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1. Meau u 3a1a4u TUCHUILINHBI

Lenpto mpemogaBaHus AUCHHMILTMHBI  «MaTemMaThkay  SBISETCS: pPa3BUTHE  HABBIKOB
MaTeMaTHYEeCKOTO MBIIUICHHS, HAaBBIKOB HCIOJB30BAHUS MAaTeMaTHUYECKMX METOJO0B U OCHOB
MAaTeMaTH4YEeCKOTr0 MOJICIMPOBAHUS B PEUICHWH KOHKPETHBIX 3aJa4; BOCIIUTAHUE MaTeMaTHYECKOM
KYJIBTYPBI 00y4aronierocsi, KOTOpoe BKIIIOUAET B ce0sl: MOHUMaHUE HEOOXOUMOCTH MaTeMaTHUECKOM
COCTaBIISIONICH B OOMIEH MOATOTOBKE, BBHIPAOOTKY IMPEICTABICHUS O POJH M MECTe MAaTEMAaTUKU B
COBPEMEHHOM IMBUJIM3AIMM U B MHUPOBOM KYJIbType, YMEHHUE JIOTUYECKH MBICIUTh, ONEPUPOBATH
aOCTpPaKTHBIMH OOBEKTAMH W KOPPEKTHO HCIOJIH30BATh MATEMATHUYCCKUE MOHSATHS W CHMBOJIBI IS
BBIPKEHUS KOJIMYSCTBECHHBIX U KAYECTBEHHBIX OTHOIIICHUIA.

3agayaMu  M3y4yeHUS  JUCHMIUIMHBI  SIBIISIOTCS:  OOY4YEHHE  CTYJACHTOB  OCHOBHBIM
MAaTeMaTH4YE€CKUM METO/IaM, 03HAKOMJICHHE CTYACHTOB C PA3JIMYHBIMH MPUIIOKEHUSIMU 3TUX METOJIOB
K pEIIEHUI0 MPAKTUUYECKUX 3a/lad C YIIOPOM Ha T€ pa3Jiesibl MAaTEeMAaTUKH, KOTOPhIE B COOTBETCTBUH C
y4eOHBIMHU TJTAHAMU UMEIOT TIEPBOCTETICHHOE 3HAUYEHUE TSI TIOJITOTOBKH CIIEIIUATIMCTOB.

2. Mecto qucuunjuHbl B cTpykType OIl

MareMaTrka OTHOCHUTCS K UKy OOIIMX MaTeMAaTUYECKUX U €CTECTBEHHOHAYUHBIX TUCIUTLINH.
OcHOBOMt OCBOEHHUSI JTaHHOW y4eOHOW JUCHUIUIMHBI SIBISETCS INKOJBHBIM Kype MaTeMaTHKH.
DOneMeHTbl HEKOTOPBIX pa3/eloB MaTeMaTWKH, HW3y4aeMbIX B By3e (JMHeWHas anreopa,
muddepeHnaTbHOe U UHTETPATIbHOE HMCUMCICHUS (YHKIUU OJHOW TEPEeMEHHOW, aHAIMTHYeCKas
TEOMETPHSI), 3AJI0KEHBI B IIIKOJIBHOM Kypc€ MaTEMAaTHKH; 3HAHUE ATUX DJIEMEHTOB 0053aTelIbHO Kak
JUTsl YyTIyONEHHOTO M3YYCHMsI YKA3aHHBIX pa3/iesIoB MaTEMaTHKHU B BYy3€, TaK W JIJIT OCBOCHHUS TaKUX
pasnenoB, U3y4yeHHUE KOTOPHIX MPETYCMOTPEHO TOJBKO B BBICIICH MaTeMatuke (muddepeHnnansHoe
ucurciieHue (YHKIUH HECKOJBKUX TepeMeHHBIX, auddepeHnanbaple YpaBHCHUS, YHCIOBBIE U
(YHKIIMOHATBHBIC  PSJIbI, BBIUMCICHHE YHCIOBBIX  XapaKTEPHUCTUK  CIIYYalHBIX  BEJIHMYMH,
WCIIOJIb30BAHNE MATEMAaTHUECKIX METOIOB 0OPAOOTKH CTATUCTUYECKUX JTAHHBIX U JPYTHE).

B cBoio ouepenp, naHHAs AWCUUIUIMHA, TOMHMMO CAaMOCTOSITEIBHOTO 3HA4YCHHs, SIBIISETCS
MPEIIECTBYIOMEH Ul CIEAYIOIUX EeCTeCTBEHHOHAYyYHBIX U 00IIenpodeccHOHaNbHBIX YYEOHBIX
TUCHMIUIMH, TPEIyCMOTPEHHBIX B yueOHbIX 1utaHax: ®Ousuka, Mexanuka, MaTtemaTuueckoe
MojienupoBanue, Teopust monsi, Teopus QyHKIMH KOMIIEKCHBIX TEpeMeHHBIX, OneparmoHHOe
HCYHCIICHUE.

3. TpeGoBaHus K YPOBHIO OCBOEHUS THCIHIINHBI

BoInmyckHHUK IporpaMMbl  JIOJDKEH 00J1a/1aTh CIEIYIOIIUMU KOMREmeHUUAMU:

- CITIOCOOHOCTHIO K a0CTPaKTHOMY MBIILICHHIO, aHanu3y, cuaTe3y (OK - 1);

- CITIOCOOHOCTHIO K camopeanu3anuu u camooopaszosanuio (OK - 7);

-COCOOHOCTHIO MPOBOJIUTH MAaTEMaTUYECKOE MOJIECIMPOBAHUE IMPOLIECCOB U OOBEKTOB Ha Oasze
CTaH/IapTHBIX [TAKETOB aBTOMATU3UPOBAHHOTO MPOeKTUpoBanus u ucciaenoanuit (ITK-15).

B pe3ysabTaTe 0CBOeHMS TUCHUILUINHBI CTY/IEHT 10JI2KeH
3HATh:
- OCHOBHBIEC TOHITHUS U METOJbI JHMHEHHOUN anreOpbl, aHAIUTUYECKOW IeOMETPUHU, MAaTEMAaTHUECKOTO
aHanu3a, nuddepeHInanbHbIX ypaBHEHUN, TEOPHH BEPOSTHOCTEH M MaTeMaTHYeCKON CTaTHUCTHUKH
(OK-1, OK-7);
yMeThb:
-IPUMEHATh MAaTEeMaTUYECKUE METOJbI W BBIUMCIUTEIbHYIO TEXHHUKY JUIS PEIICHUS THUIIOBBIX
npodecCHOHATBHBIX 3a/1a4; MOJIb30BaThCs Tabaunamu u cripaBounnkamu (OK-1,0K-7, TIK-15);
BJIA/IETh:
-METOJaMH [TOCTPOEHUS MaTeEMATHYECKUX MOJIENIEH IpH perieHnu pousBoacTBeHHbix 3a1au (OK-7, ITK-15).



4. O0beM IMCUUIIIMHBI M BUABI y4e0HOH padoThl

Tabmunal
Bcero u./3.e. Cemectpbl
Bup yueonoii padotbl 020 300

(0]0]0) 300 1 2 3 4 1 2 3 4
AYUTOPHbIE JaNSITHS 316/88 | 68/19 | 2:04 | 202 | 202 | 202 | &9 | 808 | 808 | 606
(Bcero) 16
B tom umncie:
Jlexumn 140 30 36 34 36 34 8 8 8 6
[paktuueckue 3anstus (I13) 176 38 72 34 36 34 16 8 8 6
Camocrostenbnan pabora | »5q/7 5 | 5og/141 | 72 76 72 76 156 | 128 128 96
(Bcero)
B tom umcie:
BrmmonHeHre TMChbMEHHOM 65 18 17 18 17
CP
IToaroroska x KP 1o
pyOeXHOHN aTTecTanuu 32 18 8,5 9 8,5
M3ydeHue BOompocos,
BBIHECEHHBIX Ha 47 326 8 8 8 8 104 84 84 54
CaMOCTOSTEIBbHYIO PadoTy
Honroroska K 44 38 29 18 42 26 8 8 8 6
MPAKTUIECKUM 3aHSATHIM
IoaroroBka K 3K3aMeHy 72 144 9 8,5 9 8,5 36 36 36 36
OO0 as Tpy10eMKOCTh 576/16 | 576/16 180/5 | 132/3,7 | 132/3,7 | 132/3.7 | 180/5 | 132/3,7 | 132/3,7 | 132/3,7

DK3aM€ | DK3aMe | dK3aMme | JK3aMe | JK3aM | JK3aMe | OJK3aMe | JK3ame

Bua oryernHocTu i i i i ol ; ; H

IIpumeuanue. B pacuérax npuHATHI CIEIYIONINE 3aTPAThl BPEMEHU CTYJCHTA: Ha BBINIOJIHEHUE JOMAIIHUX 3ajaHuid — 0,25 1
Ha | 4 ayIUTOPHBIX MPAKTUYECKUX 3aHATHI; HA MOJArOTOBKY K 3k3ameHaMm — 0,25 4 Ha 1 4 nekumii;
Ha TIOJITOTOBKY K KOHTPOJILHOM paboTe Mpu MpoBeIeHUH PyOeKHOM aTTecTanuu — 4 yaca



5. Conepxanue y4eOHOM AU CHUNTIHHBI

5.1. Paszaennl TUCHUNIMHBLI U BUABI 3aHATHI

Tabnuna 2
Ipakr.
Ne HaunmeHnoBaHue pasgesa Jlekuun 3aH. Bcero
/1 JTUCIHUIIINHEI 4y/3.e. 4y/3.e. 4y/3.e.
1cemecTp
Bcero 36/1 72/2 108/3
1 | Jluneiinas u BeKTOopHas anredpa 16 32 48
2 | AHanuTHYecKasi TeOMETPHs 10 20 30
3 | BBenenue B MaTeMaTHUYECKHIA aHAIIN3 10 20 30
2cemecTp
Bceero 34/0,94 34/0,94 68/1,88
4 }lnq)q)epeHuHaJinoe HCTHCIICHHE 14 14 8
(GYHKIIMU OJTHOW TIEpEMEHHOM
5 I/IHTGEpaJ'IBHOG nCUnCIeHIe byHKINN 20 20 40
OJTHOW TIEpEMEHHOI
3 cemecTtp
Bcero 36/1 36/1 7212
QDYHKIIMN HECKOJIbKUX ITEPEMEHHBIX 4 4 8
7 | Auddepennmanbable ypaBHEHHS 20 20 40
8 | Psaabl 12 12 24
4 cemecTp
Bcero 34/0,94 34/0,94 68/1,88
9 KparHsle, KpHBOJIIMHEWHBIC U 18 18 36
MOBEPXHOCTHBIE HHTETPAJIBI
10 OcHOBBI TEOPHH BEPOATHOCTEH 1 16 16 39
MaTeMaTH4eCKOH CTaTHCTHKH
Hroro 140/3,89 | 176/4,89 | 316/8,78




5.2. JIeKIIMOHHbIE 3aHATHS

Tabmuma 3

n/n

HaumenoBanune
IUTAKTUIECKOU
eAMHUIBI (pa3jien)

Coneprkanue pa3zesion

1 ce MmecT P

Jluneitnasa u
BEKTOpHas anredpa

Onpenenureny BTOPOTO U TPEThEro MOPSIKOB M UX
cBoiicta. [lonstue 06 onpenenurene N-ro nopsaka. CucremMsl
JMHEWHBIX YpaBHEHUN U uX uccienoBanue. Meron Kpamepa u
Meron [aycca pemieHus cucteM. MaTpuubl U ACUCTBHUS Hal
HumMu. OOpartHas Marpuna. MaTpuyHblii crnoco0 perieHus
CUCTEM JIMHEWHBIX YypaBHEHHU. JleKapTOBBI INPSAMOYTOJIbHBIE
KOOPJIMHATBl Ha IUIOCKOCTH M B IPOCTPAaHCTBE. BEKTOpHI.
HeiictBuss  Haxg  Bekropamu. CKaylspHOE, BEKTOPHOE H
CMEIIAHHOE IPOU3BEIECHUS BEKTOPOB.

