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1. OGuue cBeeHUs 0 TUCHUIUIMHE (MOIYJIE).

ensMu ocBoeHHs y4eOHOW JUCHUIUIMHBL (Monmynst) «MaTtemaTuka»
SBIIFOTCS:

- 3aKJaJKa MareMaTudeckoro (¢yHIaMeHTa KakK CpeAcTBa HM3y4YeHUs
OKPYXAaIOLIEro MUpa Il YCIEIIHOIO0 OCBOCHUS IUCLUIUIMH €CTECTBEHHOHAYYHOTO
U Ipo(heCCUOHATBLHOTO ITUKJIIOB;

- TIOJIyYEHHUE CTYyJACHTAMHU OCHOB TEOPETUYECKHX 3HAHUN WU NPUKIATHBIX
HaBBIKOB TPUMEHEHUSI MAaTEMaTUYECKUX METOJIOB U MOJIETIEH;

- MOJrOTOBKA K MCIOJB30BAHUIO ITUX METOJOB JJIA pa3pabOTKU U MPUHATHUSA
3¢ (HEKTUBHBIX OPTaHU3AIMOHHBIX U YIIPABICHUYECKUX PEIICHUIA;

- pa3BUTHE JOTUYECKOTO MBIIUICHUS U MOBBIIIEHUE OOILIEr0 YPOBHS KYJIbTYpPHI
CTYJEHTOB.

3amauaMy OCBOCHMS JUCIUILIMHBL (Moy i) «MareMaThuKay sIBISIFOTCS:

OBJIAJICHUE METOJAMU JIMHEMHON ayireOppl, MaTEMaTHUECKOro aHallu3a,
TEOPHUH BEPOSATHOCTEM.

2. [Inanupyembie pe3ynbTaThl 00YYEHHS IO TUCHUILIINHE (MOYJIIO).

[lepeuenp (GopMUpyeMBIX pE3yJbTaTOB OCBOCHHUS 0Opa30BaTEIbHOMN
porpamMmsbl (KOMIIETEHLIUI) B PE3YJIbTaTe 00YUYEHHUS 110 AUCLUIUIUHE (MOIYIIO):

OIIK-1 - CnocobeH pemaTh WHXXEHEpHbIE 3aJladyd B MPOQECCHOHATBHON
NEeSATEIbHOCTH C UCTOJb30BAaHUEM METOJIOB €CTECTBEHHBIX HAYK, MAaTEMATUYECKOIO
aHaJIN3a U MOJIEITUPOBAHUS.

OOyuenue 1O jaucCHUILIMHE (MOJYJIO) TMPEAINoJiaraeT, 4YTO IO €ro
pe3ynbTatam o0ydaronuiics OyaeT:

3HaTh:

- OCHOBHbIE MOHATHS U TeOpeMBbI AU (HEepeHINaTLHOTO UCUUCICHUS PYHKIUI
OJIHOM M HECKOJIbKUX TEPEMEHHBIX;

- OCHOBHBIE TIOHSTHS HWHTErPATLHOTO HWCYUCICHUS (YHKIUN OIHOM U
HECKOJIBKMX IEPEMEHHBIX, Ba)KHEWIIME TEOPEMBI, METOJbl WHTErPUPOBAHUS
MIPOCTEUIINX UHTETPAJIOB;

- OCHOBHBIE MOHSATHUS U TEOPEMBI CITyYalHBIX COOBITUH;

- OCHOBHBIE 3aKOHBI pacIpeie/ICHUs CIy4YallHbIX BEJINYUH;

- MaTeMaTMYeCKHe METOJbl O00pabOTKM W  aHaju3a  Pe3yJIbTaTOB
CTaTUCTUYECKUX HAOMIOAeHUN (MOHATUS 00paOOTKU BBIOOPKU, TOUYEUYHBIE OLIEHKHU
JIOBEPUTENIbHBIX UHTEPBAJIOB).

YMmeTh:



- UHTEPIIPETUPOBATH OCHOBHBIE MOHATHS HA MPOCTHIX MOJEIBHBIX MpUMepax:
pelaTh CUCTEMbl JUHEHHBIX anreOpandeckux YpaBHEHUH, BBIUUCIATH MPEAEIHI,
BBIYUCIIATH MPOU3BOJHBIC, YAaCTHBIE MPOU3BOAHBIE U Au(QepeHnansl GyHKIHHA,
UCCIIeIOBAaTh CBOMCTBA (YHKIMUA U CTPOUTHh TpaUKH, HaXOAUTh HAUOONBLINE U
HauMEHbIINE 3HadeHUs AuddepeHIupyeMbIX (YHKIUN, HAXOAUTh MPOCTEUIINE
UHTETpaIbl;

- aHAM3UPOBATh PE3YJbTAThl CTATUCTUYECKUX HAOTIOACHUM U JeNaTh Ha UX
OCHOBaHUH KOJMYECTBEHHBIE I KAUE€CTBEHHBIC BHIBOJIBI.

Baanern:
- HaBbIKAMHM PEIICHUSI OCHOBHBIX MH)KCHEPHBIX 33]1a4;
- CIOCOOHOCTBHIO TTPOU3BOJIUTH CAMOCTOSITEIBHBIN BEIOOP METOJIOB U CIIOCOOOB

peleHus.

3. O6beM AUCIUTIIUHBI (MOTYJIs).
3.1. O0uas TpyA0€MKOCTb JUCHUIUIUHBI (MOIYJIA).

OO6mass TpyAOEMKOCTh AUCHUILIMHBI (MoayJisi) coctaBisier 11 3.e. (396
akaJeMHYEeCKHX Jaca(oB).

3.2. O06bem gucHUIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM paldOThI
oOydJarommxcss ¢ MeJarorM4eCKUMHM  padOTHUKaAMU U (WIM)  JIHUIAMH,
MPUBJIEKAEMbBIMHU K peau3aiii 00pa3oBaTeIbHON MPOTPaMMBbI HAa MHBIX YCIIOBUSX,
IIPU MPOBEJICHUHN yUEeOHBIX 3aHITHI:

KonmuecTBo yacos
Tun yaeOHBIX 3aHITHI Beero Cemectp
Nel | No2 | Ne3 | Ne4
KonrakTHas paboTa Ipu npoBeleHHH YueOHBIX 3aHATHI (BCero): 256 | 64 64 80 48
B tom uucne:
3aHATHSA JIEKIHOHHOTO THIIA 112 32 32 32 16
3aHATHS CEMUHAPCKOTO THIIA 144 32 32 48 32

3.3. O0beM AUCIUIUIUHBI (MOIynsl) B (pOpMe CaMOCTOSTEIbHON paOOThI
oOyyarommxcsi, a Takke B (¢(opMe KOHTAKTHOM pabOThl O0O0y4YarOIIMXCS C
NeJaroruaecKuMy paboTHUKaMH U (WUIH) JTUIAMU, TIPUBJICKAEMBIMU K peaTu3alin
oOpa3oBaTeIbHON  MpPOTpaMMBl  HA  HMHBIX  YCJIOBHSX, TIPH  IPOBEIACHUHU
MPOMEXKYTOUHOM arrectanuu coctaBisieT 140 akagemuueckux yaca (0OB).

3.4. Ilpu oOydeHuu 1Mo UHIMBUIYaIbHOMY y4€OHOMY IJIaHy, B TOM YHCIIE TIpU
YCKOPEHHOM OOY4YE€HUHU, 00BhEM TUCHMIUIMHBI (MOIYJISI) MOXKET OBITh peaTn30BaH
MOJIHOCTBIO B (hOpME CaMOCTOSITENIbHOM pabOoThl 00ydaronIuxcs, a Takke B ¢popme



KOHTAaKTHOW pabOThl OOyYaromMXcsl C TMEeAarormuyecKuMu pabOTHUKAMH M (WIIH)
JUIAMH, TIPUBJICKAEMBIMHU K peain3aii 00pa3oBaTEIbHOM MpOTrpaMMbl Ha MHBIX
YCIIOBUSIX, TP MPOBEJCHUU IPOMEKYTOUHOM aTTeCTAIINH.

4. ConeprkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

/ Temaruka JIEKIIMOHHBIX 3aHSATUH / KPaTKOE COJIEpKaHUE
n/m

1 |Matpuipl 1 onpeeTuTeIM MaTPHUIL

PaccMarpuBaeMble BOIPOCHL:

- BUJIBI MAaTpHIl, ONIEpalliy HaJl MaTpHUIIaMH, CBOMCTBA ONlepallnii Ha/l MATPULIAMU;
- BJIeMEHTapHEIe TPeoOpa30BaHU MATPHIL;

- OTIpeIeTTNTENb KBapaTHOW MaTPHIIEI,

- MUHOp | are0pandecKoe OTIOTHEHHE IIEMEHTA OMPEICITUTEIIS,;

- CBOWCTBA OIpEACIUTENCH;

- oOparHas MaTpuIa 1 e€ CBOWCTBA,

- MAaTPUYHBIE YPaBHEHUSI,

- paHT MaTpPHIIbL.

