benepanbHOE TOCYIAPCTBEHHOE OF0KETHOE 00pa30oBaTeNIbHOE YUPEKICHUE

b1.5.06.01
b51.5.06.02

(undexc oucyuniuol)

PABOYASA IMTPOI'PAMMA JUCHUITJIMHDBI
BBICIIASI MATEMATHKA 1,2

BBICIIETO 00Opa30BaHUS

«TONBATTUHCKUMI TOCYIapCTBEHHBIN YHUBEPCUTET»

(HaumeHoBanue OUCYUNIUHBL)

110 HAIIpaBJICHUIO ITOAT'OTOBKHU

15.03.05 KOHCTPYKTOPCKO-TEXHOJIOTMYECKOE OBECIIEUEHUE

MAIIMHOCTPOUTEJIBHBIX ITPOM3BOACTB

(KOO U HaUMEHOBaHUe HANPABNIeHUs. NOO20MOBKU, cneyuarbHocmu 8 coomeemcmesuu ¢ @I'OC BO)

TEXHOJIOI' M MAITMHOCTPOEHU A

d)opMa O6y‘leHI/I$IZ 3a04YHasn

I'on HaGopa: 2018

(ranpasnennocms (npoduis))

Pacnpenesienne 4acoB JUCHHUIJIMHBI 10 KypcaM M BHAaM 3aHATHI (110 y4eOHOMY IJIaHY)

KoanuectBo 3ET 10
Yacos no PYII 360
Buabl KOHTpOJISI Ha IK3aMeHbI 3aueTsl Kypcosbie KypcoBbie K"“Tpﬁ"“l’*""e
Kypcax NMPOEKTHI padoTsI (s j;?,;;fﬁ; tbop-
MbI 00y4YeHHs1)
- 1,1 - - -
NeNe kypca
1 1 2 3 4 5 6 Hroro
3ET no kypcam 5 5 10
Jexuun 12 12 24
JlabopaTtopHbie
IMpaxkTnyeckne 12 12 24
KonTakTHas padora 24 24 48
Cam.pabora 152 | 152 304
Kontpoasn 4 4 8
Hroro 180 | 180 360

ToabsaTTH, 2018




Pabouas mporpamma cocrariena Ha ocHoBaHuu ®I'OC BO u y4eOHOro 1iaHa HanpaBiIeHUs TOJITOTOBKU

15.03.05K0HCTpYKTOPCKO-TEXHOIOTHIECKOE 0OecIieueHIe MallIMHOCTPONTEIHHBIX TIPOU3BO/CTB.
(KOO U HaAUMEHOBaHUe HANPABNIeHUs. NOO20MOBKU, cneyuaivHocmu 6 coomeemcmesuu ¢ @I'OC BO)

PeueﬂznpOBaHne paﬁoqeﬁ nporpamMmmsbl JUCHUIIJIMHBI

OtcyTcTBYyeT

VYuebnas (pabogas) mporpaMma ogo0OpeHa Ha 3aceTaHum Kadenpsl «Breicmas MaTeMaTnka 1 MaTeMaTHIECKOe

MOJIEITMPOBaHME» (IIPOTOKOII 3acemaHust Ne OT « » 2017 1.).
Peuensenr
(OondicHoCmb, yueHoe 386aHue, cmeneHy) (noonucs) (U.0. Damunus)
« _» 20 1.
Cpoxk aeiicTBus padoyeil mporpaMMbl TUCHHUIIMHBI 10 « » 20 r.

HNudopmanus 06 akTyanuzanuu padodeil mporpaMmMbl THCIUTIJIMHBI:

[IpoTtokomn 3acenanus kadeaps No OT « » 20

[IpoTokomn 3acenanus kadeapst No OT « » 20

[IpoTokomn 3acexanus kadeaps No 0T « » 20 I.

[IpoTokomn 3acexanus kadeaps No OT « » 20
COT'JIACOBAHO

N.o. 3aBenyromiero kadenpoit

« » 20 T. C.B. IluBueBa

(noonucw) (U.0. @amunus)

YTBEPX/IAIO

((O6OPYI[OBaHI/IC U TEXHOJIOTUHU MAIIUMHOCTPOUTCIILHOTO IIPpOU3-
3aBemyrommn kKapeapor  soxcreax

(8vinyckaiowjell HanpagieHue (CneyuaIbHOCHb))

« » 20 1. H.1O. Jlorunos
(noonucv) (H.0. Pamunus)




AHHOTAIUA
AUCHUILINHBI (Y4eOHOr0 Kypca)
b1.5.06.01 BBICHIAA MATEMATHUKA 1

(MHAEKC ¥ HAaMMEHOBaHUE AUCUMILUIMHBI (y4eOHOTO Kypca))

1. Heab 1 32124 U3yYeHUSA TUCHUILIMHBI (Y4e0HOT0 Kypca)

Ieap — moaroTroBka CHEUAIMCTOB, CIOCOOHBIX:KOJIMYECTBEHHO OLICHHWBATH
CUTyallud, BO3HUKaIIME B  @pouecce  MNpo(ecCHOHATBHOU  JESTENIbHO-
CTH;(pOPMYIUPOBATh MAaTEMATHYECKUE MOJEIN TEXHOJOTMYECKHX IPOLECCOB U
HaXOJUTh UX PEIICHUs aHATUTUYECKUMH METOAAMU WJIA HA OCHOBE BBIYMCIUTEIBHO-
ro 3KCIEPUMEHTA;IPOBOJIUTH KOJWYECTBEHHOE IPOTHO3UPOBAHUE PE3YIBTATOB JEs-
TEJIBHOCTH JIJISl TIOMCKA ONTUMAIIBHBIX PELICHUI U CITIOCOOOB UX peaTn3alIiu.

3apaum:
1. CdopmupoBaTh y cTylaeHTa 0a3y 3HAHMI 1O MaTeMaTUKE, HEOOXOAUMYIO IS
YCBOEHHUS €CTECTBEHHOHAYUYHBIX, OOIIETEXHUUECKUX M CHEUUAIbHBIX JUCLMILIUH U
JUISL pEeIIeHUs 33]a4 B 00JIaCTH TEXHUKH, CBSI3aHHOM ¢ IpodeccnoHanbHOM chepoil.
2.  HayuuTtsh cTyseHTa MaTeMaTHYECKUM METOJIaM PELIEHU 3aa4.
3. IIpogemoHCTpHUpOBaTh CTyA€HTaM Ha IMpPHUMEpaxX HUCIIOJIb30BaHUE MaTeMaTH4e-
CKUX TIOHATUH W METOJOB JUIsl pelIeHHs 3aJady B 00JacTU TEXHUKHU, CBA3aHHOM C
npodeccuei.
4.  Pa3BuBaTh y CTyJICHTOB YMEHHE CAMOCTOATEIBHO PACIIUPATh U yIrayOasTh Ma-
TEMaTUYECKHE 3HAHUSI.

2. MecTto nucuuiuiuabl (yuedHoro kypcea) B crpykrype OITIOITI BO

Jannast aucrurinHa (y4eOHbIM Kypc) OTHOCUTCS K biioky 1 «JIMCHUTIIUHBL
(Monynu)» (0a3oBas 4acTh).

Jucruminabl, ydyeOHbIe KypChl, HA OCBOCHHMHM KOTOPBIX Oa3WpyeTcsl JaHHas
TUCIUTIINHA (YYEOHBIN KypC) — IIKOJIbHBIA KYPC MATEMATHKU.

Jucruminebl, y4eOHbIe KypChl, ISl KOTOPBIX HEOOXOAMMBI 3HAHUSI, YMEHHUS,
HABBIKH, TTPHOOpETacMble B pe3yJibTaTe M3YUYCHHS JTaHHOW JUCIMIUIUHBI (y4eOHOTO
Kypca) — Beiciias matematuka - 2,3, @usuka, Teoperudyeckas mexanuka, ConpoTHB-
JeHUE MaTepuasioB, JKOHOMHUKA, CTpouTenbHas MeXaHWKa, NpodhecCHOHATbHBIC
JVCHUTINHBIL.




3. Ilnanupyembie pe3yabTaTbl 00y4YeHHs MO AMCUMILVINHE (Y4eOHOMY KYyPp-
Cy), COOTHECEHHbIEe ¢ IJAHMPYEeMbIMH pe3yJIbTaTAMH OCBOCHHMS 00pa3oBaTe/ib-

HOW MPOrpaMMmbI

dopmupyeMble U KOHTPOJIHpYeMble
KOMIIeTEeHIIUH

Ilnanupyemblie pe3yabTaTbl 00y4eHUs

CIIOCOOHOCTh Y4acTBOBaTh B pa3pabOTKe
00O0OIICHHBIX BAapHaHTOB PEIICHUS IIPO-
0J71eM, CBA3AHHBIX C MAIIMHOCTPOUTEIb-
HBIMH TIPOM3BOJICTBAMH, BBIOOpPE OITHA
MaJbHBIX BapHAaHTOB MPOTHO3MPYEMBIX
[IOCJICJICTBHI PEIICHHS HA OCHOBE MX aHa-
mu3a (OITK-4).

3HaATD. MAaTEMATUYCCKYIO CHUMBOJIMKY JIA BBIPAXCHUSA KO-
ITMYECTBECHHBIX M KAYECTBCHHEIX OTHOIICHUI 00BEKTOB.

'YMeTh. HCIOJIL30BATh MAaTCMaTUYCCKYIO CHUMBOJIMKY IJIsd
BHIPKECHUS KOJMUYECTBCHHBIX M Ka4€CTBEHHBIX OTHOIICHHN
06'b€KTOB, MaTeMaTHYeCKUU arrapar JJis OoImrucCaHus, aHaJln-
33, TEOPETUYECKOTO M IKCIICPUMEHTAIBHOTO HCCIICIOBAHUS
1 MOACIIUPOBAHUA (1)I/ISI/II-IGCKI/IX U XUMHUYCCKUX CHUCTEM, AB-|
FICHUH M TPOLIECCOB, UCIOIB30BAHUS B OOYYCHUU U IPO-
(heccroHATBHOM IeATETbHOCTH.

BiaeTs: MaTEeMaTHYECKOH CHUMBOJHMKOW ISt BBIPAXKCHHUS
KOJIMYCCTBCHHBIX u Ka4eCTBEHHBIXOTHOIIIEHUIO0ObEK-
TOB,MaTEMAaTUYCCKUM almapaToM JJis OINHCaHUs, aHaju3a,
TEOPETUIECCKOT0 HAIKCIICPUMEHTAIBLHOTO HCCIICIOBAHUS |
MOJCIIMPOBAaHUS ~ (PU3MYECKMX W XUMHUYECKUX  CH-
CTCM,SIBJICHI/Iﬁ H IpouccCCoB, UCIIOJIbB30BAHUS B O6y‘-IeHI/H/I )41
npodeCCUOHATILHOM JIeATSIILHOCTH

CIIOCOOHOCTH MPUMEHSTH CIIOCOOBI PaIo-
HAJIbHOTO HCIIOJIb30BaHUS HEOOXOJMMBIX|
BUIOB PECYPCOB B MAITMHOCTPOHUTEIHHBIX
NPOU3BOJICTBAX BHIOMpPATh OCHOBHBIE U
BCIIOMOTATEIbHBIE MaTepHabl ISl M3T0-
TOBJICHUSI M3AEIHH CIOCOObI peanu3anuu
OCHOBHBIX TEXHOJOTMYECKHX ITPOIIECCOB,
QHAJTUTUYECKUE U YUCICHHBIE METOABI MPHU
pa3pabOoTKe WX MaTeMaTUYECKUX MOJIENIEH,
A TaK)kKe€ COBPEMEHHBIE METO/bI pa3paldoT-
K MaJIOOTXOJHBIX, YHEProcOeperarommx
M DKOJIOTHYECKH YMCTBIX MAallUHOCTPOU-
renbHbIX TexHosorui (TTK-1).

3HATh. aHAIUTHYECKUE HYHMCICHHBIE METOJABI MPH pa3pa-
0OTKE MaTeMaTHYEeCKHMXMOJETICi OCHOBHBIX TEXHOJOTHYE-
CKUX IIPOLIECCOB.

'YMeTh. MpUMEHSTh CHOCOOBI peanu3alid OCHOBHBIX TEX-
HOJIOTUYECKUX MPOIECCOB, AHATUTHYECKUE WU YHCICHHbBIC
METO/IBI TIPH pa3paboTKe UX MaTEMaTHUYECKUX MOJIEIEH.

Baagers: criocobamMu peamm3ann OCHOBHBIXTCXHOJIOTUYC-
CKHUX NPOHECCOB, aHAITUTUYCCKUC NYHUCIICHHBIC MCTOBI TP
pa3pa60TKe HX MaTeMaTHYECKUXMO/ICNIEH.

TemaTnueckoe

coJep:kaHue y4e0HOro Kypca

Pa3pnen, moayJib

Hoapaszaea, Tema

Bunel matpun. [Ipumenenue marpuil. JleMcTBHUS HaJ MaTpULIAMU

OnpenenuTenu.

IIpaBna BIYHCIEHUS ONIPENEINUTENEH.

JIuneitnas anredpa

OOparHass mMaTpuna. Panr marpunpsl. CUcTeMbl JTUHEWHBIX ypaBHEHUH.
MeTozas! peleHHil.

Onpenenenne BekTopa. JlelicTBUs HaJl BEKTOPaMH.

Bekropnast anre6pa

CkayisipHOE TpPOU3BEEHNE BEKTOPOB. BEKTOpHOE M CMelIaHHOE MPOU3-
BeJeHUs] BEKTOpOB. CMENIAHHOE MPOU3BEIEHNE BEKTOPOB.

HpSIMa}I Ha IJIOCKOCTH. YPaBHCHI/IC HpHMOf/'I Ha IMJIOCKOCTH.

AHanutnyeckas reo-
METpHUs

JIuaun BTOpOrO
HUYECKHE YPaBH

nopsiika Ha miockoctu. OKpyKHOCTh U 3unc. Kano-
€HHS OKPYKHOCTH 1 dsutunica. ['unep6ona. [Ipumepst

[Tapa6omna. Kanonnueckoe ypaBHeHHE TapaOOoIIb.




Pasznen, monyan Ionpa3znen, Tema

Beenenue B marematu- |[loHstue pynkunu.Buapl 3ananust QyHKIHA.

YECKUH aHalu3 [Ipenen pynkuuu. Boruncnenue npenenos.

OO0mas Tpy10eMKOCTh AMCHMILIMHBI (Y4eOHOoro Kypca) - S 3ET.

Pa3paboTuuk nmporpamMmabi:

aCCHCTEHT C.I'. EmenbstHOBa

(OonorcHocmb, yueHoe 36anue, Cmenenb) (noonucv) (A.0. ®amunus)



4. CTpyKTYypa " coepkaHue TUCHUILTHHBI (Y4eOHOro kypca) Boiciias martemaruka 1
(HauMeHOBaHME JUCIUILTUHBI (Y4eOHOTO Kypca))

Kypc n3yuenns 1

Pazned, Hoapasaen, Tema Buabl yueOHo# paGoThl Heo0xonumble Dopmbl Pexomen-
MoayJIb KonrtakTHas paGora CamocTosiTesIbHast padoTa MaTepHaIbHO- TeKyILero ayemasi
(B yacax) TeXHHYEeCKHe KOHTPOJISA JaTEpary-
BCEro & o | opMBI MpoBeneHus NeKuHii, 1aGopaTop- (opMBI OpraHu3aANAH pecypcebt (HaumMeHo- pa (Ne)
E g 8 i HBIX, IPAKTHYECKNX 3aHATHI, METObI €aMoCTOSATEIbHOI BaHHe olle-
= ) % E ) 00y4eHHsI, peaau3yioliye NpUMeHsieMyI0 § padoTsl HOYHOro
g e g == 00pa3oBaTeJbHYI0 TeXHOJIOTHIO g CpecTBa)
£l 8| E| 58 =
=1 & | &
] 2. =
= = | o=
Jluneiinas Buger  marpun.  Ilpumenenne | 3 3 Aynno-/Bujeo- JISKUMH 3JIeKTPOHHOro yuyed- | 38 | CamocrosTenbHOe — H3yueHHE LMS-cucrema 1-5
ajaredpa MaTpull. JlecTBus Hax MatpH- HMKa C KOHCYyJbTalMeil IperoxaBaTens Ha MaTepHaioB JIEKTPOHHOTO Ha OCHOBE
namu. Onpepenurenu. I[IpaBuia (dhopyme. BrinonHeHne npakTU4ecKuX 3aJaHui yueOHMKA C pa3JiefIeHHeM Ha Moodle, kom-
BBIUHCIICHUS ompeenuTe- C KOHCYJIbTalIMeH Ipero/aBaTelist Ha hopyme 1 JIEKIUM U C TECTaMH VIS CaMo- mbloTep MO0
neit.O6parnas marpuma. Panr gepe3 KOMMEHTapHH B 3aJaHHsX KOHTPOJISL 110 KaXJOH JIeKIWH, | IUIaHMIeT Jubo
Mmarpuipl. CUCTEMBI JIMHEHHBIX aHauM3 IOBEIEHUS 00yway- cmapTdoH
ypaBHEeHHH. MeTo/bl pelieHu . muxcs npu  nmomou LRS-
BexTopHas JIunelinple onepanuy Haj BEKTO- 3 3 Be6unap Ha onnaiH-IuIomaaKke, auckyccuss B | 38 | cmcremer m Experience API, LMS-cucrema 1-5
anredpa pamu. Hopma BekTopa B €BKIU- yaTte BeOUHapa. Ayauo-/BUAEO- NEKIUH DIIEK- aHaJIu3 TeKylleil ycrneBaeMocTu Ha OCHOBE
IoBOM TpoctpancTBe. CKaIapHOe TPOHHOTO Y4eOHHKA C KOHCYNIbTalUed Ipero- pu nomortuu bBPC-peiitunra Moodle, kom-
NIpoU3BEICHHE BEKTOPOB. Bek- naBaTelnst Ha (opyMme. BrlmonHeHne mpakTuye- TBIOTEp MO0 Bemonnenne
TOPHOE TPOU3BEACHHUE BEKTOPOB. CKHX 3aJaHHI C KOHCYJIbTalluel IpenogaBaTe- IUTAHIIET 100 3amanuii 1,2
CMenraHHOE MPOU3BEICHNUE BEK- 11 Ha (opyMe U yepe3 KOMMEHTapUU B 3aJa- cMapTdoH (mpoBepsie-
TOPOB. HHSIX MBIX BpYY-
Ananutnye- | Ilpsmas Ha miockoctd. YpasHe- 3 3 Aynuo-/BUaeo- KU 3JIeKTpoHHOro yue6- | 38 | CamocTosTenbHOe — M3ydeHHE LMS-cuctema HYIO) K Te- 1-5
ckas\ reo- HUE  TpSAMOM  Ha  TIIOCKO- HUKa C KOHCYNbTAIlMeHd IIpenojaBaTelsi Ha MaTepHaJoB 9JIEKTPOHHOTO Ha OCHOBE Mam, perie-
MeTpust ctu.JIuHUM BTOpOrO MOpsAKa Ha (dopyme. BrInonHeHNEe MPaKTHYECKUX 3aTaHUI y4eOHUKa C pasjeleHHeM Ha Moodle, kom- HHE TIpoMe-
mIockocTH. OKpyXXHOCTb U 27- ¢ KOHCYJIbTal[MeH Mpero/iaBaTelnst Ha hopyme 1 JIEKIIUM U C TECTaMH UL CaMo- mbloTep MO0 JKyTOYHOTO
munc. Kanonndeckue ypaBHEHHS gepe3 KOMMEHTapHH B 3aJaHHsX KOHTPOJISL 10 KaXKJIOH JeKIWH, | IUIaHIIeT Ju0o | TecTa, HTOro-
OKPYXKHOCTH M Jumirnca. I'umep- aHaIM3 TIOBEJICHMS OOyday- cMapTdon BOTO TECTa IO
6osa. KaHoHHYeckoe ypaBHEHHE muxcs npu  momoum LRS- Kypcy
runep6oinsl. [Tpumepsr. IMapaGo- cucreml u Experience API,
nma. KaHoHWdYeckoe ypaBHEHHE aHAJIM3 TEKyIIeH ycrieBaeMOCTH
napaboIbl nipu nomomu BPC-peiitunra
BBenenue B | Bunsl 3ananus ¢yakimiillonstie | 3 3 BebOunap Ha oHNaiH-IUIOMIANKE, TUCKyccus B | 38 LMS-cuctema 1-5
Mmar. anamm3 | ¢ynkuun.  Ilpenen  dyHkmmm. yarte BeOMHApa. AyIro-/BUICO- JIEKIINH 3JIeK- Ha OCHOBE
Brruncnenue npenenos. TPOHHOT'O Y4eOHHMKA C KOHCYNIbTAILMEH Mpero- Moodle, kom-
JaBarens Ha Gopyme. BrimonHeHne mpaktuyde- bIOTEp MO0
CKMX 3aJIaHNH ¢ KOHCYJIbTalUeH mpemnojaBare- TUTAHIIET JINOO
s Ha opyme M depe3 KOMMEHTapHu B 3aja- cMapThoH
HHSX
Konrpoas 4
HToro: 12 | [ 12 ] | 152




5. Kputepun u HOpMBbI TEKylIero KOHTPOJISI U MIPOMEKYTOYHOM aTTeCTAINH

DopMbI TEKYIIET0 KOHTPOJISI

YciaoBus 1onycka

Kpurepuu u HopMbI OLIEHKH

3amnosHeHne aHKETEI

Jonyckatores Bce

3 Oajuta — 3a MPOXOKACHUE AHKEThI

3amanue 1, mpoBepsieMoe BpYUHYIO

Jomyckatores Bce

10 6amn0B — rpaMOTHOE U IPABUIILHO BBIITOJIHEHHOE peleHre U ohopMIIeHUE 3a
Bce 7 3amaHus

9 GayoB —peleHbl Bee 7 3a/1aHus, HO €CTh HE3HAUYUTEIbHBIC OITUOKH, THOO0 He-
MIPaBMIBHO O(hOPMIICHBI

8 OaoB — pelieHsl Bce 7 3a1aHus, HO €CTh 3HAUUTENbHAs OIIMOKA B OJTHOM U3
3aJaHui

7 GannoB — peuieHbl IPaBUIBHO 6 3aaHUi

6 0aJyuI0B — pellIeHbI MPABMWIBHO 5 3aaHui

5 6aoB — perieHbl NPaBUIbLHO 4 3aJaHHi

4 Gayna — 3a MpaBUIIbLHBIE BBHITIOJTHEHHBIE 3 3aIaHHS

3 Ganna — 3a mpaBUJIbHBIC BBHITIOJHEHHBIE 3 33/1aHUS, €CTh HEJIOUETHI

2 Gayuta — 3a MPaBUIIBLHBIE BBHITIOJTHEHHBIC 2 3aIaHHS

1 Gainn - 3a mpaBUIIbHBIE BBITIOJIHEHHOE | 3aaHne

(0 GasyuIoB - BCE 3a/1aHMsI BHITIOJTHEHBI HEBEPHO.