AHanutudeckas
reoMeTpust

Paznuunble ypaBHEHMs MpsAMOM Ha IUIOCKOCTH. Touka
MEePECEUYCHHsS] JIBYX TMPSMBIX, YrOJd MEXIy IBYMS TPSIMBIMH.
Kpussie BTOpOro mopsiaka: OKpPYXKHOCTh, DJUIMIIC, TUMEPOOIa,
napabosa. YpaBHEHHUE MJIOCKOCTH, IPOXOIAIIECH Yepe3 TaHHYI0
TOYKY MEPIECHIUKYIISIPHO TaHHOMY BekTOopy. OO0I1ee ypaBHEHHE
IUIOCKOCTH. YpaBHEHHE TUIOCKOCTH B OTpe3Kax. PaccTtosHue ot
TOYKH JIO0 TUJIOCKOCTU. YTOJ MEXAY IUIOCKOCTSMHU. Y CIIOBUS
NapaJyIeIbHOCTH U NEPIEHAUKYIAPHOCTH IockocTell. [Ipsamas
B npocTtpaHcTBe. KaHOHMYeckMe M mapaMeTpuyecKue
YpaBHEHUS NMPSMOW B NMPOCTPAHCTBE. YTOJ MEXKIY MPSMBIMU B
IIPOCTPAHCTBE. VYcenosus MapajyIeIbHOCTH "
MEPIECHAUKYJISIPHOCTH  MPSIMOM W IJIOCKOCTH.  Touka
NepeCeUeHUs MPAMONU U IIJIOCKOCTH. [losepxnocmu eépawjernus.
Lununopuyeckue u rounuyeckue nogepxnocmu. Illosepxnocmu
8Mop0o20 NopsoKa.

Bsenenne
B MaTeMaTHYECKHUH
a”HaIu3

Mmuoowcecmeso OelicmeumenbHblx yucer. YHucnosvie
npomedxcymku. Mooynv uucna. Ilonamue ¢hyukyuu. Obracmo
onpeodenenus u ooracmo sHavenuti pyuxyuu. Cnocodwl 3a0anus
@ynkyuu. OcHosHbie d1emeHmapHbvle QYHKYUU U UX epaghuxu.

[lpenen ¢yHKIMM B TOYKE HM Ha OECKOHEYHOCTH.
beckoneuno wmanbie QyHKiuu. OrpaHudeHHbIE (YHKIIHH.
beckoneuno Oomnpime (YHKIUHM U UX CBA3b C OECKOHEYHO
ManbiMd  QyHKIUsAMUA. OCHOBHBIE TEOpEMbl O IMpejaerax.

0
PackpriTie HeompeneneHHocTed Buaa: —, —. llepBbli u
o0

BTOpPOIl 3ameuaTenbHble Tpenenbl. HempepbIBHOCTh (YHKIINU.
Touku pa3psiBa u ux knaccupukanus. CBoiCTBa HEMIPEPHIBHBIX
(GyHKIMIA: OTrpaHUYEHHOCTh, CYIIECTBOBAHHWE HAMOOJBIIETO U
HAaWMEHBIIIETO 3HAYEHUM, CYIIECTBOBAHUE IIPOMEKYTOUYHBIX
3HAYCHUM.

KommnekcHpie umcna: ompeneneHue, anreOpanyeckas 3amuch
qucen u apupMeTHIECKIe JICHCTBUS Haj HUMH;
TPUTOHOMETpHYECKass M  TOKa3arenbHas  (OpPMBI  3alluCH;
BO3BEJICHUE B CTENEHb KOMIUIEKCHBIX YMCENl; U3BJICUEHUE KOPHS
N-it creneHw.




2-ii c e M e CT P

HuddepenunanpHoe
WCYHCIICHUE PYHKITHH
OJIHOY IIEPEMEHHOMN

OrmpeneneHue  NPOU3BOJAHOM, €€  T€OMETPUYECKHH U
MexaHudeckud  cmbich.  JluddepenmupyeMocts  QyHKIUH.
OcHoBHble npaBuia auddepentpoBanus. [IponsBoaHas CI0KHOM
¢yakuun. [Ipons3BomHbIE  OCHOBHBIX 3JIEMEHTApHBIX (DYHKIIHWIA.
Huddepenuman (YHKIIUHA. I'eomerpuueckuii CMBICIT
maddepenmmana. /lpumenenue oupghepenyuana Kk npuOIUNCEHHbLIM
sviyucienusm.  1Ipou3BOHBIE  TIAPaMETPHUYECKH  33/IaHHBIX
¢yakumit.  JlnddepenimpoBanre HESBHO 33/aHHBIX  (YHKIIH.
[ponsBoaubie W AudQepeHIansl BBICIIMX MOPSAKOB. TeopeMsl
Pons, Jlarpamxka, Komm. [Tpasuiio Jlonmransa. @opmyna Teitmopa.
Heob6xoaumbie 1 jocTaTouHbIe YCIOBUS BO3pAcTaHUs M YObIBAHUS
¢dbynkimu. HeoOxomumble W JTOCTaTOYHBIE YCIOBUSI AKCTPEMyMa
¢yHximu. Beimyknocts U BorHyrocTh KpuBoil. Touku neperuoa.
AcumnTorel Tpapuka ¢yHkumu. OOmasi cxema HcCIeIOBaHUs
(YHKIMY U TIOCTPOEHHE €€ rpaduka.

HuTterpanbHoe
rucuuciaeHue QyHKIUNA
OJHOU IEPEMEHHOM

[TepBooOpasznas. HeompeneneHHbIi WHTETpal ©  €ro
cBoiictBa. Tabnuiia OCHOBHBIX MHTErpayioB. VHTerpupoBaHue
MOoJIBE/IEHNEM TI0J1 3HaK nuddepenHnnana; 3aMeHa mepeMeHHOH,
WHTETPUPOBAHWE TIO dacTaMm. MHTerpupoBanue IpoOHO-
panuoHanbHOM  (YHKIMHM;, HWHTEIPUPOBAHUE  MPOCTEHIINX
TPUTOHOMETPUIECKUX byHKIHH, WHTETPUPOBAHHE
uppanuoHanbHOCTe. OnpeneseHHbI HMHTErpaid Kak Mpeaen
MHTErpaIbHbIX CyMM. (CBOMCTBa OIPENEIICHHOIO HHTErpana.
®opmyna Hrerorona-JleiitOauma. BeruucieHue omnpenenieHHoro
UMHTErpajla  C  IIOMOINBKO  3aMEHbl  I[IEPEMEHHOM WU
UHTETPUPOBAHUEM IO YacTaM. [lpubnuoicennoe 6vluucienue
onpeoenenublx unmezpanog. HecoOCTBEHHbIE HHTErPAJIbL
[Ipu3Haku  CXOAMMOCTH  HECOOCTBEHHBIX  HHTEIpaJIOB.
[IpunoxeHuss  ONPENENIEHHBIX  MHTETPAJIOB:  BBIYHMCIICHUS
Iomaaed IIOCKUX (Uryp, JJIUHBI AYrH IUIOCKOW KPHUBOM,
00BEMOB TeTI.

3-i ce Me cT P

(DYHKL[I/II/I HECKOJIBKUX
IICPEMECHHBIX

@OyHKIMN HECKOJIBKUX NepeMeHHbIX. [Ipenen u HenpepbIBHOCTh
(YHKIMM HECKOJBKUX IMEepEeMEHHbIX. YacTHbIE NMPOHM3BOJHBIC.
[Momuebrit madhepeHman. [Tpunoxenue HIOJTHOTO
maddepeHnnana K NpUOIMKEHHBIM BbIYHCICHUSIM. YacTHbIE
IPOU3BOJHBIC BBHICHIMX IOPSAIKOB. YPaBHEHHE KacaTeIbHON
IUIOCKOCTH M HOpMaldM K noBepxHocTu. IIpousBojgHas 1o
HampaBieHuto. ['pagueHT. OkcTpeMyM  (YHKIMH — JBYX
nepeMeHHbIX. be3ycnoBHbIN sKCTpeMyM. Memoo naumenvuiux
K8a0pamos 06pabomKu IKCNepUMeHmMailbHbIX OAHHBIX.




Huddepenunanbubie
ypaBHEHHS

3anaun, npuBomsimre K muddepeHImanbHpIM ypaBHeHHAM. O0mme
noHATHST W onpeneneHusa. uddepeHnnansHble ypaBHEHUs! MIEPBOTO
HOpSIZIKA: C PA3AEIAIOIMMICS MEPEMEHHBIMH, OIHOPOAHEIC, JTMHEHHBIE, B
nonmHelx  auddepennunanax. JuddepeHimanspie ypaBHEHHsT BBICIIHX
TIOPSIZIKOB, JOMYCKAIOIHE TIOHIKEHNE Topsiaka. JInHeliHbIe 0HOpOIHEIC
¥ HeomHoponHble AuddepeHIraIbHbIe YPaBHEHUS BBICIIMX ITOPSIKOB.
CrpykTypa 0OILIero pelieHusl JIMHEHHOTO OJHOPOIHOTO YpaBHEHHSI.
JluneiiHple  OTHOpPOAHBIE middepeHManbHble  YpaBHEHUST €
MOCTOSTHHBIMU  Kod(urmenTamu. HeomHoponuble mauddepeHiaibHbie
ypaBHEHHUSI C MPaBOW YaCTHIO CIIENUANbEHOTO BUaa. Memod Jlaspamsica
pewienus  TUHeliHo20  HeoOHOpooHo2o  ypaeHeHus.  Cucmembl
oughpepenyuanvuvix  ypasrenuu. Hopmanenas —cucmema. Memoo
UCKTIIOUEHUsl  peutenuss  cucmemvl  OUPDEPEHYUATLHBIX — YPAGHEHUIL.
Cucrembl JTMHEHHBIX TH(GEepeHIHATBHBIX YpaBHEHHH MEPBOrO MOPSIIKa
C TIOCTOSIHHBIMH KO3 (UITEHTAMH.

Psannr

UucroBble psijipl, CXOIMMOCTh U cyMMa psinia. HeoOxomumoe ycioBue
cXoauMocTH. Psmpl ¢ TONOXUTENbHBIME  WieHamMH. JlocTaTouHble
MIPU3HAKK CXOAMMOCTH: TIPU3HAKU CpaBHeHMs, Tpu3HaK JlamamOepa,
pamvKaibHBIM M WHTErpajbHBI mpu3Haku Komm. 3HakornepeMeHHbIE
panmel. Ilpmsnak JleiiOHniia. AOCOMIOTHAs W YCIOBHAasg CXOIHUMOCTb.
OyHKIMOHANIBHBIC PS/IBL, 007acTh cXOmuMOCTH. CTEIIeHHBIC PSIBL.
Teopema  AGems.  Mutepsan U paguyc  CXOOVMOCTH.
Jluggpepenyuposanue u unmeepuposarue psioos. Pazinokenue GyHKIUA B
CTETICHHBIE PSIIbL.

