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1.  OBIIASI XAPAKTEPUCTHUKA PABOYEI TIPOrPAMMBI YUEBHOIA
JTACIATITAHBI
OI1.01 MATEMATHYECKUE METO/IbI PEILIEHUSI IPUKJIA THBIX
MMPO®ECCUOHAJILHBIX 3AJAY

1.1. MecTO JTUCUMIJINHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl:
VYuebnas puctumanHa «OIL.01  MaTtemarnueckue METOABI PELICHHS TMPHKIATHBIX
npodecCHOHANBHBIX 3aJau» SIBIAETCA 0043aTENIbHOM YacThio 00IIEenpo(ecCHOHaIbHOrO IMKIIA
IIpUMEPHOl ~ oOpa3oBaTeNpbHOM  HporpaMmMbl B COOTBETCTBHUHM c @roc cCIio
no cneruanbHocTH 21.02.19 3emiieycTpoicTBO.
Ocoboe 3HavyeHne qucuuIuIMHa umeet npu ¢popmuposanuu u pazsutuu OK 01, OK 02.

1.2. He.ﬂb U IINIAHUPYEMBIC PE3YyJIbTAaThl 0CBOCHUA TUCHUIIJIMHBI:

B paMKax IIporpamMmbl lee6H0171 AUCHUITIIMHBI O6y‘~IaIOH_II/IMI/IC$I OCBAauWBArOTCs YMCHUA U
3HaHUA

Kon YmMmenus 3Hanus
IK, OK
K 1.1.-16, |- pemarp NpUKIAJAHBIC 3a7a4d B | - 3HA4YCHUE MaTeMaTHKU B
I[IK 2.1. - 2.3., | obnactu npodeccrnoHaIbHON | MpodheCCHOHATBHOM eI TeTLHOCTH;
[IK 3.4., JeSITeITbHOCTH. - OCHOBHBIE MAaTEMaTHYCCKHUE METOJIbI
[IK 4.2. pelieHus MPUKIIAIHBIX 33/a4 B 00JacTH
OK 01, OK 02, po(heCCUOHATILHOM e TeILHOCTH,

- OCHOBHBICE TIOHSATHA W  METOJBI
MaTeMaTHYeCKOro aHajiu3a, JIMHEHHOM
anreOpbl, TEOPUU KOMIUIEKCHBIX YHCEl,
TEOPHH BEPOSATHOCTEH U MaTEMAaTUUYECKOMN
CTaTUCTHUKHU;

- OCHOBBI WHTETPATHHOTO "
TG hepeHIMaTbHOrO HCUUCICHHUS.




2. CTPYKTYPA U COAEP)KAHUE YYEFHOM JUCHUILINHBI

2.1. O6beM y4eOHOM TUCIUIUIMHBI U BUIBI y4eOHOM paboThI

Bup yueOHoii padoTsbl

O0BbeM 4acoB

O061beM 00pa3oBaTe/IbHOI MPOrpaMMbl Y4eOHOH TUCIIUIIJIMHBI 175
B 1.4. B popMe npaKkTHUYECKOI MOATOTOBKH 20
B T.4..
- TEOPETUYECKOE 00yUCHHE 8
- MPAKTUYECKUE 3aHATHS 12

155
- caMocCTosTeNbHas padoTa
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2.2. TemaTu4ecKuil IUVIaH U COAepP:KaHHUE Y4eOHOM TUCIUIIINHBI

JHMHENHBIX

B ToMm uncie MNPAKTHYICCKHUX U J'laﬁOpaToprIX 3aHATHI

Haumenosanue Copepxanne yueOHOro Mateprana v GopMbl OPraHu3auMu AeATeTbHOCTH 00yYal0UXCs O0BeMm, ak. 4 Kons1
pa3zesioB U TeM / KOMIIeTeHIMIi 1
B TOM 1ucje JHYHOCTHBIX
B (popme pe3yJIbTaToB
NPaKTHYECKO |  gonvppoBaHHIo
i KOTOPBIX
HOAroTOBKH, CIoco0CcTBYeT
aK. 1 3J1eMeHT
NPOrpaMMbl
1 2 3 4
Pa3nen 1. OcHOBBI JIMHETHO ajredpnl 7132
Tema 1.1. Conep:xanue yue0HOTo MaTepuasia K 1.1. - 1.6, IIK
Poab matemaruxku | 1. Marpuia, BHIBI MaTpul, MX CBolcTBa. OCHOBHBIE ONEpallMK HaJ MAaTpHIaMHU (CIOXKEHHE, 1 2.1.-23., 1IK 3.4,
B COBpPEMEHHOM BBIYUTAaHUE, YMHOKEHUE, TPAHCTIOHUPOBAHHE) 11K 4.2.
mupe. MaTpuubl 1 | B ToM Ynciie NPAKTHYECKAX H JIA00PATOPHBIX 3aHATHI OK 01, OK 02,
AeiiCTBHA HAJ HUMU [IpakTuueckoe 3aHsTHE 1 «/leticTBHs Hax MaTpULIaAMH» 1
[IpakTrueckoe 3aHsATUE 2 «Y MHOKEHHUE MATPULD)
[TpakTrueckoe 3ansarue 3 «OOpaTHAs MATPHUIIA»
CamocTrosiTesibHast padoTa 10
Tema 1.2. Coaepsxanue yaeOHOro MaTepuaia K 1.1.- 1.6, [IK
Onpenenurenu 2-ro | 1.0npenenurenn, ux cBoiictBa. CriocoObl BEIUUCIICHHS OTpeienuTeeld 2-oro, 3-ero, 4-oro mopska. 21.-23,1IK 34,
U 3-ro nopsiakoB, | Haxoxnenue MaTpulpl, 0OpaTHOM gaHHOH. Jlenenue MaTpui 1K 4.2.
HX CBOHCTBA 2. «Beraucienue onpenenureneit 2, 3 u 4 mopsaKoBy» OK 01, OK 02,
B ToM 4nciie MpaKTHYeCKUX M JIA00PATOPHBIX 3aHATHI 2
[Ipaktrnueckoe 3ansitue 4 «Bpruucinenue onpeaenureneld BTOPOro U TPEThEro MopsaKay
CamocTrosiTenbHast padoTa 10
Tema 1.3. Coaepsxanue yueOHOro MaTepuaia K 1.1.- 1.6, [IK
Peimenne cucrem 1.CucTeMbl TMHEWHBIX YPaBHEHUH, METO/IbI PEIICHUS. 1 21.-23,IIK 34,

IIK 4.2.




YPABHeHHMIA. IIpaktrueckoe 3ansatne 5  «Pemenne cucteM ypaBHeHHH Meromamu Kpamepay» OK 01, OK 02,
IIpakTudeckoe 3ansTue 6 «Pemenue cuctem ypaBHeHHH MeTooM [ aycca, MeTomoM oOpaTHOH 2
MaTpUIbD»
CamocrosiTetbHaAsI padoTa 13
Paznen 2. OcHOBBI aHAJIUTHYECKOIT FreOMeTPUH 0/36
Tema 2.1. Coaep:xanue yueOHOTro MaTepuasia MK 1.1.- 1.6, IIK
BekTopsl. 1.CucTteMbl KOOpPIMHAT Ha IUIOCKOCTH M B MPOCTPAaHCTBE (MPSMOYIrOJbHAs IEKapTOBas, MOJSAPHAs). 21.-23,1IK 34,
IIpsimoyronbHast 1 | @opMyITbl IepexoJia U3 OJTHOW CHCTEMBI KOOPJIWHAT B IPYTYIO. 1K 4.2.
nojsipHasi cucreMbl | 2.Onpenenenue BEKTOpa, ACHCTBHsI ¢ BEKTOPaMH, KOOPAWHATHI BEKTOpA, HAXOXKACHUE YIia MEXIY OK 01, OK 02,
KOOP/JUHAT. BEKTOPaMH.
B ToM uMciie NPpaKTHYECKUX U J1a00PATOPHBIX 3AHATHH -
CamocTrosiTebHasi padoTa 17
Tema 2.2. Conep:xanue yue0HOTo MaTepuaia I[IK 1.1.-1.6, [IK
YpaBHenust O0u1ee ypaBHEHHE MIIOCKOCTH. B3auMHoOe pacnoiokeHue IIOCKOCTE! U MPSIMBIX 21-23., 1IK 3.4,
npsiMoii Ha B ToM uMciie NpaKTHYECKUX U J1a00PATOPHBIX 3aHATHH TK 4.2.
NJIOCKOCTH U B I[pakTryeckoe 3anstue 7, 8 «3agaun Ha COCTaBICHNE YPAaBHEHNUH U IOCTPOSHUE MPSMBIX H IIIOCKOCTE» OK 01, 0K 02,
TpocTpancTse Coaepsxanue yaeOHOro MaTepuaia MK 1.1. - 1.6, [IK
1. | YpaBHeHHe THHUI BTOPOTO MOPSAAKA HA IUIOCKOCTH (OKPYXKHOCTB, SIUTUIIC, TUIIepOoiia U apadoa). 21.-23,1IK3.1
2. | TToBepXHOCTH BTOPOTO MOPSIKA -3.4.,1IK 4.2.
B TOM 4McIIe NPAKTHYECKUX U J1a00PATOPHBIX 3aHATHI OK 01, OK 02,
[TpakTryeckoe 3anatne 9 «HaxoxeHne mapamMeTpoB KPHBBIX BTOPOTO TOPSIAKA.
[NpakTrueckoe 3ansTHe 10 «IlocTpoeHne KPUBBIX BTOPOTO MOPSIKA»
CamocTrosiTenbHast padoTa 19
Paznen 3. Teopusi KOMILIEKCHBIX YHCE 2/18
Tema 3.1. Coaepsxanue yaeOHOro MaTepuaia
®opmblI 1. TToHsiTHE KOMITJIEKCHOT'O YKCIIa, €ro TeoMeTpruIecKast uHTeprperanus. DopMbl KOMIUIEKCHOTO YHCIIA. 2H K 1'21' ~ 16, [IK
KOMILJIEKCHOT'0 2. Apudmetnueckre onepanui HaJl KOMIUICKCHBIMHU YHCIIaMH, 3a/IaHHBIMHU B Pa3JIHYHBIX (OpMaXx. 0,5 Hll( 4:2.'3" MK 34,
yuciaa. Pemenue 3. Pemenvie KBaipaTHBIX YPaBHEHHH C OTPUIATEIHHBIM JIUCKPUMUHAHTOM. OK 01, OK 02,
YPaBHEHUIA. B ToM uHciie NpaKTHYECKUX U J1a00PATOPHBIX 3aHATHI
[Mpaktudeckoe 3ansarue 11 «J{edcTBHS ¢ KOMIUIEKCHBIMU YHCIIAMH, 3aTIMCAHHBIME B Pa3IMYHBIX OpMax» 15

IIpakTtuueckoe 3anstue 12 «PemnieHue ypaBHEHUN ¢ KOMIUIEKCHBIMU KOPHSIMI




CamocTrosiTenbHast padoTa

18
Pa3nen 4. OCHOBBI MATEMATHYECKOI'0 AHAJIN3A 10/64
Tema 4.1. Coxaepsxanue yueOHOro MaTepuasia MK 1.1. - 1.6, IIK
®ynxuus. lpenen | 1. TNousaTue pyHKINH, €€ CBOHCTBA, CIOCOOBI 3aJaHUSL. 1 2.1.-23,1IK 34,
(pyHkuuu 2.Onpexenenue npeaena GyHKINU; TEOPEMBI O TIpeiesiaXx. HenpepbIBHOCTD (QyHKIMH. 11K 4.2.
B ToM 4ncie MpaKTHYeCKUX M JIA00PaTOPHBIX 3aHATHI OK 01, OK 02,
[paktndeckoe 3ausTHe 13 «BpIurcieHye npesena B TOUKe U Ha OECKOHEYHOCTHD 1
IIpakTiaeckoe 3ansaTue 14 «PackpbITHe HEOTIPeneICHHOCTEH. 3aMevaTeIbHbIEC TPEICIbDY
CamocrosiTeibHast paboTa 10




Tema 4.2.

JAnddepennuanbHo
e HCYHCJIeHue

Conep:xanue yueGHOro MaTepuaja

1.0mpenenenre MPOU3BOMHOHN, €€ TEOMETPUICCKAN M MEXaHWYCCKUH CMBICT, MpaBUiIa HAXOKICHHS
IPOU3BOAHOM.

2.IIpou3BogHBIE OCHOBHBIX M CIOXHBIX (QYHKIMHA. PackpbiTHe HeompeneleHHOCTeH € TMOMOILIBIO
npasuia Jlanurans.

3.MonoTtonHoCcTh yHKIMH. HaxoxneHne 3KkcTpeMyMOB 10 TPOU3BOTHOM [IEPBOTO MOPSAKA.
4.BrIyKJI0CTh, BOTHYTOCTh (QYyHKUMH. HaxoskaeHue Todyek meperrnba MO MPOU3BOTHON BTOPOTO
MopsizIKa.

5.DyHKIIMY HECKOJIBKUX NIEpEMEHHBIX. [[0HATHE YaCTHON IIPOU3BOIHOM.

6.Haunbonbiiee, HanMeHblIee 3HaYeHNE (YHKIMU Ha IPOMEXKYTKE.

B ToM uncie MNPAKTHYCCKUX U ﬂaﬁopaTopm,lx 3aHSATHI

[Ipaktuueckoe 3ansarue 15 «"eomMeTpUUECKU U MEXaHUYECKUI CMBICI IPOU3BOJHOM MPU PELLICHUU
MPaKTUYECKUX 3a]a4»

[Ipaktnueckoe 3anstue 16 «Bprancienne Npou3BOAHBIX ¢ IPUMEHEHUEM NPaBuI U HopMy»
[Ipaktudeckoe 3austue 17 «MccnenoBanne u nmocrpoerne rpaduka GyHKIUN. ACUMITOTHD)
[pakTryeckoe 3anstre 18 «Onpenenenne HaMOONBIIEr0 U HAMMEHBLIETO 3HAYCHHN (YHKIIUI

MK 1.1.-16,1IK
2.1.-23.,1IK 34,
K 4.2.,

OK 01, OK 02,

CamocrosiTeqbHast padora

12

Tema 4.3.

Auddepenunan
pynkuum.

Conep:xanue yueGHOro MaTepuasa

1.0Onpexnenenune auddepeHmana 1 HPUMEHEHHE €T0 K PA3TUYHBIM TPUOIMKEHHBIM BBIYHCIICHUSM.

B ToM unciae MNPaAKTHYCCKUX H ﬂaﬁopaTopme 3aHSATHI

[Ipaktnueckoe 3anstue 19 «Beruucnenne npuOIMKeHHbIX 3HaueHUH QYHKIMHA. OLEHKa HOIPELTHOCTI
[paktrueckoe 3ansatue 20 «IIpubmmxEHHOE BEIYKMCIEHNE 3HAYEHUH CTENIEHN U KOPHS»

CamocrosiTeqbHast padoTa

10

K11 -16,IIK
21.-23,1IK 34,
1K 4.2.—

OK 01, OK 02,

Tema 4.4.
HHTerpansnoe
HCYHCJICHHE
(pyHxuuu onHoM
nepeMeHHOMH

Conep:xanue y4eOHOro MaTepuasa

1.HeonpenenénHslil HHTErpall, €ro CBOMCTBA. BrIunciieHne HeonpeaenEéHHOro HHTErpaia METoJaMU
HEIIOCPEICTBEHHOI'O MHTETPUPOBAHUS U TIOJCTAHOBKH.

2.Onpenenénnspiit uaTerpan. OcHoBHas (OpMyIia HHTETPaIbHOTO UCUUCIICHHS.

3. [IpuioxxeHuns onpenenéHHOro HHTErpata B reoMeTpuy (TUTOMaab KPUBOJIMHEHHON Tpaneiy, 00bEM

TeJ BpallleHus, [UTMHA IyTH)

B ToM 4HciIe IpaKTHYECKUX U JIA00PATOPHBIX 3aHATHI

K 1.1. - 1.6, IIK
21.-23.,1IK 34,
K 4.2.

