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1. Ileam v 3aga4u TUCUMIJIMHBI

HeﬂblO MaAaTEMAaTHYCCKOI'O O6paSOBaHI/I$I 6aKanaBpa SABJIACTCA: 06yquI/Ie CTYACHTOB OCHOBHBIM
IMOJIOKCHHUAM U MCTOAAM MAaTCMAaTUKH, HABBIKAM IIOCTPOCHHUA MATECMATUUYCCKHUX JTOKA3aTCIILCTB I1Yy-
TEM JIOTHYCCKUX paccy;xz[eHHﬁ, METOJaM PCUICHUA 3aaa4.

33[[3‘{3MI/I HU3YyYCHUS AUCHUIUIMHBI ABJIACTCA 06yquI/Ie CTYACHTOB OCHOBHBIM MAaTCMaTHU4YC-
CKUM METOJaM, UX 3HAKOMCTBO C pa3JIMYHBIMU IMTPUITOKCHUAMHA 3TUX MCTOJOB K PCIHICHUIO IIPAKTH-
YCCKUX 3a/ay, Acjasd IMpHu 3TOM YIIOp Ha TC pa3aciibl MATCMAaTUKH, KOTOPLIC B COOTBCTCTBUHU C yqe6-
HBIMH IIJTaHAMH UMCIOT BaXXHOC 3HAYCHUEC JIs1 TOI'O MJIKM KHOI'O HpO(bI/IJ'Iﬂ IIOATrOTOBKH 6aKaHaBpOB.

2. MecTo AMCHMILINHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Matemartuka oTHOCUTCS K OJIOKY 1 00si3aTenbHOM YacTy B yueOHOM IJIaHE HAMPaBIICHUS
13.03.01 «TemnosHepreTrKa U TEIJIOTEXHUKA» U MPEIyCMOTPEHa JUIsl u3ydeHus B 1-3 cemecTpax.

OCHOBOI1 OCBOCHHSI JAaHHOH y4eOHOH MUCIMIUIMHBI SBJSETCS MIKOJIBHBIM Kypc MaTeMaTHKH.
OJeMeHTBhl HEKOTOPBIX pa3/iejioB MaTeMaTHKH, U3yyaeMbIX B By3e (JIMHeiHas anreOpa, nudde-
PEHIUMAIBHOE U MHTETPaIbHOE MCUYHUCIIEHUS (YHKIIMM OJHOM NEPEMEHHOM, aHaJIUTHYECKas Ieo-
METpHS), 3aJI0’KEHBI B IIKOJBHOM Kypce MaTeMaTHKH; 3HaHHME 3TUX 3JIEMEHTOB 00s3aTeIbHO Kak
JUIsl yriryOJI€HHOIO U3y4eHHUs YKA3aHHBIX Pa3/iesioB MaTeMaTHKU B By3€, TaK U U1 OCBOCHHUS Ta-
KHX pa3/iesioB, U3y4YEHUE KOTOPBIX MPEAYCMOTPEHO TOJIBKO B BhIcLIel MaTemMaTuke (aupdepeHnu-
QIBHOE WCYMCIICHNE (YHKIUH HECKONBKHX TEePEeMEHHBIX, MTU(QepeHIaIbHble YPaBHEHUS, BbI-
YHCJICHUE YUCIIOBBIX XapaKTEPUCTUK CIy4YaiHbIX BEJIUYMH, UCIIOIb30BAaHUE MAaTEMaTUYECKUX Me-
TOJIOB 00pabOTKH CTAaTHCTUYECKUX JAaHHBIX U IPyTHE).

JlaHHasi TUCLUIIIMHA SIBJISIETCA NMPEIIIECTBYIONIEH I CIEAYIONIMX €CTECTBEHHOHAYYHBIX U
oOuienpodeccuoHaNbHBIX YU€OHBIX JHUCLUUIUIMH, IPEIyCMOTPEHHBIX B yU€OHBIX IJIaHaX CHelu-
anbHOCTeH HampaBieHus «CranaapTuzanus u merposnorus»: dusuka, Unpopmaruka, Mexanuka,
['unpaBnuka ¥ TUAPaBINYECKHE MAIIMHbI, DJIEKTPOTEXHUKA U JIEKTPOHUKA, TexHnyeckas TepMo-
JUHAMHKa U TeIJIOTeXHUKA, OCHOBBI HHKEHEPHOTO IIPOEKTUPOBAHHUS.



3. Ilepeyenb NMIAHHPYEMbIX Pe3yJbTATOB OOy4YeHHS] O JAUCHUILIHHE

(MO1y./110), COOTHECEHHBIX C MHAMKATOPAMM JOCTHKEHUs KOMIIEeTEeH U

Taouauna 1
Kox mo ®1ocC HNHauKaTopbI 10CTHKEHUS Ilnanupyembie pe3yJbTaThl
o0y4yeHHs] MO JUCHHUILINHE
(3YB)
OobmenpodeccuoHaIbHbIE
OIIK-2 Cnocoben OIIK-2.1. [Ipumensier marema- 3HATh:

HPUMEHSTH COOTBET-
CTBYIOLIHH (hr3HKO-
MaTeMaTUYECKHUH ar-
napat, METO/bI aHa-
JM3a ¥ MOJISITUPOBa-
HUSI, TEOPETUIECKOTO
¥ 9KCIIEPUMEHTAIBHO-
r'0 UCCIIeIOBaHUS TIPH
peuIeHun mpodeccuo-
HAJIBHBIX 3a/1a4.

TUYECKHH anmapar uccjae10BaHus
(byHKIMH, THHEWHOU anreOpsl,
mudepeHIaTbHOTO U UHTE-
IpaJbHOTO UCUYHUCIICHUS, PSJIOB,
muddepeHIaTbHBIX YPaBHEHHIH,
TEOPUHU QYHKIH KOMITJICKCHOTO
MIEPEMEHHOT'0, YNCICHHBIX METO-
TIOB.

OIIK-2.2. /IleMoHCTpHpYET MO-
HUMaHue PU3NICCKUX SIBIICHUHN U
MIPUMEHSIET 3aKOHBI MEXaHUKU,
TEPMOJMHAMHKH, SJICKTPUUIECTBA
Y MarHeTu3ma, OMTHKH..
OIIK-2.3. BeinonHseT MOICHN-
POBaHME CUCTEM aBTOMATHYECKO-
T'O PEeTyJINPOBAHHUS.

- QHAJIMTUYECKYI) TCOMETPHIO U
JUHEHHYI0 anredpy; MociaeaoBa-
TEJIBHOCTH W PAAbl; (YHKIUU
KOMIIJICKCHOTO MIEPEeMEHHOTO;
TEOPHIO BEPOSTHOCTEH U MaTeMa-
TUYCCKYIO CTaTUCTUKY.

yMeTh:

- IPUMEHATH (PU3UKO-MATEMaTH-
YeCKHe METOJbl JUI PEIICHUS
TCXHUYCCKHUX 3ada4d C IMPUMCHC-
HUEM CTaHJApPTHBIX MPOrpaMM-
HBIX CpPCACTB, IMPUMCHATHL BCPO-
ATHOCTHO-CTaTUCTUYECKUI  TOJ-
X0 mpHu PCHICHUH TCXHHUYCCKUX
3ajad.

BJIA/IETh:

- HaBBIKAMU TTPUMEHEHUS 3HAHUN
10 MOJICITUPOBAHUIO K PEIICHUIO
MPUKJIAIHBIX 33724 APYTUX 00-
menpo(eccHoHaNbHBIX U CIICIIH-
QJIbHBIX JUCIHILINH, BIAJETh Me-
TOAaMHU HUCIIOJIb30BAaHUS MaTEMa-
TUYECKUX METO/I0B 00padOTKU
AKCIIEPUMEHTAIbHBIX.

Tabnura 1




4. O0beM IUCHUILIMHBI ¥ BUJbI Y4eOHOH padoThI

Tabnuua 2

Buabl yueoHoii

Bcero u/3.en.

Pa30uBKka no cemecrtpam

paGoTs! 000 | 300 0®0 300
1 2 3 1 2 3
17-0-17 | 16-0-16 | 17-0-17 10-0-10 | 10-0-10 | 10-0-10
Konrakruan padora | 50,55 | 6019 | 68/1,9 | 64/1,8 | 6819 | 20005 | 20005 | 20/0,5
(BCero 4yacon)
B TtoMm uucie:
JleKIn 10012,8 | 30/0.8 | 34/0,9 | 3209 | 3409 | 1003 | 1003 | 1003
Hpaxtiaeckue sans- 005 ¢ | 30108 | 34/09 | 3209 | 3409 | 1003 | 1003 | 1003
Tus 113
CamocTosiTebHas 412153 | 552/12,1 | 138/3,8 | 136/3.8 | 138/3,8 | 184/51 | 184/5,1 | 184/5,1
padora (Bcero)
B ToMm uncne:
Bemousenne muck- 84/2.3 28/0.8 | 28/0.8 |28/0.8
mennou CP
TToaroroska x KP mo
pyGexHoii aTTecTa- 84/2.3 28/0.8 | 28/0.8 | 28/0.8
05051
N3yuenne BOIpocos,
BBIHCCCHHBIX Ha Ca- 66/1,8 | 228/63 | 22/0,6 | 22/0.6 | 22/0.6 | 76/2.1 | 76/2,1 | 76/2.1
MOCTOSITEJIBHYIO pa-
ooty
Hoaroroska kmpak- | g0 4 | 1oru5 | 3008 | 2808 | 3008 | 5415 | 5415 | 54115
THUYCCKUM 3aHATUAM
g:}f;mm“m' 90/2,4 | 162/4,5 | 30/0,8 | 30/0.8 | 30008 | 54/1.5 | 54/1,5 | 54/1,5
KoHTpoh 57 18 36 21 9 9
Bujg oryerHocTHn DK3. DK3. IK3. 3au. IK3. IK3. 3au. IK3.
gfc‘;‘:" Tpyroem- 612/14 | 612/14 | 206/5,7 | 200/4,1 | 206/4,2 | 204/5,6 | 204/4,1 | 204/4,3
17 17 57 5.6 57 5,7 5,7 5,7




5. Conep:xxanue y4eOHOM TUCHMILIIMHBI

5. 1. Pazaesibl AMCHUILUIMHBI M BUAbI Ay IUTOPHBIX 3aHATHH

Tabnuna 3
Ne HaumeHoBaHue pa3aeia Yacsl 1eKIMOHHBIX Yachl NpaKTHYeCKUX Bcero
/1 | JUCHHUILUIMHBI M0 CEMECTPaM 3aHATH 3aHATH 4acoB
0®0 | 30 020 | 3P0 020 | 300
1 cemecTp
1. | JIuneiiHas anreOpa 6 2 6 2 12 4
5 I:)‘)Ii'IIeMeHTBI BEKTOPHOU anreo- 4 ) 4 ) 2 4
3. | AnanuTuueckas reoMeTpust 6 2 6 2 12 4
4. | Teopus npenenon 8 2 8 2 16 4
JuddepennmanbHOe HCUHC-
5. | nenue QpyHKIMH OAHOM TEepe- 10 2 10 2 20 4
MEHHOM
Bcero: 34 10 34 10 68 20
2 cemecTp
HuddepennmanibHoe ncYUC-
1. | neHne QyHKIUN HECKOIBKHX 6 3 6 3 12 6
MEePEMEHHBIX
2. WNHuTerpansHoe HCIHCIICHAS 16 4 16 4 3 ]
GYHKIIMM OJHON EPEeMEHHOI
3. ﬁ[;lj)q)epeﬁunanmme ypaBHe- 10 3 10 3 20 6
Bcero: 32 10 32 10 64 20
3 cemecTp
L. KpatHbie, KpuBOIUHEIHBIE U 17 6 17 6 34 1
MTOBEPXHOCTHBIC MHTETPAITBI
5 Teopus BeposiTHOCTEN U Ma- 17 4 17 4 34 2
TEMaTUYeCKasl CTATUCTUKA
Bcero: 34 10 34 10 68 20
HTroro: 100 30 100 30 200 60




5. 2. JleKIMOHHBIE 3aHATHSA

Ta0nuua 4

NeNe n/m

HauMenoBanue
pa3nena
JUCIHHMILINHBI

Conepma}me pa3aesioB

1 cemMmecTDp

JInneiinas
aare0pa

Omnpenenurenu 2-ro ¥ 3-T0O MOpAIKA, UX CBOIicTBa. MuHOp M anred-
panueckoe JONOJHeHue ieMeHTa onpenenutens. [lonstue o6 ompe-
JeIUTEeIIe n-ro MopsaKa. Pemenue cucreM JIMHEHHBIX YPaBHEHUN Me-
tonoM Kpamepa. Ilonarue o marpune. CioxkeHHe, YMHOXEHUE MaT-
pul. YMHOXEHHE MaTpHI] Ha YUCIIO. YMHOXKEHHE ABYX MaTpul. OO0-
paTHas MaTpuua. MaTpudHas 3aluch U MaTPUYHOE PELIEHUE CHUCTEM
ypaBHeHu. Mertop ["aycca penieHusi CUCTEM JIMHEWHBIX YPABHEHHI

DJIeMEeHTBI
BEKTOPHOM
anredpbl

Bekropsl. JluneliHble onepauuy HaJ BekTopamu. JIMHeHas 3aBUCMMOCTb
1 HE3aBHCUMOCTb BEKTOpOB. basuc Ha miockoctu. [Ipoekuus Bekropa Ha
ock. Koopaunarsl Bekropa. CKansipHOE, BEKTOPHOE, CMEILIAHHOE IPOU3BE-
JIEHUsI W UX cBoiicTBa. Hampasiisiroiye KocCuHyCbl BEKTOPOB. I 'eomeTpuye-
CKHI CMBICJI BEKTOPHOI'O ¥ CMEUIAHHOTO MPOU3BEACHUIM

