[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0

WUHdopmaumsa o Bnagenbue: . o

®O10: borpaMURHEGIERCTBO HAYKHU 1 BLICIHEI'O OBPA3OBAHU A POCCUMCKOU ®EJJEPALIMN
[lomkHocTb: lpopekTop no 06pasosaTedgpEPasisid’ Fody1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOC

flara noanucarng: 07.08.2025 13:42:28  yypeskieHn¢ MHKITIO3MBHOTO BHICIIErO 0OPa30BaHMs

YHWKaNbHbIA NPOrpaMMHbIN KJTHOY: «M CKOBCKHﬁ rocyﬂapCTBeHHBIi/i

ec85dd5a839619d48ea76b2d23dba88a9¢82091a .
LYMAH HO-)KOHOMHYECKHH YHUBEPCUTET

(®PI'bOY UBO «<MI'TDIY»)

YTBEPXIAIO

[IpopekTop 1o yueOHO-METOAMYECKON paboTe
4 )

NOKYMEHT NOANNCAH
SNEKTPOHHOW NMOAMNUCHIO

Ceptudukar: 041CDIB1001CAF77894D606F5F479EB1E9
Bnapeneu: Caxapuyk Enena CepreesHa
[leicteuteneH: ¢ 26.09.2022 po 26.09.2023

. J

®OHJ OHUEHOYHBLIX CPEJACTB
b1.0.06 MaremaTuka
HAaNMEHOBAHNE IUCIIUTUIMNHBI

09.03.03 «IIpuknansas nHdOPMATUKAY
QP 1 HANMCHOBAHKE HAIPABICHUS TIOTOTOBKH

[Mudposas Tpancopmarius
HanpaBJIeHHOCTh (poduIIb)

Mocksa 2023



Pa3paboTuuk:

MITDYVY. nonest Kabeaps! HHGOPMAITHOHHBIX TEXHOIOTHH 1 knbepbe30acHOCTH
MeCTO PaboThl, 3aHUMAEMAs JOTKHOCTD

@ AxmenoB P.D.. «31» _03 2023 r.
SHO.

NONMNCH Jara

®OH/T OLEHOYHBIX CPEJCTB PACCMOTPEH W OJOOpeH Ha 3acefaHud Kaepsl WudopMalmoHHbIX

TEXHOIOTUH ¥ KubepOe30nacHOCTH
(mpotoxon Ne _9 or«03»__ 04  2023r.)

Ha 3acenannn YueOHo-MeToauyeckoro copera MITOY
(mpotoxon Ne _3 or«26»___ 04 2023 r.)

CormacoBaHo:,

IIpencraBuTens paboToxaTens % (}

wi oObeuHeHus paboTonarenei QU’L '/ ﬂ/,w;Hﬂ//g.I/I.O/

AL, L1715, (7 Ptppee “putrtse cxcese
(OIKHOCTH, MECTO PabOTHI) s 3L

« 3 » Via 204 %,

Haqanmeo-Meromqecxoro yIIpaBICHUS
™~— W.I'. mutpuena

« <&y 2 2023 T.
HauansHuk OHMYECKOTO OTAENa

-E% JI.E. 'anteenox
R4 S 2023 r.
Jlexan TuK

X A.H. Pynues
«K2E» 2023 .




1.ITACIIOPT ®OHJIA OIEHOYHBIX CPEJICTB

110 AU CLHUITTIMHE «MaremMaTuka»

OneHOYHBIE CpEACTBA COCTABJISIOTCS B COOTBETCTBUM C paboueil mporpammoi
JTUCIUIUIMHBL U MIPEICTABIISIOT COO0M COBOKYITHOCTh KOHTPOJIEHO-M3MEPHUTEIBHBIX MaTePUAIOB
(TunoBble 3amauM (3a7aHusl), KOHTPOJbHBIE PAaOOTHI, TECThl W [p.), MPEIAHA3HAUEHHBIX [
M3MEpEHUs YPOBHS TOCTIKEHUST 00yUJaIONUMUCS YCTAaHOBIICHHBIX PE3YyIbTaTOB O0YUCHUSI.

OueHOYHBIE CpelCTBA HUCIOJB3YIOTCS MpPH  IMPOBEACHUU TEKYIIErOo  KOHTPOJIS
YCIEBAEMOCTH U ITPOMEKYTOUYHOM aTTeCcTaliu.

Tabmuua 1 - [lepeuens koMneTeHnH, (POPMUPYEMBIX B IIPOLIECCE OCBOSHUS TUCIUTUINHBI

Kon
HaumeHnoBaHue pe3yJbTaTa 00y4eHHsI
KOMIIeTeHMH
OIlK-1 Crnioco0eH NpuMeHATh €CTECTBEHHOHAYYHbIE U OOIIEUHKEHEPHbIE 3HAHMUS,

MCTOABI MAaTCMATHUYCCKOI'0 aHajin3a U MOJACIMPOBAHUA, TCOPETHUICCKOI0 1
OKCIICPUMCHTAJILHOT'O UCCIICAOBAH B HpO(i)eCCI/IOHaJIBHOI\/JI JCATCIIBHOCTHU

OIIK-1.1. 3HaeT OCHOBBI MaTeMAaTHKH, (PU3HKH, BBIYUCITUTCIBHOW TEXHUKH
Y TIPOTpaMMHUPOBAHUSI.

OIIK-1.2. Ymeer pemaTh CTaHIapTHbIC NPO(ECCHOHANBHBIE 3aJaud C
MPUMCHCHHEM €CTECTBEHHOHAYYHBIX M  OOIICHH)KEHEPHBIX 3HAHUM,
METOJIOB MAaTeMAaTUYECKOTO aHaIN3a U MOJIEIUPOBAHHUS.

OIIK-1.3. Bnaneer HaBbIKAMU TEOPETUYECKOTO U SKCIEPUMEHTAIHHOIO

HccIe0BaHus 00BEKTOB TPO(PECCHOHATIEHON AESITETHHOCTH.

KoHeuHbIMH pe3ynbTaTaMH OCBOEHHS JAMCLUMIUIMHBL SIBISIFOTCS  C()OPMHUPOBAHHbBIE
KOTHUTHUBHBIE JIECKPUIITOPBI «3HAaThb», «YMETb», «BIAAETb», PACIHCAHHBIE II0 OTIEIIBHBIM
koMmreTeHIusIM. dopMupoBaHHe IeCKPUNTOPOB MPOUCXOAUT B TEUEHHUE BCErO CEMECTpa IO
JTaraM B paMKaX KOHTAaKTHOH paboThl, BKJIIOYAIOIIEH pasziIUuHble BUABI 3aHATHH U
CaMOCTOSITENIbHOM paboThl, C MPUMEHEHUEM pazIuYHbIX (OpM U MeTOH0B 00yueHHus (Tabdin.2).



2.JIEPEYEHb OIEHOYHBIX CPEJICTB!

No | HaumenoBanue XapakTepruCTHKA OLIEHOYHOTO CPEACTBA [Ipencrasnenue onenounoro cpeacrea B POC
OLIEHOYHOTO
cpeacTBa
1 | Henosas/ CoBMmecTHas eATeNIbHOCTD TPYIIBI 00y4YaIOINXCs U Tewma (mpo6iema), KOHIEIHS, POJIH U OKUIAEMbIH pe3ysbTaT Mo
poseBas urpa npernojaBaTess Mo yIpaBIeHUEM MPEenoaaBaTeis C Lelbo KaXKIOU Urpe

peleHus y4eOHBIX 1 PO eCCHOHATBHO-OPUEHTHPOBAHHBIX
3aJa4 IMyTeM UTPOBOTO MOJICIIMPOBAHUS PeaIbHOM MPOOIEeMHOM
curyauuu. [1o3BoJsieT oleHUBaTh yMEHUE aHAIN3UPOBATH U
pemaTh THIHYHbIE MPO(heCCHOHATIbHbIE 3a1a4H.

2 | Keiic-3anaua [Ipo6nemHoe 3a1aHne, B KOTOPOM O0YyYaroIeMycs peiaraloT | 3aiaHust IS pelieHusl Keic-3a1aun
OCMBICJIUTB PeallbHYI0 NPOo(ecCHOHATbHO-OPUEHTUPOBAHHYIO
CUTYAIMIO, HEOOXOIUMYIO JIJIsl pelIeHHus JaHHOW MPOOIeMBbl.

3 | KomnokBuym CpencTBo KOHTPOJISl YCBOSHHS Y4eOHOTO MaTepuasa TEMBI, Bonpocsr mo Temam/paszaenam IUCHUTUTAHBL
paszena Win pa3IesioB TUCIUIUIMHBI, OPraHM30BaHHOE KaK
y4eOHOe 3aHsTHE B BUJIE COOECE0BaHUs MTPETIOIaBaTeNs C
00yYaIOITUMHUCS.

4 | Kpyruslii cton O1eHOYHBIE CPE/ICTBA, TO3BOJISIOIINE BKIIOYUTH o0y4aromuxcs | [lepedeHp AUCKYCCHOHHBIX TEM JUIsl TPOBEACHUS KPYTJIOTO CTOJa
(nuckyccus, B IIPOIIECC OOCYKICHHUS CIIOPHOTO BOTIPOCA, MPOOIEMBI U (TMCKyCcCUH, TIOJIEMUKH, TUCITYTa, 1e0aToB)
MOJIEMUKA, OILICHUTh UX YMEHHE apTryMEHTUPOBATH COOCTBEHHYIO TOUKY
JICTIYT, 1e0aThl) | 3peHws.

5 | loptdonmo LleneBas mogbopka paboT CTyI€HTa, PACKPBIBAIOIAS €TO Crpykrypa nmoptosmo

WHAWBUAYAJIbHBIC O6paSOBaTeHBHBIC JOCTH)XKXCHUSA B O,ZIHOI>'I nim
HCCKOJIbBKHX y‘Ie6HBIX JUCIHHUITIIMHAX.

1 YkasbiBatoTca OuUeHO4YHble CpeacTea, NpumeHAemble B Xo4e peannsaumm pa6oqel7| nporpammbl AaHHOﬁ ANCcUunnanHbl.




HaumenoBanue
OLIEHOYHOT'O
CpeJCTBa

XapakTepucTUuKa OLIEHOYHOTO CPeCTBa

[IpencraBnenue oueHouHoro cpeactsa B @OC

[Ipoext

KoHeuHslil npoayKT, mojty4aeMsblil B pe3yibTaTe [NIAHUPOBaHUS
Y BBITIOJIHEHUS] KOMILIEKCa y4eOHBIX U UCCIIE0BATEIbCKUX
3ananuii. [103BOJISIET OIICHUTH YMEHHUS 00YJaOIUXCS
CaMOCTOSITEJIbHO KOHCTPYHPOBATh CBOU 3HAHUS B Mpoliecce
pelIeHus MPaKTUYECKUX 3a/1a4 U IPo0JieM, OpUEHTUPOBATHCS B
UH(OPMALIMOHHOM TIPOCTPAHCTBE U YPOBEHb
c(OPMHPOBAHHOCTH aHATUTHYECKHX, UCCIIEAOBATEIHCKUX
HAaBBIKOB, HABBIKOB IPAKTUYECKOI0 U TBOPUECKOTO MBILIUICHHUS.
Mo>KeT BBINOIHATHCS B MHAMBUAYaJIbHOM MOPSAJKE WX IPYIIION
o0yyaromuxcs.

TeMblI T PYIIIOBBIX W/ WIH HHAWBUAYAJIbHBIX IIPOCKTOB

Pewienue
Pa3HOYPOBHEBBIX
3a/1a4 (3a7aHui)

Pasnuyaror 3a1aum 1 3aJaHus:

a) PeNPOTYKTHBHOTO YPOBHS, TO3BOJISIONINE OLICHUBATh U
JMAarHOCTUPOBATh 3HaHHE (PaKTHIECKOro Marepuana (0a30BbIe
HOHSATHS, AITOPUTMBI, (DaKThl) U YMEHHE MPABHIBHO
VICTIOJIB30BAaTh CIICIMAIbHBIC TEPMUHBI U TOHSTHUS, Y3HABaHHE
O0OBEKTOB U3YYCHHUS B paMKaX OIPE/IENICHHOTO pa3zena
JMCIUTUIAHB;

0) pPEKOHCTPYKTHBHOTO YPOBHS, IIO3BOJISIONINE OIICHUBATH H
JIMarHOCTHPOBATh YMEHHSI CHHTE3HPOBATh, aHATM3UPOBATD,
00001maTh (pakTUIECKU 1 TEOPETUIECKUN MaTepua ¢
(GopMyIHpOBaHNEM KOHKPETHBIX BBIBOJIOB, YCTAHOBJIEHUEM
HPUYMHHO-CJIC/ICTBEHHBIX CBSI3EH;

B) TBOPUYECKOT'O YPOBHSI, O3BOJISAIOIINE OLIEHUBATH U
JMarHOCTUPOBATh YMEHMS, MUHTEITPHUPOBATh 3HAHUS PA3TUIHBIX
obJsiacTeil, apryMeHTHPOBaTh COOCTBEHHYIO TOUKY 3PEHHUSL.

KomMmruiexT pazHOypOBHEBBIX 3a/1a4 (3aaHuil)

Occe

CpenctBo, TTO3BOJISIONIEE OLICHUTH YMEHHE 00YJaroIerocs
IMAUCbMEHHO H3J1aratb CyThb MIOCTaBICHHON HpO6J'IeMBI,
CaMOCTOSTENILHO MTPOBOANTH aHAIN3 ITOH MPOOIEMBI C
HUCIIOJIB30BAHHUEM KOHIIGHHI/Iﬁ 1 aHAJIUTHUYCCKOI'O
WHCTPYMEHTAPHs COOTBETCTBYIOIIEN AUCUUILIINHEL, AENAaTh
BBIBOJIbI, 0000IIA0IIIe aBTOPCKYIO TIO3UIUIO 110 TIOCTABICHHOM
npobiieme.

TewMmsl acce

Tect

CpencTBo, MO3BOJISIONIEE OLIEHUTh YPOBEHb 3HAHUN
oOyuarolerocs myTeM BbIOOpa UM OJHOTO U3 HECKOJIBKUX
BAPHAHTOB OTBETOB HA MOCTABJIEHHBIN BOITPOC. BO3MOXKHO

TecToBbIC 3aJaHus




HCIIOJIb30BAHUEC TCCTOBBIX BOIIPOCOB, IPECAYCMATPUBAIOIIINX
BBO/JI 00YJarOITUMCSI KOPOTKOTO M OJHO3HAYHOT'O OTBETA Ha
TIOCTaBJICHHBIN BOMIPOC.

Tabnuna 3 - @opMupoBaHUE KOMIIETEHIIUH B MPOLIECCe U3YUEHUS JUCIUTUINHBL:

Kon VYpoBeHb OcBOeHMs | VIHAMKATOpsl  JOCTHKeHMs | Bum  yueOHbIX  3aHstuii!, | Kontponupyemble pasjensl u | OleHOYHbIE CpEeACTBa,
KOMIIETEHIIUM | KOMIIETEHLIUMN KOMIIETEHIIUH paboThl, GOPMBI ¥ METOABI | TEMbI AUCIUILIMHEL UCIOJIb3yEMblIE ISt
o0y4eHus, OLIEHK!U YPOBHS
CHOCOOCTBYIOIIE c(OPMHUPOBAHHOCTH
(bopMUpOBaHHUIO " KommeTeHuu®
Pa3BUTHIO KOMIETEHIIHIA>
OIIK-1 3uaem
Henocrarounsrii OIIK-1. Crynent He | JIekinoHHbIe u | 1. KowmruiekcHble 9ncia. Texkymmii  KOHTpOIb — —
YPOBECHL CIIOCOOEH  CaMOCTOATENIBHO | MPAKTHYECKUE 3aHATHSA, | 2. MaTrpuIbl U ONPENETUTEH, | YCTHBIH OIpoc,
BBIJICIIATh IJIaBHBIE | caMocTosiTenbHass — pabora | 3. CucTeMsl JUHENHBIX | TCCTUPOBAHUC u
MOJIOKECHUSI B H3YyYEHHOM | OOYYArONIMXCS, MOATOTOBKA anreOpanvecKux PasHOYPOBHEBBIC 3a/1aHHA.
MaTepuase JUCLHUIUINHBIL. U cladya IMPOMEKYTOUYHOU ypaBHEHMUII.
CryneHT He yMmeeT pemiaTh | arTecTaluH. 4. DneMeHTsI MaTpUYHOTO
CTaHJAapTHBIE aHaJIn3a.
npodeCCHOHANIbHBIE 33/1a4H C 5. AHanuTHYeCcKas reOMEeTpHsl.
IIPUMEHEHUEM 6. Teopus npenenos.
€CTECTBEHHOHAYYHBIX 7. Huddepennmansruoe
3HaHUH, METO/I0B HCUUCIIEHUE byHKIMN
AQHAINTUYECKOM T€OMETPHH, OJIHOU ITEPEMEHHOM.
JIMHENHOU anreopsl 5 8. HMHTerpanbHOE UCYHCIICHHE
MaTeMaTUYECKOTO aHan3a. byHKIH OJIHOM
Crynent HE BJIaJICET MIEPEMEHHOM.
HaBbIKAMHU TEOPETHUYECKOIO U 9. @®yHKIUHU HECKOJIbKMX
IIPAKTUYECKOTO MTPUMEHECHHUS NIEPEMEHHBIX.

! JleKLMOHHBIE 3aHATHS, IPAKTUYECKHIE 3AHATHSL, TAOOPATOPHBIE 3aHATUS, CAMOCTOATENbHAs padoTa. ..
2 Heo6X0qMMO yKa3aTh aKTHBHBIE W MHTEPAKTUBHBIE METOBI 0OYdeHHUS (HAIIPUMED, MHTEPAKTUBHAS JICKIHSA, pab0oTa B MAJIBIX TPYIIIAX, METOABI MO3TOBOTO IITYyPMa U T.11.),

CIOCOOCTBYIOIIHE PAa3BUTHIO Y O0YJAFOIINXCS HABBIKOB KOMAHIHOW PaOOTHI, MEXIIMYHOCTHOW KOMMYHHUKAIINH, IPHHATHS PEIICHUH, THICPCKUX KaueCTB.




3 HaumeHoBanue TeMbl (pasjena) 6epercs us paboueil mporpamMmbl JUCHUILIMHBL

4 OLEHOYHOE CPEJICTBO JI0JUKHO BEIGUPATHLCSA € YUETOM 3aIUIaHMPOBAHHBIX PE3YJIETATOR OCBOEHHS JUCIUILIMHBI, HATIPHMED:
«3HaTh» — cobeceoBaHNe, KOJJIOKBUYM, TECT. ..

«YMeTb», «BrnaneTs» — MHOUBHUAYaIbHBIA HIIM TPYIIIOBOI IPOEKT, Kekc-3a1aya, AenoBast (posieBast)

urpa, noprdonuo...



METOI0B AHAIIUTUYECKOU 10. Psappl
TEOMETPUH, JIMHEUHOMU
anreOpbl 1 MAaTEMaTUIECKOTO
aHanu3a.




ba30BbIi1 ypOBEHb

OIIK-1.1. Crynentr ycBoun

OCHOBHOE COZIepKaHHe
MaTepuana JUCIUILINHBI, HO
nMeeT poOIeMBbl B

ycBOeHuM Marepuaia. Mimeer
HECHUCTEMaTHU3UPOBaHHbIE
3HAHUS 00 OCHOBax
MaTeMaTUKH.

JlekmonHsie u
NPaKTHYECKHE 3aHATHA,
camocTosiTenbHas ~ pabora

o0yyaromuxcsi, MOAr0TOBKa
U clada IPOMEXYyTOYHON
aTTeCTallMH.

a

Kommiekcurie yncia.
Marpuiibl ¥ ONpeACIIUTENH.

Cucremsl JUHEHWHBIX
areOpanvdecKux
YPaBHEHHUI.

DneMeHTbI MaTPUYHOTO
aHaJM3a.

AHaJIUTHYECKasi TEOMETPHSL.
Teopus npenenos.
Huddepennmansaoe
MCUHUCIIEHUE byHKIIH
OJHOM EPEMEHHOM.
WNHTerpaibHOE HMCUHCIEHUE

byHKIUN OIHOH
IIEPEMEHHOM.
OyHKIMH HECKOJIbKHX
MepeMEHHBIX.

10. Panpl.

Texymui  KOHTpPOIb —
YCTHBIN ompoc,
TECTUPOBAHUE u
Pa3HOYpPOBHEBBIE

3aJJaHMU4.




Cpennuii ypoBeHb

OIIK-1.1. Ctynent ciocobex
CaMOCTOSTENILHO BBIIENISTE
TJIAaBHBIC ITOJIOKCHHUSA B
W3YYCHHOM MaTepuale.
3HaeT OCHOBBI MATCMATHKH.

JlekmonHsie u
IPaKTHYECKHe 3aHSTHS,
paboTa B MajbIX rpynmnax,
UHTEPaKTUBHAS JEKIIHS,
JCKyCCHS,
caMmocTosITeNnbHass ~ paboTa

00ydJaromuxcs, MoJAroToBKa
U c/laya TPOMEKYTOUHOH
aTTeCTaIHH.

a

Kommiekcurie yncia.
Marpuiibl ¥ ONpEACIIUTENH.

Cucremsl JUHEHWHBIX
areOpanvdecKux
YPaBHEHHUI.

DneMeHTbI MaTPUYHOTO
aHaJM3a.

AHaJIUTHYECKasi TEOMETPHSL.
Teopus npenenos.
Huddepennmansaoe
MCUHUCIIEHUE byHKIIH
OJHOM EPEMEHHOM.
WNHTerpaibHOE HMCUHCIEHUE

byHKIUN OIHOH
IIEPEMEHHOM.
OyHKIMH HECKOJIbKHX
MepeMEHHBIX.

10. Panpl.

Texymui  KOHTpPOIb —
YCTHBIN ompoc,
TECTUPOBAHUE u
Pa3HOYpPOBHEBBIE

3aJJaHMU4.




Bricokuii ypoBeHb

OIIK-1.1. CtyneHT 3Haer,
HOHUMAET, BBIACIISIET
TJIABHBIC ITIOJIOKCHHUA B
U3y4eHHOM MaTepuaie u
CIIOCOOEH J1aTh KPATKYIO
XapaKTEePUCTHKY OCHOBHBIM
UIesIM IIPOpabOTaHHOTO
Marepuala JUCIUTUTUHEIL.
3HaeT OCHOBBI MaTEMaTHUKH.
[Toka3sbiBaeT ry0oKoe
3HAaHHUEC W IIOHHMMAaHHEC IIO
U3y4aeMbIM TEMaM.

