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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

Ienmpro OCBOCHNMS JUCIUIUIMHBI SIBISETCS (hOPMHPOBAHNUE 00IIEpoheCCHOHATBHON KOMIETEHINH, 3HAHUH 0a31CHBIX
MOHSATHI MaTeMaTHKH, METO0B, IPUMEHEMBIX IIPU M3yYE€HUH €CTECTBEHHOHAYYHBIX, 00IEeNpodeCcCHOHAIBHBIX,
CIELMAIbHBIX JUCHUILUINH U B IPAKTHYECKOH ESITEIIBHOCTH.

2. MECTO JUCHUILITUHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMBI

Iuxn (paznen) OIT: | b1.0.13

3. KOMIIETEHIIHX OBYYAIOIIETI'OCs, @OPMHUPYEMBIE B PE3YJIBTATE OCBOEHHUSA JUCILIUITJINHBI

(MOZYJIST)

OIIK-1 CnocobeH pemaTh HHXEHEpHBIE 33/1a4H B MPO(GECCUOHANBHON AEATEFHOCTH C UCIIONb30BAHUEM METOOB €CTECTBEHHBIX
HayK, MaTeMaTHYECKOT0 aHaIN3a ¥ MOAEIUPOBAHUS

OIIK-1.1 IIpumenseT METOBI BBICILIEH MATEMaTHKH JUIsl pELICHUS 3a/1a4 Tpo(ecCHOHaIbHON AeITeNbHOCTH

B pe3yJsbTaTe ocBOeHHS JMCHUNIUHBI (MOLYJIs) 00y4aIOUIUIACH J0/IKEH
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3HaTh:

3.1.1

OCHOBHBIC pa3aciibl Haquoﬁ JUCHUIINIMHEIL, €€ 6a3oBbIC nacu U METOHI.

3.2

YMmeTh:

3.2.1

IIPUMEHSATH HOJTy9eHHBIC 3HAHIMS MAaTEMAaTHIECKOT0 anlapaTa AJIs PEelIeHHs KOHKPETHBIX 3a/1a4 B 00JIaCTH
mpoecCHOHaTbHON AeSTENbHOCTH.

33

Buaagers:

3.3.1

MCTOAAaMHU MCCIICAOBaHUA MAaTCMaTHYCCKUX MOZ[eHeﬁ; HaBbIKAMU IIPUMECHCHUA MATEMATUICCKOI'O anrmapara K
HCCICAYEMBIM MOJCIIAM; HABbIKAMU NPUMCHEHUS IOTYICHHBIX 3HAHMI.

4. CTPYKTYPA U COAEPKAHUE JUCOUILINHBI (MOAYJIST)

Kon

Pazpen 1. JMHEMHAS AJITEBPA

1.1

Omnpenenureny, ux coiictBa. Meton Kpamepa pemenns cucteM THHEHHBIX 1 3
ypaBHeHMi. Anre6pa matpui. OGpaTHas MaTpula. MaTpUYHbII METOA PELICHUS
cucTeM NuHeHbIX ypaBHeHud. Teopema Kponekepa-Kanemmm. Meron

Taycca. /Jlex/

1.2

Beruucnenue onpenenuTeneii BTOporo, TpeTbero NopsIKoB. Berancienue 1 2
MUHOPOB U alNre0panyecKux IOMOTHEHUH. MaTpuLbl U 1eHCTBUS ¢ HUMH.
Haxoxnenue obpaTHoi Matpuilsl. PeliieHre cucteM JIMHEHHBIX YpaBHEHHUH
metonamu Kpamepa u 00paTHO# MaTpuIlpl. PerieHre cucreM MeTo0M
Iaycca. /ITp/

Paspen 2. BEKTOPHAS AJITEBPA 1 AHAJINMTUYECKAS
IT'EOMETPHUSA

2.1

[pocreiimme cBeneHUs 0 BekTopax. CIOKeHNE BEKTOPOB. YMHO)KCHUE BEKTOPA 1 3
Ha gucio. basuc u koopauHaThl BekTopa. [Ipoekius BEeKTopa Ha BEKTOP.
PaznoxxeHne BeKTOpa B OPTOroHATFHOM Oasuce. Hampapmisromue KOCHHYCHI
BekTopa. /Jlex/

2.2

CnoyxeHne BEKTOPOB, YMHOKCHHE BEKTOPA Ha YHCII0. MOIyIb U HAIPABJISIOLINE 1 2
KocHHycHI. CKalsipHOE MTpon3BeieHne BeKTopoB. /T1p/

23

CkaisipHOe, BEKTOPHOE B CMEIIaHHOE TIPOU3BEICHUS, X cBoicTBa. /Cp/ 1 3

24

Penierue 3a1a4 Ha BEKTOPHOE M CMEIIAHHOE MPOU3BEIEHHE BEKTOPOB. Mx 1 4
npunoxenus. /Cp/

2.5

IImockocTh M TUIIEPIIOCKOCTh. YPaBHEHHUE TIOCKOCTH, TIPOXOISIICH Yepes 1 5
JAHHYIO TOUKY. YaCTHBIC CITydan pacloIOKeHHs INTOCKOCTH OTHOCHTEIHHO
CUCTEeMBI KoOpAuHAT. B3anMHoOe pacrnionokeHue miockoctei. Paccrosiaue ot
TOYKH J10 MIockocTH. IIpsimas munus. OO1iee ypaBHEeHHE IPsIMONA. YpaBHEHHE
TIPSAMOI1 ¢ YTIIOBBIM KO3 HITNeHTOM. B3anMHoe paconoxerne mpsaMoit n
IUIOCKOCTH. B3anMHOe pacmonoxeHne AByX MPsIMBIX Ha mrockoctu. /Cp/

2.6

Pemienue 3agad Ha MPAMYIO U IIOCKOCTB. /Cp/ 1 5

2.7

Kpussie Broporo nopsaka. dmunc. I'nnepoona. [Tapabomna. [Nonsipaast cucrema 1 5
KOOpIMHAT. YpaBHEHNUS JIMHUH B MOIAPHBIX KoopauHaTax. /Cp/

2.8

Bexropsl. JIunelinble onepauuu Haj BekropaMu. ba3uc Ha miockocTu U B 1 5
npoctpancTBe. CKansapHOe, BEKTOPHOE U CMelLIaHHOoe pousBeaeHus. /Cp/

2.9

PemieHue 3aav Ha ypaBHEHHS KPUBBIX BTOporo mopsiaka. /Cp/ 1 5

HaunmenoBanue pa3jiesioB 4 TeM /BUJA 3aHATHS/ Cemectp | YacoB | IIpumeuanue
3aHATHSA / Kype




2.10

PerieHue 3a1a4 Ha CIIOXKEHHE BEKTOPOB, yMHOXKCHHE BEKTOpa Ha 4nciio. Momyib
U Hampasisione KocuHycsl. CKaasipHOe MPOM3BE/IeHHE BEKTOPOB BekropHoe 1
CMeIlIaHHOE TIPOU3BeIcHNe BeKTOopoB. Mx mpunoxenus. /Cp/

Paznen 3. BBEAEHUE B MATEMATHYECKHNU AHAJIN3

3.1

[onstre GyHKImy, npeaen QyHKIUH U OCIeI0BaTeNbHOCTH. 3aMeyaTeIbHbIe
npenienbl. beckoHeuHo Maible 1 O€CKOHEYHO OOJBIINE BETMYHHBI,
9KBHBAJICHTHBIE BETMYMHBL. TOYKH pa3pbiBa M MX Kiaccudukanus. /JIex/

32

Onpenenenue npenena. Heonpenenennoctu Buga 0 / 0 u [1/ [1. 3ameuarenbHbIe
npeaensl. DkBuBaneHTHIe BM Benmmunabl. HenmpepsIBHOCT U TOUKH
paspsia. /I1p/
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OcHOBHBIC BHIBI 0TOOpakeHU. OnpeaereHne MeTPUIECKOro IIPOCTPaHCTRa.
OrpaHndyeHHBIC MHOXKECTBA. [Ipe/iesn mociie10BaTebHOCTH B METPUYECKOM
npoctpancTse. [Ipenen orodpaxenus. beckoneuno mainsie (bM),
OrpaHUYCHHBIC, O0ECKOHEYHO OOJBIIIE M OTACIUMBIC OT HYJISl BEJIMYHUHBI.
Ipocreiimme cBoticTBa BM Benwmuu. [Ipocteiimue croiicTBa npenenos. /Cp/

34

Pemenvie 3agaq va npexnensl. Heonpenenennoctu Buga 0/ 0w [0/ [1. /Cp/

3.5

3ameuaTensHble npeaenst. /Cp/

3.6

Cpasuenue 6eckoneqno Manbix (BM). CroiicTBa skBuBasieHTHBIX BM. ['maBHas
gacth BM n 6eckoHedHo OonbIioii BenmuanH. [IpenensHbIil mepexon B
HepaBeHcTBe. [Ipu3Haky cymecTBoBaHUS Mpeena. 3aMevaTeNbHbIe TIPEAebl.
Tabnuua ocHOBHBIX SKBUBaJIeHTHBIX BM. HenpepbIBHOCTE (hYHKIIMU B TOUKE.
Touku pa3prIBa U uX KIaccuukarms. [IpumeHeHne 371eMeHTOB
MaTEeMaTHYECKOro aHalN3a [IPU pelIeHUH IpohecCHOHANBHBIX 3a1ad. /Cp/

3.7

Pemienue 3anau Ha sxBUBaneHTHbIC BM Benuunubl. HenmpepbIBHOCTE U TOUKU
paspbIBa.
/Cp/

Pazpen 4. IMOOEPEHIIMAJIBHOE NCYUCJIEHUE ®YHKIIMU
OJTHOM (®OIT) © HECKOJIBKHAX MEPEMEHHBIX (PHIT)

4.1

OmnpeneneHue MPOU3BOAHOMN, OCHOBHBIE MpaBUia AU GEPEHIIPOBAHIL.
[IpousBoaHas cnoxHOM 1 oOpatHoi GpyHkiwH. Juddeperunan. [Ipasmwio
JlormTas Ay BEIYHCIICHMS TpeesioB. MccenoBanne GpyHKIMHU ¢ TIOMOIIBIO
IIPON3BOAHBIX. MIHTEpBaIbl MOHOTOHHOCTH, SKCTPEMYMBI, HHTEPBAJIBI
BBINYKJIOCTH ¥ BOTHYTOCTH, TOUKH Nepernda, acuMntoTsl. [loctpoenue rpaduka
¢byukium. /Jlex/

4.2

Berancnenue npon3BogHbeIX ¥ auddepeniuanoB QyHKIUNH OJHON NepeMEHHON.
Boruncnenue npou3BoAHBIX BRICHIMX NMOPsIKOB. HaxoxxneHue npenenos ¢
HCTIONb30BaHNeM npasuna Jlonutans. MccnenoBanue QyHKIUI ¢ TOMOIIBIO
mpou3BoAHbIX. HaxoxaeHue Touek skcTpeMyma U Touek nepern6a. Haxoxnenue
acumnToT rpaduka Gyakun. [TomHoe nccnenoBanue GYHKINA U TOCTPOCHHUE
rpadukos. /TIp/

43

Juddepennuan oToOpakxeHUs eBKINI0BA IPOCTPAHCTBA B €BKIHIOBO
npoctpancTBo. Auddepennnan u npoussoanas yncaoBoir ®OIT. [ToaHbri
nuddepennman u gactHBIe Mpon3BoaHsle grcitooit ®HIL. [Ipumenenne
nuddepernmana K TpHOIIHKCHHBIM BEIYHCICHISIM. BEIUrcIeHIe TIPOM3BOTHBIX
u aupdepeHnuanos cnoxueix Gynkuuit. /Cp/

44

Penrenne 3a1a4 Ha BBIYMCIIEHHUE ITPOU3BOHBIX CIOXKHBIX M TapaMETPHYECKUX
¢yskimit. YacTHbIE TPOU3BOAHBIEC (PYHKINH HECKOIBKUX ITEPEMECHHBIX.
Juddepennuans! GyHKINIT HECKOTBKUX MepeMeHHBIX. [nddepeHupopanme
HesIBHBIX (yHKIHiH. /Cp/

4.5

Brruncnenue mpou3BoaHBIX HESIBHBIX QyHKUUH. [Ipon3BonHbIe 1

I depeHINabl BBICIINX MOPSIKOB AJIS YUCIOBOH (QDYHKIIMU OTHOM
niepeMeHHOH. YacTHBIE TPOU3BOHEIC YHUCIIOBOH (DYHKITMH HECKONBKIX
MIepEeMEHHBIX U TOIHbIEe A depeHITHanbl BRICIINX MopaakoB. CBoHcTBa
Gbyukwmii, nuddepenupyemMbix Ha uatepsaie. /Cp/

4.6

Perenue 3ama4 Ha qudGepeHInpoBaHUe CI0KHEIX GyHKIMil. [Ipon3BoaHbIe
BBICIIUX TTOPsITKOB. /Cp/

4.7

PackpriTue Heonpenenennocrei no npaswry Jlonutansa. ®opmyna Teiinopa.
Ocratounsii uieH Gopmymsl Teinopa B popme Jlarpamxka. IlpencraBnenne
HEKOTOPhIX GyHKIHMH 110 popmyrne Teiinopa. [ToctpoeHue rpaduka GyHKIIHH.
Hawubornsiee 1 HanMeHbIIee 3HaYeHUS GYHKINH Ha oTpe3ke. Perenne
Pa3INYHBIX IPO(ECCHOHANBHBIX 3a/]a4; ONpEAeTIeHIe METONOB H CIIOCO00B MX
peleHns; olueHKa ux d3pPeKTUBHOCTH U KayecTsa. /Cp/




4.8

Pemienue 3agad Ha BRIYMCIICHHE MTPEAETIOB C MOMOIIbI0 paBuia Jlomurans. /Cp/

4.9

Ipunoxenust popmyisr Teiinopa k uccnenosanuto Gpynkimin. dopmyna Teitnopa
qutst gucaooit @HII. JlokambHEIE SKCTPEeMyMBI (DYHKITHH HECKOIBKIX
MepEeMEHHbIX. YCI0BHBIE SKCTpeMyMbl gncnoBoii @HII. I'mobanbsHble
9KCTPEMYMBI YUCIOBOH (DYHKIIMH HECKOJIIBKHX TTepeMeHHBIX. /Cp/

