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1. OBIIASI XAPAKTEPUCTHKA PABOYEI TPOI'PAMMBI YYEBHO
T CIATITAHBI

«OI1.01 MATEMATHYECKHWE METO/Ibl PEHIEHUA TUITIOBBIX ITIPUKJIAJHbBIX
SAAY»

1.1. leap 1 MeCTO JMCUUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOH NPOrpamMmMbl

Hens  gucnumuimnael  «OIL0O1  Martematuueckue METOAbl  PELICHUS  MPUKIIAJHBIX
po)eCCHOHANIBHBIX 3a7au4». (HOPMUPOBAHHE MPEJICTABICHUNH O MAaTEeMaTHUKE KaK YHHBEPCAIbHOM
SI3bIKE HAYKH, CPEJICTBE MOJICITMPOBAHHMS SIBJICHUHN U IIPOLIECCOB, 00 UISAX M METOJIaX MAaTEMaTHKH.

Jucnunnmna «OI1.01 Matemarnueckue METOBI petieHus MPUKJIAHBIX
po)eCCHOHANIBHBIX 3aJ1ay» BKIIOYEHA B 0053aTEIbHYI0 4acTh 0OO0IIENpo(eCcCHOHATBLHOTO UK
00pa30BaTeNbHOI IPOrpaMMBl.

1.2. llmanupyemMblie pe3yJabTaThl OCBOEHHUS AUCIHUIINHBI

Pe3ynbrarhl OCBOCHHWS JHCHUIUIMHBI COOTHOCATCS C IUIAHUPYEMBIMH pe3yJIbTaTaMH
OCBOCHHUS OOpa30BATEIBHOM MPOrPAaMMBI, TIPEJACTABICHHBIMH B MaTpPUIE KOMIICTCHITUI
BbImyckHuKa (1. 4.3.3 TIOII-II).

B pesynbrare 0OCBOCHUS NUCIUILTUHBI O0YYAIOLIHIACS JOKEH:

Koo OK, YMmern 3HaTH Baapners
1IK HABBIKAMU
OK 01 pacrio3HaBaTh 3a7ady W/ | aKTYaJIbHBINA

npobiemy B | IpohecCHOHATEHBIN "

npoecCHOHATLHOM ~ W/HJTU | COIIMATIbHBIA KOHTEKCT, B

COLIMAJIBHOM KOHTEKCTE, | KOTOPOM IIPUXOIUTCS
aHAJM3UpPOBaTh U BBIIENATH | paboTaTh U KHUTh

e€ COCTaBHBIE 4YacTH | CTPYKTypa IUIaHa  JJIA
OIIPEAEIIATH JTAlbl PELICHUS | PEIIEHUS 3azad4,
3aJlau, COCTaBJIATh IUIAH | QITOPUTMBI BBINOJIHEHUS
NEeNCTBUS,  pealn30BbIBAThH | paboT B
COCTABJICHHBIN IJ1aH, | TpogecCUOHaNbHON u

ompeNensaTh HeoOXOIUMbIE | CMEKHBIX 001acTsIX

pecypcsl BBISIBIISITh U | OCHOBHbIE UCTOYHUKHU
3G HEKTUBHO UCKaTh | MHQOpMAMM U Pecypchbl
MHpOPMaINIO,HEO0XO0AUMYIO | JUIS pelleHus 3a1a4 1/ UIH
JUI pelleHus 3aaud W/WiH | podiieM B
poOsIeMbI BJIaJIETh | MPO(PECCUOHATBHOM
aKTyaJTbHBIMH METOJIaMH | W/WJH COLIMATILHOM
paboThI B | KOHTEKCTE METOIBI
npodeCcCuoHATBHON U | paboThl B
CMEXHBIX c(epa OLEeHHBATh | MPohecCHOHATEHON u
pe3yabTaT W MOCHEICTBUS | CMEXHBIX chepax

CBOHX JEHCTBUN | TIOPSAIOK OLIEHKHU
(caMOCTOATENBPHO WM C | PE3YyJbTaTOB peleHus

IIOMOIIBIO HaCTaBHI/IKa) 3aaad HpO(pCCCHOHaHBHOﬁ




JeSITeTbHOCTH
OK 02 OompeAeNsITh  3aJadyd IS | HOMEHKJIaTypa
IIOHCKA uHpopmanuy, | UHGOPMAIIMOHHBIX
IUIaHUPOBATh IpOLIECC | UCTOYHUKOB,
TIOUCKA, BBIOMPATH | IPUMEHIEMbIX B
HEOOXO/AMMBIE  HCTOYHHMKH | MPOecCHOHANbHOM
uHpOopMau BBIJICNIATE | ACATEIBHOCTH  TPUEMBI
Hauboyee  3HAYUMOE B | CTPYKTYpUPOBAHHS
IepeyHe uHpopmanuy, | HHGOpMaIUH ¢dopmar
CTPYKTYpUPOBaTh oopmieHUs pe3yabTaToB
nojryyaeMmyro HMHGopMaluio, | norcka nHpopmanuu
oopmiIsATH pe3ysbTaThl | COBPEMEHHbBIE CPEACTBA U
MIOHUCKA OLIEHUBATh | YCTPONCTBA
MPAaKTUYECKYI0 3HAYMMOCTH | MH(OpMaTH3AIINH,
pe3yJIbTaToB IIOWCKA | IOPS/IOK UX TPUMEHEHUS
IPUMEHSTh cCpeacTBa | U IIPOrpaMMHOE
MH(POPMAIMOHHBIX oOecrnieueHue B
TEXHOJIOTUH Ui peleHus | npodeccuoHanbHOM
npogeccCUOHANBHBIX 3a]1a4 NesITeIbHOCTH, B  TOM
UCIOJIb30BAaTh COBPEMEHHOE | Yuciie u¢poBbIe
IporpaMMHOe oOecreueHue | cpescTBa
B npoeccHOHaTbHON
NEeSITEIbBHOCTH MCIOJIb30BaTh
pa3InyHbIe upoBbIe
CpeacTBa  JUId  pELIeHHs
npogeccCHOHANbHBIX 3a]1a4
OK 09 MOHUMaTh OOLIMH CMBICH | MPOCTBIX U CIIOKHBIX | MIOATOTOBKU TPOrPaMMBbl
YETKO MPOU3HECEHHBIX | MPEAIOKEHHUH Ha | U3MEpPEHNs TapamMeTpoB,
BbICKa3bIBaHU I Ha | mpodeccuoHanbHbIe JIMarHOCTUKHU
M3BECTHBIE TEMBI | TEMBI; OCHOBHBIE | DJISKTPOHHBIX CHCTEM, B
(mpodeccroHanbHbIE U | 001IeyoTpeOUTENbHbIE TOM qucie
OBITOBBIE), NOHMMATh | r1arojibl  (ObITOBass ¥ | ayJMOBU3YaJIbHBIX
TEKCTBI Ha 0a3oBble | mpodeccnoHanbHas YCTPOMCTB;
npodeccuOHaIbHBIE  TEMBI; | IEKCUKA);  JICKCUUECKUH | MOATOTOBKU K
y4acTBOBaTh B JAMAJOrax Ha | MUHUMYM, OTHOCSILIUICS | IMarHOCTUKE  MPOCTHIX
3HaKOMBbIE obrue U | K ONHCAHUIO TPEJAMETOB, | PaJIUOIIEKTPOHHBIX
npodecCHOHATbHBIE  TEMBI; | CPEICTB U MPOILIECCOB | siueeK, (PYHKIMOHAIBHBIX
CTPOUTH MpoCThIe | MpodeCcCHOHATHHON y3JI0B puOOpPOB,
BBICKa3bIBaHUSI O ceOe W O | MeATeTHHOCTH, AJNIEKTPOHHBIX YCTPOMHCTB
CBOEH  TPOQEeCCHOHAIBHON | 0COOCHHOCTH U CHUCTEM pa3InYyHOTO
TeSITeTbHOCTH; KpaTKO | IPOM3HOIICHHUS; TIpaBWIIa | THIIA

00OCHOBBIBATH U OOBSICHSATH
CBOH JIEHCTBUSA (TeKyIJ_II/IC u
HJIaHI/IpyeMBIC); nucaTb

YTCHUS TEKCTOB
npodeccroHanbHOM
HaTpPaBICHHOCTH




IMPOCTHIC CBA3HBIC
COO6H_I€HI/IH Ha 3HAaKOMBbIC
nimn HHTECPECCYIOIINEC
HpO(bCCCI/IOHaJ'IBHBIC TEMBbI

2. CTPYKTYPA U COAEP)KAHUE JUCIIUIIJIMHBbI

2.1. Tpy10eMKOCTb OCBOEHUS AUCHUIJIHNHBI

HanmeHoBaHMe COCTABHBIX YacTeH Oo0bem B B 1.4. B popme
AUCHUILIHHBI yacax NPAaKT. NOATOTOBKHU
YyeOHbIC 3aHATHS 48 32
CamocrositenbHas padbora 12 -

[IpomexxyTouHas arrecrauus - -

Bcero 60 32




2.2 Conep:xanue TUCHUIIHHBI

Koasr OK,
Conep:kanue y4ye0OHOro MaTepuaJa, J1adopaTopHbie padoThl M IPAKTHYECKHE
HaumeHoBaHue pa3aesioB YPOBEHb
3aHATHS, CAMOCTOSITe/IbHAS padoTa 00yyaommxcs, KypcoBas padora (nmpoekr) | O0bem yacoB
U TeM OCBOEHHS
1 2 3 4
Pa3nen 1 Jluneiinas aareopa 16
Conep:xkanue
[lonsatne Marpunpl. Buuael marpun. BeinosiHeHWe onepanuii Hajx MaTpULAMU.
Onpenenurenu wmarpull. CpoiictBa. MuHopbl, anreOpanyeckue JOMOJHEHUS. 2
Teopema Jlamaca.
B TOM unciie NIpaKTHYECKUX U JIA00PATOPHBIX 3aHATHI
Tema L1.Marpuusr  u Ilpakmuueckue 3amsmuss Ne [: BblmogHeHue omnepanuid HaJ MaTpPUIIAMH. OK 01
onpeacHTeIn Briuncnenue onpesenureneii no reopeme Jlamnaca 2 OK 02
Ipakxmuueckue 3anamusa Ne 2: ObpaTtHast marpuna. Panr marpuisl. Beruucnenue OK 09
00paTHOM MaTpuIbl 2
B ToMm 4unciie camocTosiTe/IbHast padoTa 00y4arOLINXCH 1
Pabora ¢ yueOHO# 1 cripaBOYHOM auTepaTypoi. PaboTa ¢ KOHCIIEKTaMH JICKITHIA.
Tema 1.2 Cucremsl | Comep:kanue
JUHEHHBIX YPaBHEHU OcHoOBHbIE MOHATHS W onpeaeneHus. OIHOPOJHBIE U HEOAHOPOJHBIE CHUCTEMBI
JUHENUHBIX YypaBHEHUU. COBMECTHbIE M HECOBMECTHBIE CHCTEMBI YpPaBHEHMHIA. 2
Pemenue cucrem MHEHHBIX ypaBHEHUH M0 opmynam Kpamepa.
B ToM 4nciie npaKTHYECKHUX M J1A00PATOPHBIX 3aAHATHI
Ilpakxmuueckue 3ansmus Ne 3: PenmieHne CUCTEM JUMHEWHBIX YPAaBHEHHII METOJOM 9 8§ 8;
00paTHON MaTpHUIIBI. OK 09
Ilpaxmuueckue 3aumamuss Ne 4: Cuctema M JMHEWHBIX YpaBHEHMM C N 5
nepeMeHHbIMU. Perienne cuctem JIMHEWHBIX YpaBHEHU MeTojoM [ aycca.
IIpaxmuueckue 3anamus Ne 5: PellieHne cucTeM JTMHENHBIX YpaBHEHUN 2
B ToM umciie camocTosiTe/IbHAS padoTa 00y4arouUXCcs 1




Pabora ¢ KoHCIEKTaMH HCKHHﬁ. Brimonnenue HUHAUBUAYAJIBHOI'O 3adaHusA I10
PEIICHUIO 3aJa4

Paszgea 2. MareMaTuyecKMil aHAJIN3 7

Tema 2.1. Conep:xkanue

Pynxums. Hpenet | Apryment n (ynkuus. O6MacTb OmpefeleHAss M OOJIACTh 3HaYeHWil (yHKIHM.

bynkumnm. N N .

HenpephIBHOCTE Croco6b1  3amanus, QyHKOUH: TaOMMYHBINA, TpapUUecKuil, aHATUTHYECKHIH,

dyHKUHN. cinoBecHbll. CBoiicTBa (YHKUMM: YETHOCTb, HEYETHOCTb, MEPUOJUYHOCTD, 5
MOHOTOHHOCTb, OTPaHUYEeHHOCTh. OCHOBHBIE 3JI€MEHTapHble (PYHKLINHU, UX CBOICTBA
u rpaduku. YucioBas mociaesoBaTeabHOCTh U ee npenen. OCHOBHbBIE TEOPEMbI O
npeaesnax. OK 01
B ToM 4nciie npaKTHYeCKHX U JIA00PATOPHBIX 3aHSITHI OK 02
Ipaxmuueckue 3anamus Ne 6: ViccnenoBanue GyHKIIUU ¢ IPUMEHECHHEM CBOHCTB 2 OK 09
Ipaxmuueckue 3anamus Ne 7: Tlpenen GyHKnum Ha OSCKOHEYHOCTH U B TOYKE. 9
IlepBbIil 1 BTOpOM 3aMedaTeIbHbIe Peaeibl. Beraucienue npeaeios.
B ToMm 4unciie camocTosiTe/IbHast padoTa 00y4arOIINXCH
Paborta ¢ yueOHOI M cnpaBOYHOW JUTEpaTypoil, paboTa ¢ KOHCHEKTOM JIEKIIH, 1
pelleHne yrpaKHeHUH o o0pasily, MoJAroToBKa pedepaToB U COOOIIEHHIHA.

Paznen 3. luddepennuaibHoe ucHHUCTeHHE 10

Tema 3.1. Conepxanue

IIpousBoaHas pyHKUMH. Onpenenenue IIPOU3BOHOM, CBOMCTBA. IIpaBuna 151 bopMmyIbl
muddepentpoBanus. CrnoxxHas GyHKIUSA U €€ TPOU3BOIHAS.
B ToM 4unciIe IPaKTHYECKUX U JJA00PATOPHBIX 3aHATHIA OK 01
Ipakmuueckue 3anamuss Ne 8. Du3WdecKWidi HW TEOMETPUYECKUNH  CMBICT ) OK 02
npousBogHO. [TpaBuna u popmynsl quddepeHpoBaHus. OK 09
B Tom 4uciie camocTosiTe/iIbHasi paboTa 00y4aroIIUXCS
Paborta ¢ yueOHOI M cnpaBOYHON NIUTEpaTypoil, paboTa C KOHCIIEKTOM JIEKLIHH, 1

peleHne yrpaxkHeH!ui o o0pasily, MoAroToBKa pedepaToB U COOOIICHHIA.

Tema 3.2.

Conepxanue




Ipuio:xxkenune

HpOI/ISBOL[HOﬁ K pElICHUI0

3ajmad.

HccnenoBanmne GyHKIIMU C TIOMOIIBIO TPOU3BOJHON: MHTEPBAIEI MOHOTOHHOCTH H
AKCTPEMYMbI QYHKIIUNA. ACUMIITOTHI.

B TOM uMciIe IPAKTHYECKUX U JIA00PATOPHBIX 3aHATHI

Ilpakmuueckue 3amamus Ne 9. HccnenoBanue GYHKIMA W TOCTPOEHUE HX
rpadpukoB. HccnemoBanue (QYHKIIMM HA OKCTPEMyM TIpU PEIICHUW 3a7ad
IIPUKIIATHOTO XapaKTepa.

B ToMm 4uciie camocrosiTe/ibHast padoTa 00y4arOUINXCH
PaGora ¢ yueOHON M CHpaBOYHOU JIUTEpaTypoil, paboTa C KOHCIIEKTOM JIEKIUH,
pelieHue yrnpaxkHeHui o oopasily, MoAroToBKa peepaTtoB U COOOIICHHIA.

OK 02
OK 09

Paznen 4 UnTerpajbHoe ucumncjieHue

14

Tema
HeonpenesieHHbIH
HHTErpal.

4.1.

Conepxanue

Heonpenenenuslii UWHTErpai; TMOHSATHE MEPBOOOpPA3HOM JaHHOW  (PYHKIIHH,
ONpEe/Ie/IiCHUE  HEONPEJECIICHHOI0  MHTErpajga; CBOMCTBA  HEONPEIEICHHOIO
uHTerpaia. Tabuuia MHTErpajJoB OCHOBHBIX 3J€MEHTAPHBIX (PYHKIHA.

B ToM 4nciie NpaKTHYECKUX M J1A00PATOPHBIX 3aHATHIA

Ilpakmuyeckue 3anamusi Ne 10: Bpluncnenue HeonmpeeNneHHbIX HHTETPaJoB:
HEIOCPEICTBEHHOE HHTETPUPOBAHKUE, METOJ 3aMEHBI [IEPEMEHHOU

Ilpakmuueckue 3auamusa Ne 11: aTerpupoBaHue MO 4YacTAM B HEOIPEACIEHHOM
WHTErpase

B ToM unciie caMocTOATEIbHASL PAa00Ta 00y4alOIMXCs
Paborta ¢ yueOHOI M cnpaBOYHOW JUTEepaTypoil, paboTa ¢ KOHCIIEKTOM JIEKLIHH,
peleHne yrpaxHeHui o o0pasily, MoJAroToBka pedepaToB U COOOIIECHHIHA.

OK 01
OK 02
OK 09

Tema 4.2.
OnpeneseHHbI
HHTEerpal.

Conepxanue

OnpeneneHHBI MHTErpai Kak IUIOMIAAb KPUBOIMHEHHOM Tpameumu. [lonAtHe
ompeaeneHHoro wuHTerpana. CBoOWCTBa ompenesieHHoro uHrerpaina. dopmyna
Hgerorona-Jleiiouuta.

B ToM yuciie MpakTHYeCKUX U JIA00PATOPHBIX 3aHATHIA

Ipaxmuueckue 3anamusa Ne 12 BeraucieHue onpeaeleHHbIX HHTETPaJIOB.

Ilpakmuyeckue 3anamus Ne [3: llpuMeHeHHE OIpeNeNEHHOTO HWHTErpaja IpH

OK 01
OK 02
OK 09




10

BBIUMCIICHUH 00bEMA Tella BpallleHusl, IPOMJICHHOTO MYTH, TUIOIAIN (PUTYPEIL.

B ToM umciie camocTosAATEIbHASA PadoTa 00y4aroIMXcst
Paborta ¢ yueOHOI M CHpaBOYHOW JUTEpaTypoil, paboTa ¢ KOHCIIEKTOM JIEKIIUH,
peleHre yrpaxkHeH!ui 1o 00pasily, MOAroTOBKa pedepaToB M COOOIICHHIA.

Pa3gen 5. KommiekcHbIe YncIa

Tema 5.1 KommiekcHbIe
qucaa

Conep:xkanue

Omnpenenenve  KOMIUIEKCHOTO — yucha.  Apudmernyeckue  omepanuud  Haj
KOMIUICKCHBIMHA ~ YWCJIAMH,  3alUCaHHBIMH B anreOpamdeckoi  (dopme.
I'eomeTpuueckas WHTEpOpETalUs] KOMIUIEKCHBIX 4Hceld. MOAyllb U apryMEHThI
KOMIIJIEKCHOT'O YHCJIa.

B Tom umncie MNPAKTUHIECCKUX U ﬂaﬁopaTopHMx 3aHSATHH

Ilpakxmuueckue 3ansamus Ne 14: Pemenue 3a1a4

B Tom 4nciie camocrosiTesibHAs Ppad0Ta 00y4arOIMXCH
Pabora ¢ yueOHONH M cnpaBOYHON JIMTEpaTypoll, paboTa ¢ KOHCIIEKTOM JIEKIUH,
pelieHue yrnpaxHeHun 1mo oopasily, moJroroBka pedeparoB u COOOIICHUH.

OK 02
OK 09

Pa3nen 6. OcHOBBI TeopuH BEPOATHOCTEH M MATEMATHYECKOI CTATUCTUKH

Tema 6.1 OcHoBBI TEeOpumn
BEpPOSATHOCTEH U
MaTeMaTH4eCKO
CTATHCTHKH.

Conepxanue

OneMeHThl KOMOMHATOPHOI'O aHajiu3a: pa3MEIeHHs], NepeCTaHOBKH, COYETaHUS.
®opmyna Herorona. Cmyuaiinbie coObiTHs. BepostHocTh coOwitusi. I[lpocrerimue
CBOMCTBA BEPOSITHOCTH

B ToM 4unciIe MPAaKTHYECKHUX U JJA00PATOPHBIX 3aHATHIA

Ilpakmuueckue s3anamus Ne 15. 3agaun MaTeMaTHYECKOW CTaTHUCTHKU. BpIOopka.
BapunannoHHsIi psia.

B Tom 4unciie camocTosiTe/IbHasi paboTa 00y4arIIUXCH
Paborta ¢ yueOHOI M cnpaBOYHOW NIUTEpaTypoil, paboTa ¢ KOHCIIEKTOM JIEKLIHH,
peleHne yrpaxHeHUi o o0pasily, MoJAroToBkKa pedepaToB U COOOIECHHIHA.

OK 01
OK 02
OK 09

Pazgen 7. luckperHasi MaTeMaTuKa

Tema 7.1 [duckperHas
MaTeMaTHKa

Conep:xkanue

[Ipenmer nuckpeTHOM MaTeMaTHKH. MecTo M pojb AUCKPETHOM MaTeMaTUKU B
CUCTCMC MATCMATHYCCKHMX HAYK M B PCIICHHMHU 3aJad, CBA3AHHLBIX C O6CCH€‘-I€HI/IGM

OK 02

10



11

UH(POPMALIMOHHOM 0€30MaCHOCTH.

B TOM unciIe IPAKTHYECKUX U JIA00PATOPHBIX 3aHATHI

Ilpakxmuueckue 3ansamus Ne 16: Pemienue 3a1a4

B ToM umciie camocTosAITeIbHASL padoTa 00y4arImMXcst
Paborta ¢ yueOHOI M CHpaBOYHOW JUTEpaTypoil, paboTa ¢ KOHCIIEKTOM JIEKIIHH,
peleHre yrpaxkHeH!ui o 00pasity, MOAroTOBKa pedepaToB M COOOIICHHIA.

OK 09

HpOMe?KyTO'lHaﬂ aTrecranusda B (])opMe

AU(pPepeHHPOBAHHOIO0 3a4éTa

Bcero:

60

11
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3. YCJIOBUSA PEAJIM3ALIMU JUCTIAITJIMHBI

3.1. MaTepuajibHO-TeXHUYECKOE o0ecneyeHne

Kabuner «MaremaTuku 1 MaTeMaTUYECKUX TUCLMIUIMHY», OCHAILCHHbII 000pyJ0BaHUEM
U TEXHUYECKHMHU CPeACTBaMHM OOydeHUs: MHIUBHIyalbHble paboune MecTa AJis 00ydaroluxcs,
pabouee MeCTO IpernojaBaTells, KiIacCHas JOCKa, MHTEPAaKTUBHAs JIOCKA, OPITEXHHKA,
IIEPCOHAIbHBI KOMIBIOTED C JIMIEH3MOHHBIM IporpaMMHbBIM obOecneuenuem; YMK mno
JUCLHUIIIMHE, COJEP)KAHME IIPAKTUYECKOM 4YacTH KOMIUIEKCA: KOHTPOJIBHBIE BOIIPOCHI,
NPaKTUYECKHE 3aaHusl, HTOTOBAasl MpaKTHUYeCcKas padora.

