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Pabouas nmporpamma cocrasiena Ha ocHoBannu OI'OC BO u yyeOHOro 11aHa HampaBJICHUS

noaroToBku (cnernuansHocTH) 20.03.01 TexnocdepHas 6e30macHOCTh
(k00 u naumenosanue nanpasienus nod2omosxu, cneyuarsnocmu 6 coomsememesuu ¢ @I'OC BIIO/PIOC BO)

PeIIeH3I/Ip0BaHI/Ie paﬁoqeﬁ nporpaMmbl THCHUIIJIMHBI:

OtcyrcTBYyeT

VYyeOHnas (pabouas) mporpamMmma o00peHa Ha 3acenanuu kadeapsl «Beiciias MmareMaTuka u
MareMaTuieckoe oopazoBanuey (mpotokoi 3acemanus Ne 1 ot 30.08. 2018r.).

Penienzent
(OoadcHOCmb, YueHoe 38aHue, cneneHy) (noonucs) (U.0. Damunus)
« _» 20 T

Cpok aeiicTBusi padoueii nporpaMmmbl JucuuiuinHbl 10 30.08.2023 r.

HNudopmanus 00 akryanusanuu padodeil mporpaMmbl I CHUILIHHBI:

[TpoTtokoun 3acemanust kKagenpsl No  OoT «__ » 20 1.

ITpoTokomn 3acenanus kagenpsl No 0T «_ » 20 1.

ITpoTokomn 3acenanus kagenpsl No 0T «_ » 20 T

[Tpotokon 3acenanus kadeapsl Ne  oT «_ » 20 T
COT'JIACOBAHO

3aBenyromuii kadheapor «YIpaBIeHNE MPOMBIIIICHHOW U 9KOJIOTHYECKOM Oe3omac-
HOCTBIO»

(s8vinyckaiowei Hanpagaenue)

«_» 20 T JLLH. 'opuna
(noonucsw) (M.0. @amunus)

YTBEPXJIAIO

3aBenyromuii kadenpoi «Beiciias MaTeMaTHKa U MaTeMaTuyeckoe 00pa3oBaHKe
(paspabomaswueri PI1]])

« _» 20 T P.A. YTeeBa
(noonucs) (U.0. Damunus)




AHHOTAIIUA
AUCHHUILINHBI (Y4eOHOr0 Kypca)
b1.5.06.01 Bbicmiass maTemaTtuka 1

(MHOEKC M HAUMEHOBAaHKE TUCUMILTHHBI (y4eOHOTO Kypca))

1. Ilesan W 3a7a4¥ U3yYeHHUs] AUCHUIIMHBI (Y4eOHOTO0 Kypca)

Ileab — MOATOTOBKA CIICIIUAIMCTOB, CIIOCOOHBIX: KOJWYECTBEHHO OIICHHBATH
CUTyaIli1, BOZHUKAIOIIUE B Mpoliecce MpodheCCUOHATBHON AeATeIbHOCTH; (PopMyIIu-
pOBaTh MaTeMaTUYECKHE MOJICIM TEXHOJIOTHYECKHX IPOIIECCOB M HAXOJIUTh UX pe-
IICHUS aHATUTHYECKUMH METOJIaMHU WJIM Ha OCHOBE BBIYMCIIMTEIIBHOTO IKCIIEPUMEH-
Ta; MPOBOJAUTH KOJUYECTBEHHOE MPOTHO3UPOBAHUE PE3YJIbTATOB JEATCIBHOCTH IS
MTOMCKA ONTHUMAaJIbHBIX PEIICHUH U CIIOCOO0B X peaIM3alluH.

3apaum:
1. CdopmupoBaTh y cTylaeHTa 0a3y 3HaAHUI MO MaTEMaTUKE, HEOOXOIUMYIO IS
YCBOEHUSI €CTECTBEHHOHAYYHBIX, OOIETEXHUYECKUX M CIEUUATbHBIX JUCUUIUIMH U
JUTSL peleHus 3a/1a4 B 00JJaCTU TEXHUKH, CBA3aHHOU ¢ MTPO(PECCUOHAIBHOMN Chepoid.
2.  HayuuTh cTyseHTa MaTeMaTHYECKUM METOJIaM PEILIeHU 3a1a4.
3.  IIpogemoHCTpHpOBaTh CTyACHTaM Ha MPHMEpax HMCIOIb30BAHHE MaTeMaTHUde-
CKHUX MOHSATUM M METOJOB JUIsl PEIICHHs 3aJad B OOJacTH TEXHHUKH, CBSI3aHHOU C
npodeccuei.
4.  Pa3BuBaTh y CTYJCHTOB YMEHHE CAMOCTOSITEJILHO PACIIUPSTh U yIIIyOJIATh Ma-
TEMaTUYECKHUE 3HAHUS.

2. MecTo aucuMiinHbI (YyueoHOro Kypcea) B crpykrype OIIOII BO

Jannast aucrurinHa (y4eOHbIM Kypc) oTHOcUTCS K Bioky 1 «JIMCHUTIITUHBL
(Monynu)» (0a3oBas 4aCTh).

JucuuniauHel, ydeOHbIe KypChbl, HA OCBOEHHMM KOTOPBIX Oa3upyeTcsi NaHHas
qucHuIuiHa (y4eOHbIA Kypce) — IUCIUIUIMHBL U KYPChI MPEABUIYIIETO YPOBHS 00pa-
30BaHUA.

Jucrumnael, yaeOHble Kypchl Briciias maremarnka-2,3, mpoeCcCuoHaAIbHBIE
JTUCITUTUTNHBI, JIJIST KOTOPBIX HEOOXOIMMBI 3HAHUS, YMEHHUS, HABBIKU, TPHOOpETaeMBbIe
B pe3yJIbTaTe U3YYCHHS JTaHHON MUCHIUILIMHBI (yueOHOTO Kypca) — Bricmas maTema-
Thka 1.

3. [lnanupyemblie pe3yJibTaThl 00y4eHUs MO AUCHUILIMHE (Y4eOHOMY KYp-
Cy), COOTHECEHHbIE C IVIAHMPYEMBIMH pe3yabTaTaMH OCBOCHHs 00pa3oBaTe/ib-
HOH NMpPOrpamMmasl

dopmupyemble H IInanupyembie pe3yabTaThl 00y4YeHUsI
KOHTPOJIMpYyeMble
KOMIIETEeHIIUH

- CnocoOHOCT, K IIO- | 3HATh: OCHOBBI ITO3HABATEILHOM AEATEIBHOCTH, HEOOXO-
3HABATCIIPHOU JIEATENb- | IUMbBIC JUIA WACHTH(GUKAIUKU, GOPMYIHPOBAHUS U pellie-
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noctu (OK-10)

HUA 3aJa4 HpOMBIHIJICHHOfI 0e30I1aCHOCTH TEXHOJIOTHYE-
CKHUX ITPOHCCCOB U IIPONU3BOJCTB

YMeTh: UCIHONIBb30BaTh METOJIbI aHANIM3a, CUHTE3a, OLICHKU
JUTSL pellieHus nmpodeCcCUOHANbHBIX 33/1a4, U3BJIEKATh HYXK-
HYI0 HMH(OpMalMIO TO BBHICIIEH MaTeMaTHKE, CaMOCTOs-
TEJIbHO HAXOJMTh €€ B COOTBETCTBYIOLIEH JIUTEPATYPE.

Bnagers: HaBbIKaMHM aHanu3a NPUYUHHO-CIEICTBEHHBIX
CBSI3€U B PA3BUTUM MPOMBIILUICHHONW 0€30MaCHOCTH TEXHO-
JIOTUYECKUX ITPOLECCOB U MTPOU3BOJCTB

- CrtocoOHOCTD HCIIOJIb-
30BaTh 3aKOHBI U METO-
bl MaTEMAaTHKHU, €CTe-
CTBEHHBIX, T'YMaHHTap-
HBIX M SKOHOMHYECCKUX
HAyK TIpU  pCEUICHUHU
npodheCCHOHAIBHBIX
3anau ([TK-22)

3HaTh: OCHOBHBIC MOHATHS JIMHEHHON U BEKTOPHOU ajreo-
pbl, aHAJIUTUYECKON TeOMETPUHU, METOJIbl MaTEMaTHUYECKO-
ro aHajm3a, HeoOXOaUMBbIe I UAeHTU(PUKAIMH, (OpMY-
JUPOBAHUS U PEIICHUS 3a7a4 MPOMBIIUICHHOW 0e30ImacHo-
CTH TEXHOJIOTHYECKHUX TPOIIECCOB U MPOU3BOJICTB

YMETh: BBISBIATh €CTECTBEHHOHAYYHYIO CYIIIHOCTh TEXHH-
YECKUX M TEXHOJIOTMYECKUX MPOOJIEM MPOMBIIUIEHHON
0€30MacCHOCTH TEXHOJOTMYECKUX IIPOLECCOB M IPOU3-
BOJICTB, INPUBJIEKATh JUIS UX PEIIEHUS COOTBETCTBYIOIIUMN
MaTeMaTUYECKUM anmnapar.

Bnaners: HaBbIKAaMH MCIIOJB30BAHUSI OCHOBHBIX 3aKOHOB U
METOJIOB BBICIIEN MAaTeMaTHKH, MaT€éMaTUYE€CKOr0 MOJe-
JIMPOBAHUSA, CTATUCTUYECKOTO aHAJIN3a YMCIIOBBIX, BEKTOP-
HBIX U HEUMCIIOBBIX JAHHBIX, BDEMEHHBIX PSJIOB, SKCIEPT-
HBIX OIICHOK IS WACHTU(UKAIMKU, (HOPMYITUpPOBAHUS U
pelIeHus 3a/1ad MPOMBIIIUICHHONW 0€30MacHOCTH TEXHOJIO-
TUYECKUX ITPOLECCOB U ITPOU3BOICTB

TemaTnueckoe coaep:kaHue JUCUUILVIMHBI (YUeOHOr0 Kypca)

Pa3znen, moayan

IHoapaznesn, tema

1. JIuneitnas anredpa

1.1. Bunst Mmatpuu. [Ipumenenue marpui. [elicTBus Hax
MaTpHUIlaMU

1.2. Onpenenurtenu. [IpaBuna BeIYUCIEHUS ONIPEAETUTE-
neu. [Ipumepsl

1.3. O6partnas marpuria. Panr matpuiibt

1.4. CucreMbl TUTENHBIX YpaBHEHUN. MeTOABI pEIEHU.
[Tpumepsr.

2. Bekropnas anredpa

2.1. Onpenenenne Bekropa. JlelicTBUs HAJl BEKTOPaAMH.

2.2. CkangpHoe pou3BeicHuE BEKTOpOB. BekTopHOE
npou3BeicHUuE BeKTOpoB. CMEIIaHHOE MPOU3BEIACHUE
BEKTOPOB.

3. AHajguThyeckas reo-
MeTpus

3.1. Ilpsamas Ha MIIOCKOCTHU. Y paBHEHUS NPSIMOU Ha IJI0C-
KOCTH.

3.2. JIluHuu BTOpOTO MOpsiAKa HA MIOCKOCTU. OKPYKHOCTD
u yunc. KaHoHnveckue ypaBHEHHs] OKPYKHOCTH U 3J1-
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JIHIICA.

3.3. 'unep6ona. KanHoHnueckoe ypaBHEHHE TUIIEPOOJIBI.
[Tpumepsr

3.4. [1apa6oisa. Kanonnueckoe ypaBHeHHE TapadOJIbI.
[Ipumepsl

4. BBenenue B MaTeMa-
TUYECKUU aHAIIN3

4.1. llonstue dbynknuu. Bune 3ananus GyHKINMN.

4.2. Tlpenen ¢pynkiuu. Beraucnenue npeaenos.

OO0mas Tpy10eMKOCTh TUCHHUILIMHBI (Y4eOHoro kypca) — 5 3ET.




