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[Iporpamma cocTaBiieHa B COOTBETCTBUU ¢ DenepaabHbIM TOCYIapCTBEHHBIM 00pa-
30BaTEIbHBIM CTaHAAPTOM BBICIIET0 OOpPa30BaHMS IO HAIPABJICHHUIO MOJATOTOBKH
criermanuctoB 21.05.04 T'opHoe aeno



1. Ilean ocBOEHHUSI TUCUUILIHHBI

K 0CHOBHBIM 1eJIAM OCBOCHHMS NUCIHUIUIMHBI «BbICIIasg MaTeMaTUKa» CIEAy-
€T OTHECTHU:

- BOCIIUTAHKE Y CTYJIEHTOB 00IIIell MaTEMaTUYECKON KyJIbTYPHI;

- IpUOOpETEHNE CTYICHTAMH IIUPOKOro Kpyra MaTeMaTHYeCKUX 3HaAHUH, yme-
HUM U HaBBIKOB;

- pa3BUTHE CIOCOOHOCTH CTYAEHTOB K MHAYKTUBHOMY U JI€TYKTUBHOMY MBIIII-
JICHUIO Hapsy C Pa3BUTHEM MAaTEMaTUYECKON UHTYULINH;

- YMEHHE CTY/JICHTaMHU Pa3BUBATh HABBIKM CAMOCTOATEIBHOTO M3YUYECHHS y4eO-
HOM W HAay4HOMW JINTEPATYpPHI, COAEPKAIIEH MAaTEMATHUYECKUE CBEICHUS U PE3yJbTa-
ThI;

- MIOATOTOBKY CTYZCHTOB K JESTEIBHOCTH B COOTBETCTBUU C KBATH(PUKAIIUOH-
HOM XapakTepHUCTUKON OakanaBpa IO HaIpaBJIE€HUIO, B TOM 4ucie (HOpMHUPOBAHHE
YMEHHUH HCHOJIb30BaTh OCBOCHHBIE MATEMAaTHYECKHE METOJIbl B MPO(eCCHOHATBHON
NEATEIBHOCTH.

K oCHOBHBIM 3a1a4aM OCBOCHM JMCLHUILIMHBEI «BpICHIas MaTeMaTHKa» Clie-
IyeT OTHECTH:

- OCBOGHHUE CTYyJICHTAaMU OCHOBHBIX MOHSATUH, METOJIOB, (HOPMUPYIOIIUX 00-
IIYI0 MaTEMaTUYECKYI0 MOJATOTOBKY, HEOOXOAUMYIO JUIsl YCIIEIIHOTO PEIICHUs MpH-
KJIAJIHBIX 33]1a4;

- (dopMupoBaHHUE Yy CTyJIeHTa TpeOyemMoro Habopa KOMIIETEHIIUM, COOTBET-
CTBYIOIIMX €r0 HAapaBJIEHUIO MOATOTOBKU M 00ECIIEUYMBAIOIINX €r0 KOHKYPEHTOCIO-
COOHOCTB Ha PBIHKE TPY/ia.

2. Mecto nucuuminnbl B ctpykrype OOII 6akanaBpuara

Jucnuninnaa «BeIcias MaTeMaTHKa OTHOCHTCS K 00s3aTelIbHOM YacTH OJIOKa
Bl1.
Ee¢ u3ydenne obecneynBaeT U3yICHHUE U CIUILINH:
B 6aszoeout uvacmu.
- pusuka;
- TEOpETHYECKAsT MCXaHHKA,;
- H()OPMALIMOHHBIE TEXHOJIOTHH;
- JIICKTPOTEXHUKA U DJICKTPOHHUKA;
B uacmu, popmupyemoii yuacmuuxamu oo6pazo8amenbHbix OMHOUEHUIL .
- METPOJIOTHS, CTaHAAPTU3ALNS U CepTU(UKALIMS B TOPHOM JICIIe
- MOJICTTUPOBaHUE (PU3NICCKUX MTPOILIECCOB B TOPHOM JIEJIE;
- METOJIbl HH)KEHEPHBIX PACUETOB FTOPHOTEXHUUYECCKHX COOPYKCHUH U MEXaHU3MOB;
- FeOMEXaHHUKa;
B oucyunaunax no evioopy cmyoenmos:
- MEXaHHKa TOJ3EMHBIX COOPYKCHHIMA



3. [lepeveHb MIIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHs MO JMCUMILIUHE,
COOTHECEHHbIEe € NJIAHMPYEMBbIMH Pe3yJbTAaTAMH OCBOEHHSI 00pa3oBaTeJIbHOM
NporpamMmblI

B pesynbrare ocBOCHHS TUCHUIUIMHBI y 00y4aromuxcsi GOpMUPYIOTCS CIETYIOIIHe
KOMITETEHIIUU U JOJIKHBI OBITh JIOCTUTHYTHI CIIEIYIOIINE pe3yJIbTaThl 00yUeHHUs Kak
sTan GOPMHUPOBAHUS COOTBETCTBYIOIUX KOMITCTEHITHIA:

Kona B pesyabrate ocBoeHuss | Ilepedyenb miiaHupyeMbix pe3yJibTa-
KOMIICTEHUH | 00pa3oBaTe/IbHOM NPO- TOB
rpaMMbl 00y4Yaromumcs 00y4eHUs 10 AUCHUILINHE
JOJIKeH 00J1a1aTh
OIIK-2 CIIOCOOHOCTBIO IPUMEHSATH | 3HATh:
COOTBETCTBYIOIIMHI (PU3u- ® OCHOBOIIOJIAraromue TCOPETUYCCKHUEC
KO-MaT€MaTUYECKHUH aImna- IIOJIOJKEHUSA, METOABI, IPEITYCMOT-
pat, METOIbl aHaIU3a U PEHHBIE TPOrPaAMMON JUCHUIIINHBI,
MOJEIUPOBaHUs, TCOPETU- B 00bEeMe, TOCTATOYHOM [IJIsl pellie-
YECKOIr'0 U DKCIIEPUMEH- HUS podeCCHOHATBHBIX 3a7a4
TaJIbHOT'O UCCIEN0BAHUS YMeTh:
IpH PENICHUH NPOPECCHO- | @ MPUMEHATh MAaTEMaTUYECKHUM armra-
HaJIbHBIX 3ada4 par, METOoAbl aHAJIMW3a U MOJACIUPO-

BaHHUS JUIS PCEHICHUS IPHUKJIATHBIX
3a/1a4, BO3HHUKAIOIIMX B XOJ¢ IIPO-
(hecCHOHAIBHOM JIeITeIIbHOCTH

® BJIAJIETh:

TEOPETUUYCCKUMH, PACUCTHBIMH METO-

JJaMM MCCJIIOBaHUM, METOdaMu Ma-

TEMATHYECKOTO MOJCIUPOBAHUS IS

3¢ (pexTUBHOTO pemeHus npoodiem,

BO3HHMKAIOIIUX B TPOo(eCCHOHATLHOM

cthepe

4. CTpyKTypa M cofepKaHue AUCHUIIMHBI

OO6m1ast Tpy10eMKOCTh JUCHUIUIUHBI cocTaBiisgeT 11 3aueTHbIX enunuil, T.€. 396
aKkaJleMUYECKHUX 4acoB (M3 HUX 354 yaca — CaMOCTOsITeNIbHAsI padoTa CTYy/I€HTOB).

Pa3ienbl TUCIMIUTMHEI «BBICIIIAS MaTEMaTHKay W3y4aroTCs Ha IEPBOM Kypce.

B nepBom ceMecTpe BbIIENAIOTCS 5,5 3a4eTHBIX enuHMIl, T.e. 198 akamemuue-
CKHX 4YacoB, U3 HUX 126 yacoB Ha CaMOCTOSITENBbHYIO padOTy CTYJEHTOB, BO BTOPOM
cemectpe — 4,5 3adetnbie eaquuuipl (162 akagemuuecknx vaca), u3 Hux 108 yacos Ha
CaMOCTOATENbHYIO PaboTy.

IlepBblii cemecTp: nekiuu — 2 yaca B Henento (36 4acoB), MPaKTUUYECKUE 3a-
HATUA — 2 yaca B Hezenmto (36 yacoB), opMa KOHTPOJIS - IK3aMEH.




Bropoii cemectp: nekiuu — 1 gac B Hegemo (18 yacoB), mpakTudeckue 3aHs-
TUs — 2 yaca B Henento (36 yacoB), popma KOHTPOJISE — IK3aMEH.

CtpykTypa U cofep:kaHue JUCIUIUIMHBI «Bpiciiasg MaTeMaTuka» Mo CpoKaMm M
BUJaM paboThl oTpakeHsl B [Ipunoxxenun 1.

Conep:xkanue pa3gejioB TUCHUILTHHBI
IlepBbId cemecTp

BBenenune

[Ipenmer, 3a1auu U coJiepKaHue AUCHUIUIMHBI. OCHOBHBIE ATallbl Pa3BUTHUS JAUCIIU-
muHbl. CTpyKTypa Kypca, €ro MECTO W pOjb B MOJATOTOBKE CIEIMATUCTA, CBA3b C
OPYTUMU JTACHUTUIAHAMH.

Paspgen 1. DiieMeHTHI JTUHEHHOM anredpbl

Tema 1.1. MaTpuubl U onpeeTuTe H.

[Tonsitue marpuilsl. Buasl matpui. JleiictBusa Haa matpuniamu. Onepainuy Hajl
MaTpUllaMU U UX CBOMcTBa. OrnpenenuTeny, X CBOKWCTBA U BblUKCIeHUS. [loHsaTHS
MUHOpa U ajredpandeckoro aonojHeHus. PasznoxeHue onpeaenuTess MO JIEMEH-
TaM CTPOKH WK CcToJIOLA. Beruncienne onpenenureseil pa3inyHoro nopsaka.

Tema 1.2. O6paTHass MaTpuuA.

OOparHast MaTpHIla U aJTOPUTM €€ BBIUMCIICHUS. DJIeMEHTapHbIe Mpeodpaso-
BaHus Marpull. [IpuBeneHne MaTpuibl K JMaroHaJIbHOMY WM TPANEUHUEBUIHOMY BHU-
ny. MarpuuHas ¢opma 3aludcH CUCTEMBbI JIMHEWHBIX anreOpandecKux YpaBHEHUH.
Panr martpuusL.

Tema 1.3. Pemienue cuctem JUHEHHBIX aJIre0panvyecKux ypaBHEeHUI.

Cucrembl JTMHEHHBIX aIreOpanyecKrX YpaBHEHM, OCHOBHBIE MOHSTHUS pelle-
HUsI, COBMECTHOCTH U HECOBMECTHOCTH CUCTEMBI. PelieHne cucTeM JTMHENHBIX ypaB-
HeHuit Mmetogom Kpamepa, meromgom oOpaTHoi maTpuilbl, MeToioM ["aycca. IIpoBep-
Ka mpaBwiIbHOCTH peuieHud. Teopema Kponekepa — Kanemu. Pemenne npon3Boiib-
HBIX CUCTEM JIMHEMHBIX ypaBHEHUU MeToaoM ["aycca. PemieHre oqHOPOAHBIX CUCTEM
JIMHENHBIX YPABHECHUMU.

Pa3zgen 2. JjieMeHTHI BEKTOPHOI are0pbl

Tema 2.1. Jluneiinbie onepanuu HajJ BEKTOpaMH, UX CBOMCTBA. JIMHEHbIC
KOMOMHAIIMY BEKTOPOB. JIMHEeHHAs 3aBUCUMOCTh 1 HE3aBUCHUMOCTh BEKTOpPOB. baswuc
CHUCTEMBI BEKTOPOB. Pa3yioxkeHne BekTopa mo 6asucy.

Tema 2.2. CxansapHoe, BEKTOPHOE U CMEIIaHHOE MPOU3BEICHHS BEKTOPOB, UX
CBOMCTBA. Y CJIOBUS OPTOrOHAJIBHOCTH, KOJUTMHEAPHOCTH, KOMILJIAHAPHOCTH BEKTO-
POB.

Pa3nesn 3. Kpusbie BTOPOro nopsijaka

Onnunc, napadosa, runepOoa, ux cBoiicTBa U ypaBHeHus. OOliee ypaBHEHUE KpH-
BOW BTOpOro nopsiaka. IlpuBeneHne ypaBHeHUsT KpUBOM BTOPOro NOpPsAKa K KAaHOHU-
YECKOMY BUY.

Pa3jeJ1 BHIHOCUTCS HA CAMOCTOATE/IbHOE U3YYEeHHeE.



Pa3zgen 4. DiieMeHTHI MATEMATHYECKOT0 AaHAJIN3A

Tema 4.1. YucnoBas mnocnenoBareabHOCTh. [Ipemen 4mMcCIOBOM MoceaoBa-
TeNbHOCTH U ero cBoiicTBa. @ynkuus. [Ipenen pynkiuu. OCHOBHBIE TEOPEMBI O IIpe-
nenax (yskiuu. [lepBblii U BTOpOU 3aMeuaTenbHbie npeneibl. CpaBHEHUE OECKO-
HEYHO MaJblX U OECKOHEYHO OOJBIIMX BEIMYMH. DKBUBAJIECHTHbIE OECKOHEYHO Ma-
JIbIE BEJTNYUHBI.

Tema 4.2. HenpepsIBHOCTh QYHKIIMN B TOUYKE U HA MPOMEXYTKe, TOUYKH pas-
priBa pyHKIMHU, UX KIaccupukanusi. ACUMIOTOTH rpaduka QyHKINU, UX KiIacCUu-
Kalusl, yCJIOBUS CyLIECTBOBAHUS, METObI HAXOKICHHUS.

Tema 4.3. [IpousBogHas Qpynkuuu. I'eomeTpuueckuii ¥ MEXaHUYECKHA CMBICIT
npousBogHo. [IpaBuna muddepenumrpoBanus U GOpPMyYIbl BEIUUCICHHUS TPOU3BO/I-
HbIX. TaOnuia MPOW3BOIHBIX OCHOBHBIX JJIEMEHTapHbIX (yHKUMN. Brrancnenue
MPOU3BOAHBIX (PYHKIMMI, 3aJAaHHBIX PA3JIMYHBIM 00pa3oMm.

Tema 4.4. ludpdepennman. I[IpousBonusie u auddepeHmansl BhICIIAX T10-
psakoB. [IpubnnkeHHbIE BBIYUCICHUS ¢ IOMOIIBIO U pepeHraios.

Tema 4.5. PackpsiTue HeomnpeaeneHHocTel paznuydoro Tuna. [Ipasuio Jlonu-
tanst. @opmyna Teiinopa. pa3nokeHUs: OCHOBHBIX 3JIEMEHTApHBIX (YHKIHM 110 op-
myine Maxknopena. [IpuOnmkeHHble BBIYUCIEHUS ¢ TOMOIIBIO popmyssl Teitnopa.

Tema 4.6. OcHoBHBIE TeopeMbl U PepeHIINaIBHOTO UcunciaeHusl. MOHOTOH-
HOCTh (PyHKIMHU, SKCTpeMyMbl HeoOXoauMble U 1OCTAaTOUYHbBIE YCIOBHSI MOHOTOHHO-
CTH, JIOKaJIbHOr0 3KcTpemyMa. MccnenoBanue Beinykinoctu rpaguka gynkuuu. Tou-
KM neperuoda rpapuka QyHKIuM.

Tema 4.7. OOmas cxema ucciaeAoBaHus PYHKIMHU U TIOCTPOCHUS €€ Tpaduka.
CaoiicTBa (hyHKIIMI, HEMPEPBIBHBIX Ha oTpe3ke. Hanbompliee u HauMeHblIee 3Have-
HUA (PYHKIIMU Ha OTpE3KeE.

Paszpea S. ludgdepenuuanbHoe HcuncjieHne PyHKIMNA HECKOAbKHUX MePeMEeHHBbIX

Tema 5.1. OyHKIMS HECKOJIBKUX IMEepeMeHHbIX. [Ipenen u HenmpepbIBHOCTD.
OcHoBHBIE CBOIWCTBa HENpepbIBHBIX GyHKIMNA. YacTHble mnpousBogHbie. [lomHbIN
muddepennmar. [TpousBogHbIE CIOXKHON (YHKIIMM HECKOJBKHX IEePEMEHHBIX.
Yactable mpou3BoaHbIC U AuddhepeHIuais BecNX nmopsakoB. Teopema IBapiia.

Tema 5.2. IlpousBognas no HampasieHuto. ['paguent. @opmyna Teitnopa.
OkcTpeMyM (YHKIIMM HECKOJIBKUX TepeMeHHbIX. HeoOXoaumbie M JOCTaTOYHBIC
YCJIOBHS DKCTpEMYMa.

Bropoii cemecTp
Pa3znen 6. UHTerpasbHoe ucuucjaeHmne

Tema 6.1. IlepBooOpa3nas. Heonpenenenuslit mHTErpai u ero cBoiictra. Taod-
JMIA UHTETPAJIOB OT OCHOBHBIX 3JIEMEHTApHBIX PyHKIMI. MeToa HenocpeCTBEHHO-
r0 UIHTETPUPOBAHHSL.
Merton UHTErpupOBaHUs C IOMOLIBIO 3aMEHBI IEPEMEHHOM. MeTo MHTErpUpOBaHUs
no yactaMm. MHTerpupoBaHue panMoHaIbHBIX ApoOed, MHTErPUPOBAHUE HEKOTOPHIX
BUJIOB UPPALIMOHAIBHBIX U TPUTOHOMETPUUYECKUX (PYHKIIHUH.

Tema 6.2. 3agaum, mpUBOAANIKME K TMOHSATHUIO OMPEIEICHHOTO WHTErpana.
OrnpeneneHHbIl UHTErpall, €ro CBOMCTBA. Y CIIOBHUS MHTerpupyemoctu. MHTErpan c
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MepeMEHHBIM TipeziesioM nHTerpupoBanus. ®opmyna Heiotona — Jleitbanma. 3amena
NEPEMEHHOM B OIPE/IeIECHHOM UHTErpase.

[IpunoxeHus: onpeAesieHHOro UHTErpajga B TEOMETPUU U MEXaHUKE (BbIYMCIIE-
HUE TUIONIa/IeH TIIOCKUX (UTYp, IJTMHBI KPUBOM, 00HEMOB.

Tema 6.3. HecoOcTBeHHBIE MHTETpaibl IEPBOTO W BTOPOTO poja (1mo 6ecko-
HEYHOMY MPOMEXYTKY, OT HEOIPAaHUYEHHBIX (PYHKIIMN HAa KOHEUHOM MPOMEXKYTKE),
UX CBOMCTBA.

Pasznen 7. O0bikHOBeHHBbIE M (] pepeHIHATIBHbIE YPABHEHUSA

Tema 7.1. Tuddepennuansusie ypaBHEHUS MIEPBOTO Mopsaka. Beenenue. 3a-
Jaudu, MpuBoAANMe K AU QepeHInaibHbIM YpaBHEHUSAM NEpBOro mopsiaka. OCHOB-
HBIE TIOHATHUSA OOBIKHOBEHHBIX AU((EpeHIINaTbHBIX YPaBHEHHI MEPBOrO MOPSIKA.
[TocranoBka 3amaun Komm. Teopema CcymiecTBOBaHUS M €IMHCTBEHHOCTH PEIICHUS.
OOmiee W yacTHOE peElICHMs, OOLIMHA W YaCTHBIM HMHTErpaybl. ['eomeTpuyeckuii
CMBICTI O0IIIEr0 HHTErpaa.

VYpaBHeHUs ¢ pa3feNAOIIUMUCS TEPEMEHHBIMU, OJHOPOAHbIE MU dEpEeHIIH-
aJIbHbIC YPAaBHEHUS, YPABHEHMsI B MOJHBIX AU depeHunanax. JIluneitnsle 1.y. neppo-
ro nopsaka u ypasHeHus bepHyiuin. PemieHue JIMHEMHBIX ypaBHEHUII METOAOM Ba-
pUanuy IPOU3BOJIBHOM TOCTOSHHOM, METOJIOM IPOU3BEIeHUI bepHyIu.

Tema 7.2. Jluddepenimanbapie ypaBHEHUs BBICIINX TOPAIKOB. DopMbI 3a-
nucu JuddepeHIaIbHOr0 ypaBHeHus: N-ro nopsiaka. OO1iee u 4acTHOE pEelICHMUS.
[TocTanoBka 3agaun Komm, kpaeBoil 3aiaun. MHTErprupoBaHue METOAOM NOHMKEHHS
MOPSIZIKA.

Tema 7.3. JIunetinsie ogHOpOaHBIE MU depeHIaTbHBIE YPaBHEHHSI N — TO TI0-
psanka. [lonsitue (yHAaMEHTaNbHOW CHUCTEMBl PEIICHUA JTUHEHHOTO OJIHOPOIHOIO
nuddepeHnanbHOr0 ypaBHEHUsI N — ro NOpsaKa, €e MOCTPOEHUE JUIsl YPAaBHEHHH C
MOCTOSIHHBIMU KO3 puiimeHTamMmu. Bus 4acTHBIX pelIeHnid TMHEHHOTO OJJHOPOAHOTO
auQdepeHInaIbHOTO YpaBHEHHs B 3aBUCUMOCTH OT BHJla KOPHEHM XapakTepucTuye-
CKOI'O ypaBHEHHUS.

JIuneiiHble HeoIHOPOAHbBIE TU(depeHIIMATbHBIE YPaBHEHUSI N — 'O MOPSIKA C
MOCTOSIHHBIMU Kod(ddurimenTamu. Teopema 0 CTpyKType OOIIEro pemieHus] TaKuxX
ypaBHeHUH. MeToa 1mo0opa 4acTHOTO PEleHusl ISl pa3iMyuHbIX CHEelHaIbHBIX BU-
JIOB TIpaBoi yactu. JIuHelHble HeoAHOPOoAHbIE TudPepeHInanbHbIe ypaBHEHHUS BTO-
poro nopsiaka. Meros Bapraluy MPOU3BOJIbHBIX TOCTOSHHBIX.

Tema 7.4. KpaeBbie 3ajaun. 3ajiaun Ha COOCTBEHHBIC 3HAUCHUSI.

Tema 7.5. Cuctembl OOBIKHOBEHHBIX Iu(depeHnnanbubix ypaBHeHUH. Oc-
HOBHbIE MOHATUA. HopMalibHbIE CUCTEMBI JIMHEHHBIX OJJHOPOAHBIX U HEOAHOPOIHBIX
muddepeHnanbHbIX ypaBHEHUH. Perenne JTMHEUMHBIX OJHOPOAHBIX U HEOJHOPO-
HBIX CHUCTEM OOBIKHOBEHHBIX NU(PPEpeHIINaNbHBIX YPaBHEHUN C MOCTOSHHBIMU KO-
s pureHTamu.

Pa3znen 8. Teopusi BeposiTHOCTEH

Tema 8.1. Benenue. Dnementsl komOuHaTOpUKH. [IpaBuia cymMMmsbl U TIpou3-
BenleHns komOunaropuku. CoequHeHus (pa3MenieHus, IepecTaHOBKH, COUETAHU).
[IpeameT Teopumn BeposTHOcTeH. Bunpl cmyuaiinbix coObituii. Knaccuueckoe,



CTATUCTUYECKOE ¥ TEOMETPUUECKOE OTIPEICTICHUST BEPOSITHOCTH TOSIBIICHUS COOBITHS.

Tema 8.2. Anre0Opa coObiTHii. TeopeMbl CIIOXKEHUS BEPOSTHOCTEH Il HECOB-
MECTHBIX M COBMECTHBIX COOBITUH, TEOPEMbl YMHOKEHHUS BEPOSITHOCTEN /1JIs1 3aBHCH-
MBIX M HE3aBUCHUMBIX cOOBITHM. DopMyIbl MMoIHOM BeposTHOCTH, beiieca u bepny-
nu. JlokanpHas U HHTETpalibHas Teopemsl Jlarmnaca.