4-f c e Mm e c T P

Kparthsie,
KPUBOJMHEWHbBIEC U
MTOBEPXHOCTHBIE
MHTETpabl

3a/iaun TeOMETPUYECKOro U (PU3MIECKOro Xapakrepa, MPHBOJIAIIE K
MOHATAIO JBOMHOrO wWHTerpana. CBOWCTBA BOMHOTO HWHTErpaa.
Boruncnenune aBodHOro uHTerpaiga. TpoilHOM uHTerpail. Beraucnenue
TPOWHOTrO WHTErpaja. 3aMeHa ITEePEeMEHHBIX B KpaTHBIX HHTErpayax.
[IpumoxeHust KpaTHBIX WHTErPajOB: BBIUMCIEHUE IUIOMAACH IUIOCKHX
(uryp; BeIYMCIICHHE 00beMOB Tell. KpHBOMMHEHHBIC HHTEPAIbI IIEPBOTO
u BTOporo popa. IlpunoxeHus KpUBOJIMHEWHBIX HHTEIPAJIOB.
[loBepxXHOCTHBIE HHTErPAJIBI TIEPBOTO U BTOPOT'O Poa.

OcHoBBI TEOpUHU
BEPOATHOCTEU U
10 MaTeMaTH4eCKOn
CTaTUCTUKU

Ilpenmer Teopuu BeposiTHOCTEH. IIpOCTpaHCTBO 3€MEHTapHBIX
coObITHi. AnreOpa coObiThi.  Kiaccmdeckoe W TeOMETpHUIECKOe
onpenenieHusi  BeposiTHoCTH. KomOmHartopmka. buaom  HpioToHa.
OnemeHTapHass Teopusi BeposTHOCTeH. I[lOBTOpHBIE WCITBITAHUS.

@®opmyna bepnymm. HauseposTHelimee umcno My HaCTyIICHHSA

COOBITHS B IAHHOW CEpUH OMBITOB. [IMCKpeTHBIE CITydaifHbIe BEITIYIHEL.
OyHKIUS paclpeneneHus, cBoictBa. HemnpepriBHbIE —CllydaiiHble
BeMUMHbL. DYHKIMS PACIPEAEICHUs], TUIOTHOCTh PACIPEAEIICHUs], UX
B3aUMOCBSI3b M CBOWCTBA. UMCIOBBIE XapaKTEPUCTUKU CIy4alHOU
HENpepsIBHON Benmn4rHbl. HopManbHOe pacipenesieHle 1 ero YicioBble
xapaktepuctuku. Ciy4aiiHble BEKTOpBL. 3aKOH  paclpeieliCHUs..
YuncnoBele  XapakTEPUCTUKU  CITy4allHBIX  BEKTOPOB. Y CJIOBHBIE
Marematuueckue oxuganua. @Oynxumn perpeccun. Kosdduiment
Koppemsiumu.  Hopmuposaunas cuyuaiinas  eenuuuna. Hepagencmeo
Yeovuuesa. Teopema Yeoviuesa. Teopema bepnyuiu. Teopema
Maprosa. Humezepanvnas meopema Myaspa-Jlannaca.

OCHOBBI CTaTHCTUYECKOTO oONMMcaHud. ['mcrorpaMma W IOIUTOH
YacTOT. OMIIMPHUYECKOE  pPACIpeleleHHe W €ro  CBOWCTBA.
BriOopouHble XapakTepUCTHKH M HUX pacnpenencHus. TodeuHble
ouneHkd.  CBoicTBa  HECMELIEHHOCTH,  COCTOATENBHOCTH U
a¢dexrnBHOCTH. OTBICKAHHE OLIEHOK METOJJOM MOMEHTOB.

HpnMeanne. KprI/IBOM BBIJICJICHBI BOIIPOCHI JIJIA CaMOCTOSTEIbHOM pa6OTLI CTYACHTOB.




5.3. llpakTH4yecKue 3aHATUSA

Tabnuua 4

Howmepa

paseroB TemaTuka NpaKTUYECKUX 3aHITUI

1 ce MmecT P

JInneiiHas u BekTOpHas ajaredpa. Boruncnenue onpenenureneit 2-ro, 3-ro u N-ro
nopsiikoB. Pemienue cucreM JuHENHHbIX ypaBHeHUN metogoM Kpamepa. CrioxxeHue u
yMHOXeHHue Matpuil. Haxoxxnenne oOpaTHoil MaTpulisl. Perenne ciucreM ypaBHEHUIH
MaTpuyHeIM MeTonoM. Meron I'aycca pemieHuss CUCTEM JIMHEHMHBIX YpaBHEHUM.
1 [lonstne BexTopa u aevictBust Hax HUMU. OpTel. [Ipoekuust Bekropa Ha och. JlyinHa
BekTopa. CkansipHO€ NMPOU3BEACHUE JIBYX BEKTOPOB, YCIOBHE IMEPIEHAUKYISIPHOCTH
BEKTOPOB. BekTOpHOE M  CMemaHHOE INPOU3BENECHHS BEKTOPOB M HMX CBOWCTBA.
Hanpasnsironme KOCUHYChI BEKTOPOB. ['€OMETpHUYECKHII CMBICT BEKTOPHOTO M
CMELIAHHOTO IIPOU3BEACHUM.

AHajuTHYecKass reoMerpus. Pa3nuuHble BHIBI ypaBHEHUM TNPSIMOA Ha
IJIOCKOCTH. TouKa repecedeHust MpsMBIX, YTOJI MEXIy OpsmMbeiMU. KprBsle BTOporo
MOPSIIKA: OKPYXKHOCTb, 3JUIMIIC, THrepOoia, mapabona. YpaBHEHHE IUIOCKOCTH,
MpOXOsUIell yepe3 3aJaHHYI0 TOUYKY MEPHEeHIUKYISIPHO JTaHHOMY BekTopy. OOmee
2 YpaBHEHUE IJIOCKOCTH. YPaBHEHHE IJIOCKOCTH B OTpe3Kax. PaccTosiHue OT TOYKH 10
IJIOCKOCTH.  YTOJI ~ MEXJIy IUIOCKOCTSMH.  YCIOBUS  NApPAUIEIBHOCTH U
MEepIEHIUKYISIpHOCTH TUTockocTed. IlpsimMasg B mpoctpaHcTtBe. KaHoHMueckue u
[IapaMeTPUYECKUE ypPaBHEHUS NPSMOM B IPOCTPAHCTBE. YTOJI MEXKIY NPSMBIMH B
IIPOCTPAHCTBE. YCIOBUS MNapaUICIbHOCTH M NEPIEHIUKYISIPHOCTH TNPAMOM U
IocKocTH. Touka nepeceyeHus npsiMOd U MIIOCKOCTH.

BBenenue B marematudeckuii aHaam3. [Ipeaen yucioBod mocienoBaTeIbHOCTH.
[Ipenen ¢pyHkmuu B TOuke U Ha 6ECKOHEUYHOCTH. beckOHEeUHO OoJbIe U OECKOHEYHO
Majbie GyHKIUU. Beraucienne npenenos. PackpeiTue HeonpeneaeHHocTel. [lepBoiid
U BTOpOM 3ameuaresbHble mpezenbl. CpaBHeHHE OECKOHEYHO MajbiX (YHKIUH.
[IpaBuna packpbiTusi HeomnpeaeiaeHHocTed. [loHsATHe HempepbIBHOCTH (PYHKLHUU.
OpnocroponHue npenenbl. Touku pa3pbiBa, UX KilacCU(DUKALINS.

KommiekcHble umcna. Anrebpanueckas (opMa 3amMcd KOMIUIEKCHOTO 4YHCIIA.
Monyib ¥ apryMeHT KOMIUIEKCHOTO uucia. JIeicTBHs HaJl KOMIUIEKCHBIMU YHMCIIAMU.
Tpuronomerpuueckass M MoKa3zaTelbHass (OPMBI 3alMCU  KOMIUIEKCHOIO YHCIA.
®opmyna Myaspa-Jlamaca.

2-i ¢c e M e CT P

JAuddepennuanbHoe ucunciaeHue pyHkuuii oqHoi nepemennou. [IpousBoansie
OCHOBHBIX AJIeMeHTapHbIX (yHKUuH. Tabnuia npousBoaHsIx. [IpaBuia
middepenunposanus. [Iponszoanas cnoxxHoi ¢pyHkuuu. Juddepenumrponanue
HesiBHOU (pyHKumu. [Ipon3BoaHas GyHKIMY, 3alaHHON TapaMeTPUUYECKH.

4 Huddepenunan pynkuuu. [paBuno JlonuTans 1 ero UCNoib30BaHuE JUIsl pACKPBITHS
HeonpeneneHHocTell. MicenenoBanue GyHKINN € TOMOIIBIO POU3BOHOM.
OTbIcKaHHe HauOOJIBIIET0 U HAUMEHbIIEro 3HaYeHUH (QyHKIUH, TuddepeHpyeMoit
Ha oTpe3ke. AcCUMNTOTHI rpaduka ¢pyHKiuy. O6mas cxemMa ucciue 0BaHus QyHKIUN
U TIocTpoeHue e€ rpaduka.




HNuTerpanbHoe ucuucienue GyHKuuu oHol nepemenHoi. [loHsTre mepBooOpa3zHOM.
Heonpenenéuneiid uHTErpanm u ero cBoicTBa. TaOmuma HeonmpemenEHHBIX WHTErPaoB.
OCHOBHBIE METO/IbI UHTETPUPOBAHUS: HENIOCPEICTBEHHOE NHTETPUPOBAHKE, UHTETPUPOBAHNE
METOIOM TMOJABeNeHHA MoA 3HaK AuddepeHnHana, METON 3aMEHBbl MEPEMEHHOW, METOJ
WHTETPUPOBaHUsl MO 4yacTsaM. MHorowneHsl. OcHOBHasi Teopema anreOpel. Pasnoxkenue
MHOIOWIECHA HA JIMHEHMHBIE U KBAaJpaTHble MHOXUTENU. MHTerpupoBaHUE palOHAIBHBIX
npo6eii. Tumbl mpocTelmx apobel u uX UHTerpupoBanue. HTerpupoBaHre panoHaIbHBIX
IpoOeld METOmOM pa3lioKEHUs Ha TpocTeilue Apodu. VHTerpupoBaHHE NPOCTEHIINX
HUppAlMOHATBHBIX  (DYHKIHA. WuTterpupoBaHue  TPUTOHOMETPUYECKUX  (DYHKITHIA.
Onpenenéunplii uHTErpann um ero cpoiictBa. Popmyna Helorona-JleitOHuma. 3ameHa
IIEPEMEHHONM B ONPEIECICHHOM uHTerpane. @opMysia HWHTEIPUPOBAHMS 110 YaCTSAM.
ITpritoskeHus onpeaeIEHHOrO HHTErpaa.

3 ce M e cTPp

DyHKIUM HECKOJIbKUX mepeMeHHBIX. OOnacte onpeneneHus (QyHKOHH — JBYX
nepeMeHHbIX. YacTHbIE MPOM3BOAHBIC (YHKIMHA HECKOIBKUX TIEpEeMEeHHBIX. . [lonHBbIH
maddepeniman. JkctpemyM (YHKIWMU JBYX TepeMeHHbIX. Hauborblliee W HanMeHbIee
3HaYeHUsT (YHKIMW JBYX TIepeMEHHBIX B 3aMKHYTOH oOmactu. [lpomsBomHas 110
HanpasieHuo. ['pamuent. KacatenpHas IIOCKOCTh M HOPMaJIh K TIOBEPXHOCTH.