AHaJuTHYeCKasA
reoMeTpus

AHanmuTUYecKass TEOMETpUs Ha IUIOCKOCTH. PasznuuHble ypaBHEHUS
npsMoi tuHuK. Touka nepecedyeHust AByX IPsIMbIX, YTOJI MEXKY ABYMs
npsiMbIMU. KpuBbIE BTOPOTO MOPSIKA: OKPY>KHOCTb, JJLTUIIC, TUTIEPOO-
na, mapabosna. YpaBHEHHE IJIOCKOCTH, MPOXOsIIeld yepe3 JaHHYIO
TOUKY MEPIEHAUKYJSPHO TaHHOMY BekTopy. OOIiee ypaBHEHHUE IJI0C-
KOCTU. YpaBHEHHE IIJIOCKOCTH B OTpe3kax. PaccrosHue OT TOUKH 110
TJIOCKOCTH. YTOJI MEXKIY IJIOCKOCTSIMHU. Y CJIOBHUS MapajlyIeIbHOCTU U
nepneHauKyIsipHocTy miockoctel. [Ipsamas B mpoctpancTBe. KanoHu-
YECKOE U MapaMeTpUUeCKre YpaBHEHUS MPSIMON B MPOCTPAHCTBE. YTOI
MEXIy NPSMBIMU B MPOCTPAHCTBE. Y CJIOBUS MapajuIeIbHOCTU U Tep-
MEHAUKYJISPHOCTU MPSMOW U TJIOCKOCTH. TOYKa MepecedueHust mpsMon
n miockoctu. [loBepxHOCTH 2-r0 MOpsA/IKAa U UX KAHOHUYECKUE YpaB-
HEHUSIM: DJUTMIICOUIBI, TUTIEPOOJIOUIbI, TapaboIoUu b, TUIUHAPHI 2-TO
MOPSIAKA; KOHYC 2-T0 MopsiaKa

Teopus
npeaeioB

[Ipenen ¢pyukuuu. beckoneuyHo Manble GyHKIUMU U UX cBoicTBa. bec-
KOHEYHO OoJipIve (PYHKIMHM U UX CBSI3b ¢ OecKOHe4YHO MaibiMu. Oc-
. 0 «
HOBHBIE T€OpeMbI 0 Ipenenax. Heonpenenennocte Buaa 0w 3a-
0
MevarenbHble npezenbl. CpaBHeHNe 6eckoHeuHO Malbix QyHkumii [1o-
HATHE HenmpepbIBHOCTH (QyHKUMHU. OaHOCTOpOHHHE mpenensl. CBoii-
cTBa (PYHKIIMI, HEMPEPHIBHBIX HAa CErMEHTE: OTPAaHUYEHHOCTb, CYIIle-
CTBOBaHHE HaMOOJBIIEr0 U HAMMEHBIIETO0 3HAYEHUH, IPOMEKYTOUHBIE
3HaueHus. Touku pa3peiBa, X KiaccuUKaIHs




JAnddepennu-
ajJbHOE
HCYHCICHHE
(pyHxuumn oaqHoi
nepeMeHHOI

[Ipon3BosHbIE OCHOBHBIX 3JeMEHTapHbIX (GyHKuud. [IpomsBomnas
dbyHKIMH, 3a1aHHON MapameTpudecku. Juddepenunan GyHKIMA U €ro
reomeTpuueckuii cMpica. CBsa3b quddepeHnnana ¢ npou3BogHoi. Nu-
BapuaHTHOCTh (opmbl nuddepeHnmana cioxHo ¢yHkiuu. CBs3b
Mexay auddepeHInpyeMOoCThIO U HENIPEPhIBHOCTHIO. [Ipon3BoHbIE 1
muddepeHnmranbl BeICIUX MOpsiakoB. OCHOBHBIE Teopembl 0 audde-
peHIpyembix QyHKIugX: TeopeMbl @epma, Poms, Jlarpanxka, Komm.
[IpaBuiio JlonuTans u ero MCHOJIb30BaHUE JJISi PACKPBITHS HEoIpee-
nerHocteil. MccnenoBanue QyHKIMH ¢ TIOMOIIBIO MPOW3BOAHON. Tou-
Kk skcTpemyma (ynkuuu. Teopema ®epma. HeoOxomumoe u mpocra-
TOYHOE YCJIOBHUS CYHIECTBOBaHHs dKcTpeMyma. OThICKaHUE HanOOJb-
Ier0 W HAMMEHbIIEro 3HaueHuW QyHkuuu, auddepeHuupyemMoit Ha
orpeske. HccrnenoBanme BbIMTYKIOCTH (yHKmmu. Touku mneperuoda.
AcumnTothl rpadguka ¢pynkuuu. OOmas cxema uccieAoBaHUs (PyHK-
LIUM U TIOCTPOEHUs €€ rpaduka

2 cemMmecTOpP

And¢epennu-
ajJbHOE
HCYHCICHHE
GyHKumi
HECKOJBbKHX
nepeMeHHBbIX

OyHKIUN HECKOJIBKUX MepeMeHHbIX. O0JacTe omnpeneneHus, TUHUNA
ypoBHS (yHKIMU JBYX MepeMeHHbIX. [Iperen u HenmpephIBHOCTH
(GYyHKIMU IBYX NTEPEMEHHBIX.

UYactuele mpousBoaHbie. [lomHbii auddepeniman u ero ucmnoib3oBa-
Hue A npuOmkEHHBIX pacuéToB. Hambosbiiee 1 HauMeHbllee 3Ha-
yeHus] QYHKLIMU IBYX NMEPEMEHHBIX B 3aMKHYTON obnactu. [IpousBos-
Has 1o HampasiieHuto. ['paguent. KacatenpHas mioCKOCTh U HOPMAJIb
K MOBEPXHOCTU. MeTo/] HaMMEHBIINX KBaJpaToB ISl 00pabOTKU IKC-
[IEPUMEHTAJIbHBIX JIAHHBIX

HNurerpaiabHoe
HCYHUCJICHHE
(pynxkuuii oqHoi
nepeMeHHOn

ITonarue nepBooOpa3Hoi. HeomnpenenéHHbplii MHTErpal M €ro CBOM-
ctBa. Tabnuua HeonpeneneéHHbIX UHTErpaioB. OCHOBHbIE METO/bI UH-
TErPUPOBAHUS: HEIOCPEACTBEHHOE UHTEIPUPOBAHUE, METOJ MOJABEE-
HUS MO 3HaK Auddepennana, MeTo1 3aMeHbl IEPEMEHHON, UHTErpU-
poBanue mo 4acTsaM. KomrmuiekcHble uncna. Anredpandeckas (opma
3allMCU KOMIUIEKCHOrO 4ucia. Moayne M apryMeHT. JleWcTBus Hanx
KOMIUIEKCHBIMM 4HMCJIaMHU. TpHUrOHOMETpHUYECKas W IIOKa3aTelbHas
¢opMmbl 3amucu KoMmiuiekcHoro uucia. ®opmyna Myaspa-Jlamnaca.
IIpenen uucioBoi mocuenosaresbHOCTU. Yucno e. Harypanbhsle Jio-
rapudmbl. MHorousnensl. Teopema be3y. OcHoBHast TeopeMa anreOpsl.
Pa3noxxeHre MHOroOWwieHa Ha JIMHEWHBIE W KBAJpPAaTHBIE MHOMKUTEIU.
WHuTerpupoBanne panroHalbHbIX Jpobei. Tumsl mpoctedmux napodeit
U UX UHTerpupoBaHue. MIHTEerpupoBaHHe palMOHANbHBIX JpoOel Me-
TOJIOM DAa3JIOKEeHMs] Ha mpocredimue apodu. WHTerpupoBaHue mpo-
CTEHIINX MppalMOHANBHBIX (QYHKUWH. IHTerpupoBaHue TPUTOHOMET-
pudeckux (yHKUIMH, yHHBEpCalbHas TPUTOHOMETpHUYECKas IOACTa-
HOBKa. 3a7auu, NMPUBOASIINE K MOHSATUIO ONpPEAEIEHHOIO0 MHTErpaa.
OnpenenéHHplii uMHTETpan Hu ero cBoicTtBa. Popmyna HeroToHa-
JleiibHua. 3amMeHa nepeMeHHOH B onpeenéHHoM nHTerpaine. ®opmy-
JlJa UHTETPUPOBAHUS 110 YACTSAM JUIs ONpeAes€HHOro uHrerpania. [lpu-
JIO’KEHUS ONPEIEIEHHOIO UHTErpaja: BHIYMCICHHUE TUIOLIAAEH TUIOCKUX
¢buryp, BbIYMCIEHUE ITMHBI IYTH KPUBOH, 00HEMOB Tell.
Hecob6cTBennble nnHTerpasisl. HTErpaisl ¢ 6€CKOHEYHBIMHU NpeaeIaMu
uHTerpupoBanus. MlHTerpansl OT HeorpaHM4EeHHbIX (QYHKIUH




JAudpdpepennu-
aJbHbIE
YPaBHEHUA

3amaun, npuBosAnMe K nupdepeHInalbHbIM ypaBHEHHSIM. Teopema
CYILECTBOBAHMS U €AMHCTBEHHOCTH pelleHus A nuddepeHunanbHo-
ro ypaBHEHMs 1-ro mopsjaka. YpaBHEHUs C pa3AeisAIOLIMMUCS Iepe-
MEHHBIMH, OJTHOPOAHbBIC U JINHEHHbIE ypaBHeHUs 1-To mopsaka. Jud-
(bepeHmanbHbie ypaBHeHUs 2-10 nopsaaka. OcHOBHBIE MOHATHS. Teo-
pema cyuiectBoBaHus perieHus. [Ipocreiinivie ypaBHeHUs, TOIMYCKal0-
1IMe NOHMKEeHUe Nopsika. JInneinsle nuddepeHanbHbpe ypaBHEHUS]
2-ro nopsaka. Onpenenenue U cBoMcTBa. JIMHEHHbIE OJHOPOJHBIE U
HEOJHOPOJHBIE ypaBHEHUs. Teopema 0 CTPyKType OOIIEro perieHus
JIMHEMTHOTO HEOAHOPOIHOTO ypaBHeHUs. Meton Jlarpanka. JIunelinbie
muddepeHraibHbe YPaBHEHUS € TOCTOSHHBIMH KO3 UIIEHTaAMH.
Pemenue ogHoponHbIX ypaBHeHui. Pemenue HeogHopoaHbix nudde-
pEeHLIMANTbHbBIE YPAaBHEHUS C MIOCTOSSTHHBIMU KO3()(DUIIMEHTaMU ¢ TIPaBOii
4acThio creruanbHoro sujaa. [lonstue o auddepeHnnanbHbIX ypaBHe-
HUSX B YaCTHBIX MPOU3BOAHBIX (YpPAaBHEHUSI MaTEMaTUYECKON (PU3HKH)

3 cemMmecT?p

Kparnbie,
KPHUBOJIMHEHbIE
U
NMOBEPXHOCTHbIE
HHTErpaJjbl

JIBOMIHON MHTErpaJl, €ro CBOMCTBA W BBIYMCIICHHE CBEICHHEM K I10-
BTOpHOMY. IloHsATHE O TpOMiHOM MHTEerpane. 3aMeHa NEPEMEHHBIX B
KpaTHBIX MHTerpasax. KpuBOJIMHENHHbIE MHTETPANIbl, UX CBOWCTBA U
BbunciacHue. IloBepxHocTHble mMHTErpansl. [IpuilokeHHs KpaTHBIX,
KPUBOJIMHENHBIX U IOBEPXHOCTHBIX UHTETPAJIOB

10

OcHoBBI TECOPUH
BEPOSITHOCTEI U
MaTeMaTH4eCcKoM
CTATUCTUKHU

OO0mue npaBuiTa KOMOMHATOPUKH: MTPABHIIO CYMMBI, IPABUJIO MTPOU3-
BeZieHUs. BriOopku snemeHTOB. Pa3merieHus, nmepecTaHOBKH, coYe-
taHus. CiydaiiHble coOBITUS M onepaluu Hajx HUMH. HecoBmecTHbIE
coObiTus. IlonHas rpynmna nomapHo HECOBMECTHBIX coObITHH. Kiac-
CHUYECKOE OmpejesieHne BeposiTHOCTU. CBOMCTBA KJIACCUYECKOW Be-
POATHOCTH. YcCIOBHasl BeposATHOCTb. dopmyrna MOIHONH BEpPOSITHO-
ctu. ®opmyna baiieca. IloBropHble ucHbITaHUSA. bUHOMHABHOE
pacupenenenue. Popmyna bepnymiu. HauseposrtHeliliee 3HayeHHE
yucia nosiBineHus: coobiTus. JlokanbHas Teopema Myaspa - Jlamnaca.
Pacnpenenenne Ilyaccona. [lonmmHomuansHOe pacnpenenenue. Ciy-
yaiiHas BennuuHa. DyHKuus pacnpeneneHus. CBolcTBa (QyHKUIHU
pacnpezeneHus. JMCKpeTHbIe U HENPEpbIBHBIE CIy4yaliHble BEIHYU-
Hbl. [lmoTHOCTE pacnpenenenus, €€ cpoiictBa. HopmanbHBIN 3aKOH
pacnpenenenusi. He3aBucuMmble ciiydallHble BEIWYWHBL. UYuUCIOBBIE
XAapaKTEPUCTUKHU CIyYalHBIX BEIMYMH. MareMaTH4ecKoe OKHJaHUE,
e€ cpoiictBa. KoaddummenT xoppemnsiuu, ero coiictBa. OCHOBHBIE
MOHATUS MaTeMaTHYECKOW CTAaTHUCTUKU: BHIOOPOYHAs] COBOKYITHOCTH,
reHepaibHasi COBOKYIHOCTb, IOBTOpHAas BbIOOpKa, OecroBTOpHas
BbIOOpKA, OTHOCHUTEINBHBIN MOKa3aTesb BIOOpKH. Omnbdka penpeseH-
TaTUBHOCTU. ['eHepanbHas cpenHss, BbIOOpOUYHasi cpeaHsis. Y CTOM-
YUBOCTh BBIOOPOUYHBIX CpeaHHMX. JloBepuUTENbHbIE HHTEPBAIBl IS
OLIEHKM MaTEMaTH4YECKOTO 0KHMJIAHWS HOPMAJIBHOIO PaclpeieseHuUs.
OreHka BepOATHOCTH (OMHOMHAIBHOTO pacHpeesieHHs) 0 OTHOCHU-
TenbHOU vacTore. CTaTUCTHUECKOE pacmhpeenenue Boioopku. [Tomm-
T'OH 4acTOT, TUCTOrPaMMa 4acTOT




