cIbMUHUCTEPCTBO HAYKH 1 BBICIIEI'O OBPA30BAHNS POCCUMCKOM
OEJIEPALINN
(enepanbHOE roCyAapCTBEHHOE OIOPKETHOE 00pa30BaTeIbHOE YUPEKIACHHE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUIA TOCYJAPCTBCHHBIN YHUBEPCUTET»

b1.0.14

(uHOeKc OucCyuniuHbot)

PABOYASA ITPOI'PAMMA JJUCHUIIJIMHBI

Boicias MaTeMaTHKa

(HauMeHo8aHUe OUCYUNIUHBL)

10 HAIMPABJICHUIO IMOATOTOBKH
20.03.01 TexnocdepHas 6€301aCHOCTD

HaIpaBJIEHHOCTH (TIPOdUIIB)
be3omnacHOCTh TEXHOJIOTHYECKUX TPOIIECCOB U TIPOU3BOICTB

dopma 00ydeHHUs: OYHAS C TPUMEHEHHUEM JIOT
I'ox mabopa: 2024
O6mas Tpynoemkocts: 17 3E

Pacnpeue.ﬂeﬂue aC0B JUCHUIIMHBI IO CEMECTPpaM

Cemectp 2 3 4

DopMa KOHTPOJIS 3a4€T 3K3aMEH 3K3aMEH Hroro
Bun 3ansiTuit
Jlexuun 32 32 32 96
JlaGopaTopHble
[TpakTHueckue 64 64 64 192
IIpomexxyTouHas arrectamus 0,25 0,35 0,35 0,95
KoHnraktHas pabota 96,25 96,35 96,35 288,95
CamocTosTenpHas pabora 83,75 84 84 251,75
KonTtpons 35,65 35,65 71,3
Hroro 180 216 216 612

OOKYMEHT MoarnncAH
SNEKTPOHHOM NOANNCHIO

Ceptudmkat: 02F5E2760057B1F193421352462590A161
Brageneu;: Masnosa EneHa CepreesHa
DencteuteneH: ¢ 19.04.2024 no 28.04.2038




MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3BOBAHU ST POCCUMICKOI ®EJIEPAIINHN
benepanbHOE TOCYIaPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BhICIIET0 00pa30BaHUs
«TONBATTUHCKUHI TOCYIapCTBEHHBIN YHUBEPCUTET»

51.0.14.01

(unoexc OoucyuniuHot)

PABOYAA ITPOI'PAMMA JUCHUIIVINHBI

Boicmasi MaTeMaTuKa. JJjieMeHThI BbICHIEH aJredpbl U reoMeTpun

(HauMeHo8aHUe OUCYUNIUHBL)

10 HAIIPABJIEHUIO OrOTOBKH
20.03.01 TexHocdepHas 0€30IIaCHOCTh

HaIpaBJICHHOCTH (PO HIIb)
be30mnacHOCTh TEXHOJIOTHYECKHX MTPOIIECCOB M MTPOU3BOICTB

dopma 00ydeHHUs: OYHAS C TPUMEHEHHUEM JIOT
I'ox mabopa: 2024
O6mas Tpynoemkocts: 5 3E

Pacnpeue.ﬂeﬂue aC0B JUCHUILIMHBI IO CeMeCTpaM

Cemectp 2

®opma KOHTPOJIsA 3a4€T Hroro
Bun 3ansiTuit
Jlexun 32 32
JlaGopaTopHble
[TpakTuyeckue 64 64
IIpomexxyTouHas arrectamus 0,25 0,25
KoHnraktHas pabota 96,25 96,25
CamocTosTenpHas pabora 83,75 83,75
KoHnTpoas
Hroro 180 180




Pabouyto mporpamMmy cocTaBUIH:
JIOILIEHT, JoleHT, K.1.H. I[TaBosa E.C.,

(Oondicnocmy, yuernoe 36anue, cmenetsb, @amunusa U.0.)

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

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

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

(OondxcHocmy, yueroe 3eanue, cmenensb, Pamunus 1.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Penensent

(OovicHOCmb, yueHoe 38anue, cmenensb, Pamunus 1.0.)

Pabouas nporpamma nucuuIinHbl cocraiaeHa Ha ocHoBaHuu @I'OC BO u yuebHoro niana
Harnpasienus noarorosku 20.03.01 TexnochepHas 6e301macHOCTh

Cpoxk aeiicTBusi paGoyeii mporpaMMsbl TMCHUILIMHBI 10 «31» aBrycra 2028 r.

YTBEPXIEHO

Ha 3acenannu kadenper  "Bricmias MaTeMaTuka U1 MaTeMaTHYECKOE 0Opa3oBaHue"

(mpotokon 3acemnanust Ne 1 ot «31» aBrycra 2023 r.).

AKTYAJIM3NPOBAHO

Ha 3acenanuu kadenper  "Beiciias MmaTemMaTuka 1 MaTeMaTH4ecKoe oOpa3oBaHue"

(mpotokou 3acenanus Ne 2 ot «12» centsiops 2024 r.).



1. Ileaib 0CBOEHUA TUCHUIIUHBI

Ilens OCBOCHHMS MUCIMIUIMHBI — OBJIQJICHUE COBPEMEHHBIM ammapaToM MaTeMaTHKH JIJIs
I[aﬂbHeﬁ]HeI‘O HCIIOJIb30BAHUSA B APYTIUX O6J'IaCT$IX CCTCCTBCHHOHAYYHOI'O 3HAHUA W AUCHUILIMHAX
€CTECTBEHHOI'0 COJICPXKaHUs, MPHOOPETCHUE TEOPETUYECKUX 3HAHWH 10 OCHOBHBIM pasjieiam
AUCHOUIIIMHBI, TMOATOTOBHUTL K H3YUYCHHUIO U IMPUMCHCHUIO MATCMATHYCCKUX MCTOIOB B
poeCcCHOHATIBHON JEATEIbHOCTH, K CAMOCTOSATEIILHOMY H3yYCHHIO TE€X Pa3/elioB MaTeMAaTHKH,
KOTOPBIC MOTYT MOTPEOOBATHCS JIOMOJHUTEIBHO B MPAKTUYCCKONW M HCCIICAOBATEILCKOM paborte,
bopMUpOBaHHE  MaTEMaTHYECKOrO,  JIOTHYECKOrO0 W QJTOPUTMHUYECKOTO  MBIIUICHHUS,
MaTeMaTHYECKOH KyIbTyphl OaKagaBpa.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO
JIMCUMIUIMHBL M TPAaKTUKW, HAa OCBOCHHHM KOTOPBIX Oasupyercs JaHHas AUCHUILIMHA:

MareMaTuKa (IIKOJBHBINA Kypc), ajnredopa (IKOJBLHBIA Kypc), reoMeTprs (IIKOJBHBINA KypC), aareopa
¥ Hauvasa agaiamsa ([MIKOJILHBIN KYpC).

JIMCIMIUTMHBI U TIPAKTHKH, JUISI KOTOPBIX OCBOSHUE JIAHHOMW TUCIUIUIMHBI HEOOXOIMMO KaK
npenuiecTByromnee: | Boiciias mareMatuka. JuddepeHimanbHoe U MHTErpadbHOE HCYHMCICHUS ",
"Brlcmiass mMaremaruka. M30pandble pasgensl BeIicmied maremartuku', "dPusuka. Kosnebaunnsa u

BoaHEL. Dusnka atoma', "Mexanuka. CoOpoTUBJICHUE MaTEPUAIOB .

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

dopmMupyemsbie U
KOHTpOJIMpYyeMble Hmkaroper AOCTHREHHH IInanupyemble pe3ybTaThl
KOMIeTeH Ui
KOMIIeTeHIUH o0y4eHus
(Ko 1 HAUMEHOBAHUE)
(kK01 1 HAUMEHOBaHUE)
[1K-7 Cniocoben [K-7.1 Ucnonszyet | 3HaTh:
IPUMEHSTh MaTeMaTuueckuit  anmapar | OCHOBHbIE TOHATHS —aHAJIUTUYECKON
byHI1aMeHTaJIbHbIE AQHAJTITHYECKOW T€OMETPUHU U | TEOMETPUHM W BBICIIEH anreOpbl TpU
3HaHUS, MTOJIyYEHHbIE B | BBICIIEH anreOpbl IpU | peLIeHUH, METOJbl peIleHHs 3ajay, a
obnactu pelieHnn TaKXKe 1794 MIPUIIOKECHUS B
MaTeMaTHYECKUX U npogeccuOHaNbHBIX 3a]1a4 npogeccuoHaAIbHBIX JUCLHUTUIMHAX,
(M7M) €CTECTBEHHBIX IIK-7.2 ITpumensier | meTopl cOopa aHanmu3a U 00pabOTKH
HayK, 1 UCIIOJIb30BaTh | MaTeMaTH4YeCKUil  anmapar | MH(OopMaluu.
UX B aHAJIUTUYECKON TeOMETpUH U
npodeccuoHanbHOM BBICHIEHN anreopsl npu | YMerTh: [IPUMEHSATH
JeSITeIbHOCTH peleHnH €CTeCTBEHHOHAYYHBIE u
npodeccnoHanbHbIX 3a1a4 OO0IIenHXEHEPHbIE 3HAHUS B
I1K-7.3 JleMOHCTpHUpPYET | mpodeCCHOHATBHON AeITeTFHOCTH
BJIa/ICHUE HaBBIKAMHU
IIPUMCHCHUA Baaaern: MeTomaMu MaTeMaTHYECKOTO
MaT€MaTUUCCKOTO  aIrrmapara | agajams3a u MOACIMPOBAHUA B
AHATMTHIECKON TEOMETPUH H | IPOeCCHOHAIBHOM AEATENbHOCTH;
BBICIIEHN anredpsl pu
pelieHnn
npodeccnoHaNbHBIX 3a7a4




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

IUHEHON ayreOpsl

JOIIOJTHCHMNA.

Mopnyas (pasnen) | Bun HaunMeHoBaHMe TeM 3aHATHH Cemectp |O0beMm, 4. Bbamabl | UHTEpakTHB, 4. ®opMbl TEKYILIEr0
y4eoHoit (yueoHoli paGoThI) KOHTPOJISA
padoThI (HamMeHOBaHMe

OLIEHOYHOI0 CPeACTBA)
Monys 1. Jlex 1 Matpuupbl, Buabl Mmatpull. [leiicTBus Hax 2 2 -
DJIEMEHTBI MaTpunaMu. Onpenenureny KBaapaTHbIX
IMTUHEHHOW aJreOpshI Matpull. Onpenenurenau BTOPOro u
TPETHETO MOPSIIKOB.
Monyns 1. CP Matpuusl. Onpeaenutenu. Cucremsl 2 13 5) Bomnpocsl JULSy
JJIEMEHTHI JMHEWHBIN areOpandeckux ypaBHEHUH. CaMOKOHTPOJIS K|
NUHEHON areOpsl N3yuenne TeopeTnyeckoro Marepuanina DIIEKTPOHHOMY Y4EOHHKY]
ANEeKTPOHHBIX yueOHuKoB 1.1 u 1.2 Ha 1.1 u 1.2 Ha mardopme
wiardopme "Pocnucrant". "Pocaucrant".
Monyns 1. CP [IpomexxyTounslii TecT 1o Teme 1.1 2 2 2 [IpomexyTounbiii TecT 1
JJIeMEHTbI o teme 1.1
ITMHEHHONW anreOpbl
Monyns 1. Ip 1 CrnoxeHue, BRBIUUTAHUE MATPHIL. 2 2 -
JJIEMEHTHI YMHOK€EHUE MaTpULbl HA YHACJIO.
IUHEHON areOpsl [IpousBenenne marpun. Beraucienue
onpeaenuTenen 2-ro u 3-ro NOpsAIKOB IO
OTIpe/ICNIEHUIO.
Mopyns 1. Ip 2 Bo3Benenue mMaTpuIlbl B CTETICHD. 2 2 -
JJIEMEHTHI Brruncnenne MaTpu4HbIX MHOTOWJIEHOB.
ITUHEIHON anreOpsl TpancnoHMpOBaHHE MATPULL
Mopyns 1. Jlek 2 OrnpeaenuTteny n-ro mopsaKa u ux 2 2 -
JJIEMEHTHI cBoiicTBa. MUHODBI M UX anredpanyeckue




IUHEIHON ayreOpsl

Mopnyas (pasnen) | Bun HanMeHoBaHMe TeM 3aHATHH Cemectp |O0beMm, 4. Bbaaabl | UHTEpakTHB, 4. ®opMbI TEKYILIEro
y4eoHoit (yueoHoli paGoThI) KOHTPOJISA
padoThI (HauMeHOBaHHe

OLIEHOYHOI0 CPeACTBA)
Monys 1. Ip 3 Boruncnenue onpenenuTeneil KBaJpaTHbIX 2 2 -
JJIeMEHTBI MaTpul] B pa3i0oKeHUH 110 CTPOKE
ITMHEMHON anreOphl (cTonb1y).

Mogyns 1. Ip 4 Brrunciienue onpeaenureneit 2 2 -
JJIeMEHTBI HCIOJIb30BaHUEM CBOMCTB.
NUHEHON ayreOpsl

Mogyns 1. Jlek 3 O6parnas matpura. CrnocoOsl 2 2 -
JJIeMEHTBI HaX0XXJIeHUs 00paTHON MaTpullbl. Panr
IMHEHON ayreOpsl MaTpULBL.

Monys 1. IIp 5 Brruucnenue oOpaTHOM MaTPHUIIHL. 2 2 -
JJIEMEHTbI
ITMHEHHONW anreOpbl

Monynbl. IIp 6 HaxoxaeHue panra MaTpul pa3indyHbIMU 2 2 -
JJIEMEHTHI METOJIaMHU.
IUHEHON areOpsl

Monyinsl. Jlex 4 CucTeMbl TUHEHHBIX alre0pandeckux 2 2 -
JJIeMEHTbI ypaBHeHuii (CJIAY): ocHOBHbIE MOHATUS U
ITMHEHHOW anreOpbl OIIPEIEIICHUS.

Monynsl. Ip 7 Pemenue cucreM n JIMHEWHBIX ypaBHEHHI 2 2 -
JJIEMEHTHI C N HEU3BECTHBIMH.
ITHHEWHON ayreOpbl

Monyinbl. ITp 8 Pemenne CJIAY meronom [Maycca. 2 2 -
DIIEMEHTBI
ITMHEWHOM anreOpbl

Mopyns 1. Jlex 5 CucTemMbl TUHEHHBIX OJHOPOIHBIX 2 2 -
DJIEMEHTHI ypaBHeHuil. Mccnenosanne CJIAY.




KommnekchHeie uncna. M3yyenue
TEOPETUYECKOT0 MaTepuaa MEKTPOHHBIX
yaeOHuKoB 2.1 u 2.2 Ha tuiatdhopme
"Pocaucrant".

Mopnyas (pasnen) | Bun HanMeHoBaHMe TeM 3aHATHH Cemectp |O0beMm, 4. Bbaaabl | UHTEpakTHB, 4. ®opMbI TEKYILIEro
y4eoHoit (yueoHoli paGoThI) KOHTPOJISA
padoThI (HamMeHOBaHMe

OLIEHOYHOI0 CPeACTBA)

Monyis 1. Ip 9 Uccnenoanmne CJIAY. Onpenenenue 2 2 -

DJIEMEHTBI (dhyHIaMEHTAIBHOM CUCTEMBI PEIICHUM.
NUHEHON areOpsl
Monyns 1. CP CucreMbl TMHENHBIN areOpandyeckux 2 13 5) Bomnpocsl JULSy
OeMeHThI ypaBHeHUH. M3ydeHne TeopeTuieckoro CaMOKOHTPOJIS K
IMTMHEWHOW anreOphl MaTepHasa 3JIeKTPOHHBIX Y4eOHUKOB 1.2 DIIEKTPOHHOMY YYEOHHKY|
Ha maTdopme "Pocauctant". 1.2 Ha maThopme]
Monyns 1. Cp [IpomexxyTounblid TeCT 10 Teme 1.2 2 2 1 [TpomexyTouHnslii TecT 2
DIEMEHTHI no reme 1.2
NUHEHON ayreOpsl
Mopyns 1. IIp 10 Onpenenenue ¢pyHIaMEeHTATbHON 2 2 -
JJIeMEHTbI CUCTEMBI PELICHU.
IMMHEWHONW anreOpbl
Monyns 2. Jlek 6 | BekTophl: OCHOBHbBIE IOHATUSA U 2 2 -
JJIEMEHTHI onpezaeneHus. JInHenHple onepanuu HaJ
BEKTOPHOM BekTOpaMH. [Ipoeknns BEKTopa Ha oCh, €€
asreOpbl cBoiicTBa. [IpsiMOyToNBHBIE KOOPIUHATEI
Monyns 2. CP OcCHOBHBIE MIOHATHUSI BEKTOPHOH aJireOpBhl. 2 23,75 5) Bompocsl TUIsl
JJIEMEHTHI basuc. Ilepexon ot ogHOro 6a3zuca k CaMOKOHTPOJIS K|
BEKTOPHOMI npyromy. CkanspHoe, BEKTOPHOE, PIEKTPOHHOMY Y4YEOHHKY]|
aJreOpbl CMELIaHHOE NPOU3BEICHNS BEKTOPOB. 2.1 u 2.2 Ha mnardopme

"Pocaucrant".




Mopnyas (pasnen) | Bun HanMeHoBaHMe TeM 3aHATHH Cemectp |O0beMm, 4. Bbaaabl | UHTEpakTHB, 4. ®opMbI TEKYILIEro
y4eoHoit (yueoHoli paGoThI) KOHTPOJISA
padoThI (HauMeHOBaHHe

OLIEHOYHOI0 CPeACTBA)

Mopyns 2. Cp [IpomexxyTounblii TecT 1O Teme 2.1 2 2 1 [TpomexyTouHbIl TecT 3

DJIEMEHThI no reme 2.1
BEKTOPHOU
anreOpsl
Mounyis 2. CP IIpoMexyTouHbIi TeCT 1O TEME 2.2 2 2 1 [IpomexyTounblii Tect 4
JJIEMEHTbI o teme 2.2
BEKTOPHOH
QIIreOphl
Mogyns 2. Ip 11 3ajaun Ha IPOCTEHIINE JEHCTBUS HAl 2 2 -
JJIeMEHTBI BEKTOpaMH.
BEKTOPHOMU
aJIreOpbl
Monyis 2. ITp 12 JInneliHas 3aBUCUMOCTBb BEKTOPOB Ha 2 2 -
DIIeMEHTHI IJTOCKOCTH M B IPOCTpaHCTBE. Paznoxenune
BEKTOPHOU BEKTOpa 110 0a3ucy Ha MIOCKOCTH.
QJIreOphl
Mogyns 2. Jlex 7 CxkansipHO€, BEKTOPHOE U CMEIIAHHOE 2 2 -
JJIEMEHTHI IIPOU3BECHNE BEKTOPOB.
BEKTOPHOMN
aIreOpbl
Monynb 2. ITp 13 Brruncnenue ckanspHOTo 2 2 -
JJIEMEHTHI IIpou3BeeHNs BEKTOPOB. Ero cBolicTaa.
BEKTOPHOM Hamnpagnsromuye KOCHHYCBI BEKTOpA.
aJreOpbl
Monyns 2. Ip 14 3amaun Ha BEKTOPHOE M CMENIAHHOE 2 2 -
DJIEMEHTHI IIPOU3BENECHNE BEKTOPOB.
BEKTOPHOMN

asreOpbl




Mopnyas (pasnen) | Bun HanMeHoBaHMe TeM 3aHATHH Cemectp |O0beMm, 4. Bbaaabl | UHTEpakTHB, 4. ®opMbI TEKYILIEro
y4eoHoit (yueoHoli paGoThI) KOHTPOJISA
padoThI (HamMeHOBaHMe

OLIEHOYHOI0 CPeACTBA)

Monyis 2. Jlex 8 [TonsiTe n-MEepHOTO BEKTOpA U 2 2 -

JJIEMEHTHI BEKTOPHOI'O ITPOCTpaHcTBA. PazMepHOCTD U
BEKTOPHOU 0a3uc BEKTOPHOTO IPOCTPAHCTBA.
aJIreOpbl EBKIMI0BO IPOCTPAHCTBO.
Mogyns 2. Ilp 15 [IpeoOpazoBanue KOOpAUHAT BEKTOPA 2 2 -
DJIEMEHTBI IIpU Iepexo/ie K HOBOMY 0a3ucy.
BEKTOPHOMU
anreOpsl
Mopyns 2. IIp 16 CoOCTBEHHbBIE 3HAYEHNS U COOCTBEHHBIE 2 2 -
JJIEMEHTbI BEKTOPBI MaTPULIbI INHEHHOTO
BEKTOPHOU npeoOpa3oBaHusl.
QJIreOphl
Monyns 2. Jlex 9 KomnuiekcHble uncna. AnreOpanueckas 2 2 -
JJIEMEHTHI (opMa KOMIUIEKCHOTO YHCIIA.
BEKTOPHOMN I'eomeTprueckas uHTEpIIpeTalns
asreOpbl KOMIUIEKCHBIX YHCEL.
Tpuronomerpuueckas popma
KOMIUIEKCHOTO uncia. Onepanuu Hax
KOMIUIEKCHBIMU YHCIIaMU B
anreOpandeckoi 1 TPUrOHOMETPUYECKON
bopme.
Monyis 2. ITp 17 3aauM Ha KOMIUIEKCHBIE YHCIIa. 2 2 -
DIIEMEHTBI
BEKTOPHOM

QIIreOphI




reoMeTpusl Ha
MJIOCKOCTH U B
MPOCTPAHCTBE

Mopnyas (pasnen) | Bun HanMeHoBaHMe TeM 3aHATHH Cemectp |O0beMm, 4. Bbaaabl | UHTEpakTHB, 4. ®opMbI TEKYILIEro
y4eoHoit (yueoHoli paGoThI) KOHTPOJISA
padoThI (HauMeHOBaHuUe

OLIEHOYHOI0 CPeACTBA)

Mopyns 2. IIp 18 3ajaun Ha KOMILUIEKCHBIC YUCIIA. 2 2 -

DJIEMEHThI

BEKTOPHOU

anreOpsl

Mopnynsb 3 Jlex 10 [TpstmoyronbHast ¥ OJIIpHAsi CUCTEMBI 2 2 -

AHaTTUTHYECKas KOOpJUHAT Ha IIOCKOCTH. CBS3b

reomMerpus Ha koopauHar. [Ipocreitmme 3axaun Ha

MJIOCKOCTH U B wiockocTH. [IpsiMast TMHUA Ha TUIOCKOCTH.

[IPOCTPAHCTBE B3aumHoe pacrosnoxeHue ByxX IpsMbIX

Mogyns 3 Cp [Ipsimas Ha mockocT. Kpusbie 2 8 ) Bomnpocsr JUIS]

AHaTTUTHYECKas BTOpOro nopsiaka. [lonspHbie ypaBHEHUS CaMOKOHTPOJIS K|

reoMeTpus Ha KpUBBIX BTOpOTo nopsiaka. 3yuenue PIEKTPOHHOMY Y4YEOHHKY]

MJIOCKOCTH U B TEOPETUYECKOT0 MaTEpHaIa JIEKTPOHHBIX 3.1 u 3.2 Ha muardopme

MPOCTPAHCTBE yueOnnkoB 3.1 u 3.2 Ha utargopme "Pocaucrant".
"Pocaucrant".

Mogyns 3 CPpP [IpomexxyTounblii TecT 1O Teme 3.1 2 2 1 [TpomexxyTouHbIIH

AHaJIUTUYECKAst TecT 5 o Teme 3.1

reoMeTpus Ha

MJIOCKOCTH U B

MPOCTPAHCTBE

Monyns 3 CP [IpomexxyTouHBIN TECT MO TeMe 3.2 2 2 1 [TpomexxyToUHBIIH

AHaITUTHYECKAs TecT 6 1o Teme 3.2




Mopyas (pa3aen)

Bun
yueOHoi
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHoli paGoThI)

Cemectp

Oo0beMm, 4.

Banasl

HNHurepakrus, 4.

®opMbI TEKYILIEro
KOHTPOJIA
(HaMMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)

Mopyns 3
AHanuTHUYeCcKas
reOMETpHUs Ha
IUIOCKOCTH U B
MPOCTPAHCTBE

ITp 19

3aauy Ha OpSIMYIO JTMHUIO Ha
TUTOCKOCTH.

Mopyns 3
AHaJTMTHYECKas
reoMeTpus Ha
IIOCKOCTH U B
MPOCTPAHCTBE

IIp 20

33.,[[21‘11/1 Ha B3aMMHOC PACIIOJIOKCHHUC
ABYX IIPAMBIX Ha ITJIOCKOCTH.

Mogyns 3
AHaTUTHYECKas
reOMEeTpHUs Ha
IUIOCKOCTH U B
MPOCTPAHCTBE

Jlex 11

KpuBbie BTOpPOTO MOpSIKa: OKPYKHOCTB,
aJMIe, napabona, runepooua.

Mogyns 3
AHaTUTHYECKas
reOMEeTpHUs Ha
IUIOCKOCTH U B
MMPOCTPAHCTBE

ITp 21

3aauy Ha KpUBbIE BTOPOTO MOPSAIKA.

Monayns 3
AHaTUTHYECKas
rEOMETpHs Ha
IUIOCKOCTH U B
MMPOCTPAHCTBE

TIp 22

[TonsipHas cucrtemMa KOOpIUHAT.
[TocTpoeHne KpUBBIX B MOJSPHON CUCTEME.