Auddepenuuanbunie ypaBHenus.. [uddepennmancapie ypaBHeHHS |-To mopsiika: ¢
Ppa3IENAIOIUMUCS TIEPEMEHHBIMU, OIHOPOJIHBIE u JIMHENHEIE. IIpocreiiue
muddepeHuanbable  ypaBHEHHST 2-TO TOpPSJIKa, JOMYyCKArollde TOHW)KEHHE IOpsIKa.
JluHeiHbIE OJTHOPOHBIE U HEOMHOPOJHbIe Jau(depeHInanbHble YpaBHEHHS 2-TO MOPSJIKA.
Jluneitaple nuddepeHnralbible YpaBHEHUSI C MOCTOSHHBIMU Koddduimentamu. Pemenne
OJTHOPOJIHBIX ypaBHEHHH. PelieHne HEONHOPOAHBIX JUPPEPEHIUANBHBIX YpaBHEHUH C
MOCTOSTHHBIMHU KO3 ()(HIIMEHTAaMHU C IPABOM YaCThIO CIIEIHAIBLHOTO BHIA.

Paapl. Yncnoseie psasl. CXomuMocTs M cymMMa psina. OCHOBHBIE CBOWCTBA CXOISIITHXCS
psamoB. Heobxommmoe yciaoBHE CXOOTUMOCTH — psina. TeopeMbl cpaBHeHHs. [Ipu3Hakm
Hanambepa, Komm. 3nakouepemyrommuecs psiabl. llpw3nak JleiiOnuma. Ilomstee o
(dhysakoHanpHOM psane. CteneHHble psabl. IHTepBal U pagunyc CXOIUMOCTH.

4-i ¢c e Mm e c T P

KpartHble, KpuBoJIMHeliHbIe U MOBEPXHOCTHbIE MHTerpajbl. J[BOWHON HWHTErpal, ero
cBoicTBa. M3MeHeHMe TmopsiaKa MHTErpUpOBaHUs. BhlunclieHHEe JBOMHOIO HWHTErpaia
CBEZICHHEM K MOBTOpPHOMY. TpOIfHON WHTErpaa M ero BBIYHCICHHE. 3aMeHa MepeMEeHHBIX B
KpaTHBIX WHTerpanax. KpuBONWHEWHbIE WHTErpanbl, WX CBONCTBA W BBIYMCICHUE.
[ToBepXHOCTHBIE HHTETPANBl M UX BRIUHCIEHHE. [IpuinokeHns KpaTHBIX, KPHBOJIMHEWHBIX U
MTOBEPXHOCTHBIX HHTETPAJIOB.
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OcHOBBI TEOPUHU BEPOSITHOCTEH U MaTeMaTH4YecKoi ctaTucTuku. O0mme
MpaBUJia KOMOMHATOPHUKU: MPABUJIO CYyMMBI, MPAaBWIIO Ipou3BeeHus. Pazmenienus,
nepecTaHoBKH, coueTaHus. CiyuaiiHble COOBITUS M OTIEPALUU HAJl HUMHU.
HecoBmecTHbie coObiTua. [lomHas rpynmna nomnapHo HECOBMECTHBIX COOBITHH.
Kiaccuueckoe onpenenenue BepossTHOCTH. CBONCTBA KJIIACCUYECKOW BEPOSTHOCTH.
VYcnosuas BeposiTHOCTh. Dopmyna nonHo BeposiTHocTH. Popmyrna baiieca.
[ToBTOpHBIE HcnibITaHusA. buHOMUanbHOE pacnpenenenune. opmyna beprysm.
HauBeposTHeliliee 3HaueHUE Yyucia MosiBieHus coObiTus. CrydaiiHast BeIUYMHA.
OyHKIMSA paclpeleieHUs U €€ CBOMCTBA. JIUCKPETHBIE U HENIPEPHIBHBIE CIIyYaiiHbIE
BennuuHbL. [InoTHOCTH pacnipenenenus, e€ ceoiictBa. HopMasibHbIN 3aKOH
pacnpenenenus. HezaBucumele ciaydaliHble BETUYUHBL. YUCIIOBBIE XapaKTEPUCTUKU
ClydailHbIX BenTH4YMH. MaTtematuueckoe oxunanue, e€ cpoiictBa. Koaddumment
KOppEJSIIH, ero cBocTBa. OCHOBHBIE MOHATHSI MATEMATHUYECKOM CTATUCTUKMU:
BBIOOPOYHAsI COBOKYITHOCTh, T€HEpalibHAsl COBOKYITHOCTb, TOBTOPHAs BBIOOPKA,
OecroBTOpHAsE BEIOOPKA, OTHOCUTENBHBIN MOKa3aTeb BeIOOpku. Ommbka
penpe3eHTaTuBHOCTH. [ eHepanbHas cpeHsisi, BHIOOpouYHas cpeansisi. JloBepuTenbHbIe
WHTEPBAJIBI U1 OLEHKA MATEMATUYECKOTO 0XKUIAHUsI HOPMAJIBHOTO PaCIpENCIICHUS.
OrneHka BeposSTHOCTH (OMHOMHUAIBHOTO PacIpe/ielIeHHsI) 0 OTHOCUTEIBHOMN YacToTe.
CratucTtudeckoe pacrpeneneHne BbIOOpku. [loauron yacTot, ructorpaMma 4acTor.




6. CamocTosiTe/IbHAsi pa00Ta CTYA€HTOB MO AUCHHUILINHE
CamocrosTenpHas paboTa CTyJICHTOB OPraHu3yeTcsi B COOTBeTCTBUH ¢ «[losoxxeHnem o
camocTosTeNbHOM padoTe crynentoB [ THTY» cnemyromum obpazom:
- Ha [IEPBOM IIPAKTUYECKOM 3aHATUU PYKOBOJUTENIEM 3TUX 3aHITUN JAOTCS MOPOOHbIE
MOSICHEHUsI O MPHUHATOM B yHUBepcuteTe «llojoxkennu o 6amibHO-PEUTHHIOBON CHCTEME
OILICHKU Y4eOHOU AEATENBHOCTU CTyIeHTa» | «PerimaMenTe OauIbHO-PEHTHHTOBOM OLIEHKU
y4eOHOH IesATeIbHOCTH CTyIeHTa 1o Kadeape «Bpicmias v mpuKIIaaHas MaTeMaTHKAy;
OpraHM3yercs BblJjaya CTYICHTaM 3aJIaHHii 1o camocTtosTelbHO# padote (CP) He mo3aHee, yeM B
TEYEHME MEPBBIX JABYX HEJEIb C Havajga CEMECTpa,;
B KOHLIE KaX0I'0 IPAKTHUUECKOTO 3aHSATHS CTYJIEHTaM BBbIJIAETCS TOMAIIHEE 3a/1aHUE;
B HayaJie CJIEIYIOIIEro 3aHsATUs OCYIIECTBIIETCS INPOBEpKAa JOMAIIHEro 3aJaHus U Aaércs
OIICHKa €ro BBINOJIHEHUIO, KOTOpas Y4YUTHIBAETCA NpPU aTTecTallud Y4yeOHOW MAeqaTeIbHOCTU
CTYIEHTA;
Ha KOHCYJbTAIUSAX, MPOBOJMMBIX MpEnoJiaBaTeieM O YTBEpKIEHHOMY Ha Kadenape rpaduky,
KOHTPOJMpYeTCs XOJ BblNoJHEHUs crtyaeHtamMu CP, a Taxke UM OKa3bIBaeTcsl MOMOINb 10
BO3HMKAIOIIMM Y HUX BOIIPOCAM,;
opranusyetCs 3amuTa CP 10 Havana 3a4€THO-3K3aMEHAIIMOHHO ceccuu;
B HayaJie JICKIIMOHHBIX 3aHATUHN NpoBepsieTcs padoTa CTyJEHTOB HaJl MATEpUAIOM TMpeAblayIIeH
JEKUMU YCTHBIM TECTUPOBAHUEM, OIEHKM OSTOr0 TECTUPOBAHUSA TAKXKE YUHUTHIBAIOTCS MpHU
MO/IBEICHUU HUTOTOB aTTECTALUU CTYACHTOB.

Ha camocTosiTenpHyI0 paboTy CTYyIEHTOB BBIHOCSTCS CIEAYIOIINAE TEMBI .

NoNe
/i TeMbl 17151 CAMOCTOSITEILHOTO U3YUYEHHS

1 IToBepXHOCTH BTOPOro NOPSAAKA U UX KAHOHUYECKUE YPaBHEHMUS.
BBenenne B Marematnueckuili aHaiu3. MHOMKECTBO IE€HCTBUTEILHBIX
yucen. UYucnoBele npoMexyTtku. Mogayne uucna.  [lorpemHocTth

5 BBIUUCIICHUS (aOCOJIOTHAsE, OTHOCHUTENbHas). OmnpeneneHue (yHKINH.
CnocoObl 3amanus (QpyHKIMH. DileMEeHTapHble (DYHKIHMH, WX TpaduKH:
uenas panuoHaibHas  (QyHKUUsA, ApoOHO-paloHaimbHAs  (QYHKLHUA,
crenenHas pynkuus. [lokazatenbHas u norapudmuueckas GyHKIUH.

3 [Ipumenenne nuddepennmana Kk TpuOIMKECHHBIM BBIUYHCICHUSM.

4 Meron HanMEHBIIUX KBAAPATOB 00paOOTKH IKCIIEPUMEHTATBHBIX JaHHBIX.

5 [TpubnmkEHHOE BRIYUCICHNE ONIPEACTEHHBIX HHTETPAJIOB.
Merton Jlarpanxka peuieHus TMHEIHOTO HEOJTHOPOIHOTO YPABHEHHS.

6 Cucremsl muddepeHnuanbHbIX ypaBHeHH. HopmanbHas cucrema. Meton
WCKITIOYCHHSI peIIeHHs CUCTeMBbI T depeHIINaTbHbIX YPAaBHEHHIA.

7 JuddepeHurpoBaHe U UHTETPUPOBAHUE PSAIOB.

8 HpI/IJ'IO)KCHI/IH KpaTHBbIX, KpHBOHHHeﬁHBIX 1 MTOBCPXHOCTHBIX UHTCIPAJIOB.
HopmupoBannast crmyuaiiHas BenMYMHA 3aKOH  OOJBIIMX — YHCEIN.

9 HepaBenctBo YeObimeBa. Teopema YeObimeBa. Teopema bepnymnu.
Teopema Mapkosa. Teopema Ilyaccona. aTerpansnas reopema MyaBpa —
Jlammaca.
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OO0pa3zen nHCbMEHHOH CAaMOCTOATEILHON padoThl A5 1-r0 cemecTpa
10 pasjienay «JJieMeHThI JMHEHHOM 1 BeKTOPHOH aJre0pbl M aHAJIMTHYECKOI reoMeTpum»

1. Haiitu pomsBeneane A-B uB- A marpun

A @ —11), B— (‘é _:;’_ - g) , €CITH 3TO BO3MOJKHO.