3anaHue 2, npoBepsieMoe BPYyUHYIO

Homnyckatores Bce

6 6ayI0B — TPaMOTHOE U MPaBUJIBHO BBIMOJIHEHHOE pelieHne U oopmiieHue 3a
Bce 4 3aaHus

5 GaioB —peteHsl Bee 4 3a7aHusl, HO €CTh HE3HAYUTENIbHBIE OIUOKH, THOO He-
MPaBHIBHO O(hOPMIIEHBI

4 Gania - 3a MpaBUJIHHBIC BRIMTOJTHCHHBIE 3 33 JaHUS

3 Ganna - 3a MpaBUJIbHBIE BHITIOJIHEHHBIE 3 3aJJaHHsl, €CTh HE0UYEThI

2 Gaia - 3a MpaBUJIHHBIC BHIMTOJTHCHHBIE 2 33 JaHUs

1 Gann - 3a mpaBUJIbHBIE BHIMOTHEHHOE | 3a1aHNe

(0 GasioB - Bce 3a/1aHUs BHIIIOJHEHBI HEBEPHO.

ITpocMOTp 8 r1aB 3JIEKTPOHHOTO YUeOHHKA

Jomnyckarores Bce

ITo 4 Gayna 3a Kaxayro riaBy (Bcero 32 6aia)

[IpomexyTOUHBIN TECT

Jonyckatorcs Bce

9 6anoB 3a 8 mpaBWIbHBIX 0TBETOB (1 mpaBuIbHBIN oTBET — 1,125 Gaa)

Htorosoe TCCTUPOBAHUC

Jonyckarores Bce

40 6annoB 3a 30 npaBuiIbHBIX 0TBeTOB (1 mpaBuibHBINA 0TBET — 1,33 Gasa)




OtmeTka o Kypey (GopMHUpPYETCs Ha OCHOBE MUTOTOBOI'O PEUTHHIOBOrO Oaiia, MO pe3ysibTaTaM MPOXOKACHUS CTYICHTOM
JTUCIUIUIMHBI B cCOOTBETCTBUU co [1Ikanoil mepeBojja peMTUHIOBBIX OAJIIOB B TPAAUIIMOHHBIE OLIEHKH:

PeliTuHTOBEBIN OaLT TpaauuroHHast OLCHKA
40-100 3a4TEHO
0-39 HE 3a4TE€HO




6. Kputepumu 1 HOPMBbI OLIEHKH KYPCOBBIX padoT (IIPOEKTOB)

KypcoBas pabota (IpoeKT) He TpeayCMOTpeHa YU4eOHBIM TIJIAHOM.

/. TemaTuka3zajgaHuii ,MpoBepsieMbIX BPYYHYIO.

Ne /i Tembl
1 Jlunelinas anrebpa, BEKTOpHas anredpa M aHAIUTHYECKasi TeOMETPHS
2 BBenenue B MaTeMaTHUYECKUN aHAIN3
8. Bompochel K 3a4eTy
Ne
u/n Bonpocsl
Yucnosas marpuua. JleficTBus Hag MaTpuLiaMu (CI0XKEHUE, YMHOXKEHUE Ha YUCII0, YMHOKEHHE
1 | cTtpoku Ha crosiOel],, yMHOKEHUE MATPHUILbl HA MaTpHIy, TPAHCIIOHHPOBAHMUE) U YCIIOBUS HX
BBITIOJTHCHMSL.
2 Onpenenurens Marpul 2-oro U 3-ero nopsikos. OnpeaenuTesb MaTpULbl N-Or0 MOpsIKa.
CBolicTBa ONpeICIUTEIICH.
3 | Marpwuma obpaTHas K 3aJaHHON. Y CIIOBHS CYIIECTBOBAHUS, CIIOCO0 OTHICKAHUS
4 | Munop matpuipl. BasucHBII MUHOP MaTpPHUIIBL, CIIOCOO €r0 OTHICKAHUSI.
5 | Panr marpuisl ¥ cnoco0 ero onpeaeaeHus.
6 Cucrema IMHEHHBIX YpaBHEHHI C N HEW3BECTHBHIMH. MaTpuyHas ¢Gopma 3aluCH CHCTEMBI.
IIpumep. YciioBre COBMECTHOCTH CUCTEMBI JIMHEUHBIX YPaBHEHUM
7 OmnpeneneHyue pelieHUs] CUCTEMbl JUHEHHBIX YpaBHEHHUH n Heu3BeCTHbIMH. COBMECTHBIE U
HECOBMECTHBIE CUCTEMBI.
Kak HaiiTu penieHne CHCTEMBI C MOMOIIBIO MAaTPHUITBl 00PATHOW K MaTPHUIIE CUCTEMBI.
9 VYcnoBue cymecTBOBaHUS €IMHCTBEHHOTO PELICHMsI CUCTEMBI JMHEHHBIX ypaBHEHHH. DopMmy-
ael Kpamepa i oteickanus pemenus. Ipumep.
10 OpnoponHas cucreMa JIMHEHHBIX ypaBHeHUH. [Ipumep. Kakoe pemeHue HasbIBacTCs TPUBHU-
anbHbIM. [Ipy KakoM yC10BUM OTHOPOJIHAs CHCTEMA UMEET HETPUBHAIIBHBIC PEILICHHUS
11 ANTOpPUTM OTHICKAHUS PELIECHUS MPOU3BOJIbHON CUCTEMBbI JIMHEHHBIX ypaBHEHUI. ba3zucHblie u
CBOOOJIHbIE HEU3BECTHBIE.
12 | Bekropsl. KonmnmHeapHOCTh, KOMIIIAHAPHOCTH BEKTOPOB.
13 JIuneliHbIe onepanuu HaJ BEKTOPAMM: CIIOKEHUE BEKTOPOB, YMHOKEHHME BEKTOpAa Ha YHCIIO.
Jluneiinas koMOMHAIINS BEKTOPOB.
14 JIuneiiHas 3aBUCHMOCTb BEKTOPOB. CBSA3b MEXKIY KOJUIMHEAPHOCTHIO M JIMHEMHON 3aBUCHMO-
CTBIO JIBYX BEKTOPOB,
15 JIuneiiHas 3aBUCUMOCTD BEKTOPOB. CBsA3b MEXIy KOMIUIAHAPHOCTBIO M JIMHEHHOW 3aBUCUMO-
CTBIO TPEX BEKTOPOB.
16 | basuc, paznoxeHue BeKTopa 1o 0a3ucy, KOOpJIMHAaThl BEKTOpa B 33laHHOM Oasuce
17 | OproHopMupoBaHHBIN 6a3uc. JInHeliHbIe onepai HaJl BEKTOpaMU B KOOPAMHATHON opMe.
18 [exaproBa CHCTEeMa KOOPIMHAT Ha IIIOCKOCTH M B NPOCTPAHCTBE. KoopaunaTel TOUKM U BEK-
TOpA B IEKaPTOBOM CUCTEME KOOPJAUHAT.
19 [Tpoekius BEKTOpa Ha OCP M ee cBoricTBa. CBSI3b KOOPAMHAT BEKTOpPA U €ro MPOEKIUNA Ha OCU
JIEKapTOBOM IPSIMOYTOJIbHON CUCTEMBI KOOpAUHAT.
20 CxkanspHoe NMpOU3BEICHUE BEKTOPOB U €ro CBOMCTBA. BhIpakeHHE CKaJIspHOTO MPOU3BEACHUS
4epe3 KOOPAUHATHI BEKTOPOB.
21 | BelpaxeHne JTMHBI BEKTOPA U YTIIa MEXKAY BEKTOPAMH 4Yepe3 KOOPAWHATH BEKTOPOB.
22 BekropHoe mpou3BeieHHE BEKTOPOB U €ro CBOWCTBA. BbIpaxeHHUEe BEKTOPHOIO IIPOU3BEIACHUS
yepe3 KOOPJIMHATHI BEKTOPOB. Vcnoap30BaHNE BEKTOPHOTO MPOU3BEICHMUS.
CMemaHHOE IPOM3BEIEHUE BEKTOPOB U €0 T€OMETPUYECKUI CMBICI. BbIpaskeHue cMenaHHo-
23 | TO NIPOM3BEJICHUS Yepe3 KOOPAMHATHI BEeKTOpOB. CBOMCTBA CMEIIAHHOTO TIpou3BeneHus. Mc-
II0JIb30BaHUE CMELIAHHOTO IIPOU3BEACHUS.
24 | BolpaxkeHHe yCIOBUN KOJUIMHEAPHOCTH, OPTOTOHATBHOCTH, KOMIIJIAHAPHOCTH BEKTOPOB
25 | Ilonstue 06 ypaBHEHUM JIMHUH HA IJIOCKOCTH, YPABHEHUW TTOBEPXHOCTHU W JIMHUU B MTPOCTPaAH-




u/n Bonpocsl
CTBE. YpaBHEHHE OKPYKHOCTU. YpaBHEHUE chepsbl.

26 | BeiBox 001IeT0 ypaBHEHHS TNIOCKOCTH.
Paznuunble (opMBbI 3aIIMCH YpaBHEHUS INIOCKOCTH: 001ee; MPOXOoAAIIel Yepe3 3a1aHHyI0 TOY-

27 | Ky HepHneHIUKYJSIpHO 33/JlaHHOMY BEKTOpY; B OTpe3Kax; HopmupoBaHHoe. Kakyro nHpopma-
IIMIO O TJIOCKOCTH HECYT K03()(DUIIMEHThI 3THX YpaBHEHUHN

28 | PaccTosiHue OT TOYKH JI0 TNIOCKOCTH.

29 | Yroa MexJy IIIOCKOCTAMU. Y CI0BUE NAapaJUIeIbHOCTH U NEPIEHIUKYIIPHOCTH INIOCKOCTEH.
VYpaBHeHMs IPSAMOM B MPOCTPAHCTBE: KAHOHMYECKHUE; MapaMeTpUYecKue; Mpoxosmeil yepes

30 | nBe 3amannble ToukH. Kakyro mH(popManuio o nmpsMol HeCyT KOd(PPHUIMEHTH ITHX YypaBHE-
HUU.

31 VYron Mexay MpsIMBIMH B TPOCTPAHCTBE. Y CIOBUE MApaUICIbHOCTA M MEPIEHIUKYIIPHOCTH
IPSMBIX.

32 Yr(“)n MEXy MPSMON U TIOCKOCTBIO. Y CIIOBHE MApaUICIbHOCTA M NEPIEHIUKYIIPHOCTH TIPS-
MOH U IJIOCKOCTH.
YpaBHeHHUE MPSMON Ha TUIOCKOCTHU: O0IIee; C YTrIOBBIM KOA(PGHUIMEHTOM: MPOXOAAICH depe3

33 | 3amaHHYIO TOUKY; IpOXOJslIel yepe3 JBe 3ajaHHble TOUukU. Kakyro mHpopmanuioo o npsmoi
HECYT KO PUIIMEHTHI dTHX ypaBHECHUH.

34 VYron mexay NpsMbIMH Ha IJIOCKOCTU. YCJIOBHE MNapajyieIbHOCTH M NEPHEHIUKYISIPHOCTU
PSMBIX.

35 JluHuu BTOpPOTO Mopsjaka Ha miockocTu. O0Iiee ypaBHEHHE, OCHOBHBIE THUIIbI JIMHUN U UX Ka-
HOHUYECKHE YPaBHEHUSI.

36 | Duunc, runep6ona, napadosia. KanoHnueckue ypaBHEHUs!, XapaKTEpPUCTHKH, CBOMCTBA

37 [ToBepxHOCTH BTOPOro MOpsijika. OCHOBHBIE TUIIBI IOBEPXHOCTEH M MX KAHOHUYECKUE ypaBHE-
HUSL.

38 | MccnenoBanue GpopMbl IOBEPXHOCTH BTOPOTO NOPsIIKA METOJOM CEYSHUH.

39 Uto Takoe ¢ynkiusa. [Ipumep. Cioco6s! 3ananus pyakuun. O6macts onpenencHus GyHKINAN.
Crnoxnas ¢pysakuust. [Tpumep.

40 | OcHOBHBIE 37IeMeHTapHbIe QYHKIMK U UX rpadukn. DnementapHas Gyakms. [Ipumep

41 | Ilpenen pynkiuu. beckoneyHo Masible M O€CKOHEYHO OoJiblMe (YHKINHU, CBSI3b MEXKTY HUMHU

42 | CpoiicTBa 6€CKOHEYHO MAJIBIX (DYHKIIUH.

43 | CgoiicTBa mipenenoB QyHKIHNA. 3aMedaTeIbHbIC TTPEIEITbI.

44 | HenpeppIBHOCTbH (hyHKIIMU B TOUKe. CBONCTBA (DYHKIMI{, HEMPEPHIBHBIX B TOUKE.

45 | Teopema 0 HEIPEPBHIBHOCTH JIEMEHTAPHON PYHKIINH.

16 Hcnonb30BaHue TpU BBIUUCIEHUHM IPEAEIOB TEOPEMbl O HENPEPHIBHOCTH 3JIEMEHTapHON
(GYHKIMH.

47 | CpoiicTBa (yHKIMH, HENPEPHIBHBIX Ha 3aMKHYTOM HHTEpBAJIE.

48 | Touku pa3pbiBa QYHKIINH U MX KIACCUPUKAIIHSL.

49 | TloHsATHE KOMIUIEKCHOTO YHCIIA.

50 | Jle#icTBUTENbHAS M MHUMAsl YaCTh KOMIJIEKCHOT'O YHCIIA

51 | KommekcHo conpspk€HHbIe uncna. [Ipumep.

52 | N3o0paxenne KOMIJIEKCHBIC yrcina. [Ipumep.

53 | AnreGpandeckasi popma 3armucu KOMIUIEKCHOTO YHCTIa.

54 | Tpuronomerpuueckasi popma 3aIUCH KOMIUIEKCHOTO YHCIIA.

55 | IlokazarenbHast popma 3aMCH KOMIJIEKCHOTO YUCIIA.

56 | Moaynbs 1 apryMeHT KOMITJIEKCHOTO uncia. [Ipumepsr.

57 | JleiicTBUS HaJl KOMIIEKCHBIMHU YUCIIAMH.

58 | CnoxeHue, yMHOKEHHUE ¥ JISTICHHE KOMIUICKCHBIX YUCEIL.

59 | Bo3BeneHue B n-yio cTeneHb KOMIUIEKCHOro yncia. [lpumep.

60 | M3BiedyeHne KOpHS n-Oi CTENEHH W3 KOMIUIEKCHOTO uncia. [Ipumepsr.
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9. ®oH OLIEHOYHBIX CPEJCTB JJIf MPOBeJeHHUS NMPOMEKYTOUYHOH aTTecTa-
MU 00yYAKOIIMXCS 10 JUCIUIIINHE
9.1. ITacnopTt ¢oHIa OLIEHOUYHBIX CPEICTB

Ne KonTpoaupyembie paszgennl | Kox  konTposmpyemoii | HaumeHoBanue
n/n (TeMBbI) TUCIUTIHHBI KOMIEeTEeHIIUH (MJIH ee | OLEHOYHOIr0 CpeacTBa
YacTH)

1 Jluneitnas anre6pa OIIK-4, TIK-1 3amanus Ne 1,2, mpose-
2 BekTopHas anrebpa OIIK-4, TTIK-1 psieMble BPYYHYIO, IPO-
3 AHanuTHYeCKas reOMeTpHUsl OIIK-4, I1K-1 MEKYTOYHBIM TECT, HMTO-
4 Beenenue B matemaruueckuii | OITK-4, [IK-1 TOBBIN TECT

aHaIn3

9.2. TunoBbie KOHTPOJIbHbIC 3aJaHUS MJIM HWHbIE MaTepHaJibl, He00X01H-
Mbl€ ISl OLleHKU 3HAHMI, YMEHUH, HABBIKOB U (MJIM) ONbITA JesiTeJIbHOCTH, Xa-
PAKTEPHU3YIOIIUX JITANbI (POPMHPOBAHUS KOMIIETEHUMH B Ipouecce OCBOCHHS
o0pa3oBaTeJIbHOM NPOrPaAMMBbI

9.2.1 TekcT 3a1aHuii, NPOBePsieMbIX BPY4YHYIO
3AJJAHHME 1
PA3JIEJI Ne 1. TJUHEUHAS AJITEBPA

3agaua 1
HOMep BapuaHTa 3aaa4u OIIPCACIIACTCA C ITOMOIIBIO Ta6HI/I]_II>I 110 HepBOP'I 6YKB€ (ba-
MUJIINU CTYACHTA.
Tabmuia. Beioop Homepa BapraHTa

Byksa A b B r Ji| E,E | X3 )41 K J1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBsa M HIO | 04 11 PY | CIH | T,II v DD | XII
Ne Bap. 11 12 13 14 15 16 17 18 19 20
OHpeI[eJ'II/ITB CO6CTBCHHI>I€ 3HAYCHUA U CO6CTBGHHLIG BCKTOPBI MaTpullbl TPCTHETO I10-
psaka.
Howmep Howmep
BapuaHTa Matpuua BapuaHTa Matpuua
2 -1 0] 4 -1 3
1 -1 2 0 11 1 4 0
1 -1 1] -1 1 1
(3 -1 1] 8 -2 2
2 0o 2 -1 12 -1 3 0
0 -1 2| 0 2 1
(5 -1 -1] 9 2 -
3 0 4 -1 13 0 5 0
0 -1 4] 1 2 3
(2 0 -1] 3 0 O
4 1 1 -1 14 2 1 -1
-1 0 2] 2 -2 5
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(2 10 -1 -4 -2
5 2 0 15 -1 5 -2
11 3 1 0 9
(4 1 0 2 -1 0
6 1 40 16 1 2 4
-1 15 11 1
3 -2 2] 1 1 -1]
7 0 3 0 17 1 2 -1
0 2 1 0 -1 2|
5 -2 2] 1 -1 -1]
8 0 5 0 18 4 0 -1
0 2 3] 0 -1 4|
3 0 0 6 0 -1
9 2 7 -4 19 1 -5 1
2 -2 5 -1 0 2
7 -4 -2 —2 1 2
10 -2 5 -2 20 1 1
0 0 9 -11 3

3amaua 2

Howmep BapuaHTa 3ama4m onpeenseTcs ¢ MOMOIIBI0 TaOJIMIIbI TIO0 TepBO OyKBE MMe-
HU CTYJICHTA.