4.10

Penreninie 3a1au Ha ucciepoBanue GpyHKIuiA (Bo3pactaHue, yObIBaHUE,
akcTpemym). /Cp/

4.11

OneMeHTsI Teopuu 1ond. IIponu3BoaHas CKaJIIPHOTO MOJIS 110 HAIIPABJICHUIO.
I'panuent. /Cp/

4.12

Touku mepernba, ACUMIITOTHI, TOIHOE MCCIEA0BAaHHE (QYHKIIUI U IOCTPOCHHE
rpa¢ukos. /TIp/

4.13

Perenue 3a1a4 Ha JOKaNbHbIE M TII00ATBHBIC IKCTPEMYMbI (DYHKIHN
HECKOJIBKHX MTEPEMEHHBIX. YCIIOBHBIE 3KCTpeMyMbl. /Cp/

Pazgen 5. JIEMEHTBI TEOPUU MHOXECTB

5.1

MHOXecTBO U HOAMHOKecTBO. OObeIMHEHNE U TEPECEeUeHHEe MHOXECTB.
Pa3HocTh MHOXECTB. JloNONIHEHHE MHOXKECTBA. [leKapTOBO MPOU3BEICHUE
MHOXecTB. MomHocTs MHOXecCTBa. /Cp/

Pa3znen 6. JIEMEHTBI TEOPUH @ YHKIIMA KOMILJIEKCHON
MNEPEMEHHOM

6.1

KomriekcHble Yncia B aredpandeckoii popMe u JeUCTBHS HAJl HUMU.
KoMmrekcHbIe YrciIa B TPUTOHOMETPHYECKON B TToKa3aTenbHoi hopmax. /Cp/

6.2

®opmynsl Myaspa. PaznokeHre MHOro4sieHa Ha MHOXKHTEIU B CIIydae
JIEHCTBUTENBHBIX 1 MHUMBIX KOpHEeH. /Cp/

Paspen 7. UHTEI'PAJIBHOE HCYUCJIEHUE ®OII U ®HII

7.1

ITepBooOpasnas. Heonpenenenuplit naTerpan. OCHOBHBIC TIPUEMBI
HMHTETPUPOBAHIS: TIOIBE/ICHNE IO 3HAK MU (epeHnnana, HHTETPHPOBAHNE IO
4acTsM, 3aMeHa nepeMeHHoi. OnpeneneHHblii HHTErpal U TeOMETPUIECKUe
TIPUIIOKEHUSI ONPE/ICIICHHOrO MHTErpajia: IIIOMWA/b IIIOCKON (HUIYPHI B
JICKapTOBBIX U MOJISIPHBIX KOOPAMHATAX, JUTMHA TyTH KpuBoi. HecoOcTBeHHBIC
HMHTETPAaJIbl: HHTETPAJ 10 OECKOHEYHOMY IIPOMEKYTKY, HHTETPaj OT
HeorpaHnyeHHo# ¢yHkuuu. /JIex/

7.2

HenocpencrBeHHoe HHTErpHpoOBaHue 110 popmynam. Beruncienne
MIepBOOOPA3HBIX C MTOMOIIBIO 3aMEHBI IEPEMEHHBIX U IT0 YacTsIM. ParimoHanbHbIe
npobu. HTerpupoBaHie HEKOTOPHIX HPPAIIOHAIBHBIX H TPHTOHOMETPHYECKUX
¢ynkmii.OnpeneneHHbIe 1 HeCOOCTBEHHBIE HHTErpalibl. I eomeTpuyeckue
TIPUJIO’KEHHS ONpeesIeHHOro nurerpana. /Ip/

7.3

ITepBooOpasnas. HeonpeneneHHblit vHTErpai U ero cBoictea. Tabnuma
nHTerpanoB. OCHOBHBIE IPUEMBI HHTETPHPOBAH: TIOABEICHAE IO 3HAK
nuddepennmana, HHTETPUPOBAHUE IO YaCTAM, 3aMeHa epeMeHHoH. /Cp/

7.4

Henocpezncteennoe unterpuposanue mno ¢popmymnam. /Cp/

7.5

Berrumciienue epBooOpasHbIX ¢ IIOMOIIBIO 3aMEHBI IIEPEMEHHBIX H 10
gactsM. /Cp/

7.6

IloHsTHE OIIpEEIEHHOrO UHTErpala Kak Ipejeila UHTErPaabHOU CyMMBI.

®opmyna HetoTona-Jleitbnuma. OCHOBHBIE CBOMCTBA ONpeeIEHHOr0 HHTErpana.

OueHkn onpesieneHHOro nHTerpana. Teopema o cpeJHEM 3HAUEHHH.
Boruncnenue onpeneséHHbIX UHTEIPAIOB C IOMOILBIO NTOJCTaHOBKU.

Beruucnenue onpeneséHHbIX MHTEIPAIOB IIyTEM UHTETPUPOBAHUS 110

yactsM. /Cp/

1.7

WHTerpansl, comepxarine KBaJpaTHBIA TpexwieH. ParmonansHbie npobu. /Cp/

7.8

HHTerpupoBaHie HEKOTOPHIX UPPAIIHOHATBHBIX H TPHTOHOMETPHYECKUX
¢dynkwmii. /Cp/

7.9

[MpumMenenne onpeeTeHHbIX HHTEIPAIOB IS PEIICHHUS IPUKIAIHBIX
3amad. /Cp/

7.10

Pemienvie 3a7a4d Ha onpezieIiCHHBIC U HECOOCTBEHHbBIC HHTErpabl. /Cp/

7.11

HecobcTBennbie unTerpansl. HTErpan kak QyHKINs IpeaeioB
uHTerpupoBanus. /Cp/

7.12

T COMETPHUUCCKUEC ITPUITOKCHHSA OIPCACIICHHOIO MHTCTpaia. HpI/IJ'IO)KCHI/Ie
ONPCACICHHOr0 HHTCrpajia K pCuICHHIO HpO(l)CCCI/IOHaJ'IBHBIX 3ajaaq. /Cp/




7.13

IonsTue 06 nHTErpanzax no Mepe. BeruncneHne ABOIHBIX HHTETPATIOB B
JEKapTOBBIX M MONAPHBIX KoopAuHaTaX. [IpunoxeHus ABOHHBIX HHTErPAJIOB.
V3meHeHne opsiika HHTETPUPOBAaHUS B IBOWHOM HHTETpaie. /Cp/

7.14

Bbruncnenue qBOMHBIX MHTETPATIOB B AEKAPTOBBIX U MOISIPHBIX KOOPAUHATAX.
W3MeHeHMe nopsiaKa UHTETPUPOBAHUS B JBOMHOM uHTerpaine. [Ipunoxenus
JIBOMHBIX WHTETrpajios. /Cp/

Pazzesn 8. OGBIKHOBEHHBIE IU®®EPEHIAAJILHBIE YPABHEHUS
(ay)

8.1

OcHoBHbIe NOHATHA. J1Y IepBoro nopsaka, MHTErpupyeMbIe B KBaApaTypax:
YPaBHEHHMsI € Pa3JeIIAIOIIUMUCS IEPEMEHHBIMY, OLHOPOAHBIE YPABHEHHUS,
JVMHEHHbIE ypaBHEHUs, ypaBHEHHsI bepHyTH, ypaBHEHHUS B OIHBIX
muddepennmanax. Jlnneitnsie [[Y n-ro mopsiaka: CBoHCTBa pelIeHIH
OITHOPOIHBIX M HEOJHOPOIHBIX YPaBHEHUH, CTPyKTypa o01mero pemenus. /JIex/

8.2

Pemenne 1Y nepsoro nopsaka. Pemmenue 1Y BbICIINX NTOPSAAKOB,
JIOITyCKAIOIUX [TOHWKEHHE nopsaka. JIuneitnsle ogHoponssie /Y n-oro
TIOPSAZIKA C MTOCTOSHHBIMA K03 dunmeHTamu. PermeHne TMHEHHBIX
HEOIHOPOAHBIX [V ¢ TOCTOSHHBIME KO3((HUITIEHTaMH CO CIICIIHAIFHON TTpaBoit
yacteio. /IIp/

8.3

Iounstue o auddepenuunansaom ypasaenuu (V). 3agaga Komn qis
ypaBHEHHsI IEPBOTo NMopsaka. I eoMmeTpryeckas HHTEpIpeTanus petmeHui 1Y
NIEPBOrO MOPSAAKA. YPaBHEHUs ¢ pa3AeIIAIOIIUMUCS NTepeMeHHbIMY. JInHelHoe
ypaBHeHue. YpaBHeHHe bepHymmn. OgHOpOnHOE ypaBHEHHE IIEPBOr0O
nopsinka. /Cp/

8.4

Pemenne 3anau Ha qudGepeHnnanbHbIe ypaBHEHHS 1-ro mopsika ¢
Ppa3eNIoImnMHUCs epeMeHHBIMA. OTHOpOIHEIe ypaBHeHHs 1-To mopsiaka. /Cp/

8.5

VYpaBuenus B monHbIx auddepennmanax. 3anaya Komm mst JIY Beicmx
MOPAIKOB. YpaBHEHHUs, IOIMyCKaIOIIUe MOHKeHHe Topsiaka. /Cp/

8.6

Penienvie 3a1au Ha nuHelHbIe QU depeHInaTbHbIe YPaBHEHHS TIEPBOTO
nopsinka. YpaBuenue bepuysuu. /Cp/

8.7

CTpyKTypa penieHus JIMHEHHOTO OMHOPOJHOTO YPABHEHHS N-0r0 HOPSAKa
(JIOAY). Pemenne JIOZY ¢ mocrosHHbIMU K03 dunmenTamu. CTpyKTypa
PpeIIeHHs TMHEIHOTO HEOAHOPOAHOTO AU(HEPEHIIHATBHOTO ypaBHEHHUSI

(IHIY). /Cp/

8.8

Pemienvie 3anay Ha ypaBHeHHs B monHbIX auddepenumanax. JIOY ¢
MTOCTOSHHBIMHA Ko3(h¢unmerTamMu. JInHeHHBIe HEOXHOPOIHbIE YPAaBHEHNUS C
MIOCTOSHHBIMU KO3(D(PUIIMEHTaMH B MPaBOH 4acThIO crienuansHoro suaa. /Cp/

8.9

Haxoxnenue gactHoro pemenus JIHAY ¢ mocTossHHBIMU KO3 GULIMEHTaMU U C
MpaBoil yacTeio cnenuansHoro Buaa. Haxoxxnenue pemenus JIHIY meronom
BapHalUy IIPOU3BOJIBLHBIX OCTOSIHHBIX. HopManbHas cucrema Y. Cesisb ¢ 1Y n
-ro opsiaka. /Cp/

8.10

Pemienue 3anau Ha uHTerpuposanue Y BbICIIUX IOPSJKOB IIyTE€M ITOHUKEHUS
nopsinka. /Cp/

8.11

Pemennie JIHAY ¢ mocTosHHBIME KO3 (DUITEHTAMH METOIOM HEONpPEIeICHHBIX
K03 GHIEeHTOB. PerieHre TMHEHHBIX HEOTHOPOIHBIX YPaBHEHHUH ¢
MIOCTOSHHBIMU KO3(h(PHUIMEHTaMH METOAOM BapUallly IIPOU3BOIBHBIX
MOCTOSHHBIX. /Cp/

8.12

Pemenne cucrem J1Y. Tect no unTerpansHoMy rcuncieHuro u 1Y B cucteme
3UOC. /Cp/

Pazgen 9. KOHTAKTHBIE YACBI HA ATTECTALIUIO

9.1

KontponbsHnas padora /KA/

0,8

9.2

KoHTakTHBIC 9achl Ha aTTECTALUIO B IIEPHUOL IK3aMEHAIIMOHHBIX ceccuid /KD/

2,35

93

3auer /KD/

0,25

Paznen 10. CAMOCTOSATEJIBHASA PABOTA

10.1

CaMocTosITeNnbHOE H3yIeHNE TEOPETHIECKOT0 MaTeprana

1. TIoBepXHOCTH BTOPOTO MOPSIIKA: SIUTMIICOU I, ITMIEpOOSIONIbl, TapaboIon b,
LMJIMHPUYECKUE TIOBEPXHOCTH, KOHYC.

2. CpoiicTBa rpahMKOB (QYHKIIHI.

3. AnreGpandeckas KacCU(pUKAIMS QYHKIHH.

4. Jluneapusanus QyHkuu. /Cp/




10.2

KonTponsHas pabora /Cp/

17,2

10.3

Ioxaroroeka k sekiusaM. [IpopaboTka KOHCIIEKTOB 3aHATHH, y4eOHBIX U
JOTIOTHUTENTFHBIX U3aHu# (110 BOIpOCcaM K pasJiesiaM | TJlaBaM yIeOHBIX
W3JaHHI ), TOUCK, aHATTU3 U OLleHKa HH(OPMALIUH 10 COAEPIKAHUIO yI4eOHOTro
matepuana. /Cp/

10.4

IoaroroBka k mpakTUIecKuM 3aHATHIM /Cp/

18

Pazpen 11. YUCJIOBBIE 1 ®YHKIIMOHAJIBHBIE PS/1bI

OCHOBHBIC OIpe/IeIICHHs, HEOOXOUMBII MPU3HAK CXOAMMOCTH Psifia.
JlocTaTo4yHbIC TPU3HAKN CXOAUMOCTH YHCIIOBBIX PSJIOB C TOJTOKUTEIHHBIMH
YIeHaMH. 3HAKONIEPEMEHHBIC PS/Ibl. SHAKOUEPEIYIOIIUECS PSIIIbI, TIPU3HAK
Jlewonuna. /Jlex/

11.2

Uucnossle psaabl. JlocTaTouHbIe TPU3HAKH CXOIUMOCTH: ipu3Hak Jlanambepa u
paaukanbHblid npu3Hak Komu. MaTterpansabiii npusnak Komm. [Tpusnaku
cpaBHeHUs1. 3HaKonepeMeHHbIe psibl. [Ipu3nak JleliOHnIa. YenoBHas U
abcomoTHas cXoquMOCTH. OYHKIMOHANBHBIE U CTETIEHHBIE psabl. Paanyc
cxomumoctu. /TIp/

113

O6uacTb CXOMMMOCTH (DYHKIIMOHAIBHOTO psifa. PaBHOMEpHAs! CXOANMOCTb,
nuddepeHnInpoBaHNe U HHTETPHPOBAHNE PABHOMEPHO CXOJIIIXCS PSIOB.
CreneHHbIE pSBL: HHTEPBAT CXOAUMOCTH, paguyc cxoquMocTh. Pax Teitnopa.
Pa3noxeHre HEKOTOPBIX dIIEMEHTAPHBIX (PYHKIMIA B psg Makinopena. /JIex/

