[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:

®WO: Makcumos Anekceit boPM AL CTEPCTBO OBPA3BOBAHUS U HAYKHA

[lomKHOCT: OMPEKTOP AenapTdMEHTA Mo OJ/IEIBOBaTEHbHOI/I NONKINKE

Nera nopmucas: 15092023 163605 POCCHMMCKOM ®EJEPALIMUA
Vinkansislii iD@I@PATIBRIOE TOCYAaPCTBEHHOE OID/IKETHOE 00pa30BaTEIbHOE YUPEKICHUE

Bdb180d1a3102ac9e60521a5672742735 18016 ety oGpasoBamHms
«MOCKOBCKHUH ITOJIUTEXHUYECKHMMY YHUBEPCUTET»

YTBEPKRIAARK
Hexan hakyibTeTa MAIHHOCTPOEHHA

/MH Cadonos/

Iz

PABOYAS ITPOT'PAMMA JTUCIUITJINHBI

«BbIcIIasi MAaTEMATHKA)

CnenuanbHOCTh
15.05.01 «IIpoexkTHpOBaHME TEXHOJOTHYECKMX MAIINH U KOMILJIEKCOB)

OO6pazoBaTenpHas mporpamMma (IpouIIh)
«IIpoekTHpOBaHUE TEXHOJOTHIYECKNX KOMILUIEKCOB B MAIIIMHOCTPOECHU I

KBanudukanms (cTeneHb) BHITYCKHUKA:
HNuikenep

dopma oOydeHus
Ounasn

Mocksa 2018 r.

”'Fﬁﬁ e 2018 r.



[Iporpamma auciurinHbl «BbicIasgi MaTeMATHKA» COCTaBIIEHA B COOTBETCTBUU C
tpedoBanusiMu ®I'OC BO u ydeOHbIM Iu1aHOM MO crnenuanbHocTH 15.05.01
«IIpoekTHpOBaHHE TEXHOJOTMYECKUX MAIIUH U KOMILJIEKCOB» U NPOQUIIO MOJI-
rotoBki «IIpoekTHpoBaHMe TEXHOJOTHYECKHMX KOMILUIEKCOB B MAIIMHOCTPOe-
HUI.

IIporpamMmmy cocTaBuiI:
701, K.I.H /MyxanoB C.A./

IIporpamMmma nuciuiuiiHbel «BpIcimass Marematuka» no crenuaibHocty 15.05.01
«IIpoekTHpOBaHME TEXHOJOTHYECKHUX MAIIMH U KOMILIEKCOB» U IPOGUIIIO TI0/-
rotoBku «IIpoekTMpoOBaHMEe TEXHOJOTHYECKHX KOMILIEKCOB B MAIIMHOCTpoOe-
HHMW» YTBEpIKIcHA Ha 3aceqanuu kadenpsl «MaTtemaTukay

« » 2018 r., mpoTokon Ne
3aB. kadeapoit «MaremaTtukay, npod., 1.¢.-M.H. /T".C.XKykoBa/

[porpamsma cornacosana ¢ pykosoanTenem ofpasosatebioil nporpaMmel 1o
HANPABICHHIO NOATOTOBKH 15.05.01 «llpoekTHpoBaHHE TEXHOMOTHHECKHX MALLHH M

e # 5
(#2000 BAY

[MporpamMma yreepucieHa Ha 3aceNanui yueOHo-MeTONHYCCKOH KOMHCCHI
thakyNbTETA MALLIHHOCTPOEH M

[lpencenarens KOMHCCHH .--.ﬁfiﬂ'ﬁ;ﬁ/ ] f?f,&’f‘éf#{%f_
= £

wrid w 2% :l}fﬁ&I.HIDL][UMJJI: f‘?'/




OTHECTH:

1. Ilean ocBOeHHMSI AUCHHUILIHHBI

K ocHOBHBIM meJasIM OCBOCHHUA NHUCLHHMITIIMHBI «BpIcI1as MaTeMaTHKay ciaenyer

BOCIIMTAHUE y CTYJIEHTOB 00IIel MaTEMaTUUECKOM KYJIbTYpHI;
NpUOOpPETEHUE CTYyJEHTAaMH HIMPOKOTO Kpyra MaTeMaTH4YeCKUX 3HAHU,
YMEHHU U HABBIKOB;

pa3BUTHE CHOCOOHOCTH CTYACHTOB K HWHIYKTMBHOMY H JI€AYKTHUBHOMY
MBIIIJICHUIO HAPSY C Pa3BUTHEM MaTEMaTU4YECKON MHTYULINN;

YMEHHE CTYJICHTAaMH pPa3BUBaTh HABBIKM CAMOCTOSTEIBHOIO HW3Y4YECHUS
y4eOHOM M HAy4yHOU JHUTEpaTypbl, COAEpKalllell MaTeMaTH4YEeCKHe CBeJe-
HUSI U pE3YJIbTATHL;

MOJIFOTOBKY CTYJAEHTOB K AESITENbHOCTH B COOTBETCTBHU C KBaIHU(DHUKAIH-
OHHOM XapaKTEpUCTUKOHN CIEeNHAaTNCTa, B TOM 4Hcie (POPMUPOBAHUE yMeE-
HUIl MCIIONB30BaTh OCBOEHHBIE MAaTEMAaTUYECKHME METObl B Ipodeccuo-
HAJIbHOW JIEATEIBbHOCTH.

K ocHOBHBIM 3aJa4aM OCBOCHMS HUCLMILUIMHBL «BpICIas MaTeMaTHuKay» Clie-
AYET OTHCCTH:

OCBOCHHE CTYJICHTAMH OCHOBHBIX MOHITHH, METOI0B, (POPMHUPYIOIIUX 00-
IIYI0O MAaTeMaTHYSCKYIO MOJATOTOBKY, HEOOXOIUMYIO IS YCIEIIHOTO pe-
IIICHMSI PUKJIATHBIX 33]1a4;
dbopmupoBaHue y CTyJeHTa TpeOyeMoro Habopa KOMITETCHIIUA, COOTBETCT-
BYIOIIUX €r0 CIEHUAIBHOCTH M 00ECHEUMBAIOUIMX €r0 KOHKYPEHTOCIO-
COOHOCTh Ha PBIHKE TPY/a.

2. Mecrto nucuumindbl B cTpykrype OOII cnienmnaaurera

JucuumiHa «Bpiciasgs MaTeMaThKa» OTHOCUTCS K 0a30BoM yactu Oyioka Bl.
Ee uzyuenue obecrneunBaeT n3yuyeHue TUCIUIIINH:

B 6aszoeoit vacmu:

®dusrKa B MPOU3BOACTBEHHBIX U TEXHOJIOTHYCCKHX MPOIECCaX;
TeopeTndeckass MEXaHUKa;

MeTtposiorus, TeXHUYECKUEe U3MEPEHUS, OCHOBBI B3aUMO3aMEHSIEMOCTH;
MexaHuKa KMJIKOCTH U rasa;

Texanyeckas MEXaHHUKA;

DNEKTPOTEXHUKA U SJIEKTPOHUKA;

DKOHOMUKA U YIIPABJICHUE MAITMHOCTPOUTEIHHBIM ITPOU3BOJICTBOM;
MaremaTudeckoe MOJICTUPOBAHNUE B MAIITUHOCTPOCHUH.

B sapuamuenou vacmu:

CranmapTuzanus u cepTuduKarms.



3. IlepevyeHb MIIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHS N0 AUCHHUILINHE,
COOTHECEHHbIE ¢ MJIAHUPYEMbIMH Pe3yJIbTATAMHN 0CBOEHUSI 00Pa30BaTeJbLHOI
NpOrpaMMblI

B pesynbrare OCBOGHHS IUCHUILIMHBI y 00y4aromuxcsi (pOPMUPYIOTCS Clie-
IOYIOIIMEe KOMIETEHIIUU U AOJKHBI ObITh JTOCTUTHYTHI CIEIYIOUIUME Pe3yJbTaThl 00y-
YeHUS Kak 3Tan (OpMUPOBAHHUS COOTBETCTBYIOIINX KOMIETEHITHN:

Kon
KomMnereHuun

B pe3yabTare ocBOeHus 00pa-
30BaTEeIbHOM NIPOrpaMMbl
o0y4yarouuiics 10JKeH 00J1a-
AaTh

Ilepevyenb nuIaHNpPYyeMBbIX pe3yJIbTATOB
00y4YeHHus M0 JUCUMUILINHE

OK-3

TOTOBHOCTBIO K CaMOpPa3BUTHUIO,
caMopceain3alnnu, UCIoJIb30Ba-
HHUIO TBOPYECKOI'O MOTCHIHUAIa

3HATh:

® 11 IIOHUMATh HpOGHGMBI CaMOpa3BUTUA U
camMopealli3aliy 4YeJloBeKka B 00JIacTh Ma-
TEMaTUKU U TEXHUYECKUX HayK

yMeTh:

® JICTIOJIb30BaTh IMOJIyYEHHbIE 3HAHUS IS
Pa3BUTHS CBOETO TBOPUECKOTO MOTEHIIMATA

BJIA/I€Th:

¢ pU3MKO-MaTEeMAaTUYECKUM amnmnaparoMm, Io-
3BOJISIIOLIUM  pelliaTh NpoOJIeMbl, XapaKTep-
HbIE 17151 TPo(ecCHOHABHON JesITeNbHOCTH,
WCTOJIb3ysl HAKOIUICHHBIM TBOPYECKUU I10-
TEHI[MAT U CIOCOOHOCTH K CAMOPa3BUTHUIO

OK-7

CIIOCOOHOCTBIO K CAMOOPTaHH-
3aliu ¥ caMo00Opa30BaHUIO

3HATh:

 po0JIeMBbl CaMOOPTaHU3AMH U camMooOpa-
30BaHUs YeJIOBeKa B 00J1aCTH MaTEeMaTHKHU U
TEXHUYECKUX HAYK

yMeThb:

® JICTIOJIK30BaTh IMOJIYUCHHBIC 3HAHUS IS
PasBUTHs CBOETO TBOPYECKOI'O MOTEHIMAJa
U JalbHEHIIero caMoo0pa30BaHUs

BJIA/I€Th:

¢ pU3MKO-MaTEeMaTUYECKUM amnmnaparoMm, Io-
3BOJISIIOLIUM pellaTh NpoOJIeMbl, XapaKTep-
HBIE JUI TPO(HECCHOHAIBHON 1S TeNbHOCTH,
WCIOJIb3ysl HAKOIUICHHBIM TBOPYECKUU I10-
TEHIIMAJl M CIOCOOHOCTh K CaMOOpraHu3a-
U ¥ CaMOOOPa30BAHHIO

4. CTpyKTYypAa U CoAepKaAaHUE TUCHHUIINHBI

OO6m1ast TPy10€MKOCTh JUCHUILUIMHBI COCTaBIISIET 17 3a4eTHBIX €IUHMII, T.€. 612
aKaJieMu4YecKkux 4yacoB (13 HuX 324 yaca — caMoCTOsATENIbHasl paboTa CTYJIEHTOB).

Ha nepBoM Kypce BBIACISIOTCS 9 3a4eTHBIX €UHUIL, TIPU 3TOM B IIEPBOM CEMe-
CTpE BBIIECTAIOTCA 4 3a4eTHbIC eAUHUIIBI, T.. 144 akajeMUyecKux yaca, U3 HHX Ha
ayJIMTOPHBIC 3aHATUS OTBOAUTCS 54 daca; Ha CaMOCTOSITENIbHYIO padoTy - 90 yacos,




BO BTOPOM ce€MecCTpe — 5 3aueTHbIX eauHul], T.€. 180 yacos, u3 Hux 90 yacos Ha ay-
JTUTOPHBIE 3aHATHA, 90 YacOB - HA CAaMOCTOSITENIbHYIO pa0OTY CTYJIEHTOB.

Ha BTOpOM Kypce BBIACHSIOTCS 8 3a4eTHBIX €IMHMII, IPU ITOM B TPETHEM Ce-
MECTPE BBIICIISIIOTCS 4 3aU€THBIE €IUHUIB], T.€. 144 akaeMUYECKUX Yaca, U3 HUX Ha
ayJIMTOPHBIC 3aHATUSL OTBOAMTCS 72 yaca; HA CaMOCTOSATENbHYIO padoTy - 72 yaca,
BO BTOPOM Ce€MECTpe — 4 3a4ETHBIX €AUHHUIIBI, T.€. 144 akaIeMUYeCcKUX 4aca, U3 HUX
Ha ayJIUTOPHBIC 3aHIATHUSI OTBOJAMUTCS 72 Yaca; Ha CaMOCTOSTENIbHYIO paboTy - 72 ya-
ca.

Paznensr nuctumumabl «BeIciias MaTeMaTHKa» W3Y4alOTCS HA TMEPBOM U BTO-
pPOM Kypcax.

IlepBrlii cemectp: sekuun — 1 yac B Hepento (18 yacoB), npakTUyecKue 3aHs-
TUs — 2 yaca B Hejelnto (36 yacoB), popmMa KOHTPOJIS - IK3aMEH.

Bropoii cemecTp: nexiuu - 2 yaca B HeAemo (36 4acoB), mMpakTUYECKUE 3aHS-
Tus — 3 yaca B Heemo (54 yaca), hopMa KOHTPOJIS - IK3aMEH.

Tpernii cemectp: nexunn —2 yaca B Henento (36 4acoB), MPaKTUYECKUE 3aHS-
TUs — 2 4aca B Hezeno (36 yacoB), (hopma KOHTPOJIS - DK3aMeEH.

YerBepThlil cemecTp: JeKuuu —2 yaca B HeAemo (36 yacoB), MpaKkTUUYECKUE
3aHATUS — 2 yaca B Hezento (36 yacoB), (opMa KOHTPOJIS - DK3aMEH.

CtpykTypa u cofepxaHue JUCHHUILTUHBI «Bhiciias MareMaTuka» 1Mo Cpokam u
BUJIaM paboThI oTpakeHbI B [IpunokeHunn.

Coneprxkanue pa3iejioB TUCHUILTHHBI
IlepBbIiii cemecTp
Beenenne
[Ipenmer, 3agaun U coJiepKaHue TUCUUIUIMHBL. OCHOBHBIE 3TAllbl PA3BUTHS AUCIIUII-
muHbl. CTpyKTypa Kypca, €Ero MECTO U POJib B TOATOTOBKE CIEUUAIINCTA, CBSA3b C IPY-
TMMHU JUCHHUIINIMHAMU.

Pasznes 1. DiieMeHTHI JIMHEHHOU aJIre0pbl

Tema 1.1. Marpuusl u onpeaeuTe/ 4.

[Tonsitue marpuiiel. Buael matpuu. JleiictBusa Han marpunamu. Oniepanuy Haj
MaTpULAMHU U UX CBOMCTBA. Omnpenenurenu, ux CBOMCTBA U BblUUCIIeHUA. [ToHsATHA
MHUHOpa U aJire0panvdeckoro JOMOJIHEHUS. Pa3ziokeHue onpeneauTesss Mo 3JIEMEH-
TaM CTPOKH WJIM CTOJONA. Bhruuciaenue onpeaeauTenei pa3anyHoro nopsiika.

