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1. Ileau ocBOeHMS AN CUUILIHHBI

K OCHOBHBIM meJsiM OCBOCHHS IUCIUIUTHMHBI  «Maremartukay CiemyeT
OTHECTH:
- BOCIIUTAHHE Y CTYJICHTOB OOIIel MaTEMaTHICCKON KyIbTYPHI,
- MpUOOpeTeHNEe CTYACHTAMH IIMPOKOTO Kpyra MaTeMaTHYeCKUX 3HAHWUN, YMEHUN U
HABBIKOB;
- pa3BHUTHE CIIOCOOHOCTH CTYJCHTOB K MHAYKTHBHOMY U JICTYKTUBHOMY MBIIICHHIO
Hapsay C Pa3BUTHEM MAaTEMAaTHUECKOW MHTYHITUH;
- YMEHHUE CTYACHTAaMH Pa3BUBATh HABBIKA CAaMOCTOSTEIBLHOTO M3yUYCHHs y4eOHOH U
HAay4YHOM JINTEPATYPHI, COJepKAICH MaTeMaTHIECKUE CBEACHUS U PE3YJIbTATHI;
- opmupoBaHue y cTyfeHTa TpebyemMoro Habopa KOMIIETEHIIUH, COOTBETCTBYIOIINX
€ro HaIpaBJIECHUIO MMOATOTOBKH M 00ECIICUMBAIOIINX €TI0 KOHKYPEHTOCIIOCOOHOCTh Ha
pBIHKE Tpyaa.

K ocHOBHBIM 3agayaM OCBOCHHUS IUCIUIUITMHBI «MaTtemaTuka» ClemyeT
OTHECTH:
- OCBOCHHE CTYJICHTAMHU OCHOBHBIX TOHSTHH, METOIO0B, (POPMUPYIOMIHMX OOIIyIO
MaTEMaTUYECKyI0  IMOATOTOBKY, HEOOXOAMMYIO JJIi  YCIICIIHOTO  peIICHUS
MIPUKJIATHBIX 337024,
- TOATOTOBKY CTYJCHTOB K JIEATCILHOCTH B COOTBETCTBUHU C KBaJTM(UKAIMOHHOMN
XapaKTePUCTHUKOM OakaliaBpa 10 HaIlPaBJICHHIO, B TOM YHciie (POPMHUPOBAHUE YMEHUN
UCIIOJIB30BaTh OCBOCHHBIC MaTEMaTHYECKHE METOJbl B  MPpodeCcCHOHAIBHOU
JeATeIIbHOCTH.

2. Mecto nucuuniauHbl B cTpykrype OOII 6akanaBpuara

Jucnumuaa «MaTeMaTiKay OTHOCUTCS K 00s3arelbHoi yactu Oioka b1. Ee

M3yUYeHHE 00eCIeUrnBAET U3YUECHUE TUCIIUIUINH:
B 6azoeoti wvacmu:

- pusuka;

- "H(GOPMAIIUOHHBIE TEXHOJIOTUH;

- TeOpeTUYeCcKasi MEXaHUKa;

- COPOTHUBIICHUE MATEPHUATIOB;

- CTpOUTEIbHAS MEXAHUKa,;

- TEOpUs YIIPYTOCTH C OCHOBAaMHU TEOPUM TIIIACTUYHOCTH U TOI3YUECTH;

- MEXaHMKa KUJIKOCTH M Tras3a;

- 9JICKTPOTEXHHUKA U DJICKTPOHUKA;

- TEOPETUYECKNE OCHOBBI TEIJIOTEXHUKU;

- UTH)KEHEpHAas reo/1e3us;

- METPOJIOTHS, CTaHAAPTU3ALUS U CEPTUDUKALIS;
- BEPOSATHOCTHBIC METOJbl CTPOUTEIHLHON MEXaHUKU M TEOPUU HAACKHOCTH
CTPOUTENILHBIX KOHCTPYKITUH;
- HEJIMHEWHBIE 3aJ]a4l CTPOUTEILHOU MEXAHUKHU;
- TEOpHs pacuera IJIACTUH U 000JI0YEK;



- TUHAMUKa U YCTOMYUBOCTb COOPYKEHUH;
- CEMICMOCTOMKOCTb COOPYKEHUM;
- DKOHOMHKA;
- cTpouTelNbHas (PU3UKa;
B uacmu, gpopmupyemoii yuacmuuxamu oo6pazoeamenbHvlx OMHOUEHULL:
- 0COOEHHOCTH IPOEKTUPOBAHUS MTPOCTPAHCTBEHHBIX KOHCTPYKIIUH;
B oucyunaunax no evibopy cmyoenma:
- IOJITOBEYHOCTh OETOHA U OTPEIETICHIE CPOKOB CITY>KObI 3JaHUS PacueTOM
Ha MPOTPECCUPYIOIIEe Pa3pyIICHHE;
- MPOTHO3UPOBAHUE MPOYHOCTH U JOJTOBEYHOCTH CTPOUTEITHHBIX
KOHCTPYKLUH METOJJaMH MEXaHUKHU Pa3pyIICHHUS.

3. IlepeueHnb MIaHNPYEMbIX Pe3yJibTATOB 00y4YeHHs MO JUCHHUILUIUHE,
COOTHECEHHbIE € IUIAHMPYEMbIMHU pe3yJbTATAMH OCBOEHHSI 00pa30BaTeJbHOI

MPOrpaMMbl

B pe3ynbrare ocBOCHMS JUCHUIUIMHBI Y 00ydarommxcs GOpMHUPYIOTCS CIEIYIOLIUe
KOMITETCHIIUU U JIOJIKHBI OBITh JIOCTUTHYTHI CIIEIYIOIINE Pe3yJIbTaThl 00yUeHHUs Kak
sTan GOPMHUPOBAHUS COOTBETCTBYIOIINX KOMITETCHIIHIA:

Kon B pe3ysbTaTe ocBoeHust IlepeueHb MJIAHNPYEMBbIX
KOMIIETEeH U o0pa3oBare/IbHOM pe3yabTaToOB
NMporpaMmabl 00yuYyeHHUs MO JUCIHUILINHE
00yYarIuics 10/KeH
00J121aTh
OIIK-6 VCIIOJIb30BAHUEM 3HATH:
OCHOBHBIX 3aKOHOB | OCHOBOITIOJIATalOIIME  TEOPETUYECKUE
€CTECTBEHHOHAYYHBIX MOJIOKEHHS, peayCMOTPEHHbBIE
JUCITUTUTAH B | IPOrpaMMoOi  AUCITUIUIMHBI, POJIb U
npodeccruonanbpHON 3HAYCHUE OCHOBHBIX 3aKOHOB
NeATEeNbHOCTH, €CTECTBEHHOHAYYHBIX JUCHUILIUH
MPUMEHEHUEM METOJIOB | yMETh:
MaTeMaTHYECKOr0 aHajgu3a | UCIOJb30BaTh OCHOBHbBIC 3aKOHBI
u MaTeMaTU4YECKOTO | €CTECTBEHHOHAYUYHBIX JTUCLUUIUIMH B
(KOMITBIOTEPHOTO) npodeccuoHaIbHON JEATEIbHOCTH,
MOJICJIUPOBAHUS, YMETh IPUMEHSTh METO/IbI
TEOPETUUYECKOTO U | MAaTEMaTUYECKOTO aHaym3a u
AKCHEPUMEHTAIILHOTO MaTEeMaTU4YeCKOro (KOMITBIOTEPHOTO)
UCCIIEIOBAHUS MOJEIUPOBAHUS, TEOPETHUUECKOTO U

HKCIIEPUMEHTAILHOTO UCCIIEIOBAHUS
BJIA/IETh:
CITOCOOHOCTBIO
OCHOBHEIE

HCIIOJIB30BaTh
3aKOHBI
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CCTCCTBCHHOHAYYHbIX AUCHUITINH,
MNPUMCHATH METOABI MATCMATHYCCKOTI'O

aHajau3a u MaTEMaTHYECKOTO
(KOMIIBIOTEPHOTO)  MOJICIMPOBAHUS,
TEOPETUYECKOTO u

AKCTIIEPUMEHTAIBLHOTO MCCIICI0OBAaHUS B
podheCCUOHAIBHON JICITEIbHOCTH

OIIK-7 CIIOCOOHOCTBbIO  BBISIBUTH | 3HATH:
€CTECTBEHHOHAYYHYO OCHOBHBIE 3aKOHBI
CYIIHOCTb npo0sieM, | €CTeCTBEHHOHAYYHBIX JUCIHHUIUIMH U
BO3HHMKAIONIUX B  XOJ€ | METOJbI anreOpbl U MAaTEMaTUYECKOTO
npodeccruonanbHON aHaau3a, g depeHnnaITbHbIX
NEeSTENHPHOCTH, TPUBJICYD | YDABHCHUM, TEOPUU BEPOSTHOCTEH W
170 TUTST pENICHHsI | MAaTeMaTHIECKOW CTaTUCTUKHU
COOTBETCTBYIOIIMI YMeETh:
bU3HKO-MaTeMaTHICCKUH BBISIBUTh  €CTECTBCHHOHAYYHYIO
amnmnapar CYIIHOCTh MpO0OJiIeM, BO3ZHUKAIOUIUX B
X0J1e npodeccroHaIbHON
NESTENbHOCTH, TPHUBJIEYb WX  JUIS

pEIICHHs] COOTBETCTBYIOIIUN (PU3MKO-
MAaTEMAaTUYECKUH anmnapar

BJIA/I€Th:
CIIOCOOHOCTHIO BBISIBUTD
€CTECTBEHHOHAYYHYIO CYIIIHOCTh
npoOieM, BO3HHKAIOIMUX B  XOJe
npodeCCUOHAIBHOW  JIeSITEIbHOCTH,
MIPUBJICYD 170'¢ TUTST pereHus
COOTBETCTBYIOIINI buzuko-

MaTEMATUYECKUN armnapar

4. CTpyKTYypa ¥ coepKaHue TUCHUILTHHbI

OO6m1ast TPy I0eMKOCTb JUCHUIUIMHBI COCTaBIIIeT 12 3aUETHBIX SIUHMIIL, T.¢. 432
aKkajgeMu4yeckux 4aca (w3 HuX 216 dacoB - ayautopHas pabora cTyneHToB u 216
9acoOB — CAMOCTOSITENIbHAS paboTa CTyCHTOB).

Paznenst gucuuminasl «MaTeMaTthka» HW3y4yaroTcsi Ha TEPBOM U BTOPOM
Kypcax.

Ha nepBom kypce Bbiaensitorcst 6 3adeTHbix enunul] (216 axageMuueckux
4acoB): B MepBOM ceMmecTpe 36 4acoB Ha ayJAUTOPHYIO pabOTy CTYJIEHTOB M 72 yaca
Ha CaMOCTOSITEILHYIO paboTy; BO BTOPOM CEMECTpe 72 yaca Ha ayJUTOPHYIO paboTy
CTYJICHTOB M 36 4acOB Ha CaMOCTOATEIIbHYIO paboTy.

Ha BTopoM Kypce BBIIEISAIOTCS Takke 6 3adeTHbiXx eauHul] (216
aKaJeMUYECKUX YacoOB): B TPEThEM CeMecTpe 72 yaca Ha ayJUTOpPHYI0 pabory




CTyJA€HTOB M 36 4acoB Ha CaMOCTOATENbHYIO pabOTy; B deTBEpTOM cemecTtpe 36
YacoB Ha ayJUTOPHYIO pabOTy CTYJIEHTOB U 72 Yaca Ha CaMOCTOSITENIbHYIO padoTy.

IlepBbiii cemecTp: siekuuu — 1 yac B Hexemo (18 yacoB), mpakTHUecKue
3aHTHs — 1 yac B Henento (18 yacos), hopma KOHTPOIISI — 3a4erT.

Bropoii cemectp: nexkuuu — 1 yac B Henmemo (18 wyacoB), mpakTuueckue
3aHsATUsA — 3 yaca B HeAenmto (54 yaca), hopma KOHTPOJISI — dDK3aMEH.

Tpernii cemectp: nexkuun — 1 yac B Henemo (18 uvacoB), mpakTuueckue
3aHATUA —3 Yaca B Hegento (54 yaca) , hopma KOHTPOJIS — 3a4er.

YerBeproiii cemecTp: Jekuuu — 1 yac B Hexemo (18 yacoB), mpakTuueckue
3aHATUs — 1 yac B Henemto (18 yacoB), hopMa KOHTPOJIA — FK3aMEH.

CrpyKTypa U cojiep)kaHHue JUCUUIUIMHBI «MareMaTuka» 1o CpokaMm U BHJaM
paboTsl oTpaxkens! B [Ipunoxenun 1.

Coaep:xanue pa3aesioB JUCHUANIIMHBI
IlepBolii cemecTp
Beenenne
[Ipenmer, 3amaum W colepkaHWe JUCHUIUIMHBL. OCHOBHBIE JTalbl pPa3BUTHSA
qucuuiuinHbl. CTpyKTypa Kypcea, €ro MECTO M POJib B MOJATOTOBKE CIIEIUAIUCTA,
CBA3b C IPYTUMH TUCIUIIIMHAMH.

Pazges 1. DineMeHTHI JIMHEHHOH aJredpbl

Tema 1.1. MaTpuubl 1 onpeaeJTuTEH

[Tonsatue marpuusl. Buasl matpuu. /[elictBus Hag Marpunamu. Onepanuu Haj
MaTpullaMHu U UX cBoMcTBa. Omnpenenurend, uX CBOMCTBa U BbUHCICHUS. [loHsATHSA
MUHOpPA U alNreOpandecKkoro JOMOJIHEHHUS. Paznmoxenue omnpeaenurens 1o
JIEMEHTaM CTPOKH WJIM CTOJOma. Beuncnenue omnpenenuTeneil pa3iudHOTO
MOpsJIKA.

Tema 1.2. O0paTHas MaTpHuA.

OOpatHasgs MaTpuua UM QITOPUTM €€  BBIUHUCIEHUA. DJEMEHTapHbIC
npeoOpazoBanust Matpull. [lpuBeneHue Marpuilbl K JUArOHAIBHOMY WM
TpanmeuueBUIHOMY Buay. MarpuuHas ¢opma 3amucd  CHUCTEMbl  JIMHEHWHBIX
anreOpanyeckux ypaBHeHui. Panr Matpuiipl.

Tema 1.3. Pemienne cucrem JIMHEHHBIX ared0pandyecKux ypaBHEHUMH.

CucreMbl JIMHEWHBIX alreOpanyecKuX YypaBHEHHUM, OCHOBHBIC TIOHSATHUSA
peLIeHUs, COBMECTHOCTH U HECOBMECTHOCTH CHUCTEMBI. PerieHue cuctemM JTUHEHHBIX
ypaBHeHU# Mmetogom Kpamepa, wmeTtogom oOpaTtHOW MaTpuilbl, MeTojoMm [aycca.
IIpoBepka mnpaBwibHOCTM pemieHud. Teopema Kponekepa — Kanemnu. Pemenue
IIPOU3BOJIbHBIX CUCTEM JVHENHBIX ypaBHeHUUW wMerogoM [aycca. Pemenue
OJIHOPOJIHBIX CHCTEM JINHEMHBIX YPABHEHUMN.

Pa3nen 2. JineMeHTHI BEeKTOPHOI airedpbl

Tema 2.1. JIuneliHble omepanuu HaJ BEKTOpPAMH, UX CBOMCTBA. JIuHelHbIE
KOMOMHAIIMK BEKTOPOB. JIMHEWHAsI 3aBUCUMOCTh U HE3aBHCHUMOCTh BEKTOPOB. bazuc
CUCTEMBI BEKTOPOB. Pa3noxeHue BekTopa no 6asucy.



Tema 2.2. CxansgpHoe, BEKTOPHOE U CMEIIaHHOE MPOU3BEJICHHS] BEKTOPOB, UX
CBOMCTBAa. YCIOBHS  OpPTOTOHAIBHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTHU
BEKTOPOB.

Tema 2.3. Jluneitnele npoctpanctBa. basuc. lIpeoOGpaszoBanue MaTpuibl
JMHEWHOro orepaTopa npu nepexojie ot 06asuca k 06a3ucy. CoOCTBEHHbIC 3HAUCHUS U
COOCTBEHHBIE BEKTOPHI MATPUIIHL.

Pa3znes 3. AHATUTHYECKAs TeOMETPHUA

Cucrembl KoopAauHarT. J(ekapTOBbI MPAMOYIOJIbHBIE KOOPAMHATHI HA TUIOCKOCTH U B
npoctpaHcTie. IlosspHas cucreMa KOOpAUHAT.

Tema 3.1. IIpsiMble U MJIOCKOCTH

PaznuuHble TUIIBI YpABHEHUH INIOCKOCTH U MPSIMOM.

Brrunicnenue pacCcTOSHUN MEXAY ABYMsS TOYKAMHU, TOYKOM M MPSIMOW, TOYKOM U
IIJIOCKOCTBIO.

Beluncnenne yrioB MexXAy AByMs IPSAMBIMH, OPSMOM U INIOCKOCTBIO, JBYMS
IIJIOCKOCTSIMH.

Tema 3.2. Kpusbie BTOPOro nopsiaika

Omnunc, napaboja, runepOosia, UX CBocTBa M ypaBHeHHs. OOllee ypaBHEHUE
KpUBOM BTOpOro Imnopsnaka. lIpuBeneHue ypaBHEHHs KPUBOM BTOPOro MOpsAKa K
KAaHOHUYECKOMY BH]TY.

Tema BHIHOCHUTCH Ha CAMOCTOSAITE/IbHOE U3YyYCHHE.

Pa3nen 4. KommjieKCHBIE YMCJIAa U MHOTOYJIEHBI

@dopmbl  3amucu, omnepanuu Haj KOMIUIEKCHbIMU yuciamu. dopmyna Myaspa.
Paznoxenune MmHOrousieHa Ha MHOKkUTENU. OCHOBHAsI TeopeMa aareOphl.

Pa3znen 5. DieMeHTBI MATEMATHYECKOI0 AaHAJIN3A

Tema  5.1. YucnmoBas  mocinenoBarenbHOCTh.  Ilpenen  udmciioBoi
nocneaoBaTenbHOCTH M ero cBocTBa. Dynkuusa. Ilpenen ¢ynkumn. OcHOBHBIE
Teopembl O Tpenenax GyHkouu. [lepBbIii W BTOpON 3aMeyaTeNbHBIC MPEIETIHI.
CpaBHeHuEe OECKOHEYHO MaJbIX U OECKOHEUHO OOJBIINX BEIUYUH. DKBUBAJIICHTHbBIC
OECKOHEYHO MaJjible BETMYNHBI.

Tema 5.2. HenpepblBHOCT (QYHKIMH B TOYKE M Ha HpOMExXyTKe, Touku
paspeiBa (yHKIMH, UX Kiaccupukamus. AcCUMNTOTH Tpaduka (QyHKIUH, UX
KJ1accuukanus, ycloBUs CylIeCTBOBaHUS, METOJIbI HAXO0KICHHUSI.

Tema 5.3. IlpousBognas ¢yHkiuu. ['eoMeTpuueckuii 1 MEXaHUYECKUN CMBICIT
npousBoaHou. [lpaBuna auddepenuupoBanus u dbopMysbl  BBIUHUCICHUS
MPOU3BOAHBIX. Tabiuila TPOU3BOJHBIX OCHOBHBIX JJIEMEHTApHBIX  (DYHKIIHM.
Brruncnenue npou3BoIHbIX (QYHKIUI, 3alaHHBIX PA3JIMYHBIM 00pa3oM.

Tema 5.4. [uddepenmman. IlpousBoanpie u auddepeHnanbl  BBICIIUX
nopsaKoB. [IpuOanKeHHbIe BEIYUCICHUS C IIOMOIIBI0 TH((HEpECHIINAIOB.

Tema S5.5. PackpelThe HeomnpeneneHHoOCTerd pasznnuHoro tuma. [IpaBuio
Jlonuransa. @opmyna Teinopa Pa3noxeHuss OCHOBHBIX 3JIEMEHTAPHBIX (PYHKUIUHN 1O
dbopmyne Maknopena. [lpubOnukeHHbIE BBIYUCICHUS C MOMOIIBI0  (HOPMYIIBI
Teunopa.



Tema 5.6. OcHOBHBIE TEOPEMBI i depeHnnaTbHOTO  UCUYHUCIICHUS.
MoHnoToHHOCTh (pyHKIMH, 3KCTpeMyMmbl HeoOXxoaumble M JOCTaTOYHBIE YCIIOBUS
MOHOTOHHOCTH, JIOKQJIbHOTO 3KcTpeMyma. lccienoBaHue BBITYKIOCTH Tpaduka
¢ynkuuu. Touku neperunda rpapuka QyHKIUH.

Tema 5.7. OOmas cxema ucciieqoBaHusl GyHKIMHU U IIOCTPOEHHUS €€ rpaduka.
CpoiicTBa (GyHKIMI, HENpPEephIBHBIX Ha oTpe3ke. Haumbosblliee W HanMeHbIEe
3HaYeHUs (PYHKIIMU Ha OTPE3KE.

Bropoii cemectp
Paznen 6. JuddepennuanbHoe ucuncjiaenne PyHKINN HECKOJIbKUX MePeMeHHBIX

Tema 6.1. OyHKUMS HECKOJIBKUX INEpeMEeHHBbIX. [Ipenen u HenmpepbIBHOCTD.
OcCHOBHBIE CBOWCTBAa HENPEPHIBHBIX (QyHKIMNA. YacTHbie mnpousBoaHbie. [lomHbIN
muddepennmar. [TpousBoaHbIe CIOXKHON (YHKIUU HECKOJBKHX MEPEMEHHBIX.
Yactapie mpou3BoaHBIE U AuQdepeHIuansl BeICIHX mopsiakoB. Teopema [IBapriia.

Tema 6.2. IIponsBoaHas no HanpasieHuto. ['paguent. KacarenbHas K KpUBOM.
KacarenpHass mJIOCKOCTP W HOPMalb K TOBEPXHOCTH. ®opmyna Teiopa.
OkcTpemMyM (YHKIIMM HECKOJIbKUX MepeMeHHbIX. HeoOXoauMmble UM JOCTaTOUYHBIC
YCJHOBUS SKCTPEMYMa.

Pa3nen 7. UHTErpasibHOE HCUMCICHHE

Tema 7.1. IlepBooOpa3nas. HeompeneneHHbIi WHTErpal M €ro CBOMCTBA.
Tabnuuia WHTErpaJioB  OT  OCHOBHBIX  d3JIEMEHTapHbIX  (QyHkui. Meton
HEMOCPEACTBEHHOTO UHTETPUPOBAHUSL.

Metoa MHTErpUpOBaHUSL C MOMOIIBIO 3aMEHBI IEPEMEHHOM, TOABEICHUEM IO 3HAK
muddepennmrana. MeTo UHTErPUPOBAHUS TIO YACTSIM.

WNuTerpupoBanue paryoHANBHBIX JIpO0eH WHTErpUPOBAaHUE HEKOTOPHIX BHJIOB
UPPANUOHATBHBIX U TPUTOHOMETPUICCKUX (QYHKITUH.

Tema 7.2. 3amaun, OPUBOIAILIME K NOHATHIO ONPEICICHHOTO HWHTErpaia.
OnpenesieHHbIl MHTErpaj, €ro CBOMCTBA. Y CIIOBUSI MHTErpupyeMoctu. HTerpan c
NepeMEHHBIM TpeesioM uHTerpupoBanus. @opmyna Hetotona — Jlelibnuna. 3ameHa
MEPEMEHHON B ONIPEAEIICHHOM UHTETpase.

[IpusioxkeHus ONPEACICHHOIO HWHTErpajla B TEOMETPUM U MEXaHUKE
(BBIUMCIICHUE TUIOMIA/ICH MIIOCKUX (QUTYD, ITUHBI KPUBOM, 00HEMOB.

Tema 7.3. HecoOcTBeHHBIE HHTErpayibl IMEPBOrO U BTOpOro poja (1o
OECKOHEYHOMY TMPOMEXKYTKY, OT HEOTPAaHWYCHHBIX (YHKIIMH Ha KOHEUYHOM
MIPOMEKYTKE), UX CBOMCTBA.

Tema 7.4. 3agaun, TPUBOAAIIME K MOHATUSAM KpPAaTHBIX U KPUBOJIMHEUHBIX
VMHTETPAJIOB. JIBOMHOW U TPOMHOM MHTErPAJIbl, UX CBOMCTBA. BpluMCiIEeHHE ABOMHBIX
VMHTETPAJIOB MOBTOPHBIM HMHTErpUpoBaHuEM. [IpHIIOKEHUS KpAaTHBIX HHTErPAIOB B
reoMeTpur M Mexanuke. OnpeaeneHre KPUBOJIMHEWHBIX HMHTErPAJOB INEPBOTO M
BTOPOI'0 pPOJIa, WX CBOMCTBA U BBIYMCIICHUSI.

Pasznen 8. UnciioBbie M pyHKUMOHAJIBHBIC PAABI



Tema 8.1. UwmcnoBele psapl. CxommMmocTh M cymMma psga. HeoOxomumoe
ycinoBue cxonumoct. [edctBuss ¢ psgamu.  CBOMCTBA YHMCJIOBBIX — PSIOB.
3HAKOMOJIOXKUTENbHBIE psAsibl. ['apmonnueckuil pan. [Ipu3Haku cpaBHEHHUS.

Metoasl uccneqOoBaHUS CXOAMMOCTH TMOJOKHUTENBHBIX PSJIOB: MPU3HAKU
JHanambepa, Ko, narerpanbubiii npusHak Komu.

Tema 8.2. 3nakouepenyromuecs psiabl. [Ipusznak JleliOnuia. AGcomtoTHas U
YCIOBHAsI CXOAMMOCTb 3HAKOMEpPeMEHHBIX psAAoB. (OO0OIIEHHbIE TPU3HAKU
Hanam6epa u Ko,

Tema 8.3. Crenenubie psiabpl U ux cBoiicTBa. Teopema AGens. MurtepBan u
paauyc cxonumoctu. JuddepeHmpoBanre 1 UHTErPUPOBAHNE CTEMIEHHBIX PSIOB.

Tema 8.4. Psanpr Teitnnopa u Makiopena. YciaoBue pa3ioKUMOCTH (PYHKIIMH B
psan Teitnopa. Pasznoxkenue HekoTopwix ¢GyHKuui B psan Teinopa. [lpumenenue
CTETICHHBIX PSIIOB B MPUOIMKEHHBIX BBIYUCICHUSIX.

Tperuii cemecTp
Pazgea 9. O0bikHOBeHHbIE TH(depeHIHAIbHbIC YPABHEHHUS

Tema 9.1. JludpdepeHuuanbHble ypaBHEHUs MEpPBOro mnopsijaka. Benenue.
3amauu, npuBoAfmlMe K Au(depeHIuanbHbIM YpPaBHEHUAM MEPBOro MOPSAIKA.
OCHOBHBIE MOHATHUS OOBIKHOBEHHBIX JU(PEpEeHINATBHBIX YpPaBHEHUN MEPBOTO
nopsiaka. [loctanoBka 3amaun Komu. Teopema cyniecTBOBaHUS M €IMHCTBEHHOCTH

pemienusi. OOmiee M 4YacTHOE peUICHUS, o0l W YacTHBIM WHTErpabl.
['eoMeTpuyeckuii CMbICI 00IIETO UHTETpaIa.
VYpaBuenus C pa3aeNaIoIUMUCS NIEPEMEHHBIMH, OJIHOPOJHBIE

muddepeHnranbubie YpaBHEHUS, YPaBHEHUS B MONHBIX U] epeHmanax.

JluHenHble [.y. mepBOro mnopsiAka W ypaBHeHMs bepHymu. Pemenue
JVMHEMHBIX YPaBHEHUW METOJIOM BapHallUHM IMPOU3BOJIBHOW MOCTOSHHOM, METOJIOM
npousBeaeHu bepHyim.

Tema 9.2. /TudpepeHunanbuple ypaBHEHUS BBICIIUX MOPAIKOB. DOpMBI
3anucu 1udgdepeHInaIbHOTO YpaBHEHUS n-ro nopsiaka. O0111ee u 4yacTHOE PEeIlICHHUS.
[TocTanoBka 3agaun Komm, kpaeBoii 3agaun. MlHTerpupoBaHne MeTo10M MOHUKEHUS
MOPSAKA.

Tema 9.3. Jluneiinbie onHOpoaHBbIE AUddepeHnaIbHble YPAaBHEHHUS 1 — TO
nopsnka. O01Me CBOMCTBA pelIeHU JTMHEHHBIX OAHOPOAHBIX AU depeHInaIbHbIX

ypaBHeHHH n — 10 mopsaka. [loHsTue QyHIaMEHTaIbHONH CHCTEMBI PEIICHHM
JMHEHHOTO OJHOPOAHOTO Iu(PEepeHIIMAIBHOIO YpaBHEHUS 7 — IO TMOpPsKa, ee
ITIOCTPOEHHUE JUISL YpPaBHEHUU c IIOCTOSIHHBIMU KodhhUIeHTaMH.

XapakTepuCTUUECKOE ypaBHEHNE. BUT YaCTHBIX PELICHUH JUHEUHOTO OJJHOPOIHOTO
T GepeHInaIbHOTO YPaBHEHUS 1 — IO MOPsIKa B 3aBUCHMOCTH OT BHJAa KOpHEH
XapaKTEPUCTHYECKOTO YPaBHEHUS.

JIuneiinple HEONHOPOAHBIE U (PepeHnanbHble YPABHEHUSI 7 — IO MOPAJIKA C
NOCTOSHHBIMU KO3 duireHTamu. Teopema 0 CTpYKType OOLIEro pelieHus TaKhX
ypaBHeHuH. Merton mnoadopa 4YacTHOrO pemeHus (METol  HEOIpeAesIeHHbIX
KO2(PUIIMEHTOR) JIs Pa3IMYHBIX CHIEIUATBHBIX BUIOB ITPABOM YaCTH.



JIuneiinbie HEOTHOPOAHBIE AU(depeHIInaIbHble YPaBHEHHsI BTOPOTO MOPSIKA.
MeTton Bapyuanyuy NpoU3BOJIbHBIX TOCTOSIHHBIX.

Tema 9.4. Kpaesbie 3amaun. 3agauu Ha COOCTBEHHBIC 3HAUCHHSI.

Tema 9.5. Pemenune auddepeHunanbHbIX YpaBHEHH C NEPEMEHHBIMU
kosppurmentamu  JupdepenumanbHoe  ypaBHeHue — Oinepa.  [Ipumenenue
CTENIEHHBIX PSII0B K HHTETPUPOBAHUIO AU(PDepeHIIUaTbHBIX YPABHEHHM.

Tema 9.6. Cuctembl OOBIKHOBEHHBIX IU(PPEpEHIINAIbHBIX YPABHEHHM.
OcHoBHBIE MOHATUA. HopManbHble CHUCTEMBbI JMHEHHBIX OJHOPOJHBIX U
HEOJTHOPOJHBIX JU((epeHINaIbHbIX YpaBHEHUI. Pelienne JTMHEeHHbIX OJJHOPOIHBIX
U HEOJHOPOJHBIX CHCTEM OOBIKHOBEHHBIX JU(P(PEepeHINaIbHbIX YpPaBHEHUH C
MOCTOSIHHBIMU KO3 PUITEeHTaMU.