2 |Cuctemsl muHEWHbIX anredpandeckux ypaBHenuit (CJIAY) (vacts 1).
PaccMarpuBaeMble BOIIPOCHL:

- pemienne CJIAY meronom Kpamepa;

- pemerne CJIAY mMeTonoM oOpaTHOM MaTpHIIHL.

3 |Cucremsbl muHeiHBIX anreOpanyecknx ypaBHeHui (CJIAY) (vacts 2).
PaCCManI/IBaeMLIC BOIIPOCHI:

- pemuenne CJIAY metogom ["aycca;

- obmiee pemenue ogHopoaHo CJIAY.

4 |BextopHas anre6pa (dactsb 1).

PaccmarpuBaemble BOIPOCHL:

- BEKTOPBI, ACHCTBUS HaJl BEKTOPaMH;

- BEKTOpHBIE IpocTpanctea V1, V2 V3;

- IMHEWHas 3aBUCHMOCTh BEKTOPOB;

- KpUTEPUH JIMHEHHON 3aBUCUMOCTH JIBYX, TPEX U YETHIPEX BEKTOPOB;

- 0a3uc Ha NPSIMOM, Ha TNIOCKOCTH M B IPOCTPAHCTBE;

- KOOpAMHATHI BEKTOPa B 3aJaHHOM Oaswuce;

- IMHEHHBIE OTIepaIluy HaJl BEKTOPaMHU B KOOPAMHATHOH Qopme;

- YTOJI MEKAY IBYMsI BEKTOPaMU;

- OpPTOTOHANBHAS MPOEKINS BEKTOPa Ha HAINIPaBJICHNE IPYTOT0 BEKTOPA U €€ JINHEHHbIE CBOWCTBRA,

- CKaJSIPHOE TIPOM3BEICHHUE IBYX BEKTOPOB, €r0 anredpandeckue CBONCTBRa;

- OPTOTrOHAIBHOCTb BEKTOPOB;

- HaX0KJIEHHE AJIMHBI BEKTOPa U YTIa MEX/Jy BEKTOpaMH MPU IOMOIIU CKAJISIPHOTO MPOU3BEACHUS;
- OPTOHOPMHUPOBaHHEKIN 6a3uc B V3;

- KOOpJMHATHI BEKTOPA B OPTOHOPMUPOBAHHOM 0a3Hce KaK MPOEKIMH 3TOT0 BEKTOpa Ha HalpaBJIeHUE
0a3MCHBIX BEKTOPOB;

- (hopMyITBI A1 BRIYHUCICHUS CKAISIPHOTO MPOW3BEICHNS, IIIMHBI BEKTOPA, KOCHHYCA yIiIa MEXy BEKTOpaMHU
yepe3 KOOPANHATEI BEKTOPOB B OPTOHOPMHUPOBAHHOM Oa3Hce;

- HaIPaBJISIOIINE KOCHHYCHI BEKTOPA, UX CBOWCTBO;

- YCIIOBHE KOJUTHHEAPHOCTH BEKTOPOB B KOOPJAMHATHOH (opme;

- opueHTanus 6as3uca, IpaBbIC U JICBBIE TPOWKN BEKTOPOB.
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Bekropnas anrebpa (4acTsb 2).

PaCCManI/IBaeMLIe BOIIPOCHI:

- BEKTOPHOC NPOU3BCACHUC ABYX BEKTOPOB, €0 I‘eOMeTpI/I‘{eCKI/Iﬁ U MEXaHUYCSCKUN CMBICII; - anre6pa1/1qec1<ne
CBOMCTBA BCKTOPHOI'O MPONU3BEACHUS,

- BBIYUCJICHUC BEKTOPHOI'O MPOU3BEACHUA B OPTOHOPMUPOBAHHOM 633I/IC3;

- CMCIIIaHHOC NPOU3BCIACHNC BEKTOPOB, €TO FeOMeTpI/I‘-IeCKI/Iﬁ CMBICJI;

- anreOpanyecKkre CBOWCTBA CMEIIAHHOTO MPOU3BEACHHS;

- BEIYMCIICHHE CMEIIAHHOTO IIPOU3BEICHHS B OPTOHOPMHPOBAaHHOM 0Oaswce;

- YCJIOBHE KOMIUIAHAPHOCTHU TPEX BEKTOPOB;

- BEIYMCIICHUE JUIMHBI OTpe3Ka, IUIOIaAeH mapajieiorpaMMa H TPEyroJbHIKa, 00BEMOB ITapauIesenuie a i
TeTpas’apa.

AHanutHyeckas TCOMETpU. HpHMaﬂ Ha IIJIOCKOCTH.
PaccmarpuBaeMble BOIIPOCHL:

- pa3nUYHbIe BUIBl YPAaBHEHUS NPSAMBIX;

- B3aMMHOE PACIIOJIOKEHUE TIPSAMBIX;

- PacCTOSIHHE OT TOUKH JI0 TIPSIMOHA.

AHanutuueckas reomerpus. [Ipsimas 1 II0CKOCTh B IPOCTPAHCTBE.
PaCCManI/IBaCMLIe BOIIPOCHI:

- pa3jIn4HbIC BUABI ypaBHCHI/Iﬁ MpsAMBIX U HHOCKOCT@P‘I;

- B3aMHOE€ PAcCIIOJIOKCHHUEC MTPAMBIX U HHOCKOCTGI‘/II;

- paCcCTOAHUE OT TOYKHU 0 IJIOCKOCTH U OO HpHMOﬁ.

ITnockue KPHUBBIC BTOPOI'O ITOPAIKA.

PaccMarpuBaeMble BOIIPOCHL:

- anuInc, TunepOoia, mapadosia 1 UX reoMEeTPUIECKHIE CBOICTBA,
- 9KCIIEHTPHUCUTET U AUPEKTPUCHI;

- KAHOHMYECKHE YPaBHEHUsI KPUBBIX BTOPOTO MOPSIIKA.

Teopus npenenos (4acTs 1).
PaccmarpuBaemble BOIPOCHL:

- OIIpeICTICHHUS;

- MOHATHE (PYHKIIUH U CIIOCOOBI ¢€ 3aaHus;
- YHCIIOBBIE MTOCTIEIOBATEIBHOCTH;

- TIpeJIeJT I0CIeI0BAaTeIbHOCTH;

- OJTHOCTOPOHHHE TIPE/ETIBI.

10

Teopus npenenos (4acTsb 2).
PaccmarpuBaemMblie BOpOCHI:

- IpeJIeJI MOHOTOHHOM MOCIIE0BATENBHOCTH;
- TEOPEMBI O IIPEAETIAX;

- IEPBBII U BTOPOH 3aMe4aTeIbHbII IPEIE.

11

[IpuéMsbl pacKkpbITUS HEONIPEAECIEHHOCTEN.
PaccmarpuBaemble BOIIPOCHI:

- OECKOHEYHO MaJible (QyHKIUH;

- 3KBMBAJIEHTHOCTh OECKOHEUYHO MAJIbIX q)yHKIII/II\/'I;
- IPUEMBI PACKPBITUS HEONPEAEIEHHOCTEN.

12

HenpepriBHOCTH QyHKITHH.

PaccmarpuBaemble BOIPOCHI:

- oTpesierieHne npenena GyHKINY,

- HENPepHIBHBIE (PYHKIINH;

- OCHOBHBIE TEOPEMBI O HETPEPHIBHBIX (PYHKITUIX;

- U30JIMPOBAHHBIC TOYKHU pa3pbiBa U UX KJ'[aCCI/I(i)I/IKaHI/If{.
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13

[IpousBonubie u quddepeHtnanst GyHKIUN (4acThb 1).
PaccMarpuBaeMble BOIIPOCHL:

- IIOHSITUE IPOU3BOIHON;

- IPOM3BOAHAS (DYHKIIIH;

- IIPaBHJIA BEIYUCIICHUS IPOM3BOAHEIX;

- IIPOM3BOMIHAS CIIOXKHOM (yHKINH;

- norapuMuUecKast IPOU3BOIHAS;

- IPOHM3BO/IHAS TOKA3aTEIBHO-CTEIICHHON ()YHKIIHH;

- IPOM3BOAHASI HESIBHOW ()yHKIHUH;

- muddepeHnrpoBaHre QYHKINH 3aJaHHON B TapaMeTpHUIecKoi (opme;
- muddepeHnnan GyHKIHM.

14

[TpousBoausie u Auddepennans GyHKIUHN (4acThb 2).
PaccmarpuBaeMble BOIIPOCHL:

- MPOMU3BOJHLIC BBICIIUX MMOPSAIKOB.

- nuddepeHnnabl BHICIIUX OPSAKOB.

- TeopeMa 0 (PYHKIHIX.

15

[IpouzBoanbie n nuddhepenmansl GyHKIun (4acTs 3).
PaCCManI/IBaCMLIe BOIIPOCHI:

- [IpaBHJIO .HO]'[I/ITaJ'Iﬂ;

- opmyna Teitnopa;

- OKCTPEMYM M MHTEPBAJIbl MOHOTOHHOCTH (DYHKIIWH.