4. CTpPYKTypa M cofep:KaHue JUCHUILIMHBI (YueOHoro Kypca) Boicias maremaTnka 1
(HauMEHOBaHHUE MUCHIHUILIAHBI (Y4eOHOTO Kypca))

Kypc u3yudenus nepBbid

Iloapa3zaen, Tema Buasl yueoHoii paGoTsl Heo6xoanmbie DopMmbl Pexo-
KonrakTHast paﬁoTa CaMocTosiTeIbHASK paﬁoTa MaTepHaJIbLHO- TEKylero KoH- MEH-
(B yacax) TeXHHYeCKHe TpoJs nye-
BCEro = @opMBbI NPOBEIEHUS (hopmbl opranuzanuu pecypchl (HauMeHoOBaHUE Mas
Pazneu, § JIeKIHii, 1adopaTop- CaMOCTOSATEJIbHO# OLICHOYHOT 0 JIMTe-
MOy E E g, HBIX, NPAKTHYECKHX 2 padoThI cpeacTsa) paT{pa
= £ ¢ g2 3aHATHIi, MeTOABI 00Y- g (Ne)
£ ] E E ) YeHUs, pean3ylonme z
= g E_ 2 NpUMeHsieMyI0 06pa3o-
= = : BaTeJIbHYI0 TEXHOJI0-
THIO
1.1. Bunst matpuu. [Ipumenenue 38
Matpul. JlelcTBUS HaJ MaTpULIaMH
1.2. Onpenenurenu. [IpaBuna Bbl- U3yyenue BUIEO
yrcneHus onpenenureneit. [Ipumepsr JIEKIIUHM 110 HTOTaM
Muony.m, L. 1.3. O6parnas marpuna. Panr mar- 4 4 8 BeOUHApa, MaTepua-
Jluneiinas aaredpa pHIEI 11 S7EKTPOHHOTO
1.4. CucteMbl JINTEHHBIX YPaBHEHHH. y4e0HHKA, OTBETHI
Mertons! pemenwmii. [Ipumepsr. Bebunap Ha oH- Ha BONPOCHI AJIs ca-
JAH-TUTOIIA/IKE, MOKOHTPOJIS K Te-
2.1. Onpenenenne BekTopa. Jeii- JIHCKYCCHA B Hate 38 Mam. CamocTos- Brinonnenue
BeOMHapa. TEJIEHOE BBHITOJTHE- N
CTBUA Ha/l BOKTOpaMH. Aynno/Bue0IeKIN HHE 3aJ[aHui, IIPOBe- LMS-Cucrema | 3aAanuid 1-4x
2.2. CkansipHOE MPOU3BEJICHHUE BEK- H SIIEKTPOHHOTO pAEMBIX BPYUHYIO, HA OCHOBE TeMaM, pere-
Mopay.s 2. TOpoB. BekTopHOE Mpou3BecHHE 2 5 4 V4eGHHKA C KOH- xontpos cvenst IP- | Moodle, kom- HHUE ITPOMEKY-
BekTopHnas anreépa BeKTOpOB. CMelaHHOe Ipou3Beie- CynBTaNHel Tpero- AIPECOR, YIANCHHA | TIBIOTEp, JHGO TOHHI)IIX 1Tg- 1-4
HHE BCKTOPOB. nasatens Ha Gopy- ayreHTuUKaMA | raHmer, 1U60 ;:g];o;orc’)
Me. IIpakTukym ¢ IIPY TIOMOILLHU PACIIO- cMapTQoH. TecTa o Kyp-
MIPUMEHEHHUEM JIH- 3HaBaHU JIVII, aHa-
Monayas 3. 3.1. HpHMaiI HAa IJIOCKOCTHU. Y paBHe- CTAHLMOHHBIX 06- 38 1TH3 TeKyILedi ycrte- cy
AHanuTH4YecKasi reoMeTpus | HUs OPSIMOM Ha INIOCKOCTH. Pa30BaTETBHBIX BAEMOCTH TIPH TIO-
3.2. JIuHUM BTOPOrO MOPsAJIKa HA 2 2 4 TEeXHOJIOTUH. momu bPC-
MWI0CKOCTH. OKPY>KHOCTh U 3JUIHUIIC. peitrunra. Pewetue
Kanonunueckue ypaBHEHHs OKPY>KHO- 3a/aHHiT IPOMEIKY-
CTH W 3JLTHIICA. TOYHBIX TECTOB K
4.1. lonsaTtue Gynkunu. Busl 3a1a- 38 | TemaM M HTOTOBOIO
Moayan 4. Beenenue B ma- | HUA (yHKIIH. 4 4 8 TECTa M0 Kypcy.
TeMaTHYeCKHil aHAIN3 4.2. Ilpenen dyHkmu. Berancienue
MpeesoB.
Kontpoab 4
Hroro: 12] [12 [ 24 | 152

180




5. Kputepun u HOpMBbI TEKylIero KOHTPOJISI U IPOMEKYTOYHOM aTTeCTAINH

@DOopMBbI TEKYIIET0 KOHTPOJIS

VcnoBus JOITyCKa

Kputepuu u HOpMBbI OIIEHKU

BrinosiHeHue 3amanusi, mpoBe-
psAE€MOro aBTOMATUYECKH, K
teme 1.1. Bugel wmartpui.
[Ipumenenune wmatpun. Jlei-
CTBHUS HAJl MaTpUIIAMU

Homnyckarorcs Bce

2 Oaina — 3a Oosiee yeM 2/3 MpaBUIIBHO BBINOJIHEHHBIX 33/IaHUI TECTa,
1 6amt — 3a 2/3 npaBWIBHO BHITIOJIHCHHBIX 33JJaHUH TECTA,;
0 GammoB — 3a MeHee yeM 1/3 mpaBHIILHO BBITIOJHEHHBIX 33JaHUN TECTa

Brimonnenue 3agaHusi, mpoBe-
psSieMOro  aBTOMATHUYECKH, K
Teme 1.2. Onpenenurenu.
[IpaBuna BeIUKCICHUSI OIpe-
nenurtene. [Tpumepsl

Honyckarorcs Bce

3 Oaiia — 3a Bce MPAaBWJIbHO BBINOJHEHHBIE 3a/1aHUS TECTA;

2 Gayuta — 3a 2/3 mpaBUIIBHO BBITIOJIHEHHBIX 3a/IaHUH TECTa;

1 6amr — 3a 1/3 npaBWIIBHO BHITIOJIHCHHBIX 3aJJaHUI TECTA;

0 6aytoB — 3a MeHee yeM 1/3 paBHIILHO BBITIOJHEHHBIX 3aJaHUNA TECTa

Brinosinenue 3amanusi, nTpoBe-
psAE€MOro aBTOMATHUYECKH, K
teme 1.3. OOpaTHas marpuua.
Panr maTpunsl

Jomnyckarorcs Bce

2 Gauta — 3a 6osiee yeM 2/3 npaBUIBHO BBIOJIHEHHBIX 33JaHUN TECTa;
1 Gamr — 3a 2/3 npaBWIIBHO BHITIOJIHCHHBIX 3aJJaHUI TECTa;
0 6aytoB — 3a MeHee yeM 1/3 mpaBHIIbHO BBITTOJIHEHHBIX 33JaHUIA TECTa

BrinosiHeHue 3amanus, mpoBe-
psAEMOro aBTOMATUYECKH, K
teme 1.4. Cucrembl TUTEHHBIX
ypaBHeHUH. Mertonel pere-
Hui. [Ipumepsl.

Jomnyckarorcs Bce

2 bayna — 3a 6oJs1ee 4yeM 2/3 mpaBUIBLHO BHITIOJHEHHBIX 331aHUN TECTA,
1 6ayut — 3a 2/3 npaBUIIBHO BBHITIOJHEHHBIX 3a/IaHUI TECTa;
0 6amioB — 3a MeHee yeM 1/3 mpaBUIIbHO BBHITIOJHEHHBIX 3aJaHUI TecTa

BrinosiHeHue 3amaHusi, mpoBe-
pAEMOro aBTOMAaTHUYECKH, K
teme 2.1. OmpeneneHue Bek-
Topa. JlencTBUs HaJ BEKTOpa-
MH.

Jomnyckatorcs Bce

2 bayna — 3a 6oJs1ee 4yeM 2/3 mpaBUIBLHO BBITIOJHEHHBIX 33IaHUN TECTA,
1 Gann — 3a 2/3 mpaBUIIBHO BBITIOJHEHHBIX 33JaHHUI TeCTa;
0 6amnoB — 3a MeHee yeM 1/3 npaBUIIbHO BBITIOJHEHHBIX 3aJaHHI TecTa

BreinonHenue 3anaHus, npose-
psieMoro aBTOMATHUYECKH, K
teme 2.2. CkansipHOe NpouU3-
BEJICHHE BEKTOPOB. BekTopHOE
IIPOU3BENCHUE BEKTOPOB.
CmemianHoe  NpOU3BEACHUE
BEKTOPOB.

Jomyckarorcs Bce

4 6anna — 3a 80%u Gosnee MpaBUIBLHO BHITIOTHEHHBIX 33JaHUN TECTA,

1 Gayut — 3a MpaBUIILHO BBITMIOJTHEHHBIE 3aaHus TecTa oT 60% 10 79%;

2 G6ajula — 3a IPaBUWJIBHO BBINIOJIHEHHBIE 3aaHus Tecta oT 40% 1o 59%;

1 Gayut — 3a MpaBUIILHO BBIMIOJTHEHHBIE 3a1aHus TecTa oT 20% 10 39%);

0 6amnoB — 3a meHee yeM 20% mpaBUIIBHO BBIMOJHEHHBIX 33aJaHUI TeCTa.




Beinonnenue 3agaHusi, npose-
pseMoro aBTOMATHUYECKH, K
teme 3.1. Ilpsimasg Ha 1mI0CKO-
CTH. YpaBHEHUS IpsAMOM Ha
IIJIOCKOCTH.

Honyckarorcs Bce

2 Gayuta — 3a 6oJiee 4em 2/3 mpaBUIILHO BBIMOJHEHHBIX 3a/IaHUH TECTa,
1 6amn — 3a 2/3 npaBUIIBHO BBHIIOIHEHHBIX 3a/1aHUH TECTA;
0 6amioB — 3a MeHee yeM 1/3 nmpaBUIIbHO BBINOJHEHHBIX 3aJaHUI TecTa

BrinosiHeHue 3amanus, mpoBe-
psieMoro Bpy4yHyIo, kK Teme 3.1.
IIpsiMasg Ha mIOCKOCTH. Ypas-
HEHHUS NPSMOM Ha MJIIOCKOCTH.

Homnyckarorcs Bce

2 Gayna — 3a 6osee yeM 2/3 mpaBUILHO BBITIOJHEHHOTO 3a/IaHNUS;
1 6amt — 3a 2/3 npaBWJIBHO BHITIOJIHEHHOTO 3aaHUS;
0 GatoB — 3a MeHee yeM 1/3 mpaBUIIbHO BBIITOJIHEHHOTO 3aJaHUS

BrinosineHue 3amanusi, nTpoBe-
psAE€MOro aBTOMATHUYECKH, K
teme 3.2. JIluHumM BTOpOrO TIO-
psaaka Ha MmIocKocTu. OKpyx-
HOCTh W 3umnc. KaHoHuue-
CKHE YPaBHEHHUSI OKPYXKHOCTH
Y 3JUIAIICA.

Jomnyckarorcs Bce

4 6ama — 3a 80%mu OoJiee MPaBUIBLHO BHITIOJTHEHHBIX 331aHUN TECTA,

1 Gann — 3a MpaBWJIBHO BBIMOJHEHHBIE 3aaHus TecTa oT 60% 10 79%;

2 Gajuta — 3a IPaBWIIBHO BBITIOJIHEHHBIE 3aqanus Tecta oT 40% 1o 59%;

1 Gann — 3a MpaBWJIBHO BBIMOJHEHHBIE 3aaHus TecTta oT 20% 10 39%;

0 6aytoB — 3a meHee yeM 20% MpaBHIIBHO BBITOJIHEHHBIX 33JaHUI TeCTa.

Beinonuenue 3aganus, npose-
psieMoro aBTOMATHUYECKH, K
teme 3.3. I'umepOona. Kano-
HUYECKOE YpaBHEHHME THUIlep-
6oubl. [Tpumepsl.

I[OHYCKaI-OTCH BCC

2 Gayuta — 3a 6oJiee 4eM 2/3 mpaBUIILHO BBIMOJHEHHBIX 3a/IaHUH TECTa,
1 6amn — 3a 2/3 npaBUIIBHO BBHITIOJTHEHHBIX 3a/IaHUH TECTA;
0 GamnoB — 3a MeHee yeM 1/3 mpaBUIILHO BBITTOIIHEHHBIX 3aJJaHHI TecTa

BrinosiHeHue 3amaHusi, mpoBe-
psAE€MOro aBTOMATHUYECKH, K
teme 3.4. IlapaGona. Kanonu-
4ecKoe ypaBHEHHUE Mapaloibl.
IIpumepsl.

Jomnyckatorcs Bce

2 bayma — 3a 6oJs1ee 4yeM 2/3 mpaBUILHO BHITIOJHEHHBIX 33IaHUN TECTA,
1 Gann — 3a 2/3 mpaBUIIBHO BBIMOJHEHHBIX 33JJaHUI TecTa;
0 6amioB — 3a MeHee yeM 1/3 nmpaBUIIbHO BBHITIOJHEHHBIX 3aJaHUI TecTa

BreinonHenue 3anaHus, npose-
psieMoro aBTOMATHUYECKH, K
teme 3.2. JIuHum BTOpOrO MO-
psaka Ha 1mIockocTu. OKpyx-
HOoCcThb M Ayunc. KaHoHnue-
CKHE€ YpaBHEHHUS OKPYXHOCTHU
1 DJUIUIICA.