Yer1BepThlil cEMeCTP
Paznen 10. Teopusi BeposiTHOCTEH

Tema 10.1. Bpenenue. DOineMeHTHl KOMOWHaTopuku. IIpaBuna cymmbl H
npousBefeHuss komOuHatopukd. CoenuHeHus (pa3MELIEHUs, IEPECTAHOBKH,
COUETaHMUS).

[Ipenmer Teopumn BeposiTHOCTE. Bunbl ciayuaiinbix coObiTHil. Knaccuueckoe,
CTaTUCTHUYECKOE U FTEOMETPUUYECKOE ONPEEICHUS] BEPOSITHOCTU MOSBICHUS COOBITHSI.

Tema 10.2. Aunre6pa coObiTuil. TeopeMbl CIOXEHUS BEPOSATHOCTEH IS
HECOBMECTHBIX M COBMECTHBIX COOBITUH, TEOPEMBbl YMHOKEHHSI BEPOSITHOCTEH st
3aBUCUMBIX U HE3aBUCUMBIX COOBITHI. DOpMyIbl MOJHON BepoOsiTHOCTH, beleca u
bepnyium. JIokaneHas v nHTErpasibHasA Teopemsl Jlamaca.

Tema 10.3. Cnyuaiinsie BenuuuHbl. [loHATHE 3aKOHAa pacHpeneneHus
JUCKPETHOM CIyYalHOM BEJMYMHBI U CIOCOOBI ero omucanus. OCHOBHBIE 3aKOHBI
pacripefiefieHusi JAUCKPETHOM  CllydyalHOM  BEJIMYMHBI  (THIEPreoMeTpUYecKui,
OMHOMHAIIBbHBIN, pactpeaenenue [lyaccona).

Tema 10.4. YucnoBble XapaKTEPUCTUKH AUCKPETHBIX CIIyYaWHBIX BEJIMYMH.
MaremaTtnueckoe 0)KMAAHUE U TUCIEPCUS CIYyYalHBIX BEJIUYUH, UX BEPOATHOCTHBIN
CMBICII ¥ CBOMCTBA.

Tema 10.5. HenpepbiBHble ciydaiiHble BeaM4MHbL. MHTEerpanbHas ¢GyHKUUS
pacnpenenenus. [InotHocTs BeposiTHOCTE. CBA3b MEXAY MHTErpaibHOM (DyHKIIMEH
pacrpeneneHus M IUIOTHOCTBEO BEPOATHOCTEW. MareMaTtnueckoe OXUAaHUE U
JIACTICPCUSL HETIPEPHIBHOW CIIy4alHOW BEJIMYUHBI.

OCHOBHBIE 3aKOHBI PACHPEICICHUS HENPEPBIBHBIX CIy4YalHBIX BEIUYMH.
PaBHOMEpHBIN, NOKa3aTeNbHBIM 3aKOHbBL. HopmanbHBIA 3aKOH pacIpelesICHUs.
BeposiTHOCTE monagaHusi HOPMAJIbHO PACHPEACICHHOW CIIy4YalHOM BEJIWYMHBI Ha
IIPOU3BOJIBHBI KOHEYHBIM MHTEPBAJ, HA MHTEPBAJI, CUMMETPUYHBI OTHOCUTEIBHO
cpenHero 3HadueHus. [IpaBuiio Tpex curm.

Tema 10.6. IlpenenbHbie Teopembl TeOopuM BeposiTHOCTEN. HepaBeHCTBO
YeObimeBa. Teopema YeObimeBa. Teopema bepnyinu. LlenTpanbHas mnpeneinbHas
Teopema.

Pasznea 11. MaremaTnyecKkasi CTATHCTHKA
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Tema 11.1. OcHOBHBIE 3a7a4d MaTEMaTUYECKON CTATHUCTUKU. BBHIOOpOUHBIN
MeToJ. ['eHepanbHasi COBOKYIHOCTh M BbIOOpKa. Tumbl BbIOOpok. CTatuctudeckoe
pacnpeneneHue BblIOOpkU. IlocTpoeHne smnupuyeckoi (YHKIHMH pacrpeneieHus
BBIOOPKH, MTOJINTOHA ¥ TUCTOTPAMMBbI OTHOCUTENBHBIX YaCTOT.

Tema 11.2. TodeuHble OLIEHKH NapaMmeTpoB pacrpezenceHus. TpeOoBaHus K
OLICHKaM: HECMEUIEHHOCTb, COCTOATEIbHOCTb, 3(PeKTuBHOCTh. BpiOOpouHas
cpenuss. BeiOopouyHas M vcnpaBlieHHas TUCIIEPCUU. YTIPOIIEHHbIE METO/bI pacuera
CTaTUCTUYECKUX XapaKTEPUCTUK BHIOOPKH.

Tema 11.3. UurepBanbHble OLEHKHU. JlOBEpPUTENbHBIM WHTEpBAN IS
MaTeMaTUYeCKOr0 OXUJAHUS T[pPU  HU3BECTHOM CPEIHEM KBaJpPaTHUUYECKOM
OTKJIOHCHHUH. Pacnpenenenne CrbhrogeHTa. JloBepUTENbHBIH HWHTEpBal  JJIs
BBIOOPOYHOM CpeJHEH NpHU HEU3BECTHOM CpPEIHEM KBaJIpaTHYECKOM OTKJIOHEHHH.
Cnydaii Manoil BBIOOPKH.

Tema 11.4. DnemMeHTbl KOPPEIALMOHHOTO M PErPECCMOHHOTO aHaIu3a.
OnpeneneHue napaMeTpoB JIMHEWHON CPEAHEKBAIPATHUYECKON PErpeccuu METOI0M
HaNMEHBIINX KBaJAPATOB.

OﬁpainBaTeJIbele TEXHOJOIUHU, MPUMEHACMBIC TIIPH OCBOCHUHU IUCIHUIIINHBI

Metonuka mnpenojaBaHus AUCHMIUIMHBL «Marematukay ¢ peanu3aius
KOMIIETEHTHOCTHOTO ~ NOAXOJa B  M3J0KEHUM U BOCHPHUIATUM  MaTepuaia
MPEeIyCMaTPUBAIOT MCIOJIB30BAHKUE CIEIYIONIUX AKTUBHBIX M MHTEPAKTUBHBIX (POopM
MPOBEJEHUS TPYIIIOBBIX, UHANBUIYAIbHBIX, ayJIUTOPHBIX 3aHATUNA B COUYETAHHUM C
BHEAYJAUTOPHON paboOTON C 11ebi0 (OPMUPOBAHUS M PA3BUTHSA MPODHeCcCHOHATBHBIX
HABBIKOB 00YYaIONUXCS:

— 3alIUTa ¥ UHJIUBUIYaJIbHOE O0CYKIECHUE BBIMOIHAEMBIX 3TAlOB PACYETHO-
rpagudeckux pador ;
- MPUBJIECYCHHE JTYUIIUX CTYAEHTOB K KOHCYJIBTUPOBAHUIO OTCTAIOLIUX.

— MOATOTOBKA, MPEJCTABICHUE U OOCYKJEHUE MPE3EHTALMI HA CEMHUHAPCKUX
3aHSATHSIX;

— OpraHu3alys 1 MPOBEJEHUE TEKYIIEr0 KOHTPOJIS 3HAHUM CTYJEHTOB B (hopme
0JJAaHKOBOI'O TECTUPOBAHUS;

— TMPOBEJCHUE WHTEPAKTUBHBIX 3aHATUM MO TMPOLEAYpE NOATOTOBKH K
WHTEPHET-TECTUPOBAHUIO HA CalTax: i-exam.ru, fepo.ru;

— HCIOJIb30BaHUE HHTEPAKTUBHBIX (OPM TEKYIIEro KOHTPOJIs B Qopme
ayJIMTOPHOIO U BHEAYJUTOPHOTO UHTEPHET-TECTUPOBAHUS;

UTOTOBBIII KOHTPOJb COCTOUT B YCTHOM 3K3aMEHE IO MAaTeMaTHKE C Yy4eTOM
pEe3yJIbTATOB BBIIIOJHEHUSI CAMOCTOSITENILHBIX PaboT.

Y nenpHBINA BeC 3aHATUH, MPOBOJMMBIX B MHTEPAKTUBHBIX (OpMax, OMpeesieH
[JIABHOM 1ebl0  00pa3oBaTEIbHONM MPOrpaMMbl, OCOOEHHOCTHIO KOHTHUHIEHTA
oOydarommxcsd W COAEp)KaHWEeM JUCHUIUIMHBL «Maremaruka» U B LEJIOM 10
qucuuIuinHe coctaBisieT 50% aynUTOPHBIX 3aHATHU. 3aHATUS ~ JIEKUMOHHOIO
Ttuna coctaBisitoT 33 % OT o0beMa ayJJUTOPHBIX 3aHSATHH.
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6. OueHo4HbIE CPEeACTBA AJS TEKYLIEero KOHTPOJISl YCIIeBAeMOCTH, IPOMEKYTOYHOM
aTTecTalMy 10 UTOraM OCBOCHHUSI NUCHUILIMHBI H Y4e0OHO-MeTOANYeCKoe
o0ecreyeHre CaMOCTOSATEIbHOM PadoThI CTY/ICHTOB

B nmpomecce o0yueHus Ha TEpBOM M BTOPOM Kypcax HMCHOJIb3YIOTCS
CJIEIyIOLIUE OLEHOYHbIE (POPMBI CAMOCTOSITENBHOU PAOOTHI CTYJIEHTOB, OLIEHOYHbIE
CpEeIICTBA TEKYILEro KOHTPOJISL YCIEBAEMOCTH U MPOMEXKYTOUHBIX aTTeCTaIUil:

B II€PBOM ceMecTpe
- IBe pacueTHO-TpaduIecKue padoThl.

PacuetHo-rpadguueckast padora Nel mo JinHeilHOH M BEKTOPHOH ajredpe u
aHajuTHYecKoi reomerpuu. Kparkoe conep:kanue U 3Tansl pac4eTHO-
rpadudeckoii paboThI:

Ilepeviit sman.

Pemenue cuctem JIMHEMHBIX aJlreOpandecKkux ypaBHeHU meTonamu ["aycca,
Kpamepa u oOpaTHOI MaTpuLbI.

Bmopoii sman.

Bexkropsl, nerictBus HaJ BekTopamu. CKaasipHOE, BEKTOPHOE, CMEILIAHHOE
MPOU3BEIEHUS BEKTOPOB.

PacueTrHo-rpaguueckasi padora Ne2 mo MareMaTH4eCKOMY aHAJIM3Y.
Kpatkoe conepxanue u 3Tamnbl pacueTHO-rpaduyeckoit paboThI:
Ilepsvii sman.

[Ipenen ynciioBO# MOCIEOBATENILHOCTH, TIpeie GyHKIIUU.
HccnenoBanue pyHKINN HA HEPEPHIBHOCTb.

Bmopou sman.

Brruncienre npou3BoIHBIX (QyHKIUH.

HccnenoBanne GpyHKINU, TOCTPOECHUE TPAPUKOB.

Bo BTOpOM cemecTpe

- TPU pacyeTHO-rpaduyeckue padorTsl.
PacuerHo-rpaguueckast padora Ne 3 mo QyHKUUSAM HECKOJIbKHX IePeMEHHbIX.

Kpatkoe conepxanue pacueTHO-rpaduyeckoi paboThI:

OyHKIMKA HECKOJIBKUX TIEPEeMEHHBIX. YacTHBIE Tpon3BoHbIE. [[pon3BOAHBIE OT
cloXHBIX QyHKIUM. [Ipon3BoAHAS IO HAPABIEHUIO U TPATUEHT. DKCTPEMYM
(GyHKIMU IBYX MIEpEMEHHBIX.

PacuetHo-rpadguueckasi padora Ne 4 no MHTErpaJbHOMY UCYUCICHHUIO.

Kpatkoe copep:kanue u 3Tamnbl pacdeTHO-rpapuueckoi paboThI:
Ilepsviii sman:

MeTto1b1 MTHTErpUpPOBaHUs. Beuncienne HeonpeaeleHHbIX HHTETPaJIOB.
Bmopou oman:

[IpunoxeHus: onpenesIeHHbIX NHTETpanoB. MccnenoBanue cxoqumMocTu
HECOOCTBEHHBIX UHTEIPAJIOB.
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PacuetHo-rpadguueckas padora Ne 5 no psigam.

Kpatkoe comepxanue u 3Tarmbl pacueTHO-TpadhudecKor pabOThI:

Ilepsvi sman:

HccnenoBanre cXOUMOCTH YUCTOBBIX PSIJIOB.

Bmopoii sman:

HccnenoBanne cX0QMMOCTU CTETIEHHBIX psAIoB. Pa3inoxkeHue GyHKIUN B CTETICHHBIC
PSIBL.

Paznoxenue B psag @ypbe NepuOIUYECKUX U HEIEPUOIUUECKUX (QyHKITUH.

B Tperbem cemecTpe
- 0JHAa pacyeTHO-rpaduveckas padora.

PacuetHo-rpaguueckasi padora Ne 6 no qudpepeHHATbHBIM YPABHEHUSIM.

Kpatkoe conepxanue pacueTHO-TpaduuecKoi paboThI:
MeTtonb! pemennii qud GepeHnnanbHbIX ypaBHEHUH Pa3IMdHOTO TUTIA.

B yerBepTOM cemecTpe
- IB€ pacyeTHO-rpaguueckue padoThl.

PacuerHo-rpaguueckasi padora Ne 7 1o Teopumn BeposiTHOCTEIA.

Kpatkoe conepxanue pacueTHO-rpaduyeckoi paboThI:
OmnpeneneHne BEpOSTHOCTEN CIlydaifHbIX COOBITUI, 3aKOHOB pacipeeeHHs
TMICKPETHBIX U HETIPEPHIBHBIX CIIyYaHBIX BEJTMUNH M UX YHCIOBBIX XapaKTEPUCTHK.

PacueTrHo-rpajduyeckasi padora Ne 8 mo mareMaTn4eckoil CTATUCTHKE.

Kpatkoe conepxanue pacueTHo-rpadpuueckoil paboThl:

[TocTpoenue smnupuyeckoit pyHKIMU pacnipeiesieHUs] BBIOOPKH, MTOJIUTOHA U
THCTOTPaMMbl OTHOCUTEJIBHBIX YacTOT.

Pacuer cTaTcTUYECKUX XapaKTEPUCTUK BHIOOPKH.

[TocTpoeHre TMHUN PETPECCUH U OTIpeieTieHHe BBIOOpOUHOTo Koddduinenrta
KOPPEISALHH.

OueHoYHBIE CpEICTBA TEKYILIETO KOHTPOJISI  yCIEBAEMOCTH  BKIIIOYAKOT
KOHTPOJIbHBIE BOMNPOCHI W 3a1aHusi B ¢Gopme OJAHKOBOTO TECTUPOBAHMS IS
KOHTPOJISI OCBOCHUSI 00YUYaIOIIIUMUCS pa3AesioB TUCIUIUINHEL, pueM PI'P.

OOGpa3upl TECTOBBIX 3alaHuil, 3agaHuii PI'P, KOHTpPOJBHBIX BOIPOCOB H
3QIaHUM I8 TIPOBEACHHUS TEKYIIEro KOHTPOJISI, HK3aMCHAIIMOHHBIX OWJIETOB
npuBezieHbl B [Ipunoxenuu 2.

6.1. ®oHI OLIEHOYHBIX CPEACTB JIs MPOBEJEeHUS MMPOMEKYTOYHOM
aTTecTAllMH 00yYaKlIUXCH MO JUCHUIINHEe «MaTeMaTHKa

[lepeueHb KOMIETEHIIUN C YKa3aHUEM 3TANoB X (POPMUPOBAHUS B

IIPOLIECCE OCBOEHMSI 00pa30BaTEIbHON IPOrPAMMBI.
B pe3ynbTaTe 0CBOECHUS TUCUUILIMHBI POPMUPYIOTCS CIEAYIOIME KOMIIETEHIUN
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Kon
KOMIIETEHIIUH

B pe3yabTaTe ocBoeHHs 00pa30BaTeJIbHON MPOrPaMMBbI
o0y4amouuiicsi 10J1:KeH 00J1a1aTh

OIIK-6

HUCIIOJB30BAHHUECM OCHOBHBIX 3aKOHOB CCTCCTBCHHOHAYYHbBIX
JUCHUIIIIMH B HpO(l)CCCHOHaHBHOfI ACATCIbHOCTHU, IMPHUMCHCHUCM
METOJ0B MaTEMaATHYCCKOI'O aHaJIu3a 151 MaTEMATHYCCKOI'O
(KOMHBIOTCpHOFO) MOJCIUPOBAHMA, TCOPETUUCCKOI'O 151
OKCIICPUMCHTAJIBHOI'O NCCICAOBAHHNA

OIIK-7

CIIOCOOHOCTBIO  BBIIBUTH ~ €CTECTBEHHOHAYUYHYIO  CYIIHOCTb
npoOieM,  BO3HHUKAIOMMX B XoAe  IpodeccHoHambHON
NEeSTENHHOCTH, TPHUBJICYb WX JUISI PEHICHUS COOTBETCTBYIOUIUMN
(bU3UKO-MaTeMaTHYEeCKUI anmapar

B npouecce ocBoeHus o0pa3zoBaTeNbHOM NPOrpaMMbl TaHHBIE KOMIIETEHIINH, B
TOM YHCJI€ UX OTJEJIbHbIE KOMIOHEHTHI, (POPMUPYIOTCS MOITAIHO B XOJI€ OCBOEHUS
OOy4YarOIMMHUCS AUCHUIUIMH (MOAYyJeil), MPakTUK B COOTBETCTBUM C Y4E€OHBIM
MJIAHOM U KaJICHJAApHBIM rpadukoM yueOHOro mpoliecca.

6.1.1. Onucanue noka3areJieii 1 KpuTepueB OLEHUBAHUS KOMIIETEHLNI,
(opMupyeMBbIX 110 HTOraM OCBOCHMS AUCIHUILINHBI, ONIHCAHUE KA

IlokazareneMm oneHUBaHUS

OIICHUBAHUA

KOMIIETEHIIMM Ha

Ppa3 IN4YHbIX

oTarax Hux

(bOpMI/IpOBaHI/IH ABJIACTCA JOCTHKCHUC O6y‘-IaIOH_[I/IMI/IC$I IIAHUPYCMBIX PE3YJILTATOB
06y‘-ICHI/I$I 0 AUCHUIIIINHE.

OIIK-6 mcmojb30BaHHE OCHOBHBLIX 3aKOHOB €CTECCTBCHHOHAYYHbIX AUCHUILVIMH B npocbeccnona.nbﬂoﬁ

AEeATEJIbHOCTH,

NPpUMEHCHHUEM

METO/10B

MAaTEMATHYICCKOI'0

aHaJIu3a Hu

MAaTEeMaTU4Y€CKOIo

(KOMHL]OTepHOFO) MOACJIUPOBAHUA, TEOPETUIECCKOI'0 U IKCIICPUMEHTAJBHOI'O HCCJICT0OBAHUA

Kpurepun onenuBanus

IMoka3areanb

2 3 4 5
3HATh: OO6yuatonuiics Ob6yuaromuiics OO6yuatonuiics OObyuaromuiics
OCHOBOIIOJIAralo | IEMOHCTPUPYET TMOJHOE | IEMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTpHUpYE
e OTCYTCTBHE WIN | HETIOJTHOE JOCTAaTOYHO TIIYOOKHE | T MOITHOE
TEOPETUYECKHE | HEJOCTATOYHOE COOTBETCTBHE 3HAHUI | 3HAHUS COOTBETCTBHE
TTOJIOKECHHS, COOTBETCTBHE 3HaHWI | Mporpamme: KOHTPOJIHPYEMBIX 3HAHUH
MPESYCMOTPEHH | KOHTPOJIUPYEMBIX JIOIyCKAI0TCS paszesnoB nporpamme
bI€ MTPOTPaAMMO¥ | pa3/esioB MaTEMATHKH: OIHNOKH, JVICTIATUTAHBI, JCTIATUTAHBI,
JUCLUIUIAHBL, HE CHOCOOEH | MPOsIBISETCS OTBEYaeT HA  BCE | JIOTUYHO U
poib U | apryMEHTHPOBAHHO W | HEIOCTATOYHOE, BOTIPOCHI, B TOM YHCIIE | apTYMEHTUPOB
3Ha4YeHUE HOCJIEeI0BATEIbHO MTOBEPXHOCTHOE JIOTIONTHUTENbHbIE. B | aHHO oTBeuaer
OCHOBHBIX u3JaraTh MaTepual, | 3HaHuEe TEOPUH, CYTH | TO K€ BpeMs IIpH | Ha BCE
3aKOHOB HENpaBWJIBHO  OTBEYaeT | MeTofoB. [l momy- | oTBeTe JIOMYCKAaeT | BOMPOCHI, B
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€CTeCTBEHHOHAY | Ha JOTIOTHUTENbHBIC | YSHHSI TPABUIHLHOTO HECYIIIECTBEHHbBIE TOM YHUCIIE
YHBIX BONIPOCKI WJIM  3aTPyI- | OTBETa TPEOYIOTCS MOTPEITHOCTH WJTU | TOTIOTHUTENbH
JTUCIUTLITUH HSIETCSI C OTBETOM YTOYHSIIOIIIME BOMPO- | JAaeT  HEJOCTATOYHO | bIe,
CBI. TMIOJIHBIE OTBETHI MOKa3bIBACT
BBICOKU I
YPOBEHB
TEOPETUYECKOU
MOATOTOBKHU
yMeTh: OOyuarommiics OO6yuarommmiics OOyuarommiics OO0yuarormmiicst
WCIOJIb30BaTh | MOKAa3bIBAET JEMOHCTPUPYET JEMOHCTPUPYET JIEMOHCTPUPYE
OCHOBHBIC HEJI0OCTAaTOYHOE YMEHHUE HETIOJTHOE YACTUYHOE T yMEHUE
3aKOHBI MPUMEHSTH TEOPUIO K COOTBETCTBHUE COOTBETCTBHUE MIPUMEHSTH
€CTECTBEHHOHAY | PELICHUIO MpEeIaraéMbIX | CICIYIONIUX YMEHUM: | CICIYIOIUX YMEHHI: | TEOPHUIO K
YHBIX 3a/1a4, JOMycKaeT rpyObie | pelieHue 3aaad, MPUMEHSTh pELIeHUIO
JTUCHUIUIMH B | OMIMOKH MPHU PEIICHUH YMEHHUE TOJIH30BATHCS | TEOPETUUCCKUE MpeaJiaraeMbIX
npodeccuoHans | 3a/1a4 Wid BOOOIe BEpPOSITHOCTHO- METO/Ibl K PELICHUIO 3azay,
HOU penieHus 3aaa4y CTAaTUCTUYCCKUMHU 3a/1a4. Y MEHUs MPaBUIIBLHO U
JeSATENbHOCTH, | OTCYTCTBYIOT, Merogamu. B OCBOEHBI, HO MIOJIHO CTPOUTH
yMETh HEIpaBUJILHO OTBEYAET pelieHuu 3a1a4y JIOTTY CKaIOTCS perieHus
MIPUMEHSATD Ha JOTOJIHUTEIbHBIC MOTYT CO/IEPKAThCs HE3HAUUTEIIbHBIC 3azay.
METOBI BOITPOCHI, CBA3aHHBIE C rpyOblie OIMOKH, omnoOKu, HeTouHoCcTH, | CBOOOIHO
MAaT€MaTUYECKO | U3y4YaBUIMMUCA B Kypce MIPOSIBISIETCS 3aTpyAHEHUS IIPU onepupyer
ro aHamu3a | | MaTEeMaTUYCCKUMHU HEJI0OCTaTOYHOE pelieHuu 3a1a4, He pUOOPETEHHBI
MAaT€MaTUYeCKO | METOJIaMU U MOJEIISIMU yMEHUE TPUMEHSTh BIUSIONINE HA OOIIMIA | MU YMEHUSIMH,
ro WJIN 3aTPYTHACTCS C TEOPHIO K PEHICHUIO XOJI PEIICHUS MIPUMEHSIET UX
(KOMIIBIOTEPHOT | OTBETOM MpeAJiaraéMbIX 3a/1a4. B CUTYyalUsX
0) MTOBBIIIICHHON
MOJEIMPOBAHUS CJIO’KHOCTH.
)
TEOPETUUECKOTO
"
SKCIEPUMEHTAI
BHOTO
ncciaea0BaHus
BJaAETh: OOyJarommiics: He OO0yuarommmiics OOy4arommmiics OO0yuarommmiicst
CIIOCOOHOCTBIO | BIIQJICET WIH B BJIaJICET YaCTUYHO BIAJEeT B [TOJTHOM
WCIIOJTh30BaTh COBEPIIICHHO MaTeMaTHYEeCKUMU METO/IaMH PacyeTOB, obbeme
OCHOBHBIE HEJOCTATOYHOM CTETIEHH | METOJAMH B HABBIKM OCBOEHBI, HO | BJaJeeT
3aKOHBI BIIAJICET HETIOJTHOM 00BeME, JIOTTY CKAIOTCS MaTeMaTU4ecK
€CTECTBEHHOHAY | HaBbIKAMHU NMPUMEHEHUS JIOTTY CKaroTCsA HE3HAUUTEIIbHBIC MU
YHBIX TEOPETHIECKOTO 3HAYUTEITLHBIC OIMMOKH, HETOYHOCTH, | METO/IAMH,
JUCIUILINH, anmnapara ¥ pa3JIMuHbIX OIINOKH, 3aTpyAHEHUS IPU CcBOOOIHO
MIPUMEHSATH MaTeMaTHYECKUX TIPOSIBIISIETCS AHATTUTHYECKUX MIPUMEHSET
METObI METO/IOB K PEILICHUIO HEJIOCTAaTOYHOCTb omnepanusx, epeHoce | NoJy4eHHbIE
MaTeMaTU4ecKo | 3a1ad BIIJICHUS YMEHUH Ha HOBBIE, HaBBIKH B
ro aHanu3a u MaTeMaTU4YeCcKOn HECTaHJapTHbHIE CUTyaIUsIX
MaTEeMaTU4eCKO TEXHUKOH, CHUTYAaIWH. MOBBIIICHHOU
ro WCIIBITHIBACT CJIO’KHOCTH.
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(KOMIBIOTEPHOT
0)
MOJICTTUPOBAHUS
)
TEOPETHYECKOTO
u
IKCTIEPUMEHTAIT
BHOTO
UCCIIeIOBAaHHS B
npodeccuoHab
HOU
JeSITeTbHOCTH

3HAYUTEIbHbIE
3aTPyIHEHUS MPU
IIPUMEHEHUHN
HaBBIKOB B HOBBIX
CUTYyaLUsIX.

OIIK-7 cnoco0HOCTL BBISIBUTD €CTECTBCHHOHAYYHYI0 CYIIHOCTH l'[pOﬁ.]'[eM, BO3JHUKAKOIIUX B XO0/1¢

NnpogecCHOHAILHOH  /AeATEeJbHOCTH, MNpPHBJIEeYbL HUX AJf PpelIeHHd COOTBETCTBYHOIUMH (PU3NKO-
MaTeMaTH4eCKHUil anmnapart
3HATH: OOy4arommiics OO6yuarommmiics OO6yuatommuiicst 1eMoH- | O0yuaromuics
OCHOBHBIE JEMOHCTPUPYET JEMOHCTPUPYET CTPUPYET JOCTAaTOYHO | IEMOHCTPUPYE
3aKOHBI MOJIHOE OTCYTCTBHE | HETIOJIHOE COOTBETCTBHE | TIIyOOKHE 3HaHUS | T IOJHOE
€CTeCTBEHHOHAY | MJIM HEAOCTaTOYHOE | 3HAHWI Mporpamme, KOHTPOJIMPYEMBIX COOTBETCTBHE
YHBIX COOTBETCTBHUE JIOTTYCKAIOTCS OIINOKH, pazzenoB 3HAHUI
JUCUMIUIMH W | 3HAHUH MIPOSIBIISIETCS JUCLUTUIAHBL, nporpamme
METO/IbI KOHTPOJIUPYEMBIX HEJ0CTaTOYHOE, OTBEUaeT  Ha  BCE | JIUCUUIUIMHBI,
anreOpbl U | pa3aenoB MIOBEPXHOCTHOE 3HAHUE BOIMPOCHI, B TOM YHCJIE | JIOTHYHO U
MaTeMaTHYeCKO | MaTeMaTHKU: TEOpUH, CYTH METOJOB. JIOTIOJTHUTENbHBIE. B TO | aprymeHTHpOB
ro aHaiu3a, | He Cloco0eH Jlia nosmydeHus e BpeMsl IIPU OTBETE | aHHO OTBEYaeT
muddepeHnran | apryMeHTUPOBAaHHO | PAaBUILHOTO OTBETA JIOIyCKaeT Ha BCE
BHBIX U TOCIIEZIOBATENbHO | TpeOYyIOTCS YTOUHSIONIME | HECYIIeCTBEHHbBIE BOIIPOCHL, B
YpaBHEHUH, u3jarath MaTepuai, | BOIPOCHI. MOTPEIIHOCTH WIH | TOM YHCTIe
TEOpHUHU HeTpaBUIILHO Jaet HEJI0CTaTOYHO | JOMOJIHHUTENbH
BEpOSITHOCTEN U | OTBEYAET Ha TIOJTHBIE OTBETHI BIC,
MaTeMaTHYeCKO | JIOTIOJHUTENIbHBIC MOKa3bIBAET
W CTaTUCTUKHU BOIIPOCHI WIX BBICOKU I
3aTpyIHAETCS C YPOBEHb
OTBETOM TEOPETHUYECKON
MOJrOTOBKU
yMeThb: OO6yuaromuiics OO0yuarommiics OOyyarormmiics OOyyarommuiics
BBISIBUTh | IOKA3bIBAET JI€MOHCTPHUPYET J€MOHCTPHUPYET JEMOHCTpHUPYE
€CTECTBEHHOHAY | HEAOCTAaTOYHOE HEIOJIHOE COOTBETCTBUE | YACTHUYHOE T YMEHHE
YHYIO CYyIIHOCTh | YMEHHE NPUMEHSTH | CIEAYIOIUX YMEHUI: COOTBETCTBHE PUMEHSTH
npobiuem, U3BECTHBIE B | pEIlIEHUE 3a7a4, YMEHUE | CIEAYIOUIMX YMEHUI: | TEOPHIO K
BO3HUKAIOIIMX B | ydeOHOU JIMTepaType | MOJb30BaThCs IPUMEHATh TEOPETHYE- | PEILIECHHIO
xoJe METO/bl K PELICHUIO | BEPOSITHOCTHO- CKHue METObI K | MpeJiaraeMbIx
npoeccHOHANb | MpeaIaraeMbIx CTaTUCTUUYECKUMHU PELLIEHHIO 3ajay. | 3az1ad4,
HOM 3azad4, JIOIIyCKaeT | MmeTogamu. B pemennn YMeHHs OCBOEHBI, HO | MPAaBHIIBHO U
NESITeNbHOCTH, | IpyOble OIMOKM IpH | 33a4 MOTYT COAEP>KAThCs | JOMYCKAIOTCS HE3HAYU- | TOJIHO CTPOUTH
NpUBJIEYh  MX | PEHICHUH 3a/1ad WM | rpyOble OMMOKH, TEJIbHBIE OLIMOKH, | peLIeHus
JUI  pelIeHUus | BOoOLle  pelleHHs | MpOsBIsAeTCs HETOYHOCTH, MaTeMaTHUYeCK
COOTBETCTBYIOIIl | 33J]a4 OTCYTCTBYIOT, | HEIOCTATOUHOE YMEHUE 3aTpyJHEHUS IpU | UX 3ajad.
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ui (U3HUKO- | HEMPABUIBHO MIPUMEHSTH TEOPHUIO K pemiennn 3amady, He | CBOOOIHO
MaTEeMaTHYECKHA | OTBEYALT Ha | PEIICHUIO MPeIaraeMbIX | BIUSIONIME HA OO | ormepupyeT
it anmapart JOTIOTHUTEIbHBIC 3azad. XOJI pelIeHHUS MPUOOPETEHHBI
BOTIPOCHI WIH MU YMEHUSMH,
3aTpyIHSETCS C MIPUMEHSET UX
OTBETOM B CHUTYaIUIX
MOBBIIIIEHHOMN
CJIOHOCTH.
BJIA/IETh: OOyuarommiicss  He | OOyyaromuiics BIajaeeT OO0yuarormmiicst OO0yuarormmiicst
CIOCOOHOCTBIO | BIaJeeT WU B | MaTeMaTHYECKUMHU YaCTUYHO BJIQJICET | B MOJIHOM
BEISIBUTH COBEPIICHHO METOJIaMH B HETIOJTHOM METOJaMH  pacyeToB, | 0ObeMe
€CTECTBEHHOHAY | HEJI0CTaTOYHOMU o0BeMe, TOMyCKaIOTCS HABBIKK OCBOCHBI, HO | BJIAJEET
YHYIO CYIIHOCTH | CTETICHU BJIAJCET 3HAYUTEIBHBIE OMINOKH, JIOTIYCKAIOTCS ~ HE3HA- | METOJAaMH
npobieM, HaBBIKAMU MIPOSIBIISICTCS YUTETbHbIE  OLIMOKH, | pacUeTOB,
BO3HUKAIOIINX B | IPUMCHCHHUS HEJI0OCTaTOYHOCTh HETOYHOCTH, 3aTpPy- | CBOOOIHO
xoJie TEOPETHUUECKOTO BIIQ/ICHUS HEHUS TIPH aHAIUTH- | IPUMEHSIET
npodecCuoHaNIb | anmapara U | MAaTEeMaTHYECKOU YECKUX oriepanusx, | MoJy4CHHBIC
HOI pa3IMYHBIX TEXHUKOMU, UCTIHITHIBAET MEpPeHoCe yMEHWH Ha | HaBBIKU B
NEATCIHOCTH, | MaTeMaTHYEeCKHIX 3HAYUTCILHBIC HOBBIC, CUTYaITUSIX
MpHUBJIEYh  UX | METOJIOB K pelle- | 3aTPyJHEHHUsI IPU HECTaH/IaPTHHIE MOBBIIIEHHON
JUISE  PEIICHUs | HUIO 33a]a9 MIPUMCHCHNY HABBIKOB B | CUTYaIlUH. CJIO’)KHOCTH.
COOTBETCTBYIOI] HOBBIX CUTYyaIlUIX.
13478 (busuko-
MaTeMaTHYeCKU
W amnmapar

[llkama oueHUBaHUS pPE3YyJIbTATOB IIPOMEKYTOYHOM aTTecTaluu U €€

OIINCaHUuC:

dopMa IPOMEKYTOYHOM ATTECTALMHU: 3a4eT.

