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1. IlepevyeHb NJIAHMPYEMBIX Pe3yJbTATOB 00y4eHHS 110 JUCHHUILINHE,
COOTHECEHHBIX € INIAHUPYeMBbIMH pesyiabTaramMu ocsoenusi OIIOII BO

HenssMu u3ydeHUs! TUCIUTUINHBI SBIISCTCS:

1. ®opmupoBaHUe CIOCOOHOCTH K BOCIPHUATHIO, O00OIIEHUIO U aHAIN3y HH(OPMAIIUH,

2. OcBoeHHE HEOOXOJUMOIr0 MAaTeMAaTHUYECKOro ammapara, HOPUMEHSEMOro Ipu
PEIICHUN PAa3INYHBIX MPOGECCHOHATBHBIX 3a/1a4,;

3. ®opMupoBaHHE TOTOBHOCTH MPHMEHSTh METOJbI MAaTEMaTHUECKOTO aHalu3a W
MOJICTTUPOBAHUS B MPOPECCHOHATHHOMN IEITeIHHOCTH.

B nponecce o0OydeHHs CTyIEHT IPHOOpETaeT M COBEPLICHCTBYET CIEAYIOLIUE
KOMITETEHIINH.

VYK-1. CniocobeH oCylIeCcTBISTh NOUCK, KPUTUUECKUN aHalM3 U CUHTE3 MH(OpMauu,
MPUMEHATh CUCTEMHBIN MOIXO]I JUIsl pEIEHUS] TOCTABJICHHBIX 3a7a4

OI1K-3. Crioco0OeH KCIoinb30BaTh COBOKYITHOCTh HEOOXOAMMBIX MaTEMAaTUYECKUX
METOJIOB JIJIsl pELIEHU 3aa4 IPO(ECCUOHATIBHON JEATEIBHOCTH.

OCHOBHBIMH 32/1a4aMM JUCLUUIUIAHBI SABJISIIOTCS:

1. Hath cTyneHTaM 0a30Bbl€ 3HAHUS 10 CICAYIOIMIUM pasleiiaM MaTEeMaTHUKHU:
AJIEMEHThl AHAIIUTUYECKOW TEOMETPUU W JIMHEHWHOW aireOphbl, Havalla MaTeMaTH4eCKOTro
aHalM3a, WHTErpajJbHOE MCYHCIICHHUE, (DYHKIIMM MHOTUX TEpeMEeHHBIX, AuddepeHnnanbuble
yYpaBHEHUS, PSAIbI,

2. HayuuTb cTyZIeHTOB pemniaTh TUIIOBbBIC 3aa4U TUCIUTIINHBI;

3. [To3HAaKOMHUTHL CTYJEHTOB C IMpUMEpPaMH MaTeMaTHYECKOrO0 MOICIHPOBAHUS U
aHanu3a B 00J1acTh uX NMpoheCCUOHAIBHOU JIeSITEIHLHOCTH.

ITokazarenb OCBOEHUS KOMIIETEHIIUNA OTPAXKAIOT CIEIYIOIINE NHIANKATOPBI:
HeoO0xoaumble 3HaAHMA:
- ONMCAaHME CYTH MPOOJIIEMHOI CUTYyaINH
- 3HAeT OCHOBHBIC MOHSTHUS TEOPUU MPEACIIOB M HEMPEpPHIBHOCTH (YHKIHUM OAHON H
HECKOJIbKHUX JEHCTBUTENBHBIX IEPEMEHHBIX;
- 3HAET OCHOBHBIE METObI TU(D(HEePEHIIMATBHOTO UCUUCTECHUS (PYHKIUN OHON U HECKOIBbKUX
JNEHUCTBUTEIbHBIX IEPEMEHHBIX;
- 3HAeT OCHOBHBIE METOJbl MHTETPAJBLHOTO HCUUCICHHS (YHKIUN OJHOM M HECKOIbKUX
NENCTBUTENBHBIX IEPEMEHHBIX;
- 3HAET OCHOBHBIE METO/IbI UCCIIEIOBAHUS YUCIOBBIX U (PYHKIIMOHAJIBHBIX PSIOB;
- 3Hae€T OCHOBHBIE 3a/1a4ll T€OPUU (PYHKIMH KOMIUIEKCHOTO IIEPEMEHHOTI0;
- 3HA€T OCHOBHBIE THUIIBI OOBIKHOBEHHBIX IU((EepeHINAIbHBIX YpPaBHEHUH M METOABl UX
peuIeHus;
- 3HaeT OCHOBHbIE TIOHATUS TEOPUM BEPOSTHOCTEH, 4YMCIOBBIE M (PYHKIIMOHAJIbHBIE
XapaKTEPUCTUKHU PACIIPENECICHUM CIy4YalHbIX BEJINYMH U X OCHOBHBIE CBOWCTBA;
- 3HAeT KJIACCUYECKHE MPENEIbHBIE TEOPEMBI TEOPUH BEPOSITHOCTEM;
- 3HA€T OCHOBHBIE MTIOHATHUS TEOPUH CIIy4alHBIX IPOLECCOB;
- 3HAeT [TIOCTAHOBKY 3aJ1a4 ¥ OCHOBHBIE NIOHATHSA MATEMAaTUYECKON CTAaTUCTUKH;



- 3HAET CTaHJApTHHIE METOJbl MOJYYEHHUS TOYEUHBIX U MHTEPBAIbHBIX OLIEHOK MapameTpoOB
BEPOSITHOCTHBIX pacIpeiesieHu;

- 3HAaeT CTaHJapPTHBIE METOIbI TPOBEPKU CTATUCTUUECKUX THUIOTES;

- 3Ha€T OCHOBHBIE MOHATHUS U METO/IbI MATEMAaTUYECKOM JIOTUKU U TEOPUU aJITOPUTMOB

- 3Ha€T OCHOBHBIE MOHSATHS, COCTABIISIONINE MTPEIMET AUCKPETHOM MaTeMaTHKU

- 3HAeT OCHOBHBIE METOJbI pEIIeHUsl 337ad NMPOoPEecCHOHANTBHON 00JAaCTH C MPUMEHEHHEM
JVCKPETHBIX MOJIEIICH

- 3HAET OCHOBHBIC TOHATHS TEOpUU HHPOpMamuu (PHTPONUSA, B3aWMHAs HHPOpMAIUA,
UCTOYHUKH COOOIIECHUI, KaHAJIBI CBSI3H, KOJIbI)

- 3HAET MOHATHE MPOMYCKHOM CIOCOOHOCTU KaHalla CBSI3U, NPSIMYI0 M OOpaTHYIO TEOPEMbI
KoJupoBaHusl (0€3 J0Ka3aTeIbCTBA)

- 3HAET OCHOBHBIE METOJIbI ONTHUMAIBHOIO KOJAMPOBAHUA HCTOYHUKOB HH(pOpManuu (KoJ
Xaddmana) ¥ MOMEXOYCTOMYMBOTO KOJAUPOBAHMSI KaHAJIOB CBA3U (JIMHEHHBIE KOJIBI,
[UKJIAYECKHUE KOJIbI, KOJT XOMMHHTa)

Heo0xogumbie ymeHnus:

- BBISIBJICHHE COCTABJIAIOIMINX MPOOIEMHON CUTYAIlUHU U CBSI3€H MEXTy HUMU

- yMeeT WucclIenoBaTh (YHKIIMOHATbHBIE 3aBUCHUMOCTH, BO3HUKAIOIIWE TMPH pPEIICHUH
CTaHAAPTHBIX MPUKIIATHBIX 33]1a4;

- YMEET MCIIOJIb30BaTh TUIIOBBIE MOAEITH U METOBl MATEMAaTUIECKOTO aHAIN3a MPH PEIICHUN
CTaHAAPTHBIX MPUKIIATHBIX 33]1a4;

- yMEeT MPUMEHATh CTaHAAPTHBIC BEPOSITHOCTHBIC M CTATHCTUYECKUE MOJEIH K PEIICHHUIO
TUIIOBBIX MPUKIIAHBIX 33]1a4;

- yMeeT HCCIe[OoBaTh MPOCTEHUIINE TIeOMETPUUYECKHEe OOBEKThl MO HUX YpPaBHEHUSIM B
Pa3TUYHBIX CUCTEMAX KOOPAMHAT

- YMEET ONEepPUPOBAThH C YUNCITOBBIMH M KOHEUHBIMU TOJISIMU, MHOTOYWICHAMH, MAaTPUIIAMU

- YMEET peliaTh OCHOBHBIC 33/1a4 JTUHEHHOM anreOphl, B YaCTHOCTH

- YMEET CTPOUTh MaTeMAaTUYECKUE MOJIEIH 3aJad MpodeccuoHaIbHOM 001acTu

- YMEET NMPUMEHATh CTAHAAPTHBIE METObI JUCKPETHOM MATEMAaTHKH K PEIICHHIO THUITOBBIX
3aay

- YMEET BBIYHCIATH TEOPETUKO-UHPOPMAITMOHHBIE XaPAKTEPUCTUKA UCTOUYHUKOB COOOIICHUIA
Y KaHAJIOB CBSA3U (HTPONHUS, B3aUMHAasi HHPOPMALIMH, IPOITYCKHAs! CHOCOOHOCTD )

- YMEET pelaTh TUIOBbIE 3aa4i KOAUPOBAHUS U ACKOINPOBAHUS

Tpynosbie neiicTBus:

- BBIOOp crioco0a 000CHOBaHUS pelieHus (MHAYKIUS, AEAYKIUs, 10 aHAJIOTUH) MPOOIeMHOMN
CUTYaINH

cOop u cuctemaTu3anus uHGopMaIuu o npodIeMe

- OIIEHKA aJICKBaTHOCTH U JJOCTOBEPHOCTH HH(POPMAIIMH O TIPOOIIEMHON CUTYyaITUU

- BBIOOp METO/I0B KPUTUUECKOTO aHAJIN3a, aJIeKBATHBIX TPOOIEMHONM CUTYaITUU

- pa3paboTka 1 000CHOBaHUE IJIaHA JCHCTBUI TIO PEIICHUIO TPOOJIEMHOMN CUTYaIlUn

- BIIQJIC€T HaBBIKAMU THUIOBBIX PACYETOB C HCIIOJb30BAaHUEM OCHOBHBIX (HopMyIn
b depeHnanbHOTO M HUHTErPalbHOTO UCUMCIIECHUS;

- BJaJCeT HABBIKAMHM HCIIOJIb30BAHUSI CIPABOYHBIX MATEPHAIOB MO MaTEMaTUYECKOMY
aHaIMn3y.

- BIAJCET HABBIKAMHM HCIIOJIb30BAHUSI METOJIOB AHAIUTUYECKOW TeOMETPUM W BEKTOPHOMU
anreOpbl B CMEXKHBIX JUCHUIUIMHAX U (DU3UKE

- BJIaJICET CTAaHAAPTHBIMU METO/IaMU JTMHEHHOU aJireOpbl

- BJIaJICE€T HAaBbIKAMH CaMOCTOSITEILHOTO pElIeHUsI KOMOMHATOPHBIX 3a7a4



- BJIAACCT HABBIKAMH HAXOXICHHA PA3JIMYHBIX IIapaMCTPOB H HpGI[CTaBJ'IeHI/Iﬁ 6y.]'ICBI>IX

bynxpmii;
- BJIaJIC€T HAaBbIKAMU BBIUYMCIICHUS MTapaMeTpoB rpados

2. Mecto qucuumiinnsl B ctpykrype OIIOII BO

Hucuumnuna «Teopust TpadoB» OTHOCHUTCS K 0O0sA3aTENbHOW YacTH OCHOBHOM
npodeccuoHanbHOM  00pa3oBaTeNbHOM  HPOrpaMMBbl  MOATOTOBKH  OakajlaBpOB IO
HarnpasieHuto 10.03.01 «MudopmanmonHas 6€30MaCHOCTHY.

W3ydyeHne naHHON TUCUUIUIMHBI 0a3upyeTcsl Ha OOLIMX 3HAHUAX U KOMMYHHUKATHBHBIX
KOMIIETEHIMSIX, OJIYYEHHBIX B CPEAHUX 00PAa30BaTEIbHbIX YUPEKICHUIX.

3HaHUs ¥ KOMIIETCHIIMH, TIOTy4YE€HHbIE IPYU OCBOEHUU JUCLMILUIMHBL, SBISIFOTCS 0a30BBIMU
UL U3Y4YEeHUs THocleayromux — aucuuiuinH: - «Kpunrorpapuueckue  METOABI  3alllUThI
uHpopmauum», «Maremarndyeckass JIOTMKa W TEOpHs aaroputMmoB», «MHpopmannoHHbIe
MPOLIECCHI M CUCTEMBI KaK 00BEKThI MHPOPMAIIIOHHON 0€3011aCHOCTIY, IPOX0XKICHHUS IPAKTHKH,
rOCYAApCTBEHHONM WTOrOBOM aTTECTALMM U BBINOJHEHUS BBITYCKHON KBaTU(UKAIMOHHON
paboThI OakaaBpa.



3. O0beM IUCHHUIIMHBI M BBl Y4eOHOH padoThI

OOmiass TPyHOEMKOCTh ITUCHUIUIMHBI Ui CTYAEHTOB OYHOW (HOpMBI COCTaBISIET 3

3aueTHEIX eauHuil, 108 gacos.

Taoauma 1
Bunbi 3ansaTuii Bcero Cemectp Cemectp Cemectp Cemectp
4acoB nepBbIi BTOPOi TpeTHil YeTBePThIi
OO6mas TpyA0eMKOCTh 108 108
OYHAS ®OPMA OBYYEHUS
AyIUTOpHBIEC 3aHATHS 48 48
Jlexmmu (JT) 16 16
Ipaxrraeckue 3ausaTus (I13) 32 32
JlabopatopHsie paboTs! (JIP) - -
CamocTosiTeIbHasi padoTa 50 50
Jlpyrue  BHAbI  KOHTAKTHOI 10 10
padboThI
IIpakTHyeckast MOATOTOBKA HET -
KypcoBble, pacuyeTHo-rpaduyeckue - -
padoThI
KontpoabsHas padora, + +
JAoMallIHee 3aaHHe
Tekyuuii KOHTPOJIb 3HAHUH Tect Tect
(7 - 8,15 - 16 nenean)
Buja uToroBoro KoHTpoJIst JK3aMeH JK3amMeH
OYHO-3A0YHAS ®OPMA OBYYEHUSA
AyauTOpHBIE 3aHATUS 28 28
Jlexuuu (JI) 12 12
Ipakrraeckue 3ausaTus (I13) 16 16
Jlabopatophsie paboTs! (JIP) - -
Jlpyrue  BHAbI  KOHTAKTHOWM 10 10
padoThI
CamocTosiTeTpbHasi padoTa 78 78
IIpakTHyeckasi NOArOTOBKA HeT Her
Kypcossbie, pacdeTHO-rpaguyecKHe - -
padoThI
Kontpoabsnas padora, + +
JAoMallIHee 3aaHHe
Buja uToroBoro KOHTpoOJIst 3auyer ¢ 3auer ¢
OLICHKOI OLICHKOI

Iloo opyeumu eudamu KOHMAKMHOU paboOmvl NOHUMAEMCS: 2PYNNoGble U UHOUBUOYAIbHBIE KOHCYIbMAYUU,

mecmupoearnue




4. Copep:kaHue IUCHUTLTHHBI

4.1. TeMbl JUCHUILIMHBI M BUABI 3AHATHI

Taoauna 2
Haumenosanue Jlekumu, IIpakTuyeckue 3auaTHA B Kon
TeM yac. oun/3a04 | 3aHATHS, YaC | MHTEPAKTUBHOW | gommereHmmii
OYH/3204 ¢opme, uac
0YH/3204

Tema 1. 212 52 HET YK-1
BBenenne B Teopuio
rpagos
O0xoabl rpados
Tema 2. 212 5/2 HeT YK-1
3agaun, cBA3aHHLIE C
o0xonamu rpagos
JepeBbst
Tema 3. 212 5/3 1/1 VK-1
ILnanapHbie rpadgul

212 5/3 1/1 OIIK -3
Tema 4.
JiijiepoBbI U
raMHJIbTOHOBBI
rpagni
Tema 5. 4/2 6/3 1/1 OIIK -3
IocTpoenue
MaKCHMAaJbLHOTO
MOTOKA.
Tema 6. 412 6/3 1 OIIK -3
IpuknanHbie 3a1a4u
Teopuu rpados
Hroro: 16/12 32/16 4/4

4.2.Conep:xaHue TeM JUCHMILTHHBI

Tema 1. BBenenue B Teopuio rpagoB. VcTropusi BOSHUKHOBEHHUS U Pa3BUTHS TEOpUH rpados.
OcHOBHBIE TIOHSTUSL U  OMNpeJeNeHus: TOHsATHE rpada, BeplIMHBL, pedpa, IyTH,
OpUEHTHUPOBaHHBIE M HEOPUEHTUPOBAHHBIE TI'padbl, MpocToi rpad, MeTiau, KpaTHble pedpa,
BUIbl TpadoB, moarpadsl W JONOJHEHHUs, omnepauuu Haja Tpadamu. CTerneHu BepIIMH.
Teopema Ditnepa. CriocoOsI 3aganus TpadoB.



O0xoabl rpagosB. IlyTb, mpocTOM NyTh, LUKIMYECKUH MYyTh, LEMNb, HUKI. CBA3HOCTH,
KOMITOHEHTHI cBsi3HOCTH. [loHsiTne o0xona. Buasl 06xomn0B. O6X0/ B ri1yOHHY: peKypCUBHAs
U HepeKypcHuBHas peanuzanus. O0Xo1 B IIMPUHY: HEPEKYPCUBHAS peaTn3alusl.