11.4

Ilonsitue o psge. IlpocTeiimue cBoiicTBa psiaoB. [lonoxkuTeapHbIe UUCTOBBIE
psnel. [IpusHaku cxogumoctu. /Cp/

11.5

UwncItoBBIE PSIIBI C TOMOKUTETBHBIMY WICHAMH. [IpH3HAKH CXOAUMOCTH.
Heobxonumsrit mpu3Hak cxogumoctd. [Ipusnak anambepa. PagukanbHbIit
npusnak Komu. MaTerpansubiii npusnak Komu. /Cp/

11.6

3HaKOIMEepPEMEHHBIC PsIIbl. AOCOIIOTHAS M YCIIOBHASL CXOMUMOCTb. /Cp/

11.7

Pemienuie 3agau Ha IpU3HaKU CpaBHEHMs. 3HAKOIIEpEMEHHBIE paabl. [Ipu3Hak
Jleitonuna. YcnoBHas 1 abcomoTHas cxogumoctu. /Cp/

OyHKIMOHANbHbIE psAbl. [ToHATHE O paBHOMEPHOM CXOOUMOCTH psaa.
Crenennslie psaapl. Teopema Abens. /Cp/

11.9

Pemenne 3agad Ha (hyHKUHMOHATIBHBIE psinbl. CTeneHHbIe paabl. /Cp/

11.10

Pa3noxenne QyHkmit B cTenenHsie psasl. Pax Teitnopa. /Cp/

11.11

PasnoxeHre OCHOBHBIX 3JIeMEHTapHBIX (QYHKIHI B psaabl Teitnopa u
Maxkopena. [IpumMeHeHue TabIrIbl POoCcTEeHINX pasnoxeHuit. /Cp/

11.12

CrerneHHbIe pSIBI B IPUOIMKEHHBIX BEYUCIeHUIX. /Cp/

11.13

Brruncienne HHTETPanoB NPy HOMOIIY CTENEeHHBIX psaoB /Cp/

11.14

[MpubamxeHHoe penieHne audhepeHIHaTbHbIX YPABHCHUH ¢ TOMOLIBIO
CTENEeHHBIX psAnoB. /Cp/

11.15

Pemenuie 3anay Ha uHTErpUpoBaHue qudQepeHInaIbHBIX YpaBHEHHI C
noMouipto psaos. /Cp/

11.16

Tpuronomerpuueckue psasl. [loustue o psaax Oypee. /Cp/

11.17

Pemienuie 3anaq va psaast @ypwe. /Cp/

Paspen 12. TEOPUSA BEPOATHOCTENU

12.1

Aure6pa cobbitrii. Kiaccnueckoe onpezenenne BeposTHOCTH. Teopema o
BEPOSATHOCTH CYMMBI COOBITHI. YCIIOBHBIE BEpPOATHOCTH. DOPMYITEI TIOTHOM
BeposTHOCTH U Baiteca. /JIex/

12.2

OneMeHTh KoOMOUHATOpUKH. AnreOpa coobiTuil. @opMysa MOIHOM BEPOATHOCTH.
®opmyna baiieca. Ciiyuaiinbie Bennynabl (CB), 3aK0OHBI X pacrpesiesieHusl.
Xapaxkrepuctuku CB. buHoMuanbHbIN 3aK0H. 3aKOH PEIKUX SBICHHM.
Hopwmansnoe pacnpenenenue. /IIp/




12.3

Teopema 0 BepoATHOCTH Ipou3BeAeHUs coObIThil. [ToHsTHE
[10CJIE0BATEIbHOCTH HE3aBUCUMBIX UcTibITaHuN. Cxema bepHysu u
nonHOMUaNbHast cxema. [IpenensHabie Teopemsl [lyaccona u Myaspa-Jlarmnaca.
CrryJaitHple BEIHMYMHEI (ICKPETHBIC U HETIPEPHIBHEIC). 3aKOH PACIPEICIICHHUS.
Uucnossle xapakTepucTuku CB (MaTeMaTHUECKOe OKUIaHUE U TUCTIEPCHS
CITy4aifHOW BEJTMYMHBI, MOMEHTBI, MOJIa, Menana). /JIex/

12.4 Msuoromepasie CB, dyrkius pacupenenenns nsymepHoit CB. [TtotHOCTR
pacnpenenenus nsymepHoi CB. YcnoBHble 3ak0HbI pacnpeenenus. JInneitnas
perpeccust. /IIp/

12.5 BBoanble noHATHS Teopuu BepoaTHOCTEN. [IpocTpaHCTBO 21EeMEHTapHbBIX
cobObITHi. /Cp/

12.6 OneMeHTH KOMOMHATOPHKH. [TpritoxeHss KOMOMHATOPHKY K PEIICHUIO
npodeccroHanbHEIX 3amad. /Cp/

12.7 OCHOBHBIE TEOPEMBI TEOPHHU BEPOATHOCTEH. Anredpa coOsITHil. DOpMyIIBI
TOJTHOM BeposATHOCTH U Baiteca. /Cp/

12.8 Perenue 3anau Ha anredpy coObITHIl. DOPMYIIBI CIIOKEHHS U YMHOKEHHS
BeposiTHOCTEH. /Cp/

12.9 Cryuaitnas BenmmunHa (CB). 3amanne 3akoHoB ee pacnpenenenus. /Cp/

12.10 | Pemenue 3agay Ha ¢popmMysa NOITHON BeposiTHOCTU U hopmyna baiieca. /Cp/

12.11 Yucnoelie xapakrepuctuku CB. /Cp/

12.12 | Pemenne 3aa4y Ha OCHOBHBIE 3aKOHBI pacipenenenuid. /Cp/

12.13 3aKOHBI pacrpeesIeH sl T AUCKPETHBIX CITydalHbIX Benn4uH. /Cp/

12.14 | Pemenue 3amaq Ha cirydaitaeie BexnaruHb! (CB). 3akoHBI pactpeneneHus u
yncnoBsle xapakrepuctuku CB. /Cp/

12.15 | 3axoHbl pacnpenenenus 1 HenpepriBHBIX CB. /Cp/

12.16 | Pemenue 3a1a4 Ha HOpMaJIBHBIN 3aKOH pacnpeneneHus. /Cp/

12.17 | 3axonsl 6onpmux gucen. /Cp/

12.18 BBeneHue B Teopuio cirydaiiHbIX mpoteccoB. [I[pumeHeHe Teopuu
BEPOATHOCTEH IIPH pemeHnH npodeccrnoHanbHEIX 3axad. /Cp/

Paznen 13. MATEMATHYECKAS CTATUCTUKA

13.1 BapuaunoHHbI# psi, THCTOrpaMMa M MOJIUTOH YacTOT. DMIUpUYecKas GyHKIHS
pacnpenenenus. BeibopoyHoe cpeqHee, BEIOOpoUHast aucrepcus. ToueuHbie n
HHTEpBAIBHEIC OleHKH. [locTpoeH e TOBEpUTENEHBIX HHTEPBAJIOB.
Crarucrnueckue rumnoressl. [IpoBepka runoTe3sl 0 HOPMATbHOM PACHIPESIICHIN
TCHEepPAIbHOM COBOKYITHOCTH 10 KpuTeputo [Tupcona. /Jlex/

13.2 Bri6opounsiii meToa. [IocTpoeHNE MONIUTOHOB YaCTOT M THCTOTPaMMBL.
UncioBbIe XapaKTepUCTHKH BEIOOPKH. TOUYEUHBIE M MHTEPBAJIBHBIC OLICHKH
apaMeTpoB pacIpeaeeHus HopMaiIbHO pacipeneneHHoi CB. [Iposepka
THIIOTE3bI 0 HOPMAJIbHOM PacHpeAeseHHH Ir'eHepalbHONH COBOKYITHOCTH IO
kputepuro [Tupcona. /TIp/

133 DIeMEHTHI KOPPEIAIIMOHHO-PErPECCHOHHOT0 aHan3a. /JIex/

13.4 OeMeHTBI KOpPeISIIHOHHO-PErpeCcCHOHHOr0 ananu3a. /I1p/

13.5 BapuanuoHHbIH psi, THCTOrpaMMa 1 IOJMIOH YacTOT. DMIHpHYecKas QyHKIusa
pacmipeneneHus. [IoHsATHSA 0 BEIOOPOYHOM MeToze. TOYeIHBIE OIEHKH
IapaMeTPOB PaCIpeeICHHs M UX IPUMCHEHHE K HaXOXKICHUIO 3aKOHOB
pacopeneneHus CiydaiHpix BeanyuH. /Cp/

13.6 Bri6opounsiit Meton. Cratuctudeckoe otieHuBanue. /Cp/

13.7 HHTepBanbHbIe OIIEHKH TapaMeTpoB pactpenenenus. /Cp/

13.8 Pemienue 3agay Ha UHTEpBaIbHBIE OLEHKH MapaMeTpoB pacnpeneneHus. /Cp/

13.9 IIpoBepka craTucTHYECKHX rumnotes. /Cp/

13.10  |Pemenue 3aa4 Ha IPOBEPKY T'HIIOTE3bl O HOPMAJIBHOM 3aKOHE PACIIPEEIICHUS

TCHEPAIIbHOM COBOKYITHOCTH 10 KpuTeputo [Tupcona. /Cp/




13.11 MHoromepHsIe ciydaiiHble BenuauHsl. /Cp/ 2 2

13.12 Perenne 3amau Ha IPOBEPKY TMITOTE3 O MApAMETPaxX pacrpeesieHus 2 2
TeHepalIbHON cOBOKYTHOCTH. /Cp/

13.13 Cratuctiueckuii KOppesIOHHO-PErPECCHOHHHbIN aHanu3. /Cp/ 2 2

13.14 | Asymepubie CB ([ICB). 3akonsl pacnpenencaus. [I10THOCTh COBMECTHOTO 2 2
pacripeeneHus. YCIOBHBIC 3aKOHBI pacupenenerus. /Cp/

13.15 DJIeMEHTB MHOXKECTBEHHOTO KOPPEISIIHOHHO-PErPECCHOHHOT0 aHanu3a. /Cp/ 2 2

13.16 | Pemenue 3amgaq Ha yncnoBsle xapakrepuctuku JJCB. /Cp/ 2 2

13.17 DJIeMEeHTBI TUCTIEPCHOHHOTO aHanu3a. /Cp/ 2 2

13.18 | Pemenwne 3aa4y Ha KOPPEISIIMOHHO-PETPECCHOHHOT0 aHanmu3. /Cp/ 2 3

Paspen 14. KOHTAKTHBIE YACBI HA ATTECTALIIO

14.1 KonTponsHas padora /KA/ 2 0,8
14.2 KoHTakTHBIE Yachl Ha aTTECTALUIO B IEPUOJ] SK3aMEHAMOHHBIX ceccuit /KD/ 2 2.3
14.3 3auer /KD/ 2 0,15

Pazpen 15. CAMOCTOATEJIBHAS PABOTA

15.1 KonTponsnas pabdora /Cp/ 2 17,2
15.2 IoxroroBka Kk mpakTHIecKuM 3aHATHIM /Cp/ 2 12
15.3 Ioaroroska k aexuusaM. [IpopaboTka KOHCIIEKTOB 3aHATHHA, YI€OHBIX U 2 4

JOMOJHUTEIBHBIX H3IaHUH (110 BOpOcaM K pa3fesaM U riiaBaM y4eOHBIX
W3JIaHHI ), TOUCK, aHATU3 ¥ OlleHKa HH(OPMAIIUH 110 COACPIKAHUIO YIeOHOTO
Martepuaina. /Cp/

15.4 CamocTosiTensHOe N3ydeHrne TeOPETHIECKOro MaTepuana 2 2
1. MeTozbl TOCTPOEHHS 3aKOHOB pacIpe/ielIeH s 110 OIBITHBIM JaHHbIM. MeTon
MOMEHTOB. MeTo1 MaKCUMAaITbHOTO TIpaBaononoowus. /Cp/

5. OHEHOYHBIE MATEPUAJIbI

OneHouHbIe MaTepHabl Uil IPOBEACHUS POMEXKYTOYHONW aTTeCTalluy OOYyYaroIIUXCsl MPUBEACHBI B MPUIOKEHUN K
paboueii mporpaMme TUCLUIUIMHBL.

@DopMBI ¥ BHIBI TEKYIIETO KOHTPOJS IO AUCHUIUIHHE (MOIYIIO), BUABI 3aaHUH, KPUTEPHUH UX OLICHUBAHWA,
pacmpeneneHne 0aIoB IO BHAAM TEKYIIET0 KOHTPOJIS pa3padaThIBAlOTCS MPEMOAaBaTEeNIeM JUCIUIUINHEI C YIETOM €€ CIICIU(UKH 1
JIOBOZSTCS 10 CBEIEHHsI 00YJaIOLINXCS Ha IEPBOM y4€OHOM 3aHSATHH.

Texkymuil KOHTPOJIb YCIIEBAEMOCTH OCYLIECTBISIETCS] NPENOJaBaTeIeM AUCLUIUIMHBI (MOIYJ) B paMKaX KOHTaKTHOU
paboTHI 1 caMOCTOATETHHOM paboThl o0ydaronmxcs. [ GuKkCHpoBaHUS Pe3ynbTaTOB TEKYIIET0 KOHTPOIS MOXKET HCIIONB30BaThCs
BUOC.

