-
poii U copep)kaHueM pa3esoB (Moaynel), poHI0M OLEHOUYHBIX CPEICTB, O3HAKOMUTHCS ¢ yUeOHO-Me-
TOJMYECKUM U MH(OPMAILIIOHHBIM 00ECIIEYEHNEM UCLUIIINHBI.

JucuuiuimHa «MaTeMaTuka» COCTOUT U3 7 CBSA3aHHBIX MEKIY COOO0I0 TEM, 00ECTIEYMBAIOIIUX TTOCIIE0-
BaTeJIbHOE U3yYEHHE MaTepuaa.

OOyuenue 1Mo qucHUIUIMHE «MaTeMaTHKay OCYIIECTBIAETCS B CIenyomuX Gopmax:

1. AynutopHble 3aHATHS (JICKLIIUH, IPAKTHYECKHUE).

2. CamocrosiTenbHast paboTa cTyfeHTa (MOArOTOBKA K JICKIUSIM, TIPAKTUYECKUM 3aHITHSIM, pede-
pataM ¥ UHBIM (hopMaM NMUCbMEHHBIX Pa0OT, MHIUBHUyaIbHAsl KOHCYJIBTALUS C IPENOIaBaTeIeM).

3. MHrepakTuBHBIE (HOPMBI IPOBEICHUS 3aHATUHN (JIEKIHSI-TUCKYCCHsI, TPYIIIIOBOE peIIeHUe Keiica
u ap. Gopmei).

VY4eOHbIil MaTepuan CTPyKTypHUPOBAH U M3YYEHUE TUCIHILIMHBI TPOU3BOJUTCA B TEMATUYECKON
nociuenoBaTenbHOCTH. KaxkaoMy MpakTHUECKOMY 3aHATHIO U CAMOCTOSATEIIbHOMY U3yUEHHIO MaTepHrasa
IpeUIeCTBYET JIEKLUA 10 JaHHOH Teme. O0ydaromuecs caMOCTOSITEIbHO IPOBOAST MIPEIBAPUTEIIbHYIO
MOJIrOTOBKY K 3aHSTHIO, IPUHUMAIOT aKTUBHOE M TBOPUYECKOE YUacCTHE B OOCYKJIEHUH TEOPETHUECKUX
BOITPOCOB, pa30ope MpOOJIEMHBIX CUTYaAllU U TIOUCKOB MyTeH UX penieHus. Muorue npoOaemsl, u3yda-
eMble B Kypce, HOCAT AUCKYCCHOHHBIHM XapakTep, 4To MpeaIoaraeT MHTepakTUBHbIM XapakTep MpoBe-
JICHUS 3aHSATHIA HAa KOHKPETHBIX MpUMepax.

Onucanue nocneaoBaTeIbHOCTH 1€HCTBUN 00y4aromerocs:

[Tpu n3yueHnn Kypca cieayeT BHUMATEIBHO CIyIIaTh U KOHCIIEKTUPOBATh MaTepUall, U3jarae-
MBIH Ha ayAUTOPHBIX 3aHATUAX. I €ro MOHMMAaHUs U KaUeCTBEHHOI'0 YCBOCHUS PEKOMEH/1yeTCs Clie-
JYIOLAast MOCJIEI0BATENBbHOCTD ICUCTBUI:

1. Tlocne okoHUaHUsS Yy4e€OHBIX 3aHATUH JUIS 3aKpEIUIEHUs] MaTepuana NpoCMOTPeTh U 00yMaTh
TEKCT JICKLIUH, TPOCIYILIAHHOM Cero/IHs, pa3o0paTh paccMoTpenHbie mpumeps! (10 - 15 munyT).

2. Ilpu moJroTOBKE K JIEKIMH CIAEAYIOIIEro JHS HOBTOPUTH TEKCT MPEAbIAYILEH JeKIUH, T0yMaTh
0 TOM, Kakasi MoXeT ObITh cieaytomias rema (10 - 15 Mmunyr).

3. B reuenue Henenu BeIOpaTh BpeMs 71 paboThI ¢ auTeparypoii B oubnuoreke (1o 1 gacy).

4. Tlpy mOATrOTOBKE K MPAKTHYECKOMY 3aHITHIO IIOBTOPUTH OCHOBHBIE TIOHSTHS 110 TEME, H3yIHTh
npuMepsbl. Perias KOHKPETHYIO CUTYallUIO, - IPEIBAPUTEIBHO MOHATh, KAKOH TEOPETUYECKUI MaTepual
HY)XHO MCIIOJIb30BaTh. HaMeTuTh miian penienns, monpodoBaTh Ha €ro0 OCHOBE PEIIHTh | - 2 mpakThye-
CKHE CUTYaIUH.