[TpomexxyTouHas aTTectamus oOydaromuxcs B (opme 3adera MpOBOAUTCS IO
pe3ynbTaTaM BBIIOTHEHUS BCEX BHJAOB Yy4eOHOW palOThI, MPEITyCMOTPEHHBIX
y4eOHBIM IUIAHOM MO JAHHOW AUCHUILIIMHE, MPU 3TOM YUYUTBHIBAIOTCS PE3YJIbTAThI
TEKYLIEr0 KOHTPOJSA YCIIEBAEMOCTH B TeueHHe cemectpa. OIeHKa CTENeHH
JIOCTUKEHUS 00yYaIOIUMUCS TUIAHUPYEMBIX PE3yJIbTaTOB 00YUYEHUS MO JUCHUIUIUHE
MPOBOJIUTCS TPENOJaBaTEIeM, BEAYIIMM 3aHATHS MO JUCHUILNIMHE METOJ0M
AKCIEPTHOW ONEHKU. [lo uTOraM mMnpoMeEKyTOUYHOW aTTeCTalluu IO JAUCHMUIUIMHE
BBICTABIISIETCS OLIEHKA «3aYTEHO» WIIH «HE 3a4TCHO.

M xanxa
Onucanue
OLICHUBAHUSA

3auTeHo BreimonHeHsl  Bce  00s13aTesIbHbIE  YCJOBHSI  NOJATOTOBKH
CTYAEHTA K NMPOMEKYTOYHOU aTTeCTAIUM, NPedyCMOMPEHHbLE
npocpamMmou  OUCYUNTIUHBL. CTyneHT  JI€MOHCTPHUpYET
COOTBETCTBHE 3HAHWH, YyMEHUN, HABBIKOB TPUBEJACHHHIM B
Ta0IUIaX MOKa3aTessIM, OIepUpyeT MPUOOPETEHHBIMH 3HAHHUSIMU,
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YMEHHSMH, HABBIKAMU, IPUMEHSIET UX B CUTYallUsIX MOBBIICHHON
cnokHocTH. IIpy 3TOM MOTYT OBITH AOIMYIIEHB HE3HAYUTEIIHHBIC
OmMMOKH, HETOYHOCTH, 3aTPyJHEHHUS TIPH  aHATUTHYSCKUX
omepauusix, IEepeHOCe 3HAaHMM W yMEHUM Ha  HOBBIE,
HECTaHJAPTHBIC CUTYallHH.

He BbInosiHEHBI o0s13aTe/IbHBIC YCJIOBHS TNOATOTOBKH
CTY/IeHTa K MPOMEXKYTOYHOW ATTeCTANUU, NPedyCMOMPEHHbLE
npoepammou  oucyuniunsl, WIIA cTyneHT aeMOHCTpupyer
HEMNOJIHOE COOTBETCTBHE 3HAHUH, YMEHUH, HaBBIKOB
He 3auteno | mpuBeneHHBIM B Ta0nWIax IOKa3aTeNsIM,  JIOMYCKAIOTCS
3HAUUTENIbHBIE OIIMOKHU, TMPOSIBISETCS OTCYTCTBUE 3HAHUM,
YMEHHM, HABBIKOB MO PsIy MOKa3aTesiei, CTYJCHT HUCHBITHIBACT
3HAUUTENIbHBIC 3aTPYAHEHUS MPU ONEPUPOBAHUU 3HAHUSMH U
YMEHHSIMU TMPU UX TIEPEHOCE HA HOBBIE CUTYAIIUU.

®opma NPOMEKYTOYHOM ATTECTAIMM: IK3aMeH

[IpomexyTouHasi aTTecTanus oOydaromuxcs B ¢opMme dK3aMeHa MPOBOJUTCS
10 pe3yJibTaTaM BBHITIOJHEHUS BCEX BHJOB Y4eOHON paboThl, MPETyCMOTPEHHBIX
y4eOHBIM IUIAHOM I10 JAHHOW JMCIUIUIMHE, TPU 3TOM YUYHUTBHIBAIOTCS PE3YJIbTaThl
TEKYyIIEr0 KOHTPOJISI yCIIEBaeMOCTH B TedeHHe cemectpa. OIlleHKa CTeneHu
JTIOCTHKEHUS 00yJarOIUMUCS TUIAHUPYEMBIX PE3YyJbTaTOB 00YUYEHHUS 1O JUCIUIUINHE
MPOBOAUTCS TIpenoAaBaTesieM, BEAYIIMM 3aHATUS [0 JUCUHUIUIMHE METOJAO0M
AKCIEPTHOM OlLEHKHU. [lo wToramMm mNpOMEXYyTOYHOM aTTeCTallMud MO JAUCHHUIUIAHE
BBICTABIISIETCS  OLIEHKA «OTJIMYHO», «XOPOLIO», «YyJOBJIETBOPUTEIIBHO»  WJIU
«HEYHOBJIETBOPUTEIBHO.

IIIxajna oueHUBaHUA Onucanue
BrinosaHeHbI BCE o0si3aTe/IbHbIE YCJI0BHSA
NMOATOTOBKH CTyJleHTa K MPOMEKYTOYHOM
aTTrecTalnuu, MIPETyCMOTPEHHBIE pOrpaMMOoun
qucuuIuiiHbl. CTYAEHT JIEMOHCTPUPYET COOTBETCTBUE
3HAHMH, YMEHUH, HABBIKOB MMOKAa3aTEIIsIM,
OTanyHO MIPUBEACHHBIM B TaOIUIAX, ONEPUPYET

NpUOOPETEHHBIMU 3HAHUAMM, YMEHHSIMH, HABbIKaMH,
IIPUMEHSIET UX B CUTYalMsX MOBBIIICHHOW CIOKHOCTH.
[Ipu 3TOM MOryT OBITH JOMYIIEHbI HE3HAYUTENIbHbIE
OLIMOKH, HETOYHOCTH, 3aTPyJAHEHHS TpPHU TMEepeHoce
3HAaHUM U YMEHUN HA HOBBIC, HECTAHAAPTHBIC 3a7a4H.

Xopouio BreimmosiHEHBI BCE 00s13aTeJILHBIC YCJI0BHSA
NMOArOTOBKH CTyJeHTa K MPOMEKYTOYHOH
aTTrecTanyu, PEyCMOTPEHHBIE MporpaMMon
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TUCHUIUIMHBL. CTYJIEHT I€MOHCTPUPYET COOTBETCTBUE
3HAHMH, YMEHUM, HABBIKOB MMOKAa3aTEIsIM,
NPUBEICHHBIM B TabIMIax, ONEpUPYET
MPUOOPETCHHBIMA 3HAHUSMH, YMCHHUSIMH, HABBIKAMHU.
B T0 Xe BpeMa mnOpu  OTBETE  JOIYCKAaeT
HECYILIECTBEHHBIE MOTPEIIHOCTH, 3aJa4d PEIIAET C
HEJI0YeTaMU, HE BIUSIIOUIMMU Ha OOITUN X0 pEIIeHUS.

BrimoHeHb1 BCE o0s13aTe/IbHbIE ycJIoBus
NMOATrO0TOBKH CTy/IeHTa K NMPOMeKYTOUYHOI
aTTecTaluH, IPEeTyCMOTPECHHBIC MPOTrpPamMMOi
mucruIuinHbL. CTYyIeHT JAEMOHCTPUPYET COOTBETCTBHE
3HAHUM, YMEHUH, HaBBIKOB MOKa3aTesIsiM,
MIPUBEICHHBIM B Ta0IUIaX, oTepupyeT
MPUOOPETCHHBIMA 3HAHUSIMH, YMCHHUSIMH, HaBBIKAMHU.
Ho moka3wiBaeT HeriyOOKHME 3HAHWS, TIPH OTBETE HE
JIOTyCKaeT TPyOBIX OMIMOOK WIJIM TPOTHUBOPEUMI, OTHA-
KO B (hOPMYJIMPOBAHUU OTBETA OTCYTCTBYET JOJIKHAs
CBSI3b MEXK/Iy aHAJIM30M, apryMEHTAIlMel U BBIBOJAMHU,
B PCIICHWH 3aJad MOTYT COACPKaThCsi TpyObIe
ommOKu. JIJIg MoaydeHus: MpaBUIBHOTO OTBETa TPeOy-
IOTCSI YTOUHSFOIIINE BOTIPOCHI.

Y 1OBIETBOPUTENBHO

He  BbImosHEHBI o0si3aTesibHbIE  YCJIOBHUA
NMOATOTOBKH CTYAEHTA K MPOMEKYTOYHOM
aTTecTaluM, IPEyCMOTPEHHBIE IIPOrpaMMOu
mqacuuiimesl,  WJIM cTyaeHT  AeMOHCTpUpPYET
HEMOJIHOE COOTBETCTBUE 3HAHWN, YMEHHM, HAaBBIKOB
MIPUBEACHHBIM B Tabaunax, JOITY CKarOTCS
3HAQUUTENIbHbIC OIIMOKHU, TMPOSIBIAETCS OTCYTCTBHUE
3HaAHUM, YMEHMM, HAaBBIKOB II0 pANy IIOKa3aTeleu,
CTYJEHT UCIIBITHIBAECT 3HAYUTEIIbHBIE 3aTPYAHEHUS TIPU
ONEPUPOBAHUY 3HAHUSIMH U YMEHUSIMU.

HeynoBiieTBOpUTEIBHO

DoHABI OLICHOYHBIX CPEACTB MPEACTABJCHBI B NMPHJIOKeHHH 2 K padoueit
nporpamMme.

7.  YueOHO-MeTOaMYeCKOEe U MHPOPMALMOHHOE o0ecniedeHue TN CIIUIIIHHBI

a) OCHOBHAas JIUTepaTypa:

1. Kyapssues JILJI. Kparkunt Kypc wmaremarndeckoro a”aimsa. 1.1.
HuddepeHunanbHoe W HUHTETPAIBHOE HMCUUCIEHUS (DYHKIUH  OAHOMU
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nepeMeHHOM. Psajpl: YueOHuK [DneKTpoHHBIN pecypc]: yuel. - DIEKTpOoH. JaH.
- MockBa: @usmariur, 2015. - 444 c. [Pexum  goctyna:
URL: https://e.lanbook.com/book/71994 - 3aru. ¢ skpana. |

. @uxtenronpy ['M. Kypc nuddepeHmmasibHOro ©W = MHTErPaIbHOro
ucuucienus: YueOnuk. B 3-x tomax. T.1 -13-e uza., crep. CIIO.: U3a-BO
«Jlanby, 2020. 608 c. T.2 13-e uzn., crep. CII6.: U3a-Bo «Jlanby, 2020. 800 c.
T.3 — 10-e u3x., crep. CII6.: U3n-Bo «Jlanby. ctep 2020. 656 c.

. I'mypman B.E. Teopusi BeposSITHOCTE M MaTeMaTHUYeCKas CTATUCTUKA. 12-e
u3a. crep. M.: FOpaiir, 2013. — 479 c., 139 »k3.

JAOMOJTHUTEIbHAS JUTepaTypa:

. 3ybkos B.I'., JIaxoBckuii B.A., Mapteinenko A.W., Munocues B.b., [Tymkapp
E.A. Kypc maTteMaTuku AJi1 TEXHAYECKUX BBICHIUX YUEOHBIX 3aBefieHUi. M.:
MI'Y, 2012. 400 >x3.https://e.lanbook.com/

. Munocnies B.b., Mapteinenko A.U., Jlsxosckuii B.A., 3yoxoB B.I'. Kypc
BBICIIEN MaTeMaTHKHU: YueOHoe mocoOue. Yacte 1.M.: MI'1Y, 2007; Yactb
2M.: MI'my, 2007. Yacrs 3. M.:. MI'NY, 2011. 400 5ks.
https://e.lanbook.com/

. Iluckyno H. C. [duddepeHunanbHoe W HWHTETpaIbHOE HCUHUCICHUS JIs
BTY30B. B 2-x Tomax. M.: Muterpan - [Ipecc, 2009. 180 3k3.

. Kypc nexknuit no nuHeiHol anredpe M aHAIUTUYECKOW T'€OMETpUU: YueOHOe
nocobue. // Kynpssues b.1O., Marsm B.U., [TokazeeB B.B., Uepkecosa I'.B..
M.: MITY «MAMM», 2009. http:/lib.mami.ru/lib/content/elektronnyy-
katalog. DneKkTpoHHBIN pecypc.

. Marematnueckuii ananmu3. Teopus mpenenoB U auddepeHIHaIbHOe
HCUYUCJIEHUE: OCHOBHBIE IIOJIO)KEHUSI TEOPUM, METOAMYECKUE YyKa3aHud U
BapUaHTHI pacdyeTHo-rpaduieckux padot // bogynoB M.A., bopoauna C.U.,
KoporkoBa H.H., Tkauenko O.M. M.. MITY «MAMU», 2009.
http://lib.mami.ru/lib/content/elektronnyy-katalog. DnekTpoHHbI! pecypc.

. Koran E.A. O6bikHOBEHHBIE TU(DPEpeHIIMATIbHBIE YPABHEHUS U ONIEPALIMOHHOE
HWCYHCIICHHE. VyebHoe 1mocoOue mno gucuuIuimHe «MaremaTukay Uit
CTYAEHTOB Bcex cnenuanbHocTerd. M. 2006. 693 k3.

10.Koran E.A. DneMeHTBI TEOpUU BEPOSITHOCTEN U MATEMATHYECKON CTATHUCTUKH.

YuebHoe mocobue 1o aucuMIuinHe «MareMartuka» Il CTYJEHTOB,
oOydJaromuxcs 1Mo CHEIUaIbHOCTH «ABTOMOOMIIE- U TPaKTOpOCTpoeHue. M.
2007. 423 »k3.

B) IPOrpaMMHoOe o0ecneyeHue 1 HHTEPHET-PecypChbl:

[IporpammHuoe obecriedeHne He MpeyCMOTPEHO.
HNHTepHeT-pecypchl BKIIOYAIOT YYEOHO-METOAMYECKHE MaTepuasibl B

AIIGKTPOHHOM BHUJE, MpEACTaBICHHbIE Ha caiite mospolytech.ru B paznene: «Llentp
MaTeMaTU4ecKoro oopasoBanus» (http.//mospolytech.ru/index.php?id=4486);

BapI/IaHTBI KOHTPOJIbHBIX 3aI[aHHﬁ Mo JUCHHUIINIMHE IPCACTABJICHBI HA calTax:

http://i-exam.ru, http.// fepo.ru.
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https://e.lanbook.com/book/71994
http://i-exam.ru/
http://lib.mami.ru/lib/content/elektronnyy-katalog
http://lib.mami.ru/lib/content/elektronnyy-katalog
http://lib.mami.ru/lib/content/elektronnyy-katalog

[Tone3nsie  ydyeOHO-mMeTOMMYECKHE W WHGOPMAIIMOHHBIE  MaTEPHUAIIBI
MPEICTABJIEHBl Ha CalTax:

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

[lepeuenp  pecypcoB  MH(POPMALMOHHO-TEIEKOMMYHUKAIMOHHOW  CETH
«HTEpHET» NJ11 OCBOCHHUS TUCIIUILTAHEIL:
www.matematikalegko.ru>studentu, www.i-exam.ru.

HuTepHeT-pecypchl BKJTIOYAIOT y4e0HO-METOTNIECKHUE MaTepuabl,
IIPE/ICTaBIICHHbIE HA CalTe 3JIEKTPOHHO-OMOIoTeuHoi cuctembl M3narenscrBa Jlanp
(https://e.lanbook.com/).
http://function-x.ru/tests higher_math.html TecTbl 10 BeICIICH MaTeMaTHKE.

http://pmims.000webhostapp.com/xbookMO0018/index.html Bupeokypc u TecTsl 1m0
TEOPUU BEPOSATHOCTEN U MATEMAaTUYECKON CTAaTUCTHUKE.

8. MaTepuajbHO-TeXHUYECKOEe o0ecnevyeHne U CIUTIITUHBI

MarepuanbHO — TeXHHYECKas 0a3a yHUBEpPCHTETa 00ECIedMBaeT MPOBEICHUE BCEX
BUJIOB 3aHATUH, TMPEIyCMOTPEHHBIX Yy4YEOHBIM TIJJAHOM H  COOTBETCTBYET
JEHCTBYIONIMM CAaHUTAPHBIM U IPOTHUBOIMIOKAPHBIM MPaBUIIaM U HOpMaM.

Jlnst mpoBeieHUst y4eOHBIX 3aHATHI UCTIONIb3YIOTCS:

- JICKIIMOHHBIE ayJAUTOPHH U ayJTUTOPUU JJISl TPOBEACHUS MPAKTUYECKUX 3aHATHH, B
TOM 4YHCJE, OCHAIIEHHBIC MYJIBTHUMEIUIHBIM OO0OPYJOBaHUEM Uil TPOBEACHUS
ay IUTOPHBIX 3aHATHH (MPOEKTOP, HOYTOYK, MUKPO(DOH U T.1.);

- Juisi paboThl CO CHEIUAIM3UPOBAHHBIM MPOTrPAMMHBIM O0ECIIEUeHUEM BO BpeMs
WHTEPAKTUBHBIX MPAKTUYECKUX 3aHATUA UMEIOTCS KOMITbIOTEPHBIC KJIaCChl
YHHUBEpPCUTETA.

9. MeToanueckne PEKOMCHIAIUNA ]I CaMOCTOSITEJIbHOM paﬁoTbI CTYA€CHTOB

Pa3znes: 3jieMeHTHI TMHEHHOM aaredpsbl

Martpuubl u onpeneantenau. [Ipexnae Bcero, CTyJ€HT I0JKEH MOHATh, YTO
MaTpuIla — 3TO TabiuIa ynucen (MpruyeM 3Ta TadIauIa MOKET UMETh OJIMHAKOBOE
YHCJIO CTPOK U CTOJIOLOB, @ MOKET OBITh U MPSIMOYTOJILHOM), & ONIPENETUTENb- 3TO
YHCJIO, 3aMIMChIBAEMOE B BUJIE KBaIPATHOM TaOIMUIIbI, TO €CTh ONPEACIUTENN
CYILLECTBYIOT TOJIBKO Y KBaJIpaTHBIX MaTpHLL.

Cnenyer o0paTtuTh 0co00€ BHUMAaHHE Ha ONEPALUI0  YMHOXKCHHUS
IPSIMOYTOJIBHBIX MAaTpHIl M IOHATh, KAKUM IIOJYYaeTCsl IOPSAOK MaTpHLbl —
npousBesieHusi. OCOOEHHOCTh MaTpHIl TAaKK€ COCTOMT B TOM, YTO IPOU3BEICHUE
MaTpHULl HE MEPECTaHOBOYHO, TO €CcTb AB #BA.CnenyeT 00s3aTeNbHO YOEAUThCSA B
3TOM, PEIIMB COOTBETCTBYIOILIME 3a/1a4H.

BaxupiM sBAsieTcss ToHsATHE OOpaTHOM Marpuubl. Hamgo 3HaTh ycioBue
CYIlIECTBOBaHMsSI OOpaTHOM MaTpuilbl W alnroputMm ee mnoctpoeHus. llocie ee
BBIYMCIICHUS LEJIeCO00pa3HO JIeNaTh MPOBEPKY MPABUIBHOCTH PEIICHHUS], BHIIIOJHUB
OIlEpalfIoO YMHOXKEHUSA A 'A =F (IOJDKHA MOJIyYUThCS €AUHUYHAS MaTPULA)
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[Ipn wn3yueHuM omnpeaennuTenei HaA0 YETKO YCBOWUTh NOHSTHS MHMHOPA,
anreOpanvecKkoro JIOMOJIHEHHsI, 3HATh MHOTOUYMCIICHHBIE CBOMCTBA OIpEaeIUTENs.
s OCBOGHHMsSI TEXHUKH BBIYHCIICHUS ONpEIeNHUTENe Iienecoo0pa3Ho, BbIOpaB
IIPOU3BOJIBHBIN ONPEJEIUTENb BbIIIE TPETHETO MOPSAIKA, PACKPBITH €r0 Pa3InYHbIMU
cnoco0amu, TPUMEHSS pa3IoKEHHWE M MO CTpokaM M 1o croibuam. OOpatute
BHUMAaHHE, KaKU€ CTPOKHU (CTOJIOLBI) MPEANOYTUTENIbHEE BBIOMPATh JJI PACKPBITUS
OMpeNeNuTeNs, YTOObl YMNPOCTUTH ero BbiyucieHue. OcoOeHHO 3(PEGEeKTUBHO
BBIUMCIICHUE ONpPEIETUTENe ¢ TMOMOIIbI0 JJIEMEHTAPHBIX IpeoOpa3oBaHU,
MIPUBOJSIIUX €r0 K TPEYTOJIbHOMY BULY.

[Ipn wm3ydeHUH peEHICHUH CHUCTEM JMHEHHBIX alreOpandecKux YypaBHEHUU
(CJIAY) oOpatuTe BHUMaHHE, TPEXKJE BCETO, HA TOHATHE PEIICHUS CUCTEMBI U
YCIJIOBHSI CYIIECTBOBAHUS PEIIEHUI B 3aBUCUMOCTU OT COOTHOIIECHHSI MEXKYy PaHIOM
MaTpUlbl, PAHTOM PACHIMPEHHON MAaTPHUIbl CHUCTEMbI M YHUCIOM HEU3BECTHBIX H
ypaBHeHu#. OOparnTe BHUMaHHWE Ha yCJIOBHs TpuMmeHeHus ¢opmyn Kpamepa u
MeToga oOpaTHOW Matpuilsl. BHHMarenbHO paszOepure NpUMEPHl  PEIICHUS
IPOU3BOJIBHBIX CHUCTEM JIMHEWHBIX aireOpandyeckux ypaBHEHMl MeroaoM ['aycca
(BBeIeHME OA3MCHBIX U CBOOOIHBIX IEPEMEHHBIX ).

Pa3znes: DiieMeHTHI BEKTOPHOI aiaredpbl

[Ipn u3ydyeHUM AAHHOW TeMbl OOpaTUTE BHHUMAHHME Ha JIMHEWHbIE OMEpalud HaJ
BEKTOpaMH, Ha IIOHATUS JIMHEHHOW HE3aBUCUMOCTH U JIMHEWHOW 3aBUCHUMOCTH
BEKTOPOB, Ha (PyHIaMEHTAJIbHOE MOHATHE Oa3uca BEKTOPHOIO IpOCTpaHCTBa (U
OPTOHOPMUPOBAHHOTO Oa3uca), Ha pa3yIo’KEHUE BEKTOpa Mo 0azucy.

3HaTh ONIpPENEIICHUE, TEOMETPUUYECKUE CBOMCTBA CKAJISIPHOIO, BEKTOPHOIO U
CMEILIaHHOTO MPOU3BEACHUS BEKTOPOB, POPMYJIBI IS UX BBIYUCIICHUS B BEKTOPHON U
B KoopauHaTHOM (opme. OOs3aTeabHO 3HaTh U YMEThb MPOBEPATh YCIOBHUSA
OPTOrOHAJILHOCTH, KOJJIMHEAPHOCTU U KOMILIAHAPHOCTU BEKTOPOB.

Pazuen: KOMIIVICKCHBIC YU CJIA U MHOI'OYJICHBI

B stOoM pasgene, mpexiae BCEro, HaaO IOHATH, YTO KOMIUIEKCHOE YHCIO
SBUJIOCHh PACILIMPEHUEM IOHATUS JEUCTBUTENIBHBIX YHUCEI, 3HATH ONPEICICHNUE U TPU
GbopMbl 3amMCH  KOMIUIEKCHOTO Yuciaa, TEOMETPUYECKYIO HHTEPIIPETALNIO
KOMIUIEKCHOTO YHWCJIa U B3aMMHO-OJHO3HAYHOE COOTBETCTBUE MEKIY MHOMXKECTBOM
KOMIUIEKCHBIX YHCENl U MHOKECTBOM TOYEK KOMIUIEKCHOM IMIOCKOCTH KoMIiekcHbIe
Yyclia MOXHO H300paXkaThb C TOMOIIbIO BEKTOPOB Ha KOMIUIEKCHOM IUIOCKOCTH
[ToaToMy ormepanuu CIOXKEHUS M BBIYUTAHUS KOMIUIEKCHBIX YHCEI MOTYT OBITh
CBEJICHBI K OIEpaLMsM CIOKEHUS U BBIYUTAHUS COOTBETCTBYIOIIUX BEKTOPOB

Hamo 3HaTh ¥ yMETh BBINOJIHATH ONIEpALlUd YMHOKEHUSA, IEJICHUs, BO3BEICHUS
B IOJIOXKUTEIBHYIO  CTEIEHb KOMIUIEKCHBIX ~ 4YMCEJ, 3allMCaHHbIX B
TPUTOHOMETPUUYECKOH (popMe, U3BJICUEHUSI KOPHSA N-OW CTEMEHH U3 KOMIUIEKCHOTO
YuCoa.

OOpaTtuTh BHUMaHUE HA TO, YTO MHOXXECTBO KOMIUIEKCHBIX YHCEN SIBISETCA
3aMKHYTBIM, TO €CTb JIt00as anredOpanyeckas onepamusi HajJ KOMIUIEKCHBIMHU YHUCIaMU
HE BBIBOJIMT 3a Mpeeibl 00JJaCTH KOMILJIEKCHBIX YUCEN.
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Pa3neJ: 3j1eMeHThbl MATEMATHYE€CKOI0 aHAJIN3A

[lpn w3ydyennn nuddepeHIMATBHOTO  HUCYUCICHUS  (QYHKIMA  OJHOU
MEePEeMEHHON 00paTuTe BHUMAHNUE HAa TIOHATHE Tpejesia (GYHKIMA B TOYKE W METObI
ero BeramcieHus. [Ipeaen — oHO W3 OCHOBHBIX MOHITHI MaTeMaTHIECKOTO aHAIHA3a.
[Ipu BeUMcaeHUU TpenenoB (GYHKIUHA HAIO0, MPEXKAE BCETO, BBIICHUTH XapaKTep

HEOIPEeIeTICHHOCTH 5,5,0 ‘0,0- 0, 1" | YroObl OBIAACTh TEXHHKOW PEIICHHS

3a]a4 Ha BBIYHMCIICHUE TIPEJICNIOB, HAJO0 3HATh JBA 3aMeyaTelbHbIX Mpeesa, Ta0Iuily
DKBHUBAJICHTHBIX OECKOHEYHO MalbIX, NpaBwio Jlomurtamns, pa3nuyHbIe MPUEMBI
PacKpBITUSI HEOMPENEICHHOCTE B 3aBHCHUMOCTH OT BHJa (QYHKIMH W PEIIUThH
JIOCTaTOYHO OOJIBIIIOE KOJIMYECTBO 3a]1a4.

[Ipn wu3yuyeHWH TEM, TMOCBSIICHHBIX TMPOU3BOAHON u auddepeHnany
GbyHKIIUU, HAJIO OCMBICITUTh UX T€OMETPUUYECKUN CMBICI, TOHUMATh Pa3Iudue MExKIy
HuMu (auddepeHiman - STO TJaBHAs JWHEWHAs 4YacTh MpHUpaIleHUs (DYHKIUH).
TBepno 3HaTh (Kak Ta0IUIly YMHOXKEHUS) hopMyIbl TudPpepeHIIMpoBaHNs OCHOBHBIX
AJIEMEHTApHbIX GYHKIUNA ©u TpaBwia auddepeHimpoBanns (Bce, KOHEYHO, HO
0COOEHHO MpaBuiIo AU HEPEHIUPOBAHUS CIOKHONU QYHKIIUN).