1. PemmTh cucTeMy JHHEHHBIX YpaBHECHUIA:
1) mno npaBuiy Kpamepa;
2) wmeroaom I"aycca;

2%, + X, + 3% =4,
X, + 2%, + X3 =4,
3% +4X, +X; =0.

4. Jlanvl uemvipe mouxu A, B, C u D. Hatimu, npumensis 6ekmophyio anizeopy:
1) yron ABC;
2) mwiomaas tpeyroabaruka ABC;
3) obwem mupamuasr ABCD.
A3, 2,1) B(2,-1,00 C(4,0,-5) A(-1,2,3)
5. Hamtockoctu XOy nansl Tpu Touku 4, B u C. Haiitu:
1) ypaBHenue cropoHbl AB Tpeyronbauka ABC;
2) ypaBHEHHUE CpenHel JIMHUU TpeyronbHuka ABC, napaielbHoi cTopoHe AB;
3) yron BAC;
4) ypaBHEHME BBICOTHI, OIYIIEHHOMN U3 BepIIUHEI C;
5) paccrosaue ot Touku C 10 pssmoii AB.
A (1,1) B(-1,3) C(-50)
6. TIpuBecTH K KAHOHHYECKOMY BHJy YPABHEHUS KPUBBIX U TIOCTPOUTH UX.
a) 3x*+2y°+6x+4y-1=0
b) 9x*-4y®+18x+8y-31=0
) 3x*—6Xx+y+5=0
7. [Hana mupamuma ABCD. Hamncatsb:
1) ypaBHenue npsimoii AB;
2) ypaBuenue miockocti ABC;
3) HaiiTi paccTosiHKe OT Bepiuuasl D 1o rpanu ABC;
4) wmaiita npoekumro Touku D Ha maockoctn ABC;
5) maiitu yron mexuay rpansio ABC u pedbpom AD.
A(3,2,1), B(2,-1,0), C(4,0,-5), D(-1,2,3).

Oo0pa3en NUCbLMEHHOH CAMOCTOATEIBLHOI PadoOTHI 1JIs1 2-T0 cemecTpa
no paszaeay «MHTerpajibHoe HCYHCIEHHE)

Bapuant 1
HeonpenesenHbrit OnpeneneHnbli Heco0cTBeHnHbIi
HHTErpa HHTErpaj HHTErpaj
HHTerpupoBanue 1o iBeicHUEM Henocpencrsennoe npumeHenne | MHTerpainbl ¢ 0ECKOHEUHBIMU
noJ 3Hak auddepenuana: dopmynbsl Hetorona — JleiOnuma: 2 2dx
x+1 2) J‘ glox dx 4 !1+\/;!2 npenenamu: 1) J. 5
2x2+9 cos? x 1) .1[ 2 dx 1+x
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HHTterpupoBanue 1o 4acTsm: 3aMeHa [epeMEHHOM: WNHuTerpaisl ¢
-3
3) J. (4—3x)e >*dx g HEOrPAHUYCHHBIMU

2) J‘L HOI[bIHTeI‘paJIBHBIMI/I
VB-2f . d
0 (5 X) byHKIUIME: 2) ‘([ ﬁ

WuTerpupoBanue GpyHKIMU BUIA [Tnomane mockoit Gpurypel.
Ax+B " AX+B . Boraucnuts momans GUrypsl,

[ax® +bx+c ax? +bx+c OTPaHUYCHHOW JIMHUSMHU:

dx _ 3. _
4) ___Xax 3) y=(x-2)°; y=4x-8
J'\/4+6x—x2

NHTerpupoBanue pannoHaIbHbIX
q)yHKuHi/’I
x3 + 4x +4x+2
5) | d

X
x+1 x +x+1)

I/IHTerpHpOBaHHe
UppalMOHAILHBIX (YHKIIMA:

6) J‘ dx
VJ1-2x —4%1-2x

Oo0pa3en NUCbLMEHHOH CAMOCTOATEIBLHOI PadoThI 1J1s1 3-T0 cemecTpa
no pasaeay «JInddepeHunanbHbie ypaBHEHUD)
1. Haiitn o6mmii uaTerpant nuddepeHnnaaTbHOT0 ypaBHEHUS |

3 2
1) X1+ y? +yy'v1+x* =0; 2) xy’:—?’y 2+2yx ;

2y? + x?

3) (3x3 +6xX°y +3xy° )dx+(2x3 +3x2y)dy =0; 4)y"= eix .
5) (1+ xz)y”+2xy':12x3; 6) Yy —3y +2y=(1-2x)*;
2. Haiitu pemenue 3amaun Ko
1) y’—yctg><=2xsin X, y(z12)=0; 2) y"=2y*, y(-1)=1, y'(-1)=1;
3) y" 0)=1, '0)=0;
)Y +y=——. ¥0)=1 y(0)
3. Pemuth cucremy auddepeHnnaibHbIX ypaBHEHUI:

dx _ ay:

dt

dy

dt

Oo0pa3en NUCbLMEHHOH CAMOCTOATEIBLHOI PadoThI 1J1s1 4-T0 cemecTpa
no pasaeiay «KpaTHble 1 KpUBOJIMHEHHbIE HHTETPAJIBI»

|. [TpencraBuTh JBOMHHON HHTETpal ” f (x, y)dxdy B BH/e MOBTOPHOTO MHTETpasia C BHEIIHHUM
D

HUHTCTPUPOBAHUCM T10 X uno y , CCJIIN O6J'IaCTB D 3a/laHa YKa3aHHbIMU JIMHUAMUA
D: y* =2x, x* =2y, x<1;
I1. BeruucnuTh qBOIHONM nHTErpai o obmaactu D, orpaHnYeHHON yKa3aHHBIMH JIMHUSAMU

JI(Y—X)dXdy, D:y=x, y=X2;
D

III. Beruncnuts Iiomaab 06HaCTI/I D, OrpaHquHHOﬁ 3aJaHHBIMU JINMHUAMU.
D:y=x"+1, x+y=3;




IV. Beruucnute TpoitHble HHTETPAJIBI

[[[ @x? +3y + z)dxdydz, V:2<x<3, -1<x<2, 0<z<4;
\%

V. BbIuucnuTh KpUBOJIMHEHHBIH uHTErpan |-ro poga J = I f(M)dl.

L

f(M)= 8/x - 3& L — otpe3ok npsimoit ot Toukw (1,0) 1o Touku (0,1).

7. OHEHOYHBIE CPEJICTBA

1.Bonpocs! a5 KOJIIIOKBUYMa (TEKYLIUI KOHTPOJIB).

2. OOpa31bl KOHTPOJIBHBIX PAOOT /sl pyOSKHBIX aTTECTAIUH.

3. [lepedens TeOpETUUECKUX BOTIPOCOB, BHIHOCUMBIX Ha SK3aMEH.
4. O06pa31ipl SK3aMEHAIMOHHBIX OMJIETOB.

OIIEHOYHBIE CPEJACTBA JJIAA IEPBOI'O CEMECTPA

Bonpocsl 111 KOJUIOKBUYMA (TEKYIIUI KOHTPOJIb)

AHaJuTHYeCKas reomMeTpus

1.

2.

w

POo~NO oA

16.

0.
. YpaBHEHHE MJIOCKOCTH, MPOXOAALIEH uepe3 TpU 3aaHHbIE TOUKH (BBIBOJ).
12.
13.
14.
15.

BriBO ypaBHEHUS NPsIMOM, TPOXOJALIEH YEPE3 3aJaHHYIO0 TOUKY NEPHEHIUKYIIIPHO
HOPMAJIbBHOMY BEKTOPY MPSIMOM.

BriBo 0o011ero ypaBHEeHUS IPSIMON Ha TUIOCKOCTH.

BriBO ypaBHEHUS NPSIMOM, TPOXOJAIIEH YEPE3 3aJaHHYIO0 TOUKY MapaljIeIbHO
HaMpPaBJISIOIMIEMY BEKTOPY MPSAMOM.

BriBOZ ypaBHEHMS IPAMOI, MPOXOALIEH Yepe3 1BE 3alaHHbIE TOUKH.

[Tepexon oT o1HOM GOPMBI YypaBHEHHUS MPSMOU K Ipyroit hopme.

Kpussie BTOporo nopsiika 1 UX KAHOHUYECKHE YPABHEHNUS .

O01ee ypaBHEHHE IIOCKOCTH, YpaBHEHHE IJIOCKOCTH B OTPE3Kax; MOCTPOCHUE TIOCKOCTH.
Yros Mexay AByMs IUIOCKOCTSIMHU.

VYcnoBust napajiieIbHOCTH U YCIOBHE MEPHEHANKYISIPHOCTH JIBYX IIOCKOCTEH (BBIBO)
VYcnoBue nepeceyeHus Tpex MIOCKOCTE B OJHOM TOUKE.

Kanonunyeckue ypaBHeHHUs MPSMO B TPOCTPAHCTBE (BBIBO).

[Tapamerpuueckuie ypaBHEHUS MPSMOM (BBIBOJ).

YcioBust napajieIbHOCTH U YCIOBHE MEPHEHINKYIISIPHOCTH MPSMBIX B IIPOCTPAHCTBE.
VYroa Mexay IpsiMOi U TJIOCKOCTBIO. Y CJIOBHE MapalieIbHOCTU U YCIIOBUSA
MEPIEeHIUKYIIPHOCTH MPSMON U TIIOCKOCTH.

Touka nepecedeHust MPSMOi U MIOCKOCTH (BBIBOI).

OO0pa3ubl KOHTPOJIBbHBIX PA0OT AJIs1 PyOeKHBIX aTTeCTALUM

1-a pybescnan ammecmayusn

X+ X, + Xy =3,

1. PemuTsb cucteMy ypaBHEHHH:  2X; — X, + X; =2,

X, +4X, +2X; =5.

2. ansl koopaunatel Touek K (5;6,—2), B(2;—4;5), D(-5;3;—1). Haiitu yron BKD.
3./laHBI BEKTOpPHI a = {3;—1;—2}u 8 = {1;2;—1}. Haiitn (28 —b) x (28 + b) .

2-5 pybescnas ammecmayus
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1. Hamel Touku Ha mmiockoctu: A(-3;2), B(—1 5). CocraButh oO0Imiee ypaBHEHHE MPSMOH,

MPOXOSAIIEH Yepe3 STH TOUYKH, MPHUBECTH €r0 K BHIY C YIVIOBBIM Ko3(duuumeHToM u mocTtpoite
PSIMYIO.
2. CocTaBUTh ypaBHEHHE IIOCKOCTH, KOTOpast Mpoxoaut uepe3 1ouky M, (-2;1—-1) u umeer

HOPMAaJIbHBIN BEKTOP n= {1;—2;3}.

4x3 +6x+1 . sin 3x

3. Haitru npepensr: 1) im ————, 2) Iim :

WooNoU AWM E

10.

11.
12.

13.
14.
15.
16.
17.
18.
19.

20.
21.
22.
23.
24.
25.
26.
27.
28.

29.

30.
31.

32.
33.

