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1. OBIIASI XAPAKTEPUCTHKA IMPUMEPHON PABOYEM ITPOI' PAMMBI
YYEBHOU JUCIIUITJIMHbI

«[TPUKIIAJHAA MATEMATUKA»

1.1. Heab u MeCTO AUCHUIJHMHBI B CTPYKTYpe 00pa3oBaTeibHOI
NnporpaMMbl

Henp mucturuimabl  «[lpuknagsas maTemaTuka». (OPMUPOBAHHE TPEICTABICHUS O
MaTeMaTHKe KaK O TeopeTHUYeckod 0Oaze, HEOOXOAMMOHW JUIsi MPUMEHEHUsS BO BceX cdepax
o0IIeYeIoBeueCKOl KU3HHU, paclIupPeHHE PECTaBICHU 0 chepax MpUMEHEHUS MAaTEMaTUKH B
€CTECTBCHHBIX HayKaX, B 00JIaCTH T'yMaHUTAPHOHN JESITeIbHOCTH, IPOU3BOJCTBE, OBITY.

HuctmummHa — «[IpukimagHas MareMaTHKa» BKIOYEHA B 00sA3aTCIBHYIO  4acTh
o0mIenpoheCCHOHATFHOTO IIHKJIa 00pa30BaTeIbHON MPOTrPAMMBI.

1.2. lnanupyemblie pe3yJbTaThbl 0CBOEHHUS M CIHUIJINHBI

Pe3ynbratel OCBOGHHS IHUCUUIUIMHBI COOTHOCSTCS C IUIAHUPYEMBIMHU pe3yibTaTaMu
OCBOCHHMSI 00pa3oBaTeIbHON MPOTPAMMBbI, MPEACTABICHHBIMM B MAaTpUIE KOMIIETEHIIUN
BbImyckHuKka (1. 4.3 [TOII).

B pesynbprare ocBOCHHS AUCHUIUIMHBI 00YYarOIIUICS JOTDKEH

Koo YmMmerhb 3HaTh Biagerr HaBbIKaMHu
IIK (ecau yka3zansl IIK, ecoin
HeT, TO rpada yaajasiercs)

K 1.2 - ITpou3BoauTh pacyeT - IlpaBuna pacuera - Pacuera Hopm
YKOHOMUYECKOM HOPM pacxojia pacxoa MaTepHasos,
3(PEKTUBHOCTH Ha OCHOBE | MAaTE€pPUAJIOB IPH CBIpbsl, HHCTPYMEHTOB
IIPOCKTUPYEMBIX IIOCTPOMKE U PEMOHTE Y DHEpPruu Ha
TEXHOJIOTUYCCKUX CYAOB, IOPAOOK HUX JOCTaIICIbHOM,
IIPOIIECCOB B CYIOCTPOCHUHU | 0(OPMIICHHS CTarejabHOM U

JIOCTPOEYHOM 3Tarax
ITOCTPOMKH M pEMOHTA
CyJlHa 110
pa3paboTaHHBIM
METOANKaM

- Pacuera
AKOHOMHUYECKOU

3¢ (heKTUBHOCTH TpU
MIPOCKTUPYEMBIX
TEXHOJIOTHYECKUX
mpoiieccax B
CyZIOCTPOCHHUH

- Pacuera
MOACTAIbHBIX U

OO EPAIMOHHBIX
MaTepHaTbHBIX
HOPMAaTHBOB MPH
paszpabaTeIBaeMOit
TEXHOJIOTHH B
CyJIOCTPOCHHH

I1K 1.4 - AHaJIM3UpPOBaTh - Meronel n - AHanmsa




MEPCIIEKTUBHBIE TEXHOJIOTUU
CYJIOCTPOUTEIBLHOTO
MIPOM3BOJICTBA HA MPEAMET
WX IPUMEHUMOCTH B
TEKYIIEM U NePCIEeKTUBHOM
TEXHOJIOIMUYECKOM Mpoliecce

WHCTPYMEHTBI KOHTPOJIS
TEXHOJIOTHUECKHUX
MIPOLIECCOB U3TOTOBJICHUS
(peMoHTa) CyTOBBIX
KOHCTPYKIUM U U3JIeTTUIA

KOHCTPYKLIUU
00BeKTa
IIPOM3BOJICTBA U
KOHCTPYKTOPCKOU
JIOKYMEHTAIUHU Ha €ro
U3rOTOBJIEHUE U

OpraHu3aiuu MOHTaXK

[K 2.1 - IInanupoBatb - Bujpl MHCTPYMEHTOB, - AHanu3za
MOATOTOBKY MaTepHAIIbHO- OCHACTKH, 000pYyJIOBaHUsA, | MaTEepUAIbHO-
TEXHUYECKOro 00ecreuyeHus | HeoOXOJUMBIX pabounum TEXHUYECKOTO
MIPOU3BOJICTBEHHOW OpUTAIbI | JIJISl BBIMOJTHCHUS obecrieueHus

- OnpenensiTe U3HOC MIPOU3BOJICTBEHHBIX 3a7a4 - OGecnieueHus
OCHACTKU, UHCTPYMEHTOB, - Ilopsimok moaAroToBku | pabodmx
000pyIOBaHUS M HHOTO MpeIIOKEHUHN 1O Marepuaiami,
MaTepUaIbHO-TEXHUYECKOTO | MaTepUabHO- OCHACTKOM,
obecrnieueHus Jyist TEXHUYECKOMY WHCTPYMECHTAMHU,
CBOEBPEMEHHOI 3aMEHBI 00ecreveHnIo o0opynoBaHueEM,

- IloaroraBnuBatk IIPOU3BOJICTBEHHOTO HEOOXOTUMBIX JIJIS
MIPEIIOKEHUS 10 nepcoHaa BBITIOJTHEHHS paboT
MarepuaibHO-TexHUYecKkoMy | - Ilopsmok ydacTka
obecrieueHuno IUTAHUPOBAHUS padoT U - OGecneueHus

MOATOTOBKH pabouux Cpe/ICTBAMU
MIPOU3BOJICTBA WHUBUIYaIbHON
- Bunpl 3alMUThI,
MH()OPMAITMOHHBIX CHEIHAIbHOM
PECYPCOB, MIPUMEHSEMbIX | OJEXKI0M, 00YBBIO
Ha IIPOU3BO/JICTBE, - IloaroroBku
MOPSATIOK pabOTHI B HUX MPeJI0KEHHI 110
- Ilopsiiok mOATOTOBKK | MaTepHalIbHO-
MPEIOKEHUHN IO TEXHHUYECKOMY
MaTepuaIbHO- 00ecneveHuno
TEXHUYECKOMY pabounx asns
obecrniedeHnto Opuraapl BBIITOJIHEHUS
TJTAHOBBIX PaboT
- Iloarorosku
MIPEAIOKEHUH 110
palroHaIn3auu
pabouux MeCT
I1IK 3.5 - IIpuHnMmars u - OcHOBHBIE - Ananmsa
pean30BbIBaTh MIPOU3BO/ICTBEHHBIE npoiiecca u
YIPaBICHUYECKUE PEIICHUS MOKa3aTeH paboTh pe3yIbTaTOB

- YrpaBndarhb OpraHu3aliu U ee JESITENIbHOCTH
KOH(DIUKTHBIMH CTPYKTYPHBIX MoJipa3/iesieHus ¢
CUTYaIMsIMHU, CTPECCAMH H noApa3AesIeHU MPUMEHEHHEM
pUCKaMu - Bunel, popmsr u COBPEMEHHBIX

- [Ipumensats METOJTbI MOTHBAITUH UH(OPMAIMOHHBIX
KOMITBIOTEPHBIC U repcoHaia, TEXHOJIOTHI
TEJIEeKOMMYHUKAIIMOHHBIC MaTepUuaIbHOTO U
CpeICTBa B MpoIiecce HEMaTepUaIbHOTO
yIpaBICHUS CTUMYJIUPOBAHUE

paboOTHUKOB




2. CTPYKTYPA U COAEP KAHUE JUCHHUIIJINHbI

2.1. Tpy1oeMKOCTb OCBOCHUS AUCHUIJINHBI

HaumeHoBaHMe COCTABHBIX YacTel B T1.4. B popMme npaxkT.
O0beM B yacax
AUCHHUILIMHBI NMOATrOTOBKH
YyeOHbIe 3aHATUSA 66 34
CamocrositenpHas padoTta 32 -
IIpomexxyTouHast arrecTanus - -
Bcero 98 34

2.2. llpumepHoOe coepsKaHue AMCIHIJIUHBI

HaumenoBanue pa3aesioB u
TeM

IIpumepHoe conepkanue y4eOHOro MaTepraia, NPAKTHIECKUAX H
J1a0OPATOPHBIX 3aAHATHM, KYPCcoBoU npoekm (paboma)

Paszgen 1. Di1ieMeHTHI JJNHEIHO

ii aareops! (14 yacos/cp 6 yacoB)

Tema 1.1.
Marpuuibl 1 onpeaeTuTeH

Conep:xanue

O3HaKOMJICHHE C POJIbI0O MAaTeMaTHKH B HAayKe, TEXHHUKE, 3KOHOMHUKE,
MHQOPMALMOHHBIX TEXHOJOTHUAX W HPAKTUUYECKOW AEATEIBHOCTH.
O3HakOMJIEHHE C LIETSIMH U 337]a4aMi U3y4eHHUs] MaTeMaTHKH.
Onpenenenne Matpulbl. JleMcTBUSL Hajg MaTpuUaMu, HX CBOMCTBA.
Onpepenurenn  BTOPOrO M TPEThEr0  IMOPAIKA,  BBIYUCIICHHE
OIpeIeIIUTENCH. Onpeznenurenu n-ro nopsKa, CBOIcTBa
ONpEeAEIUTENEH.

MuHopsl 1 anreOpandeckue AOTONHEHHs. Pa3nokeHue ompeaenutels
MO 3JIEMEHTaM CTPOKH W cTojOua. DJeMeHTapHble NpeoOpa3oBaHMUs
Mmatpuibl. CtyneHuaTsiii B Matpuisl. OOpaTHas MaTpuia

B Tom uncie npakTHYeCKUX M J1a00PATOPHBIX 3aHATHI

Onepanuu Ha MaTpUIlaMU

Brluncnenue onpenenurenci

HaxosxaeHnue oOpaTHOW MaTpHIIbl, BHIYHCICHUE PAHTa MATPHIIBI

Pemenne mpukmagueix 3agad. OnTuMHU3aiiuoHHBIe 3a7aun. PazMetka u
packpoil merajuia

B Tom uncsie camocTosiTeIbHASA PAa00Ta 00y4aK0IMXCS
Heobxodumocmo u memamuxa onpeoeistomcs 06pazo8amenbHoll
opeanuzayueti

Tema 1.2.
CucreMbl JJHHEHHBIX
YpPaBHeHUil

Copepxanne

OaHOpOIHBIE ¥ HEOTHOPOIHBIE CUCTEMBI IMHEHHBIX ypaBHEHHI.
Onpenennurens CUCTEMBI N IMHEHHBIX YPAaBHEHUHN C N HEM3BECTHBIMH.
[IpaBuno Kpamepa aiis penieHns KBagpaTHONH CUCTEMbI JTMHEHHBIX
ypaBHeHuil. Teopema Kpamepa.

MerToa UCKITIOUeHHE HEM3BECTHBIX - MeToJ] ['aycca. MeTos 0OpaTHBIX
MaTpHIL

B ToMm uncie MPAKTHYCCKUX U naﬁopaTopme 3aHATHH

Pemenne cuctemsl TMHEHHBIX ypaBHEHUH 10 ipaBuiry Kpamepa. 3agaqun
CYJIOCTPOEHUS, B KOTOPBIX BcTpevaroTes CJIAY

PewieHne cuctemsl IMHENHBIX YpaBHEHU MeToioM ['aycca

Pemenne MaTpU4HBIX ypaBHEHHH

Cocrapnenue CJIAY ans pa3nuuHbIX NIPOU3BOJACTBEHHBIX 33124

Peenne npukinaaHeIx 3a1a4. MeToq HaMMEHBIINX KBaIPaTOB.
ITocTpoeHune nuHui TpeH1a

B ToM uncie camocTosITeIbHAs paﬁoTa oﬁyqamumX(:ﬂ
Heobxooumocms u memamuxa onpedensomcs 00pazo8amenbHoU
opeanuzayueti




Pa3znen 2. OcHOBBI INCKPETHOI MaTeMaTHKH (4 yaca/cp 2 yaca)

Tema 2.1.

Conepxanue

MHo:xecTBa H OTHOILIEHHUS

ONeMEeHTBl W MHOXeCTBa. 3amaHue MHoxecTB. Omnepanuu Haj
MHOkecTBaMHU. CBOHCTBA oreparinii HaJ MHOXKECTBAMH.
Otnomrennsi. CBoiicTBa oTHOMICHWHA. (OCHOBHBIC TIIOHATHS TEOPHUH

rpados.

B ToM umciIe NpaKTHYeCKUX M J1a00PATOPHBIX 3aHATHH

Oreparuy HaJl MHOKECTBAMH, OTTepaItuy Haa rpadamu

B ToM uncie camocTosITeIbHAS PadoTa 00yYaKOUINXCS
Heobxooumocms u memamuxa onpedensiromces 00pazo8amenbHou
opeanuzayueti

Pa3zgen 3. MaremaTnueckuu

anayu3 u cuate3 (30 yaca/cp 12 yacoB)

Tema 3.1

Conepxanue

OcHOBHBIE MaTeMaTHUYeCKHe
MeTObI pelieHust
NMPUKJIAIHBIX 32124 B
odsactu npodgeccuoHAIBLHOI
JAeATeJILHOCTH

Benenue. OcHOBHBIE MaTeMaTHUECKHE METOABI PEIICHUs MPUKIATHBIX
3a1a49 B 00J1aCcTH IpoheCCHOHATBHON ACSITSIIBHOCTH.

Apryment u ¢ynkuma. Ob6nacte ompenesneHUss U 00JacTh 3HAUYCHHHA
¢ynkuun. CrocoObl 3amanus (QyHKIMMA: TaOMUYHBINA, TpaduyecKui,
aHANUTUYECKHA,  cioBecHBIA. CBoHCTBa  (YHKIHMH:  YETHOCTH,
HEYETHOCTb,  [EPUOAUYHOCTb, MOHOTOHHOCTb,  OTPAHUYEHHOCTD.
OcHOBHBIE 3JIeMEHTapHbIe (YHKIINHU, UX CBOWCTBA U Tpaduku
[Mpupamenne QyHxuu. YuciaoBask MOCIEA0BATENBHOCTS U €€ Tpee.
IIpenen pynxumuu Ha 6eCKOHEYHOCTH U B TOUKEe. OCHOBHBIE TEOPEMBI O
npeaeinax. [IepBbeiil U BTOpOH 3aMedaTesIbHbIE PEEIbI.

Yactueie npousBonanbie. Juddepenuman.  [IpousBogHas CIOXHON
(yHKITHH. Huddepentman  GyHKIMM W €r0  MPIIOKEHHE K
NpUOIKEHHBIM BbIUUCIICHUAM. [Ipon3BOIHBIE BBICIINX IOPSIKOB.
OKCcTpeMyMbl  (QyHKIMA. PemieHHe ¢  TMOMOINBIO  TPOM3BOJIHOM
NPUKJIAIHBIX 337a4 110 BUJaM NpoQecCHOHATBHON NesITeIbHOCTH.
HccnenoBanue (QYHKIMM C MOMOLIBIO IPOU3BOIHOW: HHTEPBAJIBI
MOHOTOHHOCTH M 3KCTpeMyMbl (pyHKIHMH. AcuMOTOTHI. MccnenoBanue
(byHKUMI 1 TOCTpOCGHUE UX TPaPHKOB

IlepBooOpasnasi.  Heompenenennslii uHTerpan. HemocpenctBeHHOE
UHTErpupoBaHue.  MeTox  3aMeHbl  IIEPEMEHHOM. Meron
WHTETPUPOBAHMS 10 YACTSIM.

OnpeneneHHBI WHTErpal, MOHATHE ONPEAEJICHHOTO HHTErpaia Kak
mpenena wWHTErpanbHON cymmbel. ®opmyna Herortona-JleitOnuma.
Brruncienue onpeneneHHOro HHTErpaia pa3indHbIMH METOIaMU
I'eomeTprdecknil CMBICI OmpeneneHHoro uHrerpana. lIpubmmxenHoe
BBIYMCIICHUE OIPEIENICHHOr0 MHTerpana: (GopMmynia MpSIMOYTOJbHUKOB.
[MpunoxkeHue UHTErpaia K perieHuro GU3nIecKux 3a1ad U BEIYUCIICHHE
TUIOIA/IeH TIOCKUX QUTYp 1 00BEMOB TEJN BPAICHUSI.

OnpeneneHHbId MHTErpal. BbluncieHue ONpeNeseHHOro HHTerpaja.
[Ipunoxenue uHTErpaia K peuIeHUIO MPUKIAIHBIX 33124
Heonpenenennelii uHTErpasl. HenocpeaCcTBEHHOE HWHTETPUPOBAHUE.
3aMeHa nepeMeHHON

B Tom unciie npakTHYeCKUX M J1a00PATOPHBIX 3aAHATHH

BrIuncrieHre npeienioB YUCIOBBIX MOCIIEI0BATENBHOCTEH W QYHKITHIA

HaxosxzeHue TpOW3BOAHBIX, BBIYMCICHHE MPOU3BOJHBIX CIOMXHBIX
GyHKIHIA

Brruucnenue HpOCTeﬁH.IPIX OMPCACJICHHBIX MHTCTPAJIOB

Pemenne npuknagueix 3amad. MccnenoBanue (QyHKIHMHA € HOMOIIBIO
ITPOU3BOJHBIX (HaXO)KlIeHI/Iﬂ OIITUMAJIBHOT'O BapI/IaHTa), HaXOXICHHE C
NOMOIIIBI0 YHCIICHHBIX METOJIOB WHTEIPHPOBAHUS BOIOM3MEIICHHS
Cy[HAa, BBIYUCICHUEC TNPHOJIMIKEHHOTO 3HAueHWs (QYHKOUH C
npumenenueM Jauddepenipana




Pemenne npukinagHeix 3amad. HaxoxaeHus: M3MEHEHUS-TIPHpAIlEeHUS
HEKOTOPBIX (PU3MYECKHX XapakTEPUCTHK Tell B pe3ylbTaTe H3HOCA,
JedopMaliy 1 mpod. Ipy nomMomy auddepeHnmana

B ToM uncie caMocTosiTeIbHASA padoTa o0yyarommxcst
Heobxooumocms u memamuxa onpedenaromes 06pazoeamenbHoOl
opeanuzayueti

Tema 3.2.
OOBIKHOBEHHDIE
aupdepeHHAIBHBIE
YPaBHEHUs

Conepxanue

3anauu, npuBosdmue K AudpepeHIInaTbLHBIM YPaBHCHUSIM.
JuddepeHnmansHpie ypaBHEHHUS C Pa3ICISIONIMMUCS TEPEMEHHBIMH.
OO01re 1 9aCTHBIC PEIICHHUS.

Onnoponusie nudGepeHnraIbHble YpaBHEHHS TIEPBOTO TOPSIIKA.
JluHeliHbIe ypaBHEHUSI BTOPOTO MOPSIKA C TOCTOSTHHBIMU
Kod(hpurmeHTamu.