Tema 8.3. Cinyuaiinsie BenuuuHbl. [loHsTHE 3aKOHA pacHpenerneHus: TUCKpPeT-
HOM ciTydyaliHOM BEJIMYMHBI U CIIOCOObI ero onucanus. OCHOBHbBIE 3aKOHBI pacipeie-
JICHUsI JUCKPETHOW CIIy4allHOM BEJIMYMHBI (TUIIEPreOMETPUUYECKUI, OMHOMUATLHBIN,
pacnpenenenue Ilyaccona).

Tema 8.4. UncnoBbie XapaKTEpUCTHUKU TUCKPETHBIX CIIyYalHBIX BEJIWYUH. Ma-
TEMAaTHUYECKOE OXKHUJIAHWUE WU JUCIIEPCHS CIYyYaWHBIX BEJIMYUH, UX BEPOSITHOCTHBIN
CMBICJI U CBOMCTBA.

Tema 8.5. HempepriBHble ciyuaiiHpie BennuuHbl. WHTerpanpHas ¢GyHKIUS
pacnpenenenus. [InotHocTh BeposiTHOCTe. CBA3b MEXAY MHTETPAIbHON (DyHKIIHEH
pacnpeneeHrss U IIOTHOCTBIO BEPOATHOCTEH. MaTeMaTu4ecKoe OXKUAAHUE U JIUC-
[IEpCUs HEPEPHIBHOM CIIy4alHOW BEJIMYHHBI.

OCHOBHBIE 3aKOHBI PACHPE/ICIICHNUS] HENPEPBIBHBIX CIyYalHbIX BEJIMYHUH. PaB-
HOMEPHBIM 3aKOH. HopMasibHBIM 3aKOH pacupeneseHus. BeposTHOCTh mNomnagaHusd
HOPMAJIBHO PACHPENECICHHON CIIy4YalHOW BEJIWYMHBI HA IPOU3BOJIbHBIN KOHEUYHBIN
VHTEPBAJI, HA UHTEPBAJI, CHAMMETPUYHBIM OTHOCUTEIBHO CpeAaHero 3HaueHus. [Ipasu-
JIO TPEX CUTM.

Tema 8.6. [Ipenenvubie Teopembl Teopun BeposiTHocTell. HepaBencTBo YeOnI-
meBa. Teopema YUeonieBa. Teopema bepuyinu. LlentpanbHas npeaenbHas Teopema.

Tema 8.7. IIpusioxkeHust TeOpMHU BEPOSATHOCTEH K 00padOTKe cTaTHCTHYe-

CKHUX JAHHBIX.
[lonsitue o BeIOOpOYHOM MeToze. I'eHepanbHasi COBOKYIMHOCTh M BbIOOpKA. THIIBI
BbIOOpOK. CTraTuctudeckoe pacmpeneneHue BeIOOpkHU. [locTpoeHne smMnupuuecKoi
GyHKIMM pacripeiesieHns] BEIOOPKHU, MOJIUTIOHA U TUCTOTPAMMBbl OTHOCUTENIBHBIX Ya-
CTOT.

ToueuyHble OLIEHKU TApaMeTPOB pacrpeneneHus. TpeOboBaHMs K OIEHKaM: He-
CMEIIEHHOCTh, COCTOSITEILHOCTD, 3 (HEKTUBHOCTL. BriGopounas cpeansisi. Beibopou-
Hasi U UCIIPABJICHHAS JIUCIEPCHUH. YIPOLICHHBIE METOJBI pacyeTa CTATUCTUYECKUX
XapaKTEPUCTUK BHIOOPKH.

NutepBasibHbIE OUEHKU. JlOBEPUTENBHBIM HHTEPBAI i1 MATEMaTUYE€CKOIrO
0’XKUJAHUS TPU U3BECTHOM CPEIHEM KBAJIPATUYECKOM OTKJIOHEHUH. Pacnpenenenue
CreroaenTa. JloBepuTenbHbIA HHTEPBAJ AJI1 BBIOOPOYHOU CpeaHeil Tpy HEM3BECTHOM
CpeaHeM KBaJpaTUYECKOM OTKJIOHeHHH. Ciydail Manoi BRIOOPKH

BbiHoCUTCSI HA CAMOCTOATEILHOE U3YyYEHHE.

5. OﬁpaSOBaTeHLHLIe TCXHOJOTHH, IPUMCHACMbBIC ITPU OCBOCHHUH JUCIHHUIIIIUHBI

Meroarka npenojaBaHusl TUCHUIUIMHBI « MaTteMaTuka» u pean3anys KomIie-
TEHTHOCTHOT'O TMOJAXO0Ja B M3JI0KEHUM U BOCIPHUATHH MaTepuana MpeayCMaTpUBAIOT
WCIIOJIb30BAaHUE CIEAYIOMNUX aKTHUBHBIX U MHTEPAKTHBHBIX (POPM MPOBEACHHS TPYM-
MOBBIX, UH/IUBUYaJbHbBIX, ayJUTOPHBIX 3aHITUNA B COUYETAHUU C BHEAYAUTOPHOM pa-
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00TOii ¢ 1enpl0 POPMHUPOBAHUS U PA3BUTHUS MPO(HECCHOHATBHBIX HABBHIKOB 00y4aro-
IIUXCSI:

— 3allUTa U WHIAUBUAYATbHOE OOCYKJEHUE BBIMOJHIEMBIX JTAllOB PacyeTHO-
rpaduyecKkux pador ;

- TPHBJICYCHHE TYUYIINX CTYJCHTOB K KOHCYJIbTHPOBAHUIO OTCTAIOIIHX.

— MOJATOTOBKA, MPEACTaBICHUE U 00CYKIIEHUE MPEe3CHTAIMA Ha CEMHUHAPCKUX
3aHATHSX;

— OpTraHu3alys U MPOBEICHUE TEKYIIETO KOHTPOJIS 3HAHUN CTYJIEHTOB B (popme
OJIaHKOBOTO TECTUPOBAHUS;

— TPOBEJCHIE MHTEPAKTUBHBIX 3aHATHI MO Mpoleaype MOATOTOBKH K UHTEP-
HET-TeCTHPOBAHHUIO Ha caiiTax: i-exam.ru, fepo.ru;

— UCTOJb30BaHUE MHTEPAKTUBHBIX (POPM TEKyIIEro KOHTPOJs B (opMme ayau-
TOPHOTO M BHEAYAUTOPHOTO UHTEPHET-TECTUPOBAHHS,;

UTOTOBBI KOHTPOJIb COCTOUT B YCTHOM 3K3aMEHE 10 MATEMAaTUKE C YUETOM pe3yJib-
TaTOB BBIIIOJIHEHUSI CAMOCTOSITENIHBIX PadoT.

VY aenbHbI BeC 3aHATUHN, IPOBOJAUMBIX B MHTEPAKTUBHBIX (popMax, ONpEIesieH
IJIABHOM 11eNbi0 00pa30BaTeNIbHON IpOrpaMMbl, OCOOEHHOCTbIO KOHTHHIE€HTa 00Y-
YAIOMIUXCS U COJEpKaHUEM AUCLUUILINHBI «MaTeMaTuka» U B LEJIOM IO IUCHUIUIMHE
coctapisieT 50% ayAUTOPHBIX 3aHATUNA.  3aHATHS  JIEKLIMOHHOIO THUIIA COCTaB-
nstoT 43 % oT oObeMa ayIUTOPHBIX 3aHATHUM.

6. OneHOYHbIE CpeacTBa A TEKYLIero KOHTPOJIs yCIeBaeMOCTH, IIPOMEKYTOY-
HOM ATTECTALMM IO MTOraM OCBOCHUS JUCUHMIUIMHBI M y4eOHO-METOAMYECKOe
o0ecreyeHre CaMOCTOATEILHON PadoThI CTYICHTOB

B npouecce o0yueHust Ha MEPBOM M BTOPOM KypCax HCIOIb3YIOTCS CIEAYIO-
1€ OLICHOYHBIE (POPMBI CAMOCTOSATEIHLHON pabOTHI CTYICHTOB, OIICHOUHBIE CPEJICTBA
TEKYLIEro KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHBIX ATTECTALIUM:

B IIEPBOM ceMecTpe
- TPH pacyeTHO-rpaduyeckue padoThl.

PacuerHo-rpaduueckasi padora Nel nmo JiuHeiiHOM U BeKTOPHOI anredpe. Kpar-
KO€ COJIEpKaHue U 3Tarbl pacyeTHO-Trpadudeckoil paboThl:

Ilepsouii sman.

Pemenue cucteM nMHENHBIX anredpanyeckux ypaBHeHuil metonamu ["aycca, Kpame-
pa ¥ 00OpaTHON MaTPUIIBI.

Bmopoii sman.

BekTtopsl, nerictBus HaJ BekTopamu. CKalapHOE, BEKTOPHOE, CMEIIAHHOE MPOU3BE-
JICHUSI BEKTOPOB.

PacueTrHo-rpaguueckas padora Ne2 mo MareMaTUu4eCKOMY aHAJIHU3Y.
KpaTkoe copepxanue 1 Tanbl pacdeTHO-Tpadudeckoil padoThI:
[Ipenen yncnoBoil MOCIEeI0BATENILHOCTH, TIpeea (PYHKIIHH.
HccnenoBanne pyHKIMHA HA HENPEPHIBHOCTD.

Brruncnenue npon3BoAHBIX (PYHKIUU.

UccnenoBanue GyHKINU, TOCTPOCHUE TPadUKOB.



PacueTrHo-rpaguueckasi padora Ne 3 mo pyHKIUSIM HECKOJIBbKHX NePeMEHHbIX.
KpaTkoe copepxanue pacueTHO-rpauuecKkoil padoThI:

@DYHKIMU HECKOJIBKUX IlepeMeHHBIX. YacTHble npousBojHble. IIponsBoaHsle OT
ci10kHbIX (yHKIUH. [Ipon3BoHas 110 HANPaBIECHUIO U TPAAUEHT. DKCTPEMYM (PYHK-
1Y ABYX IIEPEMEHHBIX.

Bo BTOpOM cemecTpe
- TPU pacyeTHO-TpaduyecKkue padoThbl.

PacueTrHo-rpaduueckasi padora Ne 4 o HHTErpajabHOMY MCYHCICHHUIO.

Kpatkoe coaepxanue u 3Tanbl pacueTHO-TpaduuecKor paboThI:

Ilepsviti sman:

Mertonbl HHTErpUpOBaHusl. BerunciieHne HeonpeIeIeHHbIX HHTErPaJIOB.

Bmopoti sman:

[Ipunoxenus onpeneaeHHbIX HHTErpalioB. VccienoBanue cXo0IMMOCTH HECOOCTBEH-
HBIX UHTETPAJIOB.

PacueTrHo-rpaduueckasi padora Ne 5 no auddepeHnuaJIbHBIM YPABHEHUAM.
Kpatkoe conepxanue pacueTHO-Tpaduueckoi paboThI:
Mertonb! pemienuii qudpepeHnnanbHbIX YpaBHEHUH Pa3IMyHOrO THUIIA.

PacuerHo-rpaduueckasi padora Ne 6 mo Teopru BeposiITHOCTEI.

Kpamxoe cooepawcanue nepsoco smana pacuemuo-epaguueckoii pabomai:
OmnpeneneHre BEPOATHOCTEH Ciay4yailHBIX COOBITUH, 3aKOHOB paclpeiesieHus: AMC-
KPETHBIX Y HEMPEPBIBHBIX CIIyYalHBIX BEJIUYUH U UX YHCIIOBBIX XapPAKTEPUCTHUK.
Kpamxoe cooeparcanue emopoco smana pacuemuo-zpagpuueckou pabomol.:
[TocTpoenue smnupuueckoil PyHKIMU pacrpeaeneHus BBIOOPKH, MOJUTOHA U THCTO-
IrpaMMBbI OTHOCUTENBHBIX YaCTOT.

Pacuer cTaTUCTUUECKUX XapaKTEPUCTUK BEIOOPKH.

OueHOYHbIE CpPENCTBA TEKYIIET0 KOHTPOJS YCIEBAEMOCTH BKIIOYAIOT KOH-
TPOJIbHBIE BOMPOCHI U 3ajaHus B (opMe OJIaHKOBOTO TECTHUPOBAHUS ISl KOHTPOJIS
OCBOCHHMSI 00yUaIOIUMHUCS Pa3iesioB JUCIUIUTHHBI, iprueM PTP.

OOpas1el TECTOBBIX 3aaHuid, 3agaHuil PI'P, KOHTpOJIBHBIX BONPOCOB M 3aja-
HUHN TSl IPOBEJICHUS TEKYIIEro KOHTPOJIS, SK3aMEHAIIMOHHBIX OUJIETOB MIPUBE/ICHBI B
[Tpunoxenuu 2.

6.1. ®oHa OLIEHOYHBIX CPEACTB JAJ5 MPOBEJAeHHU MPOMEKYTOUYHOM
aTTecTanuu 00y4awumuxcs no gfucuumianae « Maremaruka

6.1.1. [TepeueHb KOMIIETEHIIMH C YKa3aHUEM ATANoOB UX (POPMHUPOBAHUS B MpoOLIECCEe
OCBOEHHMS 00pa30BaTEIbHONU MPOTPaAMMBI.
B pe3ynbTaTe 0cBOCHUS TUCUUITUHBI (POPMUPYIOTCS CIEIYIOUUE KOMIIETEHIIUN

Koxa B pe3yabTarte ocBoeHHs 00pa30BaTeIbHOI NPOrpaMMbl 00y-
KoMmnereHuuu YJalIuicAa 10JIKeH 00,1a1aTh
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OIIK-2

CIIOCOOHOCTBIO MTPUMEHSITH COOTBETCTBYIOIIMKI (PU3HKO-
MaTEeMaTUYECKUM armapaT, METO/Ibl aHANIM3a U MOJEIUPOBAHUSA,
TEOPETUYECKOTO U IKCTIEPUMEHTAILHOTO UCCIIEI0BAHMS TIPU pe-
IeHUH NMpodheCcCHOHANBHBIX 33124

B mportiecce ocBoeHHst 00pa3oBaTeNbHOM MPOTpaMMbl TaHHBIE KOMIIETEHIIUH, B
TOM YHKCJI€ UX OT/JEIbHbIE KOMIOHEHTHI, (POPMUPYIOTCS MOITAMTHO B XOJE OCBOCHHS
00y4aroIUMUCS JUCHUIUIMH (MOJyJiel), IPaKTUK B COOTBETCTBUU C YUCOHBIM ITa-

HOM | KaJICHJIapHBIM rpadukoM y4eOHOTO mporiecca.

6.1.2. Onucanune nokasaresieil 1 KpUTEpUEeB OLlEHMBAHUSA KOMIIETEHIIUIH,
(popMHEpyeMBIX 10 HTOTaM OCBOCHUSI IUCUMILJIMHBI, ONIMCAHUE IIKAJ

OIICHUBAHUA

[Toka3zaTenem OLCHUBAHUA KOMHGTGHHI/Iﬁ Ha Pa3/IMYHbIX 3TallaX HUX ¢)0pMI/Ip0-
BaHUJ ABJIICTCA AOCTHXKCHUC 06y‘laIOIHI/IMI/IC5I INIAHUPYCMBIX PC3YIIBTATOB O6Y‘IGHI/ISI
110 JUCHUITIIINHC.

OIIK-2 cnoco0HOCTH NPUMEHSATH COOTBETCTBYIOIIMI PU3NKO-MaTeMaTHYeCKHUIl anlnapart, MeTOo/1bl aHa-
JIM32 ¥ MOJICJIMPOBAHUS, TCOPETHYECKOI0 U IKCIIEPUMEHTAJIBLHOI0 HCCICI0BAHUA NIPH PelIeHuH npodec-
CHOHAJIbHBIX 32/1a4

Kpurepun oneHuBanusi

Iloka3zarennb

2 3 4 5
3HATh: OOyuarouuiics  aeMoH- | OOyuaromuiics ae- OOyuarouuiics nemMoH- | OOyyaromuics
OCHOBOIIOJIA- | CTPUPYET IIOJIHOE€ OTCYT- | MOHCTPUPYET HETON- | CTPUPYET JOCTATOYHO | IEMOHCTPHUPY-
ralolue Teo- | CTBUE WM HEeJJ0OCTaTOYHOE | HOE COOTBETCTBHE riryookue 3HaHUSA | €T MOJHOE COo-
peTuyeckue COOTBETCTBHE 3HAHUH | 3HAHUU TIPOTpaMMe: KOHTPOJUPYEMBIX OTBETCTBHE
MOJIOKEHUS, | KOHTPOJIMPYEMBIX pa3Jie- | IOMyCKArTCs OMMO- | pa3/esioB NUCLUIUINHBI, | 3HAHUH Mpo-
METO/IbI, JIOB MaTeMaTHKH: KU, TIPOSIBIIICTCSI HE- | OTBEUaeT Ha BCE BO- | TpaMMe JHC-
peayCcMOT- HE CcHocoOeH apryMeHTH- | JOCTaTO4HOE, IOo- OpOChl, B TOM YMHCJE | LUIUIUHBI,
pEHHBIE TpO- | pPOBAaHHO H  TOCJEIOBa- | BEPXHOCTHOE 3HAHWE | JOTMOJHUTEIbHBIE. B TO | JIOTHYHO 1 ap-
rpamMmmon TEJIbHO W3JIaraTb MaTepHU- | TEOPHH, CYTH METO- e BpeMs NpU OTBETE | TYMEHTHUPO-
JTVICIUATUTMHBL, | ajl, HeMPaBUJIBHO OTBEYAET | MOB. /Iy modMydeHuss | AOMyCKaeT  Hecylle- | BAHHO OTBeYa-
B 00bEMe, J10- | HA JONOJHUTENbHbIE BO- | IPABUJIBHOIO OTBETA | CTBEHHBIE IIOIPEIIHO- | €T Ha BCE BO-
CTaTOYHOM NPOCHl WJIM 3aTpyIHSETCS | TPeOYIOTCS YTOUHSIIO- | CTH WJIM J]aeT HEAOCTa- | MPOCHI, B TOM
JUI peIleHHs | C OTBETOM II1€ BOIIPOCHI. TOYHO HOJIHBIE OTBETHI | YUCIIE AOHOJ-
npodeccuo- HUTEJbHBIE,
HaJIbHBIX  3a- MOKa3bIBAET
a4y BBICOKUH ypo-

BEHb TEOPETH-
q4eCKOH IIOATO0-
TOBKH

11




yMeThb:
MIPUMEHSATH
MaTreMaTuye-
CKMH  amma-
par, MeToibl
aHaju3a H
MOJICTTHPOBa-
HUSA Uil pe-
HICHUST  TIpH-
KJIagHbIX 3a-
Jay, BO3HH-
KaIOIIUX B
xone mpodec-

OO0yyvaromumiics MoKa3bIBa-
€T HEeJIOCTaTOYHOE YMEHUE
IPUMEHSTH TEOPHIO K pe-
HICHUIO TIpeJIaraeMbIX
3a/1a4, JOMyCKaeT rpyonie
OIIMOKH MPH PEIICHUHN 3a-
Jla4 WM BOOOIIE pelIeHUs
3aj1a4 OTCYTCTBYIOT, He-
NPaBUIBHO OTBEYACT HA
JIOTIOJTHUTEIILHBIE BOIIPO-
CBl, CBSI3aHHBIE C U3y4aB-
HIMMUCS B Kypce MaTeMa-
TUYECKUMHU METOJIaMH U

OO0yuaromwmiics ne-
MOHCTPHUPYET HETOJ-
HOE COOTBETCTBUE
CIEAYIOIIUX YMEHHUM:
pelieHue 3aaad, yme-
HUE MO0JIb30BaTHCS
pa3IMYHBIMHA METO/1a-
M. B pemenuu 3agau
MOTYT COJIepKaThCs
rpyObIe OMIMOKH, TIPO-
SIBJISICTCS] HEI0CTa-
TOYHOE YMEHUE IpH-
MEHSATb TEOPHIO K pe-

OOyyvaromuiicss TeMOH-
CTpUPYET YaCTUYHOE
COOTBETCTBUE CJIEY-
IOIINX YMEHUU: TIpHU-
MEHSTh TEOPETHUCCKUE
METO/IbI K PEIICHUIO
3a7a4. Y MEHUS OCBOE-
HBI, HO JIOITYCKAIOTCS
HE3HAYUTEIJIbHbIC
OLIMOKHU, HETOYHOCTH,
3aTpyaHEHUS TIPHU pe-
IICHUHU 33]1a4, HE BJIH-
SIFOTIIME HA OOIIHIA XO.1

OO0yyarommiics
JIEMOHCTPHPY-
€T YMEHHE
IPUMEHSATh
TEOPHIO K pe-
HIEHHUIO TIpe-
JaraeMeIx 3a-
Jad, MpaBHIIb-
HO M IIOJIHO
CTPOHMTBH pelIie-
HUSA MaTcMa-
TUYECKHX 3a-
nau. CBoOOIHO

CHUOHAJIbHOW | MOJENSIMH WJIH 3aTPY.I- HICHUIO Mpejiarae- pelieHus orepupyer
JESTEIIBHOCTH | HSAETCS C OTBETOM MBIX 33]1a4. npuoOpeTeH-
HBIMU YMEHH-
SIMH, TIPUMEHSI-
€T UX B CUTYya-
ITUSIX TTOBBI-
IICHHOM CITOX-
HOCTH.
® BJIA/I€Th: OOGyuarommiics He Biajge- | OOyuaromuiics Bia- OO6yuatromuiicst ya- OO6yuarommiics
TEOpeTHYC- €T WJIM B COBEPIIECHHO HE- | JIeeT MAaTeMaTUYEeCKU- | CTHYHO BJIAJICET MaTe- | B MOJHOM 00b-
CKHMH, pac- JIOCTaTOYHOU CTEIIEHU MU METOJ]aMH B HE- MaTHYEeCKHMH METO/Ia- | €ME BIIajeeT
YETHBIMU Me- | BJajieeT MOJIHOM 00beMe, 10- | MU, HABBIKM OCBOEHBI, | Pa3IMUYHBIMU
TO/IaMU UC- HABBIKAMU TIPUMCHEHUS MTyCKAIOTCS 3HAYH- HO JIOITYCKAIOTCS He- MaTeMaThJe-
CIIEIOBaHMil, | TEOPETUUYECKOTO ammapaTa | TelIbHbIE OLIHOKH, 3HAYUTENbHbBIE OMINO- | CKUMHU METO-
METOJIaMU U Pa3JINYHBIX MATEMATH- | POSIBIISICTCS HEO- KW, HETOYHOCTH, 3a- JaMH, CBOOO/I-
MaTeMaThue- | YeCKMX METOJIOB K pellle- | CTaTOYHOCTH Biajie- TPYAHEHHUS IPU aHAIIU- | HO MIPUMEHSET
CKOTO MOJie- | HUIO 3aj7a4 HUS MAaTEMATHYECKON | THYECKUX ONEPANHSX, | IMOJYICHHBIC
JTUPOBAHUS TEXHHUKOMW, UCTIBITHIBA- | MIEPEHOCE YMEHMI Ha HaBBIKU B CH-
st 3 dex- €T 3HAYMTENIbHBIC 3a- | HOBBIC, HECTAHJIAPTHBIC | TYyaIlUSAX I10-
TUBHOTO pe- TPYJOHEHUS MPU IPU- | CUTYaI|H. BBIIIIEHHOM
HICHUS TIPO- MEHEHUH HABBHIKOB B CJIO)KHOCTH.
0JieM, BO3HU- HOBBIX CUTYaI[UsX.
KaloIIUX B
npodeccuo-

HaJIBHOU cde-
pe

[[Ixana orieHMBaHUA PE3yIbTATOB IPOMEKYTOUYHOU ATTECTALMU U €€ ONMCAHUE!

dopMa NPOMEKYTOUYHOM aTTECTALMM: IK3AMEH.