OX3+x+7 x>0 Tx

Teoperuyeckne BONpPOChl, BLIHECEHHbIEC HA IK3aMEH
Jluneiinasi u BeKTOpHAasi anreopa

OcHOBHBIE CBOMCTBA OMPEICTUTENCH
BeiBog popmyn Kpamepa s perienns cucteM JIMHEHHBIX ypaBHEHU
Meron I'aycca peneHus CUCTEM JIMHEWMHBIX YPaBHEHUN
MatpuuHblii crioco0 perieHns CUCTeM JIMHEHHBIX YpaBHEHUN
BriBog popMyIibl B KOOpAMHATHOMN opMe 7Sl CKAISIPHOTO MPOU3BEIEHUS BEKTOPOB
BsIBOZ ycnioBHIA TapaIEIbHOCTH U YCIOBUS NEPIEHANKYIIPHOCTH JIBYX BEKTOPOB
BriBoz1 (hopMyIibl B KOOpIMHATHOM (hopMe JIisi BEKTOPHOT'O MPOU3BEICHHSI BEKTOPOB
BriBoz (hopMyIibl B KOOpIMHATHOM (hopMe JUTsi CMEIAHHOTO TIPOU3BEICHNST BEKTOPOB
JmuHa BekTopa (BBIBOJ OPMYJIIBI B KOOPAUHATHOH (hopme)

AHaJMTHYeCcKas reoMeTpusi

BriBon ypaBHEHHUSI MpAMOW, MPOXOMASIIEN uHepe3 3aJaHHYK TOYKY MEPHEHIUKYJISIPHO HOPMAJIbHOMY
BEKTOPY NPAMOI
BriBog 0011ero ypaBHEHUS MPSMOM  Ha TIIIOCKOCTH
BreiBonm ypaBHeHHA TpPSIMOM, MPOXOAAIIEH dYepe3 3aAaHHYI0 TOYKY MapauielbHO HaIpaBISIONIEMY
BEKTOPY MPSIMOH
BriBon ypaBHeHUS IPSAMOM, TPOXOASIIEH Yepe3 ABe 3aJaHHbIE TOYKH
ITepexon oT omHOM GOpMBI YpaBHEHUS MIPSIMOU K APYToit hopme
BrIBoT KaHOHHYECKOTO YpaBHEHUS OKPYKHOCTH
BrIBoT KaHOHMYECKOTO YpaBHEHUS IUIHATICA M €70 aHAJN3
BrIBoT KaHOHHYECKOTO YpaBHEHUS TUTIEPOOITBI M €0 aHAIN3
BriBon kaHOHHYECKOTO ypaBHEHHS TapaboIibl U €ro aHajan3
YpaBHeHHE IIJIOCKOCTH, TPOXOSMICH dYepe3 3aJaHHYI TOYKY NEePHeHIUKYISIPHO HOPMAalIbHOMY
BEKTOpY (BBIBOM).
Ob1ee ypaBHEHHE TTOCKOCTH, YPaBHEHHUE IIJIOCKOCTH B OTPE3KaX; MOCTPOEHHE MIIOCKOCTH
Yrom MexIy IByMsI TIIOCKOCTSIMH
Y cnoBus mapatienbHOCTH U YCIOBUE IEPIISHIUKYIIPHOCTH IBYX TUIOCKOCTEH (BBIBOM)
VYcnoBue nepecedeHus TpexX MIOCKOCTEN B OAHON TOUYKE
YpaBHEHHE TIOCKOCTH, POXOSIIEH Yepe3 TP 3aJaHHbIe TOYKH (BBIBOJ)
Kanonmndeckue ypaBHeHHS PSIMOI B IIPOCTPAHCTBE (BHIBOJ)
[Napamerprueckie ypaBHEHUS MPSIMOI  (BBIBOJ)
VY cnoBus mapannenbHOCTH U YCIOBUE TEPIICHIUKYISPHOCTH MPSMBIX B IIPOCTPAHCTBE
Yron MexmIy MpsAMOH M IUIOCKOCTBIO. YCIIOBHE MApAaIIENFHOCTH M YCIOBHS TEPICHINKYISIPHOCTH
MIPSIMOK ¥ TTOCKOCTH
Touka nepecedeHus MPSMON U TUIOCKOCTH (BBIBO)

BBeneHue B MaTeMaTHYeCKU aHAIN3
[Ipenen gyaxumun npu X — +00, X = —0, X = Xq .
Beckoneuno manpie ¢pyaknnn. OrpanudeHHbie QyHKIWHN. beckoHeuHO Oonbiue GyHKIMHA U UX CBS3b C
0ECKOHEYHO MaITbIMU (QYHKIHSIMH
OCHOBHBIE TEOPEMBI O TIPEENax.

PaCKpBITI/Ie HEeoIp CH@HéHHOCTGﬁ BuUIa

olo

o0
, —. llepBblii 3aMeuaTenbHBI Tpenen  (QYHKIUH
o0

sin x
y=——mpu x —>0.
X
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34. Ilpenen nocnenoBaTenbHOCTH. BTopoii 3ameuarenbHbli npeaen. HatypanbHbie morapugmel.
35. CpaBHeHne OecKOHEYHO MamblX (yHKUMHA. OKBHBaJeHTHble (yHKUWMH. HempepblBHOCTH (hyHKUIWH.
Touku pa3peiBa 1 ux knaccudukanus. CBoHCTBa HEMPEPHIBHBIX (QYHKIUH.

Oo0pa3zen 3K3aMeHANIMOHHOT0 OMJIeTa

'POBHEHCKHI I'OCYJAPCTBEHHbBIM HE®TIHONW TEXHUYECKWI YHUBEPCUTET
UMEHU AKAJIEMUKA M. JI. MUWJIMOHILIUKOBA
Jucuunnuna: mamemamuxa
Wnctutyr HE@TH H I'A3A4 cnenuanbHocTh [ cemectp |

1. Perienue cuctemM JIMHEWHBIX YpaBHEHUMN ¢ N HEU3BECTHBIMHU MeTOI0M Kpamepa.

2. lanb Touku A4(4,-3,5), B(1,-1,1), C(2,-3,7). Haiitu mnomane tpeyronsuuka ABC.

3. Hans! Toukn Ha ockoctr: D(—-1,3), K(4;—2). CocraButh oOIiee ypaBHEHUE IPSIMOM, TIPOXOISIIEH
gepes 9TH TOUYKH, IIPUBECTH €T0 K BUAY YPABHEHHS B «OTPE3KaX).

-125 . CcOSBX-— cos10x
4.Haittu npenenst lim 5 ; Iim
x5 x3 —2x% —=15x x>0 tg23x

OLIEHOYHBIE CPEJACTBA IJIs1I BTOPOI'O CEMECTPA
Bomnpocs! 1711 KOJNIOKBUYMA (TEKYIIMHA KOHTPOJIb)

Anddepennuanbroe ucunciaenne GQyHKIUN OHON NMepeMeHHOM

[TonsaTre mpou3BoHON PYHKITNH, €€ MEXaHHYECKHI U TEOMETPUIECKUN CMBICIT.
Judbdepenunan GyHKINHA U €70 TEOMETPUICCKUNA CMBICIT.

[Tpou3BoIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHA.

[IpaBuna quddepeHnupoBaHus.

[TpousBoHas cI0KHON (HYHKITUN

JudbdepenumpoBanne GpyHKIHi, 3aJaHHBIX B TApaMETPUUECKON U HEIBHOU Gopme
Teopembr @epma, Pons, Jlarpanxka, Komu.

Teopems! Jlonutans. PackpbiTiie HEOTPEACICHHOCTEN PA3IMYHBIX BUIOB.
Heo6xomuMmble 1 10CTaTOYHBIE YCIOBUS BO3pacTaHus (yObIBaHUS) (PyHKITHH.

10 MakcuMyMbl U MUHUMYMBI (DYHKITHH.

11. Tlopsipok uccnenoBanus GyHKIKU C TOMOIIbIO MPOU3BOAHOM U MOCTpoeHHE e€ rpaduka.

CoNOR~ WD E

OO0pa3ubl KOHTPOJIBHBIX PadoT AJ1s1 PyOeKHBIX aTTeCTANMN

1-a pybescnan ammecmayusn

5
1.Haiit mpousBoiHbIe NaHHBIX QyHKUMIA: @) Y =— + Ux® —8x* -=In3;
X

In x

6)y=——;6) y=sin(Inx);2)y=7x>-cos 5x; 0) y =tg° 3x; ¢) 3x’y —2x =5)°.

X —_

3x? +10x+3 . sin 7x
2.BBIYMCIHUTE MpeeNbl, MpuMeHsis npasiio Jlonurans: a) im ———— —.
x>0 3—5x% +2x° x>0 X +1g° X
2- pybexcnan ammecmauyus
2

1.HaiiauTe HeonpeaeIeHHbIE WHTErPaJIbL: @) J (8cosx — % + —5* +43/x*)dx;

6) [cos(8—3x) dx ; e)j 5 dx )I\/m3xd d)f\/@
X2 +4X
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1/2

2. Beruncanre onpeesieHHbIH UHTErpa: a) _[ (\/6X +1+
0

1
N1-x?

Teopeanecmle BOIIPOCHI, BBIHCCCHHbIC HA 3K3aMCH

1
+ eszdx; 6) j xe dx .
0

HNHuTerpanbHoe ucuncjieHue GQyHKUMU OHOM IepeMeHHOH

1.IlepBooOpa3nas. HeonpeneneHHbIi HHTETpal, CBOWCTBA. TabauIa OCHOBHBIX HHTETPAJIOB.

2.MlHTerpUpOoBaHKe MOABEICHUEM 10/ 3HAK quddepeHnana.

3.3aMeHa IepeMEeHHOM B HEONPEICTICHHOM HHTETpaJie.

4. VIHTerpupoBaHUE 10 YaCTSIM.

5.UuTerpupoBanue 1poOHO-pAIHOHATEHON (QYHKITUH.

6.MlaTerpupoBanne MpoCTEHIINX TPUTOHOMETPUYECKUAX (PYHKITHIA.

7.MlHTerpupoBaHie UpPparMOHAIbHBIX PYHKINH.

8.0mpeneneHHbI HHTETpaT Kak MpeJesl HHTerpanbHoil cyMMel. [Ipocreiimme cBoiictBa. @opmyna
Herorona-JleiiOnuna.

9.Bbrunciienne onpeeeHHOTO HHTETpalla ¢ MOMOIIBIO 3aMEHBI IEPEMEHHO.

10. Berunciienue onpeaeeHHOT0 HHTETpalla ¢ TOMOIIBI0 HHTETPUPOBAHHUS MO YaCTSIM.

11. Heco6cTBeHHble HHTErpatibl. [IpU3HaKu cX0IMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

12. [TpunoxeHue onpeaeIeHHOr0 HHTErpaia: BEIYUCICHHE TUTOIAACH TNIOCKUX (QHUTYD.

13. [TpunoxeHne onpeeIeHHOr0 HHTErpaia: BEIYUCICHHE JUTHHBI IYTH TUIOCKOW KPUBOH.

14. TlpunoxeHue onpeaesIeHHOT0 UHTErpajia: BhIUMCIeHne o0bema Tena.

Oo0pa3sen 3K3aMeHALMOHHOTI0 O1JIeTa

'POBHEHCKHNI T'OCYJAPCTBEHHbBIN HE®TSIHOW TEXHUYECKWII YHUBEPCUTET
UMEHU AKAJIEMUKA M. JI. MUJUIMOHILIMUKOBA

JlucummiuHa: mMamemamuka
Nuctutyr HE@TH U I'A3A4 criennanbHOoCTh [ cemectp Il

1. OGnacte onpeneneHus, Mpeaes U HeMPepPbIBHOCTh (PYHKITUH HECKOJILKUAX MTEPEMEHHBIX.
2. Haiit l'IpOI/IBBOI[HBIe (GYHKIINN:

a)y= \/x_ +\/_x+\/_ 7;6)y=sin [ je)y x®Inx; )y_ar():(tgx.

