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1. lean u 3aa49u JTUCUMILJIUHBI
Heabro MaremMaTHdeckoro oOpa3oBaHus OakajgaBpa SIBISETCS: OOY4YEHHE CTYACHTOB OCHOB-

HBIM IIOJIOXKEHHUSM M METOJaM MAaTeMaTHKH, HaBbIKAM IOCTPOCHMsS MaTeMaTH4ECKUX JlOKa3a-
TEJIbCTB IIyTEM JIOTHUECKUX PACCYXKAECHUH, METOJlaM pelLleHus 3aau.

3ajgaveli M3y4yeHHUs JUCLHUIUIMHBL SBIsETCS 00y4YeHUE CTYACHTOB OCHOBHBIM MaTeMaTHye-
CKHM METOJaM, UX 3HAKOMCTBO C Pa3JIMUYHbIMH IPUIIOKEHUSAMHU 3TUX METOJOB K PELICHUIO MTpaK-
TUYECKHUX 3aj]ad, Aejasi IpU 3TOM YIIOp Ha T€ pa3zelibl MaTeMaTHKU, KOTOPbIE B COOTBETCTBUHU C
y4eOHBIMHU TUTAHAMHU UMEIOT BaKHOE 3HAYEHUE JIJIs1 TOTO WJIM MHOTO MPO(MIIS MOATOTOBKH CIIEIHU-
aJIUCTOB.

2. MecTO AMCUUILIUHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

JlaHHas TUCLUINIMHA SIBJIACTCS MPEIIECTBYIOMEH Ul CIEIYIOIUX €CTECTBEHHOHAYYHBIX U
o0menpopeccuOHaTbHBIX y4eOHBIX JUCHUIUIMH, MPEIyCMOTPEHHBIX B YUEOHBIX IUIAHAX CIEIH-
anbHOCTEeH HarpaBiieHUsT «CTPOUTENHCTBOY: WH(POPMAIIMOHHBIE TEXHOJIOTUH, (PU3UKA, HHKECHEP-
Has U KOMIbIOTepHas rpaduka, MEXaHUKa: TeopeThyeckas MexaHhKa, MeXaHUKa )KUJIKOCTH U ra-
3a, TEXHUYECKasl MCXAHUKA, WH)KCHEPHBIC U3BICKAHUS B CTPOUTEIIBCTBE: NH)KEHEPHAs Ie0JIorus 1
reo/1e31sl, CTPOUTENbHAS MEXaHHUKa, IEKTPOTEXHUKA U AIEKTPOCHA0KEHNUE.

3. IlepeyeHb NJIAHUPYEMBIX Pe3yJILTATOB 00YUYeHHUsI 110 JUCHHUIJIUHE, COOTHECEHHBIX € HH-

AUKATOPAMU JOCTHKEeHHsI KOMITeTeHIHii

Taoauna 1
Kox mo ®I'OC HNugukaropsl 10CTH- Ilnanupyemsble pe3yabTaThbl 00y4eHHs 110
JKeHus JMCIUILINHE
YHuBepcaibHble
VK-1  Cnocoben | YK-1.3.  Hcnons3yer | 3HaTh:

OCYLIECTBIIATE I10-
UCK, KPUTHYECKUHI
AHAIN3 W CHHTE3

uHpopManuy,
MPUMEHSATH cH-
CTEMHBI MOIXOX

AJi1 pCUICHUA I10-
CTaBJICHHBIX 3a1a4

3HAHHUS OCHOBHBIX 3a-
KOHOB MaTEMaTHYECKHUX
" obmenpodeccuo-
HAJIbHBIX  JUCIHUILINH,
HEOOXOIUMBIX I pe-
IICHHWS THUIIOBBIX 3aJa4
B NpodeccHOHaIbHOU
obmactu

OCHOBHBIC TIOHSTHUSI alreOpbl U TEOMETPHH,
MaTE€MaTUYECKOro aHallu3a, TEOPUHU BEPOAT-
HOCTEl M MaTeMaTH4YeCKON CTaTHUCTHKH, a
TaK)K€ MX MPOCTEHIINE MPHIOKEHUS B IPO-
(heccroHaTBHBIX TUCIUTITNHAX;

METO/Ibl PEIICHUS] MaTeMaTUYECKUX 3a7ad J10
YHUCJIOBOTO WJIU JIPYTOro TpeOyeMoro pe3yiib-
taTa (rpaduka, GopMysbl U T.I1.)

yMeTh:

UCTIONB30BaTh B MPOQPECCUOHANBHON JIes-
TEeIbHOCTH 0a30BbIC 3HAHUS MaTEMAaTHKH,
CTaBUTHh 1eNU U (POopMyIHpoOBaTH MaTeMaTH-
YECKYI0 TIOCTAHOBKY 3aJ1a4, CBS3aHHBIX C pe-
anuzainuei npodeccrnoHanbHbIX QYHKIUH;
MPOTHO3UPOBATh  BO3MOXKHBIM  pe3yabTaT
MpeAJIaraéMoro MaTeMaTH4eCKOro pPelIeHus,
YMETh OIICHUBATH €r0 3HAYCHUSI

BJIQ/IETh:

MaTeMaTHYeCKUMH, CTAaTHCTHYSCCKUMU U KO-
JUYECTBEHHBIMU METOJAMH PEILICHUS THIIO-
BBIX OpPraHWU3AIlMOHHO-YIPABICHYECKHX 3a-
nau;

MaTEMAaTHYECKOIN JTOTUKOMH, HEOOXOIUMON ISt
(bopMUPOBaHUS CYXIEHUH IO COOTBETCTBY-
IOIIUM PO eCCHOHATBHBIM MPOOIeMaM




4. O0béM TUCHUIIMHBI U BBl YUeOHOH padoThl

Bcero yacos

Pa30uBKa no ceMecrpam

Buabl yueOHo# padoThI 0[] 0390
01010 0300 1 5 3 1 > 3
KonTakTHasi padora (Bcero 4acon) 200/5.6 | 100/2.78 | 68 64 68 36 36 28
B toM umcne:
JIEKIIAHU 100/2.8 | 34/0.94 34 32 34 12 12 10
ITpaktryeckue 3anstus (I13) 100/2.8 | 66/1.83 34 32 34 24 24 18
CamocrostensHas 340/9.4 | 440/12.2 | 114 | 112 | 114 | 148 | 144 | 148
pabora (Bcero)
B toM umcne:
TEMBI IS caMocTosITebHOro u3ydenus | 180/5.0 292/8.1 60 60 60 92 92 108
IToaroroBka k mpaktudeckuM 3austusm | 120/3.3 | 100/2.78 | 40 40 40 32 32 36
KourpoJan 7212 72/2 36/1 - 36/1 | 36/1 - 36/1
. . 3ayer, 3a4er,
Buja oruérHocTH: JK3. | 3a4eT | JK3. | DK3. | 3a4eT | JDK3.
IK3. IK3.
OO0mas Tpy10éMKOCTh 612/17 612/17 218 176 218 | 220 180 212
5. Conep:xkaHue TUCHUILIUHBI
5.1. Pa3gennl AMCOUILIMHBI 1 BUABI 3aHATHHA
Taoauna 2.1
Ne HaumenoBanue paszaena tuciuiinebl | Yachl JEKIIMOHHBIX Yacel npakTaye- Htoro
B 110 ceMecTpaM 3aHATUN CKUX 3aHITHH qacoB
1 cemecTp
Bcero: 34 34 68
1 | Jluneiinas anrebpa 6 6 12
2 | DneMeHTHl BEeKTOPHOM anredpsl 6 6 12
3 | AHanmuTHuecKasi rTeOMETpuUs 8 8 16
4 | Teopus npeaenon 6 6 12
5 JuddepennnansHoe ucurcieHne QyHk- 8 3 16
U OJTHOW MEPEMEHHON
2 cemecTp
Bcero: 32 32 64
6 I[I/Iib(bepeHuHanLHoe UCYHCIICHUE PYHK- 10 10 20
ITUH HECKOJBKHUX TIEPEMEHHBIX
7 | MHTerpanbHOe HCUYHCIICHUE 10 10 20
8 | Auddepennnanbuple ypaBHEHUS 12 12 24
3 cemecTp
Bcero: 34 34 64
9 | Pager 10 10 20
10 KpaTHble, KpHBOJIHWHEIHBIC U TTOBEPX- 12 12 24
HOCTHBIC HHTETPAJTbI
11 OCHOBEI TeOpI/II/IUBepOSITHOCTeI/I b3 12 12 24
MaTEMAaTHYECKOH CTaTUCTUKHU




Taoauna 2.2

HanmenoBanne pasaciia IMCHUILIIMHBL
o ceMeCTpam

Htoro
4acoB

Yacel JJEKIIHMOHHBIX
3aHATHUU

Yacel npakTuye-
CKUX 3aHSTUU

1 cemecTp

Bcero:

36

Jlunetinas anreOpa

6

DJeMeHTHl BEKTOPHOU aJreOphl

(o]

AHanuThueckas reoMeTpust

Teopus npenenon

g1 | BWIN|F-

Huddepenunansaoe ncuncieHne GyHk-
UM OJTHOW MePEeMEHHON

BOINININ DN
o |~
(o]

12

2 cemecTp

Bcero:

36

Huddepennnanpaoe ncuncieHne GyHk-
II1I HECKOJIBKUX ITEPEMEHHBIX

12

WMHTerpasbHOE NCYUCIICHHE

Juddepennmanpapie ypaBHEHHS

4 8
4 8 12
4 8 12

Bcero:

28

Paner

10

HOCTHBIC HHTCTPAJIbl

KpatHble, KpUBOJIMHEVHBIE U TOBEPX-

11

OCHOBBI TEOPUH BEPOSTHOCTEN U
MaTEMaTHYECKON CTaTUCTUKU

5.2. JIeKIIMOHHDBIE 3AHATHS

Tabnuya 4

NoeNe
n/n

Hanmenosanue
paszaena JUCUUTUIAHBI

Coneprxanue pa3iesoB

1 cemecTp

JIuneitnas
ajredopa

Onpenenurenu 2-ro 1 3-To NopsaKa, X cBoiicTBa. MuHOp U anredpanye-
CKO€ JIOTOJIHEHUE aieMeHTa onpenenutens. [lonstue o0 onpenenurene n-
ro nopsnaka. Pemenune cucrem JMHEHHBIX ypaBHEHHMU MeTonoM Kpamepa.
ITonsatue o marpune. Ciio)keHHE, YMHOKEHUE MaTpHLl. Y MHOXEHHE MaT-
pUIl Ha yucio. YMHOXeHHe IByX Marpull. OOparHas matpuna. Matpuu-
Hasl 3allMCh U MaTPUYHOE PELIEHUE CUCTEM ypaBHeHui. Meton ["aycca pe-
LIEHUS CUCTEM JIMHENHBIX YPaBHEHUM.

DJIeMEeHTBI
BEKTOPHOM
ajaredpbl

Bekropnas anre6pa. [lonarue BekTopa. JInHeliHble onepanuu Hall BEKTO-
pamu. [loHsATHE NMHENHOW 3aBUCMMOCTH BEKTOpPOB. JIMHEWHas 3aBHUCH-
MOCTb BEKTOPOB Ha IUIOCKOCTU. basuc Ha miockoctu. IIpoekuus Bexropa
Ha ocb. CKalsipHOE, BEKTOPHOE, CMEIIAHHOE IIPOU3BEIEHUSI BEKTOPOB U UX
cBoricTBa. Hampapisaromue KOCHHYChI BEKTOPOB. ['€OMETpUYECKUI CMBICI
BEKTOPHOI'O ¥ CMEIIAHHOIO IIPOU3BEICHUI BEKTOPOB.

AHaJIUTHYECKASA
reoMeTpus

AHanutHueckas reoOMeTpHs Ha INIOCKOCTH. Pa3inyHble ypaBHEHUS MPSMON
nuHun. Touka rmepecedeHus NByX MPSAMBIX, YTOJI MEXIY IBYMs IPSMBIMU.
KpuBble BTOpOro mopsijka: OKpYyXKHOCTb, JJIIMIIC, TUlepOoia, mapadoia.
YpaBHEHHE IUIOCKOCTH, IMPOXOASAIIEH Yepe3 NAHHYI0 TOYKY IEPIEHIUKY-
JSPHO JaHHOMY BekTopy. OOIee ypaBHEHHME IIJIOCKOCTH. YpaBHEHHE
IJIOCKOCTH B OTpe3Kax. PacCcToAHME OT TOUKH 1O TUNIOCKOCTH. YTOI MEXKAY
IJIOCKOCTSIMU. Y CJIOBUS NTAPAJUIEILHOCTH U NIEPIEHIUKYIISIPHOCTHU IIOCKO-
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crei. [Ipsimast B mpoctpancTBe. KaHOHHYECKOE M MapaMeTpUYECKUE ypaB-
HEHHUSI TPSIMOM B MPOCTPAHCTBE. YTOJI MEXIY NPSIMBIMU B MPOCTPAHCTBE.
VYcnoBust napajyieIbHOCTH U MEPIIEHIUKYISIPHOCTH NPSIMOU U IJIOCKOCTH.
Touka nepeceueHus: npsAMoi U miockoctu. I[loBepxHocTH 2-ro mopsiaka u
X KaHOHMYECKHE YpPaBHEHHSM: SJUIMIICOM]IbI, TUIIEPOOIOnIbI, napadoo-
W/JIbl, HWJIMHIPHI 2-TO MOPSJIKA; KOHYC 2-T0 TOpsJIKa.

Teopus
npeaeioB

[Tpenen GyHKUMU IPH x — +0, x — -0, X - X, ,06CKOHEYHO OOJIBIIUE

q)YHKI_[I/II/I M UX CBI3b ¢ 0€CKOHEUYHO MajabIMH. OCHOBHEBIE TEOPEMBI O IIpEC-

nenax. PackpeiTe HeOnpeneneHHOCTEN BI/II[a%,i. IlepBbi 1 BTOpPOU
o0

«3aMevarenbHbley» mpenensl. CpaBHEHHE OECKOHEYHO MalbIX (DYHKIHA.

OnHocroponHue mnpenensl. GyHkuM. beckoneuno manble QyHKIMM M MX

cBoiicTBa. beckoneuno manbie GyHKIMH U OECKOHEUHO OoJbIINe (QyHKIUN

U UX CBA3b C OECKOHEYHO MaiibIMu. IlepBblii U BTOpOH «3ameuaTebHbIE»

npenensl. [loastne HenpepbBHOCTH (QyHKUIMHU. ToukH pa3pbiBa, MX Kiac-

cuduKanus.

JuddepeHunanbHoe
HCYHCICHHE
(¢yHkuuit ogHoM
nepeMeHHOoi

[Ipon3Bo/iHbIE OCHOBHBIX 3J€MEHTapHbIX (QyHKuMH. [IpousBonHas ciox-
HoM (pyHkumu. IIponsBoaHas GyHKIMHU, 3aJaHHON TapaMETPUUECKHU.
Huddepernman GyHKIHH, €r0 TEOMETPUIESCKAN CMBICI M HCIIOJIb30BAaHHE
U1 IpUOIKEHHBIX BhluMcaeHuid. [IpaBuio JlonuTans u ero ucnosiab3oBa-
HUE JJIS PacKpBITUSl HeolpenaeseHHocTel. MecnenoBanue (GyHKIHMU € TO-
MOIIBIO MPOU3BOAHOM: HaXOXXIACHUE €€ HKCTPEMYMOB, HAMOOJBIIEro MU
HAaMMEHBIIET0 3HAYEHUH Ha 3aJlaHHOM OTpe3Ke. ACUMITOTHI Tpaduka
¢bynkuuu. O01mas cxema UCcieoBaHus PYHKIUU U TOCTPOCHUS €€
rpajduxka.

2 cemecTp

DOyHKIUUHA
HECKOJIbKHX
nepeMeHHbIX

3aaun Ha HaXOXKAECHUE M MOCTpPOeHHE 00JacTu ompeneneHus (QyHKIUU
nByx nepemeHHbIX(D/II). Tlpenen u HenpepbIBHOCTh (PYHKIMU JBYX Iie-
peMeHHBbIX.3aaul Ha HAaXOXKACHHE YAaCTHBIX IPOM3BOAHBIX]-ro mopsixa,
CIOXHOM (GyHKUIMM. 3a7aud Ha BBIYUCICHHE MPUOTMKEHHBIX 3HAUYCHUM
3aJJaHHbIX BBIPAKEHUH C MCIIOJIB30BaHUEM TOJIHOrO auddepeHuana
O/II1. Pemenue 3amau Ha uccienopanue OJII1 Ha sxcTtpemym, n Haxox1e-
HUE HauOOJIBIIEr0 M HauMEHbIIero 3HaueHni. Haxoxaenue nponsBoaHoM
10 3a/laHHOMY HallpaBJIeHMIO. PeleHue 3aja4y Ha UCIHOJIb30BaHUE METO/a
HaMMEHBUIMX KBAJAPATOB JJIs1 00pabOTKHU SKCIIEPUMEHTAIBHBIX TaHHBIX.

