MHUHUCTEPCTBO TPAHCIIOPTA POCCUMCKOM ®EJEPAIIANA

OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJ/IBHOE
YUYPEXJIEHUE BBICIHIEI'O OBPA3OBAHUA

«POCCUMCKHUU YHUBEPCUTET TPAHCIIOPTA»
(PYT (MHUHT)

/

N

PaGouas nmporpamMma AMCUUIUTMHBI (MOJYJIs), \
KaK KOMIIOHEHT 00pa30BaTeIbHOM MporpaMMbl
BBICILIEr0 00pa30BaHMs - IIPOrPAMMBI CIIELHATUTETa
IO CHEHATbHOCTU
23.05.01 HazemHBbIe TpaHCIOPTHO-TEXHOJIOIMYECKHE
CpencTBa,
YTBEPIKIEHHOI 11epBbIM npopekTopom PYT (MUUT)
Tumonunsm B.C.

J

PABOUYASI MPOTPAMMA JUCLHUILIMHBI (MOIYJIS)

Maremaruka

CnennaibHOCTh: 23.05.01 Hazemnsie TPaAHCTIIOPTHO-
TEXHOJIOTUYECKUE CPEICTBA

Crennanuzanusi: [TorseMHO-TpaHCTIOPTHBIE, CTPOUTENBHBIE,
JIOPO’KHBIE CPEICTBA U 00OPYI0BaHUE

dopma oOydeHHS: OuHas

PaGouast mporpaMMa IUCHHILUTHHBI (MOYJIS) B BHJE )
HIEKTPOHHOTO JOKYMEHTA BBITPYXKEHA H3 eAUHON
KOPHOPaTHBHOH MH(GOPMAIMOHHOH CHCTEMBI YIIPaBJICHUS
YHHBEPCUTETOM U COOTBETCTBYET OPUTUHAILY
J

ITpocTas 2neKTpoHHAas MOANKCh, BhilanHas PYT (MUUT)
ID noanucu: 366399
IMoxpmucan:  W.o. 3aBenyromiero kadenapoit Kypsuna Anrenina
MuxaiinoBHa

Jara: 01.06.2025




1. O0mue cBeaeHus 0 JUCHUILTUHE (MOYJIIE).

Henssmu ocBoeHUs y4uyeOHOM JUCHMIUIMHBI (MOIyns) «MaTeMaTuka
SIBJISTFOTCSL:

- 3aKjajJKka MaTeMaThuueckoro (QyHIaMeHTa KakK CpeiCcTBa M3y4eHUs
OKPY’KAIOIIEro MUpa JIJisl YCIEIIHOTO0 OCBOSHUS JUCIUTIIIUNH €CTECTBEHHOHAYYHOTO
U TpoeCCUOHATILHOTO IUKIIOB,;

- TOJIy4YeHUE CTYACHTAMH OCHOB TEOPETHUYECKUX 3HAHUW M TPHUKIATHBIX
HABBIKOB MPUMEHEHUSI MaTEMAaTUUECKUX METOO0B U MOJICIICH;

- IOJITOTOBKA K MCIOJIb30BAHUIO ATUX METOJIOB /IS Pa3pabOTKu U MPUHSATHUS
3 PEKTUBHBIX OPTaHU3AIMOHHBIX U YIPABICHYECKUX PEIICHUN;

- pa3BUTHE JIOTMYECKOTO MBIIIJIEHUS | TIOBBIICHHE OOIIEro YPOBHS
KYJIbTYpPBI CTYICHTOB.

3ajjauaMu OCBOCHUS TUCHIUIUIUHBI (MOAYJsA) «MaTeMaTrKay sSBIISTIOTCS :

OBJIaJICHWE METOJaMU JIMHEHHON anre0phl, MaTeMaTHYEeCKOro aHaju3a,
TEOPHUH BEPOSITHOCTEH.

2. [Inanupyemble pe3ynbTaThl OOYUYSHUS 110 JUCHUIUIUHE (MOYIIIO).

[lepeuenp ¢GopMUpyeMBIX pPE3yJIbTaTOB OCBOEHHUS 00pa30BaTebHOMN
porpaMmbl (KOMIETEHIIMI) B pe3yJibTaTe 00y4eHus M0 AUCIUILTHHE (MOJIYIIIO):

OIIK-1 - CniocoOeH cTaBUTh U peliaTh HHKEHEPHBIC M HAYUYHO-TEXHUUECKUE
3aaun B cdepe cBoer mpodecCHoHANBHOW  JNEATEIBHOCTH UM HOBBIX
MEXIUCUUIUIMHAPHBIX HANpaBJICHUU C HCIOJIb30BAHUEM €CTECTBEHHOHAYYHBIX,
MaTE€MAaTHYECKUX U TEXHOJIOTMYECKUX MOJEIEH;

YK-1 - CnocobeH oOCyHmIeCTBISATh KPUTHUYCCKHM aHalu3 TPOOJIEMHBIX
CUTyalluil Ha OCHOBE CUCTEMHOTO MOAX0/1a, BIpa0aThIBaTh CTPATETUIO JIEUCTBUM.

OOyueHue Mo AUCIUILIMHE (MOYJIIO) IPE/I0JIaracT, 4To [0 €ro pe3yjbTaTaM
oOydJaromuiics Oyier:

3HaTh:

- OCHOBHBIE TTOHATUS U TeOpeMbI A HepeHITnaTbHOTO UCUUCIICHUS QYHKITUN
OJTHOM ¥ HECKOJIBKUX NIEPEMEHHBIX;

- OCHOBHBIC TIOHSATHS WHTETPAIBHOTO HWCUYUCICHUS (QYHKIUNA OJHOW W
HECKOJIBbKUX IEPEMEHHBIX, BaXKHEUIINE TEOPEMBI;

- METO/Ibl UHTETPUPOBAHUS MPOCTEUIINX UHTETPAIOB, OCHOBHBIE MOHATHS U
TEOPEMBI CIIy4allHbIX COOBITHI, OCHOBHBIE.

YMmeThb:



- pemiaTb CHCTEMbl JHMHEHHBIX aireOpanyecKux ypaBHEHUN, BBIYHUCIATH
IIpEIEIb;

- BBIYMCIIATH TMPOU3BOJHBIC, YACTHBIE MPOM3BOAHBIE W AU(depeHInaIbI
yHKMi;

- CCIE0BAaTh CBOMCTBA (PYHKIUH U CTPOUTH Ipaduky;

- HaxoJuTh HAWMOOJbUINE M HAUMEHbIIHWE 3HA4YeHUs IUDPepeHIrpyeMbIX
yHKMi;

- HaXOJUTh MPOCTEUIINE UHTETPAIIBL.

Biaanern:
- HAaBBIKAMHU PEIICHUSI OCHOBHBIX MHKEHEPHBIX 3a]1a4.

3HaATD:

- 3aKOHBI PACTPENICICHUs] CIyYalHBIX BEJIMYMUH, MAaTEMaTHUUYECKUE METOJIbI
00pabOTKM W aHajdu3a pPe3yJIbTAaTOB CTATUCTHYECKUX HAOMIOACHUN (TIOHATHUSA
00paboTKH BBIOOPKH, TOUCHHBIC OIEHKH JOBEPUTEITBLHBIX UHTEPBAJIOB).

YMmerh:
- QaHAJIM3UPOBATh PE3YJIbTaThl CTATUCTUUECKUX HAOJIOICHUH U JIeJlaTh Ha UX

OCHOBAaHHHU KOJIMYCCTBCHHBIC 1 KAYCCTBCHHBLIC BBIBO/IbI.

Baanern:
- HaBBIKAMHU TMPOU3BOJIUTH CAMOCTOSTEIIBHBIN BBIOOP METOJIOB U CIIOCOOOB

peLICHUS.

3. O0beM TUCIUIUTHHBI (MOIYJIIA).
3.1. O6mas Tpy10eMKOCTh JUCITUTIIUHBI (MOTYJIs).

OO6miast TpymOEeMKOCTh TUCHUIUIMHBI (Momyssi) coctaBimser 11 3.e. (396
akaJeMH4ecKkux yaca(oB).

3.2. O6bem pguctuIuiiHbl (Momynsi) B (opmMe KOHTakTHOHW paboOThI
oOyJarommxcs ¢ MeJarorHYecCKMMU  paOOTHUKaMH ©  (WJK)  JIMIIAMH,
NIPUBJICKAEMBIMH K pean3aiiui 00pa30BaTeIbHON MPOTrPaMMbl HA HHBIX YCIOBUSX,

IPY IPOBEICHUMN yU€OHBIX 3aHATHI:

KomnuectBo 9acos
Tum yaeOHBIX 3aHATHH Cemectp
Beero T TN | M3 | Ned
KonraxtHas paboTa mmpu npoBe/IeHnH yaeOHBIX 3aHATHH (BCETO): 240 80 64 64 32
B Tom uncne:
3aHATHA JIEKIIMOHHOT'O THUIIA 112 32 32 32 16
3aHATHSA CEMUHAPCKOTO THIIA 128 48 32 32 16




3.3. O0peM JucCUUIUIMHBI (MOAYJsA) B (OpME CaMOCTOSITENIbHOM padOThI
oOyyaromuxcs, a Takke B (QopMe KOHTAKTHOM paboOThl OO0ydarouuxcs ¢
MeAarorndecKuM pabOTHUKAMU U (WJIH) JTUIIAMH, TPUBIEKAEMbBIMH K peaTn3aliu
o0pa3oBaTeIpbHONW TMPOTpPaMMBl HAa HWHBIX YCJIOBHSIX, TMpH TMPOBEACHUU
IPOMEXKYTOYHOM aTTecTaliu cocTaBisieT 156 akagemuueckux yaca (oB).