JlekmonHsie u
IPaKTHYECKHe 3aHSTHS,
paboTa B MajbIX rpynmnax,
UHTEPaKTUBHAS JEKIIHS,
JCKyCCHS,
caMmocTosITeNnbHass ~ paboTa

00ydJaromuxcs, MoJAroToBKa
U c/laya TPOMEKYTOUHOH
aTTeCTaIHH.

Kommiekcurie yncia.

2. Marpuisl u onpeaeuTeNu.

3. Cucremsl JUHEHWHBIX
areOpanvdecKux
YPaBHEHHUI.

4. DIeMeHTHI MaTPUYHOTO
aHaym3a.

5. AHanmuTH4ecKasi FeOMeTpusl.

6. Teopus npenenos.

7. JnddepenunanpHoe
MCUHUCIIEHUE byHKIIH
OJHOM EPEMEHHOM.

8. MHTerpanpbHOE HMCUYUCIEHUE
byHKIUN OIHOH
IIEPEMEHHOM.

9. dyHKIUHK HECKOJIBKUX
MepeMEHHBIX.

10. Panpl.

Texymui  KOHTpPOIb —
YCTHBIN ompoc,
TECTUPOBAHUE u
Pa3HOYpPOBHEBBIE

3aJJaHMU4.

Ymeem




ba30BbIi1 ypOBEHb

OIIK-1.2. CryneHt
UCIBITBIBACT 3aTPyJHEHUS B
X0JIe peUIeHMs CTaHIapTHBIX
npodecCHOHATIBHBIX 3ajay ¢
IIPUMEHEHUEM
€CTECTBEHHOHAYYHbIX
3HAHWH, METOJIOB
AQHAJIMTUYECKOW TI'EOMETpUH,
JIMHENHOU anreopbl u
MaTEMaTHYECKOTO aHAIIN3A.

JlekmonHsie u
IPaKTHYECKHe 3aHSTHS,
paboTa B MajbIX rpynmnax,
UHTEPaKTUBHAS JEKIIHS,
JCKyCCHS,
caMmocTosITeNnbHass ~ paboTa

00ydJaromuxcs, MoJAroToBKa
U c/laya TPOMEKYTOUHOH
aTTeCTaIHH.

a

Kommiekcurie yncia.
Marpuiibl ¥ ONpeACIIUTENH.

Cucremsl JUHEHWHBIX
areOpanvdecKux
YPaBHEHHUI.

DneMeHTbI MaTPUYHOTO
aHaJM3a.

AHaJIUTHYECKasi TEOMETPHSL.
Teopus npenenos.
Huddepennmansaoe
MCUHUCIIEHUE byHKIIH
OJHOM EPEMEHHOM.
WNHTerpaibHOE HMCUHCIEHUE

byHKIUN OIHOH
IIEPEMEHHOM.
OyHKIMH HECKOJIbKHX
MepeMEHHBIX.

10. Panpl.

Texymui  KOHTpPOIb —
YCTHBIN ompoc,
TECTUPOBAHUE u
Pa3HOYpPOBHEBBIE

3aJJaHMU4.




Cpennuii ypoBeHb

OIIK-1.2. CTyneHT ymeeT 1no
o0pasiy pemarb
CTaH/IapTHBIE
npodeccuoHanbHbIC 334a49U C
NpUMEHEHHEM
€CTECTBEHHOHAYYHbIX
3HAHWUM, METOI0B
AHAIUTUYECKON TEOMETPHH,
JMHEWHOW anreOpsl 1
MaTeMaTHUYECKOTO aHan3a.

JlekmonHsie u
IPaKTHYECKHe 3aHSTHS,
paboTa B MajbIX rpynmnax,
UHTEPaKTUBHAS JEKIIHS,
JCKyCCHS,
caMmocTosITeNnbHass ~ paboTa

00ydJaromuxcs, MoJAroToBKa
U c/laya TPOMEKYTOUHOH
aTTeCTaIHH.

a

Kommiekcurie yncia.
Marpuiibl ¥ ONpeACIIUTENH.

Cucremsl JUHEHWHBIX
areOpanvdecKux
YPaBHEHHUI.

DneMeHTbI MaTPUYHOTO
aHaJM3a.

AHaJIUTHYECKasi TEOMETPHSL.
Teopus npenenos.
Huddepennmansaoe
MCUHUCIIEHUE byHKIIH
OJHOM EPEMEHHOM.
WNHTerpaibHOE HMCUHCIEHUE

byHKIUN OIHOH
IIEPEMEHHOM.
OyHKIMH HECKOJIbKHX
MepeMEHHBIX.

10. Panpl.

Texymui  KOHTpPOIb —
YCTHBIN ompoc,
TECTUPOBAHUE u
Pa3HOYpPOBHEBBIE

3aJJaHMU4.




Bricokuii ypoBeHb

OIIK-1.2. CryneHt ymeer
pelarb CTaHJapTHHIC
npodecCHOHANILHBIC 3ajauH
c MPUMEHEHUEM
€CTECTBEHHOHAYYHbIX
3HAHUH, METOIOB
AQHAJIMTUYECKOM T€OMETPHH,
JTUHEWHOM anreOpbl u
MaTeMaTUYECKOT0 aHAIU3a.

JlekmonHsie u
IPaKTHYECKHe 3aHSTHS,
paboTa B MajbIX rpynmnax,
UHTEPaKTUBHAS JEKIIHS,
JCKyCCHS,
caMmocTosITeNnbHass ~ paboTa

00ydJaromuxcs, MoJAroToBKa
U c/laya TPOMEKYTOUHOH
aTTeCTaIHH.

Kommiekcurie yncia.

2. Marpuisl u onpeaeuTeNu.

3. Cucremsl JUHEHWHBIX
areOpanvdecKux
YPaBHEHHUI.

4. DIeMeHTHI MaTPUYHOTO
aHaym3a.

5. AHanmuTH4ecKasi FeOMeTpusl.

6. Teopus npenenos.

7. JnddepenunanpHoe
MCUHUCIIEHUE byHKIIH
OJHOM IepEMEHHOM.

8. HHTerpanbHOE HMCUYUCIEHUE
byHKIUN OIHOH
IIEPEMEHHOM.

9. dyHKIUHK HECKOJIBKUX
MepeMEHHBIX.

10. Panpl.

Texymui  KOHTpPOIb —
YCTHBIN ompoc,
TECTUPOBAHUE u
Pa3HOYpPOBHEBBIE

3aJJaHMU4.

Braoeem




ba30BbIi1 ypOBEHb

OIIK-1.3. CryneHT Biajeer
OCHOBHBIMHU HaBBIKAMH
TEOPETUYECKOTO u
MPAKTUYECKOr0 MPUMEHEHUS
METOIOB AHAIIUTUYECKOU
T€OMETPUH, JIMHEHHOM
anreOpbl 1 MATEeMaTUICCKOTO
aHanu3a.

JlekmonHsie u
IPaKTHYECKHe 3aHSTHS,
paboTa B MajbIX rpynmnax,
UHTEPaKTUBHAS JEKIIHS,
JCKyCCHS,
caMmocTosITeNnbHass ~ paboTa

00ydJaromuxcs, MoJAroToBKa
U c/laya TPOMEKYTOUHOH
aTTeCTaIHH.

a

Kommiekcurie yncia.
Marpuiibl ¥ ONpeACIIUTENH.

Cucremsl JUHEHWHBIX
areOpanvdecKux
YPaBHEHHUI.

DneMeHTbI MaTPUYHOTO
aHaJM3a.

AHaJIUTHYECKasi TEOMETPHSL.
Teopus npenenos.
Huddepennmansaoe
MCUHUCIIEHUE byHKIIH
OJHOM EPEMEHHOM.
WNHTerpaibHOE HMCUHCIEHUE

byHKIUN OIHOH
IIEPEMEHHOM.
OyHKIMH HECKOJIbKHX
MepeMEHHBIX.

10. Panpl.

Texymui  KOHTpPOIb —
YCTHBIN ompoc,
TECTUPOBAHUE u
Pa3HOYpPOBHEBBIE

3aJJaHMU4.




Cpennuii ypoBeHb

OIIK-1.3. Crynent Buajaeer
3HAHUSAMU BCETO M3yYEHHOTO
Mmarepuaia, BJIaJI€ET
HABbIKAMHU TEOPETHUYECKOTO U
MPaKTUYECKOr0 MPUMEHEHUS
METO/IOB AQHAIUTUYECKOM
T€OMETPHH, JIMHEWHON
anreOpbl 1 MaTEeMaTUYECKOTO
aHau3a.

JlekmonHsie u
IPaKTHYECKHe 3aHSTHS,
paboTa B MajbIX rpynmnax,
UHTEPaKTUBHAS JEKIIHS,
JCKyCCHS,
caMmocTosITeNnbHass ~ paboTa

00ydJaromuxcs, MoJAroToBKa
U c/laya TPOMEKYTOUHOH
aTTeCTaIHH.

a

Kommiekcurie yncia.
Marpuiibl ¥ ONpeACIIUTENH.

Cucremsl JUHEHWHBIX
areOpanvdecKux
YPaBHEHHUI.

DneMeHTbI MaTPUYHOTO
aHaJM3a.

AHaJIUTHYECKasi TEOMETPHSL.
Teopus npenenos.
Huddepennmansaoe
MCUHUCIIEHUE byHKIIH
OJHOM EPEMEHHOM.
WNHTerpaibHOE HMCUHCIEHUE

byHKIUN OIHOH
IIEPEMEHHOM.
OyHKIMH HECKOJIbKHX
MepeMEHHBIX.

10. Panpl.

Texymui  KOHTpPOIb —
YCTHBIN ompoc,
TECTUPOBAHUE u
Pa3HOYpPOBHEBBIE

3aJJaHMU4.




Bricokuii ypoBeHb

OIIK-2.3. CtyaeHT BnaaeeT
KOHLENTYyalbHO-
MOHSATUMUHBIM anmnapaToM,
HAy4YHBIM SI3bIKOM U
TEPMUHOJIOTUEN
npodeccuoHaTbHON
JIESITEIIbHOCTH.

CryzneHT BiajieeT HaBbIKaMu
TEOPETHYECKOTO 1
MIPaKTUYECKOr0 MPUMEHEHHUS
METOJI0B aHATUTHYECKOM
F€OMETPUH, TUHEHHOMN
anreOpbl 1 MATEMATHYECKOTO
aHa/u3a.

JlekmonHsie u
IPaKTHYECKHe 3aHSTHS,
paboTa B MajbIX rpynmnax,
UHTEPaKTUBHAS JEKIIHS,
JCKyCCHS,
caMmocTosITeNnbHass ~ paboTa

00ydJaromuxcs, MoJAroToBKa
U c/laya TPOMEKYTOUHOH
aTTeCTaIHH.

a

Kommiekcurie yncia.
Marpuiibl ¥ ONpeACIIUTENH.

Cucremsl JUHEHWHBIX
areOpanvdecKux
YPaBHEHHUI.

DneMeHTbI MaTPUYHOTO
aHaJM3a.

AHaJIUTHYECKasi TEOMETPHSL.
Teopus npenenos.
Huddepennmansaoe
MCUHUCIIEHUE byHKIIH
OJHOM EPEMEHHOM.
WNHTerpaibHOE HMCUHCIEHUE

byHKIUN OIHOH
IIEPEMEHHOM.
OyHKIMH HECKOJIbKHX
MepeMEHHBIX.

10. Panpl.

Texymui  KOHTpPOIb —
YCTHBIN ompoc,
TECTUPOBAHUE u
Pa3HOYpPOBHEBBIE

3aJJaHMU4.




Tabmnuma 3

1. IEPEYEHDb OLIEHOYHbIX CPEJICTB®

Neo | HanmenoBanue
OLIEHOYHOTO
cpencTBa

XapakTepUCTHKA OIECHOYHOT'O CPEJICTBA

IIpencrasnenue oreHogHOTO cpeacTBa B POC

1 | Ycrusriit ompoc

CpencTBO KOHTPOIISA YCBOSHHUS yueOHOrO MaTepHaa TeMbl, pa3zena
WU Pa3JIeIoB JUCIUIUINHEIL, OPraHU30BaHHOE KaK y4eOHOE 3aHSATHE B
BUJIe cOOECe0BaHMUS IPEIOIaBaTENs C 00yYArOIIIMHUCS.

Bompocer o Temam/paszenam TUCIUTUIAHBI

2 | Tect

CpencTBo, o3BOJISIONIEE OIEHUTh YPOBEHb 3HAHUH 00YYaroIIerocs
IIyTEM BI)I60pa UM OOHOI'0 U3 HCCKOJIBKHUX BApHUAaHTOB OTBETOB Ha
MIOCTaBJICHHBIH Bonpoc. Bo3MOKHO HCIIOIB30BaHUE TECTOBBIX
BOIIPOCOB, NPELyCMaTPUBAIOILMX BBOJ 00yUYaOIIUMCsI KOPOTKOTO U
OJIHO3HA4YHOI'0 OTBETA Ha [10OCTaBJIEHHBIN BOIIPOC.

TecToBble 3aganus

3 | KouTtponbHas
pabota

CpeacTBo NpoBepKH YMEHUM IPUMEHSTh NOJyYEHHbIE 3HAHUS JUIs
peleHus 3a7a4y ONpeeICHHOro THIIA 10 TEME WU pa3fieny

KoMIIIeKT KOHTPOIBHBIX 33JaHUI 110 BApHAHTAM

4 | Dk3ameH

CpeI[CTBO, IMO3BOJIAIOIICC OLICHUTDL 3HAHUA, YMCHHS, HABBIKU
oOyyarorerocs o y4eoHoi AUCIUILTUHE U OIIPEEeIIUTh YPOBEHb
OCBOCHUS KOMITETEHIIHH.

Bompocsl k 3x3aMeny

> VKa3bIBaIOTCS OLIEHOYHbBIE CPENCTBA, IPUMEHSEMBIE B XOJIE PEAIU3ALMU pabouell IPOrpaMMbl JAHHOM JTUCLUILIMHBI.




2. OIIUCAHUWE ITIOKA3ATEJIEM U KPUTEPUEB OLIEHUBAHUSA KOMIIETEHIIU

OneHuBaHUE pe3yabTaTOB 00YUEHMSI 110 TUCHUILUIMHE «MaTeMaTHKa» OCYLIECTBIIIETCS B COOTBETCTBUHU ¢ Ilos105keHnEM 0 TeKyIeM KOHTPOJIe
yCIIEBaEMOCTH U IPOMEKYTOUHON aTTeCTalluy 00yYaroIuXcs.

[IpenycMoTpeHs! clieyroIne BUbl KOHTPOJIS: TEKYIIMI KOHTPOJIb (OCYLIECTBIEHNE KOHTPOJISI BCEX BUA0B ayIMTOPHON U BHEAYIUTOPHOMI
NeSITeIbHOCTH 00yUarOIIEerocs ¢ eJIbI0 MOoIy4eHUs IepBUYHON MH(POPMALIMK O XO€ YCBOCHHUS OTAEIbHBIX 2JIEMEHTOB COEP/KAaHMUS JUCLUIUIMHBL) U
IIPOMEXKYTOUHAs aTTecTalys (OLIEHUBAETCS YPOBEHb M KaU€CTBO IMOATOTOBKH 110 AUCLUIIIIMHE B LIEJIOM).

IToka3zaTenu u KpUTEpUU OLICHUBAHUS KOMIIETEHLIUH, (OPMUPYEMBIX B IPOLIECCE OCBOCHMSI JAHHOM JUCLUIUIMHBI, ONUCAHBI B Ta0II. 4.

Tabmuna 4.



Kon YpoBeHb OCBOCHUS WNunnkatopsl Kpurtepun orieHnBaHus pe3yabTaToB 00ydeHHUS
KOMIICTCHIIUM | KOMIIETEHIINH JIOCTYDKEHHS
KOMIIETEHIINU
3HaeT
OIIK-1 Henmocrarounsrit OIlK-1.1. He 3naem 3nauumensroi uacmu mamepuana Kypca, He CHOCOOeH CAMOCMOAMENbHO 8blOeNAMb
YpOBEHb 2/1a8Hble NONONHCEHUS 8 U3YUEHHOM Mamepuane OUCYUNTUHBL.
Onenka
«HEY/IOBJIECTBOPUTEILHO
».
ba3oBslit ypoBeHB OIlIK-1.1. 3naem ne menee 50 % ochosHo20 mamepuana Kypca, 0OHAKO UCHbIMblEAent 3ampyOHeHUs 8 €20
npUMEHeHUL.
Orenka
«YIOBIIETBOPHUTEIILHOY.
CpenHuii ypoBeHb OIIK-1.1. 3uaem ocnoenyio yacme mamepuana Kypca, cnocober NpuMeHums U3yYeHHblll Mamepuan Ha
npaKkmuke, UCNbIMbIEAEN He3HAYUMEbHble 3ampPYOHeHUs 8 pelleHUul 3a0ad.
OrneHka «XOpoIIoy.
Bricokwmii ypoBeHb OIlIK-1.1. Iloxazvieaem enyOoxoe 3Hanue u NOHUMAHUE MAMEPUANd, CHOCODEH NPUMEHUMb U3YYEHHbIl
Mamepuan Ha NPaKmuke.
OreHKa «OTJIINIHOY.
Ywmeer
ba3oBeIil ypoBeHD OIIK-1.2. Ymeem eocnpouszsecmu ne menee 50 % ocnosnozo mamepuana Kypca, 0OHAKO UCNbIMbIEAE
3ampyoOHeHUs: NPU peuleHuy NPaKmuyecKux 3a0au.
Cpennuii ypoBeHb OIIK-1.2. Ymeem pewamsv cmanoapmmuvie npogheccuonanvhvle 3a0a¥u ¢ NpUMEHeHUueM NOTYYEHHbIX
SHAaHU, UCNLIMbIBAEN He3HaAUUmebHble 3ampPYOHeHUs 8 pelileHUul 3a0ady.
Bricokuii ypoBeHb OIlIK-1.2. Ymeem pewamv cmanoapmmuvie npogheccuonanvhvie 3a0auu ¢ NPUMEHEHUeM NOJYYEeHHbIX

3HaHUU, NoKasvigaem 2ny60Koe 3HaHUe U NOHUMAHUEe Mamepuaid, CROCobeH pewums 3a0auy
npu U3MeHeHUU GopmyauposKu.




Bmaneer

basoBelil ypoBeHb

OIIK-1.3.

Cmy()eﬂm enadeem OCHOBHLIMU HABLIKAMU meopemudeckozco U npaxkmu4ecKkozco npumeHeHrusl
Memoo08 AHATUMUYECKOTU ceomempuu, JUHEUHOU afl8€6pbl u mamemamudecKozco aHaiusd.
Hmeem Hecucmemamu3supoeannvle 3HaARUsl OCHO6HbLX pa3defz06 ducuunﬂuﬁbl.

CpenHuit ypoBeHb

OIIK-1.3.

Cmyoenm enadeem 3HAHUAMU — 6CE20  U3VYEHHO2O —Mamepuand, 61aoeem  HABbIKAMU
meopemuyecko20 U NPaKmuyeckoe0 HNpUMEeHeHUs. Memooos aHATUMUYECcKOl 2eoMempull,
JUHEUHOU  aneebpbl U Mamemamuyeckoeo — auaauza. HMcnvimvligaem — HesHauumenbHvle
3ampyOHeHUs 8 peUeHUU 3A0aY.

Bricokuii ypoBeHb

OIIK-1.3.

C80000HO 61GAOCEM HABLIKAMU MEOPEMUYECKO20 U NPAKMUYECKO20 NPUMEHEHUS. Memo008
AHATUMUYECKOU 2eOMempPUlU, JUHECUHOU aneeOpbl U MAMeMamu4ecko20 AHAIU3A, NOKA3bleaem
2nybokoe 3HaHue u noHumManue usyuennHo2o mamepuana. Cmyoenm enadeem KOHYENmMyaibHO-
NOHAMUUHbIM —~ ANNAPATIOM,  HAYYHLIM — SA3bIKOM U TMEePMUHOA02UE  NPOPecCUOHANbHOU
oesmenbHOCHIU.




3. MeToauyeckue MaTepHuaJibl, ONpeaessolue Npouexypbl

OllCHUBAaHUHA PE3YyJIbTAaTOB oﬁyqennﬂ
3aganus B popMe yCTHOIO onpoca:

Y CTHBIN OMPOC UCTIOIB3YETCA AJIs TEKYILEro KOHTPOJISL YCIIEBAeMOCTH 00Yy4arOIIUXCs 110
JTUCIUIIMHE B Ka4eCTBE IMPOBEPKH PE3YJIbTATOB OCBOCHMSI MaTepuaia. Kaxnomy cTyaeHTy
BBI/Ia€TCSl CBOM COOCTBEHHBIH, Y3KO C(HOpMYIUPOBaHHBIN BOmpoc. OTBET AOKEH ObITh YeTKUM
U KpaTKUM, COJIep KallliM BCE OCHOBHBIEC XapaKTEPUCTUKH OIMChIBAEMOro MOHTUS. B cBOEM
OTBETE CTYJEHT JI0OJDKEH MOKa3aTh YMEHUS POCIIEeKUBATh TPUUUHHO-CIIEICTBEHHBIE CBSI3U U
HaBBIKU PacCyKJIEHUH U JOKa3aTeJIbCTBA.

3aganus B popMe TeCTHPOBAHUSA

Tect mpencrasisier co00i KOHTPOIBLHOE MEPOIIPHUATHE M0 YI€OHOMY MaTepUaly KaKI0M
TEMBI (pa3zaena) AUCUUIUINHBL, COCTOSIIEE B BHITOJTHEHUN 00yYArOIIUMCS CHCTEMBI
CTaHJapTU3UPOBAHHBIX 3aJJaHHI, KOTOPAas MO3BOJIIET ABTOMATU3UPOBAThH MIPOLEAYPY U3MEPEHUS
YPOBHS 3HaHUN ¥ YMEHUI 00y4aromerocs.

TectupoBanue sBIIIE€TCS CPEACTBOM TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH 00yUaroIUXCsl
10 JMCUMUIUIMHE U MOKET BKIIIOYATh B ce0sl CIICAYIOUINE TUITHI 33/IaHUI: 3a/JaHHE C
€/IMHCTBEHHBIM BEIOOPOM OTBETa M3 MPEJI0KEHHBIX BApUAHTOB, 33/IaHUE HA OTIPE/ICIICHUE
BEPHBIX U HEBEPHBIX CYXICHUM; 3aJJaHUE C MHO)KECTBEHHBIM BIOOPOM OTBETOB.

B KaXXJ10M 3aJJaHHUH H€06XOI[I/IMO BI)I6paTB BCC IMPAaBUJIbHBIC OTBCTHI.

