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1. Ilesan ocBOEHUA TUCHMUILIMHBI

K OCHOBHBIM 11€J15IM OCBOEHUSI TUCIUIUIMHBI «MaTeMaTukay clielyeT OTHECTH:

- BOCIIUTAHKE Y CTYJICHTOB 00IIell MaTEMaTHIECKON KyIbTYPHI,

- IPUOOPETEHUE CTYJICHTAMH IIUPOKOr0 Kpyra MaTeMaTU4E€CKUX 3HAHUM, yMe-
HUI U HaBBIKOB;

- pPa3BUTHE CIIOCOOHOCTH CTYJEHTOB K MHIYKTUBHOMY U JI€AYKTUBHOMY MBIIII-
JICHUIO Hapsy C pa3BUTUEM MATEMATHYECKOW MHTYHUIINH;

- YMEHHUE CTyJCHTaMU Pa3BHUBaTh HABBIKM CAMOCTOSITEILHOIO U3y4YCHUS yueo-
HOM M HAYYHOW JINTEPATyphl, COJCPIKAIICH MAaTEeMAaTUUYECKUE CBEIICHUS U pe3yJibTa-
ThI,

- MOJITOTOBKY CTYJACHTOB K JIEATCIIBHOCTH B COOTBETCTBHH C KBAIM(UKAITUOH-
HOH XapaKTepHCTUKON OakajgaBpa MO HaAIpaBJICHUIO, B TOM 4YHCiIe (OPMUpPOBAHHE
YMEHHI HMCMOJIb30BaTh OCBOCHHBIC MAaTeMaTUYECKUE METO/bl B MPOQeCcCUOHATLHON
e TEIbHOCTH.

K ocHOBHBIM 3a7ja4aM OCBOEHUS JUCHUILUIUHBI «MaTeMaThKa» CIeAyeT OTHE-
CTH:

- OCBOCHHE CTYACHTAMH OCHOBHBIX IMOHATHH, METOJ0B, (GOPMUPYIONIUX 00-
IIyI0 MaTEMaTUYECKYyIO MOJIrOTOBKY, HEOOXOAUMYIO JIJIsl YCIEIIHOTO PEIICHUS MPHU-
KJIaJHBIX 33]1a4;

- (dopMUpOBaHHE Yy CTyJeHTa TpeOyemoro Habopa KOMIETEHIIMM, COOTBET-
CTBYIOIIMX €TI0 HAIpaBJIECHUIO IMOJTOTOBKHA M 00ECIIEYNBAIOIINX €r0 KOHKYPEHTOCIIO-
COOHOCTh Ha PBIHKE TPY/Ia.

2. Mecto nucuuninnbl B cTpykrype OOII 0akanaBpuara

Jucrunnuaa «MaTtemaThka» OTHOCHUTCS K 00s3aTelbHOM yacTu Ojoka b1 oc-
HOBHOI 00pa30BaTEIbHON MPOTrPaMMBI.

HucuuminHa «MaTeMaThka» B3aMMOCBSI3aHa JIOTUYECKH M COJEPKATeNIbHO-
METOJANYECKH CO CIEAYIOMNMHU OUCHUITMHAMU U npakTukamu OOLI:

B 6a3zo601i wacmu:

- u3zuka;

- TeOpeTUYecKas U MPUKIIaIHAs MEXaHUKa,;

- TEOpHUS ABTOMATUYECKOTO YIIPABJICHUS;

- IPOrpaMMHUPOBAHUE U OCHOBBI AJITOPUTMHU3AIINH;

- OCHOBBI SKOHOMHUKH;

- MOJICJIMPOBAHKUE CUCTEM YIIPaBIICHUS;

- OCHOBBI POOOTOTEXHUKH;

- OCHOBBI IU(PPOBOI 0OPAOOTKH CUTHAJIOB;

- KOMITBIOTEPHBIE CUCTEMBI 00Pa0OTKH IKCIIEPUMEHTATBHBIX TAHHBIX.

B uacmu, gpopmupyemoti yuacmuuxamu oopazos8amenbHblX OMHOUWEHU:

- MUKPOITPOIIECCOPHBIC CUCTEMBI YIIPABIICHUS;

- MPOMBITIJICHHBIE POOOTHI U POOOTOTEXHUYECKUE KOMILICKCHI.

B anexmusnvix oucyuniunax:

- aBTOMAaTHU3UPOBaHHas pa3paboTKa yNPaBISIIONIUX TPOTPAMM.



3. IlepeyeHb IUIAHUPYEMbIX Pe3yJbTATOB 00y4eHHMs IO AMCHMILINHE,
COOTHECEHHbIE C IUVIAHUPYEMbIMHU Pe3yJIbTATAMHM OCBOEHHMS 00pa3o-
BaTeJIbHOM NPOrpaMMblI

B pesynbpTaTe 0CBOCHUS MUCHUTIIMHBI Y 00yJaronmxcss GopMUPYIOTCS CIemy-
IOINE KOMIIETEHIIMU U JIOJHKHBI OBITh JIOCTUTHYTHI CJIECAYIOIINE Pe3yabTaThl 00yde-
HUS KaK 3Tan (OPMUPOBAHUS COOTBETCTBYIOIIMX KOMITETECHIIUNA:

Kox xomme- | B pesynbrate ocBoeHus | IlepedeHb MIaHUPYEMBIX pe3yJIbTATOB
TCHIIMU oOpazoBaTeIbHON po- | O0Oy4EeHUS 110 AUCITUTIIINHE

rpaMMBbI oOyyJaromiics

JIOJDKEH 001a1aTh
OIIK-1 [Ipumensate ecrectBeHHO- | MOIIK-1.4. 3HaeT mNpUHIUIIAAIBHBIE

Hay4HbIE U OOILEUH)KEHEP-
HBIC 3HAHUSA, METOJBI Ma-
TEMAaTHUYECKOr0 aHajau3a |
MOJICTUPOBaHUs B Tpodec-
CHOHAJIbHOM AESITebHOCTU

0COOCHHOCTH MOJICIIMPOBAHUSI MaTeMa-
TUYECKUX, (PU3NUECKUX U XUMUUYECKUX
MPOIECCOB, MpeIHAa3HAYCHHBbIE IS
KOHKPETHBIX TEXHOJIOTUYECKUX TPO-
11ECCOB

NOIIK-1.1. TlpumeHsieT ecTeCTBEHHO-
Hay4HbIE U OOIIEMH)KCHEPHbIC 3HAHUS,
METOAbl MATEMaTUYECKOTO aHalIh3a M
MOJEIUPOBaHUSI TPU PELICHUH TMPO-
deccuoHaNbHBIX  3a7a4, HCIOJIb3YET
OCHOBHBIE 3aKOHBI JUCIUILIAH HHXKeE-
HEPHO-MEXaHUYECKOTO MOIYJIS;
HNOIIK-1.2. Ucnonb3yeT OCHOBHBIE 3a-
KOHbl €CTECTBEHHOHAYYHBIX JHUCIU-
IJIMH, TIpaBWJa TOCTPOCHUSI TEeXHUYe-
ckux cxem u ueprexei; MOIIK-1.3.
Brnaneer OCHOBHBIMH METOJAAMHU TEX-
HUKO-3KOHOMHUYECKOI'0 aHajIu3a, HaBbl-
KaMH COCTaBJICHUSI pabOYMX MPOEKTOB
B COCTAB€ TBOPUYECKOW KOMAaH/IbI

4. CTpyKTypa " coepKaHue TUCUUILIHHBI

OO6m1ast TPy 10€MKOCTh JUCHUIUIMHBI COCTABIISIET 16 3a4eTHBIX eNUHUIL, T.€. 576
aKaJeMHU4YecKknx 4acoB (M3 HUX 288 yacoB — caMocTosITelbHAsE paboTa CTYACHTOB)
pPaBHOMEPHO pa30UTHIX HA NIEPBBIE 4 ceMecTpa.

Paznenbl nucuumivbel «BeIcias MaTeMaTUKa» M3Yy4yaloTCs Ha MEPBOM U BTO-

POM Kypcax.

Ha nepBom Kypce BbIIENSIOTCS 8 3a4€THBIX €AUHUII, MPU 3TOM B MEPBOM Ce-
MeCTpE BBIACISIIOTCS 4 3aUeTHbIC eIUHUIIBL, T.€. 144 akagemMuyeckux yaca (U3 HUX 72
yaca — CaMOCTOSITENIbHAs paboTa CTYJIEHTOB), BO BTOPOM ceMecTpe — 4 3a4eTHbIC
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eqununbl (144 akageMHYecKHMX yaca, U3 HHUX 72 yaca — camMoCTOsITelbHas padoTa
CTY/JICHTOB).

Ha BTOpOM Kypce BBIIENAIOTCA 8 3a4E€THBIX €UHUIL, IPU ITOM B TPETHEM Ce-
MeCTpE BBIACISIIOTCS 4 3aUeTHBIC eIUHUIIBL, T.€. 144 akajgemMuyeckux yaca (U3 HUX 72
yaca — caMoCTosITelbHas padoTa CTYJIEHTOB), BO BTOPOM ceMecTpe — 4 3a4eTHbIC
equaUIel (144 akageMuYecKuX dYaca, U3 HUX 72 4aca — caMOCTOsATENbHAas padora
CTY/JCHTOB).

IlepBbIii ceMecTp: JeKUU — 36 4acoB, MPAKTHUYECKUE 3aHATUS — 36 4acoOB,
(dhopma KOHTPOJISI — HK3aMEH.

Bropoii cemectp: sekuuu — 36 4acoB, MpakTUYECKUE 3aHATUA — 36 4acoB,
(dbopma KOHTPOJISI — HK3aMEH.

Tpernii cemecTp: Jekuuu — 36 4acoB, MPAKTUYECKUE 3aHATUS — 36 4acoB,
(dhopma KOHTPOJISI — HK3aMEH.

YerBepThlil ceMecTpP: JEKIUHU — 36 4acOB, MPAKTUYECKUE 3aAHATHS — 36 4acoB,
(hopMa KOHTPOJIS — DK3aMEH.

CrpykTypa u colepKaHue JUCHUILUIMHBI «BbICIIas MarteMaTuKa» 0 CpOKaM U
BHJIaM paboThl oTpakeHsl B [Ipumnoxenun 1.

IlepBrlii cemecTp

Beeoenue

[Ipenmer, 3amaun U coAepKaHUE NUCHUIUIMHBI. OCHOBHBIE 3Tallbl Pa3BUTHS
mucuuiuinebl. CTpyKTypa Kypca, €ro MECTO M pojb B IMOATOTOBKE CIELHAINCTA,
CBSI3b C APYTUMU JUCLUIIIIMHAMMU.

Pazgea 1. DieMeHTHI JIMHEHHOH aJIre0pbl

Tema 1.1. MaTpulibl 1 onpeIeIUTENN.

[Tonarne marpunsl. Buael Mmatpun. JleictBus Hax matpuuaMmu. Ornepannuy Haj
MaTpUIAMHU U UX CBoicTBa. Omnpenenurenu, uX CBOMCTBA U BbluucieHUs. [loHsaTHA
MHUHOpa U aJiredOpanveckoro JOMOJHEHUs. Pa3znokeHue onpenaenuTesns Mo dJIeMEeH-
TaM CTPOKH WJIH CTOJIONA. Bhluncienue onpeaenuTeneil pa3amyHoro mopsiika.

Tema 1.2. OGpaTHas maTpua.

OOpaTHas MaTpulla U aJrOPUTM €€ BBIUMUCICHHS. DJIEMEHTapHbIe Mpeodpa3o-
BaHus Marpull. [IpuBeieHne MaTpULIbl K TMAarOHAILHOMY WJIM TPAreueBUIHOMY BU-
ny. Matpuunas (opma 3amucu CHUCTEMBbI JHUHEHHBIX alreOpandecKuX ypaBHEHHM.
Panr maTtpuiisl.

Tema 1.3. Pemenue cucreM TUHEHHBIX anreOpandyecKux ypaBHEHUH.

Cucrempl TUHEHHBIX alreOpandecKnX ypaBHEHUN, OCHOBHBIC TOHSTHS pellie-
HHUS, COBMECTHOCTH U HECOBMECTHOCTH CUCTEMBI. PelieHre cucTeM JMHENHBIX ypaB-
HeHui metogoM Kpamepa, metomom obpaTHoit mMaTpuilbl, MeTogoM ["aycca. [IpoBep-
Ka mpaBwibHOCTH pemieHuid. Teopema Kponekepa — Kanemu. Pemenne npousBosib-
HBIX CUCTEM JIMHEWHBIX YpaBHEHUN MeTOJIOM [ aycca. Pemenre 0 THOPOIHBIX CUCTEM
JIMHENHBIX YPABHEHUM.



Pa3znen 2. DjeMeHTbI BEKTOPHOM aJIre0pbl

Tema 2.1. Jluneiinple onepaly HaJa BEKTOpaMH, UX CBOWCTBA. JIMHelHbIe
KOMOMHaIWK BEKTOPOB. JIMHEIHAs 3aBUCUMOCTh U HE3aBUCUMOCTBH BEKTOpPOB. bazuc
CUCTEMBI BEKTOpOB. Pa3noxeHnue BekTopa no 0asucy.

Tema 2.2. CxansipHOE, BEKTOPHOE U CMEIIaHHOE MPOU3BEICHUS BEKTOPOB, UX
CBOWCTBA. YCIIOBUS OPTOTOHAJIBHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTO-
POB.

Tema 2.3. Jluneitnsie npoctpanctBa. basuc. IIpeoOpazoBaHue MaTpuilbl -
HEHHOTO omeparopa Ipu nepexojie oT 0azuca k 6a3zucy. CoOCTBEeHHbIC 3HAYECHUS U
COOCTBEHHBIE BEKTOPBI MATPUIIHI.

Paznen 3. KpuBble BTOpOro nopsiaka

Onnurnc, napadosa, runepoosia, UX cBOCTBa U ypaBHeHus. OO1ee ypaBHEHHE
KpHUBOM BTOpOTO nopsaka. Ilpusenenue ypaBHeHHs KpUBOM BTOPOTO IOpsAAKA K Ka-
HOHUYECKOMY BUAY.

Pa3jes1 BHIHOCHTCH HA CAMOCTOSAATEIbHOE H3yYECHHE.

Pa3zneu 4. DiieMeHTBI MATEMATHYECKOI'0 AHAJIN3A

Tema 4.1. YucnoBas mnocienoBaTenbHOCTh. lIpemen 4ymcimoBoi mociienoBa-
TeIbHOCTH U ero cBorictBa. Oynkuus. [Ipenen Gpynkuun. OCHOBHBIE TEOPEMBI O Ipe-
nenax (pyHkuuu. [lepBblil U BTOpOW 3aMevaTenbHble npezenbl. CpaBHEHHE OECKO-
HEYHO MAaJbIX U OECKOHEYHO OOJBIIMX BEIUYMH. DKBHBAJICHTHbIE OECKOHEUYHO Ma-
JIbI€ BEJTUYUHBI.

Tema 4.2. HenpepbIBHOCTh (YHKIIMI B TOUKE M Ha TIPOMEKYTKE, TOYKH pa3-
peiBa QYHKIIMHU, UX Ki1accudukamus. ACUMOTOTH Tpaduka GyHKINU, UX KIacCU(pH-
Kalusi, yCJIOBUS CYIIECTBOBAHUS, METOAbl HAXOXKICHUS.

Tema 4.3. [IpousBoanas pyukiuu. ['eomerpudeckuii ¥ MEXaHUUECKHUI CMBICIT
npousBoaHo. [IpaBuna muddepeniupoBanust 1 GOpMyJIbl BEIYUCICHUS TPOU3BO/I-
HbiX. TaOiuila TPOU3BOJHBIX OCHOBHBIX SJIEMEHTapHBIX (DyHKIMHA. Bberuucienue
MPOU3BOIHBIX (DYHKIIUH, 3aJTaHHBIX PA3JIMYHBIM 00pa3oM.

Tema 4.4. ludpdepenuman. IlpousBonnsie u auddepeHuansl BhICIIAX M0-
psankoB. [IpubnmkeHHbIe BBIUUCICHHS C TOMOIIbIO JudPepeHInanos.

Tema 4.5. PackpeiTiie HeonpeneneHHoCcTeN pa3nuaHoro tumna. [Ipasuno Jlonu-
tansa. opmyna Teitnopa. PaznoxkeHrss OCHOBHBIX 3JIEMEHTApHBIX (YHKIUH 10 ¢dop-
Mmyse Maknopena. [IpubnmkeHHble BBIYUCICHUS ¢ TOMOIIbI0 hopmysibl Tesopa.

Tema 4.6. OcHoBHBIE TeopeMbl A hepeHITUATHFHOTO UCYUCIIeHUs. MOHOTOH-
HOCTh (yHKIIUH, SKCTpeMyMbl HeoOxonuMble U JOCTaTOYHBIC YCIOBHUS MOHOTOHHO-
CTH, JIOKaJIBHOTO dKcTpeMmyMa. MccienoBanue BeImykiocTy rpaduka Gynkimu. Tod-
KH nieperuda rpaduka QyHKIuu.

Tema 4.7. OOmas cxema uccienoBanus (PyHKIIUU U TIOCTPOCHUS ee Tpaduka.
CaoiicTBa (hyHKIIHMI, HEMPEPHIBHBIX Ha OTpe3ke. Haubombiiee 1 HaMMeHbIIee 3Have-
HUA QYHKIIMU Ha OTpE3KeE.

Bropoii cemecTp

Paszpen S. IuddepeHuuanbHoe ucuuciaeHue (PyHKIMHA HECKOJIbKHUX Iepe-
MEHHBIX



Tema 5.1. OyHKIMA HECKOJBKUX MEpeMEHHbIX. [Ipenen u HempephIBHOCTD.
OcHOBHbBIE CBOWCTBAa HEMPEPHIBHBIX (YyHKIMI. YacTHpie mpousBogHble. [lomaHBIN
auddepennuan. [IponsBoaHbie CI0KHON (PYHKIIMH HECKOJBKUX MEpeMeHHbIX. YacT-
HBIE MTPOU3BOIHBIEC U AU(epeHraibl BEICIuX nopsaakos. Teopema [lIBapiia.

Tema S.2. [IpousBonHas o Hanpasienuto. ['paguent. KacarenbHast kK KpUBOM.
KacarenpHasi miockocTb U HOpMaib K moBepxHocTH. Dopmyna Telnmopa. Dkcrpe-
MyM (QYHKIIMH HECKOJIBKHUX TNepeMeHHbIX. HeoOXoaumble W JOCTAaTOYHBIE YCIOBHS
AKCTpEMyMa.

Paznen 6. UuTErpajibHOE HCHUCIEHHE

Tema 6.1. IlepBooOpasnas. HeonpeaeneHHblii MHTErpall U €ro cBoiicTBa. Tao-
JIUMIA UHTETPAJIOB OT OCHOBHBIX 3JIEMEHTapHBIX (PyHKIMI. MeToa HenocpeICTBEHHO-
r0 HHTETPUPOBAHHSL.

Merton uHTErpupOBaHus € IOMOIIBIO 3aMEHBI IIEPEMEHHOMN, ITI0ABEICHUEM 10
3Hak nquddepennnana. MeToJ HUHTErpUPOBAHUS 110 YACTSIM.

WNHTerpupoBaHue paMoHAIBHBIX APOOEH MHTErpUPOBAHUE HEKOTOPHIX BUIOB
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX (PYHKLIHM.

Tema 6.2. 3amaun, TpPUBOASIIME K TOHSTHUIO OIPEICICHHOTO HWHTErpaa.
OnpeneneHHbId MHTETPAJl, €0 CBOMCTBA. Y CJIOBUS MUHTErpupyemMocTu. MHTerpan ¢
MEpEMEHHBIM TpezenoM uHTerpupoanus. opmyna Heiorona — Jleitbnua. 3amena
IIEPEMEHHON B ONPEIEICHHOM HHTETPAJIE.

[TpunoxkeHus: Onpene’IeHHOro UHTerpaja B TeOMETPUN U MEXaHUKE (BbIUKCIIE-
HUE IO MIoCKUX (Uryp, 1IMHBI KPUBOM, 00BEMOB.

Tema 6.3. HecoOcTBeHHBIC MHTETPANIbI TIEPBOTO U BTOPOTO pojia (1o OecKo-
HEYHOMY MPOMEXYTKY, OT HEOTpaHHMUEHHBIX (PYHKUIUH HA KOHEYHOM MPOMEXKYTKE),
MX CBOMCTBA.

Tema 6.4. 3a1aun, NPUBOIAIINE K MOHATUSAM KpPAaTHBIX MHTErpasioB. Bhiumc-
JIEHHWE IBOWHBIX MHTETPAJIOB NOBTOPHBIM HHTETPUPOBAHHUEM.

Pazgen 7. UncJioBbie M PyHKIMOHAJIBHbIC PSAAbI

Tema 7.1. Yucnoseie psiabl. CxoguMocTs U cymma psiga. HeoOxoaumoe ycio-
BHE cxoauMocTH. [leictBus ¢ psaamu. CBOMCTBA YMCIOBBIX PAIOB. 3HAKOIOJIOKH-
TeNbHbIE pAAbl. ['apmMoHnueckuit psag. [Ipu3naku cpaBHEHUS.

Metonpl uccnenoBaHus CXOAUMOCTHU TOJIOKHUTENBHBIX PSAIOB: NpU3HAKK [la-
nam6epa, Ko, uaterpansusbiii npuznak Komm.

Tema 7.2. 3nakouepenyromuecs psasl. [Ipusnak JleitOnuma. AOGcomroTHas U
YCJIOBHAsI CXOJMMOCTh 3HAKOTIEPEeMEHHBIX psifoB. O000meHHbIe Tpu3Haku JamamOe-
pa u Komm.

Tema 7.3. Crenennble psabl 1 UX cBoicTBa. Teopema Abensa. MHTepBan u pa-
anyc cxogumocTu. JuddepenirpoBanie 1 HHTETPUPOBAHUE CTETIEHHBIX PSIIOB.

Tema 7.4. Psanpr Teiinopa u Maxkiopena. YcinoBue pazioXUMOCTA (PYHKITUU B
psn Telinopa. Paznoxenue HekoTopbix QpyHKuuM B psag Telnopa. [lpumenenue cre-
TIEHHBIX PSJAO0B B MIPUOIMIKECHHBIX BBIUUCICHUSIX.

Tpernii cemecTp

Paznen 8. O0bikHOBeHHBIE TUPPepeHnATIbHbIE YPABHEHUS



Tema 8.1. [Quddepenunansupie ypaBHeHuUs: epBoro nopsiaka. Beenenue. 3a-
Ja4du, MpUBoOJANe K AU(QepeHinaIbHbIM YpaBHEHUSIM NepBoro nopsiaka. OCHOB-
HbIE TIOHATHS OOBIKHOBEHHBIX AH(PEpeHINaTbHBIX ypPaBHEHUN IMEPBOTO MOPSIKA.
[TocranoBka 3amaun Komm. Teopema CymiecTBOBaHUS UM €IMHCTBEHHOCTH PEIICHUS.
OOmiee 1 yacTHOE pelIeHHs, OOIIMHA M YaCTHBIA HMHTErpaibl. | eoMeTpuyecKHii
CMBICJT 00IIIETO HHTETpaIA.

VYpaBHEHUS C Pa3ACNAIONIUMUCS MEPEMEHHBIMHU, OJHOPOAHbBIE MU hepeHIIn-
anbHbIE ypaBHEHMS. PernieHue JIMHEMHBIX YpaBHEHUW METOAOM Bapualldd IPOU3-
BOJIbHOM MOCTOSIHHOM, METOJIOM MPOU3BEACHUN bepHyIuu.

Tema 8.2. luddepenimanbabie ypaBHEHHs BHICIINX TOPAIKOB. DOpMbI 3ariu-
cu audepeHnnaIbHoro ypaBHeHUs n-ro nopsaka. O6mee u yactHoe pemenus. [o-
cTaHoBKa 3amaun Komm, kpaeBoil 3amauu. MHTErprpoBaHME METOJOM MOHMKEHHUS
MOpsIZIKA.

Tema 8.3. JIuneitnbie ogHOpoAHBIE AU DepeHInaIbHble YPABHEHHS N — IO MO-
psanaka. OOmue cBOWCTBA PEIICHHM JMHEWMHBIX OJHOPOJIHBIX AU(GhepeHIruaIbHbIX
ypaBHEHUH n — ro nopsaka. [lonstue GpyHgaMeHTanbHOM CUCTEMBI pELIEHUN JTUHEH-
HOTO OJIHOPOJIHOTO TU(PEepEeHIHATIBHOTO YPaBHEHUS N — IO MOPSAJIKA, €€ MOCTPOCHUE
JUIsl YPAaBHEHHUI C MOCTOSTHHBIMHM KO3 (dULMEHTaMH. XapaKTEpHUCTHUECKOE ypaBHE-
HUe. Bua 4acTHBIX pelnieHui JIMHEHHOTO OJHOPOAHOr0 auddepeHnanibHOro ypas-
HEHUA N — I'0 MOPSAJKA B 3aBUCUMOCTH OT BUJA KOPHEW XapaKTEepUCTUYECKOIO ypaB-
HEHUS.

JIuneiinble HeoIHOPOAHbBIE TU((EepeHIIMATBHBIE YPABHEHUSI N — 'O MOPSJIKA C
MOCTOSIHHBIMU KOd(ddunrieHTamu. Teopema 0 CTpyKType OOIero permieHusl TaKux
ypaBHeHuH. MeTos1 moadopa 4acTHOTO pelieHus (METO HEeOIpeaeIeHHbIX Koddu-
LUEHTOB) JJIs Pa3IMYHBIX CHEIMAIBHBIX BUAOB ITPABOW YacTH.

JIuneiinble HeoHOpOAHbBIE MU depeHIaTbHBIE YPAaBHEHUSI BTOPOTO MOPsIIKA.
Meron Bapyualuy Npou3BOIbHBIX TOCTOSHHBIX.

Tema 8.4. Kpaesnwie 3aaun. 3aaun Ha COOCTBEHHBIC 3HAUCHUSI.

Tema 8.5. Cuctembl OOBIKHOBEHHBIX U] PepeHInaIbHbIX ypaBHEHUI. OCHOB-
Hble TOHATHS. HopManbHble CUCTEMBI JIMHEWHBIX OJHOPOIHBIX M HEOAHOPOIHBIX
nuddepeHunanbHbIX ypaBHEHU. Penenne JIMHEHMHBIX OJHOPOAHBIX U HEOJIHOPO/I-
HBIX CHUCTEM OOBIKHOBEHHBIX NU(PPEpeHINAIbHBIX YPaBHEHUN C MOCTOSHHBIMU KO-
s puLIIeHTaMu METOJIOM UCKITFOUEHHUSI HEU3BECTHBIX.

Pa3nen 9. Teopusi pyHKIUIT KOMIJIEKCHOI TEepPeMEHHOH M ONepallMOHHOE U C-
YHCJICHUE

Tema 9.1. ®yHKIIUA KOMIUIEKCHOTO repeMeHHoro. [IpencraBnenre QpyHKImu
KOMILJIEKCHOTO TIEPEMEHHOTO KaK OTOOPaKeHUS MJIOCKUX MHOXKECTB. OCHOBHEBIE dJie-
MEHTapHbIe (DYHKIIUM KOMIUIEKCHOTO TEPEMEHHOTO, OTIMYMTEIbHBIE CBOWCTBA Ha
KOMIUJIEKCHOM IUIOCKOCTH.

Tema 9.2. Tlpenen n HeNpepHIBHOCTh (DYHKIIMM KOMILIEKCHOTO IEPEMEHHOTO.
Huddepenuupyemocts. ¥Ycnosust Ko - Pumana.

Tema 9.3. Wuterpan or GpyHKIUHA KOMIUIEKCHOTO IEPEMEHHOTO. 3aBUCUMOCTh
OT MyTH UHTerpupoBaHusi. Muterpansl oT aHanutuyeckux Gynkuuii. Teopembr Ko-



I JJI1 OAHOCBSA3HOW O0JIAaCTU M JJIsl CIOKHOTO KOHTypa. MHTerpanbHas ¢opmyina
Komm. MuTerpanbHoe npeacTaBieHne TPOM3BOAHON OT aHAIUTUYECKON (DYHKIINU.

Tema 9.4. OyHKIHMOHAIBHBIC PAIBI, CTETICHHBIC PSABI AN (PYHKIIMH KOM-
TIeKCHOTo nepeMeHHoro. Teopema Abens. Psnapr Teiinopa u Jlopana. Obmacts cxo-
JUMOCTH PSJIOB B KOMIUIEKCHOM MIOCKOCTH. Hynu n 0coOble TOUKM aHaJIUTHYECKOM
byHKIUH, UX K1accuuKarms.

Tema 9.5. Teopus BeIUETOB, OCHOBHAsA TEOpPEMA O BBIUETAX. BhIYMCIEHUE BBI-
YETOB OTHOCUTENIBHO OCOOBIX TOYEK. BBIUMCIIEHNE KOHTYPHBIX MHTETPAJIOB C IIOMO-
IO BBIYETOB.

Tema 9.6. Onepaunonnoe wucuucienue. OrnpeaeneHue MpeoOpa3OBaHUS
Jlannaca. [lonsitue opurnHana u u3zodpaxenus. ColicTBa npeodpazoBanus Jlamna-
ca. Tabnuna n300pakeHuii FIeMEHTapHBIX (PYHKIIUH.

ObpaTtHoe mpeoOpas3oBanue Jlamaca. PasnoskeHue panuvoHanbHON ApoOu Ha
npocreimue. OnepanoHHbIA METOJT pelieHHs T PepeHIInanbHbIX YPABHEHHI.

YerBepThlil ceMecTp

Pasznea 10. Teopust BeposiTHOCTEH

Tema 10.1. Brenenue. DnemeHTsl KOMOUHATOPUKU. [IpaBuia cymmel 1 Ipou3-
BeJleHNna KoMOuHatopuku. CoequHenus (pa3MenieHus, IepeCTaHOBKU, COYETAHU).

[Ipeamet Teopun BepoaTHOcTeH. Bunbl cinydalinbix coObiTuil. Knaccuueckoe,
CTaTUCTUYECKOE M T€OMETPUUECKOE ONPEIETICHUSI BEPOSITHOCTH MOSIBJICHUS COOBITHS.

Tema 10.2. AnreGpa coObiTuii. TeopeMbl CIIOXKEHHUST BEPOSITHOCTEH 1J1s1 HECOB-
MECTHBIX U COBMECTHBIX COOBITHI, TEOPEMbl YMHOXKEHHUSI BEPOSATHOCTEN IJIsl 3aBUCH-
MBIX U HE3aBUCUMBIX cOOBITHI. DOpMyIIbl TIOJIHOM BeposTHocTH, beiteca u bepryi-
nu. JlokanbHas U MHTErpaiibHas TeopemMsl Jlaraca.