OOpatrTe BHUMaHUE TaKKe Ha 0COOEHHOCTH Iu(pepeHInpoBaHus PyHKIUH,
3aJJaHHBIX B HESBHOW (opme, MapaMeTpUyYecKH, Ha TMPUEM JIOTapuPMHUUIECKOTrO
i pepeHInpoBaHUS.

CrnemyeT 4eTKO 3HAaTh U YMETh MIPUMEHATh AITOPUTM HCCIeA0BaHUs (HYHKIUI
U TIOCTPOEHUsI TpadUKOB: OMpENEICHHEe TOUYEK pa3pbiBa (M UX KIACCH(UKAIHUIO),
acUMINTOT rpaduka (BepTUKAIBLHON, HAKJIOHHOW, TOPU30HTAIBHOMN), HEOOXOIUMbIE U
JIOCTaTOYHBIE YCIOBUS MOHOTOHHOCTH (DYHKIIMH, CYIIECTBOBAHUSA JIOKAJIBHOTO
AKCTPEMYyMa, MPOMEKYTKOB BBIMMYKJIOCTH U BOTHYTOCTH (DYHKITUHU M TOYEK Teperuoa.

Paznen: nudppepenunanbHoe ucUMcIeHUEe (PYHKIUN HECKOJIBKHUX MePeMEHHBIX

[Tpu u3yueHuM AAHHOTO paszjesa oOpaTUTe BHUMAHUE HA TO, YTO (PYHKIIMS
JIBYX TIEPEMEHHBIX UMEET HArJISAHBIN T€OMETPUUECKHU CMBICT — 3TO MOBEPXHOCTH B
TPEXMEPHOM IPOCTPAHCTBE

Hago  oCMBICIUTH  TOHSATUS  YAaCTHBIX  MPOM3BOAHBIX U TOJHOTO
muddepeHnrana U1 0COOEHHOCTh MX BBIYMCICHUS, OBIAJE€Th TEXHUKOW BBIYUCICHUS
MIPOU3BOJHBIX OT CIIOKHOHM (DYHKIIMM HECKOJIBKUX MepeMeHHbIX. Clemyer o0paTuTh
BHUMaHHUE Ha TO, 4TO s QyHKIUU Z =2z(X,))CMEIIaHHbIe YaCTHBIC MPOU3BOIHBIC

2 2
o =z oz

BTOPOTO MOPSAKA PABHBI MEXKIY COOOIA: (reopema IlIBapnia), To ecTh

oxoy :ayﬁx
nopsiok qudGepeHnnpoBaHrs He UMEET 3HAUYCHUS.

Jnst GyHKIMHM HECKOJIBKHX IEPEMEHHBIX CKOPOCTh M3MEHEHHsI (DYHKIHMH B
IIPOU3BOJIBHOM HaIlpaBJICHUM XapaKTEPU3YEeTCs MPOM3BOJHON MO HANpPABICHHIO, a
HamOoJbIIasl CKOPOCTh M3MEHEHHUS (QPYHKUMM OyJeT B HaNpaBlIE€HUU BEKTOpa
rpagueHTta. Cneayer oOpaTUTh B JTOM TeMe BHHMMaHUWE Ha HEOOXOJUMOE W
JIOCTAaTOYHOE YCIIOBUS CYIIECTBOBAHUS KCTpeMyMa (PYHKIUU HECKOJIBKUX
NEPEMEHHBIX.
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Pasznen: HHTETPAJIbHOC HCUYUCTICHHUE

B wuHTErpaJIbHOM HCYWCICHUHM PEIIAeTCs 3aaada, oOpaTHOW TOW, KOTOpas
paccmarpuBaiach B aud@depeHIHaTbHOM HCYUCIEHUHM  HEOOXOAMMO HAWTH if
naHHOW QyHKImH f(¥) Takyio (YHKIIHIO, TPOU3BOJHAS OT KOTOpPOU Oblia OBl paBHA
3amanHoi. HTerpupoBanue PyHKIUNA — TOCTATOYHO CIIOXKHBIN pasjiesl MaTeMaTUKH,
OBJIAJIETh KOTOPBIM MOXHO TOJIBKO, €CJIM CTYACHT «BO3bMET» JOCTATOYHO OOJBIIOE
KOJIMYECTBO MHTETPAJIOB pa3Horo tumna. Hajgo TBepo 3HaTh TabJIMIly MHTErpajoB OT
OCHOBHBIX 3JIEMEHTapHBIX (YHKIIMH, OCHOBHBIE METOJIbl MHTEIPUpPOBaHMS (3amMeHa
NEepeMEHHOM, TMOoJBe/leHne TMojJ 3HaK JauddepeHiraia, UHTETPUPOBAHUE 10
4acTsM, MPUEMBbI BEIYMCICHUS WHTErPajioB OT PAIMOHAIBHBIX ApOoOeii, OT pa3HOTo
TUTIA TPUTOHOMETPUUYECKUX (DYHKIIHI).

Hazmo ocMbICIUTE €OUHCTBO NMOAXO0JA K IIOCTPOCHUIO OIPEICIICHHBIX,
KPaTHbIX, KPUBOJIMHENHBIX, TOBEPXHOCTHBIX MHTETPAJIOB — ITOCTPOCHUE HEKOTOPOU
VHTETPAIIBHON CYMMBI U IPEACIIBHBIN MTEPEXO/I.

3HaTh TEOMETPUUYECKHUIA CMBICT U OCHOBHYIO (DOPMYITY BBIYHUCIICHUS
onpenieNIeHHbIX UHTEerpanoB — ¢opmyny HeroTona — JleliOHuila, TeOMETpUYECKUE U
dbuznYecKre MPUIOKEHUST ONMPECICHHBIX U KPAaTHBIX WUHTETPAJIOB, YMETh HaXOJUTh
IUIOLIAAb MIOCKOM (UTYpHI, JUIMHY KPUBOM, 00BEM H IUIOLIAJb MOBEPXHOCTH TEJ
BpAILCHHUS.

Pa3zgen: yncaoBbie 1 QyHKIHOHAJIbHBIEC PAABI

[Ipy u3ydyeHMM NAaHHOM TEMBI, NPEXKIE BCEro, HAJO0 OCMBICIUTH IIOHSTHE
CYMMbI OECKOHEYHOT'0 psiJia KaK Mpejiena Mocie10BaTeIbHOCTH YaCTUYHBIX CYMM.

HeoOxoqumo cHauyana HayduTbCi KiIacCU(UUUPOBATH PsAAbl [0 TUIAM:
YHCIIOBBIE IOJIOKUTEIbHBIC, 3HAKOIEPEMEHHbIE, (PYHKIMOHAIbHbBIE, CTEIEHHBIE,
TpUroHoMmeTpuueckue psaasl Pypse.  M3ydnTh TEOPETUUECKHUE CBEACHUS: TEOPEMBI
CpaBHEHHS, HEOOXOAMMBIE M JIOCTATOYHbIC MPU3HAKH CXOJUMOCTU. 3HATh U YMETh
IIPUMEHSTH JOCTATOYHBIE IPU3HAKU CXOIUMOCTH IMOJOKUTENBHBIX PAAOB: NIPU3HAKH
Janambepa, Ko, narerpanbubiil npusHak Komu.

Jist  3HakodepenyromMxcs psSAOB  OOpaTUTh BHHUMAHHME HA  MOHATHS
aOCOJIIOTHOM U YCJIOBHOM CXOJAUMOCTH. 3HaTh npu3Hak JlelOHuna u o000IIeHHbIE
npusHaku [lanam6epa u Komu.

Jlist cTeneHHBIX PSAJOB 3HATH TeopeMy AOens, onpejeseHre MHTepBalla U
paaMyca CXOAMMOCTH, OOpaTHTh BHMMAaHHME Ha TO, YTO TpeOyeTcsl HCCIIEIOBAHUE
MOBEJICHUS Psila B TPAHUYHBIX TOYKaX MHTEpBana cxoauMocTd. O0s13aTeIbHO 3HATh
Pa3NoKEeHHs] OCHOBHBIX dJIEMEHTapHbIX (QyHKIMI B panel Teinopa u MaknopeHa u
yCJIOBHE pa3nokuMocTu GyHKimu B psan Teitnopa.

Pa3znes: 00bIkHOBeHHBbIE JU(PPepeHIINATbHbIE YPABHEHUSA

Nzyuenne muddepeHnnanbHbIX ypaBHCHHN WMEET Ba)KHEWIIee 3HAUCHHE B
MaTE€MaTUYeCKOM MOArOTOBKE HHXKEHEpa. OObsAcHsETCS 3TO TEM, 4YTO
mu(depeHInanbHble  ypaBHEHUS! MPEACTABISIIOT COO0OM MaTEeMaTUYECKUE MOJENH
caMbIX Pa3HOOOpa3HbIX IMPOLECCOB M SABJICHHUM, TaK KaK UX PEUICHUS MO3BOJISIIOT
ONMMCaTh JBOJIOLMIO HM3y4aeMOIo IMPOLECCa, XapakTep MPOUCXOASIIUX C
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MAaT€pPUAIbHOW CHUCTEMOM M3MEHEHUM B 3aBUCUMOCTH OT MEPBOHAYAIBHOTO
COCTOSIHUSI CUCTEMBI.

OTnmrunTensHOEe CBOWCTBO MU depeHITNANTBHBIX YPAaBHEHUH COCTOUT B TOM, YTO TIPHU
UX HMHTETPUPOBAHUU OOBIYHO MOJYyYAETCS] OECUHUCIEHHOE MHOXECTBO PEIICHH.
Jnss  ypaBHEHUsS TMEpBOTO TMOpSJKAa H3TO MHOXECTBO OIMCHIBACTCS  OJIHOU
MPOU3BOJIBHONM TMOCTOSSHHOM. YTOOBI BBIACIUTH U3 OECKOHEYHOIO MHOXECTBA
pelIeHrud TO, KOTOPOE OIMUCHIBAET MMEHHO AaHHBIM MpOIecc, HEOOXOAUMO 3a/1aTh
JIOTIOJIHUTENIbHYI0 MH(OpMAIINIO, HApUMEpP, 3HATh HaYaJIbHOE COCTOSIHUE IMPOIIEC-
ca. Takoe JONOJHUTENBHOE YCIOBUE HA3bIBAETCA HAYAJIBHBIM YCIOBUEM.

3amaya uHTErpupoBaHus TU(PEpeHINATBHOTO YpPaBHEHUS MEPBOTO MOPsJIKA
COBMECTHO C HA4aJbHBIM YCJIOBHEM Ha3bIBACTCS HA4yaJbHOW 3aJayey WM 3aJadei
Komm.

Jnst nuddepeHmanbHbIX  YpaBHEHUN MEPBOTO TOPSAIKA CIEIyEeT pa3indarh
oO1ee, yacTHOE U 0c000€ PEIICHUS, a TaK)Ke OONTUI, YaCTHBIN U 0COOBIN HHTETPaIbI.

[Ipy WHTErpHpOBaHMM YPaBHEHMM IIEPBOTO IMOPSAAKA HAIO IMPEKIAE BCETO
ONPEAEIUTH TUIl YPABHEHUS, 4 3aTEM YK€ MPUMEHUTH TOT UM UHOU METO]T PELICHMUS.
Hano o0s3aTenbHO OCBOUTH MPOLEAYPY MPUBEIICHHS] YPABHEHUSI TIEPBOTO MOPsIAKA K
YPAaBHEHUIO C PA3JCICHHBIMUA MEPEMEHHBIMU, TaK KaK MMEHHO TAaKHE€ ypaBHEHUSA
MO>KHO HEMIOCPEACTBEHHO MHTETPUPOBATD.

Jns nuddepeHIMaIbHBIX YpaBHEHUW N — To MOpsAKa 00s3aTebHO 3HATh
MOCTaHOBKM 3aj1auu Koriu, kpaeBoii 3a1auu, 3aJJa4l Ha COOCTBEHHBIE 3HAUCHHUSI.

B teme, nocsiieHHON JTMHEHHBIM TudPepeHInanbHbIM ypaBHEHUSIM N — IO
NopsAJiKa, HAJO0 3HATh TEOPEMBI O CTPYKType OOINEro pemieHuss OJHOPOJHBIX U
HEOJHOPOJIHBIX YPAaBHEHMM, TaK KaK OHM YKa3bIBAIOT IMYyTh IOCTPOEHHUS OOIIETO
pemernsi. OOpaTUTh BHUMAaHHE HA TO, YTO PENICHHE JTUHEHHBIX OJHOPOJIHBIX
i epeHnnanbHbIX YpaBHEHUH N — o TMOPSAJIKAa C TOCTOSHHBIMU KO3 duIineHTaMu
HEe TpeOyeT HMHTETPUPOBAHMS, a CBOJAUTCS K YHCTO alreOpanyeckod mpobieme
HAaXOXJCHHUSI KOPHEN COOTBETCTBYIOIIETO XapaKTEPUCTHUECKOrOo ypaBHeHus. Hano
3HaTh BHJ YaCTHBIX PEIICHUN JUHEWHBIX OJHOPOJHBIX AuddepeHIInaIbHbIX
YpaBHEHHH n — TO MOpsAJIKa ¢ MOCTOSIHHBIMU KO3 (UIIMEHTaMH B 3aBUCUMOCTH OT
BHJIa KOPHEW XapaKTEpPUCTUUECKOTO YPaBHEHHS.

Hamo 4eTko ysSICHUTH alrOpUTM MOCTPOEHHUS YACTHBIX PEIICHUN JIMHEHHBIX
HEOJHOPOJHBIX JuddepeHnanbHbIX ypaBHEHUH  MeToAoM moabdopa (MeToaoM
HEOoNpeIeIeHHBIX KO3(P(UIUEHTOB), 0OpaTUB BHUMAaHUE Ha TO, YTO B 3TOM Cllydae
BHJI YaCTHBIX PEUICHUN HEOAHOPOJHOTO YPABHEHHUSI COOTBETCTBYET IO CTPYKTYpE
3aJIJaHHOU MPABOM YaCTH.

Pa3znen: Teopust BeposiTHOCTEH

Jlig  ycremHoro OBJIAZICHHMsI MaTepuajoM JAaHHOTO pasjiena HeoOXO0IuMo,
IIPEXKIE BCETO, YETKO YCBOUTH OCHOBHBIE ITOHATHS TEOPUM BEPOATHOCTEW, OUYECHD
IIMPOKO MCHOJIb3YEMBIE B PA3IUYHbBIX MPUIOKEHUSAX: MOHATHE CIIy4ailHOTO COOBITHUS
U €ro BEpPOSTHOCTH, CYMMbl U TPOU3BEACHHS COOBITUM, MOHATUSA CIy4alHOU
BEJINYMHBI U 3aKOHA €€ paclpeleeHNs, MaTeMaTHYeCKOr0 OXKUIAHUS U JUCIIEPCHH
CIIy4YalHOM BEJIMYHHBI.
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Hano noHsATh, 4TO BEPOATHOCTh — 3TO YHCIOBAs MEpa CTENEHU BO3MOMXKHOCTH
NOSIBJIGHUSI CIydalHOro coObITHsS.  3HAaTh KJIACCHUYECKOE, CTaTHCTUYECKOE U
Tr€OMETPUYECKOE OINPEACICHUS] BEPOATHOCTH, CBA3b M PA3NIMUAE MEKIY HHUMH.
HecMoTpst Ha BHEHIHIOI MPOCTOTY KJIACCHYECKON (QOpMyIbl  ompeneneHus
BEPOSITHOCTU Ciy4ailHOro coObituss A: F£(A) =m/n_ HenocpeaCTBEHHbIH MOJCYET
YKCJia N BCEBO3MOXKHBIX MCXOJIOB UCTIBITAHUS U M - YKClia OJaronpusTHBIX HCXO/I0B
TpeOyeT npumeHeHus: ¢hopmysl KomOMHATOpUKU. [Ipu 3TOM B KaXT0il KOHKPETHOM
3ajladye HaJ0 MPOAHAIMU3UPOBATH, KAKOW THUI COEIMHEHUH BO3HUKAET, KOIrjJa W3
HEKOTOPOTr0 MHO>KECTBA 3JIEMEHTOB U3BJIEKACTCS IPYroe MOJMHOKECTBO (3TO MOTYT
OBITh pa3MeIICHHs], IEPECTAHOBKU WK codeTanus ). [Ipu BbIYMCIEHUH BEPOATHOCTEN
CJIO’KHBIX COOBITHM HaJ0 yMETh MPEACTaBUTh UX B BUJAE CYyMMbl WM MPOU3BEACHUS
(U cyMMBI MPOU3BEICHUI) MPOCTHIX COOBITUH M NPUMEHUTh COOTBETCTBYIOLIME
OCHOBHBIE TEOPEMBI TEOPUU BEPOSATHOCTEN.

Hano derko pasnuyarh THIIBI CIyYalHBIX BEJIWYUMH — JHUCKPETHBIE M
HENPEPHIBHBIE M 3HATh OCHOBHBIE 3aKOHBI MX pacrpeaeseHus (OMHOMUANIbHBIN,
[lyaccona, runepreoMeTpuueckuii, 0COOEHHO, HOPMaJIbHBIN 3aKOH pacipeaciCHus).

Jlist onvcaHusl 3aKOHOB paclpelesieHUs] HEMPEPBIBHBIX CIYYalHBIX BEIUYHMH
INPUMEHSIOT MHTETPATBbHYI0 (DYHKIHMIO paclpeiesieHus] BEpOSATHOCTEH CllydailHOU
BeIMUMHBl /(X)W MIOTHOCTH BeposiTHOocTed /(x). Hamo ycBOWTH ompeneneHus,
BEPOSITHOCTHBIN CMBICIT U CBOMCTBA 3TUX (PYHKIUH, CBSA3b MEXKAY HUMU U PACUETHbIE
bopMyIIbI TSl KX ONpEeIeTICHUSI.

Hano 3HaTh ompeneneHue, pacueTHbie (OPMYyJIbl U BEPOSTHOCTHBIA CMBICIH
OCHOBHBIX YHCIJIOBBIX XapaKTEPUCTHK CIy4YalHOW BEIUYHMHBI — MATEMaTUYECKOTO
OXKUJAHUS (CpeJHEero 3HayeHus) U JIUCIepCUd (XapaKTepUCTHUKU pa3dpoca
BO3MOYKHBIX 3HAYEHHUS CIyYallHON BETUYMHBI OTHOCUTEIBHO CPEIHErO 3HAUYCHHUS).

Pa3nes: MaTemaTHuecKasi CTATHCTHKA

[Ipy wu3yyeHUHM MaTEMATHUYECKOM CTAaTUCTUKU HAJAO0 TOHATh, YTO OHA
TECHEUIINM 00pa30oM CBsi3aHa C TEOpUEH BEPOSITHOCTEH, U OOJIBIIIMHCTBO €€ BHIBOJIOB
0a3upyeTcs Ha MpeJIeTbHBIX TEOpeMaxX TEOPUU BEPOSATHOCTEH.

Bce xapaktepucTuku, u3ydaeMble B Kypce MaTeMaTUYECKOM CTaTUCTHUKH,
SIBJISIFOTCSI CTaTUCTUYECKUMH aHAJIOTaMUd COOTBETCTBYIOIIMX XapaKTEPUCTUK,
paccMaTpvBaeMbIX B TEOPUHM  BEPOSITHOCTEH, TMOJY4YEeHHBIMH Ha  OCHOBE
OTPAaHUYECHHOT'O YHUCJIa ONBITHBIX JaHHbIX. CreoBaTelbHO, €clid, Hampumep,
MaTeMaTUYeCKOe OXKHIAHWE W JUCHEPCHs CIy4yalHOW BETWYHMHBI, HU3y4aeMbIE B
TEOPUM BEPOSITHOCTEH, SBISIOTCA XapaKTEPHBIMU HECITy4YalHBIMH YUCIAMH, TO HX
CTaTUCTHUYECKHE AaHAJIOTH — BBIOOpOYHAs CpenHsAs U BBIOOpOYHAs  (WIU
WCIIpaBJICHHAs) JUCIIEPCUS SBJISIOTCA CIyYalHBIMU BEIHMYUHAMH, 3aBUCSIIUMH OT
o0beMa U TUTIa BEIOOPKY U PA3TMYHBIMU JJISI PA3HBIX BRIOOPOK.

Hano o0s3aTenbHO 3HATh U YMETh BBIYUCIIATH TOUCUHBIC OIICHKA HEM3BECTHBIX
napaMeTpoB paclpeeiieHus CIIy4yallHOM BEJIMYMHBI - BBIOOPOYHYIO CPEIHIOI U
BBIOOPOYHYIO (UM HCTPABJIICHHYIO) JTUCIEPCUIO, TaK Kak JiroOasi CTaTUCTHYECKas
00paboTKa CBOJIUTCS, IPEXK]IE BCETO, K HAX0XKJACHUIO UMEHHO 3TUX XapaKTEPUCTHUK.

Cnenyer o0OpaTuTh BHUMaHUE Ha TO, YTO OTH OICHKH SBISIOTCS
NPUOMKEHHBIMU, OCOOCHHO Il BBIOOPOK Majoro oobema, W ISl CYXKIACHUS O
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TOYHOCTH W HAJEKHOCTH 3THUX OLEHOK HAJI0 YMETh NPUMEHSATH WHTEPBAJIbHbBIC
OLICHKH U 3HAaTh METOJMKY NOCTPOEHUS JOBEPUTEIbHBIX HHTEPBAJIOB.

Cnengyer Taxke oOpaTHUTh BHHMAaHHE HAa TIOCTAHOBKY M PEIICHHE 3aJaud
MPOBEPKHU TMPABAONOA00US CTATUCTUYECKUX THUIOTE3 U MPUMEHEHUE KPUTEPHUEB
COTJIaCusl, KOJIMYECTBEHHO  ONHUCHIBAIOIIUX CTENEHb  PACXOXKICHHUS  MEXKIY
TEOPETUYECKUM U SMIIUPUUECKUM PACTPEACTICHUSIMH.

OTMeTMM B 3aKJIIOYEHHE, YTO YCHEIIHOE M3YYECHHE JIUCUUILIAHBI
«Maremartukay, NpuoOpeTeHne HEOOXOJMMBIX KOMIETEHIIUM, YMEHUM M HaBBIKOB
BJIAJICHUS MAaTeMaTUYECKUM almapaTroM TpeOyeT OT CTYACHTOB OOJbIION
CaMOCTOATENbHON padOTHI.

10. MeToan4yeckne peKOMEHIANNH ISl IPENoAaBaTe st

[Ipexxne Bcero, cinenyer oOpaTUTh BHHUMaHUE CTYACHTOB Ha TO, 4YTO
OPAaKTUYECKU BECh HM3yYaeMblii MMH MaTepuan SBISETCS Il HUX HOBBIM, HE
U3y4YaBIIMMCSL B Mporpamme cpeaner mkoibl. OHako OH HEe TpedyeT Kakoil-mudo
CHEUANbHOW (JOMOJHUTENBHOW) IMOATOTOBKA M BIIOJHE MOXET OBITh YCHEIIHO
U3Yy4YEH, €CIIM CTYJIEHTbl OyAyT IOCEelaTh 3aHATHS, CBOEBPEMEHHO BBINOIHAThH
JIOMAITHUE 3aJ]aHUs U T0JIb30BaThCsl (MMPU HEOOXOJAMMOCTH) CHUCTEMOM IUIaHOBBIX
KOHCYJIbTAIIMM B TEUEHHE KaXJOro cemectpa. Bomeamme B Kypc MaTeMaTHKU
paszensl  SBISAIOTCS  KJIACCUUYECKUMH, B TO K€ BpEeMs OHU NPaKTUYECKU
OpPUEHTUPOBAHbI, TaK KaK UMEIOT IIMPOKOE PACIpPOCTpPaHEHUE ISl PELIECHUsI Pa3HOTO
pola 3agady BHYTPUM CaMOM MaTeMaTUKM W TNPUKIAAHBIX 3anad. VX ocBoeHue
MOMOXET CTY/AE€HTaM JIOTHYECKHU BEPHO, apTyMEHTUPOBAHO U SICHO CTPOUTH YCTHYIO U
NUCBMEHHYIO  p€Yb, YCIEIIHO  MPUMEHSATH HAKOIUIEHHbIE  3HAHUS B
poecCHOHANbHOM IESITEIbHOCTH.

Heobxoaumo ¢ camoro Hayaljia 3aHATUH PEKOMEHI0BATh CTYJCHTAM OCHOBHYIO
Y JIONIOJIHUTENIBHYIO JIMTEPATYPY, @ B KOHLE CEMECTPa JaTh CHUCOK BOMIPOCOB IS
MOJTOTOBKH K 3K3aMEHY.

Ha mnepBoM 3aHATHM 0O AUCHUIUIMHE 0053aTE€IbHO NPOUMH(DOPMUPOBATH
CTYJIEHTOB O BUJIE U (pOpME MPOMEKYTOUHOM aTTECTALMU 10 JUCIUIUIMHE, CPOKax €€
MPOBEICHUS, YCJOBHUSX JOIMYyCKa K MPOMEKYTOYHOH aTTecTalud, NPUMEHSIEMBbIX
BUJIAX MPOMEKYTOYHOTO KOHTPOJISL.

CooOpaxkeHus: 1 peKOMEHJAIMU, PUBEACHHbIE B M. 9 paboyeil mporpamMmbl
JUI CTYAEHTOB, JOJDKHBI OBITh 4YETKO C(HOPMYJIHPOBAHBI U H3JI0)KEHBI HUMEHHO
IpernoAaBaTesieM Ha JEKUHUAX, MPAKTUUYECKUX 3aHATUSAX U KOHCYJIbTAIUIX.

W3noxxeHue  TEOPETUYECKOro  Marepuaja  JOJDKHO  COIPOBOXKJIATHCS
WUTIOCTPATUBHBIMU IIPUMEpPaMH, TIIATEIIbHO OTOOpaHHBIMU IMpernojaBaTesieM Tak,
4YTOOBI TEXHUYECKHUE TPYAHOCTH U BBIKJIAAKH MPHU PELICHUH 33a4l HE OTBJIEKAIU OT
IJIABHOIO: OCMBICIIEHHMSI MJIEM U CYyTH NpHUMEHseMbIX MeTonoB. Crenyer Bcerna
yKa3blBaThb NPUMEPHl MPAKTHYECKOrO0 IMPUMEHEHHS PACCMOTPEHHBIX Ha 3aHATHIX
ypaBHEHUHN U POPMYII.

[IpakTruyeckue 3aHATHS JOJKHBI ObITh OPraHM30BaHbI MPENOAABATENIEM TaKUM
o0pa3oM, 4TOOBI OCTAaBAJIOCh BpPEMsSI Ha IMEPUOJUYECKOE BBINOJHEHUE CTYJEHTaMU
HEOOJBIION CaMOCTOATEIbHOM padOThl B ayJAUTOPUM JI TNPOBEPKU YCBOEHUS
U3JI0)KEHHOT0 MaTepuaia.
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[IpenogaBarenb, BeAyIIMH NMPAKTHYSCKUE 3aHATHSA, JOKEH COIIACOBBIBATH
y4eOHO — TEMAaTUYECKUN TUIaH 3aHATUN C JISKTOPOM, UCIIOJIb30BaTh SUHYIO CUCTEMY
0003HAUECHHI.

[IpenonmaBarento cineayer a00OMBAThCS CHUCTEMATHYECKOW HETPEPHIBHOM
paboThI CTYJICHTOB B TEUCHHUE CEMECTPa, HEOOXOAMMO BBISIBIISTH CUIIBHBIX CTYJICHTOB
W TIPUBJICKAaTh MX K HAy4YHOH paboTe, K Y4acCTHIO B PAa3HOTO POJia OJMMIIHAAAX U
KOHKYpCax.

CTyaeHT JIOJDKEH OINyIIaTh 3aWHTEPECOBAHHOCTH  IpEINojaBaTelii B
JTOCTIOKCHHH KOHEYHOTO pe3yibTaTa: B NMPUOOPETCHUU OOYYArOITUMUCS IPOYHBIX
3HaHHMH, YMCHHH W BIIaJICHUS HAKOIUICHHOW HWH(pOpMAIMEH I pelieHUs 3a1ad B
poeCCUOHAILHON JIeATEIIbHOCTH.
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Ilpunosicenue 1

CTpyKTypa U coiepkaHHe TUCHUILTHHBI «MaTeMaTHKa
10 HAIIPaBJICHUIO MOJATOTOBKH

08.05.01 CTtponTeabCTBO YHHUKAJIBHBIX 3aHUI U COOPY:KEHUI

[Ipoduns moaroTOBKM

CTpouTebCcTBO BHICOTHBIX M 00/IbIICNIPOJIETHBIX 3IAHUH M COOPYKEHUI

Kpanuduxamus
(Mmxenep - cTpouTens)
Ounas ¢popma 0OyueHust

Buasbi yueOHoli padboTsl,

e| = 8 o
e £ = E BKJIIOYAsl CAMOCTOAATENIbHYI0 | Buabl caMocTosITeIbHOM PadoThI DopMbI
w/n Pa3znen % 5 S paboTy CTYy1eHTOB, CTY/IeHTOB aTTrecTanuu
o | = 8 H TPYAOEMKOCTH B Yyacax
J | I/C | JIag | CPC | KCP | K.P. | K.IL. | PP | Pepepar | K/p | D | 3
IlepBblii cemecTp
BBenenune. Pazmen 1. DjeMeHTbI
JIMHEIHOH aJIredpsl .
Marpunel 1 onpenenutenu. Oneparuu
HaJ MaTpUIlaMH. [paHCIIOHHMPOBAHHAS
1.1 | matpuna. Onpenenurenu, ux cBorctea u | 1 1 2 4 +
BBIUMCIICHUS.
Buvloaua 3adanuii PIP N I no
JUHEHHOU U _6eKMOPHOU _ajzedpe u
AHATUMUYECKOUL 2e0MemPU.
OOpatHass MaTpulla W aIrOpUTM  ee
BBIYMCIICHHUS. Panr MaTpPHIIBL.
12 [IpuBeneHre MaTpUIIBI K JUArOHAILHOMY 1 ) ) 4

WJIM TpaenuueBUIHOMY BUAy. MaTtpudHas
dbopma 3amuUCH  CUCTEMbI  JIMHEHHBIX
anredpanvyecKux ypaBHEHUM.




1.3

PewreHne cucreM JIMHEHHBIX ypaBHEHUH
metongoMm Kpamepa, wmeTomom oOpaTHOM
marpuipbl, MetonoM [aycca. Teopema
Kponekepa — Kanemu.

1.4

Petienue npou3BOIBHBIX CUCTEM
JMHEUHBIX YpaBHEHUH MeTo10M ["aycca.

1.5

Pa3nes 2. DiieMeHThbI BeKTOPHOM
ajre0opbl.

JIuneliHple onepanuu HaJ BEKTOpaMH, UX
cBolicTBa. JIMHeitHas 3aBUCUMOCTb U
HE3aBUCUMOCTbh BEKTOpPOB. ba3zuc
CUCTEMBI BEKTOpOB. Paznoxkenue
BEKTOpa 1o 0asucy.

CkansipHoe, BEKTOpPHOE U CMEIIaHHOE
MIPOU3BENICHUSI BEKTOPOB, UX CBOICTBA.

1.6

CkaysipHOE, BEKTOPHOE M CMELIAHHOE
IIPOU3BEJICHUS BEKTOPOB, UX CBOMCTBA.