OK 01, OK 02,




[IpaxTrueckoe 3anaTue 21 «BrranuciaeHue HeonpeAeIEHHOTO HHTETpaia 1Mo TabIuIe
[paktudeckoe 3ansTre 22 «MeToa 3aMeHbI, pa30ueHIe Ha YaCTH U UHTETPUPOBAHHUE IO YACTSIM B
HEOTPEACAEHHOM HHTEIPAIIC)»

[IpakTuueckoe 3ansarue 23 «[Ipunoxxenue HeonpeACIEHHOTO UHTETpaia B QU3UKE U TEXHUKE»
[IpakTuueckoe 3ausatue 24 «Meton IpsSAMOYTOILHUKOB U TPATICIIUIA PU BEIYUCICHUH OIIPEICIEHHOTO

CamocTrosiTesibHAs1 padoTa 16
Pa3gen 5. OcHOBBI TEOPHH BEPOSITHOCTEH M MATEMATHYECKOH CTATHCTHKH 4122
Tema 5.1. Copaepxxanne yueOHOTro MaTepuaia
CoObITHS, 1.IlonsiTHE CitydaitHOTO COOBITHS. BUIBI CiTydaitHBIX COOBITHIA. 2H ffgl 3_ iTEISé 1;1:
KOMOMHATOPHKA, | 2.0CHOBHBIE TEOPEMBI KOMOHMHATOPHKH. 05 K 4.2, ’ ’
BEPOATHOCTDH 3.OCHOBHBIE TEOPEMBI U NPABUJIA TEOPUH BEPOATHOCTEH. OK 01, OK 02,
B ToM 4uciie IPaKTHYECKUX U JIA00PATOPHBIX 3aHATHI
[Ipaktuueckoe 3ansTue 25 «Bpruucnenne BeposTHOCTEN CITydaiHbIX COOBITHIN 05
[IpakTrdeckoe 3ausTre 26 «Penenrne KOMOMHATOPHBIX 3a/1a9»
CamocrosiTeqibHasi padoTa 10




Tema 5.2. Conep:xaHue y4e0HOT0 MaTepuasia MK 1.1 -16,IK
OcHoBHBbIE 1.IIpeaMeT MaT. CTATUCTUKH, €€ OCHOBHBIC MTOHATHSA. UHCIOBBIC XapaKTEPUCTUKU BHIOOPKH. 2.1.-23,1IK 34,
TMOHSITHS MaT. 2.'eomeTpryeckass MHTEpPNPETALMs  CTATHCTUYECKOTO  paclpenesieHHs BbIOOPKH  (TIOJMTOH | 1 K 4.2.
CTATHCTHKH. THCTOTpaMma) OK 01, 0K 02
Be16opounbie psiabl | B ToM 4HcIe IPAKTHYECKHX M JIA00PATOPHBIX 3aHSATHI
PACHpeNeIeHust. | TTpaxruueckoe 3ausaThe 27 «AHAIU3, 00pabOTKa M rpaQMUIECKOE MPEIOCTABIEHHE TAHHBIX) 5
[Mpaktiueckoe 3ausTHe 28 «[10JUroH 1 TUCTOrpaMMa B PEIICHHH MPAKTUYECKUX 3a1a4 C MAaCCHBAMM
IIpakTudeckoe 3anstue 29
CamocTrosiTenbHasi padoTa 12
IMpome:kyTouHasi aTTecTalNsA, IK3aMeH 2
Bcero: 175

10




3.YCJIOBHUSA PEAJIM3AIIMA YYEBHOU JUCIUILIVHBI

3.1. nsa peanu3anuu MporpaMMbl y4eOHOW JUCHUIUIMHBI TPEIyCMOTPEH KaOWHET
«MareMaTH4eCcKnX JUCITUTIINHY, OCHAIIICHHBIN.
O6opynoBaHne y4eOHOro KaOuHeTAa:

- IOCAJOYHBIC MECTa I10 KOJ'II/I‘ICCTBy CTy,I[CHTOB;

- pabouee MeCTO MpernoaaBaTes;

- KOMIIJICKT y‘lC6HO-HaFII$IHHI)IX HOCO6I/II71 110 MaTCMAaTHKCE,
TexHHYECKHE CPEACTBA 00yUeHUsI:

- KOMIIBIOTCP C JIMICH3UOHHBIM MMPOTrPpaMMHBIM 066CH6'-ICHI/I6M;
- JOCTYII K CCTU I/IHTepHeT;

- MyJIbTUMENA IIPOEKTOP;

-K&HLKy.TI?ITOp

3.2. UadopmannonHoe odecriedeHne peaan3aliy IporpaMMbl

g peanuzanuy MporpaMMbl y4eOHOW TUCHMILIUHBI OnMOmuorednbiit ¢pouny BBIY ykoMiuiekToBaH
MEYaTHBIMU U SJICKTPOHHBIMU U3JaHUSMU.

OOyyvaromuecs W3 4YHWCIa HWHBAIWAOB W JIMI C OTPAHHYCHHBIMH BO3MOKHOCTSMH 30POBbBS
oOecrieveHbl TIeYaTHBIME U (VITH) JIEKTPOHHBIMHE 00pa3oBaTeIbHBIMH pecypcaMu B popMax, alalTHPOBAHHBIX
K OrpaHUYCHUAM HX 3J0POBbA.

3.2.1 OcHOBHBIC TIEUATHBIC U SJICKTPOHHBIC U3IAHHSI

1. A6nynmuna, K. P. Marematuka : yuebnuk mqia CIIO / K. P. A6nynnuna, P. T.
MyxametauaoBa. — Capatos : [Ipodo6pazoBanue, 2021. — 288 ¢. — ISBN 978-5-4488-0941-5. —
TekcT : SJeKTpOHHBIA // DNEKTpOHHBIM pecypc uudpoBoir obpazoBarenbHOr cpeabl CIIO
PROFo6pazoBanue : [caiit]. — URL: https://profspo.ru/books/99917 (mara oOparieHus:
18.11.2020). — Pexxum noctyna: ais aBropusup. [lonb3oBareneit

2. AwnTtoHOB, B. U. DnemenTapHas 1 BbIcIIas MaTeMaTHKa : yueOHoe nocodue juist cro / B.
. AuTtonos, @. U. Konenesuu. — Cankr-IlerepOypr : Jlans, 2022. — 136 ¢. — ISBN 978-5-8114-
8759-2. — Tekcr : snexTpoHHbI // JlaHb : snekTpoHHO-OMOnMoTeuHast cuctema. — URL:
https://e.lanbook.com/book/208562

3. baspun, U. 1. Marematuka a1 TEXHUUECKUX KOJUIEKEH M TEXHUKYMOB : YUEOHHK U
NPaKTUKYM ISl cpeHero npodeccruonansHoro odpazosanus / M. U. baBpun. — 2-e u3z., ucrp. u
nor. — Mocksa : UznatensctBo FOpaiit, 2021. — 397 c. — (IIpodeccuonanbHoe oOpa3oBaHue). —
ISBN 978-5-534-08026-1. — Tekct : onektponnsii //  DOBC IOpait [caiit]. —
URL.: https://urait.ru/bcode/470393 (nara obpamenus: 12.08.2021).

4. boromonos, H. B. Ilpaktuueckue 3aHstus no marematuke B 2 4. Yactp 1 : yueOHoe

nocobue ans cpenHero npodeccuoHanbHoro oopazosanus / H. B. boromonos. — 1l-e u3n.,
nepepab. u gon. — MockBa : M3marensctBo Opaiit, 2023. — 326 c. — (IIpodeccuonanbuoe
obOpazoBanue). — ISBN 978-5-534-08799-4. — Tekcrt : snekrponHb // OOpazoBaTenbHas

wiatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/512668
5. boromonos, H. B. Ilpaktuueckue 3anstus mno maremartuke B 2 4. Yactp 2 : yueOHOE

nocobue A cpenHero npodeccuonanbHoro oopazosanus / H. B. boromonos. — 1l-e u3n.,
nepepab. u gon. — MockBa : M3marensctBo Opaiit, 2023. — 251 c. — (IIpodeccuonanbroe
obOpazoBanue). — ISBN 978-5-534-08803-8. — Tekcr : snekrponHbli // OOpazoBaTenbHas

wiatdopma Opaiit [caiir]. — URL: https://urait.ru/bcode/512669
6. boromonoB, H. B. Ilpakruyeckue 3ansaTus 1no marematuke B 2 4. Yacte 1 : yueGHOE

nocobue st cpeaHero npodeccuoHanbHOro obpaszoBanus / H. B. boromomnos. — 1l-e wu3n.,
nepepab. u gon. — MockBa : M3parensctBo IOpaiit, 2022. — 326 c. — (IIpodeccuonanbHoe
obpazoBanme). — ISBN 978-5-534-08799-4. — Tekcr : snekrpoHHBIH // OOpazoBaTenbHas

iatgdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/490666 (nata obpamenus: 05.04.2022).
7. boromomnos, H. B. Ilpaktuueckue 3aHsATHsA 1m0 MaTemaTuke B 2 4. Yacte 2 : ydeOHOE
11


https://e.lanbook.com/book/208562
https://urait.ru/bcode/470393

nocobue st cpeaHero npodeccuoHanbHoro obpaszoBanus / H. B. boromomos. — 1l-e wu3n.,
nepepab. u nomn. — Mocksa : U3narensctBo Opaiit, 2022. — 251 c. — (IIpodeccuonanbnoe

obpazoBanmue). — ISBN 978-5-534-08803-8. — Tekct : snextponHblii // OOpa3oBarenbHas
matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/490667 (nata o6pamenus: 05.04.2022).

8. I'annuena, A. B. IlpakTukyMm 1o MareMaTHueCcKOW CTaTUCTUKE ¢ mpumepamu B Excel :
yuebHoe mocodue s crio / A. B. 'anunuesa, A. B. 'annueB. — 2-¢ 3., crep. — Cankr-IlerepOypr
: Jlanb, 2022. — 112 c. — ISBN 978-5-8114-9550-4. — TekcT : anekTpoHHbI# // JIaHb : 3J1eKTpOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/200444 (mata oOGpaiicHHS:
22.06.2022). — Pexxum JrocTyrma: s aBTOpHU3. T0JIb30BaTENICH.

9. I'moroBa, M. FO. Maremartuueckasi 00paboTka HHPOPMALIUH : YUSOHUK M MPAKTUKYM IS
cpenuero npodeccuonansHoro obpazosanusi / M. FO. I'motoBa, E. A. CamoxBanoBa. — 3-¢ u31I.,
ucrip. u gorn. — MockBa . M3garensctBo IOpaiit, 2021. — 301 c. — (Ilpodeccuonanbroe
obpazoBanue). — ISBN 978-5-534-13854-2. — Tekcr : anekrponnsiii // ObC IOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/471349 (narta obpamenus: 12.08.2021).

10. Hamunrep, B. A. Martemaruka: oOpaTHbie TpUroHOMeTprudeckne GyHKuu. Pemmenne
3aja4 : yaueOHoe rmocodue Aiis cpenHero npodeccuonanbuoro odpasosanus / B. A. Jlanunrep. — 2-
e m3., ucnp. u gon. — Mocksa : U3narensctBo FOpaiit, 2021. — 147 ¢. — (IIpodeccrnonansHoe
obpazoBanue). — ISBN 978-5-534-08452-8. — Tekcr : anekrponnsiit // DbC FOpaiit [caliT]. —
URL.: https://urait.ru/bcode/472771 (nata oopamenus: 12.08.2021).

11.  Janunrep, B. A. MaremaTuka: TpPUrOHOMETPUYECKUE YPABHEHUS] U HEPABEHCTBA :
yaeOHOoe Tocodue st cpeiHero npodeccuonanpHoro oopasosanwus / B. A. Jlanmarep. — 2-e w3,
ucnp. U gomn. — MockBa : UznarensctBo IOpaiir, 2021. — 136 c. — (IIpodeccuonanbuoe
obpazoBanue). — ISBN 978-5-534-08453-5. — Tekcr : anmekrponnsiit // DBC FOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/472965 (narta oopamenus: 12.08.2021).

12. Jlrobenkuii, B. A. DnemeHTapHass MaTeMaTuKa ¢ TOYKH 3peHUs Bbiciiei. OCHOBHBIC
NOHSTHS | ydeOHOe mocobue Aiisi cpeiHero npodeccuonaabHoro oopazosanus / B. A. JlroGenkuii. —
3-e ma. — Mocksa : MHzmarensctBo IOpaiit, 2021. — 537 c. — (IIpodeccuonanbroe

obpaszoBanue). — ISBN 978-5-534-12055-4. — Tekct : anextpoHHblil / OBC FOpaiiT [caiiT]. —
URL.: https://urait.ru/bcode/474952 (nata oopamienus: 12.08.2021).

13. ®ponos, A. H. Kpatkuit kypc Teopuu BEpOSTHOCTEH U MaTeMAaTUYECKOH CTaTHUCTUKU :
yaebHoe nocobue mist crio / A. H. ®ponos. — Cankr-IlerepOypr : Jlans, 2021. — 316 ¢. — ISBN
978-5-8114-8343-3. — Tekct : 21eKTpoHHBIN // JlaHb : 3JIeKTpOHHO-OMOIMOTEYHAsT CUCTeMa. —
URL.: https://e.lanbook.com/book/183368 (mata obparuenus: 22.06.2022). — Pesxxum goctyma: s
aBTOPH3. M10JIb30BATENEH.

3.2.2. JIOTIOTHUTENbHBIC UCTOYHUKHU

1. DnextponHo-6ubMMOTEeUHAast cuctema «Jlanb» — URL: https://e.lanbook.com/

2. DnekTpoHHO-OMOIMoTeYHas cuctema «3Hanuym» — URL: https://znanium.com/
3. Hayunas snekrponHas 6ubmuoreka «eLibrary» — URL: https://elibrary.ru/
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB
OCBOEHUSA YYEBHOW JUCIHUIIINHBI

Pe3yabTaThl 00y4enus

KpuTepun onenkn

MeToabl OLIEHKH

HepequL 3HaHPII>i, OCBAanWBACMBIX B paMKaxX JUCHUITJIUHBI:

- 3HAQUYCHHC MaTCMaTUKH B

npodeccnoHaITbLHON
JICSITEIIBHOCTH u pu
ocoenuu [1IICC3;

- OCHOBHBIC MaTEMaTHYECKHE
METOIBI pelieHus
MPUKIIAIHBIX 32/1a4 B 00J1aCTH
poheCCUOHATBHOM
JICSITEIIBHOCTH;

- OCHOBHBIC TOHSTHS W

METObI MaTeMaTHU4YeCKOIo
aHaIM3a, JIMHEHHO! anreOpsl,
TCOPHU KOMIUICKCHBIX YHCCII,
TEOpUU  BEPOSATHOCTEHM U
MaTeMaTH4eCKOn
CTaTHCTHKU;

- OCHOBBI MHTETPAJIbHOTO U
mQepeHInaIEHOTO

HNCUYHCIICHUA.

- 000CHOBBIBAET 3HAUCHHE
MaTEMaTHKH B IPO(ECCHOHATBHOM
JIeATENIbHOCTH U TIPU OCBOEHUU
IIICC3;

- IEMOHCTPUPYET 3HAHUSI OCHOBHBIX
METOZOB peLlIeHUs 3ajay;

- IEMOHCTPUPYET 3HAHUSA OCHOBHBIX
MIOHATHH U METOJIOB
MaTeMaTHIeCKOTO aHAIN3a, IMHCHHON
anreOpbl, TEOPUU KOMIUIEKCHBIX
YHCEJI, TCOPUU BEPOSITHOCTEN U
MaTEeMaTHYECKON CTaTHUCTHKH;

- IEMOHCTPHPYET 3HaHMsI OCHOB
MHTETPAIBLHOTO U

nud hepeHInaTbHOTO UCUHUCICHHUS.

- OIlGHKa KadecTBa 3HaHUM

npu BBITTOJTHEHUU
CTYJICHTAMH TPAKTHYECKUX
pabor;

- aHamu3  BBINIOJHEHUS

JOMAIITHHUX 3aJaHMI;
- HaOmOACHWE W aHaIU3
JIESATEIbHOCTA CTYJIEHTOB B
Tporecce BBITTOJTHEHHSI
ayJUTOPHBIX H
BHCay,ZLI/ITOpHI)IX 3aI[aHI/II‘/'I;

- OIIGHKA KadecTBa 3HAHUIM

IpH cllaye 3ayera.

Ilepeuens ymMeHuil, OCBaMBaEMBbIX B paMKax JUCLUIUINHBL:

- pemiath MPHUKJIaTHbIC 3aa9H
B obnactu
poheCcCHOHATBHOM
JIESITENLHOCTH.

- YMEET pelaTh MPHUKJIaIHbIC 331a49H B
o0nacTu mpoheCCUOHAIBHOM
JIeSATEIbHOCTH.

- OIlIEHKAa KayecTBa 3HAHUU

npun BBITIOJIHCHU U
CTyJICHTAaMH  TMPAKTHYECKUX
pabor;

- aHaJIu3 BBITIOJTHCHUA

JIOMAIIHUX 3aJaHHMH;
- HaONOZCHWE U aHaJIu3
JEATENIBHOCTH CTY/EHTOB B
nporiecce BBITIOJIHEHUS
ayIUTOPHBIX 3aJaHUll;

- OIICHKa KadecTBa 3HaHUI

Ipu caavc 3a4eTa.
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KoHTpObHO-0IIEHOYHBIE CPEJCTBA Uil TPOBEJCHHS TEKYIIET0 KOHTPOJII U TPOMEXKYTOUHOU
arrectaruu 1o y4uebnor mucrmummae OI1.01 «Marematwdeckue METOIBI PEIICHHUS IPHUKIAIHBIX
npo(eCCHOHANBHBIX 3ajJa4y» pa3paboTaHel B cooTBeTcTBUU ¢ TpeboBanusmu @OIOC CIIO mo

cnenuansHoct  21.02.19 «3emieycTpoiCTBO», YTBEp:KIACHHOTO mpHKazoM MuHoOpHayku P® ot
18.05.2022, Ne339.

PazpaboTumk(m):
H.H. Cepruenxko, npenoaaBareinb Kojuiemke ceppuca u auzaitna @I'bOY BO «BBI'Y»

PaccmoTpeHo Ha 3aceiaHNK [UKJIOBOM METOJMUYECKON KOMUCCHN MaTeMAaTUKU U HHPOPMATHKH
IMpotokon Ne 9  or«15» wmas 2026T.

IIpencenarens LIIMK ﬁf H.H. Cepruenko
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1 O01IMe moJIoKeHust

KontponsHo-o1teHouHbIe cpenctBa (manee — KOC) mpemHasHadeHbl TSI KOHTPOJS M OICHKH
00pa30BaTeNbHBIX AOCTIKEHUI 00y4JalonXxcs, OCBOMBIIUX MporpamMmy yaeoHon mucrummumuabl OI1.01 «
MareMaTruecKkre METO/IbI PEHICHUS IPUKIAJHBIX MPOPECCUOHANBHBIX 3aaW.