Tema 10.3. CnyuaitHpie BenuuuHbl. [loHATHE 3aKOHA pacnpeneseHust Iuc-
KPETHOM clydyailHOM BEJIIMYMHBI U CTOco0bl ero omnucaHusi. OCHOBHBIE 3aKOHBI pac-
MpeaesieHns AUCKPETHOW CIy4alHOM BeJMYMHBI (TMIEpreoMeTpudecKuii, OMHOMU-
anbHbIN, pacnpeneneHue Ilyaccona).

Tema 10.4. YUucnoBble XapaKTEPUCTUKU AUCKPETHBIX CIYyYalHBIX BEJIMYHH.
MaremaTndyeckoe 0KUIAAHUE U AUCIEPCUS CIYyYalHBIX BEJIMYMH, UX BEPOSITHOCTHBIN
CMBICJI U CBOMCTBA.

Tema 10.5. HenpepbiBHble ciydaiiHble BenuduHbl. WHTerpanbHas (QyHKIUsS
pacnpenenenus. [InotHocTh BeposiTHOCTEH. CBA3b MEXAY MHTErpAIbHON (DyHKIHMEH
pacrpeneneHus U IJIOTHOCTBIO BEPOATHOCTEW. MaremaTuyeckoe OXUIAHWE U JUC-
MEepCUs HENPEPHIBHOM CIIyYalHOW BEJIUYUHBL.

OCHOBHBIE 3aKOHBI pacHpeeleHUs] HEPEPBIBHBIX CIy4YalHbIX BeJIU4YMH. PaB-
HOMEPHBIM, MOKAa3aTeJbHBIN 3aKOHbl. HopmanbpHbIli 3aKOH pacupeneneHus. Bepost-
HOCTh NONAJaHUs HOPMAJIBHO PACIpPEICICHHON CIy4YallHOM BEJIWYMHBI HA TIPOU3-
BOJIbHBIM KOHEYHBIN MHTEPBaJ, HA HHTEPBAJI, CHMMETPUYHBIA OTHOCUTEIBHO CPEAHE-
ro 3HauyeHus. [IpaBuio Tpex curm.

Tema 10.6. [IpenenbHbie TeOpeMbl Teopuu BeposiTHOcTel. HepaBenctBo Ye-
owimeBa. Teopema YeOrwimeBa. Teopema bepuymmu. LlenTpanbHas npeneabHas T€O-
pema.

Pa3znen 11. MatemaTnueckasi CTATHCTHKA



Tema 11.1. OcHoBHBIE 3aa4yu MaTEMAaTHYECKON CTAaTUCTUKHU. BbIOOpOUHBII
MeToJ. ['eHepanbHasi COBOKYMHOCTh M BBIOOpKA. Tumbl BBIOOpOK. CTaTHCTUYECKOE
pacnpezenenue BboIOOpkU. [locTpoenne smmupudeckor (GYHKIUU pachpeaeieHus
BBIOOPKH, TTOJIMTOHA ¥ THCTOTPAMMBI OTHOCUTEIHHBIX YaCTOT.

Tema 11.2. ToueuHble OLUEHKH NapaMeTPOB pacnpeneneHus. TpeOoBaHHs K
OIICHKaM: HECMEIIIEHHOCTh, COCTOATEIBLHOCTh, 3P(HEeKTUBHOCTh. BribopouHas cpen-
HsAg. BelOOpoYHast ¥ ucnpaBieHHasl IUCIIEPCUU. Y IPOIICHHbIE METO/IBI pacyeTa CTa-
TUCTUYECKUX XapaKTEPUCTUK BHIOOPKHU.

WNuTtepBanbHbie OlLEHKU. JlOBEpUTENbHBIA HMHTEpPBAl JJII MAaTeMaTH4YeCKOTro
O’KUJIaHUS MPU U3BECTHOM CpPEHEM KBaJpaTUYECKOM OTKJIOHEHHMH. Pacripenenenue
CrprofenTa. JloBepuTeNbHbIA UHTEPBAJ AJI1 BBIOOPOYHON CpeHell TpU HEM3BECTHOM
CpellHeM KBaJpaThuuecKoM oTKJIoHeHuH. Ciiydail Majioi BEIOOpKU

Tema 11.3. DneMeHTBl KOPPENSIIMOHHOTO M PETrpecCHUOHHOro aHanusa. [lo-
CTPOEHUE JIMHEHHON CpEeIHEKBAAPATUUECKOW PErpeccud METOAOM HAMMEHBIINX
KBaJpaToB. BeiOOpOUHbIN KO (DUIIMEHT KOPPEISILIMKI U €r0 CBOWCTBA.

5. OOpa3oBare/ibHbIC TEXHOJIOTMH, IPUMEHAEMbIE IIPU 0CBOCHUM
AUCHUNITHMHBI

MeTonuka mpenoiaBanus AUCIUIUIMHBI «BBICIIas MaTeMaThKay W pean3amus
KOMITIETEHTHOCTHOTO TOJX0/Ia B M3JI0KEHUU M BOCIPUSATUU MaTepualia mperycmart-
PHUBAIOT KCIIOIB30BAHUE CIIEAYIOIIUX AKTUBHBIX U MHTEPAKTUBHBIX (HOPM IMpoBee-
HUS TPYNIOBBIX, UHANBUAYAIbHBIX, ayJUTOPHBIX 3aHATUNA B COUYETAHHH C BHEAYIH-
TOPHOU pabOTOi C 1eNbl0 POPMUPOBAHUS U PA3BUTHS NMPOPECCUOHATBHBIX HaBBIKOB
00yJarIMXCS:

— IPUBJICUYCHUE JTYUIINX CTYJACHTOB K KOHCYJbTUPOBAHUIO OTCTAIOIIUX.

— OpTraHu3alys U MIPOBECHUE TEKYIIETO KOHTPOJISl 3HAaHUH CTYACHTOB B (hopme
0JIaHKOBOT'O TECTUPOBAHUS;

— UCTIOJB30BaHUE MHTEPAKTUBHBIX (DOPM TEKYIIETo KOHTpoJs B popme ayau-
TOPHOTO ¥ BHEAYAUTOPHOTO MHTEPHET-TECTUPOBAHNUS;

— UTOTOBBII KOHTPOJb COCTOUT B YCTHOM JK3aMEHE 10 MaTeMaTHUKe C yU4eTOM
PE3yJIbTATOB BBITOJHEHUSI CAMOCTOSITENILHBIX PaldoT.

VY nenbHbIA BeC 3aHATHH, MPOBOJAUMBIX B MHTEPAKTUBHBIX (hopmax, onpeeacH
TJIaBHOM 11ETbI0 00pa30BaTENbHON MPOTPaMMBbI, OCOOCHHOCThIO KOHTHHTEHTa 00y4Ja-
IOIUXCSL W COJIEP)KaHUEM JTUCIUIUIMHBI «MaremaThka» U B LEJIOM IO JUCITUTUIMHE
coctaBisieT 50 % ayIUTOPHBIX 3aHIATUI. 3aHATUS JIEKIIMOHHOTO TUIA COCTaBIISIIOT 50
% 0T 00bemMa ayTMTOPHBIX 3aHATHH.

[IpoBenenne 3aHATHI TIpeaycMaTpuBaeTcs Takke B online.mospolytech.ru Ha
OCHOBe pa3paboTaHHBIX Kadeapoit «MaremMaTnkay IIEKTPOHHBIX 00pa30BaTEIbHBIX
pecypcoB (DOP) no Bcem pazzenaM MporpaMMbi:

Hucnunnmza Mapuipyt
Maremaruka (muHeiHas | https://Ims.mospolytech.ru/course/view.php?id=3368
Y BEKTOpHas anredpa)
WuTterpansaoe ucuncne- | https://Ims.mospolytech.ru/course/view.php?id=3781
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HUe QyHKIUI 0HOM Tie-
PEMEHHOI
Huddepenunansuoe uc- | https://Ims.mospolytech.ru/course/view.php?id=3362
quciieHue QYHKIMH He-
CKOJIBKUX MTEPEMEHHBIX
Psaner https://Ims.mospolytech.ru/local/crw/course.php?id=3377
DieMeHThl MaTeMaTrde- | https://Ims.mospolytech.ru/course/view.php?id=313
CKOro aHanmsa - 1

Huddepenunansubie https://lms.mospolytech.ru/course/view.php?id=4396
ypaBHEHHUS
Teopust pyHKIMI KOM- https://lms.mospolytech.ru/course/view.php?id=1219

IJIEKCHOM TIEPEMEHHOMN 1
OTIepaIIMOHHOE UCYHCIIe-
HUE

Teopus BeposTHOCTEH https://Ims.mospolytech.ru/course/view.php?id=573
Maremaruueckas ctatu- | https://Ims.mospolytech.ru/course/view.php?id=720
CTHKa

Pa3zpaboTtannbsie DOP BKIIIOUAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.

6. OueHouHble cpeACTBA JUISI TEKYIIEro KOHTPOJISI YCIEeBAEMOCTH, MPOMEXY-
TOYHOH AaTTecTalMM MO HMTOraM OCBOEHHS JAUCHUIUIMHBI H Yy4eOHO-
MeToau4YecKoe odecrieyeHne CaMOCTOSITeJIbHOI paGoThl CTY1eHTOB

B nporiecce o0yueHus Ha MEPBOM M BTOPOM KypCax HCIOIB3YIOTCS CIEIyIO-
1€ OLICHOYHBIE (POPMBI CAMOCTOSATEIHLHON pabOTHI CTYIEHTOB, OIICHOUHBIE CPE/ICTBA
TEKYLLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHBIX aTTECTALINM:

B IIEPBOM cemMecTpe
- IB€ pacyeTHO-Tpaduueckue padoThl.
- TPU CaMOCTOATENbHBIX (KOHTPOJBHBIX) PaOOTHI B Ay IUTOPHUU.

PacuerHo-rpaguyeckasi padbora Nel 1o JiuHeHHOM U BEKTOPHOHW aJredpe.
Kpatkoe copepxanue u 3Tanbl pacueTHO-Tpaduueckoi padoThI:

[lepBbIii dTaI.

Pemiennie cucteM JTuUHEWHBIX anreOpanyeckux ypaBHeHHH meronamu ['aycca,
Kpamepa u oOpaTHOI MaTpuIbI.

Bropoii srar.

Bekropsbl, aeiictBus Haj BekTopaMu. CKajsipHOE, BEKTOPHOE, CMEIIAHHOE
IIPOU3BEACHUSA BEKTOPOB.

PacuetHo-rpajduueckas padora Ne2 mo MareMaTu4eCKOMY aHAJIH3Y.

Kpatkoe comepxanue u 3Tarmbl pacueTHO-Tpaduueckoi paboThI:
[Ipenen yncioBo# MOCIEOBATENHHOCTH, TIpeien GyHKIIUU.
HccnenoBanrie GyHKIIMU HA HEMPEPHIBHOCT.

Brruncnenue npou3BOAHBIX (PYHKIIUN.

UccnenoBanrie pyHKIUMU, TOCTPOSHUE TPaduKOB.

Bo BTOpOM cemecTpe

- TpU pacyeTHO-TpaduuecKkue paboThI.
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- TPU CaMOCTOATENbHBIX (KOHTPOJBHBIX) PAOOTHI B &y IUTOPHUHU.

PacyerHo-rpaguueckasi padora Ne 3 nmo (pyHKHUSIM HECKOJbKHMX Iepe-

MEHHBIX.

Kpatkoe comepxanue pacueTHO-TpaduuecKoi pabOThI:
OYyHKIMM HECKOJIbKUX IEpEeMEHHBbIX. HacTHble npou3BoAHbIe. [IponsBonHbIe

OT CHOXHbIX (yHKuMi. [Ipon3BoAgHas MO HANPABICHUIO M TPAJAUEHT. DKCTPEMYM
(GYHKIIUHU IBYX IEPEMEHHBIX.

PacuerHo-rpagnueckasi padora Ne 4 10 HHTErpaJbHOMY HCYHUCICHUIO.

Kpatkoe conepxanue 1 3Tarnbl pacueTHO-Tpaduueckoi paboThI:

[TepBblii 3Tar:

Mertonsl HHTErpUpOBaHKs. BrluncieHne HeonpeAEIEHHBIX NHTETPAJIOB.
Bropoii srar:

[IpunoxeHus onpeeieHHbIX HHTerpaioB. MccienoBanue cxoaMMoCT HECOO-

CTBCHHBIX MHTCI'PAJIOB.

PacuerHo-rpaguuyeckast padora Ne S no psigam.

Kpatkoe conepxanue 1 3Tanbl pacueTHO-rpaduueckoi paboThI:

[lepBbIii oTa:

HccnenoBanre cXOAMMOCTH YUCIOBBIX PSJIOB.

Bropoit srarm:

HccnenoBanre CXOOUMOCTH CTENEHHBIX psiioB. Pa3nokeHue QyHKUUNA B CTe-

IICHHBIC PAIABI.

B TpeTrbem cemecTpe

- IB€ pacyeTHO-Tpaduueckue padoThl.
- JIB€ CAMOCTOSITEJIbHBIX (KOHTPOJIBHBIX) PAOOTHI B Ay IUTOPHH.
PacuerHo-rpaguueckass padora Ne 6 mo nuddepeHunaJIbHbIM yPABHEHH-

M.
Kparkoe coneprkanue pacueTHO-rpaduyecKoil paboThI:
MeTtonb! pemiennii qudpepeHrnanbHbIX ypaBHEHUN Pa3IMyHOIO TUIIA.
PacuerHo-rpagpuyeckasi padora Ne 7 mo reopuu QyHKIUI KOMILICKCHOM
nepeMeHHOM.

Kpatkoe copepxanue pacueTHO-Tpaduueckoi paboThI:

JleiicTBUA HaJl KOMIUJIEKCHBIMU YHCIIAMHU, JIeMEHTapHble (DYHKIIMU KOMILIEKC-
HOM NIEPEMEHHOM, BBIYMCIIEHUE KOHTYPHBIX UHTErPAJIOB.
Pemenue nuddepeHnanbHpIX YpaBHEHUN ONepaliOHHBIM METOJIOM.

B yerBepTOM cemecTpe

- IB€ pacyeTHO-Tpadrueckue padoThl.
- IB€ CAMOCTOSITEIHHBIX (KOHTPOJIBHBIX) PAOOTHI B Ay TUTOPHH.

PacuerHo-rpajduueckasi padora Ne 8 mo reopuu BeposATHOCTEI.

Kpartkoe coneprkanue pacdeTHO-Tpauaeckoi padoTsI:
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OnpeneneHue BEPOATHOCTEH CIyYalHBIX COOBITUN, 3aKOHOB paCHpeeICHHUS
JUCKPETHBIX U HETIPEPBHIBHBIX CIIyYalHBIX BEJIMYUH U UX YHUCIOBBIX XapaKTEPUCTHK.

PacuerHo-rpaguyeckast padora Ne 9 mo MmareMaTu4ecKoil craTUCTHKe.

Kpatkoe comepxanue pacueTHO-TpaduuecKoi paboThI:

[TocTpoeHne aMIHPUICCKON (QYHKITUN paclpeeICHNsT BEIOOPKH, TOJUTOHA U
TECTOTPAaMMBbI OTHOCHUTEJIBHBIX YacTOT.

Pacder cTaTHCTHYECKUX XapaKTEPUCTUK BHIOOPKH.

OuLeHOYHbIE CpENCTBA TEKYIIETO KOHTPOJIA YCHEBAEMOCTH BKJIFOYAKOT KOH-
TPOJIbHBIE BOMPOCHI U 3ajaHus B (opMe OJaHKOBOTO TECTHUPOBAHUS JJISI KOHTPOJIS
OCBOCHHMSI 00YUYaIOIIMMHUCS pa3iesioB AUCIUIUIHHGI, ipreM PT'P.

OOpas1pl TeCTOBBIX 3a/laHuid, 3aaaHuii PI'P, KOHTpOJbHBIX BOMPOCOB U 3aja-
HUU JUIs1 TPOBEJIEHUS TEKYILEr0 KOHTPOJISI, 9K3aMEHAIIMOHHBIX OUJIETOB IPUBECHBI B
[Ipunoxenun 2.

a. DoH/I OLICHOYHBIX CPEACTB /ISl NIPOBEICHUs] MPOMEKYTOUYHOM aTTe-
CTAIMH 00YYAKIIMXCH 0 JUCUHUILIMHE «BpIciass MaTeMaTuKa

[lepeuens KOMIETEHIINI C YKa3aHHEM 3TanoB UX (OPMHUPOBAHUS B MpOIECCE
OCBOEHHMSI 00pa30BaTEIbHON MPOTPAMMBI.
B pesynbprate ocBOCHHS AMCUMILIUHBI POPMHUPYIOTCS CIEAYIONINE KOMIIETECH-

1005051

Kon B pesynbrate ocBoeHHS 00pa3oBaTENBHOM MPOrpamMMbl 00ydaro-

KOMIIETEHLIUH | IIIUKUCS JOJDKEH

OIIK-1 [IpuMeHATh €CTEeCTBEHHOHAyYHbIE M OOILEHH)KEHEpPHbIE 3HaHUS,
METO/Ibl MAaTEMaTUYECKOr0 aHajlu3a U MOAEIUPOBAHUS B Mpodec-
CHUOHAJIBHOM JIEITEIbHOCTHU

B nporiecce ocBoeHus 00pa3oBaTENbHONW MPOrPaMMBbl JaHHBIC KOMITCTCHIIUH, B
TOM YHCJIE UX OTAEIbHbIE KOMIIOHEHTHI, (POPMUPYIOTCS MOITAIMHO B XOJI€ OCBOCHUSA
0OyYaroMMUCs TUCHUTIINH (MOAYJIeH), MPAKTUK B COOTBETCTBUU C y4E€OHBIM IIja-
HOM M KaJIeHJapHbIM TpaduKoM y4eOHOTO mporiecca.

Omnucanue mnokasareneil 1 KpUTEPUEB OIICHUBAHUS KOMIETEHUUH, (hopMupye-
MBIX I10 UTOTaM OCBOEHHUS AUCLMUIUIMHBI, ONTMCAHUE KA OLCHUBAHUS

[TokazaTenem OINeHUBAHUS KOMIIETCHIIMM Ha Pa3IMYHbBIX dTarax ux (GOpMHPO-
BaHMSI SIBJIACTCS JOCTHXKEHUE 00YUYalOIUMHUCS TIAaHUPYEMBIX Pe3yJIbTaTOB O0yUeHHUs
10 TUCUUILIINHE.

OIIK-1 IIpuMeHATH eCTeCTBEHHOHAYYHbIC H O00LIeHHKCHEPHbIC 3HAHMS, METOAbI MaTe-

MATHICCKOIo aHaJdu3a 1 MOAC/IMPOBAHUA B npoq)eccnona.nbnoﬁ AeATECJIbHOCTH

IToxa3arenn Kpurtepuu oneHnBanus
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2 3 4 5
NOIIK-1.4. 3naet | OOy4varonuiics OO0yuarommiics OO6yuaromuiics OO6yuarommiics
MPUHIMITAATIFHBIC JEMOHCTPHUPYET JIEMOHCTPHPYET JIEMOHCTPUPYET JEMOHCTPHPYET
OCOOCHHOCTH MOJICNIH- | TTOJIHOE OTCYTCTBHE | HEIOJIHOE COOT- JIOCTaTOYHO ITOJIHOE COOTBET-
pOBaHMsI MaTeMarude- | WM HEJAOCTaTOY- | BETCTBHE 3HAHWKA | TITyOOKWE 3HAHWs | CTBUE 3HAHUU MPO-
CKHX, (PM3UYECKMX U | HOE€ COOTBETCTBHE | IPOrpaMMe: KOHTPOJIMPYEMBIX | TPaMMe JUCIIH-
XUMHYECKUX TIPOIleC- | 3HAHUM KOHTPOJH- | TOMYCKAOTCS pa3nenoB  TUCIU- | IUTUHBI,
COB,  MNpeAHA3HAYCH- | PYEMbIX pPa3/ClIOB | OIIMOKH, IIPOSB- IUIMHBI, OTBEYAET | JJOTUYHO U apry-
HbIC I KOHKPETHBIX | MAaTEMaTHKH: JIAETCST HEJIOCTAa- Ha BCE BOIPOCHI, B | MCHTUPOBAHHO OT-
TEXHOJOTMYECKHUX HE CIOco0eH apry- | TOYHOE, MOBEPX- TOM YHCJIE JOIOJI- | BEYaeT Ha BCE BO-
IIPOIIECCOB MEHTHUPOBAHHO U | HOCTHOE 3HAHUE HUTENBbHBIE. B TO | Mpockl, B TOM 4uc-
MOCIIEIOBATEIBHO | TEOPUH, CYTH Me- | JK€ BpeMs TIPH OT- | Jie JOMOIHUTEb-
u3jaraTb MaTepu- | TOIOB. [y mody- | BETe  JIOIYCKAaeT | HbIC, TOKAa3bIBACT
a1, HEMPaBWIBHO | YCHUS MPABUIIb- HECYIIIECTBCHHBIC | BBICOKUI YPOBCHb
OTBEYaeT Ha JO- | HOrO OTBETa Tpe- | MOrPEIIHOCTH HJIH | TEOPETHYCCKOM
MOJTHUTEIIBHBIE BO- | OYIOTCS yTOUHSI- JIaeT HEIO0CTATOY- | IMOJArOTOBKH
IPOCHI WK 3aTPY/I- | FOIIUE BOIPOCHI. HO IIOJIHBIE OTBE-
HSIETCSI C OTBETOM TBI
NOIIK-1.1. ITpumens- | OGyuaromuiics OO6yyarormumiics OObyuaromuiics Obyuarommmiics
€T ©eCTCCTBEHHOHAy4- | TOKA3bIBACT HEJIO- | JEMOHCTPHUPYET JIEMOHCTPHUPYET JEMOHCTPHPYET

HbIC U OOLICHHXCHEP-
HbIC 3HAHUS, METOJIBI
MaTeMaTHYECKOTO
aHaJIM3a W MOJCIIUPO-
BaHUS TIpH peEIICHUU
npodeccuoHaNbHBIX
3aJ1a4, MCIOJIb3yeT OC-
HOBHBIC 3aKOHBI IHIC-
[UTUTAH ~ UHXXCHEPHO-
MEXaHUYECKOTO MOJY-
TSt

HOIIK-1.2. Hcnomns-
3yeT OCHOBHBIE 3aKO-
Hbl €CTECTBEHHOHAYY-
HBIX JTUCITUIUINH, TIpa-
BUJIA TIOCTPOCHHS TEX-
HUYECKUX CXEM H 4ep-
TEXKEH;

CTaTOYHOE yMEHHE
HNPUMEHSTh TEO-
PHIO K PEIICHUIO
npeJiaraeMbIxX 3a-
Jia4, JOMyCKaeT
rpyOble oOKH
IIpY PEIICHUH 3a-
a4 Uiy BooOIIe
pelIeHus 3a1a4 OT-
CYTCTBYIOT, HEIIpa-
BUJIBHO OTBEYAET
Ha JIONOJTHUTEIb-
HBIE BOIIPOCHI, CBSI-
3aHHbBIE C H3Yy4aB-
IIMMUCS B Kypce
MaTeMaTU4eCKUMH
METOaMHU ¥ MOJIe-
JSIMA WJTH 3aTPY/I-
HSIETCS C OTBETOM

HETIOJIHOE COOT-
BETCTBUE CJICTY-
FOIIUX YMEHUM:
penieHue 3aaaq,
yMEHUE MOJIb30-
BaThCS pa3iny-
HBIMU MaTeMaTH-
YEeCKUMHU METOa-
MHu. B pemenun
3a/1a4 MOTYT CO-
JIePKATHCS TPY-
Oble OIIMOKHU,
TIPOSIBIISIETCS HE-
JIOCTaTOYHOE
YMEHUE TpuUMe-
HATb TEOPHIO K
peIlIeHuto peyia-
raeMbIX 3ajJad.

YaCTUYHOE COOT-
BETCTBHE CIIETY-
IOIIUX YMEHUM:
MIPUMEHSTH T€Ope-
THYECKHUE METOJIBI
K PEIICHHUIO 3a/1a4.
YMeHUs 0OCBOCHEI,
HO JIOTTYCKaIOTCS
HE3HAYUTEIbHBIE
OIIMOKH, HETOU-
HOCTH, 3aTpy/IHEe-
HUS TIPU PeLIeHUN
3aJ1a4, HE BIUSIIO-
1Iye Ha OOIIUiH
XOJT peIICHUS

yMEHHE TpHUMe-
HATH TEOPHIO K
pENICHUIO TpeIa-
raeMbIX 3aj1ad4,
MPABUIIbHO U TMOJI-
HO CTPOUTH pelle-
HHS MaTeMaTHye-
ckux 3agad. CBo-
00/THO oTIepUpyeT
pUOOPETEHHBIMU
YMEHUSIMH, MTPH-
MEHSIET UX B CUTY-
aIlAsIX MTOBBIIIECH-
HOH CIIO)KHOCTH.

HNOIIK-1.3. Bnaneer
OCHOBHBIMH METOJaMH
TEXHUKO-
SKOHOMUYECKOT'O aHa-
JIM3a, HaBBIKAaMH CO-
CTaBJICHUS pabounx
MPOEKTOB B COCTaBE
TBOPUYECKON KOMaH/IbI

OO0yyaromuiicst He
BJaJICET UJIM B CO-
BEPILEHHO HENO-
CTaTOYHOMH cTele-
HU BJIACCT HABLI-
KaMH IpUMEHEHUS
TEOPETUYECKOTO
amnmnapara 1 pas-
JIMIHBIX MaTeMaTH-
YEeCKHX METOJOB K

OO6yuarormmiics
BIIaJIcET MaTeMa-
THUYECKUMH METO-
JIaMH B HEIIOJIHOM
obbeme, ormyc-
KalOTCs 3HAYH-
TeJIbHEBIEC OIINOKH,
MIPOSIBIISIETCS He-
JIOCTaTOYHOCTH
BJIaJICHUS MaTe-

OO0yyarommmiics
YaCTUYHO BJIaJCET
pa3InYHBIMH Ma-
TEMaTHYECKHUMH
METOJaMH, HaBbI-
KM OCBOCHBI, HO
JIOITYCKAIOTCS He-
3HAYUTCIIBHBIC
OIINOKH, HETOY-
HOCTH, 3aTPyIHE-

OOyyarommiics B
IMOJITHOM 00beMe
BIIQJICET Pa3Iny-
HBEIMH MaTeMaTH-
YeCKMMHU METO/1a-
MH, CBOOOIHO
MPUMEHSIET TTOJTY-
YEHHBIE HABBLIKU B
CUTYAIUSAX ITOBbI-
IICHHOM CJIOKHO-
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PEUICHUTIO 3ada4 MaTHYSCKOM TeX- HUA IIPpU aHAJIMTH- | CTH.

HUKOMU, UCIIBITHI- YECKUX OIlepalu-
BA€T 3HAYUTEIIb- AX, IEpeHoce

HBIE 3aTPYAHCHUsI | YMEHUI Ha HOBBIC,
IIpY IPUMEHEHUU | HECTaHJIapTHBIC
HAaBBIKOB B HOBBIX | CHUTYallUH.
CUTyalusiX.

d)opMa l'[pOMe)KyTO‘IHOﬁ arTreCTallimu: 3K3aMCH

[TpomexyTouHas aTTecTanus OOydaromuxcsi B opMe dK3aMeHa MPOBOAUTCS

Mo pe3yJbTaTaM BBIMIOJHEHUS BCEX BHUAOB Y4YeOHOM pabOThI, MPeryCMOTPEHHBIX

y‘-Ie6HBIM IIJTAaHOM I1O I[aHHOﬁ AUCHUILIMHEC, IIPHU 9TOM YUUTBIBAIOTCA PC3YJILTATHI TC-
KYIICIO KOHTPOJIA YCIICBACMOCTH B TCUCHHUC CCMCCTpaA. OHGHKa CTCIICHU JOCTHXKCHUA
O6y“IaIOHH/IMI/IC5I IUIAHUPYCMBIX PC3YJIBTATOB 06yquH;1 10 JUCHUIIJIMHC ITPOBOAUTCA
IIpernogaBaTcjicM, BCAYIIUM 3aHATHA 110 JUCHUIIIIMHC MCTOJI0OM BKCHCpTHOﬁ OILICHKH.
IIo utoram HpOMC)KYTO‘iHOﬁ aTTCCTalluy 110 JUCHHUIIIMHC BBICTABJIICTCA OLICHKA «OT-
JIMYHO)», «XOPOILIO0», «YAOBJICTBOPUTCIIbHO» HUIIN «HCYAOBJICTBOPUTCIIBHO).

[Ikana oneHuBanus

Omnucanue

OTJU4YHO

BrinonHeHs! Bce BUJIbI yueOHOUM paboThI, IPEyCMOT-
peHHble YuyeOHbIM TuIaHoM. CTYJIGHT AEMOHCTPHUPYET
COOTBETCTBHE 3HAHWM, YMEHHUM, HABBIKOB IOKA3aTe-
JSIM, TIPUBEJACHHBIM B TaOJMIAX, OMEPUPYET MPHOO-
PETEHHBIMU 3HAHUSIMH, YMEHHUSIMU, HAaBBIKAMH, MPU-
MEHSET MX B CUTYyallUsIX TOBBIIICHHOW CJIOKHOCTH.
[Ipu 5TOM MOTYyT OBITH JIOMYIICHB HE3HAUYUTEIIHHBIC
OImMMOKH, HETOYHOCTH, 3aTPyJAHCHHUS IpPU IEepEeHOCe
3HAHUN M YMEHHI Ha HOBBIC, HECTAHIAPTHBIE 3a1a4H.

Xopoiuo

BrimotHeHBI BCe BUABI YUeOHOUM pabOThI, TPEIyCMOT-
peHHbIe yu4eOHBIM TaHoM. CTyAEHT JEMOHCTPUPYET
COOTBETCTBHE 3HAHWUW, YMEHHUM, HABBIKOB IOKAa3aTe-
JSIM, TIPUBEJICHHBIM B TaOJIMIIAX, OMIEPUPYET MPHOO-
PETCHHBIMHM 3HAHWUSMH, YMEHHUSIMH, HaBbIKaMH. B To
e BpeMs MPU OTBETE JOIYCKAECT HECYIIeCTBCHHBIC
MOTPENTHOCTH, 33Jaddl pemIacT C HEI0YeTaMH, He
BIIUSIOIIUMH Ha OOIINH XOJT PEIICHHUS.

Ya0oBJ1eTBOPUTEIBHO

BrimotHeHBI BCe BUABI YUeOHOUM pabOThI, TPEIyCMOT-
peHHBbIC y4eOHBIM IIaHOM. CTYACHT JEMOHCTPHUPYET
COOTBETCTBHC 3HAHWH, YMCHHI, HaBBIKOB IIOKa3aTe-
JSM, TIPUBEJCHHBIM B TAOJIMIIAX, OTNEPUPYET MPHUOO-
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PETEHHBIMM 3HAHUSMH, yYMEHUsSMH, HaBblkamu. Ho
MOKa3bIBACT HErNIyOOKUE 3HAHUS, NMPU OTBETE HE J0-
MyCKaeT rpyObIX OMMOOK WM MPOTUBOPEUHH, OJTHAKO
B (OpMYJIMPOBAHUH OTBETAa OTCYTCTBYET OJDKHAS
CBSI3b MEXJY aHAJIM30M, APTYMEHTAlUHMEHd U BBIBOJIA-
MH, B PELICHUU 3a7a4 MOTYT COJIEPKaTbCs TpyOble
omnOku. J[7s mosrydeHus mpaBUIIBHOTO OTBETAa Tpe-
OYIOTCSl YTOUHSIIOLIUE BOIIPOCHI.