3.4. IIpu oOyueHny o MHAWBUYaTbHOMY Y4€OHOMY IIJIaHY, B TOM YHCIIE TPU
YCKOPEHHOM 00Yy4YeHUH, 00BEM TUCHUIUIUHBI (MOIYJISI) MOXKET ObITh peain30BaH
HOJIHOCTBIO B (hOpME CaMOCTOATEIBHOM paboThl 00ydaromuxcs, a Takxke B popme
KOHTaKTHOM paboThl 00yYaromuxcs ¢ MeJarorudeCKUMu pabOTHUKAMU W (WJIN)
JMIIaMHU, TIPUBJICKAEMBIMU K peau3aiii 00pa3oBaTeIbHON MPOrpaMMbl Ha HHBIX
YCTIOBHSIX, IPU MTPOBEJICHUH MPOMEKYTOYHON aTTeCTaIIH.

4. ConeprkaHue JUCIUTUIAHBI (MOTYIIS).

4.1. 3aHATHs JIEKIIMOHHOI'O THIIA.

Ne

y Temarurka JICKITMOHHBIX 3aHATHH / KPATKOE COJEPKaHHE
n/m

1 |Marpuiibl u onpeaeuTenu MaTpuIl (4acth 1).

PaccmaTpuBaemble BOIIPOCHI:

- BUJIBI MaTpHII, OTIEpaIMy HaJ MaTpULIAMH, CBOMCTBA ONepaluii HaJl MaTpULIAMH;
- 3JIeMEHTapHbIe IPeoOpa30BaHUsI MATPULI;

- ONIPEIEINUTEND KBaIPATHOX MATPHUIIBI;

- MUHOp U aJIre0panyecKoe A0MOTHEHUE JIEMEHTa O EeIUTENS;

- CBOWCTBA OIIpeNEIUTENEN;

- obpaTHas MaTpHIa U e€ CBOICTBA;

- MaTpUYHbIE yPaBHECHNS;

- paHT MaTPHIBL.

2 |Cuctemsl TuHeHHbIX anredpandeckux ypaBHenuit (CJIAY) (uacts 2).
PaccmaTprBaembie BOITPOCHI:

- pemreane CJIAY meromom Kpamepa;

- pemreane CJIAY meromom oOpaTHON MaTpPHUIIHL.

3 |Cuctemsl nmuHelHbIX anredpandeckux ypaBHenuit (CJIAY) (uacts 3).
PaccmaTprBaeMbie BOITPOCHI:

- pemreane CJIAY meromom ["aycca;

- obmee perenne ogHoponHoi CJIAY.

4 |Bekropnas anre0pa (4actsb 1).

PaccmarpuBaemble BOIIPOCHL:

- BEKTOPBHI, ACHCTBHS HaJ| BEKTOpaMH;

- BEKTOpHBIE rpocTpancTea V1, V2 V3;

- TUHEWHAs 3aBUCUMOCTH BEKTOPOB;

- KPUTCPHH JINHEHHOW 3aBUCHMOCTH IBYX, TPEX U YETHIPEX BEKTOPOB;
- 6a3mc Ha IPSMOH, Ha IITIOCKOCTH U B IIPOCTPAHCTBE;

- KOOpANHATHI BEKTOPA B 33laHHOM Oazuce;

- TUHEWHBIE OTIepaliy HAJl BEKTOPAMH B KOOPANHATHOH opMme;




TemaTrKa JICKIIMOHHBIX 3aHATUH / KPaTKOE COJIEpIKaHUE

/i

- YTOJI MeXy JBYMSI BEKTOpaMH;
- OPTOrOHaJIbHAs MPOEKIIUS BEKTOpa Ha HaMpaBIIeHHE APYroro BEKTOpa U ee JIMHeHHbIe CBOMCTRA;
- CKJISIPHOE MIPOM3BE/ICHHE JIByX BEKTOPOB, €ro anrebpanyeckue CBOWCTBA;
- OPTOrOHAJIBHOCTH BEKTOPOB;
- HaXOJKJICHHE [UTMHBI BEKTOPA M YIJIa MEX/Iy BEKTOPAMH MPH MOMOIIH CKAJSPHOTO MPOU3BE/ICHHS;
- OPTOHOPMHPOBaHHBIH Oa3uc B V3;
- KOOP/IMHATHI BEKTOPa B OPTOHOPMHUPOBAHHOM 0asmce Kak MPOESKIMH 3TOT0 BEKTOpa Ha HAlpaBJICHHE
0a3uCHBIX BEKTOPOB;
- (opMyJIBI JUTSI BBIYMCITEHHS CKASIPHOTO MPOU3BEACHUS, [VIMHBI BEKTOPa, KOCHHYCA yIila MEXIy
BEKTOPaMH 4epe3 KOOP/HUHATHI BEKTOPOB B OPTOHOPMHPOBAHHOM Gasuce;
- HATIPABJISAIOLINE KOCHHYChI BEKTOPA, HX CBOKCTBO;
- YCIIOBHE KOJUTMHEAPHOCTH BEKTOPOB B KOOPAMHATHOM (opme;
- opueHTanus 6a3uca, paBble H JIEBbIE TPOUKH BEKTOPOB.

5 |Bekrophas anredpa (dacts 2).
PaccmaTprBaeMble BOIIPOCHL:
- BEKTOPHOE MIPOHU3BE/ICHHE JIBYX BEKTOPOB, €0 TCOMETPUUCCKHI I MEXaHUUECKUI CMBICIL;
- anreOpanyecKue CBOMCTBA BEKTOPHOTO IPOU3BEICHUSL;
- BBIYHCIIEHHE BEKTOPHOTO MIPOU3BE/ICHNS B OPTOHOPMHUPOBAHHOM Gazuce;
- CMEIIaHHOe MPOM3BeICHHE BEKTOPOB, €r0 TeOMETPUUYECKHUI CMBICIT;
- anreOpanyecKre CBOMCTBA CMENIAHHOTO MPOU3BEICHHS;
- BBIYHCIICHHE CMEIIAHHOTO [IPOU3BECHUS B OPTOHOPMHUPOBAHHOM 0a3wce;
- YCJIOBHE KOMILUIAHAPHOCTH TPEX BEKTOPOB;
- BBIYHCIICHHE JUTMHBI OTpe3Ka, IUIOLIael mapasuieiorpaMMa i TPEYroIbHIKa, 00beMOB Mapasule/eueaa
U TeTpa’apa.

6 |Ananutmdeckas reometpus. [Ipsmas Ha mockocTH (9acTth 1).
PaccmarpuBaeMbie BOIIPOCHIL:
- pa3NHYHBIC BUIBI YPABHEHIUSI IPSIMBIX;
- B3aMMHOE PACIOJIOKCHHE MPSIMBIX;
- PAacCTOSIHUE OT TOYKHU [0 MPSIMOIL.

7 |Ananutudeckas reomeTpus. [Ipsmas v IIIOCKOCTH B TPOCTPAHCTBE (YacTh 2).
PaccmarpuBaeMbie BOIIPOCHL:
- pa3NHYHBIC BUABI YPABHEHHUI IIPSMBIX U IUIOCKOCTEH;
- B3aHMHOE PACHOJIOKECHHUE MPSIMBIX H IUIOCKOCTEH;
- PACCTOSHUE OT TOYKHU [0 IUIOCKOCTH M [0 IIPSIMOIL.

8 |Ilnockue KpuBBIE BTOPOTO MOPSIKA.
PaccmarpuBaeMbie BOIIPOCHI:
- 3JUTHTIC, THIIepOOITa, mapadoiia M UX TEOMETPHUYECKIE CBOWCTBA;
- OKCIICHTPHUCHUTET U IUPEKTPHCHI,
- KAHOHUYECKHE YPABHEHIUsI KPUBBIX BTOPOTO MTOPSIIKA.

9 |Teopus mpenenoB (4actsb 1).
PaccmarpuBaeMbie BOIIPOCHI:
- OIpEIeICHNS,
- IOHATHE (PYHKIMH U CIIOCOOHI €€ 3aJaHus;
- YHCIIOBBIC TIOCIIEOBATEIEHOCTH;
- IIpeJieN MOCIeI0BATEIbHOCTH;
- mpenen (GYHKINY;
- OTHOCTOPOHHHE TIPE/IEIBI.

10 |Teopwus npenenoBs (4acts 2).

PaCCManI/IBaGMBIG BOIIPOCHI:
- Ipeaci MOHOTOHHOM OCJICA0BATCIIBHOCTH,




n/n

TemaTrKa JICKIIMOHHBIX 3aHATUH / KPaTKOE COJIEpIKaHUE

- TEOPEMEI O TIpefieNax;
- IEPBBII ¥ BTOPOU 3aMeuaTeNbHbII Npeael.

11

Teopus npenenos (yactsb 3).
PaccmarpuBaemMble BOIIPOCHI:

- OECKOHEUHO Maible (PyHKIHH;

- DKBUBAIICHTHOCTh OECKOHEYHO MaJBIX (hyHKIIHIL;
- IPUEMBI PACKPBITHS HEONPEeIeIEHHOCTEH.

12

Teopus npenenos (4acTsb 4).