Mogyns 3
AHanuTHyeckas
reOMeTpus Ha

Jlek 12

KBanpartuunsie ¢popmsl. [IpuBenenue
MaTpHUILIbI KBaPATUYHON (HOPMBI K
JraroHanbHOMY Buay. O01ee ypaBHeHHE




Mopnyas (pasnen) | Bun HanMeHoBaHMe TeM 3aHATHH Cemectp |O0beMm, 4. Bbaaabl | UHTEpakTHB, 4. ®opMbI TEKYILIEro
y4eoHoit (yueoHoli paGoThI) KOHTPOJISA
padoThI (HauMeHOBaHHe

OLIEHOYHOI0 CPeACTBA)

Monyins 3 ITp 23 3anaun Ha KBapaTUYHbIE (DOPMBI. 2 2 -

AHamuTUYECKas
reoMeTpHs Ha
MJIOCKOCTH U B
[IPOCTPAHCTBE
Monaynsb 3 Ip 24 [TpuBenenue o0IIero ypaBHEHUS 2 2 -
AHAJIMTHYECKAs KPHUBOW BTOPOT'O MOPSIAKA K
reoMeTpHsl Ha KaHoHuU4eckoMy Buay. [IpeoOpazoBanue
MJIOCKOCTH U B KOOpJMHAT.
MPOCTPAHCTBE
Mogyns 3 Jlex 13 [TnockocTh B mpocTpancTBe. B3aumuoe 2 2 -
AHaJIUTUYECKAst PacCIIOJIOKEHUE TIIIOCKOCTEM.
reoMeTpHs Ha
MJIOCKOCTH U B
MPOCTPAHCTBE
Mogyns 3 CPpP [TnockocTh U mpsiMasi B IPOCTPaHCTBE. 2 12 5 5) Bompocsr TUTS]
AHaNUTHYECKast IToBepxHOCTH BTOPOTO MOPSIIIKA. CaMOKOHTPOJIS K
reOMETpHUs HA N3yuenne TeopeTnueckoro Mareprania PIEKTPOHHOMY Y4YEOHHKY]
MJIOCKOCTH U B 9JIEKTPOHHBIX yueOHuKa 3.3 Ha raTdopme 3.3 Ha miargdopme]
MPOCTPAHCTBE "Pocnucrant". "Pocnucrant".
Monyns 3 CP [TpomexxyTounblil TECT 1O Teme 3.3 2 2 2 [TpomexxyToUHBIH
AHaJIUTUYECKAs Tect 7 mo teme 3.3

reoMeTpusl Ha
MJIOCKOCTH U B
MPOCTPAHCTBE




Mopnyas (pasnen) | Bun HanMeHoBaHMe TeM 3aHATHH Cemectp |O0beMm, 4. Bbaaabl | UHTEpakTHB, 4. ®opMbI TEKYILIEro
y4eoHoit (yueoHoli paGoThI) KOHTPOJISA
padoThI (HamMeHOBaHMe

OLIEHOYHOI0 CPeACTBA)

Mopyns 3 Ip 25 [IpakTuueckue 3agaHus 2 2 95 - [IpakTuueckue 3aganus

AHanuTHYECKas 110 JUCLUIUINHE
reoMeTpus Ha
MJIOCKOCTH U B
[IPOCTPAHCTBE
Monynsb 3 Ip 26 3aauM Ha IUIOCKOCTh B IIPOCTPAHCTBE. 2 2 -
AHaJIUTUYECKAst
reoMeTpus Ha
MJIOCKOCTH U B
[IPOCTPAHCTBE
Mopyns 3 Jlek 14 [Ipsmas TuHUS B TPOCTPAHCTBE. 2 2 -
AHanmuTHYECKas B3anMHOe pacnionokeHue npsMbIx B
rEOMETpPHsI Ha pocTpaHcTBe. B3anmHoOe pacnonoxenne
MJIOCKOCTH U B MPSIMON U TUIOCKOCTH B IPOCTPAHCTBE.
[IPOCTPAHCTBE
Mogyns 3 Ip 27 3asaun Ha B3aUMHOE PACTIONIOKEHHE 2 2 -
AHaITUTUYECKAs IJIOCKOCTEHN B POCTPAHCTBE.
reoMeTpus Ha
MJIOCKOCTH U B
MPOCTPAHCTBE
Monynsb 3 Ip 28 3aauy Ha IPSIMYIO B IPOCTPAHCTBE. 2 2 -
AHaJIUTUYECKAs

reoMeTpusl Ha
MJIOCKOCTH U B
MPOCTPAHCTBE




Mopnyas (pasnen) | Bun HanMeHoBaHMe TeM 3aHATHH Cemectp |O0beMm, 4. Bbaaabl | UHTEpakTHB, 4. ®opMbI TEKYILIEro
y4eoHoit (yueoHoli paGoThI) KOHTPOJISA
padoThI (HamMeHOBaHMe

OLIEHOYHOI0 CPeACTBA)

Monyins 3 Jlex 15 [ToBepxHOCTH BTOPOTO MOPSAKA. 2 2 -

AHamuTUYECKas
reoMeTpus Ha
MJIOCKOCTH U B
[IPOCTPAHCTBE
Mogyns 3 Ilp 29 3ajaun Ha B3aUMHOE PACIIOJI0KEHUE 2 2 -
AHaITUTHYECKAs IIPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE.
reoMeTpus Ha
MJIOCKOCTH U B
[IPOCTPAHCTBE
Mopyns 3 ITp 30 [TocTpoeHure MOBEPXHOCTEN BTOPOTO 2 2 -
AHanuTHyecKas MOPSAJIKA [0 METO/I0M apajlieIbHBIX
rEOMETpPHsI Ha CCUCHUH.
MJIOCKOCTH U B
[IPOCTPAHCTBE
Monyns 3 Jlex 16 |OOuiee ypaBHEHHE TOBEPXHOCTH BTOPOTO 2 2 -
AHaITUTUYECKAs nopsAKa. BeIpoxkIeHHBIE TOBEPXHOCTH
reoMeTpus Ha BTOPOT'O NOpsIKa
MJIOCKOCTH U B
MPOCTPAHCTBE
Monayns 3 ITp 31 [TocTpoeHre MoBEpPXHOCTEN BTOPOTO -
AHaITUTHYECKAs MOPAJIKA [0 UX KAHOHUUYECKUM

reoMeTpus Ha
MJIOCKOCTH U B
MPOCTPAHCTBE

YPABHEHUSIM.




Mopnyas (pasnen) | Bun HanMeHoBaHMe TeM 3aHATHH Cemectp |O0beMm, 4. Bbaaabl | UHTEpakTHB, 4. ®opMbI TEKYILIEro
y4eoHoit (yueoHoli paGoThI) KOHTPOJISA
padoThI (HauMeHOBaHuUe

OLIEHOYHOI0 CPeACTBA)

Mopyns 3 [Ip 32 | KouTtponwHas padora Ne4 o Teme 2 2 -

AHIUTHYECKAS "AHanuTHUYeCcKasi reOMETPHUs B
reOMETpHUs Ha npoctpancTae"
MJIOCKOCTH U B
[IPOCTPAHCTBE
Mogyns 3 C.P. WroroBslii TecT 2 2 30 - Wrorossiii TecT
AHaJIUTUYECKAst
reoMeTpus Ha
MJIOCKOCTH U B
[IPOCTPAHCTBE
ITA [TpomexxyTounast arrectamus (3a4€T mo 2 0,25 -
HaKOMHUTEILHOMY PEUTHHTY)
AHKeTa 2 0 3
Hroro: 180 100 20

Cxema pacyera UTOroBoro 0ajuna
Cymma 0asuioB 10 BceM yueOHBIM MEPOIPUSITHUSIM, IPETYCMOTPEHHBIM B Kypce + pe3yabTaTbl HTOTOBOI'O TECTUPOBAHUSI.




5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B muctummae "Bpicmias maTemaTuka. OJEMEHTHI BBICIHICH aureOpbl W TEOMETPHUH
HCIIONb3YIOTCSA

TEXHOJIOTHS JUCTAHIITMOHHOT'O 00YUYEHUs B paMKax MpoekTa «PocaucranTy,

TEXHOJOTHSI MOAYJIBHOTO U OJOYHO-MOIYJIBLHOTO OOy4deHus (colaepikaHue Yy4eOHOTo
Marepuana XECTKO CTPYKTYPUPOBAHO B IEISAX €ro MaKCHMAaJIbHOT'O YCBOCHHUS, COIPOBOXKIACTCS
00s13aTeTbHBIMH OJIOKaMU YIIPAXKHEHUN U KOHTPOJIA);

TEXHOJIOTHSL pPa3BHBAIOMICT0 00ydeHus (MPOBEACHHME JIEKIMM, IPAKTHYECKUX 3aHATHH,
KOHTPOJIbHBIX padoT, 3auéTa);

TexHOJIOTHs ¢ GEepEeHITMPOBAHHOTO 00yUeHHUs (TIPeaararoTCs 3aJlaHus Pa3IudHOrO YPOBHS
CJIIO’)KHOCTH);

MH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHU (TIPUMEHEHHWE YYEOHBIX 3JIEKTPOHHBIX
W31aHuM, pecypcoB ceTu HTepHET, OCYIIECTBICHHE TECTOBOIO KOHTPOJISI 3HAHUHM ydaluxcsi).

B nucnuminHe Takke UCMONIb3YeTCsl OHJIAH-KOHTEHT Ha miatdopme «PocamcranT, 4yTo
MO3BOJISIET COYETATh OYHBIC 3aHATUS M OHJAWH-00ydeHue. CTyneHTaM MpPeIoCTaBIsSeTCs JOCTYI K
BUJICOJICKIIUAM, WHTEPAKTHUBHBIM TpEHa)kepam, TecTaM W JPYI'MM OHJaiH-marepualiaM, KOTOpbIe
MOMOTAIOT YIIIYOUTh TOHUMAaHUE TEOPETUYECKOT0 MaTepuaia U 0TpaboTaTh MPAKTUUECKUE HABBIKH.

6. MeToauyeckue yKa3aHUs 10 OCBOCHHUIO U CHUILIMHBI

OCHOBY TEOpeTHUYECKOro OOyYeHHUs CTYAEHTOB COCTaBISIOT JIEKLUH, B XOJA€ KOTOPOH
MperoiaBaTellb U3jaraeT OCHOBHBIC, Han0oJIee CII0KHBIC TIOHATHUS TEMBI, a TAKXKE CBSI3aHHBIC C HEH
TEOPETHUYECKHE M TPaKTUYEeCKue MpoOieMbl, AT PEeKOMEHAALUH IS NPAKTHYECKOTO 3aHATHUS U
YKa3aHuA OJid BBITOJIHCHUSA CaMOCTOSITETbHOM pa6OTI)I.

B Xxonme nexkuMOHHBIX 3aHATUH oOOydarouieMycst HeoOXOAMMO BECTH KOHCIIEKTHPOBaHUE
yueOHOro Marepuana, oOpamiass BHMUMAaHHE Ha (QOPMYIMPOBKH, DPACKPBIBAIOLINE COJAEpKaHHE
M3yyaeMoM AMCUUIUIMHBEI "Bpiciias maremaTuka. DJEeMEHTHl BbICHIEH anreOpbl M reoMerpuun’.
KenarenbHO OCTaBIIATH B pa60q1/1x KOHCIICKTax TIIO0JId, Ha KOTOPbLIX ACIaTb IIOMCTKH,
o T4E€PKUBAIOIINE 0COOYIO BaXKHOCTh T€X WM MHBIX TEOPETUYECKHUX MOJT0KEHUH.

CamocrosiTenbHass paboTa CTYJIEHTOB SIBISETCS BaXXHBIM BHUIOM YYE€OHOW JESITEIBHOCTH.
CamocrosaTenbHass paboTa BBINOJNHAETCS BO BHEAYIUTOPHOE BpeMs M0 3aJaHHI0 U TpHU
METOINYECKOM PYKOBOJCTBE MPEToiaBaTes, HO 0€3 ero HermoCpeACTBEHHOTO yJacTHsl.

CamocrosrenbHas pabora Ha miaardgopme «PocIuCTaHT» CHOCOOCTBYET 3aKpEIICHHIO
3HaHI/II\/'I, IMOJIYYCHHBIX Ha ayAUTOPHBIX 3aHATHAX.

B npouecce camocrosiTeabHON paboThl CTYyJEHT MpUOOpeTaeT HaBbIKM CaMOOPTraHU3aLUH,
CaMOKOHTPOJIA, CAaMOYIIPABJICHUA U CTAHOBUTCA AKTHUBHBIM CaAMOCTOATCIIbBHBIM CY6'I)€KTOM yqe6HOﬁ
JesITeTbHOCTH.

B XO04€ MOATOTOBKHU K HNPAKTHYCCKHUM 3aHATUAM CICAYCT HU3YUUTH KOHCIICKTEHI J'IeKI_[I/II\/'I, u
PEKOMEHJIOBAaHHYIO JIUTEpaTypy, Y4YecTb PEKOMEHJAllMM TMpErnoAaBaress, O3HAKOMHUTBCA C
ANEKTPOHHBIMU  yyeOHMKamMu Ha 1iatrgopme «PocnucranT» OHIIAWH-KOHTEHT: «Bpiciias
MaTeMaTHKa. DJIEMEHTHI BBICIIEH anreOpbl U T€OMETPUN» U OTBETUTH HA BOIIPOCHI CAMOKOHTPOJISL.

Ha npakTudecknx 3aHATHAX CTYACHTHI PEIIAIOT 33]auM 0]l PYKOBOJCTBOM IPETIOIaBaTellsl.
[IpakTHyeckue 3aHATHA TOCBSIIEHBl M3YYEHHIO HaWOojee BaKHBIX W CIOXKHBIX TeM Y4eOHOH
AUCHUIUIMHBL U CITYXKaT JJIA 3aKPCIUICHUA U3YYCHHOTI'O MaTCpHrajia.

BaxHbIM KpUTEpHEeM yCBOEHHs TEOPHUH SIBJISIETCS YMEHHME pelaTh 3a/laud Ha MPOMACHHBINA
Marepuan. [lpum pemeHun 3amad HYKHO OOOCHOBAaTh KaXKIbI OTall pEIICHUs, HCXOIS U3
TEOPETUYECKUX TOJIOKEHUH n3ydaeMoro Kypca. Eciii cTyeHT BUIUT HECKOJBKO MyTel pelieHus,
TO OH JOJDKEH CPaBHMTb WX M BbIOpaTh camblii pallMOHANbHBIN. PemieHue 3agady U mpuUMeEpoB
ClleAyeT u3NaraTh MOAPOOHO, BBIYMCIECHUS pacrnoiaraTb B CTPOTOM TOpPSJAKE, OTHEIsSA
BCIIOMOTI'aTCJIBbHBIC BBIUHCIICHUA OT OCHOBHBIX. HOHy‘IeHHBII\/'I OTBET CJICAYCT IMPOBEPATH CHOCO6aMI/I,



BBITEKAIOIIMMHU M3 CYyIIeCTBAa JAaHHOM 3adaud. PemieHuwe 3amad onpenesn€éHHOro THUIA HYXHO
MPOAOIDKATH IO TPpUOOpeTeH s TBEPIBIX HABBIKOB B PEILICHUH.

[To 3aBepuieHHI0 M3y4eHUST MOAYINS TMperoAaBaTellb MPOBOJUT KOHTPOJBHYIO paboTy ¢
LEJIbIO0 TIPOBEPKU U OIICHKH 3HAHWW M YMEHMU CTYJIEHTOB. 3a/laHusl KOHTPOJIBHON pabOThI JOIDKHBI
OBITh BBITIOJHEHBI AKKYpPATHO, MOCIEI0BATEIbHO, 0OOCHOBAaHUE PEIICHUSI U OTBET 00s3aTeNbHbI B
KaKIOM 3anaHuu. IIpy BBINOJHEHUMM KOHTPOJBHBIX pPAa0OT HE JOMYCKAaeTCs HCIOJIb30BaHUE
MOOUJIBHBIX YCTPONCTB U ra>KEeTOB.

[Ipy NOArOoTOBKE K MTOrOBOMY TECTHUPOBAHUIO CTYAEHT [JOJDKEH IIOBTOPHO HW3YYUTh
KOHCIIEKThl JIEKIMM H PEKOMEHJOBAaHHYK0 OCHOBHYIO M JOMNOJHUTEIBHYIO JIUTEPATypYy,
IIPOCMOTPETh PEIIEHUS OCHOBHBIX 3aJad, PELIEHHBIX CAaMOCTOSTEIbBHO M HA MPaKTHYECKHUX
3aHATUSAX, 4 TAK)KE COCTABUTh MMCbMEHHBIE OTBETHI HA BCE BOIPOCHI, BRBIHECEHHBIEC HA 3aU€T.



7. OnleHOYHbBIE CPeACTBA

7.1. IlaciopT OLIEHOYHBIX CPEJICTB

Koa xoHTpo/IMpyemMoil KOMIIeTeH UM HaumenoBanmue
Cemectp
(MJ1M ee 4aCTH) OLIEHOYHOI0 CPeJACTBA
2 I1K-7.1, IIK-7.2, I[1K-7.3 [IpakTrueckoe 3aganue
5 I1K-7.1, I1K-7.2, TIK-7.3 Tectuposanwue on-line (mpomexyTouHbIE
TecThl 1-7)
2 I1K-7.1, I1K-7.2, TIK-7.3 Tectuposanue on-line (uToroBeIii TECT)
2 I1K-7.1, TIK-7.2, [IK-7.3 W3ydeHune 2JIeKTPOHHOTO yueOHHKA
2 I1K-7.1, TIK-7.2, TIK-7.3 Bormpocs! 1151 caMOKOHTPOJIS
2 I1K-7.1, TIK-7.2, TIK-7.3 Bonpocsr k 3auéty NeNe 1-72

7.2. TunmoBblie 3alaHUA WIN UHBIC MaTE€pHaJIbl, H606X0)11/1Mble AJIS TEKYIIET0 KOHTPOJIsA

7.2.1. IlpakTHYecKOe 3a1aHHe
(HauMeHOBaHUEe OYEHOUHO20 CPedCmaa)

Tunossle NpuMepsbI 3aJaHU
Homep BapuaHTa 3amaum ompenensercss ¢ MOMOUIbI0 TaOiauubl 1o mnepBoi Oykse (amuianu

CTY/ICHTA.
" Tab6nuia. Beioop Homepa BapraHTa
Byksa A b B r I E,E | X3 nu K J
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Bbyksa M HIO | 04 IT P4 Cur | T,1 Y (ORC) X0
Ne Bap. 11 12 13 14 15 16 17 18 19 20
3apanue 1

Tema: Matpuusl. Onpenenurenu. CucTteMsl TMHEUHBIX YPaBHEHUN

3agaya 1.1. Pemnts cucreMmy ypaBHeHHil meTonoM Kpamepa.

Howmep Howmep
BapUaHTa BapUaHTa
2X1 — Xy — 6x3 = —2 5x; + 11x, +3x3 =11
1 {xl - 2x2 - 4‘x3 = —5 11 { le + 5x2 + X3 = 3
X1 — Xy +2x3 =3 Xy — 77Xy —x3 =5
le_2x2+x3=_9 xl+x2_6X3=2
2 {x1+6x2+3x3=4 12 {Bxl—x2—6x3=6
2x1 +3x, +x3 =6 2xq + 3x, +9x3 = 28
le - 3x2 + 3x3 = -4 8x1 + 6x2 + X3 = 23
3 { 6x1 + 9x2 - 2x3 == 3 13 {10961 + 3x2 - 3x3 = 7

10x4 + 3x, —3x3 = 16

6x; +9x, — 2x3; = 18




Howmep Howmep
BapuaHTa BapuaHTa
X1+XZ_6X3=3 le+4‘xZ+6X3=_6
4 { 3x1 - xz - 6x3 = 5 14 {le + 2x2 + 5x3 = _7
2x1 + 3x2 + 9x3 = 29 sz + 3x3 = _1
4x1 - 3x2 + X3 = 0 2x1 + 2x2 X3 = 4
5 {xl - 2x2 - ZX3 = _6 15 { 4‘x1 + 3x2 X3 = 9
3x1 - xz + 2x3 = 5 8x1 + 5x2 - 3x3 = 11
6x1 + sz - 2x3 = _1 4‘x1 - 2x2 + X3 = 13
6 {3361 + 4x2 + 2x3 = 10 16 {le + 3x2 - 4‘X3 == 10
3x1 - 9x2 = 9 3x1 - 2x2 - 5x3 = 3
2x1+xZ+4X3=6 4x1—3x2+ZX3—3
7 {xl + 3x2 - 6x3 = _10 17 {le + sz - 3x3 = 13
3x1 - 2x2 + ZX3 = 12 5x1 + 6x2 - 2x3 = 24’
6x1+8x2+x3=—11 x1+x2_x3:1
8 { 3x1 + 4XZ + X3 = _5 18 {6 + 3x2 - 6X3 = _3
3x1 + SXZ + SX3 = — 4x1 — Xy + 3X3 =-1
le + 5x2 + 4‘X3 = 3 7x1 - sz + 3x3 = _5
9 X1 + 3XZ + ZX3 = 0 19 {4‘9(1 + 11x2 - 4X3 = 33
2x1 + 1OXZ + 9X3 =-2 2x1 + 3x2 + 4‘X3 = 15
2x1 + 3x2 + 11X3 = _4 xl + 2x2 + x3 = 4
10 X1 + Xy + SX3 = _3 20 {39(1 - SXZ + 3X3 =-21

2x1+x2+3X3=4

2x1 + 7x2 _X3 = 32

3anaua 1.2. Pemuth cucremy ypaBHeHui MmetoaoMm ["aycca.

Howmep
BapHUaHTa

Howmep
BapHaHTa

le_xz_SX3+X4=0
x1+2x2—X3—6x4=0
xl+3x2_8X3_x4=0

11

X1+3XZ_ZX3_3X4=O

{x1+x2+3x3—2x4=0
X1—2X2+4X3—X4=0

3x1—3x2+4x3+x4=0
2x1 +2x; —2x3+2x4, =0
X1 — X, +3x3+2x, =0

12

3x1 —2x, —3x3—3x, =0

{ 2X1 — Xy +x3+x4,=0
X1+XZ+ZX3+SX4=O

2x1 +3x, —2x3 —5x4, =0
xl+2xZ_4‘X3+2.X4,=O
le_xZ_X3+5.X4,=0

13

X1 — X, +x3+3x, =0
{le+3xZ +x3_x4=0
—x1+x2—x3—3x4=0

le - 3x2 + 5X3 +X4, 3

{ X1+ Xy +2X3 — X4 =
X1+2xZ_6X3+x4=

14

le_x2+2x3+2x4—0
x1+x2_3x3+2x4—0

{3xl_3xZ_X3+2.X4=O

2x1 + 2x, — 2x3 +5x, =0

Xy —5x, +x3—4x, =0

15

xl_x2+3x3+4x4—0
2%y +x, —x3+3x, =0

{ —6xy +2x3 —7x4 =0
{x1+x2—7x3+2x4—0

|

2X1 + %, +2x3+x, =0
xl_xZ+X3+4‘X4=0
—x1—3x2+4x3+2x4=0

16

2x1+3x, +x3+x, =0

{le —2x, —2x3—3x, =0
X1 +x, +3x3+2x,=0




Howmep Howmep
BapuaHTa BapuaHTa
xl+xZ+3X3+ZX4:0 2x1+4x2—x3—x4=0
7 {—3x1—2x2 +X3+X4_ = O 17 {SXI_ZXZ _4‘X3 +2.X4_ = 0
le+3xZ+X3+X4=0 4x1+2x2+X3_X4=0
le_x2+SX3_X4=0 2x1+xZ+3.X3+X4=0
8 {xl_xz_ZX3+X4=0 18 {x1_4x2_2x3_x4:0
xl+xZ_3X3_SX4:0 3x1+4x2+2x3—x4=0
x1+x2+ZX3+SX4,=0 xl_x2+x3+5x4:0
9 {3x1+x2_X3+X4:0 19 {4x1_x2+3x3_2x4:0
2xl+4‘x2_2x3+X4:0 2x1_2x2+2x3+4‘x4:0
x1+xZ_X3+x4:0 3x1+2x2—x3—x4=0
10 {xl _3x2 _ZX3 _ZX4 == O 20 {4‘9(1 _BXZ —ZX3 +2x4 = 0
4x1+2x2_2.X3+3.X4_=O x1+3x2—X3—x4=0
3ajanme 2

Tema: BekTopHas anrebpa

3agaua 2.1. Haiitu miomaaes napasuieaorpaMMa, IOCTPOSHHOTO Ha BEKTOpax a u b.

Howmep
BapHaHTa
_ T
1 a=2m+4n, b = 6m — 2n, rae |m| = 3,|n| =4, (M)n) = g
— o 3
2 a=2m-n, b = 6m + 47, rﬂelrﬁ|=4,|ﬁ|=8,(m,n)=7
_ T
3 a=3m+n, b =2m — 4n, rjae |T71|=4,|‘r_l|=1,(771',\7_l)=z
_ I3
4 a=—2m — 37, b =6m — 127, rae |m| =1,|n| =6,(mM)n) = 3
3 . — _ a _ B o 5n
5 a=2m+ 107, b = 6m — 47, rae |m| = 2,|n| =5, (M, n) ==
B _ _ . _ o 3
6 a=2m—4n, b = 4m + 27, rae |m|=4,|n|=7,(m,n)=T
_ T
7 a = 3m+ 9n, b = —m — 4n, rae lm| = 3,|n| =6, (M,n) = 3
_ 3
8 a=—6m—8n, =1m + 37, rae |m| =8, |n| =7, (mn) = -
73
9 a=8m+2n, b=m-7u, raelm| =47l =9,m@Wn) =
_ T
10 a=—10m + 27, b =-2m — 27, rae |m| = 3,|n] =8, (M)n) = 3
_ I3
11 a=2m+ 8n, b = 6m — 3n, rae lm| =1,|n| =2,(Mn) = 3
_ T
12 a = 8m — 2n, b =2m + 4n, rae |m| =4,|n| =5 (m)n) = 7




Howmep

BapuaHTa

13 a=2m+37, b=6m—127,  rge|m| =2 |f| =8 (W 7) =g
14 a=9m—3n, b=3m+6n, rael|ml =3|al=4 0= %
15 a=4m—67, b=6m+2i rael|m|=5 |7l =2 ()= g
16 a=-8m+3n, b=3m+2n, raelm|=3|1|=4 @mn) = %
17 a=12m—2n, Db=6m+6n  rgelm|=4,|a| =3, @@n) = g
18 a=10m+na, b=-3m+2a, raelm|=6|1|=5 (Mn) = %
19 a=2m+ 6, b = 6m — 27, rge |m| =5, |n| = 4, (M)n) = %ﬂ
20 a=4m+3n, b=m-6n, rael|m|=6|al=3, W n) =%

3agaua 2.2. Jlansl Bepmmabl mupamuasl ABCD. CpencrBamu BeKTOpHOW anreOpbl BBIYHCIHTH

JUTHHY BBICOTHI, OITYIIEHHOU 13 BepmuHbl A Ha mtockocts BCD.

Bizh;iﬂa BepuiuHb! mupamu/ibl
1 A(4;4;-6) B(1;3;5) c(0;-3;7) D(3;2;3)
2 A(-2;3;5) B(1;-3;4) c(7;8;,—-1) D(—-1;2;-1)
3 A(1;3;5) B(0;2;0) c(5;7;9) D(0;4;8)
4 A(-3;-5;2) B(4;5;1) c(—3;0;,—4) D(—4;5;-6)
5 A(4;5;2) B(3;0;1) c(—1;4;2) D(5;7;8)
6 A(5;1;0) B(7;0;1) c(2;1;4) D(5;5;3)
7 A(4;2;-1) B(3;0;4) c(0;0;4) D(5;—-1;-3)
8 A(-2;3;-2) B(2;-3;2) c(2;2;0) D(1;5;5)
9 A(7;1;2) B(-5;3;-2) C(3;3;5) D(4;5;-1)
10 A(3;4;0) B(1;1;1) c(—1;5;6) D(4;0;5)




Howmep Bepummnabl nupamMuibt
BapHaHTa
11 A(0;0;0) B(5;2;0) C(2;5;0) D(1;2;4)
12 A(—1;-3;1) B(-3;2;-3) c(-3;-3;3) D(-2;0;4)
13 A(1;-1;0) B(4;5;-2) c(—1;3;0) D(6;1;5)
14 A(-2;2;5) B(-2;1;0) c(1;,-2;1) D(3;1;2)
15 A(-2;1;0) B(2;2;5) C(3;1;2) D(1;-2;1)
16 A(1;-2;1) B(3;1;-2) C(2;2;5) D(-2;1;0)
17 A(3;1;-2) B(1;-1;1) c(—2;1;0) D(2;2;5)
18 A(1;3;2) B(3;-2;7) C(4;0;0) D(-2;1;2)
19 A(3;2;7) B(1;3;2) c(-2;1;2) D(4;0;0)
20 A(4;-3;-2) B(2;2;3) c(—1;-2;3) D(2;-2;-3)
3azanue 3

Tema: AnanuTudeckas reoMeTpus

3agaua 3.1.

CocTaBUTh ypaBHEHHE IUIOCKOCTH Q, mpoxomsiiei mpsmyto | meprneHanKyispHO

m1ockocTu P. OnpenenuTs yroil Mexay MIOCKOCThI0 Q U MIocKocThIo Pi.