2. MeToauyeckue yKa3aHusi no paéore o0y4aroumuxcsi BO BpeMsl IpoBeeHu sl
JeKIuH.

Jlexiuu JaroT 00y4aromMCs CHCTEMATH3UPOBAHHbIE 3HAHUS 110 TUCITUILINHE, KOHIEHTPUPYIOT X
BHUMAHHUC HA HaI/I6OJ'[ee CJIOKHBIX U BAXKHBIX BOHpOC&X. .HCKIII/II/I 06I)I‘IHO n3J1arar0TcCsia B TpaI[I/IIII/IOHHOM
WM B IPOOIeMHOM cTuiie. [ CTyAeHTOB B OOJBIIMHCTBE clydaeB B mpoOieMHoM ctuiie. [Ipobnem-
HBIH CTHUJIb ITO3BOJIACT CTI/IMy.]'[I/IpOBaTB aKTI/IBHyIO HOSH&B&T@J’ILHYIO OCATCIIBHOCTD o6yqafonmx051 n ux
WHTEpPEC K AUCHUILTHHE, (POPMHUPOBATH TBOPUECKOE MBIILIICHUE, TPUOETaTh K MPOTUBOIIOCTABICHUSM U
CpaBHEHHUSM, JieJIaTh 0000111eHNs, aKTHBU3HPOBATh BHUMaHUE O0y4YaIOUIMXCs TyTeM IMOCTaHOBKH IPO-
OJIEMHBIX BOTPOCOB, TOOMIPSATH AUCKYCCHIO.

Bo Bpems IEKIIMOHHBIX 3aHATUNA PEKOMEHIYETCS BECTH KOHCIIEKTUPOBaHUE y4eOHOro MaTepuana,
oOpariaTe BHUMaHue Ha (POPMYITHPOBKH U KaTETOPUH, PACKPBIBAIOIINE CYTh TOTO WU WHOTO SIBJICHUS,
NN HpOHeCCOB, BBIBOJbBI 1 HpaKTI/I'-IeCKI/Ie peKOMeHJIaHI/II/I.

KoHcrnekT nexiuu mydiie moapasieisaTh Ha MyHKTHI, COOTI0Aast KPaCHYIO0 CTPOKY. DTOMY B 0O0IIb-
II0M cTeTeHu OyayT CroCOOCTBOBATH BOMPOCHI IJIaHA JICKIIUH, TIPEJIOKEHHBIE penoaaBaTesiM. Cre-
nyeT o0OpaiiaTe BHUMaHNE Ha aKIIEHTHI, BEIBOJIBI, KOTOPHIE JENaeT MpernoiaBareib, OTMedas Hanbomee
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Ba)KHbIE MOMEHTHI B JIEKIIMOHHOM MaTepHajie 3aMEYaHHUSIMH «Ba)KHO», «XOPOIIO 3aIOMHUTH» U T.II.
MO3HO AenaTh 3TO ¥ C TOMOIIBIO PA3HOIBETHBIX MAPKEPOB I PYUEK, TOJUCPKHUBAsI TEPMUHBI U OTIpe-
JIeJICHUS.

[enecooOpa3Ho pa3zpaboTaTh COOCTBEHHYIO CUCTEMY COKpaIIeHH, ab0peBraTyp U cuMBOIOB. OJ1-
HAKO IMpH JalbHele padoTe ¢ KOHCIEKTOM CHUMBOJIBI JIYYIlle 3aMEHUTh OOBIYHBIMH CJIOBaMU JUJIS
OBICTPOTO 3PUTEIHHOTO BOCHIPUATHUS TEKCTA.

PaGotas Haj KOHCIIEKTOM JIEKIUH, HEOOXOAMMO HUCIIOJIb30BATh JUTEPATYPY, KOTOPYIO PEKOMEHI0-
BaJl IpernoiaBaTelib. IMEHHO Takasi cepbe3Hast, KpOnoTiIuBas padoTa C JEKIIMOHHBIM MaTEPUAIIOM I103-
BOJIUT TNIyOOKO OBJIa/IETh TEOPETHUYECKUM MaTEPHATIOM.

Temartuka nexuuii faercsa B paboudeid mporpaMMe AUCIUILTAHBL.