PaccmartpuBaemMble BOIIPOCHI:

- HeTIpephIBHbIEC PYHKIHU;

- OCHOBHBIC TEOPEMBI O HETIPEPBIBHBIX ()YHKIIHSX;

- M30JIMPOBaHHbIC TOUKH PA3PhIBa M X KIACCU(DUKAIIHS.

13

[IpousBonnbie u quddepenunanst GyHKIUM (4acThb 1).
PaccmartpuBaemMble BOIIPOCHI:

- TIOHATHE MPOU3BOIHOM;

- Mpou3BOHAS (YHKIIHH;

- IIpaBuJia BBIYUCIICHUA ITPOU3BOIHBIX]

- IPOM3BOIHAS CIIOKHOM (DYHKIUH;

- morapuMUYECcKas POU3BOIHA,

- MPOM3BO/IHAS TTOKA3ATENHHO-CTEIEHHON (YHKIHH;

- IPOU3BOAHAS HESIBHOU (pyHKIMY;

- muddepennmpoBanme GyHKIMN 3aJaHHON B ITapaMeTpudeckon Gpopme;
- muddepennman GyHkuum.

14

[TpousBoubie 1 nuddepenmuans GyHKIUNA (4acTh 2).
PaccmartpruBaemMble BOTIPOCHL:

- IIPOU3BOJHBIC BBICHINX ITOPSIKOB.

- mudepeHnnanbl BBICIIMX MOPSIIKOB.

- Teopema 0 (QYHKIHSAX, UMEIOIINX POU3BO/IHBIE.

15

[IpousBoubie 1 nuddepennuans GyHKIANA (4acTh 3).
PaccmaTprBaemblie BOITPOCHI:

- npaswio Jlonurans;

- opmyna Teitnopa;

- 9KCTPEMYM U MHTEPBAIIBI MOHOTOHHOCTH (DYHKITHH.

16

[IpousBoausie u quddepenunansl GyHKIUN (4acTb 4).
PaccmaTprBaembie BOITPOCHI:

- HCCTIe/IOBaHKE MOBECHUs (DYHKIUI C TTOMOIIBIO MPOU3BOJIHBIX;
- BBIMYKJIOCTH, BOTHYTOCTB, TOUKHU TIepernoa;

- ACHMNTOTHI U 00IIasi CXeMa MCCIIeAOBaHUS () YHKIIHUH.

- FCCIIEZIOBAHNE TTOBEJCHNS (YHKIHH C TIOMOIIBIO TIPOU3BOTHBIX.

17

Heonpenenennsiit uaterpan (4acts 1).

PaccmaTprBaeMbie BOITPOCHI:

- ompeieieHust ePBOOOPa3HON (QYHKIIMK U HEOMPEICICHHOIO HHTErpaia;
- OCHOBHBIE€ CBOMCTBA HEONPEACICHHOTI O MHTETPAajia,

- Ta6m/1ua OCHOBHBIX MHTCIPAJIOB;

- HENOCPCACTBCHHOC MHTCIPHUPOBAHUC,

- METOJI IIOACTaHOBKH,

- MCTOA UHTCTPUPOBAHUS I10 YACTIAM.

18

Heonpenenenusiit uaterpan (4acts 2).
PaCCManI/IBaGMBIG BOIIPOCHI:




TemaTrKa JICKIIMOHHBIX 3aHATUH / KPaTKOE COJIEpIKaHUE

/i
- pa3JIOKCHUEC paHHOHaHBHOﬁ (byHKHI/II/I Ha 3JICMCHTApPHbIC HpO6I/I;
- HHTETpUPOBAaHNE PAllMOHAIBHBIX APOOeii.

19 |HeomnpeneneHHblid HHTErpa (4acTh 3).

PaccmarpuBaemMble BOIIPOCHI:
- HHTETpUPOBAaHNE HPPALMOHATIBHBIX (YHKIINIA;
- uHTErpupoBanue nuddepeHransHpIX OHHOMOB.

20

Heomnpenenennslit unTerpan (4acto 4).
PaccmarpuBaemMble BOIIPOCHI:
- HHTETpUPOBAaHUE TPUTOHOMETPUUECKHUX (PYHKLMIL.

21

OnpeneneHHblil HHTErpas.

PaccmartpuBaemMble BOIIPOCHI:

- 3aj1a4H, IPUBOJIAIINE K HEONPEICTCHHOMY HHTErpay;

- OMpeesICHHbIH HHTETPal KaK Mpeiesl HHTETPAbHBIX CYMM;

- TeopeMa 00 HHTETPHUPYEMOCTH KYCOUHO-HETPEPHIBHBIX (YHKIIHI;

- TEOMETPHYECKasi HHTEPTIPETAIHS ONPE/IeTICHHOTO HHTETpaa;

- OCHOBHBIE CBOHMCTBA ONPEICICHHOI0 HHTErpaa;

- TeOpeMBbI 00 OLICHKE M O CPEIHEM 3HAYCHHUH;

- OMpeeICHHBIH HHTETPa ¢ IEPEMEHHBIM BEPXHUM IPEIETIOM U TeopeMa O ero MpOU3BOIHOM;
- opmyna Herorona-JleiiOHuiIa;

- BBIYMCJICHUC ONPCACIICHHBIX NHTCTPAJIOB HOHCTaHOBKOﬁ U 110 4aCTAM.

22

[TpuitoskeHHue onpeaeIeHHOrO0 HHTErpaa.

PaccmatpuBaemble BOIIPOCHI:

- BBIYMCIICHHE IUIOMAAeH INIOCKUX (QUryp, OrPaHHYEHHBIX KPUBBIMH, 33JaHHBIMH B IEKaPTOBBIX
KOOpIMHATaX, MapaMeTPUUECKUX U B MOIAPHBIX KOOPAUHATAX;

- BBIYHCIIEHHE 00bEMOB TeJl 10 IUIOMIA/sIM ITOIIEPEYHBIX CeYeHHI 1 00BEMOB TeJ BPALCHHUS;
-BBIYHCIICHUE AJIMHBI JYTH KPUBOH U IUIOIIAAN TOBEPXHOCTH BPALICHHUSL.

23

HecoOcTBeHHbIN HHTETpA.

PaccmarpuBaemble BOIIPOCHL:

- HeCOOCTBEHHBIE UHTETPAIIBI IT0 OECKOHEYHOMY MPOMEXYTKY (1-ro pona);

- HeCOOCTBEHHBIE UHTETPANIbI OT HEOTPAaHUYCHHBIX (QYHKIMI Ha oTpe3ke (2-ro poaa);
- IPU3HAKH CXOAUMOCTH HECOOCTBEHHBIX HHTEIPAJIOB;

- a0CONIOTHAS ¥ YCIIOBHAS CXOIMMOCTH;

- HeCOOCTBEHHBIE HHTETPAJIBI C HECKOJIIBKIMH 0COOCHHOCTSIMU.

24

DyHKIUSA HECKOJIBKUX TIEPEMEHHBIX (4acTh 1).
PaccmaTpuBaembie BOITPOCHI:

- QpyHKIMA HecKOIbKNX nepeMeHHbIx (OHI);

- rpadux OHII;

- npuMepsl OHII 1 UxX reoMeTpuuecKoe NpeACTABICHUE;

- TUHAN (TIOBEPXHOCTH) YPOBHS,

- OKPECTHOCTH, OTKPBITHIE, 3aMKHYTbIE 1 OTPaHUICHHBIE MHOXECTBA;
- CBSI3HBIE MHOXKECTBA, 00JIACTH;

- npeaen OHII;

- OeCKOHEUHO MaJibie U OeckoHeuHo Oombiue OHIT;

- HenipepbiBHOCTh OHII B TOuke, HA MHOXKECTBE;

- ceoiictBa @HII, HenpepbIBHON HA OTPAaHUYEHHOM 3aMKHYTOM MHOXECTBE.

25

DyHKIUS HECKOJIBKHUX MEPEMEHHBIX (4acTh 2).

PaccmaTprBaembie BOITPOCHI:

- yactHble npou3BoaHbie @HII 1 x reomerpryeckast HHTEpIIpEeTanys I n= 2;
- mudpdepennupyemsie OHIT;

- HeOOXO/IMMBIE U TOCTaTOYHbIE YCIOBHS AU HEepeHIINPYEMOCTH;




n/n

TemaTrKa JICKIIMOHHBIX 3aHATUH / KPaTKOE COJIEpIKaHUE

- TOHBIN tuddepeHmma;

- BOCCTAHOBJICHHE ()YHKIIUH I10 €€ TOTHOMY AU depeHImany;
- muddepeHIUPYEMOCTh CIIOXKHOMN (QYHKITUHY;

- yacTHas ¥ nosHas npousBoaHsie OHIT;

- HHBapUAHTHOCTH (hopMBI TIepBoro auddepeHiuana.

26

@DyHKIMS HECKOJIBKUX NTEPEMEHHBIX (4acTh 3).

PaccmarpuBaemMble BOIIPOCHI:

- JaCTHBIC IPOU3BOAHEIC M TU((PEpeHINATIBI BEICIINX IOPSITKOB;

- TeopeMa O He3aBUCHMOCTH CMELIAHHBIX YaCTHBIX IPOU3BOAHBIX OT MOpsiika IuddepeHIupoBaHus;
- npumeHenue aupdepenimana OHIT k TprONIKEHHBIM BBIYUCIICHHSIM;

- (hopmymna Teiinopa 1711 (GyHKIHN HECKONBKHX TIEPEMCHHBIX

- HEsIBHO 3aJIaHHbIC (DyHKIUH;

- TeopeMa O HEeSIBHOW (pYHKIIUH.