[IpomexxyTouHast arrectanus oOydaromuxcs B (Gopme 3K3amMeHa MpPOBOIUTCS
M0 pe3yjbTaTaM BBITIOJHEHUS BCEX BUIOB Y4YeOHOW pabOThI, TPEIYCMOTPEHHBIX
Y4€OHBIM TJIAHOM 10 IAaHHOM JUCHUIUIUHE, TIPU 3TOM YUYHUTBIBAIOTCS PE3yJIbTAaThl Te-
KYILEro KOHTPOJISI YCIIEBAEMOCTH B TeueHUe cemecTpa. OueHKa CTENEeHH TOCTUXKEHUS
00yYaroIMMUMUCS TIAHUPYEMBIX PE3YJIbTaTOB 00YUEHHMS MO JUCIUIUIMHE TPOBOIUTCS
MPENOIaBaATENIEM, BEYIIUM 3aHITUA 10 JUCIUILIMHE METOJOM SKCIEPTHOM OLICHKH.
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IIo utoram HpOMe)KYTOqHOﬁ aTTeCTaluy 110 JUCHHUIIIIMHE BBICTABJIICTCA OLICHKA «OT-
JJUYIHO», «XOpOoII0», KYAOBJICTBOPUTCIBbHO» WJIN KHCYJOBJICTBOPHUTCIILHO.

[Ixana oneHuBaHUuA

Onucanue

OTJIu4HO

BrinonHeHb! Bce 00s13aTelibHbIE YCJIOBHS MOATOTOB-
KH CTyJAeHTa K NPOMEXKYTOYHON AaTTeCTALUM,
MPEAYCMOTPEHHBIE TPOTrpaMMON JUCHUIUIMHBL. CTy-
JICHT JIEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUI,
HaBBIKOB TOKa3aTessiM, MPUBEICHHBIM B TaOJUIIAX,
OTIepUpyeT TPUOOPETCHHBIMA 3HAHUSIMH, YMCHHSIMH,
HaBBbIKAMH, MPUMEHSET UX B CUTYALUSX MOBBIIICHHON
cioxHOCTH. [Ipu 3TOM MOTYT OBITH TOMYIIIEHBI HE3HA-
YUTEJIbHbIC OIMOKH, HETOYHOCTH, 3aTPYIHEHUS IPHU
IIEPEHOCE 3HAHUM U YMEHUM Ha HOBBIC, HECTaHIAPT-
HBIC 33/]a4U.

Xopouo

BrinonHeHs! Bce 00s13aTe/ibHbIE YCJIOBUSI MOATOTOB-
KM CTYJAe€HTa K TMPOMEKYTOYHON aTTecTaluu,
MPEAYCMOTPEHHBIE TPOTrpaMMON JTUCHUIUIMHBL. CTy-
JIEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUMW, YMEHUHU,
HABBIKOB TMOKa3aTelisiM, NPHUBEACHHBIM B TaOJIMIIAX,
ONepupyeT MPUOOPETCHHBIMU 3HAHUAMH, YMECHUSIMHU,
HaBbIKaMU. B TO ke BpeMs Mpu OTBETE JOMYCKaeT He-
CYILIECTBEHHbBIC TTOTPEIIHOCTH, 3a/1a4d PEIIacT C HEell0-
YeTaMu, HE BJIMSIOIIMMH Ha OOUTUNA X0 pElIeHUS .

Y 10BIETBOPUTEIBHO

BelnosniHeHbI Bce 00si3aTe/IbHbIE YCJIOBHS MOATOTOB-
KM CTYAEGHTa K IPOMEKYTOYHON AaTTecTaluH,
IPELYCMOTPEHHBIE ITpOrpamMMoil aucuMIuivHbel. Cry-
JICHT JIEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUM,
HABBIKOB IMOKa3aTelisiM, NPHUBEACHHBIM B TaOJIMIIAX,
ONepUpyeT MNPUOOPETCHHBIMU 3HAHUAMH, YMEHUSIMH,
HaBblkaMi. Ho moxa3biBaeT HerinyOoOKue 3HaHUS, MpU
OTBETE HE JOIMYCKAET IpyObIX OLIMOOK WM MPOTHUBO-
peunii, olHakKo B (OPMYIUPOBAHUH OTBETA OTCYT-
CTBYET JOJDKHAs CBSI3b MEXIY aHAJIM30M, apryMEHTa-
HMeld W BBIBOJAMH, B PEIICHHM 3a1ad MOTYT COAEp-
XKaThCsl TpyOble OMMOKU. J[1s moyueHus: mpaBUIbHO-
ro OTBeTa TPEOYIOTCS YTOUHSIOIIME BOTIPOCHI.
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HeynosnerBopurensHo

He BbInmonHeHsl o0si3aTe/ibHbIE YCJAOBHUSI MOATOTOB-
KM CTYJAE€HTAa K IPOMEKYTOYHON aTTecTaluM,
IIPEAYCMOTPEHHBIE IIPOrpaMMoN aucuuruivasl, MJIA
CTYJEHT IEMOHCTPUPYET HETOJIHOE COOTBETCTBUE 3HA-
HUIl, yMEHU, HABBIKOB NIPUBEACHHBIM B TaOJIUIaX MO-
Ka3aTessiM, JOIYyCKAlTCsS 3HAUYMUTENbHBIE OIIMOKH,
IIPOSIBISIETCS] OTCYTCTBHE 3HaHUM, YMEHMM, HABBIKOB
II0 psANy IOKa3areyied, CTYIEHT HCIBITBIBACT 3HAYU-
TEJIbHBIE 3aTPYJHEHUS IPU ONEPUPOBAHNU 3HAHUSAMU
Y YMEHUSIMU.

(I)OHI[LI OLCHOYHBIX CPEACTB NPEACTABJICHbBI B NMPUJIO0KCHUHU 2 Kk paﬁoqeﬁ

nporpamme.

7. YueOHO-MeTOANYeCKOe U HHPOPMAIIMOHHOE o0ecrieuyeHre JUCHUIINHbI

a) OCHOBHAsI JIUTepPaTypa:

1. ®uxrenronsl I'"M. Kypc nuddepeHunansHOro 1 MHTErpaibHOr0 UCUUCICHUS
VYuebnnk. B 3-x Tomax. T.1 -13-e u3zn., crep. CII6.: U3n-Bo «Jlanwy, 2019. 608
c. T.2 13-e u3n., crep. CII6.: Uzn-Bo «Jlanwy, 2019. 800 c. T.3 — 10-¢ u3n.,
ctep. CII6.: M3a-Bo «Jlanwy. ctep 2019. 656 c.

2. 3yokoB B.I'., JIsxoBckuii B.A., Mapteinenko A.W., Munocues B.b., [lymikaps
E.A. Kypc maremaTuku Il TEXHUYECKUX BBICIIMX YYEOHBIX 3aBefcHUl. M.:
MI'Y, 2012. 400 sk3. https://e.lanbook.com/ pc

AOMOJHUTEIbHAS JIUTEepaTypa:

. ITuckynoB H. C. IuddepeHunanbHoe U MHTETPATILHOE MCUUCICHUS ISl BTY-
30B. B 2-x Tomax. M.: UuTerpan - [Ipecc, 2009. 180 k3.

. Munocue B.b., Mapteinenko A.U., Jlsxosckuii B.A., 3y6koB B.I'. Kypc
BBICIIEN MaTeMaTHKH: YdyeOHoe mocobdue. Yacte 1.M.: MI'MY, 2007; Yacts
2.M.: MI'My, 2007. UYacte 3. M.: MI'WKY, 2011. 400 o>k3.
https://e.lanbook.com/

. Kypc nexkuumii mo nuHeliHON anreOpe W aHATUTUYECKOW reoMeTpuu: y4eOHOe
nocobwue. // Kynpssues b.YO., Marsm B.U., [TokazeeB B.B., Uepkecosa I'.B..
M.: MI'TY «MAMMN», 2009.
http://lib.mami.ru/lib/content/elektronnyy-katalog. 3nekTpoHHbBIN pecypc.

. Marematnueckuii ananu3. Teopus npenenoB u auddepeHInanbHOe UCUUCTIe-
HUE: OCHOBHBIE MOJIOKEHUSI TEOPUHU, METOJUYECKUE YKa3aHWUsS U BapHAHTHI
pacueTHo-Tpaduueckux padot // bomyno M.A., boponuna C.U., KopotkoBa
H.H., TkadyeHKo O.1. M.: MI'TY «MAMMN», 2009.
http://lib.mami.ru/lib/content/elektronnyy-katalog. 3nekTpoHHbIH pecypc.

. byrpos f.C., Hukonbckuiit C.M. Briciias Marematuka: yueOHUK ISl BY30B B
3-x Tomax. M.: Jlpoda, 2009.
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http://lib.mami.ru/lib/content/elektronnyy-katalog

6. Koran E.A. OGbikHOBEeHHbIE MU PepeHIInanbHbIE YPaBHEHUS U OTIEPAIIIOHHOE
ucyHciieHne. YueOHoe rnmocodue mo JucuuIuimHe «MareMaTtukay Uil CTy/IeH-
TOB BceX crienuanbHocte. M. 2006. 693 k3.

7. Koran E.A. DneMeHTbI Teopun BEPOSITHOCTEH U MATEMAaTUYECKON CTaTUCTUKH.
VYyebHoe nocobue no AucHUIUIMHE «MaTemaTuka» A CTYJIEHTOB, 00ydaro-
IIUXCS 10 CHEUATBHOCTH «ABTOMOOMIIE- U TpakTopocTpoeHue. M. 2007. 423
IK3.

B) IPOrpaMMHOe o0ecrieyeHre U HHTEPHET-Pecypcehbl:

[IporpammHuoe oOecrieueHre HE TPEAYCMOTPEHO.

HuTepHeT-pecypchl BKIIOYAIOT y4eOHO-METOIUYECKHE MaTepuaibl B DJICK-
TPOHHOM BHE, MpPEICTaBICHHBIE Ha caiiTe Mospolytech.ru B paznene: «llenTp ma-
Temarudeckoro oopazosanus» (http://mospolytech.ru/index.php?id=4486);

BapI/IaHTBI KOHTPOJIbHBIX SaHaHHﬁ M0 JUCHUIIJIMHC ITPCACTAaBJICHBI Ha cauTax:
http://i-exam.ru, http:// fepo.ru.

ITone3nsie y‘le6H0-MeTO,I[I/I‘leCKI/I€ )41 I/IH(l)OpMaI_[I/IOHHLIG MaTcpuaiibl IIPCACTaB-
JICHBI Ha capTax:

http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Iepeuenp pecypcoB HH(DOPMAIMOHHO-TEICKOMMYHUKAITMOHHON ceTH «lH-
TCPHCT» MJIsI OCBOCHUA JUCHUIIIIMHBL!
www.matematikalegko.ru>studentu, www.i-exam.ru.

HNHuTepHeT-pecypchl BKIIOYAIOT y4eOHO-METOINYECKHE MaTepUalibl, MPEICTaB-
JIEHHbIE Ha cailTe 3JIeKTPOHHO-OMOIMoTeyHol cuctemsl W3gartenbcrBa JlaHb
(https://e.lanbook.com/).
http://function-x.ru/tests_higher _math.html TecTsl o BhICIIEH MaTeMaTHKE.
http://pmims.000webhostapp.com/xbookMO0018/index.html Buaeoxypc u Tectsl 1o

TEOPUU BEPOSATHOCTEN U MATEMATUYECKON CTATUCTHUKE.

8. MarepuajbHO-TEXHUYECKOE O0eceYeHue U CIUTITHHbI

MatepuanbHO — TeXHHUYECKas 0a3a yHHBEpPCUTETa 00ECIeYMBAET MPOBEIECHUE BCEX
BUJIOB 3aHATUMN, NMPEAYCMOTPEHHBIX yUYE€OHBIM IUIAHOM U COOTBETCTBYET AEHCTBYIO-
IIMM CaHUTApHBIM U IIPOTUBOIIOKAPHBIM IIPABUJIAM M HOpMaM.

J1ist mpoBesieHUs1 yueOHBIX 3aHITHI UCTIOIb3YIOTCS

- JIEKIIMOHHBIE ayJJUTOPUU U ayJIUTOPHUH JJIsl IPOBENCHUS MPAKTHUECKUX 3aHSATUH, B
TOM YUCJIE, OCHAILEHHbIE MYJIbTUMEIUMHBIM 000pPYIOBAHUEM JI IPOBEJICHUS Ay -
TOPHBIX 3aHATUN (TPOEKTOP, HOYTOYK, MUKPO(OH U T.1.);

- 1711 paboThI CO CIEUUATU3UPOBAHHBIM MTPOTPAMMHBIM 00€CTIEYEHUEM BO BpEMS UH-
TEPAKTUBHBIX MPAKTUUYECKUX 3aHATUNA MMEIOTCSI KOMIIBIOTEPHbBIE KJIACChl YHUBEPCH-
TeTa.

9. MeToauueckue PECKOMEHIANUMA NI CaMOCTOSITEJIbHOM paﬁﬂTbl CTYACHTOB

Pa3nes: 3jieMeHTHI JIMHEITHOM aaredpbl
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Matpuus! 1 onpeneaurenau. [Ipexae Bcero, CTyJ€HT AOHKEH MOHATb, YTO
MaTpHuIla — 3TO TabauIla Yuces (MpruyeM 3Ta TadJUIa MOKET UMETh OJIMHAKOBOE YHC-
JIO CTPOK U CTOJIOIOB, @ MOXKET OBITh U MPSIMOYTOJIBLHOI), 8 ONPeeIUTENb- 3TO YHC-
J10, 3aIMCHIBAEMOE B BUJI€ KBAJPATHON TAOJIUIIBI, TO €CTh OMPEICTUTENH CYIIECTBY-
IOT TOJIBKO Y KBaJIpaTHBIX MaTpHII.

Crnenyer oOpaTuTh 0co00€ BHUMAHUE HA OMEPALMIO YMHOKEHHS MPSIMOYTOIb-
HBIX MaTPUIl U MOHAThH, KAKUM IOIYYaeTCs MOPSIOK MaTpULlbl — ipousBeaeHus. Oco-
OCHHOCTH MATPHI] TAK)KE COCTOUT B TOM, UTO MPOU3BEIACHUE MATPHIl HE TIEPECTAHO-
BOYHO, TO €CThb AB = BA.Cnenyer 00s3aTelbHO YOEIUTHCS B 3TOM, PEIIUB COOTBET-
CTBYIOLIUE 33a4H.

BaxxHbIM siBiIIeTCS MOHATHE 0OpaTHOM Marpuubl. Hamo 3HaTh ycinoBue cymie-
CTBOBaHHA OOpaTHOM MATpPULBI U alrOpUTM ee noctpoeHus. Ilocie ee BbunMCIEHUS
LEJIECO00PA3HO JIeJaTh MPOBEPKY IMPABUIBHOCTH PELICHUS, BBIIOJHHUB OIEPALUIO
YMHOXXEHUST A"A=E (JI0OJDKHA TOJYYUThCS SAMHUIHAS MATPHUIIA)

[Tpu n3ydyeHuu onpeaenuTesneld Hal0 Y€TKO YCBOUTh MOHITHS MUHOpA, ajnreo-
PandeCcKOro JIONOJIHEHUs, 3HAaThb MHOTOYMCIICHHBIE CBOWCTBa onpexnenutens. s
OCBOEHHUSl TE€XHHMKH BBIUMCIICHMS OIpelNeiIuTeNell 1enecoo0pa3Ho, BbIOpaB IMpoU3-
BOJIBHBIM OINPEACIIUTEND BBILIE TPETHETO MOPSAKA, PACKPBITh €r0 Pa3IM4YHBIMU CIIO-
cobamu, IPUMEHsS Pa3IoKEHUE U M0 CTPOKaM U 1o crosnbuam. OOpaTuTe BHUMaHUE,
KaKHe CTPOKH (CTOJOLbI) MPEANOYTUTEIbHEE BEIOUPATh ISl PACKPBITHS ONpeaeIuTe-
751, YTOOBI YIPOCTUTH €ro BeruucieHue. OcodeHHo 3(hPEeKTUBHO BBHIYUCIECHUE OIpe-
JENHUTENIed C TIOMOIIBI0 3JIEMEHTAPHBIX MPeoO0pa3oBaHUM, MPUBOIAIIUMX €r0 K Tpe-
YTOJIBHOMY BH]TY.

[Ipn wW3yyeHUM peleHUH CHUCTEM JIMHEHMHBIX alre0pandyeckux ypaBHEHH
(CJIAY) oOpatuTe BHUMaHHME, MPEXKAEC BCETrO, HAa TMOHITHUE PELICHUS CUCTEMbl U
YCIIOBHSI CYIIECTBOBAHUS PEIICHUN B 3aBUCUMOCTH OT COOTHOIIEHUSI MEXy PAHIOM
MaTpUIlbl, PAHTOM PACUIMPEHHON MAaTPUIBI CUCTEMBI M YKCIOM HEU3BECTHBIX U
ypaBHeHui. OOpaTtuTe BHUMaHUE Ha yciaoBus nmpumeHeHus Gopmyn Kpamepa u me-
Toa oOpaTHOM MaTpulbl. BHMMaTenbHO pa3zbepuTe NpuUMepbl PEeLIeHUs] IPOU3BOIb-
HBIX CHUCTEM JIMHEHHBIX alreOpandecKkux ypaBHeHUN metoqoM ["aycca (BBeaeHue Oa-
3UCHBIX U CBOOOJHBIX NTEPEMEHHBIX ).

Pazgen: DiieMeHTbI BeKTOPHOM aJredpbl

[Ipu u3yueHuu maHHOW TeMbl OOpaTUTE BHUMAaHHUE Ha JIMHEWHbBIC OTEepaIluy HaJl BEK-
TOpaMH, Ha MOHSATHUS JTUHEUHON HE3aBUCUMOCTH U JINHEMHOW 3aBUCHUMOCTH BEKTOPOB,
Ha (pyHIaMeHTaIbHOE MOHSATHE 0a3uca BEKTOPHOIO MPOCTPAHCTBA (M OPTOHOPMHUPO-
BaHHOTO 0a3uca), Ha pa3JIoKEeHUEe BEKTopa 1o 6as3ucy.

3HaTh OMNpEAEICHNUEe, Fe€OMETPUUYECKUE CBOMCTBA CKAJISIPHOTO, BEKTOPHOTO M
CMEIIIAHHOTO TIPOU3BEICHHS BEKTOPOB, POPMYJIBI 111 KX BBIYMCICHUSI B BEKTOPHOU U
B KoopauHaTHOUN (opme. O0s3aTeIbHO 3HATh U YMETh MPOBEPSITH YCIOBUS OPTOTO-
HaJIbHOCTH, KOJUTMHEAPHOCTU U KOMILIAHAPHOCTH BEKTOPOB.

Pa3nes: 3jieMeHThbl MATEMATHYECKOI0 aHAJIN3Aa

[Tpu m3yuenun nuddepeHnuanibHOro ucuncieHus GyHKIUA OJHON TepeMeH-
HOI 00paTuTe BHUMaHHE HA MOHSATHE Tpeseia PYyHKIIMU B TOUYKE U METOJIbI €TO BBI-
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yuciienus. [Ipenen — oqHO U3 OCHOBHBIX MOHATHUH MAaTEMATHYECKOro aHaimsa. llpu
BBIYUCJICHUH TIPEEIOB (PYHKIIMHM HAI0, IPEXkKJE BCETO, BRISICHUTh XapaKTep Heolpe-

0 o
JIEJIEHHOCTH (—, —,0-00,00—00,1" |. UT0OBI OBIAAETH TEXHUKOM PEIICHHUS 3a1a4 Ha
0

BBIUHCJICHHUE TPEAETIOB, HAI0 3HATh JIBa 3aMeYaTeIbHBIX Mpeferna, Tabaully SKBUBa-
JICHTHBIX OCCKOHEYHO MaJIbIX, MpaBmiIo JlomuTais, pa3iudHble MPUEMBI PACKPBITHS
HEOTpEICNIEHHOCTEN B 3aBUCUMOCTH OT BHJIa (YHKIIMH U PEIIUTH JOCTATOYHO OOJIb-
10€ KOJIMYECTBO 3a]1a4.

[Ipu m3ydeHum TeM, MOCBAIMIEHHBIX MPOM3BOAHON M AuddepeHimany ¢yHk-
IIUU, HAJI0 OCMBICIUTh UX T€OMETPUUYECKHUIN CMBICI, IOHUMATh Pa3uyle MEX]y HU-
MU (nuddepeHnnan - 3To riaaBHas JUHEWHAs 4acTh npupaiieHus GyHkimu). TBepao
3HaTh (Kak Tabiuily yMHOXKeHHs) hopMyibl TuddepeHIMpoBaHUs OCHOBHBIX dJie-
MEHTapHBIX QYHKIMK U npaBuiia nuddeperiupoBanus (Bce, KOHEYHO, HO OCOOEHHO
npaBuiio qudpepeHupoBaHus CI0KHON (PYHKITUN).

OOparute BHUMaHUE TakkKe Ha ocoOeHHOCTH AuddepeHupoBaHust PyHKIUH,
3a/laHHBIX B HESIBHON (popMe, mapaMeTpUUYECKH, Ha MPUEM JIOrapu(PMUUECKOro aud-
(bepeHuupoBaHus.

CrnenyeT 4eTKO 3HaTh U YMETh MPUMEHSATH aITOPUTM HCCIeAOBaHUA (DYHKIUH
U TIOCTPOEHUsI TpauKOB: OINpPEACIICHHE TOYEK pa3pbiBa (M HMX KIACCH(PHUKALHUIO),
acuMnToT rpaduka (BepTUKAIbHOMN, HAKIIOHHON, TOPU3OHTAIBHOM), HEOOXOIUMBIE U
JOCTATOYHBIE YCIOBHSI MOHOTOHHOCTH (PYHKIIMH, CYIIECTBOBAHHS JIOKAJIBHOTO JKC-
TpeMyMa, MPOMEKYTKOB BBIITYKJIOCTH M BOTHYTOCTH (DYHKITUH M TOUYEK Ieperuoa.

Paznen: nuddepenunanbroe ucuuciaeHue PyHKIUN HECKOJIbKHUX NepeMeHHbIX

[Ipy W3ydeHWH NAHHOTO pasfenia oOpaTHTe BHHMAaHWE HA TO, YTO (YHKIIHS
JBYX MEPEMEHHBIX UMEET HarJSAHBI T€OMETPUYECKHI CMBICI — 9TO OBEPXHOCThH B
TPEXMEpPHOM IIPOCTPAHCTBE

Hano ocMBICINTh TOHSTHS YaCTHBIX MPOM3BOIHBIX M TTOJHOTO A depeHima-
Ja ¥ 0COOCHHOCTh MX BBIYMCIICHHUS, OBJIAJICTh TEXHUKOW BBHIYUCIICHUS MTPOU3BOIHBIX
OT CJIOHOW (DyHKIMH HECKONBbKHX TepeMeHHbIX. Cleqyer oOpaTuTh BHUMaHHE Ha
TO, YTO ISl PYHKIMU Z = z(X, y) CMEIIIAHHbBIC YaCTHBIC MPOM3BOIHBIE BTOPOTO HOPSI-
o’z oz
axdy  oyox
PEHIIMPOBAHUS HE UMEET 3HAUCHHSI.