KOC BxmouaroT B ceOs KOHTPOJBHBIE MaTepHanbl A NPOBEIEHHS TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH M TMPOMEXYTOYHOW AaTTeCTallMd MO JTUCIHUILUIMHE, KOTOpas MpOBOTUTCS B (opme
nmud dhepeHnrpoBaHHOTO 3a4éTa (C HMCIIOIIb30BaHWEM OLIEHOYHOTO CPEACTBA - YCTHBIM ompoc B (opme
OTBETOB Ha BOMPOCHI, YCTHBIH onpoc B hopMe cobeceJoBaHUs, BHIITOTHEHNE MTUCHbMEHHBIX 3aJaHHH )

2 Ilnanupyemblie pe3ysbTaTbl 00y4eHHUSI MO AUCHUILVIAHE, 00ecTeYnBaKOIIUe
€3yJ1bTAThl 0CBOEHUsI 00Pa30BaTEIbHOI POrPaMMbI

Kon Kon
OK, TIK pesynbTara HanmenoBanue pe3yipraTta 00ydeHus
o0yueHus
OK 01 31 OCHOBBI MAaTEMaTHYECKOTO aHajlHu3a, JUHEWHOW anreOpsl M aHaIMTHYECKOU
OK 02 TeOMETPHUH.
IIK 1.3- 32 OcHoBHI muepeHnnaI-HOTO U HHTETPATBHOTO HCYUCIIESHUS.
Hligtl- 33 OCHOBBI T€OPUH KOMIIJIEKCHBIX YHCEl.
23 V1 BLII'IOJ'IHSI];L Olepaliy HaJ MAaTPUIIAMH W pelIaTh CHUCTEMbl JIMHEWHBIX
K 3.4 YpaBHEHHH.
K 4.2 y2 OmnpenensTe Npeen NoCIeA0BaTeILHOCTH, Mpeiell QYHKIUH.
Y3 [Tpumenste MeTonbl AU depeHaTbHOTO U HHTErPATbHOTO UCYHUCIICHHUSL.
va Hcnonp3oBath MeTobl MU QEpeHINPOBAHUS M UHTETPUPOBAHHS JUIS PELICHUS
MPAaKTHYECKUX 3a/1ad.
Y5 Pemrates muddepeHnnanbble ypaBHEHHS.
) [Tonp30BaTHCS MOHATUSIMHA TEOPUH KOMIUIEKCHBIX YHCEL.
v7 Pemrate 3amaun, UCmonb3ys ypaBHEHUS MPSIMBIX U KPUBBIX BTOPOTO  TOPS/IKA HA
TUIOCKOCTH

3 CooTBeTCTBHE OLIEHOYHBIX CPEACTB KOHTPOJMPYEMBIM pe3yJibTaTaM 00y4eHust
3.1 CpeI[CTBa, NMPUMEHACMbIC 1JISI OCHKH YPOBHSA T€O eTH4YecKoil MnoAroTOBKH

Kpatkoe

paszena

HaAaMMCHOBAHUC

(Mopynst) / Tembl
JIUCTIUTUTAHBI

Kon
pe3yib
TaTa
00yue
HUA

Iloka3zaTrenb oBiIazeHus
pe3ynbraTaMu 00y4eHus

HaumenoBanme O11eHOYHOTO CPEICTBA U
npeacrasnenue ero B KOC

Tekymmit
KOHTPOJIb

IIpomexxyTouHast
aTTecTauus

Paspest 1. DieMeHTHI JIMHEHHOM a1re0pbl H AHAJMTHYECKOH IreOMeTPHHU

CriocoOHOCTh epeyHCsITh
CBOICTBa MaTpuL U

Yemmuwiii onpoc,
(n. 5.1, eonpocwi -

Bonpocwt na

ypaBHEHUI METOJIOM OOpaTHON

(n. 5.1, eonpocwi 9-

31 . ough.3auem  (n.
onpeaenuTenel, HAXOIUTh MTyTH 8)
Tema 1.1. 6.1)
peleHus Pegpepam 5
Martpunsl u -
Yemmuwii onpoc, Bonpocwl Ha
OINpeAeTUTENN CriocoOHOCTE BBIIONHATH
N (n. 5.1, sonpocul 4- | ough.3auem
Vi JeHCTBUS HaJ MaTPUIIAMHU, 5) (1.6.2)
BBIYUCIIATH OIPENEIUTENN e
Tecm 1
Ilepeuncienue
OCJIEN0BAaTEILHOCTH IEUCTBUN Yemmuwiii onpoc,
N Bonpocwl Ha
Tema 1.2. 3] NIPY peLICHUH CUCTEM JIMHEHHBIX | (1. 5.1, 6onpocel 9- ouch sauem  (n
Cucrembl ypaBHEHUI METOIOM OOpaTHON 16) 6 1)' ’
JTUHEHHBIX MaTpHIIBL, TI0 GopMyIIaM Tecm 2 '
ypaBHEHUI Kpamepa, metogom 'aycca
V] Pemenne cucrem TMHEHHBIX Yemnwii onpoc, Bonpocwt na

ough.3auem
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Kpatkoe Kon HanmenoBaHue 01IeHOUYHOTO CPENCTBA U
€3yIb npencrasienue ero B KOC
HaUMCHOBaHHE | PE3Y [Tokazarenp oBiageHUS ped
paszgena TaTa 6 T . n
(Momys) / Tembi | oGyue pe3ynbraTamu 00y4IeHus eKyInn POMEXyTOUHAS
JUCIUTIIAHBI s KOHTPOJIb aTTecTaus
MaTPHIIBI 16) (n.6.2)
- Pemenue cucrem JIMHENHBIX Pegepam 5
ypaBHeHU# 1o popMynam
Kpamepa
- PemieHue cucreM TMHEMHBIX
ypaBHeHu# meTooM ['aycca
CriocoOHOCTh yKa3bIBaTh
anreOpanveckyro, .
Yemuwiu onpoc,
TPUTOHOMETPUIECKYIO U Bonpocut na
(n. 5.1, eonpocsi
33 MOKAa3aTeNBHYI0 (OopMY 44-51) ough.3auem  (n.
KOMITIEKCHOT'O YMCIIa. 3HATh 6.1)
Tema 5.1. Pegpepam 1
K MTOHATHS MOIYJTb ¥ apTYMEHT
OMILICKCHBIC KOMILIEKCHOTO YHC/Ia
ancna [IpoBOaUTH NEHCTBUSA C Bonpocwt na
KOMIUIEKCHBIMU YHCIIAMHU, Vemuwiii onpoc, ough.3auem
V6 HaXOJIUTh MOIYJIb U apTyYMEHT, (n. 5.1, sonpocoi (n.6.2)
peluaTh KBaJpaTHbIe ypaBHEHUs, | 44-51)
ecm ero D<O
Yemmuwiii onpoc,
N Bonpocwt na
Buner ypaBHEHUS NPSAMBIX, TUHAN | (1. 5.1, 6onpocsi
Tema 1.2. 31 N ough.3auem  (n.
BTOPOTO TOpsiiKa U ux coiictea. | 30-36)
3eMeHTEHI 6.1)
N Pechepam 6
AHATTMTUYECKOM .
COMETOMH Pewate 3apaun, ucrnonb3ys Yemmuwiii onpoc, Bonpocet na
p y7 ypaBHEHUS MPSIMBIX U KPUBBIX (n. 5.1, sonpocul ough.3auem
BTOPOTO MOPSIJIKA Ha MJIOCKOCTH 37-43) (n.6.2)

Paznen 2. OcHoBbl n1udde

PCHIHUAJTBHOIO U UHTECIPAJbHOI0 U

CUHUCJICHUSA

3HaTh OIpeACJICHUC Ipeaciia
IOCJICA0BAaTCIIbHOCTHU U €T0

Yemmuwiii onpoc (n.
5.1, sonpocwt 56-

Bonpocwt na

31 CBOICTBA, ONIPEEICHHE oug.3avem  (n.
Tewma 2.1. » OTIpEAL 67) ¢ L
MOHOTOHHOI 6.1)
[penenst u Peghepam 3
HEPEpHIBHOCT HIOCJIETI0BATEIbHOCTH
CriocoOHOCTB BBIYUCIISATE MPEEI Bonpocwt na
Tecm No 1 (n.5.3,
Y2 MOCJIEI0BATEIILHOCTH, TPEIeT ough.3auem
sapuanmwl 1-3)
GyHKIIH (n.6.2)
CriocobHOCTh POPMYITHPOBATH
npasuia auddepeHpoBanust U | Yemuwiii onpoc (n. | Bonpocul na
31 MEPEUHCIISATH TPOU3BOTHEIE 5.1, sonpocwt 66- ough.3auem (.
OCHOBHBIX 3JIEMEHTapHbBIX 79) 6.1)
GyHKIMI
Tena 2.2 CrniocoGHOCTh (hOpMYTUPOBATH
Tnd (be' éH it TEOMETPUUYECKUH U Yemnuuwii onpoc, Bonpocwt na
Hoe peHit 32 MEXaHUYECKUI CMBICIT (n. 5.1, sonpocwl ough.3auem  (n.
S [POU3BOJHOM; TIpaBHJIa 68-79) 6.1)
(byHKIIH 0HOM JudhepeHInpoBaHUs
N Konmponvnasn Bonpocwt na
MepeMEHHOMN CrocoOHOCTh HAXOIUTh
v3 MIPOM3BOJHBIE CIIOKHBIX (PYHKIMH paboma Ne I (n.5.4, | oud.3auem
sa0anus 1-3) (n.6.2)
1 BBICIIMX HOPSIIKOB
Pedepart 4
Yemnwii onpoc, Bonpocwt na
Cr1ocoOHOCTh HCCIEA0BaTh
Y4 (bYHKIIHIO U CTPOHTH Fpadu (n. 5.1, sonpocwr 4- | ough.3auem
Y P P 5) (n.6.2)

17




Kpatkoe Kon HanmenoBaHue 01IeHOUYHOTO CPENCTBA U
HauMEHOBaHUE pE3YIIb MokazaTens OBJIAICHIS npEaACTaBJIICHUEC €TI0 B KOC
paszgena TaTa .
(Monys1s) / TeMBI | ofyue pe3ynbraTamu 00y4IeHus Texkymmii IIpomexyTouHas
JUCIUTIIAHBI s KOHTPOJIb aTTecTaus
CrocoOGHOCTh TTPHUBOINUTD Yemmuwiii onpoc,
31 npumeps! auddepeHnnanbHbIX (n. 5.1, 6onpocul Bonpocur k
ypaBHeHuit. Onpeaensats nopsaok | 109-114) sauemy (n. 6.1)
1 CITIOCOOBI PEIICHMUS. Pepepam 8
Cr10coOHOCTh OIMCAHUS .
Yemmuwii onpoc,
MPOIIECCOB B €CTECTBO3HAHHUU U Bonpocut na
(n. 5.1, eonpocsi
Tema 2.3. 32 TEXHUKE C 109-114) ougp.zauem (n.
Huddepennman moMoIIbio T hepeHInaTbHBIX Pecpepam 8 6.1)
bHBIC YPaBHEHHUSI ypaBHEHUH
Pemmath An(depeHIaTbHbIC Yemmuwiii onpoc, Bonpocwt na
y3 yPABHEHHS! TIEPBOTo TOpSIKA (n. 5.1, 6onpocet 4- | ougp.3auem
5) (n.6.2)
Ucnonb3oBath Yemmuwiii onpoc, Bonpocwt na
Y5 nuddepeHIManbHbIC YPABHCHUS (n. 5.1, sonpocul 4- | ough.3auem
IpH pelIeHUH MPUKIATIHBIX 3a1ad | 5) (n.6.2)
Croco0HOCTh IEPEYHCIUTh
31 CBOWCTBA U METOJIBI Koncnexm rexuyuu Bonpocur k
HEOTIPE/ICTICHHBIX U sauemy (n. 6.1)
OTIpeieICHHBIX HHTETPAIOB
IIpunoxenue onpenereHHoro
Tema 2.4. HHTErpaja K BbIYUCICHHUIO Yemmuwiii onpoc, Bonpocwt na
WuTerpanbuoe 32 IUIOIIA/AEH MIOCKUX GUryp, (n. 5.1, sonpocwl ough.3auem (n.
HCUYHCIICHUE 00BEMOB Tell BpallleHus, My TH, 80-86) 6.1)
¢dyHKIUI onxHON MPONAEHHOTO TOUKON
MepEMEHHOMN Cnoco0HOCTh HAXOIUTh Yemmuwiii onpoc, Bonpocwt na
v3 HEOIIPE/IECTICHHBIE H (n. 5.1, sonpocwl 4- | ough.3auem
OIpeIeICHHbIC UHTETPAJIBI 5) (n.6.2)
CriocoOHOCTB HCIOIB30BATh Yemmuwii onpoc, Bonpocul na
V4 MHTErpallbHOE UCUUCIICHUE IIPU (n. 5.1, sonpocwl 4- | ough.3auem
pelIeHny 3a1a4 5) (n.6.2)

3.2 CpeIlCTBa, NPUMEHAECMbIE 1JIs1 OUCHKH YPOBHSA l'lpaKTH‘leCKOﬁ noArOTOBKH

Kpatkoe Kon HanmMeHoBaHME OLIEHOUHOrO CpECTBA
e3yJb u npenacrasiaeHue ero 8 KOC
HaMMCHOBAHHE | PC3Y, IToka3aTens oBiIageHUS pea
pasnena TaTa 6 o
(MozyIs1) / TeMbl obyue pe3yapTaraMu OOy4YeHHUs Tekyuii IIpomexxyTouHas
KOHTPOJIb aTTecTanus
IUCIIUIIIINHBI s P 11
Tema 1.1. MaTpuubl U onpeaeauTean
Tucomennoe

Brmmonmnenne
onepauui Haj
MaTpuLaMu

Brmonnenue nericTBUH HaJT

3a0anue Ne |

Bonpocw na

HaxXOAUTh ITYTHU PCIICHUS

(n.5.4, eapuanmuol
1-6)

V1 ough.3avem (n.
MaTpuilamMu (n.5.4, eapuanmuol 6 :S) (
1-6) '
Tucvmennoe Ilpakmuuecxoe
CrocoGHOCTh IepeUHCISITh
9 3a0anue N 1 3a0anue K 3auemy
31 CBOIICTBa MaTpPHII, HAXOIUTH MTyTH
(n.5.4, eapuanmor | (n 6.2)
pereHus 1-6)
Tucvmennoe
CrocoGHOCTh IEpeUHCIATH Bonpocwt na
9 . 3adanue Ne [
31 CBOICTBA OMpeCIUTENEH, ough.3auem (n.

6.1)
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Kpatkoe
HAaUMEHOBaHUE
pasnena
(Momymst) / Tembl
JUCTIATUTAHBI

Kon

HaumMenoBanue oLieHOYHOTO CpeacTBa

Pa3JINYHbIX OPSAIKOB

(n.5.4, sapuanmoi
1-6)

pe3yIb u ipeacrasienne ero B KOC
rara [Tokazarenp oBageHUSL -
oGyue pe3yabpraTamMu 00y4eHus Texkymmii IIpoMexyTrounas
s KOHTPOJIb aTTecTarus
Iucvomennoe Ilpaxmuuecxoe
V1 BreruucnsaTs onpenenurenu 3a0anue No | 3a0aHue K 3auemy

(n6.2)

Tema 1.2. CucTeMbl JIMHEIHBIX YPABHEHHUI.

Pemenue [Tepeuncnenne
. N Iucvomennoe
chcTeM MOCIIEA0BATENHOCTY ACHCTBUI Bonpocut na
31 N 3a0anue No | N
THHEHHBIX TpH PELICHHN CHCTEM JTHHEHHBIX (1.5.4, sapuarnmbr ug.3auem (n.
. ypaBHEHUI METO/IOM 00paTHOM 6.1)
ypaBHEHHUH. 1-6)
MaTpuupbl, o popmynam Kpamepa
Pemenune cucrem JTMHEHHBIX ITlpakmuueckoe
N . Iucvmennoe
ypaBHEHUI METO/IOM 00paTHOU 3a0anue K 3a4emy
3a0anue No |
p4! MaTpHIIBI (n6.2)
" (n.5.4, sapuanmoi
- Pemienue cucrem muHEHHBIX 1-6)
ypaBHeHu# no popmynam Kpamepa
[IpumeneHue [lepeuncnenue
Ppa3IUYHBIX MOCJIE0BAaTEILHOCTH ICUCTBUN TTucomennoe Bonpocsl na
METOJOB 31 MIPU PELICHUU CUCTEM JIMHEHHBIX 3adanue Ne [ ou qbp savem (n
peuieHus ypaBHEHUI METO/IOM 00paTHOU (n.5.4, sapuanmoi 6 1)' ’
JTMHEHHBIX marpuipl, o popmyinam Kpamepa, | 1-6) '
YpaBHEHUI MeronoM ["aycca
PeureHue cucteM TMHEHHBIX Ilpakmuueckoe
ypaBHEHUI METO/IOM 00paTHOU Iucvomennoe 3a0anue K 3a4emy
MaTpPUIIBI sadanue Ne | (n6.2)
V1 - Pentenue cucrteM TUHENHBIX (n.5.4, sapuanmoi
ypaBHeHuii o popmynam Kpamepa | 1-6)
- Pemrenne cucreM JTMHENHBIX Tecm
ypaBHeHuI MeToioM ['aycca
Tema 1.3. KomuiekcHbie yncia
CriocoGHOCTh yKa3bIBaTh
anreOpanvecKyro
T I/IFOII?IOMe IZ‘IG;CK 0" Hucemennoe Bonpocut na
p P Y 3a0anue Ne 16 P
33 MOKa3aTenbHyo hopMmy ough.3avem (n.
(n.5.4, eapuanmuol
. KOMITJIEKCHOTO YKcia. 3HATh 6.1)
JeiicTBus C 1-2
TOHSTHSI MOJTYJIb U apTYMEHT
KOMILIEKCHBIMH
KOMIUIEKCHOTO YHCIIa
YHCIIaMHU. "
[IpoBoauTh AeiicTBUSA C Tpakxmuueckoe
THucvomennoe
KOMILJIEKCHBIMH YHCIIaMHU, 3adanue K 3ayemy
3a0anue Ne 16
Y6 HaXOAWTh MOJIYJb M apTyMEHT, (n6.2)

peliaTh KBaJpaTHbIC YPaBHEHHUS,
ecim ero D<0

(n.5.4, eapuanmuol
1-2)

Tema 1.4. Daeme

HThI AHAJIUTHYECKO reoMeTpumn

Brinonnenue
IEUCTBUI C
BEKTOpPaMH.

v7

Brimonnenue neiicTBUM Haf
BEKTOpaMHU

- HaxoxJieHue ckaasipHOro,
BEKTOPHOTO ¥ CMEIIaHHOTO
MIPOU3BEICHUS BEKTOPOB

- [locTpoeHune Touek 1 HaXOXKACHNE
WX KOOPJAUHAT B IPAMOYTOJIBHON
JIEKapTOBOM U MOJISPHOM cucTemMax
KOOpAMHAT

Tucomennoe
3a0anue Ne 2

(n.5.4, sapuanmer
1-2)

Bonpocw na
ough.3avem (n.