HHuTerpajabHoe
HCYHUCIeHHE

OCHOBHbBIE METOJIbl MHTETPUPOBAHUS: HENOCPEICTBEHHOE HHTErPUpOBa-
HUE, MeTOJ MO/BEJICHUs NoJ 3HaK AuddepeHiuana, MeTo/ 3aMeHbl repe-
MEHHOH, METOJ| MHTErpupoBaHus Mo yacTsaM. KommiekcHele uncna. A-
reOpandeckas (popma 3amucu KOMIUIEKCHOTO yuclia. MOaysb U apryMeHT.
JlelicTBUA HaJl KOMIUIEKCHBIMHM YHCIIaMu. TpUroHOMeTpHUYecKas U MokKa3a-
TenbHast (OPMBI 3aMKUCH KOMIUIEKCHOTO uyucia. Popmyna Myaspa-
Jlanmaca. MHorowieHsl. Pa3noxxeHne MHOro4wieHa Ha JIMHEWHBIE M KBaJl-
paTHBIE MHOXHUTENW. VIHTErpupoBaHHE pPAIMOHAIBHBIX ApobOeid. Twurbl
npocTedmmx apoOell U ux uHTerpupoBaHue. VHTerpupoBaHue pauuo-
HAJIBHBIX po0Oeil MEeTOZI0M pa3lioKeHHUs Ha Mmpocteiime npoou. MuTerpu-
poBaHME MPOCTEHIINX UppalMOHAIBHBIX (yHKIUI. UHTerpupoBanue tpu-
TOHOMETpUYeCKuX (YHKIUI, yHUBEpCallbHas TPUTOHOMETpHUUYECKas TMO-
CTaHOBKa. Bbruncienue onpeaenéHHOro HHTErpajia ¢ NOMOIIbI0 (GOpMyIIbI
Herotona-JleitOania. 3aMeHa mepeMeHHONW B OMpPEIEIEHHOM HHTErpale.
WNHTerpupoBanue no 4acTsaM JUisl ONpeAes€HHOro nurerpana. [Ipunoxenus
OTnpeAeNEHHOr0 WHTETpalla: BRIYUCIICHUE TUIOMAACH TUIOCKUX QUryp, JTH-
HBI yTH KpUBO#, 00beMOB Tell. HecoOCTBEeHHBIE HHTETpaIbl. Bhruncienne
WHTETpaJoB ¢ OECKOHEYHBIMU TPAHUIIAMU U HMHTETPAJIOB OT Pa3pbIBHBIX

5




byHKIHIA.

JAuddepenunanbubie
YPaBHEHUS

VYpaBHEHUS C pa3JIeNAIOUMMHCS TIEPEMEHHBIMU, OJHOPOAHbIC U IMHEHHbIC
ypaBHeHMs 1-ro nopsaka. Juddepennpnanpable ypaBHEHUs 2-T0O NOPsAIKa.
[Ipocreiilne ypaBHeHUs1, JOMYCKAIOIIME MOHWKEHNE TTOpsAAKA. JInHeliHbIe
nuddepeHranbHble ypaBHEHU 2-T0 nopsaaka. JInHelHble 0HOPOIHBIE U
HEOJHOPOAHbIE ypaBHeHUs. Jlunelinsie quddepeHnnanbable ypaBHEHHS C
MOCTOSIHHBIMU Ko3(dunmenramu. PerieHne ofHOPOIHBIX U HEOJIHOPOJI-
HBIX AU HepeHIInalIbHBIX YPAaBHEHUH C MMOCTOSHHBIMH KO3 UIIMEHTaMH C
IIPAaBOH YacThIO CHEIMAIBHOIO BUJA.

3 cemecTp

Psaabl

Yucnoseie psiabl. CXoauMocTh U cymMma psiia. OCHOBHBIE CBOMCTBA CXO-
nsuuxcst psagoB. Heobxoaumoe yciaoBue CXOAMMOCTU 3HAKOIOIOKUTEIb-
Horo psna. Teopemsl cpaBHenus. [Ipusnaku [lamambepa, Komu. 3nakoue-
penytomuecs: psaael. [Ipusnak JleitOnuna. [lonstre o (QyHKIIMOHATHEHOM
psane. Crenennsle psabl. UHTEpBan u paguyc cxoauMmoctu. GopMyiibl
Maxnopena u Teinopa. Pasnoxxenne hyHKImi B psiasl MakiiopeHa.

10

JIBoiiHoi,
KPHUBOJIMHEHBIH,
NOBEPXHOCTHBIE
HHTErpajbl

JIBOMHOM MHTErpai, €ro CBOMCTBA U BBIYUCIIEHUE CBEIEHUEM K ITIOBTOPHO-
My. IloHsATHE O TpOMiHOM MHTErpasie. 3aMeHa MEPEMEHHBIX B KPaTHbIX HH-
Terpanax. KpuBosimHeHble HHTErpaIbl, UX CBOMCTBA M BeluucieHue. [lo-
BEPXHOCTHBIE MHTErpaibl. [Ipritoxkenus KpaTHbIX, KPUBOJIMHENHBIX U I10-
BEPXHOCTHBIX MHTEIPAJIOB.

11

OcHoBBI TCOPUH --
BEPOSITHOCTEI U
MaTeMaTH4YeCKOM
CTATUCTHKH

OO0mue npaBuiia KOMOMHATOPUKU: MIPABUIIO CYMMBI, IIPAaBUJIO IIPOU3BE/LE-
Hus. Pa3sMerienusi, nepecTaHoBKH, couerTaHus. CiyyailHble COOBITHS U
onepanuu Haja HUMU. HecoBmecTHble coObITHs. IlonHas rpynna nonapHo
HECOBMECTHBIX coObITHH. Kiaccuyeckoe ompeneneHue BepOATHOCTH.
CBoiicTBa KJIACCUYECKON BEPOSTHOCTHU. Y CJIOBHAsI BEPOSTHOCTh. DopMyiia
nonHou BepositHOCcTH. Dopmyna baiieca. IloBropHble ucnbiTanusa. buHo-
MuanbHOEe pacnpeaenenue. ®opmyna bepunymm. HauBeposiTHeliliee 3Ha-
YeHHe 4Kcia NosBIeHUs coObITHs. JlokanbHas Teopema Myaspa - Jlamna-
ca. Pacnipenenenue Ilyaccona. IlonmunnomuansHoe pacnpenenenue. Ciuy-
yaiiHas BennuuHa. OyHkus pacnpeaeneHus. CBolicTBa GyHKIMU pacrpe-
neneHus. JIuCKpeTHbIe U HEeNpephIBHBIE ClTy4aiiHble BeIMYUHBL. [1n0THOCTD
pacmpeneneHus, e€ cporicTBa. HopManbHbIi 3akoH pactpenenenus. Hesa-
BHUCHMBIE CIIy4aliHble BETUYMHBI. YHCIIOBbIE XapaKTEPUCTUKHU CIy4YalHbBIX
BeIMYMH. MaTemaTtudeckoe oxxujaanue, e€ cpoictBa. Koagpdunuenr kop-
pensuuu, ero cBoiictBa. OCHOBHbBIE MOHSATUS MAaTeMaTUYECKOW CTaTUCTHU-
KH: BBIOOpOYHAsi COBOKYITHOCTh, T€HEpalibHasi COBOKYIMHOCTb, IMOBTOPHAs
BbIOOpKA, OecrIOBTOpHAsI BBIOOPKA, OTHOCUTEINIbHBIN MOKa3aTeb BEIOOPKH.
Omunbka penpe3eHTaTUBHOCTU. [ eHepanbHas cpelHssi, BHIOOpOUHas cpe-
Hssl. Y CTOMYMBOCTDh BBIOOPOUYHBIX CpenHHX. [[oBepHUTEIbHBICE MHTEPBAIIBI
JUIL OLICHKHM MAaTEMaTHYECKOTO OKUIAHWSI HOPMAJIBHOTO pPAaCHpEIEICHHUS.
Onenka BeposATHOCTH (OMHOMHUAIBHOIO PACIpeNeeHHs) 0 OTHOCUTEb-
HoM yacrore. CTaTucTHyeckoe pacrpesenenue Boioopku. [lonuron vacror,
TUCTOrpaMMa 4acToT.




5.3. JIabopaTopHbIe 3aHATHS (He MPexyCMOTPEHbI)
5.4. llpakTH4yecKue 3aHATHSA

Tabnuua 5

NeNe
n/n

HaumenoBanue
pazjiesna JUCIMUILUIUHbBI

Coneprxanue pasnena

1 cemectp

JIluHeiinas
aireodpa

Brruucnenue onpenenureneid. Pelienne cUCTEM JUMHEUHBIX ypaBHEHU
metogoMm Kpamepa. CrioxxeHune u ymMHOKeHHe Matpul. Haxoxnenue 06-
paTHON MaTpuibl. Pemienne cucreM ypaBHEHHI MaTpUYHBIM METOIOM U
MeroqoM ["aycca.

DJIeMeHThbI
BEKTOPHOM
anreopol

Pemenne 3aJa4 Ha HaXO0XJICHHC KOOpHHHaTHOfI q)OpMBI 3aIlluMCH BEKTO-
pa, €ro MIMHBI, ONPCACIICHUA WX B3daWMMHOI'O PACIIOJIOKCHUSA BCKTOPOB
Ha INIOCKOCTHU U B IIPOCTPAHCTBE. Brranciaenue CKaJIpHOI'O IIPOU3BCAC-
HUS BCKTOPOB, HAXOXIACHUC YCIIOBHUA HX HNCPHCHAUKYIISAPHOCTH. Cka-
JBEIpHOC MPOU3BCACHUC NBYX BCKTOPOB, YCIOBUC IICPIICHAUKYIAPHOCTU
BCKTOPOB. BGKTOpHOG U CMCIIAHHOC MPOU3BCACHHA BEKTOPOB U UX I'€O-
MeTpI/I‘IeCKI/Iﬁ CMBICJI. HpI/IJ'IO)KCHI/IC BCKTOPHOI'O 1 CMCHIAHHOT'O ITPON3-
BGILGHI/Iﬁ BCKTOPOB IJId PCIICHUA I'COMCTPUYCCKHUX 3a1a4

AHaJIuTHYECKASA
reoMeTpus

AHanuThueckas reoMeTpUs Ha INIOCKOCTH. PaznuyHble ypaBHEHHs Hps-
moii muauM. [lepexon oT ogHOTO BUIa (OPMYITBI IPSIMOM K APYroMy BH-
ny. Touka nmepeceueHus: IByX NPSAMBIX, YIOJ MEXAY ABYMs HMPSIMBIMHU.
KpuBsie BTOpOro nopsiaka: OKpyKHOCTb, 3JUIMIIC, TUnepOoa, napadoma.
Buael ypaBHEHMH IIOCKOCTU: YPaBHEHUE IIJIOCKOCTH, IPOXOASILEH Ye-
pe3 JaHHYIO0 TOUKY MEPHEHIUKYISIPHO JaHHOMY BEKTOpY; ollliee ypaB-
HEHHUE IUIOCKOCTH; YPABHEHME IUIOCKOCTU B OTpe3Kax. 3aJayd Ha I0-
CTPOCHHE IIJIOCKOCTH, BBIYMCIICHHE PACCTOSIHUSA OT JAHHOM TOYKH J0
IIJIOCKOCTH, yITIa MEXAY IUIOCKOCTAMH. YCIOBHS IapauIeIbHOCTU U
MEePHEHAUKYISIPHOCTH TulocKocTed. IIpsimMas B mpoctpancTBe. KaHoHU-
YECKOE U NapaMETPUUECKUE YPAaBHEHUS MPSIMOU B IIPOCTPAHCTBE. YTOI
MEXIYy NPSIMBIMM B IIPOCTPAHCTBE. Y CIIOBHS IApaJUIEIBbHOCTH MU IEp-
NEHIUKYISPHOCTU NPAMOU U IUIOCKOCTU. TO4YKa IepeceyeHus npsMon u
riockocTH. [loBepxHOCTH 2-T0 MOpsAIKa U UX KAaHOHUYECKUE YPaBHEHU-
SIM: JIJTMIICOM/IbI, THUIEepOOION b, MapaboIouabl, HWIMHIPKE! 2-TO TO-
psaKa; KOHYC 2-TO NOpsIKa.

Teopus
npeiesioB

[Tpenen pynkuuu. beckoneuno manele pyHKIINU U UX cBOiicTBa. becko-
HEYHO OO0JIbINE (PYHKIIUU U UX CBSI3b C OECKOHEYHO MaJIbIMU. PackphI-

y 0 o
TUC HCONTPCACICHHOCTCU B A —, — . 33.,[[3‘-11/1 Ha PAaCKpPBITHUC BCEX 7 He-
o0

onpeaenéHHocTer. Pemenue 3a1ad Ha HAXOKICHUE MPEIEIIOB C ITOMO-
IIbIO NIEPBOT0 M BTOPOTO «3amMevaTeabHbIX» npeaenoB. CpaBHeHue Oec-
KOHE4YHO MaubiX GyHKUuH. [loHaTue HenpepbIBHOCTH QpyHKIMU. OAHO-
cTopoHHHe npeaensl. CBoiicTBa GyHKIMN, HETPEPHIBHBIX HA CETMEHTE:
OTPaHUYEHHOCTb, CYIIECTBOBAHHE HAaMOOJIBbIIETO0 1 HAMMEHBILIETO 3Ha-
YEeHUH, IPOMEXYTOUHbIE 3HaueHUs. TOUKH pa3pbiBa, UX KIacCUPUKa-
sl

JAudppepennuaibHoe
HCYHUCJICHHE
byHxkumi

OHOI

nepeMeHHOn

[Tpon3BOJIHBIE OCHOBHBIX 3J€MEHTAPHBIX (QYHKIWHA. [Ipon3BojHas CIOXKHOM
¢ynkuun. Juddepenunan GyHKUNN, €T0 TEOMETPUUECKUI CMBICT M MCIOJb-
30BaHMe Il NpUOIMKEHHBIX BhruncieHuid. [Ipasmio JlonuTans u ero ncnonb-
30BaHME JJISI PACKPBITHS HEOIpeaeneHHocTer. Mccmenopanue GyHKIIUN C TT0-
MOIIBIO TNPOW3BOJHOM: HAXOXKICHHE €€ HKCTPEMYMOB, HaMOONBIIETO U
HalMEHBILIETO 3HAYCHUH Ha 3aJaHHOM OTpe3Ke. ACHUMNOTOTHI rpaduka QpyHK-
1d. 3aJauy Ha HCClieloBaHUe (QYHKIMH U MOCTpoeHHe e€ rpaduka.

2-0ii cemecTp




DYHKUMH  HECKOJb-
KHMX IlepeMeHHbIX

3agaun Ha HaX0XKJIEHHE U TIOCTPOEHUE 00JIaCTH onpeaeaeHus (PyHKIUN
nByx nepeMmeHHbIX(DII). IIpenen u HenpepbIBHOCTh (HYHKIMU ABYX
IIEPEMEHHBIX. 3aJa4ld Ha HAXO0KJIEHUE YaCTHBIX IPOU3BOAHBIX 1-T0 1O-
psnka, cIoXHOM (pyHKIMH. 3ajadd Ha BBIYUCICHHE MPUOIMHKEHHBIX
3HA4YEeHUH 3a/1aHHBIX BBIPAXKEHUN C MCIOJIb30BAaHUEM MOJHOTO Tudde-
penumana @1, Pemenne 3amau Ha uccinenoanue OJIII Ha skcTpe-
MYM, U HaxO’KJEeHUEe HauOOJbIIEro ¥ HauMeHbIlero 3naueHuii. Haxox-
JIEHUE TIPOM3BOIHOM 110 3aJjaHHOMY HalpaBlIeHUIO. PenieHue 3amad Ha
UCIOJIb30BaHUE METO/1a HaUMEHbIIUX KBaJApaToB i 00pabOTKH 3KC-
NIEPUMEHTAJIbHBIX JIAHHBIX.

HNHuTerpajabHoe
HCYHCICHHE

OCHOBHBIE METO/Ibl MHTEIPUPOBAHUSA: HEMOCPEACTBEHHOE UHTEIPUPO-
BaHHMe, METOJ NOJBEACHUS O] 3HaK auddepeHuana, MeTol 3aMeHbI
MIEPEMEHHOM, METO/I UHTETPUPOBaHUs 10 yacTsAM. KomrmuiekcHbie unc-
na. Anrebpandeckas opMa 3amucH KOMIUIEKCHOTO 4uciia. Monynb u
aprymeHT. /leficTBUs HaJl KOMIUIEKCHBIMU yuciaaMu. TpuroHoMmerpuye-
CKasl ¥ MoKa3aTelbHast OPMBI 3aITUCH KOMITJIEKCHOTO urcia. Dopmyra
Myagpa-Jlannaca. MHorounensl. Pa3noxkeHue MHOroujieHa Ha JIMHEH-
HbIE M KBaJ[paTHbIE MHOXHUTEIU. VHTerpupoBaHue panroOHAIbHBIX
npobOeid. Tumbl mpocTedmux Apode u uX UHTEerpupoBanue. MHTETpHU-
pOBaHUE pallMOHAIBHBIX APOOEH METOJOM pPAa3l0KEHUS Ha MPOCTEH-
mue apobu. MHTerpupoBaHue MpOCTEUIINX HPPALMOHANBHBIX (YHK-
muii. IHTerprpoBaHne TPUTOHOMETPUYECKHX (YHKIWH, YHUBEpCAIb-
Hasi TPUTOHOMETpPUYECKas MMOJCTaHOBKA. BriuncieHue onpenenéHHoro
uHTEerpasna ¢ nomouipio popmynsl Hetorona-Jleitouuna. 3amena nepe-
MEHHOH B OIpeAesIEHHOM HHTerpaie. UHTerpupoBanue 1o 4yacTsaMm AJis
onpenenéHHoro uHrerpaia. [IpunoxxeHus: onpeaenréHHOro MHTerpaia:
BBIUMCJICHHE TUTOMIA/Iel TIIOCKUX (DUTYp, JUIMHBI TyTH KPHUBOMH, 00be-
MoB Tes. HecobcTBeHHbIE MHTETrpasibl. Beiuncienne HHTerpanos ¢ Oec-
KOHEYHBIMU TPaHHUIIAMH U UHTETPAJIOB OT Pa3phIBHBIX (YHKITUH.