Tema 2. 3agaum, cBsi3aHHble ¢ o0xomxamu rpagos. Haxox/ieHrne KOMIIOHEHT CBSI3HOCTH.
[Touck xkpaTuaimux myTe B HeB3BemeHHOM rpade. I[locTpoeHne OCTOBHOTO Jepena.
[IpoBepka rpada Ha aMMKINYIHOCTh. Tomojorudueckas coptupoBka. [locTpoeHrne MHOXKECTBa
dbyHIaMeHTaNbHBIX IHUKIOB. [IpoBepka Ha IBYAOIBHOCTh. MOCTBI M TOYKH COUJICHEHHS.
JllepeBbsi. [lonstue nepesa, mucTa, Jieca. Xapakrepusamus naepeBbeB. [lmanapubie rpadsl.
[Tnockoe u3o0paxeHue cBA3HOTO rpada.

Tema 3. Ilnanapubie rpadbl. ['panu. QPopmyna Oiinepa, cuencreuss. Kpurepuii
niaHapHOCTH. [lnaHapHOCTh AepeBbEB.

Tema 4. JiljiepoBbl 1 TaMUIBTOHOBBI rpadsl. [loHsTHE HilNepoBa MyTH, 3ilJiepoBa LHUKIIA,
siiepoBa rpada. HeoOxonumele U JOCTAaTOUHBIE YCIOBUS CYIIECTBOBAHUS 3illiepoBa IyTH.
Kpurepuit sitnepoBoctu rpada. IloHsTHe ramMuibTOHOBAa MyTH, TAaMUIBTOHOBOTO ITMKJIA,
raMmuiIbTOHOBOTO rpada. JloctaTouHoe ycinoBue raMuiabTOHOBOCTH Tpada. Kparwaitimme
nyru B rpagax. Ilonstue B3BemenHoro rpada. IlocraHoBka 3agauM HaXOXKICHHS
KpaTyaiiiero mnyTH BO B3BemleHHOM rpade. Anroput™ Popna-bemnmana. Ajaroputm
Henkcrpsl. AnroputM dionaa.

Tema 5. IlocTrpoeHue MakcuMaJbHOro nmoroka. Ilowarne mortoka. IloctaHoBKa 3amaud.
[loctpoenne  yBemmuuBaromen uenu. Anroput™m  Poprpa-donkepcoHa NOCTPOCHHS
MAaKCHMAJIBHOTO MOTOKA.

Tema 6. Ilpuxkiaaanbie 3amauu Teopuu rpadgoB. 3a7ayu O HAXOXKICHUU MapIIpyTa
MUHHUMAJIbHON CTOMMOCTH M@Ky 3aJJaHHOM Mapoil Topo1oB. 3ajauu O "MOKPHITHH" 00JIacTH.
3amaya 0 COCTaBJIEHUM pacnucaHuil. 3agaya o cOope mycopa. 3ajada O MOCTPOCHUU CETH
KOMMYHHKALIUH.

5. IlepeyeHb yueOHO-METOAMYECKOr0 OOecrevyeHHus JJIsi CAMOCTOSATEJbHONH pPadoThl MO
AUCHUILINHE (MOAYJII0)

1. «Meroaudeckue ykazaHus sl OOy4aromuxcs MO0 OCBOSHUIO AUCITUTIITUHBI

6. ®OH/ OLIEHOUYHBIX CPEACTB /ISl IPOBEAEHHsI IPOMEKYTOYHOM aTTEeCTANUMN
00y4aIMXCcs Mo JUCUUILINHE (MOTYJIIO)

CrpykTypa (hoHJa OLIEHOYHBIX CPEICTB ISl POBEJICHUS MPOMEXKYTOUHON aTTECTAIlUU
oOyyaromuxcs mo agucuuiuinae « Teopus rpados)» npuseacHa B [Ipunoxenun 1.

7. IlepeyeHb OCHOBHOI1 U JONOJHUTEIbHOI yUeOHOI JUTEpPaTyphl, HE00X0AUMO 115
OCBOCHUS TUCUMILIMHBI

OcHoBHas JuTEparypa:
Omenbuenko, A. B. Teopus rpados : yuebnuk / A. B. Omenbuenko. — Mocksa : MITHMO,
2021. — 415 ¢c. — ISBN 978-5-4439-3247-7. — Texcr : aneKkTpoHHbIH // JIaHb : 3JIEKTPOHHO-



oubanoreunas cucrema. — URL: https://e.lanbook.com/book/267629 (mata oGpamienus:
23.12.2022). — PexxuM gocTyma: IjIs aBTOPH3. MOJIb30BaTEIICH.
Kus3pkoB, B. C. Beegenne B teoputo rpados : yueOnoe mocodbue / B. C. Kuszpkos, T. B.
Bomuenckas. — 2-e m3a. — Mocksa : MHTYUT, 2016. — 76 ¢. — TekcT : 31neKTpoHHbIH //
Jlawp : anmexktpoHHO-OMOMMoTeuHast cuctema. — URL: https://e.lanbook.com/book/100733
(mara oopamenus: 23.12.2022). — Pexxum nocTyna: A aBTOPHU3. MOJIb30BaTENEH.
JlonoJIHUTe IbHAA JINTEpaTypa:
['ogynoga, E. K. BBenenue B Teoputo rpados. UnauBuayanbHbie 3agaHus : yueOHOE mocooue
| E. K. 'ogynoBa. — Mocksa : Ilpomereit, 2012. — 44 ¢. — ISBN 978-5-4263-0104-7. —
Texct : anexkrponHbiit /  Jlanb @ 2JIeKTpoHHO-OMOMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/64218 (mata obpamenus: 23.12.2022). — Pexxum nocryna: s
aBTOpU3. NIOJIb30BATENEH.

8. IlepeueHb pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH « AHTepHeTY,
HE00XO0AUMBIX VISl OCBOEHMSI JUCHUIIMHBI (MOIYJIs1)

HNuTepHer-pecypcesl:

1. www.biblioclub.ru

2. Www.rucont.ru

3. http://www.znanium.com

9. MeToanyeckue yKa3aHusi /151 00y4aroIMXCs M0 OCBOSHHI TUCIHIJIMHBI (MOTYJIs1)

MeTtonuueckue ykazaHus Juisi 00yJaronuxcsi o OCBOCHUIO TUCIUTIIIUHBI TPUBEACHBI B
[Tpunoxenuu 2.

10. ITepeyenb MHGPOPMANMOHHBIX TEXHOJIOT M, HCIIOJIb3yeMbIX IIPH OCYLLECTBJIEHUH
00pa30BaTeJbHOI0 MPOLECCa MO AMCHUIIMHE

Ilepeuenn nporpammuoro odecneuennsi: MSOffice, Mathcad.

NudopmanuoHHbie CIPABOYHBIE CUCTEMBI:
1. DnexTpoHHBIE PECYPCHI 00Pa30BATEIHHOM CPebl Y HUBEPCUTETA

Pecypcol nHpopmannonHo-o0pasoBarTeabHoi cpeast MI'OTY:
Pabouas nporpamma u Meroanyeckoe odecrneueHue no Kkypey «Teopus rpagos»

11. Onucanue MaTepruaJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM JIsl OCYIeCTBJIEHUS
00pa3oBaTeJIbLHOI0 MpoLecca Mo JMCHUNJINHE

JleKIIMOHHBIE 3AaHATHSA:
— ayJUTOpHs, OCHAILEHHAS IPE3CHTAIIMOHHON TEXHUKOM (ITPOEKTOP, IKPaH);
— KOMIUICKT JJICKTPOHHBIX MPE3CHTAIINI/CIIali I0B.


http://www.biblioclub.ru/
http://www.rucont.ru/
http://www.znanium.com/

IIpakTH4eckune 3aHATHSA:

— ayauTopusi, CHAOKEHHAS IOCTATOYHBIM KOJIMYECTBOM MOCAIOYHBIX MECT, HCXOIS U3
CHUCOYHON YHCIICHHOCTH TPYIIITHI;

— paboyee MECTO MPENo1aBaTeIIsD

— paboune MecTa CTyJIEHTOB, OCHAIICHHbIC KOMITBIOTEpAaMHU C JIOCTYIIOM B
rnobanpHy0 ceth IHTEpHET;

— MeaMa-MpoeKTop, KOMIBIOTEP, ayAH0-000pyI0BaHHE — B CIIEIIUATHFHO OTOBOPEHHBIX
ClIydasx.



Ipuiaoxenue 1

@DOHJT OTICHOYHBIX CPEACTB IS TPOBEACHHS MIPOMEKYTOUHOM aTTECTAINH
00yyYaroImuXcsl Mo JUCHUILUIMHE (MOJIYIIIO)

HHCTHTYT HH®OKOMMYHUKAIIHOHHBIX CUCTEM H TEXHOJIOTHH

KADE/IPA MATEMATHKH U ECTECTBEHHOHAYYHBIX /ITHCLHHUILTHUH

®OH/I OHNEHOYHbLIX CPEJACTB JJ1s1 TIPOBEJIEHUSA
MMPOMEXYTOUYHOM ATTECTAIIMHA OBYYAIOIIUXCA MO JUCIUILJIAHE

«TEOPUS TPADOB»

Hanpasiaenue noarorosku: 10.03.01 «MndgopmannonHas 6€30MacHOCTH
Ipodpuiab: Opranu3zanus U TEXHOJOTUH 3aAIUUTHI HHPOPMALIMH
YpoBeHb BbICHIEro 00pa3oBaHus: 0aKkajJaBpuar

®opma 00yYeHUAA: OYHAS, OUHO-3204YHAS

Kopones
2023



1. [lepeyeHb KOMNIETEHUMH ¢ YKAa3aHUEM 3TanoB UX GopMUPOBaHMS B Npolecce
0CBOCHHS 00Pa30BaTEJIbHON POrPaMMbI

Ne | Manekc Conepxanne Paznen B pesynbraTte uzyueHus paszaena IUCLUUIUIMHEI,
I/m | Komrre- KOMITCTEHIINT JVCIUTIIHHBI, obecrnieunBaronero (popMupoBaHUe KOMIETCHIINH,
TEHINN 00ecIIeunBaroIL oOygaromuiics mprodpeTaeT
uii Tpynossie Heobxonnmere Heobxonnmsre
dbopMupoBanue | neicTBus YMCHUS 3HAHU
KOMIICTCHIIUU
1. | YK-1 | Cnocobern Tewmsr 1-3 BBIOOD BBISIBJICHUC - ONHCaHUE CYTH
OCYICCTBILATE criocoba COCTABJISAION] | TPOOJICMHOM
TIOUCK,
. 000CHOBaHHSA | UX CUTYyaIuu
KPUTHYECKUH .
AHAINS 1 CHHTE3 peleHus IpoOIEeMHOM
uHbOpMAIHIH, (MHIYKIUA, CUTyalluh U
OPUMEHSATH JEIYKLHS, TI0 | CBS3EH
CHCTCMHbIN AQHAJIOTHH) MEXKIy HUMH
moaxon mjida o
poOJIeMHOM
peaicHu
II0CTaBIICHHbIX CUTyallnH
3a1a4 - coop wm
CHCTEMATH3a
us
uHbopmaruu
1o npooieme
- OllIEHKa
aJleKBaTHOCT
51 51
JIOCTOBEPHOC
TH
nHpopmanuu
o
poOIeMHOMN
CUTYaIluu
2. | OIK-3 | Cnocoben Tema 1. - BJIAJIEET | - yMeeT | - 3HaeT OCHOBHBIC
HCTONB30BATE Jluneinas u HaBBIKAMU WCCIIE/IOBATh | MIOHATUS TEOPHH
COBOKYIHOCTE BeKTOpHas THIIOBBIX (YHKITMOHAT | TIpe/esioB 5
HEO00XOMMBIX ajaredpa YHKI pel
MateMaTHiecknx | Tema 2. pacdeToB ¢ | bHBIC HEINPEPHIBHOCTH
METOIOB JUIS DJ1eMeHTHI WCIIONIb30BaH | 3aBUCUMOCTH | QYHKIMA OJHOM
peuicHus 3aga4q AHAJIUTHYECCKO UM s u HECKOJIBKHUX
HEO‘bGCC“OHaﬂ"H ureomerpun OCHOBHBIX BO3HHUKAIOIIM | IeHCTBUTEIHHBIX
ol nearenpHoctd | Tema 3. .
Haaaxa dhopmyn e IIpH | IEpEMEHHBIX;
marematuuec | AUPdepeHm | pemenun - 3HAeT OCHOBHEBIE
0ro aHaJIM3a. aJILHOTO U | CTAaHJAPTHBIX | METOJIBI
s1eMeHTBI UHTETPAJIbHO | MPUKIAAHBIX | AuddepeHnmanb
reopun ro 3a7a4; Or0 HCYHUCIIEHUSA
byt UCYMCIIEHUS; | - MeeT | QyHKIM  ogHOM
KOMILJIEKCHOH > y YHKI( A
nepemennoii - BJAJE€EeT | UCIIOIB30BAT | U HECKOJIBbKHUX
Tema 4. HaBBIKaMU b TUIIOBBIC | A€ CTBUTEIbHBIX
HurerpainsHoe | KCIIONB30BAH | MOJEIIHA " | IEPEMEHHBIX;
ucqucIeHue. s METOJIBI - 3HaeT OCHOBHBLIE
DYyHKINU
MHOMIX CIIPAaBOYHBIX | MAaTEeMaTH4eC | METOBI
MepeMeHHbIX MaTepHUaIoB | KOTO aHAIHW3a | HHTETPAbHOTO
Tema 5. 1o MIPU PEIICHUH | UCUUCIICHHS
Auddepennna | MaremMaTH4ec | CTAaHAAPTHBIX | QYHKIUH  OIHOM
JAbHbIE KOMY MPUKJIAJHBIX | H HECKOJIBKUX

YpPaBHeHMSI.




D1eMeHTbI
Teopuu
ypaBHeHHI
MATEMATHYECK
oii puzuku.
Tema 6. Paabl.

aHaIu3y.

- BIIaJI€ET
HaBbIKAMU
UCIOJIb30BaH
Ul METOJIOB
aQHAJTMTHYECK
oil
TCOMETPHH H
BEKTOPHOM
anreOpel B
CMEXKHBIX
JMCLUTUIAHA
X ¥ pU3HKE

- BJIa/I€ET
CTaH/IapTHBIM
U METOJaMHU
JUHENHON
anreopsl

- BJIa/ieeT
HaBBIKAMU
CaMOCTOSITEN
BHOTO
peleHus
KOMOMHATOP
HBIX 3a7a4

- BIIaJI€eT
HaBBIKAMU
HaXO0XKJICHHS
pa3IMYHbIX
apaMeTpoB
u
MPECTaBIICH
uil  OyneBbIX
byHKIMIH;

- BJIa/IeeT
HaBBIKaMU
BBIYHUCTICHUS
apaMeTpoB

rpa¢os

3aj1a4;
- yMmeer
MPUMEHSATH
CTaHJapTHbHIC
BEPOSITHOCTH
BIC i
CTaTUCTHYECK
HE MOJCIH K
peIIeHUIo
THIIOBBIX
MPUKJIATHBIX
3aj1a4;

- yMeer
HCCIICA0BATh
MpocTeHIme
r€OMETpUYEC
KHe OOBEKTHI
110 150.9
ypaBHEHUSAM
B Pa3JIMYHBIX
chcTeEMax
KOOpJIUHAT

- yMeeT
OTIepUPOBATH
C YHCIOBBEIMH
i
KOHEYHBIMU
IIOJISIMH,
MHOTOYJICHA
MH,
MaTpuUllaMu

- YMeeT peuiarb
OCHOBHBIC
3agauu
JIMHEUHOU
anreopsl, B
YaCTHOCTH

- yMEeT
CTPOUTH
MaTeMaTH4ec
KHe MOACIU
3aja4
npodeccruona
JILHOM
obnactu

- yMEET
MIPUMEHSATH
CTaHJapTHbHIC
METObI
JACKPETHON
MaTeMaTUuKU
K PpELIEHUIO
THIIOBBIX
3aja4

- ymeer
BBIYHMCIATH
TEOPETUKO-

JEHCTBUTEIbHBIX
NEePEMEHHBIX;

- 3HA€T OCHOBHBIE
METO/IbI

U CCJIEI0BAHMS
YUCIOBBIX u
(G YHKIIMOHATBHBI
X PSI/IOB;

- 3HA€T OCHOBHBIE
3a7a4d  Teopuu
byHKIMHA
KOMILIEKCHOTO
MIEPEMEHHOTO;

- 3Ha€T OCHOBHbIE
THUIIBI
OOBIKHOBEHHBIX
muddepeHranbH
BIX YpPaBHEHHU H
METO/1bl ux
pelieHus;

- 3HA€T OCHOBHbIE
MOHSTUSL TEOPUU
BEPOSITHOCTEMH,
YHCIIOBBIE u
(yHKIMOHATIbHBIE
XapaKTEePUCTUKU
pacpeneneHun
CITy4alHBIX
BEIIMYMH U
OCHOBHBIE
CBOMCTBA;

- 3HaeT
KJIACCUYECKHE
npeenbHbIe
TEOPEMBl TEOPUU
BEPOSITHOCTEM;

- 3Ha€T OCHOBHBIE
TIOHATUS TEOPHH
CIIy4alHBIX
MIPOLIECCOB;

- 3HAEeT
MIOCTaHOBKY
3a/1a4 u
OCHOBHBIE
MOHSATHUSA
MaTeMaTU4YECKON
CTaTUCTHUKH;

- 3HAeT
CTaHJapTHbHIC
METO/IbI
MOJTYYSHUS
TOYEYHBIX u
MHTEPBAJIbHBIX
OILICHOK
napameTpoB
BEPOSITHOCTHBIX

Hux




nHpoOpMaIno
HHBIC
XapaKTepUCT
UKH
WCTOYHUKOB
COOOIIeHUH 1
KaHAJIOB
CBSI3H
(?HTpOMIHS,
B3anMHas
uHdopmaruu
, TIPOITyCKHAas
CHOCOOHOCTh

)

- yMeeT pellaTh
THUIIOBBIE 3a/1a4H
KOJUPOBaHUI U
JIEKOTUPOBAHHUS

pacrpencieHui;

- 3HACT
CTaHJIapTHbIC
METOJIbI
MIPOBEPKHU
CTaTUCTHYCCKUX
THUIIOTE3;

