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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[lensaMu ocBoeHUsI Y4eOHOW JUCHMIUIMHBI (Momyssi) «MareMaThuka
SBJISIFOTCSL:

- 3aKJiaJlka MaTeMaTH4ecKoro (QyHIaMeHTa KaK CpeAcTBa U3Y4YCHUS
OKPY>KaIoIllero MUupa AJis yCIEIIHOTO OCBOEHUS IMCIUILIUH €CTECTBEHHOHAYYHOTO
1 IPO(PeCCHOHATTEHOTO ITUKJIIOB;

- TOJIyYEHUE CTYJEHTaMH OCHOB TEOPETHYECKHX 3HAHUM U MPUKIAIHBIX
HaBBIKOB TPUMEHEHUSI MATEMAaTUYECKUX METOJIOB U MOJIETIEH;

- TIOJITOTOBKA K MCTOJIB30BAHMUIO ATUX METOJIOB ISl Pa3pabOTKK U MPUHSATHUS
3¢ (PEKTUBHBIX OPTAHU3AIMOHHBIX U YIIPABICHYECKUX PEIICHUN;

- pa3BUTHE JIOTMYECKOTO MBIIUICHUSI U TIOBBIIICHHE OOIIEero YPOBHS
KyJbTYPBI CTYJCHTOB.

3agayamMu OCBOEHUS TUCHMIUIMHBI (MOTyJisl) «MaTtemaTukay sIBISIOTCS:

OBJIAJICHUE METOJaMU JIMHEHHON anreOpbl, MAaTeMaTHYEeCKOro aHajiu3a,
TEOPUHU BEPOSATHOCTEN.

2. [Inanupyembie pe3ynbTaThl 00YYEHHS MO TUCHUILIIMHE (MOIYJIIO).

[lepeuenb GopmMuUpyeMBIX pe3yJbTaTOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHLIUI) B pe3yibTaTe 00y4eHUs 10 AUCLUIUIUMHE (MOIYJIIO):

OIIK-1 - CniocobeH mpuMeHSITh €CTECTBEHHOHAYYHBIE U OOIIEMH)KCHEPHBIE
3HAHMS, METObl MATEMATUYECKOTO aHAIN3a U MOJICIIMPOBAHUS, TEOPETUUECKOTO U
AKCIIEPUMEHTAIILHOTO UCCIIEI0BaHUS B TPO(HECCUOHATBHOM IeATeTbHOCTH.

OOGy4eHwue 1Mo JUCUUIUIUHE (MOAYJII0) MPENOaraeT, 4YTo Mo ero pe3yJibTatam
oOyyatoruiicst Oyier:

3Harth:

- OCHOBHBIE MOHATHUSA 1 TeOpeMbI Aud HepeHITnaTbHOTO UCYUCTCHHS (YHKITHMA
OJTHOM M HECKOJIbKUX MEPEMEHHBIX;

- OCHOBHBIC TIOHATHUS HMHTETPAIBHOTO HCUYUCICHUS (GYHKIMA OIHOW U
HECKOJIBKHX TICPEMCHHBIX, BAKHCHUIIIME TEOPEMBI, METOJbI HMHTETPHUPOBAHUS
IIPOCTEUIIINX UHTEIPAJIOB;

- OCHOBHBIC ITOHATHS U TEOPEMBI CITyYalHBIX COOBITHH;

- OCHOBHBIC 3aKOHBI PaCIIPEICIICHUS CITyYalHBIX BEJIMYNH;

- MaTeMaTW4yecKue MeToJIbl O00pabOTKM U aHaiIM3a pPe3yIbTaToB
CTATUCTUYECKUX HAOMIOZCHUN (MOHATHS 00paOOTKH BBIOOPKH, TOUEUHBIE OIEHKH
JIOBEPUTEIILHBIX HHTEPBAJIOB).

YMmeTh:



- UHTEPIPETUPOBATH OCHOBHBIE ITOHATHUS HA IIPOCTHIX MOJAECIIBHBIX IIPUMEPAX:
pelaTh CUCTEMBbI JIMHEHHBIX anreOpanyecKux ypaBHEHUM, BBIYHUCISATH MPEIebl,
BBIYUCTISATH MPOU3BOAHbBIC, YaCTHBIC MPOU3BOIHBIC U Au(depeHnansl GyHKIUH,
HCCIIEIOBaTh CBOMCTBA (PYHKIMM M CTPOUTH IpaHUKH, HAXOAUTH HaUOOJBIINE U
HauMEHbIINE 3HaYeHUs TuddepeHpyemMbix (YHKIHMM, HaXOAUTh MPOCTEHIINE
UHTETpalbl;

- QHAJIM3UPOBATH PE3YJbTATHI CTATUCTUYECKUX HAOIIOACHUN U JIeNaTh Ha UX
OCHOBAHMM KOJINYECTBEHHBIE U KAYECTBEHHBIEC BBIBOJIBI.

Buaangers:

- HaBBIKaMH PEIICHUS OCHOBHBIX MH)KCHEPHBIX 33134,

- CIOCOOHOCTBIO TPOU3BOJUTH CAMOCTOSITCIILHBIA BBIOOP METOJIOB U
CIIOCOOOB pPEIICHHUS.

3. O6beM AUCIUTIIUHBI (MOTYJIs).
3.1. O0mas Tpy10€MKOCTb JUCHUILIUHBI (MOTYJIST).

OO6mast TPyIOEMKOCTh AUCHUIUIMHBI (MOIyJis) coctaBisieT 9 3.e. (324
aKaJIeMHUYECKHUX yaca(oB).

3.2. O6bem paucuMIUIdHBL (MoOayisi) B (opMe KOHTAKTHOW pabOThI
oOyyarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMU ¥ (WIM)  JIMIIAMH,
MPUBJIEKAEMBIMU K peaau3alii 00pa30BaTEIbHON MPOrpaMMbl Ha UHBIX YCIOBHSIX,
IpU MIPOBEJICHUH YUEOHBIX 3aHATUH:

KosnndecTBo yacos
Tun yqeOHBIX 3aHATHI Cemectp
Bcero

Nel | No2 | Ne3
KonrakTHas paboTa Ipu NpoBeleHHH yueOHBIX 3aHsTHil (BCero): 208 | 80 64 64
B tom uucne:
3aHATHSA JIEKITMOHHOTO THIIA 96 32 32 32
3aHATUS CEMUHAPCKOTO THIA 112 48 32 32

3.3. O6bemM mucHUIUIMHBL (MOIyYJisA) B (OpME CaMOCTOSITEIbHONW pabOThI
oOydJarormuxcsi, a Takxke B (opMe KOHTAKTHOW pabOThl OOyYarommxcsi C
MearOrn4eCKUuMU pabOTHUKAMHU U (WIJIH) JTUI[AMU, TIPUBJICKAEMBIMH K peaTu3aiiu
oOpa3oBaTenpHON TporpaMMbl HAa HWHBIX YCIOBHUSAX, TPH MPOBEICHUU
IPOMEKYTOUHOM aTTecTanuu cocrapisier 116 akagemuyeckux vaca (0B).

3.4. Ilpu oOy4eHnn 1Mo MHANBUAYATHHOMY Y4EOHOMY TUIaHY, B TOM YHUCJIC TIPH
YCKOPEHHOM 00Yy4YeHUH, 00BEM JUCITUIUTHHBI (MOIYJISI) MOXKET OBITh peain30BaH
MOJIHOCTHIO B (POpPME CaMOCTOSITENEHOM pabOThl 00yUaIOUINXCS, 8 TAKXKe B opme




KOHTAKTHON paboThl 00YUYaIOIIMXCS C MEJarorniyecCKuMU pabOTHUKAMU U (WJIN)
JUIIaMH, TIPUBIICKAEMBIMH K peai3aIiii 00pa30BaTEILHOM MPOrpaMMbl Ha MHBIX
YCIIOBHSIX, TIPH MPOBEIECHUN TTPOMEKYTOUHOM aTTECTAIIHH.

4. ConeprkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

/ Temaruka JTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpKaHUE
n/m

1 |Marpuiisl ¥ OnpeaeaIuTe TN MaTPHII

PaccmarpuBaemble BONPOCHL:- BH/IbI MAaTPHIL, ONIEPAaLlMK HaJl MATPUIIAMH, CBOICTBA ONepalvii HaJ|
MaTpHLAMU;- SJIEMEHTApHbIC TIPE0OPa30BaHUs MATPHIL; - OIPEICIIUTENb KBAIPATHOM MaTPHILIBL;- MUHOD U
anredpandecKoe JOIOTHEHUE HIICMEHTA ONPEICINTENs ;- CBOHCTBA ONpPEICIUTENeH;- 0OpaTHast MaTpHULa U
e€ CBOICTBA; - MATPUYHBIC YPABHECHUS; - PAHI MATPHILIBL.