Howmep
BapUaHTa

IMpsimast |

IInockocts P

IImockocts P1

1

{5x—y—22—3=0
3x —2y—5z+2=0

4x —2y—2z—-11=0

x—2y+z—-4=0

{3x+3y+22—1=0
2x—3y—2z+6=0

2x+8y—5z+8=0

2x+y—z+6=0

{x—y—z—ZzO
x—2y+z+4=0

2x+y—z—-8=0

4x+y—-3z+2=0

{x+y—22—2=0
x—y+z+2=0

x+5y+6z+11=0

x—y+2z—1=0

{9x—7y—z—2=0
x+7y—4z—-5=0

2x—y+z—6=0

x—3y+2z—3=0

{4x+y+z+2=0
2x+y—8z—-8=0

2x+y+2z+4=0

x—y—3z+2=0

{2x—y—12z—3=0
3x+y—7z—-2=0

x+2y+5z—1=0

2x—y—12z-6=0




Howmep

BapranTa [Mpsimas | ITnockocts P [Tnockocts P1
8 {ziig;;—f;jo Ax+y+22+3=0 | 2x—3y+z4+6=0
9 {zitilizfzz:oo 2x+3y—4z+11=0 | 4x+y—5z+1=0
10 {3xx+_§;+_2;:41:00 X—y—27-4=0 | 2x+2y—2z-8=0
11 {iij{:ﬁiig Xx+3y—2-7=0 X+y—92+4=0
12 {xx__z};,-l__zz__|_242=00 2x+y+z-2=0 | x+7y—4z+5=0
13 {zzxxj;j;;z;:oo X+y+z+2=0 Xx+3y+z+14=0
14 {xx:rz;’fzz__;:oo 3x—y+z-6=0 X—y—22+2=0
15 {xxtsg;trzzz;;:()o 3x—4y+72-1=0 | 2x+y+z+2=0
16 {ii%’y__zjjrizg 3x+2y+4z—-1=0 | 4dx+y—2z+1=0
17 {zxx_j’;_z;’jo:o X—2y+22-5=0 | 2x—5y—z+5=0
18 {3x2:fy4;3222i30 2x+y—22-1=0 | x—7y+4z—1=0
19 {ji;;’__zzjllfzoo Xx+2y+6z-8=0 | x—2y+3z—4=0
20 {2x+3y+4z+5=0 4x —y+5z—15=0 4x+y+z+4=0

x—6y+3z—7=0

3amaua 3.2. B npoctpanctBe 3aganbl mpsMasi | u mockocts P. HaliTi TouKy nepecedeHust npsiMoit

U IJIOCKOCTHU. BRIUMCINTE YIroJ MCXKIAY HpﬂMOfI " IMJIOCKOCTBIO

Howmep [Mpsmast | [Tnockocts P
BapHaHTa
1 -1 -3
1 Xt =Y =2 3x—4y+5z+24=0
2 17
2 -2
2 xre _yoe_z X—y+72-12=0
5 -7 -4
-9 -3 +8
3 X :y :Z x+3y—z+10=0
7 1 -8
-2 + 10 -4
4 x—c_ 7 _Z 2x+5y—2z—1=0
3 3 4
5 x—5=ﬂ % x+3y—z+6=0

-2 4




Howmep

IMpsimas | [Tnockocts P
BapuaHTa
6 x—12:y—3:z—5 7x —3y+4z—-8=0
0 =3 5
X y—7 z
! —— ==z X—y—z+5=0
11 -15 5
1
8 x*+3_y-1_2 Ax +2y+4z+2 =0
4 —2 =2
—7 i z-6
9 ol _y+A_z 2x—y—7z+38=0
5 22 18
~10 1 6
10 x—10_y+l_z+ Sx+2y+4z=0
—4 0 3
1
11 Xx+5_y_z 2x+5y—z+2=0
1 2 3
12 x+2_y-5_zt4 2x—y+22+1=0
0 2 —1
6 —2
13 xro_v_z SX+y—22+6=0
1 4 3
—12 y-2 11
14 x—le _y—zo_z4 X+5y—z+3=0
2 —1 6
) 1 2-6
15 x—e_y+l X—2y+z+13=0
6 12 -5
16 x+1:u:i 3x+y+z+7=0
—2 2 12
17 x—11:y+5:z—3 x+2y+z+14=0
1 1 6
2 1 z-1
18 xre _y+l 3x—5y+4z+8=0
2 5 2
19 x_y+t9_z-3 Sx+y—2z—11=0
2”2 —7
1 y—4
20 x+l_y—t_z 4x —2y+7-2=0
=2 2 5

Kparkoe onucanue u perjiaMeHT BbINOJHEHUS

MPOBEPSAEMBIE BPYUYHYIO BBINIOJHAKOTCS CTYJAEHTAMHU CaMOCTOSITEJIBHO BO
BHEAYJIUTOPHOE BpEMs, IPU 3TOM HEOOXOIUMO TIPUBOIUTH B OJIAHKE OTBETOB MOAPOOHBIC PEIICHUS
KOKIOW 3a7auyd CO BCEMHU MPOMEXKYTOYHBIMU BBIYHCICHUSMU. PemieHus 3amad MOryT OBITh
BBITIOJTHEHBI OT PYKH B TETPAJAX B KJIETKY WJIM HaOpaHbl ¢ MOMOIIBIO pemakTopa (opmyin. Bce
rpadUKu JOKHBI OBITH TTOCTPOCHBI B CHCTEME KOOpAHMHAT C cOONMIoieHneM Maciirada. B crmyuae

3amaHus,

PYKOIIMCHOTO BapuaHTa, MPUCHIIAETCS Ha IPOBEPKY (POTO BBHIITOJIHEHHOTO 3a/1aHuUS.

Kpurepun ouenku

Ecnu 3agaua peuicHa BEPHO, TO CTABUTCA MAKCUMAJIIbHOC KOJINUYCCTBO 0aioB (Ta6. 1), €ClIn

3ala4a peiucHa HEBECPHO 0o pemICHUC HE ITPEACTABIICHO, TO CTABUTCA 0 6amoB.




B Tabnune 1 ykazaHo MakCUMalIbHOE KOJIMYECTBO OAJIOB 32 COOTBETCTBYIONIYIO 3a/1a4y.

Tabmuna 1 — bannsl 3a pemenus 3a1au o Kypey «Bpiciiast MaTemMaTuka. JJ1€MEHThI BbICILIEH

anredpel U TEOMETPUN

No MaxkcumansHoe
Tun 3agaun
/1 KOJIMYECTBO 0aJIJIOB
1 [TpakTnueckoe 3ananue 1. 3amaya 1.1. 9
2 [TpakTnueckoe 3ananue 1. 3amaya 1.2. 9
3 [IpakTrueckoe 3amanue 2. 3amaya 2.1. 9
4 [IpakTrueckoe 3amanue 2. 3amaya 2.2. 9
5 [IpakTrueckoe 3amanue 3. 3amaya 3.1. 10
6 [IpakTnueckoe 3aganue 3. 3agaya 3.2. 9
Hroro 55
7.2.2. TunoBble BONPOCHI M3 0aHKA TECTOBBLIX 3aJaHMH [JIsI NMPOMEKYTOUHBIX H
HUTOTrOBOI0 TECTHPOBAHUS
Tunossle NpuMepsbl 3aJaHU
Moayab 1. JnemMeHTHI JIHHEHHOH aaredpbl
1 5
1. Beruucnure onpeaenuresns .
-6 10
OTBeT:
2 3 4
2. Beruncnute onpeneauTeNb 45 6
3 71
OTBeT:
1 0 2 -3
4 2 1 3
3. Beruucauts onpenenurens
5 2 3 0
6 0 3 7
OrTBer:
1 3 0 1
4. Haiigure cymmy Matpunt ,_|o _q|Hp_|_q 3]---
3 5 6 4
1 2 3 4 5
-1 2 0 3 1 1 2 1
C=|-1 4 P=|-1 -1 T=-1 2 M=|-1 2 K=|-1
3 -1 6 5 9 31 9




1 21
5. lanamatpuna A=|2 6 2|. Tornamarpuna C=A— A" papHa...
5 4 1
1 2 3 4
00 -4 1 0 0 0 0 0 4
0 0 -2 0 1 0 0
4 2 0 0 0 1 0 0 4 2
1 01
6. HManamatpuna A=0 2 O0|. Torma marpuna A? umeer BuL. ..
1 30
1 2 3 4
2 31 20 1 10 1 10 1
0 4 0 3 4 6 0 4 0 0 2 3
1 6 1 1 0 1 1 9 0 1 0 0

1
2 31 1 2
7. Maubl matpunsl A = ., B=|5]|, C= . Torga cymiecTByeT Mpou3BeACHUE
7

MaTpHull. ..

1

2 3
C-4A-B B-A4-C C-B-4

oy
vy

8. Panr MaTpuna paBCH CANMHUIBI. Torma MaTpuna MOXKET UMCTh BU/..

1 2 3 4
1 2 4 1 2 3
1 0 0 1
2 4 4 5 6
0 1 1 0
1 2 7 8 0O
3x+1 2
9. Panr matpuier A = 1 paBeH BYM, €CIIM 3HaYEHHE X HE PaBHO...
X
1 2 3 4
-1 0 -2 1
1 3 -2 3
o 00 0 O
10. Haiinure panr MaTpuiisl 4<lo 2 a4
00 3 5
00 0 1

OTtBeT:




2cosx 1
11 . st marpuier A = 0 sin HE CYIIECTBYeT OOpPaTHOM, €ClTu X PAaBHO ...
X
1 2 3 4
T T T T
2 4 3 6
12. Jlnst matpunbl A cymniecTByeT oOpaTHasi, €Clid OHA PaBHA ...
1 2 3 4
1 2 1 1 2 2 121 17
3 1 0 0 1 1 5 & 9
1 3 0 1 0 0 2 4 2 2 3 6
(1 2y o (3 s
13. Ecmm A= 3 1) A= 4] TO pelieHre MaTpu4yHOoro ypaBHeHuss A* O =A umeer
BU]I
1 2 3 4
1 -1 -5 5
1 -1 -5 5
14. EnuHCTBEHHOE pellleHre NMeeT OAHOPOIHAS CUCTEMA JINHEWHBIX YPABHEHHUH ...
1 2 3 4

¥—-3v+z=0,
2x+2yv+4z=0.

Jx+3v+z=0

¥—-3v+z=0,
2x+2yv+4z=0,

Jx+3v+6z=0

¥—-3v+9z=0,
2x+2v-6z=0,

Jx—yv+3z=0

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

Jx+3v+62z=0

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

OTtBeT:

X+Y+Z ecou

X,Y,Z ABISIOTCS

pelIeHUsIMU

Moayab 2. JineMeHTbI BEKTOPHO# aiaredpbl
1.Kakoe BeIpaskeHHEe 0003HAYAETCS CKATISIPHOE MPOU3BEICHUE BEKTOPOB?

CUCTCMBI

YpaBHEHUU

1

2

3 4

o)

axb

laxb jalp|

2. HaiinquTe BeKTOp 4t_))— g+ 23 , €CIIU g=(2, 4, 3), E=(1, -1, 2), g=(0, 1,-1).




1 2 3 4

(6,2, 3) (-2,2,5) (2,-6,3) (2,2,3)

3. Haiitu 1iuHy BEeKTOpa a =(3,0,4).

OTtBeT:

4. JlaHBI BEKTOPBI g:{Z, -2, 2} 62{3, 0, -4}. Haiitu npg( a+ B)

1 2 3 4
) 2 5}
4,6 e

1. Haiitu tiomans Tpeyroiabanka ABC ¢ Bepmmnamu A(1, 1, 2); B(2, 3, -1); C(2, -2, 4).

1 2 3 4
543 J15 J3 2543
6. YCTaHOBUTh, KOMIUIAHAPHBI JIM BEKTOpa 5, l;, E, eciu 5:42-2}+41;;

b=3i-4 j+Tk; c=i+2 j3k.

OtBeT:

7. Kakoii BekTop siBisieTcs CyMMoii BeKkTopoB AB u AP?

[EEN
N
N

- - - -

BP CA PB AC

—

8. BeIpasuth uepe3 eMHUYHBIE BEKTOPLl | U | BEKTOP AB , ecnu A(1,2), B(0,-3).

Ortser:
9. Haiitu BekTOpHOE npom3Beaenne Bektopos a=21— j+3k, b=i-j.

1 2 3 4 5
-3i-3j-3k —-4i-3j-3k -3i-3j+3k -3i-3j+k —-4i-3j+k

— - —

10. B mapamtenorpamme ABCD: K u M — cepeaunsl ctopon BC u CD, AK =a, AM = B

Beipazuts Bekrop AD uepe3 aub.
1 2 3 4
D =2p+2a AD =2b+2a AD =2b-2a D=2p-23
3 3 3 3 3




11. Mansl Tpu nocieaoBaresbHble BepiInHbl napaienorpamma A(1;-2;3), B(3;2;1), C(6;4:4).

Haiitu ero uetBepryto Bepmuny 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)

N
12. Tlpu KakWxX 3HAYCHUSIX & W [ BEKTOpHl & =—2

-

i+3j+ak u b=pi-6]j+2k

KOJUJTMHEApHbI?
1 2 3 4 5
a=0, p=1 a=1, =2 a=-3, =3 a=2, f=-4 a=-1 p=4
13. Beruncnuts 2 | x(k—S jj .
OTBeT:
14. Haiitu cMeIlIaHHOE MMPOU3BEACHHE BEKTOPOB a= (2,-1,2), 5 =(3,0,7), C =(1,2,-3)
OTBeT:
15. Tiromaas TpeyroJibHUKA BBIYUCIISIETCS TI0 (hopMyIie. . .
1 2 3 4 5
S=ab S=‘§x5‘ S:£|a><b| S=axb S— 1
2 2[ab]

Moayab 3. AHAJINTHYECKAS TeOMEeTPHUS HA MJIOCKOCTH U B MPOCTPAHCTBE
IIpakTHyeckui Tecr:

1. Paccrosaue mexay npsimbiMu 3X—4y—-10=0 u 6Xx—-8y+5=0 pasHo ...

1

2

3

4

2,5

5

0,25

1,5

2. Toukn A(3;2) u A(— 1;6) SABJISIFOTCA KOHIIAMU OJHOTO U3 IMaMETPOB OKpYykHOCTU. Torma

YPaBHEHUE OKPY>KHOCTH UMEET BUT ...

1

2

3

4

(x-1)* +(y-4)’

8

(x—2F +(y-8)" =10

(x+1)7 +(y+4) =38

(x—1) +(y—4)* =3

3. OGuiee ypaBHEHHE IUIOCKOCTH, MPOXOJAIIEH depe3 TO4Ky | (— 3;4;—2) U OTCEKaroIIei

PaBHBIC OTPE3KHU HA KOOPAWHATHBIX OCAX, UMCECT BUT ...

1

2

3

4

Y+v+z+1=0

3Jx—4yv+2z=0

Ix—4yv+2z+1=0

I+v+z—-1=0




4. Touka nepeceueHus NpsIMon — = yTJr3 = 2-5 U iockoctd X+2y—3z2+1=0 wumeer
KOOPJIUHATHI ...
1 2 3 4
(10;2:5) (0;-3:5) (8:1:5) (2:1:5)
5. OnpenenuTs BUJ IOBEPXHOCTU: Y2 =67...
Otser:
2 y2 Z2

6. Ornpenenutb BUJA MOBEPXHOCTH: ——— +~—+— =

pet LTOBED 16 49 4
Otser:

7. I npsimoit M1M> Hamcathb obinee ypaBuenue, ecinu Mi(-2;5), M2(6;-2) ...

OTtBeT:

8. B A MoM1M: naiitu ypaBHeHue cpeane aunuu EF, napamnensnoit MiM2

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

OTtBeT:

9.  VYpaBHEeHHE IUIOCKOCTH,

1 ,(3;-14) umeer Bux ...

HpOXO,Z[SIH_[eﬁ 4epe3 TOYKH

1,(-12;0),1,(2:31) ,

1

2

3

4

Tx—8y—-13z+23=0

Tx—-2y—-5z-3=0

Tx+8y—-13z-9=0

Tx—8y—-13z=0

10.

III0CKOCTH 6X—3y —5Z+2 =0 umeer Buf ...

VpaBHeHHE MPAMOM, MPOXOIAMIEN 4epe3 TOUKy | O(2;—3;—5) MEPIEHINKYISAPHO K

1 2 3 4
x—-2 y+3 z+5 | x-6 y+3 z+5| x+2 y-3 z-5| x+2 y-3 z-35
6 -3 -5 2 -3 -5 -3 -5 3 5
11. MHuMas nosryoch TUnepoosIbl X* —10x—4y* -11=0 paBHa ...
1 2 3 4
3 36 6 9
12| 5 . |x-y+2z-10=0
- Hanpapaiomuii sextop mpamoit 4, 2y—746=0 UMeeT BH] ...
1 2 3 4
(-3:7:5) (3:-2:-2) (L-12) (3:-7:-1)




13. VYpaBHeHUE reoMeTpUYECKOr0 MecTa TOYEK, PaBHOYAAJEHHBIX OT JIBYX JAHHBIX TOYEK

A(—1;2) Hu A(3;4) HMEET BU] ...

1 2 3 4

2x+v-5=0 X+yv-5=0 2x+v+5= X+v+5=0

2 —
14. Bepmnna mapa6oisr X 2x=2y-13=0 yeer KOOPJHMHATHI ...

1 2 4

G-7) @7 17 %)

15. VYpaBHeHHE TIJIOCKOCTH, MPOXOJAIIEH dYepe3 TOUKY (0;0;2) NEePHEHANKYIISIPHO

mIockoCcTsIM X—Y—2=0 u Xx—2y =0 wumeer Buf ...

1 2 3 4

2x+yv+z-2=0 Y¥—yv—z+2=0 X—2y—z-2=0|2x—-y—-z4+2=0

KpaTKOC OnMCaHHue: HpOMe)KYTOLIHI)IG TCCThI BBIIIOJHAKOTCA IIOCJIC HU3YUYCHUSA KaXIO0ro M3
QJICKTPOHHBIX y‘IC6HI/IKOB.

Kpurepuii onenxn. Kaxasiii u3 npomexyrounoro tecra 2,3,4,5,6 coctout u3 10 3aganuii u
Kaxkgoe 3amanue orneHusaerca B 0,1 0amn
0,1 Gayn — 3a1aHKE BBIMTOJIHEHO BEPHO
0 6ay10B 3a/1aHKE BBINOJIHEHO HEBEPHO

Kaxnprii u3 mpomexxyrounoro tecta 1,7 cocromt w3 10 3amaHuwii W Kaxmoe 3amgaHue
onenuBaetcs B 0,2 Gamna.
0,2 Oania — 3a/1aHuE BBIIOJIHEHO BEPHO
0 6anioB 3a/1aHUE BBHIIIOJIHEHO HEBEPHO

ITocne BricTaBieHus mpemnoaBatenem 6amioB 3a B rpadgy BKC y crynenTa oTkpeIBaeTcst A0MyCK K
HUTOTOBOMY T€CTHPOBAHMIO, KOTOpoe cOCcTOUT U3 40 3amaHuil U KakJ0€ 3a/JlaHNE OLICHUBAETCS B
0,75 6ama.

0,75 6anna — 3a7aHue BBHITTOJIHEHO BEPHO

0 6ay0B 3a/1aHKE BBINOJIHEHO HEBEPHO

7.2.3. Bonpochl AJs1 CAMOKOHTPOJIS

Mopnyas 1. JeMeHTbI THHEHHON aaredpnl

1. Ecnu matpunsl A u B MOXXHO YMHOXaTh, CIIEAYET JIU U3 3TOTO, YTO UX MOKHO CKJIaJbIBaTh?
o Ja

o He Bcerna

® Her

2. MoxerT JI1 Ipou3BeIeHUE HEKBAJPAaTHBIX MaTPUIl OBITh KBaJpaTHOW MaTpHUIICH?

o Her

o He Bcerna

® Jla




3. K cucreme TMHEHHBIX ypaBHEHHM ¢ N HEM3BECTHBIMH JIONHCATIN TIPOU3BOJIBHOE YpaBHEHHE C N
HeusBecTHbIMU. Kak npu 3TOM U3MEHUTCS MHOXKECTBO PEILICHUN?

o YBeauuutcs

0 YMEHBIINTCSA

o He u3aMeHHUTCS WK pacIIUpPUTCS

®© He u3MeHHTCS WK CY3UTCSI

4., Kak MOXET U3MEHHUTHCS PAHT MaTPHIIbI PY BBIYCPKUBAHUU OJHOU CTPOKHU?
O YBENIUYUTCS HA CAUHULY

O YMEHBIIUTCS Ha SIUHUILY

o He nm3menntcs

© MoKeT He H3MCHHUTHCS WIH YMEHBIIUTHCS Ha €IHHHILY

MoayJb 2 Dj1eMeHTbI BEKTOPHOI aJredopbl

- -
1. KakoMy YCIIOBMIO IOJDKHBI YIOBIETBOPATH HEHYIIEBEIE BEKTOPH & M D | 4T00BI HMENO MECTO
COOTHOLIEHHUE ‘5 + b‘ = ‘5 — b‘ ?

- -
o BekTopsl & u D kommuHeapHsl
- -
O BEKTOpHI @ W D mapaiesbHbl ¥ IPOTUBOIIONOKHO HAIIPABIEHBI
- -
© BekTOphl @ W b mepneHaUKyISAPHBI
- -
O JUIMHBI BEKTOPOB @ M D paBHBI

2. Kakoii BekTop sBiseTcs cyMMoit BekTopoB AB u BC?
o BC
o AB
® AC
o CA
o CB

3. CrasipHOe MPOU3BEIEHHE BEKTOPOB A =(X1;Y1) U b =(X2;y2) BeIpaXkaeTcs yepe3 KOOpHHATHI
o ¢popmyre. ..
o a b = X1Yy1t X2y2
o ab=xix- y1y2
o ab=xiyi-xye
o a b = X2y2 - X1y1
©ab=x X2+y1Y2
. UeMy paBHO BEKTOPHOE MPOU3BECHHUE IPOTHBOMOIOKHBIX BEKTOPOB?
qUCITy
eUHHUYHOMY BEKTOPY
BEKTOPY C OTPHIATEILHBIMH KOOPJHHATAMH

HEHYJICBOMY BEKTOPY
© HynEeBOMY BEKTOPY

O O O O &

Monayab 3. AHauTHYecKasi reOMeTPHUs HA IUIOCKOCTH U B POCTPAaHCTBE
1. OObuiee ypaBHEHHE MPSAMOI UMEET BUJL:
o Yy=kx+Db

X
o J—
a

Yo
b



o COSax +cosfy — p=0

®© Ax+By+C=0

2. Kak npoxoaut npsimasi, 3aaHHasi ypaBHeHHEM 2y = (?
o mepecekaer OX u OY

o mnapamiensHo OY

o coBmnagaer ¢ OY

® cosmamaer ¢ OX

3. YpaBHeHHE NPsAMOH, 3aJJaHHOE HAYaJIbHOW TOYKOM M 0 (XO , yo) Y HOPMaJIbHBIM BEKTOPOM
N (A, B) umeer Bus:
o AXy;+By,+C=0
o (X=%0) _ (¥ =¥o)
A B
o (Y —Yo) =B(x—xp)
® A(X—Xp) +B(y—Yo)=0
4. KoopauHaThl TOYKH, JACTSIICH OTPE30K B JAHHOM OTHOIICHHUH, BEIYUCIISIFOTCS 110 (hopMyJIe:

L atx) o (yi+yo)

2 2
\/(Xz _X1)2 +(Y, — Y1)2

(©)

o COSax +cospy — p=0

© xo Tt Vit AY,
1+4 1+ 2

KpaTlcoe OIMHUCAHUEC U PEIJIAMEHT BBINOJTHCHUSA
Z[J'ISI CaMOCTOSTEILHOM IMPOBEPKHU YCBOCHUA TCOPECTUUYCCKOIO MarcpHalla CTYACHTY
HGO6XOI[I/IMO OTBCTUTH HA BOIMPOCHI AJId CAMOKOHTPOJIA.

Kpurtepun onenku:
He onenuBaercst B Oamiax, UCHOJb3YyeTCS CTYJAEHTAMM JJIi CAMOKOHTPOJIS MOJYyYEHHBIX
3HAHWUU MO TUCUUIUINHE

7.3. OneHouHble cpeacrea AJas l'lpOMe)KyTO‘-lHOﬁ aTrrecTalium Mo MToramM OCBOCHHUHA
AUCHHUIIJIMHbI

7.3.1. Bonpochbl K NPOMEKYTOYHOM aTTecTalluu

Cemectp 2
Ne Bonpocsl k 3a4ery
n/n
1 OmnpeneneHne MaTpUIIbI, IEMEHTHI MaTpULbl. Buabl MaTpuil

JleiicTBusi Hax MarpuliaMu (CymMma, pa3HOCTb, YMHO)XXeHHE Ha umcio). [IpuBectu
[IPUMEPBI BBIYUCIICHUS] CYMMBI, PA3HOCTH MaTPHLI, IPOU3BEACHUS MATPULIBI HA YHUCIIO.




OHpe;[eneHHe IMPOU3BCACHUS MATpPHUII. VYcnoBue BBITTOJHEHUS MMPOU3BCACHUSA MATpPHUII.

3
[IpuBectu npumep.

4 Bossenenue Marpuusl B creneHs. IIpusectu npumep. TpaHCOHMpOBaHME MaTpULBL.
CaolicTBa onepanyy TpaHCIIOHUPOBAHUS.

5 JlaTp ompeznesieHHe ONPENeIUTENsl MaTPULbI BTOPOrO U TPeThero nopsaxkos. IIpasuio
TPEYroJIbHUKOB, MpaBuiio Cappyca BIYUCICHUS ONPEACIINTENs 3-TO IOpsAAKa.

6 IIpaBuno Jlamtaca BBIYMCIIEHUS OIpPENEIUTENs. MaTpUlbl N-oro nopsxaka. [Ipusenure
IIPUMEDP BBIUUCIICHHUS.

7 Omnpexnenenre MUHOpA U aNreOpandeckoro AOMOJHEHHs 3JeMeHTa MaTpulsl. [Ipumep
BBIYHCIICHUS.

8 CaoiicTBa onpeaenuTenen

9 Ompenenenue oOpaTHOM MaTpHIlbl. ANTOpUTM BbIuKcieHusa. HeoOxomumoe u
JOCTaTOYHOE YCJIOBUE CYIIECTBOBAHUS OOPAaTHONW MaTpHIIbI.

10 Onpenenenus paHra MaTtpuubl. HaxoxaeHue paHra Marpuibl ¢ IOMOIIbIO
3JIEMEHTapHbIX ITpeoOpa3oBaHuil. MeTo | OKalMIISIOLINX MUHOPOB.

11 [TonsiTHE MTMHENHOE 3aBUCUMOCTH U HE3aBUCUMOCTH CTPOK MATPHULIBI.

12 Onpenenenne  cUCTeMbl  JIMHEWHBIX  ypaBHeHMM. OmnpezneneHue  COBMECTHOM,
HECOBMECTHOM, ONPEAEIEHHON, HEONIPEAEIEHHON CUCTEMBI.

13 OmnpeneneHne SKBUBAICHTHBIX CUCTEM. MarpuyHas 3aluChb CHUCTEM JIMHEHHBIX
YPaBHEHUU.

14 UTo Ha3bpIBaIOT PELICHUEM CUCTEMBI JIMHEWHBIX YPABHEHUN N HEU3BECTHBIMU?

15 Omnpenenenre cucTeMbl N JUHEHHBIX ypaBHEHUH C N HEU3BECTHHIMH. MaTpuyHbIi
METOJ pELICHUS CUCTEMBI N IMHEUHBIX YPABHEHUN C N HEU3BECTHBIMU.

16 VYcnoBue CylecTBOBaHUS €IMHCTBEHHOI'O PEIICHMS CHUCTEMBl JTUHEHHBIX YpPaBHEHUM.
®opmyiiel Kpamepa aiist OTbICKaHUS PELICHHUS.

17 Meron I'aycca pemienust CuCTeM TMHENHBIX YPAaBHEHUN.

18 UccnenoBanue cucteM NUHENHBIX ypaBHeHU. DopmynupoBka TeopeMbl Kponekepa —
Kanemnu.
OpHoponHas cuctema JIMHEWHBbIX ypaBHeHuMH. [Ipumep. Kakoe pemieHue HazbiBaercs

19 TPpUBHAIBHBIM. [IpyM KakoM yCIOBUM OJHOPOJIHAs CHCTEMa UMEET HETPUBHUAIIBHBIE
pemienus?

20 Haiite onpeneneHue BekTopa. Kakue BEKTOpa Ha3bIBalOTCA KOJUIMHEAPHBIMH,
KOMILUIaHAPHBIMU?

21 JInnelHbIE OllepallMy HAJ BEKTOPAMM: CJIOKEHHE U Pa3HOCTb BEKTOPOB, YMHOKECHHE
BEKTOpAa Ha YUCIIO.
IlonsaTe nMHENHON 3aBUCHUMOCTH BEKTOpPOB. CBA3b MEXIy KOJUIMHEAPHOCTBIO U

22 JIMHEWHOM 3aBHCUMOCTBIO JIBYX BEKTOPOB, MEXIy KOMIUIAHAPHOCTBIO W JIMHEWHOH
3aBUCUMOCTBIO TPEX BEKTOPOB.

23 basuc, pasnoxeHnue BekTopa 1Mo 0a3ucy, KOOpAMHATHI BEKTOpa B 3aJaHHOM Oaswuce.
OpToHOPMUPOBAHHBIH Oa3uc.

24 JIvuHeliHbIE Olepaluy HaJl BEKTOpaMH B KOOPJIMHATHOW (popme: CI0KEeHHE U pa3HOCTh

BCKTOPOB, YMHOXKCHHUEC BEKTOpPA HA YHUCJIO.




