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1. Ileam ¥ 3a1a9H JUCIUILINHbBI

Matemaruka sIBISICTCSI CPEICTBOM PEIICHUs MPUKIAIHBIX 33]a4 M YHHUBEPCAIbHBIM SI3BIKOM HAaYKH, a
TaKXe YacThi0 OOIIEH KyJIbTyphl uesnoBeka. [loaTomy Maremarndeckoe o0pa3oBaHUE CIIEAYET pacCMaTpPUBATh
KaK BaKHYIO COCTaBIISIOLIYIO (PYHIaMEHTAIbHOM MOATOTOBKH OaKaIaBpoOB.

Heaso MaTemaTtuueckoro oOpa3oBaHus OakajaBpa SBISETCS: OOy4YEeHHE CTYJIEHTOB OCHOBHBIM
MOJIOKEHUSAM W METOJaM MaTeMaTHK{, HaBbIKAM MOCTPOCHUS MaTEeMaTHUECKUX JI0Ka3aTeIbCTB ITyTEM
JOTHYECKUX PACCYXJIEHUH, METOAaM pelIeHus 3ajady. OTOT Kypc BKIIOYAeT JMHEWHYI0 anredpy,
AHATUTUYCCKYIO TEOMETPHIO, (P dEepeHIINaTFHOE HCUUCICHUE PYHKIMA OJJHOW ¥ HECKOJIBKUX MEPEMEHHBIX,
UHTErpaibHOe ucuuciaeHue, nuddepeHanbuple ypaBHEHHS, YUCIOBbIE U (DYHKIMOHAIBHBIE PSA/bl, KPATHBIE,
KPUBOJMHEWHBIE W TIOBEPXHOCTHBIC HMHTETPAbl, OCHOBBI TEOPHUH BEPOSITHOCTEH M MaTeMaTHYeCKOM
CTaTUCTUKH, BOCIHUTAHUE Yy CTYJEHTOB MaTEeMaTHYeCKON KyJIbTYphl BKIIOYaeT B ce0s MOHUMaHUE
HEOOXOJMMOCTM MaTeMaTH4YeCKOW COCTaBisifolmied B oOmeld NOoAroToBke OakanaBpa, BBIPAOOTKY
MIpeJICTAaBICHUI O POJIM MaTEMATUKHU B COBPEMEHHOM IIUBMIIM3AIMHI U B MUPOBOH KYJIbTYpE, yMEHHE JTOTMUYECKH
MBICJIHTB, OTIEPUPOBATH AOCTPAKTHBHIMUA OOBEKTAMH U OBITH KOPPEKTHBIM B YHOTPEOJICHUH MAaTEMaTHYECKHX
MOHATHIA U CUMBOJIOB JIJIsl BRIPAXKEHHSI KOTUYECTBEHHBIX U KAY€CTBEHHBIX OTHOIICHHIA.

B mpemnopaBanuu MateMaTHKH CIEAyeT OOECHEeUnTh PeaTH3aluio coueTaHus (pyHIaMEHTAIbHOCTH H
npodeccuonanbHoi HanmpaBieHHOCTU. C 3TOH LIETIbIO B IMTEPATYPY BKIIOUYECHBI yUeOHbIE TOCOOUS U yUeOHUKU
C MPUKIATHBIMU (MPOPECCHOHAIILHBIMU) 3a7ja4aMH, MOATOTOBJICHHBIC MpenojaBaTesiMu Kadenpsl; Kpome
TOTO, MpEeINoyiaraeTcsa, 4YTO TMpernojaBarelb pacCMaTpUBaeT CO CTYJCHTaMHM NpPUKIATHBIE 3a/ayH,
WLTIOCTPUPYIOIINE TPUMEHEHHE MaTeMaTHIECKUX METOIOB K UX PEIICHUI0. 3a1aueil N3y4eHHs JTUCIUILTIHBI
aBisgeTcss OoOydeHHE CTYJIEHTOB OCHOBHBIM MAaTEMATHMUECKUM METOJIaM, UX 3HAKOMCTBO C pa3IUYHBIMU
NPUIIOKECHUSAMH STHX METOJOB K PEIICHHIO MPAaKTUYECKHX 3a/ady, JeNas MPH ITOM YIOp Ha T€ pa3zelibl
MaTEMaTHKH, KOTOPbIE HMEIOT BayKHOE 3HAUYEHHUE JJIsl TOTO WM MHOTO MPOoQuUIIsl MOArOTOBKH 0aKaIaBpoB

2. MecTo AMCHHUILINHBI B CTPYKTYpe 00pa3oBaTeIbHOil MporpaMMbl

MaremaTrka oTHOCHTCA K 6510Ky 1 yueOHOro 1iaHa.

OcHOBOI OCBOEHHS JTaHHOW Yy4eOHOM AMCLMILINHBI SBJISETCS LIKOJBHBINM KypC MaTeMaTHKU. DJIEMEHTbI
HEKOTOPBIX pa3/ie]oB MaTEMAaTUKH, N3y4aeMbIX B By3e (JInHeiHas anredpa, tudpepeHnnanbHoe 1 MHTErpalbHOe
WCYUCIICHUST (YHKIMU OIHON TePEeMEHHOW, aHaJIMTHYEeCKas TeOMETpHs), 3aJI0KEHBI B IIKOJIBHOM Kypce
MaTeMaTHKH; 3HAHME ATHUX 3JIEMEHTOB O0S3aTEeNbHO KaK Ul YriIyOJEHHOTO M3Yy4eHHUsS YKa3aHHBIX pa3felioB
MaTEMaTHKH B By3€, TaK U JIJIsl OCBOSHHUSITAKHUX Pa3AeiioB, H3yYeHNE KOTOPBIX MPETYCMOTPEHO TOJIBKO B BBICIICH
MmaTteMaTuke (IudepeHnuanbHoe HcUMCiIeHne (YHKIMNA HECKOJbKUX IEpPEeMEHHBIX, audepeHnaibHble
YpaBHEHWSI, YACIIOBBIC M ()YHKIIMOHATIBHBIE PSI/IbI, BBIYMCICHUE YMCIIOBBIX XaPaKTEPUCTUK CITyIaifHBIX BEJHMUNH,
HCIOJIb30BAHNE MaTEMATUYECKUX METO/I0B 00pAaOOTKM CTAaTUCTUYECKHUX JaHHBIX UIPYTHE).

JlaHHasT JUCHMIUIMHA SIBISIETCS TPEANISCTBYIONIEH JUISI  CIEAYIONIMX ©CTECTBEHHOHAYUYHBIX |
o01menpopecCHOHATbHBIX YyYEOHBIX IUCIHMIUIMH, MPEAyCMOTPEHHBIX B Y4YeOHBIX IUIaHAX CIEUaTbHOCTEH
HanpaBiieHus: «CTpouTenbCcTBO»: HH(popMaTHKa, (pr3KKa, MH)KEHEPHAs U KOMIbIOTEpHAas rpaduka, MexaHHUKa:
TeopeThyeckass MeXaHHKa, MEXaHHKa XHUJKOCTH M Taza, TEXHUYECKas MEXaHUKa, WH)KEHEPHbIE M3BICKAaHUS B
CTPOWUTENBCTBE: HH)KEHEpHAasi TEOJOTHS W TEOJe3Ws, CTPOWTENbHAs MeXaHHWKa, »JJICKTPOTEXHUKAa U
3JIEKTpOCHAO0KEHHE.

3. IlepeyeHb MIaHMPYEMbIX Pe3yJIbTATOB 00YUYEHHUS MO AUCHMILINHE (MOIYJIIO),
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COOTHECCHHBIX ¢ HHAUKATOPaAMHU JOCTHKCHHU S KOMIIeTeHIInii

Taoaumal
Koa mo ®1ocC HNHauKaTopbl 10CTHKEHU S Iliianupyemblie pe3yabTaThbl
00y4eHHs 110 TUCHHUILINHE
(3YB)
Oob6menpodgeccnoHaibHbIE

OIIK-1.  Cnocoben OIIK-1.2. PemieHue MHKEHEPHBIX 3aJa4 C 3HaTB METOIbI pELICHUS
pemars 3a7ayd Mpo- | MOMOIIBI0 MAaTeMaTHYEeCKOro ammapaTra BeK- | CHCTeM JIMHEHWHBIX anreOpa-
(deccHOHaNBHOW  Jies- | TOPHOW anreOphbl, AHAIUTUYCCKOM TEOMET- | WYSCKUX ypaBHEHUH, OCHOBBI
TEJIBHOCTU Ha OCHOBE | pUH mubdepeHIMpOBaHUsT U UH-
HCIIOJB30BaHUSA  TEO- OIIK-1.3. Pemenue ypaBHEHUH, OINUCHI- | TETPHUPOBAHUS (byHKUIMH,
peTHYECKUX U TIpaK- | BAIOIIMX OCHOBHBIE (hM3MUYECKUE MPOLECCHI,C | peuieHus auddepeHnnab-

THYECKHX OCHOB €cCTe-
CTBEHHBIX W TEXHHYE-
CKMX HAYK, a TaKXe
MaTeMaTU4ecKoro ar-
napara

IIPUMEHEHUEM METO/I0B JIMHEHHOMN anred- pbl
U MaTeMaTH4eCKOIo aHaJlIu3a

OIIK-1.4. O6paboTKa pacyeTHBIX U IKC-
NIEPUMEHTAJIbHBIX [AHHBIX BEPOSITHOCTHO-
CTaTUCTUYECKUMH METOJaMH

HBIX ypaBHEHHUH, OCHOBHBIC
MOJIOKEHUS TEOPUH BEPOSIT-
HOCTEM M MaTeMaTU4YECKOU
CTaTHCTHUKH;

Ymersn COCTAaBJISATH
yYpaBHEHUS TPSIMBIX U KpH-
BBIX JINHUH Ha TUIOCKOCTH U B
IPOCTPAHCTBE,  MOBEPXHO-
CT€l  BTOpPOrO  IOPSAKA,
muddepeHIpoBaTh U HHTE-
TpUpoBaTh PYHKIUHU OTHOHN H
HECKOJIbKMX MEPEeMEHHBIX Ha
OKCTPEMYyM, pemaTb Mpo-
creiimme  auddepeHnnanb-
HbIE YpaBHEHHs, WCCIEI0-
BaThb HA CXOJUMOCTb DSIJIBL,
HAXOJUTh YHUCIIOBBIE Xapak-
TEPUCTUKH CIIy4yalHBIX Be-
JIMYWH;

Buaaners MeTomamu BbI-
YHCIICHUS KpPaTHBIX, KPUBO-
JUHENWHBIX U TTOBEPXHOCTHBIX
UHTETPAJIOB W  HaBBIKAMH
NPUMEHEHHs 3THX 3HaHUH K
peIIeHNIo 3a7ady MEXaHUKH,
COIIPOTHUBIIEHUS] MaTE€pPHAJIOB,
TETUIOTEXHUKH W THJIPABIIH-
KM, JIpyrux obienpodeccu-
OHAJBHBIX W CHEIHATBHBIX
JUCLHUIUIMH, BIIAJETh METO-
JAMH WCTIOJIb30BaHUSI MaTe-
MaTUYeCKHX METOJI0B 00pa-
OO0TKH 3KCHEPHUMEHTAIbHBIX
JTAHHBIX.




4. O0béM TUCHUIIMHBI U BUbI Y4e0HO# padoThI

Tabmuma 1
Bceero, u Pa30uBKka mo cemecTpam
Buabi yue6Hoii paGoThI 0DO 0300 O®O (B Hexem10), 4 03D0 (o ‘c{eMeCTpaM),
1 2 3 1 2 3
Konrakrnas padora 192/5,3 | 100/2,8 68 64 60 34| 32| 34
(BCero yacon)
B ToMm uncrne:
b (9015171 96 50 34 32 30 17 16 17
[IpakTrueckue 3aHsaTUA
(I13) 96 50 34 32 30 17 16 17
CamocrosTeabtat pa- | 5067 7 | 368102 | 112 80 84 | 146 | 112 | 110
0ota (Bcero)
B ToMm uuce:
W3y4YeHUE BOTIPOCOB, BbI-
HeceHHbIX Ha CP 138 63 36 39 80 |52 44
BBINOJIHEHUE ITMChMEH-
HOW CaMOCTOSTEIbHOM- 96 34 32 30 51 48 51
pa6ots1 (CP)
[ToaroroBka k 3auery 12 12 - 12 - - 12 -
IToaroroska k 30 30 15 - 15 15 - 15
IK3aMEHY
OO01mast Tpy10€MKOCTh 468/13 | 468/13 180/5 144/4 144/4 | 180/5 | 144/4 | 144/4
Bua oruéTHocTH: 9K3. 3auer 9K3. 9K3. | 3a4eT IK3.
5. Coepskanmne QM CUMILTUHBI
5.1. Pa3gensl qUCIIMILIMHLI ¥ BUAbLI 3aHATHI
Taoauna 2
No HaunmenoBanue paznena qucuumuinabl | Yacel iekuuoHHbIX | Yacel npaktuye- | HMtoro
h 10 ceMeCTpam 3aHATHI CKHMX 3aHATHI 4acoB
1 cemecTp
Bcero: 34 34 68
1 | Jluneitnas anre6pa 8 8 16
2 | DneMeHThl BEKTOPHOH anreOpsl 6 6 12
3 | AHamuTHYeCcKas TeOMETPHs 6 6 12
4 | Teopust mpenenon 6 6 12
5 JuddepenunanbHoe HCUNCTEHUE 8 8 16
(byHKUMN OJTHOM NepeMeHHON
2 cemecTp
Bcero: 32 32 64
6 I[I/I(I)(I)epveHI_[I/IaJIBHOG HCYHCIIEHUE 10 10 20
(GYHKITUH HECKOTBKUX MEPEMEHHBIX
7 | MHTerpanbHOE CUUCIIEHUE 12 12 24
8 | duddepennunanbubie ypaBHEHUS 10 10 20
3 cemecTp
Bcero: 30 30 60
9 \ Psaner 10 10 20
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KpaTHble, KpuBOJMHEWHBIEC U TOBEPX-
HOCTHBIE UHTETPajIbl

14

14

28

11

OCHOBBI TEOPUHU BEPOSITHOCTEN U Ma-
TEMaTU4YEeCKOU CTAaTUCTUKH

12

5.2. JIeKLMOHHBIE 3aHATHSHA

Taoauua 3

NeNe
n/n

Pasnennl u ux codcpiKaHue

1 cemectp

Jluneiinasi anredpa. Onpenenutenu 2-ro U 3-ro MOPsIIKa, UX CBOMCTBAa. MUHOp U aJl-
reOpandeckoe JOIMOJHEHHE 3JeMeHTa onpeaenutens. [lonsarue o6 ompenenutene N-ro
nopsiika. Pemenue cucrem NMHENHbIX ypaBHeHH MeTogoM Kpamepa. [lonsitue o marpu-
ne. CnoxxeHue, yMHOKEHHE MATpULl. YMHOXKEHHE MaTpUIl Ha YUCIO0. Y MHOXEHHE ABYX
matpull. OOpaTHast MaTpuna. MaTpuyHas 3alluch U MaTPUYHOE pEIlEHHE CUCTEM ypaB-
HeHuil. Meton ["aycca pereHus CUCTEM JIMHENHBIX YPaBHEHHU.

DJieMeHThl BeKTOPHOI auaredpbl. BektopHas anreOpa. [lonstue Bekropa. JluneiitHbie
omnepauuu HaJ BekropaMu. [loHATHE JIMHEMHON 3aBUCMMOCTH BEKTOPOB. JIMHENHAs 3aBU-
CUMOCTh BEKTOPOB Ha IUI0CKOCTU. bazuc Ha mnockoctu. IIpoekims Bekropa Ha ock. Cka-
JSIPHOE, BEKTOPHOE, CMEIIAaHHOE MPOM3BEICHUSI BEKTOPOB UM WX CBoicTBa. Hampasisito-
1I1Me KOCUHYChI BEKTOPOB. [ €OMETpHUYECKU CMBIC]I BEKTOPHOTO U CMEIIAHHOI'O IPOU3Be-
JICHU BEKTOPOB.

AHaJIMTHYECKAsA reoMeTpusi. AHAIUTUYECKAass F€OMETPUsl Ha IUIOCKOCTU. PaznuuHble
ypaBHEHUs NPSMOM JIMHUM. TOYKa NEPECEUEHUsl IBYX MPSMBIX, YTOJI MEXKIY IBYMs Ipsi-
MbIMU. KpuBBIE BTOpOTO MopsiiKa: OKpyKHOCTb, 3JUIMIIC, TUiepOoia, napabona. YpaBHe-
HUE IJIOCKOCTH, IIPOXOIAIIEH Yepe3 JaHHYI0 TOUKY MEPIECHIUKYJIIIPHO JAHHOMY BEKTOpY.
OO1ee ypaBHEHUE IUIOCKOCTH. Y paBHEHHUE TUIOCKOCTH B OTpe3Kax. PaccTosiHMe OT TOUKU
JI0 TUIOCKOCTH. YTOJ MEXIY IUIOCKOCTSMH. Y CIIOBHS NAapAJUIEIbHOCTH U NIEPIEHAUKYJIIAP-
HocTH miockocrel. Ilpsimas B mpocTpancTBe. KaHOHMYECKOE M MMapaMETPUUYECKUE ypaB-
HEHHUs IPSIMOM B MPOCTPAHCTBE. YTOJ MEXKIY NPSAMBIMA B IIPOCTPAHCTBE. Y CIIOBHS Ia-
PaJUIETILHOCTH U NEPIEHIUKYIAPHOCTH IPSAMON U IJIOCKOCTH. Touka IepecedeHus mpsi-
MOM ¥ TIOCKOCTH. [TOBEPXHOCTH 2-T0 TOPSAKA M UX KAHOHUYECKHUE YPABHEHHAM: DJLIUII-
COUJIBI, TUTIEPOOIION IbI, TApaOOIIOHIBI, IIFIIMHIPHI 2-T0 MOPSAKA; KOHYC 2-TO MOPSIKa.