3.2. YuyeOHo-MeToau4ecKoe odecreyeHue

Jins peanuszanuu mporpamMMmbl OMOIMOTEUHBIH (OHA 00pa3oBaTeNbHON OpraHU3aINH
JIOJDKEH MMETh II€YaTHBIE PECYpChl M PECypChl B JJIEKTPOHHOM BHJE, PEKOMEHIYEMbIE JUIS
UCIIOJIb30BaHUS B 00pa30BaTEILHOM IIPOIIECCe.

3.2.1. OcHoBHbIE MeYaTHbIE U/UJIU JIeKTPOHHbIE H31aHUSA

1. bammakoB, M. . Marematuka : y4yeOHHMK A 00Opa3oBaTENbHBIX YUPEKICHUI
Had. ¥ cpea. npod. obpazoBanus / M. U. bammakos. - M. : Akanemus, 2019. - 256 c. : wn. -
(HauanbHoe u cpenHee nmpodeccuoHaIbHOE 00pa3oBaHuE).

2. I'puropses, C. I'. MaremaTtnka : y4yeOHHMK ISl CTYJIEHTOB 0Opa30BaTEJIbHBIX
yupexeHuit cpea. npod. odpazosanus / C. I'. I'puropses ; mox pea. B. A. I'ycesa. - 10-e u3n.,
crep. - M. : Akagemus, 2020. - 416 c. - (Cpennee npodeccruonaabHOoe 00pa3oBaHUe).

3. Hanasn, A. A. Marematuka : y4eOHUK JJs CTYIEHTOB 0O0pa3oBaTeIbHBIX
yupexaenuit cpen. mpod. oopazosanus / A. A. lanasH. - 3-e u3f., ucnp. u gon. - M. : DOPYM :
NH®PA-M, 2019. - 544 c. - (IIpodeccuonaibHOE 00pa3oBaHUE).

3.2.2. JlonoJTHUTEIbHbIe HCTOYHUKH
Maremaruka : yaeOuuk / A.A. {agasa. — 3-e uzn., ucrp. u gorn. — M. : UHOPA-M, 2019. —
544 c. — (Cpennee npodeccuonanbHoe obpazoBanue). - URL:
https://new.znanium.com/catalog/product/1006658;
COopHuK 3a/1a4 o MaTeMaTuke: YuebHoe nocooue/lanasH A. A., 3-e uza. — M. : @opym,
NH®PA-M Uznatensckuii Jom, 2018. - 352 c.: - (IIpodeccuonanpHoe oopazoanue) - URL:
https://new.znanium.com/catalog/product/970454.

4. KOHTPOJIb H OlleHKA pe3yJibTATOB

ocoenus JUCHHUIIINHBbI
IToka3aTein 0CBOEHHOCTH
Pe3yabTarsl 00yyeHus . MeToabl OLIEeHKH
KOMIeTeHIU
3naem: -TECTUPOBAHHE
- 3navenne Maremartukn B | «<OTIMYHO» - TEOPETHHECKOE | _orenka peleHus
npodeccHOHANTLHON COACpXKAHUC  KypCa  OCBOCHO | nuyynanmeix 3ama4
MOJIHOCTBIO, 0€3  MpoOesos, .
JESITEIIbHOCTH u npu o -YCTHBII OIIPOC
eHust CcpOpMHUPOBAHBI, BCE
ocoenuu I1T11CC3; ™ PMHD ’ -OLIEHKa pelieHus
IpelyCMOTPEHHbIE
- OCHOBHBIE MaT€MATHYECKHUE | porpamMMoil yaeOHBIE 3aaHHs NPUKJIATHBIX 3ajmaq Ha
METO/IbI PCIICHUS | BRIMOJAHEHBl,  KauecTBO  ux | PAKTHICCKUX 3aHATHAX

-BBIIIOJIHECHUE
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MPUKJIAIHBIX 3a/1a4 B 00J1aCTH
npodeCCHOHAIBHON
JIeITEIbHOCTH;

- OCHOBHBIC IIOHATHUA U METOJbI
MarcMaTU4CCKOro aHajiu3a,

- OCHOBHBIE ITOHSTHS JTMHEHHOMN
anreOps;

- OCHOBHEIE YHCJICHHEIE
METO/IbI PELICHUS PUKJITHBIX
3a1a4;

- OCHOBHBIC TOHATHUS TEOPUU
BEPOSATHOCTEM u
MaTeMaTUYEeCKON CTaTUCTUKY;

- TOHATHE  KOMIUICKCHOTO
4Hcoa, (hopMbI 3aIucH
KOMILJICKCHBIX YHCEIT,

- OCHOBBI JU()(HEPEHIINATIBHOTO
VICUHCIICHHUS;

- OCHOBHBIE TIOHSITUS
JIMCKPETHOW MaTeMaTUKU
Ymeem:

- pemarh MPHUKJIATHBIE 33/1a9H
B obmacTu
npodeccuoHanbHOMI
NeSITebHOCTH;

- HaXOAWUTb IPON3BOJAHBIC,

- peliaTh CHUCTEMbl JMHEHHBIX
anreOpanyvecKux ypaBHEHU;

- aHaIM3UpOBaTh  IpaduKu
byHKIIHI;

- BBIYUCIITH HEONPEIECIIEHHBIC
Y OIIPENCIIEHHBIEC UHTErPaJIbI,

- pClIaTb NPUKIIAOHBIC 3ada4dun
Ha KOMIIUICKCHBIC YHCJIa,

- pelars MPOCTEUIINE 3aha4u
TEOPUM  BEPOSTHOCTE W
MaTeMaTUYECKOM CTAaTUCTUKUY;

BBITIOJTHCHHSA OLICHCHO BBICOKO.

«Xopomo» - TEeOpPEeTHYECKOe
COJICp)KaHUE Kypca OCBOCHO
MOJIHOCTBIO, 0e3  mpoOeros,
HEKOTOpPBIC YMCHHS
c(OpMHPOBAHBI HEIOCTATOYHO,
BCE IPEyCMOTPECHHBIE
IPOrpaMMOi y4eOHBIC 3aTaHus
BBITIOJTHCHBI, HEKOTOPHIC BHJIBI
3aIaHHi BBITTOJIHEHBI c
OIIMOKAMHU.

«Y TOBJICTBOPHUTEIHLHOY -
TEOPETUYECKOE COJICpPIKaHUE
Kypca OCBOGHO YacTHYHO, HO
IPOOEIIBI HE HOCSAT
CYIIECTBEHHOTO xapakrepa,
HEOOXOIUMBbIE YMEHHS DPaOOThI
C OCBOCHHBIM MaTe€pHAIOM B

OCHOBHOM c(OpMHUPOBAHBI,
OOJIBLIINHCTBO
PEIYCMOTPEHHBIX
IPOrpaMMOit o0y4YeHHS

yueOHBIX 3aJaHUI BBITIOTHEHO,
HEKOTOpBhIE M3 BBITOJIHEHHBIX
3aJJaHUN coJiepKaT OLIHOKH.
«HeynoBneTBOPUTEIBLHO» -
TEOPETUYECKOE coJiep)KaHue
Kypca HE OCBOEHO,
HEOOXO/JUMBIE  YMEHHS  HE
c(OpMHPOBAHBI, BHITOJIHEHHBIE
yueOHble 3aJaHMs cojepKar
rpyOble OLINOKH.

WHANBUAYAIBHBIX  3a/IaHUN
Ppa3IMYHOM CIOKHOCTH
-OIlCHKa OTBETOB B XOJI¢
IBPUCTHYECKOI Oecebl
-nuddepeHIpOBaHHBIN
3a4€T

13
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MHNHOBPHAYKHN POCCHUU
BJIAJJMUBOCTOKCKWI I'OCYJIAPCTBEHHbBIN YHUBEPCUTET

®OH/I OHEHOYHLIX CPEACTB

OI1.01 MaremaTn4yeckne MeTOAbl pellleHNs] TUMIOBBIX MPUKJIATHBIX
3aaau

IIporpaMmsl IOArOTOBKH CIICHHUAIMCTOB CPCAHCI'O 3BCHA

11.02.17 Pa3paboTka 371€KTPOHHBIX YCTPOHUCTB M CHCTEM

dhopma oOydeHHs: ouHast

Bnamusoctok 2026
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KoHTpObHO-OIIEHOUHBIE ~ CpeACTBa JJIE  TPOBEIACHHS  TEKYIIEr0 KOHTPONS W
MPOMEXKYTOUHOUM arrectanuu mo ydeOHou mucnurmumae OIL01 «Maremarndeckue MeETOIbI
peIIeHUs] TUTIOBBIX MPUKIAIHBIX 3a7a94» pa3padoTaHbl B COOTBETCTBUM C TpeboBanusmu OIOC
CIIO mo cnemuanpHOocTH 11.02.17 «Pa3paboTka 3JIEKTPOHHBIX YCTPOWCTB M CHCTEMY,
YTBEpKJIEeHHOTO Mpuka3zoM MunobpHayku P® ot 02.06.2022, Ne392.

Pa3zpaborunk(un):
H.H. Cepruenko, npenojaBarens kosuiemke ceppuca u auzaiina @®I'bOY BO «BBI'Y»

PaCCMOTpeHO Ha 3aceJaHUM IIMKJIOBOM METOAMYSCKOM KOMHCCHM MAaTEeMaTHKd U

uHpopMaTHKH
[Iporokon Ne 9 oT« 15» wmas 2026r.

[Ipencenarens [IMK @7 H.H. Cepruenko
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1 O01Me MoJI0KEeHU

KonTponbHo-ouenounsie cpeacta (ganee — KOC) npennazHadeHbl Aisi KOHTPOJS U

OLICHKM 00pa30BaTENIbHBIX JIOCTHKEHUH OOYyYarolIMXCs, OCBOMBIIMX IPOTpaMMy Y4eOHOMH

muctumuiniel OI1.07 «IIpukinagHas MaTeMaTUKay.
KOC BxirouaroT B ce0si KOHTPOJIbHBIE MaTEpUaIbl 1JIs POBEAECHUS TEKYILEr0 KOHTPOJIS

YCIIEBaEMOCTH M MPOMEKYTOYHON aTTEeCTallMy MO JUCHUIUIMHE, KOTOpas MPOBOAUTCS B (Gopme
¢ epeHIIMPOBaHHOrO 3a4€Ta (C MCIOIB30BAaHUEM OLEHOYHOTO CPENICTBA - YCTHBIA OMpPOC B

dbopMe OTBETOB Ha BOIPOCH], YCTHBI ompoc B ¢opMe cobeceloBaHUS, BBIIOJHEHUE

MMMCbMEHHBIX 3aJJaHUI)

2 Ilnanupyemblie pe3yybTaTbl 00y4YeHHUsI MO JAMCHUILIAHE, 00ecneYnBaIoNIue

pe3yJibTaThl 0CBOEHHS 00Pa30BaTeIbHON MPOrpaMMbl

Ko
Kon A
OK, TIK pe3 HaumeHnoBanue pe3ynbraTa 00yueHus
yJIbTara
oOyueHus
K 1.2 31 OcHOBBI MaTEMaTHUYECKOTO aHallu3a, JMHEHHOW anreOpel U
I[IK 1.4 AHAIIMTUYECKON TEOMETPHUH.
K 2.1 32 OcHOBBI TU(PepeHINATHPHOTO 1 HHTETPATHHOTO HCYHCIICHHUS.
IK 3.5 33 OCHOBBI TEOPUH KOMILIEKCHBIX YHCEII.
vl BremonHATe onepauMyM Hax MaTpulaMUd M pelaTh CUCTEMBI
JIMHEWHBIX YPABHEHUMN.
y2 OnpenensTs npeaesn nocae10BaTeIbHOCTH, peaea QyHKIUH.
V3 [Tpumensitb MeTonbl UG (EPEHIUATBEHOTO W HHTETPAIBLHOTO
UCYMCIICHUS.
va Hcnonb3oBate MeTOAbl TU(GEPEHIIMPOBAHNS U UHTETPUPOBAHUS
JUISl PEILIEHUS] TPAKTUYECKUX 3aad.
v5 Pemats nuddepenmanpHbie ypaBHEHUS.
V6 [Tonb30BaThCs MOHATUSIMHU TEOPUN KOMIUIEKCHBIX YHCEIL.
V7 Pemarp 3amaum, UCHOIB3ysl ypaBHEHUS NPSIMBIX M KPHUBBIX
BTOPOTO MOPSAJKA HA TNIOCKOCTH
3 CooTBeTCTBHE OLIEHOYHBIX CPEJACTB KOHTPOJMPYEMbIM pe3yJibTaTaM 00y4eHust
3.1 CpeacrBa, npuMeHsieMble 1JIs1 OLICHKH YPOBHS TEOPETHYECKOM MOATOTOBKH
Kpatko HanmenoBanue oieHOYHOTO
N i B CPEJCTBA U NPEACTABIECHUE €TO B
HauMCHOBAHHNC pesyabTaTaMu 00ydeHUs
paznena KOC
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(moxyst) / e3yJib
TEMBI T . I
JMCIIATITAHEI TaTta eKyIIni POMEXKYT
o0yue KOHTPOJTb OYHast aTTeCTaIHs
HUS
Pa3zgea 1. DiieMeHTHI JIMHEHHOH aJIre0pbl M AHAJTUTHYECKON reOMeTPUH
CnocoOHOCTB Yemuwiu onpoc,
. Bonpocwi Ha
MEePEUUCIIATh CBOMCTBA MaTpull | (n. 5.1, eonpocwi oud
. ug.3auem
Tema 1.1. 1 U OmpejenuTeNeid, Haxoauth | 1-8) (n. 6.1)
n. 6.
Marpuiisl u IyTH PELIEHUS Peghepam 5
OIIPEACIIUTENN Cnoco6HOCTh BBIIIOJIHATG | ¥Ycmuwiti onpoc, Bonpocut Ha
1 JNEUCTBHsI HaJa  MaTpuiamu, | (n. 5.1, eonpocwi | ough.3auem
BBIYHCIIATH ONPEACITUTEIN 4-5)Tecm 1 (n.6.2)
[Tepeuncnenue
MOCIICI0BATEIIHHOCTH
JNEUCTBUH  TpU  pelIeHuu | Yemmuwiii onpoc, Bonpocwvl Ha
1 CUCTEM JIMHCHHBIX ypaBHEHUWH | (n. 5.1, eonpocwl | ough.3auem
METOZIOM 00paTHON Mmarpuiibl, | 9-16)Tecm 2 (n. 6.1)
no  ¢opmynam  Kpamepa
Tema 1.2. Y ’
merogoM ['aycca
CHucreMbl -
N - Pemenue cucrem JIMHEWHBIX Bonpocw Ha
JTUHEHHBIX . .
. YpaBHEHUI METO0M 00OpaTHOU ough.3auem
YpaBHCHHIA .
MaTpPHIBI Yemmuwiti onpoc, (n.6.2)
- Pemenue cucrem nuHeHHBIX | (n. 5.1, 6onpocul
1 ypaBHeHuit 1o  Qopmymnam | 9-16)
Kpamepa Pegpepam 5
- PemieHue cucreM TUHEHHBIX
ypaBHeHui MerogoM ["aycca
-CnocoGHOCTb yKa3bIBaTh
anreOpandeck .
P Yo, Vemmoiii onpoc,
TPUTOHOMETPHICCKYIO " Bonpocwl Ha
(n. 5.1, sonpocul
3 MOKa3aTeJIbHYIO hopmy 44-51) oug.3auem
KOMIUIEKCHOTO 4HcCia. 3HaTh (n. 6.1)
Tema 5.1. Pecgepam 1
MOHITHUSI MOJYIb U apryMEHT
KommnekcHbie
KOMIUJIEKCHOTO YHCIIa
qucia »
-IlpoBoguTes  geiicTBuS ¢ Bonpocwv Ha
KOMIUTEKCHBIMU YUCIIAMH, | Yemmuwlii onpoc, ough.3auem
5 HaXOJUTh MOJYNIb M apryMEHT, | (n. 5.1, eonpocwr | (n.6.2)
peuiato KBaspaTHbIC | 44-51)
ypaBHenus, eciu ero D<0
Yemuwiii onpoc,
Tema 1.2. -Bunpl  ypaBHeHUs TPSMBIX, (. 5.1 P Bonpocwv Ha
. n. 5.1, eonpocwi
DNeMEeHThI 1 TMHUH BTOPOrO MOPAIKA M HX | o) o 6) P ough.3auem
aAHAITMTHUYECKO CBOMCTBA. (n. 6.1)
. Peghepam 6
il TeomMeTpun .
Pemate 3amaum, wuCHONB3yA Yemnoii Bonpocwi
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HaunmenoBanue O1leHOYHOTO

Kpatko ox CPEJICTBA ¥ MPEICTABIICHUE €TO B
e
KOC
HanMMCHOBAHHC IToxa3zarens oBiIaeHUA
paznena €3yJib 5
pe3yibTaTaMi 00y4eHHs .
(M(T)Ie[i]ag?) / Tara Tekymmit [TpomexyT
TUCILIUIIINHBI O6yLI€ KOHTPOJIb O4YHas atrTeCcTanus
HUS
7 YpaBHEHHUS TPSIMBIX U KPUBBIX | ONpoC, Ha  oug.3auem
BTOPOTO nopsiiKa Ha (n. 5.1, | (n.6.2)
MIJIOCKOCTH sonpocel 37-43)
Pa3zgean 2. OcHoBbI AU(PepeHINATBLHOTO U MHTEIPAJIBLHOT0 HCYUCTICHUSA
3HaThb onpeaeieHue Yemuwvin
npejaena IoCIe0BaTeNbHOCTH | onpoc  (n. 5.1, Bonpocwi
Tema o
91 1 U ero CBOWCTBa, ompeieiicHue | onpocul 58-67) Ha  oug.3auem
o MOHOTOHHOMH Pegpepam | (n. 6.1)
[Ipenen
MOCJIEI0BATEIbHOCTH 3
BI u
CrnocoGHOCTh
HEINPEPBIBHOCT Tecm Ne 1 Bonpocwi
BBIUUCTISATh npenen
b (n.5.3, eapuaumul | Ha  Ough.3auem
2 MOCIIEAOBATEIbHOCTH, MpeaAes
1-3) (n.6.2)
byHKIIUN
Crnioco6GHOCTh
OpMYJIUPOBATH MpaBUIIa .
(opryHp P Yemuoiu Bonpocwi
QG epeHIMpOBaHUS "
onpoc (n. 5.1, | na Ough.3auem
1 MIEPEYUCIISTh MIPOU3BOTHBIC
gonpocwl 68-79) (n. 6.1)
OCHOBHBIX 3JIeMEHTaPHBIX
byHKIUI
Tema CrniocobHOCTh
2.2. dbopMynupoBaTh Yemmuwrii B
. onpocul
Huddepennna T€OMETPHYECKUI U | onpoc, P
. Ha  ough.3auem
JIBHOE 2 MEeXaHUYECKUI CMBICTT (n. 5.1, (n.6.1)
. n. 6.
HCUYHUCIICHUE MIPOU3BOTHOM; npaBuia | eonpocwsl 68-79)
byHKIUN b depeHIIMpOBaHUS
OJIHOM Koumponw Bonpocwi
. CrocoOHOCTh HaXOAUTh
IIEPEMEHHON Has paboma Ne 1 | na  ough.3auem
MIPOU3BOTHBIC CJIO’KHBIX
3 P . (n.5.4, 3a0anus 1-3) | (n.6.2)
(GYHKIUI 1 BBICIIUX TIOPSAKOB
Pedepar 4
Yemnwoii Bonpocwi
CrnocoGHOCTh P
o onpoc, Ha  ough.3auem
MCCIIEIOBATh KIMIO W
4 i m. 5.1 | (n62)
CTPOUTH rpapuKu
sonpocol 4-5)
Tema CrniocobHOCTD Yemuwui
Bonpocwi
2.3. MIPUBOJIUTH MIpUMEPHI | onpoc,
K 3auemy  (n.
Huddepennna 1 muddepeHIaTbHBIX (n. 5.1, 6.1)
JIbHBIE YpaBHEHUM. Onpenenars | gonpocul 109- |
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HaunmenoBanue O1leHOYHOTO

Kparko o1 CpeZACTBa M MPEJCTaBICHUE €r0 B
e
KOC
HanMMCHOBAHHC IToxa3zarens oBiIaeHUA
paznena €3yJib 5
pe3yibTaTaMi 00y4eHHs .
(M(T)Ielgg?) / Tara Tekymmit [TpomexyT
JUCHUIINHEL | 00y4e KOHTPOJIb OYHasl aTTeCTaIHsI
HUS
ypaBHEHUS HOPSIIOK U crIocoOBbl pemieHus. | 114)
Peghepam
8
Yemnwri
CrnocoGHOCTh
onpoc,
OMHCAHUS MPOLIECCOB B
(n. 5.1, Bonpocwi
€CTECTBO3HAHUU U TEXHUKE C
80NPOCHL 109- | Ha  ough.3auem
2 IIOMOLIBIO
114) (n. 6.1)
QG hepeHIaIbHbIX
. Peghepam
ypaBHEHHIA 3
Yemuoii Bonpocwi
Pemars
b onpoc, Ha  oucgh.3auem
muddepeHIanbHbIe
3 P (. 51| 162
ypaBHEHHUS MIEPBOTO MOPSAIKA
sonpocel 4-5)
Hcnonb3oBars Yemuoiu Bonpocwi
g epeHIaIbHbIe onpoc, Ha  Ough.3auem
5 yYpaBHEHUS TPU  pEHICHUHU (n. 5.1, | (n.6.2)
NPUKJIAIHBIX 337129 gonpocwl 4-5)
CrniocobHOCTD
. Bonpocwi
MEPEeYUCIUTh  CBOHCTBA U Koncnexm
K 3avemy  (n.
1 METOJIbI HEOIpENeTCHHBIX U | JeKyuu 6.1)
OTIpe/ieIeHHBIX UHTETPAJIOB '
[Ipunoxenune
ONPENEICHHOTO HHTErpaja K Yemnorn
Tema . Bonpocwi
BBIYHCIICHUIO IoIaAeH | onpoc,
24, Ha  Oug.3auem
2 wiockux ¢uryp, o0beMOB Tel (n. 5.1,
WNurerpanbnoe . (n. 6.1)
BpAILICHUS, TYTH, IPOHICHHOTO0 | 8onpocet 80-86)
UCUHCIIEHUE .
. TOYKOH
byHKIUH .
. Yemuoiu Bonpocwi
OJTHOU CrocoOHOCTh HaXO/IUTh
. onpoc, Ha  ough.3auem
nepeMeHHON HEOIpe/IeIeHHbIE "
3 P . 51| (162
OTIpeIeICHHBIC MHTETPaTbI
sonpocoel 4-5)
CrnocoGHOCTh Yemuori Bonpocut
UCIOJIb30BaTh  MHTErpalIbHOE | ONpoc, Ha  oug.3auem
4 UCYHCIICHUE TP  PelIeHUU (n. 5.1, | (n6.2)

3aga4

sonpocwl 4-5)
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3.2 CpencrBa, NpuMeHsieMble ISl OLeHKH YPOBHS IPAKTHYEeCKOH MOATr0TOBKH