JlexapToBa cucTemMa KOOpJIAMHAT Ha INIOCKOCTU U B IpOcTpaHcTBe. KoopAMHATHI TOUKU U

25 .
BEKTOpa B JIEKAPTOBOI CUCTEME KOOPAUHAT.

26 [Ipoekuuss BekTopa Ha ocb. CBsA3b KOOPAMHAT BEKTOpA M €ro MPOEKIUil Ha ocH
JIEKAPTOBOM MPSIMOYTOJIBHON CUCTEMBI KOOPAMHAT.

27 Jlaiite ompeneseHHe CKALIPHOIO IIPOU3BEACHUS BEKTOPOB. B 4ém 3akiodaercs
(bu3nYeCKU CMBICI CKAJIIPHOTO MPOU3BEACHUS?

28 BoipaxkeHue CkajdspHOrO MPOMU3BENCHMUS JIBYyX BEKTOPOB dYepe3 KOOPJMUHATHI
IIEPEMHOXKAEMBIX BEKTOPOB. llepeuncaure CBOMCTBA CKAIPHOTO IPOU3BEACHUS.

29 BripakeHue AJIMHBI BEKTOpA U YIJIa MKy BEKTOPaMU 4epe3 KOOPAMHATHI BEKTOPOB.

30 Uto Takoe HampaBJIAOIIME KOCUHYCHI BekTopa? Kak ux Hatu?

31 Kakas Tpoiika HEKOMIUJIaHApHBIX BEKTOpPOB Ha3biBaeTcs JeBor? Kakas Tpoiika
HEKOMILIAHAPHBIX BEKTOPOB HA3BIBACTCSI MPABOA?

30 JlaiiTe omnpenereHue BEKTOPHOIO IPOU3BENEHUS JBYX BekTopoB. Ilepeunciure
CBOMCTBA BEKTOPHOT'O MTPOU3BEICHUS.

33 B uéMm 3akirouaercss reoMETpUYECKHH CMBICI BEKTOPHOTO Ipou3BeleHus? B uém
3aKJTF0YAeTCsl PU3HUYECKUN CMBICIT BEKTOPHOTO MTPOU3BEACHUS?

34 BrelpaxkeHue BEKTOPHOrO MPOM3BENEHUSI [JBYX BEKTOPOB 4Yepe3 KOOpPAUHATHI
MEPEMHO)KAEMBIX BEKTOPOB.

35 Haxoxnenue miomaan TpeyrojbHHKA, IUIOMIAAN NapajuieiorpaMMa U MOMEHTA CUJIbI C
TIOMOIIIbIO BEKTOPHOTO MPOU3BECHUSI.

36 JlaiiTe onpeneneHne CMEIIaHHOro pou3BeaeHus. [lepeuncinure cBoiCTBa CMEIIAHHOTO
MIPOU3BEICHUS.

37 BrelpaxkeHue cMmemaHHOTO NPOU3BEAEHUS TPEX BEKTOPOB Uepe3 KOOPAMHATHI
MEPEMHOYKAEMBIX BEKTOPOB.

38 B uém 3akmtoyaercs reoMeTpUUECKU CMBICT CMEIIAHHOTO MPOU3BEACHUS?

39 @opmynbl U1 onpeeneHus 00bEMOB MapasuieNenuneia U TPEYroabHOW MUPaMHUIBI C
MTOMOLUIBIO0 CMEIIAHHOTO MPOU3BEICHUS.

40 3anumute GOopMynbl IS BBIPAKEHHUS YCIOBHM KOJIIMHEAPHOCTH, OPTOTOHATBHOCTH,
KOMILIAHAPHOCTH BEKTOPOB U€pe3 X KOOPAUHATHI.

a1 JlaiiTe onpenieieHue KOMIUIEKCHOTO YUCIIa, MOAYJIA U apryMEHTa KOMIUIEKCHOTO YHUCIIA.
Kakue nBa KOMIUIEKCHBIX YHCIIa HA3BIBAKOTCS COMPSKEHHBIMU?

42 N300pakeHre KOMIUIEKCHBIX YHCENl Ha KOMIUIEKCHON IJIOCKOCTH B BUJIE TOYKH M
paanyc-BeKTopa.

43 Tpuronomerpuyeckas popma 3aMCH KOMILUIEKCHOTO YHCIA.

44 [TokazarenpHast popma 3aIMCH KOMITJIEKCHOTO YUCIIA.

45 CyMMa, pa3HOCTb, TMPOM3BEACHHE M YAaCTHOE JBYX KOMIUICKCHBIX YHCEN B
anrebpandeckoit hopme

46 CymMMa, pa3HOCTh, TPOU3BEJCHHWE H YaCTHOE JIBYX KOMIUIEKCHBIX YHCENT B
TPUTOHOMETPHUIECKOH (hopMme.

47 Bo3sBenenue B N-10 cTeNEHbL KOMIUIEKCHOTO YHCIIA.

48 N3Bnedenne kopHs N-i CTENEHU U3 KOMILIEKCHOTO YHUCJIa.




IlongpHas cucrema KOOpAuMHAT Ha IUIOCKOCTU. CBsI3p NOJSIPHONM M HPSIMOYTOJIBHOM

49
CUCTEM KOOpJIMHAT.

50 [Tonatue 00 ypaBHEHHUHU JMHUU HA TUIOCKOCTH. DOPMYITBI I HAXOXKACHUS PACCTOSHUS
MEX1y IBYMsI TOUKaMU U JIETICHUS OTPe3Ka B 3aJaHHOM OTHOLICHHH.
Omnpenenenue npsAMON Ha IUIOCKOCTH. YpaBHEHHs MPSIMOM Ha IMJIOCKOCTU C YIJIOBBIM

51 K0d(ppuImeHTOM U B OTpe3kax Ha ocsax. [ eoMeTpudecKuii CMbICT KO PHUITUEHTOB ATHX
YpaBHEHUM.
OO1iee ypaBHEHHE MPsIMON Ha IMIIOCKOCTU. PacmomnoskeHue mpsiMoi B 3aBUCUMOCTU OT

52 .
koapdunuentoB A, B, C. 'eomerpudeckunii cmbici kodpdunuentos A, B, C.

53 HopmanbHoe ypaBHeHue mpsiMoi Ha 1uiockoctH. Dopmyna A HaXOXKJIEHUS
paccTOsIHUS OT TOYKH JI0 MPSIMOH.

54 Paznuunbie popmbl 3anUCH ypaBHEHUS NPSIMOM Ha MIIOCKOCTU: Yepe3 JIBe TOUKH, Yepe3
3aJJaHHYIO TOYKY MEPIECHIUKYISPHO 3aIaHHOMY BEKTODY.
Yron Mexay AByMs NPSAMBIMH Ha TUIOCKOCTH. QOpPMYIBI JUIS HAaXOXIEHHUS TaHTEHCa

55 yria ¥ KOCHMHYyca yriia. YCJOBHSI NapajuIeIbHOCTH M MEPHEHAMKYISIPHOCTU JBYX
MPSMBIX.
Paznuunbie Gopmbl 3amucu ypaBHEHHS IJIOCKOCTH: 00Illee ypaBHEHHE, B OTpe3Kax Ha

56 0CsIX, HOpMaJlbHOE YypaBHEHHWe. ['eoMeTpuyeckuii cMmbICH KOI(PPHUIMEHTOB H3THUX
yYpaBHEHUH.

57 VYpaBHEHHE IOCKOCTH, MIPOXOASIIECH Yepe3 TPU JaHHBIE TOUYKH, YpPaBHEHHE TIIOCKOCTH,
MPOXOJIAIIeH uepe3 3aJaHHYI0 TOUKY MEPHIEHAUKYIISPHO 3aJaHHOMY BEKTOPY.

58 Omnpenenenue yria MeXay IUIOCKOCTSAMH, (GopMylia Ui HAaXOXKICHHUS Yrila MEKIy
IUTOCKOCTSIMU. Y CJIOBUS NAapaUIEIbHOCTH U NMEPIEHINKYISIPHOCTH JIBYX TIOCKOCTEH.

59 VYpaBHeHUs TpsSMOH B TPOCTPAHCTBE: KaHOHWYECKoe, Napamerpuueckue. Kakyro
uHGpOpMaIHIO 0 MPSIMOI HeCyT K03()(PULIMEHTHI 3TUX ypaBHEHUI?

60 Yrom  Mexay ~npsAsMOW M TUIOCKOCTBIO.  YCIIOBUSL — MapajuIeIbHOCTH U
NEePIEHAUKYJIIPHOCTH MPSIMOHN U IIOCKOCTH.

61 @®opmyna paccTOSIHHS OT TOYKH JIO IUIOCKOCTH. HaXokJIeHWe TOYKH TepecedeHUs
npsMoil U TutockocTH. HaxoxxieHne TOUKH nepecedeHus TpEX MIOCKOCTeH.

62 HaxoxxaeHue paccTosiHUS MEX]y IByMsl TapaJlIeIbHBIMU U ABYMS CKPELUBAOIIUMUCS
MPSIMBIMH B TIPOCTPAHCTBE.

63 OOuiee ypaBHEHHME JIMHUM BTOPOTO MOpsi/IKAa Ha IIOcKocTH. Kakue nuHUU onpenenseT
ATO YpaBHEHHUE B 3aBHCHMOCTH OT ITAPAMETPOB ypaBHEHHUS?

64 OmnpeneneHre OKPY)KHOCTH, KAaHOHMYECKOE YypaBHEHHME OKPY)KHOCTU. YpaBHEHHE
OKPY>KHOCTH CO CMEIIEHHBIM [IEHTPOM.

67 Onpenenenne  smmnca.  KaHoHumueckoe — ypaBHeHue — sumnca.  OCHOBHBIE
XapaKTEPUCTHKH AIUTUIICA. Y PaBHEHHE JUTUTICA CO CMEIIEHHBIM IICHTPOM.

66 Omnpenenenne rumnep6osnsl. KaHoHuueckoe ypaBHeHue rumnepOosibl. OCHOBHBIE
XapaKTePUCTHKH THIIEPOOITBL. Y paBHEHHE THIIEPOOIIB CO CMETIEHHBIM [IEHTPOM.

67 Omnpenenenne mapabonbl. KaHonuueckoe ypaBHeHue mapabonbl.  OCHOBHBIE
XapaKTePUCTHKH Mapadoibl. Y paBHEHHE MapadoIbl CO CMEIEHHBIM IIEHTPOM.

68 [TonsipHOE ypaBHEHME 3JUIMIICA, apabosbl U BeTBU runep6ossl. [loctpoenue smmnca,

napaloJibl U BETBU IMIEPOOJIbI B MOJISIPHON CUCTEME KOOPAUHAT.




69 [ToBepXHOCTH BTOPOTrO TMOPSAJKA: SJUIMICOUA, OJHOMOJOCTHBIH M JBYHNOJOCTHBIN
rurepOoIIonIbl, mapadoion1, KoHyc. X kaHOHUYeCKHue ypaBHEHUSI.
70 VpaBHEeHUST ~ IWIMHAPOB:  KPYrOoBOrO,  3JUIMITHYECKOTO,  THIEpOOIIMUECKOro,
napaboIMYecKOro.
71 HccnenoBanue opMbl TOBEPXHOCTH BTOPOTO MOPSIKA METOI0M CEUCHUH.
72 BbIposkicHHBIE TOBEPXHOCTH BTOPOT'O TIOPSIIKA, TIPUMEPHI
7.3.2. Kputepuu 1 HOPMbI OLleHKH
dopma
NpoBeIeHHUs
Cemectp . Kputepuu u HOpMBI OLIEHKH
MPOMEKYTOYHOM
aTTecTaliu
Crynent HaOpai 55 u 6onee
«3aUYTCHOY 0aJIoOB 10 pe3yIbTaTaM OCBOCHUS
. Kypca
2 3auér P
Crynent Habpan meHee 55
«HE 32YTECHO» 0aJIoOB 1O pe3yabTaTaM OCBOCHUS
Kypca




8. YueOHO-MeTOIMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne THCIUTITUHBI

8.1. O0s3aTesIbHAs JUTEPATYpa

Tun (yueOHuk, yueoHoe

KoaunuecTBo B

Ne nocooue, yueOHO- HAY4YHOMH
ABTOPBI, COCTABUTEJIH 3arsiaBue (3aroJioBOK) Toa n3nanus
n/n MeToaHuYecKoe mocooue, oudanorTeke /
NMPAKTHKYM, JIP.) HaunmenoBanue I6C

1 | Tyran0Oaes, A. A. OCHOBBI BBICIIIEH MAaTEMAaTUKH : y4eO. Y4ebGHOe mocobue 2022 3BC
nocobue / A. A. Tyran6ae. — CaHKT- “Jlanp”
[TerepOypr [u ap.] : Jlans, 2022. — 490 c. —

ISBN 978-5-8114-1189-4. — Tekcr :
AJIEKTPOHHBIN.

2 | [loctukos, M. M. Jluneiinas anre6pa : yuebHoe nocodue / M. VYuebHoe nocobue 2022 9bC
M. IloctauKOB. — 3-¢ u3A.,uchp. — CaHKT- “Jlanp”
[TetepOypr : Jlansb, 2022. — 400 c. — ISBN
978-5-8114-0890-0. — TekcrT :

ANIEKTPOHHBIH // JIaHb : 3IeKTPOHHO-
6ubauoreynas cucrema. — URL:
https://e.lanbook.com/book/210350 (nata
oOpatenus: 26.01.2023). — Pexxum
JIOCTYTIA: JI7Isl aBTOPU3. TOJIb30BATENEH.

3 | IloctHukoB, M. M. AHanuTHYecKasi TeOMeTpHs : ydeOHoe Y4ebGHOe mocobue 2022 3BC
nocobue / M. M. IloctHukOB. — 3-¢ “Jlanp”
u3 ., uctp. — Cankr-IletepOypr : Jlanp,

2022. — 416 c. — ISBN 978-5-8114-0889-
4, — Texct : anekTpoHHsbIH // JIanb :
3IIEKTPOHHO-OMOIMOTEYHas cucTeMa. —
URL.: https://e.lanbook.com/book/210347
(mata obpamenus: 26.01.2023). — Pexum
JIOCTYTIA: JIJIsl aBTOPHU3. TIOJIH30BATENCH.

4 MuHocues, B. b. Kypc maTemaTuku st TEXHUUECKUX Y4yebHoe mocodue 2022 SbC
BBICIINX Y4eOHBIX 3aBe/IeHUH : yueOHoe “Jlanp”

noco6ue / B. b. Munocues, B. I'. 3yokos, B.




Tun (yueOHuk, yueOHoe KoimuecTBo B

Ne nocooue, yueOHO- HAY4YHOMH
ABTOpBI, COCTABUTEJIN 3arsiiaBue (3aroJ10BOK)
n/n MeToaHuYecKoe mocooue, oudamnorTeke /

NMPAaKTHUKYM, IP.) HaumenoBanmne IbC

I'ox n3panusa

A. JIsxoBckuit. — 2-e u3ja., uctp. — CaHkT-
[TerepOypr : Jlanp, 2022 — Yacts 1 :
Amnanutnuaeckas reometpus. [lpenenst u
psinbl. OyHKIUY 1 Ipou3BOIHbIC. JIMHEHAS
U BekTOpHas anredpa — 2022. — 544 c. —
ISBN 978-5-8114-1558-8. — Tekcr :
AIIEKTPOHHBIH // JIaHb : SIEKTPOHHO-
o6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/211352 (nata
obpamenus: 26.01.2023). — Pexum
JIOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEIIECH.

8.2. lonotHuTEIBHAS JIATEPATYPa

KoanuecTBo B
Tun (yueOHHMK, ydeOHOE .
HAYYHOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEH 3arsiaBue (3aroJi0BOK) I'op u3panus Ondmorexe /
n/n MeToanYecKoe mocoome,
HaumeHoBaHue
NMPAaKTHKYM, JP.) 3EC
1 | Pxesckuii C.B. Bricmas matemaruka : yueOnuk / C.B. YaeOHuK 2018 3BC
PxeBckwuii. - Mocksa : Uadpa-M ; «ZNANIUM.CO
Znanium.com, 2018. - 814 c. - (Bsiciiee Mb
obpaszoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anexTponHbIi. - URL:
https://new.znanium.com/document?id=337
456
2 | HaammoB FO.M., KypOerko | Maremaruka : yue0. mocobue / Y4eOHoe mocodue 2019 ObC
JL.H., HuxonoBa I'.A., KO.M. Jlanunos, JI.H. Xyp6enko, «ZNANIUM.CO
Huxonosa H.B., Hypuesa I'.A. Huxonosa, H.B. Huxonosa, C.H. M




Tun (yueOHuK, yueOHOe

KoJsinmuecTBO B

Ne nocooue, yuedHo- Hay=nou
ABTOPBI, COCTABUTEJIH 3ar;iiaBue (3aroJji0BoK) i TI'ox u3nanus oudamoTexe /
n/n MeToAnYecKoe mocooue,
HaumenoBanmue
NPAaKTHKYM, JP.) 3EC
C.H.; mox pen. Xyp6enko Hypuera ; nmox pex. JI.H. XKyp6enko,
JLH. , Huxkonosoii ' A. . I'.A. HukonoBoii. — Mocksa : UTHOPA-M,
2019. — 496 c¢. — (Bricmiee oOpa3oBaHuUE:
bakanaBpuar). - Tekcr : 31€KTPOHHBIH. -
URL:
https://new.znanium.com/document?id=327
832
3 | Hertsapera O.M., Maremaruka B mpuMepax M 3ajadax : yueo. Y4eOHoe mocodue 2019 ObC
Kyp6enko JI.H., HukonoBa | mocobue / O.M. [lertapesa, JI.H. «ZNANIUM.CO
I''A., Hukonosa H.B., Kypbenko, I'.A. Hukonona, H.B. M

Hypuesa C.H.

Hukonosa, C.H. Hypuesa. — Mocksa :
NH®PA-M, 2019. — 372 ¢. — (Bsicmee
obpaszoBanue: bakanaBpuar). - Tekcr :
anexkTpoHHsid. - URL:
https://new.znanium.com/catalog/document?
10=327833




NAaHHBIX. —

8.3. Ilepeuenr mpogecCHOHAIBLHBIX 0a3 JAHHBIX U MH(OPMAIMOHHBIX CIPABOYHBIX
CHCTEM

- Web of Science [Dnekrponnsiii pecype] :
Philadelphia:  Clarivate

MYJIbTHAMCIUIUIMHApHAsA pedepaTrBHas Oa3a
Analitics,

2016—- . — Pexum gocryma

apps.webofknowledge.com. — 3aru. ¢ skpana. — 3. pyc., aHrIL
- Scopus [Dnekrponnbiii pecype] : pedeparuBHas 0aza manubix. — Netherlands: Elsevier,

2004— . — Pexxum mrocTytia : scopus.com. — 3aril. ¢ 9KkpaHa. — 3. pyc., aHTJI.
- Elibrary [OnextponHsiii pecypc] : Hay4dHas 3JIeKTpoHHas Oubnmoreka. — Mocksa : HOB,
2000- . — Pexxum moctyma : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., aHII.

- Springer Link [DnextponHbIii pecypc] : [0a3a manubix]. — Switzerland: Springer Nature,
1842— . — Pexxum noctyna : link.springer.com. — 3aru. ¢ skpana. — 5I3. aHri.

- Science Direct [DnektpoHHbIi pecypc]

. KOJUICKIMA 3JICKTPOHHBIX KHHUIT U3AaTCJILCTBA

Elsevier. — Netherlands: Elsevier, 2018— . — Peskxum goctyma : sciencedirect.com. — 3ari. ¢ sKpaHa.
— 3. anAra.

- NEICON [Dnektponnsiii pecypc]

AIIEKTPOHHAsT HH(OpMAIIHS

ApPXUB HAYYHbIX

xypHaioB. — Mocksa : HOUKOH, 2002— . — Pexxum poctyna : neicon.ru/resources/archive. — 3ari.
¢ 9KpaHa. — SI3. pyc., aHri.

8.4. IlepeyeHb MPOrpaMMHOI0 o0ecnedYeHus

Ne HanmenoBanue 11O KoandecTBoO PexBu3uTHI 10TOBOpA (1aTAa,
n/n JIMLIEH3UI HOMep, CPOK JAeHCTBHA)

1 Windows 1398 OeccpouHast

2 Office Standart 1398 Oeccpounas

8.5. Onucanne MaTepHaJbLHO-TEXHMYECKOH 0a3bl, HEOOXOAMMOM JJs OCylleCTBJIEHUsI
00pa3oBaTeILHOIO NMPoIecca Mo JUCHUILIUHE

HaumenoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTOPHii, MACTEPCKUX U

Ne Ap. 00bEKTOB /1JIsl IPOBe/ICHUs!
N IlepeyeHb 0CHOBHOTO 000PY/A0BAHMA
I/ | MPAaKTHYeCKHX U JJA00PaTOPHBIX 3aHATHIA,
MOMELIECHHUH VIS CAMOCTOATEILHOMN
padoThl 00y4aromuxcs (HoMep ayiuTOPHH)
Aynautopusi BEOKOH(PEPEHITHIA. DKpaH TEJICBU3UOHHBI, HIUPMBI,
VYuebHas  ayauTopusi AN IPOBEAEHUS | IPOKEKTOP Ha LITaTHUBE. CTOJ
3aHATUN  JICKIMOHHOTO  THMNA. YdYeOHas | mpernoaBaTelbCKui, CTYJIbsI
ayoquTOpusl  JUIsl  NPOBEIEHUS  3aHATHH | PENoJaBaTelbCKUE., Tpancnapant-
CEMHHApPCKOro TUNa. Y4yeOHas ayIuTopus Ui | epeTsHKKa, CUCTEMHBIN OJIOK.
1 | KypcoBOro mpoOeKTUPOBAaHUS (BBIOJHEHHUS
KYpCOBBIX pa0oT). YueOHas ayauTopus Jis
IIPOBEJIEHUS TPYNIIOBBIX U WHIUBUAYAJIBbHBIX
KOHCyJbTallMii YueOHas ayauropus JUis
IIPOBEJEHUS 3aHATUN TEKYIIETr0 KOHTPOJI U
npomexyrouHoit arrecrarmu. (YJIK-807).
[Tomemenue s camoctosTenbHOU padoTsl | CTOMBI YUYEHUYECKHE, CTYJbs
2 | ctynenToB (C-401). yuennyeckue, [IK ¢ Bbixomom B ceTb

WNHurepHer




8.6 Onu1aiiH pecypchl:

[Tnarpopma «Pocamcranty: edu.rosdistant.ru
OmnnaitH-KOHTEHT «BpICIIas MaTeMaTHKa. OJIEMEHTHI BBICHICH anreOpsl U TEOMETPHM»
[https://edu.rosdistant.ru/course/view.php?id=10820].

W3ydyeHue TeopeTHUECKOro MaTepuaja C [OMOILIbI0 JAHHOTO  OHJIAWH-KOHTEHTa
CIOCOOCTBYET YITyONeHUIO U 3aKPEIUICHUIO TEOPETUUECKUX 3HAHUH, MOTYYEHHBIX Ha JICKIUIX, 1O
OCHOBHBIM TE€MaM Kypca; pPa3BUTHIO MPAKTHUYECKUX HABBIKOB pEUICHHs THUIOBBIX 3aJady IO
yYKa3aHHBIM TeMaM; OOECMEUYEHUI0 WHJWBHUAYAJIbHOTO MOAX0Ja K OOY4YeHHIO, BO3MOXKHOCTH
CTyJEHTaM M3y4yaTh MaTepuai B yJOOHOM TemIie U opmare, MOBBIILIEHUI0 MOTUBAIIMH CTYIEHTOB K
M3YYEHUIO JIMCUUIUIMHBI 32 CYET MCHOJb30BaHUSI UHTEPAKTUBHBIX AJIEMEHTOB M MYJIbTUMEIUUHBIX
MaTepuasoB.

OHNaliH-KOHTEHT CIYXHUT JIOMOJHEHHEM K OYHBIM 3aHSATHSM M JaeT BO3MOXHOCTh
cTyneHTam Oosiee 3(PQPEKTUBHO W3ydaTh MaTepUal, MPEIOCTaBIsAsS WM JOIMOJHUTEIbHBIE
BO3MOXXHOCTH JIJISl CAMOCTOSITENILHOM paboThl U CAMOIIPOBEPKHU.



MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOM ®EJIEPALIMNA
(enepanpHOE rocyJapcTBEHHOE OIOXKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BbICLIEr0 00pa30BaHuUs
«TONBATTUHCKUHI TOCYIapCTBEHHBIN YHUBEPCUTET»

b51.0.14.02

(unoexc OoucyuniuHot)

PABOYAA ITPOI'PAMMA JUCHUIIVINHBI

Boicmiasi matemaruka. ludpepeHunaibHoe 1 MHTErPajibHOE HCHUCTIEHUS

(HauMeHo8aHUe OUCYUNIUHBL)

10 HAIIPABJIEHUIO OrOTOBKH
20.03.01 TexHocdepHas 0€30IIaCHOCTh

HaIpaBJICHHOCTH (PO HIIb)
be30mnacHOCTh TEXHOIOTHYECKUX MTPOIIECCOB M IMTPOU3BOCTB

dopma 00ydeHHUs: OYHAS C TPUMEHEHHUEM JIOT
I'ox mabopa: 2024
Oomras TpymoeMkocth: 6 3E

Pacnpeue.ﬂeﬂue aC0B JUCHUIIMHBI IO CEMECTPpaM

Cemectp 3

®opma KOHTPOJIS | DK3aMeH Hroro
Bun 3ansiTuit
Jlexun 32 32
JlaGopaTopHble
[TpakTuyeckue 64 64
IIpomexxyTouHas arrectamus 0,35 0,35
KoHnraktHas pabota 96,35 96,35
CamocrosTenbHas paboTta 84 84
KonTtpons 35,65 35,65
Hroro 216 216




Pabouyto mporpamMmy cocTaBUIH:
JIOILIEHT, JoleHT, K.1.H. I[TaBosa E.C.,

(Oondicnocmy, yuernoe 36anue, cmenetsb, @amunusa U.0.)

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

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

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

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

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Penensent

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

Pabouas nporpamma nucuuIinHbl cocraiaeHa Ha ocHoBaHuu @I'OC BO u yuebHoro niana
HarpasieHus nmoaroroBku 20.03.01 TexHocdhepHas 6€301MaCHOCTh

Cpoxk aeiicTBusi paGoyeii mporpaMMsbl TMCHUILIMHBI 10 «31» aBrycra 2028 r.

YTBEPXIEHO

Ha 3acenanuu kadgenpel  "Bpiciias MmaTemMaTuka U MaTeMaTHuecKoe oOpa3oBaHue"

(mporokou 3acenanust Ne 1 ot «31» aBrycra 2023 r.).

AKTYAJIM3UPOBAHO

Ha 3acenanuu kadgenpel  "Bpiciias MmaTemMaTuka U MaTeMaTHuecKoe oOpa3oBaHue"

(mpoTokon 3aceganusi Ne 2 ot «12» cenrsiops 2024 r.).



1. lleanb ocBOeHNSI AUCUUILIHHBI

Ilenb OCBOCHHMSI MUCHMIUIMHBI — OBJIQJICHUE COBPEMEHHBIM amapaToM MaTeMaTHKH JIJIst
I[aﬂbHeﬁ]HeI‘O HCIIOJIb30BAHUSA B APYIUX O6J'IaCT$IX CCTCCTBCHHOHAYYHOI'O 3HAHUA W AUCHUILIMHAX
€CTECTBEHHOI'0 COJICPXKaHUs, MPHOOPETCHUE TEOPETUYECKUX 3HAHWH 110 OCHOBHBIM pasjieiam
AUCHOUIUIMHBI, TMOATOTOBHUTL K H3YUYCHHUIO U IMPUMCHCHUIO MATCMATHYCCKUX MCTOIOB B
poeCcCHOHATIBHON JEATeIbHOCTH, K CAMOCTOSATEIILHOMY H3YYCHHIO TE€X Pa3/elioB MaTeMaTHKH,
KOTOPbIE MOTYT HOTPEeOOBATHCS JOMOJIHUTEILHO B MPAKTUYCCKONW M HCCIICAOBATEILCKOM pabore;
bopMUpOBaHHE  MAaTEeMaTHYECKOTO, JIOTHYECKOIO0 W aJrOPUTMHUYECKOrO  MBINUICHHS U
MaTeMaTHYECKOH KyIbTyphl OaKagaBpa.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUTMHBL ¥ TPAKTUKH, HA OCBOCHHUU KOTOPBIX OasupyeTcss MaHHas TUCIUILIMHA:
"Brplciiass MaTeMaTHKa. DIeMEHThI BhICIIEH aareOpsl U reOMeTpUu .

