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Pabouas mporpamma mucuMIUiMHbl «Bpiciias maremaTtuka» pa3paboTaHa Ha OCHOBAaHUH
(denepanbHOrO0 TOCYJapCTBEHHOTO OO0pa30BaTENbHOIO CTaHJApTa BBICHIEr0 O00pa3oBaHUS IO
HanpasiieHut0 1oaAroroBku 19.03.02 IlpoaykTel NUTaHUS U3 PACTUTEIBHOTO ChIpbs (YpOBEHBb
OakanaBpuaTa), YTBEpP)KICHHOIO Ipuka3oM MuHucrepcTBa oOpa3zoBaHMs M Hayku Poccuiickoii
@eneparuu ot 12 mapra 2015 r. Ne 211, «O6 yrBepxkaeHuu (eaepaabHOro rocyliapcTBEHHOTO
00pa3oBaTeNbHOIO CTaHAAapTa BBICIICr0 O0Opa3oBaHMA I10 HampaBiieHHs moaAroToBku 19.03.02
[IpoxyKkThl MUTaHHWS M3 PACTUTEIBHOTO CBHIPhS (YpOBEHb OakalaBpuaTa), yu4eOHOTo IUIaHa II0
OCHOBHOH Ipo¢eccHOHaIbHON 00pa30BaTeNbHOM IporpaMMe Bbiciiero oOpasosanus «TexHonorus
XJ1e0a, KOHIUTEPCKUX U MAKapOHHBIX U3/1eIUH (PYHKIMOHAIBHOTO Ha3HAYECHUS».

PaGouas mporpaMMa JTUCIHUIUIMHBI pa3paboTaHa Ipynmon B cocTaBe: K.I.H, AoneHT Oaunokosa E.B.,
K.ILH., 1oueHT Tyukuna JL.K.

PykoBoauTeb OCHOBHOM
npodeccnoHaTEHOM
00pa3oBaTeNLHON IPOTPAMMBI
JIOKTOP OMOJIOTHYECKUX HAYK, (o)
JOLEHT, TIpodeccop

B.H. Koznos

Pabouas mporpamMma AMCHMILTAHBI 00CYXKICHA U YTBEPXKIACHA Ha 3acenanuu kadeapsl «TexHomornu
MHUIIEBBIX MPOU3BOICTBY
ITporokon Ne 11 ot «29» urons 2023 roma

5l
W.o. 3aBenyrommii kapeapoit TIIIT, . //

JIOLEHT, K.0.H. JI.®. ITonomapena
(moamuce)




OraBieHue

1. LeH ¥ 3a0QUN JUCITUATIIIIIHB .......ecveevesteereessesseesesseesessesseessessesssessesssessessesssessessssssessssssessesssessessssssessesssensessesssenns 4
2. Mecto aucuumuIiHbL B CTPYKTYPE OITOI ...t 4
3. TpeboBaHUsI K pE3YIbTATAM OCBOCHUS JUCIIMIIIIHHBL ......cuvrvrerimierreseaensesestaenessesesesessesesessesesenessesesssesseseneensnes 4
4. O6beM TUCHMILIMHBI ¥ BUABI Y4eOHOU pabOThI (pa3aenseTcs Mo GOpMaM OOYUCHUS) ......c.cveevererereeerenen. 5
5. CoaepkaHue AUCHUTUTUHBL «IMATEMATHKA ....eveveveniereerirtestestesiessensesteseesessessessessensensensensesessessessessensensensenseneens 6
5.1. Conepxanue pa3aenoB U TEM JUCHUIUTHHBL «IMATEMATHKA ....c.veuvereeuerrerienierienieseneeeesessessessessessensenseneeneene 6

5.2 Pa3gensl AMCUMILIMHBI M MEXAMCLUUITIMHAPHBIE CBA3M C O0ECIeUYMBAaeMbIMU (IIOCIIEAYIOLIMMU)

D10 % (000 0000 0 5 % 1Y 1 (N 7
5.3. Pa3gesnnsl ¥ TeMBI JUCHUIUINHBI «MAaTEMATHKA» U BB 3AHITHIH «.ococuvveeeeeeeeeeeeeeeeeeeeeeeeseeaeeesaseeeesassneees 8
6. IIepeUeHDb MPAKTHUCCKIX BAHITHH «....eevertertirtirieeenieseeseesestestessessesseseseeseesessessessessensensenseseesessessessensessensensenseneens 10
6.1. [InaH caMOCTOATETBHOU PAOOTBI CTYZIEHTOB ....vuveuerrrererireereueessesesesessesesessssesesesessesesesssseseseseesesesessesesenensenes 11
7. llpuMepHast TEMAaTUKA KYPCOBBIX PAOOT (IIPOCKTOB) ....cvrvveueerrereuirirresesenessesesesessesesenssseseenseseseesseseseensenes 31
8. YuebHo-MeTou4eckoe U MHHOPMAITUOHHOE O0ECTIEUCHUE TUCHUTITHHDBI ....c..vevineeeereneeeieeeeseeeeneeseenenene 31
9. MarepuaibHO-TEXHUYECKOE O0CCTICUECHUE JUCIIUTIITITHBI «...euvvireereneereseesesenestenessenesseneesesesessesessesessesessenessns 32
10. OOPABOBATETBHBIC TEXHOIIOTHIH .......euvvertererresessesesseseesessesessesensesessesessesessenessensssensesensesensesensesensesessenessenessenessens 32
11, OLICHOUHBIE CPEICTBA ....ueuveueveneritetentestatesesseseesesesseseesessesesese st ebestese st esenseseases e et eseebeneebeaeeb e e es et ebe st eseaseseneeneanens 33
12. Opranuzaiusi 00pa3oBaTeIbLHOTO MPOoLiecca AJS JIUI C OTPAHUYEHHBIMU BO3MOKHOCTSAMH. ......vevnnvese. 44
13.  JIMCT PETHCTPALIMHU HBMEHEHUI ....c.viiuviiientiiitesteeie ettt ettt ettt e bbbt abeen e nne et 45



1. Heau u 3agaum TUCHUILIUHBI «MaTeMaTHKa)

[lenp yueOHOW IWMCIUIUTUHBI 3aKJIFOYAETCS B TIOJYUYEHUH OOYYAIOIIMMHCS TEOPETHUYCCKHX
3HAHUU

e [lonroroBka B 001acTu pyHAaMEHTAIBHOW MaTeMaTHKH

e popmupoBanue o0meKyIbTypHOU KoMmeTeHmu OK-5.

® IPUBUTHUE HABBIKOB COBPEMEHHBIX BUJIOB MATEMAaTHUYECKOT'O MBIIIICHHUS,

3ajiaun y4eOHOM TMCIUIIUHBL

¢ popMHUpoOBaHUE TOTOBHOCTH MCIIOJIb30BAHMSI MATEMAaTHUYECKUX METOJIOB B
MPAKTUYECKON U MPOPECCHOHATBHON IEeITETLHOCTH;

e popmupoBaHue yMeHUs pa3doupaThcs B MpOoPeCCHOHATBHBIX BOIIPOCaX, CHhOpMyITHMpPOBAHHBIX
Ha MaTeMaTUYECKOM SI3BIKE;

® IpUMEHEHNE MaTEMaTUYECKUX MOHITHI NP ONKMCAHUU TUIOBBIX MPO(ecCHOHABHBIX 3a/1a4
Y UCIIOJIb30BaHUE MaTEeMAaTUUYECKIUX METOJIOB IIPU UX PEIICHUH.

2. Mecto nucuumiaudabl B cTpykTrype OIIOIL: Vuebnas nucuumumna «MaTeMaTHKay
peanu3yercss B (yHAAMEHTAJIbHOM  MOJyJE€ OCHOBHOH mpodeccuoHanbHOI 00pazoBaTeIbHOM
nporpamMMbl 1o HampasieHuto moarotoBku 19.03.02 IlpoaykThl MUTAHHS U3 PACTUTETHLHOIO
CBIPBI.

N3yuyenue yuyeOHOM nucuuiuinHbl «MarTemaTruka» Oa3upyercs Ha 3HAHMSIX M YMEHMSIX,
MIOJyYEHHBIX OOYy4aroIIMMUCS paHee B XOJi€ OCBOCHHUsS IMPOrpaMMHOI0 Marepuaia psja ydeOHbIX
JUCLUIUIMH: IIKOJbHAs IporpaMMa o aiaredpe, reoMeTpuu, HayaiaM aHainusa. Heobxoaumo Takxke
UMETh XOpOIIME HAaBBIKM MAaTEMATUYECKUX BBIYHACICHUM M penieHus 3agad B pamkax EI'D mo
MaTeMaTHKe.

N3yuenue yueOHON nucuMmianHbl «MaTeMaTHKa» sBiseTCs 0a30BBIM IS MOCIEAYIOIIETO

OCBOCHHA IPOTpaMMHOI0 MaTtepuajia y‘Ie6HHX JUCLUIIIMH Kak: HpI/IKHaZ[HaH MCXaHHKa,

DneKTpoTeXHUKa U MeKTpoHuka, BKP.

3. TpeboBaHus K pe3yJbTaTaM OCBOCHHS JUCHUIIMHBI «MaTeMaTuka»:

[Ipoiecc wu3yuyeHuss aucHUIUIMHBL «MaTemaTuka» HampaBieH Ha (opmMupoBaHue
cienyomeld  o0meKyJbTypHOii komnereHuuit: OK-5 B COOTBETCTBUM C OCHOBHOM
npodeccCuoHaIbHOW 00pa30BaTEeIbHON MPOrPaMMON IO HAMPABIECHUIO TMOATOTOBKU 19.03.02
IIpoayKThl NMTAHUSA U3 PACTUTEIBHOIO CHIPbS 32049HOI (POPMBI 00yUEeHUS

B pesynpraTe n3y4eHus AUCLUIUIMHBI CTYIECHT JOJDKEH:
3namp: OCHOBBI JUHEWHOW  anreOpbl, DSJIEMEHThl AHAIUTHYECKOM TeOMEeTpUH U
MaTEeMaTHUYeCKOro aHajlh3a, TEOPUI0 BEPOSITHOCTH M MAaTEMaTHYECKYyI0 CTATUCTUKY, HEOOXOAMMBbIE
JUIS pellieHUs] TEXHUYECKUX 3aJ1a4; CYIIHOCTh CaMOOpPraHM3allui U caMooOpa30BaHUs; CYIUIHOCTh U
crieruuKy Ka4eCTBEHHBIX M KOJHMYECTBEHHBIX MeTOI0B uccienoBanus (OK-5).

YMeThb: NPUMEHSTh METO/Ibl TUHEHHON anreOphl U 3JIEMEHThl aHATUTHYECKOW TeOMETPUH IS
peleHusl TeXHUYECKUX 3a7ad; MOTHBHPOBATH ceOS HAa CaMOOPTaHU3aIlMI0 W caMooOpa3oBaHUE;
UCIOJIb30BAaTh KAUECTBEHHbIE M KOJMYECTBEHHBIE METOJbl HCCIENI0BaHMS, YMETh HCIIOJIb30BaTh
OCHOBBI MAaTEeMAaTHYEeCKHX 3HAHWUH TpPHU OIEHKE AIPPEKTHBHOCTH pPE3YyIbTaTOB JAEATEIBHOCTH B
paznuunbIX cpepax (OK-5).

Buiajgerh: HaBbIKAMH MPUMEHEHHS COBPEMEHHOIO MaTeMaTHYECKOrO HHCTPYMEHTApHs JUist
pemieHnst MPO(ECCHOHANBHBIX 3a7ay; HaBBIKAMH CAaMOOPTaHM3allMd W CaMoOOpa3oOBaHHs B
npodeccroHaabHOM cdepe; CHOCOOHOCTHIO pellaTh CTaHAapTHBIE 3ada4d  MPOPEeCCHOHATLHOM
nesrreapHOCTH (OK-5).



Ilepedyenn MuIaHNpPYyeMBbIX pPe3yJIbTATOB 00y4YeHHs M0 TUCHHUIINHE, COOTHECEHHBIX C
IJIAHUPYEMBbIMHU Pe3y/IbTATAMH 0CBOCHHS 00pa30BaTeJbHOI MPOrpaMMbl

[Mporiecc wm3ydeHuss mucnMIUiMHBL «MarteMaThKay HampaBlIeH Ha (OpPMHpPOBAHHE Y
o0yJaromuxcss MO TpOrpaMMe BBICIIETO 00pa3oBaHUsT — TNPUKIAAHONW OakajmaBpuaT — IIO
HanpaBieHuto moaroroBku  19.03.02 IIpoaykThl NHTAHHUST W3 PACTUTEIBHOIO ChIPbS,
HampaBJIEHHOCTh (Tpodwiib) Texuomnorus xieba, KOHIUTEPCKMX M MAaKAPOHHBIX W3IENUil CIICTYIOIIeh

oOmekyapTypHOl KomrieteHun: OK-5.

Kona u onucanue
KOMIIeTeHIIUH

Ilianupyemblie pe3yabTaTbl 00y4eHUs
1O JUCHUIIHHE

3HaeT: OCHOBBI JIMHEHHOW anreOppl ©  AJIECMEHTHI
AQHATUTUYECKON TeOMETpPUH, MaTeMaTH4YEeCKOTO aHalIu3a,
muddepeHIMaTbHBIX YPaBHEHUM, TEOPUU BEPOSTHOCTEH U
MaTeMaTUYeCKOW CTaTUCTUKU HEOOXOAMMBIC ISl PEIICHUS
CTAaHAAPTHBIX 3a/1a4 Npo(heCCHOHATBHON ACITSITEHOCTH

OK-5 CIOCOOHOCTBIO K
CcaMOOpTaHU3aINH u
€caM000pa30BaHUIO

Ymeer: IlpumeHaATr MaTeMaTUYECKHE METOABI IS

peleHus CTaHIAPTHBIX 3a1a4 npoQeccHoHaNIBHON
JIeSITeIbHOCTH

B.Haz[eeT: HaBbIKaMH MPUMCHCHUA COBPEMCHHOI'O
MaTEMaTHYCCKOI'O HHCTPYMCHTApHA JJIA PCUICHUA
CTaHJIAPTHBIX  3a1a4  MNPO(PECCUOHAIBLHOW  JIEATCIBHOCTH,
CIIOCOOHOCTBIO K CaMOOpraHmu3anuu u CaMOO6paSOBaHI/II-O.

4. O0beM IMCUMILIMHBI M BUABI Y4eOHOo# padoThl (pa3aeisiercs mo ¢popmam o0ydyeHus)

3aouHas popma o0yueHust

Bua yueOHoii padoThl Bcero CemecTpsl
qacoB / 1 2 3
3a4YEeTHbBIX
eIMHHUIL
AyIuTOpHBIC 3aHATHS (KOHTAKTHas1 padoTa) 24 8 8 8
B ToM unce: - - - -
Jlexuun 12 4 4 4
[TpakTuueckue 3anstus (113) 12 4 4 4
Cemunapsl (C)
Jlaboparopusie padotsl (JIP)
CamocrosiTesibHas padoTa (Bcero) 386 132 127 127
B ToM gncie: - - - -
KypcoBoii npoekT (paboTa)
PacuetHo-rpaduueckne paboThl
Pedepar (mpu Hanu4nu)
Jlpyeue 6uodvl camocmosmenbHol pabombl 132 127 127
Bui npomexxyTodHOU aTTecTalyu (3auem, sK3aMeH) 3ayet/8 3a4yer/ | sK3aMeH/ | IK3aM
9K3-H/9 4 9 eH/9
OO6m1ast Tpy10€MKOCTh Yachl 432 144 144 144
3a4eTHBIE €AUHUIIBI B 2 7 2

* 17151 00y4JaroUIMXCs M0 HHIUBUAYAILHOMY YUeOHOMY IUIaHy KOJIMYECTBO YaCOB KOHTAKTHOU U
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CaMOCTOSITENTLHOUM paObOThI YCTAHABIMBACTCS MHAUBHIYATbHBIM YI€OHBIM IJIAHOM.

JlucuumiuHa peaiu3yercs MOCPeACTBOM MTPOBEICHUS yUeOHbIX 3aHATHH (BKIItOUasi IPOBECHHE
TEKYIIEro KOHTPOJISI yCIIEBAEMOCTH M ITPOMEKYTOUHOM aTTecTaluu ooyyaromuxcs). B coorBeTcTBUN
c paboyeil mporpaMMoil M TEeMAaTHMYECKHUM IUIAHOM H3y4YeHHE TUCIHUIUIMHBI MPOXOTUT B (opme
KOHTAKTHOH paboThl 00yYaromuXCs C MPErnoiaBaTesieM U CaMOCTOSITEIbHON paboThl 00y4YarOIINXCSl.
[Ipu peanuzanuu TUCHUILIMHBI MPEAYyCMOTpPEHA ayIUTOpHAs KOHTAKTHas paboTa W BHEAYAUTOPHAs
KOHTaKTHass paboTa TMOCPEICTBOM AJIEKTPOHHOW HH(GOPMAIIMOHHO-00pa30BaTEIBLHON  CPEIb.
VY4eOHbBIN MpOoIecC B ayAUTOPUU OCYIIECTBISAETCS B (OpMe JICKIIUH U MPAKTUYECKUX 3aHATHH. B
JIEKUHUAX PACKPBIBAIOTCA OCHOBHBIE TEMbl M3y4aeMOro Kypca, KOTOpble BXOAST B pabodyro
nporpamMMmy. Ha mpaktuyeckux 3aHATHSAX Ooyiee MOAPOOHO M3ydaeTcs MPOrpaMMHBEIN MaTepuan B
IUIOCKOCTH OTPa0OTKM MPaKTUYECKMX yMEHUH M HaBBIKOB M YCBOGHHsS TeM. BHeayautopHas
KOHTaKTHass pa0boTa BKIOYaeT B ce0s TPOBEACHHE TEKYIEro KOHTPOJIS YyCIEBAaeMOCTH
(TecTpoBaHKE) B AICKTPOHHOM HH(POPMAITMOHHO-00Pa30BATEIHLHON Cpe/Ie.

5. Copep:kanne qucuumInHbl «MaTemMaTuka»
5.1. Conep:xanue pa3iesioB U TeM JUCHUIIMHBI «MaTeMaTHKa»

HANMMEHOBAHMUE PA3JIEJIA
JUCHUIIJIMHBI [IepedyeHp n3y4aeMbIX JJIEMEHTOB COACPIKAHUS

Paspnen 1. JIuneiiHas aaredpa. AHAJIUTHYECKAS TeOMeTPHs. JJIeMEeHThI BEKTOPHOI aiare0dpsbl.
(OK-5)

Tema 1.1. Matpuuel u onpenenurenu. | [lonstue marpuilpl, cBoiicTBa. Onepaluy HaJl MaTpUIlaMU.
Cucrembl TUHENHBIX anreOpandeckux | OnpenenuTeny.

ypaBHeHUN. CHCTEMBI JIMHEWHBIX ®opmyinsl Kpamepa. Matpuunsiii meton. Meron [Maycca.
anredpanvyecKkux ypaBHEHUH. Merton Kopnano-I'aycca.
Tema 1.2. BekTopsr Jlunelinbie onepanuu HajJ BekTopamu. CKalnsipHoe,

BEKTOPHOE U CMEIIAHHOE ITPOU3BEICHHS BEKTOPOB,
CBOMCTBA U MIPUIIOKEHUS.

JInHelHO 3aBUCUMBIE U HE3aBUCHUMBIE BEKTOpBL. basuc Ha
IUIOCKOCTH U B IIPOCTPAHCTBE.

Temal. 3. KpuBbie 2-ro nopsijka Ha OxkpyxHocTb. Dmuric. ['unepOoina. [Mapabona.
IIJIOCKOCTH
Tema 1.4. IIpsamas Ha IUIOCKOCTH. Bunbl ypaBHEHUH IPSIMOU B INIOCKOCTU. YTOJI MEKIY

[IpsiMast ¥ IIOCKOCTH B IPOCTPAHCTBE. | MPSAMBIMU. BUpl ypaBHEHUIN NPSIMO U INIOCKOCTH B
IIPOCTPAHCTBE. YTOJ MEXIY MPSAMBIMU. YTOI MEXKIY
IJIOCKOCTSIMU. B3auMHO€E pacrionokeHne npsiMbIX,
IIJIOCKOCTEH U NPSIMOM U TNIOCKOCTH.

Paznen 2. Maremaruuyeckuii anaaus (OK-5)

Tema 2.1. luddepenunansuoe CaoiicTBa nipenenos. IlepBblil 1 BTOpOIi 3aMeyaTebHbIE
ucyucieHue QyHKIUM 0aHON IIpEAEIIb.

nepeMeHHON. DYHKIIMU HECKOIBKUX [TpaBuna nuddepennmponanus. Tabauia Mpon3BOIHBIX.
IIEPEMEHHBIX. [Tpon3sBoHas pyHKIUH 3aJaHHON MapaMeTPUUYECKH.

[Tpon3BoHas PYHKIIUH 3aJaHHON HESBHO.
WccnenoBanmne GyHKIIMHA C TOMOIIBIO MPOU3BOTHOM.
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OyHKIIMHM HECKOIBKUX MepeMeHHbIX. O01acTh
onpexnenenus. [Ipenen. HenpepriBHOCTH. YacTHbIE
IIPOU3BOJHBIE 1-T0 U BTOPOTO NOPSAKOB. DKCTPEMYM
GyHKIMY 2-X IEPEeMEHHBIX.

Tema 2.2. HeonpeneneHHbIN
uHTerpai. OnpeneneHHbld UHTErpall.

Heonpenenennslii uHTErpai. Hemocpeacrsennoe
MHTErpupoBanue. Merona noactaHoBku. Merox
MHTErpUPOBaHHUs 110 yacTsaM. lHTerpupoBanue
paloHaIbHBIX IpOOEii.

Onpenenennplii uaTerpan .d®opmyna Herotona-JleliOnuna.
dopmyiia UHTETPUPOBAHUSA 110 YacTAM. [Ipuitoxenus
OIpPEIETICHHBIX UHTETPAJIOB.

Brrancnenue miomaan miockux ¢uryp. Beraucienue
JUTMHBI 1yTU TUIOCKON KpUBO. Beluncienue o6beMoB Tena.
CratucTu4ecKkue MOMEHTHI U MOMEHTBI HHEPIIMH .

Pa3znen 3. Psiibl. O0bikHOBeHHbIE (P epeHnanbhbie ypaBHenus ( OK-5)

Tema 3.1. Iuddepenumansasie
ypaBHCHHUSL.

JuddepeHnmanbaple ypaBHEHHS IEPBOTO MOPSIKA.

HuddepennnansHbie ypaBHEHUS BBICIIUX MOPSIKOB

Tema 3.2. Panrel.

Yucnossele psiabl. Paapl ¢ MOI0KUTEIBHBIMYA YJICHAMM.
3nakouepenyronuecs psaasl. OyHKIUOHATBHBIC PSIbI,
CTEIIEHHBIE PsI/bL.