Teopus npeneson. [Ipenen GyHKIUU IPH X —> +00, X — —00, X —> X ,0€CKOHEUHO OOJIBIINE
(GYHKIIUM U UX CBA3b ¢ 0ECKOHEUHO MajibIMU. OCHOBHBIE TEOPEMBI O IMpeeax.

PackpeiTHe HeonpenereHHOCTeN BUaa 0 , * . IlepBbIil 1 BTOPOI «3aMedaTesbHbIE» Ipee-
0 o

ne1. CpaBHEeHHE 0€CKOHEUHO Masbix (pyHKIuH. OqHOCTOPpOHHUE TIpeaesbl. hyHKImH. bec-

KOHEYHO Majble (YHKIIMU U UX CBOWCTBA. beCkOHEYHO Manble PYHKIHMU U OECKOHEYHO

Oonbire GYHKIUU U UX CBS3b C OECKOHEUHO MajbIMU. [lepBbIil 1 BTOpO# «3ameuaTenb-

Hble» npenensl. [lonsTue HenpepblBHOCTH (PyHKIMH. TOYkM pa3pbiBa, UX Kiaccupuka-
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Aunddepennuanbuoe ncunciaenne PpyHkuni oaHoil mepemenHoi. [IpousBoaHbIE OC-
HOBHBIX 3JeMeHTapHbIX (yHKImA. IlpousBognas crnoxxHoW ¢yHkuuu. IIpomsBonnas
byHKIMH, 3aaHHON TapameTpudecku. Juddepennuan GyHKINUNA, €ro TeOMETPUUECKUMA
CMBICTT M UCHOJB30BaHUE ISl MPUOIMKEHHBIX BhrauciaeHuil. [Ipasuio Jlonurans u ero
UCIIOJIb30BaHUE ISl PacKpbITUSl HeompeseleHHocTel. McenenoBanue QyHKIMHU C TOMO-
b0 [IPOU3BOJHON: HAXOKIEHUE €€ SIKCTPEMYMOB, HAUOOJIBIIIETO U HAUMEHBIIETO 3HaYe-
HUI Ha 33/1aHHOM OTpe3Ke. ACUMNTOTHI rpaduka pyHkun. O0Imas cxema UCClIeI0BaHMUs
GbyHKIMH 1 TIOCTpOoeHus e€ rpaduka.

2 ceMecCTp

@OyHKINU HECKOJbKHX IepeMeHHbIX. 3a/laud Ha HaXO0XJEHUE M MOCTpOoeHue 001acTh
onpenenenust Gpynkiun aByx nepeMeHHbIX(D/IT). Ilpenen u HenmpepbIBHOCTH (QYHKIUH
JIByX IIEPEMEHHBIX.

3amaun Ha HaXOXKACHUE YACTHBIX MPOM3BOIHBIX |-TO MOpsaKa, CIOKHOW (QyHKIHMH. 3ama-
YY Ha BbIYUCIICHHE NPUOIMKEHHBIX 3HAYEHUH 3aJaHHBIX BBIPAKEHUH C UCIIOJIb30BaHUEM
nosHoTo muddepernuana O/ Pemenne 3anauy Ha uccnenoanue OJII1 Ha SKCTpEeMyM,
U HaxOXJ/IeHUe HauOOoJIbIIEro U HauMeHbIlero 3HaueHui. Haxoxaenue npousBoaHOi 1o
3aJIaHHOMY HampaBjieHulo. PemeHue 3amad Ha MCHOJIB30BAaHUE METOA HAWMEHBIIMX
KBaJJpaToOB Uil 00pabOTKU SKCIEPUMEHTAIBHBIX IaHHBIX.

HNuTterpanbHoe ucumnciaenne. OCHOBHbIE METOJbl MHTEIPUPOBAHUSA: HEMOCPEICTBEHHOE
WHTETPUPOBAaHKNE, METO/ IMOJBEACHUS T0J 3HAaK MuddepeHuana, METo 3aMEHBI Iepe-
MEHHOH, METOJl MHTerpupoBaHusi no yactsaM. KommekcHele uucna. Anredpandeckas
¢dbopMa 3anucu KOMILIEKCHOT0 yucia. Moayns u aprymeHT. JlefcTBUs Hajl KOMILJIEKCHBI-
MU 4yuciaMu. TpuroHomeTrpuyeckas M IOKazaTelbHass (OPMBI 3alUCH KOMIUIEKCHOT'O
yucna. @opmyna Myaspa-Jlamtaca. MHorowiensl. Pa3nokeHue MHOrO4YJIeHa Ha JIMHEHU-
Hble M KBaJpaTHble MHOXHTENHU. IHTEerpupoBaHue panuoHaidbHBIX ApoOeil. Tumsl mpo-
cTeimux apobeil u ux nHTerpupoBanue. HTErpupoBaHne palmoHaIbHBIX poOeit MeTo-
JIOM pa3JIoKEeHUs Ha mpocTeiiue apodu. MHTerpupoBanue npocTelimx upparoHaib-
HbIX (yHKIMA. MHTErpupoBaHue TPUTOHOMETPUYECKUX (YHKLUH, yHUBEpCaJIbHAs TpU-
TOHOMETpPUYECKAsl IOACTAHOBKA. BBIYMCIIEHHE ONpPENeNEHHOr0 MHTErpana ¢ IMOMOIIBIO
¢dopmynsl Hetotona-JleitOHuna. 3amMeHa nepeMeHHoM B onpenienéHHoM uHTerpane. Mure-
TPUPOBAHHUE IO YaCTSAM I ONpEAEeIEHHOro mHrerpana. [IpunoxkeHus onpenenéHHOro
MHTETrpaja: BEIYUCIEHHUE TUIOIAAEH TIIOCKUX (UTYyp, JUIMHBI TyTH KPUBOM, 00BEMOB Tell.
HecoOcTBeHHble nHTErpanbl. Beluucienne MHTErpajsioB ¢ OECKOHEUHBIMHM TPaHHULIAMU U
MHTETPAJIOB OT PA3PhIBHBIX (PYHKIIHIA.

JudpdepennnaibHbie YPaBHEHHs. Y PABHEHUS C Pa3JEIAIOIUMUCS IEPEMEHHBIMU, OJ1-
HOPOJIHbIE U JIMHEIHbIE ypaBHEHUs 1-ro mopsnka. AuddepeHunanbible ypaBHEHUs 2-TO
nopsaka. Ilpocreiine ypaBHEHMs, AOIyCKAarolue IIOHMKEHUE MOpsAaka. JInHelHsble
muddepeHIManbHble YpaBHEHUs 2-T0 mopsiaka. JIuHeiiHble 0HOPOAHbIE U HEOAHOPOI-
Hble ypaBHeHus. JIuneitnble nupdepeHnnanbuble ypaBHEHUS ¢ TOCTOSIHHBIMU KO3 QHIIN-
eHTamu. PerieHre oJHOPOIHBIX U HEOAHOPOIHBIX MU (depeHIIMaTbHBIX YPaBHEHHH ¢ Mo-
CTOSIHHBIMU K03((pUIIMEeHTaMu C TPaBOi YacThIO CIIEUATBHOTO BUJ]

3 cemecTp

Psanbl. Yucnosele paapl. CxoauMocTh U cyMMa psifa. OCHOBHBIE CBOWCTBA CXOIAIIMXCS
psaaoB. HeoOxoaumoe ycioBHe CXOIMMOCTH 3HAKOIOJIOKUTEIBHOTO psijia. TeopeMsl
cpaBuenus. [Ipusnaku anamGepa, Kommu. 3nakouepenyrommecs psabl. [lpusznak Jleit0-
Huna. [lonarue o pynkuuonansHoM psae. CreneHnsle psaasl. HTEpBan u paguyc cxonu-
moctH. Juddepenmpoanre u uHTErpupoBanue psaaoB. opmynsl Makiopena u Teiino-
pa. Paznoskenne GyHKIUN B PSIBI.
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JIBOIHOI MHTErpaJ, ero CBOMCTBA U BHIYMCIICHUE CBEJICHUEM K MTOBTOpHOMY. [loHATHE O
TPOMHOM HWHTErpaje. 3aMeHa MEepPEeMEHHBIX B KpaTHbIX HHTerpaiax. KpuBoJmHeiiHble
UHTETpalibl, UX CBoOMcTBa U BbhluucieHue. [loBepxHOcTHBIEe MHTerpajbl. [IpunoxeHus
KpaTHbIX, KpHBOHHHCﬁHbIX N MMOBCPXHOCTHBIX MHTCTPAJIOB.

11

OcHOBBI TeOpUHU BePOSATHOCTEH W MaTeMaTH4eckol craTtucTHKU. OOmme mpaBuia
KOMOMHATOPUKH: IIPABUIIO CYMMBI, IIPABUIIO MPOU3BEAeHUs. Pa3Melienus, nepecTaHoBKH,
coyeranusi. Ciyyaiinble COOBITHS U omnepanuu Haj HuMH. HecoBmectHbie coObiTus. [lon-
Hasl TPYIIa MOMapHO HECOBMECTHBIX coObITHH. Kilaccmueckoe ompeneneHue BepOsSiTHO-
ctu. CBOMCTBa KJIACCMYECKOM BEPOSITHOCTH. Y CIIOBHAs BEpOSTHOCTh. Dopmyiia monHOU
BeposaTHocTH. Dopmyna balieca. [loBropHble ucnbiTaHus. buHoMuanbHOE pacrnpenene-
nue. @opmyna bepnymnmu. HauBeposiTHeliliee 3HAYCHHE YHCIA TOSBICHHS COOBITHS.
JloxanbHas Teopema MyaBpa - Jlamaca. Pacnpenenenue Ilyaccona. IlonmnHomuansHOe
pactipenenenue. CiyuaiiHas BenuunHa. OyHkius pacnpeneneHus. CBoiicTBa (yHKIHMA
pacnpezneneHusi. J{uckpeTHsle U HeNpepbIBHBIE clydyaiiHble BeiauuuHbl. [ImoTHOCTH pac-
npeneneHus, €€ cpoiictBa. HopManbHbIil 3ak0H pacnpenenenus. HesaBucumsie ciryyaii-
HbI€ BENUYHMHBI. UHUCIIOBBIE XapaKTEPUCTUKH CIy4YalHBIX BeIMYMH. Maremartudyeckoe
oxunanue, e€ cpoiictea. KoappunueHT koppemsamuu, ero cBoiictBa. OCHOBHbBIC TIOHSATHS
MaTeMaTHUYeCKON CTATUCTHKHU: BHIOOPOUHAS COBOKYMHOCTh, F€HEepaibHasi COBOKYITHOCTD,
NOBTOpHAsi BHIOOpKA, OECHOBTOpHAsi BHIOOPKA, OTHOCHTENBHBIM ITOKa3aTeNb BBHIOOPKH.
Ommbka penpe3eHTaTUBHOCTU. ['eHepanbHas cpelHsis, BHIOOpOUHasi cpeaHsis. Y CTOWYH-
BOCTbH BBEIOOPOUHBIX CpeHUX. JJoBepUTEIbHBIE HHTEPBAJIBI ISl OLICHKH MaTEMAaTHYECKOTO
OXXUJaHUSI HOpMaibHOTO pacmpezeneHus. OleHKa BeposSTHOCTH (OMHOMMAIBLHOTO pac-
IpEJIENeHNs]) 110 OTHOCUTEIbHOW yacToTe. CTaTUCTHUYECKOE PpacIpe/ielieHHE BBIOOPKH.
[ToIMroH 4acToT, FTUCTOrpaMMa 4acToT.

5.3. JIaGopaTopHbIe 3aHATHS HE Pe1yCMOTPEeHbI
5.4. IlpakTHYyecKue 3aHATHS

NeNe
n/n

Coaepsxanue pasaena

1 cemectp

JInneitnasn aaredpa. Beruncienue onpenenurencil. Pemenne cucreM JNMHEHHBIX ypaBs-
HeHuil merogom Kpamepa. CrnoxeHue n ymHokeHue marpull. Haxoxxnenue oOpaTHOI
MaTpulbl. Permenne cucrteM ypaBHEHUI MaTPUYHBIM METOJIOM M METOJI0M [ 'aycca.

DJleMeHThI BEKTOPHOI anredpsbl. Pemienne 3a1ay Ha HaX0X/I€HUE KOOPIMHATHON (op-
MBI 3aIlMCU BEKTOPA, €r0 JJIMHBI, ONIPEAEIECHUS UX B3aUMHOTO PACIIOJIOKEHHS BEKTOPOB Ha
IUIOCKOCTH WU B TMPOCTPAHCTBE. BblUMCIEHHE CKalIpHOTO IPOU3BENEHUS BEKTOPOB,
HaXO0XJIEHNE YCIOBHS UX MEPNEHIUKYISIPHOCTH. CKaIsIpHOE MPOU3BEACHHUE IBYX BEKTO-
POB, yClIOBUE MEPHNEHANKYIISIPHOCTH BEKTOPOB. BekTopHOE M CMelIaHHOE MPOU3BEIECHUS
BEKTOPOB M MX I'€OMETPUUECKUI cMbICH. [IpuiiojkeHrne BEKTOPHOTO M CMEUIaHHOIO Ipo-
W3BEJICHUI BEKTOPOB JJIsl pEIICHUsI TEOMETPUUECKUX 3a7a4

AHaquTHYecKasd reoMeTpusi. AHaIUTHYECKAs T€OMETpPUS Ha IUIOCKOCTH. Pasnnunble
ypaBHEHHUd npsimoi uHUU. [lepexos oT ogHOro Buaa Gopmysisl IpsIMON K APYroMy BHU-
ny. Touka nepecedeHust IByX MpPSIMBIX, YTOJI MEXAY ABYMs NMpsMbIMU. KpuBble BTOpOro
MOpsAZIKA: OKPYXHOCTb, 3JUIMIIC, TuUrepOona, mapadona. Buabl ypaBHEHHMI MIoCKOCTH:
YPaBHEHHE IIJIOCKOCTHU, MPOXOJAIIEH Yepe3 JaHHYI0 TOYKY NEPIEHAUKYJISIPHO JTaHHOMY
BEKTOpY; 0o0Illee ypaBHEHHUE IJIOCKOCTH; YpaBHEHHE IUIOCKOCTH B OTpe3Kax. 3ajaud Ha
MIOCTPOEHHUE TNIOCKOCTH, BBIYMCIEHUE PACCTOSIHUS OT JaHHOW TOYKHU JI0 IJIOCKOCTH, yria
MEXly TUIOCKOCTSIMH. YCJIOBUS MapajIeIbHOCTH U MEPHEeHIUKYISIPHOCTH IJIOCKOCTEH.
[Tpsimast B mpoctpancTBe. KaHOHMUECKOE U NTapaMeTPUUECKHE YPaBHEHUS MIPSIMOW B IIPO-
CTpaHCTBE. YTOJ MEXIYy HPSMBIMU B MPOCTPAHCTBE. Y CIOBUS MAPAICIBHOCTH U Tep-
MEHIUKYJISIPHOCTH IIPSIMOM U IJIOCKOCTH. Touka nepecedeHus npsmMou U mi1ockocTu. I1o-
BEPXHOCTH 2-TO MOPAJKAa M UX KaHOHWYECKHE YPAaBHEHMSIM: SJUTUIICOU/bI, TMIIEepO0Ion-
b1, TTapaOOIONIbI, TTUIHHIPKI 2-TO TOPAJIKA; KOHYC 2-TO MOPsIKa.




Teopust mpeneos. [Ipenen Gpynkuuu. beckonewHo malble pyHKIIMH U UX CBOMCTBA.
Beckoneuno 6onpine GyHKINN U UX CBSA3b C OECKOHEYHO MajbIMU. PackpsiTHe Heorpe-

N 0 o . .
JCJIICHHOCTCHU BU A O y . 3a11aq1/1 Ha paCKpBITI/Ie BCECX 7 HeOHpeI[eJ'IeHHOCTCI/I. PCH_ICHI/IC
o0

3a/1a4 Ha HAXOJKAECHHUE MPEIEIOB C IOMOIIBIO IEPBOTO ¥ BTOPOTO «3aMeUaTeIbHBIX)»
npezenoB. CpaBHeHne OecKOHEYHO MalbiX (pyHKIMi. [ToHsTHE HEMPEePBHIBHOCTH PYyHK-
nuu. OHOCcTOpOHHME Tpeesnbl. CBOMCTBA PYHKIMN, HEMPEPHIBHBIX HA CETMEHTE: OTpa-
HUYCHHOCTb, CYIICCTBOBAHUC HanOOJIBIIETO X HAMMEHBIIIETO 3Ha‘-IeHI/II71, MMPOMECIKYTOYHBIC
3HaueHHs. TOUKHM pa3phiBa, HX KJIACCU(UKAIHSL.