27

OyHKINS HECKOJIBKUX NEPEMEHHBIX (4acTh 4).

PaccmaTprBaeMble BOIIPOCHL:

-npousBonHas ®HII no HanpasieHu:o;

-rpaJueHT (GYHKIMU U ero CBOMCTBA;

-ypaBHEHUs KacaTeNbHOH M HOpMaJ K JINHUK YPOBHA (YHKIUH ABYX HEPEMEHHBIX;
-KacaTelbHasl INIOCKOCTh U HOPMaJlb K OBEPXHOCTH.

28

OyHKIMS HECKOJIBKUX MEPEMEHHBIX (4acTh 5).

PaccmaTpuBaemble BOIIPOCHI:

- skctpemym OHIT;

- He0OXOIMMBIE B JOCTaTOuHBIe ycioBus skcTpemyma OHII;

- YaCTHBIN cily4ail — (QyHKIMS ABYX MEPEMEHHbIX;

- YCIIOBHBIN 3KCTpeMyM (DyHKIMH ABYX IIepEMEHHBIX;

- pynkuus Jlarpanxa;

- HEOOXOIUMBIE U IOCTATOYHbIE YCIOBHS YCIOBHOIO SKCTPEMYMa;

- HAXOXKAEHUE HanOOJIbLIEro M HAMMEHBLIEr0 3HaUeHNH (QYHKIMU JBYX ITEPEMEHHBIX B 3aMKHYTOMH
obmacty.

29

JIBotiHO# mHTETpan (dacts 1).
PaccmaTprBaemblie BOITPOCHI:

- TIOHATHE IBOMHOIO MHTETpaia, CBOICTBA;
- BBIYMCJICHUC HBOﬁHOFO HUHTETpajia;

- pacCTaHOBKA MPEETIOB HHTETPUPOBAHHS.

30

JIBoriHO# mHTETpas (4acTh 2).
PaccmaTprBaembie BOITPOCHI:

- IBOWHBIC MHTETPANIBI B IMTOJSPHBIX KOOPAMHATAX;
- IPUIIOXKEHNE IBOMHOT O HHTETpaja.

31

KpuBonunelinsie uHTErpasl (4acth 1).

PaccmaTprBaembie BOITPOCHI:

- OTIpeZIeTIeHNE, BBIYHCIICHNE, CBOICTBA M MPUMEHEHNE KPHBOIMHEHHOT0 MHTErpaja MepBoro poaa;
- 3a]a49a ONpEeAEIeHHs PadOThI IEPEMEHHOM CHIIBI HA KPUBOIMHEWHOM ITyTH;

- OTIpeZIeTIeHNEe, CBOMCTBA M BBIYMCICHNE KPUBOIMHEHHOT O HHTErpajia BTOPOro posa.

32

KpuBonunelinsie HHTErpajibl (4acTh 2).

PaCCManI/IBaGMBIG BOIIPOCHI:

- (opmyna I'puna 17151 OMHOCBSA3HBIX OOMIACTeEH;

- YCJIOBHA HEC3aBUCUMOCTH KpHBOHHHGﬁHOFO HUHTCrpaja OT IIYTH UHTCITPUPOBAHUA;

- BBIYMCJICHHUEC KpHBOJ'IPIHeﬁHOFO HUHTCrpaJia OT MOJHOI'O ,un(i)(iJepeHuHana;

- popmyna Hetorona-JleiiOHuIIa;

- HaxoX/IeHne (PyHKIMH 110 ee TOHOMY An(QepeHIrany ¢ MOMOIIBI0 KPHBOIMHEHHOI'0 HHTETpaIa.
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33

KommekcHrle yucia.

PaCCMa’I‘pI/IBaeMHe BOIIPOCHI:

- IIOHATHUSA KOMIIJICKCHOI'O YHnCiia,

- Z[eI‘/'ICTBI/II‘/'I HaJa KOMIIJICKCHBIMHA YU CJIaMH,

- (hopMBI 3ammcy KOMIUIEKCHOTO YUCIa;

- BO3BCJCHHUC KOMIIJICKCHOT'O YHCJIa B CTCIICHBb,
- U3BJICUCHUEC KOPHA U3 KOMIUICKCHOI'O YUCJIa.

34

Huddepenunanbupie ypaBHeHUs (4acTb 1).

PaccmartpuBaemMble BOIIPOCHI:

- obuiue cBefeHus o nuddepeHIanbHbIX ypaBHEHUAX (OCHOBHBIE MOHATHUS; 3aJa41, IPUBO/IIINE K
HOHSTHIO (. ypaBHEHU);

- muddepeHIanbHble ypaBHEHHS ¢ pa3AeAoNMMH epeMEeHHbIMY;

- ogHOpoHbIe HuddepeHIanbHble ypaBHEHUS.

- nuHelHble uddepeHInanbHble YPAaBHEHHS;

- ypaBHeHue bepnyiuy;

- ypaBHEHHUs B MOJNHBIX U depeHnnanax, THTErPUPYIOINI MHOKHUTEIb.

35

JuddepenunanbHbie ypaBHEHUS (4acTh 2).

PaccmaTprBaeMble BOIIPOCHL:

- YpaBHEHHUS B TIOJHBIX AU PepeHIratax, UHTErPUP YOI MHOKHUTEIb.
- 0co0bIe TOuKH U 0co0bIe pemeHus OJY mepBoro mopsiaka;

- YpaBHEHHMSI, HE pa3peIICHHbIC OTHOCHTENBHO IPOU3BOIHOIL.

36

Juddepenunanbupie ypaBHeHHS (4acTh 3).
PaccmartpruBaemMble BOIIPOCH:

- 3agaya Komw;

- (opmynupoBka Teopembl Komu 1y1st ypaBHEHHH BBICILIETO TIOPSI/IKA;
- HEKOTOpBIE TUIIbl YPAaBHEHUMH, JOIYCKAOIIMX TOHUKEHUE MOPSIIKA.

37

Judbdepenunanbapie ypaBHEHHS (4acTh 4).

PaccmarpuBaemble BOIIPOCHL:

- nuHeiHble U epeHnnanbHble YpaBHEHHUS BBICIINX TOPSIIKOB,;

- cBOMCTBA JIMHEHHOTO An(depeHIInaTBLHOrO OnepaTopa;

- CBOMCTBA PEIUEHUM JIMHENHOIO yPpaBHEHUS;

- IMHEHHO 3aBUCHMBIE U HE3aBUCHUMBIE CUCTEMBI (hYHKIIUH;

- OIIpeneNuTeNb BpOHCKOro, €ro CBOMCTBA AJIs1 CUCTEMBI PELIEHUH JTUHEWUHOT O;
- OJJHOPOIHOTO YpaBHEHHMS MOPSIKA N ¥ IS IPOU3BOIBLHON CUCTEMBI (hYHKITHI;
- pyrmamernrtanpHas cucrtema pemennii (PCP) ogHOpoIHOT O THHEHHOTO YpaBHEHHUS,
- TeopeMa 0 CTPYKTYpe OOIIEero pereHus JIMHSHHOTO OJHOPOIHOTO ypaBHEHHS;
- o0miee pelleHre JHHEHHOr0 HEOJHOPOIHOTO YpaBHEHN S,

- TeopeMa 0 ero CTpYKTYype.

38

Juddepennnanbubie ypaBHeHUs (4acTb 5).

PaccmaTprBaembie BOITPOCHI:

- MuHeNHBIe (G epeHIaTbHbIC YPaBHEHHS C IOCTOSHHBIMHU KOA(PPHUITHEHTAMI,

- moctpoerne OCP B ciydae pa3TUIHBIX KOPHEH XapaKTePUCTHYECKOT0 YPAaBHEHNUS;

- cllyyall KpaTHBIX KOPHEW XapaKTEpUCTUUECKOIO YPaBHEHUS

- CTPYKTYpa YaCTHOT'O PEIICHNS] HEOAHOPOAHOTO IMHEHHOT 0 M hepeHnnanrsHOro ypaBHEHHS C
MIOCTOSTHHBIMH K03 (p(hUIMeHTaMH 1 KBa3MMHOTOWIEHOM B ITPABOH YacTH;

- MeTox Jlarpamxka BapHaIiy MOCTOSHHBIX.

39

Cuctemsl tuddepeHIaIbHbIX ypaBHEHUN
PaccmarpuBaemble BOIIPOCHL:
- HOpMaJbHBIE cucTeMbl TuddepeHanbHbIX ypaBHEHNH;
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- 3aJa4da Komm u TeopeMa Komm CYHICCTBOBAHUA U €CAMHCTBECHHOCTHU PCIICHUSA (663 I[OK'Ba);
- CBCACHNEC CUCTCMBI K OTHOMY YPABHCHHIO IMOPAAKA N.

40

UucnoBsie U (yHKIIMOHATBHBIE PSIbI (4acTh 1).
PaccmarpuBaemMble BOIIPOCHI:

- OCHOBHBIC ITOHATHUS,

- PSIl TEOMETPUUECKON MTPOrPECCUH;

- HeO6XOZ[HMBII>i MMPpU3HAK CXOANUMOCTHU YUCJIIOBOI'O pAaa,
- FapMOHI/I‘IeCKI/Iﬁ pAaa.