1.7

JIunenneie [IPOCTPAHCTBA. basuc.
CoOcTBeHHbIE 3HAYEHHUS] U COOCTBEHHbIE
BEKTOPBI MaTPULBL.

CamocrosiTeibHass paGora Nel Ha
ceMHMHape

1.8

Paznen 4. KommiekcHble uHuciaa |
MHOIOYJIE€HbI.

Dopmbl 3aIHCH, ornepanuu Hajg
KOMIUIEKCHBIMM ~ uuciamu.  Dopmyna
Myagpa. Pa3noxenue MHOrowieHa Ha
MHOXHUTEIIH. OcHoBHas Teopema
anreopsl.

1.9

Pa3nes 5. DiaemeHTBI
MaTeMaTH4eCKOr0 aHaJINu3a

Hucnosas nocienoBaresbHOCTh. [Ipenen
YUCJIOBOW MOCIEAOBATEIBHOCTH M €ro
cBoiictBa. @yukuus. [lpemen QyHkumu.
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OcCHOBHBIE  TEOpEeMBbl O  Tpenaenax
byHKIHH.

Boimaua 3amganmii PI'P Ne 2 1o
MAaTEeMATHYeCKOMY aHAJIN3Y.

1.10

IlepBblii M  BTOpOM  3amMedaTelbHBIE
npenensl. CpaBHEHHE OECKOHEYHO MallbIX
u  OCCKOHEYHO  OOJBIIMX  BEJIUYHMH.
OKBHUBAJICHTHbIE ~ OECKOHEYHO  Malble
BEJIMYMHBI.

10

1.11

HemnpepsIBHOCTD (yHKIMI B TOYKE W Ha
npomexyTke, Touku paspbiBa (yHKIIHH,
uX Ki1accudukanus. ACHMOTOTHI rpaduka
(GYHKINU, WX KIACCHU(HUKAINSA, YCIOBHS
CYIIECTBOBAHUS, METOIbI HAXOXK/ICHHS.

11

1.12

[IpousBoaHas ¢byHKIHN.
l'eomerpuuecknii ¥ MEXaHMYECKHUU
CMBICII IIPOU3BOJHOM. [IpaBuiia
muddepeHIupoBaHuS U (hopMyIIbI
BBIUMCIICHUSI TPOM3BOAHBIX. Tabmmia
MIPOU3BOJIHBIX OCHOBHBIX 3JI€MEHTapHBIX
(GYHKIHH.

12

1.13

Huddepenunann. IIpousBonHbIe u
mudpdepeHnnanbl  BBICIIUX — MOPSAKOB.
[Tpubnnxennsle BBIYUCIICHHS c
nomoIpio auddepeHaios.
CamocrositeibHass  paGora Ne2 Ha
ceMHHape

13

1.14

PackpeiTue HEOIPEEIIEHHOCTEH
paznuysHoro tuna. [Ipasuio Jlonurans.

14

1.15

®opmyna  Tennopa. Paznoxenus
OCHOBHBIX JJIEMEHTapHbIX (QYHKIMHA IO
dbopmyne Maxknopena. [IpubnuxeHHbIE
BBIUHUCICHUSI C TOMOIIBI0  (POPMYJIBI
Teitnopa.

15
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1.16

OcHoBHbIE TEOPEMBI
nuddepeHnnanTbHOTO HCYUCIICHHUS.
MOHOTOHHOCTb (DYHKITUH, SKCTPEMYMBbI
HeobOxonuMble U 10CTaTOYHBIE YCIOBUSA
MOHOTOHHOCTH, JIOKaJIbHOTO SKCTPEMyMa.
HccnenoBanne  BbIMyKJIOCTH — Tpaduka
¢ynkuuu. Touku meperuba rTpaduka
dbyHKIIN.

16

1.17

OOmast cxema uccieoBaHus GYHKIUU U
noctpoeHuss ee rpaduka. CoiicTBa
(GyHKIMH, HEMPEepBIBHBIX Ha OTpe3Ke.
Haubonbiiee u HaumeHblllee 3HAYCHUS
(GyHKIMU Ha OTpE3Ke.

CamocrositesibHasi  padora Ne3 Ha
ceMUHape

17

O0630pHOE MPAKTUUECKOE 3aHATHE

18

(Dopma ammecmauuu

20

Bcero yacos o pucuMIinge
B IIEPBOM ceMecTpe

18

18

72

PI'P

cam.
pao.

Bropoii cemecTp

2.1

Pa3zgen 6. DyHKUUS HECKOJbKHX
nepeMeHHbIX. [Ipenen "
HENpPEepbIBHOCTb. (OCHOBHBIE  CBOMCTBA
HENPEPBIBHBIX byHKUIUH. Yacrasle
npousBoaHbie. [lomubrii auddepenmar.
[IpousBoHbIe CJI0KHOM byHKIIII
HECKOJIbKUX MEePEMEHHBIX

YacTHble [IPOU3BOJHBIE u
muddepeHnranbl  BBICHIUX — MTOPSIIKOB.
Teopema IlIBapua.

2
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Boimaua samampmii PIP Ne 3 1o

Q YHKIMIAM HECKOJbKHUX NEPEMEHHBIX

2.2

[IpousBogHas 1o HaIIPaBJICHUIO.
I'paguent. KacarenpHass K  KpUBOM.
KacarenbHasi miaockocTe UM HOpPMalb K
noepxHoctu. Popmyna Teinopa.

23

DKCTpEeMyM byHKITUN HECKOJIBKHAX
MePEMEHHBIX. Heobxonumeie u
JIOCTaTOYHBIE YCIIOBUS IKCTPEMYyMa.
CamocrositesibHast padora Ne 4 Ha
ceMHMHape

24

Paszaea 7. UnTerpajbHoe uCYHMCICHHE
[TepBooOpasuas. Heomnpenenenusrii
WHTETpall W ero cBoiictBa. TaGmuia
WHTETPAJIOB OT OCHOBHBIX AJIEMEHTAPHBIX
¢dbyHkuii. Meron HeEmocpeacTBEHHOTO
WHTETPUPOBAHUS.

Boinaua 3apanmii  PT'P Ne 4 mo
HHTErpaJbHOMY HCUYHCJIECHUIO

2.5

WuTerpupoBanne ¢ MOMOUIbIO 3aMEHbI
MEPEMEHHOM, TOJBEJCHUEM TIOJ[ 3HAK
muddepennunana. Merton
WHTETPUPOBAHMSI 110 YaCTAM

2.6

WuTerpupoBanue palMoHANbHBIX JpoOeit
WHTETPUPOBAHUE  HEKOTOPBIX  BHUOB
UppalMOHATBHBIX (DYHKITHH.

2.7

WuTerpupoBanne  TPUTOHOMETPUYECKHUX
GbyHKIHH.

2.8

3amaun, TPUBOAAIIME K  IOHSATHIO
ompezaeneHHoro wuHTerpana. CBolicTBa

OTIpeIeNIEHHOTO UHTErpaa.
Cy1uiecTBOBaHuE nepBoOOpa3HOI
HETIPEPHIBHOW  (PYHKITUH. ®dopmyna
Herotona-Jleiibauia. 3ameHa
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IIEPEMEHHON W  HUHTEIPUPOBAaHUE IO
4acTsAM B OIIPEIEIEHHOM UHTETpaie

2.9

[IpunoskeHus: ONpeeIeHHOTO WHTerpasia
B T'COMETPUU U MEXaHUKE (BBIYUCIICHUE
IJIOIAJIEH TJIOCKUX QUryp).

2.10

[IpunoxeHus ONMpeNeNeHHOr0 WHTErpaja
B TCOMETPUU U MEXaHUKE (BBIYUCIICHUE
JUTMHBI KpUBOH, 00EMOB).

10

2.11

HecoOcTBeHHbIE HMHTErpajibl HEPBOrO U
BTOPOT'O POJIa, X CBOWCTBA.
CamocrosiTesibHasi padora Ne S5 Ha
ceMHHape

11

2.12

3amaun, TOPUBOAAIIAE K  TOHATHAM
KPaTHBIX W KPUBOJMHEUHBIX UHTErPAJIOB.
JIBOMHOW W TPOMHOM WHTErpaibl, HX
CBOICTBA. Brraucnenue JIBOMHBIX
WHTETPAJIOB CBEAECHUEM K TOBTOPHBIM.

12

2.13

Pasnen 8. «Yucnoseie U
(pynkuuonaabHbie paabD> YncioBbe
pagsl. CxomnmMocTh M CyMMa psja.
HeobOxonumoe  yciioBue  CXOAMMOCTH.
HevicTBus ¢ psaagamu. CBOMCTBA YMCIIOBBIX
PAIOB.  3HAKONOJIOKWUTEIBHBIE  PSABL.
I'apmoHnyeckuii pAn. [IpusHaku
CpaBHEHUS

Boinaua saganmii PI'P Ne S mo psagam

13

2.14

HUccnenosanue CXOJIMMOCTH
MOJIOKUTEIBHBIX  PSIJIOB: MIPU3HAKU
HNanambepa,  Komm,  wHTerpambHbII
npusHak Komm.

14

2.15

3Hakouepenytomuecs psasl. Ilpusnak
Jleiibnnna. AOconoTHasT W yCJIOBHas
CXOAMMOCTh 3HAKOMEPEMEHHBIX PSIOB.
O06o6mennbie  mpusHaku Jlamambepa u

15
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Ko

2.16

CreneHHble pAIbl W HUX  CBOMCTBA.
Teopema AGens. WHrepBan u paamyc
cxomumoctu. uddepenuupoBanue u
HWHTETPUPOBAHUE CTETICHHBIX PSIJIOB.

16

2.17

Psaaer Teitnopa u Maknopena. YcnoBue
pasznoxxuMoctu GyHKIMH B psia Teitnopa
Pa3znoxxenne HEKOTOPHIX (YHKIUN B psij
Telnopa. [IpuMeHeHUE CTENEHHBIX PSAJIOB
B IPUOTM>KEHHBIX BBIUYUCIICHUSX.
CamocrosiTesibHasi padora Ne 6 Ha
ceMHUHape

17

O0630pHOE MPAKTUYECKOE 3aHITHE

18

®opMma aTTecTalumn

19-
21

Bcero yacoB nmo gfucunJnHe
BO BTOPOM cemecTpe.

18

54

36

PI'P

cam.
pao.

Tpernii cemecTp

3.1

Pa3znen 9. O0bIKHOBEHHBbIE
auddepeHnuaIbHbIe YypABHEHUS
OcHOBHBIE  TOHSTUS  OOBIKHOBEHHBIX
mudepeHIManbHbIX  ypaBHEHUN  (11.y.)
nepBoro  nopsaka. 3agada  Komu,
Teopema CYIIECTBOBAHHUS u
€MHCTBEHHOCTH e¢¢ penieHus [loHsaTus
00IIIero ¥ YacTHOTO pelnieHui, o0IIero u
YaCTHOI'O MHTErpajioB. ['eomeTpuueckuil
cMbICT oOmiero uHTerpaia ny 1-ro
TOPsIIKa

3.2

Pemenue A.y. HOepBOro mopsgaka ¢
PasaCJICHHBIMUA u PasaACIIAIOINMMHACA
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HepeMeHHBIMI/I
Boinaua 3agauuii PI'P_Ne 6 no 0.y.

33

.OIHOpOJIHBIE [I.y. U TPHUBOASIIMECS K
HUM.

34

JIunelHple 1.y. IEPBOro MOPSAAKA U
ypaBHeHus bepnyim Merton Bapuanyu
IIPOU3BOJIBHOM IIOCTOSTHHOM, METOJ
nmpousBeneHui bepHysm.

3.5

Pemienue  ypaBHeHMHd B MOJHBIX
muddepeHnmanax

CamocrosiTeibHass  paGora Ne7 B
ayIUTOPHH

3.6

Huddepennnanbable ypaBHEHHS BBICIINX
HIOPSAIKOB. OcHoBHbIE HOHATHS.
ITocranoBka 3amaum Komm, KpaeBoit
3aJa4d.  YpaBHEHMs,  JIOIyCKAarollue
WHTETPUPOBAHUE METOJIOM TOHMKEHUS
HopsiAKa

3.7

WNHrerpupoBanne 1.y. n —TO MOpsIKa.
METOZOM IIOHMKEHUS NOPsAKa

3.8

JluneiiHble OAHOPOJHBIE H.y. N -TO
nopsiaka. Teopema o0 CTpyKType 0OIero
pelleHrs JUHEWHBIX OJHOPOAHBIX II.y. N
-TO HopsLIKa. ITocTpoenue
(dbyHIaAMEHTATBHOM CHCTEMBl PEIICHHI
UL  YpPaBHEHMM C  IOCTOSIHHBIMHU
kod(purmentamMmu. XapakTepUCTUIECKOE
ypaBHEHHUE.

3.9

Pemienue nuHEHHBIX OAHOPOIHBIX 1I.y. N
-TO nopsijika v IMOCTOSIHHBIMU
kod(urmeHTamu. Bun YaCTHBIX
peleHul OJHOPOAHOIO ypPAaBHEHUS B
3aBUCHMOCTHU oT BHJA KOpHEH
XapaKTePUCTUICCKOTO YPABHEHHUSI
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3.10

JluHeiiHble HEOAHOPOIHBIE 1.y. H-TO
nopsaka. Teopema O CTpyKType 00Iero
pemenus. Merox moadopa 4acTHOTO
peueHus JUisl pasiMYHbIX CHEHAIbHBIX
BHUJIOB MPAaBOW YACTH.

10

3.11

Pemienue nuHENHHBIX HEOTHOPOAHBIX I.Y.
n-ro MOpsiIKa c MOCTOSTHHBIMU
kod(duimeHTaMu ¢ HCTOJIb30BAHHEM
METO/1a I0I00Pa YACTHOTO PEIICHUSI.

11

3.12

JIuHeltHbIe HEOJHOPOAHBIE /1.y. BTOPOTO
nopsiika C MOCTOSTHHBIMU
kod(duimeHTaMu ¢ MPOU3BOJLHOM
HENPEPBIBHONW INIPaBOM dacTbro. Mertox
BapHaIK TPOU3BOJIBHBIX MOCTOSHHBIX
CamocrositeibHass pabdora Ne 8 B
ayIUTOPUH

12

3.13

Kpaesnie 3aaun. 3agaun Ha
COOCTBEHHBIE 3HAYECHUS

13

3.14

Huddepenumansubie YpaBHEHUS c
[IEPEMEHHBIMU ko3 unmeHTamu.
VYpaBHenue Oilnepa. WHrerpupoBanue
METOJIOM CTEIEHHBIX PSJIOB.

14

3.15

[IpuMeHeHHe  CTENEHHBIX  PSIOB €
HEOIpEeIEHHBIMI KO3 PHIIMEHTaMH,
pana Telnopa K MHTETPUPOBAHUIO 11.Y. C
MepeMEeHHbIMH K02 uienTamu

15

3.16

Cucrembl OOBIKHOBEHHBIX auddepeH-

UUAIBHBIX ~ YpaBHEHUH. OcHOBHBIE
NOHATHA. PeleHne HOpManbHBIX CHCTEM
JMHEWHBIX Qg depeHnnanbHbIX

YpaBHEHUN METOJIOM HUCKIIIOUEHHUSI.

16

3.17

Pemienue nuHEHHBIX OJHOPOIHBIX CUCTEM
nuddepeHIanTbHBIX ypaBHEHUH
MeToJIoM Diiepa. BekoBoe ypaBHEHHE

17
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3.18

O030pHOE TpPAaKTUYECKOE 3aHATHE IO
nudepeHIaTbHBIM YPaBHEHUSIM

18

(Dopma ammecmauuu

19-
20

Bcero yacoB o pucuMIJinHe
B TpeTheM cemecTpe.

18

54
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PI'P

cam
pao

YerBepThlil cemecTp

4.1

Pa3nesn 11. Teopusi BeposiTHOCTEl
Benenue. DneMeHTh KOMOMHATOPHKH.
Buinaua 3ananua PI'P Ne 7 o Teopun

BEPOATHOCTEH

4.2

OcHOBHBIE MTOHATHUSA TEOPHUH
BeposiTHOCTeH. CiyvaiiHble COOBITHS, MX
tunbl. Knaccudyeckoe M CTaTUCTUYECKOE
OIpEJIEJICHUSI BEPOSITHOCTH, UX CBOMCTBA.
HenocpencrBeHHblii OoACYET
BEPOSAITHOCTH Ha OCHOBE KIJIACCHUYECKOIO
ONpEIETICHUS. I'eomerpuueckas
BEpOSITHOCTh. 3aa4ya broddona.

4.3

Anrebpa  coObITHMA.  3aBUCHUMBIE |
HE3aBUCHUMBbIC COGI:ITI/ISI. YcnoBHas
BEPOSITHOCTb. OcHOBHBIE  TEOpEMBbI
TEOPUHU BEPOATHOCTEM.

4.4

dopmya MTOJTHOM
®opmyibl beiteca.

BEPOATHOCTH.

4.5

®opmyna  bepHymm, JIOKaIbHas1 U
HMHTErpaJibHasl TeopeMsl Jlamaca.

4.6

CnydaiilHble  BEJIIMYUHBI, WX  TUIIBI,
TIOHSITHE 3aKOHa pacnpeneneHus
CIIy4alHON BEJINYUHBI. OcHoBHbIE
3aKOHBl  pacnopeAesieHusi  JUCKPETHOM

38




CIIy4alHON BEJIMYHUHBI
(TumepreoMeTpuyYeCKuii, OMHOMHUATLHBIMH,
pactpenenenue [lyaccona).

UucnoBble XapaKTEPUCTUKUA JAUCKPETHBIX
CIy4YaliHBIX BEJIMYMH. MareMmarudeckoe

4.7 | okugaHue M JAUCHEPCUS  CIyYalHBIX 7
BEJIMYUH, MX BEPOSTHOCTHBIA CMBICT H
CBOMCTBA.

HenpepsiBHast  ciyyaiiHasg  BEJIMYMHA.
WNuterpanbHas GyHKIUS pacrpeereHHus..

48 [InoTHOCTH BEPOSITHOCTEM. ]
Maremaruueckoe 0’KHJIaHUE u
JUCIIEPCUSl  HENPEPBIBHOM  CIIy4alHOM
BEJINYMHBL.

OCHOBHBIE ~ 3aKOHBI  pachpeiesieHus
HEMPEPBIBHBIX  CIIy4allHbIX  BEJIUYUH

49 (paBHOMEpHBIH, MOKa3aTeJIbHbIM, 9
HOpPMAaJIbHBIN).

CamocrosiTesibHasi padorta Ne 9 Ha
ceMHHape
[IpenenbHble TEOPEMBI TEOPHUH

410 BepositHOocTe.  Teopema  YeOblmesa. 10
Teopema bepnysnu. LenTpanbHas
MpeAesibHasi TeopeMa.

4.11 | Paznen 12. MaremaTuyeckasi 11
CTATUCTHKA

OcHoguble  3a0auu  MamemMamuyieckou
cmamucmuxu.  Bvibopounwiii  memoo.
Tenepanvras cosokynnocms u 8blOOPKA.
Tunet  ewvibopox.  Cmamucmuueckoe
pacnpeodenenue evibopxu. Ilocmpoenue
IMARUPUYECKOU DYHKYUU pacnpeoeseHus:
8bIOOPKU, NONUSOHA U UCTOSPAMMbL
OMHOCUMENbHBIX YACHOM.
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Belmaya 3aganuns PIP Ne 8 mo
MATEMATHYECKON CTATHCTHKE

4.12

Toueunvle oyenku napamempos
pacnpeodenenusi. Hecmewennule,
aghgpexmuenvie u cocmosimenvhvie
oyenku. Bvibopounas cpeonsis.
Buvibopounas u ucnpasnennas oucnepcuu.
Ynpowennvie memoowt pacuema
CMAamuCmMuyecKux XapaKxmepucmux
8b100pKU

12

4.13

Humepsanvhuvle oyenxu. /{osepumenvHuiii
unmepean 0 MAmemMamuiecko2o
0JCUOAHUSL NPU  U3BECMHOM  CPeOHeM
K68aA0pamu4eckom OMKI10OHEeHUl.

13

4.14

Pacnpeoenenue Cmbrooenma.
Josepumenvhoiii unmepean onst
8b100POUHOU CpeOHell NPU Heu3BeCMHOM
CpeoHemM K8aopamuyeckom OMKIOHEHUU.
Cnyuati manot ebl00pKu

14

4.15

IIposepka npagoonooodus
cmamucmuyeckux eunomes. Ilonamus
CMAMUCMUYECKoU 2unome3svl, OUUOOK
nepeoco U 6mMopo20 pood,  YPOGHs
SHAYUMOCMU, CMAMUCMUYECKO20
Kpumepus,  Kpumudeckou  obracmu,
obnacmu npuHAmMUs eunomesul.
Kpumepuii  y° Ilupcona. Ilpoeepka
2unomesvl 0  HOPMANbHOM  3AKOHe
pacnpeoeneHusl.

15

4.16

Dnemenmol KOPPeNIYUOHHO20 u
peepeccuonnozo auanuza. OnpedeneHue
napamempos JIUHEUHOU
CPeOHeK8adpamu4ecKoll peepeccuu
MemoO0OM HAUMEHbUUX K8AOPAMO8.

16
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Onpeoenenue 8b100POUHBIX

Koa¢hhuyuenmos Koppenayuu u
pezpeccuy,  Memoouka — NOCMPOeHUs
4.17 | munetinoul CpeoHeKeaopamuieckoll 17 2 4 +
pecpeccuu
CamocrositesibHast pabora Ne 10 Ha
ceMHHape
O030pHOE MPAKTUYECKOE 3aHITHE 18 2
19-
Dopma ammecmayuu 21
Bcero yacoB no aucuun/inHe B 2 2
Ament 18| 18 72 cam
4YeTBEPTOM cemMecTpe PI'P
pao
Bcero yacoB 1o q1ucuMIIMHE HA 8 10
AT 72 | 144 216 cam
MEePBOM U BTOPOM Kypcax PI'P pab
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[Ipunoxenue 2

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30OBAHUS
POCCHUICKOU ®EJEPALIUN
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE BIOJ[)KETHOE OBPA30BATEJIbHOE
YYPEXXIEHME BBICILIETO OBPA3OBAHU S

«MOCKOBCKHWH NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKMWH MMOJINTEX)

Hanpasnenue noarotroBku _ _
08.05.01 «CTPOUTEJbCTBO YHUKAJIBHBIX 3IAHUU U COOPYKEHUWN»

Crnenmanuzarms Ne 1
«CTpouTEIbCTBO BHICOTHBIX U 00JILIIENPOJIETHBIX 3AHUI U COOPYKEHM D)

Kpanugukanus (CTETIeHb) BBITTYCKHHUKA!
HNuxkeHnep-cTpourtesb

dopma 00ydeHUs
Ounas

Kadenpa «Marematnka»

®OH/I OHEHOYHbLIX CPEJICTB

MO JUCHMILINHE

MarteMaTHKAa

Cocrag: 1. [lacnopT ¢oHaa oeHOYHBIX CPEACTB
2. Onncanue OleHOYHBIX CPEICTB:
- JK3aMeHAMOHHbIE OUJIeThI

- KomniekTsl 3a1aHuii 1151 KOHTPOJIBHBIX padoT
- KoMmiuiekT BOnmpocoB

- KoMIuIekT 3a1aHuii U1 BbINOJTHEHUS
pacueTHO-rpaduUYecKnX padoT

CocraBuTesn:
no1l., k.¢.-m.H. Koran E.A.
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Tabnuua 1

MOKA3ATENb YPOBHA COOPMUPOBAHHOCTU KOMMETEHLUUNA

«MaTeMaTHKAa»

®PI'OC BO 08.05.01 «CTpouTebCTBO YHMKAJIbHBIX 31aAHHUI U COOPYKEHHII»
Cnenuanuzanusg Ne 1 «CTpOUTENbCTBO BHICOTHBIX M 00J1bIIENPOJIETHBIX 3JAHUI U COOPYKEHUID»

B niporiecce 0cBOCHUS TaHHOW AUCIUIUIMHBI CTYACHT (OPMHUPYET M JEMOHCTPUPYET CIICAYIOIIHE
o0menpogecCHOHAJIbHbIE KOMIIETEHIIHN:

KOMIIETEHIIUM IlepeyeHb KOMIIOHEHTOB TexHosorus dopma Crenenu ypoBHel 0CBOCHHA
HNH/IEKC | @OPMYJIMPOBKA (opMHUpPOBAHUS | OLICHOYHOI'0 | KOMIIETCHIMM
KOMIIEeTeHI NI cpencrBa**
OIIK-6 HCITOJIb30BAaHUEM 3HATh: JIEKIIHS, YO ba3oBblii ypoBeHb
OCHOBHBIX 3aKOHOB | OCHOBOIIOJIAraloIlye camocrostenpHas | PI'P -BJIaJIeeT HaBbIKaMU PabOTHI C
€CTECTBEHHOHAYYHbBIX TEOPETUUECKHE M0JIOXKEHUs, | paboTa, OCHOBHBIMM MOHATUAMHU U METO/IaMU
JUCLUILINH B | IPEAyCMOTPEHHBIE CEMUHapPCKHE B paMKax JUCIMILUIUHBL;
npodeccuoHaIbHOM IIPOrpaMMoit JUCLUIUIMHBL, | 3aHITUS -BJIaJICeT Pa3IMYHBIMU CIIOCOOAMHU
JESATEIIBHOCTH, poib M 3HAYEHUE OCHOBHBIX cbopa, 00pabOTKH U PUMEHEHUS
IIPUMEHEHUEM METOJIOB | 3aKOHOB €CTECTBEHHOHAYUHbIX MaTeMaTHYecKoW HH(OpMaIumy;
MaTEMaTHYECKOTO JUCLUILINH
aHanu3a U | yMeTh: IoBbIlIEHHBIH YPOBEHD
MaTEMaTHYECKOT O UCIIOJb30BaTh ~ OCHOBHBIE CBOOOJHO BiaJieeT METOAAMHU
(KOMITBIOTEPHOTO) 3aKOHbl ~ €CTECTBEHHOHAYYHBIX MaTEMaTUYECKOT 0 aHalIn3a 1
MOJIEJITMPOBaHUS, JUCLUILINH B MOJIEJTMPOBAHUS, BEPOSATHOCTHO-
TEOPETUYECKOIO u | npodeccuoHaIbHOM CTaTUCTUYECKUMU METOAAMH,
AKCIEPUMEHTAIBHOIO JIESTEIIBHOCTH, YMETb CIOCOOEH TBOPYECKU MPUBIIECYD K
UCCJIEIOBAHUS MIPUMEHSATD METO/IbI IIPUKJIAJHBIM 33/1a4aM MOBBIIIEHHON
MaTEMaTUYECKOTO aHalIu3a | CJI0KHOCTH COOTBETCTBYIOLIUI
MaTeMaTHYeCKOTo (du3MKO-MaTeMaTHUECKUH anmapar
(KOMITBIOTEPHOTO)
MOJIETTUPOBAHUS,
TEOPETUYECKOIO u
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SKCIICPUMCHTAJIBHOT O

HCCIIEI0BaHMS

BJIAJIeTh:

CHOCOOHOCTBIO  MCIOJIB30BaTh

OCHOBHbIE 3aKOHBI

€CTECTBEHHOHAYYHBIX

JVICIIUTUINH, PUMEHSTD

METO/bI MaTeMaTH4eCKOTO

aHaJlu3a M MaTeMaTU4YecKOro

(KOMITBIOTEPHOTO)

MOJIETTUPOBaHUS,

TEOPETUYECKOT O u

AKCIEPUMEHTATBHOIO

HCCIIEI0BaHMS B

pohecCHOHATLHOM

JIeSITebHOCTH

OIIK-7 CIIOCOOHOCTBIO BBISIBUTH | 3HATH: JIEKIIHs, YO ba3oBblii ypoBeHb

€CTECTBEHHOHAYYHYIO OCHOBHBIE 3aKOHBI | camocTosiTenbHast | T -BJIaJIeeT HaBbIKaMU PabOTHI C
CYILIIHOCTh npobiieM, | eCTECTBEHHOHAYYHBIX pabora, KP OCHOBHBIMH MOHATUSAMHU U METOJAMHU
BO3HHMKAIOIIUX B XOJ€ | JUCUMIUIMH U METO/bI anreOpbl | CeMUHApCKUe 3b B paMKaXx TUCIUTUIAHBL;
npodeccuoHaIbHOM U MaTeMaTUYeCKOro aHaju3a, | 3aHATUs -BJIaJICET Pa3IMYHBIMU CIIOCOOAMHU
JESATEIIHOCTH, JuddepeHraIbHbIX cbopa, 00pabOTKH U PUMEHEHUS
npuBiIeYs WX U | YPaBHEHHH, TEOPHUH MaTeMaTHYeCKOoW HMH(OpMaIumy;
peleHus BEPOSTHOCTEH u
COOTBETCTBYIOIIUN MaTeMaTHYECKOW CTAaTUCTHKU IloBbIlIEHHBIH YPOBEHB
¢buzuko- yMeTh: cBOOOIHO BiIaZIe€T METOIAMHU
MaTeMaTHYECKUI BBISIBUTH €CTECTBEHHOHAYYHYIO JMHEHHOH anre0psl,
anmapar CYILIHOCTb npobiem, MaTeMaTUYeCKOTo aHalu3a, TEOPUH

BO3HHUKAIOIINUX B Xo71e muddepeHIranbHbIX YpaBHEHUH,

npodeccruoHaIbHON BEPOSTHOCTHO-CTATHCTUICCKUMHU

NESITeIbHOCTH, TPHUBIEYh UX METO/1aMH, CIIOCOOEH TBOPYECKU

JUIst peLeHus NPUBJICYb K TPUKIATHBIM 33/1a9aM

COOTBETCTBYIOIUHN ¢buzuKo- HOBBIIIEHHOHN CII0KHOCTH
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MaTeMaTUYECKUM anmnapar

BJIA/IETh:
CIOCOOHOCTBIO BBISIBUTD
€CTECTBCHHOHAYYHYHO
CYIHOCTh mpooJieM,
BO3HHUKAIOIINX B X071e
pohecCHOHATLHOM
NESITeJIbHOCTH, TPHUBIEYb HUX
JUTS pelIeHHs

COOTBETCTBYIOIINI ¢buzuko-
MaTeMaTUYECKUM anmnapar

COOTBETCTBYIOLIHNH (pr3HKO-
MaTeMaTUYeCKUi anmapar

**_ CoxparieHust GopM OLIEHOUHBIX CPEICTB CM. B IpuiiokeHuu 2 k PII.
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IlepeyeHDb OLEHOYHBIX CPEACTB MO TUCHHUIIIHHE

«MaTeMaTHKA »

Tabmnuna 2
HaunmenoBanue [IpencraBnenue
Ne Kpartkas xapakrepucTruka OLlEHOYHOTO
OLICHOYHOI'O OLICHOYHOI'O CPEJICTBA
n/a cpencTa
CpeACTBA B ®OC
1 KonTponbHas CpenctBo npoBepkH yMeHUM NpuMeHATh | Kommiekr
(camocTosATeNbHAS) | MOMYYEHHbIC 3HAHUS Ui PEIICHUs 3a1a4 | KOHTPOJIbHBIX
pabota ONpEAENIEHHOTO0 THUMA MO TEeME WM | 33JaHUM 110
(KP) pasnueny BapuaHTaM
2 | PacuetHo- CpenctBo MpoBEpKH yMEHHM NMpuUMEHATh | KoMIuiekT — 3amaHuii
rpaduueckas IIOJIyYeHHblE ~ 3HAaHUS 1O  3apaHee | A BBITIOJTHEHMUS
pabota OIIPENICICHHON METOJIMKE [Jsl PELIeHHs | PacyeTHO-
(PTP) 3aJad WIM 3aJaHuid [0 MOAYNI0O WM | rpaduueckoi paboTel
JUCLUIUIMHE B LIETOM.
CpenctBo KOHTpPOJIs, OPraHU30BAHHOE KaK
crenuaipHas Oecefa IeAarorMyeckoro
. aboTHHKAa ¢ OOyYaromuMCsi Ha TEMbI
VYeTHBIN onpoc P yHaIon . Bomnpocs! o
CBSI3aHHbIE C W3y4aeMON JUCUUIUIMHOM, U
3 cobecejoBaHueE, TemMam/paszzenam
paccyMTaHHOE Ha BBUICHEHHE o00bemMa
(YO) . JUCLIUIUIMHBI
3HaHUM oOyuarorerocs o
OIIpeIeIEHHOMY pa3zieny, Teme, Ipobieme
U T.IL
Cucrema cTaHIapTU3UPOBAHHBIX 3a/laHUH,
MO3BOJISIOIAS
4 Tect B @OHJT TECTOBBIX
(T) 3aIaHAI
aBTOMAaTU3UPOBATh MPOLENYPY U3MEPEHUS
YpOBHsI 3HAHUHM M YMEHUHN 00yYaromerocs.
5 | Ok3amenanuoHHble | CpeIcTBO TPOBEPKM 3HAHUN, YMEHMH, | DK3aMEHallMOHHbIE
OUIIeTHI HaBBIKOB. MOXeET BKJIIOYAaTh KOMIUIEKC | OMJIETHI.
(Ob) TEOPETHUYECKUX BOIIPOCOB, 3azma4, | buiiers! k 3auery.
bunets! k 3aueTy | NPaKTUYECKUX 3aJIaHHM. [Ikana oneHUBaHUS U
npoueaypa
IPUMEHEHHUS.
[TpomexyTouHas Ok3ameH (O ) 1) yctho (V)
atrecranus (I1A) 3auer (3) 2) nmucemenHo (I1)

Od¢opmiieHHe 1 ONMUCaAHUE OLIEHOYHBIX CPEACTB

1. buietsl K 3a4eTy

1.1. Haznauenue: Micnonp3yroTcs A1 MPOBEACHUS MPOMEKYTOYHON aTTeCTAlluy MO TUCIUILTHHE
"Maremaruka'.
1.2. Pernamenr 3aueta: - Bpemst Ha MOATOTOBKY TE3MCOB OTBETOB - 710 45 MUH.