5.3. JlabopaTopHble 3aHATHSA HE NPEeYCMOTPEHbI

5.4. TlpakTnyeckue 3aHATHUS

Tabnuma 6

NeNe
n/n

HaumenoBanue pas-
aesia IUCHUNIHHBI

Coaeprxanue pasaesa

1l cemMmecTp

JluHeitnas ajaredopa

Boruncnenue onpeaenuteneit 2-ro, 3-ro U n-ro nopsakos. Pemienue
CHUCTEM JIMHEWHBIX ypaBHeHUU MeTogoMm Kpamepa. CroxxkeHue U Bbl-
YUTAHUE MATPULl U YMHOKEHUE UX HA YUCIIO. Y MHOKEHUE JIBYX MaT-
puil. Meton I'aycca penieHust CUCTEM JJMHEMHBIX YpaBHEHUI

DJIeMEeHTBI
BEKTOPHOI1 ajiredpnl

Pemienue 3a1au Ha HaxOXJI€HHUE KOOPAMHATHOH (POPMBI 3alMCU BEK-
TOpAa, €ro JUIMHBI, OIPEICICHAE B3aUMHOIO PACIOJIOKEHUS BEKTOPOB
Ha IJIOCKOCTU U B IIPOCTPAHCTBE. BhIUKMCIIEHNE CKAIPHOTO IPOU3BE-
ACHUA BCKTOPOB, HAXOKACHHUC YCIOBHUA HX NCPHCHAUKYIAPHOCTH.
BekTopHOe U cMelaHHOE TPOU3BEACHUS BEKTOPOB U UX I€OMETpUYE-
CKMM cwmbIca. IIpriiokeHue BEKTOPHOTO M CMEUIAaHHOTO IIPOU3BEIE-
HUI BEKTOPOB JJIs PELIEHUS] TEOMETPUYECKUX 3314

AHaJIuTHYECKASA
reomeTrpust

[Toctpoenue mpsimoii Ha miockoctu. CocTaBiieHHEe OOIIEro ypaBHe-
HUS NpsMOH, nmpoxonsduiel uepe3 ae Touku. IIpusenenue oOuiero
ypaBHEHHS MPSIMOIl K YpaBHEHHIO B OTPE3KaX M K YPAaBHEHHIO C yT-
J0BBIM KodpduuueHToM. HaxoxzaeHue yria MeExIy HpsSMBbIMU.
VYcnoBus napajiellbHOCTH M MEePHeHAUKYISPHOCTH IpsaMbIX. Ormpe-
JiefIeHHe PAcCTOSHUS OT TOUKHU 710 npsimoii  KpuBblie BTOporo mopsi-
ka. [IpuBeneHne oOmMMX ypaBHEHUI KPUBBIX BTOPOTO MOpsAKA K Ka-
HOHHUYECKOMY BUJY U IOCTPOEHHUE ITHX KPUBBIX.

Teopus npenenos

Oyuknus. O6macte  onpeaeneHuss  ¢GyHKuud.  OCHOBHBIE
XapaKTEpUCTUKU GyHKIUU. Brruncnenue IIPEIENIOB c
UCIOJIb30BAHUEM OCHOBHBIX TEOPEM O IIpejesiaXx. beckoHeuHO Malible
u OeckoHe4HO Oonbline QyHKUIMHU. PackpbITHe HeompeaeraeHHOCTEH.
Bolunicnenue mnpenenoB ¢ HUCHOIB30BaHMEM  IIEPBOIO U BTOPOIO
3aMeyYaTesIbHBIX TNpeAenoB. HempepbIBHOCTh (YHKIMHM B TOUKE.
Touku paspsisa [ u Il pona.

JudpdepenunanbHoe
HCYHCJICHHEe
(yHkuuii oqHOM
nepeMeHHOMH

[IpaBuna nuddepenuuponanus. AuddepeHunpoBanue caoxKHON

¢bynkuuu. uddepenumpoBanre HESBHON U MapaMeTPUUECKH 3aJlaH-
HoM (pynkiuii. [IponsBoanbie u 1uddepeHIanbl BHICIINX MOPSIKOB.
Jlorapudpmuueckoe auddepennupoBanue. Vcnoap3oBaHue MpaBuUiia
JlonuTans JUIst pacKphITUSI HEOIPEAETICHHOCTEH.
UccnenoBanne (yHKIIMM ¢ MOMONIBIO Mpou3BogHOW. HaxoxmaeHue
WHTEPBAJIOB MOHOTOHHOCTM U TOYEK OSKCTpPEMyMa; HaXOXJIECHHE
HauOOJIBIIIET0O M HAaUMEHBIIETr0 3HAYeHWH (QYHKLIMU Ha 33TaHHOM
otpeske. HaxoxaeHne nHTEpBaIOB BHIITYKJIOCTH, BOTHYTOCTH U TOYEK
nepernba. Haxoxnenue acumnror. Iloctpoenue rpaduka GyHKIUHN
Ha OCHOBAaHUU MPOBEACHHOTO MCCIEA0BAHUS (DYHKIINH.




2 cemMmecTp

JAnddepennuanbuoe
HCYHUCIeHnEe
GyHkumi
HECKOJIbKHX
nepeMeHHbIX

OOnacte onpeneneHus, JUHUM YpOBHS (YHKIMH JIByX
nepeMeHHbIX. YacTHble npou3Boanble. JuddepenunpoBanue
CJIO)KHOW (yHKIMHU, YacTHbIE IPOU3BOIHBIE BBICIIUX MOPSIAKOB.
IIpousBogHass  1mo  HampasiieHHroo.  ['pamuentr.  Meron
HaUMEHBUIMX  KBaJpaToB 00paOOTKM  3KCIIEPUMEHTAIbHBIX
JAHHBIX

HNuTerpaabHoe
HCYMCJIEHHEe
¢pyHxumi OTHOI
nepeMeHHOM

Heompenenennslii HHTErpal ¥ €ro OCHOBHBIE CBOWCTBa. Talmu-
na uHTerpanoB. OCHOBHBIE METOJbl MHTETPUPOBAHUS: HEIO-
CPEACTBEHHOE HMHTETPHUPOBAHUE, METOJ MOJBEACHHUS IOJ 3HAK
muddepennrana, METOJ] 3aMEHbI NIEPEeMEHHOM, METOJ] UHTErpU-
poBanusi mo 4vactsaM. KomriuiekcHele uymcia. AnreOpandeckas
(dbopMa 3anucu KOMIUIEKCHOTO yucia. Moynb u aprymenrt. Jlei-
CTBHSI HaJ KOMIUIEKCHBIMH YHCIaMHU. |pHroHOMeTpUYecKas U
noKasaresiabHast OpMBbI 3aMucu KOMIUIeKCHoro yucna. ®opmyna
Myagpa-Jlamtaca. MHorounensl. Pa3noxxeHue MHOrodjieHa Ha
TUHEIHBIC U KBAJPAaTHbIE MHOXKUTEIN. THUIBI MPOCTEHIINX APO-
O0ell M WX UWHTErpupoBaHHe. VHTErpHpOBaHWE pPALMOHAIBHBIX
npo0eil MeToIoM pa3NioKeHHsI Ha mpocTeimue apodu. MHTe-
TPUPOBAHHME MPOCTEHIINX HPpalUOHAIBHBIX (GyHKIUH. WHTe-
TPUPOBAaHHE TPUTOHOMETPHUYECKUX (QYHKUMH. Bpraucienue
onpeAenéHHOro MHTerpaja ¢ mnomomibio ¢opMynsl HeloToHa-
JleitbHuma. 3aMeHa MEpPEMEHHON B OMNPEICIEHHOM HHTErpale.
WuTerpupoBanue no yactaM. HecoGcTBeHHbIE MHTErpasbl. Bol-
YHCIICHHE MHTErPAIOB ¢ OECKOHEUYHBIMU TPAHHUIIAMH U MHTETpa-
JIOB OT Pa3pbIBHBIX (DYHKIIMH.

JudpdepenunanbHbIe
YPaBHEHHUA

VYpaBHeHHUs C pa3eaIoIUMUCS [IEPEMEHHBIMH,
ONHOPOJHBIE W JIMHEWHBICE YpaBHEHHs |-ro  mopsaxa.
Juddepenunanbable ypaBHEHUST 2-T0 HOPsIKA, AOMYCKAOIIUe
MOHWXKeHue  nopsanka.  Jluneidtneie — nuddepeHnuanbHbe
ypaBHeHHs 2-ro nopsanaka. JIMHelWHblE OAHOPOAHBIE U
HEOJIHOpOAHbIE ypaBHEHUs. JluHelHble nudPepeHuanIbHbIe
YPaBHEHHMsS C TMOCTOSHHBIMU Kod(¢uiueHtamu. Pemenue
OJIHOPOJIHBIX M HEOJHOPOJHBIX NU(DdepeHIINaTbHBIX YpaBHEHHH
C TOCTOSHHBIMM  KO3(p(UIIMEHTaMH ¢ TpaBOH  YacThIO
CHEIHaIbHOTO BUAA.
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3 cemMmecT?pP

Kparnbie,
KPHUBOJIMHEIHbIE

U TOBEPXHOCTHbIE
HHTErpaJbl.

JIBOWHON WHTErpan, ero cBoucrea. M3mMeHeHHe MopsaKa UHTETPUpPOBA-
HUs. BelumciieHne IBOMHOrO HMHTErpajla CBEIEHUEM K IIOBTOPHOMY.
TpoiiHOl MHTErpana U €ro BhIYMCIIEHUE. 3aMEHA IEPEMEHHBIX B KPAaTHBIX
uHTerpanax. KpuBosmHelHble MHTErpaisl U UX BblunciacHue. lloeepx-
HOCTHBIE MHTErPAJIbl U UX BblUMCIeHUE. [IpuiioskeHust KpaTHBIX, KPUBO-
JIMHEHHBIX U TOBEPXHOCTHBIX HHTETPAJIOB.

10

Teopust
BEPOATHOCTEl U
MaTeMaTH4ecKas
CTATHUCTHUKA

OO6mue npaBuiia KOMOMHATOPUKHU: MPAaBUIO CyMMBI, NPaBUIIO MPOU3BE-
nenus. Pazmenienus, nepectaHoBky, couetanus. CirydaiiHple cOOBITUS U
onepanuu Haa HUMH. HecoBMecTHbIe coObITHs. [lomHas rpynmna nomnapHo
HECOBMECTHBIX coObITHH. Kiaccuueckoe orpeneneHue BEpOSTHOCTH.
TeopeMbl CHOXKEHHUS W YMHOXEHHUS BEPOSTHOCTEH. YCIIOBHAsl BEPOAT-
HocTh. @opmyna monHou BepositHocTH. Dopmyna baiieca. Cxema bep-
HYJUIN.

JluckperHas ciydaliHas BEJIMYMHA U €€ OCHOBHBIEC XapaKTepuCcTUKU. He-
NpepbIBHAS ciydaiiHas BennunHa. DyHKIUS pACIpeneNieHuss U IUIOT-
HOCTb BEPOSATHOCTEH. MaTeMaTH4yecKkoe OXXUAAHUE U JUCIIEpCUs HEmpe-
PBIBHOM CITy4ailHOM BEJIMYMHBI.

['eHepasibHass COBOKYIIHOCTh M BbIOOpKa. Bapuanumonusiii psa. I'mcro-
rpamma, SMIpuyeckas (GyHKIUS pacrpeneneHus, BHIOOpOYHas CPEIHss
u aucnepcusi. CTaTUCTUYECKUE OLEHKU: HeCMEIIeHHbIe, d(D(eKTUBHBIE,
COCTOATEINbHBIE. JloBEpUTEIbHAS BEPOSITHOCTh U JJOBEPUTEIIBHBIN UHTEP-
Baj. Ompenenenre HeoOXoauMoro oobeMa BeIOOpkH. [IpuHIMI MakcH-
MaJIbHOTO TIPaBOMOI00uUS.

OyHKIMOHAIbHAS 3aBUCUMOCTh U perpeccus. Kpuble perpeccuu, HX
cBoricTBa. KoaddummeHT Koppensinu, KOppeasiuoHHOE OTHOIIEHUE, X
CBOWCTBA U OLICHKH.

6. CamocrositesibHast pa6oTa CTYIEHTOB 110 JUCHHUILIHHE

Ha CaMOCTOATECJIbHYIO paﬁoTy BBIHOCATCH CJICAYIOIHUE BOIIPOCHI (TeMI)I) pa3ae/ioB Kypca:

Tabmuna 5

No
/i

Temsl

JInneiinas anredopa. OOpatHas Mmarpuia. PemieHue cucteMbl MaTpUYHBIM CHOCOOOM.
JIuneiinple npocTpaHcTBa. JIMHEHAsA 3aBUCUMOCTh U HE3aBUCHUMOCTb CHCTEMBI BEKTOPOB.
Pa3mepHocTh 1 6a3uc nuHeitHOTO npoctpancTBa. Koopaunartsl BekTopa. [IpeoOpa3oBanue
KOOpAMHAT TPH Mepexojie K HoBoMy Oa3ucy. JImHelHble oniepaTopbl. MaTpuila JIMHEHHOTO
oneparopa. CBA3p MeXAy MaTpHUIlaMH JIMHEWHOIO omeparopa B pa3jM4HbIX Oaszucax. Panr
matpunpl. Teopema o panre. OgHOpoAHas M HEOJHOPOAHAs CHUCTEMBI JIMHEHHBIX
anrebpanveckux ypaBHeHuid. Teopema Kponekepa — Kanennu. @ynnaMenTanbHas cucrema
pELICHUN.

AnanuTudeckasi reomerpus. [ImockocTs. YpaBHEHHE TIIJIOCKOCTH, MPOXOMSIICH depes
JAHHYI0 TOYKY TMEPHNEeHIUKYISIPHO JaHHOMY BekTopy. OOIiiee ypaBHEHHE IIJIOCKOCTH.
VYpaBHEHHE MIIOCKOCTH B OTpe3kax. PaccTosHMe OT TOYKM 1O MJIOCKOCTU. YTON MEXIY
MJIOCKOCTSIMHU. Y CJIOBHSI TApAJIETFHOCTH M NEPIEHANKYJISIPHOCTH TIockocTel. [Ipsimas B
npoctpancTse IloBepxHoCcTel 2-T0 HOpsiaAKa U X KAHOHMYSCKHE YPaBHCHUSM.