HanmenoBanue o1ieHOYHOTO

Kpatko ol CpEeICTBa U MPEICTaBICHHUE €r0 B
e
KOC
HanMCHOBAHUC ] IToxa3zarens oBiIaeHUSA
paznena €3yJib 5
pe3yibTaTaMi 00y4eHHs
(Mozysst) / Tara Tekymu [IpomexyT
TEMBI .
JUCHHIIMHEL | 00yde i KOHTPOJIb | OYHAS aTTECTALUS
HUS
Tema 1.1. MaTpuubl 1 onpeaeJuTe I
Tucvomen
. . Bonpocui
BremmosiHeHne  nedcTBUll | Hoe 3adanue No
Ha  Oug.3auem
1 HaJ| MaTPHUIIAMHU 1 (n.5.4,
(n. 6.1)
sapuanmol 1-6)
Hucomen Ilpaxmuu
Crnioco6HOCTh
. Hoe 3ao0anue Ne | eckoe 3adanue K
MIEPEYUCIIATh CBOWCTBA MATPHII
Beimosn 1 P P (n.5.4, | 3auemy (n6.2)
HAXOJHUTh ITyTH PEIICHUS
HEHHE sapuanmol 1-6)
onepauui Hazg CnocoOGHOCTH Hucomen
. Bonpocwi
MaTpULIaMU MIePEUYHCIIATH CBOWCTBa | HOe 3adanue Ne
. Ha  Oug.3auem
1 onpeaenuTeNnel, HaxoauTh myTu | [ (n.5.4, (n. 6.1)
n. 6.
pelicHHs sapuanmol 1-6)
Hucomen Ilpaxmuu
Beruucnsts
Hoe 3adaHue Ne | eckoe 3a0aHue K
OTpeIeTUTENN A3JTMIHBIX
1 P P 1 (n.5.4, | 3auemy (n 6.2)
MOPSTKOB
sapuanmot 1-6)
Tema 1.2. CucreMbl JIMHCHHBIX YPABHEHHIA.
Pemenun [Tepeuncnenne
e CUCTEM MOCJIEOBATEIHFHOCTH JIEMCTBUH Tucomen B
. onpocul
JINHEMHBIX npu pelIeHn CUCTEM | Hoe 3adanue No P
. . . Ha  oug.3auem
YPAaBHEHUM. 1 JIMHEHUHBIX YPABHEHUN METOAOM | / (n.5.4, (n. 6.1)
. n. 6.
oOpatHoi MaTpHLIBI, 1o | eapuarmei 1-6)
dbopmynam Kpamepa
Pewenne CUCTEM Ipaxkmuu
JTUHEHHBIX YPaBHEHUN METOJIOM Iucvmen | eckoe 3a0anue K
00paTHOI MaTpHIIBI Hoe 3adanue Ne | 3auemy (n 6.2)
1 - Pemenme  cucrem | / (n.5.4,
JIMHEHBIX YpaBHEHHI o | eapuarmul 1-6)
dbopmynam Kpamepa
ITpume [Tepeuncnenune
p p . . ITucomen
HEHUE MOCJIEIOBATEIbHOCTH ACHCTBUI Bonpocut
Hoe 3adanue Ne
Pa3IMYHBIX 1 npu pelieHnn CHCTEM | , (n.5.4 Ha  Oug.3auem
. . n.5.4,
METOJIOB JTUHEHHBIX YPaBHEHUN METOJIOM (n. 6.1)
. sapuanmoi 1-6)
pereHus oOpaTHOM MaTpPHIIBI, o
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HanmenoBanue o1leHOYHOTO

Kpatko o1 CpEICTBA U MPE/ICTABICHHUE €TI0 B
e
KOC
HanMMCHOBAHHC ] IToxa3zarens oBiIaeHUA
paznena €3yJib 5
pe3ynbTaTaMi 00y4eHHs
(Mozysst) / Tara Tekymu [IpomexyT
TEMBI .
JUCHUIIUHEL | 00y4e i KOHTPOJIb  |O4YHAs aTTECTALUS
HUS
JIMHENHBIX dopmymnam Kpamepa, meromom
ypaBHEHUHI I'aycca
Pemenue CUCTEM Ipaxmuuy
JUHEHHBIX YpPaBHEHUNH METOJIOM eckoe 3a0aHue K
00paTHOI MaTpHIIBI Iucvmen | 3auemy (n 6.2)
- Pemenne  cucrem | Hoe 3adanue Ne
1 JIMHEHHBIX YpaBHEHUI mno | / (n.5.4,
dbopmynam Kpamepa sapuanmol 1-6)
- Pewmenne  cucrem Tecm
JIMHEHHBIX YPABHEHUH METOJ0M
l'aycca
Tema 1.3. KommiekcHble yncaa
CnocoOHOCTh yKa3bIBATh
anreOpanvecK
Yo, Tucvmen B
TPUTOHOMETPUYECK U onpocul
P P yio Hoe 3a0aHue No P
3 MOKa3aTeJIbHYIO bopmy 16 (n.5.4 Ha  oug.3auem
. n.5.4,
JeiicTs KOMIUIEKCHOTO  4Mciia. 3HaTh (n. 6.1)
sapuarnmul 1-2
us c MOHATHS MOJYJb W apryMEHT
KOMIUIEKCHBIM KOMILJIEKCHOTO Yncia
M YHCJIaMH. [IpoBoauts percTBUA € Ipaxmuu
Tucvmen
KOMIUIEKCHBIMU YHClIaMH, eckoe 3a0aHue K
Hoe 3a0aHue Ne
6 HAXOZHTh MOJYNb H 2PryMeHT, | 6 (n.54 3auemy (n6.2)
n.5.4,
elIaTh KBaJpaTHbIC YPaBHEHUS
P P P " | sapuanmer 1-2)
eciu ero D<0
Tema 1.4. DjieMeHTBI AHAJIUTHYECKOI TeOMeTPHH
Brinmonnenune pgencTBuil
HaJ BEKTOpaMu
- Haxoxnenune
CKQJIIPHOTO,  BEKTOPHOTO U Tucomen
Bonpocwi
Beimon CMEIIIAHHOTO MPOM3BENICHUS | Hoe 3adaHue Ne
Ha  Oug.3auem
HEHUe 7 BEKTOPOB 2 (n.5.4, (n. 6.1)
. . n. 6.
NENCTBUAN c - IlocTpoenne Touek sapuanmol 1-2)
BEKTOPAMH. HaxOXXJIEHHEe WX KOOpPJAWHAT B
IIPSAMOYTOJIBHOW  JIEKapTOBOM
MOJISIPHOM CUCTEMAX KOOPAUHAT
dopMynrpoBKa Iucvomen IIpaxkmuu
2 onpefieNiecHui UM TepeducieHue | Hoe sadanue Ne | eckoe 3adaHue K
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HanmenoBanue o1leHOYHOTO

Kpatko ox Cpe/CTBa U MPECTaBICHHE €ro B
e
KOC
HanMMCHOBAHHC IToxa3zarens oBiIaeHUA
paznena €3yJib 5
pe3ynbTaTaMi 00y4eHHs
(Mozysst) / Tara Tekymu [IpomexyT
TEMBI .
JUCHUIIUHEL | 00y4e i KOHTPOJIb  |O4YHAs aTTECTALUS
HUS
CBOICTB CKaJIsIpHOTO, | 2 (n.5.4, | 3auemy (n 6.2)
BEKTOPHOTO ¥ CMEIIAHHOTO | 8apuarmul 1-2)
IIPOU3BEACHUS BEKTOPOB
3HaTh pa3’IUYHBIE BU/IBI
ypaBHEHUS npsiMoi Ha
IJIOCKOCTH, yCIOBUS Tucomen
3agaHu Bonpocwi
napauieTbHOCTU U | Hoe 3a0aHue No
e u Ha  Ough.3auem
1 NEPIEeHIUKYISIPHOCTU HPSMBIX, | / (n.5.n,
olpezesieHue (n. 6.1)
dbopMybl  HAXOXKACHUS  yria | eapuanmsl 1-5
apaMeTpoB
MEXIY TMPSAMBIMH, PACCTOSHHUS
MPSIMBIX Ha .
OT TOYKH JI0 MPSIMOIA.
IJIOCKOCTH U B
CocTaBisATh  pa3IMyYHbIE Hucomen Ipaxmuu
MIPOCTPAHCTBE .
BUJBl YpPaBHEHHUH MPSIMBIX IO | HOe 3adaHnue Ne | eckoe 3adaHue K
7 3aJaHHBIM ycnoBusiM. Haxoauts | / (n.5.n, | 3auemy (n 6.2)
YIIIbI MEXKAY IPSIMBIMU sapuanmsl 1-5
Crnoco6HOCTh
ONpeNeNiaTh JHMHUU  BTOPOTO Tucvmen
3aganu Bonpocut
IopsIAKa Ha IUIOCKOCTH. | Hoe 3adaHue Ne
€ ompeneneHue Ha  oug.3auem
1 VYpaBHeHue OKpYXXHOCTH, | [ (n.5.n,
[1apaMeTpoB (n. 6.1)
IIIUIICA, runepOoIbl u | eapuanmul 1-5
KPHUBBIX
napaloJibl Ha TIOCKOCTH
BTOpOTO
CocTaBnATh  ypaBHEHHS Iucomen Ipaxmuu
nopsiiKa Ha
AJUIMTICA, TUTIEPOOIIBI, TapaboIbl | Hoe 3adanue No | eckoe 3adanue K
TUTOCKOCTH.
7 u okpyxHoctu. Haxomute wux | / (n.5.n, | 3auemy (n 6.2)

XapaKTCPUCTHUKU

eéapuanmul 1-5

Tema 2.1. Ilpeaesinl 1 HeNPEPHIBHOCTH

3HaTh OIpeleICHUE
Tucvmen
mpeJena mociae0BaTeIbHOCTH U Ipaxmuy
. Hoe 3aoanue No
1 €ro  CBOWCTBA, ~OMpEJENeHHe | , (n.5.4 eckoe 3a0anue K
. n.5.4,
MOHOTOHHOM 3auemy (n 6.2)
Boraucn sapuanmoi 1-6)
MOCJICI0BATEIIHHOCTH
SHHUE TIPEICIIOB
. CnocoOHOCTh BBIYUCIISITH Ilpaxmuu
byHKIHIT Iucomen
mpenen  TMOCeI0BaTeNIbHOCTH, eckoe 3a0aHue K
Hoe 3adaHue No
5 npenen Gynkuuu. Beraucienue 3 (n.5.4 3auemy (n6.2)
npenena QyHKIMH B TOYKE U B
sapuanmsi 1-6)
0ECKOHEYHOCTHU
Tema 2.2 [uddepeHunajbHoe ucuHcIeHHMe (QYHKIUM OJHON AeHCTBUTEJbHOM
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HanmenoBanue o1leHOYHOTO

Kpatko o1 CpEICTBA U MPEICTABICHHUE €T0 B
e
KOC
HanMMCHOBAHHC IToxa3zarens oBiIaeHUA
paznena €3yJib 5
pe3ynbTaTaMi 00y4eHHs
(Mozysst) / Tara Tekymu [IpomexyT
TEMBI .
MUCHUTUIMHBL | 00yde i KOHTPOJIb  |O4YHAs aTTECTALUS
HUS
nepeMeHHOn
Cnoco6HOCTh Ilpaxkmuu
dbopMynupoBaTh MpaBUIIa Iucvmen | eckoe 3a0anue K
nuddepeHpoBanms U | Hoe 3adanue Ne | 3auemy (n 6.2)
1 MIePEUYHCIIATD MPOU3BOAHBIC | 5 (n.5.4,
OCHOBHBIX AIIEMEHTAPHBIX | 8apuarnmoi 1-6)
byHKIMI
B Cnoco6HOCTD Ilpakmuu
BIYUCIT
dbopmynupoBaTh Iucomen | eckoe 3a0anue K
eHue .
r€OMETPUUYCCKUN u | Hoe 3adanue Ne | 3auemy (n 6.2)
MIPOU3BOTHBIX. .
2 MEXaHUYECKUI CMBICH | 5 (n.5.4,
MIPOU3BOTHON; npasuna | eapuanmol 1-6)
nuddepeHIpoBaHms
Tucvmen Ipaxmuu
CrocoOHOCTh HaXOAUTH
Hoe 3a0anue N¢ | eckoe 3adanue K
MIPOU3BOTHBIC CIIOKHBIX
3 P . 6 (n.5.4, | 3auemy (n 6.2)
(GYHKIUH ¥ BBICIIHX TIOPSIKOB
sapuanmol 1-6)
CrniocobHOCTh
OpMYIUPOBATH MpaBuUIa Tucomen
Gopyup P Bonpocwi
T epeHIMpoBaHus U | Hoe 3a0aHue Ne
Hccnen Ha  Ough.3auem
1 MEePEUUCIIATD MIPOU3BOJAHbBIE | 7 (n.5.4,
OBaHUE (n. 6.1)
. OCHOBHBIX AIIEMEHTAPHBIX | sapuarnmoi 1-8)
byHKIUH c .
byHKIMMA
MTOMOIITBIO
Tucomen Ilpaxmuu
MIPOU3BOIHBIX. CrnocoGHOCTh
o Hoe 3a0anue Ne | eckoe 3adanue K
HCCIICIOBATH KITHFO u
4 v 7 (n.5.4, | 3auemy (n 6.2)
CTpOUTH TpaduKu
sapuanmot 1-8)
Tema 2.3. Inddepennuanbubie ypaBHEeHUS
CriocoOHOCTh  OTHCAHUS
Hucomen
MIPOLIECCOB B €CTECTBO3HAHUU H Bonpocwi
Hoe 3adanue Ne
Pemenn TEXHHKE C Ha  oug.3auem
2 12, 13 (n.54,
e TTOMOTIIBIO (n. 6.1)
. | sonpocuwl 1-5)
muddepennman nudepeHIATbHBIX YpaBHEHUM
BHBIX Hcnonb3oBars Ilucvmen Ilpaxmuu
YpPaBHEHU. nuddepeHanbabie YpaBHEHUS | Hoe 3adaHue Ne | eckoe 3adaHue K
5 Opd  peuieHud  npukianuelx | 12, 13 (n.5.4, | 3auemy (n 6.2)
3a1aq sonpocwl 1-5)
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HanmenoBanue o1leHOYHOTO

3aja4

sapuanmol 1-2)

Kpatko ox Cpe/CTBa U MPECTaBICHHE €ro B
e
KOC
HanMMCHOBAHHC IToxa3zarens oBiIaeHUA
paznena €3yJib 5
pe3ynbTaTaMi 00y4eHHs
(Mozysst) / Tara Tekymu [IpomexyT
TEMBI .
JUCHUIIUHEL | 00y4e i KOHTPOJIb  |O4YHAs aTTECTALUS
HUS
Tema 2.4. UuTerpajabHoe ncunciaeHue GyHKIMA 01HOM nepeMeHHOM
Boruncn CnocoGHOCTh Hucvomen
. Bonpocui
eHue NIEPEYUCIIUTD CBOMCTBa W | HOe 3adaHue Ne
Ha  oug.3auem
OTnpe/IeICHHBIX 1 METO/Abl  HeompeneneHHelx u |8, 9 (n.5.n4 (n. 6.1)
n. 6.
HUHTETPaIOB OTIpEIeIIEHHBIX MHTETPAJIOB eapuarmol 1-2)
Tucvomen Ipaxmuu
CrnocoOHOCTh HaXOAWTH
Hoe 3a0anue Ne | eckoe 3adanue K
HeolpeeNeHHbIe u
3 P 8 9 (m54, |3auemy (n6.2)
omnpezieIeHHbIE HHTETPaIbI
sapuanmol 1-2
Pemenu [Tpunoxenue
e OTIPENIEICHHOTO0  WHTerpaja K Tucomen B
. onpocul
MPAKTUYECKUX BBIYHCIICHUIO wiowaneH | Hoe sadanue Ne P
Ha  oug.3auem
3amaq C 2 wiockux Quryp, obvemoB Ten | 10 (n.5.4, (n. 6.1)
. n. 6.
MIPUMEHEHHEM BpAIICHUsI, MyTH, MPOWICHHOTO | sapuanmol 1-2)
CBOMCTB TOYKOMI
HHTETPaIoB CnocoOGHOCTH Tucvomen Ipaxmuu
HCII0JIb30BaTh UHTErpalbHOE | Hoe 3adanue Ne | eckoe 3a0anue K
4 WUCUYHUCIICHWEe  Tpu  pemieHuu | 10 (n.5.4, | 3auemy (n 6.2)

4 Onucanue Npoueaypbl OEeHUBAHUS
Pesynbrarel 00y4deHHs MO AMCLUUIUIMHE, YPOBEHb C(HPOPMHUPOBAHHOCTH KOMIETEHIIUN

OLICHUBAIOTCsA

1o

YEeTBIPEX

OaJpHOM  IIKaJe

«YHAOBJICTBOPUTECIBHOY», KHCYAOBJICTBOPHUTCIBHO.

OLIEHKAMU:

COTIIMYHO,

«XOopomo»,

TeKymasl arrecrauuA 1o JUCHUIIINHE ITPOBOAUTCA C LECJIBIO CHCTEMaTHYECKOM IMPOBEPKHU

JOCTHKEHUH 06yqafomnxc;1.

OObekTaMu OLICHHMBAHUA

SABIIAIOTCA:

CTCIICHDb

YCBOCHUS

TCOPCTUICCKUX 3HaHI/II>’I, YPOBCHBb OBJIAACHUA NPAKTUYCCKUMH YMCHUSIMH U HABBIKAMU IIO BCEM

BUAaM YyueOHOH paboThl,

KauyeCTBO BHIMOJIHEHHUS CaMOCTOSTEILHOMI paGOTBI,

yueOHas

JUCHUITIINHA (aKTI/IBHOCTB Ha 3aHATHAX, CBOCBPCMCHHOCTH BBIIIOJHCHUA PA3JIMYHBIX BHI0B

3aJIaHHM, TTIOCEIIAEMOCTh BCEX BUJIOB 3aHATHH IO aTTECTYEMOM JTUCIUTUIMHE).

[Ipyn mpoBeneHHH MPOMEKYTOUHOM aTTECTALMM OLIEHHUBAETCS JTOCTUKEHUE CTYIECHTOM

3allJTAaHUPOBAHHBIX 110 JUCHUINIIMHE PE3YJIbTATOB 06yquH51, O6€CH€‘—II/IBaIOI]_[I/IX PE3YIBbTATEI

OCBOCHUS 00pa30BaTEIbHON MPOrPAMMBI B I[EJIOM.

Kpurepuu onieHuBaHus YCTHOTO OTBETA
(olLIEHOUHBIE CPENICTBA: cobecedosanie, YCmHoe cooduerue, OUCnym, OUCKyCccus)
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5 6ann0B - OTBET MOKa3bIBaeT MPOYHBIE 3HAHMS OCHOBHBIX IIPOLIECCOB HM3y4aeMOM
OpeIMETHOW O0JIACTH, OTJIMYAeTCS TJIYOMHOW M TIOJHOTOH pAacCKpBITUS TEMBI; BIIAJCHUE
TCPMHUHOJIOTMYCCKHUM  alllaparoM; YMCHHC OOBICHSTH CYIIHOCTb, HBHGHHﬁ, IIpo1IECCOB,
COOBITHH, NeNaTh BBIBOABI M O0OOIIEHUS, JaBaTh apryMEHTHPOBAHHbBIE OTBETHI, NPHBOAUTH
HpUMEpPBI; CBOOOAHOE BIIA/JICHHNE MOHOJIOTHYECKOH PEYblo, JJIOTUYHOCTh M TOCIIEI0BATEIEHOCTD
OTBETa; yMEHHE NPUBOANUTH IIPHUMEPHI COBPEMEHHBIX MPOOJIEM n3y4aeMoi 00acTy.

4 6ayu1a - OTBET, OOHAPYKHUBAIOIINI POYHBIE 3HAHUS OCHOBHBIX IPOIECCOB M3Y4aeMOil
IpeJMETHOM 00JacTH, OTIWYAeTCs TIYyOMHOW M TIOJHOTOM pPACKPBITHUS TEMBI, BIaJCHUE
TCPMHUHOJIOTMYCCKHUM  allaparoM; YMCHHC 00BACHATH CYUIHOCTD, HBHGHHﬁ, mponeccos,
COOBITHH, NlenaTh BHIBOABI M OOOOIIECHUS, JaBaTh apryMEHTHPOBAaHHBIC OTBETHI, MPUBOAUTH
IpUMEpPBI; CBOOOAHOE BIIAJIECHHUE MOHOJOTMUYECKOH peyublo, JJOTUYHOCTh U IOCIIEI0BATEIBHOCTD
otBeTa. OJJHAKO JIOITyCKaeTCs OJJHA - IBE HETOUHOCTH B OTBETE.

3 6amna — OTBET, CBUACTEILCTBYIOUIMI B OCHOBHOM O 3HAHUU IPOIIECCOB HM3Yy4aeMOil
IpeJIMETHOM 00JIACTH, OTIMYAIOIIUICS HEJOCTATOYHOM TITyOMHOW M MTOJTHOTOM PaCKPBITHS TEMBI;
3HAHWEM OCHOBHBIX BOIIPOCOB T€OPHH; ci1ab0 chOpMHUPOBaHHBIMH HAaBBIKAMH aHAIN3a SBJICHUH,
IPOLIECCOB, HEJOCTATOYHBIM YMEHHEM JaBaTh apryMEHTHPOBAHHBIE OTBETHl WM IPHBOAUTH
MMpUMCEPLI; HECAOCTATOYHO CBO6OIIHI)IM BJIaACHHUEM MOHOJOTHYECKOI pPCYbIO, JIOTMYHOCTBIO H
IIOCJIEIOBATEIBHOCTRIO OTBETAa. JlOMycKaeTcst HECKONbKO OMMOOK B COJACPKAaHHUHM OTBETA;
HCYMCHHC NPUBECTU INPUMCP Pa3BUTUA CUTyallUW, IMPOBECTU CBA3b C APYIMMH ACICKTaMH
U3y4aeMoi 00JIacTH.

2 fanna — orBeT, OOHApPYXXHMBAIOUIMK HE3HAHHE MPOLIECCOB HM3Y4aeMOH INpeIMETHON
00JIaCTH, OTJIMYAIOIIUIICA HETIyOOKMM PpAcKphITUEM TEMbl, HE3HAHWEM OCHOBHBIX BOIPOCOB
TEOpuu, Hec(OPMUPOBAHHBIMU HAaBBIKAMU aHaH3a SIBICHHUH, IPOLECCOB; HEYMEHHEM JaBaTh
apryMEHTHPOBAaHHBIE OTBETHI, CIAObIM BIIAJIEHUEM MOHOJOIMYECKOH pedblo, OTCYTCTBUEM
JIOTHYHOCTH U TIOCJIEIOBATEbHOCTH. JlomycKaroTest cephe3Hble OMMOKHA B COACP)KaHUU OTBETA;
HE3HaHUE COBPEMEHHOW MPOOIEeMaTHKH N3y4aeMOi 001acTH.

Kputepuu onieHuBaHus MUCbMEHHOH PadoThI

(OILICHOYHBIE CPEICTBA: KOHMPOIbHASL paboma).