6. YAEBHO-METOJUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE JUCHHUIIJIMHBI (MOXYJIA)

6.1. Pexomenayemast 1uTepaTrypa

6.1.1. OcHoBHad JIMTepaTypa

ABTOpBI, COCTABUTENIU 3armaBue Wznarensc Omn. agpec
TBO, [OT
JI1.1 |BacuibeB A. A. Teopust BEpOATHOCTEH U MaTeMaTHYeCKasi CTATUCTHKA: Mocksa: | https://urait.ru/bcode/45]
YdeOHUK U IPAKTHUKYM JUIS BY30B IOpaiir,

2020




ABTOpBI, COCTaBUTEIIN 3arnaBue Wznarensc Omn. agpec
TBO, IOl
JI1.2 | Kapacesa P. b. Beicmas MaTemMaTHka: THHEHHAs anreOpa, BEeKTopHast Omck : https://e.lanbook.com/bg
anreOpa, aHaIUTHIECKasi TEOMETPHSI, BBEICHNE B CubA/lY,
MaTeMaTHYeCcKUil aHamm3, AuddepeHIIIanbHOe HCUHUCICHUE 2019
(hYHKIIH OJTHOM JeHCTBUTENBHON TIEpEMEHHOMN: yueOHoe
nocobue
JI1.3 | KapacesaP. b. Beicmas MaTematuka: qudpepeHInatbHoe HCIUCICHIE OmMck : https://e.lanbook.com/bg
(hyHKIMHM HECKOIBKHX TIEPEMEHHBIX, HHTETPAIbHOE CubAlY,
ucUHcIeHne (DYHKIUH OTHON JeHCTBUTEIBHON IepeMEHHOM: 2020
yueOHoe mocodue
6.1.2. Jlono/iHUTEIbHAS JTUTEPATYPaA
ABTOpBI, COCTaBUTEIIH 3arnaBue Wznarensc 3. agpec
TBO, TOX1
JI2.1 |Apxanrensckuii A. W., | COOpHUK MHANBHIYaIbHBIX 33JaHUH 110 MATEMATHKE IS CaHkr- https://e.lanbook.com/bq
Baxanos B. 1. TEXHUYECKUX BBICIINX y4eOHbIX 3aBeaeHuid. YacTs 1 [etepOyp
r : JIausp,
2021

6.2 Un¢opmaniuoHHble TEXHOJOIMH, HCIIOIb3yeMble NPH OCylIecTBJICHHMH 00pa30BaTeIbHOI0 Mpouecca no AMCHUIJIMHE
(Mony.110)

6.2.1 TlepeyeHb TULEH3HOHHOIO U CBOOOIHO PACIIPOCTPAHSEMOr0 IPOrpaMMHOI0 odecne4eHust

6.2.1.1 | ITaker Microsoft Office

6.2.2 TlepeueHb Mpo(ecCHOHATBHBIX 023 JAHHBIX H HH(OPMAIMOHHBIX CITPABOYHBIX CHCTEM

6.2.2.1 | Ilpodheccronanpubie 6a3bl naHHBIX: MaTtemarndeckas 06aza ganHbix ZbMATH - zbmath.org;

6.2.2.2 | ObmmepoccHiicKuit MaTeMaTHIeCKHi opTan (nHopMammonHas cucteMa) - http:/www.mathnet.ru/;

6.2.2.3 | Mathcad - cipaBouHuK 110 BeIcIIe MaTeMatuke http://old.exponenta.ru/soft/Mathcad/Mathcad.asp.

6.2.2.4 | UudopmarimoHHBIE CTIpaBOYHBIE cucTeMbl: MH(bopManmonHas cipaBouHas cucrtema "apant" http://www.garant.ru

6.2.2.5 | Undopmanmonnas cripaBounas cucrema "KoncynerantlInroc" http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCHUIIJIMHBI (MO YJISA)

7.1 | YaeOHbIe aymuTOpHUH JUTS TIPOBEJACHUS 3aHATHI JTEKIIMOHHOTO THIIA, YKOMIIEKTOBAHHBIE CIIECI[HATH3NPOBAHHON MEOEIIbI0
1 TEXHUYECKUMU CPEICTBAMU O00yUYeHHUs: MyJIbTUMEINIHOE 000pyA0BaHUE IS peAoCcTaBlIeH s yaeOHOH nH(pOopMaLun
00JIBIIOI ayUTOPHH M/WITH 3BYKOYCHIIMBaIOIee 000py10BaHKE (CTALlMOHAPHOE MIIU [IEPEHOCHOE).

7.2 | YueOHbIe aymuTOpHH LTS TIPOBESACHUS 3aHATHH CEMHHAPCKOTO TUIIA, TPYIIIOBBIX U HHAWBHIYAIbHBIX KOHCYJIbTALU,
TEKYILETO KOHTPOJISL ¥ TPOMEKYTOUHOH aTTeCTalluH, YKOMIUIEKTOBAHHEIC CIICIIHATN3NPOBAHHON MEOCIBIO H
TEXHUIECKUMH CPEJICTBaMU 00yUIeHUS: MyIbTHMEAUHHOE 000PYIOBaHHIE W/WITH 3BYKOYCHIIHBAIOIIEe 000pY/I0BAHNE
(cranoHapHOE WM IEPEHOCHOE).

7.3 | [TomerueHus AT CAMOCTOSITEIEHON PabOThI, OCHAIIICHHBIE KOMIIBIOTCPHOH TEXHUKOH C BO3MOXHOCTBIO TTOTKITIOYEHHS K
cetu "MHTepHeT" 1 06ecreueHneM JOCTYyIa B AIEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTeIbHYIO CPEy YHUBEPCUTETA.

7.4 | [TomerneHus AT XpaHEHUS M TPOGDHUIAKTHUECKOTO 00CTYKUBaHHS y1eOHOr0 000py10BaHUS.




[Tpunoxenue
K paboueii mporpaMMe AUCIHUILTAHBI

OLIEHOYHBIE MATEPHAJIBI JIJISI TPOMEKYTOYHOM ATTECTALIMA
MO JUCLHUIIJIMHE (MOYJIIO)

Maremaruka

(HaumeHosanue OUCYUNIUHBL(MOOYIS)

23.05.05 CUCTEMBbI OBECIIEYEHUMA ABUXXEHM A ITOE3/10B

(k00 u HaumeHosaHue)

ABTOMaTHKa 1 TeIEMEXaHUKaA Ha JKCIIC3HOAOPOKHOM TPAHCIIOPTE

(naumenosanue)



Coneprxanue

IlosicHuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WK UHBIE MaTepHalIbl Ul OLIEHKHU 3HAHUN, YMEHHH, HaBBIKOB U (HJIN)
OIIbITA AEATEJILHOCTH, XapaKTEPU3YIOIIHUX YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUH.

Metoanyeckre MaTepHaibl, ONPEACSIONINe TPOLUEAYPY U KPUTEPHH OLIEHUBAHUA COPMHUPOBAHHOCTH
KOMIIETEHIIUH NPH NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



1. HosicHuTEALHAA 3AMHCKA

Heﬂb HpOMe)I(YTOqHOﬁ aTTeCTallUl — OLNCHUBAHUC NPOMCKYTOUYHBIX WM OKOHYATCIILHBIX PE3YJILTATOB
OOydYeHHs] 10 JUCLUUIUIMHE, OOCCICUMBAIONIMX JIOCTHKCHHE IUIAHUPYEMbIX Ppe3yJIbTaTOB OCBOCHHS
00pa3zoBaTeNbHON MPOTPAMMBI.

@opMbI TPOMEKYTOYHON aTTeCTAIMK: 3K3aMeH (1o ouHoii popme - 1, 4 cemectp, 3P 1,2 Kypc), 3a4eTbl
(o ouHoit popme -2, 3 cemectp, 3O 1,2 kypc).

[lepeuens komMneTeHINH, GOPMUPYEMBIX B IPOLECCE OCBOCHUS TUCIUILINHBI

KOH 1 HAMMCHOBAHUC KOMIICTCHIINH KO,H WHAWKAaTOpa JOCTUKCHUA
KOMIICTCHIITNH

OIIK-1 Cnoco6eH pelath HHKCHEPHBIC 331241 B TIPO(eCCHOHABHOMN e TeIBHOCTH C OIIK-1.1 Ilpumensier MeToabI
UCIIOJIb30BAaHUEM METOJIOB €CTECTBEHHBIX HAayK, MATEMaTHYECKOTO aHAJIN3a ¥ MOJICITUPOBAHUS BBICIIEH MaTEMaTUKHU JUIst
pemeHus 3a1a4
npodecCHOHATEHON
JeATETbHOCTH

Pe3ynbrarel 00yueHus MO AUCHUILTUHE, COOTHECEHHBIE C MNTAHUPYEMbIMU
pe3yJibTaTaMi OCBOEHHS 00pa30BaTEIbHON TPOrpPaMMBI

Kon 1 HanmeHOBaHME HHANKATOPa Pe3ynbraThl 00y4eHuUs MO AUCIUILIMHE Or1ieHOYHBIE
JIOCTIDKEHUSI KOMIIETEHITUH MaTepHabl
(cemectp )
OIIK-1.1 TIIpumenser merompl Beicmel | OOydaroIIUiiCs 3HACT:
MaTEeMaTHKH JUIS pelieHus 33724 | -OCHOBHbIE TIOHATHS M METOJbl MaTeMaTHYECKOT0 aHalIu3a, | 3amaHus
po¢eCCHOHALHON JIEeSTETbHOCTH aHAIMTUYECKOH reoMeTpud W JuHeiHod  anreOpel, | 1 cemectp (Nel--
T hepeHINaTbHOIO U UHTETPAIbHOTO UCUHCIICHHUSI. Nel0)
-OCHOBBI  TGOPHH  BCPOATHOCTCH,  MATeMaTW4eckoil | 2cemectp  (Nell--
CTATHUCTHKU. Ne20)
3 cemectp (Ne2l--
Ne30)
4cemectp  (Ne31--
Ned0)
OO6yyaronuiicst ymeeT: 3ananus
-HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHay4HbIX | 1 cemectp (Nedl--
JUCHUIUIMH B MPO(PECCHOHAIBLHOM AEATEILHOCTH; Ne43)
-IPUMEHATh MAaTEMAaTHYCCKUE METOAbLl UIS PpPEUICHMS 2CGMCCTp (Ng44--
MPAaKTUYECKUX 3a1au. N946)
3 cemectp (Ned7--
Ne49)
4cemectp  (Ne50--
Ne52)
OO0yJaronuiics BIaaeeT: 3ananus
-METOlaMH  MaTeMaTHYECKOTro omucaHus Qusmdeckux | 1 cemectp (Ne53--
SBJIEHUI ¥ TIPOLIECCOB, Ne55)
-almapaToM  MaTeMaTH4ecKOro aHanm3a, Teopun | 2cemectp  (NeS6--
BEPOSATHOCTEN U MaTeMaTH4eCKOM CTATUCTUKH. Nes8)
3 cemectp (Ne59--
Ne61)

4cemectp  (Ne62--
Ne64)




[TpomexyTouHast aTTecTanus (PK3aMeH) IPOBOAUTCS B OJTHOM U3 crieAyonux Gopm:
1) oTBeT Ha OWIIET, COCTOSIIIUI U3 TEOPETUICCKUX BOIIPOCOB U MPAKTHUCCKUX 33/aHUIl;
2) BeinoaHenue 3aaanuii B DMMOC yHuBepcuTeTa.

[TpomexxyTouHast aTTecTanus (3a4eT) MPOBOAUTCS B OJHOM U3 clieayromux Gopm:
1) cobecenoBanue;
2) BoinonHenue 3aganuit B OMMOC ynuBepcurera.
2. Tunosble! KOHTPOJIbHBIE 32IAHUS WM HHbIE MATEPHAJIbI 115l OEHKH 3HAHUI, yMEHUH,
HABBIKOB M (MJIM) ONBITA AeATeIbHOCTH, XaPAKTEPU3YIOIINX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEH N
2.1 TunoBble BONpOCHI (TeCTOBBIE 3a/]aHMsI) IJIsA OLIEHKH 3HAHMEBOT0 00Pa30BaTEJILHOI0
pe3yJabrara

Kon n HanmMeHOBaHNE HHANKATOPA O0pazoBaTenbHBIA Pe3yIbTaT
JOCTHKEHHS KOMIICTEHIINT

OIIK-1.1 Ipumenser  metoxel | OOygaromuiics 3HACT:
BBICUIEH MATEMaTHKU JUIS PEIIEHUS | -OCHOBHBIC IOHSTHS M METOABl MaTeMAaTHYECKOrO aHain3a, aHAIUTHYCCKOM TCOMETPHH H

3aja4 npodecCHOHANBHON | srHEHOM anreGpsl, U HEePEHIIMATLHOTO i MHTErPAIbHOTO HCIUCIICHHUSL.
JACATCIIbHOCTHU -~OCHOBBI TCOPpUH BepOHTHOCTefI, MaTEeMaTHYECKOU CTaTHUCTHKH.
1 cemectp

1. EnuHMYHON MaTpHIIeH Ha3bIBACTCS:

A) nuaroHaigbHas MaTpHUIla, C €IUHUIIAMA Ha TJIaBHOW JHaroHalu;

B) xBaapaTHas mMaTpuiia ¢ €IMHUI[AMA Ha TJIABHOM JHAarOHAIIM;

C) kBaapaTHas MaTPHUIIA, DJIEMEHTAMU KOTOPOH SIBIISIOTCS €IUHHIIBI?

2.YT0 MOXHO cKa3aTh O CUCTEME JIMHEHHBIX YpaBHEHUH ¢ MaTpuLei (A)I/I pacIIMPEHHON MaTPULIEH, €CIIU

rang(A)< rang(AB):
A) cucTeMa UMeeT eTMHCTBEHHOE PEIICHHE;
B) cymiecTBOBaHHE Takoi CHCTEMbI HEBO3MOXKHO;
C) cuctema He MMEeT PEUICHUH.
3.ITlepeMHOXaTh MOXXHO MATPHIIBI:

A) nroboro pasmepa;
B) TobKO KBapaTHbBIE MATPHIIBL;
C) TONbKO eIMHUYHbIE MATPHUIIBL;
D) MaTpuilbl Takke, YTO JIEBBI COMHOHTEIb MMEET CTOJNBKO CTOJOIOB, CKOJIBKO CTPOK Yy MPABOTO
COMHOXKHUTEJTS.
4.0npenenuTenb BHIYUCISETCS:

A) 1st 110001 MaTpPHUIIBI;
B) ToNBKO 1151 @ AMHIUYHON MaTPHIIBI,
C) TonbKO IU1sl TMaroHaTbHON MaTPHIIBI;
D) TonbKO IS KBaApaTHOW MaTpPUIIBI.
5. Meron Kpamepa npuMeHHM /1715l pEIICHUS] CUCTEMbI IMHEHHBIX YpaBHEHHM, €CIIHU:
A) MaTpwuIia CHCTeMBI JTr00asi;
B) mMaTpuiia cucTeMbl COCTOUT TOJBKO M3 €AMHHUIL;

C) maTpuIia CHCTEMBI JIF00ast KBaIpaTHas;

! TIpuBonarcs THUIOBHIE BONPOCHl M 3agaHus. OLEHOYHBIE CPENCTBA, NPEIHA3HAYEHHBIE I/ HPOBENEHUS AaTTECTALMOHHOIO
MEPONPUSITHS, XpaHITCA Ha KadeApe B JOCTATOUYHOM JUIs MPOBEACHUS OLICHOYHBIX MPOIEAYP KOJIMYECTBE BapuaHTOB. OICHOYHBIC
CpEICTBa MOJUIeKAT aKTyaIW3alldd C YY9eTOM pa3BHTHS HAayKH, oOpa3oBaHUS, KYIbTYpPbI, YKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTH 32 HEPACTIPOCTPAHEHHE COACPKAHNS OLIEHOYHBIX CPEICTB Cpear 00ydalomuXcst YHUBEPCUTETA
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.