JudpdepenunaibHoe HCHUCIeHHe (PYHKIUH OAHOM mepeMeHHOM. [IpousBogHbie oc-
HOBHBIX 3JeMeHTapHbIX (yHKiui. [IponsBognas cinoxxHoit QyHkuuu. duddepenunan
(GyHKINH, €ro TeOMETPUYECKU CMBICT U UCTIOJIB30BAHUE I MPUOIMKEHHBIX BBIYHCIIE-
Hull. IIpaswio JlonuTans U €ro MCHOJIb30BaHUE Ul PACKPBITHS HEOIPENEICHHOCTEH.
HccnenoBanue (QyHKIMH € IOMOIIBIO IIPOM3BOJHOM: HAXOXJICHHE €€ IKCTPEMYMOB,
HauOOJIBIIEr0 M HAaUMEHBUIET0 3HAYEHUIH Ha 3aJaHHOM OTpe3Ke. ACHUMITOTHI rpaduka
¢yHkuuu. 3aaun Ha uccienoBaHue QYHKIMU U TOCTpoeHue e€ rpaduka.

2 cemecTp

DYHKIHUU HECKOJBKUX MepeMeHHbIX. 3a7aui Ha HAXO0XJICHUE U MOCTPOCHUE O0JaCTH
onpeznenenus: Gpynkuuu nByx nepemeHHbIX(DII). [Ipenen u HenmpepbIBHOCTH (PYHKIMH
JIBYX TEPEMEHHBIX. 3a/la4yi Ha HAXO0KJIEHUE YACTHBIX MPOU3BOIHBIX |-TO MOpsIKa, CIOXK-
HOM QyHKIMH. 3a/1a4u HA BBIYUCIICHUE MTPUOIMKEHHBIX 3HAUCHUHN 3a/IaHHBIX BBIPAKCHUIA
¢ mcroyb3oBanueM monHoro auddepennuana OJII1. Pemrenne 3amad Ha UCCIICIOBAHHE
OJIIT Ha sKcTpeMyM, U HaXOXKJICHHWE HAUOOJBIIEr0 U HauMEHbIIero 3HadyeHuit. Haxox-
JICHHE TTPOU3BOJIHOW MO 3aJaHHOMY HampaBieHUI0. PelleHue 3aga4 Ha HUCIOJIb30BAHUE
METO0/1a HAUMEHBIIINX KBAAPATOB I 00paOOTKH IKCIIEPUMEHTATIBHBIX JaHHBIX.

HNurterpanbHoe ucuuciaeHue. OCHOBHBIE METO/IbI MHTETPUPOBAHUS: HETIOCPEICTBEHHOE
UHTETPUPOBaHUE, METOJ MOABEICHHs O] 3HaK AuddepeHnnana, MeTo] 3aMeHbl mepe-
MEHHOM, METOJ MHTEerpupoBaHus mo yactsaM. KomiiekcHele uucna. Anredpamdeckas
¢dopma 3anucu KOMIUIEKCHOTO uncia. Moayib U apryMeHT. JlefcTBHs HaJl KOMIUIEKCHBI-
MU yuciaamMu. TpuUroHomeTpuueckas M IoOKas3aTeiabHas (OpMbI 3alUCU KOMIUIEKCHOTO
gucia. Gopmyna Myaspa-Jlamiaca. MHorounensl. PasinokeHrue MHOTOWIEHA HA JIMHEH-
Hbl€ U KBaJpaTHblE MHOXUTENU. VIHTerpupoBaHue palvoOHaJIbHBIX ApoOei. Tumsl mpo-
cTeimmx apoOeit 1 ux uHTerpupoBanue. HTerpupoBanue pauuoHaibHbIX ApoOeit MeTo-
JIOM pa3JIoKeHUs Ha mpocreiiue apoOdu. MHTerpupoBanue npocTenimx uppanroHalib-
HbIX (yHKUMHA. VHTerpupoBaHUe TPUTOHOMETPUYECKUX (YHKIMH, YHUBEpCalIbHAs TPH-
TOHOMETPUYECKAsT MOACTAaHOBKA. BhruncieHue onpenenéHHOro MHTErpajga ¢ MOMOIIBIO
¢dopmynsl HetoToHa-JleitOHuIa. 3aMeHa nepeMeHHOW B omnpenenéHHoOM MHTerpane. MH-
TErPUPOBAHUE I10 YACTSAM ULl ONIPEAEIIEHHOrO uHTerpana. [Ipunoxenus onpenenéHHoro
MHTErpaja: BHIYUCICHUE IIIOMAeH TIIOCKUX (HUTYp, JUIMHBI 1yTH KPUBOU, 00BEMOB Tell.
HecoOcTBenHble HTErpasbl. Beiuncienne UHTErpaioB ¢ OECKOHEYHBIMU T'paHUIIAMH U
MHTETPAJIOB OT PA3PbIBHBIX (QYHKITHIA.

JudpdepeHunaibHbie YPABHEHUS. Y PABHEHUS C Pa3JEAIOIMMHUCS [TIEPEMEHHBIMH, O~
HOPOJHBIE U JIMHEHHbIe ypaBHeHus 1-ro nopsaka. JAuddepeHunanbupie ypaBHEHUS 2-T0
nopsiaka. IIpocreiiime ypaBHEHUs, TONMYyCKAlOIME MOHMKEHUE mnopsanka. JIuHelHbie
muddepeHIMaIbHbe ypaBHEHU 2-TO nopsaka. JInHelHble 0THOPOJIHBIE U HEOJAHOPO/I-
Hble ypaBHeHUs. JIuHelinble auddepeHnnaibible YpaBHEHNUS C MOCTOSHHBIMU KO3 du-
ueHTaMu. PerieHne oJHOPOAHBIX M HEOJHOPOJIHBIX JU(QPepeHIINaIbHbIX YPaBHEHUN C
NOCTOSIHHBIMU K09()(DUITMEHTAaMH C IIPpaBoil YacThIO CICHHATIFHOTO BH/A.

3 cemecTp




Psaabl. Yucnossie psabl. CXoauMocTh U cymMa psia. OCHOBHBIE CBOMCTBA CXOSIIUXCS
psnoB. HeoOxomumoe yclaoBHE CXOIUMOCTH 3HAKOMOJOXKHUTEIBHOTO psina. Teopemsl
cpaBuenus. [Ipusnaku Jlanambepa, Komm. 3nakouepenyrommuecs psaasl. [Ipu3nak Jleio-
auna. [lonsarue o ¢pynkuonansHoM psine. CreneHnsie psabl. MHTEpBan u paanyc cxo-
nuMocTH. Pasznokenne Gynkiui B psa Teisiopa u B psia MakiopeHa

10

Kparnble, KpuBoJIMHeliHbIe U MIOBEPXHOCTHBIE HHTerpaJbl. [[BOWHON HMHTErpall, ero
CBOMCTBA. I3MeHeHNE NOpsAIKa HUHTErPUPOBaHUs. BeIuKciieHre IBOMHOIO MHTErpasia
CBEJICHHEM K IOBTOPHOMY. TpOHHOI MHTErpans u €ro BbhIYKMCICHHE. 3aMEHa NTEPEMEHHBIX

B KpaTHBIX HHTErpasiax. KpuBoiIMHEHbIE HHTErPAIbI U UX BblYKCIeHUE. [I0BEpXHOCTHEIE
MHTETpaJIbl U UX BelUUCIeHUE. [Ipuiiokennst KpaTHbIX, KPUBOJIMHEHHBIX U IIOBEPXHOCT-
HBIX UHTErPAJIOB.

11

OCHOBBI TeOpHM BepOSITHOCTEH M MaTeMaTH4ecKoil craTtucTuku. OOmue mpaBuia
KOMOMHATOPUKH: MPaBUWIIO CYMMBI, NIPAaBUJIO Npou3BeaeHUs. Pa3melenus, nepecraHoB-
KH, coyetanus. CiydaiiHble COOBITHS M Olepaluu HaJ HUMHU. HecoBMecTHbIE COOBITHSL.
[TosHas rpymnmna nonapHo HECOBMECTHbIX coObITUM. Kitaccuueckoe ornpeneneHue BeposT-
HocTH. CBOMCTBA KJIACCUYECKOW BEPOSATHOCTH. Y CIIOBHAs BEpOSTHOCTh. Dopmyna moii-
HOH BeposATHocTU. @opMmyina baiteca. IloBropHble HcnblTaHud. buHOMMaBHOE pacnpe-
nenenue. @opmyna bepnymu. HauseposiTHeliliee 3HaueHne yucia MOSBICHUS COOBITHS.
JloxanbHas Teopema MyaBpa - Jlannaca. Pacnpenenenue Ilyaccona. IlonmHoMuanbHOE
pactipenenenue. CiyuvaiiHas BennuuHa. OyHkius pacnpenenenusi. CoiicTBa (QyHKIUU
pactpeneneHus. JIMCKpETHbIE W HENPEPBIBHBIE CIy4YalHbIE BEJIWYMHBL. [IIOTHOCTH
pacnpenenenus, €€ cporcTa. HopManbHbll 3ak0H pacnpeznenenus. HezaBucumsle ciny-
YaliHble BEIMYHUHBI. YHCIOBBIE XapaKTEPUCTUKU CIyYalHBIX BEIMYMH. Maremarndeckoe
oxxunanue, e€ cpoiictBa. Koadduumenr koppemnsiunu, ero cBoiicrsa. OCHOBHbIE MOHATUS
MaTeMaTHYECKOW CTATHCTHUKHU: BBIOOPOYHAST COBOKYITHOCTH, T€HEpaIbHasi COBOKYITHOCTb,
IOBTOpHAs BBIOOpKa, OECIIOBTOpHAs BbIOOPKA, OTHOCUTEIbHBIN I10Ka3aTellb BBIOOPKU.
OmmOka penpe3eHTaTUBHOCTH. [ eHepanbHas cpeqHss, BbIOOpoUHas cpeaHss. Y cToiuun-
BOCTb BBIOOPOYHBIX CpeAHUX. JlOBEpUTEIbHBIE UHTEPBAJIBI ISl OLIEHKH MaTeMaTH4eCcKo-
ro OXUJaHWs HOpMajbHOro pacnpeaeneHus. OleHKa BEpOATHOCTH (OMHOMHAIBHOIO
pacripesiesieHus1) 0 OTHOCUTENbHON yacToTe. CTaTUCTUYECKOE paclipeieieHue BhIOOPKH.
[Tonuron wacTort, rucrorpamMmma 4acToT.

6. CamocrosiTejbHAsA pad0oTa CTY/ICHTOB MO AUCHUILINHE

IlepBblii cemecTp

BOl'lpOCBI AJIA CAMOCTOATEC/IBHOI0 U3YUCHHU ST

JInHelHbIe MPOCTPAHCTBA U ONIEPATOPBLI.

1.

2.

©ooN O~

JInneiiHnble mpocTpaHcTBA. JIMHEWHAs 3aBUCUMOCTb U HE3aBUCHUMOCTb CHCTEMBI BEKTOPOB.
Pa3zmepHOCTh 1 0a3uC TMHEWHOTO MPOCTPAHCTBA.

[IpeoOpa3oBanue KOOpAMHAT MPH Mepexoie K HoBoMy Oa3ucy. JInHeitHble onepaTopsl U Jei-
cTBUS Haja HUMU. CBs3b MEX1y MaTpUIIaMH JIMHEHHOTO ONepaTopa B pa3InYHbIX Oa3zucax.
CoOcTBeHHbIE 3HaYeHUSI M COOCTBEHHbBIE BEKTOPHI JIMHEHHOTO oreparopa. XapakTepucTuie-
CKHMI MHOTOUJIEH.

KBagpaTnunsbie popMmbl.

bununeiinsie u kBagpaTuuHble GOopMbl. MaTpulla KBaAPaTUYHON (POPMBI.

[TpuBeneHue kBaApaTUYHON POPMBI K KAHOHUYECKOMY BULY.

DopMyIMpPOBKA 3aKOHA NHEPLUH.

Kpurepuii CunbBecTpa NOJ0KHUTEIBHON ONpeeIeHHOCTH KBaAPATHUHON (OPMBI

[Tpou3BoHas PyHKIIMH IO HAPABJIECHUIO U €€ TeOMETPHUUECKUI CMBICI.

. I'pagueHT QyHKINU U ero reOMeTPpUYECKU CMBICIT.

10 O06paboTKa HIKCIIEPUMEHTAIBHBIX JAHHBIX METO10M HAUMEHBIINX KBAIPaTOB.



Oo0pa3sen 3aganus 1J151 CAMOCTOATEIbHON PadoThI

1. Pemmts cucremy ypasHeHuii a) merogoM JKopmana-I'aycca; 6) METOI0M MOIM(UIMPOBAH-
HBIX JKOPAAHOBBIX UCKIIOYeHUH. HaliTi Bce Oa3ucHbIC pelIeHUs] CHCTEMBI.

2X1 + 2X2 - X3 :1,
X;—3X 5+ X 4=0.
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- = = R3u pasnoxuth BekTOp -
2. Tloka3aTh, 9TO BEKTOPHI al, a, 33 o0Opa3yrT 0asuc B a, 10

3TOMY Ga3uCy: T1:(2;1;3), ;‘_2 =(-4;-2;-1), ;‘; =(3;4;5), ;: =(1;3;2).

3. Jlana MaTpuna A 1MHEHHOTO OnepaTopa B R2.

1) TlocTpouTh MaTpUYHBIH ONIEPATOP, 3aJaHHBI MaTPUICH A.
2) Haiitu coOcTBeHHbBIC 3HAYCHHS M COOCTBEHHBIC BEKTOPBI JIMHEIHOTO oreparopa (MaTpu-
IIBI).

3) IpuBectu KBampaTHuHyio (BOpMY, 3aHaHHYI0 MaTpuueii A B R?, kK KaHOHHYeCKOMY BH-

Ay, a TaKKe OpTOHOpMI/IpOBaHHHﬁ 6aSI/IC, B KOTOPOM OHA UMCCT 3TOT BU.

4) BbIACHHUTD, ABJISIETCS JIU KBaApaTu4Has (opMa 3HAKOOIIPEACIEHHOM.
(2 -1 o)

A=|-1 2 -1|
Lo -1 1)

Bropoii cemecTp
Bonpochl 1J1s1 camocTosATEILHOMH padoThI

1.Meton Jlarpanxa perieHust TMHEHHOTO HEOTHOPOJIHOTO YPaBHEHUSI.
2.Cuctembl 1udpepeHInanbHbIX YPaBHEHHIH.

O0pasen 3aaHus VI CAMOCTOATEIbLHOH padoThI
Pemnts ypaBHeHus:

y
1) y+3y=eX ;2) y+—=XY"
X

3) y'cos? x + y =tgx; mpu ycaosuu  Y(0) =0.

dx
=X+,
2.Pemmthb cucteMy ypaBHEHHIL: 1). l g)t/ x(O) =2, y(O) =0.:
—=X-Y.
{dt y
jdx X
af A, A !
3). Pemnts cucremy ypasrenuit ' dy 2X —ly 3y
=
|dt 2x+3y

npu Havanshbix yenosusx: X(0) =1, y(0) = 2.

{ g;((l 4). PemuTh CUCTEMY YpaBHEHUN dt
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= 3X; — 2Xy,

dt

2%, — Xy.
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Tpernii cemecTp

Bomnpocel 111 camocTosiTe IbHON padoThI
1. ToBeputenbHasi BEpOSITHOCTh. Haxoxk/ieHne JoBepUTEeIbHBIX HHTEPBAJIOB AJISl OLICHKHM MaTeMaTH-
YCCKOr'o OXKUAaHUA HOPpMAJIbHOT'O PaClIpCACICHUA. OLIGHKa HUCTUHHOI'O 3HAUYCHUA I/I3MepHeMOI>'I BEIN-
YHHBIL.

2. IlpoBepka cratuctuyeckux runotes. [Ipunnun npakruyeckoit yBepennoctu. HyneBas 1 KOHKy-
pupyromas runores3sl. Kpurepuil npoBepKH HYJIEBOM THIIOTE3bI.

3. HOBepI/ITeHBHHe MHTEPBAJIbI IJ1s1 OLICHKH MAaTEMAaTHYCCKOM OXKMAAaHHUH a IIPU U3BECTHOM O .
4, I/IHTepBaJIBHBIe OLICHKH IIPpHU HEU3BCCTHOM CPCIHCKBAAPATHICCKOM OTKIIOHCHHU C .

Oo0pa3en 3agaHus 1JI CAMOCTOATEIbHOI PadoThI

1. ITo nanHBIM 7 U3MEpPEHUI HEKOTOPOI BEIIMYUHBI HAICHBI CPEAHSIS Pe3yIbTaTOB U3MEPEHHUIA,

paBHas 30 u BeIOOpOUHas Aucnepcus, paBHas 36. Hailimute rpaHuiibl, B KOTOPBIX ¢ HAJIEKHOCTHIO
0,99 3aki04eHO UCTUHHOE 3HAUYCHUE U3MEPSIeMON BETMUMHBI.

