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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

enssMu ocBoeHHs y4eOHOW JUCHUIUIMHBL (Monmyns) «MaTtemaTuka»
SBIIFOTCS:

- 3aKJaJKa MareMaTudeckoro (¢yHIaMeHTa KakK CpeAcTBa HM3y4YeHUs
OKPYAIOILIEro MUpa JJisl YCIEIIHOIO OCBOCHHS TUCLUILIMH €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 MBIIIJICHHUS U TOBBIIICHUE OOIIEro ypOBHS KYJIbTYpPbI
CTYJEHTOB.

3ajauaMy OCBOCHUS JUCHMILIMHBI (MOyJis1) «MaTeMaTHKay SBIISIOTCS:

OBJIAJICHUE METOJAMU JIMHEMHON ayireOppl, MaTEMaTHUECKOro aHallu3a,
TEOPHUH BEPOSATHOCTEM.

2. [Inanupyembie pe3ybTaThl 00YUEHUS MO TUCHUTLTHHE (MOJIYIIIO).

[lepeuenp (GopMUpyeMBIX pE3yJbTaTOB OCBOCHHUS 0Opa30BaTEIbHOMN
porpamMmsbl (KOMIIETEHIIUI) B pe3ysbTaTe 00y4eHHUs 10 AUCHUILUIMHE (MOIYIIO):

OIIK-1 - CnocobeH pemarh 3aayu Npo(EecCUOHANTBHON NESITEIHbHOCTH Ha
OCHOBE HCTIOJIb30BAHMS TEOPETUYCCKUX W MPAKTHUYCCKHUX OCHOB €CTCCTBCHHBIX U
TEXHUYECKUX HAYK, a TAK)KE MaTEeMaTHYECKOTO aImapara.

OOyuenue 1O JUCHUIIIHHE (MOJYJIO) TMpeArnoiaraeT, 4YTo IO €ro
pe3ynbTatam o0ydaronuiics OyaeT:

3HaTh:

- OCHOBHbIE MOHSATHS U TeopeMbl AU hepeHInanbHOro ucuuciaeHus QyHKuum
OJIHOM M HECKOJIbKUX NEPEMEHHBIX;

- OCHOBHBIE TIOHSTHS HWHTErPATLHOTO HWCYUCICHUS (QYHKIUI OIHOH U
HECKOJIBKMX II€PEMEHHBIX, BaXKHEWINIWE TEOPEMBI, METOJbl HHTErPUPOBAHUS
MIPOCTEUIINX UHTETPAJIOB;

- OCHOBHBIE MOHSATHUS U TEOPEMBI CITyYalHBIX COOBITUH;

- OCHOBHBIE 3aKOHBI pacIpeie/ICHUs CIy4YallHbIX BEJINYUH;

- MaTeMaTMYeCKHe METOJbl O00pabOTKM W  aHajlu3a  Pe3yJIbTaTOB
CTaTUCTUYECKUX HAOMIOAeHUN (MOHATUS 00paOOTKU BBIOOPKU, TOUYEUYHBIE OLIEHKHU
JIOBEPUTENIbHBIX UHTEPBAJIOB).

YMmeTh:



- UHTEPIIPETUPOBATH OCHOBHBIE MOHATHS HA MPOCTHIX MOJEIBHBIX MpUMepax:
pelaTh CUCTEMbl JTUHEWHBIX anreOpanvyeckux YpaBHEHUH, BBIUUCIATH MPEAEbl,
BBIYUCIIATH MPOU3BOJHBIC, YAaCTHBIE MPOU3BOAHBIE U Au(QepeHnansl GyHKIHHA,
UCCIIEIOBAaTh CBOWMCTBA (YHKIMHA U CTPOUTH TpaduKH, HaXOAUTh HAUOOJbIINE U
HaUMEHbIINE 3HaYeHUs AuddepeHIupyeMbIX (YHKIUN, HAXOJUTh MPOCTEHIINE
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 CAMOCTOSITEIFHBIN BEIOOP METOIOB U CIIOCOOOB
pEIICHUS.

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

OO6mast TpyaOeMKOCTh AUCHUILIMHBI (Moayisi) coctaBisier 11 3.e. (396
akaJeMHYEeCKHX Jaca(oB).

3.2. O6bem gucHuIUIMHBL (MOAYJsl) B (opMe KOHTAKTHOM pabOThI
oOyJarommxcss ¢ MeJarorM4eCKUMH  padOTHUKaAaMU U (WIM)  JIHIAMH,
MPUBJIEKAEMBIMHU K peaau3aiii 00pa3oBaTeIbHON MPOTpaMMbl Ha MHBIX YCIOBHSIX,
IIPU MPOBEJICHUHN yUEeOHBIX 3aHITHI:

Konmuectso yacos
Tun yaeOHBIX 3aHITHI Beero Cemectp
Nel | No2 | Ne3 | Ne4
KonTtakTHas paboTa mpu npoBeieHNH yUeOHBIX 3aHATUH (BCET0): 224 64 64 32 64
B tom uucne:
3aHATHSA JIEKIHOHHOTO THIIA 112 32 32 16 32
3aHATHS CEMUHAPCKOTO THIIA 112 32 32 16 32

3.3. O0peM npucUMIUIMHBI (MOAYJsl) B (popMe camMOCTOSATEIbHOM padOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOM pabOThl OO0ydYarouuxcs ¢
NeAarorndecKuMu pabOTHUKAMH U (WJIH) JIMIIAMH, TTPUBJICKAEMBIMU K pealli3aluu
o0pa3oBaTeNbHOM  TPOrpaMMbl  HAa  HHBIX  YCJIOBHSIX, TP  MPOBEICHUU
MPOMEKYTOUHOM aTTeCTalK cocTaBisieT 172 akageMuueckux daca (0OB).

3.4. Ilpu oOyueHun Mo UHIMBUIYaTbHOMY y4€OHOMY IUIaHy, B TOM YHCIIE TIpU
YCKOPEHHOM OOy4Y€HHH, 00bEM AMCLUMIUIMHBI (MOIYJIs) MOXET OBbITh peajnu30BaH
MOJIHOCTBIO B (hOpME CaMOCTOSITENIbHOM pabOoThl 00ydaronIuxcs, a Takke B ¢popme



KOHTAaKTHOW pabOThl OOyYaromuxcsi C MeAarormndecKuMu paboOTHUKAMU W (WJIH)
JUIAMH, TPUBJIEKAEMBIMHU K pealu3alii 00pa30BaTEebHONW MPOrpaMMbl Ha MHBIX
YCIIOBUSIX, TP MPOBEJCHUU IPOMEKYTOUHOM aTTeCTAIINH.

4. ConeprkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

/ Temaruka JIEKIIMOHHBIX 3aHATHH / KpaTKOE COJIEpKaHUE
n/m

1 |Matpuipl 1 onpeeTuTeIM MaTPHUIL

PaccmatpuBaembie BONPOCHI:

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

- OTIpeIeTTNTENb KBapaTHOW MaTPHIIEI,

- MUHOp | are0pandecKoe OTIOTHEHHE IIEMEHTA OMPEICITUTEIIS,;

- CBOWCTBA OIpEACIUTENCH;

- oOpaTHas MaTpuIa 1 e€ CBOHCTBA;

- MAaTPUYHBIE YPaBHEHUSI,

- paHT MaTpPHIIbL.

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

- pemienne CJIAY meronom Kpamepa;

- pemmenne CJIAY mMeTomoMm oOpaTHOM MaTpPHIIHL.

3 |Cucremsl muHeitHbIX anreOpanyeckux ypaBaenuii (CJIAY) (qacts 2).
PaCCManI/IBaCMLIe BOIIPOCHI:

- pemuenne CJIAY metogom ["aycca;

- obmiee pemenue ogHopoaHo CJIAY.

4 |BextopHas anredpa (dactsb 1).