Jomyckarorcs Bce

4 6anna — 3a 80%u Gosnee MpaBUIHLHO BHITIOTHEHHBIX 33JaHUN TECTA,

1 Gayut — 3a MpaBUIILHO BBIMIOJTHEHHBIE 3a1aHus TecTa oT 60% 10 79%;

2 G6ajuta — 3a IPaBUWJIBHO BBINIOJIHEHHBIE 3aaHus Tecta oT 40% 1o 59%;

1 Gayut — 3a MpaBUIILHO BBIMIOJTHEHHBIE 3aaHus Tecta oT 20% 10 39%);

0 6amnoB — 3a meHee yeM 20% mpaBUIILHO BBIMOJHEHHBIX 33aaHUI TecTa.




Beimonnenue 3amaHus, mpoBe-
pseMOTo BpY4YHYIO, pa3OUTOro
Ha 3aJaddl B COOTBETCTBUHU C
paznenamu kypca 3.2. Jlunuu
BTOPOTO MOpSIKAa Ha IUIOCKO-
ctu. OKpPY)XHOCTb M DIUIUIIC.
Kanonunueckue ypaBHEHHUS
OKPY)KHOCTH U DJUIUIICA.

Honyckarorcs Bce

Kaxnas us 4 3agau oneguBaercs o 4 6asia:

46ania BBICTABIISICTCS CTYACHTY, €CITU 3a7a4a BeINoiaHeHa B 00béMe oT 90 % mo 100%;
3 Gajuta BBICTABIIACTCS CTYACHTY, €CIIH 3a7a4a BhIMoJaHeHa B 00béMe oT 80 % 1m0 89%;
2 Gasuta BBICTABIISIETCS CTYIEHTY, €CJIH 3a]1a4a BIosiHeHa B 00bEMe ot 60 % 110 79 %
1 Gayut BBICTABIIACTCS CTYACHTY, €CJIU 3a7a4a BeINoJHeHa B 00bEMe oT 40 % 110 59 %
(0 GayTOB BBICTABISETCS CTY/ICHTY, €CIIH 3a/1a4a BBIMOJHEHA B 006EMe MeHee 39 %

Brimonnenue 3agaHusi, mpose-
psS€eMOro  aBTOMATHYECKU, K
teme 4.1. [lonstue dyHKIUU.
Bunet 3ananus GyHKIUN.

Honyckarorcs Bce

2 Gayuta — 3a 6oJiee 4em 2/3 mpaBUIILHO BBIMOJHEHHBIX 3a/IaHUH TECTa,
1 6amn — 3a 2/3 npaBUIIBHO BBHITIOJTHEHHBIX 3a/IaHUH TECTA;
0 6amioB — 3a MeHee yeM 1/3 nmpaBUIIbHO BBHINOJHEHHBIX 3aJaHUH TecTa

BrimonHenue 3agaHusi, mpoBe-
psS€eMOro  aBTOMATHYECKU, K
teme 4.2. Ilpenen dyHkuu.
Brrunciienue npeaenos.

I[OHYCKaI-OTCH BCC

2 Gayuta — 3a 6oJiee 4eM 2/3 mpaBUIILHO BBIMOJHEHHBIX 3a/IaHUH TECTa,
1 6amn — 3a 2/3 npaBUIIBHO BBHITIOJTHEHHBIX 3a/IaHUH TECTA;
0 6amnoB — 3a MeHee yeM 1/3 mpaBHIIBHO BBITIOJIHEHHBIX 3aJJaHUI TECTa

Bremmonuenue 3ananus 1, npo-
Bepsiemoro BpyuHyio4.2. Ilpe-
nen ¢yHkuuu. Beraucienue
IpEJIETIOB.

I[OHYCKaI-OTCH BCC

B 3amanuu 5 3ama4, kKaxaas U3 KOTOPBIX OLIEHUBACTCS B J1Ba Oasuia:

206asu1a BBICTABISIETCSl CTYICHTY, €CJIH 3a/1a4a BhIoHeHa B 00béMe oT 70 % 1o 100%;
1 Ganna BeICTaBISIETCS CTYJEHTY, €CIIM 3aJa4a BbIMoHeHa B 00bEMe oT 40 % 1o 69%;
2 Gaia BBICTABIISIETCS CTY/ICHTY, €CJIH 3a/1aua BhINOJIHEHa B 00béMe MeHee ueM 40%

Htorosoe TCCTUPOBAHHUC

Jomnyckarorcs Bce

40 GamtoB 3a IIpaBUJILHBIC OTBETHI Ha BCC 3a/laHU TECCTa

3arnosHeHnEe aHKETHI

Jonyckarorcs Bce

3 Oana

OtMeTka 1o Kypcy GopMHUPYETCsl HA OCHOBE UTOTOBOTO PEUTUHIOBOIO 0asuia, Mo pe3yjbTaTaM MPOXOXKICHUS CTYJICHTOM JUCIUTLIN-

HBI B cOoTBeTCTBUU co [1Ikanoii nepeBojia peHTUHTOBBIX 0AJIJIOB B TPAIUIIMOHHBIE OI[CHKHU:

PeiitrHrOBEIN OasI

TpaauuroHHast OLCHKA

40-100

3a4TeHo

0-39

He 3aureno




6. Kpurepun 1 HOPMbI OLIEHKHU KYPCOBBIX padoT (IPOEKTOB)

Kypcogas pabota (mpoekT) He IpeycCMOTpeHa yIeOHBIM TUTAHOM.

7. IlppuMepHasi TeMATHKA KOHTPOJILHOH PadoThI

©

/o

TeMmbl

Buael matpun. [Ipumenenue matpuil. JleicTBrs HaJ MaTpULIAMU

Onpenenurenu. [IpaBuna Berunciaenus onpeaenuteneii. [lpumepst

OO6parnast matpuiia. Panr MmaTpuiisl

CucreMbl TUTEHHBIX ypaBHeHUH. Metozsl pemenuil. [Ipumepsl.

Omnpenenenue BekTopa. JlelicTBUS HaJl BEKTOPaMHU.

CkanspHoe Ipou3BeicHUE BEKTOPOB. BekTopHOE NnponsseieHre BeKTopoB. CMelanHoe
IIPOU3BECHUE BEKTOPOB.

[IpsiMast Ha IIOCKOCTH. Y paBHEHUS IPSIMOM HA IIJIOCKOCTH.

JIMHUYM BTOPOro nopsaka Ha miockoctu. OKpyKHOCTb U uuic. KaHoHnueckue ypaBHe-
HUSL OKPY>KHOCTH U 3JUIMIICA.

©| o [ » D WNF-

[Tonsarue Qynxiun. Bunpsl 3aganus GyHKInM.

[EEN
o

[Ipenen ¢pynkunu. Berauciaenue npeaesos.

8. Bompoce! Kk 3auery

Bomnpocsl

Uucnosast matpuna. JleiicTBusa Haa MaTpuilaMu (CI0KEHHUE, YMHOKEHUE Ha YUCIIO0, YMHO-
KEHHE CTPOKHU Ha CTOJOel, YMHOKEHHE MaTpUIIbl Ha MaTpUIly, TPAHCIIOHUPOBAHUE) U
YCJIOBHUSI MX BBITIOJIHEHUSL.

Onpexnenurens MaTpull 2-0ro U 3-ero nopsakoB. OnpeneauTenb MaTPUIIbl N-0ro MOPSAIKA.
CBoiicTBa OTNpeeIUTENEH.

ManI/II_Ia o6paTHa;{ K 3aJJaHHOM. Y CIIOBUSA CYIICCTBOBAHUNA, CITI0CO0 OTBICKAHUS

Munop matpulibl. ba3ucHblii MUHOP MaTpUIlbl, CHOCOO €ro OTHICKAHUSI.

Paur MaTpulbl U croco0 ero ONPCACIICHUS.

OO A~lW

Cucrema TMHEWHBIX YpaBHEHUN ¢ N HEM3BECTHBIMU. MaTpuyHasi ¢popMma 3arucu CUCTEMBI.
ITpumep. YciioBue COBMECTHOCTH CUCTEMBI JIMHEWHBIX YPABHEHUN

OnpeﬂeneHHe peIICHUSA CUCTEMBI JIMHEMHBIX ypaBHeHI/Iﬁ n Hen3BeCTHBIMUA. COBMECTHBIC U
HCCOBMCCTHBIC CUCTCMEI.

Kak naiitu PCIICHUC CUCTEMBI C TIOMOIIIBIO MATPUIBI O6paTHOﬁ K MaTpuie CUCTCMBI.

VYcnoBue CyniecTBOBaHMSI €IUHCTBEHHOTO PEIIEHUS CUCTEMbl JIMHEHHBIX YypaBHEHH.
®opmynsl Kpamepa 1uist oteickanus pemenus. [Ipumep.

10

OpnnoponHas cucrema JMHENHBIX ypaBHeHUH. [Ipumep. Kakoe pemenue Ha3piBaeTcst Tpu-
BHAJIbHBIM. [Ipy KakOM yCJI0BMM OJJHOPOJHAsI CUCTEMA UMEET HETPUBUAJILHBIE PELICHUS

11

ANTOpPUTM OTBICKAaHUs PEHIEHUs MPOU3BOJBHON CHUCTEMBI JIMHENHBIX ypaBHeHUN. basuc-
HBIE€ M CBOOO/IHbIC HEM3BECTHBIE.

12

Bexkropsl. KommnmHeapHOCTh, KOMIIJIAHAPHOCTH BEKTOPOB.

13

Jlunelinple onepaly HaJ BEKTOPAMU: CIOXKEHUE BEKTOPOB, YMHOKEHHE BEKTOpa Ha YUC-
710. JInHeliHass KOMOMHAIVST BEKTOPOB.

14

JIunelHasg 3aBUCHMOCTb BEKTOPOB. CBsA3b MEX1y KOJUIMHEAPHOCTHIO M JIMHEWHOH 3aBU-
CHUMOCTBIO IBYX BEKTOPOB,




15

JIuHeitHas 3aBUCUMOCTh BEKTOPOB. CBSI3b MEXKy KOMIUJIAHAPHOCTHIO M JIMHEWHOW 3aBU-
CUMOCTBIO TPEX BEKTOPOB.

16 | basuc, pa3noxkeHue BeKTopa 1o 0a3ucy, KOOpJIMHaThl BEKTOpa B 331aHHOM Oa3uce

17 | OptoHopmupoBaHHbIid Oa3uc. JIMHEHHbIE omepanuu HaJ BEKTOPaMH B KOOPAWHATHOM
dhopwme.

18 | JlexaproBa cucTeMa KOOpIMHAT Ha IUIOCKOCTH W B MpocTpaHcTBe. KoopAnHATHI TOUKH U
BEKTOpa B JIEKAPTOBOH CHUCTEME KOOPIMHAT.

19 | IIpoekuust BEeKTOpa Ha OCh U ee cBoWcTBA. CBSA3b KOOPIMHAT BEKTOPA M €ro MPOEKIHiA Ha
OCH JIEKapTOBOM MPSIMOYTI'OJIbHON CUCTEMbI KOOPAMHAT.

20 | CxansipHOE IPOM3BEICHUE BEKTOPOB M €T0 CBOWCTBA. BhIpaXkeHHe CKalIsipHOTO MpOU3Be-
JI€HUs Yepe3 KOOPJMHATHI BEKTOPOB.

21 | BelpakeHue JJIMHBI BEKTOPA U YIJIa MEXKAY BEKTOpaMM 4epe3 KOOpIMHAThl BEKTOPOB.

22 | BexTopHOE MpOM3BENECHHE BEKTOPOB M €r0 CBOWCTBA. BhIparkeHHe BEKTOPHOTO MPOU3Be-
JIeHUs Yepe3 KOOPIMHATHI BEKTOPOB. VIcroap30BaHNEe BEKTOPHOT'O POU3BEICHMSL.

23 | CmemaHHOE MPOU3BEIACHNUE BEKTOPOB M €0 I€OMETPUYECKHid CMBICT. BeipaxkeHue cme-
IIAHHOTO MPOU3BEACHUS Yepe3 KOOpAMHATHl BeKTopoB. CBOICTBAa CMEIIAHHOIO IPOM3Be-
nenus. Vcronp30BaHHe CMEIIAHHOTO TPOU3BEICHHSL.

24 | BolpaxkeHHe yCcI0BUN KOJUIMHEAPHOCTH, OPTOTOHAIBHOCTH, KOMIIJIAHAPHOCTH BEKTOPOB

25 | IlonsTHe 00 ypaBHEHHMH JIMHUH Ha TUIOCKOCTH, YPAaBHEHUHU MOBEPXHOCTH M JIHMHUHU B TPO-
CTpaHCTBE. YpaBHEHUE OKPYKHOCTH. Y paBHEHHE Cepbl.

26 | BeiBox 00miero ypaBHEHUS TUIOCKOCTH.