Teopus npenesoB. Muoxecta. Onepanuu HajJ MHOXecTBaMU. J[ekapTOBO MpOM3BEAECHUE
MHOXKecTB. OToOpakeHHss MHOXecTB. MOIIHOCTh MHOXKecTBa. YHMCIIOBBIE MHOMXKECTBA.
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Yucnosas npsiMasi, okpecTHOCTU. OrpaHUYEHHbIE U HEOTpaHUUEHHBIE MHOKeCTBa. YucoBbIe
nociaenoBarenbHocTd.  OmpexpeneHue  Mpeaena  YUCIOBOM  MOCJEN0BATENIbHOCTH.
beckoHeuHbIE YHCIIOBBIE MTOCIIEIOBATEILHOCTH.

NuddepenuuaibHoe ucuucjieHue (GyHKUMH OHOI mnepemMeHHOoii. Jlorapudmuyeckoe
nuddepennupoBanne. ['unepbonumdyeckue (GyHKIMU W WX TpousBoaHbIC. [ 'padudueckoe
muddepenimpoanue. Pasnoxenune Qynkuuii nmo ¢opmyne Teitnopa. Bekrop-¢yHkims
CKasipHOrO apryMeHrta. IloHarue xpuBoH, miankas Kpusas. KacarenbHas K KpHUBOM.
Kpupusna kpuBoii. Pannyc kpuBu3Hbel. ' naBHas Hopmaias. bunopmans. Kpydenue KkpuBoii.

JAuddepennuanbuoe ucyucieHue (GyHKIHU HECKOJbKHMX IepeMeHHbIX. [IpumeHnenue
muddepenimana  (GyHKIMM K NOpUOIMKEHHBIM — BbIUMCIeHUsM. Juddepennupoanue
5 | HesiBHBIX (pyHKIMi. CkanspHoe nose. KacarenpHas MmiIoCKOCTh U HOPMajb K MOBEPXHOCTH.
OkcTpeMyM (QyHKIMHM JBYX T@epeMeHHbIX. HeoOxoaumble H 1OCTaTOYHbBIE YCJIOBUSA
CYILLIECTBOBaHMS JKCTpeMyMma (QYHKIMHM JBYX nepeMeHHbIX. HaunOombliee u HauMeHblee
3HaYeHUs (DYHKIIMHU JABYX NIEPEMEHHBIX.

HNuTerpanbHoe ucuyucienue pyHKuuu oaHoi nepemenHoi. [Ipubnmxénnoe BeIYMCICHHUE
ONpeNeNEHHBIX UHTETpAIOB. [IpuiokeHne onpeneneHHOro HHTErpajla: BbIYUCICHUE JUIMHBI
OYTM KpUBOHM, BBIYMCIEHHE OOBEMOB TeJ, BBIYMCICHUE IUIOIIAAM IOBEPXHOCTU Tela
BpaieHus. [IpuiioskeHue OIpeaesIeHHbIX HHTErpalioB K pPEUICHHI0 (U3UYECKUX 3a7ady:
BBIYUCIICHHE IMPONUIACHHOTO IyTH IO BPEMEHH, BBIUYMCIICHHE pabOTHl NEPEMEHHOH CHIIBI,
BBIUMCJICHUE CWJIBI JIABJICHUS JKUAKOCTH Ha IUIACTHHY, BBIYMCIECHHUE MOMEHTOB WHEPLHUHU,
BBIYMCIICHHE KOOPAMHAT LIEHTPa Macc IIOCKON (UTYpBI.

Judpdepenunanbubie ypaBHeHusi. YpaBHeHue Jlarpamka wu ypaBHenue Kiepo.
[Tpubmmxennoe pemenne auddepernnanpHoro ypasueHus. Crucremsl auddepeHnnanbHbIX
ypaBHEHHA. MeTOI HCKIIOUEHHsI PEIICHHs CUCTeMBbl TU(QEpeHINATbHBIX YpaBHEHHIA.
7 | Cucrembl IuHEHHBIX AU(QEepeHInanbHbBIX YPaBHEHUH C MOCTOSHHBIMU KO3 ULIMeHTaMHU.
[Tpunoxxenue nuddepeHnaNbHbIX YPaBHEHUN K U3yUYEHUIO B MEXaHUKE U AJIEKTPOTEXHUKHU:
MEXaHWYECKHEe KoJebaHMsl TIpy3a Ha YIPYrod CBSI3U, [EpPEXOAHbIE IPOLECCH B
anekTpuueckux cersax. JuddepeHunanbHpie ypaBHEHHST B YACTHBIX IPOU3BOJHBIX.
(YpaBHeHUSs] MAaTeMaTHYECKON PU3UKH).

KpaTHble, KpuBo/IMHeliHbIe U MOBEPXHOCTHBIE HHTErpaJibl. Boryricienue ABOMHOTO WH-
TErpaja B MOJIAPHBIX KOOpAWHATAX. HpI/IJ’IO)KCHI/Ie HBOﬁHBIX HWHTErpajIoB: BBIYUCIICHUC MACChI
IUIOCKOU IMJIACTUHBI, HAXO0XCHUC KOOPAWHAT HCHTpa Macc. Briaucnenne TpOfIHOFO HHTCrpaia
B IWIMHIPUYECKUX U CBEPUUYECKUX KoopauHarax. KpuBonmHeiliHble MHTErpaibl: Gopmyia
['puna. He3zaBHCUMOCTh KpUBOJIMHEMHOTO HMHTErpana oT MyTH HHTerpupoBaHus. [loBepx-
HOCTHBIC HHTETpajbl: hopmyna Ocrporpaackoro-I'aycca, hopmymna Ctokca.

OcHOBBI TeOpuHU BepOSITHOCTEH M MaTeMaTH4eckoi crartucTuku. HopmanbpHas ciyuvaii-
Has BEJIMYMHA; 3aKOH OOJIBIIUX YHCEN, HEpaBeHCTBO YeObIeBa; Teopema UeOrwimieBa; Teo-
pema bepnymnu; Teopema MapkoBa; Teopema Ilyaccona; nnrerpanbHas teopema MyaBpa —
Jlannaca. Iloka3arenbHOe pacrHpesiesieHne M €ro YMCIOBbIE XapakTepucTHKu. CraTtuctuye-
CKHE OIICHKH: HeCMelleHHbIe, 3(p(peKTUBHbIE, coCTOsATENbHBIE. JlOBEpUTEIbHAS BEPOSITHOCTD
U JIOBEpUTENbHBIN nHTepBasl. Onpenenenne HeoOXxoaumMoro oobema BbiOOpku. CraTucTHYe-
CKHE METO/Ibl 00pabOTKH AKCIEPUMEHTANbHBIX AaHHBIX. [lorpemHocts ouenku. Onpezene-
HUE TapaMeTPOB HEJIMHEMHBIX YpaBHEHHI perpeccMd METOJOM HaWMEHBIINX KBaJpaTOB
HENOCPEACTBEHHO U C OMOUIBIO JIMHEAPU3YIOIINX 3aMEH IEPEMEHHBIX.

IlepBblii cemecTp

O0pasen 3agaHus 17151 CAaMOCTOSITEIbHON PadoThI
1. CocraBuTh ypaBHEHHE ILIOCKOCTH, IPOXOSIICH depe3 Touky M| meprneHmuKyIspHO K

sekropy M M, , ecim MI(Z;— 1;1) u Mz(— 3;4;5).
x+1 y-2 z-1
1 -1

2. Haiitu TouKy nepecedeHus npsMoin

3x-2y+z-3=0.

3. IloctpouTh KpuBbIE 2- TO TOPSIKA:

1 IJIOCKOCTH
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(x=2) +(y+1) =4
25(x—4Y +9(y +4) =225
4(y -1 =9(x 17 =36
Y -x+3=0
13¢

L9 2y =3x" -2y,

4. Haiitu npou3BOHBIC TaHHBIX PYHKIUH: a)
y=e
x+1

5. Hccnenosars QyHknuo: ) = —1 U TIOCTPOUTH TpaduK.
x —_—

Bropoii cemecTp

Oo0pa3sen 3agaHus ISl CAMOCTOSITEILHOU PadoThI

2

—(1+ylnx)2—z=0.

X

Hana ¢pynkuus z = x” . Ilokaxure, 9to y

2. Jlanbl QyHKIHS z = arcsin(x2 y), TOYKa A(l; %j U BEKTOp a = 3 —4]'. Haiinure:

grad z B Touke A;
MIPOU3BOJIHYIO (GYHKIIMHM B TOYKE A IO HAIlPaBJICHUIO BEKTOpaA d .

3. Haiftu HeonpenenéHHbIE MHTETPAJIBL; B IBYX MEPBBIX 33aHUSAX MPOBEPUTH PE3yIIbTATHI
Qg QepeHIIMPOBaHUEM:

xsin7xdx.

I dx I Sx+1 dx J- dx j

9x* =47 I —6x+1 T xfx=7"

4. BpUKCAUTH ONPEIEIECHHBIN UHTErpal: j xV4+x7dx;
0

5. Bpruucnuts mioniaab GUrypsl, orpaHUuYE€HHON JTMHUSIMU:
2
y=x" -4 x—y+8=0
6. Bpruucnuth HeCOOCTBEHHBIE MHTETPANIBI TN ):[OKasaT}, UX PaCXOJHUMOCTb:

IJ.de' 2)J-

1+ x*

\/X-I—

Tpernii cemecTp
O0pa3en 3agaHus A9 CaMOCTOSITeIbHOI padoThl

2 2x
1. I3MeHuTE TOPSI0K HHTEIPUPOBAHHUS: J dx I f(x,y)dy.
0 x

2. Bpraucauts ABOWHOM MHTETpal IO 001acTh D, OrpaHUYeHHON YKa3aHHBIMHU

JIMHUSMU: ”(x—l—y)dxdy, D:x=0, y=4, xz\/;.
D
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3. BeIuncauTh ¢ MOMOIIBIO0 TIBOWHOTO HHTErpasla MI0MA b IOCKOM PUTyphl, OrpaHUYCHHON JIMHH-
amm: y=-2, y=2,y=x+2,y° =x.

4. Ilepeiias K TOJSIPHBIM KOOPAMHATAM, BIUUCIUTH IBOMHON HHTETpas ﬂ X%+ v dxdy,
D
D —xpyr paguyca 2.
5. BeluucnuTh TPOMHOM HHTETpa J. I J. xyzdxdydz tae obnacTh V orpaHn4eHa NOBEPXHOCTIMU
v

x2+y2+22:1,x20,y20,z:0.

6. Haiitu maccy Tena, OrpaHM4YE€HHOTO MPSMbBIM KPYTOBBIM LIMJIMHAPOM paauyca R U BBICOTHI H,
€CJIM €ro IUNIOTHOCTb B JIF000M TOUKE YHCIEHHO PaBHA KBAJpaTy PACCTOSHUSA 3TOM TOUKHU OT LIEHTPa
OCHOBaHUS LUJIMHAPA.

7. BeIUMCIUTh KPUBOJIUHEHHBIN HHTETpaN 2-TO pojia j(xz -2y dx+ (y* —2xy)dy, rue

AB
AA — otpesok npsiMoii, coenuastommii Toukn A(—1;—1) u B(1; 1).
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7. OueHo4YHbIE CpeCTBA
7.1. Bonpochbl K py0e:KHBIM aTTeCTALMAM

IEPBBIA CEMECTP

Bonpocs! k nepBoii py0exkHOH aTTecTaluu

Pa3gen: «3neMeHTH BEKTOPHOH anreOpbh»

1.

2.

7.

JlexkapTOBBI IPSIMOYTOJIbHBIE CUCTEMBI KOOPAMHAT Ha INIOCKOCTH U B IpocTpaHcTie. [lomsp-
Has CHUCTEMa KOOPAMHAT.

Bexropsl. JIuHeliHbIe onepanuu Hal BEKTopaMy. JINHEHHO He3aBUCUMBIE BEKTOPHI. basuc,
pazniokeHue 1mo 6asucy.

ITpoexunu BekTOpa Ha ocu koopauHat. Koopaunars! Bekropa. J[nuHa BEKTOpa U HaIllpaB-
JISIOIIKME KOCUHYCHI. Y CIIOBHS KOJZIMHEAPHOCTH BEKTOPOB.

CkassipHO€E IPOU3BEIEHNE BEKTOPOB U €TI0 CBOMCTBA.

Yrois Mexay BEKTOpaMH. Y CIIOBUE NEPIEHANKYISIPHOCTH ABYX BEKTOPOB. MexaHn4ecKkui
CMBICJI CKJIAPHOTO NIPOU3BEACHHUS.

BekTopHOe 1 cMmelaHHoe pou3BeAeHUs BEKTOPOB. OCHOBHBIE CBOMCTBA U BBIUMCIICHHE Ye-
pe3 ONpeNeIINTENH.

KommianapHOCTB TpEX BEKTOPOB. ['eomeTpruecKre NprIOKEHUI BEKTOPHOTO U CMELIaHHO-
IO IPOU3BEICHUN.

Paspnen: «Teopus npenenos»

8.
9

10.
11.
12.
13.
14.
15.
16.

17.

18.
19.

20.

21

MmuoxectBa. OCHOBHBIC ITOHSITHS.

[Monsitue pynkimu. O6macTe onpenencHus 1 00JacTh 3HAUCHUS (PYHKITUH.

OcHoBHbIE dNIeMEHTapHbIe (PYHKIINU, MX CBOICTBA U Tpaduku.

Kommuekcublie uncna. JIeficTBUS HaJl KOMILIEKCHBIMU YHUCIaMU.

Tpuronomerpuyeckas u nmokasarenbHasi OpPMbI KOMITJIEKCHBIX YHUCE.

Kopens n-oii crenenn n3 KOMIUIEKCHOTO YHCIIA.

[Ipenen ¢yukuuu B Touke. [Ipenen GpyHkumn Ha 6€CKOHEYHOCTH.

OnuoctopoHHHE Mpeeabl. OrpaHUYeHHOCTh (PYHKITUN, UMEIONTUHN TTpeIed.

beckoneuno Oomnbiias U OeCKOHEUHO Manas (QYHKIIMH U CBS3b MEXIy HUMH. PaznoxxkeHue
(byHKIMH, UMEIOIIEH TIpe/es, Ha MOCTOSTHHYIO U OECKOHEYHYIO MAJIYIO.