PaccmarpuBaemble BOIPOCHL:

- BEKTOPBI, ACHCTBUS HaJl BEKTOPaMH;

- BEKTOpHBIE IpocTpanctea V1, V2 V3;

- IMHEWHas 3aBUCHMOCTh BEKTOPOB;

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

- Oa3uc Ha NPSIMOMA, Ha TNIOCKOCTH ¥ B IPOCTPAHCTBE;

- KOOpAMHATHI BEKTOPa B 3aJaHHOM Oaswuce;

- IMHEHHBIE OTIepaIluy HaJl BEKTOpaMHU B KOOPJAMHATHOH QopMme;

- YTOJI MeXAY IBYMsI BEKTOpaMHu;

- OpPTOTOHANBHAS MPOEKINS BEKTOPa Ha HAIIPaBJICHUE IPYTOro BEKTOPA U €€ JINHEHHbIe CBOWCTRA,

- CKaJISIpHOE IIPOM3BEICHHUE IBYX BEKTOPOB, €I0 allre0pandeckrue CBONCTBA;

- OPTOTrOHAIBHOCTb BEKTOPOB;

- HaX0KJIeHHEe AJTMHBI BEKTOPA U YIa MEXJly BEKTOpaMH IPH MOMOIIY CKAJISIPHOTO MPOU3BEACHUS;
- OPTOHOPMHUPOBaHHEKIN 6a3uc B V3;

- KOOpJMHATHI BEKTOpPAa B OPTOHOPMUPOBAHHOM 0a3uce Kak MPOEKIMH ATOTO BEKTOpA Ha HaIlpaBJICHHE
0a3MCHBIX BEKTOPOB;

- (hopMyITBI A1 BRIYHMCICHUS CKAISIPHOTO MPOU3BECHNS, IIIMHBI BEKTOPA, KOCHHYCA YIiIa MEXy BEKTOPaMH
yepe3 KOOPANHATEI BEKTOPOB B OPTOHOPMHUPOBAHHOM Oa3Hce;

- HaIPaBJISIOIINE KOCHHYCHI BEKTOPA, UX CBOWCTBO;

- YCIIOBHE KOJUTHHEAPHOCTH BEKTOPOB B KOOPAMHATHON (hopMme;

- opueHTalus 0a3uca, MpaBbIe U JIEBBIE TPOWKH BEKTOPOB.




TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

Bekropnas anrebpa (4acTsb 2).

PaCCManI/IBaeMLIe BOIIPOCHI:

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

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

- CMCIIIaHHOC MPOU3BCIACHNC BEKTOPOB, €TO FeOMeTpI/IquKI/Iﬁ CMBICII;

- anreOpanyecKkre CBOWCTBA CMEIIAHHOTO MPOU3BEACHHS;

- BEIYMCIICHHE CMEIIAHHOTO IIPOU3BEICHHS B OPTOHOPMHPOBAHHOM 0Oaswce;

- YCJIOBHE KOMIUIAHAPHOCTHU TPEX BEKTOPOB;

- BEIYMCIICHUE JUTMHBI OTPEe3Ka, IUIOIAAeH mapajiesiorpaMMa U TpEyrolbHAKa, 00bEMOB MapajuieNienuea u
TeTpas’apa.

AHanutHyeckas TCOMETpU. HpHMaﬂ Ha IIJIOCKOCTH.
PaCCManI/IBaeMLIe BOIPOCHI:

- pa3jin4HbIC BUJbI YPAaBHCHUSA IIPAMBIX;

- B3aMHOE€ PAcCIIOJIOKCHHUEC MTPAMBIX;

- pacCTOAHNUEC OT TOYKH 0 HpﬂMOﬁ.

AHanutuueckas reomerpus. [Ipsimas ¥ I0CKOCTh 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:

- aqnnc, TunepOoia, mapadosa 1 UX reoMEeTpUIECKHe CBOWCTBA;
- 9KCIEHTPHUCUTET U AUPEKTPHUCHI;

- KAHOHMYECKHE YPaBHEHUSI KPUBBIX BTOPOTO MOPSIIKA.

Teopus npeznenos (yacTsb 1).
PaccmarpuBaemble BOIPOCHL:

- OIIpeICTICHHUS;

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

- TIpeJIeJT I0CIeI0BAaTEIbHOCTH;

- OJTHOCTOPOHHHE TIPE/ETIBI.

10

Teopus npenenos (4acTsb 2).
PaccmarpuBaemMblie BOpOCHI:

- IpeJIeJI MOHOTOHHOM MOCIIEI0BATENBHOCTH;
- TEOPEMBI O IIPEAETIAX;

- IEPBBII U BTOPOH 3aMe4aTeIbHbII NIPEIEI.

11

IIpuémbl pacKpbITHSA HEOIIPEAEIEHHOCTEM.
PaccmarpuBaembie BOIPOCHL:

- OECKOHEYHO MaJtble (QYHKITHH;

- SKBUBAJICHTHOCTh OECKOHEYHO MaJIbIX (hYHKITHIL;
- IPUEMBI PACKPBITHS HEOIIPEICNEHHOCTEH.

12

HenpepriBHOCTH QyHKITHH.

PaccmarpuBaemble BOIPOCHI:

- oTpesierieHne npenena GyHKINY,

- HENIPepBIBHBIE (QYHKIINH;

- OCHOBHBIE TEOPEMBI O HETIPEPHIBHBIX (QYHKIUIX;

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

13

[TpousBoaubie u Auddepennanst GyHKIUHN (dacThb 1).




TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

n/m
PaccMaTpuBaembie BOIPOCH:
- IOHATUC HpOHBBOHHOﬁ;
- IpOM3BOIHAS (DYHKIINH;
- [paBuJjia BIYUCIICHUS TPOU3BOAHBIX,
- IPOM3BO/IHAS CIIOKHOM (DyHKIUH;
- J'IOFapI/Iq)MI/ILIeCKaH MMpOU3BOJHAA,
- MPOM3BOIHAS TTIOKA3aTEIFHO-CTEIIEHHON (QYHKINY;
- MPOM3BOIHAS HESIBHOU () YHKITHH;
- muddepeHnrpoBanre QYHKINH 3aJaHHOW B TapaMeTPHUIECKON Gopme;
- muddepeHnnan GyHKIHM.
14 |IlpousBonubie u quddepeHransl GyHKIUU (acTh 2).
PaCCManI/IBaeMLIe BOIPOCHI:
- IPOU3BOJAHBIC BBICIIUX MMOPSAIKOB.
- muddepeHnnabl BHICIIUX ITOPSAKOB.
- TeopemMa 0 QYHKIHSX.
15 |IlpousBomubie u qudepeHIramsl GyHKIUU (4acTh 3).
PaCCManI/IBaCMLIe BOIIPOCHI:
- [IpaBHJIO .HOHI/ITaJ'Iﬂ;
- opmyna Teitnopa;
- OKCTPEMYM U MHTEPBaJIbl MOHOTOHHOCTHU q)yHKL[I/II/I.
16 |[IpousBonnbie u auddepenunanst GQyHKIUN (4acThb 4).
PaccMarpuBaeMble BOIPOCHL:
- HCCJICZIOBAHKE MOBEICHHS ()YHKIIMI C TOMOIIBIO IPOU3BOTHBIX;
- BBIIIYKJIOCTb, BOTHYTOCTb, TOUKH neperH6a;
- AaCUMIITOTHI U 0611[351 CXEMa HCCJIICIOBAaHUA q)yHKHI/II/I.
- UCCJICAOBAHHUC ITOBCACHUA q)yHKL[I/Iﬁ C IOMOLIBIO IPOU3BOJHBIX.
17 |Heonpenenennslii nuTerpan (4acts 1).
PaccmarpuBaemble BOIPOCHL:
- OmpeseIeHUs TIepBO0Opa3HON GYHKIMHU U HEONPEACICHHOTO HHTETPaa;
- OCHOBHBIE CBOICTBA HCOMIPEACIICHHOIO MHTETpAJIa;
- TabJIMIa OCHOBHBIX UHTETPAJIOB;
- HCIOCPCACTBEHHOC UHTETPUPOBAHUC,
- METOJ IMOACTAaHOBKH,
- METOA UHTCTPHUPOBAHUS I10 HACTAM.
18 |HeonpeneneHHbIi HHTETpAN (YacTh 2).
PaCCManI/IBaeMLIC BOIIPOCHI:
- pa3jioKEHUE PAIIMOHAIBHON (PYHKI[HK HA 3JIEMEHTApHbBIC IPOOH;
- MHTErPUPOBaHKE PAllMOHANIBHBIX IpoOeii.
19 |HeonpeneneHuslii uaTerpai (4acts 3).
PaccmarpuBaembie BOIPOCHL:
- HHTETPUPOBAaHUE UPPAITMOHAIBHBIX () YHKITHI;
- nHTerpupoBanue uddepeHanbHbIX OMHOMOB.
20 |HeonpeneneHHblit mHTETpa (4acTh 4).
PaCCManI/IBaCMLIC BOIIPOCHI:
- HHTETPUPOBAaHUE TPUTOHOMETPUIECKUX (DYHKITHIA.
21 |OnpeneneHHbII UHTETpAI.