16

[TpousBoausie u Auddepennans GyHKIUH (4acTb 4).
PaccMarpuBaeMble BOIIPOCHL:

- UCCJICAOBAHHUC ITOBCACHUA q)yHKL[I/Iﬁ C IOMOLIBIO IPOU3BOJAHBIX;
- BBIIIYKJIOCTb, BOTHYTOCTb, TOUKH neperH6a;

- AaCUMIITOTHI U 06H.[a§[ CXEMa HCCJIICJOBAaHUA (I)yHKLII/II/I.

- UCCJICAOBAHHUEC ITOBCACHUA q)yHKL[I/Iﬁ C IOMOLIBIO TPOU3BOJHBIX.

17

Heonpenenenuslii unTerpan (4acts 1).

PaccmatpuBaeMblie BOIPOCHI:

- OmpeseIeHUs IepBOo0Opa3HON GYHKIIMU U HEONPEACICHHOTO HHTETPaa;
- OCHOBHBIE CBOMCTBA HCOMPEACIICHHOIO MHTETPpAJIa;

- TabJIMI[a OCHOBHBIX UHTETPAJIOB;

- HCIOCPCACTBCHHOC MHTEIPUPOBAHUC,

- METOJ NMOACTAaHOBKH,

- METOA UHTCTPUPOBAHUS I10 HaCTAM.

18

Heonpenenenuslii uuTerpan (4acts 2).
PaccmarpuBaemble BOIIPOCHI:

- pasnokeHue palMoHaIbHOW (PYHKIIMK Ha dJIeMeHTapHbIe APOOH;
- HHTErPUPOBaHKE PAllMOHANIBHBIX JIPOOeii.

19

Heormpenenenusiit uHTErpal (4acts 3).
PaccMarpuBaeMble BOIIPOCHL:

- HHTErPUPOBAHUE UPPALOHATBHBIX ()YHKIIHIL;

- nHTerprpoBanue JuddepeHanbHbIX OMHOMOB.

20

Heonpenenenusrii uaTETpan (4acts 4).
PaccmarpuBaemble BOIPOCHI:
- HHTETPUPOBAaHUE TPUTOHOMETPUIECKHUX (DYHKITHIA.
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21

OrnipeesieHHbIA UHTETPAJL.

PaCCManI/IBaeMI:Ie BOIIPOCHI:

- 3a/la4u, MPUBOAANINEC K HCONMPEACICHHOMY NHTECTPpAJly,

- OHpe,HeHeHHI:Iﬁ HUHTETpaJI KaK Npeac UHTCTPaJIbHBIX CYMM;

- TeopeMa 00 HHTErpUPYEMOCTH KyCOYHO-HENPEPBIBHBIX (DYHKIIHMH;

- FCOMETPUYCCKAs UHTCPIIPETALIUA ONIPEACIICHHOTO NHTETpaia;

- OCHOBHBIE CBOWCTBA OIPEIEICHHOTO HHTErpala;

- TeopeMbI 06 OLIEHKE U O CPEeHEM 3HAYCHUM;

- OIIPEIEIICHHBIN UHTErPall C IEPEMEHHBIM BEPXHUM IPEIEIIOM U TEOPEMA O €r0 IPOU3BOJHOM;
- opmyna Herotona-JlertOunma;

- BBIYUCJICHHUE ONPEACIICHHBIX UHTETPATIOB HOZ[CTaHOBKOfI U I10 9acCTsIM.

22

HpI/IJ'IO)KeHI/IC OImpe€aACIICHHOI'O HHTETpaja.

PaccmarpuBaeMble BOIIPOCHL:

- BBIYHCJICHHE TUIONIAeH MIIOCKUX (GUTYp, OTPAHHYEHHBIX KPHUBBIMH, 331aHHBIMU B JIEKAPTOBBIX
KOOp/MHATaX, MapaMeTPUUECKUX U B MOJIAPHBIX KOOPIUHATAX;

- BEIYHCJICHHE 00BEMOB TeJ IO IIOIIAASM MTOTIEPEYHBIX CEUYCHUI 1 00BEMOB TEJI BPAILCHHS;
-BBIYMCIICHUE JUTUHBI YTH KPUBOH M IUIOIMIAAN TIOBEPXHOCTH BPAILCHHUS.

23

Hecob6cTBenHbIi nHTErpas.

PaccmaTpuBaemble BOTIPOCH:

- HeCOOCTBEHHBIE HHTETPaJIbl [0 6ECKOHEUHOMY ITPOMEXYTKY (1-ro poma);

- HeCOOCTBEHHbIE MHTETPAJIbI OT HEOTPaHUYCHHBIX (DYHKIHMI Ha OTpe3ke (2-ro poja);
- IPU3HAKK CXOAUMOCTH HECOOCTBEHHBIX MHTETPAJIOB;

- aOCOJIIOTHAS ¥ yCJIOBHASA CXOAUMOCTH;

- HeCOOCTBEHHBIE MHTETPaJIbl C HECKONBKUMU OCOOCHHOCTSIMU.

24

@OYHKIMS HECKOJIBKUX MEPEMEHHBIX (4acTh 1).
PaccmaTpuBaemble BOTIPOCH:

- pyskus HeckompKuX epeMeHHbBIX (DHIT);

- rpadux OHIT;

- npumepsl OHII 1 ux reoMmerpuyueckoe NpeacTaBlIeHUE;

- TMHUH (TTOBEPXHOCTH) YPOBHS;

- OKPECTHOCTH, OTKPBITHIE, 3aMKHYTbIE 1 OTPaHHYCHHbIE MHOXKECTBA;
- CBSI3HBIC MHOYKECTBa, 00J1aCTH;

- npenen OHII;

- 0ECKOHEYHO Malible U OeckoHeuHO Ooibiine OHII;

- HenpepbiBHOCTh OHIT B TOUuKE, HA MHOXKECTBE;

- ceorictBa OHII, HEenpepbIBHOM HA OrPaHUYEHHOM 3aMKHYTOM MHOXECTBE.

25

@DYHKIMS HECKOJIBKUX MEPEMEHHBIX (4acTh 2).

PaccmarpuBaemble BOIPOCHI:

- yactHbIe pon3BoaHble @HIT 1 ux reomerpuyeckast HHTepIpeTanus sl n= 2;
- nudpepenmupyemsie OHII,

- He00XOAUMBIE U IOCTAaTOYHbIE yCIOBHSA AU (HEepPEeHIINPYEMOCTH;

- monHbIH auddepenuar;

- BOCCTaHOBJICHHE (DYHKIIMH IO €€ TOJTHOMY JudepeHipany;

- i hepeHInpyeMoCTb CIOKHOHM (DyHKIUH;

- yacTHas U noaHas npousBoaHsie GHIT;

- HHBapHaHTHOCTH (opMbI epBoro anddepeHmaia.

26

OYHKIMS HECKOJIBKUX MEPEMEHHBIX (4acThb 3).

PaccmarpuBaemble BOIPOCHI:

- YaCTHBIE IPOU3BOHBIE U AU ((epeHIIHaBI BEICITIX TTOPSIKOB,;

- matpuia ['ecce;

- TeOpeMa O He3aBUCHMOCTH CMEIIaHHBIX YaCTHBIX MPOU3BOAHBIX OT MOPsIKa Tu(hepeHIINPOBAHUS;
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- nmpumenenne auddepennuana GHIT x mpuOImKeHHBIM BEIYHCIICHISIM;
- hopmyna Teitnopa 11 GYHKIMHA HECKOJBKHUX MEPEMEHHBIX;

- HESIBHO 3aJ[aHHbIe (DyHKLUMY;

- TeopeMa O HesIBHOW (YHKIIHH.

JI0B.

27

DyHKINS HECKOJIBKUX MIEPEMEHHBIX (4acTh 4).

PaccmaTpuBaemble BOIPOCHI:

-npousBoanast ®HII no HanpasieHuto;

-TpafneHT (YHKIMN U €TO CBOHCTBA;

-ypaBHEHUS KacaTeIbHON M HOPMaJIH K JINHUH YPOBHS (DYHKIIHH ABYX IEPEMEHHBIX;
-KacaTeNbHas IJIOCKOCTh U HOPMasb K TOBEPXHOCTH.

28

DyHKINS HECKOJIBKUX MEPEMEHHBIX (4acTh 5).

PaccMarpuBaeMble BOIPOCHL:

- akctpemym OHIT;

- HEOOXOAMMBIC U TOCTaTOUYHBIE yCIoBHA 3kcTpemyma OHIT;

- YaCTHBIH CITydail — (YHKIHUS ABYX IIEPEMCHHBIX;

- YCIIOBHBIH 3KCTpEMyM (YHKINH JBYX NEPEMEHHBIX;

- bysknus Jlarpanxa;

- HEOOXOANMBIC U TOCTATOYHBIE YCIOBHS YCIOBHOTO SKCTPEMYMa;

- HaXOX/IeHHEe HauOOJIBIIET0 1 HAMMEHBIIEr0 3HaYeHUI (DYHKIMU JIBYX MEPEMEHHBIX B 3aMKHYTOH 00J1aCTH.