6.1)
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Kpatkoe Kon HanmMeHoBaHUe OIEHOYHOTO CpeACTBa
€3yJib u npectasiaedue ero B KOC
HaUMCHOBaHHE | PE3Y [okazarens oBnaneHus e
paszgena TaTa 6 T . n
(Momys) / Tembi | oGyue pe3ynbraTamMu 00ydeHus eKyIIHH POMEXyTOUHAS
KOHTPOJIb aTTecTarus
JUCUUIIINHBI - Tp I
DdopmynupoBKka onpeaeicHuil U IIpakmuueckoe
PMY’THP p Iucvmennoe P
NepevrcIIeHIe CBOKCTB 3a0aHue K 3auemy
3adanue Ne 2
32 CKaJIIPHOT0, BEKTOPHOTO U (n6.2)
(n.5.4, sapuanmoi
CMEINIaHHOTO MTPOU3BEICHUS 1-2)
BEKTOPOB
3HaTh pa3inuYHbIe BUABI YpaBHEHUS
MPSIMOH Ha MJIOCKOCTH, YCIOBHS
Iucvmennoe
MapauIeIbHOCTH H Bonpocuel na
3amanue u 3a0anue No |
31 NEPIEHIUKYISAPHOCTH MPSIMBIX, ough.3auem (n.
oTIpe/ieTIeHHe (n.5.n, sapuarmoi
(opMyIbI HAXOXKICHUS yTiia 6.1)
napaMeTpoB 1-5
MEXIy MPSIMBIMHA, PACCTOSHUS OT
MPSMBIX Ha .
TOYKH JI0 TIPSIMOH.
IJIOCKOCTH U B
CocTaBnATh pa3INYHbBIE BHUIBI Tucvmennoe Ipaxmuuecxoe
MIPOCTPAHCTBE N
v7 YpaBHEHUH NMPSMBIX 1O 33IaHHBIM | 3a0anue Ne | 3adanue K 3ayemy
ycnoBusiM. Haxoaute yriasl Mmexay | (n.5.n, eapuanmer | (n 6.2)
PSIMBIMU 1-5
CriocoOHOCTB ONpeACHSTh INHAN
Iucvmennoe
BTOPOTO TOPSIIKA HA TUTOCKOCTH. Bonpocuet na
3ananue 3a0anue No |
31 YpaBHeHHE OKPYKHOCTH, JJUIHIICA, ough.3avem (n.
oTIpe/ieTICHHe (n.5.n, sapuanmoi
THIIEepOOIIBl M apaboisl Ha 6.1)
rapaMeTpoB 1-5
TUIOCKOCTH
KPHUBBIX BTOPOTO
HopsIKa Ha CocCTaBsATh ypaBHEHUS SJUIMIICA, Iucvomennoe Ilpakmuueckoe
p TUnepOOoIIBl, Tapabobl 1 3adanue Ne [ 3a0anue K 3a4emy
IIJIOCKOCTH. V7

OKpyxkHOCTH. Haxonuts ux
XapaKTEPUCTHKHU

(n.5.n, sapuanmot
1-5

(n6.2)

Tema 2.1. [Ipeaesibl 1 HENPEPLIBHOCTH

Tucomennoe

3HaTh ompezelieHne mpeaena Tpaxmuyeckoe
MOCJIEJOBATCIbHOCTHU U €TI0 3adanue Ne 3
31 . 3adanue K 3ayemy
CBOWCTBa, OIpeJIeIICHIE (n.5.4, sapuanmol (n6.2)
. n 6.
Brruucnenne MOHOTOHHOH MOCIIEIOBATENBHOCTH | 1-6)
TIpeAcoB CriocoGHOCTh BHIYUCIIATE MPEE Tpaxmuueckoe
dynKImit HocTe Hucvmennoe 5
JIOBAaTEJILHOCTH, MPeJIelT sadanue Ne 3 3a0anue K 3auemy
y2 HKIMU. Beruucnenue npenena 3 n6.2
(bynxn ped (n.5.4, sapuanmot ¢ )
(YHKIIUH B TOUKE U B 1-6)
0ECKOHEYHOCTH
Tema 2.2 MuddepenuuaibHoe ucuucaeHne GyHKIMN 0JHOM J1eliCTBUTEJbHOI NepeMeHHoil
CriocobHOCTh POPMYITHPOBATH Ipaxmuueckoe
TTucomennoe
npasuia audhepeHMpoBaHus U 3adanue K 3ayemy
3a0anue Ne 5
31 MIEPEYUCIIATE IPOU3BOIHBIE (n6.2)
(n.5.4, eapuanmuol
OCHOBHBIX 3JIEMEHTapHBIX 1-6)
GyHKIMA
C 5 1 Ilpakmuueckoe
BhIMHCICHNE MoCcOOHOCTh (b9pMyanOBaTb ) ucomenHoe sadanue K 3auemy
TeOMETPUYECKUI U MEXaHWYECKU | 3adanue Ne 5 6.2
HIPOU3BOJHBIX. 32 N (n6.2)
CMBICJI IIPOU3BOJAHOM; ITPaBUIIA (n.5.4, sapuanmol
IudQepeHInpoBaHus 1-6)
Tucvmennoe Ilpakmuueckoe
Cr10coOHOCTh HAXOAUTh
N 3a0anue Ne 6 3a0anue K 3auemy
v3 MIPOM3BOJHBIE CIIOKHBIX (PYHKIHMH

" BBICHIUX MOPSAAKOB

(n.5.4, eapuanmuol
1-6)

(no6.2)
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Kpatkoe Kon HaumeHoBaHue OIEHOYHOTO CpeICTBA
e3yib u npencrasiaeHue ero 8 KOC
HaMMCHOBAHHE | PC3Y, IToka3arens oBIaaeHUSA peA
pasmena TaTa 6 T . n
(MO / TeMbI oByue pe3ynbraTamMu 00ydeHus eKyIIHH POMEXyTOUHAS
KOHTPOJIb arTecTanus
JUCUUIIINHBI - Tp I
Crioco6HOCTE GOPMYIUPOBATE
(opmymp Tucomennoe
npaswia audGepeHIpoBaHUs U sadanue Ne 7 Bonpocut na
31 MEPEYNCIIATH IPOU3BOIHBIC - ough.3auem (n.
Uccnenopanue (n.5.4, eapuanmol
o OCHOBHBIX 2JICMECHTAPHBIX 6.1)
byHKIMH ¢ ., 1-8)
GbyHKIHH
TIOMOILIBIO
Tucomennoe Ilpakmuueckoe
TIPOW3BOTHBIX.
V4 CrocoOHOCTh UCCIIEN0BATE 3a0anue Ne 7 3a0anue K 3auemy

(YHKITHIO ¥ CTPOUTH TpauKh

(n.5.4, eapuanmuol
1-8)

(n6.2)

Tema 2.3. Mudde

PCHIHAIBbHbIC YPABHCHUSA

CrocoOHOCTh OIHCAHUS TIPOIIECCOB
B €CTECTBO3HAHWUH U TEXHUKE C

Tucomennoe
3a0anue Ne 12, 13

Bonpocwi na

32 ough.3avem (n.
Pemenue MOMOIIIbI0 MU HepeHINATBHBIX (n.5.4, sonpocwl 6 1(1;) ¢
¢ hepeHInab ypaBHEHUI 1-5) '
HBIX Tucvmennoe Ilpakmuueckoe
. Hcnons3oBath
YpaBHEHUH. sadanue Ne 12, 13 | 3aoanue k 3auemy
Y5 nmud dhepeHnranbHble YpaBHEHUS

IIpy pEIICHNUH NPUKIIaAAHBIX 3a1a4

(n.5.4, sonpocwl
1-5)

(n6.2)

Tema 2.4. MuTerpanbHoe ucuucjieHue GyHKIUA 0JHOMH epeMeHHOI

Brruucnenue Croco0HOCTh IEPEYHCIUTh Iucvomennoe
9 Bonpocut na
OTIPEICTICHHBIX 31 CBOIICTBA U METO/IBI 3a0anue Ne 8, 9 ouch.sauem (n
HHTETPaIoB HEONPEICTICHHBIX U ONPEACICHHBIX | (1.5.n4 6 1)' ‘
WHTETPAJIOB sapuanmol [-2) )
Iucvmennoe Ipaxmuuecxoe
CriocoOHOCTh HAXOAUTH
3a0anue Ne 8, 9 3a0anue K 3auemy
v3 HEOolpeIeJICHHbIE U OTpe/IeIICHHbIE
(n.5.4, sapuanmoer | (n 6.2)
WHTETPaIbI
1-2
Pemrenue [MpunoxkeHue onpeneNeHHOTo
THucvomennoe
MPaKTUIECKUX WHTETrpasa K BHIYUCICHUIO Bonpocul na
. 3adanue Ne 10
3a1a4 ¢ 32 TUIOIIA/IEH MIIOCKUX GUryp, ough.3avem (n.
(n.5.4, eapuanmuol
MIPUMEHEHUEM 00BEMOB TeJ BpallIeHUsI, MTyTH, 1-2) 6.1)
CBONCTB ITPOMJIEHHOT O TOYKOU
HHTETpaIoB Iucvmennoe Ipaxmuueckoe
CriocoOHOCTB HCIOJIH30BATh
3a0anue Ne 10 3a0anue K 3auemy
Y4 | uHTErpasbHOE HCYHUCIICHUE MTPH

PCUICHUH 3a1a4

(n.5.4, eapuanmuol
1-2)

(no6.2)

4 OnucaHue Npoueaypbl OLlEeHUBAHUS

Pesynbratsl

o0OyueHus

no AUCHUIIIIMHE, YPOBCHb

c(hOpMUPOBAHHOCTH

KOMIIETEHIIUHI

OIICHUBAIOTCA TI0 YETHIPEX OAbHOW INKaJie OIIEHKAMU: «OTIHUYHOY, «XOPOIIOY», «YIOBIETBOPUTEIHLHOY,
«HEYIOBJIETBOPHUTEIHHO.
Tekymas arTecTauusi MO AUCHUILUIMHE MPOBOJUTCS C LEJIbI0 CHCTEMAaTHUYECKOM ITPOBEPKU
JmocTkeHnid oOydaromuxcss. OObEKTaMU OILICHWBAHUS SBISFOTCS: CTENEHb YCBOSHHUS TEOPETHYECKHX
3HAHWUHU, YPOBEHb OBNIAJCHUS MPAKTHUECKUMH YMEHHAMH M HAaBBIKAMH IO BCEM BHIAM y4eOHON paboTHI,
Ka4eCTBO BBIIIOJHEHUS CAMOCTOSTEIbHON pa6OTBI, yT-Ie6Ha${ JUCIUITIIINHA (aKTI/IBHOCTB Ha 3aHATHIAX,
CBOEBPEMEHHOCTh BBIIIOJIHEHUSI PA3IMYHBIX BHUJAOB 3aJlaHUM, MOCELIAEMOCTh BCEX BUJOB 3aHATUH IIO
aTTECTyeMON JUCITUILINHE).

IIpp npoBeneHMM NPOMEKYTOUHOM AaTTECTALMM  OLEHUBAETCS

JOCTHXKCHUEC

CTYJICHTOM

3allJITAaHUPOBAHHBIX IO AUCHUINIMHE PE3YJIbTATOB O6y‘{€HI/IH, 06CCHC'{I/IBaIOH_II/IX PE3yJIbTaTbl OCBOCHUSA
O6pa3OBaTeHBHOﬁ MporpaMmel B IICJIOM.
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KpuTepun oneHnBaHus YyCTHOTO OTBETa

(oLIeHOYHBIE CPEIICTBA: cobecedosanue, yCmuoe cooduerue, OUCHYm, OUCKYCCUs)

5 0ayI0B - OTBET MOKA3hIBAET NMPOYHBIE 3HAHUS OCHOBHBIX MPOLECCOB M3ydyaeMOM MpeaIMeTHON
obnactn, oOTIMYaeTcs TAYOMHOW W TIOTHOTOW pACKpPHITHA TEMBI; BIAJCHHE TEPMHHOJIOTHIECCKAM
anmapaToM; yMEHHE OOBICHITH CYIIHOCTh, SBJICHWH, IPOLECCOB, COOBITHH, [€NaTh BBIBOABI U
0000mIeHNsI, aBaThb AapryMEHTHPOBAaHHBIC OTBETHI, MPHUBOAUTH MPUMEPHI; CBOOOJHOE BIAJCHUE
MOHOJIOTHYECKON PEedYbl0, JOTHYHOCTh W TOCIENOBATEIFHOCTh OTBETA; YMEHHE MPUBOAWUTH IMPHUMEPHI
COBpPEMEHHBIX MPOOJIEM U3ydaeMoi 00IacTH.

4 Ganna - oTBeT, OOHAPYKWBAIOIIMK NpPOYHBIE 3HAHHWS OCHOBHBIX IPOLECCOB H3y4aeMOU
OpeMEeTHOH o0JlacTH, OTIMYaeTcss TAyOMHOW W  TIOJNHOTOM  pacKpbhiTUS TEMBI, BIAJCHUC
TEPMHHOJIOTHYECKUM almapaToM; YMeHHe OOBICHITH CYIIHOCTD, SIBJICHHM, MIPOIIECCOB, COOBITHA, /IeTaTh
BBIBOJIBI U 0000IIEHHS, 1aBaTh apTyMEHTUPOBAHHbBIE OTBETHI, IPUBOAUTH IPHUMEPHI; CBOOOIHOE BIIaJCHHUE
MOHOJIOTMYECKOM peubto, JOTMYHOCTh U MOCIEeN0BaTeNbHOCTh 0TBeTa. OHAKO JOMYCKAaeTCs OJHa - JIBE
HETOYHOCTH B OTBETE.

3 0amaa — OTBET, CBHUACTEIHCTBYIONIMI B OCHOBHOM O 3HAaHWHM IIPOIECCOB H3ydaeMOH
NpeMETHOH 00JacTH, OTIMYAIONIMICS HEJOCTATOYHOH TIyOMHOH W TONHOTOW PAaCKpPBITUS TEMBI;
3HAaHHEM OCHOBHBIX BONPOCOB Teopuu; cinabo cHOPMUPOBAHHHIMH HABHIKAMH AaHANN3a SBICHUA,
MPOIECCOB, HEIOCTaTOYHBIM yYMEHHEM JaBaTh apryMEHTHPOBAaHHBIE OTBETHI U TPUBOIUTH IPUMEPHI;
HEIOCTATOYHO CBOOOAHBIM BIIQJICHUEM MOHOJIOTUYECKONW PEUbI0, TOTUYHOCTBIO U MOCIIEI0BATEIILHOCTHIO
otBeTa. JlomyckaeTcsi HECKOJIBKO OMIMOOK B COACPKaHMH OTBETA; HEYMEHUE MPUBECTH MPUMEP Pa3BUTHS
CUTYAIUH, IPOBECTH CBS3b C IPYTHMH ACTIEKTAMH H3y4aeMOi 00IacTH.

2 Gajia — OTBET, OOHAPYKUBAIOIIMI HE3HAHWE NPOIIECCOB M3ydyacMOW MPEIMETHON 00JIacTH,
OTJ]I/I‘IEIIOIIIPIﬁCﬂ HCI‘HY6OKHM PACKpPLITUEM  TEMBI, HE3HaAaHUEM OCHOBHBIX  BOIIPOCOB  TE€OpHH,
HecHOPMUPOBAHHBIMH ~ HAaBBIKAMH  aHanmW3a  SBJCHHIA,  IPOIECCOB;  HEYMEHHWEM  JIaBaTh
apryMEeHTUPOBAaHHBIC OTBETHI, CI1A0BIM BIIaJIEHIEM MOHOJIOTHYECKON PEYbI0, OTCYTCTBHEM JIOTHYHOCTH U
MOCJIeJOBAaTeIFHOCTH. J{OTyCKaroTCs cepbe3HbIe OIMIMOKU B COJIEP)KaHUM OTBETa; HE3HAHUE COBPEMEHHOM
npobJIeMaTHKH H3ydaeMoil 001acTu.

Kpurtepun oueHuBaHusi nMcbMeHHOI padoThI

(OIIEHOYHBIE CPEIICTBA: KOHMPOLbHAS paboma).

5 6aJU10B - CTYJICHT BBIPA3UJ CBOE MHEHHUE MO cHOpMYIMPOBAHHON MpodsIeMe, apryMeHTHPOBAI
€ro, TOYHO OTPENENIUB €€ COACPIKaHHe U CocTaBistome. [IpobiieMa pacKphiTa MOTHOCTBIO, BBIBOJIBI
obocHoBaHbL. [IpHuBe/eHBI JaHHbIE OTEUYECTBEHHOW W 3apyOeKHOW JIMTepaTyphl, CTATHCTUYECKHE
cBejlieHUs, WHGPOpPMALUs  HOPMATHBHO-TIPABOBOro  xapakTtepa. CTyIeHT  BJaJeeT  HABBIKOM
CaMOCTOSITETIbHOM PabOThI MO 3aJaHHOW TeMe; METOJaMH M MPUEMaMH aHAJIN3a TEOPETUYCCKUX HW/UITU
NPaKTUYECKUX AacCMeKTOB H3ydaeMmoil oOsacth. DakThyeckux OMMOOK, CBSI3aHHBIX C TOHUMaHHEM
npobiemsl, HeT; Tpaduyeckn paboTa 0popmMIIeHA IPABHILHO.

