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1. Ilesu ocBOEHMSI JUCHUILIHHBI

K ocHOBHBIM 1eJsIM OCBOCHHUS TUCIUILIMHBI «MaTeMaTHka» ClIeayeT OTHECTH:

- BOCITUTAHUE Y CTYJICHTOB OOIIeH MaTEMaTHICCKON KYIbTYPHI,

- IPHOOPETEHHE CTYACHTAMH ITUPOKOTO KPyra MaTeMaTHICCKUX 3HAHUHN, YMEHUH
Y HaBBIKOB;

- pa3BUTHEC CIOCOOHOCTH CTYACHTOB K HHAYKTUBHOMY H JEAyKTUBHOMY
MBIIIJICHUIO HAPSAIY C Pa3BUTHEM MaTeMaTUYCCKON HHTYUIINH;

- YMEHHE CTYJCHTAaMH Pa3BUBATh HABBIKU CAMOCTOSTEILHOTO M3YUYCHUsS y4eOHOMH
¥ HAyIHOM JINTEPATYPBI, COASPIKAIICH MAaTEMAaTHYECKUE CBEACHUS U PE3YJIbTATHI;

- ¢dopmupoBaHne 'y CTylIeHTa TpeOyemoro Habopa  KOMIICTCHIIUH,
COOTBETCTBYIOIIIMX €r0 HAMNpPaBJICHUIO IIOJATOTOBKH MW 00OECTICUMBAIOIINX €TI0
KOHKYPEHTOCTIOCOOHOCTh Ha PBIHKE TPY/a.

K ocHOBHBIM 3agayaM OCBOGHHUS IUCIUIUIMHBI — «MaTtemaTuka» ciaemayer
OTHECTH:

- OCBOCHHE CTYJEHTAMU OCHOBHBIX MOHSATHHA, METOJOB, (DOPMHUPYIOIIUX OOIIYIO
MaTEMaTHYECKyI0  TMOATOTOBKY, HEOOXOAUMYIO IS  YCHEIIHOTO  PEIICHUS
PUKJIAIHBIX 337124,

- MOATOTOBKY CTYJICHTOB K JEATEILHOCTH B COOTBETCTBHH C KBAITM(PUKAIIMOHHON
XapaKTEPUCTUKOM CIICIIMAJIMCTA 110 HAMpaBJICHUIO, B TOM 4HCIIC (DOPMHUPOBAHHE
YMEHUH HCIOJb30BaTh OCBOCHHBIC MAaTEMaTHYECKHE METOABI B MPOodheCcCHOHATBHOM
NEeSATeIIbHOCTH.

2. Mecto nucuumuinibl B cTpykrype OOII cnnenuaaurera

JuciummHa «MaremaTtrka» OTHOCHTCS K 0a3oBoi dactu Oioka bl. Ee mzy-
YeHre 00eCreynBaeT U3y4eHre TUCIUILINH:
B 6a3zo601i wvacmu:
- (u3uka;
- TEOPETUYECKAA MEXAHHKA;
- CONPOTUBIICHUE MATEPHUATIOB;
- 0011121 AJIEKTPOTEXHUKA U DJICKTPOHUKA,
- TEPMOJMHAMUKA U TEIUIONepeaaya;
- TUJIPABJIMKA U TUJIPOITHEBMOIIPUBO/I;
- METPOJIOTHS U CTaHdapTU3aLIM;
- nu¢POBBIC TEXHOJOTUHW M MCKYCCTBEHHBIN MHTEIUICKT B Ha3eMHBIX TpaHC-
MMOPTHO-TEXHOJOTMYECKUX KOMILICKCAX;
- 5KOHOMHUKA U YIIPABJICHUE TIPECATIPUATHEM.
3. IlepedyeHb VIAHUPYEMBIX Pe3YJIbTATOB 00yUeHMsI MO AUCIMILIIMHE,
COOTHECEHHbIE € IUIAHMPYEMbIMHM PpPe3yJbTATAMH OCBOEHHSI 00pa3oBaTebHOM
NMPOrpamMmabl

B pe3ynbrare ocBO€HMS OUCUUIUIMHBL y 00ydaromuxcs (pOpMUPYIOTCS CIEAYIOIIHe
KOMIIETEHIIUUA U JIOJKHBI ObITh JOCTUTHYTHI CIAEAYIONINE PE3YyIbTaThl 00YUEHUS KaK
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sTan GOpMHUPOBAHUSI COOTBETCTBYIOIINX KOMITETECHIIUI:

Kon
KOMIIeTeHIIUH

B pesyJabTare ocBoe-
HHS 00pa30oBaTeJIbHOM
NporpaMmsl 00y4aro-
HIUics 10JIKeH 00J1a-

IlepeyeHb NJIAHMPYEMBIX pe-
3yJIbTATOB
o0y4eHM s MO JNCHUIIHHE

AaTh
OIIK-1 NOIIK-1.1 3HATH:
Cnocoben crasuth M | Mcnoab3oBaTh METOIBI | e OCHOBHBIC IIOHSTHUS U METObI
pemarb WH)KEHEPHBIE | MATEMATHYECKOTO  aHa- |  anreOphl, MaTEeMaTH4YECKOTO
151 HAy4YHO- | IM3a U MOJCIMPOBAHUA | aHanu3a, auddepeHITMaTbHBIX

TEXHUYCCKUE 3aJa4u
B cdepe cBoel mpo-
dbeccroHaAIbHOM  fiesi-
TEIBHOCTH M HOBBIX
MEKTUCITUTUTHHAPHBIX
HAIPaBJICHHH C HC-
II0JIb30BAHUEM  €CTE-
CTBEHHOHAYYHBIX, Ma-
TEMATHYCCKHX M TEX-
HOJIOTHYECKUX MOJIe-
Jen

JUISL pelIeHUs] TPUKIIAJI-
HBIX 3a/1a4 B mpodeccu-
OHAJILHOMU cepe
HNOIIK-1.2

YMeTh HCIIOJIb30BaTh
OCHOBHBIC 3aKOHBI €CTeE-
CTBEHHOHAYYHBIX  JIHC-
IUIUIMH B 1podeccuo-
HaJILHOM JIEATECIbHOCTH,
MPUMEHATh METOJbI Ma-
TEMATHYCCKOr0 aHalu3a
U MOJEIUPOBAHUS TEO-
PETUYECKUX U DKCIEpHU-
MCHTAJIbHBIX  HMCCIIEI0-
BaHUU

YPaBHEHUN, TEOPUU BEPOSTHO-
CT€M U MAaTEMaTUYECKOU CTATH-
CTUKH

yMeTh:

® 1ICTIOJIb30BaTh  (yHIaMEHTAIb-
HbIE MaTeMaTUYeCKHe 3HAHHS
JUISL pelieHus] TMPUKIAJIHBIX 3a-
a4 B MpodecCHOHATBHON cde-
pe

BJIA/IeTh:

METOIaMH MaTeMaTH4eCKOTro

aHamM3a W MOJCIHPOBAHUS IS

GbopMyJIMPOBaHUS U  PEIICHUS

CTaHJAPTHBIX 3a7a4 MpoQeccuo-

HAJIBHOM NIEATENLHOCTH C TIpUMeE-

HEHUEM MH(POPMAIMOHHO — KOM-

MYHUKAIIMOHHBIX TEXHOJIOTHH U C

y4€TOM OCHOBHBIX TPeOOBaHMIA

nH(OPMAITMOHHON O€30MTaCHOCTH

4. CTpyKTYypa U cofepKaHue TUCIUIIINHBI

OO6miast TPy 10€MKOCTh JUCHUIUIUHBI COCTABIISIET 12 3a4€THBIX €UHUIL, T.€. 432
akagemudeckux yaca (u3 Hux 408 yacoB — camocTosiTesbHas paboTa CTyJAEHTOB).
Paznensl qucuuruiiael «MarteMaTruka» U3y4aroTcsl Ha IEPBOM Kypce.

Ha nepBoMm kypce BoiuensatoTcs 12 3aueTHbIX enuHuIl (432 akaJeMHUYeCKUX
yaca), Tpu 3TOM B TMEPBOM CEMECTpE BBIACTAIOTCS 8 3aueTHbIX eauuHul] (288
aKaJIeMUYECKHX YacoB), M3 HUX Ha ayJUTOPHYIO padory 16 akajeMUdecKHX 4acoB U
240 yacoB — Ha CaMOCTOSITEIILHYIO pa0OTy CTY/ICHTOB.




Ha nepBoM Kypce BO BTOPOM CEMECTPE BBLACISAIOTCS 4 3a4€THBIX €IUHHUILIBI
(144 akageMuyecKux 4aca), U3 HUX Ha ayJUTOPHYIO paboTy 8 akajieMUYECKHX YacoOB
u 136 yacoB — Ha CaMOCTOSITEIILHYIO pa0OTy CTYJICHTOB.

IlepBblii cemecTp: JIEKIUK — 8 4ACOB, MPAKTUYECKUE 3aHIATUSA — 8 HacoB,
dbopma KOHTPOJIS - SK3aMEH.

Bropoii cemecTp: nexkuun — 4 yaca, npakTUYeckue 3aHsaTus — 4 yaca, popma
KOHTPOJISI — DK3aMEH.

CtpykTypa U cojliep)KaHue AUCHMIUIMHBI «MaTemaTuka» 1Mo CpokaM M BHJIaM
paboTel oTpaxkeHsl B [Ipunoxkenun 1.

Conepxxanue pa3iesioB JUCHUILTHHBI
IlepBbliii cemecTp
BBenenue
Hpez[MeT , 3ala4r U COACPIKAaHNC NUCIHUIIIINHBI. OcCHOBHBIE dTaIbI Pa3BUTHA OUCLU-
mrHbl. CTPYKTypa Kypca, €ro MECTO U POJIb B IMOJITOTOBKE CIIEIUATIMCTA, CBSI3b C
APYTUMH JUCHUITIIIMHAMMU.

Pasznes 1. DineMeHTHI JIMHEHHON aJreOpbl

Tema 1.1. MaTpuusl 1 onpeaeTuTen

[Tonarue marpuusl. Buael matpun. JleiictBus Hax maTpuuaMmu. Onepaunu Haj
MaTpULlaMu U UX cBoiicTBa. Olpenenurenu, MX CBOMCTBA U BbluucieHUs. [loHATHS
MUHOpa U anreOpanydeckoro JomnojgHeHus. PasnoxeHue onpeaenuTens Mo 3JIeMeH-
TaM CTPOKH WJIM CTOJ0LA. Beruncnenue onpenenuresneil pa3auyHoro nopsaKa.

Tema 1.2. O0paTHas MaTpuua.

OOpaTHas MaTpulla U aJTOPUTM €€ BBIUUCICHHs. DJIeMEHTapHbIE MpeoOpas3o-
BaHMA MaTpull. [IpuBenenne MaTpubl K 1MaroHaaIbHOMY WJIM TPAIELIUEBUIHOMY BU-
ny. Matpudnas (opma 3amucu CHUCTEMBI JTUHEHHBIX anreOpandecKux ypaBHEHUH.
Panr matpubl.

Tema 1.3. Pemienune cucrem JIJMHEHHBIX ajredpanyecKux ypaBHEHUM.

Cucrembl JIMHEWHBIX aNreOpanvyecKuxX YpaBHEHM, OCHOBHBIE MOHATHUS pele-
HUsl, COBMECTHOCTH U HECOBMECTHOCTH CUCTEMBI. PellieHne cucTeM JIMHENHBIX ypaB-
HeHnuit MerogoM Kpamepa, meromom oOpaTHOi MaTpulibl, MeTosioM ["aycca. [Iposep-
Ka npaBwibHOCTH pemieHuil. Teopema Kponekepa — Kanemnu. Pemenne npons3Boib-
HBIX CUCTEM JIMHEMHBIX ypaBHEHUN MeToaoM ['aycca. Pemienre oqHOPOIHBIX CUCTEM
JIMHENHBIX YPABHECHUMU.

Pa3znen 2. DieMeHTbI BEKTOPHOM aJredpbl

Tema 2.1. JIuHeiiHbIe ONIEPAlMU HA/I BEKTOPAMU, HX CBOICTBA.

Jluneitapie KOMOWHAIIMN BEKTOPOB. JIMHEITHAS 3aBUCUMOCTh U HE3aBUCHUMOCTh
BEKTOpOB. ba3uc cucremsl BEKTOPOB. PaznokeHne BEKTOpa 1o 06asucy.

Tema 2.2. CxalisipHO€, BEKTOPHOE U CMEIIAHHOE MPOU3BEIACHUS BEKTOPOB, UX
CBOWCTBA. YCIIOBUS OPTOTOHAIBHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTO-
pOB.



Tema 2.3. Jluneiinbie npoctpanctBa. basuc. IIpeoOpa3zoBanue maTpulbl Ju-
HEWHOTro omepaTopa IMpu mnepexoje oT 6asuca k 06azucy. CoOCTBEHHbIE 3HAUEHUS U
COOCTBEHHbIE BEKTOPBI MATPHUIIBI.

Pasznen 3. KoMiiekcHbIE YMCJIAa 1 MHOTOYJI€HBI.

IloHsTHE 0 KOMIUICKCHBIX YHCJIAX. Anre6pa1/1qe01<a51, TPUTOHOMCTPHUUCCKAA U ITOKa3a-
TCJIbHAas <1)0pMa KOMIIJICKCHBIX YHUCCII. ApI/I(bMCTI/I‘ICCKI/Ie oricpanu HaJd KOMIIICKC-
HbIMM 4HcjIaMH. M3BlecueHne KOPHA M3 KOMIIJICKCHOI'O 4YHCJIA. Paznoxxenne MHOro-
yjieHa Ha MHOXXUTeIu. OCHOBHAs TCOpCMaA aﬂre6p1>1.

Pa3znen 4. KpuBble BTOPOro nmopsiaka.

Onnurc, mapabona, runep0oiia, uX cBocTBa U ypaBHeHus. OOliee ypaBHEHHE KPH-
BOU BTOpOro nopsjaka. IIpuseneHne ypaBHEHHsI KPUBOW BTOPOTO MOPsIAKA K KAHOHHU-
YECKOMY BUY.

Omom pazoen 8bIHOCUMCS HA CAMOCMOAMENbHOE 00YUeHuUe.

Pa3gen 5. DiieMeHTBI MATEMATHYECKOI0 AaHAJIN3A.

Tema 5.1. UwucnoBas mnociieqoBateabHOCTh. [Ipemen 4duciaoBoi mnocienoBa-
TeIbHOCTH U ero cBorcTBa. Oynkuums. [Ipenen Gpynkurn. OCHOBHBIE TEOPEMBI O Ipe-
nenax QyHkuuu. [lepBblil u BTOpOil 3ameuaTenbHble npenensl. CpaBHEHUE OEcKo-
HEYHO MajbIX U OECKOHEYHO OOJBIIMX BEIWYMH. DKBHBAJICHTHbIE OECKOHEUHO Ma-
JIbI€ BEJTUYHUHBI.

Tema 5.2. HenpepbIBHOCTh (DYHKIIMI B TOYKE U HA MPOMEXKYTKe, TOUKHU pas-
pbiBa QYHKIMHU, UX KIaccupuKkanus. ACUMOTOTHI rpaduka GyHKIUU, UX Ki1accu(pu-
KallMsl, YCIOBHSI CYILIECTBOBAHHUS, METObI HAXOKICHUS.

Tema 5.3. [IpousBoanas Gyukiuu. ['eomeTpuueckuii 1 MEXaHUYECKUN CMBICT
npousBoaHou. [IpaBuna nuddepeniupoBanust 1 (GopMyIbl BEIYUCIECHUS TPOU3BOJI-
HbIX. Tabnuiia MPOM3BOJHBIX OCHOBHBIX AJIIEMEHTApHBIX (QYHKIUWA. Brramcnenue
IPOU3BOJHBIX (PYHKIUMI, 3aJaHHBIX PA3JIUIHBIM 00pa30M.

Tema 5.4. Jludpdepennuan. I[IponsBonupie u auddepeHmansl BICIIAX T10-
psakoB. [IpubnukeHHbIE BBIYUCICHUS C TIOMOIIBIO T pepeHInanos.

Tema 5.5. PackpeiTre HeolpenenreHHocTen pa3ianuHoro tuna. [Ipasuiio Jlonu-
tans. @opmyna Teinopa PasnoxkeHuss OCHOBHBIX 3JIeMEHTapHBIX (QyHKIUN 110 Qop-
myisie Makiiopena. [IpubnmxkeHHble BBIUMCIEHUS ¢ TOMOILBIO popMyibl Telnopa.

Tema 5.6. OcHoBHBIE TeopeMbl AU hepeHIInaTbLHOr0 ucuncieHus. MoHOTOH-
HOCTbh (YHKLHHU, SIKCTpeMyMbl HeoOxoMMble U JOCTATOYHBIE YCIOBUS MOHOTOHHO-
CTH, JIOKaJIbHOTO 3KcTpemyMa. MccnenoBanue Beinykinoctu rpaduka gynkuuu. Tou-
KU nieperuda rpadpuka QyHKIuu.

Tema 5.7. OOmas cxema uccienoBaHus QPyHKIIMU U TIOCTPOEHUS ee Tpaduka.
CpoticTBa (hyHKIIMI, HEMPEPHIBHBIX Ha oTpe3ke. Hanbomnbiiee 1 HauMeHbIee 3Have-
HUsL QYHKIIMM Ha OTPE3KeE.

Pasznen 6. JudgdepenunanbHoe ucuncjienne yHKIMi HECKOJIbKHUX MePeMeHHbIX
Tema 6.1. OyHKIMS HECKONbKUX mnepemeHHbIX. [Ipenen u HenmpepbIBHOCTD.

OcHOBHbBIE CBOWMCTBa HENpepbIBHbIX (QyHKIMI. YacTHble mpou3BojHbIE. [lonHBIM
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muddepennnan. [IponsBoausie cnoxHONW GYHKIIUN HECKOIBKUX MEPEeMEHHbIX. YacT-
HbIEe TPOU3BOIHBIC U AU PepeHIInaIbl BBICIINX MOPSAIKOB.

Tema 6.2. [IponsBoaHas o HanpasneHuro. I'paguent. KacarenbHas K KpUBOM.
KacarenbHas minockoct U HOpMaiib K noBepxHocTu. Dopmyna Teinopa. DkcTpe-
MyM (YHKIHMH HECKOJIbKUX NepeMeHHbIX. HeoOXxoaumble M TOCTATOYHBIE YCIIOBUS
JKCTpEMyMa.

Bropoii cemecTp
Pa3nen 7. UnTErpajibHOE HCUUCTICHHE

Tema 7.1. IlepBooOpa3znas. HeonpeaeneHHbIil MHTETpal U €ro cBoiicTBa. Tao-
JIUIAa UHTETPAJIOB OT OCHOBHBIX 3JIEMEHTApHBIX PyHKIUH. MeToa HemocpeICTBEHHO-
IO UHTETPUPOBAHUSL.

Meton UHTErPUPOBAHKS C MOMOIIBIO 3aMEHBI IEPEMEHHOM, TTOABEICHUEM I10]1 3HAK
mudepennnana. Metoa HHTETPUPOBAHUS IO YACTSIM.

HuTerpupoBanue parMoHATBHBIX Ipo0el WHTErPUPOBAHNE HEKOTOPHIX BUIOB Hppa-
ITUOHATBHBIX ¥ TPUTOHOMETPUYECKUX (PYHKITUH.

Tema 7.2. 3amaum, npUBOASIIME K TOHSATHUIO ONPEACICHHOrO HHTErpasa.
OnpenesieHHbI MHTETPAJl, €r0 CBOWCTBA. Y CJIOBUS WHTErpupyeMoctu. Murterpan c
NepeMEHHBIM TpeaesioM uHTerpupoBanus. @opmyna Hetorona — JleliOHuna. 3amMena
IIEPEMEHHOMN B OIPE/IEIIEHHOM UHTETpaJIe.

[Ipunoxenus onpeaeneHHOro HHTerpaga B reOMETPUN U MEXaHUKe (BbIYHCIIE-
HUE TUIONIa/IeH TIOCKUX GUTYp, AJTUHBI KPUBOM, 00HEMOB.

Tema 7.3. HecoOcTBeHHBIC MHTETpAJIbI TIEPBOTO W BTOPOTO poja (1mo Oecko-
HEYHOMY MPOMEXYTKY, OT HEOTPAaHUYEHHBIX (PYHKIIUN HAa KOHEYHOM MPOMENKYTKE),
UX CBOMCTBA.

Tema 7.4. 3aiaun, NpUBOIAIINE K TOHATUAM KPAaTHBIX U KPUBOJUHEHHBIX HH-
TerpanoB. J[BOMHOW U TPOMHOM MHTErpajbl, UX CBOMCTBA. BrluncieHrne ABOWHBIX HH-
TErpajoB MOBTOPHBIM MHTETpUpPOBaHUEM. [IpuinoKeHns: KpaTHBIX UHTETPAIOB B T'EO-
MeTpuU U MexaHuke. OnpeeneHrne KpUBOJIMHEMHBIX UHTErPAJIOB NIEPBOTO U BTOPO-
ro pojia, WX CBOMCTBA U BBIYMCIICHUSI.

Paszpnes 8. YUnciioBbie M PyHKIMOHAJIBHbIE PSAAbI

Tema 8.1. Yucnoseie psasl. CxoquMocTh U cymMa psiga. Heobxogumoe ycio-
BHUE cxonumocTH. JleiicTBus ¢ psiaamu. CBOKCTBA YMCIOBBIX PSAAOB. 3HAKOMOJIOXKH-
TenbpHbIE pAAbl. ['apmonnyeckuil psa. [Ipu3Haku cpaBHEHUS.

Mertoapl ucciaeqoBaHUsS CXOOUMOCTH TOJOKUTEIBHBIX PSNOB: MpU3HAKU [la-
namb6epa, Komm, narerpanbhbiii npuzHak Korm.

Tema 8.2. 3nakouepenyromuecs psasl. [Ipusznak JleiiOnuia. AGcontoTHas U
YCJIOBHAsI CXOJUMOCTh 3HAKOTIEpEeMEHHBIX psifoB. O000eHHbIe Mpu3Haku Jamamoe-
pa u Kommu.

Tema 8.3. Crenennbie psiabl U UX cBoiicTBa. Teopema Adens. MutepBan u pa-
nuyc cxonuMmoctu. JluddepeHmpoBaHie 1 HHTETPUPOBAHUE CTCTICHHBIX PSJIOB.

Tema 8.4. Psananl Teitnopa u MakiiopeHa. YcioBue pazioKuMOCTH QYHKIUU B
psan Telinopa. Pa3znoxenue HekoTopbix QpyHkui B psag Teinopa. [Ipumenenue cre-
MICHHBIX PSIZOB B MIPUOIMIKEHHBIX BBIUUCICHUSIX.



Paznea 9. O0bikHOBeHHbIE 1H(epeHIuaAIbHbIC YPABHECHUS

Tema 9.1. [Tuddepenunansupie ypaBHEeHUs epBoro nopsiaka. Beenenue. 3a-
a4u, IpuBoAdIIMe K AU epeHInanbHbIM YPAaBHEHHUSIM MepBOro nopsaka. OcHoOB-
HbIC TMOHSATUS OOBIKHOBEHHBIX AU (depeHlnanbHbIX ypaBHEHUI IMEPBOro MOpSJIKa.
ITocranoBka 3agaun Komm. Teopema cymiecTBOBaHUS U €AMHCTBEHHOCTH PEIICHUS.
OO0miee W yacTHOE peIleHUs, OOUIMH M YacTHBIM HHTerpayibl. ['eomeTpuyeckuii
CMBICIT 00I1IET0 UHTErpaia.

VYpaBHEeHUs C pa3AeIOIIUMUCS MEPEMEHHBIMU, OJHOPOAHBIE TudepeHIu-
aJbHBIC YPaBHEHUS, YPAaBHEHHUSI B TIOJMHBIX qudpepeHnnanax.

JIuHeHbIe 1.y. EPBOro MopsaAKa U ypaBHeHUs bepnyiun. Pemenue nuHen-
HBIX YPAaBHEHUH METOJOM BapHallMM IIPOU3BOJIBHON MOCTOSIHHOM, METOJOM ITPOU3BE-
neHni bepnyin.

Tema 9.2. ludgdepeHnmanbabie ypaBHEHUS! BBICIINX MOPSAKOB. DopMbI 3a-
nucu udQepeHaibHOr0 ypaBHeHUs n-ro nopsaka. Ooiiee U 4aCTHOE PEIIeHHUS.
[TocranoBka 3amaun Komm, kpaeBoi 3agaun. IHTErprupoBaHre METOAOM MTOHUKEHUS
NOpSIAKA.

Tema 9.3. Jluneitnsie ogHOpoaHbIE U PepeHnanbHble YPaBHEHUS 1 — IO MO-
psanka. OOiue cBOMCTBA PEIICHUM JIMHEWHBIX OJHOPOIHBIX AU(hepeHIIuaATbHBIX
ypaBHEHHH n — 10 nopsnka. [lonarue hpyHIaMEeHTAIBHOW CUCTEMBl PEIICHUM JTUHEH-
HOT'O OJJHOPOJIHOTO AU(PepeHInanbHOr0 ypaBHEHUS 1 — T'O MOPSAJKA, €€ MOCTPOCHUE
JUIs YpaBHEHUH € MOCTOSHHBIMU Kod((duureHTamMu. XapakTepUCTUYECKOE ypaBHe-
Hue. Buj 4acTHBIX perieHuil TUHEHHOTO OAHOPOAHOTO AU(GEepeHITUATBHOTO ypaB-
HEHUS 1 — Io MOPSAAKa B 3aBUCUMOCTH OT BHJA KOPHEH XapaKTEPUCTUYECKOIO ypaB-
HEHUSI.

JIuneiinple HEOTHOPOAHBIE MU depeHIIaTbHbIe YPAaBHEHUS 7 — IO TIOPSAIKA C
NOCTOSTHHBIMU KO3 urrentamMu. Teopema o CTpyKType OOIIETO pelIeHUs TaKhX
ypaBHeHU. MeToa nondopa 4yacTHOrO peleHus (MeToa HEONpeAesIeHHbIX K03 du-
LMEHTOB) JJIsl Pa3JIMYHbIX CIEIMAIbHBIX BUAOB MPABOM YaCTH.

JIuneitnple HeONHOPOAHBIE MU (PepeHInaNbHbIE YPABHEHUSI BTOPOTO MOPSAIKA.
Merton Bapranyiv IpOU3BOJIbHBIX MOCTOSHHBIX.

Tema 9.4. KpaeBsic 3a1aun. 3ajiaun Ha COOCTBEHHBIC 3HAYEHUSI.

Tema 9.5. Cuctembl 0OBIKHOBEHHBIX AU(depeHInaNbHbBIX ypaBHEHUNH. OCHOB-
Hbple MOHATH. HopMmanbHble CHCTEMBI JIMHEHWHBIX OJHOPOAHBIX M HEOJAHOPOIHBIX
nudepeHInaIbHbIX ypaBHEeHUH. PemieHne JTuHEHHBIX OJHOPOJHBIX M HEOJAHOPOI-
HBIX CHCTEM OOBIKHOBEHHBIX JU((EpeHINATbHBIX YPaBHEHUHN ¢ MOCTOSHHBIMU KO-
s dunreHTamu.

Pa3znes 10. Teopust BepossiTHOCTEH

Tema 10.1. Beenenue. Dnementsl komOuHaTopuku. [IpaBuna cymMMbl U mpous-
BeJieHUs1 KoMOnHaTtopuku. CoeqHEeHUs (pa3MEeIeHH s, IEPECTAHOBKH, COUETAHMS).

