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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/

33

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.