2. o Be1OOpKE 00bemMa N=30 HaiiieH CpeTHUIN BEC U3ICITHIA X, =130z u3/1e/1uil, H3rOTOBIICH-

HBIX Ha TIEPBOM CTaHKE; 10 BeIOOpKEe 00beMa M=40 HaiineH cpeanuii Bec m3nenuid Y, =125. U3AC-
TV, M3TOTOBJICHHBIX HAa BTOPOM CTaHKe. VI3BeCTHBI reHepaIbHbIE AUCTIEPCUU

G2 =602, Gy2 =8022 . TpeGyercs Ha yposHe 3HaunMocTH 0,01 IPOBEPUTE HyJIEBYIO THIIOTE3Y

Ho : X, =Y, UPOTHB KOHKYPUPYIOIICH I'MIIOTE3bl H X . >Y,.. [Ipeanonaraercs, 4To reHepanbHbIe

COBOKYITHOCTH PACIIpCACIICHBI HOPMAJIbHO, a BBI60pKI/I HC3aBUCHUMBEI.
3. Haiitu ,[[OBepI/ITCJ'ILHHﬁ MHTEpPBAJl IJIs1 OLICHKHA MaTEMaTUYCCKOIr0 O KHUIAaHUs a HOPMAJIbHOI'O

pacrpenenenus ¢ Haa&xHocTho ¥ = 0,95, 3Hast BBIOOPOYHYIO CpeHIO X = 67,4, 006EM BBIOOPKH
(aucno Habmonenuii) N=144 u cpenHee KBaAPaTUIECKOE OTKIOHEHUE G =4,

4. KonnuecTBeHHBIH Mpu3HaK X reHepaabHOW COBOKYITHOCTH pacnpeaenéH HopMainbHo. [1o BbI-
6opke 00béMa N=36 HaiiaeHs! BeIOOpouHas cpeauss X =20 u s = 0,8.Haiitu noBepuTenbHbIN HUH-
TepBaJ I HEM3BECTHOI'O MaTEMAaTHYECKOTr0 OXHIaHUs a ¢ Haa&xHOCThIo 0,95.

Jlureparypa a4
CaMOCTOSITeILHOI Pa00ThI CTY/IEHTOB

1. [Hamaesa JI. II., Maramesa X. I1. JIuneiinas anreOpa. YueOHOe mocoOue mo u3yueHuro pas-
nena - I'po3usiit, UL ITHTY, 2013.

2. Caumpnos B. A.Kpatkwuii kypc Beictieid maremaTuku. T.1,T.2. — I'posusiid, UL TTHH, 2016.

3. TawaeB A.M. Jluddepennmanbaoe ucuncieHue GyHKIUU OJHON nepeMeHHoi. COOpHUK 3a
nmanuit. —  ['posnsiid, UL TTHH, 2010.

4. TauaeB A.M. UnTerpanbHoe ucuncieHne GyHKIMNA o JHON niepeMeHHoi. COOpHUK 3aJaHHi. —

['po3nsrii, UITTL] I'THU, 2010.

5. MaromaeBa M.A. Ilpaktukym 1o Beicieit Mmatemaruke.d.1,2,3,- ['posnsrit, [THTY, 2019.
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7. OueHoO4YHbIE CpeCTBA
7.1. Bonpochl K py0eKHBIM aTTeCTALUIM

NEPBbIi CEMECTP
Bomnpocekl k nepBoii py0eskHOH aTTecTanuu

JluneiiHas ajaredpa, 3J1eMeHTbI BEKTOPHOI ajre0pbl, aHATUTHYECKASI TeOMeTPus
Brruuciienue omnpenenureneit

Pelienue cucrem TUHENHBIX ypaBHEHUN MeTo10M Kpamepa.

Merop I'aycca penieHust CUCTEM JIMHEWHBIX YPaBHEHUI

MaTpu4HbIl C1IOCO0 PEIIeHUsI CHCTEM JTMHEHHBIX YpaBHEHUN

[Ipumepsl Ha BBIYHUCIIEHUE CKAJIIPHOTO TPOU3BEICHUS BEKTOPOB

YcroBus napamieabHOCTH U YCIOBUE NEPIEHANKYISIPHOCTH IBYX BEKTOPOB

[Ipumepsl B HaxOoX/IeHUE JJIMHA BEKTOPA, BEKTOPHOTO U CMEIIAHHOTO MPOU3BEICHUS
BEKTOPOB, UX MPHUIIOKEHHUS I PEIICHUS TEOMETPUUYECKUX 3a/1a4.

3aauy Ha HAXOXJACHUE YpaBHEHUS MPSAMOM JIMHUU OINPEAEICHUS UX B3aUMHOIO PacIoio-
JKEHUS Ha MJIOCKOCTH M B IPOCTPAHCTBE U UX MOCTPOSHUSI.

[Tepexox ot ogHON (GOPMBI ypaBHEHUS NMPSAMOH K IPYTroi popme.

3amaun Ha HaXOXJIEHWE KAHOHUYECKUX YPaBHEHHH KPUBBIX BTOPOrO MOPSAKAa M UX IO-
CTPOCHHUSI: OKPYKHOCTH, SJUTHIICA, TUTIEPOOITBI, TapadOIIbI.

Pasznuynble ypaBHEHUS IUIOCKOCTH, 33/1a4U HA B3aUMHOE PACOIOKEHUE ABYX MIIOCKOCTEH,
MJIOCKOCTH | MPSMOUW JTMHUHU B IPOCTPAHCTBE.

IIpenen u HenpepbIBHOCTH PyHKUIMH

[Tpenen GyHKUIUU OPU X —> +00, X —>—00, X —> X0 -

beckoneuno mainbie QyHKINU.

OcHOBHBIE TEOpEMBI 0 TIpenenax. Pemenue 3amay Ha pacKphITHE HEOTPEEIEHHOCTEH  BH-
Aa 0 ) ”
0 o

Hcnonb3oBaHWe MEpBOro U BTOPOrO 3aMeyaTeIbHbIX MPEIEIOB HA PACKPBITHE HEOIpee-
JIEHHOCTEMN.

[IpaBuno JlonuTasns u €ro UCMONb30BAHUE ISl PACKPBITHS HEONPEAEIEHHOCTEN

MeTo 1 HAaUMEHBIITUX KBAIPaTOB AJsi 00pabOTKH IKCIIEPUMEHTAIBHBIX JAaHHBIX.

3amaul Ha HaX0XJIE€HWE KaHOHMYECKHUX YpPaBHEHHUI KPHUBBIX BTOPOrO MOpSAJIKAa U MX IO-
CTPOEHHS: OKPY>KHOCTH, JJUTUTICA, TUTIEPOOITBI, MapadoIbI.

Paznuunble ypaBHEHUS MJIOCKOCTH, T 3a7a4d Ha B3aMMHOE PACIOJIOKEHHUE JBYX IIOCKO-
CTeH, TUIOCKOCTH U MPSAMOM JIMHUU B IPOCTPAHCTBE.

OCHOBHBIE TEOPEMBI 0 TIpeAenax. Penmenne 3a1a4 Ha pacKphITUE HEONTPEAETIEHHOCTEN BUIA
0 o

0"
OO0pasen 3agaHuii 1J1s1 NepBoi pyOe:KHOM aTTecTANMHU

[2xl +3%2 + X3 =1,

1. Pemmuts cuctemy JIMHEHHBIX YpaBHeHHI MeToioM ["aycca { %%1 J:— i()? - g(xq, =2 3.

2. Haiitu npousBeieHrE MaTPUIL A| 1

Ll 2 3
6 3 2 (-1)
( |1 ) _é |1|
14
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3. HaitTi KoHel BekTOpa MN = {3;—3;6}, €CJIM €r0 Hayaja0 HaXOIUTCI B TOUKE 4(0:-3;3)

- > - > - > - >

4. Yupoctuts Beipaxkenne (2a+ b)x(c—a)+ (b+ c)x(a+b)

—

5. JlaHbl BEKTOPHI ﬁa: <{2;5— Z,TJ: {1;0;5} Haiitu gx b

6. HaiiTu uiomanp TpeyronbHuka ¢ BepmuHamu  A(1;3;4), B(-1;2;5), C(2;-1;2)

Bonpocsl ko BTOpOJi pyOeskHOM aTTecTalun

JudpdepeHunaibHoe HCHUCIeHHEe (PYHKIUH OHOM NepeMeHHOI
1. TlonsTHe mpon3BOIHON PYHKINH, €€ MEXaHUIECKUN U TEOMETPHUCCKUI CMBICI.
Juddepenuman QyHKIMMU U €10 Fr€OMETPUUYECKUNA CMBICIT
3. IIpomsBoaHbIe OCHOBHBIX dJIEMEHTapHbIX (yHKuWH. HaxoxneHwe mpenenoB (yHKIHHU, HC-

no

ToNB3ys onpesienenne npeaena ¢pynxmuu. f'(xX) = lim Ay

x>0 AX
4. TlpaBuna nuddepeHupoBaHus.

5. TIpousBomHas cnoxHON QyHKIHH

6. HudbdepenumpoBanue GpyHKunid, 3aJaHHBIX B TApaMETPHUUECKON 1 HEIBHOU Gopme

7. Teopembl ®epma, Poins, Jlarpanxka, Komm, Jlonurans

8. Jlorapudmuueckoe nuddepenupoBanme GyHKIHA

9. Heo0xoauMebie 1 JOCTaTOYHBIC YCIOBUS BO3pacTaHus (yObIBaHHS) PYHKIIUH.

10. MakcuMyMbl U MUHUMYMBI (PYHKIIUH

11. Tlopsimok uccienoBanusi GyHKIIUU C TTOMOIIBIO MPOU3BOHOM M MOCTpOoeHus e€ rpadurka

O0pasen 3agaHuii 1J1s1 BTOPOil py0e:kHO# aTTecTannu

1. HaiiTu cnenyromiue mpeaens:
X

. _ 4x 4 2
sin (2-3x) J9rx-3 x* +3x% + 7x

1) lim ; 2) lim| | 5 3)lim 4 lim ,
x>0 X x| 5—3x ) =0 X+ X x>0 5X +8X +3

5) Iim( 1 1
-0 \eX_—-1 X

2. Haiitu npousBoHbIe QyHKIINI

5 3 _\2
6) y=6 " + 3% y= [FX gy P e =8 ) y = (o + 5O,
X 1+ X

BTOPOii CEMECTP

Bomnpocsl K nepBoii py0e:xkHOH aTTecTalUH

JAnddepennuanbHoe ucuncjieHne PyHKUN HECKOJIbKUX NMepeMeHHbIX
O6unacTp onpenenaeHus], TMHUA YPOBHS QYHKIIUH IBYX EPEMEHHBIX.
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[Tpenen u HEMPEPHIBHOCTh PYHKIMH ABYX MEPEMEHHBIX.

Yacrtasie npousBoanbie. [lomubril nuddepeniuan.

Haxoxaenne skcTpeMyMoB (DYHKIIUU IBYX MEPEMEHHBIX HAMOOJIBIIIEr0 U HAWMEHBIIIETO
3HaYeHUI PYHKIUU JBYX NEPEMEHHBIX B 3aMKHYTOM 00J1acTH.

[IpousBoanas no HanpasieHuto. ['panuent. KacarenbHas MIOCKOCTh U HOPMaJb K TOBEPXHO-
CTH.
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10.
11.

12.

Heonpenen€uubrit mHTETpai U ero cBorcTBa. Tabiuia HeONpeACIEHHBIX HHTETPAJIOB.

Henocpencrsennoe naterpuposanue, [IpuMepsl BBIYUCICHUS! HHTETPAJIOB ¢ TOMOIIBIO Ta0-
JMYHBIX UHTETPAJIOB U IPUBEACHUEM UHTErpalla K TaOIIMYHOMY IPeoOpa3oBaHUEM I1O/IbIH-
terpansHOi ¢yHkuuu. [IpoBepka orBera nudhepeHnnpoBaHEeM NOTYYSHHOTO OTBETA.

Merton uHTErprpOBaHus MOABEACHUEM MO 3HAK U epeHIrana, MeTo/1 3aMeHbl IIepeMeH-
HOM.

HuTerpupoBaHue 10 4acTsM B HEONIPEAEIEHHOM UHTETpalle

KommiekcHble uncna. AnreOpandeckast (hopma 3amucu KOMIUIEKCHOTO yucna. Moayns U ap-
rymMeHT. JleficTBUS HaJl KOMIUIEKCHBIMU YnciaMu. Tpuronomerpuueckas popma 3amucu
KOMIUIEKCHOT'O YHUCIIA.

Pa3nojxeHne MHOro4YIeHa Ha JINHEWHBIE U KBaIpaTHbIE MHOXUTENU. IHTerpupoBanue panu-
OHAJBHBIX ApoOeil. Tumbl mpocTedmmx ApoOeil U NX HHTErPUPOBAHHUE.

HHTerpupoBaHue pauroHaIbHbIX Apo0eil METOIOM pa3IokKEeHUs Ha IpocTeiie qpoou.

WuTerpupoBaHie NpOCTEHIINX UPPAITHOHATBHBIX (OyHKITHA.

WHTerpupoBaHue TpPUrOHOMETPUUECKUX (DYHKIMM, yHUBEpcallbHasi TPUTOHOMETpUYECKast
IIOJICTaHOBKA.

OnpenenéHHbIi MHTErpajl U €ro CBOMCTBA.

®opmyna Herotona-JleitGnmma.

3aMeHa IEPEMEHHOM B OIIPEACIIEHHOM HHTErpase.

WHTerpupoBanue onpeneséHHOr0 HHTErpaa o 4acTsM.

Beruucnienue miomazei miockux GUryp, BBIYUCICHUE JUIMHBI JyT'H KPUBOM, 00bEMOB Tell.

HecoOcTBeHHBIE HHTETPAIIBI.

WuTerpansl ¢ 06CKOHEYHBIMU NIPeJIelaMU MHTEIPUPOBAHUS.

WHuTerpaibl OT HEOTpaHUUEHHBIX QYHKIUI.

Oobpasey 3a0anus 013 nepeoil pyoexcHoll ammecmayuu

Haiitu cnenyronme nHTerpasl:

( 2 3 ) 2 1 oy S__dx
) [Pr- — _sla; 2) fsin axdx; 3) [xe dx; &) Jxet
L e 0 ot

Bonpocs! 1J1s1 KOHTPOJIA KO BTOPO# PyOe;KHOM aTTecTaluu

Juddepenunanbable ypaBHEHUS: onpeaesieHue, nopsiok V.
Pemenne nuddepeHnranbHOro ypaBHeHus 1-ro nopsaka: onpeaenacHue; ooiiee 1 4acTHOe
peleHusl.
JuddepennmranbHble ypaBHEHUS C pa3AesIsSONIMMUCS EPEMEHHBIMU: OIpe/ieJIeHHe U aj-
TOPUTM pPELICHHUS.
Pemenne onnopoausix /1Y 1-ro nmopsika: onpeneieHue U alropuTM perieHus..
Pemenune nuneitapix 1Y 1-ro mopsiaka: onpeesieHne U aarOpUuTM PEIIeHUs.
Juddepenunanbable ypaBHEHHNA 2-T0 MOPSIKA: ONpeiesieHe, 00I1ee U YaCTHOE peIIeHusl.
Pemenune YpaBHEHUH, JIOTTYCKAOIINX MTOHM)KEHUE nopsiIKa BH/JIOB:
y' =),y =10y, y =1{.y).
Jluneitapie ogHOpoHBIC JIY 2-r0 TIOpsIKa: TeopemMa ero perieHue.
Jluneitapie ogHOpoIHBIC J[Y 2-T0 TIOps/Ka C MOCTOSHHBIME K03 dHimeHTamu.
XapaKkTepuCcTUUECKOE YpaBHEHHE U CTPYKTypa OOIIEeTo pereHus
Jlunetinbie HeomHOpoaHbie JIY 2-TO mopsiaka ¢ MOCTOSSHHBIMU KO3 HUIIMEHTaMu CO CIie-
HHAATBHOM MPaBOM YaCThIO
Meron BapHaliu pOU3BOJILHBIX TIOCTOSIHHBIX (MeTo[ JlacpaHaica)
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13.

Cuctemsl qudepeHaIbHbIX YpaBHEHHH. MeTo HCKITIOUEHHUS PEIIeHUS] CUCTEMBI
YpPaBHEHU.
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Oo0pa3sen 3agaHus 1J11 BTOPOil pyOexkHO# aTTecTannu

Pemute quddepennnansubie ypaBHEHUS .
y+3 y2oy 3

1) y= 7; 2)

Y= gt 4 3) xy—2y=3x ’ 4) y"-T7y+6y=x-1.