2 |Cuctemsbl TMHEHHBIX anreOpandeckux ypaBHenuid (CJIAY) (dacts 1).
PaccmarpuBaemsie Bompocsr:- pernenue CJIAY metonom Kpamepa;- pemenne CJIAY metonom oOpaTHOIMA
MaTpHIbI

3 |Cuctemsl 1uHelHbIX anredbpandeckux ypaBHenuit (CJIAY) (uacts 2).
PaccmatpuBaemble Bompochl:- pemenne CJIAY merogom ["aycca;- obmiee pemenue ogHopoHoi CJIAY.

4  |BextopHas anrebpa (dacts 1).

PaccmarpuBaemble BONPOCHL:- BEKTOPHI, IEHCTBUS HaJl BEKTOpaMU;- BEKTOpHbIE IpocTpaHcTBa V1, V2
,V3;- nmuHeiHas 3aBUCMOCTh BEKTOPOB;- KPUTEPUH JIMHEHHON 3aBUCUMOCTH JIBYX, TPEX U YEThIpEX
BEKTOPOB;- 0a3uC Ha MPSMOH, Ha TUIOCKOCTH U B TPOCTPAHCTBE;- KOOPIMHATHI BEKTOPA B 33/IaHHOM
6aznce;- TMHEHHbIE ONIEpallMy HA/l BEKTOPAaMH B KOOPIMHATHOM (hOpMeE;- YyroJl MeXy AByMsl BEKTOpaMu;-
OPTOTOHAJIbHAS IPOEKIH BEKTOPA Ha HAIIPABJICHHUE JPYroro BEKTOpa U €€ IMHEHHLIE CBOKCTBA;-
CKaJIsIPHOE MPOU3BEICHUE IBYX BEKTOPOB, €70 aJlredpandeckue CBOUCTBA;- OPTOrOHAIBHOCTh BEKTOPOB;-
HaXOJKICHUE JUTMHBI BEKTOPA U yTJIa MEKAY BEKTOPAMHU IPH MOMOIIH CKAIIPHOTO MPOU3BECHHUS; -
OPTOHOPMHPOBaHHBIN 0a3uc B V3;- KOOPJUHATHI BEKTOPa B OPTOHOPMUPOBAHHOM 0a3uce Kak MPOEKLUH
3TOT0 BEKTOpa Ha HalpaBJieHHe 0a3UCHBIX BEKTOPOB;- (JOPMYIIBI IS BHIYMCIICHUS CKAJLIPHOTO
MPOU3BEACHHUS, JUTMHBI BEKTOPa, KOCHHYCa YIila MEXK/ly BEKTOPaMH 4epe3 KOOPJHHATHl BEKTOPOB B
OPTOHOPMHPOBAHHOM 0a3uce;- HalpaBIIIOIINE KOCHHYCHI BEKTOPa, MX CBOMCTBO;- yCIOBHUE
KOJUIMHEAPHOCTH BEKTOPOB B KOOPAMHATHOM (hopme;- opueHTanus 06asuca, mpasble U JEeBbIe TPOHKH
BEKTOPOB.

5 |BexTopnas anreOpa (4actp 2).

PaccmarpuBaemble BOIPOCHL:- BEKTOPHOE IPOU3BEACHUE JBYX BEKTOPOB, €T0 T€OMETPUUECKUI U
MEXaHUYSCKHUHI CMBICII; - anre6pa1xmecr<1/1e CBOMCTBA BEKTOPHOTI'O IMTPOU3BEACHUA, - BBIYUCIICHUE BEKTOPHOT'O
MMPON3BEACHNUA B OPTOHOPMUPOBAHHOM 6a3I/ICC; - CMCIIaHHOE€ MPOU3BCIACHUEC BEKTOPOB, €TI0
FCOMeTpI/I‘-IeCKI/Iﬁ CMBICII;- anre6pavmecr<1/1e CBOMCTBA CMEIIAHHOTO MPOU3BEACHUA ;- BBIYUCIICHUC
CMCIIAHHOI'O MMPOU3BEACHUA B OPTOHOPMHUPOBAHHOM 6a31/1ce; - YCJI0OBUE€ KOMIUIAHAPHOCTHU TPEX BEKTOPOB;-
BBIYUCJICHUC NJIMHBI OTPE3Ka, rmomaz[ei/i napajuiejiorpaMmma U Tp€yrojibHHKa, 00BEMOB napajjieienumneia
U TeTpa’apa.

6 |AnanuTHueckas reomeTpus. [Ipsmast Ha MIIOCKOCTH.
PaCCManI/IBaeMBIe BOIIPOCKHI: - PA3JIMYHBIC BU/Ibl YPABHCHUA NPAMBIX; - B3AUMHOEC PACIOJIOKCHUC IMTPAMBIX
- paccTOsIHUE OT TOYKH JI0 MPSIMOA.

7 |Ananutnueckas reometpus. [Ipsmas v MI0CKOCTh B IPOCTPAHCTBE.
PaccmarprBaeMble BOTIPOCHL: - pa3IMYHBIC BHIBI yPaBHEHHH MPSAMBIX U THIOCKOCTEH; - B3aMHOE
pacrosioXeHne MPSMBIX U ITIOCKOCTEH; - PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH ¥ JI0 TIPSIMO.




Temaruka TEKIIMOHHBIX 3aHATHH / KpaTKOE COJepKaHUE

/1
8 |Ilmockue KpUBbIE BTOPOTO MOPSIIKA.
PaCCManI/IBaeMI)Ie BOMPOCHI: - SJIIUIIC, rI/mep6ona, napa6ona 1 UX TCOMCTPUICCKHUC CBOﬁCTBa; -
OKCHCHTPUCUTECT U JUPCKTPUCHI; - KIHOHUYCCKHUC YPAaBHCHUA KPUBBIX BTOPOI'O IMOPAIKaA.
9 |Teopwus npenenos (dacth 1).

PaCCManI/IBaeMI)Ie BONPOCKHL:- OIPEACICHUS; - IOHATHUC (byHKHI/II/I U CITOCOOEI eé 3aJlaHud; - YUCJIOBBIC
IIOCJIEAOBATEIIBHOCTH, - IPEAECII IIOCIEA0BATEIIBHOCTH, - OAHOCTOPOHHHUE IPEACIIBI.

10 |Teopwus mpenenoB (4acts 2).
PaccMaTprBaeMble BOMIPOCHI:- TIPe/ie]l MOHOTOHHOM MOCIIEI0BATEIbHOCTH; - TEOPEMBI O TIpeeNax; -
NEPBBI U BTOPOU 3aMeuaTeNIbHbIN npeaes.

11 |ITpuémsl pacKpbITUS HEONPEACIEHHOCTEH.
PaCCManI/IBaeMI)Ie BOIPOCHKHI:- OECKOHEUYHO MaJlble q)yHKI_[I/II/I; - 9KBUBAJICHTHOCTh 0€CKOHEUHO MaJlbIX
(bYHKIMIA; - TPUEMBI PACKPBITUSI HEOTIPEIEIEHHOCTEH.

12 |HenpepsIiBHOCTH (DYHKIWH.
PaccmatprBaeMbie BOTIPOCHL: - OTIpeIeNieHIE Mpeesia (pyHKINI;- HeTlpephIBHbIC (YHKIIUA; - OCHOBHBIC
TCOPEMBI O HCTIPCPBIBHBIX q)yHKI_[I/IﬂX; - U30JIMPOBAHHBIC TOYKHU pa3pbiBa U UX Knaccmbnxauym.

13 |[IpomsBoxnbie u auddepenuans GyHKun (9acts 1).
PaCCManI/IBaCMI)Ie BONPOCKHIL:- TIOHATUEC HpOHSBO}IHOﬁ; - IpOMU3BOJAHAA q)yHKL[I/II/I, - [paBuJjia BBIYHUCIICHUA
MPOU3BOHBIX; - IPOU3BOIHAS CIIOKHOM (QYHKIMH;- TorapudMUYecKas IPOU3BOIHAS; - IPOU3BOIHAS
MOKa3aTeJIbHO-CTENeHHON (PyHKINY; - TPOU3BOAHAS HEsIBHOM QYHKIMK; - MU depeHInpoBaHie GyHKIMNA
3alaHHOH B mapamMeTpuuecKoit hopme;- nuddeperiman GyHKIHUH.