3. MeToauyeckue yka3aHusi 00y4aomumMcsi 0 NOAr0TOBKE K MPAKTHYECKHUM 3aHATHSIM.

Ha npakTruueckux 3aHSATHUAX MPUBETCTBYETCS aKTUBHOE y4acTHE B 0OCYKJIEHUU KOHKPETHBIX CH-
Tyalui, ClIOCOOHOCTh Ha OCHOBE MOJYYEHHBIX 3HAHMWA HaXoAWTh Hanboiee 3(h(eKTUBHBIC pereHus
MIOCTaBJICHHBIX TPOOJIEM, YMETh HaXOIUTh MOJIE3HbIN TONOJHUTENBbHBIN MaTepHrall 0 TEMAaTUKE CEMU-
HApPCKUX 3aHATUU.

CryneHTy peKOMEeHAyeTCsl CIeAyIoas cxeMa MOArOTOBKU K MPAKTUYECKOMY 3aHSATHIO:

1. O3nakomieHHE C TIJIAHOM MPAKTUYECKOTO 3aHATHSA, KOTOPBIA OTpakaeT COJAEp:KaHHE MPEeJJIo-
JKEHHOH TEMBI,

2. IIpopaboTaTh KOHCIIEKT JICKITUH;

3. IIpounTaTth OCHOBHYIO JIUTEPATYPY.

B nporiecce moAroToBKYM K MPaKTHYECKUM 3aHITHSAM, HEOOXOAUMO 00paTuTh 0c000€ BHUMAHUE HA
CaMOCTOSITENIbHOE M3yYEHUE PEKOMEHJI0BAaHHOM nuTeparyphl. [Ipu Bceil MOMHOTE KOHCIIEKTUPOBAHHUS
JICKIIMH B HEH HEBO3MOKHO M3JIOKHUTH BECh MaTepHall U3-3a JIMMUTA ayIUTOPHBIX YacoB. [losTomy ca-
MOCTOsITeNbHAs paboTa ¢ yueOHUKaMu, y4eOHBIMU MOCOOUAMHU, HAYYHOMU, CIIPABOYHOM JINTEPATypOH,
MaTepHaaMH EPUOINIECKUX n3aHuii U HTepHeTa siBisiercst Hanbosee 2P PeKTHBHBIM METOOM T10-
JTy4eHUS TOMOJHUTENbHBIX 3HaHUH, TO3BOJISET 3HAYUTEIHLHO aKTUBU3UPOBATH MPOIIECC OBIAICHUS HH-
dopmanmeii, ciocodbcTByeT Oosiee rTy0OKOMY YCBOGHHUIO M3y4aeMOro MaTtepuana, popMupyeT y cTy-
JICHTOB OTHOIIIEHHUE KOHKPETHOI npobieme. Bce HOBBIE MOHATHS 110 H3y4aeMoil TeMe He0OXOIUMO BbI-
YUUTh HaW3YCTh W BHECTH B TJIOCCAPHIA, KOTOPBIA 11€1ecO00pa3HO BECTH C CaMOI0 Haydaia M3ydeHUs
Kypca;

4. OTBeTUTH HA BOMPOCHI IIaHA TPAKTUIECKOTO 3aHITHUS;

5. BEIMOTHUTH ToMalllHee 3aJaHue;

6. IIpopaboTaTh TeCTOBBIE 3a/IaHUS U 33]1a4H;

7. Ilpu 3arpyaHeHusIX chopMyIHpOBaTh BOMPOCHI K MPENO1aBaTeNIo.

Pesynbrat Takoii paboThI JOKEH MPOSBUTHCS B CITIOCOOHOCTH CTYIEHTa CBOOOIHO OTBETUTH Ha TEOpe-
TUYECKUE BOIPOCHI MPAKTUKyMa, BHICTYNAaTh U y4acTBOBATh B KOJJIEKTUBHOM OOCYKJIEHUHU BOIIPOCOB
M3y4aeMOl TeMbI, IPABUIHHO BBITOIHATH MPAKTHYECKHUE 3aJJaHNs U HHBIEC 3aJJaHHsI, KOTOPbIE AIOTCS B
(oHJIe OLICHOUHBIX CPE/ICTB AUCLUIIIUHBI.

3. Meroanyeckne yKa3aHus 00y4armMCs 110 OPraHU3alUuA CAMOCTOATEIbHOI padoThl

[esb opranu3anuy caMoCTOATENBHOM padoThl o AucuuIuivHe «MareMaTukay - 310 yriyoue-
HUE U pacCHIMpeHHe 3HaHUH B 00J1aCTH MaTeMaTHKH,
(hopMHpOBaHME HABbIKA U MHTEPECA K CAMOCTOSATEIbHON TO3HABATENIbHOM J1eATEIbHOCTH.