JAudpdepenunanbHbie
YPaBHEHUs

VYpaBHEHHS C pa3feNAOIMMUC NEPEMEHHBIMHM, OJHOPOIHBIE W JIU-
HeifHble ypaBHeHMs 1-ro nopsnka. JJuddepeniuanbabie ypaBHeHHS 2-
ro nopsanaka. lIpocreiimue ypaBHEHUs, JOMYCKAKOIUE TOHUKEHUE T10-
psnka. JIuneitnsle quddepeHnmanbable ypaBHEeHHUs 2-r0 nopsaka. JIu-
HEelHbIe OJHOPOAHBIE U HEOJHOPOJHbIE ypaBHEeHMs. JIuHeiHble nud-
(depeHIaTbHBIE YPAaBHEHHS C MOCTOSHHBIMH Kod(duuueHtamu. Pe-
IIEHUE OJHOPOJHBIX M HEOJHOPOJHBIX U (depeHINaNbHBIX YpaBHE-
HUI ¢ TOCTOSHHBIMU KO3((UIIMEHTAMH C HPaBOi YacThIO CICIHAIBHOTO
BUaa.

3-ii cemecTp

Panbl

Yucnoseie psabl. CxomumocTts U cymMma psiga. OCHOBHBIE CBOWCTBA
cxoaaumxcs psaaoB. HeoOxoaumoe yciaoBHe CXOTUMOCTH 3HAKOMOJIO-
XKUTeNpHOTO psifa. Teopembl cpaBHenus. I[lpusnaku JlamamGepa, Ko-
mu. 3Hakouepenyommecss psansl. Ilpusnak JleiiOnuma. Ilonarue o
¢byHkmoHanbHOM psife. CteneHHsle psanasl. MHTEpBan u paguyc cxo-
qumocTH. Pasznoxenue gyHkiuii B psia Teiinopa u B psan MakiopeHa
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Kparnble, kpusoJiu-
HeilHble M IOBepX-
HOCTHBIC HHTEIPaJIbl

JIBOMHOM MHTErpaJl, ero CBOMCTBAa. MI3MeHeHue nopsiaka HHTErpupoBa-
HUs. BpluncneHue JBOMHOTO HMHTETpajla CBEJACHUEM K IOBTOPHOMY.
TpoiiHOM MHTErpan U €ro BBIYKCICHHE. 3aMEHA NEPEMEHHBIX B KpaT-
HBbIX MHTerpayiax. KpuBonnHelHble MHTErpainsl U UX BbraucieHue. Ilo-
BEPXHOCTHBIE MHTETpalbl U UX BbIYUCICHUE. [IpHiokeHus KpaTHBIX,
KPUBOJIMHENHBIX U IOBEPXHOCTHBIX HHTEIPAJIOB.
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OO0ume npaBmiia KOMOMHATOPUKH: NIPABHIIO CyMMBI, IIPABUJIO IIPOU3BE-
nenus. Pazmerienus, nepecTaHoBKy, coueTanus. CirydaifHble COOBITHS
u omnepauuu HaJg HUMU. HecoBmecTHble coObiTHs. [lonHas rpynna mo-
napHO HECOBMECTHBIX coObITHH. Kitaccuueckoe ompeneneHue BEposiT-
HOCTH. CBOMCTBA KJIACCUYECKON BEPOSTHOCTH. Y CIIOBHASI BEPOSITHOCTb.
®opmyiia nonHou BepostHocTU. Popmyia baiteca. [IoBTopHBIE HCIIBI-
Tanusl. bunomuanbHoe pacnpenenenue. @opmyna bepuymiu. Hause-
posiTHEIIee 3HAYCHHE YHCTa MOsBICHUS coObITHA. JIoKanbHas Teope-
Ma Myaspa - Jlannaca. Pacnpenenenue Ilyaccona. [loaunomuanbHOe
pacnpenenenue. CiydaiiHasg BenauunHa. DyHKIUS pacHpeleneHHUs.
OcnoBbl Teopum Be- | CBoiicTBa (QyHKUMH pacnpeneneHus. J[MCKpeTHble U HENpepbIBHbIE
POSITHOCTEel M MaTe- | CllydaliHble Benu4uHbL. [IIOTHOCTE pacnpenencHus, €€ CBONCTBA.
MaTnuyeckoid  cratu- | HopManbHbiil 3akoH pacnpeneneHusd. HesaBucumble ciydaiiHble BeElu-
CTHKH. YuHbl. YUCIIOBBIE XapaKTEPUCTUKU CIIy4alHbIX BEIWMYHUH. MatemaTuye-
ckoe oxunanue, e€¢ cpoiictBa. Koaduuuenr xoppensiuuu, ero cBoi-
cTBa. OCHOBHBIE MOHATUS MATEMaTUYECKOW CTATUCTUKU: BbIOOpOYHAs
COBOKYITHOCTb, I'€HepaJibHasi COBOKYITHOCTb, IIOBTOpHasi BbIOOpKa, Oec-
MOBTOpHAsI BBHIOOPKA, OTHOCHUTENBHBIN MOKa3aTeNb BHIOOpKH. Omudka
penpe3eHTaTUBHOCTU. ['eHepanbHas cpenHss, BHIOOpPOYHAs CperHss.
VYcToiunBOCTh BBIOOPOYHBIX CpeqHHUX. JloBepuTenbHbIE HHTEPBAJIBI
JUIsL OLIEHKH MaTeMaTH4eCKOr0 OKMJIAHUS HOPMAJIBHOIO paclpenese-
Husl. OLeHKa BepOosTHOCTU (OMHOMUAIBHOTO paclpeiesieHus1) o OTHO-
cutenbHOi yactore. CtaTucTuyeckoe pacnpeaenaeHue Bbioopku. [lonu-
T'OH YaCTOT, TUCTOIpaMMa 4acToT.

6. CamocTosiTeJibHAA PadoTa CTYAEHTOB 10 IMCHUIJINHE

Tembl 1719 CaMOCTOATEIBLHOI0 H3YYECHUS
1. IToBepXHOCTH BTOPOTO MOPSAJIKA U UX KAHOHUYECKHE YPAaBHEHHUS.
2. Beenenne B MaTeMaTH4ecKui aHayn3. MHOXECTBO ACHCTBUTENBHBIX Yncesl. YHCIOBBIE MPO-

MexyTkd. Monynp uncna. [lorpemHocTts Beuucienus (abcontoTHas, oTHOcuTeNbHast). Onpenenenue
¢ynkunu. CriocoObl 3a1anus GyHKIMU. DiIeMeHTapHble QyHKIMH, X TpaduKH: 1eas paldoHalbHas
¢byHKIMSA, TpoOHO-paloHanbHas QyHKuMs, cteneHHass QyHkuus. [TokxazarenbHast u jorapudmuye-
ckas pyHkuuu. [IpuMeHeHne npou3BoJHON (QYHKIMHU K UCCIEAOBAaHUIO (PYHKIIMM U TEXHUYECKHUX 3a-
Jad.

3.IlpumeHeHne MPOU3BOIHON (PYHKIIMHM K MCCIEIOBaHUIO (PYHKIIMM M TEXHUYECKHX 3ajad. Bek-
TOp-QyHKIUS CKaJsipHOro aprymenrta. [loHsTtue kpuBoH, rmaakas kpusas. KacatenbHas K KpHUBOH.
Kpusnsna kpuoii. Pannyc kpususHsl. I maBHas Hopmainbs. bunopMans. KpydueHne KpuBoii.

4 Ilpumenenue nuddepeHnmana Kk NpuOIMKEHHBIM BbIYUCIEHUSAM. HenpepbBHOCTh (YHKIIHH.
Touku paspeiBa U ux kiaccu¢ukaius. CBoiicTBa HENPEPHIBHBIX (YHKIMNA: OTPaHUYEHHOCTD, CYIIe-
CTBOBaHME HaMOOJBIIETO U HAUMEHBIIIETO 3HAYEHHH, CYILIECTBOBAaHUE MPOMEKYTOUHBIX 3HAUCHUH.

5.YpaBHEHME KacaTEIbHOM MJIOCKOCTH U HOPMAJIM K MOBEPXHOCTH. MeTO] HaMMEHbIINX KBajpa-
TOB 00pa0OTKHU SKCIIEPUMEHTANIbHBIX JaHHbBIX.

6.ITpubnmxE€HHOE BBIUUCIIEHHE ONpeAelEHHBIX HHTerpanioB. HecoOcTBeHHble uHTErpansl. [Ipu-
3HAKU CXOJIMMOCTH HECOOCTBEHHBIX UHTETPAJIOB.

7.Merop Jlarpanka perieHus: TMHEMHOTO HEOJHOPOJHOIO YPaBHEHHUS.



Cuctembl nuddepeHmanbHbIX ypaBHeHud. HopmansHas cucrema. MeTon MCKITIOUEHUs pe-
IIeHUs cCUCcTeMBI AU HepeHInANBHBIX YPaBHEHHIH.

8. [luddepenumpoBanre 1 HHTETPUPOBAHKE PSIOB.

9. Ilpuito>keHUsT KPaTHBIX MHTETPAJIOB: BBIUMCIICHHE TUIOIMIAJCH MIOCKUX (PUTYp; BBIYMCICHUE
o0bemoB Ten. KpuBonuHeliHble HHTErpajibl IEPBOrO U BTOpOro poja. IlpunoskeHus: KpUBOIUHEHHBIX
uHTerpanoB. IloBepXHOCTHBIE MHTETPAJIBI IEPBOTO U BTOPOIO POJa.

10.HopmupoBanHast  ciaydyailHas BeIMYMHA 3aKOH  Oonbmux  49ucel.  HepaBeHCTBO
YeoOnmmeBa. Teopema YeOnimena. Teopema beprymmu. Teopema Mapkosa. Teopema Ilyaccona. Mare-
rpajibHas Teopema Myaspa — Jlanaca. OCHOBBI CTaTUCTUYECKOTO onucanud. ['ucrorpam-
Ma U MOJHUTOH YacTOT. DMIIUPUUECKOE paCIpEeICHUE U €ro cBoiicTBa. BeiOopouHble xapakTepu-
CTUKH U UX pacnpeencHus. ToueuHbie OIEHKH.

OO0pa3zen 3aganuii 1J151 CAMOCTOATEIBLHOI PadoThI cTy1eHTa Ha 1 cemecTp
Pa3zgen «j1eMeHTHI JIMHEHHOM U BEKTOPHOI ajre0pbl, aHATUTHYECKAS] T€OMETPHSI».

. Haiitu mpousBeneHne 4-B WB - A MaTpul] A = [2 11j B —[_; _i _gj

(2%, + X, + 3%, = 4,
. Pemnte cucreMy ypaBHEHMI J X, + 2X, + x5 = 4, a) meronoMm Kpamepa, 6) metogom 'aycca.

t3x1+4x2 + X3 =0

. JlaHbI 4eThIpe TOUKHU: A(3;2;1), B(2;-1;0), C (4;0;- 5), D(-1;2;3). HaiiTu, npruMeHss1 BEKTOPHYIO
anreopy:
a) yron ABC,
0) muiomanpe TpeyronbHuka ABC;
B) 00BEM nupamuasl ABCD.
4. TlpuBecTu ob1iee ypaBHEHUE MPSAMOM 3x — 4y + 1= 0 K BHAY B «OTPE3Kax» U MOCTPOUTH €€.
. IlpuBecTH o0Iilee ypaBHEHHE KPUBOM BTOPOTO MOPSIAKA 3x° + 2y’ + 6x + 4y —1=0 K KAHOHUYECKOMY
BUJY U TIOCTPOUTH e€.

O0pasen 3agaHus 119 CAMOCTOSITEIbHON PadoThI CTY/IeHTA Ha 2 ceMecTp

Pa3nen «MHTErpaibHOE HCYUCTIECHHE)

HeonpeneseHubii OmnpeneJieHHbII Heco0cTBeHHBIH
HHTerpaJj HHTerpaJji HHTErpaJj
WNHuTerpupoBanue noBeAcHUEM Henocpenctsennoe npumeHenue | MHTerpansl ¢ 66CKOHEUHBIMU
oJ1 3HAK )mq)(i)epeﬂunana: dbopmynsl HetoTona — JleiiOnuma: 1) * 2dx
1) jx+1 e Vx) npenenamu: 1) I—
e [ o 1+ x
2x° + 9 ¥ 2
1
WHTerpupoBaHue 1o 4acTsm: 3aMeHa NepeMeHHOI: 2) NHTerpaisl ¢ HeOrpaHUYEH-
3) .[( 4-3x)e dx Vs HBIMH [TO/IBIHTET PAJIbHBIMU
2
[ 77— byHKIMAMU: 2) | -
o (s—x I o Y(x - 2)°
WuTerpupoBanue GyHKIIMN BUIA [Tnomanp miockoi GUrypsl.
Ax + B AX +B Boruucnuth minomans Gurypsl,

u . v
[ ? tbx + o axZabxtc OTpaHUYEHHOM JTMHUSIMHU:
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3) y=(x—2)3; y=4x-8

4)j xdx
V4 +6x— x2

HHTterpupoBanue panuoHaIbHbIX

hyHKIMIHA:
5 x3+4x2+4x+2
I(

d
x+1)2(x2+x+1) ”

Wurterpuposanue
UPPAMOHATBHBIX (DYHKITHIA:

dx
2 '[\/1— 2x — VY1-2x

Oﬁpa3eu 3aJaHus JJIS1 CAMOCTOATEIbHOI paﬁoTbI CTYAEHTaAa Ha 3 ceMecTp

Pa3znen «kKpaTHble, KpMBO/JIMHEHHbIE U IOBEPXHOCTHbIE MHTErPAJIbI.
OcCHOBBI TEOPpHHU BEPOSITHOCTE U MATEMATHYECKOH CTATUCTHKH»

oWy
1. U3MeHUTh NOpsAI0K MUHTETPUPOBAHMSI B IOBTOPHOM HHTErpae I dy J' f(x,y)dx.
oy
2. [IpencraBuTh TBOWHOW MHTETPAT j J f (x,y)dxdy B BHUJE IOBTOPHOTO, eciik obsacte D 3amana nu-
D
HUSIMU. D:x2:2—y; X+ y=0.
3. BBIUMCINTH TPOMHOM MHTErpa: J’J’J’ (x2+ 2+ zz)dxdydz LV :i0<xc<3, “1<y<2,
\Y
-1<z<1.
4. BeunucauTh KPUBOJUHEHHBIN HHTETpa J (x + y)dxdy , > IJI€ AB — OTPE30K IPSAMOM, COEHUHSAIO-

AB
el TOYKH (0; 0) U (4; 2). 5.
5. BBIUHMCAHUTH ¢ TOMOIIIBIO ABOWHOTO HHTETPalia 00bEM Tela, OTPAaHUYEHHOTO KOOPAMHATHBIMU

INIOCKOCTAMHU x =0, y=0, z=0 U IINIOCKOCTBKO x + y + z -1=0.

4. BpluMCANTH KPUBOJIMHENHBIN MHTErpa J(X + y)dxdy ,» DA€ AB — OTPE30K NPSAMOHU, COETUHSIIO-
AB
1€l TOYKH (0; 0) U (4; 2).

6. B kopobe 6 kpacHBIX U 4 cnHUX KapaHaama. Haynady u3Biekarot Tpu kapangama. Haittu Be-
POSITHOCTB TOTO, YTO JIBA UX HUX - KPACHBIE.

Y4eOHo-MeTOoAMYECKOE 00ecIeYeHHe CAMOCTOATEIbHON PadoThl CTY/ACHTOB

1. AbaynxamumoB C.-M. C. Coopuuk 3aganniit TP mo gucrumumae «Teopust BEpOsSTHOCTEH U MaTeMAaTH-
Yyeckasi CTaTUCTUKa» (IUIS CTYACHTOB BCEX CIIEIMaNbHOCTEH ouHOW (opmbl oOyuenus) — ['posnbiii WITL]
ITHTY, 2011.

2. Hamaesa JI. 111., MaramieBa X. [1. Jlunelinas anreOpa. YueOHOe 1OCOOMe 10 U3yueHUIO paszaeia - ['pos-
wenit, UTIL ITTHTY, 2013.

3. Maramesa X. I1. JluckpeTHas MmaTematuka. YueOHoe nocobue - I'pos3nsiii, UIIL[ ITTHTY, 2014.

4. Caupos B. A. KpaTHble, KpuBoJIMHEHHBIE M TOBEPXHOCTHBIE HHTErpaisl. — ['posusiit, UIIL I'THH, 2010.
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5. Caryesa IlI. D. KommutekcHple uucia. Y4eOHO-METOIUIECKOE TIOCOOHE TT0 M3YUCHHIO pasziena. — [ 'pos-
ueit, UL TTHTY, 2016.
6. YmapxamxueB C. M., Ymapxamkuesa JI. K. [Ipaktukym o Teopuu mosst. — ['posznsrii, 2009,
7. TayaeB A.M. luddepenunansHoe ucurnciaenne GyHKIUU OnHON nepeMeHHoi. COOpHUK 3aJaHnil. —
I'poznsrii, UIIL] I'THH, 2010.
8. TauaeB A.M. MHTerpansHoe ucuncieHue GyHKIMU OAHON nepeMeHHol. COOpHUK 3a1aHHH. —
I'posusri, UIIL TTHH, 2010.