4 oGanna - paboTra XapakTepU3yeTCS  CMBICIOBOM  IIEJIBHOCTBIO,  CBA3HOCTBIO U
MIOCJIEJOBATEIFHOCTBIO HM3JIOKEHHUs; JAOMylIeHOo He Ooniee 1 omMOKHM TpU OOBSCHEHWH CMBICTA HIIH
conepkanusi mpooOsiembl. [IpoGnema packpbita. He Bce BBIBOABI ciefiaHbl W/Wiad O0OOCHOBaHBI. JIjist
apryMeHTAaI[UM TPUBOJSTCSA JAHHBIC OTEYECTBEHHBIX M 3apyOekHbIX aBTOPOB. [IpoaeMOHCTPHUPOBAHEI
HCCIIEIOBATEbCKAE YMEHUSI M HaBbIKU. DAKTUUECKUX OIIUOOK, CBSI3AHHBIX C MOHUMAHUEM MPOOJIEMBI,
HeT. JlomyieHsl 0JiHa-/1BE OMIUOKU B 0O()OPMIICHUN PabOThI.

3 Gamna — CTYAGHT NPOBOAMT JOCTATOYHO CAMOCTOSTEIBHBIN aHAIM3 OCHOBHBIX 3TaloB U
CMBICJIOBBIX COCTABIISIIOIIMX HPOOJIEMBl; TOHMMaeT 0a30Bble OCHOBBI M TEOpETHYECKOe O00OCHOBaHHUE
BbIOpaHHOH Tembl. [IpoOieMa packpeiTa He IMOJHOCTHIO. BBIBOIBI HE CHENaHbl W/HMIM BBIBOJIBI HE
obocHoBaHbI [IpoBeneH ananu3 MpodIeMbl 0€3 PUBICYCHHUS JTOMOTHUTENEHON TUTepaTypsl. JlonymieHo
He OoJsiee 2 omKMOOK B CMBICIIE HITH COJIEPKAaHUU MPOOJIeMbl, 0(popMIIeHUHN PabOTHI.

2 damma - paboTa nHpeACTaBiIseT COOOH IEpeCcKa3aHHbIM WM TOJIHOCTHIO IMEPEeIMCaHHBIN
UCXOJIHBIA TeKcT 0e3 Kakux Obl TO HU ObUI0O KOMMEHTapueB, aHanmu3a. He packpeita cTpykTypa M
TeopeTudeckasi cocTapisiomas Tembl. [Ipobnema He packpsita. BeiBoasl oTcyTcTBYIOT. JomymeHo Tpu
wi 6osee Tpex OMHUOOK B CMBICIIOBOM COAEPKaHUN PAaCKPbIBAEMOH PoOIeMbl, B OOPMIICHUH PabOTEHL.

KpnTeplm OICHUBAHHUSA TECTOBOI'O 3a1aHUA

| OneHka | Omauuno Xopowo | Vooenemeopumenvno | Heydosenemsopumenvno |
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KonuuecTBo
MIPaBHJIBLHBIX 91 % un>
OTBETOB

ot 81% 1o

90.9 % He menee 70% menee 70%

KpnTepnn BBICTABJICHUSA OUCHKU CTYACHTY Ha 3a4€Te

(olleHOYHBIE CpenCTBa:

YCTHBIN ompoc B ¢opMe cobeceoBaHNs, BBHINOJTHEHWE MHUCHMEHHBIX

Pa3HOYPOBHEBBIX 3a/1a4 M 33/IaHHN.)

Onenka o
IIPOMEKYTOUHON
aTTecTalluu

XapaKTepI/ICTI/IKa KadeCTBa C(bOpMI/IpOBaHHOCTI/I KOMHGTGHHI/Iﬁ

«3a4TEHOY /
«OTIINYHO»

Cryment  meMoHCTpHpyeT  C(OPMHUPOBAHHOCTh  AMCIUTUIMHAPHBIX
KOMIIETEHIIMH Ha IMPOABHHYTOM YpPOBHE: OOHapyKMBaeT BCECTOPOHHEE,
crcTeMaTh4ecKoe M TIyO0oKoe 3HaHue yuyeOHOro MaTepuana, yMeeT TeCHO
YBS3BIBATh TEOPUIO C TPAKTUKOHM, CBOOOMHO CIIPABIIETCS C 3aJadaMH,
BOIIpOCAaMHM W JAPYTUMH BHJAMU TNPUMEHEHHS 3HAaHWH, NpPUYEM He
3aTpyJHseTCs C OTBETOM IIPU BUIOW3MEHEHUH 3a/JaHui, IMPaBHIbHO
O00OCHOBBIBAa€T MPHHATOE  pEIIeHHe, BIAJeeT Pa3HOCTOPOHHUMH
HaBBIKAMU W MTPHEMaMH BBITTOJIHEHUS MPAKTUIECKUX 3aa4.

«3a4TeHOY /
«XOPOIIIOY»

CTyneHT  IEeMOHCTpUpYeT  c(HOpPMHPOBAHHOCTh  JMCLUILTUHAPHBIX
KOMIIETEHIINH Ha 0a30BOM ypOBHE: OCHOBHBIC 3HAHHMS, YMEHUSI OCBOCHBI,
HO JONYCKAarOTCS HE3HAYUTENIbHbIE OIIMOKHM, HETOYHOCTH, 3aTPyIHEHUS
IIpY AHATTUTHYECKUX OIEpalysaX, MEPEeHOCe 3HAaHWM M YMEHHU Ha HOBBIE,
HECTaH/IapTHbIE CUTYalIMH.

«3a4TeHOY /
«yIOBJICTBOPUTEIIHLHO)

CTyneHT  IeMOHCTpHUpYeT  c(HOpPMHPOBAHHOCTh  JMCLUILTUHAPHBIX
KOMIIETEHIIMH HAa MOPOTOBOM YPOBHE: MMEET 3HaHMs TOJIBKO OCHOBHOTO
Marepuana, HO HE YCBOWJI €ro JeTaled, B XOJAE€ KOHTPOJIBHBIX
MEpPONPHUATAN JOMYCKAIOTCS 3HAYMTENbHBIE OMIMOKH, HEJOCTaTOYHO
[IpaBUJIbHBIE (hopMyIHpPOBKH, HapyLIEHUs JIOTUYECKON
IIOCJIEIOBATEAbHOCTY B HU3IOXKEHMM  IIPOIPaMMHOIO  Marepuana,
WCTIBITHIBACT 3aTPyTHEHUs] TIPU BBITIOJIHEHUH MPAKTUYECKUX PadoT, mpu
OINEPUPOBAHUU 3HAHUAMM M YMEHUSMH IIpU UX I[EPEHOCE Ha HOBBIE
CUTYALIVH.

«HE 3a4TEHOY /
«HCYOBJICTBOPUTCIIBHO»

CTyneHT  eMOHCTpUpyeT  c(HOpPMHPOBAHHOCTh  JMCHUILTUHAPHBIX
KOMITETEHIINA Ha YPOBHE HIKE TOPOTOBOTO: BBIABISETCS IOJHOE WIIH
MPaKTUYECKH TIOJHOE OTCYTCTBHE 3HAHMKM 3HAUYUTEIBHOM  YacTH
MPOTPaMMHOI0 MaTepHaja, CTYACHT JOIYCKAaeT CyIIECTBEHHBIE OLIMOKH,
HEYBEPEHHO, C OONBIIMMHU 3aTPYAHCHUSMH BBIOIHIECT TPAKTHUECKHE
paboThl, yMEHHSI M HABBIKH HE C(HOPMHUPOBAHBI.

5. [IpuMepbI 01IEHOYHBIX

CpPeACTB ISl IPOBeIeHUA TeKYIlel aTTecTauuu

1. Yto Ha3bIBaeTCS MATPHUIICH?

2. Ilepeuncnure o

CHOBHBIC BUJIbI MaTPUII.

3. Kaxk onpenenstorcst OCHOBHBIE JICHCTBUS HAJl MATPHUIIAMU?

4. Yro Ha3bIBaeTCI OIIPEACIUTEIIEM BTOPOT0, TPETHEr0, N-TO HOpHI[KOB?

5. HazoBuTe OCHOBHEBIE CBOICTBA OIPEICITUTENICH.

6. Urto Ha3wIBaeTCA MHHOpPOM, ajJir C6paI/I‘-IeCKI/IM JOITIOJTHCHUEM SHGMCHTaOHpeHCHI/ITeHSI?

7. Kakas marpuia Ha3pIBaeTCsl 0OpaTHOW MO OTHOLICHUIO K TaHHOM MaTpuie?Kak HalTH

MaTpHily, oOpaTHyI0 JaHHOK?

8. Uro Ha3pIBaeTcs panroM Matpuilbl? Kak HaliTh panr MaTpuibl?

9.  OOwwmii Bua CUCTEMBI JINHEHHBIX YpaBHEHUH.
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10. Kakue cucteMbl Ha3bIBAIOTCS OTHOPOJHBIMHU, HEOAHOPOIHBIMH?

11. Yto Ha3bIBaeTCs pelICHUEM CHCTEMBI IMHEHHBIX ypaBHEHUH?

12. Kakue cucteMbl Ha3BIBAIOTCS OINPEeIICHHBIMU, HEOTIPEIeICHHBIMHU ?

13. Hamummre ¢dopmyny Kpamepa pemneHusi cucteMbl JUHEWHBIX ypaBHeHHi. B kakmx
CIIydasiX X MOXKHO HCIOJIb30BaTh?

14. HazoBuTe cxeMy pelLIeHUs] CUCTEMBbI JIMHEHHbBIX YpaBHEHHI 10 MeToy ["aycca.

15. Coopmynupyiite Teopemy Kponekepa-Kanemnm.

16. OnuimmTe MaTPUYHBINA CIIOCOO PELICHUSI CHCTEMbI IMHEHHBIX YPaBHEHHH.

17. Kakue BenTMYUHBI HA3BIBAIOTCS CKAJISIPHBIMU? BEKTOPHBIMH?

18. Kakwue 1Ba BEeKTOpa Ha3bIBAIOTCS PABHBIMU?

19. Kakue BEeKTOPBI Ha3bIBAIOTCS KOJUIMHEAPHBIMU? KOMILIAHAPHBIMU?

20. Kak cnoxwuts aBa BekTopa? Kak ux Beraects?

21. Kax HailTh KOOpAMHATHI BEKTOPA IO KOOPAWHATAM TOYEK €ro Hadayia U KOoHIa?

22. Ha3oBuTe mpaBuia CI0XKEHHS, BBIYMUTAHHUS BEKTOPOB, 3aJaHHBIX B KOOPAWHATHOU (opMe.

23. Kak yMHOXHTB BEKTOp Ha cKamsip?

24. Kax Haiftu anmuHy BeKTopa?

25. JlaiiTe ompenesieHHE CKAIAPHOTO IPOU3BEACHUS IBYX BEKTOPOB.

26. IlepeuncnuTe OCHOBHBIE CBOMCTBA CKAJISIPHOI'O IPOU3BEIACHUS.

27. Kak HaliTH cKaJsipHOE IPOU3BECHUE JIBYX BEKTOPOB MO MX KOOpAUHATAM?

28. Hammmwmre GopMymy A onpeaeeHus yria Mexy AByMs BEKTOPaMH.

29. Hamwumwure ycloBHs: KOJUIMHEAPHOCTH JBYX BEKTOPOB; UX MEPICHINKYISIPHOCTH.

30. [aiite onpeenenue ypaBHEHUs PSMOH.

31. Hanwmmute ypaBHEHHE NPSMOMN, POXOASIICH Yepe3 JaHHYIO TOUYKY MEPICHIUKYJIIPHO
JTAHHOMY BEKTOpY, 00lllee ypaBHEHHUE MPSIMOH.

32. Hanmmmurte mapameTpuieckue YpaBHEHHS TPSIMOU.

33. Hanmmmure kaHOHMYECKOE YpaBHEHHE TIPSMOH.

34. Hanwmmurte ypaBHEHUsI MPSIMOIA: a) ¢ YIIOBbIM K03 duirienToM; 0) mpoxoasuiei yepes
JaHHYIO TOYKY B JaHHOM HaIlPaBJICHUH; B) NPOXOSIIEH Yepe3 IBE JaHHbIE TOUKH; I') B
«OTpE3KaX».

35. Hanummre ¢opmyity ass onpeaeneHus yria Mex1y AByMsI IPSIMbIMU.

36. KakoBbI ycia0Bus MapauieIbHOCTH U NEPICHANKYISAPHOCTH ABYX HPSMBIX?

37. [aiite onpeseneHue 3IJIMIICA U HA30BUTE €ro KAHOHWYECKOe ypaBHeHue. UTo Takoe
OoplIas ¥ Majas MOJIyOCH 3JUTUIICA, ero (POKYCHI, BEPIIMHBI? YKaKUTE UX KOOPIUHATHI.

38. Uro Takoe 3KCUEHTPUCHUTET HIUIMIICA, KAKOH OH IO 3HAUYEHMIO, YTO OH XapaKTepU3yeT?

39. [aiite onpexenenue runepOosbl 1 HA30BUTE €€ KaHOHUYEeCKoe ypaBHeHHe. UTo Takoe
JIeHCcTBUTEbHAS U MHUMAs TIOJYOCH TUIIEPOOITBI, aCHMITOTHI, (POKYCHI, BEPIIUHBI? Y KaXKHUTE UX
KOOPJINHATHL.

40. Yro Takoe 3KCIEHTPUCHUTET rUIepOobl, KAKOH OH 10 3HAYEHUIO?
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41.
42.

Jatite onpenenenre mapadobl.

Vkaxxure KaHOHHYECKOE YpaBHCHUC Hapa6OJ'II>I B 3aBUCUMOCTH OT €€ paCIIOJIOKCHHUA Ha

KOOpHHHaTHOﬁ IIJIOCKOCTH.

43,
44,
45,
46,

Yro Takoe mapameTp napadoisl, PoKyc U TUpeKTpuca napadoib?
KomruiekcHbie uncia
Uto Ha3bIBACTCS KOMILICKCHBIM YHCIOM? YKAXKHTE €ro aaredpandeckyro hopMmy.

Kakue JICUCTBUS MOXKHO MMpOU3BOJAUTH C KOMIUICKCHBIMHU YUCJIAMU B aJir e6panqecxoﬁ

dopme?

47.

Yto Ha3BIBaCTCS MPOTHUBOIIOJIOXHBIM , KOMIIJICKCHO COIPS’KCHHBIM U

00paTHBIM YUCIIOM K 9UCITy Zz= a+ bi ?

48.
49.
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.

Kak pemmts kBazmpatHOe ypaBHEHUE, ecinu ero D<0?

Kak reomeTprudecku MOXXHO TOJIKOBATh KOMIUIEKCHBIE YUCa?

UTo Takoe MOAYNb U aprYMEHT KOMIUIEKCHOTO uncia’?

IlocnenoBarensHOCTS. [Ipenen nociaenoBaTeNbHOCTH

ChopmynupyiiTe onpeneneHre HOHATHA HOCIEN0BATEIbHOCTb.

UTto Ha3bIBAaETCA MPEAEIOM YHCIOBOU MOCIEI0BATEIBHOCTH ?

HazoBute 0CHOBHBIE CBOMCTBA MPEAEIOB NOCAEAOBATEILHOCTEM.

Kakas mocienoBaTeIbHOCTh Ha3bIBA€TCsl OECKOHEUHO MaJIOi? OGECKOHEYHO OOJIBIION?
Hasosure cBoiicTBa OECKOHEYHO MAaJIBIX, OECKOHEYHO OONIBIIHX IMOCIEI0BATEILHOCTEH.
Oynknust. [penen ¢pynkumun. HenpepbBHOCTE QyHKIUH

CdhopmynupyiiTe onpeieieHre TOHATHS QYHKIIUH.

Yro Ha3biBaeTcs 00acThio onpeneneHust GyHknuu? O0macTbio u3MeHeHus QyHKIHn?
Kakune QyHKIMM Ha3bIBAIOTCS diieMeHTapHbIMU? [IpuBeiTe IpUMEpHI.
Chopmynupyiite onpeneicHue npesea GyHKINM.

HazoBute ocHOBHBIE CBOICTBA MPE/IENIOB (DYHKIIHH.

Kakast ¢pyHkus HazpiBaeTcst 0eCKOHEUHO Malioli? 6ECKOHEYHO OOIBIION?

HazoBute cBoiicTBa OECKOHEUHO MabIX (DYHKIIHH.

Hanummre ¢popMyIisl mepBOro U BTOPOro 3ameydaTeIbHbIX IPEIEIoB.

[aiite onpexaenenne 0IHOCTOPOHHUX MPENEsIOB (PYHKIIMU B TOUKE.
HuddepennmansHoe ncuncnenne GyHKIUN OAHOW HE3aBUCHUMOM NEepeMEHHOM

Uto Ha3bIBaeTCS MPOU3BOTHON (HyHKIMH?

KakoB reomerpuueckuii, Gu3nueckuii CMbICI TPOU3BOAHOM?

Kak B3anMocBs3aHbI HePEPBIBHOCTH (PYHKIMHU U ee TU(PepeHINPYEMOCTb B TOUKE?
Hanummre ocHOBHBIE TpaBuia JudQepeHIupoBaHus QYHKIIHH.

Hanumure Gpopmynsl auddepeHIpoBaHusi OCHOBHBIX 3JIEMEHTapHBIX (DYHKLIUH.
Cdopmynupyiite npaBuio 1uddepeHIrpOBaHHS CIIOKHON QYHKIHH.

Uro HazsiBaercs nuddepeHnnanom GyHKun?

KakoB reomeTrpuyeckuit cMbici nuddeperinnaia QyHKIUM.
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76. Ilepeunciure oCHOBHBIC CBOMCTBA AuddepeHimana GyHKIHM.