PaccmarpuBaemble BOIPOCHI:

- 3a]1a4H, MPUBOJSIIHE K HEOTIPEIeIEHHOMY HHTETpaIy;

- OIpeAETICHHBIA UHTErpa Kak Mpesesl HHTErpalbHbIX CyMM;

- TeopemMa 00 MHTEIrpUPYEMOCTH KyCOYHO-HENPEPBIBHBIX (DYHKIHH;




/o

TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

- FEOMETPUYECKast HHTEPIPETAIHS OMPEACICHHOTO HHTETrPaja;

- OCHOBHBIC CBOMCTBA ONPE/ICICHHOTO HHTErPaia;

- TEOpeMBbI 00 OLICHKE U O CPEAHEM 3HAUCHHU;

- ONPE/ICTICHHBIA HHTErPAJI C IEPEMEHHBIM BEPXHUM IMPEIIEIIOM H TEOpEeMa O €ro MPOU3BOIHOIM;
- opmyna Herotona-Jleliouuna;

- BBIYUCJICHUC OTIPE/ICICHHBIX HHTETPAJIOB MOJICTAHOBKOW U 110 YaCTSIM.

22

[IpuiioxeHue onpeneseHHOro HHTerpaa.

PaccmaTpuBaemble BOIPOCH:

- BBIYHCJICHHE IUIOMAAEH MIOCKUX (pUryp, OrpaHMYEHHBIX KPUBBIMH, 33JaHHBIMHU B JIEKAPTOBBIX
KOOpJHMHATaX, MapaMeTPUIECKUX U B TOJIIPHBIX KOOPAMHATAX;

- BBIYUCIICHHE 00BEMOB TeJl 10 ILIONAsIM IIONIEPEUHBIX CEYeHUI U 00BEMOB TeJl BPAILECHNUS;
-BBIYUCIICHUE JUTUHBI YT KPUBOH M IUIOIMIAAN TIOBEPXHOCTH BpAILCHHUS.

23

HecoOcTBeHHBII HHTETpAT.

PaCCManI/IBaeMI:Ie BOIIPOCHI:

- HeCOOCTBEHHBIC MHTETPAIIBI [0 OECKOHEYHOMY MIPOMEXYTKY (1-To pona);

- HeCOOCTBEHHBIC MHTETPAIIBI OT HEOTPAaHMYCHHBIX (PYHKINH Ha OTpe3Ke (2-To poaa);
- IPU3HAKHU CXOAUMOCTH HECOOCTBEHHBIX HWHTCTPAJIOB;

- a0CONIOTHAS U YCJIOBHas CXOAUMOCTH;

- HeCOOCTBEHHBIE HUHTCTPaJIbl C HCCKOJIBKUMHA 0COOEHHOCTSIMH.

24

OYHKIHS HECKOJIBKUX MEPEMEHHBIX (4acTh 1).
PaccmarpuBaeMble BOIIPOCHL:

- (hyHKLMS HecKoJIbKUX nepeMeHHbIX (DPHIT);

- rpadux OHIT;

- npuMepsl @HIT 1 ux reomeTprueckoe NpeACTaBICHUE;

- TMHAH (TIOBEPXHOCTH) YPOBHS,

- OKPECTHOCTH, OTKPBITBIE, 3AMKHYTBIE M OTPaHUYEHHBIE MHOXKECTBA;
- CBSI3HBIE MHOXKECTBA, 00JIaCTH;

- npeaen OHII;

- 0ecKOHEYHO MaJible ¥ OeckoHeuHo Oosbine OHIT;

- HenpepbiBHOCT, OHIT B TOUuKe, HA MHOXKECTBE;

- corictBa @HII, HenpepbIBHOM HA OTPAaHUYEHHOM 3aMKHYTOM MHOXECTBE.

25

@DyHKIUS HECKOJIBKHUX MEPEMEHHBIX (4acTh 2).

PaccmaTpuBaemble BOTIPOCH:

- yactHble ipon3BogHbie HIT 1 X reomerpuyeckast HHTEpIIpETaUs IS n= 2;
- mudpdepennmupyemsre GHIT;

- HEOOXOAMMBIE U IOCTaTOYHBIE YCIOBHS AN HEpEeHIUPYEMOCTH;

- MONHBIN TuddepeHIua;

- BOCCTaHOBJICHHE (DYHKIIMH 110 €€ TIOJTHOMY Iu(epeHIuany;

- UG GepeHIPYEMOCTh CIOKHON QYHKITUH;

- yacTHas U nosiHas npousojusie OHII;

- MHBApUAHTHOCTH (hopMbI TiepBoro auddepeninana.

26

OyHKIUS HECKOJIBKHUX MEPEMEHHBIX (4acTh 3).

PaccmaTpuBaemble BOIIPOCHI:

- YaCTHbIE IPON3BOIHbIE U N depeHIrabl BBICIINX ITOPSAKOB;

- marpuua ['ecce;

- TeOpeMa 0 He3aBHCHMOCTH CMEIIaHHBIX YaCTHBIX MPOMU3BOIHBIX OT Mopsiyka nuddepeHnnpoBanus;
- npumenenue quddepenimana GHIT k nprOIMKEHHBIM BBIYHCIICHHSM;

- (popmyna Teiinopa 11t GYHKIIMHA HECKOIBKIX EPEMEHHBIX;

- HEeSIBHO 3aJ[aHHbIe ()YHKIIUH;

- TeopeMa O HesIBHOU (yHKIINH.




/o

TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

27

@YHKIMS HECKOJIBKUX MEPEMEHHBIX (4acThb 4).

PaccmaTpuBaeMble BOIIPOCHI:

-npoussoanas OHII no HanpasieHu1o;

-rpaJueHT (YHKIUH U €T0 CBOUCTBA;

-ypaBHEHUs KacaTeJIbHOI U HOpMaJIH K JIMHUU YPOBHS (DYHKIMY JBYX NIEPEMEHHBIX;
-KacaTeJbHas IIOCKOCTh U HOPMallb K IIOBEPXHOCTH.

28

@YHKIMS HECKOJIBKUX IEPEMEHHBIX (4acTh 5).
PaccmaTpuBaemble BOIPOCH:

- akctpemym OHIT;

- He00XOAUMBIC M TOCTAaTOYHEIE ycaoBus skcTpemyma OHII;

- 4aCTHBIN ciiyuail — (yHKLUS IBYX [IEPEMECHHBIX;

- YCJIOBHBIH 3KCTpeMyM (QyHKIMU JBYX EPEMEHHBIX;

- byskuus Jlarpanxa;

- HeOOXOJMMBIE U JOCTaTOUHBIE YCIOBUS YCIOBHOIO IKCTPEMyMa;

- HaXOX/IeHHEe HauOOJIbIIET0 ¥ HAMMEHBIIIEr0 3HaYeHHI (DYHKIMHU JIBYX NIEPEMEHHBIX B 3aMKHYTOH 00J1acTH.

29

JBoiiHoit mHTEerpan (yacth 1).
PaccmaTpuBaeMblie BOPOCHI:

- IOHATHE IBOMHOIO MHTErpasa, CBONCTBA;

- BBIYHCIIEHUE JBOMHOIO HHTErPana;

- paccTaHOBKa MPEJESIOB HHTETPUPOBAHMUS;

- IBOMHBIEC UHTETPAJIbI B IOJISIPHBIX KOOPAMHATAX;
- IPUJIOKECHHUE JBOMHOIO UHTETpaIa.

30

JIBoriHO# mHTETpai (4acTh 2).
PaCCManI/IBaCMLIe BOIIPOCHI:

- HBOP‘IHLIC HWHTCTPAJIbl B TOJIPHBIX KOOPpAHWHATAX,
- [IPAJIOKCHUC HBOﬁHOFO HUHTCTpAaJIa.

31

KpuBonunelinble naTerpansl (4actsb 1).

PaccmarpuBaemble BOIPOCHL:

- OMPCACIICHUEC, BBIYUCIICHUC, CBOMCTBA U MIPUMECHCHHUC KpHBOHHHeﬁHOFO HUHTETpaJia I€PBOTO poaa,
- 33/1a4a OIpeaeNeHus padoThl MEPEMEHHON CHIIbI Ha KPUBOJIMHEHHOM MYTH;

- oIpeJieIeHre, CBOICTBA 1 BHIYMCIICHNE KPUBOJIMHEHHOT'O HHTErpajia BTOPOTo po/a.

32

KpuBonuHelinble nHTErpansl (4acTh 2).

PaCCManI/IBaeMLIC BOIIPOCHI:

- (opmymna I'prHa IS OTHOCBSA3HBIX O0JIACTEIH;

- yCJIOBUA HE3aBUCUMOCTHU KpI/IBOJ'II/IHeI\/‘IHOFO HUHTETpaia OT IIYTU UHTCTPHUPOBAHUS;

= BBIYHUCJICHHUEC KpPIBOJ'IPIHeﬁHOFO HHTErpajia OT IMOJHOI0 ;[H(i)(bepeHuHana;

- popmyna HeroTona-JleitOnuna;

- HaxoXJieHHe (pyHKIMH 110 ee MoJHOMY M depeHInany ¢ MOMOIIBbI0 KPUBOJIMHEHHOTO HHTErpaa.

33

Juddepenumanbabie ypaBHeHHs (4acTh 1).