JInst pyHKIMU HECKOJBKHUX MEPEMEHHBIX CKOPOCTh MU3MEHEHHs (YHKIHHA B
IPOU3BOJILHOM HAIPABICHUN XapaKTePH3YeTCsl MPOU3BOJHON MO HAMPABJICHHIO, a
HanOOJIbIAsT CKOPOCTh U3MEHEHHsT (QYHKIIMU OyJIeT B HANPABICHUH BEKTOPA TPajIv-
eHra. Crenyer oOpaTuTh B ITOM TeMe BHHMaHHE Ha HEOOXOAMMOE M JOCTATOYHOE
YCJIOBHS CYIIECTBOBAHUS 3KCTpeMyMa (DYHKIHMU HECKOJIBKUX TIEPEMEHHBIX.

Ka paBHBI MEXIy COO0Oil: (Teopema IlIBapiia), To ecTh nopsaok audde-

Pasznea: HHTETPAJIbHOC UCHUCJTICHUE

B mHTerpasbHOM UCYHCIICHUM pelIaeTcs 3aaada, oOpaTHOW TOM, KOTOpas pac-
cMaTpuBaiach B 1upepeHnaibHOM UCYUCICHHH HE0OX0IUMO HAWTH NJis JaHHOU
byakuun f(x) Takyro (QyHKIHIO, MPOU3BOHAS OT KOTOpPOW ObLTa OBl paBHA 3a/1aH-
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HOM. VHTerpupoBanne PyHKIHI — TOCTATOYHO CIOXKHBIA pa3[es] MaTeMaTUKH, OBJIa-
JE€Thb KOTOPbIM MOXHO TOJIBKO, €CJIM CTYJEHT «BO3bMET» JIOCTATOYHO OOJBILIOE KO-
JMYECTBO MHTErpajoB pasHoro tuna. Hamo TBepao 3HaTh TaOMMIy HMHTETPaOB OT
OCHOBHBIX 3JIEMEHTApHBIX (YHKIMIl, OCHOBHBIE METO/bl WHTETPUPOBaHUs (3aMEHa
IEPEMEHHOM, MMOoJABENEeHUE NOoJ 3HaK auddepeHnrana, HUHTETPUPOBAHUE IO 4Ya-
CTSIM, TPUEMBbI BBIUUCIICHHUS HHTETPAJIOB OT PallMOHANbHBIX JApoOed, OT pa3HOro
TUIIA TPUTOHOMETPUYECKUX (PYHKIINI).

Hano ocmpicinTh €IMHCTBO MOAXO0Ja K IMOCTPOCHUIO ONPENEIICHHBIX, KpaT-
HBIX, KPUBOJIMHEVHBIX, [IOBEPXHOCTHBIX MHTETPATIOB — IIOCTPOEHNUE HEKOTOPOU MHTE-
IPAJIBHOW CYMMBI H IIPEIEIbHBIN IIEPEXO.

3HaTh TE€OMETPUUECKHI CMBICT M OCHOBHYIO ()OPMYITy BBIYMCICHHS OTpEIe-
JICHHBIX HHTETpaoB — opmyny HetoTona — JleitOHuIa, reomeTpudeckue u Gpuznde-
CKHME MPUJIOKEHUS OIPEIEICHHBIX U KPAaTHBIX HMHTETPAJIOB, YMETh HAaXOIWTh ILIO-
/b MJIOCKOU (PUTYpBI, JUIMHY KPUBOM, 00BbEM H IUIOLIAAb MOBEPXHOCTH TEJ Bpa-
LICHUS.

Pazgen: o0bikHOBeHHBIE TU(PepeHINATBLHbIC YPABHEHUS

N3yuenue nuddepeHnnanbHbIX ypaBHEHUN UMEET BaKHEIIIee 3HAaUeHHE B Ma-

TEMaTU4ECKOU MOATrOTOBKE MHXeHepa. OObICHAETCA 3TO TeM, 4TO AU(depeHrab-
HbI€ YpaBHEHUS MPEACTABIAIOT OO0 MaTeMaTHUECKUE MOJIEIH CaMbIX pa3HOO0Opas-
HBIX MPOLIECCOB M SIBJICHUW, TaK KaK MX PELICHUS MO3BOJSIOT OMUCATh 3BOJIOLUIO
M3y4aeMoro IMpoLecca, XapakTep MPOUCXOIAIINX C MATEPUAIIBHOW CUCTEMOU H3Me-
HEHUI B 3aBUCUMOCTH OT MEPBOHAYAIBHOTO COCTOSIHHSI CUCTEMBI.
OTnuuurensHOe CBOMCTBO AU((depeHInaNbHbIX YPABHEHU COCTOUT B TOM, YTO MpU
UX UHTETPUPOBAHUU OOBIYHO MOJIy4aeTCs] OECUMCIIEHHOE MHOKECTBO pelneHuid. s
YpaBHEHUS MEPBOIO MOPSAIKA 3TO MHOMXECTBO OMHUCHIBAETCS OJHOM MPOU3BOJIBHOU
MOCTOSTHHOM. UTOOBI BBIICIUTH U3 OECKOHEUHOTO MHOKECTBA PELICHUM TO, KOTOPOE
ONKCHIBAET MMEHHO JaHHBIM Ipouecc, HeOOXOAUMO 3aJaTh JOMNOJHUTEIbHYIO HH-
¢dopMaruio, HalpuMep, 3HaTh HaudajlbHOE COCTOSHUE Ipolecca. Takoe IOMOJHU-
TEJIbHOE YCIIOBUE HA3bIBAETCA HAYAIbHBIM YCIOBUEM.

3amaua uHTErpUpoBaHud TU(PHEPEHITNATBHOTO YPABHEHUsI TIEPBOTO TMOPSJIKA
COBMECTHO C HayaJbHBbIM YCJIOBHEM HA3bIBACTCS HAYaJbHOW 3a/1a4yeil WM 3aJadeu
Komm.

Jst muddepeHnranbHbpIX ypaBHEHUH TIEPBOTO MOPSAKA CIEIyeT pa3inyaTh
oO111ee, yacTHOE U 0c000€ pelIeHus, a TAKKe OOIIUA, YACTHBINA U OCOOBIN MHTETPaJIb.

IIpu uHTErpUpOBAHUN YPAaBHEHUH IIEPBOTO NOPSAKA HAIO MPEXKIE BCErO OIpe-
JENUTh TUI YPaBHEHHUS, a 3aT€M YK€ MPUMEHUTh TOT WM WHON METOJ PEIICHMS.
Hano 006s13aTensHO OCBOUTH NMPOLEAYPY NPUBEIACHUSI YPABHEHUSI NIEPBOTO MOPSAIKA K
YPaBHEHUIO C pa3/IeJICHHbIMH MEPEMEHHBIMHM, TaK KaK MMEHHO TaKUE YpPaBHEHMS
MOKHO HEMOCPEICTBEHHO UHTETPUPOBATb.

st mudpdepeHInanbHBIX YPaBHEHHUN N — TO TIOps/iKa 00s3aTeIbHO 3HATH TO-
ctaHoBKkHM 3a1aun Koru, kpaeBoil 3a7aun, 3a1a4u Ha COOCTBEHHBIC 3HAUCHUS.

B Teme, mocBsiiieHHOW TUHEHHBIM TU(PEpeHIHAIBHBIM yPaBHEHUSIM N — TO
NOpsJIKa, HAJI0 3HaTh TEOPEMBI O CTPYKTYpE OOILIEro perieHus OJHOPOJHBIX U HEOJI-
HOPOJHBIX YPaBHEHUH, TaK KaK OHU YKa3bIBAIOT MyTh MOCTPOEHUS OOIIETO PEIICHMS.
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OOpaTuTh BHUMaHUE Ha TO, YTO PEIlICHUE JTUHEHHBIX OJHOPOAHBIX AU]PepeHInaib-
HBIX YPaBHEHUH N — IO MOPsJIKA C MOCTOSHHBIMU KO3 puIueHTaMu HEe TpeOyeT UH-
TErpUPOBAHMUSA, a CBOJUTCS K YUCTO ajireOpandeckoi npobjaemMe HaX0XIeHUsI KOpHE
COOTBETCTBYIOILIEIO XapaKTEPUCTUUECKOro ypaBHeHMs. Hano 3HaTh BHJ YacTHBIX
pELIEHUH JIMHEHHBIX OAHOPOIHBIX U (EepeHIIMATBHBIX YPaBHEHUM N — ro mopsaka
C TIOCTOSIHHBIMU KOA((UIIMEHTAMH B 3aBUCUMOCTH OT BH/Ia KOPHEH XapaKTepucTUIe-
CKOTO YpaBHEHHUS.

Hamo 4eTko ysACHUTH aITOPUTM ITOCTPOECHUS YAaCTHBIX PELICHUN JINHEMHBIX HE-
OJTHOPOAHBIX Nu(PepeHITnaNIbHBIX YpaBHEHHH METOI0M To100pa (METOA0OM HEOIpe-
JENIEHHBIX KO3(pPUIMEHTOB), 0OpaTUB BHHUMAaHME HAa TO, YTO B 3TOM CIy4yae BH]
YACTHBIX PELICHUI HEOJAHOPOIHOTO YPABHEHHUS COOTBETCTBYET MO CTPYKTYpE 3aJaH-
HOM IIPaBOM YacCTH.

Pa3zesi: Teopusi BeposiTHOCTEIH

Jlns ycmemrHoro OBIaJCHUS MaTepualioM JaHHOTO paszjeia HeoOX0IuMo,
MPEXIE BCErO0, YETKO YCBOUTH OCHOBHBIC TMOHSITHS TEOPHUH BEPOSATHOCTEM, OUYCHB
IITUPOKO UCMOJIb3yEMbIC B PA3JIMUHBIX MPUIIOKEHHUAX: TMTOHATHE CIIYYaHOTO COOBITHS
1 €r0 BEPOATHOCTH, CYMMBI U MPOU3BEICHHUS COOBITHH, TTOHATHS CIy4YaliHOW BEIUYH-
HBI U 3aKOHaA €€ paclpeneciiCHUsI, MaTEeMaTUYECKOT0 OXHUIAAHUS U JUCIIEPCUU CIIY-
YaMHOW BEJIWYMHBI.

Hano moHsATh, 4TO BEPOSATHOCTh — 3TO YKMCJIOBAS MEPaA CTEIECHU BO3MOYKHOCTHU
MOSIBJICHUS CITy4alHOTO COOBITHA. 3HATh KJIACCUYECKOE, CTATUCTUYECKOE U TE€OMET-
pHUYECKOE ONPEAEIIEHUS] BEPOSITHOCTH, CBSI3b U Pa3Inuue Mex1y HUMu. HecmoTps Ha
BHEIIIHIOIO MPOCTOTY KJIACCUYECKOU (POPMYJIIbI OTIPEACIICHUS] BEPOSATHOCTU CIIy4alHO-
ro coObITus A: P(A)=m/n, HEMOCPEACTBEHHBIN MOJICUET YKCIia N BCEBO3ZMOXKHBIX HC-

XOJIOB MCTBITAHUA U M - 4yucia OJaronmpusTHBIX MCXOJOB TPeOyeT MPUMEHEHHS
dbopmyn komOuHATOpUKU. [IpH 3TOM B KaK/10M KOHKPETHOU 3aja4ye HaJ0 MpOoaHaJH-
3UPOBaTh, KAKOW TUII COEAUHEHUN BO3ZHUKAET, KOT/IAa U3 HEKOTOPOTO MHOKECTBA 3Je-
MEHTOB H3BJICKACTCSl JPYroe MOJMHOKECTBO (3TO MOTYT OBITH pa3MeIleHUs, Tepe-
CTAaHOBKHM WJIU coueTanus). [Ipu BIUMCICHUN BEPOITHOCTEN CIOKHBIX COOBITUI HAIO0
YMETh MPEICTAaBUTh UX B BUJE CYMMBbI WM MPOU3BEACHUA (UM CYMMBbI IPOU3BEE-
HUM) TIPOCTHIX COOBITUN U MPUMEHUTH COOTBETCTBYIOIIUE OCHOBHBIE TEOPEMBI TE€O-
pUH BEPOATHOCTEN.

Hano 4deTtko pa3nuyaTh TUIBI CIy4alHbBIX BEJIMYUH — JUCKPETHBIE U HEIpeE-
PBIBHBIE U 3HAaTh OCHOBHBIC 3aKOHBI MX pacrpesencHus (OuHomuanbHbii, [lyaccona,
TUIEPreoMEeTPUUECKHl, 0COOEHHO, HOPMAJIbHBIN 3aKOH pacipeieieHus).

Jlns onmucaHusi 3aKOHOB PacHpeAesiCHUs] HEMPEPBIBHBIX CIYyYAaHBIX BEJIMYUH
MPUMEHSIOT UHTETPATbHYI0 (QYHKIMIO PpaclpeiesieHus] BEPOSTHOCTEH CIIydaitHON
BEJIMYMHBI F(X)U IJIOTHOCTH BepositHocTen f(x). Hago ycBouThs onpenenenus, Be-
POSITHOCTHBIN CMBICII ¥ CBOMCTBA ATHX (DYHKITHH, CBSI3b MEXKIy HUMHU U PAaCUETHHIC
(hOpPMYIIBI 711 X ONPEIEIICHUS.

Hano 3Hath onpeneneHue, pacueTHble (OPMYIIbl U BEPOSITHOCTHBINA CMBICI OC-
HOBHBIX YMCJIOBBIX XAPAKTEPUCTUK CIIYyYAHON BEJIMYMHBI — MATEMATHUYECKOTO OXKH-
naHusl (CpeHero 3HAYeHHUs) U JAUCHepCcUr (XapaKTepUCTUKH pa3dpoca BO3MOKHBIX
3HAYCHUS CIyYalHOW BETMYMHBI OTHOCUTEIIBHO CPETHETO 3HAYCHUS).
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[Ipyn m3yyeHnn MareMaTUYECKOW CTAaTUCTUKHA HAJIO0 MOHSThH, YTO OHA TECHEM-
UM 00pa3oM CBsA3aHA C TEOpUEH BEPOSTHOCTEH, U OOJIBLIMHCTBO €€ BBIBOJIOB 0a3H-
pyeTcs Ha PEJENbHBIX TEOPEMAX TEOPUU BEPOSITHOCTEH.

Bce xapakTepHUCTHKH, U3y4aeMble B Kypce MaTeMaTHYECKOW CTATHCTHKH, SIB-
JIAIOTCSI CTATUCTUYECKUMHU AHAJIOTAMHM COOTBETCTBYIOIIMX XapaKTEPUCTHK, paccMar-
pUBAaEMBIX B TEOPUH BEPOSTHOCTEW, MOJYYEHHBIMU Ha OCHOBE OIPAHMYEHHOIO YnCia
ONBITHBIX JaHHBIX. Cleq0BaTeNbHO, €CIIH, HAIIPUMEDP, MATEMATUYECKOE 0KUJIAHUE U
JUCIIEPCUsl CIIyYalHOW BEJIWYMHBI, U3y4aeMbIE B TEOPUHU BEPOSITHOCTEM, SIBIISIIOTCS
XapaKTepHBIMU HECITyYallHbIMU YHMCIAMH, TO UX CTAaTHCTUYECKUE aHAJOTH — BbIOO-
pouHasi cpefHsia U BRIOOpOUHAas (MM UCIpaBIICHHAs!) AUCIIEPCHUS SIBISIOTCS Cydaii-
HBIMHU BEJIMYMHAMH, 3aBUCSIIUMU OT 00bEMa U TUIA BHIOOPKU M Pa3IMUYHBIMH AJIs
pa3HbIX BBIOOPOK.

Hano o0sA3aTenbHO 3HATh U YMETh BBIUUCIATH TOYEUHBIE OEHKH HEM3BECTHBIX
apaMeTpoOB pacHpeIeieHUs CIy4yailHOW BEJTUYMHBI - BBIOOPOUHYIO CPEIHIOI0 U BbI-
O00pouHYyIO (WJIM UCHPABICHHYIO) AUCIIEPCHIO, TaK KaK J00as craTUCTHYecKas oOpa-
00TKa CBOAUTCS, IPEXKE BCETO, K HAXOXKICHUIO UMEHHO 3THUX XapaKTEPUCTUK.

Crnenyer oOpaTuTh BHUMaHUE HA TO, YTO 3TH OLIEHKH SIBJISIFOTCS NMPUOIMKEH-
HBIMHM, OCOOEHHO JUIs BBIOOPOK Maloro o0bema, U A CYXKACHHUS O TOYHOCTU U
HAJEKHOCTH ITHX OLICHOK HAJI0 yMETh NPHUMEHSITh MHTEPBAJIBHBIE OLEHKH U 3HATh
METOJUKY IIOCTPOEHUS TOBEPUTEIBHBIX HHTEPBAJIOB.

OTMeTHM B 3aKJIIOYEHHE, YTO YCIIEIIHOE W3Y4YEHHE IUCHUIUIMHBL «Bpiciias
MaTeMaTHKay, NpUoOpEeTeHnEe HEOOXOIMMBIX KOMIIETEHIIMIA, YMEHHUI U HaBBIKOB Blla-
J€HUSI MaTEMaTUYECKUM anmnaparoM TpeOyeT OT CTYJIEHTOB OONbIION CaMOCTOSATENb-
HOI paboTbl. OOpaThTe BHUMAaHHUE, YTO KOJIMYECTBO YaCOB, OTBOJUMBIX Ha CAMOCTO-
ATENIbHYI0 pab0OTy B COOTBETCTBUU C YUEOHBIM IUIAHOM, OOJIbIIIE YKCIA YACOB, OTBO-
JUMBIX Ha BCE BUJIbI Ay JUTOPHBIX 3aHATUH.

10. Meroauveckue peKOMEHIANH VISl MPENoIaBaTe sl

[Ipexne Bcero, cieayer oOpaTUTh BHUMaHUE CTYJEHTOB Ha TO, YTO MpaKTUYe-
CKM BECh M3y4aeMbli UMHU MaTepuai He TpeOyeT Kakoh-1ubo creruaibHOu (J01mos-
HUTEJILHOW) TOJTOTOBKU M BIIOJHE MOXET OBbITh YCHEUIHO WU3YYEH, €CIU CTYJCHTHI
OyIyT mocemarh 3aHsATHS, CBOEBPEMEHHO BBITIOJHATH JJOMAIIIHUAE 3aJaHUS U TI0JIb30-
BaThCs (MIPU HEOOXOJUMOCTH) CHUCTEMOM MIAHOBBIX KOHCYJIbTAIMI B TEUCHUE KaXK-
Joro ceMectpa. Bomenmve B Kypc MaTEMaTUKKU Pa3ieiibl SIBISIOTCS KIIACCUYECKUMU,
B TO € BPEMsI OHU MPAKTUYECKH OPUEHTUPOBAHBI, TAK KaK UMEIOT IIIMPOKOE pacIpo-
CTpaHEHUE IJIA PEIICHUsS Pa3HOro poja 3aJad BHYTPU CaMOM MAaTE€MaTHKU U TPHU-
KJIQJAHBIX 3a/1a4. IX 0CBOEHUE MOMOXKET CTYJIEHTAM JIOTUYECKH BEPHO, apTyMEHTHUPO-
BAaHO U SICHO CTPOUTH YCTHYIO U MUCBbMEHHYIO pP€Ub, YCIEIIHO MPUMEHSITH HAKOTJICH-
HbIE 3HAHUA B MPOGECCUOHATBHON JEATETHHOCTH.

Heobxoanmo ¢ camoro Havana 3aHATHN PEKOMEHIOBATh CTYJCHTaM OCHOBHYIO
Y JIONIOJIHUTEJBHYIO JINTEPATYPY, @ B KOHIIE CEMECTpa JaTh CHMCOK BOIPOCOB IS
MOJATOTOBKH K 3K3aMEHY.

Ha mepBoM 3aHATUM 1O AWCIUIUIMHE 0053aTE€bHO NMPOUH(DOPMUPOBATH CTY-
JICHTOB O BUJE W (popMe MPOMEKYTOUHOM aTTECTAIMU MO JUCIUIUIMHE, CPOKax &e
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IIPOBE/ICHMSI, YCIOBHAX JIOMYCKA K MPOMEXYTOYHOM aTTeCTallUH, IPUMEHSIEMbIX BU-
Jax IPOMEXYTOUYHOTO KOHTPOJIS.

CooOpaykeHus: 1 peKOMEHJAINK, NMPUBEACHHBIE B I. 9 paboyeil mporpammbl
IUI CTY€HTOB, JOJDKHBI OBITH YETKO CPOPMYJIUPOBAHBI M U3JI0KEHBl UIMEHHO IIpe-
[I0JJaBaTEJIEM Ha JIEKIUAX, IPAKTUUECKUX 3aHATUSAX U KOHCYJIbTAIUIX.

W3noxxeHue TeopeTnyeckoro MaTepuasia JOJKHO COMPOBOKAATHCS WILIOCTPA-
TUBHBIMH NPUMEPAMH, TIIATEIBHO OTOOPAaHHBIMH IPEINOJAaBATEIEM TAK, YTOOBI TEX-
HUYECKHUE TPYAHOCTH U BBIKJIAJKH IPHU PEIICHUH 33a4l HE OTBJEKAJIN OT IJIaBHOTO:
OCMBICJIEHUS HJIEU U CYTH MIPUMEHSAEMBIX MeTOA0B. CiielyeT Bceraa yKa3blBaTh IpH-
Mepbl MPAKTUIECKOTO MPUMEHEHHUSI pACCMOTPEHHBIX Ha 3aHATHIX ypaBHEHHUH U Qop-
MYIL.

[IpakTrueckue 3aHATHS JOJDKHBI ObITh OPraHW30BaHbl MPEMOAABATEIEM TaKUM
o0pa3oM, 4TOOBI OCTABAJIIOCh BPEMSI HAa MEPUOJUYECKOE BBINOJHEHUE CTYJIECHTaMU
HEOOJIBbIION CaMOCTOSTENbHOW PaboThl B ayIUTOPUU JJIsi IPOBEPKU YCBOEHUS U3JIO-
KEHHOT'0 MaTepHaa.

[IpenonaBarenp, BEAyLIMl MPAKTHYECKUE 3aHIATHS, JOJDKEH COTJIACOBBIBATH
y4eOHO — TEMaTU4ECKH TUIaH 3aHATHH C JIEKTOPOM, MCIIOJIb30BaTh €IUHYIO CUCTEMY
0003HaYECHUH.

[TpenogaBatento cieayeT NOOMBATHCA CUCTEMAaTUUYECKOW HENPEPHIBHONM pabo-
Thl CTYJE€HTOB B TEUEHUE CEMECTPa, HEOOXOAMMO BBISBISATH CUIBHBIX CTYACHTOB U
MPUBJIEKATh UX K HAy4HOW padoTe, K YYaCTHIO B Pa3HOIO PoOjJa OJIMMIIMA/IAX U KOH-
Kypcax.

CTyAeHT JOJHKEeH OLIyIIaTh 3aMHTEPECOBAHHOCTh MPENOJABaTeNsl B JTOCTUXKE-
HUM KOHEYHOro pe3yibTaTa: B MPUOOPETEHHH OOYYalOIMMHUCA IMPOYHBIX 3HAHWM,
YMEHUH U BJaJICHHs HAKOIJIEHHON MH(OopManuen s penenus 3a1ad B npodeccuo-
HaJIbHOU J€ATEIIBHOCTH.
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Ilpunooscenue 1

CTpyKTypa U cojep:KaHHe TUCHUIINHBI « BhIcIas MaTeMaTuKa»
1o HanpasjaeHuto noaArotoBku 21.05.04 «I'opHoe xes10»

Crnennanu3anus

«IllaxTHOE H MOA3eMHO€ CTPOUTEILCTBO» (Clennaimcr)
3aouHas popma oOydeHuUs

Buabi yueOHoli padorsl,

< . DopmMbI
e = g{ BKJII0OYas CAMOCTOATENLHYIO Buabl camocTosiTe/ibHON padoThI ATTe-
Pasnea § % 2 padoTy CTYIeHTOB, Crynenros cTamHu
5 = U TPY/10eMKOCTh B Yacax
n/n © | Fd CP | KC
J | II/C | Jla6 C P K.P. | K.II. | PT'P | Pegepar | K/p | 9 | 3
IlepBblii cemecTp
Beenenne. Pazgen 1. DieMeHTHI JInHel-
HOM a/Iredpsl .
Martpuubl 1 onpeaenutenu. Onepanun Haj
11 | Marpuuamu. TpaHcnioHMpoBaHHAs MaTpu- 1 1 2 2 7
na. OnpenenuTeny, X CBOMCTBA U BBIYHUC- +
JICHUS.
Buvioaua 3adanuii PI'P Ne 1 no auneinou
U_6eKmopHou_anzeope.
OOparHast MaTpuIla U AITOPUTM €€ BBIUUC-
nenus. Panr matpuusl. IlpuBenenue mat-
1o |PHUB K JIMaroHambHOMY HIM Tpamemwe- | 4 2 2 2 7
BUIHOMY BHly. MaTpuuHas ¢opma 3anucu
CUCTEMBbl  JMHEHHBIX  anredpanvyecKux
YPaBHEHHUHU.
Pemrenne cucreM IMHEHHBIX YpaBHEHHU
1.3 | meronom Kpamepa, merogom obOpatHo#t | 1 3 2 2 7

Marpuilpl, merogom [laycca. Teopema




Kponekepa — Kanemn.