He BbInonHeH ouH Wi 0oJsiee BUAOB yueOHOU pado-
ThI, TPEAYCMOTPEHHBIX Y4eOHbIM IJIaHOM. CTyJeHT
JIEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHUM,
YMEHHM, HaBBIKOB IIOKA3aTelsiM, IPUBEIACHHBIM B
HeynoBierBopuTeabHO | TAOIUIAX, JOMYCKAIOTCS 3HAYUTEIbHBIC OIIUOKH,
MPOSIBIIACTCS OTCYTCTBUE 3HAHUM, YMEHMM, HABBIKOB
o psay ToKaszaTesed, CTYJASHT HUCMBITHIBACT 3HAYM-
TeJIbHBIC 3aTPYIHCHHS IIPU ONCPUPOBAHUHN 3HAHUSIMHU
1 YMEHHUSIMU.

@DOH/IbI OIEHOYHBIX CPEACTB MPEJCTABICHBI B MIPHIIOKEHUHU 2 K paboyeil mpo-
rpaMme.

6.2.3. Opranmnsanus u NOPsA0K NMPOBEACHUSI IPOMEKYTOYHOH aTTeCTAlUU

[IpomexxyTouHast arTecTauus - (3K3aMeH, 3a4€T) NPOBOAUTCS 10 Ouneram. Bo3-
MO>KHO MPUMEHEHHE CPEJICTB JIEKTPOHHOTO 00yUYEHHUs U AUCTAHIIMOHHBIX 00pa3oBa-
TEJIbHBIX TEXHOJIOTHH.

PernaMeHT npoBeneHus aTTECTALNN:

- BpeMs I TIOJITOTOBKHU OTBETA HA BOMPOCHI -He Oosee 40 MuH.

. DK3aMeHaIMOHHbIE OUJIEThI XpaHITCs Ha Kadeape. B momorns cryaenTam ass
MOJATOTOBKHU K aTTECTAIIMK 0Opa3Ilbl SK3aMEHAIMOHHBIX OUJIETOB U MEPEUYECHb BOIPO-
COB, BBIHOCUMBIX TperojaBaTejIeM Ha aTTECTAIMIO MO JUCIUIUIMHE (U3 KOTOPHIX U
dbopMHpyIOTCS SK3aMEHAllMOHHBIe OMIIeTh) NpuBeaeHbl B [Ipunoxenun 2 k padoueit
nporpamme «DoHJ o1leHOYHBIX cpeACcTB». B online.mospolytech.ru nmpuBenens! Tak-
K€ TPEHUPOBOUHBIC TECTHI.

7. Y4deOHO-MeTOAMYECKOE U HHPOPMALMOHHOE 00eceYeHre U CIUTITUHbI

a) OCHOBHAas JiUTeparypa:

1. Kynpssues JI.J[. Kpatkuit kypc maremarnueckoro ananuza. T.1. Quddepen-
[MaJTbHOE ¥ MHTETPATbHOE MCUMCIEHUS (PYHKIMI OTHON mepeMeHHOU. Pspr:
VY4eOHuk [DneKTpoHHBIN pecypc]: yueb. - DnekTpoH. aaH. - Mocksa: duzmar-
mut, 2015. - 444 c. [Pexum noctyma: URL: https://e.lanbook.com/book/71994
- 3ary. ¢ ’KpaHa. |
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https://e.lanbook.com/book/71994

. I'mypman B.E. Teopust BeposTHOCTEH W MaTeMaTH4ecKas CTaTUCTHUKA. 12-€
u3a. crep. M.: FOpaiit, 2013. — 479 c., 139 3k3.

0) AoNOJIHMTE/IbHAs JIUTepaTypa:

. Munocue B.b., Mapteinenko A.U., Jlsxosckuit B.A., 3yokoB B.I'. Kypc
BBICIIIEH MaTeMaTuku: YdyeOHoe mocobOue. Yacte 1.M.: MI'MY, 2007; Yacts
2M.: MI'MY, 2007. Yacts 3. M.:. MINY, 2011. 400 »sks.
https://e.lanbook.com/

. 3yokoB B.I'., JIsxoBckuii B.A., Mapteinenko A.W., Munocues B.b., [1ymikaps
E.A. Kypc MareMaTuku 1Jisi TEXHUYECKUX BBICIIMX y4E€OHBIX 3aBelleHUd. M.:
MI'Y, 2012. 400 »x3. https://e.lanbook.com/

. Kypc nexumii o nuHeiHON anreOpe M aHAIMTUYECKOW T'€OMETpHUU: yueOHOe
nocooue. // Kynpsasues b.1O., Matsm B.J., TlokazeeB B.B., Uepkecosa I'.B..
M.: MITY «MAMMy», 2009. http:/lib.mami.ru/lib/content/elektronnyy-
katalog. DneKkTpoHHBIN pecypc.

. Marematuueckuil ananus. Teopus npenenoB u auddepeHnnanbHOe UCUUCTIe-
HUE: OCHOBHBIE TOJIOKEHUSI TEOPHUHM, METOJUYECKHE YyKa3aHWUS W BapUAHTHI
pacueTHo-Tpaduyeckux padot // boxynoB M.A., boponuna C.U., KopoTkoBa
H.H., Tkauenko O.U. M.: MI'TY «MAMI», 2009.
http://lib.mami.ru/lib/content/elektronnyy-katalog. neKTpOHHBIN pecypc.

. .M. boaynos, JI.K. Kuiiko, H.H. IlycroBoiitoB, O.1. Tkauenko Psapl. Die-
MeHThI Teopun. Bapuantel PI'P. Meronnueckne ykazanus it CTyAEHTOB Iep-
BOro Kypca Bcex cnenuanbHocTel. MI'TY «MAMM», kad. «Beicmas maTema-
tukay, 2010. — 101 c. [http://lib.mami.ru/lib/content/elektronnyy-katalog.
DJIIEKTPOHHBIN pecypc. |

. Koran E.A. OObikHOBeHHbIE TU(DPepeHIInaNbHbIE YPAaBHEHUS U BAPUALIMOHHOE
HCUUCIICHUE B MIPUJIOKEHUHU K PacuéTy aBTOMOOWJIBLHBIX KOHCTPYKIMU. Y4eo-
HOe mocobue mo aucuuruinHe «MaTteMaTtuka» AJisi CTYJICHTOB BCEX CIelUallb-
Hocteii. M.: MAMMU, 2010. 200 sx3. http://lib.mami.ru/lib/content/elektronnyy-
katalog. DnekTpoHHBIN pecypc.

. Koran E.A., KykoBa I'.C. Teopuss (yHKIMII KOMIUJIEKCHOH NEpEeMEHHOMN/
VuyebHoe nocodoue. M: MockoBckuit rmosmrex, 2019. 180 c¢. — 100 3k3.

. Koran E.A. DneMeHThl TeOpUU BEPOSITHOCTEN U MAaTEMATUYECKOM CTaTUCTUKHU.
YueOHoe mocobue nmo auctuminHe «MaTtematuka» Al CTYACHTOB, 00ydaro-
IUXCS 10 CIEIUAIBHOCTH «ABTOMOOUIIE- U TpakTopocTpoeHue. M. 2007. —
224 c. 423 k3.

. Koran E.A., IOpuenko A.A. Teopusi BeposiTHOCTEN U MaTEMAaTHUYECKON CTaTH-
ctuku: yueonuk / M.: UHOPA-M. 2019. 250 c. (Briciiee oOpa3zoBanue: baka-
JlaBpuar).

B) IPOrpaMMHOe o0ecrneYeHue 1 MHTePHET-PeCypChI:
[IporpammHoe obGecriedeHue He MpeyCMOTPEHO.
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HHTepHEeT-pecypchl BKIOYAIOT YYCOHO-METOJAMUYECKHE MaTepHallbl B 3JICK-
TPOHHOM BHJI€, TPEICTaBICHHBIC Ha caiiTe mospolytech.ru B pazmene: «l{enTp ma-
TeMaTHU4eCcKoro oopazoBanusy (http.//mospolytech.ru/index.php?id=4486);

BapuaHTBl KOHTPOJIBHBIX 33aJlaHUN 1O JUCIMIUIMHE MPEACTABICHBI HA caiTax:
http.//i-exam.ru, http.// fepo.ru.

[Tone3nsie y4eOHO-METOAMYECKHE W HH(POPMAIIMOHHBIE MaTepUalbl MPEACTaB-
JICHbl HA CauTax:

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

[TepeueHp pecypcoB HH(ODOPMAIMOHHO-TEICKOMMYHUKAIIMOHHON cetn «MWH-
TEPHET» I OCBOCHHUS TUCIIUTIINHBI:
www.matematikalegko.ru>studentu, www.i-exam.ru.

HuTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOIUYECKUE MaTepUalbl, MPeCTaB-
JICHHBICE Ha CaliTe OJJICKTPOHHO-OMOMMOTEeYHONH cucTembl M3matenbcrtBa Jlab
(https://e.lanbook.com/).
http://function-x.ru/tests_higher math.html TecTsl o BeICIIEH MaTeMaTUKeE.
http://pmims.000webhostapp.com/xbookM0018/index.html Buneokypc u TecTsl 1o

TEOPUHU BEPOSATHOCTEN U MATEMATUYECKOW CTATUCTHUKE.

8. MarepuajbHO-TeXHHYECKOE o0ecredyeHue TUCHUIIIMHBI

MartepuaiibHO — TeXHUYECKasi 0a3a YHHUBEpCUTETa 00ECreYrBaeT MPOBEIACHUE
BCEX BUJIOB 3aHITHH, MPETyCMOTPEHHBIX Y4EOHBIM IIJIAHOM U COOTBETCTBYET JEH-
CTBYIOIIUM CAaHUTAPHBIM U MTPOTUBOIIOKAPHBIM MTPaBUIaM U HOPMaM.

Kadenpa «Marematuka» He pacrnojiaraeT COOCTBEHHBIM ay TUTOPHBIM (DoHI0M
Y UCIOJIb3YET YUeOHbIE ay IUTOPUH U3 00I1IeTo (OHIa YHUBEPCUTETA.

9. MeroauyecKkue peKOMEHIALUHM VISl CAMOCTOATEIbHON padoThl
CTY/ICHTOB

Pazges: 3jieMeHTBI JIMHEHOM ajareOpnl

Matpuisl u onpeaenurenu. [Ipexae Bcero, CTyJeHT AOTKEH MOHSTh, YTO MaT-
pula — 370 TabnuIa yncen (mpuyeM 3Ta Tabivia MOXKET UMETh OJIMHAKOBOE YHCIIO
CTPOK M CTOJIOLIOB, @ MOXET OBbITh U MPSAMOYTOJIBHON), a ONPEAETUTENb- 3TO YHUCIIO,
3aMUChIBAEMOE B BUJE KBAJPaTHOW TAOJMUIBI, TO €CTh ONPEICIHUTENN CYIIECTBYIOT
TOJIBKO Y KBaJPAaTHBIX MATPHLL.

Crnenyet oOpaTuTh 0c000€ BHUMAHHE Ha ONEPALUI0 YMHOKEHUS MPSIMOYTOJIb-
HBIX MATPUL U MOHATh, KAKUM IOIY4YaeTCs MOPSI0K MaTpuLbl — npousBeaeHus. Oco-
OCHHOCTbH MATpHI] TAK)KE COCTOUT B TOM, UTO MPOU3BEJCHUE MATPHI] HE NIEPECTaHO-
BOYHO, TO €cTh AB # BA.Cnenyer 00s13aTelbHO YOSIUTHCSA B 3TOM, PEIIUB COOTBET-
CTBYIOLIME 3aJa4H.

BaxxHbiM siBIIsieTCsl IOHsATHE OOpaTHOM MaTpulibl. Hamo 3HaTh ycioBue cyie-
CTBOBaHHS OOpaTHOM MAaTpHUIbl U aIrOpUTM ee nmoctpoeHus. [locie ee BbIYMCIECHUS
L[€JIECO00PA3HO JeN1aTh IPOBEPKY MPABUIBHOCTU PELICHMS, BBIIIOJHUB ONEPALUIO

ymHOMeHNss A~ A= E (JIOJKHA HONYYHTCS ¢IMHMYHAS MATPULA)
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[Ipu u3ydyeHun omnpeneauTeNed HaJo0 YETKO YCBOUTh MOHSATUS MUHOpPA, anred-
pPanvecKoro JONOJIHEHHs, 3HAaTb MHOTIOYHMCIICHHBIE CBOMCTBa omnpexaenurens. [[ns
OCBOCHHUSI TE€XHHUKH BBIYUCIICHUS ONpEIENUTEeNIe Ienecoo0pa3Ho, BhIOpaB MpoOu3-
BOJIbHBIN OMpPEIEIUTEND BbIIIE TPETHETO MOPSAJIKA, PACKPBITh €r0 Pa3IuYHbIMU CIIO-
co0amu, IpUMEHsIs pa3joKEHUE U 10 CTpOKaM | 1o cronbiam. OOpaTute BHUMaHUE,
KaKHle CTPOKH (CTOIOIIbI) MPENOYTUTEIbLHEE BEIOUPATH ISl PACKPBITUS ONPECTUTe-
7151, 9TOOBI YIIPOCTUTDH ero BhruucieHue. OcobeHHo 3(h(PEeKTUBHO BBHIYHCIICHHUE OIpe-
JENUTENIed ¢ TIOMOIIBI0 AJIEMEHTAPHBIX MPeoOpa3oBaHUM, MPUBOJSALIUX €r0 K Tpe-
YTOJIbHOMY BH]TY.

[Ipy um3yyeHUM penieHUH CHUCTEM JIMHEWHBIX aireOpanyeckux ypaBHEHHUI
(CJIAY) oOpatuTe BHHUMAaHHE, MPEXKIEC BCEro, HA TOHSTHE PEIICHUS CHUCTEMbl U
YCJIOBUS CYIIECTBOBAHHS PEIICHUI B 3aBUCUMOCTH OT COOTHOILICHHSI MEXAY PAHTOM
MAaTpUIIbl, PAHTOM PACUIMPEHHON MAaTPHUIbl CHUCTEMbI M YHUCIOM HEU3BECTHBIX H
ypaBHeHuH. OOpaTtuTe BHUMaHUE Ha yciaoBusl npumeHeHus: popmyn Kpamepa u me-
Toja 0OpaTHOW MaTpuilbl. BHUMaTebHO pa3depuTe NpUMEPhl PEIICHUs] TPOU3BOJIb-
HBIX CUCTEM JIMHEHHBIX areOpandyeckux ypaBHEHUH MetofoMm ['aycca (BBeaeHue Oa-
3UCHBIX U CBOOOIHBIX MEPEMEHHBIX ).

Pa3zaes: DiieMeHTHI BEKTOPHOM ajredpbl

[Ipu n3ydyeHnu 1aHHON TeMbI 0OpaTUTE BHUMAHKUE HA JIMHEHHBIE Ollepaluy Haj
BEKTOpPAMH, HA MOHITUA JUHEWMHON HE3aBUCUMOCTHU W JIMHEWHOW 3aBUCUMOCTH BEK-
TOPOB, Ha (yHIAMEHTAJILHOE IMOHATHE 0a3rca BEKTOPHOTO IMPOCTpaHCTBA (M OpTO-
HOPMHUPOBAHHOIO 0a3uca), Ha pa3IoKeHUE BEKTOpa 1Mo 0a3ucy.

3HaTh OMNpeAeiiCHHUEe, FeOMETPUYECKUE CBOMCTBA CKAJISIPHOTO, BEKTOPHOIO M
CMEIIIAHHOTO TIPOU3BEICHHS BEKTOPOB, (POPMYJIBI 11T MX BBIYMCICHUS B BEKTOPHOU M
B KoopauHaTHON (popme. O0sS3aTeNBbHO 3HATH U YMETh MPOBEPATH YCIOBHUS OPTOTO-
HAIBHOCTH, KOJUITMHEAPHOCTH U KOMIUIAHAPHOCTH BEKTOPOB.

Pa3nei: 3j1eMeHTbI MATEMATHYECKOI0 aHAJIN3a

[Ipu n3yuenun nuddepeHnrantbHOro UCUUCIeHuss GyHKUMNA OJHON NepeMeH-
HOM oOpaTuTe BHUMaHUE Ha MOHATHE Mpeseia GyHKIUU B TOYKE U METOJIbI €T0 BBbI-
yucnienus. [Ipenen — oqHO U3 OCHOBHBIX MOHATUHA MAaTEMATHYECKOTo aHanu3a. [lpwu
BBIYMCJICHUU TIpeiesioB YHKIIUU HA0, MPEXKIE BCETO, BBISICHUTh XapaKTep HEOIpe-

0 .
JICJICHHOCTH (6, —,0-00,00—00,1" |. UroOBI OBIANETh TEXHUKON PpEIIEHUS 3a1a4
o0

Ha BBIYMCJICHHUE MPEAENIOB, HaJl0 3HATh J[Ba 3aMeUaTeNIbHbIX Mpeaesa, Ta0IuIly SKBU-
BaJICHTHBIX O€CKOHEYHO MaJIbIX, IpaBuiIo Jlonurans, pa3nuyHble IpUeMbl paCKpPBITHS
HEOMpEACIEHHOCTEH B 3aBUCUMOCTH OT BHJIa (GYHKIIMH U PEIIUTH JOCTATOYHO OOIb-
10€ KOJIMYECTBO 3a]1a4.

[Ipy u3yyeHUM TeM, MOCBSLIEHHBIX MPOM3BOAHOW M aAuddepeHmany QpyHk-
IIUU, HaJI0 OCMBICIHUTh WX TEOMETPUUYECKUI CMBICI, TTOHUMATh Pa3Indie MEXIy HU-
Mu (auddepeHnran - 3To rilaBHas JUHEWHas 4acTh npupaiieHust GyHkimu). TBepao
3HaTh (Kak TaOJuIly YMHOXKEHHS) Gopmyibl nuddepeHnpoBaHus OCHOBHBIX dJie-
MEHTapHbIX QYHKIMI U npaBuia auddepeHunpoBanus (Bce, KOHEYHO, HO OCOOEHHO
npaBuio 1udpepeHIIpoBaHuUs CI0XKHON (PYHKITHH).
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OO6paTtuTe BHUMaHUE TaKke Ha 0coOeHHOCTH auddepeHIupoBaHus QyHKIINM,
3aJIaHHBIX B HESIBHOW (popMe, mapamMeTpuyecKu, Ha TpHeM JIorapudmudeckoro aud-
bepeHnnpoBaHus.

CrnenyeTr 4eTKO 3HATh U YMETh MPUMEHATH aJTOPUTM HCCIIeNOBaHUS (PYHKITUI
U TIOCTPOCHUsI TpadUKOB: OMpelIeleHHEe TOYEK pasphiBa (M UX KIACCU(DUKAIIMIO),
acuMnTOT rpaduka (BepTUKAIBHON, HAKIIOHHOMW, TOPU30HTAILHON), HEOOXOAMMBIC U
JOCTaTOYHBIC yCIIOBUS MOHOTOHHOCTH (DYHKITUH, CYIIECTBOBAHUS JIOKAIHHOTO JKC-
TpeMyMa, MPOMEKYTKOB BBIITYKJIOCTH U BOTHYTOCTH (DYHKITUU U TOYEK Meperuoa.

Pa3pen: pyHKUMM HECKOJIBKHUX MEPEMEHHBIX

[Ipy u3yueHuM NaHHOTO pasjena oOpaTUTEe BHUMAHUE HA TO, YTO (YHKIIMS
JIBYX MEPEMEHHBIX UMEET HATJISAHBIA T€OMETPUUYECKUNA CMBICI — 3TO MOBEPXHOCTH B
TPEXMEPHOM ITPOCTPAHCTBE

Hano ocMBICIUTD MOHSATHS YACTHBIX MPOU3BOJHBIX U MOJHOTO AuddepeHima-
J1la ¥ OCOOCHHOCTh WX BBIYMCIICHUS, OBJAJETh TEXHUKON BBIYMCIICHUS MPOU3BOIHBIX
OT CIOXHOW (PYHKIIMM HECKOJIbKUX TepeMeHHbIX. Cleayer oOpaTuTh BHUMAHHE HA
TO, 4TO 11 PyHKUMH z = z(X,))CMEIIaHHbIC YACTHBIC MPOU3BOJHBIE BTOPOIrO MO-

0%z B o’z
oxoy  Oyox
nuddepeHurpoBaHus HE UMEET 3HAYCHUS.
Jis GyHKIIMM HECKOJIBKUX MEPEMEHHBIX CKOPOCTh M3MEHEHHs (QYHKIMH B
MPOM3BOJILHOM HANpaBICHUHN XapaKTePU3yeTCsl MPOU3BOIHON MO HAMpPaBICHUIO, a
HauOoJIbIIAsl CKOPOCTh U3MEHEHUsI QYHKIIMK Oy/IeT B HAMpaBIICHUHU BEKTOpA Tpajau-

enta. Cnenyer oOpaTuTh B 3TOM TeMe BHHUMaHUE HAa HEOOXOIUMOE U JOCTATOYHOE
YCJIOBHSI CYIIIECTBOBAHUS dKCTpeMyMa (hyHKIIMA HECKOJIBKUX MEPEMEHHBIX.

psAllka paBHBI MEXAY COOOI: (reopema IlIBapua), To €cTh MOPSIOK

Pa3znea: HHTErpajJbHO€ HCUUCTICHUEC

B uHTerpasbHOM MCUMCIICEHUU peIllaeTcs 3ajiada, 00OpaTHON TOM, KOTOpas pac-
cMaTpuBaiach B U QpepeHIInaibHOM UCYUCICHUH HE0OXO0IUMO HAWTH ISl JaHHOU
bynkmuu f(x) Takyo (QyHKIHIO, TPOU3BOJHAS OT KOTOpOW ObLIa ObI paBHA 3a/aH-

HOUl. UnTerpupoBanue QPyHKIMI — JOCTATOYHO CIIOKHBIA pa3/iesl MaTeMaTHKH, OBJIa-
JE€Thb KOTOPbIM MOXHO TOJIBKO, €CJIM CTYJEHT «BO3bMET» OCTATOUYHO OOJBIIOE KO-
JIMYECTBO MHTETPAJIOB PA3HOIO THUIIA.

Hano TBepmo 3HaTh TaOMUIy UMHTETPaioB OT OCHOBHBIX 3JEMEHTAPHBIX
GyHKIUI, OCHOBHBIE METOJIbI HMHTETPUPOBAHMS (3aMEHAa IEPEeMEHHOM, MOJBee-
HUE MOJ 3HAaK AuQQepeHnrara, WHTETPUPOBAHUE [0 YACTSIM, MPUEMBI BBIUUCIIE-
HUS HMHTETPAJIOB OT PAallMOHANBHBIX Jpo0ei, OT pa3HOro THUIa TPUTOHOMETpHUYE-
CKUX (HYyHKIIUHN).

Hamo ocMBICIUTE €AMHCTBO MOAX0/A K IIOCTPOEHUIO ONPEACIICHHBIX, KPATHBIX,
KPHUBOJIMHENHBIX, MOBEPXHOCTHBIX HWHTETPAIOB — ITOCTPOCHUE HEKOTOPOW HWHTE-
IPaJIbHON CYMMBI U IIPEIAEIIbHBIN IEPEXO.

3HAaTh F€OMETPUUECKUN CMBICI M OCHOBHYIO (POPMYJy BBIYMCIEHHS OIpee-
JIEHHBIX UHTErpasioB — (popmyiay HetoToHa — JleitbHuia, reomerpuueckue u puznye-
CKHME IPUIIOKEHUSA OIPEIEICHHBIX U KPaTHBIX HMHTETPajoB, YMETh HAXOIWUTh ILIO-
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b MIOCKON (DUTyphI, JJIMHY KPUBOM, 0ObEM M IUIONIA/Ib MOBEPXHOCTH TeJl Bpa-
IICHUS.

Pa3nen: yncioBbie H QYHKIMOHAJIBbHBIE PSAbI

[Ipy M3ydeHnHn NaHHOW TEMBI, MPEKIE BCETO, HAIO OCMBICIUTH IOHITHE CyM-
MbI OECKOHEUHOTO psiJia Kak Mpejiena MmocieJ0BaTeIbHOCTA YaCTUYHBIX CYyMM.

HeoOxoaumo cHauanga HayuuThCS KIacCU(UIMPOBATH PABI IO THIIAM: YHCIIO-
BbIC TOJIOKUTEJIbHBIC, 3HAKOTIEPEMEHHBIC, (DYHKIIMOHAJIbHBIE, CTETIEHHbIE, TPUTOHO-
merpuueckue panpl Oypse. M3yuuTh TEOpEeTHUYECKHE CBEIEHUS: TEOPEMBI CpAaBHE-
HUS, HEOOXOAMMBIE U JOCTAaTOYHBIE MPU3HAKU CXOJUMOCTU. 3HATh U YMETh IpUMeE-
HATH JOCTATOYHBIE NPU3HAKA CXOAMMOCTHU IIOJOKUTEIBHBIX PSAAOB: Ipu3Haku Jla-
nambepa, Komm, narerpansbiil npusHak Komm.

Jlis 3HaKOYepeayoUuXCcsl psiIoB 00paTuTh BHUMAaHUE Ha MOHSTHUS a0COJIOT-
HOM M yCJIIOBHOM CXOAMMOCTH. 3HaTh npu3Hak JleiiOHuna n o000IIeHHbIE TPU3HAKU
JHanam6epa u Ko,

JInst cTeneHHbIX PsIIOB 3HATH TeopeMy AOelns, onpenesieHue HHTepBaia U pa-
IUyca CXOJMMOCTH, OOpaTUTh BHUMAHKUE HA TO, YTO TpeOyeTcs uccieqoBaHue MoBe-
J€HUS psiia B TPAHUYHBIX TOYKAaX MHTEpBaja cXxoguMocTh. O0s3aTenbHO 3HATh pas-
JIO’KEHHSI OCHOBHBIX 3JIEMEHTapHbIX (yHKUMI B psaasl Teilnopa m MakiopeHa u
YCJIOBUE Pa3IoKUMOCTH (GYHKIUU B psn Tewsnopa.

Pa3nen: o0ObikHOBeHHbIE AU depeHunaNbHbIC YPABHECHUS

N3yuenne audpepeHimanbHbIX YpaBHEHUN UMEeT BaKHEHIIee 3HaUCHHE B Ma-
TEMaTUYECKON MOJATOTOBKE MHKeHepa. OObsICHSIETCS 9TO TeM, uTo AuddepeHIuaib-
HbI€ YpaBHEHUS MPEACTaBISAIOT COO0M MaTeMaTUYECKUE MOJENIN CaMbIX pa3HOOOpas-
HBIX ITPOLECCOB M SIBJICHUW, TAK KAaK UX PELICHUS MO3BOJIAKOT OINKCATh SBOJIFOLHIO
M3y4aeMoro Ipolecca, XapakTep MPOUCXOMAIIMX C MATEPUAIIBHON CUCTEMOU H3Me-
HEHUH B 3aBUCHUMOCTH OT IIEPBOHAYAJILHOTO COCTOSIHUSL CUCTEMBI.

OTnuuuTensbHOe CBOWCTBO AU((depeHInanbHbIX YPABHEHH COCTOUT B TOM,
YTO MPU UX MUHTETPUPOBAHUU OOBIYHO MOJYyYAETCS OECUMCIEHHOE MHOXXECTBO pe-
meHnid. JUIs ypaBHEHHUS NEPBOTrO MOPSAKA 3TO MHOKECTBO ONMCBHIBAETCS OJHOM
MIPOU3BOJIBHOW MOCTOSIHHOW. YTOOBI BBIACIUTH W3 OECKOHEYHOTO MHOXKECTBA pe-
IIEHUH TO, KOTOPOE ONMUCHIBAET UMEHHO JTaHHBIN Mpoliecc, HEOOXOIUMO 3aJaTh J10-
MOJIHUTENIbHYI0 UHPOpPMALIMIO, HAIPUMEp, 3HaTh HayaJlbHOE COCTOSIHUE IMpOIlEcca.
Takoe TONOJHUTENBHOE YCIOBUE HA3BIBAETCSI HAYAJIbHBIM YCIOBHEM.

3amaua uHTErpUpOoBaHus IU(DPEpEeHIINATEHOTO YPaBHEHUS MIEPBOTO MOPSIKA
COBMECTHO C HAYaJbHbIM YCJIOBHEM HA3bIBACTCS HA4YAJIbHOM 3aJauyei WiId 3a7adyeu
Komm.

st muddepeHnmanbHbIX  YPaBHEHHU TIEPBOTO TOPSIIKA CIAEAYET pa3inyaTh
oO1mee, yacTHOE U 0c000€ PEIICHHs, a TaKKe OOIINM, YACTHBINA U 0COOBIN MHTETPaIbI.

[Ipu uHTErpUpPOBAHUN YPABHEHUH MEPBOTO MOPSAKA HAJIO MPEXKIE BCETO OMpe-
JENUTh TUIl YPABHEHHMS, a 3aT€M YK€ MPUMEHUTH TOT WJIW WHOM METOJ PEUICHHS.
Hano 06s13aTensHO OCBOUTH MPOIEAYPY MPUBEIACHUSI YPABHEHUSI MIEPBOTO MOPSAIKA K
YPAaBHEHHUIO C Pa3/CICHHBIMM NEPEMEHHBIMHM, TAK KaK MMEHHO TaKUE YpPABHEHUS
MOYHO HENOCPEICTBEHHO NHTETPUPOBATb.
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Jia muddepeHIManbHbIX YPaBHEHUI N — TO MOpsAAKa 00sA3aTeabHO 3HATH I10-
cTaHOBKHM 3a1aun Koy, kpaeBoil 3a7aun, 3a1a4 Ha COOCTBEHHbIEC 3HAUCHHUS.

B Teme, mOCBSAIIEHHON TUHEWHBIM AU(PepeHIInaTbHBIM yPABHEHUSIM N — TO
MOpsI/IKa, HaJl0 3HaTh TEOPEMBI O CTPYKTYpE OOIIEro peuieHus: OJHOPOAHBIX U HEO -
HOPOJIHBIX YPaBHEHMI, TaK KaK OHU YKa3bIBAIOT IyTh MOCTPOCHUSI OOIIETO PELICHHUS.
OOpaTuTh BHUMaHUE Ha TO, YTO PEIICHUE JTMHEHHBIX OJHOPOIHBIX nudepeHanb-
HBIX YPaBHEHMI N — IO MOPSIKA C MOCTOSHHBIMH KO3 duIueHTaMu He TpeOyeT uH-
TErpUpOBAHMUSA, a CBOJUTCS K YUCTO aJireOpanydeckoi MmpodieMe HaxoKICHUsI KOpHEn
COOTBETCTBYIOIIETO XAPAaKTEPUCTHUYECKOrO0 ypaBHEHMs. Hano 3HaTh BHJ 4YacTHBIX
pELIECHUH JIMHEHHBIX OAHOPOIHBIX U (EepEeHIMATBHBIX YPaBHEHUM N — ro mopsaka
C TIOCTOSIHHBIMU KOA((UIIMEHTAMH B 3aBUCUMOCTH OT BH/Ia KOPHEH XapaKTepucTUIe-
CKOI'O YpaBHEHHUS.