- 3HAET OCHOBHEIC
TTOHATHS "
METOJIbI
MaTeMaTH4eCKOM
JIOTUKU U TEOPHUH
aJrOPUTMOB

- 3HAET OCHOBHEIC
TTOHATHS,
COCTAaBJISAIOIINE
npeaMer
JIUCKPETHON
MaTeMaTHuKU

- 3HAET OCHOBHEIC
METOJIbl PELICHUS
3amad

npodeCCHOHAIIbH
oif obmactu ¢
PUMEHEHUEM
JTUCKPETHBIX
MoOJENnen

- 3HaeT OCHOBHBIC
HOHATUS TEOPHH
uH(bopMauu
(3HTpOMHS,
B3aWMHas
uHpopManus,
UCTOYHUKHU
COOOIIIECHUI,
KaHalbl  CBSI3W,
KOJIbI)

- 3HAeT TMOHSTHE
IIPOITYCKHOMU
CIIOCOOHOCTH
KaHasa CBSI3H,
MPSIMYTO "
00paTHyIO
TEOPEMBI
KOJMPOBAHUS
(6e3
JI0Ka3aTelIbCTBA)
- 3HAaeT OCHOBHBIE
METO/IbI
ONTUMAJILHOTO
KOJIMPOBaHUS
HCTOYHUKOB
uHpOpMaLIUU
(xon Xaddmana)
U
MTOMEXO0YCTONYHB




Or0 KOAMPOBAHUS
KaHAJIOB  CBSI3H
(TMHEWHBIC KOJIBI,
LUKJINYCCKUC
KOJIBI, KOJI
X3MMUHTa)




2. Onucanue nokasarteJeil M KpUTepreB OLEHUBAHUS KOMIIETEHIIUH HA

Pa3JIMYHbIX 3Tanax ux ¢popMupoBaHus, ONMCAHNE IIKAJ OLlEHUBAHUSA

Koo Hucmpymenm, Dmansl u noxazamens Kpumepuu ouenueanusn
KomnemeHnyuu oueHusarOwuil oueHueanun KOoMRemenyuu Ha pa3nuiHslxX
chopmuposannocms Komnemenyuu IManax Gopmuposanusn u wiKaIbl
KomMnemenyuu OUeHUBanUsA
OIIK-3 Tecm A) noanocmuio
chopmuposana IlIposooumca nucomenno. Bpems,
(komnemenyus oceoena | omeedennoe na npouedypy - 30
Ha BbLICOKOM YpO6HE) — | MUHym.
90% npasunvnvlix | Heaexa — 0 6annos.
omeemoes Kpumepuu ouenxu onpeodenaiomcsa
b) YACMUYHO | NPOUEHMHBIM COOMHOUIEHUEM.
chopmuposana: Heyooeénemeopumenvno — menee
50% npasunvnvix omeemos.
L4 Komnemenuun
Yooenemeopumenvno - om 51%
oceoera Ha | ppasunsnvix omeemos.
NPOOGUHYMOM YPOGHE | Xopouio - om 70%.
— 70% npasunvubix | Omauuno —om 90%.
omeemos; MakcumanvHas oyenka — 5 6annos.
L4 Komnemenuun
océoena Ha 0a3080Mm
yposne — om 51%
npasujibHoblxX
omeemoe,
B) wue cgopmuposana
(komnemenyus He
chopmuposana) — menee
50% NPAGUIbHBIX
omeemos
OIIK-3 3adauu A) noanocmuio
chopmuposana IIposooumca 6 nUCbMEHHOU
(Komnemenyusn  oceoena | ghopme.
Ha evicokom ypoene) — 5 | 1. Boibop onmumanvnozo memooa
oannos peutenusn 3a0aqu (1 6ann).
b) uacmuuno | 2. Ymenue npumenumo
chopmuposana: evlOpannblii memoo (1 oann).
3. Jlozuueckuii Xx00 peuieHus
° Komnemenuun .
npaeunvHblil, HO umeromces
oceéoenq HA | ypupmemuueckue  owmuoru 6
NPOOGUHYNIOM YDO6HE | pacuemax (1 6ann).
— 4 6anna; 4. Pewienue 3adauu u nojyuenue
° KoMnemenyus npagunvno2o  pesyaromama (2
oanna).
océoena na 0a30eom | s 5 o p
. 3aoaua ne pewena 6ooduie (0
ypoene — 3 banna; 6annos).
B) ne cpopmuposana | Makcumanvnasn oyenxa — 5 6annos.
(komnemenyus He
chopmuposana) — 2 u
MeHee 6annos




OTIK-3 Bovinonnenue A) noanocmyio | Ilpu onpeoenenuu
KOHMPOIbHOU cpopmuposana chopmuposannocmu

padomul (Komnemenyus 0céoeHa | KomnemeHyuil Kpumepuamu
Ha gbicokom yposHne) — 5 | oyenueanus svicmynaiom
oannoe Mmemoouueckue peKomenoayuu,
b) yacmuuHno | pazpadomannvle nO OUCUURIUHE
chopmuposana: 0151 OAHHO20 6UOA

° KOMNemeHuus
oceoena Ha
HPOOBUHYNLOM YPOBHE
— 4 banna;

° KomMnemeHuyus
0ceéoena Ha 0a3060M

ypoene — 3 banna;
B) wue cgopmuposana
(komnemenyusn He

cpopmuposana) — 2 u

Menee 0annoe

3. TunoBbie KOHTPOJIbLHbIE 32IaHUS UJIM MHbIE MaTePUAJIbl, HE00X0AUMBbIE J1JI1 OLCHKHU
3HAHUH, YMEHU, HABBIKOB U (WJIH) ONbITA 1eATEJIbHOCTH, XaPAKTEPU3YIOLIHUX ITANbI
(popmMupoBaHUs KOMIIETEHIUI B Mpolecce 0CBOCHUS 00Pa30BaTe/JIbHOI MPOrPaAMMBI

IIpumepHas TeMaTHKA NUCbMEHHBIX 32IaHUH:

BAPHUAHT Ne 1

1.PemuTh cucteMy TMHEWHBIX YpaBHEHUM, UCIOJB3Ys npaBuiio Kpamepa

—-X+5Y= 14

2X+3Y =11
1 2 3
2. Halitu oOparHyro matpuiy s matpuiist A= 1 1 1
2 2 1

3.Haiitu nmuny BbicoTsl BD Tpeyronsnuka ABC, ecau
A(1;3), B(6:4), C(9;9).

4. Haiiti yroa Mexay IIOCKOCTSIMHU
X+Z+8=0 u X+Y+9=0

5. B tpeyronbauke ABC Touka M nenut ctopony AB B otHOmiennn AM:MB = 3:2, a Touka
N siBisiercst cepenunoit ctoporbl AC. Haiftu Touku nepecedeHus mpsMoun, coaepkaiiei
otpe3ok MN, ¢ ocsimu koopauHat, eciau A(1;2), B(6;7), C(3;6).

BAPUAHT Ne 2

1. Pemnth cucreMy JIMHEWHBIX YpaBHEHHI MeTogoM [aycca
3X+5Y=7
—-X+2Y=75



2. Pemuth cuctemy JIMHEHHBIX YPABHEHU MATPUYHBIM METOJIOM, UCTIOJIb3Ysl 00paTHYIO
MaTpPHUILY

X+2Y+2Z=3

3X+4Y+5Z =9

2X+Y+3Z=7

3.Haiitu nmuny croponbsl AB u miomaas tpeyroiasHuka ABC, ecnu
A(1;2), B(6;14), C(5;6).

4. HaiitTi pacCTOsIHUE MEXIY NapaJlIeIbHBIMU IJIOCKOCTSIMU
X+2Y—-22+8=0 u 2X+4Y-4Z+10=0

5. B tpeyronbanke ABC Touka K genut cropony BC B otHomennn BK:KC = 2:1, a Touka L
ABJISICTCS cepennHoM cTopoHbl AB. HaliTn Touky nepeceyeHus mpsmoi, coaepxanien
otpe3ok KL, ¢ ocsimu koopauHat, eciau A(2;1), B(4;3), C(7;0).

4. Metoan4ieckne MaTepuaJibl, ONpeaessiionue nNpouexypbl OleHUBAHUA 3HAHU,
YMEHUii, HABBIKOB U (WJIN) ONbITA 1eSITeJIbHOCTH, XaPAKTEPU3YIOIINX ITAMbI
(popMupoBaHUS KOMIIETEH UM

dopmoii  KOHTpOJIS 3HAHWUM MO AuctUIUinHEe «Teopus rpadoB» B KaXKIOM U3 Tpex
CEMECTPOB SIBIIAIOTCS JBE TEKYIIME ATTECTAllMM B BHUJAE TECTOB WU OJIHA MPOMEXKYTOUYHAS
aTTecTallus B BUJIE K3aMeHa B yCTHOHU (opme.

Kon
Henens KOMIETEHI!
. Kpurepuu ouenku
TeKyIe Bun i, Conepxanue Cpok cnaumn
TpeboBanus K 10 COJIEPIKAHHIO U
INo) OIICHOYHOTO OIICHUBAIOII OIICHOYHOTO (menens
N BBITTOJTHCHHIO Ka4ecTBY C
KOHTPO cpencTaa Wil 3HaHU, cpencTBa ceMecTpa)
yKa3zaHHEeM 0aJuIoB
hiv} YMEHHUS,
HABBIKH
tectupoBanue | YK-1 33 Bonpoca Kommnsrorepuoe | Pesyrvmamot IlIpenooasamens
OIIK-3 TECTUPOBAHUE ; mecmuposau YKasvigaem
BpeMs us Kpuniepuu oyenKu
OTBEJIEHHOE Ha npedocmaena 0anHO20 6uda
Hposod npoueaypy -90 | romcsa ¢ oenv KOHMPOJIA.
uﬁt a6 MHUHYT npoeedenus Hanpumep,
CpoKi npouyedypui Kpumepuu oyeHKu
PoxH, onpeodensionmcsa
ycmano
npOUEHmMHBIM
6/1€HHbL
e COOMHOUWIEHUEM.
apacpux Heseka — 0.
P Heyooenemeopumen
om o
bHO — menee 50%
oopaso
nPasUIbLHBIX
eameny
omeemog
HO20
npouec Yooenemeopumenw
P c:: o-om51%
npasunNbHBLIX
omeemoa.
Xopowio - om 70%.
Omauuno — om
90%.




tectupoBanne | YK-1 33 Bompoca Kowmnetoreproe | Pesynvmamot IlIpenooasamens
OIIK-3 TECTUPOBAHUE; mecmuposau YKasvigaem
BpeMs us Kpumepuu oyenKu
OTBEJICHHOE Ha npedocmaens O0aHHO020 6Uda
Iposod nponenypy — 90 | romcesa 6 dens KOHmMPOJIA.
umes 6 MUHYT npoeeoenus Hanpumep,
npoyedypui Kpumepuu oyeHKu
CpOKu,
yemano onpeodenawmcsa
CneHbL RPOYEHMHBIM
coOmHoueHueM.
zpa;uk Hesagka — 0.
Heyooenemeopumen
om
bHO — menee 50%
obpaso
camens nPasUNbLHBIX
omeemog
HO20
npouec yootmemeopu:neﬂbn
ca o-om51%
npasunNbLHBLIX
omeemoe.
Xopouto - om 70%.
Omauuno — om
90%.
OK3aMeH YK-1 3 Bompoca DK3aMeH PesynbTaTsl Kpurepuu onenku:
OIIK-3 MIPOBOAUTCS B MPENOCTABIAID | «OTIHYHO»:
ycTHO# (opme, | Tcs B neHB e  3HaHWE
IIyTEM OTBETa MIPOBEICHUS OCHOBHBIX
Ha BOIIPOCHI. 9K3aM€EHa MOHATUHI
Bpewms, HpeaMeTa;
OTBEJICHHOE Ha e  yMeHHe
npouenypy — 45 HCIIOJIb30BaTh U
MHHYT. NIPUMEHATH
MOJTyYeHHbIE
3HAHMSA Ha
MIPAKTHKE;
e pabota Ha
MPaKTHYECKUX
3aHATHSAX;
posod e 3HaHHE
umcs 6 OCHOBHBIX
cpoxu, HayYHBIX
ycmano TeopuH,
GLeHHbL N3y4aeMbIX
e IIPEIMETOB;
2pagpux e  OTBeT Ha
oM BOIIPOCHI
obpaso Gurnera.
eamens «Xopowo»:
1020 . 3HaHHE
npouec OCHOBHBIX TIOHATHH
ca MIPEAMETa;
. yMeHHe
UCIIOJIb30BaTh u
HPUMEHSTh
HOJTyYeHHbIE
3HAHMA Ha
MIPaKTHKE;
. pabora Ha
MIPaKTHYECKUX
3aHATHAX;
. 3HaHHE

OCHOBHBIX HAyYHBIX
TEOPHIA, U3YIaEMBIX
MPEIMETOB;

* YaCTUYHBIA OTBET
Ha BOTIPOCHI OmIIeTa
«Y 10BJIETBOPH-




TeJIbLHO»:

®  JIEMOHCTpPUpYET
YaCTUYHBIE
3HaHUS o
TeMaM
JICIIUIIINH;

e  HE3HaHHe
HEyMEHHe
HCTONb30BaTh U
MIPUMCHSTH
MOJTy9CHHBIE
3HaHUs Ha
MIPAKTHKE;

e paboran Ha
MIPAaKTHYECKNX
3aHATHUAX

«Heynosiersopu-

TeJABHO»:

®  JIEMOHCTpPHUpYET
JaCTHIHBIC
3HAHMSA o
TeMaM
JUCHUIUINH;

e  HE3HaHHE
OCHOBHBIX
MOHATUI
peaMera;

e  HEyMEHHe
UCTIONIb30BaTh U
MIPUMEHSTH
MOJTyICHHBIE
3HaHUSA Ha
MIPAKTHKE;

e He paboran Ha
MPAKTHYECKHX
3aHATHSIX;

e HE OTBEYaeT Ha
BOTIPOCHI.

IIpumepHoe coxep:kaHMe TECTOB AJIA TEKYLIEH aTTeCTALUM:

3AJAHHUE HA BBIBOP O/THOI'O IIPABHJ/IBHOI' O BAPHAHTA OTBETA

1. Kak BBIYHCIUTH ONPEICTUTENH BTOPOTO TOPsaKa?
(?) mepeMHOXHUTH BCE YETHIPE dJICMEHTA
(?) CIIOXKUTH BCE YETHIPE AIEMEHTA
(!) B34Tb pa3HOCTb MPOU3BEACHUN MO AUATOHAIISAM
(?) COXUTH MPOU3BEACHUS YUCEIT B IEPBOM U BTOPOM CTPOKE

2. CKOJbKO pelieHri He MOKET UMETh CUCTeMa JIMHEUHBIX YpaBHEHUN

(?) GeckoHEYHO MHOTO perIeHUI
(?) mycToe MHOKECTBO PEILICHUI
(!) Tonbko 2 pelieHus




(?) Tonbko 1 perenue

. Meton I'aycca penienus cucTeM JIMHEWHBIX YPABHEHUM
(?) ocHOBaH Ha BBIYMCIICHUU OMpPEACIIUTEINCH

(?) ucnonp3yeT rpaguuecKuii MOIX0T

(?) cBOAUT CUCTEMY K KBaJIpaTHOMY YPaBHEHHIO

(!) mocnenoBaTeNbHO UCKIIOYAET HEU3BECTHBIE

. Ha miockocTu 3anansl 18e Touku A(1;6) u B (6;7). Ha npsimoit 2x-3y+9=0 nexat
() Tompko Touka B

(?) obe 3a1aHHBIC TOYKH

(?) TonpkO TOUKa A

(?) HU o/1HA U3 3aJJTaHHBIX TOUYEK

. [Ipsimbie Ha miockocTu 2x +3y +7=0udx + 6y +1=0
(?) coBmamaroT

(!) mapanienbHbl, HO HE COBIAIAIOT

(?) nepneHAUKYISIPHBI

(?) mepecekaroTcs B TOUKE

. PaccTosiHue oT Hayana KOOpJIMHAT Ha TIOCKOCTH 0 npsimon 3x + 4y — 12 =0 paBHO
(?) 3

(?) 5

H24

(?) 2,5

. Touxu A(1;4) u B (-2; 5) Ha IOCKOCTH JieXkKaT MO OTHOIIEHHUIO K TIPSIMO y = 2X - 6
(?) obe HmKE PSIMOM

(?) Touka A nexxaT BbIlI€ IPSIMOM, a Touka B Hibke

(?)Touka B nexar BhIlIe IPSIMOM, a TOUKA A HUXKE

(!) 06e BbIIIIE TPSIMOTL

. Obparnas matpuna. Yto BepHO?

(!) maet B NpoOM3BECHUH C KUCXOJHON MaTpULIed €IUHUYHYIO MATPHUILY
(?) MOXeT UMETH BCE PJIEMEHTHI paBHbIE (

(?) Bcerma umeeT dyIeMEeHTaMu IpOOHBIE Ynciia

(?) umeer B 2 paza 60bIIIe CTONIOIOB, YEM UCXOAHAS MATPHIIA

. Enunnynas matpuia 3-ro nopska COAEp>KUT CIEAYIOIIME YUCIIa
(7) 9 enunun

(!) 6 myneit u 3 eqUHULIBI

(7) 1 enuauy u 8 Hyneu



(?) 8 enuuun u 1 HyIb

10.Marpuist A u B umeroT HecoBnagaronye pa3Mepsl. Takue MaTpuilsl
(?) mHOT,HA MOYKHO CIIOKHUTH
(?) nHOTIA MOYKHO BBIYECTH
(!) uHOTIA MOYKHO YMHOKHUTh
(?) Bcerga MOXKHO CIIOXXHUTh

11.Ilepeceuennem aByx npsmeix 2Xx + 3y -6 =0 u x +y — 3 = 0 Ha IUVIOCKOCTH SABJISAETCA
(?) Touka - HauagO KOOPJIAUHAT
(?) Touka ¢ koopaunaramu (0;2)
(?) npsimMbie HE IEPECEKAIOTCS
(!) Touka ¢ koopauHatami (3;0).