5 0annoB - CTyAeHT BbIpa3uil CBO€ MHEHHE MO CGHOPMYIUPOBAHHOW Mpolieme,
apryMeHTHPOBAJl €ro, TOUYHO OIPEIETUB ee CoJepkaHue U coctapisomue. [Ipobiema packpsita
MOJTHOCTBIO, BBIBOABI 00OCHOBaHBI. [IpuBeZieHBI JaHHBIE OTEYECTBEHHOW U 3apyOekHOM
JUTEepaTyphl, CTATHCTUYECKHE CBEACHMs, WH(OpMalNUs HOPMATHBHO-TIPABOBOTO XapakKTepa.
CTYZ[CHT BJIAACCT HABBIKOM CaMOCTOSITEILHOU pa6OTBI 110 3aHaHHOI\/’I TEME, METOJaMHu H
MpHEMaMH aHaJIN3a TEOPETUYCCKUX W/WIM TPAKTHYSCKUX aACIEKTOB HW3ydaeMOW OO0JacTH.
@DakTHYECKUX OIMMOOK, CBS3aHHBIX C TIOHMMaHHEM NPOOJeMBbl, HET; Tpaduieckn pabdora
odopmIIeHa TPaBUITBHO.

4 Oamma - paboTa XapaKTepH3yeTCs CMBICIOBOM IIENBHOCTBIO, CBS3HOCTBIO H
MOCIIE0BATEIHHOCTRIO M3JI0XKEHHS; OMyIIeHo He Oosiee 1 ommbOku mpu OOBSICHEHWH CMBICIIA
win conepxkanus mnpobiemsl. [IpobGnema packpeita. He Bce BBIBOABI CHETaHBl  H/HIK
o0ocHOBaHHbI. J{J1s aprymMeHTaluu IpUBOISTCS JaHHBIE OTEUECTBEHHBIX U 3apyOeKHBIX aBTOPOB.
[IponeMoOHCTpUPOBAHBI HCCIEAOBATEILCKAE YMEHHUS ¢ HaBBIKH. MaKTHYECKUX OIMHUOOK,
CBSA3aHHBIX C TNOHMMaHuEeM IMpoOseMbl, HeT. JlomymieHsl onHa-Be OMMUOKU B OQOpPMIIEHUU
paboTHI.
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3 0aj/u1a — CTYJEHT IPOBOJUT AOCTATOYHO CAMOCTOSITENIbHBIA aHaJIN3 OCHOBHBIX ATAloOB
U CMBICIOBBIX COCTaBISIOMIMX MPOOJEMBbl; TMOHMUMAeT 0a30BbIE OCHOBBI M TEOPETUYECKOE
o0ocHOBaHME BbIOpaHHOH Tembl. IIpoOnema packpbiTa HE MOJHOCTHIO. BBIBOJBI HE crenaHbl
u/unn  BbIBOABI He oOocHoBaHbl [IpoBenen aHanu3 mpoOnembl 0e3  MPHUBICYEHUS
JOTIOTHUTEIbHOU JuTepatyphl. JlomymeHo He Oonee 2 omuOOK B CMBICIE WM COJEP:KaHUU
po0JeMbl, 0HOPMIICHHH PaOOTHI.

2 6as1a - paboTa MpeACcTaBiIseT cO00M Mmepecka3aHHbIN WA TMOJHOCTBHIO TIEPEIUCaHHbII
UCXOJHBIN TEKCT 0e3 KakuX Obl TO HU OBLIIO KOMMEHTapueB, aHaiu3a. He packpeita cTpykTypa u
TeopeTuueckas cocrapistomas Tembl. [IpoGirema He packpbiTa. BBIBOJIBI OTCYTCTBYIOT.
Jonymieno Tpu win 0ojiee Tpex OMUOOK B CMBICIIOBOM COJIEPYKAaHUH PACKPBIBAEMOU MPOOIEMBI,
B opopmiieHnn pabOTHI.

KpnTeplm OIICHUBAHUA TECTOBOI'O 3a1aHUA

OueHk Omau Xopo Yooesnemeopu Heyooesnemeopu
a YHO wo MenbHo MenvHo
Komnu
€CTBO 91% | ot 81% nmo HE MeHee o
. o menee 70%
MIPABUIILHBIX u> 90,9 % 70%
OTBETOB

Kpurepun BbicTaB/IeHUSI OLIEHKHU CTYJACHTY HA 3a4eTe
(oIleHOYHBIE CpencTBA: YCTHBIA ompoc B (opMe coOeceoBaHUs, BBIMOJIHEHUE
MMCbMEHHBIX Pa3HOYPOBHEBBIX 3a/1a4 U 33JaHUH. )

O1eHKa 110
. XapakTeprucTuka KauecTBa CPOPMUPOBAHHOCTH
MIPOMEKYTOUHOM N
KOMIIETEHII
aTTeCTalUuu
CryneHt JIEMOHCTPUPYET c(hOpMUPOBAHHOCTh

JUCLUIUIMHAPHBIX ~ KOMIIETEHLIMH Ha TMPOJBUHYTOM  YpOBHE:
OoOHapyXHBaeT BCECTOPOHHEE, CHCTEMaTH4YeCKoe U TIyOoKoe
/ 3HaHWE y4eOHOro Marepuaia, yMeeT TECHO YBS3bIBaTh TEOPHUIO C
«3a4TEHO» .
MPaKTUKOH, CBOOOJHO CHpaBiseTcs C 3aJadaMu, BOIPOCAMH H
«OTIMYHO .
APYTruMH BHJaMHU NPUMCHCHUS 3HAHUUW, ITPUYCEM HEC 3aTPYAHACTCA C
OTBETOM IIPHU BUJOU3MEHEHHHM 3aJaHHi, IPaBUIbHO OOOCHOBHIBAET
NPUHATOE pELIeHHE, BIIAJCET PAa3HOCTOPOHHUMHU HAaBBIKAMH H

IprueMaMH BBITIOJIHCHUSA MTPAKTUYCCKUX 3a/iay.

CryneHt JEMOHCTPUPYET c(hOpMUPOBAHHOCTh
JUCHUIUIMHAPHBIX KOMIIETEHIIMH Ha 0a30BOM YpOBHE: OCHOBHbIE
«3a4TEeHOY / 3HaHUS, YMEHHMS OCBOEHBI, HO JIOIYCKAlOTCS HE3HAYNUTEIIbHBIC
«XOpOIIO» OIMOKH, HETOYHOCTH, 3aTPyJHEHUS TpPU  aHATUTUYECKUX
onepanusx, IEpeHOCEe 3HAHUM U YMEHUN HA HOBBIE, HECTAaHJAPTHBIC
CUTYaLUH.

«3auTeHo» / CryneHt JEMOHCTPUPYET c(hOpMHUPOBAHHOCTH
«YJOBJIETBOPUTEN | JUCHUIUIMHAPHBIX KOMIIETEHIIMI Ha IOPOTOBOM YpPOBHE: HMEET
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BHO»

3HaHUSA TOJIBKO OCHOBHOI'O MaTepHalla, HO HE YCBOMII €ro JETaJIeH, B
XO0Jle KOHTPOJIbHBIX MEPONPHUATHM JOIIYCKAIOTCS 3HAYUTEIIbHBIC
OMOKH, HEOCTATOYHO IMPaBHIbHBIE (OPMYIUPOBKH, HAPYLICHUS
JIOTUYECKOW IIOCIENOBAaTENIBHOCTH B HU3JI0KEHUU IPOTrPaMMHOIO
Marepuana, HCIbITBIBAET  3aTPyJHEHHS NPHU  BBIIOJIHCHUHU
IIPAKTUYECKUX paboT, MpPU ONEPUPOBAHUU 3HAHUSAMHU U YMEHHSIMU
IIpU UX IIEPEHOCE HA HOBBIC CUTYALIUH.

«HE 3a4TEHO» /
«HEYIOBIICTBOPHT
EIIbHO»

CryneHt JEMOHCTPUPYET c(OpMHUPOBAHHOCTH
JTUCHUIIIMHAPHBIX KOMIIETCHIIMH Ha YypPOBHE HMXKE MOPOrOBOrO:
BBISIBJIICTCS TTOJTHOE WJIM MPAKTUYECKH MOJHOE OTCYTCTBUE 3HAHUM
3HAQUUTEJIbHOM  4YacTH  IMPOTPAaMMHOIO  Marepuana, CTYAEHT
JIOTIYCKaeT CYIIECTBEHHbIE OIIMOKHU, HEYBEPEHHO, C OOJBIIUMU
3aTpyJHEHUSIMU BBITIOJMHSAET MpPAaKTHUYECKUe pabOThl, YMEHHUS U
HaBBIKU HE CPOPMHUPOBAHBI.

5. HpI/IMepr OLHCHOYHBIX CPEACTB VISl MIPOBECACHUA TeKleIeﬁ arTrecranuu

1. Yro Ha3wIBaeTCS MaTpULICH?

2. Hepe‘{I/ICJ'H/ITe OCHOBHBIC BUIbI MAaTPHUII.

3. Kak onpenensirorcst OCHOBHBIE ICHCTBUS HA/I MATPHIIAMU?

4. Yto Ha3bIBaeTCH OIIPpEACIINTEIIEM BTOPOTO, TPETHETO, N-T'O HOpHI[KOB?

5. Ha3zoBurte 0CHOBHBIE CBOICTBA OHPCHGHHTeHeﬁ.

6. UTo Ha3bIBae€TCS MUHOPOM, alTre0pandecKuM JOMOTHEHNEM dJIeMEHTa

OTpeIeTUTENS?

7. Kakas maTpuIia Ha3bIBaeTCsl 0OpaTHOM 1O OTHOIIEHHUIO K JaHHOW MaTpuie?Kax

HalTH MaTpuIly, OOpaTHYIO JaHHON?

8. Uro Ha3bIBaeTCs paHroM MaTpuilsl? Kak HailTh paHr MaTpuIs?

9. OOmmii BUI CUCTEMBI JIMHEHHBIX YPAaBHEHH.

10. Kakue cuctembl Ha3bIBAIOTCS OJJHOPOIHBIMH, HEOTHOPOAHBIMU?

11. Yro Ha3bIBaeTCs pEIIEHUEM CUCTEMbI IMHEWHBIX ypaBHEHUN?

12. Kakwue cucTteMbl Ha3bIBAIOTCS OIMPCACIICHHBIMH, HeOHpeJIeJ'IeHHI)IMI/I?

13. Hanmummre dopmyny Kpamepa pemieHusi CUCTEMBbl JHHEWHBIX ypaBHEHHA. B

KaKuXx CliydadXx uX MOXHO HCII0JIb30BaTh?

14. HazoBute cxeMy peleHHs CUCTEMBbI JMHEHHBIX ypaBHEHHI 1o MeToy ["aycca.

15. Chopmynupyiite Teopemy Kponekepa-Kanennu.

16. OnummTe MaTpUYHBIN CITOCOO PEIICHHUS CHCTEMBI JTMHEHHBIX YPaBHEHHIA.

17. Kakue BeIMYMHBI HA3BIBAIOTCS CKaJBIpHLIMI/I? BCKTOpHBIMI/I?

18. Kakwue 1Ba BeKTOpa Ha3bIBAIOTCS] pABHBIMU?
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19. Kakwue BeKTOpbI HAa3bIBAIOTCS KOJUTMHEAPHBIMU? KOMILJIAHAPHBIMH?

20. Kax cnoxxuth nBa BekTopa? Kak nx BbraecTs?

21. Kax HaliTH KOOpJMHATHI BEKTOpa I10 KOOpPAMHATaM TOUYEK €ro Hayajia U KOHLa?

22. Ha3oBuTte npaBuiia cjI0XKeHHs, BBIMUTaHUS BEKTOPOB, 3a/laHHbIX B KOOPAUHATHON
dopme.

23. Kak yMHOXXUTb BEKTOP Ha CKaJISIp?

24. Kaxk HaiiTu JyIMHY BeKTOpa?

25. JlaiiTe onpeneneHue CKaasipHOro MPOU3BEICHUS IBYX BEKTOPOB.

26. IlepeuncivTe OCHOBHBIC CBOMCTBA CKAJIIPHOTO MMPOU3BEIACHHMS.

27. Kax HaliTH cCKaJsipHOE MTPOU3BECHUE IBYX BEKTOPOB I10 UX KOOpAMHATaM?

28. Hanummure Gpopmyiy Ui onpeaesaeHus yriia MexXIay ABYMsI BEeKTOPaMHU.

29. Hamumure ycioBHs: KOJUIMHEAPHOCTH JIBYX BEKTOPOB; UX NEPIEHAUKYISIPHOCTH.

30. JlaiiTe ompeneneHrne ypaBHEHUS TPSIMOI.

31. Hanummre ypaBHEHUE MPSIMOM, MPOXOSIIEH Yepe3 JaHHYIO TOUKY
HEepHEHIUKYIIIPHO TaHHOMY BEKTOpY, 00lllee ypaBHEHUE MPSMOH.

32. Hanummure napameTpuyecKue ypaBHEHHs MPSIMOIL.

33. Hanummure KaHOHUYECKOE YpaBHEHHE IPSIMOM.

34. Hanummute ypaBHEHUS NPSMOM: a) C YIIIOBBIM KOd(h(HULIEHTOM; 0) MPOXOASIIEH
yepes JIaHHYIO TOUKY B JAHHOM HaIpaBJICHUH; B) IPOXOASIICH Yepe3 1Be JaHHbIE TOUKH;
T') B «OTpE3Kax».

35. Hanmmmre Gpopmyity Ut OnpeieTIeHAs yTiia MEKIY ABYMS PSIMBIMHU.

36. KakoBbI yci10BuUS TapayieNbHOCTH U IEPIEHANKYISPHOCTH IBYX MPSMBIX?

37. JlaiiTe ompeneneHne 3JUIAIICA ¥ HA30BHUTE €T0 KAaHOHWYECKOoe ypaBHeHuE. YTo
Takoe 0oJbIIas U MaJasi OJIYOCH JUIMIICA, €ro (OKYCHI, BEPIIUHBI? YKaXUTE UX
KOOP/IMHATBHI.

38. Uro Takoe SKCIEHTPUCUTET JJUITHATICA, KAKOH OH 110 3HAYEHUIO, YTO OH
XapakTepusyer?

39. JlaiiTe onpeneneHne runepOoIbl 1 HA30BUTE €€ KAHOHMYECKOe ypaBHEeHue. UTo
TaKoe JeMCTBUTENbHAs U MHUMas IOJIYOCH TUIIepOOIIbl, ACUMIITOTHI, (POKYCHI, BEPIIUHBI?
VYkaxuTe nX KOOPIAUHATEHI.

40. Yrto Takoe IKCIEHTPUCUTET TUTIepPOO0ITBI, KAKOW OH 110 3HAYCHHIO?

41. JlaiiTe onpenesaeHne napadoibl.

42. YKaxuTe KaHOHWYECKOEe YpaBHEHHUE Mapadosibl B 3aBUCHMOCTH OT €€

pacroIokKeHUsI Ha KOOPIMHATHON TIOCKOCTH.
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43.
44,
45.
46.
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Yro Takoe mapameTp napadoiisl, GOKyc U TUpeKTprca napadoin?
KomiuiekcHsle yncna
Yo Ha3bIBAETCS KOMILJIEKCHBIM YUCIOM? YKaXXHUTe ero ajireOpandyeckyro popmy.

Kakne ﬂCﬁCTBHﬂ MOXHO IIPOHU3BOJUTH C KOMIUICKCHBIMK 4YHUCJIaMH B

anredbpandeckoii hopme?

47.

Yto Ha3bIBaCTCA MPOTHUBOIIOJIOXHBIM , KOMIIJICKCHO COITPAKCHHBIM 1

00paTHBIM YHCIIOM K YUCITy Z= a+ bi ?

48.
49.
50.
51.
52.
53.
54.
55.

Kak pemnth kBajipatHoe ypaBHeHUE, eciau ero D<0?

Kaxk reomeTpuyecku MOKHO TOJIKOBAaTh KOMILIEKCHBIEC yucia?
Uto Takoe MOIYJb U apryMEHT KOMILJIEKCHOTO yucia?
[TocnenoBarenbHOCTS. [Ipeaen mocnen0BaTeIbHOCTH
Cdopmynupyiite onpeaeneHne NOHITUS MTOCIIe0BATEIbHOCTb.
Urto Ha3bIBaeTCs MPEAEIOM YUCIOBOM MOCIEA0BATEILHOCTH?
Ha3zoBuTe 0OCHOBHBIE CBOKCTBA MTPEAEIOB MOCIEA0BATEIBHOCTEM.

Kaxkas IIOCJIICAOBATCIbHOCTD HA3bIBACTCA OECKOHEYHO MaJIoK? OECKOHEYHO

OOJIBLIION?

56.

HazoBure cBolicTBa OECKOHEUHO MaJIbIX, 0ECKOHEYHO OOJIBIITNX

IOCJIEIOBATEIILHOCTEH.

57.
58.
59.

Oynkuus. [Ipenen pyukuun. HenpepslBHOCTD QyHKIMM
Cdhopmynupyiite onpenenenue NoHATHs QyHKINU.

Uro Ha3bpiBaeTcs 001acThio onpeaeneHus GyHkuu? O01acTbio U3MEHEHHUS

byHKITUN?

60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

TOUKEe?

Kakue @pyHnkunn Ha3zpIBatoTcs 3yeMeHTapHbIMu? [IpuBeanTe npumepsl.
Cdhopmynupyiite onpenenenue npejena GyHKINN.

Ha3zoBute ocHOBHBIE CBOMCTBA MpeAEIOB (HYHKIIMHA.

Kakas ¢pynkuus Ha3bIBaeTCsl 0ECKOHEYHO Majioi? 6€CKOHEYHO OOJIBIION?
HazoBure cBoiicTBa GECKOHEUHO MaJIBIX (YHKIIHI.

Hanumute hopMyssl IepBOro u BTOPOro 3aMeyaTeNbHbIX MPEJIENIOB.

JaiiTe onpeneneHne 0lHOCTOPOHHUX MPEEOB (PYHKIMH B TOUYKE.
HuddepenunanbHoe ncyrcaeHue GyHKIMA OHON HE3aBUCUMON MEPEMEHHOMN
Uto Ha3bIBaeTCS MPOU3BOIHON (DYHKITHH?

KakoB reomerpuyeckuii, Gu3n4eckuii CMbICI IPOU3BOIHON?

Kak B3anMocBsi3aHbl HENIPEPHIBHOCTh (YHKIMHU U ee nupHepeHInpyeMocTh B
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71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
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Hanumure ocHoBHBIE npaBuiia auddepeHunpoBaHus yHKITHA.

Hanummre hopmynsl nuddepeHunpoBaHisi OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUH.
Chopmynupyiite npaBuio qudepeHIpoBaHus CI0KHONW (DYHKITHH.

UYro HaswiBaetcs nuddepermanom GyHkium?

KakoB reomerpudeckuii cMbich auddepennnana GyHKIuu.

[lepeuncnure OCHOBHBIE CBOMCTBA nu(dhepenHnnana GyHKInu.

Kak HaiiTu mpou3BOJHYIO0 BTOPOTO, TPETHEr0, N-T'O MOPSIKOB?

Kak naiitn quddepennnan BTOporo nopsiaka oT J1aHHOH GyHKIHHA?
Heonpenenennsiii unTerpan @poHTanbHbIN 0IIPOC

CdopmynupyiiTe onpeaeneHne nepBooopasHoi GyHKIIHH.

Uto Ha3bpIBae€TCS HEOMPEACIEHHBIM HHTETPAIIOM OT AJAHHOW (YHKIHH?
[lepeuncnure OCHOBHBbIE CBOMCTBA HEOIIPEICICHHOTO HHTETpaa.

Hanwmure GopMysbl TaOIUIBI OCHOBHBIX HHTETPAJIOB.

B uem cymHocTh METOJa HHTETPUPOBAHMSI 3aMEHON IEPEMEHHOM?

Hanummure ¢hopMyny HHTErpUpOBaHHUSI 110 YaCTSAM B HEOIPEACTICHHOM HHTETpalie.
OrnpeneneHHbI HHTErpall

3anauu, NPUBOIAIINE K TIOHATHIO ONPEACIICHHOTO HHTETpaia.

Yto Ha3BIBacTCA OIMPCACIICHHBIM MHTCI'PAJIOM OT HaHHOﬁ Q)YHKHI/II/I Ha JaHHOM

oTpe3ke?

89.
90.
91.
92.
93.
94.
95.

KakoB reoMeTpruecKknii CMbICI ONIPEAEIEHHOTO NHTErpana?

[Ipocrelilne cBOMCTBA ONMPEIETCHHOTO HHTErpaa.

®opmyna HeroTona-JleitOHuna.

Brraucnenne OMpPECACIICHHOI0O MHTCTpajia METOJA0OM 3aMCHBI IICPEMCHHBIX.
Beluncienue onpeaeeHHoro MHTerpala MeTo40M UHTETPUPOBAHUS 10 YACTSAM.
JuddepennnanbHoe ncuuciaeHne GyHKIUUT MHOTUX [TEPEMEHHBIX

Jaiite onpenenenve (yHKIMU JABYX HE3aBUCHUMBIX NepeMeHHbIX. [lpuBeaurte

IIPUMEPBL.

96.

Uro Ha3pIBacTCA 00JACTHIO OIIPCACIICHUA (I)YHKL[I/II/I JABYX HC3aBUCHUMBIX

nepeMeHHbIX? KakoBo reomerpuueckoe n300paxxeHne QyHKINUN ABYX NEPEMEHHbIX ?

97.

Uro Ha3plBaeTCs YAaCTHBIM U TOJHBIM MpuUpalieHueM (QYHKIUH JABYX

HE3aBUCHMBIX HepeMeHHBIX?

98.
99.
100.

Cdhopmynupyiite onpenenenue npenena GyHKIUN ABYX NEPEMEHHBIX.
Kakas ¢yHK1Ms Ha3pIBaeTCs HEMPEPHIBHOM B Touke? B 061acTu?

Jlaiite onpeneneHue YacCTHBIX MPOU3BOJHBIX MEPBOTO MOPAIKA (YHKIIUH
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JBYX IIEpeMEHHbIX. KakoB NX reoMeTpu4eCcKHil CMbICI?

101. Uro Ha3pIBaeTCs MOTHBIM TuddepeHaaoM GyHKIUN ABYX NEpPEMEHHbIX ?

102. Kak HaliTH dYacTHBICE NPOM3BOIHBIC BTOPOTO TNOpsAIKa (GYHKIUU IBYX
MePEMEHHBIX ?

103. WuTerpanbHoe ucuncieHne QyHKIIMA MHOTUX MTePEMEHHBIX

104. [aiite onpeneneHue IBOMHOrO UHTETpaa.

105. B dem 3akirouaercss reOMETPUYECKHUI CMBICH IBOMHOIO UHTErpajia’?

106. HazoBuTte cBOMCTBA JBOWHOTO HHTETpAIA.

107. W3noxkute TUTaH BEIYUCIICHHSI IBOWHOTO MHTETpaia B IEKaPTOBBIX

KOOpJAMHATAX JUIsl IPABUJIBHBIX U HEMIPABHIIBHBIX 001acTei.

108. Huddepenunansubie ypaBHEHUs EPBOro mopsaka OpoHTalbHBIN 0Ipoc
109. Uro HazwiBaeTcs AuddepeHInaabHbIM YpaBHEHUEM ?
110. Uro Ha3wpiBaeTCs 00IUM perieHrneM TudGepeHIINaTbHOTO YPABHCHHS?

YaCTHBIM peUICHUEM?

111. KakoB reoMeTpruyecKuii CMBICIT YaCTHOTO perieHus 1uddepeHImanb»HOro
YpaBHEHMs IEPBOTO MOpsiKa?

112. [TpuBenure npumeps! TudhepeHNaTBHBIX YPaBHEHHH C
pa3AeAIOMIMMUCS TIEPEMEHHBIMHU.