.10 0 o
OCHOBHHe TeOpeMbI (6] npez[enax. PaCKpBITI/Ie HeOHpeI[eJIeHHOCTeI/I [— nun|—. HepBLII/I
o0

3aMevaTeIbHbIN Mpeied.

Uucnossle nocnegoBatenbHocTh. [Ipenen nmocnenoatenbHocTu. CyliecTBOBaHUE Mpejena
MOHOTOHHOW OTpaHWYEHHOW mocieaoBarebHOCTH. Yncno e. Hatypaibabie torapudMel.
CpaBHeHHE 0ECKOHEYHO MaJbIX. DKBHUBAJICHTHBIE OECKOHEYHO Mauible. 3aMeHa OECKOHEUHO
MAaJIbIX SKBUBAJICHTHBIMU ITPU BBIYMCIICHUH MPEICIIOB.

HenpepsiBHOCT (yHKITUHN B TOUKE. TOYKH pa3pbiBa GYHKIIUU U UX KIACCH(PUKALINS.

. HenpepriBHOCTh (QyHKIIMM Ha oTpe3ke. CBOHCTBAa HEMPEPHIBHBIX Ha OTpe3Ke (YHKIIHI:

OrPaHUYEHHOCTh, CYIIECTBOBAHWE HAaMOOJBIIET0 M HAMMEHBIIET0 3HAUYEHHH, CyIlecTBOBa-
HHE TPOMEKYTOYHBIX 3HAUCHUM.
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Oo0pa3en 3agaHuii 1J151 NepBoii py0esKHOH aTTecTaluu

1. Meton 'aycca penieHus CucTeM JUHEHHBIX YpaBHEHUM

X1 _3XZ +3X3 29,

2. Pemnte cucreMy ypaBHEHUH {4x; + 2x, —x3 =—8;

Xy + 2X3 =-3.

3. aubl TOYKU HA MIIOCKOCTH A(2; 5), B(7; 6). CocTaBuTh 00I111e€ ypaBHEHUE NPSIMOM, IPOXOSIICH

4yepes 3TH TOUYKH, IPUBECTH €T0 K BUAY YPaBHEHUS B OTPE3KaX U MOCTPOUTDH MPAMYIO.
4. IlpuBecTH K KAHOHUYECKOMY BHJly YPaBHEHHE KPUBOH x? + y* +2x -4y —14 =0 M IIOCTPOUTS €e€.

PN R

9.

Bomnpocsl k0 BTOpoii py0e:xHOH aTTecTalluH

[IpousBoaHas ClOXKHON QYHKITUH.

HuddepenunpoBanue GpyHKIHNH, 3aJaHHBIX TApaMETPUUYECKH. (IPUMEPBI).

Tabnuua npou3BOJHBIX AIEMEHTAPHBIX (QYHKIUH.

Huddepennman pynxmmn, muddepeHnnan CyMMbL, TPOU3BEICHUS, YACTHOTO.
ITpouzBoaHbie U 1uddepeHIanbl BEICIIMX MOPSIKOB.

Teopems! Poins, Jlarpanxa u Komm.

PackpriTie HeonpenenéHHocTen B peaenax, npasuio Jlonurans.

Bospacranue u yosiBanue pynkuii. Heo6xonmmoe 1 1ocTaTOYHOE YCIIOBHE
MOHOTOHHOCTH (DYHKIIMM Ha OTpe3ke. DKCTpeMalbHble TOUKU. J|0CTaTOYHbIE YCIOBHS
JKCTpEMyMa.

BrimykiocTs ¥ BOTHYTOCTh KpUBOM. JlocTaTouHbIe yCI0BUS TOUYEK Hepernda (mpumepsl).
AcuMnToThl rpa@uKoB QYHKIMHI (TpUMEpHI).

10. UccnenoBanue GpyHKIUi, MOCTpOCHHE UX I'PaUKOB.

OOpasen 3agaHuii 1J1s1 BTOPOH PyOe/KHOM aTTecTaluu

1. [TonsiTHe MPOU3BOIHON PYHKINHU, €€ MEXaHUYECKUI U TEOMETPUYECKUN CMBICI.

1. Haiitu npenenst: 1) lim

2. Haiitn npousBoaneie Qyrkmmii: 1) y =5x* + —=—= — % +3, 2) y=cos* 2x, 3) y=x>-e"

3 .
2x +5x+1,2 limsme_
X—>0 7X3 +x+10 x—0 2x

2 4x

2

BTOPOM CEMECTP

Bonpoce! k nepBoii py0eskHON aTTecTaluu

Paznen: «luddepennumanbaoe ucuncienne GyHKIUNH HECKOIBKUX EPEMEHHBIX)»

1.

2.

)]

@OyHKIUN HECKONbKUX NepeMeHHbIX. OOmacth ompexaenenus. llpenen um HeNMpepbIBHOCTH
(GYHKIIMU HECKOJBKUX TIEPEMEHHBIX.

YactHble npousBoauHble. [Tonubl nuddepennnan u ero ncnoab30BaHue B MPUOIMKEHHBIX
BBIYHCIICHUSIX.

NubunerNenocts ¢opmbl nonHoro auddepennuana. ['eoMeTpudeckuii CMbICT IOJHOTO
muddepennnana. KacarenapHas MI10CKOCTh 1 HOPMaJlb K IOBEPXHOCTH.

YacTHble TPOU3BOIHBIE U TIOJHBIE TU(depeHIabl BICIMX nopsakoB. @opmyia Teitnopa.
HesBubie pynknuum u ux nuddepeHnupoBanme.
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N

Cxanapaoe nosne. [IponzBoaHas mo HanpapiieHUI0. [ pagueHT.

OkerpeMyM (YHKIMHM HECKOJIBKUX MepeMeHHBIX. HeoOXoanMble M JOCTaTOYHbIE YCIOBUS
CYILIECTBOBAHMSI SKCTPEMYMA.

Haubonbiiee n HanMeHblee 3HaYeHNs (YHKIIMK B 3AMKHYTOH 00J1acTH.

VYcnoBHbIi 3kcTpeMyM. Metosn MHOKHTENEH JIaHTpaHka.

. MGTOI[ HaMMCHBIINX KBAJAPAaTOB IJIA 06p360TKI/I SKCIICPUMCHTAJIbHBIX JaHHBIX.

Oopa3zey 3a0anuil 01 nepeoil pyoexcHol ammecmauyuu

Haiitu yacTHBIe Ipou3BoOaHbIE 1-r0 U 2-ro mopsaka Gynkmun: Z=3x> —2y° —5xy

5 —
In’(x-9) Jx

x—9

2

3
Haiitu nHTErpahI: J. 2x+ g % ~3x dx, Isiné 3xcos3xdx, J-
3 x
jx—dx, stiandx.
Vx? +6x+1

Bomnpocsl k0 BTOpo#i py0e:xKHOM aTTecTalun

Pazgen: «/{luddepennuansabsie ypaBHEHUSD)

11.
12.

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

19.
20.

[Tonsatue 06 0OBIKHOBEHHBIX UG (EepeHINATbHBIX YPABHEHHUSX BBICIIUX MTOPSIKOB.
[Ipocreiimme nuddepeHnnanbabie ypaBHEHHS BBICIIETO MOPSIKA, JOITYCKAIOIINE
IIOHM)KEHUE TIOPSAKa.

Jluneitnsle nudepenHnmanbHble ypaBHEHHs BTOPOro nopsaaka. OnpeneneHrue u CBOMCTBa.
JIuneiinble oqHOpPOIHBIE ypaBHEHNA. OCHOBHBIE TIOHATHUS.

JluneiiHble HEOAHOPOAHBIE ypaBHEHUsA. CTPYKTypa 00IIero peueHus JHHEHHOTo
HEOJIHOPOJHOIO YPaBHEHHUS.

. JIuneiinple nuddepeHanbHble ypaBHEHHSI ¢ TOCTOSSHHBIMU KO3 QUIIUEHTaMU.
XapaKTepuCcTUYECKOE YpPaBHEHUE.

[Ipocreitmue quddepeHnnanbHble ypaBHEHUS BbICILIETO MOPSIKa, J0MYyCKaIOIIe
MIOHM)KEHUE TIOPSAKa.

HaxoxaeHne 4acTHOTo petieHusi HEOAHOPOJHOTO YPaBHEHUS METOIOM 1oA00pa Mo MpaBoit
YacTH.

Cucremsl 1uddepeHIanbHble YpaBHEHUS IEPBOTO MOPSIJIKA.

MeToa UCKITIOUEHUS peleHus cucTeMbl T depeHIHaTbHbIX YPaBHEHU.

Ooépaszey 3a0anus 011 6mMopoIl pyode)dcHoll ammecmayuu

¢ odx dx
'!.\/;+5’;[4x+7’

BorunciuTe MHTErpaibl:

Pemute nuddepennmanbHbie ypaBHEHUS:

, y(ﬁ):5; 3). e"dy =xdx.

1) xy' = xsin1+ v;2).y + ytgx =
X COSX
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TPETUU CEMECTP

Bonpocskl k mepBoii py0e:xkHOIl aTTecTAlMU

Pasznen: «KpaTHbie uHTErpaibD

1.

S I U

= O 0~

JIBOViHBIE HHTErPAJIbI: OCHOBHBIE MOHATHA.

CBolicTBa ABOMHBIX MHTETPAJIOB.

Breruncienue JBOMHBIX MHTETPATIOB B IEKaPTOBBIX KOOPIUHATAX.
Brluucnenune 1BOMHBIX MHTETPAJIOB B MOJISIPHBIX KOOPAUHATAX.
IIpunosxeHus IBOMHBIX HHTETPAJIOB.

TpoliHble UHTETrpajIbl: OCHOBHBIE IOHSTHS.

CBolicTBa TPONHBIX UHTETPAJIOB.

Brrunciienre TpoOMHBIX UHTETPAJIOB.

IIpunoxeHns TPOMHBIX UHTErPAJIOB.

. KpuBonuneiinbie unterpansl 1-ro poaa.
11.
12.
13.
14.
15.

CBoiicTBa M BBIUUCIIEHNE KPUBOJMHEHHBIX HHTETPAJIOB 1-T0 poja.
KpuBosnuHelinble HHTErpajibl 2-ro poja.

CBoiiCTBa M BBIUUCIIEHNE KPUBOJMHEHHBIX HHTETPAJIOB 2-TO poja.
[IpunoxxeHus KpUBOJMHEWHBIX HHTETPAJIOB.

IToBepXHOCTHBIE HHTETPAJIBI: OCHOBHBIE ITOHATHS, CBOMCTBA U BHIYUCIICHHUE.

Ooépasey 3a0anus 011 nepeoil pydexdcHoll ammecmayuu

1 2-x2
N3MeHuTh NOPALOK UHTETPUPOBAHUS: Idx I fdy.
0 X

Brerancnuth 1BOMHON HHTErpa mo obnactu D, orpaHUYeHHON YKa3aHHOW JIMHUSMU:
Hx(yﬂ)dxdy D; y=x+5 x+y+5=0; x<0.
(D)

Bonpochb! K0 BTOpO# pyOe;KHOM aTTecTalui
Teopusi BeposiTHOCTell 1 MaTeMaTHYeCKasi CTATHCTHKA

CrnyuaiiHble cOOBITHS, IPOCTPAHCTBO COOBITHM, anredpa cobwiTuil. Kiaccuueckoe omnpene-
JICHUE BEPOSITHOCTU. DIEMEHThl KOMOMHATOPUKH.

I'eomeTrprueckue BeposiTHOCTH. CTAaTUCTUUYECKOE W aKCHMOMAaTHUYECKOE ONPEJEIIEHHUE BEPO-
ATHOCTH, CBOICTBa YCIOBHBIX BeposTHOCTeH. He3aBuCHMOCTh COOBITHIA.

VYcnoBHas BEPOATHOCTh, CBOMCTBA YCIOBHOM BEPOSATHOCTH. Y MHOYKEHHUE U CIIOKEHHE BEPO-
STHOCTEH.

®opmyna noaHou BeposTHOCTH U popMmyiia baiieca.

CrnyualiHbple BETMYMHBL. 3aKOH PacIpeeeHNus TUCKPETHOM, CllydalilHOM BEIMYUHBI, €€ YnC-
JIOBBIE XapaKTEPUCTUKH.

bunomuansHoe pacnpenenenue. @yHKIUSA pacIpeesIeHNs U IUIOTHOCTh BEPOATHOCTEN He-
MIPEPBIBHOM, CITyYallHOM BEJIMYMHBI, €€ YNCIOBBIE XapaAKTEPUCTUKH.

PaBHOMEpPHOE ¥ HOPMAIIBHOE PaCPEEIICHUS.

Hepasencto YeOnimeBa 1 3akoH Oosbiux ymcen. LlenTpanbHas npeaenpHas Teopema.
JlokanpHas ¥ MHTETpajibHas NPeesbHbIE TeOpeMbl Jlamnaca.

. 'eHepasibHas COBOKYNMHOCTh M BbIOOpKa. Clly4alHOCTh M PENpPEe3eHTaTUBHOCTH BHIOOPKH.

CraTtucTudeckoe pacrpeieieHue BHIOOPKH, €ro reOMeTpUIecKoe n300pakeHue.

18



11.

12.
13.
14.

OreHka mapamMeTpoB TeHEpaIbHON COBOKYITHOCTH 10 ¢ BhIOOpKe. KoHeuHbIe OIleHKH TeHe-
panbHOM CpeHEel U TeHEePaIbHOTO CPEIHETO KBAIPATUYHOTO OTKJIOHEHUS.

[ToHsiTHE O HECMEILIEHHOCTH, OLICHKH T€HEPAIbHOUN CpeaHEH.

JloBepuTebHbIE UHTEPBAIBI )1 TAPAMETPOB HOPMATILHOTO Paclpe/IeICHUsI.

IIpoBepka cTaTHueckux rumnotes. [lonstue o kpurepuu corsacus x°. IloHsTue o mpocreii-
LIUX CIy4alHBIX IIpoLecca.