14 |[IpomsBoxanbie u auddepennuansl GyHKIUN (4acThb 2).
PaCCManI/IBaeMBIe BONPOCHI:- TPOU3BOAHBIC BBICIHINX MMOPAAKOB. - ,I[I/I(b(l)epeHL[I/IaHBI BBICHIUX MNOPAAKOB. -
Teopema 0 pyHKIHAX.

15 |IIpousBoansie u nuddepenimans yHKuuu (4acts 3).
PaccmaTprBaemble BOpochl:- npaBuiio Jlonurans; - popmyina Teiiopa;- 3KCTpeMyM M UHTEPBAJIbI
MOHOTOHHOCTH (DyHKIIMH.

16 |[IpousBoansie u auddepenuansl GyHKIUU (4acTb 4).
PaccMaTprBaeMble BONIPOCHI:- UCCIIE0BAaHUE [TOBEACHUs (DYHKIUI C TOMOIIBIO IPOU3BOHBIX; -
BBIITYKJIOCTb, BOTHYTOCTb, TOUKH neperH6a; - ACUMIITOTHBI KU O6H.Ia$[ CX€Ma UCCICA0OBaHMUA (byHKL[I/II/I. -
HCCJIIEAOBAHUEC MOBCACHUA q)yHKLIHfI C MIOMOUIbIO MPONU3BOJHBIX.

17 |HeomnpeneneHHslit HHTErpai (4acth 1).
PaccmarpuBaeMbie BOTIPOCHI: - OIIpeeNICHIS IEPBOOOpa3HOM ()YHKIIMY M HEOTIPEICIIEHHOTO HHTETpaa;-
OCHOBHBIC CBOHCTBA HEOMPECACIICHHOT'O UHTCTpaJia;- Ta6n1/1ua OCHOBHBIX MHTETPAJIOB,- HCTIOCPEACTBEHHOC
HHTETrPUPOBAHUC;- METO/I ITOJACTAHOBKU ;- METOA UHTCTPUPOBAHUA I10 YACTAM.

18 |Heomnpenenenusiit HHTErpa (4acTs 2).
PaccmarprBaeMble BOIPOCHL: - pa3IOKEHNE PAlIOHATFHON (QYHKIIMU HA dJIEMEHTapHbIe Apo0u; -
MHTETPUPOBAHNE PALMOHAIBHBIX JPOOeH.

19 |HeompeneneHHbIH HHTETpA (Y4acTh 3).
PaccmaTpuBaeMble BONIPOCHI:- HHTETPUPOBAHNE UPPALMOHATILHBIX (DyHKIHMIT;- HHTETpUpOBaHUE
muddepeHnnanbHBIX OMHOMOB.

20 |Heonpenenennslii nHTerpai (4acth 4).
PaccmarprBaeMblie BOPOCHL:- HHTETPUPOBAHNE TPUTOHOMETPHUECKUX (DYHKIHH.

21 |OmpeneneHHbI HHTErpal.

PaccmarpuBaeMble BONPOCHL: - 334a4K, IPUBOIAIINE K HEONPEAECICHHOMY UHTETPally;- ONpeaeIeHHbII
MHTETpaJ KaK IpeJiell HHTETPAIbHBIX CYMM;- TEOpeMa 00 HHTETpUPYEMOCTH KyCOYHO-HENPEPHIBHBIX
(yHKIMIA; - reoMeTpruYecKas MHTEPIPETaLUsl ONPEeeJICHHOI0 MHTErpasia;- OCHOBHBIE CBOWCTBA
OIIpEe/IeTICHHOT0 MHTErpaja;- TeOpeMbl 00 OLIEHKE U O CpeTHEM 3HAYCHUM; - ONPEJICIICHHBIH HHTErpall ¢
HepeMEHHBIM BEpPXHUM IPEICIIOM M TEOpEMa O €ro MpoHu3BOIHOI;- popmyna Herorona-Jleitonnna;-
BBIYHCIICHHIE ONPEIEICHHBIX HHTEIPAJIOB IOACTAHOBKOM U 110 YaCTsIM.




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

22

[IpuioxxeHue onpeaeneHHOro HHTerpaia.

PaCCManI/IBaeMI)Ie BONPOCHIL:- BEIYUCIICHUEC rmoma;leﬁ IIJIOCKHUX (1)I/Il"yp, OrpaHNYCHHBIX KPHUBBIMH,
3aJaHHBIMH B J€KAPTOBBIX KOOpAWHATAX, MIAPaAMETPUICCKUX U B IMMOJIPHBIX KOOPAUHATAX ;- BBIYUCICHUC
00BEMOB TEII 110 IJIom@aasamM monepeyHbIX CceueHuil 1 00BEMOB TENI BpallCHUA;-BbIYUCICHUC NJIUHBI 1YyTH
KpP[BOﬁ U IJ101aauv MMOBEPXHOCTU BpaIllCHUS.

23

HecobGcTBeHHbI nHTErpas.

PaccmarprBaeMbie BOIIPOCHL:- HECOOCTBEHHBIC HHTETPANHI 10 OECKOHEYHOMY IPOMEXyYTKY (1-ro poma);-
HECOOCTBEHHBIE HHTETPAJIBI OT HEOTPAHWICHHBIX (PYHKIHH Ha OTpe3ke (2-To poja);- MpU3HAKU
CXOIMMOCTH HeCOOCTBEHHBIX MHTETPAJIOB;- aOCOIOTHAS U YCIOBHAS CXOAUMOCTH;- HECOOCTBEHHEIE
HHTETPajbl ¢ HECKOJIBKUMH OCOOCHHOCTSIMH.

24

OYHKIHS HECKOJIBKUX MEPEMEHHBIX (4acTh 1).

PaccmarpuBaemble BONPOCHL: - pyHKIMS HecKoiIbkuX nepemeHHbIx (OHIT);- rpadux OHIIL; - npumepst
O®HII 1 ux reoMeTpuiecKoe MpeICTaBICHHE;- TUHUU (TOBEPXHOCTH) YPOBHS;- OKPECTHOCTH, OTKPHITHIE,
3aMKHYTBIC M OTPaHUYCHHBIC MHOXKECTBA;- CBA3HBIC MHOXECTBa, 00macTu;- npenen OHIL;- 6eckoneyHo
Mauble 1 Oeckoneyno 6onpime OHIT;- menpeprBHOCTS DHII B TOuke, Ha MHOXKeCTBe;- cBoiicTBa OHII,
HETIPEPHIBHOM HA OTpaHMYCHHOM 3aMKHYTOM MHOYKECTBE.

25

@YHKIMS HECKOJIBKUX MEPEMEHHBIX (4acThb 2).

PaccmaTpuBaemble BONIpOCHI:- yacTHbIE pou3BoaHble PHII 1 nx reoMeTpryeckas HHTEPIPETALHS LI N=
2; - mupdepenunpyemsie GHIL;- HeoOX0MMBIE M TOCTATOUHBIE YCIOBHS AP HEPEHIUPYEMOCTH; - TOTHBIH
JuddepeHIra;- BOCCTAaHOBICHHE (DYHKIUH MO e¢ MOJHOMY muddepeHipany;- nuddhepeHInpyeMocTh
CJIOKHO (DYHKIMHM;- yacTHas U nojHas npousBognsie @HIT;- mHBapHaHTHOCTH ()OPMBI IEPBOTO
muddepeHnuana.

26

@OYHKIMS HECKOJIBKUX MEPEMEHHBIX (4acTb 3).

PaccmarpuBaeMble BOIIPOCHL: - YaCTHBIE IPOU3BOAHBIC U AU(PepeHIrabl BBICIIMX MOPSIIKOB;- MATPHIA
Iecce;- TeopeMa 0 HE3aBHCHMOCTH CMEIIAHHBIX YaCTHBIX HPOU3BOIHBIX OT MOpsIKa
muddepeHnrpoBanus;- npuMeHenne nuddepennuana GHII k mpuOIMKEHHBIM BEIYUCICHUSIM; - (hopMyTIa
Teitnopa st GYHKIMU HECKOJIBKUX IIEPEMEHHBIX; - HESIBHO 3aJJaHHbIe (DYHKLIHH;- TeOpeMa O HesIBHOM
(hyHKIHH.

27

@DyHKIHUS HECKOJIBKHX MEPEMEHHBIX (4acTh 4).

PaccmatpuBaemble Borpochl:-ipon3BoHas OHIT no HanpasieHno;-rpaiueHT QyHKIIMK U €r0 CBOHCTBA;-
ypaBHEHMS KacaTeJIbHON M HOpMaJlU K JIMHUM YPOBHA (DYHKIINH JIBYX IIEPEMEHHBIX;-KacaTeIbHas
IUIOCKOCTh M HOPMallh K MIOBEPXHOCTH.