Tema 1.2. O0paTHass MaTpuuna.

OOparHast MaTpHIla U aJTOPUTM €€ BBIUMCIICHUS. DJIEeMEHTapHbIe Mpeodpaso-
BaHUs Matpull. [IpuBeneHre MaTpuibl K 1MaroHaaIbHOMY WJIU TParelueBUIHOMY BU-
ny. MatpuuHast (opma 3amucy CUCTEMBbI JMHEHHBIX aireOpandyeckux ypaBHEHUMU.
Panr matpuirs!.

Tema 1.3. PemneHue cucreM JMHEHHBIX aJredpandyecKkux ypaBHeHH.

Cucrempl JTUHEHHBIX areOpandecKuX YpaBHECHUN, OCHOBHBIE MOHSTHS peIlie-
HUSI, COBMECTHOCTH U HECOBMECTHOCTU CUCTEMBI. PerieHne cucteM JTMHEHHBIX ypaB-
HeHui metogoM Kpamepa, metomom obpaTHo# MaTpuilbl, MeTogoM ["aycca. [IpoBep-
Ka npaBuibHOCTH pemeHui. Teopema Kponekepa — Kanemmn. Pemenne npons3sos-



HBIX CUCTEM JIMHEWHBIX YpaBHEHUM MeToAoM [ aycca. Penmienue oqHOpOIHBIX CUCTEM
JIMHEWHBIX YPAaBHEHUM.

Pa3znen 2. DieMeHTbI BEKTOPHOM aJIredpbl

Tema 2.1. JIuHeiiHble omepanvu HaJl BEKTOpaMH, UX CBOMCTBa. JIMHEWHBIE
KOMOMHAITUU BEKTOPOB. JIMHEITHAS 3aBUCUMOCTh U HE3aBUCHUMOCThH BEKTOPOB. basuc
CHUCTEMBI BEKTOPOB. PasyioxkeHue BekTopa mo 6a3ucy.

Tema 2.2. CxasipHOE, BEKTOPHOE U CMEIIAHHOE MPOU3BEICHUS BEKTOPOB, UX
CBOMCTBA. YCJIOBUS OPTOrOHAJIBHOCTH, KOJUIMHEAPHOCTH, KOMILUIAHAPHOCTH BEKTO-
POB.

Tema 2.3. Jluneitnsie npoctpancTBa. basuc. I[IpeoOpa3zoBanue MaTpulbl JIH-
HEWHOTO oliepaTopa mpu mepexonae ot 6asuca k 6azucy. CoOCTBEeHHBIC 3HAYCHUS H
COOCTBEHHBIC BEKTOPHI MATPHIIHI.

Paszpnen 3. Kpusbie BTOpOro nopsigka

Onuric, nmapabosna, runep0oia, UX CBOMCTBa U ypaBHeHUs. OOIlee ypaBHEHHE KpH-
BOU BTOpOro rnopsjaka. IIpuBenenne ypaBHEHHUsT KPUBOW BTOPOIO MOPsIAKA K KAHOHHU-
YECKOMY BHUY.

Pa3nea 4. KommjieKkcHbBIEe YHCJIAa H MHOTOYJIEHBI

@opMbI 3amucH, ONepalMd HaJl KOMIUIEKCHBIMU yuciamMu. Popmyna Myaspa. Pas-
JI0’KeHHE MHOTOYJIeHa Ha MHOKUTeI. OCHOBHAs TeopeMa ainreOphl.

Pa3znen 5. DiaeMeHTBI MATEMATHYECKOI0 AaHAJIN3A

Tema 5.1. YucnoBas mnocnenoBarenbHOCTh. [Ipenen 4dmciioBoi mocieaoBa-
TeIbHOCTH U ero cBoiicTBa. Oynkuus. [Ipenen ¢pynkimu. OCHOBHBIE TEOPEMBI O Mpe-
nemax (ynkmuu. [lepBbiii U BTOpOi 3ameuaTenbHble npenensl. CpaBHEHHE OECKO-
HEYHO MAajbIX M OECKOHEYHO OOJIBIUX BEIWYWH. DKBUBAJICHTHBIE OCCKOHEYHO Ma-
JIbI€ BEJINYUHBI.

Tema 5.2. HenpepbIlBHOCTh (DYHKIIMI B TOYKE W HA MPOMEXKYTKE, TOUYKH pa3-
pbiBa GYHKUMHU, UX Ki1accuukanus. ACUMOTOTHI Tpaduka GyHKUIUU, UX Kiaccu(pu-
Kalusl, yCJIOBUS CYIIECTBOBAHUS, METOAbI HAXOKICHHUS.

Tema 5.3. [IpousBonHas pynkuuu. ['eomeTpudecknii ¥ MEXaHUUYECKUU CMBICT
npousBoaHou. [IpaBuna nuddepennupoBanuss 1 QOpMyIbl BEIYUCICHUS POU3BO/I-
HbIX. Tabnuiia NMPOM3BOJHBIX OCHOBHBIX 3JIEMEHTapHbIX (QYHKUMU. Bberuncnenue
MPOU3BOAHBIX (PYHKUMMI, 3aJaHHBIX PA3IMYHBIM 00pa30M.

Tema 5.4. [ludpdepenuman. IlpousBoansie u auddepeHuransl BICIIMX MO-
psnkoB. [IpubnvkeHHbIE BRIYMCIEHUS C TTOMOIIBIO U] PepeHIraios.

Tema 5.5. PackpbiTre HeomnpeneneHHocTen pa3nuyHoro tumna. [Ipasumno Jlonu-
tansi. ®opmyna Teitnopa PaznoskeHHs OCHOBHBIX AJIEMEHTApHBIX (QYHKIHM 10 (op-
myine Maxknopena. [IpuOnmkeHHble BBIYMCIEHUS ¢ TOMOILBIO (popmyssl Teitnopa.

Tema 5.6. OcHoBHBIE TeOpeMbl U] PepeHInaNbHOrO HCUUCIEHUs. MOHOTOH-
HOCTh (PyHKIIMH, SKCTpeMyMbl HeoOXoauMble U 1OCTaTOYHbIE YCIOBUS MOHOTOHHO-
CTH, JIOKaJIbHOr0 3KcTpemyMa. MccnenoBanue Beinykinoctu rpaduka gynkuuu. Tou-
K1 niepernda rpaduka GyHKIUH.



Tema 5.7. OOmas cxema uccienoBanus (PyHKIIMU U TIOCTPOEHUS ee Tpaduka.
CBoiicTBa (yHKIIMH, HEMPEPBIBHBIX Ha oTpe3ke. Hanboubliee 1 HanMeHblIIIee 3Haue-
HYSI QYHKIIUM HA OTPE3KeE.

Bropoii cemecTp

Paznen 6. {udpPpepennuanbHoe ucUnCIeHUE (PYHKIMI HECKOJIBKHUX MePeMeHHbIX

Tema 6.1. OyHKIMA HECKOJIBKMX IEepeMEHHBIX. [Ipenen M HenpepbIBHOCTS.
OcHoBHbIE CBOWCTBAa HeNpepbIBHbIX (yHKIUI. YacTtHeie mpousBogHbie. [lomHbIN
muddepennnan. [IpousBoaHbIe CIOXKHON (PYHKIIMHM HECKOJIBKUX MepeMeHHbIX. Ya-
CTHBIE PON3BOAHBIE U MU epeniansl Beicunx nopsaakoB. Teopema llBapia.

Tema 6.2. [Ipon3BogHas 1o HanpasieHuro. ['paauent. KacarenabHas K KpUBOU.
KacarenpHas miuockocTb U HOpMaib K moBepxHocTH. Dopmyna Telnmopa. DkcTpe-
MyM (YHKIIMM HECKOJBKHMX NEpeMEHHbIX. HeoOxoaumple U TOCTATOUHBIE YCIOBHS
AKCTpEMyMa.

Pa3pnen 7. UaTErpajibHOE HCUUCTICHHE

Tema 7.1. IlepBoobOpa3nas. HeomnpeaeneHHblil HHTErpall U €ro cBoicTBa. Tao-
JIMIA UHTETPAJIOB OT OCHOBHBIX 3JIEMEHTAPHBIX PYHKIUNA. MeTo HenmocpeICTBEHHO-
r0 UHTETPUPOBAHUSL.

Metoa MHTErpupOBaHUsl € MOMOIIBIO 3aMEHbI IEPEMEHHOM, MOJBEICHUEM T10]] 3HAK
nuddepennnana. MeTo1 MHTErpUPOBAHUS IO YACTAM.

WNuTerpupoBanre pariioHAIBHBIX po0el WHTETPUPOBAHUE HEKOTOPHIX BUIOB Hppa-
[MUOHAITBHBIX M TPUTOHOMETPUIECKUX (DYHKITUH.

Tema 7.2. 3agaun, NPUBOIAIINE K HMOHITUIO ONpPEAEIECHHOro nHrerpaia. On-
pPEIEIICHHBI HMHTErpaj, €ro CBOMCTBA. Y CIOBUs UHTErpupyemoctu. MHTerpan ¢ ne-
pEMEHHBIM TipeesioM uHTerpupoBanusa. @opmyna Herotona — JlelOnuna. 3amena
IIEPEMEHHON B OIPEACIICHHOM UHTErpalle.

[IpunoxeHus onpeaeneHHoro HHTerpaja B reOMETPUA U MEXaHUKE (BbIYMCIIE-
HUE TUIOLAAEH MIOCKUX (PUryp, AJIMHBI KPUBOM, 0OBEMOB.

Tema 7.3. HecoOcTBeHHBbIE MHTErpaJibl IEPBOIO U BTOPOTo poja (1Mo Oecko-
HEYHOMY MPOMEXKYTKY, OT HEOTpaHUUYEHHBIX (DYHKIMUA HA KOHEUHOM IPOMEXKYTKE),
WX CBOWCTBA.

Tema 7.4. 3agaun, NpUBOAAIIME K MOHATUAM KPAaTHBIX U KPUBOJIMHENHBIX UH-
TerpajioB. JIBOMHOW U TPOMHOW MHTETPajbl, UX CBOMCTBA. BhIuncieHne NBOWHBIX WH-
TErpajoB MOBTOPHBIM MHTETPUpPOBaHUEM. [IpHiIOkKEHNSI KpaTHBIX UHTETPAJIOB B T'€O-
METpUU U MexaHuke. OnpeeneHne KpUBOJIUHENHBIX UHTETPAJIOB MIEPBOTO U BTOPO-
ro poja, WX CBOMCTBA U BBIYUCIICHUSI.

Pa3znen 8. UnciioBbie M PyHKIMOHAJIbHBIE PSA/IbI

Tema 8.1. Yucnossie psasl. CxonumocTs U cymMma psiga. Heobxoaumoe ycio-
BHE CcXO0aMMOCTH. [lericTBus ¢ psgamu. CBOWCTBA YHCIIOBBIX PSAJOB. 3HAKOMOJIOKHU-
TenbHbIE PAAbl. ['apMoHnueckun psaa. llpuzHaku cpaBHEHUS.

Mertoapl uccnenoBaHus CXOAUMOCTH MOJIOKUTEIBHBIX PsNOB: NpU3HAKKA [la-
namoepa, Ko, naTterpansHbii npuzHak Komm.



Tema 8.2. 3nakouepenyrommecs psasl. [Ipusnak JleiiOnuma. AGcomroTHas U
YCIIOBHAsI CXOJUMOCTb 3HAKOTIEpeMEHHBIX psiAoB. O000eHHbIe Tpu3Haku Janambe-
pa u Kommu.

Tema 8.3. Crenennble psiabpl U UX cBoiicTBa. Teopema AGens. MHtepBan u pa-
auyc cxonumoctu. JuddepeHuupoBaHie 1 MHTETPUPOBAHUE CTEIIEHHBIX PSIOB.

Tema 8.4. Psnp1 Teiinopa u MakinopeHa. YcioBue paziokuMOCTH GyHKIHUU B
psan Teiinopa. Pasznoxenue HekoTopbix QpyHkiui B psan Teinopa. [lpumenenue cre-
MEHHBIX PAOB B MPUOJIMKEHHBIX BIYUCICHUSX.

Tpernii cemecTp
Pasznen 9. O0bikHOBeHHbIE TH(pPepeHInATIbHbIC YPABHEHUSA

Tema 9.1. /Tuddepennuansupie ypaBHEHUS MEpBOTO nopsiika. Beenenue. 3a-
Ja4dd, MpUBOAIME K AU epeHnaIbHbIM YpaBHEHUSIM MepBOro nopsiaka. OCHOB-
HbI€ TIOHATHUSA OOBIKHOBEHHBIX AU((EepeHlnaIbHbIX YpPaBHEHUH MEPBOro MOpsIKa.
ITocranoBka 3agaun Komm. Teopema cymiecTBOBaHUS U €AMHCTBEHHOCTH PEIICHUS.
OO0miee W 4acTHOE pelIeHHs, OOIMH W YacTHBIM MHTerpayibl. ['eoMeTpuyeckuit
CMBICJI OOIIIeT0 UHTErpala.

VYpaBHeHUs C pa3leisOIUMUCI NEPEMEHHBIMH, OJHOPOJHBbIE AuddepeHun-
aNbHbIC YPABHEHUS, YPABHEHMS B TIOJHBIX AuddepeHnnanax.

JIuHenHble 1.y. EpBOro mopsaka U ypaBHeHus bepHyiuu. Pemenue nunen-
HBIX YPaBHEHHUW METOJAOM BapHALMHU ITPOU3BOJIBHOW MOCTOSIHHOM, METOJOM ITPOU3-
BeJeHU bepHyim.

Tema 9.2. Jluddepenimanbapie ypaBHEHUS BBICITUX TOPSIKOB. DOpMBI 3amu-
cu nqudPepeHnnanIbHOro YypaBHeHUs n-ro nopsiika. Oo6miee u yactHoe pemienus. [1o-
craHoBKa 3agauu Komwu, kpaeBoi 3amaun. MHTEerpupoBanue MeToa0M NOHUKEHUS
MOPSIZIKA.

Tema 9.3. Jluneitnbie ogHOpOIHbIE AU depeHITnaIbHbIe YPaBHEHUS /1 — TO T0-
psaaka. OOmuMe CBOWCTBA PEIICHUN JIMHEWHBIX OJHOPOJHBIX AH(depeHIruaTbHBIX
ypaBHEHUH n — 1o nopsiaka. [lonstue GpyHgaMeHTanbHOM CUCTEMBbI pELIEHUN JIMHEH-
HOTO OJIHOPOJIHOTO TU(DPEepeHIHATBHOIO YPaBHEHUS 1 — IO MOPSAJIKA, €€ MOCTPOCHHE
IUIsl YPABHEHHUI C MOCTOSIHHBIMHU KO3 duirmeHTaMu. XapaKTepUCTHUECKOE ypaBHE-
HUe. Bua 4acTHBIX pelieHui JIMHEHHOTO OJHOPOAHOrO auddepeHInalIbHOTO ypaB-
HEHHS 1 — I'O TIOPSAJIKA B 3aBUCHUMOCTH OT BHJId KOPHEW XapaKTEPUCTUYECKOIO ypaB-
HEHUS.