41

UYucnosele U (yHKIIMOHAIbHBIE PSJIbI (4acTh 2).
PaccmartpuBaemMble BOIIPOCHI:

- IPU3HAKU CXOAUMOCTH 3HAKOMOJIOXKUTEIBHBIX PAIOB;

- IPU3HAKU CPaBHEHUS;

- mpusHak [Janambepa;

- mpusHak Komm (paaukanbHbIi, HHTErpaIbHBIN).

42

Uucnossle u (pyHKIHOHATIbHBIE psiibl (YacTs 3).

PaccmaTprBaeMble BOIIPOCHL:

- MPU3HAKYU CXOJMMOCTH 3HAKOIIEPEMEHHBIX PsI0oB: Mpu3Haky JleiOnuna, Adens u Jdupuxie;
- yCIIOBHAs 1 aOCOJIOTHASL CXOAUMOCTh 3HAKOIIEPEMEHHOT O PAa.

43

Uwucnossie U GyHKITMOHATBHBIC PAJBI (4acTh 4).

PaccmarpuBaeMbie BOIIPOCHIL:

- pyHKIOHAIBHBIE PSIBL;

- 0071aCTh CXOOUMOCTH;

- paBHOMEpHAs CXOAMMOCTb, IIpU3HaK Bellepmirpacca;

- TEOPEMBI O HEIPEPHIBHOCTH CYMMBI, IOWICHHOM HHTEIPUPOBAHUHM U TH(PEPEHIMPOBAHIN PABHOMEPHO
CXOJSILLUXCS PSIIOB.

44

Yucnosie U QYHKIIMOHATIBHBIC PAJIBI (4ACTh S).

PaccmaTprBaembie BOITPOCHI:

- CTCIICHHBIC PAIBI;

- TeopeMbl AGers;

- pazuyc CXOIMMOCTH U (pOpMYyIIa AJIsl €r0 BEIYMCIICHHS;

- TEOpEMBI O MOWICHHOM UHTETPUPOBAHUH U U] hepeHIIMPOBAaHUN CTETIEHHBIX PSIJIOB.

45

UucnoBsie U (yHKIIMOHATIBHBIE PSJIBI (4acTh 6).
PaccmaTpuBaembie BOITPOCHI:

- pan Teiinopa;

- KpUTepuii cxoquMocTH psina Teinopa K HCXOMHOM (yHKIMH;
- panel MakiopeHa,

- pa3noxeHue GyHKIUN B CTETICHHBIE PSAbI;

- pa3yIoXKEHHE OCHOBHBIX 3JIEMEHTapHBIX (QYHKINH;

- METOJBI BBIBO/IA PA3IIOKEHUHN CIIOKHBIX ()YHKIUH.

46

IIpuMeHeHre YMCIOBbIX M (PYHKIIMOHAIBHBIX PSAAOB (YacThb 7).
PaccmarpuBaemble BOIIPOCHL:

- IPUOTIKEHHOE BEIYUCTICHUE 3HAYCHUH () YHKITHIA;

- IpUOIIKEHHOE BHIYUCIICHHE ONPEIENICHHBIX HHTETPaJIoB.

47

UYucnosble U GyHKIIMOHATIbHBIE PsiIbI (4acTh §).
PaccmartpuBaeMble BOIIPOCHL:

- psaasl ypse;

- paznoxenue GyHKIMHU B psig Dypoe.

48

UYucnoBble U GyHKIIMOHATIbHBIE PsiIbl (4acTh 9).
PaCCManI/IBaGMBIG BOIIPOCHI:
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- unrerpan Oypse;
- mpeobpazoBanue Dypoe.

49

Crnyuaiiabie coObITUA (YacThb 1).

PaccmarpuBaemMble BOIIPOCHI:

- TIOHSTHE CITy4aiHOTO COOBITHS;

- IPOCTPAHCTBO AIIEMEHTAPHBIX COOBITHIA;

- COCTABHBIE COOBITHS, NEHCTBUS Ha COOBITHSIMY,;

- anreOpa coOBITHIT KaKk OfHA U3 MHTepIpeTaImii anreops! byos;

- nuarpammsl Benna;

- KJIIACCHYECKOE, CTATUCTUYECKOE U FTEOMETPUUECKOE ONPe/IeIeHUE BEPOSITHOCTH;
- HOHSTHE 00 AKCHOMATHYECKOM OIPEIEIICHIN BEPOSITHOCTH.

50

Cnyuaitnbie coObITHS (4acTh 2).
PaccmartpuBaemMble BOIIPOCHI:

- TEOPEMBI CIIOKEHHS 1 YMHOKCHHS BEPOSITHOCTEIH;

- YCIIOBHASI BEPOSTHOCTH;

- (opmyna nosHo# BeposTHOCTH 1 (opmyna baiieca.

51

Crnyuaiiabie cOOBITHS (YacTh 3).

PaccmaTprBaeMble BOIIPOCHL:

- opmyna Bepnysny;

- JIOKaJIbHAsI M MHTErpajibHas TeopeMsbl Jlamnaca.

- OTKJIOHEHHE OTHOCHTEJIBHOM YaCTOTHI OT MOCTOSIHHOM BEPOSITHOCTH B HE3aBUCHMBIX HCIIBITAHHUSX.

52

CrnydaiiHple BETMYUHBI (4acTh 1).

PaccmaTpuBaemblie BOIIPOCHI:

- oHsITHE 00 OJJTHOMEPHOU CIydaiiHO# Benu4nHe;

- TUCKPETHBIE CITydaifHbIC BETUYMHBI.

- 3aKOH pacupelesIeHus JUCKPETHOM CllydaliHOW BEJIMYUHBI,
- (hyHKUUS pacrpesieNieHns U ee CBOMCTBA.

53

CrnydaiiHple BEJIMYUHBI (4acTh 2).

PaccmaTprBaemblie BOITPOCHI:

- HETIPEPHIBHBIE CITyYaiiHbIe BETUIHHEL,

- (pyHKIMS TITOTHOCTH pacTpeieNICHUs] U ee CBOMCTBA.

- MaTeMaTU9YecKoe OXKUAaHUe, TUCIIEPCUS B CpeJHee KBaIpaTHUHOE OTKJIOHEHHE HePEPhIBHOM ClIydaiiHOM
BCIIMYNHBI,

- OCHOBHBI€ 3aKOHBI paClIpeaCICHUA.

54

JIByMepHas ciyyaliHas BeJIMYMHA.

PaccmaTpuBaembie BOITPOCHI:

- TIOHATHE IBYMEPHOH CIy4yallHOW BEJIMUMHBI,

- 3aKOHBI PACIIPENEIEHMsI IBYMEPHOM CIy4yallHOW BEJTMYHHBI,

- YCJIOBHBIE 3aKOHBI PACTIPENEIEHMSI BEPOSITHOCTEN COCTABISIONINX HENPEPBIBHOM IBYMEPHOM CllydailHOM
BEJIMYMHBI.

- YHCJIOBBIE XapaKTEPUCTUKU HENPEPHIBHOM IBYMEPHOH CIYYaiiHON BETMYUHBI.

55

DneMeHThl MaTeMaTHYeCKOM CTaTUCTUKH (YacThb 1).
PaccmarpuBaeMbie BOIIPOCHI:

- CTaTHCTUYECKOE paclpe/IeNiCHIe BEIOOPKH;

- saMOuprdeckas QYHKIUS PacIpeIeIeHNUs;

- HOJIMTOH U THCTOTpaMMa;

- TOYEUHbIE OLCHKH;

- HHTEPBAJIbHBIC OLICHKH.
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56

DJIeMEHThI MaTEMaTUYECKOM CTaTUCTUKH (4acTh 1).
PaCCMa’I‘pI/IBaeMBIe BOIIPOCHI:
- CTATHCTHYECKAs MPOBEPKa CTATHCTUUCCKUX THIOTe3 (Kpurepuii [Iupcona).

4.2. 3aHATHS CEMHUHAPCKOTO TUIIA.

[IpakTnueckue 3aHATUA

IJ;QH Tematuka NpakTUUECKUX 3aHATHI/KPATKOE COJIepKaHue

1 |Marpuiisl u onpeaenuTenyu MaTpuil (4acth 1).
B pe3ynbrate paboThl CTYAEHT IPUOOPETET YMEHUS: BHIMOJHCHUE JIMHCHHBIX OICpAIiil HajJl MATPUIIAMH,
BBIYUJICHUSA OHpeZ[eJ'IPITeJ'IefI BTOPOT'O U TPETHET'O MOPAIKOB.

2 |Marpuibl ¥ OnpeIeTuTeNId MaTPHIl (4acTh 2).
B pe3ynbrare paboThl CTYJEHT MPHOOPETET YMEHUS: HAXOXK/IeHNE 00paTHOI MaTPHIIbI, HAXOXKACHHE paHra
MaTpULBIL.

3 |Marpuisl ¥ onpeIeTuTeId MaTPHIL (4acTh 3).
B pe3ynbrare paboThl CTYJEHT NPUOOPETET YMEHUsI PELIEHHEe MAaTPHYHBIX YpaBHEHHH.

4 |Cuctembl TUHEWHbIX anredpandecknx ypaBHenuit (CJIAY) (uacts 1).
B pesynbrate pabotsl cTyneHt npuodperer HaBbiku penieHust CJIAY meronom Maycca, Kpamepa.