B ToMm unciie mpakTHYeCKUX H JIA00PATOPHBIX 3aHSIITHH

Pemenne nuddepeHnanbHbIX YpaBHEHHN C Pa3IeSIOIIAMUCS
MepEMEHHBIMU

Pemrenne omHOPOAHBIX TU(QEepeHINATEHBIX YPaBHEHUH MEPBOTO
nopsiKa

Pemenne onHOpoaHBIX TuddepeHuInanbHbIX ypaBHEHUI BTOPOTO
TopsiKa

B ToM 4unciie caMmocTOsITeIbHAS paﬁoTa oﬁyqamumxm
Heobxooumocms u memamuxa onpedenaromes 06pazoeamenbHol
opeanuzayueti

Tema 3.3
Panni

Conepxanue

Yucnopble psaabsl. HeoOX0oMuMbIid TPU3HAK CXOIUMOCTH Ps/Ia.
JocTtaTouHble MPU3HAKU CXOAUMOCTH PSIIOB C NOJOKUTEIbHBIMU
YleHaMH. 3HAKOIIEPEMEHHbBIEC U 3HAKOUEPEAYIOLIUECS PSIIbIL.
Crenennble paipl. Paanyc cxoquMocTu cTereHHoro psija. Paznoxenue
AJIEMEHTApHBIX GYHKIHIA B CTETICHHBIE PSIIBI

B ToMm uncie MPAKTHYCCKUX U ﬂaﬁopaTopnmx 3aHSATHH

HpI/I3HaKI/I CXOJUMOCTH YUCJIOBOI'O psaa

B ToM 4ncie camocTosITeIbHAS pa60Ta oﬁyqamumxm
Heobxooumocmv u memamuxa onpedensaromes 06pazo8amenbHol
opeanuzayueti

Pa3nen 4. OcHOBBI TeOpPHH KOMILIEKCHBIX ynce (8 uacos/cp 4 yaca)

Tema 4.1.
MHoKecTBa 1 OTHOIIEHUS

Conepxanue

ONEeMEHTBl M MHOXECTBA. 3aJlaHue MHOXECTB.
MHOKecTBaMH. CBONCTBA ONEpannii HaJl MHOKECTBAMHU.
OtHomenns. CpoiictBa oTHOmIEHHH. (OCHOBHBIE TMOHITHA TEOPHH

rpados.

Onepanuu  Haj

B Tom unciie npakTHYeCKUX M J1a00PATOPHBIX 3aAHATHH

OnepauHH Haa MHOKCCTBAMU, OIICpallvK HAJl Fpaq)aMI/I

B ToM unciie camocTosATEILHAS paGOTa Oﬁy‘lamlIII/IXCﬂ
Heobxodumocmo u memamuxa onpeoeistomcs 06pazo8amenbHoll
opeanuzayueti

Pa3nen 5. OcHOBBI TeOpUM BepOsITHOCTEl, MaTeMaTnveckoid cratuctuku (10 wacos/cp 8 yacon)

Tema 5.1.
Kom0OnHaTOpuka 1 0CHOBBI
TeopHH BepoOSITHOCTE

Conep:xanue

[Tonsitne coObITHS | COOBITHSI.
HEBO3MOJKHBIE COOBITHSI.

Krnaccuueckoe onpezeneHne BepoITHOCTEN
Teopema cioxeHus BeposiTHocTel. Teopema yMHOXKEHUS BEPOSATHOCTEM.

PopMmyna MOJIHON BEPOSITHOCTH.

BEPOSITHOCTH HocroBepHble U

B ToM unciIe NpaKTHYeCKHX M J1a00pATOPHBIX 3aHATHI

Pemienne mnpocrediyx 3a7ady  HAa ONpPENENICHHE BEpPOSTHOCTU C




HCIIOJIb30BAHNUEM TCOPEM CIIOKCHUA BepOHTHOCTGﬁ

®opmyna nonHOW BeposTHocTU. Popmyna belieca. Pemenue 3amad c
MTOBTOPHBIMH M HE3aBUCHMBIMU MUCTIBITAHUSIMH

B ToM uncie camocTosiTeIbHASA padoTa o0yyarommXxcst
Heobxooumocmv u memamuxa onpedensiromces 00pazo8amenvbHou
opeanuzayueti

Tema 5.2.
CayuaiiHas BeJMYHUHA, ee
(yHknuu pacnpeneneHus

Conep:xanue

CrnyuaiiHast BenmuunHa. J{uckpeTHas U HeTpephIBHAsI ClIy4aiHble
BENMYMHBL. 3aKOH paclpeaeaeHus Cy4aiiHOW BeIIMUYHHBIL.

B ToM uncsIe NpaKTHYeCKHX M 1a00pPATOPHBIX 3aHATHIH

Pemenue HpOCTeﬁHIHX 3a7a4 Ha OIIPCACIICHUC cnyqaﬁHoﬁ BCIIMYHHBI

B ToM uncie camocTosiTeIbHASA padoTa o0ydarommxcst
Heobxooumocms u memamuxa onpedenaromes 006pazo8amenbHol
opeanuzayueti

Tema 5.3.

MarteMaTHuecKoe O;KuJaHue
U AUCTIepCHs cayqdaitHoi
BeJIMYUHbI

Conep:xanue

MaremaTruyeckoe 0KUJAHNUE CITyYaiiHOW BEIMYUHEL. Jucnepcus
CIy4allHOU BEJIMYUHBL.
CpenHee KBaIpaTUYHOE OTKJIIOHEHUE CIIYYalHOW BEJTMYHHBI.

B Tom unciie npakTHYeCKUX M J1a00PATOPHBIX 3aAHATHH

HaxoxaeHune MaTeMaTH4eCKOr0 OXUAAHMS, TUCIIEPCUH, CPEIHETO
KBaJ[paTUYHOTO OTKJIOHEHHUA TUCKPETHOM CIIy4yallHOW BEJIMUHUHbI
3aJJaHHOM 3aKOHOM paclpe/iesIieHNs] B TPUKIIAIHbBIX 3aJa4ax

B Tom unciie camocTosiTeqIbHAS pa00oTa 00y4aK0IIMXCH
Heobxooumocmv u memamuxa onpedensaromes 06pazoeamenbHol
opeanuzayueti

IIpomesricymounas ammecmauusn 6 hopme ougpghepenyuposannozo 3auéma

Bcero

98 yacos

3. YCJIOBUMSA PEAJIM3ALIIMU JUCIUAILIN

3.1. TpeGoBaHusl K MUHUMAJILHOMY MATePHATBLHO-TEXHUYECKOMY 00ecriedeHHI0
Peanuzanus mporpammbl yuyeOHOM AMCUMIUIMHBL TpeOyeT Haiauuyus ydyeOHOro kaOuHeTra

«MaTteMaTuka.

O6opynoBanune y4eOHOro KaOMHeTAa:

- IOCAJIOYHBIE MECTA MO KOJIUYECTBY CTYJIEHTOB;

- pabouee MecTO MpenoaBaTes;

- KOMIUIEKT y4eOHO-HATTISIHBIX TOCOOMI 10 MaTeMaTHKe;
TexHu4veckue cpeacTBa o0yueHust:

- KOMITBIOTEP C TUIIEH3MOHHBIM MPOTPaMMHBIM 00eCIIeUeHUEM;

- 1ocTyn K cetu HTEepHeT;
- MyJIbTUMEIAA IIPOEKTOP;
-KaJIbKYJISITOP.

3.2. YueOHO-MeTOANYeCKOE oDecnieyeHue
3.2.1. OcHOBHBbI€ NeYaTHbIE H/WIHU YJIEKTPOHHbIE U3IaAHUSA
Jns peanuzanuy mporpaMMbl  yueOHOM aucuuruiHel O6ubnuoreunsii ¢ounx BBIY
YKOMIUIEKTOBAH IEYaTHBIMU U 3JICKTPOHHBIMH U3JaHUSIMHU.
OOyuaronecss W3 YWCJIAa WHBAIWJIOB M JIMI] C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH
3/I0pOBbsi 00€CIeUYeHbl MeYaTHBIMU U (WJIM) 3JIEKTPOHHBIMU OOpa30BaTEIbHBIMU PECYpPCAMU B
dopmax, afanTHPOBAaHHBIX K OTPAHUYCHUSAM UX 37J0POBBSI.

OcHoBHas JuTepaTypa

1. bammakos, M. 1. MaremaTuka : yueOHUK 111 00pa30BaTeNbHBIX YUPESKACHUN HAY. U




cpen. mpod. oopazoBanus / M. U. bammmakos. - M. : Akagemus, 2020. - 256 c. : ui. -
(HagansHoe u cpenHee nmpodeccuoHaIbHOE 00pa3oBaHuE).

2. T'puropses, C. I'. MaremaTnKa : yueOHUK ISl CTYA€HTOB 00pa30BaTEIbHBIX YUPESKICHUN
cpen. ipod. obpazosanus / C. I'. I'puropses ; mox pex. B. A. I'ycesa. - 10-e u3., crep. -
M. : Akagemus, 2020. - 416 c. - (Cpennee npodeccroHanbHOe 00pa3oBaHUe).

3. Jlamasn, A. A. MaTemaTuka : y4eOHUK ISl CTYJIEHTOB 00pa30BaTEIbHBIX YUPEIKICHUN
cpen. mpod. oopazoBanus / A. A. [lanasH. - 3-¢ us., ucnp. u joi. - M. : DOPYM :
NH®PA-M, 2019. - 544 c. - (IIpodeccuonaibHOe 00pa3oBaHUE).

4. boromonoB, H. B. Maremaruka : y4eOHUK I cpeaHero mpodecCHOHaTbLHOTO

obpazoBanus / H. B. boromornos, I1. . Camoiinenko. — 5-¢ u3a., nepepad. u gom. —
Mocksa : UznarensctBo FOpaiit, 2020. — 401 c. — (IIpodeccuonanbroe oOpa3zoBanue).
— ISBN 978-5-534-07878-7. — Texkcr : anekrponnsiii // 3bC FOpaiir [caiit]. — URL:
https://urait.ru/bcode/449006 (nata obpamenus: 17.09.2020).

JJIeKTPOHHBbIE pecypchbl
1. bapnymkun, B. B. MaremaTuka. DJeMeHTHl BBICHIEH MaTeMaTUKU [DIEKTPOHHBIN

pecypc]: yuebnuk : B 2 1. T. 1 / B. B. bapaymkun, A. A. IlpokodrseB. — M.: KYPC: UHDPA-
M, 2020. — 304 c. - Pexxum nocryma: https://znanium.com/catalog/product/1079342.

2. bapnymkun, B. B. MaremaTuka. OneMeHTbl BbICHIEH MaTeMaTUKH: Y4eOHUK
[Dnextponnsiii pecypc]: B 2 1. T. 2 / B. B. bapnymkun, A. A. IIpokodpreB. — M.: KYPC: HUILL
NHOPA-M, 2021. — 368 c. - Pexxum mocryma: https://znanium.com/catalog/product/1178146.

3. Beicmiast mMaTemaruka : y4eOHHK M TPAKTHKyM ISl CPEeIHETO MpOo(hecCHOHAIBHOTO

obpazoBanusi/ M. b. XpumyHoBa [u ap.]; mom obmei pemaknuein M. b. XpumyHoBOMH,

. . Upiranox. — MockBa : UsnparensctBo Opaiit, 2022. — 472 c. — (IlpodeccuonansHoe
oOpazoBanue). — ISBN 978-5-534-01497-6. — Tekcr : snexTpoHHbI // OOpa3zoBaTenbHas
mwiatrpopma HOpaiit [caiir]. — URL: https://urait.ru/bcode/491581 (mara oOpameHus:
17.08.2022).

4. AHToHOB, B. U. DnemeHTapHas 1 BbICIIasg MaTeMaTHKa : yueOHoe mocodue A cro / B.
U. Auaronos, ®. U. Komenesuu. — Cankr-IlerepOypr : Jlans, 2022. — 136 c¢. — ISBN 978-5-
8114-8759-2. — Texkcr : anekTpoHHbIH // JlaHb : 31eKTpoHHO-Onbmmoreunas cuctema. — URL:
https://e.lanbook.com/book/208562 (mata obpamenus: 18.08.2022).

5. lllunaues, B. C. Hauana Bricmieit matemMaTuku : yueOHOe mocobue mis crno / B. C.
HlunaueB. — 2-e usxa., crep. — Cankr-IlerepOypr : Jlans, 2022. — 384 ¢. — ISBN 978-5-8114-
9048-6. — Texkcr : anexTpoHHbIi // JlaHb : 3nekTpoHHO-OMOnMMoTeuHass cucrema. — URL:
https://e.lanbook.com/book/183785 (mata oOpamenus: 18.08.2022).

6. EnpuanunoBa, I'. I'. DnemMeHTHI BbIcIIel MaTeMaTuKu. THUIIOBBIE 3aJaHUs C PUMEPAMHU
pemenuit / I'. I'. EnpuanunoBa, P. A. MensuukoB. — Cankt-Ilerepoypr : Jlans, 2020. — 92 c.
— ISBN 978-5-8114-4670-4. — Tekct : 2yIeKTpOHHBIHN // JIaHb : 2IEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/148280 (mara obparmienus: 18.08.2022).

3.2.2. lonoJHUTeIbHAA JIUTEPAaTypa

1. 1. T'mcun, B. b. Maremaruka. Ilpaktukym : ydeOHOEe MOCOOHME ST CPETHErO
npodeccuonansHoro oopazosanus / B. b. I'mcun, H. III. Kpemep. — Mocksa : U3marenscTBoO
Opaiit, 2020. — 202 c. — Texker : anektponnsii / OBC IOpanit [caiit]. — URL:
https://urait.ru/bcode/449059 (nara obpamenus: 17.09.2020).

2. HopodeeBa, A. B. Maremarnka : y4eOHHWK I CpPeAHEro MpodeccHoHAIEHOTO
obpazoBanus / A. B. [lopodeeBa. — 3-e uzn., nepepadb. u pom. — Mocksa : M3natenbcTBo
[Opaiir, 2020. — 400 c. — (IIpodeccronansroe odpazosanue). — ISBN 978-5-534-03697-8.


https://znanium.com/catalog/product/1079342
https://e.lanbook.com/book/208562
https://e.lanbook.com/book/183785
https://e.lanbook.com/book/148280

— Texkcer :
obpamenus: 17.09.2020).

anekTpoHHb // DBC FOpaiit [caiir]. — URL: https://urait.ru/bcode/449047 (nmata

Kpewmep, H.I11. MaremaTuka /i KojulepKel: yueOHOe TOCOOHE JIsl CPEIHETO
npodeccuonanbHoro oopazoanus / H.IL. Kpemep, O.I'. Koncrantunosa, M.H. ®punman; mos
penakmueit H.ILI. Kpemepa. — 10-e u3a., nepepad. u gomn. — Mocksa: M3natensctBo FOpaiir,
2021. — 346 c. — (IIpodeccronanpHOEe 00pa3oBaHue).

3.2.3 JlonoJTHUTEIbHbIE HCTOYHUKHU

ok wdPE

www.newlibrary.ru — HoBas 3sieKTpOHHast OUOIHOTEKA,;

www.elibrary.ru — Hay4Hast 3J1eKTpOHHasi OMOIHOTEKa;

Www.edu.ru — denepanbHbIi OpTal POCCUHCKOT0 00pa30BaHUs;
www.mathnet.ru — oGrepoccHiicKiii MaTeMaTHYECKHI TOPTA;

WWW.Mmatburo.ru — mMatOropo: perieH st 3a/1a4 1Mo BbICIICH MaTeMaTHKE;
www.nehudlit.ru - smexTpoHHast GMOIHOTEKA YISOHBIX MATCPHAIIOB.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB

OCBOEHMUSA JUCIIAITJIMHBI

Pe3yabTaThl 00yyeHus

IToka3aTesin 0OCBOEHHOCTH
KOMIIeTeHINH

MeToabl OIEHKH

3Haer:

- 3HAYCHHS MAaTEeMaTUKH B
npodeCCHOHATbHON
JESTSIILHOCTH U TIPH
ocoeunu I1TIICC3;

- OCHOBHEIE
MaTeMaTUYECKUE METO/IbI
PEIICHUS TTPUKIIATHBIX
3a7a4 B 00J1acTH
npodeccuoHanbHOM
JIeITEIIbHOCTH;

- OCHOBHBIE TTOHSATHS U
METO/Ibl MATEMATHYECKOTO
aHan3a, JUCKPETHOM
MaTEeMaTHKU, THHCHHON
anredpsbl, TEOpUU
KOMIUICKCHBIX YHCE]I,
TEOPUHU BEPOSTHOCTEH U

- Oco3HaHHOE PUMEHEHHE Ha
MPaKTUKE 3aKOHOB JIOTUKH
MaTeMaTUYECKUX PACCYKICHUM,
UX MPUMEHEHHE B 00JIaCTH
npodeccnoHaTbHOM
JeSATEIbHOCTH;

- [IpumeHeHne Ha IPAKTUKE
OCHOBHBIX MaT€MaTUYECKUX
METOJO0B pEUICHUs TPUKIIATHBIX
3a1a4

- [IpumeHeHmne Ha MPAKTUKE
OCHOBHBIX TTOHSITHSI U METOJIOB
MaTE€MaTHYECKOr0 aHAJIN3a,
JTMCKPETHON MAaTeMaTHKH,
JMHEIHON anredpel, TCOPUU
KOMIUIEKCHBIX YHCEII, TCOPUH
BEPOATHOCTEN U MaTEMaTUUYECKOU
CTaTUCTHUKH;

DKcrepTHas OLeHKa
PE3yNIbTaTOB JEATEIILHOCTH
o0ydaromerocs mnpu
BBITIOJIHEHHUH U 3aIUTE
Pe3yIbTATOB MPAKTHUECKUX
3aHATHUH, BBITIOJTHEHUH
JIOMalIHUX padoT,

TECTUPOBAHUA U APYTUX BUAOB

TCKYLICTO KOHTPOJIA

MaTeMaTHYECKON - [IpumeHeHne Ha IpaKTHKE

CTaTUCTHKH, OCHOB UHTETPAJIBHOTO U

- OCHOBBI MHTETPAJILHOTO U | 1U(PepeHnanbHOro

b depeHIHaTBEHOTO HCUYUCIECHUS

UCUHCITICHUS

VYmeer: - YMeHue pemarb NpuKIIaaHble OKcnepTHas OLEHKa

- pemaTth IpUKIagHbIE
3a/1a4¥ B 00J1aCTH
poQeCCHOHATBHON

3ala4U IPpH BbIITOJIHCHUN
HeO6XO,Z[I/IMBIX TUIIOBBIC paC4YCTOB

PE3YNBTaTOB JAESTEIEHOCTH
o0yyaroIerocs rnpu



http://www.newlibrary.ru/
http://www.edu.ru/
http://www.mathnet.ru/
http://www.elibrary.ru/
http://www.matburo.ru/
http://www.nehudlit.ru/

JACATCIIBHOCTH,

IIpU KOHCTPYUPOBAHUU

BBITTOJIHEHUH U 3aIIUTE
Pe3yIbTaTOB MPAKTHUECKUX
3aHATHUH, BBITIOJHEHUH
JIOMalIHUX padoT,
TECTUPOBAHUS U IPYTUX BUJIOB
TEKYIIEro KOHTPOJIS




MHNHOBPHAYKHN POCCUN
BJIAJJMUBOCTOKCKHWI I'OCYJIAPCTBEHHBIN YHUBEPCUTET

KOMIUIEKT
KOHTPOJIbHO-OLIEHOYHbLIX CPEJACTB

OII1.10 [Mpukaagnasi MaTeMaTHKA
IMPpOrpaMmsbl IIOATOTOBKH CIICHUAJIUCTOB CPCIHCTIO 3BCHA

26.02.02 CynoctpoeHue

dbopma oOydeHus: OUHAs

Baagusoctok 2025



KOHTpOJIBHO-OIICHOYHBIE CPEICTBA ISl MPOBEACHUS TEKYIET0 KOHTPOJS M MPOMEXKYTOUHOMH
atTectanuu o yueonoi mucrumuinae OI1.10 «IIpuknagHas MaTeMaTHka» pa3pabOTaHbl B COOTBETCTBUU
¢ TpeboBanusmu PI'OC CIIO no cneunansHocTH 26.02.02 «CynocTpoeHue», yTBEpKICHHOTO MPHKA30M
Muno6pHayku P® ot 23.11.2020, Ne659.

PazpaboTumk(m):
H.H. Cepruenxko, npemnomaBareins Kouremke ceppruca u ausaiitna @I'b0Y BO «BBI'Y»

PaccMoTpeHo Ha 3acelaHMU LUKJIOBOI METOJMUYECKOM KOMUCCUM MaTeMaTHKH U MH)OPMAaTUKH
Ipotokon Ne 9  or«15» wmas 2025r.

IIpencemarens [IMK @ﬁ H.H. Cepruenxo



1 O01IMe moJIoKeHust

KonTtponbHO-o11eHOUHBIE cpencTBa (maigee — KOC) mpemHa3HadeHBI I KOHTPOJISA M OIECHKH
00pa30BaTeNbHBIX JOCTIKEHUH O0YYarommuXcs, OCBOMBIINX MporpamMmy yueOHou aucuuruinabl OI1.07
«[IpuknagHas MaTeMaTHKaY.