12.Paccrosinie Mex 1y MnapauieIbHBIMU NPSIMBIMA Y = X U Y = X + 2 Ha TUIOCKOCTU PaBHO
(!) kBazmpaTHBIN KOpPEHb U3 2
(?) 2
(?) 4
(?) kBagpaTHBIN KOPEHb U3 8

13.Kakast 13 nap npsMbIX Ha MJIOCKOCTU MEPIEHIUKYIISIPHA MEXTY COO0M
(7)) x=2 uxty=-2
MHx+y+1=0ux-y+5=0
MNx+y=7Tux+y=9
MN2x—-y-3=0uy+2=0

14 Matpura A coctouT u3 ongHux Hyned. OOpaTHas K Heil MaTpuIiia
(?) TO)KE COCTOUT U3 OJHUX HYJIEH
(?) cocTouT U3 eAMHUIL M HYJICH
(!) He cymecTByeT
(?) COCTOUT TOIBKO U3 €AMHUIL

15.I1paBuno Kpamepa pelieHus cucteM JUHEHHBIX ypaBHEHUN
(!) ocHOBaHO Ha BBIYMCIICHUH OMpEACIUuTENCH
(?) ucnonp3yeT rpaguuecKuil MOIX0T
(?) cBOOUT cUCTEMY K KBAJIpaTHOMY YPaBHEHUIO
(?) mocemoBaTEIbEHO HCKITFOYAaeT HEM3BECTHBIC

16.0Onpenenurenb MaTpUIIbI
(?) Bcerna menoe 4Mcio
(?) Bcerjaa MoJOKUTEIBLHOE YHCIIO
(?) He Bceraa MOXKHO BBIUMCIIUTD



() Mmoxet paBHsAThCA uncny «[Iu»=3,14...

17.Kaxkas u3 map npsiMbpIX Ha IUIOCKOCTH MapajlieabHa MEXIy coO0i
(7)) x=2 uxty=-2
MHx+y+1=0ux-y+5=0
MHx+y=T7ux+y=9
MN2x-y-3=0uy+2=0

18.IIpsimas x + 2y + 6 =0 oTcekaeT ¢ OCIMU KOOPAWHAT TPEYTOJbHUK TUIOIIAIH
(?) 6

(19
(?) 12
(?) 36

19.CkanspHoe npousBeaeHue BekTopoB a{l;3} u b{2;4} pasuo
(?) 1324
(M0
H 14
(?) -2

20.CxansipHO€ MPOU3BEICHUE BEKTOPOB — 3TO

(?) mpousBeneHue ATUH BEKTOPOB, YMHOKEHHOE Ha TAHTEHC YIJla MEX]ly BEKTOpaMu
(?) npou3sBeieHUE IJTMH BEKTOPOB, YMHOKEHHOE HA KOTAHI'€HC yTiia MEXIY
BEKTOpAMH

(?) mpou3sBeieHNE JUIMH BEKTOPOB, YMHOKEHHOE HA CUHYC yIJla MEXIy BEKTOpaMHU
(!) mpou3BeaeHUE JJIMH BEKTOPOB, YMHOKEHHOE HA KOCHHYC yIjla MEX1y BEKTOpaMu

21.3aganst 4 Touku Ha wiockoct A(0;5), B(2;2), C(3;3) u D(1;6). Haiinure nmapy paBHBIX
BEKTOPOB

(1) AD u BC
(?) AD u CB
(?) ABu CD
(?) ACu BD

22.3ananbt 4 Touku Ha wiockoct A(0;0), B(1;2), C(3;3) u D(2;1). Haiinure mapy
MEePIEHANKYJISIPHBIX BEKTOPOB
(?) AD u BC
(?) ADu CB
(7) ABuCD
() ACuBD

23.3anan tpeyronpHuKk ABC Ha mockoctu. A(0;0), B(3;4), C(7;7). Onpenenure ero Tur



(?) OpstMOYTOTBHBIH
(!) paBHOOEIPEHHBII
(?) paBHOCTOPOHHUIA
(?) pa3HOCTOPOHHMUIA

24.Kaxoi u3 yrinoB TpeyroiasHuka ¢ BepumHamu A (1;1), B(5;4), C(4;5) npsimoii?
(?) yrom A
(?7) yron C
(!) Hukakoit

(?) yron B

25.YeMy paBeH ONpeAenuTeNb 2-T0 MopsiiKa, epBas crpoka koroporo (1 2), a Bropas (3
4)?
(?0
”1
(?) 2
(-2

26.YeMy paBeH onpeAenuTeNb 3-ro Mopsiika, y KoToporo nepsas ctpoka (1 2 3), sropas (4
56), atperbs (7 8 9)?
(1o
(?)-1
()1
(?) 6

27. Uemy paBeH OIpeneanTensb 3-ro mopsaka, y Kotoporo mepsas ctpoka (1 1 1), Bropas
(222),atperss (3 3 3)?
(?) 27
Mo
?1
(?) 6

28. UeMy paBeH onpeAesuTeb 3-Tro nopsjika, y koroporo nepsas ctpoka (1 0 0), Bropas
(020),aTperns (00 3)?
(?)0
(?) -1
”1
(16

29.Yemy paBeH onpeeanTeNb €IMHUYHON MaTpULIbI?
(?)0
(?)-1



M1

(?) 3aBUCHUT OT pa3Mepa eAUHUYHON MaTPHUIIbI

30.B onpenenurene 2-ro mopsiaka nepsas crpoka (1 2), a Bropas (3 X). Kakoso X, ecnu
onpenenuresb paseH 07
(?) 4
(6
(?) 2
(?) -2

31.Ha mnockoctu 3amansl Touku A(1;1) u B(7;9). KakoBa nnmmHa otpeska AB?
(?)5
(?) 7
() 10
(?) 12

32.Ha mockoctu 3amansl Toukd A(1;1) u B(7;9). KakoBs! koopauHaTe! Bektopa AB?
(') {6;8}
(?) {8;10}
(?) {7.9}
(?) {1,63}

33.Ha mnockoctu 3anansl Touku A(-1;1) u B(-4;5). Kakosa qnuna otpeska AB?
(?) 4

)5
(?) 6

(?)7
Hauajna mareMaTH4eCKOro aHajmu3a

1. Kak rpadux dpynakumu y = f(x+1) nonmyudaercs u3 rpaduka ¢pyakiuu y = f(x)?
(!) cnBurom Ha 1 BieBO

(?) cnBurom Ha 1 BIpaBo

(?) cnBurom Ha 1 BBepx

(?) cnBurom Ha 1 BHU3

2. Kaxk rpadux ¢pyukiuu y = f(x)+1 nmonydaercs us rpaduxa Gyukiuu y = f(x)?
(!) cnBurom Ha 1 BBepx

(?) cnBurom Ha 1 BpaBo

(?) cnBurom Ha 1 BiEeBO

(?) cnBurom Ha 1 BHU3

3. Kak rpaduk ¢pynkmnun y = 2*f(x) nonyqaercsa u3 rpaduxa pynkumnn y = f(x)?
(!) pacTsbkeHUEM IO BEPTUKAIH



(?) pactspkeHHEM IO TOPU30HTAIH
(?) cnBurom Ha 2 BBEpX
(?) cnBurom Ha 2 BHU3

4, Kak rpadux pyaxkmmm y = f(2*x) momyqaercst u3 rpaduka hyaknnn y = f(x)?
(!) cxxatrem Mo ropuU30HTAIU

(?) cxxaTreM 1o BepTUKAIH

(?) pacTspkeHUEM 10 BEpTUKATN

(?) pacTspkeHHEM 10 TOPU30HTAIH

5. Kaxk rpadux dyukiuu y = - {(x) nonydaercsa u3 rpaduka GpyHkuun y = f(x)?
() cummeTpueit oTHOCUTEIBHO ocH OX

(?) cummeTtpueit oTHocuTenbHO ocu Oy

(?) ueHTpanbHOM CUMMETpPUEH OTHOCUTEIFHO Hauajaa KOOpJAUHAT

(?) cnBurom Ha 1 BHU3

6. Kak rpaduk ¢pynkmun y = f(-X) mosrydaercs u3 rpaduka Gyaknuu y = f(x)?
() cummetpueit oTHocuTeIsHO ocu Oy

(?) cumMeTpueil OTHOCUTENBEHO ocu OX

(?) ueHTpaIbHOM CUMMETpPHEH OTHOCUTEILHO Hayajaa KOOpAUHAT

(?) cnBurom Ha 1 BiEBO

7. Kak rpaduk ¢pyakiun y = f(x-2) nonydaetcs us rpaduka ¢pynknun y = f(x)?
(!) cnBurom Ha 2 BIpaBo

(?) cnBurom Ha 2 BJIEBO

(?) cnBurom Ha 2 BBEpX

(?) cnBurom Ha 2 BHU3

8. Kak rpadux dpyukiuu y = f(x)-1 nonyvaercs u3 rpaduka pyakuuu y = f(x)?
(!) cnBurom Ha 1 BHU3

(?) cnBurom Ha 1 BIpaBo

(?) cnBurom Ha 1 BIEBO

(?) cnBurom Ha 1 BBepx

Q. Kak rpadux ¢pynkuun y = 0,5*f(x) nonyuaercst u3 rpapuka pynkmun y = f(x)?
() cxaTrem 1o BepTUKAIIU

(?) cxaTtvem 1o ropu30HTAIN

(?) cneurom Ha 0,5 BBepx

(?) cnBurom Ha 0,5 BHU3

10.  Kak rpadux ¢pynkuuu y = f(0,5*x) nomyqaercs u3 rpaduka Gynkmun y = f(X)?
(!) pacTsbKeHHEM IO TOPU3OHTAIIN

(?) pacTspkeHHEM 0 BEPTUKATIU

(?) cneurom Ha 0,5 BBEpx

(?) cneurom Ha 0,5 BHU3

11. Kaxkoii sBnsercs ynkus y = x+3?
(!) HM YeTHOM, HU HEUETHOU
(?) uetHoi



(?) HeueTHOM
(?) v UeTHOM U HEUETHOMU

12. Kak nonygaercs rpadux ¢pyHKIu y = cos (X) u3 rpaduka QyHkuun y = sin (x)?
(!) cnBuroM Ha 1mu/2 BJIEBO

(?) cnBurom Ha mu/2 BIpaBo

(?)cmBurom Ha /2 BBEpX

(?)caBurom Ha 1u/2 BHH3

13. Kaxkoii sBnsercsa pyHkius y = 2*x ?
(!) HeueTHOM

(?) ueTHoOI

(?) HU YETHOM, HU HEYETHOU

(?) 1 yeTHOM U HEYETHOU

14, Kaxoii sBnsiercsa GpyHkuus y = sin (x)?
(!) HeueTHOM

(?) uetHoOI

(?) HU YETHOM, HU HEYETHOU

(?) m yeTHOM U HEYETHOM

15. Kaxkoti sBnsiercs pyHKms y = cos(X) ?
(!) yerHoM

(?)HM YeTHOM, HM HEYETHOM

(?) HeueTHOM

(?)  4eTHON U HEUETHOM

16. Yemy paBHa nmpousBoAHas GyHKUMU Yy = In X B Touke X =2 ?
N 0,5

(?) 2

(?) 4

(M) In2

17. Yemy paBHa npousBoAHas GyHKUMU y = 1/X B Touke X =2 ?
(1) -0,25

(70,5

(7)-0,5

(?) 2

18.  UYemy paBHa mpousBoHas GYyHKIMH Y = In X B Touke X = -2 ?
(!) He cymiecTByeT

(?)-0,5

(?)0,5

(?MIn2

19. UYemy paBHa nipousBojiHas GyHKIMU y = 1/X B Touke X = -2 ?
(1) -0,25
(?) 2



(?) 0,25
(?) -0,5

20. Yemy paBHa mpou3BoaHas GyHKIMA Y =X + 1/Xx BTOuke x =1 ?
MO0

(?)1

(?) -1

(?) He cyliecTByeT

21. UYemy paBHa rpou3BoiHas GYHKIMU y =X + 2/X B Touke X =1 ?
(1)-1

(?) -2

(?) 3

(?) HE CcylIeCTBYET

22. Uemy paBHa npou3BojiHast GyHKIUHU y = cos (2*x) B Touke X =0 ?
MO0

(?) 2

(?) 4

(?) -2

23. Yemy paBHa mpousBoaHas GyHKIMU y = sin (2*x) B Touke x =0 ?
(1) 2

(?)0,5

(?) -2

(?)-0,5

24. Uemy paBHa nipou3BoiHas GyHKIMU y = 3*x+7 B Touke X =2 ?
()3

(?) 7

(?) 2

(?) 13

25. Kaxoit ssBnsiercs pynkumst y=3*x+7 ?

(1) Bo3pacTatomieit

(?) yosIBaromieit

(?) nepuoanuueckoi

(?) yacTUYHO BO3paCTAIOIIEH U YACTHYHO yObIBAIOIIEH

26. Y aBTOpPOB TeOpeMbl O HEOOXOJUMOM YCJIOBHM DJKCTpPEMyMa M «BEJIUKOU
TeopeMbI» ofiHa U Ta ke Qamunus — Depma. Kem oHM mpuxoasTes Ipyr apyry?

(!) 5TO OJIUH U TOT ke YEJIOBEK

(?) mpocto ogHOPaMUITBITBI

(?) aTo OpaThs

(?) aTO OTEIl U CHIH

217. I'ne mnpaBunbHO (COMIACHO CJIOBApsiM) TIOCTAaBUTh yAapeHHE B  CJIOBE
«acuMIToTa»?



(!) Ha BTOpOM cJ0Te

(?) Ha mepBOM cJiore
(?) Ha TpeTheM ciore
(?) Ha yeTBEpTOM CJIOTE

28. Uemy paBHa mpou3BoaHas GyHKIIMU y = cos (cos (sin (sin 1))) B Touke x =1 ?
(MO

(7)1

(?) -1

(?) %

29. UYemy paBHa npousBoiHas GyHKuu y = 1/(1+x) B Touke x =0 ?
(1) -1

(7)1

(?) 2

(?)-0,5

30. Uemy paBen mpenmen ¢yHkmun (2x+7)/(3x+5) mpum X, crpemsmeMcs K
OeCKOHEYHOCTH?

(N 2/3

(?) 715

(?) 9/8

(?) 2/5

31. Yemy pasen nipeaen Gyukuun (2x+7)/(3x+5) nipu X, ctpemsiiemcs K 1?
(1 9/8
(?) 2/3
(?) 2/5
(?) 7/5

32. Yemy paBen npeaen pyHkuuu (sin2x)/(3x) mpu X, crpemsmiemcs k 0?
(H2/3

(?)0

(?) 3/2

(?) 2

33. Yemy paBen nipeaen GyHkmun (sin2x)/(sinSx) mpu X, crpemsiiemcs k 07
(H 2/5

(?)0

(?)5

(?) 2

34. Uemy paBen nipeaen ¢pyHknuu (sin3x)/(2x) npu X, crpemsiiemcs k 07
(1 3/2

(?)0

(?) 2/3

(?) 2

35.  Uewmy pasen npeaen ¢yukiun 1/(3x+5) mpu x, crpemsiemes K 1?



(1) 1/8
(?) 3
(?) 0

(?) 6eckoHEYHOCTH

36. Yemy paBen npeaen pyakuun 1/(3x+5) npu x, crpeMsmeMcst K 06CKOHEUHOCTH?
Mo

(?) 3

(?) 1/8

(?) 6eckoHEUHOCTH

37. UYemy paBen nipezaen GpyHkuuu (x-2)/(2x-4) npu X, crpemsiiemcs K 27
(M 1/2

(”0

(?) 6eckoHEYHOCTH

(?) He cyiecTByeT

38. Kaxkas n3 pyHKuil He SBIsSETCS NEPUOINYECKON?

(M y =sin (1/x)

(?) y =sin (3x+1)

(?) y =cos x

(?)e=1tg (7/5 + X)

39. Yemy paBen mpeaen ¢yukmun (100x+7)/(2x+5) npu X, crpemsmeMcs K
OECKOHEYHOCTH?

(1) 50

(70

(?) 6eckoHEYHOCTH

(?) 7/5

40. Kakuwm siBnsercs rpapuk pyHkiuu y = 1/x ?
(!) YaCTMYHO BBIMYKJIBIM U YACTHYHO BOTHYTHIM

(?) BBITYKJIBIM

(?) BOrTHYTBIM

(?) HenpepbIBHBIM MPHU BCEX X

41. [Tpu xakom x dpyHKIUS y = 1/(x+1) umeeT pa3pbiB?
(M x=-1

(7)) x=0

(7)) x=1

(7)x=1/2

42. [Tpu xakom x GyHKIHS y = (3x+5)/(2x+7) uMmeeT pa3pbiB?
(1) x=-3,5

(?7)x=3/2

(7)) x=1

(?7) x=5/7

43. Kakoii Tun paspsia B Touke x=0 nmeet QyHKIHs y = (sin x)/X ?



(!) ycTpaHuMBIii pa3phiB
(?) pa3psiB 1-T0 pona
(?) pa3psiB 2-TO poaa
(?) He umeet pa3pbiBa

I/IHTeI‘paJILHOG HCYUCJICHHUE

1. Yemy paBeH onpeAeieHHbIN HHTErpal fol\/E dx ?
(H 2/3
(?) 3/2
(?) 2
(?) 1/2
2. UeMy paBeH ompeeieHHbIN HHTerpal | 1"’% ?
M1
(?) 0
(?)e
(?) 1/e

3. Uemy paBeH onpe/eNeHHbll HHTErpan [, sinx dx ?
()2
(?)0
(7)1
(?) -1
4. Yemy paBeH OIpe/IelIeHHBIN HHTETpal fO"/ *sinx dx ?
M1
(?) 2
(?) -1
(?)0

5. UeMy paBeH OIpeeeHHbINA HHTETpal fO” cosx dx ?
()0
(?) 2
(7)1
(?) 1/2

6. UeMy paBeH onpeeeHHbIN HHTErpal fO”/ “cosx dx ?
(H1
(?) 3/2
(?)0
(?) 1/2

7. UeMy paBeH omnpeeeHHbIN HHTErpa folxz dx ?
(M 1/3
(?) 3/2
(?) 2/3
(?) 1/2



8. UeMy paBeH olpe/ieJIeHHbIN HHTerpal f01x3 dx ?
(H 1/4
(?) 1/3
(?) 2
(?) 1/2

9. Uemy paBeH onpeeeHHbIN HHTErpal flzxz dx ?
(M 7/3
(?) 3/2
(?) 1/3
(7)1

10.Yemy paBeH ompeneeHHbINH HHTETPal f02x3 dx ?
(1) 4
(?) 3/2
(?) 2
(?) 1/3

11.0Onpenenennsiit uarerpai ot f(X) va [a,b] —aro?
(1) uucno
(?) cCOBOKYImHOCTB (DYHKITUI
(?) matpura
(?) ynkmms ot x

12.Heonpenenenusiit uaterpai ot f(X) — 31o?
(!) coBokynmHOCTbh PYHKIUI
(?) uncno
(?) maTpuna
(?) pyHKIMA OT X

13.TTepBooGpa3znas mist pyukiuu f(X) — 310?
() bynkums
(?) cucrteMa TMHEWHBIX YpPaBHEHUM
(?) maTpuna
(?) xBampaTHOE ypaBHEHHE

14.Yemy paBeH HeonpeaeneHHblil uaterpai ot 0 ?
MHC
MHx+C
MHx+1
MH2x+C

15.Yemy paBeH HeolpeaeaeHHbIN naTerpai ot 1 ?
MHx+C
MHC
(M 3x+1
(MH2x+C



16.Yemy paBeH HeonpeaeIeHHbIA HHTErpa ot 2 ?
M2x+C
MHx+C
MHx+1
(N C

17.Kakoe 13 CBOMCTB HEONPEIETICHHOTO UHTErpajia He BEPHO ?