28

@OYHKIMS HECKOJIBKUX MEPEMEHHBIX (HacTh 5).

PaccmarpuBaemsble Borpocsl:- s3kctpeMmyM DHIL;- HeoOXoaUMble U JOCTaTOUHBIE YCIOBUS SKCTPEMyMa
@OHIT;- yacTHBIH ciaydail — QYHKIMS ABYX MEPEMEHHBIX; - YCIOBHBIH 3KCTpEeMyM (QYHKINH ABYX
HepeMeHHBIX;- GyHKIMA Jlarpanxka; - He00X0IUMBbIE U JOCTaTOYHBIE YCIOBHUS YCIOBHOTO 9KCTPEMYMa; -
HaXO0X/ICHUE HAHOOJIBIIEr0 U HAMMEHBIIETO 3HaUeHUH (PyHKINHU JBYX MEPEMEHHBIX B 3aMKHYTOH 00JIaCTH.

29

JBoiiHO# nHTEerpan (yacth 1).

PaccmaTrpuBaemMbie BONPOCHI: - TOHATHE ABOMHOTO MHTErpaja, CBONCTBA;- BHIYUCICHUE ABOITHOTO
WHTErpaJia;- pacCTaHOBKA MPEEIOB UHTETPUPOBAHUS; - IBOMHbIE HHTETPAJIBI B MOJIAPHBIX KOOPAUHATAX; -
MPUIOKEHUE ABOMHOrO UHTErpaa.

30

J{BoiiHO# mHTETpaN (4acTh 2).
PaCCManI/IBaGMLIC BOIPOCHI:- HBOﬁHLIC HWHTETpaJibl B MTOJSIPHBIX KOOpAWHATAX; - MIPUIIOKCHUC HBOﬁHOFO
HHTETpaa.

31

KpuBonunelinble nHTErpansl (4acTs 1).

PaccmaTrpuBaemMblie BOIPOCHI: - OTpeIeJICHNE, BEIYUCICHUE, CBOWCTBA Y MPUMEHEHUE KPUBOJIMHEHHOTO
WHTETpaJia IEPBOTO POJIa;- 3a7a4a onpeaeNeHus padoThl MEPEMEHHON CHITBI Ha KPUBOJIMHEHHOM ITyTH;-
OIpCaACIICHHC, CBOMCTBA U BEIYUCJICHHE KpHBOHHHeﬁHOFO HUHTETpaJla BTOPOTo poJaa.
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32

KpuBonunelinble nHTErpaisl (4acTh 2).

PaCCManI/IBaeMI)Ie BOIPOCHI:- q)opMyna FpI/IHa JJI1 OAHOCBA3HBIX OGJ’IaCTeﬁ;- YCJ10BUA HE3aBUCUMOCTH
KpHBOHHHeﬁHOFO HMHTErpaja OT IIyTU UHTCTPUPOBAHUS ;- BBIYUCIICHUEC KpHBOHHHeﬁHOFO HUHTErpajia ot
nosnHoro nuddepennuana;- popmyina Hetorona-JleiiOHNna;- HaxoxeHHe GyHKINY 110 €€ OJTHOMY
muddepeHnnany ¢ moMonb KPUBOJIMHEHHOTO HHTETpaa.

33

Juddepennmansupie ypaBHeHHs (4acTh 1).

PaccmatprBaeMbie BOIPOCHL: - 00mmue cBeneHns 0 auddepeHnnanbHBIX YpaBHEHISIX (OCHOBHBIE TIOHTHS;
3a/1a4u, MPUBOSIINE K OHATHIO AU(). ypaBHEHUH);- ¢ depeHInaabHbe YPaBHEHHS € Pa3IeISIONIMHA
MIepEMEHHBIMHI; - OTHOPOAHBIE TH((DepeHIIHATFHBIE YPaBHEHUS ;- THHEHHBIE MU} depeHIHaIbHbIC
ypaBHEHUS; - ypaBHeHHe bepHyun;- ypaBHEHH B MONHBIX TuddepeHuanax, HHTerpUPY oMM
MHOXXUTEJb.

34

Huddepenunansubie ypaBHeHUs (4acTh 2).

PaccmarpuBaemble BONPOCHL:- 0cO0bIe TOUKK 1 0coOble pentenust OJ[Y nepBoro nopsjika;- ypaBHEHUsI, He
pa3pelleHHbIe OTHOCUTENIBHO IIPOU3BOJAHOM;- METO], BBEACHUS lTapaMeTpa;- ypaBHeHus Jlarpanxka u
Krepo;- hopmymiposka Teopemsl Komm;- auckpiMuHAHTHAS KpuBas;- 3axada Komm;- popmynupoBka
TCOPEMBI Komm JUIA ypaBHCHPII;‘I BBICHICTO MMOPAAKA;- HEKOTOPHIC TUIIBI ypaBHCHI/Iﬁ, JAOITY CKaroIuX
MOHMUKCHUEC TOPAAKA.

35

Juddepennmansapie ypaBHEHH (4acTh 3).

PaccmarpuBaeMble BONPOCHL: - IMHEHHbIE AU GepeHIaIbHbIe YPaBHEHUS BBICIINX HOPSIKOB;- CBOMCTBA
JMHEHHOTO Tu(depeHaTbHOTO ONepaTopa;- CBOHCTBAa PELICHHUH JINHEWHOTO YpaBHEHUS;- JIMHEHHO
3aBHCHMBIE M HE3aBUCHMBIE CUCTEMbl (QYHKIIMI;- ONpeaeauTeslb BpoHCKOro, ero CBOWCTBA Uil CHCTEMBI
pELICHUI JIMHEWHOT0;- OJJHOPOTHOTO ypaBHEHHMS TIOPSAKA N ¥ JUIsl TPOM3BOJIHON CUCTEMBI ()YHKIHH;-
(dbyamameHTanbHas cuctema penieHuii (OCP) 0HOPOIHOTO JIMHEHHOTO YPAaBHEHHUS;-TEOPEMa O CTPYKTYPE
0011IeT0 pelIeHNs JIMHEHHOTO 0OTHOPOIHOTO YPaBHEHUSL;- 001Iee pelIeHHe IMHEHHOTO0 HEOTHOPOIHOTO
YpaBHEHHS;- TEOPEMA O €TO CTPYKTYPE.

36

Juddepenumansable ypaBHeHUs (4acTh 4).

PaccmaTpuBaemble BONIPOCHI:- TMHEHHbIE A dhepeHnnalIbHble ypaBHEHHS C TOCTOSHHBIMHU

k03¢ ¢unnenramu;- nocrpoeHre GCP B ciydae pa3iMuHbIX KOPHEI XapaKTepUCTUYECKOTO YPaBHEHUS;-
Cily4yai KpaTHBIX KOPHEH XapaKTepHCTHUECKOTO YPaBHEHHUS ;- CTPYKTypa YaCTHOTO PELICHUS
HEOJ/IHOPO/IHOTO JIMHEHHOTo A GepeHIINaIbHOTO YPABHEHNUS C TIOCTOSIHHBIMU KO3 GHUIIMEHTaMU 1
KBa3UMHOTOWICHOM B IIPaBoi yacTu;-mMeTo Jlarpanixa Bapualui HOCTOSTHHBIX.

37

Cucremsl quddepeHIanbHbIX ypaBHEHUI

PaccmarpuBaeMbie BOTIPOCHL:- HOpMaJbHEIE CUCTEMBI O depeHInaIbsHEIX YpaBHEHH;- 3a1a4a Komm u
TeOpEMa Kommm CyHI€CTBOBAaHUA U €AMHCTBCHHOCTH PCIICHUA (663 Z[OK'BEI); - CBEICHHUEC CUCTCMbI K OTHOMY
YpaBHEHHMIO MOPsIIKA N.

38

YucnoBele U pyHKIMOHANBHbIE Psiibl (4acTh 1).
PaccmaTpuBaeMble BOIIPOCHI:- OCHOBHBIE MOHATHS; - PSAJ] FEOMETPUUECKOI MPOTPECCHH; - HEOOXOANMBIH
MPHU3HAK CXOAMMOCTH YUCIOBOTO PsAA;- TAPMOHUYECKUH DAL,

39

YucnoBele U PyHKIMOHAIbHBIE PsIbI (4AaCTh 2).
PaccmarpuBaeMble BOIIPOCHL:- IPU3HAKH CXOAUMOCTH 3HAKOIIOJIO0XKUTEIIBHBIX PANOB; - IPU3HAKU
cpaBHeHUsI; - npusHak JlamamOepa; - mpuszHak Komm (paanukanbHbIi, HHTETPaIbHBIN).