TPETHA CEMECTP
Bonpochl k nepBoii py0e:kHOil aTTecTanumn

KpaTtHble, KpuBOJIMHEHHBbIC U IOBEPXHOCTHBIE HHTErPaJIbl

Brruucnenue n1BOMHOro HHTErpaia B JIEKAPTOBBIX KOOPAUHATAX.
Brruncnenue 1BOMHOrO HHTETpalia B IMOJSIPHBIX KOOPAUHATAX.
3. [IpunoxkeHus JBOMHOTO MHTErpasia: BhIUMCICHHE 00bEMA IUIMHIAPUIECKOTO Tea,
TUIOMIA/IN TUIOCKOH (DUTYPBI, MACCHI ITOCKOM MJIACTHHKH C TIEPEMEHHOH IIOTHOCTHIO,
CTaTMYECKOTO MOMEHTA OJJHOPOIHOM IIIOCKON (GUTYPBI, KOOPAMHAT LEHTPA TSHKECTU
TUTOCKOW (PUTYpPBI, MOMEHTOB HHEPIIH MaTePUATbHON TOUKH, U IJIOCKOH (DUTYPEHI.
TpoliHOM MHTErpai U ero BHIYUCICHHUE B IEKAPTOBBIX KOOpAUHATAX.
Brranciienue TpoitHOTO HHTErpalia B IMIHHIPUIECKUX U CHEPUIECKUX KOOPIMHATAX.
[IpunoxxeHus TPOHHOTO HHTETpaa: BEIYUCICHHE 00bEMA Tella, MacChl Tea.
BrrunciieHne KpUuBOJIMHENHOTO HHTETpaja o KOOpAUHATaM
Briuncnenue KpuBOJIMHEMHOTO HHTETpalia Mo AJIUHE TyTH.
Boruncnenue noBepxHocTHOro uHTerpaia 1-ro poaa.
0. IIpunokeHue MOBEPXHOCTHOTO MHTErpaja 1-ro pojaa: BEIYUCICHHE MACChl, CTaTH4e-

CKMX MOMEHTOB, MOMEHTOB MHEPILIMH, IIJIOIIAN TOBEPXHOCTH
11.  BeluucieHue NOBepXHOCTHOIO HHTETpajia 2-ro poja

N

BOooo~NO A

OOpasen 3agaHus VIS IepBoil py0e:kHOI aTTecTALMU

1.  BblumcauTh IBOWHOI MHTErpa D[xyzdxdy, rae

2. BpruncinuTe KpUBOIMHENHBIA HHTErPAJI J-(x2 + y?2)dx + 2xydy BIOJIb AyTH KyOHUYECKOI

napabosbl Y =Xx* or Touku A(L; 1) 10 Touku B(2; 8).

Bomnpocel ko BTOpoii pyOe:kHOH aTTecTauuu

Yucnosbie M PyHKIMOHAJIBHBIE Psii. OCHOBBI TEOPHH BEPOSITHOCTEH M MaTeMATH4YeCKOM
CTATHCTHKHU

[Ipocreiimme mpuMepsl BEIYUCICHHUS] CYMMBI YHCIIOBOTO Psijia

Heo6xoaumbIil mpru3HAK CXOIUMOCTH YHCIOBOTO psijia

3. «OTalOHHBIE PAMIBDY: PSIT TEOMETPUUYECKON MPOTPecCUr U 00OOIIEHHBIN

FapMOHUYECKUH PS/I.

[Ipusnaku cpaBHeHus 11 uccaenoBanus YP Ha cxonuMocThb

Uccnenosanue cxogumoctu YP ¢ moMonipto 1-ro u 2-ro npu3HakoB CpaBHEHHS, TIpe-

JIENILHOTO TIpU3HAKA CpaBHEHUs, Mpu3Haka Jlamambepa, paIuKkaabHOTO B HHTErPAThHOTO

npuszHakoB Komu.

N

ok~
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3nakonepemenHble psibl. [Ipusnak JleitOHuIa 11 3HaKOUYepe Iy omerocs psija.
JlocTaTO4HBIN MPHU3HAK CXOIUMOCTH 3HAKONIEpEMEHHOT 0 psifa. Teopema Pumana.
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7.2.

RBOOo~NOo O~ wNE

0.

11.
12.

13.
14.
15.
16.

o

OyHKIMOHAIbHBIE PSATIBL.

9. Crenennsle psabl. HaxoxaeHue naTepBaina U paanyca U CXOJUMOCTH.

10.  Psaxsr Teiinopa u Maknopena.

11.  Pasnoxenue aneMmeHTapHbIX GyHKIMH B psan Teitnopa.

12.  Cayuaiinbeie cOOBITHS, IPOCTPAHCTBO COOBITHIA, anredpa coobITHi. Kiaccnyeckoe
orpezeneHue BepossTHOCTU. [IpruMeHeHue 31eMeHTOB KOMOMHATOPUKH K HAXO0XKICHUIO
BEPOSITHOCTH.

13. T'eomerpuueckue BepoaTHOCTH. CTaTUCTHUECKOE U aKCHOMATHUECKOE OIpe/ielIeHHE Be-

POSITHOCTH, CBOMCTBA YCJIOBHBIX BEpOSITHOCTEH. He3aBHCHUMOCTH COOBITHH.

OO0pazen 3agaHusi VI BTOPOH py0e:KHOI aTTecTAlMU

1.Hanucatp oOmuit wienpspa 1 2 3 4 5

2-2 4.3 84 16-5 32-6

+...

2.WccnenoBaTh Ha CXOAMMOCTD YUCIIOBBIE PAIBL:
1 1

*© © 5n o n_4
D2 D25 2D
n=‘13 +2 n=1N n=1" ‘{n5
0 Xn
3. HaiiT 0611acTh XOAMMOCTH CTEIIEHHOTO psifa Z T
n=1"Vv7
4. B kopoOe 6 kpacHbIX U 4 cMHUX KapaHaama. Haynauy u3BiekaroT TpH KapaHjaiia.
Haiitu BEpOsSITHOCTB TOT0, YTO JIBa UX HUX - KPACHBIE.

BOl'lpOCbI K 3K3aMEHY

MHEPBbIIi CEMECTP
JInneiinas anredpa, 3J1eMEeHTbI BEKTOPHOI0 AaHAJIN3a, AaHAJMTHYECKAs TeoMeTpHUs

OcHOBHBIE CBOMCTBA OIpeAeIUTENeH

BriBoa hopmyn Kpamepa mist perienrs cucteM TUHEHHBIX YpaBHEHUIA

Meron IN'aycca pemienus: CUCTEM JINHEWHBIX YPaBHEHUI

MartpuuHslii crioco0 pemeHus: CUCTeM JIMHEHHBIX ypaBHEHUN

BriBoa hopmyiibl B KOOpAUHATHOM (popme Ui CKaJIsipHOTO IPOU3BEIEHUSI BEKTOPOB
BriBoA yciioBHil apaJUIEIbHOCTH U YCIOBUSI IEPIEHAUKYIIIPHOCTH JIByX BEKTOPOB

BriBog hopmysiel B KoopauHaTHON (opMe 17151 BEKTOPHOTO ITPOU3BEACHUS BEKTOPOB

BeiBozt popMyItel B KOOpIMHATHON (hopMe AJIsl CMEIIaHHOTO IIPOU3BEICHNS BEKTOPOB

Jnuna BexTopa (BbIBOJ (hOpMYJIBI B KOOPAWHATHON Qopme)

BriBon ypaBHEHUS NpsAMOi, TPOXOASIIEH Yepe3 3aaHHYI0 TOUKY NEPNEHANKYIISIPHO HOPMAJIbHOMY
BEKTOPY MPSAMOKH

BriBox o01miero ypaBHEHUS IPSMON Ha MIIOCKOCTH

BrIBOI ypaBHEHUS NPSIMOW, NPOXOIAIIEH Yepe3 3alaHHYI0 TOUKY MapajuIe]IbHO HAIIPaBISIOIEMY BEK-
TOpy NpsIMOH

BriBon ypaBHEHMS IPsIMOM, MPOXOJIAIIEH Yepe3 IBE 3aJaHHbIE TOUKH

[epexon ot oaHOI HOpMBI ypaBHEHHS IPSAMOH K Ipyroii popme

BbIBOJ KAHOHNYECKOTO YPaBHEHUSI OKPY>KHOCTH

BrIBO1 KAHOHMYECKOTO YpaBHEHUS 3JUIUIICA U €T0 aHAJIN3
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17. BbIBOI KaHOHHYECKOTO YpaBHEHUS THIICPOOITBI U €T0 aHAIIA3
18. BpIBOJ KaHOHUYECKOTO YpaBHEHMsI Tapa0OJIbl U €T0 aHAIIN3

23



19.

20.
21.
22.
23.
24,
25.
26.
217.
28.

29.
30.
31.
32.

33.

34.

35.

36.

37.
38.

39.
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47.
48.

YpaBHEHHE IIIOCKOCTH, MPOXOAIIEH Yepe3 3aaHHyl0 TOUKY NEPIECHIUKYIIIPHO HOPMaIbHOMY BEKTO-
py (BBIBOL).

O6miee ypaBHEHHE TUIOCKOCTH, YPaBHEHHE INIOCKOCTH B OTPE3Kax; MOCTPOEHHE TIIOCKOCTH
VYroa Mexay IByMsl IIIOCKOCTSIMU

VYcnoBus napauienbHOCTH U YCIIOBHE IEPIEHANKYJIAPHOCTHU JIBYX MJIOCKOCTEH (BBIBON)
YcoBue nepeceyeHus TpeX MIIOCKOCTEW B OJJHOM TOUKE.

YpaBHEHHE MIIOCKOCTH, MTPOXOIAIICH Yepe3 TP 3aJaHHbIC TOUKH (BBIBO)

Kanonnueckne ypaBHeHHS IPSIMOM B IPOCTPAHCTBE (BBIBON)

[TapameTpuueckue ypaBHEHHsI IPSMON (BBIBOJ)

VY cnoBus MapaienbHOCTH U YCIIOBHE IEPIIEHAUKYIISIPHOCTH MPSIMBIX B IPOCTPAHCTBE
VYroa Mexay OpsIMOU U INIOCKOCTBIO. Y CJIOBUE NAPATIEIBHOCTH U YCIOBUSA
MEPIEHIUKYIIIPHOCTH MIPSIMOH U INIOCKOCTH

Touka nepeceueHus NpsIMON U MIOCKOCTH (BBIBOJ)

O6uiee ypaBHEHHE TOBEPXHOCTH. BrIBOI ypaBHEHHS Chephl

Hunuaapuyeckue MoBEPXHOCTH: ONPEAENIEHUE, AIITUNTUIECKUI HWIHHIP
OmHOTIONIOCTHBIN U IBYTIOIOCTHBIN THIEepOoonapl. X ypaBHEHUS U aHAIH3

IIpenen u HenpepbIBHOCTH (PyHKUIMH

[Tpenen pyHKIUM OPU X —> 400, X —>—00, X —> Xo

Beckoneuno manbie pyHkiun. OrpanndeHHble QyHKIMUA. beckoHedHo Oonbline GYyHKIUN U UX CBA3b C
0ECKOHEYHO MabIMH (QYHKIUSIMHA

OcHOBHBIE TEOPEMBI O IIpenenax. PackpeiTie HeonpeneaEHHOCTEH BUa 0 =
)

o
8

Tlepsiii 3aMeuatenbHpIil npeaen Gpysxuun Y = —— 1P x —0
X

[Ipenen mocnenoBaTensHOCTU. BTOpOi 3amevarenbHbIi penen. HatypansHbie morapudmel.
CpaBHeHne OeckoHeuHO MalblxX (hyHKIUI, DKkBUBaNieHTHBIE GyHKIIH HenpepbiBHOCTE yHKINH. Tod-
KU pa3spbiBa U uX Kiaccudukarms. CBoHCTBA HENPEPHIBHBIX ()YHKIMH

JAudpdepennuaibHoe HCHUCTEeHHE (PYHKIUNA OHOM NepeMeHHOoI

[TonsiTre mpon3BogHON QYHKIIUH, €€ MEXaHUYECKHUI U T€OMETPUUYECKUI CMBICII.
Juddepenunan GyHKINN U €70 TEOMETPUUYECKUN CMBICI

ITpon3BoIHBIE OCHOBHBIX 3JI€MEHTAPHBIX (PYHKIHA.

[IpaBuia nuddepenmpoBanusi.

[TpouzBosHas ca0xKHON QyHKINH

JuddepenunpoBanue 3aJaHHBIX B TapaMETPUUECKON U HESIBHOU popme

Teopembr ®epma, Pomnst, Jlarpanka, Koy, Jlonurtans

HeoOxoaumele u ocTaTouHble yCinoBUs Bo3pacTanus (yObIBaHMs ) QyHKIIUY.
MaxkcuMyMbl 1 MUHUMYMBI (YHKIIUU

[Topsanox uccnenoBanus GyHKIUU C TOMOIIBIO0 IPOU3BOIHON U MOCTPOEHUS €€ Tpaduka

MHMHHUCTEPCTBO HAYKU U BLICIIEI'O OBPASOBAHIS P®
I'PO3HEHCKUH I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHWYECKHWUM YHUBEPCUTET

nMeHu akaja. M. JI. MUIJIMOHIIIUKOBA

BUJIET Ne 1
Jucuunnuna: mamemamuxa
Nucturyr HCAH/T cneuuansHocts HI'C cemecmp I

1. Onpenenurenu Il u Il nopsinkos. CoiicTBa onpeaeauTenei.
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b ow

o1

. Haitru npenen: lim

[ X, + 2%, + 3%; =5,

Pemuts cucreMy IMHEHHBIX YPABHEHUI: 2X; — X, — X3 =1,

ﬂxl + 3X, + 4X5 =6.
Haiitu oOriee ypaBaenue npsimoit AB, eciu A(—2;5), B(-3;4).

Haiitu miiomans TpeyronpHuka ¢ BepmmHamMu  A(—2;3;5), B(4,—1;2), C(3;—4;1).
4% + 77X

x—0 %3 — AX2 +5

5X—X.

5
6. Haiiti nponssoaubie pymkumii: 1) Y = 6X - X—4+ NS 9 y=e P) Yy = cos® 10x

«

49.
50.
ol.
52.

53.

54.
95.
56.
o7.

» 2020 . 3ae. kageopoti Tauaes A.M.

Ilpenooasamens T'auaes A.M.

BTOPOU CEMECTP

DYyHKIHMHU HECKOJbKHX NepPeMeHHbIX

OO6nacth onpeaeneHus, TMHUU YPOBHS (QYHKIUH JBYX I1€PEMEHHBIX.

[Ipenen u HENPepHIBHOCT (PYHKIUH JBYX IEPEMEHHBIX.

Yactasie mpousBoanbie. [lomubrit nuddepeniman.

OkerpeMyM (QYHKIMU ABYX epeMeHHbIX. Hanbonblee 1 HauMeHblee 3Ha4eHus1 PYHKLIUU

JBYX NIEPEMEHHBIX B 3aMKHYTOM 00J1acTH.

IIpon3BoHas 0 HapaBJIEHUIO. I palMEeHT CKaISPHOTO MOJsA. MeTox HauMEHBIINX KBAaJpaTOB

U1l 00pabOTKU SKCIIEPUMEHTAIbHBIX JAHHBIX.

Jlorapudmuueckoe tudpepeHupoBaHue GyHKIUH

HeoOxoaumele u ocTatouHble ycinoBUs Bo3pacTanus (yObIBaHMs ) QyHKIIUY.

MaxkcuMyMbl 1 MUHUMYMBI (DYHKIIUH

[Topsanox uccnenoBanus GyHKIUU C TOMOIIbIO IPOM3BOAHOM U MOCTPOECHUS €€ rpaduka.
HNHuTerpajibHoe ucyuciaeHne PyHKIUA OHOM NepeMeHH O
[TonsiTue nepBooOpa3zHoii. Heonpenen€uuplii HHTErpaji u ero cBoiicra. Tabnuua
HEONpeAEIEHHBIX UHTETPAJIOB.
OCHOBHBIE METO/IbI HHTETPUPOBAHUS: HETIOCPEICTBEHHOE HHTETPUPOBAHUE.
Metoa MHTErpupOBaHMs MOABEICHHEM M0/ 3HAK TudepeHIana, METol 3aMEeHbl IEpeMEHHOMN
4. nTerpupoBaHue 10 YacTSIM B HEOTIpEeAEIEHHOM UHTETpalie
KommnekcHble uncna. Anredpandeckas Gopma 3amiucu KOMIUIEKCHOTO yuciaa. Moayib U apry-
MeHT. JleficTBUS HajJ KOMIUIEKCHBIMU 4HclaMu. TpuroHomerpuyeckas (opma 3amucu KOM-
IIJIEKCHOTO YHUCIIA.
Pa3noxeHre MHOrousneHa Ha JMHEMHbIE U KBaJpaTHble MHOXUTeNU. VHTEerpupoBaHue paiuo-
HaJIBHBIX 1poOeit. Turel mpocTelmumx 1pobei U UX UHTErpUpPOBAHUE.
WuTerpupoBanne palnoHaIbHBIX Apo0Oeil METOJ0M pa3iiokKeHHs Ha mpocTeimue apodu. Mure-
IpPUPOBaHME MPOCTEUIIINX UPPALMOHATBHBIX (DYHKIIUH.
WuTerpupoBanne TpUroHOMETpUYecKuX (yHKIUH, YHUBEpcadbHas TPUTOHOMETpHYECKas MOj-
CTaHOBKa.
3aza4yy, NPUBOASIINE K IOHATUIO ONPENCIEHHOr0 UHTerpana. Onpenes€HHbI UHTErpal U ero
CBOMCTBA.
®dopmyna HeroTona-JIeliOnuia. 3aMeHa nmepeMeHHON B onpeeIEHHOM HHTETpalie.
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10.
11.

12.

®dopmyJsia UHTETPUPOBAHMSI 110 YACTAM IS ONIPEEIEHHO UHTErpaa.

[IpunoxxkeHus onpeaenéHHOro HHTETpajia: BEIUMCICHHE TIoMaiel MI0CKUX GUTyp, BHIYHCICHUE
JUTMHBI TyTU KPUBOM, 0OBEMOB Tell.