Hano 4eTko ysACHUTh aJITOPUTM MOCTPOCHMS YACTHBIX PEIICHUN JIMHEUHBIX He-
OJTHOPOJHBIX TU(PPepeHIINAIbHBIX YPABHEHUN METOAOM 0100pa (METOOM Heollpe-
JENEHHBIX KO3 (UIMEHTOB), 0OpaTUB BHUMAHUE HA TO, YTO B 3TOM CIIy4yae BH/]
YaCTHBIX PEIICHU HEOJHOPOJHOIO YPAaBHEHUS COOTBETCTBYET IO CTPYKTYpPE 3aJaH-
HOM ITPaBOM YacCTH.

Pa3znen: Teopust QyHKUMA KOMIIJIEKCHOM MepPeMEHHON U ONepPalliOHHOe
HCYMCJICHUE

B sTtom pasznene, npexae BCEro, HaIO MOHATh, YTO KOMILUIEKCHOE YHUCIIO SIBU-
JIOCh PACIIMPEHUEM IMOHATHUS JCHUCTBUTEIIBHBIX YHCEN, 3HATh ONPEACICHUE U TPHU
(GbOopMBI 3aMMCH KOMIUIEKCHOTO — YHcia (anreOpandeckyro, TPUTOHOMETPUYECKYIO U
MOKa3aTeJIbHYI0), TEOMETPUUECKYIO MHTEPIPETALNUIO KOMIUIEKCHOTO YHCIa U B3aUM-
HO-OJHO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM KOMIUIEKCHBIX YUCEJI U MHOXE-
CTBOM TOYEK KOMIUJIEKCHOM TJIIOCKOCTH. 3HATh hopmyiry Diinepa. KomruiekcHbie unc-
J1a MOYKHO M300paXkaTh C MOMOIIBIO BEKTOPOB Ha KOMIUIEKCHOM IIIOCKOCTH. [loaTomy
oTiepaliuy CJIOKEHUSI U BBIYUTAHUS KOMIUIEKCHBIX YHCEI MOTYT OBITh CBEIICHBI K
OmnepanusaM CIIOKECHUS U BBIYUTAHUSI COOTBETCTBYIOIIUX BEKTOPOB.

Hano 3HaTh 1 yMETh BBINOJHATH ONEpAllMM YMHOKEHUS, AEIEHUSI, BO3BEACHUS
B TMOJIOKUTEJIbHYIO CTEMIEHb KOMIUICKCHBIX YHCEII, 3alIUCAHHBIX B TPUTOHOMETpHUYE-
CKOM popme, U3BJICUEHUSI KOPHS N-Oi CTETIEHU U3 KOMIUIEKCHOTO YHCIIa.

Cnenyer oOpaTuTh BHUMaHUE Ha TO, YTO MHOYKECTBO KOMIIJIEKCHBIX YHCEIN SIB-
JIIETCSl 3aMKHYTBIM, TO €CTh JIFoOas ajredpandeckasi oneparys HajJ KOMIUIEKCHBIMU
YUCJIAMH HE BBIBOJUT 3a MIPEAEIIbI 001aCTH KOMIUIEKCHBIX YHCEIL.

BaxHO OCMBICINUTH MOHATHE (QPYHKIMU KOMIUIEKCHON NMEPEMEHHON Kak OT00-
PaXEHUsI TUIOCKUX MHOXECTB (MHO>KECTBA 3HAYEHUM KOMIUIEKCHOTO apryMeHTa Ha
MHOKECTBO 3HA4YCHHM (PYHKIMH). DTa TeOMETpUYECKasi TPAKTOBKA B 3HAYUTEIHHO
Mepe ompenensieT 3PpGEeKTHBHOCTh METOJIOB TEOpUU (DYHKITMI KOMIUJIEKCHON Tiepe-
MEHHOM, TaK KaK OKa3bIBAE€TCsI, YTO BO MHOTHX CJIy4asiX MPH PEIICHUH 3a7a4 s 00-
JacTel cioxHou (GopMbl (HarpuMep, MpodUIIb Kpblia caMoJieTa, OTBEPCTUE HEKPYT-
OBOI (DOPMBI U T.I1.) MOXKHO OTOOPA3UTh 3aJaHHYI0 00JaCTh CJI0KHOTO OYepTaHUS Ha
o0nacTh npoctoi popmbl (HarpuMmep, Ha €AUHUYHBINA KpPYT), UIsl KOTOPOH COOTBET-
CTBYIOIIIAs 33/1a4a WJIM y>KE PEIICHA, WA PEIIEHUE HAXOAUTCS JOCTATOYHO MPOCTO.
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Hano ycBouTh, 4yTo HE BCsiKash GYyHKIMSA KOMIUIEKCHON NMEPEMEHHOU SIBISIETCS
g depeHIupyeMoi, HO eclii Jisi Hee BBIMOJIHAIOTCS HE0OX0IUMOE U JOCTaTOYHOE
ycnosus auddepeniupyemoctu (ycnoBus Komm — Pumana), To oHa oGiamgaer psaaom
3aMeYaTeIbHbIX CBOMCTB.

Hanpumep, BennunHa MHTETpajia OT aHAJUTUYECKON (PYHKIIMH HE 3aBUCHUT OT
(GbOpMBI TTyTH UHTETPUPOBAHUS, & OMPECISICTCS JIMIIb €r0 HAa4YaJbHOW M KOHEYHOMH
TOYKAMH, UHTErpal MO 3aMKHYTOMY KOHTYPY OT aHaJIUTHUYECKON (YHKIIMH paBEeH HY-
JIIO.

Hano 3HaTh HeHTpanbHy0 (OpMYITy TEOPUH aHATUTHUYECKUX (PYHKIUNA — UHTE-
rpanbHyio ¢gopmyny Komm (oHa MO3BOJIIET HAXOJIUTh 3HAYECHHS aHAJIUTHUYECKOU
(GyHKIMH B 11000M BHYTPEHHEN TOUKE JBYMEPHOU 00acTH Mo €€ 3HaYeHUsIM Ha rpa-
Hune C. Tem caMbIM, IO CYLIECTBY, IOHMXKAETCS Pa3MEPHOCTb PELIaeMON 3ajaun) U
YMETh MPUMEHATh €€ U OCHOBHYIO TEOPEMY O BBIYETaX K BBIUMCIICHUIO KOHTYPHBIX
WHTETPAJIOB.

[Ipy w3ydeHMHM OMEpPAIMOHHOTO HCUWCICHHS HAJ0 MOHITh €r0 OCHOBHYIO
UJEI0: MEepPeXo]l OT AECUCTBUM HaJ (PYHKUUSMU JEHCTBUTEIBLHON NEPEMEHHOW - OpH-
TUHAJIOB K 0o0Jiee MPOCThIM JIEUCTBUSAM HaJl M300paxeHusiMu 3tux Qynkuuid. Hamo
3HaTh CBOWCTBA MpeoOpazoBaHus Jlamnaca, a Jyisi BBITIOJIHEHUS 00paTHOTO Mpeodpa-
30BaHMs Jlammaca oCBOUTH MPOILEAYPY Pa3oKEeHHs palMOHAIbHBIX APOOEi Ha mpo-
CTEHIINE.

Pa3znen: Teopust BeposiTHOCTEH

st ycmemrHoro OBJAaJACHHUS MaTepuajioM JaHHOTO pasjesia HeoOXO0JIUMO,
MPEXE BCETO, YETKO YCBOUTH OCHOBHBIE MOHSTHUSI TEOPUU BEPOSITHOCTEN, OUEHD IIIU-
POKO HCTOJIb3yEeMbI€ B PA3JIMYHBIX MPUIIOKEHUAX: MOHSATHE CIYyYalHOTO COOBITHS U
€r0 BEpOSITHOCTH, CYMMbI U TIPOU3BEACHHS COOBITUH, TOHITHS CIIy4alHON BETUYUHBI
Y 3aKOHA €€ paclpe/iesieHHsl, MaTEMaTUYECKOTO OXKUJAHUS U TUCIIEPCUU CITyYalHOU
BEJIMUUHBI.

Hano nmoHsATh, 4TO BEPOSTHOCTHh — 3TO YUCJIOBAs MEpa CTENEHU BO3MOXKHOCTH
MOSIBJIEHUSI CIyYalHOTO COOBITHS. 3HATh KJIACCUYECKOE, CTATUCTHYECKOE U F€OMET-
pUYECKOE OMPEIeTICHUs] BEPOSITHOCTH, CBSI3b M pazinuue Mexay HuMmu. Hecmotps Ha
BHEIIIHIOIO MTPOCTOTY KJIACCUYECKOU (POPMYJIbI OTIPEICIICHUSI BEPOATHOCTH CITy4yalHO-
ro coobitus A: P(A)=m/n, HEMOCPEACTBEHHBIN MOJICYET YUCIA N BCEBO3MOXKHBIX

MCXOJIOB MCTBITAHUS M M - YKCJIa OJaronpusTHBIX UCXOJO0B TpeOyeT MPUMEHEHUS
dbopmyn komOuHATOPUKHU. [IpHr 3TOM B KaXK/10i1 KOHKPETHON 3aja4de HaJ0 MpOaHaIH-
3UpOBaTh, KAKOW TUI COEUHEHUIN BO3HUKAET, KOI/Aa U3 HEKOTOPOTO MHOYKECTBA dJIe-
MEHTOB HU3BJIEKACTCSl JAPYTro€ MOJMHOXKECTBO (3TO MOTYT OBITh pa3MellleHus, nepe-
CTAHOBKH WJIU coueTaHus). [Ipu BEIYMCICHUN BEPOSATHOCTEH CIIOKHBIX COOBITHI HAIO0
yMETh MPEICTaBUTh UX B BUJE CYMMbl UJIM MPOU3BEICHUS (WM CYMMBI TIPOU3BEIC-
HUM) TIPOCTBIX COOBITUN W MPUMEHHUTh COOTBETCTBYIOIIUE OCHOBHBIE TEOPEMBI TEO-
pUH BEPOSATHOCTEM.

Hano 4deTtko paznuyaTh TUIBI CIy4YaWHBIX BEJIMYUH — JUCKPETHBIE U HEIpe-
PBIBHBIE U 3HAaTh OCHOBHBIEC 3aKOHBI UX pacrpeseneHus (Ounomuanbubiid, [Tyaccona,
THIePreOMeTPUYECKUi, 0COOCHHO, HOPMaJIbHBIN 3aKOH PACTIPEACTCHUS).
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Jlnst onucaHusi 3aKOHOB pacIpe/iesieHrs HEeNPEPBhIBHBIX CIy4YalWHBIX BEJIUMYUH
MPUMEHSIOT WHTErPalbHYI0 (DYHKIHUIO pachpeneleHuss BEpOSITHOCTEW ciaydyailHOU
BEJIMUUHBI F'(X) U MIOTHOCTH BepositTHocTer f(x). Hamo ycBouTh omnpenenenus, Be-

POSITHOCTHBIN CMBICII M CBOMCTBA 3THX (DYHKIIMH, CBSI3b MEXy HUIMHU U pacueTHBIC
(bOopMyIIBI IJIs1 UX OIPEIETICHUS.

Hano 3Hath onpeneneHue, pacueTHbie GOPMYIIbl U BEPOSITHOCTHBIN CMBICT OC-
HOBHBIX YHCJIOBBIX XapaKTEPUCTHK CIyYalHON BEIMYMHBI — MATEMATHUYECKOTO OXKU-
naHusl (CpeHero 3HAYEHHUS) U JUCTIEPCUU (XapaKTepUCTUKH pa3dpoca BO3MOKHBIX
3HAYEHUS CIy4YailHON BETMYMHBI OTHOCUTEIIBHO CPETHETO 3HAYCHHUS).

Pasne.ﬂ: MaTEeMaTH4YeCKasA CTaATUCTHUKA

[Ipn n3yyeHnn mMaTeMaTUYE€CKOM CTATHCTUKU HAJ0 MOHATh, YTO OHA TECHEW-
MM 00pa30M CBsi3aHa C TEOPHEN BEPOSTHOCTEM, U OOJIBIIMHCTBO €€ BHIBOJOB 0a3u-
pYyETCs Ha MpeAEIbHBIX TEOPEMAX TEOPUH BEPOSTHOCTEH.

Bce xapakTtepucTuku, u3yuyaeMbie B Kypce MaTeMaTHUYECKOM CTaTUCTHKU, SIB-
JISIFOTCS  CTATUCTUYECKUMU aHaJIOTaMH COOTBETCTBYIOIIUX XapaKTEPUCTUK, paccMart-
pUBAEMbIX B TEOPUM BEPOSTHOCTEM, MTOTyYEHHBIMU Ha OCHOBE OTPAHUYEHHOTO YHCIIA
ONBITHBIX AaHHBIX. ClieI0BaTENbHO, €CJIM, HAIIPUMEDP, MATEMATUUECKOE OXKHUJIAHUE U
JIUCTIEpCUs CIy4allHOW BEJIMYMHBI, U3y4aeMbl€ B TCOPUM BEPOSITHOCTEM, SIBIISIOTCS
XapaKTepHBIMU HECITy4allHBIMU YHCJIaMHU, TO UX CTAaTUCTUYECKHE aHAJIOTH — BBIOO-
pOYHas CpedHss W BIOOpOUYHAs (MJIM MCIpaBIICHHAsS) NUCTIEPCHS SBISIIOTCS CITydaii-
HBIMU BEJIMYMHAMHM, 3aBUCSIIMMH OT 00beMa M THIA BBIOOPKH U PA3IUYHBIMU IS
pPa3HbIX BBIOOPOK.

Hano 06s13aTennbHO 3HATh U YMETh BBIYUCIISATh TOUCUHBIC OLICHKU HEU3BECTHBIX
MapaMeTpoOB paclpeiesieHUs CIIydyalHOW BEJIMUUHBI - BLIOOPOUHYIO CPEIHIOI U BbI-
OOpOYHYIO (WJIM UCTIPABJICHHYIO) AUCIEPCHUIO, TaK Kak Jr00asi cTaTUCTUYECKas o0pa-
00TKa CBOJIUTCS, MPEXK/IE BCETO, K HAXOKIACHUIO UMEHHO ATUX XapaKTEPUCTHUK.

Crnenyer oOpaTUTh BHUMAHUE HA TO, YTO DTH OIEHKH SIBJISIIOTCS TMPUOJIMKEH-
HBIMH, OCOOEHHO Jisi BBIOOPOK Majoro o0beMa, U i CyXKACHUS O TOYHOCTH U
HaJIe)KHOCTH ATHUX OIIEHOK HAJ0 YMETh NMPHUMEHATh MHTEPBaJbHBIC OIIEHKH W 3HATh
METOJIMKY MOCTPOCHUS JJOBEPUTEIbHBIX HHTEPBAJIOB.

Crnenyer Takxe oOpaTUTh BHUMaHHE Ha MOCTAHOBKY M PEIICHUE 3aJla4yu IPO-
BEPKHU IPaBIONOJA00HS CTATUCTHYCCKHX THUIIOTE3 M NMPUMEHEHHUE KPUTEPHEB COTJia-
CHsl, KOJIMYECTBEHHO OIKCHIBAIOIIUX CTENEHb PACXOKACHUS MEXKIY TEOPETUUYECKUM
Y OMIIUPUUYECKUM pacipeeIeHUSIMH.

OTMeTHM B 3aKJIIOYEHHE, YTO YCIICIIHOE W3YUYCHHE MUCIUIUIMHBI «Bbiciias
MaTreMaTuKay, IpruoOpeTeHre He0OXOIMMbIX KOMIETEHIINM, YMEHUM U HAaBBIKOB Bila-
JICHUSI MaTeMaTUYECKUM afnmnapaToM TpeOyeT OT CTYJICHTOB OOJIBIIION CaMOCTOSTEIb-
HOH paboTel. OOpaTuTe BHUMAHUE, YTO KOJUYECTBO YacCOB, OTBOJUMBIX Ha CaMOCTO-
ATEJIbHYI0 PaboOTy B COOTBETCTBUHU C y4E€OHBIM IJIAHOM, PABHO WJIM, KaK MPaBUJIO,
00JIbIlIe YaCOB, OTBOAMMBIX Ha BCE BUJIbI ayJUTOPHBIX 3aHATHUH.

10.MeTonnuyecKkue peKOMEHIALNH AJIsl IPernogaBaTeJisi
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[Ipexxne Bcero, cieayer oOpaTUTh BHUMAaHUE CTYJIEHTOB Ha TO, YTO MHOTHE
paszielibl Kypca SIBISIOTCA JIsi HUX HOBBIMHU, HE M3YUYaBIIMMCS B IPOTPaMMeE CpeHEeN
mKoJel. OJHAKO OHU HE TPeOyIOT KaKOW-TMOO CcHelnuanbHOW (JOMOTHUTEIHLHON)
MOATOTOBKHU M BIOJIHE MOXKET ObITh YCHEIIHO M3YUYEHBI, €CIIU CTYJICHThI OYIyT moce-
IaTh 3aHATHS, CBOCBPEMEHHO BBIMOJIHITH JTOMAIIIHUE 33JJaHUs U TTOJIb30BaThCs (MpU
HEOOXOJIMMOCTH) CHCTEMOM MIaHOBBIX KOHCYJbTAIlMN B TEUCHHUE KAXKIOTO CEMECTpa.
Bomenme B Kypc MaTeMaTUKK Pa3/ielibl SIBISIOTCS KJIACCUUECKUMH, B TO K€ BpeMs
OHM NPAKTUYECKU OPUEHTHPOBAHBI, TAK KaK UMEIOT IIUPOKOE PACIPOCTPAHEHUE MIJIS
pEeLIeHUs Pa3HOro poja 3aJad BHYTPH CaMOW MaTeMaTUKHU U MPUKIAIHBIX 3a1a4. X
OCBOEHHUE NMOMOKET CTYJICHTAM JIOTUYECKH BEPHO, apI'YMEHTHUPOBAHO U SICHO CTPOUTH
YCTHYIO ¥ MMMCbMEHHYIO PeUb, YCIEITHO MPUMEHSTh HAaKOIUJICHHbIE 3HAHUA B IIpodec-
CHUOHAJIbHOM JEATEIbHOCTH.

Heobxoaumo ¢ camoro Havana 3aHATANA PEeKOMEH/I0BATh CTYJIEHTaM OCHOBHYIO
U JIONOJIHUTENIbHYIO JIUTEPATYPY, @ B KOHLE CEMECTpa JaTh CIUCOK BOIPOCOB IS
MOATOTOBKH K dK3aMEHY .

CooOpaxeHuss 1 peKOMEHJaluu, NpUBEACHHbIE B 1. 9 paboueill mporpamMmmel
JUISl CTYJIEHTOB, JIOJDKHBI OBITh YETKO CPOPMYJIHUPOBAHBI U U3JIOKEHBI UMEHHO Tpe-
Moj[aBaTesieM Ha JICKIUSIX, TPAKTUYECKUX 3aHSATUAX U KOHCYJIbTAIUSX.

N3noxeHne TeopeTHuecKoro Marepuania JOJKHO COPOBOXKAATHCS HILTIOCTpa-
TUBHBIMHU MPUMEPAMHU, TIIATEIHLHO OTOOPAaHHBIMU MPENOaBaTENIeM TaK, YTOOBI TEX-
HUYECKUE TPYAHOCTU U BBIKJIAJIKU MPU PEIICHUU 33a4l HE OTBJIEKAIN OT IJIaBHOTO:
OCMBICJICHUSI UJIEU U CYTH MPUMEHSEMBIX METOJIOB. ClieIyeT BCeria yKa3blBaTh NMpHU-
MephI TPAKTUIECKOTO MPUMEHEHHs] PACCMOTPEHHBIX Ha 3aHSATUSAX ypaBHEHUU u dop-
MyJI.

[IpakTrueckue 3aHITHS JOJDKHBI OBITh OPTraHW30BaHbI MPEMOAaBATEIEM TaKUM
o0pa3zoM, 4TOOBI OCTABAJIOCh BpeMsl Ha IMEPUOJMYECKOE BBHITIOJHEHUE CTYJIEHTaMU
HEOOJIBIION CaMOCTOSITEILHON pabOThI B ayJUTOPHUM JJIsI IPOBEPKU YCBOCHUS U3JI0-
KEHHOT0 MaTepHala.

[IpenogaBarenb, BeAyIIUH MPAKTUUECKUE 3aHATHS, JOJKEH COTJIACOBHIBATH
y4eOHO — TEMAaTUYECKHI TUIaH 3aHSTHI C JEKTOPOM, UCIOIb30BATh €AUHYIO CUCTEMY
0003HaYEHUH.

[IpenonaBarento cienyeT 10OMBATHCS CHCTEMATHYECKOW HENMpPEpbhIBHOM pabdo-
THl CTYJICHTOB B T€UCHHE CEMECTpa, HEOOXOJMMO BBISBIISATH CHUJIBHBIX CTYJIEHTOB U
MPUBJIEKATh UX K HAy4HOW paboTe, K y4acTUIO B PA3HOTO pojia OJUMITHAAX M KOH-
Kypcax.

CTyeHT NOMKEeH OUlyIIaTh 3aMHTEPECOBAHHOCTh MPENOIaBaTeNsl B JOCTHXKE-
HUW KOHEYHOTO pe3yibTaTa: B MPUOOPETCHUM OOYYAIOIIMMHUCS TMPOYHBIX 3HAHUMH,
YMEHUH U BJIaJICHUs] HAKOTIJICHHOW MH(GOpMAaIHel 11 pemieHus 3a1a4 B mpogeccuo-
HAJIBHOM JAESATEIIbHOCTH.
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Ilpunoscenue 1

CprKTypa H CoAepKaHuE NUCHUIIJTUHDbI «BbIcIIassi MaTeMaTHKA)»

110

HaIIpaBJICHUIO ITOATOTOBKHU

15.03.04 «<ABTOMAaTH3a1[Usl TEXHOJOTHYECKUX MPOLECCOB M TPONU3BOACTB

[Tpoduns noaroTOoBKM

«POﬁOTHZ}HpOBﬂHHLIC KOMIIJIEKCBD»

(bakanaBp)
ouHasi hopMa oOydeHus

Buabl yueOHoil padoThl,

s
o ? % g BKJIIOYASI CAMOCTOSATEJNbHYI0 | Buabl camocrositebHON padoThI DopmMbI
o/n Pazgen g X asa padoTy CTYy1eHTOB, CryaenroB aTTrecTanuu
3| = 3 U TPYAOEMKOCTh B Yacax
J [ I/C|J1a6 | CPC | KCP | K.P. | K.IL. | PT'P | Pepepar | K/p | D | 3
IlepBblii cemecTp
BBenenne. Pazgen 1. DiaeMeHTHI JIHHEH-
HOW aJreopsl .
Matpuupsl u onpenenurenu. Onepanun
HajJ MaTpulaMu. TpaHCIOHUMpPOBaHHas
1.1 | marpuna. Onpenenurenu, ux cBorcrsa u | 1 1 2 2 4 +
BBIUMCIICHMUSL.
Buidaua 3adanunu  PI'P Ne 1 no nuneii-
HOUl_U_6eKMOPHOU_a12edpe u_anaiumu-
YecKou 2eomempuu.
OOpartHast MaTpulla U QJITOPUTM €€ BbI-
yuciaeHus. Panr marpunsl. Ilpusenenue
| o | MATPHIBI K IMArOHATLHOMY MM Tpaneny- | | ) 5 ) 4
" | eeugHOMY BuAy. MarpuuHast Qopma 3a-
MUCU CHUCTEMbl JIMHEHHBIX anrebpaunye-
CKHMX YPaBHEHUM.
13 Pemenne cucrteM NMHENMHBIX ypaBHEHHM 1 3 5 5 4
meronoM Kpamepa, meTogom obpaTHOM




Marpuibl, MmetonoMm laycca. Teopema
Kponekepa — Kanemu.

1.4

Pemienue nmpou3BOJIBHBIX CUCTEM JIMHEM-
HBIX OJTHOPOJHBIX U HEOJHOPOAHBIX YpaB-
HeHuil MmetoaoM ["aycca.

1.5

Pa3znen 2. DiieMeHTbI BEKTOPHOM ajreo-
phbl.

Jlunelinple onepanuu HaJl BEKTOpaMH, UX
cBoicTBa. JImHelHas 3aBUCUMOCTh U He-
3aBUCUMOCTh BEKTOPOB. basuc cucremsl
BEKTOpOB. PasnokeHue BekTopa mno 6asu-

cy.

1.6

CkaysipHOE, BEKTOPHOE U CMELIAaHHOE
IIPOMU3BE/ICHUsI BEKTOPOB, UX CBOMCTBA.

1.7

Jluneitnbie mpoctpanctBa. bazuc. Co6-
CTBEHHBIC 3HAYCHUS U COOCTBEHHBIC BEK-
TOPBI MATPHIIBL.

CamocrositesibHasi padora Nel Ha ce-
MHHape

1.8

Pa3nes 5. DieMeHTHI MaTeMaTHYeCKO-
r0 AHAJIH3A

UucnoBaga nocnenoBarenbHOCTh. [Ipenen
YHUCJIOBOW IIOCJIENOBATEIBHOCTH M €0
cBoiictBa. ®dynkums. Ilpegen QyHkumu.
OcHOBHBIE TeopeMbl O mpexaenax (QyHk-
107038

Boinaua sapanuii PI'P Ne 2 no marema-
THYECKOMY aHAJIU3Y.

1.9

IlepBbIil 1 BTOPO 3amMedaTellbHbIE IpeJie-
ael. CpaBHEHHE OECKOHEYHO MaJbIX |
0ECKOHEUHO OOJBIINX BEIMYMH. DKBUBA-
JICHTHbIE OECKOHEYHO MaJIble BEJIMYUHBI.

1.10

HenpepriBHOCTh (pyHKIIMH B TOYKE M Ha

10
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npoMexXyTke, TOouku paspbiBa (YHKIUH,
ux Kinaccudukanys. ACUMITOTH rpaduka
GyHKIMM, WX KIacCH(UKAIUA, YCIOBHA
CYIIECTBOBAHMSI, METObI HAXOKICHHSL.

1.11

[TpousBomuas Gpyukuuu. ['eomerpuueckuii
U MEXaHMYECKUH CMBICI MPOU3BOTHOM.
[TpaBuna nuddepenuupoBanust u  ¢op-
MYJIbI BBIYUCIICHUS POU3BOAHBIX. Talmu-
I[a TPOM3BOJIHBIX OCHOBHBIX 3JEMEHTap-
HBIX (DYHKITHI.

11

1.12

Huddepennman. [IpouszBonnsie n audde-
PEHIIMAIIBI BHICHIMX TOPSIKOB.

12

1.13

[TpuOIMKeHHBIE BEIYUCIICHHS C IIOMOIIBIO
nuddepeHranos.

CamocrositesibHasi padora Ne2 Ha ce-
MHHape

13

1.14

PackpbiTe HeonpenereHHOCTEN pa3ind-
Horo tuna. [Ipasumno Jlonurans.

14

1.15

®opmyna Teinopa. PaznmoxeHust oCHOB-
HBIX 3JIEMEHTapHbIX (QYHKIMHA 10 dopmy-
ne Maknopena. [IpuGnukeHHbIE BBIYMC-
JeHus ¢ nomouibio Gopmyiiel Teitsopa.

15

1.16

OcHoBHbIE TeopeMbl U hepeHIHaTbHO-
I'0 UCYUCIIEHUSI. MOHOTOHHOCTh (DYHKIINH,
OKCTpeMyMbl HeoOxoaumele U 1ocTarod-
HbI€ YCJIOBUSI MOHOTOHHOCTH, JIOKaJbHOTO
skcTpemyma. MccnegoBaHne BBITYKIOCTH
rpapuka ¢ynkiun. Touku neperuda rpa-
dbuka GyHKUIM

16

1.17

OO6mias cxema uccieqoBaHusl QYHKIMHU U
noctpoeHus ee rpaduxa. CoiicTBa QpyHK-
LW{A,  HENpPEphIBHBIX  Ha  OTpPE3KeE.
Haubosnpiiee ¥ HauMeHbIllee 3HAUYEHUS
GYHKIIMM Ha OTpPE3KeE.

17

28




CamocrositeibHass padora Ne3 Ha ce-
MHHape

1.18

O0630pHas JieKIus

18

0O0630pHOE MPAKTUUYECKOE 3aHATHE

18

(Dopma ammecmauuu

19-20

Bcero yacoB o AucHUILINHE
B IIEPBOM ceMecTpe

36

36

72

PI'P

cam.
pao.

Bropoii cemecTp

2.1

Paznen 6. DyHKUMS HECKOJIbKHX Ile-
pemeHHbIX. [lpeaen u HeNpepbIBHOCTH.
OCHOBHBIE  CBOWMCTBAa  HEMPEPHIBHBIX
¢byukuii. Yactaele npousBogHbie. [lon-
HBIH U depeHman. [IpousBoHbIE
CIOXKHOU (DYHKIIUM HECKOJBKUX MEepPEMEH-
HBIX

YacTtaeie npousBoaHbie U auddepennma-
76l BeICIIMX NOpsiakoB. Teopema IlIBapia.
Brinauya 3agaumnii PI'P Ne 3 mo ¢pyHKIu-
SIM_ HECKOJIbKHMX IepeMeHHbIX

2.2

IIpousBogHas mo HampasieHuro. I'panu-
eHT. KacarensHas k kpuBoil. KacarenbHas
IJIOCKOCTh M HOPMaJlb K IIOBEPXHOCTH.
®Popmyina Tenopa.

23

DOKcTpeMyM (PYHKIMHM HECKOJBKUX TMepe-
MCHHBIX. HeO6XOJII/IMI)Ie U JOCTAaTOYHBIC
YCJIOBHS SKCTpEMYMa.

CamocrositesibHasi padora Ne 4 Ha ce-
MHHape

24

Paznen 7. UnTerpajibHoe ucUMcieHHE
[TepBoobOpasnas. HeonpeneneHHbIi uHTe-
rpajg u ero cpoiictBa. Tabmuia uHTErpa-

29




JIOB OT OCHOBHBIX J3JIEMEHTApPHBIX (PYHK-
uuii. MeTtoa HEenmocpeACTBEHHOTO HHTE-
TPUPOBAHUS.

Boigaua 3aganmii PI’P Ne 4 mo mHTe-
IPAJIbHOMY HCYHCJICHHIO

2.5

WNHTerpupoBaHue ¢ MOMOIIBIO 3aMEHBI T1e-
PEMEHHOM, TOJBEIECHUEM TOJ 3HaK aud-
depenunana. MeToq UHTETPUPOBAHUS T10
4acTsiM

2.6

HuTerpupoBanue panydoHaNbHBIX Apoleit
WHTETPUPOBAHUE HEKOTOPHIX BUIOB Hppa-
[IUOHAJBHBIX (QYHKIHI.