(') HeompeneneHHBIA HWHTErpajl OT Mpous3BeleHUs (YHKIMA paBEeH MPOU3BEICHUIO
MHTETPajIoB OT ATUX (DYHKIIHIA

(?) HeomnpeaeeHHbI UHTErpal OT CyMMbI (DYHKIIMI paBeH CyMMeE MHTETPajoB OT ATUX
hyHKIUH

(?) HeompeeneHHbI UHTETPANI OT PAa3HOCTU (PYHKIMN paBEH Pa3sHOCTH WHTErPaJioB OT
ATUX QPYHKITUN

(?) NOCTOSIHHBIN MHOXKHUTEIH MOKHO BRIHOCUTH 32 3HAK HEOINPEICICHHOI0 UHTEeTpaja

18.Kakoe u3 CBOMCTB OompeeieHHOT0 HHTETpajia He BEpHO 7

(!) onpeneneHHbI UHTErpaj OT YACTHOTO JABYX (PYHKUMU PAaBEH YACTHOMY MHTETPAJIOB
OT 3TUX PYHKUUN

(?) ompeneneHHbI MHTErpall OT CyMMbl (DYHKIMH pPaBEH CyMME€ HMHTETPAJIOB OT 3THUX
byHKIUH

(?) onpeneneHHbI HHTETPA OT Pa3HOCTU (PYHKIMH paBeH Pa3HOCTU UHTETPAJIOB OT ATHX
hyHKIUH

(?) mOCTOSTHHBIN MHOKUTEIb MOKHO BEIHOCUTH 32 3HAK ONPEEIIEHHOr0 UHTErpajia

19.Yemy paBeH HEONpEACACHHBIN HHTETPa OT PyHKIIUHU 2SINX ?
(1) -2cosx + C
(?) 2cosx +C
(?) 2sinx + C
(?) -2sinx + C

20.Yemy paBeH HeoNpeIeIeHHbIM UHTErpall OT PYHKIUU 2COSX ?
(1) 2sinx + C
(?) 2cosx +C
(?) -2cosx + C
(?) -2sinx + C

21.Yemy paBeH HeonpeAeaeHHBIN HHTErpal OT GyHKIUK 2+SIiNX ?
(1) 2x - cosx + C
(?) 2x + cosx +C
(?) 2x -sinx + C
(?) -2sinx + C

22.YeMy paBeH HeolpeeeHHbIN HHTerpat OT (GyHKIUU 2-COSX ?
(1) 2x-sinx+C
(?) 2cosx + C
(?) 2sinx + C
(?) 2x +sinx + C



23.UeMy paBeH omnpeeieHHbIN HHTErpa fol e* dx ?
Ne-1
(?) e
(?0
(?) 1/2

24.YeMy paBeH onpeeIeHHbIN HHTErpal foz 5dx ?
(H 10
(?) 25
(?) 25/2
(?)5

25.UeMy paBeH onpeeieHHbIN HHTerpal |. 12 3dx ?
()3
(?) 6
(?)9
(?) 3/2

26.YeMy paBeH ONpE/C/ICHHbIHA HHTerpan [, 4 dx ?
()8
(?) 64
(?) 16
(?) 4

27.Yemy paBeH ompeieTICHHbIM UHTETpall fol(x +3)dx ?
(M 7/2
(?) 3/2
(?) 2
(?) 9/2

28.Yemy paBeH ompeIeICHHBIM HHTETPaT foz(x +2)dx ?
()6
(?) 4
(?)5
(?) 1/2

29.Yemy paBeH onpeieJIeHHbI HHTETpall f04(x +1)dx ?
(12
(?) 3/2
(?) 4
(?) 7/2

30.YeMmy paBeH OIpeAeIeHHbIN HHTerpan [ (2x +3) dx  ?
(1) 4
(?) 3/2
(?) 2
(?) 6



31.Yemy paBeH olpesiesIeHHbIN HHTerpal f01(2x —2)dx ?
(1)-1
(?) -2
(?) 2
(?)0

32.YeMy paBeH olpe/ieJIeHHbIN HHTerpal f01(2x —4)ydx ?
(1)-3
(?) -2
(?)-1
(?)0

33.Uemy paBeH onpenesieHHbIN HHTeTpal f01(2x —6)dx ?
(1)-5
(?) -2
(?) -4
(?) 4

JAuddepenunaibHbie ypaBHEHUSA

1. duddepennumanbHoe ypaBHEHUE y' +y =0
(!) umeeT OECKOHEYHO MHOTO PEILICHU
(?) umeeT oIHO pelieHue
(?) umeet aBa perieHus
(?) HE MMeeT penIeHuH

2. uddepeHnmanbHOe ypaBHEHHE y'> + y2 +1 =0
(!) HEe mMeeT perieHui
(?) umeeT oIHO pelieHue
(?) umeet aBa perieHus
(?) umeeT GECKOHEUYHO MHOTO PelICHUM

3. 3anmaya Komm ans auddepeHnnanbHOro ypaBHeHUs: y' +y =0 ¢ HauyaJbHBIM YCIOBUEM
y(0) =1 UMeEET
(!) ogHO pelieHne
(?) 6ecKOHEYHO MHOTO pEIIeHU
(?) nBa perieHus
(?) HM OJTHOTO pelIeHus

4. JluddepeHnuanpbHOe ypaBHEHUE y' —y = 0 HMEET
(!) 6ecKkOHEYHO MHOTO PEIICHUN
(?) onHO pernieHue



(?) nBa pemieHus
(?) HM OJTHOTO pelIeHUs

5. 3anmaua Komm ans nuddepeHnnanbHOro ypaBHeHUsT y' —y = 0 ¢ Ha4aJbHBIM YCIOBUEM
y(0) =1 uMeeT
(!) ogHO pelieHne
(?) 6ecKOHEYHO MHOTO pEIICHU
(?) nBa perieHus
(?) HM OJTHOTO pelIeHUs

6. Haiitu pemenne nuddepeHnmaIbHOro ypaBHEHUS y' = f(x;y), YAOBICTBOPSIOIICE
Ha4YaJIbHOMY YCIOBHIO y(x) = yo, OTO
(1) 3amaya Komm
(?) 3amaua bepnynu
(?) 3amaua I[udaropa
(?) 3amaua ['aycca

7. Kakas uz QpyHKkumit: y =x, y =x2, y =e¥, y =3x + 1 SIBISCTCS PEIICHUEM
muddepeHnnaaTpHOTO YpaBHeHHS y' —y =0 ?
(!) TpeTbs
(?) mepBas
(?) BTOpas
(?) yeTBepTas

8. Kaxkas 3 dyHKIMiA: y =0, y=x3, y=e7%, y=2x+ 1 ABIACTCSA PEIICHUEM
g depeHnnaIbHOro ypaBHEHU y' +y =0 ?
(!) mepBas u TpeThs
(?) ToNbKO TIEpBas
(?) BTOpas
(?) Hukakas
9. 3anana 3agava Komu aist nuddepeHnmnanpHOro ypaBHeHUsT y' —y = 0 ¢ HauaJlbHBIM
ycaoBueM y(0) = 1 . OyHKIUS y = cos x  YAOBIETBOPSET:
(!) HauaTbHOMY YCJIOBHIO, HO HE U PepeHIInaTIbHOMY YPaBHEHUIO
(?) mudbdepennranbHOMy YpaBHEHHIO, HO HE HAYAJIbHOMY YCJIIOBHIO
(?) m HAUaTBLHOMY YCJOBHIO U JU((HEepeHIINATEHOMY YPaBHEHUIO
(?) HU HauaTBHOMY YCJIOBUIO, HH IUpdepeHnaIbHOMY yPaBHEHUIO

10.3anana 3agava Komm s nuddepeHunanbHOro ypaBHeHUs y’' +y = 0 ¢ HauaJbHBIM
ycaoBueM y(0) = 1 . OyHKIUS y = e™* yIAOBIETBOPSIET:
(!) 1 HaYabHOMY YCJIOBHIO U U] hepeHInAIBHOMY YPaBHEHUIO
(?) nuddepennmanp HOMy YpaBHEHHUIO, HO HE HAUYaJIbHOMY YCJIOBHIO
(?) HauanmpHOMY YCJIOBHIO, HO He U depeHIInaTbHOMY YPaBHEHUIO



(?) HM HAYATPHOMY YCTIOBUIO, HU UG dEepeHIInaTIbHOMY YPAaBHEHHUIO

I
11. Tluddepenumanbroe ypaBHEHHUE [IEPBOTO HOPAIKA y' ==+ = SBIACTCS

X
y
() omHOPOIHBIM

(?) nuHEHHBIM

(?) ¢ pazaensomUMUCS TEPEMEHHBIMU

(?) ypaBuenueM bepnyiiu

12. lnddepenmanbHoe ypaBHEHHE IEPBOTO MOPSAIKA y' +y = x SBIACTCS
(!) muHEHHBIM
(?) omHOPOIHBIM
(?) ¢ pazaensIOMUMUCS TIEPEMEHHBIMU
(?) ypaBHeHueM bepryinu

13. IuddepenimansHoe ypaBHEHHE IEPBOTO NOpsAIKa y' -y = x° SIBISETCS
(1) ¢ paznensromuMucs mepeMeHHbIMU
(?) nuHEHHBIM
(?) omHOPOIHBIM
(?) ypaBHeHueM bepnyinu

14. lnddepenimanbHoe ypaBHEHNE IEPBOTO MOPSAKA y' +y = x -y?  SBISETCA
(1) ypaBuenuem bepryu
(?) nuHENHBIM
(?) ¢ pa3aesIOMUMHUCS TTePEMEHHBIMH
(?) omHOPOIHBIM

15.Kakas u3 pyHkumii: y =0, y=x3, y =e™*, y = 2x + 1 SABIACTCS pPEIICHUEM
muddepeHnnansHOTO YpaBHEHUS y' +y =2x +2 7
(!) HuKakas
(?) nepBas
(?) BTOpas
(?) yeTBepTas

16.Kakas u3 pyHkumii: y =0, y=x53, y =e™*, y = 2x + 1 SABIACTCS pPEIICHUEM
nuddepeHanbHOro ypaBHeHus y' —y =1—2x ?
(!) yeTBepras
(?) nepBas u TpeThA
(?) BTOpas
(?) Hukakas



17.Kakas u3 pyHkumii: y =1, y=x3, y =e™*, y = 2x + 1 ABIACTCS pPEIICHUEM
g epeHnrnaIbHOro ypaBHeHUus y' +y =1 ?
(!) mepBas
(?) Tpetbs
(?) BTOpas
(?) Hukakas

18.Kakas u3 pyHkumii: y =0, y=x3, y =e™*, y = 2x + 1 SABIACTCS pPEIICHUEM
muddepeHnnansHOTO YpaBHEHHUS y' —y = 3x2 — x5 ?
(!) BTOpasa
(?) nepBas
(?) uetrBepras
(?) Hukakas

19.CkoabpKO IEHCTBUTEIBHBIX KOPHEH HMEET XapaKTEePUCTUICCKOE YpaBHEHUE JIJIst
JUHEHHOTO AU PEPEHIINATBHOTO YPaBHEHUS BTOPOTO HOPSAKA C IIOCTOSHHBIMU
KodpunmeHTamMu y” —y = 3x2 —x3 ?
(!) nBa
(?) omun
(?) HE OZTHOTO
(?) 6eckOHEYHO MHOTO

20.CKobKO NEUCTBUTENBHBIX KOPHEH NMEET XapaKTEPUCTHUECKOE YpaBHEHUE /IS
TuHEeHHOTO AudGepeHITMaATBFHOTO YPaBHEHUS BTOPOTO MOPSIKA C TOCTOSTHHBIMU
kodpunmeHTamu y” +y = 3x2 —x3 ?
(!) Hu ogHOTO
(?) onun
(?) nBa
(?) Tpu

21.CKONBbKO TEUCTBUTEIIBHBIX KOPHEH NMEET XapaKTEPUCTHUCCKOE YPaBHEHUE JIJIS
TuHEeHHOTO AuddepeHITMATBFHOTO YPaBHEHUS BTOPOTO MOPSIKA C TTOCTOSTHHBIMA
KodppuuueHTaMu y” + 2y’ +y =3x% —x3 ?
() onun
(?) nBa
(?) HU oztHOTO
(?) 6€CKOHEYHO MHOTO

22.XapaKTepucTUYECKOE YpaBHEHHE JIJIs IMHEUHOTO JudPepeHInanbHOTO ypaBHEHUS
BTOPOTO MOPSIIKA C MOCTOSSHHBIMU KO DUIIMEHTaMH y” + 2y’ +y = 3x% — x® HMeeT

KOPHH

(1) -1



() 1u2
(M 0ul
(M 2u3

23.XapaKTepucTUIEeCKOe ypaBHEHUE sl TMHEHHOTO MU PepeHIInaIbHOTO YpaBHEHUS
BTOPOT'O TOPSI/IKA C TIOCTOSIHHBIMU K03 dutimenramu y” — 2y’ = x2 — x3 UMeeT KOpHU
MHowu2
(?)-2mu?2
(MH2u3
(?) -2

24. XapaKTepucTUIECKOE ypaBHEHHUE TS IMHEHHOTO MU hepeHIINaTEHOTO YpaBHEHUS
BTOPOTO MOPsIIKa C MOCTOSHHBIMU KO3 pULineHTaMu y” —y = x% — x* MMeeT KOpHU
MN-1ul
(2u3
MHOomul
(?) -1

25.Kakas u3 QyHKIui: y =0, y =x3, y=e7%, y =2x + 1 SABIACTCSA PCIICHUECM
nuddepeHIanbHOr0 YpaBHeHUST y" —y = —2x—1 ?
(1) yerBepTas
(?) mepBas
(?) BTOpas
(?) Hukakas

26.Kakas 3 pyHKIUi: y =0, y =x3, y=e7%, y =2x + 1 SABIACTCSA PCIICHUECM
muddepeHnnansHOTO ypaBHEHHS y” —y = x° ?
(!) HuKakas
(?) nepBas
(?) uerBepras
(?) BTOpas

27.Kakast u3 pyHkuuit: y=—x, y=x53, y=e7*, y = 2x + 1 SABIACTCS pPEIICHUEM
muddepeHnnansHOTO YpaBHeHUS y" —y =x  ?
(!) mepBas
(?) BTOpas
(?) uerBepras
(?) Hukakas

28.Kakast u3 QyHKIMi: y =0, y =sinx, y=e™*, y = 2x + 1 SBJSICTCS pEIICHUEM
muddepeHnanbsHOro ypaBHeHus y” +y =0 ?
(!) nmepBas u BTOpas



(?) Tonpko nepBas
(?) uerBepras
(?) Hukakas

29.0061ee pelieHre TUHEHHOTO HEOTHOPOAHOTO AU PepeHInanbHOTO ypaBHEHUS
BTOPOT'O MOPsI/IKA C IOCTOSHHBIMU K03(pUiineHTaMyu MOXKHO IPEACTaBUTh B BHJIE:

(!) cymMBI 0011IETO perIeHus JIMHEHHOTO OJHOPOAHOTO YPABHEHHUS M YACTHOTO PEIICHHS

JMHEWHOTO HEOJHOPOAHOTO YPaBHEHUS

(?) mpowusBeneHuUs 0OLIEro PEIICHHs] JIMHEWHOTO OJJHOPOIHOTO YPABHEHUS M YaCTHOTO

pelIeH s THHEWHOTO HEOJHOPOJHOTO YPABHEHUS

(?) CyMMBI 4aCcTHOTO PEUICHUS JIMHEHHOTO OJTHOPOJHOTO YPABHEHUS M YACTHOTO PEIICHUS

JMHEWHOTO HEOJHOPOAHOTO YPaBHEHUS

(?) pa3HoCTH OOIIETO PeUIeHHs TMHEHHOTO OJHOPOJHOTO YPABHEHUS M YACTHOTO PEIICHUS

JMHEWHOTO HEOJHOPOAHOTO YPaBHEHUS

30.Kakoii mopsamox nuddepeHmanbHOro ypaBHeHUsT y” +y =0 ?
(!) BTOpOH
(?) nepBwiit
(?) nyneBou
(?)-1

31.Kaxkoi nopsnok nudpepeHnnanbHoro ypaBHeHuss y' +y =1 ?
(!) mepBsIit
(?) BTOpOH
(?) nyneBoi
(?) Tpetnit

2

32.Pemmennem kakoro u3 quddepeHuanbHbx ypaBHeHuid y' =x, y' =1, y' =2x,y' ==
ABysieTCS QYHKIUS y = x 7
(!) BTOpPOTO
(?) mepBoro
(?) weTBepTOrO
(?) TpeTbero

2

33.Pemienriem kakoro u3 nuddepeHaibHbIX YpaBHEHUH y' =x+x2, y' =1, y' =2,y = x?
aBisieTcsl QyHKIUA y =2x+1 ?
(!) TpeTbero
(?) mepBoro
(?) uerBepTOroO
(?) BTOpOTO



3aaaHusa Ansa KOHTPONbHbIX paboT

Bapuanr 1.