1.4

Pemienue nmpou3BoNIbHBIX CUCTEM JIMHEH-
HBIX ypaBHeHUM meToaoM ["aycca. OaHo-
POJIIHBIE CUCTEMBI JIMHEWHBIX anreopande-
CKMX YpaBHCHUU

1.5

Pasnen 2. DiieMeHTHI BeKTOPHOI ajred-
pbl. JIuHeiiHbie onepauy HaJl BEKTOPaMU,
UX CBoWCTBA. JIMHEHAs 3aBUCUMOCTD U
HE3aBHCUMOCTh BEKTOpOB. basuc cucremsl
BEKTOpOB. PasnoskeHue BeKkTOpa mo 6a3u-
cy.

CkaisipHOE, BEKTOPHOE ¥ CMEIIAHHOE TIPO-
W3BEJICHUS BEKTOPOB, UX CBOMCTBA.

1.6

CkansipHoe, BEKTOPHOE U CMEIIaHHOE TPO-
W3BEJICHHS BEKTOPOB, X CBOMCTBA.
CamocrosiTesibHasa padora Nel Ha cemu-
Hape

1.7

Pa3zjnen 4. DiaemMeHTHI MAaTEMATHYECKOTO
aHaIM3a

YucnoBast mocienoBarenbHOCTh. [Ipenen
YUCJIOBOM MOCIEAOBATEIIbBHOCTU M €ro
cBoiictBa. ®Dynkuumsa. Ilpenen ¢yHkuM.
OcHOBHBIE TEOPEMBI O Mpeaenax GyHKIIHH.
[lepBbIil 1 BTOpPOW 3aMedaTelbHBIE IIpEae-
ne1. CpaBHeHHE OECKOHEYHO MalbIX U Oec-
KOHEYHO OOJIBIINX BEIMYHWH. DKBHBAJICHT-
Hble OECKOHEUHO Majible BEJTMYHUHEI.
Bbiiaua 3anganuii PI'P Ne 2 no marema-
THYECKOMY aHAJH3Y.

1.8

CpaBHeHME OECKOHEUHO MalbIX M OecKo-
HEYHO OOJNBIINX BETUYHH. DKBUBAJICHTHBIC
OECKOHEYHO MaJible BeTU4YHHbI. PackpbiTre
HEONPEIeIEHHOCTEN pa3IMUHOrO TUIIA
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1.9

HemnpepsiBHOCTh GYHKIIMI B TOYKE U Ha
npoMexyTke, Touku paspbiBa (DYHKIHH,
ux kiaccuduxanus. ACUMNOTOTHI rpaduxa
¢byHKIMK, WX KiIaccU(UKAIUA, YCIOBHUS
CYIIECTBOBAHMSI, METOJIbl HAXOKICHUSI.

1.10

[MpousBonnas ¢yakuu. ['eomerpudeckuit
U MEXaHUYECKUH CMBICI IPOU3BOAHOM.
[IpaBuna nuddepennupoBanus u Gopmy-
Jbl BBIYMCIECHUS NPOU3BOAHBIX. Tabiuna
MIPOU3BOJHBIX OCHOBHBIX JIJIEMEHTAPHBIX

byHKIHi.

10

1.11

HuddepennupoBanne 00OpaTHBIX (YHK-
nuid, QyHKIMH, 33JaHHBIX HESIBHO, Mapa-
METpUYECKH, Jorapudmuueckoe maudde-
PEHIIMPOBaHHE

11

1.12

Huddepennman. [IponsBoansie u audde-
PEHIMAIBl BBICHIMX MOPSAAKOB. [Ipubiu-
YKCHHBIC BBIUYUCIICHHUS C TTOMONIBI0 audde-
PEHINAJIOB.

CamocrosiTesibHasa padora Ne2 Ha ceMuU-
Hape

12

1.13

PackpeiTHe HeompeneneHHOCTEW pa3nny-
Horo tumna. IIpasuno Jlonurans. @opmyna
Telnopa. Pa3iioxkeHHns OCHOBHBIX AJIEMEH-
TapHbIX (yHKUMH 1o (opmyine Makiope-
Ha. [IpubnuxeHHbIE BBIYMCIEHUS C MOMO-
b0 Gopmynel Teitnopa.

13

1.14

OcHoBHbIE TeOpeMbl UG HepeHINaTLHOTO
UCcYUCIEeHUsl. MOHOTOHHOCTh  (DYHKIIHH,
sKCTpeMyMbl HeoOxomumble W TOCTATOY-
HBIE YCJIOBUS MOHOTOHHOCTH, JIOKQJILHOTO
skcTpemyma. MccnenoBaHue BBITYKIOCTH
rpapuka ¢pyHkuuu. Touku meperuba rpa-

¢uka QyHKUIMM.

14
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1.15

OO6mas cxema uccineAoBaHUS (QYHKUIUU U
nocrpoenus ee rpaduka. CroiicTBa QyHK-
UM, HEIPEPHIBHBIX HA  OTpe3sKe.
HauGonpiiee u HauMeHbIEe 3HAYCHUS
(yHKIIMM Ha OTpE3Ke.

CamocrosiTesibHas padora Ne3 Ha cemu-
Hape

15

1.16

Paznen 5. @yHknusi HeCKOJIbKHX Iepe-
MeHHbIX. [Ipenen u HenpepsiBHOCTB. Oc-
HOBHBIE CBOICTBA HETMPEPHIBHBIX (DYHKITHIA.
Yactasie npousBoanbie. [lomubrii nudde-
pernuan. IlponsBomHbIe CIOKHOU (HYHK-
MU HECKOJIBKUX IEPEMEHHBIX

Bouiaua 3aganuii PI'P Ne 3 mo ¢yuknu-
SIM HECKOJIbKHMX IlepeMEeHHbIX

16

1.17

YactHble MpOU3BOAHBIE U AU(PEPCHIINATIBI
BhICIIUX NOpsiAKOB. Teopema [IBapiia.
[IpousBognas no HampaBieHuto. ['panu-
€HT.

17

1.18

®opmyna Teimopa.

DOkcTpeMyM (YHKIIMM HECKOJBKUX Tepe-
MCHHBIX. H€O6XOI[I/IMBI€ U JO0CTAaTOYHBIC
YCIIOBUS DKCTPEMyMa.

CamocrosiTesibHasa padora Ne4 Ha cemMu-
Hape

18

(Dopma ammecmauuu

19-
21

Bcero yacos no fucuMiiinue
B IIEPBOM ceMecTpe

36

36

126

PI'P

cam.
pao.

Bropoii cemecTp

2.1 | Pa3nen 6. UHTEerpasibHOe HCUHCIEHHE

2
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[TepBooOpasnas. HeompeneneHHblii HHTE-
rpai u ero cBoicTBa. Tabiuia UHTErpaioB
OT OCHOBHBIX 3JIEMEHTAPHBIX (YHKIUH.
Metoa HemocpeACTBEHHOTO HHTETpUpOBa-
HUSL.

Boiiaua 3aganuii PI'P Ne 4 no wHTe-
IPAJbLHOMY HCYHUCJICHHIQ

2.2

WHTerpupoBaHie ¢ MOMOIIBIO 3aMEHBI I1e-
PEMEHHOM, MOJBEICHHEM IO/ 3HaK Iud-
¢depeHunana. Meroa HHTErpUpPOBAHMS IO
4acTsIM

2.3

WuTerpupoBanue paludOHAIBHBIX Jpooeit
UHTEIPUPOBAHUE HEKOTOPBIX BHUAOB Hppa-
LIAOHAIBHBIX W  TPUTOHOMETPUYECKHUX

byHKIHIA.

2.4

3anauy, IpUBOJAIIME K MOHSTHUIO OIpene-
JICHHOT'O MHTErpaya. YCIOBUS HUHTETPUPY-
emoctd. CBOWCTBA ONPENEICHHOTO HHTE-
rpana. CymiecTBoBaHHe NepBOOOpa3HON
HenpepbslBHOM (QyHkuuu. Popmyna Hero-
ToHa-JleltOHMIIa. 3aMeHa MepeMeHHOW u
WHTEIrPUPOBAHUE TI0 YaCTSIM B OIPENEIICH-
HOM MHTETpaje

2.5

[TpunokeHus ONpeneNeHHOT0 UHTEerpaia B
reOMETpUM U MEXaHMKe (BBIYMCICHUE
wionaiend IUIOCKUX (Uryp, JUIMHBI KpH-
BOH, 00BEMOB.

2.6

HecoOcTBeHHBIE UWHTErpajibl MEPBOrO U
BTOPOTO pO/ia, UX CBOMCTBA.
CamocrositesibHasi padora Ne 4 Ha ce-
MHUHape

2.7

Pazaen 7. O6bikHOBeHHbIE AU depeHInab-
Hble ypaBHeHH. OCHOBHBIE OHATHS OOBIKHO-
BEHHBIX U depeHMaIbHBIX YpaBHEHHH (J1.Y.)
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nepsoro nopsaka. 3agada Komm, Teopema cy-
IIECTBOBAHUS M €MHCTBEHHOCTH €€ PEIICHHS
[MTonsTHs 00MIEr0 M YaCTHOTO pelIeH i, 001I1e-
ro ¥ YacTHOT'O MHTETpaJioB. | eoMeTpuueckuii
CMBICT 00IIIero uHTerpaiga A.y 1-ro mopsgka
Boinaua 3aganus PI'P NeS no quddre-

PEHIHNAJbHBIM YPABHCHUAM

2.8

Pemienue 11.y. mepBoro nopsijika c pasje-
JICHHBIMU U pa3AeAIOIINMUCS [IEPEMEH-
HBIMUA. OTHOPOZHBIE A.y. W MPUBOJALINECT K
HUM. JIMHEWHbBIE [1.y. IEPBOrO MOPSAKA U ypaB-
HeHus beprynnu

2.9

JuddepeHnmansabie ypaBHEHUS BBICIIIUX
nopsiaikoB. OcHoBHBIE nOHATHS. [locTaHOB-
ka 3anaun Komm, kpaeBoii 3anauun. Mure-
TPUPOBAHNE YPABHEHUN METOAOM ITOHUKE-
HUS IOPSIAKA

2.10

JluHeliHble OJJTHOPOAHBIE J.y. N —TO MOPs -
ka. Teopema o cTpykType 00LIero permeHus
JMHENHBIX OAHOPOJHBIX J.y. N —TO MOpsA-
ka. [locTpoeHune GpyHnameHTaIbHON cUCTe-
MBI PEIIEHUN AJI YPAaBHEHUH C IIOCTOSH-
HbIMU KO3 unineHTamMu. XapakTepucTu-
4eCKO€ ypaBHEHHE. By 4acTHBIX pelieHui
OJIHOPOJHOT'O YPaBHEHUS B 3aBUCUMOCTH
OT BHJIa KOPHEN XapaKTEPUCTUYECKOTO
ypaBHEHHUS

10

211

JIuHeHple HEOMHOPOAHBIE A.y. N-rO MO-
psanka. Teopema O CTpyKType 00IIero pe-
menus. Metoq moadopa 4acTHOTO periie-
HUS [T Pa3IMYHBIX CIEIUAIbHBIX BUIOB
IpaBol 4acthu. Merox Bapuauuu IPOU3-
BOJIbHBIX TIOCTOSIHHBIX [UJII  yYpaBHEHUH
BTOPOTO MOPsJIKA

11

2.12

CucreMbl  OOBIKHOBEHHBIX  Jupdepen-

12
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HUAIBHBIX ypaBHEHH. OCHOBHBIC TOHS-
TUs. PemieHne HOPMANBHBIX CHCTEM JIH-
HeWHBIX auddepeHIuanbHbIX YpaBHECHUI
METO/IOM HCKIIFOUCHHUSI.

CamocrositesibHasi pabora Ne 5 Ha ce-
MHHape

2.13

Pa3znen 8. Teopusi BeposiTHOCTEH
Brenenue. OcHOBHBIE OHATHS TEOPUU Be-
positHOCcTel. CirydaitHble COOBITHS, UX TH-
nbel. Knaccudeckoe U CTaTUCTHYECKOS
OmnpeeieHUs BEPOSITHOCTH, UX CBOMCTBA.
HemnocpenctBenHsblil moicyeT BEPOATHOCTH
Ha OCHOBE KJIaCCUYECKOTO ONpEACIICHUS.
Bobigaua 3aganusa PI'P Ne 6 mo Teopuu
BEPOSITHOCTEH

13

2.14

Anrebpa coObITHI. 3aBHCHMBIC W HE3aBH-
CHUMBIC COOBITHS. YCJIOBHAsi BEPOSITHOCTb.
OcCHOBHBIE TEOpEMbl TEOPHUH BEPOATHO-
CTEH.

14

2.15

dopmyiia MOJHOW BEPOSITHOCTU. DOPMYJIBI
beiieca, bepHynnu, nokanpbHas W HUHTE-
rpajibHas Teopemsl Jlamaca.

15

2.16

CrnyualiHple BETMYMHBI, UX TUIIBI, TOHATHE
3aKOHA pacHpeseleHnsl CIy4aiiHON Bemu-
yrHbl. OCHOBHBIE 3aKOHBI PACIPEIECICHHUS
JUCKPETHOMN CIy4yailHON BENWYMHBI (THIEp-
reoMeTpuYecKuii, OMHOMHANbHBINA, pac-
npexaenenue [lyaccona).

16

2.17

HenpepeiBHas ciydaiinas BenuuyuHa. HH-
TerpaibHas ~ (QYHKIUS  pacrpeaeacHus.
[InotHOCTE BeposiTHOCTEW. Maremaruue-
CKO€ OKHJAHWE W JUCIEPCHUS CIy4alHBIX
BEIIMYUH, MX BEPOSITHOCTHBIA CMBICI U
CBOMCTBA.

17
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OcHOBHBIE 3aKOHBI paclpezesieHus] Hempe-
PBIBHBIX CIyYalHBIX BEJIUYUH (paBHOMED-
HBI, HOPMaJIbHBIN).

2.18 | IlpenenbHbIE TEOPEMBI TEOPUU BEPOSITHO- 18 2 6
CTeH.
CamocrosiTeibHasi padora Ne 6 Ha ce-
MHHape
19-
®opma aTTecTAllMU 21
Bcero yacos no AMcCHUILVINHE 3 3
Anelt 18 | 36 108 cam.
BO BTOPOM ceMecTpe. PI'P
pao.
Bcero yacoB no AMCHUILINHE B IEPBOM H 6
6
BTOPOM ceMecTpax 54 72 234 cam
PT'P pa6
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[Tpunoxxenue 2

MHWHHUCTEPCTBO HAYKU U BBICHIEI'O OBPA3OBAHIS
POCCHICKOW ®EJEPALIUN
®EJEPAJIBHOE I'OCYJIAPCTBEHHOE BIOIKETHOE
OBPA3OBATEJILHOE YUPEXXJIEHUE BBICIIEI'O OFPA3OBAHNS
«MOCKOBCKHWM NOJUTEXHUYECKHUII YHUBEPCUTET»

(MOCKOBCKMH ITOJIUTEX)

Hamnpasnenue noarotroBku
21.05.04 «I'opHoe 1ej10»

Croenuanusanus
«llaxTHOE U MOI3eMHO€E CTPOUTEIHCTBOY

®dopma oOydeHUsI: 3a04HAsS

Kad)ezma «MartemaTuka»

®OH/I OLIEHOYHBIX CPEJICTB
MO JUCHMUILIAHE

Boicimasg MmareMaTuka

Cocrag: 1. [lactiopt (hoHa OLIEHOYHBIX CPEACTB
2. OnucaHue OLlEHOYHBIX CPE/ICTB:
- DK3aMeHaAIMOHHBIEC OHMIIEThI
- KommnekTsl 3a1anuii A1t KOHTPOJIBHBIX paboT
- KoMmuiekT Bompocos
- KoMIutekT 3ajanuii 1u1st BEITOJTHEHUS
pacdyeTHoO-TpauIecKux paboT

CocraBuTeb:
no1l., k.¢.-m.H. Koran E.A.

Mockaa, 2020 rox
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Tabnuya 1
NOKA3ATENNb YPOBHA COOPMUPOBAHHOCTU KOMMNETEHLUA

«BpIciass MaTeMaTHKA»

®I'OC BO 21.05.04 «I'opHoe ges1o»
Cnennamm3zanus «lllaxTHOE U TOA3EMHOE CTPOUTEILCTBOY

B mpotiecce ocBoeHUs TaHHOM THUCHUIUIMHBI CTYACHT (POPMUPYET U IEMOHCTPUPYET CIEAYIOLIUE
o0menpodeccuoHAIbHbIE KOMIETEHIIUH:

KOMIIETEHIIUH IlepeyeHb KOMIIOHEHTOB TexHoJorust dopma Crenenn ypoBHeil 0CBOEHUS KOM-
HHIAEKC | ®POPMYJINUPOBKA (popmupoBaHMs | OLIEHOYHOIO | METEHLU
KOMIIEeTeHI i cpeacrBa**
OIIK-2 CMOCOOHOCTBIO MPH- | 3HATH: aexuus, camocto- | YO ba3oBblii ypoBeHb
MEHSATh COOTBET- e OCHOBOIIOJIATAIOLIME TEOPETHU- | ATeNbHasd padora, | KP -BJIaJiceT HaBbIKAMU PabOTHI C OCHOB-
CTBYIOLIMI QU3HKO- YeCKHE IOJIOXKEHHUS,, METOJbI, | CEMUHapckue 3a- | PI'P HBIMU MOHSTUSMHA U METOJIAMU B pPaM-
MaTeMaTUYECKHIA arl- OpeaAyCMOTPpEHHBIC Hporpam- | HATHA T Kax JUCLUIIIINHBI;
rmapat, METOIbl aHa- MO IMCIUILIMHBEL, B 00bEME, 3 - 0CO3HAET HEOOXOAUMOCTh I1OBBIIIIC-
JIA3a 1 MOACINPOBa- JOCTAaTOYHOM JUIA pPEUICHUS Ob HUS KBaTU(UKALUU U CAMOCTOSATENb-
HHUSI, TEOPETUYECKOTO poeCCHOHANIBHBIX 337124 HO OBJIQJICBATh 3HAHUSMHU B 00JIACTH
1 SKCIICPUMCHTAJIb- YMETh. npodeCCHOHAIBHON JeATEIbHOCTH
HOr'0 UCCICAOBaHUA ® IPUMEHATh  MAaTEeMAaTHYECKUI AT ICKBATHOU OLICHKH HAYyYHOU
IIpy peICHUH TIPO- arnmapar, METOJbl aHalu3a | KapTUHBI MUDA.
(eccronanbHbIX 3a- MOJEIUPOBAHUS ISl PELICHUS
a4 MPUKIAJHBIX 3a7a4, BO3HHUKAa- IloBbIIEHHBIA YPOBEHD
IOMX B X0Je mpodeccuo- -BJIAJEET METOJaMH W TMPHUHIUIIAMHA
HaJIbHOW JIESITEbHOCTH NpUOOpPETEHNs], UCIIOJIb30BaHUS U 00-
® BJIA/IeTh: HOBJIEHUs1 Oosiee TIyOOKHX MaTema-
TEOPETUYECKUMHU METOJaMU HC- TUYECKUX 3HAHUM,
CJIGI[OBaHI/H‘/Jl, METOJaMHu MareMa- -BJIaJCCT pa3sIMYHbIMU criocobamu
THYECKOTO MOJEIMPOBAHMS ISk cbopa, 06paboTKU U TPUMEHEHUST Ma-
5>Q(PEKTUBHOrO peIIeHHs Ipo- TeMaTuyeckorn WHdopMauu
O5eM, BO3HHKAIOUINX B Tpodec-
CHOHAJIBHOU chepe

**. CokpartieHus HOpM OLIEHOYHBIX CPEACTB CM. B npuiiokenuu 2 k PIT.
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HepequL OLCHOYHBIX CPCACTB II0 IMCHUIIJINHE

«BbIcIIasi MATEMATHKA)

Tabnuma 2
HaumenoBanue IIpencrasnenue
No Kpatkas xapakrepucTrka OleHOYHO-
OLICHOYHOT'O Cpe/I- OLIEHOYHOTO Cpe[I-
/T ro CpeJiCTBa
CTBA ctBa B @OC
1 | Konrtponbnas (ca- | CpeactBo mpoBepku ymeHud npu- | Komriekt kon-
MOCTOSITEJIbHAS ) MEHATh TMOJYYEHHbIE 3HAHUS JUIsl | TPOJIbHBIX 3aja-
pabora penieHuss 3agad  ONpe/esIEHHOTO | HUM MO BapuaH-
(KP) THUIIA I10 TEME WJIH pa3aeiy Tam
2 | PacuetHo- CpencrBo npoBepku yMenuil npu- | Kommexkr  3apa-
rpaduueckas pa- MEHSTH TIOJIYYCHHBIC 3HAHUSA TI0 3a- | HUA I BBITIOJ-
oora paHee OINpEJeNeHHOW METOAUKE | HEHUS pPacyeTHO-
(PI'P) JUIS peIIeHMs 3ajlady WiIM 3ajJaHuidl | rpaduueckoil pa-
110 MOJIYJIIO WM JTUCUMIUIMHE B 11e- | OOTHI
JIOM.
CpencTBo KOHTpPOJISA, OpraHU30BaH-
HOE Kak clienualibHas Oecena nejia-
rOru4ecKkoro paboTHuka ¢ 00yda-
VCTHBIN onpoc | IOIIMMCSL Ha TEMbI, CBSI3aHHBIC C Bompocsl 1o
3 coOecelOBaHNE, | M3y4aeMOM IUCIUILUIMHON, M pac- TeMam/paszenam
(YO) CUMTAHHOE Ha BBISICHEHHE O0BbeMa AUCLUIUIVHBI
3HaHWI 00ydYaroulerocsi mo ornpejae-
JIEHHOMY pa3feiy, TeMe, npoodieme
U T.1I.
Cucrema  cTaHIAPTU3WPOBAHHBIX
3aJIaHUi, TTO3BOJISIONIAs ABTOMATH-
4 Tecr 3UPOBaTh IMPOIIE mamepenns | ©OHA TECTOBBIX
(T) p poLeaypy  M3Mep 32 TAHMiT
YPOBHSI 3HaHUM M YMEHHI 00yuaro-
HIETOCs.
5 | Ox3ameHanmonusie | CpeicTBO MPOBEPKU 3HAHUM, yme- | buersl.
ownetsl (Ob) HUM, HaBbIKOB. Moxxer Bkmouath | [llkama ouenuBa-
Y OMJICTHI K 3a4€Ty | KOMIUJIEKC TEOPETUYECKUX BOMPOCOB, | HUSI U TPOIEAypa
3) 3a/1a4, MPAKTUYECKUX 3aTaHUH. MIPUMEHCHMUSL.
[IpomexxyTounas arre- | Dk3ameH (D ) 1) ycrro (V)

crauus (ITA)

2) nuceMenHo (IT)




Odopmiienue u onucaHue OLEHOYHBIX CPEACTB

1. DK3aMeHAIMOHHbIE OMJIeThI

1.1. Haznayenue: Micnosib3yroTcs AJis MPOBEACHUSI TPOMEKYTOUHOM aTTeCTallMK 110
nuciuiuinHe "Breiciias MmateMatuka'.
1.2. PernameHT 3K3amMeHa: - Bpemsi Ha HOArOTOBKY TE€3HCOB OTBETOB - 10 45 MUH.
- Cnoco0 KOHTPOJIS: YCTHBIE OTBETHI.