Tabnuua. Berbop Homepa BapuaHTa

Byksa A b B r i EE | X3 " K il
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M | HI0 | 0,4 I P,U | C,II | T,U[ | V ®,0 | X, II
Ne Bap. 11 12 13 14 15 16 17 18 19 20

Jlokazathb COBMECTHOCTh CHCTEMBI M PEIIUTh €€ TpeMs crocobamu: 1o (opmyiam
Kpamepa, meronom ['aycca u cpeicTBaMu MaTpUUIHOTO UCUHUCIICHUS.

Howmep . . Homep | Cucrema IuHENHHBIX ypaBHE-
Bap. Cucrema NMHEHHBIX ypaBHEHUN Bap. i
% ax, + 2x, X, +X, = -12, X — X, —4%; +9%, =22,
1 X, + 7X, — 5X,+2X, = -9, 11 X, +2X, —4X, = -3,
-2%  + b5x, — 6x,+3x, = - 8. 2%, —3X, + X, +5%, = 3.
4x, - 3, + 2%, - X, = 2 X+ X, —6X; —4x, =6,
2 X - 2X, + 3% - 4x, = -2 12 2%, +3X, +9x%; +5X%, =6,
{ 2%+ X% = A+ Tx, = 6 3x, +4x, +3x, — 2x, =12.

12




Howmep . . Homep | Cucrema muHEWHBIX ypaBHE-
Bap. Cucrema JIMHEHNHBIX YPaBHCHUU Bap. At
X, — 2%, + X3 +2 %, = 1, =X = 9%, —4x%; =8,
3 X, — 2X, + X, - 2X, = -3 13 2X, + X, +3X; + X, =6,
X, — 2X, + X + 6x, = 5 3X, +5X, +2X, + 2%, = 4.
X, — 2X, + X3 - X, = 1 X, + X, +3%X; —2X%, =1,
4 X, + 2X, — X3 + X, = 3 14 2X, +2X, +4X; — X, =2,
X, - 6x, + 3, - 3 = -1 4x, +4x, +10x, —5x, = 4.
X + X, — X + 2x, = 3 X = 2%, + Xy =3,
5 { X+ X = X = 2% = -l 15 3%, — X, —2%; =1,
X+ % - X% + 6x = T 2X + X, — 2%, — X, = 4.
J 2X, + X, — X, = 2, X + X, — 2% +3X, =3,
6 2, = X + X, = 2 16 3X, +5X, + X, —2X, =5,
l 2X, + X, + X = 4 —2X, + 5%, —=5%; + X, =—4.
8x, — 6x, 4x, + 2x, = 16, — 2%, + X, —3X; + X, =4,
7 8x, — 6x, 4x, - 2x, = 8, 17 4X, +7X, —2X; —2X, =—6,
12x, - 9x, 6x, + X, = 20 2X, +8x, —5x; — X, = -10.
2X, + X + X, = 5, X, —2X, +4X; +3X, =9,
8 2X, + X, — X, = 3 18 2%, +3X, + X3 +2X, =4,
a4, — 2X, + X, + 3X, = 7 4%, — X, +5%; + X, =6.
2X, — X, + X, + X, = 3 X, + X, +2X5 +2X, =1,
9 2x, — X, + 2X; — X, = 2 19 2X, — X, +2X; — X, =4,
6x, — 3x, + 4x, — 3 = -L AX, + X, +6X, +5X, = 6.
X, — 2X, X, + X, = 1 2X, + X, +3%; + X, =11,
10 X, — 2X, X, — X, = -1 20 2X, +3X, + X3 — X, =1,
X, — 2X, X; + 9%, = 5 3X, +2X, + X3 +2X, =5.
3amaua 3

Howmep BapuanTa 3a1auu onpeaenseTcs ¢ MOMOIIbIO TaOIUIIbI TI0 TIEPBO OyKBE OT4E-
CTBa CTYJCHTA.

Tabnuua. Berbop Homepa BapranTa

Byksa A b B r i E.E | X3 u K )
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBsa M |HIO| 04 I P,U | C,II | T, 10 y @0 | X, II
No Bap. 11 12 13 14 15 16 17 18 19 20
WccnenoBarh 1 HaiiTH 00111€€ PENICHHE CUCTEMbI JTMHEHHBIX OJTHOPOIHBIX YPABHEHHIA.
Howmep . . Howmep . .
Cucrema JMHEHHBIX YpaBHCHUU CucreMa TUHEHHBIX YpaBHCHUU
Bap. Bap.
3%, + 3X, + 5%, — 2x, =0, X, — X, — 4%, +9x, =0,
1 2X, + 2%, +8x, —3x, =0, 11 X, +2X, —4x, =0,
2X1+2X2+4X3_X4:0' 2X1—3X2+X3 +5X4 =0.
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Howmep . . Howmep N N
Cucrema THHEHHBIX YpPaBHCHUU Cucrema TUHEHHBIX YpaBHCHUU
Bap. Bap.
X, —3X, + 7X, +17x, =0, X, —3X, —4%; + %, =0,

2 8x, —6Xx, — X, — 5%, =0, 12 5%, —8x, —2X; + X, =0,
4x, —2X, +3X, + 7X, =0. — 2%, — X, 10X, —5x, = 0.
X, +4X, —3X, +6x, =0, 7%, +5%X, —3%; + X, =0,

3 2X, +5X, + X, —2X, =0, 13 3X, +2X, —3%X; +2X, =0,
X, +7x, —10x, +20x, =0. X + X, +3X%, — 3%, =0.
2%, — X, + 3%, = 7X, =0, 2%, +2X, +8X%, —3%, =0,

4 6x, —3X, + X, —4x, =0, 14 3X, +3X, +5%; —2X%, =0,
4x, —2xX, +14x, - 31x, =0. 2% +2X, +4%X;— X, =0.
2%, +5X, + X, +3X, =0, X, + X, —3%; +2X, =0,

5 4xX, +6X, +3X, +5X, =0, 15 2X, —3X, + X3 —X, =0,
4x, +14x, + X, + 7%, =0. 4%, —X, —5%X; +3x%, =0.
3X, +2X, +2X; +2X, =0, X, +3X, — X3 +2X, =0,

6 2X, +3X, +2X, +5X, =0, 16 2%, +5X, —8x%, —5x, =0,
9x, + X, +4x, —5%, =0. X, +4X, +5%; +X, =0.
9x, — 3, + 5X, + 6x, =0, 3%, —2X, —5%, +4x, =0,

7 6X, —2X, + 3%, + X, =0, 17 6X, —4X, +4X, +3X, =0,
9X, + X, +4X, —5x, =0. 9x, —6X, +3X; +2x%, =0.
2X, + X, + TX, + 3%, =0, 5X, —5X%, +10x, — X, =0,

8 4%, + 2X, + 3%, + 2X, =0, 18 SX, + X, +TXy + X, =0,
AX, + 2X, + X5 + 2X, =0. X, +7X, +4X, +3X, =0.
3X, + 2X, +5X, +4x, =0, 7X, +5X, +3%; +6X, =0,

9 2X%, +3X, +6X, +8x, =0, 19 2% — X, — X3 +4x, =0,

X, —6X, —9x; — 20x, =0. X, +8X, +6X, —6x, =0.
3X, — 2X, + X, —4X%, =0, 4% — X, + X3+ X, =0,

10 2%, —3X, — 2X; + X, =0, 20 3%, +2X, — 2%, + X, =0,
4x, — X, +4x, —9x, =0. 9x, +6X, +X; +3X, =0.

PA3JIEJI Ne 2. BEKTOPHAS AJITEBPA
3agaua 4
Homep BapmaHnTa 3amauu ompenemnseTcss ¢ MOMOIILI0 TabauIsl 0 TiepBoit OykBe (a-
MUJIUH CTYJICHTA.

Tabnuua. Berbop Homepa BapuanTa

Byksa A b B r il EE [ K3 ] U K il
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M |HIO| 04| 1l PYU |[CII | T,IL| V | &2 | X1
Ne Bap. 11 12 13 14 15 16 17 18 19 20

CocTaBuTh ypaBHEHHUE IJIOCKOCTU P, MPOXOMsIIel yepe3 TOUKy ANnepneHAUuKYISPHO

N
BekTopy BC . Hammcats ee oOriee ypaBHEHHE, a TaK)KE HOpMaJIbHOE YpaBHEHHE TLIOC-
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KOCTH U YPaBHEHHE IUIOCKOCTU B OTpe3Kax. COCTaBUTh YpaBHEHHE IUIOCKOCTH P,, Mpo-
xonsuen yepes Touku A, B, C. Haiitu yron Mexay minockoctsamu Pu P,. Haiitu pac-
cTosiHHE OT Touku Do mimockoctu P.

Homep | Koopaunatel Tou- Koopannats! To4- Koopaunarel Tou- | KoopauHarsl Touku
Bap. KA KuB kuC D
1 (2;5; 3) (1;3;5) 0;-3;7) (3:2;3)
2 (-2; 3, 5) (1;-3; 4) (7, 8;-1) (-1, 2;-1)
3 1,1, 2) (2:3;-1) (2,-2,4) (-1,2;2)
4 (1;3;5) (0;2;0) (5:7,9) (0; 4, 8)
5 (3;-5;2) (4,5;1) (-3,0;-4) (-4, 5; -6)
6 (4,5;2) (3;0; 1) (-1,4;2) (5,7, 8)
7 (5;1,0) (7;0; 1) (2;1;4) (5;5; 3)
8 (4,2;-1) (3;0; 4) (0; 0; 4) (5; -1, -3)
9 (4;-3;-2) (2,2, 3) (-1;-2;3) (2;-2;-3)
10 (CHN ) (1,4 1) (1, 1,7) (3;4;-1)
11 (1,2, 3) (-1; 3; 6) (-2, 4, 2) (0; 5; 4)
12 0;-1,2) (-1; -1, 6) (-2, 0;2) (0; 1; 4)
13 (2,3, 2) (1; 3; 6) (0; 4, 2) (2;5; 4)
14 (1,0;2) (-2; 0; 6) (-3;1,2) (-1, 2; 4)
15 (2;0;3) (1,0;7) (0; 1, 3) (2;2;4)
16 (0;2;-1) (-1,2;3) (-2;3;-1) (0;4; 1)
17 (2;2;3) (-1,2;0) (0; 3;3) (2; 4, -5)
18 (-2;-2; 3) (1; 2;5) (0; 1; 0) (2; 6; 4)
19 (-2;1,3) (-1, 1, 3) (2;0;2) (2;0; 4)
20 (-1,2;0) (-2, 2; 4) (-3;3;0) (-1, 4;2)
3agaua 5

HomMmep BapuanTa 3aauu onpeaessieTcs ¢ MOMOIIbI0 TaOauIbl IO MEpBOM OyKBE UMe-

HU CTYZEHTA.

Tabnuna. Beibop HoMepa BapuaHTa

Byksa A b B r i E.E | X3 U K I
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M H IO | 0,4 I P,Y | C,II | T, 1 Vv d,0 | X, 10
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Mpsimasil 3amana B mpocTpaHcTBe OOIMMHK ypaBHEeHUsAIMHU. HanncaTh e€ KaHOHHYECKOe
U MapaMmeTpuueckoe ypaBHeHUs. COCTaBUTh ypaBHEHHUE MPSAMOM |, TPOXOAIlel yepes
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TOUKy M mapajuie’abHO psiMOit |1 BEIYUCIIUTE paccTossHUE Mex Iy HuMH. Haiiti nipo-
CKIIMIO TOUKH MHua npsimyo | 1 Touky nepecedenus npsmoii | u miockoctu P.

Homep OO0ue ypaBHEHHUS! Koopaunarst O611ee ypaBHEHUE
Bap. npsiMoi | TOYKU M IJIOCKOCTHP
. {ij;;_z;quo_ (1;2;3) 2x—3y+4z-6=0
2 {ziizi;—f;:(’)_ (2;1;-1) X—7y+4z-1=0
3 {>2<X—_33):L_z 2+23+=60:_ > 0;2;-1) X—2y+32-4=0
4 {2§t2§;§2+_61:o?’ (2;0;-1) X+y+2+4=0
° {)2(:_5;;_221228 (2;0; -3) 7X+y—4z-5=0
6 {2;::;;_2;;32::00 (0;-1; 1) 2Xx-7y+324+5=0
! {ii::t;_f;:o ©0;3;1) X+6y—3z+8=0
8 {Zt §:§Z+_62=:o(_)’ (-1;0; 3) X—2y+572-6=0
o o rate (-1: 1, 0) X+2y—2+5-0
10 {;:fil,t;z_f:fo (2;1;1) 5X—y-z+1=0
11 {;x_fﬁgii:g (-1; 2; -3) 4x+y+32+1=0
12 {)7(:+y5_y3_2izlﬁ;10:. > (2;0;3) 2x—-5y—-2z-6=0
13 {22_35551223 (3;2;-1) 3Xx-y—-2z+1=0
14 {;:_yy_f:gigf (0;-2; 1) AX-6y+2+1=0
15 {i)i:zil,:;;ézg (-1; 2; -1) 6x—3y+z-2=0
16 {ix__siy++22_z ;:6: © 0; 1; -3) X+5y+2z+3=0
7 | foxroyrsaco @ 1) 2x+7y-2-3-0
18 {22:?12;:1?:8 (-3;3; 1) 3x+5y-2z+3=0
19 {;;+yst/z_;ii3’: 0. (-1;1;3) 2x—4y+2-2=0
20 {>2<)-(F_y2+yz_+2; ; g.: > (0;1;-1) 6x+7y—6z+1=0
PA3IEJI Ne 3. AHAJIMTHNUYECKAS TEOMETPUSI
3agauda 6

Howmep BapuanTa 3amauu onpeaenseTcs ¢ MOMOIIbI0 TaOIHIIbl TI0 TIEPBOM OyKBE OT4e-
CTBa CTY/JICHTA.
Tabnuua. Berbop Homepa BapranTa

Byksa A b B T I | EEE | K3 | 1 K 7
Ne Bap. 1 2 3 4 5 6 7 8 9 10
byksa M H IO | 0,4 I1 P, 4 C, I | T, I Y (ONC X, I
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\ Ne Bap.

1 | 12 |

13

14

| 15 | 16

17

18 | 19

20

Jlanpl KoopAuHaThl BepIMH TpeyroibHuka ABC. CocTaBUTh ypaBHEHUsI CTOPOH Tpe-
yronbHuKa. COCTaBUTh ypaBHEHUS MEIUaHbI, BHICOTHI U OMCCEKTPUCHI yriaAd, HalTh
ux JHbl. COCTaBUTh YpaBHEHUs MPSAMBIX, IPOXOJALIIUX YE€pEe3 BEPIIUHBI TPEYrOJIb-
HUKA U NapaJUIETbHBIX €r0 CTOPOHAM.

Homep Koop/HaTs! KoopHaTs! Koop/HaTs!
Bap. TouKuA TouKuB TouKuC
1 (1;,2) (3;4) (-1, 2)
2 (4;2) (-3;6) (2;3)
3 (-3;1) (-2;4) (1,3
4 (2;3) (-5 3) (-1, 0)
5 (0;4) (-5; -1) (2;2)
6 (-1, 2) (3;-2) (1;4)
7 (3;4) 1) (-2;-3)
8 (-4;1) (0;5) (4;2)
9 (5;0) (2,2 (-2;3)
10 (-3;2) (-1;5) 3:2)
11 (1;3) (-2;4) (-3;1)
12 (-2;3) (-5; -2) (1;2)
13 (-5; -1) (2;2) (0;4)
14 (0; 5) 12 (3;-2)
15 (1;4) (3;-2) (-5;4)
16 3:2) (-1, 5) (-3;-3)
17 (-2;-1) 3;4) (-1 2)
18 (4:2) (6; -3) (2;3)
19 0; 2) (1, 5) (-2;-2)
20 (2;3) (4;5) (1;2)

3anava 7

Howmep BapuaHTa 33a7aun omnpenensercs ¢ MoMOIIbI0 Ta0IMIbI 110 NepBoil OykBe (a-
MUJIUHU CTYJEHTA.
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Tabnuua. Berbop Homepa BapuanTa

Byksa A b B r i E.E | X3 u K 1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M H, 10 | 0,41 I P,U | C,1I | T,1II Vv D,0 | X, 1T
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[To xoopauHaTam BepiunH nupaMusl ABCD cpencTBaMu BEKTOPHOU anreOpbl HAWTH:
1) nnuue pedep AB u AC,
2) yron mexay pedpamu AB u AC,
3) mnowmaas rpanu ABC;
4) npoeKLuIo BeKTopa ABHAAC;
5) 00beM TUpaMU/IbI.

Homep | Koopmumarsi Tou- | KoopamHaTel Tod- | KOOpIMHATHI TOU- KoopauHAaTEI
Bap. kA kB kuC TouxuD
1 (1,2;3) (-1, 3, 6) (-2,4,2) (0 5; 4)
2 (-1,2,0) (-2,2;4) (-3;3,0) (-1, 4,2)
3 (2,2;3) (-1,2;0) (0;3;3) (2; 4; -5)
4 0;-1,2) (-1,-1,6) (-2,0;2) (0;1; 4)
5 (3:0;2) (2; 0; 6) (1,12 (3:2;4)
6 (05 2; -1) (-1;2;3) (-2; 3;-1) 0;4; 1)
7 (2,3;2) (1;3;6) 0,4, 2) (2, 5; 4)
8 (1,0;2) (-2; 0; 6) (-3:1,2) (-1, 2, 4)
9 (2,0;3) (1,0, 7) (0;1,3) (2,2, 4)
10 (-2,1,3) (-1, 1,3) (2,0;2) (2, 0; 4)
11 (2; 4, -6) (1, 3;5) (0;-3; 8) (3;2:3)
12 (-2;3;5) (1,-3;4) (7, 8;-1) (-1,2;-1)
13 (1,3;5) (0;2;0) (5:7,9) (0; 4. 8)
14 (3,-5:2) (4,5, 1) (-3, 0; -4) (-4, 5; -6)
15 (4,5;2) (3,0, 1) (-1, 4,2 (5:7:8)
16 (5:1,0) (7,0, 1) (2,1, 4) (5, 5; 3)
17 (4,2;-1) (3;0;3) (8, 0; 4) (5;-1;-2)
18 (4;-3;-2) (2,2, 3) (-1;-2; 3) (2;-2;-3)
19 (CHY ) (1,4, 1) (1, 1,7) (3;-4;-1)
20 (2;2;0) (-2;3;-2) (2;-3;3) (1,5;5)
3AJTAHUE 2

PA3EJI Ne 4. BBEJJEHUE B MATEMATUYECKUM AHAJIN3

3amaua 1

18




Howmep BapuaHTa 3ama4um onpeaenseTcs ¢ TOMOIILI0 TaOJIHIIBI TI0 TTepBO OyKBE MMe-
HU CTYJCHTA.