PaccmarpuBaembie BOIPOCHL:

- obmpe cBeneHust o AuddepeHIaTbHbIX YPaBHEHUSX (OCHOBHbBIC TIOHATHS; 33241, IPUBOIAIIAE K
HOHATHUIO TU(]. ypaBHEHNUI);

- nudepeHraNbHbIe YPaBHEHHS C Pa3/eIIOMNMI NepeMEHHBIMI;

- ogHOpoAHEIe qu(depeHINaIbHbIE YPABHEHHUSL.

34

Juddepennmanbabie ypaBHEHHS (4acTh 2).

PaccmarpuBaemble BOIPOCHI:

- TUHeHHBIe TuddepeHaIbHbIe YPaBHEHS,

- ypaBHeHue bepnyinu;

- ypaBHEHUs B NONHBIX Juddepennuanax, THTErpUPYIOMIUIA MHOKHUTEb.

35

Juddepenunansabie ypaBHeHUs (4acTh 3).




/o

TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

PaccMarpuBaeMbie BOIIPOCHL:

- ocoOble ToukH 1 ocobble perenus O/1Y nepBoro nopsnka;
- ypaBHEHHUs, He Pa3pEIICHHBIC OTHOCUTEIILHO MPOU3BOIHOM;
- METOJI BBEJICHUS [IApaMeTpa;

- ypaBHenus Jlarpan-xa u Kiepo;

- hopmynupoBka Teopemsl Koy,

- IUCKPUMHUHAHTHAS KPHBAsL.

36

Juddepennmanbapie ypaBHEHHS (4acTh 4).
PaccMaTpuBaembie BOIPOCH:

- 3agada Komm;

- opmynupoBka Teopembl Komu [ist ypaBHEHHUH BBICIIIETO TIOPSIIKA;
- HCKOTOPBIC TUIIbL ypaBHeHHﬁ, JOMYyCKAaoIUX NOHMWKCHUEC IMMOPAAKa.

37

Huddepennmanbaple ypaBHEHHS (4acTh 5).

PaccmaTpuBaemble BOIIPOCHI:

- nuHeWHbIe TuddepeHIraNTbHbIe YpaBHEHHS BBICIINX TTOPSAKOB;

- CBOHCTBa IMHEHHOTO A HEepeHINATHLHOTO OIIepaTopa;

- CBOMCTBA PELUEHUI JIMHEHHOTO YpaBHEHHUS;

- TMHEWHO 3aBUCHMBIC U HE3aBUCHMBIC CHCTEMbI (DyHKIIUIA;

- ompenenuTeNs BpoHCKOTO0, €ro cBOWCTBA I CHCTEMBI PEIICHUH TMHEHHOTO;
- OTHOPOJTHOTO YpaBHEHHs MOPSIIKA N U VIS POU3BOJIBHOM CHCTEMBI (DYHKIIHIH;
- bynnamenranbhas cuctema pemeHuii (PCP) 0JHOPOIHOTO THHEHHOTO YPaBHEHUS;
-TeopeMa 0 CTPYKType 0OIIero peneHus JIMHEHHOTO OAHOPOIHOTO YPaBHEHUS;
- obliee pelieHre JINHEHHOTro HEOJHOPOAHOTO YPaBHEHHUS,

- TEOpeMa O ero CTPYKType.

38

Juddepennmanpapie ypaBHEHHS (4acTh 6).

PaccmaTpuBaeMblie BOpOCHI:

- nmuHeWHbIe TuddepeHIranbHbIe YPaBHEHHS C TOCTOSHHBIMA KO3 HITEHTaMY;

- noctpoenre OCP B caydae pa3mUUHBIX KOPHEN XapaKTEPUCTHUECKOTO yPaBHEHNUS;
- Cllydall KpaTHBIX KOPHEH XapaKTepUCTUUECKOI0 YPABHEHUS;

- CTPYKTYypa 4acTHOT'O PEIICHUsI HEOHOPOIHOTO JINHEHHOTO TU(PepeHIINATbHOIO YPABHEHHS C

MOCTOSTHHBIMU KO3 (UITMEHTAMH U KBA3UMHOTOUJIEHOM B TIPABOW 4acTH;
-MeTroa Jlarpanxa Bapvalii NOCTOSIHHBIX.

39

Cucremsl nuddepeHInanbHbIX ypaBHEHUN

PaccmaTpuBaemble BOTIPOCHI:

- HOpMaJbHbIe cucTeMbl T depeHInaIbHBIX YpaBHEHN;

-3aaua Komm n reopema Ko cyniecTBoBaHMS 1 €AMHCTBEHHOCTH perieHus (6e3 10K-Ba)
- CBEJICHHE CUCTEMBI K OTHOMY YPaBHEHHIO MOPS/IKA N.

>

40

YucnoBele U QyHKIIMOHAIBHBIE Psiibl (4acTh 1).
PaccmarpuBaemble BOIPOCHL:

- OCHOBHBIC ITIOHATHSA,

- psil TEOMETPUYECKON IIPOrpeccuu;

- HeOGXOHHMLIﬁ MNpU3HAK CXOJJUMOCTHU YUCIOBOI'O pAaa;
TapMOHUYECKUH ps.

41

YucnoBble M QYHKIIMOHAIbHbIE PABI (4acTh 2).
PaccMarpuBaeMble BOIIPOCHL:

- IPU3HAKHU CXOJAUMOCTH 3HAKOIIOJIOKUTEIIBHBIX PAI0B,

- IPU3HAKU CPABHEHUS,

- mpm3HaK [lanmambepa;

- mpu3Hak Komm (paaukanbHbIN, HHTETPANTbHBIN).

42

Yucnossle 1 QpyHKIIMOHANBHBIE psiibl (HacTs 3).
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TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

PaccmarpuBaeMble BOIIPOCHL:
- IPU3HAKH CXOAUMOCTH 3HAKOTIEPEMEHHBIX PsIOB: Mpu3Haku Jleiibuuia, Adens u Jupuxie;
- YCIIOBHAS ¥ aGCONIOTHAS CXOAUMOCTh 3HAKOTIEPEMEHHOTO Psia.

43

YuciioBbie U GyHKITMOHAIBHBIC PAIBI (HacTh 4).

PaccMarpuBaeMble BOIIPOCHL:

- (yHKUHOHAIEHBIC PAMBL;

- 00J1aCTh CXOQUMOCTH;

- paBHOMEpHAas CXOOUMOCTh, IIpU3HaK BelepmTpacca;

- TEOPEMBI O HENPEPHIBHOCTH CYMMBI, IOYJICHHOM HHTETPUPOBAaHHUH U U HEepeHIINPOBAHUN PABHOMEPHO
CXOIAIIUXCS PAIOB.

44

YuciioBbie M GyHKITMOHATBHBIC PSAIBI (HacTh S).

PaCCManI/IBaeMLIe BOIPOCHI:

-CTCIICHHBIC PAIbI;

-TeopeMbl AGers;

-paanyc CXoAuMOCTH U Q)opMyna JJIs1 €0 BBIYHMCIICHUA,

-TCOPEMBI O IMOWICHHOM UHTCTPHUPOBAHUU U ,I[I/I(i)(i)epeHHI/IpOBaHI/II/I CTCIICHHBIX PANOB.

45

UucnoBsie U GyHKITMOHATBHBIC PSIIBI (4acThb 6).
PaccmaTpuBaemble BOTIPOCH:

- psn Teiinopa;

- KpuTepuil cxoquMocTH psina Teiinopa K NCXOHOH QYHKINH;
- paabl MakiopeHa,

- pa3nokeHue QYHKIHIA B CTCIICHHBIC PSIJIbI;

- pa3noKeHHe OCHOBHBIX 3JIEMEHTapHBIX (YHKIIH;

- METO/IbI BBIBOJIA PA3IOKEHUH CIIOXKHBIX (PyHKIHUIL.

46

[IpumeneHne YMCIOBBIX M (PYHKIIMOHAIBHBIX PSAOB.
PaccmaTpuBaemble BOTIPOCH:

- IpUOIMKEHHOE BBIYUCIICHNE 3HAUeHUH (PyHKINH;

- IPHOJIIDKEHHOE BHIYUCIICHHE ONIPEACICHHBIX HHTETPAJIOB.

47

YucnoBsle U PYHKIIMOHAIBHBIE PSIIBI.
PaccmarpuBaemble BOIIPOCHL:

- paasl Oypee;

- paznoxenue GyHKIUH B psix Dypoe.

48

Yucnoble U GYHKIIMOHATBHBIE PAJIBL.
PaccmarpuBaeMbie BOIIPOCHL:

- uarerpan Oypse;

- mpeobpazoBanue Dypre.

49

Crnyyvaiinble coObITHS (dacTh 1).