1.3. llIkana oneHUBaHUS:
"OTAM4YHO'" - eclu CTYJIEHT MIYyOOKO M MPOYHO OCBOMJ BECh MaTepHas MpOTrpaMMBbl
00y4eHMsI, HCUEPIBIBAIOUIE, ITOCIEI0BATENBLHO, TPAMOTHO U JIOTUYECKH CTPOMHO €ro
W3JIaraeT, He 3aTPYJHSAETCA C OTBETOM IPU U3MEHEHUH 3aJIaHusA, CBOOOIHO CIpaBIIs-
€TCsl ¢ 33/J]aYaMu U MPAKTUYECKUMHU 33JaHUSIMH, MPABUILHO OOOCHOBBIBAET MPHUHS-
TBIE PEILECHUS.
"Xopomo'"- eciu CTyJIeHT TBEPAO 3HAET MPOTPAMMHBIN MaTepuai, rpaMOTHO U IO
CYILECTBY €r0 M3JIaraeT, HE JOIYCKAET CYIIECTBEHHBIX HETOUHOCTEN B OTBETE HA BO-
pocC, BIa/I€€T HEOOXOAUMBIMU YMEHHUSIMU M HABbIKAMU IIPU BBINOJIHEHUU MPaKTHYeE-
CKHUX 3aJIaHUMU.
"YaoBiaeTBOPpUTENBbHO'" - €ClIM CTyJIEHT OCBOWJI TOJBKO OCHOBHOM MaTepHal Ipo-
IpaMMbl, HO HE 3HAET OTJEIbHBIX TE€M, JOMYCKAET HETOYHOCTH, HEJOCTATOYHO Ipa-
BUJIbHBIE (DOPMYJIMPOBKH, HAPYIIAET MOCIEIOBATEILHOCTD U3JI0KEHUS IPOrPAMMHO-
ro Marepuaia 1 UCTIBIThIBAET 3aTPYIHEHUS B BHIIIOJHEHUH MPAKTUUECKUX 3aJaHU.
"Heya0BJICTBOPUTEIBHO'" - €CIM CTYJEHT HE 3HACT 3HAYUTEIBHOM YacTH IIPO-
IrPaMMHOr0 MaTepuana, AOMYCKAET CepbE3HbIE OIIMOKHU, C OOJIBIIMMU 3aTPyIHEHUS-
MU BBITIOJIHSIET MPAKTUYECKUE 3aJaHusl.

Kaxxnoe 3aanue 3x3aMeHallMOHHOTO OUjieTa OLEHUBAETCs OTAeNbHO. O0mien
OLICHKOM SIBJISIETCS CPEIHEE 3HAYECHHE, OKPYTJIEHHOE JI0 LIEJIOT0 3HAYEHUS.
2.4. KOMITIEKTHI 2K3aMEHAIIMOHHBIX OUJIETOB BKIIFOUAET MO KakaoMy pazaeny 25-30
OWIeTOB (XpaHATCA B IICHTPE MaTEMAaTUYECKOTO 00pa30BaHMs).
Tunosbie BApHaHThI OMJIETOB NMPUJIATAIOTCS.

MUHUCTEPCTBO HAVKHU U BBICILIET'O OBPABOBAHU S
POCCUIMCKOU ®EJIEPALINN
®EJIEPAJIBHOE 'OCYJJAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE
VUYPEXJIEHUE BBICIIEI'O OBPASOBAHUSA
«MOCKOBCKUM MOJUTEXHUYECKNHN YHUBEPCUTET»
(MOCKOBCKHUH MMOJINTEX)

®dakynbTeT 0a30BBIX KOMITCTCHIIUH, kadenpa «MaremaTuka
JucuunnmHa «MareMmaTuka
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. Omnpenenurtenu v UX CBOWCTBA.

12 -1 2
2. PemmTh MaTpu4HOE ypaBHeHHE XB= A, €CiH Az(z 1} B=[ 0 J.
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_2t?
1+t%

3. Haiitu mpousBoaHy0 QyHKIIUH, 3aJaHHON TTAPAMETPUUECKH X = y

1463
4. Haiigure skcTpeMyMbl PyHKIMH = x* —2x2,
5. HaifTu 4acTHBIE IPOM3BOHBIE BTOPOTO MOpsAaKa GYyHKINK Z = COS(X’> —2XY) , yOemuThes, 9To

" o_
Zy, =1

"
yx*

7.6
6. Bemuauciaurs OHpeﬂeHeHHBIﬁ HHTEIrpall ISSln 2 XCOS XdX .
0

YTBepxkaeHo Ha 3acenannu kadenpsl «MaTemaTukay « 28 » mast 2019 r., mporokoa Ne 10

3aB. kadenpoii I'.C. XKykonBa / /

MUHHUCTEPCTBO HAVKU U BBICLLIET'O OBPA3OBAHUS
POCCHIMCKOU ®EJIEPALTUN
®EJIEPAJIBHOE I'OCY TIAPCTBEHHOE BIO/[)KETHOE OBPA3ZOBATEJIbHOE
YUPEXXJIEHME BbICIIIEI'O OFPA3SOBAHUS
«MOCKOBCKHUI NOJTUTEXHUYECKU YHUBEPCUTET»

(MOCKOBCKHW MOJIUTEX)
®akynbTeT 6a30BBIX KOMIIETECHIIHH, kadenpa «KMaTemMaTHKa
Hucrunmraa  «MaTteMaTtukay
Kypc 2, cemectp 3

BWJIET Ne 1

1. OcHOBHBIC IOHATHS TEOPUH OOBIKHOBEHHBIX NU((EpEeHIINATBFHBIX YPaBHEHHUH MEPBOTO MOPSI-
Ka.

2. Kiaccuueckoe M CTaTHCTHYECKOE OIPEIeNIeHHs] BEPOSTHOCTH NOSBICHUS CIIy4aifHOro COOBITHS, CBSI3b U
pas3nuumne Mexy HUMHU.

3. PemmuTs 3amauy Komm: y' = 1% +e% y(0)=1.
+ X

4. Pemmts ypaBHenme: Y'W —2y"+Yy =2X.
B maptum 10% HecranmaptHbix netaneit. Haynauy oroOpansl 3 meranu. CocTaBUTh 3aKOH pacipeere-
HUS YKClia CTAaHIAPTHBIX JIeTalleil cpei OTOOPaHHBIX.

6. [ns ctatucTuyeckoro pacmpeneneHns BEIOOPKH
X 2 ) 8 10

n 1 3 5 2

o

HaliTH BEIOOPOYHYIO CPE/IHIO M HCIpaBiieHHyo aucrepcus D .

VYTBepkIeHo Ha 3aceqanuu Kadeapsl «MaremaTrkay « 28 » mas 2019 ., mporokon Ne 10

3aB. kadeapoii I'.C. Xykona / /

KoMmiekTsl TecTOBBIX 3aJaHUIl U KOHTPOJIbHBIX padot (T, KP)

110 AUCIIUIIJIINHE Maremaruka
(HaMMEHOBaHME AUCLUILIHHBI)

1-b1ii cemecTp

1. HaiiTi 3Ha4eHns1 MaTpUIHOrO0 MHOTOWIeHa F (A)
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-1 0
f(x)=—x3+2x2—x+3,A=( j
3 2

-2 0 8 1 -5
3 -1 7 2 4
-8 2 6 -3 -13
1 -3 13 5 17

2. HaiiTi panr MaTpuIsl MpUBEIEHUEM K CTYIIEHYaTOMY BUY

1 2 1
3. BeruncauTe onpeaenuTens NpUBEACHUEM K CTYIIEHYaTOMY BUAY 3 5 3
2 7 -
4. Haiitn Matpuiy, oOpatHyto aaHHOH (a). Pemmnth MaTpuuHoe ypaBHeHHE (0)
1 2 1
@ |3 5 3 ©) 1 _ZED( -2 3 5
a ) =
-3 4 3 -1 0
2 7 -1

5. Pemutsb cucreMy ypaBHeHUH. YKa3zaTh oOLIee U OJIHO YACTHOE pelleHue (a).
Pemuth cucTeMy ¢ TIOMOIIIBIO 00paTHO# MaTpuilsl U 1o Gopmysnam Kpamepa (6)

4x, +9X, —5%X; —8X, =5 X, +2X, + X, =5
(a) 13X, +7X, = 2%, —4x, =4 (6) <3%, —5X, +3X; =—7
2%, +5X, + X, +3X, =3 2%, + 71X, —X; =13

1 Pacnucatp Pa3JIOKCHHUEC BCKTOpA i 110 BEKTOpaM B, a,F
x={5,-12,1}, p=1{1,-3,0}, q={1,-11}, r={0,-1,2}
2

a={2,01}, b={-2,31}, p=2a+2b, g=3a-2b
3. BeruncauTs miomasr napauienorpaMmma, ocTpOeHHOI0 Ha BEKTOPax aub a- YIOJI MEXIY

BEKTOpaMH P H (

— —_ - = —_ — — —

a=2p+q, b=p-3q, |p|=2, |a|=2, a=

3aganns o MaTaHaJIN3y
1. HaiiT mpon3BoJHYIO Y,

Jx

a) y=arctg® In—— 6) y:(\/;)
X+2
3
B) sin(x—2y)+x—=7x r) x=e"'cost, y=e'cost
2. Haiitn Iim(i— L j
x>o X arctgx

1
3. TIpoBecTy monHOE nccnenoBanue u nmoctpouts rpadux f (X)=x*+—=

X2

1. BbluncauTh npenenst:

n+l _ gn-1 H
LiimE =2 2 gimS3X 3 jim (130

n>e 32 4 gn x>01 _ @X X—>+0
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2. BeaucauTh Ipou3BOTHBIC:

cos6x 2. y=arctg®

=" +sinln2x
y 3sin(12x+1) 1-2%2

1. IlocTpouts rpadux: y _x+4 ;Y= 2

X+2 y XA+2
2. Haiitu npenesnsbr:

n Iim(2—n)2—(1+n)2 2)“m\/n+2—i”/8n3+3
~*(14+n)’ —(2-n)’ = Yn+54n

3) Iim(2n2+3) 4) Iimn(\/n2+1—n

S—

n—»o0 2n2 +1 n—o0
0, Xx<—-rx
3. HccenoBaTh Ha HEMPEPHIBHOCTD M BBIMIOJIHUTE Y4ePTEK: Y =4SIiNX, —7<X<0
7, X220

q)yHKIII/II/I HECKOJBKHUX IEPEMECHHBIX

"

Haiitn 9acTHBIC TPOU3BOAHBIE BTOPOTO MOPSIKA, YOSAUTHCS, YTO ny = ZyX

2 2 2 2
1.2=e""7 , 2.z=cos(x*-2xy), 3.z=4y?-2x, 4 z=In(xy—x?), )
Xy

z=ctg(2x+3y), 7. z=sin(x’y), 8. z=e"Y, o z=xcos’y, 10. z=y’sin®*x.

, 6.

Haiitu rpaguent ynkuun z = f(X,y) B Touke M (X,,Y,)
2

4 2
1.z2=_ M,(46); 5 X 43y

Ix 4xy
4. 2=x>-3y’x, M,(3.2).
HCCJ’ICI{OB&TB Ha SKCTPpEMYM (I)YHKHI/IIO
1. z=x—x+Yy*+2y, 2. 72=2X" +Xy—X+Y?,
3. z=x*-2x+4y-y?, 4, 7=x*-3x+3y* +4y,

2
L M (L-D); 3.22%, M, (2,-2);

5. z=Xx*+Yy’ +4xy.

2-0ii cemecTp

HNurerpajsl
Beruuncaurnb HEOIIPEAC/ICHHbIC HHTEIPaJibl
1. jL 2. [x-27dx 3. [e*cosxdx 4-1# 5. [xcos3xdx
2(x+\/; X~ —6x+18
dx x—1 X+1 dx sin® x
6. [ 5— 7. [——dx 8. [——=dx 0. 10. dx
Ix2+6x+5 I\/x+1+2 jX2+3 I\/1—x2arcsinx cos” x

Buruucants ONpeacJTCHHbIC HHTEIPAJIbl



e3

1 dX 1
2. [—— 3.[(x-De’dx 4.
g\/1+3x g( ) {x\/7+lnx

7.6
1. | 3sin® xcosxdx
0

2 2 -4 1y?2 V3 3 2
P g 7 g Xy o7 X ax 10, [Va—xdx
“,arctgx 1(3x+5) 0o X“+1 0 A1+ X2 0

Heco6cTBeHHBbIE HHTETPaJIbl
1. VkaxuTe, kakoil U3 HECOOCTBEHHBIX UHTETPAJIOB ABISETCS CXOAALIMMCS

T\/;dx, Ojox’3dx, T\/Fdx :
1 1 1

©  dx
2. BBIYMCINTD HHTErPall, YCTAHOBHUTH €r0 CXOIUMOCTb HJI PaCXOAUMOCTh | 1
ol X2

3. BeIUHCIUTD HHTErpail, YCTAaHOBUTH €TI0 CXOAUMOCTD WJIM PACXOJUMOCTD _“n xdx
1

a dx
4. BLI‘II/ICJ'II/ITB HCCO6CTB€HHHI/I I/IHTCFpa.]'I I— . YCTaHOBI/ITI) €ro CXoanuMoOCThb UJjIn
0
pacxoauMOCTb.
dx
5 BI)I‘II/ICJII/ITB HGCO6CTBCHHI>II/I I/IHTGFpaJI yCTaHOBI/ITI) €ro CXOAUMOCTh NJIN
-1
paCXOI[I/IMOCTb.
6. Haiiti 06bem Tena, mosryueHHOTro BpaiieHrueM BOKpyr ocu OX ¢Gurypsl, orpaHU4eHHON JIMHUS-

M y=Xx°, y’=X.

7. HaiiTu mimomazp (Urypsl, OrpaHUueHHON MMHUAMH Y = X°, Y =—X + 2

TecToBoe 3aganne M0 00bIKHOBEHHBIM U GepeHINATbHBIM YPABHECHUAM

3AJTAHME 1.
YcTaHOBHTE COOTBETCTBHE MEX/Ty HOMEPOM YPaBHEHUS M €TI0 THIIOM
1) xy'+2y=x"sin2x 2) (L+y?sin 2x)Jdx—2ycos® xdy =0

3) y’—4—Xy=2x\N 4) yV3+2x7y =X3+2y°.

- YpaBHEHUE C Pa3AesIOIUMUCS TepEeMEHHBIMH,
JTuHeitHoe A epeHnanbHOe ypaBHEHHE,

- ypaBHEHUE B MOJIHBIX U depeHuanax,

- ypaBHeHue bepHymn,

- ypaBHEHUE, IPUBOJAIIEECS K OTHOPOTHOMY.

3AJTAHHUE 2.

Jlano ypaBHenue mepsoro mopsaka (5xy’+x°)dx—(y*—5x’y)dy=0 B ¢opme, comepsxameii
muddepennmansl. [IpuBenuTe ero K BUay, pa3pelieHHOMY OTHOCHTEIBHO POU3BOJHOM.

OtBer ‘
3AJTIAHHUE 3.

Jlano nuddepennuansroe ypasuenne Y = (2k +3)x*, Torma gymkmms y=2Xx> sBasercs ero

pemienueM ipu K, paBHOM:

| Otger |
3AJJAHME 4.

. dx
O6mwmit naTerpan nuddepeHImansHOro ypapaenns  y dy = —, HMEET BU]I
X

| OtBer | |
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3AJIAHME 5.
VKaKuTe UHTErPabHYI0 KPUBYIO perieHus 3a1a4un Korm 11 0ObIKHOBEHHOTO TU((epeHIInab-
Horo ypaBHenus Xy =y-1, y@Q)=2.

y A

N ™ >

0 X
-1

BAPUAHTHI OTBETOB: 1)A 2)B 3)C 4)D.
3AJJAHUE 6.

Jlano muddepenumansHOe ypaBHeHHe BTOporo mopsaaka Y =X’ +X. Torga obmiee pemeHue

YPAaBHEHUS HUMEET BU]L
BAPUAHTbBI OTBETOB:

1 1 1 1
1) y=—x"+=x*+Cx+C 2) y=—x'+=x*+Cx+C
)Y 12 3 1 2 )Y 12 5 1 2

3) y=2—14x“+%x3+clx+c2 4) y=6x*+2x>+Cx.

3AJIAHME 7.
Pemrenue 3amaun Ko~ y" =2x+1, y(0)=y'(0)=0 UMEET BU]I
BAPUAHTBI OTBETOB:
X, x:  x? X, x®
1)y_3+x 2)y_3+2 3)y_6+x 4)y_2 X.
3AJIAHME 8.
Jano nuddepeHunanbHoe ypaBHeHHe BToporo nopsiaka 2Xy"—Yy =0, Toraa ero oOliee perieHne
UMEeT BH;
| OtBer | |
3AJIAHME 9.
Jano nuddepeHunanbHoe ypaBHeHHEe BTOporo mopsinka Yy'ctgdx+4y' =0, torma ero obmiee pe-
IIEHUEe UMEEeT BH]L
BAPUMAHTBI OTBETOB: 1) y=0,25C;sin4x+C, 2) y=-C cos4x+C,

3) y=C;sindx+C, 4) y=—C,sin4x+C,.
3AJJAHHUE 10.
KopHH XapaKTepucTU4ECKOro ypaBHEHUS PaBHbI k1 = k2 =-1 k3’ 4= 12, rtorma dpyHmamen-

TaJbHas CUCTEMAa PEIICHUH JTMHEHHOTO OJHOPOTHOTO AU PEPESHIINATHFHOTO YPABHEHUS C MIOCTOSH-
HbIMH KO3 uninenTamu OyeT UMETh BUJ
BAPUAHTEI OTBETOB:

1)y, =e*, y,=e*, y,=cos3x, Y, =sin3x
2) yy=e, y,=e, y;=e¥ vy, =e*
3) y, =€, y,=e”*, y,=cos3x, Yy, =-sin3x

4) yl = e_X’ y2 = Xe—X’ y3 = eZX’ y4 = e—ZX.
3AJIAHME 11.

41



Kopnu xapakrepuctudeckoro ypasHenus paBubl K, =K, =5, Kk;, =5*i. Torna obmee pemenue

JIUHEWHOTO OJTHOPOTHOTO MU(PEepeHITNATBHOTO YPaBHEHUS C MTOCTOSTHHBIMU Kod(durmeHTamMmu 0y-
JICT UMETh BU;:

| OtBer ‘ ‘
3AJIAHHUE 12.
W3BectHa ¢yHIaMeHTallbHAs CHUCTEMa PEUIeHHH OJHOPOIHOrO JIMHEHHOro Aud¢epeHInaTbsHOro

ypauenus: Y, =1, Y,=X, Y,=x". Torja 4acTHOe pelICHHE YpaBHEHHS, YIOBIETBOPSIONIEE
HadanbHbM yeaoBusMm  Y(0) =2,  y'(0) =-1,

y"(0) =—2, pasno:

BAPUAHTBI OTBETOB:

1) y=2+4x-—x* 2)y=2—-x-2x* 3)y=2-x—x> 4) y=2-x-0,5x°

3AJIAHME 13.

Oyukius Y =C,e* +C,Xe” sBisiercss 00LMM PELICHHEM JIHHEHHOTO OHOPOIHOTO MubdepeH -

AJIBHOI'O YpaBHCHHA C IMOCTOSSHHBIMHA KOI—)(b(bI/IIII/ICHTaMI/I, TOorga €ro XapakTepucCTUUCCKOC ypaBHEC-
HHEC UMCCT BHU]

BAPUAHTbBI OTBETOB:
1) k?*-1=0 2) k®’-k=0 3) k®+2k+1=0 4) k*-2k+1=0.
3AJIAHME 14.
Oo6ree pemenne quddepenimanbaoro ypasuenus Y +4y +3y=0 umeer Bujg
| Otger | |
3AJJAHUE 15.

YaCcTHOMY  pEIICHHIO  JHMHEHHOTO  HEOJHOPOAHOrO  JAu(p(GEpeHIHATLHOIO  ypaBHEHHUS
y"—3y'+2y=2Xx—-1 1o BHIy €ro MpaBoi YaCTH COOTBETCTBYET (DYHKIIHSI

BAPUAHTBI OTBETOB:
1)y, =A*+Bx 2)y,=Ax+B 3)y,=Ax 4)y, =Ax’+Bx+C..
3A/IAHME 16.
JlaHo nuHelHOe HEOAHOPOAHOE AU(depeHIInaTbHOE YPaBHEHUE C TOCTOSHHBIMU KO3 puieHTaMu
2y"+y'+2y=xe*sin2x. 3amucarh BHJ YaCTHOTO PEIICHHUS C HEOMpEIeTeHHBIMEI KO3 UImeH-
TaMH

| OtBer | |
3AJTAHHUE 17.
JlaHo nMHeWHOe HeoJHOpPOoAHOE T depeHIMaIbHOe YPaBHEHUE ¢ IOCTOSHHBIMU K03 puiimeHTaMmu
y"+4y=2ctg2x. B kakom BHIE CIeIyeT HCKaTh YacTHOE PEIICHHE HEOTHOPOJHOTO YpaBHEHHS
METOJIOM BapHaluy MPOU3BOJIBHBIX MOCTOSHHBIX ?

| OtBer | |
3AJIAHHUE 18.
Pemenne kpaeBoii 3amaun y" = 2X+1, 0<x<3, y0)=1 vy(@3)=9/2
UMeeT BUJ

3 2 3 2

BAPUAHTBI OTBETOB: 1) y = % +X7 “3x41 2 y= % +X7 “3x+1  3)
3 2 3 2
y:X—+X——Ex+1 4) y:X—+X—+Ex+1.
3 2 3 3 2 3
3AJJAHME 19.
’ — 3 ,
O6u1ee peneHne cucTeMbl U depeHIHaTbHbIX ypaBHEHHI {yl, v
Y: =2¥,—Y,
MIMeET BUJ
BAPUAHTBI OTBETOB:
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2Xx -3x -2X —3x
y,=Ce”"+C,e, y,=Ce™" +C,e™,

1 2
) y2 — %CleZX _Cze—Bx ) y2 — _§C1e2x _Cze—3x
y, =C.e” +C,e*, y, =Ce? +C,e*,
3 4
) Y, = %Cle2X +Ce™ ) Y, = —%CleZX +C,e¥,

TecToBOE 3a1aHUE 110 TEOPUM BEPOATHOCTEM

3AJTAHHUE 1

KonnyectBo croco6oB pacrpenenieHus: TpexX MPU30BBIX MECT B OJUMIIMAJE 110 TEOPHHU BEPOSTHO-
creit cpenu 10 ydacTHMKOB paBHO

BAPUAHTBI OTBETOB: 1) 120 2) 720 3) 240 4) 1000.

