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MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPAIIN
benepanbHOE TOCYIapCTBEHHOE OI0IKETHOE 00pa30BaTeNIbHOE YUpEeKICHHE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

b51.0.14.01

(undexc Oucyuniumvl)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

Boicmasi MaTeMaTuKa. JJjieMeHThI BbICHIEH aJredpbl U reoMeTpun

(HauMeHo8aHUe OUCYUNIUHBL)

110 HalIpaBJICHUIO IOATOTOBKHU
22.03.01 MarepuasioBeieHl€ U TEXHOJIOIMU MaTEPUAJIOB

HaIpaBJIEHHOCTH (TIPOdUIIB)
WmxeHeprst KOHCTPYKIIMOHHBIX MaTEPHUAJIOB JIJIsi OSCIMIIOTHBIX MOOHMIIBHBIX CUCTEM

dopma 00ydeHus: ouHast
I'on Habopa: 2026
Oomras TpynoeMkocts: 5 3E

Pacnpeneﬂeﬂue aCoB JUCIHMIUIMHBI IO CEMECTPpamM

Cemectp 2

dopmMa KOHTPOJIA 3a4€T Hroro
Buj 3ansiTuii
Jlexnuu 32 32
JlaGopaTopHble
[IpakTnueckue 64 64
ITpomMexyTodHast aTTeCTaIus 0,25 0,25
KonraktHas pabora 96,25 96,25
CamocTosTenbpHas paboTa 83,75 83,75
KoHTpob
Hroro 180 180




Pabouyto nmporpaMmy COCTaBUIIM:
JIOILIEHT, JoleHT, K.1.H. I[TaBosa E.C.,

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

JIOLEHT, Oo1EeHT, K..H. KpsutoBa C.A.,

(OondxcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

JoueHt, K.11.H. Ky3nenosa O.A.

(Oondicnocmy, yuernoe 36anue, cmenetsb, Pamunus U.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

OtcyTcTBYyeT

Peuensent

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas nmporpamma aucuuIuinHbl coctasiieHa Ha ocHoBaHnuu ®I'OC BO u yyeOHOTO 1U1aHA
HamnpasyieHus noarotoBku 22.03.01 MartepuanoBeieHHE U TEXHOJIOTUH MAaTEPUAJIOB

Cpoxk aeiicTBusi padoyeii mporpaMMsbl THCHUILIMHBI 10 «31» aBrycra 2030 r.

YTBEPXIEHO

Ha 3acenanuu kadenpel  "Beiciias MmaTemMaTuka 1 MaTeMaTH4ecKoe oOpa3oBaHue”

(mporoxon 3acenanus Ne 2 ot «12» centsops 2025 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenp ocBOEHUS AUCHUIUIMHBI — OBJIAJCHHE COBPEMEHHBIM alllapaToM MaTEeMaTUKH s
JAIBHENIIET0 UCIOIB30BAaHUS B JIPYIMX OOJIACTSAX €CTECTBEHHOHAYYHOI'O 3HAHMS M JAMCLUUIUIMHAX
€CTECTBEHHOI'0 COJIepKaHus, MPUOOPETEHUE TEOPETUUYECKUX 3HAHUM IO OCHOBHBIM pa3jeliaM
JTUCIUIUIMHBI, TOJATOTOBJIEHUE K U3YUYEHUI0O M NPUMEHEHHUI0O MaTeMaTUYeCKUX METOJOB B
po(heCCHOHATTLHOM JIeATENHHOCTH, K CaMOCTOSITEIBHOMY HM3yYEHUIO TeX pa3JlelioB MAaTEeMaTUKH,
KOTOpBIE MOTYT MOTPeOOBAaThCS TOMOJHUTENBFHO B MPAKTUYECKOW M UCCIIEOBAaTEIbCKOM padore,
dbopMUpPOBaHHE  MATEMATHYECKOTO,  JIOTUYECKOTO M  aNTOPHUTMHYECKOTO  MBIIUICHUS,
MaTeMaTUYeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO
JIMCUMIUTMHBL ¥ TPaKTUKA, Ha OCBOGHUU KOTOPBIX Oasupyercss MaHHas JUCIUILIMHA!

MareMaTuka (1KOJbHBIN Kypce), alredopa (IKOJBLHBINU Kype), reomerpus (1LKOJBHBINA Kypce), ajaredopa
1 Hayajia aHaiau3a (IIKOJIBHBIA KYPC).

JIMCIUTIIIMHBI U TTPAKTUKH, JJI1 KOTOPBIX OCBOCHUE JAHHOHN JUCIMIUIMHBI HEOOXOIMMO Kak
npeaecTpyromee: 'Boiciias marematuka. JluddepeHimanbHoe M MHTErpaibHOE WCYHCICHUS ",
"Brlcinas MaTeMaTuka. MI30padHble pa3aeibl BRICHIEH MaTeMaTuku', "

, "®usuka. KoseOaHus v BOJHEL
Ddusuka aroma", "Mexaunka. COmpoTUBICHUE MATEPUAJIOB .

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

dDopmupyeMbie U
NuaukaTopsl 10CTHKEHUS
KOHTPOJINpyeMble . ITnanupyemsie pe3yjbTaThl
KOMIIEeTeHIIUH OMITETeHIIH o0y4eHHUs
(K01 ¥ HAMEHOBAHUE)

(K0Jl 1 HAMEHOBaHUE)
OIIK-1. Ciocoben OIIK-1.1. Hcnonb3yet | 3HaTh: OCHOBHBIE MTOHATUSA
pearth 3a1a4u MaTeMaTUYeCKUi  ammapar | MaTeMaTUKH, a TaKKe €€ MPUII0KEHUS B
npogeccuoHaTbHON aHAJTMTUYECKON TeOMETPUH U | IPO(PeCcCHOHATBHBIX OUCLMIUINHAX,
NeSITeNIbHOCTH, BbICIIEH  ainreOpel  MpH | METOABl cOOpa aHanu3a M 00pabOTKH
IIPUMEHSISI METO/IbI peleHnn uHpopMauu
MOJIETTUPOBaHUS, npodeccuoHaNbHBIX 3a/1au. YmeTh: MPUMEHSITh
MaTeMaTHYECKOIro OIIK-1.2. [TpumensieT | ectecTBEHHOHAYUYHbIE u
aHaJIn3a, MaTeMaTUYECKUH  ammapar | oOIenHKEHEPHBIC 3HAHUS B
€CTECTBEHHOHAYYHBIE U | aHAJTMUTUYECKON FE€OMETPUH U | MPO(ECCHOHATBLHOMN IESITETbHOCTH
06U—ICI/IH>KCHCpHBIe BBICHICH anre6pLI npu | Biaagers: METOIAMH MAaTEMAaTHUECKOTO
3HAHUS peleHnn aHallM3a W MOJEJIHMPOBAHMS B

IPO(ECCHOHANBHBIX 33/1a4. | MPO(ECCHOHATBHON JESTENLHOCTH

OIIK-1.3.  [lemoHcTpHpyeT

BJIaJICHUE HaBBIKAMHU

MIPUMEHEHUS

MaTEMaTUYECKOI0 armapara

AHAIIMTUYECKON F€OMETPUH U

BhICIIE  anreOpbl  MpH

pelieHnn

npodecCHOHATIBHBIX 3aJ1ay.




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

areOphl

Monayas (pa3nen)] Buj HaumeHoBaHue TeM 3aHATHI Cemectp |O0beMm, u.| bamabl | UHTEpakTHB, 4. ®opMbI TEKYLIETO
yueOHoit (yueoHoOii padoThI) KOHTPOJIS
padoThI (HaMMeHOBaHuUe

OLICHOYHOI0 CPeACTBA)

Monyns 1. Jlex 1 Martpuiisl, BUabl MaTpuil. [lericTBus Haxa 2 2 -

DJIEMEHTHI MaTtputaMu. OnpenennuTeny KBaJpaTHbIX

ITMHEMHON Matpull. Onpenenurenan BTOporo u

IIreOphI TPETHETO MOPSIIKOB.

Monyns 1. CP Marpuiisl. Onpenenurenu. CuCTeMbl 2 6 -

JIEMEHTHI JMHENHBIN areOpandyeckux ypaBHEHHUI.

TTMHENHON

IIreOphI

Moy 1. Ip 1 CnosxeHue, BBIMUTAHUE MATPULL. 2 2 -

DJIEMEHTHI YMHOKE€HHE MaTpULIbI HAa YHUCJIO.

ITMHEeTHON ITIpousBenenne matpull. Berancienne

aJIreOpbl onpenenuTenen 2-ro u 3-ro NoOpsIKOB IO

OIIPENIETICHUIO.
Monyns 1. IIp2 Bo3Benenue MaTpuilbl B CTEIIECHD. 2 2 -

DJIEMEHTHI Borunicnenue MaTpuYHbIX MHOTOUJIEHOB.

TTUHENHON TpaHCIIOHMPOBAaHKME MATPULL

QIreOphl

Monyns 1. Jlex 2 Onpenenureny n-ro Nopsiika U UX 2 2 -

DIIEMEHTHI cBoiicTBa. MUHOpHI U UX anredpanyeckue

TTMHENHON JIOIIOJTHEHUS.

QIreOphl

Monyns 1. IIp 3 Beruncnenue onpenenurenen KBagpaTHbIX 2 2 -

JIEMEHTHI MaTpHIl B Pa3I0KEHUH 110 CTPOKE

TUHEHHOMN (cronbiry).




JIreOphl

Monayas (pa3nen)] Buj HaumeHoBaHue TeM 3aHATHI Cemectp |O0beMm, u.| bamabl | UHTEpakTHUB, 4. ®opMbI TEKYLIETO
yueOHoit (yueoHoOii padoThI) KOHTPOJIS
padoThI (HaMMeHOBaHuUe

OLICHOYHOI0 CPeACTBA)
Monyns 1. IIp 4 Brruucnenue onpeaenurenei ¢ 2 2 -

DJIEMEHTHI WCIIOJIb30BAHUEM CBOMCTB.

TTMHENHON

IreOphI

Monyns 1. Jlexk 3 O6parnas matpurna. CriocoOsbl 2 2 -

DIIEMEHTHI HaXO0XIeHUs 00paTHON MaTpullsl. Panr

ITMHEeTHON MaTpPHULBL.

AIreOphI

Monyns 1. IIp 5 Breruucienre oOpaTHOM MaTPHUIIHL. 2 2 -

DJIEMEHTHI

TTMHENHON

areopsl

Monynsl. IIp 6 Haxoxxnenne panra MaTpuil pa3IduyHbIMU 2 2 -

DIIEMEHTHI METOJIaMHU.

ITMHEHOMN

QJIreOphl

Monynsl. Jlex 4 Cuctembl TMHEHHBIX aareOpandecKux 2 2 -

DJIEMEHTHI ypaBHeHuii (CJIAY): oCHOBHBIE TOHATHS U

TTMHENHON OIIpECIICHUS.

IIreOphl

Monyinbl. IIp 7 Pewienue cucreM n JIMHEMHBIX YpPaBHEHUI 2 2 -

DJIEMEHTHI C N HEU3BECTHBIMH.

JIMHENHOMN

Monyib1. Ip 8 Pemenne CJIAY metonom [Maycca. 2 2 -
DJIEMEHTHI
ITMHEHOMN




Monayas (pa3nen)] Buj HaumeHoBaHue TeM 3aHATHI Cemectp |O0beMm, u.| bamabl | UHTEpakTHUB, 4. ®opMbI TEKYLIETO
yueOHoit (yueoHoOii padoThI) KOHTPOJIS
padoThI (HaMMeHOBaHuUe

OLICHOYHOI0 CPeACTBA)
Monayinsb 1. Jlek 5 CucreMbl TUHEUHBIX OJHOPOIHBIX 2 2 -

DJIEMEHTHI ypaBHenuit. Uccnenosanue CJIAY.

TTMHENHON

IIreOphI

Monyns 1. Ip 9 Uccnenoanne CJIAY. Onpenenenue 2 2 -

DJIEMEHTHI byHIaMeHTaIbHON CUCTEMBI PEIICHUH.

JIMHEHOMN

AIreOphI

Monyns 1. IIp 10 Kontponbnas padora Ne 1 «3nemMeHTbI 2 2 20 - KonTponbnas padora 1

DJIEMEHTHI JTUHEHHOU anreOpb» no Teme " DJIeMEeHThI

ITMHEHOMN TUHEHHOM anreOph!"”

areOpsl

Monyis 2. Jlex 6 BekTopbl: OCHOBHBIE ITOHATHS U 2 2 -

DIIEMEHTHI onpezaeneHus. JInHeHbIe onepanu Haj

BEKTOPHOM BekTopamu. [Ipoexunsa BekTopa Ha ocb, ee

areopsl cBorcTBa. [IpaMOyrosbHbIE KOOPIUHATHI

Monyns 2. CP OcHOBHBIE IOHATHS BEKTOPHON areOphl. 2 7,715 -

DJIEMEHTHI bazuc. Ilepexon ot ogHOro 6asuca k

BEKTOPHOM npyromy. CkansipHoe, BEKTOPHOE,

AIreOpBbI CMEIIaHHOE NPOU3BEICHMS BEKTOPOB.

KomnekcHsie uncina.
Monyis 2. IIp 11 3aa4yy Ha IpocTeIIne AEMCTBUS HAl 2 2 -

DJIEMEHTHI BEKTOPaMHU.

BEKTOPHOM

aIreOphl




Monayas (pa3nen)] Buj HaumeHoBaHue TeM 3aHATHI Cemectp |O0beMm, u.| bamabl | UHTEpakTHUB, 4. ®opMbI TEKYLIETO
yueOHoit (yueoHoOii padoThI) KOHTPOJIS
padoThI (HaMMeHOBaHuUe

OLICHOYHOI0 CPeACTBA)
Monayinb 2. IIp 12 JIuHeitHas 3aBUCMMOCTb BEKTOPOB Ha 2 2 -

DJIEMEHTHI IJIOCKOCTH U B IPOCTPAHCTBE. Pa3noxeHnue

BEKTOPHOM BEKTOpa 1o 0a3ucy Ha MI0CKOCTH.

IreOphI

Monyns 2. Jlex 7 CkansipHoe, BEKTOPHOE M CMEIIIaHHOE 2 2 -

DJIEMEHTHI MIPOU3BEJICHUE BEKTOPOB.

BEKTOPHOM

AIreOphI

Monyns 2. IIp 13 Brruncnenue ckajisipHOTo 2 2 -

DJIEMEHTHI IIPOU3BEICHUs BEKTOPOB. Ero cBolicraa.

BEKTOPHOM Hanpagnstoinire KOCUHYChI BEKTOPA.

areopsl

Monyns 2. Ip 14 3ajaun Ha BEKTOPHOE U CMEIIaHHOE 2 2 -

DJIEMEHTHI IIPOU3BE/ICHNE BEKTOPOB.

BEKTOPHOI

aJIreOpbl

Monyis 2. Jlex 8 ITonsATHE N-MEPHOIrO BEKTOPA U 2 2 -

DJIEMEHTHI BEKTOPHOI'O IPOCTpaHCcTBA. PazMepHOCTh 1

BEKTOPHOM 6a31c BEKTOPHOTO MIPOCTPAHCTBA.

QIreOphl EBKIMI0BO IPOCTPAHCTBO.

Monyis 2. IIp 15 IIpeoOpa3oBaHue KOOPIUHAT BEKTOpa 2 2 -

JJIEMEHTHI IIpU [epexo/ie K HOBOMY 0a3ucy.

BEKTOPHOM

QIreOphl

Monyns 2. IIp 16 CoOcTBeHHbBIE 3HaUEHUS U COOCTBEHHBIE 2 2 -

DJIEMEHTHI BEKTOPBI MaTPUIIbl TUHEHHOTO

BEKTOPHOM npeoOpa3oBaHuUs.

JIreOphl




Monayas (pa3nen)] Buj HaumeHoBaHue TeM 3aHATHI Cemectp |O0beMm, u.| bamabl | UHTEpakTHUB, 4. ®opMbI TEKYLIETO
yueOHoit (yueoHoOii padoThI) KOHTPOJIS
padoThI (HaMMeHOBaHuUe
OLICHOYHOI0 CPeACTBA)

Monyns 2. Jlex 9 KommiekcHbie uncia. Anredpandeckas 2 2 -
DIIEMEHTHI dhopMa KOMIUIEKCHOTO YHCIIA.
BEKTOPHOU ['eomeTpuuecKast HHTEPIIPETAIUS
QIreOpBI KOMIUICKCHBIX YHCET.

Tpuronomerpuueckas popma
KOMIUIEKCHOTO yrcna. Onepanyy Haj
KOMILICKCHBIMH YHCIIAMH B
anreOpanyecKor ¥ TPUTOHOMETPHUYECKON

dopme.

Monyns 2. Ip 17 3ajaun Ha KOMIUIEKCHBIC YUCIIA. 2 2 -
DJIEMEHTHI
BEKTOPHOI
aJIreOpbl

Monyns 2. IIp 18 KonTponbhas padora Ne 2 «31eMeHTbI 2 2 20 - KonTponbnas padota 2
DJIEMEHTHI BEKTOPHOU alreOphD». 1o TeMe "DJIeMEHTbI
BEKTOPHOU BEKTOPHOM ajnreops!”
JIreOpbl
Monyis 3 Jlex 10 [IpssMoyrosbHAas U MOJIIpHAs CUCTEMBI 2 2 -
AHaIMTHYECKas KOOpJMHAT Ha IIOCKOCTU. CBs3b
TEOMETpPHUsI Ha koopauHart. [Ipocreiime 3a1aun Ha
MJIOCKOCTH U B riockocTH. [Ipsimast TMHUS HA MIIOCKOCTH.
[IPOCTPAHCTBE B3anmMHoe pacronokeHue AByX MpsiMbIX
Monyisb 3 CP [Ipsimas Ha mnockoctu. Kpussie 2 8 -
AHanuTHYeCKas BTOpOro nopsjaka. IlonsipHsie ypaBHeHUs
reoMeTpHusl Ha KPUBBIX BTOPOTO MOPSIIKA.

MIOCKOCTH H B
[IPOCTPAHCTBE




Monayab (pa3aea)

Bun
yueOHoit
padoThI

HaunMenoBanue TeM 3aHATHH
(yuedoHOl padoTHI)

Cemectp

Oo0nem, u.

Baniabl

HNHTepakTHB, 4.

®opMbI TEKYLIETO
KOHTPOJIs
(HauMeHOBaHME
OLICHOYHOI0 CPeACTBA)

Monayns 3
AHanuTH4eckas
reOMETpHUs Ha
[IOCKOCTH U B
MIPOCTPAHCTBE

TIp 19

3az[aq1/1 Ha IpsAMYIO JIMHUIO Ha
IIJIOCKOCTH.

Monyns 3
AHanuTHYecKas
rEOMETpHUst Ha
[JIOCKOCTH U B
MPOCTPAHCTBE

IIp 20

3a)1aq1/1 Ha B3aMMHOC PAaCIIOJIOKCHUC
ABYX IIPAMBIX Ha ITJIOCKOCTH.

Mopyns 3
AHanuTruyeckas
TEOMETpHUsI Ha
[IOCKOCTH U B
[IPOCTPAHCTBE

Jlex 11

KpuBsie BTOPOro mopsijika: OKpy>KHOCTb,
AJUTUTIC, TTapaboJia, Turepooa.

Monyis 3
AHamuTHYeCcKast
TEOMETpHUsl Ha
IJIOCKOCTH U B
[IPOCTPAHCTBE

IIp 21

321,[[8.‘11/1 Ha KPUBBIC BTOPOTI'O IMOPAAKA.

Monyns 3
AHanuTH4yecKas
reoMeTpHusl Ha
[LUIOCKOCTH U B
MPOCTPAHCTBE

IIp 22

ITonspHas cucrema KOOpAUHAT.
ITocTpoeHne KpHUBBIX B NOJIIPHON CUCTEME.

Monayns 3
AHaIuTHYECKA
TEOMETpHUsI Ha

Jlek 12

KBanpatuunsie popmsl. [IpuBenenue
MaTpHIIbl KBaAPATHYHON (OPMBI K
JTuaroHaibHOMY Buy. OO0I1ee ypaBHEHHE




Monayas (pa3nen)] Buj HaumeHoBaHue TeM 3aHATHI Cemectp |O0beMm, u.| bamabl | UHTEpakTHUB, 4. ®opMbI TEKYLIETO
yueOHoit (yueoHoOii padoThI) KOHTPOJIS
padoThI (HaMMeHOBaHuUe

OLICHOYHOI0 CPeACTBA)
Monyns 3 IIp 23 3ajaun Ha KBaJApaTUYHbIC (POPMEI. 2 2 -

AHaTMUTAYECKAst

reoOMeTpHUsl Ha

[JIOCKOCTH U B

[POCTPAHCTBE

Monyisb 3 IIp 24 [IpuBenenue oOLIETO YpaBHEHUS 2 2 -

AHaTUTHYeCKas KpPHUBOI1 BTOPOTO MOPsIKa K

reoMeTpHUsl Ha KaHOHWYecKoMmy Buay. [IpeoOpa3zoBanue

[JIOCKOCTH U B KOOpJIMHAT.

[IPOCTPAHCTBE

Mopyns 3 Jlek 13 [Inockocth B mpocTpaHcTBe. B3aumuoe 2 2 -

AHaTMTAYECKast pacmoIOKEHUE TIOCKOCTEM.

TEOMETpPHUsI Ha

MJIOCKOCTH U B

[IPOCTPAHCTBE

Monyis 3 CP [ImockocTh U IpsiMasi B IPOCTPAHCTBE. 2 6 -

AHaIuTHYeCKas [ToBepxHOCTH BTOPOTO MOPSIIKA.

TEOMETpPHUsI Ha

MJIOCKOCTH U B

[IPOCTPAHCTBE

Monyis 3 IIp 25 KonrtponsHast padora Ne3 o reme 2 2 15 - KonrtponsHas pabora Ne3

AHaIuTHYECKas «AHaTUTHYECKasi TEOMETPHS Ha 10 TeMe «AHaJIUTHYECKast

TEOMETpPHUsI Ha
MJIOCKOCTH U B
[IPOCTPAHCTBE

IIJIOCKOCTH»

reoOMCETPpH Ha INIOCKOCTHU

<«




Monayas (pa3nen)] Buj HaumeHoBaHue TeM 3aHATHI Cemectp |O0beMm, u.| bamabl | UHTEpakTHUB, 4. ®opMbI TEKYLIETO
yueOHoit (yueoHoOii padoThI) KOHTPOJIS
padoThI (HaMMeHOBaHuUe

OLICHOYHOI0 CPeACTBA)
Monyns 4 IIp 26 3ajaun Ha TJIOCKOCTh B IPOCTPAHCTBE. 2 2 -

AHaTMUTAYECKAst

TeOMETpHUSI B

POCTPAHCTBE

Monyisb 4 Jlex 14 [Ipsimast TuHUS B IPOCTPAHCTBE. 2 2 -

AHaTUTHYeCKas B3aumHoe pacronoxeHue npsMbix B

TeOMETPHS U B npocTpaHcTBe. B3aumHoe pacmonoxenue

[POCTPAHCTBE MPSIMOM U TJIOCKOCTU B MIPOCTPAHCTBE.

Monyns 4 IIp 27 3aja4yu Ha B3aMMHOE PACIIOJIOKEHUE 2 2 -

AHaMTHYECKAast IJIOCKOCTEW B TPOCTPAHCTBE.

TeOMETpHUSI B

IPOCTPAHCTBE

Monynb 4 Ip 28 3aayu Ha MPSIMYIO B IPOCTPAHCTBE. 2 2 -

AHaMTHYECKAst

reoOMETpHs B

[IPOCTPAHCTBE

Monyns 4 Jlex 15 IToBepxHOCTH BTOPOTO MOPSAKA. 2 2 -

AHaTMTHYECKast

TEeOMETpHUSI B

MIPOCTPAHCTBE

Mopyns IIp 29 3azauu Ha B3aMMHOE PacCIIOJIOKEHHE 2 2 -

4 AnanuTHdeckas MPSAMBIX U IJIOCKOCTEN B TPOCTPAHCTBE.

reoMeTpus B
[POCTPAHCTBE




Monayas (pa3nen)] Buj HaumeHoBaHue TeM 3aHATHI Cemectp |O0beMm, u.| bamabl | UHTEpakTHUB, 4. ®opMbI TEKYLIETO
yueOHoit (yueoHoOii padoThI) KOHTPOJIS
padoThI (HaMMeHOBaHuUe

OLICHOYHOI0 CPeACTBA)
Monyns 4 ITp 30 [TocTpoeHue moBepxHOCTEH BTOPOTO 2 2 -

AHaTUTHYECKAS MOPSIIKA TI0 METOJIOM TapaJUIeIbHBIX

reOMETpHS B CCUCHMIA.

MPOCTPAHCTBE

Monyns 4 Jlek 16 OO6miee ypaBHEHUE TOBEPXHOCTH BTOPOTO 2 2 -

AHaJIMTHYECKAS nopsijika. BeIpokeHHbBIE TOBEPXHOCTH

reomeTpust 4 B BTOPOTO TOPSIKA

[POCTPAHCTBE

Monyns 4 IIp 31 [TocTpoeHue MmoBepxHOCTEH BTOPOTO 2 2 -

AHaTUTHYCCKAS MOPSITIKA TI0 UX KAHOHUYECKUM

reoMETpHS B YPaBHEHHSIM.

MPOCTPAHCTBE

Monyns 4 ITp 32 Kontponbnas padota Ne4 o reme 2 2 15 - Kontponbnas padota Ned

AHaTUTHYECKas «AHaTUTHYECKast TEOMETPHS B M0 TeMe «AHaJTUTHYECKas

reomeTpust 4 B MIPOCTPAHCTBEY TCOMETpPHS B

MPOCTPAHCTBE MPOCTPAHCTBE»

Pl Beinonnenue xkypca B C[1O "Pocaucrant" 2 54 20 [IpakTuueckue 3a7aHus B
kypce CI1O "Pocnucrant”
A [TpomexyTouHas aTTectanus (3a4€T 1Mo 2 0,25 -
HAKOIUTEIILHOMY PEUTHHTY)
[y [Tocemiaemocthb 2 0 10 Bannel 3a nocemaeMocTh
Tect Hrorosoe TectupoBanue uepe3 LT 2 2 100 - TectupoBanue
bb BonycHple Oamts (3a ydacTue B 2 0 20
KOH(EpEeHIMSIX, OJTMMITHAIAX )
Hroro: 180 120




CxeMma pacuera UTOroBOro daJjia
(Cymma GammoB mo BceM y4eOHBIM MEPONPUSATHIM, MPEIyCMOTPEHHBIM B Kypce + pe3ysbTaThl MTOTOBOTO TECTHUPOBaHMSA + Oamibl 3a
MOCEIAaeMOCTh), pa3aenéHHas Ha 2. K moixydeHHOMY pe3yiabpTaTy NpHOaBIISIOTCS OOHYCHBIE OaUIbL.



5. Ob6pa3oBaTesibHbIE TEXHOJIOTHH

B nmucnumummae "Beicmias MaTemaTtwka. JJEMEHTHI BBICHIEH anreOpbl W TEeOMETpPHH'
HCIIOB3YIOTCS

- TEXHOJOTHS MOAYJIBHOTO M OJOYHO-MOIYIBHOTO OOy4deHHs (colep:kaHue Y4eOHOTro
Marepuana XECTKO CTPYKTYPUPOBAHO B IESAX €ro MaKCHMMAJIbHOTO YCBOCHHSI, COIPOBOKIACTCS
00s13aTeTbHBIMH OJIOKaMU YIIPAXKHEHUW U KOHTPOJISA);

- TEXHOJOIHs pa3BUBAIOIIEro o0ydeHus (MpOBEACHHME JICKIUi, MPAKTHYCCKUX 3aHATHH,
KOHTPOJIbHBIX padoT, 3auéTa);

- TexHoJIoTHs TU(GEpPeHITUPOBAHHOTO 00yUeHUS (TpeyIararoTcs 3aJaHus Pa3IMIHOTO YPOBHS
CJIIO’)KHOCTH);

- WH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTHU (TIPUMEHEHHE YYEOHBIX JICKTPOHHBIX
W31aHuM, pecypcoB cetu NHTepHET, OCYIIECTBICHUE TECTOBOIO KOHTPOJISI 3HAHUN yUaIUXCs).

6. MeToauueckue YKa3aHus 10 OCBOCHHUIO JTUCHHUIIINHBI

OCHOBY TEOpEeTHYECKOro OOy4YeHHS! CTYJEHTOB COCTABIISIIOT JIEKIIMH, B XOAE€ KOTOPOM
MpernojaBaTellb U3JiaraeT OCHOBHbBIC, HANOOJIee CIIOKHBIE MOHATUS TEMBI, a TAK)KE CBSI3aHHBIC C HEl
TEOPETHYECKHE M MPAKTUYECKHE MPOOIeMbl, TaéT PEKOMEHAAUNHU JUIS NPAKTUYECKOTO 3aHATHUS U
yKa3aHUs U1 BHITIOTHEHUS] CAMOCTOSTEIBbHOM PaboThlI.

B xoxe neKUMOHHBIX 3aHATHHA OO0yYaromEeMycsi HEOOXOJMMO BECTH KOHCIEKTHPOBAHHE
yuyeOHOro Matepuaina, oOpalias BHHUMaHue Ha (DOPMYIMPOBKH, PACKPBHIBAIOIIME COJIEp:KaHUE
M3ydaeMOl AMCUMIUIMHBI "Bpicmias mareMaTwka. DJEMEHTHl BBICHICH anreOpbl W reoMeTpuun’.
XKenarenbHO OCTaBIATH B pabOYUMX KOHCIEKTaX IOJs, Ha KOTOPBIX JelaTh MOMETKH,
MOAUYEPKUBAIOLINE 0COOYIO BAXKHOCTh TEX WJIM UHBIX TEOPETUUYECKUX MOTOKEHUMN.

CamocrosTenbHas paboTa CTYACHTOB SIBISETCS Ba)KHBIM BHJIOM Y4YeOHOH AEATENbHOCTH.
CamocrosiTenbHasi paboTa BBINOJNHSETCA BO BHEAYAUTOPHOE BpeMsl MO 3aJaHUI0 M IpU
METOAMYECKOM PYKOBOJICTBE IIPEIoiaBaTes, HO 0€3 ero HeMmocpeICTBEHHOTO Y4acTHs.

CamocrositenbHass pabora Ha Tuiatgopme «PocaucTanT» CHOCOOCTBYET 3aKpETUICHUIO
3HAHUU, TOTYYEHHBIX Ha ayTUTOPHBIX 3aHATUSX.

B nporecce camocTosiTennbHONM pabOTHI CTYAEHT MPUOOPETAeT HABBIKM CaMOOPTAHHU3AIINU,
CaMOKOHTPOJIS, CAMOYTPABIECHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITENIbHBIM CYOBhEKTOM y4eOHOM
NeSITEIbHOCTH.

B xone moAroToBKM K MPAKTHYECKUM 3aHATHSIM CIEAYyeT M3yYUTh KOHCIEKTHI JIEKIUH, U
PEKOMEH/IOBAaHHYIO JIUTEPaTypy, YUYeCTb PpEKOMEHJALMU NPErnojaaBaressi, O3HAKOMUTBCA C
JNEeKTPOHHBIMU  yueOHMKamMu Ha 1iatrgopme «PocaucranT» OHIAWH-KOHTEHT: «Bpiciias
MaTeMaTHKa. DJIEMEHTHI BbICIIEH anreOpbl 1 TEOMETPUN» U OTBETUTH HA BOIIPOCHI CAMOKOHTPOJIS U
BBHITIOJTHUTH BCE MPAKTUYECKHUE 3a/1aHUS.

Ha mpakTudeckux 3aHSATHUSIX CTYJEHTHI pelIatoT 3a7auu 1MoJ PyKOBOJICTBOM IpenojaBaTelis.
[IpakTHdeckue 3aHATHSA TOCBAIIEHBl H3YUYEHHI0 Hanboyiee BaXKHBIX U CJIOXKHBIX TeM Y4eOHOI
JUCHUIUIMHBI U CIIYXKAT U1 3aKpeTIeHUs] U3y4eHHOTo MaTepuara.

BaxxHbIM KpHUTEpHEM yCBOEHUS TEOPUU SIBISETCS YMEHHE pellaTh 3a/ladil Ha MPOMIeHHBIH
Matepuan. [lpu pemeHunm 3amady HY)KHO O0OOCHOBAaTh KaXKABIH O3Tall peIIeHUs, HCXOAs U3
TEOPETUUECKUX MOJI0KEHUHN N3ydaeMoro Kypca. Eciiu cTy1eHT BUIUT HECKOJIBKO ITyTE pELIeHHUs], TO
OH JIOJDKEH CPaBHUTH UX U BbIOpaTh caMblil palloHanbHbIN. Pemienne 3a1ay U NpuMepoB clieayeT
W3Narath MOAPOOHO, BBIYUCICHUS pacrojiaraTh B CTPOTOM TOPSAKE, OTIENSsS BCIOMOTaTeIbHBIC
BBIUHCIICHUS] OT OCHOBHBIX. [10Ty4eHHBIN OTBET cleayeT MpOBEPsITh ClIOCO0aMU, BBHITEKAIOIIUMH U3
CyllecTBa JaHHOW 3ajauu. PemieHue 3amad ONpenes€HHOTO THUIMA HYXHO NPOAODKATH JI0
pHOOpeTEeHNUs TBEPIBIX HABBIKOB B PEIICHUU.

[To 3aBepIIeHUIO U3YYEHUS MOTYJISI IPENoJaBaTesb IPOBOJUT KOHTPOJIbHYIO pabOTy € LIENbIO
MIPOBEPKH U OIEHKHW 3HAHUW M YMEHUM CTYIACHTOB. 3aJlaHUsI KOHTPOJIHHON pPabOThI TOJKHBI OBITH
BBINOJIHEHBI aKKYPaTHO, MOCIEA0BATEIbHO, 000CHOBAHUE PEIICHHS U OTBET 00sI3aTEIbHBI B KAXKIOM



3agaHud. [Ipu BBINOJHEHWH KOHTPOJIBHBIX pabOT HE JOMYCKAaeTCs HMCIOJIb30BaHUE MOOMIIBHBIX
YCTPOMCTB U raJlKETOB.

IIpy 1OATOTOBKE K MTOrOBOMY TECTUPOBAHUIO CTYIEHT JOJDKEH IIOBTOPHO HW3Y4YHUTh
KOHCIIEKTBI JICKIUH U PEKOMEHJJOBAHHYIO OCHOBHYIO U JONOJIHUTENBHYIO JINTEPATYPY, IPOCMOTPETH
peuIeHUsT OCHOBHBIX 3aJ1a4, PELIEHHBIX CAaMOCTOSITENIBHO M HA IIPAKTUYECKMX 3aHATHUAX, 4 TAKKE
COCTaBUTb IIMCbMEHHBIEC OTBETHI HA BCE BOIIPOCHI, BEIHECEHHBIEC HA 3a4ET.



7. OuneHo4YHbIe CPpeACTBA

7.1. ITacnopT OLIEHOYHBIX CPEICTB

Koa xonTpo/mMpyemMoil KOMIleTeH UM HaumeHoBaHue
Cemectp
(M1M ee 4aCTH) OLIEHOYHOI0 CPeACTBA
5 OIIK-1.1, OIIK-1.2, OIIK-1.3 KonTponbras pabota 1 mo Teme
«DJIEMEHTBI JTUHEHHOHN anreOphI»
2 OIIK-1.1, OIIK-1.2, OIIK-1.3 KonTponbras pabota 2 1o Teme
«DJIeMEHTBI BEKTOPHOU aiareOpbi»
OIIK-1.1, OIIK-1.2, OIIK-1.3 Konrponbnas padota 3 1o teme «
2 AHanMTHYECKasi TeOMETPHS Ha
TIJIOCKOCTH
OIIK-1.1, OIIK-1.2, OIIK-1.3 KontponbHas padoTa 4 1o Teme «
2 AHanmMTHYECKasi TeOMETPHS B
MIPOCTPAHCTBE «
5 OIIK-1.1, OIIK-1.2, OIIK-1.3 [Ipaktuueckue 3aganus B kypce C/1O
"Pocauctant"
2 OIIK-1.1, OIIK-1.2, OIIK-1.3 Bonpocsr k 3auéty NoNe 1-72
2 OIlK-1.1, OIIK-1.2, OITK-1.3 Urorosoe tectupoBanue uepes LT

7.2. TunoBble 3aJaHUS UJIH UHbIE MAaTepUAJIbI, HEO0X0AMMBbIe VISl TeKYIero KOHTPOJIsi

7.2.1. KourpoJuabHuasi padora 1 mo teme "Dj1eMeHThI JUHEHHOH aJreopon’
(naumenosanue oyeHouHO20 cpeocmsa)

Tunossle NpuMepsbl 3a1aHU

Bapmuanr 1
1 21 2 10
1. Haiitu npoussenenue marpuiy AB u BA,ecrm A=|3 4 0|;B=|-3 0 1
0 21 1 20
1 0 2 -3
2. BerancnauTe onpeenuTenb 4213 .
52 3 O
6 0 3 7

3. Pemmutsh cucremy meronom Kpamepa
2X1—-X2—-6X3=-1
X1-2X2-4X3=5
X1- Xo+2X3=-8
4. PemmuTh cUCTEMY CpPEICTBAMU MAaTPUYHOTO UCUUCIICHUS:
2X1—Xo2—-6X3=-1
X1-2X2-4X3=5
X1- Xo+2X3=-8
5. Pemuth cuctemy meronom ["aycca
2X1—Xo—-6X3=-1
X1-2X2-4X3=5
X1- Xo+2X3=-8




Bapuant 2

4 2 6 0 3 8
1. Haittu npousBenenue matpugt ABu BA,ecim A=|0 1 2|;B=[2 1 7
5 7 3 1 35
2 81 4
9 7 5 3
2. BeruncnuTh onpeeauTeNb
3216
012 3
3. Pemmuts cucremy metogom Kpamepa
2X1-2X2+X3=6
X1 +6X2+3X3=3
2X1+3 X2 +X3=0
4. Pemuth cucteMy CpeicTBaMU MaTPUYHOI'O UCUUCIICHUS:
2X1-2Xo+X3=6
X1 +6X2+3X3=3
2X1+3 X2 +X3=0
5. Pemutsb cucremy metonom [aycca
2X1—-2Xo+X3=6
X1 +6X2+3X3=3
2X1+3 X2 +X3=0
Bapuanr 3
2 7 5 1 5 3
1. Haiitu npoussenenue matpuy AB u BA,ecm A=|0 1 3|;B=|7 9 11
4 2 8 2 1 0
3 71 2
9 6 21
2. BeluncauTh onpenenuTelsb
3 5 4 8
1 2 5 3

3. Permuth cucremy mMeroom Kpamepa
2X1 -3 X2+3X3=3
6 X1+9X2-2X3=-4
10 X1 +3 X2 -3X3=3

4, Pemuts CUCTCMY CPCACTBAMU MATPUIHOT'O HCUHUCIICHUS:
2X1 -3 X2+3X3=3
6 X1 +9X2-2X3=-4
10 X1 +3 X2 -3X3=3

5. Pemuth cuctemy meronom ["aycca
2X1-3X2+3X3=3
6 X1+ 9X2-2X3=-4
10 X1 +3 Xz -3X3=3

Bapmuanr 4



5 30 4 2 3
1. Haittu npousBenenue matpugt AB u BA,ecm A=|2 1 7|;B=|3 2 4
1 35 2 4 3
2 4 5 7
013 2
2. BoluucauTh onpeaenuTelb .
2 7 81
012 3

3. Pemmuth cucremy metogom Kpamepa
4X1-3 X2 +X3=7
X1-2X2-2X3=3
3X1-X2 +2X3=-1
4. PemuTh cucTeMy CpeICTBAMU MAaTPUYHOTO UCUUCIICHUS:
4X1-3 X2 +X3=7
X1-2X2-2X3=3
3X1-Xo +2X3=-1
5. Pemutsb cucremy metonom ['aycca
4X1-3 X2 +X3=7
X1-2X2-2X3=3
3X1-Xo +2X3=-1

KpaTkoe onucanue u perjiaMeHT BbINOJIHEHUS
KonrtponbHas paGora 1 BBINOJHSETCS CTyAEHTAaMM Ha HIpakThdyeckoMm 3aHsatuu 10, Ha
BBINIOJITHEHUE Pa0OThI OTBOAUTCS 2 yaca. [Ipy BBIOJIHEHUN KOHTPOJIbHOW pabOThl CTYAEHTHI MOT'YT
MOJIb30BaThCs OYMaKHBIMU HOCHUTENISIMH HMH(OpMaru (KOHCIIEKTaMHU JIEKIMH M MPaKTHYECKHX
3aHSATUN, CHOPAaBOYHBIMU MaTepuaniamH, YyuyeOHHUKaMH, Y4eOHO-METOAMYECKUMH IOCOOHUSIMHU).
3anpenieHo noiab30BaThCsI MOOUIBHBIMU YCTPOHCTBAMHM U TaKETaMHU.