5 |BektopHas anreOpa (9actsb 1).
B pesynbrate paboThl CTY/ICHT IPUOOPETET YMEHHSI IPUMEHEHUsI CKJIIPHOT0, BEKTOPHOT'0, CMELIAHHOTO
MPOU3BEICHHUS BEKTOPOB K PEIICHHIO 3a/1a4.

6 |Anamurrueckas reometpus (4acThb 1).
B pesynbraTte paboThl CTy/IEHT OyIeT 03HAKOMJICH C PAa3JIMYHBIMU CIIOCOO0AMU 3a/IaHusl IPSIMON Ha
IIOCKOCTH.

7 |Ananutryeckas reoMeTpus (4acTh 2).
B pesynbrate paboThl CTY/ICHT Oy/IEeT 03HAKOMJICH CO B3aMMHBIM PACIIONOKEHHE JABYX MPSIMBIX Ha
TUIOCKOCTH, BBIYUCIICHUEM YTIJla MEXAY NIPAMBIMU, HpI/I06peTeT YMEHHS BBIYUCIICHUE PACCTOAHUSA OT TOUKHU
JI0 MIPSIMOM.

8 |Amanmutmueckas reomeTpus (4acTh 3).
B pesynbraTte paboThl CTyAeHT OyAET 03HAKOMIIEH CO CITIocO0aMu 3aaHus MPSIMOI B IPOCTPAHCTBE,
B3aMMHBIM PACIIOJIOKEHUEM IBYX MPSIMBIX B IPOCTPAHCTBE, MIPHOOPETET YMEHHUS COCTABIICHHS YPaBHEHUS
NPSIMO B TIPOCTPAHCTBE.

9 |Ananmutryeckas reomeTpus (4acTh 4).
B pesynbraTte paboThl CTyIeHT OyAeT 0O3HAKOMIIEH CO CITOcO0aMHu 3aaHus INIOCKOCTH IPOCTPAHCTBE,
B3aMMHBIM PACIIOIOKEHUEM JIBYX TUIOCKOCTEH B TIPOCTPAHCTBE, IPUOOPET HABBIKH 33IaHUSI YPAaBHEHUS
IIOCKOCTH.

10 |AnanuTtHyeckas reoMeTpus(4acTp 5).
B pesynbraTte paboThl CTyAeHT OyAeT 03HAKOMIIEH CO B3aUMHBIM PACIIONOKECHHUEM JBYX IUIOCKOCTEH B
MIPOCTPAHCTBE, B3AUMHEIM PACIIONIOKECHUE TIPSIMOH | TUIOCKOCTH, MPHOOPETET HABBIKM HAXOXKICHHS
PacCTOsAHUA OT TOYKH 10 IIIIOCKOCTH.

11 |Ilnockue KpuBBIE BTOPOTO MOPSAKA.
B pe3yabTaTe pa6OTBI CTYACHT HpI/IO6p€T€T YMEHUA MOCTPOCHUEC JJIITUIICA, FI/IHCp6OJ'H>I, napa60m>1,
HAaXO0XIACHUC SKCHCHTPUCUTETA U JUPCKTPUCHI.

12 |Teopwus npenenoB (yacts 1).
B pesynbraTte paboThl CTYAEHT NPHOOPETET YMEHHS TOCTPOCHUS TPpaUKOB (QYHKINI.

13 |Teopwus npenenoB (4acts 2).

B pesynbraTte paboThI CTYAEHT NPHOOPETET YMEHHS: PACKPBITHE HEONIPEIETICHHOCTEH B Ipeienax.
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14

Teopus npenenos (vacts 3).
B peEIYIbTATE pa60T},1 CTYACHT HpI/IO6p€T€T YMEHUA BBIMUCIICHUSA IICPBOTr0 U BTOPOI'O 3aMEHATCIIbHBIX
npeaciioB.

15

Teopus npenenos (4acTsb 4).
B pEIYJIbTATE pa6OTI)I CTYACHT HpI/IO6peTeT YMEHUA UCTIOJIb30BaHUS OCHOBHBIX 9KBHMBAJICHTHOCTEH Inpu
BBIYMCJICHUH NIPEACIJIOB, 3aMCHA HepeMeHHOﬁ B nIpeaciiax.

16

Teopus npenenos (4acTsb 5).
B pe3ynbrate paboThI CTYIEHT IPUOOPETET YMEHHUS HCCIeI0BaHHEe (DYHKITUHM HA HETPEPHIBHOCTb.

17

[IpousBonnbie u quddepenunanst GyHKIUM (4acThb 1).
B pPEIYIbTATE pa6OTBI CTYACHT ano6peTeT HaBbIKW BBIYUCIICHHUE TPOU3BOJHbBIX.

18

[IpousBonnbie u quddepenunansl GyHKIUY (4acTb 2).

B pEIYIbTATE pa6OTI)I CTYACHT HpI/IO6p6T€T YMCHMUS: BBIYUCIICHUSA HpOI/ISBOHHOﬁ CTENECHHO-TI0KA3aTeIbHOM

(yHKIMHY, BEIYUCIICHUS TPOU3BOIHON (DYHKIINH, 3a]JAaHHOH NapaMeTPpUYECKH.

19

[IpousBonnbie u quddepenunansl GyHKIUH (4acTb 3).
B pesynbrate pabOThI CTYACHT HPHOOPETET YMEHHUS: BBIYUCIICHHE MPOM3BOIHBIX BBICIIHX IOPSAKOB,
BBIYHCIIECHHS TUPPEPEHIINATIOB BHICIIHX MTOPSIKOB.

20

[IpousBonnbie u quddepenunansl GyHKIUY (JacTb 4).
B pe3ynbrare paboThl CTyIeHT IPHOOPETET HABBIKKM UCIIOIb30BaHMs MpaBmia Jlomuras ajsi BBIYUCICHHS
TPEJIENOB.

21

[TpousBoaubie 1 nuddepenuansl GyHKIANA (4acTh S).
B pesynbrate paboThl CTY/ICHT NPUOOPETET YMEHHS UCCIIEAOBaHNs ()YHKLIIMK HA MOHOTOHHOCTb.

22

[TpousBoaubie u nuddepennranst GyHKIUN (JacTh 6).
B pesynbrate paboThl CTYICHT IPUOOPETET YMEHHS UCCIIEAOBaHNS (YHKLIUH HA BBITYKIOCTD U
BOIHYTOCTb.

23

[IpousBoubie 1 nuddepennuansl GyHKIUA (4acThb 7).
B pesynbraTte paboThl CTYICHT IPHOOPETET YMEHHSI HAXOXKIACHUS ACUMITOT () yHKIHH.

24

[TpousBoubie 1 nuddepenuansl GyHKIUN (4acTh 8).
B pesynbraTte paboThl CTY/ICHT IPUOOPETET YMEHHs: HCClieoBanne (DYHKIMH, TIOCTPOCHUE rpaduka
(YHKIMH 110 UCCIIEIOBAHUIO.

25

Heonpenenennslii uaTerpan (4acto 1).
B pesynpraTte paboThl CTyJeHT IPpUOOPETET YMEHNUS BBIYUCICHHS HEOTIPEAeICHHBIX HHTEIPAJIOB C
TTOMOIIBIO TAOJIHIIEI HHTETPAJIOB.

26

Heonpenenennslii uaTerpan (4acto 1).
B pesynpraTte paboThl CTYyAEHT IPUOOPETET YMEHHUS BEIUNCICHNS HEOMPEASICHHBIX HHTEIPAJIOB C
TTOMOIIBI0 TAOJIHIIEI HHTETPAJIOB.

27

Heonpenenennplii uaTErpai (4actp 2).
B pesynbraTte paboThl CTYAEHT NPHOOPETET YMEHHS: BBIYHCICHNE HEOPEIEIEHHOTO HHTErpaja ¢
TIOMOIIBIO 3aMEHBI IEPEMEHHON, HHTETPUPOBAHHE 110 YACTSIM.

28

Heonpenenennsiit uaterpan (4acto 3).
B pesynbraTte paboTh CTYASHT IPpHOOPETET YMEHUS HHTEIPHUPOBAHMS PAIMOHAIBHBIX IPOOEH.

29

Heonpenenenusiit uHTErpai (4acts 4).
B pesynbraTte paboThI CTYAEHT IPHOOPETET YMEHHSI HHTETPUPOBAHUS HPPALMOHAIBHBIX ()YHKITHH.

30

Heomnpenenennslii naTerpan (4acts 5).

B pesynbraTe paboThI CTYAEHT IPHOOPETET YMEHHS HHTETPUPOBAHMUS TPUTOHOMETPUYECKHE (DYHKIIUH.

31

OmnpeneneHHbli HHTErpat (4acto 1).
B pe3yabTaTe pa6OTBI CTYACHT HpI/IO6p€T€T YMCEHUSA: BBIMUCIICHUC OIIPEACICHHOI O MHTETpajia, 3aMCHa
HCpeMCHHOﬁ B OIIPEACIICHHOM HMHTCIPAJIC, BBIYUCIICHUC rmoma)lef/i IINTOCKHUX (1)I/Il“yp.




n/n

TemaTrka MpakTHUECKUX 3aHITHI/KPATKOE COJICpIKaHUE

32

[TonsiTne HECOOCTBEHHOTO MHTETpasna (4actsh 1).
B peEIYIbTATE pa6OTBI CTYACHT HpI/IO6p€T€T YMEHUA BBIYUCIICHUA HECOOCTBEHHBIX HUHTETpaJioB.