[TpubGnmxeHHbIe BEIYMCIICHUS 3HAYCHUH QYHKIIUM C
IIOMOUIBIO CTENEHHBIX PsoB. IIpuMeHenue creneHHbIx
PSAOB K BBIYMCIICHHUIO TIPEJIETIOB U ONPEICIICHHBIX
unterpanos. Psag @ypee. Kommuiekcuslie uncia. MHTErpan
Dypre.

Pa3nen 4. Teopusi BeposirHocTeli 1 MaTemaTuueckasi crarucruka (OK-5)

Tema 4.1. CnydaiiHble COOBITHS.
Anrebpa  COOBITHIA. OcHoOBHBIE
(bopMyIIbI TEOPUH BEPOSITHOCTENH2

HCTOpI/ISI pasBuUTHA, COBPEMCHHBIC HAIIPABJICHUS.

cDOpMy.]'I]E;I KJIaCCHUYECKOM BCPOATHOCTHU, TCOPEMBI CIIOKCHUA U

YMHOXX€EHUS, (popMyiia MoIHOI BepoaTHOCTH , hopMyIbl baifeca,

dbopmyna bepuymnu. AcuMnroTudeckrue Gopmyibl

Tema 4.2.CrryqaifHple BETUYNHBIL.

JIucKpeTHbIE M HENPEPBIBHBIE CIyYalHbIE BEINYNHBI, YACIIOBBIC

XapaKTECPHUCTHUKHU, 3aKOHBI PACTIPCACIICHUA

Tema 4.3. [Ipenmer MmaTeMaTHUECKOI
cratucTuky. CTaTHCTHYECKHE
METO/IbI

['enepanbHas COBOKYNHOCTb. BriGopka 1 criocoObI ee
opranu3zanuu. OLEHKH TapaMeTpoB.

CrarucTudeckoe OlleHHBaHUE U MPOBEpKa TUIOTE3,
CTaTHUCTUYECKUE METObI 00pabOTKU IKCIIEPUMEHTAIbHBIX
JTAaHHBIX.

5.2 Pa311e.111)1 AUCHUIIVIMHBI W MCEKAUCHUILIMHAPHBIE CBHA3H C odecreynBaeMbBIMH

(mocJeAyIOIMMHU) AUCHUIIJIMHAMUA

Ne Haumenosanue No paznenoB u TeM JMaHHOW AMCIMIUIMHBI, HEOOXOAMUMBIX JIJIS
/o 00ecIeYnBaeMBIX M3YYCHHS 00€CTIEYNBAEMBIX (TIOCIECIYIOIINX ) TUCITUTUTHH
(mocneayrommx) (BIHCHIBAIOTCS Pa3pabOTIUKOM)
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JUCHUITINH

1. | IIpuknagHas MeXxaHUKa Temal. Tema 2. Tema 4
Marpunpt u MaremaTuueckuit ITpenmer
OTIpeACITUTENH. AHATTIS. MaTeMaTU4eCKOi
Cucrembl CTaTUCTHUKH.
JIMHEHHBIX Tema 3. CraTuctuyeckue
anre6pa1/1‘1uec1<nx Jluddepenmmansupe | METOTEI
YPaBHCHHH. ypaBHEHUS. Psipl
Cucremsl
JIMHEWHBIX
anredpanvecKux
YpaBHEHUH.
2. | DNEeKTPOTEXHUKA Tema 1. Tema 2 . Tema 4
AJIEKTPOHHKA Marpuiipl u [Ipenmer
onpenenurenu. | Maremarnueckuii MaTeMaTU4YeCKOM
Cucremsl aHaJIM3. CTaTHCTHUKH.
JTMHEWHBIX Craructuueckue
anre6pa1/1qe(:KHX Tema 3. METOIbI
YpaBHEHUH. Huddepennnanpuoie
CHCTfMH ypaBHeHUs. Psjbl
JIUHEHWHBIX
anreOpanvecKux
YpaBHEHUH
3. | BKP Tema 2 . Tema 4
[Ipenmer
MareMaTH4eCKUi MaTeMaTU4eCKOn
aHaJIN3. CTATUCTHUKH.
Craructuueckue
Tewma 3. METO/IbI
Huddepenunanbuble
ypaBHeHUs1. Psnibl
5.3. Pa3gesnl M TeMbI JUCHUILIHHBI «VMaTeMaTHKAa» W BUABLI 3aHATHH
3aouHas Gpopma oOyueHHs
O0beM yueOHBIX 3aHATHI COCTABIISCT - 24 4acoB.
O6wem camocTosTeNbHOM paboThl — 386 yacos.
No | Paznen, Tema Buner yueOHOM pabOThI, akaJJeMHUYECKHIX YacoB
/T
% - KonraktHas pabota
° § 5 o oOyJaromuxcsi ¢
§ = E L§ : | IpenojiaBaTenemM
M O 6 o &
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1 |2 3 4 5) 6 7 8
Pa3nean 1. JIluneiinas aareopa.
AHaJuTHYeCcKas reoMeTpHus. 144 136 8 4 4
JJieMeHThI BEKTOPHOI aJjiredpbl.
Tema 1.1. Marpuns! u
onpenenutenu. MccnenoBanue 36 34 2 1 1
CUCTEMBbI JINHEHHBIX YpaBHEHHI.
1
Tewma 1.2 BekTopbl 36 34 2 1 1
T 1.3.K 2-
emMa pUBBIC 2-TO TIOPSIKA 36 34 5 1 1
HAa TIOCKOCTH
Tema 1.4. IIpsimast Ha IIOCKOCTH.
[IpsiMast 1 MIIOCKOCTH B 36 34 2 1 1
MPOCTPAHCTBE.
OOmwmii 06BeM, 4acoB 144 136 8 4 4
®opMa MPOMEKYTOUHON aTTECTALUN 3auer
P 2.M i
azzeJ aTeMaTH4YeCKHi 144 136 3 4 4
aHaJIN3
Tewma 2.1. Iuddepennmansuoe
chncneHHev GYHKIUH OHON 79 68 4 ) )
2 nepeMeHHON. DyHKITUN
HECKOJIbKUX MEPEMEHHBIX.
Tewma 2.2. HeonpeneneHHbIi
uHTerpan. OnpeseneHHbli 72 68 4 2 2
WHTETpall.
OOmuii 00BeM, 4acoB 144 136 8 4 4
dopMa MPOMEKYTOUHON aTTECTALUN DK3aMeH
Pa3nen 3. Psaapl. O0bIkHOBEeHHBbIE | /2 68 4 2 2




aupdepeHHaNbHbIC YPABHEHUA
3 | Tema3.1.
emMa Huddepenumanbapie 36 34 5 1 1
YpaBHECHHUS .
Tema 3.2. Psnsl 36 34 2 1 1
4 | Paznea 4. Teopusi BeposiTHOCTEl 79 68 4 5 5
U MaTeMaTH4YecKas CTATUCTUKA
Tema 4.1. Cny4aiitHbie COOBITHSI.
Anrebpa  coObituii.  OCHOBHBIE 23 22 1 0.5 0.5
(bhOpPMYJIBI TEOPHH BEPOSITHOCTEH2
Tema 4.2.Criyualiibie BETUIHHBI. 23 22 1 0,5 0,5
Tema 4.?. [Ipeamer 26 24 5 1 1
MaTeMaTHU4eCKOn CTaTUCTUKH.
CTaTuCTUYECKHE METO/IbI
OOmumii 06BeM, 4acoB 12 68 4 2 2
dopma MpoOMEKyTOYHOU aTTecTalluu DKk3amMeH

(I)OpMI)I y'leﬁHle 3aHATHIL C HCMOJIb30BAHNMEM AKTHBHBIX M HHTEPAKTHBHBIX TEeXHOJIOTHH

o0yuyeHust
No HaumenoBanue pazienoB (Tem), 8 KOMOPvIX UCNONb3YIOMCS O6pazoBaTenbHbIC
akmuemnvle U/ UHmepaKmuervle 006pazosamenvuvle MexHoaI02UU TEXHOJIOTUH
1. | Pazgen 1 JluneitHas anreOpa. AHanWTHYECKass TE€OMETPHSI. Texunus-
DJeMeHThl BEeKTOPHOH anreOpsl.
Pazgen 2 . MatemaTudeckuii aHamus. BrsyaHsaii,
IIPAKTHYECKHE
Paznen 3. Paapl. OObIKHOBEHHBIE qU(QepeHIIMaIbHbIE YPAaBHEHMS.
Paznen 4. Teopust BeposITHOCTE U MaTeMaTHUeCKasl CTaTUCTHKA SAITI
2. |Pazmen 1 JluneiiHas anreOpa. AHaauTHYecKas TE€OMETpPHUS.
DneMeHTHI BEKTOPHOM anre0psl. [Ipomexyrounas
Pasnen 2 . MaTeMaTuuecKkuii aHaIn3. aTTecTanms
Paznen 3. Paasl. OObIkHOBEHHBIE AUPPEepeHIInaTbHbIE YPaBHEHHUS. (TecTupoBanue)
Pasnen 4. Teopust BEpOSITHOCTEN M MaTeMaTHYECKasl CTATUCTHKA
6. IlepeyeHb NpaKkTHYECKUX 3aAHATHH
3aounas popma o0yueHust
Ne Ne pasnena u Temsl HanmenoBanue Tpynoemkocts | Ouenounsle | @opmupyemblie
n/n JUCLIUTIINHBI CEMHHApCKHUX, (uac.) CpeacTBa KOMIIETEHIINH
(Momyms) MPaKTUYECKUX U
71a00paTOPHBIX
3aHATUi (pabor)
1. | Pa3nen 1 Jluneiinass | 1. Marpuiis! u 4 Tect OK-5
aaredpa. ONPEACITUTENH.
AHaIHTHYECKAs! CHCTeMBI JTMHEHHBIX YcTHBIi
reoMeTpus. anre0panvecKux ompoc.
DJIeMEeHTHI YpaBHEHUH.
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BEKTOPHOMI
anre0pbl.

CucTteMbl TUHEUHBIX
anre0panvecKux
YpaBHEHUH.

2 BekTopsbl.
3.Kpussie 2-ro
MopsAJIKa Ha
IIJIOCKOCTH

4. ITpsimast Ha
mockoctu. [Ipsamas
Y TUIOCKOCTD B
MPOCTPAHCTBE.

KoHnTponbHas
pabora.

Pa3zmen 2.
MareMaTH4ecKHH
aHaJIn3

1.
HuddepennnansHoe
HCYHCIICHHE
GbyHKIMN OHOM
MePEMEHHOM.
OyHKIUU
HECKOJBbKHUX
MePEMEHHBIX.

2. HeomnpeneneHHplit
WHTETpal.
OnpeneneHHbln
WHTETpal.

Tect

YcTHBIN
orpoc.

Kontponbnas
pabora.

OK-5

Paznea 3. Paabl.
OOBIKHOBCHHBIE
au¢pdepeHuHANbHbIC
YPABHEHHSA

1.
Jubdepennmranbapie
YpaBHCHHSI.

2. Pagsl

Tect

YcTHBIN
ompoc.

KoHnTponbsHas
pabora.

OK-5

Pa3nen 4. Teopusi
BEPOSITHOCTEI U
MaTeMaTuvecKas
CTAaTHCTHKA

Tema 4.1.
Cnyuaiinsle
coObITHs. Anredpa
coObITuii. OCHOBHBIE
hopmyIel TEOpUH
BEPOATHOCTEMN
Tema
4.2.Ciiyyaiinble
BEJIUYHHEI.

Tewma 4.3. Ilpenmer
MaTeMaTH4IeCKOM
CTaTUCTHKH.
CraTtucTuueckue
METOMBI

Tect

YcTHBIN
ompoc.

KoHnTponbsHas
pabora.

OK-5

6.1. Ilian camocToATEILHOM PadOTHI CTY/ICHTOB
3aounas popma oOydeHUs
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1. | Pasmea 1 Kontponpa 132
JInneitHas as pabota. 1. Maremaruka: VYuebHoe
ajreopa. nocobue / ODumunosa E.E. -
AHaauTH4ec Tecrt. Boaorna:BUITD ®CHUH Poccunu,
Kasi 2015
reoMeTpus. ITonrorosk | http://znanium.com/bookread?2.php
D1eMeHThI ayctHbix | ?book=899484
BEKTOPHOM BOIIPOCOB. 2. Bricmas
ajredopsbl. MaremaTuka: YueOHwk / Illunaucs

B.C. - M.:HUIl UH®PA-M, 2015
http://znanium.com/bookread2.php?
book=4697
IToaroroska k 3. Marematuka: YueoH
JICKITMOHHBIM U oe nocobue/FO.M. /lanuos,
MPaKTUYECKUM JI.H.2KypGenko, I'.A.Hukonosa,
3aHATHSM, H.B.Huxonosa, C.H.Hypuesa; Ilox
CaMOCTOSTEIIbH pen. JI.H.2KypGenko,
0€ U3Y4YEHHUE I''A.HukonoBoii. — M..MHDPA-
paszena B M,2016. — 4969 c. — (Bwicuiee
6)4(0]® oOpazoBanue:bakanaBpuar).
4. Kpacc M.C,,
UynpeoB b.II. Maremaruka s
SKOHOMHUYECKOTO
OakanaBpuata: Y YeOHUK. —
M..MUH®PA-M,2017. — 472 c.-
(Beiciee
oOpa3zoBanue:bakanaspuar).
5. [lIumaues B.C.
Bricmmas maremaTtuka YdeOHHK. —
M..MH®PA-M,2017. — 479 c.-
(Bricmiee o6pazoBanue).

2. | Paznea 2. Kontponba 127
MartemaTruye as pabora. 1. Maremaruka: VYyeOHoe
ckui aHaau3 | Iloaroromka k nmocooue / DumunoBa E.E. -

JISKIIMOHHBIM U TecT. Bonorga:BUITD ®CHUH Poccun,
MIPaKTUYECKUM 2015
3aHATHAM, IToxroroBk | http://znanium.com/bookread2.php?
CaMOCTOSITENIbH | a YCTHHIX | hook=899484
0€ M3y4CHHE BOIIPOCOB. 2. Bricmas
paznena B MareMmatuka: YueOHuk / Illumades
OU1O0C B.C. - M.:HUIl UH®PA-M, 2015

http://znanium.com/bookread2.php?
book=4697
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3. Maremaruka: Y4ueOH
oe rmocooue/F0.M. Jlanuios,
JLH.Kyp6enko,  I'.A.HukoHoBa,
H.B.Huxonosa, C.H.Hypuesna; Iloxg
pen. JI.H.2KypGenko,
I''A.HuxonoBoii. — M.:MH®PA-
M,2016. — 4969 c. — (Bwicuiee
obOpasoBanue:bakanaBpuar).

4. Kpacc M.C.,
UynpeinoB b.I1. Maremaruka mist
9KOHOMHYECKOTO
OakanaBpuata: Y YcOHUK. —
M..MHOPA-M,2017. — 472 c.-
(Beicmiee
oOpasoBanue:bakanaBpuar).

5. [lunayes B.C.
Bricirass maremaruka :Y4UeOHHK. —
M..MHOPA-M,2017. — 479 c.-
(Bricmiee o6pazoBanue).

Paznen 3.
Panel.
OOLIKHOBEH
HbIE
auddepenun
aJIbHbIE
YPaBHEHUSA

IloaroroBka x
JICKIITMOHHBIM 1
MPaKTUYECKUM
3aHATUSM,
CaMOCTOSITCILH
0€ U3y4YEHHUE
paszzaena B
OUOC

KonTposiba
as pabora.

Tecrt.
IloaroroBk

a YCTHBIX
BOIIPOCOB.

1. Maremartuka: YuebHoe
nmocooue / @Dumunosa E.E. -
Bomorga:BUITD ®OCHUH Poccun,
2015
http://znanium.com/bookread2.php?
book=899484

2. Bricmas
maTteMaruka: Yueonuk / Illunaues
B.C. - M.:HUIl UH®PA-M, 2015
http://znanium.com/bookread2.php?
book=4697

3. MartemaTuka: YueOH
oe nocobue/FO.M. Jlanunos,
JL.H.)Xypbenko, I'.A.Huxonoga,
H.B.Huxonosa, C.H.Hypuesa; Ilox
pexn. JL.H.Xypbenko,
I'.A.HukonoBoii. — M..MHOPA-
M,2016. — 4969 c. — (Beicuiee
oOpa3oBanue:bakanaspuar).

4, Kpacc M.C.,
Uynpenos b.II. Maremaruka s
SKOHOMHYECKOTO
OakanaBpuata: Y YeOHUK. —
M..UH®PA-M,2017. — 472 c.-
(Beiciee
oOpa3oBanue:bakanaspuar).

5. Mumaues B.C.
Briciiasgs mateMmaTuka (Y4YeOHHK. —
M..MH®PA-M,2017. — 479 c.-
(Beicmiee oOpazoBanue).

63

Pasnen 4.

IloaroroBka x

KonTpoJsibH

64
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Teopus JEKIIMOHHBIM U | as pabora. 6. MaremaTHka: VYuebHoe

BEPOSITHOCTE | TMPAKTHYCCKUM nocobue / DwmmnoBa E.E. -
HH 3aHATHSM, Tecr. Bonorma:BUIID ®CHH Poccunu,
MaTeMaTH4e | CaMOCTOSTEIIbH 2015
cKas oe uzyuenue | [loarorosk | http://znanium.com/bookread2.php?
CTATHCTHKA paszena B a ycTHbIX | book=899484

21O0C BOITPOCOB. 7. Bricmas

MaTeMaTtuka: YueOnuk / IlInnaues
B.C. - M.:HUIl UHD®PA-M, 2015
http://znanium.com/bookread2.php?
book=4697

8. MartemaTuka: YueOH
oe nocodue/KO.M. Jlannios,
JL.H.)Xypbenko, I'.A.HuxoHoBa,
H.B.Huxonora, C.H.Hypuesa; Ilox
pen. JI.H.2KypGenko,
I'.A.HukonoBoii. — M.:MHOPA-
M,2016. — 4969 c. — (Bwicuiee
oOpasoBanue:bakanaBpuar).

9. Kpacc M.C,,
Uynpemos b.II. Maremaruka [uis
9KOHOMMUYECKOTO

OakaiaBpuaTa: Y 4YeOHUK. —
M.:MUH®PA-M,2017. — 472 c.-

(Bricuee
oOpasoBanue:bakanaBpuar).
10. [lunayes B.C.

Bricmras maremaruka :YdeOHHK. —
M..MUH®PA-M,2017. — 479 c.-
(Bricmiee o6pazoBanue).

3ao0anue 1. Jlunetinas ancebpa. Aumanumuueckas zeomempus. OieMeHmMbl SeKMOPHOU
aneeopul.

[lenb: 3HATH OIpenEICHHE MAaTPULl U OINPEAEIUTENICH, YMETh BBINOIHATH ICHCTBUS Hal
MaTpPULIAMHU, YMETb BBIUUCIATH ONPEACIUTENN, IPUMEHITh CBOMCTBA OINpeIeauTeNel, yMETh peliarh
CHCTEMbI JIMHEHHBIX ypaBHeHHH MeTonamu Kpamepa, oOpatHoii marpuieit u metogoM ["aycca, ymeTsb
pelaTh CUCTEMbl JIMHEWHBIX OJHOPOJHBIX YPaBHEHUM, BJIaJIETh NpHUEMaMU MPUMEHEHUS MaTpHIl U
peleHHi CUCTeM ypaBHEHUH IPU pelIeHnH IpoQecCHOHANbHBIX 3ajay, 3HaTh ONpPE/IeTeHNe OHATHS
BEKTOpa, BEKTOPHOTO MPOCTPAHCTBA, BBIMNOJHATH ONEpalMd HaJ BEKTOpPaMH, YMETb OIpPEAesATh
JMHEWHYIO0 3aBUCUMOCTb BEKTOPOB, 0a3HMC U paHr, YMETh COCTAaBJIATH Pa3IMYHbIC BUJAbI ypaBHEHUH
MpsIMON Ha IMJIOCKOCTH, HaXOJUTh YTOJI MEXIY NMPSMBIMH, IPOBEPSTH YCIOBUS MapajlieIbHOCTH U
MEPIEHIUKYJIAPHOCTH NPSAMBIX, IPUBOAUTH YPABHEHHS KPUBBIX BTOPOTO NMOPSAJKAa K KAHOHUYECKOMY
BHUJy, YMETb COCTaBJISITb PA3JINYHBIE BHUJbl YPABHEHUH MPSAMOW M IUIOCKOCTH B NPOCTPAHCTBE,
YMETh yroJl MeXKIY MPSMBIMH U IJIOCKOCTSAMH, YIJIbl MEXKAY NMPSAMOU U MJIOCKOCTBIO, 3HATh YCIOBHS
NapaJUIEIbBHOCTH M NEPHEHANKYISIPHOCTH NPSIMBIX, IUIOCKOCTEM, YMETh NPHUBOIUTH YpaBHEHUS
MOBEPXHOCTEN BTOPOTO MOPsIIKa K KAHOHUYECKOMY BUAY U CTPOUTDH UX.

BOHpOCBI JJId CaMOIIOATOTOBKH

KakoBbI OCHOBHBIE CBOICTBA OMpPEIETUTENCH?

Urto Ha3bIBaeTCI MUHOPOM M aNre0panyeckuM JO0MOIHEHuEM?
KaxoBbl criocoObI BEIYUCIICHUS OTIPEIEITUTENCH?

Uto HazbiBaeTcst Matpuilei? [IpuBeaure npumMepsl.
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5.

Kaxkue neiictBust yctaHoBIeHbI HaJ MaTpuliamMu? Kak oHM OonpenesnsitoTcsl M KaKOBBI UX

OCHOBHBIE CBOMCTBA?

6.

Kakas maTpuiia HazbIBaeTcsi 0OpaTHOM A7 TaHHOM MaTpuibl A? J{ist 1060t mu

MaTpHUlIbI cyliecTByeT oopatHasa? Eciu HeT, To KakoMy YCIIOBUIO JJOJKHA YIOBJIETBOPATH IaHHAs
MaTpuIia, 9To0b! AJis He€ cyliecTBoBaia oopatHas marpunia? Kak HaliTH 0OpaTHYIO MaTpHILy?

7.

8.

9.

10.

11.
JIMHEHHBIX

12.
Kanemnn)?

13.

14,

UTto Ha3bIBaeTCS pAHIOM MaTpPUIIbI?

Kakoii Bun umerot ¢popmynsl Kpamepa u B KakoM citydae OHU IPUMEHSIOTCS?

[Ipu KkaKoM yCI0BUM CUCTEMA JIMHEWHBIX YPABHEHUN UMEET €IMHCTBEHHOE penieHue?

OnummTe MaTPUYHBIN CIIOCOO PEIICHHsI CHCTEM JIMHEHHBIX YPaBHEHUMN.

B 4ém cocTout cymHocTs MeToaa ['aycca g uccineaoBaHus U PELICHUSI CUCTEMBI
ypaBHEeHHI? ONUIINTE CXEMY €r0 TPUMEHEHUS.