Kpurepun onenkn:

KontponbHas paboTa COOEpKUT S5 3aIaHni, KaKI0€ 3aJaHue OlLICHUBAEeTCs B 4 Oasa.
4 Gasta BBICTABJISIETCS CTY/IEHTY, €CJIM OTBET Ha BOIIPOC NMPHUBE/IEH B MOJIHOM 00BEME;
3,5 Oajuta BBICTABIISIETCS CTYACHTY, €CITU OTBET Ha BOIMPOC MPHUBEACH B 006EMe oT 80 % U BHIIIIE;
3 Gasuta BeICTaBIISIETCS CTYJIEHTY, €CJIM OTBET Ha BOIpOC MpuBeaeH B 00bEMe oT 60 % 110 79 %
2 Gana BBICTABIISIETCS CTYJIEHTY, €CITM OTBET Ha BOMPOC MpuBeaeH B 00béMe oT 40 % 110 59 %
1 Gasnut BbICTaBJIsIETCS CTYACHTY, €CIIM OTBET Ha BOIPOC MpuBeaeH B 00béMe oT 21 % 10 39 %
0 GayIoB BBICTABIISIETCS CTYJICHTY, €CJIM OTBET Ha BOIPOC MpHUBeeH B 00bEMe Meree 20%.

7.2.2. KourpoJjabHasi padora 2 o Teme ''JjaeMeHThI BEKTOPHOM aareopn!’"
(HauMeHOBaHIe OYEHOUHO20 Cpedcmaa)

Tunossie NpuMepsbl 3aJaHU
Bapuanr 1.

1. Pa3jiokuTh TeOMETPUIECKH M aHATUTUIESCKH BEKTOP ¢ o BEKTOpaM an l;, ecmu a=-i-
}; l;:i'+3}; E:Z;’+3}.
2. JlaHbI BEKTOPBI &={2, 3,4} l;={-1, 5,5}. Haiitu: 1) (&, [;), 2) ‘5‘ ;
_ A _ -0 _
3)(2a+b, b);4) np;(a+b);5) a -opra.
A T

3. JlaHbI BEeKTOPBI a=2m+n; l;=3%-2%,rz[e ‘n_1‘=2; H=3; (% ) %): 3



_ _ A _
Haifru: 1) (a, b): 2) ‘a‘ 13)(a, b);4) np; (a+b),
4. Haiity mutomaap napajiesiorpaMMa, IOCTPOSHHOTO Ha BEKTOPax
_ — - — _ — — N _ T
a= m-2n;, b=3m+2n, rne ‘m‘:‘n‘:S; (m,n ):Z.
5. lans! KoopauHaTH BepiuH nupamuasl A (A, A3A,  A(4,0,0);, A, (-2, 1, 2); As(1,
3,2); A4(3,2,7). TpebGyercst cpeacTBaMH BEKTOPHOM areOpbl HailTH:
— yron Mexnay pebpamu A 1A, n A Ay,
— momazas rpanu A (A H A 3,

— 00bEeM MUPaMUJIBL.

Bapuanr 2.

1. PasiosKuTh reOMETPHUECKH 1 AHATHTHUECKH BeKTOp d 10 BekTopaMm b 1 ¢, ecmu a=3 i
-] b=2i+2 j; c=-i+3].
2. JlaHbI BEKTOPBI &:{2, -1, 0} l;:{-l, 1, 2}. Haiitu: 1) (&, B), 2) ‘5‘ ;
- N _ _ —0 _
3)(a-b, a);4) npy(a+b);5) a -opra.
_ — - — — — — — N = T
3. aHsl BeKkTOpBl =2 p-¢q; b=3 p+2 q,rne ‘p‘:‘q‘ =1;(p.,q ):g
R - _A - -
Haitmi: 1) (a, b); 2) [a|:3) (a , b); 4) npy (a+b).
4. Haiitu moniaas napajuieorpaMMa, IIOCTpOSHHOTO Ha BEKTOPax
A

—N-
=3;(m, n )=—.

6
5. lans! koopauHaTH BepiuH mupamuasl A 1A, A3A, A (1,-1,0); A, (4,5, -2); As(-1,

a=3m-n; b=2m+n, e ‘mHn

3,0); A4 (6, 1, 5). TpebyeTcs cpencTBaMU BEKTOPHOW aireOpbl HAUTH:
— yron Mexnay pebpamu A A, n A Ay,
— mromaas rpanu A (A H A 3,

— 00beM MUpaMHIbL.

Bapuanr 3. B o o
1. Pa3j10:KuTh reoMeTpudecky M aHanutHdecku Bektop C mo BekTopam ¢ u b, ecmn a=21;
b=-i-2j; ¢=2i+3].
_ _ _ _ _ A _
2 Jlans Bextopel . ={2, -2, -2}; b={-2, 3, -6}. Haiitu: 1) (a, b); 2) ‘a‘ :3)(a+b, a-b),
4) np; (a+b);5) b -oprb.

A

3. JlaHbI BEKTOPHI a= 17_1-2£; 1;=3n_1+%,rﬂe ‘%‘23;‘5‘:2;(7’” ) %):g s

Haiiru: 1) (@, b): 2) \5\ : 3) (5+5f a-b); 4) np;(a+b);

4. Haiitu tutomaap mapasuiesiorpaMMa, TOCTPOSHHOTO Ha BEKTOpax



- —_ - _ - _ — — —_Ar_ 2
a= m-2n; b=3m+n,rne ‘m‘ZB;‘n‘ZZ; (m, n):§ 7
5. lans! koopauHaThl BepuH mupamuasl A 1A, A3 A, A (L, 3, 5);
A, (0,2,0); A5(5,7,9); As(0,4,8). Tpebyercs cpencTBaMu BEKTOPHOI anreOpbl HANTH:
— yron Mexnay peobpamu A A, n A Ay;
— momans rpanu A (A H A 3,

— HPOCKIUIO BCKTOPA Al A3 Ha Al A4

— 00BeM IUpaMUJIbI.

Bapuanr 4.

1. Pa3jio)uTh FeOMETPUYECKH U aHAJTUTHYECKH BEKTOP C 1o BEKTOpaM awu l_), ecr a=4 ;
b=-2i+3j; c=4i+2 ].
2. JlaHbI BEKTOPBI &:{2, -3, 1} l;:{-Z, 6, 3}. Haiiru: 1) ( 5, 1;), 2) ‘5‘ ;

A _ _ _
3)(a+b,2a-b);4) np;(a+b);5) b"-oprb.
— — - - — - _ — — N _ T
3. lanwl Bektopsl a=3 m-5n; b=2m+n,rne ‘m‘ZZ; ‘n‘Zl; (m, n):§
_ _ A _
Haiitu: 1) (a, b); 2) ‘a‘ ;3)(a+b,2a-b);4) np,(a+b),
4. HaiiTu muiomaaps napauienorpaMMa, NOCTPOEHHOTO Ha BEKTOpax
— — - — — - — — — N _ T
a=3m-5n; b=2m+n,rne ‘m‘:Z;‘n‘:l; (m, n):g
5. lanb! koopanHaTel BepumH mupamuasl A A, AzA, A(3,-5 2); A,(4,5, 1); As(-3,
0, -4); A4 (-4, 5, -6). Tpebyercs cpencTBaMu BEKTOPHOU anreOpbl HAUTH:
-yron Mexxay peopamu A (1A, n A Ay,
—futomans rpand A (A, A 55

TIPOCKIUIO BEKTOPA A1A3 Ha A1A4

-00beM MTUPAMHU/IBI.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHUS
KonTponbHast pabora 2 BBINOJHAETCS CTyJE€HTAaMH Ha MPAKTUYECKOM 3aHATHUH 18, Ha
BBINOJIHEHUE PaObOThl OTBOAUTCA 2 yaca. [Ipy BBIMOTHEHUH KOHTPOJIBHOM pabOTHI CTYIEHTHI MOT'YT
M0JIb30BAaThCA OyMa)KHBIMM HOCHUTENIIMU HH(OpMauuu (KOHCIEKTaMH JIEKIMH U MPaKTHYECKHX
3aHATHH, CHPAaBOYHBIMU MaTepHalaMu, Y4YeOHHKaMH, Y4eOHO-METOAMUYECKUMH IOCOOUSMHU).
3anperieHo nojab30BaThCsi MOOMIBHBIMU YCTPONCTBAMU U TaKETaMU.

Kpurepum oueHku:
KonrtponbHast pabota cofepkut 5 3ajaHui, KakJ0€ 3a/1aHue olleHuBaeTcs B 4 Oana.
4 Garna BBICTABISIETCSl CTY/ICHTY, €CIIM OTBET Ha BOIIPOC MPHUBENIEH B IIOJIHOM 00BEME;
3,5 Gasuta BBICTABISIETCSl CTY/ICHTY, €CJIM OTBET Ha BOIPOC NpuBesieH B 00béMe oT 80 % u BhIILIE;
3 Gaia BBICTABJISETCS CTYICHTY, €CJIM OTBET Ha BOIPOC IpuBesieH B 00bEMe oT 60 % 1o 79 %
2 GaJuta BBICTABJISIETCS CTY/ICHTY, €CIIM OTBET Ha BOIIPOC MpuBesieH B 00béMe oT 40 % 10 59 %
1 Gann BeICTaBISIETCS CTYACHTY, €CJIM OTBET Ha BOIpoOcC MpuBeaeH B 00b&Me oT 21 % 10 39 %



0 GanIoB BBICTABIISIETCS CTYJCHTY, €CJIM OTBET Ha BOIPOC NpUBeaeH B 00bEMe Meree 20%.

7.2.3. KourpoJjbHasi padora 3 mo teme " AHaJuTHYECKAs reoMeTrpus Ha IJI0CKoCcTH '
(HaumeHOBaHUE OYEHOUHO20 CpedcmBa)

TunoBble NpuMepbI 3aJaHUI

Bapwuanr 1.
1. Mano ypaBuenue npsamoit muaun L. 3X+4y-3=0. [ToctpouTs NpsAMyI0 U HaIIUCATh:

a) ypaBHEHHUE C YTIIOBBIM KOADDHUIIMECHTOM;
0) ypaBHEHHUE B OTpPE3KaXx;
B) HOPMaJIbHOE YpaBHEHHE.

2.JlaHbI KOOPAMHATHI CEPEANH CTOpOH TpeyroiabHuka M1(-3,5), M2(2,2), M3(1,-4). Hamucats
ypaBHEHHE CTOPOHBI, MPOXOJISIIEH uepe3 T. M1.

3. Hanbl mpsimbie 11:6x + 9y = 0wu l,: x — 3y + 10 = 0 u touka M (4; 6).
Haiitu yron ¢ mexnay npsmeivu [y 1 1, u pacctosiuue d ot Touku M 10 npsimoit ;.

4 TTocTpouTh KPUBYIO
9x2-18x+4y*-16y-11=0.

5. HaiiTu ypaBHEHHE T€OMETPUYECKOTO MECTa TOYEK, PABHOYIAJICHHBIX OT TOYKU A U MPSMOH
L: A(2,2), L:oce OX.

Bapuant 2.

1. Jlano ypaBHenue npsimod iuauM  L: X+2y+6=0. [TocTpouTh NpsiMyt0 ¥ HammcaTh:

a) ypaBHEHHUE C YTIOBBIM KO3 DUITHEHTOM;
0) ypaBHEHHUE B OTpe3Kax;
B) HOpMaJIbHOE ypaBHEHHE.

2. lanel 2 cMexHble BepIIMHBI mpsiMoyroiabHuka A(-3, 7) u B(5,1) Hanucate ypaBHeHue
CTOPOH, MPOXOSIINX Yepe3 BepIInHY A.

3. Manst ipsimbie 11:8x + 3y +1 =0wul,: 7x — 6y + 34 = 0 u touka M (6; 0). Haittu yrom
@ Mexay npsimbiMu [y u [, u pacctosaue d ot Touku M 1o npsamoii ;.

4.TToctpouTth KpuByto 9x*-18x — 4y*+16y-43=0.
5. Haiitu ypaBHEeHHE T€OMETPUUYECKOTO MECTA TOUYEK, PAaBHOYTAJIEHHBIX OT TOUYKH A U MPSMON

L: A(0,0), L:x=-4

Bapuanr 3.

1. lano ypaBHenue npsimord iuauM  L: 3X+2y-4=0 . [locTpouTh NpSIMYyI0O W HAIACATh:

d) ypaBHEHHUE C YTIOBBIM KO3 OHUITHEHTOM;
0)ypaBHEHUE B OTpE3Kax;
B) HOPMaJIbHOE YpaBHEHHUE

2. Jlanwl BepmHbl Tpeyronbauka A(-1,2), B(3,1), C(-1,8). Hanucats ypaBHeHHE

MeJIMaHbl, MPOBEICHHON Yepe3 BEPIIMHY A.



3. Janst npsimbte 11:8x + 3y +1 =0wul,: 7x — 6y + 34 = 0 u touka M (6; 0). Haittu yrom
@ Mexay npsmeiMu [y u [, 1 paccTostHue d OT TOYKH M 110 TIPSIMOi 1.
4.TlocTpouTth KpUBYIO X - 2X — 6y + 13=0.

5. Haiitu ypaBHeHHEe reOMETPUUECKOT0 MECTa TOUYEK, PABHOYJAIICHHBIX OT TOUKH A U NMPSMOi
L: A(,2), L:y=4

Bapuanr 4.

1.lano ypaBHenue npsamoii auaun  L: 4X+3y-8=0. [locTpouTs npsiMyto M HamUCaTh:
a) ypaBHEHHUE C YTIOBBIM KO3 OHUIIMCHTOM;
0)ypaBHEHHE B OTPE3Kax;

B) HOpMaJIbHOE YpaBHEHHUE

2.CocTaBUThH YpaBHEHHUE BBICOTHI, OMYIIEHHOHN U3 BepIInHbI A B Tpeyronsauke ABC, ecin
A(7,1), B(-5, -4), C(-9, -1).

3. Maubl mpsimbie [:3x —2y —4=0wul,: —x + 3y +7 = 0 u touka M(8; 3). Haiitu yron
@ Mexay npsimeiMu [y u [, u pacctossare d ot Touku M 110 mipsMoi 1.

4.IlocTpouTh KPUBYIO
x?-2x +y* -4y + 1=0.

5. HaiiTu ypaBHEHHE T€OMETPUYECKOT0 MECTa TOYEK, PABHOYIAJICHHBIX OT TOYKU A U MPSMOi
L: A(2,0), L:ocsOY.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHUS
KonrtponbHas paGora 3 BBINOJHSETCS CTYAEHTAaMHM Ha MNPAaKTUYECKOM 3aHATHH 25, Ha
BBITNIOJTHEHUE Pa0OTHI OTBOIUTCS 2 yaca. [Ipy BBIMOJIHEHNN KOHTPOJIBHOW pabOThl CTYAEHTHI MOTYT
MOJIb30BaThCsl OYMaKHBIMU HOCHUTENIIMH HMH(OpMaruy (KOHCIIEKTaMHU JIEKUUMH M MPaKTHYECKHX
3aHSATUNA, CHOPAaBOYHBIMU MaTepuaniaMmH, YydyeOHUKaMH, Y4eOHO-METOAMYECKUMH IOCOOHUSIMHU).
3anpemneHo MoJib30BaThCsl MOOWJIBHBIMU YCTpOWCTBaMHM U rajpkeramu. KoHTposibHas paboTa
COJEPKUT 5 3aJaHUM, KaKJ0€ U3 KOTOPBIX OLEHUBAETCSI MAKCUMAJIBHO B 4 Oaia.

Kpurtepuu oneHku:

KontponbHas pabota cofepkut 5 3ajaHui, KaKJJ0€ 3a/1aHue OlleHUBaeTcs B 3 Oaa.
3 Oayuta BBICTABIISIETCS CTYJICHTY, €CITH OTBET Ha BOIPOC MPHUBE/ICH B MTOJTHOM 00BEME;
2,5 GaJu1a BBICTABJISIETCS CTY/IEHTY, €CIIM OTBET Ha BOIPOC NnpuBesieH B 00béMe oT 80 % U BhIILIE;
2 OaJiia BBICTABJISIETCS CTY/ICHTY, €CJTH OTBET Ha BOIIPOC IpuBeieH B 006EMe oT 60 % 110 79 %
1,5 6asnta BeICTaBIISETCS CTYIEHTY, €CJIM OTBET Ha BOIpoc npuseieH B 00béMe oT 40 % 110 59 %
1 Gany BeICTaBISETCS CTYACHTY, €CJIM OTBET Ha BOIpOC MpHuBeaeH B 00bEMe oT 21 % 10 39 %
0 GanIoB BBICTABIISIETCS CTYJEHTY, €CJIM OTBET Ha BOIPOC NpUBeJeH B 00bEMe Menee 20%.

7.2.4. KonTpoabHas padora 4 o teme " AHAJIUTHYECKAS FeOMETPH B IPOCTPAaHCTBE '

(naumenosanue oyeHouHo20 cpeocmsa)

Tunossie NpuMepsbl 3aJaHU

Bapwuanr 1.

N ., X=2 y-2 z+1
1.Haiitu yron mMexay npsmoi 1 = 1 = 4 U MJIIOCKOCTBIO




X+2y+3z-14=0.

x+1 _ y+2 _ z-5 X _y+7 _ z-2
2. Jlanbl ypaBHEHHS MPSIMBIX ll'T =T =5 H lz._—1 == =1 [TpoBepuTh, uTO

JAaHHBIC IIPSAMBIC CKPEIIIUBAKOTCA. Berancants PACCTOAHUC MCIKAY IIPAMBIMU

3. IIocTpOHTH TEN0, OrPaHNUEHHOE JAHHBIMU TTOBEPXHOCTSIMH:
x2+y2 =4, z=-3, z=2

4.1TocTpouTh NOBEPXHOCTH:
a)4y*-z=0;
0)y?—z2=4x%

5. Haiitu ieHTp u paauyc chepbl 1 OCTPOUTH €.
X%+ y? +72 - 3x 45y -4z = 0.

Bapuanr 2.

x-1 y+1 z-1

1. Haiitu Touky nepeceyeHus npsMon 0 1

¥ TUTOCKOCTH
3x-2y—-4z-8=0
X z—4
2. JlaHbl ypaBHEHHS NPAMBIX [q: =% =, 1 ly: = 2 = — IIpoBeputs, 410 NaHHBIC

IIPSIMBIE CKPEIMBAOTCS. BBIUNCIUTE PACCTOSHHUE MEKY IPSIMBIMU

3. [TocTpouts T€M10, OTPAHUUCHHOE JTAHHBIMU IIOBEPXHOCTSIMHU:
x*
—+y°=1 z=-2, z=2
4

4. TTocTpouTh NOBEPXHOCTH:

a)x—22=9y* 06)x*+4x+y=0.

5. Haiitu nienTp u paauyc cdepbl U OCTPOUTH e€.

X2 +y?+2°—x+3y+2=0

Bapuanr 3.

1. CocTaBuTh ypaBHEHHE IUIOCKOCTH, IPOXOadIIel yepe3 Touky M(2,-2,-3) nepneHuKyIsipHO
x-1 y+05 z+15
-1 0 2

psAIMOI

2 l_x+2_ l.x_y+4_z—11
. I[aHLI YpaBHCHUA HNPSAMBIX [q: T =— — n Iy 5 = T = T HpOBepI/ITL, qTo

JAAHHBIC IPAMBIC CKPCIIUBAKOTCA. Brrunciauts PaCCTOAHUEC MCIKAY IIPAMBIMU

3. HOCTpOI/ITB TCJI0, OTPAHUYCHHOC JaHHBIMU ITOBCPXHOCTAMU:

x% Z?

T oL Yy=-2 y=2 x=2V2 (x>0)

4. IlocTpouTh MOBEPXHOCTHU:

a) 922 +y+2=0;



0) x> + 3=y> +272

5. Haiitu teHTp 1 paauyc cepbl U TOCTPOUTH €€.
X2 +y? 4+ —x+y+1=0

Bapuanr 4.

Xx-2 y+2 z-1 " X—y+z+8=0
—4 3 1 2X+Yy-22+5=0"

1. TlapannenbHbl 11 OpsIMbIE

y+2 z x y—2 z
— =-Hu lzi — == 6 HpOBepI/ITB, YTO JaHHBIC

x—1
2. JlaHbl ypaBHEHUS NIPSMBIX [ : - = 3 ~ =7

IIPpsAMBIC CKPECIIUBAIOTCA. Berancnute pacCToOAHNUE MEXKAY IIPAMBIMHA

w

IToCTPOHTH Te0, OrPAHUUEHHOE JAHHBIMU OBEPXHOCTSIMH:
4, x> —z2=16, y=0, x=5 (x> 0)

5. IlocTpouTh NOBEPXHOCTH:
a)x?+4=2%;
0)3-x>+y*+4z>=0.

5. Haiitu ieHTp u paauyc chepbl 1 TOCTPOUTH €.
X2 +y? +72 - 2x+3y - z+2 = 0.

Kpartkoe onucanue v perjiaMeHT BbINOJTHEHHSA
KonTponbHast pabora 4 BBINOJHAETCS CTyJE€HTaAaMH Ha NPAKTUYECKOM 3aHATUU 32, Ha
BBINOJIHEHUE Pa0OThl OTBOAUTCS 2 yaca. [Ipy BBIMOJIHEHHH KOHTPOJIBbHOM pabOThl CTYEHTHI MOTYT
M0JIb30BAaThC OyMa)KHBIMM HOCHUTENIMU HH(OpMaluuu (KOHCHEKTaMH JIEKIMH U MPaKTHYECKHX
3aHATUHM, CHPAaBOYHBIMM MaTepuUalaMu, Y4eOHMKaMM, Y4eOHO-METOAMUYECKUMH IOCOOUSMHU).
3anpemieHo Mojiab30BaThbCsl MOOMIBHBIMM yCTpoicTBaMH U rajkeramu. KoHTponbHas pabota
COJZIEPKUT 5 3aJJaHUM, KOKJJ0€ U3 KOTOPBIX OLEHUBAETCSI MAKCUMAJIbHO B 4 Oaia.

Kpurtepun onenku:

KonTponpHast paboTa COACpKUT 5 3amaHmii, KaKI0€ 3aJaHue OIlCHUBAeTCs B 3 Oalnia.
3 Gasuta BBICTaBIISETCS CTYJIEHTY, €CJIM OTBET Ha BOIPOC MPUBEICH B ITOJTHOM 00bEME;
2,5 Oayuta BBICTABIISIETCS CTYACHTY, €CITU OTBET Ha BOIMPOC MPHUBEACH B 006EMe oT 80 % U BHIIIIE;
2 Gasuta BBICTaBIIIETCS CTYJIEHTY, €CJIM OTBET Ha BOIPOC MpuBeaeH B 00bEMe oT 60 % 110 79 %
1,5 6anna BeICTABISIETCS CTYJICHTY, €CJIM OTBET Ha BOMIPOC MpuBeeH B 00béMe oT 40 % 10 59 %
1 a1 BbICTABJISIETCS CTY/ACHTY, €CIIM OTBET Ha BOIIPOC MpHuBeaeH B 00b&éMe oT 21 % 10 39 %
0 GayIoB BBICTABIISIETCS CTYJICHTY, €CJIM OTBET HA BOIPOC MpHuBeeH B 00hEMe Meree 20%.

7.2.5. UTOoropoe TeCTUpoOBaHUE

(naumenosanue oyeHouHo2o cpeocmsa)

Tunossie NpuMepsbl 3aJaHU

MoayJsb 1. DjeMeHThI JIUHEHHOH aJaredpbl
1 5

-6 10|

1. Berauciaure onpeaennTenb

OTtBeT:



2. BBIYUCIUTD ONpPEaETUTEND

OtBerT:

3. BbruncauTs onpeneinurensb

OTtBerT:

w &~ DN

o o1 b~

1
4. Haiiiure CymMMy MaTpuL , _ {O
3

3 4
5 6
71

0 2 -3
2 1 3
2 3 0
0 3 7

3
1| ¥ p=
5

0 1
-1
6

1

4

-1 2
C=|-1 4
3 -1

2
0 3
P={—1 —1}
6 5

1 2
M=|-1 2

-3 1

|

1 21
5. Jlana matpuna A=|2 6 2}. Torma matpuna C = A— A" papHa...
5 4 1

1 2 3 4
0 0 -4 10 0 0 0 0 4
0 0 -2 01 0 0 2
4 2 0 0 0 1 0 0 0 4 2
1 01
6. Jlanamatpuma 4=|0 2 0. Torma matpuma A2 numeer Bu. ..
1 30
1 2 3 4
2 3 1 2 0 1 1.0 1 1.0 1
0 4 0 3 4 6 0 4 0 0 2 3
1 6 1 1 0 1 1 90 1 00
1
2 3 1 2
7. Jaubl matpuusl A= , B=|5|, C= . Toraa cymiecTByeT MpOU3BEICHHE
1 41 59
MaTpHIL. ..
1 2 3 4
C-4-B B-A4-C C-B-A4 A-C-B




8. Panr MaTpuia paBeH equHuIpl. Toraa MaTpuiia MOKET UMETh BUL..

1 2 3 4
1 2 4 2 3
1 0 0 1
2 4 4 5 6
0 1 1 0
1 2 7 8 9O
3x+1 2
9. Panr marpunsr 4 = 1 paBeH BYM, €CJIM 3HaYeHHE X HE PaBHO...
X
1 2 3 4
-1 0 -2 1
13 -2 3
. 00 0 O
10. Haiinure panr MaTpuiibl alo 2 4 1
00 3 5
00 0 1
Otger:
2cosx 1
11 . Jlns matpuier A = 0 sin HE CYIIECTBYeT OOpPaTHOM, €ClTu X PAaBHO ...
b
1 2 3 4
T T T T
2 4 3 6
12. Jlns matpunel A cyniecTByeT oOpaTHasi, €CJid OHA paBHA ...
1 2 3 4
12 1) 12 2 1 2 1 1 7
3 1 0 01 1 7 5 3 8 9
1 3 0 ) 1 0 0 2 4 2 2 3 6
(1 2y & (3 s
13. Ecrm A= 3 1) A= 4| TO DEMCHNE MATIIHOTO YpABHEHNS A* O =A wumeer
BU] ...
1 2 3 4
1 -1 -5 5

1 -1 -5

8 8 g

14. EnuHcTBeHHOE PEIICHUC UMECT OJHOPOAHAS CUCTEMA JIMHENHBIX ypaBHCHI/Iﬁ cee

| 1 | 2 | 3 |




x-3v+z=0,
2x+2v+4z =10,

3x+3v+z=0

x-3yv+z=0,
2x+2v+4z=10,

3x+3v+62z=0

x=3yv+9z=0,
2x+2v-6z2=0,

3x—y+3z=0

x=3v+2z=0,
2x+5v+4z=0,

Jx+3vy+6z2=0

15. Haiitn
6X+5y—-2z=-4
3X+4y+2z=1
3x-9y=11

OTtBeT:

X+VY+1Z . ecou

X,Y,Z ABISAIOTCS

PEIICHUAMHA

MoayJb 2. JeMeHTbl BEKTOPHOI ajredpbl
1.Kakoe BBIPa’XXCHHUC 0003HayaeTcs CKaJIPHOC ITPOU3BCIACHHUC BGKTOpOB?

CUCTCMBI

ypaBHEHUH

1 2 3 4
(a"b) axb ‘Ex 6‘ |§H5‘ (2 ,b)
2. HaitnuTe BekTOp 46— §+ 28 , €CIIH 32(2, 4, 3), B:(l, -1, 2), Z:(O, 1,-1).
1 2 3 4
(6, 2, 3) (-2,2,5) (2,-6,3) (2,2,3)
3. Haiitu nniHy BekTopa a =(3,0,4).
OTBeT:
4. JlaHbI BEKTOPHI 52{2, -2, 2%}, 62{3, 0, -4}. Haiitu npg( a+ B)
1 2 3 4
) 2 5
4,6 — oF
1. Haiitu momane tpeyroasauka ABC ¢ Bepmunamu A(1, 1, 2); B(2, 3, -1); C(2, -2, 4).
1 2 3 4
543 V15 J3 25V3
6. YCTaHOBUTH, KOMILJIAHAPHBI JIM BEKTOpa c_z, b , c , €CIIU a=4i-2 }+4 /_c; b

=3i-4 j+Tk; c=i+2 j-3k.

OTtBeT:

7. Kakoli BeKTOp siBiIsieTcs CyMMoM BekTopoB AB n AP?




o

8. Belpazutp yepe3 eqMHUYHBIE BEKTOPBI

N
|

u j Bextop AB,ecmu A(1,2), B(0,-3).

Otger:
9. Haiitu BekTOpHOE TIpou3BeeHue BektopoB a=21— j+3k, b=1i-].
1 2 3 4 5
-3i-3j-3k —-4i-3]-3k -3i-3j+3k -3i-3j+k —4i1-3j+k
10. B nmapamnenorpamme ABCD: K u M — cepeaunst cropon BC u CD, AK = g, AM = B
Beipasuts Bexktop AD uepes aub.
1 2 3 4
D =2b+ 2a AD =2b+2a AD=2b-2a D=4p-2a
3 3 3 3 3

11. Jlansl Tpu mocneaoBaTenabHbIe BepIInHbI napamuienorpamma A(1;-2;3), B(3;2;1), C(6:4;4).

Haiitu ero uetBeptyto Bepumuny D.

1 2 3 4 5
D(4;0;6) D(9;6;5) D(3;2;3) D(-1;2;-3) D(1;-2;3)
12. Tlpu kakux 3HaueHusx « u S Bektoppl a=-21+3j+ak u b=pg1-6]j+2k
KOJUTMHEAPHBI?
1 2 3 4 5
a=0, p=1 a=l, p=2 a=-3, p=3 a=2, p=-4 a=-1, p=4
13. Boruncnuts 2 i x (k—S_jJ :
Ortser:
14. HaiiTi cMelIaHHOE MPOU3BEACHUE BEKTOPOB a-= (2,-1,2), 5=(3,0,7), C =(1,2,-3)
Ortser:
15. [1nomanas TpeyrojdbHUKA BEIYUCIACTCS 1O hopMmyTe. ..
1 2 3 4 5
S=ab Sz‘ﬁxg‘ S=£|a><b| S=axb S - 1
2 2[ab]




Moayab 3. AHAJINTHYECKAs TeOMeTPHUS HA MJIOCKOCTH U B POCTPAHCTBE
IIpakTH4eckuii Tecr:

1. Paccrosinue mexay npssMmbiMad 3X —4y —-10=0 u 6x—-8y+5=0 paBHo ...

1

2

3

4

2,5

5

0,25

15

2. Toukn A(3;2) 51 A(—l;ﬁ) SBJISIFOTCS KOHIIJAaMU OJTHOTO U3 IMAaMETPOB OKpykHOCTU. Torma

YpaBHEHUE OKPY>KHOCTH UMEET BUT ...

1

2

3

4

(x-1)" +(y-4)" =8

(x=2f +(y—8)° =14

(x+1) +(y+4) =8

(x=1) +(y-4)" =3

3. O6mee ypaBHEHHUE IIOCKOCTH, MPOXOASIIEH 4epe3 TOUKY 1 (— 3;4;—2) U OTCEKarollei

PaBHBIC OTPC3KHU HAa KOOPAUWHATHBIX OCAX, UMECT BU] ...

1

2

3

4

X+v+z+1=0

Jx—4yv+2z=0

Jx—4v+2z+1=0

¥+v+z2-1=0

4. Touka mepeceueHus IPAMOI g = yT+3 _Z ;5 U TIOCKOCTH X+ 2y —-32+1=0 wnmeer
KOOPJIUHATHI ...
1 2 3 4
(10;2;5) (0;-3;5) (8:1;5) 2:1;5)
5. OnpenenuTh BUA MOBEPXHOCTH: Y =67...
Otser:
6. Omnpenenutb BUJ MOBEPXHOCTH: —X—2 +y— + ﬁ =1
. pen bil p TR
OtBer:

7. s npsimoit M1M» Hanmcathb o6inee ypaBaenue, ecinu Mi(-2;5), M2(6;-2) ...

OTtBeT:

8. B A MoM1M: Haiitu ypaBHeHue cpenneit nunuu EF, napamiensnoit MiM2

eca Mo (1;1), M1(4;6), M2(-5;-1).

OTtBeT:

9.  VYpaBHEHHE IUIOCKOCTH,

I ,(3;-1;4) umeer Bun ..

MPOXOASAIIEN 4Yepe3 TOUYKH

1,(-12,0),1,(2371) ,

1

2

3

4

Tx—-8yv—-13z+23=0

Tx—-2y-5z-3=0

TXx+8y—-13z-9=0

Tx—-8y—13z=0




10. VpaBHEHUE MPAMOM, MPOXOSAIIEH Yepe3 TOUKY | 0(2;—3;—5) MEPIECHAUKYIISIPHO K

II0CKOCTH 6X —3y —5Z+ 2 =0 mmeer BUT ...

1 2 3 4
x-2 y+t3 z+5 | x-6 y+3 z+5| xt+t2l y-3 =z-5| x+2 y-3 z-5
6 -3 -5 2 -3 -5 6 -3 -5 6 3
11. MuauMast 1oayoch TunepOoIIbl x* —10x—-4y* -11=0 paBHa ...
1 2 3 4
3 36 6 9
D H . . |x=y+2z-10=0
. OarnpasBJIAAIOIIUH BEKTOP IIPAMOU 3X n 2y 74 6 _ O HUMECT BU] ...
1 2 3 4
(-3:7:5) (3:-2:-2 (L-12) (3;-7:-1)

13. YpaBHEeHHE T€OMETPHYECKOTO MECTa TOUYEK, PABHOYIAJIEHHBIX OT JBYX IAHHBIX TOYEK

A(—l;Z) u A(3;4) HMECT BHU] ...

1 2 3 4

2x+v—5=0 T+v—-5=0 2x+yv+5= X+v+5=0

x> —2x—-2y—-13=0

14. Bepunaa napa0oJibl MMEEeT KOOPJAMHATHI ...

2

1 3 Z
L-7) L7) (-17) (-1-7)

15. VpaBHeHHE TMJIOCKOCTH, NPOXOJSIICH dYepe3 TOUKY (0;0;2) NEPHEHANKYIISPHO

mI0CKOCTSIM X—Y—2=0 u X—2y =0 wumeer Buf ...

1 2 3 4

2x+v+z-2=0 I—v—z+2=0 1—2yv—z-2=0|2x—yv—-—z+2=0

Kpartkoe onucanue u perjiaMeHT BbIIIOJTHEHUSA
HToroBoe TecTupoBaHue MO JUCHUIUIMHE "BhIcInas MaTeMaTHKa. DJIEMEHTHI BBICIIEH aareOpsl
Y reoMeTpuH" BBICTABIISIETCS B pacnucaHuu Ha 17 Hexene u nmpoxoaut 4yepe3 LleHTp TectupoBanus
B KOMITBIOTEpPHOM Kiacce oOmiero noctyna. Ha tect otBogutca 1 uac. Ilpu BbImonHeHUH Tecta
CTYICHTBI MOT'YT I0JIb30BaThCs TOJIBKO KaJIbKYJIATOPAMH, IIPX 3TOM HE JIOIYyCKAETCS UCIIOIb30BaHUE
KaKHX-JTMOO CIPaBOYHBIX MaT€PHAJIOB, KOHCIIEKTOB JICKIIUH M MPAKTUUYECKUX 3aHATHHA, MOOMIBLHBIX
YCTPOMCTB, TaJI)KETOB.



7.2.6.

Kpurepum oneHku:

Tect copepxxut 10 3amanmii, kaxmoe 3aganue ouenuBaercs B 10 6amos.
10 GasoB BBICTaBIISICTCS CTY/ICHTY 3a PAaBWILHBII OTBET Ha 3a/1aHHE,

0 GaIoB BBICTABIISIETCS CTYJICHTY, €CJIM OTBET Ha 33JJaHNE HENPABUIILHBII.

BrinoJiHeHne npakTHyeckux 3aganmnii B kypce CJ10 "PocaucranT"
(HaumeHoBaHUE OYEHOUHO20 CpedcmBa)

Kpartkoe onucanue u perjiaMeHT BbIIIOJTHEHHUS
Crynentsl B TeueHHe cemectpa camocrtositeabHo Ha tiatrpopme CHO «Pocmucranty

M3YYaroT Kypc «Bpicmiasi MareMaTika. DIIEMEHTHI BBICIICH areOpbl U TEOMETPHI

Kpurepun onenku:
Maxkcumym 20 6amioB 3a HabpanHble 100 6amnoB 3a kype B C/1O "Pocaucrant”. banisl B

00pa3oBaTeNbHOM TIOPTal€ BBICTABISIOTCA NPONOPIHMOHATBLHO HaOpanHeM Oamtam B CJO
"Pocaucrant" 3a kypc «Bbiciias MaTeMaTHKa. DJIEMEHTHI BhICIIEH alnreOpbl U TEOMETPUMY

7.3. OueHo4Hble CpeacTBa VISl NMPOMEKYTOYHON ATTECTAIMM O HMTOramM OCBOCHMS

JAUCHHUIIIMHBI

7.3.1. Bonpochl K IPOMeKYTOYHOIi aTTecTallnU

Cemectp 2

Ne | Bonpocsl Kk 3a4ery

n/n

1 OnpeneneHne MaTpUILIbl, 3JIEMEHTHI MaTpulbl. Bujsl MaTpui

2 JeiicTBus Hag MaTpullaMu (CymMMa, pa3HOCTh, YMHOXEHHE Ha 4uciio). [IpuBectu npumepsl
BBIYMCIICHHS] CYMMBI, Pa3HOCTH MaTPHLL, IPOU3BEIACHHS MAaTPULIBI HA YKCJIO.

3 OmnpeneneHne NPOU3BENEHUS MAaTpUll. YCJIOBHE BBINOJIHEHUS MPOU3BEJIEHUS MaTpull.
IIpusectu npumep.

4 Bossenenne martpunsl B crenesHb. IIpuBectm mnpumep. TpaHcnoHMpoBaHWE MAaTpPHUIIBL.
CBolicTBa onepanyy TpaHCIIOHUPOBaHUS.

5 JlaTe ompezneneHne ONpPENEIUTENsT MAaTpPULbl BTOPOTO M TPEThero mnopsakos. IIpaBuio
TPEYroJabHUKOB, paBuiio Cappyca BBIYMCIECHUS ONPEAEIUTEINS 3-T0 MOPsIIKa.

6 IIpaBuno Jlarutaca BBIYMCIEHHS ONPENEIUTENs MaTpuipl N-oro mnopsaka. lIpusegure
IIPUMEP BBIYUCIICHUS.

7 Omnpenenenne MuHOpa M anreOpanyeckoro JJOMOJHEHHUs 3JeMeHTa Marpuibl. [lpumep
BBIYKCIICHHUS.

8 CBolicTBa onpenenuTenen

9 Ornpenenenne oOpaTHON MaTpUIlbl. ATTOPUTM BeIUMCIeHUs 1. HeoOxommmoe u 1ocTaTogHoe
yCJIOBHE CYIIECTBOBaHUS 00PAaTHONW MaTpPHIIbI.

10 Ornpenenennst panra Matpunbl. HaxoxkaeHue paHra MaTpunbl ¢ MOMOIIBIO JIEMEHTAPHBIX
npeoOpa3oBanuii. MeToa OKaMIISIOIIMX MUHOPOB.

11 | IlonsATue nuHENHHOE 3aBUCIMOCTH M HE3aBUCUMOCTHU CTPOK MaTPHUIIBI.

12 OHpeIleJIeHI/ICUCI/ICTCMBI HHHeﬁHEIX ypaBHeHu#. OnpeiesieHne COBMECTHOM, HECOBMECTHOI,
ONPEJIETICHHOM, HEONIPEAECIIEHHON CUCTEMBI.

13 | OnpeneneHue SKBUBAIEHTHBIX CUCTEM. MaTpHUyHast 3alIMCh CUCTEM JIMHEHHBIX YpaBHEHHI.

14 | Yrto Ha3bIBAIOT PELICHUEM CHCTEMbI JINHEHHBIX YPaBHEHUN N HEU3BECTHBIMU?

15 OnpeneneHne CUCTEMBI anHHefIHBIX ypa]iHeHI/Iﬁ C N HEW3BECTHBIMU. MaTpUUYHBI METOM
pELICHUS] CUCTEMBI N JIMHENHBIX YPABHEHUH C N HEU3BECTHBIMU.




VYcnoBue CymecTBOBaHHUS €IMHCTBEHHOTO pEIICHHS CUCTEMbl JIMHEWHBIX YypaBHEHUM.

16 Dopmynsl Kpamepa [uist OTBICKaHHsI pELICHUS.

17 | Merox I'aycca pernieHust CUCTEM JTMHEHHBIX YpPaBHCHHH.

18 UccnenoBanue cucrteM JIUMHEWHBIX ypaBHeHUU. PopmynnpoBka Teopembl KpoHekepa —
Kanenu.

19 OpHoponHas cucreMa JMHEHHBIX ypaBHeHuMH. I[Ipumep. Kakoe perieHue Ha3bIBaeTcs
TpUBUAIBHBIM. [ Ipy KaKOM yCIIOBUY OTHOPOAHASI CUCTEMA MMEET HETPUBUAJIbHBIC PEILICHUS ?