JIuneliHple HeONHOPOAHbBIE U (epeHIIMATBbHBIE YPAaBHEHUSI 1 — 'O TOPSAJIKa C
NOCTOSIHHBIMU KO3 unueHtamu. Teopema 0 CTpyKType OOLIEro pelieHus Takux
ypaBHeHHH. MeToz nmoadopa 4acTHOTrO peleHus: (METO/ HEeOoNpeAeIeHHbIX Kodpdu-
[IMEHTOB) JJIsl PA3JIUYHBIX CIECIMATBHBIX BUJOB MPABOW YACTH.

JIuneitnpie HeomHOPOIHBIE MU PepeHInanbHbIE YpaBHEHUSI BTOPOTO MOPSIKA.
Merton Bapran IpOU3BOJIbHBIX MOCTOSIHHBIX.

Tema 9.4. Kpaesble 3aaun. 3aj1auv Ha COOCTBEHHBIC 3HAUCHUSI.

Tema 9.5. Pemienne muddepeHIMaNbHBIX YPaBHEHUN C TIEPEMEHHBIMU KO3(]-
bunmentamu uddepenuunansHoe ypapHeHue Jisepa. [I[pumeHeHne cTeneHHbIX psi-
JI0B K MHTETPUPOBaHUIO (D PepeHIInaIbHbIX ypaBHEHUH.



Tema 9.6. Cuictembl OOBIKHOBEHHBIX AU PepeHInanbHbIX ypaBHEeHH. OCHOB-
Hble TOHATHS. HopMmanbHble CHUCTEMbl JTUHEHHBIX OJHOPOJHBIX U HEOJHOPOIHBIX
nuddepeHMaIbHbIX ypaBHEHHUN. PerieHne JTMHEWHBIX OAHOPOAHBIX M HEOIHOPOI-
HBIX CHUCTeM OOBIKHOBEHHBIX IH(QepeHINaTIbHbIX YPaBHEHUN C MOCTOSHHBIMH KO-
s purueHTamu.

YerBepThlil ceMecTp

Paznen 10. Teopusi BeposiTHOCTE#

Tema 10.1. Benenue. DneMenTsl KoMOUHaTOpUKH. [IpaBuia cyMMbI 1 IPOU3-
BeJieHUs1 komOnHaTopuku. CoennHenus (pa3MeleHus, IepecTaHOBKH, COUETaHuUs).

[IpeameT Teopun BeposTHOcTed. Bumbl cmydaiinbix coObituii. Knaccuueckoe,
CTaTUCTUYECKOE U TEOMETPUUYECKOE OIPEIEICHHS BEPOSITHOCTH MOSBIECHUS COOBITHS.

Tema 10.2. Anrebpa cobbiTuii. TeopeMbl CIOXKEHUST BEPOSTHOCTEH /I HECO-
BMECTHBIX U COBMECTHBIX COOBITHUM, TEOPEMbl YMHOKEHUSI BEPOSITHOCTEH /ISl 3aBU-
CUMBIX M HE3aBUCHUMBbIX cOObITUN. DOpMyJIbI MOJIHOW BeposiTHOCTH, belieca u bep-
HyJud. JIokaiibHas U MHTErpanbHas Teopemsl Jlamaca.

Tema 10.3. Cnyuaiinple BennuuHbl. [loHATHE 3aKOHA pacnpeneneHus Iuc-
KPETHOM ClydyallHOM BEJIMYMHBI U CHOCOObI ero onucaHus. OCHOBHBIE 3aKOHBI pac-
MpeAesieHus JUCKPETHOW CIydyallHOM BEJIMYMHBI (TUIEPreoMeTpUYecKuii, OMHOMU-
anbHbIN, pacnpeneneHue Ilyaccona).

Tema 10.4. YUucnoBble XapaKTEPUCTUKH IAUCKPETHBIX CIyYAWMHBIX BEIUYMH.
MareMaTnudeckoe OKHAaHUE U TUCIEPCUs] CIIyYalHBIX BEJIUYWH, UX BEPOSITHOCTHBIN
CMBICJI U CBOMCTBA.

Tema 10.5. HenpepoiBHbIe ciydaiiHble BeauduHbl. WHTerpanbHas (yHKIMS
pacnpeznenenus. IlnotHocTh BeposiTHOCTEN. CBSI3b MEXAY MHTETpalbHON (yHKIHUEH
pacrpeneneHus U IIIOTHOCTBIO BEPOATHOCTEM. MareMaThdeckoe OKHUIaHWE U JIHC-
[IepCUs HENPEPHIBHOM CIIy4YalHOU BEJIMYMHBI.

OCHOBHBIE 3aKOHBI PACIPEACIECHUS HENPEPHIBHBIX CIyYalHbIX BEIWYWH. PaB-
HOMEPHBIH, MOKA3aTeNbHBIN 3aKOHBI. HOopMallbHBINM 3aKOH pacnpeneneHus. Beposrt-
HOCTbH TIOIAJaHUsI HOPMAJIBHO PACIPENEICHHONW CIy4alHOW BEJIWYMHBI HA ITPOU3-
BOJIBHBIM KOHEYHBIM MHTEPBAJI, HA HHTEPBAJl, CHMMETPUYHBIA OTHOCUTEIIBHO CPEIHE-
ro 3HaueHus. [IpaBumno Tpex curm.

Tema 10.6. [IpenenbHbie TeopeMbl Teopun BeposiTHOCTEN. HepaBencTBo Ye-
obimeBa. Teopema YebsnimeBa. Teopema bepuymu. LlenTpanbhas npeaenbHas Teo-
peMa.

Tema 10.7. /IBymepHas ciy4yaliHasl BEJIMYHMHA. 3aKOH PaCIpeaeiIeHus JByMeEp-
HOW CllydyallHOW BenW4MHbI. DYHKIMA pacnpencicHus. BeposATHOCTh nonajaHus B
3aJJaHHYI0 00s1acTh. J[ByMepHas INIOTHOCTh BEPOSITHOCTH, €€ CBOMCTBA. 3aBUCUMBIE U
HE3aBUCUMBIE CIIy4alHbIC BEIMYUHBIL. KOppeIssHOHHbIE MOMEHTHI.

Paszgen 11. MaremMmaTnueckas CTATHCTUKA

Tema 11.1. OcHOBHbIE 3aJ]a4¥ MATEMATHYECKOW CTATUCTUKU. BBIOOpPOUHBII
MmeTo. ['eHepanbHasi COBOKYMHOCTh M BBIOOpKA. Tumbl BeIOOpOK. CTaTHCTUYECKOE



pacnpenenenue BbIOOpkH. [locTpoeHne sMmupUYecKor (PYHKIIUU pacTpeneicHus
BBIOOPKHU, TOJIUTOHA U TUCTOTPAMMBI OTHOCUTEIBHBIX YaCTOT.

Tema 11.2. TodeuHble OLEHKU NapaMmeTpOB pachpeseneHus. TpeOoBaHus K
OIIEHKaM: HECMEIIEHHOCTb, COCTOSITEILHOCTh, d(PeKkTUBHOCTh. BriOOpouHas cpe-
Hsis. BeiOopouHast U ucrnpaBieHHasi AUCTIEPCUU. Y TPOLIEHHBIE METObI pacyeTa cTa-
TUCTUYECKUX XapaKTEPUCTUK BHIOOPKH.

HNuTepBanbHble OLIEHKUA. JlOBEpUTENBHBIA WHTEPBAN JJI1 MATEMATAYECKOTO
OKHJIaHUS MIPU U3BECTHOM CPEAHEM KBaJIpaTHUUECKOM OTKIIOHEHHH. Pacmpenenenue
CreronenTa. JloBepuTenbHBIA HHTEPBAI AJI1 BHIOOPOYHOM CpeHEN TPU HEM3BECTHOM
CpeIHeM KBaJpaTuiecKoM OTKJIoHeHUH. Ciry4yait Maioi BIOOPKH.

Tema 11.3. IlpoBepka mpaBAOMoOa00Ms CTATUCTHYSCKUX Tunore3. IloHsaTus
CTATUCTUYECKON TUNOTE3bI (IPOCTON U CI0KHOM), HYJIEBOM M KOHKYPUPYIOIIEH T'H-
MOTE3bI, OIMMOOK MEPBOTO U BTOPOTO POJA, YPOBHS 3HAYUMOCTH, CTATUCTHYECKOTO
KPUTEPHSI, KPUTHUECKOH 00IacTh, 001acTu mpuHsITHs runotessl. Kpurepuii x” [Tup-
coHa. [IpoBepka rumnoressl 0 HOpMaJIbHOM 3aKOHE PACTIPEICIICHHUS.

Tema 11.4. D1eMeHTHI KOPPEIALIMOHHOTO U PErPECCUOHHOTO aHanu3a. Ompe-
JIEJICHUE TIapaMETPOB JIMHEMHOW CPEIHEKBAAPATUUYECKOM PErpeCCUM METOAOM Hau-
MEHBIIINX KBaJIpaToB. Brruncienne BIOOPOUHOTO KOADPUIIUEHTA KOPPEIALIIH.

5. Oﬁpa3OBaTeJIbele TEXHOJOI'UHA, IPUMECHACMBIC ITPU OCBOCHHH TUCHHUIIIIUHBI

MeTtoauka npenoaBaHus AUCIUILTUHBI «BBICIIas MaTeMaTHKa» U pealu3aius
KOMITETEHTHOCTHOTO TOJX0/Ia B M3JI0KEHWW M BOCIPHUATAN MaTepHalia IperycMmar-
PUBAIOT UCIIOJIB30BAHUE CIICAYIONIMX AKTUBHBIX W WHTEPAKTUBHBIX (popMm mpoBene-
HUS TPYIIOBBIX, UHANBUIYAITbHBIX, ayJUTOPHBIX 3aHATUNA B COYETAHWH C BHEAYIU-
TOPHOU pabOTOM C 1eNnb0 (PopMUPOBAHUS U PA3BUTHS MPOGECCHOHATBHBIX HABBIKOB
oOydJaronmxcsi:

® 3alUTa W WHIAUBUAyaJIbHOE OOCYXKICHHE BBITIOJHAEMBIX ITAllOB PACYETHO-
rpaduyeckux padoT;

® MPUBJICUYCHHUE JIYUIIUX CTYICHTOB K KOHCYJIHTHPOBAHUIO OTCTAIOIIHX.

® TI0JIFOTOBKA, MIPEICTABICHUE W OOCYK/ICHUE MPE3CHTAIINI Ha CEMUHAPCKUX 3a-

HATUSX;

e OpraHu3anus W MPOBEJACHUE TEKYIIETO KOHTPOJS 3HAHHWHA CTYIACHTOB B (hopme
0JIAHKOBOT'O TECTUPOBAHUS,

® MPOBEICHNUE MHTEPAKTUBHBIX 3aHITHIA 1O MPOIEType MOATOTOBKH K HHTEPHET-
TECTUPOBAHMIO HA caiiTax: i-exam.ru, fepo.ru;

® JCIOJIb30BAaHUE HMHTEPAKTUBHBIX (POPM TEKYIIETO KOHTPOJIA B GopMe ayu-
TOPHOTO ¥ BHEAYJUTOPHOTO MHTEPHET-TECTUPOBAHUS;

® WTOTOBBIN KOHTPOJIh COCTOMT B YCTHOM 3K3aMEHE 110 MAaTEMAaTUKE C YIETOM pe-
3yJIbTaTOB BBITIOJHEHHS CAMOCTOATEIBHBIX Pa0OT.

VY AenbHBI BEC 3aHATUN, TPOBOAMMBIX B MHTEPAKTHUBHBIX (hOpMax, onpeaesieH
TJIABHOHM TeNbI0 00pa30BaTeNbHON MPOTpaMMBbl, OCOOEHHOCTBIO KOHTHHTEHTa 00Y-
YAIOIIUXCS U COJCpPKAHUEM IUCIMIUTUHBI «BpIcimas mMaTtemaTnka» M B IIEJIOM IO
auctumuinHe cocTtaBisieT 30% ayAuTOPHBIX 3aHATHH. 3aHATHA ~ JIEKIMOHHOTO
TUa cOoCTaBISIIOT 47 % OoT 00beMa ayJUTOPHBIX 3aHSITHH.
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6. OnleHOYHbIE CPeICTBA JAJIfl TEKYILIEro KOHTPOJISA YCIIeBAeMOCTH, POMEKYTOY-
HOWM aTTeCTAIMM M0 UTOTaM OCBOEHMS JMCHHUILIUHBI M y4eOHO-MeTouYecKoe
o0ecreyeHre CaMOCTOATEILHOM PadOThI CTYJACHTOB

B npouecce oOydeHust Ha MEPBOM U BTOPOM KypCax HCIOIb3YIOTCS CIEAYIO-
1€ OLIEHOYHbIE (POPMBI CAMOCTOSATEIBHOM pabOTHI CTYI€HTOB, OLIEHOUHBIE CPE/ICTBA
TEKYIIEro KOHTPOJISl yCIIEBAEMOCTH M MPOMEKYTOUHBIX aTTeCTALIH:

B IIEPBOM ceMecTpe

- ABe pacuyeTHO-rpaduyeckue padoThl.

PacueTrHo-rpaguueckasi padora Nel no JinHeiiHOM M BEKTOPHOM aJjiredpe u aHa-
JuTuveckoi reomerpuu. Kpatkoe cogepxaHnue u 3Tamnsl pacyeTHO-TpadudecKoi
paboTHI:

Llepgwiii sman.

Pemenue cucreM MMHEMHBIX anredpandeckux ypaBHeHU MmeToiamu ['aycca, Kpame-
pa ¥ oOpaTHOU MaTPUIIBI.

Bmopoii oman.

Bexkropsl, neiictBus Haa BekTropaMu. CKansipHOE, BEKTOPHOE, CMEIIAHHOE MPOU3BE-
JI€HUSI BEKTOPOB.

PacueTrHo-rpadpuyeckasi padora Ne2 mo mareMaTu4eCKOMY aHAJIU3Y.
Kpatkoe copeprkanue u 3Tansl pacueTHO-Tpaduueckoil padoThI:
[Ipenen uncaoBOI MOCIEIOBATENILHOCTH, TIPeea (PYHKIIHH.
HccnenoBanne pyHKINN HA HEMPEPHIBHOCTb.

Brruncnenue npou3BoAHbIX (QYHKLIUH.

UccnenoBanue GpyHKITMU, TOCTPOSHUE TPAdUKOB.

Bo BTOpOM cemecTpe
- TPU pacyeTHO-rpaduyeckue padoThl.

PacueTHo-rpaduueckasi padora Ne 3 mo pyHKUMAM HECKOJbKHUX NEPeMEeHHbIX.
Kpatkoe coneprkanue pacueTHO-rpaduuecKkoi pabOThI:

DYHKIIMU HECKOJIBKUX NEepeMeHHBIX. YacTHbIe mpou3BoaHbIe. [I[pon3BoHbIE OT
CIOXHBIX (yHKIUH. [Ipon3BoiHAS IO HANIPABJICHUIO U TPAUEHT. DKCTPEMYM (PYHK-
IIUU JIBYX MTEPEMEHHBIX.