D) maTpuiia cucTeMbl KBaJpaTHas U HEBBIPOXKICHHAS.

6. Eciiu pynkuus f(X) HenpepsiHa Ha [a;b], auddepenuupyema na (a;b) u y(a) = y(b),ro na (a;b)moxuo
HAUTH XOTS OBbI OIHY TOYKY, B KOTOPOI :

A) pynxius He onpeneneHa;

B) npousBoiHas pyHKIIMK HE CYIIECTBYET;

C) Henb3s MPOBECTH KacaTelbHYIO K rpaduKy (QyHKIUY;

D) npousBoanas pyHkuuu odpaiiaercsi B HOJb.

7. HaiiTu MHTepBasIbl MOHOTOHHOCTH (DYHKIIMH Y = X2-2X

A) Ha (_ ;1 ] -yObIBaeT Ha (1 ; OO)- BO3pacTaer
B) na (_ OO"O] -yObIBaeT Ha [0" Oo)- BO3pacTaer
C)Ha (_ ;1 ] - BO3pacTacT Ha (] 3 OO)- yOBIBaCT

D) na (_ OO"O] - BO3pacTaeT Ha (0’. OO)- yObIBaeT

8. I'paduk kakoil pyHKIIMU HA BCEM OTpe3Ke [a,b] 0JHOBpeMEHHO yI0OBIETBOPSET TpeM ycioBusm: y>0; y'<
0; y">07?

BapuanTs! 0TBETOB:
A) Bce rpadpuku B) Tonpko II C) Tonwko III
D) Tonsko II u 111 E) Tonbko [ u 111
9. IIpon3BOIHOI BTOPOTO MOPSIIKA HA3BIBACTCA:
A) kBasipaT IpOM3BOIHON MEPBOTO MOPSIKA;
B) npou3BoiHast OT MPOU3BOIHOMN MEPBOTO MOPSIIKA;
C) KopeHb KBaJpaTHBIN OT MPOU3BOJHOM IEPBOTO MOPSIKA;
D) nepBooOpa3Hasi mpou3BOJHON MEPBOTO MOPSAIKA
10. Ecmu ¢ynkuus f(X) HenpepriBHa Ha [a;b], nuddepentmpyema na (a;b) n y(a) = y(b),ro na (a;b)moxno
AATH XOTsI OBI OJTHY TOYKY, B KOTOPOH :
A) GYHKIHS HE OTIpeieNieHa;
B)npou3BoaHas GpyHKIIMU HE CYIIECTBYET;
C)Henb3st MPOBECTH KacaTeNbHYIO K TpadUKy (YHKIIUH;
D) npowusBoaHas GpyHKIIUU 0OpaIaeTcs B HOJIb.

11.Haiit o6macts onpenenerns yakmun (X, y) =,/3y+2

A) BCsl KOOpIMHATHAS TUIOCKOCTh, KPOME TOUEK, MPUHAIICKALIUX MPSIMOi Y=-2/3
B) noayrmiockoctry > -2/3;

C) monyminockoctpy < -2/3;

D) nmonymiockoctry>2/3.

12. YacTHO# Mpou3BOJHON (PYHKIIUN HECKOJIIBKUX NTEPEMEHHBIX HAa3bIBACTCS:

A) pou3BOHAS OT YaCTHOTO apryMeHTa QyHKIINH;




B) npousBoiHas OT MpOU3BEACHUS apTyMEHTOB (DYHKIIUH;
C) npousBoaHAast OT YaCTHOTO apryMEHTOB (YHKIIUY;
D) nponsBoaHast oT (HYHKIMU TIPU YCIOBUH, YTO BCE apTyMEHTHI KPOME OJHOTO OCTAIOTCSI TIOCTOSTHHBIMHU.
13. Ecin U = 1n(3x -y’ +223), to 3HaueHue U'; B Touke M(1;0;1) paBHo...
A)5 B)3 C) 1/5 D) 6/5
14. [omueiM muddepennmanom GpyHKINE HECKOIBKUX MTEPEMEHHBIX HA3bIBACTCS:
A) ri1aBHas IMHEWHAs 4acTh MPUPAICHUS QYHKIIUH IIPH U3MEHEHHH JIoTaprQma
OJTHOTO apTyMEHTa;
B) rnaBHast nuHeHAs YacTh MpHUpaieHus QyHKIMH TPU U3MEHEHUH BCEX apryMEHTOB;
C) npupaienue GyHKIMH IPU H3MEHEHUH BCEX apT'yMEHTOB;
D) riaBHas JIMHEiHAs YacTh MPUpPANICHUs GYHKIUU IPH H3MEHEHUH JIOTapru(mMa OJTHOTO U3 apTryMEHTOB.
15.Toukn, B KOTOPBIX BCE YaCTHBIE MPOU3BOHBIC paBHBI 0, HA3BIBAIOTCS:
A) crarmonapasiMu; B) makcumymowm; C) munumymowm; D) meperu0a.

16. ®ynkuus F(x) Ha3zpiBaeTcs nepBooOpa3Hoi At HenpepblBHON GyHKIMK y = f(X), eciu:
A) F(x)=f()+C; B)F'(x)=f(x); CYF(x)=f'(x); D)F'(x) = f'(x).
17. HeonpenenennsiM uHTErpanoM pynkuuu y = f(x) Ha3piBaeTcs:
A) niepBooOpasnas pyakun y = f(x);
B) kBampat nepBooOpaszHoii pyHkIMu y = f(X);
C) cymma Beex nepBooOpa3HbiX GyHKIuU y = f(X);
D) coBokynmHOCTb Beex nmepBooOpa3HbIx GyHKINH Yy = f(X);
18. MeTtoa HHTErpUPOBAHUS IO YACTSIM PUMEHUM IPU HHTETPUPOBAHIH
A) CyMMBI WJIM Pa3HOCTH HECKOIBKHUX (DYHKIMK; B)nuHeitHOW KoMOMHAIMKY (YHKITHH;
C) npousBeneHus PyHKIIHIA, D)mro6oit koMOuHaIMK JTHO0BIX (DYHKITHIA.
19. ®opmyna UHTErPUPOBAHUS IO YACTSIM UMEET BU/T

A) Iudv:uv+.|'vdu; B) Iudv:uv—.fvdu;

_fudv:fudx+fvdx; D)_fudVZIudx—Ide

20. Kakoe u3 CJICAYHOIINX CBONCTB OMPCACIICHHOI'O NHTETpaJia ABJISICTCA HCBCPHBIM:

A) T(f (X)+g(x)dx = _T f(x)dx + i g(x)dx; B) T Af (x)dx = A.T f(x)dx;

C) if(x)dx=1; D)_Tf(x)dx=—jf(x)dx-

3 cemecTp.
21. YtoOsl pemuTh quddepeHnnaibHoe ypaBHEHHE y'X + X + Yy =0 , cleayer
1) BBINOJHATH MOACTAaHOBKY y(X)=x*U(x);
2) pa3zienuTh NepeMEHHBIE;
3) uckats pemenue B Buze y(x)=U(x)*V(x).
22. Pemuth quddepeHnnanbHoe ypaBHEHHE Y’ COS X + Y = XSin X , cIexyer
1) BBITIOJIHSTH TOJICTAHOBKY y(X)=x*U(X)
2) pa3aenuTh NepeMEHHbBIE
3) uckatpb pernrenue B Buze y(x)=U(x)*V(X).
23. lnddepeHnranbHbIM ypaBHEHHEM IEPBOTO MOPSIKA SIBISETCS ypaBHEHHE:
D) xy’+sinx-y=0; 2) x+sinx-y=0;
3) y"+y'sinx+y=1 4) y"+y —2=cosx;
24. lnddepeHraabHbpIM ypaBHEHHEM C pa3IeTIONIMICS IEPEMEHHBIMH SIBIISIETCS ypaBHEHHE BU/IA:
1) y-cosx=0; 2)y' =x%y;
3) y’=%; 4) y’+ﬂzx;
X +y X
25. Pemienune ogHOpoaHOTO MU HEpEHIMATEHOTO YpaBHEHHS IIEPBOTO MOPSIIKA MOKET OBITh HalJICHO B BUJIC:
1)y =u-v, re U = U(X) u V = V(X) — HEKOTOpbIC HEU3BECTHBIC () YHKITHH;




2) Yy = U-X, Tae u =u(X) — HeKoTopasi Heu3BecTHast (PyHKITHS;

3)y=u+v,rae u=Uu(xX)uV =V(X) — HEKOTOpbIC HEU3BECTHBIC (YHKITHH;

4) y =u + X, e U = u(X) — HeKkoTopast Heu3BeCTHast () yHKIIHSL.
26. JInHEeWHBIM HEOAHOPOAHBIM Ar(PEepeHIINATBHBIM YPaBHEHHEM TIEPBOTO MOPSIKA SIBISCTCS YPaBHCHHE
BHUJIA:

1) vy =fx)a(y);

2)y" +p(X)y=q(x)y",

3) y' =f(x; y), rne dynxums f(x; y) — omHoponHas;

4)y' + p()y = g(x);

0
n
27. Hau psan Z— . Ucrionb3ys HeoOX0auMoe YCIIOBHE CXOUMOCTH PsiJia, CACIIAUTE BHIBOJ]

= 10n+1

1)psin pacxoauTcst

2)psAll CXOUTCA

3)Hemnb3s ONPEEUTh CXOAUTCS WM PACXOIUTCS PSIT
4)npyroii oTBeT

n
n—oo

28. Pan i[ljn UCCIIEI0BAJIM Ha CXOAMMOCTD 1o pu3Haky Koy, Beraucnunu npeaen k = lim n/a, = %
3

Toraa MOXHO cAenaTh BBIBO, YTO ...
1) JlanHbIl pag cXOAUTCS
2) JlaHHBIN PO paCXOIUTCS
3) JlaHHBIN psii MOXKET KaK CXOJTUTHCSA, TAK U PACXOUTHCA.
4) JlaHHBIH psig HE CYHIECTBYET

29. Haiinute cymmy psiaa Z (%J

n=1

11 2)-1 3)0,5 4)-0,5
30. Pag 1+2+3+4+5+6+... sBmgercs...

1) creneHHBIM

2) (QyHKIMOHAIBHBIM

3) 3HaKouYepEeAYIOIUMCS

4) 3HAKOMOJIOXKUTEIEHBIM
4 cemecTp
31. Eciiu umeetcst N HecoBMeCTHBIX coObITHI Hi, 00pa3yronmx noiHyoo rpyniy, 1 U3BeCTHbI BEPOSATHOCTH
P(Hi), a coObITHE A MOXET HACTYIUTh MOCie peaiu3anuu ogaHoro u3 Hi u u3sectusl BepositHoct P(A/Hj),
T0 P(A) BeIuuCHsieTcs mo gpopmyne
A) NOJHOW BEPOATHOCTH
B) bepnynnu
C) Myagpa- Jlamnaca
D) baiieca
32. BepoATHOCTb MOSIBIIEHUSI COOBITHS A B HCIIBITAHUM paBHA p. UeMy paBHa JucCHEpCHs YMCiIa MOSBICHUS
COOBITHSI A B OJTHOM HCTIBITAHUH?
A) I-p
B) p(1-p)
C)p
D) 1/p
33. Tlo xakoii (hopmysie BBIUUCISETCS BEPOSITHOCTH COBMECTHOTO TIOSIBJICHUS IBYX HE3aBUCUMBIX COOBITUIN
AuB?
A). P(AB)=P(A)+P(B)
B). P(AB)=P(A)+P(B)-P(AB)
C). P(AB)=P(A) P(B)-P(AB)
D). P(AB)=P(A) P(B)
34. dynkumel pacupeneneHus CrydaiiHol BennuuHbl X Ha3biBaeTcs GyHKIus F(X), 3amaromas BeposiTHOCTh
TOT'0, 4TO CIIy4aliHas BeJIMYUHA X IIPUMET 3HAYCHUE:!
A). 6ombiiee x
B). MeHbII€E MM paBHOE X




C). paBHOE X

D). menbiee x

35. BeposTHOCTH TOrO, YTO JOM MOKET CropeTh B TeueHuHu roga, paBHa 0,01. 3actpaxoBano 600 1oMoB.
Kakoii ¢popmyoii ciemyer BOCIONB30BaThCs, YTOOBI HANTH BEPOSATHOCTH TOTO, YTO CTOPUT POBHO 6 TOMOB?
A) bopmynoit bepnymau

B) unrerpansnoii popmymnoii Myaspa- Jlamaca

C) bopmymnoii ITyaccona

D) noxansHOM hopmymnoii Jlamnaca

m n!
36. KomOuHanmu, 4uciio KOTOPBIX onpeaessiercs no popmyne C, = — ., Ha3bIBAOTCA:

“mi(n-m)!
A) coueTaHHUSIMU;
B) pasmemenusimu;
C) nepecraHoBKaMu;
D) pa3melieHusiMu C MIOBTOPEHUEM
37. ITnotHOCTHIO BeposTHOCTH f(X) HempeprIBHOM CiTydaiiHON BEIMYMHBI X Ha3bIBACTCS:
A) npousBoaHas GyHKINU pacpeAeTIeHHs CIIydaifHOW BEJINYUHEI X;
B) nepBoobOpasnas GpyHkuMu pactpeaeneHus cliydaiHoON BeTUYUHbI X;
C) npou3BoaHAs CITy4aitHOW BEITUYHUHEI X;
D) nepBooOpa3Has ciy4aifHON BeMUMYUHBI X.
38. K BEIOOpOYHBIM XapaKTEPUCTUKAM PACCESHUS CTyYaliHOW BETMYUHBI OTHOCUTCSI:
A) BEIOOpOYHAS MOJIA;
B) BeiOOpOUHas meauaHa;
C) BeIOOpOYHAS TUCTICPCHS,;
D) BeiOOpouHas cpeHsis.
39. UncnoBoe 3HaYEHUE CEPEAUHBI IOBEPUTEIHLHOIO HHTEPBAJIa XapaKTePHU3YeT:
A) ToueuHyIO OLICHKY MapaMeTpa pacipeecHus;
B) unTepBanbHyo OlleHKY apaMeTpa pacrupeaeeHus;
C) HaZe)KHOCTH OIIEHKH MapaMeTpa pacipeaeieHs,
D) TOYHOCTb OLEHKM NapameTpa pacnpeseneHus.
40. IIpennonokeHre o BUJIE WM TapaMeTpax HEM3BECTHOTO 3aKOHA pacIpe/IeNIeHUs] Ha3bIBAeTCsI:
A) HyneBoii rUNOTEe30i;
B) anpTepHaTHBHON rUNOTE301;
C) ommOKoii IepBOro poja;
D) ommbkoii Broporo poaa.