113. Kakoe nuddepennmansHoe ypaBHEHHE IEPBOTO MOPsI/IKA HA3bIBAETCS

JUHEHHBIM? OTHOPOAHBIM? YKaKUTE CIOCO0 UX pPellIeHusI.

5.2 Temsl pedepaton

[TpMeHEeHNEe KOMIUIEKCHBIX YMCEN B €CTECTBO3HAHUM U TEXHHUKE.
HcTopust BO3HUKHOBEHUS U] PepeHInanbHOro HCUNCICHHUS.
OCHOBBI MaTEMATUYECKOTO aHAIIN3A.

Omnpenenenne SKCTPEMyMOB (PYHKIIMI MHOTHUX MEPEMEHHBIX.
OcCHOBHBIE KOHIIETIIIMA MAaTEMATHKH.

Pa3BuTHe jJOrMKM U MBIIIEHUS Ha YpOKax MaTEMaTHKH.
[Tpenens! U MPOU3BOAHEIE.

CBs13b MaTEMATUKH C IPYTUMHU HAYKaMH.

5.3 IIpumepsbl TECTOBBIX 3aJaHU I
Tecr 1
1.Yrto Ha3bIBaETCS MATPUIICH?

a) Ha6op TCKCTOBBIX CUMBOJIOB, PACTIOJIOKCHHBIX B OIIPECACICHHOMITIOPAAKE,

0) mpsiMoyroJibHasi TabJIUIa YKCell, coJiepsKaliasi M CTPOK U N CTOJIOIOB;
B) OJHOMEPHBIN MacCCUB YHUCEII, COCTOSIIINI U3 TIEMEHTOB;

r) ¢bopma npeacTaBIeHUs HArJIAIHOTO MaTepHraa.
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2.BriOepuTte paBUIILHOE YTBEPIKICHUE:
a) MaTpHUIla MOKET UMETh JIF0O0E YUCIIO CTPOK M CTOJIOIOB.
0) MarpuIia Bcerja MMeeT OJJMHAKOBOE YHCIIO CTPOK U CTOJIOIIOB.
B) MaTpHIIa HE MOXKET COCTOSITh M3 OJTHOM CTPOKH.

F) Martpuia HE MOKCT COCTOATH U3 OJHOT'O CTOHGLIa.
3.Kaxkoii 3axoH YMHOXXCHHS HEC BBIIIOJIHACTCA IIPU OIICpaluaX HalQ ManI/II_IaMI/I?

a) TUCTpUOYTHBHBIH;
0) accolMaTHBHBIN;
B) YMHOXEHHUE YKCIIa HAa IPOU3BEICHUE MAaTPHIL;

I) KOMMYTaTUBHBIN.
4.Yt0o0bl yMHOXKUTH JIBE MAaTPHUIIBI HAJIO. ..

a) YMHOXUTb UX COOTBCTCTBYIOIIUEC 3JICMCHTEI,

0) CTpPOKHU MEPBOU YMHOKHUTH HAa CTOJIOIIBI BTOPOM U TPOCYMMHUPOBATD;
B) CTPOKH IEPBOIl YMHOKUTH Ha CTPOKH BTOPOH U MPOCYMMHUPOBATH;

F) HUX TPAHCIIOHUPOBATHb U IICPECMHOKHUTDL 3JICMCHTLI.

5.Yto0 Takoe TpaHCIIOHUPOBAHUE MATPUILIbI?

a) mepecTaHOBKa MECTaMM CTOJIOI[OB MAaTPHIIbL;
0) N3MEHEHNE 3HaKa y BCEX IEMEHTOB MaTpPUIBL;

B) MEepeCTaHOBKA MECTAMH CTPOK MaTPHUIIbI,

F) MEepeCTaHOBKa MECTaMU CTPOK U CTOJ'I6LIOB C COXpaHCHHUEM ITOps KA.

6.I1pu nepectaHOBKE JBYX CTPOK (CTOJIOIOB) MAaTPHULIBI €€ ONPEIECIUTENb. . .
a) Oynet pasen 0;
0) HE U3MEHHUTCS;
B) MEHSET 3HAK Ha POTUBOIOJIOKHBIN;

I) CyMMeE 3JIEMEHTOB I1€PECTaBICHHBIX CTPOK (CTOJIOIOB).
7.Ecnu »neMeHTHl JI000H CTPOKM ONpPENENHUTENs] YMHOXKUTh Ha COOTBETCTBYIOIIWE
anreOpanyecKkue JOMOTHEHUS U IPOU3BEICHHS CI0XKUTH,TO TIOTYUHM:

a) OTpUIATEIBHOE YUCIIO;
0) HOJIb;

B) 11000€ YnCIIo;
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I) BEJIUYMHY OIPEAEIUTENS.

8.Kak m3MeHHTCs ompenenuTesnh MaTPUIBI YeTBEPTOro MOPSAKa, €CIU KaXJIbIi ee
3JIEMEHT YMHOXKHUTH Ha 27
a) yBenuuurcs B 4 pasza;
0) yBenmmuutcs B 16 pas;
B) yBeJM4UTCS B 8 pas;
I) yBEJIMYUTCS B 2 pasa.

9.00parHas MaTpuIa Uil JAHHOW MaTPUIIBl HE CYIIECTBYET, €CITU
a) OIpeeNUTeNb TaHHOM MaTPUIIbl PaBEH HYIIIO;

0) B JaHHOW MaTpHIIE XOTh OJIUH 3JIEMEHT HYJIEBOM;
B) JIaHHAsl MaTpPHUILIa HEBBIPOXKICHHAS;
') B JaHHOW MaTPUIIE DJIEMEHTHI TJIABHOW TUArOHAIIN HYJICBBIC.

10.Panrom matpuiibl Ha3bIBaeTCS
a) HAaUBBICIINN TIOPSIIOK HEHYJIEBBIX MHHOPOB;

0) KOJIMYECTBO HEHYJIEBBIX 3JIEMEHTOB;

B) KOJIMUECTBO HYJIEBBIX DJIEMCHTOB;

I') HAaUBBICIINHI TOPSIIOK HYJIEBOTO MUHOPA

Kunrou: 1. 6); 2. a); 3.1);4.0); 5.1); 6.B); 7.1); 8. 0); 9. a); 10. a).
Tecr 2.

1.PemenreM CHCTEMBI TUHEHHBIX ypaBHeHI/Iﬁ SABIIAKOTCA
a) COBOKYITHOCTb 3HAYCHHUI HCU3BCCTHBIX, IPHU IMOACTAHOBKE KOTOPLIX B YPABHCHUA

CHUCTCMBI, 06pa1ua}0T HUX B TOXKICCTBA,
6) HpI/I6HI/I)KCHHBIC 3HAYCHUA HCU3BCCTHBIX

B) CBOOOJHBIE WIEHB! JIMHEWHBIX YpaBHEHUI;
I) COBOKYMHOCTh 3HAU€HUN HEU3BECTHBIX, MPHU MOJCTAHOBKE KOTOPHIX B YpaBHEHHS
CUCTEMBI, HE 00paIllaloT UX B TOXKIECTBA.

2.CucreMa JIMHEHHBIX YPaBHCHHI HA3bIBACTCS OMPECIICHHOM, €CITN
a) OHAa MMEET €IUHCTBEHHOE PEIICHUE:
0) OHa UMeEeT JBa PEIICHUS;
B) OHa MMeeT 0EeCKOHEYHOE MHOXECTBO PEIICHUI;

') OHA HE UMEET PEIICHUM.

3.I[Be CHCTEMBI JTUHEHHBIX ypaBHeHPIfI SABIAKOTCSA ODKBUBAJICHTHBIMUA, €CJIN

a) HC UMCIOT PCIICHU,
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0) MMEIOT HECKOJIBKO PEILICHUM;
B) UMEIOT OJIHU U T€ K€ PEILICHUS,
I) UMEIOT TOYHOE pElICHHUE.
41lpu pemieHWW CHUCTEMBbl JIMHEHHBIX ypaBHEHUH C KBAJApPAaTHONM MaTpHIEi
koadpunmentoB 4 popmyinsl Kpamepa MOXKHO IPUMEHATD, €CIIN
a) OJHO U3 YpPaBHCHUH CHUCTEMBI SBISICTCS JIMHCHHOW KOMOWHAIMEH

OCTaJIbHBIX;

0) paHr MaTpullbl A paBEH YUCIYy €€ HEU3BECTHBIX;

B) OIpeCaACINTEIIb MaTPULBI A oTIm4eH ot HYJIA,

F) CTOJ'I6CI_[ CBO6OI[HLIX YJICHOB ABJIACTCA HCHYJICBBIM.

[2x, —x, +x, =-1
3x,+2x,-3x;, =0

5./lana cucrema JUHEHHBIX YypaBHEHUU (X1 3%, —4x; =4 Torna

ManI/ILIHaH(I)OpMa 3aITMCH 3TOH CUCTEMBI UMEET BU]L ...

P 1 1 TERA Y B) (2 -1 1 (x)
{ 3 2 —-3||x
3 2 =3||x 0| z
1 3 —4flx)_|4) )"1 3 —4)lx _;:(—1 0 4)
Y 3 1) r) ‘2 -1 1) (=1}
-1 2 3 3 2 -3 0
| 1 -3 —4_,1 (xl xl Yg] (—1 0 4) 1 _4J (xl X, xj] | 4 ]

6.Unes merona ["aycca 3akirovaercs B
a) 1nocieAoBaTeIbHOM HCKIFOYEHUU HEM3BECTHBIX U3 YPABHEHUI CHCTEMBI;
0) mocie0BaTeIbHOM PEIICHUH YpaBHEHUI,
B) HaXOXJACHUH ONPENEITUTENS CHCTEMBI;
r) IOCTPOEHUHU TpapuKa QYHKIIHH.
7.YKaXuTe CUCTEMY TUHEHHBIX YpaBHEHUH, TOATOTOBICHHYIO K 0OpaTHOMY

xony Meroza ['aycca.

a) 'x1+8x3+3x3=0 B) |2x1+x2—x3=,.-
_x2+x3=1 1x1+x2+1'3=1
(x5 +x;=0 (G tx =3
0) (x, +8x, +x, =4 r) )
X +x, =3
-X,+tx; =2 1 2
| \513=10 | \xl +x2=1
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8.Ecnu marpuna cucteMbl N ypaBHEHHMH KBaJpaTHasi M €€ OINpeeNIUTeNb He

paB€H HYIIIO, TO CUCTEMA

a) He UMEET PeLIeHU;

0) uMeeT eIMHCTBEHHOE PEIICHHUE;

B) MMEET POBHO N pELICHMUI;

r) UMeeT OECKOHEYHO MHOTO PEIICHUM.
9.Ilyctb nana cucrema

x+2y+3z=6
—x+y+2z=2
x+3y+5z=9

Torna ee PCUICHUC YCPE3 O6paTHYIO MaTpuny HaxXO4UTCA KaK

a) x) (-1 =1 11\(6 x -1 -1 1
yvi=| 7T 3 4|2 yi=|7 2 -5

0) x) (-1 -1 1Y(6 r) Lo 1/
‘r — —
yi=| 7 3 42 > 4l
Vv |= —
z) l-a -1 2 )9 .

z) {4 -2 219

Knrou : a) 2.a) 3.B) 4.B) 5.0) 6.a) 7.r) 8.06) 9.0)
Tect 3

1.JJan tpeyroneauk ¢ BepmmHamu A (-2; 0), B (2; 4) u C (4; 0). Ykaxwure
KOOpJMHATHI cepeAHbI CTOPOHBI AB.

a) (2;-2);

0) (0;2);

B) (2;2);

r) (3;2);

2.YpaBHEHHE TPSIMOH, TMPOXOJIICH dYepe3 MaHHYI TOUYKY, C JaHHBIM  YIJIOBBIM
KO3 (HUIIMEHTOM UMEET BU:

a)  y-y=—I(x-x)
6) 1 k 1

B) Fon= k[x_xl)
=4 = ﬁ:l:y‘ - }’1)
3.YToa Mexay IByMs IPSIMBIMU HaXOJIUTCS TI0 hopMyJie:
a) tg@ = k=i
1+i4k,
35
1+
tgp= —klkz

"tz_kl
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0)
tog= ik, +k
B) 1=k

4.YpaBHeHUE MPSAMO, IPOXOAsIel uepes IBe 3aJaHHbIC TOUKU:

a) H—x _¥—n
AT A _}"2_}"1
LTH_YTR
@:ﬁ_@:%
Ty~ A _.}’2_.}’1

5.YpaBHeHuE MpsAMOH 3a1aHHOM TouKoi A(2,1) 1 HaPaBJISIOITUM BEKTOPOM

0)

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

6.VpaBHenue mpsMoii mpoxossieii uepe3 Touky M(1;2) u obpasyromeii c¢ochio Ox
yrou B 45° umeer BUf ...

a) 2x—-y=0

0) 3x—-2y+1=0

B) X—2y+3=0

r) x-y+1=0

7.B3anMHoOe pacrnonoxenne npsamuix 4x — 2y — 6 = 0 u 8x — 4y — 2 = 0 Ha MI0CKOCTH —
npsIMBIE. . .

a) mapajuielbHbI

0) mnepecekarTCs

B) IMEpPIEHAUKYISPHbBI

I) COBHAJAIOT

8.BriOepuTe ypaBHEHHE TIPSMOI B OTpE3Kax.

¥
a) 2 3
x 2y
—E+ }=]
0) 4
B) L
3 2
r 2: 4
) e
3 4

9.BrIOpath ypaBHEHUE OKPYKHOCTH, TIPEICTABICHHON Ha PUCYHKE:
36
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a) x* + y2 =9

6) (x—4)°+(-2°=9

B) (x+4)° +(y+2)7°=9

N @-4°-(-2"=9

10.Br1Opath ypaBHEHHUE AIUIHIICA, TPEACTABICHHOTO Ha pUCYHKE:

b £
3

-1

2

a) 3+16:1

(=5)2 , 0+1)? _

1
6) 16 9

(=5, 0+D° _
B) 9 16

(457 0D _
9 16

r)

11.BriOpath ypaBHEHHUE TUNEPOOIIBI, IPEACTABICHHONW Ha PUCYHKE:!

y

) S |

a) 4 Q

1
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ov-2" @1

— 1
5 4 0
a+1? -2
B) U B 4 =1
c-1f  pe2f B
n oo 4 !

12.Br16path ypaBHEHHS 11apaboJIbl, MPEICTABICHHON Ha PUCYHKE

a) y=2(x+2)
6) y-1=(x+2)
B) y+1=(x—2)
N y+x-2°=1
Knrou:
1. 6) 2.6) 3.B) 4.a) 5.a) 6.r) 7.a) 8.B) 9.8B) 10.6) 11.B)

Tect 4

1. ®opmyna HetoToHa — Jleitbnuna ...
a) [, f(x)dx = F(a) - F(b)
6) J;, f (x)dx = F(b) - F()
B) [}, f(x)dx =F(a) - F(b) + C
M) J, f(x)dx = F(b) - F(a) +C
2. Beruucnenue myTu, NpolIeHHOTO MaTepUAIbHOW TOYKOM, HAXOIUTCA MO (hopMyIIe: ...
a) S = ffj f(O)dt
6)S=[f(t)dt
B)S= ft";l f(t)dt
r)S=dt [ £ (1)

3. Ecnu xpuBOnMHeitHas Tpamnenus, orpanndenHas qunuei y = f(x) u f(x) = 0 u npssmeiMu y =
0, x = a, X = b, Bpamaercs BOKpYT OCH X, TO 00beM TeJia BpallleHHs BHIYUCIISIETCS 10 GOopMyIIe ...

a)V=m fab yZdx
6) V=1 [ x2dx

38



39

B)V=1 fba y2dx
nvV=nx fba x%dx
4. Ecmm y = f(x) u f(x) = 0, To miomans KPUBOJIMHEHHOW Tpameluu, OTPaHUYEeHHOW ITOH
JUHUEH, JABYMs NPSAMBIMH X = a4 M X = b u orpe3kom ocu abcruce a < X < b, BbIUUCIACTCS O
dopmyre ...
a)S= [, f(x)dx
6)S= [ F(x)dx
B)S= [ f (x)dx
S =1f(x)[; dx
5. IepBoo6pasnast hyukimn f(x) = 3x° - sinx pasHa ...
a) F(x) =x* - cosx
0) F(x) = 6x - cos X
B) F(x) = x® + cos X
r) F(x) = 6x + cos X
6. OnpeieneHHbIi uHTErpa | 12 4x3dx paseH ... a) 36 6) 17 B) 16 r)

15
7. Ilnomanab KpUBOJIMHEHWHOM Tpaneuuu, OTPaHUYEHHOW JIMHUSAMU y = 4 — X2, y =0
OIIPENIENAETCS. HHTErPAJIOM. . .

a) [°,(4 — x?)dx; 6) [7,(4 — x¥)dx; B (4—xPdx; )[4~
x¥)dx
8. B pesynbTaTe noacTaHoBKH t = 3x+2 unterpan [ \/% TIPMBOIUTCA K BUIY ...
dx 1 dt at at
a) [ 6) ;[ B)3[ = Nz
9. OnpeneneHHbIil HATErpa f: 3x%dx paseH ... a)19 0) 18 B) 35 r)

27
10. MHOecTBO BceX MepBOOOpa3HBIX QYHKIIUU Y = 5x* umeer BH ...
a) x°; 6) 5x° + C; B)x°+ C; r) 20x> + C.
Kurou:
1. 6) 2.a) 3.a) 4.6) 5.8) 6r) 7.6) 8.0) 9.a) 10.B)

5.4 Ilpumepsl 3a1aHNi 11 NPAKTHYECKUX U KOHTPOJIbHBIX padoT

Bapmuanr 1:
1.BbraucnuTe onpenenuTeny:
1 2 -1 2
11 5 6 3 0 1 5
‘2 _3‘ 1 -2 - 1 -2 03 sina cosa cos(a —96)
Hpd Slyl7 4 4l g)lF2 =4 1 8 glsing cosp  cos(B — 5)
siny cosy cos(y —9)
2.Haitpute cymMmmy ©W  pasHocte wmarpun um Marpuny C =2A - 3B:
_(4 1 36 _(5 7 14
A=(; 3 5 9)nB=( 3 82)'
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3.HaiiTuTe npousBeeHe MaTPHUIL:
_(4 -3 _(—1 6
na=(; 5)uB=(5 )

ya=(; 2 i)HB=<35 g)

1 -3
1 3 1 2 0 1
3)A=<2 0 4)1/1 B=<1 -1 2>.
1 2 3 3 2 1
Bapuanr 2:
1.BbIyuciauTh onpeaenuTenu:
4 3 2 1
3 9 1 -1 11 1
‘_8 _3‘ 71205 R sina  cosa sin(a + &)
1) 4 -5 2 3

2)2—3—2 3)1

4 4) [sinf cosf sin(f + 6)

siny cosy sin(y +9)

2.Haiigute cymmy u pazHocTh MaTpull 1 Mmatpuny C = 3B —4a:

s S LY

3.HaiiTuTe npousBeeHre MaTpPHUIL:
1)A=(7 —S)HB:(—l 2)
5 1 9 6

ya=(3 2 ;I:)I/IB=<—16 g)

1 -3

1 3 1 1 0 1

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

2 1 3 3 2 1
3aganue 2
Bapmuanr 1

1. Haiitu panr MaTpuusl:

1 3 1 1 5 4 1234
1) A=<1 0 4;2)B=<2 10 8>; 3)C=1 2468 )
2 1 3 3 15 12 36912

5 2 -1
2. Haiinute oOpatHyro MaTtpuily: A = (5 3 —4).

7 2 1
X x X
3. Pemmrte ypaBuenue: |2 —1 O0f=0.
7 4 5
Bapmuanr 2
1.HaitTu panr maTpuIbl:
1 3 1 3 57 é
1)A=<2 0 4); 2)B=<1 2 3); 3)C= 1
1 2 3 1 3 5

_ NN
(SR V)

23-1
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4 3 =2
2. Haiinute oOpaTHyto MaTpuily: A = ( 6 2 4 )
2

-7 3
1 x x?
3. Pemmure ypaBuenue: (1 2 4| =0.
1 -1 1
3aganue 3
BapuanTt 1

1. PewmwuTts cucteMy JMHENHHBIX ypaBHEHUI MeTooM Kpamepa:
_ 3x+ 4y — 2z =4, X—y+2z= -2,
1) {gzigy:;’ 2){—X—y+32=6, 3){x+2y—z=7,
y=4 x—=7y+z= —2; 2x+y—3z=75;
Bapmuanr 2

1. Peumuth cucteMy nTUHEHHBIX ypaBHeHH MeTo10M Kpamepa:

_ 3x+2y+2z=5,

) {42)("__53},3’:_1%_ 2) {2x+ 3y +z=1,

’ 2x+y+3z= 11,
X+2y—z=1,
{2x—y+z=5,
3Xx+2y+z=7.
3aganmue 4
BapuanTt 1

1. PewmuTth cucteMy JuHENHHBIX YpaBHEHUM MeTo10M ["aycca:

_ 3x+ 4y — 2z =4, X—y+2z= -2,
2) {gzl_;y:;' 2){—X—y+3z=6, 3){x+2y—z=7,
y=4 X—7y+z= =2 2x+y—3z=5.

x—=2y+z—-t=0,
2x+y+3z+t=12,
) x+3y+z+2t =10,
3x—y—z+3t=17.

Bapuanr 2

1. PemuTh cucteMy TUHEHHBIX YpaBHEHHI MeTo0M [aycca:
2x — 3y =4,

) {4XX_5y_10. 2){2X+ 3y+z=1, 3){2X—y+z=5,
Y 2x+y+3z=11; 3x+ 2y +z="7.
x+2y+3z—-2t =6,
2x —y—2z—-3t =8,

4) 3x+ 2y —z+ 2t =4,
2x —3y+2z+t=-8.
3amanme 5
Bapmuanr 1
2 30 -1 0 3
1. Haiitu marpuity C=A+3B,eciu A=|-2 1 8|,B=|2 4 1
2 4 3 1 30
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PemuTh cucteMy JIMHEHHBIX YPAaBHEHHI METOJIOM OOpaTHOW MaTpPHIIHI.
Pemmmte cucremy nuHeiHBIX ypaBHeHUH 10 popmynam Kpamepa.
Pemmnth cuctemy TMHEMHBIX ypaBHEHUH MeToI0M ["aycca.

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

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

Pemmth cucremy NMHEHHBIX ypaBHEHUN METOZOM OOpaTHON MaTpHIIbI.
PemuTh cucreMy JIMHEHHBIX ypaBHEeHHH 1o hopmynam Kpamepa.
Pemnts cucremy nMHENHBIX ypaBHEHUN MeTo10M ['aycca.

X, — X, +2X5 =2,
X +2X, = X3 =17,
2X, + X, —3X; =5.

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

2. Pemmts cucreMy IMHEHHBIX YPAaBHEHHI METOAOM OOpAaTHON MaTpPHIIBL.

3. Pemmts cucremy nMHeNHbIX ypaBHeHHH 1o Gopmynam Kpamepa.
4. PemuTh cUCTEMY JIMHEWHBIX ypaBHEHUH MeToaoM ["aycca.

X, +3X, —2X; =4,
X +4X, =X, =7,
2X, + X, + X3 =3,

Bapuanr 4
2 30 -1 0 3
1. Haiitu matpunty C=A-4B,ecm A=| -2 1 8|, B=| 2 4 1].
2 4 3 1 30
2. Pemmts cucreMy JIMHEHHBIX ypaBHEHUH METOI0M 0OpaTHOM MaTpPHUIIBL.
3. Pemmth cuctemy JIMHEHWHBIX ypaBHEHUH 110 hopmyniam Kpamepa.
4. PemmThb cUCTEMY JIMHEHHBIX ypaBHEHHI MeToa0M ["aycca.