20 Hante onpenenenue BekTopa. Kakme BEKTOpa  Ha3bIBAOTCS  KOJUIMHEAPHBIMU,
KOMIUIAHAPHBIMU ?

21 JIuneliHble onepanyy HaJ BEKTOPaMU: CII0KEHUE U Pa3HOCTb BEKTOPOB, YMHOKEHUE BEKTOPA
Ha YUCIIO.
[ToHsATHE MTMHENHON 3aBUCUMOCTH BEKTOPOB. CBsA3b MEXKIY KOJJIMHEAPHOCTHIO U JINHEUHON

22 | 3aBHCHMOCTBIO JIBYX BEKTOPOB, MEX Iy KOMIIAHAPHOCTBIO U JINHEHHOM 3aBUCUMOCTBIO TPEX
BEKTOPOB.

23 basuc, pasnmokeHwe BekTOpa MO 0as3WcCy, KOOpIMHATHI BEKTOpa B 3aJaHHOM Oasmce.
OpToHOpPMHUPOBaHHBIN Oa3uc.

24 JluneiiHble omnepauMy Haj BEKTOpaMU B KOOPAMHATHON (oOpMeE: CI0KEHHE U Pa3HOCTh
BEKTOPOB, YMHO>KEHHE BEKTOpA Ha YHCJIO.

o5 [exaproBa cucrema KOOp/IMHAT Ha IUIOCKOCTH U B IPOCTPAHCTBE. Koopaunatsl Touku u
BEKTOPA B JIEKAPTOBOM CUCTEME KOOpJAUHAT.

26 IIpoexuus BCKTOPA Ha OCb. CBs13b KOOpAMHAT BEKTOPA U €ro NMPOEKIUil Ha OCU JE€KapTOBOI
IPSIMOYTOJIBHOM CUCTEMBI KOOPIMHAT.

27 JaiiTe onpeieneHne CKaIsIpHOTO MPOU3BEICHHSI BEKTOPOB. B uéM 3aximtouaercst pusmueckuii
CMBICJI CKJISIPHOTO NIPOU3BEACHUS?

28 BolpakeHue  CKaJspHOrO  IPOU3BEAEHUS  JBYX BEKTOPOB  uepe3  KOOpIMHATHI
NIEPEMHOKAEMBIX BEKTOPOB. [lepeuncnure cBOMCTBa CKAJIIPHOTO IPOU3BEACHHUS.

29 | BelpaxxeHue AJIMHBI BEKTOPA U YIJIa MEX/1Y BEKTOPAMHU Yepe3 KOOPAMHATHI BEKTOPOB.

30 | Yro Takoe HanmpapJsIOMIME KOCHHYCH BekTopa? Kak nx HaiTn?

31 Kakas Tpolika HEKOMIUIaHApHBIX BEKTOPOB HasbplBaeTca JeBoi? Kakass Tpolika
HEKOMIUIaHApHBIX BEKTOPOB HA3bIBAETCS IPABOM?

30 JlaiiTe ompenesneHne BEKTOPHOIO NPOM3BENEHUS NIBYX BEKTOpoB. Ilepeuncnure cBoiicTBa
BEKTOPHOT'O ITPOU3BEICHUSI.

33 B uém 3akimouaeTcsi TEOMETPUYECKUMI CMBICI BEKTOPHOTO Inpou3BeleHus? B uém
3aKiIro4aercs (U3NUECKUi CMBICT BEKTOPHOTO MPOU3BEICHHUS?

34 BblpakeHue  BEKTODHOTO  IPOM3BENEHUS  [JBYX BEKTOPOB  4E€pPE3  KOOPAMHATHI
NIEPEMHO’KAEMbIX BEKTOPOB.

35 HaxoxneHne miomanayu TpeyrosbHHKa, IUIOIIAAU IapajuiejiorpaMmMa U MOMEHTAa CHIIBI C
ITOMOIIBIO BEKTOPHOTO NPOU3BEACHUS.

36 [aiite ompeneneHre CMENIAHHOTO Mpou3BeAeHus. llepeunciauTe CBOMCTBa CMENIAHHOIO
IIPOU3BEICHUS.

37 BbipakeHue  CMENIAHHOTO  MPOM3BEACHHUS TPEX  BEKTOPOB  Yepe3  KOOPIMHATHI
NIEPEMHO’KAEMBIX BEKTOPOB.

38 | B uém 3akimoyaercs reOMETPHYECKHI CMBICI CMEIIaHHOTO IPOU3BEICHUS?

39 @opmyinel Uil onpezeneHust 00bEMOB MapauleienuIea U TPEeyrojJbHOW MUpaMHUAbI C
ITOMOIIBIO CMENIAHHOTO MPOU3BEACHUS.

40 3anumure GOpMyNbl AN BBIPAKEHUS YCIOBUM KOJUIMHEAPHOCTH, OPTOTOHAJIBHOCTH,
KOMIUTAHAPHOCTU BEKTOPOB Yepe3 UX KOOP/INHATHL.

a1 JlaiiTe ompeneneHne KOMIUIEKCHOTO 4YMCiIa, MOIYJIS U apryMEHTa KOMIUIEKCHOTO 4YHCIa.
Kakue 1Ba KOMIUIEKCHBIX YMCJIA HA3bIBAIOTCS CONPSKEHHBIMU ?

42 N300pakeHre KOMIUIEKCHBIX YKMCET Ha KOMIUIEKCHOH IJIOCKOCTU B BHJIE TOUYKH U pajnyc-

BEKTOpA.




43

Tpuronomerpuyeckas popMa 3arucu KOMIUIEKCHOTO YHCIIa.

44 | TlokazarenpHasi pOpMa 3aMMCH KOMIUIEKCHOTO YHCJIA.

45 CymMma, pa3HOCTh, IPOU3BEICHUE U YaCTHOE JIBYX KOMIUIEKCHBIX YHCEN B alredpandeckoi
dbopme

16 CyMMa, pasHOCTb, MPOM3BEIECHHE U YaCTHOE JBYX KOMIUIEKCHBIX YHCENl B
TPUTOHOMETPHUYECKOU (hopMme.

47 | Bo3Benenue B N-10 CTENEHb KOMIUIEKCHOTO YHCIA.

48 | 3Bievyenne KOpHs N-i CTENEHU U3 KOMIUIEKCHOTO YHCTIA.

49 [TonstpHast cucreMa KOOpJMHAT Ha MIOCKOCTH. CBS3b MOJSIPHON U MPSMOYTOJIBHOM CUCTEM
KOOpPJIMHAT.

50 [Tonstne 00 ypaBHEHHM JHMHHUU Ha IJIOCKOCTH. DOPMYINBI Ui HAXOXKICHHUS PACCTOSHUS
MEXIY JBYMs TOUKaMU U JEJICHUs OTPEe3Ka B 33JAHHOM OTHOILLIEHUMU.
Onpenenenue NpsAMOM Ha IUIOCKOCTU. YpPaBHEHHUS IPSAMOM Ha IJIOCKOCTH C YIVIOBBIM

51 | koaduimeHToM U B OTpe3Kax Ha ocsax. ['eoMeTpUYECKUM CMBICT KO3(PHUIIMEHTOB ATUX
YpaBHEHUM.
OO6miee ypaBHEHHE NPSAMON Ha IUIOCKOCTU. PacmonoskeHue mpsMoOi B 3aBHUCHUMOCTH OT

52 o
koo dunumentos A, B, C. I'eomerpuyeckuii cmpica kodddunuentos A, B, C.

53 Hopmanbsnoe ypaBHeHHE psAMOM Ha uiockocTu. PopMyria /1711 HaXO0KIECHUS pacCTOSHUS OT
TOYKH JI0 MPSMOIL.

54 Paznuynbie (opMbI 3amuCH ypaBHEHUS HPSIMOM Ha IUIOCKOCTH: 4Yepe3 JBE TOYKHU, dYepes
3a/IaHHYIO0 TOUKY NEPHEHIUKYISIPHO 33JaHHOMY BEKTODY.

55 VYron Mexay IByMs IPSIMBIMH Ha IJIOCKOCTH. DOpMyIIbl A1 HAXOXKIACHUSI TAHIEHCa yria u
KOCHHYCA yIiia. Y CIOBUS NapaJUIeIbHOCTH U NEPIEHAUKYISIPHOCTH JABYX NPSMBIX.

56 Pasznuunbie opMbl 3anucu ypaBHEHUS TUIOCKOCTH: 00IIee ypaBHEHUE, B OTPE3KaxX Ha OCSX,
HOpMasibHOE ypaBHeHUe. ['eoMeTprueckuii cMbICT KOO HUITMEHTOB ATHX ypaBHEHUH.

57 YpaBHeHue ILIOCKOCTH, MpOXOoJAIIe depe3 TpU AaHHbIE TOYKH, YPaBHEHHE IJIOCKOCTH,
IPOXOJAIIEH Yepe3 3alaHHYI0 TOUKY NEPIEHIUKYISIPHO 3aJaHHOMY BEKTOPY.

58 Onpenenenue yria MeXAy IJIOCKOCTAMHU, (opmyna A HaxOXICHHS YIila MEXIy
IJIOCKOCTSIMU. Y CJIOBMSI IAPAJIJIEIBHOCTH U NEPIEHUKYJIIPHOCTHU ABYX INIOCKOCTEM.

59 VYpaBHeHHsT TpsIMOW B MPOCTPAHCTBE: KaHOHMUYECKoe, mapaMmerpuueckue. Kaxyro
UHPOPMALIKIO 0 MPSIMOI HeCyT K03 (HUIIMEHTHI 3TUX YpaBHEHUI?

60 VYron MEXILY MPSAMON M IUIOCKOCTBIO. Y CIIOBUS MapaJUIEIbBHOCTA M MEPIEHIUKYISIPHOCTH
IPSIMOM U TUIOCKOCTH.

61 ®opmysa pacCTOSHUS OT TOUKH J10 MIIOCKOCTU. Haxoxk/1eHue Touku nepecedeHus npsiMon u
10cKocTH. HaxokeHne TOuky nepeceyeHus TpEX MI0CKOCTEN.

62 Haxoxzaenue paccTosiHMsT MEXIy ABYMs MapajUIeIbHBIMH W JIBYMSI CKpPEUIMBAIOLIMMUCS
IPSIMBIMU B IPOCTPAHCTBE.

63 Ob11ee ypaBHeHHE JTUHUM BTOPOTO MOPSIJIKAa HA TUIOCKOCTH. Kakue TuHUM ompenenseT 3To
ypaBHEHHE B 3aBUCUMOCTH OT MapaMeTPOB ypaBHEHUs?

64 Onpenenenue OKPY)KHOCTH, ~KaHOHWYECKOE  YPABHEHHE  OKPYKHOCTH. YpaBHeHUe
OKPYKHOCTH CO CMEIIEHHBIM IIEHTPOM.

67 Omnpenenenne anunca. Kanonndeckoe ypaBHeHue auiunca. OCHOBHBIE XapaKTEPUCTHKHU
AIIUICA. YpaBHEHHE 3JUIUIICA CO CMEIIEHHBIM IIEHTPOM.

66 Onpenenenne  rumepOonbl.  KaHoHmueckoe  ypaBHeHHe  rumepoOosibl.  OCHOBHBIE
XapaKTePUCTUKHU TUIiepOoIibl. YpaBHEeHHE rUnepO0oIIbl CO CMEIEHHBIM HEHTPOM.

67 Onpenenenne  mapabonbl.  KaHonmdeckoe — ypaBHeHue — mapaOonbl.  OCHOBHBIE
XapaKTepUCTHKHU Napabosbl. YpaBHEHHE Napaboibl CO CMEIEHHBIM IEHTPOM.

68 | [lomsipHoe ypaBHEHHE AJUIMIICA, MMapaboibl M BeTBU rumnep6onsl. [loctpoenue simmca,
1apaboJibl ¥ BETBU THNepOO0IIbl B OJISPHON CUCTEME KOOPMHAT.

69 | [ToBepxHOCTH BTOPOrO TOPSAKA: JJUIMIICOWI, OIHOMOJOCTHBIA ¥  JIBYIOJIOCTHBIN

runepooIon b1, mapadosion1, Konyc. MIx KaHOHWYECKHEe YpaBHEHUSI.




70 | YpaBHeHHS UATUHIPOB: KpyTroBOro, AJUTMIITHYECKOTO, TUTIEPOOTMIECKOTO,
11apaboJINYECKOTO.
71 | UccnenoBanue GopMbl HOBEPXHOCTH BTOPOTO MOPSIKA METOJIOM CEYEHUI.
72 | BeIpoxkeHHbIE TOBEPXHOCTH BTOPOTO NOPSIIKA, TPUMEPHI
7.3.2. Kputepuu u HOpMBbI OLIEHKH
dopma
NpoBeeHust
Cemectp . Kputepuu u HOpMBI OLEHKHU
NMPOMEKYTOUHOI
aTTecTanuu
Crynent HaOpan 55 u 6osee
0aJIJIOB, paCCUYNTAHHBIX 110
¢dbopmye: (Cymma 6asioB mo
BCEM Y4EOHBIM MEPOIPUSATHSM,
GAUTEHOY PeyCMOTPEHHBIM B Kypce +
pe3yIabTaThl UTOTOBOTO
TECTHUPOBAHUS + OaJUIbI 32
MIOCEIIAeMOCTh), pa3/ielEHHAs Ha
3auér (mo 2. K nony4yeHHOMY pe3yJsbTary
2 HaKOIUTEILHOMY puOaBISIOTCS OOHYCHBIE OaJlTIbI.
pEeUTHHTY) Crynent Habpan menee 55
0aJIJIOB, paCCUYNTAHHBIX 110
¢dopmye: (Cymma 6asioB mo
BCEM YYE€OHBIM MEPOIIPHSITHSM,
«HE 3a4TEHO» HpeayCMOTPEHHBIM B Kypce +
Pe3yIabTaThl HTOTOBOTO
TECTHUPOBAHUS ), pa3JeiéHHas Ha
2. K nonyyeHHOMY pe3ynbTaTy
npubaBIsitOTCS OOHYCHBIE OaJIIbI.




8. YueOHo-MeTOoAMYecKOe U MH(OPMAITMOHHOE O0ecTieYeHHe TUCIIUITHHBI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHuK, yueOHOe
nocooue, yue0Ho-
MeToAnYecKoe mocooue,
NPaKTHKYM, Ap.)

Ne

wn ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK)

I'ox n3panus

KoaudecTBo B
HAY4YHOM
ounodmnoTeKe /
HaumenoBanne 96C

1 | TyranOaes, A. A. OcCHOBBI BbICIIEH MaTEMATUKH : y4el. VYuyebHoe nocobue
nmocobue / A. A. Tyran6aeB. — CaHKT-
[TerepOypr [u ap.] : Jlans, 2022. — 490 c. —
ISBN 978-5-8114-1189-4. — Tekcr :
3IICKTPOHHBIM.

2022

9BbC
“Jlaup”

2 | [octHukoB, M. M. Jluneitnas anreOpa : yaeOHOE Tocodue / M. VYyebHoe nocobue
M. IToctHuKOB. — 3-¢ m3A.,ucnp. — CaHKT-
[TerepOypr : Jlans, 2022. — 400 c. — ISBN
978-5-8114-0890-0. — Tekcr :
ANEKTPOHHBIHN // JIaHb : AIEKTPOHHO-
6ubnmoreuynas cuctema. — URL:
https://e.lanbook.com/book/210350 (nara
obpamenusi: 26.01.2023). — Pexxum
JIOCTYMA: JUIsl aBTOPU3. N0JIb30BaTENEH.

2022

ObC
“HaHB”

3 | IloctaHukoB, M. M. AHanuTHueckas reoMeTpus : yueOHoe VYuyebHoe nocobue
nocobue / M. M. IloctHukoB. — 3-¢

u3 ., ucnp. — Cankr-IlerepOypr : Jlans,
2022. — 416 c. — ISBN 978-5-8114-0889-
4. — Texkcr : anexTpoHHbIH // JIans :
AJIEKTPOHHO-OMOIMOTEYHAS CHCTeMA. —
URL.: https://e.lanbook.com/book/210347
(mara obpamenus: 26.01.2023). — Pexum
JOCTYMA: JUIsl aBTOPHU3. MOJIb30BaTEIIEH.

2022

9bC
“Jlaup”

4 | MuHocues, B. b. Kypc MaremaTuku /Uit TEXHUYECKUX Y4eOHoe nocobue
BBICIINX y4eOHBIX 3aBe/IeHUH : yueOHOe
nocobue / B. b. Munocues, B. I'. 3y6kos, B.

2022

9BbC
“HaHB”




Tun (yueOHuK, yueoHOe

KoanuyecTBO B

Ne nocodue, yue0Ho- HAYYHOI
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus
n/n MeToAnYecKoe mocooue, ounodmnoTeKe /
NPAKTHKYM, AP.) HaumenoBanue 3bC
A. JIsxoBckuid. — 2-¢ u3., ucnp. — CaHKT-
[etepOypr : Jlanp, 2022 — YacTs 1 :
Ananuruueckas reometpus. [Ipenenst u
psapl. OyHKIMK U TpOU3BOAHBIE. JInHEHHas
1 BekTopHas anrebpa — 2022, — 544 ¢. —
ISBN 978-5-8114-1558-8. — TekcrT :
AJICKTPOHHBIN // JIaHb : 2JIEKTPOHHO-
oubmmoreunas cucrema. — URL:
https://e.lanbook.com/book/211352 (nara
obpamenus: 26.01.2023). — Pexum
JIOCTYMA: JIsl aBTOPU3. TOJIH30BATEINEH.
8.2. JlonosinuTeIbHAS JIUTEpPATypa
Tun (yueOHuk, yuedHoe KO‘HH%CTEO i
HAYYHOI
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEIN 3arsiaBue (3aroJi0BoK) I'ox u3panus ondauorexe /
n/n MeToinYecKoe mnocooue,
HaumenoBanue
NPAaKTHUKYM, JP.) 3EC
1 | Pxesckuii C.B. Beiciias matemartuka : yueOnuk / C.B. VYueObHUK 2018 9BbC
PxeBckuii. - Mocksa : Undpa-M ; «ZNANIUM.CO
Znanium.com, 2018. - 814 c. - (Briciee M»
oOpa3zoBanmue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anekTponHskIit. - URL:
https://new.znanium.com/document?id=337
456
2 | HJanunos I0.M., Xypbenko | Marematuka : yue6. mocodue / YuebHoe nocobue 2019 3BC
JI.H., Huxonosa I".A., KO.M. [Janunos, JI.H. Xyp6enko, «ZNANIUM.CO
Hukonosa H.B., Hypuesa I'.A. HukonoBa, H.B. Huxonosa, C.H. My




Tun (yueOHuk, yueoHoe

KoaunuecTBO B

HAY4YHOH
Ne nocooue, yueoHO-
ABTOpBI, COCTABUTEIHN 3arsiaBue (3arojioBoK) T'ox m3panus ouodaunortexe /
n/n MeTon4ecKoe nocoodue,
HaumeHoBanue
NMPaKTHUKYM, IP.) 3EC
C.H.; nox pen. XKypbenko Hypuesa ; nox pen. JI.H. XKypbenxo,
JI.H. , Huxonosoii I'.A. . I'.A. HuxonoBoii. — Mocksa : UTHOPA-M,
2019. — 496 c. — (Bricuiee oOpa3oBaHue:
bakanaBpuar). - TekcT : 2IEKTPOHHBIN. -
URL:
https://new.znanium.com/document?id=327
832
3 | Hertsapera O.M., Matemartuka B mpuMepax u 3ajayax : yueo. Y4eOHoe nmocodue 2019 9bC
Kyp6enko JI.H., HukonoBa | mocooue / O.M. [ertsapena, JI.H. «ZNANIUM.CO
I''A., Huxonosa H.B., Kyp6enko, I'.A. Hukonona, H.B. My

Hypuesa C.H.

Hukonosa, C.H. HypueBa. — Mockaa :
NH®PA-M, 2019. — 372 c. — (Bwicmee
obpasoBanue: bakamaBpuar). - Tekcr :
aNeKTpoHHBIN. - URL:
https://new.znanium.com/catalog/document?
1d=327833




8.3. Ilepeuenb mpogeccHoOHANBHBIX 0a3 JaHHBIX U MH(OPMALMOHHBIX CHPABOYHBIX
CHCTEeM

gﬁ HaumenoBanue Ccpuika

1 | Springer Nature (ITonmnorekcroBas Koywiekius | https://www.springernature.com/gp/products
JKYpHAJIOB)

2 | Springer eBooks (ITommotekcroas | https:/link.springer.com/

KOJIJICKIMSI SJIEKTPOHHBIX KHUT U3/aTelIbCTBA
Springer Nature)

3 | ELIBRARY.RU (anekrponnas Oubimorteka | http://elibrary.ru
HAYYHBIX MyOJIMKAaIIHA)

8.4. IlepeueHb NporpaMMHOro odecrevdeHust

Ne Haumenosanue IO PexkBU3HUTHI )loron?pa
n/n (nata, HOMep, CPOK JAeHCTBHUA)
1 | WinPro 10 RUS Upgrd OLP NL | Joroop Ne 757 or 04.07.2018, cpok neiicTBus -
Acdmc OeccpouHo;
KonTpakr Ne 1653 ot 14.12.2018, cpok aelictBus —
0ecCpoYHO
2 | Office Stdandard 2013 Russian OLP | Koutpakt Ne 690 ot 19.05.2015, cpok meiicTBus -
NL AcademicEdition OeccpouHO

8.5. Onucanne MarepHaJbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM I OCYIIECTBJICHUS
00pa30BaTeIbLHOIO MPoOLECcca M0 JUCHUILIMHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHETOB, 1a0opaTopuii, MACTEPCKUX U

Ne ApP. 00bEKTOB Il IPOBEACHUS

/I | NMPaKTHYeCKHUX U JJa00PaTOPHBIX 3aHATHIA,
NMOMELIECHHU VISl CAMOCTOATEILHOMN

padoThl o0y4yaoumxcs (HoMep ayAuTOPHH)

Ilepeyenb 0CHOBHOTO 000pYyAOBaHHS

VYueOHast ayauTopust Ui IpoBeeHns 3aHsATHi | CTONBI  yICHWYECKHE JBYXMECTHBIE U
JEKIIMOHHOTO THUMA. YuyeOHas ayauTopus s | TPEXMECTHbIE (MOHO0JIOKH) ,CTOJI
IPOBEJCHUS 3aHATUA CEMHUHApPCKOTO THUIMA. | MPENo1aBaTeIbCKUH, CTYIN
VYuyebHast ~ ayauTopus UL KypCOBOTO | IPEMoJaBaTelIbCKUi, JOcKa ayAuTOpHas
1 | MPOeKTHpOBAHUS (BBITIOJIHEHUSI  KYpPCOBBIX | (MesoBasi)

pabot). YuebHast ayauTOpHs IJIs IPOBEIACHUS
TPYTITOBBIX " WH/IMBHyaTbHBIX
KOHCYNbTallMid. YueOHas ayauTopus i
NIPOBEICHUS 3aHATHIA TEKYIIETo KOHTPOJS U
npoMexxyTrouHoi arrecrarmu. (I'-440)

VYyeOHas ayautopus 11 npoBeaeHus 3aHaTuil | CToubl YYEHHUYECKHUE JIBYXMECTHBIE
JIEKIIMOHHOTO THMA. YuyeOHas ayauTopus s | (MOHOOJIOKH) , CTOJI IPENoaaBaTeNIbCKUH,
IIPOBECHUS 3aHATUH CEMHHApPCKOTO THMA. | CTYJ IIPENOAABATEIbCKHMN, J0CKa
2 VYueOHas  ayauTopus Uil KypCOBOTO | ayJAMTOpHAs (MeIoBas)

MPOEKTUPOBAHUS  (BBIMOJIHEHHUSI KYPCOBBIX
pabot). YuebHast ayauTOpHs IJIsl IPOBEIACHUS
IPYIIIOBBIX u MHIVBUAYaAJIBHBIX
KOHCYNIbTallMi. YueOHas ayauTopus s



https://www.springernature.com/gp/products
https://link.springer.com/

n/n

HaumeHoBaHue 000PYyI0BAHHBIX Y4eOHBIX
Ka0MHEeTOB, J1a00paTOPHii, MACTEPCKHUX H
Ap. 00bEKTOB /1J1sl IPOBe/IeHUsI
NMPAKTUYECKUX U JIA00PATOPHBIX 3aHATHH,
NOMeleHUuH JJISI CAMOCTOATEILHOMI
paboThl o0yuyaoumxcs (HoMep ayAuTOPUN)

Ilepeyenb 0CHOBHOTO 000pPYyAOBaHMS

IPOBE/ICHHS 3aHATHI TEKYIIEro KOHTPOJIS H
npomexxyrouHoi arrecrarmu. (I'-409)

[ToMerieHue Ui CaMOCTOSTEIBHONU PabOTHI
obyuaromuxcst (I'-401)

CT0Bl yUEHUYECKHUE, CTYIIbSl YYCHUUECKUE,
IIK ¢ BeIx0g0M B ceTb MHTEpHET

8.6 OnJ1aiiH pecypchl:

[Tnatrpopma  «Pocaucranty: lk.rosdistant.ru.

OneMEeHTHI BBICIIICH anre6pLI H I'COMCTPUN).

OnnaiiH-KOHTEHT «BrpIcmiasg mMareMaTruka.

N3ydeHue MaTepuasa ¢ IOMOIIbIO JAHHOTO OHJIAfH-KOHTEHTA CIIOCOOCTBYET yIiIyOJIEHUIO U

3aKPCINICHUIO TCOPCTUYCCKUX 3HaHPII>i, MNOJYYCHHBIX Ha JICKOUIX, II0 OCHOBHBIM TE€MaM KypcCa,
PA3BUTHUIO MMPAKTUYCCKUX HABBIKOB PCIICHHA THIIOBBIX 3aJa4d 110 YKa3aHHBIM TEMaM; 00ecIeYyeHHIO
HHAUBUAYAJIBHOI'O ITOAXO0Aa K 06y‘leHI/IIO, BO3MOXHOCTH CTYACHTAM H3Yy4aTb MAaTCpHall B y,HO6HOM
TEMIIC H (bopMaTe, IMOBBIIICHHUIO MOTHBALlMK CTYACHTOB K HU3YYCHHIO AJUCHUILIMHBI 3a CYCT
HCITIOJIb30BAHHNA MHTCPAKTHBHBIX 3JICMCHTOB U My.TIBTI/IMeI[I/II‘/'IHHx MaTCpHaJIOB.

OnJjaiiH-KOHTEHT CIIYKHUT JOINMOJIHCHHUEM K OUYHBIM 3aHATUAM U JA€T BO3MOKHOCTL CTYyJICHTaM

6onee 3(ekTUBHO M3yyaThb MaTepuall, MPEIOCTaBIsAs UM JIONMOJHUTENIbHBIE BO3MOXXHOCTU JJIs
CaMOCTOSATENLHOI pabOThI 1 CAMOIIPOBEPKH.




MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
benepanbHOE TOCYIaPCTBEHHOE OI0IKETHOE 00pa30BaTeNIbHOE YUpEKICHHE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

b51.0.14.02

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

Boicmiasi matemaruka. ludpepeHunaibHoe 1 MHTErPajibHOE HCHUCTIEHUS

(HauMeHo8aHUe OUCYUNIUHBL)

110 HalIpaBJICHUIO IOATOTOBKHU
22.03.01 MarepuasioBeieHl€ U TEXHOJIOIMU MaTEPUAJIOB

HaIpaBJIEHHOCTH (TIPOdUIIB)
WmxeHeprst KOHCTPYKIIMOHHBIX MaTEPHUAJIOB JIJIsi OSCIMIIOTHBIX MOOHMIIBHBIX CUCTEM

dopma 00ydeHus: ouHast
I'on Habopa: 2026
O6mras Tpynoemkocts: 6 3E

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpaM

Cemectp 3

®opMa KOHTPOJIS | DK3aMEH HTroro
Buj 3ansiTuit
Jlexun 32 32
JlaGopaTopHsble
[IpakTnueckue 64 64
ITpomMexyTodHast aTTeCTAIHS 0,35 0,35
KonraktHas pabora 96,35 96,35
CaMocTosTenbpHas paboTa 84 84
KonTpomib 35,65 35,65
Hroro 216 216




Pabouyto nmporpaMmy COCTaBUIIM:
JIOILIEHT, JoleHT, K.1.H. I[TaBosa E.C.,

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

JIOLEHT, Oo1EeHT, K..H. KpsutoBa C.A.,

(OondcHocmy, yueroe 36anue, cmenenb, Pamunus 1.0.)

JoueHt, K.11.H. Ky3nenosa O.A.

(Oondicnocmy, yueroe 36anue, cmenetsb, @amunus U.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

OtcyTcTBYyeT

Peuensent

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas nmporpamma aucuuIuinHbl coctasiieHa Ha ocHoBaHnuu ®I'OC BO u yyeOHOTO 1U1aHA
HamnpasyieHus noarotoBku 22.03.01 MartepuanoBeieHHE U TEXHOJIOTUH MAaTEPUAJIOB

Cpoxk aeiicTBusi padoyeii mporpaMMsbl THCHUILIMHBI 10 «31» aBrycra 2030 r.

YTBEPXIEHO

Ha 3acenanuu kadgenpel  "Beiciias MmaTemMaTuka 1 MaTeMaTHuecKoe oOpa3oBaHue"

(mporoxon 3acenanus Ne 2 ot «12» centsops 2025 r.).



1. lleanb ocBOeHNSI AUCUUILIHHBI

Lenp ocBOEHUS AUCHUIUIMHBI — OBJAJCHHE COBPEMEHHBIM arllapaToM MaTEeMaTUKH s
JAIBHENIIET0 UCIOIB30BAaHUS B JIPYTMX OOJIACTSAX €CTECTBEHHOHAYYHOI'O 3HAHMS M JAMCLUUIUIMHAX
€CTECTBEHHOI'0 COJIepKaHUs, MPUOOPETEHHUE TEOPETHUUYECKUX 3HAHUI IO OCHOBHBIM pa3jeiiaM
JTUCIUIUIMHBI, TIOJrOTOBJICHHE K HW3YYEHUI0O M NPUMEHEHHUI0O MaTeMaTU4YeCKUX METOJ0B B
po(heCCHOHATILHOM JIeATENHHOCTH, K CaMOCTOSITEIBHOMY HM3yYEHUIO TeX pa3JielioB MAaTeMaTUKH,
KOTOpBIE MOTYT MOTPeOOBAaThCS JOMOIHUTENBHO B MPAKTUYECKOW M HMCCIEAOBATEIbCKON pabdoTe;
dbopMUpPOBaHHE  MAaTEMaTHYECKOrO, JIOTUYECKOTO W aNTOPUTMHYECKOTO  MBIIUICHHS U
MaTeMaTU4YECKOl KyJabTyphl OaKaiaBpa.

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO

JIMCUMIUIMHBL M TMPaKTUKA, HA OCBOGHUU KOTOPBIX Oasupyercss MaHHas JUCIUILIMHA!
"BrIciast MaTeMaTHKa. DIE€MEHTHI BLICIIENH aareOpsl U TEOMETPUH .

I[I/ICIII/IHJII/IHI)I W IPaKTUKH, I KOTOPbIX OCBOCHHUC HaHHOﬁ JAUCHUITIINHBI H€O6XOIII/IMO KakK

npeamiecTBytomiee: Briciias matemaTuka. M30paHHbie pa3aesbl BbICIIEH MaTeMaTUKH '

, "Pusuka.

Konebanns u Boaasl. Pusuka aroma', "Mexannka. COnpoTUBIEHHE MATEPUAIOB

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

dDopmupyeMbie U
HNHaukaTopbl JOCTHKEHUS
KOHTPOJIHpyeMble . IInanupyemsle pe3ybTaThl
KOMIIeTeHIIUH KOMITET CHIHH o0y4eHHUs
(K01 1 HANMEHOBAHUE)

(Ko ¥ HAMMEHOBAHUE)
OIIK-1. Cnocoben OIIK-1.1. Hcnone3yet | 3HATH: OCHOBHBIE MOHSITUS
pemars 3a1a4u MaTEeMaTUYECKUH  ammapar | MaTeMaTHUKH, a TAaKKe €€ IPUIIOKEHUS B
npodeccnoHanbHOM aHAJIMTUYECKOW TEOMETPUU U | MPOPECCUOHATBHBIX TUCHUILTNHAX,
NESTEIbHOCTH, BBICILIEN anreOpbl pu | MeToAbl cOopa aHaiu3a U 00pabOTKH
MIPUMEHSISI METO/1bI pelieHnn uH(popManun
MOJIETTUPOBAHUS, npodeccHoHaIbHBIX 3aj1ay. Ymern: IIPUMEHSITh
MaTeMaTH4ECKOIr O OIIK-1.2. [TpuMensieT | ecTecTBEHHOHAYYHBIE u
aHaJIn3a, MaTEeMATHYECKUH  ammapar | oOIIenHKEeHEPHbIe 3HaHUA B
€CTECTBEHHOHAYYHBIEC U | aHATMTUYECKON T€OMETPUH U | mpoheCCHOHATBHOMN EATETbHOCTH
061H6HH>KeHepHBIe BBICILIEN anre6pLI npu | Baagerb: METOAaMU MaTEMaTHYECKOTO
3HAHHS peIIeHun aHaJllM3a W MOJCJIHMPOBAHMS B

NPpOhECCHOHATILHBIX 3a]1a4. npodeccuoHaIbHON AEATETbHOCTU

OIIK-1.3.  [lemoHcTpHpyeT

BJIa/ICHUE HaBbIKaMU

MIPUMEHEHUS

MaTEMaTUYECKOI0 armapara

AHAIMTUYECKON F€OMETPUN U

BBICILIEN anreOpbl pu

pelieHnn

npodecCHOHATIBHBIX 33j1au.




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYLIEr0

Bun . KOHTPOJISA
Monyas (pa3aen) yueOHOI Ha"MeHOBamfe TEM 3aHITHH CemecTtp Obnem, bannbl | UnTepakTuB, 4.| (HAHMEHOBaHHUe
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)

Moayns 5 «BBenenue B Jlek 1 IIpenen uncnoBoit 3 2 - -
MaTeMaTUYECKUN aHAIHU3» nocsenoBarenbHoCcTH. [penen

¢byukun. beckoneuyno Masbie U

0eCKOHEYHO OOJbIINE BETHIUHBI.
Mopyns 5 «BBenenue B Cp DnemMeHTapHble QYHKIIUU U X 3 6 - -
MaTeMaTUYECKUN aHAIIA3 cBoiictBa. [Ipenen

nocsenoBarenbHoCcTH. [Ipenen

¢yukun. HenpepbIiBHOCTD
Monyns 5 «BBenenue B Ip 1 Brraucnenue npenenon 3 2 - -
MaTEMaTUYECKUN aHAJIU3 IIOCJIE0BATEIbHOCTEN.
Mopnyns 5 «BBenenue B Ip 2 Brruncnenue npenenoB GyHKIMMA B 3 2 - -
MaTEMaTUYECKUNA aHAJIU3 0ECKOHEYHOCTH.
Moayns 5 «BBenenue B J2 3amedarenbHbIE IPEIETbI. 3 2 - -
MaTEMaTUYECKUI aHAIIN3) CpaBHeHuEe 0ECKOHEYHO MaJIbIX

BEJIMYHH.
Monyns 5 «Benenue B Ip 3 Brruucnenue npenenoB GyHKIuUi B 3 2 - -
MaTEMaTUYECKUM aHAIIN3 TOYKE.
Monyns 5 «BBenenue B ITp 4 Brruucnenue npenenoB GyHKIUH ¢ 3 2 - -
MaTeMaTHUYeCKUI aHaIHU3» MIOMOMUIBIO 3aMeYaTeIbHbIX

IIPENIEIIOB.
Monyins 5 «BBenenue B Jd3 HenpepsiBHOCTh QyHKIIMH. TOUKH 3 2 - -
MaTeMaTUYECKUN aHATIA3 paspeiBa ¢pyHkun. CBOHCTBA

HEMPEepPbIBHBIX ()YHKITHA.
Monyns 5 «Benenue B Ip 5 UccnenoBanue ¢pyHKIINA HA 3 2 - -

MaTeMaTHYEeCKUN aHaIIU3»

HCMIPEPBIBHOCTD.




®opMbl TEKYLIEr0

Bun . KOHTPOJISA
. HaumeHoBaHHe TeM 3aHATHIH Oo0nemMm,
Monyas (pa3aen) yueOHOI . CemecTtp banabl | UHTepakTuB, 4.| (HAaHMEeHOBaHHe
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)
Monyns 5 «BeneHue B IIp 6 Kontponbnas padota mo moaysito 4 3 2 15 - KontponbHas padota
MaTEMaTUYECKUM aHAIINA3 «BBeneHnue B aHau3». 1 no reme «BBenenue
B MaT€MaTUYECKUI
QHAJIN3»

Mopyns 6 «I[IpousBognas | JI 4 [ToHsiTHE TPON3BOAHOI, €€ 3 2 - -
(yHKIIH OJHOTO F€OMETPUUYECKUM U MEXaHUYECKUI
HE3aBUCUMOI'O apTyMEHTA. cMmbici. [IpaBuia
[ [puioxxeHus nponu3BOIHOM muddepeHIpoBaHUS.

IIpon3BOHBIE 2TIEMEHTAPHBIX

GbyHKIHIA.
Monynsb 6 «IIpousBognas | Cp [TpousBoaHble QYHKIUHN SIBHOM, 3 7 - -
(yHKLIUU OHOTO HEsBHOM, 3aJaHHOU
HE3aBUCUMOTO apTyMEHTA. napametpuuecku. Juddepeniman,
[ IpriosxeHuss TpON3BOJHON» NpUOJINKEHHBIE BEIYUCIICHHS.

IIpaBuna Jlonurans.
Monyins 6 «lIponzBognas |1Ip 7 Boruncnenne npou3BoaHbIX 3 2 - -
(YHKIIMH OJHOTO CIIOKHBIX (PYHKIIHH.
HE3aBHCHMOT'0 apIyMEHTA.
[IpunoxeHnst MpOU3BOIHOM
Monyinsb 6 «IIponsBognas |IIp 8 Boruncnenue npou3BoaHbIX 3 2 - -

(YHKIIMH OJHOTO
HE3aBUCUMOI'0 apTyMEHTA.
[ [prnoskeHns IpOU3BOTHOMN»

GyHKIMH, 3a1aHHBIX HESIBHO,
napaMeTpHuecKy, JJorapupmMudeckas
MIPOU3BOJIHAS.




®opMbl TEKYLIEr0

Bun . KOHTPOJISA
Monyas (pa3aen) yueOHOI Ha"MeHOBamfe TEM 3aHITHH CemecTtp Obnem, bannbl | UnTepakTuB, 4.| (HAHMEHOBaHHUE
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)
Monyns 6 «IIpousBognas |JI 5 Huddepennman GyHkium. 3 2 - -
(YHKITH OHOTO [Tpumenenue nuddepennnana B
HE3aBHCHMOI'0 apIyMEHTAa. IPUOJIMKEHHBIX BBIYUCICHUSAX.
[IpunoxeHns MPOU3BOIHON [TpousBoHbIe U MU HEpEHITHATIBI
BBICILIUX MOPSAAKOB. MexaHuyeckuu
CMBICJI BTOPOU IPOU3BOIHOM.
Monyns 6 «IlpousBonnas |IIp 9 Haxoxnenne nuddepennunana 3 2 - -
(yHKIIH OZHOTO byukuuii. [IpubnuxeHHbie
HE3aBHCHMOI'0 apIyMEHTA. BBIUKCJIEHUSI C IOMOIIBIO
[ IpuiiosxeHus: TPOU3BOJHON» muddepeHnmana.
Monynb 6 «IIpousBognas |IIp 10 Beruncrenyie npon3BOIHBIX U 3 2 - -
(yHKLIUU OJHOTO Qg epeHIanoB BEICIINX
HE3aBHCHMOTI'0 apIyMEHTAa. MOPSIKOB.
[ IpuioxxeHus Npon3BOIHON
Monynb 6 «IIpouszBognas |J1 6 CaoiicTBa A depeHInpyeMbIx 3 2 - -
(yHKLIUU OJJTHOTO ¢bynkuunit. [Tpasuno Jlonurans.
HE3aBHCHMOTI'0 apIyMEHTAa.
[ IpuioxxeHus Npon3BOIHON
Monyinb 6 «lIponzBognas |IIp 11 Beruncnenue npeienos ¢ NOMOIIBIO 3 2 - -
(YHKIIMH OJHOTO npasuia Jlonurans.
HE3aBHCHMOI'0 apIyMEHTa.
[ [priokeHns MPON3BOTHOM
Monyns 6 «I[IpousBognas |IIp 12 3agaun Ha CBOMCTBA 3 2 - -

(YHKLIUU OHOTO
HE3aBHCUMOI'0 ApTyMEHTA.
[IpritoxkeHust TpOU3BOIHOMN

T depeHIpyeMbIX QyHKIUIA.




®opMbl TEKYLIEr0

10 4aCTsAM.