KOC BxmouaroT B ceOs KOHTPOJBHBIE MaTepHanbl A NPOBEIEHHS TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH M TMPOMEXYTOYHOW AaTTeCTallMd MO JTUCIHUILUIMHE, KOTOpas MpOBOTUTCS B (opme
nmud dhepeHnrpoBaHHOTO 3a4éTa (C HCIIONB30BaHWEM OIIEHOYHOTO 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 pe3ynbraTa HaumenoBanue pesynbraTa 00ydeHus
o0yueHus
K 1.2 31 OCHOBBI MAaTEMaTHYECKOTO aHajlHu3a, JUHEWHOW anreOpsl M aHaIMTHYECKOU
K 1.4 TCOMETPHUU.
K 2.1 32 OcHoBHI muepeHnnaI-HOTO U HHTETPATBHOTO HCYUCIIESHUS.
I1IK 3.5
33 OCHOBBI TEOPUH KOMIIEKCHBIX YHCEl.
V1 BLII'IOJ'IHSI];L omepauud HaJ MaTpULAaMH M pelarb CHUCTEMbl JIMHEHHBIX
YpaBHEHHUH.
y2 OmnpenensTe Npeen NoCIeA0BaTeILHOCTH, Mpeiell QYHKIUH.
¥3 [Tpumenste MeTonbl AU depeHaTbHOTO U HHTErPATbHOTO UCYHUCIICHHUSL.
V4 Hcnonb3oBath MeTonbl AndHepeHIUPOBAHUS U WHTETPUPOBAHUS [UIS PEILCHHS
MPAKTUYECKUX 3a1a4.
Y5 Pemrates muddepeHnnanbble ypaBHEHHS.
V6 ITonp30BaThCs MOHATHAMHU TCOPHHU KOMILJICKCHBIX YHCECII.
v7 Pewiate 3amauu, UCIIOB3Ysl ypaBHEHMS IIPSMBIX U KPUBBIX BTOPOrO0  HOPsIIKa Ha
IUIOCKOCTH

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

Kpatkoe
HalMEHOBaHUE
paszena
(Mopynst) / Tembl
JIUCTIUTUTAHBI

Kon
pe3yib
TaTa
00yue
HUA

Iloka3zaTrenb oBiIazeHus
pe3ynbraTamMu 00y4eHus

HaumenoBanme O11eHOYHOTO CPEICTBA U
npeacrasnenue ero B KOC

Tekymmit
KOHTPOJIb

IIpomexxyTouHast
aTTecTauus

Paspest 1. DieMeHTHI JIMHEHHOM a1re0pbl H AHAJMTHYECKOH reoMeTPHHU

CriocoOHOCTh epeyHCsITh
CBOICTBa MaTpuL U

Yemmuwiii onpoc,
(n. 5.1, eonpocwi -

Bonpocwt na

31 . ough.3auem  (n.
onpeaenuTenel, HAXOIUTh MTyTH 8)
Tema 1.1. 6.1)
penieHus Pegpepam 5
Martpune! u -
Yemmuwii onpoc, Bonpocwt na
OTIpeACTTUTENN CrocoOHOCTh BHITIOHATH
. (n. 5.1, sonpocul 4- | ough.3auem
Vi JIEVCTBUSA HAJl MATPULIAMM, 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

ypaBHEHUI METOJIOM OOpaTHON

(n. 5.1, eonpocwi 9-

ough.3auem




Kpatkoe Kon HanmenoBaHue 01IeHOUYHOTO CPENCTBA U
€3yIb npencrasienue ero B KOC
HaUMEHOBaHHE | PE3Y [Tokazarenp oBiageHUS ped
paszaena Tara 6 T . n
(Momys) / Tembi | oGyue pe3ynbraTamMu 00ydeHus 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 MOHATHS MOIYJTb ¥ apTYMEHT
OMITICKCHBIC 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

PCHIHUAJTBHOI'O U HHTECI'PAJBHOI0

CUYHCJICHUSA

3HaTh onpeAesieHue mpeaena
M0CJIE0BATENILHOCTH 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
HEPEBIBHOCTD M10CJIeI0BATEILHOCTH
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
Texa 2.2 CrniocoGHOCTH (OPMYTHPOBATH
Tind (’pe. éH it reOMETPUYECKHI 1 Yemnuwuii onpoc, Bonpocut na
' Hoe peHil 32 MEXaHWYECKUI 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)




Kpatkoe Kon HanmenoBaHue 01IeHOUYHOTO CPENCTBA U
HauMEHOBaHUE pE3YIIb MokazaTens OBJIAICHIS npEaACTaBJIICHUEC €TI0 B KOC
paszaena Tara .
(Mony1s) / TeMBI | ofyue pe3ynbraTamMu 00ydeHus 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 HEOTIpe/IeTICHHBIE U (n. 5.1, sonpocwl 4- | ough.3auem
OIpe/ICIICHHbBIC UHTETPAIIBI 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

Brinonaenue geicTBuii Hag

3a0anue Ne |

Bonpocw na

HaxXOAUTh ITYTHU PCIICHUS

(n.5.4, eapuanmuol
1-6)

Vi ough.3avem (n.
MaTpullamMu (n.5.4, eapuanmuol 6 :g) ¢
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)




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)
ypaBHEHUII. 1-6)
MaTpuupbl, o popmynam Kpamepa
Pemenune cucrem JTMHEHHBIX ITlpakmuueckoe
N . Iucvmennoe
YpaBHEHUH METOJOM OOpaTHOM 3a0anue K 3auemy
3a0anue No |
p4! MaTpHIIBI (n6.2)
" (n.5.4, sapuanmoi
- Pemenue cuctem TMHEHHBIX 1-6)
ypaBHeHu# o ¢opmynam 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 TMHENHBIX Tecm
ypaBHeHuI MeToioM ['aycca
Tema 1.3. KomuiekcHbie yncia
Cr1ocoOHOCTh YKa3bIBaTh
anreOpanvecKyro
T I/IFOII?IOMe IZ‘Ie,CK 10 U Hucemennoe Bonpocwl 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
KOMIIJIEKCHOT'O YHCJIa
YHCIIaMHU. "
ITpoBOAUTE AEHCTBUS C Ipaxmuueckoe
THucvomennoe
KOMIUIEKCHBIMH YHUCIIaMH, 3adanue K 3ayemy
3a0anue Ne 16
Y6 HaXOAWTh MOJIYJb M apTyMEHT, (n6.2)

peniath KBaJpaTHbie YpaBHEHHUS,
eciu ero D<0

(n.5.4, eapuanmuol
1-2)

Tema 1.4. Daeme

HThl AHAJTUTHYECKO 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)




Kpatkoe Kon HanmMeHoBaHUe OIEHOYHOTO CpeACTBa
€3yJib u npectasiaedue ero B KOC
HaUMEHOBaHHE | PE3Y [okazarens oBnaneHus e
paszena TaTa 6 T . n
(Momys) / Tembi | oGyue pe3yabpraTamMu 00y4eHus eKyIIHH POMEXXYTOUHAs
KOHTPOJIb aTTecTalus
JUCUUIIINHBI - Tp I
DdopmynupoBKka onpeaeicHuil U IIpakmuueckoe
PMY’THP p Iucvmennoe P
NepevrcIIeHIe CBOKCTB 3a0anue K 3auemy
3adanue Ne 2
32 CKaJIIPHOT0, BEKTOPHOTO U (n6.2)
(n.5.4, sapuanmoi
CMEILIaHHOTO [IPOU3BEACHHS 1-2)
BEKTOPOB
3HaTh pa3inuYHbIe BUABI YpaBHEHUS
IPSAMON Ha INIOCKOCTH, YCIOBHS
Iucvmennoe
NapasieaIbHOCTH U Bonpocwl na
3amanue u 3a0anue Ne 1
31 NEPIEHIUKYISAPHOCTH MPSIMBIX, ough.3auem (n.
oIpeesICHHE (n.5.n, sapuanmol
(opMyIbI HAXOXKICHUS yTiia 6.1)
napaMeTpoB 1-5
MEXIY IPSMBIMH, PACCTOSHUS OT
MPSMBIX Ha .
TOYKH 10 IIPSIMO.
IUIOCKOCTH U B
CocTaBnATh pa3INYHbBIE BHUIBI Tucvmennoe Ipaxmuuecxoe
MIPOCTPAHCTBE .
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
BTOPOT'O IMOPSAJKA HA TJIOCKOCTH. Bonpocwl na
3ananue 3a0anue No |
31 YpaBHeHHE OKPYKHOCTH, JJUIHIICA, ough.3avem (n.
oTpenesicHIe (n.5.n, sapuanmol
THIIEepOOIIBl M apaboisl Ha 6.1)
rapaMeTpoB 1-5
TUIOCKOCTH
KPHUBBIX BTOPOTO
HopsIKa Ha CocCTaBsATh ypaBHEHUS SJUIMIICA, Iucvomennoe Ilpakmuueckoe
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 onpejeNieHue mpeaena Tpaxmuyeckoe
MOCJIEJOBATCIbHOCTHU U €TI0 3adanue Ne 3
31 . 3a0aHue K 3auemy
CBOWCTBa, OIpeJIeIICHIE (n.5.4, sapuanmol (n6.2)
. n 6.
Brruucnenne MOHOTOHHOH MOCIIEIOBATENBHOCTH | 1-6)
TIpeaeIoB CriocoGHOCTh BHIYUCIIATE MPEE Tpaxmuueckoe
dynKImit Hucvmennoe
M0CJIE0BATENILHOCTH, TIPEIET sadanue Ne 3 3a0anue K 3auemy
y2 HKIMU. Beruucnenue npenena 3 n6.2
(bynxn pen (n.5.4, sapuanmot ¢ )
(YHKIIUH B TOUKE U B 1-6)
0ECKOHEYHOCTH
Tema 2.2 MuddepenuuaibHoe ucuucaeHne GyHKIMN 0JHOM JeiiCTBUTEJbHOI 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)
GyHKIMIA
C 5 1 Ilpakmuueckoe
BhIMHCICHNE MoCcOOHOCTh q}?pMyJH/IPOBaTB ) UcbMeHHOoe sadanue K 3auemy
TeOMETPUYECKUI U MEXaHWYECKU | 3adanue Ne 5 6.2
HIPOU3BOJHBIX. 32 N (n6.2)
CMBICJI IIPOU3BOAHOM; ITPaBUIIA (n.5.4, sapuanmol
IudQepeHInpoBaHus 1-6)
Tucvmennoe Ilpakmuueckoe
CrocoGHOCTh HAXOIUTh
N 3a0anue Ne 6 3a0anue K 3auemy
v3 MIPOM3BOJHBIE CIIOKHBIX (PYHKIHMH

" BBICHIUX MOPSAAKOB

(n.5.4, eapuanmuol
1-6)

(no6.2)




Kpatkoe Kon HaumeHoBaHue OIEHOYHOTO CpeICTBA
e3yJlb u npeacrasienne ero B KOC
HAMMCHOBAHHE | PC3Y, IToka3arens oBIaaeHUSA pea
pasmena Tara 6 T . n
(MO / TeMbI oByue pe3ynbraTamMu 00ydeHus eKyIIHH POMEXyTOUHAS
KOHTPOJIb arTecTanus
JUCUUIIINHBI - Tp I
CriocoOHOCTB (hOPMYJIMPOBATh
(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 Crooco0OHOCTE UCCIIEN0BATH 3a0anue Ne 7 3a0anue K 3auemy
(YHKITHIO ¥ CTPOUTH TpauKh (n.5.4, eapuanmor | (n 6.2)
1-8)

Tema 2.3. Mudde

PCHIHAIBbHbIC YPABHCHUSA

CrocoOHOCTh OIHCAHUS TIPOIIECCOB
B €CTECTBO3HAHHUH U TEXHUKE C

Tucomennoe
3a0anue Ne 12, 13

Bonpocw 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 HEONPEICICHHBIE U ONPEACIICHHbBIE
(n.5.4, sapuanmer | (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
v4 WMHTErpaNbHOE UCUUCIICHUE TIPH

PCUICHUH 3a1a4

(n.5.4, eapuanmuol
1-2)

(no6.2)

4 OnucaHue Npoueaypbl OLlEeHUBAHUS

1o

Pesynprater  00yueHUs TUCIWIUTNHE, YPOBEHb CGHOPMUPOBAHHOCTH  KOMITETEHIIHNA
OIICHUBAIOTCA TI0 YETHIPEX OAbHOW INKaJie OIEHKAMU: «OTIHMYHOY, «XOPOIIOY», «YIAOBIETBOPUTEIHLHOY,
«HEYIOBJIETBOPUTEIHHOY.

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).

HpI/I IIPOBEACHUN HpOMeH(YTOqHOﬁ arTeéCraivi OLCHUBACTCA JOCTHIKCHHUE CTYIACHTOM
3aIUIAaHUPOBAHHBIX TIO JUCIUILIMHE PE3yJIbTaTOB OOYYECHHs, OOECIICUMBAIONIMX PE3yIbTaThl OCBOCHUS
00pa3oBaTenbHON IPOTPaMMBI B IIEJIOM.



Kpurtepun oneHuBaHUs YCTHOTO OTBETA

(oLleHOYHBIE CPEICTBA: cobecedosanue, yCmuoe coodujerue, OUCHYm, OUCKYCCUS)

5 6a/I0B - OTBET MOKA3hIBACT MPOYHBIC 3HAHUS OCHOBHBIX MPOIECCOB U3y4aeMOM MPeIMETHON
o0nacTi, OTIMYaeTcs TDIIyOWHOW W MONHOTOW pPACKPBITUS TEMBI, BIAJCHAE TEPMHHOIOTHUYCCKAM
anmapaTroMm; yMeHHe OOBSCHATh CYIIHOCTh, SIBICHWH, NPOIECCOB, COOBITHH, JaenaTh BBIBOIBI |
00001IeHNsI, JaBaTh apryMEHTHUPOBAHHBIC OTBETHI, NPUBOJIUTH IPUMEPHI, CBOOOJHOE BIIAJICHUC
MOHOJIOTHUYECKOW PEeYbl0, JIOTHYHOCTh M TOCIE0BATEILHOCTh OTBETA; YMEHUE MPHBOJUTH MPUMEPHI
COBpPEMEHHBIX MPOOJIEM U3ydaeMoi 00IacTH.

4 famma - OTBET, OOHAPYXHUBAIOIIMIA TNPOYHBIC 3HAHUS OCHOBHBIX IIPOIICCCOB H3ydaeMOW
MpeIMETHOW  00JacTH, OTJIMYAaeTCs T[IIYOMHOH W TOJHOTOM  PAaCKpBITHS TEMbI,  BJaJICHUC
TEPMUHOJIOTMIECKUAM amapaToM; YMEHHE OOBICHATh CYIIHOCTh, SIBJICHUH, MPOLIECCOB, COOBITHH, AeNaTh
BBIBOJIbI U 00OOIICHHUS, 1aBaTh apTyMEHTUPOBAHHBIC OTBETHI, IPUBOJAUTH IPUMEPHI; CBOOOIHOE BIIAJICHUC
MOHOJIOTHUYECKOH PEeUbl0, JOTMYHOCTh U MOCIEIOBaTeIbHOCTh 0TBeTa. OHAKO JIOMYCKAeTCs OJHA - JIBS
HETOYHOCTH B OTBETE.

3 Gamnma — OTBET, CBUJACTEILCTBYIOIIMH B OCHOBHOM O 3HAaHHH IPOIECCOB H3y4aeMOn
MPEIMETHON OO0JIACTH, OTIMYAIONIUICS HEAOCTATOYHON TIIyOMHON W TIOJHOTOW pACKPBITUS TEMBI;
3HaHUEM OCHOBHBIX BOIPOCOB TEOpHUM; clIabo c(hHOPMUPOBAHHBIMH HABBIKAMU aHAKM3a SIBICHHH,
MPOIIECCOB, HEJOCTATOYHBIM YMEHUEM JaBaTh apryMCHTHPOBAHHBIC OTBETHI W MPHUBOAWUTH MPHUMEPHI;
HEIOCTATOYHO CBOOOAHBIM BIIQJICHUEM MOHOJIOTUYECKONW PEUbI0, TOTUYHOCTBIO U MOCIIEI0BATEIILHOCTHIO
otBeta. JlomycKkaeTcss HECKOJIbKO OIMMOOK B COJCPKAHUH OTBETA; HEYMEHUE IIPUBECTH MIPUMEP Pa3BUTHS
CHUTYaIIlUH, TPOBECTHU CBSI3b C APYTHMMH aCTIEKTAMH U3y4aeMOi 00JIACTH.

2 Gajia — OTBET, OOHAPYKUBAIOIIMI HE3HAHWE NPOIIECCOB M3ydyacMOW MPEIMETHON 00JIacTH,
OTJ]I/I‘IaIOIIII/II\/IICﬂ HCI‘HY6OKI/IM PaCKpbITUEM TEMBI; HE3HaAaHUEM OCHOBHBIX BOIIPOCOB TCOpHHU,
Hec(OPMUPOBAHHBIMH ~ HAaBBIKAMH  aHaNW3a  SBJICHUH,  MPOIECCOB;  HEYMECHHEM  J1aBaTh
apryMEHTUPOBAHHBIC OTBETHI, CJIa0BIM BIaICHUEM MOHOJIOTHUECKOU PEUbl0, OTCYTCTBUEM JIOTHYHOCTH U
MOCJIeJOBAaTeIFHOCTH. J{OTyCKaroTCs cepbe3HbIe OIMIMOKU B COJIEP)KaHUM OTBETa; HE3HAHUE COBPEMEHHOM
npobJIeMaTHKH H3ydaeMoil 001acTu.

Kpurtepun oueHuBaHusi nMcbMeHHOI padoThI

(OLIGHOYHBIE CPEJICTBA: KOHMPOLbHAS paboma).

5 6a/U10B - CTYJICHT BBIPA3WJl CBOE MHEHHUE MO cHOpMYITHMPOBAHHOMN MpodiIeMe, 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 COCTABISIIOIIMX MPOOJIEMBI; TOHMMAET 0a30BbIe OCHOBBI U TEOPETHYECKOE OOOCHOBAHHUE
BbIOpaHHOH Tembl. [Ipo0ieMa packpeiTa He MOJHOCTHIO. BBIBOABI HE ClENaHbl W/MIM BBIBOABI 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 | Heyoosnemsopumenvho




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
3aTpyJHSEeTCS C OTBETOM IPH BUIOW3MEHEHUH 3aJaHuM, INPaBHIBHO
O00OCHOBBIBAa€T MPHUHATOE  pEIIeHHe, BIaJeeT Pa3HOCTOPOHHUMH
HaBBIKAMU W MTPHEMaMH BBITTOJIHEHUS MPAKTUIECKUX 3aa4.

«3a4TeHOY /
«XOPOIIIOY»

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

«3a4TeHOY /
«yIOBJICTBOPUTEIIHLHO)

CtyneHT  IeMOHCTpHpyeT  c(OPMHPOBAaHHOCTh  AMCUUILTHHAPHBIX
KOMIIETEHIIMH HAa MOPOTOBOM YPOBHE: MMEET 3HaHMs TOJIBKO OCHOBHOTO
Marepuana, HO HE YCBOWJI €ro JeTaled, B XOJAE€ KOHTPOJIBHBIX
MEpPOTIPHUATHN JOMYCKAIOTCS 3HAYMTENbHBIC OMIMOKH, HEJOCTATOYHO
IIpaBUJIBHBIE (hopMyIHpPOBKH, HapyILICHUA JIOTUYECKON
[IOCNIEZOBAaTEIbHOCTH B M3JIOKEHWH  NPOTrPaMMHOr0  MarTepuana,
WCTIBITHIBACT 3aTPyJHEHUS] TPU BBITIOJIHEHUH MPAKTUYECKUX PadoT, mpu
ONEPUPOBAaHNM 3HAHMAMU M YMEHHSAMH TP HX IEPEHOCE Ha HOBBIE
CUTYalH.