[Ipeamet Teopuu BeposTHOcTeH. Bunabl cinydaiinbix coObituii. Kiaccuueckoe,
CTATUCTUYECKOE Y T€OMETPUUECKOE ONPEICTICHUSI BEPOSITHOCTU MOSBIECHUS COOBITHUS.
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Tema 10.2. Anredpa coObiTuil. TeopeMbl CII0KEHHUSI BEPOSATHOCTEN 1JIs1 HECOB-
MECTHBIX U COBMECTHBIX COOBITUM, TEOPEMBI YMHOKEHUS BEPOSITHOCTEN JJIs1 3aBHCH-
MBIX M HE3aBUCUMBIX cOObITUIM. DOpMYIIBI MOTHOM BeposiTHOCTH, beiieca u bephy-
mu. JIokanbHas 1 HHTETpajbHas TeopeMsl Jlannaca.

Tema 10.3. Cnyuaiinele BenuuuHbl. [loHsATHE 3aKOHA pacHpeneneHus IHC-
KPETHOM CiyyallHOM BEIWYUHBI U CrOcoObl ero omnucaHusi. OCHOBHbBIE 3aKOHBI pac-
npeneneHuss AUCKPETHOW CIIy4yalHOW BEJIMYUHBI (TMIEPreoMeTpUYecKuii, OMHOMHU-
anbHBIN, pacnpeneneHue [lyaccona).

Tema 10.4. YUucnoBele XapaKTEPUCTUKU JUCKPETHBIX CIyYallHBIX BEIUYMH.
MaremaTnyeckoe 0XKUJaHUE U JUCIIEPCUs CIy4alHbIX BEJIMYMH, UX BEPOATHOCTHBIN
CMBICJI U CBOMCTBA.

Tema 10.5. HenpepbiBHbIe ciiydaiiHble BenuduHbL. WHTerpanbHas (QyHKIUS
pacnpenenenus. [InotHocTh BeposTHOCTEN. CBS3b MEXAY MHTETpaIbHON (DyHKIMEH
pacrpeneneHns U IIIOTHOCTBIO BEPOSTHOCTEN. MaTeMaTndeckoe OKHIaHWE U JIHC-
MIEPCHS HETIPEPHIBHOM CIIy4allHOW BEJIUYUHBL.

OCHOBHBIE 3aKOHBI PACIIPEACIICHUSI HENPEPBIBHBIX CIyYalHBIX BEIUYUH. PaB-
HOMEPHBIN, IOKa3aTeIbHbIM 3aKOHbl. HopmanbpHbIN 3aKOH pacupeznencHus. Beposr-
HOCTH IONAJAaHKWs HOPMAJIBHO PACIPEACICHHOM Cy4anHOW BEJIWYMHBI HA IPOU3-
BOJIbHBIM KOHEYHBIM MHTEPBAJI, HA UHTEPBaJl, CAMMETPUYHBI OTHOCUTEIIBHO CpEIHE-
ro 3HaueHus. [IpaBuio Tpex curm.

Tema 10.6. IIpenenbHbie TeopeMbl Teopun BeposiTHocTed. HepaBencTBo Ye-
osrmeBa. Teopema YeOwrmeBa. Teopema bepuymnu. LlenTpanbHas npeaenbHasi T€O-
pema.

Pasznen 11. MaremMaTHuecKas CTATUCTHKA

Tema 11.1. OcHOBHbBIEC 3a7a4M MAaTEMAaTHYECKOW CTATUCTUKU. BBIOOpOUHBIN
MeTon. ['eHepasibHass COBOKYMHOCTh M BbIOOpKa. Tumbl BeIOOpOK. CTaTHCTHYECKOE
pacnpenenenue BbeIOOpkH. [locTpoeHue smmupuyeckoil (GYHKUIUU pacrpeneiaeHHs
BBIOOPKH, MOJINTOHA U TUCTOTPAMMBI OTHOCHTEIBHBIX YacCTOT.

Tema 11.2. TodeuHble OLUEHKH MapaMeTpOB pacnpeneneHus. TpeOdoBaHHsS K
OIICHKaM: HECMEIIEHHOCTh, COCTOSITEIBLHOCTh, d(pdekTuBHOCTh. BriOOpouHas cpen-
Hss1. BeiOOpouHas v ucnpaBieHHasi IUCTIEPCUU. Y IPOUIEHHBIE METO/Ibl pacuera cTa-
TUCTUYECKUX XAPAKTEPUCTUK BHIOOPKHU.

NHurepBanbHble OLEHKHU. J[OBEPUTENBHBII MHTEPBAI JUJII MAaTEMATUYECKOTO
0’KMJIaHUS MPU U3BECTHOM CPEAHEM KBAJpPAaTUUECKOM OTKIIOHEHHH. Pacnpenenenue
CreronenTa. JloBepuTenbHBINA UHTEPBAI ISl BLIOOPOYHOU CpeiHel MTPU HEU3BECTHOM
CpeIHeM KBaJapaThuueckoM OTKIIOHeHUH. Ciiy4yail Maioi BHIOOPKH.

Tema 11.4. DneMeHTbl KOPPEISLUUOHHOIO U PErPECCHOHHOr0 aHanu3a. Ompe-
JICJICHUE TIapaMeTpOB JIMHEWHOM CpPEIHEKBAIPATUUYECKOW PETPECCUU  METOJIOM
HAaNMEHBIINX KBaJAPATOB.

5. 06p330BaTe.]'II>HbIe TCXHOJOTHH, IPUMCHACMbBIC IIPU OCBOCHHUHU JUCHUILJIUHBI
Metoauka npenogaBanus AUCHUIIIINHBI «Marematuka» u pcainzanust KOMIIC-

TCHTHOCTHOT'O IMOAXOAa B HM3JIOKCHHHN W BOCIPHUATHN MaTCpHaa NpEAyCMAaTpUBarOT
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UCTIOJIb30BAaHUE CIEAYIOMINX aKTUBHBIX U MHTEPAKTHUBHBIX (OPM MPOBEICHUS TPYyI-
NOBBIX, MHIUBUAYAJIbHBIX, Ay JUTOPHBIX 3aHITHI B COUETAHUH C BHEAYJAUTOPHOU pa-
00TOH C LEIbI0 POPMUPOBAHUS U PA3BUTHUS NMPOPECCUOHAIBHBIX HABBIKOB 00yuaro-
IMXCA:

- 3alIUTa U MHAMBUAYAJIbHOE OOCYKJEHUE BBINOJHAEMbBIX 3TAlOB PAaCcYETHO-
rpaduyeckux padoT;

- INPUBJICYCHUE JIYUIINX CTYJIEHTOB K KOHCYJIbTUPOBAHUIO OTCTAOIIHX.

- OpraHu3anus U MpoBeICHUE TEKYIIEro KOHTPOJIS 3HaHUN CTY/IEHTOB B (hopme
OJITaHKOBOT'O TECTUPOBAHUS;

— UCTOJIb30BaHUE MHTEPAKTUBHBIX (POPM TEKyIIEro KOHTposs B (opMe ayau-
TOPHOI'O U BHEAYAUTOPHOT'O UHTEPHET-TECTUPOBAHMUS;

UTOTOBBIII KOHTPOJIb COCTOUT B YCTHOM 3K3aMEHE II0 MaTEMATHKE C YYETOM PE3YJib-
TaTOB BBINOJHEHUSI CAMOCTOSITENIbHBIX padoT.

VY aeneHBIM BEC 3aHATUN, MPOBOAMMBIX B MHTEPAKTHUBHBIX (hOpMax, ompeaeneH
TJIABHOHM 1eNbl0 00pa30BaTeNbHOM MpOrpaMMBbl, OCOOEHHOCTBIO KOHTHHIEHTa 00y-
YalOUMXCsl U COJAEPKAHUEM TUCUUIUIMHBI «Bpiciiasg MaTeMaTHKa» W B LEJIOM IO
JUcHUIUIMHE cocTaBisieT 50% ayauTOpHBIX 3aHATHM. 3aHATUS  JIEKLMOHHOTO
tuna coctaBisitoT 50 % oT oObeMa ayJUTOPHBIX 3aHSATHUH.

[IpoBenenue 3aHaTuil npegycMarpuBaercs Takxke B online.mospolytech.ru Ha
OCHOBE pa3paboTaHHbIX Kadenpoil «MaremaTtnka» 31€KTPOHHBIX 00pa30BaTENIbHBIX
pecypcoB (OOP) no BceM paszzaenaM nporpaMMsl:

® 110 JIMHEITHOI U BEeKTOPHOU anreodpe;
M0 MaTeMaTU4YECKOMY aHaJIU3Yy;
10 (pyHKLHSAM HECKOJIBKUX [IEPEMEHHBIX;
10 UHTETPAIIBHOMY MCYHUCIICHHIO;
10 pszaM;
110 OOBIKHOBEHHBIM UG EepeHIINaTbHBIM YPABHEHUSIM;
® [10 TEOPUH BEPOSTHOCTEN M MATEMATHYECKOU CTaTUCTHUKE.
Pa3paborannbsie DOP BKIHOYAIOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.

6. OnleHOYHbIE CpeCTBA IS TEKYILIEro KOHTPOJIsSl yCIIeBA€eMOCTH, MPOMEKYTOY-
HOM aTTecTAUMU MO MTOraM OCBOEHUS] JUCHUILIMHBI M Y4eOHO-MeTOIMYecKoe
o0ecreyeHne CaMOCTOATEILHOM PadOThI CTYJIEHTOB

B nporecce o0yueHuss Ha MepBOM M BTOPOM Kypcax HCIOJIb3YIOTCS CIIENYIO-
M€ OLEHOYHBIE (DOPMBI CAMOCTOSITEILHON PaOOTHI CTYI€HTOB, OLIEHOYHBIE CPEICTBA
TEKYILETrO KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOUYHBIX aTTECTALIMM:

B IIEPBOM ceMecTpe
- yeThbIpe pacyeTHO-rpaduyeckre padoThl.

PacuetHo-rpaduueckas padora Nel nmo JinHeilHOH M BeKTOPHOM ajiredpe U aHa-
JUTHYeCKOI reoMeTpun. Kpatkoe cojiepkaHue 1 3Tanbl pacyeTHO-Tpaduieckon
paboOTHI:

Ilepsviu sman.
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Pewenue cucreM NMHENHBIX anredpanyeckux ypaBHeHui metonamu ["aycca, Kpame-
pa ¥ 00OpaTHOW MaTPULBL.

Bmopoii oman.

Bexkropsl, nelictBus Hax BekTopamu. CKaasipHOE, BEKTOPHOE, CMEILIAHHOE MPOU3BE-
JEHUS BEKTOPOB.

PacuerHo-rpaguueckas padora Ne2 o npeaejiaMm 4YuCJIOBBIX MOCTEA0BATEIbHO-
cTed ¥ QyHKIMU.

KpaTkoe comepxaHue 1 Tambl pacdeTHO-TpadhuIecKoil paboThI:
[Ipenen yuCIOBOI MOCIETOBATEILHOCTH.
[Ipenen dyukmIM.

PacueTrHo-rpadpuyeckasi padbora Ne3 nmo npou3BOAHbBIM.
Kpatkoe coneprxanue u 3Tanbl pacueTHO-TpaduuecKkoi paboThI:
UccnenoBanue GyHKITMN HA HEMPEPHIBHOCTD.

Brraucnenre nmpon3BOIHBIX (QYHKITHH.

UccnenoBanue GyHKITNN, TOCTPOCHUE TPA(UKOB.

PacuerHo-rpadguueckas padora Ne 4 no pyHKUMAM HECKOJBKHX NepPeMEHHBbIX.
Kpatkoe conepxanue pacueTHo-rpaduueckoit paboThI:

@OYHKIMU HECKOJIBKUX NEpeMeHHbIX. YacTHbIe mpou3BoaHbIe. [I[pon3BoHbIE OT
CII0KHBIX (pyHKIMH. [Ipon3BoaHAast 10 HAPABIEHUIO U TPATUEHT. DKCTPEMYM (PYyHK-
LMY ABYX IIEPEMEHHBIX.

Bo BTOpOM cemecTpe

- IBe pacyeTHO-rpaduyeckue padoThl.

PacueTHo-rpaduueckasi padora Ne S mo HHTErpajbHOMY HCHUCIEHHIO.

Kpatkoe coneprxanue u 3Tamnbl pacueTHO-Tpaduueckoi padboThI:

Ilepsoi sman:

Mertoasl uHTErpUpOBaHUs. BeruuciaeHue HeonpeeIeHHbIX HHTErPAJIOB.

Bmopoii oman:

[IpunoxxeHust onpeaeeHHbIX UHTETpaIoB. MccaeqoBanrue cXxoAMMOCTH HECOOCTBEH-
HBIX UHTETPAJIOB.

PacuetrHo-rpadguueckas padora Ne 6 no psizam.

Kpatkoe coaepxanue u 3Tansl pacueTHO-TpaduuecKoi padoThI:

Ilepsviu sman:

HccnenoBanne CXOOUMOCTH YHCIOBBIX PSAIOB.

Bmopoii oman:

HccnenoBanue cXxoAMMOCTH CTENIEHHBIX psAI0B. Paznoxkenne pyHKIUI B CTENIEHHBIE
PAIBIL.

Paznoxenue B psiag @ypbe nepuoaNUECKUX U HEMIEPUOAUYECKUX (DYHKIIHM.

- IBe pacyeTHO-rpaduyeckue padoThl.

PacuetHo-rpaguueckas padora Ne 7 no qudpdpepeHunaIbHBIM YPABHECHUSIM.
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Kpatkoe conepxanue pacdeTHO-TpaduuecKkoil paboThI:
Metonsl pemenuit nudpepeHuanbHbIX YpaBHEHUN Pa3IMYHOTO TUTIA.

PacuerHo-rpadguueckas padora Ne 8 1o reopum BeposiTHOCTE U MaTeMaTH4e-
CKOM CTATHCTHKE.

Kpatkoe conepxanue pacueTHo-rpaduueckoi paboThI:

OmnpeneneHne BEPOSTHOCTEH CIyYalHBIX COOBITHH, 3aKOHOB PACHPEICICHHUS JHC-
KPETHBIX U HEMPEPBIBHBIX CIyYaWHBIX BEJIMUYMH U UX YUCIOBBIX XapaKTEPUCTHUK.
[TocTpoeHne SMIUPUIECKON PYHKITUN pacTIpe/IeIICHUS BEBIOOPKH, ITOJIUTOHA W THCTO-
IpaMMbl OTHOCHUTEIBHBIX YacTOT.

Pacuer cTaTucTHUECKUX XapaKTEPUCTUK BHIOOPKH.

[TocTpoeHue TMHUN PErPECCUU U OTIpeielICHHe BEIOOPOYHOTo KOd(PuIlneHTa Koppe-
JSIUN.

OneHouYHbIE CpPEeACTBA TEKYILIEro KOHTPOJS YCHEBAEMOCTH BKIIOYAIOT KOH-
TPOJBbHBIE BOMPOCH U 3a7aHus B (popme OJIaHKOBOTO TECTUPOBAHUSA IJII KOHTPOJIS
OCBOEHHS 00yYarOUUMHUCS Pa3IeiIoB AUCIUILIMHEI, Tpuem PI'P.

OOpa3ipl TeCTOBBIX 3a1aHuid, 3agaHuil PI'P, KOHTPOJIBHBIX BOIPOCOB M 3a]a-
HUU JUIsl IPOBENIEHUS TEKYILIET0 KOHTPOJIS, 3K3aMEHAILIMOHHBIX OUJIETOB IPUBECHBI B
[Tpunoxxenuu 2.

6.1. ®oHa OLIEHOYHBIX CPEJACTB /1JIsl IPOBeIeHUsI MPOMEKYTOYHO M
aTTecTAlMU 00YyUYaIIHUXCS MO AUCHUINIUHEe «MaTeMaTHKAa»

6.1.1. IlepeueHb KOMIIETEHIIHMM C YKa3aHUEM ATANoB MX (HOPMUPOBAHHUS B TIpOIIECCe
OCBOCHHS 00pa30BaTEIHLHON MPOTPAMMBEI.
B pe3ynbTaTe 0CBOEHUS TUCHUILUIMHBI POPMUPYIOTCS CIAEAYIONUE KOMIETEHIIUN

Kon B pesyJabTarte ocBoeHHMs 00pa30BaTe1bHON NPOrpaMMbI 00y-
Komnerenuun YAKUIMICH J0JKeH 00J1a1aTh
OIIK-1 Crioco0eH CTaBUTh U pPellaTh HHKEHEPHbIE U HAYYHO-TEXHUUECKUE

3as1auu B cepe cBoel mpodeccuoHaIbHOM 1eITeNbHOCTH U HOBBIX
MEXIUCIUIIMHAPHBIX HAMIPaBJICHUHN C UCTIOJIb30BAHUEM €CTE-
CTBEHHOHAYYHbIX, MATEMAaTHUYECKUX U TEXHOJOTMYECKUX MOJENEH

B mporiecce ocBoeHust 00pa3oBaTeIbHOM MIPOTrpaMMBbl TaHHBIC KOMIICTCHITUH, B
TOM YHUCJIE€ UX OTACIbHBIE KOMIOHEHTHI, (POPMUPYIOTCS MOITAMHO B XOJI€ OCBOCHUS
00yyYaroImMUMUCs AUCHUIUIMH (MOJyJ€l), MPaKTUK B COOTBETCTBUU C y4YEOHBIM ILjia-
HOM U KaJIeHJapHBIM IpaukoM yueOHOro mporecca.

6.1.2. Onucanue noka3areJieii 1 KpuTepHeB OLICHUBAHUS KOMIIETEHIIUIA,
(opMupyeMBbIX 10 HTOraM OCBOEHHS TUCIHUIINHBI, ONMUCAHUE IIKAJ OlleHUBA-
HUA

12



[Tokazarenem OIeHMBAHHS KOMIIETEHIIMI Ha PAa3IMYHBIX 3Tanax ux Gopmupo-
BaHUS ABIIAETCS TOCTIXKEHUE 00YYAIOIKUMUCS TNIAHUPYEMBIX PE3yJIbTaTOB 00yUeHUs
10 TUCIUIIIHE.

OIIK-1 CnocobeH cTaBUTh U peliaTh HHXXEHEPHbIE U HAYYHO-TEXHUYECKUE 3a/1auu B cepe CBo-
eit mpodeccuoHaTBHOM IEATETFHOCTH M HOBBIX MEXKIMCIUITHHAPHBIX HATIPABJICHHUH C UCTIOb-

30BaAHHUCM CCTCCTBCHHOHAYYHBIX, MATCMATHUYCCKHUX U TCXHOJIOITHYCCKHUX MO}.IGJ'IGI;'I

Kpurepuu oueHuBanust

IToka3zarean
2 3 4 5
3HATH: OOyuarommiics  nemoH- | O0yyaromuiics ne- OObyuaronmiics Ob6yuaromuiics
OCHOBHBIE TIO- | CTPHUPYET IOJHOE OTCYT- | MOHCTPUPYET HENOJI- | IEMOHCTPUPYET JIEMOHCTPUPYET
HATUA 1 MCTOAbI | CTBUC HWJIM HCAOCTATOY- | HOC COOTBCTCTBUC JOCTAaTOYHO IIOJIHOEC COOT-
anreOpsl, Mare- | HO€ COOTBETCTBHE 3HA- | 3HAHWHU mporpamMme: | riryOokue 3HaHMS | BETCTBHE 3Ha-
MaTU4ECKOIO HUI ~ KOHTPOJIUPYEMBIX | TOMYCKAIOTCS OMUO- | KOHTPOJIUPYEMBIX HUU IIporpamme
aHanusa, Jud- | pa3genoB MaTeMaTUKU: KU, IPOSIBIIICTCS HE- | PA3[eNIOB JUCHUIUIN- | AUCIUIUIMHBI,
bepeHnuatb- He crmoco0eH apryMeHTH- | JOCTaTOYHOE, 0- HbI, OTBEYAET Ha BCE | JIOTUYHO U ap-
HBIX ~ ypaBHE- | POBAaHHO U IIOCJEOBAa- | BEPXHOCTHOE 3HAHME | BONPOCHI, B TOM YHC- | TYMEHTHPOBAH-
HHﬁ, TCOpHUHU | TCIIbHO HU3JIaraTb MaTCpUu- | TCOPUU, CYTH MCTO- J€ AOIIOJIHHUTCIBHBIC. | HO OTBCYACT Ha
BEPOSITHOCTEW M | aJl, HEMPAaBWIBHO OTBeda- | A0B. [lns momydyennss | B To ke Bpems mpu | Bce BOIPOCHI, B
MaremMarTuydce- €T Ha JOOIMOJHUTCIBHBIC | IPABUJIIBHOT'O OTBCTA OTBCTC A0IMYCKAacT | TOM YUCIIC 10~
CKOW CTAaTHUCTHU- | BONIPOCHl WM 3aTpyAHS- | TpeOYIOTCS yTOUHS- HECYIIECTBEHHBIC HOJTHUTEJBHBIE,
KH C€TCsA C OTBECTOM FOIKUC BOIPOCHI. NOrpCurHOCTU U1K | IIOKA3bIBACT BhI-

IaeT HEIOCTATOYHO

COKHI YpOBEHb

IIOJIHBIC OTBETHI TCOpGTH‘-IGCKOfI

MIOJITOTOBKH
yMeTh: OO6yuatomuiics nmokaspl- | OOyyaromuiics ae- OO6yuarommiics je- OO0yuarommiics
HCII0JIB30BAaTh BaeT HEAOCTATOYHOE MOHCTPHUPYET HEIOI- | MOHCTPUPYET Ya- JEMOHCTPUPYET
dyHIaMEHTallb- | YMEHHE IPUMEHSTh T€O- | HOE COOTBETCTBHE CTHYHOE COOTBET- yYMEHHUE TIpuMe-

HBIC MaTEMaTu-
YECCKHUE 3HaHUA

PHIO K PEILICHUIO Tpe/iyia-
raeMbIX 3a/1a4, J0IyCKaeT

CIEAYIOIINUX YMEHUN:
pellIeHne 3a1a4, yMe-

CTBHUE CJEAYIOIINUX
YMEHHI: TPUMEHSTh

HSTb TEOPHIO K
pEeLIeHuIO Mpea-

JUIs  pelIeHus | TpyOble OMMOKY TPy pe- | HUE MOJIb30BAThCA TEOPETUYECKHE Me- | JIaraeMbIX 3a/1a4,
MIPUKIIATHBIX LICHUH 3a/1a4 WK BOOO- | BEPOSATHOCTHO- TOJIbI K PEIICHUIO 3a- | PAaBUIBHO U
3ajjad B IpO- | L€ pEeIIeHUs 3a/1a4 OT- CTaTUCTHYECKUMHU nad. YMEHHs OCBOe- | TIOJHO CTPOUTH
(deccuoHambHON | CyTCTBYIOT, HEPAaBUIBHO | MeToAamHu. B pere- HBI, HO JIOMYCKAIOTCS | pELICHUs MaTe-
chepe OTBEYAEeT Ha JIOMOIHH- HUH 33]1a4 MOTYT CO- | HE3HAUUTEIIbHBIC MaTUYECKHX 3a-
TEJIbHBIC BOMPOCHI, CBSI- Jep>KaThCs TpyObIe OIMMOKH, HETOYHO- nad. CBoOOIHO
3aHHBIE C U3NyYaBIIUMHU- | OIIMOKH, IPOSBISIET- | CTH, 3aTPYJHECHUS OTepUpyeT MpH-
csl B Kypce MaTemMaTthye- | ¢ HeJJOCTaTOYHOE MIpH pEIICHUH 3a]a4, | OOPETEeHHBIMU
CKMMH METOJJaMH U MO- yYMEHHE PUMEHSTh HE BJIHSIOIINE HA YMEHUSIMH,
NEJISIMU WM 3aTPYAHSET- | TEOPHIO K PELICHUIO | OOIIMIA X0 pelIeHus] | MPUMEHSET UX B
Csl C OTBETOM npe/UlaraeMbIX 3a/1a4. CUTYalUsX T0-
BBIIIIECHHOU
CJIO’KHOCTH.
BJIA/IETh: OOyuarommiics He Bnajae- | OOywaromuiics Bna- | OOywaromuiics ya- Obyuaromuiics

METOIaMH Ma-

€T UJIM B COBCPIICHHO

JC€CT MaTEMaTH4YC-

CTUYHO BJIAJACECT Ma-

B IIOJIHOM 00Be-
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TEMaTUIECKOTO
aHaJln3a u Mo-
JIEITUPOBAHHUS
11t hOpMyITH-
pPOBaHMUS U pe-
IIEHUSI CTaH-
JMApTHBIX 337129
npodeccuo-
HaJILHOU Jies-
TEIBHOCTH C
MIPUMEHEHUEM
nH(popMaIoH-
HO — KOMMYHHU-
KallMOHHBIX
TEXHOJIOTHM U C
Y4€TOM OCHOB-
HBIX TpeOoBa-
Hul nHpopma-
[IUOHHOI 0€3-
OTACHOCTH

HEJIOCTAaTOUYHOM CTEIICHHU
BJaJieeT

HaBBbIKAMHU IPUMEHEHUS
TEOPETUYECKOTO
arrapara v pa3janyHbIX
MaTeMaTHUEeCKUX
METOJIOB K PEIICHUIO
3a;mad

CKHMH METOJIaMH B
HEIIOJIHOM 00BeEME,
JIOTTY CKaIOTCsl 3HAYU-
TeNbHBIEC OLIHOKH,
MIPOSIBISIETCS. HEJO0-
CTaTOYHOCTH BIIaJic-
HHUS MaTeMaTHYSCKOMN
TEXHHUKOM, UCIIBITHI-
BacT 3HAUHUTEIIbHBIC
3aTpyAHEHUS TIPH
MPUMEHEHUU HaBBI-
KOB B HOBBIX CUTYa-
LHSX.

TEMaTHYECKUMH Me-
TOJaMH, HABBIKU
OCBOEHBI, HO JIOITyC-
KaloTCs He3HAYH-
TeJIbHBIC OLINOKH,
HETOYHOCTH, 3aTPY/I-
HEHUS TIPU aHAIUTH-
YECKUX ONepaIusx,
IIEpEHOCE YMEHUI Ha
HOBBIC, HECTAHIAPT-
HBIC CUTYAIIHH.

Me BIIAJICET pa3-
JIMIHBIMU MaTe-
MaTHYCCKHUMU
METOJIaMH, CBO-
00/THO TIprMe-
HAET MOJIy4YEeH-
HbIE HaBBIKH B
CUTYyalMsIX MO-
BBIIIICHHOM
CIIOJKHOCTH.

[IIxana oueHMBaHus pe3yabTaTOB IPOMEKYTOUYHOM aTTECTALIMU U €€ ONKMCAHHUE:

dopmMa NPOMEKYTOYHOM ATTECTALMM: IK3aMEH

[IpomexyTouHas aTTecTanus oOydaromuxcs B ¢opMe 3K3aMeHa IMPOBOAUTCS
[0 pe3yibTaTaM BBIOJIHEHUS BCEX BHUJIOB y4e€OHOH paboOThl, MPEIyCMOTPEHHBIX
y4€OHBIM IUIAHOM 10 JAHHOW JAMCLMIUIMHE, IPH 3TOM YUYHUTBIBAKOTCS PE3YJIbTaThl Te-
KYLIEro KOHTPOJISl yCIEBAEMOCTH B TeUeHHUE cemecTpa. OLieHKa CTENEHU JOCTHKEHHUS
00y4aroIIMMUCS TUIAHUPYEMBIX PE3YJIbTATOB O0YYEHUS MO AUCLUIUIMHE MPOBOJIUTCS
IPENOAABATENEM, BEAYLIUM 3aHATUA 110 AUCUUILIMHE METOJOM JKCIIEPTHOW OLEHKHU.
ITo uroram npoMeKyTOUHOM aTTECTALNUH O AUCHUILIMHE BBICTABISAETCS OLIEHKA «OT-

JIUYHO», «XOpOoHI0», «yAOBJICTBOPUTCIBHO» HUIIN «HCYAOBJICTBOPUTCIBHOY.