1. latb onpenenenue HeopueHTpoBaHHoro rpada. [Ipusectu nmpumep.

2. latb onpenenenue noyiHoro rpada. Hapucosats rpad Ks

3. B TypHupe 1o KpyroBoi cUCTEME OJUH YYacCTHUK 3a00J1e]l U He JOUTpal
Bce BCTpeud. CKOJIBKO OBLIO MEepBOHAYAIBHO YYaCTHUKOB, eciau mpouuio 40
BCTpEY.

4. Ha 8 mapTa Kaxabli CTYJIEHT TPYIIbl MOJApUII KaKIOM CTYIEHTKE IO
BeTKy. Kakoe MakcumaibHOE KOJIMYECTBO I[BETKOB MOTJIO OBITh TIOJIAPEHO, €CIU B
rpynne 20 yenoBex.

5. IlocTpouth OCTOBHOE JiepeBO ISl caeayrouero rpaga. Pemenue Beinosn-
HUTH TOIIIAroBo.

Bapuant 2.

1. latb onpenenenue opueHTpoBaHHoro rpada. [IpuBectu npumep.

2. JlaTtb ompepeneHue ABYIOJBHOTO Tpada, MOJHOTO ABYAOJIBHOTO rpada
rpada. Hapucosats rpad Ks 4

3. B TypHupe 1o KpyroBoi cUCTEME OJMH YYaCTHUK 3a00J1esl U HE JOUrpal
Bce BcTpeud. CKONBKO OBUIO TEPBOHAYAIBHO YYaCTHHMKOB, eciu mpomio 30
BCTpEY.

4. B TypHHpE 10 TCHHUCY BCTPETHIINCH JBE KOMaHABI C OJMHAKOBBIM KOJIH-
YECTBOM YYaCTHUKOB. KaKIbplii HTPOK MEpBOH KOMAHIbI CHITPal ¢ KaKJIBIM UTPO-



KOM BTOPOM KOMaH/bl. U3BeCTHO, UTO B Ka:kK/A0i KOMaHde ObLIO He OoJiee 8 yuacr-
HHUKOB, U YTO NepBasi KOMaHbl BbIMIPaJia B 4 pa3a 0osiblIe BCTPe4, YeM BTOpPasi.
CKO0JIbKO YYaCTHHKOB B KaXK/10il KOMaH[e.
5. Iloctpouts Kparyamme (0 KOJIMYECTBY peOep) MyTH OT BEPIIMHBI S JI0
BCEX OCTAJIbHBIX BEPILUH ClIeyoIIero rpada. Penenne BEIIOIHUTD MOIIAr0BO.

Kpumepuu oueHusaHus.

3a KOHTPOJIbHYIO paboTy MOXHO moiay4yuTh oT 0 10 10 Oamios.
1 3aganue - 1 Gamn

2 3agadue - 1 6amn

3 3amanue - 2 Oayuia

4 3ananue - 2 6ania

5 3amanue - 4 Oania

1,2 3agaHue - MOJTHBIN OaJIJT CTABUTCS, €CIU OMpPEIeNIEHUEe 1aHO TOYHO, B TIOJIHOM
oOBbeMe.

3,4 3amanue. 2 Oamia CTaBUTCS, €CJIM B 3ajaue onucaHa rpadoBas MOJEIb U IO
ATOM MOJIENM MPABWIBHO MOCTPOCHO pemieHue. 1 Oaiia CTaBUTCS, €CJM JIOIY- IEHBI
HEJIOUeThI: HET Tepexoia OT 3aJadyd K COOTBETCTBYIOIIEMY Tpady, mOmyiie- HbI
apupMeTnyecKre OmMUOKH, PEIEHUE OMMCAHO HE MOTHOCTHIO.

5 3anmanue. 4 G6asia CTaBUTCS, €CIU MPUBEACH MOAPOOHBIN MOIIAroBOM pas- 6op
anroput™a. 3 Oayja - €ClId JTOMYIICHBI HEeCYIIECTBEHHBIC HEJ0UYETHI MO0 all- TOPUTM
pazo0paH HEIOCTaTOYHO MOAPOOHO. 2 Oasia - eclii MPUBEACHO MpaBUIbHOpEIIeHHE 0e3
noApoOHOro pazbopa, JMOO MPUCYTCTBYET MOAPOOHBIA pa3zdop, HO HA KAKOM-TO €ro
ATane JOMyIeHa cepbe3Has omuoka. 1 6aia cTaBUTCS, €CIU MPECTaBICH MPaBUIIbHBIN
oTBeT 0e3 pazbopa, mrbo eciu pa3dop HE TOBEACH J0 KOHIIA M OTBETA HET.

KonTpoJsbHbIe BONpochl

1. KTto cunraercs «otiiom Teopuu rpadoBy»?

2. B uem 3akirogaeTcs «3aja4a 0 KEHUTCOEPTCKUX MOCTax»?

3. KTto BniepBbIc BBEI TEPMUH «Tpad»?

4, PaboThl Kakux y4eHbIX U3 00JIaCTU XUMHUHM M (PU3UKU CBSI3aHBI C TEO-
pueii rpadoB?

d. Yo Takoe «roysoBojioMka I'aMuibToHa»?

6. B uem 3akmouaercs 3agada o packpacke kapt? Mctopus ee pemeHus.

7. [Tonsarue rpada, BepiinHbl pedpa u ayru rpada. CMeKHbIE BEPIIUHBI,

WHITUJEHTHBIE peopa. [leTnm, kpaTtHbie pedpa. [Ipumepsr.
8. OpueHTHPOBAaHHBIE M HEOPUEHTHPOBaHHKIE rpadbl. [Ipumepsr.



9. Bunei rpadoB: momubie rpadbl, mycThie rpadsl, IByAOIbHbIE Tpadbl.

10. Tloarpadsl u JOTOTHEHUS: ONPEEICHUS U IPUMEPHI.

11. Omnepauuu Hajg rpadgamu: OnpeaeIeHHs U IPUMEPBHI.

12. CnocobOwl 3amanus TpadoB, HX CpaBHUTEIHHAS

xapakrepuctuka.lIpumepsr.

13. Yo takoe nenb? Uto Takoe myTh? Uem OHU OTIIMYAIOTCS?

14.  Kakoii rpa¢ Ha3bIBaeTCs CBSI3HBIM?

15.  Yro Takoe KOMIOHEHTA CBSI3HOCTHU?

16.  Yto 3HauuT «oboiTH rpad»? Kakue criocodbl 00X0bI CYIIECTBYIOT?

17. O6xon B rmyOUHY: TPUHITUI U pealn3alusl.

18. O6xoj B MIMPUHY: TPUHIIUI U PEaTH3aIHs.

19. Yo Takoe aepeno?

20. Teopema Kamu (xapakrepuzarius 1epeBbEB).

21.  Yro Takoe nokpsiBaroriee epeBo? Kak ero Mo>KHO MOCTPOUTH?

22. Uro Takoe HyHIaMEHTAIBHBIA [UKJII?

23. Kaxk mocTpouTh MHOXKECTBO (DyHIaMEHTAIBHBIX IIUKIIOB?

24. CdopmynupoBarh OIpejesieHre diiepoBa myTH. KakoBbl
HE00X0/11- MbIE U (UJTK) TOCTATOYHBIE YCIOBUS €ro CyIIeCTBOBAaHUS?

25. CdopmynupoBarh ompejaeneHue odiiepoBa rpada. Kakobl
HE00XO0-TUMbIE U (WJIM) TOCTATOYHBIE YCIOBUS €ro CyIIeCTBOBaHUSA?

26. IlpuBectu mpuMepsl OUIepoBeIX rpadoB, TpadoB, HE
SIBJISTFOIITUX CSIDMIIEPOBBIMHE, HO COJICPIKAIIIMMHE SUIIEPOB MyTh.

27. CdopMmynupoBaTh ONpeneIcHUE TaMHJIBTOHOBA IMyTH |
ramuibToHOBarpada. KakoBsl HE0OX0uMBbIE U (MJIM) JOCTATOYHbBIE YCIOBUS
UX CYILIECTBOBA- HUS?

28. IlpuBectu mpuMepsl TaAMUIIBTOHOBBIX TPadoB.

29. CdopmynupoBath 3a/1a4y O TOUCKE KpaTYaMIIIero myTH.

30. Anaroputm Popna-bemnmMana: moctaHOBKa 3aJa4M, pean3aliys
aJIro-puT™MA.

31. AunroputMm @noiija: mocTaHOBKA 3a7a4d, peau3allus airOpuTMa.

32. Anroput™m JlefiKCTphI: MOCTAHOBKA 3a/1auu, peaan3alus aaropuTma.

33. CpaBHuTeNbHAS XapaKTEPUCTUKA AITOPUTMOB MOMCKA
KpaT4ai X MUHIMAJIBHOTO Beca

34. TloHsATHE CETH U MOTOKA B CETH.

35.  AJropuTM NMOCTPOCHUS YBEIUUYUBAIOLICH IETIH.

36. Anroputm ®opma-DonkepcoHa MOCTPOCHHUST MaKCUMATHHOTO
MOTOKaB CETH.

37.  IlpuBectu nmpuMepsl MPUKIATHBIX 33/1a4, KOTOPHIE MOKHO
PEIIUTh CIIOMOIIBIO TpadoB.

KoHTponbHbIe 3agaHuA

IIpumepwl 3a0anuti.
1. Jlan HaGop ropoaoB, MEXIYy HEKOTOPHIMH M3 HUMHU CYIIECTBYIOT



aBUa- PEUCHl C M3BECTHON CTOMMOCTRIO Omiera. JIjist IByX MaHHBIX TOPOJIOB
HaWTU Ta- KOM MapuipyT, 4ToObl CyMMapHash CTOMMOCTh IepesieTOB Oblia
MUHHMMAaJILHOM.

2. lan HabOp HaCENEeHHBIX ITYHKTOB, CBSI3aHHBIX JOPOTaMHU.
[TocTpouTh Ta- Ky10 C€Th, UTOOBI BCE rOpoJia ObLIN CBA3AHbI, HO CyMMapHas
JUIMHA CETH OblIa MH- HUMAJILHOM.

Memoouueckue ykazanusi:

JI1s KaXK10T0 3a1aHusT HE00X0IUMO:

a) IOCTPOUTH Tpad C ONMUCAHUEM €0 MTOCTPOSHUS

0) ompeaenuTh, K Kakoil 00jacTu Teopur rpad)oB OTHOCUTCS JaHHAsS

3a/1a4aB) MPEJACTaBUTh 0030p CYIIECTBYIOIIUX AJITOPUTMOB (€CIIH UX

HECKOJIBKO) T') BbIOpATh aJIFOPUTM JIJIs PEIIeHUsS U 00OCHOBATh €ro

BBIOOD

1) BBIOpaTh CTPYKTYpPY JaHHBIX JUIs TIpeacTaBiieHue rpada m oOOCHOBAThH €€

BBIOOD

€) MPUBECTH PEATH3AIIHI0 aJITOPUTMA U €€ aHATU3

Kpumepuu oyenusanus:

Ornenka "3auTeHO" CTaBUTCS, €CJIM 3aJaHKE BBIIOJIHEHO B MOJIHOM O00BEME
MPaBHJIBHO, JIMOO JOIYIIEHBI HECYIIECTBEHHbBIE MOTpenTHOCTH. JlomyckaeTcs ot-
CYyTCTBHE 0030pa aJrOpUTMOB M aHAJIM3a aJrOPUTMA, IMPU YCIOBUH, YTO HYKHBIN
aJITOPUTM BBIOpaH IPaBUIIBHO.

Ouenka "He3auTeHO" CTAaBUTCA, €CJIM HENPABUJIBHO OIpelesieHa 3ajada
W/WIY HETIPaBUJIILHO BHIOpAH alTOPUTM, €CJIM JOIMYIIeHBbI TpyOble OMMOKH TpH
pean3aium.

Tunosble BOIIPOCHI, BLIHOCUMBIC HA IK3aMECH

Onpenenurenu

JlelicTBUs ¢ MaTpULlaMU

OO6paTHas Marpuiia

Meton ["aycca pemienust CUCTEM JIMHEWHBIX YPAaBHEHUM
[TpaBuno Kpamepa pelienust CUCTEM JIMHEHHBIX YPAaBHEHUN
MaTpu4dHbIii CrIOCO0 PEIICHUs CUCTEM JIMHEHHBIX YpaBHEHUHN
Panr marpunsl. Yuciio pemeHni CUCTEM JTMHENHBIX YPaBHEHUN

O N Ok~ wNE

KoopauHaTel TOYEK M BEKTOPOB, PACCTOSIHUE MEXAY TOYKAMU B JIEKapTOBOM
cUCTeMe KoopauHart. JlesieHne oTpe3ka B 3alaHHOM OTHOLIEHUU

9. HleiictBus ¢ Bektopamu. CKansipHOE MPOU3BEACHNE BEKTOPOB
10.Pa3nuuHble BUIbI YpaBHEHMSI IPSMOM JIMHUM HA IJIOCKOCTH
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11.Yron Mexay nOpsMbBIMH Ha IUIOCKOCTH. YCIOBUSA MApajuIEIbHOCTH U
NEPHEHANKYIJIIPHOCTH HPSAMBIX

12.YpaBHeHUE TIIIOCKOCTH B MPOCTPAHCTBE
13.YpaBHeHus npsiMoil B IpOCTPaHCTBE
14.BekTopHOE U CMEIIIaHHOE MPOU3BEAEHUS BEKTOPOB
15.KpuBbie BTOporo nopsiaka

Tunosbie BONPOCHI, BBIHOCUMbIE HA IK3aMeH/3a4éT
[IpeobpazoBanue rpaduKOB dIEMEHTAPHBIX QYHKITUH
[TonsiTHe Tpenena mocae0BaTeIbHOCTH U (YHKITHH.
CaoiicTBa npenenoB PyHKIUN. 1-b1il 1 2-i1 3aMeyaTeIbHbIC MPEICIIbI
HenpepreiBHocTh Gpynkumu. Knaccudukaius Touexk pa3pbiBa
[Tonsitue mpousBoaHON QyHKIMH. ['eOMeTprUYeCKUii CMBICH MPOU3BOTHOMN

S

[IpousBoanbie sneMeHTapHbIX (yHKIME. [Ipou3BoIHBIE CyMMBI, Pa3HOCTH,
IPOU3BEICHUS U YACTHOTO (DYHKITHI

7. Tlpou3BogHAast CIOKHOM U CII0KHO MOKa3aTeIbHON (DYHKIIHIA
8. IlpaBwuiio Jlonurans

9. ®opwmymna Teitmopa

10.Bo3pacranue u yosiBanue pynkiuii. Heo6xomumoe yciaoBue 3kcTpeMmyma
11.BbInyKa0CcTh U BOTHYTOCTh (pyHKIMI. Touku nepernda

12. ACcUMIITOTBI

13.TTonsTHE, CBOMCTBA, TAOIMIIA HEOTIPEICTICHHBIX HHTETPAJIOB
14.3ameHa epeMeHHBIX B HEOTIPEACICHHOM UHTErpasie
15.UuTerpupoBanue Mo 4acTSIM B HEOIIPEACIICHHOM WHTErpase
16.1HTerprpoBaHue parioOHaIbHBIX BRIPAKCHUN
17.uTerpupoBanre UPpaIMOHATBLHBIX BHIPAKECHHIM
18.UuTerpupoBaHre TPUTOHOMETPUUECKUX BBHIPAKCHHM
19.1TonsiTHE M CBOMCTBA ONpEICIEHHOT0 HHTETpaja
20.MeToap! BEIYHCIICHUS OMIPEICIIEHHOTO HHTErpasa
21.'eomeTpryecKkue MPUIIOKEHUS ONPEIETICHHOrO HHTerpaia

TunoBbie BONPOCHI, BBIHOCUMbIE HA IK3aMeH
. Muddepennmansubie ypaBHeHus. OCHOBHbBIE TIOHITHS
. Muddepennnansubie ypaBHEHUS ¢ Pa3ISISIONIMMUCS TEPEMEHHBIMU
. OnHopoansie nuddhepeHIraibHbIe YpaBHEHUS
. Jluneninpie muddepeHnranbapie YpaBHEHHSI TIEPBOTO MOPSIIKA

g B~ W N -

. Muddepenunanbupie ypaBHEHUS, JOMYCKAOUME TOHKEHHUE MOPSAKA
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6. Jlunelinpie nuddepeHmanbHbe YpaBHEHUSI BTOPOTO MOPSAKA C MOCTOSIHHBIMU
kod(ppunreHTamu

7. Ipunoxkenus auddepeHnrnaibHbIX YpaBHEHHMA

8. YacTHble IPOU3BOJHBIE, IKCTPEMYM (PYHKIIMM MHOTHUX MEPEMEHHBIX
9. MeToa HAMMEHBIITUX KBaIPaTOB

10.YwucnoBsie psibl

11.CreneHHble pSAbI

12 .ITpubnu>xeHHbIE BEIYUCICHHS C MCMIOJI30BAHUEM PSIIOB

*Umozosoe nauucnenue 6ann08 no OUCYUNIUHE OCYIUeCMBIIAeMCs 8 COOMBEMCMEUl ¢ pa3padomaHHol
U 6HeOpeHHOU OaNNbHO-PEUmMUH2080L CUCEMOU KOHMPOAA U OYEHUBAHUS YPOGHSA 3HAHUU U 6HeyueOHOU
CO3U0amMenbHOU AKMUEHOCMU 00VHAIOWUXCAL.
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Ipuioxenue 2

MeToauveckue yKa3aHus Al 00y4AIOIIUXCH 10 OCBOCHHUIO UCIMILIMHBI (MOLYJIA)

MHCTUTYT NHO®OKOMMYHUKALIMOHHBIX CUCTEM
U TEXHOJIOI'M

KA®EAPA MATEMATUKHN U ECTECTBEHHOHAYYHbBIX JIUCHUIIJIMH

METOINYECKHUE YKA3ZAHUA JJIAA OBYYAIOIIUXCA ITO
OCBOEHMIO JUCHUITJIMHBI (MOY JIA)

«TEOPUSA T'PADPOB»

Hanpasaenue noarorosku: 10.03.01 «MndgopmannonHas 60€30MacHOCTH»
Ipodunb: Opranusanms U TEXHOJIOIMH 3aAIUTHI HHGOpMaIMU
YpoBeHb BbICHIEro 00pa3oBaHusi: 0aKaJaBpuaT

®opma 00yYeHUAA: OYHAS, OUHO-3204HAS

Koposes
2023
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1. O0mue mMoJI0KeHUs

HeassMu u3ydeHUs TUCIUTUIMHBI SBIISETCS

- IpUOOpETEHNE CTyICHTAMU 3HAHWHA U TMPEACTABICHUH 00 OCHOBHBIX METOAAaX
MaTreMaTH4ecKoi 00padoTku HHGOPMAIIUH;

- oopMUpOBaHHE TOTOBHOCTH CTYJIEHTOB NMPUMEHSATH METOJIBI MaTEMAaTHUECKOTO
aHaJIM3a U MOJICTIMPOBAHUS B POPECCHOHATBHON ACSITETLHOCTH.