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

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

2. Pemmth cucreMy JIMHEHHBIX ypaBHEHUN METOI0M 0OpaTHOM MaTpPHUIIBL.

3. Pemmth cuctemy JIMHEWHBIX ypaBHEHUH 110 hopmynam Kpamepa.

42
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Pemmnth cuctemy TMHEMHBIX ypaBHEHUH MeToi0M ["aycca.
X + X, —3X; =2,
X, +2X, + X3 =3,
3X, +7X, +X; =10.

Bapuanr 6
2 30 -1 0 3

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

2. Pemmts cucreMy JIMHEHHBIX ypaBHEHUN METOI0M OOpPaTHOM MaTpPHUIIBL.

w

Pemuth cucreMy JIMHEHHBIX ypaBHEeHHH o hopmynam Kpamepa.
Pemnts cucremy NMMHENHBIX ypaBHEHUHN MeToioM ['aycca.

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

3aganue 6
Bapuanr 1

8.

IR S A

Jlane! Bektopsl a(9;—2;1) u b(4;3;0) (ans Ne 1-5).
Haiitn a-b .
Haiitu (ﬁ A 5)
Haiitn 8°.

—

Haiitu |b

Haiiti koopauHaTsl BeKTOpoB C = a + b , d=43 —5, f=-33.

B mpsmoyronbHO#t nekapToBoi cucteme koopauHat moctpouth Touku A (0; 0),
B (3; -4), C (-3; 4). Onpenenuts paccrosiaue mexxay Toukamu Au B, Bu C, Au C.
[TocTpouTh TOYKH, 3aJaHHBIC MOJSAPHBIMH KoopauHaTamu: A (2; n/2), B (3; m/4),
C (3; 3n/4).

Jlansl TOYKH B MOJSAPHOM cucreme koopauHat A (2; m/4), B (4; n/2). Haiitn ux
IPSAMOYTOJIbHBIE KOOPAMHATEHI.

Bapuanr 2

oo A w e

Jlane! Bextopsl a(—3;2;1) u b(3;0;4) (ans Ne 1-5).
Haiitu a-b .
Haiitn (ﬁ A 6)
Haiitu 8°.
Haiitu ‘5‘
Haiiti koopanHaThl BeKTOpoB C = a + b , d=a-b  f=-33.
B mpsiMoyroipHON aekapToBo# cucteme koopawHaT moctpouth Touku A (0; 0),
C (-3; 4), D (-2; 2) E (10; -3). Onpenenuth paccrosinue Mexay toukamu C u D, A u
D,DueE.
[TocTtpouTh TOYKH, 3aqaHHBIC TOJSApHBIMU KoopauHatamu: A (4; 0), B (2; 3m/2),
C (3; n).
Janbl Touku B npsimoyroiibHoOU cucteme koopaunar A (0; 5), B (-3; 0), C (\/é; 1).

HaiiTi ux noJyisipHble KOOPIUHATHI.
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3ananme 7
Bapuanr 1:
2 —
1.Hatitu npenen QyHKIUU B TOYKE: a) lim X' -121 0)
x->11 x—11
_ X*—x-6
im ———
x>3 X—3
2
2.Haiitu penen ¢pyHknuu Ha 6eckoHeuHoctu:  a) lim 3 +§ 0) lim — 4
x=2 5X — X x>% X© —5X
4\ x—2)"
3.Haiitu npeaen GyHKIUK: a) lim xctg2x  6) Iim (14——) B) lim (—j
x—0 X—>0 3x X—>%0 X
Bapuanr 2:
2 _ 2
1.Haiitu npeaen ¢pyHkiuu B Touke: a) lim X +3x-10 0) lim X" -64
X—>-5 X+5 x>8 X—8
2 f—
2.Haiitu ipenen ¢pyHkuuu Ha 6eckoHeuHocTH: a) lim 7X+—2;(6 0)
X—»00 X+
fim X% +2x°
x>0 X2 4y
y X : 3Y
3.Haiitu npenen dyHkuuu: a) im —— 0) im|1+— B)
x—0 tgsx X—00 4x
: ( X+ STX
lim| —
X—>00 X
Bapuanr 3:
2 2
1.Haiitu ipenen GyHKIIUU B TOUKE: a) lim X +x-12 6) lim X7 =25
x—3 X—3 x>5 X+5
y . 1+ x? x4+
2.Haiitn npenen GyHKuuu Ha 6ecKoHeuHocTH: a) lim ———— 0)lim ——
x> X —142X X X 42X
. 3x X
. . (x—4 . )
3.Haiitu npenen GyHKunM: a) lim sin 2x 6) lim| — B) Iim|1+—
x—0 tg4x X—>00 X X—>00 B6X
Bapmuanr 4:
2 2
1.Haiit ipenen GyHKIUU B TOUKE: a) lim X +ox-14 6) lim X ~49
X—>2 X—2 x>-7 X+7
x? —x°
2.Haiitn ipenen Gpynaknnm Ha OeckoHewHOCTH: a) lim C1o¢ 0)
X—>00 X J— X
_9x? +2x-1
lim —————=
X—>00 1—Xx
6 X
3.Haiitu npeaen GyHKunM: a) lim ctg3x-sin 4x 6) lim (1+—j B)
x—0 X—>o0 5x

_(x+3)\*
im| ——
X—0 X

44



3ananne 8
Bapuanr 1

45

1
HUccnenosars dpynkimio f(X) = 5 Ha HETIPePBIBHOCTH B TOUKe X, =0.

Bapmuanr 2

W2
Hccnenosats dynkuuio 1 (X) = {1

Bapuant 3

npu

X # 0,

Ha HCIIPEPBIBHOCTH B TOUKCE.

Uccnenosars ¢pyukumo f (X) = X* Ha HEIPEPHIBHOCTH B TOUKe X, =0.

3aganue 9
BapuanTt 1

Brrauciutb npeaciibl:
sin 3x

1) lim,_,, .

2)lim _—
) %20 5in 13x

sin 5x
lim, o ——
) %20 5in 13x

sin 7x—sin 13x

MNlim,_,, -

Bapuant 2

Breraucnuts npeaciibl:

. sin 4x
1) limy o ——

Dlim,_,g————
) x—0 sin 11x

sin 6x
Mlim,_,, ——
) x20 gin 3x

sin 7x—sin 3x

Alim,_,, ”

Bapuanr 3

Breraucnuts MpEaCIIbl:

. sin 5x
1) limyo ——

Dlim,_,g————
) x—0 sin 12x

sin 2x
Mlim,_,, ——
) x20 gin 3x

sin5 x—sin 3x

Alim,_,, -

Bapmuanr 4

Brraucnuts npeaesnst:

. sin 9x
1) limy o ——

i02
. sin“ 7x
5)11mx_,OT

X

B)lim,.c, (1+2)°
Tlim, oo (1 — Z)g

X
X

B)lim,.c, (1+2)°

in2
. sin“ 8x
5)lim,_,, ——

B)lim,co (1 + 2)

Ty, (1-2)°

X

8)lim,o (1+2)°

i02
. sin“ 3x
) x—0 6%

X

B)lim,.c, (1+2)°
Tlim, oo (1 — 3)%

X
X

8)lim,o (1+2)°

i02
. sin“ 5x
5)lim, o =

9)lim, o, (1 —2)°
1
10)hmx_,0(1 - X)X
5

11)lim, o (1 + X)

12)lim, ., (;)3

9)lim, o, (1 —2)°
)
10)lim,_,5(1 — x)x
2

1Dlim, (1 + x)x

12)lim, ., (;)4

X

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

5
1Dlim,,6(1 + x)x

12)lim, ., (;)6

X

9)lim, ., (1 _ 3)5

45



2)lim _—
)im, sin 15x

sin 6x

lim, o ——

) x>0 ginx
sin 9x+sin 3x

AHlim,_,, -

Bapuanrt 5

Berunciuts npeaenst:

. sin 14x
1) limy_,y ——

2)lim _—
) X0 gin 14x

sin 15x

3)lim,_,g———

) x>0 gin3x

. sin 7x+sin 5x

Alim,_,, —
X

Bapuanr 6

Brrunciuts npeaenst:

. sin 4x
1) limyo ——

2)lim —_—
) x>0 gin 11x

sin 6x

3)lim
) X0 gin 3%

. sin 7x—sin 3x
Alimy o ————

Bapuanr 7

Brrunciuts npeaenst:

sin 8x
1) lim,_,,——
) x—0 5x

X
2)lim —_—
) X0 gin 4x

sin 15x
3)lim,_,g———
) x>0 gin 2x

sin 9x+sin 5x

MNlim,_,, .

Bapuanr 8

Brraucnuts npeaenst:

sin 4x
1) lim,_,,——
) x—0 5x

X
2)lim —_—
)im, sin 4x

sin 15x
Mlim,_,, ———
) x20 gin 6x

sin 7x+sin 2x

Alim,_,, »

Bapuanr 9

46

X

6)lim, oo (1 + f)s

X

7)lim, ., (1 - E)2

8)lim, o (1 +2)°

s 02

. sin“ 6x

5)lim,_,g———
) x—0 15x

X

6)lim, o (1+2)°

X

7)lim, o (1 — 5)6

B)lim,cy (1+2)°

i02
. sin“ 8x

5lim > -

) x=0 g

. sin? 9x
S)limy o ——
6)limm,o (1 +2)°

T, (1-3)°

X

B)lim, o (1 +22)

9
10)lim, (1 — x)x

12
IDlim, o (1 +x)x

12)lim, ., (;)6

X

. 5\2
9lim, o, (1 —=
(-3
10)lim, (1 — x)x

8
1Dlim, (1 + x)x

12)lim, ., (;)_3

X

9lim, o, (1 —2)°
(-3
10)lim,_,o (1 — x)x

2
1D)lim, o (1 + x)x

12)lim,._., (;)4

lim, ., (1 —2)?
o-3f
10)lim,_,o (1 — x)x

6
1D)lim, o (1 + x)x

12)lim,._., (ﬁ)_”

X

9lim, o, (1 —2)?
o-5f
10)lim, (1 — %)x

12
11)lim, o (1 + %) >

12)lim, ., (Ziﬂ)_sx

46



2)lim,_,,

AHlim,_,,

2)lim,_,,

47

BBI‘{I/IC.HI/ITB Hpelleﬂbll
sin 14x sin? 10x X

O)lim,o =5 O)lim,..., (1 - 2)°
W 6)lim,_, o (1 + 5)7 10)limy,o (1 — x)%
x—0 S:ir;% 7)lim, ., (1 _ %)% 1D)lim, o (1 + x)z
e 8)lim,c, (1 + 1;)% 12)lim, o, (ﬁ)_“
Bapuant 10

Berunciuts npeaenst:

sin 244x sm 5%
: S gim,...(1- 2
X X . E
sin 9x 6)limx—>oo (1 + 2)5 10)11mx_)0(1 - X)X
sin 25x X . 12
=0 sinsx Nlimy_, e (1 - %)6 1)limy o (1 + x)x
sin 17x+sin 7x X —5x
T ax 8)lim,c, (1+3)° 12)lim,er ()
Bapuanr 11

Brrunciuts npeaenst:
sin11x sm 3x X

- S)limy o —— Olim,., (1 -2)°
2)lim, o 2= O)lim, ... (1 N z)s 10)lim, (1 — %)
3)11mx_)0 I zi limy e (1 _ z)g 1D)lim, (1 + x)g
S im, . (1+2) 12)im,... (%)
Bapuaur 12
Brranciuts npeaenst:
1) lim, o o 5)lim, .o 222 i, (1 - g)g
2)limy o ——— 6)lim, ... (1 4 g)s 10)lim, (1 — x)z
3)lim,_,, :2 zx lim, ., (1 _ E)g 1D)lim, (1 + x)g
A)lim, o T Blim,r (14 9)8 12)lime ()

3ananue 10
Bapmuanr 1:
1. BBIYHCTUTH IPOU3BOAHBIE CIEAYIOMNX (HYHKINA:

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

4) y=In ?X 5); y=arcsinx?>  6) y=arctgyx ;
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2°.
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2. Berunenmrs  f/(+/2), ecom f(X) = arcsin 1
X

9x

3. Bormennts f/(24/2), ecnn f(x) =

Bapuanr 2:

Ixi 1

1. BbIuuciauTh NpOU3BOIHBIE CIENYIOMUX (QYHKITAN:

1) y=(2x-4x+5)"; 2) y=In(2cosx—9sin x);

6) y=./arctgx;

4) y= /21); 5) y = (arcsin x)*;

2. Bbaucauth f'(;) ,ecmu f(X)=arccos-/x ;

X

1-Jx2+1

3. Haiitu f'(\/§) ,ecm f(X)=

Bapuanr 3:

1. BbuucauTh Npou3BOIHbIE CASAYIOMINX (HYHKIUI:

1) y=@x*+2x*+1°; 2) y=cos(l—7x+4x%);

X
4) y=Ih_—~—;
) 59+ X

2. BeuuciouTh f'(% ), ecn T (X)=./arctgx;

5) y=arccos/X ;

3. Haitru '(v/3), ecmn f(X) = (x* —2)/x? +1.

Bapmuanr 4:

1. BeruucnuTh Mpon3BOAHbBIE CIEAYIONUX (PYHKIINN:

1) y=(2+3x-8x°)"; 2) y=Inctgx;

5) y= arctg)l( . 6) y=2arcsinx’;

2. Boruncnuts f'(1), ecmu f(X) =-/arccosx ;

3y y=e

3. Haittu f'(\2), ecmn f(X) = (x® +3)vx®—1.

Saganue 11

_ 363inx+cosx .

6) y=arcctgx’;

Garcsinx—2

X
YV

ChopmymupoBars mpaBmwia AuddepeHIUpoBaHUsS ¥ 3amucaTh MPOU3BOJIHBIE

OCHOBHBIX AJIEMEHTAPHBIX (PYHKITHH:

c' = 8°.

(x*)' = 9°.

B wactHocTn, X' = 10°.
(x?) = 11°.
() = 12°.
(Vx)'= 13°,

(tgx)’ =
(ctgn)' =
(arcsin x)' =
(arccosx)’' =
(arctgx)’ =
(arcctgX)’ =
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1 ' I[MPABUJIA TUDODEPEHIIMPOBAHIA
(Xj 14°.  (u+v)' =
3°. (kx+b)' = 15°.  (U-v) =
. @)= 16°.  (uv)'=
B wactHoctn, (€)' = 17°.  (cu)' =
5°. (log, x)' = 18°. U '
B yactoctr, (InX)' = (Vj -
(Ilgx)" = N
B yvactHOCTH, (—j =
\"
6°. (sin x) = [TPOU3BOJIHA S CJIOXKHOM ®YHKIIUU
7°. (cosx)’ = 19°, f(p(x)) =
3ananue 12
Bapuanr 1:

. . - . . V4
1.Haiitu yron HakioHa KacaTellbHOM, IPOBENEHHOM K KpUBOH Y = SIN X B TOUKE X = 3

. . . /4
2.CocTaBUTh ypaBHEHUE KacaTeNbHOM K KpUBOH Y = SIN 3X B TOUKe (5; 0).

3.Haiitu a6eruccy Toukn rpaduka Gpymkmun  f(X) = 2(x — 9)? + 12, B KOTOpO#i KacaTenbHas
napaurensHa OX.
4. Touka ABWKETCS NPSIMOJIMHEHHO 110 3aKoHy S(t) = t? + 5t + 1. Haiftu MTHOBEHHYIO
CKOpOCTh M YCKOpPEHHE TOUKH B MOMEHT BpeMeHH t = 5cC.
Bapmuanr 2:

o o L . 3
1.Haiit yron HakiioHa KacaTeiabHOH, MPOBEAEHHON K KPUBOW Y = COS X B TOUKE X = Z;z.
v ~ — 7Z. -
2.CocTaBHUTh ypaBHEHUE KacaTeIbHON K KPUBOW Y = COS 3X B TOUKE (E ;0).

3.Haiitu abcruccy Touku rpaduka pyHkmun  f(X) = % (x— 6)2 - 12, B KOTOpOIi KacaTenbHas

napaurensHa OX.
4.Touka IBUXKETCS MPSIMOJIMHEWHO 1o 3akoHy S(t) = t? + 4t - 5. Haiitn MIHOBEHHYIO CKOPOCTh
U YCKOpEHHE TOYKH B MOMEHT BpeMeHH t = 2C
Bapmuanr 3:

y y o y 3)
1.HaifTi yron HakjIoHa KacaTeabHOM, MPOBEAEHHON K KpUBOH Y = tg X B TOUKE X'= Zﬂ'.

2.CocTaBUTh ypaBHEHHE KacaTeIbHON K KPHUBOW Y = SiN 2X B TOUKE (% ,?)

3.Haiitn abcuuccy touku rpapuka yskumu f(X) = In 3X - X, B KOTOpO#l KacaTeibHas
napamiensHa OX.

4. Touka ABWKETCS MPSAMOJMHEHHO Mo 3akoHy S(t) = 4 + 3t + 2. Haiitu MTHOBEHHYIO
CKOpPOCTb M YCKOPEHHE TOYKH B MOMEHT BpeMeHH t = 3C.

Bapmuanr 4:
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. . . . 3
1.HaiiTu yron HakjioHa KacaTelbHOM, MPOBEIEHHOM K KpUBOH Y = CIJX B TOUKE X = 2 .

2.CocTaBUTbh ypaBHEHHUE KacaTeIbHONH K KpUBOW Y = COS 2X B TOUKE (% ; %)

3.Haiiti abcrmcey Touky rpaduka Gynkman  f(X) =6(x — 1) + 5, B KOTOpOii KacaTempHas
napasuiensHa OX.

4.Touka ABIKETCS HPSMOIMHENHO mo 3akony S(t) = 2t° + 8t + 10. Haiitu MruoBeHHYIO
CKOpPOCTh M YCKOPEHHE TOYKU B MOMEHT BpeMeHH t = 1C.

3aganue 13

HccnenoBaTh PyHKINIO U TOCTPOUTH €€ TpaduK.

BapuanTt 1
f(X) =x*—2x+8.
Bapuanr 2
f(x)=—2—xz+x+g.
3 3
Bapuanr 3
f(X) =—x* +5x+4.
Bapuanr 4
f(x) = X—Z ML 1 :
4 16 4
Bapmuanr S
f(x)=—x*+3x-2.
Bapuanr 6
f(x)=x"—2x* -3.
Bapuanr 7
f(X)=x3+3x+2.
Bapuanr 8
f(x) =3x*—x°.
3aganue 14
Bapuanr 1:
1.Haiinure npubnukénnoe 3sHadenue Gynkuuu y = 5x3 + 4x? -13x - 2,3 B Touke x =
1,998.
2.HaiiguTte npubnnxEHHOE 3HaYeHHE KOPHSI:
a)y/1,0006; 6)4/0,99988; 1)3/1,00012; r)31/0,99979; n)'3/1,00048; e)\/O;W
3.Haiinute npubnuxEHHOE 3HAYCHHUE CTETICHHU:
a)(0,9993)%; 6)1,00003%; B) 12,0024 r) 5,9988%; 1) 1,01123; e) 0’991924.
Bapuanr 2:
1.Haiinure npubnmxkénnoe snauenne Gpynkuun y = 4x3 - 5x2 + 9x - 1,7 B Touke x =
2,003.

2.HaiiguTte npubnnxEHHOE 3HAYCHUE KOPHS:

1
a)y1,0008; 6)v0,99968; 8)3/1,00015; r)¥/0,99986; 1)'3/T,00024; ) s
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3.Haiingute npubnuxEHHOE 3HAYCHUE CTETICHHU:
2)1,0006*; 6)0,9999945; ) 14 ,0014%; r) 6, 9998°; 1)

Bapuanr 3:
1. Haiigure npubmmxénnoe 3Hadenne GyHkuu y = -2x3 + 3x2 + 10x - 2 B Touke x =
1,999.

2.Haiinure npubmmkEéHHOE 3HAUCHHE KOPHS:
a)y/1,0002; 6)4/0,99998; 1)3/1,00006; r)3/0,99993; 1)'3/1,000012; ¢)

1
0,9996%°

e)

1, 00213’

\/0 9996
3.Haitnure npubnmkEHHOE 3HAYCHHUE CTCTICHH:

2)1,00021%; 6)0,99983%; ) 11,0044% 1) 5,00015%; 1)

Bapuanr 4:
1. Haiigure npubnmxénHoe 3HadeHne GyHKuuu y = x> - 2x% + 7x - 1 B Touke x = 3,002,

1
0,9989%°

e)

1, 0093’

2.Haitnure npuOamkEHHOE 3HAYCHUE KOPHSI:
a)y/1,00008; 6)4/0,9988; 8)3/1,00018; r)3/0,99965; x)'3/T,000024; ) oo
3.Haiinure npuOnmkEHHOE 3HAYCHHUE CTCTICHH:

2)1,0003%; 6)0,999995; B) 15,00045%; T) 6,00012%; 1)

v/1,00004

e) L
1, 00093’ 0,999954"

3aganue 15
Bapuanr 1:
1. Meto10M HETOCPENCTBEHHOTO HHTEIPUPOBAHUS BBIUNCIIUTD:

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

r)f(sm x—gjdx 1) I(cos X+ 14x2 de

2. MCTOI[OM IIOACTAaHOBKHU BBIYUCIUTH.

D [7+30°dx ) [asinBxax  m ) [Je'—le'dx flgdx

1+9x? +2X
Bapmuanr 2:
1. MeTOI[OM HCHOCpeHCTBeHHOFO HHTCFpHpOBaHI/IH BBIYNCIINTH:
2v—3v3
a) | (4x® +3x% —2x—8)dx 6 dv B) | (3% +3x?)dx
) ¢ ) [, ) @ 43¢

r) J(cosx+ )dx ) J(sm x_1+2x }dx

2. MCTO,HOM IIOACTAaHOBKH BBIYUCIINUTH.

6 4dx 7dx e*dx
a) | (5—-4x) dx 0) | 7cos6xdx B e =22
) [6-4%) )| Wi Ve oy
Bapuanr 3:
1. MCTO,Z[OM HCHOCpCI[CTBCHHOFO HHTCFpHpOBaHI/IH BBIYNCIINTH:
4v + v?
2x* +3x —5)dx 0 dv x? —2%)dx
) [( ) = B) [(x* -2
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4 .
r)J.( - x2 ~n? dex 1) I(;—Qsm xjdx

2. MeToI0oM IT0ICTAaHOBKH BBEIYKCIINTE:

a) [(2-79"dx  6) [6cos2xdx B)j

5dx r) J. 2dx ) I e* cos(e”)dx

1+16x>
Bapuanr 4:
1. MeToI0M HEMOCPECTBEHHOTO HHTETPUPOBAHUSI BHIYMCITUTH:
_ 3
a) [ (53 —6x° +1)dx 6) [Y=2ay ) [ (4 ~3x+5)x
\Y

4 7 7
— d —+6c0sx |d
r)J.(lerz cos? x) X A I(x+ XJ X

2. MCTO[[OM IOACTAaHOBKHU BbIYUCIUTH.

2) [(2x-9)’dx  6)[1lsin3xdx ) j 9dx

1) jex sin(e*)dx

r) J‘ 7dx
\J1-36x?