2.7

WuTerpupoBaHne  TPUTOHOMETPHYCCKHX
(GYHKIHA.

2.8

3ajauun, NpUBOSAIINE K TTOHSATHIO OMpeie-
JaeHHoro wuHrerpana. CBoiicTBa ompene-
JgeHHoro uHTerpana. CyliecTBoBaHHUE
nepBOoOOpa3HON HENpephIBHON (YHKIIUH.
®opmyna Herotona-JleliOHuma. 3ameHa
NEpEeMEHHON M HMHTErpupoBaHHE IO dYa-
CTAM B OIIPCACIICHHOM MHTCTPAJIC

2.9

[TpunoxeHus OnpeaeNeHHOro HHTerpajia
B TCOMETPUU W MEXaHWKE (BBIUMCIICHUE
IoImaael mIockux Guryp).

2.10

[TpunoxeHus: OmpeaeNeHHOro WHTerpaja
B TCOMETPUU U MEXaHUKE (BBIUMCIICHUE
JUIMHBI KPUBOU, 00BEMOB).

10

2.11

HecoOcTBeHHbIE HMHTErpajbl MEPBOTO U
BTOPOTO pO/ia, UX CBOMCTBA.
CamocrositesibHasi pagora Ne 5 Ha ce-
MHHape

11

2.12

3amaun, TpUBOJAIINE K TOHATHUAM Kpart-
HbIX M KPUBOJIMHEWHBIX HWHTErPAJIOB.
JIBOMHOM W TpOWHOW MHTETpaJbl, HX

12
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CcBOMCTBa. BrIunciieHHe IBOWHBIX HWHTE-
rpajioB CBEJICHUEM K TOBTOPHBIM.

2.13

Pa3nea 8. «UnciioBbie U PyHKIMOHAID-
Hble psgbD» Yucnossle psaabl. Cxonu-
MOCTh M cymma psna. HeoOGxommmoe
ycioBHe cxoaumocTu. JleHcTBus ¢ psaa-
Mu. CBOMCTBA YHUCIIOBBIX PSI/IOB. 3HAKOIIO-
JOXHUTENbHbIE  pAgbl.  ['apMOHMUYECKuit
psan. IlpusHaku cpaBHEHUSA

Beiiaua 3aganmnii PI'P_Ne S no psigam

13

2.14

HccenenoBanue CXOIMMOCTH ITOJIOKUATEIIb-
HBIX psiloB: nmpu3Haku Jlanam6epa, Koy,
MHTErpajbHbI npu3Hak Komm.

14

2.15

3Hakouepenywmuecs psapl.  [IpusHak
JleiiOHnma. AGCONIOTHASL M YCIOBHAs CXO-
JUMOCTh  3HAKOIEPEMECHHBIX  PsIIOB.
O6o6mennpie npu3Haku Jlamambepa u
Komun

15

2.16

CrenenHble pajbpl U ux cBoiictBa. Teope-
ma Abens. MHTepBan u paauyc cXoaumo-
ctu. JuddepennupoBanue u UHTETpUpO-
BaHUE CTENEHHBIX PSIIOB.

16

2.17

Pansr Tennmopa u Makiiopena.  YciaoBue
pasnoxxuMoctu GyHKUIMH B psj Teitnopa
Paznoxxenne HEKOTOpPHIX (QYHKUMHA B psij
Tennopa. [IpuMeHEHNE CTENEHHBIX PAIOB
B IIPUOJIM>KEHHBIX BBIUNCICHUSIX.
CamocrositeibHass padora Ne 6 Ha ce-
MHHape

17

2.18

O030pHas JTeKIus

0O030pHOE MPAKTUYECKOE 3aHATHE

18

Dopma aTTecTalMHU

19-21

Bcero yacoB o jucuMIInHe
BO BTOPOM ceMecTpe.

36

36

72

PI'P

CaM.
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‘ pab.

Tpernii cemecTp

3.1

Pa3znen 9. O6bikHOBeHHBbIE TU(depeH-

HHaJbHbIE YPABHEHHSA

OcHOBHBIE  TIOHATHS  OOBIKHOBEHHBIX
nudepeHIMAIBHBIX  YPAaBHEHHH  (I1.y.)
nepBoro nopsjaka. 3anavya Komm, reopema
CYIICCTBOBAHHMS M CIUHCTBEHHOCTH €€
pemienust [ToHSATHS OOIIEr0 W YacTHOTO
pelleHHid, OOIIero ¥ YacTHOTO HHTErpa-
70B. 'eOMEeTpUYECKHii CMBICT OOIIEro WH-
Terpasia 1.y 1-ro mopsjaka

3.2

Pemenue n.y. mepBoro mnopsiaka ¢ paszge-
JICHHBIMU M PA3ACISIIOLIMMUCS T1EPEMEH-
HBIMH, OJHOPOJHBIX I.Y.

Boiiaua 3aganuii PI'P_Ne 6 no 0.y.

3.3

JInnelinble n.y. nepBoro nopsaka Merog
BapHally IPOU3BOJILHON TOCTOSHHOM,
METO/I Tpou3BeaeHnid bepryuin.
CamocrositeibHas padora Ne7 B aynm-
TOpUH

3.4

Juddepennunanbable ypaBHEHHS BBICIIUX
nopsakoB. OcHoBHble moHATHS. [locra-
HOBKa 3amaun Komm, kpaeBoil 3ajaun.
WHTerpupoBaHue ypaBHEHUH METOJIOM
MIOHWKEHUS NIOPsIIKa

3.5

JIvuHeitHple OJHOPOIHBIE A.y. N —TO IO-
psnka. Teopema o cTpykType oOIIero pe-
HIEHUS] JTMHEWHBIX OJHOPOJIHBIX 1.y. N —TO
nopsiaka. [loctpoenue ¢yHIameHTaIbHON
CHUCTEMBI pEUICHUN JJI1 ypPaBHEHUH C IO-
CTOSIHHBIMHU KO3 (UIIEHTaMH.
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3.6

Pemenue mMHENHBIX OOHOPOIHBIX 1.y. N —
ro HopsKa C MOCTOSHHBIMU KO3 QHIm-
€HTaMU. Buj 4acTHBIX pElIeHUH OIHO-
POIHOTO YpPaBHEHMS B 3aBUCHUMOCTU OT
BHJIa KOPHEH XapaKTEPUCTUYECKOrO ypas-
HEHUs

3.7

Pemenue mMHENHBIX OOHOPOIHBIX 1.y. N —
ro HOpsKa C MOCTOSHHBIMU KO3 QUIH-
eHTaMU. Buj 4acTHBIX PELICHMI B 3aBU-
CUMOCTH OT BHUJAa KOPHEN XapaKTepUCTHU-
YECKOI'0 YPaBHEHUS

3.8

Jlunelinple HEOOHOPOJHBIE O.y. N-TO MO-
psanka. Teopema o cTpyKType oO1ero pe-
mienus. Metoq mogbopa 4acTHOTO periie-
HUS ISl Pa3IMYHBIX CIIEHHAIbHBIX BHUJIOB
MPaBOM YaCTH.

3.9

JIuHeiHbIE HEOOHOPOJHBIE NI.y. BTOPOIO
MOpsKAa C TMOCTOSHHBIMH KO3 PUIHECH-
TaMH C MPOU3BOJIBHON HETNPEPBIBHOMN Ipa-
BOW YacTer0. MeTox Bapuamuu Ipou3-
BOJIBHBIX ITOCTOSIHHBIX

3.10

KpaeBHe 3aga4u. 38.,[[3‘11/1 Ha COOCTBEHHBIC
3HAYCHU

10

3.11

Cuctembl  OOBIKHOBEHHBIX TG epeH-
UATBHBIX ypaBHeHWH. OCHOBHBIE TOHS-
TUs. PelieHre HOPMalbHBIX CHCTEM JIM-
HelHbIX nuddepeHnaNbHbIX ypaBHEHUN
METO0M HCKIIIOUEHHUS.
CamocrositeibHas padora Ne§ B aynu-
TOPUH

11

3.12

Pazoen 10. Teopus ¢hynkuyuii Komnaexc-
HOIl nepemeHHOll U OnepayuoHHoe Uc-
yucnenue. [lonamue gynxkyuu kom-
niexcuol nepemennoll (OKII) kax omoo-

12
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padcenusi. OCHOBHbIE 21IeMeHmapHble
DKII u ux ceoticmesa

Buvioaua 3adanuii PI'P No 7 no meopuu
DYHKUUI KOMRIACKCHOU NEePeMeHHOl

3.13

Henpepvienocms  u  oughghepenyupye-
mocmv  DPKII. Vcnoseua Kowu-Pumana.
Ananumuueckue @yuxkyuu. Konmyphoie
unmezpanvt om PKII.

13

3.14

Humeepanvl om anarumuyeckux QyHKYuu.
Teopemvr Kowu 011 00HOC853HOU 001a-
cmu u O CLOHCHO20 KOoHmypa.  Hume-
epanvras opmyna Kowu.

14

3.15

Psowvl 6 kxomnnexcrnou oonacmu. Cmenen-
Hoie psovl. Teopema Abens. Psaow Tetino-
pa u Jlopana. Pasznoowcenue 6 pao Teinopa
anemenmaphvix OKII

15

3.16

Onpedenenue Hynel U 0coObIX MOYeK aHa-
aumuyeckou @yukyuu. Ilonamue evivema
@dyHKYyuu omHoCUmMENbHO 0CO00U MOYKU
Ocnoenas meopema o eviuemax. Ilpume-
HeHue Meopuu 6blYemos8 K Gbl4UCTIeHUNO
KOHMYPHBIX UHMESPAN08

16

3.17

Onepayuonnoe ucuucnenue. Illpeobpaso-
sanue Jlannaca. Teopemvi o ceoticmeax
npsamoz20 npeobpasosanus Jlannaca

17

3.18

Obpamnoe  npeobpaszosanue Jlannaca.
Onepayuonuslii. Memoo peuileHuss 3a0ayu
Kowu ona nunetinvix ouggepenyuanvHulx
YpaeHeHull ¢ NOCMOSAHHbLIMU KOIDDuyu-
eHmamu

CamocrositeibHas padora Ne 9 B ayau-
TOPUH

18

(DOPM“ ammecmauuu

19-20

Bcero yacoB nmo jucuMIInge
B TpeTheM cemMecTpe.

36

36

72

PI'P

caM
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YerBepThlil ceMecTp

4.1

Pa3nesa 11. Teopusi BeposiTHOCTEl
Brenenue. DneMeHThl KOMOMHATOPUKH.
Boiiaua 3aganuss PI'P Ne 8 mo Teopun
BEPOSITHOCTEH

4.2

OcCHOBHbBIE TOHATUS TEOPUU BEPOSTHO-
creil. CnyualiHble COOBITHS, WX THIIBL
Knaccudeckoe U crarucTudeckoe onpese-
JIeHUs BEpOSITHOCTH, UX cBoiicTBa. Hemo-
CPEICTBEHHBIA IOJACYET BEPOSATHOCTU Ha
OCHOBE  KJIACCHMYECKOI'O  OIpeJeNIeHusl.
['eomeTprueckas BEpOSATHOCTb. 3ajaya
broddona.

4.3

Anrebpa coObITHI. 3aBUCHMBIC U HE3aBU-
CHUMBIE COOBITHS. Y CJIOBHAsE BEPOSTHOCTb.
OcCHOBHBIE TEOpPEMBl TEOPUU BEPOSTHO-
CTEH.

4.4

®opmyna 1monHOW BeposTHOCTH. DPopmy-
1el beneca.

4.5

®opmyna bepHymn, JIOKaapHas U WUHTE-
rpanbpHasi TeopeMsl Jlamaca.

4.6

Ciny4aiiHble BEJIMUMHBI, UX TUIIbI, TOHSITHE
3aKOHA pACHpEAesICHUsl CIIy4YalHOW BEJU-
yrHbl. OCHOBHBIE 3aKOHBI PACIIPEACICHUS
JUCKPETHOM ciay4yailHOW BeNWYHMHBI (TH-
MePreoMeTPUYECKU M, OMHOMUATBHBIH,
pacnpezenenue Ilyaccona).

4.7

UucnoBble XapaKTEPUCTUKU JTUCKPETHBIX
CIy4YallHBIX BEJIMYMH. MaremaTuyeckoe
0XKUJAHUE W JUCIEPCHUS CIy4alHBbIX Be-
JIUYMH, WX BEPOATHOCTHBIM CMBICI H

35




CBOMCTBA.

4.8

HenpepbiBHas cinydaitHas BenuuuHa. WH-
TerpanbHas (QYHKIUS  paclpeeicHHUs.
[InotHOCTH BeposiTHOCTEN. UMClIOBBIE Xa-
PAKTEpUCTUKU HENPEPBIBHOM CIy4aliHOU
BEJIMYUHBI.

4.9

OcHOBHBIE 3aKOHBI pAaCIpPEICIICHUs He-
HPEPHIBHBIX CIy4YalHbIX BEIUYUH (paBHO-
MEPHBIH, 10Ka3aTeIbHbIA, HOPMAJIbHBIN).
CamocrositesbHass pabora Ne 10 Ha ce-
MHHape

4.10

[IpenenbHBIE TEOPEMBI TEOPUU BEPOSTHO-
creil. Teopema YeOnmmeBa. Teopema bep-
Hy. LleHTpanbHas mpenenbHas Teope-
Ma.

10

4.11

Pazpen 12. MaremaTnmueckasi CTaTH-
ctuka. OcHosuble 3a0auu mamemamuye-
cKotl cmamucmuku. Bvibopounwiii memoo.
T'enepanvuas cosoxynnocms u 6bl00PKA.
Tuner evibopox. Cmamucmuueckoe pac-
npedenenue evloopku. Illocmpoenue smnu-
puyeckol @yHKyuu pacnpeoenenus 6ui-
OOpKU, NOAUSOHA U SUCTMOSPAMMbBL OMHO-
CUMENIbHBIX YACmOom.

Boigaua 3aganusa PP Ne 9 mo marema-
THYECKOI CTATUCTHKE

11

4.12

Toueunvie oyenku napamempos pacnpe-
Oenenus. Hecmewennvle, a¢hghexmusnvie u
cocmosmenvHule oyenku. Boibopounas
cpeonss. Bulbopounas u ucnpasnennas
oucnepcuu. Ynpowennvle memoowl pac-
yema Cmamucmu4ecKux xapakmepucmux
8b100PKU

12

4.13

HHmepeanbele OUEHKU. ﬂO@@pumeﬂbelﬁ

13
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uHmepean Onsa MamemMamuiecko2o O0HiCU-
OaHusi NPU U3BECMHOM CPeOHeM Keaopa-
MUYeCKOM OMKIOHEHUU.

4.14

Pacnpeoenenue Cmowrooenma. [losepu-
MebHbIL  UHmMepsan Ol GblOOPOUHOU
cpeoHell  npu  Heu3BeCMHOM  CpeOHeM
keaopamuyeckom omknonenuu. Cayuati
Manoi 8v160pKu

14

4.15

Ilposepka npasdonododbus cmamucmuye-
ckux eunomes. llonamus cmamucmuue-
CKOU eunomeswvl, ouUbOOK nepeo2o u 6mo-
PO20 pooa, YPOBHS 3HAYUMOCMU, CMAMU-
CMUYecKko2o Kpumepus, 001acmu NpuHs-
mus eunomesvl. Kpumepuii y° Iupconua.
Ilposepka ecunomesvt 0 HOpMATLHOM 3a-
KOHe pacnpeoeietusl.

15

4.16

Dnemenmyl KOPPENAYUOHHO20 U pecpeccu-
oHHo20 aHanuza. OnpedeneHue napamem-
P08 TUHEUHOU CPeOHeK8a0pamuiecKol pe-
epeccuu MemooomM HAUMEHbUUX K8aopa-
moe.

16

4.17

Onpedenenue 6b100pouHbIX KOIDhuyuen-
mMoe Koppenayuu u pespeccuu, Memoouxa
NOCMPOeHUs TUHEUHOU CPeOHeK8aopamu-
yeckoli pezpeccuu

CamocrositeibHas padora Ne 11 Ha ce-
MHHape

17

4.18

O0630pHas JeKIus

N

18

O0630pHOE MPAKTHYECKOE 3aHSATHE

NN

18

@OP.Mtl ammecmauuu

19-21

Bcero yacos o AUCHUIIJIMHE B YE€ETBEP-
TOM ceMecTpe

36

36

72

PI'P

cam
pad

Bcero yacoB 1o 1ucHUIIMHE HA IEPBOM

144

144

288

11
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H BTOPOM Kypcax

PI'P

cam
pad
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[Tpunoxenue 2

MHHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHUS
POCCUMCKOI ®EJIEPALITUN
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
YUPEXEHUE BBICILIEI'O OBPABOBAHUS

«MOCKOBCKHUHN NOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHWH MMOJINTEX)

Hanpasnenue noarotoBku
15.03.04 KABTOMATU3ALUSA TEXHOJIOT'MYECKUX ITPOLECCOB
N 1IPOU3BOJACTB»

[Ipodunb MoaroToBKU
«P0o00TH3HPOBAHHBIE KOMILJIEKCHD)

dopma oOydeHUs: OUHas

Ka(bezma MAaTCMATUKH

®OH/I
OLIEHOYHBLIX CPEJCTB

MO JUCHMILIMHE

MareMaTukKa

Cocras: 1. MacmopT (poHIA OLIEHOYHBIX CPEICTB
2. Onucanyne OLEHOYHBIX CPEACTB:
- JK3aMeHalMOHHbIE OUJIEThI
- KomnuiekTsl 3a1aHuii 111 KOHTPOJIBHBIX padoT
- KoMmiuiekT BOnpocos
- KomnuiekT 3aganmii 17151 BHINOJIHEHUSI pacuyeTHO-rpaduveckux pador

CocraBureJib:
noir., K.¢p.-m.H. Koran E.A.

MockBa, 2022 rox
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MOKA3ATEJIb YPOBHSI COOPMHUPOBAHHOCTHU KOMIETEHIUIA

Tabnura

1

«BpIciasi MaTeMaTHKA»

®I'OC BO 15.03.04 «ABTOMAaTH3aLHA TEXHOJOTHYECKUX MPOLECCOB M TPONU3BOACTBY»
[Tpoduias nonroroBku «Po60TH3MPOBAHHBIE KOMILIEKCHI»

B nporecce 0cBOCHUs JAHHOM AMCUUIUIMHBL CTYACHT (POPMHUPYET M IEMOHCTPUPYET CIEAYIOUIHE 06uenpodeccHoHalbHble KOMIETEHIHH:

KOMIIETEHIIUHU IlepeyeHb KOMIIOHEHTOB TexHoJiorust dopmMma oue- Crenenu ypoBHeii 0CBO-
NHAEKC | ®OPMYJIUPOBKA ¢dopmMupoBaHusi | HOYHOIO Cpe/- €HHMSl KOMIIeTeHIM
KOMIIeTeHI il crBa**

OIIK-1 [Ipumensars ecrtectBeH- | UOIIK-1.4. 3naer npuHUunuan€b- | JeKuus, camocto- | YO ba3oBblii ypoBeHb
HOHAay4YHblE M OOILEUH- | Hble OCOOEHHOCTH MOJEIMpPOBaHUs | ATenbHas padora, | KP -BJIaJICET HaBbIKaMU PadOThI
KCHEepHbIE 3HAHMS, Me- | MaTeMaTU4YecKuX, (U3MYECKUX U | ceMuHapckue 3a- | PI'P C OCHOBHBIMHU MOHATHSIMH U
TOABl MATEMAaTUYECKOTO | XMMHUYECKUX IIPOLECCOB, IpEaHa- | HATHUS T METOJaMH B paMKax JAUCLIH-
aHaJM3a U MOJEIMPOBA- | 3HAUEHHbIE JIsI KOHKPETHBIX TEX- 2b IUUTUHBL,

HUS B TNpO(dheccHoHaIb-
HOU J1eSITeTTbHOCTH

HOJIOTUYECKUX MTPOLIECCOB
NOIIK-1.1. Tlpumensier ecrecTBeH-
HOHay4yHble W OOIICHH)KCHEPHBIC
3HAHUSA, METOABl MATEMaTUYECKOTO
aHalM3a M MOJENUPOBaHUS IIpU
pemieHMH TNpo(decCHOHANBHBIX 3a-
Jla4, UCIOJIb3YeT OCHOBHBIE 3aKOHBI
JUCLUIUINH WH)XEHEPHO-
MEXaHUYECKOTO0 MOIYJIS;
NOIIK-1.2. Mcnonp3yeT OCHOBHBIE
3aKOHBI €CTECTBEHHOHAYUYHBIX JHUC-
LUIUIMH, NpaBuja NOCTPOEHUs TeX-
HAYECKMX CXEM M  YEepTEKEH;
NOIIK-1.3. Biageer OCHOBHBIMH
MeTOoIaMHu TE€XHHUKO-
HDKOHOMHYECKOTO aHajlu3a, HaBbI-
KaMH COCTaBJIEHUS] pabOUYnX MPOEK-

IToBbILIEHHBIH YPOBEHD
-cBOOOJIHO BJIAJIEET MaTe-
MaTHUYECKUMHU METOJaMH H
NpPUHIMIIAMUA  TIPUOOpeTe-
HUSI, MCIIOJIB30BAaHUS U 00-
HOBJIEHUsI OoJiee TITyOOKHX
MaTeMaTHYeCKUX 3HAHUM;
-BJIQJICET Pa3IMYHBIMU CIIO-
cobamu cbopa, 00paboTKH U
NpUMEHEHHS MaTeMaTHhye-
CKOM MH(pOpMaLuy;
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TOB B COCTAaBE TBOPUYECKOM KOMaH-
JIBI

**_ CokpamieHus: popM OICHOYHBIX CPeICTB cM. B Tabimie 2 k PII.
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Hepeqeﬂb OLCHOYHBIX CPEJACTB IO JTUCHHUIIJINHE

«MareMaTHKa»

Tabmauma 2

Tabnuna 1

pabora, (KP)

OIMpECACIICHHOI'0 THIIA I1I0 TEMC WJIM pa3ac-
1y

HaumenoBanue [IpencraBnenue oue-
Ne Kpatkas xapakTtepucTuka OlEeHOYHOTO
L/ | OueHouHoro cpen- cpencTBa HOYHOTO CpPE/ICTBA B
CTBa P dOC
1 | KonTponbHas (ca- CpenctBo NMpoBEpKU YMEHUH NpUMEHATh | KoMIUIeKT KOH-
MOCTOSITEJIbHA) MOJIyYEHHBIC 3HAHUSA IS PEIICHUs 3a7a4 | TPOJIbHBIX 3aJlaHU

I10 BapuaHTaM

2 | PacuetHo-
rpaduydeckas pa-
oora, (PI'P)

CpencTBo MPOBEPKU YMEHUN NPUMEHATH
MOJIyYEHHBIC 3HAHUS IO 3apaHee orpee-
JICHHOW METOJUKE Jis pEelIeHus 3aiad
WM 33JlaHdid 10 MOJAYJIIO0 WU JUCIU-
IJIMHE B LIEJIOM.

Komiiekr 3aganuit
JUIS BBITTOJTHCHUS
pacyeTHO-
rpadudeckoit padboT

YceTHBI onpoc

CpencTBo KOHTPOJIS,, OPraHU30BaHHOE KaK

Bomnpocs! o

TEOPETUYECKUX BOIPOCOB, 3aj]1a4, MPAKTHU-
YeCKUX 3aJIaHuH.

cobecenoBanue, conenuaibpHas Oecema II€Oarorudyeckoro TeMaM/paSIleHaM
(YO) paboTHHKAa ¢ OOyYarOIIMMCS HAa TEMbI, | JUCLHIUIMHBI
3 CBA3aHHBIE C U3y4YaeMOW JUCUUILIUHON, U
paccuMTaHHOEC Ha BBIACHEHHE O0beMa
3HaHUN O0YyYaroOUIerocs Mo OmpeAeeHHO-
My pa3zeny, TeMe, MpodiieMe U T.11.
Tecr, (T) CucremMa CTaHIapTU3MPOBAHHBIX 3ananui, | PoHJ TeCTOBBIX
4 MTO3BOJISFOIIIAS ABTOMATU3MPO- | 3aJaHui
BaTh MPOILEAYPY U3MEPEHUs] YPOBHS 3Ha-
HUN ¥ yMeHUI 00y4aromerocs.
5 | Ox3ameHanuonsble | CpencTBO NPOBEPKM 3HAHMM, yMEHHH, | DK3aMeHallMOHHbIE
ounetsl (OB) HaBBIKOB. MOKET BKIIOYaTh KOMIUIEKC | OMIIETHI.

[IIkana oneHnBaHug 1
npoleypa NpuMeHe-
HUSA

[TpomexyTouHas aTTe-
crarus (ITA)

Ok3ameH (D )

1) yerno (V)
2) nuceMenHo (I1)

OdopmiieHue U onucaHue OLEHOYHBIX CPEICTB

1. ®opma nNpoMeKYTOUHOM aTTeCTANMHU: IK3aMEH.

IK3aMEeHALMOHHBIE OMJIEThI

1.1. Haznauenue: Mcnonb3yroTes i1 MpoBeeHHs TpoMekyTouHoi arrecrauu (ITA) mo aucuu-

mirHe "Maremartuka'.

1.2. PernameHT 5Kx3aMeHa: - BpeMsi Ha MOJrOTOBKY T€3MCOB OTBETOB - J10 45 MUH.
- Coco® KOHTPOJIS: YCTHBIE OTBETHI.

1.3. [IIxasa onleHUBaHUA:

"OTAMYHO'" - ecliU CTYACHT IITyOOKO M MPOYHO OCBOMJI BECh MaTepHall MporpaMMbl 00yUYeHHUs, UC-
YepIIbIBaOIIE, TI0CIEN0BAaTENBHO, TPAMOTHO U JIOTUYECKH CTPOMHO €ro M3JIaracT, He 3aTpyAHsIETCs
C OTBETOM IpU U3MEHEHUU 33JaHUs, CBOOOJHO CIPABIISETCS C 3aJa4aMU U MPAaKTUYECKUMHU 3aj]a-
HUSIMH, IPAaBUIHHO OOOCHOBBIBAET NPUHSATHIC PEIICHUS.
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"Xopomo'"- eciau CTyAeHT TBEPAO 3HAET MPOTPAMMHBIN MaTepHUall, FPaMOTHO U IO CYIIECTBY €ro
M3JIaraeT, He JOIMYCKaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC, BIa/eeT HEOOXOANMBI-
MU YMEHUSMHU U HaBBIKAMH MPU BBIMOIHEHUN MTPAKTHUECKUX 3aJaHHH.
"Y10BJIETBOPUTEIBLHO" - €CJIM CTYIEHT OCBOUJI TOJIBKO OCHOBHOW MarepHall IpOrpaMMbl, HO HE
3HAeT OTHEJIbHBIX TeM, JOMYCKAaeT HETOYHOCTH, HEIOCTATOYHO IpaBUiIbHBbIE (HOPMYIUPOBKH,
HapylLlaeT MOCJIeI0BaTEIbHOCTh U3JI0KEHUS POrPAaMMHOIO MaTepualla U UCHBIThIBAECT 3aTpy/IHE-
HUS B BBIMOJHEHUH MTPAKTUYECKUX 3aJaHU.
"Hey10BJ1eTBOPHUTEJIBHO'" - €CIIM CTYJIEHT HE 3HAET 3HAUMUTEIbHON YacTH IMPOrpaMMHOIO MaTepu-
ana, JOMyCKaeT cepbE3HbIe OMUOKU, ¢ OOMBIIMMHU 3aTPYAHCHUSIMHU BBITIOJHSAET MPAKTUUYECKHUE 3a/1a-
HUSL.

Kaxxnoe 3amanue sx3aMeHaIMOHHOTO OUjieTa OlleHUBaeTcs OTAeabHO. OO11el OLleHKOH SBIIs-
€TCsl CpeIHEE 3HAUEHUE, OKPYTIIEHHOE /10 LIEJIOTr0 3HAUYEHUS.
1.4. KoMIIJIeKThI DK3aMEHAITMOHHBIX OMJIETOB BKJIIOYAET IO KaKIoMy pazaeny 25-30 OwmiieToB
(XpaHsTCA B LIGHTPE MaTEMAaTUYECKOT0 00Opa30BaHUs).
TunoBbie BADUAHTHI OMJIETOB NMPUJIATAIOTCS.

MUHUCTEPCTBO HAYKU U BBICILIET'O OBPAZOBAHUS
POCCUIMICKOU ®EJIEPALINN
®EJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUPEXIEHUE BBICILIEI'O OBPASOBAHUS
«MOCKOBCKHUI NOJJUTEXHUYECKNUI YHUBEPCUTET»
(MOCKOBCKHI ITIOJIUTEX)

®DaxynpTeT 0a30BHIX KOMIICTCHIIHH, kadenpa «MaremaTrkay
Hucunmmuua «MaremaTtukay
Kypce 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. Omnpenenurenu U X CBOKCTBA.
2. YwucnoBast mOCJIeIOBATEILHOCTH U €€ MPeIe.
1 2 -1 2

3. PemmTh MaTpuuHOE ypaBHEHHE XB=A,€CIU A= s 1) B= o 1l°
4. Haiitu yroa Mexay BeKTopamu a =(1,-2,-2) u b =(2,0,1).

o . 242
5. Haiitu npon3BoaHyto GyHKINH, 3aJAHHON MTapaMeTPUUECKU x = 1 ! T Y= ! T

+1 +t

> . Alx+5+2

6. Haiitu npenen GpyHKIMH lim x—lx .
x—-1 X+

7. Haiigure skcTpeMyMbl QyHKIMH = x* —2x%

YTBepxaeHo Ha 3acemannu kadenpsl MareMatuku « 08 » 11. 2022 r., mpotokoa Ne 4
W.o. 3aB. kadenpoit / H.B. BacunneBa /

MUHNCTEPCTBO HAYKU U BBICIIEI'O OFPASOBAHUS
POCCUICKOU ®EJEPALINN
®EJIEPAJILHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
VUYPEXJIEHUE BBICIIEI'O OBPASOBAHUSA
«MOCKOBCKHUM MOJUTEXHUYECKNN YHUBEPCUTET»
(MOCKOBCKHUH MMOJINTEX)

®dakynapTeT 0a30BBIX KOMIICTCHIIHH, kadenpa «MaremaTukay
Jucuurmua  «MaremaTtukay
Kypc 1, cemectp 2
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IK3aMeHAIMOHHEIN OnJieT Ne 1

1. TlepBooOpa3Hasi, HeOmpeAeIeHHbI HHTErpal. TabauIa OCHOBHBIX HHTETPAJIOB.
dx

‘{/5—x+\/5—x'

2. Bpluucauth HeonpeaeaeHHbIH HHTETpall J

7.6
o~ : 2
3. BbluncauTe onpeneneHHbI HHTErpall j3 sin” xcosxdx.
0

4. Yxaxwure, KAKOW U3 HECOOCTBEHHBIX HHTETPAJIOB SBJISICTCS CXOSAIIAMCS
o0 o0 o0
_[ \/;dx, Jx_3dx, J Vxidx.
1 1 1

5. Haiitu yacTHBIEe IPOM3BOIHbIE BTOPOTO HOPAAKA GYHKIHH z = cos(x’ —2xy) , yOeauThes, 4To
"o___n
ny = Zyx .

VYTBep:kIeHO Ha 3aceqanuu Kadeapsl MmareMaTuku « 08 » 11. 2022 r., mpoTtokon Ne 4
HN.o. 3aB. xadenpoit / H.B. Bacunbesa /

MUHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHUS
POCCUICKOU ®EJIEPALINN
®EJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUPEXIEHUE BBICILIEI'O OBPASOBAHUS
«MOCKOBCKHUI NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHI ITOJIUTEX)

®daxynpTeT 0a30BBIX KOMIICTCHIIHH, kadenpa «MaremaTrkay
Hucunmmmua  «MaremaTtukay
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUIET

1. Pemuts 3amauy Komm: y' =2xe” +y, y(0)=0.

2. Pemuts 3agauy Komu:
{y{ =y +2p, +1, {yl(O) =0,
=2+, »,(0)=0.
3. Jlana GyHKIMS KOMIUIEKCHOH TNepeMeHHOH: f(z)=2z . IIpoBepuTh, MPUMEHSS YCIOBHUS

Komm — PI/IMaHa, SIBIISIETCS JIM OHA AHATUTHYSCKOM.