PacuerHo-rpagpuueckasi padora Ne 4 1o MHTErpaJIbHOMY HCYUCICHUIO.

Kpatkoe coneprkanue u 3Tanbl pacueTHO-TpauyecKoil paboThI:

Ilepsuviti sman:

Metoabl HHTErpUpOBaHUS. BoluncieHne HeonpeeIEHHbIX NHTErPAJIOB.

Bmopoii oman:

[TpunoxxeHus onpeeneHHbIX HHTErpaioB. MccaenoBanue cXxoAMMOCTH HECOOCTBEH-
HBIX UHTETPAJIOB.

PacueTrHo-rpajduueckasi padora Ne 5 mo pagam.

Kpatkoe coaepxanue u 3Tanbl pacueTHO-rpaduueckon paboThI:
Ilepsviu sman:

HccnegoBanue cXOAMMOCTH YUCIOBBIX PSIJIOB.
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Bmopoii oman:
HccnenoBaHue cXOAMMOCTH CTETIEHHBIX pAOB. PaznoskeHne QyHKIUN B CTEIIEHHbBIE
PAIBI.

B Tperhem cemecTpe
- 0JIHA pacyeTHO-rpaduyeckas padoora.

PacueTrHo-rpaduyeckasi padora Ne 6 mo nuddepeHunajibHbIM YPABHEHUSIM.
KpaTkoe copepxanue pacueTHO-rpauueckoil paboThI:
Metonsl pemienuii 1udpepeHnnanbHbIX YPaBHEHUM U CUCTEM Pa3IMYHOTO THIIA.

B yeTBepTOM cemecTpe
- IB€ pacueTHO-rpauueckne padoThbl.

PacueTrHo-rpaguueckasi padora Ne 7 1o Teopnu BeposiTHOCTEM.

Kpatkoe copepxanue pacueTHO-rpaduueckoil paboThI:

Onpenenenre BEPOSTHOCTEW CIy9alHBIX COOBITHI, 3aKOHOB pPACHpESICHUS IHC-
KPETHBIX U HEMIPEPBIBHBIX CIIyYalHbIX BEJIUYUH U UX YHCIIOBBIX XaPAKTEPUCTHUK.

PacueTHo-rpaduyeckasi padora Ne 8 mo mareMaTu4ecKoi CTaTUCTUKE.

Kpatkoe conepxanue pacueTHO-Tpaduueckoi paboThI:

[TocTpoenue smnupuueckoil PyHKIUMU pacrpeereHus: BBIOOPKHU, OJIMIOHA U TUCTO-
IrpaMMbl OTHOCUTEIBHBIX YacCTOT.

Pacuer cTaTUCTHYECKUX XapaKTEPUCTUK BEIOOPKH.

[TocTpoeHune TUHUU PErPECCUU U OTIPEICIICHIE BEIOOPOYHOTO KOd(DPHUIIMeHTa KOppe-
JISIIIAN.

OueHOYHBIE CpENICTBA TEKYIIEr0 KOHTPOJS YCHEBAEMOCTH BKJIOYAIOT KOH-
TPOJIbHBIE BOMPOCHI U 3ajaHus B (opme OJaHKOBOTO TECTUPOBAHMS IIJISI KOHTPOJS
OCBOCHHMS O0yUYaIOIIUMHICS Pa3IesioB AUCIUIUTHHBI, ipreM PT'P.

OOpa31el TECTOBBIX 3a/aHui, 3aAaHuii PI'P, KOHTPOJIBHBIX BOIPOCOB M 3aja-
HUM J1J1 IPOBEICHUS TEKYILETO KOHTPOJIS, IK3aMEHAIIMOHHBIX OUJIETOB MPUBEACHBI B
[Tpunoxenun 2.

6.1. ®oHa OLIEHOYHBIX CPEJACTB JJIs NPOBeAeHUS MPOMEKYTOUYHOM
aTTecTalMy 00y4YaImMUXCs Mo JUCHUIINHe «BpIcIiass MaTeMaTHKA

6.1.1. TlepeyeHb KOMITETEHIMIA C YKa3aHHEM 3TAIlOB MX (POPMUPOBAHHUS B IIPOIIECCE
OCBOEHUS 00pa30BaTENBHOM MPOTPAMMBI.
B pesynbrate 0OCBOCHUS AUCIUILUIMHBI (POPMUPYIOTCS CIEIYIOIINE KOMITETCHIINN

Kon B pesyabTate ocBOeHHsI 00pa30BaTEeILHOM MPOrpaMMbl 00Y-
KoMmnerennun YaIuiicda 10KeH 00,1a1aTh
OK-3 TOTOBHOCTBIO K CAMOPAa3BUTHIO, CAMOPEATU3ALINH, HCIIOIb30BAHUIO
TBOPYECKOI0 NOTEHIIHAJIA
OK-7 CHOCOOHOCTBIO K CAMOOPraHu3allui U caMoo0pa30BaHUIO
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B npornecce ocBoeHust 00pazoBaTENIbHON IPOrPaMMBbl JAHHBIE KOMIIETEHIINH, B
TOM YHCJI€ UX OTIEIbHbIE KOMIOHEHTHI, (POPMHUPYIOTCS MOITAITHO B XO/€ OCBOCHHUS
0Oy4aroIUMUCS JTUCIHUIUINH (MOJyJel), TPAKTHUK B COOTBETCTBHH C yYEOHBIM ILjia-

HOM M KaJIeHJAapHbIM TpaduKoM ydeOHOTO mpoIiecca.

6.1.2. Onucanue nmokasareJieil 1 KpUTEpHEB OLICHUBAHUA KOMIIETCeHUIM,
(popMuUpyeMBIX 110 HTOI'aM OCBOCHMS AUCHUIINHbI, ONIUCAHHE LKA OLleHUBA-

HHUA

[Tokxazarenem olleHMBaHMsI KOMIIETEHIMI Ha pa3IMYHBIX dTanax ux Gopmupo-
BaHMS SBJIAETCS JOCTHKEHUE 00YUYaIOIUMHUCS TJIAHUPYEMBIX PE3yJIbTaTOB O0yUEHHUs
10 AUCUUILIHE.

OK-3 roroBHOCTH K CAMOPA3BUTHIO, CAMOPEATU3ANHNHI, UCTIOJIb30BAHUIO TBOPYECKOI0 MOTEH-

nmuaJja
Kputepun onennBanus
IMoka3aTean
2 3 4 5
3HATH: OOyuatommiics nemMoH- | OOydwaronuiics ae- OOyuaronuiicst OOyuaronuiicst
U TOHUMATh WPO- | CTPUPYET MOJHOE OTCYT- | MOHCTPUPYET He- JIEMOHCTPUPYET JIEMOHCTPUPYET

67eMBI  caMOpa3Bu-
TSI M camopea-
3aIUU 4YelIOBEKAa B
obnactd  MareMa-
TUKA U TEXHHUYE-

CTBHEC WM HEAOCTATOY-
HOE COOTBETCTBHE 3HA-
HUHA  KOHTPOJHUPYEMBIX
pasaenoB MaTeMaTHKH:

HEe CcrocoOeH apryMeH-

MOJHOE COOTBETCT-
BHE 3HAHUH NPO-
rpaMme:
JIOMTYCKAKOTCS OMINO-
KU, TIPOSIBIISIETCS HE-

JO0CTAaTO4YHO I‘Hy60KI/I€
3HaHUA
KOHTPOJHPYCMBIX
pa3acioB  AUCHUILIN-
HBI, OTBCYACT Ha BCC

MOJTHOE COOTBETCT-
BH€ 3HaHUU NPO-
rpaMMe JUCIIMII-
JIHEI,

JIOTUYHO U apry-

CKUX HayK TUPOBAHHO U MOCJE0Ba- | AOCTATOYHOE, MO- BOIMPOCHI, B TOM YHC- | MEHTUPOBAaHHO OT-
TEJIbHO M3JIaraTh Mare- | BEpXHOCTHOE 3HAHWE | Jie JIOMOJHHUTENbHbIC. | BeYaeT Ha BCE BO-
pHai, HempaBWILHO OT- | TEOPUH, CYTH MeTO- | B TO e Bpemsl mpu | MPOChHI, B TOM YHC-
BEYACT HA JIOMOJHUTENb- | JI0B. J[Jis MosydeHus: | OTBETE JIOMYyCKAeT He- | Jie AOTOIHHUTEIb-
HBIE BOIPOCHI WIIM 3a- | MPAaBUIILHOTO OTBETA | CYIIECTBEHHBIE  I10- | HbIE, TOKA3bIBACT
TPYAHSETCS C OTBETOM TpebyroTcst yTou- IPEIIHOCTH WIIM JaeT | BBICOKHI YPOBEHb

HSIIOIIKE BOIMPOCHL. HEJIOCTATOYHO  MOJI- | TEOpPEeTHUECKOM
HBIC OTBETHI MOJITOTOBKH
yMeTh: OOyuatommiics mokassl- | OOywaronuiics ae- OOyuaromuiics ne- OOyuaronuiicst

HCIIONIb30BaTh IM0- | BAaET HEJOCTATOYHOE MOHCTPHPYET He- MOHCTPHPYET Yac- JIEMOHCTPUPYET

Jy4eHHbIC 3HAHHS | YMECHHE IPUMEHSTh T€O- | MOJHOE COOTBETCT- TUYHOE COOTBETCTBUE | YMEHHE MpHMe-

JUIsl pa3BUTHUSL CBO- | PHUIO K PELICHHUIO Mpe/- BHUE CJICAYIONINX CIIEAYIOIIMX YMEHHIA: | HATb TEOPHUIO K

€ro  TBOPYECKOro | JIaraeMbIX 3ajiay, OMyC- | YMCHHMN: pEIICHHUE MPUMEHSTh TEOPETU- | PEIICHUIO Ipe/ia-

MOTCHIMAA KaeT rpyOble OIUOKH 3a/a4, yMCHHE TOJIb- | YECKHE METOJBI K Pe- | racMbIX 3ajad,

IIPU PELICHUH 3a/1a4 UIH
BOOOIIE PeIIeHUs 3a1a4
OTCYTCTBYIOT, HETIpa-
BUJIBHO OTBEYAET Ha JI0-
TIOJTHUTEJbHBIE BOIIPOCHI,
CBSI3aHHBIC C U3y4aBIIN-
MHCS B Kypce MaTeMaTu-
YECKUMH METOJAMU U
MOJEISIMA WIIH 3aTPYA-
HSIETCS C OTBETOM

30BaThCs Pa3INYHbI-
MH MaTeMaTHye-
CKUMHU MeTonamu. B
peLIeHNH 3a/1a4 MO-
T'YT COZIePIKAThCS
rpyObIe OIMOKH,
HPOSBIISIETCS HEAOC-
TaTOYHOE YMCHHUE
HPUMEHSATH TCOPHIO
K PELICHHIO IIpeaa-
raeMbIX 3a/1a4.

IICHUIO 3aJ1a4. YMe-
HHSI OCBOEHEI, HO J0-
MyCKAIOTCS He3HAYH-
TeNILHBIE OIIMOKH, He-
TOYHOCTH, 3aTPy/THE-
HUSI IPU PELICHUH 3a-
Jlad, He BIMSIOMINE Ha
00Ut X0/ peleHus

MPABUJIBHO U TOJI-
HO CTPOWTH peliie-
HHSI MaTeEMaTHYE-
ckux 3aga4. Cpo-
00IHO onepUpyeT
proOpeTeHHBIMHI
YMCHHSMHU, TIPH-
MEHSET UX B CHU-
Tyanusx MOBHI-
IIEHHOM CJI0KHO-
CTH.
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BJaJeTh:
(uzuxo-
MaTeMaTHIECKUM
ammapaToMm, mMo3Bo-
JSIFOLIIMM  pelaTh
poOeMbl, Xapak-
TEpHBIE JUISl TIPO-
(deccroHanbHOM
JIeSITeJIbHOCTH, UC-
T0JIb3YS HaKOII-
JIEHHBIU TBOpYE-
CKHUH MTOTEHIIAAT U
CrocoOHOCTH K ca-
MOPAa3BUTHIO

OO0ydatomnuiics He Ba-
JIeeT WK B COBEPIIICHHO
HEJIOCTaTOYHOM CTEIIEHHA
BlIajiceT HABBIKAMH TIPH-
MEHEHUS TEOPETHUUYECKO-
IO afmapara 1 pa3Jind-
HEIX MAaTEMATHYECKHUX
METOJIOB K PEUICHUIO
3aJa4

OO0yyaroniuiicst Bia-
JIeeT MaTeMaTHue-
CKHMMH METOJaMH B
HETIOJIHOM 00BeEME,
JIOMTYCKAKOTCS 3HAYH-
TeJbHEIE OIIHOKH,
TPOSIBIISICTCS HEAOC-
TaTOYHOCTH BJIajie-
HUS MaTeMaTH4e-
CKOM TEXHHMKOM, UC-
MBITHIBACT 3HAYHU-
TeNbHBIC 3aTPyIHE-
HUS TIPH TIpUMEHe-
HUW HABBIKOB B HO-
BBIX CUTYaIHSX.

OO0ydatomruiics gac-
THUYHO BJIAJICET pa3-
JMYHBIMA MaTeMaTu-
YECKUMH METOJAMH,
HaBBIKH OCBOEHBI, HO
JIOTyCKaroTCs He3Ha-
YHUTEJbHBIE OIINOKH,
HETOYHOCTH, 3aTpy]-
HEHUs TIPH aHAIUTH-
YECKUX ONepalusx,
[IepeHoce yMEHUI Ha
HOBBIE, HECTAH/IAPT-
HBIE CUTYalnH.

OO0yuaronuiics B
IOJIHOM 00BEME
BIIQJICET Pa3ind-
HBIMH MaTeMaTH-
YEeCKMMH METO/1a-
MH, CBOOOTHO
MPUMEHSICT Oy~
YEHHEIE HABLIKU B
CUTYAIHSX TTOBBI-
IIEHHOM CJIOXKHO-
CTH.