3.BBILII/ICJ'II/ITB mpeacibl, IPUMCHAS IIPABUIIO Jlonurans:
4) lim 3x? +10x+3 . sin7x .

x>0 3-5x% +2x% " -0 X +19°% X

4. Haiitu uHTErpaIbl:

a)_[(lZX +&/x° —6+ j

2 x dx a)j dx

e)jarctgxdx Z)I\/;—l s

] o

OINEHOYHBIE CPEACTBA JJISAA TPETBEI'O CEMECTPA
Bonpocs! 1151 KOJIOKBHYMA (TeKYIIHl KOHTPOJIb)

DYyHKIUH HECKOJIbKHX IePEeMEeHHbIX
OO6nacte onpeneneHus, IMHANA YPOBHS (DYHKIIUH JIBYX IIEPEMEHHBIX.
[Ipenen u HeMPepBHIBHOCTh (DYHKIIUH IBYX NIEPEMEHHBIX.
Yacrable npousBoaHble. [lomubiit nuddepenman.
OkerpeMyM (QyHKIMM JBYX nepeMeHHbIX. HanOomnbliee M HauMeHblIee 3HAUYCHUS (QYHKIMH
JIBYX MEPEMEHHBIX B 3aMKHYTOH 001acTH.

Bwh ke
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5. IlpousBomHas mno HampasieHuro. ['paguent. KacarenbHas IIOCKOCTH K HOpMalb
IMOBEPXHOCTH.
6. MeToa HAMMEHBIINX KBAAPATOB ISl 00pabOTKH 3KCIIEPUMEHTAIBHBIX JAHHBIX.

OO0pa3upl KOHTPOJIBLHBIX Pa0OT 1JIs1 pyOesKHBIX aTTecTAlM

1-a pybesrcnasa ammecmavusn

. . 2
1.HaiiTn yacTHBIE IPOU3BOIHBIE IEPBOTO MOPsAKA JaHHOHW pyHKImu: U = X+ y3 —3Xy + Xz
2

2. Perrtuts ubdepenuuansubie ypapaenus: a) yy' =1+ y*; 6)y' = y—z —3X +2;
X X

[/ 3 14 1 ", ! .
B)Y' +— 3x, Y=L Y= migxy =2y, )Yy’ +64=0, y(0)=4, y(0)=2; x)
y’ —4y +4y =—e*

2-1 pybexcnas ammecmayus

_n
2 (1)’

© 5" 1

2. UccnemoBaTh Ha CXOUMOCTD PSIBL: Q) Z \/_ ;0) X —

_1n )Z\/—l F)Z( ) E

0
3. Haiitu o6acth cXOIMMOCTH CTENEHHOTO paaa » X" /10",
n=1

1. HarncaTp nsTh NEPBBIX YICHOB psila, €CIU A,

TeoperuyecKkne BONpPOChl, BbIHECEHHbIE HA IK3aMeH
JAunddepennuanbubie ypaBHeHUS

1. JIuddepennuanpabie ypaBHEHUS: onpenenaeHue, nopsaaok Y, pemenue Y.
Judbdepennmansaoe ypaBHeHHE 1-To mopsiiKa: ompeeneHue; o0Iee 1 YaCTHOS PEIICHHUS.
TeopeMa cyliecTBOBaHUS U €AMHCTBEHHOCTH pemieHus st 1Y 1-ro nopsaka.
Y ¢ pa3gensomuMucs NepeMEeHHbIMH: OIPEICICHUE U TOPSAIO0K PEIICHHUS.
Onnopoansie JIY 1-ro nopsaka: onpeaeseHue U NopsaoK peuieHusl.
Jluneitnpie JIY 1-ro mopsaka: onpeaesneHue U NopsaaoK peuieHusl.

N

ok w

CYILIECTBOBAHUS U €IMHCTBEHHOCTH PEIICHUSL.

7. Tlpocreiimme ypaBHEHUS, JOMYCKAIOIINE MTOHKEHNUE MOPSIKA!
y'=1(x), y'=1(xy), y'=f(y.y)

8. Jlumueitnsie 1Y 2-ro mopsijaka: HEOJHOPOIHBIE U OJJHOPOIHBIE ypaBHEHUS. Teopema
CYILLECTBOBAHUS U €JMHCTBEHHOCTH PELICHUS

9. Jluneitnsie onHopoausie Y 2-ro mopsaka: TeopemMa 0 CTPYKTYpe ero perieHus

10. Heognopoausie nunelinbie Y 2-ro mopsiaka: Teopema o CTPyKType 00IIero pemeHus

11. JIuneitabie ogqHopoaabie JIY 2-T0 mopsiiKa ¢ IOCTOSHHBIMU KO3 QUIIECHTaMU.
XapakTepucTUIeCKOe YpaBHEHUE U CTPYKTYpa OOIIIEro perieHus

12. Jluneitnbie HeoqHOpOAHBIE [IY 2-TO MOpsiAKa ¢ MOCTOSHHBIME KO3(h(UIIIEHTaMU CO
CIIELIMAJIBHOM IIPaBOM YaCThIO

13. MeTo1 BapHaIiiy MpOU3BOJIbHBIX TIOCTOSTHHBIX (MeTo Jlarpanxa)

14. Cucremsl quddepeHuanbHbIX ypaBHEHUH. MeTo1 UCKITIOUEHHS PEIIeHHS] CHCTEMBI
YPaBHEHUH.

Paan1

15. YncnoBsie psifibl, CXOMUMOCTb U PACXOIUMOCTD PsiioB. HeoOXoauMble YCIOBUS CXOAUMOCTH,
OCHOBHBIE CBOMCTBA.

16. JIocrato4Hble MPU3HAKHA CXOUMOCTH 3HAKOTIOCTOSIHHBIX PSIIOB: CPABHEHUE PSI/IOB.

17. ITpusnak Jlanambepa, paJuKaJbHbIA U UHTETpasibHbIN npu3Haky Ko,

Huddepenunanbabie ypaBHEHUS 2-T0 MOPSJIKA: ONpeAesieHUue, BUA 00IEero peueHus; Teopema



18. 3nakonepemennsie paasl. [lpusnak JleitOuuma.

19. AGcomntoTHAS U YCIOBHASI CXOUMOCTH YUCIIOBBIX PSIJIOB.

20. OyHKIMOHAIBHBIE Ps/Ibl, 001acTh CXO0AUMOCTH. CTeNIeHHbIE psibl, Teopema Abes.
21. nTepBai u paguyc CXOJUMOCTH, UX HAXOKJCHHUE B MPOCTEHIINX CIIydasiX.

22. Paznoxxenue QyHKINN B CTETICHHBIE PSIBL.

Oo0pa3sen 3K3aMeHALIMOHHOT0 O1JieTa

'POBHEHCKHI I'OCYJAPCTBEHHbBIM HE®TIHOW TEXHUYECKWI YHUBEPCUTET

NUMEHU AKAJJEMUKA M. I. MUJJIMOHIITMKOBA

Jucuunnuna: mamemamuxa
Wnctutyr HE@TH H I'A3A4 cnenuanbHocTs ['U cemectp Il

1.

2.

orwdE

JIuneitnsle oqHOpoaHbIe /1Y 2-T0 mopsiaka ¢ MOCTOSHHBIMU KO3 UIIMEHTaMU.
XapaKkTepucTUUYECKOE YPaBHEHUE U CTPYKTYpa OOILIEro pereHusl.
Pemuts muddepennmansubie ypaBaenus: a) (y +1)dx+ (x+1)dy =0,

2
6)y =2, -32
X X

2 3 = (1Y n+2)" & (1)
HccnenoBaTh Ha CXOIUMOCTb PSABL Y ———— i —= ) Y s —
8 8 pALL 2 Zl(ej[ n ) HZ:;(znu)2

! 14 3 " 1
+2;B)Y +£:3x, y(l):l, r)y =F.n)xy:y.

OLHEHOYHBIE CPEJICTBA IAJ YETBEPTOI'O CEMECTPA
Bonpoce! 111 KOJIOKBHYMA (TEKYIIMH KOHTPOJIb)

OcHOBBI TEOPUM BEPOSITHOCTE U MATEMATHYECKOH CTATUCTHUKH
Crnyuaiiabie coObITHs. CBOMCTBA BEPOSTHOCTEH COOBITHH.
DneMeHThl KoMOnHaTopuku. KomMOMHAINM 371EMEHTOB.
YcnoBHbIe BeposTHOCTH. DOpMyIia MOJTHON BEPOSTHOCTH.
JluckpeTHble ciyyaiiHble BETUYUHBI U UX YUCIIOBbIE XapaKTEPUCTHKH.
HenpepriBHbIE CitydaliHble BEIMYUHBI U UX YHCIIOBBIE XapaKTEPUCTUKU

O0pa3ubl KOHTPOJIbHBIX PA0OT MJIAA PYOEKHBIX ATTECTAN M

1-a pybesxcnan ammecmavusn

1.BeruncnuTs a) ”xzydxdy, 3<x<6,0<y<2,
D

6) [[ xydxdy, y =0, y =1-x*.
G

2.Berauenurs: [[[ xydxdydz; x=1,x=2,y=-2,y=-1,2=0,2=1/2.

2-a pybexcnan ammecmauyus

(2:8)

1.Beruucnuts: a) Ixydx+ (y - X)dy 10 JIMHUKU Y = X3;

(0;0)

6)J'(x2 +y2)jl 10 KpHBO# X = COSt +tsint, y =sint—tcost, 0<t < 27.
L

2.Cnyvaitnas BennunHa X 3a7aHa ¢yHkuuei pacnpenenerus F(X):

0 mnpu x<0,
2

F(X): )2(—5 npu 0 < x <5,

1 npu x>5.
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Haiitu: a) miotHoCTh BepostHOCcTe# f(X); 6) MaTemaruueckoe oxumanue M(X).

Teopeanecmle BOIIPOCHI, BBIHCCCHHBbIC HA 3K3aMCH

KpaTHble, kprBo/InHeliHbIe U TOBEPXHOCTHbIE MHTEIPAJIbI
JIBoiiHo# uHTerpan. OCHOBHbBIE MOHATHUS U ONPEICIICHHUS.
I'eomeTrpuueckuii cMpici IBOMHOTO MHTErpajga. OCHOBHBIE CBOICTBA IBOMHOIO MHTETpaa.
Brruncnenue ABOMHOIO MHTErpaia B IEKapTOBBIX U MOJSAPHBIX KOOPAMHATAX.
TpoitHoii nnTerpan. OCHOBHbIE OHATHUS U CBOMCTBA TPOMHOTO MHTErpaia.
Beruncienue TpoMHOTO MHTErpajia B JEKapTOBBIX KOOPAMHATAX.
3aMeHa NepeMEeHHbIX B TPOMHOM MHTErpaje. Boruricienue TpoitHoro uHTerpaia
B [IWIMHJIPUYECKUX KOOPAUHATAX.
HexkoTtopeie npuioxeHns: KpaTHbIX UHTETPAJIOB.
8. Kpusosmneiinsiii uaTerpai [-poga. OCHOBHBIE MOHATHS U CBOMCTBAa KPHUBOJIMHEHHOTO

MHTETrpaJia o JJIMHE JyTH.