7. OueHoYHbIE CPeACTBA
7.1. Bonpocsl K pyOesKHBIM aTTeCTANMAM

IEPBBIA CEMECTP

Bonpocs! k nepBoii py0eskHOH aTTecTalUA
JluHeitHas aaredpa, 3J1eMeHThl BEKTOPHOM aJredpbl, AaHAJIUTHYECKAS TeOMETPUS
Brrunciienne onpenenurenen
Pewrenue cucreM nuHeNHHbIX ypaBHEeHUH MeTo10M Kpamepa.
Meron ['aycca pereHus CHCTEM JTMHEUHBIX YPABHEHHI
MaTtpuuHslii cioco0 pelIeHnus CUCTEM JIMHEHHBIX YpaBHEHHIMA
[Ipumepsbl Ha BBIUKCIIEHHE CKAJIIPHOTO MTPOU3BEACHUS BEKTOPOB
VYcnoBus napajiyieIbHOCTH U YCIIOBHE MEPIIEHIUKYISIPHOCTH JIBYX BEKTOPOB
JnHa BEKTOpa, CKAIIPHOE, BEKTOPHOE M CMEIIAHHOE IIPOU3BEICHUS BEKTOPOB, UX IIPHIIOKE-
HUS JUISl pELLICHUs] TEOMETPUUECKUX 3a/1a4.
8. 3amaum Ha HaXOXJIECHUE YpAaBHEHHs MPSMOH JIMHUH ONPEACTICHHUS X B3aUMHOTO PACIIONOKEHHS
Ha IJIOCKOCTH U B IPOCTPAHCTBE U UX MOCTPOCHHUS.
9. Ilepexon oT ogHO# popMBI ypaBHEHHSI IPSIMOH K IpyToit popme.
10. 3agaun Ha HaXOXKJEHHE KAaHOHMUYECKUX YPaBHEHHH KPHUBBIX BTOPOrO MOPSJKAa U UX MOCTpOe-
HUS: OKPYKHOCTH, JUIMIICA, TUIIEpOOIIbI, Tapadoibl.
11. PaznuuHble ypaBHEHUs IUIOCKOCTH, 3a/laud HAa B3aUMHOE paclOJIOKEHHE ABYX IUIOCKOCTEH,
IJIOCKOCTH M MPSMOM JIMHUM B IPOCTPAHCTBE.

NoookrwnpE

OO0pa3zen BapuaHTa 3aJaHUIl K NepBOii pyOesKHOH aTTecTalUN

[2x, +3x, + x, =1,

1. Pemmth cuctemy TMHEWHBIX ypaBHEeHU MeTooM ["aycca J 2X, +X, —X, =2,

lsx1 +2X, +3X, =3;

2. Haiitu xoHer| BekTopa MN = {3;- 3;6}, €CITH €r0 Ha4aJI0 HaXOAUTCS B TOUKE 4 (0;-3;3)

- - - - - — - -

3. YIpocTuTh BeIpaKeHHE (2a+ b)x (c—a)+ (b+c)x(a+b)

4. Jlanbl BEKTOpPBI a = {2;5— 2}, b = {1,0;5}. Haiitu: a) d - B; 0) |ax b|; B) Yroi Mexay BEKTOpaMu

daub.
5. Haiitu mumomaap TpeyrojibHUKA C BEPIUIMHAMU 4 (1;3;4), B(-1;2;5), C(2;-1;2) .
6. CocraBuTh ypaBHEHHE MPSIMOIi, Tpoxoasiiei yepe3 Touku A(6; 5) u B(8; 9).
Bonpocs! ko BTOpOii py0e:kHOi aTTecTaluu

IIpenena n HenpepbIBHOCTH QyHKIUH
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[Tpenen GyHKIUU IPH x — 40, X > -0, X = X, -
BeckoneuHo maibie (QyHKITHH.
OcHoBHbIE TEOpPEMBI O IIpesenax. PackpeiTue HeonpeaenéHHOCTEH BUAA %, z.
o0
Hcnonp30BaHne MEPBOr0 U BTOPOIO 3aMEUaTENIbHBIX IPEJECIOB Ha PACKpPBITHE HEONPEEIIEH-
HOCTEM.

JudppepennnaibHoe HCHHCAEHHE PYHKIUI OHON NTepeMeHHOM
. IlonsTre mpou3BoaHOM (PYHKINH, €€ MEXaHHUYECKHI M T€OMETPHUYECCKUN CMBICIL.
. Auddepennuman GpyHKIUN U €r0 TEOMETPUUYECKUI CMBICIT
. IIpou3BoHBIE OCHOBHBIX 37eMeHTapHbIX pyHKuuil. [IpaBuna nuddepenpoBanus.
. IlpousBoaHast cinoxHOM QyHKIHH

. AnddepenuupoBanue GyHKINMN, 3a1aHHBIX B TApaMETPUUECKOM U HEsIBHOU opme
11 Teopemsr ®epma, Pons, Jlarpanxa, Komu, Jlonurans
12 Jlorapudmuyeckoe auddepeHiupoBanue GyHKIIHMA
13.HeoOxoanmMble U 1OCTaTOYHBIE YCIOBHS BO3pacTaHus (yObIBaHUs) PYHKINH.
14 MakcuMyMbl © MUHUMYMBI () YHKITUU
15.TTopspok uccnenoBaHus GYyHKIIMH C TIOMOIIBIO IPOU3BOIHON U MOCTpOeHUS € rpaduka

A w e

© 0o N Ul

OO0pa3sen BapuaHTa 3a]aHUI KO BTOPOi py0e:KHOM aTTecTalMu
X

— 4x
o _ sn _ - 3X A9+ x-3
1. Haiitu cnenyromue npeaenst: 1) lim ;2)lim | ——— | ; 3) lm ——
x—>0 X x—>wk5—3)() x—0 X+ X
x'+3x% 4 Tx ( 1 1}
4) lim ——————  5) lim - =
e 5x' 1 8x° + 3 x>o( e -1 X))

o . 5
2. Haiitn mpou3BogHBIC QYHKITUH 6) y = 6x — — %/; 7)y =
X

8)x2y+ y3+eXy = x5; 9) y = (x2 +5)C05 Sx

BTOPOI CEMECTP
Bomnpocekl Kk nepBoii pydexHoil aTTecTalnu

JuddepeHunanbHOe HCHUCTEHHE PYHKIUI HECKOJIBKHUX IIepeMEHHbIX

1.06nacTb onpeseneHus, IMHUU YPOBHS (QYHKIMH JABYX NEPEMEHHBIX.

2.Ilpenen u HEMIPEPHIBHOCTH (PYHKLMU ABYX MEPEMEHHBIX.

3.YactHble nmpousBoanble. [lonHblil quddepenma.

4. HaxoxxJeHue 3KCTpeMyMOB (YHKIMHU ABYX NEPEMEHHBIX HauOOJBIIEr0 U HAaMMEHbIIEro 3Ha-
YeHUH (YHKIUH IBYX MIEPEMEHHBIX B 3aMKHYTON 00JIaCTH.

5.IIpousBoaHas o HampasieHuto. ['paguent. KacarenbHasi mIOCKOCTh M HOpMaJb K MOBEPXHO-
CTH.

HuTerpanbHoe ncuucjienne GyHKIUNA 0OQHON NepeMeHHO

6.Heomnpenenénuplit MHTErpai u ero cBoicTBa. Tabauia HeonpeaenEHHBIX HHTETPAJIOB.

7. HemnocpenctBeHHOE HHTErpUpOBaHue, [[puMepsl BEIUMCIEHNS HHTETPAJIOB C TOMOIIIbIO Tal-
JIMYHBIX UHTETPAJIOB U MPUBEACHUEM HHTETpajia K TaOJIMYHOMY NpeoOpa3oBaHUEM MOJIbIHTE-
rpaibHON pyHKIMU. [IpoBepka oTBeTa nudpepeHupoBaHnEeM OTYYEHHOTO OTBETA.

8. MeTtoa HHTErpUpOBaHUS MOABEICHHEM O] 3HAK U depeHIana, METO 1 3aMEHbI IepeMeH-
HOM.

9. HuTerpupoBaHue 1o 4acTSIM B HEONPEAeNEHHOM HHTErpasie

10. KommekcHple uncna. Anredpandeckas (hopma 3armucu KOMIUIEKCHOTO Yrciia. Moy u
aprymenT. JIeficTBHsI HaJl KOMIUIEKCHBIMU YKciIaMu. TpuUroHomerpuueckas popma 3arnucu
KOMIIJIEKCHOTO YHUCIIA.
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11. PaznoxeHne MHOTO4JICHA Ha JIMHEWHbIE U KBaJipaTHble MHOKUTENU. VIHTerpupoBanue panuo-
HAJIBHBIX 1po0Oeid. Tumel mpocTemmx 1podei 1 X MHTETPUPOBAHUE.

12. aTerpupoBaHue pallMOHAIBHBIX APOo0ei METOIOM Pa3IoKEHHsI Ha IpocTeiIne IpooHu.

13. MaTerpupoBaHue MPOCTEUIINX UPPALMOHATBHBIX (DYHKIUH.

14. nTerpupoBaHue TPUrOHOMETPUUYECKHX (QYHKLNH, YHUBEpCaAllbHAsi TPUTOHOMETpHUECKast
MOJICTAHOBKA.

15. OnpenenéHHblil KHTETPalI  €r0 CBOMCTRA.

16. ®opmyna HeroTona-JleitOnuma.

17. 3ameHna nepeMeHHOM B OIpeIeIEHHOM UHTErpae.

18. nTerpupoBanue onpeAeaéHHOro MHTErpaa 1o 4acTsM.

20.Brryncienue miomaaei miockux GUryp, BBIYMCICHNUE AJIUHBI IyTH KPUBOH, 00BEMOB Ted.

19. HecoOcTBeHHBIE HHTETPAJIHI.

20. UnTerpansl ¢ 6ECKOHEUHBIMH MTPEeIaMi HHTETPUPOBAHUSI.

21. VlnTerpansl OT HEOrpaHUYEHHBIX (QYHKLUH.

OOpa3en BapuaHTa 3aJaHHli K NepBOM py0esKHOI aTTecTANMHU

1.Jlana pynxuus z = 4x3y? + e* + sin‘y. HaiiTu yacTHbIe NPOU3BOAHBIE TIEPBOTO U
BTOPOTO MOPSAKOB [0 00€UM IepeMEHHBIM U MOJIHBIN AuddepeHtnan JaHHoW QyHKIHU.

2. HaiiTu criemyronme HHTETPaIbl:

1 3
—3wdx; 6)J’sin24xdx; B)Ixe_zxdx; r).fd—x
0

O s

L

Bomnpocsl k0 BTOpo#i py0e:xHOH aTTecTaluu

JudpdepeHunanbHbIe YyPABHEHUA

1. luddepennnanbable ypaBHEHUS: onpeaeneHue, nopsaaox Y.

2.Pemenune nuddepeHnnanbHOro ypaBHeHHs 1-ro mopsaka: orpejeseHue; odliee U YacTHOe pe-

LICHUS.

3. luddepennnanbHble ypaBHEHUS € pa3AesSIOIIUMUC EPEMEHHBIMU: OINPEeNIEHUE U aITOPUTM

peneHusl.

4.Pemenne ogHopoanbix 1Y 1-ro nopsaka: onpeneneHue u alropuT™ perieHusl.

5.Pemenue nuneitnpix 1Y 1-ro nopsiika: onpeneneHue u alrOpuTM pelieHHus..

7. uddepeHunanbHble ypaBHEHHH 2-T0 MOpsAKa: ONpeaeIeHne, o01ee U YaCTHOE pelIeHusl.

8. Pemenue YpaBHEHUH, JOIYCKAOIINX ITOHWKEHUE HopsIAKa BH/JIOB:
y' =00yt =00y Y= E (YY)

9. Jluneitnbie onHOpoaHbIe 1Y 2-T0 mopsaka: TeopeMa ero peiieHue.

10. JIuneitHsle ogHOpoaAHbIe J[Y 2-T0 MOpsIKa ¢ MOCTOSTHHBIMHU KO3 HUIIMEHTaMHU.

11. XapakTepucTUYeCKOe YpaBHEHUE U CTPYKTypa OOIIEro pemeHus

12. JIuneitnsle HeonHOpoaHbIe 1Y 2-ro mopsjika ¢ MOCTOSHHBIMU KO3((dHUIIMEeHTaMu cO CHelH-
aJIbHOM MPABOM YaCThIO

13. MeTox Bapualuy MPOU3BOJIBHBIX MIOCTOSIHHBIX (MeTo Jlacparaica)

14. Cuctemsl tudpepeHnanbHbIX ypaBHEHUNH. MeToa UCKITIOUEHUS PEeIIEHUs] CUCTEMBbI

YPaBHEHUH.

OOpa3en BapuaHTa 3a]aHUI KO BTOPOil pyOe:KHOM aTTecTaluu

Pemute nuddepennmanbable ypaBHEHUS ©

2
X X

2
1) y,:y+3; 2) y'=y—2+l+4; 3) =2y =3x°; 4) y"-7y+6y=x-1.
X
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TPETUHA CEMECTP
Bonpocekl k nepBoii pyoexHoil aTTecTanuu

KparHble, KpMBOJIMHEHbIE H TOBEPXHOCTHbIC HHTErPAJIbI

1. BpluucneHnue ABOMHOIO UHTErpalla B 1EKapTOBBIX KOOPAUHATAX.

2. BpluncneHue ABOMHOIO MHTErpaia B MOJSIPHBIX KOOPAMHATAX.

3. IlpuiokeHus IBOMHOTO MHTETpajia: BHIYUCICHNE 00bEMA IMIMHIPUYECKOTO Tella, TUIOIIA M
IUIOCKOM (PUTYpBl, Macchl MJIOCKOH MIACTUHKYU C IEPEMEHHOH MJIOTHOCTBIO, CTATUYECKOI0 MO-
MEHTa OJTHOPOJHOM IIIOCKOH (Urypbl, KOOPJAMHAT LIEHTPA TSHKECTH MJIOCKOM (PUrypbl, MOMEHTOB
MHEPIUN MaTepUAIbHOW TOYKH, U TUIOCKOU (PUTYPBI.

TpoiHOI MHTETpaJl U €ro BIYUCIICHUE B AEKapTOBBIX KOOPAUHATAX.

Brruncnenue TpoiHOTO HHTErpaia B IIJIUHAPHUECKUX U CPepHUUECKUX KOOPANHATAX.
[TpunoxeHus TpPOMHOToO HHTErpajia: BIYUCIEHNE 00bEMA Tea, Macchl Tela.

Brprunciienne KpuBOJIMHEHHOTO HHTErPAJIA 10 KOOPAUHATAM

Brruncnenye KpuBOJIMHEWHOTO MHTErpajla 1o AJIMHE TYTH.

. Bbruncienue noBepxHOCTHOrO UHTErpaia 1-ro poza.

10 [TpunoskeHne NOBEPXHOCTHOIO HHTErpaia 1-ro posia: BEIYUCICHUE MACChl, CTATUYECKUX MO-
MEHTOB, MOMEHTOB UHEPILIUH, IUIOIAIHA TIOBEPXHOCTH

11. BeluucneHune NoBepXHOCTHOIO HHTErpaja 2-ro poaa

YuciioBbie 1 QYHKUHMOHATbHBIE PAIbI

12. Ilpocreiimune npuMepbl BEIUUCIEHUS CYMMbI UUCIIOBOTO Psijia

13. HeoOxonuMbIii MpU3HAK CXOAUMOCTH YUCIIOBOTO psia

14. «DtanoHHbIE pAOBD»: Pl TEOMETPUUECKON IPOrpeccuu U 0000IIEHHBIH

TapMOHHUYECKUM PALL.

15. Ilpusnaku cpaBHeHUs i ucciaenoBanus YP Ha cxoaumocTb

16. HccnenoBanue cxoaumocty YP ¢ momomipto 1-ro ¥ 2-10 MpU3HAKOB CPaBHEHUS, TPEIEIbHO-
ro Mpu3HaKa CpaBHEHMs, pu3Haka Jlanambepa, pauKaabHOTO U HHTETpaIbHOTO npu3HakoB Ko-
IH.

17. 3nakonepemenHsle psbl. [Ipuznak JleiOHMIA A1 3HAKOUEPEAYIOIIErocs psa.

18. JlocTaTouHbIi NpU3HAK CXOJAMMOCTH 3HaKonepeMeHHoro psijaa. Teopema Pumana.

19. ®yHKUMOHATBHBIE PABL.

20. Crenennsle psibl. HaxoxkaeHue nHTepBaia U paanyca U CXOJAUMOCTH.

22. Panwl Teitnopa u MaknopeHna. Paznoxenue snemenTapHbix ¢GyHkuuit B psg Teitnopa.

©oN R

O0pasen BapuaHTa 3alaHNi K IePBOH py0e:KHOM aTTecTaluu

1. BeruuciauTh 1BOMHOM HHTETpal I xy Zdxdy , TIE

D

2.BBIIuciuTh KpUBOJIMHEHHBIA HHTETpAT I (x? + y?)dx + 2xydy BIIOJb YT KyOU4EeCKOH Ta-

L

pabombl y = x° OT TOUKU A(l; 1) [0 TOYKH B(2; 8).