KakoBo ycinoBue COBMECTHOCTH CUCTEM JIMHEHHBIX ypaBHEeHHI (Teopema Kponekepa-

KakoBo ycnoBue onpeneaéHHOCTH U HEOIPEACIEHHOCTH COBMECTHOM CUCTEMbI?
Jlaiite onpesenenue JIMHEHHOTO MPOCTPAHCTBA U MIPUBEAUTE IPUMEPHI TMHEUHBIX

IIPOCTPAHCTB. YTO Ha3bIBAETCS BEKTOPOM?

15.
16.
17.

18.

19.

20.

21.

22.
23.
24.

25.
26.
217.
28.
29.
30.

31.
32.
33.
34.
35.

36.

JlaiiTe onpeneseHne JIMHENHOM 3aBUCMMOCTH U HE3aBUCUMOCTH CUCTEMBI BEKTOPOB.

Uto Ha3bpIBaeTCS pa3MEPHOCTHIO JIMHEHHOTO npocTpaHcTBa? [IpuBeauTe mpuMepsl.

Yro HaspIBacTCAd CKAISIPHBIM IIPOU3BENECHUEM BeKTOpoB? KakoBbl €ro cBoicTBa u
BBIPAXEHHE YEPEe3 KOOPAUHATHI BEKTOPOB-COMHOKUTENEH?

Yro Ha3piBacTCd BEKTOPHBIM IIpOM3BEAECHHEM BeKTOpoB? KakoBbel e€ro cpoiicTBa H
BBIpaXEHHE Yepe3 KOOPAUHATHI BEKTOPOW-COMHOXKHUTENEH?

KakoBbl yc0BHS KOJUIMHEAPHOCTU U NEPIEHIUKYJISIPHOCTU IBYX BEKTOPOB U KaK OHU
BBIPAXAIOTCS Yepe3 KOOPAUHATHI BEKTOPOB?

Uro Ha3bIBaeTCs CMEIIAHHBIM IIPOU3BENEHHEM BeKTOpoB? KakoBbl €ro cBolicTBa H
BBIPAXEHHE Yepe3 KOOPAUHATHI BEKTOPOB-COMHOKUTENEH?

KakoBbl yClIOBHSI KOMIUIAaHAPHOCTH TPEX BEKTOPOB M KAK OHM BBIPAXKAIOTCA YEpeE3
KOOPJIMHATHI BEKTOPOB?

Kakue Bubl ypaBHEHMsI IPSAMOM Ha IIIOCKOCTH BaM U3BECTHBI?

Kak HaiiTu yron Mexay npsIMbIMH Ha IJIOCKOCTH?

Kak mnpoBepurh yCIOBHS NapajlIENbHOCTH W NEPHEHIUKYISAPHOCTH TIPSAMBIX Ha
IUIOCKOCTH?

Kakoli BUJ MMeeT KaHOHMYECKOEe ypaBHEHUE dJuInIca’?

Kakoli B nMeeT KaHOHMYECKOe ypaBHEHUE runepOoibl?

Kakoii Bu1 nMeeT KaHOHUYECKOe ypaBHEHHE apabosib?

Kakwue Buibl ypaBHEHUsI IPSIMOI B MPOCTPAHCTBE BaM U3BECTHBI?

Kak HaliTu yroa Mexay NpsIMbIMH B IPOCTPAHCTBE?

Kak nmnpoBepuTh yCIOBHS NApAUICNIBHOCTH W NEPHEHAMKYISIPHOCTH IPSAMBIX B
IIPOCTpaHCTBE?

Kaxne BHUIbI ypaBHEHHSI INIOCKOCTEN BaM U3BECTHBI?

Kak HaliTh yroa Mexay MiI0CKOCTAMU?

Kax npoBepuTh yCnoBHS NapajyIeIbHOCTH U MIEPIEHANKYIISIPHOCTH IIIIOCKOCTEN?

Kak HaliTu yroa Mexay NpsMOi U MIIOCKOCTBIO?

Kakpe B3anMHBIE pPacnoyIOKEHUs MPSAMOM M IUIOCKOCTM BaM H3BECTHBI, KaK HX
YCTaHOBUTH?

Kakne mnoBepXHOCTM BTOPOro NOps/IKa BaM HW3BECTHBI, NPHUBEAUTE HUX KAHOHMYECKHE
ypaBHEHHS?

I[TPAKTUYECKOE 3AJIAHUE
1. [ana cucrema nuHeiHbIX ypaBHeHUH. TpebyeTcs mokaszarh, YTO cMCTEMa COBMECTHA M HalTh
ee peuieHue Tpems crmocobamu: a) mo (opmynam Kpamepa, BBIIOJHUTH HNPOBEPKY peLICHHS; O)
MetoaoMm ["aycca; B) MeTo10M 00paTHOM MaTpPHIIBIL.
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2x, +3x, —x; =5 X =X, +4x; =-3

1.93x, +2x, —2x, =1 2.9 +3x, +7x; =2
4x, +3x, +x;, =13 7x, —3x, +6x; =5
2x,+x,—8x;=0 2x,+3x, = 5x; =—1
39X +x,—2x,=—1 4.9 x+4x,-x,=9
Tx, —5x;, =16 x, —3x;=-5
X, —2x,-3x,=9 3x, —5x, +x; =2
5. 92x,—-3x, —4x, =15 6. <4x, —3x, +3x;, =0
3x, +x,—x; =18 X, —x, = 2x; =1
X, +2x, —4x, =1 -3x, —2x, —10x; =-16
7. 9% +x, +5x; =18 8. 2x, +7x; =2
X, —3x,—2x;,=0 X +x,+x;=3
Tx, +5x, —20x; = -2 x, —8x; =7
9.9 2x, +2x, =3x, =17 10. 18x, +3x, —6x; =2
X +x,—x; =11 3x, —5x, +3x; =6

2. MeTonoM HCKIIOYEHHS HEW3BECTHBIX HAWTH 00Iee W Oa3HCHEBIE
pEIlIeHUs CUCTEM YPaBHEHHIA:

5x, —8x, —4x, =-10 S5x, —x, +4x; =25
1 7x, —x, +11x;, =0 ) x, +4x, +3x, =16
4x, —=3x, —x; =4 12x, —8x, =3x;, =0

3 Tx, —8x, —Tx,; =25 4 8x, —2x, =2
2x, +15x, +2x, =—6 4x, +2x, —3x, =0
5 6x, —8x, —20x; =—1 6. S5x, +2x, —4x; =2
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x, +x; =10

2x, —4x, —x; =30 3x, +2x, —x; =16
7 8. 2x, —=3x, —x; =10

{le +3x, —x; =-20 {le +7x, +12x; =1
9 10

X, +7x, +5x; =-14 2x, =X, —xy3 =2

3. JaHbl BepmIMHBI TPEYTrOJbHUKA A(x;,y,)s B(xy,1,): Clx;,y,)-
Haiitu:
a) ypaBHEHUS BCEX TPEX €r0 CTOPOH;
0) cucreMy HEPaBEHCTB, OMPEICISIONMIUX MHOXKECTBO TOYEK, MPUHAJICKAIINX
UKY, BKIItOYas €ro CTOPOHBI;
B) BHYyTpEHHUH yron A TpeyroibHUKA B rpajycax ¥ MHHYTax;
I) JUIMHY BBICOTHI, IIPOBEIEHHON U3 BEPIIUHbL A |
) IO TPEYTOJIbHUKA.
A(6;14), B(1;2), C(9:8).
A(4;10), B(—1;-2),, C(7:4).
A6:11), B(L;-1), C(9;5).
A(4:13), B(-LD, C(7;7).
A(6;10), B(1;—2), C(9;4).
A(4:14), B(—1;2), C(7:3).
A(6;13), B(L1), C(9;7).
A(7;11), B(2;—1), C(10;5).
A3313), B(—251), C(6;7).
A(411), B(-L-1), C(7;5).

©COoNo O~ wdE

-
©

PYBEXHBIN KOHTPOJIb: opMa py6ekHOTo KOHTPOIS — TECTUPOBAHHE.
1. Yron mexmy sBektopamu a= (1,0, )u b =(0, 1, 1) paBen

a) 30°; 0) 60°; B) 90°; r) 0°,

2. Tlnomanas napamwienorpaMmma, HOCTpOEHHOro Ha Bektopaxd = (7, 6, - 6) u
b =(6, 2, 9), pana

a) 11; 6) 121; B) 80; r) 242.

3. O0beM napaieNnenuIena, HoCTpPOEHHOro Ha Bektopax a = (4, 3, 0), b= 2,1, 2),
2,5), paBeH

a) 72; 0) 8; B) 24; r) 2.

4. CxanspHoe pousseaeHue BekTopos a=(2, 1, 0) u b = (1,-1,2) paBuo

a) 3; 0)-1; B) 5; r) 1.
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5. Pasnoxenue Bexktopa a = (9, 4) mo 6aszucy _p =(2,-3)mu a = (1, 2) umeer Bux
a)2p +50; 6)2p -5Q; B)5p +20; r) p-2q.

6. 3naueHue BeIpakeHus (d + b)@a- b ), ecu [a| =4, |b]| =3, alb, paBHO

a) 35; 6)9: B) 23: r) 4.
L. A (24 g (10
. Cymma matput A=| 3 7 ub= 9 _5 paBHa

| 0 4 NER 2 2 3 4

a ; ' ;

_21 17 -12 12 ®l75 _15 e 2
2 4

8. Omnpenenurens matpunpsl A = 3 paBeH

a) 2; 6) - 26; B) 26 7.

9. Heomnopomnas cucteMa JIMHEHHBIX ypaBHEHUH NMEET SJMHCTBEHHOE PELICHHE, €CITH

a) OTIpE/IeNTENb CUCTEMBI PaBEeH HYJIIO;

0) orpenennTeNb CUCTEMBI HE PaBeH HYJIIO;

B) YHMCJIO YPAaBHEHHI PAaBHO YUCITy HEU3BECTHBIX CHCTEMBI;

I') YMCJIO YpaBHEHUH OOJIbIIIE YHCIa HEM3BECTHBIX CUCTEMBI.

10. Cucrema nuHEHHBIX ypaBHEHUI Ha3bIBACTCSI COBMECTHOM, €CITH
a) paHT MaTPHUIIBI CUCTEMbI PAaBEH PAHTY PACIIMPEHHON MaTpPHUIIBL;
0) He CyIIIeCTBYeT pelIeHUI CUCTEMBI,

B) YHMCJIO YPAaBHEHHI PABHO YUCITy HEU3BECTHBIX CHCTEMBI;

I') YMCJIO YpaBHEHUH OO0JIbIIIE YHCIa HEM3BECTHBIX CUCTEMBI.

Kimrou

1 2 3 4 5 6 7 8 9 1
0

0 o r r a B r B B a

DOopMEI KOHTPOJISI CaMOCTOSITEIbHON Da6OTLI O6V“IaI-OH_II/IXCHI ITPOBEPKa OTBECTOB HAa BOIIPOCHI
AJId CaMOIIOATOTOBKHU U PCHICHUA MTPAKTUYCCKHUX 3aH5[TI/II\/'I, TCCTUPOBAHUC.

3aoanue 2. Mamemamuueckuii anaius

Lenb: 3HaTH onpenenenue GyHKIUU, CIOCOOBI 3alaHusl GYHKIIMH, 3HATh ONpeAeeHUs] MOHATUH
Ipeaes YUCIOBOW MOCIENOBATENbHOCTH M Ipefaes (YHKIHWH, YMETb BBIYHCIATH TPEAEibl
YHCIIOBBIX TMOCJIENI0BaTeNIbHOCTEN U (YHKIUH, yMETh OMNPENeNsTh TOUKH pa3pbiBa, BIAJETh
IIPUEMAMH BBIYMCIIEHUS IPEAETIOB, 3HATh OIPEAEICHHE NPOU3BOAHOM, €€ TE€OMETPUYECKOE,
MEXaHUYECKOEe U IKOHOMUYECKOE MPUIIOKEHHUS, YMETh BBIYUCIATH IPOU3BOIHBIE 3JIEMEHTAPHBIX
(GYHKIMH, CIOXKHBIX, OOpaTHBIX, MapaMeTPUUYECKUX (QYHKIUH, yMETh HAXOIUTh MPOMEXKYTKH
BO3pacTaHusi M yObIBaHUsS (YHKIUH, yMETh HAaXOJUTh HauOOJbllee M HaMMEHbIee 3HAYCHUS
(GyHKIMU Ha OTpe3Ke, yMeTh HaXOJIUTh HHTEPBAJIbl BBITYKJIOCTH U BOTHYTOCTH M TOUKH Ieperuda
KpUBOH, 3HaTh ompejeneHne (QYHKIUU HECKOJBbKUX NMEPEMEHHBIX, YMETh BBIYMCISATH YacTHbHIE
MPOU3BOJIHBIE (PYHKIMH HECKOJbKUX IEPEMEHHBIX, YMETh HAaXOJUTh AKCTPEMYyMbl (PYHKUIUH
OJTHO! HE3aBHCHMOM NEPEMEHHOMN M HECKOJIbKUX HE3aBUCUMBIX IEPEMEHHBIX, BIIaIeTh IPUEMaMHU
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NPUMCHCHHS TPOM3BOJHOM K PCIICHHIO OSKOHOMHYECKHX 3a1ay, 3HaTh OINpEICICHUE
MepBOOOPa3HOI M HEONPEACTICHHOTO MHTErpayia, 3HaTh CBOWCTBA HEOMPEICICHHOTO WHTErpaia,
YMCTb BBIYUCIIATH HCONPCACICHHBIC MHTCIPAJIbl OCHOBHBIMHW METOJaMH MHTCTPUPOBAHHA, 3HATH
OTIpeJIeJICHUE ONPEACICHHOTO HHTErpalia, 3HaTh CBOWCTBA, YMETh BBIYUCISATH OIpPEICICHHBIC
HHTETPaJIbl, 3HATh MPUJIOKEHHUS ONPEICIICHHOI0 HHTErpaia, 3HaTh ONpeIeCHUE HECOOCTBEHHOTO
UHTETpaja W YMETh HMX BBIYMCIATH, 3HATh OIPEIEJICHUS IBOWHOTO HMHTETpaia, yMeTh WX
BBIYUCIIAThL, 3HATh HUX IMPUITIOXKCHUA; 3HATH OIPCACICHUC TpOﬁHOFO HUHTCrpajia, yYMETb HX
BBIUUCIISATH U 3HATh WX NMPUIOKEHUS, 3HATh ONPECIICHHE KPUBOJIUHEHHOTO0 HHTETpalla, YMETh HX
BBIUUCIISAT U 3HATh UX MPHIIOKEHHUSI, 3HATH ONPECIICHHS TIOBEPXHOCTHBIX HHTETPAJIOB, YMETh UX
BBIYUCJIATH U 3HATh UX MIPHUIIOKCHUS.

BOHpOCBI JJIA CaMOITIOATOTOBKHM

UYrto Ha3wiBaeTCs PyHKITAECH?

Urto Ha3bIBaeTCs 00JACTHIO ONpeaAeeHUs QyHKITHH?

[Tepeuncnure OCHOBHBIE 3I€MEHTAPHbIE (PYHKIIUU.

Uro Ha3pIBaeTCS MPEAEIIOM YHCIOBOM MOCIIEI0BATEIBHOCTH?

Yro HazbIBaeTCs MpeAeIoM epEMEHHOM, IpeaenoM GyHKIUU?

Urto Ha3bIBaeTCs OECKOHEYHO Malon (pyHKImen?

[TosicuuTe rpaduyecky NepBblii 3aMedaTeNIbHbINA peaesn?

[lepeunicniure OCHOBHBIE TIPUEMBI PACKPBITUS HEONPENEICHHOCTEH BO3ZHUKAIOMIMX MPH

BBIUMCIICHUH TIPEJIEJIOB (PYHKLUH.

9. Jlatp ompeneiieHre IPOU3BOTHOM.

10. 'eomeTpuueckuii CMbICI IPOU3BOTHOM.

11. MexaHW4YeCKUd CMBICI MIPOU3BOTHOM.

12. Kakast pyHKIIMS HA3bIBAETCS HETPEPHIBHOM B TOUKE?

13. Kakas Touka Ha3pIBaeTCsl TOUKOH paspsiBa | poxa, Il poxa (B uém otnuune)?

14. Yro sBrsieTcst HAaUOONBIIMM U HAUMEHBIIUM 3HaueHHeM (yHKIUU Ha OTpe3ke?

15. B uem 3axmtouaercs npasuiio Jlonuransa? [lpuBenure npumepsl.

16. KakoBbI npu3HaKy Bo3pacTaHUs U yObIBaHUS (GYHKLINU?

17. Kak HaliTu MaKCUMyM U MUHUMYM (yHKIUN?

18. Kak HaxoauTCst MHTErpajl BBIYKJIOCTH U BOTHYTOCTU M TOYKH Iepernda KpuBOM, 3aJaHHOM
ypaBHeHUEM Y = f(X).

19. Yro HazbIBaeTCs HEONPEIAECICHHBIM NTEPBOOOPa3HON?

20. UYro Ha3pIBaeTCs HEONPEIACIECHHBIM HHTETPAIOM?

21. KaxoBbl OCHOBHBIE METObI HHTEIPUPOBAHUS (DYHKIIMIA?

22. MeTtoj HeTOCPEICTBEHHOTO HHTETPUPOBAHUS.

23. Metoa MHTErpUPOBAHHUS IO YACTSIM.

24. Metoj 3aMeHBI IEPEMEHHOM.

25. HHTerpupoBaHue palMOHAIBHBIX IPOOEH.

26. HHTEeTrpHpOoBaHUE UPPANMOHATBHBIX (YHKIINH.

27. WHTerpupoBaHue TPAHCLEHAECHTHBIX ()YHKIIUHA.

28. ChopmynupyiiTe onpeeneHus GyHKINH IBYX U TPEX MePEeMEHHBIX.

29. Kak MOXHO TeoOMeTpUYEeCKH U300pa3uTh (PYHKIUIO IBYX MEPEMEHHBIX?

30. ChopmynupyiiTe onpeeieHus YaCTHBIX TPOU3BOTHBIX.

31. Kaxk ompenensercst SKcTpeMyM (DYHKIIMH JBYX T€PEMEHHBIX?

32. Onpenien€HHBIA MHTETpA KaK Tpele] WHTerpaibHOM cymMMmbl. TeopeMa CYIIECTBOBAHUS,
OCHOBHBIE CBOMCTBA

33. Teopema 00 orieHKE ONPeNeIEHHOTO HHTETpaia, TeopeMa O CPETHEM.

34.1lpousBogHasi WHTErpaja IO BepxHeMy mepeMeHHoMy mnpeaeny. @®opmyna HeroroHa-
JleitOHuna

35. Beruncnenne OmnpeneéHHOr0 WHTETpajia 3aMEHON TIEPEeMEHHOr0; HHTETPUPOBAHUE TIO

YaCTAM.

36. Brruncnenue miomaan Iiockux Guryp; ATUHBI IyTH, 00bEMa Tella BpaleHUS.
19
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37.
38.
39.
40.
41.
42.
43.

44,
45.

46.

471.

48.
49,

50.

51.

Brruncnenue KOOpAHHAT HEHTPA TSHKECTH MII0CKOH (UTYpBI.

Onpenenenue HeCOOCTBEHHOI'O MHTErpajia IEPBOro poja.

Omnpenenenne HecOOCTBEHHOTO HHTErpajia BTOPOTO poJa.

[TpunoxeHns HeCOOCTBEHHBIX HHTETPAJIOB.

JIBOMIHOM MHTETpAI U €r0 CBOMCTBA.

3aMeHa IEPEMEHHBIX B JBOMHOM HHTErpalle.

Brruncnenue miomaaym miockux Guryp u 00eMoB Tedl, IO KPUBOJIMHEHHOM
IIOBEPXHOCTHU IIPH ITOMOLIY IBOMHOr0 HHTEerpana. [IpuMeHeHne qBOMHBIX HHTETPAJIOB K
peleHuo (pU3MUECKUX 3a7ay: BBIYUCICHUE Macc, CTATUYECKUX MOMEHTOB, KOOPAUHAT
LIEHTPOB MacC, MOMEHTOB UHEPLIMH.

TpoitHOM MHTETpal ¥ €ro CBOMCTBA.

3aMeHa IepEMEHHBIX B TPOMHOM MHTerpaie. Boruncnenue TpoiiHOro uHTerpaina B
LWINHAPUYECKUX U CPepudecKuX KOOpAHHATAX.

[TpruMeHeHne TPOMHOTO MHTETpajla K pemeHuo Gpusnueckux 3aaad. [lonsTue kpatHoro
UHTErpaa.

3amaua o Macce MaTepuanbHOi KpuBod. KpuBonuHeitHsiil unrerpai [ poga, ero cBoiicTsa u
BbIUMCIIEHHE. 3ajaua O paboTe MepeMEeHHON CHIIbl HAa KPUBOJIIMHEHHOM MyTH.
KpuBonunelinbsii uaterpan Il poga, ero CBOMCTBA U BBIYUCIICHHUE.

®opmyina ['puHa A1 OJHOCBSA3HBIX U MHOTOCBA3HBIX oOnacTeil. Beruucnenue miomanu
TUTOCKUX (PUTYP C TIOMOIIBIO KPUBOJIIMHEHHOTO HHTETpajIa.

3amaga 0 Mmacce MaTepHalbHOM oBepXxHOCTH. [ToBepxHOCTHBINM nHTErpai I pona, ero
CBOMCTBA U BBIYMCIICHHE.

[ToBepxHoctHbIi unTerpain Il pona u ero gpusndeckux cMpici. CBONCTBA MOBEPXHOCTHOTO
MHTErpaJjla ¥ BBIYMCIICHUE €r0 CBEJICHUEM K JBOMHBIM MHTETpaIaM.

I[TPAKTUYECKOE 3AJIAHUE
1. Haii dy ..
aliTit IPOMSBOHbIE = CHEAyIoIiX yHKumii:
b
x 0) y =x(ncosx; B) y =1+sin2(xp).