«HE 3a4TECHOY /
«HCYOBJICTBOPUTCIIBHO»

CTyneHT  IeMOHCTpUpyeT  c(HOPMHPOBAHHOCTh  JMCHUILTUHAPHBIX
KOMITETEHIINA Ha YPOBHE HIKE TOPOTOBOTO: BBIABISETCS IOJHOE WIIH
MPaKTUYECKH TIOJHOE OTCYTCTBHE 3HAHMKM 3HAUYUTEIBHOM  YacTH
MPOTPaMMHOI0 MaTepHaja, CTYACHT JOIYCKAeT CyLIECTBEHHbIE OMIMOKH,
HEYBEPEHHO, C OONBIIMMHU 3aTPYAHCHUSMH BBIOIHIECT TPAKTHUECKHE
paboThl, yMEHHS 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 JISHCTBUS HAJl MATPHUIIAMU?

4. Yro Ha3bIBaeTCS OIIPEACIUTEIIEM BTOPOTO, TPETHEr0, N-TO HOpH,Z[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.




10. Kakue cucTeMbl Ha3bIBAIOTCS OJTHOPOJIHBIMHU, HEOJTHOPOIHBIMU?

11. Yro Ha3bIBaETCS PEIICHUEM CHCTEMBI THHEHHBIX YPaBHEHUMN ?

12. Kakue cucteMbl Ha3BIBAIOTCS OINPEeIICHHBIMU, HEOTIPEIeICHHBIMHU ?

13. Hamummure ¢dopmyny Kpamepa pemieHus cucteMbl JMHEWHBIX ypaBHeHWi. B kakux
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 BeTMYMHBI HA3BIBAIOTCS CKAJISIPHBIMU? BEKTOPHBIMU?

18. Kakwue 1Ba BEeKTOpa Ha3bIBAIOTCS PABHBIMU?

19. Kakue BEeKTOPBI Ha3bIBAIOTCS KOJUIMHEAPHBIMU? KOMILIAHAPHBIMU?

20. Kak cnoxuts aa BekTopa? Kak ux BeIdecTh?

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

22. HazoBute mpaBuiIa CI0XKESHHS, BBIYUTAHUS BEKTOPOB, 33/IaHHBIX B KOOPIUHATHOH (popme.

23. Kak yMHOXHTB BEKTOp Ha cKamsip?

24. Kax Haiftu anmuHy BeKTopa?

25. JlafiTe onpeneneHe CKaIsIPHOTO MIPOU3BEACHHUS IBYX BEKTOPOB.

26. Ilepeuncnute OCHOBHBIE CBOWCTBA CKAISIPHOTO MTPOU3BEICHIIS.

27. Kak HaiiTu cKaJsipHOE TIPOM3BEICHUE JIBYX BEKTOPOB II0 X KOOpIUHATAM?

28. Hammmwmre GopMymy A onpeaeeHus yria Mexy AByMs BEKTOPaMH.

29. Hanwumwre ycloBHs: KOJUIMHEAPHOCTH ABYX BEKTOPOB; MX IEPICHANKYIJISIPHOCTH.

30. [aiite onpesieneHue ypaBHEHUS IPSMOH.

31. Hanwmmute ypaBHEHHE NPSMOMU, POXOASIICH Yepe3 JaHHYIO TOUYKY MEPICHIUKYIIPHO
JTAHHOMY BEKTOpY, 00lllee ypaBHEHHUE MPSIMOH.

32. Hanmmmurte mapameTpuieckue YpaBHEHHS TPSIMOU.

33. Hanmmmure kaHOHMYECKOE YpaBHEHHE TIPSMOH.

34. Hanwmimute ypaBHEHUS MPSAMOIL: a) ¢ YrIoBbIM Kod(hduiiueHToM; 0) Ipoxoasiieit yepes
JIAHHYIO TOYKY B JIAHHOM HaNpaBJICHUH; B) IPOXOJIAIICH Yepe3 JBe TaHHBIE TOUYKH; T') B
«OTpE3KaX».

35. Hammmmre popmyiry Uit onpeesieHus yriia Mex Iy JBYMs IIPSIMBIMH.

36. KakoBbI yCIIOBHS MapaJbiebHOCTH U MIEPICHIUKYISIPHOCTH JIBYX MPSIMBIX?

37. JlaiiTe ompe/erieHre JUTATICA ¥ HA30BUTE €r0 KaHOHWYEeCKoe ypaBHeHHue. 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
JIeHCTBUTENbHAS U MHUMAs TIOJIYOCH TUIIEPOOITBI, ACUMITOTHI, (POKYCHI, BEPIIUHBI? Y KaXKHUTE UX
KOOPJINHATHL.

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



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 MMPpOU3BOJAUTHL C KOMIUICKCHBIMHU YUCJIAMU B aJir C6paI/I‘lCCKOI\/'I

dopme?

47.

Yto Ha3BIBaCTCS MPOTHUBOIIOJIOXHBIM , KOMIIJICKCHO CONPS’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 reomerpuuecku MOXHO TOJIKOBaTh KOMILJIEKCHBIE YMCIIa?

UTo Takoe MOAYNb U aprYMEHT KOMIUIEKCHOTO uncia’?

ITocnenoBarensHOCTS. [Ipenen mocnenoBaTenbHOCTH

ChopmynupyiiTe onpeneneHre HOHATHA HOCIEN0BATEIbHOCTb.

UTto Ha3bIBAaETCA MPEAEIOM YHCIOBOU MOCIEI0BATEIBHOCTH ?

HazoBute 0CHOBHBIE CBOMCTBA MPEAEIOB NOCAEAOBATEILHOCTE.

Kakas mociegoBaTeIbHOCTh Ha3bIBAETCsl OECKOHEYHO MaJIO? OECKOHEYHO OOJIBILION?
Hasosure cBoiicTBa OECKOHEYHO MAaJIBIX, OECKOHEYHO OONIBIIHX IMOCIEI0BATEILHOCTEH.
Oynknust. [penen ¢pynkumun. HenpepbBHOCTE QyHKIUH

CdhopmynupyiiTe onpeneneHre TOHATHS GYHKIIUH.

UYro Ha3biBaeTcs 00nacThio onpeneneHus GyHkuun? O6macteio n3MeHeHus pyHkmun?
Kakune QyHKim Ha3pIBalOTCs diieMeHTapHbIMU? [IpuBeiTe NpUMephI.
Chopmynupyiite onpeneicHue npesea GyHKINM.

HazoBute ocHOBHBIE CBOICTBA MPE/IENIOB (DYHKIIHH.

Kakast ¢pyHkus HazpiBaeTcst 0eCKOHEUHO Mayiol? OECKOHEYHO OOIBIION?

HazoBute cBoiicTBa OECKOHEUHO MabIX (DYHKIIHH.

Hanummre ¢popMyIibl epBOro U BTOPOro 3aMmeydaTebHbIX IPEAEIoB.

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

Uro Ha3bIBaeTCS MPOU3BOTHON (HyHKIHH?

KakoB reomeTtpryeckuii, Ghn3nyecKuii CMBICI TIPOU3BOTHOM?

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

Hanumure popmynel auddepeHnnpoBanuss OCHOBHBIX JIEMEHTaPHBIX (DYHKIIHUH.
Cdopmynupyiite npaBuio 1uddepeHIrpOBaHHS CIIOKHON QYHKIHH.

Uro HazsiBaercs nuddepeHnnanom GyHKun?

KakoB reomeTrpuyeckuit cMbici nuddeperinnaia QyHKIUM.



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 HEONPEIEIEHHOTO HHTETpaa.

83. Hanwmmmre ¢popmyiibl TaOIHIBI OCHOBHBIX HHTETPAJIOB.

84. B 4eM CymHOCTb METO/Ia HHTETPUPOBAHHS 3aMEHOH MepeMeHHO?

85. Hammmmre Gopmyry HHTETpUpPOBaHHS IO YacTSAM B HEOIIPEAEICHHOM HHTETpae.

86. OmnpezaencHHBIA HHTEIPA

87. 3amaum, MpUBOISIINE K MOHATHIO OTPEINICHHOTO HHTETpaja.

88. Uto Ha3bIBaeTCs ONMPeAeTICHHBIM HHTErPAIIOM OT JaHHOW ()YHKIIMH Ha JaHHOM OTpe3Ke?

89. KakoB reomeTpuvecKuii CMBICI ONpeeIEHHOT0 HHTerpaa?

90. Ilpocretimye cBOICTBA OTPEAEIEHHOTO HHTETPaa.

91. ®opmymna Herorona-JleiiOammIa.

92. BelunciieHne oNnpeaeneHHOro HHTErpaia METOIOM 3aMEHbI [IEPEMEHHBIX.

93. BerrunciieHne onpeaeneHHOro HHTErpasa MeToI0OM HHTEIPUPOBAHUS 110 YaCTM.

94. uddepenuuansHoe ucuncieHne GyHKIUH MHOTUX TIEPEMEHHBIX

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

96. Uto Ha3bIBaeTCs O0JACTBIO OMpeeNieHHss PYHKIUH ABYX HE3aBHCHUMBIX TMEPEMEHHBIX?
KakoBo reomerpryeckoe n3o0pakeHne QyHKIUH ABYX MEPEMEHHBIX ?

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

98. CdopmynupyiiTe onpesereHue npejaeia GyHKIUU IBYX MEPEMEHHBIX.

99. Kakas (yHKIUs Ha3bpIBACTCSl HEMPEPHIBHOM B TOUKe? B 00acTH?

100. lafiTe ompeneneHre 4YaCTHBIX MPOU3BOJHBIX MEPBOrO TOpsAAKa (YHKIUU JIBYX
nepeMeHHbIX. KakoB HX reoMeTpHYECKU CMBICIT?

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

102. Kak HaiiTi 9acTHbIE IPOM3BOJHBIE BTOPOrO NOPsAKA PYHKIUH ABYX EPEMEHHBIX?

103. HUuTerpansHoe ucuncieHne GyHKIMA MHOTHUX ITEPEMEHHBIX

104. JaiiTe orpeneneHre ABOWHOTO HHTETpaa.

105. B uyem 3akitovaeTcsi FeOMETPUIECKUN CMBICT JBOWHOTO HHTETpaja?

106. HazoBuTe CBOICTBA JBOMHOTO MHTETpAIA.

107. V3noxuTe mi1aH BEIYMCICHHUS JBOWHOTO HHTETpajia B IEKaPTOBBIX KOOpAMHATAX IS
NPaBUIIBHBIX U HETIPaBUJIbHBIX 00JIacTeH.

108. Juddepennmansupie ypaBHEeHHS TIepBOro nopsinka OpoHTaIbHEIH 01poc

109. Yro HazkiBaetcs quddepeHInanbHbIM YpaBHEHHEM ?



110. Yro Ha3pIBaeTCs 0OLIMM peleHrneM TudhepeHIInaTbHOI0 YpaBHEHH? YaCTHBIM
pemenneM?

111. KakoB reoMeTpUYeCKUi CMBIC YacTHOTO pelieHus JuddepeHnnanr-Horo ypaBHeHHS
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 YHCEN B €CTECTBO3HAHUM U TEXHUKE.
HcTopus Bo3HHKHOBEHUS UG depeHINaNbHOTO HCUUCTICHNUS.
OCHOBBI MaTEMaTHYECKOT0 aHAIH3a.

Omnpenesnenue 3KCTpeMyMOB (QYHKLIUI MHOTHX IEPEMEHHBIX.
OCHOBHBIE KOHLICTIIIUN MaTEMAaTHKH.

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

CBsI3p MaTEMaTUKH C IPYTMIMH HayKaMH.

N~ E

5.3 Ilpumepsbl TECTOBBIX 3aJaHUI
Tecr 1
1.Yto Ha3bIBaeTCS MaTpUIICH?

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) dopma mpeacTaBICHHS HATTIAIHOTO 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 NEpBOH 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) HEe U3MCHUTCS;
B) MEHSET 3HAK Ha IPOTHUBOIOJIOKHBII;

r) CyMMe 3JIEMEHTOB IIePECTABICHHBIX CTPOK (CTOJIOIIOB).

7.Ecnu aneMeHTHI JTI000# CTPOKH ONPEACTUTENSI YMHOKUTH Ha COOTBETCTBYIOIIUE aNreOpandeckue
JONOJHEHUA U TPOU3BEACHUSA CIIOKUTH,TO MMOJTYUYUM:

a) OTpHIATEeIHLHOE YUCIIO;

0) HOJB;

B) J1I000€ YHCIIO;

I) BEJIUYUHY OIPEICTUTENS.

8.Kak n3amMeHuTCs onpeaenuTesh MaTPUIIbl YeTBEPTOTO MOPSIIKA, €CITN KaXK/IbIl €¢ SJIEMEHT YMHOXHTh Ha
2?

a) yBenmuuuTcs B 4 pasa;

0) yBenmuutes B 16 pas;

B) yBEIHMYUTCS B 8 pas;

r) yBEJMYHUTCSA B 2 pasa.

9.00partHas MaTpuIa st JAHHON MaTPHIIBI HE CYIIECTBYET, €CIH
a) OMpeJeNUTENb JAHHON MaTPHIIbl paBEH HYIIIO;

0) B JaHHOM MaTpHIIe XOTh OMH JIEMEHT HYJIEBOH;
B) JaHHAs MaTpPUIIa HEBBEIPOXKICHHAS;
T) B JaHHOW MaTPHIIE AIEMEHTHI TJIABHOW JHAaroHaIl HyJIEBhIE.

10Panrom MaTpHIlbl Ha3bIBAETCS
a) HAUBBICIIUI MOPSIOK HEHYJIEBBIX MHHOPOB;

0) KOJTMYECTBO HEHYJICBBIX 3JIEMEHTOB;

B) KOJMYECTBO HYJICBBIX 3JICMCHTOB,

T') HauBBICIITHI MTOPAIOK HYJIEBOTO MHHOPA

Kmou: 1. 6); 2. a); 3.1);4.06); 5.1); 6. B); 7.1); 8. 0); 9. a); 10. a).
TecT 2.

1.PemienneM cucTeMbl THHEHHBIX YPaBHEHUN SIBIISIOTCS
a) COBOKYIIHOCTb 3HAUEHHWI HEM3BECTHBIX, PH MOJCTAHOBKE KOTOPBIX B YPABHEHUS CUCTEMBI,

00parmaroT uX B TOKIECTBA;



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

B) CBOOOJHBIC WICHBI JIMHCHHBIX YPaBHCHHH;

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

a) OHa UMeeT eIMHCTBEHHOE pPEIICHHE:

0) oHAa WMeEeT NIBa PCIICHUS;

B) OHa UMeeT OCCKOHEYHOE MHOYKECTBO PEIICHHH;

I) OHA HE UMEET peleHH.

3./1Be cHCTEeMBI JIMHEHHBIX YPAaBHEHUH SBIISIOTCS] SKBUBAIICHTHBIMH, €CIIN

a) He UMEIOT PeLIeHMS;

0) UMEIOT HECKOJBKO PEIICHUH;

B) UIMEIOT OJIHU U T€ )K€ PELIeHMUS;

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

a) OJIHO W3 YPaBHCHMI CHUCTEMBbI SBJISCTCS JIMHEHHONW KOMOMHAIIUEHOCTAIIbHBIX;

0) panr MaTpuLbl A PaBEH YUCILY €€ HEU3BECTHBIX;

B) OIPEACINUTENb MATPULIBI A OTJIIMYEH OT HYJIS;

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.laHa cucrema JIMHEWHBIX ypaBHEHUH - 2 3 . Torga marpuunasidopma

3aIMCH 3TOM CUCTEMbI UMEET BUJ ...

a) 2 -1 1Ly(x) g1 (2 -1 1)(x)
3 2 -3||x 0 | 13 2 -3 xz‘
1 3 —4)lx)_| 4] W3 —4)lxn ) (1 o 4)
0) (2 3 1) r) 2 -1 1) [—1)
-1 2 3 32 -3 0
Lt =3 —4a)(x, x, x5)_(-1 0 4) 1 3 —4)(x, x, x)_|4)

6.Unes metona ["aycca 3akiouaeTcs B

a) noCJICA0BAaTC/IIbHOM MCKIFOYCHHNH HCU3BCCTHBIX M3 ypaBHeHI/Iﬁ CHUCTCMBI,

0) mocienoBaTEIbHOM PEIICHUH ypaBHEHHIA;

B) HaxXO0XACHUU OIIPCACITUTEIIA CUCTCMBbI;



r) MOCTPOCHUHU rpaduka QyHKINH.
7. YKaXuTe CUCTEMY JITHEHHBIX ypaBHEHUH, IOATOTOBICHHYIO K 00paTHOMY X0y METO/a
l"aycca.

a ~ B 2x, +x,—x
) X +8x,+3x; =0 ) | : T

r1+t1+x3—1
]—x2+x3=l 1*{ +x,=3
L1 3T
v L v — N )
0) X, +8x, +x, =4 r (y 4y =3
1TA2 =
—-X,+tx; =12 1
'ﬁ _ | \xl+x2_
;5% =10

8.Ecnu maTpuna cuctembl N ypaBHEHH KBaJpaTHas W €€ ONpeACiIHTeNlb HE PaBeH HYJIO,
TO cUcTEMa

a) He UMeeT PelIeHUl;

0) rMeeT eIMHCTBEHHOE PELICHUE;

B) UMEET POBHO N PELLICHUH;

r) UMeeT OECKOHEYHO MHOTO PEIIeHH.

9.Ilyctp naHa cucrema

x+2y+3z=6
—Xx+y+2z=2
x+3y+5z=9

Torna ee penienue yepe3 00paTHYIO MaTPUILy HAXOAUTCS KaK

a) x) (=1 -1 1Y(6 1\(6
yvi=l 7 3 42 512
z -4 -2 3 )19
6) 319
X -1 -1 1 6 1 6
yl=l 7 3 —4]2 ne
z -4 -1 2 )19 , 2 1l g
Kniou : a) 2.a) 3.B) 4.B) 5.6) 6.a) 7.r) 8.6) 9. 6)

Tect 3

1.J1an tpeyronpuuk ¢ BepummHamu A (-2; 0), B (2; 4) u C (4; 0). YKaXUTEKOOPAMHATHI CEPEIHHBI
croponsl AB.

a) (2;-2);

0) (0;2);

B) (2;2);

) (3;2);

2.YpaBHEHHE MPSIMOH, MPOXOJAIIeH Yepe3 JaHHYI0 TOYKY, C JAHHBIM YTIIOBBIM KOA(DPHUIMEHTOM
MMeeT BUJ!

-1
8 ¥-rn= _[x_xl)

B) J T =A&ITR
x—x=kly—-»n

3.Yron Mexty IByMsl IPSIMBIMU HAXOJUTCS IO popMyIie:



a) k=&

igp = 1

g T+ kk
1+i54,
fgp=—2

tog = K+

5) -k,

4.YpaBHEHHE TIPSIMOM, TIPOXOIAIICH Uepe3 IBe 3aJaHHbIC TOUKH:

a)
HhoX _ YT
0) R R R |
BTAh_¥TRH
B =% _ =X

T B T | .
5.YpaBHenue npiiMoit 3aaafiHo Toukor A(2,1) 1 HAmpaBIAIOIIMM BEKTOPOM

I=1{35}
a) 5x—-3y—-7=0
0)3x+y-7=0
B)4X-2y—-6=0
r) 6x-y-11=0

6.YpaBHeHue npsmoil npoxosmei yepe3 Touky M(1;2) u oOpasyromieii cockio Ox yron B 45° umeer
BUL ...
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) mapauIeIbHbI
0) TmepecekarTCA
B) IEpPHCHIMKYJISPHBI
r) COBMNAAAIOT

8.Bri0epute ypaBHEeHHE NPSMON B OTpE3Kax.
I v

l—

a) 2 3
2.
X2y
6) 4 3
B) L
3 2
r) 2x v

9.BriOpats ypaBHt:rudac Unp:;/muUCTI/I, MPECTaBICHHON Ha PUCYHKE:

2 e R e it “n

O1!




a) x*+1°=9

6) (x— 4>+ (-2)°=9
B) (x+4)2+(y+2)°=9
r) (x—4)°—(y-2)7%=9

10.BrIOpath ypaBHEHHUE 3IUTUIICA, IPEACTABICHHOTO HA PUCYHKE:

¥
3

-1

2 2

x Vv

a) R
(x—5)% n +1)? _ 1
ﬁ) 16 9
(x—5)2 L (+1)? _ 1
B 9 16
(x+5)? N (y-1)? 1
r) 9 16

11.BriOpats ypaBHEHUE TUIIEPOOITBL, TPEICTABICHHON HA PUCYHKE:

y

av+2F w1

a 4 90 .
v-2" @l .