KonTposbnas padora

CpGI[CTBO IMPOBEPKHU YMCHI/II\/JI MPUMCHATH MMOJIYYCHHBIC 3HAHWA JJIA pCHICHUA 3aaa4
ONPCACIICHHOI'O THUIIA 110 TCME UJIN pa3acily

DK3aMeH

CpencTBo, MO3BOJISIONIEE OLIEHUTH 3HAHNS, YMEHHS, HABBIKH 00YJaromerocs o y4eOHoi
JUCHUIITIMHE U OIIPEACTIUTL YPOBCHL OCBOCHUA KOMHCTCHHHP'I.



4. MarepuaJibl 1Ji51 IPOBeIeHUs] TEKYLEr0o KOHTPOJIS U IPOMEKYTOYHO
aTrecTanuu

3aganusi B popme yCTHOIO Onpoca

Cemectp 1

Pa3gen 1. Kommiaekcublie yncia.

)
2)
3)
4)
5)
6)
7)
8)
9)

Urto Ha3pIBaeTCA KOMIUIEKCHBIM YHUCIIOM?

Kak n300pa3uTh KOMILIEKCHOE YUCIIO HA IJIOCKOCTH?

3anumure KOMIUIEKCHOE YHUCIIO B anredpanyeckoi popme.

3anumuTe KOMIUIEKCHOE YHCIIO B TPUTOHOMETPUYECKOH GopMe.

3anumuTe KOMIUIEKCHOE YHCIIO B [TOKa3aTeabHOM (opme.

Kak onpenensercs cyMmma 1 pa3HOCTh KOMIUIEKCHBIX 4ncen?

Kak onpenensercs npousBeeHUE IBYX KOMIUIEKCHBIX YUCEN?

Kak onpenensiercst yacTHOE KOMIUIEKCHBIX JBYX 4nce?

3amummre (opmyny MyaBpa [UIsi BO3BEACHHS KOMIUIEKCHBIX YHCENl B HATYypPaIbHYIO
CTEIICHb.

10) Banummre dopMyny Uisi n pa3TUYHBIX 3HAYEHUH KOPHS N-Oi CTENEHH U3 KOMIUIEKCHOTO

qucia.

Pa3nes 2. MaTpuubl M onpeaenTe M.

1)
2)
3)
4)
S)
6)
7)
8)
9)

Uto Ha3bIBaeTCSI MATPHUIIEH?

JInHeiHpIe onepanuu HaJ MaTPULIAMHU U UX CBOWCTBA.

[aiite onpenenenne Mpou3BEACHNS MAaTPUIL U OMUIIIUTE CBOMCTBA MPOU3BEIACHUS.
Kakwue snemenTapHble mpeoOpa3zoBaHus MaTPHI] BbI 3HaeTe?

PackpolitTe moHsATHE ONpENEaUTENsE BTOPOTO, TPETHETO U N-I'0 MOPSAIKA.
Ilepeuncnure BCE CBOMCTBA ONPEAETUTENEH.

Uto Ha3bIBaeTCst 0a3MCHBIM MUHOPOM?

Yrto Takoe paHT MaTpHIlbl?

JaiiTe onpenenenre 0OpaTHONW MaTPHIIHI.

10) Yto Takoe MaTpUIHOC YPABHCHUC U B KAKOM BHUJIC UCKATH €TI0 peI_I_ICHI/IC?

Pa3nes 3. Cucremsl TnHelHBIX aaredpanyeckux ypasHenuii (CJIAY).

1)
2)
3)
4)
S)
6)
7)
8)

Yro naszeiBaercsa CJIAY u e€ pemennem?

[Tpu xakom ycnoBuu CJIAY coBmectHa (Teopema Kponekepa-Kanemmm)?
[Tpu kaxom ycnoBuu u Kak peminth CJIAY ¢ nmomoisio 00paTHON MaTpHIlbI?
[Tpu xakom ycioBum u kak pemutbh CJIAY ¢ momompio hopmyn Kpamepa?
Yro Takoe onHOpoAHbIE U HeonHOpoAHbIE CIIAY?

Jatb nonstue pyHnnamentanbHol cucreme pemeHuii CJIAY.

B uem 3axmrouaercsa meton I'aycca muid pemenus CJIAY?

ITpu kaxom ycnoBuu CJIAY umeeT MHOXKECTBO pELICHUN?



9) Uro Takoe obmiee pemenne CJIAY?
10) Yro Takoe yactHoe pemenue CJIAY?

Pa3znen 4. JjieMeHTHI MATPUYHOI0 AHAJIU3A.

1) Yto Ha3bIBaeTCsS CBOOOTHBIM BEKTOPOM?

2) JluHeliHble onepaly HaJl BEKTOPAMHU U X CBOWCTBA.

3) Uro Takoe pa3ioKeHHE BEKTOpA 110 opTam?

4) JlaTb NOHATHE CKAJSIPHOTO IPOU3BEAECHUS BEKTOPOB M OIUCATh €r0 CBOMCTBA.

5) JlaTk NOHATHE BEKTOPHOIO MPOU3BEIEHUS BEKTOPOB U OIIUCATh €r0 CBOWCTBA.

6) JlaTh MOHATHE CMEIIAHHOTO IPOU3BEICHHSI BEKTOPOB U OIUCATh €r0 CBOWCTBA.

7) KakoBo yciioBue nepneHauKyIsIpHOCTH JIBYX BEKTOPOB?

8) KakoBo yciioBH€ KOJUIMHEAPHOCTH JABYX BEKTOPOB?

9) KakoBo yciioBue KOMIJIAaHAPHOCTH TPEX BEKTOPOB?

10) Kak ¢ momol1p0 CMEIanHOTo NPOU3BEACHHSI BEKTOPOB HATH 00bEM Mapaiesenumnea u
TPEYroJbHONU MUPAaMU/Ibl, IOCTPOEHHBIX HAa ITUX BEKTOPAX?

Pazgen 5. AHasiuTH4YecKasi reOMeTpHUs.

1) Yro Takoe mpsAMOYroJjibHasi CUCTEMa KOOPAUHAT?

2) Yemy paBHO pacCTOSIHHE MEKIY IByMsI TOUKaMH Ha IIOCKOCTHU?

3) Kak HaiiTu KOOpIMHATHI TOYKH, JENAIIed B 3aJlaHHOM OTHOHIEHWH A oTpe3ok AB, ecnm
M3BECTHBI KOOP/IWHATHI €0 KOHIIOB?

4) Yro Takoe noJyisipHas cUucTeMa KoopaAnHatT?

5) /[aiiTe onpenenenre ypaBHEHUS JIMHUM.

6) 3anumuTe ypaBHEHUE OKPYKHOCTH C IIEGHTPOM B IAaHHOU TOYKE U paguycoM R.

7) 3anummure pa3InyHble BBl YPaBHEHHUM MPSMON Ha MJIOCKOCTH.

8) Cdopmynupyiite yCIoBHs MapauieIbHOCTH U MIEPIECHANKYIISIPHOCTH IBYX NPSIMBIX Ha
IUIOCKOCTH.

9) 3anummre pa3zaMyHbIE BUbl YPABHEHUH MJIOCKOCTH B POCTPAHCTBE.

10) Yemy paBeH yroi MEXIy ABYMsS TUIOCKOCTSMH, 33IaHHBIMA CBOUMH OOIIMMH YpaBHEHUSMU?

11) KakoBbl yciioBus mapamuienbHOCTH U NEPIEHIUKYISIPHOCTH ABYX ITIOCKOCTEH?

12) Yemy paBHO paccCTOSIHME OT JaHHOW TOYKH JI0 JaHHOM IIOCKOCTH?

13) 3anummure pa3inyHble BUABI YPAaBHEHUM NIPSAMON B IPOCTPAHCTBE.

14) Yemy paBeH yrosl Mexay IByMs IPSIMbIMHU B IPOCTPAHCTBE?

15) 3anummure yciaoBus napauIeaIbHOCTH, IEPIEHANKYIISIPHOCTH M KOMIJIAHAPHOCTH ABYX
IPSIMBIX B IIPOCTPAHCTBE.

16) Uemy paBHa BeIMUMHA yTiIa MEXAY MPSMOM U MIOCKOCTHIO?

17) 3anummure yciaoBHs NapajljIeIbHOCTH, NEPIIEHIUKYISIPHOCTH MPSIMON U INIOCKOCTH.

18) 3anummure yciaoBue, Ipu KOTOPOM NpsAMAast JIEKUT B IJIOCKOCTH.

Cemectp 2

Pa3nen 6. MatemaTndeckuii anaaus. Ilpenes u HenmpepbIBHOCTH (DYHKIMH.



1)
2)
3)
4)
5)
6)
7)
8)
9)

Jla¥iTe onpezesenre Yuca0BOU MOCIIEN0BATEIbHOCTH.

HazoBuTe BUIBI UNCIOBBIX MOCIIEIOBATEIBHOCTEH.

[aiite onpeneneHue npeaena YucIOBOM NOCIEA0BATEIBHOCTH.

Jaiite onpenenenue npezena GyHKIUU B TOUKE U B OECKOHEUHOCTH.

[lepeuncnute CBOMCTBA MPEIEIIOB.

Jaiite onpenenenne 6eCKOHEUHO MaJIOi U OeCKOHEYHO O0JbIIOH QyHKINY.
ChopmynupyiiTe CBSI3b MEKTYy OECKOHEYHO MATBIMU M OECKOHEYHO OOJIBITUMH BETUINHAMI.
Jaiite onpeneneHre HeNMPEPbIBHON (PYHKIIUU B TOUKE.

ChopmynupyiiTe kKacCuPUKALINIO TOUYCK pa3phIBa.

10) 3anummTe epBbIi ¥ BTOPOM 3aMevaTesIbHbIC TPE/ISITbI.

D
2)
3)
4)
5)
6)
7)
8)

9)

Pazngen 6. MaremaTudeckuii anaaus. Auddepennuanbuoe ucumncienue.
Jaiite onpenenenue npou3BOAHON (PYHKIIMU.

ChopmynupyiiTe reOMETPHUSCKAN U MEXaHUICCKHI CMBICIT IIPOU3BOIHOM.
[Tepeuncnure ocHOBHBIE ITpaBUia AU PepeHIPOBAHUS.

3anummre TabIUIy TPOU3BOIHBIX OT OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIUH.

Uro takoe quddepenman GyHkuun?

CdopmynupyiiTe reoOMeTpHUECKUN CMBICHT U CBOMCTBa AuddepeHIraa.
Cdopmynupyiite TeopeMy o cpeanem, npasuiio Jlonurans u popmyny Teiinopa.
ChopmynupyiitTe HEoOXOoaUMOE yCIOBHE€ M BCE pa3iMuYHbIe JOCTATOYHBIE YCIIOBHS
sKcTpeMyMa QYHKIIUHU B TOUKE.

Kak omnpenensercst BEITYKIOCTh, BOTHYTOCTh U TOUKH Tepernda GpyHKuun?

10) 3anummre pa3aIuyHble BUIbI ACUMIITOT.

1)
2)
3)
4)
5)
6)
7)
8)
9)

Pa3znen 6. MaremaTuuecknii anaan3. UHTerpajbHoe nCHUCICHHE.

Yro Ha3bIBaeTCs MepBOOOPa3HON U HEOMPEAeIEHHBIM UHTETpaiom?

[Tepeuncnure OCHOBHBIE CBOMCTBA HEOIIPEIEICHHOIO HHTErpaa.

3anuiuuTe TabIuIly MPOCTEHIINX HHTETPAJIOB.

B uewm 3akrouaeTcst METO/ MOJCTAHOBKU MPU UHTETPUPOBAHUH?

B yem 3akirogyaercs MeTol MHTETPUPOBAHUS IO YaCTAM?

Kak MOHO pazinoXuTh pallioOHAIbHYIO IpoOb Ha CyMMY NPOCTEHIINX ApoOeii?

JaiiTe onpeneneHue onpeeIeHHOro HHTerpaa.

Cdopmynupyiite cBoiCTBa onpeeneHHoro naTerpaina u gopmyny Herotona-JleliOHuia.
Yro Takoe HecoOCTBEHHBIE HHTETpalbl 1 U 2 pona?

10) Kakue npusoeHus OnpeeeHHOro HHTerpasia Bbl 3HaeTe?

Cemectp 3

N —

SN bkw

Pa3znen 7. ®yHKIMN HECKOJIbKHUX IIePpEMEHHbIX.

Maiite onpenenenue pyHKIMU ABYX NepeMeHHBIX. UTo siBisieTcs rpadukoM Takoi GpyHKImu?
Jaiite nousiTue npenena GyHKINHU IBYX MEPEMEHHBIX B Touke. [lepeunciure cBoiicTa
IPEJIeNOB.

Jaiite onpeeneHre HeNPepbIBHON (PYHKIMH JBYX EPEMEHHBIX B TOUKE.

[lepeuncnure cBolcTBa HEMPEPBIBHBIX (DYHKIMI IBYX MEPEMEHHBIX.

[aliTe onpeenenye 4acTHBIX IPOU3BOIHBIX.

Hatite onpenenenue auddepennnana GyHKIUNA IBYX IEPEMEHHBIX.



1)

2)
3)
4)

5)
6)
7)
8)
9)

3anummte Gopmyssl 11 1uddepeHITTPOBAHUS CIIOKHBIX M HEIBHBIX (DYHKIIMH JBYX
NepeMEHHBIX.

Jaiite onpeieieHre YaCTHBIX TPOM3BOIHBIX U MU HEPEHITNATIOB BBICIINX ITOPSIKOB.
Chopmynupyiite HEOOXOTUMBIE YCIIOBHS SKCTPEMyMA.

. ChopmynupyiiTe 1ocTaTOUHbIE YCIOBUS SKCTPEMyMa.

Pa3nea 8. Paabi.

Matite onpeaenenne ynucioBoro psaaa. ChopMynupyiTe HEOOX0AUMbBINA TPU3HAK CXOIUMOCTH
YHUCJIOBOTO pAJa.

[lepeuncirre 4OCTaTOYHBIE TPUZHAKU CXOAUMOCTH 3HAKOIIOCTOSHHBIX PSJIOB.
Chopmynupyiite npusHak JIeOHUIA 17151 3HAKOYEPETYIOIIUXCS PSIJIOB.

JaiiTe mousiTre aOCOJIFOTHOM U YCTIOBHOM CXOAMMOCTH YUCIIOBBIX psANloB. [lepeuncnure
CBOMCTBA a0COJTIOTHO CXOJISAIIUXCS PSIOB.

UYro takoe GyHKIIMOHATBHBIN PS?

Kak onpenensiercst 0061acTh CXOAUMOCTH psia?

Urto Takoe cTerneHHou psia?

Cdopmynupyiite TeopeMy AOeIs AJis CTSIICHHBIX PSJIOB.

Kak onpenensieTcst uHTEpBall U paanyc CXOIUMOCTH CTETICHHOTO psija’?

Urto takoe psg Teimnopa?

Kontponupyemsie komnerenumu: OIIK-1.
Oyenka Komnemeryull 0Cyuwecmeisemcs 6 coomeemcmeuu ¢ maobauyeu 4.

TecToBBIE 3aJaHUA
Cemectp 1
1 all (112
Ay g |~
»
O a4 —dy "ay
O Gy Ay —ay ay
O @Ay *ay-a;
O Gy +ay —a,-ay
a, 4, d4gp
o IlonpaBuity TpeyronbHUKa |a, ), Ay |=
a4y Ay
O A" Qy Ay 10y ~Asy "Ai3 — Ay, Aoy Ay T Ay Ay, Q13— 0y 2 Ay Uiy T Ay, Ay Ay
O A"y Ay =0y " Ay A3 1A, Ayy Ay — Ay "y " Qi3 10y 2 Ay, A3y — A3y " Qyy - Ay
O Q" Qyy Ay 10y " Ay Q3T Ay, Ay Ay —Asy 2y "3 — 0y "0y A3y — A3y " Ayy - Ay



o O O O

o O O O

Ay Ay Q33 = Ay " Ay Qi3 — Ay " Ay3 Ay T Ay 20y - A3 10y, 0 A), A3y T Ay, - Ay 0 A

Munopom M j; anemMeHTa a;; ONpeneauTeNs TPETHEro MOPSIKa Ha3bIBACTCS OMPEACITUTENb
BTOPOTO TIOPS/IKA, TIOTYYAIONIUICS U3 JAHHOTO OTPEICTHTEISI

BBIUEPKHBAHUEM JIFOO0H CTPOKH U CTOJIONA, B KOTOPOM CTOMT JaHHBIN 3JIEMEHT
BBIUEPKHBAHUEM CTPOKHU, B KOTOPOW CTOMT JaHHBIN 3JIEMEHT U JIF0O0TO CTOJI0Ia
BBIYCPKUBAHHUEM JIFOO0H CTPOKH M JIIOOOTO CTOJI01a

BBIYCPKHBAHHUEM CTPOKHU U CTOJ'I6Ha, Ha NICPECCUCHUHU KOTOPBIX CTOUT I[aHHBIfI DJIEMCHT

Jlyist aieMeHTa aj; OTIpeIeTTUTENS TPETHEro MoPsIKa anreOpandecKoe TOTOTHEHHE ITOrO

d1eMeHTa A; =
(1) M,
(1) -u,
(1),

(_l)j'Mi/

a, - Ay, +ay Ay t+ay Ay,
a,-A,+a,-Ayx+as-As,
a, A, +a,-A,+a;- 4,

ay A, +ay-A,tas- Ay

Omnpenenurens ; : paBeH
-2
22
-22
2
23
Ompenemurens |2 | 2 paBeH
321
8
-8
6



o -6

g OrnpenenuTens paBeH HyIIO, eCIA
3JIEMEHThI KaKOW—HUOYAb CTPOKH OMPEEIUTENS PaBHBI DJIEMEHTaM KaKoro-HHOyb cTo0na

O 3JIEMEHTBI OJIHO¥ CTPOKH (CTOJIONA) ONPEICTUTENSE COOTBETCTBEHHO PABHBI AJIEMEHTaM
JIPYToi CTPOKH (CTONIOIA)

O DJEMCHTbI KaKI/IX-HI/I6y,Z[B CTPOK IIPpOIIOPpHIHOHAJIbHBI

O

JJICMCHTBI KaKI/IX-HI/I6y,I[B CTOJ'I6I_[OB IIpONIOpHUHOHAIIbHBI

OHpGI[eJII/ITCJIB HC U3BMCHUTCA, CCIIN
NNEPECTaBUTh MECTAaMH ABE CTPOKU
MNEPECTaBUTh MECTAMH JIBa CTOJ'I6Ha

CTPOKHU OIPECACIIUTECIA 3aMCHUTD CTOJI6IIaMI/I, a CTOJI6IH>I - COOTBETCTBYIOIIMMH CTPOKaAMU

O 0 0 o0 v

MOJIEIUTh AIEMEHThI KaKOW-HUOY/b CTPOKH (CTOJI0Ia) HA UX OOIIMM JeTUTETh

OHpeI[eJ'II/ITeJ'IB TPEYroJIbHOT'O BUJIa paBCH

H
e

MIPOU3BEJCHUIO 3JIEMEHTOB TJIABHOM THArOHAJIN
CyMME 3JIEMEHTOB TJIABHOM AUAaroHaiIu

IMPOU3BCACHUIO 3JICMCHTOB mMoOOYHOMN JuaroHaain

o O O O

CyMMe 3JIEMEHTOB ITOOOYHOM JAMAaroHaIn

1. Martpuua Ha3bIBaeTCs KBaAPATHOM, €CIH
YHCJIO0 €€ CTPOK MEHBIIIE YHCIa CTOJIONOB
YHCJIO0 €€ CTPOK PAaBHO YHCITY CTOJIOLOB

YHCJIO CTPOK OOJIbIIIE YKCIa CTONOOB

o O o o =

BCE€ AJIEMEHTHI IIaBHOW IMArOHaIu HYJIU

12. Ecnu Bce HenaroHanbHbIE AJIEMEHTHI KBaJAPAaTHON MaTPULIBI pABHBI HYJIIO0, TO MaTpULIA
Ha3BIBACTCS

HYJIEBOI

eIMHUYHOMN

JIMaroHaTbHOM

BBIPO>KJIEHHOMN

13. Ecnu y nnaronansHON MaTpHULlbl BCE TUArOHAJIBHBIE AJIEMEHTHI PaBHbBI €UHUILIE, TO MATPULIA
Ha3BIBaCTCs

HYJIEBOI

eIMHUYHOMN

JIMaroHaIbHOH

o O O O

BBIPOXKIEHHOM

14 ManI/II_Ia J000r0 pasMepa, BCC 3JICMCHTDBL KOTOpOﬁ PpaBHBI HYJIIO, HA3BIBACTCA



HYJIEBOM
€ IMHUYHOMN

IUaroHaIbHOU

o O O O

BBIPOKJICHHOM

357\| 1 2 4

15. Cymmamarpunt 4|5 _ 0|l uB=|2 3 -2|pasuna
4 3 2 -1 0 IJ

4711\|
o 42—2J

3 3 3
(4711\

-2 2
3 3

W A LW S
|
2
p—
p—
e

(1 3 1\| (2 1 0\|

16. 1Ipou3BeneHHe MaTpHIl AB,tne 4=|2 (0 4|uB=|1 -1 2|pasHo
1 2 3 3 2 IJ

(466

o |1 7 3|
81114b

8 0 7)

|
o |16 10 4]
1357}

oFiﬂ

g 11 14b

g8 0 7)

(
o L16 10 4]

305 7



17. Marpuua A~" Ha3bIBaeTCs 0OPATHOI 110 OTHOIIEHHIO K KBAPATHON MAaTPHIIE A, €CIIM IIPH
YMHOXKEHHH 3TOM MaTPHUIIbl HA JAHHYIO KaK CIpaBa, Tak U CJIEBA MOTy4aeTCs

HYJICBaA MaTpuila
HEBBIPOXKACHHAA MaTpula

€IMHUYHAs MaTpHIa

o O O O

JIMaroHajbHas MaTpUIa

g OOparHas MaTpHIa CYIIECTBYET TOT1a U TOJIBKO TOI/a, KOT1a HCXOHAs MAaTPHIIa
BBIPO’KJICHHAs
HEBBIPOXK/ICHHAs

JuaroHajJbHas

o O O O =

CAMHHNYHAasA

(3 2 2\|

19 Marpuiia, ooOpaTHas MaTpHUIIe AZLI 3 1| paBna

534J
5
% # Y
—12/ ) /J
25 _%
2/ —A
%

9}

B2 NN

—

ESCRI

Lo oS
PINDNGES

I
N

r
g
-
L—ws v %

20. Cucrema ypaBHeHPIfI, UMCIoIIas X0TsA OBl OZIHO PCIICHHNEC, HA3BIBACTCA

5

\[\h)\l\) x \U,Ln

o

RS

O COBMECTHOH
HECOBMECTHOM

ONpeIeTIEHHON

o O O

HEONpPeIeTCHHON

21 CoBMecTHas cucTemMa ypaBHeHHf/'I Ha3bIBACTCs OHpG,Z[CJICHHOfI, €CJIM OHa UMCCT

o ©Oonee 0gHOTO pelieHUs



O EIUHCTBEHHOE PEIICHHUE
O XOTs OBI JBa peLIeHUs

O HE MCHEC OJJHOI'O pCHICHUA

9 Onpezennrens CHCTEMbI IMHEHHBIX YPABHCHHi COCTOUT

O U3 Bcex ee Ko HUIHEeHTOB

o w3 KO3 (PHUIIMEHTOB NMPU EPEMEHHBIX

O |3 CBOOOJIHBIX KOA((HUIIMEHTOB

O U3 MEePEeMEHHBIX

23 BcnomorarenbHbIi ONpeiesuTellb CHCTEMbI TPEX JIMHENHBIX YPAaBHEHUH C TPEMSI
HEU3BECTHBIMH A; TIONy4YaeTCs U3 OMPEISIUTENS CUCTEMBI A

3aMEHOH 1-i CTPOKH CTOJIOIIOM CBOOO/IHBIX YWICHOB

3aMEHOH 1-TO cTOJIONA CTOJIOOM CBOOOIHBIX YWICHOB

3aMEHOH 1-i CTPOKH i-M CTOJIOIIOM

o O O O

3aMEHOM 1-Tr0 CTOJIONA i1-i CTPOKOH

. [ x1—x2+x3 =3
4 PellICHIeM CHCTEMBI YPaBHCHUH +x +x =11 aBusgercs

4|2>?C1+x 2+2x3 =8
1 2 3

o (1,2,4)
o (2,1,4)
o (42,1)
o (4,1,2)
Cemectp 2
Xt
lim =
-1 X —1
o 0 1 *2 3
> lim 3x+5 _
-7 x—95
o 15 *13 17 7
3.0 lim ST -
X—>00 x
o 1 2 *() 12
3x2 = 2x
4. lim

—=
=0 2x —5x



10.