Ve

a) y=In3 1+xz ; 6)y:x2sin\/;; B) y=x/ny.
1-x

a) y=3xvl+x?; 0) y=xsinx2; B) xy+x2—y2 =1,

4+ x* 2cos’ x X 2
a) y=In§|——; 6) y=———: B) ——2x" +3=0,
R e )Y ein2x y
a)y=2%/(2—x3)2; 6)y25m3x_ B) x2 + 2 =4.
2 1
cos” x
a)yzlx\/x2+9; 6)y=4£i; B) y =xsiny;
2 1—Vnx
a)y:;- 6)y:x3sm3X; B)yzxarctgl.
Je-x) i
20 x X, 3 2 _
= - 0) y=tg=—ctg=; B) X)) —X +3y—0.
a) y ; y=1ig f4
Vxix+1 2 2
1+x 6) y—_182% . = arcsin/x —e”
)Y\, )Y sz B) )
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10. X

Ve

6) y=tg’(1-x);

2.ITonb3ysck mpaBwioM JlonuTans HailT npeaensl QYHKIUI:

1 .oet -1
) im G,
2 Loxi -1
2) Exlﬁ/l fnx
3 . l—cos3x
a) glm 2 2
x—0
4 . tgx—sinx
2) fﬂg/l X—sinx
5. . 1g’x
2) fﬁ’g’l X—sinx
6 . Inx
Ol
7 tg3x
a) (] M g5y
= 2
8. a) (imx"
x—0
o ) Pl
. xl_)lz/ll—cosbx
10. 2"
a) 61121

. 2x+1
6) Vim 1

10x*
6) /4
) gxllz/ll—cosx

0 flm Inx

2

0) lim> >

X—>0

X

tgx

X—>0

1 —cos8x

o) Vim———
)EXZ_,IZ/II—COS4X

3%’ —dx+1

6 - - -
lim 27505

2x + x*

X—>0

2x* +5x-3
0) flm—

x—-3 9

. sindx
6) /im 7

x—0

3.HUccnenoBaTh PyHKIHIO ¥ TOCTPOUTH €€ Tpaduk

2x X
1.y= X
Y x> +1 2. y:y?;
X -1 5. yzfn( 2—4);
4. y=—7,
x +1
7. p=inx. 8. y=xe*
X
xt+1
10, y="5—
x =1

3. y=x"—2nx.
6. y=xe

9. y=2x"-x*.

4.Haiitu Heorpe/ieIeHHbIE MHTETPaJIbl

1 a) J. €oS3¥ gin Sxdx |

0) I xarcetgxdyx | B) J‘

x? +2x

21
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2. a) J-Zrz);dx; 6)j xdx . B)J- cix

cos’x x> —4x
3. J‘ xdx ) 6) J.x3€n_xdx ; B) J' (x —1)dx _
a) ﬂ ; x*=3x+1
4, 2R 6) [¥xtrxdx; __dx
a),[ -2 dx ; '[ B)Ixz—x+6
sin” 2x
5. Kdx 6) [oxsin3axdx; B dx
a)jﬂ, I )-[xz—6x+5
6. 4x* + cosx 0) | xarctgxdx ; x=2
a J.—4 ——dx; '[ & B)Ix2+4x+3
X +smx

£ J1+ nx S dx
0[S 9 fweran R ervrs

8. 2 j dx 0) IxcosSxdx; B) I—dx .
2
1+ tn’x)’ X' —2x-2
9. a) Iecoszx sin 2xdx ; 0) J.x%nxdx; B) J' dx _
x*—4x+3
10. J~3x2 +exd 0) fxcostdx; 5 I dx
X T
V) e V3-2x—x’
5. Bocmonb30BaBIIMCH COOTBETCTBYIOIIUM MTPUIIOKEHHEM TPEIEIbHOTO
MHTErpala K 3a1a4aM TeOMETPUHM, HAITH CIENYIOIIEE:
a) uIomanb GUrypsl, OrPAHUYEHHYIO JTHHUSIMHU:
1. y=x3, y=T7x-12; 2. y?=2x+1, x-y-1=0;
2 _ :

) — =1 =4; -3
S. y=tnx,y=1 y=4 6. y=e 2, x=0,x=2;

\l

2

_y:fnxX,X:e-ly X=e7 8 y:X1 y:

2
9. y=2¥,x=0, x=2; 10. y=9-x? y=0.
6) OGbeM Tera, o6pazoBanHoro Bpamennem Bokpyr oci O, burypsr, orpannuenHoit

JIMHUAMMU.
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1. y=x, )y =x 2. xy=4,x=1,x=4, y=0;

3 y:\/;ex1x:11y=() 4_y:2x_x2’y:x;
5. y:lxz,y:lx2+l 6.y:cosx,x=0,x=1;
4 8 3
7. y =sinx, y =CO0SX, 8.y:ex,y=0,y=1;
Vs
=0,|0<x<—1;
g ( 2j
9. y=x"+1, y=0, x=1,x=3 10. y=x", y=x.
PYBEXXHbBIN KOHTPOJIb: GopMa pyGexHOr0 KOHTPOJIsS — TECTHPOBAHHE.
. 3x% —4x+7
1. 3uavenwue npezena lm paBHO

=0 Tx? +12x

a) +0; 0) 7; 3 1. r) —oo,
B) —;
. xt -3
2.3uauenue npejena m paBHO
=22 4
a) 1; 0) o0; 3 2 r) 0.
B) —;
4
1
3. Tlpemen pyukimu y =e* npu X —> F00 pasen
a) +0; 0) e; B) —0; 4, r) 1.
4. Jlana QyHKIUS Y = s Touka X =5 sBsiercst
a) TOYKOI SKCTpeMyMa; 0) TOYKOI yCTPAaHHMOTO Pa3phIBa;
B) TOUYKOUW HETPEPHIBHOCTH; ) TOYKO# pa3peiBa |l poxa.

5. Beckoneuno manas ¢pynkuus y = sin 3x npu x —> 0 sxpupanenTHa QyHKIHHU
a) x; 0) 1gx; B) 3x; 6. r) 0.
6.3HaueHre IPOM3BOAHOM (YHKIUH Y = |I’1(X2 +5) B TOUKE X = 1 paBHO
a) 1; 6) 1/3; B) 3; M - 1/3.

7. Oynxnus Y = 2X — X2 JOCTUraeT MakCUMyMa IIpu X , paBHOM
a) 0; 0) 2; B) - 1; r) 1.

X
8.3HaueHNe UHTErpana JCOS > dx pasmo
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1. 1 1. X . X
a) ——SIn X+ C; 6) —COS X + C; B) —SIN —+ C; r) 25N —+ C.
2 2 2 2 2

Kirou
1 2 3 4 5 6 7 8
a §) r r B 0 r r

(DODMBI KOHTPOJIA CaMOCTOSTENLHOMI Da6OTBI o6vqa}omnxc;1: ITPOBEPKA OTBCTOB HAa BOIIPOCHL
AJI1 CaMOIIOATOTOBKU U PCHICHUA IMTPAKTUYICCKHUX 321H$ITPII>1, TCCTUPOBAHHC.

3aoanue 3. Paowi. ObviknogenHble OuppepenyuanbHble ypagHeHUs
Lenb: 3HaTh onpeaencHue auddepeHnnanbHbIX YpaBHEHUH, YMETh PElIaTh BCE BUIIBI
Qg QepeHInaNbHbIX YPaBHEHUH IEPBOTO NOPS/IKA, 3HATH MPHIIOKEHUS TU(PepeHITNaTbHBIX
YpaBHEHH, 3HATh onpeaeacHus AudQepeHInanbHbIX YPaBHEHUH BTOPOTO MOPSIKA TOMYCKAIOIINX
MOHIKEHUE TIOPSIIKA M YMETh UX pPellaTh, 3HATh ONPEICICHUS JINHEHHBIX OTHOPOIHBIX U
HEOTHOPOAHBIX AU depeHIInaNbHBIX YPaBHEHUI BTOPOTO MOPSIKA C TOCTOSTHHBIMU
KO3 PUIHEHTaMU, YMETh UX pPellaTh, 3HATh UX MPHJIOKEHHS, 3HATh ONPEACICHNE YNCIOBOTO,
3HAKOIIEPEMEHHOTO U CTEIIEHHOTO PSJIa, YMETh OIPEILIIATh CXOJIUMOCTh YUCIIOBBIX U
3HAaKONIEPEMEHHBIX PSAJ0B, YMETh HAXOIUTh PANYC U HHTEPBAJI CXOAUMOCTh CTETIEHHOTO PsJia, 3HATh
MIPUIIOKECHHUS PSJIOB, 3HATH onpesenieHue psia Oypre, yMeTh onpenensaTb cXoauMocTh psaaa Dypobe,
3HATh MPUIIOKEHHSL.

Bomnpocs! 1151 caMOIIOArOTOBKH:

1. Tlonsarue nquddepeHnnampbHOro ypaBHeHus (00bIKHOBEHHOTO). [Topsimok ypaBHenus. Obmee u

YaCTHOE pelICHus.

JuddepenunansHoe ypaBHeHue 1-ro mopsnaka. 3agaua Komm. Teopema cyiiecTBoBaHUS U

€IMHCTBEHHOCTH PELIeHHUs

Juddepennmanpaoe ypaBHEeHHE -0 OpSAKA C Pa3IENAIONUMICS IEPEMEHHBIMH.

OpnHoponnoe quddepennnanbHoe ypaBHeHue 1-ro nopsiaka. [Ipumep.

Jluneitnsle nuddepennuanbHbie ypaBHeHHs 1-To mopsaka.

Juddepennunanbable ypaBHEHUS 2-TO MOPSIJIKA, HE COJIEprKalllie B IBHOM BUJIE HE3aBUCUMYIO

nepeMeHHyto X (MMOHMKEHHUE MOPsIKa).

7. JuddepennumanbHble ypaBHEHHs 2-TO MOPSJIKA, HE COJEprKalllde B SIBHOM BHJIE HCKOMOM
¢byHKIMN Y (HOHMKEHUE MOPSIIKA).

8. OnHoponHoe nuHelHoe auddepeHLnanbHOE ypaBHEHHE 2-TO MOpPSJIKAa € HMOCTOSHHBIMU
koa¢ppunmentamu. O61iee pereHue.

9. HeonHoponHble nuHElHbIE OU(QGepeHIHaIbHbe YpaBHEHHUS 2-T0 MOpAAKA ¢ HOCTOSHHBIMU
koapdunmentamu. O6miee n yactHoe pemieHusd. 3agada Kormm.

10. JIuneiinsie quddepeHnmanbHble ypaBHEHHs 2-T0 MOPSIKa ¢ TOCTOSHHBIMU K03 duimeHTaMu
¥ npaBoii yacteio Buaa f(x) = e™(M Cosx + N Sinx).

11. JIuneiinsie quddepeHnmaibable ypaBHEHUS 2-T0 TOPsJIKa ¢ HOCTOSHHBIMU K03 uumenramMu

N

ok w

U mpaBoit yacteio Buzma f(X)= Pn(X)edX
12. OnpenerneHne YUCIOBOTO PSJIBL.
13. HeoOXoauMblii ¥ TOCTATOYHBIE MPU3HAKH CXOJIUMOCTH.
14. Onpenenenne 3HAKOMIEPEMEHHOTO U 3HAKOUEPETYIOMIETOCS PSJIOB.
15. AGconroTHAsA U YCIIOBHAsI CXOJMMOCTb.
16. OnpenereHne CTETICHHOTO PsIIa.
17. Teopema AGens. MaTepBai CXOAMMOCTH, PAANYC CXOAUMOCTH.
18. [IpuMeHeHne CTETICHHBIX PAJIOB.
19. TpuronomeTpudecKuii psiA U €r0 OCHOBHBIE CBOHCTBA.
20. Kak ompenensiercst CXOAUMOCTh psina Dypbe?
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21. Psag @ypbe A YETHBIX M HEYETHBIX (PYHKIIHH.
22. Psan ®ypee ¢ nepromom 2l.
23. Ilpunoxenus psina ypoe.

I[TPAKTUYECKOE 3AJJAHUE

1. Haiitu obmee pemenne nuddepeHnnanbHoro ypaBHeHUS a(x)y’ +m(x)y = f(x) ¥ ero

YaCTHOE PELICHUE , YAOBICTBOPSAIOLICE HaYaIbHbIM YCIOBUAM V = V,1pH .
. - b4
1. y'cosx—ysinx=1, V=1, X, =—

2. y'—X:x—H, y0:21 X():l_
X X

3 y,_%=(x+l)3, vo=1, %=1
4 y’+2—y_—, Yo=2,%=
X X
5.y L y,=3 1=
X X
6. yV+y=e", y,=2,x,=0
7. y'+3y=14e", y,=1,x,=0
8. xy’+y—x+1, Yo=3,%=
9. 0 +2y=x", y,=2,x,=1.

10. x'—2y=x+1, Vy=2,x =1,

2. Haiitu 061aCcTh CXOJIMMOCTH CTETIEHHOTO Psijia Zanxx .

par

L 23"(7;“); ,,Z)( 11):1“1 ! 3 22);4:1 ;

4 Zonle 5.3 o 6.3

7. gﬁ 8. %% 9.n001; 2”;
g(nfl)@ !

PYBEXHBII KOHTPOJIb: hopMa py6esKHOro KOHTPOIIS — TECTUPOBAHHE.

*n-(n+2)
1. Cenpmoii uneH psnia z — paBeH
n=1 n°-1
a) 7, 5) é B) 1; r) 49.
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e 0]
2. HeoO6XoauMbIM yCIIOBHEM CXOJIMMOCTH YMCIIOBOTO psifa z a,, ABIACTCA
=1

0 0 8) lima, =0; r) lima, =1.
a) Zan:O; 0) Zan:oo; Noowo Neso

=1 =1

2 (1)
3. 3Hakouepe yromumiics pag Y, ~——
n=1

a) CXOOUTCS; 0) cxoauTCst aOCOOTHO;
B) CXOAMTCS PAaBHOMEPHO; ') CXOJUTCS YCIOBHO.

4. IndpdepeHunanbHbIM ypaBHEHUEM 1-T0 MOpsIKa SBISETCS YpaBHEHHE

a) y"+2y"-3y' +1=2x; 6) Y':—X ;
X+9
B)Yy = 2x - 3; r)y:M.
x—1
5. IuddepeHunanbHbIM ypaBHEHHUEM 2-TO MOPAIKA SBISETCS
a) yzzi; 6) y"+2y"—3y'+1=2x;
X+9
B)Y=2x*-7, r)x:M.
Xx—1

6. uddepennmansuoe ypasnenue Y — Y +y =(X+1)- e” ssusercs

a) YpaBHEHUEM C pa3/IEISIOUIMMUCS IEPEMEHHBIMU;

0) JIMHEHHBIM ypaBHEHHEM |-TO OPSIKa;

B) JINHEWHBIM OHOPOJHBIM YPaBHEHUEM 2-TO MOPSAIKA;

I') IMHEHHBIM HEOTHOPOIHBIM YPaBHEHUEM 2-T0 MOpPsAKa ¢ HOCTOSHHBIMU K03 duimenramu.

Koy
1 2 3 4 5 6
0 a r 3] r r

@DopMbl KOHTPOJISL CAMOCTOSATENbHONW paboThl 00yYarOUIMXcs: MPOBEPKAa OTBETOB Ha BOIPOCHI
JUISL CAMOIIOATOTOBKH M PELICHUS TPAKTUUECKUX 3aHATUH, TECTUPOBAHHUE.

3adanue 4. Teopus eeposmHocmelt u MamemMamuyecKas Cmamucmuxa
[ens: 3HATH BUBI CTyYalHBIX BEJIMUMH, YMETh PEIIaTh 3a/1a4u 10 PopMyJie KIIaCCHIeCKOM
BEPOSTHOCTH, 3HATh OMpeJIelieHne CyMMBI U MPOU3BEACHHUE COOBITHIA, 3HaTh (hopmyiy [lyaccona,
pacnpenenenue [lyaccona, ymeTs pemath 3aa4i Ha TOBTOPHBIE UCIIBITAHMS, 3HATH ONPEICIICHUE
JIMCKPETHOM CIIy4ailiHOM BEIUYUHBI, 3aKOHBI PACIPEICIICHUS JUCKPETHON CIIy4YalHOW BEIUYUHBI,
YMETh COCTABJIAThH 3aKOHBI paclpeiesieHus, 3HaTh (OPMYITY U OTpe/IeTICHUE MAaTEMATHIECKOTO
0KMJAHUS U TUCIIEPCUU JUCKPETHOM CIIyYalHOW BEJIMYMHBI UX CBOMCTBA, CPEIHEE KBAIPATUUECKOE
OTKJIOHEHHE, YMETh UX BBIUHUCIISITh; 3HATh ONPEEICHNE HEMPEPHIBHOM CITy4YalHOW BEJIMYHHBI,
3aKOHBI PaCIpeaeIEHUs HENPEPBHIBHOM CITy4aifHON BEJIMYUHBI, yMETh COCTABIATh QYHKITUIO U
IJIOTHOCTh pacipeiesieHNs HeTPEPHIBHOU CITyd4ailHON BETUYMHBI, 3HATh (JOPMYITY U OTIpe/IeTICHIE
MaTeMaTUYECKOTO OKUIAAHUS U JUCIIEPCUU HENPEPHIBHOM CIIy4YallHOW BEJIMYMHBI UX CBOMCTBA,
cpeaHee KBaJpaTUUECKOE OTKJIOHEHNUE, YMETh UX BBIYHUCIISTE; 3HATh OMPEEIEHUE CUCTEMBI
CIIyYalHBIX BEJIMYUH, YMETh COCTABIIATH 3AKOHBI PACIPEAEIICHUS CUCTEMBI CIIy4alHbIX BEJINYH,
YMETh BBIYUCIIATH YACIOBBIEC XapaKTEPUCTUKN CUCTEMBI JBYX CIIyYalHBIX BEJIMYHUH, 3HATh [TOHATHE
pacIpeiesIeHHe 4acTOT, YMETh COCTABJIATh PACIIPEICIICHUE YaCTOT, 3HATh ONPEICICHUE
AMITUPUYECKON (DYHKIIMH, YMETh COCTABIIATh SMITMPUUECKYIO (PYHKITNIO, 3HATH OMPEICICHUS
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IIOJINTOHA ¥ TUCTOIPAMMBI, YMETh UX CTPOUTH, 3HATh IIOHATUE OLICHKH, YMETh HAXOAUTh TOYEUYHBIC U
MHTEPBAJIbHBIC OLICHKH, 3HATh ITOHATUE CTATUCTUYECKAs TUIIOTE3a, YMETh IPUMEHATH
CTaTUCTUYECKUIN KPUTEPUIl IPOBEPKU HYJIEBOM TUIIOTE3bl, HAXOAUTH OIIUOKH [IEPBOTO U BTOPOTO
poJia, yMeTh CpaBHUBATh BEIOOPOUHYIO CPEHION0, TUCIIEPCHIO, MATEMAaTHUECKOE OXKUIAHNUE, YMETh
IIPOBEPSTH TUIIOTE3BI O PACIIPEACIICHUH.

Bonpoce! ust caMOnIOArOTOBKH:

1.
2.

N GaA

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.
21.
22.

23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

33.

34.
35.
36.
37.
38.

Kiaccnueckoe u CTaTUCTUYECKOE ONPEEICHUE BEPOATHOCTH.

OcHOBHbBIE ONIPEJEIECHNUS TEOPUM BEpOATHOCTEW M MX BHUAbL. He3aBucHMblE U 3aBUCHMBIE,
HECOBMECTHBIE M COBMECTHbIe coObITUsA. [lonmuas rpymma coOwituii. HemocpencTBeHHBIM
MOJCYET BEPOSATHOCTH.

Cymma coObituii. Teopema crokeHUsT BEpOSITHOCTEH Ui HECOBMECTHBIX U COBMECTHBIX
COOBITHH.

YcnoBus BepoATHOCTH. TeopeMbl yMHOKEHHUS JIJIsl 3aBUCUMBIX M HE3aBUCHUMBIX COOBITHH.
®dopmyna noaHoU BeposTHOCTH. [lepeonienka rumores, hopmyisl beiieca.
[TocnenoBarenbHOCTh HE3aBUCUMBIX HclibITaHUN. Dopmyia bepuymin.

JlokanbHas u MHTErpajgbHas TeopeMsl Jlamaca.

®opmyna Ilyaccona kak acumnToThyeckoe mnpuOimkenue Qopmynsl bepHymiu. Penkue
COOBITHSI.

Kakas cinyvalinas BeJIMUMHA HAa3bIBACTCS JUCKPETHOM?

Uro sBnsieTcsl 3aKOHOM paclpeesieHusl AUCKPETHOM ciay4yailHONW BEIMYMHBI?

UYTto Ha3bIBaeTCSI MAaTEMAaTUYECKUM OKUIAHUEM U IUCTIEpCUEH?

KakoBbl cBOMCTBa MaTeMaTHUECKOIO OKUJAHUS U Jucnepcun’?

[To xakoit popmyse BIYUCIAETCS AUCTIEPCHS?

Urto Ha3bIBaeTCs CPEIHUM KBaIpaTUUECKUM OTKJIOHEHUEM?

DyHKIUS pacnpeesieHus, ee CBOMCTBA.

[1moTHOCTE pacnpeneneHusi, €e CBOMCTBA.

MaremaTtnueckoe 0XKMIaHNUE U TUCIIEPCHS HENTPEPBIBHOMN CIIy4aliHOM BEINYMHBI.

Kak cBs3aHbl uHTerpaigbHas (QyHKUMS paclpeleleHuss U IJIOTHOCTb pacIpeieieHUs
BeposiTHOCTeH (nnddepeHnnanbHas QyHKIUS pacipeieieHns BeposITHOCTEN)?

JlaTb onpenienieHne CUCTEMBI CITy4allHbIX BEJIHYMH.

[TepeuncnnuTh 3aKOHBI paCIPENEICHNS CIIyYaiiHbIX BETUYMH.

Jlatb onpeieneHne YMCI0OBbIX XapaKTEPUCTUK CUCTEMBI ABYX CIIy4alHbIX BEJIHUYMH.
[Tepeuncnute GopMynbl Ui HAaXOXJAEHHUS UHUCIOBBIX XapaKTEPUCTUK CUCTEMBI JIBYX
CIIyYailHBIX BEJIMYHH.

[TonsiTue o BeIOOpKE. I'eHepanbHas U BBIOOPOUHAsE COBOKYITHOCTbD.

[ToBTOpHAas 1 GecriOBTOpHAsE BEIOOPKHU. Perpe3eHTaTUBHOCTh BHIOOPKH.

BapuannioHHBIN psifi U CTATUCTUYECKOE pacTpe/ielieHue BEIOOPKH.

CraTrcTH4ecKoe pacrpe/ielIeHue BHIOOPKH.

[ToHsiTHE YAaCTOT U OTHOCUTENBHBIX YaCTOT.

[TosuroH u rucrorpamma.

Omnupudeckast pyHKIUs pacpesiesieHus, e€ CBONCTBa.

['enepanbHas U BBIOOPOYHAs CPEIHSS.

['enepanibHas 1 BEIOOpOYHAS TUCTIEPCHSL.

CraTucTHYecKHE OLEHKH MapaMeTpoB paclpelesieHus:: HecMelEHHble, 3(QeKTuBHbIE,
cocrosiTenbHble. [1orpenHocTh OLEHKH.

JloBeputenbHass BEpOSATHOCTh M JIOBEPUTENBHBIA MHTepBal. OmnpeseneHre HEOOXOIMMOTO
00BEMa BBIOOPKH.

JloBepuTeNbHBIN UHTEPBAN ISl OLEHKA MAaTEMaTHUECKOTO OXKUAAHHUS.