OK-7 cnoco0HOCTH K CAMOOPIraHU3AIUM U CAMO0OPA30BAHUIO

3HATh:
pOoOJIEMBI CaMOOp-
raHu3alul U caMo-
o0pa3zoBaHus Yeio-
BeKa B 00JacTu Ma-
TEMATHKH ¥ TCXHH-
YECKHUX HAyK

OOyuaronuiicst

HO€ COOTBETCTBHE
HUH
pasnenoB MaTeMaTHKH:

He CrocoOeH apryMeH-
THPOBAHHO U MOCIIEI0BA-
Mmare-
pHan, HEempaBHJIBHO OT-
BEYaeT Ha JOMOJHHUTEIb-

TCJIBHO H3JIaraTb

JIEMOH-
CTPUpPYET IIOJHOE OTCYT-
CTBHE WM HEIOCTAaTOY-
3Ha-
KOHTPOJIMPYEMBIX

OO0yygaroniuiics ne-
MOHCTpPHUpYET He-
TIOJTHOE COOTBETCT-
BHE 3HAHUU MPO-
rpamme,
JIOIYCKarOTCsl OIINO-
KU, MPOSIBIISICTCS HE-
JI0CTaTO4HOE, TO0-
BEPXHOCTHOE 3HaHUE
TEOPHH, CYTH METO-
J10B. [Ins nonydenus

OO0yuaronuiicst
JIEMOHCTPHUPYET
JIOCTaTOYHO TITYyOOKHE
3HAHUA
KOHTPOJHPYEMBIX
pa3fenoB  AUCIUILIH-
HBI, OTBEUaeT Ha BCE
BOTIPOCHI, B TOM YHC-
Jie JIOTIOJHUTEIIbHEIE.
B T0 x€ Bpems npu
OTBETE JIONyCKaeT He-

OOyuaronuiicst
JIEMOHCTPHUPYET
ITOJTHOE COOTBETCT-
BHE 3HAHUU TPO-
rpamMMe TUCIHUTI-
JIHEI,

JIOTHYHO U apry-
MEHTUPOBAHHO OT-
BEYaeT Ha BCE BO-
MPOCHI, B TOM YHC-
Jie TOTIOJTHUTEb-

Hble BOIPOCHl MM 3a- | IPaBWIBHOIO OTBETAa | CYLIECTBEHHBIE  IO- | HBIC, IIOKAa3bIBaCT
TPYIOHSAETCS C OTBETOM TpeOyIoTCs YyTOU- IPELIHOCTH WJIM JIAeT | BBICOKHH YpOBEHb
HSIOIINE BONPOCHI. HEJOCTaTOYHO  MOJ- | TEOPETHUECCKON
HBIC OTBETHI HOATOTOBKH

yMeThb: OOyuaromuiics mokasel- | OOyuarowmuiics ne- OOyuaromuiics Jie- OO0yuaronuiics
UCIIONB30BaTh II0- | BaeT HEAOCTATOYHOE MOHCTPHpPYET He- MOHCTPHpYET Yac- JIEMOHCTPHUPYET
JydeHHblE 3HAHWA | YMEHHE IPUMEHSTH [I0- | IOJHOE COOTBETCT- THYHOE COOTBETCTBHE | YMEHHE IpHMe-
JUISL Pa3BUTHUSL CBO- | JIyYEHHYIO HH(GOPMAIMIO | BHE CJIETYIOIINX CJISYIOIIX YMEHHUI: | HATH HH(OpMAIIHIO
€ro  TBOPYECKOIrO | K PEIICHHIO Npejularae- | yMEHHWIl: penieHue NPUMEHSATH TEOPETH- | TEOPETHYECKOTO
HOTEHIHUAaa U | MBIX 33124, IOIyCKaeT 3aj1a4, yMEHHE MOJIb- | YECKUE METOMBI K pe- | XapakTepa K perie-
JajbHeWero ca- | rpyOble OIIMOKH NpH 30BaThCs Pa3iMYHBI- | IICHHIO 3a/ad. YMe- HHIO IIpefiarae-
MOOOpa30BaHuUs pELleHUN 3a1a4 WK BO- | MM MaTeMaTHhie- HUSI OCBOGHBI, HO I0- | MBIX 3aja4, Ipa-

00I11e peleHus 3a1a4
OTCYTCTBYIOT, HETIpa-
BUJIBHO OTBE€YACT HA J0-

TMOJIHUTECJIbHBIC BONIPOCHI,

CBs3aHHBIC C U3YyUYaBIIN-
MMUCs B KypCe MAaTCMaTH-
YCCKMMH METOAaMHU U
MOACIEIMH WUJIM 3aTPYA-
HACTCA C OTBETOM

CKUMHU MeTonamu. B
pelIeHny 3a1a4 Mo-
TYT COJEPKAThCs
rpyOble ommoKy,
HPOSBIIAETCA HEAOC-
TaTOYHOE YMCHHUE
NPUMEHSATH UCXOJI-
HYIO TEOPETHYECKYIO
wHPOPMAIIHIO K pe-
IICHUIO TIpeJyIarae-
MBIX 3a71a4.

MyCKAIOTCSl HE3HAUH-
TEJBHBIC OITUOKH, HE-
TOYHOCTH, 3aTpyIHE-
HUS TIPU PEILIeHUH 3a-
Jlad, HE BIMSIOIINE HA
00wt X0 pereHns

BUJIBHO U IIOJIHO
CTPOUTH PEIICHUS
MATEMATHUYCCKUX
3agayu. CBOOOIHO
onepHupyeT npuood-
PETCHHBIMHU yMe-
HUSIMH, IPUMEHSIET
UX B CUTYaIHAX
TOBBIIICHHOM
CJIO)KHOCTH.
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BJIA/IETh:

(uzuxo-
MaTeMaTHYECKHM
anmnapaToM, I[03BO-

OOyuaromuiics He Bla-
JIeeT WK B COBEPIIICHHO
HEJIOCTaTOYHOM CTEIIEHN
BJIaJICET

JSIIOLIMM  pellarh | HaBbIKaMH NPUMEHEHHUS
npoOyeMbl, Xapak- | TEOPEeTHYECKOTO
TEepHbIE JUIs Mpo- | ammapara U pasIddHbIX
(eccuoHaIbHON MaTeMaTU4eCKUX

JIeATEIbHOCTH, HC-
NoJIb3yA HaKOII-
JIEHHBIA  TBOpUeE-
CKUH TOTEHLHA U
CcrocoOHOCTh K ca-
MOOpraHW3alud |
caM000pa3oBaHUIO

METOAOB K PCIICHHUIO
3a1a4

OO0yyaroniuiicst Bia-
JIeeT MaTeMaTHue-
CKHMMH METOJaMH B
HETIOJIHOM 00BeEME,
JIOMTYCKAKOTCS 3HAYH-
TeJbHEIE OIIHOKH,
TPOSIBIISICTCS HEAOC-
TaTOYHOCTD BIIajie-
HUS MaTeMaTHye-
CKOM TEXHUKOH, UC-
MBITHIBACT 3HAYHU-
TeNbHBIC 3aTPyIHE-
HUS TIPH TIpUMEHe-
HUW HABBIKOB B HO-
BBIX CUTYaIHSX.

OOyuaronruiics gyac-
TUYHO BIIA/ICET METO-
JAMH ¥ METOJMKAMHU
pacuera cebecTonMO-
CTH MPOAYKIIUH , Ha-
BBIKH OCBOEHBI, HO
JOIYCKalOTCs He3Ha-
YHUTENbHBIE OLINOKH,
HETOYHOCTH, 3aTPy/I-
HCHUS IPU aHAJIUTU-
YECKHX ONeparisix,
[epeHoce yMEHUN Ha
HOBBIE, HECTAaHIAPT-
HBIC CHUTYyaIllH.

OOyuaromuiics B
MTOJTHOM 00BeMe
BJIaJICET METOIaMH
U METOAUKAMH
pacueTa cebecTou-
MOCTH MPOTYKIIUU
, CBOOOJTHO TIpHUMe-
HSCT MOJTyYCHHBIC
HABBIKH B CUTYya-
IUSIX MOBBIIIEHHOMN
CJIOKHOCTH.

[MIxana OOCHHUBAHUA PE3YJIbTATOB HpOMG)KYTO‘IHOﬁ aTTcCTal 1 ¢€ oIMcaHue:

d®opMa NPOMEKYTOYHOM aTTECTALUM: IK3AMEH.

[TpomexyTouHas aTTecTanus OOydaroImUXcs B (opMe 3K3aMeHa MPOBOAMUTCS
[0 pe3yjbTaTaM BBINOJHEHUS BCEX BHUIOB YYEOHOW pPabOThI, MPELYyCMOTPEHHBIX
y4eOHBIM IUTAHOM I10 JaHHOW JAMCLUILIMHE, IPU 3TOM YUYUTHIBAIOTCS PE3YybTAThl Te-
KYILIEr0 KOHTPOJIS yCIIEBAEMOCTH B TeueHue cemecTpa. OLieHKa CTENeHN JOCTUKCHMUS
00y4aronMMuUCs IUIAHUPYEMBIX PE3YJIBTATOB 00YYEHUS MO JUCLUIUIMHE MPOBOIUTCA
IIpEroJaBaTesieM, BEAYIIUM 3aHATHS 110 JUCHUIUIMHE METOJOM JKCIEPTHOMU OLICHKHU.
I1o nToram MpomMeXyTOYHOM aTTECTALMU 110 TUCLUILIMHE BBICTABISCTCSA OLIEHKA «OT-
JIUYHO», «XOPOIIO», «yIOBIECTBOPUTEILHO» WIIN «HEYIOBIECTBOPUTEIBHOY.

IxaJsa oneHUBaAHUA

Onucanune

O1ianyao

BoinonHeHsl Bce o0si3aTelbHbIE YCJOBHSI NMOATOTOBKH CTY-
JAEHTA K IPOMEXKYTOYHON aTTeCcTalMH, IPEIyCMOTPEHHbIE
porpaMMoi TucHUIUIMHBL CTyIEHT IEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUI, HABBIKOB ITOKA3aTENISIM, [IPUBEICHHBIM B
TabJIMIIax, OTepUPYyeT MPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMH,
HaBBIKAMM, IIPUMEHSIET UX B CUTyal[UsIX MOBBIIIEHHON CIOKHO-
ctu. [Ipr 3TOM MOTYT OBITH JJOITYIIIEHbI HE3HAUYUTEIbHBIE OLTNO-
KM, HETOYHOCTH, 3aTPYAHEHUS IIPHU NIEPEHOCE 3HAHUI U YMEHHI
Ha HOBbIE, HECTAHAAPTHBIE 3a]1a4H.

Xopouo

BoinonHeHsl Bce o0si3aTelbHbIE YCJOBHSI NMOATOTOBKH CTY-
JAEHTAa K IPOMEXKYTOYHON aTTecTauMu, IPEIyCMOTPECHHbIE
nporpaMMoi TuciUIUIMHbL. CTyIEeHT IEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUI, HABBIKOB ITOKA3aTENISIM, [IPUBEICHHBIM B
TabJIMIIax, ONEpUpPYyeT MPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUIMH,
HaBbIKaMH. B TO ke BpeMs IpU OTBETE JOMYCKAeT HECYIIECT-
BEHHbIE IOIPEUIHOCTH, 3aJaud peulaeT C HEA0YEeTaMU, He
BIIUSIOUIMMH Ha OOLIUI X0/ pelIeHusl.
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BrimonHensl Bce 00si3aTeibHbIE YCJOBHUSI MOATOTOBKHU CTY-
JeHTa K TPOMEXKYTOYHOWH AaTTeCTallMU, IPEIyCMOTPECHHBIC
nporpaMMoi TucHUIUIUHBL. CTYyIEHT JHEMOHCTPUPYET COOTBET-
CTBHC 3HAHWH, YMCHUH, HABBIKOB ITOKA3aTEIsIM, IPUBEICHHBIM B
TabIIMIax, OMepUpPyeT MPHUOOPETEHHBIMU 3HAHUSMHU, YMECHHSIMH,
Y 10BJIETBOPUTEIEHO HaBbIkaMu. Ho mokaspiBaeT HerlyOOKUe 3HAHUS, TIPU OTBETE HE
JOIYCKaeT TpYyObIX OIMOOK WM MPOTUBOPEUYUH, OIHAKO B
(GOpMyYITHPOBaHUU OTBETa OTCYTCTBYET JOJDKHASI CBS3b MEXKIY
aQHAJIM30M, apryMEHTAIlUeH U BBIBOJIaMH, B PEIICHUU 3374 MO-
TYT COJepKaThCsl TpyObIe OMMOKH. J{iIst moTydeHus IpaBUIIbHO-
r'0 OTBETa TPEOYIOTCS YTOUHSFOIINE BOIPOCHI.

He BpimosnHeHbl oO0si3aTesIbHbIE YCJIOBHS NOATOTOBKH CTY-
JAEHTA K IPOMEKYTOYHOH aTTeCTalliH, IIPEIyCMOTPEHHBIC
nporpammoit aucuuiuineel, UM cTyneHT neMoHCTpupyer He-
IIOJIHOE€ COOTBETCTBHE 3HAHUN, YMEHHUH, HABBIKOB IPUBEICHHBIM
B Ta0nMIaX, JOMYCKAIOTCS 3HAUYUTEIbHBIC OMIMOKH, MPOSBIISET-
Csl OTCYTCTBHME 3HAaHUHM, YMEHHI, HABBIKOB IO pALy IOKa3arTe-
Jed, CTYIEHT HCIBITBIBACT 3HAYUTEIIbHBIC 3aTPYAHEHUS IIpU
OIEPUPOBAHNH 3HAHUSAMU U YMEHUSIMHU.

HeynosnerBopurenbHo

@oHIbI OLEHOYHBIX CPEICTB MpeICTABJIeHbI B NMPWJIOKEHUN 2 K padodei
nporpamme.

7. YueOHO-MeTOAUYeCKOe U HHPOPMALIMOHHOE O0ecnevYeHne U CIUTIIUHbI
a) OCHOBHAas JiUTeparypa:

1. 3yokoB B.I'., JlsxoBckuit B.A., Mapteinenko A.M., Munocues B.b.,
[Tymkaps E.A. Kypc maTemaTuku Juisi TEXHUYECKUX BBICIIUX YYEOHBIX 3aBEJCHUI.
Yactu 1-4. M.: MT'I1Y, 2012. 400 k3.

2. Kynpssues JI.JI. Kparkuii kypc matemarnyeckoro aHammsa. 1.1. Jud-
dbepeHnuaibHOe U UHTETPAIbHOE MCUUCIEHUS (PYHKIUN OMHON TepeMeHHOM. Psibr:
Y4eOuuk [DneKTpoHHBIN pecypc]: ydel. - DnekTpoH. maH. - MockBa: OuU3MatiuT,
2015. - 444 c. [Pexum poctyma: URL: https://e.lanbook.com/book/71994 - 3aru. ¢
JKpaHa. |

3. I'mypman B.E. Teopust BEpOATHOCTEM M MaTeMaTUYECKash CTATUCTHUKA.
12-e uzn. crep. M.: FOpaiit, 2013. — 479 c., 139 3k3.

0) 10MOJIHUTEILHAS JIUTEepaTypa:

4. [TuckynoB H. C. Jludbdepennmaibuoe 1 UHTErpaibHOE UCYUCICHUS IS
BTY30B. B 2-x Tomax. M.: Muterpan - [Ipecc, 2009 — 416, 544 c. 180 »k3.
3. Kpatkuii kypc BbicIiel MaTeMaTHKU [DJIEKTpPOHHBIN pecypc]: ydeo. -

OnextpoH. naH. - Mocksa: JlamkoB u K, 2017. - 510 c. [Pexxum nocryma: URL:
https://e.lanbook.com/book/93522. - 3aru. ¢ skpaHna.]