29

JIBoriHO# mHTETpan (4acth 1).
PaccMarpuBaeMble BOIPOCHL:

- TIOHATHUE ABOMHOrO UHTErpaja, CBOMCTBA;

- BBIYHUCJICHUC HBOﬁHOFO HHTCTpaIa;

- paCcCTaHOBKaA MPCACIIOB HHTCTPUPOBAHUSA;

- HBOﬁHLIe HWHTETPpaJibl B TOJSIPHBIX KOOPpAHWHATAX,
- IPAJIOKCHUEC ,IlBOﬁHOFO HUHTETpaJia.

30

JIBoiiHOM uHTETpas (4acTsb 2).
PaccmarpuBaembie BOIPOCHL:

- IBOMHBIE UHTETPAIbI B TIOJIIPHBIX KOOPMHATAX;
- IPUJIOKEHHUE JBOMHOIO UHTETpaJIa.
Paznoxenue GpyHkumu B psig Dypbe.

31

KpuBonunelinble naTerpansl (4actsb 1).

PaCCManI/IBaeMLIC BOIIPOCHI:

- OMPCACIICHUE, BBIYUCIICHUC, CBOMCTBA U INPpUMEHCHUEC KpI/IBOJ’IHH@ﬁHOFO HHTErpajia nepBoro poaa,
- 3a/1a4a onpeacICHUsA pa6OTBI HepeMeHHOﬁ CHJIBI HA KpI/IBOHHHGﬁHOM IMyTH;

- OIIpe/IeIeHUE, CBOICTBA U BBIYHMCIICHHE KPUBOJIMHEMHOTO HHTETpaia BTOPOro poja.

32

KpuBonunelinble HHTErpansl (4acTsb 2).

PaccmarpuBaemble BOIPOCHI:

- ¢popmyna ['puHa U1 OTHOCBSI3HBIX 00JIaCTElH;

- YCIIOBUS HE3aBUCUMOCTH KPUBOJIIMHEITHOTO HHTErpalia OT MyTH HHTETPUPOBAHHS;

- BBIYMCIICHHE KPUBOJIMHEHHOT0 HHTErpaja OT NoNHOro auddepeHuana;

- opmyna Herotona-JleiiOHuma;

- HaxoXAeHHe QYHKIUH M0 ee MONTHOMY JuddepeHInany ¢ IOMOLIbI0 KPHBOJHMHEHHOTO HHTErpaa.

33

Huddepenunansapie ypaBHeHuUs (4acThb 1).

PaccmarpuBaemble BOIPOCHI:

- obmme cBeneHus o AuddepeHIaNIbHbIX YPaBHEHUSX (OCHOBHBIE IIOHATHS; 331241, IPHBOIAILINE K
MOHATHIO 1. YypaBHECHHUN);

- nuddepeHnraIbHble ypaBHEHHS ¢ pa3AeISIONINMHY ITIePEMEHHBIMMU;

- ogHOpoHbIe AuddepeHIanbHble ypaBHEHHUS.
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34 |duddepenunanbupie ypaBHeHHS (4acTb 2).
PaCCManI/IBaeMLIe BOIIPOCHI:
- nuHelHble TuddepeHranbHble ypaBHEHHS;
- YpaBHCHUEC BepHynJm;
- YPaBHCHUS B IMOJIHBIX ,HI/I(i)(i)epeHHI/IaHaX, I/IHTerI/IpyIOIIII/Iﬁ MHOXXHUTECIIb.
35 |Auddepenunanbupie ypaBHeHUs (4acThb 3).
PaccmarpruBaeMbie BOTIPOCHL:
- 0co0ble ToukH U 0coOble pemreHust OJlY mepBoro mopsiaka;
- YpaBHEHMSI, HE PA3PELIEHHbIE OTHOCUTEIBHO MIPOU3BOIHOM;
- METOJ BBE/ICHUS NTapaMeTpa;
- ypaBHeHus Jlarpan-xa u Knepo;
- hopmynupoBka Teopembl Koy
- IMCKpUMUHaHTHasA KpuBas.
36 |duddepennmanbubie ypaBHeHUs (4acTh 4).
PaCCManI/IBaCMLIe BOIIPOCHI:
- 3agada Komm;
- (opmymupoBka Teopemsl Koty s ypaBHEHUH BBICIIIETO TIOPSIKA;
- HCKOTOPBIC THUIIbL ypaBHeHI/Iﬁ, JAOIMYCKAKMINX NOHWXKXCHUC MMOPAAKA.
37 |duddepennmanbubie ypaBHeHUS (4acTh S).
PaccmarpuBaeMble BOIIPOCHL:
- nuHelHble TuddepeHranbHble ypaBHEHHS BHICIINX MOPSAKOB;
- CBOIICTBa JIMHEHHOTO TU(QEepEHIIUATEHOTO OTIepaTopa;
- CBOWCTBA PELIEHUH JIMHEHHOTO YPaBHEHUS;
- TMHEHWHO 3aBHCHUMBIC N HE3aBHCHMEBIEC CHCTEMBI q)yHKL[HfI;
- OIpCACIIUTECIIb BpOHCKOFO, €ro CBOMCTBa JJIs1 CUCTEMBI peH.IGHI/Iﬁ HHHeﬁHOFO;
- OJTHOPOJTHOTO YpaBHEHUS MOPSIKA N U IS TPOU3BOIEHON CHCTEMBI (DYHKIINH;
- pynnamenranpHas cucrema pemennii (PCP) ogHOpOAHOTO THHEHHOTO YpaBHEHHS,
-TeopeMa O CTPYKType 0OIIero pemeHns JINHEHHOTO OJHOPOTHOTO YPaBHEHHUS;
- ob11iee pelIeHne JINHEHHOT0 HEOJHOPOAHOTO YPaBHEHHUS;
- TeopeMa O ero CTPYKType.
38 |duddepenunanbubie ypaBHeHUs (YacTb 6).
PaccmarpuBaembie BOIIPOCHL:
- TUHeHHBIe Tu(depeHIaTbHbIC YPaBHEHHS C IIOCTOSHHBIME KO3 QHUIINECHTaMHU;
- noctpoeHue OCP B ciryuae pa3inyHbIX KOPHEH XapaKTEepPUCTUUECKOIO YPaBHEHNUS;
- cilyyail KpaTHBIX KOPHEH XapaKTepUCTUUECKOIO YPaBHEHHUS;
- CTPYKTypa 4acTHOT'O PEHICHUs] HEOHOPOTHOTO JIMHEHHOTO TU((epeHINATEHOTO YPAaBHEHHS C
IIOCTOAHHBIMHU KOBq)(i)I/IL[I/IGHTaMI/I 1 KBa3UMHOI'O4YJICHOM B HpaBOI\/‘I 4acCTHu,
-METO HarpaHn(a Bapuanuun 1MOoCTOAHHBIX.
39 |Cucremsl tudpepeHIaTbHbIX YpaBHEHUH
PaccmarpuBaemblie BOIIPOCHL:
- HOpMaJIbHBIE CHCTEMBI () epeHIINATbHBIX YPaBHEHHH;
-3agada Komm n TeOpEMa Komm CyIIECTBOBAHUSA U €AMHCTBCHHOCTH PCIICHUA (663 HOK'Ba);
- CB€ICHUEC CUCTCMBI K OTHOMY YPABHCHUIO MOPsJKaA n.
40 |Yucnosbie 1 (HYHKITMOHATBHBIC PSABI (4acTh 1).
PaCCManI/IBaCMLIe BOIPOCHI:
- OCHOBHBIC ITIOHATHSA,
- psAl TEOMETPUUECKON IIPOrpeccuu;
- HeO6XO}IHMBIﬁ MPU3HAK CXOJUMOCTH YUCJIIOBOI'O psAaa,
TrapMOHUYECKU psil.
41 |YucnoBble 1 GyHKITMOHATBHBIE PSAIBI (HaCTh 2).
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PaccmaTpuBaemble BOIPOCH:

- IPU3HAKY CXOAUMOCTH 3HAKOIMOJIOXKUTENbHBIX PAOB;
- IPU3HAKY CPABHEHUS,

- mpu3Hak [lanambepa;

- npu3Hak Komwu (paaukanbHbIN, HHTErpabHBIN).

42

Yucnosble 1 GyHKIIMOHATBHBIC psabl (YacTs 3).

PaccmaTpuBaemble BOIPOCH:

- MPU3HAKH CXOAMMOCTH 3HAKOIIEpEMEHHBIX PAI0B: Npru3Haku JleiiOnuma, Adens u upuxie;
- yCIIOBHAs M @0COIIOTHAS CXOAUMOCTh 3HAKOIIEPEMEHHOTO Psfa.

43

UucnoBble U GYHKIMOHATIBHbIE PsIbI (4acTh 4).

PaCCManI/IBaeMLIe BOIPOCHI:

- (hyHKUIMOHAJIBHBIE PSBL;

- 001aCTh CXOJIUMOCTH;

- paBHOMEpHAs CXOQUMOCTb, IIpU3HaK Beliepmrpacca;

- TEOPEMBI O HETIPEPBIBHOCTH CYMMBI, IOWICHHOM WHTETPHUPOBAHIH U TU(PPEPEHIIPOBAHUN PAaBHOMEPHO
CXOIAIINXCSA PAOOB.