9. BrruncieHne KPUBOJMHEHHOTO HHTErpaia |-ro poxa.
10. HexoTopble MpHIIOKEHNST KPUBOJIMHEHHOTO HHTErpaa [-ro poma.
11. KpuBonuneitnsiit uarerpai I1-ro poga. OcHOBHbBIE CBOIICTBa HHTETpaa.
12. Berauciienue kpuBosimHeiHOTO nHTeTrpana II-ro poma. ®opmya Octporpaackoro-I puHa.
13. HexoTopble MpHUIIOKEHNST KPUBOJIHMHEHHOTO HHTErpaa I1-ro pona.
14. TloBepxHocTHBIN UHTErpai [-ro poga. OCHOBHBIE MOHATHS U CBONCTBA MHTETpaJia.
15. TlosepxuoctHsIit nHTErpa II-ro poma. ®opmyna Octporpaackoro-I'aycca.

oakrwdE

~

Oo0pa3sen 3K3aMeHALIMOHHOT0 O1JIeTa .
I'PO3BHEHCKUH FOCV}IAPCTBEHHBIPT HE®TSAHOU TEXHUYECKWU YHUBEPCUTET
NMEHU AKAJIEMUKA M. I. MUJJIMOHIIIMKOBA

JlucuuminuHa: mMamemamuka
Nuactutyr HE@TH U I'A3A4 crennanbHOCTh [ cemectp IV

1. Boluncnienue 1BOMHOTO MHTErpajia B IEKaPTOBBIX U MOJSPHBIX KOOPIMHATAX.

2. Beluncauts: a) ”xdxdy; x=-1x=2,y=x+2,y —y
G
6)M(—ZX+4y—4z)dxdydz, V: x—2y+2z+2=0, x=0, y=0, z=0.

3. ImeroTcs 1Be OMHAKOBBIC YPHBI € IIapaMu: B IEPBOH 5 OebIX M 6 YEPHBIX; BO BTOPOU 7 OCNbIX U 8
yepHbIX. 113 mepBoii BO BTOPYIO MepeKIaapIBatoT /1Ba mapa. HailTi BeposTHOCTh TOTO, 4TO
W3BJICYEHHBIN MOCIIE 3TOTO U3 BTOPOM YPHBI LIAp OKAXKETCs OeIbIM.

4.Cnyqaiinas Benmuunna X 3amana pynxiueit pactipenenenus F(X) (unterpambhoit pyHkumeit):

0 10e x<0,
F(x)=<x* T8¢ 0<x<1,
1 70e x>1.

TpeGyercs: @) Haiiti miuoTHOCTh BepostHocTH T (X) (uddepennmansuyro GyHKIu0); 6) HalTH
maremaruueckoe oxumanne M (X); 6) wmaiitu mucnepcmro D(X); 2) maittu  cpenmee
KBaJ[paTHYeCKoe OTKIOHeHHEe o (.X) .
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5. Metoabl opranu3anuu 00y4eHus

Peanuzanyss KOMIETEHTHOCTHOrO MOAXOAa IMpeAyCcMaTpUBacT HCIOIb30BaHHE B Yy4eOHOM Mpolecce
WHTEPAKTUBHBIX (OpM MpoBeAeHus 3aHATUH. [Ipu n3yueHnn MaTeMaTHKH UCTIONB3YIOTCS CIICAYIOIINE METOABI
WHTEPAKTUBHOTO OOYYEHHsI: TECThI, MPE3eHTALH C MCTIOIb30BaHMEM Pa3JIMYHBIX BCIIOMOTATEIbHBIX CPEACTB:
WHTEPAKTUBHOW JTOCKH, pa3JaTOUYHBIX MATEPHAJIOB; 3aJJaHUsl Ha CaMOCTOSITENbHYIO padoTy. KonmuuectBo 4acos,
BBIJIENISIEMBIX Ha MPOBEICHHE 3aHATHI B MHTEPAKTUBHOH (opme, periaMmeHTupyercs coorBercTBytomuM ®I'OC
BIIO u B 11enom B yaeOHOM Mpoliecce cocTaBisieT 94 4acos.

9.Y4yeOHO-MeTOANYECKOE U UH(POPMAIITMOHHOE 00ecTieYeHue TUCIUTLITUHbI
a) OCHOBHAs JINTepaTypa

1. AéoayaxamuaoB C. C. Teopus BeposTHOCTeH M MaTeMaThdeckass craTuctuka. COOpHHK 3aaad. —
I'poznsiii, UIILTTHU, 2011.

2. Boromosor H. B. [Ipakrrueckuie 3aHsITHS 110 MaTeMaTHKe: yaeOHOe mocoOue s OakaiaBpoB. — M.:

MznarensctBO FOpaiit, 2013. — 495 c.

Jamaepa JLIL., Maramesa X.II. Jluneitnas anreopa: yue0.nmocodue. — ['po3nsrii: UIIL I'THU, 2010.
Jamaepa JLILL., Cociambexona JI.C. [luddepennuansusie ypauenus.—I po3usiit: U I'THHU, 2010.
Manyrun B. A. Jluneiinas anredpa: yued. nocooue. — M.: Pux I'pynm, 2011. — 464 c.

CanpoB A. A. Kpatkuii Kypc BbICIIE MaTeMaTHKH, TOM. 1, Tom 2. — ['po3Hsrid, 2014.

CaunoB A. A. Briciias matematuka. YucioBbie U ()yHKIIMOHAJIBHBIC PSJIBI. YUEOHO - METOIUYECKOE
rocooue mo u3ydeHuto paszaena. — I'posusiit, UTTL[ TTHTY, 2013.

8. Cociaamoexona JI.C. DiieMeHThI Teoprur QYHKIUM KOMIUIEKCHOM MEPEMEHHON. Y 4e0HO-METOMIEeCKOe
rmocodue 1o u3ydeHuto paszena u BemonHernto UTP. — I'poswsrit, UL TTHTY, 2014.

9. Kapakazban C.A. [IuddepennuanpHoe ucuucieHue (QYHKIHHA OJHOW TEpeMEHHOH [DIIeKTpOHHBIN
pecypc]: yuebnoe nocodue/ Kapakaspsian C.A., Ilak 3.E., ConoBséBa O.B.— DIeKTpOH. TEKCTOBBIC
manaaele.—  CII6.:  Cankr-lIlerepOyprckuii  TOCYZapCTBEHHBIH  apXUTEKTYPHO-CTPOUTENBHBIN
yaupepcuter,D6C ACB, 2015.—99c.—Pexum nocryna: http://www.iprbookshop.ru/33307.— 3BC
«IPRbooks», o maportro.

0) 1OMOJIHUTEIbLHAA JUTepaTypa

10. banaun K.Bb. Kpatkuii kypc BhIcIIeli MaTeMaTHKU [DIeKTpOHHBIN pecypc]: yueonuk/ K.B. banaun [u
ap.].— DiekTpoH. TekcToBble maHHbie.— M.: [amkoB u K, 2015.— 512 c.— Pexum nocryma:
http://www.iprbookshop.ru/14611.— 5BC «IPRbooksy, 1o mapoiro.

11. MarameBa X.II., CociaamobexoBa JI.C. COOpHMK aTTECTAIIMOHHBIX 3aJaHUil MO Kypcy «BpIcmias
marematukay. — ['posnsrii, I I'THH,2009.

12. IllusoBa 3.B. Teopus BeposSTHOCTEH U MaTeMaTH4YeCKasi CTATUCTHKA [ DJIEKTPOHHBIN pecypc]: yaeOHOoe
nocobue/ [lunosa 3.B., llumoB O.U.— Dnexrpon. Tekcrosie nanusie.— CaparoB: At [1u Ap byke,
2015.— 158 c.— Pexwum nocryma: http://www.iprbookshop.ru/33863.— 3BC «IPRbooksy, 1o mapoito.

13. Padymko A.Il. [u ap.]HOuBHIYyanbHbIC 3aJaHus MO Bbicuiel Mmartemaruwke. Yacte 1. Jluneitnas u
BEeKTOpHas anreOpa. AHamutudeckas reomerpus. JuddepennuanpHoe ncyucieHne (YHKIUNA OXHOM
repeMeHHON [DNeKTPOHHEIN pecypc]: yueOHOe mocobue.— DIEeKTPOH. TEKCTOBBIE JaHHBIE.— MMHCK:
Bemmiimas mkona, 2013.— 304 ¢.— Pexum pocryna: http://www.iprbookshop.ru/20266.— 3bC
«IPRbooksy, mo mapouto.

14. CocnambexoBa JI.C. Psner @ypre, yaeOHO-METOANYECKOE TOCOOME TI0 U3YUEHHIO pa3jiena., —
I'poznsriit, UIIL I'THH, 2011.

Ipumeuanue. YiazaHAbIE MATEPHATHI MIMEFOTCT HA KAhepE M B YMTAITHFHOM 3a7Te YHHBEPCHTETA, & TAKKE HA CaliTe

Kapemmpbl, OTKY/IA CTY/ICHT MOXKET OECIDIATHO CKAauaTh HEOOXOMMMBIA MaTeprasL

HNHuTepHeT pecypcebl
1. Caiit kadenpsr «BsIciias u mpUKIagHAsS MaTeMaTHKa»: VM-ggntu.ru
2. http:// www.iprbookshop.ru
3. http://e.lanbook.com
10. MaTtepuajJibHO-TeXHUYECKOe o0ecneyeHue TUCHUIIIMHbI
3a kadenpoit «Breicmias u mpuKIagHAas MaTeMaTHKa» B TJIABHOM Y4eOHOM KOpITyce 3aKperuieHBI
nekuroHHas ayauropust Ne 1-08, aynutopun ans npoBeaeHus npaktuueckux 3austuil NeNe 2-08, 2-12, 2-27, 2-
29, 2-31, 2-33, 2-35, 2-39, GONBIIMHCTBO W3 KOTOPHIX OCHANICHO TaOMUIAMH, TpadUYeCKUM MaTepuajioMm,
YepTeKaMHd 10 JHHEHHOW anredpe, »JIeMEHTaM BEKTOPHOH anreOphl, aHAJUTHYECKOH TeOMETpHH,
mddepeHIHaIEHOMY HCUUCIEHUIO (DYHKLINH OIHON MEpEeMEHHON, MHTErpalbHOMY HCUHCIIeHuto; aya. Ne 2-12
CIly’KHT B KaueCcTBE KOMITBIOTEPHOI'O KJIAcca, TI€ YCTAaHOBJIEHB! 12 KOMITBIOTEPOB, KOTOPHIE HUCIOIB3YIOTCS IS
CaMOCTOATEIEHOW PabOThl CTYIEHTOB; 31€Ch K€ BO3MOXHO HCIIOb30BAHNE KOHTPOIMPYIOLIMX MPOrpaMM ISt
npuéma 3au€roB U K3aMeHoB. Ha xadenpe nMerorcs MHTepaKTUBHAS JIOCKA M JUAIIPOEKTOP.

Nogkow
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http://www.iprbookshop.ru/

JIMCT

coryiacopanusi padboueil mporpaMmbl

CocraBUTED

COI''TACOBAHO:

3aBenyromuii kadenpoit «Boicmias u
MPUKJIAHAS MaTeMaTHKa

3aBenyromuit kadenpoit
«IIT" »

Hupektop IYMP

3aBpueBa M. C-D.

I'auaes A. M.

laumos A.A.

MaromaeBa M. A.

21



	6. Самостоятельная работа студентов по дисциплине
	Самостоятельная работа студентов организуется в соответствии с «Положением о самостоятельной работе студентов ГГНТУ» следующим образом:
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