3agauyamMu JUCIIAIIIAHEI SBIISICTCS.

1. - OCBOCHHE CTyJIeHTaMH O0a30BbIX 3HAHWN MO CIEAYIONUM pa3zeinam
MaTEeMAaTHUKHU: 3JIEMEHTHl AHATUTHYCCKONM TEOMETpUU W JMHEHHOW anreOphl, Hadasa
MaTeMaTUYECKOT0 aHaJIN3a, UHTErpaIbHOE UCUUCIICHUE, (DYHKIIUM MHOTUX TIEPEMEHHBI

2. - MOJIydeHHUE  CTyJEHTaMHM yMEHUWA U  HABBIKOB  MPOBEACHUS
MaTeMaTUYECKOr0 MOJICIMPOBAHMS MW aHajdu3a B o0JacTh HX MpodheCCHOHATBHOU
JIESITEIILHOCTH.

2. YKa3aHus 10 NPOBEIEeHHI0 MPAKTHYECKUX 3aHATUH

[IpakTtuueckoe 3anstue 1.

By npakTU4YecKoro 3aHiITHSL. HOO20H08KA 00K1a0a.

OOpa3oBaTeNbHbIE TEXHOJIOTUU: 2PYRROGAA OUCKYCCUAL.
Bun npakTuueckoro 3aHATHS . cMeulanHas oopma npakmuiecko2o 3aHamus.
Tema u cozepkaHue MPaKTUUYECKOTO 3aHATHUSA:
Tema 1. Beenenune B Teopuro rpagos. Vctopuss BOSHUKHOBEHHS U Pa3BUTUSL TEOPUU
rpadoB. OCHOBHbBIEC TIOHATHUS U ONpPEAEIICHUs: TOHITHE rpada, BEPIIUHbI, pedpa, TyTH,
OpPUEHTUPOBAHHBIE U HEOPUEHTUPOBaHHbIE Trpadbl, MpocTod rpad, METIH, KpaTHHIC
pebpa, Buabl rpados, nmoarpadsl U AOMOTHEHUS, omepanuu Haj rpadamu. CTeneHu
BepinH. Teopema Diinepa. CiocoObl 3ananust rpadoB.
Oo6xoab1 rpados. I1yTs, npocToi MyTh, HUKJIMYECKUHN MYTh, 1IEMb, UK. CBSI3HOCTD,
KOMIIOHEHTHI CBs3HOCTU. [lonstne o6xoma. Buaer o6xomoB. O6xom B TiIyOHHY:
pEeKypcUBHAss M HepeKypcuBHas peanuzarus. OO0XoJ B MIUPUHY: HEPEKypCUBHAas
peanu3anus.

Buviuucnenue onpeoenumenrneii.
[TponomxuTensHOCTD 3aHaTHs — 2/1,5 .

[IpakTueckoe 3ansTHE 2.

By npakTUyecKoro 3aHiITHS . HOO20M08KA 00K1a0a.

OOpazoBaTeNbHbBIE TEXHOJIOTUU: 2PYRNOBAA OUCKYCCUA.
Bun npakTrueckoro 3aHATUS: CMeuaHHas popma npaKkmuyecKo2o 3aHamusl.
Tema u coepkaHue MPaKTUYECKOTO 3aHATHUSA:
Tema 1. BBenenue B Teopuro rpagoB. VcTtoprsi BOSBHUKHOBEHHUSI U Pa3BUTHUSI TEOPUU
rpadoB. OCHOBHbIE MOHATHUS U OMPEIENICHUsS: OHITHE Tpada, BEPIIUHBI, pedpa, AYyTH,
OpUEHTHPOBAHHBIE U HEOPUEHTUPOBAHHBbIE Tpadbl, MPOCTOl Tpad, METIH, KpaTHbIC
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pebpa, Buasl rpados, noarpadbl U TOTOTHEHHs, onepanuu Haja rpadamu. CreneHu
BepinH. Teopema Ditnepa. CriocoObl 3a1aHus rpadoB.

Oo6xoab1 rpados. [1yTe, npocTol MyTh, HUKINYECKUN MyTh, LEMb, TUKI. CBI3HOCTB,
KOMITOHEHTHI CBsI3HOCTU. [loHsiTue 00xoma. Buawsl o6xomoB. O6xon B IIyOuHY:
peKypcUBHass M HepekypcuBHas peanuzanus. OOXoll B IIMPUHY: HEPEKypCUBHAs
peanu3anus.

[TponomkutensHOCTD 3aHsaThs — 2/1,5 u.

[IpakTueckoe 3ansatue 3.

Bua npakTU4yecKoro 3aHIATHS . HO020M06KA 00K1a0a.

OO6pa3oBarteibHbIC TEXHOJIOTUH: ZPYRNOBASA OUCKYCCUAL.
By npakTryeckoro 3aHATUS . cMeULanHas ()opma npaKkmuiecko20 3aHamusl.
Tema u cogepkaHue NPaAKTUYECKOTO 3aHATHS:
Tema 1. Beenenne B Teopuro rpagos. Vctopusi BO3HUKHOBEHHS U Pa3BUTUSL TEOPUU
rpadoB. OCHOBHbIC TIOHATHS U OINPEACIICHUS: MOHATHE Tpada, BEepIIUHBI, pedpa, AyTH,
OpUEHTHUPOBAHHBIE M HEOPUEHTHPOBaHHbIE Trpadbl, MpOCTOM Tpad, METIIU, KpaTHHIE
pebpa, Buabl rpadoB, nmoarpadsl U JAOMOTHEHUS, onepanuu Haj rpadamu. CTeneHu
BepinH. Teopema Ditnepa. CiocoObl 3a1anust rpadoB.
Oo6xoab1 rpados. I1yTs, NpocTON NMyTh, HUKJIUYECKUIN MYTh, 1ETb, UK. CBSI3HOCTD,
KOMITIOHEHTHI cBsi3HOCTU. [loHsaTue o6xoma. Buael o0xomoB. O0xon B TinyOuHy:
pPEeKypCUBHAsi M HepeKypcuBHas peanuzanus. O0Xol B MIHUPUHY: HEPEKYpCUBHAS
peanu3anusi.

[TponomkutensHOCTD 3aHaThs — 2/1,5 .

[IpakTueckoe 3ansatue 4.

By npakTU4YecKoro 3aHsITUS: HO020H08KA 00K1a0a.

OO6pa3oBaTelbHbIC TEXHOJOTHH: 2PYRHOBAA OUCKYCCUSL.
By npakTuueckoro 3aHATHS . cMeUAHHAs hOpMa npaKkmuiecko2o 3aHamusl.
TeMma u conepkaHue NPaKTUUYECKOTO 3aHATHUS:
Tema 2. 3amauu, cBsi3aHHble ¢ oO0xogamu rpadoB. HaxoxaeHue KOMIIOHEHT
cesHOoCcTH. [lomck kparwaiimmx myTedr B HeB3BemeHHOM rpade. [loctpoenue
octoBHOTO fiepeBa. [IpoBepka rpada Ha anmMKIMIHOCTH. Tomojornyeckas COpTUPOBKA.
[ToctpoeHue MHOXecTBa (yHAAMEHTAJIBHBIX IUKIOB. [IpoBepka Ha NBYIOJIBLHOCTS.
Moctet u TOukuM cowicHeHusa. JlepeBbsi. lloHsTthe gepea, JsmcrTa, Jeca.
Xapaktepuzanusi jaepeBbeB. [lmanapueie Tpadsnl. [lnockoe uzo0paxkeHue CBSI3HOTO
rpada.
[TponomkuTensHOCTD 3aHaThs — 2/1,5 .

[TpakTueckoe 3aHsiTue S.
By npakTUYecKoro 3aHsITHS: HOO20H08KA 00K140a.
OO6pa3oBartebHbIE TEXHOJIOTUH: ZPYRNOBASA OUCKYCCUSL.

BI/II[ IIPAKTUYCCKOTO 3aHATHUA . CMEULAHHAA qbopMa npakmuiecKkoco 3aHAnuAl.
Tema n COACPIKAHUC ITPAKTHUICCKOTO 3aHATUSA:
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Tema 2. 3amaum, cBsizaHHble ¢ oOxomamm rpadoB. HaxoxaeHue KOMIIOHEHT
cBs3HOCTH. Ilomck Kparwailimx myTell B HeB3BewmleHHOM rpade. Iloctpoenue
0CcTOBHOTO JiepeBa. [IpoBepka rpada Ha auMKINYHOCTb. Torosiornyeckas COpTUPOBKA.
[TocTtpoeHne MHOKECTBa (PyHIAMEHTAJIbHBIX LUKIOB. lIpoBepka Ha JBYIOJIBHOCTD.
Moctet u TOukMm cowieHeHus. JlepeBbsi. Ilonstne nepeBa, mucra, Jeca.
Xapakrtepuszauus aepeBbeB. llmanapusie rpagdsl. [lnockoe n300pakeHUE CBSI3HOTO
rpada.

[TponomxkurensHOCTD 3aHaTHA — 2/1,5 .

[IpakTrueckoe 3anstue 6.

Bua npakTUyecKoro 3aHITHS . HO020M06KaA 00K1a0a.

OOpa3oBaTeNbHbIE TEXHOJIOTUU: 2PYRROGAA OUCKYCCUAL.
Bun npakTrueckoro 3aHATHS . cMeulanHas hopma npakmuiecko2o 3aHamusl.
Tema u coepkaHue MPaKTUIECKOTO 3aHATHS:
Tema 2. 3amauum, cBsizaHHble ¢ o0xogamu rpadoB. HaxoxknaeHue KOMIIOHEHT
cBs3HocTH. Ilomck Kparwailliux myTedl B HeB3BewmieHHOM rpade. Iloctpoenue
OCTOBHOTO JiepeBa. [IpoBepka rpada Ha anMKINYHOCTh. Tomosoruyeckas COpTUPOBKA.
[ToctpoeHne MHOeCTBa (pyHIAMEHTAJIbHBIX LHUKIOB. IIpoBepka Ha JBYIOJIBHOCTD.
Moctel u TOukM cowieHeHud. JlepeBbsi. llonsatue nepeBa, Jmcra, Jeca.
Xapakrtepuzauus aepeBbeB. llmanapusie rpagdsl. [lnockoe wn3o0pakeHuEe CBSI3ZHOTO
rpada.
[TponomkuTensHOCTD 3aHaThs — 2/1,5 u.

[IpakTueckoe 3ansatue 7.
Bua npakTUyecKoro 3aHITHS . HOO20M068KA 00K1a0a.
OOpa3oBaTeNbHbIE TEXHOJOTUU: 2PYRROGAA OUCKYCCUAL.
Bun npakTuueckoro 3aHATUS . cMeuanHas hopma npakmuiecko20 3aHAmusl.
Tema u cozep:kaHue MPaKTUYECKOTO 3aHATUSA:
Tema 3. Ilnanapubie rpagwbl. ['panu. @opmyna Oiinepa, cneacrtBusa. Kpurepuii
r1aHapHocTy. [lnanapHOCTE AepeBbEB.

[TpogomxurensHOCTD 3ausaThs — 2/1,5 u.

[IpakTueckoe 3ansTue 8.
Bua npakTUyecKoro 3aHiATHS . HO020M068KA 00K1a0a.
OOpazoBaTeNbHbBIE TEXHOJIOTUU: 2PYRNOBAA OUCKYCCUA.
Bun npakTHuecKoro 3aHATHS . CMEWAanHas opma npaKmuyecko20 3ansamusl.
Tema u cozepkaHue MPaKTUUYECKOTO 3aHATHSA:
Tema 3. Ilnanapubie rpagwni. ['panu. @opmyna Oiinepa, cneacrtBusa. Kpurepuii
r1aHapHocTH. [iTaHapHOCTh 1epeBbEB.
[TpogomxkurensHOCTD 3ausaThs — 2/1,5 .

[IpakTrueckoe 3ansTue 9.
Bua npakTUyecKoro 3aHITHA . HOO20M06KA 00K1a0a.
OO6pa3oBarteibHbIE TEXHOJIOTUH: ZPYHNOBASA OUCKYCCUSL.
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By npakTrueckoro 3aHATHS . cMeuanHas hopma npakmuiecko2o 3aHamusl.

Tema u conep:kaHue MPAKTUYECKOTO 3aHATHUS:

Tema 3. Ilnanapubie rpagwbl. ['panu. @opmyna Oiinepa, cneacrtBusa. Kpurepuii
naHapHOCTH. [ImaHapHOCTh A€pEeBbEB.

[TponomkuTensHOCTD 3aHaThs — 2/1,5 u.

ITpaktuueckoe 3austue 10.

Bua npakTUyecKoro 3aHITHS . HO020M06KaA 00K1a0a.

OOpa3oBaTelbHbIE TEXHOJIOTUU: 2PYRROGAA OUCKYCCUAL.
Bun npakTuueckoro 3aHATUS . cMewanHas Gopma npakmuyecko2o 3aHsamusl.
Tema n copep:kaHue NPAKTUIECKOTO 3aHATHS:
Tema 4. JiluiepoBbI U raMUILTOHOBBI rpadbl. [loHATHE dlnepoBa MyTH, dUIIEPOBA
LUKIJIa, 3unepoBa rpadga. HeoOxomumble W JOCTaTOYHBIE YCJIOBHS CYIIECTBOBAHMS
silnepoBa mytu. Kputepuil sitnepoBoctu rpada. IloHsTne raMuiabTOHOBA IyTH,
raMWJIbTOHOBOTO  LMKJIA, TaMUJIbTOHOBOro  rpada. JloctatoyHoe  ycioBue
raMuwibTOHOBOCTH Tpada. Kparuaiimime nmyrm B rpadax. [loHsaTue B3BEIIEHHOTO
rpada. [locraHoBKa 3a7aul HaXOXKJIEHUS KpaTyalllero IMyTH BO B3BEIICHHOM rpade.
Anroputm @opaa-bennmana. Anroputm Jleiikctpel. Anroputm @noiiaa.
[TpogomkuTensHOCTD 3auaTus — 2/1,5 u.
[TpakTnueckoe 3ansitue 11.

Bua npakTUyecKoro 3aHiATHA . 0020 068KaA 00K1a0a.

OOpa3oBaTeNbHbIE TEXHOJOTUU: 2PYRROGAA OUCKYCCUAL.
By npakTuueckoro 3aHATUS . cMeULaHHAs ()opmMa npaKkmuiecko20 3aHamusl.
Tema u copep:kaHue NPAKTUUECKOTO 3aHATHS:
Tema 4. JilyiepoBbl U raMUILTOHOBBI rpadbl. [loHsATHE dlNepoBa MyTH, dUIIEPOBA
1MKIa, sunepoBa rpadga. HeoOxomumble M JOCTaTOYHBIE YCJIOBHS CYIIECTBOBAHMS
sinepoBa mytH. Kpurepuit nsitnepoBoctu rpada. I[loHsTHE TaMHIBTOHOBA TMYTH,
raMWJIbTOHOBOTO  ILIMKJIA, TaMWUJIbTOHOBOro  rpada. JloctatouHoe  ycioBue
raMuwiIbTOHOBOCTH Tpada. Kparuaiimime nmyrm B rpadax. [loHsarue B3BEmIEHHOTO
rpada. IlocraHoBKa 3a7aud HaXOXJAEHUS KpaTyalllero ImyTH BO B3BEIICHHOM rpade.
Anroputm @opaa-bennmana. Anroputm eiikctpsl. Anroputm Ornoiiaa.
[TpogomxurensHOCTD 3ausaThs — 2/1,5 u.

[IpakTueckoe 3anstue 12.
Bua npakTUyecKoro 3aHiATHS . HO020M068KA 00K1a0a.
OOpazoBaTeNbHbIE TEXHOJIOTUU: 2PYRROBAA OUCKYCCUAL.
Bun npakTuueckoro 3aHATHS . cMeUlanHas hopma npaKkmuiecko2o 3aHAmus.
Tema u coaepkaHue NPaKTUYECKOTO 3aHATHS:
Tema 5. IlocTpoenue mMakcumMaabHOro mnoroka. I[lonarue mnoroka. IlocTanoBka
3amaun. [loctpoenue yBenuuuBarome nenu. Aaroput™ Dopaa-DonkepcoHa
MMOCTPOCHUSI MAKCUMAJIBHOTO TTOTOKA.
[TponomxkurensHOCTD 3aHATHA — 2/1,5 .