77. Kak HaiiTH IPOU3BOAHYIO BTOPOTO, TPETHETO, N-TO MOPSAKOB?

78. Kak Haiitn nuddepeHnnan BTOPOro nopsaka oT AaHHOH QyHKIH?

79. Heonpeznenennsiii uaTerpai @poHTaNbHBINA OMPOC

80. CdopmynupyiiTe onpeeiieHue MepBoodpa3Hoi QYHKIUH,

81. UYro Ha3pIBaeTCS HEOMPEACTICHHBIM HHTETPAJIOM OT TaHHOH (QyHKIHN?

82. Ilepeuncinre OCHOBHBIE CBOICTBA HEOMPENEIEHHOTO HHTETpaa.

83. Hanwmmmre ¢popmyiibl TaOIHIBI OCHOBHBIX HHTETPAJIOB.

84. B 4eMm CymIHOCTH METOJIa HHTETPUPOBAHHS 3aMEHOH MepeMeHHO?

85. Hammmmre Gopmyry HHTETpUpPOBaHHS IO YacTSAM B HEOIIPEAEICHHOM HHTETpae.

86. OmnpezaencHHBIA HHTEIPA

87. 3apmauu, npUBOASLINE K HOHITHIO ONPEACICHHOTO HHTErpaa.

88. Uto Ha3bIBaeTCs ONMPEACTICHHBIM HHTErPAIIOM OT JaHHOW ()YHKIIMH Ha JTaHHOM OTpe3Ke?

89. KakoB reomeTpuvecKuii CMBICI ONpeeIEHHOT0 HHTerpaa?

90. Ilpocretimye cBOICTBA OTPEAEIEHHOTO HHTETPaa.

91. ®opmymna Herorona-JleiiOammIa.

92. BeblunciieHne onpeaeseHHOr0 HHTErpana METOIOM 3aMEHbI IEPEMEHHBIX.

93. BerunciieHne onpeaeneHHOro HHTErpaia METOI0M HHTETPUPOBAHUS 110 YaCTSIM.

94. uddepenuuansHoe ucuncieHne GyHKIUH MHOTUX TIEPEMEHHBIX

95. [aiite onpenenenue QyHKINU IBYX HE3aBUCUMBIX IIepeMeHHBIX. [IpuBennuTe mpumepsl.

96. Uto Ha3bIBaeTcs 00JACTBIO OIpeseNieHus (GYHKIUHN JABYX HE3aBHCHMBIX MEPEMEHHBIX?
KakoBo reomerprieckoe nzodpaxenne QyHKIMH ABYX IEPEMEHHBIX?

97. Uto Ha3pIBaeTCs YAaCTHBIM M TOJHBIM TpHpalieHreM (QYHKIHMH JIBYX HE3aBHCHUMBIX
TIEPEMEHHBIX ?

98. CdopmynupyiiTe onpesereHue npejaeia GyHKIUU IBYX MEPEMEHHBIX.

99. Kakas (yHKIUs Ha3bpIBACTCSl HEMPEPHIBHON B Touke? B o0macTu?

100. lafiTe ompeneneHre YaCTHBIX MPOM3BOJHBIX MEPBOIO TOpPsAKa (QYHKIUH JIBYX
nepeMeHHbIX. KakoB HX reoMeTpHYECKU CMBICIT?

101. Yro HazpIBaeTCs MONHBIM TUd G epeHInanoM QYHKIUN IBYX MEPEMEHHBIX ?

102. Kak HaiiTi 4acTHbIE IPOU3BOJHBIE BTOPOrO HOPSAKA PYHKIHH ABYX IEPEMEHHBIX?

103. UuTerpanbpHOe ncunciieHre GyHKIUN MHOTHX ITEpEMEHHBIX

104. [aiite onpenenenne IBOMHOTO HHTErpaa.

105. B uyem 3akitovaeTcsi FeOMETPUIECKUN CMBICT JBOWHOTO HHTETpaja?

106. HazoBuTe CBOICTBA JBOMHOTO MHTETpAIA.

107. V3noxuTe 1i1aH BEIYMCICHHUS JBOWHOTO HHTETpajia B AEKAPTOBBIX KOOPAWHATAX JJIS
NPaBUIIBHBIX U HETIPaBUJIbHBIX 00JIacTel.

108. Juddepennmansupie ypaBHEeHHS TIepBOro nopsinka OpoHTaIbHEIH 01poc

109. Yro HazkiBaetcs quddepeHInanbHbIM YpaBHEHHEM ?
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110. Yro Ha3pIBaeTCs 00UIMM peleHrneM TudhepeHIInaIbHOI0 YpaBHEHH? YaCTHBIM
pemenneM?

111. KakoB reoMeTpUYeCKUi CMBIC YacTHOTO pelieHus JuddepeHnnan-Horo ypaBHeHUs
MepBOro nopsiaka?

112. TlpuBeaute npumMepsl TudPepeHINANBLHBIX YPAaBHEHUH ¢ pa3aesIOIIIMUCS
MePEMEHHBIMU.

113. Kaxkoe nuddepeHunanbHoe ypaBHEHHE MIEPBOTo MOPSIKA HA3bIBACTCS JIMHEHHBIM?

OJTHOPOJHBIM? YKaXHTE CIIOCO0 WX PEIICHUSI.

5.2 Temsl pejepaToB

IIpuMeHEeHne KOMIUIEKCHBIX YUCEI B €CTECTBO3HAHUM U TEXHUKE.
HcTopus Bo3HHKHOBEHUS UG depeHINaNbHOTO HCUUCTICHNUS.
OCHOBBI MaTEMaTHYECKOT0 aHAJIHN3a.

Omnpenesnenue 3KCTpeMyMOB QYHKLIUI MHOTHX IIEPEMEHHBIX.
OCHOBHBIE KOHLICTIIIUN MaTEMAaTHKH.

Pa3BuTtre TOrMKHM U MBILIUIEHUS HA YPOKaX MaTEMaTHUKH.
IIpeneisl 1 MPOU3BOAHBIE.

CBsI3p MaTEMaTUKH C IPYTMIMH HayKaMH.

N~ R

5.3 Ilpumepsbl TECTOBBIX 3aJaHUI
Tecr 1
1.Yto Ha3bIBaeTCSt MaTpUIIEH?

a) HabOp TEKCTOBBIX CUMBOJIOB, PACTIONIOKCHHBIX B OTIPEICIICHHOMITOPSIKE;
0) mpsAMOyroJbHas TabJIuIa YUCell, CoAepKalias M CTPOK U N CTOJIOIOB;
B) OJHOMEPHBIN MacCUB YHUCEN, COCTOSIIUN U3 3JIEMEHTOB;
r) ¢hopma mpeaCTaBICHNS HATIAAHOTO MaTepHraa.
2.BbibepuTe NpaBUIbHOE YTBEPIKACHHUE:
a) MaTpHUIIa MOXKET UMETh JIF000E YKCIIO CTPOK U CTOJIOIIOB.
0) MaTpuIa BCeryia UMeeT OJMHAKOBOE YKCIIO CTPOK U CTOJIOIIOB.
B) MaTpHIla HE MOXET COCTOSITh M3 OJTHOH CTPOKH.

F) MaTtpuiia HE MOXKET COCTOATH U3 OJHOT'O CTOJI6]_Ia.
3.Kakoii 3akoH YMHOXCHUA HE BBIITOJIHACTCA IIPH OINICPpALUAX HAl ManI/II_IaMI/I?

a) IUCTpUOYTHBHEIN;
0) accoIMaTHBHBIN;
B) YMHOXKCHHE YHCIIa Ha TIPOU3BE/ICHHE MATPHIL;

I) KOMMYTaTHBHBIM.
4.YT00BI yMHOXKUTH IBE MATPHUITHI HAJIO. ..

a) YMHOXUTDb UX COOTBECTCTBYIOIIHC 3JICMCHTBI;

0) CTpOKH IEpBOH YMHOXHTH Ha CTOJIOIBI BTOPOM U MPOCYMMHPOBATH;
B) CTPOKH II€PBOH YMHOXKUTH HAa CTPOKH BTOPOW M MPOCYMMHPOBATH;

I) UX TPAHCTIOHUPOBATh U IEPEMHOKUTH SJIEMEHTHI.



5.YT0 Takoe TpaHCIIOHUPOBAHKIE MATPHITHI?

a) IepecTaHOBKAa MECTaMU CTOJIOIOB MaTpPHIIBI,
0) n3MeHeHNe 3HaKa Y BCeX DJIEMEHTOB MaTPHIIBL;

B) IEPECTAHOBKA MECTAMHU CTPOK MaTpPHIIBL;

F) NEPECTaHOBKA MECTaMHU CTPOK U CTOJI6HOB C COXpaHCHUEM IIOpAJKaA.

6.I1pu nmepecTaHoOBKE ABYX CTPOK (CTOJIOIIOB) MaTPHIIbI €€ ONPEACTUTENb. . .

a) Oyxer paseH O,
0) HE U3MEHUTCS,;
B) MCHSCT 3HaK Ha MPOTHUBOIIOJIOKHEIH;

I) CyMMe DJIEMEHTOB IIePECTaBICHHBIX CTPOK (CTOJOIIOB).

7.Ecnu sneMeHThI 110001 CTPOKH OTIPe/IeIUTeNs] YMHOXKUThH Ha COOTBETCTBYIOIIUE anredpandeckue

JOMNOJHEHUA U TPOU3BEACHUSA CIIOKUTH,TO MMOJTYUYUM:

a) OTpHIATEeIHLHOE YUCIIO;
0) HOJB;
B) J1I000€ YHCIIO;

I) BEJIUYUHY OIPEICTUTENS.

8.Kak u3sMeHHUTCS OnpeaeanTenb MaTPUIbl YeTBEPTOr0 MOPSAIKA, €CITU KaXKAbIM €€ 3JIeMEHT YMHOXHTh Ha
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a) yBenmuuTcs B 4 pasa;
0) yBenmuutes B 16 pas;
B) yBEIHMYUTCS B 8 pas;

I) yBEJIUYHUTCA B 2 pasa.

9.006partHas MaTpuIa JUisi JAHHON MaTPHIIBl He CYIIECTBYET, €CITH

a) OoNpeeNuTeNb JaHHON MaTPHUIIbI paBeH HYJIO;
0) B 1aHHOHM MaTpuUIe XOTh OJMH 3JIEMEHT HYJIEBOIi;
B) IaHHAsl MaTpHUIa HEBBIPOXKIECHHAS,

l") B ,I[aHHOﬁ MAaTpHULC JICMCHTBI TJ1aBHOH AnaroHaJIi HYJICBBIC.

10.Panrom MaTpUIIbl HA3bIBACTCS

a) HAUBBICIIUI MOPSIOK HEHYJICBBIX MHHOPOB;

0) KOJMYECTBO HEHYJICBBIX 3JICMEHTOB;

B) KOJIMYECCTBO HyHeBBIX OJICMCHTOB;

T') HauBBICIITHI MTOPAIOK HYJIEBOTO MHHOPA

Kou: 1. 6); 2. a); 3.1);4.06); 5.1); 6.B); 7.1); 8.0); 9. a); 10. a).
Tect 2.

1. PemmieHueM cUCTEMBI TMHEHHBIX YPaBHEHUH SBIIIOTCS
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a) COBOKYITHOCTh 3HAUCHHU HEM3BECTHBIX, IPU MOJICTAHOBKE KOTOPBIX B YPABHEHUS CHCTEMBI,
00parmaroT uX B TOKIECTBA;

6) HpI/I6J'II/I)KCHHI)IG 3HA4YCHUS HCU3BCCTHEIX,

B) CBOOOJHPIEC WICHBI JIMHEHHBIX YpaBHEHUH;

I) COBOKYITHOCTh 3HAUYEHUI HEM3BECTHBIX, P MOJCTAHOBKE KOTOPBIX BypaBHEHUS CHCTEMBI, HE
00pamiaT X B TOXKAECTBA.
2.CucTeMa JJMHEHHBIX YpaBHEHUH Ha3bIBACTCS OMPECICHHOM, €CIN

a) OHa UMeeT eIMHCTBEHHOE pPEIICHHE:

0) oHAa WMeeT JIBa PCIICHUS;

B) OHa UMeeT OCCKOHEYHOE MHOYKECTBO PEIICHHH;

r) OHA HE UMeeT pelleHu.

3.I[BC CHCTEMBI JIMHEHHBIX ypaBHeHI/Iﬁ SABJIAIOTCS OKBUBAJICHTHBIMHU, €CIIN

a) HE UMEIOT PCIICHUS;

0) UMEIOT HECKOJIBKO PEIICHUH;

B) UIMEIOT OJIHU U T€ )K€ PELIeHMUS;

I) HUMEIOT TOYHOE PEIICHUE.
4.1lpu pereHnn CUCTEMbI TMHEWHBIX YPaBHEHH ¢ KBaJpaTHOU MaTpulieiikoddurmenToB A Gpopmybr
Kpamepa MOXKHO IpUMEHSATH, €CIH

a) OJIHO W3 YPaBHCHMI CHUCTEMBbI SBJISCTCS JIMHEHHONW KOMOMHAIIUEHOCTAIIBHBIX;
0) panHr MaTpuLbl A PaBEH YUCILY €€ HEU3BECTHHIX;

B) OMpEACIUTCIIb MaTPUILIbI A otimueH ot HYJIA;

F) CTOJ'I6CI_I CBO60,I[HLIX YJICHOB SBJISICTCA HCHYJICBBIM.

[2x, —x, +x, =1
3%, +2x,-3x;,=0

o oo X 33X, —4x; =4
5.lana cucrema JIMHEWHBIX ypaBHEHUH - 2 3 . Torga marpuunasdopma

3aIMCH 3TOM CUCTEMBbI UMEET BUJ ...

a) 2 -1 1 (x)gy-1) (2 -1 131/x)
3 2 -3|lx| |0 302 -3 x,
1 3 —4f{x/_| 4] W13 —4)ix /(-1 0 4),
0) (2 3 1) r) 2 -1 1) [—1)
-1 2 3 3 02 -3 0
Lt =3 —4a)(x, x, x5)_(-1 0 4) 1 3 —4)(x, x, x)_|4)

6.Unes metona [Maycca 3akiouaeTcs B

a) noCJICa0BaTC/IIbHOM MCKIFOYCHHNH HCU3BCCTHBIX M3 ypaBHeHI/Iﬁ CHUCTCMBI,
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0) mocnenoBaTENIFHOM PpEIICHNH YPaBHEHUI;
B) HaXOKACHUH OMPEACITUTENS CHCTEMBI;
r) MOCTPOCHUHU rpaduka QyHKINH.

7.YKaxuTe CHCTeMY TMHEHHBIX YpaBHEHHH, TIOJIrOTOBJICHHYIO K 06paTH0My xony meroza ['aycca.

a) B) |2x1 +x,—x, =7
T;l+t1+x3 —1

|x1+8x2+3x3=0 X +x;=3
0) r)

X, +8x, +x, =4 ’xl tx, =3

—-X,+tx; =12

sy _ Cln X =1

15%x; =10

8.Ecmu MaTpuna cuctembl N ypaBHEHHI KBaJpaTHas W €€ ONpeACiIHTeNlb HE paBeH HYJIO,
TO cUcTEMaA

a) He UMeeT pelICHUI;

0) rMeeT eIMHCTBEHHOE PELICHUE;

B) UMEET POBHO N PELLICHU;

r) uMeeT OECKOHEYHO MHOTO PEIIeHH.

9.Ilyctp naHa cucrema

x+2y+3z=6
—x+y+2z=2
x+3y+5z=9

Torna ee penienne yepe3 00paTHYIO MAaTPHUILy HAXOAUTCS KaK

a) x) (-1 -1 16
yl=l 7 3 42
4 -2 39

0)

=)}

2
N = T L= =]

z) |4 -1 219
z

TEEC
CEEEC

Knrou : a) 2.a) 3.B) 4.B) 50) 6.a) 7.1
Tect 3

6) 96)

1. Hanu tpeyronbuuk ¢ BepumHamu A (-2; 0), B (2; 4) u C (4; 0). YKaXuUTEeKOOpAMHATHI
cepeauHsl cTopoHs AB.
a) (2;-2);
6) (0;2);
B) (2;2);
) (3;2);
2. VYpaBHeHHE TPSAMOM, MPOXOANICH Yepe3 JaHHYI TOYKY, C JTAHHBIM YIJIOBBIM
ko3 dumeHToM UMeeT BUL:

-1
2; y=n=—lx-x)

B) JF -k Hh=A&a—n
x—xm=kly—-n
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3.Yrou Mex 1ty TByMs IPSIMBIMU HAXOUTCS IO PopMyIIe:

a) k-
fg‘?——l_'_klkz

1+
6 ¥ kzi:f
o= B+
B) g -k,

4.ypaBHeHI/IC HpﬂMOfI, HpOXOI[SIHICﬁ Ycpe3 ABC 3a/IaHHBIC TOUKU:

a)
nox _XYTh
0) T xH TN
LR _FTN
b F=H =k

e T W R .
5.¥YpaBHenue npsimoit 3aatiHnoi Toukoir A(2,1) 1 HanpaBISIOIINM BEKTOPOM

I =135
a) 5x—-3y—-7=0
0)3x+y-7=0
B)4X-2y—-6=0
r) 6x-y-11=0

6.YpaBHeHne npsamoit npoxossmiei uepe3 Touky M(1;2) u obpasyromieii cockio Ox yron B 45° umeer
BUJ ...
a) 2x-y=0
0) 3x-2y+1=0
B) X—-2y+3=0
r) Xx-y+1=0
7.BzanmHoe pacnonoxenne npsambix 4x — 2y — 6 = 0 u 8x — 4y — 2 = 0 Ha TNIOCKOCTH — MIPSMBIE. . .
a) napajuieNbHbI
0) mnepecekaroTCs
B) MEPIEeHIUKYISPHBI
r) COBMAJAIOT

8. BriOepuTe ypaBHEHHE MPSIMOI B OTpE3Kax.
I 7

;I, _ _ _

a) 2 3

_* 23":]
6) 4 3

X 1
®) —+==1

3 2
r) 2x v

9.BriOpath ypaBHc:ruﬁc Ul\p-ilymuUCTI/I, MIPEACTABICHHON HA PUCYHKE:!
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a) x*+1°=9