Tab6muia. Beioop Homepa BapraHTa

Byksa A b B r Ji| E,E | X3 )41 K J1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Bykea M |H1I0]O0g] 0 [pu|cm|TI]| vV [@®5] X1
Ne Bap. 11 12 13 14 15 16 17 18 19 20
[TocTpouTts rpaduku GyHKIIHIA.
Ne OyHKIMU
1 y=-3x"+10x-3,y=In(-x)+1,y=00s05x -1, y = X* +|x.
2 y=-2x*+5x-1,y=In(x-2),y=cos2x+2,y =x-|x-1.
3 y=—4x*+17x-4,y=In(x+2),y =sin2x+1,y=x* - |X.
4 y=-5x*+26x-5,y=In3x+2,y=sin2x-2,y = x-|X.
5 y=2x*+3x-2,y=1In(2-2x),y =-c0s2X, y = x-|x+1.
6 y=3x"+8x-3,y=In2x+3,y=-sin2x, y = x+ 2x/+ 1.
2 X X
7 y =4x +15x—4,y:Inx+3,y:cos§+1,y:—2.
X
8 y=5x*+24x-5,y=In(-3x)+1, y=sin05x -2, y =¢'.
9 y=-2x*+3x+2,y=In(x-4),y=sin05x+1,y=1Inx.
10 y:—3x2+8x+3,yzln(—x)+2,y:cosg—z,yzsin\x\.
P _ I A
11 y=6X —5x+1,y——Inx+2,y_—sm§,y_e :
12 y:—2x2+7x—3,y:—lnx+1,y=—cos§,yzln\x—]J.
13 y:—2x2+11x—5,y:—|nx—liyzsin(ZX—%),yz‘xz—x‘.
) i V4 1
14 y=3X"-7x+2,y=2InX+2,y==sin(x+=),y = :
3 X +2|
15 y:—3x2+13x—4,y:—lnx—2,y:—cos(x—%),y:x\x\+4.
16 y:—3x2+13x—4,y:—lnx—2,y=L+2,y:x\x\+4.
2X—2
2 —x . T 1
17 y=3X"-7X+2,y=-e"+2,y=-sin(x+—-),y= :
3 x+2|
18 y:—2x2+11x—5,y=3X_4,y:—e“2,y:—ln(x—1)
X+ 2
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Ne OyHKINU

19 y=-2x*+7x-3 y—cos5 y—?’XJr3 =Inx-1
’ 2" x+1 ') '

20 Y=6X2—5X+1,y=—sin§,y:—ex+1,y=e”2.

3amaua 2

Howmep BapuaHTa 3a7aun onpenessieTcsi ¢ MOMOIIbI0 TaOIUIbl 10 TIepBO OyKBe OTUe-
CTBa CTYJICHTA.

Tabnuna. Berbop Homepa BapuanTa

Byksa A b B r il EE [ K3 ][] H K [
Ne Bap. 1 2 3 4 5 6 7 8 9 |10
Byksa M |HIO| 04| I PY |CII | T, | V | ®02 )Ii
Ne Bap. 11 12 13 14 15 16 17 18 19 |20
3amnucarb YPaBHCHUA KPHUBBIX B IIOJIAPHBIX KOOPANWHATAX U IIOCTPOUTD HUX.

Howmep _

Bap. F(x.y)=0

1 y =-5X, x> +y? =/3, x> +y> =-20x, X’ + y* = 15y,

2 2 2 2 16 2 2

2 X=-4y,x"+y =200,x"+vy =2;nx +y° =-14y.

3 X=2y,x*+y?=169,x* +y* =-12x,x* +y*> =08y.

4 X—y=8,x"+y’ =121, x> +y* =-14x,x* +y* =06Y.

5 x+y:1,x2+y2:125,x2+y2=§,x2+y2:12y.

6 x=35,x*+y?=100,x* +y* =-9x, x* + y* = 10y.

7 Xx=m, X' +y>=16,x*+y’> =3y, x> +y* =3y.

8 x:%,%+y2:8Lx?+W:ﬂznx2+y%:émy

9 x:%,x2+y2:64,x2+y2:—8x,x2+y2:0,4y.

10 y=-3,X"+y> =49, x* +y* =-5x, x> +y? =6Yy.

11 X=-3,X*+y>=36,x*+y* =5X,X*+y*=-6y.

12 y=%J@+y2:2&x2+W:>4mx2+y2:5y

13 X=-1,x*+y?=9,x* +y? =3x,x* +y* =-4y.
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Howmep —

Bap. F(xy)=0

14 y=05x*+y* =12, x* +y? =X, x> +y> =-v.
15 X=05,x2+y2=~/3, x> +y> =—x, x> +y> =12y.
16 X=1x*+y? =3, x> +y> =4x,x* +y* =5y.
17 y=3,x>+y’=4,x* +y’> =4x,x* +y? =by.
18 X=3,X"+y =5x*+y’=6X, X" +y*=7y.
19 y=5x"+y*=6,x>+y>=7x,x* +y? =8y.
20 X=5X"+y> =7, x> +y>=8x,x* +y? =9y.

3amauga 3

Homep BapuaHnTa 3a1auu onpenensieTcss ¢ NOMOUIbI0 TabauIbl 0 nepBoil Oykse (a-

MWJINHA CTYJACHTA.

Tab6muia. Beioop Homepa BapraHTa

Byksa A b B r Ji| E,E | X3 )41 K J1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
byksa M H 1O | O,4 I1 P, 4 C, I | T, I Y (ONC X, 11
Ne Bap. 11 12 13 14 15 16 17 18 19 20
Boruncnuth npenensl GyHKIMN, HE MNOJIB3YSACh CpeAcTBaMU U PepeHIIHATBHOTIO HC-
YUCJICHHUSI.
Ne ITpenenst
5x* —11x+2 - (1-x)(1+x%) . sin (x+10)
1 I ; 2) lim - 3) lim
. N I e s S [y 36 -8
4x-1
4) Ilm(x 1) ; 5) limx(In(x—-10)—1Inx).
X—>0 +3 X—>0
D lim 4x* —9X+2 -2 lim V1-x* +5x - 3) lim tg(x+5) .
X—2 \/__ X—>o0 %/17 X—>— 5\/m_ ’
i 5x+3Y)"" 9+ X
4) lim j ; 5) limxIn——.
e\ X —2 o 84X
3x* +11x -4 . Y1-x-8x° tg(x — 5)
1) lim ; 2) lim ; 3) lim
3 )x»4 /8 + X — 2 )x»oo 3Ix+2 )x»52 /X
8x-1
4) lim 3X+5j : 5) limxInX=3.
oo\ 3X+1 o X+ 3
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No [Ipenenst
1 lim 3x* +8x-3. . 2) Iim%/l—x2 -x* 3 Iimsin(x—4)_
3 3 l X—0 9X+5 ’ X—>4 X_3_1’
* 4x+1Y" 5
4) Iim( X+ j : 5) I|mxlni
x>0l Y — D X—>o0 X_6
3x?+5x-2 .. Y1-x*+x° X +x%
1 ;2 I|m— 3) lim
S orx 2-+6 Vi x+1° )i sin®3x’
5 2x%41
. (BX+6) x . X+7
4) lim : 5) limxIn——.
o\ Bx —1 x>0 X —
1 lim 3x*+2x-1. 2 lim 2X7 + /X" - .marcsin(x+2)_
1 J5rx—2 7 X 18 S0 X% 42X
6 y
) Iim(s +2j .5 limx(In(x—6 )~ Inx).
oo\ 3X =3
. 2x*+5x-3 X1+ +1 . sin(3x° +x)
1) lim————; 2) lim :3) lim :
. )H*S V12+Xx -3 ) X X ) x>0 1—C0S2X
2 X
o tim 22 -5 limxn(x +3) = Inx).
X—>0 2X 4 X—>@0
C 31 .
. 3x*—13x+4 . sin(1-2x)
1) lim ;2 I|m 05) ™ ;3)lim————=;
o ) 4—+/12 ) ( ) )H; 4x* -1
C(2x+3Y7
4) lim : 5) limx(In(x+6)—Inx).
X—»00 2X_1 X—00
2 X2 +ax? 41 .
0 Iim3x 10x+3 | 2)I (05) L g “ tgx + sinx ;
9 =3 3—-4/6 + X 0 Jx*+a’ —a
2x+3
2) |im(x—+3j . 5) limx(In(x=5) - Inx).
X—»o0 X+5 X—®
x+/x
. 3 —-7xX+2. T, sm(l x)
1) lim ;2) lim2¥+; 3 I
10 ) er 5 /2 + )xeoo ) \/_ 1
4) Ilm(X +jj ; 5) limx(In(x+5)—1Inx).
X—00 X —_ X—>00
0 Iime —-4x+1 - 2) lim x +1 +x ) i «/sm
11 X—1 /8+ _ X—>00 /X + /X+
ptiml 2XE5) 7 6 timx(in(x+ 5) - Inx).
X—>00 2X 3 X—300
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No [Ipenenst
. 2x*+9x-5 3X . sin ¥x —x
1) lim lim '3 lim———;
)X+5\/10+x—\/§ )H‘“&/x +2 44X - P tgi
12 2
3X X“+2 )
4) lim 2 : 5) limx(In(x—4)-1Inx).
] - ,
) 1im3X = 16X +5 2X )“mtgi_ &’;
y 5 2 [x—1 ' x»wg/x +4+3/x2 44 0 sinbx
1 nm(X +4j - 5) limx(In(x+4)—Inx).
oo x*+1 X
. 2X*+5x-3 . X+X*+6 . g R HX
1) lim————; 2) lim——— 3) lim -
14 >3 12+ X -3 X—>c0 3IX+1 x—0 X2+1_Sinx
5x
4) Iim( ax j : 5) limx(In(x—2) —Inx).
X—® 4X_1 X—30
2 H 2
1 lim 2x° 2X"+3x-2 ) lim VX +4+x; 3) Iimsm(x : x);
15 x»2 2 / X—>00 ?{/;4‘)( x—0 th X
x-3
4) Iim( 2X j ; 5) limx(In( x+2)—1Inx).
X—>e0 2x+6 X—>0
2 _ 2
1 lim 2X° +x—-1  2) Iim\/4x +1+x; 3) lim tg( x* +x)
16 12 —J1-x" o= x*_5 o0 x.sin3x
2x+5
4 Iim[33 j .5 limx(inx - In(x—6))
X—>0 X
. 2x* =11x+5 VX +1-4x° sin®x
1) lim ; 2) lim ;3 i I M——;
17 o5 5 —/x == 3x° + 8 X +1-1
2x+1
) Iim[6x lj - 5 limx(nx—In(x+6))
) lim 2x° -9x+4 . \/x +1+X. 3 lim 2 tg 2
18 L R e S o o
4) Iim(GXJrij  5) limx(Inx—In(x +6)).
2x* —7x+3 U +9—-x_ . sin7x
19 1) lim—————; 2) lim————; 3) lim ;
S s \3x -3 i VX244 )HO7 Jx+49°
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[Ipenenst

20

1)

_(Bx+1Y7 L
4) lim - 5) limx(Inx —In(x+5)).
X—>c0 5x_2 X—>00
2x—5x+2 CAIXPH2 X tg6 x

: 2) lim 3) lim———

L T S SRR Do 2
1 Iim@XJrij - 5) limx(In x — In(x—4)).

3amaua 4

Howmep BapuaHTa 3ama4m OnpeaenseTcs ¢ TOMOIILI0 TaOJIHIIBI TI0 TTepBO OyKBE MMe-
HU CTYJICHTA.

Tabnuna. Beibop HoMepa BapuaHTa

BykBa A b B r i E.E | X3 u K )
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M H1I0 | O, 4 I P,U | C,III | T, 1 Vv D,0 | X, 11
Ne Bap. 11 12 13 14 15 16 17 18 19 20

HccnenoBarh Ha HEMPEPBIBHOCTh (DYHKIMM, HANTH TOYKH pa3pbiBa U ONPEAEIUTHh HX
tutl. [Toctpouts cxemarnueckue rpaduku QyHKIUM.

Ne OyHKIUU
x? —0<X<-2;
2_ X_4 ]
1 1)y:ﬂ;2) y=u;3)y: ~x+2,0<x<0;
X—2 X—4
3X, 0<Xx<ee.
2X+5,—0<x<0;
Xx+0,8
2 )y= 1OX+9;2)Y=% 3) y=1<2x+3,0<x<2;
-9 X+, 7, 2 <X <o,
, 5 2x+5 -X*+1, -0 <x<0;
— X +
3 1)Y=ﬂ;2) =——;3) y=<x+1, 0<x<2
-4 2X+5
4, 2<X<o0,
—X* —o<Xx<-2
2 X — \/_ ! = ’
4 1)y:£jjli§;@ ‘ ‘3)y—4x+4—2<xs&
X+1 X—~2"
5, 0<X<oo.
‘ 6\ — X' 4+2,—w<x<-1
X+
5 1)y=——:%;§ ay———EﬁB)y:3x+Z -1<x<0;
2, O< X<oo.
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—X?, —0<X<O0;

2 _ X+ 3
6 1) _X 8X+12;%y=£——Jﬁ3y: 2X+1,0<x<1;
-2 X+3
3, 1< X< oo,
> 7% +10 ‘X+5‘ -3Xx+1, -0 <x<0;
7 1y y=X X0 oy P g e 0exst;
X=2 X+5 2X, 1<Xx<oo.
: 4y 43 ‘X—G‘ 2X+2, -0 <X <1,
8 1)y:*£;:—£i—;2)y=————13)y= x? -1, -1<x<1;
x—1 x—6 3, 1<x<ow.
*  Gx+8 \x—ﬂ 4x+1, —o<x<0;
9 1) _ X TOXT 12) y=——73) y=4(x+1)?,0<x<1;
-4 X=1 4, 1<x<w.
, X8 X +1 -0 <x<0;
— — X —
10 1) y=X X0 T8y vl 0exs<y;
-6 X—8
X+1 l1<X<oo,
2 ‘ 9‘ _X2+21_OO<XSO;
X_
11 1) y= X X8 o KTy v lxk2 0<x<2:
X+4 X—9
5, 2< X<
48X +12 x-10 X —w<x<O
12 ) y=XTXFL gy y BT gyl 0<x<3;
X+6 x-10
2X+1, 3< X <00
X> —8X + X -1
13 Dy="—"—""12)y="—1;3 y=1x-1 1<x<4
) 6 )Y o —1 )y
X+1 4<Xx<w
x> —=5Xx+ -1. S
Hy="—""_":2)y=——":3)y=J ¢-57, 0<x<5;
H WETR T Y T Y -
1, 5< X< o0,
— X_
15 ) y=2 1OX2+16;2) = 3;3)y= «-1°,0<x<]

2, 1< X< o0,
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Ne OyHKIUHU
3 4X+5, —0 < X <0;
X* +5X+6 ‘X_ L _
+2 X —+/3
X+1, 2<Xx<oo.
syt ax+1 Ax-1, -0 < x<0;
17 1)y:X4'X+ ;2) Y= ;3) y=4x"-1,0<x<l
+2 4x+1
0, l<X<oo.
X* —4x— X — 5
)y=——"":2)y=——:3) y= -3°,0<x<1;
18 )y 1 VY=o 1 D y=12-3_ <
4, 1<x <o,
, 6 2X+2, —o<x< -1
— X +
19 1)V=M;2)y=‘ ”;3)y: x> -1 —-1<x<1
X—3 6X+1
4, 1< X< oo,
yr 15 2x+3 0, —o0<x<0;
20 1)y=x TOXT ;2) Y= ;3) y=1<2X, 0<x<3;
+5 2X+3
5x+1, 3<x< 0.

9.2 211puMepHbIe 3a1aHUA U3 DAHKA TECTOBBIX 3aJaHU
BEIMHCITHTE OpeTeTHTeh: MATPHIEI

3 1)
M=|3 -6 5
(5 -4 2)
Kakoe H32 HILKeCTTe TYIOLIHY BRI KeHHIT ARTIAeTcA orpeJenHTeneM MAaTpHIBI A?
(g, ;)
‘ _a”m oy
Kakue u3 nepeunc/ieHHbIX CBOWCTB ONpe/IeIuTe sl CIPaBeJIuBbI?
1 2 3
Musopou sneMmenta (o, onpenemrena |0 4 5| aenaerca?
6 7 8
1 1)
BerHcmHTe onpetemHTens Matpmiwt K =| 3 4 -2
3 -2 4

\ J
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-2
L]
(S

MHHOpPOM 371eMeHTIa (I, onpefemrend (0 4 7| apmaerca?
1

5 6
2 3 1
MHHOPOM 371eMeHTa (15, onpenemrend (0 4 7| Apngerca?
1 5 6
1 3 2
Beraicimre onpegemrets matpmpl M =0 4 6
1 2 3
3 6 8
MHHOpPOM 3TTeMeHTa (4, ompegemren |7 9 3| aemaerca?
1 3 7
1 2 2
Brrumcrmire onpegemrems Matpupl M =10 1 6
1 3 3
7 6 8
MHHOpPOM 31eMeHTa 5, ompenenurens [/ 0 5| seuaercsa?
4 3 6
2 3 4
BBFHCTHTE ONPeJeTHTes (4 5 6
= 701
2 3 4 1
4 5 6 0
BBMHCIHTE 0T €I eHTENb
= 71 2
1 2 5 7
2 6 1
BEFHCTHTE OIPeIeHIes 3 7 5
3 21
= 3 1 4
9 7 5 3
BLMHCIHTE 0T eI eHTeNk
=2 1 6
0o 1 2 3

27



2 71 2
BEIMHCTHIB O eIeTHT b SR
2 5 4 B
1 2 5 =
2 701
BLIMHCTHTE OMPeIeTHTIe: 3 & 2
2 5 4
731
BEIHCTHTE OTpeIeHIents 2 1 4
=3 2
73 1 3
BEIMHCTHTE OMpeIeTT ek 2 b4 s
o2 2 6
1 2 3 4
2051
BEIMHCITHTE ONpeJenHIent 2 1 2
1 7
205 1 &
BEIHCTHTE OpeIeTHT ek 2 1 ?2 ?
2 3 3 2
2 4 5
BEIHCTHTE OpeleHTens [0 1 3
2 7 B
2 4 5 7
BEIMHCTHIB O eIeTHT b ool
2 7 8B 1
o1 2 3
1 = 3
BLIMHCTHTE OMPETeTHIe: 5 & 7
1 8 0

Jloka3aTh COBMECTHOCTh CUCTEMBI U PEITUTh €€ (OTBETHI JOJKHBI OBIThH IIPEACTABICHBI
B BHUJI¢ OOBIKHOBEHHBIX MaKCHMAaJIbHO COKPAIICHHBIX HEIPABUIBHBIX IpOOCi):

5x; +4x, —2x3 =7

x; +2x, —3x3;=0

X +x; —3x;=—1
JlokazaTh COBMECTHOCTb CUCTEMBI U PEUIUTh €€ (OTBETHI JOJKHBI OBITH IIPEACTABICHBI
B BHUJI¢ OOBIKHOBEHHBIX MaKCHMaJIbHO COKPAIICHHBIX HEIIPABUIBLHBIX APOOCH):
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3x; +4x, =7
X, +2x; +3x3=6
X1 —X; +x3=1
JlokazaTh COBMECTHOCTh CHCTEMBI U PEIITUTh €€ (OTBETHI IOJDKHBI OBITH MPECTaBICHBI
B BHJI¢ OOBIKHOBCHHBIX MaKCHUMAaJIbHO COKPAIIEHHBIX HETPABWIBLHBIX IPO0ei):
4x; —3x5; +x3 =7
Xy — 2%, —2x3 =3
3x; —x; +2x3 = —1
JlokazaTh COBMECTHOCTh CHCTEMBI U PEIITUTh €€ (OTBETHI IOJDKHBI OBITH MPECTaBICHBI
B BHJI¢ OOBIKHOBCHHBIX MAKCUMAJIbHO COKPAIICHHBIX HEMPABWIBLHBIX IPOOEH):
5x; +3x, =8
X —Xx; +2x3=0
3x; +x3 =4
JlokazaTb COBMECTHOCTb CUCTEMBI U PELIUTD €€ (OTBETHI JOJIKHBI OBITH MIPEACTABICHbI
B BUJI€ OOBIKHOBEHHBIX MaKCUMAaJIbHO COKPAIIEHHBIX HEMPABUIILHBIX APOOEii):
6x; + 5x; —2x3; = —4
3x; +4x; +2x3 =1
3x; —9x, = 11
JlokazaThb COBMECTHOCTb CUCTEMBI U PEIIUTH €€ (OTBETHI JOJKHBI OBITh MPECTABIICHbI
B BUJI€ OOBIKHOBEHHBIX MaKCUMaJIbHO COKPAIIEHHBIX HEMPABUIILHBIX APO0OEii):
4x) + 2x5 + x5 =7
X1 — X +x3=1
X +x,+x3=3
Jloka3aTb COBMECTHOCTb CUCTEMBI U PELIUTD €€ (OTBETHI JOJIKHBI OBITH MPEACTABIICHbI
B BHUJI€ OOBIKHOBEHHBIX MAaKCUMaJIbHO COKPAIEHHBIX HEMPABUIILHBIX APOOEii):
Xy +Xx; —6x3=06
3xX; — X —6x3 =2
2x; + 3%, +9x3 = 6
JlokazaTb COBMECTHOCTb CUCTEMBI U PEIIUTh €€ (OTBETHI JOJKHBI ObIThH MPECTABIICHbI
B BUJI€ OOBIKHOBEHHBIX MaKCUMAaJIbHO COKPAIIEHHBIX HEMPABUIILHBIX AP0OEii):
Xy +Xx; —6x3=06
31 — X5 —6x3 =2
2x; + 3%, +9x3 = 6
JlokazaTb COBMECTHOCTb CUCTEMBI U PELIUTh €€ (OTBEThI JOJIKHBI OBITh MIPEACTABIICHbI
B BUJI€ OOBIKHOBEHHBIX MaKCUMaJIbHO COKPAIEHHBIX HEMPABUIILHBIX APOOEi):
2xy +2x, = 4
3x; —2x3 =1
1 +2x, +3x3=6
JlokazaTb COBMECTHOCTb CUCTEMBI U PEUIUTh €€ (OTBEThI JOJIKHBI OBITh MIPEACTABIICHbI
B BHUJI€ OOBIKHOBEHHBIX MAaKCUMaJIbHO COKPAIIEHHBIX HEMPABUIILHBIX APOOEii):
2xy —3x, +3x3 = 3
6x; +9x, —2x3 = —4
10x; + 3x, —3x3 =3
JlokazaTb COBMECTHOCTb CUCTEMBI U PEUIUTh €€ (OTBEThI JOJIKHBI OBITh MIPEACTABIICHbI
B BUJI€ OOBIKHOBEHHBIX MaKCUMaJIbHO COKPAIIEHHbBIX HEMPABUIIBLHBIX AP0OOEii):
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5x;, —2x, = 3