[Ipaktrueckoe 3anstue 13.
Bua npakTUyecKoro 3aHiATHS . HO020M06KA 00K1a0a.
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OO6pa3oBartebHbIE TEXHOJIOTUH: ZPYRNOBASA OUCKYCCUSL.
Bun npakTuueckoro 3aHATUS . cMeUanHas hopma npaKkmuiecko2o 3aHamusl.
Tema u conep:kaHue MPaKTUYECKOTO 3aHATHUS:
Tema 5. IlocTpoenne mMakcumMaabHOro mnoroka. I[lonarue noroka. I[locTtaHoBKa
3amaun. Iloctpoenne yBenmunuuBarome nenu. Anroput™ Doppa-Ponkepcona
MOCTPOEHHSI MAKCUMAJIbHOTO MOTOKA.
[TponomkutensHOCTD 3aHsaThs — 2/1,5 u.

[Ipaktrueckoe 3ansTue 14.

Bua npakTU4yecKoro 3aHIATHS . HOO20M06KA 00K1a0a.

OO6pa3oBarteibHbIC TEXHOJIOTUH: ZPYRNOBASA OUCKYCCUAL.
By npakTUuecKkoro 3aHsITUS: CMeUaHHas hopMa npakmuyeckKo2o 3aHamusl.
Tema u conepkaHue MPaKTUUECKOTO 3aHSATHUS:
Tema 6. Ilpukiaagnpie 3agayn Teopuu rpagoB. 3a1auv 0 HAXOXKICHUM MapIIpyTa
MHUHUMAaJIBHONH CTOMMOCTH MEXIY 3aJaHHOM mapoil ropoaoB. 3ajadyd O "MOKPHITUU"
obmactu. 3ajadya O COCTaBJIICHMM paclucaHuii. 3amada o cbope mycopa. 3amada o
MOCTPOCHUH CETH KOMMYHUKAIIHM.
[TpogomkuTensHOCTD 3aHaTus — 2/1,5 .

[TpakTnueckoe 3anstue 15.

Bua npakTUyecKoro 3aHiATHA . 0020 068KaA 00K1a0a.

OOpa3oBaTeNbHbIE TEXHOJOTUU: 2PYRROGAA OUCKYCCUAL.
Bun npakTuueckoro 3aHATHS . cMeulanHas hopma npakmuiecko2o 3aHamus.
Tema u coepkaHue MPaKTUUYECKOTO 3aHATUSA:
Tema 6. Ilpukaagubie 3agaun Teopuu rpagos. 3a1aund 0 HAXOXKIACHUU MapUIpyTa
MHUHUMAJIbHON CTOMMOCTH MEXIY 3aJaHHOW Iapoul ropofoB. 3axadd O "TOKPBITHH"
obOnactu. 3amada O COCTaBJIEHWW paclucaHuid. 3agada o cOope mycopa. 3amada o
MMOCTPOEHUH CETH KOMMYHUKAIIUH.
[TpogomkurensHOCTD 3ausaTus — 2/1,5 .

[TpakTnueckoe 3ansitue 16.

By npakTUYecKoro 3aHsITHS: HOO20H08KA 00K140a.

OO0pazoBaTebHBIC TEXHOJIOTUU: 2PYRHOGAS OUCKYCCUSL.
Bun npakTuueckoro 3aHATHS . cMeulanHas hopma npakmuiecko2o 3aHamusl.
Tema u cozepkaHue MPaKTUUYECKOTO 3aHATHSA:
Tema 6. Ilpukiaagnbie 3agaun Teopuu rpagos. 3a1aund O HAXOXKICHUU MapuIpyTa
MHUHUMAJIbHOM CTOMMOCTH MEXIY 3aJaHHOW Mapoil ropofoB. 3axadd O "TOKPBITHH"
oOnacTu. 3ajada O COCTaBJIEHMM paclucaHuid. 3ajgada o cOope mycopa. 3agaya o
MOCTPOEHUHU CETU KOMMYHUKALIUM.
[TpogomxurensHOCTD 3ausaThs — 2/1,5 .

3. Yka3aHus 110 NPOBeACHNIO JIa00PATOPHOI0 NPAKTHKYMa

He npenycMoTpeH yueOHBIM TIaHOM.
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4. YKa3aHus N0 NPOBEJAECHUI0 CAMOCTOATEIbHOI PaboThI CTYICHTOB

No HaumenoBanue
wn 0J10Ka (paszzaena) Buasr CPC
JUCITUTUTIHBI
1. | Tema 1.
BBenenne B Teopuio 1. HO,Z[FOTOBKa K MMPaKTHUYCCKUM 3aHATHUAM 110
rpagos Marepuaiam JIEKIUI 1 y4eOHON JTUTepaTyphl.
Obxonvt rpagpos 2. BelnoaHeHne MPAaKTHYECKHUX 3 aHui
3. CamocTosiTeIbHOE U3yUY€HHE HEKOTOPBIX BOIPOCOB
JTUCHUTUIMHBI (JTMHEHHBIE TpeoOpa3oBaHus).
2. | Tema 2.
3agaum, cBA3aHHbBIE C 1. HO)IFOTOBKa K TPaKTHUYCCKUM  3aHATHAM 110
o0xonavu rpagos MaTepuaaaM JEKIHUI 1 y4eOHOM JIUTepaTyphl.
Hlepenbs 2. BeinoaHeHre IPaKTHYECKHUX 3a1aHui
3. CamocTOsATETPHOE M3YyUYCHHE HEKOTOPBIX BOIPOCOB
JTUCITUTUTHHBI (TTOBEPXHOCTH BTOPOTO TOPSIKA).
3 | Tema3.
ILianapusie rpadbt 1. TloaroToBKa K NPAKTUYECKUM 3aHATUSM TIO
MaTtepuaiam JISKIIUi 1 y9eOHOU JTUTepaTyphl.
2. BrimonHeHne MpakTHYECKUX 3aTaHUI
3. CamocTtosTenbHoe U3y4eHUE HEKOTOPBIX
BOMIPOCOB  JAWCIMIUIMHBI  (TMpeoOpa3oBaHUe
rpad@ukoB GyHKLHIA).
4
1. TlogroToBKa K TIPAKTHUYECKHM 3aHATHSAM 10
Tema 4. MaTepHuaiaM JIEKINK U y9eOHOM JTUTepaTyphl.
JiiaepoBbl 1 2. BrInmogHeHne MpakTHYSCKUX 3adaHui
TraMHUJIbTOHOBBI
rpacbr 3. CamocTosiTeIbHOE M3yUYeHHE HEKOTOPBIX BOIPOCOB
JTUCHUILIAHBI (METO HAMMEHBIIIUX KBAJAPATOB).
5
1. [TonroToBKa K TIPAKTUYSCKUM 3aHATHSAM  TI0
MaTtepualiaM JIKITUH U yueOHOU JTUTepaTyphl.
Tema 5. 2. BeImosTHeHHe MPaKTUYECKUX 3aIaHuN
g:;g;ea';‘ﬁom 3. CaMOCTOSATEIIEHOE M3YYEeHUE HEKOTOPBIX BOIPOCOB
HOTOKA. JUCLUIUIVHBI (onucanue duznyeckux U
AKOHOMHUYECKUX MpoueccoB AuddhepeHnanbHbIMU
YPaBHEHUSIMU).
6 | Tema 6.

IIpukiaagnblie 3axa4mn
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Teopuu rpados

e [loarotoBka K NPAKTUYECKUM 3aHATUSAM IO
Marepuaiam JIEKIUI U y4eOHON JTUTepaTyphl.

e BpINOJHEHUE MPAKTUYECKUX 3aJaHUI

e (CaMOCTOSATEIIbHOE W3y4YCHUE HEKOTOPBIX
BOIIPOCOB  JUCIUIUIMHBI (OIICHKA OCTAaTOYHBIX
OCTaTOYHBIX YJICHOB PSJIOB).

1. 3apoxaeHue Teopuu rpadoB: 3a1a4a o
KEHUTCOEPIrCKUX MOCTaX.

2. 3aaya KOMMHUBOSDKEpa: IOCTaHOBKA, 0030p
QJITOPUTMOB.

3. T'amuibTOHOBHI Tpadbl: MOCTAHOBKA 33]1a4H,
UCTOpUS, OCHOBHBIE PE3YIIb-

4. 3apada o packpacke KapT.

5. Bepmmnunas packpacka rpada.

6. Meron BeTBel U rpaHUIL AJIs1 HAXOXKICHUS
raMuJIbTOHOBOT'O ITyTH.

7. JKanHblil anropuT™M JJIs1 HAXOXKICHUS
raMuJIbTOHOBOT'O ITyTH.

8.Wcnonb3oBaHue TUHAMUYECKOTO
IpOrpaMMHUPOBAHUS IS
HaXO0XJICHUSATaMUIBTOHOBOIO ITYTH.

Q. OBpPUCTUYECKUE METOBI JJISI HAXOXKICHUS
raMUJIbTOHOBOTO TyTH.

10. 3agava 0 BEpIIMHHOM MOKPBITUH.

11. 3ajgaya 0 mapoCOYETAHUSX.

12, Anroput™ JluHHIIA TOCTpOEHUE
MaKCHUMAaJIbHOTO TTOTOKA.

13. ANTOPUTM MPOTATKUBAHUS TIPEATIOTOKA.
14, [ToTOK ¢ HECKOJIbBKUMH UCTOYHUKAMU U
HECKOJBKUMH CTOKAMH.

15. MaxkcumanbHbIi IOTOK MUHUMAJIBHON
CTOMMOCTH.

16. AJITOpUTM TUIOCKOM YKJIaaKu Tpada.

17. 3aHuMaTeabHbIC 3a/1a4l U T'OJIOBOJIOMKH,
CBs3aHHBIE C Tpadamu.

18. ['padbl u maxmartsl.

19. Urpsl u rpadsl.

20. Marpuiia MHIIICHIUH, €€ CBOMCTBA,
WCIIOJIb30BAHUE.

5. Yka3aHus 10 NPOBeIeHNI0 KOHTPOJIbHBIX PA00T IJISl CTYIEeHTOB (paKyJIbTeTa

32049HOT0 00y4eHUs
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5.1. TpeOoBaHus K CTPYKTYpe
CtpykTypa KOHTPOJIBHOW PabOThl JOJKHA CIIOCOOCTBOBATH PACKPBITHIO TEMBbI:
UMETh THUTYJBHBIM JIUCT, COAEp)KaHWe, BBEIEHUE, OCHOBHYIO YacTh, 3aKIIOYCHUE,
CITUCOK JIUTEPATYPHI.

5.2. TpeOoBaHus Kk coaep:KaHUIO (OCHOBHOM 4aCTH)

1. Bo BBeneHHH OOOCHOBBIBAECTCS aKTyaJbHOCTb TEMBbI, OIpPEAEIsIeTCs Ieb
paboThI, 3a7a91 ¥ METO/IbI UCCIICTOBAHMUS.

2. IIpu onpeneneHnn 1eneit U 3a1a4 UCCICAOBAHUS HEOOXOAMMO IPaBHIBHO HX
dbopmynupoBath. Tak, B Ka4eCTBE IIEJIM HE CICAYET YMOTPEOJATH TJIaroy «CACNIaThy.
[TpaBuibHO OYJIET UCIIOJIB30BATH TJIATOJIBL: «PACKPBITHY, «OMPEACIUTHY, «YCTAHOBUTHY,
«TOKa3aThy, «BBIABUTH» U T.J.

3. OcHoBHas 4acTh pabOTHI BKIIOYAeT 2 - 4 BOMpoca, KaXIbI M3 KOTOPBIX
MOCBSAIIAETCS PEUICHUIO 3a7a4, CHOPMYIUPOBAHHBIX BO BBEJCHUHU, U 3aKaHUYUBACTCS
KOHCTaTallel UTOTOB.

4. TlpuBeTcTBYeTCSI ~ WJUIIOCTpAlMsl  cojepkaHus  paboThl  TaOIMIIAMH,
rpaguuecKkuM MaTepraioM (PUCYHKAMH, CXEMaMHU U T.I1.).

5. Heo6xoauMo 1aBaTh CCHUIKM Ha UCIIONIb3yeMyt0 Bamu muteparypy.

6. 3akitoueHue TOKHO COJEPKATh C/IeNIaHHbIE aBTOPOM PaOOThI BBIBOJIbI, UTOTH
HCCIICIOBAHMSL.

7. Bcnen 3a 3akiroyeHUEM HJET CHUCOK JUTEpaTypbl, KOTOPBIA JIOKEH OBITh
COCTaBJICH B COOTBETCTBUU C YCTAaHOBJEHHbIMHU TpeOoBaHusMmu. Eciau B pabote
MMEIOTCSI TIPUJIOKEHUS, OHU O(DOPMIIAIOTCS Ha OTACIBHBIX JIMCTaX, U JOJDKHBI OBITh
COOTBETCTBEHHO MPOHYMEPOBAHBI.

5.3. TpeboBanusi kK opopmJIeHUIO
O0bEM KOHTpOIBHOU paboThl — 10 cTpanuir opmara A 4, Hame4yaTaHHOTO C
onHOM cTtopoHsl TekcTta (1,5 unrepsan, mpudt Times New Roman).
5.4. IlpumepHasi TEeMATHKA KOHTPOJbHBIX PadoT:
3apoxkaenue Teopun rpadoB: 3a7a4a 0 KEHUTCOEPICKUX MOCTaX.
3amaya KOMMUBOSDKEpA: TIOCTAaHOBKA, 0030p aJTOPUTMOB.

I'amMmunbTOHOBEI rpadbl: MOCTAHOBKA 3a/1a4d, UCTOPUSI, OCHOBHBIE PE3YJib-
3aiada 0 packpacke Kapr.

Bepmmnnas packpacka rpada.

Merton BeTBEH U rpaHull JjIsl HAXOXKISHUSI TaMIJIbTOHOBOTO MTYTH.
Kagublil anropuT™ i1 HaXOXKJIEHUS TAMIJIBTOHOBOTO MY TH.
Hcnonb3oBaHue AMHAMUYECKOTO MPOrPAMMHUPOBAHUS ISt
HaXOXKJIEHUATAMUIHLTOHOBOTO TTyTH.

9. DBpUCTHYECKUE METOIBI JIJISl HAXOKICHHSI TAMUAIILTOHOBOTO MY TH.
10.3amaua 0 BEpIIMHHOM MMOKPHITHH.

11.3agaya o0 mapocoveTaHUsX.

12. Anroputm /lMHuIia OCTpOEHNE MAaKCUMAJILHOTO MTOTOKA.

13. AaropuT™m NpoTaNKUBaHUS MTPEANOTOKA.

14.TToTOK ¢ HECKOJIBKUMH UCTOUHUKAMH U HECKOJIbKUMU CTOKAMH.
15.MakcumalibHbIM MOTOK MUHUMAJIbHONH CTOMMOCTH.

cLONOoO R WDNE
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16. AnropuTM MmI0CKOM yKIaaku rpada.

17.3aHumMaTtenbpHbIC 3a]1a4U U TOJOBOJIOMKH, CBSI3aHHBIC ¢ TpadaMH.
18.'padb1 u maxMartsl.

19.Urps1 u rpadsr.

20.Matpuriia HHITUEHIIUM, €€ CBOMCTBA, UCIIOJIH30BaHUE.

6. IlepeyeHb OCHOBHOI U IONOJTHUTEJILHOM Y4eOHOM JIUTEPATYPbI

OcHoBHas JquTEpaTypa:

Owmenbuenko, A. B. Teopust rpados : yuebnuk / A. B. Omenpuenko. — Mocksa :
MIIHMO, 2021. — 415 c. — ISBN 978-5-4439-3247-7. — TexcT : 3IeKTpOHHBIH //
Jlanb : AIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/267629 (mata oOpamenus: 23.12.2022). — Pexum

J0CTyIA: JUIsl aBTOPU3. MOJIH30BATENCH.
Kusspkos, B. C. Beenenue B Teoputo rpados : yuedHoe nocodue / B. C. Kuaszpkos, T.
B. Bomuenckasg. — 2-e¢ u3g. — Mocka : UHTYUT, 2016. — 76 c.— Tekcr .
ANEeKTpPOHHBIN //  Jlanb :  anekTpoHHO-OuOnMoreunas  cucrtema. —  URL:
https://e.lanbook.com/book/100733  (mara oOpamenusi: 23.12.2022). — Pexum
J0CTyIA: JUIsl aBTOPHU3. MOJIH30BATENCH.

JlonoJIHUTeIbHAS JIUTEpPaTypa:
I'ogynosa, E. K. Beenenue B teoputo rpacdos. UuanBuayanbHble 3a1aHus @ yueOHOE
nocobue / E. K. 'ogynoBa. — Mocksa : IIpomereit, 2012. — 44 ¢. — ISBN 978-5-
4263-0104-7. — Tekct : sneKTpoHHBIN // JIaHb : 2MEKTPOHHO-OMOINOTEUHAsI CUCTEMA.
— URL: https://e.lanbook.com/book/64218 (nata oOpamienus: 23.12.2022). — Pexum
JOCTYyTA: JIJIsl aBTOPH3. TOJIH30BATEICH.

7. Ilepeyenb  WHGPOPMAIMOHHBIX  TEXHOJOTHIl,  HCHOJb3yeMbIX  MPH
OCYIECTBJIEHNH 00PAa30BaTEJIbHOIO0 NMPoLecca Mo AUCHUIINHE (MOLYJII0)

IMepeuenn nporpammuoro ooecnevenns: MSOffice, PowerPoint.

Nudopmanuonnbie cipaBoOYHbIE CUCTEMbI:
1. DJEeKTPOHHBIE pecypchl 00pa30BaTeNbHOM cpeibl Y HUBEPCUTETA.
2. PaGouas mporpamMMa U METOJUYECKOe obecreueHne no gucruiuinge: « Teopus
rpadoB»
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