Ooépaszey 3a0anus 011 6mMopoIl pyodexdcHoll ammecmayuu

1. B rpynne 30 cTyaeHTOB, Cpear KOTOPBIX 9 OTIMYHUKOB. HaliTM BEPOSITHOCTH TOTO, YTO CPEAH
0TOOpaHHBIX Hayaady 11 cTyAeHTOB 6 OTIIMYHUKOB?

2. B cembe 5 HeTefI. Cunras BCPOATHOCTU POXIACHUA MaJlbUWKa M JCBOYKHW OJUHAKOBBIMU,

Haiitu

BCPOATHOCTDL TOI'O, 4YTO CpCaAn HeTeﬁ He OoJiee JABYX MAJIbYUKOB.

3. CiyuaiiHas BennumHa X 3amaHa (yHkuumei pacnpenenenust F(x). Haiitu @) mimotHOCTh

BeposATHOCTH f(x); 6)MmaremaTtnueckoe oxumanue M (X); e¢)aucnepcutro D(X); 2)cpeanee

KBagpatuueckoe oTkioHenne o(X) . [locrpouts rpaduku pyaxmmii F(x) u f(x):

—

— = 0 0 3O\ DN K~ W

[S—
\S]

13.
14.
15.
16.

17.
18.
19.

0, mpu x<0

2

F(x)={2, mpn 0<x<4
16
1, mpu x =>4

7.2. Bonipochl K 3K3aMeHY

NEPBBIA CEMECTP

TeopeTuqecm[e BOIIPOCHI, BLIHOCUMbIE€ HA IK3aMECH

. OHpeI[CJ'II/ITeJ'II/I U UX OCHOBHBIE CBOMCTBA

BriBon hopmyn Kpamepa miist periieHust CucteM JTMHEHHBIX ypaBHEHUH

Marpuupl 1 JeficTBUS HaJl HUMU (CI0KEHUE, BHIUNTAaHUE U YMHOXKEHHE Ha YHCIIO,
YMHO’KEHUE JIBYX MaTpHII.)

Meron I'aycca penieHus: CUCTEM JIMHENHBIX YPaBHEHUI

MaTpuuHBIii CIIOCO0 pelIeHHs CUCTEM JINHEHHBIX YpaBHEHUIN

ITonsTue BekTOpa. JIMHEHBIE ONIEpALMK HAal BEKTOPAMHU

CkansipHOe MpoU3BEICHNE BEKTOPOB U €r0 CBOKWCTBA

BekropHOe IpOU3BENCHUE BEKTOPOB U €TI0 CBOMCTBA

BriBO yCi10BHI NTapauIEIbHOCTH U YCIOBUS NEPIEHANKYIISIPHOCTH JBYX BEKTOPOB

. CmemangaOE IMPOU3BCIACHUC BEKTOPOB U €TI0 CBOMCTBa
. 061_]_[66 YpaBHCHUA HpﬂMOﬁ " YPAaBHCHHUC HpHMOfI, HpOXOI[HH.ICfI 4Cpe3 ABC 3aJaHHBIC TOYKHU

d. Ha IINIOCKOCTH

. Yron MCKAY ABYMS PSMBIMHU. Touka MEPpECCUCHUA IBYX IPSIMBIX. YcaoBus

MapajuIeIbHOCTH U YCIOBHE NMEPIEHAUKYIIPHOCTH IBYX MPSMBIX.

Kpusslie 2-ro nopsiaka (OKpy»KHOCTb, 3JUIUIIC, THUIepOoia 1 napadosa)

[Ipenen pyHKIMM HEMPEPHIBHOTO aprymMeHTa (mpumMepsl). beckoHeuHo 00bIIONH apryMeHT.
beckoneuHo 6onbine, 66CKOHEUHO Malible (DYHKIMH (TIPUMEPHI).

CpaBHeHne 0€CKOHEUHO MabIX (yHKIIMHA, SKBUBAJICHTHBIE OecKoHeuHO Maubie. [IpaBumna
MPeesIbHOTO Nepexoaa: Mpeesl CyMMbI, IPOU3BEICHHS, YaCTHOTO (DYHKIIUH
(moKa3aTeaLCTBO).

[Tpusnak cymectBoBaHus npenena GpyHkuu. [lepBeiii 11 BTOpoil 3aMedaTenbHbIe MPpeIebl.
HenpepsiBHOCTD PyHKITNH, KiTacCU(DUKALINAS TOYCK pa3pbiBa (IPUMEPHI).

[TonaTue npon3BoAHON (QYyHKIHH, TEOMETPHUECKUI CMBICT (IIPUMEPHI).
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20. Teopembl 0 MPOU3BOIHBIX CYMMBI, IIPOU3BEACHUS, YaCTHOTO (DYHKITHH (JI0Ka3aTEIBCTBO).

21. IlpousBogHAs CIIOKHON (PYHKIIHH.

22. NubdepenuupoBanre GyHKIUHN, 3aJaHHBIX TApAMETPUUCCKH. (TIPUMEPHI).

23. Tabnu1ia MpOU3BOIHBIX 3JIEMEHTAPHBIX (PYHKIUH.

24. Nudbdepennman Gyakmuu, nuddepeHiuan CyMMbl, IPOU3BEACHHS, YaCTHOTO.

25. IIpousBoansie u aAuddepeHnanbl BHICIIUX TOPSIKOB.

26. Teopembl Poms, Jlarpanska un Komu.

27. PackpbITue HeollpeeaEHHOCTEN B Mpeenax, npasuio Jlonurans.

28. Bo3pacranue u yosiBanue ¢pyHkumii. Heooxoaumoe v 10CTaTOUHOE YCIIOBHE
MOHOTOHHOCTH (PYHKIIH Ha OTpe3Ke. DKCTpeMaibHble TOUKU. JlocTaTOUHbIE YCIOBHS
JKCTpeMyMa.

29. BBIMYKIIOCTh U BOTHYTOCTh KPUBOM. JlocTaTOYHBIC YCIOBHS TOYCK Meperunda (mpumMepsl).
AcumnToThl rpaduKoB GYyHKIUN (IPUMEPHI).

30. UccnenoBanue GpyHKIMI, TOCTpOCHHE UX TPAPUKOB.

OO0pa3sen 3Kk3aMeHALIMOHHOTO OHnJIeTa

MUHUCTEPCTBO OBPA3BOBAHUS 1 HAYKU POCCUICKOM ®EJEPALIMN
I'PO3HEHCKHWI I'OCYJAPCTBEHHbBIN HEDTIHOM TEXHUYECKU YHUBEPCUTET
nMeHHu akagemuka M. [{. MUIIJIMOHIIMKOBA
Jucrunnuza MaremaTrka
HNucturyT HNHI" I'pynna MCC cemectp |

buner Ne 1
1. Omnpenenurenu n-ro nopsiika. Aiaredpanyeckue 10NOJHEHUS U MUHOPBI.

2x, +x, +3x; =4
2. Pemmte cucremy meronom I'aycca: 1 x, —2x, +x;, =4

3x,+4x, +x;, =0
3. Haiiti npousBoHbIe NaHHBIX QyHKIMIA:1). y = 4x’ 2 + 3\/? ;2) y= (1 — 4y’ )9 ;
X

3) y=3x’-arcsinx.
4. Jansl 2 BeKTOpA:! a=3i- 2} +4k ub=i+ 5;’ — k , Haittu BEKTOPHOE MPOU3BEACHUE ITHUX
BEKTOPOB.

. .X
5. Haiitu penensr: lim lim

2_x-30 ..  sin5x Co8x?—4x+3 . (x+3)"
3 ; lim : ; ————li .
=5 x> +125 = »0cosxsindx o Tx’ +x—-5 ool x—1

« » 20

3aB. xadenpoit
IIpenonaBarens
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Oo0pa3en 3K3aMeHALMOHHOT0 OMJIeTa IJIsl CTY/IEHTOB 3204HOH (pOpMBbI 00yUeHU s

MI/IHI/ICTEPCTBO OBPA3OBAHI/IV}I U HAYKU VPOCCI/II\/'ICKOI\/'I d)UEZ[EPAL[I/II/I
I'PO3HEHCKUU I'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKHN YHUBEPCUTET
nMeHH akageMmuka M. JI. MummoHnkoBa

Jucuunnuza MaremaTurka
Nuctutyt ns ['pynms TOC, 320I1 cemectp |
buner Ne 1

[IpousBosHas, ee TeOMETPUUYECKHUI U (PU3UIESCKUN CMBICIT.
Pemmre cucremy meronom Kpamepa:

2x, —6x, —5x; =1
3x,—5x, =2x, =7
2x, —2x, = Tx;=-3

N —

1
—+Vx; 2)y =+/xcosx.
x
4. Janwl BepmmHbl upamuasl: A(-5; 4; -5), B (5; 2; 6), C(5; -7; -3), D(2;3;4). Haiitu ee 00b-
eM.

3. Haiitu npou3sBoHbIe NaHHBIX QyHKIMit: 1) y = 5x* —

« » 20 3aB. kadeapoii
IIpenonasarens

BTOPOMUCEMECTP

TeopeTuqecm[e BOIIPOCHI, BLIHOCUMbIE€ HA IK3aMECH

OO6nacTh onpeneneHus, TMHUU YPOBHS (PYHKIIUU ABYX MEPEMEHHBIX.

[Ipenen u HENMPEPHIBHOCTH (DYHKITMH ABYX IEPEMEHHBIX.

Yacrtueie npousBoanbie. [lonueiil nuddepenmman.

DkcTpemMyM (PYHKITMU ABYX MepeMeHHbIX. HanbonpInee u HauMeHbIIIee 3HAYCHHS

(GyHKIIUU IBYX MIEPEMEHHBIX B 3aMKHYTON 00JIaCTH.

5. IlpousBogHas no HanpasieHuto. ['paguent. KacarenbHas miI0CKOCTh U HOPMAJIb K

MMOBEPXHOCTH.

6. IlepBooOpa3Has U MOHATHE HEOMPEACIEHHOTO HHTErpasa. [ eoMeTpruIecKuii CMBICI

HEONPEeIeNIEHHOT 0 HHTErpaa.

CBoiicTBa HEONPEIEICHHOTO HHTETpaia. Tabiuia OCHOBHBIX HHTETPAJIOB.

3amMeHa NepeMEHHON M MHTETPUPOBAHUE MO YACTAM ISl HEOMIPEACICHHOTO UHTETpaa.

KommnekchHpie uncina. [leiicTBrs HaJ KOMIUIEKCHBIMU YUCIIAMH.

0. UuterpupoBanue NpoCTEHIINX TPUTOHOMETPUUYECKUX BBIPAXKEHUH,
TPUTOHOMETPUYECKUE MTOJICTAHOBKHU.

11. UnTerpupoBanue parioHaIbHBIX IPOOEH.

12. NnaTerpupoBaHue BbIPAXKEHUN COIEPKAIUX UPPALUOHATIBHOCTD.

b s

= o
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13. IlonsiTe onpeaeneHHOro HHTErpaia, MHTerpaibHas cymma. CBOMCTBA ONMPENECIICHHOTO
UHTErpaa.

14. ®opmyna Herorona-Jleitbnuna. MHTErpupOoBaHue 1Mo 4acTsaM, 3aMEeHa IEPEMEHHON B
OIIpEeICIEHHOM MHTErpase.

15. HecobcTBeHHBIE MHTETPAJIBI ¢ OECKOHEYHBIMU MIPEIeIaMU, HHTETPAJIbl OT Pa3phIBHBIX
(byHKIHHA.

16. IIpuiioxenus onpeaesieHHOro uurerpaia. HaxoxxaeHue miomaaei, BBIMUCICHUE JTTUHbI
IyTH.

17. HaxoxaeHue 00beMOB TeJl BpallleHHUs, TUIONIAId TOBEPXHOCTHU C IIOMOIIBIO
OIIpEIEIIEHHOT0 UHTErpaa.

18. O6bIkHOBeHHBIE AU(depeHInaIbHbIe YpaBHEHUS IEPBOTO MOPsIKa. Y paBHEHUS C
pasaenomuMUcs IepeMeHHbIMU. 3aaaua Komn.

19. Jluneitnsie u onqHOpoaAHbIe TUbdepeHIalbHbIe YPaBHEHUS [IEPBOTO MOPSIKA.

20. InddepennmanbHble ypaBHEHHS BBICIINX MOPSIKOB.

21. Ilpocteitmne nuddepenHimuanbHble YpaBHEHHS BBICIIETO MOPSJIKA, JOIYCKAIOLHE
MTOHMKEHUE TIOPSIJIKA.

22. Jlunerinpie quddepeHraIbHble ypaBHEHUS BTOPOTo nopsiaka. JInHeitHble 0 JHOpOIHbIE
Y HEOJHOPO/IHbIC YPAaBHECHHUS.

23. Ob1ee penieHre JMHEHHOTO HEOJHOPOIHOTO YPaBHEHUSI.

24. Jluneiinsie nuddepeHnnanbHbie ypaBHEHHS C TIOCTOSHHBIMU KO3 QUITCHTaMH.
XapakTepucTUIecKoe ypaBHEHHE.

25. HaxosxJ1eHue 4acTHOTO peIIeHNs HEOJHOPOAHOI0 YPaBHEHUSI METOIOM 11000pa 1o
MpaBoOM YacTH.

O0pa3en 3K3aMeHAIMOHHOT0 OMJIeTa

MHHHCTFPCTBO OEPASOBAHI/{H N HAVKU fOCCHﬁCKOVI (IzEI[EPAU,I/II/I
I'PO3HEHCKUU I'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKNM YHUBEPCUTET
nMeHHu akagemuka M. [[. MUIIIHOHIIMKOBA

Jucrunnuza MaremaTrka
HNucturyr no I'pynma T3C, 39011 cemectp 11
buner Ne 1

1. HeomnpeneneHHbIN MHTETPaAI U €TI0 CBOMCTBA.
11 .
+—— 2cosxjdx , Ixsmxdx , J(Sx4 23X + is — 3jdx )
X

x?-25 x
j[(Zx3 +x? —S)dx.