11.

12.

13.

14.

15.

*2/5 2 5 32

5
lim =
o 4x + 1
5/4 5 1 *0
. 2x+3
lim =
o 5x+1
0 00 1 *2/5
xt—2x2 +3
lim———— =
X0 3x’ —
0 * o0 -2/3 1
1
Oyukips Y = 3 HMEET aCUMITOThI
x —
y=3x+l x=0 y=3 u x=0 *y=0u x=3
X
Oynkuus Y = Y HMEET aCUMITOThI
x —
*x=1u y=1 x=0 y=x+1 y=2
2
OyHkug YV = o HMeEET aCUMIITOTBI
y=X *x=1 n y=x+1 y=2X x=0
[pousponnas GyHkImE y=3 x*papHa
12x 4x *12x° 3x°
ITpousBonHas GpyHKUMU y = 55\/x_3 paBHa
3 5 lx2 % 3 5 5 /x2 5
5 lx2 5 X2
[poussoanas GyHkumn y = 4x> +2x? + x — 5 paBHa
#12x% +4x+1 4x? +2x—5 12x° +4x* +1 8x? +2x +1
[TpousBoaHas GyHKIMU y= (x3 —1)(x2 +x +l)paBHa
3xt +4x° —2x -1 2x* +x3 —2x -1
*5x* +4x° +3x% —2x -1 e+ +x? —x-1

x> +1
] paBHa

[IpousBonHas pyHKIMU YV = P



4x 4x —4x

= *

) e & o)

16. IIpousBonHas GyHKUIUU y = ( 2 _5x+ 8)6 paBHa

o 6(x2—5x+8)5 *6 x2—5x+8)5(2x—5)

o ()c2—5x+8)5 (2x—5) 6()(2 —5x+8)6(2x—5)

17. Tlpoussoanas GpyHKuuu y = /4 — x* paBHa

—-X X 2x B X
4—x? 4 x* 4—x? 2V4 —x?
18. IlpousBomHas pyHkuuu y =5In+/2x paBHa

5 10 5 5
o —— —— = —

Jax J2x 2x

19. Bropas npou3BojHas QyHKIHMH ) = XSIN X paBHA

1o *

O sinx+xcosx —xsin x 2cosx + xsin x *2cosx —xsinx

20. Bropas npousBoaHas GyHKimu y = xInx paBHa
1

o *_ Inx +1 Inx -lnx
X

21. duddepenunan neporo nopsaka GyHKIuu y = (x3 - 2)4 paBeH

o 2(¥-2)a  *22(x¥-2) &  12%K 4 -2) d

22. Juddepennuuan nepsoro nopsaaka Gyskuuu y=3 x* papen

o 12xdx 4 X dx *12 x* dx 3% dx

23. Juddepenuuan nepsoro nopsaka Gynkiuu y = 4x> +2x> + x—5 paseH

o *(12x? +4x +1)dx (4x* +2x—5)dx (122 +4x* +1)dx  (8x? +2x +1)dx

24. Tudpdepeniman neporo nopsiaka GyHkuun y = /4 — x> pasen

-X X 2x X

dx —-——F—=dx

o *
4— x* 4 x? 4 — x? 24 — x?

HToroselii Tecr.

Bapuant Ne 1.

—

1. Anuna Bektopa d = ()C, Y, Z) :



A) ‘;‘quxz +y?+z2%;
B) ‘;‘: [ —y2 22,
Q) ‘6;‘=x2+y2+22;

D) ‘c;‘z‘xz +y? +22‘;

E) ‘&‘:1/x+y+z.

2. YpaBHEHHE IPSIMOH € YTIIOBBIM KO3 (DUIIHIEHTOM:

A) Ax+By+C=0;

B) y=kx+b;
C)f-l-z:l;
a b

D) y = yo = k(x—x,):
E) x—Xx, _Y N

A B e

3. ®okycHOE paccTOsTHUE TUTIEPOOJIBI:

A) C=b2 —Clz,ecm/l a<b;
B) c=+a’ +b?*;

0) c=a’ —bZ,CCHI/I a>b;

D) c=\/a2 — b? , ECITH a<b;
E) c=\/a2—b2 ,ecmn d > b.

Ay
4. Tlpenen lim _ nassacres:
Ax—0 Ax
A) repB0o0Opa3HOIL;
B) muddepenmmanom;
C) pou3BOTHOI;
D) npupamienuem aprymenra;
E) npupamennem GyHKIWHH.
!
5. ®opmyIa MPOU3BOIHOM (ctg x) =:
|
A) —— 5 ;
sm- x
|

B) sin? x




1
D) ;
2
cos? x
1
E) cos’ X

6. Ecnu mpousBomHast f ' (x) NpH MIEPEX0Ie YePe3 KPUTHICCKYIO TOUKY MEHSCT 3HAK C «+» Ha «-», TO GYHKLHS B
9TOM TOYKE UMEET TOUKY:
A) min ;
B) neperuoa;
C) max;
D) paspsiBa;
E) —o00.
1

S~ x

dx =:

7. UnTerpan I

A —tgx+C;
B) —ctg x+C,;
¢) arcsin x + C;
D) ctgx+C,
E)ytgx+C.

8. O6acts onpenenenns Gpysxwm Y = X° + 6x2 + 9x :
» -1

B) (—o0;—1)U (~1;+00);

o (-1;1);

D) (= o0;0) U (0;+ o0);

E) (—003+00).

9. Maust Touku 4 (0; 3) u B (-4; 3). Haiiti Touky M (X; y), aensuryto orpe3ok AB B otHomenun AM:MB=3.
) (-3;3);

i
53

D) (3; 3);

E) (-2;3).



( 3 2 —5\|
10. AnreGpanueckoe ponontenne K snementy d12 smarpuue A =|—4 1 0 |:
L 5 6 2J
A) A2 =-26;
B) A2 =-34;
C) A, =34;
D) A, =-8;
E) A, =8.

1. Jlauer BekTOphI (1 6;1;2) 51 b(l;—1;4). Haiitn ckanspHOe mnpousBeneHHEe BeKTOpoB C = +b u

-

d=a-b.
A) 0;

B) 12;
C)-12;

D) §;

E) 2.

- -
o

12. Vron mexay exropasu @ =—i + J u b=;_ 2j + 2k
A) 450 ;

B) 90°;

0 00,

D) 1359;

E) 600 .

13. dokye runepborsr 144x? — 25y2 =3600:

A c=5;
B) c=12;

0 c=+119;
D) ¢ = 60;
E) c=13.
Jx+4-2

14. Tlpenen 111’1’1— =
x>0 sinSx



C) 90,
D) 20;

|
E) —.
4

15. IlpousBoaHas GyHKuuu ) = cos? X:
A) V' =sin 2x;

B) ' = —2¢0s 2x ;

C) y' =-2sin x;

D) y' = 2cosx;

E) ) = —sin 2x.

3
X
16. IIpomexyTku Bo3pacTanus GyHkimy Y = — — X 2:

A) (= 0;0) U (4;+0);

B) (—o0;4);

o) (0;4);

D) (0;400);

E) (—003+00).

17. Yactras npomseomsas dyrxmmn Z = €Y mo V'
A) Z'y =3xy- e,

B) z'y =xy - e

0 z'y =3x-e™;

D) Z'y=3-e7;

E) z'y=3y-e*.

18. ®opmyna Hetotona-JleiibHua:

N | fx)dx = F(b)- F(a);

b

B) | f(x)dx = F(a)— F(b):

) J.udv=uv—J.vdu;



D) Tf(x)dx_ lim [ £ (x)dx:

b—)+oo

b

B) [ f(x)dx = F(a)+ F(b)

2]
19. NnTerpan I_Z dx =:
1X

A) 0;

B) l;
2

Ol

D) 2;

E) —_.

\S]

f (0)

/")

f (0)x2 . 2Ny I

f(x)=1(0)+

20. Pa3noxxenne GyHKIMN
psiIoM:

A) TPUTOHOMETPHUECKUM;
B) rapmonnuecknm;

C) Teiinopa;

D) MaxkiopeHa;

E) reomeTrpudeckoii mporpeccu.

Bapuant Ne 2.

2! n!

Ha3bIBACTCA

- -

1. CransipHOE IPOM3BEICHHE BEKTOPOB @ = X1 + V1 j + 21k u b = x,0 + ¥, ] + 2,k :

x a-b=lalplsing:

B a-b=|alpfeo

0 a-b= X1 Xy = V1V2 = 2125
D) ;l_) =X\ V1t XYy +212y;

E) a 'b:xle +y1y2 +lez.

2. YpaBHeH#He TPSIMOHA, TIPOXOISIIEH Uepes ABE JaHHBIC TOUKH:

A) Ax+By+C=0;

B) y:kx+b;
Qf+Z:L
a b

D) ¥ — o =k(x—xo);



E) x—x; _ Y=

X=X V2= N

3. DKCIEHTPHUCHUTET DILIHUIICA:
C

A) € =—.ccm d <b;
a

B)E=c-a;
a

C) € = —,ccam a>b;
C

C
D)€ = _,ecn a>b;
a

b
E) € =_,ecin a<b.
a

4. BripaxxeHue Ay = f (X + Ax) - f (x) Ha3bIBACTCA:

A) IepB0o0Opa3HOIL;

B) muddepennnanom;

C) mpou3BOIHOIA;

D) npupamnieHreM aprymeHra;

F) npupamennem GyHKImHA.
4
5. ®dopmyna Npon3BOIHOI (arcsm x) =:

1
A) ——

E) ——
V1-x2

6. Kpusas = [ (x) Ha HHTEpBaJIe (a; b) BBIIIYKJIA BBEPX, €CIIN:

A f(x)>0;

B) '(x)<0;

o f'(x)=0;

D) £ (x)>0;



E) f(x)<0.
1
l1+x

dx=:

7. UnTerpan J‘ 2

A) arctg x + C,
B) —ctg x+C,

¢) arcsin x + C;
D) arccos x + C;
E)ytgx+C.

3-x2

8. O6mnacts onpeneneuns Gpynkrmn YV =

A) [— 2;2];

B) (— oo;—Z)U (— 2;+oo);
0 (-2;2);

D) (—o0;0) U (0;+ o0);

E) (— oo;+oo).

9. Naust Touku A (0; -1) u B (2; 2). Haiitu Touky M (x; y), nensuryio otpe3ok AB B otHomennun AM:MB=1:2.

A (0; 1)-

o
M
b

(3 2 —5\|

10. AnreOpanyeckoe TONOTHEHHE K 3JIEMEHTY (35 B MaTpHIIE A= | -4 1 01:
56 2 J

A) Az =-23;

B) A3z =-20;

C) A32 :17;



D) A3» =-17;

- -

11. Taubr BekTOopbl A @;— 3;2) u b(— 1;1;0). Haiiti ckanmspHOe mpowmsBeneHHe BekTopoB C =d + b wu

d=a—b.
A) 0;

B) 11;

C) -12;

D) -3;

E) 12.

12. VpaHerue npsmoii, npoxomseit wepes touxy M (— 1;3) u oSpasyromeii ¢ ocsio OX yron 45°.
A x—y—4=0;

B)3x—y+6=0;

0)2x—y+4=0;

D) x—y+4=0;

E)—x—y+2=0.

13. ®okyc rumep6oBI 5x% — 9)/2 =45

A)C:\/ﬁ;

Byc=2;
0 c=A/5;
D)c=4;
Eyc=3.

N2n? +1

14. Mpenen lim ——— =.
n—>o 2pn+3
A)2;

B) —;

15. TIponssoxuast pyakmm ) =V x2 +1:



1

E) ) = :
Vx? +1

16. TIpomesxyTkn Bo3pacTanus pyHKuun Y =

2
x-2
A) (= 0:0);

B) (- o0;40);

0 (- 0;4);

D) (- 0;2);

E) (= 00;0) U (4;40).
17. Unterpan f\/;dx =

A)E\/x3 +C,
2
2 15
B)g X +C;
2
C)g\/;-l-c;

1
D)—-I-C;

24/x

E)—i+C.

Jx
b
18. TeomeTpudecKuii CMBICT I f (x)dx:

a
A) TuUIOImAah KPUBOJIMHEHHON Tpanelny;
B) Touka;

C) npsimas;




D) mutockocTs;

E) xpyr.
I 1 1 * 1
I+ + +..+ +..= Z
19. Pan 2 3 n n=1 " yaspsactes:

A) psIOM T€OMETPUUYECKON IPOrpeccuy;
B) 3HakoYepeayromumes;

C) TpUrOHOMETPUYICCKUM;

D) crenenubiM;

E) rapMoHuueckum.

20. Paznoxenne GyHKIUH

f(x):f(a)+vL1('Q)(x_a)+£2('Q)(X—a)2 Fe 4 f”_('a)(x_a)n +-

psiaom:
A) TPUTOHOMETPUYECKIUM;
B) rapmonnueckmm;

C) Tetinopa;

D) Maxuopena;

E) reomeTrpuueckoii mporpeccum.

Bapuant Ne 3.

1. YcnoBue napaiienbHOCTH BEKTOPOB (. 1 b
A) 5 . Z_J =COosQ;

B) ; . Z_) =0;

o a-b=|alp|:

D) a-b=la+|p|:

E) ; Z_y =1.

2. YcnoBue napaninenbHOCTH ABYX IPAMBIX ) = k 1 X+ b1 uy= kzx + b2 :
A) k2 =b1;

B) k, = _k1§

) kz = k];

D) k2 =,
1

Ha3bIBACTCA



1

E) k, = —k—l.

3. OKCIEHTPUCHTET JIUIHATICA IPHHUMALT 3HAUCHHUE:
A —1<¢e £0;

B) € >0;

0 0<e<l;

D) € >1;

E) € >1.

!
4. ®opmyina MPOU3BOTHOM IPOU3BEACHHUS IBYX (yHKIHN (u 'U) =
A u' -0’
Byu-0 —u -v;
O u' +V';
D)u' -V +u-v';
E)u' -V —u-v'.
!
5. ®opmyina npou3BOJHOM (arccos X) =:
1
A) = ———;
1—x?

1
B) sin® x

1

CoS x

1

1+x2
1

E) \/1——x2 :
6. Kpusas = [ (x) HA HHTEpBAJIE (a; b) BBINYKJIA BHH3, CCIIN:
A f '(x) >0;
B) f'(x)<0;
o f'(x)=0;
D) £ (x)>0;
B) /' (x)<0.

O]

D) —




1

7. NHTerpan dx =:
I V- x?
A) arctg x + C,;
B) —ctg x+C,
¢) arcsin x + C;
D) arcctg x + C;
Eytgx+C.
x?+4
8. Touka paspeiBa QyHKIMH ) = :
2x

A)1;
B) -1;
C) He cyIecTByeT;

|
D) —;

2
E) 0.

3 10
9. Onpenenurens 3-ro nopsaxa A=5 -1 0=:
0 31
A) 2;
B) -3;
C) -8;
D) 0;
E) 8.
3 -2 5)
10. AnreGpanyeckoe JOMONHEHNE K HieMenTy (3 Bmatpuie A =| — 4 1
5 6 2

A) A23 = _28,
C) A23 = 8;

11. Jlausl TpW TOYKH A(I;O;l), B(—1;1;2) u C(0;2;—1). Haiitu TOuky D(x; ¥, Z), €CII

AB=CD.



A (2;3;0);

B) (2;-3;0):

0 (~2:3;0);

D) (0;2;3):

E) (—2;-3;0).

12. Vpasuene npamoii, npoxonsmeii uepes ouxn A(—153) n B(3; 0):
A)3x—4y+9=0;

B) y—x+5=0;

0 3x+4y—-9=0;

D) 4x -3y +12=0;

E) —4x -3y +12=0.

13. dokye runepborsr 1 1x% — 252 = 275:
A c=+14;

B) ¢ = 6;

0 c=5;

D) c=I1I;

E) ¢ =36.

X -xt+1

14. Tlpenen lim _ =
x>0 Qx4+ 3x

A) O,

V2

B) —
2

Q)0

D) 2;

15. Tlponssoanas Gpynkuun ) = ArClg 3x:

) 1
A) Y = ;
7 1+ 3x2
, 3
B) ) =

1—0x2



9y 1-9x?
, 3

))):1+9ﬁ;
L 3

DY C1+x?

16. IIpomexyTku yObIBaHusA QyHKIUKM ) =

A) (3:40);

B) (—o0;—3) U (3;+0):
0 (-3;3);

D) (- ;0);

E) (= 00;+00).

17. Wnrerpan I_dx =:
x2

4
A)——3+C;
X
2
B)—_+C
33
1
O-—+C
2x
2
D)—_+C
X
2
Ey _+C.
X

a

18. CBolicTBO HHTETrpana: I f (x)dx =:
a

A) X;
B) f(a);

0 f(x)dx;
D) 0;
E) dx.

X

x> +9



0

a+taq+aq® +..+aq" +..= Zaq”
19. Pan n=1 Ha3bIBACTCH:
A) psIOM T€OMETPUUYECKON IPOrpeccuy;
B) 3HakoYepeayromumes;
C) TpUrOHOMETPUYECKUM;
D) crenenubiM;
E) rapmonmdeckum.

“ n
20. IIpenen obmero wieHa psaa ”:Zl 3 ! npu n— o paBeH:
A) 0;
B) ®©;
1

) 3;
D) 3;
E) 1.

Bapuant Ne 4.

1. YcnoBue nepneHguKyIIpHOCTH BEKTOPOB ( U b
A) ; . Z_) =COosQ;

B) ; . Z_) =0;

) a-b=lalb|:

D) a-b=lal+ B

E) Cl'[):l;
B ox-x _y-y
L B I

2. YcnoBue nepneH MKy IsSpHOCTH ABYX IPAMBIX ) = klx + bl uy= kzx + b2 :

A ky =by;
B) k, = —k;
O ky, =ky;
1
D) k, :E;
1
E)yk, = —-

1

3. DKCIIEHTPHUCUTET TUIIEPOOIIBI:



C
A) € :_,ecnﬂa>b;
a
B)E=c-a;
c
C) € :Z,ecnn a<b;

Cc
D)g = —ccm A - BeIIeCTBEHHAS MOITyOCh;
a
b
E) £ = —>ccm d - MHUMas MOTYOCh.
a

!

(u)

4. ®opmyra IPOU3BOAHOM YACTHOTO ABYX (QYHKIIMI ‘ _ ‘ =

Auv—u-v;
u-v' —u v

B 5
V)

B)

Ou-v+u-v';

u' v —u-v
D) ————

!
5. ®opMyIa IpOU3BOIHOMN (Cll"cl‘g x) =:

A) —;;
1-x?
1
B) sin® x
1
1+ x7
1
1+x2
1

E) —.
\/1—x2

0

B

D) —

6. Touka X( sBIAETCS TOUKOH Nepernda, eciu:

) f"(x,)=0;



B) f'(x0)<0;
) f'(x0)=0;
D) f'(x0)>0;
E) /" (x0)<0.

7. CDopMyna HUHTETPUPOBAHUA 110 YACTAM:

A) fudu =uv + Iodu ;
B) Judv = [odu —uv ;
) uv = [udv - [vdu
D) Judv =uv — [vdu;

E) UL :Iudu +Iodu.
1 2

8. Touxa paspsiBa QyHKIMH J = — T
X X

A)1;
B) -1;
Q) 0;
D) 2;

E) He cymecTByer.

— =N

1 3
9. Onpenenurens 3-T0 MOPsIIKA A=|4 0
1 3

A) 6;

B) 12;
C) 24,
D) 36;
E) 42.

10. IIpousBenenue MaTpuil;:
Lz 5 4

2
1

3 01 (1\
H2
)

=z
7~ TN\
p—
[\
= -~
N—



(3 0 1)
C)L—Z 10 4J'
D) HEBO3MOJKHO;
B (4 12).
1. Jame tpn towen A(3;3;—2), B(0;-3;4) u C(0;—3;0). Haittn 10y D(x; ;5 2), ecmn
AB=CD:
A (3;9;-6):
B) (3;-9;6);
o (-3;-3;2);
D) (0;2;3);
E) (—3;—9;6).
12. Vpassente npavoii, npoxonsmeii uepes toucu A(—1;4) u B(6; 5):
A) 2x+3y-10=0;
B) x—5y+19=0;
0 x—T7y+29=0;
D) x —5y+20=0;
E)9x -7y —-19=0.