3aganme 16
3anucaTh TabJIMYHBIE HHTETPAJIbL:
1°. I 0dx =
2°. _[ X dx =
B ygactHoCTH, Idx =
X
3 (%o
X
4°, j a dx=
B wactHocTH, J-exdx =
5° j cosxdx=
6°. j sinxdx=
dx
7°. j =
COS™ X
dx
8°. =
-[ sin? x

. d
9. jﬁ=

B yactHOCTH, j

_dx
N1-x2

dx
0 _
10 -[ al+x*>
dx
B gacTHOCTH, I > =
1+ X
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3aganme 17
Bapuanr 1:

BpruncinTe METOOM HENMOCPEACTBEHHOTO HHTETPUPOBAHUS CIAEAYIOLIME ONPEAECIEHHbIE
I/IHTeraJIbl'

1
1) j 2) [3(+2")dz
cos X %
BBILII/ICJ'II/ITB CICOYIOIUEC I/IHTeraJ'IBI METOAOM IMOACTAHOBKMH:
I 3 sin x [
3) I(S—Zx)2 dx j dx  5) je xdx
’ 5 3—COSX 0
Bapuanr 2:

Brerancauts METOJO0M HCIOCPCACTBCHHOI'O MHTCTPHUPOBAHUS CICAYIOIINE OIMPCACIICHHBIC
I/IHTeraJIbI'

1
1) j 2) [5(y> +1dy
S|n X °
BBI‘II/ICJ'II/ITB CJICAYIOUC UHTETPAJIbl METOAOM IOJACTAHOBKH:
. V3
: 2 cosx f a2
3 [x-1Pd ) [- a5 | 3¢ x%dx
> 5 2+8In X 0

Bapuanr 3:

Brerancants METOJO0M HCIIOCPCACTBCHHOI'O MHTCTPHUPOBAHUS CICAYIOIIHE OIMPCACIICHHBIC
HHTCrpaJibl:

2) ff4(x —x%)dx

BreraucionTs CJICAYIOMUEC NHTETpaJIbl METOI0OM MMOJCTAHOBKMH:

5 7 2
3) j(4—x)3dx 4) j 5) j\/Ssm X +1cosxdx
/A 4 cos’ 3x 0
Bapmuanr 4:
Berauciuts METOAOM HEMOCPEACTBEHHOTO MHTETPUPOBAHHUS CIIEAYIOIINE OMPEACIICHHBIE
HHTCrpaJibl:
RE]
dx ])- 5y
1) j —_— 2) |2(x° —x)dx
SV1- X2 )

Breraucnuts CJICOYIOIINEC I/IHTeraHBI METOJO0M ITOJACTaHOBKHU:

27
dx 5) j\/l—cosx sin xdx
3

—
2

2

3) I(xz —1)3xdx 4) J.

-1

S|n 3x
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3ananue 18
Bapuanr 1
2
1. BoluncnuTh onpeneaeHHbI HHTETpall: I (4X2 +X— B)ix.
0
3
2. BpluncnuTh onpeaeneHHbI HHTErpall METOIOM MOICTAaHOBKHU: I(Zx —1)3dx .
2

3. BpuucnIuTh, mpeABapUTENBHO CIIENAB PHCYHOK, IUIOMIAAb (UTYpPHI, OTpaHHYECHHON
JHHUSAMH: Y =—x%+4, y=0, x=-2, x=2.

4. Haiftu o00BeM Tella, TMOJYYCHHOTO TMIPH BpAIIEHUH BOKPYT OCH  a0CIHCC
KPUBOJIMHEHHOU Tparneiuu, OTpaHUYCHHOMN JIMHUSIMU
y=\/§, y=0, x=1 x=4.

5. CKOpOCTh JBIKEHHs TOUKHM M3MeHseTcs 1o 3akoHy V =3t° +2t+1 (wm/c). Haiitu
nyTh S, MPOWIeHHBINH ToukoH 3a 10 ¢ OT Hauana JBUKEHHUS.

BapuanT 2

3
1. BbIUUCTUTH ONpEACICHHbBIN HHTETPA: I(ZXZ - X+ 4)1X .
0
1
o 4
2. BpluncnuTh onpeaeneHHbI HHTErpall METOIOM MOICTAHOBKHU: I(3X +1) dx.
0

3. BbuuciIuTh, MpEeABAPUTENHHO CIIEIAB PHCYHOK, IUIOMIAAb (UTYpPHI, OTPaHHYCHHOM
JMHUSAMH: Y = X +1 y=0, x=-1 x=1.

4. Haiftu o0BbeM Tena, TMOJYYEHHOTO IIPH BpalllEHUHW BOKPYT OCH aldcImce
KPUBOJMHEHHON Tparenuu, OTpaHUYEHHOU JIMHUSIMU:
y:&, y=0, x=0, x=1.

5. CKOpOCTb JBIDKEHHs TOUKH H3MEHsETCs 110 3akoHy V = 9t? —8t (m/c). Haiftn myTs S,
MPONJECHHBIA TOYKON 32 YETBEPTYIO CEKYHILY.

3aganue 19

Bapmuanr 1

Haiitu HpI/I6J'II/I)I(eHH06 3HAYCHUC UHTCIpaJia, BBIYHUCIICHHOC 110 (I)opMyne MNpsAMOYT'OJIbHUKOB

" Tpaleuun

f:(ZX +3)dx,rne h= ?, n=4,xij=a+ih,i=0,1,...,n-1, paBHo ... .

Bapuanr 2

Haiitu HpI/I6J'II/I)I(eHH06 3HAYCHUC UHTETpajla, BBIYUCICHHOC I10 (bopMyne MMpAMOYT'OJIbHUKOB

U Tparcuun

f712(x —6)dx,rneh= b= = 5,xij=a+ih,1=0,1,...,n-1, paBHoO ... .

1
n

Bapuanr 3

Haiitu nmpubnuxeHHOE 3HaUYE€HNE MHTETPala, BEIYUCICHHOE 10 (opMyIie IPSIMOYTOJILHUKOB

Y Tpanenun

f27(x +4)dx, rne h =22 n

—, 5,xi=a+ih,1=0,1,...,n-1, paBHo ... .

Bapmuanr 4
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Haiitu npubmmxkeHHOE 3HaUeHUE UHTErpala, BEIYMCIEHHOE 10 (opMyIie PSIMOYTOJIbHUKOB
U Tpanenuu

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

Saganue 20
Bapuanr 1:
1.Hanmcars niepBbie IATH WICHOB psijia IO 33JaHHOMY O0IIEMY YJIeHY:
1 2"
a b6)a, = —

" 4n® +1° n

2.Haiitu ¢hopmyiy o01ero wieHa psija:
111 1

@)2+4+8+16+...;0)=+=+=+—+...
7 8 9 10

00

3.YCcTaHOBUTH PacXoJIUMOCTh psifa Z
~2n+4

C IIOMOLIBIO CICACTBUA U3 H606XO,Z[I/IMOFO

IIpHU3HaKa.
4.I/ICHOHBBYSI IIPpHU3HAK I[a_naM6epa, HCCIICAOBATDL HA CXOAUMOCTD PsI:

o0 2n [e'e) 3I’I
a O .
)22 5n

n

5.Ucnonb3ys npusnak JleiiOHuma, ucciaenoBaTh Ha CXOAUMOCTb P

a)1—£+l—i+...;6)l—l+i—i+
3 9 27 5 25 125
Bapuanr 2:
1.HanucaTh nepBbI€ MATH YICHOB psiJia MO 33JJaHHOMY O0IIIeMY WICHY:
a)a, = 2n_2+1; 0)a, = _n__
n (n+1)-2"
2.Haiitu popmyny oOriero uneHa psja:
a)1+1 +i+i+....; 6)1+1+1+i+...
3 6 12 24 3 9 27
- 3n-1

C IIOMOIIBIO CIICACTBHA U3 HeO6XO,I[I/IMOFO

3.YcTaHOBUTH pacxoauMOCTb psaa Z
n=1

IIpU3HAaKa.
4.I/ICHOJ'I193ySI IMpU3HAK I[anaM6epa, HCCJIICA0BATh HA CXOAUMOCTD PAO:

00 3n ] o0 n
03 n-2"’ 6)55_”'

n=1

5.Ucnonw3ys npusHak JleltOHMIIa, ncCienoBaTh Ha CXOJUMOCTD PSI:
I 1 1 I 1 1

a) l-——+-———+.; 0) 1I-—+———+...
2 3 4 2 4 8
Bapmuanr 3:
1.Hanmcate nepBble IATH YWICHOB psijia MO 33JaHHOMY OOLIEMY YJIeHY:
a)a :2n+1_ )a, :L!.
o3 " n+l
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< 2n 1 1 1 1

a ) R —— oO)l+——=+——=+
);( ) 3n—1 ) 20 3 4 5
Bapuanr 4:
1.HamucaTp nepBble MITh YWICHOB Psijia IO 3alaHHOMY OOIIeMY YJIEHY:
1 n
a, =————, vla, =———.
)2, (2n-1)-3"* )2, 2"(n* +1)

2.Haiitu dhopmyny obiiero uiaeHa psja:

al+— 2 +—= 3 += 4 +..

3 5 7
6)5+25+125+...

3.YcTaHoBUTH PaCXoJuMOCTb psAala Z C IIOMOIIBIO CICACTBUA U3 HCO6XO,I[I/IMOFO

n
1 (n+1)

MpHU3HaKa.
4. I/Icnonssyﬂ HpﬂsHaK Hamambepa, uccienoBarb Ha CXOJUMOCTD PSII;:

a)z 7n !

5.Mcnonb3ys npusHaKk HeﬁGHI/Iua, HCCJEN0BATH HA CXOJAUMOCTh PSII:

n+1

n=1

= 1 2 3 4
a) Y (=) . 6) 1-=4+2-Z+
);( ) 7 )

3 5 7
3ananmne 21
Bapmuanr 1:
1
1.HaiiTi obmmee pemenue quddepeHuansHoro ypapaenns: y’ = ey
Yy =sinx;
2.Pemnts 3a1auy Komu: y(g} —r y,(%j _9

3. VYckopeHuwe Tenma, JBWKYLIErOCS TMPSIMOIMHEHHO, W3MEHSETCS TI0 3aKOHY
a(t)=12t—1 (yckopenme - m/c%, Bpems - cex). Hauampnoe momoxenue tenma x(0)=0 m
HavanpHas ckopocts  V(0) =10m/c . HaiiTu 3aKoH ABMKCHUS Telia U IIyTh, MPOWACHHBIH 3a 3
CEKYH/IbI;

4. Haiiti obmee pemenne quddepennmansaoro ypasaesns: 3’ —2y’ +5y =0.

/! /
-10y" +16y =0;
5 .Pemmts 3apauy Korum: Y ) Y =
y=4;y =26, npu x=0.

I / .
-8y +20y=0;
6. Pernts 3amauy Komm: ! ; 4 Y
y=2;y =8, npu x=0.

Bapmuanr 2:
1. HaiiTi o6mee pemenue aupdepeHnuansHoro ypapaenns: '’ = x? +1
" = 3cosx;

2.Pemnts 3anauy Kommu: /
y(7) =5xz,y'(x) =5.
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3. U3 ceMeiicTBa MHTETPATBHBIX KPUBBIX ypaBHEHHs )" =12x° BELIETUTE Ty, KOTOpas B
touke (1;1) mmeeT KacaTeabHYIO C YIIOBBIM KO3 UIIMEHTOM, PAaBHBIM 4;

4 Haiitu o6mee pemenue aupdepennuansaoro ypapaenns: Yy —10y’ +9y =0,

// /
—4y" -5y =0;
5.Pemuts 3agauy Komu: Y ) Y Y=5%
y=3,y =-9,npux=0.
i / )
-6y +25y=0;
6. Pemuth 3agauy Kommu: Y ) Y Y
y=2;y" =10, npu x=0.
Bapuanr 3:

1. HaiiTi o6uiee pemenue aupdepeHnuansHoro ypapaerns: '’ =sin X +1.
Y = 1 :
2.Pemts 3anauy Komu: 5 2\&
WD=§JW0)=2
3. U3 cemeiicTBa HMHTErpalbHBIX KPHBBIX ypaBHeHHs )" =6(l—x) BbIACIHTH TY,

/s
KoTopas B Touke (1; 5) umeeT kacaTrenapHyI0 € YIiIoM HakiIoHa K ocu OX, paBHbIM k

4.Haiitn obmee pemenne guddepenumansHoro ypapaenns: Yy —7y' +12y =0,

I /

+4y" =32y =0;

5.Pemmuts 3anauy Komu: Y ) Y Y=5
y=8y =—4 npux=0.

1 / .
+8y' +25y=0;
6.Pemmts 3agauy Komm: Y ) Y Y
v=5y =4, npu x=0.
Bapuanr 4:
1.Haiitu oGmiee pemenue auddepeHnnaarbHOT0 ypaBHEHHUS:

" =60x" —4x+2.
Y =x¥+3;
y(1)=-2,45; y'(1)=2,25.

3. YCKOpeHI/Ie TCJIa, ABUIKYIICTOCH HpHMOHHHeﬁHO, HU3MCHACTCA II0 3aKOHY

2.Pemnts 3anauy Kommu: {

a(t)=6t—4  (yckopenme - m/c’, Bpems - cex). HaiiTH 3aKOH JBWXKCHHS Tela W IIyTh,

NPOWJICHHBIN 32 SCEKYH/I; €CIIM uepe3 2 CeKyH/IbI TI0CIie Havana ABMKeHust V=6m/c, S=5wu ;
4 HaiiTu o6mee pemenue audpdepennuansaoro ypapaenns: ' —9y =0,

// /
+3y" =10y =0;
5.Pemmts 3agauy Komm: Y , Y Y ’
y=2,y =-3,npu x=0.
3aganmne 22
Bapmuanr 1:
1.Berancinuts:
a) Aty
Pg

6) C3 + C9
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2.U3 ypHBI, B KOTOpOW HaxomsaTcst 5 OenbIX M 4 YepHBIX 1Iapa, BBIHUMAIOT OJWH IIap.
Haittu BEpoATHOCTH TOTO, UTO LIAP YEPHBIN.

3.B siueiike cogepxkutca 10 olMHAKOBBIX JeTayiel, MoMedeHHbIX Homepamu 1,2,3,...,10.
Haynauy usBnedeno 6 neraneir. HailTu BEpOATHOCTh TOTO, YTO CPEAM HM3BJICUCHHBIX JIE€TaJICH
octanercd neranb Nel.

Bapuant 2:

1.Bbruuciauts:

AL AS

a) ?

6) CZ + C9

2.B norepee u3z 10000 6mneroB umerorcst 2000 BEIMTphIIHBIX. HaliTu BEpOsITHOCTh TOMY,
YTO OMJIET BBIMTPHIIITHBIN.

3.B smuke conepxkutcs 10 olMHAKOBBIX JeTaneil, moMeueHHbIXx Homepamu 1,2.3,...,10.
Haypnauy u3Bneueno 6 neraneil. HailTu BEpOATHOCTH TOTO, YTO CPEeIM W3BJICUYCHHBIX JeTaleh
octanytcs netainb Nel u Ne2.

Bapuanr 3:

1.BpIuncAnTh 3HaYEHUS BBIPAXKECHUI:

a) 5! + 6!
52!

0) ol

2.B smuke 12 6enpix u 17 yepHbix mapoB. M3Bnekaror Ha ynauy oaud wmap. Haiitu
BEPOSITHOCTH TOTO, YTO BHIHYTHIN IIAp OKAXKETCS OENbIM.

3.B kopobke 5 onmHaKoBBIX JeTanei, 3-u W3 HUX OKkpameHsl. Ha ynauy uspnexnu 2
neranu. HaillTu BEpOSATHOCTH TOro, YTO CPEAM M3BJICUEHHBIX JAETAled OKAKETCsS OJHa
OKpalllEHHAas JI€Tallb.

Bapmuanr 4:

1.Bbruncnuts:

a) C12

6) C¢ + C2

2.Ilycte umeercs 80 neraneil, cpeau kotopsix 60 ucnpaBHbIX, a 20 6pakoBaHHbIX. HaliTi
BEPOATHOCTH TOTO, YTO B35ATasl HayraJa JeTallb OKa)KeTCs UCIIPABHOM.

3.B kopobke 10 ognHakoBBIX jaeTtanei, 4-u U3 HUX oKpalleHbl. Ha yaauy m3BnedeHs! 2
Jeranv. HaWTH BEpOATHOCTH TOTO, YTO CpPEIM W3BICYEHHBIX JETalel  OKAXKETCs OJlHa
OKpallleHHas JIeTalb.

3ananmne 23

Bapmuanr 1

1.B ypue nexar 7 6enbix u 3 u€pHbIX mapoB. CiyyaiiHbIM 00pa3oM BBIHUMAIOT JBA
mapa. Haiiiute BeposTHOCTB TOTO, YTO 00a 1apa OKaxyTcst YEPHBIMU.

2.113 xonozs! B 36 KapT HayraJ BEIHUMAIOT OJHY KapTy. Hailiiure BEpoATHOCTH TOTO, YTO
3Ta KapTa 100 AaMa, MO0 KapTa YepBOBOW MaCTH.

3.B maptum u3 16 neraneir umerorcs 6 OpaxoBaHHBIX. KakoBa BEpOSTHOCTh TOTO, YTO
cpenu HayJady OTOOpaHHBIX 8 meTajei okaxyTces 3 OpakoBaHHBIE?

4.ToBap ompenenéHHOM MapKu 3aBO3WJIM B TOProBbIi IEHTp ¢ Tpéx 6a3. BepostHocTH
TOTO, YTO JAaHHBI TOBAap €CTh B HaJMYMM Ha TMEPBOM, BTOPOW U TpeTheill 0aszax, paHbl
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cootBercTBeHHO: 0,6; 0,7; 0,8. Haiinure BeposITHOCTh TOTO, UTO HYKHBIM TOBap €CTh TOJbKO Ha
OJIHOH 0Oazse.

Bapuanr 2

1.B ypue nexar 6 Genbix u 4 u€pHbIX mapoB. CiaydallHbIM 00pa3oM BBIHMMAIOT JIBa
nrapa. Haiiqute BeposiTHOCTh TOTO, YTO 004 IIapa OKaXXyTcs YEPHBIMH.

2.13 xonozasl B 36 kapT HayraJl BBIHUMAIOT OJHY KapTy. Haiiqure BeposiTHOCTh TOTO, YTO
9Ta KapTta 0o ama, Tubo KapTa 4epBOBOM MACTH.

3.B maptuu u3 18 geraneir umetorcss § OpakoBaHHBIX. KakoBa BEpOSTHOCTH TOTO, YTO
cpeau HayJaady OTOOpaHHBIX 9 neTaneit okaxyres 4 OpakoBaHHbBIE?

4.ToBap ompene’aEHHON MapKy 3aBO3WIM B TOProBbIM HEHTp ¢ TpEéx 0a3. BepostHOCTH
TOTO, YTO JaHHBIH TOBAp €CTb B HAJIMYUM HA IEPBOM, BTOPOH M TpeThel Oazax, paHbI
cootBercTBeHHO: 0,6; 0,7; 0,8. Haiinutre BEposITHOCTh TOTO, UTO HYKHBIM TOBap €CTh TOJBKO Ha

IBYX 0azax.
3aganue 24
Bapuanr 1

1. Cratucruueckoe pacrpejieleHue BbIOOPKH MTPEICTaBICHO Ta0IuLeH:
Xi 2 4 6 8 10
o} 3 S) 7 9 11

Ompenenure:
1) Mojy BapualMOHHOTO Psifa;
2) MeauaHy BapUaIlMOHHOTO Psa.

2. 3anummuTe BapUAIMOHHBIN PSAJ M CTAaTUCTHYECKOE paclpeieseHUue 3JIEeMEHTOB BBIOOPKH
10, 12, 10, 15, 14, 11, 15, 11, 12, 13, 15, 10, 12, 16, 15, 13, 16 — u3 yucna oTOOpPaHHBIX
JTHEH 3a STHBaph MECSI] COTpyAHUKaMH pupMbl. OnpeenuTe:

1) 06bEM BBIOOPKH;
2) pa3max BBIOOPKH.
3. Craructudeckoe pacrpe/eseHne BEIOOPKH MPEICTAaBICHO TaOIUIICH:

Xi 5 6 7
n; 2 1 2
Haitgure:
1) BBIOOPOYHYIO CPETHIOND;
2) BBIOOPOYHYIO TUCIIEPCHIO;
3) BBIOOpOUYHOE CpeiHEe KBAIPATHYHOE OTKIOHCHHUE.
Bapmuanr 2
1. Craructuyeckoe pacrpe/esicHue BHIOOPKHU MPEICTABICHO TaOIUIICH:
Xi 3 5 7 9 11
Ni 2 4 6 8 10
Omnpenenure:
3) Moy BapHAIMOHHOTO PsIa;
4) MemuaHy BapHAIlMOHHOTO Psi/a.
3. 3anumuTe BapUAIIMOHHBIA PSAJ M CTATHCTHYECKOE pacIpeiieiiCHue 3JIEMEHTOB BBIOOPKH

11, 12, 18, 15, 14, 11, 15, 16, 15, 13, 15, 16, 12, 15, 17, 13, 18 — u3 yucna oToOpaHHBIX
JTHEH 3a STHBaph MecsIl COTpyaHuKaMu (pupmbl. Onipenenure:
1) 00BEéM BBIOOPKH;
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2) pa3max BBIOOPKH.

60

3. Cratuctuyeckoe pacrpe/iesieHue BIOOPKH MPEICTABICHO TaOIUIICH:

Xi 4 5 6
ni 3 1 3
Haiinure:
1) BBIOOPOYHYIO CPEAHIONO;
2) BBIOOPOYHYIO JAUCIIEPCHUIO;

3)
3aganue 25

BBI60pO‘lHOC CpE€AHEC KBAAPAaTUYHOC OTKIIOHCHUC.