HecoOcTBennbie unTerpaibl. UHTErpansl ¢ 6eCKOHEYHBIMU IPEeIaMyi HHTETPUPOBAHUSI.
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13. WuTerpanbl OT HEOTPAHUYCHHBIX (PYHKITUH.
JAnddepennuanbHbie ypaBHEeHUS
14. JIuddepennmansubie ypaBHEHUs: onpenenaeHue, nopsaaok Y, pemenne Y.
15. JIluddepennmansaoe ypaBHeHHE 1-ro mopsaka: onpenenaeHue; o0iee u 4aCTHOS PEIICHHUS.
16. Teopema cymiecTBOBaHUS M €MHCTBEHHOCTH pemeHus i 1Y 1-ro mopsiaka.
JY ¢ pa3aensonmmucs nepeMeHHbIMU: ONpeieNICHUE U MOPSIOK PELICHHUS.
17. Opnopoansie Y 1-ro mopsiika: onpeaeiacHue 1 MopsoK peiieHus.
18. Jluneitasie 1Y 1-ro mopsiaka: onpeaesieHue U MopsI0K perieHusl.
19. Iuddepenuunanbubie ypaBHEHUs 2-TO MOPSIKA: ONPEIeIIEHUE, BU OOIIETO PeIICHHS;
TeopeMa CyIIECTBOBAHUS U €MHCTBEHHOCTH PELICHHUS.
20. IIpocreiimne ypaBHEHUS, JOIIYCKAIOIIME IIOHUKEHUE TIOPsAJIKA:

y' =10, y =1y, ¥y =1y).

21. Jluueitnsie 1Y 2-ro nmopsaka: HEOJHOPOAHBIE U OJTHOPOAHBIE YpaBHEHUs. Teopema
CYLLIECTBOBaHMS U €IUHCTBEHHOCTHU PELICHUS

22. Jluneiinsie onHopoanbie Y 2-ro mopsiaka: Teopema o CTPYKType ero perieHus

23. Heomuoponanslie nunelHbie 1Y 2-T0 mopsiaka: TeopemMa 0 CTpyKType 00IIero pemeHnn

24. Jluneitnbie ogqHopoanblie 1Y 2-ro mopsaka ¢ MOCTOSHHBIME K03 pHLIMeHTaMu.
XapakTepuCcTUYECKOE YPaBHEHUE U CTPYKTYpa OOILEro peleHus

25. Jluneitnsle HeoqHOpOAHBIE /1Y 2-T0 MOpsAKa ¢ MOCTOSHHBIME K03 pHIIMeHTaMu co
CHEIMAIbHOM MPaBoil 4aCThIO

26. Merto/1 BapualMy MPOU3BOJIbHBIX MOCTOSIHHBIX (MeTO Jlaepanoica)

27. Cuctemsl nuddepeHnalIbHbIX YpaBHEHUNH. METO1 UCKITIOYSHHSI PEIICHUS CUCTEMBI
YpPaBHEHUN.

MUHHUCTEPCTBO HAYKHU U BBICILIET'O OBPAZOBAHUS PO
['PO3HEHCKHNI TOCYIAPCTBEHHbBIN HE®TIHON TEXHUYECKWIN YHUBEPCUTET

nuMeHu akaja. M. JI. MUIJIMOHIIIMKOBA

BUJIET Ne 1
JIMCIMITINHA: MameMamuxa
Uucturyr UCAH/T crenuansHocts HI'C cemecmp 11
1. TTepBooOpaznas. 3a, Kogiin nist
2. HaI‘}IDTI/I UHTETPajIbl: 1[TT{85 2H ﬂ dx; 2) I xCos xdx ; 3) '[ dx.

5x +16

4 2% 5) o—% ax.

o 1Y

1X 4

3. HaiiTi yacTHBIE MPOU3BOIHBIE BTOPOTO MOPSAKA PYHKIIMH JBYX TEPEMEHHBIX
z =3x% +5x%2y* —eY

+o0

4. BeIarcnuTh HECOOCTBEHHBIN HHTETPA UM YCTAHOBHUTH €T0 PACXOIUMOCTD: I d—): .
X
X ! X . r _X —y .
5. Pemmute muddepenimanbubie ypapHenus: 1)  1+¢* yy' =e*, y(0)=1; 2) y'— =—;
y X

) YV +x2y=x%; 4)y +2y=x%+2
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Tauaes A.M.

Ilpenooasamens

Tauaes A.M.
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12.

13.
14.

15.
16.

17.
18.
19.
20.
21.

22.

23.

24.

25.

26.

TPETUU CEMECTP

KpaTtHble, KpuBOJIMHEHHbIC U IOBEPXHOCTHbIE HHTErPAJIbl

3ajauu, IpUBOASILINE K IBOMHOMY UHTETpAILy

Brluucienue 1BOWHOIO HHTErpalia B JEKAPTOBBIX KOOPIUHATAX.

Brruncnenue ABOMHOr0 MHTErpasia B MOJIAPHBIX KOOPAUHATAX.

[TpunokeHus JBOMHOrO MHTErpalia: BbIUMCICHHE 00bEMA IIMIIMHIPUYECKOTO Tea, IJ10-
13T TUIOCKOHM (PUTYPBI, MACCHI IJIOCKOW TUTACTUHKH C IEPEMEHHOU IJIOTHOCTHIO, CTATH -
YECKOr0 MOMEHTA OJJHOPOIHOM MI0CKON (DPUTYPBI, KOOPAMHAT IIEHTPa TSHKECTH TUIOCKOM
(burypsl, MOMEHTOB HHEPIIUU MATEPUAITBHON TOYKH, U IJIOCKOU (DPUTYPBHIL.

TpoKHOI UHTErpaj v €ro BbIYUCICHUE B IEKAPTOBBIX KOOPANHATAX.

Brruncnenue TpoHOTO MHTErpaja B UIMHIPHYECKUX U cPpepuyecKuX KOOpAuHaTaXx.
[TpunoskeHus TPOHHOTO MHTETPaJIa: BEIUMCICHHE 00BEMA Tela, MacChl Tea.
Brluucnenne KpuBOJIMHEWHOIO MHTErpajla o KOOPAUHATAM

Brluucnenne KpUBOJIMHEWHOIO HHTETpalia o JIMHE JTyTH.

. Beruucienre moBepxHOCTHOTO UHTETpasia 1-ro poxa.
. [Ipunosxenne NOBEpXHOCTHOTO UHTErpaia 1-ro poja: BEIUMCICHUE MACCHI,

CTaTUYECKUX MOMEHTOB, MOMEHTOB MHEPIIMH, IUIOIIA U IOBEPXHOCTU
Beruuciienue moBepXxHOCTHOTO HHTErpaja 2-ro pojaa

YucinoBble 1 PyHKUMOHAIBHBIE PSI/AbI

Heo6xo1uMblii MpU3HAK CXOJUMOCTH YHCIOBOIO psijia

OTaJIOHHBIE PS/IBL: Pl FEOMETPUUECKOM porpeccun 1 0000EHHBIM rapMOHNYECKUN
pan.

[Tpusnaku cpaBHeHu i uccienoBanus YP Ha cxogumocTs

UccnenoBanue cxogumoct YP ¢ momoieio 1-ro 1 2-ro npu3HakoB CpaBHEHMUSI, Ipe-
JIeNIbHOTO IIPU3HAKa CpaBHEHUs, npu3Haka JlanamOepa, pauKaabHOIO U MHTETPaIbHOTO
npu3HakoB Komm.

3HakonepeMeHHble psibl. [Ipu3nak JleitOHuIa Ui 3Hakouepeyoerocs psja.
JlocTaTouHbIi pU3HAK CXOAUMOCTH 3HAKOIIEpEMEHHOr 0 psja. Teopema Pumana.
@YHKIMOHAIBHBIE PSBI

Crenennsle psabl. HaxoxaeHue nuTepBaia U paanyca U CXOJUMOCTH.

Psnpsr Teitnopa u MaknopeHna. Paznoxxenue snemenTapHbix GyHKkuui B psa Teinopa.
OCHOBBI TEOPHH BEPOATHOCTEH M MATEMATHYECKOH CTATHCTHKH

OO6mue npaBuiaa KOMOMHATOPUKH: MTPABUIJIO CYMMBI, IPAaBUJIO Ipou3BeieHus. Beioopku
3JIeMEeHTOB. Pa3menienus, nepectaHoBkH, coueTanus. CiaydaiiHble COOBITUS U ONepalnuu
Haja HUMHU. HecoBmecTHble coObITHS. [loHast rpymna nonapHO HECOBMECTHBIX COOBITHM.
Kraccuueckoe ornpeneneHre BEpOSITHOCTH.

®opmyna noaHo# BepoaTHocTH. Popmyina balieca. [ToBTopHbIE ucnibITaHMs. buHOMU-
anbHOE pactpenenenue. @opmyna beprynnu. HauBeposTHeiliee 3HaueHNe yucia mno-
sByIeHHs coObITHS. JIokanmbHas Teopema MyaBpa - Jlarutaca. Pactipenenenune Ilyaccona.
[TonnnomuaneHoOe pacnpeznenenue. CinydaiiHas BenuunHa. QyHKIMS pacpeesICHUs U €€
CBOMCTBA.

JIucKpeTHbIE U HENIPEPBIBHBIE ClIydaliHble BEMNYMHBIL. [ NIOTHOCTB pacnpenenenus, eé
cBoiicTBa. HopMmanbHbIii 3aKOH pacnpenenenns. HezaBucumeble cirydaiiHble BETUYUHBI.
YucnoBble XapaKTEPUCTUKH CIyYalHBIX BEJIMUMH. MaTeMaTHUECKOE OKUAAHNE, €€ CBOM-
ctBa. Koadduument koppensuuu, ero cBoicTaa.

OCHOBHBIE TIOHATHS MAaTEMAaTUYECKON CTaTUCTUKU: BEIOOPOYHAsI COBOKYITHOCTbH, T'€HE-
paJibHasi COBOKYITHOCTb, TOBTOpPHAs BBIOOpKa, OECIIOBTOpHAsk BEIOOPKA, OTHOCUTEIbHBIN
nokasaresb BeIOOpkH. Omunbka penpe3eHTaTuBHOCTH. ['eHepanbHas cpeHss, BHIOOpOU-
Has cpefHss. JloBepurenbHble MHTEPBAJbl AJIs OLICHKH MaTeMaTHYECKOT0 0XKHUIaHUS
HOpMaJIbHOTO pacnpezeneHus. OneHka BepossTHOCTH (OMHOMUATIBHOTO paclpeieeHus)
110 OTHOCUTENIBHOMN 4aCTOTE.

CraTtuctudeckoe pacripeenenue BeIoopku. [1oauron yacTor.
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MMHHUCTEPCTBO HAVKU U BLICIIET'O OBPA3OBAHISI PO
I'POHEHCKUU T'OCYAAPCTBEHHBIM HE®TAHOM TEXHUYECKNU YHUBEPCUTET

nMeaun akaja. M. JI. MUIIMOHIIUKOBA

BUJIET Ne 1
Jucuunnuua: mamemamuxa
Nucturyr UCAH/T creuuanbHocte III” cemecmp 111
*_n! (1)
1.HccnenoBarh Ha CXOIMMOCTD YHCIIOBBIE PsAbL: 1) ; 2) Z

c4n+3’ = Jn’

0

2. Haittu oOmacts CXOOAUMOCTH CTCIICHHOTO psaa. Z
n=1

2n xn

2

3. IlpencraButh ABOMHON MHTETpas g f (x, y)dxdy B BuIe moBTOpHOTO, eciau obsacte D 3amana nu-

HusMu. D:x2=2-vy; x+y=0.

4. BpIYMCIUTH KPUBOJIMHENHBIA UHTErpal J (X + y)dxdy, , TI€ AB — OTPE30K IPSIMOH, COCANHSIONL
B

Touku (0; 0) u (4; 2).

5. B xopoOe 6 kpacHbIX 1 4 cuHuX KapaHjama. Haynauy usBnekarot Tpu kapanaama. Haiitu Bepo-
SATHOCTb TOT'O, YUTO JIBa UX HUX - KpPaCHBIE.

el

6. BIunCIuTh KpUBOJIMHEHHBIN HHTErpall J(x2 + y?)dx + 2xydy BIOJIb AyrH KyOu4ecKoii mapaboJibl

y=x3 ot Touku A(l;1) 10 Touku B(2; 8).

« » 2023 1. 3as. xagheopoti Tauaes A.M.
Ilpenodasamens T'auaes A.M.
7.3. Texymmii KOHTPOIb
MNEPBBI CEMECTP

1. Haiitu npousBenenue 4-B uB-A marpun A=(3 —1\’ B:(—l -3 _ﬂ

21) (0 1 2

(2X1 + X2 + 3X3 = 4,
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2. PemmTs cHCTEeMy ypaBHCHH %| X +2X + X =4, a) metonom Kpamepa, 6) meronom I'ayccea.

[3x1 +4X; + X3 =0

3. Jansr uetbipe Touku: A(3;2;1), B(2;—1;0), C(4;0;—5), D(-1;2;3). HaiiTu, npuMeHsisi BEKTOPHYIO
anredpy:
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a) yron ABC;
0) momasae Tpeyronbauka ABC;
B) 00b&M nupamusl ABCD.

4, [IpuBectu obmiee ypaBHeHHE MPAMON 3X —4y +1=0 K BUAY B «OTPE3Kax» U MOCTPOUTH €.

5.  IIpuBectu oOuiee ypaBHEHHE KpUBOIl BTOpPOro nopsiika 3x2 + 2y? + 6x + 4y —1=0 K KaHOHUYe-
CKOMY BHJTy U IIOCTPOUTH €€.

BTOPOM CEMECTP

2_
X 43:, 2)z=arccosz.

1. Haiiti yacTHbIE IpOM3BOAHBIE 1-r0 mopsiaka GyHKIwiA: 1) Z = ——
3X+Yy X

2. Haiitu nponssoanyio pynkmn U= XY + Y°2° B touxe P(1;-1;3) no Hanpasnenuto ot s1oii

touku K Touke P1(5;2;1).

dx dx 2 3xdx 2

3. Haiitu uHTErpansl a) IZX 3 0) Im , B) !m

r) [ (3x + 2)cosx dx ;
0

4. Haiitn pemenus JIY: a) Xy' — Y =x%*; 6) yy' + y’2 =1.

TPETUU CEMECTP

1. B ropone Tpu koMMepuecKkux OaHKa, OLIEHKH HaJ&KHOCTH KOTOPbIX  (BEPOATHOCTH, YTO OHU HE

obankpotsarcs) — 0,95; 0,9 u 0,85 coorBeTrcTBeHHO. HaliTi BEpOsSTHOCTH CIEAYIOIUX COOBITHI: A —

«B TE€UYEHHUE Toj1a 00AHKPOTATCS BCE TpU OaHKa»; B — «00aHKPOTATCS TOJIBKO /1Ba 6aHka»; C — «00aHK-
POTHUTCS TOJBKO OANH O6aHK»; D - «He 00aHKPOTUTCA HU OAWH OaHK»; E — «00aHKPOTUTCS XOTsI ObI
OJIMH OaHK».

2. B xopo6e 10 kpacHbIX U 8 cuHUX KapaHaama. Haynady u3BiekaroT yeTsipe Kapanaama. Haittu

BEpPOSITHOCTH TOT'O, YTO BCE OHM - KPACHEIE.

3. Tlepssrit cTyaeHT u3 25 BOompocoB mporpammbl Berydmi 20, BTopoi — 15. KaxmoMy cryaeHTy 3a-
JAl0T MO OJHOMY Bompocy. Omnpenenure BEpOSATHOCTh TOTO, uTo: 1) 00a cTyneHTa claayT dK3a-
MeH; 2) XOTsl ObI OJTUH CIIACT SK3aMeH.

4. Haiitu MaTeMaTHYECKOE OXKUJAHUE, TUCTIEPCHIO M CPEIHEKBAIPATHUYECKOE OTKIOHEHUE IHC-

KPETHOH cydaifHOW BeNMWUWHBI X, 3aaHHOW 3aKOHOM pacIpeeNeHUs:

X 0 1 2 3 4
P 0,4 0,4 0,05 0,1 0,05
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7.4. Onucanue nmokasareJjei u KPUTEPUEB OLICHUBAHUA KOMIIeTEeHIIUl Ha PA3JIHYHBIX 3Talrax u (l)OpMHpOBaH]/Iﬂ, OINMCAHMEC HIKAJIbI OICHUBAHUA.