6. [I'oponennieB, A.JI. AnreOpa. YueOHMK i CTYJIEHTOB-MaTEMaTHUKOB.
Yacte 1 [DnextpoHHblii pecypc]: yued. mocobue - DIeKTpoH. JMaH. - Mockaa:
MITHMO, 2014. - 485 c. [Pexxum goctyma: URL: https://e.lanbook.com/book/56398.
- 3ari. ¢ 3KpaHa. |
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https://e.lanbook.com/book/56398

7. Tpyxan, A.A. Teopuss BEpOSTHOCTEH B HWHXEHEPHBIX MNPHIOKECHUIX
[DnexTpoHHBIN pecypc]: yueb. mocodue / A.A. Tpyxan, I'.C. Kyapsiies. - D1eKTpoH.
naH. - Cankrt-Iletepoypr: Jlans, 2015. - 368 c¢. [Pexxum pnoctyma: URL:
https://e.lanbook.com/book/56613. - 3aru. ¢ skpana. ]

8. banaun, K.B. Teopus BeposSITHOCTEl M MaTeMaTH4YeCKas CTaTUCTHKA
[DnexTponnsiii pecypc]: yueb. / K.B. banaun, B.H. bauuisikos, A.B. Pykocyes. -
OnekTpoH. maH. - MockBa: JlamkoB u K, 2016. - 472 c. [Pexum mocryna: URL:
https://e.lanbook.com/book/72438. - 3ari. ¢ skpaHa. |

9. bexnemuies, /1.B. Pemenne 3aqay u3 Kypca aHaIIMTUYECKOW T€OMETPUA
U JUHEHHOW anreOpsl [DIEeKTpOHHBIN pecypc]: yueb. mocoOue - DIeKTpPOH. JaH. -
MockBa:  ®@usmartout, 2014. - 192 c¢. [Pexum  pocryma:  URL:

https://e.lanbook.com/book/59632. - 3aru. ¢ skpana.]

10. Kypc nekuuii mo JIHWHEWHOW anredpe W aHATUTUYECKONW TEOMETPHUH:
yueOHoe nocooue. // KynpssueB b.}O., Maram B.U., [lokazeeB B.B., Uepkecona
I'B.. M.: MI'TY «MAMMN», 2009. — 362c.
[http://lib.mami.ru/lib/content/elektronnyy-katalog. SnexTpoHHsbIi pecypc. ]

11. Marematudeckuil ananus. Teopust npeaenoB u auddepeHimaibHoe uc-
YUCJICHUE: OCHOBHBIEC TTOJIOKEHUS] TEOPUH, METOIUYECKHUE YKa3aHUsI M BApUAHTHI pac-
yeTHO-rpadguueckux padot // bonynos M.A., bopoauna C.U., Koporkosa H.H., Tka-
YEHKO O.N. M.: MI'TY «MAMMN», 20009. — 340c.
[http://lib.mami.ru/lib/content/elektronnyy-katalog. 3nexTponHbIi pecypc.]

12. .M. boaynos, JI.K. Kuiiko, H.H. ITyctoBoiitoB, O.1. Tkauenko Psijbl.
OnemenTsl Teopuu. Bapuantel PI'P. Metoauueckue yka3zaHus i CTyA€HTOB II€pPBO-
ro Kypca Bcex crnenuanbHocTeil. MI'TY «MAMMy, kad. «Breicimas maTeMaTnkay,
2010. — 101 c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTpoHHBII pe-
cype.]

13.  Koran E.A. OObikHOBeHHBIE nuepeHIanbuble ypaBHEHUSI U OTepa-
IIMOHHOE MCYHCIICHHE. Y4ueOHOe TmocoOue Mo aucnuiuimHe «MatemaTtukay s CTy-
IEHTOB Bcex cnennanbHocTe. M. 2006. — 140 c. 693 3k3.

14.  Koran E.A. DiieMeHTBI TEOpUH BEPOATHOCTEN U MATEMATHYECKOW CTATH-
CTUKH. Y4eOHOoe mocobue 1Mo aucuurummae «MaTemaTukay Uil CTYASHTOB, 00ydaro-
IIUXCSl 0 CHEUUAIBHOCTU «ABTOMOOMIE- U TpakTopocTpoeHue. M. 2007. — 224 c.
423 5Kk3.

B) IPOrpaMMHOe o0ecrnevyeHrue 1 MHTEPHET-PeCypChl:

[IporpammHuoe obecrieueHue He MPEyCMOTPEHO.

HNHTepHeT-pecypchl BKIIOYAIOT y4eOHO-METOJIUYECKHuE MaTepHuaibl B DJIEK-
TPOHHOM BHJIE, NPEJICTaBICHHbIE Ha caliTe mospolytech.ru B pa3aene: «llentp mare-
MaTUYECKOTO 00pa30BaHUS»

(http://mospolytech.ru/index.php?1d=4486, http://mospolytech.ru/index.php?1d=5822)

b

[Tonesnsie yueOHO-METOIUUECKUE U MH(DPOPMALIMOHHBIE MAaTepHUAIIbl TIPEACTaB-
JICHBI HA cauTax:

OkcnoHeHTa  [[eHTp  MHXEHEPHBIX TEXHOJOTMH W MOACIMPOBAHUS
[http://exponenta.ru]
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EqWorld Mup MaTEMaTUYECKUX YpaBHEHUI
[http://eqworld.ipmnet.ru/ru/info/mathwebs.htm]

8. MarepuajbHO-TEXHUYECKOE O0ecneyeHue U CHUIINHbI

MarepuanbHo — TexHUYecKas 0a3a yHHUBEpCUTETa 0OecleunBaeT MPOBEACHUE
BCEX BUOB 3aHATHIA, MPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM M COOTBETCTBYET JEUCT-
BYIOIINM CAHUTAPHBIM U MPOTUBOIIOXKAPHBIM MIPaBUJIaM U HOpMaM.

Kadenpa «MaremaTuka» He pacnonaraeT COOCTBEHHBIM ayJJUTOPHBIM (POHIOM
Y UCTOJIb3yeT yueOHbIE ayIUTOPUHU U3 001Iero (poH1a YHUBEPCUTETA.

9. MeToandeckune PECKOMECHIAIUNA NJIHA CaMOCTOSITEJIbHOM p360TLI CTYA€HTOB

Pa3znesi: 3JieMeHThI JIMHEHOM aJredpbl

Marpuusl u onpeaeaurteau. [Ipexae Bcero, CTyI€HT NOJKEH IMOHATh, YTO
MaTpula — 3TO TabJauIa yuceln (MpuyeM 3Ta TabiiMia MOXKET UMETh OJJMHAKOBOE YHUC-
JIO CTPOK U CTOJIOIOB, @ MOKET OBITh U MPSIMOYTOJIbHOM), & ONPEAEIUTENb- 3TO YUC-
JI0, 3alIMChIBAEMOE B BUJE KBAJPATHOM TAOJIHUIBI, TO €CTh ONPEACIUTENN CYIIECTBY-
IOT TOJIBKO Y KBaJIPaTHBIX MaTPHIL.

Cnenyer oOpaTuTh 0c000€ BHUMaHHUE Ha ONEPAIUI0 YMHOXKEHHUS MPSIMOYTOJIb-
HBIX MaTPUIl U HOHTh, KAKUM TOJIYy4aeTCs MOPAIO0K MaTpUIbl — Tpou3BeaeHus. Oco-
OCHHOCTh MATPHIl TAaK’K€ COCTOUT B TOM, YTO MPOU3BEJCHUE MATPHI] HE IEPECTaHO-
BOYHO, TO €CTh AB # BA.Cneayet 00s3aTelIbHO yOSIUTHCS B TOM, PEITUB COOTBETCT-
BYIOILIME 3a]1a4U.

BaxxnapIM sBiIsieTcst IoHsITHE 0OpaTHOM Marpuiibl. Hajo 3HaTh ycnoBue cyiie-
CTBOBaHHs OOpaTHOWM MATpULbI U aIropuTM ee noctpoeHus. Ilocie ee BBIYMCIICHHUS
1eJeco00pa3Ho JieJaTh MPOBEPKY MPABUIBHOCTH PEIIEHUS, BBIIIOJHUB OIEPaLUIO
YMHOXEHHS 4~'A=E (JOJHKHA MOJYYUTHCS SANHUYHAS MaTPHUIIA)

[Ipu u3ydyeHun onpenenuTenel HaJl0 YeTKO YCBOUTh MOHATHUS MUHOpA, aiureo-
PanyecKoOro NOIOJIHEHNUS, 3HAaTh MHOTOYMCIIEHHBIE CBOMCTBA onpeaenuTens. s oc-
BOEHUSI TEXHUKHU BBIYMCIICHUS OTNpEAeNuTeNel 1esecoo0pa3Ho, BHIOpaB MPOU3BOIb-
HBI ONpeNeUTeNb BhIllIE TPETHErO MOPSAIKA, PACKPHITh €ro pa3IMyHbIMHU CIOcO0a-
MU, IPUMEHSIS pa3jiokKEeHUe U MO0 CTpoKaM u 1o cronduam. OO6patute BHUMaHUE, Ka-
KHE CTPOKH (CTOJOIBI) MPEANOUYTUTEbHEE BEIOMPATD JIJIsI PACKPBITHS ONIPEACITUTENS,
9TOOBI YIPOCTUTH €ro Bbryucienne. OcodeHHO 3(hPEKTUBHO BBIUYMCICHUE OMPEICITH-
TEJEeH C MOMOIIBIO JIEMEHTAPHBIX MPEe0Opa30BaHUM, TPUBOASAIINX €r0 K TPEYrojb-
HOMY BUY.

[Ipn wu3yueHUH pEIICHUNW CHUCTEM JIMHEWHBIX ajreOpanvyecKux ypaBHEHUUN
(CJIAY) oOpatuTe BHUMaHHE, MPEXKAEC BCEro, HA MOHATUE PEIICHUS CUCTEMBI U yC-
JIOBUSI CYIIECTBOBAHHUS PEUICHUN B 3aBUCUMOCTH OT COOTHOIIEHHSI MEXIY PAHTOM
MATpPUIbI, PAHTOM PACHIMPEHHON MAaTpHUIbl CHUCTEMbl U YHUCIOM HEU3BECTHBIX H
ypaBHeHu. OOpaTtuTe BHUMaHUE Ha yciaoBusi pumeHeHus popmyn Kpamepa u me-
ToAa OOpaTHOM MaTpulbl. BHUMaTenbHO pazdepuTe NpUMEpPbl PEIIeHUs MPOU3BOJIb-
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HBIX CHUCTEM JIMHEHHBIX allreOpandecknx ypaBHeHUU MeTooM ["aycca (BBeaeHue Oa-
3UCHBIX U CBOOOTHBIX MIEPEMEHHBIX ).

Pa3znen: JjieMeHTHI BEKTOPHOM ajiredpol

[Tpu u3ydeHnn MaHHOW TEMBI OOpaTUTE BHUMAHHUE HA JTMHEWHBIC OTEepaIui HaJl BEK-
TOpaMU, Ha TIOHATHS TUHEHHON HE3aBUCUMOCTH U TMHEWHON 3aBUCUMOCTH BEKTOPOB,
Ha QyHIaMEHTAILHOE MOHATHE 0a3ruca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHPO-
BaHHOTO 0a3uca), Ha pasJIoKEeHHUEe BEKTopa 1o 6a3ucy.

3HaTh OmpeaelieHne, TeOMETPUIECKHUE CBOMCTBA CKasiPHOTO, BEKTOPHOTO M
CMEIIaHHOTO TPOU3BEICHHS BEKTOPOB, (POPMYJIBI JJISI X BBIYMCIICHUS B BEKTOPHOU U
B KoopauHaTHOU dopme. O0s13aTeTbHO 3HATh U YMETh MPOBEPSITH YCIOBUSI OPTOTO-
HaJLHOCTH, KOJUTMHEAPHOCTH U KOMIUJIAHAPHOCTH BEKTOPOB.

Pa3nesi: KOMILJIEKCHBIE YMCJIa U MHOTOYJIEHBI

B sTom pasnene, npexjie Bcero, HaJ0 MOHSATh, YTO KOMIUIEKCHOE YHCIIO SIBU-
JIOCh PACUIMPEHHEM TMOHATUS JEHCTBUTEIBHBIX YHCEIN, 3HATh OMNpENEICHUE U TPHU
(GbopMBI 3aMKMCH KOMILJIEKCHOTO YUCJIA, TEOMETPUUECKYI0 MHTEPIPETALNIO KOMILIEKC-
HOTO 4YMCJIa M B3aUMHO-0JIHO3HAYHOE COOTBETCTBUE MEXKY MHOXKECTBOM KOMILIEKC-
HBIX 4YMCEl U MHOXECTBOM TOYEK KOMIUIEKCHOM TiockocTh KoMIiekcHble uucia
MOXHO H300pakaTh C MOMOIIbIO BEKTOPOB Ha KOMILIEKCHOM MIOCKOCTH. [loaTomy
omepaluy CJIOKEHHUS M BBIUUTAHUS KOMIUIEKCHBIX YHCEN MOTYT OBITh CBEJEHBI K
oTiepaIusM CIIOKEHUS U BRIUUTAHUSI COOTBETCTBYIOIINX BEKTOPOB

Hano 3HaTh ¥ yMETh BBINOJHATH ONEPAlMN YMHOXKEHUS, ACICHUS, BO3BEICHUS
B TOJIOKUTEIIbHYIO CTENEHb KOMIUIEKCHBIX YUCEN, 3alIMCAHHBIX B TPUTOHOMETpUYE-
CKo# (hopme, U3BJICUCHHS KOPHS N-O CTETICHU U3 KOMIUIEKCHOTO YHCIIA.

OOpatuTh BHUMaHWE Ha TO, YTO MHOXECTBO KOMIUIEKCHBIX YHCEIN SIBIISICTCS
3aMKHYTBIM, TO €CTh JIF00as airedpandeckasi onepanys HaJl KOMIJIEKCHBIMU YUCIIAMH
HE BBIBOJMT 3a MPEJIEbl 00J1aCTH KOMILJIEKCHBIX YHCE].

Pa3neni: 3jieMeHThI MATEMATHYECKOI0 AaHAJIN3A

[Tpu uzyuenun nuddepeHrnanbHOro ucUUcieHus (yHKIUA OJHOM MepeMeH-
HOI oOpaTthTe BHUMaHUE HA MOHATUE Npenena PYyHKIUU B TOUKE U METOJbI €ro BbI-
yucinenus. llpenen — o1HO U3 OCHOBHBIX MOHSATHI MareMaThyeckoro ananusa. [Ipu
BBIYKCIICHUU TIPEAENIOB (YHKLIUU HAJ0, MPEXKIE BCETO, BHIACHUTh XapaKTep HEolpe-

0 o " o
IEJIICHHOCTHU (6,—,0-00,00—00,1 . UToOBl OBNAIETh TEXHUKOW pEIICHUs 3ajJad Ha
o0

BBIUMCIICHHUE TIPEIEIIOB, HA0 3HATH JIBa 3aMedYaTeIbHBIX Mpejena, TabIuIly SKBHBa-
JICHTHBIX OECKOHEYHO MalIbIX, MpaBwio Jlomurtans, pa3nuyHble TPUEMbI PACKPBITHS
HEOIIpeIeTICHHOCTEH B 3aBUCUMOCTH OT BHJIa (YHKIIMH W PEIINTH JOCTATOYHO OOJIb-
10€ KOJIMYECTBO 33]1a4.