IIxana oneHUBaHUA

Onucanune

OTJIUYHO

BrinonHeHsl Bce 00s13aTe/ibHbIE YCJIOBUS MOATOTOB-
KH CTyJAeHTa K MPOMEXKYTOYHON aTTeCTAlUMH,
NpeAyCMOTPEHHbIE TPOrpaMMoN JUCHUIUIMHBL CTy-
JICHT JIEMOHCTPUPYET COOTBETCTBUE 3HAHWM, YMEHHUI,
HABBIKOB TIOKa3aTessiM, MPUBEICHHBIM B TabJWIAX,
omnepupyeT NpUOOPETEHHBIMU 3HAHUSAMH, YMEHUSIMU,
HaBBIKAMU, MPUMEHSIET UX B CUTyalHSIX MOBBIILICHHON
cinoxuocTH. [Ipu 3TOM MOTyT OBITH 1ONYIIEHBI HE3HA-
YUTEJIbHbIE OIIMOKH, HETOYHOCTH, 3aTPYyIHEHUS MPHU
NEpEHOCE 3HAHWM W YMEHHMI Ha HOBBIE, HECTAHAAPT-
HBIC 3aJ]a4U.
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BelnosiHEHBI Bce 00si3aTeIbHBIE YCJIOBHS MOAT0OTOB-
KH CTYAEHTAa K IPOMEKYTOYHON aTTecTaluM,
IIPEAYCMOTPEHHBIE TPOrpaMMOM JUCHUIUIMHBL. CTy-
JIEHT JIEMOHCTPUPYET COOTBETCTBUE 3HAHWM, YMEHHU,
Xoporo HABBIKOB TOKAa3aTesisiM, NpPHUBEACHHbIM B Ta0JIHMIIAX,
omnepupyeT NpUOOPETEHHBIMU 3HAHUAMH, YMEHUSIMHU,
HaBbIKaMU. B TO ke BpeMs IpU OTBETE JOMYCKAET He-
CYILIECTBEHHBIC NIOTPEIIHOCTH, 3aJa4y PEIIaeT ¢ Helo-
4yeTaMU, HE BIUSIOIMMU Ha OOIUI X0/ pEelIeHNUS.

Brimonaens! Bce 006si3aTe/ibHbIE YCI0BUSI MOATOTOB-
KH CTyJdeHTa K TIPOMEeKYTOUYHOI AaTTecTaluH,
PEeIyCMOTPEHHBIE TporpaMMon auciuruiHbl. CTy-
JIEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUMW, YMEHMUM,
HABBIKOB TOKAa3aTelisiM, NpPHUBEACHHBIM B TaOJIHMIIAX,
omnepupyer NpPUOOPETECHHBIMU 3HAHUAMH, YMEHHSIMH,
VY nosnerBoputenbHo | HaBbikaMu. Ho mokasbiBaeT HeriyOOKWEe 3HAHMS, MPHU
OTBETE HE JOMYCKAaeT IpyOBbIX OMMOOK WIJIM MPOTHUBO-
peunii, oHako B (POPMYJIMPOBAHUU OTBETA OTCYTCTBY-
€T JIOJDKHASI CBSI3b MEXK]Iy aHAIM30M, apTYMEHTAINEH U
BBIBOJIAMH, B PEHICHUH 3a7ad MOTYT COJEPKaThCs
rpyObIe omuoOKu. [ momydeHus mpaBUIILHOTO OTBETA
TPeOYIOTCSI YTOUHSFOIINE BOTIPOCHI.

He BbInonHEHB! 00s3aTe/IbHBIEC YCJIOBHS MOATOTOB-
KM CTYAeHTa K INPOMEKYTOYHON aTTecTaluM,
MPEeIYyCMOTPEHHBIE TMporpamMmMon aucuuiuinasl, WMIJIN
CTYJEHT JEMOHCTPUPYET HEIOJIHOE COOTBETCTBUE 3HA-
HeynoBieTBOPUTENBHO | HUI, YMEHHWI, HaBBIKOB IPUBEIECHHBIM B TalIuLIax,
JIOMYCKAIOTCA 3HAYUTENbHBIC OIIMOKH, MPOSBIIACTCS
OTCYTCTBUE 3HAHWM, YMEHUH, HABBIKOB 110 PsAy IOKa-
3aTeliel, CTYJIEHT UCHBITHIBAET 3HAUYNUTEIbHbBIC 3aTPY/I-
HEHHUsI IPHU ONIEPUPOBAHUM 3HAHUSIMU U YMEHUSIMU.

@oH/IbI OLIEHOYHBIX CPEACTB NMpeACTaBJIeHbl B NPUJIOKeHHH 2 K padouei
nporpamMmme

7. YueOHO-MeTOAMYeCKOe U HHPOPMAIITHOHHOE o0ecniedyeHre JUCHUIINHbI

a) OCHOBHAas JMTeparypa:

1. ®uxtenronsi, . M. Kypc muddepeHnnanbHOro 1 HHTErpaabHOTO UCUNCICHUS
: yueObnuk : B 3 tomax / I'. M. ®uxrtenronsi. — 14-¢ u3na., crep. — CaHKT-
[TerepOypr : Jlanpb, 2020 — Tom 1 — 2020. — 608 c. — ISBN 978-5-8114-

15



5841-7. — TexcT : aneKkTpoHHbIH // JIaHb : 3IeKTPOHHO-OMOIMOTEYHASI CUCTEMA.
— URL: https://e.lanbook.com/book/147144.

2. Kyapssues JI.JI. Kpatkuii kypc Mmarematudeckoro ananuza. T.1. Juddepennn-
aIbHOE M MHTErpajbHOE HWCUYUCICHHUS (PYHKIUN OJHOW mnepeMeHHOH. Psapl:
YueOHuk [DaeKTpoHHBIN pecypc]: yueb. - DnekTpoH. AaH. - MockBa: dusmar-
aut, 2015. - 444 c. [Pexxum noctyna: URL: https://e.lanbook.com/book/71994 -
3ar. ¢ 9KpaHa. |

AOMOJHUTEIbHAS JIUTepaTypa:

1. IMuckynoB H. C. JuddepennnanbHoe U UHTErpaibHOE UCUUCIEHUS ISl BTY-
30B. B 2-x Tomax. M.: UnTerpan - [Ipecc, 2009. 180 k3.

2. 3y6koB B.I'., JIaxoBckuii B.A., Mapteinenko A.U., Munocues B.b., [lymikaps
E.A. Kypc MareMaTuku Juisi TEXHHYECKUX BBICIIUX Y4EOHBIX 3aBeleHUM. M.:
MI'MY, 2012. 400 »x3. https://e.lanbook.com/

3. MunocueB B.b., Mapteinenko A.U., Jlaxosckuii B.A., 3yokoB B.I'. Kypc
BBICIIIEH MaTteMaTtukH: YdeOHoe mocoome. Yactes 1.M.: MI'1Y, 2007; Yacts
2.M.:. MI'MY, 2007. Yacte 3. M.:. MINY, 2011. 400 »9k3.
https://e.lanbook.com/

4. Kypc nekinuii mo JUHEHHON airedpe M aHAIMTUYECKONW T'€OMETpHUH: yueOHOe
noco6ue. // Kynpssues b.1O., Marsm B.U., ITokazeeB B.B., Uepkecosa I'.B..
M.: MI'TY «MAMM», 2009.
http://lib.mami.ru/lib/content/elektronnyy-katalog. nekTpoHHBIN pecypc.

5. Maremartudeckuii ananus. Teopus npenennoB u auddepeHImaaIbHOe HCUHCTIe-
HUE: OCHOBHBIE IOJIOKEHUSI TEOPHH, METOAMYECKHE YKa3aHUs W BapUaHTbI
pacuetHo-Tpaduueckux padot / boxynoB M.A., boponuna C.U., KopoTkoBa
H.H., Txkauenko O.1. M.: MITY «MAMMN», 20009.
http://lib.mami.ru/lib/content/elektronnyy-katalog. nekTpoHHbIi pecypc.

6. Koran E.A. OGrikHOBEeHHbIE MU PepeHInanbHbIe YpaBHEHUS U OTIEPAIIIOHHOE
ucuucieHue. YdeOHoe mocodue no aucuuiuinie «MartemaTukay JUisl CTYJIeH-
TOB Bcex crienuaiabHocTer. M. 2006. 693 5k3.

7. Koran E.A. DiieMeHTBI TEOpUU BEPOSITHOCTEN U MAaTEMAaTUYECKOW CTATUCTUKHU.
YuebHoe nocobue mo aucruruimHe «MaTteMatuka» ajis CTyJEHTOB, 00ydaro-
IIUXCS 10 CHEIUATBHOCTU «ABTOMOOMIIE- U TpakTopocTpoeHue. M. 2007. 423
IK3.

B) IPOrpaMMHOe o0ecrneYeHne 1 MHTePHeT-Pecypcehl:

[IporpamMmmHOe oOecrieueHre He TPEAYCMOTPEHO.

HNHTepHeT-pecypchl BKIIOYAIOT yYeOHO-METOIWYECKHUE MaTepHalbl B DJIEK-
TPOHHOM BHJIe, TIPEJCTaBICHHBIE Ha caiiTe mospolytech.ru B pasnene: «LleHTp ma-
TeMaTU4YecKoro oopazoBanus» (http.//mospolytech.ru/index.php?id=4486);

BapuaHTbhl KOHTPOJBHBIX 3aJaHUN MO AUCHMIUIMHE MPEACTABICHBI HA CalTax:
http.//i-exam.ru, http.// fepo.ru.
[Tone3nsie yueOHO-MeTOMMYECKHE W MH(POPMAIMOHHBIE MaTepUabl MPEACTaB-
JICHbl Ha cauTax:
http.//exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs. htm.
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[Tepeuennr pecypcoB WH(POpPMAITMOHHO-TEIEKOMMYHUKAIMOHHON cetn «UH-
TEPHET» JUIsl OCBOCHUS TUCITATIITUHBI:
www.matematikalegko.ru>studentu, www.i-exam.ru.

HuTepHeT-pecypchl BKIIOYAIOT y4eOHO-METOUIECKIE MaTepUabl, MPEACTaB-
JEHHbIE Ha cailTe 3JIeKTpOHHO-OMOnnoTeyHo cucremsl W3garensctBa Jlanb
(https://e.lanbook.com/).
http://function-x.ru/tests_higher_math.html TecTsIl o BeICIICH MaTeMaTHKE.
http://pmims.000webhostapp.com/xbookM0018/index.html Bumgeokypc u TecThl 1o

TEOPUU BEPOSTHOCTEH M MATEMaTUICCKOM CTATUCTHKE.

8. MarepuajbHO-TeXHUYECKOE o0ecnevyeHne U CIUTIIHHbI

MatepuanbHO — TeXHMYECKas 0a3a YHHBEpPCUTETa 00ECIeYMBACT MPOBEICHUE BCEX
BUJIOB 3aHATUH, MPETYCMOTPEHHBIX y4€OHBIM TJIAHOM M COOTBETCTBYET JCHCTBYIO-
MM CAaHUTAPHBIM U MIPOTUBOMOKAPHBIM MPAaBUIAM H HOPMaM.

Jlist mpoBeieHUs1 y4eOHBIX 3aHATHI UCTIOIb3YIOTCS:

- JICKITMOHHBIE ayAUTOPHH U ayJTUTOPUU JJISl TMPOBEACHUS MPAKTUYECCKUX 3aHATUHU, B
TOM YHCJI€, OCHAIICHHbIE MYJIbTUMEANIHBIM 000pY0BaHUEM ISl TIPOBEACHUS ayIH-
TOPHBIX 3aHATUN (ITPOEKTOP, HOYTOYK, MUKPO(OH H T.1.);

- 7151 paboThI CO CIIEUATU3UPOBAHHBIM MIPOTPAMMHBIM 00€CTIeUeHHEM BO BpEMs HH-
TEPAKTUBHBIX MPAKTUUYECKUX 3aHATUNA MMEIOTCS KOMITBIOTEPHBIE KJIacChl YHUBEPCH-
TeTa.

9. MeToanuyecKkue peKOMEHAAIMHU AJI CAMOCTOATEIbHOM pa0doThl CTYACHTOB

Pa3nes: 3jieMeHTHI JTMHEITHOM aaredpsbl

Martpuubl u onpegeanrtenu. [Ipexie Bcero, CTyA€HT IOJKEH MOHATh, YTO
MaTpHIla — 3TO TabiuIla Ynucen (MpUYeM 3Ta TadIuIa MOKET UMETh OJIMHAKOBOE YHC-
JIO CTPOK M CTOJOLIOB, @ MOXKET OBITh U MPSAMOYTOIBHOM), @ ONPEAEIUTENb- 3TO YHUC-
710, 3aIIUChIBAEMOE B BUJE KBAJAPAaTHOM TAaOJIUIIbI, TO €CTh ONPEACIUTENN CYLECTBY-
IOT TOJIBKO Y KBaJIPaTHBIX MATpPHIL.

Crnenyer oOpaTuTh 0c000€ BHUMAaHHME Ha ONEPALMI0 YMHOXKEHUS IPSIMOYTOJIb-
HBIX MaTpULl U MOHATh, KAKUM II0JIYYaeTCs MOPSIOK MaTpULbl — pou3BeaeHus. Oco-
OEHHOCTb MaTpHI] TAK)KE€ COCTOUT B TOM, UTO MPOU3BEACHUE MATpPHUIl HE TIEPECTaHO-
BOYHO, TO €CTh AB# BA. CienyeT 00s13aTeIbHO YOEAUTHCA B 3TOM, PELIMB COOTBET-
CTBYIOLIUE 3aa4H.

BaxxHbIM siBiIeTCS OHATHE O0OpaTHOM MaTpuubl. Hano 3HaTh yciaoBue cyiie-
CTBOBaHHUs OOpAaTHOM MATpPULbI U AIrOPUTM €€ noctpoeHus. Ilocne ee BbIYMCIEHUS
LeJ1ecCO00pa3Ho JielaTh MPOBEPKY IMPABUIBHOCTH PELICHUS, BBIIOJHUB OIEPALUIO
YMHOXXEHUSI A~'A=E (IOJDKHA IOJTYYUThCS €AMHUYHAS MATPUIIA).

[Ipu u3ydyeHun onpenenuTeneil HaJlo YeTKO YCBOUTh MOHATHS MUHOpPA, anreo-
panvecKoro JOMNOJIHEHHs, 3HAaTb MHOTOYHMCIICHHbIE CBOWCTBa omnpeaenurens. [ns
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OCBOCHHUS TEXHUKH BBIYMCIICHUS OIpeJeauTeNed 1eliecooopa3Ho, BbIOpaB MHpou3-
BOJIBHBIN OMPEACIUTENb BBIIIE TPETHETO MOPSIAKA, PACKPBITh €r0 Pa3IMYHBIMU CIIO-
co0aMHu, MPUMEHSIS pa3I0KEHUE U MO CTPOKaM U 1o cronduam. OOpaTuTe BHUMaHUE,
KaKue CTPOKH (CTOJIOLBI) MPEANOUYTUTEIbHEE BHIOUPATD JI PACKPBITHUS ONpeeuTe-
751, 9TOOBI YIPOCTUTH €ro BeruucieHue. OcooeHHO 3(DPEKTUBHO BBIYUCIECHUE OIpe-
JENUTENIed ¢ TTOMOIIBIO 3JIEMEHTAPHBIX MpeoOpa3oBaHU, MPUBOASIIUX €ro K Tpe-
YTOJIbHOMY BHJTY.

[Ipy wm3yueHunm penieHUd CHUCTEM JIMHEWHBIX anreOpanyecKux ypaBHEHHUI
(CJIAY) oOpaTtute BHHMaHME, MpEXAEC BCEro, Ha MOHATHE PELICHUS CHUCTEMbl U
YCJIOBUS CYIIECTBOBAHUS PEIICHUI B 3aBUCUMOCTH OT COOTHOIIEHUSI MEXKY PaHTOM
MaTpUlbl, PAHIOM PACHIMPEHHON MaTPHUIbl CHUCTEMbI M YUCIOM HEU3BECTHBIX M
ypaBHeHu#. OOpaTuTe BHUMaHKHE HA yCIoBHUsS puMeHeHus ¢opmyn Kpamepa u me-
ToAa oOpaTHOM MaTpuilbl. BHUMAaTENbHO pa3doepuTe MPUMEPHI PEIICHUS] TPOU3BOJIb-
HBIX CHUCTEM JIMHEWHBIX anreOpanueckux ypaBHeHUN metoaom ["aycca (BBenenue Oa-
3UCHBIX U CBOOOIHBIX MEPEMEHHBIX).

Paszpnes: DjieMeHTHI BEKTOPHOI aiaredpsbl

[Ipu u3yueHun qaHHOM TEMbI OOpaTUTE BHUMAHHUE HA JTUHEWHbIC ONepaIluy HaJ BEK-
TOpaMu, Ha MOHATUSA JIMHEWHON HE3aBUCUMOCTH Y JIMHEWHOW 3aBUCUMOCTHU BEKTOPOB,
Ha (QyHIaMEHTaIbHOE MOHATHE 0a3rca BEKTOPHOI'O MPOCTPaHCTBA (U OPTOHOPMHUPO-
BaHHOTO 0a3rca), Ha pa3yIoKEHHEe BEKTOpa o 0as3ucy.

3HaTh ONpEeNeNICHUuEe, T€OMETPUUYECKUE CBOMCTBA CKAJISPHOTO, BEKTOPHOIO M
CMEIIIAHHOTO TIPOU3BEICHUS BEKTOPOB, (POPMYJIBI JJISI KX BBIYUCICHHUS B BEKTOPHOU U
B KoopauHaTHOW (hopme. OOs3aTeNIbHO 3HATh U YMETh NMPOBEPSATH YCIOBHS OPTOTO-
HAJIBHOCTH, KOJUIMHEAPHOCTU U KOMILUIAHAPHOCTU BEKTOPOB.

Pasnes: 3j1ieMeHThl MATEMATHYE€CKOI0 aHAJIN3A

[Tpu mzyuenun nuddepeHITNaTbHOTO0 UCYUCICHUS (YHKIIMH OJHOW TEepEeMEH-
HOU 00paTuTe BHUMaHWE HA TIOHATHE Mpejena GyHKIUA B TOYKE U METOIBI €TO BbI-
yucienus. [Ipeaen — oqHO W3 OCHOBHBIX MOHATHUH MaTeMaTH4YECKOro aHaimza. llpu
BBIYUCJICHUHU TIpEJIeioB (GYHKIIMU HAJ0, MPEXkKJE BCETO, BRISICHUTh XapaKTep Heolpe-

0 o " o
JECICHHOCTU (6,—,0~oo,oo—oo,1 j Yr10o0bI OBJIAZIETh TEXHUKOMN peuIcHus 3a4a4 Ha
o0

BBIUMCJICHHE TIPEENIOB, HAJ0 3HATh [[BAa 3aMEYaTEIbHBIX Mpejaesa, TaOInIly SKBHBA-
JICHTHBIX O€CKOHEYHO MajbIX, MpaBwio Jlomurans, pa3indHble MPUEMBI PACKPBITHS
HEOIpeIeTICHHOCTEN B 3aBUCUMOCTH OT BHJIa (DYHKIIMM U PEIIUTH AOCTATOYHO OOJIb-
10€ KOJIMYECTBO 3a]1a4.

[Ipy u3yyeHuu TeM, MOCBAILIEHHBIX MPOU3BOJHON M AuddepeHunany ¢QyHk-
IIUU, HAJIO0 OCMBICTUTh UX TEOMETPUUYECKHA CMBICH, IIOHUMATh Pa3Iudre MEXITy HH-
mu (auddepeniman - 3To raBHas JUHEHHAs 4acTh npupaiieHus GyHkuun). TBepao
3HaTh (Kak TaOJauIly YMHOXXEeHHS) Gopmyiibl nuddepeHInpoBaHusl OCHOBHBIX 3Jie-
MEHTapHBIX QyHKIMK U nipaBuia auddepeHimpoBanus (Bce, KOHEUHO, HO OCOOCHHO
npaBuiio AU GepeHITuPOBaHUS CI0KHON QYHKITUN).
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OOpaTtute BHUMaHUE TakKe Ha ocoOeHHOCTH nuddepeHupoBanus QyHKIHM,
3aJJaHHBIX B HEIBHOU (hopMe, MapaMeTpUUYECKH, Ha MPHEM JIOTapUPMHUUECKOro AU}-
(depeHIMpOoBaHHUS.

CrnenyeT 4eTKO 3HaTh U YMETh MPUMEHSTH aJTOPUTM HCCIIeOBaHMs (PyHKIIMN
U TIOCTPOEHUSI T'paUKOB: OMpeAesieHHe TOYEK pa3phiBa (M MX KIACCHU(PUKALMIO),
acUMNTOT Trpaduka (BEpTUKAJIbHOM, HAKIIOHHON, TOPU30HTAIBHOM), HEOOXOIUMBIE U
JOCTaTOYHBIE YCJIOBUSI MOHOTOHHOCTU (DYHKIMH, CYIIECTBOBAHMS JIOKAJIBHOIO JKC-
TpeMyMa, IPOMEKYTKOB BBIITYKJIOCTH M BOTHYTOCTH (DYHKLIMU U TOYEK Ieperuoa.

Pa3nen: koMILIeKCHBIE YHCIA

B »Tom paznene, npexie Bcero, Haa0 MOHATh, YTO KOMIUIEKCHOE YHCIIO SIBU-
JIOCh PACIIMPEHUEM MOHATHSA JEUCTBUTEIBHBIX YHCEI, 3HATh OINPENEICHUE U TPpU
dbopMBI 3amUCH KOMIUJIEKCHOTO  YHCIA, T€OMETPUUYECKYI0 HHTEPIIPETAIIUI0 KOM-
IJIEKCHOTO YKCJIa YU B3aMMHO-OJHO3HAYHOE COOTBETCTBHE MEXIY MHOXECTBOM KOM-
IJIEKCHBIX YKCET M MHOXECTBOM TOYEK KOMIUJIEKCHOW MIocKOCTH KoMIeKkcHbIe
Yyuciaa MOXHO M300pa)kaTh C MOMOIIBI0O BEKTOPOB Ha KOMIUIEKCHOW muiockocTu Ilo-
ATOMY OMEpAIUU CI0KEHUS U BEIYUTAHUS KOMILJIEKCHBIX YUCE]I MOTYT OBITh CBEJICHBI
K OIepalusiM CIOKEHHS U BBIYUTAHUS COOTBETCTBYIOIIUX BEKTOPOB

Hano 3HaTh 1 yMeTh BBHITIOJIHATH ONEpPAlMU YMHOKEHUS, TCJICHHS, BO3BEICHUS
B TIOJIO)KUTENIbHYIO CTEMEHb KOMIUIEKCHBIX YMCEJ, 3alMCAHHBIX B TPUTOHOMETpHUYE-
cKo# (hopme, U3BJICUCHHS KOPHSI N-OM CTETIEHH U3 KOMIUIEKCHOTO YKCTIa.

OOpatuth BHUMaHWE Ha TO, YTO MHOXECTBO KOMILIEKCHBIX YHCEI SBJISICTCS
3aMKHYTBIM, TO €CTh JIF00ast aireOpanyeckasi ornepanus HaJl KOMIDICKCHBIMU YUCIIaMH
HE BBIBOJIMT 3a MPeJebl 00J1aCTH KOMITJIEKCHBIX YHCETI.

Paznen: nu¢pepenuuanbHoe ucUMCIeHHE (PYHKIUA HECKOJIBKHUX MePeMEHHBIX

[Ipy mM3yueHWW MaHHOTO pasjienia OoOpaTWTe BHUMAHWE HA TO, 4TO (DyHKITHS
JIBYX TIEPEMEHHBIX UMEET HATJISAIHBIN T€OMETPUUECKUI CMBICT — 3TO TIOBEPXHOCTH B
TPEXMEPHOM IIPOCTPAHCTBE

Hamo ocMBICTHTE MOHSATHS YaCTHBIX MPOW3BOMHBIX M MOJHOTO muddepeHmna-
Ja ¥ 0COOCHHOCTh MX BBIYHCIICHHSI, OBJIAJCTh TEXHUKOW BBIYMCIICHUS TTPOU3BOIHBIX
OT CIIO)KHOHM (DYHKIIMM HECKOJBKUX MepeMeHHbIX. Cemyer oOpaTuTh BHUMaHUE Ha
TO, 94TO s GyHKIMH z = z(X, ) CMEIIaHHBIC YaCTHBIC TIPOU3BOIHBIE BTOPOTO TIO-
oz B oz
Ox0y  Oyox
Qg GepeHIIMPOBAHNS HE UMEET 3HAUCHUS.

st GyHKIMM HECKOJIBKHUX TMEPEMEHHBIX CKOPOCTh M3MEHEHHS (DYHKIMU B
IIPOM3BOJILHOM HANPABJICHUHM XapaKTEPU3YETCs MPOU3BOJHON IO HAMpPABICHUIO, A
HAuOOJBIIAasi CKOPOCTh U3MEHEHUS (PYHKIIMU Oy/IeT B HAMpPABICHUH BEKTOPA TPpaju-

eHTa. Cnenyer oOpaTUTh B 3TOM TeME€ BHUMaHUE Ha HEOOXOJUMOE M JOCTATOYHOE
YCJIOBUS CYIIECTBOBAHUSI IKCTpEeMyMa (PyHKIIMU HECKOJIBKUX MEPEMEHHBIX.

psAIKa paBHBI MEXITY COOOi: (teopema IlIBapiia), TO €cTh MOPSAOK
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Pasznen: HHTETPaJbHOC¢ HCYUCJTICHUE

B mHTErpasbHOM MCYHCIIEHUH pelIaeTcs 3ajada, oOpaTHOW TOHM, KOTopas pac-
cMaTpuBayiach B AU PepeHIInaIbHOM UCYUCICHUU HEO0O0XO0IUMO HAWTH JJIsl JaHHOM
GYHKIMH f(x) TaKylo (QYHKIHIO, TPOU3BOAHAsI OT KOTOpOil Obuta Obl paBHA 3aJaH-
HoM. IHTerpupoBanue QyHKIMI — JOCTATOYHO CIOKHBIN pa3/ies] MaTeMaTUKH, OBJIa-
JETh KOTOPBIM MOHO TOJIBKO, €CITU CTYJIEHT «BO3bMET» JOCTATOYHO OOJIBIIOE KO-
JMYECTBO UHTETPAJIOB PA3HOTO THUTIA.

Hano tBepo 3HaTh TabNMWIly MHTETPATIOB OT OCHOBHBIX 3JIEMEHTAPHBIX
(YHKIMI, OCHOBHBIE METOJbl MHTETPUPOBAHUS (3aME€Ha MEPEMEHHOM, MOJBele-
HUE TOJA 3HaK auddepeHnnana, UHTErpuPOBaHNE IO YacTAM, MPUEMbI BBIYHCIIE-
HUS WHTETPAIOB OT PAllMOHANBHBIX JPOOEH, OT pa3HOro THUIA TPUTOHOMETPUIEC-
KUX (QYHKLIHH).

Hano ocMBICTUTE €IUHCTBO MOAXOAa K TOCTPOSHHUIO OIpEAeNeHHBIX, KpaT-
HBIX, KPUBOJWHEHHBIX, TOBEPXHOCTHBIX WHTETPAJIOB — TOCTPOCHUE HEKOTOPOUH WHTE-
TpajbHON CyMMBI M IPEACIBHBINA MEPEXO/I.

3HaTh r€OMETPUUECKUI CMBICIT U OCHOBHYIO ()OpMYJly BBIYUCIICHHS OIpEe-
JICHHBIX UHTETpasioB — hopmyny Hrtotona — JleliOHuna, reomeTpuueckue u Gpusnye-
CKHE TIPWJIOKEHHSI OMpPENENEHHBIX M KPAaTHBIX HHTETPAJIOB, YMETh HAXOJUTh ILIO-
1aJ1b TIOCKON (DUTYpBI, JUTMHY KPUBOM, 00BEM U TIJIOIAL TOBEPXHOCTH TEJ Bpallie-
HUSL.