& 4 9
w+17 w-2f 1

9 4
c-17  o+2F

n 9 4 !

12.BriOpats ypaBHeHUs TapaboIIbl, IPEICTABICHHOMN Ha PUCYHKE




a) y=2(x+2)°
6) y—1=(x+2)
B) y+1=(x—2)
ry+(x-2°=1
Knmwu:
1. 0) 2.60) 3.B) 4.a S5.a) 6.r) 7.a) 8B 9.B) 10.0) 11.B)

Tect 4

1. ®opmyna Herotona — Jleiibavnma ...
) J, f()dx = F(a) - F(b)
6) f,, f(x)dx = F(b) - F(a)
8) f f(dx=F(a) - F(b) + C
v J, FGdx = F(b) - F(@) + C
2. Beruncienue myTH, MpoiIeHHOro MaTepUalIbHON TOUKOM, HAXOAUTCS 1o GopMmyIe: ...
a) S = ft’f F(t)dt
0)S=[f(t)dt
B)S= fle F(t)dt
D S=dt ;2 f(0

3. Ecnu kpuBoONHHEHAS Tpanenys, orpanudeHHas uaned y = f(x) u f(x) = 0 u npsasmbiMu y =0, x =qa, X =Db,
BpAILaeTCsl BOKPYT OCHU X, TO 00BEM Teja BpallleHUs! BEIUKCIIeTCs 1o Gopmyre ...

a)V=m fab y2dx

6) V= [ x*dx

B)V=m fba y2dx

) V=mn [ x%dx
4. Ecmm y = f(x) u f(xX) = 0, To miomaab KpUBOJUHEHHON Tpaneluy, OrpaHUuICHHOM 3TOW JIMHUEH, TBYyMSI
OpSAMBIMH X = A M X = b ¥ 0Tpe3KOoM ocu abcuuce a < X < b, Beruucisercs 1o Gopmyie ...

a)S= fbaf(x)dx

b

0)S= fa f(x)dx

B)S=[f (xX)dx

0)'S = f(x) [} dx
5. IepBooGpasnas pyukimn f(x) = 3x° - sin X paBHa ...

a) F(x) =x°- cos x

6) F(x) = 6x - cosx

B) F(x) = x* + cos x

r) F(x) = 6x + cosx
6. OnpeeneHHbIi nHTErpan | 12 4x3dx paseH ... a) 36 0)17 B) 16 r) 15

N o 2
7. Ilnomane KpUBOJIMHEWHOM Tpanennuu, orpaHiueHHON TUHUAME Y = 4 — X, y = 0 onpenensercs
HUHTETPAIIOM. ..

a) [°,(4 — x¥)dx; 6) [°,(4 — x?)dx; B (4 —xPdx; 1) [J(4—xP)dx
dx
8. B pesysibTaTe nocTaHOBKHU t = 3x+2 uHTerpan [ Taxyz PMBOJTCA K BUY ...
dx 1 rdt dt dt
a) [ 7 037 B)3[ 7 nJz
9. OnpeneneHHbld HHTErpal f23 3x2dx paseH ... a)19 0) 18 B) 35 r) 27

10. MHOXeCTBO BCeX MepBOOOPa3HBIX GYHKIHH y = 5X' HMEeT BU ...
a) x°; 6) 5x° + C; B) x>+ C; r) 20x° + C.
Kiou:
1. 6) 2.a) 3.a) 4.6) 5.8B) 6r) 7.6) 8.6) 9.a) 10.B)



5.4 Ilpumepsl 3aaHUI 1J151 NPAKTHYECKUX U KOHTPOJIBHBIX padoT
Bapuanr 1:
1.BeIuncauTh ONpeaeauTeNN:

1 2 -1 2
11 5 6 3 0 1 5
‘2 _3‘ 1 -2 -3 1 -2 0 3 . B
sina cosa cos(a—§)
1) 45 2) T4 4 3) —2 -4 16 A)|sinp  cosp cos(f — 6)

siny cosy cos(y —9)
2.Haiigute cymmy 1 pazHocTh MaTpull 1 MaTpuiy C =2A — 3B:

4=(; 3 53)98=(; 3 g )

3.Haiitute npou3BeieHne MaTPHII;
_(4 -3 _(—1 6
na=(; 5)uB=(5 )

na=(3 2 i)I/IB_(—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.BpIunCIUTE ONpeaeIuTENN:
4 3 2 1
3 9 1 -111 1
‘_8 _3‘ ; 12 52 tii- sina cosa sin(a + §)
4 A R =3 24 311 23 4 lsing cosp sin(B +6)

siny cosy sin(y +96)
2.Haiinute cymmy U pazHocTs Matpull 1 MaTpuly C = 3B — 4a:

(2 5 47 (2 5 1 4
A_(z 15 4)HB_(6 4 5 2)'
3.Haiitute npou3BeIeHNE MATPHII;

1)A=(g _13)I/IB=(_91 é)

2a-( 2 Dune(-6 2 )

1 -3

1 3 1 1 0 1

3)A=<1 0 4 I/IB:(Z -1 2>

2 1 3 3 2 1
3aganue 2
Bapuanr 1

1. Haiitu padr MaTpHIlbL:

1 3 1 1 5 4 1234
1) A=<1 0 4); 2)B=(2 10 8); 3)C=<2 468)-
2 1 3 3 15 12 36912

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

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

Bapuanr 2
1.HaiiTi panr MaTpuisl:



1 3 1 3 5 7 égsl)
1)A=<2 0 4>; 2)B=<1 2 3); 3)C= 111

1 2 3 1 3 5 23 1
4 3 =2
2. Halinure obOpatHyto MaTpuily: A = < 6 2 4 >
-7 2 3
1 x x?
3. Pemnte ypaBuenue: (1 2 4| =0.
1 -1 1
3aganue 3
Bapuant 1

1. Pemmts cucteMy JMHEHHBIX ypaBHeHHI MeTonoM Kpamepa:

_ 3x+4y —2z =4, X—y+2z= -2,
)gzigy:; 2){—X—y+3z=6, 3){X+2y—z=7,
y=4 X—7y+z= -2; 2x+y—3z=05;
Bapuanrt 2

1. PemmuTs cucTeMy JMHEWHBIX YpaBHeHHN MeTog0M Kpamepa:

_ 3x+2y+2z=5, X+2y—z=1,

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

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

1. Pemmts cucteMy JMHEHHBIX YpaBHEHH MeToaoM [aycca:

_ 3x+4y—2z =4, X—y+2z= -2,
) {gii?y:;' 2){—x—y+32=6, 3){X+2y—z=7,
y=4 Xx—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.

Bapuanr 2
1. PemuTs cucteMy JMHEWHBIX ypaBHEHHN MeToji0M ["aycca:
3x+2y+2z=5, Xx+2y—z=1,
2x—3y =4
1) {4XX_5y_16_ 2){2x+ 3y+z=1, 3){2X—y+z=5,
y=2% 2x+y+3z= 11; 3x+2y+z=7.
xX+2y+3z—2t=6,
4 2x—y—2z—-3t=28§,
) 3x+2y—z+ 2t =4,
2x—3y+2z+t=-8.
3aganue S
Bapmuanrt 1
2 30 -1 0 3
1. Haiitu matpuny C=A+3B,ecru A=| -2 1 8|, B=| 2 4 1]
2 4 3 1 30

2. Pemmwmrth cucteMy TUHEWHBIX ypaBHEHUI METOJIOM OOpATHOM MATPHIIBI.
3. Pewmmts cucteMy IMHEWHBIX ypaBHeHUH 1o Gopmynam Kpamepa.
4. PemuTh cucTeMy JIMHEHHBIX ypaBHEHUH MeToa0M [ aycca.

X +2X, — X3 =1,
2X, — X, + X3 =5,
X, +2X, + X5 =17.



Bapuanrt 2

2 30 -1 0 3
1. Haiitu matpuy C=2A-B,eciu A=|—-2 1 8|, B=| 2 4 1/|.
2 4 3 1 30
2. Pemmwmth cucteMy TUHEHHBIX YPAaBHEHUI METOJOM OOpPATHOM MATPHIIBI.
3. Pemmts cucteMy TMHEWHBIX ypaBHeHUH o Gopmynam Kpamepa.
4. PemmTh cucTeMy JIMHEHHBIX ypaBHEHUH MeTomoM [ aycca.
X, — X, +2X; =2,
X +2X, = X3 =7,
2X, + X, —3X; =5.
Bapuant 3
2 3 0 -1 0 3
1. Haiiru matpunry C=3A+B,eciu A=| -2 1 8|, B=|2 4 1]|.
2 4 3 1 30
2. Pemmth cucteMy TUHEHHBIX ypaBHEHUI METOAOM O0OpaTHOM MaTPHIIBI.
3. Pewmmts cucteMy NTMHEWHBIX ypaBHeHUH 1o Gopmynam Kpamepa.
4. PemmTh cucTeMy JIMHEHHBIX ypaBHEHUI MeTonoM [aycca.
X, +3X, —2X; =4,
X, +4X, =X =17,
2X, + X, + X3 =3.
Bapuanrt 4
2 30 10 3
1. Haiitu matpuy C=A-4B,eciu A=|—-2 1 8|, B=| 2 4 1/|.
2 4 3 1 30
2. Pemmth cucTeMy TUHEHHBIX YpaBHEHH METOIOM OOpPaTHOI MaTpHIIBL.
3. Pemmth cucteMy ITMHEWHBIX ypaBHeHUH 1o Gopmynam Kpamepa.
4. PemmTh cucTeMy JIMHEHHBIX ypaBHEHUI MeTonoM ["aycca.
X, +2X, — X3 =3,
X, +3X, + X; =6,
2X, — X, + X3 =4.
Bapuant 5
2 30 -1 0 3
1. Haiitu matpuny C=4A-B,ecu A=|-2 1 8|, B=|2 4 1]|.
2 4 3 1 30
2. Pemmwmth cucteMy TUHEHHBIX ypaBHEHUI METOJOM 0OpaTHOM MaTPHIIBI.
3. Pemwuts cuctemy nmuHEHHBIX ypaBHeHUH 110 Gopmynam Kpamepa.
4. PemmTh cucTeMy JIMHEHHBIX ypaBHEHUH MeTonoM [aycca.
X, + X, —=3X; =2,
X, +2X, + X3 =3,
3%, +7X, + X3 =10.
Bapuanrt 6
2 30 -1 0 3
1. Haiiru matpunty C=A+2B,ecru A=| -2 1 8|, B=| 2 4 1
2 4 3 1 30



2. Peummth cuCTeMy JTUHEHHBIX YPAaBHCHHIH METOIOM OOPaTHON MaTPHIIbI.
3. Pemmwmth cuctemy JIMHEHHBIX ypaBHEHHI 110 Gopmyrnam Kpamepa.
4. PemuTh cucTeMy JIMHEHHBIX ypaBHEHUH MeToaoM [ aycca.

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

3ananue 6
Bapuant 1
Jlausr exropsr (9;—2;1) u b(4;3;0) (w1 Ne 1-5).
1. Haiitu a-b .
2. Haiitu (ﬁ A 5)
3. Haiirn a°.
4. Haiitn ‘5‘
5. Haiitu KoopuHaThl BekTopoB C = d + b,d=a-b, f=-33.
6. B mpsMoyronbHOW JeKapTOBOM cucTeMe KoopauHaT mocTpouth Touku A (0; 0),

B (3; -4), C (-3; 4). Onpenenuts paccrosinue mexay Toukamu Au B, Bu C, Au C.

7. TlocTpouTh TOYKH, 3aJaHHBIC MOJAPHBIMH KoopauHatamu: A (2; w/2), B (3; n/4),

C (3; 3n/4).

8. aubl TOYkM B mOJApHOW cucTeme koopauHat A (2; 7w/4), B (4; m/2). Haiitn wux

IPSMOYTOJIbHBIE KOOPAUHATHI.
Bapuanr 2

Jlansr Bextopsr a(—3;2;1) u b(3;0;4) (s Ne 1-5).
1. Haiitu a-b .
2. Haiitu (ﬁ A 5)
3. Haiitu a°.
4

—

bl.

Haiitn

o1

Haiitu koopauHats! BekTopoB C = a + b,d=a-b, f=-34.

S

8.

B mpsAMOyroibHOM jeKapToBOM chcTeMe KoopauHar moctpouth Touku A (0; 0),
C (-3; 4), D (-2; 2) E (10; -3). Onpenenutsb paccrosane Mexay Toukamu C u D, Au D, D u
E.

ITocTponTs TOYKH, 3aJaHHBIE TONApHBIMH KkoopauHatamu: A (4; 0), B (2; 3m/2),
C (3; n).

Janbl TOUKH B nipsiMoyroJibHOU cucteme koopaunat A (0; 5), B (-3; 0), C (\/§ ; 1). Haiitn ux
MOJISIPHBIE KOOPAMHATHI.

3ananue 7
Bapuanr 1:
2 2
. x°-121 . X"—X-6
1.Haiitu nipesies1 GyHKIMHU B TOUKE: a) lim ——— 0) im ———
x-11 x—11 x>3  X—3
. 3x*+5 : 4
2.Haiitu nipenen yukiuu Ha 6eckoneynocti:  a) lim > 6) lim >
x—o By x> X< —By
X 3x
. . . 4 . [(X=2
3.Haiit ipenen GyHKIUM: a) lim xctg2x 6) Iim|1+— B)lim| ——
x—0 X—>o0 3x X—>o0 X
Bapuanr 2:
2 2
. X“+3x-10 . X" —64
1.Haiitu ipenen gpynkiuu B Touke: a) lim ——— o) lim

x—>-5 X+5 x-8 X —8



_ TX*+2x-6 _x*+2x8
2.Haiitu nipenen GpyHkiuu Ha 6eckoneynoctu: a) lIm ——— 6) lim ———
x> X495 x>0 X4y
X 2X
. X . 3 . [ X+3
3.Haiitu npenen QyHKIMu: a) im — 6) lim|1+— B) lim| ——
x—0 thX X—>0 4x X—>00 X
BapmuanT 3:
2 2
. XT+x-12 . X°=25
1.Haiitu penen GpyHKIMU B TOUKE: a) im ——— 0) lim ———
x—3 X—3 x=>5 X+5
: 1+ x? - ox+x°
2 Haiitu ipenen pynkimu Ha 6eckonednocty: a) lim ———— 6)lim ——
x> 5X =14 2X X=X 42X
. 3x X
. Sin 2x . (x—=4 : 5
3.Haiitu nipenen GyHKImu: a) lim o) lim| — B) lim|1+—
x—0 tg4x X—>%0 X X—>0 6X
Bapmuanr 4:
2 2
. X“+5x-14 . X —49
1.Haiitu penen GpyHKIMU B TOUKE: a) im ———— 0) lim ———
X—>2 X—2 x>-7 X+7
2 3 2
. X=X . Ox“+2x-1
2. Haiitu ipenen pynximm Ha 6eckonedrnocty: a) lim ———— 0) im ————
X—0 X _12)(5 X—>0 1-— 2
5 . . . 6\ _(x+3\*
3.Haiitu ipenen Gpynkuuu: a) lim ctg3x-sin4x  6) im|1+— B) Im| ——
x—0 X—>0 5x X—>0 X
3ananmue 8
Bapmuanrt 1

1
Uccnenosats pynkmmio f (X) = < Ha HENPEPBIBHOCTH B Touke X, =0.

Bapuanr 2
x> mpu  x#0,
Hccnenosats pyrxumo 1 (X) =
1  npu =0
Bapuanr 3
Vccnenosats Gynxmmio f (X) = X* na menpepsisHoCTS B Touke X, =0.
3ananue 9
Bapmuanrt 1
Brruncinuts npeness:
1) lim,_, sin 3x 5)lim, sin? 7x

5x

X

B)lim,o (1 +2)°

X

7)lim, ., (1 - 3)E

X
2lim, g ——
) x=0 sin 13x

sin 5x
lim,_, o ——
) x=0 sin 13x

4)lim sin 7x—sin 13x 20 g
x=0 3% 8)1iquw (1 + ?)
Bapuanrt 2
Brruuciauts npeacibI:
. sin 4x . sin? 8x
1) hmx—»O T 5)11mx—>0

2)li — :

my_,o sin 11x 6)1imx—>oo (1 + 2)4

. sin 6x S
3)llmx_'0 sin 3x 7)limxﬁm (1 - 2)2

. sin 7x—sin 3x X
4)llmx—>0 e 8)limxﬁm (1 + %)6

Bapuant 3

9lim,o, (1 -2)
(-2
10)lim, (1 — x)x

5
1Dlim, (1 + x)x

3x

12)lim,, ()

Olim,_,, (1 —2)°
(13
10)lim, (1 — x)x

2
1Dlim, (1 + x)x

X

12)lim,..., ()"

Ha HEIPEPBIBHOCTDb B TOYKE.



Brrancnuts peacbI:

sin 5x

1) limy_,q
2)lim, o oo sin 12x

sm 2x
3)lim

) x—>0 n3x
sin5 x—sin 3x

MHlim,_,, .