- Cioco® KOHTPOJIS: YCTHBIE OTBETHI.
1.3. IlIxana onieHUBaHMS:
«3auTeH0» - ecJIM BBIIOJIHEHbI BCE BU/IbI Y4€OHOM pabOThl, IPEIyCMOTPEHHbIE YUEOHBIM IIJIAHOM.
CryzieHT JeMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUH, HABBIKOB, ONIEPUPYET NPHUOOPETECHHBIMU
3HAaHUSIMHU, YMEHHUSMHU, HaBbIKAMH, IPUMEHSIET UX B CUTyalUsIX NOBBILIEHHOMN ciokHOCTH. [Ipu



3TOM MOTYT OBITh JIOMYIIEHbl HE3HAUNTENbHbIC OLIMOKH, HETOUHOCTH, 3aTPYAHEHUS PU
AQHAJIMTUYECKUX OIEepalusix, IEPEHOCE 3HAHUM 1 YMEHHUW Ha HOBbIE, HECTAHIaPTHBIE CUTYaLUN.
«He 3auTeHoO» - ecy He BBINOJIHEH OJMH WK Oojiee BUJOB yuyeOHOU paboThl, MPEeTyCMOTPEHHBIX
y4eOHbIM M1aHOM. CTYJEHT JEMOHCTPUPYET HEMOJIHOE COOTBETCTBHE 3HAHWM, YMEHHWH, HABBIKOB,
JIOIyCKAIOTCSl 3HAUUTENbHbIE OIIMOKHU, MPOSBIAETCS OTCYTCTBUE 3HAHUHM, YMEHHUH, HABBIKOB IO
psANy TOKa3aTened, CTYJIEHT HCIBITBIBACT 3HAYMTEIbHBIE 3aTPYJHEHUsS IPH ONEPUPOBAHHUU
3HAHUAMM U YMEHHUSIMH [IPH X TIEPEHOCE HAa HOBBIE CUTYaLUH.

1.4. KoMmekTsl OMJIETOB K 3a4eTy BKJIIOYAIOT MO KakaoMmy paszzaeny 25-30 ouneTtoB (XpaHSTCS B
[IEHTPEe MAaTeMaTH4YEeCKOTr0 00pa30BaHuUs).

2. DK3aMeHAIIHOHHDLIE OMJIEeThI
(nn1st onenku komnerenunu OIIK-2)

2.1. Ha3nauenue: Mcnonp3yroTcs A1 IpoBeAeHUs MpoMexyTouHoi aTtectanuu (ITA) mo
nucrumnae "Matematuka'.
2.2. PermameHT 3Kk3aMeHa: - BpeMst Ha MOArOTOBKY TE€3MCOB OTBETOB - 10 45 MUH.
- Crioco6 KOHTPOJIS: YCTHBIE OTBETHI.

2.3. lllkayia O1leHUBaHHUS:
"OTAMYHO'"- eci CTYJeHT IIyOOKO M MPOYHO OCBOMJI BECh Marepuaj MporpaMMbl 0OydeHus,
HCYEpIBIBAIOIE, TIIOCJIEN0BATEIbHO, TPaMOTHO M JIOTHYECKH CTPOMHO €ro wus3jaraer, He
3aTpyAHAETCS C OTBETOM NpU HM3MEHEHUH 3aJaHusi, CBOOOJIHO CHpaBIIeTCs C 3ajjadyaMu U
MPAKTUYECKUMH 33JJaHUSIMU, IPABUILHO 00OCHOBBIBAET MPUHSTHIEC PEILICHUS.
"Xopomo'"- ecnu CTyAEHT TBEPAO 3HAET NMPOTrPaMMHBIN MaTepuall, FPaMOTHO M 10 CYLIECTBY €r0
u3jaraeT, He JIOMYCKAaeT CyIIECTBEHHBIX HETOYHOCTEH B OTBET€ Ha BONPOC, BIIAJEET
HEOOXOIMMBIMU YMEHHUSIMUA U HaBBIKAMH ITPH BBIMOJIHEHUH MTPAKTUYECKHUX 3aaHUH.
"Y10BJIETBOPHUTEIBHO'" - €CIU CTYJIEHT OCBOWJ TOJBKO OCHOBHOM MaTepHall MPOTrpaMMBbI, HO HE
3HAaeT OTICJIBHBIX TEM, JOMYCKAaeT HETOYHOCTH, HEJIOCTaTOYHO TMpaBHIIbHBIE (DOPMYIUPOBKH,
HapylIaeT IOCIEeNA0BaTENbHOCTh M3JIOKEHHS [POrpaMMHOTO Marepuajla U UCIBITHIBAET
3aTpy/IHEHUS B BBINOJIHEHUN IPAKTUUECKUX 3aJaHUM.
"Heya0B/1eTBOPUTENBHO'" - €CIM CTYACHT HE 3HAeT 3HAYUTENIBHONW YacTH NIPOrPAMMHOIO
MaTepuaia, JOMYyCKaeT CepbE3HbIe OIMMOKH, C OOJBIIMMH  3aTPYAHEHUSIMH  BBIMOJIHSACT
MIPAKTHYECKUE 3a]JaHusl.

Kaxnoe 3agaHne sK3aMeHallMOHHOTO OMIIeTa OI[eHUBAeTCs OTIeNbHO. O01Iei o1leHKOM
ABIIIETCS CpeIHEE 3HAUCHUE, OKPYTIEHHOE J0 LEJIOT0 3HAYCHHUS.
2.4. KoMIIIeKThI 9K3aMEHAIIMOHHBIX OMIIETOB BKIIFOYAET O KaxAoMy pasaeny 25-30 OuieroB
(XpaHsTCA B LIEHTPE MaTeMaTHYECKOro 00pa3oBaHusl).
Tunosbie BApHAHTHI OMJICTOB NPHJIATAIOTCS.

MUHHCTEPCTBO HAYKU U BBICIIEI'O OFPASOBAHNS
POCCUICKOU ®EJEPALINU
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE BIOJP)KETHOE OBPA3BOBATEJIbHOE
YUPEXXJIEHUE BBICILIET'O OBPA3OBAHUS
«MOCKOBCKHU MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKUI [TOJIUTEX)

®dakynpTeT 0a30BBIX KOMIICTCHIIHHA, kadeapa «MaremaTuka
Hucuunnuua «MaremaTukay

O6pazoBatenpHas mporpamma 08.05.01— «CTpouTENBCTBO BHICOTHBIX M OOJIBIICTIPOJIETHBIX
3IaHUN U COOPYKEHUIN
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. Onpenenurtenu U UX CBOMCTBA.

45



2. Ywucnoas nociaeq0oBaTEIbHOCTD U €€ PEaeiI.

12 12
3. Pemmuts MaTpuuHoe ypaBHeHne AB =4 ecom 17|, 1]’ B:i 0 1’.
4. Haiitu yron mexay Bekropamu @ =(1.-2,-2) u 5 =(2,0,1),

A=

! 2
[v3 [ .X = N =
5. Haiiti npou3BoaHyI0 (GYyHKIIUH, 33/IaHHOM MapaMeTPUIECKU 1473 y 1+ -
6. Haiitu npenen pyHKIIMN T

7. Haiigure skcTpeMyMBbl QYHKIMH —~ » =x" - 2x7.

YTBepxeHo Ha 3aceqanuu Kagdeapsl «Matemarukay « 20 » utons 2020 r., mpotokos Ne 11

3aB. xadenpoit I'.C. XKyxkona / /

MMHUCTEPCTBO HAYKU U BBICHIEI'O OBPA3OBAHUS
POCCHICKOU ®EJEPALINU
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE BIOJ)KETHOE OBPABOBATEJIBHOE
YYPEX/IEHUE BBICILIETO OBPA3OBAHUS
«MOCKOBCKHU MOJUTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKUM ITOJIUTEX)

®DakynpTeT 0a30BHIX KOMIICTECHITHH, kadenpa «MaremaTuka»

Hucnumnuna «MaremaTuka»

Oo6pazoBarenphas nporpamma 08.05.01— «CTpouTeNnbCTBO BEICOTHBIX M OOJBIIETIPOIETHBIX
3IaHUU U COOPYKEHUIN

Kypc 1, cemectp 1

3K3AMEHALIMOHHBIN BUJIET

Jluneiinas komOuHaIMs BekTopoB. basuc. KoopauHater BekTopa.

Huddepenumpyemocts, tuddepennuan, reoMeTpudeckuii cmbica quddepennuana.

PELINTh CHCTEMY METOIOM OOPATHOM MATPHLBL | >, — 2ae — 1o .

[Tokasath, uto BekTOphl 7727 =(1,-1,2) = n =(2,0,3)  p =(-2.- 1.1) o6pasyioT 6a3uc B
HPOCTPAHCTBE.

5. Mpsimast 7, mpoxomut uepe3 Touky -A(4:5) mapamrensro Bekropy ¢ =(1.3). Tlpsimas />
NPOXOAUT dYepe3 Touky H(6:4) mepneHauKkymsipHo Bektopy 72 =(-2.3). HaliTu TOYKY
HepECeUCHUsI IPSIMBIX.

bl ol

52/1-1 _ 2211
6. BBIMHCIINTB IIPEeN OCIE0BaTeNbHOCTH 1M Y2l | s20+2

7. Haiigure sxcTpeMyM QyHKIHH » =v/x ++/6- x.
YTBepxkaeHo Ha 3acenanun kadeapsl «Matematuka» « 20 » urons 2020 r., mpotokoa Ne 11

3aB. xadeapoit [.C. XKykoBa / /

MUHUCTEPCTBO HAVKMU U BBICILIET'O OBPABOBAHU S
POCCHUMCKOU ®EJIEPALTUU
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE BIOJP)KETHOE OBPA3OBATEJIbHOE
YUYPEXXJIEHUE BBICIIIETO OBPA3OBAHU S
«MOCKOBCKHU MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKUI [TOJIUTEX)

®dakynpTeT 0a30BBIX KOMIICTCHIIHHA, kadeapa «MaremaTruka
Hucuunnmaa  «MaremaTukay

ObpazosarensHas nporpamMma 08.05.01— «CTpouTenbCTBO BEICOTHBIX U OOJIBIIEIPOJIETHBIX
3IaHUN U COOPYKEHUIN
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Kypce 1, cemectp 2
JK3aMeHAUMOHHbIH OnJieT Ne 1
1. TlepBooOpa3Hasi, HeOpeACIEHHBI HHTETpaL. TabauIa OCHOBHBIX HHTETPAJIOB.

dx
2. Breramciautes HeompeaeIeHHBIN HHTETpall .
p p .[4 /5 - x+ /5 - x

.6

o .2
3. BbIYMCIIUTE ONpPEEICHHBINA HHTETPA J3 sin” x cos xdx ,
0

4. VYkaxure, KAaKOW U3 HECOOCTBEHHBIX MHTETPATIOB SIBJISACTCS CXO/ISIIUMCS
J\/ xdx, J‘x’ *dx, J'\/ x dx,
1 1 1
5. HaiiTu yacTHBIC TPOU3BOTHBIC BTOPOTO MOPSAKA QYHKIH = =cos(x’ - 2xy), yOeIUThCS, U4TO
Z,\’_\‘ :Zy\’ .
YTBepxaeHo Ha 3acenanun kadeapsl «Matematuka» « 20 » urons 2020 r., mpotokoa Ne 11

3aB. xadeapoit [.C. XKykona / /

MUHUCTEPCTBO HAVKMU U BBICILIET'O OBPABOBAHU S
POCCHUMCKOU ®EJIEPALTUN
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE BIOJP)KETHOE OBPA3OBATEJIbHOE
YUYPEXJIEHUE BBICIIIETO OBPA3OBAHU S
«MOCKOBCKHU MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKUI ITOJIUTEX)

@akynpTeT 0a30BBIX KOMIICTESHIINHN, kadenpa «MaremaTuka»
Hucnumnuna «MareMaTuka»

ObpazosarenbHas nporpamMma 08.05.01— «CTpouTenbCTBO BEICOTHBIX U OOJIBIIEIPOJIETHBIX
3IaHUN U COOPYKEHUIN

Kypc 2, cemectp 3
SK3AMEHAILIMOHHBI BUJIET Ne 1

1. OcHOBHbIE TOHATHS TEOPHUH OOBIKHOBEHHBIX au((epeHInalbHBIX YpaBHEHHH MEpBOTO
HOpsIZIKA.

2. Jluneltnsle oxHOpOMHBIC AU(QEpeHINaATbHBIE YpaBHEHHUS n-TO mopsiaka. OOmue cBoiCTBa
pemennid. IlonsTHe (yHIAMEHTaNbHOM CHUCTEMbI pEIIEHHH JMHEHHBIX OJHOPOJHBIX
Qg QepeHIranbHbIX YPaBHEHUH 71 — TO TOPSIKA.

3. Pemmts 3amauy Kommu: y" =2xe” +y, »(0) =0.

4. Pewmwts ypaBHeHue: y'' - 2y +y =2x.

VYr1BepxkaeHo Ha 3acenanuu Kadenpsl «Matemarukay « 20 » urons 2020 r., mpotokos Ne 11

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

MHWHUCTEPCTBO HAYKMU U BBICIIIEI'O OBPA3OBAHUS
POCCHUICKOM ®EJIEPAIIUN
®EJIEPAJIBHOE 'OCYJAPCTBEHHOE BIO/)KETHOE OBPA3OBATEJIBHOE
YUPEXXJIEHUE BBICIIIEI'O OBPA3SOBAHUS
«MOCKOBCKHWH NOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKUI TIOJIUTEX)

®DaxynpTeT 0a30BBIX KOMIICTEHIINH, kadenpa «MaremaTHKa
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Hucuunnmua  «MaremaTukay

ObpazosarensHas nporpamMma 08.05.01— «CTpouTenbCTBO BEICOTHBIX U OOJIBIIEIPOJIETHBIX
3IaHUU U COOPYKEHUIN
Kypc 2, cemectp 4

3K3AMEHAILIMOHHBIN BUJIET

1. Knnaccuueckoe U cTaTUCTHYECKOE ONPEAEICHHUS BEPOSTHOCTHU TOSIBICHHS CITy4aifHOTO COOBITHSL, CBSI3b U
pasinuyue Mexay HAMU.

2. IlocTpoeHne MOBEpUTENHHOTO WHTEpBaJia JJIsi MAaTeMaTHYeCKOTO0 OXHUIOAHWS IPH  H3BECTHOM
CpEIHEKBAJPaTHIECKOM OTKIOHEHHH.

3.B maptum 10%  HecranmapTHbeIX neraieid. Haymauy oroOpansl 3 neramu. CoCTaBUTH 3aKOH
pacIipeleneHys Ynuciia CTaHIapTHBIX AeTallell cpequ 0TOOpaHHBIX.

4. JInsi CTaTUCTUYECKOTO pacmpeiesieHus: BHIOOPKU

X, 2 5 8 10

i

71, 1 3 5 2

7

HAWTH BBIOOPOYHYIO CPEIHIOI M HCIPABICHHYIO AUCTIEPCHS [ .
YTBepxeHo Ha 3aceqanuu kadeapsl «Matemarukay « 20 » utons 2020 r., mpotokos Ne 11

3aB. xadempoii I'.C. XykoBa / /

MUHHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHU S
POCCHUICKOM ®EJEPAITUN
®EJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJIXKETHOE OBPA3OBATEJIBHOE
VUYPEXXJIEHUE BBICIIIET'O OEPA30BAHUSA
«MOCKOBCKHUM MOJUTEXHUYECKUIN YHUBEPCUTET»
(MOCKOBCKU TIOJIUTEX)

@akynpTeT 0a30BBIX KOMIICTESHIINHN, kadenpa «MaremaTuka»

Jucrummnaa  «MaTteMaTtukay

O6pazosarenpHas mporpamma 08.05.01— «CTpouTenbCTBO BHICOTHBIX W OOJIBIICTIPOJIETHBIX
3IaHUN U COOPYKECHUIN

Kypc 2, cemectp 4

9K3AMEHAIIAOHHBIN BUAJIET Ne 17

1. I'umepreomeTpuyueckrii 3aKOH pacrpeaeTeHs CIyIaifHON BETHINHBI
2. Jlunetinas cpemHekBampaThdeckas perpeccus. OThICKaHUE THHEHHON perpeccuy METOA0M HaMMEHBIITHX
KBaJIpaToB.

3. HaiiTi BeposSITHOCTH PabOTHI SJEKTPUUECKON IIETIH, N300paKeHHOM Ha PHC., €CIH BEPOSITHOCTH PabOTHI
KaJIOTO U3 HE3aBUCUMO paOOTAIOIIUX IEMEHTOB LIENU PaBHA p=

4. Jletanp, WM3rOTOBJEHHAs AaBTOMATOM, CYHTAETCS TOJHOW, €CITU OTKIOHEHHE €€ KOHTPOJIMPYEMOTo
pa3Mepa OT NMPOEKTHOro He MmpeBblmacT 2 MM. CilydaliHble OTKIOHEHHS KOHTPOJIMPYEMOTO pa3Mepa OT
IIPOCKTHOI'O0 IMOYUHCHBI HOPMAJIbBHOMY 3aKOHY CO CPCIHUM KBaAPATHYCCKUM OTKJIOHCHHEM O =IMMmu
MareMaTudeckuM oxuganneM a —0. CKOJIBbKO NPOLIEHTOB HETOAHBIX JI€Tajeld N3rOTaBIMBaET aBTOMAT?

YTBepkaeHo Ha 3acenanuu Kadenpsl «MaremaTtnkay « 20 » utons 2020 r., mporokon Ne 11

3aB. kadeapoit I.C. Xykona / /

KoMIuiekThI TECTOBBIX 3a1aHHH M KOHTPOAbHBIX padort (T, KP)

(n1s1 ouenkn komnereHnuu OIIK-7)
110 TUCIIUITJINHC MaTeMaTI/IKa

(HaMEHOBaHHE JIMCIUILIHHEI)

48



1-b1i1 cemecTp

1. HaiiTi 3Ha4€HUS] MATPUYHOTO MHOTOWIeHa F (4)

) -1 0
f(x) =-x+2x" - x+3,4=

-2 0 8 1 -5

3 -1 7 2 4

-8 2 -6 -3 -13

1 -3 13 5 17
1 2 1

2. Haiitu panr MaTpulbl IPUBEACHUEM K CTYIIEHYaTOMY BUAY

3. BRIYHCINTE ONPEICUTEINh TIPUBEJICHHEM K CTYTIEHUYATOMY BHILY 3 -5 3
2 7 -1
4. Haiitu matpuny, oOpatHyto maHHo# (a). Pemmts MaTpuduHoe ypaBHeHue (0)
1 2 1
3 -5 3 5 1 - 1y = -2 3 5
@ ©f 5 4 s 1o
2 7 -1

5. Pemuth cucteMy ypaBHEHHUH. YKa3aTh 00IIee U OJJHO YaCTHOE pelIeHue (a).
Pemute cucteMy ¢ moMoIsio 00paTHOM MaTpHIlsl 1 1o popmyiaam Kpamepa (0)

4x, +9x, - 5x;- 8x, =5 X +2x, +x; =5
(a) 13x, +7x, - 2x, - 4x, =4 (6) 13x,- 5x, +3x; =-7
2x, +5x, +x; +3x, =3 2x, +7x, - x; =13
1. PacmiicaTs pasnoskeHue BEKTopa y 110 BEKTOpaMm p,q,r
x=5-12,1 p=1-30,¢=1-1L1,r=0,-12

2. KonnuHeapHsl 11 BEKTOPBL p H ¢ ?
a= 201, b=-231, p=2a+2b, qg=3a-2b
3. BRIYMCIUTD IUIOIIAb apajuieorpaMMa, TOCTPOCHHOTO HA BEKTOPAX g U h ¢ — Yroj MexIy

BEKTOpaMH p U ¢

a=2p+q,b=p-3q,  |p|=2,]¢|=2,  a=7

1. Yucnopas moCJICa0BATCIIBHOCTD. Hpenen YHCIIOBOM OCJICA0BATCIIBHOCTH. beckoneuHno manbie u

0EeCKOHEYHO OOJIBIINE IOCIIE0BATEIbHOCTH. Yucio €.

2. tgxz
Haiitn nmponssoanyto QyHKIUH ) :7 5
X +

JlaHbl BEKTOPHI a :(2;3) ,b :(1;- 3) ,C =(- 1;3) . IIpu xakoM 3HaUCHUH & BEKTOPBI

p =a+ab, g =a+2c¢ KONIUHEAPHBI.

1. Haiiti paccrosiaue ot Touku M, 10 mockocTu (M M,M,):
M, (-9;10;2), M, (0;7;-4) , M,(4;8;-1), M,(-21;3)



) B _ o |x+y+z-2=0
. BeImucath KaHOHUYECKOE YPaBHEHHE TIPSIMOI:
P P x- y-32+6=0
N . x-2 y-3 z+I
3. Haiitu TOUKy mepeceueHus mpsIMOi U TUIOCKOCTH: = 1 = L X+y+2z-9=0,

5. HamumcaTh ypaBHEHHE IUIOCKOCTH (! mpoxoisimiedl depe3 Touky M, u mepreHIuKyIsIpHO
npsivoit (M M,): M (3;2;0), M (4,1;5), M,(2;-1;4) .

6. HaiiTu KocuHyC yriia MeXy IJIOCKOCTSMU & U O, :
a,3x-y+3=0, a,:x-2y+5z-10=0

1. HaiiTi npou3BOAHYIO y\ :

6) » =(x)

a) y =arctg’ In

x+2
x3
B) sin(x- 2y) +— =7x r) x =e 'cost, y =¢' cost
. 1
2. Haitru lim| —-
X arctgx

— 2
3. TIpoBeCTH TOHOE HCCIefoBaHke 1 mocTpouTh rpaduk f (x) =x +—
X

1. BblYMCINUTB pEOenb:
2/1+l _ 5/1-1 Sin 3X

L lim=—— 2 lim=—= 3 lim(1- 3x)"™"
n—ow 3’“’2 + 5" x—=0 1- " o 40
2. Beluucnuth Npou3BOAHbIE:
e tg’ ! +sinln?2
TR (17v 1) =arctg” ——— X
LY S Gn(2x +1) 2.V & o
x+4 2

1. IToctpouts rpadux: y =

x+2° 4 CJx+2

2. Haiitu npenensr:

(2-0)"- (1+n)° - n+2- s 43

1) lim 2)lim

o (14n)" - (2- n) e Un+54+n
4) limn(\/n2+1- n)

n— oo

2n’ +3

3) lim
) 2n* +1

n— o

0, x<-m

3. HccnenoBaTh Ha HEIPEPHIBHOCTh M BBIIOIHUTH YepTex: V ={sinx, - 7 <x <0
7, x =0

2-0ii cemecTp
ITo unTerpasam
BbruncanTes HeonpeaeJieHHbIe HHTErPaJibl

1 J"L 2. [x 277d. 3. Je” dx 4 dx
SR EY R o S fxo- x . Je" cosxdx N

————— 5. [xcos3xdx
X~ - 6x+18

dx x-1 x +1 dx Sin3 X
S S ——dx . d . .
6. Jaxz +6x+5 7 f\/ﬁ +2 8 Jaxz 3 ’ fmarcsinx 10 J1(:052 x e
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BLI‘II/ICJIHTL ONMpeEaACJICHHbIC I/IHTer aJIbl

/763 d 1 De“d 6 dx

1. sin® xcosxdx 2. 3 ((x- De“dx 4. s — &

/ INE fm V2
2 1 +x° 4 dx 2 +2x NEREE 2 5

Cfde 7 oo 8 P Tdy 9 [—dx 10, [V4- Xd

O Laeex ™ Tlaeesy Saa® Mgt e iaa

Heco0cTBeHHBIE HHTETPAJIBI
1. YkaxuTte, Kakoi U3 HECOOCTBEHHBIX UHTETPAJIOB SBJISICTCS CXOISAIIMCS

o]"\/;dx, ?x'3dx, ?\/xsdx.
1 1 1

(o]
dx
2. BBIYMCITUTE MHTErPajl, YCTAHOBHUTD €r0 CXOJAMMOCTh HIIM PACXOJUMOCTD [ 1o 02
-l + X

3. BpIUMCIIUTB UHTErpaj, yCTAaHOBUTh €r0 CXOAUMOCTb WIIH PACXOAUMOCTD j In xdx
1

a dx

4. BLIYMCIUTL HECOOCTBEHHBIH HHTErpan [—— \/7 , YCTAHOBUTH €r0 CXOJAUMOCTb WJIU
pPacxoauMOCTb.
5. BeruuciauTh HECOOCTBEHHBI UHTETPAI | 5, YCTAaHOBUTb €I0 CXOAUMOCTD MU

PacxoJUMOCTb.

X
1. Bpruuciauth HecOOCTBEHHBIN UHTETpan |—5 , YCTAHOBUTH €r0 CXOAUMOCTh WU
x

pacxoauMoOCThb.
BoluncauTh ABOMHBIE HHTErpaJjabl

J(x+5y)dxdy, D ={(x,y)0<x=l, 0<y<I}
<D> '
7 J(10- x* - yH)dxdy, D :{(x,y)‘ 1 <x <2, 0<y<2}
T(D) ’

+
3. (g)ﬂjx y)dXdy, D — MHOK€ECTBO TOUYEK IIJIOCKOCTH, OTPAHUYCHHOC JIMHUAMHU Y =X, YV =X .

4, (g)ﬁxydxa’y’ D — MHOX€eCTBO TOYEK IJIOCKOCTHU, OTPAaHUYCHHOC JINMHUAMU

x=1, y=x, y=3x
2
5. (‘[])l)ﬁlx + y)dXdy’ D — MHOX€ECTBO TOYECK IJIOCKOCTHU, OTPaHUYCHHOC JIMHUAMUA

y=x/2, y=2x, y=2/x (x>0),
Bprunciuth ABOMHBIE MHTETPAIbL, IEPEUIS K MOJISIPHBIM KOOPAUHATAM
f([4x2 +4y° +6)dxdy, e0e D ={(x,y):x +y> <I}
(D) )

5 [+ - 2)dxdy, coe D ={(x,y):x> +)” <4}

(D)

W3MeHUTh NOpSAI0K MHTETPUPOBAHUS B IBOITHOM HMHTETpasie
2_

} ;fl}(xz + % )dxdy, 3 fdx(’"mx Wy | 5. \F{;}‘(x,y)dx

6. Haiiti o6beM Tena, NOIydeHHOro BpalleHHeM BOKpyr ocu QY (urypsl, orpaHUYeHHOM
JUHHSIMUA Y =x°, y =1, x =0,
7. Haiitu 00beM Tema, MOTYyYeHHOTO BpalieHneM BOKpyr ocu OX (Gurypsl, orpaHu4eHHON

JUHUSAMH Y =x°, »° =x.
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8. Haiitu rutomaas Gpurypsl, OrpaHUYEHHON JIUHUAMH V =x~, ¥ == X +2

(I)yHKIII/lI/l HECKOJBbKHUX MMEPEMEHHBIX

Haiitn yacTHbIE IPOU3BOAHBIE BTOPOTO MOPSAAKA, YOSAUTECS, UTO Z,, =2,

l. 2 =", 2.z=cos(x’-2xy), 3.z=y"-2x, 4 z=In(xy- x?),

z :ctg(Zx +3y) . 7_ z :Sln(xzy) , 8 = :e,\‘/u\*’ 9 = :.X'COSI y,

Haiitu rpaguent Gynkunn = =/ (x,y) BTouke M, (xy, V)

5.z2=

x? +3yz

Xy

10. z =y’sin’

X,

, 6.