JIMCUMIUTMHBI U TIPAKTHKH, JUISI KOTOPBIX OCBOSHHUE JIAHHOMW TUCIUILUIMHBI HEOOXOIMMO KaK
npenuiecTByromiee: "Beiciias MatemaTka. M30paHHble pa3iensl BeIcieii MaTeMaTuky ", "®Ou3uka.
Konebanus u Boausl. Pusuka atoma', "Mexanuka. CONpOTUBIEHUE MATEPUAIOB

2. Tlnanupyemble pe3yJibTaThl 00yUeHHs
®opmupyemble U
NHaukaTopbl JOCTHKEHUAS
KOHTpPOJIUpYyeMble .. I[Inanupyemble pe3yJbTaThl
KOMMEeTEeHIHH KOMIETEHIHH 00y4eHuUs
(Ko ¥ HAMMEHOBAHUE)
(Ko ¥ HAMMEHOBAHUE)
[1K-7 Cniocoben [K-7.1 Ucnonssyer | 3HaTh:
MPUMEHSITh MaTeMaTHYeCKUA anmapat | OCHOBHbIE TIOHATHS AaHATUTUYECKOU
byHIaMeHTaTbHBIE AQHAIUTUICCKOW TEOMETPUU M | TCOMETPUH W BBICIICH anreOpbl TpH
3HAHMUS, TIOJIyUEHHBIE B | BBICIIEH anreopsl IpU | pEIICHUH, METOAbl pEelIeHHUs 3aaad, a
obnactu perieHnu TaKKe 170 TIPIJTIOKEHUS B
MaTeMaTHUYECKUX U npodeccnoHaNbHBIX 3a7a4 npodhecCuOHATBHBIX JTUCITUTINHAX,
(WJIM) eCTECTBEHHBIX [K-7.2 [Ipumensier | MmeTonbl cObopa aHaimM3a M 00pabOTKU
HayK, U UCTIONIb30BaTh | MaTeMaTUYECKHUl anmapat | uHpopMaIuu.
UX B AQHATUTUICCKOW TEOMETPUU H
npodeccuoHanbHOM BBICIIIEH anreopsl npu | YMeTn: MPUMEHSITh
JESTSIIbHOCTH penieHnn €CTECTBCHHOHAYYHBIC U
npodeccnoHaNbHBIX 3a7a4 OOIIeH)KEHEPHBIE 3HAHUS B
I1K-7.3 JleMOHCTpHUpYET | mpodeCCHOHATBHON AeITeTFHOCTH
BIIa/ICHUE HaBbIKAMU
MIPUMECHCHHS Baanern: MeToaMu MaTeMaTHIECKOTO
MaTeMaTHYeCKOro ammaparta | aganusza U MOJICJTMPOBAHKS B
AQHAJIMTUYECKON T€OMETPUH M | pOoQeCCHOHATBHOM NeITeIbHOCTH;
BBICIIICH anreopsI npu
pelIeHnn
npoeccHoHANBHBIX 3aa4




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

®opMbI TEKYLIETO

Bug . KOHTPOJIs
Monayab (pa3ae) yueOHoM HaHMeHOBaHIfe TeM satrtun Cemectp Obm.em, banabl | UaTepakTuB, 4.| (HaAaHMeHOBaHUe
(yueoHoli paGoThI) q,
padoThI OLICHOYHOI'0
cpeacTna)

Monynb 4 Jlek 1 [Tpemen 9uCIIOBOI MOCIEIOBATCIIEHOCTH. 3 2 - -
«BBenenue B [Ipenen pynkumn. beckoneyHo mainbie u
MaTeMaTUYECKUN 0ECKOHEYHO OOJIBIINE BETHUNHBI.
QHAIN3) OcHOBHBIE TEOPEMBI O TIpejienax.
Mopyns 4 Cp DneMeHTapHbIC (YHKIIUU U UX CBOMCTBA. 3 12 - 5) Bormpocst JUIS]
«BBenenue B [Ipenen nocnenoBarensuocTH. [Ipenen CaMOKOHTPOJIS K|
MaTeMaTU4eCKUi ¢dbyakuu. HerpepbIBHOCTD (DYHKIIHH. PIIEKTPOHHOMY
QHAIN3) N3yueHue TeopeTnyeckoro Marepuania yaeOnuky 1.1 um 1.2

ANEKTPOHHBIX yueOHuKOB 1.1 1 1.2 Ha Ha iatdopme

mwiardopme "Pocaucrant". "Pocaucrant".
Monyns 4 CP IIpomexyTounslii TecT 1o Teme 1.1 2 2 2 IIpomekyTOUHBIN
«BBenenue B recT 1 mo Teme 1.1
MaTeMaTHYeCKUN
QHAIIN3
Monyns 4 Ip 1 Brruncnenue npenenos 3 2 - -
«BBenenue B MOCJIEOBATEIHHOCTEH.
MaTeMaTHYeCKUN
aHaIIN3)
Monyns 4 IIp2 Brruncnenue npenenoB QyHKINN B 3 2 - -
«BBenenue B 0ECKOHEUHOCTH.
MaTeMaTUYECKUI
QHAITN3)
Monyns 4 J2 3ameuarenbHbIe Tpeaenbl. CpaBHEHNE 3 2 - -
«BBenenue B OECKOHEYHO MaJIbIX BEITUYHH.
MaTeMaTUYeCKUI

AHaJIN3)»




®opMbI TEKYLIETO

Bug . KOHTPOJIs
MonayJb (pa3ae) yueOHoM HaHMeHOBaHIfe TeM satrtun Cemectp Obm.em, banabl | UHTepakTuB, 4.| (HaAaHMeHOBaHUe
(yueoHoli paGoThI) q,
padoThI OLICHOYHOI'0
cpeacTna)
Monyns 4 IIp 3 Brraucnenue npenenos GyHKIUN B 3 2 - -
«BBenenue B TOUKE.
MaTeMaTUYECKUI
QHAIIN3)
Monyns 4 IIp 4 Brruncnenue npenenoB QyHKIHIMA ¢ 3 2 - -
«BBenenue B MTOMOIIIIO 3aMeUaTEIbHBIX MPECIIOB.
MaTeMaTHYeCKUN
QHATN3)
Monyns 4 J3 HenpepsiBHOCTh QyHKITNH. TOUKH 3 2 - -
«BBenenue B paspsiBa pynkuuu. CBoiCTBa
MaTeMaTHYECKUI HETPEPBIBHBIX (DYHKITHIA.
QHAIN3)
Mopyns 4 CpP [IpomexxyTouHbIi TECT MO TeMe 1.2 2 2 1 [IpomMexxyTouHBI
«BBenenue B rect 2 o Teme 1.2
MaTeMaTHU4eCKUI
QHATN3)
Monyns 4 IIp 5 UccnenoBanue GpyHkuuii Ha 3 2 - -
«BBeneHue B HETMPEPBIBHOCTb.
MaTeMaTUYECKUI
QHAITN3)
Monyns 4 IIp 6 Touku pa3pbiBa 3 2 -
«BBenenue B
MaTeMaTUYECKUI

AHAJIN3)»




®opMbI TEKYLIETO

Bug . KOHTPOJIs
MonayJb (pa3ae) yueOHoM HaHMeHOBaHIfe TeM satrtun Cemectp Obm.em, banabl | UHTepakTuB, 4.| (HaAaHMeHOBaHUe
(yueoHoli paGoThI) q,
padoThI OLICHOYHOI'0
cpeacTna)
Mopyns 5 J4 [TonsiTue mpou3BOIHOM, € 3 2 - -
«I[IponsBonHas F€OMETPUYECKHI 1 MEXaHUYECKUI
(O YHKITIH OTHOTO cmbich. [IpaBuna muddepeHnmpoBaHus.
HE3aBHCHUMOT0 [Ipou3BoIHbIE 37I€MEHTAPHBIX (PYHKIIHIA.
apryMeHTa.
[ Ipunoxenus
[POU3BOJHON»
Monyisb 5 Cp [TpousBonHbIe GYHKINN SIBHOH, HESBHOM, 3 13 - 5) Bomnpocsl JUISL
«[IpousBonHas 3aJlaHHOM MapaMeTpUIECKH. CaMOKOHTPOJIS K|
(byHKIIMU OJTHOTO Huddepennnan, npubimkeHHbIC PIIEKTPOHHOMY
HE3aBUCUMOT'O Bbluncienus. [Ipasuna Jlonurans. yaeOHuky 2.1 um 2.2
apryMeHTa. N3ydeHue TeopeTrueckoro MaTepuaia Ha mwiatdopme
[Ipunoxxexus 3JIEKTPOHHBIX yueOHUKOB 2.1 1 2.2 Ha "Pocnucrant".
MTPOU3BOTHOMN mwiardopme "Pocnucrant".
Mogyns 5 Cp [TpomexxyTounslii TecT 1O Teme 2.1 2 2 1 [TpomexxyTouHBIN
«IIpousBoHas rect 3 mo Teme 2.1
(b yHKIIMH OJTHOTO
HE3aBHCHUMOI0
apryMeHTa.
[IpunoxxeHus
MPOU3BOTHON»
Mopyns 5 Ip 7 Brruucienne npou3BOIHBIX CIOKHBIX 3 2 - -
«IIponsBoHas GbyHKIHIH.
(b yHKIIUH OTHOTO
HE3aBHCUMOI0
apryMeHTa.
[IpunoxxeHus

MPOU3BOTHON»




®opMbI TEKYLIETO

Bug . KOHTPOJIs
MonayJb (pa3ae) yueOHoM HaHMeHOBaHIfe TeM satrtun Cemectp Obm.em, banabl | UHTepakTuB, 4.| (HaAaHMeHOBaHUe
(yueoHoli paGoThI) q,
padoThI OLICHOYHOI'0
cpeacTna)
Mognayisb 5 IIp 8 Brruuciienue npon3BOAHBIX (QYHKIINH, 3 2 - -
«[IpousBonnas 3aJlaHHBIX HESIBHO, TAPAMETPUUECKH,
(byHKIIMU OJTHOTO Jorapu@muyueckas Ipou3BOIHAs.
HE3aBHCHUMOT0
apryMeHTa.
[ Ipunoxenus
[POU3BOJHON»
Monyib 5 JI5 Huddepennnan pynkuuu. [Ipumenenne 3 2 - -
«I[IponsBoiHas muddepeHnmana B mpuOIMKSHHBIX
(byHKIIMU OJTHOTO BbIUUCIIEHUSX. [Ipon3BoHbIE U
HE3aBHCHUMOT0 nuddepeHIranbl BHICIIUX MOPSAKOB.
ApryMEHTa. MexaHn4eCKUid CMBICI BTOPOI
[Tpunoxenus IIPOU3BOIHOM.
MPOU3BOIHON»
Monynsb 5 IIp 9 Haxoxnaenue nuddepennnana GyHKIMM. 3 2 - -
«ITponsBoaHas [TpubnnxKeHHbIe BEIYUCIICHUS C
(b YHKIIMH OJTHOTO nomoIbio auddepennmana.
HE3aBHCHUMOI0
apryMeHTa.
[IpunoxxeHus
MPOU3BOTHON»
Monynsb 5 IIp 10 Boruncnenme npou3BoAHBIX U 3 2 - -
«ITpouzBoaHas Qg QepeHIranoB BEICIINX MOPSIKOB.
(b yHKIIUH OTHOTO
HE3aBHCUMOI0
apryMeHTa.
[IpunoxxeHus

MPOU3BOTHON»




MonayJb (pa3ae)

Bun
yueOHoM
padoThI

HaumeHnoBanue TeM 3aHATHI
(yueoHoli paGoThI)

Cemectp

Oo0bem,

Banabl

HNuTepakTus, 4.

®opMbI TEKYLIETO
KOHTPOJIfA
(HauMeHOBaHHE
OLIEHOYHOI 0
cpeacTna)

Monayns 5
«IIpousBoiHas
(byHKIIMU OJTHOTO
HE3aBUCUMOTO
aprymMeHTa.

[ Ipunoxenus
[POU3BOJHON»

JI6

CoiictBa nuddepeHunpyempix
¢dbynkuumii. [TpaBuno JlonmuTans.

Monayns 5
«IIponsBosiHas
(byHKIIMU OJTHOTO
HE3aBUCUMOT'O
ApryMEHTA.
[Ipunoxxexus
MPOU3BOIHON»

Ip 11

Beruucnenue npenenos ¢ HOMOIIBIO
npaswia Jlonurans.

Monayns 5
«IIponsBonHas

(b yHKIIMH OJTHOTO
HE3aBUCUMOTIO
ApryMEHTA.
[IpunoxxeHus
MPOU3BOTHON»

Ip 12

3ajaun Ha CBOMCTBA
nuddepeHIupyeMbIX QyHKIUHN.

Monayns 5
«IIponsBonHas
(YHKIIUH OJTHOTO
HE3aBUCUMOTIO
ApryMEHTA.
[IpunoxxeHus
MPOU3BOTHON»

a7

Uccnenoanue GyHKINA ¢ TOMOIIBIO
npou3BoaHoN. Hanbombiee u
HauMeHbIlIee 3HaYeHNe QyHKIIUU Ha
OTpE3Ke.




MonayJb (pa3ae)

Bun
yueOHoM
padoThI

HaumeHnoBanue TeM 3aHATHI
(yueoHoli paGoThI)

Cemectp

Oo0bem,

Banabl

HNuTepakTus, 4.

®opMbI TEKYLIETO
KOHTPOJIfA
(HauMeHOBaHHE
OLIEHOYHOI 0
cpeacTna)

Monayns 5
«IIpousBoiHas
(byHKIIMU OJTHOTO
HE3aBUCUMOTO
apryMeHTa.

[ Ipunoxenus
[IPOU3BOIHOMN

Cp

[IpomexxyTouHbIN TECT 1O Teme 2.2

IIpomexyTOUHBIN
TecT 4 1o Teme 2.2

Monayns 5
«IIponsBosiHas
(byHKIIMU OJTHOTO
HE3aBUCUMOT'O
ApryMEHTA.
[Ipunoxxexus
MPOU3BOIHON»

IIp 13

3amaun Ha uccienoBaHue (QYHKIHIA C
MIOMOUIBIO TPOU3BOAHOM.

Monayns 5
«IIponsBonHas

(b yHKIIMH OJTHOTO
HE3aBUCUMOTIO
ApryMEHTA.
[IpunoxxeHus
MPOU3BOTHON»

Ip 14

[Toctpoenue rpadukoB QpyHKINH.

Monayns 6
«Heonpenenennslii
WHTETpaD»

J8

[TonsiTre nepBooOpa3HoOi U
HeolpeAeeHHOro uurerpaia. CBolcTaa.
Tabnuiia OCHOBHBIX HHTETPAJIOB. 3aMEeHA
NIEPEMEHHON ¥ UHTETPUPOBAHUE T10
YacTsM.




®opMbI TEKYLIETO

Bug . KOHTPOJIs
MonayJb (pa3ae) yueOHoM HaHMeHOBaHIfe TeM satrtun Cemectp Obm.em, banabl | UHTepakTuB, 4.| (HaAaHMeHOBaHUe
(yueoHoli paGoThI) q,
padoThI OLICHOYHOI'0
cpeacTna)
Mopyns 6 Cp Brruucnenue HeonpeaenéHHOBIX 3 13 - ) Bompocer
«HeonpeneneHusli HHTETpajJioB METOaMU TOABEICHMS IO CaMOKOHTPOJIS K|
WHTETpa» mddepeHnman noCTaHOBKH, IO PIIEKTPOHHOMY
yacTsaM. M3ydyenue TeopeTudeckoro yaeOnuky 3.1 u 3.2
MaTepuasa 3JeKTPOHHBIX y4eOHUKOB 3.1 Ha iatdopme
u 3.2 Ha atdpopme "Pocaucrant". "Pocnuctant".
Monynb 6 Cp [TpomexyTouHsblil TecT 1o Teme 3.2 2 2 1 [IpomexyToun
«Heonpenenennsiii bIif TeCT 5 1o Teme 3.1
WHTETpa»
Monyisb 6 IIp 15 Brruncnenue HeonpeaeeHHbIX 3 2 - -
«HeonpeneneHnsli UHTErpajioB. Metoa noaBeieHus 0.1
WHTETpa» 3HaK quddepennuana.
Monyinsb 6 IIp 16 Brruncnenue HeonpeieneHHbIX 3 2 - -
«HeonpeneneHnslii MHTErpajioB. MeTon 3aMeHbl
WHTErpa» IIEPEMEHHOM.
Monyinsb 6 a9 WuTerpupoBanne ApoOHO-palliOHATBHBIX 3 2 - -
«HeonpeneneHnsli ¢byHKuMi. YHUBepcanbHas
WHTETpa» TPUTOHOMETPHYECKAsl 10/ICTAaHOBKA.
Monyns 6 IIp 17 Beluncrnenne MHTErpasos ¢ IIOMOLIbIO 3 2 - -
«HeonpenenenHslii METO/a MHTETPUPOBAHUS T10 YACTSIM.
WHTETpa»
Monyns 6 Ilp 18 Brruucnenue naTerpaaos ApoOHO- 3 2 - -
«HeonpenenenHslii paloHaIbHBIX PYHKIIHHA, C TOMOIIBIO
WHTETpa» YHHUBEPCAIbHON TPUTOHOMETPUYECKON
M10/ICTAaHOBKH.
Monyisb 6 J10 WHuTerpupoBaHne TpPUTOHOMETPUYECKUX 3 2 - -
«Heonpenenennslii (GyHKIMN ¥ TPOCTEHIINX

WHTETpa»

MPPALMOHAIBHOCTEN.




®opMbI TEKYLIETO

Bug . KOHTPOJIs
MonayJb (pa3ae) yueOHoM HaHMeHOBaHIfe TeM satrtun Cemectp Obm.em, banabl | UHTepakTuB, 4.| (HaAaHMeHOBaHUe
(yueoHoli paGoThI) q,
padoThI OLICHOYHOI'0
cpeacTsa)
Mopyns 6 Cp [IpomexxyTouHbIN TECT 1O Teme 3.2 2 2 1 [TpomexxyTouHbBIN
«HeonpeneneHHbIn mecT 6 mo Teme 3.2
WHTETpa»
Mopyns 6 IIp 19 Brrunciienue uHTEerpagoB ot 3 2 - -
«Heonpenenennslii TPUTOHOMETPHUYECKUX (QYHKIUHN U
MHTErpa» MPOCTEUIINX UPPALUOHATBHOCTEM.
Mopyns 6 IIp 20 Brrunciienre uHTErpaioB ot 3 2 -
«Heonpenenennsiii TPUTOHOMETPHUYECKUX (QYHKIUHN U
WHTErpaj» MPOCTEUIINX UPPALUOHATBHOCTEM.
Monayns 7 J11 IlonsTHE OMpEIEIEHHOrO UHTETpAJIA. 3 2 - -
«OrnpeneneHHbli OcHOBHbIE CBOWCTBA ONPE/IEIIEHHBIX
WHTErpa» MHTETpaJIOB. 3aMeHa NEPEMEHHOU U
WHTETPUPOBAHUE T10 YACTSIM B
OIIpEAEIEHHOM NHTETpae.
Monyns 7 Cp Brruncnenue onpenenéHHOro nHTerpaia 3 17 - 5)
«OmnpeneneHHbIi METOAaMH MOJIBEICHHS O]
MHTETpa» muddepennman, noacTaHOBKH, 1O

gactaMm. HecoOCTBeHHBIN HHTErpal.
N3ydeHue TeopeTrueckoro MaTepuaia
9JIEKTPOHHBIX yueOHUKOB 4.1 1 4.2 Ha
mwiardopme "Pocnucrant".




®opMbI TEKYLIETO

Bug . KOHTPOJIs
MonayJb (pa3ae) yueOHoM HaHMeHOBaHIfe TeM satrtun Cemectp Obm.em, banabl | UHTepakTuB, 4.| (HaAaHMeHOBaHUe
(yueoHoli paGoThI) q,
padoThI OLICHOYHOI'0
CpeacTBa)

Mopyns 7 Cp [IpomexxyTounblii TecT 10 Teme 4.1 2 2 1 [IpomexxyToun
«OnpeneneHHbli bl TecT 7 110 Teme 4.1
WHTETpa»
Monyinsb 7 IIp 21 Boruncnenue onpeneneHHbIX 3 2 - -
«OnpeneneHHbli UHTErpanoB. Meroz 3aMeHbI
WHTErpa» IIEPEMEHHOM.
Monyinsb 7 IIp 22 Boruncnenue onpeieeHHbIX HHTETPajioB 3 2 - -
«OnpeneneHHbIi METOJIOM UHTEIPUPOBAHHUS 10 YaCTSIM.
WHTETpa»
Monyis 7 J12 Hecob6cTBeHHbIE MHTErpalIbl U UX 3 2 - -
«OrnpeneneHHbli CXOIMMOCTB. I 'eoMeTpuueckue
WHTETpa» IIPWIIOKEHUS OTPEEIIEHHBIX

MHTErpasioB: Iiouiaab GUrypsl B

MIPSIMOYT'OJIBHOW U MOJISIPHON CUCTEME
Monyns 7 ITp 23 HccnenoBanue Ha CXOAUMOCTD 3 2 - -
«OnpeneneHHbIi HECOOCTBEHHBIX MHTETPAJIOB.
WHTETpa»
Monyib 7 Ip 24 3a/1auu Ha BEIYHCIICHHE TUTOMIAICH 3 2 - -
«OnpeneneHHbIi ¢buryp B npsAMOYroJbHON U MOJISIPHON

WHTETpa»

CUCTEME KOOpAWHAT.




®opMbI TEKYLIETO

Bug . KOHTPOJIs
MonayJb (pa3ae) yueOHoM HaHMeHOBaHIfe TeM satrtun Cemectp Obm.em, banabl | UHTepakTuB, 4.| (HaAaHMeHOBaHUe
(yueoHoli paGoThI) q,
padoThI OLICHOYHOI'0
cpeacTna)
Mopyns 7 J13 ['eomeTpuueckue npuIoKEeHUs 3 2 - -
«OrnpeneneHHbIi OIpe/IeNICHHBIX HHTETPAJIOB: BHIYHCICHUE
MHTETPA» 00BEMOB TE€JI C TIOMOIIIBIO
OTpeieNIeHHOT0 UHTerpana. Guznyeckue
MIPUJIOXKEHUS ONPEIEIIEHHBIX
Mopyns 7 Cp [IpomexxyTouHBIN TECT 1O Teme 4.2 2 2 1 [TpomexxyTouHbBIN
«OrnpeneneHHbli mecT 8 mo teme 4.2
WHTETPaI»
Mopyns 7 IIp 25 3a1a4u Ha BEIYUCIEHUE 00HEMOB TEI U 3 2 - -
«OmnpeneneHHbIi TeJ BpalieHus. 3a1a4u Ha pu3uveckue
WHTETpaD» MIPUIIOXKEHUS OTPEIEIIEHHBIX
Monyis 7 IIp 26 3agaun Ha pU3HUYECKHe MPUIOKEHUS 3 2 - -
«OrnpeneneHHbli OTpeieNICHHBIX
WHTETpaD»
Monyis 8 14 @OYHKIUN HECKOJIBKUX IIEPEMEHHBIX. 3 2 - -
«DyHKIMHU [Ipenen n HenpepsIBHOCT. YacTHbIE
HECKOJIBKUX npousBojHble. [TonHblil quddepenma.
MEePEMEHHBIX»
Monyis 8 Cp @DYHKIMH HECKOJIBKUX NIEPEMEHHBIX. 3 15 5 5 Bompocer s
«DyHKIHHN [TpouzBoaubie u nuddepenma. CaMOKOHTPOJIA K|
HECKOJIBKUX [TpuGnuxEHHbBIE BHIYNCIICHUS. PIIEKTPOHHOMY
[IEPEMEHHBIX)» Kacarenbnast u HOpmaib. yaeOHuky 5.1 Ha
N3ydeHne TeopeTHueckoro MaTepuania ruiatopme
AJIEKTPOHHBIX yueOHMKa 5.1 Ha "Pocnucrant".

wiatgopme "Pocaucrant".




®opMbI TEKYLIETO

Bug . KOHTPOJIs
MonayJb (pa3ae) yueOHoM HaHMeHOBaHIfe TeM satrtun Cemectp Obm.em, banabl | UHTepakTuB, 4.| (HaAaHMeHOBaHUe
(yueoHoli paGoThI) q,
padoThI OLICHOYHOI'0
cpeacTna)
Mopyns 8 Cp [IpomexxyTounblii TeCcT 1O Teme 5.1 2 2 1 [IpomexxyToun
«DyHKUIMHN bIi TecT 5 110 Teme 5.1
HECKOJIbKUX
[EPEMEHHBIX)
Mopynsb 8 IIp 27 HaxoxaeHne 4acTHBIX MPOU3BOIHBIX 3 2 - -
«DyHKIHHU OHITI.
HECKOJBKHUX
[EPEMEHHBIX»
Monyns 8 Ip 28 Brraucnienue momxoro auddepeHmnuana 3 2 - -
«DyHKIUU @OHII. IIpumenenue nuddepeniuana B
HECKOJIbKUX MPUOIMKEHHBIX BBIYUCICHUSIX.
MEPEMEHHBIX»
Monynsb 8 J15 YacTHble IPOU3BOJIHBIE U 3 2 - -
«DyHKIIMN nuddepeHIManbl BHICIINX MOPSAKOB.
HECKOJIbKUX [Ipon3BoHas O HAapaBIIEHUE.
MEPEMEHHBIX» I'panuent.
Monys 8 IIp 29 Beluncrienne 4acTHBIX POU3BOJHBIX U 3 2 - -
«DyHK1IMN g depeHINanoB BEICIINX MOPSIKOB.
HECKOJIBKUX Boluucnenue 4acTHBIX NPOU3BOIHBIX
IMEPEMEHHBIX» HESIBHBIX U C10KHBbIX OHIT.
Monyns 8 ITp 30 3ajaun Ha OTHICKAaHUE TIPOU3BOIHOMN 10 3 2 - -
«DyHK1IIUN HaIpaBJICHUIO U TPAIUEHTA.
HECKOJIbKUX

MEPCMCHHBIX»




®opMbI TEKYLIETO

Bug . KOHTPOJIs
MonayJb (pa3ae) yueOHoM HaHMeHOBaHIfe TeM satrtun Cemectp Obm.em, banabl | UHTepakTuB, 4.| (HaAaHMeHOBaHUe
(yueoHoli paGoThI) q,
padoThI OLICHOYHOI'0
cpeacTna)
Mopyns 8 Jd16 Okcrpemym OHII. Haunbosnbiee u 3 2 - -
«DyHKIIUN HaMMEHBIIICE 3HAYCHUE B 3aMKHYTOMH
HECKOJIBKUX obacTH.
MEePEMEHHBIX)
Monyisb 8 IIp 31 [IpakTuueckue 3a1anus 3 2 95 - [IpakTnueckue
«DyHKIIUU 3aJaHHS
HECKOJIBKUX
MEePEMEHHBIX)
IIp 32 HroroBoe TecTupoBaHue 3 2 30 TectupoBanue
ITA [TpomexxyTodHast arTectamnus (3K3aMeH 3 0,35 -
110 HAKOITUTEIIbHOMY PEUTHHTY)
Kontposb KoHTpouib 3 35,65 -
AHKeTa 3
Hroro: 216 100 25

Cxema pacyera UTOroBoro 6ajia
Cymma 6asioB 1o BceM yueOHBIM MEPOTPHUITHSIM, IPETYCMOTPEHHBIM B Kypce




5. O0pa3oBaTebHbIE TEXHOJIOTHU

B nucnumune "Beicmas marematuka. uddepeHnnanbHoe ¥ MHTETPATbHOE MCYUCTCHUS"
UCIOJIb3YIOTCS!