Taoauna 7
I[Inanupyemsblie pe3yJib- Kpurepun oueHuBaHusi pe3yJbTATOB 00yUeHUs HaumeHoBaHue
TaThl OCBOEHUSI KOMIIe- OLIEHOYHOI 0
TeHIMHU cpeacTBa
MeHee 41 6a/i10B 41-60 6ans10B 61-80 6a10B 81-100
(Hey10BJIETBOPUTEIBHO) (ynoBJieTBopu- (xopoo) 0aJ10B
TeJIbHO) (oTJIM4YHO)

HBIX U TCXHUYCCKUX HAYK, a TAKXKC MAaTCMAaTUYCCKOI'0O aririapara

OIIK-1. CriocobeH pemarth 3a1auu npodhecCuoHaTbHON NeATeIbHOCTH Ha OCHOBE MCIOJIb30BAHUS TCOPETUUECKUX U MPAKTUUYECKUX OCHOB €CTECTBEH-

3HaTh: METO/BI pellie-
HUS CUCTEM JIMHEHHBIX
anreOpanyeckux ypas-
HEHHI, OCHOBHI U de-
PEHLIUPOBAHUS U UHTE-
rpUpOBaHUs PYHKLINH,
peweHus quddepeHu-
aJbHBIX YPAaBHEHUH, OC-
HOBHBIE MTOJIOKEHUS
TEOPUU BEPOSITHOCTEN U
MaTeMaTHYeCKOM CTaTh-
CTHKH;

@®parMeHTapHbIC 3HAHUS

Henomnuwle
3HAHUSA

CdopmupoBaHHbIe, HO
coJepKallie OTAEIb-
HbIE IPOOEIIbI 3HAHUS

CdopmupoBaHHbIe
CUCTEMATUYECKUE
3HAHUS

KomruiekT 3aganuii
JUIS. BEIITOJTHECHUS
pyOeXKHBIX aTTe-
CTalMil , BOIIPOCHI

10 TEMaM

/paznenam TUCIIU-
IIMHBI BBIHOCH-

MBI€ Ha DK3aMeHa-
IIMOHHBIEC OMJIETHI

YMeTb: COCTaBIATH
YpaBHEHMS MIPSIMBIX U
KPHWBBIX JIMHHI HA ILTOC-
KOCTH U B IIPOCTPAHCTBE,
MTOBEPXHOCTEN BTOPOTO
nopsijaka, nupdepenuu-
pOBaTh U UHTETPUPOBATH
(GyHKLINU OJHOH U He-
CKOJIBKHUX NEPEMEHHBIX
Ha 3KCTPEMYM, UCCIIEN0-
BaTh HA CXOJIUMOCTb psi-

YacTuuHbIE YMEHUS

Henomnurle
YMEHUS

YMeHus IoJIHBIC, J10-
MyCKaIOTCs HEOOIbIINe
OIUOKU

CdopmupoBaHHbIe

yMEHUs
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IIbI, HAXOJNUTh YHCJIOBBIE
XapaKTEPUCTUKH CITy-
YaWHBIX BEJINYNH

Baagers: meTogamu BbI-
YHCIICHUS KPaTHBIX, KPU-
BOJIMHEMHBIX U IIOBEPX-
HOCTHBIX UHTETPAJIOB U
HaBBIKAMU TIPUMEHEHUS
9THX 3HAHUH K PELICHUIO
3aJa4 MEXaHUKH, COTIPO-
TUBJICHUS MaTE€PUAIOB,
npyrux obmenpodeccu-
OHAJIbHBIX U CIIELHalIb-
HBIX TUCIHIUINH, BJIa-
JeTh METOAAMHU UCIIOJIb-
30BaHUS MaTeMaTH4e-
CKUX METOJI0B 00paboT-
KH DKCTIEPUMEHTATbHBIX
JTAHHBIX.

Yactuaaoe BJIaJCHUEC HABbI-
KaMHu

Hecucremaruue-
CKOE IPUMEHEHHNE
HaBBIKOB

B cucremarnyeckom
MPUMEHEHUU HaBBIKOB
JTOTTY CKAIOTCSI TPOOEIIBI

YcnenHoe u cucreMa-
TUYECKOE MMPUMEHCHHE
HaBBIKOB
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8. OcobeHHOCTH peau3alui JMCUHUIJIMHBI 1J151 HHBAJIWIO0B U JIML ¢ OTPAHNYEHHbIMH
BO3MOKHOCTSIMH 310POBbS

Jns ocyiecTBieHus NpoLEAYp TEKYIIETO KOHTPOJIA yCIEBAEMOCTH M IMIPOMEKYTOYHOM aTTe-
cTanuu 00y4JaromuXxcst CO3AaHbI (POHIBI OIEHOYHBIX CPEICTB, AIalITUPOBAHHBIC IS MHBAIUIOB U JIUIT
C OrPaHMYEHHBIMU BO3MOXXHOCTSIMHM 3J0POBbSI M IO3BOJISIOIIHME OLICHUTH JOCTH)KEHHE HWMHU 3a-
IUIAHUPOBAHHBIX B OCHOBHOM 00pa3oBaTeNIbHOI IMporpaMMe pe3yjbTaToB OOyuYeHUsS U ypPOBEHb
c(hOPMHUPOBAHHOCTH BCEX KOMIIETCHIIMH, 3asBICHHBIX B 00pa3oBaTenbHOM mporpamme. @opma mpo-
BEJICHUS TEKYUIEH aTTeCTAaluy Il CTYAEHTOB-MHBAJIWJOB YCTAHABIMBACTCSA C YYETOM WHIHUBUIY-
QJIBHBIX MCUXO(PU3NUECKUX 0COOCHHOCTEH (YCTHO, MUCHbMEHHO Ha Oymare, MUCbMEHHO Ha KOMIIbIO-
Tepe, B popme TecTHUpoBaHUS U T.1.). [Ipu TecTupoBaHuu Ui ClIaOOBUIALINX CTYJICHTOB HCIOIb3Y-
10TCS (POHJIBI OIIEHOYHBIX CPEACTB C YKPYIHEHHBIM mpudToM. Ha 3K3aMeH mpurianiaercs compo-
BOXIAIOUIUH, KOTOPBIA 00ECIEeYMBaET TEXHUYECKOE COIMPOBOXKIEHUE CTyeHTy. [Ipun Heobxommumo-
CTH CTYJCHTY-MHBAJIMIY MPEIOCTaBISAETCS TONOJHUTEIBbHOE BpeMs sl MOArOTOBKH OTBETA HA K-
3ameHe (unu 3auere). OOyyaroluecs ¢ OrpaHUYEeHHBIMUA BO3MOKHOCTSIMU 3/T0OPOBBSI U 00y4JarOLInecs
WHBAJTUIBI 00CCIICYMBAIOTCS MEUATHBIMU WM DJICKTPOHHBIMU 00pa30BaTeIbHBIMU pecypcamu (IIpo-
rpaMMBbI, y4eOHBIE IMOCOOMS JJISi CaMOCTOSATEIbHONW padoTHl U T.1.) B (popMax, aJanTUPOBAHHBIX K
OTPaHUYEHUSM UX 3[IOPOBBS U BOCTIPUSATHS HHPOPMAIIIH:

1) JUIS UHBAJIMAOB U JIUL] C OTPAHUYEHHBIMHA BO3MOYKHOCTSAMHU 3/10POBbSI M0 3PEHUIO:

- JJA CJenbIX: 3aJaHus Ul BBIIOJHEHHS HA CEMUHApPAX M IPAKTUYECKUX 3aHATHAX
odopmisroTest penbedHO-ToUeuHbIM IpudToM bpaiiias uam B BUIE SIEKTPOHHOTO JOKYMEHTa,
JOCTYITHOTO C TTOMOIIBI0 KOMITBIOTEPA CO CIEIUATU3UPOBAHHBIM MPOTPAMMHBIM O0ECTICUEHUEM TSI
CJIeTBIX, JUOO 3a4YMTHIBAIOTCS ACCHUCTEHTOM; MHCHMEHHBIC 3aJlaHUs BBINIOJHSIOTCS Ha Oymare
penbedHO-TOUeYHBIM IpudTOM bpaiiis wiIM Ha KOMIBIOTEPE CO  CHEIHATHM3UPOBAHHBIM
MIPOrPaMMHBIM OO€CTIeYeHUEM /TS CIETIBIX 00 HaIMKTOBBIBAIOTCS ACCHCTEHTY; O0YYaIOTUMCS IS
BBITIOMTHEHUS  3aJaHUs TpPH  HEOOXOAMMOCTH  MPEIOCTABISAETCS  KOMIUIEKT MHUChMEHHBIX
MPUHAJUISKHOCTEH B Oymara Jijisi muchMa penbeHOo-ToueuHbIM mpudToM bpaiins, KoMIbOTep CO
CHeIUaTU3UPOBAHHBIM IPOTPAMMHBIM 00ECTICUCHHUEM IS CIIETIBIX;

- s caadoBuasimmx: oOecreunBaeTCs WHANBUAYATbHOE PAaBHOMEPHOE OCBEIICHHE HE
MeHnee 300 srokc; 00yyaromuMcs sl BBIMIOJIHEHUS 33aJJaHus TIPU HEOOXOAMMOCTH MPEAOCTABISETCS
YBEITMYMBAIOIIEE YCTPONCTBO; BO3MOXKHO TaKXE HCIIOJIb30BAHUE COOCTBEHHBIX YBEITMYHBAIONINX
YCTPOWCTB; 3aJJaHus JUIsl BBITOTHEHUS 33/JaHuid 0(OPMIISIOTCS YBEIIMUEHHBIM IPU(PTOM;

2) JUIS. UHBAJIMAOB U JIML] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3/10POBbS 110 CJIYXY:

- VI TJIYXMX U ciaafdocaplmammx: o0ecrneunBaeTcs Hallnyie 3ByKOYCHIIMBAIOIIEH arapa-
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TYpbl KOJUIEKTUBHOTO IMOJIb30BaHUS, IPU HEOOXOAUMOCTH OOy4YalOIIUMCS MPEAOCTABISIETCS 3BYKO-
YCWJIMBAIOIAs anmnaparypa MHAUBUIYAIbHOTO MOJIb30BaHUS; IPEIOCTABISIOTCS YCIYTH Cypaonepe-
BOJUMKA,

- VISl CJIEMOTJIYXMX JIOMYCKAeTCs MPUCYTCTBHE aCCUCTEHTA, OKA3bIBAIOIIETO YCIyTH TU(IO-
CypAoIepeBoYrKa (MOMUMO TPeOOBaHHI, BBITOIHIEMBIX COOTBETCTBEHHO JIJIS CIEIBIX U MIYXHX);

3) JUIS JIUL C TSDKENBIMU HapYLIEHUSIMU Peuu, TIyXuX, c1a0oCHbllanuX JeKIUd U ce-
MUHAapBI, IPOBOJUMEIE B yCTHOW (hopMe, TPOBOISATCS B MUCBMEHHOM (hopme;

4) JUIsL UHBAJIMJIOB U JIML C OTPAaHUYEHHBIMH BO3MOYKHOCTSMH 370POBbsI, HMEIOLIHUX
HApPYLIEHHUS OMOPHO-IBUIaTeJIbHOIO annapara:

- JUI JIUL ¢ HAPYLIEHUSIMU OMOPHO-IBUTaTEeNIbHOTO amnmnapara, HapylIeHUSIMU JBUTATEIbHBIX
GyHKIUH BEpXHUX KOHEYHOCTEH HIIM OTCYTCTBHEM BEPXHHMX KOHEYHOCTEH: MHUCHMEHHBIC 3a/IaHus
BBITOJIHSAIOTCS. HA KOMITBIOTEPE CO CIIEIUATU3UPOBAHHBIM IPOTPAMMHBIM 00ECTICYeHHEM WITH HaJIHK-
TOBBIBAIOTCSI ACCHCTEHTY; BBINOJIHEHHE 33JaHUN (TECTOB, KOHTPOJbHBIX PabOT), MPOBOAMMBIE B

MUCBEMEHHOM (hopMe, TPOBOAATCA B YCTHOHM opMe IMyTeM orpoca, Oece/ibl C 00yUYaroIMCs.

9. YueoHo-MeTOoqUYecKOe U HHPOPMAIIHOHHOE 00ecnevyeHHe TUCIHIIINHBI

9.1. JlutepaTtypa

1. [Hanxo II. E., [Tonos A. I'., KocxxeBaukosa T. 1. Beiciias marematrka B ynpaKHEHUSIX U
3agadax. Y.1, U.2. -M.: Bricmras mkoia, 2013.

2. I'mypman B. E. Teopus BeposTHOCTEl 1 MaTeMaTHYeCKasi cTaTUCTHKA.—M.: Bpicmast
mkomna, 2013.

3. TIucemennsrii /. T. KoHcmekT nekiuii mo Beiciei maremaruke. [TomHbIi Kype. — M.

Briciras mxoma, 2013.

CannoB A. A. Kpatkwuii kypc BeIcIeld MaTeMaTHKH, TOM. 1, Tom 2. — ['po3nsrii, 2016.

[lIunaues B. E. OcHoBEI BEIcHIcH MaTemMaTuku. — M.: Beicmas mkoia, 2015.

o &

[Muckynos H. C. luddepennunansaoe u narerpanbaoe ucuucienus. — M.: UHTEI'PAJI
ITPECC, 2007.

7. Aonynxamunos C. C., Acxa6oB C. H., berunrupues M. A., Cumonenxko P. A. Kparkuit
KypC T€OpPUHU BEPOSITHOCTEN M MaTEMAaTUUYECKOM CTaTUCTUKU: TEOPHUsl, IPUMEPHI, TUIIOBBIE
pacu€Tel. YueOHOoe mocoOue Jisi CTYJIEHTOB TEXHHUECKUX BY30B. —PocToB-Ha-/oHy:
000 «/lnanazon», 2001

8. baraera M. T. COOpHUK 3a/1a4 110 TUHEHHOW U BEKTOPHOH anredpe v aHATUTHYECKOW TeMeT-
pun.— I'posnsriii, UL I'THU, 2007.

9. Hamaesa JI. I1I., Cocnambekona JI. C. Coopuuk 3anau. JnddhepeHnnansupie ypaBHEHU.—
I'posusrii, UIIL I'THHA, 2010.

10. T'agaeB A.M. [TuddepeHnumanbaoe HeUUcieHne GYHKITMH OHON TepeMeHHOM. — ['po3-
uei, UL I'THH, 2009.

11. l'auaeB A.M. UHTerpanbHOe ucunuciaeHne pyHKIUNA 0HOM nepemeHHoN. — ['po3HbIi,
WIIL I'THU, 2009.

12. MaremaTrueckuii ananus u audepeHnnanbapie ypaBHEHUS. 3a1a491 U yIIPaKHEHHS
[DnexTpoHHBIH pecypc]: yuebHoe nocobue/ B.B. Biacos [u ap.].— DnekTpoH. TekcTo-
Bble AaHHbIe.— MockBa: UHTepHeT-YHuBepcuter Mudopmarmonnsix Texnomornii (MH-
TYUT), Aii [Tu Ap Menua, 2020.— 375 ¢.— Pexxum gocrymna:
http://www.iprbookshop.ru/97549.html. — 3bC «IPRbooks
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13. MaromaeBa M. A., McaeBa JI.M. IIpakTuky™m 1o BeICIICH MaTeMaTuke, 9acth 1,2,3. —
I'poznsri, 2019.

HNuTepHeT pecypcebl

1. Caiir kadeapsl https://vpmipit.ru/
2. https://edu.ru/

9.2. Metoanueckue ykazanusi (MpuJio:keHue)

10. MaTepuajibHO-TeXHHYECKOe o0ecriedeHne T CHUTITTHHbI

3a kadeapoit «Briciias MaTeMaTHKa» B TIIABHOM Y4€OHOM KOPITYyCE 3aKPETUICHBI JIEKITMOHHAS
aynutopus Ne 1-16, aynuropuu ams npoBesieHus npaktudeckux 3anatuit NeNe 2-08, 2-27, 2-29, 2- 31,
2-33, 2-35, OONBIIMHCTBO M3 KOTOPHIX OCHAIICHO Ta0JMIIaMH, TPapUUYECKHM MaTepHaiOM, Yep-
TeXaMH 110 JIMHEWHOH anreOpe, 3J1eMeHTaM BEKTOPHOW anreOphl, aHATUTUYECKON reoMeTpuu, nud-
(dbepeHIMaTLHOMY HMCUYUCIICHUI0 (YHKIUH OJHON IMMEepEeMEHHOW, MHTErpabHOMY HCYHCIeHWI0. Ha
Kadenpe UMEIOTCS UHTEPAKTUBHAS T0CKA U UAMIPOCKTOP.

11. lonoiHeHHs ¥ U3MeHEeHUsI B padoyeii mporpaMMe Ha y4eOHbIIi 1o

I[OHOJ'IHGHI/IH 1 N3MCHCHHS B pa60qI/Ie IMporpaMmMbl BHOCATCA €KEIroAHO IMEPCa HAYaJIOM HO-
BOIO yqe6Horo roaga 1o (I)opMe. M3mMmeHeHus J0KHBI OQ)OpMHHTBCH JAOKYMCHTAJIbBHO U BHOCATCA BO

BCC YUTCHHBIC DK3CMILIAPEBI.
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IIpuiaoxenune
MeTtoauyeckue yKa3aHusi 10 OCBOCHUIO M CIHUIIJIUHbI
« MaTemMaTHKa»

1. Meroanyeckue yKazaHus sl 00y4alOUIUXcs MO MJIAHMPOBAHUIO U OPraHU3allUM Bpe-
MEeHH, He00XO0AMMOro /ISl OCBOEHUSI TMCHUILIMHBI.

N3yyenne pekoMeHayeTCsl Ha4aTh ¢ O3HAKOMJICHUS ¢ paboueil MporpaMMoi TUCIUILIMHBL, €€ CTPYK-
TYpOH U CO/IepIKaHUEeM pa3iesoB (Moayei), pOHIOM OIEHOUYHBIX CPEACTB, 03HAKOMHUTHCA € y4eOHO-
METOJIMYECKUM U UH(POPMALIMOHHBIM 00€CTIeYeHUEM JUCITUILINHBI.

HucnuruimHa «MaTteMaTHK» COCTOUT U3 CBA3aHHBIX MEXIY CO00I0 TeM, 00eCIeunBalOIMX MOCIeN0-
BaTeIbHOE U3yUYeHUE MaTepHuaa.