2 3 4
3.Hanucare oO1muii 4ieH ps, a — + —_ -t —+—+"-
m P 4-3 84 165 326

©

4 ViccnemoBath Ha CXOJIUMOCTD YUCIIOBBIC PSBL: 1) Z

| ol

3+2

o0 o0 " l
Z L3 Y (" =
=1 n=1" 4\/n_5

5.Haiiti 06:1acTh XOAMMOCTH CTETICHHOTO psija z

\/_

Bonpocel ko BTOpOM pyﬁemﬂoﬁ arrecTaumnu
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OcCHOBBI TEOPpUH BEPOSITHOCTEN U MATEMATHYECKON CTATUCTUKH

1. Obume npaBuna KOMOWHATOPUKU: IMPABUIIO CYMMBI, MPaBWJIO MpOU3BelNeHUs. BriOopku

3IIeMeHTOB. Pa3Mermienus, nepectanoBky, codetanus. CiaydaiiHpie COOBITHSA M ONEpaluy Hal

Humu. HecoBmecTtHbie coObiTus. [lonHas rpynmna momnapHO HECOBMECTHBIX coObITHil. Kiaccu-

YeCKOE ONPEIEIIEHNE BEPOSATHOCTH.

2. ®opmyna nonHol BepositHocTH. Dopmyrna baiieca. [ToBTopHbIe uctibITaHusl. bBUHOMUABHOE

pacupenenenue. @opmyna bepuymm. HaueposTHeiiee 3HaueHUE YrCIa MOSBICHUS COOBI-

tusi. JlokanbHas teopema Jlammaca. MurterpansHas teopema Jlammaca. ®opmyna Ilyaccona.

Pacnpenenenue [lyaccona. [lonunomuansHoe pacnpeaenenue. CiydaiiHas

BenuurHa. OyHKIUS pacnpeeeHus U €€ CBONCTBA.

3. JluckpeTHbIe U HEMpephIBHBIC Cy4aiiHble BeTuUuHbl. [[10THOCTE pacnpenenenus, e€ cBoii-

ctBa. HopmaiibHbIN 3aKOH pacnpeneneHus. HezaBucumble ciiydaliHble BEJIMYHUHBL. YHCIIOBBIE

XapaKTEPUCTUKU CIIy4YailHbIX BEIMYMH. MaTeMaTuyeckoe 0XXKUAaHue, JUCIIepCusi, CpeaHEKBal-

paTUyecKoe OTKIOHEHHE CIy4allHOM BEJIMYMHBL, UX CBOMCTBA.

4. OcHOBHbBIC MOHATHS MAaTeMaTUYECKOW CTATUCTHKHU: BHIOOPOYHAS] COBOKYITHOCTh, T€HEPallb-

Hasi COBOKYITHOCTh, IIOBTOPHAsI BHIOOpKA, O€CITOBTOPHAs BEIOOPKA, OTHOCUTEIBHBIN TTOKA3aTelb

BbIOOpKHU. OmunbKa penpe3eHTaTuBHOCTH. | eHepanbHas cpenHsis, BeioopoyHas cpeausis. Jlose-

pUTEIbHBIE UHTEPBAIBI JIJISI OIEHKM MATEMaTHYECKOTO OXHUIAAaHUS HOPMAJIBHOTO pacrpeserne-

Husl. O1ieHKa BepOsSTHOCTH (OMHOMHAIILHOTO paclpeeieHNs) IO OTHOCUTEIIBHOMN YacToTe.
OO0pa3en BapuaHTa 3aJaHUIi KO BTOPOil pyOe:KHOI aTTecTalNH

1. B xop3une 10 Genbix u 6 u€pHbIX mapoB. Haynauy 6epyt 3 mapa. Haiitu BeposITHOCTB TO-
ro, 4to 2 mapa Oenble U 1 map 4€pHbIN.

2. Tpoe CTpeNKOB CTPEISIOT IO MUILIEHH ¢ BeposTHOCTsIMH nonafanus 0,5; 0,7 u 0,9. Haiitu
BEPOSATHOCTH TOT'0, YTO MOMATYT: @) POBHO OJIMH CTPEJNIOK; 0) POBHO JIBOE U3 HUX.

3. B nepBoii kop3une 5 6enbIx 1 3 y€pHBIX 11apa, BO BTOPO KOp3uHe 4 OeNnbIX U 2 4EpPHBIX
mapa. 3 nepBoi KOp3uHBI BO BTOPYIO NIEPEKIIABIBAIOT 2 11apa, 3aTEM IIapbl BO BTOPOH KOP-
3MHE TIIATEJIbHO MepeMenInBaioT u 6epyT oTTyaa 1 map. KakoBa BeposITHOCTb TOTO, UTO 3TOT
map Oenblii?

4. Jlana nuckpeTHas ciayvaiiHas BenuuuHa X. HaliTu: a) MmaremMatuyeckoe 0>kMJIaHUE;
x|-5|-1]3]5 |68

@ AUCTICPCULIO; 6) CPCAHCKBAAPATHUYCCKOC OTKIIOHCHHUC.
plos|o2]01]02]0.2

7.2. Bonpochl K IK3aMeHYy

NEPBBIA CEMECTP

JInneitHas aare0dpa, 3J1eMeHThl BEKTOPHOI'0 AHAJIM3a, AHATUTHYECKasi TeOMeTpHust

Onpenenureny 2-ro ¥ 3-T0 NOPSAKOB, UX OCHOBHBIE CBOWCTBA ONPEAEIINTENEH
®opmynbl Kpamepa a1t pelieHust CUCTEM JIMHEWHBIX YPaBHEHUM

Merop 'aycca pelienus cuCTeM JTUHEHHBIX YPaBHEHUN

MatpuuHblii cIoco0 pelIeHns CUCTEM JTUHEHHBIX YpaBHEHHM

CkansgpHO€e MPOU3BEAECHHUE BEKTOPOB

VYcnoBus mapajuieIbHOCTH M YCIIOBHS IEPIEHANKYJIIPHOCTH JIByX BEKTOPOB
BekropHoe npou3sBeieHHE BEKTOPOB

CMenaHHoro Npon3BeICHNE BEKTOPOB

Jlnuna BekTOpa

10.YpaBHeHUE NpsMOM, NPOXOASAIIEH Yepe3 3aJaHHYH TOYKY NEPHEHIUKYISIPHO HOPMAIbHOMY
BEKTOPY IPSIMOU

11.06mmee ypaBHEHHE MPSMOM Ha TIIOCKOCTH

12.YpaBHeHUe IPAMOH, IPOXOIAIIEH Yepe3 3aJaHHyI0 TOUKY ITapaJlIeJIbHO HAIPABIIAIOLIEMY
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BEKTOPY MPSIMOi1

13.YpaBHeHUs NpsIMOM, TPOXOALLIEH Yepe3 ABE 3aJaHHBIE TOUKHU

14.TTepexon ot ogHOM (POPMBI ypaBHEHHUS MPSMOU K IPyroit popme

15.KaHOHHYECKOE ypaBHEHHUE OKPYKHOCTH

16.KaHOHHYECKOE ypaBHEHUE JILIUIICA

17. KaHoHMUECKOE YpaBHEHHE TUNIEPOOJIBI

18.Kanonuueckoe ypaBHeHHE 1apadoIIbl

19.VpaBHEeHUE IIIOCKOCTH, MPOXOIAIIEH Yepe3 3alaHHYI0 TOYKY NEPHEHAUKYJIPHO HOPMAJIBHO-
MY BEKTOpPY (BBIBO).

20.0011ee ypaBHEHHE INIOCKOCTH, YpaBHEHHE IJIOCKOCTU B OTPE3Kax; MOCTPOCHUE TNIOCKOCTH

21.Yroa Mexay AByMs INIOCKOCTSIMHU

22.Y cnoBus NapaJyieIbHOCTH U YCIIOBHE MEPIIEHIUKYISIPHOCTH JIBYX IIOCKOCTEN

23.Yci0BHE NIEpECEUEHHUS] TPEX IIOCKOCTEN B OJJHOM TOUKE.

24.YpaBHEHHUE INIOCKOCTH, IPOXOIALIEH Yepe3 TPU 3a1aHHbIE TOUKHU

25.KanoHn4eckue ypaBHEHHsI IPSIMOU B IIPOCTPAHCTBE

26.1Tapamerpuyeckue ypaBHEHHS IPAMOU

27.Y cnoBus NapaJIIEIbHOCTH U YCIIOBHE ITEPIIEHAUKYIISIPHOCTH MIPSMBIX B IIPOCTPAHCTBE

28.YT10a Mexay NpsIMOM U INIOCKOCTBIO. Y CJIOBUE NAPAJUIEIIBHOCTU U YCIIOBUS

NEPIEHIUKYIISIPHOCTH IIPSMOH U TUNIOCKOCTH

29.Touka nepeceueHus MpsMON U MIOCKOCTH

30.00mmee ypaBHEeHHE TOBEpXHOCTH. BbIBO ypaBHEHUS cheps

31.1lunuHapruyecKre NOBEPXHOCTHU: ONIPEAEIIEHUE, DIUIMITUYECKUN LUJIUHAD

32.0AHOIOJIOCTHBIN U IBYNOJOCTHBIN runepOononapl. X ypaBHEHUs U aHAIHU3

IIpenen u HenpepbIBHOCTH PYHKIUU

33.I0penen QyHKIUU OPU x — +0 , X - —0 , X = X,

34.beckoneuno mainble QyHkiuu. OrpanndeHnbie GyHKIuU. beckoneuHo 60bire GyHKIUU U UX
CBS3b C OECKOHEYHO MaJIbIMU (QYHKIUSAMU

. o 0 o
35.OCHOBHEIE TCOPEMEI O IIpEaciiax. PaCKpBITI/Ie HCOIIPCACICHHOCTEU BUAA —, —
0 o

o o sin X
36.11epBrIii 3ameuaTenbHbIN Ipeaea QYHKIUN y = —— mpu x — 0
X

37.Ilpenen nocnenoBareabHOCTH. BTopoii 3amedartenbHblii npenen. HatypanbHbie torapugmel.

38.CpaBHeHue 0eCKOHEYHO MaybIX (YHKIMH, DKBUBajIeHTHble pyHKkuMH HenpepbiBHOCTH (PyHK-
1uu. Touku pa3pbiBa 1 ux kinaccudukanus. CBolcTBa HEMPEPBIBHBIX (PYHKIUI

AnddepenuunanbrHoe ucuncjienne GyHKIU OIHON MepeMeHHOM

39.ITonsTHE MPOM3BOIHON (DYHKIINH, €€ MEXaHUUECKUI U T€OMETPUUECKUI CMBICI.

40.lndpdepeHnnan GyHKIIMHU U €ro TEOMETPUUYECKUN CMBICI

41.ITpou3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (YHKIUH.

42 IlpaBuia quddepeHunpoBaHus.

43.ITpou3BoiHAs CIOKHON (PYHKIIUU

44. JlndpdepeHnpoBaHue 3aJaHHBIX B TapaMeTpUUYECKOil U HEIBHOM Gopme

45.Teopembl @epma, Pons, Jlarpanxka, Komm, Jlonurans

46.HeoOxouMble 1 JOCTATOYHBIE YCIIOBHS Bo3pacTaHus (YObIBaHUS) QYHKITUH.

47 MakcuMyMbl 1 MUHUMYMBI (YHKIIUN

48.TTopsanox uccneaoBanus GyHKIMHU C TOMOIIBIO MPOU3BOIHOM U MOCTpOEHHUs e€ rpaduka

OO0pa3sen Ouitera K IK3aMeHy

1.Vron Mexay AByMsl BEKTOPaMH, YCIOBHUS UX MEPICHINKYIISIPHOCTH U MapaJUIeIbHOCTH (Teope-
TUYECKUI BOPOC).
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[ X, +2x, +3x,; =5,

2.Pemmth cuctemMy JTUHEHHBIX ypaBHeHUH MeTonoM Kpamepa J 2%, - X, = X, =1,

{xl + 3x2 +4Xx, = 6.

3.Haiitu yrioBoii ko3 puuueHT npsMoii, mpoxoasimiei yepe3 Touky A (—2;5), B (—3;4).

. sy ) —3x) ) 9+x-3
4 Haiity cnenyromue npeaensl: 1) lim 2 2)him | ———=| ; 3) lm —M—
x>0 X x>\ 5= 3X ) x>0 x? 4y

Jx

Haiitu npousBoansie hyHkmumii: 1) y = 6x—i4+ Ux, 2)y=———,3) y=(tg x)",
X \/;+3
4) x*+y” =sin( xy).

BTOPOIl CEMECTP
Bomnpocs! k 3a4ery

DOYHKIHMN HECKOJbKHUX NepeMeHHbIX

1. OGnacte onpeneneHus, TMHAN YPOBHS (DYHKLIMH JIBYX IEPEMEHHBIX.

2. Ilpenen v HEMPEPHIBHOCTH (PYHKIMH JBYX ITEPEMEHHBIX.

3. Yactasie npousBoaubie. [Tonnabiii quddepenmnman.

4. DxcrpemyM (QpyHKIIUH IBYX repeMeHHbIX. Hauboubiee 1 HanMeHblee 3Ha4YeHNus ()yHKIIUA
JIBYX NIEPEMEHHBIX B 3aMKHYTOH 00JIaCTH.

5. IlpousBoaHas no HanmpasiieHUIO. ['paiueHT CKaIsIpHOTo Nojs. MeTo HauMEeHbIINUX KBajpa-
TOB [yl 00pabOTKH SKCHIEPUMEHTAIBHBIX JIaHHBIX.

HNHuTterpajbHoe ucuucjieHue GyHKI U 0JHOH NepeMeHHOM

6. IlonsTue nepsooOpa3Hoil. Heonpenenéuublit HHTErpai u ero cBoiicTa. Tabnuna

HeonpeAeNEéHHbIX UHTETPAJIOB.

7. OCHOBHBIE METO/Ibl UHTETPUPOBAHUS: HETIOCPEACTBEHHOE MHTEIPUPOBAHHE.

8. Meron MHTErpupOBaHHS TOJBEACHUEM TOJT 3HAK MU epeHIrnana, METo 1 3aMeHbI TIepEeMEH-
HOW. IHTErpupoBaHue No 4acTsM B HEONPEACIEHHOM HHTErpaje

9. KomrmiekcHbie uncia. Anredpandeckas Gopma 3amucu KOMIUIEKCHOTO Yncia. Moayis u ap-
rymeHT. JlelicTBUS Ha/l KOMIUIEKCHBIMU YMciaaMy. TpuroHoMmeTrpudeckas opma 3amucu Kom-
IJIEKCHOTO YUCIIA.

10. Pa3noxeHne MHOrouseHa Ha JIMHEHHBIE U KBaJpaTHbIE MHOKHTENH. MIHTErpupoBanue
panuoHanbHBIX ApoOei. Tumbl npocTedmmx Apodel U UX UHTETPUPOBAHUE.

11. MuTerpupoBaHue palMOHAIBHBIX APOOEH METOA0M pasioXKeHHs Ha MPOCTeHIne IpOoOH.
HuTerpupoBanue NpoCcTeUIINX UPPALUOHATBHBIX (QYHKIUH.

12. WuTerpupoBaHue TPUTOHOMETPHUYECKUX (DYHKIMHA, yHUBEpCalbHas TPUTOHOMETpUYECKas
MTO/ICTAHOBKA.

13. 3apgaum, npuBOIAIIME K MOHATHIO ONpeaenéHHOro uHTerpana. OnpenenéHublii HHTErpal U
€ro CBOMCTBA.

14. ®opmyna Hetotona-JIeitOnuma. 3amMeHa nepeMeHHON B ONpeaeIEHHOM HHTETpalle.

15. ®opmyna UHTErPUPOBAHUS MO YACTSIM ISl ONIpe/IeIEHHO UHTerpaa.

16. IlpunoxeHus onpenenéHHOro UHTErpaja: BEIYUCICHHE TUIOMAAeH MIOCKUX (Uryp, BbIUUC-
JIEHWE JUIMHBI IYTU KPUBOI, 00bEMOB Tell.

17. HecobctBeHnHble HHTErpanbl. HTErpasisl ¢ 6€CKOHEUHBIMU NpeieiaMi HHTETPUPOBAHUS.

18. WuTerpainbl OT HEOTPAaHUICHHBIX (QYHKIIUH.

JAu¢ppepenunaibHbie YypaBHEHHUS

19. Iuddepennnanpapie ypaBHEHHS: onpeecHne, mopsaaok 1Y, pemenue /Y.

20. uddepennmanpHoe ypaBHeHUE 1-To MopsaKa: onpeaesaeHne; ooIee 1 YaCTHOE PELICHHUS.

21. Teopema CyIIeCTBOBAaHHUS U €IUHCTBEHHOCTHU pemtenus ais Y 1-ro mopsaxka.

Y ¢ pa3gensomuMucs NEPEMEHHBIMU: ONIPEIEIICHNUE U OPSA0K PEIICHUS.
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22. Omuopoxansie /1Y 1-ro mopsiaka: onpeaeneHue U MOpsIOK perieHusI.