27 | Paznuunble GOpMBI 3aIIMCH YPAaBHEHMSI IJIOCKOCTH: 0011Iee; MPOXOsilell uepes 3a1aHHyIo
TOUKY MEPIECHANKYISIPHO 33JJaHHOMY BEKTOPY; B OTpe3Kax; HopMmupoBaHHOe. Kakyio mH-
(dbopmanuio 0 MIOCKOCTH HECYT KOAP(PHUIIMEHTH! 3TUX YPaBHEHUI

28 | PaccTosiHUE OT TOYKH JI0 TUIOCKOCTH.

29 | Yron Mexay IUIOCKOCTSIMH. Y CIIOBHE TMapaJUIETbHOCTH U MEPIEHANKYISIPHOCTH TUIOCKO-
CTEM.

30 | YpaBHeHHs TpsSMOW B NMPOCTPAHCTBE: KAHOHWYECKHE; MapaMETPHUUECKUE; MPOXOISIIei
yepe3 JBe 3aJaHHble Touku. Kakyto nndopmaruio o npsiMoit HecyT KO3 GUIIMEHTHI 3TUX
YPaBHEHUM.

31 | Yroa mexay NpsMbIMH B IIPOCTPAHCTBE. Y CIOBHE NapallieIbHOCTH U TEpIEHIUKYIISAPHO-
CTH TIPSIMBIX.

32 | Yroa Mexy npsMOM U MIOCKOCTBIO. Y CIOBHE MapauIeIbHOCTH M MEPIEHAUKYISIPHOCTH
MIPSIMOM U TUIOCKOCTH.

33 | YpaBHeHue NpsAMON Ha IUIOCKOCTH: O0ILee; ¢ YIJIOBBIM KO3()(UIIMEHTOM: MPOXOASIIEH
gepe3 33JaHHY0 TOUKY; IPOXOIAIIeH Yepe3 IBe 3aaHHble Touku. Kakyro nHpopMmarmro o
npsiMOil HecyT K09(h(UIIMEHTHI 3THUX YpaBHEHUH.

34 | Yron Mexay MpsIMBIMHU Ha TUTOCKOCTH. Y CIIOBHE MapajlIeIbHOCTH U TIEPIICHINKYISIPHOCTH
IPSIMBIX.

35 | JIunum BTOpOTO MOpsiiKa Ha TuIockocTH. OOIIee ypaBHEHHE, OCHOBHbIE TUIIBI TUHUNA U UX
KaHOHHYECKHE YPaBHEHHUSI.

36 | Dmnunc, runep6oia, napadosa. KaHoHnueckue ypaBHEHUs!, XapaKTEPUCTHKH, CBOWCTBA

37 | INoBepxHOCTH BTOpOrO TOpsinmka. OCHOBHBIC THITBI IMOBEPXHOCTEH M WX KAHOHHUYECKHE
ypaBHEHHUS.

38 | MccnenoBanne GOpMBI IIOBEPXHOCTH BTOPOTO MOPSIKA METOJIOM CEUCHHIA.

39 |UYro rtakoe ¢yukius. Ilpumep. CrnocoOsl 3amanus (yHkiuu. OO61acTe onpeaeneHus
¢byakuun. Cnoxunas Gyukmus. [pumep.

40 | OcHOBHBIE 37IeMeHTapHbIe (YHKIMU U UX rpaduku. DnementapHas Gyakuus. [pumep

41 | Ilpenen ¢ynkuuu. beckoHedHO Maible U OECKOHEUHO OoJbIIMe (DYHKIMH, CBS3b MEXKIY
HUMHU

42 | CoiicTBa 6€CKOHEYHO MaJIBIX (DYHKIIUH.
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43

CgoiicTBa npenienoB GyHKIMNA. 3amedaTesIbHbIC TTPEICIIbI.

44 | HenpepsIBHOCTH (hyHKIIMH B TOUKE. CBONCTBA (DYHKIMI, HEIPEPHIBHBIX B TOUKE.

45 | TeopeMa 0 HEMPEPHIBHOCTH JIEMEHTAPHON ()YHKIIUH.

46 | Mcnonb30BaHUE MPHU BBIYUCICHUU MPECIIOB TEOPEMBI O HENIPEPHIBHOCTU 3JIEMEHTAPHON
byHKIHH.

47 | CoiicTBa (yHKIMH, HEIPEPHIBHBIX HA 3AMKHYTOM MHTEpPBAJIE.

48 | Touku pa3pbeiBa QYHKIIMHK U X KJIacCUPUKALIUS.

9. ®oH OLIEHOYHBIX CPEACTB Jisl MPOBeAeHHs] MPOMEKYTOUYHOH aTTe-

CTAIUM 00YYAIOIIUXCS M0 JUCHUIINHE
9.1. ITacnopt ¢oHIa OLIEHOUYHBIX CPEICTB

Koa xourposupye-
Ne Kountpoampyemsie pazaenl . poTapy HaumeHoBanue
MOl KOMIIeTEeHIIUHN
n/n (TeMbl) JTUCHUILIHHBI OLIEHOYHOI0 CPeJACTBA
(w1m ee yacTm)

1 3aganue 1, mpoBepsiemMoe
BpyuHy!0. TectupoBanue
N{onym) 1. OK-10, I1K-22 on-line (mpomexxyTo4Hbie

Jluneiinas anaredpa
TECTHI 1-5, mTOropoe Te-
CTUPOBAHUE)

2 3agaHue 2, mpoBepseMoe
BpyuHy!0. TecTupoBaHnue
Moxya 2. OK-10, I1K-22 on-line (mpomexyTo4HbIe

BekTopHas aaredpa
TECTHI 6-8, HTOTOBOE Te-
CTHUPOBAHUE)

3 3anmanue 3, mpoBepsiemMoe
BpyuHy!0. TectupoBanue
Moy 3. OK-10, I1K-22 on-line (mpomexyTOYHBI#

AHaJIUTHYECKAs] TeOMeTpus
TeCT 9, UTOrOBOE TECTUPO-
BaHUe)

4 3amanue 4, mpoBepseMoe
BpyuHY!0. TectupoBanue
Mozyae 4. BBerH“e B MaTeMatH- OK-10, I1K-22 on-line (mpomexyTOYHBI#

YeCKHii aHATN3
tect 10, HTOrOBOE TECTH-
poBaHue)
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9.2. TunoBble KOHTPOJIbHBIE 3aJaHUS WM HHbIE MATePHAJIbI, HEOOXOAUMbIE
ISl OLleHKH 3HAHMI, yMeHMIi, HABBIKOB U (/M) ONBITA JeSITeIbHOCTH, Xa-
PaKTepU3yHIHUX 3Tanbl GOPpMHUPOBAHNSA KOMIIETEHIIMI B IpoLecce 0CBOCHUA
00pa3oBaTeIbHOI MPOTrPAMMBI

9.2.1. KommJiekT 3a1aHuii, MPOBepPsieMbIX BPYUHYI0
PA3JIEJ Ne 1. JUHEHHAS AJITEBPA
3anayva 1

Howmep BapuanTa 3a7aun onpeaesnsercss ¢ MOMOIIbI0 TabIUIbl 110 MepBoil OykBe paMMIUU CTY-
JIEHTA.

Tab6muia. Beioop Homepa BapraHTa

bykBa A b B I pil| E,E X, 3 " K JI
Ne Bap. 1 2 3 4 5 6 7 8 9 10
bykBa M HJIO | O IT P.U C I | T,I1 Y (ORC) X,
Ne Bap. 11 12 13 14 15 16 17 18 19 20

Onpenenutbh COOCTBEHHBIE 3HAUEHHUSI U COOCTBEHHBIE BEKTOPHI MATPHUIIBI TPETHETO MOPSJIKA.
Howmep Marpuna Howmep Marpuna
BapHaHTa BapHaHTa
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 0 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| 12 3
2 0 -1] 3 0 O
4 1 1 -1 14 2 1 -1
-1 0 2| 2 -2 5
2 1 0] -1 -4 -2
5 1 2 0 15 -1 5 -2
-1 1 3] 1 0 9
i 1 0] -1 0
6 1 40 16
-1 1 5] 1
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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
10 2 5 -2 20 1
0 0 9 -1 1

3agada 2
Homep BapuaHTa 321241 ONPEIEIISETCS C TOMOIIBIO TaOJHUIIBI TI0 IEPBOM OYKBE HMEHHU CTYJICH-

Ta.
Tabmuia. Beioop Homepa BapraHTa
BykBa A b B r il EE | X3 u K 1
No Bap. 1 2 3 4 5 6 7 8 9 10
Bbyka M H, 1O | O, 4 I1 P,UY | C,III | T, I Y O,0 | X, I
Ne Bap. 11 12 13 14 15 16 17 18 19 20

Jloka3aTb COBMECTHOCTh CUCTEMBI M PEHIUTh €€ TpeMs crnocobamu: no Gopmysam Kpamepa, me-
ToztoM ['aycca u cpeacTBaMu MaTpUYHOIO MCUHUCIIEHUS.

Howmep . . Homep | Cucrema nuHENHBIX ypaBHeE-
Bap. Cucrema NTMHENHBIX ypaBHEHUN Bap. it
4, + 2x, — X +X, = -12 X, — X, —4X; +9X, =22,
1 X, + TIX, — 5X,+2x, = -9, 11 X, +2X, —4X, =-=3,
{ 2%, + 5X, — 6x,+3x, = -8 2%, —3X, + X5 +5X, =—3.
4x, - 3x, 2x, - X, = 2 X, + X, —6%; —4x, =6,
2 X, — 2X, 3, - 4x, = -2 12 2X, +3X, +9X%; +5X, =6,
{ 2%+ X, - 4 + Ix, = 6. {3X1 —|—4X2 -I-?)X3 —2X4 =12.
X, — 2%, + X, +2 X, = 1, =% = 9%, 4%, =8,
3 X, — 2X, X, — 2X, = -3, 13 2X, + TX, +3%; + X, =6,
X o= 2% X; + 6x, = 5 3%, +5X, + 2%, +2X, =4.
X, — 2X, + X3 - X, = 1, X, + X, +3X% — 2%, =1,
4 X, + 2X, — Xy + X, = 3 14 2X, 42X, +4X; — X, =2,
X, — 6x, + 3% - 3x = -L Lx1 +4x, +10x, —5%, =4.
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Howmep . . Howmep | Cucrema TMHEHHBIX ypaBHE-
Cucrema JIMHEHHBIX YpaBHCHUU o
Bap. Bap. HUH
X+ X — X + 2% = 3 X —2X, + X, =3,
5 X + X - X - 2 = -] 15 3% — X, —2X%; =1,
X, + X, - X + 6x, = 7. 2% + X, —2%X; — X, =4.
2X, + X, - X, = 2 X, +7X, —2X; +3X, =3,
6 2X1 - X + X, = 2, 16 3X1 + 5X2 + X - 2X4 = 5,
2, + X, + X = 4, — 2% +5X, —5%; + X, =—4.
8x, - 6x, + 4x, + 2x, = 16, —2X, + X, =3X; + X, =4,
7 8x, - 6x, + 4x, — 2x, = 8, 17 4%, +7X, — 2%y — 2X, = —6,
12X1 - 9X2 + 6X3 + X, = 20. 2X1 -|-8X2 —5X3 —X, = -10.
2X, + X, + X, = 5 X, —2X, +4X, +3X, =9,
8 2x, + X, — X, = 3 18 2%, 43X, + X3 + 2%, =4,
a4x, — 2X, + X, + 3, = T. 4X, — X, +5%; + X, =6.
2)(1 — X, + X o+ X, = 3, X+ X, + 2X3 + 2X4 = —1,
9 2%, — X, o+ 22X, - X, = 2 19 2X, — X, +2X; — X, =4,
6x, - 3, + 4x, - 3%, = -l A%, + X, +6X, +5%, =6,
X, - 2X, X, + X, = 1 2X, + X, +3%X; + X, =11,
10 X, — 2X, X, — X, = -1 20 2X +3X, + X3 =X, =1,
X, — 2X, + X, + 5%, = 5 3X, +2X, + X +2X%, =5.
3anayva 3
HOMep BapHaHTa 3aJla4i OIPCACIIACTCA C MOMOIIBIO Ta6J’II/II_ILI 10 nepBoﬁ 6YKB€ OTUCCTBA CTY-
JEHTA.
Tabnuua. Beibop Homepa BapuaHTa
BykBa A 3 B r i EE|XK3] U K JI
Ne Bap. 1 2 3 4 5 6 7 8 9 10
byksa M H, IO | O, 4 I1 P4 | CIII | T, I Y D,0 | X, 10
Ne Bap. 11 12 13 14 15 16 17 18 19 20
HccnenoBath 1 HallTH 00I1iee penieHNne CUCTEMBbI TMHEHHBIX OJHOPOJHBIX YPAaBHEHHIH.
Howmep . . Howmep . .
Cucrema JIMHEHHBIX YpaBHCHUU CucreMa TUHEHHBIX YpaBHCHUU
Bap. Bap.
3%, + 3x, +5x%, — 2x, =0, X, — X, —4X, +9x, =0,
1 2X, + 2X, +8x, —3x, =0, 11 X, +2X, —4x, =0,
2%, +2X, + 4%, — X, =0. 2X1—3X2+X3 -|-5X4 =0.
X, —3X, + 71X, +17x, =0, X, —3X, —4X; + X, =0,
2 8x, —6x, —x, —5x, =0, 12 5X, —8X, —2%; + X, =0,
4x, —2x, + 3%, +7X, =0. —2X, — X, —10x, —5x, =0.
X, +4x, —3X, +6X, =0, X, +5X, =3%X; + X, =0,
3 2X, +5X, + X, —2X, =0, 13 3%, +2X, —3X; + 2%, =0,
X, + 7%, —10x, + 20X, =0. X + X, +3%, —3X%, =0.
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Howmep . . Howmep N N
CucreMa JTHHEHHBIX YpaBHCHUU Cucrema TUHEHHBIX YpaBHCHUU
Bap. Bap.
2X, — X, +3X, — 71X, =0, 2X, +2X, +8X%, —3X, =0,
4 6x, —3X, + X, —4x, =0, 14 3x, +3X%, +5%; — 2%, =0,
4x, —2X, +14x, —31x, =0. 2%, +2X, +4%, =X, =0.
2X, +5X, + X, +3X, =0, X, + X, =3X%; +2X%, =0,