7x> + 4x3 = 11

2x; +5x; =7
JlokazaTh COBMECTHOCTh CHCTEMBI U PEITUTh €€ (OTBETHI IOJDKHBI OBITH MPECTaBICHBI
B BHJI¢ OOBIKHOBCHHBIX MAaKCHUMAaJIbHO COKPAIIEHHBIX HETPABWILHBIX IPO0ei):

3x; —2x, =2

x; +4x; =10

bx, —3x3 =6
JlokazaTh COBMECTHOCTh CHCTEMBI U PEIITUTh €€ (OTBETHI IOJDKHBI OBITH MPECTaBICHBI
B BHJI¢ OOBIKHOBCHHBIX MAaKCUMAJIbHO COKPAIIEHHBIX HETPABWIBLHBIX IPO0ei):

2x; — x5 —6x3 = —1

X, — 2%, —4x3; =05

Xy — X5 + 2x3 = —8
JlokazaTb COBMECTHOCTb CUCTEMBI U PELIUTD €€ (OTBETHI JOJIKHBI OBITH MIPEACTABICHbI
B BUJI€ OOBIKHOBEHHBIX MaKCUMAaJIbHO COKPAIIEHHBIX HEMPABUIILHBIX APOOEii):

2x; +x, =5

x; +3x; =16

5x; —x3 = 10
JlokazaThb COBMECTHOCTb CUCTEMBI U PEIIUTH €€ (OTBETHI AOJKHBI OBITH MPEACTABICHbI
B BUJI€ OOBIKHOBEHHBIX MaKCUMaJIbHO COKPAIIEHHBIX HEMPABUIILHBIX APO0OEii):

6x; + 8x; +x3 = —8

3x; +4x; +x3 = -3

3x; +5x; +3x3 = —6
Jloka3aTb COBMECTHOCTb CUCTEMBI U PELIUTD €€ (OTBETHI JOJIKHBI OBITH MPEACTABIICHbI
B BHUJI€ OOBIKHOBEHHBIX MAaKCUMaJIbHO COKPAIEHHBIX HEMPABUIILHBIX APOOEii):

3x; +4x, +2x3 =8

2x; —4x, —3x; = —1

Xy +5x;, +x3 =0

Ecnam matpuubl A 1 B M0OKHO yMHOXaTb, CIAEAYET JIU U3 3TOrO, YTO UX MOKHO CKJIa-
IIBIBATh?
Ecmu marpuiiel A 1 B MOXHO CKIaabIBaTh, CIEAYET JIM U3 ATOTO, YTO MX MOYKHO
YMHOXaTb?
MO>KHO 71 YMHOXKHUTh KBaJIPaTHYIO MaTPUILy HA HEKBaAPaTHYIO?
MoskeT 1 ipou3BeICHIE HEKBAIPATHBIX MaTPHUILl ObITh KBaIpaTHOW MaTpULIeH?

MOTIVT 1H cOBmaiats A H AT?

Bepuo 10 paeeHcTBO (A+B)= AT+B1?

Kak prIr1aaaT MaTtpHIa (A7) ?

Bepso 1H paeeHcTBO (ATE)(A-E)=A-E?
BepHo 1H paBeHCTBO (A+E)F=A+2A+E?

BepHO 1H paeeHCTEO (ATB)(A-B)=AX-B-?
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BepHo TH papeHCTEO (A+B)=A+2AB+B-?

MoryT JH ObITE SKBHBATEHTHBIMH MaTPHIBI ¢ PasIHBEIM KOTOTIECTBOM CTPOK?
Ilom meiicTBHeM c¢HmBI  F={-3, 1, 5} MaTepHaneHai TOUKa
repemMecTinack 3 ToukH A (-3, 1, 5) B Touky B (1, -1, 5). BeIHCIHTE
paboTy CHIBI F.

ITom pefictBieM cHmbl  F={2, -1, -2} MaTepHanbHad TOUKaA
riepemMecTHnack H3 ToukH A (-1, 0, 3) B Touky B (2, -1, 1). Beiwicaire
padoTy CHIIBI F.

ITom meiicTBHeM c¢Hmbl  F={2, -1, 3} MaTepHaneHai TOUKa
repemMecTinack 3 Touk A (1. 0, -2) B Touky B (-2, 3, 1). BRIYHCIHTE
paboTy CHIBI F.

ITox meficTBHeM cHbl #={2. 0, 3} MaTepHanbHasg TOYKa [1ep eMecTIIIACh
13 Toukd A (1, 2, -1) B Touxy B (3. 1, -2). BEIUHCIHTE paGoTy CHIBI F .
ITox meficTBHEM cHBbI 7={2. 4, 6} MaTepHalbHad TOUKA [P eMeCTIIAC
13 ToukH A (2, 2, 3) B Touky B (5. 4, 2). BeIuHcHTE paboTy CHIBL F.
ITog pefictBHeM cHIBI  F={2, -3, -1} MaTepHanbHad TOUKa
riepeMecTHIach 13 Touk A (2, -2, 1) B Touky B (7, -3, 1). BeiuHciauTe
pPaboTy CHIBI .

ITom pefictBeM cHIbl  F={2, -3, -1} MaTepHanbHad TOUKaA
riepemMecTHIack H3 ToukH A (-1, 2, 3) B Touky B (3, 1, 2). Beiuwiciaire
padoTy CHIIBI F.

ITom peficTBHeM cHIBI  F={2, -1, -3} MaTepHanpHad TOUKaA
repeMecTiack 3 TOUKH A (3, -2, 1) B Touky B (5, -3, -2). BRIYHCIHTE
paboTy CHIBI F.

ITom geiictBuem cumel  F={-2, 0, 3} MaTepHaakHai TOUKaA
riepemMecTHnack 13 Toukd A (1, 2, -3) B Touky B (-2, 5, 7). BeIYHCIIHTE
padoTy CHIIBI F.

Ilom meficTBeM cHBl  F={1, -5, 1} MaTepHanbHai TOYKa
repeMecTHIack 3 Toukd A0, 2, -1) B Touky B(5, 1, 3). BeiuHciauTe
pPaboTy CHIBI .

ITom geiictBuem cumel  F={2, -1, 3} MaTepHankHai TOUKaA
riepemMecTHnack H3 Toukd A(-2, 0, 5) B Touky B(1l, -3, 6). BRIYHCIHTD
padoTy CHIIBI F.

ITom meiicTBHeM c¢HMBI  F={3, -5, 1} MaTepHaneHai TOUKaA
repemMecTinack 3 Touk A (0, -3, 2) B Touky B (5. -5, 3). BRIYHCIHTE
paboTy CHIBI F.

JaHe! BekTopel a={0, -3, 6}. b={3.-6, 2}. Haiim: H
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JlaHe! BekTopel a={2, -2, 2}. b={3,0, -4}. Haiin: H
JaHe! BekTopel a={2, -2, -2}, b={-2. 3, -6}. Haiitu H
JaHp1 BekTOpbl a={2, -3, 1}: b={-2. 6, 3}. Haitm1 H
JaHb! BekTopel a={3, 1.-1}; b={3. 0, 4}. Haiim ‘E‘.
JTaHbI BeKTOpBI a={3, -1, 4}; b={-3,0,4}. Haitmu |a|.
TaHbl BekTOpbl a={2, -1, 3}: b={-2. 3. 6}. Haitmu |a|.

MaHbl BeKTOPBI @={2. 3. 4}: b={-6,-2. 3}. Haittu |a].
|

Komnnanapust mi éexmopst @ =-31 +12j +6k,
b=2i +3j-4k, c=-7 +3j+2k?

Hatiimi cMemanHoe npoti3ee0etlie eKmopos
a=(-3,12,6), b=(2,3-4), t(-1,3,2)

Hatinmi eexitoproe npotizeedertie eexinopoe a=-21 + j-

L
k]
o
[l
L
=
]
=

Kovmnanapusr nu eexmopor @ =(1,-2,0), b=(1,1.4), i
Haitimmi cmeidantioe npolzeeoertie eKmopoe
a=i-2j, b=i +j+4k, c=3i -3j+4k.

Hattin éexmopHoe npotzeeoeHtie 6eKinopoe

a=2i +3j+5k, b=i +2j+k

Kominanaprst i eexmopst @ =(1,0.2), b=(3-14), ¢=(1-1,0)?

=(3,-3,4)7

Hartimi cMentaHHoe npol3eeoentie 6eKiNopoe

a=i +2k, b=37-j+4k, c=i-j

Kax 0803Ha4aenica 6exmopHoe npotiseedentie eexmopoé a i b ?
Haiinni eeximoproe npolzeedentie 6eKiopos

a=3i-5j+3k:b=i +2j-5k

Koamnanapust mi eexmopsr @=(1,02), b=(3-1,4), ¢=(1-1.0)?

10. O0pa3oBaTe/ibHbIE TEXHOJOTHM M METOAWYECKHE YKa3aHHMS IO OCBOe-
HHMIO IMCHUILIMHBI (Y4e0HOro Kypca)

Peanusyercs ¢ npuMeHEHHEM JAMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTUN B
pamkax npoekra «PociuctanTy.

CamocrosiTenbHas paboTa CTyI€HTOB MPEYyCMATPUBAET BHIMOJHEHUE JBYX KOH-

TPOJILHBIX PaboT (3a7aHui, IPOBEPSEMBIX BPYYHYIO), COCTaBICHHBIX U3 3a/a4 IO Te-
MaM Kypca, OJTHOU JJabopaTOpHOH pabOThI U UTOTOBOTO TECTA MO KYpCY.
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11. YuebHO-MeTOAN4YEeCKOEe M HH(POPMAIIMOHHOE O0ecredyeHUue TUCHUIIIHHBI
(yueOHOT0 Kypca)

11.1. O0s13aTeJibHASI JIUTEPATYPA

Ne
n/n

bubéanorpaguyeckoe onucanme

Tun (yuyeOHHK, yueOHOe
nocooue, yueoHo-
MeToauYecKoe mocoomue,
NPaKTHKYM H Ap.)

KoaunuecTBo B

onoJInoTexKe

Uepnenko B. /1.

Bricirasi MaremMaTHka B TpHMepax W 3agadax|
[DnexTponHbIil pecypc] : ydeb.mocodue. B 3 T.
T. 1 / B. [. Yepnenko. - Cankt-IlerepOypr :
[Tomurexnuka, 2016. - 713 c. - (YuebHOe moco-
oue st By30B). - ISBN 978-5-7325-1104-8.

VYyebHoe rmocodue

9BC
"IPRbooks"

Yepuenko B. /1.

Bhiciiasi MaTeMaThka B MpUMeEpax M 3ajadax
[DnexTponHbIi pecypc] : ydeb.mocodue. B 3 T.
T. 2 / B. 1. Yepnenko. - Cankt-IlerepOypr :
[Tonmutexnuka, 2016. - 569 c. - (YueOHoe moco-
oue st By3oB). - ISBN 978-5-7325-1105-5.

VYyebOHoe rmocodue

2BC
"IPRbooks"

Yepuenko B. /1.

Bhiciiasi MaTeMaThka B NpUMEpax M 3ajadax
[DnexTponHbIi pecypc] : ydeb.mocodue. B 3 T.
T. 3 / B. II. Yepnenko. - Cankt-IlerepOypr :
[lomurexnuka, 2016. - 510 c. - (YuebHoe moco-
oue st By3oB). - ISBN 978-5-7325-1106-2.

VYyebHoe mmocodue

2BC
"IPRbooks"

Ky3nemnos, JI. A.

COOpHUK 3aJaHMii 1O BBICIIEH MaTeMaTHKe
[D5eKTpOHHBIN pecypc]| : TUIIOBBIE pacyeThl :
yuebHoe mocobue / JI. A. Kysnernos. - U3a. 13-e,
ctep. - Cankr-IlerepOypr : Jlans, 2015. - 240 c. :
wi. - (YueOHuku it By3oB.CrieninanbHas JTUTe-
parypa). - ISBN 978-5-8114-0574-9.

Y4yebHoe mocooue

9BC "Jlaup"

Kappnakos B. b.
COOpHUK 3a/1a4 1O BBICIIEH MaTeMaTHKe [DJeK-
TpoHHbIid pecype] . Y. 1/ B. b. Kapnakos, II. II.
Kono6os, A. M. Pamenckuii. - HoBocubupcek :
CUBCTPUH, 2015. - 85 c. - ISBN 978-5-7795-

0730-1.

3amayHuK

OBC
"IPRbooks"

COI'NTACOBAHO

JupexTop Hay4HOM OMOINOTEKN

A.M. AcaeBa

« » 20 T.

(noonucy) (H.0. Pamunus)
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11.2. JlomosHMTeJbHAs JUTEpaTypa M y4eOHble MaTepuajbl (ayauo-, BH-
aeonocoous u ap.)
- ¢pona HayuHou OuOmoreku TI'Y:

Tun (yueOHuK,
yueOHoe nocodue,
Ne yuebHo- KouunyecTBO B
u/n bubanorpaguyeckoe onucanue MeToaMIecKoe noco- L oo
Oue, MPaAKTUKYM,
ay/mno-, BUA€ONOoCo-
Ous u ap.)
Boesoaun B. B.
Jluneiinas anrebpa : yue0.mocodbue / B. B. BoeBo-
muH. - U3n. 4-e, crep. - Caukr-llerepOypr : Jlans,
! 2008. - 400 c. : umn. -p(ﬂy‘II_HI/Ie Knaccﬁqulme y4aeOr- Yuaebuoe nocobue 25
Hukn.Matemaruka). - [Ipeam. ykas.: c. 397-400. -
ISBN 978-5-8114-0671-5.
I'opaau b. A.
Uluneitnast anrebpa W aHaJIUTHYECKas T'€OMETpPUS
[DnmexkTponHEbIi pecype] : yaeOnuk / b. A. I'opnauy. - " "
2 Cankt-IlerepOypr : Jlanb, 2017. - 300 c. : wun. Yaeonnx 9BC Mlan,
(YueOuuku mis By30B.CrieluaibHas TUTEpaTypa). -
ISBN 978-5-8114-2717-8.

11.3. Ilepeyennb pecypcoB HHGPOPMANUOHHO-TEJIEKOMMYHUKALIMOHHOH CeTH
"UuTepHer"
1. http://www.mathprofi.ru/matematika_dlya chainikov.html
2. http://www.mathprofi.ru/
3. http://function-x.ru/
4. http://www.matburo.ru/mart_sub.php?p=art_matanall

11.4. IlepeyeHb NPOrpaMMHOI0 o0ecrevYeHust

Ne HaumeHoBaHue KosaunyecTBo muuen- | PexkBu3uThHI 10r0oBOpa (1aTa, HOMEp, CPOK
n/n [1(0] 3UH aeiicTBus)

1 Windows 1398 O6eccpouHas

2 Office Standart 1398 OeccpouHas
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http://www.mathprofi.ru/matematika_dlya_chainikov.html
http://www.mathprofi.ru/
http://function-x.ru/
http://www.matburo.ru/mart_sub.php?p=art_matanall

11.5. Onucanue MaTepHaJbHO-TEXHMYECKON 0a3bl, HEOOXOAUMON I OCy-
LIEeCTBJICHUSI 00Pa30BATEJbHOI0 MPOIeCCa MO JUCHHUILIMHE (MOTYJIIO)

HaumenoBanmue 060pyno-

o o~
DakTHYeCKU S o &
BAHHBIX YUeOHBIX KaOnHe- A/Ipec VIeGHLIX 5 |8 2
Ne | ToOB, 1a00OpaTopuii, MacTep- IlepeyeHb OCHOBHOIO RagI/IHZTOB na 5|8 Z 5
n/n CKHX U JIP. 00bEKTOB JJIisl o0opynoBanus 50DaTo “ﬁ’ Ma g § = g
NPOBEIEeHUs MPAKTHYECKHX CTI(: CKII)/IXI/;II E s 2
1 JIAa0OPATOPHBIX 3aHATHI p p- < =
. | 445020  Cawmap-
DKpaH TeJIeBU3HMOHHBIM,
ckasg o005acTh, T.
WHpMa, T[POKEKTOP HA | o o Ien-
IITaTHBE.CTON  Mpenoja- | aHLHLIﬁ’ aifor
L Aynutopust BEOKOH(pEpEHIINH | BaTEIbCKHA, CTYN IMpPEro- BF;, 0 CCK&E 1171 1
JaBatenbckuii, TpaHcna- 16B py ] ’3Ta>1<
PaHT-IIEPETSKKA, cu- |y JH’C 807 ’
CTEMHBIH OJIOK. '
Komnerotepnsiii  kiacc. Ilo-
MEIIICHUE ISl CAaMOCTOSTEIIb-
HOU paboThl. YuebHas ayau-
TOpUS JJIsl TIPOBEICHUS 3aHS- 4450200  Cama
THH  CEMHUHApPCKOIO  THIIA. P
cKag o005acTh, T.
YueOHast ayauTopus AJist Kyp- Tomsarrn,  Llex-
COBOTO npoektupoBaHus | CTOJ yUEeHUUYECKUH, CTYII, T aJ'ILHLII‘/'I’ alion
2 | (BomonHeHUs1 KypcoBbix pa- | [IK ¢ BeIxomom B ceThb p p 1 84,8| 16
yi. benopycckas,
00T). VYueOHas ayauTOpuUs | UHTEPHET

JUIsL TIPOBEJEHUSI T'PYNIOBBIX
Y VHJUBHIYaJIbHBIX KOHCYJIb-
Taiui. YueOHas ayAuTOpHUs
JUIsL TIPOBEJICHUS 3aHATUN Te-
KYIIEro KOHTPOJII U TpoMe-
YKYTOYHOH aTTeCcTaluu.

14, 4 osrax, I'-
401.
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AHHOTAIUA
AUCHUILINHBI (Y4eOHOr 0 Kypca)
b1.5.06.02 BBICIHIAS MATEMATHUKA 2

(MHAEKC 1 HAaMMEHOBaHUE AUCUUILIMHBI (y4eOHOTO Kypca))

1. Heab 1 32124 U3yYeHUSA TUCHUILIMHBI (Y4e0HOT0 Kypca)

Heab — moAroroBka CHENMAIUCTOB, CIHOCOOHBIX: KOJWYECTBEHHO OIICHUBATh
CUTYallMM, BO3HUKAIOUIUE B Ipoliecce MpoPecCHOHANBHON NeATeTbHOCTH; (HOpMYIIH-
pOBaTh MaTEMaTUYECKUE MOJEIN TEXHOJOTMYECKUX MPOLECCOB U HAXOAUTh UX pelle-
HUS AHATATUYECKHUMH METOJIaMH WJIM Ha OCHOBE BBIUYHCIUTENIBHOTO IKCIIEPUMEHTA;
IPOBOJUTH KOJIMYECTBEHHOE NMPOTHO3UPOBAHUE PE3YIIBTATOB AEATEIBHOCTH JJI TIOHC-
Ka ONTUMAaJIbHBIX PEIICHUH U CIOCOO0B X peah3allHH.