JloBepuTeNnbHBIN HHTEPBAI ISl OUEHKHU I OLIEHKH CPEHET0 KBaJAPAaTHYECKOI0 OTKIOHEHHUS.
OrneHka BEpOATHOCTH 110 OTHOCUTEIBHON 4aCTOTE.

Craructuueckas runores3a. Hynesas u KoHKypupyronas, IpocTasi U CI0KHas TUIIOTE3bI.
OmmOKu epBOro U BTOPOTO poja.
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39. Craructuueckuii KpUuTepuil MPOBEPKU HYJIEBOM TMIIOTE3BI.

40. Kputnueckas obsmacts. O61acTh MPUHSITHS TUIIOTE3HI.

41. OTpICKaHHE TPABOCTOPOHHEW KPUTUYECKOH 00JIACTH.

42. OTpICKaHUE JICBOCTOPOHHEH M IBYCTOPOHHEH KPUTUUYECKHUX 00JIacTel.

43. CpaBHEHHUE JIBYX AUCHEPCUIl HOPMAIbHBIX T€HEPAIbHBIX COBOKYITHOCTEH.

44. TIpoBepka TUnoTe3sl 0 HOPMAILHOM paclpeelieHUU reHepaibHON COBOKYNHOCTH. Kputepuit
cornacus Ilupcona.

ITPAKTUYECKOE 3AJJAHUE

3agaua 1.

1.1. B maptuu u3 100 geraneii conepxuTcs nath OpakoBaHHBIX. HaiiTu BeposSTHOCTH TOTO, YTO
cpenu BeIOpaHHBIX Haynady 50 gerasneit XxoTst Obl 01Ha OpakOBaHHasI.

1.2. UrpanbHbiii KyOHK OpocaroT ABa pasza. HailTm BEpOSATHOCTh TOTO, YTO CyMMa BBITIABIITHX
OUYKOB OKQ)XETCSI pABHOW BOCBMH.

1.3. Bocemp mapoB ciy4yalHBIM OOpa30oM pa3MEMIAIOTCsA [0 BOCBMHU siUKaMm. Haiitn
BEPOATHOCTH TOTO, UTO KAXK/BIN ALK OYAET 3aHsT.

1.4. Tpex3HauHoe 4YHMCIO OOpa30BaHO HayrajJ BBIOPAHHBIMH TPEMSI HEMOBTOPSIOIIUMUCS
nudpamu u3 mudp 1,2,3,4,5. HaliTi BEpOSATHOCTH TOTO, YTO 3TO YHUCIIO YETHOE.

1.5. 3 BocbkMu OYyKB pa3pe3HOil a30yKH COCTABJIICHO CIIOBO «HHCTUTYT». 3aTEM KapTOUYKH C
OyKBaMH MEPEMEIINBAIOT U BHOBb COOMPAIOT B MPOU3BOJIBHOM MoOpsiike. HaliTu BeposTHOCTH TOTO,
YTO CHOBA MOJIYYUTCS CIIOBO «UHCTUTYT».

1.6. B maptumn u3 20 geraneit comepxutca 4 HectaHAapTHbIX. HallTu BEpOSTHOCTH TOTO, YTO
CpeIy BRIOPAHHBIX Haynady MIECTH JACTaleii He OoJiee OHON HECTaHIaPTHOM.

1.7. Y3 ypHBI, copepxarieil 6 6enbIx U § YepHBIX IIApOB, HAYTal BHIHUMAIOT JBa Iapa. Haiitu
BEPOATHOCTH TOTO, UTO BBIHYTHIE IIAPhl OJJTHOTO 1IBETA.

1.8. CioBo «yueOHHK» COCTaBJIEHO M3 OYyKB pa3pe3Hoi a30yku. 3aTeM KapTOuyku ¢ OyKBamH
MEepPEMEIINBAIOT U U3 HUX H3BJIEKAIOT MO odepean 6 kaprouek. HaliTu BepoATHOCTH TOro, 4TO 6
KapTOY€eK B MOPSAKE BBIXOJA COCTABST CIIOBO «YYEHUK.

1.9. Ha xHWXHOU MOJIKE B CIy4alHOM MOPSAKE CTOUT SHIMKIONEANYECKUN CIPaBOYHUK,
COCTOSIIMM W3 MATH TOMOB. HalWTH BEpOSTHOCTH TOrO, YTO XOTA Obl OAMH U3 TOMOB 3TOrO
CIPaBOYHMKA CTOUT HE HAa CBOEM MECTE.

1.10. 13 15 GuiieToB BBHIUTPBIIIHBIMU SBJSIOTCS YeThipe. HallTu BeposSTHOCTH TOTO, UTO Cpenu
IIECTH OMJIETOB, B3SATHIX Hay/audy, Oy/IeT 1Ba BHIMTPHIIIHBIX.
3anauva 2.

2.1. Jns mnpoBepkd COOpaHHOH CXE€Mbl IIOCIEA0BAaTENbHO IOCIAHO TPU HMITYJIbCA.
BeposTHOCTh MPOXOKAEHUSI KaXAOTO0 M3 HUX HE 3aBUCHUT OT TOrO, MPOLLIM OCTAJIbHbIE UMITYJIbCHI

Wi HeT, U coorBerctBenHo pasubl p, = 0,8; p, =0,4; p, =0,7. Onpenenurs BeposTHOCTH TOTO,

YTO IPONAYT HE MEHEe ABYX U3 MOCIaHHBIX UMITYJIbCOB.

2.2. UrpanbHblii KyOUK moaOpachiBaloT TpH pasa. HailTu BEpoOsSTHOCTH TOTO, YTO TPU MEPBOM
OpocaHMM BBINAJAET YETHOE YHCIO OYKOB, IIPH BTOPOM — ISITh OYKOB, MPU TPETHEM — YUCIIO OYKOB,
KpaTHOE TPEM.

2.3. BeposiTHOCTh MOSIBIEHHUS HEKOTOPOTO COOBITHS B OTAEIBLHOM HCIbITaHuu paBHa 0,75.
Haiiti BepoSATHOCTH TOTO, YTO MPU BOCBMUKPATHOM MOBTOPEHUH UCTIBITAHUS 3TO COOBITUE TIOSIBUTCS
MEHeEe ITATH pas3.

2.4. [1o nuHUM CBSI3M MEpeaA0TCs JiBa cUrHaina A u B cOOTBETCTBEHHO ¢ BeposiTHOCTsIMU 0,72 1
0,28. U3-3a momex 1/6 dactb A — CUTHAJIOB MUCKa)KaeTCsA M MPUHHUMAETCS Kak B — curHaiel, a 1/7
4acTh NEPEIaHHbIX B — CUTHAJIOB IPUHUMAETCS KaK 4 — CUTHAJIbI.

a) OrnpenenuTb BEpPOSTHOCTh TOTO, YTO Ha MPUEMHOM MTyHKTE Oy/eT MPUHST 4 — CUTHAIL.

6) 13BecTHO, uTO NPUHAT A — curHai. HalTi BepoATHOCTB TOTO, YTO OH U OBLJI MepeaH.

2.5. U3 ypHbI, comepxkamieid 7 KpacHbIX U 9 CHMHUX IIapOB, BHIHUMAIOT OJWH 3a APYTUM JBa
mapa. HaliTu BEpOsATHOCTh ABYKPATHOI'O U3BJICYEHUSI CUHETO Iapa.
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2.6. Haiitu cpennee uncio OpakoBaHHBIX M3AETHHA B MapTUN U3/IENHUI, €CIU BEPOATHOCTH TOTO,
YTO B ATOW MApTHUU COACPKUTCA XOTs Obl ogHO OpakoBaHHoe, paBHa 0,95. [Ipemamonaraercsi, 4To
9HCII0 OpaKOBaHHBIX W3JIENIUN B TAPTUU paciipeeneHo o 3akony Ilyaccona. [TonmydyeHHoe 3HaYCHHE
OKPYTJIUTH 0 IEJIOTO.

2.77. ns curHaiM3anMd O TOM, 4YTO PEXKHUM aBTOMATHUYECKOW JIMHUM OTKJIOHAETCS OT
HOPMaJILHOTO, MCHOJIb3yeTca uHAuKarop. OH mpuHamiexut ¢ BeposatHoctsmu 0,2; 0,3; u 0,5 k
OJTHOMY M3 TPEX THUIIOB, JJIsi KOTOPHIX BEPOSTHOCTU CpabaThIBaHUS PaBHBI COOTBETCTBEHHO 1; 0,75 u
0,4. Ot unaukaTopa noiydeH curtai. K kakoMy Tuily BeposiTHee BCEro MPUHAAICKUT UHIUKATOP?

2.8. BeposTHOCTH MOSIBIIEHUS HEKOTOPOTO COOBITHS B KaXKIOM U3 ISATU HE3aBUCHUMBIX OIBITOB
paBHa 0,7. HaliTu BeposSITHOCTD TOSIBIICHUS 3TOTO COOBITHSI 110 KpaifHel Mepe JBa pasa.

2.9. YcrpoiictBo coctouT u3 1000 smemMeHTOB, pabOTaOIMMUX HE3aBUCUMO OJHWH OT JAPYroro.
BepositHOCTh OTKa3a mo0oro snemeHTa B TeueHuH Bpemenu I pasHa 0,002. Haiitu BeposSTHOCTB
TOTO0, YTO 3a BpeMsi 7 OTKaXKyT POBHO TPH IJIE€MEHTA.

2.10. B anexkTpuyecKyio LeNb BKIIOUEHBI NapaJlIesIbHO TpU Ipudopa. BeposTHOCTH TOTO, UTO
Ka)KJIbI U3 HUX MpopaboTaeT ompeaesieHHoe ynuciao yacos, paBHel 0,4; 0,6; 0,7. HaliTu BEpOATHOCTH
TOTO, YTO ATO KOJIMYECTBO BPEMEHHU POpadboOTaeT:

a) XOTs1 OBl OJIMH MPUOOP;

0) poBHO JiBa MpuodOPA;

B) HE MEHee JABYX MpUOOPOB.
3agaua 3.

3.1. Cnyuaiinas BenrurMHa X MOJAYMHEHA 3aKOHY paclpeaeNeHus C IIOTHOCTHIO

acos X —
F(x) = pu ml2<x<xl2,

0 npu X<-z/2, x>xl2.
a) Haiitu ko3¢ dunmeHr a.
0) [Toctpouth rpaduik MIOTHOCTH PACTIPEICIICHHUS.
B) Haiitu dynximio pacrpenenenus F(X) u moctpouts ee rpadux.

r) HaiiTu BeposTHOCTH MONaaHus BETUUMHEl X Ha ydacTok oT 0 70 7[/ 4,
3.2. Cnyuaiinas BennuuHa X 3aj1aHa QyHKIMEH pacrpeneaeHus
0 mpum x<0,
F(X)={x* mpm 0<x<1,
1 mpu X >1.

HaifTu BepOsATHOCTb TOTO, YTO B PE3yJIbTaTe YEThIPEX HE3ABUCHMbIX UCIBITAHUM BelmuduHa X
POBHO TpHU pa3a MpUMeT 3HadeHue, mpuHaiexamniee natepsany  (0,25; 0,75).
3.3. Cnyuaiinas BenuunHa X TOJYMHEHA 3aKOHY PAacIpeieIeHHs C TIIOTHOCTBIO

f(x)=A- e . (Pacnpenenenue Jlarmaca)
Haiitu koapdunuent 4. Onpenenuts MO, nucnepcuro, CKO.

3.4. TI10THOCTH pacrpesieNeHus caydaiinoil Bemmunnsl X 3aaaHa GpopMysoi

f(x)=— .
2
1+ X%)
[TocTpouTs TpaduK MIOTHOCTH pachpeseneHus. HalTu BeposTHOCTb TOTo, 4To BelnuumHa X
nomajer Ha ydacTok (-1; 1).
3.5. Haitru MO, aucnepcuto u CKO auckpeTHO# crnydaiiHoif BenumumHbl X , 3aqaHHOI
3aKOHOM pacIipeieJIeHHs

(3akon Komm)

X 0 1 2 3

P 0,216 0,432 0,288 0,064
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3.6. Haiitu MareMaTHYeCcKOe OKMAAHHE CJIy4ailHOM BemuuuHbl X , ecoum  (QyHKIHUS
pacnpeneseHns UMeeT BUJ

0 mpu X <0,
1-e°® mpum x>0.

3.7. Cnyuaitnas BenmuunHa X 3a/1aHa MIIOTHOCTBIO PacTIpe/ieeH s

6 2<x<8,
£ (x) = 1/6 mpu X

0 mpu Xx<2, Xx>8.

Haiitu MO, mucniepcuio u CKO, a Taxke BepOSTHOCTb MOMAaHUs CydaiiHOM BeanuuHbl X B
MpOMExXyTOK (3; 5).

3.8. B ypue 6 Oenbix u 4 yepHbIX mapa. M3 Hee maTh pa3 MoAps W3BJICKAIOT IIap, MpUYeM
Ka)KJIbIM pa3 BBIHYTBHIN IIap BO3BPALIAIOT B YPHY, a IIApkl iepeMelnBaroT. [Ipunumas 3a ciny4anHyro
BelMuMHy X UMCJIO M3BIEUEHHBIX GENIbIX IIAPOB, COCTABUTH 3aKOH paclpee/eHus STOM BelTHUUHbI,
onpeaenuts ee MO u aucnepcuio.

F(x) =

3.9. luckpeTHas cilyyaiiHas BeIMUYMHA 33JaHa 3aKOHOM PacIpeelCHUs
X. 3 4 7 10

P 0,2 0,1 0,4 0,3

Haiitu ¢pyHKIMIO pactipeniesieHus: 1 OCTPOUTH ee rpaduk.

3.10. Bpems 0e30Tka3HON paOOTHI 3JIeMEHTa UMEET [T0KA3aTeIbHOE PACIIpEIECICHHE
0,02t
F(t) =1-e°%(t>0).

HaiiTu BeposTHOCTE Toro, uTo 3a { = 24 vaca >nement:

a) OTKaXeT;

0) HE OTKaXeT.
3anauva 4.

Haiiti BeposSTHOCTH TOMAMaHUs B 3aJaHHBI MHTEepBaI (a; D) HOpMaIbHO pacmpeaeIeHHON
ClydaliHOH BenMuMHBI X , €CIIM M3BECTHBI €€ MATeMaTHYeCcKoe oxumanne M U cpenHee

KBaApPATHICCKOC OTKIIOHCHUC Gx .

1 2 3 4 5 6 7 8 9 10
m, 2 3 4 5 6 4 4 5 5 6
o, 2 2 3 3 3 1 2 2 3 3
a 1 2 3 4 5 1 2 3 4 5
b 5 6 7 8 9 5 6 7 8 9

PYBEXXHBI KOHTPOJIb: hopma pyOGesKHOro KOHTPOIS — TECTUPOBAHHE

1. Ecnu mosiBiIeHUE OJHOTO COOBITHS MCKIIOYAET MOSIBIICHHE IPYTrOro COOBITHS B OJHOM H TOM K€
UCTBITAHUHU, TO TaKUE COOBITHS HAa3bIBAIOT

A) nocroBepHbiMu; b) coBmectHbiME; B) HEcoBMecTHRIMH; [7) cimyyaiiHbIMU.

2. Cymmoit coObiTuil A 1 B HazpIBatoT coObITHE, KOTOPOE MPOUCXOIUT TOTIa U TOJIBKO TOTJa, KOrjia
MIPOUCXOTUT

A) Tonbko cobbiTHE A; B) x0T OB 01HO U3 cOOBITHI A 1 B; B) Tonbpko cobbiTHE B;

I') He mpouncxoaut HU OJJHO U3 coObITHIT A U B.

3. CymMa BepOsITHOCTEH ABYX MPOTHBOIOIOKHBIX COOBITUI paBHA

A) 0; b)0,5; B) 1;I') 0,6.

4. CKOJIBKO MOKHO COCTaBHTb YETBIPEX3HAUHBIX yucen U3 mudp 5, 7, 8, 9 Tak, 4roObl Bce nudpsl B
1300pa’keHUH YKClla BXOIWIN TOJIBKO OJIUH pa3.
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A)24;b) 12; B) 48;T') 32.

5. CeMb CTYIEHTOB CAQJIM DK3aMEH IO TEOPHUH BEPOSTHOCTEH Ha XOpOHIOo W OTAUYHO. CKOJBKHUMH
criocobamMu MOTJIHM OBITH ITIOCTABICHBI UM OLIEHKHU?

A)42;b)12;B) 21;T') 18.

Kirou

1 2 3 4 5

B §) B a a

@DOpMBI KOHTPOJISI CAMOCTOSITENIbHONW paboThl 00yYarOMUXCsl: MPOBEPKa OTBETOB HA BOIPOCHI
IUIsl CAMOIIOArOTOBKHY U PEILIEHHs] TPAKTUUECKUX 3aHATHH, TECTUPOBaHUE.

6.2. MeToauuyecKue YKa3aHUus 110 OPpraum3anuu CaMOCTOSITEILHOM paGOTbI CTYAEHTOB

Y4eOHbIM IUIAaHOM 110 HANpPAaBJIEHUIO MOATOTOBKU «Mamemamuka» TPEeayCMOTPEHBI
CJIEYIOIINE BUbl KOHTAKTHBIX 3aHATUN:

- JIEKIIUH;

- IPAaKTUYECKUE 3aHATHS.

B xone snexyuonnvix sanamuii pacCMaTPUBAIOTCS OCHOBHBIE TEOPETUYECKHE IOJOKECHHUS M
MOHATUS B 00JIACTH OOBEKTOB U CYOBEKTOB SKOHOMUYECKOH CHUCTEMBI, PBIHOYHOW 3KOHOMUKH,
Teopur  (GUPMBI, PHIHKOB (HAaKTOPOB MPOU3BOJICTBA, MAKPOIKOHOMHUYECKHX IIOKa3aTeseH,
LIUKIMYHOCTH PAa3BUTHS 3KOHOMHUKH, PACCMaTPUBAIOTCS MPOOJIEMBbl TOCYAAPCTBEHHBIX (PUHAHCOB U
HAaJIOTOB, MEXKIYHAapOJAHbIE aCIEKThl IKOHOMHYECKOIO pa3BUTHUA, JAKOTCA PEKOMEHIALMM UL
CaMOCTOSITENIbHON pabOThI U MOATOTOBKE K MPAKTUUECKUM 3aHATHUSM.

B xone npakmuueckux 3amsmuii yriyOnsiOTCS W 3aKpEIUSIIOTCS 3HAHMS CTYJIEHTOB IO PAILY
pPacCMOTPEHHBIX Ha JIEKLHUSAX BONPOCOB, Pa3BUBAIOTCA HABBIKM cOopa, OOpabOTKM M aHaIu3a
WH(pOpMAIIUU C TENIbI0 UIECHTU(DUKAIIMY U OLIEHKH OOBEKTOB U CYOBEKTOB SKOHOMUYECKOU CUCTEMBI,
000CHOBaHHUs BbIOOpa HAWITYYIIETO pelIeHUs] SKOHOMUYECKOH CHCTEMBI, a TaKXKe CaMOCTOSATEIbHOM
paboThl U pabOTHI B KOJIJIEKTUBE.

IIpu moATrOTOBKE K MPAKTUUYECKUM 3aHATUSAM KaKIbIN CTYICHT JOJIKEH:

—HM3y4YUTh PEKOMEHIOBAHHYIO YUE€OHYIO JINTEPATYpY;

—HU3y4UTh KOHCIIEKTHI JIEKIUH;

—IIOATOTOBUTH OTBETHI HA BCE BOIIPOCHI I10 U3y4aeMOH TEME;

—IUCBMEHHO PEIINUTH JOMAIIHEE 3aJaHUE, PEKOMEHI0OBAHHOE IIPENOaBaTeeM IIPU U3yYEHUH
Ka)KJI0M TEMBI.

Bomnpocsl, He paccMOTpEHHBIE Ha JIEKLIUAX U MPAKTHUECKUX 3aHATHUSAX, TOJDKHBI ObITh U3YUYEHBI
CTYJEHTaMH B XOJI€ CaMOCTOSATENbHON paboThl. KOHTpOb camocTosITENbHOIN pabOThl CTYIEHTOB Hajl
y4eOHOI mporpaMMoil Kypca OCYIIECTBISETCS B XOJA€ 3aHATUH METOAOM YCTHOI'O ONpOca WM
MIOCPEACTBOM TeCTUpOBaHUA. B Xo1e caMocToATenbHOM pabOThl KaX/Iblil CTYAEHT 00513aH MPOYUTATh
OCHOBHYIO M, II0 BO3MOXHOCTH, IOIIOJHUTENIBHYIO JUTEPATypy IO U3y4aeMOW TeMe, AOIOIHUTh
KOHCNEKThl  JIEKIIMM  HEJOCTAIIMM  MaTepUAIOM,  BBIMMCKAMH M3  PEKOMEHJOBAaHHBIX
[IEPBOUCTOYHUKOB. BBIIETUTh HEMOHATHBIE TEPMUHBI, HAWTU MX 3HAYEHUE B SHUHUKIIONEINYECKUX
CJIOBApSX.

7. TlpumepHasi TeMAaTHKA KYPCOBBIX padoT (mpoeKkToB) (npu Hanuuuu)
Y4eOHBIM MJIaHOM HE TPEyCMOTPEHBI.

8. YueOHo-MeTOoauYecKOe U MH(POPMAITMOHHOE O0ecTeyeHre TUCIHMIIUHDI
a) OCHOBHas JuTeparypa
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1. Maremartuka: Yueonoe nmocobue / @umumnosa E.E. - Bomorma:BUIID ®CHUH Poccuun,
2015 http://znanium.com/bookread2.php?book=899484
2. Bricmras marematuka: YueOnuk / Illumawes B.C. - M.:HUI][ HMH®PA-M, 2015
http://znanium.com/bookread2.php?book=4697

3. Matemaruka: Yue6Hoe mocooue/FO.M./lanunos, JI.H.)Kypb6enko, I'.A.HukoHoBa,
H.B.Huxonora, C.H.Hypuesa; ITox pea. JI.H.XKyp6enko, I'.A.Hukonosoit. — M..MH®PA-M,2016. —
4969 c. — (Beicmiee oOpa3oBanue:bakanaBpuar).

4, Kpacc M.C., UYynpeiHoB  Bb.II. MaremaTtuka s KOHOMHUYECKOTO
OakanaBpuata:Yueonuk. — M..MHOPA-M,2017. — 472 c.- (Bricmiee o6pa3oBanue: bakanaBpuar).

5. IMIunaues B.C. Briciiasgs matematnka :YdueOonuk. — M..MH®PA-M,2017. — 479 c.-
(Bricmiee oOpa3oBanue).

0) oTONHUTEIbHAS IUTEPATypa

1. Maneixun B.M. Briciias matemaTtuka :Yueb. mocobuwe. — 2-¢ u3a.,nepepad. ¥ JIOMm. —
M.:MH®PA-M,2015. — 365 c. — (Broicuiee oOpa3zoBanue).