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

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

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

8 4%, + 2X, +3X%; + 2%, =0, 18 X, + X, + X+ X, =0,
4%, + 2%, + X3 + 2%, =0. X, + 77X, + 4%, +3%, =0.
3%, + 2X, + 5%, + 4x, =0, 7%, +5X, +3X; +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, + X+ X, =0,

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

PA3JIEJI Ne 2. BEKTOPHAS AJITEBPA

3anaua 1
Howmep BapuanTa 3aaun onpenensercss ¢ HOMOIIbI0 TaOIMIIbI 110 NepBoi OykBe (haMUIIUU CTY-
JICHTA.
Tabnuua. Berbop Homepa BapuanTa
bykBa A b B r )| E,E | X3 41 K JI
Ne Bap. 1 2 3 4 5 6 7 8 9 10
bykBa M H,10 | O, 4 I1 P4 | C,II | T, 1 Y O,0 | X, [0
Ne Bap. 11 12 13 14 15 16 17 18 19 20

CocTaBuTh ypaBHEHHE IIJIOCKOCTU P, mpoxonsiieil yepe3 TOUKYy A MepHeHIuKYISIPHO BEKTOPY

N

BC . Hanucars ee o0lee ypaBHEHHE, a TAKIKE HOPMAIBLHOE YPABHEHUE IUIOCKOCTH M YPABHEHHUE
TUIOCKOCTHU B oTpe3kax. CocTaBUTh ypaBHEHHUE MIockocTH P, mpoxonsiueit uepe3 Touku 4, B, C.

Haiitu yron mexny mockoctssmu P u P, . Haiitu paccrosinue ot Touku Do mtockoctu P.

Howmep | Koopaunatel Touku | Koopaunatel Touku | Koopaunatel Touku | KoopauHaThl TOUKH
Bap. A B C D
1 (2;5; 3) (1;3;5) (0;-3;7) (3,2;3)
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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 (3;1;1) (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)
3amaya 2
Howmep BapuanTa 3a1aun onpenensercs ¢ NOMOIIbIO TaOJIUIIbI 110 EpBON OyKBE UMEHH CTYJCH-
h i} Tabnuia. Beibop Homepa BapraHTa
Byksa A b B r I |[EE[XK3] U K 71
Ne Bap. 1 2 3 4 5 6 7 8 9 10
byksa M |HIO|O0d| n [pu|lcm|TI| vV [®&5 ]| X1
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[psivast | 3amana B mpocTpaHCTBE OOIMMHK ypaBHeHHsIMU. Hanucars €€ kKaHOHHYEeCKOe U mapa-
MeTpudeckoe ypaBHeHus. COCTaBUTh ypaBHEHHe TpsiMoi |, mpoxosiieit yepe3 Touky M ma-

paJUIeNFHO MPSAMO |1 BBIYMCINTD paccTOosiHME MEXAYy HUMH. Haiitm mpoekimro Touku M Ha
npsimyto | 1 Touky nepeceuenus npsmoit | u miockoctu P.

Howmep OO0u1e ypaBHEHHS Koopaunats! OO11ee ypaBHEHHE
Bap. psiMoii | TOYKH M IUIOCKOCTH P
-3 2z —-5=0,
! {:x+)5/y+—iz’>z+2=0. (1; 2 3) 2x-3y+4z-6=0
5 {2x+ y+2z—2=0, (2: 1: -1) X—Ty+42-1=0

2X—y —3z+6=0.
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3 {>2<X—_33>;_22+23+=60:. > ©0;2;-1) X—2y+3z-4=0
4 {iiizli}f& (2,0;-1) X+y+z+4=0

° {2:_5;;_22:2:8 (2;0;-3) 7X+y-4z-5=0
6 {::;y__zéz_f;oo 0;-1; 1) 2X—7y+32+5=0
! {itii;z_f;:oo 0;3; 1) X+6y—32+8=0
8 {zii z:jz+—62:=0?, (-1, 0; 3) X—2y+52-6=0
; {iféiy_éiiifig (-1,1;0) X+2y—2z+5=0

10 {::f);tzz_f:jo (2,1, 1) 5X—y—z+1=0

11 {5;3:;2::8 (-1; 2; -3) Ax+y+3741=0
12 {>7<X++y5_y 3_2 2+21+:102_ > (2;0;3) 2x—-5y—-27-6=0
13 {z;fgy_fziﬁig (3;2;-1) 3x—y-2z+1=0
14 {;‘I_yy_fiiiigf 0;-2;1) 4X—6y+2+1=0
15 {iﬁ;i’,:i;izg (-1;2;-1) 6x—-3y+z-2=0
16 {ix__;;y:ff;f; > 0;1;-3) X+5y+22+3=0
17 {;::;i:iii;g (1;-1; 1) 2X+7y—-2-3=0
18 {gi:?:;;ij:é) (-3;3;1) 3Xx+5y-2z+3=0
19 {2x_+y6+yz_+5\: ii’: 0. (-1;1; 3) 2Xx—4y+2-2=0
20 {2x_2y_22_4:0' (0; 1; -1) 6x+7y—62+1=0

X+y+z+7=0.

PA3JIEJI Ne 3. AHAJIMTUYECKASA TEOMETPUSA

3amaua 1
Howmep BapuanTa 3agaun onpeaesnsercs ¢ MOMOIIbI0 TaOIUIBl MO MepBOi OyKBE OTYECTBA CTY-
JICHTA.
Tabnuua. Berbop Homepa BapuanTa
Byksa A b B r )| E.E | XK,3 U K 1
No Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M H, 10 | 0,4 I1 P,YU | C,II | T, Y o,0 | X, [0
Ne Bap. 11 12 13 14 15 16 17 18 19 20

Jlanbl KoOpAMHATHI BepIIMH TpeyronbHuka ABC. CocTaBUTh ypaBHEHHSI CTOPOH TPEYTOJbHUKA.
CocTaBuTh ypaBHEHUSI MEAMAHBI, BEICOTHI U OMCCEKTPUCHI yria A, HAWTH ux IauHbl. COCTaBUTH
YPaBHEHHUS MPSIMBIX, IPOXOASAIIUX YEPE3 BEPLIMHBI TPEYTOJIbBHUKA U MapaJlJIENIbHBIX €r0 CTOpO-

HaM.
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Howmep Koopaunatsi Koopaunatsl Koopaunatsl
Bap. TOYKHU A TOYKHU B touku C
1 12 (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) (2;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) 12
13 (-5; -1) (2;2) (0;4)
14 (0;5) (1;2) 3;-2)
15 (1;4) (3;-2) (-5;4)
16 (32 (-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
3amaua 2
Howmep BapuaHTa 3a1auu ONpenenseTcsi ¢ MOMOIIBI0 TaOIHIIbI 110 epBOi OykBe (haMUIIUU CTY-
JICHTA.

Tabnuua. Berbop Homepa BapuanTa
byksa A b B r )| E,E | X3 141 K JI
Ne Bap. 1 2 3 4 5 6 7 8 9 10
byksa M H,10 | O, 4 I1 P4 | C,II | T, 1 Y O,0 | X, [
Ne Bap. 11 12 13 14 15 16 17 18 19 20
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I[To koopaunaTam BepiuH nupamuasl ABCD cpeactBamu BeKTOPHOH anreOpsl HATH:
1) nmuael pedep AB u AC;
2) yron mexny pedpamu AB u AC,
3) momaae rpanu ABC,

4) npoexiuio Bektopa AB Ha AC;
5) 00beM MHpaMH/IBL.

Homep | Koopauuate! Toukn | Koopaunats: Toukn | KoopausaTs: Touky | KoopauHATHI
Bap. A B C 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) 11,2 (3;2;4)
6 (0;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 (311 (1,41 L 17 (3; -4, -1)
20 (2,2;0) (-2;3;-2) (2;-3;3) (1, 5;5)

PA3JEJ Ne 4. BBEAEHUE B MATEMATUYECKHUIA AHAJIN3

3anauva 1
Howmep BapuaHnTa 3a1auu onpeaensercs: ¢ MOMOILbIO TabIUIbl IO TIepBON OyKBE UMEHHU CTY/AEH-
Ta.
Tabmuia. Beibop Homepa BapraHTa
Byksa A b B r )| E.E | XK,3 u K 1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M H, 10 | 0,4 IT P4 | C,III | T, 1] v D,0 | X, 10
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| Nemap. | 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20
ITocTpouTh rpaduku GyHKITUH.
Ne OyHKIUU
1 y=-3x"+10x-3, y=In(-x)+1,y=cos05x -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-5y=In3x+2,y=sin2x-2,y = x-|X.
5 y=2x*+3x-2,y=In(2-2x),y=—cos 2x, y = x-|x+1,.
6 y=3x*+8x-3,y=In2x+3,y=-sin2x, y = x+ 2 +1.
X
7 y=4x*+15x—-4,y=Inx+3,y= c032+1 y_U
X’
8 y =5%2 +24x—5,y=In(-3x)+1, y=sin05x -2,y =e™.
9 y=-2x*+3x+2,y=In(x—4),y=sin05x+1,y =In|x.
10 y:—3x2+8x+3,y:|n(—x)+2,y:cosg—z,y:sin\x\.
11 y=6x2—5x+1,y:—lnx+2,y=—sing,y=e”2.
) X
12 y =—2X +7x—3,y:—lnx+1,y:—cos§,y:In\x—]J.
13 y:—2x2+11x—5,y:—ln(x—1),y:sin(2x—£),y:\x2—x\.
14 y=3x*-7x+2,y=2Inx+2,y=-sin(x+= )y ‘12‘
X+
15 y:—3x2+13x—4,y:—lnx—z,y:—cos(x—%),y=x\x\+4.
16 y:—3x2+13x—4,y:—lnx—2,y:;X+22,y:x\x\+4.
2 -X H T 1
17 y=3X"-7X+2,y=—€"+2,y==sin(x+=),y = :
3 x+2|
18 y:—2x2+11x—5,y:3x_4,y:—e”z,y:—ln(x—l).
X+2
X 3x+3
19 =-2X*+7Xx—-3,y=C0S—,y = vy =Inx-1.
y y 2 y X+1 y ‘ u
20 y=6x2—5x+1,y:—sing,yz—ex+l,y:e”2.

3amaya 2
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Howmep BapmanTa 3agaun onpeaensercs ¢ MOMOLIbI0 TaOIUIbl MO MepBOii OyKBE OTYECTBA CTY-

JICHTA.
Tabnuua. Berbop Homepa BapuanTa
BykBpa A b B r il E.E | XK,3 u K 1
No Bap. 1 2 3 4 5 6 7 8 9 10
byxBa M H, 1O | O, 4 I1 P,y | C I | T, 1] Y O, | X, I
No Bap. 11 12 13 14 15 16 17 18 19 20

3anucarhb YPaBHCHUA KPHUBLIX B ITOJIAPHBIX KOOPJWHATAX U ITIOCTPOUTD UX.

Howmep _
Bap. F(x,y)=0
1 y =-5%, X2 +y? =+/3, X2+ y* =-20x, X’ + y* =15y.
2 2 2 2 16 2 2

2 X=-4y,x"+y  =200,x"+y :?x,x +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* =06Yy.
5 x+y:1,x2+y2:125,x2+y2:2,x2+y2:12y.
6 x=35,x*+y? =100, x> +y® =-9x,x* +y* =10y.
7 X=X +y?=16,x>+y* =3y, x* +y* =3y.