13. dokyc smunnca 5x% + 9y2 =45:

A)C:\/ﬁ;

B) C=2;

C)sz/g;

D) C=4;
E)yc=3.
x? —2x+1
14. Tlpenen 111’1’13— =:
x—1 X —1
A) 00
B) 3;
C) 0;
D) 2;

1
E) —.
2

15. TponssonHast GyHKMH ) = ln(ex ):



A Y =e ln(ex );

B) y' = 1;

, 1
Oy =__

&
D) ) =¢€*;
E) y' =xe¥ !
X
16. IIpomexyTku yObIBaHus QyHKIMKM ) = 5 :
x-+1

A) (— o0; 0);
B) (— OO;+OO);

o (-1;1);
D) (— 0; O) U (1;+oo);
E) (—o0;— 1) U (1540).
17. Unterpan J'—dx =:
2x +3
A In(2x+3)+C;
B) 2In (2x+3)+ C;
1

——+C;
Q) (2x+3)2

D) lln(2x+3)+C;
2

E) l(2x+3)+C
2

2
3
18. Hnterpan J.x dx =:
0

A) 12;
B) I;
O) l;
4
D) 0;
E) 4.

a,—a, +a; —a, +++(-1)"a,

19. Pan

e i(_ 1)n+1an
n=1

a >0

,roe "

, Ha3bIBaETCS:



A) psSIIOM TEOMETPHIECKON TIPOTPECCHUH;
B) 3nakogepemyromummcs;

C) TpUrOHOMETPHUIECKUM;

D) creneHHbIM;

E) rapmonnueckum;

X lnn

20. TIpenen obmero wiena paga =2 ' mpu 1 —> % papen:
A) L
B) «©;
1
c) 2 ;
D) 2;
E) 0.

BapuantNe S.

1. Yron mexnay BekropamMu d u b

a-b
A) COS(P:w;
B) 12 = 5.5-

a-b
O) COS(P:W,

D) COsS( = ‘a‘ . ‘b‘;

E) coscp:c_z-l;.

2. Paccrosnue ot rouxu M (xo;yo) nio mpsivoit AX + By + C=0:

|Ax0 + By, +C|.
Je+p

| 4x, — By, —c|;
JA21 B
N

|AxO + By, +C| ;

A d=

B)d:

C)d:

D) d =|dx, + By, +C|*;

3. DKCIEHTPHUCUTET TUIEePOO0IIbI PUHUMAET 3HAUCHUE:



A —1<¢g £0;
B) € >0;

c) 0<e <1,
D) € >1;

E)e >1.

!

4. ®opmyna NpoU3BOIHOM (x") =:
A) nx" ;
B) x" !
o) nx" 1
D) x" Inx ;
E) nx"*1.
!
5. ®opMmyna NpoOU3BOIHOU (arcctg x) =:
1

1—-x

1

A) —

B) ;
cos? x

1
1+x>
1
D) 1+ 22
1

C) —

E) .
1-x?
6. CBOICTBO MHTETpAIA: Idx =:
A x+C;

B) f(x)+C;

0 f(x)dx;

D) 0;

E) dx.

x? +1

7. O6nacte onpeneneuus pyukipu Y =
X

A) [—1;1];



B) (~ 0;0)U (0;+00);

o (= 1;1);

D) (— oo;—l)U (—1;+oo);
E) (— oo;+oo).

X

8. Touka paspriBa Gyskmun JV = ——:
x+1

A)1;

B) 0;

C) 2

D) -1;

E) He cymecTByer.
1 2 0

9. OnpenenuTtens 3-ro NopsAKa: A=]0 1 3=
5 0 -1

A) -29;

B) 22;

C)-31;

D) 31;

E) 29.

A= 3 21 M
10. Ecomt \—1 0 ]

nB=2 ||, To npousBeene A- B =:
3
\")
A) 12J;

B) po 11);

Q) 1||;

D) H(l)\k
)

E) HeBo3moXxHO.
N
11. Ipu kakoM 3HaueHUU # JaHHBIC BEKTOPHI O = (2, - 1, 3) ub= (1, 3, n) HepIECHANKYIAPHBI?
A) 4
B) -3;

1
6 —;



12. YpaBHenue npsAMOH, mapajuieibHOR psAMoit ) = 3x—4 u MIPOXOJALIEH Uyepe3 TOUKY M (2; 1).
A) y=3x-10;

B) y =3x;

c) y=3x-35;

D) —1x+1-
y 3 ;

1 5
E) y=—_X+ _.

3 3
13. Doxycsmmnca 25x% +169y? = 4225
A c=5;
B) c=A/119:
c) c=12;
D) ¢ =144,
E) c=13.

14. Hpepen lIm VX — 3-2 =.
=7 x2 —49

E) .
14

15. TIpousBonnas pynkimn ) = g x>+ 3)
2

cos? x
2x

B) y'= ;
coszix2+3)

A Y =



2
)= ;
coszix2+3)

2

!
D)y =————;
sin® x

2x
E) )y =-— .
sinzix2+3>
3
2

X
16. TIpoMexyTku Bo3pacTanus GyHKIMH ¥ = — — X~ — 3.

A) (3;+00);
B) (— oo;—l) U (— 1;3) U (3;+oo);
o (-1:3):
D) (- oo;+oo);
E) (— oo;—l)U (3;+oo).
17. Unrerpan J 2% dx =
3x

3In2
B) 3x -2 1 4+ C;
03-2%In2+C;

D) 2*In2+C;
23x

E) —+C.
In3

A) +C;

4
|
18. UuTerpain {2\/; dx=:
A) 2;
B) 4
C) In2;
D) I;
E) 0.

o0
Qg+ a X + ax*> +azx> +=+a,x" ++= Zanx”
19. Pan n=0 Ha3bIBACTCS:
A) psAIOM T€OMETPHYECKON TPOTPECCHH;
B) 3Hako4epenyrommmcs;

C) TpUTOHOMETPUIECKHM;



D) creneHubIM;
E) rapmonmgeckum.
2
n” +2
2 —H—

n=1 npu 11 > P pagen:

20. Ipenen obriero 4icHa psaa
A) %
B) 1;
1
) 2;
D) 2;
E) 0.

Bapuant Ne 6.

1. TIpr yMHOKCHHH JIBYX MaTpHLL pa3MEpHOCTEH (m X n) (n X k) TOTYYHTCS MATPHIA Pa3MEPHOCTH:
A (mxn);
B) (mx k);
o (nxk),
D) (1 x m);

E) (kxm).

2. KaHOHHYECKOE ypaBHEHHE OKPYKHOCTH:
2 2
X
4
a b

B (x—a)’ +(y —b) =R
2 2

© fz—_yT
a- b

=1;

=1;

D) y? =2px;
2 2
By (x+a)’ +(y+b) =R>.
3. Oynkus f (x) Ha3bIBaeTCst 6ECKOHEYHO GONBION pu X —> d , eCIH:

A) lim f(x) # oo;

Xx—a

B) lim f(x) # 0;

—a

0 lim f(x) =0;

—>a

D) lim f(x) = ;

—>

B lim f(x)=a .

—>



'
4. dopMyiia IPOU3BOIHON (\/ x) =:

A)—L-

=

) : ;
2Wx
C)Z\/;;

D) = 1_;
24x
1
5. Juddepennuan GyHkmmn Y = f (x):
Ndy=f (x)dx;

B) dy =dx;

o dy= f’(x)dx;
D) dy = xdx ;

B dy=f"(x).

6. Nurerpan Ix”dx =:

A X"+ C,

x2 +2
2x—1

7. O6nacts onpeaeneHus Gpyskmn VYV =

FllT

%
e

8l\)l

ﬂ (1,

S )




@) (— 1;1\;
23
o

E) (= 00;+00).

D)

2x? —3x+1
8. Touka paspsiBa pyHKIME Y = ———————— !
X

A)1;

B) 0;

02

D) -1;

E) He cymiecTByeT.
6 1 -1

9. Onpenenutens 3-r0 MOpsIKa A=5 -1 2| =:
9 2 -5

A) -15;

B) 30;

O) 15

D) -30;

E) 0.

10. Haiitu nyiuny BekTopa Zé, eciu A(Z; -3, 2) u B(S; 3; 0):

A)5;
B) 7,
0 4
D) \/E;
E) 8.

11. Tpu kakux 3HaueHusix M u 71 BEKTOPHI 67 = (2, m, 3) ub = (6, 3, l’l) HapajuIeabHbl?

Am=3, n=3;

By m =1 , n= 9 ;

om=9, n =lI;

Dpm=3, n=9;

ppm=1, n=l1.

12. YpaBHeHue NpsMOii, mapauienbHOH IPSIMOR 2x + Sy —1=0u IPOXOAdIIeH uepe3 TOUKy A(— 1; 3)

A) 2x+ 5y -13=0;



B)2x+y—1=0;

) 2x+ 5y =0;

D) Sx -2y +11=0;
E) Sx -2y +10=0.

13. DKCUEHTPUCHUTET ILTHTICA 25x% + 9y2 =225

4
A)E=_;
3
B)E =4
4
0 &E=_;
5
5
D)€ =_;
3
3
E)e =_.
5
14. TIpousBoaHas Gpyukumuu y = In X2 .
A Y = 2 :
2
B) y’ =2x;
0y=_,
X
, 2
D)y =_;
X
E)y =1
x> +2
15. Onpenenuts KPUTUUECKUE TOUKH s PYHKITHH y= 5 " .
x J—

A)-1u2;
B)Owul;
0)2;
D) -1;

E) He cymiecTByIOT.

16. YactHas nmpousBoaHast QyHKuun Z = x% + 2xy — y3 m X:
A) Z'x=2x+2y-3y2;

' 2
B) zx=2x+ 3_)/ ;

C) Zx=4x+2y-3y?;



D) z'x=2x—3y?;
E) Z'x =2X+2y.

4x+1
17. Nurerpan J.e a dx =:

A) l€4x+1 +C;
4
B) 4™ + C;
0 (4x+1)e* +C;

84 x+2

4dx + 2

B e+ C.

D) +C;

e
18. Nurerpan j—dx =:

1 X
A)Ine*;
B) e;
2
(O
2
D) 0;
E) L
o0
> a, lima =0
19. Ecm psin =1 cxoxuTcs, To "7 ! :

A) npmsnHak Komry;
B) npusnak [lanmam6epa;
C) npu3HaK CpaBHEHUS,
D) mpusnak JleiiOHuma;
E) HeoOxomumMoe ycroBne CXoIMMOCTH.
© n? 42
2
20. TIpezen obiero wieHa psiza
A) @,

130 —2n

npu 11 —> O papen:



Bapuant Ne 7.

1. Cucrema TMHEHHBIX ypaBHEHUH UMEET SAMHCTBEHHOE PEICHNE ITPpH MpIUMeHeHnH Metoia Kpamepa, ecim:

A) X; = , IpH Axl. #0;

B) X; =A-AX,-;

O x; = i,an/IA-‘/—'O;

D) X; = i,anAZOI/IAXiio;

Ax:
E) X; = Al , IpH A:OI/IAxi =0,

2. Kanonmueckoe YpaBHCHHEC dJUIHIICA:

2 2

XY
a’ b
B (x—a) +(y-b) =R2;
2 2
O] iz_—y—zzl;
a® b
D) y? =2px;

B (x+a)’ +(y+b)’ =R2.
3. OyHKIHUA f (X) Ha3bIBaeTCs OeCKOHEYHO Manol pu X —> d , ecnu:

A) lim f(x) # oo;

xX—>a

B) lim £ (x) # 0;

—>a

o lim £ (x) = 0;

—>a

D) lim f(x) = o;

xX—>a

E) lim f(x)=a.

—>

!
4. ®opmyna mpou3BOIHOMN (11’1 x) =

1
A) I

X
B) —X;
C) e*;



B
X

5. Oynxms [ (x) BO3DACTAET HA OTPE3KE [a; b], CCIIH Ha 9TOM OTPE3Ke:
A f(x)>0;

B) f'(x)<0;

o f'(x)=0;

D) f'(x)>0;

E) £ (x)<0.

1
6. Unrerpan I—dx =:

Jx
A VX +C;
B)2\/;+C;

C)ln\/;+C;
2
D)_+C;
X

£+C;
2

E)

2
X

2-2x

7. O6nacts onpeeneHus pynxuun Y =

NN

B) — ;
L2 )
C)(—l;l);

D) (— oo;l) U (1;+oo);
E) (— oo;+oo).

2
X

x—2:

8. Touka paspbisa Gynkuun V =

A) L
B) 0;
0)2;
D) -2;

E) He cymecTByer.



0 0 —10
9. Onpenenurens 3-ro mopsiaka A=10 7 10| =:

1 2 0

A) 25;
B) 70;
C) 80;
D) 50;
E) -70.

10. Haiiti nnuny Bektopa C = 2a-b , €CIIM U3BECTHBI d — (6, 2, 1) ub= (O, - 1, 2)

A) 33;
B) 7,

C) 50;
D) 13;
E) 14.

-
11. Ilpu kakux 3HadeHustx 1 u N BeKTOpel d = (m, 1, - 1) ub = (6, 3, n) napaiesbHbI?

Am=-3, n=2;

Bpm=2, n=3;
om=2, n=l;
D)m=2, n=-3;

pm=1, n=-3.

12. Vpasuenue npsmoii, neprenauxyasproi npsmoii 2X + 3 —1 =0 u npoxonsmeit uepes Touxy
A(-1;3).

A) 2x+ 5y +11=0;

Byx—y—1=0;

C) 2x+5y =0;

D) Sx -2y +11=0;

E) Sx -2y +10=0.

13. DKCIIEHTPUCHUTET HIUIHIICA 5x% + 9)/2 =45:

A)E =_;
3
B) € =4;
4
C)€=_;

5



D) € =

B

l\)wll\)

E) € =—.
J5
14. TIpoussonHas GyHKUIMH ) = 23%,

A) Y =2%1n2;

By =3-2%1n2;

0) y'=2%1n3;
D) y’ =23 ;
E) y =3x-2%1,
x? +1
15. OnpenenuTh KPUTHUECKUE TOUKK 118 QyHKUuH Y = :
X
A)Owul;
B) He cymecTByIOT;
C)-lul;
D) -1;
E) 0.

16. Yacthas npomssoHas Gyskumn Z = X2 + 2Xy — ) 1o V:
A) Z'y=2x+2y-3y%;

B) z'y =2x—3y?;

0 z'y=4x+2y-3y?;

D) z'y =2x+3y?%;

E) Zy =2x+2y.

17. NnTerpan J dx =:
cos? 3x

A) 3tg3x+C;

1
B) _tg3x+C,;
3

¢) arcsin3x + C;

1
D) _ctg3x+C,
3



1
E)_gtg3x+C.

°1
18. NuTerpan j_dx =:
1 X

A)Ine*;
B) e;
2
(o Rl
2
D) 0;
E) 1.
o0 e 0]
Zan an a >0 b >0 a <b
19. IlycTte nanbl aBa psiga n=1 u n=1 ,Te " , N u s Beex 77 n " Torna, ecd psx
o0 0 o0 0
2D, 2.4, 2.4, b,
n=1 CXOJAUTCS, TO CXOUTCS U PSIIT n=1 , @ €CIIH PSIT n=l1 pacxXomuTcs, TO PACXOIUTCS U PST n=1 :

A) npusnHax Komy;

B) npuznak [lamam6epa;
C) mpu3HaK CpaBHEHHUS;
D) npusnak JleiiOHuna;

E) HeoOxomumoe ycoBre CXOTUMOCTH.
o0
3n

20. Ipenen obmero wiena psiaa n=1 In3n npu 1 —>® paBeH:
A)0;
B) 3;
1
C) 3
D) 1;
E) ®©.

Bapuant Ne 8.

1. Pemmienue cucteMbl IMHEHHBIX YPaBHEHUI METOZIOM 0OpaTHON MaTpHUIIbL:

A A X =B,
B) X=A4-B;

0 X=A4"+B8B;
D) X=4"E;

By X=A4"-B.



2. Kanonndeckoe ypaBHeHHE TTapadoIIb:

2 2
nE 42 o
a’ v

B) (x—a)’ +(y-b)’ =R2;

2 2

XY )
D) y2 =2px;

By (x+a)’ +(y+b)’ =R2.

3. HeBepHoe cBOWCTBO MPEIENOB: €CJIU CYHIECTBYIOT lim f (X) u lim g (x), TO
X—a x—a

A im( £ (x) + g(x)) = lim £ (x) + lim g(x);

—>da X—a X—a

B IImC=0,rze C=const;
xX—>a

o hm,ﬁ(ﬂ _ }Cl_l;lgf(x) g(x)i O

wag(x) limg(x)

X—>a

D) lim(f (x) - g(x)) = lim £ (x)- lim g(x);

B) lim(k- £ (x)) =k - lim £ (x).

X—a x—a

!/
4. ®opmyrna mpOU3BOTHOM (ex) =:

A) —e*;
B) €;

C) e*;

D) e™";

1
E) —.
X

5. Oyuxtus | (x) yObIBaET Ha OTpE3Ke [a; b], €CIIM Ha 9TOM OTpE3Ke:
A f(x)>0;
B) f'(x)<0;
o f(x)=0;
D) f'(x)>0;
E) 1 (x)<0.



1
6. Unrerpan J.—dx =:
X

A lne* +C;

B)x+C;

2
C)x_+C;
2

D)—x+C;
E)lnx+C.
x2+x+1

7. O6nacte onpeneneuus GyHkimu Y =
X

A [-1:1];
B) (— OO;+OO);

o (-1;1);
D) (= o0;1) U (1;+0);
E) (— oo;O) U (O;+oo).
x2 )

8. Touka paspbiBa GyHKIHUH y=__—X":

A)1;

B) He cymecTByerT;

0)2;

D) -2;

E) 0.
2x—y—-2z=8

9. Omnpeznenurens A s cucrembr YpaBHEHHIA: % xX+y+ 2z=11":
{4x +y+4z=22

A) A=8;
B) A= 6;
C) A=-8;
D) A=4;
B A=1.
v e tt mimem (3,212 |up {0
10. Haiitu xoopiuHatel Bektopa C = _ A —3b , econ wsBectrbl d = 3,21,_ ub= 0, 4,_ :
3 .2 U 6)
A (0,1,5);
B) (1,-5,0);



0 (0,-5,1);

D) (~1,5, Q)

g —1,5, .

L3

N - - b _ _—»
11. Yron mexny BekTopamu d = 8i + j —4k u i —2k:
A) 90°,
B) 300;
) 0° ;
D) 450 ;
E) 60° .
12. YpaBHenue npsAMOH, NEPIEHAUKY/IAPHOMK npamMol ) = 3x—4 u MPOXOJALIEN Yyepe3 TOUKY M (2, 1)
A) y=3x-35;

|
By y=—_X;

3
¢ y=3x-10;
D) y= ! x+1;

Y 3 ;

|
E) y=—_Xx+ _.

3 3

: sin4x
13. TIpenen lim—— =.
=0 xFT -1

A) 0;
B) 00
C) -8;
D) 4;
E) 8.

sin2x

14. TIpousBognas ¢pyHkimm ) = € :
/ : sin 2x—1

A) Yy =sin2x-e :

B) y =es" % . cos2x;

C) ' =2e5"% . cos2x;

D) y' =2e"?* . cosx;

sin 2x

E) )y =e



X2 +x+1
15. Onpepenuth KPUTHUCCKUE TOUKH It QyHKIMH ) = ———
X

A)Omul;
B)-1u2;
C)-1ul;
D) 0.

E) He cymecTByIOT.

16. YactHas npons3BogHas QyHKIMH Z = 1n(2x — y) mo X:

A) Zy = 2—y;
2x -y
, 1
B) Zx —— >
2x—y
= 2
C) Zx — 5
2x—y
2x—1
D)Z,x: 5
2x—y
, 1
E) Zx = .
T
1
17. I/IHTerpa.nJ' dx =:
sin® 5x
A —tg5x+C,

B) —Sctg Sx + C ;

1
c)—_ctgdx+C,;
5

D) arcsinSx + C ;

1
E) _tgSx+C.
5

T

18. NuTerpan J.COS xdx =:
0

A) 2;
B) -2;
C) m;
D) I;
E) 0.



: n+l __
S a, lim =p
a,>0 e g <1
19. TTycTs man psn =1 ,rme " 1 CYIIECTBYET Ipe/Ie n . Torna, nmpu p psn
> =
CXOAUTCS; IpU p psI pacxoauTCs, IPH P BOIIPOC O CXOJUMOCTH PSZa OCTaeTCsl HePEIICHHBIM:

A) npusnax Komy;

B) npusnak [lanambepa;

C) mpu3HaK CpaBHCHUS,

D) npusnak JlefiOnumna;

F) HeoOxonmumoe ycoBre CXOTUMOCTH.

ii 111’1’1 un+1 —
n

Nn—>0
20. TTo npusHaky Jlanambepa y psaa n=1 npenen Uy

A) 3;
B) 0;

1
0 3
D) 1;
E) © .

Bapuant Ne 9.

1. Obuiee ypaBHEHHUE IPSMOIL:

A) Ax+By+C=0;

B) y=kx+b;
C)f-l‘zzl;
a b

D) y—yo =k(x—x0);
B) x-x; _ y-y

I B e

2. Kanonnueckoe ypaBHEHHE THIIEPOOJIBL:

2 2
PN A
a’> b

B) (x—a)’ +(y—b)’ =R2;

2 2

X Yy .
D) y2 =2px;

B (x+a) +(y+b)’ =R~

3. IlepBblii 3aMeyaTenbHbIN Npeaen:



A) lim =1
x>0 X
( x
B) lim 1-2| =¢
xa:;ok X

( '
) lim| 1+_1) —e.

x—>ook X }

sin x
D) lim =1,
x>0 X
. sinx
E) lim =0;
x>0 X

!

4. ®opmyna NpoU3BOIHOM (ax) =:
A a*lna;

B) a* Ina;

C) e*;

D) xa*!;

E) Ina* .

5. IIpasuno Jlomurans. Ecnu Gyskimm f (x) ng (x) nuddepeHIUpyeMsl B Touke X( , IPUIEM

lim f(x)=lim g(x) =0, ro:

X—>X0
A) lim'ﬁ(l)'z lim f'(x)+ lim g'(x);
x—=x g(x X=X X=X
B) lim Lg—))x =lim £'(x)- lim g'(x):
x—)xo g(x) X—)XO X—)XO
o) lim L&) _fim £'(x)-lim g'(x):
X=X g(x) X=X xaxol
D) lim ‘L(l) = lim\('ﬂﬁ\ ;
X—)XO g(x) X—)XO\g(x))
B i L8 _ i L)

X=X, g(x) X=X, g’(x)'

X—>X(

6. Unrerpan Iaxdx =:



A a* +C,
B) xa* !+ C.

C)a*lna+ C;

X

a
D) —+(C;

Ina

X

E) +C.