PaccmarpuBaemble BOIPOCHL:

- TIOHSITUE CITyYaHOTO COOBITHS;

- MPOCTPAHCTBO 3JIEMEHTAPHBIX COOBITHH;

- COCTaBHBIC CO6LITI/I$I, Z[eﬁCTBHﬂ Ha{ CO6BITI/I$IMI/I;

- anreOpa coOBITHI Kak 0/1Ha W3 MHTepIpeTanuii anreopsl byns;

- AMarpaMMmbl BCHHa;

- KIIACCUYCCKOE, CTATUCTUYCCKOC U I'COMCTPUICCKOC OIIPEACICHUC BEPOATHOCTHU,
- IOHATHE 00 aKCHOMAaTHYECKOM ONPCACIICHUN BEPOATHOCTH.

50

Crnyyvaiinbeie coOBITHS (HacTh 2).
PaccmarpuBaemble BOIPOCHI:

- TEOPEMBI CIIOKEHUS ¥ YMHOXKEHUS BEPOSTHOCTEI;

- YCIIOBHAsI BEPOSITHOCTH;

- (hopmyIia oJTHOM BeposiTHOCTH U popmyia baiieca.




/o

TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

51

Crnyuaitabie coObITHS (4acTh 3).
PaCCManI/IBaeMLIe BOIIPOCHI:

- hopmyna bepryiy;

- JIOKaJIbHagd 1 UHTCTpaIbHasA TCOPEMbI Jlannaca.

52

Crnyqaitabie coOObITHSA (YacTh 4).
PaccMaTpuBaeMbie BOIPOCH:
- OTKJIOHCHHE OTHOCHTEIBLHOM YaCTOTHI OT ITOCTOSTHHOM BEPOATHOCTH B HE3aBUCHUMBIX MCTIBITAHUAX.

53

CrnyualiHble BEJIMUMHBI (4acTh 5).
PaccmaTpuBaeMble BOIPOCHI:

- OHSITHE 00 OJJTHOMEPHOMW CITy4aifHOI BeNNYMHE;
- JUCKPETHBIE CIIyYaiHbIC BETHYHHBI.

54

Ciy4aifHble BETMYUHBI (4acTh 6).

PaCCManI/IBaeMLIe BOIIPOCHI:

- 3aKOH paclpeie]ICHAs JUCKPETHON CITydaitHOH BETMYNHBI;
- (pyHKIIMS pacmpeneeHus u ee CBOICTBa.

55

Crny4aifHble BETUYUHBI (4acTh 7).
PaCCManI/IBaCMLIC BOIIPOCHI:

- HCIPEPBLIBHLIC CHy‘IaﬁHbIe BCJIMYUHBI,

- (hyHKLMS TUIOTHOCTH PacIIpeie/ICHUs] U ee CBOICTBa.

56

CrnyuaiiHble BeTMUUHBI (4acTh §).

PaccMarpuBaeMble BOIIPOCHL:

- MATCMAaTHYICCKOC OKUAAHUC, TUCIICPCUA U CPCAHECC KBAAPATHUIHOC OTKIIOHCHHUC HCHpCpBIBHOﬁ CHy‘IafIHOfI
BCJIIMYUHBI,

- OCHOBHBIC 3aKOHBI pAaCTIpEACICHUS.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

o/

TemaTuka MpakTHYECKUX 3aHATUN/KPATKOE COJEPKaHNE

Martpuiisl u onpeaenuTeny Matpuil (4acts 1).
B pe3ynbrare paboThI CTYACHT MPHOOPETET YMEHUS: BBITIOJHEHNE TUHEIHBIX ONlepaluii Ha/l MaTPHUIIAMH,
BBIYMJICHUS OTIPEIEIUTENEH BTOPOTO U TPETHETO MOPSIIKOB.

Martpulibl 1 onpeaenuTenu MaTpuil (4acTs 2).
B pesynbrate paboThl CTYACHT NPHOOPETET yMEHHS: HAX0XKJICHHE 00pAaTHOW MaTpPHUIIbI, HAXOX/ICHNE PaHTa
MaTpHIbl, pelIeHNe MaTPUIHBIX yPaBHEHHH.

Cuctembl TuHEHHBIX anreOpandeckux ypaBHenuii (CJIAY).
B pesynprate pabothl ctyneHT nmprobpereT HaBbiku pemenns CJIAY meromom [Maycca, Kpamepa.

Bekropnas anre6pa (yacts 1).
B pesynprare paboThl cTyIeHT IPHOOPETET YMEHNS IPUMEHEHHUS CKaIPHOTO, BEKTOPHOTO, CMEIIAHHOTO
IMPOM3BEACHUA BEKTOPOB K PCHICHUTIO 3a/1a4.

AHanmuTryeckasi reoMeTpus (4acth 1).

B pe3yibTare pa6OTI)I CTYACHT 6yH€T O03HAKOMJIEH CO CITIOCOOaMM 3aJaHuc HpHMOﬁ Ha IJIOCKOCTH
Ppa3JIMYHbIMU CHOCO6&MI/I, B3aNMMHOC PACIIOJIOKEHHNE JIBYX MPAMBIX Ha IJIOCKOCTH, HpI/IO6p€TCT YMEHUA
BBIYUCJIICHUC PACCTOAHUA OT TOYKHU O l'IpS{MOﬁ.

[IpsiMast ¥ IIOCKOCTH B MPOCTPAHCTBE (YacTh 2).
B pesynprarte paboThl cTyIeHT OyAET 03HAKOMIIEH CO CITIOCOOaMU 3a1aHMs IIPSIMOi B IPOCTPAHCTBE,
B3aMMHBIM PACIOJIOKECHUE HpHMOﬁ " IIJIOCKOCTH, an/I06peTeT HaBBIKHM 3aJIaHU YPaBHECHUA IINIOCKOCTHU B




TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

HPOCTPAHCTBE.

ITnockue KPHUBBLIC BTOPOTI'O ITOPAIKA.
B pe3yabTare pa6OTI)I CTYACHT npn06peTeT YMEHHA NOCTPOCHUE SJIJIUIICA, FI/IHCPGOJ’ILI, napa60m,1,
HaXO0XKXACHUEC SKCHECHTPUCUTETA U TUPCKTPUCHI.

Teopus npenenos (yacts 1).
B pesynprarte paboThl cTyIeHT IPpHOOpETET YMEHUS IOCTPOCHUE TTOCTPOCHNE TPahUKOB PYKINHA.

Teopus npenenos (4acTsb 2).
B pe3yiabTare pa6OTI)I CTYACHT an06peTeT YMCEHHUA: paCKpPbITUC HeOHpe)IeHeHHOCTeﬁ B nipeaeciax,
BBIYUCJICHUC IMICPBOIr0 1 BTOPOTO 3aMCUATCIIbHBIX IMPCACIIOB.

10

[Tpuémbl packpbITUsI HEONPeAeAEHHOCTEH (JacTh 3).
B pe3yabTare pa6OTI)I CTYACHT npn06peTeT YMEHUSA UCIIOJIb30BaHUA OCHOBHBIX 9KBHUBaJICHTHOCTEH npu
BBIYHCJICHUHU TIPEACIIOB.

11

HenpepsiBHOCTh QyHKIINY (YacTh 4).
B pesynprate paboThI CTYyICHT MPHUOOPETET YMEHHUS HCCIeI0BaHNe (PYHKITNHI Ha HEIIPEPHIBHOCTb.

12

[TpousBoausie u Auddepenunanst GyHKIUHT (4acThb 1).
B pesynbraTe paboThl CTyIEHT IPUOOPETET HABBIKU BBIUMCIICHUE MTPOU3BOTHBIX.

13

[TpousBoausie u auddepenmnans GyHKIUH (4acThb 2).

B pesynbrate paboThl CTyICHT MPUOOPETET YMEHUS: BEIYMCIICHUS TPOU3BOTHOM CTENEHHO-TI0OKA3aTeIbHOM
q)yHKI_II/II/I, BBIYUCJICHUA HpOHSBOI[HOﬁ q)yHKL[I/II/I, SaHaHHOfI MapaMeTpUICCKH, BBIYUCICHUC TPOU3BOAHBIX
BBICHIUX HNOPAAKOB, BEIYUCIICHUA Z[I/I(I)(I)CpeHLII/IaJ'IOB BBICIIHX IMOPAAKOB.

14

[IpouzBoanbie n nuddhepenmansl GyHKIuA (4acts 3).
B pe3yiabTaTe pa6OTBI CTYACHT HpI/IO6peTeT HAaBBIKH UCIIOJIb30BAHUC MTPpABUJIA Jlommurans JJIA BBIYUCIICHUA
TIPEJIeNIOB.

15

[TpousBoausie u auddepennans GyHKIUH (4acThb 4).
B pesynbraTe paboThl CTYJICHT IPUOOPETET YMEHHUS HCCIICIOBAHUSA (PYHKIIMH HA MOHOTOHHOCTS,
HUCcJIeA0BaHUEC q)yHKL[I/II/I Ha BBIIMTYKJIOCTh U BOTHYTOCTb.