44

UucnoBsie U GyHKITMOHATBHBIC PSIIBI (4acTh 5).

PaCCManI/IBaCMLIe BOIIPOCHI:

-CTCIICHHBIC PAIbI;

-TeopeMbl AGers;

-pamuyc CX0MMOCTH U (hOpMYyJia JJIsl €ro BEIYUCIICHUS;

-T€0pPEMBbI O TIOYJICHHOM WHTErPHPOBAHHUHU U AU PEPEHINPOBAHUN CTEIIEHHBIX PSIOB.

45

YucnoBble M QYHKIIMOHAIBHBIE PAIBI (4aCTh 6).
PaccmaTpuBaemble BOIIPOCH:

- psan Teiinopa;

- KpUTepHil cxoauMocTu psafa Teitnopa K HCXOTHOW (YyHKIIHM;
- psisl MaxkiiopeHa;

- paznoxeHue GpyHKIUH B CTEIIEHHbIE PSIbI;

- pa3IokKeHHe OCHOBHBIX 3JIEMEHTapHbIX ()yHKIIMI;

- METOJIBI BBIBO/IA PA3JIOKEHUN CIIOKHBIX (DYHKITUH.

46

HpI/IMCHCHI/IC YHUCJIOBBIX U (I)YHKL[I/IOHaJ'II)HBIX pAOOB.
PaccmaTpuBaemble BOTIPOCH:

- NpUOIMKEHHOE BBIYUCIICHNE 3HAaUeHUH (PyHKINH;

- NpUOIMKEHHOE BBIYUCIICHNE ONPEIENICHHBIX HHTETPAIOB.

47

UucnoBsle U QYHKIIMOHATIBHBIE PSI/IbI.
PaccmarpuBaembie BOIPOCHL:

- paasl Oypee;

- pasnoxxenue GyHKIUH B psig Dypbe.

48

YucnoBsie U (byHKI_[I/IOHaJIBHBIC psAAbL.
PaccmarpuBaeMbie BOIIPOCHL:

- uarerpan Oypse;

- npeoOpa3oBanue dypne.

49

Crnyuaitnbie coObITHs (4acTh 1).

PaccmarpuBaemble BOIPOCHI:

- MOHSITHE CIY4aifHOrO COOBITHS;

- IPOCTPAHCTBO AJIEMEHTAPHBIX COOBITHH;

- COCTaBHBIE COOBITHS, ICUCTBHUS HaJ COOBITUAMMU;

- anrebpa coOBITHH KaK OfHA U3 MHTEPIIpeTaIuii anredps! by,

- nuarpaMmbl Benna;

- KJIACCHYECKOEe, CTATUCTHYECKOE U ITEOMETPUYECKOE ONPECIICHUE BEPOSITHOCTH;
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- IOHATHE 00 aKCHOMATHUYECKOM ONPEACICHNN BEPOATHOCTH.

50

Crnyqaitabie cOOBITHSA (YacTh 2).
PaCCManI/IBaeMLIe BOIPOCHI:

- TCOPEMBI CJIOKCHUSA U YMHOKCHU L BepOﬂTHOCTeﬁ;

- YCJIOBHAsl BEPOSITHOCT;

- (popmymna momHOM BeposiTHOCTH U hopmyna Baiieca.

51

Crnyuaitabie coObITHS (4acTh 3).
PaccMaTpuBaembie BOIPOCH:

- hopmyna bepryiy;

- JIOKaJIbHagd 1 UHTCTpaIbHasi TCOPEMbI Jlannaca.

52

Crnyqaitabie coObITHSA (YacTh 4).
PaccMarpuBaeMble BOIPOCHL:
- OTKJIOHECHHE OTHOCHTEIBHOM YacTOTEI OT IIOCTOSTHHOM BCPOATHOCTHU B HC3aBUCHUMBIX UCIIBITAHUAX.

53

Cry4aifHble BETUYUHBI (4acTh J).
PaccmaTpuBaemble BOTIPOCH:

- MOHATHE 00 OTHOMEPHOM CITy9YaifHOW BEIIMYHHE;
- AUCKPETHbIE CIy4aliHble BETHYMHBIL.

54

CrnyuaiiHble BeTUYUHBI (4acTh 6).

PaccMarpuBaeMble BOIPOCHL:

- 3aKOH paclpeAesICHUs JUCKPETHOM CIy4ailHOM BEJIMYUHBI;
- (yHKUHS pacIpeeiecHNs U ee CBOHCTBA.

55

Cry4aifHble BETUYUHBI (4acTh 7).
PaccmaTpuBaemble BOTIPOCH:

- HETIPEPBIBHBIE CITyYaiHbIC BETHIHHBI;

- (pyHKIMS IUIOTHOCTH PAcIpeIeNICHNSI U ee CBOWCTBRA.

56

CrnyuaiiHble BeJTMUUHBI (4acTh §).

PaccmarpuBaembie BOIIPOCHL:

- MaTEMaTUYECKOE 0KUIaHUE, TUCIIEPCUs U CpeHee KBaIpaTUYHOE OTKJIIOHEHHWE HENIPEPhIBHOU ClTydyaitHON
BCJIIMYUHBI,

- OCHOBHBIC 3aKOHBI pAaCIIpEACICHUS.

4.2. 3aHATUSI CEMHUHAPCKOTO THIIA.

[IpakTrueckue 3aHATUS

/o

TemaTuka MpakTHYECKUX 3aHATUNA/KPATKOE COJEPKaHNE

Matpuiiel 1 onpeneauTeny MaTpuil (4acTsb 1).
B pesynbrare paboThl CTYACHT MPHOOPETET YMEHUS: BBIMIOJTHEHHE JTUHEHHBIX OTIepalliii Hajl MAaTPUIIAMH,
BBIYWJICHUS OTIPEIEIUTENEH BTOPOTO U TPETHETO MOPSIIKOB.

MaTtpuibl 1 OIpeaeIUTENN MAaTpUIL] (4acTh 2).
B pesynprarte paboThl CTyAeHT IPHOOPETET YMEHHUS: HAXOXKACHHE 00paTHOW MaTPHIIBI, HAX0XKJCHUE paHTa
MaTpPULBL, PEHICHUE MATPUYHbBIX YPAaBHEHUH.

Cuctembl TuHeNHHBIX anreOpandeckux ypaBHenuil (CJIAY).
B pesynbrate paboThl cTyaeHT npuodpereT HaBbIku pentenust CJIAY meronom "aycca, Kpamepa.

Bekropnas anrebpa (yacts 1).
B pesynbrarte paboThl CTyeHT IPHOOPETET YMEHNS IPUMEHEHHUS CKAJIIPHOTO, BEKTOPHOTO, CMEIIAHHOTO
MMPOM3BEACHUA BEKTOPOB K PCHICHUTIO 3a/1a4.
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AHanutnueckas reomMerpus (4actb 1).

B pe3yabTare pa6OTI)I CTYACHT 6yaeT O3HAKOMJIEH CO CITOCOOaMM 3aJaHuc HpﬂMOﬁ Ha IJIOCKOCTH
Ppa3JIMYHbIMU CHOCO6aMI/I, B3aWMMHOC€ PACIIOJIOKCHHUEC ABYX MPAMBIX Ha IJIOCKOCTH, npnoﬁpeTeT YMCHUA
BBIYUCJIICHUC PACCTOAHUA OT TOYKU O HpﬂMOﬁ.

[IpsiMast ¥ IIOCKOCTH B IPOCTPAHCTBE (YacTh 2).

B pesynprate paboThl cTyIeHT OyAeT 03HAKOMIIEH CO CITIOCOOaMu 3a1aHus MIPSIMOi B IPOCTPAHCTBE,
B3aMMHBIM PacHOJIOKEHHE MPSAMOIT U INIOCKOCTH, IPHOOPETET HABBIKU 3aJaHHs YPAaBHEHHUS IIOCKOCTH B
HPOCTPAHCTBE.

[Inockue kpuBbIE BTOPOTO MOPSIJIKA.
B pesynbTate paboThI CTYAECHT NPUOOPETET YMEHHS OCTPOCHUE AILIHIICA, TUIIEPOOJIbI, HapaboJIbl,
HAXOXKJCHUE IKCIICHTPUCHUTETA U TUPECKTPHCHI.

Teopus npenenos (4acTsb 1).
B pesynbraTe paboThl CTYJACHT IPUOOPETET YMEHUS MOCTPOCHHUE MOCTPOCHHE TPaGUKOB (YKITHA.

Teopus npeznenos (4acThb 2).
B pesynprarte paboThI CTyIeHT MPHOOPETET YMEHHUS: paCKPBITHE HEOMPEACICHHOCTEH B Ipeenax,
BBIYUCJICHUC IICPBOI'0 U BTOPOT'O 3aMCUATCIIbHBIX IIPCACIIOB.