3AJAHHME 2

W3 ypHbl, B KOTOpOil HaxonsaTcs 6 Oenblx M 4 4epHBIX 1Iapa, U3BJIEKAIOT HayAaudy 2 mapa. Toraa
BEPOSATHOCTH TOT0, YTO 00a 1m1apa 0yayT OenbIMH, paBHA

BAPUAHTBI OTBETOB: 1) 1/3 2) 2/3 3)1/4 4)14/33.

3AJIAHHME 3

B kpyr panuyca R Oporena Touka. Torga BeposiTHOCTb TOTO, YTO OHA IONAJET B 3alITPUXOBaH-

HYI0 00J1acTh, paBHA
v

p 77

/'/ \
| 30°

4%
%,
0)

0

W,

BAPUAHTBI OTBETOB: 1)1/2 2)1/3 3)1/4 4)1/6.
3AJIAHHUE 4
Hecosmectnbie coobitus A, B,C me o6pasyror nmonmyro rpynmy coObITHIA, €CiIM HX BEPOSATHOCTH

paBHBL:
1) P(A)=2/3,P(B)=1/6,P(C)=1/6 2) P(A)=1/3,P(B)=1/2,P(C)=1/6
3) P(A)=1/4,P(B)=1/3,P(C)=1/6 4) P(A)=1/4,P(B)=1/3,P(C)=5/12.
BAPUAHTBI OTBETOB: 1) 2) 3) 4).
3AIAHHME 5
Bbpocatot 2 moneTsl. CoObITHS: A - repd Ha nepBoit MoHeTe, B- 1udpa Ha BTopoil MOHETE SBIISIOT-
csl:
BAPUAHTBI OTBETOB: 1) HECOBMECTHBIMH ~ 2) COBMECTHBIMU
3) He3aBHUCUMBIMH  4) 3aBUCHUMBIMH.
3ATAHHUE 6
Cryaent 3Haet 20 Borpocos nporpammsl 3 30. Torga BEposITHOCTh MPABUIIBHOIO OTBETA Ha 3 BO-
IIpoca paBHa
BAPUAHTBI OTBETOB: 1) 57/203 2)8/27 3)19/75 4) 146/203.
3AJIAHHUE 7
B nepBoii ypHe 6 OenbIx U 8 UepHBIX IIAapOB, BO BTOPOi 7 OenbIX U 3 yepHbIX Imapa. M3 Haymauy
B35ITOM YpHBI BEIHYT OJIMH H1ap. Torna BeposTHOCTh TOTO, YTO ITOT AP OKAKETCS OEIbIM, paBHA
| OtBer | |
3AIAHHUE 8
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CoObiTHE A MOXET HACTYIHTH JIUILIb IPH YCIOBHU TOSBICHHS OJJHOTO U3 2-X HECOBMECTHBIX CO-
oertuii B, n B,, oOpasyromux nonnyio rpymny. M3ectHsl BepostHocTs P(B)) =2/3 un ycnoBHbIe

BepositHoctn By (A)=1/3, By (A)=2/5. Toraa BeposATHOCTH COOBITHS A pasna

BAPUAHTBI OTBETOB: 1) 16/45 2) 28/45  3) 22/45  4) 17/45.

3AJJAHME 9
,HI/ICerTHaH cnyqaﬁHa;I BCJIMYMHA 3aJlaHa 3aKOHOM pacCIipCaAcICHUA BCpOHTHOCTCfI

X 1 3 5

P 0,1 0,3 0,6
Torna eé pynxuus pacnpenesienus sepostocteit F(X) umeer Bun
BAPHUAHTBI OTBETOB:

0 npu Xx<1 0,1 npu X<1
1<x< 4 1<x<

1) F(x)= 0,3 npu 1<x<3 2) F(x) = 0, npu 1<x<3

0,6 npu 3<x<5 1 npu 3<x<5

1 npu X>5 0 npu X>5

0 npu X<1 0 npu X<1

01 1<x<3 0.1 1<x<3
3) F(x)= npu 1<Xx 4) F(x) = npu 1<Xx

04 npu 3<x<5 03 mnpu 3<x<5

1 npu X>5 0,6 npu X>5.
3AJIAHME 10

HenpepbiBHas cityuaiiHasi BeJIMUMHA 3a/laHa HHTETPAIbHON QYHKITUCH
0 npu X<0,

pacnipenieneHus BepositHocTein F(X) =< x°/9 npu 0<x<3,
1 npu X>3.

Torma njao0THOCTH BepOHTHOCTeﬁ f (X) HUMCECT BUJ

| Otger |
3AJAHUE 11
I'paduk nnotHocTH BepostHocTel f (X) mokasan Ha pucyHnke. Torna 3Hauenue a
f(x)
a
O’ 2a X
paBHO
BAPUAHTBI OTBETOB: 1)0,5 21 32 42
3AJAHUE 12

JlckpeTHas ciiydaiiHas BETMYMHA 33/laHa 3aKOHOM paclpeelIeHUs] BEPOSTHOCTEN
X 0 1 3
P 02 03 05

Toraa e€ maTemaTnyeckoe 0XKHJIaHNE U TUCIIEPCUs] PaBHBI

| OtBer |

3ATAHMUE 13

BepOHTHOCTB nosiBieHus coObiTuss A B 30 He3aBHCHUMBIX HUCTIBITAHUAX, MPOBOAUMEBIX IO CXEMC

bepuymnu, pasua 0,6. Torna nucnepcus yucia MOSBICHUH 3TOTO COOBITHS paBHA
BAPUAHTBI OTBETOB: 1) 0,24 2)18 3)7,2 4)12.
3AJIAHUE 14

HenpepsiBHas ciyuaiiHas BelW4MHA paclpelielieHa paBHOMEpHO Ha uHTepBaie (6, 10). Torna eé

MAaTEMATUYCCKOC OKNJAaHUEC U AUCIIEPCUA COOTBETCTBCHHO pPaBHBI
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| Otser ‘ ‘
3AJAHHUE 15
HenpepriBHas cinydaifHast BeauurHa X MOJYMHEHA HOPMAJIBHOMY 3aKOHY paclpesiefieHus ¢ MaTe-
MatuueckuM oxxunanuem M (X)=a =20. BepostHocTh €€ monananus B uatepan (20, 25) paBHa

0,4. Toraa BepossTHOCTB €€ monaganus B uaTepBan (15, 20) paBHa
| Otger | |
3AIAHHE 16
Cratuctudeckoe pacrpeie’IeHiHe BRIOOPKH UMEET BH/T
X 2 4 5 8

n 2 5 7 6

i
TOFI[a OTHOCHUTCJIbHAs 9aCTOTA BAPHUAHTHI X1 =4 PpaBHa

| OtBer |
3AJJAHHUE 17
ITo BeIOOpKE 0OBbeMa N =100 mocTpoeHa rucTorpaMma 4acTor.
nA
h
10
8
a
2
04 8 12 16 X
Torma 3HaueHne a paBHO:
| OtBer |
3AJIAHHUE 18

M3BeCTHO CTaTUCTUYECKOE pacpesiesieHe BIOOpKU
X. 6 7 10 12 13

n, 5 6 8 7 4

Torna e€ BeiOOpouHas cpenusas X, paBHa

| OTBer |
3AJIAHME 19
Bri6opounast cpeaHss A1 JAHHOTO CTaTHCTHUECKOTO pacipeaeeHus BHIOOPKU
X, 2 4 5 8 10

n 4 7 14 8 7

paBHa X, =6. Torna BeiGopounas qucnepenst D, pasHa

BAPUAHTBI OTBETOB: 1)41 2)2,20 3) 1,025 4) 6,25.
3AJJAHHUE 20
Haiitu noBeputenbHbIN HHTEPBAN ISl OIIEHKH ¢ HAJeKHOCThIO ¥ = 0,95 Hem3BecTHOro mMaremaTH-

YECKOT0 OKMJIaHUS HOPMAJbHO PACIpPENEEHHOr0 Npu3Haka X TeHepalbHOH COBOKYIHOCTH Xg,
ecnn u3BecTHBI 00beM BbIOOpkH N =30, BeIOOpouHas cpenuss X, = 2500, cpenHee kBagpaTHye-

CKO€ OTKJIOHEHHE TeHepajbHOM coBOKynmHOCTH o =100, KBaHTWJIb HOPMAaJBHOTO paclpeeleHus
t=2,58.
Otser \ ‘

OneHka «OTJIIMYHOY» BhICTaBisIeTCs cTyneHTy 3a 90 — 100% nmpaBUIBHBIX OTBETOB,
OIIEHKA «XOPOILIO0Y» - 3a HE MeHee 75% MpaBUIIbHBIX OTBETOB;

OIIEHKA «yAOBJIETBOPUTEILHO» - 3a HE MeHee 50-60% npaBUIbHBIX OTBETOB;
OLIEHKA «HEYJOBJIETBOPUTEILHO» - 32 MeHee 50 % MpaBUIIbHBIX OTBETOB.
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NoabkrowdPE

©

10

11.

12

15.
16.
17.

18

22.

P

Kommiexkt Bonpocos (YO)
JUHEMNHAS 1 BEKTOPHAS AJITEBPA

Marpuupl, TUITBI MATPULL.

Onepanuu ¢ MaTpuLlaMy, X CBOMCTBA.

YMHOKEHHE NPSIMOYTOJIbHBIX MaTPHII.

MatpuyHasi ¢popma 3alIUCH CUCTEMBbI TUHEHHBIX anreOpandecKux ypaBHEHH.
Onpenenureny U UX CBOMCTBA.

[TonsiTue onpenenutess. MUHOPBI U anreOpandyecKue T0MOJTHEHHUS.

CucreMbl TMHEWHBIX alreOpandecKux ypaBHEHUN, OCHOBHBIC TIOHATHUS U OIpEJie-
JICHUS.

IIpaBuno Kpamepa pemieHus: CUCTEM JINHEWHBIX YPaBHEHU.

OOpaTtHast MaTpulia U €€ BBIYMCIICHUE. YCIIOBUE CYLECTBOBAaHUS OOpaTHOM Mat-

PHIIBI.

. Pemienue cucreM JWMHEWHBIX alreOpandecKux ypaBHEHUUW METOJOM OOpaTHOMU

MaTpHULBL.
Meron ['aycca pemeHnst CUCTEM JTMHEWHBIX YPaBHEHUM.

. Perienre npon3BOIBHBIX CUCTEM JIMHENHBIX YpaBHEHUI MeTO0M ['aycca.
13.
14.

Panr matpunsl. Teopema Kponekepa — Kanennm.

OnHOPOJHBIE CUCTEMBI JUHEWHBIX YpaBHEHWU. Kpurepuil CymecTBOBaHUs He-
TPUBHAIBHBIX PELICHUMN.

[loHATHE BEKTOpA M JTMHEWHBIEC ONIEPALIMU HAJl BEKTOPaMH, CBOKMCTBA ONEPALUH.
JluneitHas KOMOMHAITMS BEKTOPOB.

JIuHeliHas HE3aBUCUMOCTD U JIMHEWHAs 3aBUCUMOCTb T€OMETPUYECKUX BEKTOPOB.
Kpurepuii TMHENHON 3aBUCUMOCTH.

. Ilonsitue 6a3uca. KoopauHaTthl BEeKTOpA.
19.
20.
21.

OpTtoHopMHpOBaHHbIHN O6a3uc. PaznokeHune BEKTOpa 1Mo BeKTopam Oaszuca.
YnopsiaoueHHast TpOWKa BEKTOPOB.

CkansipHoe, BEKTOPHOE M CMEILIAHHOE MPOU3BEJAECHUE BEKTOPOB B OPTOHOPMUPO-
BaHHOM Oa3uce.

Y ciioBUst OPTOrOHAIBHOCTH, KOJUIMHEAPHOCTH U KOMIUIAHAPHOCTH BEKTOPOB.

MATEMATUUYECKUU AHAJINU3

[ToHsaTHE MEpeMEeHHOMN BEJIUUMHBI U 00JIACTH €€ U3MECHEHUSI.

noHsATHE QYHKIIMOHATHHOU 3aBUCUMOCTH, KiIaccuuKarus (yHKIIUA.
OmnpeneneHne U TUITBI YUCIIOBOM MOCIICIOBATEIIBHOCTH.

[Ipenen yncaoBO#l MmociaeaoBaTeILHOCTH. ApHpMETHUYECKHUE ONepalud Haj I10-
CJIEIOBATEILHOCTSIMM.
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© ™

10.

11

12.

13.

14.
15.

16.

17

21.
22.

23.
24,

25.
26.
27.
28.
29.
30.

31.
32.

VYcnoBust CymecTBOBaHHMS KOHEUHOTO TpeJiesia YHMCIOBOUW IMOCIIEN0BATEILHOCTH
(teopembl Komu u BetiepmTpacca).

Bropoi 3amMeyaTenbHbIA IPENEI.

[Ipenen dyukuuu. OmnpeneneHusi. ['eomeTpuueckass HUHTEpPHpPETALMs TMOHSATUSA
npenena ¢pyHkuun. CBoicTBa MpeIeoB.

beckoneuHno masbie, 0eckOHEYHO OOJbIHe (QYHKIUU.

[TepBblii 3aMedaTENbHBIN IPEAEI.

beckoHedHO Maible BETWYMHBI. DKBUBAJCHTHBIE OCCKOHEYHO MAJIbIe W HMX HC-
MOJIb30BAHUE MPY BBIUUCICHUU Tpe/eioB. Tabnuma SKBUBaJICHTHBIX 0€CKOHEUHO
MaJIbIX.

. HenpepbIBHOCTH (hyHKIIMU B TOUKE M Ha poMexyTKe. OTHOCTOPOHHHE TPEIEIbI.

Krnaccuduxkarms Touek pa3peia rpaduka.

CpoiicTBa (yHKIIMI, HEMPEPHIBHBIX Ha oTpe3ke (Teopembl Beliepmrpacca, bomb-
nano — Kormn).

[TpousBoanas. ['eomerpuueckuii U ¢pu3ndecKkuii cMbich MpousBoaHOM. KacaTenb-
Hasi 1 HOPMaJIb K IJIOCKOM KPUBOM.

Tabnuiia mpou3BOAHBIX OCHOBHBIX 2JIEMEHTAPHBIX (QYHKIIUH.

CBsi3b MEX/y CYIIECTBOBAaHHEM MPOU3BOJHON (PYHKIIMU B TOUKE M HEMPEPHIBHO-
CTBhIO (DYHKIIMH B TOU e TOUKE.

[IpousBoaHasi CyMMbl, TPOU3BEICHUS, YacTHOTrO. [Ipou3BoaHas CIOXKHOW U 00-
paTHOM PyHKIUH.

. ITpousBoaHAs MapaMeTPUUYECKH 3aJaHHON (DYHKIIUH.
18.
19.
20.

[IpousBoaHas GpyHKUINHU, 3aJaHHON HESBHO.

JuddepeHurpoBanue CI0XKHON MOKa3aTeNbHON PYHKIUY.
Huddepenuupyemocts. Auddepenuuan. ['eomerpudeckuii cmbicn nuddepeHim-
aina.

[TpousBoansie u AudhepeHInaIbl BHICIINX MOPSIKOB.

OcHoBHBIE Teopembl auddepeHImanpHoro ucurcienus (teopema depma, Teo-
pema Pouist, Teopema Jlarpanka, Teopema Kormm).

[IpaBuio Jlonurars.

Muorounen Teinopa u ero cpoiictBa. @opmyna Teilnopa. OcTaToYHBIN 4JieH
dbopmysl Teitnopa B hopme Jlarpanxka u [leano.

AcumnToTsl rpaduka QyHKIUH.

OxcrpemyM. HeoOxonumoe ycimoBue 3KCTpeMyMa.

JlocTaTo4yHbI€ YCIOBHS SKCTPEMYMA.

JloctatouHoe ycioBHe Bo3pacTanus (yObIBaHMs) PYHKIUH.

HauGomnbiee u HaumeHblIee 3Ha4eHust GyHKIIMA Ha OTPE3KE.

BeImyKII0CTh, BOTHYTOCTh, TOUKa Tepernoda. JloctaTouyHoe ycloBHE BOTHYTOCTH
(BBIILYKJIOCTH).

HeoOxoaumoe ycnoBue Touku neperuda. Jloctarounoe yciaoBue neperuoa.
OO61mast cxeMa MOCTPOEHUS U UCCIIeI0OBaHUS rpaduka (PyHKITHH.
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OYHKIHNN HECKOJIBKUX HEPEMEHHBIX

1. Onpenenenue u TeOMETPUIECKUI CMBICHT (DYHKLIUU ABYX MEPEMEHHBIX.

JIuaum ypoBHS GYHKINHU JIBYX MEPEMEHHBIX.

3. YacTHble MPOU3BOJAHBIE PYHKIIUU HECKOJIBKHUX MEPEMEHHBIX, UX T€OMETPUUYECCKHA

CMBICIT

OyHKIIUN HECKOJIBKHUX TTEPEMEHHBIX, MOHITHE TOIHOTO nuddepeHuaia.

JuddepeHnrpoBanne CI0KHBIX PYHKIHN HECKOIBKUX MEPEMEHHBIX.

[Ipon3BoHBIEC BBICIIKX MOPSAKOB (PYHKIIMK HECKOJIBKUX NEpeMeHHbIX. CMelan-

HbI€ pon3BoHbIe. Teopema [lIBapua.

[TpousBoaHas GyHKIIMH HECKOJIBKUX MEPEMEHHBIX 110 HAPABICHHUIO.

[Ipon3BoaHas IO HATIPABIICHUIO U TPAJAUEHT CKaJISIPHOTO MOJIS.

OkcTpeMyM (PyHKIIUN HECKOJIBKUX MEPEMEHHBIX.

10. Heo6xoaumoe U T0CTaTOYHOE YCIOBUS SKCTpeMyMa (DYHKIUU JIBYX IT€pEMEH-
HBIX.

ook no

© o N

HUHTEI'PAJIBHOE MCUYUCJIEHHUE

1. [lepBooOpa3Has, HeONpeaeICHHbIN HHTerpai. Tabiuila OCHOBHBIX HHTEIPAJIOB.

3amMeHa epeMEeHHON U UHTETPUPOBAHUE TI0 YACTSIM B HEOIIPEJEIEHHOM UHTETpa-

Je.

NuTterpupoBaHue ¢ mOMOIIBIO TOABEACHUS 1O 3HaK TuddepeHmana.

HNHuTterpupoBanue pallMOHAIBHBIX APOOEH.

HNuTerpupoBanue o 4acTAM U 3aMEHA IEPEMEHHOM B ONPEICICHHOM UHTErpaJIe.

NHuTterpupoBaHne TpUroHOMETPUIECKUX (PYHKIIHM, OCHOBHBIC TPUEMBI.

WNHTerpupoBanre MppallMOHATIBHBIX (DYHKIIHMM.

YHuBepcaibHasi TPUTOHOMETPUYECKAs MOJICTAHOBKA.

OmnpenenenHblit HHTErpai u ero cpoiictea. ®opmyna Hetotona — JleiiOnura.

0. TlpunokeHus ONpEAEICHHOTO UHTErpalia K PEIICHUI0 TEOMETPUIECKUX U Pu-

3UYECKUX 33/1a4.

11. BebluucieHue miIomaiel ¢ MOMOIIbIO ONPEACICHHOTO HHTErpaa.

12. Bbluucienwue miIomaau 1 JJIMHBI KPUBOH, 3aJJaHHOW YpaBHEHUSIMU B ITapaMeT-
puyeckoi Gopme.

13. Bbluucienue mwiomaau KpUBOJIMHEHHOTO CEKTOPA B MOJSPHBIX KOOPUHATAX.

14. BeruucieHue 1omaaeid B MPSIMOYTOJbHBIX M MOJSPHBIX KOOPJWHATAX C TO-
MOIIBIO ONPEICICHHOTO UHTErpaa.

15. BeruucieHue JIMHBI TyTH C TOMOIIBIO OMPEICICHHOT0 HHTErpara.

16. Beruucienue JIMHBI IyTH KPUBOM, 3aIaHHOM apaMeTPUIECKH.

17. Breruucienue oobema Tesa BpallieHus ¢ MMOMOIIBIO ONPEeIeICHHOI0 HHTETpaa.

18. Bbluucienue miIoma M NOBEPXHOCTHU TeNla BpaLIECHUS.

19. HecoOcTBeHHBIE HHTETPANIBI TIEPBOTO U BTOpOro Thma. [ToHATHS CX0IMMOCTH
U PacXoJMMOCTH HECOOCTBEHHOTO MHTErpara.

20. HecoOcTBeHHbIE HHTETPANBI OT Pa3PHIBHBIX (DYHKIIHIA.

no

RO®Oo~NOOAW
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10.

11.

12.

13.

14.

15.

16.

OBbBIKHOBEHHBIE JTUPPEPEHIIUAJBHBIE YPABHEHUSA

OCHOBHBIE TOHSITUSI TEOPUU OOBIKHOBEHHBIX AM(depeHInaIbHbIX YpaBHEHUN
MEPBOTO MOpPSIKA: OMpe/leJICHUE OOBIKHOBEHHOTO U] PEepeHIINaIbHOIO ypaBHe-
HUsA, QOpPMBI 3amKucH OOBIKHOBEHHOTO JU(PGEpeHIINATBHOTO YPaBHEHHS MIEPBOTO
NopsiJiKa, MOHATHUS OOIIETr0 U YaCTHOTO PelIeHUH, OOIIEro U YacCTHOro HHTErpa-
JIOB.
[ToctanoBka 3amaun  Komm s auddepeHmanb-HOro ypaBHEHUs MEPBOTo Mo-
psaaka.
Teopema cyiecTBOBaHUS U €IUHCTBEHHOCTH pelIeHus sl JuddepeHnnaIbHoro
YPaBHEHMS NIEPBOTO MOPSAIKA.
['eoMeTpuyeckuii CMbICI O0ILIET0 MHTETpajla OOBIKHOBEHHOI'O J.y. IEPBOTO IO-
psaaka.
JuddepeHunanbHple ypaBHEHUS TIEPBOTO MOPSIAKA C PA3EICHHbIMA U Pa3eis-
IOIMMUCS [TEPEMEHHBIMMU.
JIuneiinble nuddepeHIranbHble ypaBHEHUS MEPBOTo nopsaka. Meron Bapua-
LIUH TIPOU3BOJILHOM ITOCTOSTHHOM.
Juddepenunanbable ypaBHeHUs N-ro nopsaka. OCHOBHbIE MOHATUSA: (OPMBI 3a-
IUCH, MOHSTHUSI OOLIETO M YACTHOI'O PELIECHUI.
[TocranoBka 3anaun Komm u kpaeBoit 3a1auu 111 0ObIKHOBEHHOTO U depeHIu-
aJIbHOTO YPAaBHEHHUs N-TO MOpsJIKa.
WuTterpupoBanue nud@epeHIralbHbIX ypaBHEHUN N-TO MOPSAKAa METOJIOM IIO-
HIDKEHHS TIOPSIIKA.
Jluneiinple ogHOpPOAHBIE TU(PepeHIInaNIbHbIE YpaBHEHUS N-TO nopsaka. Oouue
CBOIMCTBA PEIICHUN: TTOHITUS JUHEMHO 3aBUCUMBIX U JIMHEMHO HE3aBUCUMBIX pe-
HIeHUM, onpeaenuTenss BpoHckoro, moHsTue pyHAaMEHTAIbHONW CUCTEMBI pellie-
HUH,
Teopema o cTpykType 00111ero pemeHus: 0ObIKHOBEHHOTO JIMHEWHOTO OJJHOPOJIHO-
ro muddepeHnnanTsHOT0 ypaBHEHHS N-TO MOPSIIKA.
JIuneiiHble ofHOPOAHbIE U] PepeHInanbHbIEe YpaBHEHUS N-TO MOpPsIKa C MOCTO-
SHHBIMH KO3 duuueHTaMu. XapaKTepUCTHUECKOE YpaBHEHUE, €ro CBS3b ¢ JUd-
(depeHLnaIbHbIM YPaBHEHUEM.
By 4acTHBIX pelieHnii JTMHEHHOTO OJHOPOIHOTO AuddepeHInaIbHOr0 ypaB-
HEHHUS N - IO MOpsiIKa C TOCTOSHHBIMH KO3((ULHMEHTaMU B 3aBUCHUMOCTH OT
BHUJIA KOPHEW XapaKTEPUCTUYECKOIO YPABHEHUSI.
JIuneiinple HEOHOPOHBIE AU depeHMaNIbHbIE YpaBHEHUs. Teopema o CTpyK-
Type 001LIero penieHus.
Pemenne nuHENHBIX HEOJHOPOAHBIX MU (PepeHInanbHbIX YpPaBHEHHUM C MOCTO-
SHHBIMU KO3 dunmenTamu. MeTos1 moadopa 4acTHOTO pelIeHus JIJIsl PaBbIX Ya-
cTel BUA

f(x)=PRP,(x)e”,  f(x)=Mcospx+Nsinpx,

f (x) = P(x)e”™ cos Sx+Q(x)e™ sin SX.