3apaum:
1. CdopmupoBaTh y cTyneHTa 0a3y 3HAHHMM MO0 MaTeMaTUKe, HEOOXOAUMYIO IS
YCBOEHHUSI €CTECTBEHHOHAYUYHBIX, OOIIETEXHUYECKUX WU CHEIHUAJIbHBIX JAUCLUUIUIMH U
JUISL pEeIIeHus 33]a4 B 00JIaCTH TEXHUKH, CBSI3aHHOM ¢ mpodeccnoHanbHoM cepoil.
2.  HayuuTtsh cTyseHTa MaTeMaTHYECKUM METOJIaM PELIEHUs 3aa4.
3. IIpogemoHCTpUpOBaTh CTYAEHTaM Ha MPUMEPAX HCIOJIb30BaHUE MaTeMaTHye-
CKUX MOHSTUM M METOJIOB JUISl PEIICHUs 3a7a4 B 00JIACTU TEXHUKH, CBA3aHHOM C IPO-
dbeccueit.
4.  Pa3BuBaTh y CTYJEHTOB YMEHHE CAMOCTOATEIBHO PACIIMPATH U yrayOnsTh Ma-
TEMaTUYECKHE 3HAHUSI.

2. MecTto nucuuiuiuabl (yuedHoro kypcea) B crpykrype OITIOITI BO

Jannas nucturuimHa (yueOHbIM Kypc) oTHOcUTCS K Bioky 1 «JIMCIUTIIUHBL
(Monynu)» (0a3oBas 4acTh).

Jucruminabl, yaeOHbIe KypChl, HA OCBOGHUU KOTOPBIX 0a3upyeTcs TaHHas AU C-
nuIInHa (yueOHbli Kypc) — Boiciias maTemaTtuka 1.

Jucruruinabl, yaeOHble KYPChI, IJIi KOTOPBIX HEOOXOIMMBI 3HAHUS, YMEHWS,
HABBIKH, TIPUOOpPETaeMble B pe3yjbTaTe WM3Y4YCHUs JAHHOW JUCIMIUIUHBI (y4eOHOTO
Kypca) — Briciias matemartuka - 3, @usuka, Teopernueckas MexaHuka, ConpoTuBie-
HUE MaTepHasioB, JKOHOMHUKa, CTpouTeapbHas MEeXaHUKa, TPOdeccuoHaTbHBIC TUCIIH-
ILJIMHBI.
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3. Illianupyemble pe3yJabTaThl 00y4eHHs N0 AUCHUILIMHE (Y4eOHOMY KypCYy),
COOTHECeHHbIe € IUIAHUPYEeMBbIMH pe3yJIbTATAMH OCBOCHHSI 00pa30BaTeJIbHOI

NporpaMMbl

®opMupyemMble U KOHTPOJIUpYeMble
KOMIIETeHIIH U

IlnanupyemMblie pe3yabTaThbl 00y4eHUs

CIIOCOOHOCTh Y4acTBOBaTh B pa3paboTKe
00OOIICHHBIX BapUAHTOB PELICHUS MPO-
0JieM, CBSA3aHHBIX C MAIIMHOCTPOUTEIHHBI

3HATD. MAaTEMATUYCCKYIO CHUMBOJIMKY IJId BBIPAXKCHHSA KO-
ITMYECTBCHHBIX U KAU€CTBCHHBIX OTHOIIEHUI 00BEKTOB.

MH IIPOMU3BOJACTBAMM, BbIGOpe OIITUMAJIb~
HBIX BAPHUAHTOB IIPOIrHO3UPYEMBIX ITOCIICI-
CTBUi1 pelicHrMd Ha OCHOBC HX aHAJIU34|

(OIIK-4).

'YMeTh. HCIOJIL30BaTh MAaTCMaTUYCCKYIO CUMBOJIMKY IJIsA
BBIPKCHUS KOJMUYSCTBEHHBIX M KAYeCTBEHHBIX OTHOIICHUH
O6LGKTOB, MaTeMaTU4eCKU amnmnapar Jjid OnrcCaHusA, aHa-
ITK3a, TEOPETUIECKOTO U IKCICPUMEHTATBHOTO HUCCIIeI0BA
HUA 1 MOIACIIMPOBAHUSA (1)I/I3I/I‘-IGCKI/IX U XUMHUYCCKUX CUCTEM,
SIBJICHUI M TIPOLIECCOB, MCIIOJIb30BAHKS B O0OYUYEHHH H PO
(hecCHOHATBLHOM e TCIIEHOCTH.

Buiagerh: MaTeMaTUYeCKOH CHMBOJIMKOHN ISl BBIPAXKCHHUS
KOJIMYECTBEHHBIX M KAa4EeCTBEHHBIX OTHOIICHUIA O6T)6KTOB,
MaTeMaTUYECKUM aIlliapaToM JUIsl OTMCAHMsI, aHAIHM3a, TEO-
[PETUYCCKOI0 U SKCICPUMCHTAJIILHOT'O UCCIICAOBAHUA 1 MO-
NemupoBaHus (GU3MYECKUX U XUMHUYECKUX CHUCTEM, SIBIICHHH
M TPOIIECCOB, MCIOJIB30BaHMUS B 00y4eHUHU U Tpodeccro-
HAJIBHOM JICSITeIIbHOCTH

CIIOCOOHOCThH MPHMEHSTH CIIOCOOBI Parno-
HAJIbHOTO HCIIOJBb30BAaHUS HEOOXOIUMBIX
BUIOB PECYPCOB B MAIIMHOCTPOUTEIHHBIX
NPOU3BOJACTBAX BHIOMPATh OCHOBHBIE U
BCIIOMOTI'aTCJIbHBIC MAaTCpHAJIBl IS H3I0-
TOBJICHUS] U3JENUIl CHOCOOBI peanu3anuu
OCHOBHBIX TCXHOJIOTMYECKHUX MPOLCCCOB,
QHAJTUTUYECKUE U YUCIIEHHBIE METOJIbl IIPU
pa3pabOTKe WX MaTeMaTUYECKUX MOJIETIEH,
A TaK)Ke€ COBPEMEHHBIE METO bl pa3paboTKU
MaJIOOTXO/IHbIX, JHeprocOeperammmux u
DKOJIOTUYECKH  YUCTBIX  MAIIUMHOCTPOH-

3HATh. AaHAIUTUYECKHE U YMCIECHHBIE METOABI MPU pa3pa-
0OTKE MaTeMaTHYeCKUX MOJIeJe OCHOBHBIX TEXHOJIOTHYE-
CKHX MPOLIECCOB.

YMeThb. MPUMEHSATh CIIOCOOBI pPeaan3allid OCHOBHBIX TEX-
HOJIOTHYECKHUX MPOLECCOB, AHATUTUYECKUE W YHUCICHHbBIC
METO/IbI TP Pa3pabOTKe WX MATEMAaTHYECKIX MOJIEICH.

Baaners: criocobamu peanv3aiid OCHOBHBIX TEXHOJIOTH-
YECKHUX IPOLECCOB, aHATUTUYECKUE U YUCICHHBIE METOJbI
Mpu pa3paboTKe UX MATEMATHYECKUX MOJICIICH.

renbHbIX TexHosorwi (TTK-1).

TemaTuueckoe coaepkaHue y1eOHOTro Kypca

Paspnein, monynb

IToxpasnen, tema

[TpousBonHas GpyHKIUI

OJIHOM MEepEeMEHHOM . Mexanuuecku

. [loHsiTHE TPOU3BOJHOM.

. [IpumeHenne npou3BOIHOU
. [Ipunioxenne npou3BOIHON

W CMBICIT IPOU3BOAHOMN

Heonpenenenusblit unTe-
rpai

. IlepBooOpazHas 1 Heolpe1eleHHbI HHTErpaJl.

. UnTerpupoBanne panuoHaIbHBIX (QYHKIIHI.

. IaTerpupoBane TpUroHOMETPUYECKUX (PYHKIUH.
. UnTerpupoBanue uppanroHaibHbIX QYHKINH.

OrnpeneneHHblid UHTE-
rpai

UV N Ry I S UV N R Y S UV N

. IloHsiTHE UHTETPATIBLHON CYMMBI M OTPEIETICHHOTO0 UHTETpaa.
. HecoOGcTBeHHBII nHTErpall.
. Ilpunoxenne onpeaeeHHOro HHTerpaia.
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Huddepennmanbroe uc-|1. [lonstne GyHKIMH HECKOJIBKUX MIEPEMEHHBIX
yuclieHue QyHKIK He- 2. YacTHbIe MPOU3BOIHBIC (DYHKIIMN HECKOJIBKHIX NEPEMEHHBIX.
cKoJIbKHX TiepeMeHHoi (3. [Tonmubrit quddepenman GyHKIIUMA HECKOJIBKUX ITEPEMEHHOM, €T0 UC-

MOJIb30BAHKE B TTPUOIMKEHHBIX BEIYHCICHHSIX

4.KacarenpHas TUIOCKOCTh U HOPMaJjlb K TOBEPXHOCTH.

5. DKCTpeMyMBbl (QDYHKIIMH HECKOJIBKUX MEPEMEHHBIX.

OO0mas Tpy10eMKOCTh TUCHUILINHBI (Y4eOHoro Kypca) - S 3ET.

Pa3paboTunk nporpamMMabi:

C.I'. EmenbsiHOBa

ACCHUCTCHT
(OondicHoCmb, yueHoe 386aHue, cmeneHy) (noonucy) (M.0. Damunus)
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4. CTpyKTYypa M cofep:KaHue JUCHUILTUHBI (YueOHoro kypca) Boiciasi MaTeMaTuka 2
(HauMEHOBaHHUE MUCHIHUILIMHBI (YI€OHOTO Kypca))

CemecTp u3zyuyeHus 2

Paspeu, Iloapa3zaen, Tema Bujabl yueoHO#i paGoThl Heo6xoaumbie DopMbI Pexomenny-
MOZYJIb KonrakTHas paGoTta CamocTosiTesIbHAst padoTa MaTepHaIbHO- TeKylero emast JInTe-
(B yacax) TeXHUYeCKHe KOHTPOJIs parypa (Ne)
BCEro , @opMbl IPOBEACHUS JICKIUH, J1a- ¢opmbl opranusanun pecypcenbl (HaumeHo-
, & . | OOPATOPHBIX, NPAKTHIECKUX 3aHSI- €aMoCTOSATeIbHOI BaHHe olle-
= = ? E S| Tuii, MeToabI 00yeHus, peann3y- < paboTsI HOYHOro
£ Sur| 55 =& 0LIHE IPUMEHsIEMYI0 00pa3oBa- § cpeacTsa)
B 2= 24 x| TeJIbHYI0 TEXHOIOTHI0 a
= S 2 =
= = H
Juddepen- | IlpousBonnas ¢yHkiun u ee 3 3 Aynuo-/Buneo- NeKuuu 31eKTpoHHO- | 38 | CamocTosTenbHOe usyderne | LMS-cucrema Ha 2-5
nHaJIbHOEe reoMmeTpuueckuii cmbici. IpaBu- ro y4eOHHKa C KOHCYJIbTalUeH IIpe- MaTepuaaoB UIEKTPOHHOTO | ocHoBe Moodle, kom-
ucuncienne | na nudepeHINpoBaHNs CYyMMBI, romaBarels Ha ¢popyme. BrimonHenune y4eOHHKa C pa3JeleHHeM Ha | NbIoTep JHOO IUIaH-
(yHKIHH HPOM3BEACHNUS, YACTHOTO (YHK- MPAKTUYECKUX 3aaHuil C KOHCYIbTa- JIEKIUM M C TECTaMHU JUIL camo- | et 6o cMapTdhoH
OJHO¥ me- i, ciuokHoH —(yHKIUH, 00- mueil mperonasarens Ha (Gopyme H KOHTpPOJISL 10 KaXJIOW JIEeKLMH,
peMeHHoH parHolt pyHkumu. IIponsBomHbie yepe3 KOMMEHTAPHUHU B 3aJJaHUSAX aHaJIU3 MOBEJEHHs 00yJayluX-
OCHOBHBIX 3JIEMEHTapHBIX (PyHK- cs npu nomoiu LRS-cucrembr
unid. Juddepenunan GyHKImn. u Experience API, amamus Te-
Heonpene- | IlepBooOpa3nas. Heonpenemen- | 3 3 Bebunap Ha  omialH-TUIOmAznKe, | 38 | Kymed  ycmeBaemoctw  npH | LMS-cucrema Ha 2-5
JICHHBII HBIi MHTErpajl M €ro CBOWCTBA. JMCKycCHsl B yaTe BeOMHapa. Aynuo- nomouiu BPC-peiitunra ocHoBe Moodle, kom-
HHTErpaj TabnuIa HeonpeeneHHbIX HHTE- /BUJIE0- NIEKIIUH BIEKTPOHHOTO y4el- nplOTep JIMOO TLIaH-
rpajgoB. MeToxsl HMHTErpUpOBa- HHKa C KOHCYJIbTaIleH mpernojaBare- et b0 cMapThoH 3ananus 1-6,
HHUS 3aMEHOW IEepeMeHHOHl U mo 1151 Ha opyme. Brimonnenue npaxtu- npoBepsie-
qacTsM. VHTerpupoBaHmne pamu- YEeCKHX 3aJaHUi C KOHCYJIbTAI[HeH MBIE BpY4-
OHAJIBHBIX (YHKIHH npenojasarens Ha (opyme M depes HYIO, TIPO-
KOMMEHTapHH B 3aTaHHUSX MEXYTOYHbBIC
Onpenenen- | OnpeneneHHBI wnHTErpan kKak | 3 3 Aynuo-/Buneo- ekuun diekTpoHHo- | 38 | CamocrositensHoe — m3ydenHume | LMS-cucrema Ha TecThI -5, 2-5
HbIil HHTe- | TIpEJEN MHTETPAITBHBIX CYMM, €r0 ro y4eOHHKa C KOHCYJIbTalUeH Ipe- MaTepHaIoB UIEKTPOHHOTO | ocHoBe Moodle, kom- HTOTOBBIH
rpana cpoiictBa. ®opmyna HeroToHa- nojaBatess Ha ¢opyme. Beimonnenue yueOHHKAa C pas3JeleHueM Ha | MbploTep MO0 IIIaH- TECT
Jleiibnnma. Ilpunoxenus ompe- MPaKTUYECKUX 33/aHUH ¢ KOHCYIIbTa- JIEKIUM M C TECTaMHU JUIS camo- | et 6o cMapTdoH
JIETIEHHOTO MHTETpana mueil mperonaBarenst Ha Qopyme Hu KOHTPOJISL 1O KaXJIOH JIeKIUH,
yepe3 KOMMEHTApHU B 33IaHUsIX aHAIM3 MOBEACHHS 00ydayInX-
Juddepen- | OyHKImM HeCKONBKHX mepeMeH- | 3 3 BeOunap Ha  omiaiiH-ruiomanke, | 38 | ¢ npu nomomu LRS-cucremer | LMS-cucrema Ha 2-5
nMaJbHoe Hpix. OONacTe  OHpemeNeHHs, JIMCKYCCHsL B yate BeOHHApa. Ayano- n Experience API, anamu3 Te- | ocHoBe Moodle, kom-
HCYHCIeHHe | Ipefel, HeNpephBHOCTh. YacT- /BUIEO- JEKIUH DIEKTPOHHOTO y4el- Kymeil  ycrmeBaeMOCTHM  TpPH | mbioTep JubO IUIaH-
dyHnxnuu HBle  mpou3BojHble. YacTHble HHKa C KOHCyJbTallMel NpenojaBaTe- nomomu BPC-pelitunra et b0 cMapThoH
HECKOJBKHX | NPOU3BOAHBIC BBHICHINX MOPSIKOB st Ha (popyme. BrlmonHeHne npakTu-
nepemennoii | Ilomneri mubdepennman YECKUX 3aJaHUi ¢ KOHCYJIbTaluein
npenojasarens Ha (opyme M depes
KOMMCHTApHH B 3aIaHUSIX
KonTpoas 4
Hroro: 12 | [ 12 ] | 152
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5. Kpurepum 1 HOPMBbI TEKyLIero KOHTPOJISA M IPOMEKYTOYHOM ATTeCTAIUM

DopMbI TEKYIIET0 KOHTPOJISI

YcaoBus 10nycKa

Kpurepun u HOpMbI OLIEHKH

AHKeTa

Jonyckarores Bce

3anoaHeHne aHKETEl — 3 Oajuta

[IpocMoTp r1aB yueOHHKA

Jonyckarores Bce

3a KaxIyro rinaBy — 2 6amia

3aganue 1, mpoBepsieMOe BPYUHYIO

HOHYCKaIOTCﬂ BCC

4 Ganna — rpaMOTHO peleHo U 0pOPMIICHO 2 3a/laHus
3 Oajuta — pelieHo 2 3a1aHus , MMEIOTCS HEJI0UEThI

2 6amna — pemreHno 1 3agaHue

1 6amn — pemieHo 1 3agaHue, UMEIOTCS HETOYETHI

3ananue 2, npoBeEpAEMOE BPYUHYIO

HOHYCKEIIOTCH BCC

4 Ganna - rpaMOTHO petieHo U 0popMIICHO 2 3a/1aHus
3 Oajuta — perieHo 2 3aaHus , MMEIOTCS HEJI0UEThI

2 6amna — pemreHo 1 3agaHue

1 6amn — pemieno | 3agaHue, UMEIOTCS HEJIOUYEThHI

3ananue 3, IpoBepAEMOE BPYUHYIO

HOHYCKEIIOTCH BCC

4 Gaji1a — rPaMOTHO pelieHO U 0(OPMIICHO PELICHHS 4 UHTETPAJIOB
3 Oajuta — pelieHo 3 HEeOoNpeACICHHBIX HHTETPAIOB

2 Gajua — perieHo 2 HEONPEIeICHHBIX HHTETPAJIOB

1 Gann — peuieH |1 HeonpeaeNeHHbIH HHTErpall

3ananue 4, IpoBepsiEMOe BPYUHYIO

Jlomyckarorcs Bce

4 Ganna — rpaMOTHO pelieHo U 0pOPMIICHO 2 3alaHus
3 Oayuta — perreHo 2 3aaHus , MMEIOTCS HEJIOUEThI

2 Gayuta — peeHo 1 3aganue

1 6amn — pemieHo 1 3agaHue, UMEIOTCS HEJTOUEThI

3ananue 5, IpoBepsieMOe BPYUHYIO

Jlomyckarorcs Bce

2 Ganna — peleHsl 2 3a1aHus
1 6amn — pemeno 1 3aganue

3ananue 6, mpoBepsieMOe BPYUHYIO

Honyckarorcs Bce

2 Gana — pemeHo u TpaMoTHO 0POpPMIIEHO 3aJaHIe
1 Gasim — UMEIOTCS HETOUEThI UITU PEIICHO HE MOJTHOCTHIO

[Ipomexyrounslii Tect |

Honyckarorcs Bce

5 6amnoB — 20 mpaBUIIBLHBIX OTBETOB
Kaxnoe 3aganme mo 0,25 Oanna

[TpomexyTouHBIN TECT 2

Honyckarorcs Bce

6 6amtoB — 20 TpaBUIBLHBIX OTBETOB
Kaxnoe 3amanue no 0,3 Gamra

[TpomexyTouHBIN TeCT 3

Honyckarorcs Bce

5 6amioB — 15 mpaBUIIBLHBIX OTBETOB
Kaxnoe 3amanne no 0,33 Oana

[TpomexyTounslii Tect 4

Honyckarorcs Bce

6 6amtoB — 20 TpaBUIIBLHBIX OTBETOB
Kaxnoe 3amanne no 0,3 Gamra
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[TpomexxyTOUHBIN TECT 5 JonyckaroTrcs Bce 5 6atoB — 14 mpaBUIIBLHBIX OTBETOB
Kaxmoe 3amanue mo 0,36 6anna

Ntoroseiii Tect JonyckaroTcs Bce 40 6amtoB — 40 TpaBUIIBLHBIX OTBETOB
Kaxxnoe 3amanue mo 1 Gamny

OTmeTKa 3a SK3aMeH Mo Kypcy GOopMUpYeTCss Ha OCHOBE MTOTOBOTO PEHTHHrOBOTO 0Oajuia, o pe3ysibTaTaM MpPOXOXKICHUS

CTYACHTOM AUCHUILIMHBI B COOTBECTCTBUU CO [Ixamnoi ImepeBoaa peﬁTHHFOBBIX 0aJIJIoOB B TPaJUIIMOHHLIC OLICHKU:

PeriTuHrOBBIN OaI

TpaguuroHHasa OLEHKA

40-100

3a4TeHo

0-39

He 3aureno
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6. Kputepumu 1 HOPMBbI OLIEHKH KYPCOBBIX padoT (IIPOEKTOB)

KypcoBas pabota (IpoeKT) He PeAyCMOTPEeHA YUEOHBIM TIJIaHOM.