10

[Tpuémbl pacKkpbITUS HEONPeaeAEHHOCTEH (JacTh 3).
B pesynbrate paboThl CTyACHT IPUOOPETET YMEHUS UCTIOIH30BAHUS OCHOBHBIX 9KBHUBAJICHTHOCTEH MPHU
BBIYUCJICHUU TTPEACIIOB.

11

HenpepriBHOCT yHKINH (4acTh 4).
B pesynprate paboThI CTyIeHT PpHOOpETET YMEHHUS HCCIiefoBaHne (PYHKIIUU Ha HETIPEPBIBHOCTb.

12

[IpouzBoanbie n nudpdepenmans GyHkuun (4acts 1).
B pesynprate paboThl cTyIeHT IPrOOPETET HABBIKM BEIYHUCICHUE TTPON3BOTHBIX.

13

[TpousBonHbIe U MU hepeHransl GyHKIUU (JacTh 2).

B pesynbrare paboThl CTYACHT MPHOOPETET YMEHUS: BEIYUCICHHSI POU3BOIHOM CTEIIEHHO-TIOKAa3aTebHOM
(GyHKIMH, BBIYUCICHUS TPOM3BOAHON (PYHKIINY, 3a1aHHOM apaMeTPUYECKH, BHIUUCICHHE ITPOU3BOIHBIX
BBICIINX ITOPAIKOB, BEIYUCICHHS AH(PepeHInanoB BEICIINX TOPSAKOB.

14

[IpousBonnbie u quddepenunansl QyHKIUN (4acTb 3).
B pe3yibTare pa6OTbI CTYACHT an06peTeT HAaBBIKH UCIIOJIb30BAHUE MTPpaBUJIa Jlommurans JJIA BBIYHUCIICHUA
MpeaciioB.

15

[IpousBonnbie u quddepenunanst QyHKIUHN (4acTb 4).
B pesysabrare pabOThI CTYICHT MPUOOPETET YMEHHUS UCCIICI0BAHUS (PYHKIIMU HA MOHOTOHHOCTb,
HCCJIICAOBAHUC (byHKL[I/II/I Ha BBIIMTYKJIOCTh U BOTHYTOCTb.

16

[TpousBonHbIe U MU GepeHranbl GyHKIUU (HacTh 5).
B pesysbrate pabOThI CTYCHT IPUOOPETET YMEHUS: HCCACIOBAHNE (PYHKIIUH, TOCTPOCHHE IpaduKa
(YHKIMH TI0 HCCIIEIOBAHUIO.

17

Heonpenenenuslii unterpan (4acts 1).
B pe3yibTare pa6OTI)I CTYACHT npn06peTeT YMEHUS BBIMUCIICHUS HEONPECACJICHHBIX MHTETPpaJIB C IOMOILIBIO
TaGJ’II/IIILI HUHTETrpaJioB.

18

Heonpenenenusrit nuaterpan (4acts 2).
B pesynprarte paboThl cTyIeHT IPHOOPETET YMEHHUS: BRIYHCICHNE HEOTPEAEICHHOTO HHTErpaia C ITOMOIIBIO
3aMCHBI HepeMeHHOﬁ, HUHTCTPUPOBAHUE 110 YAaCTAM.

19

Heonpenenenusrii maTETpan (4acts 3).
B pesynbTate paboThl CTYAEHT NPUOOPETET YMEHHS HHTETPUPOBAHUS PallMOHATIBHBIX IPOOCH.

20

Heonpenenenuslii unTerpan (4acts 4).
B pesynbrate paboThl CTYAECHT NPHOOPETET yMEHHSI HHTETPUPOBAHUE UPPALMOHAIBHBIX (DYHKITHH.

21

Heormpenenenusiit uHTErpas (4acts 5).
B pesynbrare paboThl CTYACHT MPHOOPETET YMEHUS HHTETPUPOBAHUS TPUTOHOMETPUICCKUE QYHKITUH.




/o

TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

22

OmnpeneneHHblil uHTErpai (4actsb 1).
B pe3yabTare pa6OTI)I CTYACHT npn06peTeT YMCEHHUSA: BBIYMCIICHUE ONTPEACIICHHOI0 MHTErpaJia, 3aMEeHa
HepeMeHHOﬁ B OIPCACIICHHOM UHTCIPAJIC, BBIYUCICHUEC rmoma;[eﬁ IIJIOCKUX (l)I/Il"yp.

23

[TonsiTe HECOOCTBEHHOTO MHTETpaja (4acth 1).
B pe3yiabTare pa6OTI)I CTYACHT an06peTeT YMCEHHSA BBIYUCIICHUS HECOOCTBEHHBIX HUHTETpaJoB.

24

[IpousBoaHast GyHKINN HECKOJIBKHX MEPEMEHHBIX (4acTh 1).
B pesynprate paboThl CTyIeHT MPHOOPETET HABBIKHM BEIYHCIICHIE YACTHBIX MTPON3BOIHBIX (DYHKIIUH IBYX
IIEPEMEHHBIX.

25

[Tpon3BoaHas HYHKIIMH HECKOJIIBKUX MIEPEMEHHBIX (4acTh 2).
B pesynbTate paboTHI CTYISHT IPUOOPETET yMEHUs IPUMEHeHHs NoJIHOoro guddepeHnuana K
NPUOIMKEHHBIM BEIYHCICHHUSIM.

26

[TpousBoaHas GyHKIIMN HECKOJIBKUX MEPEMEHHBIX (4acThb 3).

B pesynbTate paboThl CTYACHT NPHOOPETET YMEHHS: BBIYMCICHHUE TPOM3BOAHON (QYHKIMH ITO0 HANpaBJICHHUE,
BBIYHCIICHHS BEKTOPA IPaANCHTa, HAX0K/AICHUS YPABHEHHNS KacaTeIbHON INIOCKOCTH M HOPMAJIH K
MIOBEPXHOCTH.

27

[Ipou3BoaHas GyHKINK HECKOIBKHMX MEPEMEHHBIX (4acTh 4).
B pesynbraTe paboThl CTYJACHT IPUOOPETET YMEHUS HAX0XKICHHUS SKCTPEMyMa (DYHKIIUHU IBYX TEPECMCHHBIX.

28

KpartHble 1 KpUBOJIMHEHHBIC HHTETPAJIbI (4acTh 1)
B pesynbraTte paboThI CTYJEHT IPHOOPETET YMEHUS BBIYMCICHUS ABOIHBIX HHTETPAJIOB, PACCTAHOBKH
MIPEZEIIOB HHTETPUPOBAHMSL.

29

KpatHbie u kpuBOJIMHENHHBIE UHTETPAJIbI (HacThb 2).
B pesynprare paboTh cTyIeHT PHOOPETET YMECHUS BEIYNCICHHUS IBOHHBIX HHTETPATIOB B TOJSPHBIX
KOOpAWHATAaX.

30

KpatHble u KpuBOIMHEIHbIE HHTETpasIbl (4acThb 3).
B pesynbTate paboThl CTYACHT NPUOOPETET YMEHHS BBIYUCIICHHS TUIOLIAIN TNIOCKOW (DUTYPBI.

31

KpatHble u KpuBOIMHEIHbIE HHTETpaJIbl (YacThb 4).
B pesynbTate paboThl CTYAEHT IPUOOPETET yMEHHs BBIYHCIICHHUS KPUBOJIMHEHHOrO HHTerpana I pona.

32

KpatHbie u kpuBOJIMHENHHBIE HHTETPAJIBI (YacThb S).
B pesynbrare paboThI cTyIeHT PpHOOpETET YMEHUS BRIYHCICHUS KPHUBOJIHHEHHOTO HHTerpana I pona.

33

O61ue cBeaenus o tudpepeHnanbHbIX YpaBHEHUX (4acThb 1).
B pesynbTate paboThl CTYACHT NPUOOpeTeT yMeHus: peleHne TuddepeHnaibHbIX ypaBHEHHH C
Pa3ASISIIOLIHMHUCS IIEPEMEHHBIMH.

34

Juddepenumanbable ypaBHEHHS (4acTh 2).
B pesynbTate paboThl CTYACHT NpUOOpeTeT yMeHUs: pelieHne nuddepeHuanbHbIX ypaBHEHHUH 1epBOro
nopsiika (OJHOPOIHBIC YPAaBHECHU).

35

Juddepennmansubie ypaBHeHUs (4acTh 3).
B pesynbrate paboThl CTYAEHT NpUOOpeTeT yMeHUs: pelenne quddepeHuanbHbIX ypaBHEHHH 1epBOTo
nopsaka (JIMHEeHHbIe ypaBHEHHMs], ypaBHEeHUs bepHyim).

36

Juddepennmanbabie ypaBHEHHS (4acTh 4).
B pesynprarte paboThl CTyAeHT IpHOOpETET YMEHHUS: pelieHne audhepeHInaIbHbIX yPaBHEHNH BTOPOTO
HOPs/IKa, TOITYCKAIOIINX IIOHMKEHHUE TTOpsIIKa.

37

Huddepennnansapie ypaBHeHUs (4acTh 4).
B pesynbrate paboThl CTYAEHT NPHOOpETET yMEHHUs: pemeHne TuddepeHnaIbHbIX ypaBHEHUI BTOPOTO
nopsakKa, 101yCKaroImnux MOHUKEHUE TOPpAaKa.