16

[IpousBonnbie u quddepenunanst QyHKIUHN (4acTb S).
B pesynbrate paboTHI CTYyIeHT MPHUOOPETET YMEHHUS: HCCIeI0BaHue (PYHKITUH, IOCTpOCHUE rpadrka
(I)yHKI_II/II/I 10 UCCJIIEAOBAHUIO.

17

Heonpenenenuslii unTerpan (dacts 1).
B pesynbrare paboThl CTYACHT MPHOOPETET YMEHUS BEIUMCIICHHSI HEOTIPE/IEICHHBIX HHTETPAIB C TTIOMOIIIBIO
TaOJIUIIBI HHTETPAJIOB.

18

Heonpenenenuslii uuTerpan (4acts 2).
B pe3yibTare pa6OTbI CTYACHT an06peTeT YMEHUS: BBIYUCICHUEC HCOIIPEACICHHOI'O HHTErpaJia ¢ IOMOIIbIO
3aMCHbI HepCMeHHOﬁ, HUHTCTPHUPOBAHUEC 1TO YACTAM.

19

Heonpenenennslii naTerpan (4acts 2).
B pe3yibTare pa6OTbI CTYACHT an06peTeT YMEHUS: BBIYUCICHUC HCOIIPECACICHHOI'O HHTErpaJia ¢ IOMOIIBIO
3aMCHbI nepeMeHHoﬁ, HUHTETPUPOBAHUC T10 YACTAM.

20

Heonpenenenusiii uuTerpai (4acts 3).
B pesynprarte paboThl CTyIeHT IPHOOPETET YMEHUS HHTETPUPOBAHNS PAITHOHAIBHBIX IpoOeii.

21

Heonpenenenusrii uaTETpan (4acts 3).
B pesynbTate paboThl CTYAEHT NPUOOPETET YMEHHS HHTETPUPOBAHUS PallMOHAIIBHBIX IPOOCH.

22

Heonpenenenusiii unTerpai (dacts 4).
B pesynbTate paboThl CTYAEHT NPHOOPETET YMEHHSI HHTETPUPOBAHUE UPPALMOHAIBHBIX (DYHKITHH.

23

Heormpenenenusiit uHTErpas (4acts 4).
B pesynprare paboThl CTyIeHT IPHOOPETET YMEHNS HHTEIPHUPOBAHNE UPPALUOHANBHBIX (QYHKITHI.

24

Heomnpenenennsiit uHTErpan (4acts 5).




TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

n/m
B pesynprate paboThl cTyIeHT IpHOOpETET YMEHUS HHTETPUPOBAHNS TPUTOHOMETPHUECKUE (DYHKITHH.
25 |HeonpeneneHHbIN HHTETpaN (4acTh S).
B pe3yabTare pa6OTI)I CTYACHT npno6peTeT YMCEHHUA UHTCTPUPOBAHUA TPUTOHOMCTPUYCCKUC q)yHKHI/II/I.
26 |OmpeneneHHbIN UHTETpas (4acTh 1).
B pesynprarte paboThl CTyIeHT IPHOOPETET YMEHHUS: BEIYHCICHNE ONPEICIICHHOTO HHTETpajia, 3aMeHa
TIEPEMEHHOM B OTIPE/ICIIEHHOM HHTETpalle, BEIYUCIICHHUE IUIOMAICH TUIOCKUX QUTYP.
27 |llonsTHE HECOOCTBEHHOTO MHTETpasia (J4acTsb 1).
B pe3yabTare pa60T1>1 CTYACHT HpHOGpeTeT YMCHUSA BBIYUCIICHUSA HECOOCTBEHHBIX HUHTETpPaJIoB.
28 |[TonsTne HECOOCTBEHHOTO MHTETpaa (4acTh 1).
B pe3yabTare pa6OTI)I CTYACHT npno6peTeT YMCEHUS BBIYUCIICHUSA HECOOCTBEHHBIX HUHTETpaJoB.
29 |[IpowsBoaHas GyHKIIMU HECKOJIBKHIX MEPEMEHHBIX (4acTh 1).
B pesynprarte paboThl cTyIeHT proOpeTET HABBIKHM BEIYMCIICHNE YaCTHBIX TPOU3BOIHBIX (PYHKINH IBYX
MNEPEMCHHBIX.
30 [[Tpom3BomHast PYHKIIUN HECKOJIBKUX IMEPEMEHHBIX (4acTh 1).
B pesynbraTe paboThl CTyIEHT IPHOOPETET HABBIKK BBIYHCICHUE YaCTHBIX MPOU3BOIHBIX (DYHKIMHU JIBYX
[IEPEMEHHBIX.
31 |[IpousBoaHas QyHKIMU HECKOIBKHUX MEPEMEHHBIX (4acTh 2).
B pesynbraTe paboThl CTYyIEHT IPHOOPETET yMEHHUS IPUMEHEHUsI OJHOTO AuddepeHuaia K
HpI/I6J'H/DKCHHLIM BBIYHUCJICHUAM.
32 [[Ipou3BonmHas GYHKIIMN HECKOJIBKHUX MMEPEMEHHBIX (4acTh 3).
B pesynprarte paboThI cTyIeHT PHOOPETET YMEHHUS: BEIYMCICHIE TIPOU3BOIHOM (DYHKITHH IO HAIpaBJICHHUE,
BBIYUCJICHHUSA BEKTOPA I'paAMCHTA, HAXOXKJACHHUS YPAaBHCHUA KacaTeJIbHOM MIIOCKOCTH U HOpMaJIi K
MIOBEPXHOCTH.
33 |[IpousBoaHas GyHKIMU HECKOIBKHUX MEPEMEHHBIX (Y4acTh 3).
B pesynbraTe paboThl CTYI€HT IPHOOPETET YMEHHMS: BHIYUCICHNE TPOU3BOAHON (PYHKIIMH 110 HANpaBJICHUE,
BBIYUCJICHUA BEKTOPA I'paACHTa, HAXOXJIACHUSA YPAaBHCHUA KacaTeJIbHOM IIOCKOCTU U HOpMaJIi K
IMMOBEPXHOCTH.
34 [[Ipow3BomHast PYHKIIMU HECKOJIBKHUX ITEPEMEHHBIX (4acTh 4).
B pesynprarte paboThI cTyIeHT PpHOOpETET YMEHUS HAXOKACHUS SKCTpeMyMa (HYHKIIMH JIBYX MEPEMEHHBIX.
35 |KparHble U KpUBOJIMHEHHBIE HHTETpasibl (YacTh 1).
B pesynbrare paboThl CTyIeHT IPHOOPETET YMEHHUS BBIYUCICHUS ABOMHBIX HHTEIPAJIOB, PACCTAHOBKHU
IIPE/IETI0B UHTETPUPOBAHUSI.
36 |KparHble U KpUBOJIMHEHHbIE HHTETPpaJIbl (4acThb 2).
B pesynprare paboThI cTyIeHT IPHOOPETET YMECHUS BBIYHCICHHUS IBOHHBIX HHTETPAJIOB B TOJISPHBIX
KOOpAUHATax.
37 |KparHble 1 KpUBOJIMHEHHBIE HHTETPAIIBI (Y4acTh 2).
B pesynbrare paboTHI cTyIeHT IPHOOPETET YMECHHUS BBIYUCICHHUS IBOHHBIX HHTETPAIOB B TOJISPHBIX
KOOpJIUHaTax.
38 |KparHble U KpMBOJIMHEHHbIE HHTETpaIbl (4acThb 3).
B pesynbrare paboThl CTYACHT MPHOOPETET YMEHUS BEIUMCIICHHS IIIOMIAIN TIOCKOH (GUTYPHI.
39 |KparHble 1 KpUBOJIMHEHHBIC HHTETPANIBI (4acTh 4).
B pesynbrate paboThl CTYAECHT NPUOOPETET YMEHHS BBIYHCIICHHS] KPUBOJIMHEHHOTO HHTerpana I pona.
40 |KparHble 1 KPUBOJIMHEHHBIC HHTETPAJIBI (4acTh 5).
B pesynbrate paboThl CTYAEHT MPUOOPETET YMEHHS BBIYHCIIEHUS KpUBOJIMHEItHOrO nHTerpana Il pona.
41 |O6mme cBenenus o nuddepeHInanbHbIX ypaBHEHUAX (JacTh 1).

B pesynprate paboThl cTyIeHT IpHoOpeTeT YMEHHUS pelIeHus nuddepeHnaIbHbIX yPaBHEHNH C
pa3AeTAIOMUMICS TePEMEHHBIMH.




TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

n/m
42 | IuddepeHumanbable ypaBHEHHS (4acTh 2).
B pesynbTate paboThl CTYAECHT NPUOOPETET yMEHUs pelueHus AupPpepeHaIbHbIX YpaBHEHUH IIEPBOTO
nopsifika (OJJHOPOAHBIE ypaBHEHNUS, INHEHHbIE YpaBHEHUS, ypaBHeHU bepHynan).
43 |Ouddepenunanbaple ypaBHEHHS (4acTh 2).
B pesynbTate paboThl CTYACHT NPUOOPETET yMEHHs pemieHus AudpepeHIHaIbHbIX YpaBHEHUH IEPBOTO
nopsiika (OJHOPOJHBIC YpaBHEHNUs, IMHEHHBIC YpaBHEHNUS, ypaBHeHHU bepHym).
44 | uddepennmanbapie ypaBHEHUS (4acTh 3).
B pesynprarte paboThl cTyIeHT proOpeTeT YMEeHUs perieHns 1udepeHInaIbHbIX yPpaBHEHAH BTOPOTO
TMopsAaKa, JOIMYyCKAaroIUX IMMOHMKEHUE TOPSAIKA.
45 |Iuddepenunanbapie ypaBHEHHS (4acTh 3).
B pesynbrate paboThl CTYACHT NPUOOPETET YMEHHS peleHus AnpGepeHINaIbHbIX ypaBHEHHI BTOPOTO
nopsAakKa, 10yCKaroInX MOHUKCHUE TOPAAKa.
46 |duddepennmanbapie ypaBHEHHS (4acTh 4).
B pesynprarte paboTh cTyIeHT MPpHOOPETET YMEHHUS PEIICHUS OTHOPOIHBIX TU(PepeHINaTbHBIX YPaBHEHUI
BTPOTO TOPSIIKA C TOCTOSHHBIMHU KO3 () QUITICHTaAMH.
47 | duddepennmanbapie ypaBHEHHS (4acTh 4).
B pesynbraTe paboThl CTYI€HT IPHOOPETET YMEHHUS PEIIEHNs] OAHOPOAHBIX AU epeHIMaNnbHbIX YpaBHEHUH
BTPOTO TOPs/IKA C MOCTOSTHHBIMU K0d(huieHTamu.
48 |duddepennmanbupie ypaBHeHH (4acTh 5).
B pesynbraTe paboThl CTYJACHT IPUOOPETET YMEHUS PEIICHUS HEOTHOPOHBIX A depeHIHa0THBIX
YpaBHEHHI BTOPOTO MOPSIIKA C MTOCTOSTHHBIMU KO3 (UIIMEHTAMH CO CIICIIHAaIbHOM MPaBOif YacThIO.
49 | IuddepeHumanbapie ypaBHEHHS (4acTh 5).
B pesynprate paboThI CTYyISHT MPHUOOPETET YMEHHUS peIIeHUs] HEeOTHOPOIHBIX ArdepeHInaoTHRIX
YpaBHEHHI BTOPOTO MOPSIKA C TOCTOSHHBIMU KOA((QHUIIEHTAMH CO CIICIHAIBEHOM MPaBOH YacThIO.
50 |duddepennmanbubie ypaBHeHUS (4acTh 6).
B pesynbrate paboThl CTyACHT IPUOOPETET YO3HAKOMIIEH C METOJ] BapUalliU MPOU3BOJIbHBIX MOCTOSHHBIX.
51 |Auddepenunanbubie ypaBHeHUs (YacTb 6).
B pe3yibTare pa6OTbI CTYACHT an06peTeT YO3HAaKOMIJICH € MCTO/J Bapualluu MPOU3BOJIbHBIX MOCTOSHHBIX.
52 |Muddepenunanbupie ypaBHeHHS (4acThb 7).
B pesynprare paboThI cTyIeHT PpHOOPETET HABBIKH pemeHus auddepeHnnanbHbIX YpaBHSHIH Pa3HBIX
THUIIOB.
53 |duddepenunanbubie ypaBHeHUs (YacTh 8).
B pesysbrate pabOThI CTYICHT MPUOOPETET YMEHHUS PEIICHUS CHCTEM TU(PPEePEHIIMATbHBIX YPABHEHUIA.
54 | Muddepennmanbubie ypaBHeHUS (4acTh 8).
B pesynprarte paboTHI CTYyICHT MPHUOOPETET YMEHHUS pelIeHus cucTeM auddepeHInanbHbIX YpaBHSHIH.
55 |YUucnoBoii psaabl (yacTs 1).

B pe3yiabTare pa6OTBI CTYACHT HpI/I06pCTeT YMCHUA: UCTTOJIB30BAaHUS H606X0,Z[I/IMOFO NpU3HaKa CXOAUMOCTH
JJIA UCCIICA0OBAHMS CXOAUMOCTH YUCIOBBIX PAA0B, UCIIOJIb30BAHUSA O606HI€HHOFO FapMOHI/I‘ICCKI/Iﬁ pAa A
HCCIICJ0OBAaHUA CXOANMMOCTHU YUCJIOBBIX PAJO0B, UCIIOJIB30BAHUA HMHTETPAJILHOTO IPHU3HAKA JIJIA UCCIICAOBAHUA
CXOAUMOCTH YHCJIOBBIX PSAJIOB.

56

YucnoBoii psiibl (4acTs 2).
B pesynprarte paboThl CTyIeHT IPHOOPETET YMEHHUS HCCIEI0OBAHNE PSAAOB Ha CXOJANMOCTE C IIOMOIIBIO
npusHakoB [lanam6epa, pagukansHoro npusHaka Komm.

57

YucnoBoit psibl (4acThb 3).
B pesynbTate paboThl CTYACHT NPHOOPETET YMEHHS UCCIIEA0BaHUE PSIOB Ha aOCOIOTHY M YCIIOBHYIO
CXOJUMOCTB.

58

@yHKIMOHAIbHBIE PABI (4acTh 4).
B pesynbrare paboThl CTYACHT MPHOOPETET YMEHUS BHIUMCICHHE 00JIACTH CXOUMOCTH CTENCHHBIX PSIOB.




/o

TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

59

Pasnoxxenne GyHKIMU B CTENIEHHBIE PSAABI (4acTh 5).

B pe3yabTare pa6OTI)I CTYACHT npn06peTeT YMCEHUSA Pa3JIOKCHUA q)yHKIII/II‘/II B CTCIICHHLIC PAIBI.

60

Paznoxenne GyHKIMM B CTETICHHBIC PSABI (4acTh S).
B pe3yabTare pa6OTI)I CTYACHT an06peTeT YMCEHUSA Pa3JIOKCHUA (byHKIII/[ﬁ B CTCIICHHLIC PABI.

61

Psabt @ypee (wacts 6).

B pesynbrate paboThl CTYACHT NPHOOPETET yMEHHS pa3IokeHns: QyHKINH B paasl Pypbe.

62

[IpunoxxeHne 9MCIOBBIX ¥ PYHKIIMOHAIBHBIX PSAAOB (4acTh 7).
B pesynprarte paboThl CTyAeHT MPpHOOPETET YMEHUS PUOIIKEHHOTO BRIYHCICHUS 3HAYCHUH (yHKITHIA,
NPUOIMKEHHOTO BEIYHUCIICHHS ONPE/eTICHHBIX HHTETPAJIOB.

63

[TpunoxxeHre YUCIOBBIX M (PYHKITMOHAIBHBIX PSIIOB (YacTh 7).
B pesynbTate paboTHI CTYISHT MPUOOPETET yMEHUs MPUOIMKECHHOTO BHIUUCICHNA 3HAUeHU HyHKIUIA,
NPHUOIIKEHHOTO BEIYMCIICHUS ONIPEAEICHHBIX HHTEIPAJIOB.

64

[Ipunoxxenne 4UCIOBBIX U (PYHKIIMOHATBHBIX PSAIOB (YacTh 8).
B pesynprate paboThI cTyIeHT TPHOOPETET YMEHUS IPHUOIIKEHHOTO pelIeHus TuddepeHIIrnaIbHbIX
YpaBHEHHM.

65

Crnyuaitnbie coObITHs (4acTh 1).
B pesynbraTte paboThl CTYJIEHT IpHOOPETET YMEHHUS pEIIeHus 3a/lauaHa KIaCCHYECKOe OIpe Ie/IeHIe
BEPOSITHOCTEM.

66

Crnyuaitnbie coObITHS (4acThb 2).
B pe3yibTare pa6OTLI CTYACHT anoGpeTeT YMCHUS PCUICHUC 3a4aq € UCIIOJIb30BAHUIIC TCOPEM CIIOKCHUA
BepOﬂTHOCTeﬁ 1 YMHOKCHUSL BepOHTHOCTeﬁ.