23. Jluneiinsie 1Y 1-ro mopsaka: onpeaesieHue U NOpsI0K peIIeHusl.

24. lubdepeHunanbHble ypaBHEHHS 2-TO MOPSAKA: ONpeaeeHrne, BUl OOLIEro PeleHHS;
TeopeMa CyLIECTBOBAHMSI U €JUHCTBEHHOCTHU PELICHHUS.

25.I1pocreiimme ypaBHEeHHUs, AOMyCKAIOIINe TOHMKEHNE OPsIKa:

y' = f(x), y"=f(x,y, y"= f(y,y").

26.JIuneiinbie 1Y 2-ro nmopsiaka: HEOAHOPOHBIE U OHOPOJHBIE ypaBHeHUs. Teopema
CYIIIECTBOBAHUS M €JUHCTBEHHOCTH PEIICHHUS

27. Jluneninbie ogqHopoaHbie 1Y 2-ro mopsaka: TeopemMa o0 CTPYKTYPE €ro PeIIeHHs

28. Heomnoponanslie nuHeiinsie Y 2-To mopsaka: TeopeMa 0 CTPYKType OOIIEero pereHnu

29. Jluneninbie ogqHopoaHbie 1Y 2-ro nmopsaka ¢ HOCTOSHHBIMUA KO3 PUITHEHTaMHU.
XapakTepuCcTUIECKOE YPAaBHEHHE U CTPYKTYpa OOILETo peIeHus

30. Jlunerinbie HeogHOPOAHBIE [IY 2-r0 MOpsiaKa ¢ MOCTOSHHBIMH KO3 GUIIUEHTaAMH CO
CIIELMAJILHOM IIPABOM YaCThIO

31. Cucremsl guddepeHInaaIbHbIX YPaBHEHH.

O0pazen Ousera K 3a4eTy

1. HaiiTu MHTETrpabl: I)J.(X5 —%+\3/x2)dx; Z)Ixcosxdx; 3) J+dx'
5x° +16
2 9
dx Jx
4) | =; 5) | =—dx
){xz )£J§—1

+00

. dx
2. Beraucnuth HeCOOCTBEHHBIN HHTETPAI MIIM YCTAHOBUTD €r0 PACXOAUMOCTb: I -
1 X
X
3. Pemmts auddepennmanbuble ypaBHeHH: 1) (1 +e” Jyy' = e*, y(0)=1; 2) y' - —= z
y X

3) y e xiy=x’; 4)y +2y'=x’+2

TPETUM CEMECTP
BOI[pOCbI K 3K3aMeHy

KpaTHble, kpuBoJIMHeiiHbIe M TOBEPXHOCTHbIE HHTErPaJIbl
1.3anauu, npuBoAAIIME K ABOMHOMY HHTETPATy
2.Brruncienne 1BOHHOTO MHTErpasia B IGKAPTOBBIX KOOPIUHATAX.
3.Brruncienne 1BOHOTO HHTErpasia B MOJISIPHBIX KOOPAWHATAX.
4.11punoxkeHus: 1BOMHOTO MHTErpaja: BbIUMCIEHHEe 00bEMA IIMIIMHAPHUYECKOTO Tela, MIIOIA N
IUIOCKOM (PUTypBl, Macchl MIIOCKON MJIACTUHKYU C MEPEMEHHON IIIOTHOCThIO, CTATHYECKOI0 MO-
MEHTa OJHOPOJIHON MIIOCKON (DUTYpPBI, KOOPIMHAT IIEHTPA TXKECTU IIIOCKOM (PUTYpBI, MOMEH-
TOB UHEPLUU MaTepUaIbHON TOUYKH, U IJIOCKON (UTYPBHI.
5.TpoitHol MHTErpall U ero BEIYUCIIEHUE B JEKapTOBBIX KOOPAWHATAX.
6.Brruncienne TpOWHOTO WHTETpaja B WIMHAPUICCKUAX U CHEPUISCKAX KOOPAMHATAX.
7.1IpunosxeHust TPOMHOTO MHTErpaa: BeIYUCIeHHEe 00bEMa Tena, MacChl Teja.
8.BrruncieHne KpUBOIMHEHHOTO HHTErpalia o0 KOOpIuHATaM
9.BbruncieHrne KpUBOJIMHEHHOTO HHTErpasia Mo JJIUHE TYTH.
10. Brrumcienue MOBEpXHOCTHOTO HHTETpasa 1-ro poja.
11. ITpunoxeHne MOBEPXHOCTHOIO MHTErpasia 1-ro pojia: BHIYMCICHHUE MaCcChl,
CTaTMYECKUX MOMEHTOB, MOMEHTOB MHEPIIMH, TUIOIIA/I1 TOBEPXHOCTHU
12. BeluucneHne noBepXHOCTHOTO HHTETpaja 2-ro poaa
YuciioBble 1 QyHKIHMOHAIbHBIE PS/IbI
13. Heo6xonuMmblii MpU3HAK CXOJIUMOCTH YUCIOBOTO psa
14. DranoHHBIe PAABL: PAI TEOMETPUUYECKON MPOTrpecCMd M OOOOIIEHHBIM TapMOHUYECKHI
pan.
15. Tlpusnaku cpaBHeHUS A uccaeaoBanust YP Ha cxoaumocThb
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16. UccnenoBanue cxogumoctr YP ¢ momompio 1-ro u 2-ro mpu3HaKOB CpaBHEHUS, MPEIETb-
HOTO MPU3HAKa CpaBHEHHMs, Mpu3Haka Jlamambepa, paIuKaIbHOTO U WHTETPAIBHOTO TMpPU3HA-
koB Komn.

17. 3nakonepemennsie psbl. [lpusnak JlelOHMIA 17151 3HAKOYEPEAYIOIIETrOCs psa.

18. JlocTaTouHBIi MPU3HAK CXOJMMOCTH 3HAKOMIEPEeMEHHOTO0 psana. Teopema Pumana.

19. ®yHKIMOHATBHBIC PSIIBI

20. Crenennble psaasl. Haxoxkienue nHTepBajia U paanyca U CXOJUMOCTH.

21. Psanel Teiinopa u MakiiopeHa. Pa3noxenue sineMeHTapHbIX QyHKIHIA B psia Teinopa.

OCHOBBI TEOPHH BEPOSITHOCTEH U MATEMATHYECKOH CTATUCTHKH

22. O6mume mpaBwiia KOMOMHATOPUKHU: MPABWIIO CYMMBI, MIPABUJIO MPOU3BEACHUSA. BhIOOpKH
ayieMeHTOB. Pa3memnienusi, nepectranoBku, coueTanus. CiydaiiHble COOBITHS U OTIEpAIK HaJI
Humu. HecoBmectHbie coObiTus. [lonHas rpynma nomnapHo HecOBMECTHBIX coObITui. Knaccu-
YEeCKOE ONPEIEeNIEHNE BEPOSATHOCTH.

23. ®opmyna nonHoM BepositHocTH. Dopmyna baiieca. [ToBropHble ucnbiTanusl. buHOMUaIb-
Hoe pacnpenenenue. @opmyna bepnywn. HauBeposATHelee 3HaY€HUE YKCIIA MOSBICHUS
coObiTus. JlokanpHas Teopema MyaBpa - Jlamunaca. Pacnpenenenue Ilyaccona. Ilonunomu-
anbHOeE pacnpenenenue. Ciyyaiinas BennuuHa. QyHKIUSA paclpesieIeHus U ee CBOICTBa.

24. ]JluckpeTHbIE M HEMpEpbIBHBIC CiIydailHble BenW4HHBI. [II0THOCTH pacrtpeneneHus, €&
cBoiictBa. HopmasibHbIN 3aK0H pacrnpeneneHus. HesaBucumele ciydailHble BeIMYMHBL. Yuc-
JIOBBIE XapaKTEPUCTUKU CIy4alHbIX BEJIMUYUH. MaTeMaTHYeCKOe OKHUIaHue, €€ CBOMCTBA.

25. OCHOBHBIC TIOHATHS MAaTEMATUYECKOW CTATHCTUKH: BBIOOPOYHAS] COBOKYITHOCTH, TEHE-
palibHas COBOKYIHOCTh, TOBTOPHAsI BBIOOpPKA, OECIIOBTOPHAS BHIOOPKA, OTHOCUTENBHBIN MO-
Kazarenb BBIOOpPKU. OmmOKka penpe3eHTaTUBHOCTH. | eHepanbHas CpeaHsis, BBIOOpOYHAS
cpenssis. JloBepUTenbHbIE HHTEPBAJIbI 111 OEHKH MAaTEMaTUYeCKOr0 OKUJAHUs HOPMaJIbHO-
ro pacnpenenenus. OneHkKa BepoSTHOCTH (OMHOMHAIBHOIO PaCHpEeesICHUs) 10 OTHOCUTEIb-
HOM YacToTe.

O0pasen OmiieTa K IK3aMeHY

n
n -1
1.HMcenenoBars Ha CXOAMMOCTD YHUCIIOBBIE psijibl: 1) S (1)

o0 | o0
; .
n=1 n+3 n=0 \/:
” 2" "
2. HaiiTi 00J1acTh CXOAMMOCTH CTEIIEHHOTO psija: > ;
n=1

3. [IpencraBuTh ABOWHOI MHTETpa J' J' f(x,y)dxdy B BUAE IOBTOPHOTO, eciu obnacts D 3amana

D

JUHUSMHU. D :x2 =2 -y, x+y=0.

4. BBIYUCIIUTh KPUBOJIMHEHHBIN MHTETPAI J(X + y)dxdy ,» TI€ AB — OTPE30K NPSAMOM, COEIH-

AB

HSIONIEH TOYKH (0; 0) M (4; 2).

5. B xopoOke 6 kpacHbIX U 4 cCMHUX KapaHjaia. Haynauy u3BiekaoT Tpu KapaHjania.

Haiitu BeposSTHOCTH TOTO, UTO JIBa UX HUX - KPacCHBIE.

6. B nepBoii kop3uHe 5 6enbix U 3 Y€pHBIX 11apa, BO BTOPOil Kop3uHe 2 OenbIxX U 4 4€pHbIX

mapa. 13 nepBoil KOp3UHBI BO BTOPYIO KOP3UHY HE TIIAIs epekiaapBaroT 2 mapa. [llapsr Bo BTO-
pOii KOp3WHE TIIATENBHO MepEMENUBAIOT U OepyT oTTyaa 1 map. KakoBa BEposSTHOCTH TOTO, YTO
ATOT map OemnbIii?

7.3. Tekymuii KOHTPOJIb
3amaHus 1/ TeKyIero KOHTPOJIst
IlepBb1ii cemecTp

1. Haiitu npousBeaenue matpur, A - B, ecnu:
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(2 3) (5 2

A:L—s —4J'B:L6 —7J'

2. PemmuTh cucTeMy JMHEWHBIX ypaBHEeHUN MeTogamu Kpamepa u ["aycca

ijl +5X%, + Tx, =1,
X, — 3%, — 9%, =8,

| 2%, + 2x, - 3x, =1.

> -
3. Janm Bextopul d = {2;4; 1}, b = {3;5; 2}, ¢ = {1; 5; 6}.
5

Haiitu: a) ckanspHoe npousBeneHue d * b; 6) BEKTOPHOE NPOU3BENEHHUE d * C; B) CMEIIAHHOE

npousseneHue d - b - C.
4. Jlansl Touku 4, B u C. Haiitu: a) obiiee ypaBHeHHe IpsiMOil AB; 6) ypaBHEHHE MPSIMOIA,

npoxoasiei yepe3 Touky C napaiiesbHo npsMoi 4B.
A(-1; 3), B(2; 5), C(5; 1).

5. CocraBUTbh ypaBHEHUE IIOCKOCTH, IPOXOAIIEH Yepe3 TPU 3a/1aHHbIE TOUKHU
M, (-2;0;-1), M,(1;-2;3), M,(4,-1 2;).

6. BBIUMCIHTH MPEIeIb:

WX CoAx-1-1
2 ; e) lim ——.

x>4  x°—16 x> 3x 4+ 9x—12 0 TX e x—9 ) 2 x -2

2 _ _ 2 _ . 1g 5x X
Dlim X =2X=8 g 4x* £ 5x =3 . iy ) lim (

7. HaliTi mpon3BOIHBIC CIACAYIOMMX (DYHKITUN:

sin X

2
X +2X

a) y=4+/x -3 +5Inx; 6) y=(X+3)tg X; 6) y = . 2) y=arcty x’;

0) 2xy > —cos y =0, y, —?
Bropoii cemecTp

1. Haiitu yactHOe 3HaueHue GyHkuuu z = 2y — x¥ + y* B touke M (4; 2).
2. HaiiTi yacTHBIE IPOM3BOHBIE TIEPBOTO M BTOPOTO Mopska: z = x> + 3e* siny — y2.

. , 3. . sin(xy)
3. BBIUMCITUTH Mpenensl:  a) Xl_L)r_nZ x°y; 0) }l{l_)?’(r)l -
y—4 y—0
4. Jlana pynkuus z = x> + y> — 3xy. Haiitu grad z B Touke A (1; -5)
4

7

4 5
5. BBIYMCIUTE HEONPeIEIeHHbIE HHTErpaIbL: a) | (6362 —3Vx3 + T

0) J(Zex + 4 cosx —

j S5x+2 p
M| e 3

sin2 x> dx; B) fecosx'smx'dx} r) f(3x+2) In x dx;

1

3 n
6. BbIuKcInTe ONpe/ieNieHHbIE HHTErPAIbL: ) f X (3x% + 4x + 5)dx; 6) fEZ cos xdx;
3

Vx
1

B) ffvz— dx; r) [f%;;zo ffxexdx.
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7. Pemuth muddepeHnmranbabple ypaBHEHUS:
2
a) xdy — y'dx =0; 6) y'+gy= 6X3; g)y’:y—2+l+4;r)y"+(y’)2 +1=0.
X X X

"

8. Haiitu pemenue 3amaun Komm: y” = xe”, y(0) =1, y'(0) = 2.
9. Pemuth muddepennmanbHoe ypaBHeHHE: " -3y '+ 2y =2x - 3.

Tperuii cemecTp

3M.n! 1 (-1)
. (0] - . [0 0] . (0] N
1.MccneioBath CXOAMMOCTD PAIOB: A) Dpeq — 0) Dmeq . B) Dime1 ey
xn
2.Haiitu 001acTh CXOUMOCTH psijia 2;?:1 b

3.Berunciauth ABOIHONM MHTETpas 1o obdaactu D:

”6x2ydx dy, D:0<y<2, —-1<x<0.
D
S. Boruncnuts TpoitHOM MHTErpan no obdnactu V:

m(2x2+3y+z)dxdydz LV 12<x<3,-1<y<20<z<4.

6. BrruucnuTs KpUBOIMHENHBIM HHTETPAL:

f xdl ,rne L — orpe3ok npsmoit o Touku O(0; 0) no Touku A(1; 2).
L

2 W
4..BBIYHCIINTH MOBTOPHBIN HHTErpaT I dx I (x* + 2y)dy .

0 0
5.B xop3une 8 Genbix u 6 y€pHbix mapos. Haynauy 6epyt 3 mapa. Halitu BeposTHOCTH TOTO,
qTo 2 mapa 6emnble 1 1 map 4€pHbIil.
6.Tpoe CTpenKoB CTPENAIOT [0 MUIIEHH ¢ BeposiTHOCTsIMM nonaganus 0,3; 0,7 u 0,9. Haiitu
BEPOATHOCTH TOT'O, YTO MONAAYT POBHO JBOE U3 HUX.
7.B nepBoii kop3uHe 5 GenbIX 1 2 YEPHBIX 11apa, BO BTOPO Kop3uHe 4 OenbIX U 3 4€pHBIX 111a-
pa. 13 mepBoil KOp3UHBI BO BTOPYIO NEPEKIIAABIBAIOT 2 11apa, 3aTEM LIapbl BO BTOPOI KOP3HHE
THIATEJLHO MEepeMENINBAOT U 0epyT oTTyAa 1 map. KakoBa BeposTHOCTH TOT0, YTO ATOT IIAp
Oenblit?
8.Jlana nmuckpertHas ciydaiiHas BennuuHa X. Haiiti: a) MaTemMaTudeckoe 0XKUJaHHE;
x|-5|-1]3]5 |6
plo3]o2]oaloz]oz2

@ AUCTICPCULIO; 6) CPCAHCKBAAPATUYCCKOC OTKIIOHCHHUC.
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Tabnuua 7

7.4. OnucaHue NoKka3aresieil 1 KpUTEpPHeB OLIEHNBAHUS KOMIIETEHIMIi HA Pa3IMYHbIX ITanax ux GopMUpPOBaAHHSA, ONUCAHUEIKAJIbI OLIEHUBAHUS

HJIaHI/lpyEMbIe pe3yJbTaTbl 0OCBOCHUSAKOMIIC-

Kputepuu oneHnBaHus pe3yJibTaTOB 00y4YeHHs

HanmMeHOBAaHHEOLEHOYHOT O

TeHIHH cpeacTBa
MeHee 41 6a;10B 41-60 61-80 6aa0B 81-100
(Hey10BJIE€TBOPH- GALIOB (xopoo) 0as10B
TeHO) (yaoBjeTBOpH- (OTJINYHO)
TeJIbHO)

YK-1 CriocobeH ocymecTBIsATh MOMCK, KPUTHUECKUI aHAIN3 U CUHTE3 MH(POPMAIUH, TPUMEHSITh CUCTEMHBIN MMOAXO0/] U PEIICHUS [TOCTaB-
JICHHBIX 3334

3HATH:
OCHOBHBIE ITOHSTHS AITeOPbl ¥ TEOMETPHH, MaTEMaTHIe-
CKOTO aHaJIn3a, TCOPUH BEPOSTHOCTEH U MaTeMaTnye-
CKOM CTATHCTHKH, & TAKXKE MX TPOCTEHIIINE TIPUIOKCHHUS
B PO(eCCUOHATBHBIX TUCIUIIMHAX;

METO/IbI PEIECHNS MATEMATHIECKUX 3a/1a4 J0 YMCIIOBOTO
WK APYToro Tpedyemoro pesyibTara (rpaduka, popmy-
JIBI U T.11.)