38

Huddepennnanbapie ypaBHEeHUS (4acTh 5).
B pesynbrare paboThl CTYACHT MPHOOPETET YMEHUS: PEeIIEHUE OJHOPOTHBIX AU PepeHITnaNbHbIX YpaBHEHUN
BTPOTO MOPSIKA C HIOCTOSHHBIMHU KO3 QUITMEHTaAMH.

39

Juddepennmanbapie ypaBHEHHS (4acTh 6).
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B pesynprarte paboThl CTyIeHT IpHOOPETET YMEHHUS: PEIIeHNne HEOTHOPOIHBIX Au(depeHIIHATEHBIX
ypaBHeHI/Iﬁ BTOPOI'O MopsAaKa ¢ HOCTOSTHHBIMU KOS(i)(l)HHI/IeHTaMI/I (0] CHeHHaﬂbHOﬁ HpaBOﬁ YacCThbHO.
40 |duddepenunanbHple ypaBHEHHS (4acTh 6).
B pesynbrare paboThI CTYICHT MPUOOPETET YMCHHUS: PEIICHUE HEOHOPOIHBIX MH(epeHInaTEHBIX
ypaBHeHI/Iﬁ BTOPOI'O MopAaKa C HOCTOTHHBIMU KOS(i)(l)HHI/IeHTaMI/I (0] CHeHHaﬂbHOﬁ HpaBOﬁ YacCThbHO.
41 |duddepennuanbupie ypaBHeHUS (4acThb 6).
B pesynprare paboThl cTyIeHT IPprOOpETET YMEHHUS: PEIICHNEe HEOTHOPOIHBIX TU((epeHIIHaTbHBIX
YpaBHEHHI BTOPOTO MOPSIKA C TOCTOSHHBIMU KO3((GHUIIEHTAMH CO CICIHAIBHON MPaBOH YacThIO.
42 | IuddepeHumanbable ypaBHEHHS (4acTh 7).
B pe3yabTare pa6OTI)I CTYACHT an06peTeT YMEHHUA: pCHICHUA HCOAHOPOAHOTO YpaBHCHHA METOAOM
Bapuanuu nmporu3BOJIbHBIX MMOCTOAHHBIX.
43 |duddepennmanbupie ypaBHeHH (4acTh §).
B pesynprarte paboThl cTyIeHT PpHOOpETET YMEHHUS: pelieHne TuddepeHInaIbHbIX YPaBHEHUH pa3HbIX
THUIIOB.
44 | Tuddepennmanbapie ypaBHEHHS (4acTh 9).
B pesynprarte paboTHI cTyIeHT IpHOOPETET YMEHHUS: pelIeHne cucTeM auddepeHnnanbHbIX ypaBHSHIH.
45 |Yucnosoit psiabl (4acts 1).
B pesynbraTte paboThl CTYJACHT IPUOOPETET YMEHUS: HCIIOIb30BaHUE HEOOXOJMMOTI0 MPH3HAKA CXOAMMOCTH
JJIA UCCIIEA0OBAaHUA CXOAUMOCTHU YUCIOBBIX PAAOB, UCIIOJIb30BAHUE O606HleHHOFO TapMOHHYCCKOTO pAaa JJid
HCCIICJ0BaHUA CXOANMOCTHU YUCJIOBBIX PAIOB.
46 |YwucnoBoii psiabl (4acTh 2).
B pesynprate paboThI CTYyICHT MPHUOOPETET YMEHHUS: HCIIONF30BaHUE HHTETPAIEHOTO IPHU3HAKA JIJIS
HccieJ0BaHusA CXOANMOCTH YUCIOBBIX PAAOB.
47 |YucmoBoit psiibl (4acth 3).
B pesynprare paboThl CTyICHT IPHOOPETET YMEHHUS: UCCIIEIOBAaHNUE PAJIOB HA CXOAMMOCTD C TIOMOIIIBIO
npu3HakoB Jlanambepa, pagukansHOro npusHaka Komrm.
48 |YucnoBoii psabl (4acTs 4).
B pe3yibTare pa6OTBI CTYACHT HpI/IO6pCTeT YMCHUS: UCCIICJOBAHUC PAZIOB HA CXOAUMOCTL € TIOMOIIBIO
MMPU3HAKOB CPABHCHUA.
49 |YucnoBoii psasl (4acTs 5).
B pesynprarte paboThI cTyIeHT TPHOOPETET YMEHHUS: MCCIICTIOBAHNE PSOB Ha CXOAUMOCTE.
50 |YucnoBoii psabl (4acTs 6).
B pesynprare paboThl CTyIEHT IPHOOPETET YMEHHUS: CCIIEIOBAaHNUE PAJIOB Ha aOCOMIOTHYIO U YCIOBHYIO
CXOOUMOCTb.
51 |DyHKIMOHATBHBIE PSABIL.
B pe3yibTare pa6OTI)I CTYACHT an06peTeT YMEHUS: BBIYUCIICHUC obnactu CXOAUMOCTHU CTCIICHHBIX PAOB.
52 |PaznoxeHne GyHKINU B CTENICHHBIE PSIIBI.
B pesynbrate paboThl CTYAEHT NPUOOPETET YMEHUS: pasiokeHne QyHKINI B CTENICHHBIE PSI/IBL.
53 |Psaabt Dypoe.
B pesynprarte paboThl CTyICHT IPHUOOPETET YMEHHUS: pas3okKeHne QYHKIUH B psiipl Dypobe.
54 |[IpunoxeHre YUCIOBLIX U (PYHKIIMOHATBHBIX PSAIOB (4acTh 1).
B pesynbrate paboThl CTYACHT NPUOOPETET yMEHHS: IPHOIMKEHHBIEC BBIYUCIICHNS 3HAYCHUH (QYHKITHHA.
55 |[IpunoxeHue YUCIOBBIX M (YHKIIMOHANBHBIX PSAAOB (4acTh 2).
B pe3yibTare pa6OTI)I CTYACHT an06peTeT YMEHUS: HpI/I6J'II/I)KCHHI)IC BbIYHMCJICHUS ONTPEACICHHBIX
HUHTErpaJioB.
56 |[IpunoxeHre YUCIOBBIX U PYHKIIMOHAIBHBIX PSAAOB (4acTh 3).

B pesynbrare paboThl CTYACHT MPHOOPETET YMEHUS: TPUOIKEHHOE pemenne nuddepeHimanbHbIX
YpaBHEHHUM.
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57

Crnyuaitabie coObrThst (4acth 1).
B pesynbTate paboThl CTYAEHT MPUOOPETET YMEHHS: PElICHHE 3a/1a4 Ha KIIACCHYECKOEe OIpe/IeIeHIe
BEPOSTHOCTEM.

58

Crnyqaitabie cOOBITHSA (YacTh 2).
B pe3yiabTare pa6OTI)I CTYACHT an06peTeT YMCEHHUSA: pCHICHUC 3a/la4 C UCTIOJIb30BAHUEM TCOPEM CIIOKCHUA
BEPOSITHOCTEM.

59

Crnyyaiinbeie coObITHS (4acTh 3).
B pesynprarte paboThl CTyaeHT IpHOOPETET YMEHHUS: PEIICHHE 3a/1a9 C HCIIOJIB30BAHNEM TEOPEM YMHOKECHUS
BEPOSITHOCTEM.

60

Crnyqaitabie coObITHSA (YacTh 4).
B pe3yabTare pa6OTI)I CTYACHT an06peTeT YMCEHHUA: pCHICHUEC 3a/la4 C UCIIO0JIb30BaAHUCM (bOpMyJ'H)I MOJHOM
BEPOSTHOCTH.

61

Crnyuaiinble coObITHSI (4acTh 5).
B pesynprate paboThl cTyIeHT proOpeTeT YMEHHUS: PEIeHHe 3a/1a4 ¢ HCIoNb30BaHueM Gopmyisl batieca.

62

Crnyuaiinble coObITHSI (4acTh 6).
B pesynprare paboThI CTyIeHT MpHOOPETET YMEHHUS: HCTIONIb30BaHue popMyIibl bepHyimu, GopMyisl
ITyaccoHa, JT0KagbHO# U HHTErpabHOU (hopMyn Myaspa-Jlamiaca npu perieHu: 3aaau.

63

CrnyuaiiHble BeJIMUUHBI (4acTh 1).
B pesynbraTte paboThl CTYJACHT IPUOOPETET YMEHUS: MIOCTPOCHUE 3aKOHA PACIIPEICIICHUS BEPOSITHOCTEH
JIUCKPETHOU CITy4yaiHOW BEJIMYMHBI.

64

CrnyualiHble BEJIMUMHBI (4acTh 2).

B pesynbTate paboThl CTYAEHT MPHUOOPETET YMEHHS: IIOCTPOCHHE 3aKOHA PACTIPEAEIICHUS BEPOSTHOCTEH
JMICKPETHOH CiTydaifHOW BETMYMHBL,B TOM YHCIIC 3aKOHA pactpeneneHus [lyaccoHa 1 3akoHa pactpeeneHus
T€OMETPUYECKOHN CIIy4aiiHO! BEIIMYUHBI.