Inx

x2 +2x+4
7. ObnacTe onpeneneHus GyHKuuu ) = :
x+2

A) (— oo;—Z)U (— 2;+oo);
B) (—2;+00);

0 (-2;2);

D) (—o0;—2);

E) (— oo;+oo).

8. Hansr Bepmmabl TpeyrompHuka A (-1; -1), B (0; -6) u C (-10; -2). Haiftn mMHY MeIMaHBI, TPOBEICHHOW M3
BEPIUMHBI 4.

A) 0;

B) I;

0)2;

D)& 5;

E) 4.

X+y+z=6

9. Onpenemurens Ay ans cuctems ypaphenuii: 4 X — Y +2=3

- x+y+z=7
A) Ay =—6;
B) Ay=0;
o) Ay =20;
D) Ay =-9;
E) Ay =14.
10. fama roman A(1;0;1), B(=1;1;2), C(0;2;—1) u D(—2;3;0). Cransproe npoussenene
scxropos AB - CD =

A) 6;
B) -2;



C)0;
D) 2;
E) 7.

N - —

11. Yron mexay Bektopamn d =1 + Kk u b=y, +2j+k:
A) 450

B) 30°;

0 0°;

D) 90°;

E) 600 .

(x -1y
13. Ilpenen 11m2— =:
x>14x" +x-=5

A) 0;
B) 0O
Ol
D) 9;
4
E) —.
5
14. TlpoussosHas GyHkumH ) = X Inx:
1
A) y,=1+_;
X
B) y =Inx;
0y =Inx-1;
, 1
D)y =_—;
X

E) Yy =Inx+1.



X2

15. OnpenenuTh KpUTHYECKUE TOUKM s QyHKIMn YV = ———
2-2x
A)Omnl;

B) 0;

C) 2

D)0wu2;

E) He cymecTByIOT.

16. YactHas npons3BogHas QyHKIMH Z = 1n(2x — y) no y:

2
A)z'y:—y;
2x —y
, |
B)Zy__ >
X=Yy
C)Z'y_ >
X=y
' 2x —1
D) Zy = ;
g 2x—-y
E) Z !
Zy = .
g 2x—y
b

17. ®opmyia .[ f (x)dx =F (b) - F (a) Ha3bIBaeTCs (POPMYJIO:

A) Jleiibuuria;

B) Komm;

C) HeroToHa-JIeiOHMIA;
D) HeioToHa;

E) danambepa.

T

18. Uurerpan J. sinxdx =:
0

A) 0;
B) 1;
C)m;
D) 2;
E) -2.



o0
n)
> /( /()
19. IycTh aan psg =1 , WIEHBI KOTOPOTO ABISAIOTCS 3HAYEHUSAMH HEKOTOPOH (DYHKIIUK ,

! F(xX)dx= A ! F(xX)dx =

TIOJIOXKUTEIbHOM U yObIBarome. Torna, eciu , TO PSIJI CXOAUTCS, €CITH , TO
PsLI paCXOAUTCS:

A) npusnax Komy;

B) npusnak [lanambepa;

C) mpu3HaK CpaBHCHUS,

D) npusznak Jleitonuna;

E) HeoOxonumoe ycroBue CXOAnMOCTH;

un+1

* lim =
27 n—>0 W

20. Tlo mpusHaky Jlanam6epa y psiga "= npeaesn

A) 2;

B) 0;

C) *©;

D) L;

1
E) 2.

Bapuant Ne 10.

1. YpaBHeHue npsMOil B OTpe3Kax:

A) Ax+By+C=0;

B)kax+b;
C)f+1=l;
a b

D) y—yo=k(x—x0);

E) X=X _ V=N
Xo =X Yo =N

2. doKyCHOE pacCTOSTHUE HIUINIICA:

A) c=b? —Clz,ecnn Cl<b;
B)c=+a’+b?,

C)C=Cl2 —bz,ecnn Cl>b;
D) c=va?>—b> ecm a<b;

E)c = a’>—b? ,ecn a4 > b.



3. Bropoii 3ameuaTeNbHbIHN Mpeelt:

A) limfl + l) —e:

x%O\ X
B) liml/l—lj =e;
x»wk X
[ x
o liml 1+ = | =e;
xa:;ok X
D) limsmx =1;
-0 X
( 1 X
By lim 1+= | =1.
x—)oo\ X

!
4. ®opmyna Npou3BOAHON (tg x) =:
1

A)  sin® x
1

B) sin’ x

B

O ctg x;

E) — — -
Cos X
5. Ecnin npousBoiHast f ' (x) P NIEPEXO0/ie Yepe3 KPUTHUECKYIO TOUKY MEHSET 3HAK C «-» Ha «+», TO QYHKIHS B
3TOI TOUKE UMEET TOUKY:
A) min ;
B) neperu0a;
C) max;
D) paspsiBa;
E) —00.

|
6. Unrerpan J—zdx =

COos™ x

A —tgx+C;
B) —ctg x+ C;

¢) arcsin x + C;



D) ctgx+C;
By tgx+C.
2x

7. O61acTh onpeeneHns (yHKIHH Y= 5 :
1+x

A) (—oo-1);

B) (— oo;—l)U (—1;+oo);
o (-1;1);

D) (~ o0;+00);

E) (— oo;O) U (0;-|—oo).
8. Jansl BepiuHbl Tpeyronbauka A (2; 4), B (0; 3) u C (6; 8). Haiitu niuHy MeanaHbl, MPOBEACHHON U3 BEPIINHBI
B.
A)0;
B) 1;
C)2;
D) 4;
E)S.
X +y—z=2
9. Onpenenurens AX s cucremb YpaBHEHMMH: 2x — y+ 4z =1
—x+6y +z=5

A) Ax=0;

B) Ax =42,

Cc) Ax =1;

D) Ax =—1;

E) Ax=—42.

10. Jamst rouxn A(3;3;—-2). B(0;-2;—4). €(0;3;0) u D(0;2;4). Cransproe npouseenerme

BeKTOpOB 4 3 - 6 =
A) 6;

B) -3;

C) o;

D) 2;

E) 7.

N - - - -

11. Yron mexay Bekropamu d = 91 —4j-|—5k ub=2i +2j—2k:
A) 60°;
B) 30°;



c) 0°;
D) 450;
E) 90°.

=5¢2
y/_dl {J)C)Izt

12. Haiitu dt , €CIIN
A) 5t
B)S5

C) t’
D)t
E) 1.

o =2x2 +x+1
13. Ilpenen lim =:

1 3+ x —4x?

7
A) —;
4
B) 0O
C) 0;
D) 1;
3
E) —.
7
Inx
14. IlpousBoanas GpyHKIMM ) = —:
X
, 1—Inx
Ay = ;
X2
, 1+Inx
B) Yy = 5
X2
, Inx-1
Oy = ;
X2
D) ¥ Inx
V=-—
X2
E) ' :
Vi=_.
X2

15. OnpenenuTh KpUTHYECKHE TOUYKH JUTs QyHKIMN Y=

A)Oul;
B)-1u2;

2x

1+ x?



02
D)-1ul;
E) He cymecTByroT.

3
16. YactHas npousBoaHas pyHkupn Z = € *Y no x:
e =3xy eV
A) zx=3xy-e*;
f =y . 3.
B) zx=Xxy-e>7;
C) z'x=3x-e>Y,;
D) Zx=3-e¥7;

E) Zx=3y-e*7.

17. [Inowmwaab KpUBOJUHENHON TPANIELINU SIBISETCS TEOMETPUYECKUM CMBICIIOM:

A) IpoU3BOTHOM;

B) nuddepennuana;

C) mpupaiieHus PyHKIHH;

D) onpenenéHHoro uHTErpaa;

E) gyacTHOI1 mpou3BoAHOM.

79

18. Unterpan _[ —de =:
o COS™ X

A) 2m;

B) «;

C)m;

D) 1;

E) 0.

g —g +g —qg +-+(1)"*a +-

19. 3nakouepenyromuiics psj CXOJINTCS, €CIIN

lima, =0
a1>a >ay>*>a, > 0 :
A) npmnak Koy,

B) npusnak [lanam6epa;

C) mpu3HaK CpaBHEHUS,

D) npusnak Jleiibnumna;

E) HeoOxomumoe ycioBre CXOTUMOCTH.

o g lim ! =
Ly e
20. TTo npu3Haky JamamGepa y psiga =1 npeen
5
A) 3
B) 0;

C) ®;



o
N
W | w
.-

sl
N
w | =

Kontponupyemsbie komnereHuuu: OIIK-1.
Oyenka KomMnemeHyuil 0Cywecmaeisemcs 8 COOmeemcmeuu ¢ maoauyet 4.

KoMmuieKT KOHTPOJIbHBIX 3aaHUii

IlepBbIiii cemecTp

Tema 1. Matpuiisl u onpeaenuTeny. Pemenne cucreM TMHEHHBIX anredpandeckux ypaBHEHUI.

BapuanT 1
1. Hatigure matpuny S=(2A+C)*M, ecnu
5 2 —1% Y (%2 Z3 1%

(0—1\
4=13 0 b ool 2 0’; M=|3-2]

5 - 2) -1 2 1) 16

2 _2 5 1\|
0o 2 1]
1 -3 4‘

¢ 2 1 -2

3
2. BpIYUCIUTD ONPEAETUTEND ) 5

3. Pemmnts maTpuuHOe ypaBHeHHEe AX=B
(25 31 (14 7 13

-4 1 4 -5 3

| 3 |x=

PR S WA

4. PewmuTh cucTeMy TMHEHHBIX areOpanyecKuX ypaBHEHHIA:
a) metogoM Kpamepa; 6) meronom ["aycca

2x-3y+z=-11
4x-2y+3z=-14
6x—y—-5z=23

5. HaiiTu oO1iee 1 0JTHO YaCTHOE PEIIEHNUE CUCTEMBI:
x+3y-2z=4
2x—4y+5z=17
4x+2y+z=15



Bapuanrt 2

1. Haiigute matpuny S=D*(C-2A), ecru

2 1 3 2 1 0)
A:(—3 | 51 C:[—l 2 4 p=["215)
(1 o -1 o -3 ) L2 -3-1)

2 1 -3 4
305 -2 1
2. BpuHMCIUTH ONPEACIUTEND } 0 -4 2 -1 |
3 2 1 -1

3. Pemmuths MaTpuuHoe ypaBHeHre AX=B

(2 3 4) (15 1 10)
0 5 -1lx=(3 6 -1]
L3 4 2J L14 5 11)
4. Pemmthb cUCTEMY JIMHEWHBIX alreOpandyecKux ypaBHEHHIA:
a) metoqoM Kpamepa; 6) merogom [aycca
dx+y—-5z=-14

3x+2y—-z=3
2x-2y+3z=10

5. Haiitu oO1uiee 1 0J1HO YaCTHOE PEIIEHUE CUCTEMBI:
3x+4y—-2z=9

x+3y+2z=2
x—=2y—-6z=5

Bapuanr 3

1. Haiinute matpuiy S=(A+2C)*K, ecnu

(2 -3 —1) (1 4 1\| (32)

A=H b 3k c=|-1 -2 1F k=[10|
\ \3 2 2 \4-3)

2 3 0 —1)

35 1 -4

2. BBI‘-II/ICJ'II/ITL OHpeIleJ'II/ITeJ'IB } |
1 -1 -3 |

3 4 -2 2

3. Pemwutes MaTpuuHOE ypaBHeHHE AX=B



(3 3 —2) (0 3 —2)
|1 2 4 |x=|14 16 3|
2 3 -5 11 -8 -6
{ ) )

4. Pemmtb cUCTEMY JIMHEWHBIX allreOpanuecKux ypaBHEHUM:
a) meronoMm Kpamepa; 6) meromom ["aycca

3x—y+3z=-4
2x+2y+3z=-11
3x+5y+z=-10

5. HaiiTu oO1iee 1 0JTHO YaCTHOE PEIIEHUE CUCTEMBI:
2x—-6y—-3z=-2
Ix-2y-z=2
4x+2y+z=6

Bapuanr 4

1. Haiinute marpuity S=C*(A-3M), ecim
-2 1 — —
A:(Z 3 1 . (L0 -3 [(1-2)

1 -6 4 -2 -1fp M=[-45 |
\ / -5 1 2 L0 -3
34 -2 1)
o2 s

2. BpIUMCINTH ONPENEINUTEND
u -5 3 2

3. Pemuts MaTpuyHoe ypaBHeHHEe AX=B

(1 2 3\| (0 -1 3\‘

1 2 1lx=[2 1 3]

2 32 315 )

4. Pemmtb cuCTeMY JIMHEWHBIX aireOpandyeckux ypaBHEHHIA:
a) metogoM Kpamepa; 6) meronom ["aycca

4x+y—-3z=-1
2x+y—-5z=-19
4x-3y-3z=17

5. Haiitu o01iee 1 01HO YaCTHOE PEIIEHUE CUCTEMBI:
3x+2y+4z=1
2x+y—-5z=8
4x +3y+13z=-6
Bapuanr S

1. Haiinute marpuity S=(B+3C)*D, eciu



B= |’ co ( -1 1\| D—| 1_ |
(1 =50 3 4 ;
5
\ ) L 2 —3)'
1 2 —1]
4 1 -3
2. Bbluncnuth onpeaenuTens )1 s 4
\2 31 -2)

3. PemmwmThs MatpuuHoe ypaBHeHHe XA=B

(z 3 —1\| (7 4 o\
Xl 4 -2 ol=|3 14 -2

REFE R PRA

4. Pemmutb cUCTEMY JIMHEWHBIX allreOpanuecKux ypaBHEHU:
a) meronoMm Kpamepa; 6) meronom ["aycca

3x-3y+4z=8

2x=5y+2z=-5

6x+y—z=19

5. HaiiTu oO1miee ¥ 0JTHO YaCTHOE PEIIEHUE CUCTEMBbI:
3x+4y+3z=10
Sx-2y+z=4
x+10y+5z=16

Bapuanr 6
1. HaI/I,I[I/ITe MaT I/II_I S=2(D-C)*B, ecim

( p| Y |} 27T |( 1—2\|
D=5 | Ik c=]-6 4 2| B=|45|
\ p 13 =2 5-5)

33 2 1)

1 5 1 2|

2. Broruucauth ONpCACIINTECIIb —ll

0 -3 4 |

-2 1 -2 1)

3. Pewmuts MaTpuuHOE ypaBHeHHE XA=B

(1 2 —3) (—2 6 2}

X5 -4 -1|=] 6 -2 -4
k—s 2 3J L—é 10 —2)|

4. PemuThb cucTeMy JUHEWHBIX areOpandecKnX YpaBHCHUIA:



a) metogom Kpamepa; 0) metomom ["aycca
4x+y—-5z=9
3x+2y—-z=12
2x—2y+3z=5

5. Haiitu obmiee pemieHue cUCTEMbI U QyHIAMEHTAIBHYIO CUCTEMY PEIICHUH:
3x+2y+4z=0

2x+y—-5z=0
4x+3y+13z=0

Bapuanr 7

1. Haiigure matpuny S=C*(2A-B), ecn

AJ4 1} (1 3 1] (—22\

-3¢ b c=|4 -2 2} B=|1-5|
\ -4 0 -2 =76

1 5 -3 1\

1 -1 3 2
2. BBI‘II/ICJ'II/ITB OHpe,Z[eJ'II/ITeJ'IB

}2 0 4 5

2 -3 3 1

3. Pemmuths MaTpuuHOe ypaBHeHHE XA=B

(2 4 —1) (—1 20 2\
X/-3 5 1]|=|-4 3 -1
Ll 2 ZJ L—Z 29 2J
4. Pemmtb cUCTEMY JIMHEWHBIX alreOpandyeckux ypaBHEHHM:
a) metosoM Kpamepa; 6) merogom ['aycca
4x+y-3z=0

2x+y—-5z=-8
4x -3y —-3z=-20

5. Haiitu obmiee penieHue cucteMsl U QyHIaMEHTAIbHYIO CUCTEMY pPELICHUI:
2x—6y—-3z=0
3x-2y-z=0
4x+2y+z=0

Bapuanr 8
1. Haiinute matpuny S=(2B-C)*A, ecnu
A= é —34 A (—31-4) (—1-2 2
2 [ p=| | C=| |
-2 0 -5 \25-2) L0 5-3)



1 2 _4 —2}
6 -3 1
0 2 4
u-h2o3

3
2. BpIUMCIUTD ONPENEIIUTEND }3

3. Peuuts MaTpuuHoe ypaBHeHHEe AX=B

(35—1) (71 )
12 3 olx=[7 2 |

s ab o

4. PemuTb cUCTEMY JIMHEHHBIX aNTreOpandecKux ypaBHCHUMN:
a) metosoM Kpamepa; 6) meromgom ["aycca

2x-3y+z=-3
4x-2y+3z=4
bx—y—-2z=25

5. Haiitu obmiee pemeHue cucTeMbl U (YHIAMEHTAIBHYIO CUCTEMY PEIICHU:
3x+4y-2z=0

x+3y+2z=0

x—2y—-6z=0

Bapuanrt 9

1. nte Matpuily S=SM*(2A+C), eci
2 Ry —(4 4) 3%

Haiin
A( | AR
N

b

|
} 23 b omM=|o 4 1} Cc=|45]|
) L2 -2 -5 —14 )

_2\|
-1
1
2)

2 9
-5

3
2. Brprancnuth OIIPEACIIUTECIIb } 4

S N = W

3 -
3. Pemnts MaTpuuHOE ypaBHeHHE XA=B

3 2 —1) (4 10 10\|
2 2 0]=]1 4 5|

s )

4. PewmuThb cucTeMy JTMHEHHBIX areOpanyecKux ypaBHEHHIA:
a) metogoM Kpamepa; 6) meronom ["aycca
3x—y+3z=12

X

2x+2y+3z=2
3x+5y+z=-10



5. Haiitu oO1iee 1 0JTHO YaCTHOE PEIIEHNUE CUCTEMBI:
3x+4y+3z=10
S5x-2y+z=4
x+10y+5z =16

Bapuant 10

1. Haiigure matpuny S=B*(A+3C), eciu
—5zpy(f1)—1 4 -3
_5; c=|-10

|4 7
s -3 ) -3 2 4 |5 4)

A= 1 =2

(2 10 )
-1 3 4 3
2. BbluucnuTh OnpeneanTens 3 1 2 _a4
2 25 1)

3. Pemmuths MaTpuuHOEe ypaBHeHHE XA=B

(1 -3 4\| (7 -3 14\|
X2 3 1]=[8 -3 3

SR I
4. Pemmtb cUCTEMY JIMHEWHBIX alreOpandyeckux ypaBHEHH:
a) metosioM Kpamepa; 6) meromgom ["aycca

3x-3y+4z=-13

2x—=5y+2z=-9
6x+y—z=17

5. Haiitu oG1ee pemeHue cuCTeMbl U PyHAAMEHTAIBHYIO CUCTEMY PELIEHUI:
x+3y-2z=0

2x—4y+5z=0

4x+2y+z=0

Tema 2. DneMeHThl MATPUYHOTO AHAJIN3a. AHAIUTHYECKAs] TEOMETPHSI.

Bapmuanr 1

1. Jlausr Bextopel a= {1;1; —1}, b={2;3; =1}, ¢ ={-3;2; 3}, x = {0; 6; 1}. Jloka3aTh, uTO
BEKTOpHI @, b, ¢ 0OpasyroT Gasuc B mpocTpaHcTBe. HaifTm KoopAMHATHI BeKTOpa X B ATOM
Oazmuce.

2. Jlansl KoOpAKMHATHI BepiinH TeTpa3dapa ABCD. Haiitu:
a) ruronaapr ocHoBanust ABC



0) ypaBHeHHUE BBICOTHI TeTpadipa DK

B) YpaBHEHHE NPSAMOM, Ipoxo el yepe3 Touky C napamiensHo Beicote DK

r) pacctostaue ot Touku C no rpanu ABD

1) ypaBHEHHUE TJIOCKOCTH, Ipoxosuieit uepe3 Touku B u C nepnenaukyispao miaockoctu ABC
e) ninuny peopa BD

K) 00bem TeTpasapa ABCD

3) BeIMYUHY TUT0cKoro yria npu BepiuHe C mockoct BCD

1) BEIMYMHY yria Mexay pedopom CD u nnockocteio ocHoBanus ABC

A(1,1,1); B(2,2,2); C(2,3,4); D(2,4,7)

Bapuanr 2

1. lauer Bextopel a= {3; —3; 1}, b={1;1; 2}, ¢ ={2; —1; 4}, ¥ = {6; —3; 7}. Jokazars, 4TO

BEKTOpBl @, b, C oOpa3yror 0a3zuc B mpocTpaHcTBe. HaliTh KOOpAMHATBHI BEKTOpa X B 3TOM
Oasuce.

2. Jlansl koopauHaThl BepiinH TeTpadapa ABCD. Haiitu:

a) miomiaab ocHoBanus ABC

0) ypaBHEHHUE BBICOTHI TeTpasrapa DK

B) YpaBHEHHE MPAMOM, mpoxo el yepe3 Touky C napamiensHo Beicote DK
r) pacctostaue ot Touku C no rpanu ABD

1) ypaBHEHHUE TIJIOCKOCTH, Mpoxosiieit uepe3 Touku B u C nepnenaukyisipao miaockocta ABC
e) iy pedbpa BD

K) 00Bsem TeTpasrapa ABCD

3) BeIMYUHY TIOCKOT0 yriia mpu Bepiune C miockoctu BCD

1) BEITUYMHY yria Mexay pedopom CD u ninockoctrio ocHoBanus ABC
A(1,2,3); B(2,3,1); C(2,4,6); D(4,7,6)

Bapuanr 3

1. Jlausr Bextopsl a= {1, —1,2} u b= {2, —2,1}. Haiitn npoexmmio c=3a+b Ha HamnpaBIecHHE
BeKTOpa b.

2. lanbl KoOpAKMHATH BepiMH TeTpasapa ABCD. Haitu:

a) riomaab ocHoBanus ABC

0) ypaBHEHUE BBICOTHI TeTpadipa DK

B) YpaBHEHHE MPSAMOM, mpoxo el yepe3 Touky C napamiensHo BbicoTe DK
r) paccrosiaue ot Touku C 1o rpanu ABD

1) ypaBHEHUE TUIOCKOCTH, Tpoxosiel yepe3 Touku B u C nepnenaukynspHo miaockoctd ABC
e) uHy pedbpa BD

X) 00beM TeTparapa ABCD

3) BEJIMUMHY IUIOCKOTO yria npu BepuinHe C miockoctu BCD

1) BETUYMHY yria Mexay pedpom CD u minockoctrsio ocHoBanus ABC
A(0,0,0); B(-1,4,7); C(0,2,8); D(1,-2,-1)

Bapuanr 4



1. Jlausr Bextopel a= {1; —1; —2}, b= {2;1;3}, ¢ ={3; 1; -1}, x = {6; 1; 0}. Jlokasath, 4TO

BEKTOpBl @, b, ¢ oOpa3yror 0a3zuc B mpocTpaHcTBe. HaliTu KoopAMHATHI BEKTOpa X B 3TOM
Oasuce.