6) (x—4)°+(y—2)%*=9
B) (x+ 42+ (y+2)°=9
r) (x—4)°—(y-2)°%=9

10.BrIOpath ypaBHEHHUE 3IUTUIICA, IPEACTABICHHOTO HA PHICYHKE:

¥
3

-1

_—|—" —
a) o t1e 1

(=5)2 | 0+1)? _
6 16 9

1

(=57 | 0H?
B 9 16

@5 | 017

r) 9 16
11.BriOpats ypaBHEHUE TUIIEPOOITBL, TPEICTABICHHON HA PUCYHKE:

y

)
MY

ov+2F -1

— 1
a) 4 0
v-2" @l .
) 4 9
a1} w-27 )
y 9 4
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-1 g+2F

— 1
r 9@ 4
2. Bri6pats ypaBHeHMs TapaboItbl, IpeACcTaBIeHHON Ha PHCYHKE

a) y=2(x+2)
6) y—1=(x+2)
B) y+1=(x—2)
ny+(x-2°=1
Knrou:.
1. 0) 2.60) 3.B) 4.a 5.a) 6.r) 7.a) 8B 9.8 10.0) 11.B)

Tect 4

1. ®opmyna Hetotona — JleitOnuma ...
a) [, f(0dx = F(a) - F(b)
6) J,, f(x)dx = F(b) ~F(a)
8) f f(x)dx = F(a) - F(b) + C
D [} f(0dx=F(b) - Fla) + C
2. Berancienne myTH, MPOWIEHHOTO MaTepHalIbHOM TOYKOM, HAXOAUTCS 10 (hopMyTIE: ...
a) S = f[j F(t)dt
06)S=[f(t)dt
B) S= [ f(6)dt
r) S =dt fff 10

3. Ecnu kpuBONMHEiHAS Tparneiys, orpanuueHHas naned y = f(x) u f(x) = 0 u npsamMeiMu y =0, x =qa, X =Db,
BpalIaeTcsi BOKPYT OCH X, TO 00bEeM Tella BpallleHHUsl BRIYHCISIETCs 10 popMmyIe ...

a)V=m fab y2dx
6)V=m fab x%dx
B) V=1 fba y2dx
rV=mn f; x2dx
4. Ecmn y = f(x) u f(x) = 0, To miomaab KpUBOJUHEHHON Tpanenuy, OrpaHUuIeHHOM STOH JIMHUEH, TBYMSI
NPSIMBIMH X = A U X = b U OTPEe3KOM 0ocH abcIuce a < X < b, BRIYUCIIAETCS 110 PopMyJIe ...
a
a)S= [ f(xdx
b
6)S=J, f(dx
8)S=Jf (0dx
S =1fx)f. dx
5. Ilepoo6pasnas (ynkuun f(x) = 3x° - sinX paBHa ...
a) F(x) =x*- cosx
0) F(x) = 6x - cosx
B) F(x) = x° + cosx
r) F(x) = 6x + cos x
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6. OnpeienieHHbIii nHTErpan | 12 4x3dx paseH ... a) 36 0) 17 B) 16 r) 15

7. Tlnomas KpUBOIMHEHHOM TpAeluy, OrpaHUYCHHOM TMHUAMH y = 4 — X%, y = 0 onpezensercs
HUHTETPAJIOM. . .

a) [7,(4 — x?)dx; 6) [2,(4 — x¥)dx; B)fr(4—xPdx; 1) [l(4—xP)dx
8. B pesynbrare noacranoBku t = 3x+2 uHTerpan [ \/:L MIPUBOIUTCS K BHIY ...
X+2
a) [ 63/ % 8)3[% 0 G
9. OmnpeneneHHbIi HHTETpa f23 3x2dx paBeH ... a)19 0) 18 B) 35 r) 27
10. MHOXeCTBO Bcex nepBooOpasHbIX GYHKIHH y = 5X* uMeeT BUT ...
a) x°; 6) 5x° + C; B) X+ C; r) 20x° + C.

Kuarou:
1. 6) 2.a) 3.a) 4.0) 5.B) 6or) 7.0) 8.6) 9.a) 10.B)

5.4 Ilpumepsl 3aXaHUI 1JI51 NPAKTHYECKUX U KOHTPOJBHBIX padoT
Bapmanr 1:
1.BeaucauTh onpeaenauTeNnu:
1 2 -1
11 5 6 3 0 1
‘2 _3‘ 1 -2 -3 1 -2 0
1)452)74 43)—2—41

D W 01N

sina cosa cos(a —9)
4)[sinf cosp cos(f —6)
siny cosy cos(y —9)
2.Haiigute cymmy 1 pazHocTs MaTpull u MaTpuiry C =2A — 3B:
4 1 36 5 7 14
A:(z 3 5 3)“32(2 3 8 2)'
3.Haiiture npousBeeHUE MATPULI:

e G

na=(; 2 i)I/IBZ(—jS g)

-3
1 3 1 2 0 1
3)A=|2 0 4|uB=|1 -1 2]
1 2 3 3 2 1
Bapmanr 2:
1.BpIuncauTh ONpeaenuTeNu:
4 3 2 1
3 9 1 -111 1
‘_8 _Z' 71205 til- sina cosa sin(a + &)
ni4 A R =3 -2 31 23 4[4 lsing cosp sin(B +6)

siny cosy sin(y +9)
2.Haiigute cymMy M pazHocTs MaTpul 1 MaTpuiy C = 3B — 4a:
_(2 5 47 _(2 5 14
A= 1 s)nE=( 4 52)
3.Haiitute npou3BeIeHNE MATPHII;

l)A:(; _13)HB:(_91 2)

1 5
32 4 o [
ya=(; 5 {)nB <6 2)
1 -3
1 3 1 1 0 1
3)A—<1 0 4)I/IB—(2 -1 2>
2 1 3 3 2 1
3ananue 2
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Bapuant 1

1. Haiity padr MaTpHITBL:

1 3 1 1 5 4 12
1) A=(1 0 4, 2)B=(2 10 8 ); 3)C=( 2 4
2 1 3 3 15 12 36

5 2 -1
2. Haiinure oOpatHyro MaTpuiy: A = <5 3 —4).

3
6
9

—_
o &

)

7 2 1
X X X
3. Pemmure ypaBuenwme: |2 —1 0]=0.
7 4 5

Bapuanrt 2
1.Haiftu panr MaTpuis:

1 3 1 3 57 ;gi
HDA=(2 0 4|, 2)B=(1 2 3} 3)C= 11 1

1 2 3 1 3 5 23 -1
4 3 =2
2. Haiinure oOpatHyto MaTpuily: A = < 6 2 4 >
-7 2 3
1 x x?
3. Pemure ypaBuenue: (1 2 4 |=0.
1 -1 1
3ananmne 3
Bapmuanrt 1

1. Pemmts cucteMy JMHEHHBIX YpaBHEHHI MeTogoM Kpamepa:

X —y+3z=6, 3){x+2y—z=7,

1) {2x+5y=1,
x—7y+z= =2 2x+y—3z=25;

3x+4y—2z =4, X—y+2z= -2,
3x+7y =2; 2){ {

Bapuanr 2

1. PemmTh cucTeMy JMHEWHBIX YpaBHeHHN MeTog0M Kpamepa:

_ 3x+2y+z=5, Xx+2y—z=1,

1) {42;_5?;,},:_146- 2){2x+ 3y+z=1, 3){2X—y+z=5,

’ 2x+y+3z= 11; 3x+2y+z=7.
3aganue 4
Bapmuanrt 1

1. PemwuTs cucTteMy JHHEWHBIX YpaBHEHUH MeTog0M [aycca:

_ 3x+4y—2z =4, X—y+2z= -2,

2) gii;z;;' 2){—x—y+32=6, 3){X+2y—z=7,

’ x—7y+z= —2; 2x+y—3z=>5.
x—=2y+z—-t=0,
2x+y+3z+t=12,
x+3y+z+ 2t =10,
3x—y—z+3t=17.

4)

Bapuanr 2

1. PemmnTs cucTeMy JMHEWHBIX ypaBHeHHI MeToJ0M ["aycca:

_ 3x+2y+z=35, Xx+2y—z=1,

1) {42,(X_53;,y:_14(3. 2){2x+ 3y+z=1, 3){2x—y+z=5,

’ 2x+y+3z= 11; 3x+2y+z=7.
x+2y+3z—-2t=6,
2x—y—2z—3t=28§,
3x+2y—z+2t =4,
2x—3y+2z+t=-8.

4)
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3apanme 5

BapmuanTt 1
2 30 -1 0 3
1. Haiitu matpunry C=A+3B,ecru A=| -2 1 8|, B=| 2 4 1].
2 4 3 1 30
2. Pemmwuth cucteMy TUHEHHBIX ypaBHEHUI METOAOM 0OpaTHOM MaTpPHIIbI.
3. Pemmts cucteMy TMHEWHBIX ypaBHeHUH o Gopmynam Kpamepa.
4. PemmTh cucTeMy JIMHEHHBIX ypaBHEHUI MeTomoM [ aycca.

X +2X, — X3 =1,
2X, — X, + X3 =5,
3% + 2%, + X, =7.

Bapuanrt 2
2 30 -1 0 3
1. Haiitu matpuny C=2A-B,ecru A=|-2 1 8|, B=| 2 4 1|
2 4 3 1 30
2. Pemmth cucTeMy TUHEHHBIX ypaBHEHH METOIOM OOpPaTHON MaTPHIIHL.
3. Pemmuthb cuctemy JMHEHHBIX ypaBHEHU 110 Gopmynam Kpamepa.
4. PemmTh cucTeMy JIMHEHHBIX ypaBHEHUI MeTomoM [aycca.

X, — Xy +2X3 =2,
X +2X, = X3 =17,
2X, + X, —3X; =5.

Bapuanr 3
2 30 -1 0 3
1. Haiitu matpuny C=3A+B,ecru A=| -2 1 8|, B=| 2 4 1].
2 4 3 1 30

2. Pemmth cucTeMy TUHEHHBIX YpaBHEHH METOIOM OOpPaTHON MaTPHIIHI.
3. Pemuthb cuctemy IMHEHHBIX ypaBHEHH 110 Gopmysam Kpamepa.
4. PemmTh cucTeMy JIMHEHHBIX ypaBHEHUI MeTonoM ["aycca.

X, +3X, —2X; =4,
X +4X, =X, =1,
2X, + X, + X3 =3.

Bapuant 4
2 30 -1 0 3
1. Haiitu matpuny C=A-4B,ecru A=|-2 1 8|, B=| 2 4 1|.
2 4 3 1 30

2. Pemmth cucteMy TUHEHHBIX ypaBHEHUI METOAOM OOpaTHOM MaTpHIIbI.
3. Pewmmnts cucteMy IMHEWHBIX ypaBHeHUH 1o popmynam Kpamepa.
4. PemmTh cucTeMy JIMHEHHBIX ypaBHEHUI MeTonoM [ aycca.

X, +2X, = X3 =3,
X, +3X, + X; =6,
2X, — X, + X3 = 4.

Bapuant 5
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H~own

Bapuant 6

1.

2.
3.
4.

3aganue 6
Bapuanr 1

2 30 -1 0 3
Haiitu matpuity C=4A-B,eciu A=|-2 1 8|, B=| 2 4 1]|.
2 4 3 1 30

Pemmnte cucteMy TMHEHHBIX YpaBHEHHI METOOM 00paTHONH MAaTPHULIBL.
Pemmuts cuctemy TrHEHHBIX ypaBHEeHUH 10 popmynam Kpamepa.
Pewnth cucteMy nuHENHHBIX ypaBHEHH MeToaoM ["aycca.

X, + X, —3%X; =2,
X +2X, + X3 =3,
3%, +7X, + X3 =10.

2 30 -1 0 3
Haiitu matpury C=A+2B,ecm A=| -2 1 8|, B=| 2 4 1].

2 4 3 1 30
Pemmnth cucreMy NTMHEHHBIX YpaBHEHHH METOJIOM 0OPAaTHON MaTpPUIIBL.

Pemuthb cuctemy IMHEHHBIX ypaBHeHU 110 Gopmynam Kpamepa.
Pewnth cucteMy nTuHENHHBIX ypaBHeHH MeToaoM ["aycca.

X + X, + X5 =3,
2X, — X, + X3 =1,
2%, +3X, —X; =1.

Jlausr Bextopsr a(9;—2;1) u b(4;3;0) (n1s Ne 1-5).

1.

2.
3.
4

o1

8.

Bapuanrt 2

Haiitu @b .
Haiitu (é ~b )
Haiitu a°.
Haiitu ‘6‘

Haiitn koopauHars! Bektopo C =a+b , d=d-b, f =-33.

B mpsiMoyrosibHOW JiekapToBOi cucteme koopauHaT noctpouth Ttouku A (0; 0),
B (3; -4), C (-3; 4). Onpeenuth paccrosinue mexxy Toukamu Au B, Bu C, Au C.
ITocTponTs TOUYKM, 3aJaHHBIE WOJSAPHBIMH KoopauHatamu: A (2; w/2), B (3; w/4d),
C (3; 3n/4).

JlaHbl TOukM B TONApHOK cucreme koopawHat A (2; w/4), B (4; m/2). Haittn wux
PSIMOYTOJIEHEIE KOOPMHATEI.

Jlausi Bextopsr a(—3;2;1) u b(3;,0;4) (n1s Ne 1-5).

1.

2
3.
4

o o

Haitrn @-b .

Haiitu (é N )

Haiirir @°.

Haiitu ‘6‘

Haiitu koopaunathl Bektopos C = a + b,d=a-b, f=—3a.

B npsMoyrosbHO# jekapToBOW cucteme KoopauHaT moctpouth Touku A (0; 0),
C (-3; 4), D (-2; 2) E (10; -3). Onpenenursb paccrosuane Mexay Toukamu C u D, Au D, D u
E.

ITocTtpouTs TOYKH, 3afaHHBIE TONApHBIMH koopmuHatamu: A (4; 0), B (2; 3m/2),

C (3; 7).
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8. JlaHsbl TOUKM B psAMOyTOIBHOM cucteme koopaunat A (0; 5), B (-3; 0), C (\/§ ; 1). Haittu ux
HOJIIPHBIE KOOPIUHATHI.

3aganue 7
Bapuanr 1:
2 2
. . x°-121 . X“—X-6
1. Haiitu npenen GyHKIMA B TOYKE: a) lmlﬁ 0) |XIT3 Y3
. 3x*+5 ,
2.Haiitu npenen GpyHkiuu Ha 6eckoneunoctu:  a) lim — 6) lim 5 4
x>0 5X — X x—% X —BX
4\ x—2Y"
3.Haiitu npenen QyHKIMK: a) lim xctg2x 6) lim (1+ —j B) im [—j
x—0 X—>0 3x X—»00 X
BapmuanT 2:
2 2
. X“+3x-10 . X°—64
1.Haiitu npenen pyHKmu B Touke: a) lim ——— 0) lim
X—>-5 X+5 x>8 X—8
_ TX*+2x—6 _x*+2x8
2 Haiitu npenen pynkuuu Ha 6eckoneunoctu: a) lim ——— 6) lim ———
xow X 4+9 x> X° 4y
. X . 3Y (x+3)”
3.Haiitu nipeaen GpyHKIUY: a) lim — 6) lim|1+— B) Iim| ——
x—0 tg3x X—>00 4x x—o| X
Bapmanr 3:
2 2
. XS +x-12 . X°=-25
1.Haiitu nipesies GyHKIMHU B TOUKE: a) im ———— 6) lim
x>3  x—3 x>5 X+5
. : 1+ x? x4+ x?
2. Haiitn npenen gyskiun Ha 6eckoneynocty: a) lim ——— 6) lim — Z
x—» 5X —1+2X x> X7 4+ 2X
- 3x X
. sin 2X . (x—4 . 5
3.Haiitu ipenen pynkuuu: a) lim 6) lim| —— B) Im|1+—
x—0 tg4x X—>o0 X X—o0 6X
Bapmuanr 4:
2 2
. X“+5x-14 . X" —49
1.Haiitu mipesies1 GyHKIMHU B TOUKE: a) im ——— 6) lim
X—2 X—2 x>-7 X+7
23 2
. X=X . 9x +2x-1
2.Haiitu npenen GpyHkuuu Ha 6eckoneynocTu: a) lim % 6) lim —
x—o X° —12X X—>0 1—Xx

X—>0

X 4x
3.Haiitu npenen QyHKIMK: a) |irTEJ ctg3x-sin4x  6) lim (l+ S—ij ) lim (X—Hj

3ananue 8
Bapuanr 1

141 F(x)= 2 X, =0
ccnenoBath Qynkiuio T (X) = " Ha HempepbIBHOCTE B Touke X, =0.

Bapuanr 2
x> nmpu  x#0,
Wccnenosars dyrximo T (X) = Ha HENPEPbIBHOCTD B TOUKE.
1 mpu x=0
Bapuant 3
Uccnenopars ¢pynxmmo T (X) = X* Ha HENPEPBIBHOCTH B Touke X, =0.
3aganue 9
Bapuanr 1
Boraucnuts npenenst:
. sin 3x . sin? 7x z
1) llmx_,o T 5)11mx_)0 T 9)llmx_>oo (1 _ 3)3
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X
Dlim, g ——
i, sin 13x

. sin 5x

3)lim,_,g——

i, sin 13x
sin 7x—sin 13x

Hlim,_,, -

Bapuanrt 2

Breraucauts npeacbI:

. sin 4x
1) lim,_,o——
X

X
2lim, g ——
) x>0 gin 11x

sin 6x

3)lim
i, sin 3x

. sin 7x—sin 3x
NHlim,_,g——

Bapuant 3

Brruncnuts npenesnst:
sin 5x

1) lirnx—>0

X
2lim, g ——
) x=0 sin 12x

. sin 2x
3)lim,_,g——
imy sin 3x

sin5 x—sin 3x
2x

4)limx—>0
Bapuanr 4

Brruncnuts npenesnst:
sin 9x

1) lirnx—>0

2lim, g ——
) x=0 sin 15x

sin 6x

3)lim
imy sinx

. sin 9x+sin 3x
Mlimy g —— ——

Bapuant 5
Brruncinuts npeness:
sin 14x

1) lirnx—>0 5x

X
2lim, g ——
) x=0 sin 14x

sin 15x

)lim,_,, ——
imyo sin 3x

sin 7x+sin 5x

4)limx—>0 2x

Bapuanrt 6

Brruncnuts npeacibI:

. sin 4x
1) llmx_,o T

X
2lim, g ——
) X=0 gin11x

sin 6x

3)lim
) X=0 gin 3%

. sin 7x—sin 3x
4)llmx—>0  ow

Bapuant 7

X

6)lim, oo (1 +2)°

X

Tim,, (1 - 2)°

X

B)lim,.o (1 + E)E

02
. sin“ 8x
5)lim,_,g——

X

B)lim,oo (1 +2)°

T, (1 — 5)2

X

B)lim,.., (1 + ﬂ)g

in2
. sin“ 3x

5 hm -

) x=0 oo

X

B)lim,eo (1 +2)°

X

Tlim, o (1-2)"°

X

8)lim, ., (1 + E)§

sin? 5x

5)lim,_,q

sin? 8x

5)lirnx—>0

6)lim, o, (1 + 3)Z
98
24\ 6
X

Tlim, o (1 —
B)lim,, (1 +2)°

4
10)lim,_,o(1 — x)x
5
1Dlim, (1 + x)x

3x

12)lim, ., (;)

9)lim, ., (1 —2)°
)
10)lim, o (1 — X)x
2

1Dlim, (1 + x)x

12)lim,._, (i)“

2+x

9lim, ., (1 —2)*
(-2
10)lim,_,,(1 — x)x

5
11)lim,_o (1 + X)x

6x

12)lim,, ()

9)lim, ., (1 —2)°
(-2
10)lim,_,o (1 — x)x

12
IDlim, (1 +x)x

12)lim,._, (i)éx

2+x

9lim ., (1 - 2)?
-y
10)lim,_, (1 — x)x

8
1Dlim, (1 + x)x

12)lim,._, (Ziﬂ)_“

Olim,_,, (1 —2)°
(-
10)lim, (1 — x)x

2
1Dlim, (1 + x)x

12)lim,..., ()"

2+x
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Brrancnuts peacbI:

sin 8x
5x

1) lim my_,o

2)lim
im,o o0 sin 4x

. sin 15x

3)lim,_,o———
i, sin 2x

sin 9x+sin 5x

MHlim,_,, ™

Bapuant 8

Breraucauts npeacbI:

sm 4x

1) lim My 0 —/— cx

2)lim
imyo o0 sin 4x

sin 15x

3)lim,_,,

sin 6x

. sin 7x+sin 2x
4)llmx_,0 - ..