Bun . KOHTPOJISA
. HaumeHoBaHHe TeM 3aHATHIH Oo0nemMm,
Monyas (pa3aen) yueOHOI . CemecTtp banabl | UHTepakTuB, 4.| (HAaHMEeHOBaHHe
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)

Mopyns 6 «IIpousBognas | JI 7 Uccnenoanue GhyHKIMM ¢ 3 2 - -

(GyHKIMU OHOTO IIOMOUIbIO TPOU3BOJHOM.

HE3aBHCHMOT'0 apTyMEHTa. Haubonbiiee u HauMeHblee

[ IprtoxkeHust TpPOU3BOIHON 3HaYeHUE (PYHKIIMHA Ha OTPE3KE.

Mopyns 6 «IIpousBognas |IIp 13 3anaun Ha uccienoBanue GpyHKIUN 3 2 - -

(YHKIIMH OHOTO C IOMOIIBIO IIPOU3BOIHOM.

HE3aBHCHMOT'0 apTyMEHTa. [Toctpoenue rpadukoB GPyHKIUH.

[ IpritoxkeHus: TpOU3BOIHON

Monyinb 6 «lIpousBognas |IIp 14 KonrtponsHas padora mo moay:mto 5 3 2 15 - KonTponbhas padora

(yHKIIMH OJHOTO «[IpousBoaHas PyHKIIUU OTHOTO 2 1o Teme

HE3aBHCHMOTI'0 apIyMEHTA. HE3aBHCHMOTI'0 apryMEHTAa. «I[IpousBoaHas

[ [puiokeHus Mpon3BOTHOM [IpunosxeHus MpoOU3BOTHOM (YHKIIH OZHOTO
HE3aBUCHMOT0
ApryMeHTa.
[Tpunoxxenus
[IPOU3BOAHON

Monyis 7 J8 [TonsaTue nepBooOpa3HOi U 3 2 - -

«HeonpeneneHHbIi HEOIPEIEIEHHOr0 HHTErpaJIa.

MHTErpa» CsaotictBa. TabnHia OCHOBHBIX

WHTErPAJIOB. 3aMEHA IEPEMEHHON U
MHTETPUPOBAHUE 10 YACTAM.

Mopyns 7 Cp Breruncnenue HeonpeneneHHObIX 3 7 - -

«Heomnpenenennsiii MHTErPAJIOB METOIAMH MOJIBE/ICHUS

MHTETpai» o nuddepeHuan, moacTaHOBKH,




®opMbl TEKYLIEr0

Bun . KOHTPOJISA
. HaumeHoBaHHe TeM 3aHATHIH Oo0nemMm,
Monyas (pa3aen) yueOHOI . CemecTtp banabl | UHTepakTuB, 4.| (HAaHMEeHOBaHHe
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)
Monyns 7 IIp 15 Brrunciienre HeonpeaeaeHHbIX 3 2 - -
«HeonpeneneHHblit MHTETpajgoB. MeToa noABEACHHUS
MHTErpa» noJ 3HaK nuddepenimana.
Monyinb 7 ITp 16 Brruncnenue HeonpeeneHHbIX 3 2 - -
«HeonpeneneHnplit MHTETpajoB. Meros 3aMeHbI
MHTErPa» IIEPEMEHHOM.
Mopyns 7 J9 WNurterpupoBanue 1poOHO- 3 2 - -
«HeonpeneneHHbIi paroHaIbHBIX (PYHKIIUA.
MHTETpa» YHuBepcanbHas
Monyns 7 IIp 17 Brruucnenue nHTErpanos ¢ 3 2 - -
«Heomnpenenennsii ITOMOIIBIO METO/1a UHTETPUPOBAHUS
MHTETpa» 10 YacTsIM.
Monyis 7 ITp 18 Beruucnenue nHTerpaiaoB ApoOHO- 3 2 - -
«Heonpenenennsii paloHaIbHBIX PYHKIIMHA, C
MHTETpa» IIOMOUIBbIO YHUBEPCAJIBHON
TPUTOHOMETPUYECKOM MOJACTAHOBKH.
Monyns 7 J10 WuTerpupoBanue 3 2 - -
«HeonpeneneHHslit TPUTOHOMETPUUYECKUX (PYHKLIUH U
WHTET P MPOCTEUIINX UPPALMOHATBHOCTEM.
Monyins 7 ITp 19 Brruncnenue UHTErpagoB OT 3 2 - -
«Heomnpenenennsii TPUTOHOMETPUUECKHUX (QYHKIIUHI U
MHTETpa» IIPOCTEHIINX UPPALIMOHAIBHOCTEM.
Monyins 7 ITp 20 KonrtponbHas pabora no Moaymo 6 3 2 15 - KonrtponsHas pabora
«HeonpeneneHHbIi «HeonpeneneHHbI HHTETpaI» 3 o Teme
MHTETpa» «Heonpenenennslii

WHTETpaID»




®opMbl TEKYLIEr0

Bun . KOHTPOJISA
. HaumeHoBaHHe TeM 3aHATHIH Oo0nemMm,
Monyas (pa3aen) yueOHOI . CemecTtp banabl | UHTepakTuB, 4.| (HAaHMEeHOBaHHe
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)
Monyns 8 J11 [TonsiTHe OMpeIeICHHOTO 3 2 - -
«OrnpeneneHHblii UHTErpayD» uHTerpana. OCHOBHbIE CBOWCTBA
OTpe/ieIieHHBIX UHTETPANIOB. 3aMeHa
MePEMEHHON 1 UHTETPUPOBAHUE TIO
YacTAM B ONPECICHHOM HHTETpale.
Mopyns 8 Cp Brruucnenue onpenenéHHOro 3 7 - -
«OnpeneneHHbIN HHTETpa) WHTErpajia METOIaMH TTOIBEICHUS
o nuddepeHiman, moacTaHOBKH,
1o yactsiM. HecoOCTBEeHHBIIH
Monyib 8 ITp 21 Brruncnenue onpeeneHHbIX 3 2 - -
«OrnpeneneHHbld HHTETpaID» UHTETpaoB. MeTos 3aMeHbl
IIEPEMEHHOM.
Monyins 8 ITp 22 Belunciienue onpeneneHHbx 3 2 - -
«OmnpeneneHHbIN HHTETpa» WHTETPAJIOB METOI0M
MHTETPUPOBAHUS 110 YACTSIM.
Monyns 8 J12 HecobcTBeHHbIE HHTETPAIBI U UX 3 2 - -
«OnpeneneHHblil HHTETrpam cxoauMocTh. ['eomMerpuyeckue
MIPUJIOKEHUS OTIPEIeTIEHHBIX
WHTETPAJIOB: TUIOIAAb (PUTYPHI B
MIPSIMOYTOJIBHOW U MTOJISIPHON
Monyns 8 ITp 23 WccnenoBanue Ha CXOAMMOCTD 3 2 - -
«OnpeneneHHbIi HHTETpai HECOOCTBEHHBIX MHTETPAJIOB.
Mopyns 8 Ip 24 3agaun Ha BEIYHCIIEHUE IIIOMIAaEH 3 2 - -

«OnpeneneHHblid UHTErpa»

¢buryp B psIMOYTrOJIbHON U
MOJIIPHON CUCTEME KOOPUHAT.




®opMbl TEKYLIEr0

Bun . KOHTPOJISA
Monyas (pa3aen) yueOHOI Ha"MeHOBamfe TEM 3aHITHH CemecTtp Obnem, bannbl | UnTepakTuB, 4.| (HAHMEHOBaHHUE
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)

Monyns 8 J13 ['eomeTpryeckue MpUIOKEHUS 3 2 - -
«OnpeneneHHbIi HHTETpa» OTIpeIeIICHHBIX HHTETPAJIOB:

BBIUHCIICHHE 00BEMOB TEJI C

MIOMOMUIbIO ONPEAEIEHHOIO

uHTerpana. dusudeckue
Mopyns 8 IIp 25 3amauyu Ha BEIYUCIIEHHE 00HLEMOB 3 2 - -
«OnpeneneHHbIi HHTErpan TEJ U TeJI BpalieHus. 3a1aun Ha

buznyecKkue NpuIoKeHUs
Monynsb 8 Ilp 26 KonTponbHas pabota mo Mmoyito 6 3 2 15 - KontponbHas padota
«OrnpeieneHHbld HHTETpaI» «OrnpeneneHHbI HHTETpa» 4 o Teme

«OrnpeneneHHbIN
WHTETPAID)

Monynsb 9 14 @DYHKIMH HECKOJIBKUX NTEPEMEHHBIX. 3 2 - -
«DYHKIIUU HECKOIBKUX [Tpenen u HempeprIBHOCTE. YacTHBIE
[IEPEMEHHBIX) npou3BoaHble. [1omHbIN

TuddepeHima.
Monynsb 9 Cp @OYHKIMH HECKOJIBKUX NTEPEMEHHBIX. 3 7 - -
«DYHKIIUU HECKOIBKUX [TpousBonHbie U tuddepeHra.
MePEMEHHBIX ) [TpuGnmKEHHBIE BEIYUCIICHHUS.

KacarenbHast u HOpMab.
Monyis 9 ITp 27 HaxoxneHne 4acTHbIX 3 2 - -
«DyHKIIMN HECKOJIBKUX npon3BoaHbeIx OHII.
epEMEHHBIX»
Mopyns 9 Ip 28 Brraucenue mojiHoro 3 2 - -
«DYyHKIHMHU HECKOJIBKUX mudpdepennmana OHIT.
[MePEMEHHBIX) [Tpumenenue nuddepennuana B

HpI/I6J'II/I)KeHHLIX BBIYHCJICHUAX.




®opMbl TEKYLIEr0

Bun . KOHTPOJISA
Monyas (pa3aen) yueOHOI Ha"MeHOBamfe TEM 3aHITHH CemecTtp Obnem, bannbl | UnTepakTuB, 4.| (HAHMEHOBaHHUE
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)
Mopyns 9 J15 YacTHbIe TPOU3BOIHBIC U 3 2 - -
«DYHKIIUU HECKOJIBKUX g epeHIrabl BBICIINX
MEePEMEHHBIX)» nopsakoB. [IpousBoanas no
HarpaBjeHue. ['paguent.
Monynsb 9 ITp 29 BrIunciieHre 4acTHBIX 3 2 - -
«DYHKIIUU HECKOJIBKHX MIPOU3BOHBIX U U HepeHIIATIOB
MEePEMEHHBIX)» BBICILIMX MOPSAKOB. Beruncnenue
YACTHBIX MTPOU3BOHBIX HESIBHBIX H
Mopyns 9 Ilp 30 3ajaun Ha OTHICKAHUE TIPOU3BOIHON 3 2 - -
«DYHKIIUU HECKOIBKUX 10 HAIIPABJICHUIO U TPAJHEHTA.
MEePEMEHHBIX)
Monyis 9 Jd16 Okcrpemym OHII. Haunbonsiee u 3 2 - -
«DYHKITUU HECKOJIBKHUX HAaUMEHbIIIee 3HAYCHHE B 3aMKHYTOM
MepPEeMEHHBIX)» o0nacTH.
Monyis 9 ITp 31 KonrtponbHas padora no moay:mo 8 3 2 10 - KonrtponsHas pabora
«DYyHKINHU HECKOJIBKUAX «DyHKINHN HECKOJIBKUX S no teme «DyHKINMN
MepPEeMEHHBIX)» MEPEMEHHBIX» HECKOJIBKUX
MePEMEHHBIX)
P/ Breimonaenue xypca B CZ1O 2 50 20 [TpakTuueckue
"Pocaucrant" 3a7laHus B Kypce
CI10 "Pocaucrant"
IMemg ITocemaeMocTh 3 0 10 Bamnel 3a
MOCENaeMoCThb
ITp 32 HToroBoe TecTupoBaHue 3 2 100 TectupoBanue
ITA [IpomexxyTouHas aTTecTanus 3 0,35 -
(9K3aMeH MO0 HAaKOMHUTEJIbHOMY
Koutpoub | KoHTpOab 3 35,65 -




®opMbl TEKYLIEr0

Bun . KOHTPOJISA
. HaumeHoBaHHe TeM 3aHATHIH Oo0nemMm,
Monyas (pa3aen) yueOHOI . CemecTtp banabl | UHTepakTuB, 4.| (HAaHMEeHOBaHHe
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)
bb BonycHbie Oabl (3a ydacTue B 3 20
KOH(EPEHIIMSIX, OJTUMITHAIAX )
Hroro: 216 120

Cxema pacyera UHTOroBoro 6ajia
(Cymma GamuioB mo BceM YYE€OHBIM MEPONPHUATHSM, MPEIYCMOTPEHHBIM B Kypce + pe3yiabTaTbl WTOTOBOTO TECTHPOBAaHUS+ Oallibl 3a
MOCEIAEMOCTh), pazfenénnas Ha 2. K nmonydeHHOMY pe3ynpTaTy npuOaBistoTCs OOHYCHBIE OAIUIbI.




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B mucuumnune "Beicmas matemaruka. [{uddepeHnuanbHoe U MHTETPATbHOE UCUUCICHUS"
UCIIOJIb3YIOTCS:

-TEXHOJIOTUS MOJYJIBHOTO U OJIOYHO-MOAYJIBHOTO OOy4eHHs (CoaepikaHue Y4eOHOro
MarepHaia XECTKO CTPYKTYpHUPOBAHO B LENIAX €r0 MAaKCHUMaJIbHOIO YCBOEHHS, COIPOBOXKAAETCS
00s13aTeIbHBIMU OJIOKAMHU YITPAXKHEHUH U KOHTPOJIS);

-TEXHOJIOTHsl Pa3BUBAIOIIEr0 OOy4YeHUs (IpOBEACHHE JICKIMH, NPAKTHYCCKUX 3aHSTHI,
KOHTPOJIbHBIX PabOT, KOJUIOKBUYMOB, 9K3aMEHA);

-TexHousorus auddepeHurpoBaHHoro o0yueHus (IpeiaratoTces 3aaHns pa3InyHOro YpOBHS
CJIOXKHOCTH);

-MH(OPMAIIMOHHO-KOMMYHHUKALIMOHHbBIE TEXHOJOTUM (IPUMEHEHHE Y4YEeOHBIX 3JEKTPOHHBIX
U3J1aHUM, pecypcoB ceTu HTepHET, OCYIIECTBICHHE TECTOBOI'O KOHTPOJISI 3HAHUN ydaluxcs).

6. MeToauuecKue YKa3aHUus 110 0CBOCHHUIO U CHUIIIMHBI

OCHOBY TEOpETHYECKOr0 OOY4YEHHsSI CTYIAEHTOB COCTAaBIISIIOT JIEKIUH, B XOJE€ KOTOPOM
IpenoaaBaTeb u3jiaraeT OCHOBHbIE, Han0OoJIee CI0KHBIE MOHSATUS TEMBI, & TAK)KE CBA3aHHbBIE C HEMl
TEOPETUYECKHE U MPAKTUYECKUE MPOOJIEMbl, TaET PEKOMEHAALNU AJIsl MPAKTUYECKOrO 3aHITHUS U
YKa3aHUA JUIS BHITIOJTHEHUS] CAMOCTOATEIbHON PaboThlI.

B xone neKUMOHHBIX 3aHATHI 00ydarolieMycsi HEOOXOAMMO BECTH KOHCIEKTHPOBAHUE
yueOHOro Martepuana, oOpamias BHUMaHHE Ha (POPMYIHPOBKH, PACKPBIBAIOIIME COJIEp:KaHUE
u3ydyaeMoil aucuuiuiiHel  "Beicimas  maremaruka.  JuddepenumansHoe uM - MHTETpalibHOE
ucuncneHus". JKenaTenbHO OCTaBIATh B pabOYMX KOHCIEKTaX MOJjsl, HA KOTOPBIX JIe1aTh TOMETKH,
NOoM4YEPKUBAIOLINE 0CO0YI0O BXKHOCTh TEX WJIM UHBIX TEOPETUUECKUX TOTOKEHHM.

CaMocTtosiTenbHass paboTa CTYIEHTOB SIBIISIETCS BaKHBIM BHJIOM Y4e€OHOW AESITeTbHOCTH.
CamocTtosTenbHass paboTa BBINONHIETCS BO BHEAYJUTOPHOE BpeMs 1O 3aJlaHUI0 U TpHU
METOAMYECKOM PYKOBOJICTBE MPEIOJIaBaTessl, HO 0€3 ero HeMOCPEICTBEHHOTO YUacTHs.

CamocrositenbHast pabotra Ha tuiatrgopme «PocaucTaHT» CIOCOOCTBYET 3aKpEIUICHUIO
3HAHM, TOTyYEHHBIX Ha ayIMTOPHBIX 3aHATHUSX.

B mporecce camoctoaTenbHONW pabOThI CTYACHT NMPHOOPETAET HABBIKM CaMOOPTaHU3AIINH,
CaMOKOHTPOJIS, CAMOYTPABIIEHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITENIEHBIM CYOBbEKTOM Y4eOHOI
JeSITEIbHOCTH.

B xoze moAroToBKM K MPAKTHYECKUM 3aHATHSIM CIEAYyeT M3yYUTh KOHCIEKTHI JIEKIUH, U
PEKOMEH/IOBaHHYIO JIUTEPaTypy, YUYecThb pEKOMEHJAllMM IpernojaBaressi, O3HAaKOMUTBCA C
DIIEKTPOHHBIMU ~ ydyeOHMKamMu Ha 1iatgopme «PocnuctaHT» OHIAWH-KOHTEHT: «BpIciias
MaTematuka. JlupdepeHunanbHoe M HMHTETPAIbHOE MCUHCIEHMS» M OTBETUTh Ha BOIPOCHI
CaMOKOHTPOJISI ¥ BBITIOJIHUTH BCE MPAKTUUYECKUE 3aTaHMsI.

Ha mpakTuueckux 3aHATHSIX CTYAEHTHI PELIatoT 33Ja4i 10J] PYKOBOJICTBOM IpernojaBaTels.
[TpakTHdeckne 3aHATHS TMOCBAIICHBI H3YyUYEHUIO HanboJiee BAXKHBIX M CIOXHBIX TeM Y4eOHOI
JUCIUIUIMHBI U CITYKaT JUIsl 3aKpeTieHUsl H3y4eHHOro MaTepuarna.

BaxHpIM KpHUTEpUEM YCBOEHUSI TEOPUU SBISETCS YMEHHUE pellaTh 3a/add Ha MPOMIeHHBIH
matepuan. Ilpu pemeHun 3amad HYKHO OOOCHOBATh Ka)AbI JTam pelIeHUs, HCXOIsi U3
TEOPETUYECKUX MOJIOKEHUIN N3ydaeMoro Kypca. Eciii cTyIeHT BUIUT HECKOJIBKO ITyTEH pELIEHMS], TO
OH JIOJKEH CPaBHUTh MX U BbIOpaTh caMblil pallMoHalIbHBINA. Pemienue 3a1ay 1 mpuMepoB ClenyeT
u3Narath MoApoOHO, BBIYUCIEHHUS pacrojaraTh B CTPOTOM TMOPSAKE, OTAENsis BCIIOMOTATENbHBIE
BBIUKCJIEHHS OT OCHOBHBIX. [l0Ty4eHHBII OTBET cleayeT NpoBepsITh CIOCOOaMH, BHITEKAIOUIIMH U3
CyLIeCTBa JaHHOW 3ajgaud. PemieHue 3amad oONpenenéHHOrO THUINA HYXHO NPOAOKATH 10
npuoOpeTeHust TBEPBIX HABBIKOB B PEIICHUH.

ITo 3aBepiIeHNIO U3YYEHUS MOTYJIs IPENoJaBaTelb IPOBOIUT KOHTPOJIbHYIO pabOTy € LIEIbIO
MIPOBEPKHU W OIEHKH 3HAHWW U YMEHUU CTYACHTOB. 3aJaHUs KOHTPOJIHHOU pabOTHI JOJDKHBI OBITh
BBITIOJTHEHBI aKKYPATHO, MOCJIEI0BATEILHO, 0O0CHOBAHUE PEIICHHUS U OTBET 0053aTEIbHBI B KAXKIOM



3ananu. [Ipy BBIMOTHEHWH KOHTPOJIBHBIX PabOT HE JOMYCKAETCS HCIOIh30BAaHHE MOOWMIBLHBIX
YCTPOMCTB U T'a/I’KETOB.

[Ipy mOAroTOBKE K MTOrOBOMY TECTUPOBAHUIO CTYAEHT [JOJDKEH IIOBTOPHO HW3YYMTh
KOHCIIEKTBI JIEKIUWA U PEKOMEHI0BAHHYIO OCHOBHYIO U JIOIIOJIHUTENIBHYIO JIUTEPATYPY, IPOCMOTPETh
pEllIeHUs] OCHOBHBIX 3aJay, PEIIEHHBIX CAMOCTOSATEIBHO U Ha NMPAKTUYECKUX 3aHATHUSIX, a TAKKE
COCTaBUTh ITMCbMEHHBIE OTBETHI HA BCE BOIPOCHI, BHIHECEHHBIE HA K3aMEH.



7. OueHOYHBIE CPEACTBA

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Koa xonTpo/mMpyemMoil KOMIleTeH UM HaumeHoBaHue
Cemectp
(M1M ee 4aCTH) OLIEHOYHOI0 CPeACTBA
3 OIIK-1.1, OIIK-1.2, OIIK-1.3 KonTponbras pabota 1 o Teme
"BBenenue B MareMaTU4eCcKUii aHaIu3'
OIIK-1.1, OIIK-1.2, OIIK-1.3 KonTponbras pabota 2 o Teme
3 "[IponsBomHast PyHKIIUH OJHOTO
HE3aBHCHUMOTO apryMeHnTa. [Ipunoxenus
MIPOU3BOHON "
3 OIlK-1.1, OIIK-1.2, OIIK-1.3 KonTponbras pabota 3 o Teme
"Heomnpenenennsiii nHTErpa”
3 OIlK-1.1, OIIK-1.2, OIIK-1.3 KonTponbras padbota 4 o Teme
"Onpenenéuuplii uHTErpan”
3 OIlK-1.1, OIIK-1.2, OIIK-1.3 KonTponbras padora 5 mo teme
"M YHKIIMN HECKOJIbKUX MEPEMEHHBIX '
3 OIIK-1.1, OIIK-1.2, OIIK-1.3 [Ipaktuueckue 3aganus B kypce C/10
"Pocauctant"
3 OIIK-1.1, OIIK-1.2, OIIK-1.3 Bonpocs k sx3ameny NeNe 1-63
3 OIIK-1.1, OIIK-1.2, OIIK-1.3 Wrorosoe tectupoBanue uepes LT

7.2. TunoBble 3aJaHUS] UJIU HHbIE MAaTePUAJIbl, HEO0XOIMMBbIE /ISl TEKYIero KOHTPOJIsI

7.2.1. KouTpoabHuas padora 1 mo teme ""BBeenne B MareMaTHuYecKuidi anaans"
(naumenosanue oyeHouHo20 cpeocmsa)

Tunossle npuMepsl 3aaHUl

Bapuanr 1
1. IToctpouts rpaduk pyHKIUHN Y = X|X —1|
2. [TocTpOUTh KPUBYIO I =1+ COS 2¢
1

3. VcerneoBarh Ha HEMPEPBIBHOCTE QyHKIMIO Y = 2

. COSX—C0S2X
4. Beraucnute npeaen lim —————=
x—0 X sin 2X

3X _ 2 5x+2
5. Beraucnure npenen lim
xox\ 3X+1

Bapuanr 2
1. IMoctpouts rpaduk GyHKIMU Y = X2+ |X|
2. [TocTpOUTh KPUBYIO I =1+ COS 2¢

1

3. UcerenoBaTh Ha HENIPEPHIBHOCTL QyHKIMIO Y = 2 **°

. COSX—C0S3X
4, Beruucaute npenen lim—————
x=>0 11— cos5x




(ax+1\>
5. Beruucnure npenen lim| ——
xom| 4x —1

Bapuanr 3

1. IToctpouTts rpaduk GpyHkuuu Y = x|X| +1
2. [TocTpoUTh KPUBYIO I =1—sin2¢

2

3. UccrneoBarh Ha HENPEPBIBHOCTL GYHKIMIO ) =€ **3

. sin3X
4. Beraucinre npenen lim

=0yXx+9-3

5x +2)""*
5. Beraucnure npenen Iim(—]
x-x\ 5x -1

Bapuant 4

X
1. IToctpouTts rpaduk GyHKIUN Y = Q
X

2. [TocTpouTh KpUBYIO r = 2 + Sin 2¢

2
2
3. UccnenoBars Ha HEMPEPHIBHOCTH QYHKIHMIO Y = 3* *3

4B lim sin7x
. BIYUCIIUTEC HpGI[GJ'I
x>0 7 — /X + 49

_(ex+3)"
5. Beruncnure npegen lim| ——
x>\ 6X —1

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponbHast pabota 1 BbINONHAETCS CTYAEHTaMHM Ha IMPAKTUYECKOM 3aHATUU 6, Ha
BBINOJIHEHHE paboThl OTBOAMUTCA 2 4aca. [Ipy BHINOIHEHNH KOHTPOJIbHOM pabOThI CTYAEHTHI MOTYT
M0JIb30BAaThC OyMaXKHbIMU HOCHUTENIMU HH(poOpManuu (KOHCIEKTaMM JIEKUUH W HPAKTHUECKUX
3aHATUH, CHOPAaBOYHBIMU MaTepualiaMu, Yy4eOHHKaMM, Y4eOHO-METOAMUYECKUMH MOCOOUSMHU).
3amnpernieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaIKETaMHU.

Kpurepun ouenku:

KonrtponbHas pabota cogep XUt 5 3aaHui, KakJ0e 3a/1aHue OlleHUBaeTcs B 3 Oanna.

3 Oamna BBICTaBISETCS CTYIEHTY, €CIM 3aJaHWe BBHIMOJIHEHO B TIIOJHOM OO0BEME,
IPOCIIEKHUBACTCS YETKOE YCBOCHUE CTYJIEHTOM MaTepuana MOJIYJIs; MOJIHbIE, pa3BEPHYTHIE OTBETHI
Ha BCE TIOCTABIICHHBIE BOITPOCHI,

2,5 Oasuta BBICTaBIISIETCS CTY/IEHTY, €CJIH 3aJlaHKe BhINOIHEHO B 00bEMe oT 80 % u BhIIIE;

2 0aJuT BBICTABIISIETCS CTYIEHTY, €CJIH 3aJIlaHKe BBITIOITHEHO B 00BEMe oT 65 % mo 79 %

1,5 Ganna BBICTaBISETCS CTYACHTY, €CIH 33/IaHue BHIMOIHEHO B 00BEMe 0T 50 % 1o 64 %;

1 Gasta BBICTABIISIETCS CTYJICHTY, €CJIN 33JJaHUE BBITOJIHEHO B 00bEMe oT 35 % 110 49 %

0,5 Gayia BbICTABIISIETCSl CTY/ACHTY, €CIIH 3a/laHue BhINOIHEHO B 00bEMe oT 20 % 1o 34 %

(0 6amIOB BBICTABIIACTCS CTYJCHTY, €CIIU 3aJIlaHHe BBITTOJIHEHO B 00bEMe MeHee 20 %.



7.2.2. KonTpoabHas padora 2 no teme "Ilpon3Boanas GyHKIMU 0JHOTO HE3aBHCHUMOIO

aprymenTa. Ilpnjio:keHusi npou3BoaHON'"
(Haumeno8aHUe OYEHOUHO2O CPeOCmea)

Tunossle npuMepsl 3a1aHUM

Bapmuanr 1
Haiitu mepByto mpou3BOIHYIO OT CIASAYIOMIMX (PYHKITHI:

1) y= 2x +1+x+x2_
1-x* 1-x+x%'
2) y = X2 sin X + 2x- €os? X — 2sin X;

3) y = sin 2x- ctg% - COS%X;

1 :
V= arctg?/x '
5)y =3x%-Inx — x3;
6)y = (x* + 2x +2)”- e,
7)y = (cos x)*"%;

X241

8)y= (Inx)"
9) {x:tgt; :

4)

y:0052 t.

10) x —y = arcsin x — arcsin y;

Bapuanr 2
Haiitu nepByto MpoM3BOAHYIO OT CAEAYIOIUX (DYHKIIHIA:

1) y:\/x+\/;+i/§;
4

) y=7—"—"—;
)Y 3+4cos X
_tgx,

3) y_i/?1
1-x?

4) y= ;
arccos X

5)y = log® x*;

6) y :1_esin23x X
7) y=(sin x)***,
8) y=(1+x)"™
X = arcsint;
9) ;
y =~1-t?;
10) x? —xy+y?=1.
Bapuanr 3
HaiiTi nepByto Npon3BOAHYIO OT CIAEAYIOUINX (YHKINMI:

2
l)y:%—xs)—x\/l+x;

2) y:%sin3\/_—§\/sin5x;



3) y = sin(cos?(tg xa));

4) y= Jl—arcsin% ;

5

X

5 y=In :

)Y X°+2
3X'X3

6) y= X

)Y X+1

7y y=(nx)";

8) y=(ctg x)*"*; u

9) 1= ctg(2e')
y=Intge'.
10) cos(xy) = ay;

Bapuanr 4
HaiiTi nepByro mpon3BOAHYIO OT CIAEAYIOUINX (DYHKINHA:
1) y:x—-i-ﬁl.+3\/3+x3 ;
N2+ x°
2)y = (3 - 2sin x)*;
tgx—ctg X .
) y="r———"7;
)y 5 Jx

4) y=arcsin®v1-x*;

5) y = In sin?(3+x);
5

6 :5XIn5—x—;
)Y c

7) y:(l +X2)arccos x;
8) y=(1+x) %,

0) [¥= nl+t?)
y =t —arctgt.’
10) X2In(y?+1)=y; 1) 2y =—1+x%y?

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KonTponbHast pabora 2 BBINOJNHSAETCS CTYJIEHTAaMH Ha NPAaKTHUYECKOM 3aHATUU 14, Ha
BBITIOJIHEHHE paboThl OTBOAMUTCS 2 4aca. [Ipy BBHIMOIHEHUH KOHTPOJIbHON pabOThI CTYAEHTHl MOTYT
M0JIb30BAThCA OyMa)KHBIMU HOCHUTENSIMU HHGpoOpManuu (KOHCIIEKTaMM JIEKUUH W MPAKTHUECKUX
3aHATUH, CHPAaBOYHBIMU MaTepUalaMu, Yy4eOHHKaMH, Y4eOHO-METOAMUYECKUMH MOCOOUSMHU).
3anpernieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaIKETaMHU.

Kpurepum oueHku:

Konrponsnas padora cogepxxut 10 3ananuii, kaxnoe 3ajanue oueHuBaercs B 1,5 6anna.
1,5 6anna BICTaBISETCS CTY/ACHTY, €CJIM OTBET Ha BOIIPOC IPUBEJIEH B IOJTHOM 00BEME;
1,25 Ganna BeICTaBIsIeTCSA CTYACHTY, €CIIM OTBET Ha BONPOC MpUBeAeH B 00bEéMe oT 80 % u BhIIIIE;
1 6ann BbICTaBIISIETCS CTYIEHTY, €CJIM OTBET Ha BOIPOC MpuBeaeH B 00bEMe oT 60 % 10 79 %
0,75 Ganna BBICTaBIISIETCS CTYJICHTY, €CJIM OTBET Ha BONpoc mpuseaeH B 00bEMe ot 40 % 10 59 %
0,5 6ayuta BEICTABIIIETCS CTYJCHTY, €CIIM OTBET Ha BOMPOC MpuBeAeH B 00béMe oT 21 % 1o 39 %
0 GayIOB BBICTABIISIETCS CTYJICHTY, €CJIM OTBET Ha BOIPOC MpuBeacH B 00bEMe MeHee 20%.



7.2.3. KourpoanHas padora 3 no reme '"HeonpeneaeHunlii uHTErpaa’

(HaumenosaHue OYEeHOUHO20 cpedCcmea)

Tunossle npuMepsl 3a1aHUM

Bapmuanr 1

HaiiTi HeonpeeneHHbIE HHTErpaibl
f cosx dx

sin?’zx
2. [e™* dx

3. f -dx

x sin?lnx
3%dx

4.f
32%41

5 f x dx

) \/5+4xx—x2
6. [ x%In= dx
2

7f de
oVa—x2
dx
8. | ——
f6+cosx
f3 2_
(x+3) 5
x3-2x2+3x-3

10. [ X220 gy

x*+3x2

Bapuanr 2
Haiitn HeomnpeaeieHHbIE UHTETPaIbl
x? dx
1
5+x3
2. [ x cos(x? + Ddx
cosx dx
3. et
1+ sin

4. f dx

x cos?Inx

Sf x dx

6x+10
6. [arctg> dx
Jarctg?
7 Vx2-9
T
dx
8-f.—
5+2sinx+3cosx

9 fw/4x—3 dx
Y Vax=3-6

x3+45
x*+5x2

10. [ —=dx

Bapuanr 3
Haiitn HeonpeneeHHbIE UHTETPaIbl
1 f e*dx
" Va—e2x
2. [ x sinx?dx

3. [ x25%°

Sdx
'f\/m
5f x dx
" oVx24+6x+1
6. [ x*Indx dx



7 x%dx
'f\/8—x2
f dx
"J 5cosx+2sinx
f 4\/x—l dx
" oovx—1-8%(x-1)3

Bapuanr 4
Haiitu HeomnpeaeleHHbIE UHTETPalbl

x dx
L

3
2.f1+lnxdx

3 cosvxdx
e
f 2xdx
" sin22%

Sf x dx
" ox244x+5

x dx
6.
f sin23x

Vo—xZ
7. —

dx

dx
8. | ——
f3—2 cos x
9 fx/5x+2 dx
" 3-/Bx+2
x3+3x2+5

10. [ 25210 gy

x*+5x2

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponbHast pabota 3 BBINOJHSETCS CTYAEHTAMH Ha HpakThdeckoMm 3aHsATHH 20, Ha
BBITMIOJTHEHHE PabOThl OTBOAUTCS 2 Yaca. [Ipu BBIITOJIHEHUU KOHTPOJIbHON pabOThl CTYAEHTHI MOTYT
MOJIb30BaThCsl OYMaKHBIMU HOCUTENISIMH HMH(OpManuy (KOHCIIEKTaMH JIEKIUH M MPAaKTUYECKUX
3aHATHH, CHOPAaBOYHBIMU MaTepualaMy, ydyeOHUKaMH, Y4eOHO-METOAMYECKUMH MOCOOUSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAKETAMHU.

Kpurepun onenku:

Kontponsnas padora cogepxut 10 3ananmii, kaxmoe 3aganue oneHuBaercs B 1,5 6amna.

1,5 OGamna BBICTaBAs€TCS CTYIEHTY, €CIM 3aJjaHWE BBINOJIHEHO B TIOJHOM OOBEME,
MPOCIISKUBACTCS YETKOE YCBOCHUE CTYIEHTOM MaTepHaia MOJIYJIS; IOJHbIE, pa3BEPHYTHIE OTBETHI
Ha BCE MOCTaBJICHHBIE BOIIPOCHI,

1,25 Gaia BeICTABISIeTCS CTYACHTY, €CITH 3a/I1aHUe BHITIOTHEHO B 00bEMe oT 80 % u BhIIIIE;

1 Gann BeICTaBIISIETCS CTYIEHTY, €CIIM 33JJaHHE BBIMOJIHEHO B 00bEMeE OT 65 % 110 79 %

0,75 Gaya BBICTABISETCS CTY/ICHTY, €CIIH 3a/IaHNe BBHIMTOIHEHO B 00BEMe oT 50 % 10 64 %;

0,5 6ama BeICTaBIIACTCS CTYJCHTY, €CIU 3aJ]aHKe BBITIOTHEHO B 00b&Me oT 35 % 10 49 %

0,25 Gaya BRICTABISETCS CTYACHTY, €CJIH 3a/IaHUe BHIMOTHEHO B 00BEMe oT 20 % 10 34 %

0 GasIoB BBICTABIISIETCS CTYJIEHTY, €CIIM 33aJJaHHe BBITOJIHEHO B 00béMe Menee 20 %.

7.2.4. KonrpoabHas padora 4 no reme '"OnpeneéHHbIii mHTErpag’

(naumenosanue oyeHouHo20 cpeocmea)

Tunossie npuMepsl 3a1aHUI

BapuanTt 1



1. Beruucauts miomaas GUrypsl, orpaHudeHHON rpadukaMu QyHKIHH Y =~/ X —2 , x=6.

2. Beraucnuthb aimuHy ayru KpuBoid r=3sing, 0<¢<a3.

3. Beruncants 00bEM Tena, 00pa30BaHHOTO BpalleHUEM (PUTYpBI, OTpaHUYEeHHON rpadukaMu
byuknuii y=3sinX, y=sin X Bokpyr ocu OX.

4. HaliT! CTaTUCTUYECKUH MOMEHT OHOPOIHOM IIIACTUHKH (p=1), orpaHudeHHoN rpaduxkamu

" _ | x=3cost 0 Ox
KIIN1 y Y=V OTHOCHUTCJIIBHO OCH .
yHiH y=2sint y

5. Uemy paBeH NHyTbh, NPONACHHBI TOYKOW, ABMXKYIIEHCS HPSIMOJIMHENMHO CO CKOPOCTBIO
v(t)=+1+2t (w/c), 3a nepsrle 5 cexyn.

Bapuanr 2
x =~/2 cost, y=2

y=2+2sint(y>2)

1. Beruncnutp miomanb GUrypel, OrpaHiYeHHON rpaduKamMul (pyHKITHIA

2. Boraucnuth JMHY DyTH KpUBOi r=2C0S@, 0<@p<4.

3. Berancants 006EM Tena, 00pa3oBaHHOTO BpalieHHeM (PUTYpBI, OTpaHUYeHHON TpadukaMu
byHKIMI Y=CO0S X, y=C0S X Bokpyr ocu OX.

4. HaiiTi CTaTUCTHYECKUI MOMEHT OJTHOPOJHOM TUTaCTHHKH (p=1), orpaHn4eHHoi rpaduxkamu
bynkiwmii y=In X, y=2In X orHocuTenpHo ocu OX

5. Teno ABIKETCS MPAMOJHHEIHO co ckopocThio V(t)=te ™ m/c. Haiitu myTs, mpoiineHnbIit
TEJIOM 32 IIEPBbIE 3 CEKYH/IbI.

Bapuanr 3

1. BeIUHCIUTS MIOMAIb GUTYpPHI, OTpaHHYeHHO rpadukamu Gyrkimit y=(x-2)°, y=4x-8.
3p
- T V4

2. Beraucnuth AuHy 1yrd KpuBoi F=3e 4, — 5 <p< 5

3. BHIUmCIHTh 06BEM Tela, OrPaHHYEHHOTO MOBEPXHOCTAMH Z=X>+4y?, 7=2.
4. HaiiTu cTaTUCTUYECKUH MOMEHT OJHOPOJHON TUTaCTUHKH (p=1), orpaHu4YeHHON rpapuKaMu

dynxmmit ¥ = xv9—x* , y=0, (0<x<3).
5. OmnpeienuTh AaBJICHKUE BOJIbI HA BEPTHKAIBHBIA MPSIMOYTOIbHBIN IILTI03 ¢ OcHOBaHHeM 10m
¥ BBICOTOM OM. OTIPEICITUTH TAKXKE JABJICHHE Ha HIKHIOKO TOJIOBHHY LLTIO3a.

Bapuanr 4

1. Beiuucnuth mioniaap (GUrypsl, orpaHndeHHoN rpadpukamMu QyHKUUN Y= x~9—x , y=0,
(0<x<3).

2. Beraucnuth AUHY yTH KpUBOi r=1-Sing, —% <@p< % .

3. Berauciuth 006EM Tena, 00pa30BaHHOTO BpalIeHHEM (DUTYPBI, OTPaHUICHHOH rpadukamMu
dynkumit y=- X?+5x, y=0 Bokpyr ocu OX.

4. HaiiTu cTaTUCTUYECKUH MOMEHT OJHOPOJHON TUTaCTUHKH (p=1), orpaHU4YeHHON rpagukamMu
2 2

o X
byHKIII y?+7 =1, 0<x<2, 0<y<3 otHocurensHO ocu OX.
5. Beruuciauth paboTy, KOTOPYIO HEOOXOIUMO 3aTpaTUTh, YTOOBI BBIKAUaTh BOJY W3 KOTJIA
nonrycepudeckoit popmel, uMmeroriero paanyc R=10m.

Kpartkoe onucanue u persiaMeHT BbINOJTHEHHSA
KontponbHast pabotra 4 BBINOJHIETCS CTYACHTAMH Ha NPAKTUYECKOM 3aHATHH 26, Ha
BBINOJIHEHHE pabOThl OTBOAUTCA 2 4aca. [Ipy BBINOIHEHNN KOHTPOJIbHON pabOThI CTYAEHTHI MOTYT



MOJIb30BAThCsl OYMaKHBIMU HOCUTENSIMH HMH(OpMaIy (KOHCIIEKTAaMH JIEKIIUH M MPAKTUYECKUX
3aHATHM, CIPaBOYHBIMH MaTepualaMH, Yy4eOHMKAMHU, Y4eOHO-METOAMYECKMMU IOCOOUSIMH).
3anperieHo Nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaIKETaMHU.

Kpurepun omenkn:

KonTponbHas padoTa COAepKUT 5 3aaHMid, KaXKI0€ 3aaHKe OIICHUBAeTCs B 3 Oasuia.