2. Kynneimesa, E. C. Matemartuka [DnekTpoHHbI pecype]| : YueOHuk st 3koHoMucTtos / E.
C. KynnpimeBa. — 4-e uzn. — M.: Mznatenscko-Toprosas koproparus «/lamkos u K°», 2015. —
564 c. http://znanium.com/bookread2.php?book=512127

3. Maremaruka: Yuebnoe nmocodbue / H.A. bepesuna, E.JI. Makcuna. - M.: 1] PUOP: HUI]
Hudpa-M, 2013. - 175 c. http://znanium.com/bookread2.php?book=369492

4. Beicmas maremaruka: YueOnuk / JI.T. Aumenés. - M.: U1l PUOP: HULI Uuadpa-M, 2013. -
752 c. http://znanium.com/bookread2.php?book=344777

5. Beicmast maremaruka: Yueonuk / JI.T. Slumenés. - M.: UL PUOP: HULL Uudpa-M, 2013.
http://znanium.com/bookread2.php?book=344777

6. Beicimas maremaruka: Ilpaxtukym / W.I'. Jlypee, T.Il. ®@ynTukoBa. - M.: By3oBckuit
yueOnuk: HUL] UH®PA-M, 2013 http://znanium.com/bookread2.php?book=368074

7. 3agaun ¢ peuIeHUsIMH IO BBICILIEH MaTeMaTHKE, TEOPUH BEPOSATHOCTEM, MaTeMaTH4eCKOU
CTaTUCTHKE, MaTeMaTHYeCKOMY MpOrpaMMHUpOBaHMIO: yyeOHoe mocobue ais OakanaBpoB / A. C.
ITankwH, B. A. TamkuH. - 8-e m3m. - M. Hamkoe u Ko, 2012
http://znanium.com/bookread2.php?book=354019

B) pOrpaMMHOE 00eCIIeUeHUE
1. Microsoft Windows
2. Microsoft Word
3. Microsoft Excel
4. Microsoft Power Point

r) 0a3bl JaHHBIX, UH)OPMAITMOHHO-CIIPABOYHBIE U MOMCKOBBIE CHCTEMBI
1. http://znanium.com/ OOO s3nekrpoHHO-OMOMMoTeuHas cucrema "SHAHUYM"
2. https://rucont.ru/ OO0 "HaumonansHsii mudposoit pecype «PYKOHT»
3. http://biblioclub.ru/ 3bC «YHuBepcuTeTckas OMOIMOTEKA OHIIANHY

9. MarepuajibHO-TeXHHYecKOe o0ecneyeHHe AUCHUILVIMHBI. YyeOHas ayautopus ais
NPOBEICHUST 3aHATUI JIGKIMOHHOTO THIMA; 3aHATUA CEMHUHApCKOTOo THIA; JUIS KYpPCOBOTO
MIPOEKTHUPOBAHMUS (BBITIOJHEHUS KYPCOBBIX padOT); ISl MPOBEACHHUS TPYIIIOBBIX W WHIMBHyaTbHBIX
KOHCYJIbTAIlMi; JUIi TEKYIIEro KOHTPOJIS U TPOMEXKYTO4YHOM arrtectanmu. Pabounme wmecta
oOy4Jaroruxcs; pabodyee MECTO IIPETo1aBaTes;

HOYTOYK; IPOEKTOP, 3KpaH; KJIaccHas A0cKa; 9 pabounx MecT oOydaromuxcs ocHaieHHble [I9BM c
MOJKITIOYEHHEM K CETH WHTEPHET W oOecredeHHeM AO0CTyla B DJIEKTPOHHYIO HH(POPMAIMOHHO-
00pa3oBaTeNnbHYIO cpefy YHUBEpPCHUTETA. Y UeOHO-HATIISAHBIC TTOCOOHS.

10. O0pa3oBaTe/ibHbIE TEXHOJIOTHUN:
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[lpu peanuzanum y4eOHONW JAUCHMIUIMHBI «MaremaTuka» TPUMEHSIOTCS —pa3HyuHbIe
00pa3oBaTeNbHbIE TEXHOIOTUHU, B TOM YHCIIE TEXHOJIOTUH 3JIEKTPOHHOTO O0yUEeHHUS.

OcBoenue y4yeOHOW AUCHUIUIMHBI «MaremaTuka» MpeaycMaTpUBaeT HCIOIb30BaHUE B
yu4eOHOM Ipollecce aKTUBHBIX M MHTEPAKTUBHBIX (DOpPM INpOBeAEHUs Yy4eOHbBIX 3aHATUH B (hopme
JIeKIMH-BU3YaITU3aIIH, JIEKIHs Oeceaa, IPaKTHIeCKOe 3aHsATHE.

- JleKyusa-euzyanusayus —— Iepejadya  MHGOpMAalMU  [IOCPEICTBOM  IpaduyecKkoro
mpecTaBicHusl B 00pa3Hoil Gopme (Cimaliapl, BUACO-CIIAN/IbI, TUTAKATHl U T.A.). Jlekuus cuuraercs
BHU3yaJM3alue, €ClIM B TEUEHHUE IIOJIyTOpa 4YacoB IIpelnojaBaTeslb MCIOJIb3yeT HE MeHee 12
HarjsiIHbIX n300pakeHui, mMakcuMyMm - 21. Ponb mpenonaBaTenss B JIEKUMU-BU3yalU3allUd —
KoMMeHTaTop. IloaroToBka maHHOW JIEKIMHU IPENOAaBaTEeNIeM COCTOMT B TOM, YTOOBI W3MEHUTH,
[IEPEKOHCTPYUPOBaATh Y4EOHYI0 HH(POPMALIUIO 10 TeME JEKIIMOHHOIO 3aHATUS B BU3YaJIbHYIO GOpMYy
IUIL TIPEACTABJICHUSI Yepe3 TEXHUYECKHE CpeACTBAa OOy4eHHUs (HOYTOYK, aKyCTHUECKHE CHCTEMBI,
9KpaH, MYJbTUMEIUNHBIN MIPOEKTOP) WIM BPYUHYIO (CXEMbl, PUCYHKH, YepTexH U T.I1.). Jlekuuto-
BU3yAJIN3aLUI0 PEKOMEHYETCs IIPOBOAUTH 110 TEMaM, KJIFOUYEBBIM Ul JAHHOTO IpPEAMeETa, pas3zecia.
IIpy DOArOTOBKE HAIISIHBIX MaTEpUaANoB clenyeT coOnogaTh TpeOoBaHUS M IIpaBUIIA,
MPEIbSIBIIIEMbIE K TIPEICTABICHUIO HHPOPMALIH.

IIpaxmuueckoe 3ansmue — 3aHATHAE, NOCBSIIEHHOE OCBOEHUIO KOHKPETHBIX YMEHUI U HAaBBIKOB
10 IIPEIJI0KEHHOMY JITOPUTMY.

VYuebHble yachl TUCHMITIMHBI «MaTteMaTHKay MpelycMaTpUBAIOT KJIACCUUYECKYI0O KOHTAKTHYIO
paboty mpenomaBatenss ¢ OOydYarOIIMMCS B ayIUTOPHM M KOHTAKTHYIO paboTy IOCPEACTBOM
KOMIIBIOTEPHBIX TEXHOJIOTHH (3JIEKTpOHHAS [T0YTa, IPE3EHTALMS U Jp.).

11. Ouenounsbie cpeacrsa (OC):

OneHouHble CpeAcTBa MO JUCLUIUIMHE «MaremaTuka» pa3paboTaHbl B COOTBETCTBUHM C
MIOJIO)KEHHEM O OaJlJIbHO-PEUTUHrOBOW cucTeMe OLEHKH ycneBaeMocTH cryiaeHtoB ®I'bOY BO
«MI'YTY um. K.I'. PazymoBckoro (I1epBblif ka3aunii yHUBEpCUTET)».

Kpumepuu oyenxu mexywux 3anamuii o1 ounot popmel 00yueHus
MOCEILEHUE CTYAEHTOM OJJHOTO 3aHsATHs — | Gai;

v BBITIOJTHEHHUE 3a/IaHUH JIJIST CaMOCTOSTEIbHONU paboThl — OoT 1 10 3 GaisioB 3a KaK[blid
MYHKT 3aJIaHUS;

v aKTUBHas paboTa Ha 3aHATUU — OT 1 10 3 GaoB;

Kpumepuu oyenxu mecmoswix 3a0anuii.

v Ka)KJI0€ TIPABUIILHO BBITIOJIHEHHOE 3a/1aHue — 1 Oann

Kpumepuu oyenxu mexywux s3anamuii 015 3a04HOU (hopmbvl 00yyeHUs.

v MOCEIIEHUE CTYIEHTOM OJJHOTO 3aHATHS — 5 0aoB;

v BBINOJIHEHUE 33JaHUN I caMOCTOsATEeNbHOW paboTsl — or 10 nmo 15 GamioB 3a
KaXKIbIA MYHKT 3a/1aHuUs;

v aKTHBHas paboTta Ha 3aHATHH — OT 1 10 10 GamnoB

Kpumepuu oyenxu mecmoguix 3a0anui:

v Ka)k/10€ MTPaBUJILHO BBINOJIIHEHHOE 3a/1aHue — 6 6asioB

BAJLJIbHO-PEUTUHIOBASI CHCTEMA
MaxkcumanbHasi cymMMa PEHTHHIOBBIX OajlIOB, KOTOpas MOXKET ObITh HayHClIeHa CTYJAEHTY IO
yueOHOM mucuuiuinbe, coctasisieT 100 peHTHHIOBBIX

. KonmuecTso 6amioB
dopma IpOMEKYTOUHON — —
ATTECTAIIN Texymnii PyOexHbIit Cymma
KOHTPOJIb KOHTPOJIb 6au10B
OKk3ameH 30-70 20-30 60-100
3auer 40-80 10-20 60-100
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PeliTuHT cTyneHTa B ceMecTpe MO IUCHUIUIMHE CKIAAbIBACTCS W3 PEHTHHTOBBIX OAallIOB,
KOTOPBIMHM TMIPENo/aBaTelib B TEUCHHE CEMECTpa OLIEHHMBAeT MOCEIIeHHWE Y4YeOHBIX 3aHATHH, ero
TEKYIIYyI0 pabOTy Ha 3aHATUSAX U CAMOCTOSTENBHYIO padOTy, Pe3ylIbTaThl TEKYIIUX KOHTPOJIBHBIX
paboT, TECTOB, YCTHBIX OIPOCOB, IPEMHUAIBHBIX U IITPAa(HBIX 0aIOB.

PyOexHBIli pEHTHUHT CTYIEHTA MO TUCIUIUIMHE CKJIAJBIBACTCS W3 OLEHKH B PEHTHHTOBBIX
Oaytax OTBETa Ha dK3aMeHe (3a4eTe).

[IpenonaBarenb, OCYHIECTBISIOMIUM MPOBEACHUE TMPAKTUYECKUX 3aHATUN, JOBOJUT [0
CBE/ICHUS CTYJCHTOB Ha MEPBOM 3aHATHH WHGOpMAIMI0 O (OPMHPOBAHUM PEUTHHra CTyACHTa U
pYOEKHOTO pelTHHTA.

Ilo okoH4YaHMM cemecTpa KaXIAOMYy CTYAEHTY BBICTABISIETCS €ro PeHTHMHroBas OLEHKa
TEeKylIEeH YCIEBA€MOCTH, KOTOpas SBIISIETCS OLICHKOW IMOCEIIAaeMOCTH 3aHATHM, AKTUBHOCTU Ha
3aHATHUSAX, KAYECTBA CAMOCTOSITEILHOM pabOTHI.

CTyaeHT JomycKaeTcsl K MEpOIPUATHSIM TPOMEKYTOUHOW aTTeCTALMM, €CIIU €r0 peHTUHIOBAs
OIICHKA TEKYIIeH ycreBaeMOCTH (0e3 yueTa mpeMuaIbHbIX

PEUTHUHTOBBIX 0aJIJIOB) HE MEHEE:

M0 AUCIMIUIMHE, 3aBEPIIAIOIICHCS 9K3aMEHOM - 30 peUTHHTOBBIX 0aJJIOB;

10 TUCIMIUIMHE, 3aBEpIIAOIIeics 3aueToM - 40 peHTHHIOBBIX OAJIIOB.

CryneHTbl, HE HAOpaBIIME MHHUMAJIBHBIX PEUTHHTOBBIX OA/NIOB MO YYEOHOH IMCIMILTAHE
MIPOXOJIAT MpoIenypy 1000pa OaioB.

MakcumalibHasi pEUTHUHIOBAas OLEHKA TEKYIEW YCIEBAEMOCTH CTYIEHTa 3a CEMECTp IO
pesyibprataM TeKylied paboThl W TEKYIIEero KOHTpoJs 3HaHWil (0e3 ydeTra mpeMualibHBIX OaioB)
cocrapnser: 70 pEHTHUHTOBBIX OaJIOB IS JUCHUIUIMH, 3aKaHYMBAIOMUXCs dk3ameHoMm; 80
PEUTHHIOBBIX 0AJNIOB AJIsl AUCLMILINH, 3aKaHYUBAIOIUXCS 3a4ETOM.

OTBeT CTyAeHTa MOXET OBITh MAKCUMAJIBHO OIICHEH:

Ha 2k3aMeHe B 30 pedTHHIOBBIX 0AJIOB;

Ha 3aueTe B 20 peHTHHIOBBIX OAJLIOB.

CTyneHT, 1o KelaHWI0, MOXKET CIaTh HK3aMEH WM 3a4eT B (popmare «aBTOMaT», €CIHU €ro
PEUTHHT 3a CEMEeCTp, C yUE€TOM NMPEMUATIBHBIX 0aJIJIOB, COCTABWII HE MEHEE!

€CJIU TI0 pe3yJIbTaTaM U3y4eHHs TUCLUIUIMHBI CAAETCS IK3aMEH

— 60 peldTHHTOBBIX OAIIJIOB C BHICTABICHUEM OIIEHKH «YIOBICTBOPHTEIHLHOY;

— 70 peHdTUHTOBBIX OANIJIOB C BHICTABIEHUEM OILEHKH «XOPOIIIOY;

— 90 pedTHHTOBBIX OAIIJIOB C BBICTABICHUEM OIEHKH «OTIUIHOY;

€CJIM IO pe3yJIbTaTaM U3y4eHUs! TUCLIMILUIMHBI CAAETCS 3a4EeT:

— 60 peHdTHHTOBBIX OAIIJIOB C BHICTABICHUEM OIEHKH «3a4TEHOY

PeliTuHroBass OLlEHKa MO JUCHUIUIMHE M COOTBETCTBYIOIIAs AarTeCTalMOHHAs OILIEHKa IO
IIKaJe «3a4T€HO», «YAOBICTBOPUTEIHHO», «XOPOIIO», «OTIMYHO» MPHU HCIOJIb30BaHUH (opmMara
«aBTOMAT», MPOCTABISAETCA 5K3aMEHATOPOM B 3aUETHYI0 KHUXKKY M 3a4€THO-3K3aMEHAlMOHHYIO
BEJIOMOCTh TOJIbKO B JICHb IMPOBEACHHS 5K3aMEHA WJIM 3aueTa COMIACHO PACIHUCAHHIO TPYIIbBI, B
KOTOPO# 00ydaeTcsi CTYJEHT.

st mpuBeneHnst peUTUHTOBOM OIIEHKH K aTTeCTAIllMOHHON (TIATHOATBHBIN

dbopmar) UCoIb3yeTcs CIeAYIOIas IIKaa:

ATTeCTaI_[I/IOHHaSI OII€HKAa IT0 JUCHUIIIMHE

PelTHHr cTyneHTa no JUCIUIUIMHE
(BKJTIOUAsl TPEMUATTBHBIC OAJLITBI)

«OTIIMYHO)

90- 100 GamtoB

«XOopomo»

70 - 89 Gayu1oB

«YAOBJICTBOPUTECIIBHO»

60 - 69 6ayuioB

KHCYHOBJICTBOPUTCIILHO»

meHee 60 0aoB

«Bad4TCHO»

oT 60 0aJTOB U BHIIIE

«HEC 3a4YTCHO»

meHee 60 OaIoB

PyGexHblll peHTHHI MO AUCLUILUIMHE y CTYJEHTAa Ha 3K3aMeHe WU Iu(pepeHIIMPOBAHHOM
3auere MeHee 4yeM B 20 pelTHHIOBBIX OasIOB CUMTAETCS HEYJOBJIETBOPUTEIBHBIM (HE3aBUCHUMO OT
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pelTHHTa CTyJIeHTa B ceMecTpe). B 3TOM cilydae B 3a4€THO-IK3aMEHAIMOHHYIO BEJJOMOCTh B Tpade
«ATTECTallMOHHAS OLIEHKA» MIPOCTABIISIETCS «HEYIOBIETBOPUTEIBHOY.

PyOexHbIll PEUTHHT MO TUCIUIUIMHE Y CTYACHTA Ha 3aueTe MeHee 4yeM B 10 peHTHHroBBIX
0aJJIOB CUMTAETCS HEYAOBJIETBOPUTENIbHBIM (HE3aBUCHMO OT pEeHTHHra CTyneHTa B ceMmectpe). B
3TOM CIy4yae B 3a4€THO-DK3aMEHAIMOHHYIO BEIOMOCTh B rpade «ATTECTAIlMOHHAS OLIEHKa»
MIPOCTABJISETCS «HE 3a4TEHO.

[TpernonaBatento MPEAOCTABISAETCS MPABO HAYHCIATH CTYICHTaM IpPEMHAIIbHBIE Oallibl 3a
aKTUBHOCTH (y4yacTHe B Hay4YHBIX KOH(EpPEHIHUsX, KOHKypcax, OJMMIIMAJax, aKTHBHasg pabora Ha
ayIUTOPHBIX 3aHATUAX, MYONUKAlMU cTaTeil, padoTa CcO IIKOJbHUKAMH, BBHINIOJHEHHE 3aJaHHi
MOBBIICHHOW CJOKHOCTH, W3TOTOBJICHHE HAMVBSIIHBIX IOCOOMH W T.JI.) B KOJHMYECTBE, HE
npesbimaronieM 20 peHTHHToBBIX 0ayioB 3a cemectp. [IpemuanbHbie Oamibl HE BXOAST B CyMMY
pEeUTHHTa TEKYIIEH YCIIEeBAaEMOCTH CTY/ICHTA, a MPUOABIISIFOTCS K HUM.

OueHoYHBbIE CPEACTB TEKYIIEro KOHTPoJsi ¢popMmupyrorcs B coorsercreum ¢ JIHA
(JIoxanbHBIMUM HOPMATHUBHBIMM aKTaMu) yHHUBepcuTeTa: Tectbl, Bompock! ans ycTHOro onpoca,
MpakTUuecKue 3agaHusa. Ha3HaueHHe OLICHOYHBIX CPEACTB TEKYLIEro KOHTPOJS — BBISIBUTH
chopmupoBaHHOCTh  kKoMmrieTeHIMH: OK-5  cmocoOHOCTRIO K =~ caMOOpTaHM3alHH U
camMo00pa30BaHUIO.

OueHouHBbIE CpeACTBA I POMEKYTOYHOI aTTecTanuu (B Gopme sK3aMeHa WM 3a4eTa),
B pe3yibTaTe OCBOCHHUS YYE€OHOW JUCHUIUIMHBI OOydarolUiCcs JOJKEH JEMOHCTPUPOBATh
CJIEIYIOLLME PE3YNIbTATHI:

Conep:xanue dTanbl (GOPMUPOBAHUS
Kon KOMIIeTeHIMU KOMIIeTeHIIUi B mpouecce
KoMmere (uacTu PesyabTaThl 00y4eHus 0CBOeHUs1 00pa3oBaTeIbLHOM
Him KOMIIeTeHIHH) porpamMmel
OK-5 CIIOCOOHOCTBIO K ba3oBblii ba3oBblii
caMOOpraHu3alui | 3HaTh: OCHOBBI BhICIIEH | 3HATH:
u MaTEeMAaTHKU; HUCTOPUIO CTAHOBJICHHS
€caM000pa3oBaHUI0 | YMeTh: OCYIIECTBIATh MareMatuku B Poccuu u mupe;
moa00p HEOOXOIUMOM YMeTh: yCTaHaBJINBAThH
Hay4YHO-METOJAMYECKOMH, MPUYNHHO-CJIEACTBEHHbIE CBSI3U
JTUTEPATYPHI 110 MIPU PEIICHUH CTAHIAPTHBIX 33134
MaTeMaTHKE; 10 MaTeMaTHKE
Baagern: Baagers:
METOJIaMH Hay4HO- METO1aMH TBOPUYECKOT'O
TBOPYECKOTO MpoIiecca MpoIriecca v BHIOTHEHUS
HCCICAO0BaHUIT; IMOMCKOBEIX 3CKH30B B
IloBBINIEHHBII CO3/IaHNS MaTeMaTHYECKOM
3HaTh: MOAeIH
OCHOBBI BEICIIIEH
MaTEMAaTHUKHU U I1oBbIIIEHHbII
MaTeMaTH4ecKHe METO/IbI | 3HATh: CYIIHOCTh U CIIENUPHUKY
HCCIICA0BAHUS KauyeCTBCHHBIX U
YMeThb: 0CYIIECTBIIATH KOJIMYECTBEHHBLIX METOJIOB
no60p HeoOXoIMMOH UCCJICIOBAHMS.
Hay4YHO-METOANYECKOM,
JUTEPaTypPhI 1O YMerh:
MaTeMaTHKe; CaMOCTOATEILHO MTPOBOIUTH
yCTaHaBJIMBATh Hay4HbIE  MCCIIEIOBAHUS  TIO
MPUIUHHO- BoIpocaM  IpoecCuOHANBLHOM
CIIEJICTBEHHBIE CBSI3M IIPH | ACATEILHOCTH, YYacTBOBATh B
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pelieHnn
MaTeMaTHYeCKUX 3ajau
MCII0JIb30BaTh Ha
MIPaKTHKE
BBIIIETIEPEUNCIICHHBIE
3HAHUS.

Baaners:
[IpakTHueckumMu
METOJaMH Hay4yHO-
TBOPUYECKOTO Mpolecca
HCCIIEIOBAHUM.

KOMITJICKCHBIX HAayYHBIX
pa3zpaboTKax;

paboTtath B  MEXIYHAPOTHOU
cpere;

Baagern:

NPAaKTUYCCKUMHU HaBbIKAMHU
MIOCTPOCHUH MAaTEMaTHYCCKUX
MOJICJICH CTaHIapTHBIX 3a1aY
npodeCCHOHATIBLHOM JIEITENBHOCTH;
CIIOCOOHOCTBIO K
caMOOpraHu3aluy U
camM000pa30BaHUIO.