Bapuant 9

Brruncnuts npenesnst:

sin 14x
5x

1) lirnx—>0
2)11mX_,0 sz13x

sin 18x

3)lim,_,q

sin 3x

. sin 7x+sin 9x
Mlimy g —— ——

Bapuant 10

Brruncnuts npenesns:

sin 244x
3x

1) lirnx—>0

X

2lim, o ——
lim,o sin 9x

sin 25x

)lim,_,, ——
lim,o sin 5x

sin 17x+sin 7x

4)limx—>0 2x

Bapmuanr 11

Brruncinuts npeness:

sin 11x

1) lirnx—>0 5x

Dlim,_, g ——
) X0 gin 5%

sin 5x
lim,_, g ——
) x—>0 n 2x
sin 3x+sin 15x

4)limx—>0 2x

Bapuanrt 12

Breruucnuts npenenst:

sin 10x
5x

1) lirnx—>0

X
2lim, g ——
) X=0 gin 24x

sin 6x

3)11 my_,o

sin 3x

sin? 9x
5x

5)lim,_,,
6)lim, ., (1 + )

(
lim,_,, ( )
(1+

8)lim,_,,

sin? 10x

S)limy o

B)lim,oo (1 + 3)

7lim, . (1 3")
(

8)lim, ., (1 + )Z

sin? 5x
5)11mx—>0

N—
vl x

6)lim, ., (1 +

1

Ve
N—r
o>

Nlim,_,

X XN XU

N—r
|

8)lim, ., (1 +

sin? 3x
5)lim,_,o——

B)lim, o, (1 + Z)g

Tim,, (1-32)°

B)lim,., (1 + E)E

sin? 2x
5x

5)lirnx—>0

6)lim, ., (1+ 3)5

Tlim, o (1 — 3)E

)E

lim,_,, (1 —2)?
(-
10)lim,_,o(1 — %)x

6
1Dlim, (1 + x)x

-7x

12)lim, ., (;)

9)lim, ., (1 —2)?
19,
10)lim,_,o(1 — x)x
1_2
1Dlim, o (1 + x)x

12)lim, ., (;)_5

9lim, ., (1= 2)*
-3
10)lim,_,o(1 — x)x

9
1)lim, o (1 + %)=

12)lim,._, (L)_“

2+x

9lim, ., (1 —2)?
1)
10)lim,_,o(1 — x)x

E

1Dlim, (1 +x)x

—5x

12)lim,, ()

9lim,o, (1 —2)?
(1Y
10)lim, (1 — x)x

6
1Dlim, (1 + x)x

9x

12)lim, ., (;)

Olim,_,, (1 —2)°
(=Y
10)lim,_, (1 — x)x

5
1Dlim, (1 + x)x
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. sin 9x+sin 5x X . x \ X
i, i (1+5) im,... ()
3apanmne 10
Bapuanr 1:

1. BeI4rcauTh MPOU3BOIHBIC CIASAYIONINX ()yHKITHIA:

1) y=(7x*—5x+9)°; 2) y=-/5sinx—8cosx; 3) y=2X "7,

4) y=In ?i; 5); y=arcsinx?  6) y=arctgJx ;

2. Boruemnts  T/(+/2), ecmm f(X) = arcsin ;L( ;
9x

I+l
BapmuanT 2:

1. BBIYMCIUTH POU3BOIHBIC CACIYIOIINX (PYHKIIME:

1) y=(2-4x+5)";  2) y=In(2cosx—-9sinx); 3 y=7""";
4 )ﬁ@ 5) y = (arcsin x)*; 6) y = . /arctgx;

2. Bbumciuth f'(;), ecmn (X) =arccos/x ;

3. Beraucaurs f'(Z\/E) ,ecin T(X) =

X

1-Vx2+1
Bapmanr 3:

1. BerarcnuTh IpOU3BOIHBIE CIEAYIONINX (yHKITHIA:
1) y=(A4x*+2x*+1)°; 2) y=cosL—7x+4x?); 3) y=3%mrex;

4) y=In X : 5) Y =arccos/x ; 6) y=arcctgx’;
5+x

3. Haitrn f'(\/3), e f(x) =

2. Bpruncnuth f'(% ), ecu T (X) =./arctgx;

3. Haittu f'(v/3), ecmn f(X) = (2 —2Vx?+1.
Bapmanr 4:
1. BBIYHMCIUTD TPOU3BOIHBIC CIACIYIOIIUX (YHKIIUM:

1) y=(2+3x—8x?)"; 2) y=lctgx; 3)y= ePHSIN2. y= %
7T+X
5) y= arctg)l( . 6) y=_2arcsinx’;
2. Borunenute /(1) , ecmn f(X) =-/arccosx ;
3. Haittn f'(v/2),ecm f(X)= (2 +3)Vx? 1.

3aganue 11
CdhopmynupoBats mpaBwia IUGPepeHINPOBaHNUS W 3alucaTh IMPOU3BOAHBIE OCHOBHBIX
AJIEMEHTAPHBIX QYHKITHIA:

1°. = 8°. (tgx)' =
2% (x%) = 9. (ctg)' =
B uactHocTH, X' = 10°. (arcsin x)' =
(x*) = 11°.  (arccosx)’ =

12°. (arctgx)’ =
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3y — arcctgx)’ =
(x*) 120 (arcctgx)

N TTPABIUIA TMOOEPEHIIUPOBAHHS
(xj - 14 (U+v) =

3° (kx+b) = 15°. (u-v) =
o @)= 16 (uv) =
B uactnoctn, (€%) = 17°. (cu) =

B yactaoctn, (In X)' =

5°. (log, x)" = 18°. (uj'

, \"
(Igx)' = ,
1
B gacTHOCTH, —| =
\"
6°. (sin x)" = [TPOU3BO/IHA I CJIOKHOUN ®VHKILINU
7. (cosx)'= 190 fp(x) =
3aganue 12
Bapmuanr 1:

. . - . . T
1.Haiitu yron HaknoHa KacaTenbHOW, MPOBEAEHHON K KPUBOW Y = SIN X B TOUKE X = — .

. . . V4
2.CocTaBUTh YpaBHEHHE KacaTelbHOW K KpUBOHU Y = Sin 3X B Touke (E ;0).

3.Haiitu aGerpcey Toukn rpaduka byskmun  f(X) = 2(x — 9)? + 12, B koTopoii KacatenpHas mapamensia OX.
4.Touxa ABIKETCS MPSIMOJTHHEHHO 110 3aKoHy S(t) = t? + 5t + 1. HaiiTi MrHOBEHHYIO
CKOPOCTh H YCKOpEHHE TOYKH B MOMEHT BpeMeH#u t = 5¢C.

Bapmanr 2:

1.HaifTu yron HakjoHa KacaTeabHOH, MPOBEAEHHON K KPUBOU Y = COS X B TOUKE X = Z .
o o T
2.CocTaBUTh ypaBHEHUE KacaTeJIbHOW K KPUBOH Y = COS 3X B TOUKE (E ;0).

1
3.Haittu abcrpiccy Touku rpaduka Gyakmun  f(X) = E (x — 6) - 12, B KOTOpOIi KacaTenbHasi mapautensaa OX.

o — 42 ~
4.Touka ABMKETCs IPSAMOJIMHENHHO 1o 3akony S(t) = t° + 4t - 5. HaiiTi MrHOBEHHYIO CKOPOCTh U YCKOPEHHE
TOYKH B MOMEHT BpeMeHH t = 2C
Bapuanr 3:

1.HatiT yron HakioHa KacaTeIbHON, TPOBEIEHHON K KPUBOH Y = IJ X B TOUKE X = Z 7. -

V3

. . . V4
2.CocTaBUTh ypaBHEHUE KacaTeJIbHOW K KPUBOH Y = SIN 2X B TouKe ( 5 ;——)-

2

3.Haittu aberuccy Touku rpaduka dyakmun f(X) = In 3X - X, B KoTOpoii KacarensHast mapamieasHa OX.
4.Touxa ABHKETCS MPSIMOTHHEHHO 110 3aKoHy S(t) = 4t + 3t + 2. HaiiTn MrHOBEHHYIO CKOPOCTh H YCKOPEHHE
TOYKH B MOMEHT Bpemenu t = 3c.

Bapuanr 4:

1.HaiiTi yromn HakjoHa KacaTeIbHON, MPOBEAEHHOM K KPUBOM Y = CIgX B TOUke X = Z .

V3

o . T
2.CocTaBUTh ypaBHEHUE KacaTeIbHOW K KPUBOM Y = COS 2X B TOUKE (; ;—).

2

3. Haiitu aGeuuccy Toukn rpaduka Gpynkuun f(X) =6(x — 1)° + 5, B koTopoii kacaTenbHas napamiensaa OX.
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4.Touka IBIKETCS IPIMOTHHEHHO 110 3aKoHy S(t) = 2t° + 8t + 10. HaiiTi MrHOBEHHYIO CKOPOCTb U YCKOPEHHE
TOYKH B MOMEHT BpeMeHu t = 1C.

3aganue 13
HccnenoBats QyHKIMIO U TOCTPOUTH €€ TpaduK.
Bapuant 1
f(X) =x*—-2x+8.
Bapuanrt 2
2x? 2
f(X)=———+x+—.
3 3
Bapuant 3
f(X) = —x* +5x +4.
Bapuant 4
x2
x 1
fX)=—+—+=
16 4
Bapuant 5
f(X)=—x>+3x-2.
Bapuanrt 6
f(x)=x*—-2x*-3.
Bapuant 7
f(X)=x>+3x+2.
Bapuant 8
f(x) =3x" —x°.
3aganue 14
Bapmuanr 1:

1.Haiiure npubmmxénnoe 3nauenne Gpyukuun y = 5x3 + 4x2 -13x - 2,3 B Touke x = 1,998.
2.Haiigure npubnmmxEHHOE 3HAaUEHUE KOPHS:

a)y/1,0006; 6)1/0,99988; 1)3/1,00012; r)31/0,99979; 1)'3/1,00048; ¢)——
3.Haligure npubnmxEHHOE 3HAUCHUE CTETICHH:
a)(0,9993)%; 6)1,00003%; )12 ,0024%; r)5 ,9988%; )
Bapmuanr 2:

1.Haiigure npubmnkénnoe 3Hauenne Gynkuun y = 4x3 - 5x2 + 9x - 1,7 B Touke x = 2,003.
2.Haiigure npubmmk€HHOE 3HAaUEHUE KOPHS:

a)W1,0008; 6)4/0,99968; B)3/1,00015; r)3/0,99986; 1)'3/T1,00024; ¢)——
3.Haligure npubnmxEHHOE 3HAUYCHUE CTETICHH:
a)1,0006%; 6)0,999994°; B) 14,0014% r) 6,9998%; 1)
Bapmanr 3:

1.Haitaure npubnuxénnoe 3navenue Gpynkuun y = -2x3 + 3x2 + 10x - 2 B Touke x = 1,999,
2.Haiigure mpuOmmk€HHOE 3HAaUEHUE KOPHST:

a)y/1,0002; 6)4/0,99998; 1)3/1,00006; r)3/0,99993; 1)'3/1,000012; e)——
3.Haligure npubnnxEHHOE 3HAUCHUE CTETICHH:
a)1,00021%; 6)0,99983°%; ) 11,0044% r) 5,00015% 1)
Bapuanr 4:

1.Haitaure npubnmkénnoe 3navenue Gpynkmun y = x3 - 2x2 + 7x - 1 B Touke x = 3,002.
2.HaiinuTe npubnmkEéHHOE 3HaYeHNE KOPHS:

a)y/1,00008; 6)/0,9988; 8)3/1,00018; r)3/0,99965; 1)'¥/T,000024; ¢)——

3 HaI/I}_II/ITe HpI/I6J'II/DKeHHOG 3HAYCHUEC CTCIICHU:
2)1,0003% 6)0,999995; ) 15,00045% T)6,00012% 1)

10,9999

e) L
1, 0123’ 0,99924

1/1,00005

1
0,99964

e)

100213’

10,9996

1
0,99894

e)

1, 0093’

v/1,00004

e) !
1, 00093’ 0,999954°
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3ananue 15
Bapuanr 1:
1. MeroaoM HEMOCPEACTBEHHOTO UHTETPUPOBAHYSI BBIYHCIIUTD:

a) j (5x* — 7x + 3)dx B) j (5* — 2x)dx

r)j(sm x—§jdx ) I[COS X+\/1i'7}dx

2. MCTO)IOM IOJACTaHOBKHU BBIYUCJIIUTH:

a) [(7+3%) dx  6) [3sin 5xdx »[ de ) JVer-1-edx H)Ilsdx

x? +2X
Bapmuanr 2:
1. MCTO,E[OM HEMMOCPEACTBCHHOI'O MHTCTPUPOBAHUS BbIYUCIINTD:
2v—3v®
a) .[(4x3 +3x% —2x—8)dx 6) j c dv B) J'(\?»X +3x?)dx
'

3 2
r) j(cosx+ jdx 1) I(sm VT jdx

2. MeToaoM IIOACTAHOBKHU BBIYUCIIUTE:

6 4dx e*dx

a) |(5—4x) dx  ©6)|7cos6xdx B) -—

I I I ‘[ V1-16x? '[ e’ +1
Bapmuanr 3:
1. MeToaoM HEMOCPEACTBEHHOTO HHTETPUPOBAHNUS BHIYHCIINTH:

4v +v?
2x* +3x —5)dx 6 dv x? —2%)dx

a) [ ( ) [ » [( )

4 :
d T
r)j( g 3 XJ X 1) I(x 9sin xjdx

2. MGTOILOM IIOJACTaHOBKHU BBIYUCJIIUTH!:

a) [2-79"dx  6) [6cos2xdx

B[ Sax | 2dx 1) j'excos(ex)dx

3—-4x 1+16x°
Bapmanr 4:
1. Meronom HEMOCPEACTBEHHOTO HHTETPUPOBAHUSI BHIYUCIHUTD:
v—2v?
a) [ (5x° —6x° +1)dx 6) [—5—dv B) [ (4" —3x+5)x
v

4 7 7
F)I[1+X2 o X)dx 1) j[;+6cosxjdx

2. MeToa0M IIOACTAHOBKHU BBIYUCIIUTE:

a)j(Zx—9)3dx 6)Illsin3xdx B)I 9dx

0 J- 7dx
4X -5 \J1—36x?

3apanme 16
3anucath TaOJNYHBIC UHTETPAITBL:
1°. Ide =
2°, I X dx =
B uacTtHOCTH, I dx =

dx

3° — =
X

1) jex sin(e™)dx
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4°, J'axdx =

X
B vacTHOCTH, Ie dx =

5°. jcosxdx=
6°. fsinxdx=
dx
N e
COS™ X
dx
. [——-=
SIn® X
9 J- dx B
Ja?—x?
dx
B vactHOCTH, | —— =
j [1_ XZ
dx
10°. — =
j a’+x°
dx
B wactHOCTH, I 5=
1+x
3aganme 17
Bapmuanr 1:

1. Brerumcauth MCTOJOM HEIMMOCPEACTBCHHOI'O MHTCIPUPOBAHUA CICAYIOIINEC ONPCACIICHHBIC HHTETPAJIbI:

v

]‘- dx

' COS? X
3

2. BBI‘H/ICJ'II/ITB Cﬂe]ly}OIlII/Ie I/IHTeraHBI METOAOM IMIOACTAHO