8 x:%,x2+y2:81,x2+y2:12x,x2+y2:—10y.
9 x:g,x2+y2:64,x2+y2:—8x,x2+y2:0,4y.
10 y=-3,x*+y?=49,x* +y* =-5x,x* +y’ =6Y.
11 Xx=-3,x*+y>=36,x*+y? =5x,X*+y*=-6Y.
12 y=%,xz+y2=25,X2+y2=—4x,x2+y2=5y.
13 X=-1,xX2+y* =9, x> +y>=3x,x* +y* =-4y.
14 y=05x"+y* =12, x> +y> =x,X* +y* =-y.
15 x=05,x2+y? =3, x> +y? =—x, x> +y? =12y,
16 Xx=1,x"+y?*=3,x*+y’ =4x,x* +y? =by.

17 y=3,x"+y?=4,x*+y>=4x,x* +y* =by.
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Howmep —
Bap. F(x,y)=0
18 X=3,X*+y =5X"+y>=6X, x> +y>=T7y.
19 y=5x"+y>=6,x*+y>=7x,x* +y* =8y.
20 X=5X"+y?=7,x"+y>=8x,x>+y’ =9y.
3anaua 3

Howmep BapuanTa 3a7aun onpeaesnsercss ¢ MOMOIIbI0 TabIUIbl 110 MepBoil OykBe paMUIuU CTy-

JICHTA.
Tab6nuia. Beioop Homepa BapraHTa
BykBa A b B r il E.E | XK,3 u K 1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
byksa M H IO | 0,4 I1 PY | C,III | T, 1] Y O,0 | X, 10
No Bap. 11 12 13 14 15 16 17 18 19 20

Beraucnute npeaens! GyHKIUN, HE TIOAB3YACH CpeAcTBaMu AU (HepeHInaTbHOTO HCYUCICHUS.

Ne [Ipenensr
. 2 —11x+2 : - : . sin?
D IIm5x X+ 2 Ilm(1 x)8(1+x ); 3) lim sin (x+10);
. =2 7T+x-3 o 5x° 8 =10 [y2_36_8
4x-1
2) |im(x—+1j - 5) limx(In(x—10) - Inx).
X—>00 X+3 X—00
N 4x° 9x+2_2 Im\/l—x2 +5x_3)I tg(x+5)
) x—2 \/__ ’ X—>0 m ’ x»—s\/m_l
5x+3Y)"" + X
4) lim ; 5) imxIn——-
X—>o0 X_2 X—>00 8+X
| 3x* +11x -4 31—x—8x3_3) lim tg(x—5)
o J8ax -2 T oe 3X Ces2 o x-1
3 8x-1
3X+5 -3
4) lim ; 5) limxIn——
o=\ 3X+1 o X+
3x* +8x-3 _1-xP =X sin(x—4)
1) | ; 2) lim 3) | X
4 x—-3 3_ﬁ ) X—>00 X + x—>4 \/XT—].
4x+1Y"
4 li ; 5) limxIn——
X—>00 X_2 X—>00 —
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[Ipenensr

3x* +5x—-2 ) imi/l—x3+x6_3) Iimx3+x2'
=2 2-J6+x e (x+1f 77 o0sin®3x’

. [(5X+6) * . X+7
4) lim 1 ; 5) limxIn——-.
X

x—o\ By X—>0 X_8
33X +2x=1, . 2xP+A/x" =3 __ . _arcsin(x+2).
1) im——————; 2) lim ; 3) lim . ;
o1 54 x -2 e 3fx0 48 o0 X2 42X
2 i (3“2)“; 5) limx(In(x—6)—Inx).
X—>0 3x_3 X—0
2 3 3 H 2
1 Tim 2x° +5x-3. 2 Iim\/x +1+3/x +1;3) i SIN(3X° + %),
oo J12+x-3" 7 X 0 1—C0s2X
o tim 251 -5 fimx(in(x+3)—Inx).
X—>o0 2X2+4 X—>0
3x? 13x+4 : S . sin(1-2x)
1) lim 2) lim(05) ¥ ;3) lim————=4;
) 4 —4/12 Hw( ) )H; 4x* -1
" Iim(zx+i) - 5) limx(In(x+6 ) — Inx).
X—>0 X_ X—>00
. 3x* —-10x+3 olata tgx + sinx
1) lim ;2 I 05) ¥ ;3)lim ;
I T ey 2 m05) VN s -a
2x+3
2) |im(x—+3) - 5) limx(In(x—=5)—Inx).
X— X+5 X—0
I
. 3xXP-Tx+2. sm(l X).
1) lim ; 2) lim271; 3) lim ;
) x—>2 5 / ) X—>00 ) \/_ 1
x2+3 e
4) Iim( - 4) ; 5) limx(In(x+5)—1Inx).
X—>00 X — X—00
2 _ NG :
D Iim3x 4x+1; 2 lim¥ X £+ X*+14+Xx, 3)| _sinx
=l A8+ X -3 o X+ 2 0 Jx+1
2 -x2-2
otim ZXF2] s limx(In(x+5)—Inx).
X—>o0 2X2_|_3 X—>00
1 lim 2x* +9x -5 2 lim 3x _3)“msm\/§—x;
Xx—>-5 /10+ \/_ x—>oo%/x +2+\/X _1 x—0 X

tg =
92




[Ipenensr

1) |im(3 2) - 5) limx(In(x—4)~Inx).

x| 3 2
) 3% —16x+5. o) lim 2X )“mtg>_(—\/§;
s 2 X1 4+ 14 0 sinbx
X2+
4) lim ; 5) limx(In(x+4)—Inx).
X—>o0 X + 1 X—0
2x 2X°+5x=3, . x+x2+6__ . tg(2x* +x)
) lim2 22" - 3) lim ~—;
14 \/1 J124x-3" 7 ikt 20 x* +1-sinx
5x
1 Iim( 4x j 5 limx(In(x—2)—Inx).
X—>00 [1)( _ 1_ X—>00
2 H 2 _
) lim 2x? 2X° +3x-2, 9 lim VX +4+x;3) Iimsm(x : X).
15 X—>—2 :2 / X—>o0 i/;z + X x—0 X .tg; X
x—-3
1 Iim( 2X ) - 5) limx(In(x+2)— Inx).
X—>00 :2)( —F'ES X—o0
1 lim 2X2 + X — 1 2 lim \/4x2+1+x_3)“mtg(x2+x)_
16 2 -J1ox T o5 T o0 xesindx
2Xx+5
" Iim( 3x j ) limx(Inx - In(x— 6 ).
==\ 3X + 2
1)"mZx —-11x+5 ) lim VX®+1-4x° 3)"msin—ZX_
. s 5 Jx e 3% 18 =0 x241-1"
2x+1
2 Iim(GXJr;j 5 limx(Inx —In(x +6 ).
X—>00 X_ X—>o0
tg® >
IIm2x -9x+4 2 lim Ux* +1+x +1+x 3 lim 95
18 x—4 \/____ \/__ X—>00 _ x—0 )(2 + 1.__ 1_’
6x+3)". ..
4 Iim( ) ; 5) limx(Inx —In(x+6)).
X—>00 65)( _ X—>00
1) ||mM 2) |imM- 3) i lim sin’7x -
19 o0 J3x-3 7o 4 T 07— x+ 49

1) Iim(5X+;j . 5) limx(Inx - In( x-+5)).

25




Ne [Ipenensr

2 —5Xx+2 2 lim \/x2+2—x_3) lim _ tgbx

T —6 O e ea ) e Jx+36

- 5X-|—2 2x+3. -
4) lim ; 5) limx(Inx —In(x —4)).
X—>00 5x_1 X—»0

20

3amaua 4
Howmep BapuaHTa 3a1a4u ONpeeNsIeTCss ¢ TOMOIIBIO TaOJIUIIBI 110 TIEPBOM OYKBE IMEHH CTYICH-

Ta.
Tabnuna. Betbop HoMepa BapuaHTa

Byksa A b B r )i E.E | XK, 3 )54 K )
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M |HIIO| 0,4 I P,Y | C,II | T, 1 y D,0 | X, 11
Ne Bap. 11 12 13 14 15 16 17 18 19 20

HccnenoBaTh Ha HEMPEPHIBHOCTH (DYHKIMH, HAWTH TOYKU pa3pblBa W ONpPEAETuTh uX ThIl. [lo-
CTPOUTH CXeMaTU4YeCKHe rpaduKu QYHKIUI.

No OyHKIUU
2 .
2 X —4 X, —0< XL =2;
1 1)y=—x 3X2+2;2)y=‘x_4‘;3)y= —-X+2,0<x<0;
X— 3X, 0< X <oo.
2X+5, -0 < x<0;
2 _ x+0,8
2 1)y:LOX+9,2)y ‘ * ‘ 7 3) Yy=92Xx+3,0<x<2;
X—9 08
! 7, 2 <X <.
7y 41 2x+5 —x*+1, —0<x<0;
3 1)y:i;2)y:—;3)y:<x+l, 0<x<2;
X—4 2X+5
4, 2< X <o,
(2 _ < _9-
X +7X+6 ‘X_\/E‘_ Ko mexE2
5, 0< X< oo
) X+6] —x?+2,—0<x<-1;
5 1)y:%);+3;2)y=m;3)y: 3X+2, —1<x<0;
2, 0< X< oo,
gy 11 \x+3\ —X?, —oo<Xx<0;
6 1)y:%;2)yzx—+3;3)y= 2Xx+1, 0< X <1
3, 1< X<oo.
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-3X+1, —0 < x<0;

_ +5
7 1) X 7X+1O;2)y=u;3)y: x> +1, 0<x<1;
-2 X+5
2X, 1< X< oo,
2X+2, 1
X? —4x+3 X 6] §+ 0 <X <—1;
8 ) y=————;2) Yy=——7,3) y=9x"-1, -1<x<1;
x—1 X—6
3, 1< X< o0,
4x+1, —w0<x<0:
2 X — ;
g 1y y=" 6’;+8;2)y=H;3)y= (x+1)2,0<x<1;
B 4, 1< X< oo,
) \x a X2 +1 —o0< X<0:
10 1) =X_?2_6nny=;t§;$y: X, O<x<l
X+1 l<Xx<oo.
‘ 9‘ —X*+2,—0<X<0;
11 1) _X +6X+8;2)y—-————;3)y: X+2, 0<x<£2
+4 X—9
5, 2 < X< o0,
V 1m —Xx*, —oo<x<O0;
12 1)y:§—i§§iignny:————ﬁ3)y= X, 0<x<3;
X+6 x—10
2X+1 3< X <00,
gy 112 PX 1‘ 1-x°, —o<x<1;
13 ny:EQi{%L—;ay:zatT;$y: x—1 1<x<4;
X+1 4<X<oo,
) 3X+9, —w<x<0;
14 ny=""212 ;Ej’(;G;Z)y— - —1 3)y_ * 0<x<5;
5< X<,
2Xx+1, —0o<x<0;
15 1)y_X _1?)(;16 2)y—— 3)y_ 2 0<x<l;
1< Xx<oo.
4X +5,—00<Xx<0;
2 x—+/3
16 1)y:£j£%ig'2 ‘ ‘S)y { 0<x<?2;

+2 )= X—+/3"

X+1 2<Xx<oo.
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Ne OyHKIUU
17 1)V=M;Z)Y=—;3)y: x* -1 0<x<1,
X+2 4x+1
0, 1< X <oo.
, Bx—1 2X+3, —0<x<0;
X" —4x—-5 X— )
18 ) y=———;2) y=———;3) y=<(x-3),0<x<1;
) y=" Y=g Y (x-3)
4, 1< X< oo,
, 6x+1 2X+2, —0<x<-1;
— X+
19 1)Y=M;2)y=—;3)y= x> -1 —1<x<l
X—3 6x+1
4, 1<X<oo.
> 1 8x+15 2x+3 0, —oo<x<0;
20 1)y:w;2)y=—;3)y= 2x, 0<x<3;
X+5 2X+3
5x+1, 3< X< 0.

Kpurepuu onenkm:

- OIleHKa «50aJlJIoBY BBICTABJISETCS CTYACHTY, €Clid B OJaHKE BBITIOJHEHHUS 3a-
JTAaHUS U TIPaBUIILHO BBITIOJIHEHO OoJiee 90% 3amanuii B 6J1aHKE OTBETOB;

- oIeHKa «40aia» BBICTABISIETCS CTYJEHTY, €CJIU B OJIaHKE BBIMIOJTHEHUS 3a]1a-
HUS ¥ IPABUJILHO BBIMIOJIHEHO OT 75% 10 90% 3ananuii B 0J1aHKE OTBETOB;

- OlEHKa «3 Oamtay,eciiv MpaBWIbHO BBIMOJHEHO OT 60% no 75% 3ananuii B
OJIaHKE OTBETOB;

- OlIEHKa «2 Oasiay, €CiM MPaBWIbHO BHITIOJHEHO OT 45% no 60% 3amanuii B
OJIaHKE OTBETOB;

- oueHka «1 Gamm, ecnu mpaBWIbHO BbINOJAHEHO OT 30% o 45% 3ananuii B
0JIaHKE OTBETOB

- oneHka «0», eciu BeitojiHeHO MeHee 30% 3amanuii B OJ1aHKE OTBETOB.