33

[IpounsBoaHast GYHKIIMH HECKOJIBKHUX IMTEPEMEHHBIX (4acTh 1).
B pEIYJIbTATE pa6OTI)I CTYACHT HpI/IO6peT€T HAaBBIKA BBIYUCIICHNE YaCTHBIX ITPOU3BOJHBIX (byHKIII/II/I ABYX
NEPEMCHHBIX.

34

[IpounsBoaHast GYHKIIMH HECKOJIBKHUX IMTEPEMEHHBIX (4acTh 2).
B pesynbraTte paboThI CTYIEHT NPHOOPETET YMEHHSI IPUMEHEHUs MTOTHOro Aud depeHnmnana K
HpI/I6J'II/I)KeHHI)IM BBIYUCJICHUAM.

35

[Mpou3BoaHAas PYHKIUU HECKOJIBKUX MEPEMEHHBIX (4acTh 3).

B pe3ynbrate paboThl CTYEHT IPUOOPETET YMEHUS: BEIYUCICHUAE TIPOU3BOIHON (DYHKIMH 110
HanpaBJICHUE, BBIYUCIICHUE BCKTOPA I'paJUCHTA, HAXOXKICHNUE YPaBHCHUA KacaTeJIbHOM IIIOCKOCTH U
HOpMaJIM K NOBCPXHOCTH.

36

[IpousBoHas (yHKIIMHM HECKOJIBKUX NTEPEMEHHBIX (4acTh 4).
B pesysnbTate paboThl CTYAEHT IPUOOPETET YMEHHS HAXOXKISHHS KCTpeMyMa (DYyHKLIUH ABYX
MIEPEMEHHBIX.

37

KpaTHbie u kpuBoJMHEHbIE HHTETpaJIbl (YacTh 1).
B pe3ynbrare paboThl CTYJEHT PHOOPETET YMEHUSI BEIUUCICHUSI IBOWHBIX HHTETPAJIOB, PACCTAHOBKH
MIpE/IeNIOB UHTETPUPOBAHHUS.

38

KpaTHble n kpuBoJIMHEHbIE HHTETpaJIbI (4acTh 2).
B pesynbrate paboThl CTYICHT NPUOOPETET YMEHHSI BBIYUCIICHHS IBOMHBIX HHTETPAJIOB B IMOJISIPHBIX
KOOpJIUHATaX.

39

KpatHbie n KpuBOIMHEHHBIC HHTETPANIBI (4acTh 3).

B pesynbTaTe paboThl CTYISHT NPHOOPETET YMEHNUS BEIYHUCICHUS IUIOMWAIH [NIOCKOI (QHUTYpHI.

40

KpatHbie n KpuBOJIMHEHHBIC HHTETPANIBI (4acTh 4).
B pesynbraTte paboThl CTY/ICHT IPUOOPETET YMEHHsI BBIYHUCIICHHSI KPUBOJIMHEHHOr0 HHTerpaia [ pona.

41

KowmriexcHpie yncia.

B pesynbsTaTe paboThI CTYIEHT PHOOPETET YMEHU: BEIIIOIHEHHE ISHCTBUI HaJl KOMIUIEKCHBIMU YHCIIaMH,
(OpMBI 3aIHCH KOMILIEKCHOTO YHUCIIA, BO3BEIECHHE KOMIUICKCHOT'O YMCiIa B CTENICHb, U3BJICUCHHE KOPHS U3
KOMIUIEKCHOT' O YHCIIa.

42

Judbdepenunanbapie ypaBHeHHS (d4acTh 1).

B pesynbrate paboThI CTYICHT NPUOOpETET yMeHHUs pelieHus AudGepeHIaIbHbIX YPABHEHHH TEPBOT0
mopsiika (ypaBHEHUS C Pa3AessIoINMICS IepEMEHHBIMU, OTHOPOIHBIC YPaBHEHUS, THHEHHBIC YpaBHEHMS,
ypaBHeHHs1 bepHymm).

43

Juddepenunanbabie ypaBHEHUS (4acTh 2).
B pesynbrate paboThl CTYACHT MpUOOpeTeT yMeHus petieHus udepeHIInanbHbIX YpaBHEHHI BTOPOrO
TIopsaKa, JOITYCKAaroIuX MOHMKEHHUE ITOPsIKA.

44

Huddepennnanbubie ypaBHeHUs (4acTb 3).
B pesynbraTte paboThl CTYASHT IPHOOPETET YMEHHUS pEIIeHUs] OTHOPOIHBIX TU(PepeHINaTBHBIX
YpaBHEHHUI BTPOTO ITOPSIKA € TOCTOSHHBIMU KO3 (DHITEHTaMH.

45

Juddepennnanbubpie ypaBHeHUs (4acTb 4).
B pesynprate paboThl CTyJeHT IPUOOPETET YMEHHUS PEIICHUsT HEOMHOPOIHBIX MH(PepeHIINa0THBIX
YpaBHEHHIA BTOPOr'o MOPsIKa € IIOCTOSIHHBIMU KO3((HIIMEHTAMH CO CIICHUAIBHOMN MPaBOi YacThIO.

46

Huddepenunanbupie ypaBHeHUs (4acTb 5).
B pe3yabTaTe pa6OTBI CTYACHT HpI/IO6p€T€T YO3HAKOMIJICH € MCTOA Bapualnuu MMpOnU3BOJbHBIX IMOCTOAHHBIX.

47

Huddepennnanbupie ypaBHeHUs (4acThb 6).
B pesynbraTte paboThI CTYAEHT NPHOOPETET HABBIKU penieHus qudepeHIInanbHbIX YpaBHEHNH pa3HbIX
THIIOB.




TemaTrka MpakTHUECKUX 3aHITHI/KPATKOE COJICpIKaHUE

/i

48 |duddepenunanbupie ypaBHeHUs (4acThb 7).
B pesynbraTte paboThI CTYEHT NPHOOPETET YMEHHS PEIICHHS CHCTEM AN depeHINaIbHBIX YPaBHEHHUH.

49 |Yucnossie paas (dacts 1).
B pe3ynbrate paboThI CTYEHT IPUOOPETET YMEHHUS: UCIIONB30BAHIE HEOOXOIUMOT0 TIPHU3HAKA
CXOAUMOCTH JIA UCCIICA0BAHUA CXOAUMOCTU YUCIIOBBIX PSAI0B, UCIIOJIB30BAHUC 0606HIeHHOFO
TapMOHHWYCCKOI' 0 pdaaa It UCCICAOBAHUA CXOAUMOCTH YHUCIIOBBIX PsAJI0B, UCITIOJIb30BAHUEC NHTCTPAJIBHOI'O
pUu3HaKa IJIsd UCCIICAOBAHNS CXOAUMOCTU YUCIOBBIX PAOOB.

50 |Yucnosslie psapl (4acTh 2).
B pesynbraTte paboThI CTY/IEHT NPHOOPETET YMEHHS UCCIIEAO0BAHMS PSAIOB HA CXOIUMOCTh C TIOMOIIBIO
npu3HakoB [lanamoOepa, paankansHoro npusHaka Komm.

51 |YucnoBsie psaasl (4acTh 3).
B pesynbraTte paOboThI CTY/IEHT IPHOOPETET YMEHHS MCCIIEOBAHNUS PSJIOB HA a0CONIOTHY U YCJIOBHYIO
CXOOAUMOCThD.

52 |DyHKIMOHAIBHBIC PSIIBI (4acTh 4).
B pe3ynbrare paboThl CTYJEHT MPHOOPETET YMEHUS BEIUUCICHUS 00IaCTH CXOMMOCTH CTETICHHBIX PSIJIOB.

53 [PaznoxxeHne QYHKITMHM B CTEIICHHBIC PAIBI (4acTh 5).
B pe3ynbrare paboThl CTYJEHT MPUOOPETET YMEHUsI Pa3iIoKeHUs PYHKIIHMIA B CTEIIEHHBIE PS/IbI.

54  (Paner @ypre (dacTsb 6).
B pe3ynbrare paboThl CTYJEHT MPUOOPETET YMEHUsI pa3sioxkeHust QyHKIHN B psiabl Dypbe.

55 |[IpunokeHue YMCIOBBIX U (PYHKIIMOHATBHBIX PSAIOB (4acTh 7).
B pesynbrate paboThl CTYACHT NPUOOPETET YMEHHsI TPUOJINIKEHHOrO BEIYMCIICHHS 3HAUCHU I (DYHKLIUA,
HpI/I6J'II/I)KeHHOFO BBIYHCJIICHUS ONPEACIICHHBIX UHTETPAJIOB.

56 |[IpunoxkeHue YMCIOBBIX U (PYHKIIMOHATBHBIX PSAIOB (4acTh §).
B pesynbrate paboThl CTYICHT NPUOOPETET YMEHHs TPUOJINKEHHOr0 penieHust quddepeHnnanbHbIx
YpaBHEHHUH.

57 |Cnyuaiinbie coObITHs (4acThb 1).
B pesynbraTte paboThl CTY/ICHT IPUOOPETET YMEHHS PEIICHUS 33124 Ha KJIACCUYECKOe ONpe/IelieHe
BEPOSITHOCTEM.

58 |Cnyuaiinbie coObITHS (4acTh 2).
B pesynbraTte paboThl CTYICHT IPHOOPETET YMEHHS PEILICHHS 3a]a4 C HCIIOIb30BAHHEM TEOPEM CIIOKEHHS
BEPOATHOCTEN U YMHOKEHHSI BEPOSITHOCTEM.