Pa3neun: uncinoBbie 1 QyHKUMOHAIBbHBIC PAAbI

IIpy n3ydeHun NaHHOM TEMBI, MPEKIE BCErO, HAIO0 OCMBICIUTDL IOHATUE CYyM-
MBI OECKOHEUHOTO psijia KakK Mmpejiena Mocle0BaTeIbHOCTH YACTUYHBIX CYMM.

HeoOxoaumo cHaudana HayuuThCS KIacCU(DULIMPOBATH PSAJIBI IO THUIAM: YHCIIO-
BbIE IOJIOKUTENbHBIEC, 3HAKOIIEPEMEHHBIE, (DYHKIIMOHAJIBHBIE, CTENIEHHbIE, TPUTOHO-
MeTpuyeckue panpl Oypee.  M3yduTh TEOPETUUECKUE CBEACHHUS: TEOPEMBI CpaBHE-
HUS, HEOOXOANMBIE U JIOCTATOYHbIE MPU3HAKU CXOJUMOCTH. 3HATh U YMETh IpHUMeE-
HATH JIOCTATOYHBIE MPU3HAKU CXOJMMOCTH TOJIOKUTEIBHBIX PANOB: mpusHaku [la-
nambepa, Komm, uarerpanbubiii mpusHak Kormu.

Jlis 3HaKouepeayIoImMXCca Ps0B 00paTUTh BHUMAHWE Ha MOHSATUSA aOCOJIOT-
HOM M YCIIOBHOM CXOJIMMOCTH. 3HATh NMpu3HaK JleiOHua u 006001IeHHbIE TPU3HAKA
HNamnambepa u Kormm.

Jlis cTeneHHBIX PSAIOB 3HATH TeopeMmy AOens, onpeaeNeHue UHTepBaia U pa-
Uyca CXOJMMOCTH, OOpAaTUTh BHUMAaHUE HA TO, YTO TPeOyeTCs MCCleI0BaHNE NOBE-
JeHUsI psifia B TPAaHUYHBIX TOYKAaxX MHTEpBaia cxoaumocTdu. O0s13aTeNbHO 3HATH pa3-
JIO’KE€HUS OCHOBHBIX 3JIeMEHTapHbIX (yHKUMA B psiabl Teinopa u Makiopena u
yCJIOBHUE Pa3I0XUMOCTH (GYyHKIUU B psaa Tewmopa.

Pa3nes: 00bIkHOBeHHBbIE TU(PepeHIIHATbHbIC YPABHEHUSA

N3yuenue nudpepeHunanbHbIX ypaBHEHUI UMEET BaKHEIlIee 3HAaUeHHE B Ma-
TEMAaTUYE€CKON MOJAroTOBKE MHkeHepa. OObsicHAETCS 3TO TeM, uTo AuddepeHIuaib-
HbI€ YpaBHEHUS MPEJCTABISAIOT COOOM MaTeMaTUYECKUE MOJIETU CaMbIX pa3HO00Opas3-
HBIX MPOLECCOB U SABJIECHUM, TaK KaK MX PEUICHUS IMO3BOJISIIOT OMUCATH 3BOJIIOLHUIO

20



M3y4aeMoOro Mpolecca, XapakTep NPOUCXOMSIIUX C MATEPUAIBHOM CHCTEMOW H3MeE-
HEHUH B 3aBUCUMOCTH OT IEPBOHAYAIILHOTO COCTOSIHUSI CHCTEMBI.

OTnuuurenbHOe CBOMCTBO AU((depeHInaTIbHbIX YPABHEHUM COCTOUT B TOM, YTO IPH
UX UHTETPUPOBAHUU OOBIYHO MOJy4aeTCs] OECUMCIEHHOE MHOXKECTBO peleHui. Jlis
YpaBHEHUS MEPBOT0O MOPSAKA 3TO MHOKECTBO ONMCHIBAETCS OJHOW MPOU3BOIBHOM
NOCTOSSHHOW. UTOOBI BBIACNUTh U3 OECKOHEUHOTO MHOXKECTBA PEIICHUN TO, KOTOPOE
OMKCHIBAET UMEHHO JAHHBIN Mpoilecc, HeOOXOAUMO 3a1aTh JIOMOJHUTEIBHYIO HH-
dbopmaimio, HarpuMep, 3HAaTh HAYaJIbHOE COCTOSHUE Tpollecca. Takoe JOIOHH-
TEJIbHOE yCJIOBUE HA3bIBAETCS HAYaJbHBIM YCIOBUEM.

3anaya MHTErpUpOBaHUS AUPPEPEHINATHLHOIO YPaBHEHHsI MEPBOTO MOPAIKA
COBMECTHO C HAyaJbHBIM YCJIOBHMEM HA3bIBACTCS HAYAJIbHOW 3aJ1a4€il WM 3aJadeiu
Komm.

Jns nuddepeHimanbHbIX YpaBHEHUN TEPBOTO MOPSAKA CIEAyET pa3iaudaTh
oO11iee, yacTHOE U 0c000€ pelIeHus, a TaKKe OOLINNA, YACTHBINA U 0COOBIN MHTETPaIbI.

IIpu nHTErpUpPOBAHMH YPABHEHUM MIEPBOIO MOPAAKA HANO0 IPEXKIAE BCEro OIpe-
NEIUTh TUIl YPABHEHUS, a 3aTEM YK€ MPUMEHUTh TOT WJIM MHOM METOJ PEIICHUS.
Hano o6s13aTenbHO OCBOUTH MPONEAYPY MPUBEICHUST YPABHEHHS IEPBOT0 MOPsIKA K
YPaBHEHHUIO C pa3JCIICHHbIMU IEPEMEHHBIMHM, TaK KaK MMEHHO TaKWE YpPaBHEHUS
MO>KHO HEMOCPEJICTBEHHO UHTEIPUPOBATh.

st nudpdepeHnmanbHbpIX YPaBHEHUN N — TO TIOpsAJIKa 00sA3aTeNIbHO 3HATH TO-
cTaHoOBKH 3a1auyu Ko, kpaeBoii 3ajaun, 3aJaul Ha COOCTBEHHbIC 3HAYCHHUSL.

B Teme, nocBsinieHHONW JTMHEWHBIM TU(PPEpeHIINANIbHBIM YPABHEHUSAM N — TO
nopsJiKa, HaJl0 3HATh TEOPEMBI O CTPYKTYpE OOIIEro peuieHus: OJHOPOAHBIX U HEOA-
HOPOJHBIX YPAaBHEHUH, TaK KaK OHHM YKa3bIBAIOT IyTh OCTPOEHUS OOILIETO PEIICHHUS.
OOpatuth BHUMAaHKHE Ha TO, YTO PELIEHUE JIMHEUHBIX OJHOPOJIHBIX AU(PepeHInab-
HBIX YPaBHEHUU N — ro Mopsijika ¢ MOCTOSSHHBIMU KO3 puimeHTaMu He TpeOyeT UH-
TErpUPOBAHUS, a CBOJUTCS K YUCTO ajreOpanveckoil mpoliaemMe HaxoXIeHUs KOpHEH
COOTBETCTBYIOIIETO XapaKTEPUCTUUYECKOTO0 ypaBHEHMs. Halo 3HaTh BUJ YaCTHBIX
pEIIeHUI TUHEWHBIX OJHOPOJHBIX AU epeHIInaIbHbIX YPABHEHHH N — ro MOpsiaKa
C TIOCTOSIHHBIMU KO3 (UIIMEHTaMH B 3aBUCUMOCTH OT BUa KOPHEH XapaKkTepucTuie-
CKOI'O ypaBHEHHUS.

Hamo 4eTko ysICHUTh aJITOPUTM IMOCTPOEHUS YACTHBIX PEIICHUN JTMHEHHBIX He-
OJTHOPOJHBIX TU(PEepeHIHATBHBIX YPAaBHEHU METOJ0M mNoadopa (METOAOM He-
omnpenesieHHbIX K03 PUIMeHToB), oOpaTuB BHUMAHKHE HA TO, YTO B ATOM CIIy4yae BU]]
YaCTHBIX PELICHU HEOJHOPOJHOIO YPAaBHEHUS COOTBETCTBYET IO CTPYKTYpE 3aJaH-
HOM IIPaBOM YaCTH.

Pa3nen: Teopusi BeposiTHOCTEH

I[J'Iﬂ YCIICITHOI'O OBJIAACHHA MAaTCpHUAJIOM JaHHOI'O pas3aciia HGO6XOI[I/IMO,
IMPEKAC BCCTO, UCTKO YCBOUTH OCHOBHBIC IIOHATHUSA TCOPUU BCpOHTHOCTeﬁ, O4YCHb IIHN-
POKO HCIIOJIL3YCMBIC B PA3JIMYHBIX HPUIIOKCHUAX: ITOHATHUC CJIy‘-I&fIHOFO COOBITHST U
€r0 BEPOATHOCTHU, CYMMBbI U ITPOU3BCACHUA CO6BITI/II71, IIOHATHUA CHy‘I&ﬁHOﬁ BCINYHHBI
M 3aKOHa €€ pacClpeaAcIICHUs, MATCMATHYCCKOI'O OXWAAHUA U JUCIICPCUU cnyqap“lHoﬁ
BCJINYHHBI.
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Hano nmoHsATh, 4TO BEPOSATHOCTh — 3TO YUCJIOBAasi MEpa CTEIEHU BO3MOKHOCTH
NOSIBJIEHUS CIIy4YalHOTO COOBITHS. 3HATh KJIACCUYECKOE, CTATUCTUYECKOE U F€OMET-
pUYECKOE OMPEACIICHUSI BEPOSITHOCTH, CBSI3b U pazinuure Mexy Humu. HecmoTps Ha
BHEIIIHIOIO TTPOCTOTY KJIACCUYECKON (POPMYJIbI ONPEICIICHHS] BEPOSITHOCTU CITy4alHO-
ro cooeitus A: P(A)=m/n, HENOCPEACTBEHHBIN MOJICYET YHCIIA N BCEBO3MOXKHBIX

UCXOJIOB HCTIBITAHUS M M - YKciia OJaronpusiTHBIX MCXOJO0B TpeOyeT MpUMEHEHUS
dbopmyn komOuHaTopuku. [Ipu 3TOM B KaXK/10M KOHKPETHOM 3a/iaue Ha/I0 MpOoaHaIH-
3UPOBAaTh, KAKOW THUIl COEAUHEHUN BO3ZHUKAET, KOTAa U3 HEKOTOPOI0 MHOYKECTBA JJie-
MEHTOB M3BJIEKAETCSA JPYroe MOJAMHOXKECTBO (3TO MOTYT OBITh pa3MelleHUs, nepe-
CTAaHOBKHM WJIU coueTanus). [[pu BEIYUCICHUN BEPOSITHOCTEH CIOKHBIX COOBITUN HAO
yMETh MPEJICTABUTh UX B BUJE CYMMBbl WJIM MPOU3BEJACHUS (WU CYMMBI MPOU3BEIC-
HUM) MPOCTHIX COOBITHN W MPUMEHUTHh COOTBETCTBYIOIINE OCHOBHBIE TEOPEMBI TEO-
pUH BEPOSATHOCTEMN.

Hano derko pasnuyaTh TUIIBI CIIyYaWHBIX BEJIWYMH — JUCKPETHBIE U HEIpe-
PBIBHBIE U 3HaTh OCHOBHBIE 3aKOHBI UX pacrpejaeneHus (OnHomuanbHbii, [lyaccona,
TUIIEPreOMETPUUECKH, 0COOCHHO, HOPMAJIbHBIN 3aKOH paclpeeeHus).

JIns onmcaHusl 3aKOHOB PAaCIpPENCIICHUs HENPEPBIBHBIX CIYyYalHBIX BEJIMYUH
MIPUMEHSIIOT UHTETPajJbHYI0 (YHKIMIO paclpeieieHuss BEepOATHOCTEH ciydyallHOU
BEJIMYMHBI F(x)U IUIOTHOCTh BEpoATHOCTEN f(x). Hamo ycBouTh ompeneneHus, Be-
POSITHOCTHBIN CMBICIT W CBOMCTBA ATUX (PYHKITUH, CBS3h MEXKIY HUMHU U PACUCTHHIE
(bopMyIIbI Ul KX ONPEIEICHUS.

Hano 3uath onpeaenenue, pacueTHbie (OPMYJIBI U BEPOITHOCTHBIM CMBICI OC-
HOBHBIX YHCJIOBBIX XapaKTEPUCTUK CIIyHYalHON BEJIIMYMHBI — MATEMATUYECKOTO OXKHU-
naHusl (CpeHero 3HAUCHHUs) U JAMCIEePCUU (XapaKTepUCTUKH pa3dpoca BO3MOMKHBIX
3HAYEHHUSI CITyYaliHOW BETMYMHBI OTHOCUTEIILHO CPEIHETO 3HAUCHMS).

Pa3nen: MmaTemaTndyeckasi CTaTHCTHKA

IIpn n3yyeHnun mMaTeMaTUYECKOM CTATHCTUMKU HAJ0 NMOHATh, YTO OHA TECHEM-
MM 00pa30M CBsI3aHA C TEOPUEH BEPOSITHOCTEH, M OOJIBIIMHCTBO €€ BHIBOJIOB 0a3H-
pyeTcsl Ha MPEeJEIbHbIX TEOPEMAX TEOPUHU BEPOSTHOCTEN.

Bce xapakTepucTuku, n3ydyaeMbie B Kypce MaTeMaTUYECKOW CTaTHUCTUKH, SIB-
JSIIOTCSL  CTATUCTUYECKUMU aHAJIOTaMU COOTBETCTBYIOIIUX XapPaKTEPUCTHK, paccMart-
pUBAaEMbIX B TEOPUU BEPOSITHOCTEH, MOTYYCHHBIMU Ha OCHOBE OIPAHUYEHHOTO YHCIIa
OTBITHBIX AaHHBIX. Cle10BaTENbHO, €CJIM, HAIPUMEP, MAaTEMAaTUUYECKOE OKHUJIaHUE U
JUCIIEpCUsl CITyYailHOM BEJNMYMHBI, U3y4aeMble B TEOPUHM BEPOATHOCTEH, SIBISIOTCS
XapaKTepHBIMU HECIy4allHbIMU YHUCJIaMHU, TO UX CTATUCTUYECKUE aHAJOTU — BBIOO-
pOUHas cpeaHsis U BHIOOPOUYHAS (MM UCHPABJICHHAsS) TUCIIEPCHUs SBIISIOTCS CIIy4ai-
HBIMHM BEJIMYMHAMH, 3aBUCSIIMMH OT 00beMa U TUIA BBIOOPKU M PA3TUYHBIMU IS
Pa3HbBIX BHIOOPOK.

Hano o0s3aTenbHO 3HATH U YMETh BBIUUCISATH TOYCYHBIEC OIEHKH HEU3BECTHBIX
apaMeTpoB pachpenesieHUs CIydYalHONW BETUYHHBI - BEIOOPOUHYIO CPEIHIOI0 U BBI-
O0OpOYHYIO (WJIM UCTIPABJIICHHYIO) AUCIEPCHUIO, TaK KakK Jt00asi cTaTUCTUYecKast oopa-
0O0TKa CBOJIUTCSI, MPEK/IE BCETO, K HAXOXKACHUIO UMEHHO 3TUX XapaKTEPUCTHK.
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Crnenyetr oOpaTuTh BHUMAaHHE HA TO, YTO 3TH OICHKHU SIBIISIOTCS MPHUOIMKEH-
HBIMH, OCOOEHHO JIJIi BBIOOPOK Majoro o0bema, W IS CYXXIEHUS O TOYHOCTH H
HAJIe)KHOCTU ITUX OLIEHOK HAJ0 YMETh NMPUMEHSATh MHTECPBAIBHBIE OIIEHKUM W 3HATh
METOJIMKY TTOCTPOCHHUS JOBEPUTEIbHBIX HUHTEPBAJIOB.

OTMeTHM B 3aKJIFOYEHHE, UYTO YCIECIIHOE M3YyUYEHUE TUCIUILIMHBI «MaTeMaTu-
Ka», MpuodpeTeHrne He0OXOIMMbIX KOMIIETCHIINM, YMEHUI U HABBIKOB BIAJCHUS Ma-
TEMaTUYECKUM anmnaparoM TpeOyeT OT CTYJIEHTOB OOJIbIION caMOCTOATENbHOM pabo-
Thl. OOpaTuTe BHUMaHUE, YTO KOJUYECTBO YACOB, OTBOJAMMBIX Ha CAMOCTOSITEIbHYIO
paboTy B COOTBETCTBUM C yUE€OHBIM IJIAHOM, PABHO YMCITY YacOB, OTBOAMMBIX Ha BCE
BU/IbI Ay IUTOPHBIX 3aHSTHI.

10. MeToanveckue peKOMeHIAIMHU ISl PenoaaBaTe/is

[Ipexne Bcero, cneayer oOpaTUTh BHUMaHUE CTYACHTOB Ha TO, YTO MpaKTUYe-
CKU BECh M3y4aeMbIil UMH MaTepHall He TpeOyeT KakoW-In0o crenuanbHON (10moJ-
HUTENbHOM) TOJATOTOBKM M BIIOJIHE MOXET OBITh YCIIEITHO M3y4Y€H, €CIM CTYJEHTHI
OyIyT mocemnarh 3aHsATHSI, CBOEBPEMEHHO BBIMOJHATH JOMAITHUE 3aJJaHUs U TOJIb30-
BaThCs (MpU HEOOXOAMMOCTH) CHUCTEMOM TJIAHOBBIX KOHCYIJIbTAIlMH B TEUCHUE KaX-
7oro cemectpa. Bormenmime B Kypc MaTeMaTHKU pa3/ielibl SIBISIOTCS KIACCHYECKUMU,
B TO K€ BpPEMsI OHM MPAKTHYECKU OPHUEHTUPOBAHBI, TAK KaK UMEIOT IIUPOKOE Paclpo-
CTpaHEeHHE /ISl PElIeHUs] Pa3HOTo poja 3afad BHYTPH CaMOW MaTeMaTUKU U TpH-
KJIaJIHBIX 3a/1a4. MIX ocBOeHME MOMOKET CTyIeHTaM JIOTHYECKU BEPHO, apryMEHTHPO-
BaHO M SICHO CTPOUTH YCTHYIO U NMHChMEHHYIO PeUb, YCIEIIHO NPUMEHATh HAKOIJICH-
HbIE 3HaHUA B MPO(HECCHOHATIBHOM IeATEIbHOCTH.

HeoOxomumo ¢ camoro Hayasa 3aHSATHI peKOMEHI0BAaTh CTYACHTaM OCHOBHYIO
U JIOTIOJIHUTENBHYIO JIUTEPaTypy, a B KOHIIE CeMecTpa JaTh CIHMCOK BOIPOCOB IS
MIOJITOTOBKH K DK3aMEHY.

Ha mepBoM 3aHATHH TO JUCIUIUIMHE 005A3aTeIbHO MPOMH(OPMUPOBATH CTY-
JCHTOB O BHUJEC U (OpME MPOMEKYTOUHOW aTTECTAllMM IO AWUCIUIUIMHE, CpOKax eé
MPOBEICHUS, YCIOBHUIX JAOMYCKa K MPOMEXKYTOYHON aTTeCTalluu, MPUMEHIEMBIX BU-
Jax MPOMEXYTOUYHOTO KOHTPOJISI.

CooOpaxkeHusi 1 PEeKOMEHJAlluH, MPUBEACHHbIE B M. 9 paboueil mporpammbl
U CTYACHTOB, JOJDKHBI OBITH YETKO C(OPMYIHMPOBAHBI U M3JI0KEHBI UMEHHO IIpe-
MOJIaBaTeJIeM Ha JICKIUAX, MPAKTUYECKUX 3aHATHIX U KOHCYIbTAIUSX.

N3noxeHne TeopeTHUecKoro MaTepuala JI0JKHO COMPOBOXKIATHCS MILTIOCTpa-
TUBHBIMH TIPUMEPAMHU, TIIATEIHHO OTOOPAHHBIMH MPEINOJIaBaTEIeM TaK, YTOOBI TEX-
HUYECKHE TPYAHOCTH U BBIKIAJKHU MPH PEIICHUU 3a/1a4ll HE OTBJICKAIN OT IJIaBHOTO:
OCMBICJICHHUS UJIEW U CYTH MPUMEHSIEMBIX MeT010B. CrieflyeT Bcerja yKas3bIBaTh MpH-
Mephl IPAKTUYECKOTO MPUMEHEHHsI PACCMOTPEHHBIX Ha 3aHATUSAX ypaBHEHUU U op-
MyJI.

[TpakTryeckue 3aHATHS AOJDKHBI ObITh OPraHU30BaHbI IIPENoaBaTeNIeM TaKUM
o0pa3oM, 4TOOBI OCTaBaJIOCh BpeMs Ha MEPHOJUYECKOE BBINOJIHEHUE CTYACHTaMU
HEOOJIBIION CAaMOCTOSITENTbHOW PaboThl B ayAUTOPUH I IPOBEPKU YCBOCHUS U3JIO-
KEHHOT'0 MaTepuasa.
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IIpenonaBarenb, BeAyIIMHA NPAKTUYECKUE 3aHATHS, JOJKEH COTJIACOBBIBATH
y4eOHO — TEMAaTUUECKUI TUIaH 3aHSATUM C JIEKTOPOM, HCIOJIb30BaTh €UHYIO0 CUCTEMY
0003HaYEHUH.

[IpenogaBarento cieayeT T0OMBATHCS CUCTEMATUUECKON HEMpPEpPhIBHOW pabo-
Thl CTYJICHTOB B T€UEHHE CEMECTpa, HEOOXOJUMO BBISBIIATh CHUJIBHBIX CTYJEHTOB U
NPUBJIEKATh WX K HAy4YHOM paboTe, K y4acTUIO B Pa3HOTO pojia OJUMIIMAIAX U KOH-
Kypcax.

CryIeHT NOoKEeH OUlyllaTh 3aMHTEPECOBAHHOCTh MPEMNOIaBaTENs B JOCTHXKE-
HUU KOHEYHOrO pe3ysbTaTa: B MPUOOPETEHUH OOYYalOUMMHUCA TMPOYHBIX 3HAHUM,
YMEHUH U BJIaJICHUS] HAKOIJICHHOW MH(pOpMAaIel uisi pemeHust 3a1a4 B mpodeccro-
HaJIbHOU JESATEIIbHOCTHU.
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Ilpunoscenue 1

CtpykTypa U coaepkaHue JUCHMILIMHBI «MaTeMaTHKAa» 10 HANIPABJIEHUIO OATOTOBKH

23.05.01 «Ha3emHBbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBA»

[Tpoduis:

«CnopTuBHBIE TPaHCNIOPTHBIE cpeAcTBa»KBanudukanus (creneHb) BoIycKHIKA: CleHaTuCT 3a04Has

dbopma oOyueHus

Buasbi yueOHoli padoTsl,

= N DopMbI
g z 2 BKnqugI CAMOCTOAITEJIbHYIO Buabi caM()éToslTenbnon padoThI aTTe-
Pasnen g % g padoTy CTYyIeHTOB, TY/I€HTOB cTamHn
5 = U TPYAOEMKOCTb B Yacax
n/n © | ECS CP | KC
J | II/C | JIa6 C P K.P. | K.II. | PTP | Pegepar | K/p | O | 3
IlepBblii cemecTp
BBenenne. Pazgen 1. DiaeMeHTHI JHHEH-
HOW aJredpbl.
Martpuusbl ¥ ompeaeauTenu. Tunsl mart-
pun. Omnepauuu Haj MaTpuLaMUd U HX
1.1 | coiicTBa. Omnpenenurenu, ux coictsa u | 1 1 1 15 +
BBIYHCIICHUS.
Bwioaua 3a0anun PI'P No 1 no auneitnoi
U_6eKMOPHOU_aji2edpe U aHaIumuiecKou
zeomempuu.
OOpaTHasi MaTpulla ¥ QJITOPUTM €€ BbI-
yucinenus. Panr marpunel. Pemenne cu- 15
1.2 | creM JAMHEHHBIX ypaBHEHUH METOAOM 1 2 |
Kpamepa, meromomM 00paTHON MaTpHlibl,
MerozoM ["aycca.
13 Teopema Kponekepa — Kanennfl. Pemienue 1 3 1 15
IIPOU3BOJIbHBIX CHUCTEM JIMHEWHBIX YpaB-




HEeHMI MmeTogoMm ['aycca.

1.4

Pa3znen 2. DiieMeHTHI BEKTOPHOM ajred-
88

JIvHeHbIe onepanuy Hal BEKTOPAMHU, UX
cBOMCTBA. JImHeHAas 3aBUCUMOCTh 1 HE3a-
BHCHMOCTb BEKTOPOB. ba3uc cucremsi
BEKTOpOB. PasnokeHue BeKTOpa 1o 0asu-

cy.

15

1.5

CkansipHOE, BEKTOPHOE W CMEUIaHHOE TIPO-
HU3BCACHUSA BCKTOPOB, UX CBOICTBA.

15

1.6

Jluneiinsle mpoctpancta. basuc. Cob-
CTBEHHbIE 3HAUYEHUS U COOCTBEHHBIC BEK-
TOPBI MAaTPHULIBL

CamocrtositenbHas padora Ne 1

15

1.7

Pazgen 3. KommiekcHbie unciia u

MHOT04JIEHbI

[ToHsiTHE O KOMIUIEKCHBIX YMciax. Anreo-
pandeckasi, TPUTOHOMETpUYecKasi U IOKa-
3areibHas (opMa KOMIUICKCHBIX YHCET.
ApudmeTrnueckre oOmnepanuu HaJa KOM-
IJIEKCHBIMU uncinaMu. OCHOBHAasl TeopeMa
anreOpsl

15

1.8

Pa3nen 5. DjeMeHTBI MATEMATHYECKOI0
aHa/Iu3a

HucnoBas mnocienoBarenbHOCTh. [Ipenen
YUCJIOBOW TIOCIENOBATEIBHOCTH U €0
cpoiictBa. @ynkuus. Ilpegen dyHKIMH.
OcHoBHBIE TEOpEMBI 0 Tpefenax GyHKIUH.
IlepBbIil U BTOpOM 3aMedaTelbHBIE IIpeie-
JIBI.

Beiiaua 3aganuii PI'P Ne 2 no npepenam

15

1.9

CpaBHeHHE OECKOHEYHO MajbIX M O€CcKo-

15

26




HEYHO OOJBIINX BEJIUYUH. JDKBUBAJICHTHBIE
OECKOHEYHO MaJible BEeMUYHUHBI. PackpbiTre
HEOMNpeneNEHHOCTEN Pa3IMUYHOTO THUTIA.

1.10

HemnpepsiBHOCTh (yHKIIMI B TOYKE W Ha
npoMexyTke. Todku paspeiBa (yHKIUH,
X Kiaccudukanus. ACUMOTOTH Tpaduka
(bYHKIMHU, UX KJIACCU(PHUKAIIHSL.

10

15

[TpowsBoanas (ynkuu. ['eomerpudeckuii
U MEXaHMYECKUH CMBICI MPOU3BOIHOM.
Tabmuma NpPOU3BOAHBIX OCHOBHBIX 3JIe-
MeHTapHbIX ¢GyHKkuuid. [IpaBuna mudde-
peHIMpOoBaHMs. BpluucineHne mnpou3BOA-
HBIX OT CIIOKHBIX (PYHKUUH, QYHKUIUH, 3a-
JaHHBIX TApaMeTPU4ecKH, B HESIBHOU
dbopme

Boinaua 3aganuii PI'P Ne 3 no mpowus-
BOJIHBIM.

11

15

1.12

Huddepennman. [IpousBomusie u audde-
peHLMaNbl BBICIIUX MOpsAKOB. [Ipubu-
KEHHBIC BBIUUCIIEHUS C MOMOIIbI0 audde-
PCHITHAIIOB.