40

UYucnoseie 1 GyHKIMOHATBHBIE psaabl (YacTs 3).

PaccMarpuBaeMble BOIIPOCHL:- IPU3HAKH CXOAUMOCTHU 3HAKONEPEMEHHBIX PSIOB: Ipu3Haky JlelOHuma,
AbGens u [lupuxie;- yciuoBHas 1 abCOMOTHAS CXOANMOCTh 3HAKOIIEPEMEHHOTO Psa;- (yHKIIMOHAIHHEIC
PsABL;- 001aCTh CXOMMMOCTH; - PABHOMEPHAsI CXOMMOCTb, IpH3HAK BeitepiuTpacca;- TeopeMsl o
HEIPEPBIBHOCTH CYMMBI, IIOWICHHOM HHTEIPUPOBAHHUH U [ )epeHINPOBAHIN PABHOMEPHO CXOSIIUXCS
PSLIOB.

41

YucnoBbie 1 GyHKIMOHATBHBIC PSAIBI (HacTh 4).
PaCCManI/IBaeMI)IC BONPOCHI:-CTCIICHHBIC PAABIL,-TCOPECMbI A6enﬂ;-pazu/1yc CXOOUMOCTHU U (bopMyna I €10
BBIYUCJIICHUA;-TCOPCMBI O NOYICHHOM MHTCTPUPOBAHNUHU U HI/I(i)(i)epeHHI/IpOBaHI/II/I CTCTICHHBIX PAI0B.
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42

UucnoBble U QYyHKIMOHATBHBIE PSIbI (4acTh 5).

PaccmarpuBaemsie Bonpocsl:- psn Teinopa;- KpuTepuil CXOAUMOCTH psifa Teinopa K HCXOIHOM
¢byHKIMK; - pssl MakiiopeHa;- pa3ioxeHue QYHKIMH B CTETIIEHHbIE PSIbl;- Pa3IoKeHHE OCHOBHBIX
9JIEMEHTAPHBIX (PyHKINI; - METOBI BEIBO/IA PA3JIOKEHUH CIIOKHBIX (QYHKIIHH.

43

HpI/IMeHCHI/IC YHUCJIOBBIX U Q)YHKHHOHEIHBHBIX pAaAOB.
PaccmaTpuBaeMble BONIPOCHI:- IPUONIMKEHHOE BBITHCICHUE 3HAYCHUH (DYHKIIHIH; - TPHOIIKEHHOS
BBIYHCIICHHE ONPE/ICIICHHBIX HHTETPAJIOB.

44

UucnoBsie U GyHKITMOHATBHBIC PSIIBL.
PaccmarpuBaemMbie Bopockr:- paasl @ypee;- pasioxenue GpyHkiwm B pag ypse;- uaterpai Oypse;-
npeobpazoBanue Dypoe.

45

Crnyvaitabie coObITHS (9acTh 1).

PaccMmaTpuBaeMble BOIPOCHI:- IOHATHE CITy4alfHOTO COOBITHUS; - IPOCTPAHCTBO 3JIEMEHTAPHBIX COOBITHUIL; -
COCTaBHBIE COOBITHS, IEHCTBHS HaJl COOBITHAMHU; - anredpa cOObITHIT Kak OJHA U3 HHTEPIIPETalni anreopsl
Bynst; - anarpamMmbl BeHHa;- KitaccHyeckoe, CTATUCTUYECKOE H TEOMETPHYECKOE ONPEACIICHUE
BEPOSATHOCTH;- TIOHATHE 00 aKCHOMATHIECKOM ONPECIICHHN BEPOSTHOCTH.

46

Crnyyaiinbie coObITHS (YacTh 2).

PaccmarprBaeMbie BOTIPOCHL:- TEOPEMBI CIIOKEHUS M YMHOKEHHUS BEPOSTHOCTEH; - YCIIOBHAS BEPOSTHOCTS;-
(dhopmyia mosHOH BeposiTHOCTH 1 hopmya Baiieca;- popmyna BepHysu;- JokaabHas U MHTETpaIbHAas
TeopeMsl Jlarutaca.

47

Crnyuaiinbie coObITHS (4acTb 3).

PaCCManI/IBaCMI)Ie BONPOCHI:- OTKJIOHCHUE OTHOCHUTEIBHOM YaCTOThI OT HOCTOSIHHOM BEPOATHOCTHU B
HC3aBHCHUMBbIX HCIIBITAHUAX ;- IIOHATHUC 00 OHHOMepHOﬁ cnyqaﬁHoﬁ BCJIMYHMHE; - JUCKPCTHBIC CHy‘IaﬁHLIe
BCJIIMYUHBI.

48

Crnyualinbple BETMUUHBI (4acThb 4).

PaccmaTprBaemble BOTIPOCHI:- 3aKOH paclpeeeHus JUCKPETHOH CilydaiiHOH BETMYMHBI; - (QyHKINS
pacrpezieneHus U ee CBOUCTBA;- HEMPEPBIBHBIE CITyyaiiHble BEIUYHHBL; - (QYHKIUS [NIOTHOCTH
pacrpeieNleHus U €€ CBOMCTBA;- MATEMaTUIECKOE 0XKUIAHNE, TUCIIEPCHS U CPEIHEE KBAIPATUYHOE
OTKJIOHEHHUE HENIPEPBIBHOM CIIy4yaliHOW BEJIMUYUHBI;- OCHOBHBIE 3aKOHBI PACIIPEACICHUS.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

Tematuka MPAKTUYCCKUX 3aHSATHII/ KpaTKO€ COACPIKAHUC

MaTtpuirel 1 onpeneauTeny MaTpuil (4acTsb 1).
B pe3yibTare pa6OTI)I CTYACHT npn06peTeT YMCHUS: BBIIIOJIHECHHUC JIMHEMHBIX onepauﬂﬁ HaJ MaTpulamMu,
BbIYUJICHUA onpe,uennTeneﬁ BTOPOI'O U TPETHETO NOPAAKOB.

MaTtpuiisl 1 onpeneaTuTeNn MaTpuil (4acThb 2).
B pesynbrare paboThl CTyIeHT IPHOOPETET YMEHHUS: HAXOXKACHHE 0OPaTHOW MaTpPHITHl, HAXOXK/ICHUE PaHTa
MaTpHULBL.

MaTtpuibl 1 OIpeaeTUTENN MaTpUIL] (4acThb 3).
B pesynbrare paboThl cTyIeHT IPHOOPETET YMEHHUS PEIIeHNEe MaTPUIHBIX YPaBHEHUH.

Cucremsbl nuHeiHbIX anredpanyeckux ypasHeHuit (CJIAY) (wacts 1).
B pesynbrate paboTsl ctyneHT npuobperet HaBbiku pemennst CJIAY meronom I'aycca, Kpamepa.

Bexropnas anrebpa (qacts 1).
B pesynbrare paboThl CTYACHT MPHOOPETET YMEHHUS IPUMEHEHHUS CKaSIPHOTO, BEKTOPHOTO, CMEIIIAHHOTO
MPOW3BEICHUS BEKTOPOB K PENIEHUIO 3a4a4.
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AHanuTuyeckasi reomeTpus (4actsh 1).

B pe3ysibTaTe pa60TI)I CTYACHT 6yz[eT O3HAaKOMJICH C pa3IMYHbIMU crmocobamu 3aaHusA HpHMOﬁ Ha
IIJIOCKOCTH.

AHanmuTH4YecKasi reoMeTpHs (4acTh 2).

B pe3ysibTare pa6OTI>I CTYACHT 6y,ueT O3HAaKOMJICH CO B3aMMHBIM PACIIOJIOKCHUEC ABYX MPAMBIX Ha
TUIOCKOCTH, BBIYHUCICHHUEM YTJIa MEXIY NPAMBIMH, HpI/IO6peTeT YMEHUA BBIYHCICHUE PACCTOAHUSA OT TOYKH
JI0 TIPSIMOM.

AHanuTtuueckas reoMeTpus (4actb 3).

B pesymnbrare paboThl cTyIeHT OyIeT 03HAKOMIICH CO CIIOCOO0AaMH 3a/1aHus MPSIMOH B IPOCTPAHCTBE,
B3aUMHBIM PacIIOJI0KEHHEM JIBYX MPSAMBIX B IIPOCTPAHCTBE, IPHOOPETET YMEHUS COCTABICHUS YPaBHEHUS
IIPSIMOM B IIPOCTPAHCTBE.

AHanmuTH4YecKasi reoMeTpus (4acTh 4).