9.2.2.TunoBbie BONPOCHI U3 DaHKA TECTOBBIX 3aJaHMil 1JIsl IPOMEKYTOY-
HOT'O U UTOTOBOT0 TECTHPOBAHUS

3aganune Nel
Kakoe 3 HIDEKeCTIeIVIOIIHY BRIPazKeHHH ABTIAeTcA OlpeJelTeneM MaTPHLEL A

(ay ap )
A=
dy Ay

BribepuTe 01MH U3 5 BapUaHTOB OTBETA:
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1ty + oton

5105 + 0l

A1y + Ay sy

(1o — yalloy

+
3aganue Ne2
BEMHCTHTE OIIpeIeHTeTs MATPHLIBI
(2 —3 1)
M=|13 -6 35
5 -4 2
LY ra
Bre16epuTe oiMH B3 5 BapUAHTOB OTBETA!
i -17
-23
+
i 32
i 6
-25

3aganmne Ne3
Kakune n3 nepeynciaeHHbIX CBOMCTB ONMPEACIUTENS CIIPaBEIJIUBbI?
BribepuTe HECKOIBKO U3 5 BapUaHTOB OTBETA:

€CII B ONPEAECIUTENE €CTh CTPOUYKA U3 HYJIEHW, TO TAKOU OIpee-
JIMTENb PaBEH HYJIIO

€CJIM B ONPECIIUTEIIC €CTh CTOJIOCI U3 HYJIeH, TO TaKoW ompee-
JIUTEh PaBEH HYJIIO

ONPEAEIUTENb, COACPKAIINUN JIBE OJWHAKOBBIE CTPOKH, PABEH
HYJIIO

29



CCJIM B OIPEACINTCIIC DJICMCHTLI KaKOM-TO CTPOYKH HMCIOT 00-
HIHﬁ ACIINTCJIb, TO OH PAaBCH HYJIIO

OTIPEICIIUTENb, COJEPKAIIMN JIBE MPOMOPIIMOHAIBHBIE CTPOUKH,
PaBEH HYJIIO

3ananue Ned
1 2 3
MuHopow snemedta (5 onpenermrena (0 4 5| apmaerca?
6 7 8

BriOepute oauH U3 5 BapuaHTOB OTBETA!

3

+ 8
3

i 0 3
3

- 6 8
4

- 6 =
4 5

- 7 8

3aganune Ne5
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(2 -1 -1)
3 4 -2
3 -2 4

. i

BEIMHCITHTE OTIpeIeTHTens MaTpHikl K =

Bri6epute oauH U3 5 BApuaHTOB OTBETA:

60

3aganue Ne6
2 3 1

MHHOpPOM 371eMeHTa (I5; onpefemHren |0 4 7| Andercsa?

1 5 06

BribepuTe 01MH U3 5 BapuaHTOB OTBETA:

203
- 0 4
21
i o
0 -
- 6
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3 1
- 5 6
2
+ 1 6

3ananue Ne7
2 3 1
MiHHOpOM 31eMeHTa (5, ompenemrend (0 4 7| angerca?
1 5 06

BriOepute oauH U3 5 BapuaHTOB OTBETA!

o3
Lo df
(2 1)
o)
i)
ZEEY
s o
23N
116

3ananune Ne§
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1
Brraicrmre onpenemrems Matpmpl M =0 4 6
9

1

L
-

[

BriOepute oauH U3 5 BapuaHTOB OTBETA!
18

12

10

15

3apanue Ne9
3 6 8
MiEHOpPOM %IeMeHTa (4, ompegemarend [/ 9 3| apmaerca?
1 3 7

BBI6€]Z)I/IT€ OHUH U3 5 BAPpHUAaHTOB OTBCTA.

‘1 6)
- -
.k__l 3
! 3 8'-.
'-.]' 7
.f.. . .."'u
o ‘
'\._. ".I. ;
i 3 8..\"
+ 7 3
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3aganue Nel(
1 2 2
BerucmHTe onpeqemmrens Matpmpl M =0 1 6
1 3 3

Bri6epute oquH U3 5 BApuaHTOB OTBETA:

) 8
-5
+
i 10
i 0
) -15
3aganme Nell
76 8
MHHOpPOM 37eMeHTa (155 orpexenurens |/ 0 5| spgeres?
43 6
BribepuTe oquH U3 5 BapuaHTOB OTBETA:
) '\._.4 6._)'
& - 8'-.

L

34



- -k_.3
+ ‘ 4 ‘
3aganue Nel2
2 2 4
BBEMHCITHTE OMpedemHIens |4 5 6
2 71

Bri6epute oauH U3 5 BApuaHTOB OTBETA:

21

11

37

20

-11

3aganue Nel3
2 3 4 1
4 5 & 0
BEMHCTHTE OTPeTeHT &Th 59 1 g
1 2 3 7

BribepuTe 01MH U3 5 BapuaHTOB OTBETA:

110

100

- -100
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53

) 87
3axanue Neld

2 &8 1

BEMHCTHTE OTIPeJeTHIes ¥ 7 5

32 021

BriOepute oauH U3 5 BapuaHTOB OTBETA!
39
+

i 42
i -42
i -39
56

3axanue NelS

— 2 -] oD

2 1 4
@ 5 3
BEMHCTHTIE OIP €I ETHT €T1h 3 16
0 2 3

BriObepuTe ouH U3 5 BapUuaHTOB OTBETA!

102

87

702

205

200
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3aganue Nel6
= 7 1 2
I R |
BEMHCTHTE 0TI eTeHT ek
< a5 4 B
1 2 5 =

BriOepute oauH U3 5 BApUAHTOB OTBETA!

i 1000
i 965
1062
+
i 1050
) 654
3aganue Nel?7
= 71
BEMHCTHTE OIpeIeHIes ¢ & 2
ER I
Bre10epuTe 0IMH B3 5 BapHAHTOB OTBETA:
i 100
i 140
i 141
-141
i -100
3aganue Nel8
301
BEMHCTHTE OIpeJerHIes 2 1 4
A B

BriObepuTe oquH U3 5 BapuaHTOB OTBETA!
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15
11
13
12

14

3aganue Nel9

BeEMHCTHIE OIPETETHT €7Th

Bri6epute oauH U3 5 BApuaHTOB OTBETA:

) 23
) 89
) 65
-68
+
) -76
3axanue Ne2(

351

BBMHCIHTE OMPETEHIes |2 1 2

31 7

BribepuTe 01MH U3 5 BapuaHTOB OTBETA:

) 26
) 25
+ -26
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BBIMHCTHIL

-23
-25

3aganmne Ne21l
1 &

3 5
OTTPETETTHT &TTh 2 bzE
orped =1 7 1
2 3 3 2
BriOepute oauH U3 5 BapuaHTOB OTBETA!
100
110
111
-111
-110

3aganue Ne22
2 4 5

BerHCTHTE OMpelelHIens 0 1 3

2 7 38

BriObepuTe ouH U3 5 BapUaHTOB OTBETA:

10
-10
11
12

-12

3aganue Ne23
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i e Y

2 5 7
0 32
BEMHCTHTIE OIP €I ETHT €T1h 5 2 1
0 2 3

Bri6epute oquH U3 5 BApUaHTOB OTBETA:

) 54
)
) 98
)
) 23
)
+ -36
)
) 59
)
3apanme Ne24
1 3 5
BEMHCITHTE ONPegenHIes 5 & 7
1 8 0
Bri6epurte oquH u3 5 BApuaHTOB OTBETA:
) 46
)
) 86
)
) 58
)
) 91
)
+ 135

3aganue Ne25
Jloka3aTb COBMECTHOCTb CUCTEMbI U PEIIUTh €€ (OTBETHI JIOJHKHBI OBITH MPE/I-
CTaBJICHBI B BHJIC OOBIKHOBECHHBIX MAaKCHUMAJbHO COKPAICHHBIX HEMPABUIBHBIX
npobein):
5x1 +4x, —2x3 =7
X1 +2x,—3x3=0
X1 +xy —3x3 =—1
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3aruIlmuTe OTBET:

OTBeT: 1;1;1

3aganue Ne26

Jlokazatb COBMECTHOCTh CUCTEMBI M PEIINUTh €€ (OTBETHI JOJIKHBI ObITh MIPE/-
CTaBJICHbl B BHUJE OOBIKHOBEHHBIX MAaKCHUMAaJbHO COKPAIIEHHBIX HEMPaBUIbHBIX
npo0ein):

3x, +4x, =7
X1 +2x,+3x3 =6
X1 — Xy +x3=1

3auIImMTE OTBET:

OTBeT: 1:1:1

3aganue Ne27

Jlokazath COBMECTHOCTh CUCTEMBI M PEIIUTh €€ (OTBETHI JOJKHBI OBIThH TIPE/-
CTaBJCHBbl B BHJI€ OOBIKHOBEHHBIX MAaKCHUMAJIbHO COKpPAICHHBIX HEMPaBHJIbHBIX
npobein):

4x, —3x, +x3 =7
X, —2Xy — 2x3 =3
3%y — Xy +2x3 = —1

3aruIImTe OTBET:

OTBeT: -7;-10;5

3aganune Ne28

JlokazaTh COBMECTHOCTh CUCTEMBI M PEIIINUTH €€ (OTBETHI JOJIKHBI OBITH TIPE/I-
CTaBJICHBI B BHJIC OOBIKHOBCHHBIX MaKCHMAJIBHO COKpPAIICHHBIX HETPaBHIIBHBIX
npobein):

5x; +3x, =8
X1 — X3 +2x3=0

3x, +x3 =4

3anuIIUTe OTBET:

OTBeT: 16/19;24/19;4/19
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3aganue Ne29

Jloka3aTh COBMECTHOCTh CUCTEMBI U PEIINTH €€ (OTBETHI JOJKHBI OBITH TIPE/I-
CTaBJICHbI B BHJI€ OOBIKHOBCHHBIX MAaKCHMAaJbHO COKPAIIEHHBIX HEMPaBUIBHBIX
npobein):

6x; + 5x, — 2x3 = —4
3x1 +4x, +2x3 =1
3x; —9x, =11

3amuIImnTe OTBET:

OTBeT: 2/3;-1;3/2

3aganune Ne3(

Jlokazath COBMECTHOCTh CUCTEMBI M PEIIUTh €€ (OTBETHI JOJIKHBI ObIThH MIPE/-
CTaBJCHBbl B BHJIE OOBIKHOBEHHBIX MAKCHUMAJIbHO COKPAIEHHBIX HEMPaBHJIbHbBIX
npobein):

4x, +2x, +x3 =7
X1 — Xy +x3 =1
X1 +xy +x3 =3

3anUIINATE OTBET:
OTBeT: 1:1:1

Kpurepuu ouenku:
3 Oayuta — 3a BCe MPaBUIILHO BBIIOJTHEHHBIE 3a/1aHUSI TECTA;
2 Oanna — 3a 2/3 npaBWIbHO BBIMIOJHEHHBIX 3aIaHUM TECTA;
1 6amn —3a 1/3 npaBUIBbHO BBIMOIHEHHBIX 33JJaHUN TECTA;
0 OamaoB — 3a MeHee ueM 1/3 mpaBHIIBHO BBITTOJHESHHBIX 33JIaHAH TeCTa
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10. O0pa3oBaTebHbIC TEXHOJOTHH U METOAMYECKHE YKA3AHUS 110 OCBO-
€HHUI0 TUCHUILINHBI (Y4eOHOTr0 Kypca)

Peanusyercs ¢ mpuMeHEHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIO-
Ui B paMKax npoekra «PocaucranT.
CamocrosiTenbHas paboTa CTYIEHTOB IMPEAyCMaTpPUBAET BBHINOJIHEHUE MPOMEXKY-
TOYHBIX TE€CTOB, 3aJJaHUH, IPOBEPSEMBIX BPYUHYI0, COCTABJICHHBIX U3 3a]a4 I10 Te-
MaM Kypca, HITOTOBOT'0 Te€CTa MO KypCy, U3y4eHUE MAaTEPUATIOB JICKIIHUH.
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11. YueOHO-MeTOoaM4Yeckoe U MHGPOPMALMOHHOE oO0ecleYyeHHEe TUCHH-
IJIMHBI (Y4€0HOT0 Kypca)

11.1. O6s13aTesibHAA TUTEPATYypa

bubmmorpaduyeckoe onucanue

Tun (yaeOHUK, yueOHOE
nocobue, yaeOHO-
METOAMYECKOE TI0CO-
Oue, MPaKTHKYM, JIp.)

KonnuectBo B OuOIMO-
TEeKe

IMumnaues, B.C.