CamocrosiTeibHast padora Ne2

12

15

1.13

PackpeiTne HeomnpeneneHHoOCTe pas3ind-
Horo tuna. [IpaBuno Jlonurtans. ®opmyna
Teinopa. Pa3nokeHuss OCHOBHBIX 3JIEMEH-
TapHbIX (QyHKIUH 10 opmyne Maknope-
Ha. [IpuOnmKeHHbIE BBIYHCICHUS C TIOMO-
nipio popmyiel Teitnopa.

13

15

1.14

OcHoBHBIE TeopeMbl U (HepeHIIHATEHOTO
UCUYHUCICHNS. MOHOTOHHOCTh (PYHKIIHH,
sKcTpeMyMbl HeoOxonumble W J1ocTaTod-
HBIE YCIIOBUS MOHOTOHHOCTH, JIOKQJIFHOTO
sKkcTpemyMa. MccinenoBaHue BBITYKIOCTH

14

15
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rpapuka ¢ysknun. Touku meperuba Tpa-
¢duka QyHKLIUH.

1.15

OOmas cxema wuccinenoBaHusi (QYHKIHH U
noctpoeHus: ee rpaduka. CroiicTBa QyHK-
IIUH, HEMTPEPHIBHBIX HA OTPE3KE.
HauOonblee ¥ HauMeHbIIEE 3HAYCHUSA
(GyHKIMM Ha OTpE3KeE.

CamocTosiTesibHasi padora Ne3

15

15

1.16

Paznen 6. DyHKUMH HECKOJbKHX Mepe-
MeHHbIX. [Ipenen u HenpepsiBHOCTh. Oc-
HOBHBIE CBOMCTBA HETIPEPHIBHBIX ()YHKITHA.
Yactueie mpousBoaabie. [lomubiit mudde-
peHuuan.

Beiiaua 3aganuit PI'P Ne 4 no dpynkuu-
M HECKOJIbKHX IepPeMeHHbIX

16

15

1.17

[Tpon3BomHbIE CIIOKHOW (YHKIMH He-
CKOJIBKUX ITEPEMEHHBIX.

YacTtHble Tpou3BOAHBIE U TU(D(DHEpEeHITHAIIBI
BBICIIMX TnOpsAnkoB. IIpomsBognas 1o
HarpasiaeHuro. ['paueHrT.

17

15

1.18

OKCcTpeMyM (YHKIIMH HECKOJBbKUX Iepe-
MCHHBIX. HGOGXOIII/IMBIG U A0CTAaTOYHBIC
YCIIOBUS DKCTPEMYyMa.

CamocrositesibHasi padora Ned Ha cemm-
Hape.

18

17

(Dopma ammecmavuu

19-
21

Bcero yacoB nmo fucoMIJInHe
B IIEPBOM ceMecTpe

272

PI'P

caM.
pao.

Bropoii cemecTp
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2.1

Pazgen 7. UnaTerpajibHoe HCUHMCICHHE
[TepBooOpasnas. HeompeneneHHbI WHTe-
rpai u ero cBoicTBa. Tabiuia HHTEerpasoB
OT OCHOBHBIX JJIEMEHTApPHBIX (YHKIIHIA.
Metoa HeNnocpeacTBEHHOTO MHTETPUPOBA-
HUS.

Boimaua 3agmanmii PI'P Ne 5 mo mHTe-
IPATbHOMY HCUYHCJICHUIO

2.2

WHTerpupoBaHue ¢ MOMOIIBIO 3aMEHBI ITe-
PEMEHHOM, MOJBEJCHUEM IOJ 3HaK Iud-
¢depenmana. MeToa MHTETPUPOBAHUS TIO
YJACTSIM.

23

WuterpupoBanue IpoOHO-paliMOHATBHBIX
GYHKIHA.

24

WuTerpupoBanue HEKOTOPHIX BHUIOB Hppa-
[MOHANBHBIX W  TPUTOHOMETPUUYECKUX
dhyHKIHI.

2.5

OnpenenéHHblil MHTErpa. 3aJauu, NPUBO-
JAIIMEe K TOHATHIO ONPEICIIEHHOIO WHTE-
rpana. CBoiicTBa OIpeieIEHHOIO NHTErpa-
na. CymiecTBoBaHHWE NIEpPBOOOpa3HOW He-
npepbiBHON pyHKIMN. Popmyrna HeroToHa-
JletiOHuLA.

2.6

[IpunoskeHus oNpeneNeHHoro uHTerpaiza B
TCOMETPUM W MEXaHHUKE (BBIYHCIICHUE
TUIOIIAZeH TUIOCKUX (UTYp, UIMHBI KpH-
BOI, 00HEMOB.

2.7

Breraucnenne OMpCACIICHHBIX HWHTCTPAJIOB
OT (YHKIMH, 3aJaHHBIX B HOJISIPHBIX KOOP-
JIMHATaX, B IApaMeTpHUYECKOr opme

2.8

HecoOcTBeHHBIE HMHTErpajibl NEPBOTO U
BTOPOTO pOAa, UX CBOMCTBA.
CamocrosiTesibHass pabora Ne 5
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2.9

3agaun, TPHUBOMASIINE K TIOHSITHSIM Kpat-
HBIX MHTErpaioB. /[BOHBIE UHTErpaybl U
HX CBOWCTBA. BeIuncieHue B 1€KapTOBBIX U
MOJISIPHBIX KOOpAMHATAX.

2.10

I'eomerpuueckue u pusnueckue NpuIokKe-
HUs IBOMHBIX HHTErPAJIOB

10

2.11

KpuBonmHeliHbIe HWHTErpangsl IMEpBOrO U
BTOPOI0 pPOJa, HX CBOWCTBA U BBIYHUCIIE-
HUA. YCIOBHE HE3aBUCHMOCTH KPHUBOJIM-
HEWHOI'0 UHTErpaja OT IIyTU MHTErPUpOBa-
Hus. Popmyna ['puHa

11

2.12

Pazgen 8. «YucioBbie 1 PyHKUMOHAIb-
Hble psaabDy Yucnosbie paabl. CXOIUMOCTh
u cymMma psga. HeoOxomumoe ycrmoBue
cxonquMocTu. [ewictBus ¢ psgamu. CBou-
CTBA YHUCJOBBIX PSAOB. 3HAKOMOJIOKUTEIb-
HbIE psanabl. 'apmonndeckuii psaa. [Ipusnaku
CpaBHEHHUS.

Botoaua 3a0anuiit PI'P Ne 6 no psaoam

12

2.13

I/ICCHCI[OBEIHI/IG CXOAUMOCTHU ITOJIOXKHTECIIb-
HBIX psifoB: npusHaku Jlamambepa, Komm,
UHTErpanbHbii npusHak Komm.

13

2.14

3Hakouepenyromuecs  panbl.  [IpusHak
JleiiOHuia. AOCOMIOTHAS M YCIIOBHAsI CXO-
JUMOCTh 3HAKOIEPEMEHHBIX psgoB. O000-
nieHHble npu3Haku Jlanambepa u Komm.

14

2.15

OyHKIMOHANBHBIE psiibl. O01acTh CXOIHU-
MOCTU. Maxopupyemble U PaBHOMEPHO
cxonsmmecs psaabpl, Ux cBoicTBa. [locTa-
TOYHBIN NPU3HAK PABHOMEPHOU CXOAUMO-
cTd (GYHKIMOHAJIBHBIX PAAOB (MPU3HAK
Beitepuitpacca). CreneHHble psiabl U HX
cBorictBa. Teopema AGens. VHtepBanm u

15
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paanyc CXOJAUMOCTH.

2.16

Paznoxenue (yHKIMIA B CTETIEHHBIE PSJIBL.
®opmyna Teinopa ajist MHOTOwWwIeHa. Psibl
Tennopa u MaxiopeHa. YcioBue pasio-
KUMOCTH (GyHKIMH B psan Teinopa. Pasz-
JI0’KEHUEOCHOBHBIX JJIEMEHTAPHBIX (YHK-
umii B psg Teitnopa.

CamocTosiTesqbHasi padboTa Ne6

16

2.17

[IpumeHeHue cTeNeHHBIX PSAAOB B MPUOIH-
KCHHBIX BBIYMCIICHUSX.

17

O0630pHas TeKIUs

18

2.18

O0630pHOE MPAKTHUECKOE 3aHATHE

18

3.1

Pazgen 9. O0bikHOBeHHBbIE TUddepeH-
IHMaJIbHbIe YPABHEHUA

BBenenne. 3amaum, npuBogsmme K aug-
(hepeHInaIbHBIM YPaBHEHUSM IIEPBOTO TO-
psnka. OCHOBHBIE MOHATHSL OOBIKHOBEHHBIX
nudpepeHIaNbHBIX ypaBHEHUH T€PBOTO
nopsaaka. IlocranoBka 3agaun Komm. Teo-
pemMa CyIIecCTBOBaHUS M €JUHCTBEHHOCTH
pemenus. OOmiee M 4YacTHOE pELICHMS,
o0t 1 yacTHel uHTErpasnsl. ['eomerpu-
YEeCKHI CMBICI OOIIEro MHTErpaia ypaBHe-
HUS IEPBOTO MOPAIKA

Boinaua 3aganuss PI'P Ne 7 no o0bikHO-
BEHHBIM U (epeHIHATbLHbIM YpPaBHe-
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HHUAM.

3.2

WHTerpupoBanue Qg depeHIaIbHbIX
YpaBHEHHUI MEepBOro MOpPsIKa Pa3IMYHOIO
Tuna (ypaBHEHUS C pa3[elieHHBIMH U pa3-
JESAIONIMMHUCS MEePEMEHHBIMH, OIHOPOJ-
Hble, JMHEHHBIE  nuddepeHuanbHbIe
YPaBHEHMs IEPBOrO IMOPsAIKA, YpaBHEHUE
bepHymn..

33

Judbdepennmanbaple  ypaBHEHUST BBICIINX
nopsankoB. 3amada Komm mns nuddepen-
[IUATLHOTO YPaBHEHHUS BTOPOTO TOPSIIKA.
KpaeBas 3amava. [luddepennmanbueie
ypaBHEHHS, JIOIyCKAIOIIee TTOHMKEHUE T10-
psijiKa.

3.4

Jlunelinpie ogHOpOHBIE TUDQEpeHITATD-
HbIE YpaBHEHUS n — ro nopsiaka. [loHsTue
(dhyHIaMEHTATBbHOM CUCTEMBI PEIICHHH, e
MIOCTPOCHHE I YPABHEHUN C TIOCTOSIHHBI-
MU KO3 dUIIMEHTaMH. XapaKTEepUCTHYEC-
CKO€ ypaBHEHHE. BujJ 4acTHBIX pelICHUN
JTUHENHOrOo OJHOPOAHOTrO AuQdepeHIn-
QIBHOTO YPaBHEHHS 7 — IO TOpsIKa B 3a-
BUCHMOCTH OT BHJAa KOpHEW XapaKTepu-
CTHUYECKOT'O YPaBHEHUSI.

3.5

Jlunelinbie HeogHOpOAHBIE U depeHIn-
aJbHBIC ypaBHEHHUs n — ro nopsuaka. Teo-
pemMa o CTPYKType OOIIEro pemeHus: Takux
ypaBHeHUU. MeToJ moadopa 4acTHOTO pe-
meHus: (MeToa HeOoIpeAeIeHHBIX Kodhdu-
I_[I/ICHTOB) AJId Pa3siiIMYHbIX CHCHHUAJIbHBIX
BUJIOB IIPAaBOH YacTH.

3.6

MeTOII Bapualu MMpOU3BOJIbHBIX IMOCTOSH-
HBIX ISl YpPaBHEHUH BTOPOTO TOPSIIKA.
Kpaesbie 3amaun. 3amaum Ha COOCTBEHHEBIE
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3HA4YCHUA.

3.7

Cuctembl OOBIKHOBEHHBIX JH(QepeHIn-
aJlbHBIX ypaBHeHUW. HopmanbHble cucte-
MBI JJMHEHHBIX OJHOPOJIHBIX U HEOAHOPOJI-
HbIX nuddepeHmanbHbIX ypaBHeHUH. Pe-
IICHWE HOPMAJBHBIX CHCTEM METOJOM HC-
KIIFOUEHUS] HEU3BECTHBIX.
CamocrositesbHass padora Ne 7 mo nud-
(depeHINAIBLHBIM YPABHEHUSIM

3.8

Pasznen 10. Teopusi BeposaTHocTeil. Ciy-
yaiHbele cOOBITHS, UX TUIBL. Kiaccuueckoe
U CTaTUCTHUYECKOE OMpPE/IENICHUs BEPOSITHO-
CTH, HX cBoiicTBa. HemnocpencTBeHHbIN
MOJICUET BEPOSITHOCTH Ha OCHOBE KJIACCH-
YECKOT'0 ONpeesieHUs. IJIEMEHThI KOMOH-
HaTOPHKHU.

Boizaua 3aganus PI'P Ne 8 mo Teopun
BEPOSAITHOCTEIi M MaTeMaTHYeCKOM cTa-
THCTHKE

3.9

Anrebpa coObITui. 3aBUCUMBIC M HE3aBU-
CHMBIE COOBITHS. YCIIOBHAasi BEPOSITHOCTb.
OCHOBHBIE TEOPEMBI TEOPHH BEPOSITHOCTEH

3.10

®opmyIia NOJHOW BEPOSITHOCTU. POPMYIIbI
beiteca, bepHymiu, nokanbHas W HHTe-
rpajibHas Teopemsl Jlamnaca.

10

3.11

Cry4aiiHble BEJIMYMHBI, UX THIIbI, TOHATUE
3aKOHA pacCIpeleseHNs] CIIy4YalHOW BEJIU-
yuHbl. OCHOBHBIE 3aKOHBI pacHpeneleHus
JUCKPETHOH CiIy4yailHON BEMYMHBI (TUIIEp-
r€OMETPUYECKH, OWHOMMAIILHBIN, pac-
npexaenenue I[lyaccona). YucnoBsie xapak-
TEPUCTUKUA JUCKPETHBIX CIy4YalHbIX BEJIU-
YUH.

11
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3.12

HenpepsiBHas cnydaiiHas BenuuuHa. WH-
TerpanbHas ~ (QYHKIUS  pacrpeaeacHus.
IInotHOCTL BeposiTHOCTEH. MaremaTtuye-
CKO€ OXXHMJAHWE M JMCHEPCHs HENpepbIB-
HOW CITyYalHOW BEJIMYMHBI.

12

3.13

OcHOBHbIE 3aKOHBI pacrpeziesieHusl Helpe-
PBIBHBIX CIIy4aliHBIX BEJIMYUH (paBHOMED-
HBIN, TIOKa3aTeNbHbINH, HOpMalbHBIN). [Ipe-
JIeIbHBIE TEOPEMBI TEOPUU BEPOATHOCTEH.
CamocrositeibHas padora Ne 8

13

3.14

Paznen 11. MaremaTnyeckass CTaTHCTH-
ka. OcHOBHEIE 3ajadyyd MaTeMaTHYECCKOU
CTaTUCTHKHU. BpiOopounslii merton. I'ene-
panbHas COBOKYMHOCTh M BbIOOpKA. TwuIIbI
BbIOOpOK. CTaTUCTUYECKOE pacrpeiesieHue
BbIOOpKH. [locTpoeHune  sMIUpHUUECKON
(GYHKIMK pacrpenesieHns BBIOOPKH, TOJH-
TOHA M TUCTOIPaMMbl OTHOCHUTENIbHBIX 4a-
CTOT.

14

3.15

TodeuHsle OIIEHKH TApaMETPOB pacIpese-
nenus. Hecmemmennsie, 3¢ hekTuBHbBIC U
COCTOSITEJIbHBIC OIICHKH. Bribopounas
cpenssisi. BeiOopouHnasi u ucnpaBieHHas
IMCIEPCHH. Y IPOIICHHBIE METOIBI pacyeTa
CTaTUCTHYECKUX XaPAKTEPUCTHUK BHIOOPKH

15

3.16

HNutepBanbHubie OLEHKH. JlOBEpUTEIBHBIN
WHTEPBaJ JJI1 MATEMAaTHUECKOTO OXKUJAHUs
MIPU U3BECTHOM U HEU3BECTHOM CpEIHEM
KBaJpaTUuE€CKOM OTKJIOHEHHMH. Pacmpene-
nenue Cteronenrta. Ciyyail Majoil BIOOD-
KH.

16

3.17

ONEeMEHThI KOppCIEINUOHHOTO U PETpPeCCU-
OHHOI'O aHaJIn3a. OHpC}I@HeHI/IC mapamMeT-

17
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POB JIMHEHHON CPEAHEKBAIPATUYECKON pe-
IpECCUM METOAOM HaMMEHBIINX KBajapa-
ToB. OmnpeneneHne BHIOOPOYHBIX KOd(PPu-
LIUEHTOB KOPPEISLIUU U PETPECCUM.

3.18 | O630pHOE MPAKTUUECKOE 3aHITHE 18 1 4
19-
Dopma ammecmayuu 21
Bcero yacoB no aucuunIuHe 4 Scam
4 4 136
BO BTOpPOM cemecTpe. PI'P
pad
Bcero yacoB no aucuuIIMHE HA 1 1 8 8
NepBOM Kypce 408 PI'P ;2:11\61
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IIpunoxenue 2

MHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA30OBAHU S POCCUMCKOU ®EJEPALINN
OEJEPAJIBHOE 'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUYPEXXIEHUE
BBICIHETI'O OBPA3OBAHUA

«MOCKOBCKHUM NOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKI/II71 IMOJIMTEX)

Harmpasnenue noarotoBku:
23.05.01 «<HASEMHBIE TPAHCIHHOPTHO-TEXHOJIOT'MYECKHUE CPEACTBA»

[Ipodunb
«IlepcnekTHBHBIE TPAHCIIOPTHBIE cpeAcTBa» KBanudukanus (cTeneHs)
BBIITYCKHUKA: Cneunanucr

dopma o0ydeHus: 3a04Hast

Kabenpa «MaremaTukay

®OH/I OLIEHOYHBIX CPEJCTB
MO TUCHUTIJINHE

MareMaTuka

Cocrag: 1. [TacnopT ¢oHIa OLIEHOYHBIX CPEICTB
2. Onucanue OEHOYHBIX CPEJICTB:
- DK3aMeHalMOHHbBIE OUIIETHI
- KomrmuiekThl 3aanuii 1151 KOHTPOJIBHBIX PaboT
- Kommuiext Bonpocos
- KoMruiekT 3aganuii 7151 BHITOJTHEHUS
pacueTHO-rpaduyecKkux padoT

CocrtaButeau: E.A. Koran

Mocksa, 2022 rox
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MOKA3ATEJIb YPOBHAA COOPMUPOBAHHOCTHU KOMIETEHIU

Ta6muna 1

MareMaTuka

®I'OC BO 23.05.¢Ha3eMHbIe TPAHCIIOPTHO-TEXHOJIOTMYECKHE CPeICTBA (YPOBEHb CHIENMATUTETA)»
Hamnpasnenne noarorosku 23.05.01 «Ha3eMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBA»
[Tpodunb «IlepcneKTUBHBbIE TPAHCTIOPTHBIE CPEACTBA»

B nporiecce ocBoeHUsT JAHHON TUCHIUTUIMHBI CTYJEHT (GOPMHUPYET U JEMOHCTPUPYET CIICTYIOIIHE
o0menpodgeccuoHATbHbIE KOMIIETEeHIMH:

KOMIIETEHIINH IlepeyeHb KOMIIOHEHTOB TexHosiorust dopma CreneHu ypoBHeil 0CBOEHUSI KOM-
(¢popmMupoBaHHMs | OLIECHOYHOI0 | METEHIUH
KOMIIeTeHIHii cpeacTa**
NHJIEKC | @OPMYJIUPOBKA
OIIK-1 Cnocoben craButh 1 | MOIIK-1.1 nexuus, camocto- | YO ba3zoBblii ypoBeHb
pemaTh MHXeHepHbIe | Mcmonp30BaTh METONBI MaTeMa- | ATtelbHas padora, | PI'P -BJIaJIe€T HaBbIKAMH PAOOTHI C OCHOB-
Y HAy4HO- TUYECKOr0 aHaju3a W MOJENU- | CeMUHApcKue 3a- | T HBIMU NOHATUSAMH U METOJAMH Mate-

TEXHUYECKUE 3a]]auH
B chepe cBoeit po-
(heccroHanbHOM nes-
TETHPHOCTU M HOBBIX
MEXAUCIUTIITMHAPHBIX
HaIlpaBJICHUH C UC-
M10JIb30BAHUEM €CTe-
CTBEHHOHAYYHBIX, Ma-
TEMaTUYECKHUX U TeX-
HOJIOTUYECKUX MOJIe-
nen

poBaHMS IS pEUIeHHs MpH-
KIAIHBIX 3a1ad B TPOdeccHo-
HaJbHOU cdepe

NOIIK-1.2

YMeTh HCTONb30BaTh OCHOBHBIE
3aKOHBI  €CTECTBEHHOHAYYHBIX
JUCHUIUIMH B MpodeccroHalb-
HOUW JIeATENHHOCTH, MPUMEHSITH
METOJIbl MaTeMaTU4YeCKOro aHa-
U332 U MOJEIUPOBAHUS TEope-
TUYECKUX U OKCIIEpUMEHTAIIb-
HBIX HCCIICIOBAaHUN

HATUA

MaTUK1 B paMKax JUCHUILIIAHBI

IloBBINIEHHBIN YPOBEHD

-cBOOOJHO BJIaJie€T MAaTEMATHUYECKAM
anmapaToM, a TaKKe pPa3ITUYHBIMU
cnocobamu cbopa, 00pabOTKH W
NPUMEHEHHS  HOBOW MaTeMaTHhde-
CKO MH(OpMALUU

**_ CokpatieHust GopM OLEHOYHBIX CPEJICTB CM. B mpmiioxkeHun 2 K PI1.
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[Tpunoxxenue 2
IlepeyeHb OLIEHOYHBIX CPEICTB MO IUCUUILINHE

MaremMaTuka
Tabmuma 1
HaumenoBanue IIpencraBnenue oue-
Ne KpaTkas xapakTeprcTHKa OLIEHOYHOTO
W/ | OueHOUHOrO cpen- cpesicTBa HOYHOT'O CPEJICTBA B
CTBa DdOC
1 PacuetHo- CpenctBo mpoBepkd yMeHHH mpuMeHsTh | Kommuiekt — 3amaHwii
rpaduueckas pa- MOJIyYEHHBIC 3HAHUSA TI0 3apaHee ompene- | s BBITIOJTHCHUS
6ota JIEHHON METOJMKE MJid pEelIeHusi 3aJad | pacueTHO-
(PT'P) WIN 3aJaHAd [0 MOAYJII0 WU AUCIU- | Tpaduueckoid paboThl
TJIMHE B LEJIOM.
2 CpencTBo KOHTPOJIS, OpTaHU30BAHHOE KaK
crenuanbHas Oecela MeJaroruuyeckoro
VYcTHbI onpoc paboTHHKAa ¢ OOydYarOMIMMCS Ha TEMBbI, Bomnpocsl no
co0ecel0OBaHUE, | CBSI3aHHBIC C U3y4aeMOM JUCIUILTUHOMN, U TeMaM/paszenam
(YO) paccuuTaHHOE Ha BBISICHEHHE O0BeMa UCIAILIINHEI
3HaHMUI OOYYaIOIIErocs Mo OMpeeIeHHO-
My pazfieny, TeMe, npobjaeme u T.11.
Cucrema cTaHAapTU3UPOBAHHBIX 3a/IaHUM,
3 Tect IO3BOJIAIOIAS aBTOMAaTHU3UPO- DOHJ TECTOBBIX
(T) BaTh MpPOLEAYPY HU3MEPEHHUS YPOBHS 3Ha- 3a1aHUI
HUW U yMEHUH 00y4aromerocs.
Dx3aMmeHalmoHHble | CpeIcTBO TPOBEPKH 3HAHWM, yMEHUH, | DK3aMEeHAI[MOHHbIC
OuIIeTHI HaBBIKOB. MOXET BKIIOYaTh KOMIUIEKC | OWJIETHI.
4 (3b) TEOPETUYECKUX BOMPOCOB, 3a1ad, npaktu- | [llkana oueHuBaHus U
YECKUX 3a/IaHui. nporeaypa npUMeHe-
HUSL.
[IpomexyTouHas aTre- Dx3ameH (D) 1) yctHo (Y)
crarus (ITA) 2) nucbmenHo (I1)

Odopmiienue u onucaHue OLEHOYHBIX CPEICTB

1. 9Kk3aMeHAlMOHHBIE OUJIETHI
(n1s1 ouenku komnereHuun OIIK-1)

1.1. Haznauenue: Mcnonb3ytoTcest A1 MPOBEACHUS MPOMEKYTOYHOM aTTECTAIMK IO AUCIUIIIINHE
"Maremaruka".
1.2. PernameHT sk3aMeHa: - Bpems Ha OATOTOBKY TE€3MCOB OTBETOB - 0 45 MHH.

- C1oco0 KOHTPOJIS: YyCTHBIE OTBETHI.
1.3. [IIxana orleHUBaHUA:
"OTJMYHO" - €CIIH CTYAEHT ITyOOKO U MPOYHO OCBOMJI BECh MaTepHall MPOrpaMMbl 0OyUEHUs, UC-
YepIibIBaIolle, MOCIeA0BaTENbHO, TPAMOTHO U JIOTUYECKU CTPOMHO €ro M3jaraeT, He 3aTpyAaHseTCs
C OTBETOM NpU M3MEHEHHHU 3aJlaHus, CBOOOHO CIPABISETCS C 33Ja4aMU U MPAKTUYCCKUMH 3a/1a-
HUSIMU, IPABUIILHO 000CHOBBIBAET MPUHSATHIE PEIICHHUS.
"Xopomo'"- ecau cTyAE€HT TBEPIO 3HAET NMPOTrPAMMHBIN MaTepuall, 'PaMOTHO U MO CYILIECTBY €ro
W3JIaraeT, He JOIyCKaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC, BIIaJIe€T HEOOXOIUMBI-
MU YMEHHUSMH U HaBbIKAMU MIPU BBIMOJHEHUU MTPAKTUYECKUX 3aJIaHUM.
"Y10BJIETBOPUTEJIBHO'" - €CJIM CTYAEHT OCBOWJI TOJBKO OCHOBHOM MaTepuan mporpaMmbl, HO HE
3HA€T OTHENBHBIX TEeM, JOMYCKAeT HETOYHOCTH, HEIOCTATOYHO IMpaBUIbHBIE (OPMYITUPOBKH,



HapylLIaeT MOCJIEeI0BaTENbHOCTh M3JI0KEHUSI MPOrPaMMHOIO MaTepuayia U UCHBITHIBAET 3aTpyIHE-
HUS B BBIIIOJHEHUH NMPAKTUUECKUX 33aJaHUH.
"HeyaoB/1eTBOPUTEIbHO'" - €CJIM CTYJEHT HE 3HAET 3HAYUTENIbHON YacTH MPOrpaMMHOIO MaTepH-
aJia, JI0IyCKaeT cepbE3Hble OIMOKH, ¢ OONBIIMMHU 3aTPYJHEHUSMH BBINOJIHACT MPAaKTHUECKUE 3a/a-
HUSL.

Kaxnoe 3ananue sK3aMeHallMOHHOTO OuiieTa OLEeHUBAETCS OTAeIbHO. OOIel OLeHKON SBIIS-
eTcs CpeHee 3HaUeHUE, OKPYIJIEHHOE /10 LIEJI0Tr0 3HAUSHMSL.
1.4. KoMIIeKThl 5K3aMEHALMOHHBIX OUJIETOB BKIIIOUACT MO Kaxaomy pazaeny 25-30 6unetoB
(XpaHsTCS B LIEHTPE MaTeMaTUYECKOro 00pa3oBaHus).

Tunosble BApDHAHTHI OMJIETOB MPHIATAIOTCS.