[Ipyn u3ydyeHUH TeM, MOCBAIICHHBIX MPOU3BOAHON U auddepennuany QyHk-
IIUU, HAJI0 OCMBICTUTh UX TEOMETPUUYECKUI CMBICI, TTOHUMATh PAa3INIue MEKIy HU-
MU (quddepeHnnan - 3To TiIaBHas JIMHEHHas 4yacTh npupanienus GyHKuuun). Trepao
3HaTh (Kak TabnuIly yMHOXKeHHus) Gopmyibl quddepeHnnpoBaHus OCHOBHBIX dJie-
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MEHTapHbIX QYHKIMHI 1 npaBuia quddepeHnrpoBanus (Bce, KOHEYHO, HO 0COOEHHO
npaBwio AudPepeHIMPOBaHUS CIOKHON (DYHKITHN).

OO6paTuTe BHUMaHHUE TaKKe Ha 0cOOeHHOCTH auddepeHmpoBanus GyHKIIUH,
3aJlaHHBIX B HESIBHOU (popMe, mapaMeTpUUuecKH, Ha MPUEM JIOTapuPMUIECKOTO AUD-
(dhepeHIpOoBaHUS.

Crnenyer 4eTKO 3HATh U YMETh NMPUMEHSATH aJTOPUTM HCCIICIOBaHUS (PYHKITHI
U TMOCTPOEHUs TpaduKoB: ONpelesieHHe TOUeK paspbiBa (M HMX KiIacCHU(]UKAIHIO),
acuMnToT rpaduka (BepTUKAIBHON, HAKIIOHHOM, TOPU30HTAILHOM), HEOOXOANUMBIEC U
JI0OCTaTOYHBIC yCIOBUS MOHOTOHHOCTH (DYHKITMHU, CYIIECTBOBAHUS JIOKAJIHHOTO JKC-
TpeMyMa, MPOMEKYTKOB BBITYKJIOCTH M BOTHYTOCTH (DYHKITUU M TOYEK Meperuoa.

Paznen: nuddepenunanbHoe ucuuciaeHue PyHKIUN HECKOJIbKHUX NepeMeHHbIX

[Ipu u3yueHun naHHOrO pasjeia oOpaTuTe BHHUMAaHHWE Ha TO, YTO (DyHKUHUA
JABYX IICPCMCHHBIX UMCCT HarHﬂILHBIﬁ reOMeTpI/IquKI/Iﬁ CMBICJI — 9TO IMOBCPXHOCTH B
TPEXMEPHOM MPOCTPAHCTBE

Ha)10 OCMBICJIINTD IMOHATHA YaCTHBIX ITPOU3BOAHBIX H ITIOJIHOI'O I[I/I(l)(l)epeHHI/Ia-
JIa U OCOOEHHOCTh UX BBIYMCJICHH, OBJIAJCTDH TEXHUKOU BBIYUCIICHUS IMPON3BOAHBIX
OT CJOXKHOM (PYHKIIMM HECKOJIbKUX TepeMeHHbIX. CiemyeT oOpaTuTh BHUMaHHUE Ha
TO, 9TO I QYHKIMH z = z(x, y) CMEILIAHHBIE YaCTHBIC TIPOU3BOJHBIC BTOPOTO MOPSIKA
0’z 0’z
Ox0y - 0yox
HUPOBaHWA HC UMCCT 3HAUCHHA.

Jis QyHKIMM HECKOJBKHUX TEPEMEHHBIX CKOPOCTh M3MEHEHHUs (PyHKIHUU B
IIPOU3BOJIBHOM HAIIPaBJIEHUU XapaKTEPU3YEeTCs NPOU3BOJHOM IO HAIIPaBJIEHUIO, a
HauOOoJIbIIAas CKOPOCTh M3MEHEHUs (PyHKUMU OyJeT B HampaBlICHUH BEKTOpa Ipaju-
erra. Ciegyer oOpaTuTh B 3TOH TeMe BHHUMAaHUE Ha HEOOXOIMMOE M JOCTATOYHOE
YCIIOBUS CYLIECTBOBAHMS 3KCTpeMyMa (DYHKIIUK HECKOJIBKUX MEPEMEHHBIX.

PaBHBI MEXIy COOOM: (treopema IlIBapia), To ectb mopsimok nuddepen-

Pa3znea: HHTEIrPajJbH0OC¢ HCYUCJTICHUC

B uHTErpasbHOM MCYHCIICHUH periaeTcs 3ajada, oOpaTHOUW TOH, KoTopasi pac-
cMaTpuBaiach B Au@depeHInaibHOM UCUUCICHUA HEO0X0MMO HAWTH ISl JaHHOU
byHKIMH f(x) Takyr (QYHKIUIO, MPOM3BOJHAs OT KOTOpOoW Oblia Obl paBHA 3ajaH-
HoM. IHTerpupoBanue QyHKIMI — JOCTAaTOYHO CIOXKHBINA pa3/iesl MaTeMaTHKH, OBJa-
JE€Th KOTOPBIM MOKHO TOJIBKO, €CIIU CTYJEHT «BO3BMET» JOCTATOYHO OOJIBIIOE KOJIH-
YECTBO MHTETPAJIOB PA3HOIO THUIIA.

Hano TBepno 3HaTh TabnMily MHTETPAJIOB OT OCHOBHBIX 3JIEMEHTAPHBIX (PYHK-
LM, OCHOBHBIE METOAbl MHTETPUPOBAHUS (3aME€HA MEPEMEHHOM, MOABEACHUE IOA
3HaK auddepeHnnana, UHTErPUPOBAHUE TIO YACTSIM, MPUEMbl BHIYUCIICHUS] MHTETPa-
JIOB OT PaIlMOHAJIBHBIX IPOOEH, OT Pa3HOTO THUIIA TPUTOHOMETPUUECKUX (DYHKITHIN).

Hano ocMBICIUTE €AMHCTBO MOAX0/1a K IOCTPOEHUIO ONPEIEIEHHBIX, KPATHBIX,
KPUBOJMHENHBIX, MOBEPXHOCTHBIX HHTETPAIIOB — IOCTPOCHUE HEKOTOPOW HHTE-
IPajIbHON CYMMBI U IIPEIEIIbHBIN NIEPEXO.

3HaTh TE€OMETPUYECKUN CMBICI U OCHOBHYIO (hOpPMYJy BBIUMCIEHUS OMNpelie-
JIEHHBIX UHTETpanoB — ¢hopmyny Herotona — JleliOHuila, reomeTprudeckue u Gpuznye-
CKHE TPUJIOKEHUS] OMPENENIEHHbIX M KPAaTHBIX MHTErpajoB, YMEThb HAaXOJIUTh ILIO-
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1a/1b MJIOCKOW (PUTYpHI, IIIMHY KPUBOI, 00BEM U TIOIIAIh TOBEPXHOCTHU TEJN Bpalle-
HUS.

Pa3pnen: ynciaoBbie M QyHKUMOHAIBbHbIEC PAABI

[Ipu u3ydeHun aHHOW TEMBI, MPEXKJIE BCETO, HAIO0 OCMBICIUThH TOHITHE CyM-
MbI OECKOHEUHOTO Psijia Kak Mpeelia Mocie10BaTeIbHOCTH YACTUYHBIX CYMM.

Heobxoanmo cHavasia HayuyuThCs KIACCU(DUIIMPOBATH PSIbI 10 TUIIAM: YUCIO-
BbIE IOJIOKUTEIbHBIEC, 3HAKOTIEPEMEHHbIE, (DYHKIIMOHAJIbHBIE, CTEIIEHHBIE, TPUTOHO-
MeTpuueckue psaabl Oypwe. U3yuuTh TeOpeTHUECKrUe CBECHUS: TEOPEMbI CPaBHEHHS,
HEOOXOUMBbIE U JOCTAaTOYHBIC MPHU3HAKUA CXOAUMOCTH. 3HATh U YMETh HNPHUMEHATH
J0CTAaTOYHBIE MPU3HAKHU CXOJIMMOCTH MOJOXKHUTENbHBIX PSAAOB: NMpu3Haku Jlamambepa,
Kommn, naTerpansubii npusHak Komm.

Jlia 3HaKo4YepeayIoIuXCsl PsiIoB 00OpaTUTh BHUMAaHUE Ha MOHSTHS aOCONIOT-
HOM M YCJIOBHOM CXOAMMOCTU. 3HaTh Mpu3HaK JleitOHua u 0000IIeHHbIE TPU3HAKH
Hanam6epa u Ko,

JlJis cTeneHHBIX pAIOB 3HATH Teopemy AOens, omnpeaeneHue HHTepBaia U pa-
AMyca CXOAUMOCTH, OOpaTUTh BHUMAHUE Ha TO, YTO TpeOyeTCs MCCIIeOBAaHHE TTOBE-
JCHHS psfia B TPAHUYHBIX TOYKAaX MHTEpBaia cxoauMocTtu. OO0s3aTeNbHO 3HATH pas-
JIO’)KEHUSI OCHOBHBIX DJIEMEHTapHbIX QyHKIMA B psaasl Teinopa u MakimopeHa u yc-
JIOBHE pa3ioXuMocTh GyHKIUH B psn Teiinopa.

Pa3znes: 00bIkHOBeHHBbIE JU(PPepeHIHATbHbIC YPABHECHHUS

Nzyuenue nuddepeHnnanbHbIX ypaBHEHUN UMEET BaXKHEHIIee 3HaUCHUE B Ma-

TEMaTUYECKON TOJATOTOBKE MHXeHepa. OObsICHAETCS 3TO TeM, 4To AuddepeHImab-
HbI€ YpaBHEHUS MPEACTABIISAIOT COOOM MaTeMaTHUECKUE MOJIEIN CaMbIX pa3HO00pas-
HBIX IIPOLIECCOB M SIBJICHUM, TaK KAK MX PEIICHMs MO3BOJIAIOT ONKCATH 3BOIOLHUIO
M3y4aeMoro IMpolecca, XapakTep MPOUCXOJAIIMX C MaTepUalbHOW CUCTEMOUN M3Me-
HEHUI B 3aBUCUMOCTH OT IIEPBOHAYAIBHOTO COCTOSIHUSI CUCTEMBI.
OTnuuurtensHoe CBOMCTBO AU((epeHInaTIbHbIX YPAaBHEHUI COCTOUT B TOM, YTO MPH
UX UHTETPUPOBAHUM OOBIYHO IMOTYYaeTCsl OECUMCIEHHOE MHOKECTBO perieHuid. s
YpaBHEHUsI MEPBOrO MOPSAAKA 3TO MHOMXECTBO OMHUCHIBAETCS OJHOW MPOU3BOJBHOM
MOCTOSIHHOU. YUTOOBI BBIACIUTH U3 O€CKOHEYHOTO MHOKECTBA PEIICHUIN TO, KOTOPOE
OMNKCHIBAET MMEHHO JAHHBII Mpolecc, He0OOXO0AUMO 3a1aTh JONOJHUTEIbHYIO HH-
(dopmanyio, HapuMep, 3HaTh HAYaJIbHOE COCTOSIHUE Mpouecca. Takoe JONOJTHUTEb-
HOE YCJIOBUE HA3bIBAE€TCA HaYaJIbHbIM YCIOBHEM.

3anaya MHTETpUpPOBaHUS AUPPEPEHINATBHOIO YPaBHEHMsI IEPBOTO MOPSAIKA
COBMECTHO C HayaJIbHbIM YCIOBHUEM HAa3bIBACTCS HAYaJIbHOM 3ajaueid WK 3aqadyeit
Kommn.

Jns nuddepeHaibHbpIX YpaBHEHUA MEPBOTO MOPSIKA CIEAYyeT pa3inyaTrh
oO111ee, 4acTHOE U 0C000€ PEIICHMUS, a TAK)Ke OOIIHM, YACTHBIM U 0COOBIN MHTETPaJIbL.

[Ipy MHTErpUPOBAHUM YPABHEHHI NIEPBOTO MOPSAIKA HAJIO MPEKIE BCETO OIpe-
JEUTh TUI YPABHEHMSI, @ 3aT€M YK€ MPUMEHUTh TOT WM MHOU MeTol pemeHus. Ha-
10 00sA3aTENbHO OCBOUTH MPOLEAYPY NPUBEACHHS YpaBHEHHUS IMEPBOTO IMOPSAKA K
YPaBHEHUIO C pa3JelICHHbIMH NEPEMEHHBIMU, TaK KaK MMEHHO TaKHE€ YpPaBHEHHUS
MO>KHO HEITOCPEICTBEHHO NHTETPUPOBATb.
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st mudpdepeHImanbHBIX YPaBHEHUN N — TO TIOPS/IKa 00s3aTEIbHO 3HATH TI0-
ctaHoBKHM 3a1auu Koum, kpaeBoil 3a7aun, 3a1aun Ha COOCTBEHHbIE 3HAUCHHUS.

B teme, mocBsieHHON JMHEHHBIM AU(depeHIualbHbIM YPABHEHUSM N — TO
MopsiiKa, HaJl0 3HaTh TEOPEMBI O CTPYKTYpe OOLIETro pelieHus OJHOPOIHBIX U HEOI-
HOPOJHBIX YPaBHEHUH, TaK KaK OHU YKa3bIBAIOT MyTh MOCTPOEHHUS OOLIET0 PEIICHHUS.
OOpatuTh BHUMAaHKHE Ha TO, YTO PEILICHUE JIMHEUHBIX OJHOPOJIHBIX AU depeHInaib-
HBIX YpaBHEHUH n — ro mopsijka ¢ NOCTOSHHBIMU KO3 dULIEHTaMH HE TpeOyeT UH-
TErpUPOBAHHUS, a CBOJUTCS K YUCTO anredpandeckor npobiaemMe HaX0XIeHUsI KOpHE
COOTBETCTBYIOILIETO XAapaKTEPUCTHYECKOro ypaBHEHMs. Hajgo 3HaTh BHJA YaCTHBIX
PEIICHUI JIMHEWHBIX OJTHOPOIHBIX MU PepeHInaTbHBIX YPaBHEHUN N — IO TIOPSJIKA C
MOCTOSIHHBIMU KO3((pHlIMeHTaMu B 3aBUCUMOCTU OT BHJa KOpHEH XapakTepucTuye-
CKOI'O ypaBHEHHUS.

Hano 4yeTko ysiCHUTH aIrOPUTM ITOCTPOEHHUS YaCTHBIX PELICHUM JTUHEUHBIX HE-
OJTHOPOJHBIX NU(hepeHINaNIbHBIX YPABHEHUH METOJOM oa00pa (METOIOM HEompe-
JENEeHHBIX KO3 (ULIUEHTOB), 0OOpaTUB BHUMAaHHUE HA TO, YTO B ATOM CIIy4ae BHUJ Ya-
CTHBIX PEUIEHUI HEOJAHOPOIHOIO YPaBHEHHUS COOTBETCTBYET MO CTPYKTYpE 3aJaHHOU
IIPaBOM YaCTH.