MaTepnanbl AJIS MIPOBEACHUSA TEKYHICI0o U IIPOMEKYTOITHOI0 KOHTPOJISA 3HaAHMI CTYAECHTOB:

Ne Bun KonTposupyeMsbie TeMbI (pa3aesibl) Kommnerenuumu,
/11 KOHTPOJIA KOMIIOHEHTBI
KOTOPBbIX
KOHTPOJIHMPYIOTCSI
1. | Ycrusiit JInneiinas ajaredpa. AHAJIMTHYECKASA OK-5
onpoc reoMeTpus. JJieMeHThbl BEKTOPHOI ajredpsbl.
2. | YcrHbIR MartemaTu4eckuii aHaaIn3 OK-5
onpoc
3. | YcrHsrit OObIkHOBeHHbIE U PepeHunATbHBIE OK-5
onpoc ypaBHeHus. Psiabl
4. | YcrHbll Teopusi BeposiTHOCTE 1 MaTeMaTHYeCKas OK-5
oIpoc CTATHCTHKA

—

UTOI'OBBIA TECT IO JUCIHUILIMHE «MATEMATHUKA»

3ananue 1. Yron mexnay Bektopamu a= (1,0, 1)u b =(0, 1, 1) paen

a) 30°; 0) 60°; B) 90°;

3 2.C A= 2 4 B= 10
ananue 2. Cymma matpun A = 3 7 u b= 9 _5
0 3 4
Va1 17 6) (-12 12} | &
o 3x% —4x+7
3ananue 3. 3HaueHue npezaena Iim 2 paBHO
x=0 Tx“ +12x
a) +o0; 0) 7, 3
B) —;

r) 0°.
paBHa
2\ 3 4
75 _15)’ g 2
r) —0.

3ananue 4. 3HaueHHe MPOU3BOAHON (DYHKIIMHU Y = In(x2 +5) B TOUKE X = 1 paBHO
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a) 1, 0) 1/3; B) 3; r)-1/3.
. n-(n+2)
3aganue 5. CenbMoil wieH psia Z — paBeH
n=1 n° -1
a)7; 5) 21 ; B) 1; r) 49.
16

01

3aganue 6. 3HaueHUE YaCTHOM MPOU3BOAHOM 8_ Uit QYHKITUU Z = 3xy2 + y3 paBHO

a) 3y° +y°; 6) 6y?; B) 3y?; r) 6XY.

3ananue 7. UrpanbHas KOocTh Opocaercsi oiuH pa3. BeposSTHOCTB TOTO, UTO MOSBUTCA He MeHee S
OYKOB, paBHa
a) 1/6; 0) 5/6;

B) 1/2; r) 1/3.

3ananue 8. O6ee pemenne AupdepeHnuanbpHoro ypapaenus \1— X2 y' =5 umeer Bux:

a) y=Inx+C; 6)y=>5arcsin x+C; B) Yy =5arcsin x; r) y=arcsin x+C.
1 2 3 4 5 6 7 8
0 r a 0 0 B r 0

Bonpocs! u 3a1aHus Kk 3auery. 1 cemecTp

CucrteMbl JTUHEHHBIX YPABHEHUH U MATPHIIbI

1. Yro Ha3bIBaeTcsa MaTpuliei pasmepa m X n?

2. Kaxkas marpuiia Ha3pIBaeTCs KBaIPATHOM; HYJIEBOW; JMArOHAIBHOW; € IMHUIHOMN?

3. Yto Ha3bIBaeTCSI CYMMOM JIBYX MaTpHIl, Pa3HOCTHIO, IPOU3BEIEHUEM YHCIIA & HAa MATPULYA;
NIPOM3BEACHNEM MaTpPULBl A Ha MaTpuIly B?

4. BBINoNHSACTCS JIH IEPEMECTUTENbHBIN 3aKOH 110 OTHOUIEHUIO K TPOU3BEACHUIO IBYX MaTpHIl?

5. Ilepeuucnure cBoOicTBa onepanuii HaJ MaTPUIIAMH.

6. Kakas marpuia Ha3pIBaeTCsl TPAHCIIOHUPOBAHHOM K TaHHON MaTpuied?

7. Yro Ha3bIBaeTCs AOMOJHUTEIHHBIM MUHOPOM 3JIEMEHTA MaTPHULIbI N-TO MopsiaKa?

8. Uto Ha3bIBaeTCs anreOpanyecKuM JOMOJHEHUEM 3JIEMEHTa MaTPHILIbI N-TO MopsiaKa?

9. Kakas marpwuiia Ha3pIBaeTCsl 0OPATHOM 1O OTHOIICHHUIO K MaTpuieA?

10. ChopmynupyiiTe HEOOXOAMMOE M JOCTAaTOYHOE YCIOBHE  CYLIECTBOBaHHMsS OOpaTHOI
MaTpHUIIbL.

11. TTpuBenute Gopmyiy, ¢ IOMOIILI0 KOTOPOH HAXOAUTCS 0OpaTHAs MaTpHIIA.

12. Yo Ha3bIBAETCSl PAHTOM MATPHIIBI?

13. Kakue npeobpa3zoBaHus MaTpHIl HA3bIBAIOTCS HJIEMEHTAPHBIMU?

14. Kakast cuctema JIMHEHHBIX ypaBHEHUI HAa3bIBAETCS JTMHEWHOMN?

15. Yo Ha3bIBaeTCsl OCHOBHOM MaTpHIIEW CUCTEMBI U PACIIMPEHHONU?

16. Chopmymnupyiite Teopemy Kponekepa-Kamennu — Kputepuid CyIIECTBOBAHMSI CHCTEMBI

JIMHEUHBIX YPaBHEHUM.
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17.B xakom ciydae cucTeMa JIMHEMHBIX YpPaBHEHUH HMMEET €IMHCTBEHHOE PpELICHMUE;
OECKOHEYHOE MHOYKECTBO PEIICHUI; HE UMEET PEIICHUI?
18. Onummre MaTpuyHBIA METOJI PELICHUST HEBBIPOXKICHHBIX CUCTEM JIMHEHHBIX YPaBHEHHA.
19. Onnmmre npasuiio Kpamepa perieHuss HEBbIPOXKICHHBIX CUCTEM JIMHEHHBIX YPaBHEHUH.
20. Omummre meron ["aycca perienus cucTeM JTUHEHHBIX YpaBHEHUH
BekTopHas anreopa
Uto Ha3bIBaeTCs BEKTOPOM?
Kakue BEKTOpBI Ha3bIBAIOTCS KOJUIMHEAPHBIMH; KOMILUIAHAPHBIMU?
Kakue onepannn Haj BEKTOpaMH HA3bIBAOTCS IMHEHHBIMU?
Yt0 Ha3pIBACTCS CyMMOH JIBYX BEKTOPOB; IIPOU3BEACHUEM BEKTOPA X HA YUCIIO CX.

Uro Ha3bIBaeTCs 1€KapTOBOM MPSAMOYTOJbHON CUCTEMOM KOOPAUHAT B IPOCTPAHCTBE?

Yro HaspIBacTCAd pajnyC-BEKTOPOM TOYKUH M OTHOCHUTENBHO IEKApPTOBOM NPSMOYrOJbHOU
CUCTEMBI KOOPAMHAT B IPOCTPaHCTBE?

7. Ilycte B NeKapTOBOM MPSMOYTOJbHOW CHCTEME KOOPOHMHAT 3aJaHbl TOYkH A(xy,¥y,Z,) u

S

B(x,,¥,,2,). YeMy paBHbBI KOOPIUHATHI BEKTOpa AE B 9TOM CHCTEME KOOPIUHAT?

8. UTto Ha3bIBaeTCs CKAISIPHBIM IPOU3BEACHUEM JIBYX BEKTOPOB?

9. TlepeumnciuTe CBOMCTBA CKAISIPHOTO POU3BEICHUS BEKTOPOB.

10. Kax onpenensercst poeKLus OJHOI0 BEKTOPA Ha HaIlpaBJIeHUE APYroro BeKropa?

11. 3anummTe Gopmyity AJis BBIYUCICHUS IJIMHBI BEKTOPA.

12. Kak onpeznensieTcss CKalspHOE NPOU3BEIEHUE BEKTOPOB Yepe3 KOOPAMHATHI BEKTOPOB B
JIEKapTOBOM CUCTEME KOOPIUHAT?

13. Yemy paBeH yrou ¢ Mex1y HEHYJIEBBIMHE BEKTOPaMH d U b?

14. B ueM COCTOMT yCJIOBUE OPTOTOHAILHOCTH (IIEPIEHAUKYISPHOCTH) BEKTOPOB @ U b; yCIOBHE
KOJUIMHEAPHOCTH BEKTOPOB @ U b?

15. Yto Ha3bIBaeTCs BEKTOPHBIM MPOU3BEICHUEM JIBYX BEKTOPOB?

16.B dYeM COCTOMT TEOMETPHUYECKHA CMBICT MOJIYJs BEKTOPHOTO TPOW3BEICHUS JIBYX
HEKOJUTHHEAPHBIX BEKTOPOB?

17. Ilepeunciure CBOWCTBA BEKTOPHOTO MPOU3BEICHHUS.

18. 3anummute  dopMyny Ui BBIUMCICHHUS ~ BEKTOPHOTO  MPOU3BENEHUS  BEKTOPOB
@=a,d+aj+akwub=>bi+bj+bk

19. Yo Ha3bIBaeTCS CMELIAHHBIM MTPOU3BEACHUEM TPEX BEKTOPOB?

20. KakoB reoMeTpHYeCKHid CMBICTT MOJYJISI CMEIIAHHOTO TIPOU3BEICHUS TPEX HEKOMITJIAaHAPHBIX
BEKTOPOB?

21. B ueM coCTOUT HEOOXOANMOE U JIOCTATOYHOE YCIOBHE KOMIUTAHAPHOCTH TPEX BEKTOPOB?

22. Kak BbIpakaeTcsi CMEIIaHHOE MPOU3BEICHNE TPEX BEKTOPOB Yepe3 KOOPAWHATHI BEKTOPOB B
JIEKapTOBOM CUCTEME KOOPIUHAT?

23. Yo Takoe IUHEeWHas KOMOMHAIIUS BEKTOPOB.

24, Kakne BeKTOpbI Ha3bIBAIOTCS JINHEWHO 3aBUCUMBIMHU.
25.  Kaxkue BEKTOpPbI Ha3bIBAIOTCS TMHEWHO HE3aBUCHUMBIMH.
26.  Jlatp ompenenenue O6a3uca Ha TUIOCKOCTH.

27. Jatb onpenenenue 6a3zuca B MPOCTPAHCTBE.

AHaJIMTHYECKAsA TeOMeTPHA HA IIOCKOCTH
1. 3anummTe obiiee ypaBHEHHE MPSAMOM HA MIIOCKOCTH.
2. Kaxoif reomeTprueckuii cMbICIT KOA(QQPHUIMEHTOB IpK X U Y B 00IIeM YpaBHEHUH NPSMON Ha
IJIOCKOCTH?
3. 3anumMTe ypaBHEHHE MPSIMOW HA IUIOCKOCTH, MPOXOIAIei dYepe3 Touky My(xg, ¥vy)

NEePIEHIUKYIISIPHO BekTopy 71 = (A, B).

4. 3anuiunTe KaHOHMYECKOE ypaBHEHHME IPSAMOM Ha IJIOCKOCTHM M YyKa3aThb I€OMETPUYECKUI
CMBICJI BXOZSIIIIUX B HETO [TapaMeTPOB.
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9.

10.
11.

12.
13.

14.
15.

16.
17.

3anumuTe ypaBHEHUE IPAMON C YIJIOBBIM KOX()QMIMEHTOM M YKa3aTh TeOMETPHYECKHUIA
CMBICJI BXOJSIIMX B HETO APAMETPOB.

VpaBHEHUS KAKUX IPAMBIX HE MOTYT OBITh 3allMCaHbl B BUJE YPABHEHUS C YIIIOBBIM
kodurmenTomM?

3anmumMTe yCIOBHE MNApPAICILHOCTH M YCIOBUE MNEPHEHAUKYIIPHOCTH JBYX HPSIMBIX,
3afaHubX ypaBHenusmMu A,x + B,y +C, =0 u A,x + B,y + C, =0,

3anuniuTe yCIOBHE INApPAICILHOCTH U YCJIOBUE IEPINEHAUKYISPHOCTH [IBYX IPAMBIX,

X—xy, _ ¥¥ X—Xq _ ¥—¥g
3aIaHHBIX YPpaBHCHUAMU = u = .
. Ty o T

Kak HaliTu paccTosiHME OT TOUKH /10 IPSMOM Ha IIOCKOCTH?

YTto Ha3bIBAETCS SIUIUIICOM?

3anumnTe KaHOHMYECKOE YpaBHEHHWE JJUIUIICA. YKa3aTb €ro OCH CUMMETPHUH, BEPIIMHBI U
(hoKyCHI.

Urto Ha3bIBaeTCs TUTIEPOOIIOi?

3anuiuTe KaHOHMYECKOE ypaBHEHHE TurepOosibl. YKa3zaTh €€ OCH CHMMETPHH, BEpIIHHBI,
(OKYCHI, IEHCTBUTEIBHYIO 0Ch, MHUMYIO OCh, aCHMIITOTHI.

Yro Ha3wIBaeTCs mapaboson?

3anummuTe KAaHOHUYECKOE YpaBHEHUE Mapadoiibl. YKa3aTh €€ BEPIINHY, TUPEKTPUCY, POKYC,
OCb CUMMETPHH.

Uto Ha3bIBaCTCS SKCIICHTPUCUTETOM JJUIHIICA; THIIEPOOITBI; TapaboIb?

3anuiuTe o0IIee ypaBHEHUE KPUBOW BTOPOTO MOpsiIKa Ha MIOCKOCTH. B kakoMm ciydae 310
YpaBHCHHE SBJISICTCS ypPaBHEHHWEM OJUIMIITUYCCKOTO THUIA; TUNEPOOIUYESCKOro THIIA,
napabonnyeckoro Tumna?

AHaJIMTHYECKAsi TeOMeTPHUs B MPOCTPAHCTBE

1.

wmn

o

~

10.

11.
12.

13.
14.
15.
16.

BanummTe  ypaBHEHHE  IUIOCKOCTH,  OpOXopsiiedl  vepe3  Touky  My(xg. V5, Zg)
HEePIEeHIUKYISIPHO BekTopyTt = (4, B, C).

3anuIuuTe ypaBHEHHE MIJIOCKOCTH, POXOAAIIEN Yepe3 TPU TOUKH.

C nomolpio Kakoi (hopMyJibl MOXKHO HAaUTH YroJ MEKIY IIIOCKOCTSIMU?

3anuimure yCIIOBUE NapajuIeIbHOCTU " NEPIEHIUKYJIIPHOCTU IUIOCKOCTEN
Ax+Bv+Cx+D,=0u A,x+B,y+ (,z+ D, = 0.

Kak HaliTu paccTOsIHME OT TOYKH 0 TUNIOCKOCTH; OT TOYKH 0 MPSAMOH B IIPOCTPAHCTBE?
3anuiuuTe KaHOHWYECKUE YPAaBHEHMs NMPSAMOM B MPOCTPAHCTBE M yKa3aTh I'€OMETPUUYECKUI
CMBICJ BXOASIINX B HUX [IapaMETPOB.

3anuuuTe napaMeTpuyecKue ypaBHEHHs PSMOIl B IPOCTPAHCTBE.

3anuIIuTe ypaBHEHUE NPSIMONM B IPOCTPAHCTBE, NMPOXOIAILIEH 4Yepe3 JIBE JaHHBIE TOYKHU
My (1, ¥y, 21) 1 My (25,5, 25).

C nomo1ibio Kakoil popMyIbl MOKHO HAMTH yrojl MeXy MPsIMBIMH B TPOCTpaHCTBE?
3anuiuuTe YCJIOBHE NAapajuIeIbHOCTH U YCJIOBHE MEPHEHIUKYISIPHOCTH TMpPSMBIX B
IIPOCTPAHCTBE, 3aJJaHHBIX B KAHOHUYECKOM BH/IE.

Kaxk HaliTh yros Mexy npsiMOu B POCTPAHCTBE U TUNIOCKOCTHIO?

3anuIuuTe YCIOBUE MApalIEIbHOCTH M INEPHEHAUKYISIPHOCTH NMPSMOW B IPOCTPAHCTBE U
MJIOCKOCTH.

Kakas moBepXHOCTb Ha3bIBAETCS LIWJIMHIPUUECKOM?

Kaxkast moBepXHOCTh Ha3bIBAETCSI KOHUYECKOM?

Kakas moBepXHOCTb Ha3bIBAETCSl IOBEPXHOCTHIO BPAIICHUS?

3anumuTe obllee ypaBHEHHE MOBEPXHOCTH BTOPOro mopsijaka. [lepeuncnure moBepxHOCTH,
KOTOPBIE MOXKET ONPEEIATh 001Iee ypaBHEHHE MTPSIMOIA.

Bonpocskl 1 3a1aHus K IK3aMeHYy 2 ceMecTp

39



BBenenue B MaTeMaTHYeCKUI aHAIU3
Urto Ha3wIBaeTCs PyHKITHEH?
Uro Ha3bIBaeTCs 00JIaCTHIO OMPEACIICHUS 1 MHOKECTBOM 3HAYCHHN (DYHKIIUH.
Kaxkas pyHkmus Ha3pIBaeTCsI MOHOTOHHOM; CTPOTO MOHOTOHHO#?
JlaiiTe onpenenenre 4eTHOM (HeYeTHON ) (PYHKITHH.
Yro takoe nepuoandeckas GyHKIUs, Iepuoa?
[lepeuncnure OCHOBHBIE AIEeMEHTAPHBIE (PYHKIIUH.
UYrto Ha3wIBaeTCs npeneaoM GyHKIuu?
Onpenenure NOHATHE Mpeaesia GYHKIUU Ha OECKOHEUHOCTH.
Cdhopmynupyiite orpeneneHuss OAHOCTOPOHHUX MPEJIEIIOB.
10 Cdopmynupyiite nepBblil 3aMedaTesIbHbIN Ipe/esT; BTOPOi 3aMeuaTebHbli peied.
11. Yro takoe Geckoneyno mainbie pyHkuuu? [lepeuncnure nux cBoicTBa.
12. Kak cpaBHUBaOT OECKOHEYHO Majibie (PyHKITUN?
13. Kakue GeckoHe4HO Majble (PYHKIIMN HAa3bIBAIOTCS SKBUBAJICHTHBIMU?
14. 3anummTe Heno4YKy 3KBUBAIEHTHBIX O€CKOHEYHO MaJIbIX.
15. YUro Ha3pIBaeTcs GyHKIMEH, HEMPEPHIBHOW B TOUKE?
16. YUro takoe Touku pa3peiBa ¢pyHkuuu? IlpuBeanure kinaccupUKaIMio TOUEK pa3pbiBa (yHKIMH.
17. ChopmynupyiiTe MOHIATHE HETIPEPHIBHOCTU (PYHKIIMU HA OTPE3KE.
18. Ilepeuncnute cBoiicTBa (GyHKIUMN, HEIPEPHIBHBIX HAa OTPE3KE.
JAnddepenuunanbHoe ucuncjienne GyHKIUN OIHON epeMeHHOM
Yro HazpIBaeTCs MPOU3BOJHON (HYHKIUU?
B uem cocTout reoMeTpuuecKuil 1 MEXaHUYECKUI CMBICI IPOU3BOIHOMN?
Yemy paBHa IPOU3BOIHAS CYMMBI, IPOM3BEJCHNUS U YACTHOTO JIBYX (YHKLIU?
3amumute Gopmyisl AU GEePSHIIMPOBAHIS CTSIICHHOW U TTOKA3aTEIIbHON (yHKIIHH.
Yro HazpIBaeTcs JiorapupmuueckuM auddepenunpoBanruem?
Kak HaiiTu npou3BOJHYIO [10Ka3aTE€IbHO-CTENIEHHON (QyHKIUU?
Cdopmynupyiite onpenenenue nuddepenmana. Kakoit ero reomerpuueckuii cMbici?
Kax ucnonb3yercst nuddeperiman B mpuOIUKEHHBIX BHIYUCICHUIX ?
Cdopmynupyiite ornpeneneHue Npou3BOAHON N-ro mopsaka.
0. 3arummure dpopmymy JleitOHUIA TS TPOU3BOIHON N-TO TOPSIIKA TPOU3BEACHUS (PYHKIINH.
1.Kak HaliTu [OpOU3BOJAHBIE TMEPBOITO M BTOPOrO MOPSAKOB  (PYHKLMH, 33JaHHOU
napaMeTpuuecKky; HEsIBHOU QpyHKIMH?
12. Yro Ha3biBaercs auddeperunanom N-ro nopsaka?
13. Chopmymnupyiite Teopemy Pouis. YkaxkuTe ee reoMeTpUIeCKHiA CMBICIT.
14. Chopmynupyiite Teopemy Jlarpanxa. YKakuTe ee TeOMETPUUYECKUI CMBICI.

CoNoOR~wNE

RRoOoo~NoOR~wNE

]

. . 0
15. Chopmynupyiite mpaBuio JlomuTans ajst pacKpBITUSI HEOTIPEACIICHHOCTEN TUTIA [E] " [;]

16. Kak packpbiBaroTcs HeonpesaeneHHocTn Tumna [0 - o] n [0o — o0] ¢ ncnons3oBanueM npasuia

Jlonnrans?

17. Kak packpbIBaloTCs CTEIIEHHbIE HEOTIPEACIEHHOCTHU C UCIOIb30BaHNeM npaBuia Jlonurans?

18. 3anumute hopmyny Teiinopa ¢ ocTaTouHbIM WieHOM B popme Jlarpanxa.

19. 3anmumute Gopmyiry MakiopeHa.

20. Kak HaiiTu MHTEpBaJIbl BO3pACTaHUs U YObIBaHUS (QYHKIIMU?

21. Kakoe He00X0IMMOe yYCIIOBHUE JIOKAITBHOTO SKCTpeMyma?

22. Kakue TOYKH Ha3bIBalOTCS KPUTUYECKUMU?

23. ChopmynupyiTe JOCTATOYHOE YCIOBUE CYIIECTBOBAHUS IKCTpeMyMa (DYHKITUH, CBSI3aHHOE C
MIPOU3BOIHOM NIEPBOTO MOPSAKA.

24. ChopmynupyiTe JOCTATOYHOE YCIOBUE CYIIECTBOBAHUS IKCTpeMyMa (DYHKITUH, CBSI3aHHOE C
MIPOU3BOIHOM BTOPOTO MOPSIIKA.

25. Kak HallTH POMEXYTKH BBITYKJIOCTH, BOTHYTOCTH, TOYKH Ieperuoda’?

26. Kak HaiiTu BepTUKAIbHbIE aCUMIITOTHI rpaduka GyHKINN; HAKIOHHbBIE aCUMIITOTHI?

27. Kak HaiiTu HanOoJblliee 1 HaMMEHbIIIee 3HAaUeHHE (PYHKITUU Ha OTpe3Ke?

JAudppepennmnaibHoe HcUHCAeHHe (PYHKIUI HECKOAbKHX IePEeMEHHbIX
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Chopmynupyiite ompeneneHue (GyHKIIUU N TEPEMEHHBIX, €€ O00JacTH ONpeNeNIeHUs |
MHOECTBA 3HAYCHUH.