Briciias maremartuka : ydeOHUK /
B.C. IllunmaweB. — MockBa :
NHOPA-M, 2019. — 479 c. —
(Beicmiee oOpa3oBaHue). —
www.dx.doi.org/ 10.12737/5394. -
Teker anekTponHsii. - URL:
https://new.znanium.com/catalog/pro
duct/990716

YuyeOHUK

9bC
“ZNANIUM.COM”

Pxxesckuii, C.B.

Bricirass marematuka : ydeOHHWK /
C.B. PxeBckuii. - Mocksa : Un(pa-
M ; Znanium.com, 2018. - 814 c. -
(Beicuiee oopazoBanme). - ISBN 978-
5-16-107481-7 (online). - Tekcr :
AIIEKTPOHHBIN. - URL:
https://new.znanium.com/document?i
d=337456

VYueOHuk

ObC
“ZNANIUM.COM”

Marematuka yueb. mocobue /
O.M. Jlanunos, JLLH. Xypb6enxo,
I''A. HukonoBa, H.B. Huxkonosa,
C.H. HypueBa ; mom  pen.
JLLH. Xypb6enko,

I''A. HukonoBoii. —  MockBa
NHOPA-M, 2019.— 496 c.—
(Beicmiee obOpazoBanue: bakamaBpu-
aT). - Tekcr : anexTponnsii. - URL:
https://new.znanium.com/document?i
d=327832

Yy4eOHOoe mocodue

OBbC
“ZNANIUM.COM”

MaremMaTnka B IpuMepax M 3agadax :
yueb. mocobue / O.M. Jlertapesa,
JLH. Xyp6enko, I'.A. HwukoHoBa,
H.B. HukonoBa, C.H. HypueBa. —
Mocksa : UHOPA-M, 2019. — 372
c. — (Bseicmiee obpazoBanue: baka-
naBpuart). - TeKCT : 3JIEKTPOHHBIN. -
URL:
https://new.znanium.com/catalog/doc
ument?id=327833

VYuebHoe rmocooue

9bC
“ZNANIUM.COM”
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11.2. JlomosHMTeJbHAs JUTEpaTypa W y4deOHble MaTepuaabl (ayamo-,
BH/1€0TIOCOOMS U JIP.)

e (doun Hayunoit oudmmorexku TI'Y:

Ne bubmuorpaduueckoe onucanue Tun (yueOHUK, yueo- KonuyectBo B 610-
n/m HOE mocooue, yaeOHo- JIUOTEKE

METOAMYECKOE TI0CO-
Oue, MPakTUKYM, JIp.)

1 Kysnuenos, JI.A. COopuuk 3amanwii o | VYyeOHOe mocooue SBC
BBICIICH MaTemaTHKe. THWIOBBIC pacye- “Tlaun”
THI : yuebHoe nmocodue / JI.A. Ky3nenos.
— 13-e wm3g., crep. — CaHkr-

[TerepOypr : Jlanp, 2015. — 240 c. —
ISBN 978-5-8114-0574-9. — Tekcr :
AIIEKTPOHHBIN // DIEeKTPOHHO-
Ooubnuoreynass cucrema «JlaHp»
[caiT]. — URL:
https://e.lanbook.com/book/4549 (nmara
obpamenus: 25.10.2019). — Pexum
JIOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BaTeIICH

2 ®ununosa, E.E.

Marematuka: Yuebnoe nmocobue / E.E.
dunumosa, J1.B. CepreeBa, | YyeOHOE TOCOOME 9BC
N.H.Cnobonckas - Bomorma: BUIID “ZNANIUM.COM”
®CHH Poccun, 2015. - 378 c.: ISBN
978-5-94991-312-3 - TekcT : 21MEeKTPOH-

HBIIA. - URL.:
https://new.znanium.com/catalog/produc
/899484

3 Bricmias marematuka. Yacts 1 : yueb-
Hoe nocobue / B. U. benoycosa, I'. M.
EpmakoBa, M. M. Muxanesa [u 1p.]. — | VYyeOHOEe mocooue 9bC
ExarepunOypr : Ypansckuil ¢enepanb- “IPRbooks”
Helii yHuBepcutet, ObC ACB, 2016. —
296 c. — ISBN 978-5-7996-1779-0. —
Tekct : >MeKTpOHHBIN // DIEKTPOHHO-
oubmoteuynas cucrema [PR BOOKS :
[caifT]. — URL:
http://www.iprbookshop.ru/65920.html
(mata oOpamenus: 25.10.2019). — Pe-
KAM JIOCTyTa: JJIsi aBTOPU3UP. TOJIb30-
BaTeyen

COT'JTIACOBAHO

JlupexTop HaydHOU OMOIMOTEKH A.M. AcaeBa
(noonucy) (H.0. @amunus)

« » 20 T
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e - apyrue (GOHIBL:

MecTto
Tun (yueOHUK,
XpaHeHust
yueOHOe nocodue,
(MeToaHMYe-
y4eOHO- .
Ne CKH KaOMHeT
bubanorpaguyeckoe onucanue MeTOoaAN4YecKoe Io-
n/n Kageapsbl, ro-
codue, NPaKTUKYM,
poackue 0uo-
ay/JHo-, BU1€0N0CO-
JIHOTEKH U
ousi u 1p.)
ap.)
ITanoBa E. C. BBenenue B Marte-
MaTHYECKUN aHaIu3 : y4e0.-MeTOoI.
nmocodbue / E. C. IlaBnoBa, M. T
Huxkutuna, H. H. Komenena ; TI'Y VYaebHo- METOIUYECKUI
1. |; Un-T MaTeMaTuku, PU3UKA U UH- | METOJAUYECKOE MTOCO- KaOWHET Ka-
dbopm. TexHosorui ; kad. "Beiciias oue benpsl
MareMaTHKa W MaT. MOJIeIMpOBa-
uue". - TI'Y. - Tompsarmu : TI'Y,
2015. - 60 c.
Kysnenosa O. A. Jluneitnas anreo6-
pa C dJIEMEHTaMU aHAJIUTHYECKOU
reOMETPUM [ DIEKTPOHHBIN pecypc]
: DJIEKTPOH. y4eb.-MeTo/1. mocodue / .
TPOH. ¥ A i VYuebHo- METOIUYCCKUI
O. A. Kysnenona, C. . [Tandépo-
2. METOJIUYECKOE II0CO- KaOHHET Ka-
Ba ; TI'Y ; Uu-T maremaTtuku, u-
on oue benpsl
3UKU ¥ UHPOPM. TEXHOJOTHI" ;
kad. "Beicii. MaremaTuka U Mar.
MonenupoBanue". - TonpaTrTH
Iy, 2014. - 162 c.

11.3. TlepeuyeHb pecypcoB HH(OPMALMOHHO-TETEKOMMYHHUKAIMOHHOMI
cetu ""UnTepuer"

e OCHOBBI BhICIICH U auckpTeHor maremaTuku /| [llybosuu A.A., Knouxos FO.B.
CnpaBounuk / Bonrorpan, 2015. Peocum docmyna: http://elibrary.ru

o Jlekimu nmo Beicieii matematuke // I'anoe B.A., /leemepesa P.B. YdeOHoe mO-
cooue. B 2-x gactsx / bapuayin, 2014. Tom Yacts 1 Jluneitnas anrebpa, aHaIuTH-
Yeckass TeOMEeTpHs, KOMIUIEKCHBIE YHCIa, Pa3JIOKCHHE pPAIMOHAIBHBIX IpOoOeH,
BBEJICHHE B MaTeMaTHUECKUI aHanu3 (2-€ u3aanue, nepepadoTaHHOE U JTOTIOJIHEH-
HOe). Pearcum oocmyna: http://elibrary.ru

e Jlekimu mo Beiciied matemaruke // Tanosé B.A., Jleemepesa P.B. YdeOHOe
nocodbue. B 2-x wactsax / bapnayn, 2014. Tom Yacts 2 Jludbdepeniumaibuoe u uH-
TErpajibHOE HUCYMCIICHUS, (DYHKIIMM HECKOJIbKUX NEPEMEHHBIX, (PYHKIUU KOM-
IJIEKCHOTO MEepeMEeHHOro, nuddepeHIMaibible YPaBHEHUSI U TEOPUSl BEPOATHO-
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creil (2-e wuznaHue, mnepepabOTaHHOE W JIONOJIHEHHOE). Pexcum OJocmyna:
http://elibrary.ru

11.4. IlepeyeHb NPOrpaMMHOI0 oOecnevYeHust

Ne Haumenosanue 11O Kosm4yecTBo | PekBu3uTHI 10roBopa (nara,
n/n JIMLIeH3 U HOMep, CPOK JIeiiCTBHUS)
2 | Windows 1398 O6eccpodHast
3 | Office Standart 1398 OeccpodHas
11.5. Onucanue mMaTepUAIbLHO-TeXHHMYECKOH 0a3bl, HEOOXOAUMOM [JIA
OCyIleCTBJIEHHsI 00pa30BaTEeJILHOI0 MpoLecca Mo AUCIUIVInHE (MOILYJII0)
HaumeHoBaHue 000py10BaH- Fr S— L o =
HBIX Y4eOHbIX KaOUHETOB, - 2 2
. ajpec y4eOHBIX = ==
No JadopaTopuii, MAaCTEPCKUX U IlepeyeHb 0OCHOBHOI0 000- = S,
Ka0HHeTOB, 1a00- s 293
n/nm | Ap. 00beKTOB A5 NPOBeIeHust PYOBaHUS . g =
paTopui, Mmacrep- S =]
NPaKTUYeCKUX U JadopaTop- CKHX 1 E S 8
HBIX 3aHATHI 7p- =< =
Aymutopuss ~ BeOKOH(e-
peHIuii. YuebHas ayauro-
pus Uil TIPOBENICHUS 3a-
HATHHA JICKITMOHHOTO THIIA.
VYyebnast aynutopus s
MPOBEJICHUST 3aHATHHI Ce- .
POBEA OkpaH TeneBu3noHHbIN, | 445020 Camap-
MUHapCKOro Tuma. Yueo-
IIMPMBI, TPOXKEKTOp Ha | ckas o0ia. r. To-
Has ayAuTOpHsl Uil Kyp-
ITaTUBE, CTOJ Mpemnoja- | JbATTH, yiI. be-
1 COBOT'O  IMPOCKTUPOBAHUSA o 171 1
BaTENbCKUH, CTYJIbs Mpe- | Jopycckas, 16, ’
(BBITIOJIHEHUSI ~ KYpPCOBBIX
noaasaTenbckue, Tpanc- | 8 srax, YJIK-
pabot). Yuebnas aynuro-
WS U TIpOBEICHHS napaHT-niepetsokka, cu- | 807. Homep mo
P CTEMHBIH OJIOK. TIT - 23
TPYNIOBBIX W WHIWBHIY-
ANBHBIX KOHCYJIbTAIINI
VYyebnas aynutopus s
MPOBEACHUS 3aHATUN Te-
KYIIEro KOHTPOJIS U TPO-
MEXYTOUYHOU aTTeCcTallu.
KommnbrorepHeiii  kiacc.
[Tomemenue s caMoOCTO-
ATEebHOU paboThl. Yueb-
Hasl ayJauTopus IS MPO-
yARTOPIA 2 P 445020 Camap-
BEICHUS 3aHITHH CEMU-
ckast 0071. 1. To-
Hapckoro Tuma. Y4eOHas | CTombl YUEHHUECKHE, | e
2 ayIUTOpHUs JUIsl KypCOBOIO | CTyJbs yueHnueckue, [1K nopycc,Ka}s]I ' 14. | 84,8 16
MPOEKTUPOBAaHUS (BBIMOJ- | C BBIXOJIOM B ceTh WH- ’ ’
HIe)HI/IH Kp COBBIX( aboT). | TepHET ’ 4 orax, I-401.
P P : pHeT: Homep no TIT -
YuebHas ayauTopus Uis 48

MIPOBEJICHUS] TPYIIIOBBIX U
I/IH,Z[I/IBI/II[yaJIBHBIX KOH-
CYJIbTaIIUM. VYyebOuas
ayIUTOpUs I NPOBEHE-
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Ne
n/n

HaumenoBaHue 060py10BaH-
HBIX Y4eOHbIX KAOHHETOB,
Jadoparopuii, MACTEPCKUX U
Ap. 00beKTOB /15 NPOBeIeHUs!
NPaKTUHYeCKUX U JadopaTop-
HBbIX 3aHATHH

IlepeyeHb 0CHOBHOIO 000-
pyAoBaHHUs

DaKkTHYCCKHH
agpec y4eOHbIX
KaOUHETOB, J1a0o-
paropuii, macrep-
CKHX H Jp.

Iiomwane, M?

KoaunuectBo

MmMoCaa0YHbIX

MecCT

HUS 3aHSITUHA  TEKYIIEro
KOHTPOJISI U IPOMEXYTOY-
HOW aTTEeCTallUH.

48




		2023-10-07T18:07:21+0400
	ФГБОУ ВО "ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ", ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ, ТГУ