Cosz o .
4. BpruuciuTh —zdz C IOMOIIBIO MHTETPaAJIbHOU (bopMyJILI Koim 1 ocHOBHOH T€O-
lz|=3z" —z—

PEMEBI O BBIYCTAX.

YTBepxkaeHo Ha 3acemannu kadenpsl MareMatuku « 08 » 11. 2022 r., mpotokosa Ne 4
W.o. 3aB. kadenpoit / H.B. BacunneBa /

MUHNCTEPCTBO HAYKU U BBICIIEI'O OFPASOBAHUS
POCCUICKOU ®EJEPALINN
®EJIEPAJILHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
VUYPEXJIEHUE BBICIIEI'O OBPASOBAHUSA
«MOCKOBCKUM MOJUTEXHUYECKUHN YHUBEPCUTET»
(MOCKOBCKHUM MMOJIUTEX)

®akynbTeT 6a30BBIX KOMIICTEHIINH, kadenpa «MaremMaTHKa»
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Jucrummnaa  «MaTtematukay
Kypc 2, cemectp 4

9K3AMEHAIIAOHHBIN BUJIET

1. Kmaccuieckoe M CTaTHCTHUYECKOE ONPEICIICHUS BEPOSTHOCTH TOSIBICHUS CITYYaliHOT'O COOBITHS, CBSI3b U
pasnuune MeXIY HUMH.

2. [MocTpoeHne NOBEPUTENHLHOTO UHTEPBAJA JIUIsl MATEMATHUECKOTO OXKUIAHUS TP U3BECTHOM CPEIHEKBAJI-
PaTHUYECKOM OTKJIOHEHHUH.

3. B maptum 10% necranmapTabIX aeraneid. Haymauy otobpansr 3 meranm. CocTaBUTH 3aKOH pacIipesee-
HUS YKCJIa CTAaHAAPTHBIX JeTajei cpenu 0OTOOpaHHBIX.

4. JInst cTaTUCTHYECKOTO paclpeieiCHUS BEIOOPKH

2 5 8 10

1 3 5 2
HANTH BBIGOPOYHYIO CPE/IHIOI0 M HMCIIPABICHHYIO aucrepcust D .

VYTBep:kIeHO Ha 3aceqanuu Kadeapsl MmareMaTuku « 08 » 11. 2022 r., mpoTtokon Ne 4
HN.o. 3aB. xadenpoit / H.B. Bacunbesa /

KommuiekTsl TecroBbix 3aganuii (T)
H KOHTPOJbHBbIX padoTt (KP)
(ns1s1 onenku komnerenuuii OIK-1)

10 AUCIOUITJIIMHE Maremaruka
(HaMMEHOBAaHHE JAUCLUILIMHBI)

1-b1ii cemecTp

1. HaiiTu 3Hau€HHsa MaTpUYHOIO MHOTOWIIEHa F' (A)

-1
f(x)z—x3+2x2—x+3,A:( 3 gj

2. HaiiTi paHr MaTpuIibl IIPUBEJEHUEM K CTYIICHYATOMY BHIY ) 6 3 13

11 -3 13 5 17

1 2 1
3. BeruucnauTh OnpeaenuTeNnb NpUBeJICHUEM K CTYIIeHYaToMy Buny |3 -5 3
2 7 -1
4. Haiitn Matpuiy, oOpatHyo AaHHOH (a). Pemmth MatpuuHoe ypaBHeHue (0)
1 2 1
@ |3 -5 3 (6)1—2X—235
a — ° =
-3 4 3 -1 0
2 7 -1

5. Pemuth cuctemy ypaBHeHUI. YKazaTh 00IIee U OJTHO YaCTHOE pelIeHue (a).
Pemnth cuctemy ¢ momoIisro 00paTHoOi MaTpullsl u o popmynam Kpamepa (6)

4x,+9x, —=5x, —8x, =5 X +2x,+x,=5
(@) 33x, +7x, —2x, —4x, =4 (6) <3x,—5x, +3x; =-7
2x, +5x, +x;+3x, =3 2x, +7x, —x; =13

Pacniucars paznoxxeHue BeKTopa X 10 BEKTOpaM p,é,;
={5,-12,1}, p=1{1,-3,0}, ¢={1,-11}, r={0,-1,2}

1
X
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2. KonnuHeapHbI 1M BEKTOPHI 1; u é ?

a={2,0,1}, b={-2,31}, p=2a+2b, g=3a-2b

3. BoeruncnauTs miomaas napajiesorpaMmma, oCTpOEHHOIO Ha BEKTOpax aunb a- YTOJI MEXKIY
BCKTOpaMH p U ¢

&:E+§’B:;_§q., |P|:2,

T
4
TecToBOE 3aJaHUEC MO0 KOMILVIEKCHBIM YHuUC/JI1aM

3AJAHUE 1
YcTraHoBUTE COOTBETCTBUE MCKAY KOMILUICKCHBIM YHUCJIOM U €T0 MOAYJIEM.

1 -1 2.2

2 2+2i NG
3 —-3+4 2
4 J3-2i 5

’ V7

3AJIAHUE 2
JleiicTBUTENbHAS YacTh KOMIUIEKCHOTo uncna  (3—2i)> paBHa

BAPUAHTBI OTBETOB: 1) /13 2)5 3) 13  4) 9.

3AJIAHHUE 3
Ha pucyHke npencraBieHa reOMETpUYECKas HILTFOCTPAIS KOMIUIEKCHOTO yncia Z = X +1y. To-

r/1a TPUTOHOMETpUYecKas (popma 3armucu 3TOro YUCIIa UMEET BU]T

YA
1/2 o
0 B2 X
| Otser ‘ ‘
3ATAHUE 4
BekTop, cOOTBETCTBYIOLIHI CyMMe KOMITJIEKCHBIX Uucen z, =—1+i u z, =2-3i, nzobpakeH Ha
PHUCYHKE
BAPUAHTBI OTBETOB: 1) 2) 3) 4).
A, A
2
1) 7 ) JA 3) YA 4
1
A . L . 7 - -
-1 0o x 0 T°x 0 E) 7 %
-2
3AJIAHHUE 5
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JlaHbl 2 KOMIUIEKCHBIX YHCIIA Z; U Z,.

Y

o 0
AO /4/-135"
z, %

Torna apryment npoussenenus arg(z,z,) (B rpamycax) pasex

| OtBer |

3AJIAHME 6
JlaHbl 2 KOMIUIEKCHBIX YHCIIA Z; U Z,.

YA YA

Z
Z,
120° 60
I I p—=
0 X 0 '

Torna apryment otHowmenust arg(z,/z,) (B rpagycax) paBeH

| OtBer |

3AJJAHUE 7
Haiiti Mmoayns KoMIuiekcHOTo uncna z, ecian Imz =3, a argz =arcsin(3/5).

| OTtBer ‘

3AJIAHHUE 8
JlaHO KOMIUIEKCHOE YUCHO Zz =2+ ./51. YCTaHOBUTE COOTBETCTBUE MEXAY ONEPALMIMU HaJA JaH-

HBIM YHCJIOM U PE3YJIbTaTaMH1 UX BBINIOJIHCHUSA.

: = 2J5i
2 z/ ‘Z‘ 4
3 z+2Zz 9
: -z 5
S
3 3
3AJAHUE 9
Haiiti 3Ha49enus kKopHs A/ —1 . [Toka3aTh UX HAa KOMIUIEKCHOM MIIOCKOCTH.
‘ OtBer ‘
3ATAHHME 10

V2

80

2 2 2
Ilycte z=—+i—. Bpluucaurs | —+i—| .
2 2 2

BAPUAHTLI OTBETOB: 1) -1 2) 1 3) 2% 4) 2%,

3ajaHue M0 AHAJTUTHYECKOH reoMeTpun
1. Haiitu paccTossHuE OT TOUKH M, 10 IUIOCKOCTH (M MM 3) :
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M, (-9:10;2), M, (0;7;-4), M, (4:8;,—1), M,(-2;1;3)
L | x+y+z-2=0
2. BolnucaTh KAaHOHUYECKOE YPABHEHUE IIPSIMO:
x—y-3z+6=0
x=2 y-3 z+1
1 —4
4. Haiitu Touky F CUMMETPUYHYIO TOYKE P OTHOCHUTENbHO HpPAMON [: P(O;—l;3) u

3. HaiiTu TouKky nepecedyeHus NpsIMON U IIIOCKOCTH: ux+y+2z-9=0.

x=1 'y =z
I
5. Hamucare ypaBHEHHE IUIOCKOCTH ¢ TPOXOJAIIEH 4epe3 TOUYKy M, M NEpHEeHAUKYIIPHO
npsivoit (M M,): M(3;2;0), M,(41;5), M,(2;-1;4).
6. HaiiTu KocHHYC yrila MEXy INIOCKOCTSMU Q; U O, :
o, :3x-y+3=0, a,:x-2y+5z-10=0
3agaHuA 10 MATEMATHYECKOMY AHAJIU3Y

1.  Ywucnosas nmocnemoBarenbHOCTh. [Ipeen dnucioBoii mocaenoBaTeNbHOCTH. beCKOHeYHO Malble 1 OecKo-

HEYHO OOJIBIIIKE [TOCIEN0BATEILHOCTH. YHCo €.

2. . tgx

2

7°+5
Hatiti mpousBognyto y!:
a) y=arctg’ In Jx 0) y=(x/;)
x+2
3
B) sin(x—2y)+x—=7x r) x=e 'cost, y=e'cost
2. Haittu lim[l— ! J
ool X arctgx

2

1
3. TIpOBECTH TOTHOE UCCIIEAOBAHNIE U OCTPOUTH rpaduk f (x)=x"+—
X

1. BBIUMCAHUTD NIPEAETIBI:

. 2n+1 _5n—l . Sin3x . ctg7x
l. im=———— 2. 1lim ~ 3. lim(1-3x) e
nw 312 4 5N X0 _ o x—>+0
2. BeluncauTh IpOU3BOIHBIE:
cosb6x

1
l. y=———— 2. y=arctg’ ———+sinln2x
Y 3sin(12x +1) 7 8 1—2x2

1. IlocTpouts rpaduk: y = x4 o2
x

> Y
+2 Nx+2
2. Haiitu npenensr:

(2-n) —(1+n) Jn+2-38n* +3

1) lim 2)lim
”—’°"(1+n)2—(2—n)2 o In+5+n
(22 +3Y S e

3) hm(znz_'_?] 4) hmn( n2+1—n)
n—o n 4+ n—o0
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0, x<-x
3. HccnenoBaTh Ha HEMPEPHIBHOCTH M BBIMOJHUTD YEPTEXK: ¥y =<sinx, — 7 <x<0

T, x>0

2-0ii cemecTp
Boruucauth HeonpeaedeHHbIe HHTETPAJIbI

dx _ dx

_— 2. {x-2%dx 3. [e*cosxdx 4. [———  5.[xcos3xdx
IZ(er\/; / / Ix —6x+18 J
dx x—1 x+1 dx sin® x
6. [ —— 7. [——dx 8 [——dx 0. 10. dx
Ix2+6x+5 I\/X+1+2 J..)(324'3 J.qll_xz arcsinx ICOSZX

BI)I‘-II/ICJ'[I/ITL Ol'lpe)f[eJ'[eHHI)Ie HHTErpaJjabl

7.6 dx 6 dx

1. [ 3sin® xcosxdx 2. 3.[(x=De*dx 4. 5 [——— 6.
g J\/ 1+3x g( ) I xv7+Inx {1+\/3x—2

2 2 4 |2 3 )
LR N A AL I L ) (X e 10, a—xia

Sarctgx 1(3x+5) o x +1 «/1+x 0

Heco0cTBeHHbIE HHTETrPaJIbI
1. Vkaxure, Kakoil 13 HECOOCTBEHHBIX UHTETPAJIOB SIBJISETCS CXOIAIIUMCS

T\/;dx, Tx_3dx, T\/;dx.

dx

2. BerancanTs HUHTErpajl, YCTAaHOBUTD €T0 CXOAUMOCTD UJIN PACXOAUMOCTD I 1
el x?

3. BoIUHCIUTD HUHTErpajl, YCTAaHOBUTD €TI0 CXOAUMOCTD UJIN PACXOAUMOCTD _“l’l xdx
1

a dx
4. BbIuuCIIuTh HECOOCTBEHHBIN WHTErpa IT , YCTAaHOBHTD €0 CXOUMOCTh HJIH

PacxoauMOCTb.
1

5. BBIUMCITUTh HECOOCTBEHHBIN HHTETPA J. 5 » YCTQHOBHUTB €0 CXOAUMOCTb HIIA
-1
PacXoMMOCTb.

1. BbrauciauTth HeCOOCTBEHHBIN HHTCIpaJl I_3 , YCTAHOBUTD €0 CXOAUMOCTb NI

0
pacxoauMoOCThb.

BbruncauTh 1BOMHbIEC HHTEIPAJIbI
1. [[(x+5y)dxdy, D={(x,y)0<x<1, 0<y<1}.
(D)

2. [[(10=x* — y*)dxdy, Dz{(x,y)|1£x£2, 0<y<2}.
(D)

3. [[(x+y)dxdy, D —MHOXKECTBO TOYEK MIIOCKOCTH, OTPAaHMYEHHOE JUHUAMH J =X, ) =X",
(D)

48



4. [[4xydxdy, D — MHOECTBO TOYEK IIOCKOCTH, OTPAHUYECHHOE JTMHUSIMU
(D)
x=1, y=x, y=3x
5. [[(x* + y)dxdy, D — MHOKECTBO TOUEK ILIOCKOCTH, OFPAHHYEHHOE JTMHUSAMH
(D)
y=x/2, y=2x, y=2/x (x>0).
W3MeHuTh NOpsIIOK MHTETPUPOBAHKS B ABOMHOM MHTETpaJIe
157 2 6-x 12—y
L [ J(e* +y*)dxdy, 2. [dx [ f(x,y)dy, 3. [dy [ f(x,y)dx.
00 0 2x 0 Jy
Haiitu 0o0beM Tena, morydeHHOTO BpalieHneM BOKpYT oc OY (urypsl, OrpaHUuCHHON JTMHUSMHU
3
y=x, y=1, x=0.

Haiiti 06bem Tena, mosryueHHOro BpaiieHueM BOKpYyr ocu OX Gurypbl, OrpaHU4eHHOMN JINHUAMU
2

2
y=x-, y =x.
Haiity miomaas GUIryphl, OrpaHHYEHHOM THHUAME y =X, y=—X+2
DYHKIUH HECKOJIbKHUX IepeMEeHHbIX

o " "
HaiiTi yacTHble IPOU3BOHBIE BTOPOTO MOPsKA, YOSTUTHCS, UTO Z w =2

rx
_ =y 3 2 2 x2+3y2
l.z=e , 2.z=cos(x”—2xy), 3.z=+y —2x, 4. z=In(xy—x7), 5.z:x—y,6.
z=ctg(2x+3y), 7.z=sin(x’y), 8.Z =", o z=xcos’y, 10. z=y’sin’x.
Haiitu rpanuent pyuknuu z = f(x,y) BTOUKe M (X,,V,)
2 4 2 2
Lz=2, M@a6); 2225 ma-n; sz=2. M2
Jx 4xy X
4. z=x"-3y’x, M,(3.,2).
HccnenoBath Ha SKCTpeMyM (YHKITUIO
l. z=x"—x+y" +2y, 2. z=2x"+xp—x+y°,
3. z=x’-2x+4y—)7, 4, z=x>-3x+3y’ +4y,
5. z=x"+y" +4xy.
Panw1
HccnenoBaTth Ha CXOAUMOCTD PSJIbI
) . n
sin” n » 1—sinn x n-3 = n+5 © 5
1. , 2. , 3. , 4. , 5. XNn+3 =1,
Zl n’ zl n’+1 Elnzno Zl 5" Zl (7)
» 2! »(2n+1Y" » 4n’ — > In’ 2 1
6. 32 g y[2rl) g gt g ghnidn oy L
=1 n" =1\ Sn+4 n=14n" +3 =l N n=t(n+1)In"(n+1)

BBI?[CHI/ITB, CXOOUTCS 1IN a6COHIOTHO, YCHOBHO 1501051 paCXOHHTCﬂ pﬂ}l
© —l n-1 © _1\" o _1 n 2 - _1 n+l © _1 n
) R G A Vi U R ) i )
n=1{ 73 n:l(6n+2) n
5 (I’l+1)

1 6n ’ n=l  Sn ’ . ’1211,31/12 +1 '
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00 n n "
ZCD (2;1—1] '

3. Haiitu HHTCPBAJI CXOAUMOCTHU psaa U UCCIICAOBATL €T0 IOBCACHNUEC HAa KOHIIAX MHTCPBAJIa

= n (x)
CXOJUMOCTH >S—| =1 .
n=1n+1 2

. 1
4. Pa3noxuts B psag Teitnopa no crenensm x GpyHknuoo — f(x) = R UCIIONB3YS
x =5x+

TOTOBOE pa3IoKeHUE.
5. Paznmoxwurts B psin Teitnopa no crenensm (x —z/2) dyakmuo  f(x)=cosx,

HCIIOJIB3Ys I'OTOBOC pPa3jIOKCHHUC.

3-mii cemecTp

TecToBoe 3a1aHue 10 00LIKHOBEHHBIM JH (¢ epeHIHATbHBIM YPABHEHUAM

3AJIAHME 1.
VYcTaHOBUTE COOTBETCTBUE MEKAY HOMEPOM YPaBHEHUS U €TI0 THIIOM
1) x/'+2y=x"sin2x 2) (1+yzsin2x x —2ycos’ xdy =0

3) y'—47y=2x\/; 4) yN3+2x7 ) = xy3+2)° .

YPaBHEHHUE C pa3JIeISIIOLIMMUCS IEPEMEHHBIMU,
nuHelHoe quddepeHnnanbHoe ypaBHEHHE,
ypaBHEHME B NOJNHBIX AU depeHunanax,
ypaBHeHue bepHyun,

YpaBHEHUE, IIPUBOALIEEC K OJHOPOJHOMY.

3AIAHHUE 2.

Jlano ypaBHeHue mepsoro mopsaaka (5xy° +x’)dx—(y° —5x’y)dy=0 B ¢opme, comepamieit
muddeperumansl. [IpuBenure ero K BUAy, pa3pelieHHOMY OTHOCUTENIbHO MPOU3BOJHOM.

Otser ‘

3AIAHHUE 3.
Jlano muddepenuuansuoe ypasenue ) = (2k +3)x*, Torna ¢pymkumus y=2x" sBIseTcs ero
peuieHueM npu k, paBHOM:

| Otset ‘

3AJIAHME 4.

. x
OO6muit uaTerpan nudp epeHIuatbHOro ypaBHeHus  y°dy = — HMEET BUJ[
X

| Otser ‘ ‘

3AZIAHHUE 5.
VYkaxuTe MHTErpadbHYI0 KPUBYIO perieHus 3aaaun Komm ayis oObIKHOBEHHOTO JuddepeHIinanb-
Horo ypaBHeHus xy' =y—1,  y(1)=2.
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yA

5 B @ %

[t
4

BAPUAHTBI OTBETOB: 1)A 2)B  3)C 4)D.

3AJIAHHUE 6.
Jlano nuddepennuanbHoe ypaBHeHHe BTOporo mopsaka " =x’+x. Torga ofiee pemeHue

YPaBHEHHsI UIMEET BUJ
BAPUAHTBI OTBETOB:

1 1 1 1
1 =—x'+—xX*+Cx+C 2 =—x'+—x*+Cx+C
)y 12 3 1 2 )y 12 6 1 2

3)y:%x4+%x3+qx+€2 4) y=6x"+2x>+Cx.

3AJIAHUE 7.
Pemrenue 3amaun Ko~ y" =2x+1, y(0)=1'(0)=0 UMEET BU/JI

BAPUAHTBI OTBETOB:

3 3 2 3 3
X

X X X X
) y=—tx’> 2 yp="-t+" 3Ny="utx’® 4)y="—x
)y 3 )y 313 )y 5 )y 5

3AJTIAHHUE 8.
Jano nuddepeHunanbHoe ypaBHeHHE BTOporo nopsiaka 2xy”—y' =0, Toraa ero oOliee perieHne

UMEeT BUJI:
| Otser ‘ ‘

3AJIAHHUE 9.
Jano nuddepeHnuanbHoe ypaBHeHHE BTOpOro mopsiaka y'ctgdx+4y =0, Torma ero obiiee pe-

IIEHHE UMEET BU]
BAPUAHTBI OTBETOB: 1) y=0,25C;sin4x+C, 2) y=—-C,cos4x+C,

3) y=C;sin4x+C, 4) y=—-C,sind4x+C,.
3AJIAHME 10.
KopHu XapaKTepHCTHUECKOTO ypaBHEHHs paBubl k) =ky =—1,  ky , =12, rorma pysnamen-

TaJlbHasl CUCTEMa pelleHUH JTMHEHHOro 0AHOPOIHOTO UG PEepEeHIINATBFHOTO YPaBHEHUS C MOCTOSH-
HbIMH KO3 puninenTamu OyeT UMETh BUA
BAPUAHTBI OTBETOB:

)y, =€, y,=e*, y,=cos3x, y,=sin3x

-Xx —2x 3x —3x
2)y w=e ', y,=e’, Yy3=¢€e , Y,=¢€

3) yy=e', y,=e*, y,=cos3x, y,=-sin3x
X 2x -2x

4) ylze‘x’ Yy =Xxe ", y;=e, y,=e

3AJAHHME 11.
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KopHu xapakTepucTHYECKOTO ypaBHEHHS paBHbl k, =k, =5, k;, =5+i. Torga obuee pemenue

JUHEWHOTO OJHOPOAHOTO AU(QPepeHINATBHOTO YPaBHEHUS C TIOCTOSHHBIMU KOd(ppHUIHeHTaMu Oy-
JET UMETh BUJL:
| OtBer | |

3AJIAHHME 12.
W3BectHa ¢yHIaMeHTallbHAs CHUCTEMa PEUICHHH OJHOPOAHOIO JMHEHHOro AuQQepeHIHaTbHOro

ypaBHeHus: y, =1, y,=x, y,=x’. Toraa 4acTHOE pellleHHE yPABHECHHS, YIOBJIETBOPSIOLIEE
HavainbHbIM ycroBusiM  y(0) =2, '(0)=-1,

y"(0)=-2, pasno:

BAPUAHTBI OTBETOB:

1) y=2+x-x" 2) y=2-x-2x" 3)y=2-x-x" 4) y=2-x-05x".

3AJIAHHUE 13.
Oynkmus y =Cie’ +C,xe” sBnsiercs OOUIMM pPEelICHHEM JMHEHHOTO OJHOPOIHOTO MU(epeHIn-
QJILHOTO YPaBHEHUsSI C MOCTOSIHHBIMH KO3()(UIIMEHTaMH, TOTa €ro XapaKTepUCTHUECKOE YpaBHE-

HHE NMEET BUJL
BAPUAHTBI OTBETOB:

) k>=1=0 2) k’—k=0 3) kK*+2k+1=0 4) k>—2k+1=0.

3AJIAHHUE 14.
O6riiee pemienne quddepenimanbHoro ypasuenus y"+4y'+3y =0 umeer BUJ

| OtBer | |

3AIAHHME 15.
YacTHOMY  pEIIEHUI0  JIMHEHMHOTO  HEOJHOPOAHOro  Au(QepeHIHanbHOr0  ypaBHEHHS
y"=3y"+2y=2x—-1 1o Buay ero npaBoil 4acTH COOTBETCTBYET (DYHKITHSI

BAPUAHTEBI OTBETOB:
1) y,=Ax>+Bx  2) y.=Ax+B 3) y,=Ax 4) y,=Ax*+Bx+C. .

3AJAHHME 16.
JlaHo nuHelHOe HEOAHOPOAHOE AU(depeHIInaTbHOE YPaBHEHUE C TOCTOSHHBIMU KO3 pUieHTaMu

2y"+y"+2y =xe"sin2x. 3amucath BUJ YaCTHOTO PEIICHHS C HEONPEICICHHBIMH KOd(PPHIINCH-
TaMH
| Otser ‘ ‘

3AJAHHME 17.
JlaHo nuHelHOe HEOAHOPOAHOE AU(depeHIInaIbHOe YpaBHEHUE C TOCTOSIHHBIMU KO3 dUIIEHTaMU
V'+4y=2ctg2x. B KakoMm BHJE CIEIyeT HCKaTh YaCTHOE PEIICHHE HEOJHOPOIHOTO YpaBHEHHUS
MCTOOOM BapHalvX IMPOU3BOJIBHEIX ITOCTOSAHHBIX ?

| Otser ‘

3AJIAHHUE 18.
Perrenue kpaeBoii 3agaun y"' =2x +1, 0<x<3, y0)=1, y3)=9/2

UMECT BUJ
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XX x X

BAPUAHTBI OTBETOB: 1) y:?+7—3x+1 2) y:2+7—3x+1 3)

3 2

X X 10 X x2 10
=—+———x+I 4) y=—4+—+—x+1.
NI ) V=T
3AJIAHME 19.

Jlano muddeperumansHoe ypapHenne ' = y° +2x u HaganeHoe ycaosue y(0)=1. Torna meppeie

TPH YICHA PA3JI0KEHHS €T0 PEIICHUS B CTEIICHHOM Pl UMEIOT BUJ
BAPUAHTBI OTBETOB:

1) 1+x+5x> 2) 1+x+0,25x 3) 1+x+0,5x° 4) 1+x+25x".

3AJTAHHME 20.
! — 3 ,
Oob1ee perienne cucteMbl AuddepeHInaTbHbIX YPaBHEHHH {yl, &
Vo =2y -y,
HMMEET BH/]I
BAPUAHTHI OTBETOB:
v, =Ce™ +Ce™, y,=Ce ™ +Ce™,
1 2 2 2
) y2 — §C162x _ Cze—3x ) y2 — _gcle—Zx _ Czef3x
y, =Ce* +Ce™, y, =Ce ™ +Ce™,
3 2 4 2
) VY, = gClez" +C,e™ ) VY, = —gClezx +C,e ™.
TecToBOE 3a1aHHe 10 PYHKIMAM KOMILIEKCHON IIepeMEeHHON
(HaMMeHOBaHHE AUCIUILIIHBI)
3AJJAHHUE 1

3alaHuI0 KaKUX JIBYX AEUCTBUTEIbHBIX (DYHKUUN EHCTBUTEILHON IEPEMEHHON SKBUBAJIEHTHO 3a-

2
JlaHHe KOMILIEKCHOM (YHKIIMU KOMIUIEKCHOM epeMeHHON f(z) =e™ ?

| Ortser |
3AJIAHHUE 2
2
VYkaxuTre 3Hau€HUE KOMIUIEKCHOTO jorapudma Lnz npu z= 5 +17.
| Otser ‘ ‘
3AJIAHHUE 3

Jlana (yHKIMS KOMILIEKCHOH mepemeHHoM: f(z)=Zz’. IIpoBepuTh, NpumeHsis yciopus Kormu —
Pumana, siBisieTCs M OHA aHATUTHYECKOM.

| Otser ‘ ‘
3AIAHHUE 4
. . 1
VYkakuTe nepBble YEThIpe WieHa pa3iokeHUs] QYHKIUU KOMIUIEKCHON MEPEMEHHON W = 1-,/2
-z
psn Teiiopa no crenexHsam Z.
| Otser ‘ ‘
3AJAHHME 5
zdz
Beruucnuts uHTErpan 5 .
Zaz” +9

| OtBer | |

53




3ATAHHME 6

n

X z
Ompenenure paanyc CXOIUMOCTH psaa Z PP
| OtBer |
3AJIAHME 7
N . . z+1
Haiiti cymmy BbI4eTOB (PyHKIIMM KOMITJIEKCHOM mepeMeHHon f(z) = m OTHOCHUTEJIBHO
z=2)(z—-

€€ 0COOBIX TOYEK.

BAPUAHTBLI OTBETOB: 1) -7 2) -1 3) 1 4) 0.

3AJIAHUE 8

Pemute omepanmuoHHBIM MeTonoM 3amady Komwm s auddepeHaibHOro  ypaBHEHUS:

y'—4y=e', y(0)=0.

1
Vkasanue: Opurunany f(f)=e' coOTBETCTByeT H300paxkenue F(p)= PYRE
p+

| Otser ‘

4-b1ii cemecTp
TecToBoe€ 3a1aHue 110 TEOPUH BEPOSITHOCTEH M MAaTeMATHYECKOH CTATHCTHKE

3AJJAHHUE 1

KonuuectBo cioco0oB pacmpezeneHus: TpexX MPU30BBIX MECT B OJIMMIIUAJE IO TEOPUU BEPOSITHO-
ctedt cpenu 10 y4acTHUKOB paBHO

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

3AJIAHHUE 2

W3 ypHbl, B KOTOpO#l HaxonsaTcss 6 Oenblx M 4 4YepHBIX LIapa, U3BJEKaloT Hayjaady 2 mapa. Toraa
BEPOSTHOCTH TOT'0, YTO 00a 1mapa OyayT OeibIMH, paBHa

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

3AJAHHME 3
B xpyr paauyca R Opomiena Touka. Toraa BEpOsSTHOCTb TOIO, YTO OHA MOMNAJET B 3aIUTPUXOBAH-
HYI0 00J1aCcTh, paBHA

Y
amw
b 2 AR
N | A

BAPUAHTBI OTBETOB: 1)1/2 2)1/3  3)1/4 4)1/6.