2.2 TunoBble 3a1aHus ISl OLIEHKHA HABBIKOBOI0 00Pa30BaTEILHOIO pe3yJbTara

Kona u HaumeHoBaHue OO6pa3oBarenbHbIN pe3yabTaT
WHIANKATOPa JOCTIKEHHS
KOMIETEHITNH
OIIK-1.1 ITpuMeHsieT METOBI OO0ydaronuiics ymeer:
BBICIICH MaTEeMaTHUKU JUIA HCII0JIB30BaTh OCHOBHBIC 3aKOHbBI €CTCCTBCHHOHAYYHBIX JUCHHUIIJIMH B HpO(l)eCCI/IOHaHbHOﬁ
peureHus 3a1a4 JIeSITebHOCTH;
HpO(beCCI/IOHaJ'H)HOI‘/II JACATCIIBHOCTHU IPUMEHATb MAaTEMATUYCCKUE METOIbI UI PEIICHUA IPAKTUICCKUX 3a1a4.

1 cemectp

41. ITyctp TpebyeTcs CIPOEKTUPOBATh CUCTEMY JIOPOT, KOTOPbIE OyIyT COEAMHATH TOPOJI, XKEJIE3HYIO
JIOPOTY U 03€p0. YUacTOK JKeJIe3HOM TOpOoru UMEET BHJI PSIMOM, a 03epo umeeT Gpopmy kpyra. Ha Oepery
o3epa OyneT 6a3a OT/bIXa, a Ha JKEJIE3HOM JJopore MpeanosaraeTcs pa3MecTUTh CTaHIuIo. Beioop MecTa [uis
0a3bl OT/IBIXA (TTPH YCIIOBUH, UTO OHA Oy/IeT Ha Oepery o3epa) U MecTa JIsl JKEeJIe3HOIOPOKHON CTAHITNN
MOXET OBITh CIIeJIaH MPOU3BOJIBHO. TpedyeTcst CIPOEKTUPOBATh TaKyl0 CUCTEMY JJOPOT, YTOObI 3aTpaThl Ha
CTPOUTENHLCTBO ObUTH ObI MUHUMAJIbHBIMHU.

42. Teno aBWXKeTcs MPSIMONMHEHHO 1o 3akoHY S(t) =1-2t+t"3. Haiiaure ero yckopeHre B MOMEHT BpeMEHHU
t=3c.

43.PactipenieTuTh M0 KPUTEPUIO MUHUMyMa CYMMapHBIX PacXoJIOB TPAH3UTHBIA TPy30MOTOK 80 MIH. T. B
I'PY30BOM HANpaBICHUU MEXAY TPeMs MapauleIbHBIMHU KeJIE3HOIOPOKHBIMHU JIMHUSMH, COCTUHSIOIIUMHU




y31bl A 1 b. 3aBUCSIIME OT IBUKEHUS PACXO/Ibl HA Ka)KJI0M M3 JIMHHI, HEIMHEHHO 3aBUCIT OT IPY30MOTOKA
¥ BBIpAKAIOTCS (POpMyYINOit: Dses=al +bI?,

rae [' - TomoBoii rpy30MOTOK IPY30BOT0 HAMPABICHUS (B MITH.T.); Jsq¢ - TOJIOBBIE pacXxobl (B THIC.pYy0.); a 1
b - koadduimeHTsl, 3aBUCANIME OT TEXHUKO-IKCIUTYaTAllMOHHBIX XapaKTCPUCTUK JIMHUK. 3HAYCHUS
ko3 unmenton: aus muaun Aeéb a= 500, b=6; nns munun AeF a=400, b=10; nns muauu A0b a=600, b=5.
2 cemecTp

44. CkopoCTb JBYKEHHS TouKH V=6t-10t m/c. HaliTi 1yTh, IpOiIeHHBIHA TOUYKOI 32 6-F0 CEKYHTY.

45.]1a moe3na Hayalld JBUTATHCS OJHOBPEMEHHO M3 OJHOW TOYKH B OJHOM HANpPAaBICHUU IO TMPSMOM.
I[lepBOe Telmo IBHXKETCS CO CKOPOCThIO V=5t?+8t m/c, BTopoe — €O CKOpOCThIOV=6t+9 m/c. Ha kakom
pacCTOSIHUY APYT OT Apyra OHU OKAKYyTCs depe3 5 ¢?

46.CKOpOCTh IPAMOJIMHEHHOTO JBIDKEHHS 110€3/1a BhIpaxaeTcs GopMynoi v=9t% -2t-8 (m/c). Haiiti myTs,
IPONJICHHBIN TEJIOM 3a 3 CEKYH]I OT Hayajla JIBH)KEHUS.

3 cemecTp

47 Iloe3n NBUXKETCS MPSIMOJIUHEHHO cO ckopocThio V(1)=4t. Haiinure 3aKoH ABMKEHUS Tena, eciu mpu t=1
TEJIO0 HAXOJWJIOCh B HaYase KOOpIUHAT.

48. OnpenenuTh Maccy COCTaBa Moe3/1a, COCTOSIIETO U3 YEThHIPEXOCHBIX BaroHOB Maccor 80 T KaXKIbIi,
KOTOpBIi TerioBo3 2TD116 MokeT MpoBECTH MO YYacTKy € PACUYETHBIM MOIBEMOM, YKIIOH KOTOPOTO 1p =
8%o, pactiosioxkeHHOMY B KpuBoil paguycoM Rkp = 1500 m. I1yTs 3BeHbEBOIA.

49. Onpenenutb Maccy COCTaBa JIsl UCXOIHBIX JAHHBIX MpUMepa | mpH yCIOBUH, UTO COCTAB MOe3/1a
BKIItoUaeT 50% 1Mo Macce YeThIPEXOCHBIX BATOHOB HA POJIMKOBBIX MOIIAITHAKAX Maccoi 80T KaKIIbIii 1
50% BOCBMHOCHBIX BaroHOB KaxkabIid Maccor 140T.

4 cemecTp

50. BeposiTHOCTH TOTO, YTO TPH MOE3/a ONPEICICHHBIX HAIPABIEHUH MPUOYIYT HA CTAHIIUIO CTPOTO MO
pacnucanuio, cooTBeTcTBeHHO paBHbl: 0,9; 0,95 u 0,85. HaliTu BeposiTHOCTh TOTO, YTO: a) BCE MOe3/a
npUOYIYT MO paclycaHuio; 0) JBa moe3aa MpuoOyayT MO PACIIMCAHUIO; B) XOTS ObI OJIMH 10€3]] HE MpUoyIeT
10 PaCIHCAHUIO.

51.  XKene3HogopokHBIM cocTaB (hopMHUpyeTCs U3 JECSITH BaroHoB. HailTu BeposSTHOCTH TOTO, YTO JBa
OTIPE/ICIICHHBIX BarOHA OKKYTCS PSAIOM.

52. Haiigute 3aBUCHMOCTH JKCIUTYaTallMOHHBIX PACXOJOB JKEJNE3HBIX JOPOT, MPUXOAAIUXcsS Ha 1 KM
IKCITYaTaIMOHHOH JUTUHBI, OT CPETHECYTOYHON POU3BOIUTEILHOCTH JJOKOMOTHBA B TPY30BOM JIBH)KCHUH,
pacmornarass ~ CIEQyIOIIUMHU  CTAaTUCTUYECKUMHU  JAaHHBIMH:  NPOU3BOJUTENBHOCTH  JIOKOMOTHBA
(KM)/3KCIUTyaTallMOHHbIe pacxobl (MIH. pyo/km) = {920/33,5; 740/22,2; 880/34,5; 1030/52,4; 1400/55,3;
1370/61,8; 1170/38,0; 100/49,8; 1100/51,7; 1080/85,0; 1090/56,9; 1170/58,5; 930/42,5; 440/43,1;
1340/69,3; 1240/75,6; 1230/50,7; 1210/42,7; 1080/38,1; 780/59,0; 1580/75,1; 1620/72,0; 1350/72,6;
1370/68,9; 1090/50,3}.

OIIK-1.1  IIpumenser Meronnl | OOyJarOUIHIiCS BIaICeT:

BBICUIEH MATEMATHKH JIJI PEIIEHUS | METOJAMHU MAaTeMaTHYECKOTO ONHUCAaHMs (PU3MICCKUX SBICHUN U IIPOLECCOB,

3a7a4 PO(ECCHOHATBHON | -ammapaToM MaTeMaTHYECKOTO aHallk3a, TEOPHU BEPOSITHOCTENH U MaTEMATUYECKOHW CTATHCTUKH.
JIESTENbHOCTH

1 cemectp.

53. Haiitu BekTOpHOE POMU3BEIEHUE BEKTOPOB
a={2;1;3}u b={1; 2; 3}.

3x2+9x +6

54. Haif lim —————
aiTi npesien lim I

1
55.HaiiTn ypaBHeHHE KacaTelnbHOH K rpaduKy QyHKIUH Y= —; "y B Touke (0;1).
x

2 cemectp

y . 2x3 —x®+2
56. Haiiqute HeompeaeneHnblil uaterpan | = jfdx

57. Haittu 35auenne U § B Touxe M (0;-7/2;0), ecmn U=cos (x?-y+2°).
58.Haiitu o6nacte onpenenenust Gpyakuun T (X, y)=4/3y+2.
3 cemectp




59.. YKasaTh BUJ 4acTHOTO pemerns ypasuenus Y —2Y' = 6+12X — 24x°
60. Pemmuts nuddepeHnmanibHoe ypaBHEHHE Y’ COS X + Y = XSin X .

n!

61. C nomombto npusHaka Jlanambepa onpeaenauTh CXOAUMOCTh psijia ZW

n=1
4 cemectp
62. U3 renepanbHON COBOKYITHOCTH M3BJIeYeHa BhIOOpKa o0bema N=20.

Xi 3 4 6 9
ni 2 4 7 7

Haiitu HCCMCUICHHYIO OLICHKY MAaTECMAaTUYCCKOI'0 OKUAaHUs.

63. Ha cknag mocrynaet 40% neraneit ¢ nmepsoro 3aBoga u 60% neraneit co BToporo 3aBoja. BeposTHOCTh
W3TOTOBJICHHSI Opaka Jyisi IEpPBOTO U BTOPOTo 3aBojia cooTBeTcTBeHHO paBHbl 0,01 u 0, 04.Haiitu BeposTHOCTH
TOT0, YTO HayJauy NOCTYIHUBIIAs HA CKJIaJ JETallb OKa)XeTcs OpaKOBaHHOM.

64.Bo3mokHbIe 3HaUeHHs CitydaiiHoi BennunHbl X TakoBbl:0,10,5. 3BectHbl BepositHocTu: P(0) =0,1; p(5)
=0, 7.Haiitu p(10).

2.3. Ilepeuenb BOpoCoOB JUIsl MOATOTOBKH O0YYaOUIMXCs K IPOMEKYTOUHOM aTTecTalluu

Icemectp (3auer)
Jluneiinas anredpa u aHaJIMTUYECKasi TEOMETPUS

1.ITonsitue o matpune. OnpeaeauTesn BTOPOro U TPETHETO MOPSIIKOB.
2.OCHOBHBIE CBOWMCTBA OIPEICIUTEIICH.
3.MuHOp U anredpandeckoe JOMOJTHEHHE.
4.TeopeMbl 0 pa3yIoKEHUN ONPEIEIIUTEINS 110 JIEMEHTaM CTPOKH UJTH CTOJIONA.
5.Pemenue cuctem nuHelHbIX ypaBHeHUi (CJIY) ¢ momornrsio onpenenuteneii. @opmynsl Kpamepa.
6.CrnoxeHre MaTpull, yMHOXKeHHEe Ha yucyio. HyneBast matpuiia.
7.YMHOKE€HHE MaTpULbl Ha MaTpunly. EquHndHas maTpuna.
8.00parnas matpuiia. Marpuunsiii metos pemenust CJIY.
9.Panr marpunel u ero Berunciienue. Teopema Kponekepa-Kanemmn.
10.IIpocteiimne cBenenus o Bekropax. CllokeHHE BEKTOPOB. Y MHOXKEHHE BEKTOpA HA YUCIIO.
11.ba3uc u koopanHaTel BekTopa. [Ipoekius BekTopa Ha BekTop. PasnoxkeHne BeKTopa B OpTOrOHAJIbHOM Oa3uce.
Hanpasisromuye KOCHHYCbI BEKTOpA.
12.CxansipHO€ MPOU3BEICHUE BEKTOPOB U €r0 CBOMCTBA. Y CIIOBHE OPTOTOHATLHOCTH BEKTOPOB.
13.BekTopHOE IPOU3BEIEHUE BEKTOPOB U €0 CBOMCTBA. Y CJIOBHE KOJUIMHEAPHOCTH BEKTOPOB.
14.CmMemianHOoe IpOU3BEICHUE BEKTOPOB U €r0 CBOICTBA.
15.JIunelinblie npocTpancTBa. ba3uc u pa3sMepHOCTh JINHEHHOTO NIPOCTPAHCTBA.
16.AxcromaTHueckoe OrpeielIeHle CKaJipHOro Mpon3BeAeH . EBKINI0BbI MpoCcTpaHCTBa.
17.11nockocTh. YpaBHEHHs IJIOCKOCTH B HOPMaJIbHOM BHJIE B BEKTOPHOM U KOOPIUHATHOM (hopMmax.
18.0011ee ypaBHEHHE MJIOCKOCTH, PUBEJEHUE €0 K HOPMaJIbHOMY BHy. Y paBHEHHE IJIOCKOCTH, TPOXOAIIEH
4yepe3 JaHHYIO TOUKY.
19.YacTHble caydan pacioJIOAKEHHS TIIOCKOCTA OTHOCUTEIBHO CUCTEMBI KOOPIMHAT.
20.YcnoBus napajuieIbHOCTH U NMEPIEHIUKYISPHOCTH IIJIOCKOCTEN. YTOJ MEXY INIOCKOCTAMHU. PaccrosiHue oT
TOYKH JI0 TJIOCKOCTH.
21.YpaBHEHHE IJIOCKOCTH, IPOXOIALIEHN UeEpE3 TP JaHHbIE TOUKH. | MIIEpIIOCKOCTD.
22 Ilpsmas nuHus. BeKTOpHOE, KAHOHWYECKHE U ITApaMETPUIECKNE YPAaBHEHUS IPSMOM JINHUH.
23.YpaBHeHue NMpsIMOH, poxoJisiiel yepes 1Be Touku. Ob1iee ypaBHeHre npsiMoid. B3anMHoe pacrnonoxenue
MPSIMBIX B IPOCTPAHCTBE.
24.B3anMHOE pacIoyIoKEHHUE MPSIMON U TNIOCKOCTH.
25.YpaBHEHHs ¥ CBOMCTBA KPUBBIX BTOPOTO MOPsIKA (dIUTHTICA, TUIIEPOOITBI, TapadoIIbl ).
26.I1lonsspHas cucreMa KOOpAUHAT. Y PaBHEHUS KPUBBIX B MOJIIPHBIX KOOPAWHATAX.