3 Oamra BBICTaBISETCS CTYICHTY, €CIH 3aJaHUE BBHIMOJHCHO B TOJHOM O0BEME,
IIPOCIICIKUBACTCS YETKOE YCBOCHUE CTYICHTOM MaTepHalia MOJYJIs; MOJIHbIC, Pa3BEPHYTHIC OTBETHI
Ha BCE IMOCTABJICHHBIC BOIIPOCHI;

2,5 Gasa BBICTABIISIETCS CTYJICHTY, €CJIM 3a/IaHKE BBIMOIHEHO B 00BEMeE oT 80 % u BHIIIIE;

2 OaJia BBICTABIISETCS CTY/ICHTY, €CIIH 3a/IaHue BHIMTOTHEHO B 00BEMe oT 70 % 10 79 %

1,5 Ganna BeICTABIISIETCS CTYJIEHTY, €CITM 3aJIaHUE BBITTOTHEHO B 00bEMe oT 60 % 10 69 %

1 Garnn BBICTABISIETCS CTYICHTY, €CJIH 33/IaHUe BHIMTOTHEHO B 00BEMe oT 50 % 10 59 %

0,75 Ganna BICTaBISETCS CTYACHTY, €CJIH 33/1aHKe BhIMOIHEHO B 00BEMe oT 40 % m0 49 %

0,5 6ayuta BEICTABIIICTCS CTYJCHTY, €CIIU 3aaHue BBITTOJIHEHO B 00béMe oT 30 % mo 39 %;

0,25 Ganna BICTaBISETCS CTYACHTY, €CIIH 3a/1aHKe BhIMOIHEHO B 00BEMe oT 20 % 10 29 %

0 GayuTOB BBICTABJISCTCS CTYACHTY, €CITH 3a1aHHUE BHITIOTHEHO B 006EMe Meree 20 %.

7.2.5. KonTpoJbHasa pa6ota 5 no reme '"OYHKIMH HECKOJIbKHX NepeMEeHHBIX '
(HaumeHoBaHUE OYEHOUHO20 CPedCmea)

Tunosbie npuMepsbI 3aaHUH

BapuanTt 1
1.Haiitu Z—Z st QYHKUHIL: Z =+/2Xy+Yy° +5
X

2.Haiitu Z—X s GyHKUMR: Z = COSZ(X2 + y2)
y

3
3. Haiitu 858);2 s pyHkirn Z =In (3y2 + 2X).

4. Hatitu ? u Z—Z s pyHKUIMU arcsin xyz+2x—-3y+4z=0.
X y

o dZ _ x2+y2 ) _ 2
5. Haittu m st yakuuu Z =€ , Tre X=sin‘t, y=cos-t.

. dz dz _ _X
6. Haittu — u — g pyakuun Z = U3V2 +U2V3,rz[e U =4/Xy , V=—
dx = dy y
7. BBI4HCINTS IPHOIMKEHHO ¢ TTOMOIIEI0 quddepennuana Brpakenne /8,94 - (1,02)%*.
2 2 2
o z
8. Hanncatp ypaBHEHHE KacaTeIbHOMN MJIOCKOCTH U HOPMAJIM K TIOBEPXHOCTH T + yT + e 1

B Touke M,(0;0;3).
9. Haiitu skcTpeMyMbl PYHKIMH Z = % X + % Yo —4x+y.
y

Z .
10. Haiitn 2— it QyHKIUN: Z = Xe*
X

Bapuanr 2

1.Haiitu 2—2 st GyHKUmin: Z =+/3X°y+y+1
X



2.Haiitn Z_X st yHKIMA: Z = Sinz(x2 + yZ)
y

3
3. Haiitu 8582((2 st pyHkImu Z =1In (5X+ yz)_

4. Haiitu % u S—Z s GYHKIHHE arccosxyz —2x° +2y -3z =0.
X

2 2 .
5. Haititu % s GyHKIMu £ = |n(X +Y ), rae X=sint, y:COSZt.

d d
6. Haiitu d_>z( u d—; st yHKIMH  Z =u?v? +u? e U=InX, v=In(2x+3y),

7. Beraucnuth npuOIMKEHHO ¢ TOMOIIbI0 TuddepeHirana Beipaxenue + 4,04 -(1,00)%

2 2 2
o X z
8. HamncaTp ypaBHeHHE KacaTeIbHOM IIIOCKOCTH U HOPMaJIU K TIOBEPXHOCTH ry + y? + Vi 1

B Touke M O(O; 0; 2).

9. Haiftn skcTpeMyMbl yHKIMH Z =X’ +12y? —12x— 48y +64 .

y

10. Haiitu g—z it QyHKUMNA: Z = Xe*
X

Bapuanr 3
1.Haiitu 2—2 s QYHKIHIL: Z = 1 4Xy® — X+ 2
X

2.Haiitu x nns Gynkimii: z = Cos? X
oy 2y

\/;+2y

83
3. Haittu ok it yHKIMKA Z =€

4. Haiitu % u S—Z mns pyskmun z° +2y? —3x—arctgxyz=0 .
X y

5. Haiitn % st yHKUIMU Z = 3\/x2 + y2 , TIe X=Sin2t, y:COSZt.

d d
6. Haiitu d_)z( u d—; st QyHKIMHA Z = uv +u V2’ rre U=1gX, v =ctgxy.

7. Beraucnuth npuOIMKEHHO ¢ MOMOIIBI0 TUddepeHIraia BEIpaxeHue /3,98 -(1,03)%%8

2 2 2
o X z
8. Hanucatp YPaBHCHUC KaCATCIIbHOU INIOCKOCTU U HOPMAJIU K TOBEPXHOCTHU —4 + —yg + —4 =1

B Touke M,(0;3;0).
9. Haiftu skcTpeMyMbl yHKIMH Z = 2X° +3y* —6X+12y +52.

2 A x+y?

10. Haiitn 2—2 i QyHKUM: Z=X"€
X

Bapmuanr 4

1.Hatitu Z—Z it QyHKIUN: Z = 1/5x2y2 +y-8
X

2.Haiitu 6_X it QyHKIUH: Z = Cos? Y
oy 2X



3

3. Haiitu TUTS KIUU Z = eVy3x
ook dyH
. 01 01 22
4. Haiitn ™ u v st QyHKIMK arcctg xyz—3x° —y“+2z =0.
X y
L dz cin(y? 1 2 —cin2t y—=rac2
5. Haiitn m s GyHKIMKM  Z =sin(x” +y“), rme X=sin“t, y=cos-t.
. dz dz 2 2 _aXy x?
6. Haiitu o ! d_y s pyEkuun Z =UV +U V" e U=€"  v=ge
4,01
7. Beraucnuth npuOIMKEHHO ¢ TOMOIIBI0 AuddepeHIinana BepaxeHne (1,92)2 ) 08)2 .
X2 y2 22
8. Harncath ypaBHEHHE KacaTelIbHOM IIIOCKOCTH U HOPMAJTU K MIOBEPXHOCTH ry + T + i 1

B Touke M O(O; 2; O) .

9. Haiitu skcTpeMyMbl QYHKIHH Z = —2x% + % y3 +12x -4y — % .

10. Haiitu 2—)2( s QyHKIMN: Z = (X2 + yz)ln (X2 + y2)
KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponbHast pabota 2 BBINOJHIETCA CTYAEHTAMHM Ha HpakThdeckoMm 3aHsaTuu 30, Ha
BBITNIOJIHEHHE Pa0OThI OTBOAUTCS 2 Yaca. [Ipu BBIIIOJIHEHUU KOHTPOJIbHON pabOThl CTYAEHTHI MOT'YT
HOJIb30BaThCs OYMaKHBIMU HOCUTENSIMH HMH(OpManuy (KOHCIIEKTaMH JICKIUH M MPAKTUYECKUX
3aHATHM, CHOPAaBOYHBIMU MaTepualaMy, ydyeOHHKaMH, Y4eOHO-METOAMYECKUMH MOCOOUSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAPKETAMHU.

Kpurepun onenku:

Kontponsnas padora cogepxut 10 3amanmii, Kaxaoe 3aganne oleHnBaercs B 1 6am.
1 Gann BICTaBIIsIETCS CTYEHTY, €CIIM OTBET HAa BOIPOC MIPUBE/ICH B OJHOM 00bEME;
0,75 Gaya BeICTABISICTCS CTYACHTY, €CJIM OTBET Ha BOIIPOC IpuBeieH B 00bEMe oT 80 % u BHIIIIE;
0,5 Gayina BeICTaBIsIETCS CTYACHTY, €CIIM OTBET Ha BOIIPOC MpuBeeH B 00b&Me oT 60 % 10 79 %
0,25 Gaya BRICTABISETCS CTYACHTY, €CITH OTBET Ha BOIIPOC IpuBesieH B 00bEMe oT 40 % 1o 59 %
0 GanIoB BBICTABIISIETCS CTYJIEHTY, €CJIM OTBET Ha BOIPOC MpuBeeH B 00bEMe MeHee 40%.

7.2.6. UTOroBo€ TECTHPOBAHME
(naumenosanue oyeHouHo20 cpeocmsa)

Tunossie npuMepsl 3aJaHul

Mopayas Ne 5. BeeHue B MaTeMaTH4YeCKHil aHAJIM3
1. Kakast u3 GyHKUUH SBISETCS HEUETHOMU, €CIIH. ..

1 2 3 4 5
f(-x) = f(x) f(-x) = -f(x) f(-x) =- f(x) f(-x) =f(x) f(-x)=f(x)=
= -f(x)

2
2. UccnenoBaTh HAa YETHOCTh WM HEYETHOCTh (pyHKIMIO V = X+ SIN™ X — ?\’/;

Ortser:




3. Haiitu nepuog pyukuuu f(x)= 3005% —sin6x ...

1 2 3 4 5
107 L 107° z 10z
3 3 6 3
4. Kakoil 13 HI>KeNepeynCIeHHbIX IPEJIENIOB CBOAMUTCA K IEPBOMY 3aMedaTelIbHOMY IIpeeIy:
1 2 3 4
] n i arcsin x _1 : 1\
lim [ (x)] ={lim f(x)} 0o x lim(1+n) =e Iim(1+—j =e
X—>Xg X—>Xg n—0 X—>00 X
5x+2
5. Beruncnute npegen lim -2
x-x\ 3X+1
1 2 3 4
e e® 5 -5
6B y 3x* —4x+1
. Berancnure npenen  lim————— ...
P 1 3—/27x
3
1 2 3 4
0 2 al o0
3 9
h lim x° +2x% - 3X
. Beraucnure npezen B I ——
PSS 2 —3x 42
1 2 3 4
-4 4 0 -00
2
X=X
8. Beruncnure npeaen  lim ﬁTX
x> 2X"+1
1 2 3 4
0 1 L o0
2 4
- (2Y
9. Beraucoure peen  |im (gj
1 2 3 4
0 2 L 0
3 4

. COSX—C0S2X
10. Beraucnure npenen lim——————
x—0 X sin 2x

Ortser:




X |

11. Beraucaute npegen lim| ——= arcsin® x
x>0 xtggx

Ortser:

( 5)

-1

12. Beryucnute npezen ||m

OrtBerT:

nool\ 4X+1
1 2 3 4

0 o0 1 e

o (3x+2)°
13. Beruucaute npenen |im

X—1ecmu—-1<x<?2

2—X,ecmu2 < X<5
1 2 3 4 5

14. HaiinuTe TOUKH pa3pbiBa GyHKIIUA f(X):{

Touex paspviea nem x=1 x=0 x=2 x=5

x-1
15. Haiitu Touku pa3pbiBa QyHKIUK Y=4 X ¥ ONPEASTUTH UX THIT
. Touek pa3pbiBa HET
. x=0- TouKa pa3priBa MEPBOTO poJa
. x=0- Touka pa3pbIBa BTOPOT0 pojia
. Xx=1- Touka pa3pbsIBa IEPBOrO Poja
. Xx=1- Touka pa3pbIBa BTOPOT0 pojia

DN D W N =

Mopayas 6. IlpousBognasi GyHKIUM OJHOI0 He3aBHCUMOro aprymenta. IlpuiioxkeHus
MPOM3BOIHOM

1. Hatigure y' ,ecitn Y = (Cos X)SNX....

1.y’ =(cos)™™( In cosx—sinx tgx) 2.y =(cos)™(cosx In cosx—sinx tgx)

3.y’ =(cos)™ (cosx In cosx + sin x tgx ) 4. y' =cosx In cosx —sin X tgx

x-1
2. IlpousBoHas GpyHkiuu Y = atctg i1 paBHa ...
X+

1 2 3 4

1 1 [1:4_1\32 _'-{.'2 +1

41 2 +1) 2 +1) -1

3. IlpousBoHast BTOporo mopsiaka GyHKIuu Yy = sin(4x2 —1) paBHa ...

S[C os[:hcz - 1:] — 8x? 5'111[4:.'52 - 1)) S(cos(—*lxz - 1J +8x° 51'*_r1[-1::.f2 - 1]]

chos[—'lxz - 1) — 64x? 51'11[—1 x* - 1J




4. KacatenbHas K rpaduky GpyHKIMH 06pasyer ¢ ochio OX yron, pasubiii 45° B Touxke ...
4

1 2 3
(1;5) (1;7) (-1;11) (0.5:5)

5. Hakmonnast acumntora rpaduka GyHKIUNA f (X) =x+e 33J1aCTCs YPaBHCHUECM BHA ...

1 2 3 4
y =X, TIpH y=-X, TIpH y=X, npu y=-X, TIpH
X —> 400 X —> 400 X —>—0 X—>—0
6. Tubdepermman dyuxman Y = 4" pasen ...
1 2 3 4
4 " 1n4-(2x - 1)dx 4xﬁ_x[2x—1]d¥ -*I"F_K_I(\Jn.:2 - m:)dr —*Ix‘_xl:rl—’l-[\_&.:2 - x)d_x
In4 '

7. MarepuanbHas TOYKa JBHXETCS NPSAMOJIMHEHHO MO 3akoHy. Torma yckopeHue TOYKH B
BPEMEHU PABHO ...

MOMEHT
OrtBerT:
8. IlponsBoanast pyHkuuu Yy = L paBHa
1 2 3 4
[x2—2x+2T [x2—2x+2T x-1 [x2—2x+2T

=—x>+3x>—2x+1 B ero Touke ¢

9. VYpaBHeHue KacaTelbHON K rpapuky GyHKUHUN f(X)

abciyccoil X, =2 uMeer BUL ...
1 2 3 4
y=-2x+5 y=-2x-3 y=2x+5 y=2x-3
X =2sin*t
10. ®yHkuus 3a1aHa B MapaMETPUYECKOM BHJIE . Torga mpousBogHas MEPBOTO
y =6co0s’t
nopsiika QyHKIIMH 110 IEPEMEHHON X HMMEeT BHJ ...
1 2 3 4
9 9 2 2
- ~cost ~cost - fcos !
2 2 Ocost 2sint

1
11. Hanmenbuiee 3HayeHune Gpynkunu f (X) =3 X +COSX Ha OTpe3Ke {% ; 77} PaBHoO ...

1 2 3 4
sz _f3 T z z
12 2 2 4 2

1

12. BeptukanbHas acuMnrora rpaduka GyHKIIUU f(x) =/x -e¥'*34 zanaercs YpaBHEHUEM

3 4

Buaa ...

1 2




x=1 ‘ x=-4 ‘ x =4 ‘ x=0

13. Ipoussoanas Gpyukuun X°—xy +y*=1 papna ...

1 2 3 4
2X — X — 2X + 2X —
y' = y y = y y' = y y' = y
X—2y X—2y X—2y X+ 2y
x=tgt;
14. ®ynkuus 3agaHa B mapamMeTpUYECKOM BHUJIE 1 . Torma npousBonHas BTOPOro
cost’
nopsiika QYHKIMH 110 IEPEMEHHON X HMMEET BHJ ...
1 2 3 4
y'=cos’t y'=cos’t y’=cos 2t y'=cos’t
. ctgx-1
15.Berauciure, ucrnonb3yst mpasmio Jlonurams lim — 2
=% SIN4X
4
Ortger:
Mopnyas 7. HeonpenejieHHbIN HHTErpaJl.
Jx-2f
1. MHuo)ecTBO mepBoobpasHbix Gpynkiwmn | (X) = UMEET BU ...
X
x —8+/x + 4ln|x|+ C t+8J/x +4h|d+C
_ 3
x 4NE+4]11|x|+C x+§w;'x3+4]n|x|+(?
arccos” 2x
2. MHO)ecTBO mepBo0Opa3HbIxX QyHKiuu f (X) = ﬁ UMEET BU ...
1-4x
1 2 3 4
1 3 1 3 1 3 1 3
——arccos” 2x+(C | —arccos” 2x+C | — 3 arccos” 2x+C 3 arccos” 2x+C

3. MHOecTBO 1epBO0Opa3HBIX (YHKIIMK UMEET BUJ ...

1 2 3 4

2 2 2

X~ x~ * _ X"
Z-(@m2x-1+c | T-@m2xrn+e ~(xln2x-1)+C (m2x-1)+C

e

4. MHOeCTBO T1IepBO0Opa3HbIX GyHKIuH f (X) = o 6 MMeEET BU ...
X" —0X
1 2 3 4
1, [3x—2 1, [3x—2 1 3x 1 3x
—In +C —In +C —In +C —In +C
6 3x 3 3x 6 [3x—2 3 |3x—-2
X+1
5. MHOXkeCTBO 1IepBO0Opa3sHbIX QyHKIuK | (X)— HMMeEET BH] ...

1-2x?



1 1 : 1 :
— —J1-2x% + —arcsin +2x+C —A1-2x" +—aresin +2x+C
2 2 2 2
1 > 1 . 1 > 1 .
— = 41-2x" ———arcsin +/2x +C —~/1-2x" ———aresin /2x+C
2 2 2 2
6. MuoxecTBO 11epBO0OpasHbIX GyHkiuu f (X) = LZX UMeEET BH/]I
\/3+cos” X
1 2 3 4

g
- 2+3+tcosx+C

.
2+/3+tcos x+C

xﬂ3+cosgx+C wf3+coszx+C

7. MHOXeCTBO 1epBo0Opa3HbIX (PYHKIIMU UM

eerT BUJ ...

2 2
-t +6fx+C §x2ﬁ+x2+6«j§+(j‘
5 2 2 5 2
SXTAx—x +3x+C SXTNx —x +6.x+C
8. MHoxecTBO nepBooOpa3HbIX GyHKIUK f (X) = frtizi( uMeeT BUJ ...
+ 4x
1 2 3 4
L 2 1 2 daretg?2x+C 1 2
Earcfg 2x+C 5 arctg”2x+C g < Earcfg x+C
9. MHO€eCTBO IEpBOOOPA3HBIX PYHKIIMM HMEET BUJ ...
1 2 3 4
il l il ul
33 (x-3)+C e}(x-1)+C 3e3(x+3)+C e(x+1)+C
10. MHOxecTBO epBO0OPa3HbIX (YHKIIMU UMEET BUJ ...
1 2 3 4
/6 /6 x /6 /6 x J6 /6 x 6 /6 x
—arctg ——+ C| —arctg ——+ C| — —arclg ——+ | — —arctg ——+
6 3 2 3 6 3 2 3
11. MHOxkecTBO IepBOOOPa3HBIX (PYHKITMU UMEET BUJI ...
1 2 3 4
1 . 1 . 1 . 1 .
garcsm(Sx—l]—kC Earcsm(Bx—l)+C‘ —garcsm(Sx—l]—k —Earcsm(Sx—l}+

12. MHOK€eCTBO TIepBOOOPa3HBIX (PYHKIIAH f(X) =sin® X-C0S® X mMeer BUL ...

5 1
—CO0S™ X ——CO0S

3x+C

1 -
Zcos x——cos  x+C

—ccsEI’ x—cosx+C

4

1 ;
—cos x+C




13. MHokecTBO IepBOOOpa3HBIX (PYHKITMU UMEET BUJT ...

—w;‘i‘r—xz +3'arcsin§+c

e

w;‘él—xz +33rcsin§+€

s

. X
4—x2 —3arcsm ;+C

s

4

3 . X
—x~ —3arcsm ;—H’j‘

e

14. MHoecTBO nepBooOpa3HbIX GyHKIHH f (X) = X

- HMEET BUJ ...
sin2(1+ 3x2i

1 2 3 4
1 ( 5 1 i 5 1 ~ . 2 ]
~—crgli+3: )+c —cie(1+3x° J+c —igll+3x Jro |-agliess?)c
15. Cpenu HIKENEPEUHCICHHBIX BBIPAKECHUI BHIOEPUTE BEPHBIE. ..
a-1
1. Iu“du= u +Cc a#-1
a-1
2. jd—u =In tg[g+£J +C
cosu 2 4
du u
3. | —=hjtg—|+c
Isin u g 2
1 )
4, IL =—arCSInE+C
a’-u* a a
5 I du =—ctgu+c
“Jsin?u
Moayas 8. OnpeneieHHbIH HHTerpaJ
1. lnsa onpeneneﬁﬁoro WHTErpajia CpaBeJInBO paBeHCTBo
7
F 3 E 3 6 =
j dx=0 j dx = 2[ dx
_Tr;:c::s"‘-f _Tcos"‘f pcoslx
& 3
T T T Tex
5 3 6 3 5 3 6 3
X X X ¥
I dx=2 I dx I dx _[ dx
. coslx - COSX . coslx S coslx
3 i 5 ET
r
2
j sin? 2
2. OmipenieneHHbI UHTETPa 2 paBeH
T
2
1 2 3 4
T 0 7 T
. | | -
2 2 2




3. Tlmomans Qurypsl, m300pakeHHOW Ha PHCYHKE paBHA

1 2 3 4
38 70 4(5./10 - 4) 2(10+/10 -27)
3 3 3
3
2x—x2 d
4. 3HaquI/Ie OnpeﬂeneHHoro I/IHTerpaﬂa e X HpI/IHaI[J'Ie)KI/IT HpOMG)KyTKy -
-1
1 2 3 4
2 4 0,2 lae, 4| _2 0
e’ e e’
5. OnpeneneHHbII HHTETpaJl  PaBeH ...
1 2 3 2
1 1 1 1
4 6 8 3

6. Ilnomas (GUrypsl, orpaHHueHHOH mapaGomnoi Y = —X* +4X+5 u ockio OX, paBHa ...

1 2 3 4
36 38 92 122
3 3
7. OyHkuus Y= f(X) 3ajaHa W HENpepblBHA Ha BCEH 4YHMCIOBOW mpsiMoit, au b —

JIeMCTBUTEIIbHBIE UKclia. Toraa BEpHO YTBEPKIACHHUE ...

[ k=

jf(x)dx . Ef(ﬂdx

jif(X}dx = :L_l:f(x)dx + jif(x)dx

S =

Ly M | B

b4

/(e

a+4d

43 b
4a a




™ cosvx

8. OnpeseieHHBIA HHTETPAJT .[ \/; paBeH ...

T

9

1 2

-3 A3

h;|f&ﬂ w
-
I
Eey

9. Ilmomanps urypel, H300paXCHHOW HA PHUCYHKE
paBHa

1 2 3 4
275 5 135 70
6 6
10. HecoOCTBEHHBII HHTETpAT
1 2 3 4
1 1
paBeH — paBeH - 3 PacXoaUThCS paBeH 1

11. Ilnomane Qurypsl, HU300pa)KEHHOM Ha PHUCYHKE
paBHa

1 2 3 4
20 28
6 7 — —
3 3
z
4
12. OnpeneneHHbIN HHTETPAT J x sin 2xdx paBeH ...
0
1 2 3 4
1 1 2-
— - — 0
4 4 8




13. O6beM Tena, MONYYEHHOTO BpamieHHeM BOKpPYr ocu OX KPUBOJMHEWHOW TpareruH,

orpaHuueHHOM TuHMAME Y= X°, X=4 paBeH ...

1

2

3

4

60 =

2

T

4

14. O6beM Tena, MOJIYyYEHHOTO BpameHueM BOKpyr ocu OY KPHUBOJIMHEHHOHN Tparmeium,

> 3 2
orpaHu4eHHON uHusAMH Y~ =4X", Yy =2 paBeH ...

1 2 3 4
4 7 2 3 T

15. JInuHa ayry KpUBOH OT TOYKH O(O;O) JI0 TOYKH B(4;8) paBHa ...
1 2 3 4

8 (ov0-1)
27" :

8 (1010 +1)
27" :

Svz-1)

Moayas 9. ®yHKUHMN HECKOJbKHX MepeMeHHbIX

ou
1. YacTHas nmpou3BoIHas 8_ (GyHKIIMY UMEET BUT ...
X

1

2

2:{}-‘3 +7z

g
3:{“}-‘3 —2vz+

2. YacTHas mpOU3BOAHASI BTOPOTO TOPSIKA o (YHKIIUW UMEET BH] ...
X

2

1 2 3 4
7 v+ 2 v+l , o 7 xy—
yle-l eV av(xy + 1) yle?-l
0z y
3. YacTHast pOU3BOIHAS ~ GyHKIMU Z = arccos— WuMeeT BUJ ...
y X
1 2 3 4
1 1 ¥ X
2 2 2 2 22 2 2
-y X°— ¥ X Jx° — ¥ X — v

2

YA
4. YacTHas IPOU3BOIHAS BTOPOTO TTOPS/IKA PV GbyHKIMU Z = In(2x + 3y) AMeEET BUJI
y

1

2

3

9

(2x+3y)’

_ 4

(2x+3y)’

_ 6

(2x+3y)’

5. Ilonuelil quddepennman QyHKIUN Z = 4 ymMeer BULL ...

dz =47 1n4a. (2x—3y)dx-3x dz = 4% 3% ((2x =3y )dx — 3xdv)

-

dz =4 7 1n4-(dv+dy)

dz = -4 7 1n 4 - (3xdx — (2x - 3)

0z
6. YacTHas mpon3BOAHAS 8_ byHKIIMU Z = COS(ZX —3xy) UMeEET BU ...
y



3xsin(2x —3xy)

—(2-3y)sin(2x - 3xy)

— 3xsin(2x —3xy) —(2x —3xy)sin(2x — 3xy)
7. YacTHast mpou3BOAHAs g—z, dynximn Z =+/2xy+Yy* +5 umeer Bux ...
X
1 2 3 4
X 2y y y

\2Xy +y® +5

\2Xy +y® +5

\2Xy +y® +5

2./2xy +y* +5

8. HactHas mpou3BOHAs BTOPOTO MOPsAKA

2

0yoX

2
byHKIMU Z = (X2 + y2) UMEET BUI..

1

2

3

4

12x% +4y®

4x* +12y?

8xy

4x

2

z
9. YactHas mpou3BOHASI BTOPOTO MOPSAKA e dynxmum Y =In/x* +y® umeer Bu. ..
X

1 2 3 4
yz X2 ~ 2y X2 _yz 2x
(x2 + y2)2 (x2 + y2)2 (x2 + yZ)2 X2+ y?

10. YacTHas npou3BO/IHast BTOPOTO MOPsIKa

2

byukiuu y = In X2+ y2 AMeeT BULL. ..

0yoX
1 2 3 4
yz —X2 ~ 2Xy X2 _yz 2%
(< +y?) (¢ +y*f (< +y ) ey

11. YacTHas mpou3BOHAS BTOPOTO MOPSAKA

2

z
88 & dyrxmum y =In/x* +y® umeer Bu. ..
X

1 2 3 4
y* -x° 2y X -y o
(¢ +y?f (¢ +y) 0+ y2f Wt y?

12. YacTHas mpou3BOIHAS BTOPOTO MOPSIIKA

2

% Gyukmmu y =In X+ y2 AMEET BULL. ..
y

1 2 3 4
yz X2 } 2Xy X2 _yz 2x
(x2 + y2)2 (x2 + yZ)2 (x2 + yz)2 X2+ y?

13. YacTHast npon3BOIHAS % Gbyuknun arcsinxyz + 2x —3y +4z =0 umeer Bu. ..
X

o Xy ++/1-x°y’z%

- yz+1-x2y?z%

. Xy + 41— x*y%z*

- yz+ 21— x2y?2z%’




- _ Xy =41 Xy’ S Xy + 41— x*y?z>

- yz— 2,1+ x2y?z%’ - yz+2,/1-x2y’z%’

14. YacTHas nmpou3BoHAs 2—2 byuknun arcsinxyz + 2x —3y +4z =0 umeer Bu. ..
y

/- Xy +4ALxPy2’ , Xy +41-xPy7’

y = =

Xz —3/1+ x?y?7? T xz-3J1-x2y?2?

y _ Xy +4Y1+x7y*z’ L Xy +44/1- x?y?z?

C xz-3 1+ X2y " xz-3y1-xyi?

y

15. YacTHas nmpou3BoHAs ?j—l: byHKIMH U = |I’1(X2 + yz), 20e x=t, y= t? umeer Bu. ..

1 2 3 4

201+ 2t?) In(t®)- 6t° 1 2t +12

t1+12) t*+t° tL+t2

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
HtoroBoe TectupoBaHue mo aucuuivivee "Beicimas marematuka. Juddepenuunansuoe u
MHTETPaIbHOE NCUYMCIICHUS" BhICTaBIsieTcsl B pacnucanuu Ha 20 Hexmene U npoxoaut depes LleHTp
TECTUPOBAaHUS B KOMIIBIOTEPHOM Kjacce obmiero goctyna. Ha Ttect orBomutest 2 waca. Ilpu
BBIMIOJITHEHUM TECTa CTYAEHTbl MOTYT I0Jb30BaThCSl TOJIBKO KalbKyJIsTOpaMHu, IPU 3TOM HeE
JIOIYCKAETCsl MCIOJIb30BaHUE KaKUX-TMOO CIPABOYHBIX MAaTepHalioB, KOHCHEKTOB JEKIHUH H
MPAKTUYECKUX 3aHATUHN, MOOWJIBHBIX YCTPOUCTB, Ia/IKETOB.

Kputepun oneHku:

Tect comepxxkut 10 3amanuii, kaxaoe 3ananue onennBaercs B 10 6amnos.
10 6ayT0B BBICTABIISICTCS CTYJCHTY 32 IPABIIILHBIN OTBET HA 3a/IaHUE,

0 GanyoB BBICTABISETCS CTY/ACHTY, €CIIM OTBET Ha 3a/1aHNe HENPABUIBHBIM.

7.2.7. BpinmoJiHenue npakTuyeckux 3aaanuii B kypce C10 "Pocaucrant"
(naumenosanue oyeHouHo20 cpeocmsa)

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS
CrynenTsl B TeueHue ceMmectpa camocrositenbHo Ha mnatdpopme CIIO «Pocmucranty
U3y4arT Kypc «Bricmas matematuka. [uddepeHnnansHoe 1 THTETpalbHOE UCYUCIICHUE)

Kpurepun onenku:
Makcumym 20 6amnoB 3a Habparasie 100 6ammoB 3a kype B CIIO "Pocaucrant". bamiber B
0o0pa3oBaTebHOM TOPTaje BBICTABISAIOTCS MPOMOPIMOHANBEHO HaOpaHHbIM Oammam B CJIO

"Pocnucrant" 3a Kypc «Bbiciias MaTemMaTHKa. DJIeMEHTHI BbICIIEH alreOpbl U TEOMETPUNY.

7.3. OueHo4Hble CpeACTBA IS NMPOMEKYTOUHOI ATTeCTAIMH MO HUTOraM OCBOEHUS
AUCHUTLTHHBI

7.3.1. Bonpochl K NPpOMeKYTOYHOM aTTecTaluu

Cemectp 3




Bomnpocsl k 3xk3amMeHny

JlaiiTe ompeneneHue (yHKOMM OaHON mepemeHHOW? [lpuBemuTe nmpumep (QyHKIIMU OJHOU
nepeMeHHON. YKaxuTe crniocoObl 3aanus (YHKIIUU OJJTHON IepEeMEHHOM.

[lonsiTue obmactu ompeneneHus GYHKIUM OJHON mepemeHHoW. Omnpenenenue rpaduka
(yHKIIMK OJTHOW IEepEMEHHOM

JlaiiTe onpeneneHust 00paTHOM U ciiokHOW (PyHKIMK oJTHOU nepemenHoi. [IpuBenure npumep

(OCHOBHEBIE XapaKTECPHUCTHKHU (bYHKI_[I/II/I (MOHOTOHHOCTB, YCTHOCTb HCUCTHOCTD, HepI/IO,Z[I/I‘IHOCTB)

[lepeunciante OCHOBHBIE 31€eMEHTapHble GYHKINUU U UX rPpaduKH.

JlaiiTe onpenenenue npeaena GyHKINUN OTHON MEPEMEHHON B TOUKE.

[[aﬁTe OIIPECACIICHUA OECKOHEYHO MAaJbIX U OCSCKOHEYHO OOJBIIMX BEIWYMH. YKAXKUTE CBA3b
MC)Ky HUMU

Hepe‘lI/ICHI/ITe CBOIicTBAa OECKOHEYHO MAaJIBIX BEIUYNH

©O© |0 N |ojob|lw] N

HaﬁTe OIpCaACIICHUC DKBHUBAJIEHTHO-OECKOHEYHO MaJIbIX BEJIMYHH. HpI/IBeI[I/ITC Ta6n1/1ue
ODKBHBAJICHTHO-MAaJIbIX BCJIIMYHUH

[HEN
o

YkaxxuTe cBsI3b Mex Iy QYHKIHEH, e€ mpeaenoM U O0ECKOHEUHO MaJloi BETHYHHON

[EEY
[EEY

JlaiiTe onpenenenue npeaena GyHKIUU IPH X—>00

[EEN
N

ChopmynupyiiTe OCHOBHBIE TEOPEMBI O Mpeienax

[HEN
w

CpoiicTBa npeenoB GyHKIUN. 3amedaTenbHble TPeIeIbl

[EEN
M~

Cdopmynupyiite onpeesneHre HenpepbIBHOCTH (PYHKIIMU B TOUKE.

[EEN
(S

ChopmynupyiiTe TeopeMy O HENPEepPHIBHOCTH dJIEMEHTApHOW (YHKUIUU. YKaxuTe ef
MICTI0JIb30BAHUE MPU BBIYHMCICHUN MTPECIIOB

[EEN
[op}

Ykaxkute cBolicTBa (DYHKIMH, HETIPEPHIBHBIX HA 3aMKHYTOM HHTEpBase

[EEN
\‘

Kakue Touky Ha3bIBalOTCA TOUKaMU pa3pbiBa GyHkuuu? [laiite onpenenenue Touek paspoisa I
u 11 pona.

18

JlaiiTe onpeseneHre MPOM3BOIHON (PYHKIIMM OHOW MEpeMEHHOH. YKaXuTe reoMeTpUYecKHi
CMBICJ POU3BOAHON QYHKIIMU OJJHOW NEPEMEHHOMN

19

VkakuTe mpaBuiia HAXOXKIEHUS IPOU3BOIHON CYyMMBI, TIPOU3BEICHHSI, YACTHOTO IBYX () yHKIIHA
(YHKIIMU OJTHOW NTEPEMEHHOM.

20

[IpuBeuTe TabIUIly MPOU3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUI.

21

Uto Takoe nuddepeniman GyHkimy. 3anummre GopMyITy JUIsl €10 BBIYHCICHHSL.

22

BanummTe Tabauiy nudepeHInasoB OCHOBHBIX dJIEMEHTAPHBIX (DYHKITHI

23

Kak wucnonbs3zoBaTh auddepennman (QyHKIUM OJHOM MEepeMEeHHOW B TNPUOIMKEHHBIX
BeruKciaeHusx. [Ipusenure npumep.

24

JlaiiTe onpenenenre Nporu3BOHON BBICIINMX MOPSAKOB JUIsl PYHKIIMH OJHON NEpEMEHHOH .

25

Vkaxkure HEoOXOOUMbIE M JOCTaTOYHBIE  YCIOBUS ~ BO3pAacTaHuss M yObIBaHMS
b depeHpyeMoil yHKIMHM OJHON epEMEHHOM.

26

Uto Takoe skcTpeMyMbl (min U max) GyHKUIUK onHOM nepemeHHON? KakoBbl HEOOXOIUMBIE
YCIIOBUS CYHIECTBOBAHUS dKCTpeMyMa?

27

YKa)KuTe TOCTaTOYHBIE YCJIOBHE CYIIECTBOBaHMS min U max (QyHKIUU OJHOM MEpPEeMEHHOH B
TOUKe.

28

SanumuTe npaBuso Jorapudmuyeckoro nuddepeHmpoBanus

29

Chopmymupyiite mnpaswio Jlonmurtans A8 BBYHCICHUS TPEACIOB U pacCKpBITHS]
HeonpenenenHoctel (0/0, co/co. 0-00).

30

[IpuBenute popmyibl Telnopa u Makinopena st pynkuuu f(x). Kak MoHO WX HCIIONb30BaTh
U151 BBIYMCIICHUH 3HAaYeHUH (YHKIUU C 33JJaHHOM TOYHOCTHIO?

31

JlaiiTe MOHsATHE BBIMYKIOCTU U BOTHYTOCTH Tpaduka PyHKIIMU B TOUKE. Y KaXKHUTE HEOOXOIMMBbIE
1 I0CTaTOYHBIE YCIIOBHSI BHITYKIIOCTH (BOTHYTOCTH) rpaduka (YHKIIMK B TOUKE.

32

Kakne Touku i rpaduka (QyHKIUH SBISIOTCS TOYKaMHU Ieperuda? YKaKuTe YCIOBHS

CYLIECTBOBAHMSI TOUEK Meperuoa.




Bomnpocsl k 3xk3amMeHny

n/n

33 JlaiiTe onpeneneHus acuMnToT rpapuka GyHkuu. Kakue acuMnTorsl OyayT BepTUKAIbHBIMU
HAaKJIOHHBIMU, TOpU30HTANIbHBIMU? [IpuBeuTe npumep.

34 JlaiiTe ompeneneHuss MepBOOOPa3HOW M HEONPENENCHHOI0 HMHTerpan uid (QyHKIMM OJHOM
nepemeHHou. llpuseaure npumep.

35 [ChopmynupyiiTe OCHOBHBIC CBOICTBA HEONPEICICHHBIX HHTETPAJIOB.

36 [[IpuBeauTe TaOIUILY HEONIPEACICHHBIX HHTETPAJIOB.

37 |ChopmynupyiiTe mpaBUIIO MHTEIPUPOBAHUS 3aMeHON niepeMenHoi. [IpuBeaure npumep

38 Chopmynupyiite mpaBuiio MHTETPUPOBAHUS O YaCTsIM. Kakue HHTerpassl BHIYUCIAIOTCS 3TUM|
MetosioM? [IpuBenure npumep

39 [ChopmynupyiiTe mpaBuiIa HHTETPUPOBAHKE MPOCTEHIIINX ApoOeit

40 CchopmynupyiiTe  HmpaBWIO  HMHTEIPUPOBAHME  pallMOHAIBHBIX  (QYHKUUH.  (MeTox
HEOTpeIeIEHHBIX KO PHUIIMEHTOB)

41 |ChopmynupyiiTe npaBuia UHTETPUPOBAHMSI TPUTOHOMETPUUECKUX (PYHKIIHIM.

42 |ChopmynupyiiTe npaBuia MHTETPUPOBAHUS UPPALMOHAIBHBIX (QYHKITUH.

43 Uto Ha3BIBAIOT MHTETPANBHON CyMMOH (yHKIMH, 3aJaHHON Ha oTpe3ke? Kak ee cocTtaBUTH?
[ IpuBenuTe npumep

44 |Yto Takoe onpenesneHHbIN nHTerpan? Kakos ero reomerpuyeckuii cmpici?

45 |ChopmynupyiiTe CBOMCTBA ONPEEICHHOTO HHTETpaa.

46 |VkaxuTe CBsI3b ONPEEICHHOT0 MHTErpaja U NepBOOOpPa3HOMl OT MOIMHTErpalbHON PYHKIMH.

47 @Dopmyna Herorona-JIeliOHMIA U1 BBIYMCICHUS OINPENEICHHOIO HMHTErpaja U yCJIOBHUE €€
1ICII0JIb30BAHUS

48 CchopmynupyiiTe mpaBUIO 3aMeHbl NEpeMEHHOW B ompezeneHHOM uHTerpaine. IlpuBenure
pumep

49 CchopmynupyiiTe NpaBUIO MHTEIPUPOBAHMUS IO YaCTIM B ONPEACICHHOM HWHTErpase.
[IpuBeguTe mpumep

50 Boruncnenue mom@aaed IUIOCKUX (UTyp B MPSIMOYTOJIBHBIX KOOPJAMHATAX C IOMOIIbIO
OIIPEAEIEHHOTO NHTETPpaJIa.

51 [Beruncnenue miomaan CEKTopa B MOJISIPHOM CUCTEME KOOPANHAT

52 |BbluMciaeHne AIUHBI 1yTH KPUBOl B IPSIMOYTOJIBHOM CHCTEME KOOP/INUHAT.

53 [BbluncieHue oobeMa Tesa 1o IIoNa M NONePEeYHbIX CeUeHHUH

54 Boruncinenne o0bema Tela BpallleHHs ¢ TOMOIIbIO OIPEEIEHHOT0 HHTerpaia Bokpyr ocu OX
n OY

55 |laiiTe onpeeneHust YaCTHBIX TPOU3BOJHBIX OT QYHKIIMH HECKOJIBKUX NMEPEMEHHBIX.