2 x4+3 2 2
2=, M,46); 2. z=""""" M,(1-1; 3 =2 M 2-2);
\/; 4xy e
4. z=x"-3y’x, M,(3.,2).
UccnenoBaTh Ha SKCTpEMYM (PYHKITHIO
l. z=x"-x+y>+2y, 2. z=2x"+xy- x+y7,
3. z=x"-2x+4y- 7, 4, z=x>-3x+3y> +4y,
5. z=x’ +y2 +4xy .
ITo psimam
I/ICCJIe)IOBaTI) Ha CXOJUMOCTbD PS/IbI
sin® n o l-sinn z n-3 7n+5 - 51"

1. > , 2. ———, 3.32—F—, 4. > 5. 3n+3 —] ,

n=l n n= N +1 n=n +10 n=l 5 n=l 7

2”“ =(2n+1)" © 4n’ -3 = In’ 3n
7.2[ i , 8 Y %Y, 10.

n= 1" n=il Sn+4 n=4n +3 n=l N
» 10
m(n+DIn*(n+1)°
BrIsCHUTB, CXOMUTCS JTU A0COJIFOTHO, YCIIOBHO WUIH PACXOUTCS DS

. (_ 1)11—]

Z’ - - _1ri 111n+2 1/1+l . _1”
T TN L GRS Gl [ Rl S Y Gl A S o2

) (n + 1) n=l (6;’[ + 2)> n=l 6 n=l 5 n=l 3n- +1

Z ] n .
n—l( ) 2f1 - 1 ]
3. Haiitu uHTEpBaN CXOJUMOCTH PsiJia U UCCIEI0BATh €0 MOBEJACHUE Ha KOHIIAX UHTEpBaja

cxommocra 5" [f

n=pp+ 11 2

1
4. Paznoxwurts B psax Teiiopa mo crenensMm x Gpynkuuo f(x) =

TOTOBOC PAa3JIOKCHUC.

x*-5x+6

, HCIIOJIb3Ys

5. Paznoxwuts B psia Teitopa o crenensam (x - 77/2) pyukuuio  f(x) =cosx

HCIIOJIB3YyA T'OTOBOC Pa3JIOKCHUC.

3-nii cemecTp

TecToBoe 3a7aHHe 110 00BIKHOBEHHBIM JH (P epeHIHATbHBIM YPABHEHUAM

BAPUAHT Ne 1
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3AJJAHUE Ne 1.
JlaHo ypaBHEHHE TEpPBOro Mmopsiika xdy - ylnﬁdx =0 B dopme, copepxkameit AudhHepeHInaIbL.

[IpuBenute ero k BUIy, pa3peliEHHOMY OTHOCUTEIBHO ITPOU3BOTHOM.

| OtBer | |

3AJAHUE Ne 2.

Jano nuddepennunansioe ypaBaenue » =(k +1)x”, Torma QyHKuMs »y =x’  ABISETCA €O
pemieHreM pu A . paBHOM:

| OTtBer |

3AJIAHUE Ne 3.

dy
OO6uwmii naTerpan nuddepeHIaIbLHOr0 YpaBHEHUS 37 =xdx pmeeT BUA

BAPUMAHTBI OTBETOB:

1 x? 1 2 x> 1 x?
) -—=—+C 2) - —=x"+C == +C 4) —=—+C,
) - =heC ) Dr=tac 4 L=3
SAJAHUE Ne 4.

VKakuTe  HMHTETpalbHYI0  KpUBYIO  pemeHus 3amaun  Komm i OOBIKHOBEHHOTO
muddepenumansHoro ypasaenus v =2y;  »(1) =1
BAPUAHTBI OTBETOB: HD 2)C 3)A 4 B.

y)

W

3

3AJJAHUE Ne 5.

Jano auddepeHnuanbHOe ypaBHEHHE TpeThero mopsgka » —=x+2. Torma obliee perueHue
ypaBHEHUS UMEET BUJL

BAPUAHTBI OTBETOB:
1) yZix4+%x3+C 2) y:2—14x4+éx3+c,xz—2+C2x+Q
3) » Lyl +CI£+C2X+C3
24 3 2
4) y=x'+x"+Cx* +C,x+C,.
3AJJAHUE Ne 6.

Pemrenue 3amaun Komu ¥~ =x, »(0) =1, »(0) =2 wumeer Bux

BAPUAHTBI OTBETOB:
3 3 3 2
l)y:% 2)y:%+2x 3)y:%+2x+1 4)y:%+2x+1.

3AJAHUE Ne7.
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Jano nuddepennnaabHoe ypaBHEHHEe BTOpOro mopsiaka Xy + v =0, Torma ero obiiee perieHne
UMeeT BUJIL:

| OtBer | |
3AJJAHUE Ne 8.

KopHH XapaKTEepUCTHYECKOTO ypaBHEHWsI paBHbI &, =k, =2i,k; = =k, =-2i. torma oOree
pelieHre  JIMHEHHOro  OJHOPOJHOro  AU(PQEpEeHUUaNbHOIO YpaBHEHHS C  IMOCTOSHHBIMU
ko3 uurenTamMu OyaeT UMETh BUJL:

| OTtser | |
3AJJAHUE Ne 9.

N3BecTtHa ¢yHIaMEHTaTbHAs CHCTEMa PEIICHWH OJHOPOIHOTO JHHEHHOro audQepeHIraaIbHOro
2
ypaBHeHus: ¥, =1, y =x, y; =x". Torja 4acTHOe pEIICHHE YPaBHECHWS, YJIOBJICTBOPSIOIICES

HavanpEeM yestoBusam  V(0) =0, v’ (0) =1,  »"(0) =1, pasno:
BAPUAHTHI OTBETOB:
2 2 2

) 1+x 2 % 3) x+x7 4) 1+x+%_.

3AIAHHUE Ao 10.

O6ee pemenne uddepenimansHoro ypasaerus v +9y =0 mveer Buy:

| OtBeT | |

3AJJAHHUE Ne 11.

OyHKIHS y=Ce > +C,e’ sBusercs OOMHUM pelICHHEM JUHEHHOTO OJHOPOJIHOTO

TuddepeHInanbHOro YpaBHCHHUS C MOCTOSIHHBIMH ko3 unreHTamu, TOrJa ero
XApPaKTCPUCTHYCCKOC YPABHCHUC NMECT BU

BAPUAHTBI OTBETOB:

1) K°-k-2=0 2) k’+k-2=0 3) k> +3k+2=0

4) k*-3k+2=0.
3AJTAHUE Ne 12.

YacTHOMY  pEIICHHIO  JMHEHHOro  HEOJHOPOAHOro  AuGQepeHLUanbHOr0  YpaBHEHHMs
y"-5y"+6y =x+1 no By ero NpaBoii YaCTH COOTBETCTBYET (HYHKIIHS

BAPUAHTBI OTBETOB: 1) vy, =4x> +Bx 2) y, =A™ +Be™  3) y, =e**(Ax+B) 4)

vy, =Ax+ B,

3AJAHUE Ne 13.

ﬂaHO HI/IHeﬁHOC HeOIIHOpOI[HOC I[I/I(b(i)epeHHI/IaHBHOG ypaBHeHHe C NIOCTOSAHHBIMH KOB(i)(I)I/IHI/IeHTaMI/I
2x

” ’ e
y -5y +6y :] B kakoM Buae cienyer HMCKaThb 4YacTHOE pEIIEHHE HEOAHOPOIHOIO

YpaBHCHUA MCTOAOM BapHalluK MIPOU3BOJIBHBIX ITOCTOAHHBIX ?

| OtBer | |
3AJJAHUE Ne 14.

Pemenue kpaeBoit 3amaun y =0,  0=<x<l, »(0) =1, »(1) =2 wumeer Bux
BAPUAHTLEI OTBETOB:
l)y:x—l 2)y=x 3)y:x+1 4)y:3x+1.
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3AIAHUE X 15.

O61mee penieHne cucTeMbl U epeHINANTBHBIX YPaBHEHNI {:L —° 37 wueer Bum
BAPHAHTBI OTBETOB:
D e et
[ —c + e (e —e e
3) 1o :Cf‘:(,)‘cf > 4) J[J,._? :‘iﬁ‘c"cf > '

TecToBoe 3a1aHNe O TEOPUU BEPOSITHOCTEH H MATEMATHYECKOH CTATHCTHKE

3AJIAHHUE 1

KommdectBo cnocoOOB pacrpenenieHusi Tpex TMPHU30BBIX MECT B OJHMIIHANE TI0 TEOPHUH
BeposiTHOCTEN cpeau 10 yyacCTHUKOB paBHO

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

3AJIAHHUE 2

W3 ypHbl, B KOTOpOH HaxodsTcst 6 OenblX W 4 yepHbIX I1apa, W3BJIEKAIOT HayAauyy 2 mapa. Torna
BEPOSATHOCTH TOT'O, UTO 00a 1mapa 0y ayT OeiabIMu, paBHa

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

3AJIAHHUE 3

B kpyr pammyca R  Opomena Toyka. Torma BepOsSTHOCTh TOTO, YTO OHAa IONAIeT B

3allITPUXOBAHHYHO O6J'IaCTL, paBHa
y)

s

BAPUAHTBI OTBETOB: 1)1/2 2)1/3  3)1/4 4)1/6.
3AIAHME 4
HecoBmecThbie coObiTusi . B, C He 00pa3yloT MOJHYIO IPYIIy COOBITUH, €CIIM UX BEPOSTHOCTH
ABHBI:
Il)) P(A) =2/3, P(B) =1/6, P(C) =1/6 2) P(A)=1/3, P(B) =1/2, P(C) =1/6
3) P(A) =1/4, P(B) =1/3,P(C)=1/6 4) P(A) =1/4, P(B) =1/3, P(C) =5/12.
BAPUAHTBI OTBETOB: 1) 2) 3) 4.
3ATIAHHME 5
bpocator 2 monersl. CoObiTusi: 4 - rep0d Ha mepBoi MoHere, B- 1udpa Ha BTOpPOH MOHETE
ABIIAIOTCA:
BAPMAHTbBI OTBETOB: 1) HECOBMECTHBIMH ~ 2) COBMECTHBIMU
3) He3aBUCUMBIMU  4) 3aBUCHMBIMH.
3AIAHHUE 6
Crynenr 31Haet 20 Bonpocos nmporpaMMmsbl U3 30. Torga BEposSTHOCTh IPAaBUIIBHOTO OTBETA Ha 3
BOIIPOCA paBHA
BAPUMAHTBI OTBETOB: 1) 57/203 2)8/27 3)19/75 4)146/203.
3AJTAHHUE 7
B nepBoii ypHe 6 Genbix U § yepHBIX ApOB, BO BTOPOil 7 Genbix U 3 yepHbIX miapa. V3 Haynauy
B3SITOM YpHBI BBIHYT 0J1iH 11ap. Torjga BeposTHOCTh TOTO, YTO ATOT IIAp OKaXKeTcsi OeIbIM, paBHA
| OtBer | |
3ATAHHUE 8
CoObiTHe A MOXET HACTYNUTH JIMLIb MPH YCIOBUH IOSBJICHUS OJHOTO U3 2-X HECOBMECTHBIX
cobbiTuii B, m B,, oOpasymoumx nojHyw rpynmy. M3BectHbl BepostHOCTh F(B)) =2/3 u

ycnoBHble BepostHoctd £ (A) =1/3, P, (4) =2/5. Torna BeposTHocT cobbiTs 4 paBHa

55



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

3AJIAHME 9

JuckperHas ciydaiiHasi BeJIMUMHA 3a/1aHa 3aKOHOM PACTpe/IeiIeHUs] BEPOSITHOCTEN
X 1 3 5
P 0,1 0,3 0,6

Toraa eé pyHkims pacnpenenenus Bepostaocteli £ (X) umeer Buj

BAPUAHTbBHI OTBETOB:

nH - - - -

3ATAHME 10
HemnpepsiBHas cily4aiiHas BeIM4MHA 3a7aHa I/IHTeraJlBHOI/I (I)yHKLU/IeH

PR e W

pacnpesieNieHus BEPOATHOCTEH =« =~ = — | ~ = === ““orbes an — o s
Torna noTHOCTB BeposTHOCTeH ./ (X) umeer BUA

| OtBeT
3AJAHHUE 11

I'paduk mnoTHOCTH BEepOSTHOCTEM /(x) nokasaH Ha pucyHke. Torna 3HaueHue d
f(x)

a

0’ 2a X
paBHO
BAPUAHTBI OTBETOB: 1)0,5 2) 1 3) V2 4) 2.
3AJIAHUE 12
JuckpeTHas ciiyyaliHasi BEIMYMHA 3aJ]aHa 3aKOHOM paclpeiesIeHHs] BEPOATHOCTEMN
X 0 1 3
P 0,2 03 0,5
Torna e€ MmaTeMaTHYECKOE 0KUIAHNUE U TUCTIEPCUS PABHBI
| OtBeT |
3AJIAHHME 13
BepositHocTh mosiBiieHHsI cOObITHS 4 B 30 HE3aBUCHUMBIX HCIIBITAHUAX, MPOBOJUMBIX IO CXEME
bepuymnnu, pasua 0,6. Toraa nucnepcus yucia NOSBICHUN 3TOr0 COOBITHS paBHA
BAPUMAHTBI OTBETOB: 1) 0,24 2) 18 3)7.2 4)12.
3AJIAHUE 14
HenpepriBHast ciiydaiiHas BelWuMHA pacmpesesieHa paBHOMepHO Ha uHtepBaie (6, 10). Torma eé
MaTeMaTHYECKOE O’KUAAHUE M JUCTIEPCHsI COOTBETCTBEHHO PaBHBI
| OtBer | |
3AJIAHHUE 15
HenpepriBHast cnyuaiiHas BenuuuHa X TOAYMHEHA HOPMAIBHOMY 3aKOHY pacmpeieNieHus ¢
MareMaThIeckuM oxumanuem M (X) =a =20. BepositHoCTh €€ monananus B uHtepBan (20, 25)
paBHa 0,4. Torna BeposTHOCTH €€ nmonaganus B uarepsan (15, 20) paBHa
| OtBer | |
3AJIAHHE 16
CraTtucTudeckoe pacrpeieleHue BBIOOPKH UMEET BUJ]
x, 2 4 5 8

i

n, 2 5 7 6

7

Torz[a OTHOCHUTECJIbHAA 4aCTOTa BApUAHTBI X, =4 paBHa

| OtBer | |
3AJIAHHUE 17
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ITo BeIOOpKE 0OBeMa # =100 mOCTpoeHa TMCTOrpamMma 4acToT.

h
1

ON 9 O

4 8 12 16 X
Torpa 3HaueHne A paBHO:
| OtBer |
3AJIAHHUE 18
W3BeCTHO CTaTUCTUYECKOE pacIpe/ieNIeHHe BHIOOPKU
X, 6 7 10 12 13
n, 5 6 8 7 4
Torna e€ BeIOOpOYHas cpeHsst X, paBHA
| OtBer | |
3AJIAHHME 19
Jana BbiOOpka oObema  72. Eciom KaXIblii AJ€MEHT BBIOOPKH YMEHBIIUTh B TPU pasa, TO
BBIOOpOYHAS CPEAHSST X, :
BAPUAHTBI OTBETOB: 1) He usmeHurcs 2) ymeHbluTCs B 3 pasza
3) yBenuuntcs B 3 paza  4) yMeHbIIUTCS B 9 pas.

3AJAHME 20

Mona M ,u Menuana 772, BapHaIlMOHHOTO psiaa
X; 12 13 15 16 18 20
7, 4 9 18 14 11 5

PaBHBI
| OtBer |
3AJIAHHME 21
Bribopounast cpemHsis A TaHHOTO CTaTUCTUYECKOTO pacipeesieHus BEIOOPKH
x, 2 4 5 8 10
n, 4 7 14 8 7

paBua X, =6. Torzma Beibopounas gucnepcus 7, paBHa

BAPUAHTBI OTBETOB: 1)41 2)220 3) 1,025 4) 6,25.

3AJIAHUE 22

Haiitn poBepuTenbHBI HWHTEpBAT IS OIEHKA C HAACKHOCTBIO ) =0.95  Heu3BeCTHOTro
MaTeMaTHUYECKOTO OXKUJIaHUS HOPMAJIBHO pACHpEACICHHOTO TMpH3Haka X  TeHepalbHOU
COBOKYITHOCTH X, €CJIM M3BECTHBI 00beM BbIOOpPKH 77 =30, BpiOOpouHas cpemnss X, =2500,
CpelHee KBaJpaTHYECKOE OTKIOHCHHE TEHEpalIbHOW COBOKymHOCTH < =100,  KBaHTHIIB
HOPMAJIBHOTO pacnpeaeneHus  =2,58.
| OtBer |

OrneHka «OTJIIMYHO» BbICTaBIsETCS CTYAEHTY 3a 95 — 100% npaBUIBHBIX OTBETOB,
OLIEHKa «XOpOULIO» - 3a He MeHee 75% NpaBUIIbHBIX OTBETOB,;

OIICHKA «YJIOBJIETBOPUTEIHLHO - 32 HE MeHee 50-60% npaBUIIbHBIX OTBETOB;
OLIEHKA «HEYJIOBJIETBOPUTEIBHOY - 3a MeHee 50 % NpaBUIIbHBIX OTBETOB.

Kommuiekt Bonpocos (YO)
(n1s1 ouenkun komnerenuuii OIIK-6, OITK-7)
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DO N U W~

10.
11.
12.
13.
14.

15.
16.
17.

18.
19.
20.
21.
22.
23.
24.
25.

il

11.

12.
13.

JUHEHHAS U BEKTOPHAS AJITEBPA

Marpuiipl, TUIIBI MaTPHIL.
Onepanuu ¢ MaTpyilaMu, UX CBOMCTBA.
YMHOXEHUE TPSIMOYTOJIbHBIX MaTPHII.
Matpudanasi ¢popMa 3amucu CUCTEMbI TUHEHHBIX aNTreOpandecKux ypaBHEHH.
Onpenenureny U UX CBONCTBA.
[Tonsitue onpenenutens. MUHOPHI U anredpandeckue T0MOTHEHHS.
CucTeMbl TUHEWHBIX anTeOpandecKuX YpaBHEHHI, OCHOBHBIC MTOHSITHS M OTIPE/ICIICHUS.
[IpaBuino Kpamepa pernieHus cUCTEM JTUHEUHBIX YPaBHEHUIA.
OO0patHast MaTpHIa U €€ BEIYUCIICHHE. Y CIIOBHE CYIIECTBOBaHUS 00paTHOW MaTpPHIIbI.
Pemenue cucrteM TUHEHHBIX anreOpanvdecKuX YpaBHEHHM METOJIOM OOpaTHOW MaTPHIIHI.
Merop 'aycca peleHus CUCTEM JIMHENHBIX YPaBHEHUN.
Perienre mpon3BOJIBHBIX CUCTEM JIMHEMHBIX YpaBHEHU MeToA0M ["aycca.
Panr marpunsl. Teopema Kponekepa — Kanemnu.
OIHOPOAHBIE CHCTEMBI JIMHEHWHBIX ypaBHeHUU. Kpurepuil CyliecTBOBaHUS HETPUBHUAIBHBIX
peLIeHui.
[ToHsTHE BEeKTOpA U JIMHEHHBIE ONIEpalliy HaJl BEKTOPAMH, CBOMCTBA OINEpALIHil.
JluneiiHass KOMOMHAIIHSI BEKTOPOB.
JIuHeiliHasi HE3aBUCUMOCTh M JIMHEHAs 3aBUCUMOCTh N€OMETPUUYECKUX BEKTOpPOB. Kpurepmii
JIMHEWHOW 3aBUCUMOCTH.
[Tonsitue 6a3uca. KoopauHaate! BekTopa.
OproHopMupoBaHHbIi 0a3uc. PasnoxxeHne BekTopa 1o BeKTopaM 6asmuca.
YnopsnoueHHast TpOKa BEKTOPOB.
CkansipHoe, BEKTOPHOE M CMEIIaHHOE TPOU3BeIEHIE BEKTOPOB B OPTOHOPMUPOBAHHOM 0asuce.
VYcnoBust OpTOrOHaIBHOCTH, KOJJIMHEAPHOCTH U KOMIUIAHAPHOCTH BEKTOPOB.
JInnenHble IPOCTPAHCTBA.
Martpura nepexoaa ot 6a3uca kK 6a3ucy.
CoOcTBeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUEHUSI MATPHIIBI.

MATEMATHUYECKHA AHAJIA3

[TonsiTve MepeMEeHHOI BEIMYMHBI U 00JIACTH €€ H3MEHECHHSI.

noHsATHE HYHKIIMOHATBLHOW 3aBUCUMOCTH, Kiaccudukanus QyHKIUi.

OrnpezesieHne U TUIbI YUCIOBOM MOCIEA0BATEIbHOCTH.

IIpenen YUCIIOBOU IIOCJIEIOBATEILHOCTH. Apudmernueckne onepanuu HaJ
MOCJIEIOBATEILHOCTSIMHU.

VYcnoBusa CymecTBOBaHMS KOHEYHOIO TMpefesia YMCIOBOM IOCIIEeNOBATEIbHOCTH (TEOPEMBI
Komm n Beliepmtpacca).

BTopoii 3ameyaTenbHbIN Ipeae.

[Mpenen ¢ynkmuu. Omnpenenenus. ['eomerpudeckas WHTEpIpeTalus TMOHATHS Ipenena
¢dbynkmun. CBOMCTBA IPEIEIIOB.

Beckoneuno maineie, 6eCKOHEUHO OObIINE (DYHKIHH.

[TepBblii 3aMeUaTebHBIN PEaeiI.

. beckoHeuHo Mable BEIUYNHBI. DKBUBAJICHTHLIE OSCKOHEYHO MAaJIblE U UX HCIIOJIb30BaHUE npu

BBIUMCJICHUH TIpe/ieioB. Tabmuma S5KBUBaJICHTHBIX OECKOHEYHO MaJIbIX.

HenpepbiBHOCT  (pyHKIIMM B TOYKe U Ha mnpoMexyTke. OIHOCTOPOHHHE TpEAEIbl.
Knaccudukanus Touek paspsiBa rpaduka.

CoiicTBa (yHKIMH, HETIPEPHIBHBIX Ha OTpe3Ke (Teopembl Beitepirpacca, boibuano — Komm).
[TpousBoanas. ['eomerpudeckuii u GU3HMUECKUI CMBICT Ipor3BOAHOM. KacaTtenbHas u HopMmalib
K IUIOCKOM KPHUBOM.
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14.
15.

16.

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

23.
24.

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

Sk Wb =

S o e

O

DO N U W~

10

11.
12.

Tabnuia NpoU3BOAHBIX OCHOBHBIX AJIEMEHTAPHBIX (YHKIUH.

CBsi3p MEX1y CyIIECTBOBaHMEM IMPOU3BOAHON (DYHKIIHMU B TOUKE U HEMPEPHIBHOCTHIO (PYHKIIUU
B TOM 7K€ TOYKE.

[IpousBogHas cymMMBbl, MpOU3BEAEHHUs, uacTHoro. Ilpom3BoaHas clOXHOW U 0OpaTHOM
byHKUIUH.

[TpousBogHas mapaMeTpUyecKu 3aJaHHON (QYHKIUH.

[TpousBoHast PyHKIINH, 3a]JAHHOM HESBHO.

JuddepenurpoBanne cI0XKHON MOKa3aTeNbHON QYHKIIH.

Huddepenuupyemocts. Juddepenunan. ['eomerpuueckuii cMpica quddepeHimaa.
[TpousBoaHble U AU PepeHIInanbl BEICIIUX MOPAIKOB.

OcHoBHble TeopeMbl aupdepenumansHoro ucuuciaenus (teopema depma, teopema Pois,
teopema Jlarpamxka, Teopema Korm).

IIpaBuno Jlonurans.

Muorouwren Telnmopa u ero cBoictBa. ®opmyna Teimopa. OcTaTouHbll 4ieH (OPMYIIBI
Teiinopa B popme Jlarpanxka u Ileano.

AcuMnTOoThI rpaguka QyHKIIH.

OkcrpemyM. Heobxonnmoe ycioBre 3KkcTpemMyma.

JloctaTouHble yCIOBUS HKCTPEMYyMa.

JocTarounoe ycnoBue Bo3pacTanus (yObIBaHHs) GYHKINU.

Haubonbiiee u HauMeHblee 3HaueHus1 QYHKIUU Ha OTPE3Ke.

BrinykiocTh, BOTHYTOCTb, TOUKa neperuda. JfocratouHoe ycioBre BOTHYTOCTH (BBIITYKIIOCTH).
Heob6xomaumoe ycioBue Toukn neperuda. Jfocrarounoe ycimopue neperuoa.

OO1ast cxemMa MOCTPOCHHUS U MCCIIeJOBaHUS Tpaduka QyHKIHH.

OYHKIIMN HECKOJIBKUX IEPEMEHHbIX

OmnpeneneHne U reOMETPUUECKUN CMBICH (DYHKIIUHU IBYX MEPEMEHHBIX.

JIluauu ypoBHS (QYHKIUU JABYX MEPEMEHHBIX.

YacTtHble MPOU3BOHBIE (PYHKIIMH HECKOJIBKUX MEPEMEHHBIX, UX T€OMETPHUUECKUI CMBICIT
@OYHKIMH HECKOJIbKUX NEPEMEHHBIX, MOHITHE MOJIHOTO nuddepenuana.
JuddepennrpoBanue cI0KHbIX QYHKIMNA HECKOIBKUX EPEMEHHBIX.

[Tpon3BoHBIE BBICIINX MOPSAKOB (PYHKIIMK HECKOJIBKUX NMEepeMeHHbIX. CMenIaHHbIe
npoussoansie. Teopema IlIBapna.

[TponsBogHas GYHKIIMH HECKOJIBKUX MEPEMEHHBIX 110 HApPaBICHHUIO.

[Ipon3BoHas 110 HAIPABIICHUIO U TPAJUEHT CKAJISPHOIO MOJIS.

OKcTpeMyM (PYHKIIUH HECKOJIBKUX MEPEMEHHBIX.

Heo0xoauMoe u 10cTaTOYHOE YCIOBUS 3KCTpeMyMa (DYHKIIMU JBYX IEPEMEHHBIX.

NHTEI'PAJIBHOE UCYUCJIEHHUE

[TepBo0Opa3Has, HeonpeaeneHHbINM HHTerpall. Tabaua OCHOBHBIX HHTETPATIOB.

3aMeHa NepeMEHHON U HHTETPUPOBAHMUE IO YACTSM B HEONIPEACICHHOM MHTETpaJle.
WNHTerpupoBaHue ¢ MOMOIIBIO MMOABEICHUS 01 3HaK nuddepeHmmana.

HNHTerpupoBaHre parmoHAIBHBIX IPOOCH.

HaTerpupoBanue 1o 4acTsM U 3aME€Ha IEPEMEHHON B ONPEICIICHHOM UHTErpajie.
WNHTerpupoBaHre TPUTOHOMETPUUECKUX (PYHKITUNA, OCHOBHBIC TPUEMBI.

WHTerpupoBanne uppaoHaIbHbIX (YHKITHA.

YHuBepcanbHas TPUTOHOMETPHUYECKasl OICTAaHOBKA.

OmnpeneneHHblil HHTErpai u ero cBoiicTBa. @opmyna HetoroHa — JlelOHuIA.

[IpunoxxeHus onpeneneHHOTo HHTErpajia K PEIIeHUI0 TEOMETPUIECKUX U (PU3UIECKUX 3a71ad.
Brerurcienue miomaaei ¢ TOMOIIbIO ONMPEAEIEHHOIO UHTErPaJIa.

Brruucnenue mionaam v JUIMHBI KPUBOM, 3aTaHHON YpaBHEHUSIMHU B ITapaMeTPUIECKOM opme.
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13. Beruncnenue mioniaiv KpUBOJIMHENHOTO CEKTOPA B MOJISIPHBIX KOOPAMHATAX.

14. Beruncnenve IUiomaneid B NPSIMOYTOJIBHBIX M IOJSPHBIX KOOPAMHATAX C IOMOIIBIO OIpe-
JIEJICHHOTO UHTETpaJIa.

15. Beruncienue JUIMHBI IyTH ¢ TOMOIIBIO OMPEICICHHOTO UHTErpaa.

16. Beruncnenue JUIMHBI TyTH KPUBOM, 3aJaHHON NTapaMEeTPUUECKH.

17. Beruucnenne o0bemMa Tejia BpaleHus ¢ TOMOIIBIO OMPEETICHHOT0 HHTETpaIa.

18. Beruncnenue mioniaiy NOBEPXHOCTH Tea BpAILEHUSI.

19. HecoOGcTBeHHBIE MHTETPAJIBI MIEPBOTO U BTOPOTro TUMA. [IOHATHS CXOAMMOCTH M pacXOAUMOCTH
HECOOCTBEHHOT'O MHTETpaa.

20. HecoOGcTBeHHBIE UHTETPAJIBI OT Pa3phIBHBIX (PYHKIINH.

Kparnble uHTEerpabl,
JIBOMHO MHTETpaJI, OIIPEAEICHUE U CBONCTBA.
IIpaBuna BeIYKCIEHNS TBOWHOTO MHTErpaa.
3. HexkoTtopsble mpuioxeHus ABOWHOTO HHTErpana (K BBIYMCICHHUIO TUIOIaael, 00beMOB,
CTaTUYECKNX MOMEHTOB, MOMEHTOB HHEPLMH, KOOPJANHAT LIEHTPA TSHKECTH.
4. TpoiiHOW MHTErpall, ONPEJCICHUE U CBOMCTBA.

N —

PSIJIBI

1. YwucrioBbie MOMOKUTENbHBIE PsAbl. [loHATHE CyMMBI O€CKOHEYHOTO psana. Cxoasmuecs u
pacXosLIUecs PSAAbL.

Heo6xoauMblil mpu3HaK CXOAUMOCTH, TEOPEMBI CPAaBHEHUSI.

[Mpusznaku Janambepa u Komm, HHTErpanbHbIN MPU3HAK.

3HaKoIMepeMeHHbIE PsIJIbl, A0COTIOTHAS U YCIOBHASL CXOAUMOCTb.

Teopema JleiiOHuUIa 0 CXOJUMOCTH 3HAKOUEPEYIOIUXCS PSIOB.

DyHKIIMOHATBHBIE PSABI, pABHOMEPHAs CXOAUMOCTb, NpU3HaAK Beliepiirpacca.
CreneHHbIe psibl, TeOpeMa AOels, HTepBal U PaJAUyC CXOJAUMOCTH CTEIIEHHOTO psija.
Psin Tetinopa. YcnoBus pa3noxuMocTd GyHKIHUA B psan Teinopa.

Paznoxxenue B psin Teitnopa HEKOTOPBIX QYHKIHH (TaOTUIHBIE PA3II0KECHNUS).

O [Tpumenenue psaa Teinopa Kk TpUOIMKEHHBIM BBIUYHACICHUSM.

SYRNA MR WS

OBBIKHOBEHHBIE TUOP®EPEHIINAJIbHBIE YPABHEHUSA

1. OcHOBHBIE TOHSTUS TEOPHH OOBIKHOBEHHBIX AH(D(EPEeHIHUAIBHBIX  ypPaBHEHHH MEpBOTO
HOPSIZIKA: OTpeJieNieHue OOBIKHOBEHHOTrO au(pdepeHInansHoro ypaBHEHUs, (OpPMBI 3arucH
OOBIKHOBEHHOTO JU(QPEPEHIINATBLHOTO YPaBHEHUS! IEPBOrO MHOPSIKA, IMOHATHS OOLIEro M
YaCTHOTO PELICHUH, OOIIEero ¥ YaCTHOTO HHTErPaJIOB.