2. Nanbl KoOopanHaTH BepivH TeTpasapa ABCD. Haiitu:

a) rrommaab ocHoBanus ABC

0) ypaBHEHUE BBICOTHI TeTpasdapa DK

B) ypaBHEHHE MPSIMOM, Tpoxosiei yepe3 Touky C napamiensHo Beicore DK
r) paccrosinue ot Touku C g0 rpanu ABD

1) ypaBHEHHUE TIJIOCKOCTH, poxoAsmiei uepe3 Touku B u C nepnenaukyisipao miockoct ABC
e) nnuny pedopa BD

K) 00Bem TeTpadapa ABCD

3) BEJIMUMHY IUIOCKOT0 yria npu BepuinHe C miockoctu BCD

1) BENTUYMHY yria Mexxay pedopom CD u minockoctrsio ocHoBanus ABC
A(0,1,-1); B(1,2,-2); C(1,0,0); D(-1,2,0)

Bapmuanrt 5

1. Jdansr Bextopsl a= {1;1; =3}, b= {3;3; =2}, ¢ = {-2; —4; 1}, x = {2; 0; —4}. Jloxa3ars,
4TO BEKTOPHI G, b, € 0OpasyioT 6asuc B mpocTpancTBe. HallTH KOOpAMHATHI BEKTOpa X B 3TOM
Oasuce.

2. Jlansl koopauHaThl BepiiuH TeTpadapa ABCD. Haiitu:

a) momiaab ocHoBanus ABC

0) ypaBHEHUE BBICOTHI TeTpadipa DK

B) YpaBHEHHE NPSAMOM, mpoxosiien yepe3 Touky C napamiensHo Beicote DK
r) pacctosinue ot Touku C 1o rpanu ABD

1) ypaBHEHHUE TIJIOCKOCTH, Mpoxosiieit uepe3 Touku B u C nepnenaukymsipao miaockocta ABC
e) uHy pedbpa BD

*) 00beM TeTparapa ABCD

3) BEJIMUMHY IUI0cKoro yria npu Bepumne C miockoctu BCD

1) BEITUYMHY yria Mexay pedopom CD u minockocteio ocHoBanus ABC
A(7,2,4); B(7,-1,-2); C(3,3,1); D(-4,2,1)

Bapuanr 6
1. TTpu Kakux 3HAYEHNAX @ ¥ f BeKTOpHI a=-2i+3 j+a k1 b=f3 i-6 j+2 kxonmimeapHsr?

2. JTanbl koopauHaThl BepuinH TeTpasapa ABCD. Haiitu:

a) ruomaab ocHoBaHus ABC

0) ypaBHeHHUE BBICOTHI TeTpadapa DK

B) YpaBHEHHE MpsIMOii, mpoxoasuie yepe3 Touky C napauiensbHo BeicoTe DK
r) paccrosinue ot Touku C g0 rpanu ABD

1) ypaBHEHHUE IIIOCKOCTH, Ipoxo siielt uepe3 Touku B u C neprnenaukynspHo miockoctd ABC
e) ninuHy peopa BD

x) o0beM TeTpadapa ABCD

3) BeMUYUHY Tu1ockoro yria npu BepiuHe C minockoctrn BCD

1) BeIMYMHY yria Mexay peopom CD u mtockoctrio ocHoBaHust ABC
A(0,0,0); B(1,1,1); C(1,2,3); D(1,3,6)



Bapuanr 7

1. lausr Bextopel a= {1; —1; 4}, b= {2; —2; 3}, ¢ = {1;4; -2}, x = {4; 1; 5}. Jlokasath, 4TO
BEKTOpBI @, b, ¢ 00Opa3yroT 0a3uc B mpocTpaHcTBe. HaifTm KOOpIAMHATEI BEKTOpa X B 3TOM
Oasmuce.

2. Jlansl koopauHaThl BepiinH TeTpadapa ABCD. Halitu:

a) rutomaab ocHoBanus ABC

0) ypaBHEHHE BBICOTHI TeTpadipa DK

B) YpaBHEHHE NPAMOM, Ipoxo el yepe3 Touky C napamiensHo Beicote DK
r) pacctostaue ot Touku C no rpanu ABD

1) ypaBHEHHUE MJIOCKOCTH, Ipoxosuieit uepe3 Touku B u C nepnenaukynspHo miaockoctu ABC
e) iy pedbpa BD

k) 00Bsem TeTpadapa ABCD

3) BEIMYUHY TIOCKOT0 yruia mpu Bepiuune C miockoctu BCD

1) BEIUUMHY yria Mexay pedopom CD u ninockoctrio ocHoBanus ABC
A(0,0,0); B(1,2,3); C(1,1,-2); D(3,5,3)

Bapuanr 8

1. Jaus! Bextopel a= {1; —2; 2}, b= {3; 1; —1}, ¢ = {4; —1; 2}, ¥ = {8; —2; 3}. Joka3aTs, uTO

BEKTOpHI @, b, C oOpa3yror 0a3zuc B mpocTpaHcTBe. HaliTu KoopaMHATHI BEKTOpa X B 3TOM
Oazuce.

2. Nanbl KoOopAMHATH BepiuH TeTpasapa ABCD. Haittu:

a) rrommaab ocHoBanus ABC

0) ypaBHeHHUE BBICOTHI TeTpadipa DK

B) YpaBHEHHE MpsIMOii, mpoxoaduiel yepe3 Touky C napauiensbHo BeicoTe DK
r) paccrosinue ot Touku C g0 rpanu ABD

1) ypaBHEHHUE IJIOCKOCTH, Ipoxo isiielt uepe3 Touku B u C neprnenaukynspHo miockoctd ABC
e) ninuny peopa BD

x) o0beM TeTpadapa ABCD

3) BeJIMYUHY TI0ckoro yria npu BepiuHe C mnockoct BCD

1) BeIMYMHY yria Mexay pedpom CD u mtockocthio ocHoBaHust ABC
A(0,1,2); B(1,2,3); C(1,3,5); D(1,4,8)

Bapuanrt 9

1. Jlausl Bextopel a= {3; —1; 2}, b= {4;3; 1}, ¢ = {—2; 2; 0}, x = {5; 4; 3}. Jloxa3ars, 4TO
BEKTOpHI @, b, ¢ 06pasyror Gasuc B mpocTpaHcTBe. HaifTm KOOpAMHATEI BEKTOpa X B JTOM
Oazmuce.

2. lanbl KoOpAKMHATH BepMH TeTpasapa ABCD. Haittu:

a) rrommaab ocHoBanus ABC

0) ypaBHEHHUE BBICOTHI TeTpadipa DK

B) YpaBHEHHE MPSAMOM, mpoxo el yepe3 Touky C napamiensHo BeicoTe DK

r) paccrosiaue ot Touku C 1o rpanu ABD

1) ypaBHEHHUE TIJIOCKOCTH, Mpoxosiei uepe3 Touku B u C nepnenaukymsipao miaockoct ABC
e) uHy pedbpa BD



X) 00beM Tetparapa ABCD

3) BEJIMUMHY IUIOCKOT0 yria npu BepuinHe C miockoctu BCD

1) BEJIMUMHY yriia Mexay peopom CD u mitockocteio ocHoBanus ABC
A(1,1,-1); B(2,3,2); C(2,2,-3); D(4,6,2)

Bapuanr 10

1. Jlausr Bextopel a= {4; 2; 1}, b={-3; —1; 2}, ¢ = {2; 2; —1}, x = {3; 3; 2}. Jlokasath, 4TO

BEKTOPBl @, b, ¢ oOpa3yrT 0a3uc B mpocTpaHcTBe. HalTH KOOpauHATBHI BEKTOpa X B 3TOM
Oasuce.

2. Jlansl koopauHaThl BepiinH TeTpadapa ABCD. Hailitu:

a) ruiomaab ocHoBanus ABC

0) ypaBHEHHUE BBICOTHI TeTpasrapa DK

B) YpaBHEHHE MPAMOI, mpoxo el yepe3 Touky C napamiensHo Beicote DK

r) pacctostaue ot Touku C no rpanu ABD

1) ypaBHEHHUE TJIOCKOCTH, Mpoxosmieit uepe3 Touku B u C nepnenaukyssipao miaockocta ABC
e) iy pedbpa BD

*) 00beM Tetparapa ABCD

3) BeIMYUHY TIOCKOT0 yruia mpu Bepiuune C miockoctu BCD

1) BeIUUMHY yria Mexay pedopom CD u nnockocteio ocHoBanus ABC

A(l,-l,O), B(07357)5 C(lalag)a D(2>_39_1)

Bropoi cemectp

Tema 1. [Ipenen u HenpepbIBHOCTH QYHKILIUU.

Bapmuanr 1
I.  Haittu npenensr:
\/ 2
. X2 . Vxc—=3—-1
1. lim 4. lim
x—>1 2x x—2 x—2
2. 1i 6x%+2x 5 Iim_%
x—00 3x2+1 x>0 1—cos x
3. lim x%-7x+12 241
_— . x+2
x—4 x3—2x2—9x+4 lim (—) x

6. x—o0 x—1

II.  Ompenenute mopsaOK OeckoHEUHO Maoi mpu x—0 oTHOcuTeNpHO X: ¥ = In(1 +

Vx2 tg x)
III.  HccnenoBaTh Ha HENPEPBIBHOCTD:
x—1, ecinx <0
s
tgx, ecin 0 < x < —
y= 3

s
V3, ecnx > 3



I
1.

I
1.

IL.
1.

Bapmuanr 2

Haiitu npenensr:

1. 1 3x+1
AT
X sin—
x2—8x+415
2. lim—
x—3 x3=27
3. . 8x343x%-1
X—00 2x*+25
4. lim\/x2—12—2

x—4 Vx2—7-3

5 L]-n@ 1—.cos3x
6 llm (2)6—1 )x+2

x—oo 2x+3

Ornpenenure nopsiIok 0eCKoOHeUHO Mayiol pu X—0 oTHOCUTENBHO X: ¥ = 1 — cos 2x

HccnenoBaTh Ha HEMPEPHIBHOCTH:
x24+1, eciux <0

] T
sinx, ecin 0 < x < 5

/A

1, eciux > —

{ 2

Bapuanr 3

Haiitu npenensr:

1. lim%/ 2

x—1 4x+2
2. 5. x*2x34x—4
lim=—_—— "~ °

x—1 x2—4x+3
. x3+2x—3
3. lim

— 32
x—o00 2X —4x +12

4. lim 1=Vx?-3
x—2 x2—4

5. . tg x—sin x
lim gz—
x—0 X“sinXx

6. . 3x+4_2x—1
lim ( )

x—oo 3x—1

Omnpenenure nopsAaok OeckoHeUHO Maloi mpu Xx—0 oTHOcUTENbHO X: ¥ = 1 — cos 3x

HccnenoBaTh Ha HEMPEPHIBHOCTH:
x+3, ecinx <0

x, eain0<x<m
-1, eciux>m

y=1{

Bapmuanr 4
Haiitu npenensr:
s

1. lim —=£

2 x—1

3. x—0 x

4. lim 7x*+4x—1
x—00 8x24+2x+1
5. lim 1—cos 4x

x—0 1—cos 8x
x2—1
x+3, =

6. lim (—) >

x—00 X—2

Onpexnenute NopsAA0K OECKOHEUHO MO pu X—(0 OTHOCUTENBHO X: Y = Vxz+1-1

HWccnenoBaTh Ha HENPEPHIBHOCTH:
x—1, ecmnx <0

y={x2+3x—1, ectu0<x<1
2, ecimx>1



Bapuanr S

I.  Haittu npenensr: 5
2

X Ccos x—Ccos> x

4x —sin— :

1. lln’l—ﬂ_x2 5. bﬂb X Sin 2x
x—1 cos 3 . etz 20—1
lim 3x%2-2x—8 6. lim (Z5)

2. o2 x2—4 x—o00 x+1

. VeRFT
lim
3. x—oo 2x+3
Y x->3 Vx2—-5-2

II.  Omnpenenure nopsaok O€CKOHEUHO Maiol 1pu X—0 oTHOCUTENBHO X: Y = 1 — coS x
III.  HccmenoBars Ha HEMPEPHIBHOCTD:
x—1, ectux <0
y={x2 ecm0<x<1
1, ecimx>1

Bapuanr 6
I.  Haittu npenensr:
1. limXtsinx 4. lim _x*-4_
x_>.g 1—tg2x x—2 1—vVx—1
2 .
Jim 3¥'=x*=40 5. |j Xisingx
2. 2_4 x—0 tg x—sin x
X2 Aia 6. .. 2x+3 ¥t
3 lim lim )
T x—>o0 2x3+x2-2 x—oo 2x+1

II.  Omnpenenure nopsaoK 6€CKOHEUHO Majol Mpu X—0 OTHOCUTENBHO X: Y = COS X —
cos? x
II.  HccnenoBaTh Ha HENPEPBIBHOCTD:
—x, ecaiux <0
y={x2 ecom0<x<1
3, ecinx =1

Bapuanr 7
I.  Haiitu npenenst:
vy . 2x—2
1. lim x“+1+sin mx 4. lim 5 )
Al il
. ice 1 ¥26+x—3
x—1 3tg 3 x.—> 1+x sin x—cos 2x
I x*—4 5. lim
2 m _o o .o x—0 sin? x
© xo2 2 _5x%+1
2 . 1—x
3 Lip 3ot 6. lim ()
M | xoe 27
x—00 6x4+2x—4

II.  Onpenenure nopsaok 6eckoHEUHO Majol mpu X—0 OTHOCUTENBHO X: ¥ = 1 — cos 2x +
tg? x
III.  HccnenoBaTh HAa HEMPEPHIBHOCTH:



0, eciux <0

T
sinx, eciu0 <x < >

y =
T
2, eclIUX = —
2
Bapuant 8
L Haiitu npenensr:
: cos 2x+1 : Py
1. lim —/~—"— 4. lim 2—y/x-1
x—0 ctg(;+x)+1 x—=5 x —25
2. lim x3+3x2+2x—6 5. {ip Lzcos 3x
x—1 5x242x—7 x=0 thx
. x3 6. . x+1 x+4
3. lim(_2_) lim (—)
x—00 X+2

x—oo 5x +1

) X

II.  Omnpenenure nopsAOK OECKOHEUHO MaIoN MpH X—(0 OTHOCUTENBHO X: Y = X Sin —
2

III.  HccrnenoBarh Ha HEMPEPHIBHOCT:
1, ecoinx <0

T
cosx, ecmn 0 <x < 5

y =
T[
1+x, ecnmnx =—
{ 2
Bapuanr 9
I.  Haiitu npenenst:
. x+1
1. lim S 5 lim (cos 2x—1)x
x->11tg7 x—0 sin3x
2 . x*—2x34x-2 6 X 21_
o lim —— — C i
x——1 x3—x )161_)1’1(’)1 (1 + 2)
3. . x3—2x2—1
lim ————
x—00 x2—2x+3
4. .. Vx243-2
lim ————

x—1 x2—1

II.  Ompenenute nopsaok 6eckoHeuHo Manoil npu x—0 oTHocuTenpHO X: ¥ = In(1 + 3\/?)

III.  HccmenoBath HA HEMPEPHIBHOCT:
x, ecaux <0
y={cosx2, ecin 0 < x <78
— X, ECINX 2> T

Bapuanr 10
L Haiitu npenenst:
P X VaZ£3-2
1. lim _l+coso 4. lim_____
x—1 arctg(y/3x) x>1Vx?+8-3
2. . x2—4 5. . cos4x—1
lim 2.3 3446 19 "eg? 2
3 x—>—2\/ 3,1
ST x2+1-x . w242 EF=
lim 6. lim (5, )

x—oo Vx +2+1 x—>00 X +4



II.  Ompenenute MOpsAAOK OECKOHEUHO Manoi mpu X—0 OTHOCUTENBHO X: Y = X sin 3x

III.  HccnenoBaTh Ha HENPEPHIBHOCTD:
0, ecimx <0

3

2sinx, ecin0 < x < _—
y= 2
T+ 4 T
- , eCIU X > —
{ 2

Tema 2. luddepeHunanbHOE UCUNCIICHHE.

Bapuanr 1
1. Haiitu npousBogHbIe GYHKIIUMA:

B) arctg\/; - \/;
F) (3 sin2x __ C052 2x)—3
1) xsiny—ycosx=0

o y=2sint
x =3cost

2. IToctpouts rpaduk GyHKIUH
x
y =

4+ x?

Bapuant 2
1. Haiitu mpousBoaHbIC HYHKITH:

a) 4\/x_7

Inx
0) cos(x’)

B) arcsin x + /1 — x>

r) (29 1+ In(1+ 22 ))*

1) ysinx+cos(x—y)=cosy
[y=¢

€) 1
|x= Int

2. Tloctpouts rpaduk GyHKIMH

(x+l\2
=y

Bapuanr 3
1. Haiitu npou3BogHbIC PYHKIIHA:



e
Je
0) arcsinl

X

2x+1
B) arctg

2x -1
r) (3°°53 4 5in® 3x)?

n) sin x —arctg(xy) =0
=Int
R
X =sint
2. IMoctpouts rpaduK GyHKIHH
X
y =

a)

(x —1)?

1. Haiitu npousBoHbIE PYHKIIHIA:

a) J/(1-x)*

6) (e ~1y

B) (4% " ++/x)’
r) arcsin v/1— 4x>

) xy+Iny—2lnx=0
y=cos’t

e) .
Lx:2s1nt

2. IToctpouts rpaduk GyHKIUH
¥ +16

y:

X

1. Haiitu mpou3BoAHBIE PYHKIIHIA:

a) tg3x
6) e—cosSx

B) In [arcsin ZJ
Jx

r) (4arcsin2x _ ,1_ 4x2 )3
m (x+ ) —(x—=2y)’ =0
{ y =arcsint
e)
X = arccost

2. IToctpouts rpaduk GyHKIIMNA

Bapuanr 4

Bapwuant 5



1. Haiitu mpousBoaHbIC HYHKITHN:

1-x

a) 21+
6) 2x-3

Vx? +4x

B) In(sin 6x)
I‘) (3arctg2x —1H(1+ X2 ))4

1) cos(xy) = Z
X

(ly= 1
®<W v

=

2. Iloctpouts rpaduk GyHKIUN
x

YTy

1. Haiitu mpousBoaHbIC HYHKITH:

sin 3x

3cos 5x
6) eal‘ctgm
B) fg(In +/x)
r) (2%°"* 4 arccos x)*
1) cos(x—y)—2x+2y =0

{ y =sint

e)

X =1gt

2. [loctpouts rpaduk QpyHKIUN

ye 2x-1
(x=1)?

1. Haiiti mpousBoaHbIC QYHKITH:

0) In(ctgdx)
B) (Stg2x —X2 )3

r) arctg*2x -1

Bapuant 6

Bapuant 7

BapuanT 8



e —x—e =0
o J|x:lz+1

||y=2t2 -1

2. Iloctpouts rpaduk GyHKIHH

2
X

Y=o

1. Haiitu npou3BogHBIC QYHKIIHA:

3x—8

Va2 +3x-8

2tgx

a)

0)

COS X

B) earcsin —x
r) (2°°* +sin® x)?
n) et = sinz
X
ly=e +e*
e)
p=¢ e

2. IToctpouts rpaduk GyHKIUH
(x+2Y

=y

1. Haiitu npou3BoHbIC GYHKIIHNA:

a)t(x L
E)

_L
6) x’e *
B) X-arctg’x
r) (3¢ +In xsin x)°
o) ylnx—xlny=x+y
y=2cost
e
x =3cost

2. IToctpouts rpaduk GyHKIUH
2

X +x+1

Tema 3. HTerpanbHOe HCUMCIEHHE.

Bapwuant 9

Bapuant 10



Haiitu xyjonpez{eneﬂﬂme HUHTErPaJIbl.
X

LIM

2. de

J‘x2 +x+1
3. Ixz cos 3xdx

(& +1)e*
4. j—dx
e —4

5. J‘cos4 x-sin® xdx

Hatitu HCOIIPCACICHHBIC NMHTCTPAJIbI.

1. j & gin Dxdx

2. I cos(In x)dx

I S
'|.9x2 +4x +1

4. Isin X -sin Sxdx

5. pdx
‘(arcsinx)3 e

Haiitu HCOMPCACIICHHBIC MHTCTPAJIbI.

1. Ic0s3 x~/sin xdx

2.jln2xdx

Jr
3.-[ 22x—l i
3x =3x+2

4. jctg33xdx

Bapuant 1

Bapuanr 2

Bapuant 3



2 arctg2x

dx
5.9 1+ 452

HaiiTn HeonpeaeneHHbIE HHTETPaJIbI.

IJ- sin xdx

. \Jeos? x+2

2. x+1 d
2xF —3x+2

3. J.)c-ln2 xdx

4. ':xﬁl d
x—1+1

5. ':dx
. 1-1n® x

HaﬁTPéxI;eOHpeﬂeHeHHbIe HUHTCTpaJIbl.
X

& -[e’“+e‘x

2'I x+3 i

X +2x+4

3. Isin(ln X)dx

4. 2 X
J'tg 2dx

tg4x
dx
S J cos* x

Haiitu HCOMPCACIICHHBIC MHTCTPAJIbI.

3x-1
1. | —— dx
-[2362 +2x +1

) Ixz M+ xdx

3 I x% sin Sxdx

Bapuanr 4

Bapuanrt 5

Bapmuanr 6



dx

4. ‘2sinx+cosx+2

5 J.sin7 xdx

Haiitn HeonpeaeneHHbIE HHTETPAJIbI.

23arctg 2x

T+ 43

2. 3—x

'|.3—2x—x2 @

3 I(xz —1)-edx

4.

J.sin3 x -cos? xdx

3.
J ez,

cos 2x

HaI\/’ITI/I3HeOHpeI[eJ'ICHHHe HUHTCIrpaJibl.

In° x+3
1. jgdx
xInx

ZJ- 3x+2 dx

X +5x+7
3. Iezx cos 4xdx

4j—i£i3_dx

¢ +4e? +1

5. J'sin4 )_Cdx
2

Halitn HeonpeieneHHbIe NHTErPaIbL.

dx

1. dx
'l.\/(l—xz) -arcsin x

Bapuant 7

Bapuant 8

Bapuanr 9



2. j(x2 +1)-3%dx

x+3

3.
Jx2—2x+2

4. .dx
‘ sin x + cos x

5. ¢sin(lnx)
.[ . dx

dx

Haiitn HeonpeneieHHbIE HHTErPaIbL.