@dparmeHTapHbIE 3Ha-
HUS

Henonneie 3nanms

CcopmupoBaHHbIE,
HO COZIepXKallIne OT-
JIeTIbHbIE
MpoOeITbl 3HAHHA

Copmupo-
BaHHbIC CH-
cTemMaTH4e-

CKHME 3HaHUWA

Yemmuoui onpoc, 3a0anus
071 meKywe2o KOHMpOJisL,
memol

pepepamos

yMeTh: YacTuuHble yMEHUA Hemonneie yMenus |  VmMenus HoJHsle, Cdhopmupo-
HCIIOJIb30BaTh B MPOGECCHOHAIBHOMN AEATSILHOCTH Oa- JIOMYCKAIOTCA He- BaHHBIE
30BbIC 3HAHUSI MAaTEMaTUKH;

60JIBIINEOIINOKH yMeHHUS
CTaBHUTH IEeTH U (POPMYITHPOBATH MATEMATHIECCKYIO TI0-
CTaHOBKY 3aJ1a4, CBSI3aHHBIX C peaiu3anueii mpodeccuo-
HAJTBHBIX (DYHKITHIA;
[IPOTrHO3UPOBATh BO3MOKHBIN PE3yJIbTaT MPEAJIaraeMoro
MAaTeMaTH4ECKOTO PEIICHMs], YMETh OLIEHUBATh €T0 3Ha-
YEHHUS;
BJIA/IETh: YactuuHoe Bia- Hecucremaru- B cucremaTnyeckoM  |VemenHoe
MaTEMaTHYCCKUMH, CTATUCTHYCCKUMHU U KOJIUYCCTBCH- JI€EHUEHaBbIKAMU 4ECKOEe IIpUMe- MPUMEHCHUN HaBbI- cUcTEMATHUUE-

HBIMH METOJ/IaMHU PEIIEHUS] TUIIOBBIX OpraHU3aI[MOHHO-
YIpaBJICHYECKUX 3a]1a4;

MaTeMaTHIeCKON JIOTUKOW, HEOOXOAMMOH 11t (OPMH-
POBaHUS CYXJICHUH IO COOTBETCTBYIOMIMM Mpodeccruo-
HAJIBHBIM TIpo0JIeMam;

HCHNC HABBIKOB

KOB
JIOMTYCKAKTCS MPO-
OeJtbl

CKOe ITpUMeHe-
HUE HABBIKOB




8. Oco0eHHOCTH peaau3alMy JUCHUIIMHBI 118 MHBAJIM/I0B M JIMI[ C OTPAHMYEeHHBIMH B0O3-
MOKHOCTSIMH 310POBbSI
Jlig ocyliecTBIIEHUsl IPOLEAYP TEKYILIEro KOHTPOJI YCIIEBAEMOCTH M IIPOMEXKYTOUHOM arrecTa-
MUY 00y4aromMXcsl co3AaHbl (POHJIBI OLIEHOYHBIX CPEJCTB, aJalTHPOBAHHBIC IJI MHBAIUIOB U
JUI ¢ OrPAaHUYEHHBIMU BO3MO>KHOCTSIMH 3/10pOBbsl M IO3BOJISAIOLINE OLEHUTH JOCTH)KEHHE UMHU
3aIlJIAaHMPOBAHHBIX B OCHOBHOM 00pa30BaTe/IbHONM IpOrpaMMe pe3ybTaToB O0Y4EeHUsl U YPOBEHb
c(OPMHPOBAHHOCTH BCEX KOMIIETEHIMH, 3asBICHHBIX B 0Opa3oBareibHOll mporpamme. dopma
IIPOBEJECHUS TEKYIIEH aTTecTaluy s CTYJACHTOB-UHBAINIOB YCTaHABIMBACTCA C y4E€TOM HMHIU-
BUIYQJIbHBIX NCUXO(U3UUYECKHX O0COOEHHOCTEH (YCTHO, NMCbMEHHO Ha Oymare, MMCbMEHHO Ha
KOMIIbIOTEpE, B (hopMe TECTUPOBAHUS U T.I1.). [Ipu TecTupoBaHUM IS CIA0OBUASAIINX CTYJCHTOB
UCIOJIb3YIOTCS (OHBI OLEHOYHBIX CPEACTB C YKPYNHEHHbIM mpudToM. Ha sk3amen npurnama-
€TCsl CONPOBOXKAAIOIINN, KOTOPBII 00ecneunBaeT TEXHUUECKOE CONPOBOXKIEHUE CTyaeHTy. [Ipu
HEOO0XOAUMOCTH CTYJCHTY-UHBAIUIY MPEAOCTABIACTCS JONOIHUTENBHOE BPEMs JUIsl HOATOTOBKU
OTBeTa Ha dk3ameHe (Wi 3adete). OOyJarmuecs ¢ OrpaHUICHHBIMU BO3MOXHOCTSIMU 37I0POBBS
1 o0ydJaromuecs: UHBaIU/Ibl 00€CIeUNBAOTCS MIEYaTHBIMU U 3JIEKTPOHHBIMU 00pa30BaTe/IbHBIMU
pecypcamu (IIporpaMMebl, YaeOHBIE MOCOOUS JUIsi CaMOCTOSATEIBHONW paboThl U T.I.) B (opmax,
alalTUPOBAHHBIX K OIPAaHUUYEHUSM UX 3I0POBbsI U BOCIIPUATUS UHPOPMALIUU:
1)1t UHBANIUAOB U JIMIL C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 370POBbSI
I10 3PEHUIO:
-JUTSI CIICTIBIX: 3a/IaHUS ISl BBITOJIHEHHSI HA CEMUHApaX U MPaKTHYECKUX 3aHATUAX 0()OPMIISIOTCS
penbedHO-TOYeUHbIM IIpU(TOM bpaiing unu B BuAe 3JEKTPOHHOTO JOKYMEHTA, JTOCTYIHOIO ¢
MOMOIIIBI0 KOMIIBIOTEpPA CO CHEHUATM3UPOBAHHBIM MPOTPAMMHBIM 00ECIICYEHUEM JUIS CIICTIBIX,
1100 3aYMTHIBAIOTCS aCCUCTEHTOM; MUCbMEHHBIE 3a/laHUs BBINOJIHAIOTCA HAa Oymare peiabedHO-
TOYeYHbIM mpupTOM bpaiing wim Ha KOMOBIOTEPE CO CIEHUAIM3UPOBAHHBIM POTPAMMHBIM
obecrieyeHrneM sl CIenbIX JU00 HAaJUKTOBBIBAIOTCS ACCHUCTEHTY; OOYYaroIUMCs sl BBIIOJIHE-
HUS 3aJlaHUsl IPU HEOOXOJIMMOCTH MPEAOCTABISETCS KOMILIEKT MMCbMEHHBIX MPUHAIEKHOCTEN
u Oymara ajs muchbMa peiabepHO-TOYeYHbIM HIpuTOM bpaiinsg, KoMIbloTep cO CHeuaaTn3upo-
BaHHBIM NPOTrPaMMHBIM 00ECIIEUEHUEM /IS CIIETIBIX;
-JUTsE CIabOBUASIIUX: 00ecTIeunBaeTCsl MHANBUIyalbHOE paBHOMEpPHOE ocBeleHne He meree 300
JIIOKC; OOy4arouuMcsl Ui BBIIIOJIHEHUS 3a/laHusl IPU HEOOXOJIUMOCTHU IMPEIOCTABISIETCS YBEIU-
YHUBAIOIEE YCTPOMCTBO; BO3MOMKHO TAaK)K€ HCIOJIb30BAHWE COOCTBEHHBIX YBEIMYHMBAIOLINX
YCTPOICTB; 3aAaHUs TSI BHIITOJIHEHUS 3aJJaHUI 0(OPMIISIOTCS YBETMUEHHBIM IIPUPTOM;
2)/U1 UHBAJIMAOB U JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 370POBbS
0 CIYXY:
-IUISL TIYyXMX U caa0ocipllanux: 00ecrednBaeTcsl HaIMYMe 3BYKOYCHIIMBAIOIIEH ammapaTypbl
KOJUIEKTUBHOT'O IOJIb30BAHUSA, TP HEOOXOAMMOCTH O0y4aroUIMMCs MPEJOCTaBIsAETCs 3BYKOYCH-
JUBAIOLIAs anmnaparypa MHIMBUIYaIbHOIO MOJIb30BaHUS; MIPEIOCTABISAIOTCS YCIYrH CypAolepe-
BOJUMKA,
-JUTSL CIIETIOTITYXUX JIOMYCKAeTCsl MPUCYTCTBUE aCCUCTEHTA, OKa3bIBAIOIIEr0 YCIyru TH(I0CYpaO-
MepeBoYMKa (MOMUMO TpeOOBaHU, BHITIOTHAEMBIX COOTBETCTBEHHO JIS CJIETIBIX U TIYXUX);
1)ans Ui ¢ TSHKeNbIMUA HapyHIeHUSAMHU PEUM, TIYXHX, cIaOOCHBIIIANIUX JIEKIUA U CEMUHApHI,
MIPOBOAMMBIE B YCTHOM (popMe, MPOBOISATCS B MUCbMEHHOMN (opMe;
2)/U1s UHBAJIUAOB U JIUII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3710POBBS,
MMEIOIIUX HapYIIEeHHUs] OOPHO-BUTATEILHOTO arapara:
-7 JIAL C HapyLIEHHWSMH OIIOPHO-IBUTATEJIBHOIO ammapara, HapyLIeHMsSMM JBUTaTEJIbHBIX
(GyHKIUI BEpXHUX KOHEUHOCTEH WJIM OTCYTCTBHEM BEPXHHUX KOHEUHOCTEH: MHChbMEHHbIE 3aJaHUS
BBITOJIHSAIOTCS. Ha KOMITBIOTEPE CO CHEIMAIM3UPOBAHHBIM IPOIPAMMHBIM 00ECIIEUeHUEM MU
HAJMKTOBBIBAIOTCSI ACCUCTEHTY; BBINIOJHEHUE 3aJJaHUI (T€CTOB, KOHTPOJbHBIX PadoT), MPOBOAU-
MbI€ B MUCbMEHHOM (hopMe, MPOBOAATCS B YCTHOM (hopMe IyTeM orpoca, Oecesibl ¢ 00yJaromum-
csl.
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10.

11.

12.

13.

9. YuedHo-MeToaMUYecKoe U HH(POPMALIMOHHOE 00ecneyeHue JUCIIUIJIMHBI
9.1. IlepeyeHb OCHOBHOI Y4eOHOM JIUTEPATYpPbI

. Hanko II. E., IlonoB A. I'., KoxeBnukoBa T. . Bricmias MaremaTuka B yOpaKHEHUSX U

3amavax. .1, Y.2. -M.: Briciras mkona, 2013.

. I'mypman B. E. Teopust BeposTHOCTEM U MaTeMaTU4eCKas CTaTUCTUKA.—M.: Bpiciias 1mikoua,

2013. (bubmmoteka xadempsr)

. IIucemennsiii J[. T. Koncnekt nexkumii no Beiciieit mateMaruke. [lomnbiid kype. — M.:  Beicmas

mikosta, 2013.(6ubmmoTeka kadeaps)

. CannoB A. A. Kpatkuii Kypc BbICIIEN MaTeMaTuku, ToM.l, Tom 2. — I'po3nsbiii, 2016, 2019.

(6ubmuorexa [ THTY)

. Kpemep H.ILI. Teopus BepostHOCTEN N MaTemMaTuueckas craructuka.- M.: KOHUTHU 2007.

AonynxamunoB C. C., Acxabos C. H., betunrupues M. A., Cumonenko P. A. Kpatkuii kypc
TEOPHUH BEPOSTHOCTEH U MATEMATUUECKON CTAaTUCTUKU: TEOPUS, IPUMEPHI, TUTIOBBIC

pacuérel. YueOHOe mocoOue A CTYyJEeHTOB TEXHHYECKHX BY30B. —PoctoB-Ha-/lony: OOO

«/Anamazony, 2001 (6budbmmorexka [THTY)
baraesa M. T. COopHuK 3a/1a4 110 IMHEHHON U BEKTOPHOM alireOpe U aHATUTHICCKOMN
remerpun.— ['posusiii, UL I'THU, 2007.(6udauoreka ITHTY)
Hamaesa JI. II., CocnambekoBa JI. C. COopuuk 3amau. Juddepennuanbapie ypaBHEHUS.—
I'posusrid, UIIL[ I'THU, 2010. (6ubmmotexa ITHTY)
Caunos A. A. KpaTtHble, KpUBOJUHEHHBIE ¥ TTOBEPXHOCTHBIE HHTETpalibl. Y4eOHOe mocodue mo
n3yueHuro pasnena. — ['posnsrit, UITL I'THU, 2010. (6ubamoreka [THTY)
CaumoB A. A. Beicmias marematuka. YwucnoBble U (DYHKIHMOHAJIBbHBIE pAObl. Y4eOHO-
METOAMYECKOE Mocodue mo u3ydeHuto paszaena. — ['posusiit, UIIL TTHTY, 2013.(6ubnunoreka
ITHTY)
l'agaes A.M. luddepennmansnoe ncuncieHne QyHKIUA OJHOW MepeMeHHOW. — I['pO3HBIiA,
UIII T'THHA, 2009. (bubauorexa [THTY)
lNauaeB A.M. HHterpanpHoe ucumucienne QyHKIUU OJHOM mepemeHHOW. — I'pos3nbiii, UIIL]
I'THUH, 2009. (6ubnmorexka [THTY)
MaromaeBa M.A., Ucaesa JI.M. [Ipaktuxym 1o BeICIIei MmaTemMaTuke, 4yacth 1,2,3. —

I'po3nsiii, 2019.(6ubmuotexa ITHTY)

9.2. MeToanyeckue yKazaHus I 00y4AIOLIUXCS 10 OCBOEHHIO THCIUTIMHBI
(mpuJio:KeHue)

10. MaTepuaabHO-TEXHUYECKOE 00ecneyeHHe T CHUITUHBI

3a kadenpoil 3akperieHsl: JekuuonHas ayauropus Ne 1-08, ocHaméHHas TaOnuuaMu U yep-

texamu; ayquTopuu Ne 2-08, Ne 2-29, Ne 2-31, Ne 2-33, No 2-35, No 2-39, myist ipoBeicHHSI TIpaKTHYe-
CKUX 3aHATHH 1 aya. Ne 2-12 — s uicnonp30BaHus B Ka4ecTBE KOMITBIOTEPHOTO Kiacca. B aToM kiac-
CE YCTaHOBIICHBI 15 KOMITBIOTEPOB, KOTOPBIC HCIIOIB3YIOTCS JUTSI CAMOCTOSTEILHOW PabOTHI CTYJICHTOB
C UCIONB30BaHUEM OOYYAIOIIMX MPOrpaMM, COCTABIEHHBIX MperofaBaTesIMU Kadeapbl; 3/1eCh Ke
BO3MOYKHO UCIIOJIB30BaHUE KOHTPOJIUPYIOIIMX MTPOrpaMM JITsl IpréMa 3a4€TOB U SK3aMECHOB.

11. lonoiHeHMs1 ¥ U3MeHEeHUsI B paGoyeii mporpaMMe Ha yuyeOHbIN 1o

JlonoyHeHUs U U3MEHEHHs B paboyeil mporpaMme BHOCATCS €XKET0IHO Mepel HadyaloM HOBOTO
yueOHoro roja o ¢gopme. M3MeHeHUs TOHKHBI OPOPMIIATHCS JOKYMEHTAJIbHO M BHOCSTCS BO BCE
YUTEHHBIE IK3EMILISPHI.
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Ilpunoscenue

MeTtoauyeckue yKa3aHus 110 OCBOCHHIO U CUMIIJIMHBI
«MaremaTuka

1. MeToauuyeckne ykazaHus AJsl 00y4alOUIUXCH 10 NJIAHUPOBAHUIO U OPraHU3ALMU BpeMe-
HH, HE00X0IMMOT0 /15l 0CBOEHH S THCIMILIMHBI.

N3ydyeHue pekoMeHyeTcs Ha4yaTh ¢ O3HAKOMIIEHUS ¢ pabouell mporpaMMoil TUCIUIUIUHEL, €€ CTPYK-
TypOW M COJiepKaHuEM pa3zienoB (Moyei), (OHIOM OLIEHOYHBIX CPEACTB, 03HAKOMHTHCS C Y4eOHO-
METOJIMYECKUM 1 UH(POPMALIMOHHBIM 00€CIIeYeHUEM JUCIUILINHBI.