Bapuant 4

Breraucauts npeacbI:

sin 9x
1) lim,_,o——

X
2)lim
im, o 7o sin 15x

sin 6x

3)lim,_,,

sinx

. sin 9x+sin 3x
NHlim,_,g————

Bapuant 5

Brruncnuts npenesnst:

sin 14x
5x

1) lirnx—>0
2)11mX_,0 sz14-x

sin 15x

3)lim,_,q

sin 3x

. sin 7x+sin 5x
Mlimy o —— ——

Bapuanr 6

Brruncnuts npenesns:

sin 4x
1) lim,_,,——

2)limX_,0 ;1)(

sm 6Xx

3)lim
Nimyo =2 sin 3x

sin 7x—sin 3x

4)limx—>0 2x

Bapuant 7

Brruncinuts npeness:

sin 8x
5x

1) 11rnx—>0

2)lim
) X0 §in 4x

sin 15x
3)lim,_,q greee

sin 9x+sin 5x

4)limx—>0 4%

Bapuant 8

Breruucnuts npenenst:

sin 4x
5x

1) lim My0

2lim
Nimyo sin 4x

sin 15x

3)lim,_,,

sin 6x

sin? 3x

5)lim,_,,

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

T, (1 — )
(1+

8)lim,_,,

)

sin? 5x

5)lim,_,q
B)lim, ., (1 + 3)%

Nlim,_, (1 - E)

X
X

B)lim,eo (1+2)°

sin? 6x

5)11 my_,o 15x

X
5

6)lim, ., (1 + )
Tlim, o (1 — )
(1+

8)lim,

Ly

sin? 8x
5)hrnx—>0

X

6)lim, o (1+2)*

7)lim, ., (1 - 5)E

X

8)lim, _,, (1 + ﬁ)g

sin? 9x

5)11mx—>0 cx

X

6)lim, o (1 +2)°

X

7)lim, ., (1 - 5)5

8)lim, . (1 + E)E

5x
)11 sm

B)lim, o, (1 + 3)E

Tlim, o (1 — 5)E

lim,_,, (1 —2)*
(-2
10)lim, o (1 — X)x

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

6X

12)lim, ., (;)

9)lim, ., (1 —2)°
(-9
10)lim, (1 — )~

12
IDlim, (1 +x)x

12)lim,._, (i)6x

2+x

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

8
1)lim, o (1 + %)=

12)lim,._, (L)_3X

2+x

9lim, ., (1 —2)°
(-
10)lim, (1 — x)x

2
1Dlim, (1 + x)x

12)lim, . ()"

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

6
1Dlim, (1 + x)x

—-7xX

12)lim,, ()

lim,_,, (1 —2)?
(1=
10)lim,_, (1 — x)x

12
IDlim, (1 +x)x



. sin 7x+sin 2x
4)llmx_>0 e—

Bapuant 9

Brrancnuts IpEacIbI:

sin 14x
5x

1) limy_,

2)lim
Mmoo sin 13x

sm 18x

3)lim
lim,g “sin3x

sin 7x+sin 9x

MHlim,_,, »

Bapuant 10
Borancnuts npenenst:

sin 244x

1) limy_,

2)lim
im0 o sin 9x

sin 25x

3)limx—>0

sin 5x

MHlim,_,,

2x

BapmuanT 11
Brraucnuts npenens:

sin11x

1) limy_, -

X
Dlim,_,g——
imy sin 5x
sin 5x

lim,_,g——
imy sin 2x

MHlim,_,, »

BapuanTt 12
Brruncinuts npeness:

sin 10x

1) limy_,q -

2)lim
Mimyo 5o sin 24x

sin 6x
n 3x

3)llmx—>0

. sin 9x+sin 5x
4)llmx_,0 —_—

3apanme 10
Bapmanr 1:
1. BeraucnuTh MpOU3BOIHBIE CIEAYIONINX (yHKITHIA:

1) y=(7x*-5x+9)°; 2) y=-/5sin x—8cosx ;
4 y=
2. Berancums  T/(+/2),

3. BBIYUCITUTH f'(Z\/E) ,ecm T (X) =

Bapmanr 2:
1. BBIYMCIHTE TPOU3BOIHBIE CETYIOIIUX (DYHKITUI:

sin 17x+sin 7x

sin 3x+sin 15x

X

8)lim, oo (1+2)°

sin? 10x

5)lim,_,q =

6)lim, ., (1 + i)é

X

7lim, o ( 30)

X

8)lim, ., (1 + E)z

X

sin? 5x

5)lim,_,q

N—
vl

6)lim, ., (1 +

N—r
o

Tl (1

X XN XUl

—
|

B)lim, oo (1 +

sin? 3x
5)hrnx—>0

B)lim, ., (1 + 3)5
7m0 (1 — 3)g

8)lim, ., (1 + E)g

sin? 2x
5x

5)lim,_,q

v
u] %

6)lim, o (1 +

—r
o |

(
Tlim, o (1 —
(

1o ><|N RS

v
| %

8)lim, . (1 +

5); y =arcsin x*

ecin T (X) =arcsin 1 ;
X

9x

Ix2+1

12)lim, ., (;)_5

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

1Dlim, (1 + x)x

—4x

12)lim, ., (;)

X

9)lim,_, (1 - 1—:)
10)lim,_,,(1 — x)i

12
IDlim, (1 +x)x

12)lim,, (:)_5

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

6
1Dlim, (1 + x)x

9x

12)lim, ., (;)

9)lim, ., (1 —2)°
o3
10)lim, (1 — x)x

5
1Dlim, (1 + x)x

12)lim,, ()

—X

3) y= 2x2—5x+2 :

6) y =arctgVx ;



1) y=(x°-4x+5)"; 2) y=In(2cosx-9sinx); 3) y =793
4 )ﬁ@ 5) y = (arcsin x)*; 6) y = . /arctgx;

2. Bobruucnuts f'(;), ecn T (X) =arccos-/x ;
X

1-Vx2+1
Bapuanr 3:

1. BerarcnnTh MPOU3BOIHBIE CIEAYIONINX (yHKITHIA:

1) y=(4*+2x*+1°  2) y=cosL—7x+4x?); 3) y=3mres,

3. Haitru f'(\/3), ecmn f(X) =

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

2. Bprluncnuts f'(% ), ecnu T (X) =./arctgx;

3. Haitrn f'(V3),ecmn f(X)=(x* —2vx’+1.
Bapmanr 4:
1. BeraucnnTh IpOU3BOIHBIE CIEAYIOMINX (yHKITHIA:

1) y=(2+3x-8x°)"; 2) y=lhctgx; 3) V= gharsin=2 4 y= =
7+ X
5) y= arctg)l( . 6) y=2arcsinx*;
2. Beruucnuts f'(1), ecmn f(X) = +/arccosx ;
3. Haittn f'(v/2),ecmn f(X)= (2 +3)Vx? 1.

3apanme 11
ChopmynupoBarh mpaBwia JUGGEpPSHIUPOBAHUS W 3amUcaTh IPOU3BOJIHBIC
AJIIEMEHTAPHBIX QYHKITHIA:

1°. c'= 8°. (tg¥)' =
2. (x7y = . (ctgy =
B uactHoctn, X' = 10°. (arcsin x)" =
(x?) = 11°.  (arccosx) =
(x*) = 12°.  (arctgX)’' =
(x) = (arcctgX)’ =
' 13°.
1
; = ITPABUIIA ITNODPEPEHIIMPOBAHUA
4. (u+v)'=
3. (kx+b)' = 15°. u-v) =
4°. (@) = 16°.  (uv)' =
B uactnoctn, (€¥) = 17°.  (cu)' =
5°. (log, x)' = 18°. U !
B uactroctn, (In X)" = V =

(Ig x)" =

OCHOBHBIX



!

1
B gacTHOCTH, (—j =

\'
6°. (sinx)' = [IPOU3BOJIHAS CJIOXKHOM ®YHKIIN
7°.  (cosx)' = 19°.  f(p(X) =
3aganue 12
Bapmanr 1:

o o " o o . T
1.HaiiTi yron HakjIOHa KacaTelbHOW, TPOBEAEHHON K KpUBOH Y = SIN X B TOUKe X = —.

. . . Vg
2.CocTaBUTh YpaBHEHHE KacaTeNbHOUW K KpUBOHU Y = Sin 3X B TOUKe (E; 0).

3.Haiitu aberccy Touku rpaduka Gpynxmun  f(X) = 2(X — 9)? + 12, B koTOpoii KacatenbHas mapamiensaa OX.
4.Todka IBMKETCS MPSIMOJIMHEHHO 10 3aKkoHy S(t) = t* + 5t + 1. Haiitu MTHOBEHHYIO
CKOPOCTb M YyCKOPEHHE TOUKH B MOMEHT BpeMeHH t = 5C.

Bapmuanr 2:

1.HaiiTi yron HakjioHa KacaTelbHOM, MPOBEAEHHOM K KpUBOMl Y = COS X B TOUKE X = Z TT.
. . V4
2.CocTaBuTh YpaBHEHHE KacaTebHOW K KPUBOH Y = COS 3X B TOUKE (E ;0).

1
3.Haiitu abcuucey Touku rpaduka GyHkiun f(X) = > (x — 6)? - 12, B KOTOpOIT KacaTenbHas mapamiensaa OX.

4. Touxa ABMKETCS MPSMOTHHEHHO 110 3aKoHy S(t) = t° + 4t - 5. HaiTi MrHOBEHHYIO CKOPOCTh M YCKOPEHHE
TOYKH B MOMEHT BpeMeHH t = 2C
Bapuanr 3:

1.HaifTu yron HakjOHa KacaTeabHOM, MPOBEAEHHON K KpUBOH Y = tg X B TOUKE X = Z .

V3

o . . T
2.CocTaBUTh ypaBHEHUE KacaTeIbHOW K KPUBOH Y = SIN 2X B TOUKe (E — ).

2
3.Haiitu abcuucey Touku rpaduka ¢pyukiun f(X) = In 3X - X, B KoTOpoii KacarenbHas mapaieabaa OX.
4.Touxa ABMKETCS MPSIMOTHHEIHHO 110 3aKoHy S(t) = 4t + 3t + 2. HaiiTn MrHOBEHHYIO CKOPOCTh U YCKOPEHHE
TOYKH B MOMEHT BpemeHu t = 3cC.
Bapmuanr 4:

1.HaifTu yron HakjOHa KacaTelbHOM, MpOBEeAEHHON K KpUBOHU Y = CtJX B TOUKE X = Z .

J3

. . V4
2.CocTaBUTh ypaBHEHUE KacaTeIbHOW K KPUBOHW Y = COS 2X B TOUKE (E; —).

2
3.Haiitn abcumccy Touku rpaduka Gyaxkimn f(X) =6(x — 1)° + 5, B kOTOpOii KacarenbHas napamiensHa OX.
4. Touxa ABMKETCS MPSMOJTHHEIHO 110 3aKoHy S(t) = 2t* + 8t + 10. HaifTi MrHOBEHHYIO CKOPOCTb H yCKOPEHHE
TOYKHM B MOMEHT Bpemenu t = 1c.

3aganue 13

HccnenoBath GYHKIUIO B IOCTPOUTH €€ Tpaduk.
Bapuanr 1

f(x) =x*—2x+8.
Bapuanr 2

2
F) =2 x4 2]
3 3

Bapuant 3
f(X) =—x* +5x+4.
Bapuant 4



x> x 1

f(x)= 1 +16+4'
Bapuant 5

f(x) =—x*+3x-2.
Bapuant 6

f(x)=x"—2x*-3.
Bapuant 7

f(X)=x%+3x+2.
Bapuant 8

f(x) =3x* - x°.
3ananue 14
Bapmanr 1:

1.Haiiure npubmmxénnoe 3Hauenne Gpynkuun y = 5x3 + 4x2 -13x - 2,3 B Touke x = 1,998.
2.Haiinure nmpubmmk€HHoe 3Ha9eHUE KOPHS:

a)y/1,0006; 6)1/0,99988; 1)3/1,00012; r)31/0,99979; n)'3/1,00048; e)
3.Haligure npubnmxEHHOE 3HAYCHUE CTETICHH:
a)(0,9993)*; 6)1,00003°; B) 12,0024% r) 5,9988% 1)
Bapmanr 2:

1.Haiinure npubnmxénnoe 3Hauenne Gynkuun y = 4x3 - 5x2 + 9x - 1,7 B Touke x = 2,003.
2.Haiigure mpuOmmk€HHOE 3HAaUEHUE KOPHST:

a)y/1,0008; 6)/0,99968; 8)3/1,00015; r)y/0,99986; 1)'¥/T1,00024; ¢)—r
3.Haiigure npubmmk€HHOE 3HaYCHUE CTCIICHU:
a)1,0006%; 6)0,999994°%; B) 14,0014% r) 6,9998% 1)
Bapmanr 3:

1.Haiiure mpubmmkénnoe 3Hauenne Gpyakumn y = -2x3 + 3x2 + 10x - 2 B Touke x = 1,999.
2.Haiigure mpuOmmk€HHOE 3HAaUEHUE KOPHST:

a)y/1,0002; 6)4/0,99998; 8)3/1,00006; 1r)3/0,99993; n)'¥/1,000012; e)——
3.Haligure npubnmxEHHOE 3HAUCHUE CTETICHH:
a)1,00021%; 6)0,99983%; B) 11,0044 r) 5,00015%; 1)
Bapmanr 4:

1.Haiinure npunuxénnoe 3Hauenne GyHkuun y = x3 - 2x2 + 7x - 1 B Touke x = 3,002.
2.Haiigure npuOmmk€HHOE 3HAaUEHUE KOPHST:

a)yv1,00008; 6)v/0,9988; 8)¥/1,00018; 1)1/0,99965; 1)'%/T,000024; €)——

3. HaI/IIH/ITe HpI/I6J'II/I>KeHH06 3HAYCHUEC CTCIICHU.
a)1,0003%; 6)0,999995; B) 15,00045% 1) 6,00012% 1)

1
10,9999

1
0,99924°

e)

10123’

v/1,00005

1
0,99964

e)

100213’

\/O 9996

1
0,99894

e)

1, 0093’

v/1,00004

1
0,99995%"

e)

1, 00093’

3aganme 15
Bapmuanr 1:
1. MeromoM HEMOCPEACTBEHHOTO HHTETPUPOBAHSI BBIYHCIIHUTD:

a) j (5x* — 7x +3)dx B) j (5* — 2x)dx

r)J.(SIn x——)dx )j(cos - JlilTde

2. MeToa0M ITOACTAHOBKH BBIYUCIINTE:

5 . 5dx [aX _1.ax 3dx
o [7+3x) 0 o) fssinsxdx w0 0 [Ver-led n [

Bapmuanr 2:
1. Meronom HEMOCPEACTBEHHOTO HHTETPUPOBAHISI BBIYHCIHUTD:



a) I(4x3 +3x% — 2x — 8)dx

r) I(cosx+3jdx ) I(

sin?x 1+ x?

6 [

2

2. MCTO)IOM IOJACTaHOBKHU BBIYUCJIIUTH:

a) [(5-4x) dx

BapmuanT 3:

6)]70036xdx

2v—3v°

;o

B)I

4dx
3—-4x

dv

B) j (3* +3x%)dx

» J‘ 7dx
NJ1-16x%2

1. MCTO)IOM HEMMOCPEACTBCHHOI'O MHTCTPUPOBAHUS BbIYUCIINTD:

a) [(2x* +3x—5)x

6 |

4v +v?

dv

r)I[ de hiy) j(ﬂ—Qsin xjdx
J1-x2 sin?x X

2. MCTO)IOM IOJACTaHOBKHU BBIYUCJIIUTH:

a) [(2-7%"dx

Bapmuanr 4:

6)I6c052xdx

B)I

5dx
3—-4x

7) I::—(jt)(l

B) j (x? = 2%)dx

2dx
J.1+16 2

1. MeToaoM HEMOCPEACTBEHHOTO HHTETPUPOBAHNUS BHIYHCIINTH:

a) J(st —6x° +1)dx

4
F)I(1+ x?

o) |

v—2v3

2. MeTogoM ITIOACTAHOBKHU BBIYUCIIUTE:

a) [(2x—9) dx

3apanme 16

0) J'llsin 3xdx

3amnucarh TaOJIMYHEIC HUHTCTpAJIbI:

1°

2°,

3.

4°,

5°,

6°.

7°.

8°.

9°.

Ide =
J'xadx=

B wactHOCTH, _[ dx =

dx
-

jaxdx:

X
B uacTHOCTH, Ie dx =

Icosxdx=
Isinxdx:

dx

j O X
dx

I sin? x -

[

B)I

dv

72 jdx hiy) _[ (Z+6cosxjdx
X

COS™ X

9dx

1) J'ex cos(e*)dx

B) j (4% —3x +5)dx

I \/1 36x°

) Iex sin(e*)dx



dx
B ywacrHOCTH, J. =

VimxE

dx
a +X
dx
B gactHOCTH, I 7 =
1+x
3apanue 17
Bapuanr 1:

1. Berumcnuth METOAOM HETIOCPECACTBCHHOI'O HHTECTPHUPOBAHUSA CICAYIOIINE ONPEACIICHHBIC HHTCTPAJIbL

z 1
j 2) [3(L+2°)dz
| Cos? X °

3
2. Brruuciauts cnezly}omne HUHTCTpajibl METOAOM IMOJACTAHOBKHU

1
© ) 3 sin x X2
_ d e* xdx
3) _IZ(S 2x) dx .([3 oo X 5)_([

Bapuanr 2:

T

1. BbuuCINTS METOAOM HENOCPEACTBEHHOI'O HHTETPUPOBAHHUS CICAYIOIINE ONPEACICHHbIC HHTETPAJIbI
3

dx T
) j s 2) j 5(y? +1)dy

2

2. Brrunciauts CJICAYIOINE UHTCTPAJIbl METOAOM IMOJACTaHOBKHU

cos.x dx 5) i?’ex
2+sin X 0

1 BBI‘II/ICJ'II/ITL METOAOM HeHOCpeI{CTBeHHOFO I/IHTerI/IpOBaHI/IH CJ'IG,Z[YIOHII/IG onpez[eneHHLIe I/IHTeraJ'ILI
1 2
dx
1

2) j4(x —x*)dx

2. BBIUKCIHTD CIEAYIONINE HHTErPAIBI METOIOM ITOCTaHOBKH

3
3) I(Zx—l)2 dx
2

Bapmuanr 3:

4)

Oy | N

3) [(4-x)dx 4) Td_zx 5) J'\/Bsin X +1cosxdx
/ 5 COS” 3X

Bapmuanr 4:

1 BBI‘II/ICJ'H/ITL METOAOM HCHOCpe,HCTBCHHOFO I/IHTerI/IpOBaHI/IH CHCZ[yIOHII/Ie OHpeﬂeﬂeHHLIe I/IHTeraJ'ILI
2 X 0

1 I = 2 I 2(x® — x)dx

)]s ) [20¢ ~x)d
S4l-Xx )

2. BBIUKCINTD CIIEAYIONINE HHTEIPAIBI METOIOM ITOCTaHOBKH

o 1) P TVi—cosxsin xd
3) I(xz_l) xdx 4 ;[sin23x dx 5)3j cos X sin xdx

18

3aganue 18
Bapuanr 1



2
1. BbuHCIUTH ONPEACIICHHBII HHTETPAT: I(4X2 +X— 3)JX.
0
3

" 3
2. BbIYMCINTE ONpPEAEIEHHbIH HHTEMPAl METOIOM HOACTAHOBKH: J(ZX —l) dx.
2

3. BBIUHCIIHTB, IPEIBAPUTENBHO CIENAB PUCYHOK, IUIOMIA1b GUIYPHI, OTPAHUYCHHOMN JTHMHUSIMH:

y=—x>+4, y=0, x=-2, x=2.

4. Haiitn oObeM Tella, MOJYYEHHOTO MPU BPAIICHHM BOKPYI OCH aOCIMCC KPHBOJMHEHHOM

Tparenuy, OrpaHiYeHHON JINHUAMUA: Y = Jx , y=0, x=1, x=4.

5. CKOpOCTh JBHKEHHUSI TOYKH U3MEHSETCS IO 3aKOHy V = 3t +2t+1 (m/c). Haiiti myTs S,

MPOMIEHHBIN TOUKOM 32 10 ¢ OT Havana ABMKCHUSL.
Bapuanrt 2

3
1. BBIYHCINTE ONpeaeIeHHBI HHTETpal: I(ZXZ — X+ 4)1X .
0
L

. 4
2. BBIUKCIHTB ONPENCICHHBIN HHTETPaJl METOJOM MOJICTAHOBKH: I(3X + 1) dx .
0

3. BbruncanTe, IpeABapUTENIFHO CETIaB PUCYHOK, IUIOMAAb (GUrypbl, OTPAaHUYEHHOMN JIMHUSMU:

y=-x*+1, y=0, x=-1 x=1.

4. Haiitu o0beM Tena, MONYYEHHOTO IPH BPAIIEHWH BOKPYr OCH abCIMCC KPHUBOJMHEHHOU

Tparenuy, OrpaHuYeHHOMN JIMHUAMUA: Y = VX, y=0, x=0, x=1.

2 o
5. CKOpOCTh JBHKEHHMS TOYKM M3MeHsercs nmo 3akony V=9t —8t (wm/c). Haiitu nyts S,

MPONJAEHHBIN TOUYKOM 33 YETBEPTYIO CEKYHAY.
3apanme 19
Bapmuanrt 1
HatiTi mpuOikeHHOE 3HAYCHUE UHTETPajia, BRIYUCICHHOE 110 (POPMYIIe IPSIMOYTOJLHUKOB M TPareuu

f04(2x +3)dx,tneh= ?, n=4,xij=a+ih, i=0,1,...,n-1, pasHo ... .

Bapuanr 2
Haiitu npubmiskeHHOE 3HaUeHUE HHTErpaia, BBIYMCIEHHOE 110 (hopMysie IPSIMOYTOJIEHUKOB U TPareuu

f712(x —6)dx, tneh= ?, n=35x=a+ihi=0,1,...,n-1, paBHo ... .

Bapuanr 3
Haiitn npubnmkeHHOe 3HaUeHe HHTErpalla, BEIYUCICHHOE 10 (hOpMyIie TIPSMOYTOILHUKOB M Tparenn

f27(X+ 4) dx, roe h =?, n=5,xi=a+ih,i=0,1,...,n-1, paBHo ... .

Bapuanr 4
Haiitn npubnikeHHOE 3HaYeHHE HHTErpaia, BBIYMCICHHOE 110 (hopMyJsie IPSIMOYTOJIEHUKOB U TPareuu

f26(3X— 5)dx,tneh = ?, n=4,x;=a+ih,i=0,1,...,n-1, paBHo ... .

3ananne 20
Bapmuanr 1:
1.HanmcaTs nepBble NATh WICHOB psifa MO 33aHHOMY O0IIeMy YJIeHY:
1 2"
a,=——5——;6)a, =—.
" 4n® +1 ) n!
2.Haiitu ¢popmyiy oOriero uieHa psija:
111 1
a)2+4+8+16+..,0)=+=+—-+—+...
7 8 9 10

2. n+1l
3.Ycra"HoBUTH pacxoguMoCTh psaga Z

~2n+4

C IIOMOIIBIO CICACTBUA U3 H606X0,ZII/IMOFO IIpU3HaKa.