B pesynbraTe paboThl CTYICHT OyIeT 03HAKOMIICH CO CIIOCO0aMH 3aJaHHs TIIOCKOCTH MPOCTPAHCTBE,
B3aMMHBIM PACIOJIOKCHHUEM ABYX IUIOCKOCTEH B IPOCTPAHCTBE, HpI/IO6peT HaBbIKHM 3a1aHUSA YPABHCHUA
IIJIOCKOCTH.

10

AHanmuTh4YecKasi reoMeTpHs (4acTh 5).

B pe3yibTaTre pa6OTI>I CTYACHT 6yﬂ€T O3HAKOMJICH CO B3aMMHBIM PACIIOJIOKCHHUEM JIBYX IUIOCKOCTCH B
MMPpOCTPaHCTBE, B3AMMHBIM PACIIOJIOKCHUC HpHMOﬁ U IIJIOCKOCTH, HpHOGpeTCT HaBBbIKH HAXO0XACHUS
pacCTodHUA OT TOUKHU A0 MIIOCKOCTH.

11

IImockue KPHUBBLIC BTOPOI'O ITOPAIKA.
B pesynbraTe paboThl CTYI€HT IPHOOPETET yMEHHS TIOCTPOSHHUE DIUIMIICA, TUIIEPOOIIBL, TTapadoJIbl,
HaXOKICHUE SKCIEHTPUCHUTETA U TUPEKTPHCHI.

12

Teopus npeznenos (yactsb 1).
B pesynbrare paboThI CTYIeHT PHOOPETET YMEHUS IOCTPOCHUE TTIOCTPOCHIE TPAPUKOB (YKITHIA.

13

Teopus npenenos (4acTs 2).
B pesynbrare paboThl CTYyICHT MPHOOPETET YMEHHUS: PACKPBITHE HEONIPEASIEHHOCTEH B IIpeaesax.

14

Teopus npenenos (dacts 3).
B pesynbrare paboThl CTYACHT MPHOOPETET YMEHUS BHIUMCIICHHS IEPBOTO U BTOPOTO 3aMeYaTeIbHbIX
MpeaciioB.

15

Teopus npeznenos (4acTsb 4).
B pe3yibTare pa6OTI>I CTYACHT HpI/IO6pCTGT YMCHU UCHIOJIB30BaHUSA OCHOBHBIX SKBHBAJICHTHOCTEH npu
BBIYUCJICHUHA ITIPEACIIOB, 3aMCHA HepeMeHHOﬁ B nIpeaciax.

16

Teopus npenenos (4acTs 5).
B pesynbrate paboThl CTYACHT NPUOOpETET yMEHHs UccieAoBaHne (DYHKIUHN Ha HETIPEPHIBHOCTb.

17

[IpouzBoansie u nuddepenmans GyHKIMU (4acts 1).
B pe3yibTare pa6OTI)I CTYACHT HpI/IO6peTeT HAaBBIKHW BbIYMCJICHUE TPOU3BOAHBIX.

18

[TpousBoaubie U Auddepennansl GyHKIUHN (4acTb 2).
B pe3yibTare pa6OTI)I CTYACHT npn06peTeT YMCHUS: BBIYUCIICHUA HpOHSBOHHOﬁ CTEICHHO-TI0Ka3aTeIbHOM
(YHKIIMH, BEIYUCIICHUS TPOM3BOAHON (pyHKINH, 3a1aHHOH apaMeTPUYECKH.

19

[IpousBoansie u nuddepenmansl GyHKIMU (4acTb 3).
B pesynbrare paboThl CTYACHT MPHOOPETET YMEHHS: BEIYUCICHIE MPOU3BOIHBIX BBICIITUX MOPSIKOB,
BBIYUCIICHIS AU} PepeHINATOB BEICIINX MTOPSIIKOB.

20

[TpousBoausie U Auddepennanst GyHKIUHN (4acTb 4).
B pe3yibTare pa6OTI)I CTYACHT npn06peTeT HAaBBIKW UCIIOJIb30BAHUE MTpaBUJIa Jlomurans JJIA BBIYUCIICHUA
IIPEJEIOB.

21

[TpousBoaubie u muddepennrans GyHKIUHA (4acTh S).
B pesynbrare paboThl CTYACHT MPHOOPETET YMEHUS UCCIIeIOBAHUSA (QYHKIIMA HA MOHOTOHHOCTb.
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22

[IpousBoansie u nuddepenuans GyHKIMA (4acTb 6).
B pe3ysbTare paGOTI)I CTYACHT HpHOGpeTeT YMCHU UCCIICJOBAHUC q)yHKHI/II/I Ha BBIITYKJIOCTb U
BOT'HYTOCTb.

23

[TpousBoaubie u nuddepennranp GyHKIUH (4acThb 7).
B pe3ysbTare paGOTI)I CTYACHT HpHOGpeTeT YMCHUS HAXOXKACHUSA aCUMIITOT (l)yHKIII/II/I.

24

[IpousBoansie u nuddepenmans GyHKIMU (4acTp 8).
B pesynbrarte paboThl CTyISHT PHOOPETET YMEHHUS: MCCIeI0BaHNe (QYHKIINH, IOCTPOCHUE rpadrka
(YHKLIUH IO HCCIIETOBaHHIO.

25

Heonpenenennsrii uaTerpan (4acts 1).
B pe3ysibTare paGOTI)I CTYACHT HpHOGpeTeT YMCHU BBIYUCIICHUSA HECONPECACJICHHBIX MHTETPAJIB C IOMOLIBIO
Ta6J'II/IIII)I HUHTETpaJioB.

26

Heonpenenenuslii uHTErpan (4acts 2).
B pesynbrate paboThI CTYyISHT MPHOOPETET YMEHHUA: BEIYUCIICHIE HEONPEICIICHHOTO HHTETpaja ¢
IIOMOIIIBIO 3aMCHBI HCpeMeHHOﬁ, HUHTCTPUPOBAHUC T10 HaCTAM.

27

Heonpenenennslit unTerpan (4acts 3).
B pesynbrate paboThI CTYyICHT MPUOOPETET YMEHUS HHTETPUPOBAHUS PAITHIOHAIBHBIX TPOOeH.

28

Heonpenenenuslii uHTErpan (4acts 4).
B pesynbraTe paboThl CTYJACHT IPUOOPETET YMEHUS HHTETPHPOBAHUE UPPAITHOHATBHBIX ()YHKITHIA.

29

Heonpenenenuslii uHTErpan (4acts 5).
B pesynbrarte paboThl CTyIeHT MPHOOPETET YMEHUS HHTETPUPOBAHUS TPUTOHOMETPHUICCKUE (PYHKITIH.

30

OmnpeneneHHblil uHTErpai (4actob 1).
B pe3yibTaTre pa6OTBI CTYACHT an/I06peTeT YMCHUS: BBIYUCIICHUC ONPCACIICHHOTO NHTCTpaja, 3aMCHA
HCpeMCHHOﬁ B OIIPEACIICHHOM HHTETPAJIC, BBIYUCIICHUC Hnoma/:[eﬁ IIJIOCKUX (I)I/Il"yp.

31

[TonsiTrie HecoOCTBEHHOTO MHTErpaja (4acTh 1).
B pesynbrare paboThl CTYACHT MPHOOPETET YMEHHS BEIYUCIIECHHS] HECOOCTBEHHBIX HHTETPAJIOB.

32

[Tpon3BoHas PYHKLIMU HECKOJIBKUX MEPEMEHHBIX (4acTh 1).
B pesynbrate paboThl CTYAEHT NPHOOPETET HABBIKM BEIYMCIEHNE YACTHBIX MIPOU3BOIHBIX (DYHKIMHU JIBYX
MepEeMEHHBIX.

33

[IpousBonHas GyHKIMU HECKOIBKUX IEPEMEHHBIX (4acThb 2).
B pesynbrate paboTh cTyIeHT TprOOpETET YMEHUS IPUMEHEHHS ToTHOTO Auddepernnana K
HpI/I6J'II/I)KeHHI)IM BBIYUCIICHUSAM.

34

[Tpon3BoiHas PYHKIMU HECKOJIBKUX NEPEMEHHBIX (4acTh 3).

B pesyabrare pabOThI CTYICHT MPUOOPETET YMEHHUS: BEIYUCICHHIE POU3BOIHON (DYHKITHH 1O
HaIlpaBJICHUE, BEIYUCIICHUA BEKTOpA rpaJuCHTA, HAXOXICHNUA YPAaBHCHUA KacaTeJIbHOM MIOCKOCTH U
HOpMaJIi K MTOBEPXHOCTH.

35

[TpousBoaHas GyHKIIMM HECKOIBKUX MEPEMEHHBIX (4acTh 4).
B pesynbrate paboThl CTYAECHT NPUOOPETET yMEHHS HAX0XKICHHUS SKCTpeMyMa (DYHKIMHU JIBYX
MEPEMECHHBIX.