/. TemaTukapa6oT, NpoBepsieMbIX BPYYHYIO.

Ne n/n Tembl
1 [Tpon3BoaHas GyHKIMHU OAHON epeMeHHON
2 [Tpunoxenue npou3BOIHON
3 Heonpenenennnlii HHTErpa
4 OnpeneneHHblil HHTErpasi
5 OnpeneneHHblid HHTErpall
8. Bompocs! K 3auery

Ne Bonpocsl

n/n

1 | Onpenenenue pyHKIUH IBYX, TPEX, N NepeMeHHbIX. [Ipumepsl.

2 | OGnactp onpeneneHus GyHKIINN HECKOJIbKUX TIEPEMEHHBIX.

3 | 'eomeTpuyeckoe npejacTaBieHue 006JacTy onpeieeHus: PYHKIUH JIBYX EPEMEHHBIX.

4 | I'paduk GpyHKIMHU NBYX EPEMEHHBIX M €T0 IOCTPOCHHUE.

5 | YacTHoe npupallleHle U YacTHas NPOM3BOIHAS (PYHKIIMU HECKOJIBKUX NTEPEMEHHBIX.

6 | Onpenenenne.HaXOXKACHNE YAaCTHBIX MPOU3BOIHBIX. [Ipumep.

7 | IlonHoe mpupaiieHue ¥ NOJIHBI guddepeHnran GyHKIUN HECKOJIBKHUX HNEPEMEHHBIX.
Dopmyia s BRIYUCICHHS TOJTHOTO nuddepenimana.

8 | Mcnonb3oBanue nosHoro auddepennnana ast npudImKeHHbIX Beraucienuil. [Tpumep.

9 | YacTHble IPOU3BOIHBIE OT CJIOKHOW (DYHKIIMH HECKOJIBKHX IEPEMEHHBIX.

10 | YacTHble poU3BOAHBIE OT (DYHKIIMHM HECKOJIBKUX NEPEMEHHBIX, 33/IaHHON HESIBHO.

11 | YactHble mpon3BOaHBIC BRICITUX MopsakoB DHII.

12 | CmemaHHbIe TPOU3BOIHBIE U HX CBOHCTBO.

13 | duddepennmans Boicimmx nopsiakoB OHIT.

14 | KacaTtenpHasi IJI0OCKOCTh U HOPMaJlb K TOBEPXHOCTH.

15 | Touka makcumyma (MUHUMYMa) QYHKIIUH HECKOJIbKUX MEPEMEHHBIX.

16 | HeoOxoanMble ycIoBHs CYIIECTBOBaHHsI TOUEK MAKCUMyMa U MUHUMYMA.

17 | JocraTtodHble yCIOBUS CYIIECTBOBAHUS MHWHUMYMa U MakCHMyMma ()YHKIIMH JABYX Tepe-
MEHHBIX B CTAllHOHAPHOH TOUKE.

18 | YcnoBublii skcTpemyM. Muoxutenu Jlarpamxka. @ynkmus —Jlarpamxka. Haxoxnmenue
YCIIOBHOTO 3KCTPEMYyMa.

19 | [lepBooOpa3Has u HeonpeaeaeHHbI naTerpan i Gyakmmn f(x). [pumepsr.

20 | CoiicTBa HEONpeAEICHHbIX HHTEIPAJIOB.

21 | Tabnuna HeonpeIeIeHHbIX HHTETPAJIOB.

22 | MaTerpupoBanue 3aMeHOM repeMeHHol. [Ipumep.

23 | NnrerpupoBanue no yactsam. [Ipumep.

24 | Tlpocreitmme apodu 1,2,3,4-oro Trma, nHTErpupoBanue napoodeit 1,2,3 tuma.

25 | HTerpupoBaHue palMOHANBHBIX (YHKUIUN (TpeiCTaBIEHUH HENPaBUIBLHON JpPOOHO-
palMoOHATBHONH (YHKIIMM B BHJE CyYMMbl MHOTOWICHA W MPAaBHIBHOH JIPOOHO-
palMOHAIBLHON (QYHKIIUH).

26 | MHTErprpOoBaHre palMOHAIBHBIX (DYHKIMHA (TeopeMa O TpEICTaBICHUM IPABHIBLHON
JIpoOHO-pallMOHATILHON (YHKIIMHU B BUJIE CYMMBI pOCTEHINX qpo0eit).

27 | HTerpupoBaHyue TPUTOHOMETPHUUECKUX (DYHKITHIA.

28 | HTerprpoBaHre NppanMoHaIbHBIX (QYHKINH.

29 | NHrerpanpHas cymMmMa (QyHKIMU 33JJaHHOM Ha oTpeske. [Ipumep.

30 | OnpeneneHHsblil HHTErpat. .Ero reoMeTpruecKuii CMBICT.

31 | CBoiicTBa OIpeIeIEeHHOI0 HHTErpaa.

32 | Ilpon3BoHAas OT ONPEAEICHHOTO WHTETPaja 10 BEpXHEMY NpeaeTy.




33

CBs13b ONPEJICIICHHOT0 HHTETPpaJIa U IEpBOOOPA3HON OT MOJUHTETPATBLHON (DYHKITHH.

34 | ®opmyna Heiorona-JleitOHMIA /Ui BBIYUCICHUST ONPEACICHHOTO WHTErpaia M ycJIoBUE
€€ UCIOJIb30BAHUS

35 | 3ameHa mepeMeHHOH B ONPEICICHHOM WHTETpae.

36 | MHTerpupoBaHue IO YaCTSIM B ONPEAEICHHOM HHTErpase

37 | Beluncnenue IUIomaaen IIOCKUX (HUryp B MPSIMOYTOJBHBIX KOOPAMHATAX C IOMOIUIBIO
OIpeIeNIEHHOr0 UHTErpaa.

38 | Briuncnenue iomaan CeKTopa B MOJISIPHOM CUCTEME KOOPIUHAT

39 | Beluncnenue AIUHBI IyTH KPUBOH B MPSIMOYTOJIBHON CHCTEME KOOPAMUHAT.

40 | Bpluncnenue o0beMa Tella 10 IUIOLA1IM IONEPEeYHbIX CeUeHHM

41 | Beruncnenne o0beMa Tella BpalleHUs C MOMOIIBIO ONPEIETICHHOTO HHTEerpaja

42 | HecoOcTBeHHBIE HHTETPAJIBI C OECKOHEUYHBIMU TTPEIeIaMU

43 Cxopsmuecst, pacXoJsIuecsi HeCOOCTBEHHbIE MHTErpaibl [Ipumepsi.

44 | HecoOcTBEHHbIE HHTETpajbl OT (PYHKIMHM UMEIOIIEH pa3pbiB 20ro poaa. Kakue nnrerpa-
JI61 Ha3BIBAIOTCS CXOISIIMMHUCS, KAKHE PACXOSIIUMUCS?

45 | Ilpu3HaKku CXOIUMOCTH HECOOCTBEHHBIX MHTETPAJIOB C OECKOHEYHBIMH IpeJesiaMH U He-
COOCTBEHHBIX MHTEIPaJIOB OT (DYHKIMI, HUMEIOIIUX pa3pbIBbl 20T0 poja

46 Omnpenenenne mpon3BoaHON GyHkny. KakoB ee reoMeTpuaecKuii CMBICI.

47 | IlpousBogHast CyMMBI, IPOU3BEAEHUS, YaCTHOTO ABYX (GyHKuMi. [IponsBoaHas cioxxHOU
¢yskuu. [pumep.

48 | Tabmuua NpoU3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIMIA.

49 | Omnpenenenne quddepennnana Gyakuuu. Gopmyna ero Beraucienus. Tadbmumna mudde-
PEHLIMAIOB OCHOBHBIX. 3JIeMEHTapHbIX (GyHkuui lcnonb3oBanue nuddepeniuana B
npuOJIMKEHHBIX BeIYHCICHUsX. [Ipumep.

50 | IlpousBoanbie U quddepeHIInabl BRICIIUX MOPSIKOB.

51 | HeoOxoaumple B TOCTATOYHBIE YCIOBHS BO3pacTaHus M yObiBaHUs auddepeHunpyemoit
byHKIHH.

52 | OkcrpeMyMbl (min ¥ max) ¢yHkuuu. HeoOXxoanMble YCIOBUS CYIIECTBOBAHHUS KCTpe-
MyMa.

53 | JloctaTouyHbl€ YCIIOBHE CYIIECTBOBAHMS Min U mMax.

54 | Teopemsl Pons, Jlarpanxa, Komm.

55 | IlpaBuia Jlonutans pacKpbITUsl HEONPEAEICHHOCTEN

56 | ®opmynsl Teitnopa u Maknopena it QyHKIuH f(X) 1 UX UCTIOIB30BaHUE /IS BEIUUCIIE-
HUH 3HaYeHUH QYHKIMU C 3aJaHHON TOYHOCTBIO.

57 | IloHsiTHE BBIMYKJIOCTH M BOTHYTOCTH rpaduka GyHKIuN B Touke. Heo6xoaumsie u gocta-
TOYHBIE YCJIOBUS BBINYKIOCTHU (BOTHYTOCTH) rpaduka QyHKIMH B TOUKE.

58 | Touku neperuba rpaduka GpyHKIHUU. Y CIOBHE CYIIECTBOBAHUS TOYEK Mepernoa.

59 | AcumnToTsl rpaduka GyHkimn. Beprukansaslie acumMnToTsl. [Ipumep.

60 | HakynoHHBIE acCUMIITOTHI, X HaxokJaeHue. [Ipumep.

44



9. ®oHA OLEHOYHBIX CPEACTB JJIsl MPOBeJAeHHUS NMPOMEKYTOYHOM aTTecTa-

MU 00yYAKOIIMXCS 10 JUCIUIIINHE
9.1. ITacnopTt ¢oHIa OLIEHOUYHBIX CPEICTB

Ne KonTpoaupyembie paszgennl | Kox  konTposmpyemoii | HaumeHoBanue
n/n (TeMBbI) TUCIUTIHHBI KOMIIeTeHUUM (WM ee | OLIEHOYHOI'0 CPe/icTBa
YacTH)

1 Huddepenumansuoe wucumc- | OIIK-4, [TK-1 3amanus 1-6, mposepse-
neHue (yHKIHH OJHOU mepe- MbI€ BpPYYHYIO, IpOMe-
MEHHOH XKYTOUHbIE TeCThl 1-5,

2 Heonpenenennsrit uaterpan | OIIK-4, I1K-1 UTOTOBBIN TECT

3 OrnpeesieHHbI HHTErpajl OIIK-4, TTIK-1

4 Huddepernmansaoe wucuuc- | OIIK-4, T1K-1
JaeHue (QPYHKIUU HECKOIbKUX
MIEPEMEHHOMN

9.2. TunoBbie KOHTPOJIbHBIE 32IaHUA WJIN HHbIE MATEePHUAJIbI, HEO0X0AH-

Mble /ISl OLleHKH 3HAHUI, YMEeHHUIi, HABBIKOB U (MJIH) ONbITA JAeSATeJIbHOCTH, Xa-

PAKTEPU3YIOUIUX 3Tanbl GOPMHUPOBAHNS KOMIIETEHIINI B Mpo1ecce 0CBOECHMS

o0pa3oBaTeIbHOM MPOTrPaMMBbI
9.1.1 TekcT padoT, npoBepsieMbIX BPYYHY IO
IIposepsiemoe 3aganue 1

Tema 1. IlpousBogHast QyHKIUI OJHOM NEepeMEeHHOI

. d .
3anava 1. Haiitu npousBoaHbIe Y’ = d—y 3aJJaHHBIX ()yHKIIHI
X
Ne OyHKINU
1 a) y=V2e*-2214+In°4x; 6) xy:arctgﬁ; B) y= te* *
y _
Y
2 a) y=vInx+1+In ¥x+1; 6)Inx+e*=xy; B) y=4+log,x*

[v2
3 a) y:wlxz +1_|n£u}; 0) XYt :yx+l;
X

B) Y= W—liﬂ.

4 a) y= xarcsin x +INnV1-x*; 6) X2 +2xy+y? —4x+2y—10=0; B) y= ¥+X

Xt

2 W+1

5 a) y_ﬁarctg—+—l X+1; 6) X —xy+y*=e"; B) y- #+5°
J2
1 X 1 cosx - y Snx
6 a) y==Intg——= ; 0) arctg £+y +x°y=e’; B)y=#gx_ .
2 2 2sin? - -
Vx*+a? +x . =
7 a)y= Y222 T2 Gy tgy=xy+Inxy; B) y=4inJx
VX2 +a® —x -
8 a) y=vxe* 1+x*; 6)cos’k+y +e¥=x; B)y= 12+4i2
3, X +1 1, x-1 1 -y > Thx
9 =ZIn ZIn +=arctg3x; 6) y ="—_2: = A4+ ¢
Y=gty e Oy ey Dy=E
10 a) y=— _12 +Intg3x; 0) y2:xy+lnl; B) y=4- ngx
2sin° X X
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3anava 2. Mcnonw3ys npasuia JlonuTanis, BBIMUCIUTH NPEICTABICHHBIE PEAEIIbI

No ITpenensl
2 .
1 2) lim 1-cos“x 6) lim Insmx; 5 lim €+ 2‘];/In3x
x=0 X +sin2x’ X—>7/2 @y — 7,“2 X—>-+0
5 2) lim E°S mx—zcos nx; 6) lim 5*-2 : B) "mxs/.mﬂx:l
X >0 X x—0 acthX —3x X—>+0
arctg 3 . 2—AIX-— . -
3 a) lim2 9=, 6) Ilmzz—xg; B) lim €% .
x>0 X x>7 X —49 X—>+000 -
3x _
4 a) Iime_—f)(l; 0) I| 8- \/_ B) lim &/2— xtgx
x>0 sin?5x x>81Q _ \/_ X712
5 a) limX =30 X, 6) lim¥X=1-3. B) lim fnx 7~
x—0 X—th x>10 X —10 X—>+00 -
. 1-+/cos —si X
6 a) lim=— 2% 6) limX =X, B) Iim[lnlj .
x—0 XSIn X x—0 X Xx—>+0
1—cos X _In9-2x? sineen)
7 ) lim - 0) lm———; lim | ctg— .
3) Hoxg/ﬁ 1 ) x>2  Sin2zx ") X1 ( J 2)
2 2 2
8 a) lim Sind=x). 6) lim&_—1. B) lim —
St Jx—1 x-0 actg 5x xo| X2 43
9 a) Iiml_2 (a>0); M; B) lim x*"
x=0 x»% In tg X X—>+0
sin x In ‘7X:
10 2) lim 93X, 6) lim& 2. B) |im(ij .
x—0 tg X x—0 X x-10\ x —1

IIpoBepsiemoe 3aganue 2
Tema Ne2. IIpuiiokeHus1 IPOU3BOIHOM
3agauda 1. Paccunrars HanOosbllee 1 HaMMEHbIIEE 3HaUeHUs QyHknuu y=f €« Ha

3aJaHHOM OTpe3ke d,b

Ne OyHKIUA, OTPE3OK
1 f & =x®-12x+7, 0,3 .
2 fa=x"-83x"+2 0,2.
- N /4
3 fa= 1/5/21<+cosx, [OE}
4 f &« =3x* -16x° +2, 131.
5 f & =x®-3x+1, 12,2 .
6 f & =x*+4x, 12,2,
— - A T
7 f & = 43/2x-sinx, {0, E]
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Ne OyHKIUA, OTPE3OK
8 f & =81x—x", 11,4 .
9 f &« =3-2x°, 11,3
10 f & =x—sinx, 7.
3agadva 2. [IpoBecTH MojaHOE UCCIEAOBAHUE U TOCTPOUTH I'pauKK TaHHBIX QYHKITUN
Ne OyHKIUU
X e
1 a) y= ; 0) y=—.
)Y X% +1 )Y X
2
2 a)y=a+x2/a-1"; 6) y=In x> +3.
3 ) y=x/2-1%; 6) y=x’e"
2x -1 1
a ——, 0) y= :
4 )Y 17 S
5 a) y=x*/4*-1; 6) y=x—In&+1.
X :
6 a) y= ; O g2,
) Y= 20:17 ) Y=
x* +16 1
7 = ; 0)y= .
) VY=g
x+2Y
8 a)y:[—j; 6) y=x’Inx.
x—-1
8_
9 a)y—x 21, 06) y= n XL
4x X+2
10 a) y=2/ £ +x+1; 6) y=x—Inx.

IIposepsiemoe 3ananue 3
Tema Ne3. HeonpeneaéHHbIN HHTErpaJi
Havitn 3anaHHbIe HEONPEAECITCHHBIC HHTETPAJIBI

Ne NHuTerpanel

1 a)f%' .f 19-4x dx B)I(5X 2)In xdx; r)j Sd))((m

2 a)Ix\/gdx 6)I 2X+9 X; B) [ x-cos” (2x)dx; r)fm

3 a)j%txgj‘dx; 6)]%@; B) [In(3+x")dx; r)jmi;m .
4 a)jstxmdx 6)J 2x v 2l dx B)IX arcsin xdx ; r)j i/ﬁ
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No HNuTerpans
sin x ) 4x+31 COSX .\
° a)Il—cosxdx' 6)I2x2+11x+12 X B)I(Z X)sin xdx; F)I 1+cosx
¥Inx 11x -2 1
6 a)j dx;6)jﬁdx; B)I(l—ln x)dx; r)j ‘/_f;{/_
1-1gx . 17-2x . . Yx +1
7 a)JK?::dx, 6)IWX:4dx, B)J(3X+4)COSXdX, F)Iﬁ\/:d
8 a)f—dx )j 9= 4. B)Jarcct (4x)dx ; r)j
—5x+6 . 3cosx+4sm X
sin 2x 4x-21 e (X =DEXx +1)
9 a)fcoS x+3d 6)I X B)IX|n2XdX,F)I ™ dx.
x? dx
10 a)Icosz(x) )J dx B)IX Sin 3xclx;, F)IZSin X+COSX+2

HpOBepﬂeM()e 3aganue 4
Tema Ne4. OnpenesiéHHbIIN HHTErpaJ
3amava 1. Beruucouts onpenenéHHble MHTErpaibl. [[1s HECOOCTBEHHBIX MHTEIPAJIoB
pPEUINTh BONPOC 00 X CXOAUMOCTH UIIU PACXOAMMOCTHU

Ne WHurerpaiibl
e o 7 2
dx ) d ) - . 243
1 a) Iﬁ 0) IW);H B) stm xdx; F)I (4—x°) dx.
2 I\l/:dxx 0) IM B) Ixsm 2xdx; 1) Iﬁ
|l [
7%
4 _f L:osx dx; 1) Ixzx/l— x2dx.
¢ xd h xd
5 a) _c[l)i: ; len ; I x’\25-x%dx; 1) I\/TEZ
. 7 _ S dx
a) Icos xsin 2xdx; 6)I ~a B)I (9-x%)%dx; ) Ix\/m'
" e \e* dx 7 L, % xd
7 a) ! 13 )I(l )\/_' B) I(\/cosx+smx) dx; 1) !\/:x—)jrl
w 2 d
8 )I()\(/_lﬁx jlj(x, B) Icos xsin® xdx; ) Ii)jr\/syx—))l(
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Ne WHuTerpainst
a2 7 1
9 a)!\/l);LXX; 6) I\/i B) !(cosxh/sinx)zdx; r) !,/(1—x2)3dx.
(X +4)dx x>dx sm xdx o
10 0 : - .
o [0 0 £ [ o et

3amava 2. Cnenatp yepTek o0JIacT, OTpaHUYEHHOW 3aJaHHBIMH JIMHUAMU. Bbrumc-
JIMTH TUIOIIAAb MOJYYEeHHON UTypBhI

Ne YpaBHEHHUs TMHUN

1 3x*—4y=0;2x-4y+1=0.
2 3x* +4y=0;2x-4y-1=0.
3 2x+3y*=0;2x+2y+1=0.
4 3x* -4y =0;2x+4y-1=0.
5 2x-3y*=0;2x+2y-1=0.
6 2x* -2y =0;2x-2y+1=0.
7 Ax+3y?=0;4x+2y+1=0.
8 3x* -2y =0;2x+2y-1=0.
9 4x-3y*=0;4x+2y-1=0.
10 3x* +4y=0;2x+4y+1=0.