4. Vcnonb3ys npu3HaK JlamamoOepa, ucciuenoBaTh Ha CXOAUMOCTD DS

o0 2!’1 [e’e) 3I’1

a) E ;O) E .
— Nn! h—1 2N

5.Ucnonw3ys npusnak JIelOHMIIA, UCCIIEAOBATh HA CXOAUMOCTbD DS

a)1—1+l—i+...;6)1—i+i—i+...
3 9 27 5 25 125

Bapuanr 2:
1.Hamcats niepBbIe IATH WICHOB psJia 10 3aJTaHHOMY 06meMy qICHY:
2n+1 n
aa, =———; 6)a, =—————.
n (n+1)-2

2.Haiitu ¢popmyiy oOriero uieHa psijaa:

11 1 1 1 1 1
A-+—+—+—+...; O+=+=+—+..
3 9 27
- 3n-1
3.YCTaHOBHTH PACXOIUMOCTh DA Z
n=1
4. Vcnonb3ys npusHak [lanambepa, HcciaemoBaTh HA CXOAUMOCTD PSIL:

[¢'s} 3n . 0 n
a)ZH’ 6);57.

C TIOMOTITBIO CIEACTBHS M3 HEOOXOIMMOTO TIpHU3HAKA.

n=1
5.Wcnionk3ys npusHak JlelOHMIA, MCCIeI0BaTh HA CXOUMOCTD PSII;
I 1 1 I 1 1
a) l——+———+..; o) | ——+———+...
3 4 2 4 8
Bapmuanr 3:
1.HanucaTs nepsble MATh WICHOB Psifa MO 33AaHHOMY O0IIeMy WICHY:
2n+1 n!
a)a, =——; 0)a, =——.
3 n+1
< 2n 1 1 1 1
a)y (<) ——; ON+=——+=—=+
);( ) 3n—-1 ) 203 4 9
Bapmanr 4:
1.HanmcaTs nepBble NATh WICHOB psifa MO 33aHHOMY 00IIeMy WiICHY:
1 n
a)a, = oy and’ 0)a, = ON(n2 L1\
(2n-1)-3 2"(n° +1)
2.Haiitu gopmyity o6iiero wieHa psja:
2 3 4
al+—+=-+—+...;
3 5 7
6)5+25+125+...

00
3.YcTaHOBUTH PACXOJUMOCTH psiAa Z n
n=1 (n +1)
4. Vicnionb3ys npusHak JlanamOepa, uccienoBaTh Ha CXOAMMOCTD PSJ;
= nl - n+1
a) — o0 .
)nzz; 7" ),; 2"
5.Ucnonw3ys npuznak JleOHMIIa, HCCIIEA0BATh HA CXOANMOCTD PSI:

C IIOMOIIBIO CJICACTBHA U3 HCO6XOI[I/IMOFO IIpU3HaKa.

- 1
a) . | 'H-—; 6) 1-—+———+...
,;( ) nt+2
3apanme 21
Bapmuanr 1:



1

1.Haiitu obuiee pemenue auddepeHInaab-HOT0 YpaBHEHUS: y” =—.

X
¥ =sinx;
2.Pemuts 3amauy Komm: y(%) - y/(%j 2

3. Vckopenue Tena, JBHXKYLIETOCS NPAMOIMHENHO, n3Mensercs mo 3akony a(t) =12t—1
2
(yckopenue - m/c”, Bpems - cex). Hauanbnoe monoxenue tena x(0) =0 u navanbHas ckopocTh
V(0) =10m/ ¢ . Haiitn 3aKoH NBWKEHUS TeNa U MyTh, IPOHICHHBIH 32 3 CEKyH/IBL;

4. Haiitu obmee pemenue qudGepeHInaTbHOTO YPaBHCHHUS y// -2 y/ +5y=0.

/" /
—10y" +16y =0;
5 Pemmts 3amauy Kormm: Y ) Y =5
y=4;y =26, npu x=0.
I / .
-8y +20y =0;
6. Pemuts 3anauy Komm: ’ / Y Y
y=2;y =8, npu x=0.
Bapmuanr 2:

1.Haiitu obmee pemenne qud@epeHnnalsHoro ypaBHeHHUS: y” =x*+1

y’ = _3cosx:

y(7) =5,y (7) =5.

. 2
3. VI3 ceMelicTBa MHTErPAILHBIX KPUBBIX ypaBHeHus )" =12X° BBIIEIUTE Ty, KOTOpas B TOUKE

2.Pemmuts 3amauy Komu: {

(1;1) numeeT KacaTeIbHYIO C YTIIOBBIM KOA(PPHUIIMEHTOM, PABHBIM 4;
4 Haiitu obwee pemenue mddepenuunansaoro ypassenns: Yy’ —10y’ +9y =0.

" /

—4y' =5y =0;

5.Pemnts 3amauy Komu: Y , Y =5
y=3,y =9, npux=0.

y" =6y’ +25y =0;
6. Pemnth 3anauy Komu: ;
y=2,y =10, npu x=0.

Bapmanr 3:
1.Haiitu o6iee perienve nuddepeHIMaaIbHOTO ypaBHEHHMS: y// =sin X +1.
y// _ 1.
2.Pemuts 3amauy Komu: 2‘/;

2.
YO =5y O=2
3. U3 cemeiicTBa MHTErpabHBIX KpUBBIX ypaBHenus )" =6(l—Xx) BbimenuTs Ty, KOTOpas B

T
Touke (1; 5) umMeeT KacaTelbHYIO C YIIIOM HakJIoHa K ocu OX, paBHBIM Z

4.Haiitu o61ee pemenne nuddepeHInanbHOr0 ypaBHEHHS: y” - 7y’ +12y =0.

"+4y -32y=0;
5.Pemmts 3anauy Komru: yor , Y y=5
y=8,y =4, npux=0.

Il /
+8y" +25y =0;
6.Pemnts 3anauy Komu: Y ; Y v
y=5y =4, npu x=0.
Bapuanr 4:
1.Haiitu o0mee penenve nuddepeHnanb-HOr0 ypaBHEHHS:

Y =60x" —4x+2.



Y =x¥+3;
y({1)=-2,45; y'(1)=2,25.

3. VckopeHue Tena, JBHKYIIETOCS TPSAMOJMHENHO, u3MeHsercs mo 3akony a(t) =6t—4

2.Pemmuth 3amaqy Komm:

(yckopenue - M/, BpeMms - cex). HaliTi 3aK0H MBWKEHHS TeNNa W MyTh, POWISHHBIN 32 SCEKYyH/I;, €CIH
gepe3 2 CeKyHIbI OCHIE Havana apwkenns V=6m/c, S=5m ;

4 Haiin obmiee pemenne muddepenuuansaoro ypasuenns: " —9y =0.

¥ +3y" =10y =0;

5.Pemnts 3amauy Komu: )
y=2,y" =3, npu x=0.
3aganue 22

Bapmanr 1:

1.BerancnuTs:
) Ao

Pg
6) C3 +CY
2.113 ypHBI, B KOTOPOW HAXOAATCS 5 OeNbIX U 4 YepHBIX I1apa, BRIHUMAIOT OAWH I1ap. HalTi BeposSTHOCTH
TOTO, 4TO I1ap YEPHBIM.
3.B staeiike comepykutcst 10 0JMHAKOBBIX JeTaIeH, TOMEUYCHHBIX HOMepamiu 1,2,3,...,10. Haynauy
u3BieueHo 6 aetaneid. HaliTh BEpOATHOCTH TOTO, UYTO CPEIU U3BJICUEHHBIX JETAIE OCTAHETCS AETalb
Nel.
Bapuant 2:
1.BeraucnuTs:

) AeshS
A3

6) CZ + C$
2.B nmotepee uz 10000 6mneroB nmerorcs 2000 BRIMTPEIIHBIX. HaliTi BEpOSTHOCTH TOMY, UTO OHMIIET
BBIUTPBIIIHBIH.
3.B simuke conepskutcs 10 oquHAKOBBIX JeTalieid, MOMeUYeHHbIX HoMepamH 1,2,3,...,10. Haynauy
u3BieueHO 6 AeTaneit. HaliTu BEpOSTHOCTH TOTO, UTO CPEIN U3BIICUCHHBIX JETallel OCTaHyTCs eTalb
Nel u No2.
Bapmanr 3:
1.BerancnuTh 3HaYeHHSI BHIPAXKEHHIA:

a) 5!+ 6!
52!
0) ol
2.B simuke 12 6enpix u 17 yepHbIX mapos. M3Bnekaror Ha yaady onvH mmap. HaliTi BeposiTHOCTH TOTO,
YTO BBIHYTHIH IIAp OKaXeTCs! OeNbIM.
3.B xopoOke 5 01MHAKOBBIX eTanei, 3-u U3 HuX okpameHsl. Ha yaauy uzsnekinu 2 neranu. Haiitu
BEPOSITHOCTh TOT'O, YTO CPEH N3BJICUCHHBIX JCTale OKa)KeTCs OJJHA OKpaIleHHAs AETallb.
Bapmuanr 4:
1.Berancints:
a) Ci3
6) Ct +C2
2.Ilycte umeetcs 80 neraneii, cpemu KoTopbix 60 rcnpaBHBIX, a 20 OpakoBaHHBIX. HaliTi BEpOSTHOCTH
TOTO, YTO B3ATasi HAyraJl AeTajb OKKETCS UCIIPaBHOM.
3.B xopoOke 10 oguHakoBbIX AeTasneil, 4-u u3 Hux okpamieHsl. Ha ynady usneuenst 2 aeranu. Haiitu
BEPOSITHOCTb TOT'0, YTO CPEJH U3BJIECUCHHBIX JeTallell OKaXKeTCs! OIHA OKPAILEeHHAas! 1eTallb.
3ananme 23
Bapmuanr 1
1.B ypue nexar 7 6enbix u 3 4€pHbIX mapoB. CiiydaiiHBIM 00pa30M BRIHMMAIOT JIBa I1apa.
Haiiaure BepoaTHOCTH TOTO, 4TO 00a 1apa OKaKyTCsl YEPHBIMHU.
2.113 kononp! B 36 KapT HayraJl BRIHUMAIOT OJHY KapTy. Haliqute BeposiITHOCTh TOTO, YTO 3Ta
KapTa mub0 Aama, 100 KapTa 4epBOBOM MaCTH.
3.B maptuu u3 16 neraneit umerorcs 6 6pakoBaHHbIX. KakoBa BEpOATHOCTH TOTO, UTO Cpeln

Hay/Jayy OTOOpaHHBIX 8 JeTanel okaxxyrcsi 3 OpakoBaHHbIE?



4.ToBap onpenenéHHON MapKu 3aBO3HIIM B TOPTOBBIN HEHTP ¢ TpEX 6a3. BeposrHocTu TOro0, 4TO
JIAHHBIN TOBAap €CTh B HAJIMYUU Ha TIEPBOM, BTOPOU U TPEThel 6a3ax, paHbl COOTBETCTBEHHO: (,6;
0,7; 0,8. HaiiguTe BEpOSITHOCTh TOTO, UTO HYKHBIH TOBAp €CTh TOJILKO HA OJHOU Oa3e.

Bapuanr 2

1.B ypHe nexar 6 6enbix u 4 uépHbIX mapoB. CirydailHbIM 00pa3oM BRIHUMAIOT J[Ba I1apa.
HaiinuTe BeposITHOCTB TOTO, UTO 00a 11apa OKaXKyTcsl Y4EPHBIMU.

2.3 xonoibl B 36 KapT Hayraj BBIHUMAIOT OJHY KapTy. Haliiure BeposiTHOCTh TOTr0, YTO 3Ta
KapTa 1100 AaMa, MO0 KapTa YepBOBOW MaCTH.

3.B maptum u3 18 ngeraneit umerotcst 8 OpakoBaHHBIX. KakoBa BEpOSTHOCTB TOTO, UTO CPEIU
Hayaayy oToOpaHHbIX 9 feranei okaxyrcs 4 OpakoBaHHbIE?

4. Topap onpenenéHHON MapKy 3aBO3WJIM B TOPTOBBIN IIEHTP ¢ TpEX 0a3. BeposaTHOCTH TOTO, 4TO
JAHHBIM TOBap €CTh B HAJMYUHU HA NIEPBOii, BTOPOU M TpeThelt 0azax, paHbl cOOTBETCTBEHHO: 0,6;
0,7; 0,8. HalimuTe BEepOSITHOCTh TOT'O, YTO HY)KHBIH TOBAp €CTh TOJIBKO Ha ABYX Oa3ax.

3ananue 24
BapuanTt 1
1. Craructudeckoe pacnpe/esieHue BRIOOPKH MPEICTABICHO TA0IHIICH:
Xi 2 4 6 8 10
n; 3 5 7 9 11
Onpenenure:

1) Momy BapHalMOHHOTO PSIa;
2) MeauaHy BapHALMOHHOTO Psfa.

2. 3anumwuTe BapUAIMOHHBINA PSII U CTATUCTHUYECKOE pacmpeielieHre 3JeMeHToB Beioopku 10, 12,
10, 15, 14, 11, 15, 11, 12, 13, 15, 10, 12, 16, 15, 13, 16 — u3 uncna 0TOOpPaHHKIX JHEH 3a SHBAPb
MecsiIl cCOTpyaHUuKamu GupMbl. OnipesienuTe:

1) 00BEM BBIOOPKH;

2) pa3Max BBIOOPKH.

3. CTaTUCTHYECKOE paclpeie]CHIe BEIOOPKH MPEJICTABIICHO TAOJIUIICH:

Xi 5 6 7
n; 2 1 2
Hatiaure:

1) BBIOOPOYHYIO CPEIHIOND;
2) BBIOOPOUYHYIO JHCIICPCHIO;
3) BBIOOPOUYHOE CpeHEe KBAPATHYHOE OTKIOHCHHE.

Bapuanr 2
1. Cratuctuueckoe pacnpeieneHiue BEIOOPKHU MPeICTaBICHO TabHIIeH:
Xi 3 5 7 9 11
n; 2 4 6 8 10
Onpexenure:

3) Moy BapHAlMOHHOTO PsI/Ia;
4) MeauaHy BapHAIMOHHOTO PS/A.

3. 3anummre BapHalMOHHBIN PSAA M CTAaTHCTHUYECKOE pacHpeaeeHue 3JIeMeHTOB BbiOopku 11, 12,
18, 15, 14, 11, 15, 16, 15, 13, 15, 16, 12, 15, 17, 13, 18 — u3 uncna oTOOpaHHKIX JHEH 3a SHBAPb
MecsiIl coTpyaHuKamu GpupMel. OnipenienuTe:

1) 00BEM BBIOODKH;

2) pa3zMax BBIOOPKH.

3. CTaTuCTHYECKOE pacpeieCHIe BEIOOPKH MPEACTABICHO TaOIUIICH:

Xi 4 5 6
n; 3 1 3
Haiinure:

1) BBIOOPOUYHYIO CPEIHIOND;
2) BBIOOPOYHYIO TUCIICPCHIO;



3) BBIOOPOYHOE Cpe/iHEee KBAJIPATHYHOE OTKIOHCHHE.

3apanme 25

[IpumenwuTe pazHble MpaBuia JEHCTBUI NEPBOM, BTOPOH U TpeThel cTyIeHel npu paboTe ¢ KOMIUIEKCHBIMH

4quCJIaM1 U pCHICHUN ypaBHeHI/Iﬁ C OTpHUUATCIIbHBIM JUCKPUMHUHAHTOM (BLIHOJIHHTG Ka)KI[BIf/'I CBOH BapHaHT, No -

HOMEp BapHaHTa):

No | Haiinure cymmy n Haiinute Pemnre Pewute ypaBHenug Haiinure 3HaueHue BoIpakeHUs

Pa3HOCTb KOMIUIEKCHBIX MPOU3BEACHUC U YpaBHCHUC

Hyucea YAaCTHOC 4YHuCeI1

Z,=1,3-2,5iu Z,=-7+2i x*+25=0 X2-6x+10=0 a)2i*+i%; 6)8i%"
1

Z,=-0,5-2,3i Z,=4-3i B) 5i1°+5i21-9i%+i*
2 | Z:=-13-24in Z,=-1-3i x°+0,25=0 Xo-4x+5=0 a)Bi*+5i7; 6)i*™*;

Z,=0,5-2,3i Z,=6-3i B) 2i7+3i%-5i%+j*
3 | Z=1421liu Z,=-1+3i x°+16=0 X“+6x+10=0 a)3i*+3i”; 6)15i%%;

Z,=-0,5+2,3i Z,=6-3i B) 7i¥+7i2-9i% +i*

Z,=1,8-2,5iu Z,=3+4i x*+0,16=0 X2-8x+20=0 a)5i*+4i%; 6)4it™
4

Z,=-0,9-2,7i Z,=5-3i B) 2it7+3i%-7i%+i®

Z,=1,7-2,5iu Z,=-3+4i x*+9=0 X2-2x+10=0 a)i*+3i%; 6)6i™";
5

Z,=-0,8-2,2i Z,=-5-3i B) 2i*+6i-9i%+5i*
6 |zZ=1229n Z,=-3+4i x°+0,01=0 X2-6x+15=0 a)5i°+i% 6)8i™%;

Z,=-0,9-2,1i Z,=5-3i B) 7i*+3i%-8i*M+i®
7 | z=15-23in Z,=-1-2i x°+0,04=0 X>-7x+15=0 a)i‘+2i% 6)it:

Z,=-0,8-2,8i Z,=4-2i B) 3i®+4i*-8i+2i

Z,=1,4-2,7in Z,=-1+4i x*+36=0 X2-5x+12=0 a)ic+i?; 6)i%
8

Z,=-0,4-29i Z,=4-3i B) 2i®+3i*-8i®"+i"’

Z,=11-22iu Z,=-1+2i x*+49=0 X>+4x+11=0 a)5i+i % 6)i™™:
9

Z,=-0,6-2,5i Z,=4+2i B) 2i°+5i-4i*1+3i*

Z,=1,9-23iu Z,=-1+2i x°+81=0 X“+3x+9=0 a)di*+i% 6)it";
10

Z,=-0,4-2,2i Z,=4-2i B) 9i®+3i%-7i*+i¥’

Z,=1,6-2,5iu Z,=-1+2i x*+0,0025=0 | x*+2x+20=0 a)3i+i%; 6)5i™;
11

Z,=-0,6-2,1i Z,=2+3i B) 5i*+2i"7-6i*'+i%’

Z,=15-2.8iu Z,=-1+2i x*+0,81=0 X2-x+2,5=0 a)i+7i% 6)i™
12

Z,=-0,7-2,2i Z,=2-3i B) 8i"+3i%-6i°'+i%’

Z,=1,8-2,5iu Z,=-3+4i x°+0,49=0 X*+x+1=0 a)7i+i% 6)3it%;
13

Z,=-0,7-2,9i Z,=4-3i B) 6i+2i%-5i%+i*

Z,=1,8-2,8iu Z,=-3+4i x°+25=0 X2-2x+11=0 a)i*+9i% 6)11i%%
14

Z,=-0,5-2,5i Z,=4-3i B) 2i°+4i%"-6i*+i°’
15 | Z:=16-2,7in Z,=-1+4i x*+0,36=0 X*+5x+13=0 a)i+4i%; 6)i™™"

Z,=-0,7-23i Z,=1+3i B) 2i*7+5i%-6i%3+i*

Z,=1,9-2,9in Z,=-7+2i x*+100=0 x2-8x+21=0 a)5i+i% 6)i%
16

Z,=-0,9-2,1i Z,=4-3i B) 4i®+3i%¥-6i*1+i*’

Z,=1,4-2,7in Z,=-1+4i x“+4=0 X*+9x-+22=0 a)2i*+i% 6)it"™:
17

Z,=-0,2-2,3i Z,=1-3i B) 2i°+3i%®-6i*1+5i*

Z,=13-23iu Z,=-1+4i x*+1=0 X>-7x+16=0 a)3i*+2i%; 6)i™";
18

Z,=-0,3-2,7i Z,=3-3i B) 7i°+2it"-6i* +i*
19 | Zi=12-2,6in Z,=-1+4i x?+0,0016=0 | x*+10x+36=0 a)i+3i%; 6)2i°

Z,=-0,3-2,4i Z,=2-3i B) 12i"%+3i%-6i*+i*

Z,=1,3-2.9iu Z,=-1+4i x>+0,04=0 x2-11x+35=0 a)di*+i% 6)it";
20

Z,=-0,6-2,5i Z,=5-3i B) 9i%+3i%"-6i* +i*

3ananue 26




Bapuanr 1:
1. JlaH®I KOMIUIEKCHBIE UHcha: Z; = 2 — 31, Zz, = i + 1, z3 = —1 — i. Beruucnure:

a)zy+ 27y, 0)zy+ 23, B)Zy—2Zy;, T)Zy—2Z3, N)Zi°Zy, €)Z3"Zy.