TEXHOJIOTHS IMCTAaHIIMOHHOTO 00y4YeHHs B paMKax mpoekTa «Pocaucranty;

TEXHOJIOTUS MOMYJIHHOTO U OJOYHO-MOAYJIBHOTO OO0y4YeHHs (coaepikaHue Yy4eOHOTo
MaTepuaia KECTKO CTPYKTYpPUPOBAHO B LIETSX €r0 MaKCUMAJIbHOTO YCBOEHHS, COIMPOBOXKIACTCS
00s13aTeIbHBIMU OJTIOKAMHU YITPAXKHEHUH U KOHTPOJIS);

TEXHOJIOTHSl pa3BUBAMONICr0 0O0y4eHus: (IpOBEJACHUE JEKIMH, MPAKTHUSCKUX 3aHSATHIA,
KOHTPOJILHBIX PaboT, KOJUIOKBUYMOB, 9K3aMEHA);

TexHojorus nuddepeHrpoBaHHoro o0yueHus (MpeasiararoTcs 3alaHus pa3InyHOro YPOBHS
CJI0KHOCTH);

MH(OPMaLIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTMHU (IPUMEHEHHE Y4YEOHBIX SJIEKTPOHHBIX
U3/1aHUM, pecypcoB ceTu HTepHET, OCYIIECTBICHHE TECTOBOI'O KOHTPOJISI 3HAHUN ydaluxcs).

B nucnuniuze Takke MCHONB3YeTCsl OHJIAH-KOHTEHT Ha miatgopme «PocaueranT», 4to
MIO3BOJIIET COYETaTh OYHBIC 3aHATUS U OHJIANH-00yuyeHue. CTyIAeHTaM MPeAoCTaBIsIeTCs JOCTYI K
BUJICOJICKLIMSAM, WHTEPAKTUBHBIM TPEHAXKEpaM, TeCTaM M APYTUM OHJIalH-MaTepuaiam, KOTOpbIe
MIOMOTAIOT YIITyOUTh MOHUMAaHNE TEOPETUYECKOTO MaTepraia u OTpadOTaTh MPAKTHUECKUE HABBIKH.

6. MeToauuyecKkue YKa3aHUus 110 0CBOCHHUIO U CHUIIIMHBI

OCHOBY TEOpEeTHYECKOro OOY4YEHHsS! CTYJEHTOB COCTAaBJSIOT JIEKIUH, B XOJE€ KOTOPOU
IpernoJiaBaTesb U3j1aracT OCHOBHbIE, HAU0OJIee CI0XKHbBIE TIOHATHS TEMBI, a TAKXKE CBA3aHHBIEC C HEl
TEOPETUYECKHE U MPAKTUYECKUE MPOOIEMbl, TAET PEKOMEHAALNU AJIs MPAKTUYECKOrO 3aHITHUS U
yKa3aHUsl U1 BBIMOJIHEHUS] CaMOCTOSTENbHOM paboThl.

B Xozme IeKIMOHHBIX 3aHATHH OOydYaroUIeMycsi HEOOXOAMMO BECTH KOHCIIEKTHPOBaHUE
yuyeOHOro MaTepuana, oOpaimias BHHMaHHe Ha (DOPMYJIUPOBKH, PACKPBIBAIOLIUE COJCpKAHHUE
uzydaeMoil aucuumiauHbel  "Bbeicmias  martemaruka.  JuddepenumanbHoe U MHTErpanbHOE
ucuucieHus". JKenaresbHo OCTaBIATh B paOOYMX KOHCHEKTAX IOJIs, HA KOTOPBIX JIeNaTh MOMETKH,
NoMUYEPKUBAIOIINE 0COOYIO BXKHOCTh T€X WJIM UHBIX TEOPETUUECKUX MOTOKEHHH.

CamocrosrenbHas paboTa CTYAEHTOB SIBJISIETCS Ba)KHBIM BHJIOM Y4eOHOW J€ATEIbHOCTH.
CamocTtosTenbHass paboTa BBINOJNHSETCS BO BHEAYJUTOPHOE BpeMs MO 3aJaHUI0 U TpU
METOAMYECKOM PYKOBOJICTBE MPEIOJIaBaTeNsl, HO 0€3 ero HeMOCPEICTBEHHOTO YUacTHs.

CamocrositenpbHast pabotra Ha tuiatrpopme «PocaucTaHT» CIOCOOCTBYET 3aKpEIUICHUIO
3HAHWUM, TIOJyYEHHBIX HAa ayIUTOPHBIX 3aHATHUSAX.

B mporecce camoctosaTensHONM pabOThI CTYASHT MPUOOPETAeT HABBIKM CaMOOPTAHHU3AIINU,
CaMOKOHTPOJIs, CAMOYIPABJICHNUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITEJIbHBIM CYOBEKTOM yueOHOH
JeSITEIbHOCTH.

B Xoze moAroToBKM K MPAKTUYECKUM 3aHATHUSM CIEAYET M3YyYUTh KOHCIIEKTHI JIEKIUH, U
PEKOMEH/IOBAaHHYIO JIUTEpaTypy, Y4YecTb pEKOMEHJAlMU TMpernojaBareis, O3HAKOMUTBhCS C
OJEeKTPOHHBIMU y4eOHUKAaMHU M OTBETUTH Ha BOIPOCHI CAMOKOHTpOJIA Ha matdopme «Pocauctant»
OHJIaliH-KOHTeHTa "Briciias marematuka. JludpdepennuanbHoe 1 MHTETPaIbHOE UCUUCTEHUS " .

Ha nmpakTudeckux 3aHATHSIX CTYAEHTHI peIatoT 3a1a4M 0] PyKOBOACTBOM IIPENOIABATENS.
[TpakTHueckue 3aHATUS TMOCBALIEHBl H3yYEHUIO HauOoyiee BaXKHBIX M CJIOXKHBIX TeM Y4eOHOI
JUCLUIUIMHBI U CITYKaT JUIsl 3aKpeTUIEHUs] U3yUYEHHOr0 MaTepHaia.

BaxkHpIM KpUTEpUEM YCBOEHUS TEOPUH SIBISETCS YMEHHUE pelaTh 3ajjaud Ha MPOWIeHHBIN
marepuan. Ilpu pemeHuMH 3agay HYXHO OOOCHOBaTh KaXIbli 3Tam pELICHUs, HCXOAS U3
TEOPETHYECKUX IMOJOKEHUM N3ydaeMoro Kypca. Ecii CTyIeHT BUIMT HECKOJIBKO ITYyTEH PELICHHs,
TO OH JIOJDKEH CpPaBHUTh MX M BBIOpaTh caMblii pallMOHaIbHBIA. Pemenue 3agay U mpuMepoB
clenyeT u3Nararb MOAPOOHO, BBIYMCIEHUS pacroyiaraTb B CTPOTOM MOPSAKE, OTAENss
BCIIOMOTaTeNbHbIE BBIYMCIEHHS OT OCHOBHBIX. [loydeHHbIi OTBET ClieyeT MPOBEPSTH Cliocobamu,



BBITEKAIOIIMMU H3 CyIlecTBa JaHHOM 3ajaud. PemieHuwe 3amad ONpenesN€HHOro THUMAa HYXHO
IPOIOJDKATD 70 IPUOOPETEHHS TBEPIBIX HABBIKOB B PELICHUH.

[lo 3aBepiieHHIO U3yY€HHUS MOAYJS IpPENoAaBaTeNb MPOBOJUT KOHTPOJBHYIO paboTy ¢
IEJIBIO TIPOBEPKHU U OIICHKH 3HAHUW U YMEHHUU CTYJEHTOB. 3aJJaHHsI KOHTPOJIBHON PabOThI TOJIKHBI
OBITH BBIMIOJHEHBI AKKYpaTHO, MOCJIEI0BaTeIbHO, OOOCHOBAHUE PELICHUS U OTBET 00s3aTeNbHbI B
KaXa0M 3anaHud. [lpu BBINONHEHHMM KOHTPOJBHBIX pabOT HE JOMYCKaeTcs HCIOIb30BAHUE
MOOUJIBHBIX YCTPOMNCTB U Tra’KETOB.

[Ipy moOAroTOBKE K MTOrOBOMY TECTUPOBAHUIO CTYAEHT JOJDKEH IIOBTOPHO HW3YYMTh
KOHCIIEKThl JIEKIMA W PEKOMEHJOBAHHYK) OCHOBHYIO U JIONOJHUTENIBbHYIO JIUTEPaTypy,
IPOCMOTPETh PELIEHUS OCHOBHBIX 3a/1ay, PELIEHHBIX CAaMOCTOSITEIBHO M HAa IPAKTHUYECKUX
3aHATHUSAX, & TAK)KE COCTABUTh IMCbMEHHBIE OTBETHI HA BCE BOIPOCHI, BBIHECEHHBIE HA HK3aMEH.



7. OneHOYHbBIE CPeACTBA

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Koa koHTpO/IMpyeMoil KOMIIETeH UM HaumeHoBanue
Cemectp
(WJIH ee 4acTH) OLICHOYHOI'0 CPeACTBA
3 IIK-7.1, I1K-7.2, [1IK-7.3 ITpakTrueckoe 3ananue. baysl 3a BKC
3 IK-7.1, 1IK-7.2, [IK-7.3 Tectuposanue on-line (mpomexxyrouHbie
TecThl 1-9)
3 I1K-7.1, T1K-7.2, [IK-7.3 Tectuposanue on-line (utoroeiii TecT)
3 I1K-7.1, TIK-7.2, TIK-7.3 W3yuenune 2J1eKTpOHHOTO yueOHHKa
3 I1K-7.1, I1K-7.2, T1K-7.3 Bonpocs! U1t caMOKOHTPOJIsA
3 I1K-7.1, T1K-7.2, [IK-7.3 Bonpocsr k sx3ameny NeNe 1-60

7.2. TunoBble 3aJaHUs] MJIU HHbIE MAaTePUAJIbl, HEO0X0AMMBbIE IJISl TEKYIero KOHTPOJIsI

7.2.1. IpakTHYecKHe 3aaHUA
(HauUMeHOBaHUEe OYEHOUHO20 CPedCmaa)
TunoBble IpUMepPsHI 3aTaAHUI
Homep BapmanTa 3amaum ompenensercs C MOMOUIbI0 Tabiumbl 1o mepBod OykBe (amummu
CTyZIEHTA.
Tabnuna. Beibop HoMepa BapuaHTa

Byksa A b B r )i E.E | X3 )54 K )

Ne Bap. 1 2 3 4 5 6 7 8 9 10

BykBa M HIO | 0,4 I PY | CII | T,I A ®D | X]II

Ne Bap. 11 12 13 14 15 16 17 18 19 20
3amanmne 1

Tema: uddepenumpoBanue QyHKINHA OJHON epeMEHHON

3anaua 1.1. Beruucnuts npeaenst pynkunu, HE nons3ysce npaBuinamu Jlonurans.

Ne Bap. a) 6) 8)
2x24+5x —3  x-VBxZ4+V9x3 1 2% 4+ 31351
1 lim — lim lim ( )
x->-3  x+3 x>0 (x +x)W7 — x + x2 x-0 \2x — 1
o 5x2—4x-—-1 oWx—1-Vx2+1 x 4 3\ 2*+3
2 lim —— im 5 Z lim ( )
x->-2  x—1 x>0 3/3x3 + 3+ Vx5 + 1 x>0 \X + 5
. 3x?+5x—2 V3 +1—vVx -1 7x + 1\3* 71
3 lim —— im 5 im ( )
x>-2 x+2 x>0 /x3 41 —/x —1 x-0 \7x — 3
 4x?—14x+6 X147 6x — 1\°**3
4 lim lim - lim ( )
x—3 x—3 x50 {312 ¥ ¥+ 1 —x x—0 \6x + 5
o 6X°x—1  Bx—1-Vi25x% +x 5x + 1\ 7°
5 im, ) lim : lim ( )
X>— X+ E X—00 \/} —x x—oo \5x — 2




Ne Bap. a) 0)
. 3x%—2x—1 x - Vx — V27x6 + x2 4x — 1\**3
6 im lim 1 (
e = (x + YX)WVI + 22 xovon \4x + 2
 3x2—-5x—2  x+2-VxZ+2 4x + 1\*H°
7 lim im - - lim ( )
x-2  x+3 x>0 Y4xt 41— Vxt — 1 x>0 \4x — 3
7x? +8x +1 Vat +24+Vx =2 2x 4+ 3\*71
8 im - lim ( )
x—>—1 x+1 x50 x4 4+ 2 4 4/x —2 x-o \2x + 1
9 . x? —4x +3 . V5x +2—V8x3 +5 y x — 1\*+?
xllg x—3 xl—>r§> Vx+7—x xl—{lc}o <x+3>
_ 2x?+3x -2 _ x-V3x+14+V81x* —x2+1 x — 10y
10 lim T lim - lim ( )
x5 -3 x=e (x4 Yx)V5 — x + x2 x—oo \ x + 1
I 6x? —5x +1 . Vx+3-vVx2-3 6x — 7\>**?
11 1m 1 lim ” lim ( )
x-7 x—g x—>oo\/x5_4_\/x4+1 x—o0 \6bx + 4
. 6x* —75x — 39 Vx5 +3—+vx -3 x + 1,3
12 lim, 1 im lim ( )
x—=2 x-{-z x—>oo\/x5+3+\/x_3 x>0 \3x — 1
2x% — 21x — 11 NI+ 1-327x3 + 4 X + 3\
13 im im - S lim < )
X1l x—11 xo0 Rfx — VxS +x x—0 \x + 5
1 5x% — 24x — 5 o X V7x - VBt 1 10x — 3\5*2
li im ( )
xllré x—5 X200 (x + 4\/§)sz -5 x-0o \10x — 1
2x% + 15x + 73 VB -7+ 14 20 — 1"
15 im lim 2 lim < )
m =77 o xS 15+ VX e \2x + 1
2x? +6x—8 _ Vxb+4+Vx—4 x + 4+
16 m ———-- m < ( )
xX——4 x+ 4 x>0 3/x6 + 6 —+x — 6 x>0 \X + 2
 3x%2—40x + 128 _ 4x% — Vx3 x + 5\
17 lim lim < im ( )
x-38 x—8 x>0 \x6 4+ x3 +1 —5x x—w \x — 7
5x% — 51x + 10 _ Vx+3-V8x3+3 Sx + 3\ 2
18 im im — - lim ( )
x=>10 x—10 x>0 \x+4—-Vx5+5 x—00 \5x — 2
3x2+17x — 6 . x-V11x +V25x* — 81 3x + 5\ X1
19 | lim lim lim (
X——6 x+6 o (x = 7\x)Vx2 —x + 1 x>0 \3x + 1
o 15x2—2x—1 . xV71x — V64x6 +9 Sx + 3\ "2
20 | lim . lim : lim (
X x—=3 xX—00 (x - \/E)V 11 + x2 x—00 \5x — 2
3anaua 1.2. Ilpoauddepenunponats qaHHBIE PYHKITUH.
Howmep a) 6)

BapHaHTa




Homep

BapHaHTa a) 0)
4 1 e*siny —e” cosx = 4
1 =2 5__ _~ 1= 3
y=2x"—F+_+ Vx
3 5 2 x2In(y*+1)—y
2 = — 2_4 3 -
y x+ X X +x4
/ z2_4 xsin?y +y = x?
3 =3xt 4+ 3 s 2
y =3x*+ Vx ~
4 y:7ﬁ_3_3x3+ﬂ y3—€y1nx=x
x5 x
5 1=,6 arctgy = x +y
5 :7 + — — 4+_
/ 4 5 sinx +xcosy =x
6 =65x2 — 3yt 4 —_Z y
Y=o YT T
7 =35 =2 — /x5 + =
y x " x +x5
/ 3 4 sin(xy) = x?
8 =3 7 ——4 6 _ y
y x +x X +x5
9 y=8x2+3x4—i—£ y? cosx = x*tg 2y
x  x°
10 PSR IT~ e =y +
y x o
7 2 XY — x2 _ 2 =3
11 =2x3 ——+3x2—— y
y x " x 75
5 6 x3 + 3x%y + y3 = Iny?
12 y:4.x3___ x2_|_F
13 y=5x3— o 11 iayx sinZe® —cos?e? =y
x?  x
9 2 x
14 y=x—3+3\/x4—;+5x4 xy = arctg —
49 cos(x +y?) =
15 y:F_;Jr?/xz'_hs (x+y?) =y
8 3 / y?sinx = x?siny
16 y:;+;_4 x3+2x7
Y X
18 Y= 1022 4 3yx5 —H -2 x* +y® = arctg’y
x x*
3 4 2 i 3 —
19 y = /xs_;+x_3_3xs yesinx +y’cosx =2
5 7 3 x arcsiny = y arcsin x
20 y:9x3+;_ﬁ+ /x7




3agaHue 2

Tema: MurerpupoBanue GyHKINUN OJHON IEPEeMEHHON

3agaya 2.1. BblUyuMCIUTh UHTETPAJIBI.

Howmep
BapUaHTa a) 0)
1 f e* p x+5 p
—dx —— ) 3,
V4 — e2x V2 —x —x?
x+4
2 f\/1+351n2xsin2xdx dx
V2x2 +2x+ 1
earcsinx 2x+1
3 dx dx
Ji—x? V2 + 3x — 2x2
x2 4x — 3
4 f—dx dx
Neprwree 5 F3x 12
sin 2x 5x + 4
5 f—,dx dx
1+ sin?x V3x%2+4x+5
dx 5x—3
6 f— —dx
xV1—91nZx V5 + 4x — x2
Z cos 2x x—1 d
x
(2 4+ 3sin2x)3 x V2x2 —5x + 3
dx 4x + 3
8 fcoslnx— ——dx
X V1 —x — 3x2
9 f g dx 3x +2 P
CoS x * sin®> x — ——dx
X Vx2 +x +2
10 j sin x d x—3 d
—  dx E———— ) 9,
Vcos?x + 4 V3x2+x+1
2 3x—1
11 flnx_J’ldx _3x-1 L
x Vv1—x—2x2
5 eVx x—1 4
1 i X
f\/}dx V4x? —4x + 3
13 f e* p 3x+2
——dx
(7 —e¥)* 1— 3x — 4x?
3x+1
14 fx3 cos x* dx dx
Vox2 —12x 45
15 f dx 4x — 5 J
sin? x (ctg? x + 4) Vx2+7x+ 13 *
16 et8x 4 3x —4 d
X
fcoszx x V21 + 12x — 9x2
1 x—3
17 J—t Vaxdx — dx
Vx 8 V2x%2 —x+2




Howmep a) 6)
BapHaHTa
18 f 6x —1 p
dx X
ex_{_\/_ v9x2+6x—2
f x+4 d
X
19 2 _
,1+—2 V2x 3x+5
X
f 2x—1
20
smzx,/ctg x+ 4 V5 + 12x — 9x?2
3anaua 2.2. BerauciauTs miomanas GUrypbl, OrpaHHYCHHON JTHHUSMU.
Homep Homep
BapHaHTa BapHaHTa
X
1 y=§,y=2x,x= 11 y=x, y=3x, x=2
_ _ _ X
X
3 y=x, y=3x, y= 13 y=§,y=2x,y=4
X
4 y=5, y=3% x=2 14 y=x, y=2x, x=2
X
5 y=3, y=3x y= 15 y=0y=2-xy=2-2x
6 ¥=0y=2-xy=4-2x 16 y=x, y=3x, y=3
7 y=x, y=3x, x = 17 x=0y=3—-x,y=6—2x
8 y=0’y=4—4x,y=4—2x 18 y:x'yzz_x'yzél-
9 y=x, y=2x, x=4 19 y=x, y=3x, x=1
— a —a X
10 y=0y=3-x,y=3-3x 20 y:§,y:3x,x=3
3aganue 3

Tema: OYHKIHMHM HECKOJIBKUX TEPEMEHHBIX

3anaua 3.1. MccrenoBaTh QYHKIUIO Ha SKCTPEMYM.

Howmep Bapuanta

1

z=x%+12y% + 4xy — 6x — 28y + 15

z=x>+xy+y*—7x—8y+3




Howmep Bapuanta

3 z=—2x%—-2xy —4y? + 8x — 10y — 30
4 z=x*+3xy+3y*—5x+3y—17
5 z=-3x*—-2y3+3xy+12x —y—5
6 z=2x?>+xy+y*—9x—3ly

7 z=xy—x>—-2y*+x+2y+4

8 z=xy—x>—y*—=3x+2y—1

9 z=7—x%>—xy—y%+3x—6y

10 z=x*+xy+y?—13x— 11y +7
11 z=3x>—xy+y?—7x—8y+ 20
12 z=—2x?+5xy —2y?—7x + 2y
13 z=x>+5xy+y?—3x+3y+8
14 z = 4x? — 2xy + 3y? — 16x — 18y + 40
15 z=1-y+x+x*+xy+y?

16 z=x*4+xy+y*—3x—-6y+5

17 z=2xy—3x?—-2y?>—4x+ 18y + 10
18 z=3x—xy—x*—y%?+6y

19 z=3x%—2xy+2y*—10

20 z=x*+xy+y*—-3x+6y—7

3agaya 3.2. BeluncianTe NpOM3BOJHYIO 110 HANPABICHHUIO

Howmep OyHkua U Touka M, Bexrop [
BapUaHTa
1 U=4—x2—y2+7%2—7 (=1;2; -1) {8;4;1}




Bg,?;;f{ga Oynkuus U Touka M, Bekrop [
3 u=xy—yz+2x + 2 (-2;1;2) {-4:8;1}
4 w=2x—y—x%y + y?z + 2%x (1;-1;3) {—4;-3;12}
5 u=z?Inx—x%Iny +y?Inz (1;1;1) {3;,-2;-6}
6 u=3x?—-2y%+ 2% —xyz (-1;1;1) {1,2;2}
7 u=x?—-y*+2z*-2x+yz—1 (2;-1;1) {=2;-3;6}
8 u=(x+y—2)*—3xyz (1;1;-1) {2;,-3;-6}
9 u=3xyz — x? —y? — 72 (1;,-1;2) {8;,—1;4}
10 u = xyz — 2(x% — y? + z%) (1;-1;1) {—12;-4;3}
11 u=x%+y?+52z%—6xy + 6xz — 6yz (1;1;1) {6; —2;3}
2 | u=-26+2) -G+ D +4z-1D* | G (=412, -3}
13 u=@x+y—2)2+x—-z+1)> (1;,-1;-1) {-2;,-1;2}
14 u=2z>-2x*+y*-3(y+2) (-1;1;,-1) {6;-2; -3}
15 u=(x+2y-2)*-2(y+22) (1;1;1) -8-41}
16 u=(x+2y—2)>%—xz (-1,2;1) {3;-6;2}
17 Ju=@-D*+@+2°-0-2%+yz| G-11D -1,8-4}
18 w =302+ y%+2%) —xy (1;1;1) {—3;12;4}
19 u=1+2x)3—xy+2z%—yz (-1;2; 1) {4;,-12;3}
20 u=xlnz—zlny+2ylnx (1;1;2) {84, -1}

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA

IIPOBEPSAEMBIE BPYYHYIO BBIIIOJHAIOTCA CTYOEHTAaMH CaMOCTOATEIBHO BO
BHEAYJAUTOPHOE BPEMsI, IIPH 3TOM HEOOXOMMO MPUBOIUTH B OJIAHKE OTBETOB MOJPOOHBIE PEIICHUS
Ka)K}IOI\/’I 3aga4u CO BCEMH IIPOMCKYTOYHBIMU BBIYHCIICHHUAMU. Pemenns 3aga4 MOTyT OBITH
BBITIOJIHEHBI OT PYKH B TETPaJsaX B KJIETKY HJIM HaOpaHbl ¢ MOMOLIbIO penakropa ¢opmyn. Bcee
rpaduKu JOHKHBI OBITH MOCTPOEHBI B CHCTEME KOOpJAMHAT ¢ coOnrofieHueM Macmraba. B ciydae

3amanus,

PYKOIHMCHOTO BapHAHTa, IPUCHUIAETCS Ha MPOBEPKY (OTO BHINOTHEHHOTO 3aJaHHS.




Kputepumn ouenku
Ecnu 3agaua peireHa BepHO, TO CTaBUTCS MaKCUMaJbHOE KoJm4yecTBO OaiioB (Tal. 1), eciu

3aJaya perieHa HeBepHo JIM00 peleHrne He MPeCTaBIeHo, To cTaBuTes () 6amios.
B Tabauue 1 ykazaHo MakCHMaJIbHOE KOJMYECTBO OAJIOB 32 COOTBETCTBYIOIIYIO 3a/1a4y.
Tabmuma 1 — bamibel 3a pemeHus 3amad 1Mo Kypcy «Bwicmmas MareMarwuka.

JuddepennnanbHoe U UHTETPAIbHOE UCUUCIICHUE)»

No MakcumanbHOE
Tun 3agaun
/11 KOJIMYCCTBO 0asIOB
1 [IpakTrueckoe 3amanue 1. 3amaya 1.1. 9
2 [IpakTrueckoe 3amanue 1. 3amaya 1.2. 9
3 [IpakTuueckoe 3amanue 2. 3amaya 2.1. 9
4 [TpakTnueckoe 3amanue 2. 3agada 2.2. 9
5 [IpakTuueckoe 3amanue 3. 3amaya 3.1. 10
6 [IpakTuueckoe 3ananue 3. 3agaya 3.2. 9
Hroro 55

7.2.2. TunoBble BONPOCHI U3 0AHKA TECTOBBIX 3a[aHUH [JIsI MPOMEKYTOYHOr0 H

HTOroBOro TeCTUpOBaHUsA
(HaumeHOBaHUE OYEHOYHO20 Cpedcmsa)

Tunosble npuMepsbl 3a1aHUMI

Moayas Ne 4. Benenune B MaTeMaTH4eCKHI aHAIH3
1. Kakast u3 QpyHKIMI sIBIIIETCS HEUETHOM, €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 Ha Y4ETHOCTh WIJIM HEYETHOCTh PyHKIMIO ) = X+ SIN" X —%/;

OTtBeT:

3. Haiitu nepuon dynkuu f(x) = 30052 —sin6x...

1 2 3 4 5
107 z 107 z 107
3 6 3

4. Kakoii u3 HWKCTICPCYHNCJICHHBIX MMPCACIIOB CBOAUTCA K IICPBOMY 3aMCHATCIIbHOMY HPCHACITY:

1 2 3 4




-

arcsin x z

Iim[f(X)]HZ[Iimf(X)} im=——=1 | Jim@+n)

X—>Xg X—>Xg n—0

e

5x+2
. (3x=2
5. Boruucnure npenen lim

x-x\ 3X+1
1 2 3 4
e e’® 5 -5
6B i X2 —4x+1
. BBIYUCIIUTE TIPEACIT m—————...
P 1 3—/27x
3
1 2 3 4
0 2 4 00
3 9
- lim x® +2x? —3x
. Beruuciure npenen T Es——
Y
1 2 3 4
-4 4 o0 -0
2
X —X)2
8. Beruuciure npenen  lim ( ..
p X—>0 2X4 +1
1 2 3 4
0 1 = 0
E 4
_(2Y
9. Beraucanure ipenen  |im (5)
1 2 3 4
0 2 1 0
§ 4

. COS X—C0S2X
10. Beraucnure npeaen lim -———"==
x—0 XSin2x

OTtBeT:

1
X

H
. arcsin® x
11. Beraucnure mpeaen Ilm[—J

0| Xtg9x
OrtBer:
12. Beranciure npexen M M
' 5 /6+x -1
Ortser:

C(3x+2)7
13. Beramcaure npegen |im| ——
nowol\ 4X+1




1 2 3 4
0 ) 1 e?
e 2
X—1ecmu—-1<x<2
14. Haiimute Touku paspsiBa pynkmun f(X)=
2—X,ecimu2 < X<5
1 2 3 4 5
Touex paspviea Hem x=1 x=0 x=2 x=35

x—1

15. Haiiti TOUKH paspsiBa QYyHKIMHA Y=4 X ¥ ONPEAETUTh UX THUII

DN AW N =

. Touek pa3psIBa HET

. Xx=0- Touka pa3psiBa NEPBOro poja
. x=0- ToukKa pa3pbiBa BTOPOro poja
. X=1- Touka pa3psiBa NEPBOTo poja
. X=1- TouKa pa3pbiBa BTOPOro poja

Mopayas S. Ilpou3Boanasi (pyHKIIUM OJHOTO He3aBHUCUMOro aprymenTta. Ilpuio:keHus

MPOU3BOIHOM

1. Haiigute y' ,

ecu Yy = (cos X)X, ..

sinx

1. y' =(cos)

(Incosx—sinxtgx)

2.y =(cos)

sinx

(cosxIncos x—sinxtgx)

sinx

3.y =(cos)

(cos x In cos x +sin x tgx )

4. y' =cos x In cos x —sin x tgx

x-1
2. llpousBonHas pynkiuu Yy = atctg <1 paBHa ...
X+

1 2 3 4
1 1 (x+1) X2 +1
1 2 +1) 27 +1) x* -1

3. IlpousBoHast BTOPOro nopsiaka GyHKIu Y = Sin(4X2 —1) paBHa ...

8[::05[—1 x> - 1) ~8x? 51'11[4.‘{2 - 1})

8(::05(4:{2 - 1J+ 8x° 51'11(—1:{2 — 1]]

chos[-*lxz - 1)

— 4x? s*i*_rll-'l_va:2 - 1)

4. KacarenbHas K rpaduky GpyHKIuE 06pasyer ¢ ockio OX yrom, pasubiii 45° B Touke ...

1 2 3 4
(1;5) (1;7) (-1;11) (0.5:5)
5. HaknonHas acumnToTa rpapuka GyHKIUU f (X) =x+e > 33J1aCTCs YpaBHCHUEM BHA ...
1 2 3 4
y =X, Ipu y=-X, pu y =X, npu y=-X, npH
X —> +00 X —> +00 X —> —00 X —> —00

6. Auddepenuman GpyHKuuu Yy = 4¥ paBeH ...




1 2 3 4
4x*_xln-1-[2x- —1"’*_"’[2.‘!f¢—l}dj —'IJF_I_I[J:2 - ':c) -'Ix*_xln—'l-(‘::c2 .
In4 -

7. MaTepI/IaﬂbHaﬂ TOYKa JOBUXKETCA HpHMOHHHeﬁHO IO 3aKOHY. Torz[a YCKOPE€HHUE TOYKH B

MOMEHT BPEMEHU PaBHO ...
OtBer:
8. IlpousBoanHast pyHK y 2X+5 paBHa
. U3BO/IHAS QYHKIUU Y = —————— paBHA ...
VX2 —2X+2
1 2 3 4
[x2—2x+2_\r [XE—EX*'ET x—1 (x2—2x+2_\r

9. YpaBHEHHE KacaTeIbHOW K TpapuKy (QyHKIUU f(X)z—X3 +3x° —2x+1 B ero Touke ¢

abciuccoit X, =2 uMeer BUL ...