CamocrosrenbHas paboTa 0OydYarOUIMXCS SIBJISETCS BaXXHEWIIMM BUIOM OCBOEHHUS COAEPIKaHUS
AUCHUILIWHBI, ITOATOTOBKHU K NPAKTHYECKHUM 3aHATHAM U K KOHTpOJ'IBHOfI pa60Te. CIO,Z[a K€ OTHOCATCA
U CaMOCTOSITENIbHOE YIIIyOJeHHOe M3ydyeHue TeM AuCUUIUIMHBEL. CamocTosATenbHas paboTa mpeacTas-
Js1eT co00M MOCTOSIHHO JIEHCTBYIOIIYIO CHCTEMY, OCHOBY 00Pa30BaTENIbHOTO MPOLEcca U HOCUT UCCIIe-
JIOBaTENIbCKUN XapaKTep, YTO MOCITYKUT B Oyayl[eM OCHOBaHMEM [l HANKMCAHUs BBITYCKHON KBaJlu-
¢buKannoHHON pabOThl, MPAKTUYECKOTO MPUMEHEHHS MOTYYEHHbIX 3HAHUMH.

Opranu3anus caMOCTOSATENbHOW pabOThl 00YYaIOIIUXCs OPUEHTUPYETCS Ha AKTUBHBIE METOMbI
OBJIAZICHUA 3HAHHUAMU, PAa3BUTUC TBOPUYCCKUX CHOCO6HOCT€I7I, nepexoa OT MOTOYHOI'o K MHAUBHU YA~
3UPOBaHHOMY OOYUEHHIO, C YyIETOM MOTPEOHOCTEN U BO3MOKHOCTEN JINYHOCTH.
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IIpaBunbHAs opraHu3alys CaMOCTOATENbHBIX Y4€OHBIX 3aHATUH, UX CUCTEMaTUYHOCTb, LIEJI€C000-
pasHoe MIaHUPOBaHKE pabovero BpeMEHH M03BOJISIET CTYICHTaM Pa3BUBATh YMEHUS M HAaBBIKH B YCBO-
CHMH M CUCTEMaTH3alluy MPUOOpeTaeMbIX 3HaHUH, 00ecIeunBaTh BHICOKHH YPOBEHb YCIIEBAEMOCTH B
nepuoJi 00y4eHus, OITYYUTh HABBIKU TOBBIIICHHUS TPOPECCHOHATHLHOTO YPOBHSI.

CamocrodrenbHas paboTa pealu3yercs:
-HETOCPEICTBEHHO B IIPOLIECCE AYAUTOPHBIX 3aHATHM - Ha JIGKIMSIX, IPAKTUYECKUX 3aHATHIX;
-B KOHTAKTe ¢ IpenojaBaTeaeM BHE paMOK paclyCaHus - Ha KOHCYJIbTAUAX 10 y4eOHbIM BOIPOCaM, B
XO07I€ TBOPYECKUX KOHTAKTOB, P JIMKBUIAINH 33/10JDKEHHOCTEH, P BBHITIOJTHEHUH HHIUBUIYaIbHBIX
3aJaHUN U T.1.
-B OubIMoTEeKE, I0Ma, Ha Kadeape NMPpH BHIIIOIHEHUH 00ydaronMMces y4eOHBIX M IPAKTUYECKHUX 3ajau.

Buast CPC u kputepuu o1ieHOK

(mo 6ambHO -peituHroBOM cucteme [ THTY, CPC onenuBaercs B 15 6amioB)

1. Temsbl caMOCTOATENBHOTO U3YUEHUS

2. 3agauM Ui CaMOCTOSATEIIBHOTO PELLICHUS

3. BapuaHT KOHTPOJIBHOI paboTHI

TeMmsl 17151 caMOCTOATENBHOM pabOTHI IPOIKCAaHBI B paboyei mporpaMme AMCUUIUIMHBL. D} deKTrB-
HBIM CPEJICTBOM OCYIIECTBIICHHS 00yUYarOIIUMCS CAMOCTOATEIBHOM PaOOTHI SBIISIETCS AIEKTPOHHAS UH-
(bopmanoHHO-00pa3zoBaTeIbHas cpella yHUBEPCUTETa, KOTopasi 00ecreurBaeT JOCTYI K y4eOHbIM I1J1a-
HaM, pabO4YMM MporpaMMaM JAUCHUIUIMH (MOIYJe), IPAKTHK, K U3JIaHHUSIM JIeKTPOHHBIX OMOIHOTEY-
HBIX CUCTEM.
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