MUHUCTEPCTBO HAVYKU U BBICILIET'O OBPABOBAHUS
POCCHUIMCKOM ®EJEPAIINN
®EJEPAJILHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJILHOE
VUYPEXXJIEHUE BBICILIETO OBPA3SOBAHUS
«MOCKOBCKHUI MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHWH MMOJINTEX)

®dakynpTeT 0a30BBIX KOMIICTCHITUH, kadeapa «MaremaTuka»
Jucummmaa  «MaremaTukay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBINA BUJIET

1. Omnpenenurenu U UX CBOKMCTBA.

1 2 -1 2
2. Pemmth MarpuyHO€ ypaBHEHHE XB=A,€COu A= , B=

21 0 1)
2
3. Haiiti npon3BoaHYI0 PYHKIINH, 3aJAaHHON TApaMETPUUECKH x = " ! >, V= 12t T
+1 +1
4. Haiitu npenen GyHKINH lim XX +5+2x .
x—-1 x+1

5. Haiigure skcTpeMyMbl QyHKIUH — y = x* —2x°.
VYTBepxneHo Ha 3aceqanuu Kadeapsl «Martematuka» « 31 » mas 2022 r., npotokos Ne 11

3aB. kadenpoii C.H. Aunpees / /

MMHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA30OBAHU S
POCCUIMCKOM ®EJIEPALIMN
®EJIEPAJIBHOE IT'OCYJIAPCTBEHHOE ABTOHOMHOE OBEPA30BATEJIBHOE
YYPEXX/IEHME BBICIIET'O OBPA3OBAHU S
«MOCKOBCKHMI NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)

®DaxynpTeT 6a30BBIX KOMIIETEHITUH, kadenpa «MaTemaTuka»
Jucunmivaa «MaremaTuka»
Kypc 1, cemectp 2

DK3aMeHAIIMOHHEIN OnJieT Ne 1

1. TlepBooOpa3Has, HEONPECICHHBIN HHTErpa. TabinIia OCHOBHBIX HHTETPAJIOB.
dx

‘{/5—x+\/5—x'

2. BpluucnuTh HEONpPEAEIEHHBIN HHTErpal I
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7.6
) s 2
3. Bpraucaute OIPEACIICHHBIN UHTCIpal J.3 sin” xcos xdx .
0

4. VYkaxwure, KaKOH U3 HECOOCTBEHHBIX HHTETPAJIOB SIBJISICTCS CXOSIITHMCS
o0 o0 o0
I  xdx, f xdx, _[\/ xdx.
1 1 1

5. HaiiTu yacTHbBIE IPOM3BOIHBIC BTOPOro Mopsaka GyHKIMU z = cos(x’ —2xy), yOeauThes, 4To

"no___n
ny —Zyx.

VYTBepxneHo Ha 3acenaHuu Kadeapsl «Matematuka» « 31 » mas 2022 r., npotokos Ne 11

3aB. kadeapoii C.H. Aunpees / /

MMHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHU S
POCCUMCKOM ®EJIEPALIMNA
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE BIOJI)KETHOE OBPA30BATEJIbHOE
YYPEXX/IEHME BBICIIETO OBPA3OBAHU S
«MOCKOBCKHMI NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)

®DaxynpTeT 6a30BBIX KOMIIETEHITUH, kadenpa «MaTemaTuka»
Jucunmivaa «MaremaTuka»
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIA BUWIET Ne 1

1. OcHOBHbIE MOHATHUSI TEOPUU OOBIKHOBEHHBIX AU (depeHINaTbHBIX YPaBHEHUI MEepBOTro MOpsi-

Ka.
2. Kiaccudeckoe U CTaTUCTHIECKOE OIPEACIICHUA BEPOATHOCTHU ITOABICHUA CJ'Iy‘-IElfIHOFO CO6BITI/I$[, CBA3b U
pas3iananue MEXKXIy HUMU.

3. Pemmrts 3amauy Komm: ' = " Y S+e™, y(0)=1.
+ X

4. Pemmts ypaBHeHue: y~ —2y"+y =2x.

5. B maprun 10% HnHecTarmaptHbIX Aeraneit. Haynady orobpanst 3 meramn. CocTaBUTh 3aKOH pacipesene-
HUS YKCJIa CTAaHJAPTHBIX JeTalel Cpeu OTOOPAHHBIX.

VYTBepxaeHo Ha 3acenanuu kadeapsl «Matematuka» « 31 » mas 2022 r., npotokos Ne 11

3aB. kadeapoii C.H. Aunpees / /

KoMmieKTsI TeCTOBBIX 32JaHUH U KOHTPOJbHBIX pador (T, KP)
(n1st ouenku komnerenuuii OIIK-1)

110 AUCITUITIINHC Marematnka
(HaMMEHOBaHUE JTUCLUILIHHBI )

1-b1ii cemecTp
1. HaiiTu 3HaY€HUs MaTpUYHOIO MHOTOWJIeHa F' (A)

-1 0
f(x)z—xS+2xz—x+3,A:[3 2J
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2. HaiiTu panr MaTpusl IpUBeIeHHEM K CTYIEHYaTOMY BHIY

11 -3 13 5 17

3. Beruucnuth onpenenuTeNb MPUBEICHUEM K CTYTICHIaTOMY BUIY 3 -5 3

2 7 -1
4. Haiitu MaTpuny, oOpatHyo aaHHOH (a). Pemmrts MaTpuyHoe ypaBHeHue (0)
1 2 1
@ |3 -5 3 (6)1_2DX -2 3 5
a - =
-3 4 3 -1 0

2 7 -1

5. Pemuth cucteMy ypaBHEHUH. YKa3aTh 001ee U OJJHO YaCTHOE pelIeHuE (a).
Pemuth cucteMy ¢ momoIpto o0paTHON MaTpullsl 1 1o popmyiam Kpamepa (6)

4x,+9x, —5x;, -8x, =5 X +2x,+x,=5
(a) 93x, +7x, —2x;, —4x, =4 (6) <3x,—5x, +3x, =-7
2x, +5x, +x;+3x, =3 2x, +7x, —x;, =13
1. 3ammcaTh pasoxKeHHe BEKTOPA X 0 BEKTOPAM ;,&,;
x=1{5-12,1}, p=1{1,-3,0}, ¢=1{1,-11}, r={0,-1,2}
2. KonnuHeapHsl U BEKTOPBI ; u é?
a={2,0,1}, b={-23,1}, p=2a+2b, g=3a-2b

3. BeruvcnuTh miomaas napamienorpaMMa, HOCTPOEHHOTO Ha BEKTOpax a U b o — yroi Mexiy
BEKTOpaMU p U ¢

—_ — — —

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

1. Yucnosas IOCIACA0BATCIbHOCTD. Hpe):[en YHCIO0BOM IOCICA0BATCIbHOCTH. Beckoneuno mamsie U OeCKo-

HEYHO OOJIbIINE ITOCIEN0BATENLHOCTH. YKco €.

2. tox?
Haiitu nponsBoanyto ¢yHKUMM Y =

7 +5
3. JlaHbl BEKTOPHI d = (2;3),5 = (1;—3),5 = (—1;3). ITpu KaKOM 3HAYCHUH (X BEKTOPBI
p=a+ ab, g = d+2C KoJUMHeapHBL.
TecToBOE 3a1aHHE 0 KOMILVIEKCHBIM YHCJIaAM
3AJIAHME 1

YcTaHoBUTE COOTBETCTBHE MCKAY KOMIIJICKCHBIM YHUCJIOM U €I0 MOAYJIEM.

! 1-i 242
2 2+2i 2
3 -3+4i 2
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4 V3 -2 5
3 J7

3AJIAHUE 2
JleiicTBUTENbHAS YaCTh KOMILIEKCHOTO urcia (3—2i)> paBHa
BAPUAHTBI OTBETOB: 1) V13 2)5 3)13 4) 9.

3AJTAHHUE 3
Ha pucyHke mpencraBieHa reOMETpUYECKast MILTIOCTPALUs KOMIUIEKCHOTo yncna z = X +1y. To-

I/Ia TPUTOHOMETpHYecKast (hopMa 3aIrcy ATOTO YHCIIa UMEET BH/T

YA
1/2 =
0 B2 X
| OtBer ‘ |
3AJIAHHUE 4
BekTop, COOTBETCTBYIOLIMI CyMMe KOMILIEKCHBIX Yucen z, =—1+i u z, =2-3i, n300paxkeH Ha
PHUCYHKE
BAPUAHTBI OTBETOB: 1) 2) 3) 4).
y
_ A, A
' 2
1) 1 ) ok 3) y 4)
1
T o x 0 T 0 X 0 2 x
-2
3AJTIAHHME 5
JlaHbl 2 KOMIUIEKCHBIX YHCTIA Z; U Z,.
YA y
225°

- 0 -
0 _— T _—
e X
Z,

Torna aprymeHT npoussenenns arg(z,z,) (B rpamycax) paBeH

<

| OtBer |

3AJIAHME 6
JlaHBI 2 KOMITEKCHBIX YHCIIa Z| 1 Z,.

YA YA

Z;
4 5
._\_{20 60"
.I. e e——
0 X 0 X

Torna aprymeHT otHomeHust arg(z,/z,) (B rpagycax) paBeH
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| OtBer | |
3AJIAHME 7
Haiitu Mo1ysih KOMIUIEKCHOTO uHcla Z, eciu Imz =3, a argz =arcsin(3/5).

‘ Otset ‘ |
3ATIAHUE 8

JlaHO KOMIUIEKCHOE YUCIO0 z =2+ ,/5i. YCTaHOBUTE COOTBETCTBHUE MEX]y ONEPALUIMU HaJ JaH-

HBIM YHCJIOM M pE3YJIbTaTaMHU UX BBIITIOJHCHMUS.

: z 24/5i
2 z/ ‘Z‘ 4
3 z+z 9
) z-Z 2 5.
3 3
3AJJAHHUE 9
Haiitu 3Hauenus kopHs 3/ —1 . [Tokas3aTh X Ha KOMILIEKCHOM MIOCKOCTH.
| Otser |
3AJJAHHME 10

V2 V2 .x/EJSO_

Ilycte z = V2 +i—. Bpmuucours | —+i—
2 2 2 2

BAPUAHTBI OTBETOB: 1) -1  2) 1  3) 2%  4) —2%,

3aaaun Mo MaTeMaTHIECKOMY aHAJIH3Y
1. HaiiT mpou3BOAHYIO V. :

a) y=arctg’ In Jx 0) yz(\/;)
x+2
3
B) sin(x—2y)+x—:7x r) x=e"'cost, y=e' cost
2. Haittn lim[l— ! ]
x| x - arctgx

1
2
3. [IpoBecTu MOIHOE UCCIIEAOBAHUE U IIOCTPOUTH rpaduK f (x) =X +—

1. BpIlUnCAUTH NPEAETBL:

n+l n-1 :

Llime > 2 im 3% 3 i (1-3x)"

n—wo 314 g7 S x—>+0
2. BBIYUCITUTD TIPOU3BOIHBIE:

cosb6x
= 2. y =arctg’ +sinln2x
Y 3sin(12x+1) 7 8 1=2x2
x+4 2

1. IToctpouts rpaduk: y = ;Y=
P paduk: y 2 ) oY)
2. Haiitu npenensi:

(2-n) =(1+n) 2)im Jn+2-38n* +3
’H""(l+n)2—(2—n)2 o Yn+S5+n
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2 n
3) 1im(2” +3] 4) limn(\/nz +1—n)
J’_

n—»0
0, x<—-x

3. HcciienoBath Ha HEMPEPBHIBHOCTH M BBITIOIHUTE YEPTEK: Y =4sinx, — 7 <x <0
7, x>0

DOYHKIHMN HECKOJbKHUX MepeMeHHbIX

o l4 l4
HaiiTi yacTHbIe MPOM3BOHBIE BTOPOTO MOPsiAKA, YOEIUThCS, UTO Z w —Z

VX
_ =y 3 2 2 x2+3y2
l.z=e , 2.z=cos(x” —=2xy), 3.z=4y -2x, 4. z=In(xy—x"), S.z=——,6.
Xy
z=ctg(2x+3y), 7. z=sin(x’y), 8. z= e’ o, z=xcos’y, 10. z=y’sin’x.
Haiitu rpapguent pynkuun z = f(x,y) BTouke M (x,,V,)
2 4 2 2
Lz=2l My@6); 2= anacn; sz=2. M)
Jx 4xy x
4. z=x"-3y’x, M,(32).
HccnenoBath Ha SKCTpEMYM (YHKIIHIO
l. z=x"—x+y" +2y, 2. z=2x"+xp—x+)°,
3. z=x"-2x+4y—y°, 4, z=x"-3x+3y" +4y,
5. z=x"+y> +4xy.
2-0i1 cemecTp
Ilo uHTEerpaam
BbIuucauTh HeonpeaeaeHHbIe HHTErpaJibl
1 jL 2.[x-27"dx 3. [e"cosxdx 4. j# 5. ] xcos3xdx
2(x +/x 6x+18
dx x—1 x+1 dx sin’ x
6. | — ——dx x 0. 10. dx
Jx2+6x+5 «/x-i— +2 Ix2+3 I\/l—xzarcsinx Jcoszx
BoruncauTh onpeiesieHHbIe HHTETPAJIbI
LT 3sin? veosxdx 2. [— 2 3 -De'dr 4B s &
0 o1+ 0 1xy7+Inx S 11+43x-2
2 2 4 1 V3 3 2
Lrx dx 7. [——— dx jﬂdx 9. Ix4dx 10. [V4-x*dx
S arctgx 1(3x+5)° 0o x"+1 0 A1+ x2 0

Heco0cTBeHHBIE HHTETPAJIBI
1. YkaxuTe, Kakoi U3 HECOOCTBEHHBIX HHTETPAJIOB SIBJISIETCSI CXOALIUMCS

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

dx

2. BEIUMCIATE HHTET paJl, YCTaHOBUTH €T0 CXOAUMOCTD WJIN PACXOAUMOCTD J. 1
e



9]
3. BBIUHCIIHTD HHTETPAJI, YCTAHOBHUTD €r0 CXOJUMOCTD HII PacXoaquMocThb [ In xdx
1

a dx
4. BBIYMCIUTE HECOOCTBEHHBIA HHTETPAI IT, YCTaHOBUTH €0 CXOAUMOCTD HJIH
04/ X

PacCXoauMOCThb.
1
5 dx
5. BBILII/ICJH/ITB HCCO6CTBGHHBII/I I/IHTeraH _2 . yCTaHOBI/ITL €ro CXO0ANMMOCThb NJIN
-1
PacxoauMOCTb.
1
dx

1. Beruuciauth HECOOCTBEHHBI HHTETPAIT J.—3 , YCTAaHOBUTb €0 CXOJAMMOCTh WJIU

0
pacxoauMoOCTb.

BbIYMCJIMTD ABOiiHbIE HHTErPaJIbI
1. [[(x+5y)dxdy, D={(x,y)|0£x£1, 0<y<l1}.
(D)
2. [[A0-x*—y*)dxdy,  D={(x,y)|1<x<2, 0<y<2}.
(D)
3. [[(x+y)dxdy, D — MHOXeCTBO TOUEK MIOCKOCTH, OrPAHUYEHHOE JIMHUAMU y =X, V=X .
(D)
4. [[4xydxdy, D — MHO€ECTBO TOYEK IIOCKOCTH, OTPAHUYECHHOE JTMHUSIMU
(D)
x=1, y=x, y=3x
5. [[(x* +y)dxdy, D — MHOMECTBO TOUEK IIIOCKOCTH, OrPAHUYEHHOE JIMHUAMH
(D)
yv=x/2, y=2x, y=2/x (x>0).
BbIUHCINTD IBOMHBIC HHTETPAJIbBI, IEPEH/ISA K MOISPHBIM KOOPAUHATAM
1. [[(4x* +4y* +6)dxdy, 20e D={(x,y):x>+y* <1}.
(D)
2. [[(3yx* +y? =2)dxdy, 20e D={(x,y):x" +y> <4},
(D)
VI3MEeHUTH MOPSIOK HHTETPUPOBAHUS B IBOWHOM HHTErpaJie

1x? 2 6-x 1
L[ [(x* +y*)dxdy, 2. Jdx [ f(x,y)dy, 3. [dy
00 0 2x 0

2-y

[ S,y

Y

BpIunciauTe KpUBOIMHENHBIE HHTETPAJIbI
1. [xyydx+(x+y)dy, rne L - myramnapaGonsl y=x" ¢ HanpaBJEHUEM OT TOUKH
L

B(2;4) x Touke A(0;0).
2. [2xydx—x’dy BIONB OTpe3Ka IPSIMOH, BEIXOSIIETO U3 Hauana koopaunar O(0;0) u
L
3aKaH4YMBaroIierocs B Touke A(2;1).
3. [2xydx—x*dy  Bpmonb nyru napaGoner Y = X ? ¢ HAYATBHOI 0(0;0) 1 koneunoit A(2;4)
L

TOYKaMH.

4.[2xydx+x’dy  Bmonb nomanoii OBA, rae O(0;0), B(2;0) u A(2;]).
L
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5. Haiitu 06beM Tena, HoIy4eHHOro BpaleHueM BOKpyT ocu OY (urypsl, OrpaHU4E€HHON JIMHU-
amu y=x, y=1 x=0.

6. Haiitu o6beM Temna, MoJy4yeHHOTo BpaleHueM BOKpyr ocu OX (urypbl, OrpaHH4eHHON JTUHUS-
Mu y=x>, y=x.

7. Haittu nomans GUrypsl, OrpaHMUYEHHON MMHUAMI =X, y=—x+2
Ilo psinam

I/ICCJICI[OBB_TI: Ha CXOAUMOCTD pAAbI

1 2 o0 — 1 o0 — o0 o0
1.Zsmzn, 5 Z1 zsmn’ 3.5 n-3 4 Zn+5 ’ 5 zl\/m(gj

n
2

n=l N n=l N +1 .n:1n2+10’ n=l1 Sn

© 2" o 2n+1Y)" o 4n® -3 = In3n © 10
6. , 7. 8. , 9. , 10. .

zln ,,2_1(5%4} ,,Z=14n2+3 21 n ,,Zzl(n+1)1n2(n+1)
BBIHCHHTB, CXOOUTCH JIN a6COHIOTHO, YCJIOBHO HUJIM paCXOOUTCA P

o _1 n—1 - 1\ © _ln 2 o (_ n+l - _1\"
R G N Y U N Y | S e

n=1{ 3 " n:1(6n+2) n=1 6n n=l  Sn n=1 3n2+1

—| (n+1)

o0 . n "
D (Zn —1) '

3. HaliTu uHTEpBaJ CXOAUMOCTH Psifia U UCCIE0BATh €ro MOBEICHUE HA KOHI[aX MHTEpBajia

= n (x)
CXOJIUMOCTHU > — .
=i+ 1\ 2

o 1
4. Pa3noxurts B psag Teinopa no creneHsm x GyHkmmuoo — f(x) = 7 sra6’ UCITIONIb3Y S
X" =5x+

TOTOBOE Pa3JIOKEHHE.
5. PaznoxuTts B psa Teitnopa no crenensm (x —z/2) pynkuuto  f(x)=cosx,

HCIIOJIB3Ys T'OTOBOC Pa3JIOKCHHUC.

3-nii cemecTp

TecroBoe 3agaHKe 110 00BIKHOBEHHBIM TH(PPepeHINATBLHBIM YPABHEHUSIM

3AJJAHME 1.
VcTaHOBUTE COOTBETCTBUE MEXKLy HOMEPOM YPABHEHUS U €TI0 TUIIOM
1) x'+2y=x"sin2x 2) (1+y2 siHZ)SJ)c—Zycos2 xdy=0

3) yr_%zzx\/} 4) ypW3+2x7 ) = xy3+2)7 .

ypaBHEHHE C pa3eIIIOUIMMHUCS IEPEMEHHBIMH,
nuHeiHoe auddepeHranbHoe ypaBHEHHE,
ypaBHEHHE B OJHBIX Auddepernnanax,

- ypaBHeHue bepHymm,

- YpaBHEHHE, IPUBOJAIIEECS K OJHOPOJTHOMY.
3AJTIAHME 2.

JlaHo ypaBHeHme TepBoro mopsaka (5xy” +x’)dx—(y° —5x’y)dy=0 B ¢opme, conepkaieii

muddepennmansl. [IpuBenuTe ero K BUAy, pa3perieHHOMY OTHOCHTEIHHO IPOU3BOIHOM.
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| OtBer |
3AJIAHME 3.
Jlano nuddepennuansroe ypasuenne ) = (2k +3)x*, Torma gyskmms y=2x" sBusgercs ero

pelieHueM npu k, paBHOM:

| OtBer |
3AJIAHME 4.

o dx
O6mwuit uaTerpan aupdepeHIuaTbHOr0 ypaBHeHus  y dy = — HMEET BUJ[
X

| OtBer | |
3AJIAHME 5.
VKakuTe MHTErpajbHyI0 KPHBYIO pemreHus 3agadn Komm s oObIKHOBEHHOTO nuddepeHnnab-
Horo ypaBHenust x)y' =y—1; y(l)=2.

yA

TN @™ >

0 X
1

BAPUAHTBI OTBETOB: DA 2)B 3)C 4)D.
3AJTAHME 6.
Jlano nudQepennuanbHoe ypaBHeHHe BTOporo mopsaka ' =x’+x. Torga obuee pereHue

YPaBHEHHUS UMEET BUJL
BAPUAHTBI OTBETOB:

I , 15 I , 1 4
1 =—x"+—x +Cx+C 2 =—x"+—x"+Cx+C
)y 12 3 1 2 )y 12 6 1 2

1 1
3) yzﬂx“+§x3+qx+€2 4) y=6x"+2x"+Cx.

3AJIAHME 7.
Pemenue 3amaun Komm ~ p"=2x+1,  p(0)=)'(0)=0 UMEET BHI

BAPUAHTBI OTBETOB:

3 3 2 3 3

X X X X X
Dy="-+4x> 2)y="-t" 3)yp="tx? 4)yp="—x
)y 3 )y 35 )y s )y 5

3AJIAHHE 8.
Jano nuddepenipaipHoe ypaBHEHHE BTOporo nopsaka 2xy”—y' =0, Ttorma ero ooiiee pemieHue
HMeEET BUI:

| OtBer ‘ |
3AJIAHHE 9.
Jano muddepeHnnanpaoe ypaBHEHHE BTOPOro mopsaka y'ctgdx +4y =0, torma ero obimee pe-

LIEHUE UMEET BUJL
BAPUAHTBI OTBETOB: 1) y=0,25C,sin4x+C, 2) y=-C,cos4x+C,

3) y=C;sin4x+C, 4) y=-C,;sindx+C,.
3AJIAHUE 10.
KopHu XxapakTepicTHyeckoro ypasuenns pasusl ky =k, =—1,  k; , =+2, rtorma dpynnamen-

TaJbHAsI CUCTEMA PEIICHUI JTHHEHHOTO OAHOPOIHOTO AU(PEPEeHIINATHFHOIO YPAaBHEHUS ¢ TIOCTOSH-
HbIMH KO3 uninenTamu OyaeT UMETh BUJI

BAPUAHTBI OTBETOB:
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2x
2

)y =e, y,=e y3 =cos3x, y,=sin3x

—-Xx —2x 3x —3x
2) w=e ', y,=e ", Y3=¢€e , )Yp=¢€

3) yy=e", y,=e, y;=cosdx, y,=-sin3x

X 2x —2x

4) yy=e ", y,=xe’, y;=e”, y,=e
3AJIAHME 11.
KopHu XapakTepucTuiecKoro ypaBHeHus paBHbl k, =k, =5, k;, =5%i. Torna obuiee perieHue

JIMHEWHOTO OJTHOPOIHOTO N depeHITNATBHOTO ypaBHEHHUS C MTOCTOSIHHBIMEU Koddduimentamu Oy-
JIeT UMETh BU/I;
| OtBer ‘ |

3AJTAHHE 12.
W3BectHa (yHIaMEeHTaNbHAs CHCTEMa PEHICHWH OIHOPOJHOTrO JHHEWHOTro au(depeHInaIbHOTO

ypaBHenus: y,=1, y,=x, y,=x". Torja 4acTHOe pelicHHE YPaBHECHHS, yIOBIETBOPSIONIEE
HavabHBIM yeroBusm  p(0)=2, 1'(0)=—1,

y"(0)=-2, pasHo:

BAPUAHTBI OTBETOB:

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

3AJTIAHHUE 13.

@Oynkmusa y =Ce” +C,xe" sABuseTCs OOIIUM PEIICHUEM JIMHEHHOTO OJAHOPOAHOTO MuddepeHiu-

AJILHOTO YpaBHEHUs C MOCTOSHHBIMHM KO3 (UIUEHTaMH, TOTJa €r0 XapaKTepUCTHYECKOE ypaBHE-
HUE UMEET BUJ

BAPUAHTBI OTBETOB:
Dk*=1=0 2) k’—k=0 3) k*+2k+1=0 4) k’-2k+1=0.
3AJIAHUE 14.
O6iuee pemenne aupdepenimansHoro ypasaenus y'+4y'+3y=0 wumeer Bua
| OtBer ‘ |
3AJIAHUE 15.

YacTHOMY  pEUIEHHIO  JIMHEHMHOTO  HEOJHOPOAHOTrO  Au(QepeHIHanbHOro  ypaBHEHHS
y"=3y'+2y=2x—1 1o Buay €ro npaBoi 4acTu COOTBETCTBYET (yHKIIHSI

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

3AJIAHHUE 16.

JlaHo MUHEWHOE HEOJHOPOAHOE MU PEpeHITATFHOS YPAaBHEHUE C TOCTOSIHHBIMH KO3 PHIIMEHTaMU
2y"+y'+2y =xe"sin2x. 3anucaTh BHJ YACTHOTO PEIICHUS C HEOIMpPEACIICHHBIMU K03 dHIneH-
TaMH

| OtBer | |

3AJIAHHME 17.

JlaHo nuHelHoe HEOJHOPOAHOE TU(PEepeHIIMATbHOE YPAaBHEHUE C TOCTOSIHHBIMU KO3 pHLIneHTaMu
V'+4y=2ctg2x. B KakoM BHjl€ CIEIyeT HCKaTh YaCTHOE pEIICHHE HEOTHOPOIHOTO ypaBHEHHUS

METOJIOM BapHalliK POU3BOJIbHBIX IIOCTOSHHBIX ?
| OtBer ‘ |
3AJJAHUE 18.
Pemrenue kpaeBoii 3amaun " =2x+1, 0<x<3, »0)=1, y3)=9/2
HUMEET BH[
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3 2 3 2
X X X

BAPUAHTBI OTBETOB: 1) y ==+ ~3x+1 2)y:?+%—3x+1 3)

—x—3+x—2—2x+1 4) —x—3+x—2+2x+1
YT, VTR, '
3AJIAHME 19.

Jano nuddepenunansHoe ypaBHenne y' = y° +2x u HauaneHoe yciaosue y(0)=1. Torma nepssie

TPH WICHA PA3JIOKEHMSI €T0 PEIICHUS B CTEIICHHOM psAJl UMEIOT BUJ
BAPUAHTBI OTBETOB:

1) 1+x+5x> 2) 14+x+0.25x 3) 1+x+0,5x° 4) 1+x+25x".
3AJIAHUE 20.

1 — 3
Oomiee pemieHune cucteMbl auddepeHIInaIbHBIX YPaBHEHUH {yl, V2>
Yy =2y,
WMEET BU/
BAPUAHTEI OTBETOB:
V= Clezx + C2e’3)‘, V= Cle’z’“ +Cze’3x,
1 2 2 2
) yz — gCvleZJC _ C2€_3x ) y2 — _ECle—Zx _ C2€_3x
V= Clezx + Cze3x, = Cle_zx + Cze“,
3 2 .4 2
) V, = EClezx + Cze_h ) V, = —gClezx + Cze_3x.