BBeneHne B MaTeMaTUYECKUI aHAIIN3
1. Yucnosas gpyHkius ogHo nepemennoi. Kiaccesl pynkmuit. CBoiicTBa rpadukoB PyHKITHH.



2.Anrebpanueckas kiaaccuduranus QyHKIuil.

3.IlocnenoBarenbHOCTh. YHUCIOBAs MOCIIEI0BATEILHOCTD.

4.Ilpenen uncnoBoil GyHKIIMHA OAHOU NMEPEMEHHON B TOUKE M OECKOHEUHO YIaJICHHOW TOUKE.

5. beckoneuno mamas BenuunHa (BM). Orpanwuenusie, 6eckoneuno Oomnbinue (BB) u oTmenumebie ot Hyns
BeJIMYMHBL. Teopema

cBs13u BM ¢ BeNIMUMHON, UMEIOILEH TIPEACIL.

6. Teopema o cBsizu bM u bb BennuuH. TeopeMa 0 CBSI3U OTAECTMMON OT HYJISI U OTPAHUYEHHOUN BEJTMYUHBI.

7. Ilpocreitmue cBorictBa bM BenuuuH.

8.Ilpocreiiiirie cBOMCTBA IPEIEIIOB.

9.CpaBuenue bM. DkBuBanentHsic bM.

10.CgoiicTBa 3xBuBaneHTHbIX BM. ['maBnas ywacts BM u bb BennuuH.

11.Teopemsl 0 npeenbLHOM MEPEX0/ie B HEPABEHCTBE U MEPBBIN MPU3HAK CYIIECTBOBAHUS Mpeiea.

12.11epBbIit 1 BTOPOI1 3aMeYaTeNIbHbIE TIPEACIIbI.

13.®yukuus, HempepblBHAsI B TOYKE M Ha OTpe3ke. OJHOCTOPOHHHE Mpenenbl. Buiasl Todek paspbiBa Uit
YUCJIOBON (DYHKIIMH OJTHOM TIEPEMEHHOM.

14.CpoiicTBa QyHKIIUI, HENPEPHIBHBIX B TOUKE.

15.CBoiicTBa GyHKIIHI, HEMPEPHIBHBIX HA OTPE3KE.

HuddepeHnpraibHOE HCUUCTICHUE
1. Auddepennman u mpou3BoIHAS YUCIOBON (QYHKIIUHN OJHOM MepeMeHHOM. ['eomeTpruuecKkuii cMbICIT.
2.CBoziKa npaBuil JUIsl BBIYUCIICHUS TPOU3BOJHBIX.
3.Teopema o cBsi3u 1uGEepeHINPYEMOCTH W CYIIECTBOBAHUS MPOU3BOAHOW. Teopema o CBs3H
I pepeHIPyEeMOCTH U HENPEPHIBHOCTH.
4.Bpraucienue nponu3BOAHBIX U TU(HEPEHINATIOB CI0XKHBIX (YHKIUH.
5.Bbruucnenye npou3BOAHBIX HEABHBIX ()YHKLUH.
6.ITpon3BonnbIe U MU GEepeHITaTBl BEICIINX TOPSIKOB ISl YUCIOBON (YHKIIMU OIHOM IMepeMeHHOH.
7.CsoiictBa dhyHk1uH, tuddepenupyembix Ha untepsaie. Teopemsl Pomst, Komm u Jlarpamxka.
8.Teopema Jlonurans. PackpbiTiie HeonpeaeneHHocTel 1o npasuity Jlonurans.
9.®opmyna Teinopa Aji1 MHOTOUJIEHA.
10.®opmymna Teitnopa mst yakuuu. Ocrarounsiii wied gopmyisl Teitnopa B hopme Jlarpanxka u [leano.
11. Bo3pacranue u yobiBaHuE (QYHKIUH.
12.. DkcTpemyMbl QYHKLINH.
13. BBIyKJI0CTh U BOTHYTOCTb KPUBOM.
14.. Touku nepern0da KpUBOM.
15.AcuMITOTHI KPUBOM.
2 cemecTp (3K3aMeH)
@DYHKIIMH HECKOJIBKUX NEPEMEHHBIX
1.Ilonubt  guddepeHnranr U YacTHbIE NPOU3BOJHBIE YHUCIOBOM (YHKIUU HECKOJIBKUX MEpEMEHHBIX.
I'eomeTpuyeckuit CMbICI.
2.JIoxanbHble 3KCTpeMyMbl GYHKIIUN HECKOJIBKUX TEPEMEHHBIX.
3.YcroBHbBIE 3KCTPEMYMBI UUCIIOBON (DYHKIIMU HECKOJIBKHUX IMepeMEeHHbIX. MeTo MHOXKUTeel Jlarpanika.
4.I'nobanbHble SKCTPEMYMBbI YUCIOBON (PYHKIIMHM HECKOJIBKUX ITEPEMEHHBIX.
5.IlpousBosiHas CKaJIsAPHOTO MOJIs 0 HANpaBiIeHUIo. [ paueHT.
6.ANMPOKCUMAIINS ONBITHBIX JAHHBIX [0 METOAY HAMMEHbBIIINX KBAJAPATOB.
7 ITpubnnKeHHble METOBI MOMCKA JIOKABHBIX SKCTPEMYMOB.

WHTerpanbHOE UCUNCIEHHE
1.IlepBooOpa3Hast u HeonpeaeNeHHbIA HHTETpaJl.
2.OCHOBHBIE CBOICTBa HEOIIPEIEIIEHHOTO UHTETpaIa.
3.1HTerpupoBaHue MoJICTAHOBKOW U 1O YaCTSM.
4.VlnTerpupoBaHue HEKOTOPBIX (PYHKIIHIA, CoJepKalIX KBaPaTHBIN TpeXuJIeH.
5.Panmmonanenbie Apoou. [IpocTeiimue pannoHaabHbIe IpoOU U UX UHTETPHUPOBAHUE.
6.IlonsTHE ONPENIENIEHHOT0 UHTETpalla KaK IIpeieia UHTErpalbHON CyMMBI.
7.®opmyna HeroTona-JleiiGuuna.
8.OCcHOBHBIE CBOWCTBA ONPEEIIEHHOI0 MHTErpasa.
9.0ueHkH onpeeieHHOro UHTEerpaa.



10.Teopema o cpeHeM 3HAUYCHUH.
11.Bbluucienue onpeaeseHHoro HHTerpaia ¢ MoMOIIbI0 MOJACTAHOBKY U 110 YacTsIM.
12.Brruucnenue miomasel miockux ooactei, o0beMa U TUIONIaAN MMOBEPXHOCTH TeJla BPAIIEHUS C TTOMOIIBIO
OIIpEEIEHHOT0 NHTETpaa.
13.Bpiunciienre AMHBIL JyTU MIOCKON KPUBOH C IMOMOIIBIO OIIPEEICHHOTO HHTETpaa.
14.Beraucienne o0beMa U TUIOIIA U ITOBEPXHOCTH TEJa BPAIICHHUS.
15.HecoOGcTBEeHHBIE HHTETPAJIBI ¢ OECKOHEUHBIMHU ITpe/ieJIaMi UHTETPUPOBAHHUSL.
16.HecoOcTBEHHBIE HHTETPAIIBI OT PAa3pPBIBHBIX (PYHKINH.
17.TeopeMbl 0 CXOAMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.
18.0Onpenenennplii MHTErpall Kak (QyHKIHS MIPEIEIOB HHTETPUPOBAHUS.
KowmrnekcHsie yncna
1.KommuiekcHble uncna B anredpandeckoi popme u IeHCTBHS HaJ HUMH.
2.KoMIIeKCHBIE Yrclia B TPUTOHOMETPHUYECKOM | MoKa3aTeabHou popmax. @opmyiel Myagpa.
3 cemectp (3K3aMeH)

OObIkHOBEHHBIE U (G epeHITnaTbHbIC YPaBHECHUS
1.INonsarue o nuddepenuuansuom ypasaenuu (V). 3agaga Komm st 1Y mepBoro nopsiika.
2.YpaBHEHHE C pa3eiAOIUMUC nepeMeHHbIMU. JIunelinoe Y.
3.0mHOpoHOe muddepeHInabHOe YpaBHEHHE (TIEPBOTO TOPSIKA).
4.YpaBHeHus B NOIHBIX TuddepeHimanax.
5.3amaqa Komm st quddepeHnnanbHbpIX YpaBHEHHNA BBICIIIAX ITOPSIIKOB.
6.YpaBHEeHUsI, JOMYCKAIOIME TIOHUKEHHUE MOPSIIKA.
7.JIunelinbie oTHOPOIHBIE YpaBHEeHUs . OnpeneneHus: u CBONCTBA.
8.Perienne TMHEMHBIX OHOPOAHBIX YPABHEHUN C TIOCTOSIHHBIMU KO3 PHUIIECHTAMHU.
9.CTtpykTypa pelieHus TMHEHHOTO HEOJHOPOIHOTO YPaBHEHHUSI.
10.Haxox/1eHre 4acTHOTO pelieHus JIMHEHHOTO HEOJTHOPOAHOTO YPaBHEHHS C TOCTOSSHHBIMU KOA(pUITUEHTaAMH
U C PaBOHl YaCThIO CHELMAIBLHOTO BU/IA.
11.Metoz Bapuanuu Ipou3BOIbHBIX TOCTOSHHBIX.
12.Hopmainbnsie cuctemsl Y. Pemenue cucrem 1Y ¢ mocTossHHBIMEA KO PHUITIEHTAMU METOI0M HUCKITIOUEHHUS.

Psaner
1.Psa. Cymma pana.
2.001u1e cBOMCTBA CXOASIIUXCS PSIOB.
3.CpaBHEHUE PAJIOB C MOJIOKUTEIbHBIMH WICHAMHU.
4.1lpuznak cxonumoctu Jlanambepa Asisi HOJ0KUTEIbHBIX PSAIOB.
5.PagukanpHblii mpu3HaK cxoAuMOocTH Koy 11 oI0KUTENBHBIX PSAI0B.
6.MluTerpanbHbli NpU3HAK cX0AUMOCTH KoM /17151 MONT0XKUTENbHBIX PSIIOB.
7.3nakouepenyromnue psabl. Teopema JleitoHuna.
8.3HakornepeMeHHbIe psAibl. AOCONMIOTHAS U YCIIOBHAS CXOJUMOCTH.
9.®yHKIIMOHAIBHBIE PSJIBI U X CBOWCTBA.
10.Cteniennsie psiasl. Teopema Abersi.
11.Psn Teiinopa.
12.Bpruncienuie 3HaueHus: GyHKIUH ITyTEM pa3iioKEeHUs B CTEIIEHHOM PSII.
13.BpIuncieHye NHTErpajioB IIyTEM PA3JI0KEHUsI B CTEIEHHON Psi.
14.ITpubnmxeHHo pemienre AU hepeHInaIbHbIX YPaBHEHHH ¢ TOMOIIBIO PSJIOB.
15. TpuroHomeTpuYECKUE PSBI.
16.Psap1 dypee.

4 cemectp (vauer)

Teopus BepossTHOCTEN
1.OcHoBHBIC TOHATHS U omnpeneneHus. Cinydaiinpie coobIThsA. Kimaccmueckoe v CTaTHCTHYECKOE ONPECICHHS
BEPOSITHOCTH COOBITHS.
2.0OCHOBHBIE TEOPEMBI TEOPHH BeposTHOCTEH. [ToHast rpyrima coOBITHIA.
3.3aBUCHMbBIE M HE3aBUCUMBIE COOBITHA. Y CIIOBHAsI BEPOSTHOCTh. TeopeMa yMHOKEHHUSI BEPOSITHOCTEH.
4.dopmyna MoTHOM BeposATHOCTH. BepostHocTh runoTe3 (dhopmyna baiieca).
5.Cnyuaiinas BenuuuHa (CB). 3akoH pacnpenenenust CB. @yHkuus pacnpeseneHus, €€ CBONCTBA.
6.DyHKIMS TIIIOTHOCTH, €€ CBOMCTBa. Xapakrepuctuku CB.



7.buHOMMaNBHBIN 3aK0H pacnpeaeneHus CB, ero cBolcTBa, XapaKTEPUCTUKH.

8.Pacnpenenenue Ilyaccona, ero xapakTepuCTHKU.

9.PaBHOMEpHOE M MOKa3aTeIbHOE pacnpeaeneHus HenpeposisHo CB.

10.Hopmanbubiii  3akoH pacnpeaenenuss CB. ®ynkuus mnnotHoctd. HopMupoBaHHoe HOpMaslbHOE
pacnpenenenue. Marerpan BepositHocTel (pynkius Jlammaca).

11.BeposatHoCTb onafanus B 3a1aHHbI nHTEpBail. [IpaBuio Tpex curm. ACUMMETpUs U 3KCIIecC.
12.BeposATHOCTh HACTYIUICHHUSI COOBITMM INMPU HE3aBUCHUMBIX HcbITaHUAX (popmynsl bepnymmu, ITyaccoHa,
JoKajgbHas Teopema Jlamaca).