1 2 3 4
y=-2xt5 v=-2x-3 yv=2x+5 y=2x-13
X =2sin’t
10. ®yHkuus 3a1aHa B MapaMeTPUIECKOM BHJIE . Torma mpou3BoHAsT IEPBOTO
{y =6cos’t
nopsiika QYHKIMH 110 IEPEMEHHON X HMMEET BHJ ...
1 2 3 4
2 2
—%cosz %ccsz - Qc;sr 9;‘3.5 g
< < 2sint

1
11. Haumenpiee 3HaueHue Gynkuuu f (X) = > X+ COS X Ha OTpe3Ke {% ; ﬂj| PaBHO ...

1 2 3 4
Sz _~3 T i z
12 2 2 4 2

1
12. BeptukanpHas acuMITora rpadpuka QyHKIIH f(x) =/x-eX ¥4 samaercs ypaBHEHHEM

BUJIA ...
1 2 3 4
x=1 x=-4 x=4 x =0
13. TIpomsBoaHas GyHKIHH X°—xy +)>=1 paBHa ...
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. Oynkys 3ajaHa B apaMETPUYECKOM BHUJIE 1 . Torma mpousBoaHas BTOPOro
cost’

nopsiaka QyHKIUYU 10 IEPEMEHHON X MMeeT BU[ ...



1 2 3 4

y''=cos’t y'=cos%t y''=cos 2t y'=cos®t
. Cclgx-1
15.Beraucinure, ucmnosb3yst npasuio Jlomuramst [im — 2
=2 SINax
4
Otser:
Moayab 6. HeonpenesieHHbIH HHTErpaJl.
Jx - 2f
1. MHOeCTBO 1epBooOpasHbIX GyHKIuu | (X) = HMMeEET BH] ...
X
1 —8+/x + 4ln|x|+ C t+8J/x+4hx+C
_ 8
t—4-fx +4hfx+C v 2 +am+C
arccos’ 2x
2. MHOKeCTBO 11epBo06OpasHbIX GpyHKIMK | (X) = ﬁ MMEET BULI ...
1-4x
1 2 3 4
1 1 1 1
— —arccos” 2x ~arccos® 2x + — —arccos® 2x —arccos® 2x +
6 3 3
3. MHOecTBO epBOOOpa3HBIX PYHKIIMHU UMEET BUJ ...
1 2 3 4
X X * X’
Z(@m2x-1)]  Z-Qin2x+1): S(xIn2x-1)+ ~(n2x-1)+
4. MHuoxecTBO TIepBo0Opa3Hbix GyHKIuu f (X) = 9 —6x MMeEET BU ...
X" —6X
1 2 3 4
1, |3x—2 1. [3x—2 1 3x 1 3x
—In +( —In +d —In +( —In +
6 3x 3 3x 6 |3x—2 3 [3x-2
X+1
5. MHOKeCTBO 1epBooOpasHbIx GyHknuu f (X)—2 AMeEET BU ...
1-2x

—11f1—2x2+%arcsinﬁx+(j‘ %m‘l—;.x2 -I—%arcsinﬁx-l—(j‘

5

1 3 1 ) 1 7 1 )
——l—2x" ——arcsm -ﬁx-l—C —-y1—2x ——arcsm-ﬁx-l—(j‘

2 -2 2 2

6. MHOkecTBO mepBooOpa3HbIxX GyHkiuu f (X) = ————— WMeeT BU[I ...
3+cos® X

1 2 3 4

2 ) 2 g
- 2+/3+tcos" x 23+ cos x +| —+3+tcos x+ Y3Itecos x +




7. MHO>€eCTBO IepBOOOPA3HBIX (PYHKIIMU UMEET BH ...
2 2
—xE x—x2+6ﬁ+c —x2ﬁ+x2+6\/§+(ﬁ‘
5 5
5 5
;xij'._—xz—l—B«./E-l—C ;xzx,/'._—xz—l—ﬁx.f’;-l—(’j‘
8. MHoxecTBO niepBooOpa3HbiX GyHKIuM f (X) = frtizl( uMeeT BUII ...
+4x
1 2 3 4
1 2 L 2 4arctg®2x+Q 1 2
—arctg” 2x+( ;arcfg 2x+( g < Earcfg x+C
9. MHOecTBO MepBo0Opa3HbIX PYHKIIMHU HMEET BUT ...
1 2 3 4
il ul il l
3¢3(x-3)+C e(x-1)+C 33 (x+3)+C e(x+1)+C
10. MHOkecTBO 1epBOOOPa3HBIX (DYHKIIUU UMEET BUJ ...
1 2 3 4
/6 /6 A /6 /6 x -/6 /6 6 /6
—arctg —arctg - —arctg — - —arctg —
6 3 2 3 3 2 3
11. MHOxecTBO epBO0OPa3HbIX (YHKIIUU UMEET BUJ ...
1 2 3 4
1 ) 1 . | 1 . 1 .
—arcsin(3x—1 Earcsm (3x—1] - garcsm (3x - - Earcsm (3x4
12. MHOKeCTBO 1epBOOOPa3HBIX (PYHKIIUH f(X) =sin® x-c0s”* X wmMeer BUT ...
1 5 1 1 1 5
~cos’ x—-cos” x+C ~cos’ x—=cos’ x+C
5 3 3 5
1 3 1 4
—cos” x—cosx+C ECGS x+C
13. MHO)ecTBO NepBO0Opa3HbIX (YHKIIUU UMEET BUJ ...
—wﬁ4—x2—|—3arcsm¥+C w;‘ﬂr—xz—l—Sarcsm;-l—C
—af4 -7 —3arcsm;+(’j‘ 4-x? —3arcsm;+C
X
14. MHoecTBO TepBOOOPA3HBIX kuun f(X)= MMEET BUJ ...
pBOOOP Gyssunn f(x) sin?{L+3¢) A
1 2 3 4
1 ' 1 ' 1 _ 2
—gcz;g,r(1+3.ac2 gctg{1+3x2]—l gfg{1+3x2 )+ crgli+3x2)-




15. Cpenu HIKENEPEUHUCICHHBIX BBIPAKEHUN BRIOCPUTE BEPHBIE. ..

a-1
1. ju“‘du:u +c a#-1
a-1
2. jd—uzlntg(g+£j+c
cosu 2 4
du u
3. | —=Inftg—=|+¢c
-[sinu gz
4.Id—u:1arcsinﬂ+c
a’-u® a a

du
5. =—Ctgu +C
Isinzu g

Moayas 7. OnpenesneHHbIH HHTErpaJl
1. Jlyis onpeiesieHHOro MHTErpajia CpaBeUIMBO PABEHCTRO ...

T T T
6 3 6 3 § 3
X x X
I dx=10 I drzzf dx
2 7 >
7y cosx 7y cos2x 5 cos2x
5 5
x x T 7
—_ —_ _ —+x
6 3 6§ 3 6 3 3
X X X X
_[ erEI dx _[ dx = I dx
9 9 >
_ coslx - COSX _ cos2x ;. cos2x
-— -— -— ——+7
6 6 6 6
z
2
o X
. I SInN™ —
2. OnpeiesieHHbIN HHTErpa 2 paBeH ...
T
2
1 2 3 4
T 0 T
| e il
2 2 2

3. Inomane ¢Gurypsl, W300paKeHHOW Ha PHCYHKE paBHA




38 70 4510 — 4) 2(10410 -27)
3 3
3
2x-x2 d
4. 3HayeHue onpeIeICHHOr0 HHTErpasia € X MPUHAJICKUAT POMEXKYTKY ...
-1
1 2 3 4
24 0.2 4.4 -2.0
g g g’
5. OnpeneneHHbI MHTETPAJI  PABEH ...
1 2 3 4
1 1 1 1
4 6 8 3

6. Ilowanps GUrypsl, OrpaHHYeHHON mapabonoil Y = —X +4X+5 u ocbio OX, paBHa ...

1 2 3 4
36 38 02 122
3 3
7. Oyskmus Y= f (X) 3ajaHa W HENpepblBHA Ha BCEH 4YHMCIOBOW mpsiMoit, au b —

JICUCTBUTEIIbHBIC Ynciia. Torna BEpHO YTBEPKICHUE ...

ek =

If(x)dx . if(x)dx

if&k&:if&y&+If&y&

B B+d ik &
[ =T ek [ ekt =4 f(e)in
a a+d 4a a
7]‘2 COS \/;
8. OnpeeneHHbIi HHTErpa ’, \/; paBeH ...
9
1 2 4

-5

3

3
3
2

9. Inomans ¢urypsl,

paBHa

M300paXeHHOM Ha pPHCYHKE




1 2 3 4
275 5 135 70
6
10. HecoOCTBEHHBIN HHTETpa
1 2 3 4
paBeH 3 paBeH - 3 pacxoauThes paseH 1

11. TIlnomans ¢urypsl, Hu300paXCHHOW Ha pPHCYHKE
paBHa

1 2 3
20
6 7 —
3
z
4
12. OnpeneneHHbII HHTETPAT I x sin 2xdx paBeH ...
0
1 2 3 4
1 1 2-x
— - — 0
4 4 8

13. O6beM Tena, MOJY4EHHOIO BpallleHueM BOKpYyr ocu OX KpHUBOJIMHEMHON Tpareuuu,
v 2
orpaHuyeHHOM muHuAMH Y = X°, X=4 paseH ...

1 2 3 4

60 = 2 s 4 7

14. O6bem Tena, MOJYYEHHOrO BpalleHHeM BOKpYyr ocu Oy KpUBOJIMHEWHOH Tparenuwu,
-~ 3 2
orpaHWyYeHHON JMHUAMU Y~ =4X", Y =2 paBeH ...

1 2 3 4

4 2 3z T

15. JInuHa nyru KpuBO OT TOYKH O(O;O) J10 TOYKHU B(4;8) paBHa ...

1 2 3 4

E(;ﬂﬁ—l) Ehﬂ«ﬁ_ﬂﬂ,\l 5[;«;’1—1) gbﬁ’fl)




Moayab 8. @YyHKIIUN HECKOJIbKHUX MepeMeHHbIX

ou
1. YacTHas npou3BoIHAS 8_ (GYHKIMHA UMEET BT ...
X

2

g
3:{‘}-‘3—2_}-'2 +

2. YacTHas mpou3BOAHASI BTOPOTO MOPSIKa PVl (yHKIIUU UMEET BULT ...
X

2

1 2 3 4
2 e 2 xy+l : — 2 xy—
yle®-l x“e™ ay(xy +1) ! yletrl
0z y
3. YacTHast mpou3BOIHAS v ¢GbyHKIMK Z = arccos— uMeeT BUJ ...
y X
1 2 3 4
1 1 ¥ X
2 2 2 2 2 2 2 2
X“—y X“—v Xafx° — v -3

2

4, YacTHas IpoM3BOIHAS BTOPOTO MOPSIKa FY byHKIIMU Z = In(2x + 3y) UMeEeT BU/T
y

1

2

3

9

(2x+3y)°

4

(2x+3y)°

6

BTED;

5. [Monnsnii muddepennman Gynkuum z = 49 pmeer Buj ...

dz = 4% 71 a-((2x - 3y)dx - 3x

dz = 45 739 ((2x = 3y )dx — 3xdv)

dz = -4 714 (3xdx — (2x - 3)

dz = 4% 7V 1n 4 - (dx + dy)

z
6. YactHast mpou3BOIHAS 2— byHKIIMU Z = COS(2X —3xy) MeeT BUJ ...
y

3xsin(2x - 3xy)

—(2-3y)sin(2x - 3xy)

— 3xsin(2x —3xy)

—(2x - 3xp )sin (2x — 3xy)

7. YacTHast mpou3BOAHAS S—Z, dynKIIME Z =+/2Xy + Y* +5 nMeeT BUT ...
X
1 2 3 4
X 2y y y

\2xy +y® +5

\2Xy +y° +5

\2Xy +y° +5

242xy +y> +5

8. HacTHast mpou3BO/IHAsI BTOPOTO MOPSIKA

2

0yoxX

2
byHKIUN Z = (X2 + yz) MUMEET BUI..

1 |

2

3

4




12x% +4y? 8xy 4x

4x* +12y*

2
z
9. YacTHas mpou3BOAHASI BTOPOTO TOPSIKA o dynkimn Y =In/x* +y® umeer Bu. ..
X

1 2 3 4
y: —x 2y x* -y’ X
(x2 +y2)2 (x2 +y2)2 (x2 +y2)2 X2 +y?

2

dyukupn Y =In/x* +y? umeer BHL. ..

10. YactHas mpou3BoHAs BTOPOTO MOPSIIKA

0yoX
1 2 3 4
y’ —x* oy X -y X
(x2 +y2)2 (x2 +y2)2 (x2 +y2)2 X2 +y?

2

aaazy dynkmun Y =In/x* +y® umeer Bu. ..
X

11. YactHas npou3BoHAs BTOPOTO MOPSIKA

1 2 3 4
y: —x’ oy x* -y’ X
(x2 +y2)2 (x2 +y2)2 (x2 +y2)2 X2+ y?

2

0°z
Y byHKIHH y =Inx* +y* umeer Buy...
Yy

12. YacTHas mpou3BOIHAS BTOPOTO MOPSIIKA

1 2 3 4
y? = x? oy x*—y? X
(x2 +y2)2 (x2 +y2)2 (x2 +y2)2 X2 +y°

13. YacTHas npou3BOIHAS % bynkuu arcsin Xyz +2xX—3y +4z =0 umeer Bufl. ..
X

» __xy+1/1—x2y222 _ , __xy+41/1—x2y222 _
O yi+1-Xy? yz+ 21— x2y?*z%
_ 2,22 2252
Z;:_xy 4\1+x°yz : Z;:xy+4w/1 X“y“z :
yz — 241+ x2y*2° vz +2,/1- X*y?7?

14. YactHas npou3BoIHAs Z—Z ¢bynkuu arcsin Xyz +2x—3y +4z =0 umeer Bui. ..
y

!

_ Oy 41Xy’

o Xy +4,/1-x*y?z®

Xz — 31+ x2y?z?  xz-31-x?y??

!

y

_ Oy 41+ X%y’

o X +4,1-x%y?z?

T -31-x2y?7?

Xz —3\/1+ X?y?z?




15. YacTHas mpou3BoHAs Ccll—l: byHKIMHA U = In(X2 + yz), 20e x=t, y= t? umeer BuI...

1 2 3 4

201+ 2t?) In(t®)- 6t° 1 ot +12)

t+t2) th+t° th+t2)

Kpartkoe omucanme: I[IpomMexyTOYHBIE TECThl BBINOJHSIOTCS IIOCIE HM3YYEHHUS KaXIOTo U3
AIIEKTPOHHBIX Y4COHUKOB.

Kpurepuii ouenkn. Kaxasiii u3 npomexxyrounoro tecra 2-9 cocrout u3 10 3aganuii u kaxmoe
3aganue oneHuBaercs B 0,1 Gamn

0,1 6am1 — 3a1aHKE BBIIIOJIHEHO BEPHO

0 Ga10B 3aaHKE BBIIIOJHEHO HEBEPHO

[Tpomexxyrounslii Tect 1 coctout u3 10 3ananuii u kaxxaoe 3aganue onenuBaercs B 0,2 6aa.
0,2 Oamta — 3a/1aHUE BBINOJIHEHO BEPHO
0 6aoB 3a1aHNE BHIITOJHEHO HEBEPHO

[Tocne BeicTaBieHus npenojaasateneM 6amuioB B rpagy BKC y cryneHta oTkpbiBaeTcst AOMYCK K
HTOrOBOMY TeCTHPOBAHMIO, KOTOpPOEe COCTOUT u3 40 3aMaHuil M KaXI0€ 33aJaHHe OIICHUBACTCS B
0,75 6amna.

0,75 6anna — 3ajaHUE BBIIIOJIHEHO, BEPHO

0 6aoB 3aaHNME BHITOJHEHO HEBEPHO

7.2.3. Bonpocsl 115l CAMOKOHTPOJIS

Moayas Ne 4. Benenne B MaTeMaTH4eCKHI aHAIH3

. x—-1
1. Brrunciure npenen im —=
ol X+ 2
= 0
. X' -4
2. Bpruucaure npegen lim ——
2 X+ 2
- 4
. 4x° + X
3. Beuucaute npegen lim ———
X—>00 1_ X3

= 4

Moayas 5 «IIpousBogHass GyHKIUM OAHOI0 He3aBUCUMOro aprymenra. Ilpuiomxenus
NMPOU3BOJIHOIN»
4. VI3 HIKenepeunclIeHHbIX 3a/1a4 BEIOEpUTE T€, KOTOPBIE CBOAATCS K HAXO0XKJICHUIO
IIPOU3BOJHOM. ..
BBIYMCIICHUE CUJIBI TOKA
HAaXO0’KJIEHUE MacChl HEOJJHOPOJHOTO CTEPIKHS
HAaXO0’KJIEHUE MTHOBEHHOM CKOPOCTH
HAaxXO0KJIEHNE CKOPOCTH XMMHUYECKOW PEaKIIMA B MOMEHT BPEMEHH
BBIYMCIICHUE JIMHHBI 1yTH IUIOCKON KpUBOMI
W3 HnxenepedrcieHHbIX (opMyJl BEIOEPUTE BEPHBIE. . .
C’ =1, C=const
(Uvy=uU’v- uv’

O00O0~RRNON




M
M

M
6.

]

]

O * ROORRYO O ®

]

©

(UxV)y =U’+xV’
(u ),_ uv-uv'
Vv V?
(CUy=cCu’
W3 HIDKenepeunciIeHHbIX (OpMyIl BEIOEpUTE BEpHBIC. ..
(Xm)l — me,]_

(/nx)" = 1
X
(eX)l — eX

(tgx)'=——
COSX
X X
(@')=a
W3 nepeuncieHHbIX 3a/1a4 BEIOEPUTE T€, KOTOPBIE CBOJIATCS K HAXOXKIECHUIO MPOU3BOTHOM. . .
HaXO0XJEHUE JTUHEMHOMN MIIOTHOCTH CTEPKHS B TOUKE X
HAXO0XJICHHE YIIIOBOTO KO3 UIMEeHTa KacaTeabHON
BBIUMCIICHHE PAOOTHI, IPOU3BEICHHON CHUIION TIPU TIEPEMEIICHIH TOYKH
HAXO0XJICHUE [IEHTPa TSHKECTH TUIOCKOM (PUTYpHI
HaXO0XJEHUE CHJIBI TOKA B MOMEHT BpeMeHU t

onyJb 6 «HeonpeneneHHbI HHTErpa»
Cpenu HIKenepeynCcIeHHBIX BRIPAKEHUI BEIOEPUTE BEpHBIE

uafl
Iu"du:
a_

+C a#-1

du 1 . u
I =arcsin—+c¢

Jaz_y? a a

du
j —— =—Ctgu +¢
sin‘“u

Cpe,[[I/I HI/I)KeHepe‘II/ICJ'IeHHBIX BBIpa)I(eHI/Iﬁ BBI6epI/ITe BepHLIe
du [u ﬂj
——=lInjtg| = += | +cC

cosu 4 2
du (u 72')
——=Intg| =+~ || +cC
cosu 2 4
du u =
[——=Mnttg| =+~ |+c
Cos“u 2 4
du
I >—=1gu+c
COS“ u
du u =
j ,—=Intg| —+— |+cC
Cos“u 4 2




10. Cpeamn HIKETIEPEUNCICHHBIX BRIPAKCHUI BRIOCPUTE BEPHBIC

O Ifj—uzctgu +C
sinu

du
O =ctgu +¢C
Isinzu 9

D _—=|n

M | —=In

11. Cpezm HUKETepEeUHCICHHBIX BBIPAXKEHUN BbIOEPUTE BEpHBIE

o J'\/i_arcsm +c
4] In‘u+ u’+a?|+c
I\/u +a’
O J'\/i—arcsm—
1
O Iﬁ:garctgg+c
O —arcsm +c

[

Mopnyas 7 «OnpeneneHHbI HHTErpamn
N . 2
12. BBIMUCIUTH ONPEIENEHHbI HHTErpal [ s (3x% — 1)dx

= 6
13. BBIYHCIHTH ONpEIETERHBIN HHTETPA | 01(3x2 + 2)dx
= 3

14. BobruncnuTh miomaas GUrypbl, OrpaHu4eHHOMN JIMHUAMU
y=0 y=x, x=1

= 05

15. Beruucnuth niaomaas GUrypsl, OrpaHUuYeHHON JTUHUSAMU
y=0 y=x, x=2

= 2

Moayapb 8 «@yHKIMH HECKOJIBKHUX NepeMeHHbIX)»
16. YcTaHOBUTE COOTBETCTBHE MEXIY YACTHBIMU MIPOM3BOIHBIMU M UX 3HAYCHUSIMU B 3a/IaHHBIX
TouKax /g GyHKIMU Z = arctg(xy):

O Z—)Z/ B Touke P(2;1) ---0,4

O Z—i B Touke P(0; 1)---1

O z—; B Touke P(1;1)---0,5

17. Haiitu rpaguenT GpyHkuuu z=2x+y B Touke P(1,;-1).
o gradz=2i—j

o gradz=-=2i+j



©)

18.

R OORO S

gradz =—-2i—j
gradz=2i+j

2 2
Haitru f(1,1), ecom f(x,y) = = ey
2xy
1
BrIGpaTh yacTHbIE Mpou3BoaHble GyHKIMH Z = x* - 2x%)° +1° + 1.
Zj/, = —6x2y?
z), = 4x3 — 4xy3
Zyy = —12
zy, = —12y?

Zj/, = 5y* — 6x2y?
zy, = —12xy?

Kpartkoe onucanue u periiaMeHT BbINOJTHEHHUSA
s caMOCTOSITENIbHOM  MPOBEPKM  YCBOEHUS TEOPETUYECKOTO Marepuala CTYACHTY

H606XO,I[I/IMO OTBCTUTH HA BOIIPOCHI JIsI CAMOKOHTPOJIA.

Kpurepun onenku:
He ouenuBaercs B Oamiax, UCHOJb3YETCSl CTYIACHTAMH AJIS CaMOKOHTPOJS MOJYYEHHBIX

3HAHUH 110 JUCHUAILINHE

7.3. OueHoyHble CpeaCTBa [Jsi TNPOMEXKYTOYHON AaTTecTalluM MO0 WTOraM OCBOEHMS
AUACHHUILIMHBI
7.3.1. Bonpochl K NPOMeKYTOYHOM aTTecTaluu
Cemectp 3
Ne
. Bonpocsl k 3k3ameny
1 JlaiiTe ompenenenne (yHKIMH oxHOW mepemeHHOUN? [IpuBenute mpumep (QYHKIHH OJHON
nepeMeHHOM. YkaxuTe crnocoObl 3a1aHust GyHKIMU OHOM NepeMEeHHOM.
2 [lonsitue oOmactu ompeaeneHuss GyHKIUA OJHOW miepeMeHHou. OmpeneneHue rpaduka
(byHKIMU OJTHOM NepeMeHHON
3 |Haiite onpeneneHust 00paTHOM U clIoKHOU (yHKIIMK ofHOU nepemenHoi. [IpuBeaure npumep
4 OCHOBHBIE ~ XapaKTEepPUCTUKH  (QYHKIMM  (MOHOTOHHOCTb,  YETHOCTh  HEUETHOCTb,
NEPUOINYHOCTD)
5 [[lepeuncanTe oCHOBHBIE dJIeMEHTapHble PYHKIINU U X I'padUKH.
6 |/laliTe onpenenenne npenena GyHKIUHA OJTHOHN MEPEMEHHON B TOUKE.
7 JlaiiTe ompeneneHnss OECKOHEYHO MajbIX U OECKOHEYHO OONBIIMX BETUYMH. YKaXHUTE CBA3b
MEX1y HUMH




Bomnpocel Kk 3xk3aMeny

[lepeunciure cBOMCTBA OECKOHEYHO MAITBIX BEJIMYUH

I[aﬁTe OIIpCACIICHUC SKBHUBAJIEHTHO-OECKOHEYHO MaJIbIX BEJIMYHH. HpI/IBeI[I/ITe Ta6J'II/IHe

9 HKBHBAJICHTHO-MAJIBIX BEJIMYUH

10 |VkaxwuTte cBsi3b MeXIy pyHKIMEH, € nmpeaenoM 1 OECKOHEYHO MaJol BETUYHHON

11 |daiite onpenencuue npenena GyHKIMU TPH X—>00

12 |ChopmynupyiiTe OCHOBHBIE TEOPEMBI O MPEIeIax

13 [CroiicTBa npenenoB GyHKIMI. 3aMeyaTeIbHbIC MPEICITbI

14 (ChopmynupyiiTe onpeneneHne HeMPEePhIBHOCTH (DYHKIIMH B TOUYKE.

15 Chopmynupyiite TeopeMy O HENPEPHIBHOCTH JJIEMEHTApHOW (QYHKLIMHU. YKaxKUTe €&
MCII0JIb30BAHUE NIPH BHIUYMCIICHUH IIPEJIEIIOB

16 |YkaxuTte cBoOiicTBa QYHKIMH, HENPEPHIBHBIX HA 3aMKHYTOM HHTEpBAJIC

17 Kakne Toukn Ha3bIBaIOTCS TOYKaMU paspbiBa pyHkun? Jlaiite onpenenenne To4ek paspoisa |
u 11 pona.

18 /laliTe omnpeneneHue MPOU3BOAHON (PYHKIIMU OJHOW MEPEMEHHOMN. YKaKUTE T€OMETPUUYECKUM
CMBICJI IPOM3BOIHON (DYHKIIMU OJTHOW IIEPEMEHHOM

19 Ykaxure mpaBuia HAXOXKICHUS TPOU3BOJHONM CYMMBI, IPOW3BEICHHS, YacCTHOTO JABYX
byHKIMI QYHKIMH OJHON IepEeMEHHOM.

20 [IIpuBeanTe TaOIUIly TPOU3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (YHKIIHIA.