Bemncmure: a) (2-0)(2+1)-(3-2i)+7; 6) (1+i)"

. 1, 1, 5—i
HaiiTi yacTHOE KOMILJICKCHBIX YUCEI: a) n 0) o7 By
[IpencraBuTh cienyrone KOMIUIEKCHBIE YUCIA B TPUTOHOMETPUUECKON (opme:
a)-3;  6)-i B) 1 +1i; r)—1+ iv3.
5. Haiiti koopauHathel Touku M, n3o0paxkaromieil KOMIIEKCHOE YHCIIO
5i-2 ., 8i-3
=——+1+—7
3i+1 2—i
6. Pemmre ypaBHEHHS B KOMIUIEKCHBIX YHCIAX:
a)x? —4x +8=0; 6) x> +ix+6=0.
BapmuanT 2:
1. [daHbl KOMIUIEKCHBIC yncna: Z; = 2 + i, Zz, = 3i + 1, z3 = —2 — i. Brruncnure:

a)zy +2zy; 0)zy+2z3; B)Zy —Zy; T)Zp—Z3; 4Il) Zy " Zy; ©) 23" Zy.
Beruucnure: a) (3+1)(3-i)-(6+2i)+7; 6)(i-1)".
. 1 1 3+i
3. Haiiti yacTHOE€ KOMIUTEKCHBIX YHCET. a) n 0) T B
[IpencTaBuTh CaeayrOIINE KOMILICKCHBIC YHCIa B TPUTOHOMETPUYECKOH (opme:
a)-4;  0)i; B) 1-i; r—V3 +i.
5. Haiiti koopanHatel Touku M, n3o0paxkaromieii KOMIDIEKCHOE YHCIIO
2-3i ., , 6i—4
Z=———i+—.
2i+1 i+2
6. Pemmre ypaBHEHHS B KOMIUIEKCHBIX YHCIAX:
a)x?2—8x+17 = 0; 6) x? +ix + 20 = 0.

3ananue 27
Bapuanm Ne 1

sin3X_

. . . x2—4x+1
3ananue 1. Haiitu npenen: a) limy_,, . 0) lim,_,, ;

2x+1

2

. 5\ 2X
B) limx — 00(1 +—)
X
o 1
3ananue 2. Haiitu HanOospliee 1 HAMMEHbIIee 3HaUeHUs QYHKLIUH Y = Ex4 — 4x® na uncnoBoM otpeske [1; 3].

o 4
3apanue 3. Haiftu unrerpai: f 2x3 eX *1(x,
o . 1
3ananue 4. Haiitu momanb GUrypsl, OrpaHU4eHHON JTMHUIMHU Y = Zx3 Uy = X. BEITIOTHUTE YepTexK.

Bananue 5. Pemuts nuddepenrmansaoe ypasuenne dy = (2x° — 5)dx u HaiiTH ero yacTHOe pelreHue,
YIOBJIETBOPSIOIIEE YCIOBUSM: IpH X = 1 y =4,

3amanwne 6. B smuke 24 geranu. 13 Hux 4 6pakoBaHHbIX. KakoBa BEpOSITHOCTh TOTO, YTO HAYTA I B3sTas ACTAIh
OKaXETCS CTAaHIapTHOM?

Bapuanm No 2
sin 0,2X

3ananue 1. Haiitu npexen: a) limy_,, x

— —-3x
0) lim,_,, . X2 B) limx — oo (1 + 3)

2_3x+2’

3ananue 2. Haiiti HanGobliee ¥ HaMMeHbIIee 3HaUeHns GYHKIMH y = X° — 4x° -3X + 6 Ha YHCIIOBOM OTpe3Ke
[2; 4].

3apanue 3. Haiftu unrerpai: f

3x2

(x3 +4)5°

3ananue 4. Haiftu momas GUTyphl, OrpaHHYeHHON MIMHUAME y = X2 — 4 'y = 0. BBINOTHUTE YepTex.



3amanue 5. Pemuts quddepennuanbioe ypaBaenue 6ydy = (2x + 1)dx u HalTH €ro 4acTHOE pelLICHHE,
YIIOBIIETBOPSIONIEE YCIOBUAM: Ipu X = 1 y =2,

3ananue 6. B maraszune 30 nap o0yBu manHoro pasmepa. M3 Hux 3 mapbl co CKpbITEIMU nedektamu. Kakosa
BEPOSATHOCTB TOTO, UTO MOKYTMaTeNnb KynuT 1 mapy o0yBu 6e3 nedekTon?

Bapuanm Ne 3

. . sin 8X . x2-4 , 1\%5%
3amanue 1. Hatitu npegen: a) limy_,, —~ 0) lim,_,, > B) limx - oo (1 + -

. 9
3ananue 2. Haiiti HanGombliee ¥ HAMMEHbIIIeE 3HAYCHUS (QYHKIMH Y = X° + > x% -5 Ha YMCIIOBOM OTpe3Ke
[-1;1].
3ananue 3. Haittn unrerpan: [ 4 sin x-cos? xdx.

3ananue 4. Haiitu mmomans GUTypsl, OrpaHUYEHHON JTHHAAMHA y = x%-3x u y = 0. BImostHUTE 9epTex.

3aganue 5. Pemmts nuddepenunansaoe ypaBaenue dy = (4x — 3)dx 1 HaliTH ero 4acTHOE pelieHue,
yaoBIeTBOpsitomiee yeaopusm: mpu x =0 y =0.

3amanwue 6. B rpynme 20 crynentos. U3 Hux 3 ominunuka. KakoBa BepOSTHOCTE TOTO, YTO CPEAH
OTHPABIICHHBIX HA OJIUMITHATy CTYJACHTOB €CTh OTIMYHUK?

Bapuanum Ne 4

X
. i sin= . 2_g . 3
3amanue 1. Haiitu npezen: a) limy_,, 73; 6) lim,_,; ﬁ; B)limx — 0(1 + x)x

3ananue 2. Halitn HanOombiiee M HanMeHbIIIee 3HAYeHUS PYHKIHH y = x® — 3x% — 9x + 4 Ha YHCIOBOM OTpe3Ke
[2; 4].
3ananue 3. Haittn unrerpan: [ 2x3 (x* + 1)7dx.

3ananue 4. Haiftu miomas GUIyphl, orpaHMueHHON MMHUAME Y = 2X - X2 n'y = . BBIIOIHUTH YepTex.

3aganue 5. Pemmts nuddepenunansioe ypasHeHue ydy = (X - 3)dx u HaliTH €ro yacTHOE pelIeHHe,
yaoBneTBopsitoriee yeaopusam: mpu x =0 y =0.

3aganue 6. B maptun 20 nammnouek, u3 Hux 4 OpakoBaHHbIX. KakoBa BEpOSITHOCTH TOTO, UTO CPEAH B3ATHIX
HayraJ| JJaMIIO4eK OJJHa OKaXXeTcsl HeOpaKOBaHHON?

Bapuanm Ne 5

sin 7X x%-11x+30

4
3amanwve 1. Haiitu pegen: a) limy_,, T 6) lim,_5 s B) limx — oo(1 — x)x

o 1 5
3ananue 2. Haiitu HanOospliiee 1 HAMMEHbIIee 3HaUeHUs GYHKLUUH Y = §x3 - Exz + 6X — 7 Ha YUCIIOBOM OTpE3KE
[2;4].
3ananue 3. Haittn unrerpan: [ 5 cos x-sin® xdx.

. N 1
3ananue 4. Haiitu uiomans GUrypsl, orpaHi4eHHON JTIMHUSAMH Y = sz Uy = X. BBIIIOJIHUTE YepTex.

3anmanue 5. Pemuth nuddepennuanbioe ypaBuenue dy = (X + 1)dX 1 HaiiTH ero 4aCTHOE pEIICHNUE,
YIOBJIETBOPSIIOIIEe YCIOBHAM: Ipu X = 0 y = -2.

3ananue 6. B ypre 10 kpacHbIX, 8 cHHHEX 1 6 3es1eHbIX mapoB. KakoBa BEpOSITHOCTH TOTO, YTO B3ATHIM HAYTa
1ap OKa)KeTCsI CHHUM?

Bapuanm No 6



. . sin 6X . x2-3x . 4)705%
3amanue 1. Haiitu npenen: a) limy_,, > 0) lim,_,3 o B)limx — oo (1 — ;)

Bananue 2. Haiiti HanGoIbIee ¥ HAMMEHbIIee 3HAYCHAS GYHKIMA ¥ = 2X° — x° — 4X + SHa YHCIOBOM OTPE3Ke
[0; 2].

. xdx
3ananue 3. Haittn unrerpan: [

x2+3

3ananue 4. Haitti miomaas GUrypsl, OrpaHHUEHHOM THHUAME Y = 6X - 3X° 1 y = X. BBINONHUTE YepTex.

3anmanue 5. Pemuts muddepennnanpaoe ypaBaenne ydy = xdX 1 HATH ero 9aCTHOE pelleHue,
YIOBJIETBOPSIIOIIEE YCAOBHAM: TIpU X =2 y = 1.

3anmanue 6. B maptum 40 neraneii. 3 Hux 8 6pakoBanHbIX. KakoBa BepoATHOCTB TOTO, UTO B3STasi HAYTal
JeTajgb OKaKeTcA CTaHIapTHOM?

6. le/IMepbl OICHOYHBLIX CPEACTB 1Jisl MPOBECACHUS l'[pOMe)KyTO‘lHOﬁ arrecraguu
6.1 Bonpocs 1715t 1updepeHIIMPOBAHHOTO 3a4€Ta
IlepeyeHb KOHTPOJIBbHBIX BOMPOCOB.

Martpuupl, 4€HCTBUS HAJ MATPULIAMHU.

Onpenenurenu 1-ro, 2-ro, 3-ro nmopsAakoB. [IpaBuiio TpeyroabHUKOB.
Onpeaenurenu n-ro nopsaka. Teopema Jlamaca.

OO0paTHas MaTpuna. AITOPUTM HAXO0XKIEHUS 00paTHONW MaTPHUIIBL.

akrwbdeE

Panr wmarpunbl. ANTOpPUTM BBIYMCICHHS pPaHTa MaTpHUILl C TOMOIIBIO 3JIEMEHTapHBIX

peoOpazoBaHMiA.

6. Cucrema nuHEHHBIX ypaBHeHUH. Meton oOpaTHoW Matpuiel. Dopmynsl Kpamepa. Meron
l"aycca.

7. BexTopsl 1 onepanyuy HaJl HAMHU.

8. Koopaunartel BexkTopa. JleiicTBUS HAJl BEKTOPaMH, 3aJaHHBIMU B KOOpAUHATHOW (opme. yinHa
BEKTOpA.

9. JlexaproBa npsMOyrojpHas cucrema koopauHar. [losnspHas cuctema KOOpIUHAT.

10. CkansipHoe, BEKTOPHOE M CMEIIAHHOE ITPOU3BEICHUS BEKTOPOB.

11. Obuiee ypaBHEeHHE NPSIMOI1 JITMHUH HA IJIOCKOCTH.

12. [apameTpruecKie 1 KAHOHMYECKOE YPaBHEHHS TIPSIMOH Ha TTOCKOCTH.

13. YpaBHeHHe NpsAMOH, TPOXOAAIIEH Yepe3 ABE 3aJaHHbIE TOUKH.

14. YpaBHeHHE NPSAMOU JIMHUU B OTPE3KaAX.

15. YpaBHeHHe NpsSMOY JIMHUH C YTIOBBIM KO3 OUIIMEHTOM.

16. Yron mexnay aByms npsimMbiMH. Kpurepun napaiielbHOCTH W NEPHEHAMKYISAPHOCTH ABYX
MPSMBIX.

17. Kpussle BTOporo nopsiaka. Kanonnueckne ypaBHEHHS OKPY>KHOCTH, JJITUIICA.

18. Kpussie Broporo nopsaka. KaHonnueckoe ypaBHeHHE THIIEPOOIBI.

19. Kpussle Broporo nopsiika. KanoHn4eckoe ypaBHeHUE MapaOoIIbL.

20. Ilpenen ¢pynkuun B Touke. OCHOBHBIE TEOPEMBI O MIpeAeax.

21. TIpenen GyHKIUM MIPH X, CTPEMSIIIIEMCs] K OECKOHEYHOCTH. 3aMedaTelbHble mpeelsl. Yuco e.

22. HenpepbIBHOCTH (DYHKIIMU B TOYKE W HA TPOMEXyTKe. Touka HemnpepblBHOCTH (QyHKIWU. Touka
paspbiBa pyakuuu. CoicTBa HenpepblBHbIX GyHKuuMH. [Ipupamenue aprymenta. [lpupamienue
byHKIUH.

23. IlponsBonnas ¢ynkumu. duddepenuman yHxoun. ['eomeTpuuecKuii CMBICT MPOU3BOIHOM.

MexaHu4ecKuil CMBICIT IPOU3BOTHOM.



24.
25.

26.

27.

28.
29.

30.
31.
32.
33.
34.
35.
36.
37.
38.

39.

Tabmuia npousBoaHbIX. [ToHATHE CllokHOM QyHKIUHU. [Ipon3BOAHAS CA0KHON (HYHKIIHH.

Cxema wucciaenoBanus (ynkiuu. OOmacts omnpeneneHus (yHKIUM. MHOXECTBO 3HAYCHHUI
¢ynkuun. YeTHocTh ¥ HeueTHOCTh GyHKUMH. Hymn ¢ynkumu. [IpoMexyTKu 3HaAKOOCTOSHCTBA
¢yakmmn. Bospacranme wu yObiBanwe (YHKIUH, MPABHJIO HAaXOXACHUS MPOMEXYTKOB
MOHOTOHHOCTH. TOYKH 3KCTpeMyMa (PyHKIHMHU, TPABUIIO HAXOXKIECHHUS SKCTPEMYMOB (YHKIIUH.
[IpousBoanbie BbIcHIMX MOPSAKOB. DU3MUECKUU CMBICI BTOpPOWM mpou3BogHOM. HccienoBanue
(GYHKIIMH C TTOMOIIII0 BTOPOH MTPOU3BOAHOM.

[lepBooOpa3nasi. Heomnpenenenneiii wuHTerpan. (OCHOBHBIE CBOHCTBA  HEONPEACICHHOTO
WHTETpaa.

Tabnuia HeonpeeIeHHbIX HHTETPaJIOB.

MeTopl MHTETPUPOBAHUSA: METOJA HEMOCPEICTBEHHOIO WMHTEIPUPOBAHUS; METOJ 3aMEHbI
MepEeMEeHHOM (METOJ ITOICTAHOBKH ); METOJl HHTETPUPOBAHUS 110 YaCTSIM.

Onpenenennplid  uHTerpan. Ilondarue wuHTerpanbHOl cymwmbl. JlocTaTOyHOE — yCIIOBUE
CYIIIECTBOBAHUS OTIPEIEICHHOTO HHTErpaia (HHTErpupyeMOCTH (PYHKIIHAN).

OCHOBHBIC CBOWCTBa OIPEACIICHHOTO HWHTErpaiga. ['eoMeTpHYecKUid CMBICIT ONpEIeICHHOTO
HHTErpaa.

MeTo/1p1 BEIYMCIICHHUS OTIpeNeIeHHbIX HHTerpanoB. @opmyna Hetorona-JleliOHMIA.
I'eomeTrpudeckre u GU3NUECKUE IPUIIOKEHUS ONPEACICHHOTO HHTErpaa.

OYHKIINY HECKOJIBKUX TEPEMEHHBIX. YacTHBIE TPOU3BOIHEIE.

[onstre muddepenimansHoro ypapHenus. OOmee M dacTHoe pemieHue nuddepeHnnaIbHOro
ypaBHeHus. HTerpanbuble kpuBble. 3anada Komm.

3anaun, npuBosmue K audpepeHnrans-HpIM YpaBHEHHSM.

Mertonsl penieHus: 1udGepeHInaNbHBIX YpaBHEHNH.

AnrebOpanyeckas ¢opmMa KOMILICKCHOrO 4Yucia. J[eHCTBHsI HaJ KOMIUIEKCHBIMH YHCIAMU B
anrebpandeckoit popme. ['eomeTpudeckast HHTEPIIPETAINS KOMILIEKCHOTO YHCIIA.
Tpuronomerpuueckas Gopma KOMIUIEKCHOTO 4ncia. J|eHCTBUS HaJ KOMIUIEKCHBIMH YHCIaMU B
TPUTOHOMETPUIECKOH (popme.

a. IIpuMepsl NpaKTHYECKUX 3aAaHUI
5x

Borumciuts npegen lim| 1+—
X—>0 X

Brruncinuth npeness:
. B —x*+1 X3+ 2x . x*-4
a) I|m4—,6) I|m2—,B) I|m3—
x>n  2XT + X x>0 X°—4 x>0 X 42X
. Sin bx
Berumcsuts npenen lim ——.
x>0 3X

. 3x%+ X
Boraucnuts npegen lim -
x>0 X —2X

_ X?-10x+16
Brruncauts npenen im—————
X—8 X—8
BhIunCIIMTh 3HAYCHHE IPOM3BOHON CleAYOMKX GyHKIMiA B TouKe Xy =4:

a) F(x)=8x*—Inx;6) f(X)=x>+5xX.
o 4 2 ’
Haiiti nponsBoHyto GyHkImm Yy = (X —5x° + X) .
11x-8

2x+4
2x°-8

Haiitu npousBosnyo QyHKIMN Y =

Haiitu npousBognyo QyHKmn Y =€



10.

11.
12.

Haiiti nponssoanyto Gpynkuun Y = In (8X4 —3x% + 2).

. . 4—x3+x%-2x
Haiiti HeonpeneieHHBINH HHTETrpajl I dx
X

Haiitu HeonpeeieHHBIN UHTErPAJl METOJIOM 3aMEHBI IEPEMEHHOM :

a)J‘xz-eXde 6)_|.(6x+11)4dx B)Icos(6x—1)dx r)J'sinex~cosxdx.

13.

14.

15.

16.

17.
18.
19.

20.

Beruucnuts onpeieieHHbIA HHTETpat:
: i L2x% +x*

a) .[(5x+1)dx 6)j(x—5)xdx B)j—zdx.
0 0 o X

2 o
CKOpOCTh JBI)KEHHSI TOYKM H3MEHsSETCs 1o 3akony V =51° +4t+ 2 (m/c). Haiitn myTth S,
MIPOMJICHHBIN TOYKOM 3a 4 ¢ OT Hayasia JBUKCHUSL.

. 2
BorancinTts 00beM Tena, NOIYyYEHHOIO OT BpalleHus! (GUrypsl, OrpaHU4EeHHON uHusIMH Y = X©,
y=0, x=1, x=3, Bokpyr ocu OX.

. 2
Brraucnuts momans GUrypsl, orpaHHdeHHON JTMHUASIMHI y=X",Yy= 0, x=1, x=2.

Pemutes ypaBHEHUE: x%2—-0,64=0.
Pemuts ypasHenue: x2 — 6x + 25 = 0.
Pemmuts cuctemy ypaBHeHwmii: a) meromoMm laycca, 6) mo ¢opmymam Kpamepa, B) meTomom
2x—y—z=4,
00paTHOH MaTpHUILIBI {3x +4y — 2z =11,
3x —2y+4z=11.
Haiitu: 2A + B — 3 ipm

0 -3 0 -3 0 1
A={-4 1 -=-8|.B=(1 6 2]
3 2 =5 2 3 0