TecToBOE 3a1aHUE N0 TEOPUH BEPOATHOCTENH M1 MATEMATUYECKON CTATUCTUKE

3AJAHHME 1

KonnyectBo cnoco0oB pacnpeneneHuss Tpex MPU30BBIX MECT B OJIMMIIHNAJE MO TEOPUH BEPOSITHO-
cteil cpeau 10 y4acTHUKOB paBHO

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

3AJAHHME 2

W3 ypHBI, B KOTOpPOW HaxXomsTcs 6 OenbIX U 4 4epHBIX Iapa, U3BJIEKAOT Haymady 2 mapa. Torma
BEPOSATHOCTH TOT0, UTO 00a 1mapa OyayT OeibIMH, paBHa

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

3AJJAHHME 3

B xpyr paguyca R OpomreHa Touka. Torma BeposSTHOCTh TOTO, YTO OHA IMOMAJIET B 3aIITPUXOBAH-

HY10 O6J‘IaCTB, paBHa
YA

o
<y

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

3AJJAHUE 4

Hecosmecthblie cobbitus A, B,C He 06pa3yior NOIHYIO TPYIITY COOBITHM, €CIU UX BEPOATHOCTH
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.

BAPMAHTBI OTBETOB: 1) 2) 3) 4).

3AJIAHME 5
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Bpocator 2 moneTsl. CoObITHS: A - TepO Ha MepBoi MOHETe, B- nudpa Ha BTOPOl MOHETE SIBIISIOT-
csl:
BAPUAHTBI OTBETOB: 1) HECOBMECTHBIMU ~ 2) COBMECTHBIMU

3) He3aBUCUMBIMH  4) 3aBHCHMBIMU.

3ATAHHUE 6
Crynenr 3Haet 20 BonpocoB nporpaMmMmsl U3 30. Torga BEposSTHOCTh IPaBUIILHOIO OTBETA HA 3 BO-

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

3AJAHHUE 7
B nepBoii ypHe 6 Oenbix B 8§ YepHBIX MIApOB, BO BTOPOU 7 OenbIX M 3 4epHbIX mapa. M3 Haymauy
B3SITOH YPHBI BEIHYT OAMH I1ap. Torza BeposiITHOCTh TOTO, YTO ATOT LIAp OKAKETCst OelIbIM, paBHA

‘ Otser ‘ |
3A/IAHME 8
CoObiTHe 4 MOMET HACTYIUTh JIMIIb MPU YCIOBUH MOSIBIECHHS OJHOTO U3 2-X HECOBMECTHBIX CO-

ObiTuil B, u B,, o0pa3yroouux nonxyo rpynmny. M3sectHsl BepostHOCTh P(B)=2/3 U yclloBHbIE

BepositHocTH Py (4) =1/3, Py (A)=2/5. Toraa BeposSTHOCTb COOBITHS A pasna

BAPUAHTHI OTBETOB: 1) 16/45 2)28/45  3)22/45  4)17/45.
3AJIAHHUE 9
I[I/ICerTHaH cnyqaﬁHa;I BCJIMYMHA 3a/laHa 3aKOHOM PacCIIpCACIICHUA BCpOHTHOCTeﬁ

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

BAPUAHTBI OTBETOB:
0 npu x<I1 0,1 npu x<1
0,3 l<x<3 0,4 l<x<3
N Fay=1% npu 1<x 2) Fxy=1% npu x
0,6 npu 3<x<5 I mpu 3<x<5
1 npu x>5 0 npu x>35
0 npu x<1 0 npu x<1
0,1 1<x<3 0,1 1<x<3
N F@=1,, o HFE@=1
04 mnpu 3<x<5 03 mpu 3<x<5
1 npu x>5 0,6 npu  x>35.
3AJTAHHE 10

HenpepbiBHas cityvaiiHasi BeTMUMHA 3a/laHA MHTETPAIbHON (YHKIIUEH
0 npu x<0,

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

Torna mwioTHOCTE BeposiTHOCTeH f(X) mMeeT Buj

| OtBer |
3AJJAHHUE 11
I'padux mnoTHOCTH BeposiTHOCTEH f(X) Mmoka3aH Ha pucyHke. Torna 3HaueHue d
fooA
’
Oi 2a X
pPaBHO

BAPUAHTBI OTBETOB: 1)0,5 2)1  3)42  4)2.
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3AJAHHUE 12
JluckpeTHas ciydaiiHasi BeTMYMHA 3a/1aHa 3aKOHOM paclpe/IesieHNs] BEpOSITHOCTEH
X 0 1 3
P 0,2 0,3 0,5
Toraa e€ MaTeMaTHYECKOE OXKHUIAHUE U IUCIIEPCHSI PaBHBI
| OtBer |
3AJJAHMUE 13
BepositHocTs TosiBiieHust coObITHS 4 B 30 HE3aBUCHMBIX HCIBITAHHSIX, MPOBOAMMBIX 1O CXEME
bepnymnnu, pasua 0,6. Toraa nucrepcus yucia MOSBICHUN 3TOr0 COOBITHS paBHA
BAPUAHTBI OTBETOB: 1) 0,24 2) 18 37,2 4)12.
3AJJAHUE 14
HemnpepbiBHas cinyuaiiHas BenTU4MHA paciipeneiieHa paBHOMepHO Ha uHTepBaie (6, 10). Torma eé
MAaTeMaTHYECKOE OKUIAHUE U TUCTIEPCUsI COOTBETCTBEHHO PABHBI
| OtBer | |
3AJJAHME 15
HenpepsiBHas ciyvaitHas BennurHa X MOJYMHEHA HOPMAJIbHOMY 3aKOHY paCIpeeieHUs] ¢ MaTe-
Matuueckum oxuganuemM M (X) =a =20. BepositHocTs €€ nomananus B uaTepBan (20, 25) paBHa

0,4. Torna BeposiTHOCTH e€ nonananus B uatepBan (15, 20) paBHa

‘ Otser ‘ |
3AJJAHHUE 16
Cratuctuueckoe pacrpeaeacHie BbIOOPKU UMEET B

X, 2 4 5 8

n, 2 5 7 6

Torma oTHOCHTENBHAA YacTOTa BApUAHTEl X, =4 paBHa

‘ Otser ‘
3AJAHHME 17
ITo BeIOOpKE 0O0BeMa 7 =100 mOCTpoeHA THCTOrpaMMa 4acToT.
naA
h
10
8 —
a
2
0 4 8 12 16 X

Torna 3HauyeHHe a PaBHO:
| OtBer |
3AJIAHUE 18
N3BeCTHO CTaTUCTUYECKOE pactpeielieHne BEIOOPKH
X, 6 7 10 12 13

n, 5 6 8 1 4

Torna e€ BeIOOpOYHas cpeHss X, paBHa

| OtBer | |
3AJIAHME 19
Jlana BbiOOpka oO0bema 7. Eciu kaXkaplil 3IeMEHT BBIOOPKH YMEHBIIUTh B TPU pasa, TO BHIOOPOU-

Hast cpefHs X,

BAPUAHTBLI OTBETOB: 1) He uzmeHurcs 2) yMmeHbLIUTCSA B 3 paza
3) yBenmmuuTcs B 3 paza  4) yMeHbIIUTCS B 9 pas.

3ATIAHHME 20

Mopna M ,u Menuana m, BapuallMOHHOTO psja
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X, 12 13 15 16 18 20
n, 4 9 18 14 11 5

paBHBI
| OtBer ‘
3AJIAHHME 21
BribopouHnas cpenHsis A JaHHOTO CTaTUCTUYECKOTO pacipeiesieHUs BEIOOPKU
X, 2 4 5 8 10

n, 4 7 14 8 7

paBua X, =6. Torxa BeiGopounas nucnepcust D, paBHa

BAPUAHTBI OTBETOB: 1)41 2)2,20 3) 1,025 4) 6,25.
3AJAHUE 22
Haiitu noBeputenbHbI MHTEPBAN ISl OLEHKH ¢ HAJAEKHOCThIO ¥ = 0,95 Hen3BecTHOro maremaTu-

4ECKOro 0XKMJIAaHMS HOPMAJIbHO PACIIPE/IENICHHOr0 NpHu3Haka X TIeHepalbHONW COBOKYIHOCTH X,
€clli U3BeCTHbI 00beM BbIOOpKH n =30, BbIOOpouHas cpennss x, = 2500, cpenHee KBaaparude-

CKOE OTKJIOHEHUE I€HEpabHOM COBOKYMHOCTH o =100, KBaHTWUIb HOPMAJIBHOTO pacHpeesIeHUs
t=2,58.
‘ Otser ‘ |

3AJIAHHME 23
[Ipu moctpoeHuu ypaBHEHUs JUHEHHOU perpeccun Y Ha X : y =ax+b moaydyeHsl cleaylolne

pesymbrarel: 7, =0,5, o, =2, o, =1,1. Torna BeiGOpouHbIi KO3 DUIKEHT perpeccun OyAeT paBeH

BAPUAHTBI OTBETOB: 1)0,55 2) 1,1 3) 0,22 4) 0,275.

3AJTAHHME 24

Bri6opouHoe ypaBHeHue nuHEHHOM perpeccun ¥ Ha X wumeer Bua: y =2x—3. Toraa BeiOOpou-
HBIA K03 PULIMEHT KOPPENAIUN MOKET OBITh PaBEeH

BAPUAHTBI OTBETOB: 1) 0,6 2) -0,6 3) -2 4) -3.

3AJAHHME 25

Ecnu ocHoBHas runotesa uMmeet Bua H,: a =16, To KOHKypupyoliel OyneT runoresa:

BAPUAHTBHI OTBETOB: 1) H,: a<16 2) H,: a<l16
3) H:a>16 4) H,:a>14.

OneHka «0TJIIMYHO» BbICTaBIsAETCS CTYAEHTY 3a 95 — 100% npaBUIBHBIX OTBETOB,
OILICHKA «XOPOILIO)» - 32 He MeHee 75% NpaBUIIbHBIX OTBETOB;

OIICHKA «YJIOBJIETBOPUTEILHO» - 32 HE MeHee 50-60% mpaBUIbHBIX OTBETOB;
OILICHKA «HEYJIOBJIETBOPUTEIBHO» - 3a MeHee 50 % MpaBUIIbHBIX OTBETOB.

Kommiekt BonipocoB (YO)
(n1st ouenku komnerenuun OIIK-1)

JUHEHHASA U BEKTOPHASI AJITEBPA
MaTpulibl, TUIIBI MATPHILL.
Onepauuu ¢ MaTpuaMu, UX CBOWCTBA.
YMHOXEHUE PSIMOYTOJIBHBIX MATPULL.
MarpuuHnas popma 3alucH CUCTEMbI TMHEHHBIX adredpanyecKux ypaBHEHUH.
Onpenenuren U UX CBONCTBA.
[Tonsatue onpenenutens. MUHOPBI U anredpanyecKue TOMOIHEHHS.
CucreMbl TMHENHBIX aNreOpanyecKux ypaBHEHHM, OCHOBHBIE MTOHATHS U OIPEICIICHHUS.
IIpaBuio Kpamepa pemenust cucTeM JIMHEHHBIX ypPaBHEHUH.
OOparHast MaTpuIa u €€ BEIYUCICHHE. Y CIIOBHE CYIIIECTBOBAHUS 00PAaTHOW MaTPHIIBI.

LRI B WD =
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10. Penienne cuctem JTUHEHHBIX anreOpanyeckux ypaBHEHUM METO10M OOpaTHOM MAaTPHIIbL.

11. Meton IMaycca pernieHust CUCTEM JIMHENHBIX ypaBHEHUH.

12. Pemienrie mpou3BOIBHBIX CUCTEM JIMHEHHBIX ypaBHEeHUH MeTo10M ["aycca.

13. Paur matpuisl. Teopema Kponekepa — Kanenu.

14. OnHOpoaHbBIE CUCTEMBI JTUHENHBIX ypaBHEHUN. Kpurepuii cyiiecTBoBaHUS HETPUBUAIBHBIX pe-
LICHUM.

15. IloHaTre BeKTOpa U IMHEWHBIE ONIEpalliy HaJl BEKTOPaMHU, CBOIMCTBA ONEpALIUM.

16. JIuneitnas koMOUHAIUSI BEKTOPOB.

17. JIuneliHas HE3aBUCUMOCTb U JIMHEHHAs 3aBUCUMOCTb F€OMETPUYECKHX BEKTOpoB. Kpurepuit
JIMHEWHOM 3aBUCUMOCTH.

18. Ilonsarue 6a3uca. KoopauHaTel BEKTOpA.

19. OproHOopMUpOBaHHbIN Oa3uc. Pa3nojkeHne BeKTopa o BeKTopam Oasuca.

20. YnopssoueHHast TpOHKa BEKTOPOB.

21. CxansipHO€, BEKTOPHOE U CMEILIaHHOE NPOU3BEICHHE BEKTOPOB B OPTOHOPMUPOBAHHOM 0azuce.

22.YcioBusi OpTOTOHATILHOCTH, KOJJIMHEAPHOCTH U KOMIUIAHAPHOCTU BEKTOPOB.

23. JIuHeitHbIe MPOCTPAHCTBA.

24. Marpuna nepexoja ot 6a3uca kK 0a3ucy.

25. CoOCTBEHHBIE BEKTOPBI U COOCTBEHHBIE 3HAUCHHSI MATPULIBL.

MATEMATHUYECKHA AHAJIN3

[ToHsTHE IEPEMEHHON BEIMYUHBI U 00JI1ACTU €€ HU3MEHEHHUSI.

MOHATHE (PYHKIIMOHAIBHOW 3aBUCUMOCTH, Kilaccu(uKanus GyHKINH.

OmnpeneneHre U TUIBI YUCIOBOM MOCIEI0BATEILHOCTH.

[Ipenen uncnoBoil mocneaoBaTENBHOCTU. ApU(METHUECKUE OTIEpAIIMK HaJl MOCIEA0BATEIbHO-

CTSIMHU.

5. VYcnoBus cyliecTBOBaHUS KOHEYHOI'O INpEAEa YUCIOBOM IocienoBarenpbHocTu (Teopemsl Ko-

mu 1 Beliepmrpacca).

Bropoii 3ameqaTenbHbIi Ipeaeil.

7. llpenmen dbynkuuu. Onpenenenus. ['eomeTpuueckas MHTEpIpeTaus MOHATUS Tpeaena (QpyHK-

uuu. CBoiicTBa IpeIeToB.

beckoneuno manbie, 6ecCKOHEUHO OObIIHE PYHKITUU.

IlepBblil 3aMedaTenbHbIN Ipeaes.

10. beckoHeuHo Mable BETUYUHBI. DKBUBAJICHTHbIE OECKOHEUHO MaJlble U MX HUCIIOJIb30BAHUE MPU
BBIYHCIICHUH MpeaenioB. Tadiuiia SKBUBAICHTHBIX OECKOHEYHO MAIbIX.

11. HenpepbIiBHOCTh (DYHKITMU B TOYKE W Ha mpomexyTke. OgHocToponHue npenensl. Kiaccudu-
Kalus TOYeK pa3phiBa rpaduka.

12. CpoiicTBa (yHKIIHA, HETIPEPHIBHBIX Ha OTpe3ke (Teopembl Beliepmrpacca, bonbiiano — Kormm).

13. IIpousBonHas. I'eomerpudeckuii u puznyeckuii cMpica npou3BogHoN. KacarenbHas u HopMalib
K TUIOCKOH KPHUBOI.

14. Tabnuiia mpOU3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (YHKITUIA.

15. CBs13p MEXTy CYIIECTBOBAHUEM MPOU3BOJIHON (PYHKIIMU B TOUKE U HENIPEPHIBHOCTHIO (DYHKITMH
B TOU K€ TOYKE.

16. IlpousBoaHast CyMMBbI, TIpou3BeaeHUs, YacTHOro. [Ipon3BoaHas CiI0KHONW M oOpaTHOM (PyHK-
107178

17. IlpousBoaHas MapaMeTpUIECKH 3aAaHHOU (PYHKITHH.

18. IlpousBonHas PyHKLINH, 3aJaHHOH HESBHO.

19. InddepenmpoBaHue CIOXKHON MOKa3aTeIbHON (QyHKIIUH.

20. Iuddepenuupyemocts. uddepennman. ['eomerpuueckuii cMbicn nuddepenuana.

21. IlpousBognbie u qudPepeHIraIbl BHICIINX MTOPSIKOB.

22. OcHOBHBIE TeopeMbl AuddepeHnmraIbHoro ncuncienus (reopema depma, Teopema Posst, Teo-

pema Jlarpanxa, Teopema Kormn).

b

a

O *
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23.
24.

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

A e

= O 0~

e A R

9.

10.
11.
12.
13.
14.

I5.
16.
17.
18.
19.

20.

1.

IIpaBuio Jlonurans.

Mmnorounen Teiopa u ero cBoiictBa. ®opmyna Teinopa. OcraTounsliit uieH popmyisl Teii-
nopa B ¢popme Jlarpamka u [leano.

AcuMnTotsl rpaduka GyHKIUH.

OkctpemyM. Heobxoanmoe ycnoBue 3KkcTpeMyMa.

JlocTaTouHBIE YCIIOBUS IKCTPEMYyMa.

JlocTatouHoe ycioBHe Bo3pacTaHus (yObIBaHHS) (GYHKIIHH.

HauOonbiiee n HaumeHblee 3Ha4eHNs QYHKIIMU Ha OTPE3Ke.

BoinykinocTh, BOTHYTOCTb, TOUKa Nepernda. JlocraTouHoe yClIoBrUE BOTHYTOCTH (BBITYKJIOCTH).
Heo6xonumoe ycnoBue ToukH neperuda. JJocratounoe yciosue neperuoa.

OOm1ast cxemMa OCTPOCHHUS ¥ UCCIIeIOBaHUS rpaduka QyHKIHH.

OYHKIIMU HECKOJIBKUX ITIEPEMEHHBIX

OmnpeneneHne M reOMETPUIECKAN CMBICT (YHKIIUHU IBYX MEPEMEHHBIX.

Jluauu ypoBHS PYHKIMU IBYX ITEPEMECHHBIX.

YacTHble MPOU3BOAHBIE (PYHKIINH HECKOJIBKUX MMEPEMEHHBIX, UX T€OMETPHUECKUI CMBICTT
@OyHKIMY HECKOJBKHUX IEPEMEHHBIX, OHSATHE TTOJIHOTO TuddepeHnunana.
JuddepernrpoBanue CI0KHBIX GYHKINNA HECKOIBKIX TIEPEMEHHBIX.

ITpon3BoiHBIE BBICHIMX MOPSIKOB (PYHKLIMH HECKOJIBKHMX MepeMeHHbIX. CMelIaHHbIe TPOU3BOI-
Hble. Teopema IlIBapna.

[TpousBoaHas GpyHKIMK HECKOJIBKUX IMEPEMEHHBIX 10 HAIPABICHUIO.

[Tpon3BoHas 1O HANIPABICHHUIO U TPAJUEHT CKAJISIPHOTO TOJIS.

OKeTpeMyM (DyHKIIMH HECKOJIBKUX MEPEMEHHBIX.

. HeoGxonnmoe 1 octaTogHOE YCIIOBHS SKCTpeMyMa (DyHKIIMH ABYX MTEPEMEHHBIX.

HUHTEI'PAJIBHOE UCYUCJIEHUE

[TepBooOpasnasi, HeonpeaeneHHbINH HHTETpal. TabauIa OCHOBHBIX HHTETPAJIOB.
3amMeHa NepEMEHHON U UHTETPUPOBAHKE 110 YACTSIM B HEOIIPEIEIEHHOM UHTETpase.
WHTerpupoBanue ¢ IOMOIIBIO MOABEACHU 1101 3HaK Auddepennnana.
HNHTerpupoBanne parnoHaIbHBIX APOOECH.
WuTerpupoBaHue 1o 4acTsIM U 3aMEHA IEPEMEHHOM B OIIPEJIETIECHHOM UHTETpaJIe.
WuTerpupoBanue TpUroHOMETPUYECKUX (PYHKINUNA, OCHOBHBIE TPUEMBI.
WuTerpupoBanue npparoHaIbHbIX (yHKIHA.
VYHuBepcanbHas TPUTOHOMETPUYECKas ITOACTAHOBKA.
OnpenenenHsblii uHTErpai u ero cBoiictea. ®opmyna Hetorona — JleitOnuma.
[IpunoxkeHus onpeeieHHOro MHTerpaja K pelieHHIo TeOMETPUUECKIX U (PU3NYECKUX 3a/1ay.
Brruncnenue miomazeil ¢ moMoUbIo ONpEAEIEHHOTO HHTErpaa.
Brruucnenue miomaay v JiMHBI KPUBOM, 3a/IaHHON yPaBHEHUSMH B MTapaMeTpUUIecKon (opme.
Brruncnenue miomaay KpUBOJIMHEMHOTO CEKTOpA B MOJISPHBIX KOOPAUHATAX.
Brruucnenue nnomanaei B IpsAMOYTOJIBHBIX U MOJISPHBIX KOOPAMHATAX C MOMOIIBIO ONPEIEICH-
HOT'0 MHTErpasia.
Brruucnenue 1MHbL 1yry ¢ IOMOLIBIO ONPEIEIECHHOTO HHTErpaa.
Brluncnenue QMHbBL 1yryd KpUBOH, 3aJaHHOM apaMETPUYECKH.
Brruncnenue o6bema Tenna BpalieHus ¢ TOMOIIbIO ONPEAeICHHOT0 HHTErpaa.
Brruncnenue miomaan noBepXHOCTH TENa BPAICHHUS.
HecoOcTBeHHbIE HHTETrpabl MEPBOTO U BTOPOro Tumna. [IoHsATHs cXOIMMOCTH U PaCXOIUMOCTH
HECOOCTBEHHOT'O UHTETpaa.
HecoOcTBeHHbIE HHTETrpabl OT Pa3pbIBHBIX (QYHKIUH.
KparHble, KpUBOJIMHETHbIE HHTETPAJIbI
JIBOWHOI MHTErpaJl, ONPEAECICHNE U CBOMCTBA.
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Nowe

0

hd

10.

11.

12.

[IpaBuia BEIYKMCIIEHHS IBOWHOTIO MHTErPAJIa.

HexoTtopsle npunoxeHus ABOHHOIO UHTerpana (K BBIYMCICHUIO IUIOIajei, 00beMOB, CTAaTHU-
YECKUX MOMEHTOB, MOMEHTOB HHEPLIMH, KOOPANHAT LIEHTPA TSKECTH.

TpoiiHOl MHTErpa, oNnpeaeIeHNe U CBOMCTBA.

KpuBonmHENHbBI HHTETpaj IEPBOrO THIIA .

KpuBonuHelHbIi HHTErpana BTOPOro THUIIA.

HeoOxonumoe 1 10CTaTOYHOE yCIIOBUSI HE3aBUCUMOCTH KPUBOJIMHEWHOTO UHTErpaja OT MyTH
MHTETPUPOBAHUS.

®opmyna ['puna.

PSIJIBI

. Yucnosble nonoxuTenbHble psaabl. [loHsTHE cyMMbI OeckoHeuHOro psja. Cxoasimuecs u pac-

XOJIIMECS PAIBL.
HeoOxoauMplii IpU3HaK CXOJUMOCTH, TEOPEMBI CPAaBHEHHS.

[Tpuznaku HanamOepa u Kouu, HHTErpanbHbIM MPU3HAK.

3HaKonepeMeHHbIE PsiJibl, A0COTIOTHAS U YCIOBHAs CXOJUMOCTb.

Teopema JleitOHUIIA O CXOTUMOCTH 3HAKOYEPEAYIOIINUXCS PSIIOB.

@yHKIMOHAIBHBIE PSA/Ibl, PABHOMEPHAs CXOAMMOCTh, IPU3HAK Beliepimrpacca.
Crenennsle psizibl, TeopeMa AOerns, HHTepBal U pajinyc CXOAUMOCTH CTEIEHHOTO psAa.
Psin Tetinopa. YcnoBus pa3inoxumMocTd GyHKIUU B psag Teitnopa.

Paznoxenue B psag Teitsiopa HeKOTOPBIX QyHKIMIH (TaOIUYHbBIE Pa3I0KEHNUA).
[Ipumenenue psina Teisiopa kK IPUOIUKEHHBIM BBIYUCIICHUSM.

OBBIKHOBEHHBIE TU®P®EPEHIIUAJIBHBIE YPABHEHMUSA

OCHOBHBIE TOHATHUS TEOPUU OOBIKHOBEHHBIX AU (epeHINaNbHBIX YpaBHEHUH NIEPBOTr0O MOPsA-
Ka: omnpezeseHne 0OBIKHOBEHHOTO AU(QepeHINaIbHOTO YpaBHEHUS, (POPMBI 3aITUCH OOBIKHO-
BEHHOTO M PEepeHINATFHOTO YPaBHEHUS MIEPBOTO MOPSAKA, TOHATHS OOIIET0 W YaCTHOTO pe-
IIEeHUH, OOIIEero ¥ YaCTHOTO WHTETPaJIoB.

[TocranoBka 3amaun Komm mist quddepennmanbHoro ypaBHEeHHS IEPBOTO MOPSIKA.

Teopema cymiecTBOBaHUS U €IUHCTBEHHOCTH pelieHHs A TudepeHNaTbHOI0 YpaBHEHUS
IIEPBOTO MOPsIJIKA.

I'eomeTprueckuil cMpIc 001IEro HHTErpaja OOBIKHOBEHHOI'O JI.y. IEPBOTO MOpsAKa.
Juddepennnanbabie ypaBHEHUS IEPBOTO TOPSIIKA C Pa3eNICHHBIMHU M Pa3JIENIOMUMUCS TIe-
PEMEHHBIMHU.

Jlunetinpie mudepeHIaIbHbple ypaBHEHHS TIEPBOTO MOpsiiKa. MeToll BapuaIlly IPOHU3BOIIb-
HOU ITOCTOSIHHOU.

Juddeperunanpabie ypaBHEHUS 7-T0 TOpsiaka. OCHOBHBIC TOHATHUS: ()OPMBI 3aITUCH, TTOHSTHUS
00I1Ier0 ¥ YaCTHOT'O PELICHUH.

[TocranoBka 3agaun Kommm u kpaeBoii 3a1a4u it 0OBIKHOBEHHOTO (D (PepeHITnaIBHOTO ypaB-
HEHUS 1-TO NOpsAAKa.

WuterpupoBanue nuddepeHnnanbHbIX ypaBHEHHHA 7-TO TIOPSIIKA METOIOM TOHM)KEHUS TTOPSII-
Ka.

Jlunelinpie oHOpOAHBIE MU(epeHInaIbHbIe ypaBHEHHs n-ro nopsiaka. OOmme cBoWcTBa pe-
LICHUM: MOHATHS JIMHEHHO 3aBUCHMBIX M JIMHEMHO HE3aBUCUMBIX DPELUEHUH, ONpPENEIUTENS
BpoHckoro, nonsTue GpyHmaMeHTaIbHON CUCTEMBI PEIICHUH,

Teopema o cTpykType 00Iero peuieHuss 0ObIKHOBEHHOI'O JIMHEHHOIo OJHOpPOJHOro audde-
PEHLMAIBHOTO YPABHEHUS 1-T'O MOPSAIKA.

Jlunelinple oqHOpOAHBIE TU(epeHIMaIbHbIEe YPaBHEHHS 7-TO TOPSIKA C MOCTOSTHHBIMH KO-
spdunmentTamu. XapaKTepUCTUIECKOE YpaBHEHHE, eTr0 CBs3b ¢ MU (HepeHIInabHBIM YpaBHE-
HUEM.
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13. Bujx 9acTHBIX pelieHuH JTUHEHHOTO OJHOPOIHOTO TU(GEPCHIIMATHLHOTO YpaBHEHUS 7 - TO
MOpsAKAa C TOCTOSHHBIMU KO3(pPHUIMEHTaMU B 3aBHCHUMOCTH OT BHUIA KOPHEHW XapaKTepH-
CTUYECKOTO YPABHEHHS.