. Jw3/4+lnx i
' X

2. S5x+4 i
x2—2x+5
3. Ixze_adx

4. J.sin2 X -cOS 2xdx

COSt(\IJ dx

5. X
=

Bapuant 10

Tpernii cemectp

Tema 1. [ludpdepenumanbaoe ucuncienne QyHKIIMN HECKOIbKUX MEPEMEHHBIX.

1. Haiftu nonuelii tuddepeHunan yHKIUU z = COS

Bapmuanr 1

X _yZ

x2—y

2. Jlna dyskumm z = usinv, rue u = arccosvxy, v = arcsin(x — y), HaifTH 4acTHbIE

MPOU3BO IHbBIC 9% 11 92,
ox Oy

3. Bpruucnuth npubIMKEHHO arctg

2

7,

6,97

4. Haiitu cTarmoHapHbIe TOYKU U UCCIIEIOBATh Ha SKCTPEMYM (yHKIIUIO

zZ=—-x24+xy—y>—9y+6x —35



Bapmuanr 2

Haiitu nonusiit muddepenman pyaxmmu z = (5x2y — y3 + 7)3.
2 o
Jlnst dyskimn z = 3% arctgv, Tie U = -, V = X, HailTH YaCTHBIE POM3BOIHEIE 97 11

y ox
9z
oy
1,02
Bbraucnauts npubnuxeHHo arctg
0,95

Haiitu craiimoHapHbIe TOYKH M UCCIIEIOBATh HA SKCTPEMYM (yHKITUIO
zZ=6x%—"7xy+ 2y?—3y + 6x

Bapuant 3

. . x
Haiitu nonustit muddepennman pyakuuu z = arctg ~.
y
=] 24 p2 = = i %
Jnsa pyskunu z = In(u? + v?), rne u = x cosy, v = y sin x, HaliTH YacCTHbIE

IIPOU3BOIHBIC 9Z 1 92,
ox 0y

Berancnuts npubmmkenHo 1,042.03,
Haiiti cTanmoHapHble TOYKH U HCCIIEI0BATH HA SKCTPEMYM (DYHKITUFO
z = 4x? — 5xy + 3y? — 8y — 9x

Bapmuanr 4

Haiitu nonuerit muddepennman pyaknmm z = Intg g
y

X o
Jns yskumu z = ud + v3, rie u = xy, v = _, HAWTH YacTHBIE MPOU3BOIHBIC 92 1 92,
y dox Oy

Bbranciuts npubmmkenHo V(0,04)2 4 (3,01)2
HaiiTu cranmoHapHbIe TOUKU U UCCIIEN0BATH HA DKCTPEMYM (YHKIIUIO
z = 2x3 —36xy + 2y3 + 10

Bapuanr S
Haittn nonueii auddepennuan Gyakmun z = x\y + 3y_
/%
Jns pyHKIMU Z = cOS UV, Tae U = xeY, v = y In x, HaliT! YacTHBIE MPOU3BOIHBIE 32 11
ox
9z
ay

Berancimnts npubimmkenno In(0,093 + 0,993).
HaiiTu cranimoHapHbIe TOYKH U UCCIIEA0BATH HA DKCTPEMYM (YHKIIUIO

z=x2+xy+y?—3y—2x+5_
3



Bapuanr 6

1. Haiiti nonusiit nuddepenuan GyHKIuu z = % + X -

x3 6x2y
2. Jlna dyskuuu z = VuZ + vZ, rae u = x¥, v = x Iny, HalTH YacTHBIE NPOU3BOIHBIE 92 1
ox
9z
oy

3. Beruucnute npudamkenno 1,07397.
4. HaiiTu cTalMOHapHbIE TOYKH U MCCIIEA0BATH HAa SKCTPEMYM (PYHKIIHIO
z=-x2+xy—y>+3y—9x—20

Bapmuant 7
o o x2—2xy
1. Haiiti monuenii quddepeHnman GyHKIuu z = .
y24+2xy+1
2 2 X )
2. Jlng pyskumm z = e¥ ™V, rne u = xy, v = °, HaliTU YacTHBIE TIPOU3BOIHBIE 32 1 92
y ox Oy

3. Bpruucnuth npuOIMKeHHO V5e002 + 2,032,
4. HaiiTi cTarimOHapHBIC TOYKH U HCCIICIOBATh HA DKCTPEMYM (PYHKITHIO

z=x%2—xy+y*+5y—2x

Tema 2. Paner.

Bapmuanr 1.

HccnenoBaTh 4MCIIOBEIE pAAbl HA CXOOAUMOCTD.

Bapuanr 2.

I/ICCJ'IGI[OBaTB YHUCJIOBLIC PAJAbI HA CXOAUMOCTD.



(0]

1
2 n3tg __

n2
n=1

n+5
2 nz—2
n=1
- 1
> (arcsin-)
n

n=1

n

(o]

n3
5n

n=1

Bapuant 3.

HCCHGI{OB&TB YHUCIOBBIC PsAAbI HA CXOAUMOCTD.

[ee]

1
> narctg—

n
n=1

[oe]

1
> T

n=1

Bapuanr 4.

HccnenoBaTh YUCIOBEIE PAAbI HA CXOOAUMOCTD.

(0]

z_:3n+1

n=1

n—2

2n —1 3n-2

5n+ 2

n=1



Z (n+ 1)
5n

Bapuanr 5.

HCCJ’IC,I[OB&TB YHUCIOBBIC PsAAbI HA CXOAUMOCTD.

n+2
2n—3

n=1
[ee]

2 In(

n=1

nz+1

n?2

n+1 "1
(3n—1)

(o]
2.
n=1

Bapuanr 6.

I/ICCJ'IGI[OBaTB YHUCIOBBIC PsAAbl HA CXOAUMOCTD.

2n—2 3n

n=1

2n+1

n2 5n

>

n=1

Bapmuanr 7.

HccnenoBaTh YMCIOBEIE PAAbI HA CXOOUMOCTD.



[ee]
1
> nsin—
n

n=1

2—n

>

n=1

Vs F2nz—n+9

> )"

n=1

C n
2n+1

o 5n+1

>

n=1

n!

Bapuant 8.

HccnenoBaTh YMCIOBBIC PSIBI HA CXOMMOCTb.
(o]
> nd3arcsin__
n2
n=1
[ee]
3

n=1

n n-—

oo n

2n—2 2
2_: (3n+1

n=1

Bapuanr 9.

I/ICCJ'ICI[OBaT b YU CJIOBEIC pH,Z[BI Ha CXOOUMOCTbB.

“ 1
S n2in(l+-)

n

n=1
°° 5
>

Tl1 — an + 3

n=1

(o) n2

> (1 +;)

n=1



Z ()2

2n)!
n=1

Bapuanr 10.

HCCJ’IC,I[OB&TB YHUCIOBBIC PsAAbI HA CXOAUMOCTD.

[ee]

)
> (1 +H

n=1

n

Zn(sinﬁ)

n=1

* 3 )5
2 +——

2 ( —

n=1

Kontponupyemsie komnerenuun: OIIK-1.
Oyenra komnemeHyull 0Cyuwecmeisemcs 6 cCoomeemcmeuu ¢ mabauyeu 4.

BOl'lpOCbI KI3K3aMEHY

1 cemectp

1. Martpu1ibl 4 TMHEWHbIE onepaluu Haja HUMU. CBolcTBa onepanui.

2. Matpuibl 1 yMHOKEHHE MaTpHII.

3. Omnpenenutenu BTOPOro u TpeThero nopsijaka. Mx ceoiicraa.

4. Omnpenenurenu n-ro nopsaka. CBoKCTBa ONPENEIUTENEH.

5. Teopema Jlamutaca (0 3HaUEHUU ONPEIETUTENS).

6. Cucrema nuHeiHbIX anredpandeckux ypasuenuit (CJIAY). Ilpasuno Kpamepa.

1. OOpatHas MaTpulla U ee CBONCTBA.

2. MatpuuHble ypaBHEHHUS.

3. PaccrosiHne Mexay 1ByMsI TOUKAMH.

4. KoopanHaTsl TOUKH A€TsIel OTPe30K B TaHHOM OTHOLIEHUH A.

S. [IpssMoyronbHas cucremMa KOOpAUHAT. Y paBHEHHE JJUHUU Ha IUTOCKOCTH.

6. [TonsspHBIE KOOPAMHATEL. Y paBHEHHUE JIMHUU B MOJSIPHBIX KOOPANHATAX.

7. CB43b MEK1Y NPSIMOYTOJIBHOW U MOJISIPHON CUCTEMOM KOOP/IMHAT.

8. [TapameTpuueckre ypaBHEHU JIUHUU.

9. YpaBHeHME MPSAMOI € YIIIOBBIM KOA(PPHUIIEHTOM.

10.  Ob6uee ypaBHeHHe MpsiMoil. Teopema 00 ypaBHEHUH ONPEIEIAIONIEM IPIMYIO Ha
IUIOCKOCTH.

11. OOmiee ypaBHeHHE MpsAMOW. YpaBHEHHE NPSAMON MapajuieTbHONH OcH abcuucc
(opmuHarT).

12. YpaBHeHUE NpsIMOI B OTPE3KAX.



13. MarpuuHnas 3anuchk U MaTpuuHoe pemenue CJIAY.
14.  Meroa lNaycca nns pemenust CJIAY.
15. Meron XKopaana-I'aycca nia pemenust CJIAY.

16.  Panr marpuusl. Ero coiictsa.

17. Uccnenosanme CJIAY. Teopema Kponekepa-Kanmemmn (0 coBMecTHOCTH
CUCTEMBI).

18.  AusroputMm pemenus npousBoibHoi CJIAY.

19.  Cucrema nuHeitHbIx onHOpoaHBIX ypaBHeHHH (CJIOY). Teopema 0 HEHYJIEBOM
pemienun CJIOY.

20. dynnamentanbHas cucrema pemenui CJIOY. Ee cBoiicTBa.

21. Bexkropsl. JIuneitnblie onepanuu HajJ BekTopamu. CBOMCTBA TUMHEUHBIX ONEPALIHiA.

22.  IIpoekuus BekTopa Ha ock. CBOICTBA IPOEKLIUH.

23. Pazno)xeHue BeKTOpa 1o opTaM KOOpJAMHATHBIX oceil. MOJ1y/ib U HaIlpaBJISIFOIINAE
KOCHHYCBI BEKTOpA.

24. Konnuneapusie BekTopsl. X cBoiicTBa. Koopaunatel BekTopa.

25.  CkanspHoe npou3BeieHHe BEKTOpoB. Ero cBoiicTa.

26. BektopHoe nmpousBegeHre BeKTOpoB. Ero cBolicTsa.

27.  CmemaHHoe npou3BeeHre BeKTopoB. Ero cBolicTBa.

28.  IlonsTue NMHEHHON 3aBUCUMOCTH U HE3aBUCUMOCTH BEKTOPOB.

29. JIvHeiHas 3aBUCUMOCTh BEKTOPOB Ha MJIOCKOCTH.

30.  JluneiiHoe (BEKTOPHOE) MPOCTPAHCTBO. [I[prMepsl TMHEWHBIX TPOCTPAHCTB.

31.  Pa3mepHOCTh M 0a3UC JTMHEHHOTO IPOCTPAHCTBA.

32.  Ilepexon k HOBOMY Oa3ucy.

33. JIuneitnpie oneparopel. Teopema 0 MaTpuile JIMHEHHOTO OIlepaTopa.

34. CBs13b MEX]ly MaTpUIIAMU JIMHEHHOTO OllepaTopa B pa3HbIX Oa3ucax.

35.  VYpaBHeHue nNpsMoi ¢ yriaioBbsIM K03(pPpULIEeHTOM.

36.  OOuiee ypaBHEHHE MPSIMOH.

37.  YpaBHeHue NpsMoil B OTpe3Kax.

38.  YpaBHeHuHe npsiMOM IPOXOAAIIEH Yepe3 JaHHYIO TOYKY B IaHHOM HallPaBIICHUU.

39.  VYron mexay npsSMbIMU. YCJIOBHE NapalieIbHOCTH M MNEPIEHIUKYISIPHOCTU
MPSIMBIX.

40.  BsaumHOE pacoyioKeHHUE ABYX MPAMBIX Ha INIOCKOCTH.

41.  YpaBHeHHE NpsIMOU B MOJSIPHBIX KoopauHaTax. HopmanbHOE ypaBHEHUE IPSMOIA.
Hopmupyromuii MHOKHTENb.

42.  PaccrosiHME OT TOYKH J10 PSIMOM.

43.  VYpaBHEHHUE NPSIMOU MPOXOIAIICH Uepe3 JBe Pa3IMIHbIC TOUKH.

44.  VpaBHEHHE IUIOCKOCTH IPOXOJALIEH 4Yepe3 JaHHYI0 TOUYKY, IEPIEHAMUKYISPHO
JTAHHOMY BEKTOpY.

45.  OOmuiee ypaBHEHHUE TUIOCKOCTH.

46. HenosHble ypaBHEHHS TUIOCKOCTH.

47.  YpaBHEHHE IIJIOCKOCTH B OTPE3KaXx.

48. PaccrostHME OT TOYKH 0 ITOCKOCTH.

49.  Vrom Mexay IVIOCKOCTAMH. Y CIIOBUS NEPIEHIUKYISIPHOCTH, NAapAJIEIbHOCTH U
COBIAJEHUS IIIIOCKOCTEM.

50.  OOuue ypaBHEHHUs IPSIMON B IPOCTPAHCTBE.

51. KanoHnueckue ypaBHEHHUsI IPSIMOM B IPOCTPAHCTBE.

52.  Ilapamerpuueckue ypaBHEHUS NPSMOM B IPOCTPAHCTBE.

53. Vrom Mexnay MNpsAMBIMA B THPOCTPAHCTBE. YCJIOBHUSA IEPHNEHIUKYISIPHOCTH,
MapajyieIbHOCTH U COBMA/ICHUSI MPSIMBIX.

54.  VYcnoBus napayieNbHOCTH U NEPIEHANKYIIPHOCTH IPSIMOM U IJIOCKOCTH.

55. YpaBHEHHE NPAMON NPOXOASALIEN YEPES IBE PA3IMYHBIE JTAHHBIE TOUKHU.

56. YpaBHEHHE IIOCKOCTH MPOXOASAIIEH Yepe3 TPU Pa3IMYHbIEC JAHHBIE TOUKH.



2 cemecTp

1. IIpenen yncioBoii mocnenoBarebHOCTU. CBOMCTBA MPEACIIOB.

2. Yucno e. Bropoii 3aMmeuaTenbHbIi Mpeen.

3. [Tpenen GpyHKIMM B TOYKE U B OECKOHEYHOCTH.

4. beckoneuHno manbie (PYHKIIMHM B UX CBOMCTBA.

5. Beckoneuno Gonpmne BenuyuHBL. CBsi3b OECKOHEYHO OOJBIINX M OECKOHEYHO
MaJbIX ()YHKIIHH.

6. OCHOBHBIE TEOPEMBI O TIpeIeax.

7. IlepBblii 3aMeyaTeNbHbIN MPEE.

8. CpaBHeHnEe 0€CKOHEYHO MaJIbIX (DYHKIUH.

0. HenpepsiBHOCTD (hyHKIMH. CBONCTBA HEMPEPBIBHBIX (DYHKIIUHA.

10.  Knaccudukanus Touek pa3psiBa QyHKIIUH.

11.  CaoiicTBO (pyHKIUI HEMIPEPHIBHBIX HAa CETMEHTE.

12. MexaHn4ecKUil U reOMETPUUYECKUN CMBICIT IPOU3BOAHOM.

13.  Tlonsarue nmpousBoanoii. CroiicTBo nuddepenunpyemoit pyHKImu.

14.  BriBojg o6mux mpasui auddepeHunpoBanus (IpOU3BEICHHS, YACTHOTO, CIIOXKHON
¥ 00OpaTHOH QPYyHKIIHIA).

15.  IlpousBoaHble 3neMeHTapHBIX PyHKUMHA. Tabnuia npon3BOIHBIX.

16.  Huddepenunan pynkuuu. ['eomerprueckuii cmbicn auddpepeHmnmana.

17. Huddepennman ciaoxHOM (GYHKIMHU, €ro HMHBApHAHTHOCTh. [IpumeneHue
muddepeHmana st NpuOIMKeHHBIX Berancienuit. [Ipumep.

18. IIpon3BoHBIE BEICIINX NOPAIKOB. PU3MUECKUI CMBICI BTOPOH IIPOU3BOJHOM.

19.  duddeperunanst BHICIINX TOPSIKOB.

20.  ITapamerpuueckoe 3ananue GyHKIUHU U ee nuddepeHnpoBaHue.

21.  Teopema @epma o cBoiicTBe nudpdepenuupyembix pyaknmii. Ee reomerpudeckuit
CMBICIL.

22.  Teopema Pomns o cBoiictBe quddepenunpyeMbix pyHkuuii. Ee reomerpudeckuit
CMBICIL.

23.  Teopema Jlarpamxa o cBoicTtBe auddepenuupyembix  ¢GyHkuuid. Ee
T€OMETPUUYECKHUI CMBICIL.

24.  Teopema Kommu o cBoiictBe nuddepenunpyemoix ¢pyHkiuil. Ee reomerpuueckuit
CMBICII.

25.  IlpaBuno Jlomwuranss Juisi PacKpbITUS HEOINPENEICHHOCTH MpPU BbIYUCICHUH
IIPEIEIIOB.

26.  Bospacranue u yobiBaHHE (QYHKLIUH.

27.  CpoiicTBO  mpou3BogHOW  ia  auddepeHuupyeMoil U HeyObIBaromei
(HeBo3pacTaroleil) pyHKIIUN B HHTEpBAJIE.

28. Makcumym u MuHUMYM ¢yHKkuud. Heobxomumoe yciioBHe 3KCTpeMyMa.
JlocTaTouHoe ycIOBHE KCTpEMyMa.

29.  HUccnenoBanue GyHKIMH Ha SKCTPEMYM C ITOMOIIBIO BTOPOM IPOU3BOAHOM.

30.  HawuOomnblee 1 HaMMEHbIIIee 3HAUCHUS (PYHKIIMH Ha OTPE3KE.

31.  BreImykiocTh ¥ BOTHYTOCTb rpaduka pynkunu. Touku neperuda.

32.  IlepBooOGpasHas u HeonpeaeTeHHbIN HHTETpall PYHKIUH, UX CBOMCTBA.

33.  TaOnuia uHTErpajioB OCHOBHBIX 3JIEMEHTAPHBIX (PYHKLIUH.

34.  OnpezaeneHue ONpeAeICHHOTO MHTerpana (pyHKIMM M €ro OCHOBHBIE CBOICTBa

(aIAMTUBHOCTH TIO MHTErpUpyeMol (PYHKIMU U MO OTPE3Ky MHTETPUPOBAHUS, JIUHEWHOCTb, O
CpeIHEM 3HAYCHUN).

35.  ®opmyna Hetotona-JleiOnura.
36.  3ameHa mepeMEHHOU B HEOMPEAEIEHHOM U B ONPECICHHOM UHTErpaiax.
37. dopmylia HHTETPUPOBAHUS 110 YACTSIM.

38.  HuterpupoBaHue palMOHATBHBIX (DYHKITHH.



39.
40.
41.
42.
43.

WuTerpupoBanue NpoCTEHIINX HPPAITHOHATBHBIX (DYHKIIUI.
WHTerpupoBaHue TpPUrOHOMETPUYECKUX (DYHKIIMI.

OCHOBHBIE METO/IbI BBIYMCIIEHUS ONIPEAEIEHHOTO HHTETPAIA.
Heco6cTBeHHBIE MHTETPAIbIL.

[IpunoskeHust ONpPENENIEHHOrO0 HWHTErpaja: BBIYUCICHUE IUIOLIALCH

oOJacTel, NIMH KPUBBIX U O0BEMOB TEII.

3 cemecTp

1. Psig reomMerpuueckoit mporpeccum.

2. Heo0xoanMelii mpu3HaK CXOIUMOCTH YUCIOBOTO psijia.

3. ["apmonuueckuit psi.

4. [Ipu3Haku cpaBHEHUSI CXOUMOCTH 3HAKOIIOCTOSIHHBIX PSIJIOB.

5. [Tpuznak Jlanambepa cXoIMMOCTH 3HAKOIIOCTOSIHHBIX PSIIOB.

6. Papukanbnbiii npu3Hak Komu cXoaMMOCTH 3HAKOIIOCTOSIHHBIX PSAOB.

7. WNurerpanbubiii npu3Hak Koy cX0IMMOCTH 3HAKOIIOCTOSIHHBIX PSI/IOB.

8. OO000111€HHbII TaApMOHUYECKUN PAL.

9. 3nakouepenyomuecs psabl. [Ipusnak JleiiOnua.

10.  OOwmwuit 10CTaTOUYHBIN NPU3HAK CXOAUMOCTH 3HAKOIEPEMEHHBIX PSAIIOB.

11. AOCOIOTHAS U YCIOBHAs CXOJUMOCTb YHMCIOBBIX psifoB. CBoiicTBa
a0COIIOTHO CXOMSIINXCS PAIOB.

12. OyHKUMOHANbHBIE psAAbl. CXOAUMMOCTh CTEIIEHHBIX PSAIOB.

13. Teopema H. A6ensa. UutepBan u paguyc CXOAMMOCTH CTETICHHOTO psija.

14. Psaawr Teitnopa u Makiopena.

15. Paznosxenre HEKOTOPBIX dTeMeHTapHbIX GyHKIMM B psg Teinopa (Makinopena).

16. [TpubnmxEHHOE BEIYMCIICHUE 3HAUCHU N PYHKIHIL.

17.  IpubmmkEHHOE BEIYUCIICHUE ONPEIEIEHHBIX HHTEIPAJIOB.

18.  ®DyHKUMM HECKOJIBKUX NEPEMEHHBIX.

19.  Ilpenen u HENMPEpHIBHOCTH (PYHKIIMH.

20.  YacTHble IPOU3BOIHBIC U MOJHBIN nTuddepeHua.

21. YacTHbIE TPOU3BOIHBIE.

22.  JluddepeHnuansl BBICIIUX MOPSIIKOB.

23.  DxcTtpeMyMbl PYHKIMH ABYX MEPEMEHHBIX.



JUCT PETUCTPAIIUU U3MEHEHHWM

Ne
/o

Coneprxanue U3MEHEHUS

W3MeHeHHbIE TyHKTBI

Peumenue YuebOHo-
METOAUYECKOTO
coBeTa
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