[IpumenuTe pasHbie TpaBuiIa ACHCTBUN TEPBOM, BTOPOM M TPEThbEW CTyNEeHEW mpu padoTe ¢

KOMIIJICKCHBIMU YHUCJIaMH W PCUHICHUHA ypaBHeHI/II;’I C OTpULIATCIIbHBIM AJUCKPHUMHWHAHTOM (BBIHO.HHI/ITC

KaX]IbIi CBOM BapuaHT, No - HOMep BapuaHTa):

Haitinure Haiinun Pemut Pemmte Halinure 3HaueHu¢
CyMMY H® pPa3HOCTE € € YpaBHCHHE | ypaBHCHHC BBIpKCHHU
KOMIIJICKCHBIX YHUCECJII HpOI/ISBeIleHI/Ie

u HJaCTHOS
HUCCIT
Z,=1,3-2,5iu Z,=- x°+25 X°- a)2i°+i”; 6)8i”";
Z,=-05-2,3i | 7+2i =0 6x+10=0 B) 5i1°+5i°1-9i%+j*
Z,=4-3i
Z,=-1,3-24iu Z,=-1- x°+0,2 X°- a)6i“+5i7; 6)i°™:
Z,=05-23i | 3i 5=0 4x+5=0 B) 2it7+3i-5i%+j*
Z,=6-3i

Z:=14-2,liu Z,=- x“+16 X“+6x+1 a)3i“+3i*; 6)15i™°

Z,=-0,5+2,3i | 1+3i =0 0=0 B) 7i°+7i3-9i%"+i*

22:6-3i

Z,=1,8-2,5in Z,=3+4 x“+0,1 X°- a)5i*+4i7; 6)4i'";

Z,=-09-2,7i |i 6=0 8x+20=0 B) 2it/+3i%%-7i%%+i%

22:5-3i

Z:,=1,7-2,5in Zi=- X“+9= X°- a)i*+3i”; 6)6i;

Z,=-0,8-2,2i | 3+4i 0 2x+10=0 B) 2i%+6i%

Z,=-5- 9i%+5j*
3i
Z,=1,2-2.9iu Z,=- x°+0,0 X a)5i°+i”; 6)8i™";
Z,=-0,9-2,1i | 3+4i 1=0 6x+15=0 B) 7i+3i%"-8i* +i®
Z,=5-3i
Z1=1,5-23iu Z,=-1- x°+0,0 X a)i*+2i%; 6)i'";
Z,=-0,8-2,8i | 2i 4=0 7x+15=0 B) 3i®+4i*"-8i'!+2i
Z,=4-2i

Z,=1,4-2,7iu Z,=- x°+36 X a)i*+i; 6)i'™";

Z,=-0,4-29i | 1+4i =0 5x+12=0 B) 2i%+3i*"-8i®!+i"’

22:4-3i
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Z,=1,1-22iu Z,=- x°+49 X“+H4x+1 a)5i°+i™; 6)i;
Z,=-0,6-2,5i | 1+2i =0 1=0 B) 2i°+5i%°
Zy=4+2 4i*+3i%
[
Z,=1,9-23iu Z,=- x°+81 X“+3x+9 a)di*+i?; 6)i™;
Z,=-0,4-2,2i | 1+2i =0 =0 B) 9i2+3i%-7i*+i?
22:4-2|
Z,=1,6-2,5iu Z,=- x°+0,0 X“+2x+2 a)3i*+i?; 6)5i"";
Z,=-0,6-2,1i | 1+2i 025=0 0=0 B) 5i°>+2i'-6i*+i?/
Z,=2+3
[
Z,=15-2,8iu Z,=- x°+0,8 X°- a)i*+7i%; 6)i;
Z,=-0,7-2,2i | 1+2i 1=0 x+2,5=0 B) 8i*+3i®-6i°1+i®
Z,=2-3i
Z,=1,8-2,5iu Z,=- x°+0,4 X“+x+15 a)7i+i™; 6)3i™°;
Z,=-0,7-2,9i | 3+4i 9=0 0 B) 6it1+2i%-5i%°+i*
Z,=4-3i
Z,=1,8-2,8iu Z,=- x°+25 X°- a)i*+9i”; 6)11i™"
Z,=-0,5-2,5i | 3+4i =0 2x+11=0 B) 2i°+4i%-6i* +i°’
22:4-3|
Z,=1,6-2,7in Z,=- x°+0,3 X“+5x+1 a)i*+4i”; 6)i™;
Z,=-0,7-2,3i | 1+4i 6=0 3=0 B) 2it"+5i%-6i%%+i%
Z,=1+3
i
Z:=1,9-2.9i n Z;=- x°+10 X°- a)5i*+i”; 6)i°;
Z,=-0,9-2,1i | 7+2i 0=0 8x+21=0 B) 4i%+3i%"-6i"+i°
Z,=4-3i
Z,=1,4-27iu Z,=- X°+4= X“+9x+2 a)2i+i%; 6)i'"";
Z,=-0,2-2,3i | 1+4i 0 2=0 B) 2i°+3i%®
Z,=1-3i 6i*1+5i*
Z,=1,3-23iu Z,=- X“+1= X’ a)3i*+2i%; 6)i™";
Z,=-0,3-2,7i | 1+4i 0 7x+16=0 B) 7i+2it"-6i* +i*
Z,=3-3i
Z1=1,2-2,6iu Z,=- x°+0,0 X“+10x+ a)i*+3i%; 6)2i™";
Z,=-0,3-2,4i | 1+4i 016=0 36=0 B) 12i19+3i%
Z,=2-3i 6i%l+i*
Z:=1,3-2.9iun Z;=- x°+0,0 X°- a)di*+i%; 6)i™;
Z,=-0,6-2,5i | 1+4i 4=0 11x+35=0 B) 9i%+3i%"-6i* +i’
22:5-3i
3aganue 26
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Bapuanr 1:
1. [lanbl KOMIUIEKCHBIC uncHa: z; = 2 — 3i,Z, =i + 1, zz3 = —1 — i. Boruucnure:
a)zy + 2y, 0)zy+23; B)Zy — 2y T)Zy; — 235 M) Zy°Zy ©)Z3°Z.

Borumciare: a) (2-1)(2+1i)-(3-2i)+7; 6) (1 +i)".

1, 5—i

Haiit yacTHOE KOMIUJIEKCHBIX YHCET: Q) %; 0) vl B) s
[IpencraBuTh ciuenyromue KOMIUIEKCHBIE YHCIa B TPUTOHOMETPHUYECKON (opme:
a)-3;  0)-i B) 1 +i; r)—1+ iv3.
5. Haiitu xoopaunats! Touku M, n3o0pakarolieil KOMIUIEKCHOE YNCIIO0
z=2"+4i+2
6. PemuTe ypaBHEHHS B KOMIUIEKCHBIX YHCIIAX:
a)x?—4x+8=0; 6)x2+ix+6=0.

Bapuanr 2:

1. [laHbl KOMIUIEKCHBIC UncHa: Z; = 2 + I, Z, = 3i + 1, z3 = —2 — i. Beruucnure:

a)z1 +2Zy; 0)zy+23; B)Zy —Zy; T)Zy—2Z3; N)Z1'Zy; €)Z3°Z;.
Borancute: a) (3 +1)(3-1)- (6 +2i) +7; 6) (i - 1)*.
. 1 1 3+i
Haiit yacTHOE KOMIUJIEKCHBIX YHCET: Q) o 0) P B) —

[IpeacraBuTh cienyrome KOMILUIEKCHbIC YUCIIa B TPUTOHOMETPUUYECKOHN (hopme:
a)-4;,  0)i; B) 1-i; r)—V3 +i.
5. Haiitu koopaunats! Touku M, n3oOpaskaroiieil KOMILIEKCHOE YUCIIO0

2-3i . | 6i—4
2i+1 i+2
6. PemmuTe ypaBHCHHS B KOMIUICKCHBIX YHCIIAX:
a)x?—8x+17 = 0; 0) x% + ix + 20 = 0.
3ananue 27
Bapuanm Ne 1
sin3X_ x%—4x+1

3ananue 1. Haittu nmpenen: a) limy_,q o 6) lim,_,,

5 2X
; B)limx—>00(1+—)
2x+1 X

. _ 14 2
3ananue 2. Halitu Haubosbliee 1 HauMeHbIIee 3HaueHus1 QyHKIUU y = X - 4x“ Ha YUCIOBOM

orpeske [1; 3].
3ananne 3. Haitn unrerpan: [ 2x3 e *1dx.

. . 1
3ananue 4. Haiftu nnowmaaps GuUrypel, orpaHUu4€HHON JTUHUSAMH Y = sz 'y = X. Beimonauts

YEepPTEXK.

3amanue 5. Pemute nuddepennuanbHoe ypaBHeHue dy = (2x? — 5)dX W HaiiTH ero YacTHoe
peleHue, yA0BIETBOPSIONIee YCIOoBUAM: Tpu X = 1 y=4.

3ananue 6. B smuke 24 neranu. U3 Hux 4 OpakoBaHHBIX. KakoBa BepOSITHOCTH TOTO, YTO
HayTaJl B3sTas JIeTalb OKa)KeTCsl CTaHJapTHOM?
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Bapuanm Ne 2

sin 0,2X

_ —-3x
; 0) limX_,zxX 2 B) limx—>00(1 +§)

3ananue 1. Haiitu penen: a) limy_,, PR

Bananue 2. Haiiti Hambonbliee ¥ HaMMEHbIIee 3HAYCHHS QYHKIMK y = X° — 4x° -3X + 6 Ha
YHCIIOBOM OTpe3Ke [2; 4].

3x2
3ananue 3. Haiitu uHTerpan: | ——.
o rpat: [ o
3ananue 4. Haiftu mwiomans (UIypbl, OrpaHUYEHHON JMHHAMH y = Xx2—4 m y = 0.
BeinosiHUTE yepTEK.

3amanue 5. Pemuth quddepenunanbHoe ypaBHenue 6ydy = (2x + 1)dx u HaliTH ero 4acTHOe
pellIeHHe, YAOBICTBOPSIONIEE YCIOBHIM: IpU X = 1 y = 2.

3amanue 6. B marazune 30 map oOyBu naHHOro pasmepa. M3 HHX 3 mapbl CO CKpPBITHIMHU
nedexramu. KakoBa BepOsSTHOCTB TOTO, YTO MOKYMAaTeNb Kynmut 1 mapy o0yBu 6e3 nedekTon?

Bapuanm Ne 3

. . sin 8X . x2-4 . 1\%5%
3ananue 1. Haiitu mpenen: a) limy_,, — 0) lim,_,, > B) limx - oo (1 + -

9
3+Ex2 -5 Ha

3amanue 2. Haiitn HauGosbliee ¥ HauMeHbIEe 3HAYEHHS (YHKIUH y = X
uncioBoM otpeske [—1; 1].

3ananue 3. Haiitu unrerpan: [ 4 sin x-cos? xdx.

ananue 4. Haiity riommags GuUrypsl, OrpaHHEEHHOM THHISIMA Y = -X°-3X 1 y = 0. BoImoaHuTs
YEepPTEXK.

3amanue 5. Pemuth auddepennuansaoe ypaBHenue dy = (4x — 3)dx u HallTH ero yacTHOE
petieHue, yaoBiaeTBopstoiiee ycaoBusM: mpu X =0 y = 0.

3ananue 6. B rpynmne 20 cryneHtoB. M3 Hux 3 ornmuHmka. KakoBa BEpOSTHOCTH TOTO, YTO
Cpely OTIPaBJICHHBIX HA OJMMIIMANY CTYJAE€HTOB €CTh OTJINYHUK?

Bapuanm Ne 4
- X
sin= x2—-9

3ananue 1. Haittu npenen: a) limy_,, 73; 0) lim,_,; PR

3
> B)limx — 0(1 + x)x

3ananue 2. Haiftu HanGosbliee 1 HauMeHbllee 3HAaUeHU QYHKIUU y = x®—3x*— 9x + 4 Ha
YUCIIOBOM OTpe3Ke [2; 4].
3ananue 3. Haiitu unrerpar: [ 2x3 (x* + 1)7dx.
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3ananue 4. Haiitu mmomans QuUrypsl, OrpaHMYeHHOM mMHMAMH y = 2X - x2 m y = 0.
BeinosiHUTE yepTEXK.

3amanue 5. Pemuts nuddepenuumansHoe ypaBHenue ydy = (X - 3)dx u HalTH ero yacTHoe
pelieHue, yaoBieTBopstoliee yciaopusam: mpu x =0 y = 0.

3amganue 6. B maptum 20 nammodek, u3 HUX 4 OpakoBaHHBIX. KakoBa BEpOATHOCTH TOTO, YTO
Cpelu B3SITBIX HAyraj JaMIOuYeK O/Ha OKa)XeTcs HeOpaKOBaHHOM?

Bapuanm Ne 5

o . sin 7X . x2-11x+30
3amanue 1. Haiitu ipenen: a) limy_,o——; ©6) lim, s — e

4
-~ B) limx = oo(1 — x)x

5
3—EX2+6X—7Ha

. 1
3amanue 2. Haiitu HamboJbllice ¥ HAUMEHbIIIEE 3HAYCHUS QYHKIIUH Y = X
YHCIIOBOM OTpe3Ke [2; 4].

3aganue 3. HaliTu uHTErpa: f 5 cos x-sin* xdx.

. . 1
3amanue 4. Haiitn muomans GUrypsl, orpaHU4eHHON JIMHUSAMH Y = sz Uy = X. BenosHuTH

YEepTEeK.

3amanue 5. Pemuth auddepennmanbuoe ypaBuenue dy = (x + 1)dx u Haiftu ero yacTHoe
pelieHue, YA0BICTBOPSIONIee YCIoBusaM: pu X =0 y = -2.

3ananue 6. B ypHe 10 kpacHbIX, 8 cuHuX U 6 3eneHbIX mapoB. KakoBa BEpOATHOCTH TOTO, UTO
B3STHIN HayraJ Iap OKakKeTcs CHHUM?

Bapuanm Ne 6

sin 6X

. . . x2-3x
3anmanue 1. Haiitu mpexnen: a) limy_,, > 0) lim,_,; i

B)limx — oo (1 - i)_O'SX

X

2

3ananue 2. Halitu HaubOonblllee 1 HaUMEHbIIEe 3HAUYEHUS! QYHKIUU y = 2x3 — x® — 4x + 5Ha

yucioBoM otpeske [0; 2].

o xdx
3ananue 3. Haiitu unrerpan: [ T
X

3amanue 4. Haiitu miomans ¢Gurypel, OorpaHMYeHHON JMHUSAMH y = 6X - 3x% u y = X.
BbInonHUTE yepTex.

3amanue 5. Pemuts muddepenimansHoe ypaBHeHne ydy = Xdx 1 HalTH €ro 4acTHOE pEIlIeHHE,
YAOBJIETBOPSIONIEE YCIOBUSAM: MpU X =2 y = 1.

3amanue 6. B maptun 40 neraneil. M3 Hux 8 OpakoBaHHBIX. KakoBa BEpOSTHOCTH TOTO, 4TO
B3sITasi HAyraJ 1€Talb OKaKETCsl CTaHJapTHOM?
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6. HpI/IMepbl OLICHOYHBLIX CpPEeACTB Jsd IIPOBECACHUSA HpOMe)KyTO‘IHOﬁ

aTTeCcTALNH

o E

10.
11.
12.
13.
14.
15.
16.

17.
18.
19.
20.
21.

22.

23.

24.
25.

6.1 Bonpocel 1151 1udppepeHpOBAHHOTO 3a4eTa
IlepeyeHb KOHTPOJIbHBIX BOIPOCOB.

Martpuupbl, IeCTBHUS HaJl MaTPULIAMHU.

Onpenenurenu 1-ro, 2-ro, 3-ro nopsakoB. [IpaBuiio TpeyroabHUKOB.

Ornpenenurenu n-ro nopsiaka. Teopema Jlamnaca.

OOpatHas maTtpuna. AJITOpUTM HaXOKIEHHUSI 00OpaTHOM MaTpULIbI.

Panr marpunpl. AIropuTM BBIYMCIIEHHS PAaHra MaTpHIbl C MOMOULIbIO 3JEMEHTAPHBIX
peoOpa3oBaHUM.

Cucrema nuHeWHbIX ypaBHeHMH. Meton oOpatHoi MaTpuusl. Popmynsl Kpamepa.
Meron I'aycca.

BekTops! 1 onepanuy HaJ HUMH.

Koopnunats! BekTopa. [leiicTBus Hal BEKTOpaMu, 3alaHHBIMU B KOOPAMHATHON  (opme.
JlmHa BekTopa.

JlexapToBa npsiMOyTrosibHas cuctema koopauHart. [lonsipHas cuctema KoopiMHaT.
CkanipHO€, BEKTOPHOE M CMEUIaHHOE IIPOU3BE/ICHUSI BEKTOPOB.

OO6miee ypaBHEHHE NPSMOM JTMHUHU Ha TUIOCKOCTH.

[TapameTprueckre 1 KAHOHUYECKOE YPaBHEHUS MPSAMOI Ha MIIOCKOCTH.

YpaBHEHME NPSAMOM, TPOXOIALIEH YEPE3 IBE 3aJaHHBIE TOUKH.

YpaBHEHME NPSAMON JTMHUM B OTPE3Kax.

YpaBHeHUE MPSIMOM JIMHUU C YTIIOBBIM KO3 UIIEHTOM.

Yron mexny aByMsa npsMbIMH. KpuTepuum NapajuieIbHOCTH M NEPHEHAMKYISIPHOCTH
JIBYX TPSIMBIX.

Kpussbie Broporo nopsiaka. Kanonnuecknue ypaBHEHUsI OKPYKHOCTH, 3JUINIICA.

Kpussie Broporo nopsaaka. Kanonnueckoe ypaBHeHHE TUIIEPOOIIBI.

Kpussie Broporo nopsigka. Kanonnueckoe ypaBHeHHe napaOoibl.

[Tpenen ¢pynkuuu B Touke. OCHOBHBIE TEOPEMBI O MIpe/enax.

[Tpenen ¢yHKUIMM MU X, CTpeMsIEMCs K OECKOHEYHOCTU. 3aMeydaTellbHbIe IMpeJlebl.
Yucio e.

HenpepbiBHOCT (DyHKIIMK B TOUKE M HA MPOMEXyTKe. Touka HEMpepbIBHOCTH (PYHKITUH.
Touka pa3peiBa pyHKuuu. CBoiicTBa HenpepbIBHBIX GyHKIM. [Ipupamienre aprymenTa.
[Tpupamenue GyHKIUU.

[TpousBognas  ¢yukuuu. Huddepenunan Qynkuun. [‘eomeTpuyeckuil  cMbICH
MIPOU3BOJHON. MEeXaHNYECKUH CMBICI IPOU3BOIHOM.

Tabnuna npousBoanbiX. [lonstue cnoxuHol pyHkuu. [IponsBoaHas cinoxHONW QyHKIUH.
Cxema wuccnenoBanusi ¢yHkuuu. OO6nactb onpeneneHus QYHKIUH. MHOXKECTBO
3HayeHud pyHkuu. YetHOCTh M HeueTHOCTh ¢yHkuuu. Hymu ¢ynkuuu. Ipomexyrku
3HaKomocTossHCcTBAa  (yHKiuM. Bo3pactanue wu  yObIBaHMEe (YHKIHMM, TPaBHIO
HAXOXXJCHUS MTPOMEXKYTKOB MOHOTOHHOCTHU. TOUKHM 3KCTpeMyMmMa (QYHKLUH, MPABUIIO
HAXO0X/IEHUS SKCTPEMYMOB (YHKIIHH.
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IIpousBogHbple BBICIIMX NOPAAKOB. DU3HYECKUN CMBICT BTOPOM IIPOU3BOAHOM.
HccnenoBanue yHKIMH C TIOMOLIBIO BTOPOI MPOU3BOIHOM.

[TepBooOpaznas. Heomnpenenenusiii mHTerpas. OCHOBHBIE CBOWCTBA HEOIPENEIEHHOTO
UHTETpaJa.

Tabnuua HeonpeaeIeHHbIX UHTErPAJIOB.

MeToapl HUHTETPUPOBAHUSA: METOJ HENOCPEACTBEHHOIO MHTETPUPOBAHMS; METOJ 3aMEHBI
HEpEeMEHHOH (METOA MOJICTAHOBKHU ); METOJl MHTEIPUPOBAHMSI 110 YACTSM.

Onpenenennplii uHTerpas. [loHsTHE WHTErpasbHOW CyMMbl. JlocTaTOYHOE YCIIOBHE
CYIIIECTBOBAHHMS ONPEICICHHOT0 HHTErpaja (MHTErpUPyeMOCTH (DYHKIIHH).

OcHOBHBIE ~ CBOMCTBAa  ONPENECIEHHOIO  HHTEerpana. ['e€oMeTpuueckuili  CMBbICIH
OIPEEIEHHOr0 UHTErpaa.

MeTozp!l BBIYMCICHHUS OTIpeIeIeHHBIX HHTerpanoB. @opmyna HeroTona-Jleiitbnuna.
['eomerpuueckue u pU3NUECKre MPUIIOKEHUS ONPEEICHHOI0 MHTErpaa.

@DYHKIMY HECKOJIBKUX NIEPEMEHHBIX. YacTHBIE IPOU3BOJHBIE.

[Tonsatne  muddepenumanbHoro  ypaBHeHus. OOmee W 4yacTHOE — peLICHUE
IuddepeHManbHOro ypaBHeHus. MHTerpansHble kpuble. 3agaua Ko,

3anaun, npuBosAIKe K AU HepeHInaTbHbIM YPaBHEHUSM.

Mertonp! pemeHus nupHepeHInaNIbHBIX YpaBHEHHH.

Anrebpanueckas GpopMa KOMIIEKCHOTO yHcia. J[edCTBUS HaJ KOMIUIEKCHBIMU YHCIIAMH
B anireOpandeckoit popme. ['eomerprudeckast ”HTEpIpeTaIysi KOMIUIEKCHOTO YHCTIA.
Tpuronomerpuueckas (opmMa KOMIUIEKCHOTO uucnia. JeHCTBHS HajJ KOMIUIEKCHBIMU
YHCIaMU B TPUTOHOMETPUUECKOH hopme.

a. Ilpumepsl npakTHYECKHUX 3aJaHUH

5x
. 7
Berauciuts npeaen lim (l+—j :
X—>%0 3x

Breraucnuts MpEacibl:

43
2) lim 2 =X+ 6 jim

X—>0 2)(4 + X ’ X—>0

sin 5x

X3 +2x . x*-4
——-—;B) lim ——.
X°—4 x>m X+ 2X

Brraucuts nipenen lim
x—0

. 3x+X
Beraucnuts npenen lim ———.
x>0 X —2X

x? —10x+16
X—8 '
Bbruncinuth 3HaUCHHE MPOU3BOJHON CISAYIONMX (YHKIHUI B TOuke X, =4 :

a) f(X)=8x*—Inx;6) f(X)=x>+5x.

Beraucnuts npegen IirT}3
X—>

Haiitu npousBoanyto QyHKImu Yy = (X4 —5x% + X)7 .
11x-8

2x+4
2x°-8

Haiitn npousBoanyto GyHKIUU Y =

Haiitu nponsBoanyto GpyHKIMM Yy =€
Haiiti npoussonyto Gpyukuuu Y = In (8X4 —3x% + 2).
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. . 4-x3+x%-2x
Haiitu HeomnpeaeeHHbIN HHTErpa I dx.
X

Haiitu HeonpeaeeHHbINA HHTErpajl METOI0M 3aMEHBI IEPEMEHHOM :
3 4 .
a).[x2 -e* dx 6)_[(6x+11) dx B)ICOS(GX—l)dX r).[sln6 X-cosxdx.

BpruucnuTe onpeneneHHbli HHTETpal:

2 3 4
2X° + X
B)_[—

3 1
a) _([(5x +1)dx 6)£(x—5)xdx 2 dx.

0
CKOpOCTh JIBIKEHHs TOUKH M3MEHSeTCs 110 3aKoHy V =5t% +4t +2 (m/c). Haiiti myTs S,
MPONEHHBINA TOYKOM 3a 4 ¢ OT Hayaja ABUKCHHUSI.
Berurcnuth 00beM TeTa, MOTYYCHHOTO OT BpalleHHs (GUTyphl, OTPAaHNYCHHON JTHHUSMU
y:XZ, y=0, x=1, x=3, Bokpyr ocu OX.
BBIYHCIUTH TUIOMIAAb GUIyYpHI, OrPAaHHYCHHON THHIsIME Y =X, y =0, x=1, x=2.
Pemnute ypaBHeHue: x?—-0,64 =0.
Pemnts ypaBHenue: x2 — 6x + 25 = 0.
Pemmmte cucremy ypaBHeHuit: a) meromom [aycca, 0) mo ¢opmynam Kpamepa, B)
2x —y—z =4,

METOI0M 0OpaTHON MaTPHIIBI {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
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