59 |[Cnyuaiinbie cOOBITHS (4acThb 3).
B pesynbraTe paboThl CTYISHT IPHOOPETET YMEHHUS pElIeHNs 3a1ad C MCIOIh30BaHNEM (OPMYITBI TOTHOMH
BEPOATHOCTH.

60 [Cnyuaiinbie cOOBITHS (4acThb 4).
B pesynbrate paboThl CTyAeHT IpHOOPETET YMEHHUS HCTIONB30BaHMA (hopMyisl bepHymH, GopMyITsl
[Tyaccona, okanpHOHM U HHTETpaTbHON (hopMyn Myaspa-Jlamaca mpu pemeHny 3a1adq.

61 |Cnyuaiinble BETUYHHBI (4aCTh 5).
B pesynbraTte paboThl CTYyASHT IPHOOPETET YMEHHUS TIOCTPOCHUS 3aKOHA PacIIpeNeTICHNs BEPOSTHOCTEH
TVICKPETHOH CITy9aiiHOW BENWYHUHBL, OyIeT O3HAKOMJICH ¢ OMHOMHUAIBHBIM pacIipereIeHHEM,
pacnpenenenueM Ilyaccona, reOMETpUUECKUM PAaCIPEAEIEHUEM CITYYaliHON BEITUYUHBI.

62 |Cnyuaiinbie cOOBITHS (4acTh 0).
B pe3yabTaTe pa6OTBI CTYACHT an06peTeT YMEHHUA BBIMUCIICHUS MAaTCMATUYCCKOI'O OXKUJIaHN,
AUCICPCHUU, CPEAHCTO KBAAPATHICCKOTO OTKIIOHCHUS JUCKPETHBIX CHy‘IaﬁHBIX BCJIIMYHH.

63 |CnyuaiiHbie BETUYUHBI (4aCTh 7).

B pesynbraTte paboThl CTYAEHT Oy/IEeT 03HAKOMIIEH C HENIPEPHIBHBIMH CIIyYailHBIMU BETHUUHAMH.
[Tpnobperer ymeHHs HaXOKACHUS (DYHKIUH pacIpeIeNIeHNs 10 M3BECTHON TNIOTHOCTH PaclpeAeIeHHs.




TemaTrka MpakTHUECKUX 3aHITHI/KPATKOE COJICpIKaHUE

/i
64 |Cnyuaiinbie BETUYMHBI (4aCTh 8).
B peEIYIbTATE pa60T},1 CTYACHT 6y)1€T O3HAKOMJICH ¢ OCHOBHBIMH 3aKOHAMHU paClpeACIICHUS HCIPEPBIBHBIX
Cﬂy‘{aﬁHBIX BCJIMYHWH. HpI/IO6peTeT YMEHHUA BBIYUCIICHUSA MAaTEMATUICCKOI'O0 O)KUJAaHusA, TUCIICPCUHU,
Cp€AHCTO KBAIPATUICCKOI'O0 OTKIIOHCHUA HEIIPEPBIBHBIX CJ'Iy‘-IafIHLIX BCJIMYMH.
4.3. CamocrosiTenpHas paboTa 00yJaromuxcs.
Ne .
Bun camocrositenbHOM paboTh
/i
1 |[loaroroBka K MPaKTUYECKUM 3aHATHSIM.
2 |[ToaroToBka K TEKyIEeMy KOHTPOJTIO.
3 [[ToaroToBka K MPOMEKYTOYHOM aTTECTAIHH.
4 | [logroToBKa K MpOMEKYTOYHON aTTeCTALIUU.
5 | [loaroroBka K TeKyIeMy KOHTPOJIIO.

5. IlepedeHb u3AaHMI, KOTOpBIE PEKOMEHAYETCS WCIIOIb30BaTh MPH

OCBOCHUH JUCHUIUIMHBI (MOIYJIIA).

Ne
/1

bubnuorpaduueckoe onucanue MecTto nocryma

1

Wneun, B. A. Maremarunueckuii ananus B 2 4. Hacte 1 B 2 https://urait.ru/bcode/491294
kH. Knura 1: yaeOnuk 115 By308 / B. A. Winbun, B. A.
CanmoBununid, b. X. CenoB. — 4-¢ u3j., nepepad. u J0OT1I.
— Mockaa : U3natensctBo FOpaiit, 2022. — 324 ¢c. —
(Bricmee oopazoBanue). — ISBN 978-5-534-07067-5. B.
A. Unpnn, B. A. Cagosanuuii, b. X. CennoB YueOHHK
FOpaiir , 2022

Bricuras maremaTnka : yue6Hoe nocodue s By3oB / B. C. | https://urait.ru/bcode/468424
Iunaues. — 8-e uzn., nepepad. u non. — Mocksa :
WznarensctBo KOpaiit, 2021. — 447 c. — (Bseiciiee
obpazoBanue). — ISBN 978-5-534-12319-7. B. C.

HIunayes. YueGHoe nocodue FOpaiit , 2021

CanoBunuas, U.B. Maremaruueckuii ananus. [lpenen u https://urait.ru/bcode/515257
HEMPEepPHIBHOCTH (DYHKITMHM OJTHOU MEPEMEHHOH : yueOHOe
noco6ue a7 By30B / U.B. Cagoauuas, T.H. ®omenko ;
oA obuielt penakiueit B.A. Unsuna. — 2-e uza., nepepaod.
u gon. — Mocksa : M3narensctso HOpaiit, 2023. — 115 c.
— (Bricmiee o6pazoBanue). — ISBN 978-5-534-08473-3.
N.B. Canoanuas, T.H. ®omenko ; o o01ieii penakuuei
B.A. Unbuna. Yue6Hoe nmocobue FOpaiit , 2023

JuddepeHnnanbable ypaBHEHUS : YI€OHUK M IPAKTUKYM https://urait.ru/bcode/468795
st By30B / T. B. MypaTtoBa. — MockBa : M3naTenbcTBo




HOpaiir, 2021. — 435 c. — (Bricuiee oOpa3zoBanue). —
ISBN 978-5-534-01456-3. T. B. MyparoBa. YueOHUK
Opaiir , 2021

5 Teopust BepOATHOCTEN U MaTEeMaTUYECKasl CTATUCTHKA : https://urait.ru/bcode/431167

y4eOHUK 1 npakTukyM ais By3oB / H. III. Kpemep. — 5-¢
u31., mepepad. u qom. — Mocksa : M3garenscTBo KOpaiit,
2019. — 538 ¢. — (Boicmiee oopazoBanue). — ISBN 978-
5-534-10004-4. H. 1. Kpemep. Yuebnuk FOpaiit , 2019

6 Maremaruueckuit ananm3. COOpHUK 3aaHUM: yueOHOE https://urait.ru/bcode/493329

nocobue 11st By30B / B. B. Jlorunosa [u ap.]; mox obmeit
penakiueii E. I'. [InoTHUKOBOK. — 2-€ U37., UCIIpP. U JIOTL
— Mocksa: M3aarensctBo FOpaiit, 2022. — 206 c. —
(Bricmiee oopazoBanue). — ISBN 978-5-534-11516-1. B.
B. Jlorunosa [u ap.]; mox o6meit pegakiueii E. T
[InotHukoBo#. YueOHoe nocobue FOpaiit , 2022

6. IlepeueHbr coBpeMeHHbIX TpodecCHOHAIbHBIX 0a3 JaHHBIX W
WH(POPMAIIMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOT'YT HCIIOIb30BATHCS TIPH
OCBOCHUH JUCHUTIUIMHBI (MOIYJIIA).

1. Hayuno-texaudeckas 6uodmmoreka PYT (MUUT) http:/library.miit.ru

2. DnexTpoHHO-OubIMOTEeUHas cuctema «Jlanwy http://e.lanbook.com/

3. Hayuno-texauueckass o6mbimoreka PYT (MUUT) UDD http://ml.miit-
ief.ru

4. OOpazoBarenbHas wiatrgopma sl YHUBEPCUTETOB U Koyemkei FOpaiit
https://urait.ru/

7. TlepeuyeHb  JHIIEH3UOHHOTO W  CBOOOJHO  PacCHpPOCTPAHIEMOTO
IpOrpaMMHOr0 OOECIEYEeHHs, B TOM YHCIE OTEYECTBEHHOTO IPOU3BOJICTBA,
HEOOXOIMMOTO ISl OCBOEHUS TUCITUTUTHHBI (MOTYJIS).

Microsoft Office, Microsoft Windows.

8. Ommcanme MaTepHATbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW s
OCYIIECTBIICHHS] 00pa30BaTEIBLHOIO MPOIECCA MO JUCHUIUIUHE (MOYIIIO).

Komnbrotepbl, UHTEpaKTUBHBIE JOCKHU, TPOEKTOPbI, SKPaHbI, METIOBBIE JOCKU
(MapKepHbI€ T0CKH).
9. ®opMa MpOMEKYyTOYHOM aTTECTAIUAM:

DK3aMeH B 3 ceMmecTpe.
3auer B 1, 2, 4 cemecTtpax.



10. OueHouHbIE MaTEepUAIBI.

OueHouyHbIE MaTepualbl, TPUMEHSIEMBbIE MIPU MPOBEICHUHN MTPOMEXYTOUHON
aTTeCTalluM, pa3pabaThIBAIOTCS B COOTBETCTBUU C JIOKAJIbHBIM HOPMATHUBHBIM
aktoM PYT (MUUT).
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T.0. Mapkanuu
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C.B. Bomxoaun