3AJIAHHUE 4
HecosmecTnbie cobbitus A, B,C He 06pa3yioT NOIHYIO TPYIIY COOBITHH, €CIIM X BEPOSATHOCTH

paBHBI:

1) P(4)=2/3,P(B)=1/6,P(C)=1/6 2) P(4)=1/3,P(B)=1/2,P(C)=1/6
3) P(4)=1/4,P(B)=1/3,P(C)=1/6 4) P(4)=1/4, P(B)=1/3, P(C)=5/12.
BAPUAHTBI OTBETOB: 1) 2) 3) 4).

3AJJAHME 5
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Bpocatot 2 monetbl. CoObiTus: 4 - Tep0 Ha TIepBoit MOHETe, B- 1udpa Ha BTOPOH MOHETE SIBJISIFOT-

csl:
BAPUAHTHI OTBETOB: 1) HECOBMECTHBIMU ~ 2) COBMECTHBIMH
3) He3aBUCHUMBIMU  4) 3aBUCHUMBIMHU.

3AJIAHHUE 6

Crynent 3Haet 20 BorpocoB nporpammsl u3 30. Torga BeposSTHOCTh MPAaBUIILHOIO OTBETA Ha 3 BO-
IIpoca paBHa

BAPUAHTBI OTBETOB: 1) 57/203 2)8/27 3)19/75 4)146/203.

3AJJAHUE 7

B nepBoii ypHe 6 Oenbix u 8§ 4epHBIX apoB, BO BTOPOM 7 OenbIX U 3 4epHbIX miapa. M3 Haymgaay
B35TOM YpHBI BBIHYT OJIMH 1ap. Toraa BeposiTHOCTh TOTO, YTO 3TOT IIAp OKAXETCsl OEJIbIM, paBHA

| Otser ‘ ‘

3AJJAHUE 8

CoObiTHe A MOKET HACTYIUTH JIMIIb MPH YCIOBUH MOSBICHHUS OJHOTO U3 2-X HECOBMECTHBIX CO-
obrTHii B, u B,, 0Opa3yroomux mojgHyto rpymimy. M3BectHsl BepositTHOCTh P(B,)=2/3 u ycloBHBIE

BepositHocTH Py (A)=1/3, P, (4)=2/5. Toraa BepOSTHOCT COOBITHSL A paBHa
BAPUAHTbBI OTBETOB: 1)16/45 2) 28/45  3)22/45  4)17/45.

3AIAHHUE 9
JluckpeTrHas ciaydaiiHasi BEJIMUYMHA 3a/1aHa 3aKOHOM PaCIIpEeCIICHHS BEPOSITHOCTEH

X 1 3 5
P 0,1 0,3 0,6
Torna eé GpyHkims pacnpenenenus BepostHoctell ['(X) umeer Bun

BAPUAHTBI OTBETOB:
0 npu x<I1 0,1 npu x<1
0,3 l<x<3 0,4 I<x<3
1 Fy=1% npu 1<x 2) Fxy=1% npu 1<x
0,6 npu 3<x<5 I mnpu 3<x<5
1 npu x>5 0 npu x>5
0 npu x<I 0 npu x<I1
0,1 l<x<3 0,1 l<x<3
D F@=1,, o HF@=1
0,4 npu 3<x<5 0,3 npu 3<x<5
1 npu x>5 0,6 npu x>35.
3AJIAHHE 10

HenpepriBHasi ciyyaiiHas BeTM4HHA 3a/1aHa MHTETPabHON QyHKIMEH
0 npu x<0,

pacrpenenenus BeposTHocTel F(x)=x>/9 npu 0<x<3,
1 npu x>3.

Torma motHOCTH BepostHOCTeH f (X) mMeer Bua

| Otser ‘

3AJIAHME 11
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['paduk mnoTHOCTH BEpOATHOCTEH f(x) MOKa3aH Ha pucyHke. Torna 3HaueHue d
fx)
a

0 ‘ 2a X
paBHO
BAPUAHTBLI OTBETOB: 1)0,5 2)1  3)4/2  4)2.

3AJIAHME 12
JluckpeTHas citydyaiiHasi BEJIMYMHA 3a/laHa 3aKOHOM PacIpeiesIeHHsI BEPOSITHOCTEH
X 0 1 3
P 02 03 05
Torna e€ MaTeMaTHYeCKOE OXKUJIAHUE M TUCIICPCHSL PAaBHBI
| OtBer |

3ATIAHHME 13
BepositHocTh mosiBieHus: coObiTUst A B 30 HE3aBUCHUMBIX MCHBITAaHUSX, MPOBOAMMBIX IO CXEMeE

bepuymu, pasua 0,6. Toraa nucnepcus yucia NOSIBICHUH 3TOT0 COOBITHS paBHA
BAPUAHTBI OTBETOB: 1) 0,24 2)18 3)7,2 4)12.

3AJIAHHUE 14
HenpepriBHasi ciydaiiHasi BeIMUMHA pacupeerneHa paBHoOMepHo Ha uHTepBaie (6, 10). Torna eé
MaTeMaTU4eCcKOe OXKHMIAHNE U AUCIIEPCHSI COOTBETCTBEHHO PABHEI

| OtBer | |

3AJAHHUE 15
HenpepriBHas ciydaiiHast BeauurHa X INOJYMHEHA HOPMAJIBHOMY 3aKOHY PaclpeieiieHus ¢ MaTe-
MatuueckuMm oxupanuem M (X)=a =20. BepostHocTh €€ monananus B uarepsan (20, 25) paBHa
0,4. Torna BeposiTHOCTB €€ nmonaganus B uHTepBas (15, 20) paBHa

| Otser ‘ ‘

3AJIAHHE 16
CraTucTudeckoe pacipeejcHIHe BRIOOPKH UMEET BH/T
x. 2 4 5 8

1

no 2 5 1 6

i

Torga oTHOCHTENbHAS YaCTOTA BAapUaHThl X, =4 paBHa

| Otser ‘

3AJJAHHUE 17
ITo BeIOOpKE 0OBeMa n =100 mOCTpoeHa THCTOrpamMma 4acToT.

on o wa TS

4 8 12 16 X
Torpma 3HadYeHWE a pPaBHO:
| OtBer ‘ ‘
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3AJJAHHUE 18
M3BeCTHO CTaTUCTHYECKOE paclpeaeseHIe BEIOOPKU
X, 6 7 10 12 13

n, 5 6 8 7 4

1

Torza eé BeIOOpOUHas cpenHsisi X, paBHa

| Otser ‘ ‘

3AJAHHUE 19
Jlana BeIOOpKa oObemMa 7. Eciii KaXKIblil 2JIeMEHT BBIOOPKH YMEHBIIUTH B TP pa3a, TO BHIOOPOU-

Has cpeaHss X, .

BAPUAHTBI OTBETOB: 1) He uzmenutcs 2) ymeHbLIUTCSA B 3 pasa
3) yBenuuntes B 3 paza  4) ymeHbIIUTCA B 9 pas.

3AJIAHME 20
Mona M ,u Meauana m, BapualiOHHOIO psja

X, 12 13 15 16 18 20

1

n, 4 9 18 14 11 5

1
paBHBI
| Otser ‘

3ATAHHME 21
Bribopounas cpemHsis A5l TaHHOTO CTaTUCTHYECKOTO pacpeesieHus BEIOOPKU
X, 2 4 5 8 10

n, 4 7 14 8 7

paBHa X, =6. Toraa BeiOopounas aucrepcust D, paBHa
BAPUAHTBI OTBETOB: 1)41 2)2,20 3) 1,025 4) 6,25.

3AJAHUE 22
Haiitn noBepuTenbHbIA MHTEPBAI ISl OLIEHKU C HAEKHOCTBIO ¥ = (0,95 HEM3BECTHOro MaTeMaTH-

YECKOT0 0KMJIAaHMs HOPMAJIbHO PACHPENEICHHOIO NMpU3Haka X TeHEepadbHOM COBOKYIHOCTH X,
€clIi U3BeCTHBI 00beM BbIOOpkH 7 =30, BbIOOpouHas cpeaHss x, = 2500, cpeaHee KBaapaTHye-

CKO€ OTKJIOHEHHE I'€HEPAIBHON COBOKYNHOCTH o =100, KBaHTWJIb HOPMAJIBHOI'O paclpeIeseHus
t=2,58.
| Otser ‘ ‘

3ATIAHUE 23
ITpu mocTpoeHnM ypaBHEHHs JTUHEWHOW perpeccun Y Ha X : y =ax+Db modydeHbI ClEAYIOLIHE

pesynbratel: 7, =0,5, o, =2, o, =1,1. Torna BbI0OpOUHBI KO3 PUIHMEHT perpeccuu OyIeT paBeH
BAPUAHTBI OTBETOB: 1)0,55 2) 1,1 3) 0,22 4) 0,275.

3ATAHHME 24
Bri6opouHoe ypaBHeHue JuHENHHOM perpeccunt Y Ha X wumeer Bux: y =2x—3. Toraa Beibopod-

HBIA K03(p(PULIMEHT KOPPENALUH MOXKET OBITh paBeH
BAPUAHTBI OTBETOB: 1) 0,6 2) -0,6 3) -2 4) -3.

3AJAHHME 25
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Ecnu ocHoBHas runotesa uMmeet Bua H, : a =16, To KOHKypupymouei OyaeT rumnoresa:
BAPUAHTBI OTBETOB: 1) H;:a<16 2) H,:a<l6
3) H:a2=216 4) H,: a>14.

OneHka «O0TJIIMYHO» BBICTABISETCS CTyAEHTY 3a 95 — 100% npaBUIBHBIX OTBETOB,
OLIEHKA «XOPOIIO)» - 3a HEe MeHee 75% MpaBUIIbHBIX OTBETOB;

OILICHKA «YJIOBJIETBOPUTEIHLHO» - 3a HE MeHee 50-60% mpaBUIbHBIX OTBETOB;
OLIEHKA «HEYIOBJIETBOPUTEIBHOY - 3a MeHee 50 % MpaBUIIbHBIX OTBETOB.

Kommnuext Bonpocos (YO)
(no1s1 ouenku komunereHuuu OIIK-1)

JUHEHNHAS 1 BEKTOPHASI AJITEBPA

Matpu1ubl, TUIIBI MATPHILL.

Onepanuu ¢ MaTpuliaMu, UX CBOKCTBA.

YMHOK€EHUE NPAMOYTOJIbHBIX MaTpPULL.

Marpuunasi popma 3aIucH CUCTEMBI TMHEHHBIX aNreOpandecKuX ypaBHEHHA.

Onpenenureny U UX CBOMCTBA.

[Tonsatue onpenenutens. MUHOPHI U anreOpandecKue JOMOTHEHHS.

CucTeMbl TMHEHHBIX aNreOpandyecKux ypaBHEHHM, OCHOBHBIE TOHATUS U ONPEAEICHHUS.

[TpaBuno Kpamepa pemieHust CUCTEM JIMHEMHBIX YPaBHEHUH.

9. OGpatHast MaTpula U €€ BBIYMCIICHUE. Y CIIOBUE CYIIECTBOBAHUS OOpaTHON MaTpHIIbI.

10. Penienne cuctem JTUHEHHBIX anredpanyecKkux ypaBHEHUM METO10M 00paTHOM MAaTPUIBL.

11. Metop I'aycca pemieHus: ccTeM JTMHEWHBIX YPaBHEHUH.

12. Pemienrie mpou3BOIBHBIX CUCTEM JIMHEHHBIX ypaBHeHUH MeToa0M ["aycca.

13. Panr matpunsl. Teopema Kponekepa — Kanenu.

14. OnHopoaHbIE CHUCTEMBI JTUHEHHBIX ypaBHeHUN. Kpurepuil cymiecTBoBaHUSI HETPUBUAIBHBIX pe-
LICHUM.

15. IlonsiTHe BEKTOpa M JIMHEMHBIE OIIEpal[uy HaJ BEKTOPAMM, CBOMCTBA ONEpaLUi.

16. JIunelinas KOMOMHALIUA BEKTOPOB.

17. JInnelinas HE3aBUCUMOCTh M JIMHEWHAsI 3aBUCUMOCTb F€OMETPUUYECKUX BEKTOpoB. Kpurepnii
JIMHENHOM 3aBUCUMOCTH.

18. [Tonsitue 6a3uca. Koopaunarel BekTopa.

19. OpToHopMHpOBaHHBIH O6a3uc. PaznoxeHne BeKTopa 1o BeKTopam Oasuca.

20. YopsnoueHHast TpOMKa BEKTOPOB.

21. CxansipHO€, BEKTOPHOE U CMEIIIaHHOE ITPOU3BEICHHE BEKTOPOB B OPTOHOPMUPOBAHHOM Oa3uce.

22. YcnoBusi OpTOrOHAIIBHOCTH, KOJUIMHEAPHOCTH ¥ KOMIUIAHAPHOCTH BEKTOPOB.

23. JluHeliHbIE IPOCTPAHCTBA.

24. Martpwura nepexoja ot 6a3uca kK 0a3ucy.

25. CoOCTBEHHBIE BEKTOPBI M COOCTBEHHBIE 3HAUCHHSI MATPUIIBL.

XN R W=

MATEMATHYECKHU AHAJIN3

[ToHsiTHE TIEPEeMEHHON BEIMYUHBI U 00JIACTH €€ N3MEHEHHS.

NoHsATHE (YHKIIMOHATHLHOM 3aBHCUMOCTH, KiIaccupuKkamnust QyHKITUH.

OrnpezesieHe U TUTIBI YUCIOBOM MOCIE0BATENHHOCTH.

[Ipenen unciaoBOM MOCIEAOBATEIBHOCTH. ApuMeTHYEeCKHEe OTepalii Ha/l MOCIeA0BaTeIbHO-
CTSIMH.

P
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1.

12.
13.

14.
15.

16.

17.
18.
19.
20.
21.
22.

23.
24.

25.
26.
27.
28.
29.
30.
31.
32.

S

S

0

VYcnoBus cyliecTBOBaHUs KOHEYHOTO TMpejesia YMCIOBOU mocnenoBarenbHocTh (Teopembl Ko-
mu u Beliepmrpacca).

BTopoii 3ameuaTenbHbIi Mpeed.

[Mpenen ¢ynkumu. Onpenenenus. ['eomerpudeckass HHTEpIpETallds TOHATUS Tpenena QyHK-
uuu. CBOMCTBA MPE/EIIOB.

Beckoneuno maibie, 6eCKOHEUHO OOJIbIINE (PYHKITUH.

[TepBblii 3aMeUaTeNIbHBIN TPEACI.

. beckoHeuHO MaJjible BEIMYMHBLI. DKBHUBAJIICHTHBIE OCCKOHEYHO MAJIbIC M UX HCIIOJIb30BaHHE npu

BBIUUCIICHUHU ITpeesioB. Tal0auIa S)KBUBATIEHTHBIX OECKOHEYHO MaJlbIX.

HenpeprsiBHOCTh yHKIIMU B TOYKE M Ha mpoMexyTke. OnpHocroponnue npexaensl. Kimaccudu-
Kalus TOYEK pa3pbiBa rpaduka.

CgoiicTBa (yHKIMIA, HETIPEPBHIBHBIX HA OTpe3ke (Teopembl Beitepmrpacca, boiabsiano — Komm).
[TpousBoanas. ['eomerpruueckuii U GU3NIECKUN CMBICT Tpou3BOAHON. KacaTenpHas u HopMaib
K TUIOCKOM KPHBOM.

Tabnuua Npou3BOJHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHIA.

CBsi3p MEXIY CYIIECTBOBAHHEM ITPOU3BOAHON (PYHKIUHU B TOYKE ¥ HETIPEPHIBHOCTHIO (PYHKIIMU
B TOM )K€ TOUKE.

[Tpon3BomHasi CyMMBI, TPOU3BEACHUS, YaCTHOTO. [Ipon3BomHas CIOXKHON W O0OpaTHOH (yHK-
805058

[Tpou3BogHas napaMeTpUUYECKu 3aJaHHON (PYyHKIUU.

[TpousBoHas pyHKIUH, 3aJaHHOM HESBHO.

JuddepernmrpoBanue cI0KHON MOKa3aTebHON (QYHKINU.

Huddepenumnpyemocts. Juddepennuan. 'eomerpuueckuii cmbicn quddepeHnuana.
[TpousBoaHbIe U MU GEPEHIHATIBI BBICIIUX ITOPSIKOB.

OcHoBHbIe Teopembl aupdepennnansHoro ucuuciaenus (reopema depma, reopema Poss, Teo-
pema Jlarpanxa, Teopema Komn).

IIpaBumno Jlonurans.

Mtuorounen Telinopa u ero coiictBa. ®opmyna Telinopa. Ocrarounsliii uneH ¢popmyisl Tei-
aopa B ¢popme Jlarpanxka u Ieano.

AcuMnToTh rpaguka QyHKIUH.

OkcrpemyM. Heobxonmumoe yciaoBue s3kcTpeMyma.

JlocTtaTouHble yCIOBUS IKCTPEMyMa.

JocTtarouHoe ycinoBue Bo3pacTaHus (yObIBaHUS) QYHKIHH.

HaubGonpiiee u HauMmeHbIlee 3HaUeHHUS GYHKIIUUA HA OTPE3KeE.

BeinmykiocTh, BOTHYTOCTb, TOUKa Meperuda. JloctarouHoe ycioBUe BOTHYTOCTH (BBITYKIOCTH).
Heob6xomumoe ycnoBue Touku neperunda. JloctaTounoe ycnoBue neperuoa.

OO11ast cxemMa NOCTPOEHUS U HCCeI0BaHus Tpapuka QyHKIUH.

OYHKIIMU HECKOJIbBKUX IEPEMEHHBIX

Omnpenenenne 1 reOMETPUIECKUN CMBICT (PYHKIIUHU JIBYX NEPEMEHHBIX.

JIluauu ypoBHS (QYHKIUH IBYX T€PEMEHHBIX.

YacTHble TPOU3BOHBIE (PYHKIIUH HECKOJIBKUX ITEPEMEHHBIX, UX T€OMETPUUECKUI CMBICIT
OyYHKIMH HECKOJIBKUX MEPEMEHHBIX, IOHATHE MOJHOTOo nuddepeHnuana.
JuddepenurpoBanue CI0XKHbIX GYHKIUNA HECKOIBKUX MEPEMEHHBIX.

[Ipon3BoiHBIE BBHICIINX MOPSAKOB (PYHKIIMU HECKOJIBKUX MepeMeHHbIX. CMelaHHble TPOU3BO/I-
Hele. Teopema IIBapua.

[IponsBonHas GyHKIUN HECKOJIBKUX MEPEMEHHBIX 110 HAPaBIEHUIO.

[Ipou3BoHAas 110 HAIIPABJIICHUIO U TPAJUEHT CKAJISIPHOIO MOJIS.

OKeTpeMyM (QyHKIIMHM HECKOJIBKUX ITEPEMEHHBIX.

Heo6xonnMoe u 1ocTaToOYHOE YCIOBUS 3KCTpeMyMa (DyHKITUH JBYX MEPEMEHHBIX.
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HUHTETI'PAJIBHOE UCYUCJIEHUE

[lepBoobOpaznas, HeonpeaeneHHbIH nHTerpal. Tabauia OCHOBHBIX HHTEIPAJIOB.
3ameHa NepeMeHHOW U UHTETPUPOBAHKE 110 YaCTSIM B HEOPEIEICHHOM UHTETpase.
WuTerpupoBanue ¢ moMOIIBIO MOABEACHUS M0]1 3HaK nuddepeHiuana.
WNuTerpupoBanue paiMoOHAIBHBIX JPOOCH.
WNHTterpupoBaHue 1o 4acTsM U 3aMEHa IEPEMEHHOM B ONPEIEIICHHOM UHTErpaje.
WNuTerpupoBanre TPUTOHOMETPUIECKUX (DYHKIIUNA, OCHOBHBIC TTPHEMBI.
WuTerpupoBanue uppaoHaIbHbIX (YHKIIHA.
VYHuBepcanbHas TPUTOHOMETPHUYECKas 110/ICTaHOBKa.
OmnpeneneHHbIN HHTErPal U ero cBoiicTBa. @opmyna Hetotona — JleliOnua.
. [IpuioskeHus onpeIeIEeHHOT0 HHTErpaja K PEIICHUIO T€OMETPUIECKIX U (PU3NISCKUX 3a]1ad.
. Beruncnenue momazaei ¢ moMomnbo ONpeieIeHHOTO HHTErpaa.
. Beramcnenue miomaay u JUIMHB KPUBOU, 33JaHHON YpaBHEHUSIMU B TIapaMETPUUIECKON Gopme.
. Beruncnenue miomaan KpUBOJIMHENHOTO CEKTOPa B MOJISPHBIX KOOPAUHATAX.

. Beranciienne HJIOHI&I[Cﬁ B IPsAMOYTOJIBHBIX W IIOJIAPHBIX KOOpJAMHATAX C IMOMOIINBIO OIIPpC-

JEJICHHOT'0 UHTErpaJIa.

Brluncnenue QIMHBL AYTH C IOMOLIBIO OIIPENEIEHHOIO HHTErpala.

Breluncnenue QimMHbBL 1y KpUBOH, 3aJaHHON IapaMETPUYECKU.

Beruucienue oobema Tena BpalleHus ¢ IOMOLIBIO OIPEAEICHHOTO HHTErpala.

Brruncnenue mioniaay NoBEpXHOCTH Tejla BPALLCHUS.

HecobGcTBeHHBIE MHTETpANIBI TIEPBOTO M BTOPOTO THIA. [IOHATHS CXOAMMOCTH U pacXOIUMOCTH
HECOOCTBEHHOTI'0 MHTETrpaa.

HecoOcTBeHHBIE MHTETPANIBI OT Pa3pbIBHBIX (DYHKITHIA.

KpaTHble, KpMBOJIHHEHHbIE HHTETPAJIbI

JIBOMIHOI MHTETpAa, OIIPENEICHUE U CBOMCTBA.

IIpaBuna BeIYKCIECHUS JBOMHOTO HHTErpasa.

HexoTtopsle npuiaoxkeHus ABOHHOI0 HHTerpana (K BBIYMCICHHUIO TUI0Iajiei, 00beMOB, CTaTH-
YECKMX MOMEHTOB, MOMEHTOB UHEPLIMH, KOOPAWHAT LIEHTPA TSKECTH.

TpolHOM UHTErpa, ONpeAcIICHUE U CBOKCTBA.

KpuBonMHENHBIN HHTETpa IEPBOrO THIIA .

KpuBosnnHENHBIN HHTETpal BTOPOrO THIIA.

HeobOxonuMoe 1 1ocTaToOuHOE YCIIOBUSL HE3aBUCHMOCTH KPUBOJIMHEWHOTO HHTETpajia OT MyTH
UHTEIPUPOBAHUS.

PSI/IBI

. UucroBble MOMOKHUTENbHBIC Psiibl. [loHATHE CyMMBI OeCKOHEUHOTO psia. CXoasmiuecs u pac-

XOISIINECS PAIBL.

HeoOxoaumblii mpu3HaK CXOAUMOCTH, TEOPEMbI CPAaBHEHUSI.

[Tpusnaku danamGepa u Komm, uHTErpanbHbIi IpU3HAK.

3HaKonepeMeHHbIE PsAJIbl, A0COTIOTHAS U YCIOBHAS CXOAUMOCTb.

Teopema JleiiOHuUIIa O CXOTUMOCTH 3HAKOUYEPETYIOIIUXCS PSIJIOB.

DyHKIMOHAIBHBIE PSAJIbl, PABHOMEPHAs CXOAUMOCTh, IpU3HaK Belepmrpacca.
CrenenHsle psiibl, TeopeMa AGerns, HHTepBall U painyc CXOAUMOCTH CTEIIEHHOTO psja.
Psin Teiinopa. YcnoBus pa3noxuMocT GyHKIUU B psj Teinopa.

Paznoxenue B pan Teitnopa HeKOTOpBIX QyHKIMH (TaOIMYHBIE pa3I0KEHU).
[Tpumenenue psina Teitnopa kK MpUOIMKEHHBIM BBIYHCICHUSM.
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10.

1.

12.

13.

14.

15.

16.

17.
18.

OBbIKHOBEHHBIE TUOP®EPEHIINAJIBHBIE YPABHEHUSA

OCHOBHBIE MTOHATHUSI TEOPHH OOBIKHOBEHHBIX AU (epeHInanbHbIX ypaBHEHUN IEPBOTO TOPS-
Ka: omnpezeraeHne 0ObIKHOBEHHOTO AU(PepeHINanbHOr0 YpaBHEHUs, (OPMbI 3aIIUCH OOBIKHO-
BEHHOTO TU((PepeHINaTbHOTO YPaBHEHHUS EPBOT0 MOPsAKA, MOHATHS OOILEro U YacTHOTO pe-
HIeHUH, OOIIEero ¥ YaCTHOTO HHTETPaJIoB.

[TocranoBka 3agaun Ko aiist auddepennnanbHoro ypaBHEHHs IEPBOTO MOPSIIKA.

Teopema cylecTBOBaHUS U €IMHCTBEHHOCTH pelleHus i A (depeHIaTbHOro ypaBHEHUs
IIEPBOIO MOPSAIKA.

['eomeTpuueckuii cMbIC 001LIero HHTErpaga OOBIKHOBEHHOI'O JI.Y. IEPBOIO HOPSAKA.
Juddepennnanbable ypaBHEHHUS IEPBOTO NOPSIKA C Pa3fAeICHHBIMA M Pa3IEISIOIIUMUCS TIe-
PEMECHHBIMU.

Jlunetinsie qudepeHIraIbHbpe ypaBHEHUS TIEPBOro MOpsiika. MeToJl BapHalMy MPOU3BOIIb-
HOU IIOCTOSIHHOM.

Juddepennmanpapie ypaBHEHUs n-ro nopsiaka. OCHOBHBIEC MOHATHSA: (DOPMBI 3aITUCH, TTOHSATHS
0O0IIero ¥ YaCTHOTO PeIleHU.

[TocranoBka 3ajaun Komm u kpaeBoi 3amaun 17151 OOBIKHOBECHHOTO MU (HEPCHIIHATHLHOTO YPaB-
HEHUS 1-TO NOpAIKa.

WuTterpupoBanue nuddepeHnnanbHbIX ypaBHEHHN /7-TO TIOPSIIKa METOJIOM TIOHM)KEHUS TTOPSI-
Ka.

Jlunelinple ogHOpOAHBIE Au(QepeHInanbHbIe ypaBHEHHS n-r0 nopsiaka. O0mme cBoWCTBa pe-
LICHUH: IMOHATHS JIMHEHHO 3aBUCHMBIX U JIMHEWHO HE3aBUCUMBIX PELICHUM, ONpEACIIUTEIs
Bponckoro, nonsTie pyHaaMeHTaIbHON CUCTEMBI PEILICHUH,

Teopema o cTpyKType OOIIero pemieHuss 0oObIKHOBEHHOI'O JIMHEHHOro OJHOpOoAHOro audde-
PEHIMAIIBHOTO YPaBHEHUS /-T0O TOPSAKA.

Jlunelinble oHOPOAHBIE AU(QepeHIranbHble YPaBHEHHUS 7-TO TOPSJIKA C MOCTOSIHHBIMH KO-
sppunmenTamu. XapaKTepUCTHUECKOE YpaBHEHHE, €ro CBA3b ¢ AU epeHnanbHbIM ypaBHe-
HUEM.

Buj yacTHBIX pemieHuil JTUHEHHOTO OIHOPOTHOTO MU(PEpPEHIINANTBHOTO YpaBHEHUS 7 - TO
HopsiIka C TOCTOSHHBIMH KO3(QQHIMEHTaMH B 3aBUCUMOCTH OT BUAA KOpPHEW XapaKTepH-
CTHUYECKOI'0 ypaBHEHUS.

Jlunelinple HeoAHOpPOHBIE NU(pdepeHlnalbHble ypaBHEHUs. TeopeMa o CTPYKType oOuiero
pelieHus.

Pemenue TMHEHHBIX HEOTHOPOIHBIX MU PepeHIINATbHBIX YPAaBHEHUH C MOCTOSHHBIMU KO3(]-
¢unmentamu. MeTto noadopa YaCTHOTO PELeHus A IPaBbIX YacTel BUia

f(x)=P(x)e™, f(x)=M cosfx+ Nsin fx,
f(x)=P(x)e” cos fx+ Q(x)e™ sin [x.

Pemnienne nMHENHHBIX HEOTHOPOIHBIX UG (EpPEeHIIHATBHBIX YpPaBHEHUH METOJ0M BapuallH
IIPOU3BOJIBHBIX TOCTOSIHHBIX.

[TocTaHOBKa U pelIeHue 3a/1a4i Ha COOCTBEHHbBIE 3HAYCHMUS.

Cucremsl nuddepenunanbabix ypaBHeHul. [lonstue HopmanbHoi cuctemsl. [lonstus oOmie-
IO ¥ YacTHOTO pelieHuil cuctemsl. Teopema o mnpuBeaeHUH TU(HEPEHIINATBLHOIO YPaBHEHHS
n-To MOPsAKA K HOPMaJIbHOM cucTeMe. MeTo CKITFOUEHNsI HEU3BECTHBIX.

TEOPUSA ®YHKIIMHA KOMIIJIEKCHOM MEPEMEHHOM
U ONTEPAIIMOHHOE NCYUCJIEHUE

Omnpenenenne (yHKIMN KOMILJIEKCHOM mepeMeHHOW. loHsaTHe (QyHKIMM KOMIUIEKCHOW mepe-
MEHHOH KaK OTOOpaKEeHHUS.

Omnpenernenue 1 CBOMCTBa OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIMNA KOMITJICKCHOM ITepeMEHHOM.
Jlorapudmuueckas GyHKIHS KOMIUIEKCHON MIEPEMEHHOM.
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4. HenpepsiBHOCTD U nuddepeHnrpyeMocTs GyHKIIUA KOMIUIEKCHOW mepeMeHHon. Y cnoBus Ko-
i — Pumana. [Tonatue ananutudeckoil pyHKIUH.

5. Ompenenenue U CBOWCTBA MHTETPAIOB OT (YHKIIMA KOMIUICKCHOM ITEPEMEHHOM.

6. Teopema Komm 11st oqHOCBSI3HOU 007aCTH.

7. Teopema Komm ajist CJIO)KHOTO KOHTYpa.

8. UnrerpansHas ¢opmyna Komm. Brrumcienue KOHTYPHBIX MHTETPAIOB C IMOMOIIBIO WHTE-
rpanbHON hopmyibl Komm.

9. VHTerpambHOE MPEICTABICHHUE IPOU3BOIHON OT AHATTUTHIECKON (DyHKITHH.

10. CrernieHHble psaabl B KOMIUIEKCHOM oOnacT. Teopema AbGens. O0aacTh CXOIUMOCTH CTEIICHHOTO
psizia B KOMIUIEKCHOM 06iacTu.

11. Teopema o paznoxeHun (YHKIMH KOMIUICKCHON TepeMeHHOW B psa Teimopa. Pazmmunbie
dbopmel 3anucu psiga Teinopa. O6macTs U paguyc cxoauMocTu psaa Teiinopa.