56 JlaiiTe onpeeieH sl YaCTHBIX MPOU3BOIHBIX OT (PYHKIIMHM HECKOJIBKUX MEPEMEHHBIX, 3aaHHOM
HEsBHO.

57 /laiiTe onpezenenns YacTHBIX MPOU3BOHBIX BeicINX nopsakoB @HII. Kak HailTh cMenaHHbIe
[TPON3BOIHBIE IPOM3BOIHBIX BBICIIUX MOPSAKOB?

58 [Kax naiitn nuddepennman Beicmmx mopsakoB GHIT?

59 JlaiiTe ompeneneHUe KacaTelbHOW IUIOCKOCTH M HOpPMallb K TOBEPXHOCTH. 3alUIIUTE HUX
(bopMyIIbI

60 Uro Ha3pIBalOT TOYKOW MakcuMyMma (YHKIMM HECKOJNBKHX TepeMeHHbIX? KakoBpl
HE00X0IMMBIE YCIIOBHUS CYIIECTBOBAHUS TOYEK MaKCUMyMa?

61 UTo Ha3bIBaIOT TOYKOM MUHMMYMa (YHKIIMHM HECKOJIBKHX IepeMeHHbIX? KakoBbI HE00X0IMMBbIE
YCJIOBUS CyHIECTBOBAHMSI TOYEK MUHUMYyMa?

6 Vkaxxute AocTaTOYHBIE YCJOBHS CYIIECTBOBAHNA MHHMMYMa M MakcuMyma GyHKIMU OBYX
[IEpEMEHHBIX B CTAI[MOHAPHON TOUKE.

63 [Uto HaszwiBatoT rpaguenToM GHP. Vkaxure popMmyiy 1uis ero HaxoxAeHusl.




7.3.2. Kputepuu U HOPMbI OLEHKH

Cemectp

®opma
NPOBEACHUsA
NPOMEKYTOYHOH
aTTecTaluu

Kpurtepuu u HOpMbI OLIEHKH

Dk3aMmeH (1o
HAKOTIUTEIIEHOMY
pEUTHUHTY)

«OTJIHUYHO»

Crynent HaOpai 85 u Oonee
0aJI0B, pACCYMTAHHBIX 110
dopmyne: (Cymma 6amioB 1o
BCEM Y4E€OHBIM MEPOIPUSTHUSAM,
NPEIyCMOTPEHHBIM B Kypce
+0aJUIbl 3a HOCEIAeMOCTh +
pe3yabTaThl UTOTOBOTO
TECTUPOBAHU), pa3/ielEHHAs HA
2. K nonydyeHHOMY pe3ynbTaTy
npuOaBIsOTCS OOHYCHBIE OAIUIBI.

«XOpOoIo»

Crynent Habpan ot 70 no 84
0ayIoB, pacCYMTAHHBIX T10
dbopmyne: (Cymma 6aioB 1o
BCEM y4EOHBIM MEPOTIPHATHSM,
IPEIyCMOTPEHHBIM B Kypce +
OaIbl 32 MOCEIAeMOCTh +
pe3yIabTaThl UTOTOBOTO
TECTUPOBAHUS ), pa3AeiaCHHas Ha
2. K nonydyeHHOMY pe3ynbTaTy
npuOaBIsAOTCS OOHYCHBIE OAIUIBI.

«YHAOBJICTBOPUTCIIBHO»

Crynent Habpan ot 55 10 69
0aJI0B, paCCYMTAHHBIX IO
dbopmyne: (Cymma 6aioB 1o
BCEM Y4E€OHBIM MEPOIPUSITHUSM,
PESYCMOTPEHHBIM B Kypce +
OaJIbl 32 OCeIaeMoCcTh +
pe3yIbTaThl UTOTOBOTO
TECTUPOBAHUS), pa3/ieN€HHAas Ha
2. K nonydyeHHOMY pe3ynbTaTy
npuOaBIIsA0TCS OOHYCHBIE OAIIBI.

«HCYOOBJICTBOPUTCIBLHO»

Crynent HaOpan MeHee 55
0aJI0B, paCCYMTAHHBIX IO
dbopmyne: (Cymma 6amioB 1o
BCEM Y4E€OHBIM MEPOIPHUITHUSM,
IpeTyCMOTPEHHBIM B Kypce +
OaJIbl 32 OCEIaeMoCTh +
pe3yIbTaThl UTOTOBOTO
TECTUPOBAHUS), pa3/ieNE€HHas Ha
2. K nosryueHHOMY pe3yJsbTary
npuOaBIIsA0TCs OOHYCHBIE OAJIBI.




8.1. O0si3aTesibHAA JIUTEPATYpPa

8. YueOHo-MeTOoAMYecKOe U MH(OPMAITMOHHOE O0ecTieYeHHe TUCIIUITHHBI

Ne
n/n

ABTOPBI, COCTABUTEH

3arsaaBue (3aroJioBoK)

Tun (yueOHuK, yueOHOe
nocooue, yue0Ho-
MeToAnYecKoe mocooue,
NPaKTHKYM, Ap.)

I'ox n3nanus

KoaudecTBo B
HAY4YHOM
ounodmnoTeKe /
HaumenoBanne 96C

duxtenronsll, I'. M.

Kypc muddepennuansuoro u
MHTEerpanbHoro ucuuciaenus. B 3-x tr. Tom
1 : yuebnuk ams By3os / I'. M.
®duxrteHronbil. — 16-¢ u3a., crep. —
Cankr-IlerepOypr : Jlans, 2022. — 608 c.
— ISBN 978-5-8114-9332-6.

y4eOHHUK

2022

9BC «Jlaup»

duxtenronsll, I'. M.

OCHOBBI MaTEMaTHYECKOTO aHAJIN3A :
yueOHHUK U1 By30B / I'. M. @UXTEHTOIbII.
— 13-e u3n., crep. — Cankr-IlerepOypr :
Jlanb, 2022 — Yactb 2 : OCHOBEI
MaTeMaTuueckoro aHanuza — 2022. — 464
c. — ISBN 978-5-8114-9256-5.

y4eOHHUK

2022

9BC «JIlaup»

Tyran6aes, A. A.

OCHOBBI BbICIIEH MAaTEMAaTUKH : Y4EOHHK /
A. A. Tyran6aeB. — Cankrt-IletepOypr :
Jlanp, 2022. — 496 c. — ISBN 978-5-8114-
1189-4. — TekcT : SJIEKTPOHHBIH

y4eOHHUK

2022

9BC «Jlaup»

Jemugosuy, b. I1.

CO0pHUK 3a/1a4 ¥ YIpaXHEHUH 110
MaTeMaTH4YeCKOMY aHAIN3y : yueOHOe
nocobue st By3oB / b. I1. JlemunoBuy. —
24-¢ m3n., crep. — Cankr-IlerepOypr :
Jlans, 2022. — 624 c. — ISBN 978-5-8114-
9078-3. — Texkcr : anekTpoHHbIH // JlaHkb :
ANIEKTPOHHO-OMOTMOTEYHAsI CHCTEMa. —
URL.: https://e.lanbook.com/book/184105
(mata obpamenus: 06.09.2022). — Pexum
JOCTYTIA: JUIs aBTOPHU3. TTOJIb30BATEIICH.

yuebHoe nocobue

2022

9BC «Jlaup»




8.2. lonostHuTEILHAS JIUTEPATypPa

Tun (y4yeOHHK, yueOHOe

KoaunuecTBo B
HAY4YHOMH

Ne nocooue, yueoHo-
w/ ABTOPBI, COCTABUTEJIH 3arsiaBue (3aroJioBOK) MeTommaeckoe mocobHe, Toa n3nanus ouoduoTexe /
HanmenoBanme
NMPAKTHUKYM, JIP.) 3EC
1 | Hunaues B.C. Beiciias matemaruka : yueOnuk / B.C. VYueOHUK 2019 9BbC
[lIunayeB. — Mocksa : MH®PA-M, 2019. «ZNANIUM.CO
— 479 ¢. — (BpIcmiee oOpazoBaHue). — M»
www.dx.doi.org/ 10.12737/5394. - Tekcer :
anekTpoHHbId. - URL:
https://new.znanium.com/catalog/product/99
0716
2 | Pxesckuii C.B. Bricmas matemaruka : yuyeOnuk / C.B. Y4eOHuK 2018 3BC
PxeBckuil. - Mocksa : Undpa-M ; «ZNANIUM.CO
Znanium.com, 2018. - 814 c. - (Bsicmiee M
oOpa3zoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anekTponHkIit. - URL:
https://new.znanium.com/document?id=337
456
3 | Hanmios FO.M., XKypbenko | Marematuka : yued. nocodue / VYuebHoe nocobue 2019 OBC
JI.H., Huxonosa I".A., KO.M. [danunos, JI.H. Xyp6enko, «ZNANIUM.CO
Huxonosa H.B., Hypuesa I'.A. HukonoBa, H.B. Hukonona, C.H. M

C.H.; mox pen. XKXyp6enko
JI.H. , Huxonosoii . A. .

Hypuesa ; mox pen. JI.H. XXyp6enxo,

I'.A. HukonoBoii. — Mocksa : UHOPA-M,
2019. — 496 c. — (Bricmiee oOpa3oBaHue:
bakanaBpuar). - TekcT : 2IeKTPOHHBIH. -
URL:
https://new.znanium.com/document?id=327
832




8.3. Ilepeuens nmpogeccHoHAJBLHBIX 0a3 JAHHBIX M MH(GOPMAIMOHHBIX CIPABOYHBIX
CHCTEM

gﬁ HaumenoBanue Ccpuika

1 | Springer Nature (ITonmnorekcroBas Koywekius | https://www.springernature.com/gp/products
JKYpHAJIOB)

2 | Springer eBooks (ITommotekcroas | https:/link.springer.com/

KOJIJICKIMSI SJIEKTPOHHBIX KHUT U3/aTelIbCTBA
Springer Nature)

3 | ELIBRARY.RU (anekrponnas Oubimorteka | http://elibrary.ru
HAYYHBIX MyOJIMKAaIIHA)

8.4. [lepeyenb MporpaMMHOro odecrnedeHust

Ne Haumenosanue IO PexkBU3HUTHI )loronf)pa
n/n (nata, HOMep, CPOK AeHCTBHUA)
1 | WinPro 10 RUS Upgrd OLP NL | Toroop Ne 757 ot 04.07.2018, cpok neiicTBus -
Acdmc OeccpouHo;
Kontpakr Ne 1653 ot 14.12.2018, cpok neiictBus —
0eCcCpoYHO
2 | Office Stdandard 2013 Russian OLP | Koutpakt Ne 690 ot 19.05.2015, cpok aeiicTBus -
NL AcademicEdition OeccpouHO

8.5. Onucanune MaTepHaJIbHO-TEXHUYECKON 0a3bl, HEOOXOAUMOM AJIsI OCYIIECTBJICHUS
00pa3oBaTeILHOIO NMPoIecca MO JUCUMILIHHE

HaumenoBaHue 060py10BaHHBIX Y4eOHBIX

Ka0MHETOB, 1a0opaTopuii, MACTEPCKUX U

Ne ApP. 00bEKTOB Il IPOBEACHUS

/I | NMPaKTHYeCKHUX U JJa00PaTOPHBIX 3aHATHIA,
NMOMELIECHHU VISl CAMOCTOATEIbLHOMN

padoThl o0y4yaoumxcs (HoMep ayAUTOPHH)

Ilepeyenb 0CHOBHOTO 000pYyAOBaHHS

VYueOHast ayauTopust Ui mpoBeaeHns 3aHsATiid | CTONBI  YICeHWYECKHE JIBYXMECTHBIE U
JEKIIMOHHOTO THUMa. YuyeOHas ayauTopus s | TPEXMECTHbIE (MOHOOJIOKN), CTOJ
NPOBE/ICHUST 3aHATHI CEMHUHAPCKOTO THIIA. | TIPENOJaBaTeIbCKHHA, CTYIN
VYuyebHast  ayauTopus UL KypCOBOIO | IPEnoJaBaTelbCKUil, J0ocKa ayAuTOpHas
1 | MPOeKTHpOBAHUS (BBITIOJIHEHUSI  KYpPCOBBIX | (MesoBasi)

pabot). YuebHast ayauTOpHs IJIs IPOBEIACHUS
TPYTITOBBIX " WH/IMBHyaTbHBIX
KOHCYNIbTallMid. YueOHas ayauTopus i
NIPOBE/ICHUS 3aHATHHA TEKYIIEro KOHTPOJIS U
npoMexxyTouHol arrecranmu. (I'-440).

VYyeOHas ayautopus 11 npoBeaeHus 3aHATuil | CToJbl YYEHHUYECKHE JIBYXMECTHBIE
JIEKIIMOHHOTO THMA. YueOHas ayauTopus s | (MOHOOJIOKH), CTOJ IPeroaaBaTeNIbCKU,
MIPOBEACHUS 3aHATUNM CEMHHAPCKOTO THMA. | CTYJ IIPENOAABATEIbCKHMN, J0CKa
VYuyebHast  ayauropus UL KypCOBOTO | ayAMTOpHas (MeJoBasi)

o | IPOEKTHPOBAHHS (BBITIOJIHEHUSI  KYpPCOBBIX
pabot). YuebHast ayauTOpHs IJIs IPOBEIACHUS
PYHIOBBIX u WHIMBUAYAJIbHBIX
KOHCYNIbTallMid. YueOHas ayauTopus Jjs
IIPOBEJCHUS 3aHATUN TEKYIIEro KOHTPOJSA H
npoMexxyrouHoi arrecrauu (I'-409).



https://www.springernature.com/gp/products
https://link.springer.com/

HaumeHoBaHue 000PYyI0BAHHBIX Y4eOHBIX

Ka0MHEeTOB, J1a00paTOPHii, MACTEPCKHUX H

Ne Ap. 00bEKTOB /ISl IPOBEAeHUs

/0 | NpPaKTHYeCKHUX U JIaDOPaTOPHBIX 3aHATHH,
NOMeleHUuH JJISI CAMOCTOATEILHOMI

paboThl o0yuyaoumxcs (HoMep ayAuTOPUN)

Ilepeyenb 0CHOBHOTO 000pPYyAOBaHMS

3 [Tomemmenue mast camocToATeNlbHOW pPadoThl | CTONBI YYCHUYECKHUE, CTYJIbSI YACHUUECKHE,
obyuarommuxcst (I'-401). IIK ¢ BbIx0#0M B ceTb MHTEpHET

8.6 OnJiaiin pecypcbl:

[Tnarpopma  «Pocmucrant»: IK.rosdistant.ru. OmnnmaiiH-koHTEHT «BhICIIas MaTeMmaTHKa.
HuddepernnanbHoe U UHTETPATBHOE UCUHUCICHUE.

M3y4yeHnune MaTeprasia ¢ MOMOIIbIO JAHHOTO OHJIAHH-KOHTEHTA CIIOCOOCTBYET YIIyOJICHHIO U
3aKPEIUICHUIO TCOPCTUYCCKUX 3HAHUMA, MOJTYYCHHBIX HA JICKIHUSIX, 10 OCHOBHBIM TE€MaM Kypca;
Pa3BUTHIO NMPAKTUYECKUX HABBIKOB PEIICHHs THITOBBIX 3a/ay M0 yKa3aHHBIM TeMaM; 00eCIICUCHHIO
WHMBUIYaTbHOTO TOIX0/1a K 00yYEeHH0, BO3MOKHOCTH CTYICHTAM M3y4aTh MaTepHal B yI0OHOM
Temrie ¥ (opmaTe, MOBBIIICHUIO MOTHBAIMM CTYACHTOB K HW3YYCHHIO JMUCIMIUIMHBI 3a CUET
UCITOJIb30BAHUS HHTEPAKTUBHBIX SJIEMEHTOB U MYJIbTUMEIMHHBIX MATCPHAIIOB.

OHJIaiiH-KOHTEHT CITYXKHT TOTTOJHEHUEM K OYHBIM 3aHATHAM U Ja€T BO3MOKHOCTh CTYICHTaM
oonee 3GPEeKTUBHO H3yYaTh MaTEpUAll, MPEIOCTABISAS UM JOTOJHHUTCIBHBIC BO3MOKHOCTH IS
CaMOCTOSATEIILHON pabOThl M CAMOIIPOBEPKH.



MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
(enepanbHOE roCyAapCTBEHHOE OIOPKETHOE 00pa30BaTeIbHOE YUPEIKICHHE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUIA TOCYIAPCTBCHHBIN YHUBEPCUTET»

b51.0.14.03

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

Boicmasi matemaTtuka. U30panHblie pa3iesibl BbICHIEH MaTeMATHKH

(HauMeHo8aHUe OUCYUNIUHBL)

10 HAIIPABJICHUIO TOATOTOBKHU
22.03.01 MarepuajioBeI€eHUE U TEXHOJIOTUU MAaTEPHUATIOB

HaIpaBJIEHHOCTH (TIPOdUIIB)
WnxeHepus KOHCTPYKITMOHHBIX MAaTEPHAJIOB JUISl O€CIUIOTHBIX MOOWJIBHBIX CUCTEM

dopma o0ydeHHUs: OUHAs
I'ox nHabopa: 2026
Oomas TpymoemMkocth: 6 3E

Pacnpeue.ﬂeﬂue YaC0B JUCHHUIIMHBI IO CEMECTPpaM

CemecTp 4

dopmMa KOHTPOJIA | DK3aMEH Hroro
Bua zansaruii
Jlexun 32 32
JlaGopartopHbie
[TpakTHyeckue 64 64
IIpoMexyTouHas aTTecTalus 0,35 0,35
KonraktHas pabora 96,35 96,35
CamocrosTenbHas pabora 84 84
KoHTposb 35,65 35,65
Hroro 216 216




Pabouyto nmporpaMmy COCTaBUIIM:
JIOILIEHT, JoleHT, K.1.H. I[TaBosa E.C.,

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

JIOLEHT, Oo1EeHT, K..H. KpsutoBa C.A.,
(OondcHocmy, yueroe 36anue, cmenenb, Pamunus 1.0.)

JoueHt, K.11.H. Ky3nenosa O.A.

(Oondicnocmy, yueroe 36anue, cmenetsb, @amunus U.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

OtcyTcTBYyeT

Peuensent

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas nmporpamma aucuuIuinHbl coctasiieHa Ha ocHoBaHnuu ®I'OC BO u yyeOHOTO 1U1aHA
HamnpasyieHus noarotoBku 22.03.01 MartepuanoBeieHHE U TEXHOJIOTUH MAaTEPUAJIOB

Cpoxk aeiicTBusi padoyeii mporpaMMsbl THCHUILIMHBI 10 «31» aBrycra 2030 r.
YTBEPXJIEHO

Ha 3acemannu kadenper  "Bricmias MaTeMaTnka ¥ MaTeMaTHYECKOE 0Opa3oBaHue"

(mporoxon 3acenanus Ne 2 ot «12» centsiops 2025 r.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Ilens OCBOCHMS MUCHMIUIMHBI — OBJIAJICHUE COBPEMEHHBIM amapaToM MaTeMaTHKH JIJIs
I[aﬂBHeﬁ]HeI‘O HCIIOJIb30BAHUSA B APYTIUX O6J'IaCT$IX CCTCCTBCHHOHAYYHOI'O 3HAHUA W AUCHUILIMHAX
€CTECTBEHHOI'0 COJICPXKaHUs, MPHOOPETCHUE TEOPSTUYECKUX 3HAHWH 110 OCHOBHBIM pasjieiam
AUCHUIINIMHBI, TIOATOTOBJICHHUC K HW3YYCHUIO W IPUMCHCHHIO MATCMATUYCCKUX MCTOAOB B
poeCcCHOHATIBHON JEATEIbHOCTH, K CAMOCTOSATEILHOMY H3YYCHHIO TE€X Pa3/elioB MaTeMAaTHKH,
KOTOPbIE MOTYT HOTPEOOBATHCS JOMOJIHUTEILHO B MPAKTUYCCKONH M HCCIIEI0BATEILCKOW paboTe;
bopMUpOBaHHE  MAaTEeMaTHYECKOTO, JIOTHYECKOIO0 W aJrOPUTMHUYECKOrO  MBINUICHUS U
MaTeMaTHYECKOHN KyIbTyphl OaKaIaBpa.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO
JIMCUMIUIMHBl M TNPaKTUKH, HAa OCBOEHUU KOTOpBIX OasupyeTcs JaHHas JUCIUIUIMHA!

"BpIciiass mMaremaruka. DJIeMEeHThl BBICIIEH ajreOpbsl W reomerpuu', "BeIcinas mareMarHka.
JuddepeHnnaisHoe U HHTErPAIbHOE UCYNUCICHUS .

JIMCIMIUTMHBI U TIPAKTHKH, JUISI KOTOPBIX OCBOSHUE JAHHOMW TUCIUIUIMHBI HEOOXOIMMO KaK
npenmectByromnee: " Ousnka. Konebanus u Bonansl. Pusnka atoma”, "Mexanuka. ConpoTUBICHHE
MaTepPHaJIOB" . ».

3. Ilinanupyembie pe3yJbTaThl 00y4YeHUs

dDopmupyeMbie U
HNHaukaTopsl JOCTHKEHUS
KOHTPOJINpyeMble . IInanupyemsie pe3yjbTaThl
KOMIIEeTeHIIUH KOMITET eHIHH o0y4eHHUs
(Ko 1 HANMEHOBAHUE)

(Ko ¥ HAMMEHOBAHUE)
OIIK-1. Cnocoben OIIK-1.1. Hcnone3yet | 3HATH: OCHOBHBIE MOHSITUS
pelars 3a1a4u MaTeMaTUYECKUH  ammapar | MaTEMaTHUKH, a TAaKKe €€ IIPUIIOKEHUS B
npodeccnoHanbHOM aHAJIMTUYECKOW TEOMETPUU U | MPOPECCUOHANBHBIX TUCHUILTNHAX,
NESTEIbHOCTH, BBICILIEN anreOpbl Ipu | MeToAbl cOopa aHaiu3a U 00pabOTKH
MIPUMEHSISI METO/IbI pelieHnn nH(popManun
MOJIETTUPOBAHUS, npodeccHoHaIbHBIX 3aj1ay. Ymern: IIPUMEHSTh
MaTeMaTH4ECKOIr0 OIIK-1.2. [TpuMensieT | ectecTBEHHOHAYYHBIE u
aHaJIn3a, MaTEeMAaTHYECKUH  ammapar | oOIIenHKEeHEPHbIe 3HaHUA B
€CTECTBEHHOHAYYHBIEC U | aHAIMTUYECKON T€OMETPUH U | mpoheCCHOHATBHOMN IeATETbHOCTH
061H6HH>KeHepHBIe BBICILIEN anre6pLI npu | Baagers: METOAaMU MaTEMaTHUYECKOTO
3HAHHS pelIeHnn aHaJlu3a W MOJCJIHUPOBAHMUS B

NpOhECCHOHATILHBIX 3a]1a4. npodeccuoHaIbHON AEATEIbHOCTU

OIIK-1.3.  [lemoHcTpHpyeT

BJIaJICHUE HaBbIKaMU

MIPUMEHEHHUS

MaTEMaTUYECKOI0 armapara

AHAIMTUYECKON T€OMETPUN U

BBICILIEN anreOpbl pu

pelieHnn

npodecCHOHATIBHBIX 3aJ1ay.




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI



DopMBbI TEKYLLET0

B . HaumeHoBaHue TeM 3aHATHI Oonbem, HNuTepakrTusb, KOHTPOJIA
Mopnyas (pa3aeon) yueOHoit . Cemectp Bajibl
paGoTHI (yueoHoO¥ paGoThI) q. q. (HauMeHOBaHMe
OLIEHOYHOI'0 CpeCTBA)
Monyns 10. Jlek 1 Huddepennmanpapie ypaBHEHUS 4 2 -
Huddepenunansubie IIEpPBOTO MOPsIJIKA, OCHOBHBIE ITOHATHS.
YpaBHEHMSI VYpaBHEHUsI € pa3IeNAIOLMMUCS
nepeMeHHbIMHA. OTHOPOIHBIC
muddepeHIranbHble YpaBHEHUS.
Monyns 10. CP JY B nonueix quddepennnanax, 4 6 -
Huddepenunanbuble OJTHOPOJIHBIE, TUHEHHBIE.
YpaBHEHHSI
Monys 10. Ip1l Pemenue 1Y ¢ pazaensronmmucs 4 2 -
Juddepenumranbapie MepeMeHHbIMHU
YpaBHEHHS
Momyns 10. Ip 2 Pemenue oqHOPOIHBIX 4 2 -
Huddepenunanbuble JuddepeHIMaIbHbIX YpaBHEHUH.
YpaBHEHHS
Moayns 10. Jlex 2 YpaBHEHHUSI B ITOJIHBIX 4 2 -
Huddepenunanbupie muddepennuanax. Jluneitasie Y.
YpaBHEHUS YpaBHeHus bepuysuim.
Monys 10. CP Y Bepnymmu. JIOAY. JIHY. 4 6 -
Huddepenunanbuble
YpaBHEHHS
Monyns 10. Ilp 3 Pemenne /1Y B nonHbIx 4 2 -
HuddepenunanbHbie muddepermanax
ypaBHEHHUS
Momyms 10. Ip 4 Pemenue nuneinbix /1Y, ypaBHeHuit 4 2 -
Huddepenunanbubie bepnymn

YpaBHEHUSA




Monyns 10. Jlek 3 Y, nomyckaromue MmoHmKEeHNe 2
Huddepenunanbubie nopsaaka. JIOAY. JIHAY. Pemenue
ypaBHEHUS JIHAY metonom Jlarpanxa.
Monyns 10. Ip 5 Pemenue /1Y 2 nopsixa, 2
Huddepenunanbubie JIOITYCKAIOIUX MOHMKEHNUE NOPSIKA.
YpaBHEHMUSI
Monys 10. Ip 6 Pemenwne JIOY. Pemenne JIHJY 2
Huddepenunanbuble MeTozoM Jlarpanika.
YpaBHEHHS
Monyns 10. Jlek 4 JIHJY ¢ npaBoii yacTbio 2
JuddepeHnnanbHbe CIerraIbHOrO BUAA.
YpaBHEHMS
Monys 10. IIp 7 Pemenue JIHAY ¢ npaBoii yacTbio 2
Huddepenunanbuble CIELUAIbHOTO BUJA.
YpaBHEHHUS
Monyns 10. ITp 8 KonTponbhas padora no teme 2 20 KonTpoabHnas padora 1
Huddepenunanbuble «nddepennmanbHble ypaBHEHUS» 10 TeEME
YpaBHEHUS «Iuddepenumanpupie
YpaBHEHUS»
Mopyns 11. Jek 5 JIBOViHBIE MHTETPAJIBI, UX CBOMCTBA. 2
KpatHble unTErpasibl M3MeHeHne nopsiika HHTETPUPOBAHMSL.
Berauciienyie moBTOPHBIM
MHTETPUPOBAHHEM
Mopnyns 11. CP JIBOMHBIE MHTETPAIbI, BEIYUCICHHAE 10
KpatHble unTerpaist JBOMHBIX HHTErPAJIOB B IEKAPTOBBIX U
MOJISIPHBIX KOOpAUHATaX. TpoiHbIe
MHTETPaIbl, BIYMCIEHUE TPOHHBIX
WHTETPAJIOB B JICKAPTOBBIX H
WIMHAPHUYECKUX KOOPANHATAX.
Monyns 11. IIp 9 JIBOMHBIE MHTETPAIBI, UX CBOWCTBA. 2

KpatHble unTerpaibt

HN3meHeHue MopsJiKka UHTCTpUPOBAHU.




Monyns 11. IIp 10 Brruucnenue 1BOMHBIX HHTETPATIOB B 2
KpatHblie unTerpansl JIEKapTOBOM CUCTEME KOOPAUHAT
Monyns 11. Jlek 6 JIBOIiHBIC HHTETPAJIBI, B TIOJIIPHOM 2
Kpatuble nunTerpansl cucreMe koopauHar. [Ipunoxenus

JIBOITHOT'O MHTErpasa
Monyns 11. Ip 11 Brruucnenue o6béma urypsl ¢ 2
Kpatnbie unTerpaisl MOMOIIbIO ABOMHOTO HHTErpaja
Monyns 11. IIp 12 Brruucienue 1BOMHBIX HHTETPATIOB B 2
Kpatuble unTerpansl IIOJISIPHOM CUCTEME KOOPINHAT
Monyns 11. Jlex 7 TpoliHble HHTETPAJIBI, UX CBOMCTBA. 2
KpatHblie nnTerpansl Brrunciienre noBTOpHBIM

WHTETpUpOBaHueM. Brruucienue B

IMHAPHUYECKUX KOOPANHATAX.
Monyns 11. Ip 13 Brruucienue TpoiHBIX HHTETPAJIOB B 2
Kpartnbie nnTerpanst JIEKAPTOBBIX U IFJIMHIPHYECKIX

KOOpJMHATax
Monyns 11. IIp 14 KonTtponbHas pabora no Teme 2 15 Konrpomnsnas pabora 1
Kpatuble nnTerpansl «KparHble HHTErpaIBI» o reme «KparHbie
Monyis 12. Jlex 8 Uucnossie psiapl. CXOAUMOCTD 2
Psanp1 YHCIOBBIX psAn0B. HeoOxo1uMbIii

NPU3HAK CXOAUMOCTH. JlocTaTOo4YHbIe

MPU3HAKHU CXOJAUMOCTHU YHCIIOBBIX
Monyns 12. CP Yucnosble M QYHKIIMOHAIbHBIE PSJIBI. 10
Psinb [Tpu3Haku cxoAUMOCTH, 00JaCTh

cxoauMocTu. Psibl Dyphe.
Monyns 12. IIp 15 Heo6xoanMelii mpU3HaK CXOAUMOCTH. 2
Psnpr [Ipu3naku cpaBHeHus. [Ipu3Hak

HanamOepa. IHTerpaibHbINA U

paauKaibHbIM Tpu3Haku Komm
Monyns 12. IIp 16 JlocTaTouHbIE TPU3HAKU CXOAUMOCTH 2
Psnpr 4YUCIOBBIX psaoB. [Ipu3Hak

HanamOepa. IHTerpasibHbINA U
paauKaibHbIM pu3Haku Komm




Monyns 12. Jlek 9 3Hakouepenyromuecs psaasl. [Ipusznax

Psibt JleitOHuna. AGCOMIOTHAS U YCIOBHAS
CXOJIMMOCTH YUCJIOBBIX PSJOB.
@yHKUMOHANBHBIE psAJbl. CXOIUMOCTD
CTEINEHHBIX psA0B. IHTEpBan u paaunyc
CXOJUMOCTH.

Monyns 12. IIp 17 3nakouepenyromuecs psaasl. [Ipusznax

Psibt Jleit6Huna. AGCOMIOTHAS U YCIIOBHAS
CXOJIMMOCTHU YHUCJIOBBIX PSJIOB.

Monyis 12. Ip 18 Haxoxaenne 001acTa CX0IUMOCTH

Psnbt CTEINEHHOTI'O psja.

Monyns 12. Jlex 10 Psin Tetinopa (MaxkiopeHa).

Panpr [TpubnmxE€HHBIC BEIYUCICHUS
3HaYeHUH QYHKINU, OTIpEAECTEHHBIX
uHTerpanos. [pubnuxénHoe pereHne
muddepeHIaNbHBIX YpaBHEHUI

Monyis 12. Ip 19 Paznoxxenne HEKOTOPBIX

Psansr 3JIEMEHTApHBIX (PYHKIMN B P
Tennopa-MaxkiopeHa.

Monyns 12. IIp 20 [IpuOamxEHHBIE BHIYMCIECHUS

Psanp1 3HaYeHUH QYHKINUU, OTIPEAECTEHHBIX
uHTerpanos. [pubnmxénHoe pereHne
T depeHIMaIbHbIX ypaBHEHUH

Monyns 12. Jlex 11 Pansr @ypee. Paznoxenue B psajg

Psnpr @yppe 4ETHBIX, HEUETHBIX, 2 TT
NEePUOTNIECKUX (DYHKITHA.

Monyns 12. Ip 21 Paznoxenue B psin @ypbe QyHKIMIMA

Psannr

Monyns 12. Ip 22 KonTponbHas padota no teme «Psabi» 15 KontpomnsHas pabdora 3

Panp1 o TeMe «Psaas»




Monyns 13. Jlek 12 Crny4aiiHple COOBITHS, OTIEPAllUU B 2
Teopust BeposiTHOCTEN anreOpe coOBITHI, BEPOSTHOCTH

COOBITHS, CBOMCTBA BEPOSITHOCTH

coObITus [IpaBuiia BEIYHCICHHS

BEPOATHOCTEH. DJIEMEHTHI

KOMOMHATOPUKH.
Monyns 13. CP OcHOBHBIE IOHATHS TEOPUU 10
Teopust BeposTHOCTEM BEpOSTHOCTEN. 3a1aun

KOMOWHATOpUKH. Teopembl ClIoKeHMs,

YMHOXXEHHUS.
Monyis 13. Ip 23 Crnyuaitasie coObrTus. Kimaccudaeckoe, 2
Teopus BeposiTHOCTEH reOMETPHUYECKOEe, CTATUCTUYECKOE

OTIpeIeIICHNUs] BEPOSITHOCTH.
Monyns 13. IIp 24 3anaun Ha HOpMYIIbl KOMOMHATOPUKH. 2
Teopus BeposiTHOCTEH
Monyns 13. Jlex 13 VYcnoBHas BepoaTHOCTb. [lonHas 2
Teopus BeposiTHOCTEN BEPOSTHOCTb, (hopMyIsl baiieca.
Monyns 13. IIp 25 3aJa4uM Ha KJIACCUUECKOE 2
Teopust BeposTHOCTEN OIIpECIICHUE BEPOATHOCTU U

(b opMysbl KOMOMHATOPUKH.
Monyns 13. IIp 26 Pemenue 3ana4 no teme «Y cioBHas 2
Teopust BeposTHOCTEN BEPOATHOCTB»
Monyns 13. Jlex 14 IToBTOpHBIE HE3aBUCHMBIE UCIIBITAHMSL. 2
Teopus BeposiTHOCTEN ®opmyina beprysuim.
Monyns 13. IIp 27 Pemenue 3anau no teme «llonnas 2
Teopus BeposTHOCTEN BEpOSTHOCTH, PopMyiibl baiiecay
Monyns 13. Ip 28 Pemenue 3anau no teme «IloBTOpHBIE 2
Teopus BeposTHOCTEN HE3aBUCUMBIC HCTIBITAHUS.
Monyns 13. Jlex 15 Acumnrornyeckue GopMyIIbl: 2
Teopus BeposTHOCTEN ITyaccona, Myaspa-Jlamnaca.
Monyns 13. IIp 29 Pemenue 3anau no teme «Popmyna 2

Teopust BeposTHOCTEN

bepnymmm.




Monyns 13. ITp 30 Pemenue 3amau mpu momornu 4 2
Teopust BEpOATHOCTEMN ACUMITOTUYECKUX (POpPMYII.
Monyns 13. Jlex 16 Hrorosoe nosropeHue 4 2
Teopus BeposiTHOCTEN
Monyns 13. ITp 31 KontposbHas paboTa mo teme 4 2 20 Kontponbnas padota 4
Teopus BeposATHOCTEMN «Teopus BeposATHOCTEW o teMe «Teopus
BEPOSATHOCTEI»
PJI Brinonnenue kypca B CZ1O 2 42 20 [IpakTrueckue 3ananus
"Pocaucrant" B kypce C/1O
"Pocaouctant"
ITocemaemocts | [TocemaeMocTs 4 0 10 Bayuiel 3a
MOCENaeMOCTh
IIp 32 HTtoroBoe TecTupoBaHue 4 2 100 TectupoBanue
ITA [IpomexxyTounas arrectamnus (IK3aMeH 4 0,35 -
10 HAKOITUTEIIBHOMY PCUTHHTY)
KonTtpoms KonTtpoms 4 35,65 -
bb BonycHsle Oamts (3a ydacTue B 4 20
KOH(EpEeHIMSIX, OJTUMITHAAX )
Hroro:; 216 120




CxeMma pacuera UTOroBOro daJjia
(Cymma OayioB Mo BceM YYEOHBIM MEPOINPHUSATHSM, MPEIYCMOTPEHHBIM B Kypce + Oalibl 3a IMOCEMAaeMOCTh + pe3yibTaThl UTOTOBOTO
TECTUPOBaHUs), pazaenéHnas Ha 2. K momyuyeHHOMY pe3yibTaTy NpuOaBistoTcss OOHYCHbIE OasuIbl.



5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B mucnmmnuae “Beicmas maremaruka. M30paHHBIE pa3fenbl  BBICIICH MaTeMaTHKH'
UCIOJIB3YIOTCS:

- TEXHOJOTHSI MOJAYJIBHOTO M OJIOYHO-MOIYJIBHOTO OOy4eHHs (Conep:KaHue y4eOHOTro
MaTepuaia KECTKO CTPYKTYpPUPOBAHO B LIETSX €r0 MaKCUMAJIbHOTO YCBOEHHS, COIPOBOXKIACTCS
00s13aTeIbHBIMU OJIOKAMU YIIPAXXHEHUH M KOHTPOJIA);

- TEXHOJIOTHSl Pa3BUBAIOIIET0 OOydeHHs (MPOBEACHHE JIEKIMH, MPAKTHYECKUX 3aHSITHH,
KOHTPOJIBHBIX padoT, 3auéTa);

- TexHosorus quddepeHnpoBaHHOr0 00yueHus (MIpeaaraloTcs 3aJaHusl pa3IuYHOr0 YPOBHS
CJI0’KHOCTH);

- UH(OPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHH (IPUMEHEHHUE YYEOHBIX SJEKTPOHHBIX
U3J1aHUM, pecypcoB ceTu HTepHET, OCYIIECTBICHHE TECTOBOI'O KOHTPOJISI 3HAHUN ydaluxcs).

6. MeToauuecKue YKa3aHUus 110 0CBOCHHUIO U CHUIIIMHBI

OCHOBY TEOpETHYECKOro OOY4YeHHS! CTYJEHTOB COCTAaBIISIIOT JIEKIMH, B XOJE€ KOTOPOM
IpernojaBaTelb U3jiaraeT OCHOBHbBIE, HanOoJIee CI0KHBIE MOHATUS TEMBI, & TAK)KE CBA3aHHbBIE C HEl
TEOPETUYECKHE M MPAKTUYECCKHE MPOOIEeMbl, Ta€T PEKOMEHJAUHU U MPAKTUYECKOTO 3aHATHS U
YKa3aHUA JUIS BHITIOJTHEHUS] CAMOCTOATEIbHON PaboThlI.

B Xozme IeKIMOHHBIX 3aHATUH OO0ydYaroUmeMycsi HEOOXOAWMO BECTH KOHCIEKTHPOBAHUE
yueOHOro Martepuana, oOpamias BHUMaHHE Ha (POPMYIHPOBKH, PACKPBIBAIOIIME COJIEp:KaHUE
u3ydyaeMoil qucuuiuinHel "Beiciias Marematuka. M30paHHBIE paszienbl BbICHIEM MaTeMaTHKH'.
KenarenpHO oOCTaBIATH B paboOYuMX KOHCIEKTaX IOJs, Ha KOTOPBIX JelaTh MOMETKH,
NOTIEPKUBAIOIINE OCOOYIO BAXXHOCTH TE€X WM WHBIX TEOPETHUYECKHUX TOJI0KECHUH.

CamocrodrenbHas paboTa CTYAEHTOB SIBJISIETCS Ba)KHBIM BHJIOM Y4eOHOW J€ATEIbHOCTH.
CamocTosTenbHass paboTa BBINONHIETCS BO BHEAYJUTOPHOE BpeMs MO 3aJaHUI0 U TpU
METOAMYECKOM PYKOBOJICTBE IperoiaBaTesisi, HO 0€3 ero HeMmocpeICTBEHHOTO Y4acTHs.

CamocrositenbHast pabotra Ha tuiatrgopme «PocaucTaHT» CIOCOOCTBYET 3aKpEIUICHUIO
3HAHM, TOTyYEHHBIX Ha ayIMTOPHBIX 3aHATHUSX.

B npornecce camoctosaTensHON pabOThl CTYACHT MPUOOPETAET HABBIKM CAMOOPTaHM3AINH,
CaMOKOHTPOJIsl, CAMOYIIPABICHNUS U CTAHOBUTCS aKTUBHBIM CaMOCTOSTEJIbHBIM CYOBEKTOM yueOHOMH
JeSITEIbHOCTH.

B Xoxe moAroToBKM K MPAaKTUYECKMM 3aHATHAM CIEAyeT M3YYMTh KOHCIEKTHI JEKIHH, U
PEKOMEH/I0BaHHYIO JIUTEPATypy, YUYECTh PpEKOMEHJALMU MPernoaaBaressi, O3HAKOMUTBCS C
JIIEKTPOHHBIMU ~ ydeOHMKamMu Ha miatgopme «PocaucranT» OHIAWH-KOHTEHT: «BpIciias
MarteMaTHKa. MI30paHHbIe pa3/ienbl BBICIICH MaTEMaTHKN U OTBETHTH Ha BOITPOCHI CAMOKOHTPOJIS U
BBITIOJIHUTH BCE PAKTUYECKUE 3aaHUS.