JucuunnuHa «MareMaTuka) COCTOUT U3 / CBA3aHHBIX MEXY cO00I0 TeM, 00eCIeUnBalOIIUX MOCIe-
JI0BAaTEJIbHOE N3YUYEHHUE MaTepuaa.

OOyuenue 1Mo IUCHUIUIMHE «MaTreMaTuKa» OCYILEeCTBISETCS B CleaAyomux Gopmax:

1. AyauropHble 3aHATHS (JICKIIHU, TPAKTUYECKUE).

2. CamocrosiTenbHast padoTa cTyAeHTa (IOAr0TOBKA K JIGKIUSM, IPAKTUYECKUM 3aHITHIM, pede-
paraMm ¥ UHBIM (hOpMaM NMUCBMEHHBIX PadOT, HHIMBHUYaJbHAs KOHCYJIBTAIUS C IIPETIOIaBaTeNIeM).

3. NuTepaktuBHbIe (GOPMBI TPOBEACHUS 3aHATHI (JIEKIUS-IUCKYCCHS, TPYIIIOBOE PEIICHUE Keil-
ca u 1p. Gopmsl).

Y4eOHbIil MaTeprall CTPYKTYPUPOBAH U M3yYEHUE AUCLUUIIIMHBI TPOU3BOJUTCS B TEMATHUECKOH
MOCJeI0BaTeNbHOCTH. KaX1oMy MpakTHYECKOMY 3aHSTHIO M CAMOCTOSITEIbHOMY M3YYSHUIO MaTepra-
Ja TPEeIIeCTBYET JIKIHs MO JaHHOW TeMe. OOydaromuecs CaMOCTOSITENbHO MPOBOAST MpeaBapu-
TEJNBHYIO MOATOTOBKY K 3aHSATHIO, IPHHUMAIOT aKTUBHOE W TBOPUYECKOE ydacTHe B OOCYKICHHH TEO-
PETHYECKHUX BOIPOCOB, pa3dope MpoOIeMHBIX CUTYallui U MOMCKOB MyTel UX pelieHusi. MHorue npo-
OneMbl, U3ydaeMble B Kypce, HOCST AMCKYCCHOHHBIN XapakTep, YTO MpEeAIoyaraeT MHTEPAKTUBHBIN
XapakTep NPOBEACHUS 3aHITUI HA KOHKPETHBIX MIPUMeEpax.

Ornucanue MocieI0BaTeIbHOCTH JSHCTBHI 00Y9arOIIeroCs:

[Tpu u3ydyeHuu Kypca cieAyeT BHUMATEIbHO CIYyIIaTh U KOHCIIEKTUPOBATh MaTepua, uijara-
eMBIil Ha ayJIUTOPHBIX 3aHATHAX. [ ero moHMMaHWs W KA4eCTBEHHOTO YCBOSHHS PEKOMEHIYETCs
ClIeyIo1as MOCIeA0BaTeIbHOCTh ACHCTBUIA:

1. Tlocne okoHUaHUS YIeOHBIX 3aHATHH U 3aKpEIUICHUS] MaTepuana MpoCMOTPeTh U 00ayMaTh
TEKCT JIEKIIUH, IPOCTYIIAaHHOM Cero/IHs, pa3o0paTh paccMoTpeHHbie mpuMepbl (10 - 15 MunyT).

2. Ilpu TOATOTOBKE K JIEKIIUH CIIEAYIOIIEro JHS IMOBTOPHTH TEKCT MPEABIAYIIEH JICKINUHU, TOAY-
MaTh O TOM, Kakasi MOXeT ObITh cheayromias Tema (10 - 15 MunyT).

3. B TedeHue Hemenu BRIOpATh BpeMs I pabOTHI ¢ INTepaTypoit B Oubnmuoteke (mo 1 gacy).

4. Tlpu mOArOTOBKE K MPAKTUYECKOMY 3aHSATHIO IOBTOPUTH OCHOBHBIE MOHATHS TI0 TeME, U3YUUTh
npUMephl. Pemas KOHKpETHYIO CUTYaIHIO, - MTPEIBAPUTENBHO TOHATH, KAKOW TEOPETUIECKHI MaTepu-
aJl HY’»KHO HMCIIOJIb30BaTh. HaMeTUTh TlaH perieHus, monpoOdoBaTh Ha €ro OCHOBE PelIUTh | - 2 mpak-
TUYECKUE CUTYAIIHH.

2. MeTtoauyeckue ykazanusi mo padore o0y4arouuxcsi Bo BpeMsi poBeaeHust
JICKIUH.

Jlexuuu naroT 00ydarolMMCsl CHCTEMATH3MPOBAHHbIE 3HAHUS MO JUCHUILIUHE, KOHIIEHTPUPYIOT
UX BHUMAaHHE Ha HauboJsee CIOXKHBIX M BaXKHBIX BoOIpocax. JIeKIMM 0OBIYHO M3JIararoTcs B TpaJAULU-
OHHOM WJIM B MpoOieMHOM ctuje. JlJis CTyZAeHTOB B OOJIBIIMHCTBE CIy4yaeB B MPOOJIEMHOM CTHIIE.
[TpoGnemMHbII CTHIIb TTO3BOJISIET CTUMYJIUPOBATh aKTUBHYIO MMO3HABATEIbHYIO JEATEIBHOCTh 00ydaro-
IIUXCS U UX MHTEpeC K TUCIUILINHE, GOPMUPOBATH TBOPUECKOE MBILUIEHNE, TPUOEraTth K MpOTHUBOIIO-
CTaBJICHUSM W CpPaBHEHMAM, JielaTh OOOOIIEHUS, aKTUBU3UPOBATh BHUMAaHHE OOYUYAIOIIMXCS MyTeM
MTOCTAaHOBKH MPOOJIEMHBIX BOIIPOCOB, MOOLIPSTH TUCKYCCHIO.

Bo BpeMsi IEKIIMOHHBIX 3aHATHI PEKOMEHYeTCsS BECTH KOHCIIEKTUPOBAaHHE yUeOHOTO MaTepuana,
oOpaiaTe BHUMaHUE Ha (POPMYITMPOBKU U KaTErOPHH, PACKPBIBAIOIIME CYTh TOTO UM UHOTO SIBJICHMUS,
WJIU TIPOLIECCOB, BBIBOJBI U IIPAKTUYECKUE PEKOMEHIAIUN.

KoHcnekt neknuu mydiie MoApa3felsaTh Ha IYHKTHI, COOMIOAAs KpacHYI CTPOKy. DOTOMY B
OO0JBIION CTEeNeHU OyAyT CIIOCOOCTBOBATH BOIIPOCHI IIAHA JIEKIMH, IPEIOKEHHBIE TPENoJaBaTesIM.
Crnenyer oOpamjare BHMMaHHE Ha aKLEHTHI, BBIBOJbI, KOTOpBIE JAEJaeT IpernojaBaTellb, OTMedas
HanOoyiee BaKHbIE MOMEHTHI B JICKIIMOHHOM MaTepHaje 3aMEYaHHUSAMHU «BaXKHO», «XOPOIIO 3aroM-
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HUTH» U T.Nl. MOXHO JI€7aTh 3TO U C MOMOUIbIO Pa3HOLIBETHBIX MApKEPOB WM py4eK, MOTYEPKHUBAs
TEPMUHBI U OMIPEICTICHHUSL.

IenecooOpa3Ho pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpAIlCHHH, aOOpeBHATyp W CHMBOJIOB.
Opnako mpu JabHEHIIeH padoTe ¢ KOHCIIEKTOM CUMBOJIBI JIYYIIE 3aMEHUTh OOBIYHBIMU CJIOBAMH IS
OBICTPOTO 3PUTEIHLHOTO BOCIIPHUITHS TEKCTA.

Paborast HaJ KOHCIIEKTOM JIEKIH, HEOOXO0IMMO HCIOJIB30BATh JUTEPATYPY, KOTOPYIO PEKOMEH-
7oBall mpenoAaBarens. MIMeHHO Takas cepbe3Hasi, KpOINOTIHMBas paboTa C JIEKIIMOHHBIM MaTepHalioM
MO3BOJIUT TJTyOOKO OBJIA/IETh TEOPETHUECKUM MAaTEPUATIOM.

Temartuka nexuuii gaercs B paboudeid mporpaMMe JUCHUILTAHBL.

3. MeToauyeckue ykazaHusi 00y4aromumMcs 10 NOAr0TOBKe K MPAKTHYECKUM 3aHATHSIM.

Ha mpakTuyeckux 3aHsATHUSAX MPUBETCTBYETCS aKTUBHOE Y4acTHE B OOCYKIEHHH KOHKPETHBIX CH-
Tyaluii, cmocOOHOCTh Ha OCHOBE MOJYYEHHBIX 3HAHUN HaXOAUTh HauOosiee 3G(HEeKTUBHBIC pPelICHUs
MOCTABJIICHHBIX MPOOJIEM, YMETh HaXOIUTh MOJIE3HBIH JOMOJHUTEIbHBIN MaTepuai Mo TeMaTHKe ce-
MUHAPCKUX 3aHSITUH.

CryneHTy peKOMEHIYyeTCsl CIeayIoIIasi CXeMa MOArOTOBKH K MPAKTHYECKOMY 3aHATHIO:

1. O3HakoOMIIEHHE C TIJIAHOM MPAKTHYECKOTO 3aHSITHSI, KOTOPBIM OTpa)kaeT CoJep>KaHue Mpeio-
JKCHHOI TEMEI,

2. IIpopaboTaTh KOHCIIEKT JICKIIHIA;

3. IIpounTaTth OCHOBHYIO JINTEPATYPY.

B mporiecce moAroToBKM K MPaKTHUYECKUM 3aHSATHIM, HEOOXOAMMO OOpaTHUTh 0cO00O€ BHMMAaHUE
Ha CaMOCTOATEJIBHOE U3Y4YEHUE PEKOMEHIOBAHHOW JUTEpaTypsl. IIpyu Bcell MOIHOTE KOHCIIEKTUPOBa-
HUS JIEKIIMY B HEW HEBO3MOKHO M3JI0KHUTh BECh MaTepHall U3-3a JTUMHUTA ayIUTOPHBIX 4acoB. [losTomy
caMmocTosiTeNIbHasE padoTa ¢ yyeOHMKaMH, y4eOHBIMHA TOCOOMSMH, HAYYHOH, CIIPABOYHOHN JHTEpaTy-
poii, MaTepuaniamMu Mepuoauveckux usnanuii u Murepuera siBisiercst Haubomnee 3(pPeKTUBHBIM METO-
JIOM TIOJYYEHUs! JONOJHHUTEIBHBIX 3HAHHHA, MO3BOJISIET 3HAYUTEIBHO aKTHBU3UPOBATH MPOIECC OBJIa-
nenust uHpopMmauei, cnoco0cTByeT 0oliee rydoKOMy YCBOSHHIO 3Y4aeMOro MaTepuaia, GopMupy-
€T y CTYJIEHTOB OTHOIIEHHE KOHKPETHOU Tpobieme. Bce HOBBIE MOHATHS MO M3ydaeMOW Teme HeoO-
XOZMMO BBIYYUTh HaW3YCTh U BHECTH B IJIOCCApHil, KOTOPBIH 11e1ec000pa3HO BECTH C CaMOro Hayana
M3YyUYEHUS Kypca;

4. OTBeTUTH Ha BOIIPOCHI IJIaHA MPAKTUYECKOTO 3aHATHS;

5. BBINOJHUTE JOMAIIIHEE 3aJaHuE;

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

7. Ilpu 3arpyaHeHusIX chopMynupoBaTh BOIPOCH K MPENOIaBaATENIO.

Pesynprar Takoi paboOThI JOJKEH MPOSBUTHCS B CIIOCOOHOCTH CTYAEHTa CBOOOJHO OTBETUTH HA TEO-
peTHYecKHe BONPOCHI MPAKTUKYMa, BBICTYNAaTh U y4acTBOBATh B KOJUIEKTUBHOM OOCY)KIICHHH BOIIPO-
COB M3Yy4aeMOUW TEeMbl, MPABUIHHO BBIMOIHITH MPAKTUUYECKHE 3a/laHUsl M UHBIE 3aJlaHusl, KOTOpPhIE Ja-
I0TCS B (DOH/I€ OLIEHOYHBIX CPEJCTB TUCIIUIUTHHEL.

3. MeToanyeckue yKkazanusi 00y4aromuMcs M0 OPraHu3alui caMOCTOSITEIbHOI padoThI

Lenb opranu3anuy caMoCTOATENbHOM padoThl 1o qucuuIuInHe «MaTeMaTHKay - 3T0 yriayoue-
HUE U paclIMpeHue 3HaHUM B 00J1aCTH MATEeMaTUKH;

(dbopMHpoBaHKE HaBBIKA M HHTEPECAa K CAMOCTOATENIbHOM MO3HABATENbHOM AeSTETbHOCTH.

CamocrosiTenbHast paboTa o0yyarouxcs sBISETCS BaXHEUIIUM BUAOM OCBOEHUS COJEP)KaHUSA
JTMCLUIUIMHBL, TOJITOTOBKU K MPAKTUYECKUM 3aHATHIM U K KOHTPOJIbHOM padoTe. Crozia e OTHOCSTCA
U CaMOCTOSITeNIbHOE YIIIyOJeHHOE M3yYeHHe TeM AUCUMIUTUHBL. CaMocTosATenbHas paboTa mpeacTaB-
JsieT coOOM MOCTOSIHHO JIeMCTBYIONIYIO CHCTEMY, OCHOBY 00pa30BaTEIbHOTO Mpoliecca U HOCUT HC-
CJIEIOBATENbCKUN XapaKTep, YTO MOCIYKUT B OyIyllleM OCHOBAHUEM JIsl HAIMCAHUS BBITYCKHOW KBa-
TU(UKAIIMOHHOIN paboThl, MPAKTUYECKOTO IPUMEHEHHUS TOTYYEeHHBIX 3HAHUH.

Opranuzaiys caMOCTOSATENbHON paboThl 00YYaIOIIMXCSl OPUEHTHPYETCS HAa AKTHUBHBIE METOJIbI
OBJIA/ICHUS 3HAHUSMHM, Pa3BUTHE TBOPUYECKHX CIOCOOHOCTEH, mepexol OT MOTOYHOIO K MHIUBHTyaTu-
3UPOBaHHOMY OOYUYEHHIO, C Y4ETOM NOTPEOHOCTEN M BO3ZMOKHOCTEH JINYHOCTH.

[IpaBusbHas OpraHu3alys CaMOCTOSITEIbHBIX YUEOHBIX 3aHATUN, UX CHUCTEMAaTUYHOCTb, LIEIECO-
o0pa3Hoe IUTaHUPOBaHHE pabovyero BPEMEHM IO3BOJISIET CTYJEHTaM pa3BUBAaTh YMEHHUS U HABBIKU B
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YCBOCHHMU M CHCTEMaTH3alMU NMPHOOpETaeMbIX 3HAHUM, 00ecreunBaTh BHICOKHI ypOBEHb yCIIEBaeMO-
CTH B IEpUOJ] O0YUEHUSs, TOIYYUTh HABBIKH MOBBIIICHUS TIPOPECCUOHATBHOTO YPOBHSL.
CamocTosTenbHas paboTa peann3yercs:
-HEMOCPEJICTBEHHO B MPOLIECCE ayJUTOPHBIX 3aHATHI - HA JICKIUAX, TPAKTUIECKUX 3aHITUSAX;
-B KOHTaKTe C IPerojaBaTeeM BHE paMOK PacCIUCaHUs - Ha KOHCYJIbTAIMAX MO y4eOHBIM BOIIPOCaM,
B X0JI¢ TBOPYECKMX KOHTAKTOB, MPHU JUKBUAALNHU 3aI0JDKEHHOCTEH, IPU BBHIOJHEHUN MHIMBUIYallb-
HBIX 3aJJaHUH U T.J.
-B OubIMOTEKE, TOMa, Ha Kadeape MPH BBHITIOTHEHUH 00YJaloIMMCcs YUeOHBIX U MPAKTHYECKUX 3a7ad.
Buapst CPC u kpuTepuu orieHoK

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

1. Tembl cCaMOCTOSITEILHOTO U3YUCHUS

2. 3anauu ISl CaMOCTOSTEIBHOTO PEIIeHUs

3. BapuaHT KOHTPOJIBHOI paboThHI

Tembl ayig caMOCTOATENBHONM pabOThI MPONUCaHbl B paboueil mporpaMMe JUCHUILIMHBL. D(dek-
TUBHBIM CPEJICTBOM OCYIIECTBIICHHS OOyYarOIIMMCSI CaMOCTOSITEIbHON PaOOTHI SBISIETCS SJICKTPOH-
Hasi “HPOPMAIIMOHHO-00pa30BaTeNIbHAS Cpella YHUBEPCUTETa, KOTOpas oOecreunBaeT AOCTYI K y4eo-
HBIM IUIaHaM, pa0O4YMM MporpaMMaM JIUCIHIUIMH (MOIYJEH), MPaKTUK, K M3AAHUSAM DIIEKTPOHHBIX
OMOJIMOTEYHBIX CUCTEM.
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COI'JIACOBAHO:

3aBenyromuii kapenpoit « Bricimas ¥ mpUKIaqHAsS MaTeMaTHKay ['agaeB A.M.

3asenyromuii kadenpoit «MHUub, npodeccop / / ;;r/}/ Wnnnos U.H.

Hupexrop JYMP ///_/i/f Maromaepa M. A.
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