14. Jluneitnple HeogHOpOoaHBIE AuddepeHnnanbHble ypaBHeHUs. Teopema 0 CTPYKType o01ero
peLIeHus.

15. Pemenne nuHEHBIX HEOAHOPOIHBIX N PepeHInaNbHbIX YpPAaBHEHUH C MOCTOSHHBIMHU KO3()-
¢durmenTamu. MeToJ1 mog00pa 4acTHOTO PEIICHUs TS TPAaBBIX YacTeil BUIa

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

16. Pemenne nMHEHHBIX HEOTHOPOIHBIX JU(GEPEHINATBHBIX YPAaBHEHUH METOJ0M Bapualiu
IIPOU3BOJIBHBIX TTOCTOSIHHBIX.

17. IlocTaHOBKA U pellIeHue 3a/1aul Ha COOCTBEHHbIE 3HAYCHMUSI.

18. Cucremsl quddepeHnmanbabix ypaBHeHui. [lonsTre HopManbHOM cuctembl. [lonsaTus o0rie-
IO U 4acTHOTO peleHui cuctemsl. Teopema o mnpuBeaeHuu AudQepeHInanbHOro ypaBHEHUs
n-TO MOpsJAKa K HOpMaJbHOU cucTeEME. METOI MCKITFOUEHHS] HEU3BECTHBIX.

TEOPHUSI BEPOSATHOCTEM

Bunbr cnyualtHbIX COOBITHH.

Krnaccudeckoe U cTaTUCTHUECKOE OMNpEENICHUs BEPOSITHOCTU MOSIBICHUS COObITHSA. OCHOB-

HbIe (POPMYIIBI KOMOMHATOPUKH.

3. IlpuHIUII CTaTUCTUYECKONM YCTOMYMBOCTA  OTHOCUTENBHBIX 4acTOT. CBS3b M pa3nuyue
MEXTy KJIACCHUYECKUM U CTATUCTUYECCKUM OIPEICTCHUSIMHI BEPOSTHOCTH.

4. Teomerpuyeckoe onpeerncHue BepoITHOCTH. 3a1ada broddona.

N —

5. Anrebpa coObiTuii. IIOHATHS CyMMBI M TPOM3BEACHUS COOBITUM, UX TE€OMETpHUYECKas WHTep-
npetarus. OCHOBHBIC 3aKOHBI AJIT€OPBI COOBITHH.

6. Teopema clOXeHUS BEPOSITHOCTEH JIIsl HECOBMECTHBIX COOBITHI. CleicTBUS U3 Hee.

7. Teopema CIOKEHHS BEPOITHOCTEH ISl COBMECTHBIX COOBITHIA.

8. TeopemMa yMHOKEHHS BEpOSTHOCTEH JIsl 3aBUCHUMBIX W HE3aBUCUMBIX  coObIThii. [loHsTHE
YCJIIOBHOW BEPOSITHOCTH.

9. Teopema 0 BEpOSTHOCTHU MOSBICHUS XOTS ObI OJHOTO COOBITHS.

10. ®opmyna MoJHOI BEPOSITHOCTH.

11. ®opmyna bepnyu.

12. JlokanbHas 1 HHTErpanbHas TeopeMsl Jlamnaca.

13. Onpenenenue u TUNBI cay4yaiiHbIX BennunH. [loHsTHEe 3aK0HA pacmpeneneHus clydaiHON Belu-
yuHbL. Psn pacnpenenenus.

14. nterpansHas QyHKIMs pacrpeaeneHus: BeposTHocTel. OnpeneneHue, BEpOSTHOCTHBIN CMBICI
Y CBOMCTBA.
[TnotHOCTH BeposiTHOCTEH. OmpeneneHre, BEpOSTHOCTHBIA CMBICT U CBOMCTBA.

15. CBsi3p MEXIy UHTErpadbHOW (yHKLMEH pachpeleleHuss BEPOSTHOCTEM M IJIOTHOCTBIO BEPO-
SITHOCTEMN.

16. Onpenenennie, BEpOSITHOCTHBINA CMBICI M CBOWCTBA MaT€MAaTHUYECKOTO OXKUJAHUS I JUCKPET-
HBIX ¥ HETIPEPHIBHBIX CIIYYaiHBIX BETUYHH.

17. Onpenenenue, BEpOSTHOCTHBIM CMBICT H CBOMCTBA AUCTICPCUH.

18. BuHOMMAaTBHBIN 3aKOH pacmpeaeIeHus.

19.CpenHee 1 HawWBEepOsITHEHINIEE YMCIIA TOSBICHUNA COOBITHS TIPH OMHOMHUAIBHOM pacIpeee-
HUU.

20. 3akon pacnpenenenus [lyaccona.

21. PaBHOMEPHBII 3aKOH paclpeeieHUs BEPOITHOCTEH.

22. moka3aTeNbHBINA 3aKOH PACTIPEICTICHUS BEPOSITHOCTEH.
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23. HopMmanbHbIN 3aKOH pacHpelesieHHs BepoATHOCTEW. BeposTHOCTh momanaHus HOPMAaJILHO
pacnpenesieHHON CIly4YallHOW BEJIMYMHBI HA TPOU3BOJIbHBIA KOHEYHBIN HHTEPBAL.

24. BepoATHOCTb MONAJaHUS HOPMAJbHO DPACIPEAEICHHONW CIIy4allHONM BEJIMYMHBI HAa HHTEpBAl,
CUMMETPUYHBIN OTHOCUTEIBHO cpeiHero 3Hauenus. [Ipasuno tpex curm. Teopema JlsmyHoBa.

25. IlpenenbHble TEOPEMBI TEOPUH BEPOSITHOCTEH.

MATEMATHYECKASA CTATUCTHUKA

1. IlpenmeT v OCHOBHBIE 3a7jaull MATEMaTUYECKON CTAaTUCTHKHU.
2. TlonsTtue o BbIOOpOUHOM MeToz€. I 'eHepanbHas U BHIOOPOUHAsi COBOKYITHOCTH.
3. OCHOBHbIE MOHATUS MAaTEMaTUYECKON CTaTUCTUKHU (BapUaLlMOHHBIN PsJl, 4aCTOTA, OTHOCUTEIb-

Hasl 4acTOTa, CTATUCTHUYECKOE paclpeiesieHHe BEIOOPKN).

4. Dwmnupuueckas GyHKIUS pacupeesieHHst BHIOOPKH U €€ CBOWCTBA.

5. TlonwuroH 4acTOT ¥ MOJMIOH OTHOCUTENIBHBIX YacTOT.

6. I'mcTorpamMma 4acTOT U OTHOCHUTEIbHBIX YACTOT.

7. ToueudHble OLIEHKU ITapaMETPOB pacipeesneHus. TpeOoBaHus K OLEHKaM.

8. Bribopounas cpennsisi. CBOWCTBO yCTOMYMBOCTH BHIOOPOYHBIX CPEIHUX.

9. BoibopouHas ¥ UCHpaBICHHAs AUCHICPCUM.

10. UnTepBanbHble OLIEHKH. JlOBEPUTENbHBIM MHTEPBAl U JOBEpUTENbHAs BEpOATHOCTb. [loHsTHE
TOYHOCTH OLICHKHU.

11.IlocTpoeHue AOBEPUTENBLHOTO MHTEpBANA JUIsl OLIEHKU T'€HEpabHOM CpeAaHel MpHU HU3BECTHOM
CpEIHEM KBaJPAaTUYECKOM OTKIOHEHUHU.

12. IlocTpoeHue JOBEpUTENBHOIO MHTEpBaia AJs OLUEHKU I€HEpaJbHOW CpeaHel mpu He- U3BECT-
HOM CpeJIHEM KBajpaTHyeckoM OoTkJIoHeHuH. Ciydail Manoi BeiOopku. Pacnipenenenue Crbio-
JICHTA.

13. YopoleHHble METO/Ibl pacyeTa CTaTUCTHUECKUX XapaKTEPUCTHK BBIOOPKH. YCIIOBHbIE BapHaH-
Tbl. MeTO IPOU3BEICHUN.

14. Kputepuu cornacusi. YpoBeHb 3HAUUMOCTH.

15. Kpurepuii ) 2 [Iupcona.

16. KoppenaunoHHas 1 perpecCMOHHasi 3aBUCUMOCTH.

17. YpaBHEeHHE BBIOOPOYHOU PETPECCHUM.

18. Bribopounslii k03¢ puimeHT perpeccum.

19. Be16opouHbIii KOA(PPUITUEHT KOPPEISALIUHN.

20. CBs13b M&Xy BEIOOPOUYHBIMHU KO (UIIEHTAMH PETPECCUU KOPPEIIALINY.

KoMmiiekT 3aganmii 1Jis1 BbINOJHEHU S
pacuetHo-rpaduveckux pador (PI'P)
(n1st ouenku komnerenuuun OIIK-1)

110 AUCITUITIINHC Marematnka
(HaMMEHOBaHUE TUCLUILIHHBI)

Ilo anredpe
PI'P Ne 1, yacth 1
-1 1 0 2 0 2
3apanue Nel. Jlanbl matpuel A= 1 3 2 | u B=|0 -3 3
4 0 -3 1 1 -1

BrmonanTs neiictus: A° +8B' .
Baanue Ne2. TTpojomKuTh JaHHOE MaTpuuHOe paBeHcTBO (2A4+3B)’ —4A4° —6AB =...
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U IPOBEPUTH €ro Juid MaTpull A U B U3 NepBoro  3aJaHusl.
3aganue Ne3. BoruncinuTh onpeaesnTels AByMs CIOCOOaMHU: pa3ioKEeHHEM IO IEPBOM CTpPOKe U
paslIoKEHNEM O TIEPBOMY CTOJIOLLY.

1 0 -1 2
0 2 1 -1
1 1 -1 1}
11 -2 1
3ananue Ned4. /linst nTaHHOW MaTpHUIIBI HAWTH 00paTHYyIo MaTpuily. CaenaTh MPOBEPKY.
1 0 2
I 1 0f.
-1 2 3

3aganue No5. Pemuth marpuunoe ypasaenue AXB = C (naiitu X). Coenath IpOBEPKY.

el g e

3aznanue Ne6. Haiitu panr MmaTpusl.

1 -1 2 3 7
0 5 4 3

2 8 9 15|
3 -8 2 6 20

PI'P Ne 1, yacth 2
3apanue Nel. Pemnts cucremy metonom Kpamepa. Crenatb npoBepky.
X +4x, —x; =-2
2x, +2x,+3x, =7
3x,+6x, —2x; =1
3ananue No2. Pemuth cuctemy u3 Nel MmeTogoM oOpaTHON MaTpHUIIBL.
3aganue Ne3. Pemuts cuctemy u3 Nel merogom ["aycca.
3ananue No4. Pemuth HEOOHOPOIHYIO cucTeMy MeTtoaoM ['aycca. Halitu oG1iee pemienue u yacT-
HOE pelleHuE.
X +x,+2x;,+3x, =5
3x, +2x, —4x, - 2x, =1
S5x,+4x, + 4x, =11
3ananue NoS. Pemuth oqHOpoIHYIO0 cucteMy MetonoM ["aycca. Halitu obmiee pemenue u @CP.
2x, +6x, = 9x;, - 9x, =0
4x, —5x; +x,=0
3x,4+3x, = 7x; —4x,=0"
X, —3x, +2x; +5x,=0
PI'P Nel, yacTtn 3
3ananue Nel. IToka3aTh, uTo BEKTOPHI M1, 11, p OOPa3ylOT 6A3HC B IPOCTPAHCTBE H PA3NIOKUTH

BeKTOp a 1o atomy Gasucy: m =(1,—-1,2),n =(2,0,3), p=(-2,-1,1),a =(5,—-4,13).
3amanue No2. JlaHbI BEKTOpPHI M W 711 . BBICHUTH — KOJTTMHEAPHBI JIU BEKTOPHI d H b.

m=(28,-8,8),71=(-21,6,—6), a=2m+i,b =2i—.

AN
Bamanne Ne3. Haittn | @ |, ecmn || =642, |7|= 2, (71, 7) = 135", @ =67 — .
3amanue Ned. Jlau A ABC . Haiitu £ B,ecriu A(1;-1;2),B(3;3;2),C(7;1;2).

3aganue No5. Tlpu Kakux 'x' BEKTOpbl d W b TepIeHAUKYISAPHBI?

61



a=(x;1;-4),b =(x-3;12; x).

Bamanne Ne6. Haiitu momia/p mapauieorpaMmma, IIOCTPOSHHOTO Ha BEeKTopax d u b .

A T
=3, (m,n)=—.
(m, n) p

a=2m-5n,b=m+n,|m

3apanue No7. Haittu mnomanes tpeyronsauka ABC, ecou A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).
3amanue Ne8. JlaHbl BEKTOpHI d, b, . BhIsicHHTE — KOMILJIAHAPHBI JIK BEKTOpbI. Eciiu BEKTOpHI HE
KOMIUJIAHAPHBI, TO HATH 00BEM Tapajuiesenumnesia, MIoOCTPOCHHOTO Ha BEKTOpax d, b , C U OIpe-
JEUTh — KaKyl0 TPOUKY OHU 00pa3yroT.
a(l;-1;5),b(2;4;-2),c(3;0;1).
PI'P Ne 4

3amanne Nel.  Jlnsa nuHeliHOro omepatopa A 3amaHbl 00pas3bl 0a3MCHBIX DJIEMEHTOB
Ae , Ae,, Ae,. 3anucars MaTpuny omneparopa 4 B 6asuce € ,e€,, €, U HAlWTH oOpa3

3JIEMEHTA X .
Ae =7Te +3e,—2e,, Ae,=e
x=2e —4e, +e,.

|
Q|
(3]
+
N
Q|
W
N
Q
(9%}
Il
)
)
+
)
I
[38)
+
W
®

3aganue No2. Haiitu coOCTBEHHBIE 3HAUEHUS U COOCTBEHHBIE BEKTOPBI JIMHEHHOIO OIleparopa, 3a-

" -4 1
JTAHHOT'O B HEKOTOPOM Oasnce MaTpulied A4 = L

Ilo unTerpasam
HeonpeneneHHbI HHTErpas
HajiTu uaTerpasbl.

1J-\/@+3d 5 J-sm2xd 3. j

Ccos™ x cos” x 2x+/Inx

cos(2 5\/_)

4-J Sx+1 d SJ-

VX +2x+7

cos(In3x+4)

dx 6. j(l —3x)cos 5xdx

7. [arctg2xdx 8. [ cosSxdx 9. [x*In(x+3)dx 10. | dr 11. [(2-x)In3/xdx

2x

12, [(x* +3x-1)3"dx 13. j3xsin2§dx 14. I(Sx—3)cos%dx 15. [(V7 = 5x)sin xdx

16. jx 1)’ In? (x—1)dx 17. de 18, 9(sinx+cosx) 1o x4_4x3+13xdx
1+4x (cosx— smx) x(x—l)(x—z)

J-2x3—6x2+7x—4 X+ 2x +2x+1

Gy / o)) [sin* 2xc0s' 2xdx 23, [sin’ xcos* 3xdx 24,

dx
Imdx 25. IW ;

OnpeneneHHbIH HHTErPaJl
1. Haiitu niomane GUrypsl, orpaHu4eHHON rpapukamMu QyHKIHMH.
2. Haiitu mutomaap Gurypsl, orpaHIYCHHON JTMHUASMU, 3aJaHHBIMU YPABHEHUSIMH B TIOJISIPHBIX KO-
OpAMHATaXx.
3. Haiitu o0beM Tena, 00pa3oBaHHOTO BpamieHneM Guryp. s HedeTHBIX BAPHAHTOB — OTHOCH-
TenbHO ocH 0X, sl YeTHBIX BApUAHTOB — OTHOCUTENIBHO ocH (y.
4. BBIYMCINTD AJIMHBI IyT KPUBBIX:
a) 3aJJaHHBIX YPaBHEHUSAMU B MPSAMOYTOJILHOM CUCTEME KOOPIUHAT;
6) 3aaHHbIX YPABHCHUAMU B IMOJIAAPHBIX KOOpAWHATAX — IJId YETHBIX BApUAHTOB,
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ypaBHEHHUSAMH B TapaMeTpuueckon hopme — 1j1s1 HEUETHBIX BAPUAHTOB.
5. BbUUCAUTD MIOMIAAN TOBEPXHOCTH, 0OPA30BAHHOM MPHU BpallleHUH BOKPYT ocu 0X KPUBOK.
6. BoruncnuTh HeCOOCTBEHHBIE MHTETPAIBI WIIH YCTAHOBUTD UX PACXOJAUMOCTbD.
YcnoBus 3amau

) y=x*/2, y=1/1+x%) 2) r=sin’g 3) x* =2y, y=[
4a) y=¢e', 0<x<In5 46) r=3(-sinp) —-7/2<@<-7m/6
) 1
5) y=1/x, 3<x<4 6) | d ,  [xIn® xdx
1

X
Qx-Wx =17 0

KpartHble, KpuBOJIMHeiiHbIe HHTETPAJIbI

2 2y
1. VI3MeHHTH TTOPSIZIOK HHTETPUPOBAHUS B IBOWHOM uHTerpane [dy | f(x,y)dx.
0 y-2

2. Bb4UCIHTL 00BEM TeNa, OTPAHUYEHHOTO TIOBEPXHOCTAMU X~ +)° =4x, z=x, z=3x.

3. BblYuCINTh MEXaHHYECKUE XapaKTCPHUCTUKH IUTACTHHBI - YCIIOBHS, 3a/IaI0IINE IUTACTHHY
AABC, A(0;0), B(-3;0), C(0;1) Haiitn x_, ..

4. Berauciauth paboTy CHIIOBOTO MOJISI BJIOJIb IYTH, 33/1aBAeMOT0 JIMHUEH [ B HAaNpaBJICHHH BO3pac-
TaHUA mapameTpa ¢: cuna F = (x°;y—z;x), ypaBHEHHE KPUBOIi
x=t,y=t-1,z=2t,0<t<2.

IIo 00bIkHOBeHHBIM MU epeHIHATbHBIM YPABHEHUAM
1. HapucoBaTh HHTErpaIbHyIO KPHBYIO ypaBHEHHs )’ = x? - ), MPOXOIALIYIO

yepe3 Touky M(2;3/2).Pemuts ypaBHEHHE METOIOM U30KJIHH.
Pemuts ypaBHeHuUs:

2. 4+ dx—ydy=x"ydy,

2
3. d—y:y—2+8—y+8,
dx x X
dy 3x+2y+1
dx x+1

2

5. xe’ dy+ (xzyey2 +tgy)dy =0.

Pemmts 3apaun Ko ans ypaBHeHUi:

dy 2 3y
6. L= 22 n=1,
dc x* x ¥
7. 4y +x°y=(x>+8)ey?, y(0)=1.
8. Pemwnts ypaBHEHHE: XY+ = —.
yp Yy Y \/;
9. Pemmwmts 3anauy Komm: " =18sin’ ycos y, y() = % , y'()=3.

Pewnts ypaBHeHus:
e

10. y'""+y" =x,
11. y"+5y"+7y"+3y=(16x+20)e",
12. y"+25y=2cos5x—sinSx+e™,

|
13, y"—3) 42y L
A WIS

14. Pewuth kpaeByro 3amauy: y"+2y'+5y=-3sin2x, y(0)=1, y(—] =0.
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15. Haiitu coOcTBEeHHbIE 3HaueHUs A U COOCTBEHHbIC (QYHKIUU ) 3aJauu:
Y+ Zy=0, y(0)=0, y(b)=yb).
Pemmnths ypaBHeHHUS:

16. x*y"+2xy' =6y =xInx,

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

2_r ’ r .
xz' +5xz+4y=0, z =y-z, =4y—-3z+sinx,
18. Y 19.4° 77 20,17 =
y' =z yi=z-y. z'=2y—z—cosx.
Ilo Teopun BeposiTHOCTEI
1. ¥V cbopmmka mumerorcs 10 meraneit, Mano OTIIMYAIONMXCSA 1O BHemHeMmy BHay. M3 HuHX 6

JieTajei mepBoro copta, a 4 — Broporo. KakoBa BEpOSITHOCTb TOTO, YTO CPEAM B3SATHIX Hayaady
5 netaneit 3 okaxyTcsi IepBoro copra?

2. B ypHe 7 4epHbIX MIApOB M 5 KENThIX mapoB. HaliTH BEpOSTHOCTH TOTO, YTO CPEIH HAyaady
W3BJICUCHHBIX 4-X IIAPOB OKAXKETCS 0oJiee 2-X HKEINThIX.

3. BeposATHOCTh OTKa3a Ka)/J0ro M3 HE3aBUCUMO pabOTAIOLIMX 3JIEMEHTOB 3JEKTPUYECKOH 1enu
pasaa P =0,05. Haiitu BeposTHOCTL 6€30TKa3HOM pabOThI JIEKTPHIECKOMN LETH.

1

|_|

4. Ha nByx ctaHkax oOpa0aThIBarOTCS OJHOTHITHBIE JETalH. BeposSTHOCTH M3rOTOBICHUS CTAaHAAPTHOM
JIETaJIH IS TIepBOTO cTaHKa paBHa 0,96, a s Broporo cranka - 0,92. Jletanmn CKIaABIBalOTCS B OJTHOM
MecTe, MpHUYeM TEepBbI CTAaHOK HM3rOTaBIMBaeT B 1,5 pa3a MmeHbplie neraneld, yem BTopoil. Halitu
BEPOATHOCTB TOTO, YTO B3ATas HAyAa4y JAETallb OKaXXETCsI HECTAHIAPTHOM.

5. BeposTHOCTH TOTO, YTO HayJady B3sATas ACTallb U3 MapTHH CTaHAapTHA, paBHa 0,92. Haiftk BeposSTHOCTH
TOT'0, UTO CpEAU B3ATHIX HayJauy HICCTU ILeTaHeﬁ HE MCHECC JIBYX OKAXYTCA HECTaHAaPTHBIMU.

6. BeposTHOCTH 6€30TKa3HOI paboThl Kaxkaoro u3 700 He3aBUCHMO pabOTAIOIIMX AJIEMEHTOB HE-
KoToporo ycrpoiictsa paBHa 0,85. HaliTu BeposTHOCTH TOrO, YTO BBIAYT U3 cTpos oT 80 1o
120 snemenTtoB; poBHO 100 351€MEHTOB.

7. YCTpoWCTBO COCTOUT M3 4-X DJIEMEHTOB, pPa0OTAIOIIMX HE3aBUCHUMO JpYyr OT Jpyra.
BeposTHOCTh HaiexKHOM pabOThI Ka)KIOT0 JIeMeHTa B 0lHOM uctbiTanuu paBHa 0,9. CoctaBuTh
3aKOH pacnpeAcsieHUusl JUCKPETHOW CIIy4aillHOW BEJIMYMHBI X - UKMCJIAa OTKA3aBIIMX 3JIEMEHTOB B
OJIHOM OIIBITE.

8. HesaBucumblie ciyvaiiHple BeIWYUHbI X U Y 3aJaHbl PsiIaMU paclipeeeHusl.

-2 1,5 2 3 1,510 2
X Y

0,1 0,3 | 0,2 o 0,3 10,2
P P

Haiitu cpemHee KBagpaTHUECKOE OTKIOHEHNE BenunauHbl Z = 2.X 2_3y.

9. VYcTpoHCTBO COCTOUT U3 4-X HE3aBUCUMO PAOOTAIOIIUX OJHOTUITHBIX JIEMEHTOB. BeposTHOCTD
HaJEeXKHOM paboThl Kaxaoro siaemMenta pasHa 0,995. Haiitu BeposSTHOCTH TOTO, YTO PabOTAIOT
HE MEHEE TPeX JIEMEHTOB.

10. Cnyyaiinas BenuurHa X 3a/aHa INIOTHOCTBIO BEPOATHOCTEU:

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

Haiitu kosddunment "a'", uHTErpajgbHyIO0 (QYHKLUHUIO pacrlpeaeieHus
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F(x), M(X), D(X) n BepositHOCTb nonaianusi X B untepnai (0,2; 0,8).

11. Ha cranke m3roraBnuBaeTcs JeTanb. Ee nnuHa X - ciydaiiHas BeIM4YMHA, paclipesieieHHas 110
HOPMaJbHOMY 3aKOHy ¢ mapamerpamu: d =20 cMm, 0 =1,1 cm. HaliTu BEpOATHOCTH TOrO, 4TO
JUIMHA JeTanu 3akiatoueHa Mexay 19 cm u 21,1 cm. Kakoe oTkiioHEHUE JUIMHBI A€Talld OT d
MOXHO TapaHTHUpoBaTh ¢ BeposTHOCTRIO 0,9; 0,99? B kakmx mnpenemax OyayT JexaTh
IIPAKTUYECKH BCE pa3Mepbl AeTaneit ?

ITo MaTeMaTHYeCKOH CTATHCTHKE

Jlnist KaxJ10ro BapuaHTa Tpedyercs:

1. IlpenctaBuTh ONBITHBIE AAHHBIE B CIPYNIHPOBAHHOM BUJE, pa30UB HA k paBHOOTCTOSILUX Ya-
CTHYHBIX HHTEPBAJIOB.

2. Haiitu smMnupuueckyto (yHKIUIO paclpeeseHus U IOCTPOUThH €€ IpaduK.

3. TlocTpouTh MOJUIOH U THCTOTPAMMY OTHOCHUTENBHBIX YacCTOT.

4. BplUKUCANTD METOJOM IMPOU3BEIACHHUM UYMCIOBBIE XAapAaKTEPUCTHKU BBIOOPKU: BBIOOPOUYHYIO
CPEIHIOI0, BHIOOPOYHYIO M MCIIPABICHHYIO IHCIIEPCUH, BBIOOPOYHOE CpeaHee KBaJpaThye-
CKO€ OTKJIOHEHHUE, KOA(PPHUIIMEHTH aCHMMETPUHN M IKCIECCA.

5. Haiitm TOYEYHBIE OLEHKM NApaMETPOB HOPMAJIbHOI'O 3aKOHA PACIpPEAENIEHUS U IUIOTHOCTh
BeposTHOCTEH f(X).

6. IIpoBeputh, coriacyercs JM NpUHUMAaeMas TUIOTe3a O HOPMAJIbHOM pAaCHpelesIeHUH T'eHe-
palbHOW  COBOKYIHOCTH C SMIHPUYECKAM PpACIPEICICHUEM BBIOOPKH, HCIIONB3YS KpUTe-
puu [Tupcona u Koamoroposa (mipu yposasax 3Hauumocts 0,05; 0,01).

7. HailTu wuHTEpBaJIbHbIE OLIEHKU MapaMETPOB HOPMAJILHOTO 3aKOHA pacIpe/ieeHUs], IPUHSAB J10-
BEpUTENbHYI0 BepoaTHOCTh ¥ = 0,95 1 0,99.

3amanue
Pe3ynbTaThl perucTpanuu cpeaHei dKCIUTyaTallMOHHONW CKOPOCTH JIBHXKEHUS aBTOOYCOB Ha
MEXAYTOPOJHBIX MapUIpyTaxX MpeJICTaBICHbI B BUAEC BAPUAIIMOHHOTO 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 42,6 442 51,0

Kputepun onenkmu:

- OLIEHKA «3aYTE€HO» BBICTABIIETCS CTYJCHTY, €CIIM OH PEryJspHO B TEYEHUE CeMecTpa MpeCcTaB-
JiAJT pCICHUA 3a4a4, BBIMTOJTHWII MMOJIHOCTHIO BCC 3alaHUA U UX 3allUTUII, OTBECTUB HAa BOIIPOCHI IIPEC-
10/1aBATE;

- OLICHKA «HE 3aYTEHO» BBICTABIAETCA CTYJIEHTY, €CIIM OH HEPETYJSIPHO B TEUEHHE CeMeCTpa Mpe-
CTaBJISUT PELICHHUs 3a/1a4, BHIOIHUII 3aJlaHHs HE MOJHOCTBIO WIIM BOOOIIE HE MPECTABIISIT pabOThI
Ha MMPOBCPKY, AO0IIYCKACT CYIICCTBCHHBIC HCTOYHOCTH B OTB€TAX HA BOIIPOCHI IPCIIOJaBaTCIIA.

65




66



	2022-10-18 22-01-52 - математика 
	Математика 221-113