65

CrnyuaiiHble BeJTMUUHBI (4acThb 3).
B pe3ynbrare paboThl CTYACHT MPHOOPETET YMEHUS: BEIUMCICHHE MAaTEMAaTHUECKOTO OKUIAHMSI, JUCTIEPCUH,
CPCAHETO KBAAPATUICCKOTO OTKIIOHCHUA TUCKPETHBIX CJ'Iy‘-IaI\/'IHI)IX BCJIMYHH.

66

CrnyualiHble BEJTMUUHBI (4acThb 4).
B pe3ynbrare paboThI cTyIeHT IPUOOPETET YMCHHUS: BBIYHCICHHE OTKJIOHCHHS CITyJIaifHOH BETUMYHHEI OT €€
MATEMaTUYCCKOI'O OKUJIaHUAA.

67

Cry4aifHple BETUYUHBI (4acTh J).
B pesynbrare paboThl cTyIeHT MPHOOPETET YMEHHUS: BRIYHCICHHE HepaBeHCTBA YeOrIeBa.

68

CrnyuaiiHble BeJTMUUHBI (4acTh 6).
B pesysbrare paboThI CTYICHT MPUOOPETET YMEHHUS: HAXOXKACHUE (DYHKIMH PaCIpee/ICHHs 110 U3BECTHOMN
TUIOTHOCTH PACIIPEACIICHNA.

69

Cry4aifHble BETUYUHBI (4acTh 7).
B pesynbTaTte pabOTHI CTYIEHT IPUOOPETET yMEHUs: IOCTPOESHHE 3aKOHA PACIPEAEIeHUs BEPOITHOCTEH
HENPEPLIBHON CIy4aiHOW BEIMUYMHBI.

70

CrnyuaiiHble BeJTMUUHBI (4acTh §).
B pesynbrare paboThl CTYACHT MPHOOPETET YMEHHS: BEIYUCICHIE MATEMAaTHUECKOTO OKUAHUS, TUCTIEPCHH,
CPE€AHETO KBAAPATUICCKOTO OTKIIOHCHUA HENPEPBIBHBIX CJ'ly‘IaI\/IIHI)IX BCJIIMYHH.

71

DJIEMEHTHI MAaTEMTUYECKON CTAaTUCTUKH (4acThb 1).
B pesynbTate paboThI CTYIEHT OYET O3HAKOMIIEH C IIOHATUSAMU FeHEPaIbHOM U BEIOOPOYHON COBOKYIIHOCTH,
MOBTOPHOH 1 GECIIOBTOPHOH BBHIOOPKOH, perepe3eHTaTHBHOM BEIOOPKOIA.

72

DneMEeHTBl MaTEMTUYECKOM CTaTUCTUKU (YacTh 2).
B pe3yibTare pa6OTBI CTYACHT HpI/IO6pCT€T YMEHUS MMOCTPOCHUSA CTATUCTUYCCKOI'O pacpeACICHUA BBI60pKI/I,
MOCTPOCHUS IMITUPUIECKON PYHKIIMH pacTpeesieH s, IIOJIUTOHA U THCTOTPAMMBI.




4.3. CamocrosTenbHas paboTa 00yJarommxcs.

Ne
Bun camocrositensHOM paboTh
/1
1 |IToaroroBka K MPaKTHYECKUM 3aHATHIIM

IToaroroBka K MpOMEKYyTOYHOM aTTECTALIMH.

[TonroroBka K TeKylIeMy KOHTPOJIIO.

4.4. ITpumepHbIN IEpeUEeHb TEM KOHTPOJIBHBIX padoT
[TponsBoaHas GyHKIIMH OAHON TIEPEMEHHOM!.

OmnpeneneHHbIN 1 HEOIPEACICHHBIN NHTETPaIbL.

Pemenne nuddepeHunanbHbIX ypaBHEHUI.

5. Ilepedenr wu3maHui,

OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).

KOTOPBIC PCKOMCHAYCTCA MCIIOJIIB30BAThH IIpU

rll\i bubnuorpaduyeckoe onucanue Mecrto nocryna

1 Wnbun, B. A. MareMaruueckuii ananu3 B 2 4. Yacts 1 B 2 kH. | https://urait.ru/bcode/538112
Knwra 1 : yueOnuk nms By3os / B. A. Unbun, B. A. (nara obpaieHus:
Cayosumunii, b. X. Cenyo. — 4-¢ u3n., nepepab. u gom. — | 29:09.2024). Texer:
Mocksa : Usnarenscrso IOpaiit, 2024. — 324 ¢. — (Bbicmee | *"CKTPOHHBI.
obpaszosanue). — ISBN 978-5-534-07067-5.

2 Beiciras matematrka : yaeoHoe mocobue s By30s / B. C. https://urait.ru/bcode/468424
[MunayeB. — 8-e uzn., mepepad. u qomn. — Mockaa : (nata obpaieHus:
N3znarensctBo FOpaiit, 2021. — 447 ¢. — (Briciee 26.01.2024). Texer:
obpazoBanue). — ISBN 978-5-534-12319-7. SIICKTPOHHBIH.

3 Canosunuas, U. B. Maremaruueckuii ananus. [penen u https://urait.ru/bcode/539821
HEIPEPHIBHOCTh (DYHKIIMH OJTHOM MEPEMEHHOM : yueOHOe (nata obpareHms:
nocobue st By3oB / W. B. CagoBuunyas, T. H. ®omenko ; 25.09.2024). Texer:
nox obweit perakuueii B. A. Vnbuna. — 2-¢ u3f., nepepa®. u | >"CKTPOHHEIA.
non. — Mocksa : M3parenscrBo HOpaiit, 2024. — 115 ¢c. —

(Bricmiee obpazoBanue). — ISBN 978-5-534-08473-3.

4 | Myparosa, T. B. luddepenunansusie ypaBHeHus : yueonuk | https://urait.ru/bcode/535915
u npaktukyMm ais By3o0B / T. B. MypaTtoBa. — Mockaa : (mara obpamteHus:
WznatensctBo FOpaiit, 2024. — 435 ¢. — (Boiciiee 25.09.2024). Texer:
obGpasosanue). — ISBN 978-5-534-01456-3. SMEKTPOHHBIA.

5 | Kpemep, H. 1. Teopust BeposiTHOCTEH U MaTeMaTUYeCKas https://urait.ru/bcode/541918
CTaTUCTHKA : YYeOHUK U MPaKTUKyM st By3oB / H. 1. (nata oOpareHus:

Kpemep. — 5-e u3n., nepepab. u gomn. — Mocksa : 25.09.2024). Texer:
Uznarensctio FOpaiit, 2024. — 538 ¢. — (Briciiee SIICKTPOHHBIA.
obpazoBanue). — ISBN 978-5-534-10004-4.

6 | Maremarnueckuii ananmm3. COOpHUK 3a1aHul : yd4eOHOE https://urait.ru/bcode/540065

nocobue jytst By30B / B. B. Jlornnosa [u ap.] ; mox oOmieit

(marta oOparneHus:




penakmueii E. I'. [lnoTHrKOBON. — 2-€ U31., ucnp. u gon. — | 25.09.2024). Texkcr:
Mockga : Usnatensctso IOpaiit, 2024. — 206 ¢. — (Bbiciuee | 2EKTPOHHBIH.
obpazoBanue). — ISBN 978-5-534-11516-1.

6. IlepedueHb COBpPEeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCIOJIB30BAThCS TPHU
OCBOCHUU JUCHUILIUHBI (MOYJIA).

1. Hayuno-texuuueckas o6moimoreka PYT (MUUT) http://library.miit.ru

2. Obpa3oBarenbHas miatopma sl YHUBEPCUTETOB U KoJuiemken HOpaiit
https://urait.ru/

/. llepedyeHb  JNHMIEH3UOHHOTO W  CBOOOJHO  PaCHpPOCTPAHSIEMOIO
MpOrpaMMHOr0 OO€CTe4YeHus, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOUMOTO ISl OCBOCHUSI TIUCUUTLTUHBI (MOYJIs).

Microsoft Office, Microsoft Windows.

8. Ommcanme MaTepHATBHO-TEXHUYECKOW 0a3bl, HEOOXOTUMON IS
OCYIIECTBJICHHUSI 00pa30BaTEIHLHOTO MPOIEcca MO AUCHUIITUHE (MOIYIIIO).

KomneroTep/MoHOOIIOK, TOCKA, TPOEKTOP/IKPaH.

9. ®opma MPOMEKYTOUHOM aTTECTALNU:

DK3aMeH B 3 cemecTpe.
3auet B 1, 2, 4 cemecTpax.

10. OueHouHbIe MaTEpHUAIIBI.

OueHouyHblE MaTepualbl, IPUMEHSAEMbBIE MPHU MPOBEACHUU IPOMEKYTOUYHON

arrecranum, paBpa6aTI>IBaIOTC$I B COOTBCTCTBHH C JIOKAJIbHBIM HOPMATHBHBIM aAKTOM
PYT (MUUT).
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