-2

2. Haiitu nHTErpansl: J [

3. BpuMcauTh OnpeaeieHHbIE HHTErPAJIbL: J6 5
x —
1

4. Pemwuts muddepennuansable ypapaenus: 1). x> y' = y* —2xy;
2).y' -3x%y =27, 9(0)=0; 3).e” (1+x*)dy—2x(1+e”)dx=0.

5. Haiitn 9acTHBIE TPOU3BOAHBIE 2-T0 TOpsiAKa QyHKIMH Z= f (x; y) 1 Z=3x" -2y —5xy.
DK3aMeHaTop

« » 202 3aB. kadeapoii
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Oobpa3en 3K3aMeHALMOHHOT0 OMJIeTa VISl CTY/IEHTOB 3204HOH (pOpMBbI 00yUeHU s

MI/IHI/ICTEPCTBO OBPA3OBAHI/IV}I U HAYKU VPOCCI/II\/'ICKOI\/'I dZEZ[EPAL[I/II/I
I'PO3HEHCKUU I'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKNM YHUBEPCUTET
nMeHH akageMmuka M. JI. MummoHnkoBa

Jucuunnuza MaremaTurka
HNuctutyt ns I'pynna TOC, 320I1 cemectp Il
buner Ne 1

1. MHTerpupoBaHus MO YaCTAM B ONPEJECIIEHHOM MUHTErpaje.

= o _ 3y2 +1gx
2. HaiiTi yacTHBIC TPOU3BOIHBIC (PYHKIUI IBYX IEPEMEHHBIX: Z = ,
Z = Xx-sinx+y-sinx

2
3. Bpuucnuth omnpeneneHHbIA UHTETpa: I
1

6x-5

4. Pewmnth quddepenimanbubie ypaBHenus:1). y' +2xy = xe”, y(O) =0;2). y"+4y' +8y=0.

5. HaiiTu uHTETpaIHI: J. w , j(l +4x)dx.
x -4
« » 20 3aB. xadenpoit
[Ipenonasarens

TeopeTnyeckue BONpochl, BLIHOCHMbIE HA IK3aMeH
KpaTHble 1 KpUBOJIMHeHHbIEe HHTETPAJIbI

JIBOMIHBIE MHTETPAIbl: OCHOBHBIC IIOHATHS U CBOWCTBA.
Brruncnenue ABOMHBIX MHTETPAIOB B IEKAPTOBBIX U MOJISIPHBIX KOOPIUHATAX.
IIpunoxxeHus JBOMHBIX HHTETPAJIOB.
TpoliHble HHTErpaJIbl: OCHOBHBIE IOHATHS U CBOMCTBA.
Boluncrnenue TpoORHbBIX HHTErPAIIOB.
IIpunoxeHns TPOMHBIX UHTETPAJIOB.
KpuBonnHelinble HHTETpabl 1-ro ¥ 2-T0 poia, UX CBOMCTBA U BHIYHMCIICHUE.
[IpunosxeHns KpUBOJVHEWHBIX UHTETPAJIOB.
Teopus BepoSITHOCTE U MATEMaTHYECKAas CTATHCTUKA

PN R LD =

9. CnyuaiiHble cOOBITHSI, TPOCTPAHCTBO COOBITUH, anredpa coOwiTuil. Kiaccuueckoe ompe-
JiefieHHe BEPOSITHOCTH. DJIeMEHThl KOMOMHATOPUKH.

10. I'eomeTpuueckne BepossTHOCTH. CTAaTHCTUYECKOE U AKCHOMATUYECKOE ONPEJIETIEHUE BEPO-
SATHOCTH, CBOMCTBa YCIOBHBIX BepoaTHOCTeH. He3aBUCUMOCTh COOBITHI.

11. YcnoBHas BEpOATHOCTB, CBOMCTBA YCIOBHOM BEPOSITHOCTH. Y MHOXKEHHE U CIIOKEHHE Be-
POSITHOCTEM.

12. ®opmyna nonHoOM BeposiTHOCTH U Gpopmyia baiieca.

13. CnyqaiiHble BEIMYMHBI. 3aKOH paclpelesieHUus] TUCKPETHOMW, CIy4dailHONM BEIWYMHBI, €€
YHCIIOBBIE XapaKTEPUCTHKHU.

14. bunomuansHOE pacnpeneneHue. OyHKIUSA pacHpenesIeHns U IUIOTHOCTb BEPOSITHOCTEMN
HEIPEPBIBHOM, CITy4allHOM BEJIMYHHBI, €€ YHCIOBBIE XapaKTEPUCTUKH.

15. PaBHOMEpHOE M HOPMAJIBHOE PAaCIPEIEICHHUS.

16. HepaBenctBo UeOrImmeBa 1 3akoH 00JbIuX uncen. [lenTpanbHas npeneiapHas TeopemMa.
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17. JlokanbHasi 1 MHTETpaIbHas MpeaelibHbIe TeopeMbl Jlammaca.

18. 'enepanbHast COBOKYMHOCTh U BbIOOpKA. CIy4allHOCTh M PEIPE3eHTaTUBHOCTH BBHIOOPKH.
Craructuueckoe pacrpeieieHre BHIOOPKHU, €ro reOMeTpruiecKoe n300pakeHue.

19. OueHka nmapamMeTpoB T€HEPAITBHON COBOKYITHOCTH IO €€ BhIOOpke. KoHeuHbIe OIleHKHU Te-
HEPaJILHOM CcpelHel U TreHePaTbHOrO CPEHEr0 KBaAPATHUHOTO OTKIIOHEHHUS.

20. [TonsiTHE O HECMEIIEHHOCTH, OIICHKU T'€HEPaIbHOU CpeaHE.

21. JloBeputenbHble HHTEPBAJIBI U1 TAPAMETPOB HOPMAJILHOTO PACIPEICICHHUS.

22. Iposepka craTudeckux rumnores. Ilonstue o kpurepuu cornacus x>. Ilonstue o mpo-
CTEUIINX CIy4alHBIX Mpoleccax.

O0pa3en 3K3aMeHALIMOHHOTO OMJIeTa

MI/IHI/ICTlEPCTBO OBPABOBAHI/{H N HAYKHU POCCHPICKOIZ CI?JEI[EPAL[I/II/I
I'PO3HEHCKHWU I'OCYAAPCTBEHHbIM HE®TAHOU TEXHUYECKNM YHUBEPCUTET
nMeHu akagemuka M. JI. MuuimoHukoBa

JucuuIimHa Marematuka
HNuctutyr nus I'pynna TOC, 320I1 cemectp III
Buner Ne 1

1. Onpenenenne BEpOATHOCTH, CBOMCTBA.

2. IlpencraBuTh TBOMHON MHTETPA j J f(x,y)dxdy B BHJI€ IOBTOPHOTO, €ciiu 00nacTh D 3a/1aHa Jjau-
D

HuAMH. D x° =2-y; x+y=0.

3. BbIUMCANTE KPUBOJIMHENHBIM MHTErpall I(x+ v)dxdy,, Tie AB—OTpPE30K NPsAMOM, COEAUHSIO-

AB
meit Touku (0; 0) u (4; 2).
4. B xopoOe 6 kpacHbIX 1 4 cuHMX KapaHjama. Haynady u3Bnekaror Tpu kapanzaama. Haiitu Be-

POSATHOCTB TOT'O, YTO /IBA UX HUX - KPACHBIE.
5. Cnyuaiinas BenuuuHa X 3anaHa ¢pyHkuueil pacnpenenenus F(x). Haifitu a) ninotHOCTB

BEpPOATHOCTH f(x); 6)MaTemaTnueckoe oxuaanue M (X); ) mucnepcuto D(X); 2)cpenHee
kBazpaTuueckoe otkioHeHne o(X) . [loctpouts rpadguxu pynkuuit F(x) u f(x):
0, mpu x<0

2
X

F(x)={—, n 0<x<4
(x) o ™

1, npu x >4

« » 20 3aB. kadeapoii
[Ipenonasareins
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O0pa3en 3x3aMeHALIMOHHOT0 OMJIeTa JJ1sl CTYIeHTOB 3204HOi ()opMBbI 00y4YeHH

MHHHCTEPCTBO OBPA3OBAHNS U HAYKU POCCUMCKON ®EJEPALINN
I'POBHEHCKHI I'OCYJIAPCTBEHHbBIN HEDTSHOW TEXHUYECKU YHUBEPCUTET
nMeHu akagemuka M. JI. MuuimoHyukoBa
Jucrunnmna Maremaruka
NuctutyT ns ['pynmsr T2C, 320I1 cemectp III

buner Ne 1

1. I[I/ICerTHBIe N HCTIPCPBIBHBLIC CJIy‘-IaﬁHBIe BCIIMYUHBI.
2 4-x

2. BBIUUCIUTH MOBTOPHBIA HHTETPAIT: Idx I vdy
-3 2

3. Jlau psinx pacupenelieHus AUCKPETHOM CIy4ailHO# BennyuHbl X :
X | 3 | 21 1 |38
p ‘ 0,1 ‘ 0,5 ‘ 0,2 ‘ 0,2
a) TlocTpouTh MHOTOYTOJBHUK pactpesesaeHus; Hailtu: 6) MaTeMaTuuecKoe OXKuIaHue

M(X); 6) mucniepcuto D(X); 2) cpenHee KBaapaTuueckoe OTKIOHEHHE.

5. B amuxke 12 peraneil, cpenu KoTopsix 4 okpameHHbIX. COOpIIMK Haynady U3BJIEKaeT 3 neTa-
. Hailtu BeposSTHOCTB TOTO, UTO XOTS ObI O/1HA JIeTallb OKaXeTCs  OKpallleHHOH.

« » 20 3aB. kadeapoit
IIpenonasareins
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7.4. Onucanue noxKaszareJjieid 1 KpUTepUeB OLEHUBAHUS KOMIIETEHIIUI HA Pa3JIMYHbIX 3TaNax
U GopMHpPOBaAHHUSA, ONIMCAHME IIKAJIbI OLIECHUBAHUS.

Taoauna 7

ILtanupyemble pe3yJbTaTbl 0CBOCHHSA
KOMIIeTEeHUHH

Kputepuu oneHHBaHus pe3yJbTATOB 00yUeHHsI

HaumenoBanmue

OLEHOYHOro
cpeacTBa

menee 41 6a/s10B 41-60 6a10B 61-80 6ass10B 81-100 6a,1;10B
(Hey10BJIETBO- (ynoBJeTBopH- (xopo1o) (oTIMYHO)
pUTEJIbHO) TeJILHO)

OIIK-1.1. Pa3zpabarbIBaeT U 3aHUMAETCsI BHEJPEHUEM HOBBIX METOJIOB U CPE/ICTB TEXHUUECKOTO KOHTPOJIS; OCY-
IIECTBIIIET COTJIACOBAaHHME HOBBIX METO/MK U CPEACTB KOHTPOJIS KAUeCTBa C TEXHOJIOTHUECKUMH, METPOJIOTHYe-
CKUMH U IPOU3BOJICTBEHHBIMHU 10JIPA3/IEIIEHUSIMHI OpraHU3aLuu
OIIK-2.1. ®opmynupyer 3amgauydl HEOOXOAMMBIX PA0OT IO TOBBIMICHUIO KAYeCTBA MPOJAYKIIUU B OPraHU3aluU Ha
OCHOBE METPOJIOTUYECKUX CUCTEM U BHEJIPEHUIO ATAJOHHBIX U 00Pa31I0BBIX MPHUOOPOB BHICIIEH TOUHOCTH;
OIIK-6.1. Pa3zpaboTka npeayioxkeHNUi 10 MOBBIIIEHUIO KaYeCTBa MOJIYyYaeMbIX MaTepUalioB, ChIpbsl, Mosydadprka-
TOB U KOMIUIEKTYIOLIUX U3AEIHIA Ha OCHOBE BHEJIPEHUSI CUCTEMHOI'0 ¥ (DYyHKIIMOHAJIIBHOTO aHAJIN3a, HOBBIX METO-
JIOB METPOJIOTUU M aBTOMAaTHU3aIMH POU3BOICTBEHHBIX IPOLIECCOB;

3HaTB: METO/BI PELICHUS
CHCTEM JIMHEHHBIX anreOpa-
MYECKUX YpaBHEHHH, OCHOBBI
Qg epeHIMpoBaHus 1 UH-
TerpupoBaHus QyHKIUH,
pemeHust 1udepeHraib-
HBIX YpaBHEHHH, OCHOBHbIE
TIOJIOKECHHUS TEOPHUU BEPOSIT-
HOCTE U MaTeMaTUYECKOI
CTaTUCTHKH,

®parmen-
TapHbIC
3HAHUS

Hemos-
HEIE 3Ha-
HUS

Cdhopmmpo-
BaHHBIC, HO
coJepKaIue
OTACJIBbHBIC
po0OeIbl 3Ha-
HUA

Cdopmu-

pOBaHHBIE
CHCTEMAaTH-
YecKHe
3HaHUA

YMerh: COCTaBIATh ypaBHE-
HUS NPSMBIX U KPUBBIX JIH-
HUM Ha TUIOCKOCTH U B MPO-
CTPAHCTBE, IOBEPXHOCTEN
BTOpOTO nopsiaka, tudde-
PEHLIMPOBATh U HHTETPUPO-
BaTh QYHKIIUU OJHOU U He-
CKOJIBKMX ITIEPEMEHHBIX Ha
JKCTPEMYM, UCCIIEN0BATh HA
CXOJMMOCTB PSiibl, HAXOINUTh
YHCIJIOBBIE XapaKTEPUCTUKU
CITyYalHBIX BEJIMYHH

Yactuu-
HBIE yMeE-
HUA

Hemos-
HEIE
YMEHUS

YMenus mon-
HEBIE, JIOITyCKa-
FOTCS HE0O0Ib-
1€ OIMHUOKHU

Chopmu-
pOBaHHbBIE

YMEHUS

Baaaerns: MmeTonamu BbIYHKC-
JICHUSI KPATHBIX, KPUBOJTH-
HEHHBIX U MMOBEPXHOCTHBIX
WUHTETPaJIOB U HaBbIKAMH
NPUMEHEHHS OTUX 3HAHUH K
PEILICHHIO 3a]1a4 MEXaHUKH,
COINPOTHBIICHUS MaTePUAIIOB,
pyrux oduienpodeccro-
HAJTbHBIX M CHICIIHATBHBIX
JMCIIUTUIAH, BJIQJETh METO-
JTaMH HCIIOJTb30BAHMSI MaTe-
MaTHYECKHX METOJI0B 00pa-
OOTKH 3KCTIEPHUMEHTATLHBIX
JTAHHBIX.