36

KpatHble 1 KprBOJIMHEHHBIE MHTETpaIbl (4acThb 1)
B pesynbrare paboThl CTYACHT MPHOOPETET YMEHUS BHIUNCIICHHS IBOMHBIX HHTETPAJIOB, PACCTAHOBKU
MIPEZEIIOB HHTETPUPOBAHMSL.

37

KpaTHble 1 KpuBOJIMHEIHBIE HHTETPAJBI (4acTh 2).
B pe3yibTare pa6OTI)I CTYACHT npn06peTeT YMCHUS BbIYUCIICHUS HBOﬁHLIX HUHTErpaJioB B IMOJSIPHBIX
KOOpJAUHATax.

38

KpatHble 1 KpuBOIMHEIHBIC HHTETPAIIBI (4acTh 3).
B pesynbrare paboThl CTYACHT MPHOOPETET YMEHHS BEIYMCICHHS TIOMAIN IIOCKOH (DUTYPHI.

39

KpatHbie n KpuBOJIMHENHBIE UHTETPAJIBI (HacThb 4).
B pesynbrare paboThl CTYACHT MPHOOPETET YMEHUS BBIUNCIICHHS KPUBOJIMHEHHOTO HHTErpana [ poaa.
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40

KpatHbie u kpuBOJIMHENHHBIE UHTETPAJIBI (4acTh 5).
B pesynbrate paboThI CTYAEHT NPUOOPETET yMEHHS BBIYHUCIICHHUS KpUBOJIHHEItHOrO nHTerpana I poxa.

41 |O6mue cBenenus o qudpepeHInaTbHBIX YpaBHEHUX (4acTh 1).
B pesynbrate paboThl CTYACHT NPUOOPETET yMEHH pelieHus AnpGepeHINaIbHbIX ypaBHEHHH C
pasaesIromuMUucsa NEpPeMEHHbIMU.
42 |\duddepenunanbubie ypaBHeHUs (4acThb 2).
B pesynbrarte paboThl CTYyIeHT MPpHOOpETeT YMEHHUS pelIeHus nuddepeHIaIbHbIX YPaBHEHNH IepBOTO
nopsiika (OJHOPOJHBIC YpaBHEHNUS, INHEHHBIC YPaBHEHNUS, ypaBHEHHU bepHym).
43 |Iuddepennmanbabie ypaBHEHUS (4acTh 3).
B pesynbrate paboThl CTYAEHT NPUOOPETET yMEHH pelieHus AupGepeHIranbHbIX ypaBHEHHIH BTOPOTO
nopsAakKa, 10IMyCKaroInuX MOHUKCHUE TOPAAKaA.
44 | TuddepeHunanbHble ypaBHEHUs (4acTh 4).
B pesynbrare paboThI CTYICHT MPUOOPETET YMEHHUS PEIICHUS] OTHOPOIHBIX TU(PepeHIIHaTbHBIX
ypaBHEHHI BTPOTO MOPSAAKA C TOCTOSHHBIMH KO3 PUITHCHTAMH.
45 |[uddepeHunanbubie ypaBHEHHS (4acTh S).
B pesynbrare paboThl cTyIeHT IPHOOPETET YMEHHUS PEIICHUsT HEOJHOPOTHBIX TP (PEepEHIINAOTHBIX
YpaBHEHHI BTOPOTO MOPSIIKA C MOCTOSTHHBIMU KO3()(DUITHCHTAMH CO CICIHATBHOM MPaBOil 4acThio.
46 |duddepenunanbabie ypaBHEHUS (4acTh 6).
B pesynbrate paboThl CTyACHT IPUOOPETET YO3HAKOMIICH C METOJ] BapUaIlii MPOU3BOJIbHBIX TOCTOSIHHBIX.
47 | duddepeHnmranbabie ypaBHEHUS (4acThb 7).
B pesynbrarte paboThI CTyIeHT prOOpeTeT HABBIKH pemeHns AuddepeHnnanbHpIX YpaBHEHIH Pa3HBIX
THUIIOB.
48 |duddepeHnnanbHbie ypaBHeHHS (4acTh 8).
B pesyabrare pabOThI CTYICHT MPUOOPETET YMEHHUS PEIICHUs cucTeM A depeHInanbHbIX YPaBHEHHHA.
49 |YucnoBo# psiabl (4acTh 1).
B pesynbrare paboThl CTYACHT MPHOOPETET YMEHHS: NCTIOIb30BaHUs HEOOXOJUMOTO MPU3HAKA
CXOOAUMOCTHU JJIA UCCIIEA0OBAHUA CXOAUMOCTH YUCIOBBIX PAAO0B, UCIIOJIB30BaAHUA O606HleHHOFO
FapMOHI/I‘{eCKI/Iﬁ pAa AJId UCCIICAO0OBAHUA CXOAUMOCTH YUCIOBBIX PAAOB, UCIIOJIB30BAHNUA UHTCTPAJIBbHOI'O
MpU3HAKa IJI UCCIIEA0BAHUS CXOAUMOCTHU YUCIOBBIX PAA0B.
50 |YwucnoBoii psiapl (dacTs 2).
B pe3yibTare pa6OTBI CTYACHT HpI/IO6pCT€T YMCHU UCCIICJOBAHUC PAZIOB HA CXOAUMOCTL € TIOMOIIBIO
npu3HakoB Jlanambepa, pagukansHOro npusHaka Komrm.
51 [YucnoBoit psaasl (4acTs 3).
B pesynbrare paboThl cTyIeHT IPHOOpETET YMEHHS UCCIIeI0BaHNE PAIOB Ha aOCOTIOTHY U YCIOBHYIO
CXOJUMOCTH.
52 |DyHKIHOHAIBHBIE PAIBI (JacTh 4).
B pe3yibTare pa6OTI)I CTYACHT HpI/I06peTeT YMEHUS BBIYUCIICHUC obactu CXOJAUMOCTH CTCIICHHBIX PSAOB.
53 [PasnmokeHne QyHKITUHU B CTEIIEHHBIC PSAABI (4acTh 5).
B pesynbrare paboThl CTYACHT MPHOOPETET YMEHUS pa3IoKeHUs PYHKIUN B CTETICHHBIE PSJIBI.
54  |Psanel @ypbe (4acTsb 6).
B pesynbrare paboThl cTyIeHT TprOOpeTeT YMEHHUS pasioxkeHnus GyHKIni B psaasl Dypre.
55 ([IpunokeHre YUCIOBBIX U (PYHKIMOHAIBHBIX PSIIOB (4acTh 7).
B pesynbrate paboThl CTYAEHT MPUOOPETET yMEHHS NPUOIMKEHHOTO BEIYMCIEHNS 3HaUeHUH QyHKInH,
HpI/I6J'II/I)KCHHOFO BBIYUCJICHUSA ONPEACICHHBIX HHTEI'PAJIOB.
56 |[IpunoskeHre YNCIOBBIX U (PYHKIIMOHATBHBIX PAIOB (4acTh 8).

B pesynbrare paboThl CTYACHT MPHOOPETET YMEHHUS PUOIMKEHHOTO pelieHus TuddepeHInaIbHbIX
YpaBHEHUM.
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TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

57

Crnyyaiinbie coObiTus (4actsb 1).
B pesynbrate paboThI CTYASHT NPUOOPETET YMEHHS PEIieHHs 3a/1auaHa KIIaCCHYEeCKOe OIpe/ieeH e
BEPOSTHOCTEM.

58

Ciyqaitabie coObITHS (4acTh 2).
B pe3ysbTare paGOTLI CTYACHT HpHOGpeTeT YMCHU PCHICHUEC 3a4a4 C UCIIOJIb30BAHUIIC TECOPEM CIIOKCHUA
BEPOSITHOCTEN U YMHOXKXEHUSI BEPOSTHOCTEN.

59

Crnyyaiinbie coObITUS (4acTh 3).
B pesynbrare paboThl CTYyIeHT IPpHOOPETET YMEHHUS pEIICHUE 3a/1a9 C HCIIOB30BaHNEe (OPMYIIBI ITOTHON
BEPOSITHOCTH.

60

Crnyvaitabie coObITHS (YacTh 4).
B pesynbrate paboThl CTYAEHT NPUOOPETET yMEHHS UCIIONb30BaHMs GopMyJsl bepHymm, popMyIbt
ITyaccoHa, noKaJgbHO# U HHTErpabHOU (hopmya Myaspa-Jlamiaca npu perieHun 3aaau.

61

CrnyualiHbple BETMUMHBI (4acTh 5).