OOyuenue 1o qUCHUIUIMHE « MaTeMaTuKay OCyIIECTBISETCS B CIEAYIOUINX popMax:

1. AynutopHbie 3aHATUS (JIEKLIUU, TIPAKTUYECKUE 3aHATHS).

2. CamocTrosTenbHas paboTa cTyeHTa (IOATOTOBKA K JIGKIUSAM, PAKTHUECKUM/ IPAKTHUECKUM
3aHATUSM, U UHBIM (pOpMaM MUCbMEHHBIX paboOT, BBHINOJHEHUE aHAIM3a KEeHCOB, MHAUBHIyalIbHAsS
KOHCYJIbTAIUs C TIPETIOIaBaTEIIEM ).

3. NuTepaktuBHbIC (POPMBI IPOBEACHUS 3aHATHH (KOJIIOKBUYM, JEKIUS U Ip.(hopMBbI).

VY4eOHbII MaTepuan CTPyKTypUPOBaH U U3yYEHHE MUCIHUIUTMHBI IPOU3BOAUTCS B TEMAaTHYECKOM
nocneaoBareabHoCTH. KaxaoMy MpakTHYeCKOMY 3aHSTHIO U CAMOCTOSITEIbBHOMY U3YUYEHUIO MaTepH-
ajia MpeIIecTBYET JEKIH Mo JaHHOW Teme. OOyuarommecs: CaMOCTOATEIBHO MPOBOIAT MPEaBAPH-
TEJIbHYIO MOATOTOBKY K 3aHATHIO, IPUHUMAIOT aKTUBHOE M TBOPUYECKOE y4acThue B OOCY>KICHHH TEO-
PETHYECKUX BOIIPOCOB, pa3dope NpOoOJIEMHBIX CUTyallMii M MOMCKOB IyTeld MX pelieHus. MHorue
mpo0JieMbl, U3y4aeMble B Kypce, HOCSAT JUCKYCCHOHHBIA XapakTep, UYTO MpeJroyiaraeT MHTePaKTUB-
HBIW XapaKTep MPOBEJACHHUS 3aHATHI Ha KOHKPETHBIX IIPUMepax.

Ornucanue nocnea0BaTeIbHOCTH IeUCTBUN 00yUaroierocs:

[Tpu u3yyeHun Kypca cienyeT BHUMATENbHO CIYIIATh U KOHCIIEKTUPOBATh MaTepual, u3ia-
raeMblii Ha ayAUTOPHBIX 3aHATHUAXK. J{JIs1 €ro MOHUMaHUs U KaYeCTBEHHOTO YCBOCHUSI PEKOMEHIYETCSI
ClIeyIOIIas MOCIeI0BATENbHOCTD JeHCTBUI:

1. Tlocne okoHUaHUS YUEOHBIX 3aHATHH IS 3aKPETUICHUST MaTepraia MpOCMOTPETh i 00 IyMaTh
TEKCT JICKLIUH, TPOCITYILIAHHON Cero/IHs1, pa3o0paTh paccMoTperHbie mpumepsl (5 - 10MHuHYT).

2. Ilpu MOATOTOBKE K JIEKIIUHU CIIEIYIOIIETO THS TTOBTOPUTH TEKCT MPEIbIIYIIEH JeKIIH, IOy~
Math O TOM, Kakasi MOXeT ObITh cieytomas Tema (5- 10 MuHyT).

3. B Tedenue Henmenu BEIOpATh BpeMs JIJIsl paOOTHI ¢ TuTepaTypoii B onbdauoreke (o 1 gacy).

4. Ilpy mOATrOTOBKE K MPAaKTUYECKOMY 3aHSTHIO ITOBTOPUTH OCHOBHBIE MOHATHUS 110 TEME, U3Y-
YUTh TPUMEPHL. Pelas KOHKPETHYIO CHTYaluio, - MPEIBAPUTENLHO MOHATh, KAKOH TEOPETHUECKUI
MaTepHuall Hy’KHO MCII0JIb30BaTh. HaMeTuTh miaH peueHust, nornpoooBaTh Ha €ro OCHOBE PEIIUTh 1 -

2 TIpaKTUYeCcKue cuTyamnuu (J1ad.padoThI).

2. Metoauyeckue yKazaHusi o padore 00y4aomuxcsi BO Bpems NpoBeIeHus!
JeKIuH.

Jlexiuu Aar0T 00Yy4aIONIMMCS CHCTEMaTU3UPOBAaHHBIC 3HAHUS 110 AUCHIUIIINHE, KOHIIEHTPUPYIOT
X BHUMAHHUEC HaA HaI/I6OJ'Iee CJIOKHBIX U BAXXKHBIX BOHpOC&X. .HeKHI/II/I O6I)I‘—IHO N3JIararTCA B Tpagmun-
OHHOM HJIM B TIPOOJIeMHOM cTHIIe. J[J1sl CTYZCHTOB B OOJIBIIMHCTBE CIIy4aeB B IPOOJIEMHOM CTHIIE.
[Tpo6GneMHBIN CTHIIH TIO3BOJISIET CTHMYJIHMPOBATh aKTHUBHYIO MO3HABATEIBHYIO JCSITEIBHOCTH OOyda-
IOLIUXCS. M UX MHTEpPEeC K JUCUUIUIMHE, (POPMHUPOBATH TBOPUYECKOE MBILIUICHHUE, MPUOEraTh K MPOTH-
BOINOCTABIICHUSIM U CpPaBHEHUSIM, JelaTh O000OINEHHUs, aKTHMBU3UPOBATh BHUMAHHE OOYYaIOIIMXCS
MTyTEM TTOCTAHOBKH MTPOOJIEMHBIX BOITPOCOB, MOOMIPSATH TUCKYCCHIO.

Bo Bpewmst TeKIIMOHHBIX 3aHATUI PEKOMEHIYETCsl BECTH KOHCIIEKTUPOBAaHHE y4eOHOT0 MaTepHa-
na, oOpamath BHUMaHue Ha (OPMYJIUPOBKH M KATETOPUH, PACKPHIBAIOIINE CYTh TOTO UM MHOTO SIB-
JICHMS, WJIU TIPOLIECCOB, BBIBOJIBI U ITPAKTUYECKHE PEKOMEHIALINH.

KoHcmekT nexkumm nydine Mmoapa3fessiTh Ha IMyHKTHI, COOJI0/ass KpPacHYK CTPOKY. DTOMY B
00JIBIIION CTeTeHHn OyIyT CIIOCOOCTBOBATH BOMPOCHI TUIAHA JIEKIIUU, TIPEIJIOKEHHBIC MTPETIOAaBaTEIIsIM.
Crnenyer oOpamiath BHMMaHHE Ha aKIICHTBI, BBIBOJbI, KOTOpBIE JENIaeT MpENojaBareib, OTMeYas
HamOoJee BaKHbIE MOMEHTHI B JICKIIMOHHOM MaTepHaNIe 3aMEUaHUSIMH «Ba)KHOY, «XOPOIIIO 3aIIOM-
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HUTH» U T.I. MOXHO JIeNIaTh 3TO M C MOMOIIBIO Pa3HOIBETHBIX MapKEPOB MM PYYeK, MOJICPKHBAS
TEPMUHBI U ONIPEIICIICHHSI.

[lenecoobOpa3Ho pa3paboTaTh COOCTBEHHYIO CHUCTEMY COKpalleHUl, abOpeBUaTyp U CHMBOJIOB.
OnHako npu anpHelIIeld padoTe ¢ KOHCIIEKTOM CHMBOJIBI JTYYIIE 3aMEHUTh OOBIYHBIMH CIIOBAMH JIJIsI
OBICTPOTO 3PUTEIHLHOIO BOCIIPUATHUS TEKCTA.

PabGotast Haj KOHCTIEKTOM JIEKIIUH, HEOOXOAUMO UCIIOIB30BATh JINTEPATYPY, KOTOPYHO PEKOMEH-
JI0BaJ MpernoiaBaTelb. IMEHHO Takasi cepbe3Hasi, KpOIoTIMBas paboTa ¢ JIEKIIMOHHBIM MaTepUaioM
MO3BOJIUT TITyOOKO OBJIA/IETh TEOPETHUECKUM MATEPHUATIOM.

Temaruka nexkuuii gaercs B paboueil nporpamMme JIUCHUIUIMHBI.

3. MeToauyeckue yka3aHusi 00y4aromumMcsl 0 MOAroTOBKe K MpaKTH4e-
CKHM/CeMHHAPCKUM 3aHSATUSIM.

Ha npakTrueckux 3aHsATUSX IPUBETCTBYETCS aKTUBHOE Y4acTHE B 00CYKIEHUN KOHKPETHBIX
CUTYyallui, ClIOCOOHOCTh HAa OCHOBE MOJYYEHHBIX 3HAHUI HaxoauTh Hanboee 3PEeKTUBHbIEC pellle-
HUS TTOCTABJICHHBIX MPOOJIEM, yMETh HAXOUTh TIOJIC3HBIA JTOMOJTHATEIHHBIA MaTepHAI 110 TEMAaTHKE
CEMHHAPCKUX 3aHSATUH.

CTyleHTy PEKOMEH]IyeTCS CIICIYIOIIasi CXeMa MOJATOTOBKH K MMPAKTUIECKOMY 3aHSITHIO:

1. O3HaKOMJICHHE C IUIAHOM MTPAKTUIECKOT0/CEMUHAPCKOTO 3aHATHSI, KOTOPBIA OTPaXaeT CO-
JIepKaHUE MPETI0KEHHON TEMBI;

2. IIpopaboTaTh KOHCIEKT JICKIIHIA;

3. Ilpounrtarte nuteparypy.

B mporiecce moaroToBKY K MPAKTHYECKUM 3aHITHSIM, HEOOXOMMO 00paTHTh 0CO00€ BHUMAHUE
Ha CaMOCTOSITENIbHOE N3Y4YeHHE PEKOMEHI0BaHHOM TuTepaTypsl. [Ipu Bceil moHOTe KOHCIIEKTUPO-
BaHUS JICKIIUU B HE HEBO3MOXKHO M3JI0KHUTH BECh MaTepHall M3-3a JJUMHUTA ayIUTOPHBIX 9acoB. [1o-
3TOMY CaMOCTOATEJIbHAs paboTa ¢ ydeOHUKaMH, y4eOHbIMU TOCOOHUSIMH, HAyYHOM, CIIPaBOYHOM JTH-
TepaTrypoi, MarepraliaMy IIePUONISCKUX n3anuil u HTepHeTa sBisiercs Hanbomee 3 (HeKTHBHBIM
METOJIOM TOTYYEeHHsI TOTIOTHUTENBHBIX 3HAHUH, TO3BOJISIET 3HAUUTENBHO aKTHBU3UPOBATH MPOIIECC
oBJIaicHUst HHGOpMaIIHel, CrmocoOCTBYeT 0oJiee TTy0OKOMY YCBOSHHUIO H3y4aeMOro Marepuara,
(dbopMHUpYeT y CTyIEHTOB OTHOIIIEHHE KOHKPETHOI npobieme. Bece HOBbIe TOHTHS 110 H3y4aeMoi
TeMe HEOOXOMMO BBIYYUTh HAaU3YCTh U BHECTH B IJI0CCApUi, KOTOPHIH 11€J1eC000pa3HO BECTH C ca-
MOT0 Hayaya u3y4eHus Kypca,

4. OTBeTUTH HA BOMPOCHI TUTAHA TTPAKTUIECKOTO 3aHATHS;

5. BEIMOTHUTH TOMalliHee 3a/1aHKE;

6. IIpopaboTarh TECTOBBIE 3a/IaHUS U 33]1a4H;

7. Ipu 3atpyaHeHUsIX cHOpPMYIMPOBATH BOIIPOCHI K MPEMOJaBATEINIO.

PesynbTat Takoi paboThI TOJDKEH MPOSIBUTHCS B CIIOCOOHOCTH CTYIEHTa CBOOOIHO OTBETUTH HA TEO-
peTHYecKHe BOMPOCH MPAKTUKYMa, BHICTYIIATh U yUYaCTBOBATh B KOJUIEKTUBHOM OOCY>KJICHHH BOIPO-
COB M3y4aeMOW TEMBI, TIPABHIILHO BBITTOJHATH IPAKTHYECKHE 33JJaHUS M HHBIC 3a/IaHUs, KOTOPBIS
naroTcs B GOHJIE OLIEHOYHBIX CPEJCTB AUCIUILITHHBL.

3. Metoauueckue yka3aHusi 00y4aromuMcsl 0 OPraHU3aluu CAMOCTOSITeIbHOI padoThlI.

[lenp opranu3aluu caMOCTOSITENFHOM paboThI MO AUCHUTUINHE «MaTteMaTukay - 3TO
yIIIyOJICHHE U paCIIMpPEeHNE 3HAaHUH B 00JIaCTH MTPUKIIAAHOW MaTEeMAaTUKH;
(hopMHpOBaHKE HABBIKA U HHTEPECA K CAMOCTOSITENILHOM MO3HABATEIHHON IeITeIbHOCTH.

CamocrosiTenpHas paboTa 00yJaronuXcst sSIBJSETCS BAKHEUIITAM BHJIOM OCBOCHHS COJIEP KaHUS
JTUCIUIUTAHBL, TTOJITOTOBKY K MPAKTHYECKUM 3aHATUSAM U K KOHTPOIBHOU padoTe. Crofa xe OTHOCSAT-
Csl M1 CaMOCTOSTENbHOE YIITyOJIeHHOE U3yueHne TeM AucuUILIMHbL. CaMocTosTenbHas paboTa npea-
CTaBISIET OO0 MOCTOSIHHO JICHCTBYIOIIYIO CUCTEMY, OCHOBY 00pa30BaTeIbHOTO MPOLECCa U HOCUT
HCCTIE0BATENIbCKUIN XapaKTep, YTO MOCTYKUT B Oy IyIIIeM OCHOBAHHMEM JIJIsi HAITUCAHMS BBITY CKHOM
KBTU(DUKAIIMOHHOUW paboThl, MPAKTHUYECKOTO MPUMEHEHUS TOTYyUYSHHBIX 3HAHHM.

Opranu3anys caMOCTOSTEIHFHOW paboThl 00YUAIONTUXCSl OPUCHTUPYETCS HAa aKTUBHBIC METOJIBI
OBJIAJICHUS 3HAHUSMU, PA3BUTHE TBOPUYECKUX CITIOCOOHOCTEH, MepeXo ] OT MOTOYHOTO K MHIUBUya-
JU3MPOBAHHOMY O0YUYEHHIO, C YYETOM OTPEOHOCTEN U BO3ZMOKHOCTEH TIMYHOCTH.
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[TpaBusbHAsE OpraHU3aIMs CAMOCTOSATENBHBIX YUEOHBIX 3aHATHH, UX CHCTEMATUIHOCTb, I1eJIECO-
o0pa3Hoe MIaHUpOBaHUE pabouero BpeMEHH MO3BOJISIET CTYICHTaM pa3BHBATh YMEHUS M HABBIKH B
YCBOCHHUU U CHCTEMAaTU3allUU IPUOOpETAaeMbIX 3HAHHH, 00eCIIeYrBaTh BHICOKUH YPOBEHD yCIIEBae-
MOCTH B ITEpHO 00yUEHHsI, TOTYYUTh HABBIKHA MOBBIMIECHHS TPO(HECCHOHALHOTO YPOBHSI.

CamocrosTenbHas paboTa peaan3yercs:
- HETOCPEJCTBEHHO B MPOIIECCE Ay TUTOPHBIX 3aHATHIA - Ha JICKIUSIX, IPAKTHUECKUX 3aHATHUSIX;
- B KOHTAaKTE C MMPEMNo/IaBaTeIeM BHE PAMOK PACICAHUS - HA KOHCYJIBTAIUSX 110 y4eOHBIM BO-
pocam, B X0JI¢ TBOPUECKUX KOHTAKTOB, IIPH JTUKBUIAIIUH 32]I0JKCHHOCTEH, TPH BHIMOJIHEHUH UH-
TUBUAYaTbHBIX 33IaHUN U T.1I.
- B OMOIMOTEKE, TIoMa, Ha Kadeape IpH BHITOTHEHUH 00yYarOIIMMCS y9eOHBIX U ITpaKTHye-
CKHUX 3ajad.

Buasr CPC u xpuTepuu O1eHOK

(o 6amnpHO-perituaTroBOM cucreme [ THTY, CPC onenuBaercs B 15 6ainioB)
1. KoHnTtposbhas pabota
2. KonnokBuym

Tembl 1711 caMOCTOSITENILHOM padOThI MPOIMKUCAHBI B pabodeii mporpaMMe AUCIHILTUHBL Dddek-
THUBHBIM CPEACTBOM OCYIIECTBICHUSI O0YUYaAIOIIUMCS CAMOCTOSTETIbHOM PabOTHhI SBISETCS IEKTPOH-
Has nH(pOpPMaMOHHO-00pa3oBaTeNbHas Cpela YHUBEPCUTETA, KOTOpask 00eCIeunBaeT JOCTYII K
y4eOHBIM IUTaHaM, Pa0OYXM MpOorpaMMaM JAUCHUILINH (MOAYJIEH), MPAaKTUK, K U3aHUAM JJIEKTPOH-
HBIX OMOJIMOTEYHBIX CUCTEM.
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