BaxxHbIM KpHUTEpHEM yCBOSHHS TEOPHUH SIBIISIETCSI YMEHHE pelaTh 3a/1a4d Ha TPOHIECHHBIN
marepuai. Ilpu pemeHuMH 3agay HYXKHO OOOCHOBaTh KaXJblii 3Tam pELICHUs, HCXOAS U3
TEOPETUYECKHX MOJIOKEHIH N3y4aeMoro Kypca. Eciii CTyIeHT BUIUT HECKOIBKO MyTeH pelIeHus, TO
OH JIOJDKEH CPaBHUTh UX U BBIOpATh caMblil pallMOHaNbHBINA. Penienne 3a1a4 U npuMepoB CleayeT
u3Jarath MoApoOHO, BBIYMCIIEHUS pacrojaraTh B CTPOTOM MOPSAKE, OTAENsis BCIIOMOTaTeJIbHbIE
BBIYUCIICHUS OT OCHOBHBIX. [loTydeHHBII OTBET cieayeT NpoBepsATh CIOCO0AMH, BHITEKAIOIIUMH H3
CylllecTBa JaHHOW 3amaud. PemieHue 3amau ompenenéHHOro THUIMA HYXHO MPOAODKATH J0
nproOpeTeHus TBEPIbIX HABBIKOB B PEILICHHUH.

[1o 3aBepiIeHNIO U3YUEHHUSI MOAYIISI IPETIOAaBaTeNb IPOBOJUT KOHTPOJIbHYIO paboTYy € LIEbI0
NPOBEPKH U OLIEHKU 3HAHUM M yMEHUH CTyIEeHTOB. 3a7aHusi KOHTPOJIbHON pabOThl JOJKHBI OBITH
BBITNIOJTHEHBI aKKYPATHO, MOCJIEI0BATENIbHO, 0OOCHOBAHUE PELLIEHUS M OTBET 0053aTeNbHBI B KAXKIOM
3agaHud. lIpu BBIOJHEHWM KOHTPOJIBHBIX pabOT HE JOIYCKAaeTcs HCIOJIb30BaHUE MOOMIBHBIX
YCTPOMCTB U TraJI’)KETOB.



IIpy 1oaroTroBke K WMTOrOBOMY TECTHUPOBAHUIO CTYIEHT JOJDKEH IIOBTOPHO W3Y4YHUTh
KOHCIIEKTBI JIEKIIUI1 1 PEKOMEH0BAHHYIO OCHOBHYIO U JOIOJHUTENIBHYIO JINTEPATYPY, IPOCMOTPETH
pELICHUsT OCHOBHBIX 3aJla4, PEUIEHHBIX CAMOCTOSTEIIBHO M HA IIPAKTUYECKHUX 3aHATHUSAX, a TAKKe
COCTaBUTb ITUCbMEHHBIE OTBETHI HA BCE BOIIPOCHI, BHIHECEHHBIE Ha 3a4ET.



7. OueHOYHBIE CPEACTBA

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Koa xonTpOo/MpyemMoii KOMIIeTeH MU HaumeHoBaHue
Cemectp
(M1M ee 4aCTH) OLIEHOYHOI0 CPeACTBA
4 OIIK-1,1, OIIK-1.2, OIIK-1.3 KonTponbras pabota 1 mo Teme
"luddepenimanpHbie ypaBHEHUS
4 OIIK-1,1, OIIK-1.2, OIIK-1.3 KonTponbras pabota 2 o Teme
"Kparnbie unTerpansr
4 OIlK-1,1, OIIK-1.2, OIIK-1.3 Konrponbnas padota 3 o reme "Psiapr”
4 OIIK-1,1, OIIK-1.2, OIIK-1.3 Kontposbnas padota 4 o teme «Teopus
BEPOSTHOCTEI»
4 OIIK-1.1, OIIK-1.2, OIIK-1.3 [TpaxTuueckue 3aganus B kypce C/1O
"Pocaucraut"
4 OIlK-1,1, OIIK-1.2, OIIK-1.3 Bompocsr k sx3ameny NeNe 1-67
4 OIlIK-1,1, OIIK-1.2, OIIK-1.3 Hrorosoe TectupoBanue yepes LT

7.2. TunoBblie 3alaHusl WJIM MHBIC MaTEepUalibl, H606X0}1HMBIC AJIA TEKYIEro KOHTPOJIsA

7.2.1. KouTpoabHas padora 1 no teme "/Inddepenuuanbubie ypapnenus'
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosbie npuMepsbI 3aaHUH

Bapmuanr 1
X2
1. xy'=y+—;
y
2. Yy +yctgx= CoSX;
3. xy"=y'+1,
4. y'+4y' =3-x;
er
5 y'-4y' +4y= 2z
Bapmuanr 2
X2 +y°
1. y'=
V=0
npu y(1) =0;

2. y+y=.y-x;

3. 2y =1+Yy?%

4. y'+2y' +y=2¢e";
5 y'+4y=

COS2X

Bapuanr 3
X+Yy .
x+2y’

y'=-




2 yy¥_Inxl,

X X
3. y'(y-D=2(y),
npuy()=2,y'1)=-1
4. y"-2y +10y=sin3x;

X

" ! e
5 y'+2y +y=7
Bapuant 4
1. y'+2\P—y:o,
X X
npu y(1) =0;
2. y’+X:x2;
X
3. yy/r + yr2 — y!3;

4. y"+y —2y=8sin2x;
-3x

5. y”+6y’+9y:e—-
X

Kparkoe onucanue u perjiaMeHT BbINOJIHEHHSA
KonTponbHast pabotra 2 BBHINOJHSAETCS CTYAEHTAMM Ha IMPAKTUYECKOM 3aHSATUHU, Ha
BBINOJIHEHHE paboThl OTBOAMUTCSA 2 yaca. [Ipy BHINOIHEHNH KOHTPOJIbHON pabOThl CTYAEHTHl MOTYT
MOJIb30BAThCS OYMaKHBIMH HOCUTEISIMH HH(OpManuu (KOHCIIEKTaMHU JIEKIUKA M TMPaKTHYECKUX
3aHATUH, CHOPAaBOYHBIMM MaTepualaMH, Y4eOHMKaMM, Y4eOHO-METOAMUYECKUMH MOCOOUSMU).
3anpernieHo nojab30BaThCsl MOOMIBHBIMU YCTPONCTBAMH U TaIKETaMHU.

Kpurepuu onenku:

KonrtponbHas pabota cogep kUt 5 3ajjaHuid, KaKJJ0€ 3a/1aHue olleHuBaeTcs B 4 Oana.

4 Oamna BBICTABISIETCS CTYACHTY, €CIIM 3aJaHHW€ BBIMOJHEHO B TIOJHOM O00BEME,
IPOCIIEKHUBAETCS YETKOE YCBOCHUE CTYJIEHTOM MaTepuana MOJIYJIs; MOJIHbIE, pa3BEPHYTHIE OTBETHI
Ha BCE TIOCTABIICHHBIE BOIIPOCHI,

3,5 GaJa BBICTABIISIETCS CTYACHTY, €CIIU 3a/1aHUe BHIOIHEHO B 00bEMe oT 80 % u BbIILIE;

3 Oayuta BRICTABIISETCS CTYACHTY, €CIIU 3a1aHHe BBITIOJHEHO B 006&Me oT 70 % 10 79 %

2,5 Oasuta BBICTaBIISIETCS CTY/IEHTY, €CJIM 3aJlaHKe BBINOJIHEHO B 00bEMe oT 60 % 110 69 %

2 OaJI BBICTABIISIETCS CTY/ICHTY, €CIIH 3a/IaHue BHITIOTHEHO B 00BEMe oT 50 % 10 59 %

1,5 6anna BeICTaBIISCTCS CTYICHTY, €CIIM 3aJ]aHKe BBITOIHEHO B 00b&Me oT 40 % 110 49 %

1 Gasta BBICTABIISIETCS CTYJICHTY, €CJIH 33JIaHUE BBIMOIHEHO B 006EMe oT 30 % 10 39 %;

0,5 Gayna BbICTaBIIsIETCS CTYACHTY, €CIIH 3a/laHue BhINONIHEHO B 00bEMe oT 20 % 1o 29 %

0 GayTOB BBICTABJISETCS CTYACHTY, €CIIH 3a/IaHHe BHITIOJTHEHO B 00BEMe Meree 20 %.

7.2.2. KonrpoJabHas padora 2 no reme ""KpatHble HHTErpaiabl'
(HaumeHOBaHUE OYEHOYHO20 CPedCmsa)

Tunossle npuMepsbl 3a]aHU

Bapuanr 1
1. VI3MEHWTL TIOPSIOK MHTETPUPOBAHUS B WHTErpane | ? dy | Y _dx w HaiiTH wIomans
-1 y2_2

burypsi.
2. Beruncnuth ffD x%ydxdy, ecnu D: y = x?%, y? = x.



1 Vi-x2 [1-x2-y2
3. BBIMMCIIUTD B NOJAPHBIX KoopauHatax [ dx [, ’WQ/]Z dy.

4. PacCTaBUTH NPEJIENBI HHTETPUPOBAHKS B TPOMHOM HHTErpaie | fv f(x,y,z)dxdydz, ecnu
obsactp V orpaHrueHa NOBEPXHOCTIMU X = 2,y = 4x,y = 3Wx,z>0,z = 4. [Toctpouts 061aCTH
HHTETPUPOBAHHSL.

5. BBIUHCITHTH C TIOMOIIBIO MTHHAPHYECKHX Wik cdeprueckux koopmunar [[f, ydxdydz, rne
Vix?+y2+22=4,x>0,y>0,z>0.

Bapuanr 2

2++/x "
fx dy W HalTH TUIOIIANb

1. V3MeHUTh TIOPAJOK MHTErPHPOBAHHS B HHTErpase f: dx
burypsi.
2. Berauciuts [f xy?dxdy, ecmu Dy = x?, y = 2x.
f\/m 1 d
0 Vi-x2-y?

4. PacCTaBUTH NPEJIENbI HHTETPUPOBAHKS B TPOHOM HMHTErpane | fv f(x,y,z)dxdydz, ecnu

0
3. BBIYMCIIMTH B MOJAPHBIX KOOpAMHATAX | 73 dx

obnacts V orpanuyena nosepxHoctamu x = 1,y =3x,y =0,z > 0, z = 2(x? + y?). I[locTpouts
00J1aCTh HHTETPUPOBAHHSI.
5. Bpmuuciauth ¢ MOMONIBIO  MWJIMHAPUYCCKUX WIH  CPEPHUECKUX  KOOPIUHAT

JIf, v x? + y?dxdydz,tne V: 2> = 2(x* + y*),z =2,y 2 x,y =2 —x,2 2 0.

Bapuant 3

4 Vx o
1. V3MEHHTH TOPSIOK HHTETPUPOBAHUS B HHTErpae fo dx f_ ix dy W HalTH IUIOIIA/Ib

burypsl.
2. Borucouts [[ (x + y)dxdy, e D:y = x, y* = x.

5 V25-x2 tgx2+y?
3. BrrancinuTe B TOISIPHEBIX KOOpAUHATAX dx — d .
p piI s g oy

4. PacctaBuTh TpeneNbl MHTErpupoBanys B Tpoitnom unterpane [ff f (x,y, z)dxdydz, ecin

ob0nactb V orpaHuueHa moBepxHocTsIMH X = 1, y =4x, z = @, z 2 0. Iloctpouts o0nacteb
UHTETPUPOBAHMS.

5. BBIYMCITUTEL C MOMOIIBIO UIMHAPUYECKHX WM chepHuecKuX KOOpAWHAT | fV z?dxdydz,
rmeV:1<x?2+y2<36,x>0,y>x,z=>0.

Bapuanr 4
2

1. VI3MEHUTH MOPAIOK HHTETPUPOBAHUS B HHTETPAIE . 12 dy [ 0; dx u HaiiTn WIoWanL UIypHL.
2. Boruucouts [[ x?ydxdy, ecm D:y =2 —x,y =x,x 2 0.

3. BBIUHCTUTP B MOJSIPHBIX KOOPIUHATAX fol dx fom In(1+x%+y?)dy.

4. PacCTaBUTH MPEJIENBI HHTETPUPOBAHKS B TPOMHOM HHTETpase | fv f(x,y,z)dxdydz, ecnu
o6nacTs V orpaHMYeHa MoBepXHOCTAMU X =3, ¥y =x, y = 0,z > 0, z = 3x% + y2. TlocTpouTs
00J1aCTh UHTETPUPOBAHHUSI.

5. BBIYHCITUTE C OMOIIBIO [MIMHAPHYECKUX WK ChepHIECKUX KoopuHaT [ fv ydxdydz, rne
Vix?+y2+22=32,y2=x%2+2%y2=0.

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponbHast pabotra 1 BbIMOJHSETCS CTYIAEHTAaMM Ha TMPAKTUYECKOM 3aHSATUHU, Ha
BBINOJIHEHHE pabOThl OTBOAMTCS 2 4yaca. [Ipu BHIMOIHEHUN KOHTPOJIBHON pabOThI CTYAEHTHI MOTYT
MOJIb30BAThCA OyMa)XHBIMU HOCHUTENSIMU HHGpopManuu (KOHCTIEKTaMHM JEKUUH W MPAKTHUYECKUX



3aHATUH, CHPAaBOYHBIMU MaTepUalaMu, Y4YeOHHKaMH, Y4eOHO-METOAMUYECKUMH MOCOOUSMHU).
3arpenieHo noiIb30BaThCsl MOOUIBHBIMHU YCTPOMCTBAMHU U TaIKETAMHU.

Kpurepun oneHku:

KonrtponbHas pabota cogep KUt 5 3ajaHuid, KaKJJ0€ 33/1aHue OIleHUBaeTCs B 3 Oaia.
3 GaJu1a BBICTaBIISIETCS CTYJIEHTY, €CIM OTBET Ha BOIIPOC IIPHBEJIEH B ITOJIHOM 00BEME;
2,5 Oasta BBICTABIISIETCS CTY/ICHTY, €CJIM OTBET Ha BOIPOC npuBeneH B 00béMe oT 80 % u BbIIIE;
2 GaJiia BBICTABJISICTCSI CTYICHTY, €CJIM OTBET Ha BOIPOC IpuBesieH B 00bEMe oT 60 % 110 79 %
1,5 6ania BeICTaBIISICTCS CTYJICHTY, €CJIM OTBET Ha BOMPOC mpuBeaeH B 00bEMe oT 40 % 10 59 %
1 Gasn BeICTaBIsIETCS CTY/ACHTY, €CJIM OTBET Ha BOIIpOC mpuBeaeH B 00bEMe oT 21 % 10 39 %
0 GayIOB BBICTABIISIETCS CTYJICHTY, €CJIM OTBET Ha BOIPOC MpuBeacH B 00béMe meHee 20%.

7.2.3. KoutpoJbHasa pa6ora 3 mo teme ""'Psiabr'’
(HaumeHoBaHUE OYEHOUHO20 CPedCmea)

Tunossie npuMepsl 3a1aHUM

Bapuanr 1
1. UccnenoBarh Ha CXOAUMOCTb

o (Bn+2) & (n+2

2 Z 10" ) Z 3n-1

n=1 n=1
2. OHpe,I[eJ'II/ITb HHTCPBAJI CXOJUMOCTH pAaa U UCCIICA0OBATL €TI0 CXOAUMOCTDb Ha I'paHUIax:

1) Z Yn+1 (r+3)"2)3 107"
n=l1

n=1

3. BI)I‘H/ICJ'II/ITB NPUOTIKEHHO 3HaueHUEe PYHKIMH ¢ yka3aHHOH TouHOoCcThio  In X 10 0.0001

2
4. BeraucauTts ¢ TouHocThIo 110 0,001 I e dx
0

5. Paznoxuts B psin @yphe Ha 3alaHHOM UHTEpBaJie ()yHKIUIO
f(x)=x>+2 na(-1,1)

Bapuanr 2
1. MccnenoBaTh Ha CXOOUMOCTD

2

0350 z(z’jjgj ,

2. OHpeI[eJ'H/ITB I/IHTepBaJI CXOOANUMOCTHU p}I[[a " UCCJICa0BATh €0 CXOOANMOCTH Ha FpaHI/II_IaX:
o 5 © n
n X
1) _xn 2) (_1)n+l r
n 9 )
n=1 2 n=1 n

3. BBI4HCINTS IPHONMKEHHO 3HaUeHNe (yHKIHH ¢ yKa3aHHOM TouHocThio  Sin16° 10 0.0001
0.1

4. Beraucuth ¢ TogHOCTHI0 10 0,001 J sin(100 x> )dx
0

5. Paznoxuts B psin Pypbe Ha 3alaHHOM HUHTEpBaIe (HYHKITUIO
—Lnpu...— 7 <x<0,
f(x)=

Lnpu..0<x<r,

Bapuanr 3
1. UccnenoBats Ha CXOOUMOCTD



n

10"2n!
Y Z‘ (2n!)’ 2(3 +1j

2 OHpGI[eJII/ITb I/IHTepBaJI CXOOIUMOCTHU p;ma 1 UCCJICA0BATh €Iro CXOAUMOCTH Ha rpaHHuax:
1) Z (x+2) 2)Zn'x

3. Beruucnuth npuOiImKeHHo 3HaYeHne QyHKIUI ¢ yKa3aHHOU TOYHOCThIO /1,004 10 0,0001

-2z

4. Beraucauts ¢ TouHocThio 10 0,001 J._—dx
X
0

T—X

5. Paznoxurts B psn @ypre Ha 3aganHOM MHTEpBase yHKImI0 f(X)= npu 0 <x<2m

Bapuant 4
1. UccnenoBaTh Ha CXOQUMOCTD

n’3"
a) 0)
Z(2n+l)ln (2n+1) ;(2 +1)"
2. OHpe,I[eJ'II/ITb HHTCPBAJI CXOJUMOCTH pAda U UCCIICA0OBATL €TI0 CXOANMMOCTb Ha I'paHUIax:

(Bn-2)(x-3)" N el el
; T 2);(;1 13" x

3. Beraucnuth npuOIMKEHHO 3HAUCHUE q)yHKuI/Iﬁ C YKa3aHHOW TOYHOCTBIO SiN 10° 10 0.0001

1.5
4. Beraucauth ¢ TouHocThio 10 0,001
'[ o N27 +x°
5. PaznoxuTts B psin Oypbe Ha 3alaHHOM HUHTEpBaie (HYHKITUIO
2,npu..0<x <1
f(x)= na (0,2)

x,npu.. 1< x <2

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponbHast paGota 3 BBINOJHSETCA CTYAEHTAMH Ha NPAKTUYECKOM 3aHATHH 22, Ha
BBITNIOJIHEHHE PabOThl OTBOAUTCS 2 Yaca. [Ipu BBITOJIHEHUU KOHTPOJIbHON pabOThl CTYAEHTHI MOTYT
MOJIb30BaThCsl OYMaKHBIMU HOCUTENSIMH HMH(OpManuu (KOHCIIEKTaMH JIEKIUH M MPaKTUYECKUX
3aHATHH, CHOPAaBOYHBIMU MaTepualaMy, ydyeOHHKaMHu, Yy4eOHO-METOAMYECKUMH MOCOOUSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBLHBIMHU YCTPOHCTBAMHU U TAKETAMHU.

Kpurepun onenkmn:

KonTponbHas padoTta COAep UT 5 3aaHMiA, KOKI0e 3aJaHke OICHUBACTCs B 3 Oasia.
3 Gasuta BBICTABIISIETCS CTYJIEHTY, €CJIM OTBET Ha BOIIPOC MPHUBEIEH B ITOJIHOM 00BEME;
2,5 Oaruta BBICTABIISIETCS CTY/ICHTY, €CJIM OTBET Ha BOIPOC MpuBeneH B 00bEMe oT 80 % u BhIIIE;
2 Gajuia BBICTABIIAETCS CTYJIEHTY, €CJIM OTBET Ha BOIpOC MpuBeieH B 00bEMe o1 60 % 110 79 %
1,5 Ganna BeICTaBIISIETCSI CTYJICHTY, €CJTM OTBET Ha BOMpOC TpuBeeH B 00béMe oT 40 % 10 59 %
1 Gasn BeICTaBIISIETCS CTY/IEHTY, €CIIM OTBET Ha BOIPOC MpHBeseH B 00béme oT 21 % 10 39 %
(0 GayuTOB BBICTABIISIETCS CTYNIEHTY, €CITH OTBET Ha BONPOC MpuBeeH B 00bEMe MeHee 20%.

7.2.4. KoutpoJbHas padora 4 no teme ''Teopusi BepositHOCcTEH"'
(HaumeHOBaHUE OYEHOYHO20 CPedCmea)

Tunossle npuMepsl 3a1aHU



BapuanTt 1

1. K omacHOMy neperpeBy ABUraTesnsi IpUBOIAT 1e(eKThl: A3 — HEHCIIPaBHOCTh TEPMOCTATa,

A2 — noxarekaHue BoJbl U3 paguaropa, Al — 60ibLIOE OTIOKEHUE CJIOS] HAKUIIM Ha CTEHKAaX.
Omnwucare COOBITHS:

B — Hu onHoro nedexra Bo Bpems padboTsl Apurarens; C — TOJbKO OAUH Ae(EKT;

I — tpu nedexra; E — Tonbko aBa nedekra; @ — xots Ob1 0quH 1edeKT;

Y — xots Ob1 1Ba nedexra; K — He Oonee nByx nedekTos.

2. B suBape BA3 otrpy3un M aBromo6uieit mapku 0101 u N aBromobuneit mapku O111.
[Tonydyena uH(OpMaLus 0 TOM, 4TO B IYTH CJIEIOBaHUS MOBPEXKICHbI JBa aBToMoOMis. KakoBa
BEPOSTHOCTb, YTO IMOBPEKICHBI AaBTOMOOWIIN PA3HBIX MapOK?

3. B motepee 100 OGuneroB, cpear HUX OAWH BBHIATPHIIN B 50 py0., 3 BeIMrpbIma mo 25.,6
Berpbimeit mo 10 py6., u 15 Bemrpemmeir mo 3 py6. Hekro moxymaer oaun Ouner. Haitu
BEPOSTHOCTb:

a) BbIUTpaTh HE MeHee 25 pyo.;

0) BeIUTpaTh He Ooree 25 pyo.

4. TlepBoe opyaue 4-opyauiHON OaTtaped MPUCTPENSHO TAK, YTO BEPOSTHOCTH IMONaJaHus
paBHa 0,3; ocTanbHbIe TPU OPYAUS COOTBETCTBEHHO BeposTHOCTh monananus 0,2. s nopaxeHus
LeIU JI0CTaTOYHO OJHOrO MomnafaHus. J{Ba opyaus Mpou3BeNIM OJHOBPEMEHHO IO BBICTPENY, B
pe3ysbTaTre yero Lejib Oblia nopaxeHa, HaliTu BeposTHOCTh TOTO, YTO MIEPBOE OPYIHE CTPEIISIIO.

5. UcnpiTyemblil mpubOp COCTOUT U3 TPEX MAJIOHAIEKHBIX 3JI€MEHTOB. OTKa3bl 3JIEMEHTOB 3a

HEKOTOpO€e BpeMs T HE3aBUCUMBI, & X BEPOATHOCTH PaBHBI COOTBETCTBEHHO P,, P, P,. Haitn

3aKOH pacCnpeaciCHus, MaTcMaTHU4YCCKOC OXHWAaHUC, MOAY, AUCICPCHIO 4YHUCIa HCEOTKAa3aBHIUX
JJICMCHTOB. HOCTpOI/ITB Q)YHKHI/IIO pacipeaciICHus. OHpeI[eJ'II/ITB BCPOATHOCTH TOI'O, YTO OTKA3aBIIHX

351eMeHToB Oyner He 6onee n P, =0,03; P, =0,02; P, =0,01; n=2.

Bapmuanr 2

1. Hlaxmatuct urpaer Tpu naptuu. PaccMoTpum coObiTus: Al — BbIMIpaTh y MPOTHBHUKA
NEPBYIO NMapTHIO; A2 — BBIMTPaTh Y NPOTUBHUKA BTOPYIO MAapTUIO; A3 — BBIUIPATh y NPOTHBHHKA
TPETHIO MMAPTHIO.

Omnwucare cobbITHs: B — He BeIUrpaTh HU 0AHOM mapTun; C — BBIUTPATh TOJIBKO OJIHY MAPTHUIO;

J1 — Beiurpate Bce Tpu naptuu; E — BeIMrparh TONbKO ABe mapTuu; @ — BHIUTpaTh XOTS ObI
onHy naptuto; K — BeIUrpath XoTs OBl 1BE MapTUH.

2. 13 50 BonpocoB ctyaeHT Belyumi 40. KakoBa BEpOSITHOCTb, UTO €My JI0CTaHeTCs OuIieT ¢ 2-
Ms U3BECTHBIMU Bompocamu. (B Guiere 2 Bompoca).

3. Urpa «CropTiioTO» NnpenycMaTpruBaeT MOIHBIN BBIUTPHILI IPH OTraJibIBaHUM 6 HOMEPOB U3
49. OnpenenuTb BEpOSITHOCTH MOJTHOTO BBIMTPHILIA NP 3aMIOJTHEHUH OJHON KapTOUYKH.

4. Ctpenok A mopakaeT MHUILIEHb IIPH HEKOTOPBIX YCIOBUSAX CTPENILOBI C BEPOSTHOCTHIO P1 =
0,16, ctpenok B — ¢ BeposarHocThIO P2 = 0,5, ctpenok C — ¢ BeposaTHocThIO P3 — 0,4. CTpenku nanu
3aJIl 10 MMILEHU, U ABE IyJIU MONalu B 1enb. YTo BepodTHee — nonan crpeiaok C B MULIEHb WU
HeT?

5. Iocne nnuTenbHONM HKCILTyaTalliM TEXHUYECKOIO YCTPOMCTBA MPOBEPSETCS UCIPABHOCTH
TPeX OJHOTHUITHBIX Y3JIOB 3TOT0 yCTpoiicTBa. BeposiTHOCTh 00HapykuTh y3en HeucnpaBHbiM 0,4. X —
YHCJIO HEUCIIPABHBIX Y3JI0B.

Bapuanr 3

1. Crynent cnan B ceccuro 3 sk3ameHa. Paccmotrpum coOwitusi: A1 — oT/IMUHAs OIIEHKA Ha
IIEPBOM dK3aMeHe; A2 — OTJIMUHAs OLIEHKA HAa BTOPOM 3K3aMeHe; A3 — OTIMYHas OLIEHKA Ha TPEThEM
9K3aMEHe.



Omnwucare coObITHs: B — ceccuro cnan 6e3 oTM4HbIX o1eHoK; C — Ha OTIMYHO CAAJT TOJIBKO
OJIMH 3K3aMeH; /[ — Ha OTVIMYHO CAaHbI BCe SK3aMeHbl; E — Ha OTJIMYHO CAAaHBI TOJIBKO J[BA 9K3aMEHA;
[’ — Ha OTNIMYHO cJaH XOTs Obl OIMH 3k3aMeH; @ — Ha OTIMYHO CAAHBI XOTS ObI 1Ba 9K3aMEHa.

2. g GecripensiTCTBEHHOTO T0JIeTa HaJl TEPPUTOPHEH, caMOJIeT, MPUOIMKAICh K HEH, TOJaeT
[0 pajio MAapOJIbHYIO KOJOBYIO TPYIIy, COCTOSIIYI0 M3 HECKOJIbKMX To4yeK M Tupe. Haiitu
BEPOATHOCTb TOTO, YTO PATUCT, HE 3HAIOLIMI MapOIbHYIO TPYIILY, YraJbIBacT ee, MepeaaB KaKyro-
HUOYIb IPYIITY HAayraj, €CJIy YUCIO0 KOJOBBIX 3JIEMEHTOB (TOYEK U TUPE) B IpymIe S.

3. 3amok umeert 4 nucka o 10 mudp (0, 1, 2, ... 9). KakoBa BEpOSATHOCTb OTKPBITh KaMePy

4. B 1ByX ypHax MMEIOTCS YepHBIE U OeJble maphl; B IEpBOil ypHE — 3 OenbIX, 4 YepHBIX; BO
BTOpOM — 5 Genbix, 3 yepHbIX. VI3 mepBoii ypHBI Haymady OepyT JBa I1apa, U3 BTOPOM — OJUH IIap.
OTu Tpu 1Iapa NOMELIAIOT B TPETbIO YpHY. M3 TpeThell ypHbI BbIHMMAOT OJuH Iwmap. Haiitu
BEPOATHOCTH TOTO, YTO OH OEJIbIH.

5. Ilo nuHMM CBSA3M MEpeAaeTcs: KOOAUpoBaHHbI ¢ nmomotipio OykB A,B,C Tekct. BepostHOCTh
nepenadu otaeabHbIX OykB TakoBa: P(A) =0,5; P(B) =0,3; P(C) = 0,2. BeposSTHOCTb HCKaKEHHUS ITPH
nepegave oTaeIbHBIX OyKB paBHa coorBercTBeHHO: 0,01; 0,03; 0,02.

a) HaiiTu BeposATHOCTb COOBITHS, YTO CUTHAI U3 ABYX OYKB MPHUHAT 0€3 UCKAKEHUII;

0) Uemy paBHa BEpOSITHOCTh TOTO, YTO MepenaBaics curHan AB, eciu curnan u3 nByx OykB
MPUHAT 0€3 UCKAKCHUIA?

Bapuanr 4

1. IIpousBeneH 3amep AMaMeTpa y Tpex BalnukoB. PaccmoTpum cobeitus: Al — anuHa quamerpa
MIEPBOT0O BaJIMKA y/IOBJIETBOPSET AOMyCcKaM; A2 — IJIMHA MaMeTpa BTOPOro BajIuKa YJOBJIETBOPSET
nonyckaM; A3 — [UIMHA JUaMeTpa TPEThEro BalMKa YJOBIETBOPSET AOMYCKaM.

Ornucath coObITHs: B — nuameTp Bcex BaJMKOB HE YAOBIETBOPAIOT Aomyckam; C — TOJIBKO Yy
OJIHOTO BAJIMKA JTUAMETP YIOBJIETBOPSAET Jomyckam; J| — nuamerp TOJIBKO y JBYX BaJMKOB
YAOBIIETBOPSIET onyckaM; E — nuameTp Bcex BalMKOB yIOBIETBOpSET Aomyckam; [' — auametp no
KpaliHe Mepe OJIHOTO BajuKa yAOBJIETBOpseT pomyckaMm; K — nuamerp mo kpailiHeW Mepe IBYX
BAJIMKOB YIOBJIETBOPSIET JOMYCKaM.

2. Y4acTHUKOB MarteMmatuueckoi omummuassl (100 den.) meTonoM kepeObeBKH pa3omim Ha
JIB€ TPYyNIbl U paccaalyii IO pa3HbIM ayauTopusM. KakoBa BepOSTHOCTb TOrO, 4YTO JBOE
MPETEHACHTOB Ha MEPBOE MECTO OKAXKYTCS B PA3HBIX ayTUTOPUSIX?

3. Ha nsatu kaproukax Hamucath OykBel A, A, K, H, V. KakoBa BeposiTHOCTh, YTO TIpU
CIIy4aifHOM pacIoJIOKEHUH KapToyekK B psijl, noaydutcs ciioBo «HAYKA»?

4. JIBa naTurKa MOCHUTAIOT CUTHAJIBI B OOIIMI CUTHAM CBS3H, IPUYEM YUCIIO CUTHAJIOB IIEPBOTO
M BTOPOTO JaTuWKa OTHOCATCS Kak 3:2. BeposTHOCTh MONYYUTh MCKAKEHHBIA CUTHAI OT MEPBOTO
natuuka 0,05, ot BToporo — 0,06. KakoBa BepoSATHOCTh TOTO, UTO HayJady BHIOpAHHBIN U3 00IIEro
KaHaJla MCKa)KCHHBIM CUTHA MOCTIaH EPBBIM TATYUKOM.

5. UcnbiTyemblii mpuOOp COCTOUT U3 TPEX MATOHAACKHBIX 21eMEHTOB. OTKa3bl SJIEMEHTOB 3a

HEKOTOpO€e BpeMs T HE3aBMCHUMBI, a UX BEPOATHOCTU PaBHBLI COOTBETCTBEHHO P, P,, P,. Haitu

3aKOH pacHpe/eNieHus, MaTeMaTH4eCKOe OKHUJIaHWE, MOJy, AMCIEPCHI0 YHUCIa HEOTKAa3aBIIMX
anemeHToB. [TocTpouTs QyHKIHIO pactpeneneHust, OnpeneauTs BEpOITHOCTh TOTO, UTO OTKA3aBIITUX

sneMeHToB Oyner He 6onee n P, =0,04; P, =0,03; P, =0,02; n=1.

Kparkoe onucanue u perjiaMeHT BbIIIOJIHECHHUS
KonTponbHast pabora 4 BBINONHSETCS CTyJIEHTAaMH Ha MpakThudeckoMm 3aHsatuu 30, Ha
BBINOJIHEHHE paboThl OTBOAMTCS 2 vaca. [Ipu BHINOIHEHUH KOHTPOJIbHON pabOThI CTYAEHTHl MOTYT
M0JIb30BAThCA OyMa)XHBIMU HOCHUTENSIMU HHGpOpManuu (KOHCTIEKTAMHM JIEKUUH W MPAKTHUECKUX
3aHATUH, CHOPAaBOYHBIMU MaTepUalaMH, Y4eOHHKaMM, YYeOHO-METOAMUYECKUMH MOCOOUSMHU).
3anpernieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaIKETaMHU.

Kpurepumn oneHku:
KonTponbHas paboTa comepKuT 5 3aaHuii, KaKI0e 3aJaHre olleHuBaeTcs B 4 Oana.



4 0GannoB BBICTABISIETCS CTYIAEHTY, €CIIM 3a/JaHUe BBIOJIHEHO B TMOJHOM 00BEME,

IIPOCIICIKUBACTCA 4E€TKOE YCBOCHUE CTYACHTOM MaTe€puajlia MOAYJIA; IMOJHBIC, paSBépHYTBIe OTBEThI
Ha BCC IOCTABJICHHBIC BOIIPOCHI;

BHUI

3,5 Oajuta BBICTABIIACTCS CTYJCHTY, €CIIM 33J]JaHUE BBITOJIHEHO B 00béMe oT 80 % W BEIIIIE;
3 Oayta BBICTABISIETCS CTY/ICHTY, €CJIH 3a/IaHKUEe BBITIOJTHEHO B 00BEMeE oT 65 % 10 79 %;
2,5 Gayia BBICTABJISIETCS CTYICHTY, €CJIH 3a/1aHKE BBIMOJIHEHO B 00BEMe oT 50 % 10 64 %;
2 OaJa BBICTABIISIETCS CTYICHTY, €CJIH 33/IaHUe BHIMTOTHEHO B 00BEMe OT 35 % 10 49 %;

1 Gay BBICTABIISIETCS CTYICHTY, €CJIH 3aJaHUE BHITIOJHEHO B 00béMe oT 21 % mo 34 %,

0 GayTOB BBICTABISETCS CTYACHTY, €CIIH 3a/IaHKe BHIMOIHEHO B 00BEMe meree 20 %.

7.2.6. UTOroBo€e TECTHPOBAHUE
(HaumeHno8aHUe OYEHOUHO20 CPeOCmEa)

Tunosbie npuMepsbI 3aaHUH

Monayas 10. Inddepennuaibubie ypaBHeHUsI

1. Obmee pemenne auddepeHnnanbHOTO ypaBHeHUs Xy'—Y = 0 uMeer Buj
o y?+x*=c’
O] y=Cx
o y=x*+C
1

o y =Ce~*
2. O6mee pemerne au(hepeHIHanbHOro ypapHeHus 3+ Yy’ + yy'vl—x* =0 umeer
o y=x*+C
o 1 + 1 =C

Xy
o y=tglx+C)—x
O] arcsinx = —/3+y2 +C
3. Ob6mee pemenue nuddepeHuanbHOrO ypaBHeHus Yy'+X =0 umeer BUI
o y=Cx
o arcsin x=—/3+y? +C
O] y?+x?=C?
o y=C(x*-1)
4. Obuee pemenne AuddepeHnnanbHOro ypaBueHus y'—2x =0 umeer BUI
® y=x*+C
o y=C(x*-1)

-1

S y =Ce*

1 1
o —+—=C

Xy
5. Ob6mee pemenue nuddepeHnaIbHOTO ypaBHeHUS X+ XY + Y' (Y + Xy) =0 umeer Buj

1 1
o —+—=C

Xy
o y=tglx+C)—x
o y=C(x*-1)

O] x+y=mCx+1(y+1)



6. Oo6iee pemenne quddepeHnranbHoro ypapaeHus (x° —1)y'—2xy =0 umeer BUI
o y=tg(x+C)—x
© y=C(x* -1
-1
o y =Ce*
o 1 + 1 C
Xy
7. O6miee pemenne gudhepeHIHaTEHOr0 ypaBHeHns X y'+Y = 0 UMeeT Buj
-t
® y =Ce*’
arcsin x =—/3+y? +C
X+y=InC(x+1)(y+1)
o y=C(x* -1
Mopayas 11. KpaTHble HHTErpaJbl
8. JIBOitHO# MHTErpall B MOSIPHBIX KoopauHaTax ot ¢pyHkiuu f(r,e) mo odmactu D
UMeeT BUJ
+A) [[ 1(r,p)rdrdg C) [[ f(r, p)pdgdr
D D
B) [[ f(r.p)drd D) [[ f(r.@)redrde
D D
9. TpoliHO# MHTErpall B IWIMHAPHYECKUX KoopauHaTax oT pyukuuu f(r,e,z) no
obnactu D umeer Bun
A) j jf(r,q), z)drdedz +C) j jf(r,(p, 2)rdrdedz
D D
B) [[ f(r.¢. 2)rgudrdedz D) |[ f(r.p.2)pdgdrdz
D D
10. C noMoIbI0 ABOMHOIO UHTErpajia MOXKHO HAXOIUTh

+A) Ilnomaau muockux ¢puryp

B) Iliomaas moBepXHOCTH TPEXMEPHOT'O Teja

+C) O0BEM TpEXMEPHOTO Tela

D) Maccy TpéxmepHoro tena

E) Cpennee 3nauenue pyHKIUU ABYX MEPEMEHHBIX Ha 00J1acTH €€ 3a/laHus
11. C noMoI1bI0 ABOMHOIO UHTErpajia MOXKHO HAXOIUTh
+A) Maccy nnockoii miaacTUHbI

+B) Koopaunats! ieHTpa Macc MmiaoCKoi MmiacTUHBI

+C) ITnomma e MIOCKOH MITACTHHBI

D) Maccy TpéxmepHoro teia

+E) O6BéM TpéxMepHOTo Tena

J%dx ijf (x, y)dy

12. M3MeHnTh MOPSIIOK HHTErpUpPOBaHUS st © 2x

4 6-y 6 05y 6-y

Jdy [ £ y)dx+[dy [ f(xy)dx dy [ f(x, y)dx
A) 0 0 4 0 C) 2y

4 05y 6
J'dy J. f(x,y)dx+ Idy
B)+ © 0 4

6-y

j f (X, y)dx

Ot O,

6-y
dy j f(x, y)dx
D)0 %



2 2X

13. VI3MEHHUTD TOPSIOK HHTETPUPOBAHMS JIJIs _[ dXJ. f(x,y)dy
0 X
2 y 4 0,5y 2 2y
[y £ y)dx+[dy [ F(xy)dx [y [ f(x y)dx
A)+0 0 2 0 C)o «x
2 2y 4 y 2x 2
[dy [ £ y)dx+[dy[ f(x,y)dx [dy[ f(x y)dx
B) 0 0 0 0 D) X 0
Ijxdxdy
14. Ecnn obnacte D orpannuena munusmu: x =0, y=2, y=x,T0 D paBeH
4
A)?2 +C) —
) ) 3
8
B) — D)1
)3 )
2 Jax?
Idx dey
8. [ToBropHsbIit nHTErpas ° x paBeH

Mopayas 12. Psiabi

1.
3z
4

3

2
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K kakoMy THIly OTHOCHUTCSI JaHHBIN Psij
1 .
(1—-(=D")cosnx+=(-1)"*" sin nx
n

3HAKOIIEPEMEHHBIN PsIT

3HAKOIIOJIOKHUTEIBHBIN Psijl

(G YHKIMOHATBHBIN Pl

CTEIIEHHOM P

pan @ypee

B psan @ypee paznaratorcst pyHKIUHN, OMUCHIBAIOLIHE . . .
J00BIE TPOIIECChI

NEPUOANYECKHE ITPOLECCHI

MaTeMaTU4eCKHUe MPOLECChI

HENEPUOANYECKHE TPOLECCHI

OHMOJIOTNYECKHE ITPOLIECCHI

[Tonp3ysch HEOOXOAMMBIM MPU3HAKOM CXOAMMOCTH OTBETHTH Ha BOIIPOC O

0

n
CXOAUMOCTH WA PACXOAUMOCTH pAaa —_—

O]
o
o

o wloo @E »

~n+2
pAa pacXoauTcCs,
pAa CXOOUTCA,
BOIIPOC 0 CXOOAUMOCTHU OCTACTCA OTKPBITHIM;
0 3n—1
I/ICCJ'ICI[OBE[TL Ha CXOOHUMOCTD pPAL Zn—l—
n=1 2 (2n _1)
P paCXOAUTCS
pAA CXOOUTCA
BOITPOC 0 CXOAMMOCTHU OCTACTCA OTKPBITHIM

Bribepure u3 HIKENepeuncIeHHBIX HEOOXOAUMBINA MPU3HAK CXOAUMOCTH psia

/ima, =0

N—o0



S =0

O n
o tim a, [=0
n—o0
o f/ima, #0
n—oo
© l/ima, =0
n—oo
6. W3 HIDKenepeuncIeHHbIX BRIOEPUTE HHTETPAIbHbIN pu3Hak Ko
o AimyU, =/, pan cxonures mpu £ <1 u pacxoaures npu £ >1
n—o0
o Z U,, U,=Tf(x):ecmu I f (X)dx =0, To psix CXOAUTCS, €CITU J‘ f(x)dx =0, To
n=1 1 1
psz pacxoauTcs
o Ecmm Ui>U>Us. . . >Un>. .. u /imU, =0, To psin Z(—l)n+1 -Un cxonutest
n—oo =1
i U n+l
o 14 ImU— =/, pan cxogures npu ¢ <1, u pacxomutcs pu £ >1
n—o
O] Z U,, U,=Tf(x):ecmu I f (X)dx cxomutcst (pacxoauTCs), TO U PSIJI Z U,
n=1 1 n=1
CXOUTCS (PacXoIUTCs).
7. W3 HmkenepeuncieHHbIX BeioepuTe hopmyny paanyca abCOTOTHON CXOUMOCTH
CTENEHHOr0 psja
o S,=U,+U, +...+U,
. |a
o R = /im—L
n—o an
o R=(im1/a,|
n—o0
.| a
o R =/im—"
n—0 an+1
1
© R=———
timy/la, |
n—o0
. = (x+2)"
8. K kakomy THITY OTHOCUTCS JaHHBIHA Psizt ZW
n=p H°
o 3HAKONIEPEMEHHBIN P
o 3HAKOMOJIOXKHUTEIbHBIN Psilt
o (GyHKIIMOHATBHBIN PSIT
® CTETICHHOU PsIJT
o psan @ypre
= 1
9. HccnenoBaTh Ha CXOTUMOCTD Psifi Z(— l)" —
/n
n=1
¢ psLL pacXoauTes
o BOTIPOC O CXOJAMMOCTH OCTAETCSI OTKPBITHIM
o psiA cXonuTCst abCOIOTHO
O] PSIT CXOIUTCS YCIIOBHO

Moayas 13. Teopusi BeposiTHOCTe#



1. CoObITHS HA3BIBAIOTCA HE3ABUCUMBIMU €CIIN

o p(AB)=p(A)/p(B)

o p(AB)=p(A)+p(B)

© p(AB)=p(A)p(B)

2. Uemy paBHa BEpOSITHOCTh HEBO3MOKHOTO COOBITHUS

= 0
3. CoObITHst A 1 B Ha3bIBalOTCS HECOBMECTHBIMU, €CIIU
o p(AB)=1

o p(AB)=p(A)*+p(B)

o P(AB)=p(A)p(B)

O] p(AB)=0

4. BeposATHOCTB BBIMTPATH B pysieTKy paBHa 1/38. Urpok nenmaet 190 craBok. [1o kakoii
dbopMyJIie MOKHO BBIYHCIUTH BEPOSATHOCTH TOTO, YTO OH BBIMTPAET HE MEHEe 5 pa3

O] pacrpenenenus [lyaccona

o ¢bynkuun Jlamraca d(x)

o Ha/10 cocuuTath 1o opmyse bepHymnu, acumnroruyeckue GopMyJibl AayT
0O0JIBIITYIO OIITHOKY.

o IUIOTHOCTH HOPMAJIbHOT'O pacrpeaeIeHus

10. BeposiTHOCTE CyMMBI JIFOOBIX CITy4aifHbIX COOBITHI A 1 B BbIUmncisiercs mo gpopmyie

o p(A+B)=p(A)+p(B)

o P(A+B)=p(A)+p(B)-2p(AB)

o p(A+tB)=p(AB)

®  p(A+B)=p(A)+p((B)-p(AB)

11. BepositHOCTh BhIMTpaTh B KocTH paBHa 1/6. Urpok aemaer 120 craBok. [1o kakoii
(dopMyIiie MOKHO BEIYUCIUTH BEPOSITHOCTH TOTO, YTO YMCIIO BHIUTPHIIICH HE OyaeT MeHbIne 15

o pacnpenenenueM Ilyaccona

o JoKaIbHOM popmynont Myaspa-Jlamaca

o HaJ10 cocuuTath 1o ¢popmyne beprynu

O] WHTETpAIbHON opmyrnoit Myaspa-Jlamaca

12. [Tpon3BoUTCS N HE3aBUCUMBIX UCIIBITAHHUM, B KOTOPBIX BEPOSITHOCTh HACTYIIIICHUS
coObITUsI A paBHa p. BeposiTHOCTH TOro, yTO COOBITHE A HACTYHUT M pa3

o BeIUHCIseTcs 1o hopmyne baiteca

o paBHa p(1-p)

O] BeIUHCIsAeTCs 1Mo popmyie bepuymnu

o BBIUHCIIsgEeTCs o hopmyne Myaspa-Jlamnaca

13. AOGoHeHT 3a0bL1 MocieiHo U py HoMepa TenedoHa U MOITOMY Habupaet eé
Hayraja. OnpenenuTb BEpOSITHOCTh TOTO, YTO €My IpUIETCS 3BOHUTH HE Oojiee yeM B 3 MecTa.