2. TlocranoBka 3amaun Komm s auddepeHnnansHoro ypaBHeHUS IEPBOTO MOPSIIKA.

3. Teopema cymiecTBOBaHUS W €IUHCTBEHHOCTH pELICHUs A TU(PQPepeHIINaTbHOTO YPaBHEHHUS
HIEpPBOTO MOPSAKA.

4. T'eomeTpuueckuil CMbICT OOIIEro MHTErpasa OOBIKHOBEHHOIO JI.y. IEPBOr0 HOPSIKA.

5. uddepenuuanbiple ypaBHEHUS MEPBOrO MOPSAIKA C PA3ACICHHBIMU U Pa3JeIOIIUMUCS
MepEMEHHBIMHU.
6. Jluneiitnobie nuddepeHnnaIbHble YpaBHEHHsS MEPBOro MOPSAKA. MeTton BapHaluu

IIPOU3BOJIBHOU ITOCTOSTHHOM.

7. HuddepenuuanpHble ypaBHEeHUS n-ro nopsaaka. OCHOBHbIC MOHATHA: (OPMBI 3alMCH, TOHATHS
OOLIEro ¥ YaCTHOTO PELIEHUI.

8. IlocranoBka 3amaun Komm u kpaeBod 3amauu A OOBIKHOBEHHOTO UG (epeHIHaIbHOIo
YpaBHEHHUS n-TO MOPAIKA.
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9. MWurerpupoBanue muddepeHInaTbHbIX ypaBHEHUH 7-TO TOPSAIKAa METOJIOM TOHIKEHUS
MOpsAKA.

10. Jluneitnple omHOpoAHbIE MudGdepeHInaIbHble YpaBHeHHsT n-ro mopsaka. OOmume cBOHCTBa
pELICHUI: MOHATUS JUHEWHO 3aBUCHMBIX W JIMHEWHO HE3aBUCHUMBIX PEUICHUN, ONMPEACTUTENS
Bponckoro, nonstre GpyHaaMEeHTATHbHONW CUCTEMBI PEIICHHIA,

11. Teopema o0 cCTpyKkType OOIIEro pemeHusi OOBIKHOBEHHOTO JIMHEHHOTO OJHOPOJHOTO
mudhepeHIIMaTbHOTO YPaBHEHUS 1-TO TOPSIIKA.

12. Jluneitaple omHOpOIHBIE IU(PEpeHINATbHBIE yYpaBHEHHUS #-TO TOpPSAJKA C TMOCTOSHHBIMU
KodpduimeHTaMu.  XapaKTepUCTHUECKOE YpaBHEHHE, €ro CBs3b ¢ JuddepeHnnaIbHbIM
YpPaBHEHUEM.

13. Buja 9acTHBIX pelIeHU JHMHEWHOTO OJHOPOAHOTrO nuddepeHInaTbHOTO ypaBHEHUS 71 - TO
nmopsiika C  TMOCTOSHHBIMH KO3 (UIIMEHTaMH B  3aBUCUMOCTH OT BHJAa KOpHEH
XapaKTEPUCTUYECKOTO YPABHEHHS.

14. Jluneitaple HEOMHOPOHBIE Au(depeHIInaIbHbIC YpaBHEHUA. TeopeMa O CTPYKType OOIIero
peleHus.

15. Pemienne NHMHEHHBIX HEOJHOPOAHBIX JU(B(epeHIMATBHBIX  YpPaBHEHMH C TMOCTOSHHBIMHU
koddurmenTamu. MeTo moadoopa 4aCTHOTO PelIeHHs s TIPaBhIX YyacTel BUa

f(x) =P (x)e", [f(x)=M cosfx+Nsinfx,

S (x) =P(x)e™ cos fx + O(x)e™ sin fx.
16. Pemienue NMHEHHBIX HEOAHOPOAHBIX AU(QepeHInanbHbIX ypaBHEHUNH METOAOM BapUalllH
IIPOU3BOJIBHBIX IOCTOSIHHBIX.
17. IlocTaHOBKa U pelIeHUe 3a/1a4i Ha COOCTBEHHbIE 3HAYCHUSI.
18. Cucrembl auddepeHunanbHblx — ypaBHeHUW. [loHste HOpmanbHON cuctemsl. [loHsTus
o0Iiero ¥ 4acTtHoro pemieHuil cuctembl. Teopema o mnpuBeneHuu auddepeHnnanibHOro
YPaBHEHUS 1-T0 MOPSAJIKA K HOPMaJIbHOM cucTeMe. MeTol UCKITFOUEHNsI HEU3BECTHBIX.

TEOPUS BEPOSITHOCTEM

Buns! ciyuaitHbIX COOBITHIA.

Knaccuueckoe ¥ craTHCTUYECKOE  ONpEAENiCHUS  BEPOSITHOCTH  MOSIBICHUS  COOBITHS.

OcHoBHBIE (HOPMYITBI KOMOMHATOPUKHY.

3. TlpuHUUO CTAaTUCTUYECKOW YCTOWYMBOCTH  OTHOCHUTEIBHBIX 4acTOT. CBs3b U paziauuue
MEXy KIACCUYECKUM U CTaTUCTUUECKUM OIPEEICHUSIMH BEPOSTHOCTH.

4. Teomerpuueckoe omnpeeneHe BepoITHOCTH. 3anayda broddona.

5. Anrebpa coObiTuil. IloHATHS CyMMBI W TPOU3BEACHUS COOBITHH, UX  IeoMeTpudecKas
uHTepnperanus. OCHOBHbIE 3aKOHBI aNTreOpbl COOBITHIA.

6. Teopema ClI0’KeHUsI BEpOSATHOCTEH JIsl HECOBMECTHBIX COOBITHH. CleICTBUS U3 Hee.

7. Teopema cioxeHHsI BEpOSITHOCTEH /1711 COBMECTHBIX COOBITHH.

8. Teopema yMHOXXEHHUSI BEpPOSTHOCTEH IJIsl 3aBUCHMBIX M HE3aBHCUMBIX  coObITHH. [loHATHE
YCJIIOBHOW BEPOSTHOCTH.

9. Teopema 0 BepOSATHOCTH IMOSIBIIEHUS XOTsI ObI OZJHOTO COOBITHSI.

10. ®opmyna MOJIHOW BEPOSITHOCTH.

11. ®opmyna bepnyim.

12. JlokasnbHas 1 MHTETpanbHas TeopeMsl Jlamnaca.

13. Onpenenenne W TUNBI CIy4alHbIX BelaWuuH. [loHATHME 3akoHa pacnpeneneHus CiydaiHOU
BeNIMYUHBL. Psn pacnipenenenns.

14. UnTerpanbHas GyHKIMS pacnpeaeneHus BeposiTHocTell. OnpeseneHue, BEpOITHOCTHBINA CMBICT
Y CBOMCTBA.
[InotHOCTH BeposiTHOCTEN. OmnpeneneHne, BEPOSTHOCTHBI CMBICT U CBOMCTBA.

15.CBs3p MexJy HMHTErpaibHOW (QyHKIUEH pacmpeleneHnds BEpOSITHOCTEM M IJIOTHOCTBHIO

BEPOSITHOCTEH.

N —
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16. Onpenenenne, BEPOATHOCTHBIM CMBICI M CBOMCTBA MAaTEMATUYECKOTO  OXKUAAHMUSA U
JTUCKPETHBIX U HEMPEPBIBHBIX CIyYaHbIX BEINYHH.

17. Onpenenenune, BEpOSATHOCTHBIA CMBICI M CBOWCTBA AUCIIEPCHUH.

18. bBuHOMHUANIBHBIN 3aKOH pacIpeICIICHUSI.

19.Cpennee wu HaUBEPOSTHEHIIee YHCIAa TMOSBICHUN COOBITUA TMpU  OMHOMHUATHHOM
pacnpeeNneHuN.

20. 3akoH pacnpenenenus [lyaccona.

21. PaBHOMEpHBIN 3aKOH pacIpeaesIeHNus BEPOATHOCTEN.

22. moKa3aTeNbHbIN 3aKOH pacIpeesICeHNs] BEPOSITHOCTE.

23. HopmasibHBIN 3aKOH pacHpesesieHnus BEpOsTHOCTEN. BeposATHOCTh momanaHus HOPMAaJIBHO
pacIpeieseHHON CIly4YailHOM BEJIMYMHBI HA TPOU3BOJIBHBIN KOHEYHBIM HHTEPBAIL.

24. BeposATHOCTh TOMAJaHUsI HOPMAJIbHO PACIpPENEICHHON CIIy4yallHOM BEJIMYMHBI Ha HWHTEpBA,
CUMMETPUYHBIN OTHOCUTEIBHO cpeiHero 3HaueHus. [IpaBuio tpex curMm. Teopema JIsmyHoBa.

25. IIpenenbHble TEOPEMBI TEOPUH BEPOSTHOCTEM.

MATEMATHUYECKASA CTATUCTUKA

p—

[IpenmMeT 1 OCHOBHBIE 33J]aUl MATEMAaTUYECKOM CTaTUCTHKHU.

[Tonsartue o BeIOOpoYHOM MeTojie. ['eHepanbHast U BEIOOPOYHAst COBOKYITHOCTH.
OcHOBHbIE TOHATHUA MAaTeMaTHYECKOW  CTAaTUCTUKH  (BapuUAlMOHHBIN  ps], 4YacToTa,
OTHOCHUTEIIbHAs YaCTOTa, CTATUCTUYECKOE pacipesiesieHre BEIOOPKN).

4. Dwmnupuueckas QyHKIMS pacrpezesieHus: BBIOOPKH U ee CBOMCTBA.

5. Tloaurox 4acTOT ¥ MOJIUTOH OTHOCUTENBHBIX YacTOT.

6. I'mcrorpamMma 4acTOT M OTHOCUTENIBHBIX YACTOT.

7. ToueuHble OLIEHKU MapaMeTpoOB pachpeseneHus. TpeOoBaHHs K OI[EHKAM.

8

9.

1

bl

Bri6opounast cpeansisi. CBOMCTBO YCTOMUMBOCTH BBIOOPOUHBIX CPETHUX.
Br16opouHnas 1 ucnpaBieHHas AUCHIEPCUH.
0. aTepBasibHBIE OLICHKHU. J{OBEpUTENBHBIM MHTEPBANI U JOBEPUTEIbHAsA BEpOATHOCTh. [loHsATHE

TOYHOCTH OLICHKH.

11.IlocTpoeHne NOBEPUTEIBHOIO MHTEpBAJa JJI OLEHKH NeHEpPalIbHOW CpeJHEH IPU H3BECTHOM
CpeIHEM KBaJPATUYECKOM OTKJIOHEHUHU.

12.TlocTpoeHne JOBEPUTENBHOTO MWHTEpBala I OLEHKH T€HEPATIbHOM CpeJHEed IIpu He-
U3BECTHOM CpEJHEM KBajpaTHueckoM OTkJIoHeHuH. Ciyuail masnoil BeIOopku. Pacnipenenenue
CTrIO/IEHTA.

13. YopormieHHbsle METOJbl pacueTa CTAaTUCTUYECKHX XapaKTEPUCTHK BBIOOPKU. Y CIIOBHBIE
BapHaHThl. MeTO1 MPOU3BEICHHIA.

14. Kputepuu cornacusi. Y poBeHb 3HaUUMOCTH.

15. Kpurepuit x° Iupcona.

16. KoppensunoHnHas 1 perpeccCuoHHas 3aBUCHUMOCTH.

17. YpaBHeHUe BHIOOPOUYHOM pPErpeccuu.

18. BriOopouHblil K03 (PULIHEHT perpeccuu.

19. Be160pouHbIif KO3QPULIHUEHT KOPPEILUY.

20. CBsi3p MKy BBIOOPOUYHBIMU KO3 (DULIMEHTAMH PErPECCUN KOPPEISLIUU.

KoMiuiekT 3agaHuii 11 BbINOJTHEHHU S
pacueTHo-rpapuyeckux pador (PI'P)

(ns1s1 ouenkn komnereHuuu OITK-6)
10 AUCLIUIIIINHE Maremartnka
(HaMMEHOBAHHE JIMCLUTLIHHE)
Auredpa
PI'P Ne 1, yactnb 1
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-1 1 O 2 0 2
3ananune Nel. Jlanst matpuet 4 = 1 3 2 | y B=0 -3 3
4 0 -3 1 1 -1

BoInonHuTh neicteus: A + 8B .
3ananne Ne2. [Ipoo/KUTh TAaHHOE MaTPUYHOE PABEHCTBO (24 +3B)° - 44° - 6 4B =...
U MIPOBEPUTH €ro JUIst MaTpull 4 1 B 13 IepBOro  3aJaHus.

3aznanue Ne3. BeluucCiINUTh ONpEAETUTENb ABYMsI CIIOCO0aMU: Pa3iIoKEHUEM T10 IIEPBOM CTPOKE U
Pa3IoXKEHUEM 10 TIEPBOMY CTOJIOLLY.

1 0 -1 2
o 2 1 -1
1 1 -1 1
1 1 -2 1
3aganue Ne4. Jlns maHHOW MaTpHUIBl HAWTH 00paTHYIO MaTpuily. Caenatb IpOBEpKY.
1 0 2
1 1 0
-1 2 3
3aganue NeS. Pemuth matpuunoe ypaBHenue AXB =C (waiitu X). Caenats NpoBepKy.
-1 2] 3 4] 0 4]
= ;. B= ; C= .
2 1 2 3 -9 3
3ananue Ne6. Haiitu panr MaTpuisl.
1 -1 2 3 7
0 5 4 3 1
2 3 8 9 15
3 -8 2 6 20

PI'P Ne 1, yacth 2
3aganue Nel. Pemuth cuctemy metooM Kpamepa. Cnenatb npoBepky.

X +4x, - x; =-2

2x,+2x, +3x, =7

3x, +6x, - 2x; =1
3ananue No2. Pemuth cucremy u3 Nel meTo oM 00paTHON MaTpHUIIBL.
3aganue Ne3. Pemnts cucreMy u3 Nel meronom ["aycca.

3amanne No4. PemnTh HEOTHOPOIHYIO cucTeMy MeTosioM ['aycca. Halitu oOiee pemenue u
YaCTHOE pelICHHE.

X, +x, +2x, +3x, =5
3x, +2x, - 4x; - 2x, =1
Sx, +4x, + 4x, =11
3amanue NoS. Pemuth 0THOPOHYIO cUcTeMy MeTosioM [ 'aycca. Halitu obmiee pemenue u @CP.
2x, +6x, - 9x, - 9x, =0
4x, - 5x; +x, =0
3x, +3x,- Tx;- 4x, =0
X, - 3x, +2x; +5x, =0
PI'P Nel, uacthb 3
3amanue Nel. TTokasaTh, 4TO BEKTOPLI 777, /1. P 0Opa3yrOT 0a3KC B IPOCTPAHCTBE U PA3IIOKHUTh
BEKTOp @ 10 3ToMy Gazmcy: 7 =(1.- 1,2), 7 =(2,0,3), p =(-2,- L), a =(5,- 4,13).

Bamanne Ne2. JlaHbl BeKTOpPBI 777 ¥ 72 . BBISACHUTH — KOJUTMHEAPHBI JIH BEKTOPBI (. U b .
1 =(28,- 8,8), 77 =(-21,6,- 6), a =2m +mn, b =2n - m.
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Bananue No3. Haiitu | @ |, ecin || =6+/2, || =2, (m, ) =135 , @ =67 - m.
3aganue Ned4. Jlan A ABC Haiitn < B ecrn A (13- 1:2), B(3:3:2), C(7:1:2).
3aganue NeS5. Tlpu kakux 'x' BEKTOpbl @ W A TEPHCHAUKYISPHBI?
a =(x;1;-4),b =(x-3:12; x).
3ananye No6. Haiftn momaas napajienorpaMma, IOCTPOCHHOTO Ha BEKTOpax & u b .

a =2m - Sn,b =m +n,

| =12,

7| =3, (m, m) :%.

3amanne No7. Haittu muiomans tpeyronsauka ABC, ecnmu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).
3ananue Ne8. JlaHblI BEKTOpbl &@. & . € . BBIACHUTD — KOMIUTAHAPHBI JIH BEKTOPHI. Eciin BEKTOPBI He
KOMILUTAHAPHBI, TO HATH 00BhEM MapauIe/ienuIea, IOCTPOCHHOTO Ha BEKTOpax @. 5. ¢ u
OIpEeNIeNIUTh — KaKyl0 TPOWKY OHU 00pa3yroT.

a(l:-1:5),b6(2:4:- 2),c(3;0:1),

I'eomerpus

PI'P Ne 1, vacrth 4
3ananue Nel. Tlpsmas /. mpoxoauT uepes Touky 4 mapamienbHo BekTopy ¢ . [lpsamas Z-
MPOXOJUT Yepe3 TOUKy /5 TMepHneHIuKyIApHO BEeKTOpy 72 . HaliTu Touky nepecedeHus npsMbIX U
yroi Mmexay Hamu, ecmi - 4 (3:5), g (1:3), B(0:5), 7 (- 3:4).
Baganve No2. Jlana mpsimas £, . Ilpsmas /> npoxomut uepes Touku 4 u B . Halitu
paccTosHKE OT TOYKH Tepecedenus npameix £, u /- 1o npsmoit /5 .

x=-8¢-3 A(4:0),B(7:3), [,:9x-12y+2 =0.

h { v =3t +4,
3amanne Ne3. Haiitu paccrosiuue ot Toukn M, 10 wiockocT X , IPOXOSIIEH Yepes TOUKY
A nepnenaukyispHo Bektopy 72, ecimu M, (0;1;7), A2;-1;4), n(6;22;-3).

3aanne Ned4. Haiiti yros Mexy INIOCKOCTBIO (X M TUIOCKOCTBIO /7, MPOXOSIIEH Yepe3 TOUKH
A. By C ecmn ¢x:5x+y+4z- 28 =0, A(5;2:5),B8(3:7;0).C(-4;- 3;- 1).
3aganue NoS. 3amucaTth KAHOHWYECKHE YpAaBHEHHS MPSIMOM, 3aJaHHOM OOLIMMHU ypaBHEHUSIMHU.

[+ 2a - 9= - 10 =0:
| 3w + v 4+ Nz - 2a =0

3ananue Ne6. Haiitu Touky nepeceueHust npssMoi / U IIIOCKOCTH (X U yroji MEXIY HUMHU.
+2 -1
X = =2 ; aix+2y-3z-12=0.
3 4 -2

3ananue Ne7. Tlpsmas Z, npoxomut uepes Touku A u B. Ilpsamas /- nNpoxXoauT uepes TOUKY

M nepneHAMKyISpHO MIocKocTH ¢ . Haiitn yron mexay npsambiMi £, u /> 1 BBISCHUTB —
JIeXKaT JIM OHU B OJTHOM TIJIOCKOCTU WJIM CKPEITUBAOTCA.
A(9:- 3:1), B(4;4;- 5), M (- 1;11;- 11), co:2x+3y-z-1=0.
HNHuTterpajst

HeonpenesneHHblii HHTErpaJ
Hajitu nHTErpaibl.

tgx +3 in2x dx Sx+1 cos(2- 5\/;)
1. fV— 2. dx 3. [—— 4 [———dx 5. (= """ . 6. [(1- 3x)cosSxdx
cos? x dx Jiossx * 2x+/Inx f\/xz +2x+7 .[ 2\/; dx J(

7 e s foessac o [inlxed)dr q0 o,

2x

11. J(2— x)ln%/;dx

12. j(x2+3x- 1)35"'dx 13. szinzgdx 14. J(8x- 3)cos£dx 15. ﬂ\ﬁ Sx)sinxdx
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ctg2x + X (sinx +cos x) o’ - x' - 4x’ +13x
16. (x-1)7In*(x-Dax 17. [LEEXTY 0 13, Jg— X 19. dx
J( ja 1+4x% (cosx- sinx)’ b x(x-1D(x-2)
@2x - 63" +7x- 4 e X0 +2xT +2x+1 » s L
—dx 91 dx 927 [sin*2xcos’ 2xdx 23, [sin” xcos® 3xd
20. J (1) (x-2) 21 J(x2+l)(x2+x+2) 22 f X 23 f X xdx
¢ dx

24. | dx g5 f—E
(4= )3 " dYx+a-s

OmnpenesieHHbI HHTETPaJI
1. Haiiti mnomaas GUrypsl, orpaHU4eHHOM rpagukamMu GyHKITHIA.
2. Haiitu ruomanpb GUrypbl, OrpaHUYeHHON JIMHUSMHE, 3aJAHHBIMHA YPAaBHEHUSMH B TIOJISIPHBIX
KOOpAMHATAX.
3. Haiitu o0bem Tena, 00pa3oBaHHOTO BpamieHneM Guryp. /s HeueTHbIX BapHaHTOB —
OTHOCHUTENBHO ocH 0X, ISl YETHBIX BAPUAHTOB — OTHOCUTEIBHO ocH Oy .
4. BBIYMCIUTD AJIMHBI IyT KPUBBIX:
a) 3aJJaHHBIX YPaBHEHUSAMH B NIPSIMOYTOJILHOM CUCTEME KOOPANHAT;
0) 3aJaHHBIX YPAaBHEHUSMHU B MOJIAPHBIX KOOPAMHATAX — JJIsl YETHBIX BApUAHTOB,
YPaBHEHHUSMU B MTapaMeTpUuecKoi (popme — JUIsl HeUETHBIX BApUAHTOB.
5. BBIUMCIUTH TUIOMIAH TOBEPXHOCTH, 00pa30BaHHOM MPH BpaleHHH BOKPYT ocu 0X KpHBOH.
6. BpIuMcauTh HeCOOCTBEHHBIE UHTErPANIbl UM YCTAHOBUTH UX PACXOAMMOCTb.
7. Pemmth 3aaqy ¢ GQU3MYECKUM COJIEPIKAHUEM.
YcnoBus 3ama4

1) y=x/2, y=1/1+x%) 2) r =sin’g 3) x7 =2y, » =[y
4a) vy =e", 0 =<x <In5 46) » =3(l-sing) -7/2=@p=-7/6
) dx 1
=1/x, 3<x<4 J = xIn? xdx
5) ) w10

OO6bIKHOBeHHbIE TH(depeHInaIbHbIE YPABHEHHUS
PeluTs ypaBHEHMS:
1. ( +cosx)4fsin y + 1 dx =cos ydy /(1 + cosx),
2. (x* +xy)dy - (2xy + y*)dx =0,
3. (¢’ +D)dx+(siny +xe’)dy =0,
4. Pemmts 3amauy Komm:  xy'- y =-Inx  »(2) =1,
5. Pemmnth ypaBHenne V- (cigx)y” =citgx.
Pemnte ypaBHeHus:
6. v ' +4y =2x7,
7. v - 4y =’ +cos2x- sinx,

X

” ’ e
8.y 2)/ +y m .
9. Pemuth KpaeBylo 3agady: v - 63 +5y =’ (x +1), 1(0) =1,
(1) =1,
10. Haiitu coGcTBeHHBIE 3HaYeHust A U cOOCTBEHHBIE QYHKIUH Y
samaun: v +124°+404y =0, »(0) =0, y() =0,
11. Peumts ypaBuenne »~ +xy +2y =x".

T = - 22 - x7

12. Pemwuts cucteMy ypaBHEHUN {:: — A

-+ 3.

Teopus BeposTHOCTEH
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VY cOopumka umerorcss 10 neraneld, majio OTIMYAIOUIMXCA MO BHeUIHeMy Bupay. M3 Hux 6

JieTasiel epBoro copra, a 4 — Broporo. KakoBa BEpOSTHOCTb TOTO, UTO CPEIU B3STHIX HayAady

5 nmeraineit 3 okaxXyTcsl mepBoro copra’?

2. B ypHe 7 4epHBIX IIapoB U 5 KENTHIX I1apoB. HallTh BEpOSTHOCTH TOTO, YTO CPEIU HayJady
M3BJICYCHHBIX 4-X IIapOB OKaXkeTcs 0oiiee 2-X JKEThIX.

3. BeposTHOCTh OTKa3a KaXJO0T0 M3 HE3aBUCHMO PA0OOTAIOMIMX AJIEMEHTOB AJIEKTPHUECKON TN

paBHa > =0,05. Haiiti BeposiTHOCTH 6€30TKa3HON pabOTHI IIEKTPHUECKOM IIETIH.

e
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4. Ha nmByx craHkax oOpaOaThIBAOTCS OMHOTHUIIHBIC [eTald. BepOSTHOCTh M3rOTOBICHHUS CTAaHAAPTHOM
JleTanu AJis nepBoro cranka pasHa 0,96, a qiis Broporo cranka - 0,92. Jleranu CKJIagbpIBatOTCsl B OJTHOM
MecTe, IMPUYEM MEpBbI CTAHOK M3roTaBiuMBaeT B 1,5 pa3za MeHblue Aetaned, yem BTopoi. Haiitu
BEPOSTHOCTB TOTO, UTO B3sTasl HAyAauy JIeTalb OKaKETCS HECTaHIapTHOM.

5. BeposaTHOCTB TOTO, 4TO Hayaauyy B3sATas AETajb U3 MAPTUH CTaHIapTHA, paBHa 0,92. HaliTh BeposTHOCTH
TOTO, YTO CPEAU B3ATHIX HayAady ILECTU AeTajed He MEHee ABYX OKaXKyTCsl HECTaHAAPTHBIMHU.

6. BepositHOCTh 0e30TKa3HO# paboThl Kaxaoro m3 700 He3aBHCHMO pPaOOTAIONIMX AJIEMEHTOB
HEKOTOporo ycrpoiictBa paBHa 0,85. Hailtu BeposSTHOCTh TOTO, UTO BBIUAYT U3 cTpos oT 80 10
120 aniemenTtoB; poBHO 100 37€MEHTOB.

7. YcTpOHCTBO COCTOMT ©3 4-X DJJIEMEHTOB, paboTarolMX HEe3aBUCUMO JApyr OT JApyra.
BeposiTHOCTh Hafe)KHOU PabOThI KaXkA0T0 dJIEMEHTa B OAHOM uctbiTanuu paBHa 0,9. CocTaBUTH
3aKOH PACHpPENEIICHUS TUCKPETHOM CIIyYaHOW BEJIMYMHBI X - YMCJIa OTKA3aBIIUX 3JIEMEHTOB B
OZHOM OTIBITE.

8. HeszaBucumble cnydaiiHble BeTUYUHBI X U Y 3a/1aHbl psiIaMH paclipeiesIeHUs.

-2 1,5 2 3 -1,5 0 2
X Y

0,1 0,3 | 0,2 0,3 0,2
P P

Haiitu cpeqHee KBapaTHUECKOE OTKIIOHCHUE BEIMUUHBL Z =2 X * - 3Y .

9. VYCcTpoHCTBO COCTOUT M3 4-X HE3aBUCUMO Pa0OTAIOIINX OJHOTHUITHBIX AJIEMEHTOB. BeposTHOCTH
HaJIe)KHOI paboThl Kaxkoro snemMenTa pasHa 0,995. HaiiTi BeposSTHOCTB TOTO, 4TO paboTaroT
HE MEHEE TPEX AJIEMEHTOB.

10. Cnnyqaiinasg BenuurHa X 3a/aHa IUIOTHOCTBIO BEPOSITHOCTEN:

g e —
B A ey ] s B == e — A
o R e = L

Haiitn kosddunmenT « d «, uHTErpalibHyl0 (GYHKIMIO pachpeneIeHus
F(x), M(X), D(X) n BepositHOCTb nonaianust X B untepnai (0,2; 0,8).

11. Ha cranke m3roraBnuBaetcs aetaib. Ee mimuHa X - ciydaiiHas BeIMYMHA, paclipeliesieHHasl 1Mo
HOpMaJIbHOMY 3aKoHy ¢ mapamerpamu: d =20 cM, O =1,1 cm. Haiitu BeposSITHOCTb TOTrO, YTO
JUIMHA AeTally 3akitoueHa mexay 19 cm u 21,1 cm. Kakoe oTknoHeHue AiuHbI AeTtanud ot d
MOXKHO TapaHTupoBaTh ¢ BeposTHOCTRIO 0,9; 0,997 B xakux mpenenax OyayT Jexarb
NpPaKTUYECKU BCE pa3Mepsl aeTajneit ?

MaremaTHueckasi CTATHCTHKA

Jlist kasxoro BapuaHTa TpedyeTcs:
1. TlpencraBuTh ONBITHBIE NAaHHBIE B CTPYNIHUPOBAHHOM BHIE, pa3OUB HAa k PaBHOOTCTOSIIMX
YaCTUYHBIX UHTCPBAJIOB.
2. Haiitu sMniupudeckyto (pyHKITHIO pactipeneseHus: U MOCTPOUTh ee Tpaduk.
3. HOCTpOI/ITB MMOJIMT'OH U TUCTOrpaMMy OTHOCUTCIIbHBIX YaCTOT.
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4. BBIYMCIUTD METOJOM IPOU3BEICHUN YMCIOBBIE XapaKTEPUCTHKH BBIOOPKH: BBIOOPOUHYIO
CPEIIHIOI0, BBIOOPOYHYI0 U  HCIPABJICHHYIO JUCTIepCHUH, BBIOOPOYHOE cpenHee
KBaJ[PaTHUECKOE OTKIIOHEHUE, KOA(PPHUIIMEHTH aCHMMETPUH U JKCIIecca.

5. HaliTu TOYeyHBIE OLIEHKM MapaMeTpOB HOPMAJIBHOIO 3aKOHA PACHPENECICHUS U IUIOTHOCTh
BEpOsITHOCTEH f{x).

6. IlpoBeputh, corynacyercs JM NpUHUMaemas THIOTe3a O HOPMaJbHOM paclpeaeeHUun
TeHEepPaJIbHOH  COBOKYITHOCTH C OMIMPHUYECKUM paclpeiesieHHeM BBIOOPKH, HCHOJb3Ys
kputepuu [Tupcona u Konmoroposa (rpu yposasix 3naunmoctu 0,05; 0,01).

7. Haiitm uHTEpBalbHBIE OLIEHKM NAapaMETPOB HOPMAIBHOIO 3aKOHA PACHpPEICIICHUs, NMPHUHSAB
JIOBEPHUTENIbHYIO BeposiTHOCTE & = 0,95 1 0,99.

3amanue
Pe3ynbTathl peructpaiuu cpeiHel SKCIUTyaTallMOHHOM CKOpPOCTH JABM)KEHUS aBTOOYCOB Ha
MEXyTOPOAHBIX MAPUIPYTAaX NPEACTABIECHBI B BU/I€ BAPHALIMOHHOTO psaza B Tabiule

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 42,3 43,9 50,2,
29,7 32,3 34,0 35,3 37,6 38,6 40,2 42,6 44,2 51,0

Kpurepum ouenku:

- OILICHKA «3aYTE€HO» BBICTABJISIETCS CTYACHTY, €CIM  OH pEryjsipHO B TEUYEHUE CEMecTpa
MPEJICTaBIsUT PelIeHHs 3a[ay, BBIMOJHUJ IMOJIHOCThIO BCE 3aJaHMsl W MX 3alllUTWI, OTBETUB Ha
BOIIPOCHI IIPETO/IaBaATEIIs;

- OIICHKA «HE 3aUTEHO» BBICTABJISETCS CTYIEHTY, €CIIM OH HEPEryJsipHO B TEUEHUE CeMecTpa
NPECTaBIsUT PELICHUsT 33a]a4, BBIMOJHWI 3aJaHUs HE TOJIHOCTHIO WJIM BOOOINE HE IMPEICTaBIISII
paboThl Ha TMPOBEPKY, [OMYCKAET CYyIIECTBEHHbIE HETOYHOCTH B OTBETaX Ha BOIPOCHI
IIperoaaBaTess.
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