IIposepsiemoe 3aganue S
Tema Ne4. OnpenesiéHHbII HHTErpaJI
3anaua 1. Berauciauth 00bEM Telna, 3aJaHHOTO MIPEICTABICHHBIMU YPABHEHUSIMU, HC-
M0JIb3YS €r0 MOMEPEYHbIE CEYEHUS

Ne TToBepXHOCTH

1 7=2-x*-5y*;z=0.

2 z=4+\/m;x:5.
3 z=5-/x*+4y*;z=0.
4 7=2+x*+9y*; z=4.

5 7=2-x"-4y*;z=0.

6 z:l+\/4x27+yz;z=2.
7 y:3+m;y:4.
8 X=3+Yy*+27%; x=4.

9 z=1-x*+4y*; z=0.
10 Xx=2-9y*-162%; x=0.

3anmaga 2. Beraucauth 00bEM Tena, 00pa3oBaHHOTO BpailieHueM BOKpYyT ocu OX ¢u-
TYpbl, 33JaHHOHN MPECTABICHHBIMH JTUHUSIMH
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Ne YpaBHeHUs TUHUN

1 y=-4x’;x=0;y=4.
2 y=-4x>;x=1;y=0.
3 y=4x°;x=0;y=4.

4 y=4x*;x=1;y=0.

5 y=1+8x’; x=0;y=09.
6 y=4x>;x=0;y=-4.
7 y=-4x>; x=-1; y=0.
8 y=-4x>;x=0;y=-4,
9 y=4x>; x=-1; y=0.
10 y=1+8x% x=-05;y=1.

IIpoBepsiemoe 3axanue 6

Tema NeS. ®ynkuuu HeCKOIBKHX MepeMeHHbIX
JlaHo ckanmspHOe moje U =Uu(X;y):

a) COCTaBUTh YPABHEHUE JIMHUM YPOBHS U = C ¥ OCTPOUTH €€ rpaduk;
0) BBIYUCIUTH C IOMOIIBIO I'PAJIMCHTA MMPOU3BOHYIO CKATSIPHOTO moJist U =U(X;Y) B

TOouKe A 1o HampaBJeHUIO BekTopa AB

Ne U=U « y: C Koopaunatsr T. A Koopaunars T. B
1 X2 +y? +4x+2y -4 —2+£;—l —2+ﬁ;0
2 2 2
1. 3 J3
2 +y?+2x-2 2 -=1-—= 0;1-—
X“+y°+2x-2y ( > 2] { 2]
3 x> +y®+2x -4y -1 —1—£;E —1—ﬁ;0
2 2 2
1. 3 J3
2 L y? _2x— —1-— 0;1-—
4 XS +y—2x-2y 7 {2 2] { 2}
V3. 3 J3
Zry?+2x+4 ~1+—;-= -1+—;0
5 X“+y +2x+4y 4 { 2o + >
3
6 X2 +y%—2x+2y 2 {1-5; —1—§] (0; —1—§]
V3.5 V3
7 2 2_2 _4 _ 1——,— 1——,0
X°+y X—4y 1 L > 5 >
3., V3 3
2 2 _ _ —1l-— 0;1-—
8 X“+y®—4x-2y 4 {2 2] { 2}
3.5
9 X2+ y? —2x +4y 4 (:H%;-E] [1+§;0]
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10

2 2

1
X2 +y? +2x+2y 7 [——;—Hﬁj (O;—1+§}

Pexomenoayuu no eévinosineHu10 011 6cex 3a0aHull

Homep BapuaHnTa 3amaum ompenessieTcss ¢ MOMOIIbIO TaONMIbI 1O TMepBOil OyKBe
UMEHHU CTyJICHTa

Tabsmua. Beibop Homepa BapuaHTa

Byksa | A,®,D |b,M, X |B,IO |T,51| LY, C|E H,II|K 0,3 | I, I{| K, T, 1] | JI, P

Ne Bap. 1 2 3 4 5 6 7 8 9 10

Pemenue qomxHO copepkath HOpPMYJIbl, MPUMEHSIEMbIE TTPU PEIICHUU 3aa4H.

9.2.2. 3agannsa u3 0aHKA TECTOBBIX 3aJJaHUH

1. U3 MCPCUNUCIICHHBIX HHIKC 3a1a4 BBI6CpI/ITe TS, KOTOPBLIC CBOAATCA K HAXOXK-

JICHUIO POU3BOJHOM.

Brrancnenue cuiiel TOKa
Haxoxnenne Maccbl HEOJHOPOIHOTO CTEPHKHS
HaxoxkneHrne MrHOBEHHOM CKOPOCTH
HaxoxneHne CKkopoCcT XUMHUYECKOW peaKkii B MOMEHT BPEMEHU t
Brruuciienve IMHBL TyTH INIOCKOW KPUBOU.
{x = CosE
2. Haiiti npomsBoaHyto GyHKuy W =208
x=arcigt
y r==
3. Haiitu nmpou3BoHy10 QyHKIHH 2
4. Haiitu npon3BoHYyI0 QYHKIIHH YEE
o _ 4 3 2 _
5. Tello ABUKETCS MPSIMOIMHEHHO 110 3akonyS(t) = 0,517 —5t° +12t"—1 B 5.

KHE MOMEHTBI BpEMEHH YCKOPEHHE JBUKEHUS TEJIa PABHO HYJIIO?

sit)= a3

6. 3aKOH TPSMOJIMHEHHOIO NBUXKEHUS MATEPUATBbHON TOYKHU t+4 . Hauntu

CKOpOCTb B MOMEHT BpeMmenn £ = ¢,

3 3 _ o
7. TlpousBonnas dyakmmu * *¥ ~3 =0 33naHH0ii HEIBHO, IMEET BU]

3 [ I I o
8. IpomsBoHas GyHKIN * + ¥~ %" =0 33nann0il HesIBHO, NMEET BHJ
! F1-x2
9. Haitrn Y mpu” = &retgx "

Po3x+6
¥= = _I ~ —_
10. HanncaTp ypaBHEHHE HOPMaJIU K JINHUH x* B TOYKe ¢ abcmmccoi X=3.

E= 1—x3 - XF +2_}?2 -1

11. I'paguienT pyHkiuu 3 B Touke Mq(5; 4) paBen
o _ 2
12. VYpaBHeHHMe KacaTelabHOM IUIOCKOCTH K IMOBEPXHOCTH =M +¥) g Touke

Mo(1; —1) umeeT Buzx

)
13. Haittn Y mpur~ \X+1

x:et cost;

_ t .. o ! "
14. ®dynkuus 3anana napaMeTqueCKI/I{ye sint. Hajiru ¥ u Y.
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15. Mexann4eckuid CMbICI MPOU3BOAHON 2-Tr0 MOPsi/IKa COCTOUT B TOM, YTO OHA
€CTb ...

16. HaliTu npOU3BOAHYIO Xy = €

17. HaliTu NpOU3BOIHYIO X2 = y +arctgy

18. Haittit mpomssoanyo In x* —e*Y=y +1

19. Haiitu npomsBoxuyo x* — Xy +y*=1

20. Haiiti mpon3Boamyo y = (cos x)™9*

X+y

_(x+2jX
21. HaiiTi mpon3BOIHYIO x+1

22. MexaHU4eCKH CMBICI MPOU3BOAHOU 2-0Or0 MOpsIKa COCTOMT B TOM, YTO
OHa €CTb ...

23. I'eOMETpUYECKU CMBICT MPOWU3BOJHOW COCTOUT B TOM, YTO IPOU3BOJHA
€CTb ...

X=cost
24. HaiiTu BTOPYIO IPOM3BOAHYIO (PYHKIIMH {y =sin ¢
lim ctg x—-1
7 sin4x
25. .
x3+1
26, *>1sin K+1_
. Sin3x
lim
27 x—0 X
_ cose/2
lim——=-
28. X>7 X_ﬂ'
. Incos x
lim
29. x—0 X
sin? X
lim >
30 x—0 X
. 1-cos2x
lim———
31. *0 xsinx
. tgx—sinx
30 "M e
. 1-tgx
lim %
7 COS 2X
33. X~>4
lim 93X
34 x—0 tgx
. 1-cosx
lim—— -
35 “Ox¥l+x-1
i L o0
36. x>0 xsinx
. X—sinXx
lim
37 x—=>0 X—th
||mm
38 x—>0 X
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. - x
39. leirg arcsinx ~

im #nx-In «-1
40. x->1+0 -

r+1

41. Oynkuus -2 yOBIBaE€T Ha UHTEPBAJIE

_ 3 4
42. dynxupsa’ =** ~?* porayras Ha HHTEpBAJE
dx

¥
43, dynkuus ~ +*+1 BO3pacTaeT Ha UHTEPBAJIE
y= l:c3 (% - 20)

44. Oynkuus G BBIITYKJIasi HA UHTEPBAJIE
dx

F=—
45. dynkums ~ *'+1 Bo3pacTaeT Ha UHTEPBAJIE

Rixa* +x)d
46. uterpaibl TUNA I (5, a” 2 )dx OepyTcsi C HOMOIIBIO TOACTAHOBKHU

47. ®ynkuua F(x) HazpiBaeTcs nepBoodpaszHoi aia pynkuuu f(x), ecnu ...
Ax+ 5

o 2
48. VHTerpupoBaHue palloHAIBHBIX apobeil Buma * +#% T4 mpoussogurcs ¢
IIOMOIIBIO

X

49. Haitnure uHTErpa e tdx

50. HaliguTe uaTErpan I cos3xdx.

1
51. Hainure uHTerpa I Sx+4
J-ZJt2 +x-1

; ax

52. Haiinure uHTErpan x
_[tgzxdx
J'(sin:c — cosx}zdx
Iln xcx
_[xsin xdx
_[tgzxdx
2xdx
60. Haiture nuaterpan -~ x* +3.

53. Haiinure uHTErpan
54. Haiinute uHTErpan
55. Haiinure uHTErpan

56. Haiinute uHTErpan

57. Hanpgure uHTErpan

10. O0pa3oBaTebHbIE TEXHOJOIMH U METOAMYECKHE YKA3aHUA 10 OCBOe-
HHMIO IMCHUILIMHBI (Y4e0HOro Kypca)

Peanusyercs ¢ mnpuUMEHEHUEM [MCTAaHIIMOHHBIX OOpa30BaTENbHBIX TEXHOJIOTUH B
pamkax npoekra «PociuctanTy.

CamocrosiTenbHass paboTa CTYJEHTOB MpPEIyCMaTPUBAET BBIMOJHEHUE ABYX KOH-
TPOJIbHBIX PpalOT (3aJaHuM, MPOBEPSIEMBIX BPYYHYIO0), COCTABJIEHHBIX U3 3ajad IO
TEMaM Kypca, OJJHOH 1a00paToOpHOIl pabOThl 1 UTOTOBOI'O TECTA IO KYpPCY.
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11. Y4eOHO-MeTOAUYecKOe W MHPOPMALMOHHOE OOecreYeHne NTUCHHUILIH-
HbI (Y4e0HOro Kypca)
11.1. O0s13aTeJibHAS JIUTEPATYPA

Tun (yueOHUK, y4ed-
HOe nmocooue, ydye0HO-

Ne KoauuecTBO B
bubanorpaguyeckoe onucanue MeTOAHYECKOoe M0Co-
n/n OndMoTexe
Oue, NPAKTUKYM U
ap.)

Yepuenko B. /1.
Briciias mareMaTHKa B IpUMepax M 3ajadax
[DnexkTpoHHEIH pecypc] : yuel. mocodue. B 3 .
T. 1/ B. JI. Yepnenko. - Cankr-IletepOypr :
[Tonutexnuka, 2016. - 713 c. - (Y4yebHOE mMO-
coOue amns By3oB). - ISBN 978-5-7325-1104-8.

YyebHoe mmocobdue SB5C "IPRbooks"

Uepuenko B. 1.

Bricmias MaTemMaTuka B IpUMEpax M 3agadax
) [DnexTpoHHBI pecypc] : yuebd. nocodue. B 3 1.
T. 2 / B. I. Yepnenko. - Cankr-IlerepOypr :
[Tonmurexnuka, 2016. - 569 c. - (YueOHoe mo-
coOue ams By3oB). - ISBN 978-5-7325-1105-5.

YyebHoe rmocobdue SB5C "IPRbooks"

Uepnenko B. 1.

Beiciiass MaTeMaTHKa B NpPUMEpax M 3ajadax
3 [DnexTpoHHBI pecypc] : yuebd. nocodue. B 3 1.
T. 3 / B. . Yepnenxko. - Caunkr-IlerepOypr :
[Tomurexuuka, 2016. - 510 c. - (YueOHOe 1O~
cobue st By3oB). - ISBN 978-5-7325-1106-2.

YyebHoe rmocobue SB5C "IPRbooks"

Ky3nenos, JI. A.

COOpHMK 3alaHMii TI0 BBICIIEH MaTEMAaTHUKE
[DNIEKTPOHHBIN pecypc| : TUIIOBBIE PACUETHI :
yuebHoe nocobue / JI. A. Ky3nenos. - 13x. 13-

4 e, crep. - Cankrt-IlerepOypr : Jlanp, 2015. - Yuebuoe nocodue IbC Mlans
240 c. : un. - (Yuebnuku nus By3oB. Crenu-
asbHas utepatypa). - ISBN 978-5-8114-0574-
0.
Kappakos B. b.
COOpHMK 3aJad TIO BBICIIEH MaTEMaTHUKE
[Dnextponnslii pecype] . U. 1 / B. b. Kapna- " "
0 koB, I1. I1. Kono6os, A. M. Pamenckuii. - Ho- 3amasHuK 9bC "IPRbooks
Bocubupck : CUBCTPUH, 2015. - 85 c. - ISBN
978-5-7795-0730-1.
COT'JTACOBAHO
JupexTop HayqHOU OMOIHMOTEKH A.M. AcaeBa
(noonucw) (1.0. Damunus)
« » 20 T.
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11.2. lomosiHMTEbHAS JHMTEpPaTypa W y4deOHble MaTepuaibl (ayauo-, BU-

aeonocoous u ap.)
- ¢ponna HayuyHoU OnOMoTekn TT'Y:

Tun (yueOHUK,
yueOHoe nocodue,
Ne yuebto- KounyecTBO B
bubaunorpaguyeckoe onucanue MeTOAHYECKOe T0-
n/n OndMoTexe
coOme, MpaKTH-
KYyM, ayAu0-, BH-
Je01mocooust u ap.)
I'opaau b. A.
Jluneiinas anreOpa M aHAIUTUYECKAs TE€OMETPHUS
1 [DnexTpoHHBIH pecypc] : yueOnuk / b. A. T'opriau. N NEC " Tame"
- Cankr-IlerepOypr : Jlans, 2017. - 300 c. : un. -
(YueOnuku s By3oB. CrneuuanbHas JUTepary-
pa). - ISBN 978-5-8114-2717-8.
11.3. Ilepeyenb pecypcoB UHGOPMANMOHHO-TEJIEKOMMYHUKAIIMOHHON ceTH
"UuTepuer"

Elibrary[OnexTponHslid pecypc| : Hay4yHash DJJIEKTpOHHas OuOIMOTEKa. —

Mockga : HOb, 2000— . — Pexxum noctyma : elibrary.ru. — 3ari. ¢ skpana. — 53.
pyc., aHTJL.
SpringerLink[31eKTpOHHBIH pecypc] : [6a3a JAHHBIX |. —

Switzerland: SpringerNature, 1842— . — Pexxum goctyna : link.springer.com. —
3ari. ¢ skpaHa. — fI3. aHrI.

ScienceDirect[ DneKTpoHHBINA pecypc]| : KOJUIEKIUS AJIEKTPOHHBIX KHHUT H3J1a-
tenbeTBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexum npocryna
sciencedirect.com. — 3aru. ¢ 3kpana. — S13. aHr.

11.4. IlepeyeHb NPOrpaMMHOIo obecnevyeHust

Ne HaumenoBanue | KoauvecTBo JimueH- | PeKBU3MTHI 10roBoOpa (1aTa, Homep, CPOK
n/n o 3UH aeicTBUSA)

1 Windows 1398 OeccpouHas

2 Office Standart 1398 OeccpouHas
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IIEeCTBJICHUSI 00Pa30BATEJbHOI0 MPOIeCcCca MO JUCHUIINHE (MOTYJIIO)

11.5. Onucanne MaTepuaJIbHO-TEXHMYECKO 0a3bl, HEOOXOAUMOM I OCy-

HanmenoBanue o00pyno-

o N
BAHHBIX Y4eOHbIX KaOMHe- dakTHYeCKUit = 18 E
TOB, JJa0opaTopuii, Ma- ajpec yueOHbIX 2 |E oz
Ne ’ paropH, IlepeyeHb 0CHOBHOTO Apecy X |8 FE
CTEPCKHUX M AP. 00bEKTOB Ka0OMHETOoB, Jia- S |23
n/n o0opyaoBanus N g |5 5§ S
AJ1s1 IPOBE/IeHUs MPAKTH- oopaTopwuii, ma- S |5 S
=}
YyecKHX M JIadopaTOpPHBIX CTEPCKUX M Jp. = |2 2
3aHATHI
Aynutopuss  BeOKOHGeEpeH-
1107078
YueOHast ayauropus s
IIPOBEJCHUS 3aHATUN JIEKLU-
OHHOTO  TUMa.  YdeOHas
ayIUTOPHS JJIA TPOBEIACHUS . | 445020 Camap-
YAMTOPHA 1 POBE/L DKpaH TeNeBU3UOHHBIN, P
3aHATUA CEMHHAPCKOTO THU- cKkasg 001acTh, T.
mMpMa, TMPOXKEKTOp Ha
na. YueOHasi ayauTopus s TonwsarTn, lLleH-
LITaTUBE. CTOJ Ipenoja- NN
1. | KypCOBOrOo NpOEKTUPOBAHUS o TpaJIbHBII paiioH,
: BaTEIbCKUH, CTYN MPEmno- 17,1 1
(BBIIIOJIHEHUSI KYpPCOBBIX pa- . benopycckas,
naBatenbckui, Tpancna-
00T). VYuebHas ayauTOpHs 16B, 8 oTax,
JUIS TIPOBENCHUSA ropix | PAHTTICPETAAKA, M1y IIK-807
P pyH CTEMHBIHN OJIOK. '
U HHJIUBUIYaJIbHBIX KOH-
cynapTanuii YueOHas ayau-
TOpUS JUJISl IPOBEJCHUS 3aHs-
THA TEKYLIEro KOHTPOJISA H
IPOMEXYTOUYHOH  aTTecTa-
un. (YJIK-807)
Komnerorepnsiii kiacc. Ilo-
MEIIeHHe s  CaMOCTOf-
TeJIbHOM paboThl. YueOHas
ayIUTOpUsl JJIsl TPOBEICHUS
3aHATHA CEMMHApPCKOIO TH- 445020  Camap-
na. YueOHasi ayauTOpus s ckasi o0jacTh, T.
KYpPCOBOTO IPOEKTHUPOBaHUS . TonpsaTTH eH-
(g}ﬁnonHeHHﬂpK collzmx a CTon yueHuseckut, ery, T aJII)HI)Iﬁ’ ;IlZOH
2 M P IIK ¢ BEBIXOIOM B cCe€Tb P p > | 84,8 16

60T). YuebHas ayauTOpHUs
JUTS. TIPOBENIEHUS TPYIITOBBIX
¥ HMHIUBHUIYaJbHBIX KOH-
cynapTanuil. YueOHas ayau-
TOPHS JUIsl IPOBEICHNUS 3aHs-
THA TEKYIIEro KOHTPOJSA H
NPOMEXYTOUYHOW  aTTecTa-
. (I'-401)

HUHTCPHET

yi. benopycckas,
14, 4 orax, I'-
401.
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