Pemenne nMHEWHBIX HEOTHOPOAHBIX JU(GEpEHITUATBHBIX YPaBHCHUA METO-
JIOM BapyalvM IPOU3BOJIBHBIX [IOCTOSHHBIX.
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17. Cucrembl auddepeHnnanbiHblx ypaBHeHUU. [loHsATHE HOpPMalbHON CHCTEMBI.
[TonsiTust oOwIEr0 M YAaCTHOIO pelIeHUil cucteMbl. Teopema O MNpPUBENCHUU
Tu¢depeHINaIbHOTO YpaBHEHUS N-T0 MOpsAAKa K HOpMalbHOM cucteme. Meron
UCKJIIOYEHHSI HEU3BECTHBIX.

TEOPUSI BEPOATHOCTEM

=

Buabl ciydailHbIX COOBITHIA.

2. Knaccudeckoe v CTaTUCTHYECKOE OIPEAETCHHUs] BEPOSTHOCTU TMOSBICHUS COObI-
Tusi. OCHOBHBIE (DOPMYITBI KOMOMHATOPUKH.

3. IlpuHIMO CTAaTUCTUYECKOW YCTOWYMBOCTH OTHOCHUTENBHBIX 4acTOT. CBs3b U

pasznuyue MEXIy KJIACCHYECKHMM U CTATUCTUYECKUM OIPEICICHHUSIMU BEPOSTHO-

CTH.

['eomeTprueckoe onpesenenne BeposTHocTU. 3agaua brogdona.

Anredpa cobbituil. [IoHATHS CyMMBI U IPOU3BENECHUS COOBITUMN, UX T€OMETpUYE-

ckasi uHTeprperanus. OCHOBHbIE 3aKOHBI AJIr€Opbl COOBITHIA.

6. Teopema cllO)KE€HUs BEPOSITHOCTEM ISl HECOBMECTHBIX COOBITUH. ClencTBus U3

Hee.

Teopema cnoxeHust BEpOATHOCTEN AJ11 COBMECTHBIX COOBITHIA.

8. TeopeMa yMHOKEHHsI BEPOSITHOCTEN JUIsl 3aBUCUMBIX M HE3aBUCUMBIX  COOBITHIA.
[loHATHE YCIOBHON BEPOATHOCTH.

9. Teopema 0 BEpOSATHOCTH TOSBJICHHSI XOTSI OBl OJTHOTO COOBITHS.

10. ®opmysa OTHON BEPOSITHOCTH.

11. ®opmyna bepuyinu.

12. JlokanbHas 1 HHTETpaibHas Teopemsl Jlammaca.

13. Ompenenenrie W THUIBI COy4yallHBIX Benu4uH. [loHSITHE 3akoHA pacmpeneneHus
CIIy4allHOM BEJIMYUHBL. Psi pacnpenenenus.

14. VlaterpanbHas GyHKIUS pacmpenesieHus BeposiTHOCTel. OmpeneneHue, BeposiT-
HOCTHBIM CMBICII U CBOMCTBA.

[InoTHOCTB BeposTHOCTE. OnpeneneHue, BEPOSITHOCTHBIM CMBICI U CBOIl-

CTBa.

15.CBs3p MeXny HMHTETpabHOW (yHKIMEH pacrupeneseHus: BepOsTHOCTEH U
TUIOTHOCTBIO BEPOATHOCTEM.

16. Onpenenenuie, BEPOATHOCTHBIN CMBICT M CBOMCTBA MaTEMaTHUECKOTO OXKHUIAHUS
JUISL TUCKPETHBIX U HEMIPEPBIBHBIX CIyYalHBIX BEJIUYMH.

17. Onpenenenue, BEpOATHOCTHBIM CMBICT U CBOWCTBA IUCIIEPCUMU.

18. buHOMHAaNBHBIN 3aKOH pacpeIeICHHUS.

19.Cpennee u HauBepOsITHEUIIIEE YUCIIA TMOSBJICHUN COOBITHS MPU OMHOMHUATIBLHOM
pacrpeiesieHUN.

20. 3axon pacnpenenenus [lyaccona.

21. PaBHOMEPHBII 3aKOH paCTpeICICHHs] BEPOSITHOCTEH.

22. moKa3aTeNbHbIN 3aKOH pacipe/eleHUs] BEPOSITHOCTEH.

S

~
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23. HopManbHBIN 3aKOH pacmupenereHus BEpOosTHOCTEeH. BeposTHOCTH momagaHus
HOPMAJIBHO PAaCIpPEICIICHHON CIIy4allHOW BEJIMYMHBI Ha IIPOU3BOJIBHBIA KOHEY-
HBI UHTEPBAJL.

24. BeposTHOCTh NONIaJJaHUsI HOPMAJIBHO PACHpeesIEHHON Cly4dailHON BEIMYMHBI Ha
WHTEpBaJ, CUMMETPUYHBI OTHOCHUTEJIBHO CpeAHEro 3HadeHus. lIpaBuiio Tpex
curm. Teopema JlsamyHoBa.

25. [IpenenbHble TEOPEMBI TEOPUN BEPOSATHOCTEM.

MATEMATHYECKASA CTATUCTHUKA

IIpenMer u OCHOBHBIE 3aa4¥ MATEMATUYECKON CTaTUCTHUKMU.

[TonsiTre o BBIOOpOUHOM MeToi€e. [ 'eHepanbHast U BRIOOPOYHAs COBOKYTTHOCTH.

OCHOBHBIE MOHATHS MAaTEMATHYECKOW CTaTUCTUKH (BapUallMOHHBIN psll, 4acTOTa,

OTHOCHUTEJIbHAS YaCTOTa, CTATUCTUYECKOE PACIPEIEICHUE BBIOOPKH).

OMmupuueckast pyHKINS pacrpeaeeHus: BBIOOPKH U €€ CBOMCTBA.

IToauroH 4acToT ¥ MOJIMTOH OTHOCUTEIIBHBIX YaCTOT.

I'mcrorpamMma 4acTOT U OTHOCUTEIBHBIX YaCTOT.

ToueuHble oLeHKH TapaMeTpoB pacnpeesieHus. TpedoBaHUs K OLEHKaM.

Bri6opounas cpeansisi. CBOMCTBO yCTONYHUBOCTH BBIOOPOUHBIX CPEIHUX.

. BriGopouHas u ucnpaBieHHast JUCHIEPCUN.

10 HHTepBanbHble OLCHKU. JIOBEPUTEIBHBI WHTEPBAI U JOBEPUTEIbHAS BEPOAT-
HOCTb. IIoHATHE TOYHOCTH OLIEHKHU.

11. TlocTpoeHue JOBEPUTEIHLHOIO HHTEPBAJIA JIJIsl OLIEHKU F€HEPAIbHOM CpeHEN Mpu
W3BECTHOM CPEHEM KBaJIPaTUYECKOM OTKJIOHEHUHU.

12. T[locTpoeHne TOBEPUTETHLHOTO UHTEPBAJa I OLIEHKH TeHEePabHOM CpelHel mpH
HEU3BECTHOM CPEIHEM KBaJpPaTUYECKOM OTKJIOHeHUH. Ciydail Majoil BEIOOPKH.
Pacnpenenenne CthroneHra.

13. YopouieHaple METOABI pacueTa CTAaTUCTHYECKHUX XapaKTePUCTHK BBIOOPKH.
Y ciioBHBIE BapuaHThl. MeTo1 MPONU3BEACHUN.

wp =

©oNo O~

KoMimiekT 3ajaHuii 1J151 BLINOJIHEHUA

pacueTrHo-rpadudeckux pador (PI'P)

10 JUCIIHUITJIINHE _MaTeMaTI/IKa
(HaMMEHOBaHHUE JTUCIUTLIIMHBI)

Ilo anredpe
PI'P Ne 1, vactp 1
-11 0 2 0 2
3amanme Nel. [lanpr matpuiet A=| 1 3 2 | w B=|0 -3 3
4 0 -3 1 1 -1

BoimonuauTs geiicrust: A% +8BT .
3ayanne Ne2. TTposomkuts nanHOe MatpuuHoe paBeHctBo (2A+3B)* —4A* —6AB =...

Y TIPOBEPUTH €r0 JUId MaTpull 4 U B 13 nepBoro  3aJaHusl.
3asanue No3. Beruucnuth onpeenuTeib IByMs ClIoco0aMu: pa3iokKeHHEM I10 MIEPBOIl CTPOKE U
Pa3JoKEHUEM I10 IIEPBOMY CTOJIOITY.
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1 0 -1 2

0 2 1 -1

1 1 -1 1}

11 -2 1

3amanue Neo4. Jlns naHHOM MaTpUIlbl HAWTH 00paTHYIO MaTpuIly. CienaTh MPOBEPKY.

1 0 2
1 1 0.
-1 2 3

3aganue No5. Pemnts Matpuunoe ypasaenue AXB =C (maiitu X). Cuenarb IpoBepKy.

e e

3aznanue Ne6. Haiitu panr maTpuisl.

1 -1 2 3
0 5 4 3

2 3 8 9 15|
3 -8 2 6 2

PI'P Ne 1, vacrh 2
3aganue Nel. Pemuts cuctemy merogom Kpamepa. Cuenath npoBepKy.
X, +4X, =X, =2
2X, +2X, +3X, =7
3%, +6X, —2X;, =1
3aznanue No2. Pemuth cucremy u3 Nel metonoM oOpaTHON MaTpHULIbI.
3azganue Ne3. Pemnts cucremy u3 Nel merogom ["aycca.
3aganue No4. PermnTh HEOTHOPOHYIO cUCTEMY MeToioM ["aycca. Haiitu oO1iee pemenre u 4acT-
HO€ pEIICHHUE.
X, + X, +2X;+3%X, =5
3X, +2X, — 4%, — 2%, =1
ox, +4x, + 4x,=11
3amanue NoS. PemuTh 0THOPOIHYIO cucTeMy MeTosioM ['aycca. Haiitu obmiee pemenne u @CP.
2X, +6X, —9%, —9x%, =0
4%, —5%; + X, =0
3% +3X, —7X; —4X,=0"
X, —3X, +2X; +5x, =0
PI'P Nel, yacTtn 3
3ananue Nel. TlokasaTh, uTo BekTOpsl M, N, P 0OpasyroT 6a3UC B POCTPAHCTBE U PA3TOKHUTH

BekTOp a 1o sTomy Gasucy: M=(1,-1,2),n=(2,0,3), p=(-2,-1,1),a=(5—-4,13).
3apanue Ne2. Jlansl BeKTOpbl M u N . BBIACHUTH — KOJUIMHEAPHBI JIU BEKTOPHl d U b.

m=(28,-8,8),n=(-21,6,-6), a=2m+n,b=2n—m.

AN
3ananme Ne3. Haiirn |3, e |M|=6+/2,|n|=2, (M,M) =135, a=6n-m.
3aganue Ned. Jlan A ABC . Haiitu £ B,ecrm A(1;-1;2),B(3;3;2),C(7;1;2).

3aganue No5. Tlpu kakux 'x' BeKTOpsl @ W D mepnenaukynaspubr?
a=(x;1;-4),b =(x-3;12; x).

3aganue Ne6. Halitu mmomaas napasienorpaMma, MOCTPOEHHOTO Ha BeKTopax a u b .
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3amanue Ne7. Haittu mnomanb tpeyroasauka ABC, eciin A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).
3aganue No8. JlaHbl BEKTOpHI 4, 6, C . BoisicHUTB — KOMILTaHAPHBI JIX BEKTOpBI. ECciu BEKTOPHI HE
KOMIUTAHAPHBI, TO HAUTH 00bEeM MapaliieNienumne/a, IOCTPOCHHOTO Ha BEKTopax a, b,C u ompe-
JEeTUTh — KaKylo TPOHKY OHM 00pa3yIoT.
a(l;—1;5),b(2;4;-2),c(3;0;1).
ITo uHTErpasam

HeonpenejieHHbI HHTErpas
HaiiTu uHTErpajbl.

Jigx +3 sin 2x dx 5X+1 COS(Z SI)
1'-[ cos? X ox 2. J.cosx Ime 4'j\/x2+2x+ o j

cos(In3x+4)
2X

dx 6. [(1—3x)cos5xdx

7. J'arcth\/_dx 8. Ie’xcos5xdx 9. jx In(x+3)dx 10. I dx 11. J'(Z—x)lni/;dx

12. I(x2+3x—1)35xdx 13. I3xsin2§dx 14. I(Sx—B)cos%dx 15. J-(\ﬁ—Sx)sin xdx

sn Ccos
16. [(x=1)’In*(x-1) 1dx17jmd 1gj nx+ Xd 19f 4X+21)3x
COSX smx X

3_ a2 _ 3 2
jZ)E 6x" +7x—4 X +2x+2x+1 dx 22. jsin42xcos32xdx 23. _[sinzxcosz3xdx 24.

x+1)(x-2)’ dx 2L J‘(x2+1)(x2+x+2)

dx dx
RN crechakl e

OnpeneseHHbIH HHTETPaJI
1. Haiiti nnomane GUrypsl, orpaHuueHHON rpapukamMu GyHKIUH.
2. Haiitu momanb GUTypsl, OrpaHUYEHHON JIMHUSIMH, 33]JAHHBIMH YPaBHEHUSIMHU B TTOJISIPHBIX KO-
OpAMHATaXx.
3. Haiitu 00beM Tena, 00pa3oBaHHOTO BpamieHneM Guryp. s HeueTHBIX BAPHAHTOB — OTHOCH-
TesIbHO ocH 0X, ISl YeTHBIX BapUAHTOB — OTHOCUTENBHO ocH 0.
4. BbIYMCIUTH AJUHBI IyT KPUBBIX:
a) 3aJJaHHBIX YPaBHEHUSMH B NPSIMOYTOJILHON CHCTEME KOOpAMHAT,
0) 3aJaHHBIX YPAaBHEHUSIMH B MOJISIPHBIX KOOPAMHATAX — /Ul YETHBIX BApUAHTOB,
YpaBHEHUSMU B MMapamMeTpuyeckoi popme — JiIsl HEUETHBIX BApUAHTOB.
5. BBIUHCTUTP IJIOMIAIN TIOBEPXHOCTH, 00Pa30BaHHOH MPH BpalieHUuH BOKPYT ocu 0X KpHUBOH.
6. BeIuMcIuTh HECOOCTBEHHBIE MHTETPANIbI UM YCTAHOBUThH UX PACXOAUMOCTb.
Vcmosus 3amaq

1) y=x12, y=1@1+x?) 2) r=sin’gp 3) x* =2y, y=[X
4a) y=e*, 0<x<In5 40) r:3(l—singo) —ml2<@p<-7l6

1
[xIn? xdx

5) y=1/x, 3<x<4 6) [ X
{(2x 1)\/_1 0

KpaTHbie uHTErpajnl

2 2y
1. VI3MeHUTH MOPSIOK HHTErpUpOBaHus B ABoitHOM uHTerpaie [dy [ f (X, y)dx.
0 y-2
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2. BerauciauTh 00beM Tena, OrpaHNYEHHOTO MTOBEPXHOCTSIMH X% + y2 =4X, 7=X, Z=3X

OObikHOBeHHbIe O depeHIHATbHbIE YPABHEHUS

1. HapucoBaTh HHTErpaibHyIO KDUBYIO ypaBHEHUs ) = x? - Y, NPOXOASIIYIO

gyepe3 Touky M(2;3/2).Pemnth ypaBHEHHE METOOM U30KIUH.
Pemuth ypaBHeHUs:

2. J4+y*dx—ydy = x*ydy,

2

3 o W_Y 8 ¢

dx x* X
4 dy 3x+2y+1
" dx x+1 '

5. )cey2aV)c+()c2)/ey2 +tgy)dy =0.

Pemute 3agaun Komu 1151 ypaBHEHHI:

6. d_y:%_S_y' y(1)=1!
dx x X
7. 4y +x°y = (x* +8)e y?, y(0) =1.
1
8. Pewmwnts ypaBHEHUE: X2y xy" = .
yp y y Ix
9. Pemmts 3amauy Komm:  y” =18sin® ycosy, y(@) = %, y'(1) =3.

Pemuth YpaBHCHUA:
10 ylll/+yl/l:x,
11. y""+5y"+7y"+3y =(16x+20)e*,
12. y"+ 25y =2c0s5x —sin5x+e>,

13. y'-3y'+2y=——.
Y yrey (3+e™)

14. PeummnTsb KpaeByro 3amgady: Yy +2y'+5y=-3sin2x, y(0)=1, y(%) =0.

PemuTs cucTeMbl ypaBHEHHN:

241 = l: — ’: — i
15 {x,z +5x2+4y =0, L {z, y—2, 0. {y’ 4y —3z+sinX,
y'=1z. y'=z-y. 72'=2y—-27—-CoSX.

Teopusi BeposiTHOCTEH

1. V cbopmuka umerorcs 10 nerasneif, Mago OTIMYAIOMIMXCS IO BHEIIHEMY Buay. M3 Hux 6
JeTajel nepBoro copra, a 4 — BToporo. KakoBa BEpOSITHOCTh TOTO, UTO CPEIH B3STHIX Hayaady
5 neranel 3 OKaXxyTcsi IEPBOTO copTa?

2. B ypHe 7 4epHBIX IIapOB M 5 KENTHIX mIapoB. HailiTm BepoOATHOCTH TOTO, YTO CpeAM Hayaady
M3BJICUEHHBIX 4-X IIapOB OKaXeTcs bosiee 2-X KENThIX.

3. BepoaTHOCTh OTKa3a KaXIOro M3 HE3aBHCHUMO PAOOTAIOUIMX JIEMEHTOB JICKTPUYECKON HEeTH
pasna P =0,05. Haiitu BeposTHOCTE 6€30TKa3HOM PabOTHI SIEKTPUIECKOH IIETIH.
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4, Ha ABYX CTaHKax O6pa6aTLIBaIOTC$1 OAHOTUIIHBIC OCTAaJIH. BepOHTHOCTL HU3T'O0TOBJICHUA CTaHI[apTHOﬁ
JeTany JJis nepBoro cranka pasHa 0,96, a qyst BToporo cranka - 0,92. Jleranu ckiajpIBaloTCsS B OJJTHOM
MecTe, MPUYEM IEepPBbIM CTAaHOK HM3roTaBiIWMBaeT B 1,5 pa3za MeHblle naeraiei, yuem BTopoil. Haiitu
BEPOATHOCTDH TOI'O, YTO B3ATadA HayJady A€Talb OKaXKETCA HeCTaH,I[apTHOﬁ.

5. BCpOHTHOCTL TOI'0, YTO HayAa4dy B3dTad ACTAJIb U3 MApTHUU CTaHAApTHA, paBHA 0,92 Haiitu BCPOATHOCTDH
TOT'0, YTO CPE€AM B3ATBHIX Haydady IIECTH neTaneﬁ HE MCHEC JIBYX OKaXYTCSA HCCTaHAApPTHBIMU.

6. BepostHOCTH O€30TKa3HON pabOTHl Kaxaoro n3 700 He3aBUCHMO pabOTaIOMIMX 3JIEMEHTOB He-
KoToporo ycrporctBa paBHa 0,85. HailTu BEpOSITHOCTH TOro, YTO BBIMAYT M3 CTposi oT 80 10
120 snemenTtoB; poBHO 100 351eMEHTOB.

7. YcTpoWCTBO COCTOMT U3 4-X D3JIEMEHTOB, padoTalolMX HE3aBUCUMO Jpyr OT Jpyra.
BeposiTHOCTB Ha/iexHOM pabOThI KaXKI0T0 AJIEMEHTa B 0JHOM uctibiTanuu paBHa 0,9. CocTaBuTh
3aKOH pachpelelieHHs IUCKPETHOU clydaliHOM BeMUuuHbl X - YKMCia OTKa3aBUINX 2JIEMEHTOB B
OJIHOM OTIBITE.

8. HesaBucumsie ciyyaitnpie BenuuuHbl X u Y 3a/1aHbl pSAaMU pacripeeseHusl.

2 | 15 2‘3 151 0| 2

X | Y

01|03 | 02
P

‘ 0,3

\ .
P
HaiiTi cpeaHee KBaapaTUIECKOe OTKIOHeHHe Beanunabl Z =2 X 2_3vy.
9. VYcrpoiicTBO COCTOUT U3 4-X HE3aBUCHUMO pabOTaOLIMX OJAHOTUIIHBIX 3JIEMEHTOB. BeposTHOCTh
HaJEeKHON paboThl Kaxaoro anemMenra pasHa 0,995. HaliTu BeposTHOCTh TOTO, YTO PAabOTAIOT
HE MEHee TPeX JIEMEHTOB.
10. Cnyyaiinas BenmuurHa X 3aJaHa INIOTHOCTHIO BEPOSITHOCTEH:
0 npu x<0,

f(x)=4a(x*+2x) npu 0<x<1,
0 npu x>1.

Haiitu koa¢ddunuent "a", uHTErpalibHyr0 (QYHKIMIO paclpeesieHus
F(x), M(X), D(X) u BepositHocTh nomaganus X B unrepsai (0,2; 0,8).

11. Ha cranke usrotaBnuBaercs Aetanb. Ee qmmHa X - ciiyyaiiHasi BeJIMUMHA, paciipe/iesieHHas 110
HOPMaJbHOMY 3aKOHY ¢ mapamerpamu: d =20 cm, 0 =1,1 cm. HaiiTu BepoATHOCTb TOrO, YTO
JUIMHA JIeTalln 3aKiatodeHa Mexay 19 cm m 21,1 cM. Kakoe oTkiIOHEHME NIWHBI IeTanu OT d
MOKHO TapaHTHpoBaThb C BeposiTHocThio 0,9; 0,99? B kakux mnpegenax OynyT Jexarb
MPAKTUYECKH BCE pa3Mephl JieTanei?

29,7 32,3 34,0 35,3 37,6 38,6 40,2 42,6 44,2 51,0

Kpurepum ouenkmu:

- OLIEHKA «3a4TE€HO» BBICTABIICTCS CTYINEHTY, €CIM OH PEryJsipHO B TCUCHHE Ce-
MeCTpa IPEACTABIIUI PELICHUS 3a/1a4, BBITOJHWI ITOJTHOCTBIO BCE 3aJaHUsA U UX 3a-
LIUTHUJI, OTBETUB HA BOIPOCHI IIPENOAABATEIIS;

- OLICHKA «HE 3a4TEHO» BBICTABJIACTCA CTYJIEHTY, €CIM OH HEPEryJIIpHO B TE€YEHHUE
ceMecTpa MPEACTABIUI PELICHNs 3a7a4, BBIIOJHWI 3aJaHusl HE IOJHOCTBIO WIHM BO-
o0111e He MpeACTaBisul paboThl HA MPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOUHOCTHU
B OTBETAaX HA BONPOCHI IPENOAABATEIIS.
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