YactuyHoe
BJIaJICHUE
HaBbBIKaMH

Hecucre-
MaTnuye-
CKO€ MpH-
MEHEHUEe
HAaBBIKOB

B cucremarn-
YECKOM TIpH-
MEHEHUU
HaBBIKOB JI0-
MyCKarOTCS
poOebI

VYcnemnoe u
CUCTEMATH-
4eCcKoe MpH-
MeEHEHNE
HABBIKOB

Kowmrutexr 3ananmii
JUIs BBINIOJIHEHUS
pyOeXKHBIX aTTe-
CTalui , BOIIPOCHI
0 TeMaM
/paznenam Iuciu-
IUIMHBI BBIHOCH-
MBbI€ Ha SK3aMeHa-
LIUOHHBIE OMIIETHI
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8. OcoGeHHOCTH peanu3aluu JUCHHIIUHBI JI51 HHBAJUIO0B U JIUI ¢ OTPAHUYEHHBIMHI
BO3MOKHOCTSIMH 3/10POBbS

JUist ocymiecTBIEHHs MPOLEAYP TEKYLIEro KOHTPOJIS YCIEBAeMOCTH U MPOMEXKYTOYHOH at-
TECTAllUN 00YYAIONMXCsl CO3JaHbl (POHIBI OLIEHOYHBIX CPEJCTB, aAalITUPOBAHHbIC I MHBAIU/IOB U
JIMI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/J0OPOBbSI M TIO3BOJISIFOIIUE OLIEHUTH JOCTHKEHUE UMU 3a-
IUTAHUPOBAHHBIX B OCHOBHOH 00pa30BaTeNbHOI IMporpaMme pe3yibTaToB OOyYEHHUS M ypPOBEHb
c(OPMHPOBAHHOCTH BCEX KOMIICTCHIIMH, 3asBICHHBIX B 00Opa3oBaTelibHOW mporpamme. dopma
MIPOBEJICHUS TEKYIIEH aTTeCTAllUU TS CTYICHTOB-WHBAINIOB YCTAHABIMBACTCS C YIETOM MHIIHBH-
IOyalbHBIX TICUXO(PH3UUECKUX OCOOCHHOCTEH (YCTHO, MMChMEHHO Ha Oymare, MUCbMEHHO Ha KOM-
nplOTEpE, B GOpME TECTHUPOBaHUsA U T.I.). [Ipu TecTupoBanum 1ist c1abOBUIAIIMX CTYACHTOB HC-
MOJIB3YIOTCS (DOH/BI OLEHOYHBIX CPEJCTB ¢ YKpyNMHEHHbIM mpudrom. Ha sx3amen mpuriamaercs
COITPOBOKAAIONINI, KOTOPBI 00ecIeYrBaeT TEXHUYECKOE COMPOBOXAECHUE CTyAeHTy. Ilpu HeoO-
XOAMMOCTH CTYACHTY-WHBAIUY MPEIOCTABIISETCS TOTIOJHUTEILHOE BPeMs Uil OJATOTOBKH OTBETA
Ha 9k3ameHe (i 3adere). O0yyaromnyecs ¢ OrpaHUYCHHBIMI BO3MOKHOCTSIMH 3/10pOBbs M 00y4a-
IONIMECs WHBAIUBI 00ECIICUYMBAIOTCS MTEYaTHBIMU U AJIEKTPOHHBIMU 00pa30BaTeIbHBIMH pecypca-
MU (TIpOrpaMMbl, ydeOHbIe TOCOOUS Al CaMOCTOSTENbHONW paboThl U T.1.) B (hopMax, aJantupo-
BaHHBIX K OTPAHMYCHUSM UX 3JJ0POBbS U BOCHPUSATHS HHOOPMAITHIH:

1) JUTs THBAJTUIOB | JIMII C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI 110 3PEHHI0:

- A cJenbIX: 3aJaHUs JUIS BBIOJIHEHUS HAa CEMHUHApaxX M MPAKTUYECKUX 3aHITHAX
oopmisiroTest penbedHO-TOUeYHBIM mpudTOoM bpaiinsg uiaum B BHIE IIEKTPOHHOTO JOKYMEHTa,
JOCTYITHOTO C TIOMOIIBI0 KOMIBIOTEpA CO CIIEHUAIM3UPOBAHHBIM MPOTPAMMHBIM OOECIIEYCHHEM
JUISL CJICTIBIX, JTMOO 3aYMTHIBAIOTCS ACCHCTEHTOM; NMMChMCHHBIC 3a/IaHUS BBIMOJIHSAIOTCS HA Oymare
penbedHO-TOYeUHBbIM MmpupTOM bpaiing winm Ha KOMIBIOTEpEe €O CHEHUATU3UPOBAHHBIM
IIPOrpaMMHBIM OOecrieuyeHHeM JJIsi CIENbIX JUOO0 HaJWKTOBBIBAIOTCS ACCHUCTEHTY; OOydarolMMCs
JUI  BBIMOJIHEHUS 3a/laHusl NPH  HEOOXOAMMOCTH MPEJOCTAaBIIAETCS KOMIUIEKT IHChbMEHHBIX
NpUHAAIISKHOCTEH M Oymara Juisl muchbMa penbedHO-ToueuHbIM mpudToM bpaiins, koMmerorep co
CTIeNMATM3UPOBAHHBIM IPOTPAMMHBIM 00ECTICUESHHEM IS CIIETIBIX;

- Aas cJa00BHASIIMX: O0ECIIeYMBACTCS MHIMBHIYyabHOE PAaBHOMEPHOE OCBEIICHHE HE
MeHee 300 nrokc; 00ydaromuMces JUIsl BBITOJIHEHUS 3a/1aHus TP HEOOXOAUMOCTH MTPEIOCTABIISETCS
YBEIIMYHMBAIOIIEE YCTPOWCTBO; BO3MOXHO TaKK€ MCIIOJIB30BaHHE COOCTBEHHBIX YBEITMYHBAIOIINX
YCTPOMCTB; 3a/laHus JUIsl BBIMOJIHEHUS 3a/1laHUI 0POPMIISIOTCS YBEIMYEHHBIM HIPUPTOM;

2) JUI. ’HBAJIUIOB U JIMIL C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBBS MO CJIYXY:

- JJISl TJYXHX U CJIa00C/abIIAIUX: 00ecleunBaeTcsl HallMurue 3BYKOYCUIIMBAIOIIECH ara-
patypbl KOJJIEKTUBHOTO MOJI30BAaHUS, TPU HEOOXOJUMOCTH O0yUaIOMIUMCS MPEeIOCTABISIETCS 3BY-
KOYCHJIMBAIOIIAs anmapaTypa WHIUBUAYAILHOTO TOJB30BAHUS; MPEIOCTABISIOTCS YCIYTH CYpIO-
MIEPEeBOTUHKA,

- AJIS CJIENOTJIYXHX JOMTyCKAeTCs TIPUCYTCTBHE aCCUCTEHTA, OKA3bIBAIOIIETO YCIYTH TH(IIO-
CypIIoTiepeBoUMKa (TIOMUMO TPEOOBAHHIA, BBIITOIHAEMBIX COOTBETCTBEHHO /IS CIIETIBIX U TIIYXHX);

3) JUISL JIAL C TSDKEJIBIMHM HapyIIEHUSIMU PEUH, TIYXHX, CIa0O0CIbIIAINX JEKIUH U ce-
MUHAapBbl, IPOBOJMMEBIE B YCTHOW (hopMe, TPOBOJSATCS B MUCBMEHHOM (hopMe;

4) JUIE MHBAJIMJOB M JIUI] C OTPAaHMYEHHBIMH BO3MOXHOCTSIMHU 3/0pPOBBS,, HMEIOLIHX
HapYLIEHHUs ONOPHO-IBUIATEJbLHOI0 annapara:

- JUTSL JIAIT ¢ HAPYIICHUSIMU OTTIOPHO-JIBUTATEIILHOTO ariiapara, HapyInIeHUsSIMU JIBUTATEITbHBIX
(GYHKIHMH BEpXHUX KOHEYHOCTEH WIIM OTCYTCTBHEM BEPXHHUX KOHEYHOCTEW: MMCHMEHHBIC 3alaHUS
BBITIOJIHSAIOTCS. HAa KOMITBIOTEPE CO CIIEIUAIM3UPOBAHHBIM IMPOTPAMMHBIM OOECIIEYCHUEM HITH
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HAJUKTOBBIBAIOTCS ACCUCTEHTY; BHITIOJHEHHE 331aHU (TECTOB, KOHTPOJIbHBIX PadoT), IPOBOAUMBIE
B NUCbMEHHOU (hopMe, POBOATCS B yCTHOM (hopMe ImyTeM orpoca, Oece bl ¢ 00yIatoIMCS.

9. Y4eOHO-MeTOAMYECKOE U NH(POPMALMOHHOE 00ecTeyeHue JUCIUIIINHBI

9.1. JIurepatrypa
1. Kapakazpsa C.A. [JuddepeHnumansHoe ucUHCIeHHE (YHKIUKA OJHOW TEpPEeMEHHOM
[DnexkTpoHHbIl pecypc]: yueoHoe nocodue/ Kapakaspsn C.A., [Tak D.E., ConoBséBa O.B.—
OnektpoH. TekcroBele jgaHHble.— CII0.: Canxr-IletepOyprckuii  rocymaapcTBEHHBIN
aApXUTEKTYpHO-CTpouTenbHbI yHUBEpcUTET, ObC ACB, 2015.— 99 ¢.— Pexum pocryna:
http://www.iprbookshop.ru/33307.— DbC «IPRbooksy, no maporo.
2. Iwumaues B.C. OcHoBrI BeIcHIeH MaTeMaTuku. — M.: Beicmas mixomna, 2005. — 479 c.
Kpatkuii kypc BbIcHIedi mMarematuku [DnekTpoHHBIH pecypc]: yueOHuk/ K.B. bangun [u
ap.]— OnekTpoH. TekctoBble AaHHble.— M.: JlamkoB u K, 2015.— 512 c¢— Pexum
nocryma: http://www.iprbookshop.ru/14611.— 3BC «IPRbooks», o maporrto.
4. TI'mypman B. E. Teopust BeposiTHOCTEH U MaTeMaTHdeckas CTaTHCTUKA: YueOHoe mocobue

JUIsl CTYJIEHTOB By30B.— M.: Briciias mkona, 2012.

(98]

5. CaunoB A. A. Kpatkuii Kypc BbIClIed MaTreMaTuKu, ToM.1, Tom 2. — ['po3nsiid, 2014.

6. AonynxamunoB C.C. COOpHHK 3agad IO TEOPUU BEPOSITHOCTEM M MaTeMaTH4YeCKOU
cratuctuke. — ['po3usriii, UTIL[ TTHTY, 2011.

7. WnauBunyanbHble 3a1aHus 1o Bbicuied maremaTtuke. Yacts 1. JluHeliHas u BekTOpHas
anreOpa. Ananmutudeckas reomerpusi. Juddepenunansnoe ucuncieHne QyHKIUN OIHOU
NepeMeHHON [DnekTpoHHBIH pecypc]: ydueOHoe mocobue/ A.Il. PsOymko [u ap.].—
DNEeKTPOH. TEKCTOBbIE JaHHbIe.— MuHCK: Bpimdimas mkomna, 2013.— 304 ¢.— Pexum
noctyna: http://www.iprbookshop.ru/20266.— 3BC «IPRbooksy, o napoito.

8. baraea M.T. COopHuUK 3aiay 1O JMHEHHOM M BEKTOPHON anreOpe W aHATUTHYECKON
reomerpun.— ['posnsni: UL I'THH, 2007. — 50c.

9. Hamaena JI. III., Cocnam6ekoBa JI. C. Coopuuk 3anau. JuddepeHuanpubie ypaBHEHUSA. —
I'poszusnii UIIL I'THH, 2010.

10. Ymapxamxuena JI.K. MuTerpanbHoe ucuncinenue GyHKIUU 0AHON nepemeHHoil. COOpHUK
3anad.- ['posnsiii: UIIL[ I'THU, 2007.- 54 c.

11. Ymapxamxuiesa JLK. [luddeperimpoBanve (yHKImM OmHOW TIEPEMEHHOW. Y4eOHO-METOMUECKOe
niocoove. ['posbiit, 2017.- 61 c.

12. Ymapxamxuesa JLLK. Ilpenen u HempepbiBHOCTh (pyHKIMH. COOpHUK 3a1ad.- ['po3HBI:
UIIL I'THU, 2007. - 22 c.

13. Illpumeyanme. YKazaHHbIC MATEpHATHI NMEFOTCA Ha Kahe/pe 1 B YMTATTHHOM 3a71e YHUBEPCHTETA, & TAIOKE
caiite KadeIphbl, OTKY/Ia CTY/ICHT MOYKET OCCITIATHO CKavaTh HEOOXOIMMBII MaTepraL.

HNHuTtepHer pecypcbl
Caiit kadenpsl «Bsicinas ¥ IpUKIaIHAS MaTEMaTHKa»: vim-ggntu.ru
. http:// www.iprbookshop.ru
3. http://e.lanbook.com

N —

9.2. MeToanueckue ykazanus (MpUJI0KeHUe)

10. MarepuajnbHO-TeXHUYECKOe o0ecredeHne JUCIUNIMHBI

3a xadenpoit «Bpiciias u MpHUKiIagHas MaTeMaTHKa» B IIaBHOM y4eOHOM KOpITyce 3aKper-
JeHBbl JJeKUoHHas ayautopus Ne 1-16, aynuropun A npoBeaeHUs NpakTHYecKuX 3aHsaThil NeNe 2-
08, 2-27, 2-29, 2-31, 2-33, 2-35, GOJBIINHCTBO W3 KOTOPBIX OCHAIIECHO TaOJIUIIAMH, TPadUuIECKIUM
MaTepHalioM, YepTeXaMHU 10 JTUHEHHOU anreOpe, 3JeMeHTaM BEKTOPHOW anreOpbl, aHATUTHYECKON
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reoMeTpun, auddepeHInaTIbHOMY HCUUCICHUIO (YHKIUI OJHOW IMEepeMEHHOH, MHTEerpallbHOMY
ucuncnenuio; Ha xadenpe nMeroTcss MHTEpaKTUBHAS TOCKA M TUATIPOEKTOP.
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