67

Canyuaiinble coObITHS (4acThb 3).
B pesynprate paboThl CTyICeHT MPUOOPETET YMECHHUS pEIICHUE 3a/1a9 C HCIIOB30BaHNE (POPMYIIBI TOTHON
BEPOSATHOCTH.

68

Crnyuaitnbie coObITHS (4acThb 4).
B pesynbraTe paboThl CTyI€HT IPHOOPETET yMEHHMs HCIOIb30BaHus popmysnbl beprymu, hopmyst
ITyaccona, nokanbHO#M 1 HHTETpaIbHON hopMyn MyaBpa-Jlamnaca npu penieHun 3a1ad.

69

Cry4aifHple BETUYUHBI (4acTh J).

B pe3ynbrate paboThI CTyIeHT PUOOPETET YMEHHUS IOCTPOCHUE 3aKOHA PAaCIpEeIICHHS BEPOSTHOCTEH
HHCKPCTHOﬁ CHy‘IaﬁHOﬁ BCJIMYHUHBI, 6y,Z[I/IT 03HaKOMJIEH OMHOMMAJILHBIM pacrpeaeiCHUEM, PACIIPCACIICHUCM
IlyaccoHa, reoOMeTpUYECKAM paCTIpEICIICHUEM CITYIaiiHOW BEIMIMHEL.

70

Crnyyvaiinble coObITHS (HacTh 6).
B pesynbrare paboThl CTYACHT MPHOOPETET YMEHHS BEIUMCICHHSI MATEMaTHIECKOTO 0KHUIAHUS, TUCTIEPCUH,
CPCAHETO KBAAPATUICCKOTO OTKIIOHCHUA TUCKPETHBIX CJ'Iy‘-IaI\/'IHI)IX BCIIMYMH.

71

Cry4aifHple BETUYUHBI (4acTh 7).
B pe3ynprate paboThI CTyIeHT OYAET O3HAKOMIICH C HeTIPEPhIBHBIC CIyJaiHBIMU BennanHamMu. [IproOpereT
YMEHU HAXOKACHU q)yHKL[I/H/I pacopeaciacHus 1no H3BECTHOM IJIOTHOCTH pacnpeacicHus.

72

Cry4aifHple BETUYUHBI (4acTh 8).

B pesysbrare pabOThI CTYICHT OYET 03HAKOMIICH C OCHOBHBIC 3aKOHBI PACIIPECICHHS HETPEPHIBHBIX
CHy‘IaI\/’IHBIX BCJIMYUH. Hpno6peTeT YMEHUA BEIYUCIICHUEC MATEMATHYCCKOTO OKUJIaHUA, TUCTIEPCHUN, CPEAHETO
KBaJApaTU4ICCKOro OTKJIOHCHUA HEIPEPBIBHBIX CHy‘{aﬁHBIX BCJIIMYUH.

4.3. CamocrosiTenbHas paboTa 00yJarommxcsl.

Bun camocrositensHoM paboTh

IIoarororka k MPAKTUYCCKUM 3aHATUAIM.

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALIMH.




[TonroroBka K TeKylIleMy KOHTPOIIIO.

5. llepeuens wu3naHwui,

OCBOCHUU JUCHUILIUHBI (MOYJIA).

KOTOPbIE PEKOMEHIYETCS HCIOJIb30BaTh IMpHU

11\/?1 bubnuorpaduueckoe onucanue Mecto nocrymna

1 Wneun, B. A. Marematnueckuii ananus B 2 4. Yactes 1 B 2 xu. | https://urait.ru/bcode/538112
Knwra 1 : yueObnuk nns By3os / B. A. Unbun, B. A. (mata obparmeHsL:
CanoBununii, B. X. CennoB. — 4-¢ u3n., mepepa®. u gor. — | 29:09.2024). Texer:
Mockga : M3garensctBo FOpaiit, 2024. — 324 c. — (Bricuee SNEKTPOHHBI.
obpazoBanue). — ISBN 978-5-534-07067-5.

2 CanoBunuas, M. B. Maremarnueckuii ananus. [Ipenen u https://urait.ru/bcode/539821
HENPEPBIBHOCTH ()YHKITUH OJHOW MIEPEMEHHOM : yueOHOe (mata obpareHs:
nocoowue st By30B / U. B. CamoBuunyas, T. H. ®omeHko ; 25.09.2024). Tekcr:
1oz ob1weit perakuueii B. A. Mnbuna. — 2-¢ u3f., nepepa®. u | >"CKTPOHHBIA.
non. — Mocksa : U3narensctBo FOpaiit, 2024. — 115 ¢. —

(Beicuiee oopazoBanue). — ISBN 978-5-534-08473-3.

3 | Myparosa, T. B. [luddepenunansubie ypaBHeHus : yueouuk | https://urait.ru/bcode/535915
u npaktukyM A By30B / T. B. MypaTtoBa. — Mockaa : (nata obpaeHus:
N3znarensctBo FOpaiit, 2024. — 435 ¢. — (Briciee 25.09.2024). Texer:
obGpasosanue). — ISBN 978-5-534-01456-3. SMEKTPOHHBI.

4 | Kpemep, H. I11. Teopust BeposiTHOCTEH U MaTeMaTHYECKast https://urait.ru/bcode/541918
CTAaTHCTHKA : y4eOHUK M MpakTHKyM s By3os / H. I11. (nata obpamieHus:

Kpemep. — 5-e u3z., nepepad. u gomn. — Mocksa : 25.09.2024). Texer:
UsnatensctBo FOpaiit, 2024. — 538 ¢. — (Bricmiee SIICKTPOHHBIA.
obpazoBanue). — ISBN 978-5-534-10004-4.

5 | Maremarudeckuii ananu3. COOpHUK 3a/iaHuii : yueOHOE https://urait.ru/bcode/540065

nocobue it By30B / B. B. Jlorunosa [u ap.] ; mox obmei
penakuueii E. I'. [InoTHUKOBOH. — 2-€ W3/1., HCTIP. ¥ JIOTL. —

(mara oOpareHus:
25.09.2024). Tekcr:

Mocksa : Usnarenscrso IOpaitr, 2024. — 206 ¢. — (Bbiciee | ¥CKTPOHHBI.
obpazosanue). — ISBN 978-5-534-11516-1.
6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JNaHHBIX U

MH()OPMAIIMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPbIE MOTYT HCIOJb30BATHCS MPH

OCBOCHHH TUCUUTIITUHBI (MOTYJIS).
Odummaneuerit caiit PYT (MUUAT) (https://www.miit.ru/).
Hayuno-texandeckas 6ubnuorexka PYT (MUUT) (http:/library.miit.ru).
Oo6pazoBatenpHas wiatdopma «FOpaitt» (https://urait.ru/).

O6mue  uHpOpMAIIMOHHBIE, CHOPaBOYHbIE M  TOUCKOBBIE  CHUCTEMBI
«Koncynbrant I[lmoc», «I'apanTy.
DJIEKTPOHHO-0MOIMOTeUHAs cUcTEMA A3aTeIbCTBA «Jlauby»




(http://e.lanbook.com/).
DneKTpOoHHO-0nOmoTeuHas cucrema ibooks.ru (http://ibooks.ru/).

7. IlepedyeHb  JMIICH3MOHHOTO M  CBOOOJHO  PacHpOCTPaHIEMOTO
MpOrpaMMHOr0 OO€CTedYeHus, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTBA,
HEO0OXOIMMOT0 JIJI OCBOCHHMS TUCITUTIIIUHBI (MOTYJIs).

Microsoft Internet Explorer (vun npyroit 6paysep).
OnepannonHas cucrema Microsoft Windows.
Microsoft Office.

8. OmumcaHne MaTepuaaIbHO-TEXHUYECKOW 0a3pl, HEOoOXOmMMMOW IS
OCYIIECTBJICHHUSI 00pa30BaTEIHLHOTO MPOIEcca MO AUCHUIITUHE (MOIYIIIO).

VYyebnast aynuropusi Jjig npoBefeHUs ydeOHbIX 3aHsATUi Ne28. Komruiekrt
yueOHOM wMebenmu Ha 25 MecT, Jocka yuyeOHash MelioBas, MAarHuTHas,
MYJIbTUMEIUMHOE 000pYI0BaHNUE, KOMIUJIEKT JIEKTPOHHBIX TJIAKATOB.

9. ®opma MpOMEKYTOUHOM aTTECTALNU:

3auet B 1, 2, 3 cemecTpax.
DKk3ameH B 4 cemecTpe.

10. OueHOUHBIE MAaTEpHUAIIBI.

OueHouyHble MaTepualbl, IPUMEHSEMbIE MPU MPOBEACHUU MPOMEKYTOUYHON
aTTeCTalllM, pa3padaThIBAlOTCA B COOTBETCTBUHU C JIOKATHHBIM HOPMATUBHBIM aKTOM
PYT (MUUT).
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