= 0,3

= 0.3

14. AOGoHeHT 3a0bL1 nocneanue 2 nudpsl TeneOHHOro HoMepa, HO IOMHUT, YTO OHU

pa3IUYHBI U 00pa3yIOT ABy3HAYHOE yuciio, MeHbiee 30. C ydeToM 3Toro oH HabupaeT Hayray 2
uGpsl. HailTu BEpoSITHOCTH TOTO, UTO 3TO OyIyT HYXHbIE TUPPBI. OTBET OKPYTIIUTE 10
TBICAYHBIX.

= 0,037

= 0.037

15. PeGenok nmeer Ha pykax 5 kyoukoB ¢ OykBamu: A, K, K, JI, Y. BepostHOCTb TOTO,
4yTO peOeHOK cobepeT U3 KyOUKoB coBo "Kykia'paBHa. OTBET OKPYTJIMTE O THICSYHBIX.

= 0,017

= 0.017

11. ®opmymna D (-X) = D(X):
A) He BepHa



B) BepHa TONBKO 151 OTPULIATENBHBIX CIyYaiiHBIX BETUYNH
C) BepHa TOJIBKO JUIsl TOJIOKUTEIBHBIX CITy4alHBIX BETMUUH X
D) BepHa

Kparkoe onucanue u perjiaMeHT BbIIIOJIHEHHSA

HroroBoe TectupoBaHue mo aucuuiuinHe "Bricimias matemaruka. M30paHHBIE pazaelnbl
BbICLIEH MaTeMaTuKu" BbICTaBIseTCsl B pacnucaHuu Ha 20 Henmene u mpoxoauT uepe3 LleHtp
TECTUPOBAaHUS B KOMIIBIOTEPHOM Kiacce obOmero nocryna. Ha Ttect orBoautcs 2 waca. Ilpu
BBIMIOJITHEHUM TECTa CTYAEHTBI MOTYT II0JIb30BaTbCSl TOJIBKO KalbKYJIATOpPAaMH, IIPH JTOM HE
JIOITYCKAETCsl MCIIOJIb30BaHUE KaKUX-THOO CIPABOYHBIX MAaTEpHaliOB, KOHCIEKTOB JEKIHMHA U
HNPAaKTUYECKUX 3aHITUH, MOOUJIBHBIX YCTPOMCTB, I'aJKETOB.

Kpurepum oneHku:

Tect cocrout u3 10 3aganuii, Kaxa0€ U3 KOTOPBIX orleHUBaeTcs B 10 0amios:

10 6annoB cTaBUTCS 32 33JaHKE, €CIIM CTYJECHT Ha BOIPOC 3aJaHMs OTBETHII ITPABUIIBHO;
0 GayuToB cTaBUTCH 3a 3a/laHKE, €CITU CTYIEHT Ha BOIIPOC 3a/IaHUS OTBETHII HEITPABUIIHHO.

7.2.6. BpinmoJHenue npakTuyeckux 3aganuii B kypce CJ10 "Pocaucrant"
(HaumeHOBaHUE OYEHOUHO20 Cpedcmsa)

Kparkoe onucanue U perjiaMeHT BbIIOJHEHUS
CryneHTsl B TeueHUE ceMecTpa camocTosaTenbHo Ha minatdopme CJO «PocnuctanT»
u3y4aror Kypc «Bricuias marematuka. M30panHbie pa3iesbl BHICIICH MAaTEMATUKI.

Kpurepun onenkmu:
Maxkcumym 20 6amnoB 3a HabpanHble 100 6amno 3a kype B C[1O "Pocaucrant". bamisl B
00pa3oBaTeIbHOM TMOPTaJieé BBICTABISAIOTCS MPOMOPIMOHATBLHO HaOpanHsiM Oamiam B CJ1O
"Pocaucrant" 3a Kypc «Bbicias maremaruka. M30paHHble pa3/ienbl BbICIIEH MaTEeMaTUKI



7.3. OueHo4Hble cpeIcTBAa /sl NMPOMEKYTOYHOH aTTeCTAIMH N0 HTOraM OCBOEHHS

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 4
Ne
wn Bomnpocsl Kk 3k3ameny
1 |Kakue ypaBHeHus Ha3biBaoTcs auddepennnansupivu? IlpuBeanre npumep.
2 |Yrto Ha3wBarOT pemeHueM nuddepeHimanpHoro ypasaenus? [lpuBeaure npumep.
3 UTo Ha3bIBAIOT HAYAIBHBIMU ycioBHsSMH Ui nuddepeHnmansaoro ypaBHenus? llpuBenute
pumep.
4 |Yrto Ha3pIBAIOT O0OIIMM perieHreM it uddepeHmaibHoro ypaBHeHus (n-oro nopsjaka)?
5 Cdopmynupyiite Teopemy Komm o cymectBoBanuu pemieHus qudHepeHIHaTILHOTO YpaBHEHUS

1-oro nopsiika

Jlaiite ompenenenue nuddepeHIuanbHOro ypaBHeHus 1-oro nopsaka. [lepeuncnure THIBI U

6 METO]IbI OTBICKAHUS UX PEIICHUS

7 Jlaiite ompenenenne audQepeHnIUaNbHOTO ypaBHEHUS 2-0TO  TOPSIKA, JOMYCKAOLIETO
MoHMXeHUe nopsiika 1-oro Tuna. ONMIINTE METOA OTHICKAHMS €r0 PelIeHUsl.

5 Jlaiite ompenenenne auQQepeHIrnanbHOr0 ypaBHEHHS 2-0T0 MOPAIKa, JTOMYCKAaIOIEro
MOHIKEHUE TOpsiIKa 2-0oro Tuna. ONMHUIINTE METO OTHICKAHHS €r0 PeIIeHUsI.

9 [aiite omnpeneneHue auddepeHInaIbHOr0 ypaBHEHUS 2-0r0  MOPSIKa, JIOMYCKAaOIIEro
MOHIKEHHE TopsiiKka 3-oro Tuna. ONHUIIUTEe METO OTHICKAHHSI €r0 PEHICHUsI.

10 UTo Ha3bIBAIOT JUHEHHBIM OJHOPOIHBIM MU (depeHInaTbHbIM ypaBHEHHEM N-0ro MopsaKa?
[lepeuncnuTte ero cBOMCTBA M OMUIIUTE METOJ] PEIICHUSI.

11 |Onummute ctpyktypy obuiero pemenus JIOY n-oro nopsiaka.

12 Jlaiite omnpeneneHue JMWHEHHOM 3aBUCUMOCTH (PYHKUMHA. VYKaXUTe YCIOBUS JIMHEHHOU
3aBHCHUMOCTH M JIMHEHHON HE3aBUCUMOCTH JIBYX (YHKIHUH.

13 |[MaiiTe onpenenenue onpenenutesns BpoOHCKOro u yKakuTe ero CBONCTBA.

14 UTo Ha3pIBAIOT JHUHEWHBIMH OIHOPOAHBIMH JH(QepeHInanbHBIMA ypaBHEHUSIMH BTOPOTO)
MOpsIKA C TOCTOSTHHBIMU KO3 duueHTamu?

15 OnuimTe CTPYKTypy 00111ero penieHus IMHEWHBIX OJTHOPOIHBIX TU(PepeHITNATbHBIX YPABHEHUS
BTOPOTO NOPsIAKA C TOCTOSSHHBIMU KO3((QUIIMEeHTaMH.
UTro Ha3pIBAalOT  XapaKTEPUCTHUECKHUM  YpPaBHEHHWEM  JUISl  JIMHEHHBIX  OJHOPOJHBIX

16 |muddepeHnmanbHBIX ypaBHEHHS BTOPOrO TMOPsAKAa C TOCTOSHHBIMH KO3 QPHUIHMEHTaMU?
[TpuBeauTe mpumMep
Ykaxure BUA OOMIETO peIIeHUs JMHEWHBIX OIHOPOMHBIX IU(GEpeHINATBHBIX YpaBHEHUN

17 [Broporo mopsaka ¢ TOCTOSHHBIMH Ko3(duumeHTamMu s ciaydaeB, KOrAa KOpPHHU
XapaKTEePUCTHUECKOTO YPaBHEHHUs NCHCTBUTEIBHBIC pa3inyHble yncia. [IpuBeanrte npumep
YKaxuTre BUA OOIIETO peIIeHUS JTUHEHHBIX OJHOPOAHBIX UG (EepeHINATbHBIX YpaBHEHUH

18 [Broporo TmopsaKa C TOCTOSHHBIMHA Kod(duumeHTamMu sl  CciaydaeB, KOTAa KOpPHHU
XapaKTepUCTHYECKOTO YPaBHEHHUs IEHCTBUTEIbHbBIE OIMHAKOBBIE uncia. [IpuBenute npumep
Ykaxure BUA OOMIETO peIIeHUs JMHEWHBIX OIHOPOMHBIX IU(GEpeHINATBHBIX YpaBHEHUN

19 Broporo mopsaka ¢ TOCTOSHHBIMM KO3(QQHUIMEHTaMH s CIOy4yaeB, KOrja KOPHHU
XapaKTEePUCTHUECKOTO YPaBHEHUsI KOMILIEKCHBIE uncia. [IpuBenuTe npumep

20 UTO Ha3bIBAIOT JUHEWHBIMH HEOJHOPOAHBIMH JU(QPepeHINaTbHBIME YPAaBHEHUSIMH N-0TO
mopsiyika?

21 YKaKUTE CTPYKTypy OOIIEro pemeHus JUHEHHBIX HEOJHOPOAHBIX Iu(depeHInanbHbIX

YPAaBHCHHA N-0ro nNopsaKa.




Bonpocsl k 3k3amMeny

n/n

29 Onummure MeToJ BapualUU MPOU3BOJBHBIX MOCTOSHHBIX ISl OTHICKAHUS YaCTHOTO pPELICHHS
ITMHEHHOT0 HEOAHOPOAHOTO MH(HEepEeHIIMATHLHOTO YPAaBHEHUS! BTOPOTO MOPSIKA.

23 UTo Ha3pIBalOT MpaBoil YacThio crenuanbHoro Buaa JIHJY 2-oro mopsimka ¢ moCTOSIHHBIMU
Kodpuumentamu? IlpuBeaure npumep
Onummre MeToJl HeompeeNeHHbIX KO3((UUIMEHTOB [Js OTHICKAHUS YAaCTHOTO pEeUICHUS

24 |HeoTHOPOIHOTO JMHEHHOTO UG PEpEeHIINATHLHOT0 yPaBHEHUS BTOPOTO MOPSIKA C TPABOIl 4aCThIO
CHEIMAIbHOTO BUJA.
Uro takoe umcnoBor psan? IlpuBemure mpumep Uto HaszpiBaeTcs cymmon psaa? Kakoi psn

25 [Ha3pIBacTCAd CXOMSIIMMCS, Kakol pacxomsammmcs? [laiite ompeneneHue OECKOHEUHOM
r€OMETPUUYECKOI MPOTPECCUU U €€ CYMMBI.

26 Chopmynupyiite HEOOXOIUMBIA MPU3HAK CXOAMMOCTH YHUCIOBOTO psga. Kak ero MoxHO
MCIIOJIb30BATh I UCCIEOBaHMs cxoauMocTH psaa? [lpuseaure npumep

97 ChopmynupyiiTe ITOCTaTOYHBIE MPHU3HAKK CXOAMMOCTU PSAIOB C IMOJOKUTEIHHBIMU UJICHAMH
(cpaBuenus, JlanamOepa, paaukaibHbIN, HHTErpanbHbIi). [IpuBeauTe npumepsl

28 dTo Ha3bIBAIOT SHAKOYEPEYIOLIUMCS pﬂII?M? Cdhopmymupyiite Teopemy JleliOHMIIA 1 TPUBEAUTE
mpuMep e€ UCIONIb30BaHMS ISl MPUOIMKEHHBIX BBIYMCICHUN CYMMBI psiia

29 JlaiiTe ompeneneHre 3HaKOMEPEMEHHOTO psiia. YKaKUTE AOCTATOYHbIE MPU3HAKU CXOIHUMOCTH.
YTo Takoe abCONIIOTHAS M YCIOBHAS CXOJIMMOCTh 3HAKOTIEPEMEHHOT0 psijia?

30 JlaiiTe ompeeneHue CTENEHHOTO psa, MHTEpBaJla CXOJUMOCTU CTENEHHOrO psiia, paauycal
CXOJIMMOCTH

31 Uto Ha3BIBAOT psiiom Teitnopa u Maknopena ans ¢yukiun f(x)? IlpuBenute npumeps! ams
byHknui: cos(x), sin(x), In(1+x), exp(x).

30 [IpuBeauTe mNpUMEPHl KCIOJNB30BAHUS PSIOB ISl BBIUMCICHUM NPUONMKEHHBIX 3HAYEHUH
(byHKIIMI 1 ONpe/IeNIeHHBIX HHTETPAJIOB C 3aJAHHON TOYHOCTBIO

33 JlaiiTe omnpeneNeHusl TPUTOHOMETpUYecKoro psijaa, koadduuuentoB dypwe, psga Dypre ans
(byHKIMH ¢ eprojoM 2 1

34 [[IpuBenute nmpumep paznoxeHus B piaa Oypbe UETHBIX U HEUYETHBIX EPUOTUUECKUX (DYHKITHIA

35 [laiite onpenenenus GyHKIMOHAIBHOTO psja U 00JIACTH €ro CXOIUMOCTH.

36 [[lepeunciure CBOWCTBA CTEIIEHHBIX PSJIOB

37 [TpuBenuTe NpUMEpPHl HCIOJIB30BAHUS PSAAOB JUIS OTBICKAHUS TNPHOIMKEHHBIX PpEIIeHUH
¢ depeHInaTbHbIX YpaBHEHHH

38 [Chopmymupyiite ycnosue upuxite 1t QYHKITUU

39 |ChopmynupyiiTe ycioBue cXoquMocTH psiia Dypbe K GyHKIUU, U1 KOTOPOI OH 3amucaH

40 [Yro HaszwiBatoT k03 duimentamu Dypre u psimom Dypwe i GyHKImiA ¢ nepuogom T?

41 |Onummre paznoxenue B psag Pypbe HENEpUoInIecKux GpyHKIHi

42 |[IpuBenuTe NpUMep OPTOrOHAIBHBIX Ha OTpe3ke [a; b] dyHkImit

43

[Tepeunciure GopmMysTbl KOMOMHATOPUKH

44

Yro Takoe ucnsiTanue, coobrTue? Ipusenure npumep. Kakue coObITHS HAa3bIBAIOT CIy4alHBIMU,
ITOCTOBEPHBIMH, HEBO3MOKHBIMH? [TpHuBeuTe npumep.

45

Kakue coOBITHS HAa3BIBAIOT HCCOBMCCTHBIMMU, HE3aBUCUMBIMHU ? HpI/IBe,Z[I/ITC IIpHUMCEDP.

46

Urto Takoe cymMma coOBITHIA, Mpon3BeneHue coopiTuii? [puBenure npumep.

47

Kakue coOBITHS Ha3bIBAIOT MPOTHBOITONIOXHBIMU? [IpuBeInTe mpumep.

48

Yro Takoe mosnHas rpymmna coobThii? YTo Takoe aneMeHTapHble UCX0Abl ucnbiTanus? [IpuBeaure
[puMep.

49

Uro Takoe OTHOCHUTENbHAs 4acToTa coObITHA? B uéMm 3akitouaercss CBOMCTBO yCTOMYMBOCTH
OTHOCHTENFHBIX 4acToT? JlaliTe 4acCTOTHOE Onpe/ielieHNe BEPOSTHOCTH COOBITHS

50

JlaliTe KiTaccuueckoe ornpesesieHre BeposiTHocTH coObiTust. [IpuBenure npumep. Ilepeuncaute
CBOMCTBA BEPOSITHOCTH COOBITHUS




n/n

Bonpocsl k 3k3amMeny

o1

UTo Takoe YCIOBHAasi BEPOSTHOCTb, BEPOSTHOCTb IPOM3BENEHUS COOBITUH, BEPOSITHOCTH
pOM3BECHNsI He3aBUCUMBIX coObITHI? [IpuBeanTe nprumep.

52

UTto Takoe BEPOSTHOCTH CYMMBI HECOBMECTHBIX COOBITHI, BEPOSATHOCTH CYMMBI COBMECTHBIX
coObITHIT? [IprMepsl

53

UTo Ha3bpIBAIOT MOBTOPHBIMU HE3aBUCUMBIMU HcnbITaHusIMU? Onummte Gopmyny bepaysu.

54

[lepeuncnure acuMnToTHYECKHE (POPMYIIBL.

55

/laiiTe onpeeseHue Ciy4aiiHON BEJIUYUHBL, JUCKPETHOM U HENIPEPBIBHON CIIy4YalHOM BEIIMYHHBI.
I IpuBeuTe npuMep.

56

CchopmynupyiiTe 3aK0OH pacripeieNeHus: TUCKPETHON ciry4aiHo BenmuuuHbl. [IpuBennTe npumep.

S7

[lepeurcianTe YKMCIOBBIE XapaKTEPHCTUKU CIIyYalHBIX BEIUYMH (MaTeMaTHYECKOE OKHIaHHE,
IMCTICPCUsI, CPEIHEe KBaJIpaTHYEeCKOe OTKIOHEHHE). UTO OHU XapaKTepU3YIOT U KAKOBBI HX
cBoiicTBa?

58

Kak HaliTH MaTeMaTUYEeCKOE OXUJaHNEC U JUCIICPCUTO ,Z[HCKpGTHOfI CHy‘l&ﬁHOﬁ BEJIMYUHBI?

59

Uro Ttakoe GyHKIUS pacrpenencHus BeposiTHocTed F(X) W IUIOTHOCTH pacrpenencHus
BeposTHOCTeH f(X) HenmpepbIBHOM ciyuaiiHoii BenuunHbl? [lepeunciuTe ux cBoiicTBa

60

JlaiiTe oIpeneneHrue MaTEeMaTUYeCKOrO OKHMJIAHWS M JHUCIIEPCUH HENPEPBIBHOW CIy4allHOH
BETTMYHHBI

61

Kak HaiiTh BEpOATHOCTB MMOMAIAHUS CIIy4YalHOW BEJIMYMHBI B 33/JaHHBII MHTEPBAJI, €CJIM U3BECTHA]
[MJIOTHOCTD pacrpeaesieHus BeposTHocTel f(x)? UTo reomeTprdecku BeIpaXkaeT 3Ta BEPOSITHOCTh?

62

Onuimre HOPMalbHBIM 3aKOH pacHpefeieHus, rpaduK IUIOTHOCTH pPAaCHpeleNeHHs], ero
YUCJIOBBIC XapPaKTEPUCTUKU

63

Kak HaliTh BEpOSATHOCTB TOTO, UTO CITydYaifHasi BEIMYMHA C HOPMAIBHBIM 3aKOHOM PacIIpe/Ie/ICHHs
MpUMET 3HaueHHE MEHbBIE 33/JaHHOTO X1; OOJbBIIE 3a/JaHHOTO X2; HAa HMHTEpBaje (X1, X2) C
nomoInkio ¢pyHkuuu Jlamaca?

64

JlaiiTe ompeneneHue reHEpabHON U BBIOOPOYHOM COBOKYMHOCTH. Kakass BhIOOpKa Ha3bIBaeTCs
€MpPEe3eHTATUBHOMN M KaK €€ MOJIYYUTh?

67

Kaxre OLIEHKH Ha3BIBAIOTCS HECMEIIEHHBIMU, COCTOSTENLHBEIMHA? UTO ABISETCS HECMEIIEHHON
OLICHKOW MAaTeMaTH4eCKOTO OXKUAAHWS, TUCIEPCHHM U KaK WX BBIYHUCIUTH MO BBIOOPOUYHBIM
maHHBIM?

66

Kakas 3aBUCUMOCTb MEX/1y BETMUYMHAMU Ha3bIBAETCS CTATUCTUYECKOM, Kakask KOpPeIsIIHOHHON?
[IpuBeuTe npuMep Ha rpadukax pacceMBaHMs

67

dTto Takoe I[OBepI/ITeJ'IBHI)H\/'I HHTEPBAI AJI1 BEPOATHOCTU CO6I>ITI/I$[, MaAaTEMATHUYCCKOI'O OXKHUIaHU],
ucnepcun?

7.3.2. Kputepuu U HOPMBbI OLlEeHKH

dopma
NpoOBeIeHUs!
Cemectp . Kputepuu u HOpMBbI OLIEHKHU
NMPOMEKYTOYHOIM

aTTecTanuu
Crynent HabOpain 85 u 6onee
0aJI0B, paCCYMTAHHBIX IO

opmyie: (Cymma GanioB no

DK3aMeH (1o bopmyne: (Cym

BCEM yUEOHBIM MEPOPHUSITHSIM,
4 HAKOMUTEILHOMY «OTJIIMYHOY
. MPETyCMOTPEHHBIM B Kypce
peNTHHTY)

+0aJLTBI 32 MOCEmaeMOoCTh +
pe3yJbTaThl UTOTOBOTO
TECTUPOBAHUs), pa3JeiéHHas Ha




Cemectp

dopma
NpoBeIeHus!
NMPOMEKYTOYHOM
arrecTaumu

Kpurepuu u HOpMbI OLIEHKHT

2. K nonydeHHOMY pe3yJibTaTy
npuOaBIIsAIOTC OOHYCHBIE OAILTBI.

«XOopouo»

Crynent Habpan ot 70 mo 84
0aJI0B, PACCYMTAHHBIX IO
dbopmyne: (Cymma 6amioB 1o
BCEM yUCOHBIM MEPOPHSITHSIM,
MpelyCMOTPEHHBIM B Kypce +
OaJuTel 32 IOCEIaeMoCTh +
pe3yJbTaThl UTOTOBOTO
TECTUPOBAHUS), pa3/e€HHAs Ha
2. K nonyueHHOMY pe3yJbTaTy
puOaBIsAOTCS OOHYCHBIE OAJUIBI.

«YIOBJIETBOPUTEIILHO»

Crynent Habpan ot 55 1o 69
0aJIJIOB, paCCYUTAHHBIX 10
dopmyne: (Cymma GanioB mo
BCEM yUCOHBIM MEPOTIPHSITHSIM,
MPelyCMOTPEHHBIM B Kypce +
OaJuIbl 32 HOCEUaeMOCTh +
pe3yNbTaThl UTOTOBOTO
TECTUPOBaHU), pa3Jesi€HHas Ha
2. K nosniyueHHOMY pe3yJbTaTy
npuOaBisAOTCS OOHYCHBIE OAJUIBI.

«HCYOOBJICTBOPUTCIBHO»

Crynent HaOpan meHee 55
0aJIJIOB, paCCYUTAHHBIX 10
dopmyne: (Cymma GannoB mo
BCEM YYE€OHBIM MEPOIIPHSITHSM,
IPeyCMOTPEHHBIM B Kypce +
OasuIbl 3a NOCEIaeMoCTh +
pe3yabTaThl UTOTOBOTO
TECTUPOBaHUs), pa3Jesi€éHHas Ha
2. K nony4yeHHOMY pe3yabTaTy
puOaBisAOTCS OOHYCHBIE OAJIIBI.




8. YueOHo-MeTOoAMYecKOe U MH(OPMAITMOHHOE O0ecTieYeHHe TUCIIUITHHBI

8.1. Obsi3aTeibHAA JTUTEPATYypa

Tun (yueOHuK, yueOHOe

KoanuyecTBO B

Ne nocodue, yue0Ho- HAYYHOI
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus
n/n MeToAnYecKoe mocooue, ounodmnoTeKe /
NPAKTHKYM, AP.) HaumenoBanue 3bC
1 | Kapacesa, P. b. Psaner : yue6HOe mocobue / P. b. Kapacesa. YyeOHoe nmocodue 2022 9bC
— 3-e u3n., crep. — Cankr-IlerepOypr : «JIanb»
Jlanb, 2022. — 140 c. — ISBN 978-5-8114-
2053-7. — TekcrT : 2eKTpOHHBIN
2 | Xpymesa, U. B. Teopus BeposiTHOCTEH : yueOHOe mocobue / YyeOHoe nmocobue 2022 ObC
N. B. XpymeBa. — Cankr-IlerepOypr : «JIanb»
Jlanb, 2022. — 304 ¢. — ISBN 978-5-8114-
0915-0. — Texkcr : anexTpoHHbIH // JlaHb :
3JIEKTPOHHO-OMOINOTEYHas ccTeMa. —
URL.: https://e.lanbook.com/book/210383
3 | Hemunosuy, b. I1. Juddepenunanbable ypaBHEHUS : yueOHOe VYuyebHoe nmocobue 2022 3BC
nocobue s By3oB / b. I1. Jlemunosuy, B. «Jlanpy»
I1. MoneHoB. — 6-e u3f., crep. — CaHKT-
[TerepOypr : Jlans, 2022. — 280 ¢. — ISBN
978-5-8114-9441-5. — TekcrT :
ANEKTPOHHBIHN // JIaHb : AIEKTPOHHO-
o6ubnmoreunas cuctema. — URL:
https://e.lanbook.com/book/195426
4 | Herrapesa O.M., MaremaTHKa B IpUMepax M 3ajavax : yueo. VYuebHoe nmocobue 2019 3BC
Kyp6enko JL.H., nocobue / O.M. [lertsapesa, JI.H. «ZNANIUM.COM»
Huxonosa I'.A., XKypb6enxko, I'.A. Hukonona, H.B.
Hukonosa H.B., Hypuesa | Huxonosa, C.H. Hypuea. — Mocksa :
C.H. NH®PA-M, 2019. — 372 c. — (Bsiciuee

oOpaszoBanue: bakanaspuar). - Tekcr :
a51eKTpoHHBIH. - URL:




Tun (yueOHuK, yueoHOe

KoanuyecTBO B

Ne nocodue, yue0Ho- HAYYHOI
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus
n/n MeToAnYecKoe mocooue, ounodmnoTeKe /
NPAKTHKYM, AP.) HaumenoBanue 3bC
https://new.znanium.com/catalog/document?
10=327833
8.2. JlonosinuTeIbHAS JIMTEPATypa
Tun (yueOHuk, yueoHoe KO‘HH%CTEO i
HAY4HOI
Ne nocooue, yueOHo-
ABTOpPBI, COCTABUTEH 3ar;iaBue (3aroJi0BOK) Ion n3nanus ondauorTexe /
n/n MeToinYecKoe nocooue,
HaumenoBanue
NPAKTHKYM, JP.) 3EC
1 | lumnaues B.C. Bricmas matemaruka : yaeOnuk / B.C. Y4eOHuK 2019 3BC
IlIumayes. — Mocksa : MH®PA-M, 2019. «ZNANIUM.CO
— 479 c¢. — (Bpricmiee oOpazoBanue). — M»
www.dx.doi.org/ 10.12737/5394. - Tekcer :
aNeKTpoHHBIN. - URL:
https://new.znanium.com/catalog/product/99
0716
2 | Pxesckuit C.B. Beiciias matemartuka : yueOnuk / C.B. VYuebHUK 2018 9BbC
PxeBckuii. - Mocksa : Ungpa-M ; «ZNANIUM.CO
Znanium.com, 2018. - 814 c. - (Beiciee Mp»
obpa3zoBanmue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anexTponHskIit. - URL:
https://new.znanium.com/document?id=337
456
3 | Hamwmros FO.M., XKypbenko | Martemaruka : yue0. mocooue / Y4eOHoe mocobue 2019 3BC
JL.H., HuxonoBa I'.A., KO.M. Jlanunos, JI.H. Xypbenko, «ZNANIUM.CO
Hukonosa H.B., Hypuesa I'.A. Huxonosa, H.B. Hukonoga, C.H. M»

C.H.; mon pen. XKypbenko
JI.LH. , Huxkonosoii '.A. .

Hypuesa ; o pen. JI.H. XKypGenko,
I'.A. HukonoBoit. — Mockgra : UHOPA-M,




Ne
n/n

ABTOpBI, COCTABUTEIHN

3arsiaBue (3arojioBoK)

Tun (yueOHuk, yueoHoe
nocooue, yueOHO-
MeToaH4YecKoe nocooue,
NMPaKTHUKYM, IP.)

T'ox m3panus

KoauuecTBo B
HAY4YHOI
onobamoTeke /
HaumenoBanue
IBC

2019. — 496 c. — (Bricuiee oOpa3oBaHue:
bakanaBpuar). - TekcT : AIEKTPOHHBIN. -
URL:
https://new.znanium.com/document?id=327
832




8.3. Ilepeuens nmpogeccHoHAJBLHBIX 0a3 JAHHBIX M MH(GOPMAIMOHHBIX CIPABOYHBIX
cucreM

]r\:i HanmeHnoBanue Ccbuika

1 | Springer Nature (ITonnoTexcToBast Koyutekius | https://www.springernature.com/gp/products
JKYpHAJIOB)

2 | Springer eBooks (IHonmnoTekcrosas | https://link.springer.com/

KOJUICKITUS SJIEKTPOHHBIX KHUT HU3JaTeIbCTBA
Springer Nature)

3 | ELIBRARY.RU (onexrponnas Gubmmoreka | http://elibrary.ru
HAYYHBIX ITyOJIMKAIIHI)

8.4. IlepeueHb NporpaMMHOro odecrevdeHust

Ne Haumenosanue IO PexkBU3HUTHI )loronf)pa
n/n (mata, HOMep, CPOK AeHCTBHUA)
1 | WinPro 10 RUS Upgrd OLP NL | Joroop Ne 757 or 04.07.2018, cpok neiicTBus -
Acdmc OeccpouHo;
KonTpakr Ne 1653 ot 14.12.2018, cpok aelictBus —
0ecCpoYHO
2 | Office Stdandard 2013 Russian OLP | Koutpakt Ne 690 ot 19.05.2015, cpok aeiicTBus -
NL AcademicEdition OeccpouHO

8.5. Onucanne MarepuaJbHO-TeXHMYECKON 0a3bl, HEOOXOAMMOM /ISl OCyIIeCTBJICHUS
00pa30BaTeIbHOIO NMPOLECCA MO JUCHUIINHE

HaunmenoBanue 000py10BaHHBIX Y4€OHBIX

Ka0MHeToB, Ja0opaTopuii, MACTEPCKUX U

Ne AP. 00bEKTOB /IS MIPOBeIeHHA

N/ | NPaKTHYeCKHX U J1a00opaTOPHbIX 3aHATHIA,
MOMELUEHHUH VI CAMOCTOATEIbHOMI

paboThl o0yuaoumxcs (HoMep ayAUTOPUN)

Ilepeuenb 0CHOBHOTO 000pPYAOBAHMSA

VYueOHast ayauTopus Juid npoBeeHns 3aHsITuil | CTONbl  ydeHUYEeCKHe JABYXMECTHBbIE U
JIEKIIMOHHOTO TUMA. Y4yeOHast ayIuTOpHs JUIsl | TPEXMECTHbIE (MOHOOJIOKH) ,CTOJ
NPOBEIECHUS 3aHATHH CEMUHApCKOro THIIA. | MpenoJaBaTelbCKHi, CTYIN
VYueOHast ~ ayauTopus UL KypCOBOTO | IPEMOJABaTEeIbCKUM, JOCKa ayAuTOpHas
1 | MPOGKTHPOBAHUS (BBINIOJIHEHUSI  KYPCOBBIX | (MeJI0OBas)

pabot). YueOHast ayauTopus ISl TPOBEACHUS
TPYIIOBBIX u WHIBUIYaIbHBIX
KOHCyJbTallMi. VYyeOHas aynutopus Uid
NPOBEICHUS 3aHATHIH TEKYIEro KOHTPOJS U
npoMexyrouHoi arrecraimu. (I'-440).

VYyeOHast ayauTopus Ui npoBeieHns 3aHsaTuil | CTosbl YYCHUUYECKHE  JIBYXMECTHBIC
JIEKIMOHHOTO TUMNa. YueOHas ayautopus Uil | (MOHOOJIOKH) , CTOJ MpenoiaBaTelbCKUM,
NPOBEICHUS 3aHATHH CEMHUHApCKOro THIIA. | CTYI IPerno/IaBaTeIbCKui, J0CKa
2 VYyeOnass  ayauTopuss  AJs  KypCOBOTrO | ayaUuTOpHAas (MeaoBast)

NPOCKTHPOBAHUS  (BBIMOJIHEHUSI KYPCOBBIX
pabot). YueOHast ayauTopus IS TPOBEICHUS
TpPYHIIIOBBIX u UHAUBUAYAJIbHBIX
KOHCYJbTAIlMi. YdeOHass ayauTopusi JJis



https://www.springernature.com/gp/products
https://link.springer.com/

n/n

HaumeHoBaHue 000PYyI0BAHHBIX Y4eOHBIX
Ka0MHEeTOB, J1a00paTOPHii, MACTEPCKHUX H
Ap. 00bEKTOB /1J1sl IPOBe/IeHUsI
NMPAKTUYECKUX U JIA00PATOPHBIX 3aHATHH,
NOMeleHUuH JJISI CAMOCTOATEILHOMI
paboThl o0yuyaoumxcs (HoMep ayAuTOPUN)

Ilepeyenb 0CHOBHOTO 000pPYyAOBaHMS

IPOBE/ICHUS 3aHATHH TEKYLIEro KOHTPOJIS U
npoMexxyrouHou arrecraumu (I'-409).

[Tomerienne i1 CaMOCTOSITEIBHOU PabOThI
obyuaromuxcs (I'-401).

CT0Bl yUEHUYECKHUE, CTYIIbSl YYCHUUECKUE,
IIK ¢ BeIx0g0M B ceTb MHTEpHET

8.6 OnJ1aiiH pecypchl:

[Tnatrpopma  «Pocaucranty: lk.rosdistant.ru.

I/I36paHHBIe pa3aciibl BBICIIIEHl MaTEeMaTHKH.

OnnaiiH-KOHTEHT «BrpIcmiasg mMareMaTruka.

N3ydeHue MaTepuasa ¢ IOMOIIbIO JAHHOTO OHJIAfH-KOHTEHTA CIIOCOOCTBYET yIiIyOJIEHUIO U

3aKPCINICHUIO TCOPCTUYCCKUX 3HaHPII>i, MNOJYYCHHBIX Ha JICKOUIX, II0 OCHOBHBIM TE€MaM KypcCa,
PA3BUTHUIO MMPAKTUYCCKUX HABBIKOB PCIICHHA THIIOBBIX 3aJa4d 110 YKa3aHHBIM TEMaM; 00ecIeYyeHHIO
HHAUBUAYAJIBHOI'O ITOAXO0Aa K 06y‘leHI/IIO, BO3MOXHOCTH CTYACHTAM H3Yy4aTb MAaTCpHall B y,HO6HOM
TEMIIC H (bopMaTe, IMOBBIIICHHUIO MOTHBALlMK CTYACHTOB K HU3YYCHHIO AJUCHUILIMHBI 3a CYCT
HCITIOJIb30BAHHNA MHTCPAKTHBHBIX 3JICMCHTOB U My.TIBTI/IMeI[I/II‘/'IHHx MaTCpHaJIOB.

OnJjaiiH-KOHTEHT CIIYKHUT JOIMOJITHCHHUEM K OUHBIM 3aHATHUAM U JA€T BO3MOKHOCTL CTYJICHTaM

6onee 3(ekTUBHO M3yyaThb MaTepuall, MPEIOCTaBIsAs UM JIONMOJHUTENIbHBIE BO3MOXXHOCTU JJIs
CaMOCTOSATENLHOI pabOThI 1 CAMOIIPOBEPKH.
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