13.3akon Gospmux yucen. Teopema YeObIimeBa, yacTHBIN ciiydail TeopeMbl. Teopema bepaymnu. [Tonstue o
Teopeme JIAmyHoBa.

14.TlonsiTe 0 Cy4alHBIN MPOILIECC U UX XAPAKTEPUCTUKAX.

15.9nemMeHThI TEOPUM HAZEKHOCTH.

MaremMaTnyeckasi CTAaTUCTHKA

1.I'enepanbHass COBOKYHNHOCTh M BblOOpka. CraTuctuyeckas ¢(yHkius pacnpenenenus. Craructuueckas
IJIOTHOCTh BEPOSATHOCTH. UMCIIOBBIE XapaKTEPUCTUKN CTATUCTUYECKUX PACIIPEACICHUM.

2.OCHOBHBIE TOHATUSA O TOYEYHBIX OLIEHKAX MapaMerpoB pacnpenencHus. OleHKa MaTeMaTHYecKOro
OKMJIaHHUSL.

3.MeTo1bl IOCTPOECHMS 3aKOHOB PAcIpPEACIICHUS 110 OIBITHBIM JaHHBIM: METOJ MOMEHTOB.

4.1IpyHIMO MaKCUMAaJIbHOTO MPaBIONOA00us.

5./loBepuTenbHBIE UHTEpBajAbl U JIOBEpUTEIbHAs BEPOATHOCTb. JlOBepUTENbHBIM MHTEpBAN  AJIA
MaTEMaTHYECKOTO OXKUIAHUS IPU OOJIBIIIOM 00beMe BEIOOPKH.

6.JloBepUTENIbHBIM HHTEPBAJ 1151 MATEMaTUYECKOI0 OKUIaHUS IIPH MaJIOM 00beMe BBIOOPKH.

7.1IoHATHE O CTATUCTUYECKUX TUIIOTE3AX.
8.Bunpl runotes. Kputepuii [lupcona X2.

9.I'mmore3a 0 AMCHEpPCUSX NIBYX HOPMAJbHBIX ciaydaiHbIX BennmuuHax (CB) (pu HEM3BECTHBIX CPEIHUX).
I'unotesa o qucnepcusx AByx HopManbHbIX CB (pu U3BECTHBIX CpEIHUX).

10.Muoromepubie CB. ®yHKIMS U TNIOTHOCTH pactipeaesienus npymeproi CB.

11.YcnoBHele 3ak0HBI pacnpeneneHus. MomeHTsl 1symepHoi CB.

12.HopManbHbIH 3aKOH Ha MJIOCKOCTHU. Y CJIOBHBIE MATEMATUYECKUE OXKUIAAHUS.

13.JIunelinas perpeccus.

14 . KoppensaimoHHO-perpecCHOHHbIM  aHanmn3. OyHKIMOHAIbHASA, CTOXAaCTHYEeCKas ¢ KOPPEesSIUOHHAs
3aBUCUMOCTH.

15.0npenenenre GopMbl TAPHOU KOPPENISIIMOHHON 3aBUCUMOCTH.

16.PerpeccrOHHBIN aHaIN3 NApHOH JIMHEHHONW 3aBUCUMOCTH.

17.KoppenaimoHHbIN aHaau3 NapHO JIMHEHHON 3aBUCUMOCTH.

18.Cratuctiueckue MeTo il 00pabOTKH IKCIIEPUMEHTANIBHBIX TaHHBIX.

3. MeToau4eckne MaTepuaJbl, onpeae/sonue Npoueaypy 4 KpuTepuH OeHUBAHUS
c¢opMHPOBAHHOCTH KOMIIETEHIMI NIPH NIPOBEACHUHU MPOMEKYTOYHOM ATTECTALUN

Kpurtepun popmMupoBaHusi OLIEHOK 110 0TBETAM HA BONIPOCHI, BHINOJHEHHIO TECTOBBIX 3aaHUI

- OIIEHKa «OTJHYHO» BBICTABISIETCS OOYYAIOIMIEMYCS, €CIIM KOJUYECTBO TNPABMIIBHBIX OTBETOB Ha
Bornpockl coctaiser 100 — 90% ot obriero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OIIEHKA «XOPOII0» BBICTABISETCS 00YJarOIIEMYCsl, €CJIA KOJMYECTBO MPABIIILHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot ob1iero o0bEMa 3a1aHHBIX BOMTPOCOB;

- OIICHKa «YyIOBJIETBOPHUTEIbHO» BBHICTABISIETCS OOyYarOMIEMYCs, €CJIM KOJIMYECTBO MPaBUIIBHBIX
OTBETOB Ha TeCTOBbIE BONPOCHI —7/5—60 % oT 006111ero o6bEMa 3a1aHHBIX BOIPOCOB,;

- OIICHKAa «HEYAOBJIETBOPUTEJbHO» BBICTABIICTCS OOYUYArOIIEMYCs, €CIH KOJMYECTBO IPaBHIIBHBIX
0TBeTOB — MeHee 60% oT 0011ero 00bEMa 3a1aHHBIX BOIPOCOB.

Kpurepun ¢popMupoBaHusi OLIEHOK N0 pe3yJbTaTaM BbINOJHEHHUSA 3aJaHUIl



«OTAHYIHO/32UTEHO0» — CTABUTCS 3a pa0dOTY, BBHIIIOJHEHHYIO ITOJTHOCTBIO 0€3 OMMOOK U HEJ0YCTOB.

«Xopo110/3a4TeH0» — CTaBUTCS 32 PadOTY, BHIMOIHEHHYIO MTOJIHOCTHIO, HO MPH HAIMYUH B HEll He Ooliee
OJTHOM HEerpyOoi OMMOKHU M OJTHOTO HeJoueTa, He Oosee Tpex HeT0UYETOB.

«Y10BJIETBOPHUTEIBHO/3a4TEH0» — CTABUTCS 32 PabOTYy, €clU O00yJYaIONIUIiCs MPAaBUIBHO BBITIOIHIII HE
MeHee 2/3 Bcell paboThl WM TONMYCTHI He Oojiee oHOM rpy0oit omMOKH U JBYX HEI0YETOB, HE Oojee OHOM
rpy0oii u omHO# HerpyOoii ommOku, He Oojee Tpex HerpyoObIX OIMOOK, OAHON HErpyO0oW OMIMOKH U JIBYX
HEJI0YETOB.

«HeynoBjieTBOpUTEJIBLHO/HE 3a4TEHO» — CTAaBUTCA 3a PA0OOTY, €CIM YHUCIO OMMOOK W HEIO0YETOB
MIPEBBICKIIO HOPMY JUTSI OIIEHKH «YOBJICTBOPUTEIBHO)» MU MPABUIBLHO BBITIOJHEHO MeHee 2/3 Bcel paboThl.

Buowl owubok:

- epybvie owubOKY. He3HaHUe OCHOBHLIX NOHSMUL, NPAGUIL, HOPM, HE3HAHUE NPUEeMO8 pPeuleHus 3a0ady,
OWUOKU, NOKA3bIBAIOWUE HENPABUTILHOE NOHUMAHUE YCII08USL NPEON0NCEHHO20 3A0AHUSL.

- HeepyOble OWUOKU: HEMOYHOCMU POPMYTUPOBOK, ONpedeleHUll, HePAYUOHAIbHBIL 8b100P X00A PeueHUsl.

- HeOoYembvl.: HePAYUOHAbHbIEe NPUEMbL 8bINOJIHEHUS 3A0AHUsL, OMOEbHbLE NOZPEUHOCMU 8 (POPMYIUPOBKe
86160008, HEOPEICHOE BLINOJIHEHUE 3A0AHUSL.

Kpurepuu popMupoBanus OeHOK M0 3a4eTy

«3auTeHO»» - OOydaroLMiics MOJIy4yWJ OLIEHKY «3auyTe€HO» [0 BCeM JIabOpaTOpHBIM paboTam,
00yJaroImuiicsi JeMOHCTPUPYET 3HAHWE OCHOBHBIX PAa3JIENIOB MPOrpaMMbl M3y4aeMOro Kypca: ero 0a30BBIX
HNOHATUN M (GyHAAMEHTAIBHBIX NpoOseM; MpHoOpesl HeoOXOAMMbIE YMEHHS M HABBIKM, OCBOWJI BOIIPOCHI
MPAaKTUYECKOTO MPUMEHEHHS IIOJIyYeHHBIX 3HAHWW, HE JOMYyCTUI (PAKTHUYECKUX OIIMOOK IPH OTBETE,
JNOCTAaTOYHO TIOCIENOBATEJBHO M JIOTMYHO M3JIaraeT TEOPETUYECKMM MaTepuall, JOIyCKas JIHIIb
HE3HAYUTEIIbHBIE HAPYLIEHUS M0CIE10BAaTEIbBHOCTH U3JI0KEHHS U HEKOTOPbIE HETOYHOCTH.

«He 3auTeHO»» - 3adTeHBl HE Bce JA0OpaTOpHBIE PabOTHI, BBICTABISCTCS B TOM CiIy4ae, KOraa
00yJaroImuics: IEMOHCTPUPYET (parMeHTapHbIE 3HAHUS OCHOBHBIX Pa3JeNIOB MPOrpaMMbl H3y4aeMOoro Kypca:
ero 0a30BBIX MOHATUH M (QYHIAMEHTAIBHBIX MPOOJIeM. Y 3K3aMEHYeMOro Ciiad0 BBIpakeHa CIOCOOHOCThH K
CaMOCTOATCIIBHOMY QAHAJIUTUYCCKOMY MBIIUICHUIO, HWMCIOTCA 3aTPpyAHCHHA B H3JIOKCHUM MATCpHajia,
OTCYTCTBYIOT HEOOXOIMMbIE YMEHUS M HABBIKH, OMYIIEHBI TpyOble OMMUOKH U He3HaHWE TEPMUHOJIOT MU, OTKA3
OTBEYaTh Ha JOMOJHUTEIbHBIE BOIPOCHI, 3HAHUE KOTOPHIX HEOOXOAUMO IS MOTYIECHUS MTOJI0KUTENbHOM OLIEHKH

Kpurepun ¢popmupoBanus OLIEHOK 110 IK3aMEHY

- OLIEHKA «OTJMYHO» BBICTABISETCA 00yUaroeMycs, eCiiu

00yYaroIuics AEMOHCTPUPYET 3HAHUE BCEX Pa3/eioB M3y4aeMOW IUCLMILIMHBL COJEpXkKaHUE 0a30BBIX
NOHATUN M (QyHIAMEHTaJbHBIX MPOOJEM; YMEHHME u3jaraTb NMPOrpaMMHBIA MaTepuai ¢ JeMOHCTparuen
KOHKpeTHBIX TNpuMepoB. CBOOOJHOE BIaJ€HHE MaTEpUaJIOM JOJDKHO XapaKTepU30BaThCs JIOTMYECKOM
SCHOCTBIO Y YETKMM BHJICHHEM IIyTE€l NMPUMEHEHHUs IOJYYECHHBIX 3HAHUM B NPAKTUUYECKOU JEATEIBHOCTH,
YMEHHEM CBSI3aTh MaTepuall ¢ APYTUMHU OTPaCiIsIMU 3HAHUS,

- OLIEHKA «XOpOLI0O» - 00ydJarouuiicss JeMOHCTPUPYET 3HAHUS BCEX pa3eioB M3y4yaeMOM TUCIMITIMHBIL:
coJiep;kaHue 0a30BbIX MOHATUHN U PyHIAMEHTABHBIX MPo0JIeM; MpHoOpes He0OX0IMMbIe YMEHUS U HaBbIKH,
OCBOMJI BOTIPOCHI NMPAKTHYECKOT'0 MPUMEHEHHS MOMYyYSHHBIX 3HAHUH, HE JOMYCTUI (aKTHUECKUX OIIUOOK
IIPU OTBETE, IOCTATOYHO MOCIEI0BATENIbHO U JIOTUYHO U3JIaraeT TEOPETUUECKU MaTepual, 10MycKast JTUIIb
HE3HAUUTENIbHBIE HAPYIICHUS MTOCIEI0BaTEIbHOCTH U3JI0KEHHUS U HEKOTOpbIe HETOYHOCTHU. Takum oOpasom
JaHHasl OLIEHKa BHICTABIISETCS 32 IPABWIIbHBIN, HO HEJOCTATOYHO MOJHBII OTBET.

- OLEHKAa «YIO0BJETBOPHUTEIbHO» - OOydJaloUIMiics JIeMOHCTPUPYET 3HAaHHUE OCHOBHBIX pa3/elioB
IpOrpaMMbl U3y4aeMOro Kypca: ero 0a3oBbIX MOHATHH M (QyHAaMeHTadbHBIX mpolieM. OnHAKO 3HaHUE
OCHOBHBIX ITPO0OJIEM Kypca He MOJKPEIIISIOTCS KOHKPETHBIMH MTPAKTHYECKUMHU ITPUMEPAMH, HE MOJIHOCTHIO
pacKphITa CyIIHOCTh BOIIPOCOB, OTBET HEAOCTATOYHO JIOTUYEH M HE BCET/a MOCIEN0BATENIEH, JOMYIIEHbI
OLIMOKH U HETOYHOCTH.;

- OLIEHKA «HeY/I0BJIETBOPHUTEJbHO»- BHICTABIISIETCSI B TOM Cllydae, KOrja oOydyaroluiicss 1eMOHCTPUPYET
(dbparMeHTapHbIe 3HAHUS OCHOBHBIX pa3JlelioB MPOTPaMMbl M3Y4aeMOTo Kypca: ero 0a30BBIX MOHATUN U
dbyHIaMeHTaNBHBIX MPoOJeM. Y 3SK3aMEeHYeMOro cjabo BBIpaK€Ha CIIOCOOHOCTh K CaMOCTOSTEIIbHOMY
AHAIIUTUYCCKOMY  MBIINUICHUIO, MWMCIOTCA 3aTpyAHCHUSA B  H3JIOKCHHU MaTcpuajla, OTCYTCTBYIOT
HEOOXOIMMBIC YMEHUS ¥ HABBIKH, JIOMYIIEHBI IPyOble OIMOKN ¥ HE3HaHUE TEPMHUHOJIOTHUH, OTKa3 OTBEYATh
Ha JOMOJJHUTCIIbHBIC BOIIPOCHI, 3HAHUC KOTOPbIX HGO6XOI[I/IMO JJI TIOJTYYCHU A MOJIOKUTEIbHOU OLCHKU
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