B pesynbrate paboThl CTYICHT MPUOOPETET YMEHHUS TIOCTPOCHUE 3aKOHA pacIpeieIeHUs] BEpOSTHOCTEH
,HI/ICerTHOI\/'I CHy‘IaﬁHOﬁ BCJIMYUHEI, 6y,Z[I/IT 03HAKOMJICH OMHOMHMAJILHBIM pacrnpeacICHUCM,
pacopeacicHueM HyaCCOHa, TCOMCTPHUUICCKUM paclpeACICHUCM CHy‘IaﬁHOﬁ BCIIMYHWHBI.

62

Cnyuaiinbie coObITHS (4acTb 6).
B pesynbrate paboThl CTyIEHT IPUOOPETET YMEHUS BRIYUCIICHUS MATEMAaTHUECKOTO OXKUIaHUS,
JUCTICPCUH, CPEIHETO KBAAPATUICCKOT'O OTKIIOHCHHUA JUCKPETHBIX CﬂyqaﬁHLIX BCJIMYUH.

63

Crnyualinbple BeJTMYUHBI (4acThb 7).
B pesynbrate paboThI CTyIeHT OyAeT 03HAKOMIICH C HETPEPhIBHBIC CITyYallHBIMU BEIMIHHAMH.
[Iprobperer ymeHHS HaXOXIACHUS (GYHKINU paCTIpeIeICHHUS 110 H3BECTHON IUIOTHOCTH pacIpeICICHNUS.

64

Crnyualinbple BETMUMHBI (4acTh §).
B pe3yibTare paGOTBI CTYACHT 6y,£[€T O3HAKOMJICH € OCHOBHBIC 3aKOHBI paclpeACICHU A HCIPCPBIBHBIX
CHy‘IaﬁHBIX BCJIMYHWH. HpI/IO6peTeT YMEHUSA BbIYHUCIICHUE MATEMATUYCCKOI'O OXKUAaHUA, TUCIICPCUH,

CPCAHETO KBAAPATUICCKOTO0 OTKIIOHCHUA HENPEPBIBHBIX CJ'Iy‘I&fIHI:-IX BCIIMYHMH.

4.3. CamocrosiTenbHas padoTa 00ydarOIuXCs.

o/

Bun camocrositensHO# paboTh

IToaroroBka k HpOMe)KYTO‘-IHOI\/’I aTTeCTaluu.

IToaroroBka k TCKYILIEMY KOHTPOJIIO.

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALINH.

A Wl N

IToaroroBka Kk TEKyIeMy KOHTPOJIIO.

5. Ilepedenr wu3maHWi, KOTOPbIE PEKOMEHAYETCS HCIOIb30BaTh IMpHU

OCBOCHMH JTUCUUILTUHBI (MOAYJIs).

Ne
n/n bubnuorpaduueckoe onucanue Mecto noctyna
1 | Uneun, B. A. Matematuueckuii ananus B 2 4. Yacts 1 B 2 https://urait.ru/bcode/491294

kH. Kaura 1: yueOnuk ams By3oB / B. A. Unbun, B. A.
Canoamnunii, b. X. CernoB. — 4-¢ uzj., nepepad. u J101.
— Mocksa : U3natensctBo FOpaiit, 2022. — 324 ¢. —




(Briciiee obpazoBanue). — ISBN 978-5-534-07067-5. B.
A. Unbun, B. A. CagoBanunii, b. X. CengoB. YueOHUK
Opaiir , 25

Bricmas maTeMatuka : yaeOHoe rmocodbue s By30B / B. C.
[[IumaveB. — 8-¢ u3m., mepepad. u qom. — MockBa :
WznarensctBo KOpaiit, 2021. — 447 ¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-12319-7. B. C.

[Munaye Yuedbuuk Opaiit

https://urait.ru/bcode/468424
(mata obOpareHus:
26.01.2024). Tekcr:
3JIEKTPOHHBIN.

Canouuuas, .B. Maremaruueckuil ananus. [lpenen u
HENPEPBIBHOCTH (DYHKITUH OJHON TIEPEMEHHOM : yaeOHoe
noco6ue st By3oB / .B. Cagoanuas, T.H. ®omenko ;
noj obmier penakuueit B.A. Mnpuna. — 2-e usn., nepepad.
u gon. — Mocksa : M3narensctBo FOpaiit, 2023. — 115 c.
— (Bricmiee obpazoBanue). — ISBN 978-5-534-08473-3.
N.B. CapoBanuas, T.H. ®omenko YueOnuk FOpait

https://urait.ru/bcode/515257
(mara obparnieHus:
08.02.2024). Tekcr:
3JIEKTPOHHBIN.

Juddepennmanbaple ypaBHEHHS | yUeOHUK U TPAKTUKYM
st By3oB / T. B. MyparoBa. — MockBa : U3naTenscTBO
FOpaiir, 2021. — 435 ¢. — (Briciiee o6pa3oBanue). —
ISBN 978-5-534-01456-3. T. B. MypaToBa YueOHUK

Opaiit

https://urait.ru/bcode/468795
(mara oOparieHus:
26.01.2024). Tekcr:
3JIEKTPOHHBIN.

Teopust BEpOSTHOCTEH U MaTeMaTH4YecKasi CTATUCTUKA :
y4ueOHUK U npakTukyMm g By30B / H. III. Kpemep. — 5-¢
u3., nepepad. u non. — Mocksa : U3garensctBo FOpaiit,
2019. — 538 c. — (Bricuiee obpazoBanue). — ISBN 978-
5-534-10004-4. H. I11. Kpemep Yuebuuk FOpaiit , 2019

https://urait.ru/bcode/431167
(marta oOpareHus:
26.01.2024). Tekcr:
3JIEKTPOHHBIN.

Marematuueckuii ananu3. COOpHUK 3ajaHui: yueOHOe
noco6wue st By30B / B. B. JlorunHoBa [u 1ip.]; mox oOrieit
penakmueii E. I'. [InoTHrKOBON. — 2-€ U3, UCTIP. U JIOTL.

https://urait.ru/bcode/493329
(marta oOparneHus:
26.01.2024). Tekcr:

— Mocksa: Usnarensctso IOpaiir, 2022, — 206 ¢. — SMEKTPOHHLIA.

(Boiciiee obpazoBanue). — ISBN 978-5-534-11516-1. B.

B. JlorunoBa Yue6nuk IOpaiit , 2022

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U

OCBOEHUU JUCHUUIUIAHBI (MOAYJIA).

WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJIB30BATHCS MIPH

Hayuno-texanueckas oubnuorexka PYT (MUUT) (http://library.miit.ru)

bubnuoteka obpazoBarensHoit iarGopmel «kOpaiit» (https://urait.ru)

7. IlepeueHb  JIMIEH3UOHHOTO U

HEO0OXOMMOTO JIJIS1 OCBOCHHMSI TUCIIUTTUHBI (MOYJIs).

CcBOOOIHO

pacrpoCcTpaHsaeMOro

nporpaMmMHOIo O6€CH€‘IGHI/I${, B TOM 4YHCJIC OTCUYHCCTBCHHOI'O IIPOM3BOJCTBA,




Y4eOHbIi mporecc MO AWCHMILIMHE OOecrevYrBaceTCs MporpaMMaMu
munensuonuro I1O: Microsoft Office, Microsoft Windows, Yandex cBo0OomHO

pactpoctpansiemoe [10
8. Omnucanue MaTepUaqIbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW st
OCYIIECTBIIECHHUS 00pa30BaTEIHLHOTO MPOIlecca MO AUCIUTIINHE (MOJIYIIIO).

KoMrmbproTep/MOHOOIOK, TOCKa, IPOSKTOP/IKpaH.

9. ®opma MPOMEKYTOUYHOU ATTECTALINU:

3auer B 1, 2 cemecTpax.
DK3aMeH B 3 cemecTpe.

10. OueHouHbIe MaTEPHUAIIBI.

OI.[GHOLIHI)IS MaTcpualibl, IPUMCHACMBIC IIPpU IIPOBCACHUU HpOMG)KYTO‘lHOP'I
aTTeCranuu, pa3pa6aTI>IBaIOTC$I B COOTBCTCTBHHU C JIOKaJIbHBIM HOPMATHUBHBIM

aktom PYT (MUUT).



ABTOpBI:

npodeccop, TOIEeHT, K.H. Kadeaps

«BpiIciIast MaTemMaTHKa O.A. IlnaronoBa
CoracoBaHo:

3asenyrommii kadeapoin UCLD JILA. Kapruna
1.0. 3aBeayroniero kageapoit BM A.M. Kyp3una

[Ipencenarens yaeOHO-METOINYECKOM
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