12. Pasno)keHre OCHOBHBIX 3JIeMEHTapHBIX (yHKIMH B psan Telnopa.

13. Psan Jlopana. O6macts cxoauMocTH psiga Jlopana.

14. Knaccudukanus ocoObIX TOUEK aHATUTUIECKON (DYHKIUH.

15. TonsiTie BbueTa GyHKIIMH OTHOCHTEIBHO 0c000H TOUKH. OCHOBHAsI TEOpEeMa O BBIYETAX.
@DopMyIIBI U1 BBIYUCICHUS BRIYETOB (DYHKIIMK KOMIUIEKCHON NIEPEMEHHON OTHOCUTEIBHO
IIPOCTOTO IOJIIOCA, MOJIF0CA /1 —T0 TOPSAKA.

16. Boruricnenue KOHTYPHBIX HHTETPAJIOB OT (DYHKIIMU KOMIUIEKCHOW NMEPEMEHHOMN C TOMOIIbIO BbI-
YETOB.

17. Onpenenenuie npeodpazoBanus Jlamnaca, MOHATHS OpUTHHANA U U300paKESHHUS.

18. Teopembl TMHEMHOCTH U300paKEHUS U TOJ00USI.

19. Teopembl cMelIeHHs U300paKEHUS U 3ama3/bIBaHUA.

20. Teopems! nuddhepeHupoBaHmst OpurnHaia u 1udhepeHInpoOBaHIS H300paKEHUSL.

21. Teopema UHTErpUPOBAHUS OPUTHHATIA.

22. ObpatHoe npeobpaszoBanue Jlamnaca. CiocoObl HAXOXKAEHHSI OPUTHUHAIA.

23. OnepalnOHHBIA METOJ PEIICHUS JIMHEHHBIX HEOAHOPOIHBIX AU(GEpeHIINATBHBIX YPABHEHHI C
MOCTOSIHHBIMU KO3 (hULIIEHTaMHU.

TEOPUS BEPOSITHOCTEM

1. Bunael ciydailHbIX COOBITHI.

2. Kiaccuueckoe M CTaTUCTUYECKOE ONpPEJCNICHUs] BEPOSITHOCTU MOSIBIEHUS COObITHS. OCHOB-
Hble (HOPMYIIbI KOMOMHATOPUKH.

3. IlpuHOMD CTaTHCTUYECKOM YCTOMYMBOCTHM  OTHOCUTENBHBIX 4acTOT. CB3b M pa3nuuue
MEXly KIaCCHYECKUM U CTaTUCTUYECKUM OIPEIEICHUSIMU BEPOSITHOCTH.

4. Teomerpuueckoe onpeneieHne BeposTHOCTU. 3anaya brogdona.

5. Aurebpa coObrtuil. IloHSATHS CyMMBI U MPOM3BENEHUS COOBITHI, UX TeOMeTpHYecKas UHTep-
npetaiyst. OCHOBHBIE 3aKOHBI alreOpbl COOBITHIA.

6. Teopema cioxeHHs! BEpOSTHOCTEMN AJI1 HECOBMECTHBIX COObITUH. ClieicTBUS U3 Hee.

7. Teopema CII0KE€HUS BEPOSITHOCTEH JIJIs1 COBMECTHBIX COOBITHH.

8. Teopema yMHOXXEHHUS BEPOSITHOCTEH ISl 3aBUCHMBIX W HE3aBHCHUMBIX  CcOObITHH. [loHsTHE

YCIIOBHOM BEPOSITHOCTH.

9. Teopema 0 BEpOSTHOCTHU MOSIBJIEHUS XOTS OBl OJTHOTO COOBITHSI.

10. ®opmyna noaHON BEPOATHOCTH.

11. ®opmyna bepnysm.

12. JlokanpHas ¥ HHTErpabHas TeopeMsl Jlamaca.

13. Onpenenenrie u TUIBI CiIy4aiiHbIX Beqn4yuH. [loHsATHE 3aKOHA pacnpereneHns CIly4aiiHOW BEJH-
4yuHbL. P pacnpenenenus.

14. UnterpanbHast pyHKIUS pacripeesieHnsi BeposiTHocTel. OnpeneneHne, BepOSTHOCTHBIM CMBICI
Y CBOMCTBA.
[ImoTHOCTB BeposTHOCTEH. OnpeneneHne, BEpOATHOCTHBIM CMBICI U CBOMCTBA.
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15. CBs3b MEXy MHTETPAIbHON (YHKIIMEH pacrpenesieHuss BEPOSTHOCTEH W TIJIOTHOCTHIO BEPO-
ATHOCTEU.

16. Onpenenenrie, BEpOSITHOCTHBIN CMBICI M CBOMCTBA MaTEMATUYECKOTO OXKUIAHUS JJIs1 AUCKPET-
HBIX U HETIPEPBIBHBIX CIIyYaHBIX BETUUYHH.

17. Onpenenenue, BEpOATHOCTHBIN CMBICI U CBOMCTBA IUCIIEPCUU.

18. buHOMHaJIbHBIN 3aKOH paclpeaesICHuUs.

19.Cpennee m  HauMBepOsTHEHIIIEE YMCIIA TOSBJICHUN COOBITHS NMPU OMHOMHMAILHOM pacrpesere-
HUU.

20. 3axon pacnpenenenus Ilyaccona.

21. PaBHOMEPHBI 3aKOH pacpeesieHus: BEPOATHOCTEN.

22. noka3zaTeabHbIN 3aKOH pacIpeeeHUs] BEPOSITHOCTEH.

23. HopMmanbHbIN 3aKOH pacHpelesieHus BEpOATHOCTEH. BeposTHOCTh momagaHus HOPMAJILHO
pacrpeeIeHHON clly4yailHOM BEJIMYMHBI HA MPOU3BOJIBLHBIA KOHEYHBIN HHTEPBAJL.

24. BepoATHOCTb IONAJAHUS HOPMAJbHO DPACIPENEICHHON CIy4allHON BEJIMYMHBI Ha WHTEpBal,
CUMMETPUYHBIM OTHOCUTENIBHO cpeHero 3HaueHus. [Ipasuno tpex curm. Teopema JlsmyHoBa.

25. IlpenenbHble TEOPEMBI TEOPUH BEPOSITHOCTEH.

MATEMATHYECKAS CTATUCTHUKA

1. Tlpenmer m OCHOBHBIE 3aa4M MATEMATUYECKOW CTATUCTUKHU.
2. Tlonstue o BBIOOpOYHOM MeToie. | 'eHepanbHas U BBIOOPOUHAsi COBOKYITHOCTH.
3. OcHOBHbIE TTOHATHSI MAaTEMAaTUYECKONW CTATUCTUKH (BapUALIMOHHBIN Psijl, 4ACTOTA, OTHOCUTEIb-

Hasl YacTOTa, CTATUCTUYECKOE pacipeieeHre BEIOOPKH).

4. Dmnupudeckas GyHKIUS pacipeaeseHus BBIOOPKU U €€ CBOKCTBA.

5. TlonuroH 4acToT M NOJUIOH OTHOCUTEIBHBIX 4aCTOT.

6. I'mcrorpamMma 4acTOT M OTHOCUTEIBHBIX YACTOT.

7. TouedHble OLIEHKU ApaMETPOB pacipeaeseHus. TpedoBaHus K OLEHKaM.

8. Bribopounas cpenHsis. CBONCTBO yCTOMYMBOCTH BEIOOPOYHBIX CPETHUX.

9. BrIbopouHas ¥ UCIPaBICHHAs AUCTIEPCUU.

10. UnTepBanbHble OLIEHKH. JlOBEpUTENbHBIM MHTEpBAl M JOBEPUTENIbHAs BEPOATHOCTh. [loHsATHE
TOYHOCTH OLICHKHU.

11. IlocTpoeHne NOBEPUTEIBHOIO MHTEpPBANA I OLEHKH T'€HEpaIbHOM CpeaHEd IPU H3BECTHOM
CpeIHEM KBaJPATUYECKOM OTKJIOHEHHUH.

12. TlocTpoeHue JOBEpUTENBHOIO MHTEpBAJIA [l OLIEHKU I'€HEepalbHOM CpelHEN Mpu He- U3BECT-
HOM Cpe/IHEM KBaJipaThdeckoM oTkioHeHuu. Ciryuyail Manoil BeiOopku. Pacnipenenenue Ctbio-
JIEHTA.

13. YporieHHble METO/IbI pacyeTa CTaTUCTHUECKUX XapaKTePUCTHK BBIOOPKH. YCIIOBHbIE BapUaH-
Tbl. MeTo mpou3BeICHUMN.

14. Kputepuu cornacus. YpoBeHb 3HAUUMOCTH.

15. Kpurepuit Y 2 ITupcona.

16. KoppendimonHas u perpecCuoHHasi 3aBUCUMOCTH.

17. YpaBHEeHUE BBIOOPOYHOI pPErpeccHH.

18. BpiOopouHbIil K03(ppuLIMEHT perpeccun.

19. Be160po4HbIi KOA(GGHUIMEHT KOPPEISLIHN.

20. Cs13b MeX 1y BBIOOPOUHBIMH KO3 (pHUIIMEHTaMU perpeccu KOppesuu.

KommnuiekT 3a1annii 11 BHINOJIHEHU S
pacueTHo-rpapuyeckux pador (PI'P)
(1151 ouenku komnereHnuu OIIK-1)
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10 AUCIIUITIJIINHE MateMaTuka
(HaMEHOBaHHE AUCLUILIMHBI)

Axareopa
PI'P Ne 1, yactp 1
-1 1 0 2 0 2
3aganue Nel. Jlanwt matpunibt A= 1 3 2 | uw B={0 -3 3 |.
4 0 -3 1 1 -1

BrimonHuTs geiicteus: A° +8B' .

3amanne No2. ITpoI0JKHTh JaHHOE MaTpuuHOe paBeHcTBO (2A4+3B)° —4A4° —6A4B =...

Y IPOBEPUTH €ro Ui MaTpull A U B u3 nepBoro 3aJaHusl.

3azanue Ne3. BeluuciIUTh ONpeAenTeNb IByMs CIIOCO0aMu: Pa3ioKEeHUEM I10 IEPBOI CTPOKE U

Pa3oKEHUEM I10 TIEPBOMY CTOJIOITY.
1 0 -1 2
0 2 1 -1
1 1 -1 1
1 1 -2 1

3amanue No4. J{nst naHHOM MaTpHIlbl HaiiTH 00paTHYI0 MaTpuily. CaenaTs IpoOBEPKY.

1 0 2
1 1 0].
-1 2 3

3aganue NeS. Pemnth MatpuuHoe ypaBHeHue AXB = C (naiitu X). Caenars NpoBepKy.

(e el

3azmanue Ne6. Haiitn panr maTpuisl.

1 -1 2 3 7
0 4 3 1
2 8§ 9 15|
3 -8 2 6 20

PI'P Ne 1, yacth 2
3ananue Nel. Pemuts cucremy merogom Kpamepa. Crnenatb npoBepky.
X +4x, —x; =-2
2x,+2x, +3x; =7
3x,+6x, —2x;, =1
3aganue No2. Peruth cucremy u3 Nel MeTo oM 0OpaTHOM MaTpHIIbI.
3aganue Ne3. Pemnts cuctemy u3 Nel metomom ["aycca.
3aganue Ne4. Pemuth HeoqHOPOAHYIO cucTteMy MeTooM ["aycca. Haiitu oGiee perienue u gact-
HOE pelIEHUE.
x +x,+2x;,+3x,=5
3x,+2x, —4x; - 2x, =1
S5x,+4x, + 4x,=11
3ananue NoS. Pemuts omHOpOAHYIO cuctemy Metoqom ["aycca. Haiitu obmiee pemenue u ©CP.
2x, +6x, —9x,-9x, =0
4x, —5x; +x,=0
3x,+3x, = Tx; —4x,=0"
X, —3x, +2x; +5x, =0
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PI'P Nel, yactnp 3
3anmanue Nel. [lokasarb, 4TO BEKTOPHI M, N, p O0pa3yrT 0a3uc B IPOCTPAHCTBE U PA3IIOKUTH

BeKTOp a mo atomy basucy: m =(1,-1,2),n=(2,0,3), p=(-2,-1,1),a =(5,—4,13).
3ajanue No2. JlaHbl BEKTOPBI 7 W 71 . BBIACHUTH — KOJUTMHEAPHBI JIU BEKTOPHI d U b.

m=(28,-8,8), 7 =(-21,6,—6), a=2im+n,b=27—n.

] =

A
3amanue Ne3. Haiitu n|=2,(m,n)=135", a=6n—m.
3amanue Ned4. Jlan A ABC . Haiitu £ B,ecim A(1;-1;2), B(3;3;2), C(7;1;2).

3amanue No5. TIpu kakux X' BEKTOPbI d W b TepHeHANUKYISPHbI?
a=(x;1;-4),b =(x-3;12; x).
3azanue Ne6. HaiiTu muiomans napamienorpaMMa, IOCTPOEHHOTO Ha BEKTOpax d | b.

A V4
a=2m-5n,b=m+n,|m|= ﬁ|=3,(ﬁ,ﬁ)=g.

3ananue No7. Haiitu momans tpeyronsiuka ABC, ecniu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).
3amganue Ne8. JlaHbl BEKTOpHI d, b, C . BBIACHUTH — KOMIUIAHAPHBI JIM BEKTOPHI. ECiii BEKTOPHI HE

KOMILJIaHApHBI, TO HalTH 00BEM nmapauiCiICiiuIcaa, HIOCTpOCHHOI'0 Ha BEKTOPaAx 67, b , CH OIIpC-

JEUTH — KaKyI0 TPOUKY OHU 00pa3yroT.

a(1;-1;5),b(2;4;-2),¢(3;0;1).
PT'P Ne6
3amanue Nel. Haiitu coGCTBEHHBIE 3HAYEHHS M COOCTBEHHBIE BEKTOPHI JIMHEWHOTO Oreparopa, 3a-

. -4 1
JTAHHOTO B HEKOTOPOM Oazuce Marpuiied A4 = 7 ol

Heonpenesiennblii HHTErpaJj

cos(Z 5[)

J‘ Sx+1 i 5J~ d

HaiiTun unTerpaJbl.

1-‘-\/@+3d 5 J-sm2xd 3 I

cos” x cos” x 2x\/1nx N2 +2x+7
1 4
6. .[1 3x)cos5xdx 7. J‘arctg2\/_dx 8. Ie cosSxdx 9. Ix ln x+3)dx 10. dex 11.

2x

I(Z—x)lni/;dx
12 f(«% +3x-1)3"ax 13. j3xsin2§dx 14, I(Sx—?»)cos%dx 15. [(7 =5x)sin xdx

smx+cosx —
arctg2x2+x 18, I )d 19, _[ —x'—4x’ +13xdx

16. 1 ’1 ld 17.
Ix (- j 1+4x (cosx— s1nx) (x—1)(x-2)

2x* +2x+1 . )
20. j X+ 20+ 2xk dx 21. jsm“ 2xcos’ 2xdx 22. Is1n2xcos2 3xdx

x +1 x +x+2)

OnpeneneHHbIi HHTErPaJ
1. Haiiti miomans Gurypsl, orpaHU4eHHON rpadukaMu GyHKIUI.
2. Haiftu omaab GUrypbl, OrpaHHYCHHON JTMHUSMH, 3aJaHHBIMU YPaBHEHHSIMU B TIOJISIPHBIX KO-
OpAMHATaX.
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3. Haiitu 06bem Tena, 00pazoBaHHOTO BpamieHueM Guryp. J{ias HedeTHBIX BapHaHTOB — OTHOCH-
TenbHO ocu 0X, 711 YETHBIX BAPUAHTOB — OTHOCUTENBHO ocH Oy .
4. BbIYMCIUTH AJTUHBI IYT KPUBBIX:
a) 3aJJaHHBIX YPABHEHUSIMU B MPSAMOYTOJIBHON CCTEME KOOPAUHAT;
0) 3aJaHHBIX YpaBHEHHUSIMH B MOJSIPHBIX KOOPAMHATAX — JUIS YETHBIX BApUAHTOB,
YpaBHEHUSIMH B MapaMeTpUIecKor (hopMe — JIJIsl HeUETHBIX BapUAHTOB.
5. BeraucauTh miomaan moBepXHOCTH, 00pa30BaHHOMN NPH BpallleHUH BOKPYT ock 0X KPUBOIA.
6. BeraucnuTh HECOOCTBEHHBIC HHTETPAJIbl WIIH YCTAHOBUTH UX PACXOIUMOCTb.
VYcnoBus 3amau

) y=x*/2, y=1/(1+x%) 2) r=sin’¢ 3) x* =2y, y=
4a) y=e', 0<x<In5 40) r=3(1-sinp) -—-7n/2<@p<-7m/6
o0 1
5) y=1/x, 3<x<4 0) jd—, [xIn® xdx
1

X
Qx-Wx? -1

Kparuble, KpUBOJIMHERHbIE HHTETPAJIbI
2 2y
1. VI3MeHUTH MOPSI0K HHTErPUPOBAHNUS B IBOHHOM unTerpane |[dy | f(x,y)dx.
0 y-2
2. BbI4UCIUTH 0OBEM TeNa, OTPAHHYEHHOTO IIOBEPXHOCTAMU x° +)° =4x, z=x, z=3x.

3. BI)I‘-II/ICJII/ITI) MCXAHHUYCCKHC XapaKTepI/ICTI/IKI/I IIJIACTUHBI - YCJIOBI/UI, 3a4ar0IIne HHaCTHHy:
AABC, A(0,0), B(=3;0), C(0;1) Haiitn x.,y,.

OO0bIkHOBeHHbIe U (epeHINATBbHbIE YPABHEHUSA

1. HapucoBaTh HHTErpanbHyIO0 KpHBYIO ypaBHeHUs ' = x? - Y, TPOXOASILYIO

yepe3 Touky M(2;3/2).Pemuth ypaBHEHHE METOIOM U30KJIMH.
Pemnte ypaBHeHUS:

2. 4+ yidx—ydy =x"ydy,

2
3. zﬂzy_2+8_y
dx x X
dy 3x+2y+1
dx x+1

+8,

9

5. xey2dx+(x2yey2 +tgy)dy =0.

Pemnts 3anaun Komu ans ypaBHeHuit:

dy 2 3
6. L-=_2Y y()=1,

dx x x
7. 4y +x°y=(x>+8)e "y’ y(0)=1.

1
8. Pemmnth ypaBHEHHE: Yy xy = .
Jx

9. Pemmts 3amauy Komm: 3" =18sin’ ycos y, y() = %, y'(1)=3.

Pemute ypaBHeHUS:
e

10. y"+y"" =x,
11. " +5y"+7y"+3y=(16x+20)e",
12. y"+25y=2cos5x—sin5x+e™",
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13. " -3y +2p=— L
A A WIS

14. Pemmwmth KpaeByto 3amauy: ' +2y'+5y=-3sin2x, p(0)=1, y(%j =0.

15. Haiitu co6cTBeHHBIC 3HAUCHUS A ¥ COOCTBEHHBIC GYHKIIMM )V 3aJlayu:
Y'+2y=0, y(0)=0, y'(b)=y(b).
Pemnts ypaBHeHuUs:

16. x*y"+2xy'—6y=xlnx,

17. y"—xy'—4y=0.
Pemmnth cuctembl ypaBHEHUM:

8. 19 y'=4y-3z+sinx,

V' =z. y =

20.

x’z'+5xz+4y =0, Z'=y—-z,
zZ—Y. z'=2y—z—cosx.

DOyHKIUHM KOMILJIEKCHOH IepeMeHHOM

1. 3anucaTh KOMIUIEKCHOE YHCIIO @ = —3i B TPUTOHOMETPUUYECKOM M MoKa3aTelbHOI dhopMax u mo-
Ka3aTh €ro IOJIO)KEHHE Ha KOMIUIEKCHOM miiockoctu x0y ¢ yKa3aHMEM MOJYJS U apryMEHTa.

BoInonHuTh yKazaHHbIe ACWCTBUS C ABYMS KOMIUIEKCHBIMU 4HUClIaMH a =-3i u b=-1—i:a
3/
+b,a—b,ab,alb,a*, Na.
2. Beranenuts GyHKmmio w=2—3shz® mpu z = —1 — i ¥ MOKA3aTh YHCIA Z K W Ha KOMIUTEKCHBIX

mockocTsx x0y u u0v.
3. IToctpouts oToOpaskenue obnactu D Ha miockocT x0y Ha TIOCKOCTh #0v ¢ TOMOIIBIO (PYHK-
MU KOMIUIEKCHOM MTEPEMEHHON W = €°.

o) A—
x=2 7
0
2 4 x
x=4
) )
4. Haiitu Bce HyJIM U 0COObIE TOUKU (PYHKIIMH KOMITJIEKCHOM MepEeMEHHON U yKa3aTh UX THII
_ 1-chz
22 -3z+2°

5. IlpoBeputh GyHKIHMIO KOMIUIEKCHOW IEPEeMEHHOW W =co0s2z+3shz Ha aHaANUTHYHOCTH H
HalTH €€ TPOU3BOIHYIO.
6. Boruncnute onpenenéHHbIi MHTErpai GyHKINN KOMIUIEKCHOM NepeMeHHON
2+i
[ ze*dz.
1
7. Beruucnuth vHTErpan QyHKIMH KOMILJIEKCHOM NMEepeMEeHHON Mo 3aMKHYTOMY KOHTYpy C, mpu-
MeHsIst uHTerpanbHyto opmyiy Komm u reopemy Ko o Beraerax

2l g cifd=2.

vy
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8.

9.

10.

Haiitn n3o6paxenue F(p) no Jlannacy GyHKIME AeHCTBUTENBHON IepeMenHoi f(f) = 2e >cht +
e'sint.
Haiitu opurunan f{¢) no ero uzobpaxenuto o Jlamiacy

1
F (p): 7 .
p +1
C nomomibto npeoOpaszoBanus Jlannaca pemnts 3agady Kowmm s nuHelHoro auddepennn-
aJIBHOT'O YpaBHEHHUS c IIOCTOSIHHBIMU Ko ppunrenTamMu

y" =9y =sh3z, ¥(0)=0, »'(0)=0 (¢>0).
Teopus BeposiTHOCTEH

VY cOopuuka umerorcs 10 nperanei, Majo OTIMYAIOLIMXCS 10 BHEIIHEMY BHay. M3 HHUX 6
netaneit nmepBoro copra, a 4 — Broporo. KakoBa BEposSITHOCTb TOTO, UTO CPEIH B3STHIX HayAaudy
5 nmeraneit 3 okaxxyTcsi IepBOro copra’?

B ypHe 7 uepHBIX mIapoB U 5 kKeNThIX mapoB. HallTu BepoOATHOCTH TOTO, YTO CPeAM Haydaudy
W3BJICUCHHBIX 4-X IIAPOB OKAXKETCs 00Jee 2-X JKENThIX.

BeposTHOCTh 0TKa3a KaXkJI0TO M3 HE3aBHCUMO PaOOTAIOIIUX 3JIEMEHTOB AJIEKTPUUECKOM Ienu
pasaa P =0,05. Haiitu BeposaTHOCTL 6€30TKa3HOM pabOTHI SIEKTPHIECKOMN LETH.

— 1

|_|

Ha nByx crankax oOpaOaThIBalOTCSI OJHOTHIIHBIC JeTanu. BeposSTHOCTH M3rOTOBJIEHHS CTaHIAPTHOM
JeTaJIM JJIs IepBoro cranka pasHa 0,96, a st BToporo cranka - 0,92. Jletanu CKIaAbIBAIOTCS B OJJHOM
MecTe, MpPUYEM MEpBbIA CTAHOK M3roTaBiIuBaeT B 1,5 pa3a MeHblle aeraned, yem BTopoil. Haiitu
BEPOATHOCTB TOTO, YTO B3sTasi HayAady JeTallb OKaKETCsl HECTaHJaPTHOM.
BepositHOCTB TOTO, UTO Hayady B3sTasd AeTalb U3 MApTUU CTaHIapTHA, paBHa 0,92. Haiftu BepoaTHOCTh
TOr0, 4YTO CPE€AU B3ATHIX Hayaady ICCTU HeTaHeﬁ HE MCHEC NBYX OKaXYTCSA HCCTAHAAPTHBIMU.
BeposiTHOCTh Oe30TKa3HOM paboTsl Kaxaoro u3 700 He3aBUCHMO pabOTAIOIIUX AJIEMEHTOB He-
KoToporo ycrpoiicta paBHa 0,85. HaliTu BEpOATHOCTH TOTO, YTO BBIUIYT U3 CTpos oT 80 10
120 anemenToB; poBHO 100 31€MEHTOB.
YcTpolicTBO cOCcTOMT U3 4-X DJIEMEHTOB, paboTaromMX HE3aBUCUMO JpYyr OT Jpyra.
BeposiTHOCTS HaiexKHOM pabOTHI KaXKA0T0 dJIeMeHTa B 0JHOM uctibiTanuu paBHa 0,9. CocTaBuTh
3aKOH pacnpeAesieHus: JUCKPETHOU CIIy4YallHOW BETMYHMHBI X - YMCla OTKA3aBIIMX AJIEMEHTOB B
OJIHOM OIIBITE.
HesaBucnmeble ciryyaiinble BeJIMUMHBL X U Y 3a7aHbl psAaaMu paclpeeieHusl.

-2 1,5 2 3 1,51 0 2

X Y

0,1 0,3 | 0,2 o 0,3 |02
P P

HaiiTu cpeitee KBapaTHieckoe oTkioHenue pemunns Z =2.X > —3Y |

YCTpoiCTBO COCTOUT U3 4-X HE3aBHCHUMO PaOOTAOIMINUX OJHOTHITHBIX 3JIEMEHTOB. BeposTHOCTH
Ha/IeXKHON paboThl Kaxaoro snementa pasHa 0,995. HaiiTu BeposSTHOCTH TOTO, YTO pPabOTarOT
HE MEHee TPeX AJIEMEHTOB.

10. Cnyyaitnast BennunHa X 3aJaHa IUIOTHOCTHIO BEPOSTHOCTEN:

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

Haiitu xos¢p¢umnment "a", uHTErpaqpHyo (YHKIHIO pacHpeieTICHHS
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F(x), M(X), D(X) u BepositHOCTb TIoniaganust X B uaTepBai (0,2; 0,8).

11. Ha cranke u3roraBnuBaeTcsi Aetanb. Ee nnuHa X - ciiydaiiHasi BETMYUHA, paclpeeieHHas 1o
HOpPMaJIbHOMY 3aKOHy ¢ mapamerpamu: d =20 cMm, 0 =1,1 cm. HaiiTu BeposTHOCTH TOTO, YTO
JUTMHA JeTanu 3akimodeHa mMexay 19 cm u 21,1 cm. Kakoe oTkiIOHEHHE AJMHBI ACTAIA OT d
MOXKHO TapaHTHpoBaTh ¢ BepostHocThio 0,9; 0,99? B kakux mnpeaenax OyayT IexaTh
MPAKTUYECKHU BCE pa3MeEpPhI JIeTalient ?

MarteMaTH4eckasi CTATHCTHKA

Jlnist Kaki0ro BapuaHTa Tpedyercs:

1. IlpencTaBUTh OINBITHBIE JaHHBIE B CTPYNIIMPOBAHHOM BUZE, Pa30MB Ha k PaBHOOTCTOSIIMX Ya-
CTHUYHBIX HHTEPBAJIOB.

2. HaiiTi sMnupuyeckyro GyHKLUHUIO pacIpeeseHUs U IOCTPOUTH ee Ipaduk.

3. TlocTpouTh MOJMTOH U TUCTOTPAMMY OTHOCHUTEJIBHBIX YaCTOT.

4. BplYMCANTH METOJOM IPOM3BEACHUN YHCIOBBIE XAapaKTEPUCTHKH BBIOOPKH: BBIOOPOUYHYIO
CPEIHIOI0, BRIOOPOYHYIO M MCIIPABICHHYIO IHCIIEPCHUHU, BBIOOPOYHOE CpelHee KBaapaThde-
CKO€ OTKJIOHEHUE, KOAPPUIUEHTH aCHMMETPUH U JKCIIECCa.

5. HaliTm TO4YeUyHBIE OLIEHKM NapaMeTPOB HOPMAJIBHOIO 3aKOHA PacHpeNeseHus U IJIOTHOCTh
BEPOATHOCTEH f(X).

6. IlpoBeputs, coriacyercs JH MpUHUMAaeMas THUIOTe3a O HOPMaJbHOM pacHpeielieHHH T'eHe-
pajibHOW  COBOKYIHOCTH C ASMIIMPUYECKUM paclpe/ieIeHueM BbIOOPKH, HCHOJb3Yysl KpHTe-
puu Iupcona u Konmoroposa (npu ypoBusx 3Haunmoctu 0,05; 0,01).

7. HaliTu uHTepBalbHbIE OLEHKU M1apaMeTPOB HOPMAIBHOIO 3aKOHA PACHpPEeNCHHsI, IPUHSB J10-
BEpUTENBHYIO BeposiTHOCTE ¥ = 0,95 1 0,99.

3aganue
Pe3ynbTarhl perucrpanuu cpeHel SKCIIyaTalluOHHON CKOPOCTH JBHXKEHHS aBTOOYCOB Ha
MEXIYTOPOAHBIX MAPHIPYTaX MPEICTABICHBI B BII€ BAPHAIIMOHHOTO PsJia B TAOIHIIE

23 30,2 32,5 34,2 35,6 37,7 38,6 40,3 42,8 44,6
24,5 30,4 32,7 34,3 35,9 37,7 38,8 40,4 42,9 45,0
25,8 30,6 32,9 34,4 36,2 37,8 38,9 40,6 43,0 45,5
26,6 30,8 33,1 34,4 36,5 37,8 39,1 40,8 43,1 46,0
27,0 31,1 33,4 34,6 36,8 37,9 39,3 41,1 43,1 46,5
27,5 31,3 33,6 34,6 37,1 38,1 39,5 41,4 43,2 47,2
28,0 31,5 33,8 34,8 37,3 38,1 39,7 41,7 43,5 47,8
28,6 31,8 33,8 34,9 37,4 38,3 39,9 42,0 43,7 48,6
29,2 32,0 34,0 35,1 37,5 38,4 40,1 423 43,9 50,2,
29,7 32,3 34,0 35,3 37,6 38,6 40,2 42,6 44,2 51,0

Kpurepun onenkmn:

- OIIEHKA «3a4TEHO» BBICTABIISAETCS CTYJCHTY, €CIM OH PETyJIIPHO B TEUEHHUE CEMECTpa IpPeCTaB-
JISU1 peUIeHMs] 33J1a4, BBIIIOJHWII MIOJHOCTBIO BCE 33JaHMsI M UX 3aIUTUJI, OTBETUB HA BOIIPOCHI IIpe-
1oJlaBaTe’s;

- OLICHKA «HE 3aYTEHO» BBICTABIIAETCS CTYACHTY, €CIIM OH HEPETYJIIPHO B TEUEHHE CEMECTpa Mpe-
CTaBJISUI PEIICHUs 3a]1a4, BBIIOIHUI 33JaHHs HE TIOJTHOCTBIO WM BOOOIIE HE NMPEACTaBIIAT PaOOTHI
Ha IPOBEPKY, JOMYCKAET CYLIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOIPOCHI IIPETIOAABATENIS.
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