Chopmynupyiite ompeneneHne (yHKIMH IBYX NEPEMEHHBIX M €€ 00JacTH OINpeaeieHUs.
KakoB reomMeTpruecKuii CMBICII 3TUX MOHITHI?

Urto Ha3bIBaeTCs TUHUEH YPOBHS (DYHKIIUU JABYX MEPEMEHHBIX ?

Cdhopmymupyiite onpeaeieHrue MOBEPXHOCTH ypoBH QyHKImMuu = f(x,¥,z).

CdopmynupyiiTe onpeaeeHne YacTHBIX MTPOU3BOIHBIX (PYHKIIMH JIBYX EPEMEHHBIX.
ChopmynupyiiTe omnpenenenue mojaHoro mauddepeHmana yHKIUH N MEPEMEHHBIX; JBYX
MEPEMEHHBIX.

Kak nucnosnp3yercs moyHblii auddepeHmnman B MpUOIMKESHHBIX BEIYUCICHHUSX ?
Cdopmynupyiite onpeaeeHne mporu3BOHON MO HAIIPABJICHUIO.

Cdopmynupyiite onpeneneHue rpagieHTa GyHKIUH.

. Kak cBsizana npousBo/iHas 1o HapaBJICHUIO C TPATUEHTOM?
11.

Onpenenure U yKaxuTe MpaBHiia HAXOXKJIEHUS MPOU3BOAHBIX U TU((EpPEeHIINAIOB BBICIIUX
TIOPSIIKOB.

HeonpenejeHHbIH HHTErPaJI

6. /[lalite onpenenenue nepBoodbpazHoit ast pyHkiuu f(x) Ha mpomexyTke (a; b).

o o 1 o
7. Tpadux kakoii mepBooOpasHoii mns ¢ynkuun f(x)= o= TpoiijieT uepe3 TOuKy ¢

koopauHatamu (1; 2m)?
8. TlosicHuTe CMBICH Omepanuu «BBeJEHUE MO/ 3HAK AuddepeHnnana»?
9. Vkaxwure MpaBUIIO MPUMEHEHHS 3aMEHBI IEPEMEHHON B HEOTIPEICICHHOM HHTETpaJle.
10. 3anumute hopMyny UHTETPUPOBAHUS 10 YACTSIM.
11. Yro o603HAYAET TEPMUH «BBIICIUTH IEITYIO YaCTh HETPABUIBLHOU JPOOH»?

12. Ha xakue npocTeine 1podu pacKiaapBacTCs ApoOh X1
(x+1)% (=% +xt1)

' x

13. Kak panuonanusupyercsa unterpan [ R(sinx,cosx) dx? IToyeMy mojcTaHoBKa t = tg=
Ha3bIBACTCSI YHUBEPCATIHLHOM?

14, Kak BblYHMCIIIETCS HHTErpaid Buaa sin"xcos™xdx B 3aBHCHMOCTH OT YETHOCTH W

HEUYETHOCTH IMOoKa3areiei n u m?
15. Kak BeIYHCIIA€TCS UHTETpaN BUJA _r sin mx cosnx dx ?

16. TIpwu [IOMOILH KaKUX [IOJCTAHOBOK MOXKHO BBIYHCIIUTH UHTETPAJIBI
[V3 —x%dx, [V3+x2dx, [Vx? — 3dx

OnpenesieHHbIE UHTErpaJI.

oakrwdE

8.
9.

10.
11.

12.
13.
14.
15.

JaiiTe onpenenenne onpeaeaéHHOro NHTErpana, yKakuTe ero TeOMETPUYECKUN CMBICI.
IlepeuncnuTe OCHOBHBIE CBOMCTBA ONPEICIEHHOTO UHTErpaa.

3anummure Gpopmyny Herorona-Jlelionuna.

VYkakuTe NpaBUiIo MPUMEHEHUS 3aMEHbI IEPEMEHHOMN B ONpeeIEHHOM UHTETpae.
Boimmumire opMyny HHTETpUPOBAHUS 110 YACTAM JJIsl ONIPEEIIEHHOTO HHTErpaa.

Jaiite ompeneneHne HECOOCTBEHHOro MHTerpajia | pona M yKakute ero reoMeTpudecKuit
CMBICII.

Jaiite ompenenenne HecoOcTBeHHOro mHTerpana Il poga u ykaxxurte ero reomMeTpuyecKuit
CMBICII.

CdopmynupyiiTe npu3HaKu CXOJUMOCTH HECOOCTBEHHOro MHTerpaia I pona.
CdhopmynupyiiTe Npu3HAKK CXOAUMOCTH HecoOcTBeHHOro unTerpaia Il posa.

Kak BBIYMCINTD IUIOMIA/b TUIOCKON (UTYpPhI C TOMOLIBIO ONPEASIEHHOr0 HHTErpasa?

Kak BbIUMCINTH UIMHY IOyrd KpHUBOM B JEKapTOBOM CHUCTEME KOOPAMHAT; B IOJISIPHBIX
KOOpJMHATAax; B Cllydae, €Clii KpuBas 3aJjaHa apaMeTpu4ecKUMHI YpaBHEHUSIMU?

3anummre GopMyIlly BeIYHCICHH 00BbEMa Temna 10 IJIOLIAIIM ero MapajieIbHbIX CeUCHHH.
[TpuBenute hopmyny mis 00bEMOB Ten BpamieHui BOKpyr ocu Ox, Bokpyr ocu Oy.
3anummre GOpMyIly BEIYMCICHHUS TUIOIAAN TOBEPXHOCTH TeJla BPAILICHHS.

Kak HaiiTu Maccy HEOJTHOPOJAHOTO CTEPKHSA?
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17

. I[lo xakum QopMmysaM HaXOAATCS KOOPIMHATHI LIEHTPa TSDKECTH IUIOCKOH KpHUBOH H
KPUBOJIMHEHHOMN Tparemnun?
. 3anummre GOpMYIy UL BEIYUCICHUS paboThl mepeMenHoi cuitbl F(X).

Bonpocsl u 3a1aHus K IK3aMeHY. 3cemMecTp

JAu¢ppepenunaibHbie ypaBHEHH.

1.
2.

No ok

®

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

21.
22.

23
24
25
26

27

28
29

Kakoe ypaBHeHMe Ha3biBaeTcs MU (hepeHInaIbHbIM YPaBHEHUEM I1E€PBOIo Mopsiika’?

Haiite onpeneneHue oOIMIEro M 4YacTHOro peweHuid audQepeHnanb-Horo ypaBHEHUs

IIEPBOTO MOPAIKA.

Chopmynupyiite Teopemy Komu CYLIECTBOBAaHMsI M EIUHCTBEHHOCTH pELICHUS

Qg QepeHIMaTbHOT0 YpaBHEHHUS MIEPBOTO MOPSIKA.

3anumure oomuil BUa 1ughepeHIanIbHOro ypaBHEHUS C pa3AessoUMUCS 1ePEMEHHBIMU.

Kakoe muddepennmanbHoe ypaBHEHHE TIEPBOTO MOPSAKA HA3BIBAETCS OJHOPOAHBIM?

3anumure oomuil BUJ JIMHEHHOTO 1 depeHINaTIbHOI0 YPaBHEHUS M1EPBOT0O MOPSIIKA.

Kakne metonpl pemeHus TMHEHHOTo U GepeHIHaIbHOT0 YPaBHEHUS TIEPBOTO MOPSIKA BBI

3Haere?

3anuiuTe ypaBHeHHE bepHy/uIM U yKakuTe METO/Ibl €ro PEeICHUSI.

Cdhopmynupyiite HeoOXOAMMOE M JOCTaTOYHOE YCIOBHE TOro, 4YTOOBl ypaBHEHHE

P(x,y)dx+Q(x,y)dy=0 O6bu10 ypaBHEHHEM B OJTHBIX JU(epeHIraiax.

Kakue ciocoOsl pelieHns ypaBHeHUs B OIHBIX AU depeHnnanax cymecTByoT?

UTo Takoe HHTErpUPYIOLIUI MHOXKHUTENb?

Haiite onpenenenue AudQepeHInaIbHOro ypaBHEeHUs nN-0ro NopsiIKa.

Uro Ha3piBaeTCsl OOIIMM W YAaCTHBIM pemeHusMHu auddepeHInaibHOoro ypaBHEHUS N-0Tro

nopsiaka?

Kakne tunsl auddepeHnnanbHbIX ypaBHEHUH BBICIIAX TOPSIKOB JOIMYCKAIOT TMOHMKEHUE

nopsiaka?

Kakne nuddepennmanbuple ypaBHEHHsST N-Oro MOpsAAKAa  HA3bIBAIOT  JIMHEHHBIMU

OJTHOPOJHBIMH ; HEOJJHOPOAHBIMU? 3aMUIINTE UX B OOLIEM BUJIE.

Kakas cucrema pemnieHuil JHMHEHHBIX OJHOPOAHBIX JU(pdepeHInalbHbIX YypaBHEHUN

Ha3bIBaeTCs (PyHAaMEHTAIbHON?

Kak 3amuceiBaercs oOmiee pelieHHE JIMHEHHBIX OJHOPOAHBIX U depeHanIbHbIX

YPaBHEHUN N-0ro nopsiaxa?

Kak 3anuceiBaercs ofmiee perieHHe JUHEHHBIX HEOJHOPOJAHBIX U depeHIaTbHbIX

YPaBHEHUN N-0ro nopsiaxa?

B uém 3akimroyaercs MeTo/1 Bapraliy IPOU3BOJIbHBIX TOCTOSTHHBIX ?

B u4ém 3akimrouaeTcss NPUHLMII CYNEPIIO3ULUN PEIICHUH 7 JUHEWHBIX HEOJHOPOJIHBIX

g depeHINaIbHBIX YPaBHEHHUM n-0ro nopsaka’?

Kakoe ypaBHeHUe Ha3bpIBalOT XapakTepuctuueckum? Kak ero naiitu?

Kakoit Bua wumeer oOmiee pemieHHe JIHUHEHMHOTO OAHOPOJHOTO Aup@epeHnanbHOro

ypaBHEHHUsS BTOPOTO TOpsAKAa C TOCTOSHHBIMH KO3(QQHUIMEHTAaMH , €CIH KOpHH

XapaKTepUCTHUEKOr0 ypaBHEHUS:

. @) IEUCTBUTEIIbHBIE U PA3JINYHBIE;

. 0) paBHBI€;

. B) KOMIUIEKCHBIE;

. Kakne crenmanbHbie BUABI TPABOW YaCTH JIMHEWHOTO HEOAHOPOJAHOTO AuddepeHIInaTbHOTO
YpaBHEHHUsS N-Oro TOpsJIKa C MOCTOSHHBIMU KOX(QQHUIHEHTAMHU pacCMaTpUBAIOTCS TPH
mo100pe BUAA YaCTHOTO PEIICHHUS?

. 3anmuImMTe 4acTHOE pelleHHe JTUHEHHOro HEOJHOPOIHOro Tu((epeHINaTIbHOIO YPaBHEHUS
N-0TO TOpsIJIKa IJIs CIy4YaeB, KOr/aa nmpapas yacTh f(X) nuMmeer BU:

ca)f(x) = Ae™,

.0)f(x) = Asin fx + BcosBx;
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30.p)f(x) = P (x)e™.

31. Kakas cucrema nuddepeHuanbHbIX yPaBHCHUH Ha3bIBAETCS KAHOHUYECKOW; HOPMaJIbHOM?

32. Chopmynupyiite 3anaqy Komm 115t HopManbHO#M cucteMbl AudepeHInanbHbIX ypaBHEHUH.

33. Uro Ha3pBaeTcs OONMM pPEIICHHEM HOPMAJIbHOH CHCTEMBI muddepeHIraIbHBIX
ypaBHEHUI?

34. 3anummTe JIMHEHHYIO OTHOPOAHYIO cUCTeMY U PepeHIIMAIBHBIX YPaBHCHUH.

35. KakoBa cTpykTypa 001Iero pemeHus JMHSHHONW 0THOPOHON CUCTEMBbI AU(depeHIINATHHBIX
ypaBHEHUM?

36. 3anummTe TMHEHHYIO HEOAHOPOAHYIO cUcTeMY au(p(hepeHIHATBHBIX YpaBHEHUM.

37. KakoBa  cTpykTypa  OOIIero  pemieHuss  JUHEHHOHW  HEOJHOPOJHOHW  CHCTEMBI
Qg QepeHnanbHbIX ypaBHEHUN?

Panmr.

1.Hucnosblie psiabl. CXOIUMOCTb.

2. HeoOXxomuMBlii ¥ TOCTATOYHBIE TPU3HAKH PsiioB (cpaBHeHU, Janambepa, Komu u
WHTETPAJIbHBIN ).
3. 3HakorepeMeHHbIe U 3Hakouepenytomuecs psaasl. [Ipuznak Jleitouua. AOconoTHas U

YCIIOBHAsi CXOAUMOCTb.

4.dyHKUMOHANIBHBIE PsAbl. PaBHOMEpHAs CXOAMMOCTD.

5. Crenennsle psabl. MHTEpBaJl CXOJUMOCTH.

6. Panpl Teitnopa u Maxknopena.

7. IlpuMeHeHue K BBIYUCICHNIO (PYHKIMN U ONpeIeTICHHBIX UHTErPaJIOB.

8. Psan @ypee. Paznoxenue ¢pynkuuii B psag Oypbe ¢ nepuogom 21 u nepuoaom 21.

9. Henonusle psaast ypre.

10.Pa3noxxenue B psiapl Pypbe HENEPUOIUICCKAX (PYHKITHIA.

CayuaiiHble cOObITHUS

45. Knaccuueckoe U CTaTUCTHUECKOE OTIpeJIeIeHUe BEPOSITHOCTH.

46. OCHOBHBIC OTpE/IETICHNUS TEOPUH BEPOSTHOCTEW M WX BUABL. He3aBHCHMBIE W 3aBHCHMEIE,
HECOBMECTHbIE M COBMeCTHbIe coObITHA. [lonmHas rpynma coOwituii. HemocpencTBeHHBIM
MOACYET BEPOSTHOCTH.

47.CymmMma coObiTuil. Teopema cliokeHHS BEpOSITHOCTEH Ui HECOBMECTHBIX U COBMECTHBIX
COOBITHIA.

48. YcnoBus BepOSTHOCTH. TeopeMbl yMHOKEHUS ISl 3aBHCUMBIX M HE3aBUCHMBIX COOBITHIA.

49. ®opmyna nonHoit BepoaTHocTu. [lepeorienka runores, Gpopmyisl beiteca.

50. ITocenoBaTenbHOCTH HE3aBUCUMBIX HCTIbITaHui. @opmyna bepHym.

51. JlokanpHas ¥ UHTErpaibHas TeopeMsl Jlamnaca.

52. ®opmyna IlyaccoHa kak acuMOTOTHYECKOe TpuOIkeHue Qopmynsl beprymm. Penkue
COOBITHS.

Cay4aiiHble BeJIHYMHbBI

Kaxkas cnyuaiiHas BeTMuMHA HA3bIBAETCSA TUCKPETHOM?

Yro saBisieTcs 3aKOHOM pACIpPENEICHHS] TUCKPETHON CIIy4aiiHON BEIMYUHBI?

Yrto Ha3bIBaeTCS MAaTEMAaTUYECKUM OXKUAAHUEM U THCTIEpCUEN?

KaxoBbI CBOMCTBa MaTEMaTUUECKOIO OKUJAHUS U Jucnepcun’?

[To xakoil popmyse BBIYUCISETCS AUCTIEPCHS?

Yro Ha3pIBaeTCA CPETHUM KBAIPATUUECKUM OTKIOHEHUEM?

DyHKIUA pacnpeesieHus, €€ CBONCTBA.

IInoTHOCTB pacnpeneneHus, ee CBOMCTBA.

MaremMaTnyeckoe 0KHIaHUE U TUCIIEPCUS HENTPEPBIBHOM CIIy4ailHOM BEJIMYHHBI.

0.Kak cBsizanbl wMHTErpaibHas (YHKUMS paclpeleleHuss W IUJIOTHOCTh pPacIpeesieHus
BeposiTHOCTEH (muddepenuanbaas GyHKINS pacpeIeieHNs BEpOSITHOCTEH )?

11. JlaTe onpeneneHue CUCTEMBI CITy4allHbIX BEJIUYMH.
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12. TlepeuncnuTh 3aKOHBI pacrpeieIeHus CTy4aiHbIX BEJINYHH.
13. Jlatb onpeneneHne YUCIOBBIX XapaKTEPUCTHK CUCTEMBI IBYX CIy4ailHBIX BEJTMUYMH.
14. Tlepeuncnuth GOPMYNIBI AN HAXOXKICHUS YHCIOBBIX XapaKTEPUCTHK CHCTEMBI JBYX
CIIy4alHBIX BEJIUYHH.
JIeMeHThl MaTeMATHYeCKOl CTATHCTUKH

[Tonsitue o BeIOOpKE. ['eHepanbHas U BBIOOPOUYHAS COBOKYITHOCTb.

[ToBTOpHas u GecrioBTOpHAs BEIOOPKHU. Perpe3eHTaTUBHOCTh BEIOOPKH.

BapuanmoHHBbIi psit M CTaTUCTUYECKOE paclipeleIeHne BHIOOPKH.

CraTHCcTHYECKOE pacrpeieIeHue BHIOOPKH.

[ToHsiTHE YAaCTOT U OTHOCUTENBHBIX YaCTOT.

[Tonuron u rucrorpamma.

OMnupudeckas (PyHKIUS pacipeesieHus, e€ cBONCTBa.

['enepanbHast ¥ BBIOOPOYHAsS CPETHSS.

['enepanbHas U BBIOOpOYHAs AUCHIEPCUS.

0. CratucTuyeckre OLEHKM IapaMeTpOB paclpeneieHus: HecMeIEHHbIe, I(PPEKTUBHBIE,
cocTosTeNbHbIE. [I0rpelHOCTh OLEHKH.

11. JloBeputenbHas BEPOATHOCTh W JOBEPUTENBHBIA HWHTepBal. OmnpenencHre HEOOXOIMMOTO

00béMa BEIOOPKH.

12. JloBepuTenbHBIN HHTEPBAN IS OLIEHKH MAaTEMaTHUECKOTO OKUIAHUS.

13. JloBepuTenbHbII MHTEPBAT Ul OLIEHKU JJIsl OLEHKHU CPEIHEr0 KBaAPaTUYECKOI0 OTKJIOHEHHS.

14. Onenka BEpOATHOCTH IO OTHOCUTEIBHOMN YacTOTE.

15. Crartuctuueckas runoresa. HyneBast 1 KOHKypHpYIOILasi, IPOCTAast U CIIOKHAS TUIIOTE3bI.

16. OmmOKkH epBOro U BTOPOTO POJIa.

17. Cratuctuueckuil KpuTepuil NPOBEPKU HYJIEBOU I'MIIOTE3BI.

18. Kputnueckas o6macts. O61acTh TPUHATHS TUIIOTE3BI.

19. OtbickaHne MPaBOCTOPOHHEN KPUTHUECKON 00IaCTH.

20. OTpIcKaHHE JIEBOCTOPOHHEW U IBYCTOPOHHEH KPUTHIECKUX 00IacTei.

21. CpaBHEHHE BYX JTUCHEPCHI HOPMAJIbHBIX T€HEPAIbHBIX COBOKYITHOCTEH.

22. TlpoBepka IrUIOTe3bl 0 HOPMAILHOM PaCIpe/IeTICHUN TeHepaIbHOW COBOKYITHOCTH. KpuTepuit

cornacus [Iupcona.

RoOoo~NoO~wWNE

12. Opraduszanusi o0pa3oBaTeJIbLHOIO Mpolecca Ui JIMI ¢ OrFpaHHYeHHBIMH
BO3MOKHOCTSIMM.

Opranuzanus o0pa30BaTENBHOrO Mpolecca JUIsl JIMI C OrPaHUYEHHBIMH BO3MOXHOCTSIMU
OCYILIECTBIISIETCSI B COOTBETCTBMM C «METOIWYECKUMHU PEKOMEHJIALUsIMU [0 OpraHU3aliu
00pa3oBaTeNBHOIO MpoLecca sl HMHBAINUOB U JIUI] C OTPAaHUYEHHBIMUA BO3MOXKHOCTSIMU 3/10POBbSI B
o0pa3oBaTeNbHBIX OpraHU3alMsAX BBICIIETO OOpa30BaHMS, B TOM 4YHCIE OCHAIIEHHOCTH
oOpa3oBaTenpHOro mporecca» MuHuctepcTBa obpasoBanus U Hayku PO ot 08.04.2014r. Ne AK-
44/058H.

B o6pa3zoBarenbHOM mpoliecce MCHOIb3YIOTCS COLMAIbHO-aKTHUBHBIE M Pe(IEKCUBHBIE METOJIbI
oOyueHHusl, TEXHOJOTMH COLMOKYJIbTYpHOM peadWInTaluu C Leldbl0 OKa3aHWs TIOMOIIU B
YCTaHOBJIEHUM IOJIHOLICHHBIX MEXJIMYHOCTHBIX OTHOIIEHUN C JOPYTMMM CTYJIEHTaMH, CO3JaHHUU
KOM(DOPTHOTO MICUXOJIOTHYECKOT0 KJIIMMaTa B CTYJEHUECKOH TpyIIIe.

CTyneHThl ¢ OTpaHMYEHHBIMA BO3MOXKHOCTSIMH 310POBbsI, B OTJIMYHME OT OCTAJIBHBIX CTYACHTOB,
MMEIOT CBOM CHENu(pUUECKHe OCOOECHHOCTH BOCIPHUATHSA, mepepadoTku matepuana. [logbop wu
pa3paboTka y4eOHBIX MaTE€pHUaIOB MPOU3BOIUTCS C YUETOM MHAUBUIYaTbHBIX 0COOEHHOCTEH.

[IpenycMoTpeHa BO3MOKHOCTh O0YUYEHHMsI 110 UHIUBUIYaIbHOMY IpauKy, IPU COCTaBIECHUU
KOTOPOTO BO3MOXKHBI DPa3IMUHbIE BapHUaHThl MPOBEACHMs 3aHATUN: B aKaJAeMUYECKOW rpynne u
WHMBUYaJIbHO, HA IOMY C UCIOJIb30BAHNUEM TUCTAHIIMOHHBIX 00pa30BaTENbHbBIX TEXHOJIOTHH.
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13. JIucT perucrpanuu u3sMeHeHuit

Coneprxanue U3MEHEHUs

PexBU3UTHI
JOKyMeHTa 00
YTBEPKICHUHN

W3MEHEHMUS

JlaTta BBe/ieHUSA
M3MEHCHUS

10.

45




		2024-07-26T14:57:26+0500
	Кузнецова Елена Валентиновна