Pa3pnesi: Teopusi BEepOSITHOCTEH

JU1g ycrenmHoro oBJIaJieHUs] MAaTEpUAJIOM JJAHHOTO pas3zesia He00X0AUMO, Ipe-
K€ BCETO, YETKO YCBOUTH OCHOBHBIE MOHATHUS TEOPUU BEPOATHOCTEN, OYEHDb LIUPOKO
HCIIOJIb3YEMbBIE B PA3IMYHBIX MPHJIOKEHUAX: MOHATHE CIYyYalHOrO COOBITHS M €ro
BEPOSATHOCTH, CYMMbI U MPOU3BENEHUSI COOBITUH, NOHATUS CITy4YallHOM BEIMYUHBI U
3aKOHA €€ PacHpeesIeHUs, MaTEMAaTUYECKOr0 OXKUAAHUSA U AUCIEPCUU CIIy4anHON
BEJINYMHBI.

Hano noHATs, 4TO BEPOATHOCTH — 3TO YUCIIOBAsA MEPA CTEIEHU BO3MOXKHOCTH
MOSIBJIEHUSI CIIy4allHOrO COOBITHS. 3HATh KJIACCHYECKOE, CTATUCTUYECKOE U reoMeT-
PUYECKOE ONPENEIICHUS] BEPOSITHOCTH, CBSI3b M pa3nuuure Mexay HuMu. HecmoTps Ha
BHEULIHIOIO NTPOCTOTY KJIACCUYECKON (POPMyIIbI ONPENEIIEHNS BEPOSITHOCTH CIIy4aiiHO-
ro coObITust A: P(A)=m/n, HENOCPEACTBEHHBIN MOACYET YHUCIIA N BCEBO3MOXHBIX UC-
XOJIOB UCTIBITAHUS U M - YKciia OJIaronpusTHBIX UCXOA0B TpeOyeT mpuMeHeHus Qop-
MyJ KOMOMHATOpHUKU. [IpH 3TOM B KaX/10i1 KOHKPETHOH 3a/1aye Ha/I0 MPOaHATU3HPO-
BaTh, KAKOW TUIl COCJUHEHUM BO3HUKAET, KOIIA U3 HEKOTOPOTO MHOKECTBA AJIEMEH-
TOB U3BJIEKAETCS JIPYroe MOJAMHOXKECTBO (3TO MOTYT OBITh pa3MelleHus, Iepecra-
HOBKU WK couyeTanus ). [lpu BbIUKCICHUH BEPOATHOCTEHM CIOXKHBIX COOBITHI HaIO
YMETh NPEACTABUTH UX B BUJAE CyMMbI WM NPOU3BEACHUS (WM CyMMBI ITPOU3BE/E-
HUI) TOPOCTBIX COOBITMM M NPUMEHUTh COOTBETCTBYIOLINE OCHOBHBIE TEOPEMBI TEO-
pUH BEPOSATHOCTEMN.

Hano werko pa3nuyarh TUIBI CIy4YalHBIX BEJIIMYWH — JTUCKPETHBIE M HEIpE-
PBIBHBIE U 3HaThb OCHOBHBIE 3aKOHBI UX pacrpezaeneHus (OmHoMmuanbHbil, [lyaccona,
TUIEPreoMEeTPUUECKil, 0COOEHHO, HOPMAJIbHBII 3aKOH pacipeieeHus).

JIns onucaHMs 3aKOHOB PAaCIpElETICHUs] HENMPEPBIBHBIX CIIyYaWHBIX BEJIWYUH
MPUMEHSIOT UHTErPaJIbHYI0 PYHKIHUIO pacnpeie]IeHUs] BEpOATHOCTEN cydyailHOM Be-
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JIMYHUHBI F(x)HU IUIOTHOCTh BEPOSITHOCTEW f(x). Hamo ycBouth omnpeneneHus, Bepo-
ATHOCTHBI CMBIC]I U CBOWCTBA 3TUX (YHKLUH, CBA3b MEXAY HUMHU U PACUETHBIE
(GOpMyJIBI 1711 UX ONPEAEIICHUSI.

Hano 3HaTh onpenenenue, pacueTHble (POPMYJIbl U BEPOSTHOCTHBIM CMBICI OC-
HOBHBIX YMCJIOBBIX XapaKTEPUCTUK CIyYalHON BEIMYHMHBI — MATEMATHYECKOIO OXKH-
AaHus (CpeIHEro 3HAYCHMs) U TUCIEPCUU (XapaKTEPUCTUKU pa3zdpoca BO3MOKHBIX
3HAYEHHUS CITyYallHON BETMYMHBI OTHOCUTEIIBHO CPETHETO 3HAUCHMUS).

Pa3nen: MmaTemaTnyecKasi CTATUCTHKA

[Ipyn m3yyeHnn MaTeMaTHYECKOM CTATUCTUKMU HANO NOHATH, YTO OHA TECHEH-
M 00pa3oM CBsi3aHa ¢ TeOpUel BEPOSTHOCTEN, U OONBIIMHCTBO €€ BHIBOAOB 0a3u-
pyeTcs Ha MPEAENbHBIX TEOPEMAX TEOPUU BEPOSITHOCTEN.

Bce xapakrTepucTuku, n3ydaeMmble B Kypce MAaT€MAaTUUYECKOM CTAaTUCTUKH, SIB-
JSFOTCS CTAaTUCTUYECKUMHU aHAJIOTaMHM COOTBETCTBYIOIIMX XapaKTEPUCTHK, paccMar-
PUBAaEMBIX B TEOPUU BEPOSITHOCTEN, IMOJTYYEHHBIMU HA OCHOBE OrPAHUYEHHOTO YHCIIA
OMBITHBIX JaHHBIX. Cle0BaTeNbHO, €CIIH, HAlPUMEP, MAaTEMaTHUYECKOE OXKUAAHUE U
JIUCIIEPCUSL CIIyYallHOM BEJIWYMHBI, U3y4YaeMbl€ B TEOPUU BEPOSATHOCTEH, SBISIOTCSA
XapaKTEPHBIMUA HECITyYallHbIMH YUCIAMHU, TO MX CTATUCTUYECKHE aHAJIOrM — BBIOO-
pouHasi cpeHss U BbIOOpOUHas (WJIM MCIPABIICHHAs) TUCIIEPCHSl SIBISIFOTCS CITydaid-
HBIMHU BEJIMYMHAMH, 3aBUCSIIMMU OT 00bEMa M TUIA BBIOOPKH U PA3TUYHBIMHU JUIS
Pa3HBIX BHIOOPOK.

Hano o6s3aTenbHO 3HaTh U YMETh BBIYUCIISATH TOUEYHBIE OLEHKH HEU3BECTHBIX
apaMeTpoB pacHpeieieHus Cay4yailHOW BETMYMHBI - BBIOOPOUYHYIO CPEIHIOI0 U BbI-
O0pOoUHYIO (MJIK UCTIPABICHHYIO) JUCIIEPCHUIO, TaK KakK J00as cCTaTUCTHYECKas oOpa-
00TKa CBOJIUTCA, MIPEXK/IE BCETO, K HAXOXKACHUIO UMEHHO 3THX XapaKTEPUCTHK.

Crnenyer oOpaTuTh BHUMAHUE HA TO, YTO 3TU OLEHKH SIBJISIOTCS MPUOIMKEH-
HBIMH, OCOOEHHO JUIsl BBIOOPOK MaJIoro o0beMa, U Uil CYKACHHUS O TOYHOCTH U Ha-
IEKHOCTH ITUX OLIEHOK HA/l0 YMETh MPUMEHATh MHTEPBAIbHbIE OLIEHKUA U 3HATH Me-
TOAMKY MOCTPOCHHMSI IOBEPUTEIBHBIX HHTEPBAJIOB.

Cnenyer Taxxe oOpaTUTh BHUMAHHE HAa MOCTAHOBKY U pEUIEHUE 3aJlayd Ipo-
BEPKH MPABIONOI00MS CTATUCTHUYECKUX TMIOTE3 U MPUMEHEHHE KPUTEPUEB COTJia-
CHsl, KOJMYECTBEHHO ONMCBIBAIOIINX CTENEHb PACXOXKACHUS MEXKIY TEOPETUUECKUM
Y DMIIMPUYECKUM PACTIPEICICHUAMU.

OTMeTMM B 3aKJIIOYEHHUE, YTO YCIEIIHOE M3Y4YEHHUE IUCLUILIMHBI «Bplcmas
MaTeMaTHKay, MPUOOPETEeHNE HEOOXOIMMbIX KOMIIETEHIIMH, YMEHUI 1 HABBIKOB BJa-
JCHUS] MaTEMaTUUECKUM amnmnapaToM TpeOyeT OT CTYAEHTOB OOJIBIION CaMOCTOSITENb-
HOU paboThl. OOpaTUTE BHMMaHHUE, YTO KOJWYECTBO YacOB, OTBOJUMBIX Ha CaMo-
CTOSITEJIBHYIO pabOTy B COOTBETCTBUU C YYEOHBIM IUIAHOM, PABHO WJIU, KaK MPABUJIO,
00JIbIIIe YacOB, OTBOAMMBIX Ha BCE BUBI Ay TUTOPHBIX 3aHSATHH.

10. Meroauyeckue peKOMEHIALUHM ISl IPEeNnoJaBaTe/Is

[Ipexnae Bcero, cneayeT 0OpaTUTh BHUMaHUE CTY/ICHTOB Ha TO, YTO MpaKTUYe-
CKM BECh M3y4aeMbIi UMM MaTepuall SBJSIETCS I HUX HOBBIM, HE M3Y4YaBIIMMCS B
nporpaMmMe cpefHei mkoiel. OMHAKO OH He TpeOyeT KaKoH-Inbo crenuanbHou (10-
MOJIHUTENBHOMN ) MOATOTOBKH U BIOJHE MOXKET OBITh YCHEIIHO U3Y4eH, €CIIU CTYCH-
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Thl OyAyT TMOCeNIaTh 3aHSATHSA, CBOCBPEMEHHO BBITIOJNHATH JOMAIIHUE 33aHUS U
MOJIE30BAThHCS (MTPU HEOOXOTUMOCTH) CUCTEMOW TUTAHOBBIX KOHCYJIBTAIlUN B TEUCHHE
KaXI0ro ceMmecTpa. Bomienire B Kypc MaTreMaTUKH Pa3/ielibl SBISIOTCS Kiiaccude-
CKHMH, B TO XK€ BPeMsI OHH MPAKTUYECKH OPUEHTHUPOBAHBI, TAK KAK UMEIOT IIMPOKOE
pacmipocTpaHeHHUe JJIs PEIICHUs Pa3HOTO pojia 3aj1ad BHYTPU CaMOW MAaTeMAaTHUKH H
MPUKJIAIHBIX 3a7a4. X 0CBOGHHE TTOMOKET CTYJIEHTaM JIOTHYECKH BEPHO, apTyMeH-
THPOBAHO M SICHO CTPOUTH YCTHYIO U MHUCHbMEHHYIO PEYb, YCIICIIHO MPUMEHSATh HAKO-
MJICHHBIC 3HAHUS JJIsl PEIICHUs, TIPEXKIe BCEro, CTaHAAPTHHIX 3a/1ad B mpodeccuo-
HaJBLHOU cepe NeaTeTbHOCTH.

Heobxoanmo ¢ camoro Hayana 3aHATUA PEKOMEH/IOBATh CTYJEHTaM OCHOBHYIO
U JOTIOJHUTENIbHYIO JTUTEPATYpy, @ B KOHIIE CEMECTpa JaTh CIUCOK BOIMPOCOB IS
MOJATOTOBKHU K 9K3aMEHY.

CooOpaxeHusi 1 peKOMEHJAIMU, TIPUBEJCHHBIE B . 9 paboueill mMporpaMMbl
JUTSI CTYJICHTOB, JTOJDKHBI OBITH Y€TKO C(OPMYITHPOBAHBI U M3JI0KEHBI UMEHHO TIpe-
MO/TaBaTENIeM Ha JISKIHIX, TPAKTUYECKUX 3aHITHAX U KOHCYIbTAIUAX.

W3nmoskeHre TEOPETHUEeCKOTr0 MaTepraja JIOJDKHO COMMPOBOXKIATHCS HUILTIOCTpPA-
TUBHBIMH TIPUMEpPaMH, THIATEIIEHO OTOOPAHHBIMU IMPEIOIABATEIEM TaK, YTOOBI TEX-
HUYECKHUE TPYAHOCTH M BBIKJIAJKH TIPH PEIICHHUH 33J1a9¥ HE OTBJICKAIH OT TJIABHOTO:
OCMBICJICHUS HJICH U CYTH MMPUMEHSIEMBIX MeToA0B. ClielyeT Bceraa yKa3plBaTh MPH-
MepbI TPAKTUIECKOTO TIPUMEHEHHS PACCMOTPECHHBIX Ha 3aHATHUSX YpaBHCHHH U (op-
MYIL.

[TpakTrueckue 3aHITHS JOJKHBI OBITh OPTraHW30BaHbBI MPETOAABATEIEM TaKUM
o0pa3oM, 4TOOBI OCTABAJIOCh BpPEMsSI Ha IMEPUOJAMYECKOE BBITIOJIHEHHUE CTYICHTAMHU
HEOOJIBIIION CaMOCTOSATEILHON pabOThl B ayJAUTOPUU JIA MPOBEPKU YCBOCHUS U3IIO-
KEHHOTO MaTepHalia.

[IpenonaBarenb, BeAyIIMH MPAKTUUECKHE 3aHITHS, IOJKEH COTJIACOBHIBATH
y4eOHO — TeMAaTUYECKHH TUTaH 3aHSITHH C JIEKTOPOM, MCIIOIB30BaTh CANHYIO CUCTEMY
0003HAYEHUH.

[IpenonmaBarento ciemyeT TOOMBATHCS CHCTEMATHYECKOW HEMPEpPBIBHON pado-
THI CTYZICHTOB B T€UCHHE CEMECTpPa, HEOOXOIUMO BBISBISITH CHIBHBIX CTYICHTOB U
MPUBJIEKATh UX K HAy9HOW paboTe, K YYaCTHIO B Pa3HOTO POJia OJIMMITHAIAX U KOH-
Kypcax.

CTyleHT JMOHKEH OIIyIIaTh 3aWHTEPECOBAHHOCTH MPEMOaBaTeNsl B TOCTHKE-
HUM KOHEYHOTO pe3yJbTaTa: B MPHOOPETEHUU OOYYAIONIMMHUCS MPOYHBIX 3HAHHM,
YMEHHI ¥ BJIaJICHUSI HAKOTUICHHON MH(MOopManue uisi pemeHus 3a1aq B mpodeccro-
HAJBHOH JEeATETHHOCTH.
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