21 |Yto Takoe muddepennman pyHkuuu. 3anumuTe GOpMyTy Al €r0 BEIYUCICHUSI.

22 [Banumute Tabnuny nudQepeHnanoB OCHOBHBIX AJI€MEHTAPHBIX (PYHKIIHMA

23 Kak wucnonp3oBate aupdepeHuman (yHKIUA OHOH TEPEeMEHHOW B MPUOIMKEHHBIX
BeIunciIeHMsX. [lpuBeauTe npumep.

24 | Naiite onpeneneHue MPOU3BOAHON BBICIIUX MOPSIKOB 111 QYHKIIUU OJTHOW MEPEMEHHOM .

o5 Ykaxkute  HeoOXOAMMblE W JOCTAaTOYHbIE  YCIOBUS ~ BO3pacTaHusd U yObIBaHUS
g deperimpyemMoit GyHKIMU 0THONW NEpEMEHHOI.

2% Uto Takoe skcTpeMyMbl (min U max) GyHKUIUU o1HOM nepemeHHONH? KakoBbl HEOOXO0IUMBIE
yCIIOBHS CYIIECTBOBAHMsI SKCTpeMyMa?

97 [YKaxuTe 10CTaTOYHbIE YCIOBUE CYIIECTBOBAHUS min U max (GyHKIMHM OJHOW MEpEeMEHHOU B
TOYKE.

28 [BanumuTe npaBuiio Jorapupmuyeckoro auddepeHurpoanHus

29 Chopmynmupyiite mnpaBwio Jlomurans JUisi  BBIYHCICHHS TPENEIOB U pacKphITHS]
HeonpeneneHHoctel (0/0, co/co. 0-00).

30 [TpuBenure dopmynsl Teitmopa u Maxiopena s ¢ynkuuu f(x). Kak MoxHO uX
MCII0JIb30BATh JJIs1 BBIUMCIICHUH 3HaYe€HUN (QYHKIMHU C 3aJaHHOW TOYHOCTBHIO?
JlaiiTe TOHSTHE BBIMYKJIOCTH M BOTHYTOCTHM rpaduka (QYHKIUM B TOUKE. YKaKUTe

31 [HeoOXomuMBIE W JIOCTATOYHBIC YCIIOBHS BBITYKJIOCTH (BOTHYTOCTH) Tpaduka (QyHKIHH B
TOYKE.

30 Kakne TOukm uiss Tpaduka (QYHKIUHM SBISIOTCS TOYKaMHU Tepernda? YKaKHUTe YCIOBHS
CYIIECTBOBaHMs TOUYEK Meperunoa.

33 JlaiiTe onpeneneHus acuMOToT rpaduka GyHknun. Kakue acuMntorsl OyAyT BepTUKAIbHBIMHY]
HAKJIOHHBIMH, TOPH30HTAITEHBIMU? [IpuBenTe mpumMep.

34 JlaiiTe ompeneneHus] MepBOOOPA3HOM W HEOINPEeNeHHOro MHTerpan g (QyHKIUH OJHOM
nepemeHHoM. [IpuBenure npumep.

35 |ChopmynmpyiiTe OCHOBHbIE CBOMCTBAa HEONPEISIECHHBIX HHTETPAJIOB.

36 |[[IpuBeauTe TabIUIly HEOIPEICIEHHBIX HHTETPAJIOB.

37 |ChopmynupyiiTe MpaBHIIO HHTETPHUPOBAHUS 3aMEHOH niepeMeHHoi. [IpuBeanTe mpumep

38 CohopmynupyiiTe NpaBUIO HMHTETPUPOBAHMS MO yacTaM. Kakue MHTErpanbl BBIYUCISIOTCS

btum metogom? [lpuBeaure npumep




n/n

Bomnpocel Kk 3xk3aMeny

39

CdopmynupyiiTe npaBuiIa HHTETPUPOBAHNUE MTPOCTEHIINX IpoOei

40

CchopmynupyiiTe  NpaBWIO  WHTETPUPOBAHME  PAUMOHANBHBIX  (QYHKIWHA.  (MeTo[|
HEOIpeaeICHHBIX KO PHUIIMEHTOB)

41

Chopmynupyiite npaBuiIa HHTETPUPOBAHUS TPUTOHOMETPHUECKUX (DYHKIIHUH.

42

CdopmynupyiiTe npaBuia HHTErPUPOBAHUS UPPALMOHAIBHBIX (QYHKITHIL.

43

UTo Ha3BIBAIOT MHTErpAIbHOM CyMMOH (yHKIMH, 3aaHHON Ha oTpe3ke? Kak ee cocTaBUTH?
[ [puBeanTe MpuMep

44

UTo Takoe onpeaeneHHbIi nHTerpan? KakoB ero reoMeTpu4ecKuii CMbICI?

45

CdopmynupyiiTe CBOHCTBA ONPEIEICHHOT0 HHTETpaIa.

46

Y Ka)xuTe CBsI3b ONpPEeIEHHOr0 HHTErpaia U NepBooOpa3HOi OT NOJUHTErpaIbHOM (YHKITHH.

47

Dopmyna HeroTona-JIeliOHUIA Ui BBIYMCIICHUS OINPEACICHHOTO0 WHTErpajia U YCJIOBHE €€
MCIIOJIH30BAHUS

48

CdopmynupyiiTe mpaBuio 3aMeHbl TMEpEeMEHHOW B ompezeneHHOM HHTerpaine. IlpuBenute
npumep

49

ChopmynupyiiTe TpaBUIO HWHTETPUPOBAHUA IO YACTIM B ONPEACICEHHOM HWHTErpae.
[ [puBeauTe MpuMep

50

Boruncnenue miuomaaed IUIOCKUX (UIyp B MPSAMOYTOJbHBIX KOOpAMHATAX C IOMOUIbIO
OIIPEIEICHHOI0 HHTErpasa.

o1

[BpranciieHne miomaam CEKTopa B MOJSIPHON CUCTEME KOOPANHAT

52

Briuucnenue qinHbI AyTru KpHBOﬁ B HpHMOYFOHbHOﬁ CUCTCMC KOOpJAHWHAT.

53

Brrunciaenue oobeMa Teaa o IJI1I0mMAaaAaM IOIICPCUYHBIX ceuyeHH

54

Brrarcienue o0beMa Telia BpallieHHsI ¢ TOMOIIBIO ONPEISIICHHOTO HHTerpasia BOKpyr ocu OX
n OY

55

/laiiTe onpeneseHns YacTHBIX MPOU3BOJIHBIX OT (DYHKIIMH HECKOJIbKUX MEPEMEHHBIX.

56

I[aﬁTe OMpeaACIICHNA YaCTHBIX ITPOU3BOJHBIX OT (1)yHKIII/II/I HCCKOJIBKHUX ITCPEMECHHBIX, 33]1&HHOI71
HCABHO.

57

/laliTe ompeneneHuss 4YacTHbIX MNpou3BOAHBIX Belcmnx mnopsakoB @PHII Kak Haiith
CMeIlIaHHbIE TPOU3BOAHBIE MTPON3BOIHBIX BBICHIUX MOPSIKOB?

58

Kak Haiitu quddepennnan picimx nopsakos OHII?

59

/laiiTe ompeneneHue KacaTelbHOW IUIOCKOCTM M HOpMalb K TOBEPXHOCTH. 3alMIIUTE HX
(bopMyIIbI

60

Uro HAa3BpIBAaIOT TOYKOW MakcMMyMa (YHKIIMM HECKOJBKHX TiepeMeHHbIX? KakoBpl
HE00XO0IMMBbIE YCIIOBUS CYIIECTBOBAHUS TOUEK MaKCUMyMa?

61

UTto Ha3pIBalOT TOYKOM MHUHHMyMa (YHKIMHM HECKOJbKUX IepeMeHHbIX? KakoBbl
HE00X0IMMbIE YCIIOBUS CYIIECTBOBAHUS TOYEK MUHUMYMa?

62

YKakuTe JOCTATOYHBIE YCIOBUSI CYLIECTBOBAaHHS MHUHHUMYyMa M MakcuMyma (QYHKIUU ABYX
[IEPEMEHHBIX B CTALIMOHAPHOM TOYKE.

63

Urto HazpiBaroT rpaguenToM OHP. Ykaxute popmyny it ero HaxoxJIeHHsI.

7.3.2. Kputepuu U HOPMbI OLEHKH

dopma
NpoBeaeHust
Cemectp . Kpurepun u HOpMBbI OLIEHKH
NPOMEKYTOYHOM
aTTecTaluu
Ok3ameH (1o Crynent nabpan 85 u 6onee
3 HAKOMHUTEIbHOMY «OTIMIHO» 0aJIOB O pe3yabTaTaM OCBOCHHUS
pEUTHHTY) Kypca




Cemectp

dopma
NPOBEACHUA
NPOMEKYTOYHOM
arTecTaluu

Kpurtepuu u HOpMbI OLleHKH

Crynent Habpan ot 70 mo 84
«XOPOIIIO» 0aJIOB 10 pe3y/IbTaTaM OCBOCHHUSI

Kypca

CryaenT HaOpan ot 55 o 69
«YIOBJIETBOPUTEIHLHO» 0aJJIOB IO pe3yyIbTaTaM OCBOCHUS

Kypca

Crynent nabpain menee 55
«HEYIIOBJIETBOPUTEIBHOY» | OAJUIOB MO pe3yJbTaTaM OCBOCHHUS

Kypca




8. YueOHO-MeTOIMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne THCIUTITUHBI

8.1. O6s13aTesbHAs JIUTEpPATypa

Ne
n/n

ABTOpr, COCTaBHUTC/IHN

3ar;iiaBue (3aroJi0BOK)

Tun (yueOHuk, yueoHoe
nocooue, y4eOHO-
MeToaH4YecKoe nocooue,
NMPAKTHKYM, JIP.)

I'ox n3panua

Koau4yecTBO B
HAY4YHOMH
oudanorTeke /
HaunmenoBanue 9bC

duxtenronsll, I'. M.

Kypc nuddepennumansnoro n
UHTEerpajgbHOro ucuucienus. B 3-x t1. Tom
1 : yueOHuUK amst By30B / I'. M.
®duxteHronsl. — 16-e u3m., crep. —
Cankr-IlerepOypr : Jlans, 2022. — 608 c.
— ISBN 978-5-8114-9332-6.

y4eOHUK

2022

9BbC «Jlaup»

duxtenronsll, I'. M.

OCHOBBI MATEMaTUYECKOr0 aHAIM3A :
yueOHUK 1ig By30B / ['. M. ®UXTEHTOMIbII.
— 13-e u3n., crep. — Cankr-IletepOypr :
Jlanp, 2022 — Yacts 2 : OcHOBEI
MaTeMaTH4deckoro anammsa — 2022. — 464
c.— ISBN 978-5-8114-9256-5.

y4eOHUK

2022

9BbC «Jlaup»

TyranOaes, A. A.

OCHOBBI BBICIIICH MAaTEeMAaTHKH : YU€OHUK /
A. A. Tyran6aes. — Canxrt-IletepOypr :
Jlanp, 2022. — 496 c. — ISBN 978-5-8114-
1189-4. — TekcT : 27€KTPOHHBIH

y4eOHUK

2022

9BbC «Jlaup»

HemunoBuy, b. I1.

COopHUK 3a/1a4 U yIpa)XxHEHUI 110
MaTeMaTHYeCKOMY aHaIMu3y : yueOHoe
nocobue st By3oB / b. I1. JlemunoBua. —
24-e u3n., crep. — Cankr-IlerepOypr :
Jlanp, 2022. — 624 c. — ISBN 978-5-8114-
9078-3. — Tekcr : anekTpoHHbIH // JIans :
3JIEKTPOHHO-OMOIMOTEYHAs CUCTeMa. —
URL.: https://e.lanbook.com/book/184105
(mara obpamenust: 06.09.2022). — Pexum
JIOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEIIEH.

yueOHoe rmocobue

2022

9BbC «Jlaup»




8.2. lonosiHMTEILHAS JIMTEPATYPa

Tun (yueOHuK, ydeOHOE

KoaudecTBo B
HAY4YHOM

Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
n/n MeToIMYecKoe nocooue,
HpPAKTHEYM, Ip.) HaumeHoBaHue
IBC
1 | lIumaves B.C. Bricmas matemaruka : yueOnuk / B.C. Y4aeOHuK 2019 3BC
IIumauyes. — Mocksa : UH®PA-M, 2019. «ZNANIUM.CO
— 479 ¢. — (Briciiee oOpa3zoBaHue). — M»
www.dx.doi.org/ 10.12737/5394. - Tekcr :
anekTpoHHsid. - URL:
https://new.znanium.com/catalog/product/99
0716
2 | Pxesckuii C.B. Beicuias matemaruka : yueOnuk / C.B. VYuebHuk 2018 9bC
PxeBckuii. - Mocksa : Ungpa-M ; «ZNANIUM.CO
Znanium.com, 2018. - 814 c. - (Beicmiee M
obpaszoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anexkTponHsIit. - URL:
https://new.znanium.com/document?id=337
456
3 | Hanwios FO.M., XKyp6enko | Maremaruka : yue0. mocoowue / Y4eOHoe mocodue 2019 OBC
JL.H., Huxonona I".A., KO.M. JTanunos, JI.H. Xyp6enko, «ZNANIUM.CO
Huxonosa H.B., Hypuesa I'.A. Hukonosa, H.B. Huxonosa, C.H. M

C.H.; mox pen. XKypOenko
JI.H. , Huxonosoii I'.A. .

Hypuesa ; non pea. JI.H. XKyp6eHko,

I'.A. HuxonoBoii. — Mocksa : UTHOPA-M,
2019. — 496 c. — (Bricmiee obpa3zoBaHue:
bakanaBpuar). - TekcT : 2IeKTpOHHBIH. -
URL:
https://new.znanium.com/document?id=327
832




NAaHHBIX. —

8.3. Ilepeuyenb mnpodeccuoOHANBHBIX 0a3 JAHHBIX U HMH(OPMAMUOHHBIX CIPABOYHbBIX
CHCTEM

- Web of Science [Dnekrponnsiii pecype] :
Philadelphia:  Clarivate

MYJIbTHAMCIUIUIMHApHAsA pedepaTrBHas Oa3a
Analitics,

2016—- . — Pexum gocryma

apps.webofknowledge.com. — 3aru. ¢ skpana. — 3. pyc., aHrIL

- Scopus [Dnekrponnbiii pecype] : pedeparuBHas 0aza manubix. — Netherlands: Elsevier,
2004— . — Pexxum mrocTytia : scopus.com. — 3aril. ¢ 9KkpaHa. — 3. pyc., aHTJI.

- Elibrary [OnextponHsiii pecypc] : Hay4dHas 3JIeKTpoHHas Oubnmoreka. — Mocksa : HOB,
2000- . — Pexxum goctyma : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., aHri.

- Springer Link [DnextponHbIii pecypc] : [0a3a manubix]. — Switzerland: Springer Nature,

1842— . — Pexxum nocrtyna : link.springer.com. — 3ari. ¢ skpana. — f3. aHri.

- Science Direct [DnekTpoHHBIH pecypc] : KOJJICKIHS 3JCKTPOHHBIX KHHUT H3/1aTC/IbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Peskxum goctyma : sciencedirect.com. — 3ari. ¢ sKpaHa.
— 3. aHri.

- NEICON [DnextponHnslii pecypc|

ANEKTpOHHas HMHpopMaIUsI

ApPXUB HAYYHBbIX

xypHaioB. — Mocksa : HOUKOH, 2002— . — Pexxum poctyna : neicon.ru/resources/archive. — 3ari.
¢ 9KpaHa. — SI3. pyc., aHri.

8.4. [lepeuenb nporpaMMHOro odecrneyeHust

Ne HanmenoBanue 11O KoandecTBoO PexBu3uTHI 10TOBOpA (1aTAa,
n/n JIMLIEH3UI HOMep, CPOK JAeHCTBHA)

1 Windows 1398 OeccpouHast

2 Office Standart 1398 Oeccpounas

8.5. Onucanne MaTepHaJIbHO-TEXHHYECKO 0a3bl, HEOOXOAUMOM ISl OCYLIeCTBJICHHUS
00pa3oBaTeILHOIO NMPoIecca Mo JUCHUILIUHE

HaumenoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTOPHii, MACTEPCKUX U
N Ap- 061EKTOR /17131 NPOBECHMsI . IlepeyeHb 0CHOBHOTO 000PY10BaAHMS
I/ | MPAaKTHYeCKHX U JJA00PaTOPHBIX 3aHATHIA,
MOMELIECHHUH VIS CAMOCTOATEILHOMN
padoThl 00y4aromuxcs (HoMep ayiuTOPHH)
Aynautopusi BEOKOH(PEPEHITHIA. DKpaH TEJICBU3UOHHBI, HIUPMBI,
VYuebHas  ayauTopusi AN IPOBEAEHUS | IPOKEKTOP Ha LITaTHUBE. CTOJ
3aHATUN  JICKIMOHHOTO  THMNA. YdYeOHas | mpernoaBaTelbCKui, CTYJIbsI
ayoquTOpus  JUIsl  NPOBEJNEHUS  3aHATHH | PEnoJaBaTelbCKUE., Tpancnapant-
CEMHHApPCKOro TUNa. Y4yeOHas ayIuTopus Ui | epeTsHKKa, CUCTEMHBIN OJIOK.
1 | KypcoBOro mpoOeKTUPOBAaHUS (BBIOJHEHHUS
KYpCOBBIX pa0oT). YueOHas ayauTopus Jis
IIPOBEJIEHUS TPYNIIOBBIX U WHIUBUAYAJIBbHBIX
KOHCYynbTallMii YueOHasg aynuropus JUis
IIPOBEJEHUS 3aHATUN TEKYIIETr0 KOHTPOJI U
npomexyrounoi arrecrarmu. (YJIK-807).
[Tomemenue s camoctosTenbHOU padoTsl | CTOMBI YUYEHUYECKHE, CTYJbs
2 | ctynenToB (C-401). yuennyeckue, [IK ¢ BbIxogoM B ceTb
WNHurepHer




8.6 Onu1aiiH pecypchl:

[Tnarpopma «Pocamcranty: edu.rosdistant.ru
OmnunaitH-koHTeHT «Bpicias maremaruka. JuddeneHnuanbHoe W WHTETPATbHOE HCYUCICHHS
[https://edu.rosdistant.ru/course/view.php?id=11443].

W3ydyeHue TeopeTHUEeCKOro MaTepuaja C IOMOIIbI0 JAHHOTO  OHJIAWH-KOHTEHTa
CIOCOOCTBYET YITyONeHUIO U 3aKPEIUICHUIO TEOPETUUECKUX 3HAHUH, MOTYYEHHBIX Ha JICKIUIX, 1O
OCHOBHBIM TE€MaM Kypca; pPa3BUTHIO MPAKTHUYECKUX HABBIKOB pELICHHs] THUIOBBIX 3aJady II0
yYKa3aHHBIM TeMaM; OOECMEUYEHUI0 WHJWBHUAYAIbHOTO MOAX0Ja K OOY4YeHHIO, BO3MOXKHOCTH
CTyJEHTaM M3y4yaTh MaTepuai B yJOOHOM TemIie U opmare, MOBBIILIEHUI0 MOTUBAIIMH CTYIEHTOB K
M3YYEHUIO JIMCUUIUIMHBI 32 CYET MCHOJb30BaHUSI UHTEPAKTUBHBIX 3JIEMEHTOB U MYJIbTUMEIUUHBIX
MaTepuasoB.

OHaliH-KOHTEHT CIYXHUT JIOMOJHEHHMEM K OYHBIM 3aHSATHUSM U J1aeT BO3MOXKHOCTb
cTyneHTam Oosiee 3(PQPEKTUBHO W3ydaTh MaTepUal, MPEIOCTaBIsAsS WM JOIMOJHUTEIbHBIE
BO3MOXXHOCTH JIJISl CAMOCTOSITENILHOM paboThl U CAMOIIPOBEPKHU.



MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOM ®EIEPALIN
(enepanpHOE rocyJapcTBEHHOE OIOXKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BbICLIEr0 00pa30BaHuUs
«TONBATTUHCKUHI TOCYIapCTBEHHBIN YHUBEPCUTET»

b1.0.13.03

(unoexc OoucyuniuHot)

PABOYAA ITPOI'PAMMA JUCHUIIVINHBI

Boicmasi matemaTtuka. U30panHblie pa3iesibl BbICHIEH MaTeMATHKH

(HauMeHo8aHUe OUCYUNIUHBL)

10 HAIIPABJIEHUIO OrOTOBKH
20.03.01 TexHocdepHas 0€30IIaCHOCTh

HaIpaBJICHHOCTH (PO HIIb)
be30mnacHOCTh TEXHOJIOTHYECKHX MTPOIIECCOB M MTPOU3BOICTB

dopma o0yueHus: ognas ¢ npumeHenuem JJOT
I'ox mabopa: 2024
Oomras TpymoeMkocth: 6 3E

Pacnpeue.ﬂeﬂue aC0B JUCHUIIMHBI IO CEMECTPpaM

Cemectp 4

®opma KOHTPOJIS | DK3aMeH Hroro
Bun 3ansiTuit
Jlexun 32 32
JlaGopaTopHble
[TpakTuyeckue 64 64
IIpomexxyTouHas arrectamus 0,35 0,35
KoHnraktHas pabota 96,35 96,35
CamocrosTenbHas paboTta 84 84
KonTtpons 35,65 35,65
Hroro 216 216




Pabouyto mporpamMmy cocTaBUIH:
JIOILIEHT, JoleHT, K.1.H. I[TaBosa E.C.,

(Oondicnocmy, yuernoe 36anue, cmenetsb, @amunusa U.0.)

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

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

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

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

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Penensent

(OovicHOCmb, yueHoe 38anue, cmenensb, Pamunus 1.0.)

Pabouas nporpamma nucuuIinHbl cocraiaeHa Ha ocHoBaHuu @I'OC BO u yuebHoro niana
HarpasieHus nmoaroroBku 20.03.01 TexHocdhepHas 6€301MaCHOCTh

Cpok neiicTBusi padoueil mporpaMMsbl AMCUMILIMHBI 10 «31» aBrycra 2028 r.

YTBEPXIEHO

Ha 3acenanuu kadeaper  "Briciias maremaTHKa U MaTeMaTHUECKoe oOpa3oBaHue"

(mpotokou 3acenanust Ne 1 ot «31» aBrycra 2023 r.).

AKTYAJIM3UPOBAHO

Ha 3acenanuu kadgenpel  "Beiciias MmaTemMaTuka 1 MaTeMaTHuecKoe oOpa3oBaHue”

(mpoTokon 3acemxanusi Ne 2 ot «12» cenrsiops 2024 r.).



1. Ileaib 0CBOEHUA TUCHUIIUHBI

Lenp ocBOEHUS AUCHUIUIMHBI — OBJAJCHHE COBPEMEHHBIM alllapaToM MaTEeMaTUKH s
JAIBHENIIET0 UCIOIB30BAaHUS B JIPYTMX OOJIACTSAX €CTECTBEHHOHAYYHOI'O 3HAHMS M JAMCLUUIUIMHAX
€CTECTBEHHOI'0 COJIepKaHus, MPUOOPETEHUE TEOPETHUUYECKUX 3HAHUM IO OCHOBHBIM pa3jeliaM
JTUCIHUIUIMHBI, TOATOTOBUTh K M3YYEHUI0O U TMPUMEHEHUI0 MaTeMaTUYeCKUX METO/JO0B B
po(heCCHOHATILHOM JIeATENHHOCTH, K CaMOCTOSITEIBHOMY HM3yYEHUIO TEX pa3JielioB MAaTEMaTUKH,
KOTOpBIE MOTYT MOTPeOOBAaThCS TOMOJIHUTEIBHO B MPAKTUUYECKOW M HMCCIEAOBATEIbCKON pabdoTe;
dbopMUpPOBaHHE  MAaTEMaTHYECKOTO, JIOTUYECKOTO W  aNTOPUTMHYECKOTO  MBIIUICHUS U
MaTeMaTU4YeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO
JIMCUMIUIIMHBL ¥ TMPaKTUKA, HA OCBOGHUU KOTOPBIX Oasupyercss MaHHas JUCIUILIMHA!

"Beiciass mareMarmka. DJIEeMEHTHI BBICIIEH aireOpsl u reomerpuu’, "BrIcimasg mareMaTHKA.
JlnddepeHnaibHOE U HHTErPAJIbHOE UCYHUCIECHHUS .

JIMCIMTUIMHBL ¥ TIPAKTHKH, JJI1 KOTOPBIX OCBOCHUE AHHOW IUCIMILIMHBI HEOOXOAMMO Kak
npeamectBytomee: ' Pusnka. Konebanus u Boianbl. Ousnka atoma”, "Mexanuka. ConpoTHUBICHUE
MaTepHayioB".».

3. Ilianupyembie pe3yabTaThbl 00y4eHUs!
dopmupyemble U
NHaukaTopbl JOCTHKEHUAS
KOHTPOJIUpYyeMble .. I[Inanupyemble pe3yJbTaThl
KOMIeTEeHIHH KOMIETEHIHH 00y4eHuUs
(Ko ¥ HAMMEHOBAHUE)
(Ko ¥ HAMMEHOBAHUE)
[1K-7 Cniocoben [K-7.1 Ucnons3yet | 3HaTh:
MPUMEHSITh MaTeMaTHYeCKU anmapat | OCHOBHBIE TIOHATHS AaHATUTUYECKOU
byHIaMeHTaTbHBIE AQHAIUTUICCKOW TEOMETPUU M | TCOMETPUH W BBICIICH anreOpbl TpH
3HAHMUS, TIOJIyUEHHBIE B | BhICIIEH anreopsl IpU | pEHICHUH, METOAbl pEelIeHHUs 3aaad, a
obnactu perieHuu TaKKe 170 TIPHJTIOKEHUS B
MaTeMaTHUYECKUX U npodeccnoHaNbHBIX 3a7a4 npodhecCuOHATBEHBIX TUCITUIINHAX,
(WJIM) eCTECTBEHHBIX [K-7.2 [Ipumensier | MmeTonbl cObopa aHaim3a M 00pabOTKU
HayK, U UCTIONIb30BaTh | MaTeMaTUYECKHUl anmapat | uHGOopMaIuu.
UX B AQHATUTUYCCKOW TEOMETPUU H
npodeccuoHanbHOM BBICIIIECH anreopsl npu | YMeTn: MPUMEHSITh
JESTSIIbHOCTH pelIeHnn €CTECTBCHHOHAYYHBIC U
npodeccnoHaNbHBIX 3a7a4 OOIIeH)KEHEPHBIE 3HAHUS B
IIK-7.3 JleMOHCTpHpYeT | mpodeCCHOHATBHON AeITeILHOCTH
BIIQJICHUE HaBbIKaMHU
MIPUMECHCHHS Baanern: MeTonaMu MaTeMaTHIECKOTO
MaTeMaTHYeCKOro ammapata | aganusza U MOJICTMPOBAHKS B
AQHAJIMTUYECKON T€OMETPUH H | PpOoQeCCHOHATBHOM NeITeIbHOCTH;
BBICIIICH anreopsI npu
pelIeHnn
npoeccHoHaNBHBIX 33724




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

®opMbI TEKYLIETO

Bug . KOHTPOJIs
Monayasb (pa3aea) yueOHoM HaHMeHOBaH{Ie TeM sattTim Cemectp Obm.em, banabl | UHTepakTuB, 4. (HaAaHMeHOBaHUe
(yueoHoli paGoThI) q,
padoThI OLICHOYHOI'0
cpeacTna)
Monyis 9. Jlek 1 JIBOItHBIC MHTETPAJIBI, UX CBOWCTBA. 4 2 -
KpatHbie unTerpansy M3MeHeHue nopsiika HUHTErPUPOBAHMSL.
Berancienue moBTOpHBIM
UHTETPUPOBAHHEM
Momyns 9. CP JIBOVIHBIE MHTETPAIbI, BEIYUCICHHAE 4 17 5) Bormpocsr JULS]
KpatHbie unTerpansy JIBOWHBIX MHTEIPaJIOB B IEKApTOBBIX U CaMOKOHTPOJIS K
MOJSIPHBIX KOOpIUHaTaxX. TpoiHbIe PIIEKTPOHHOMY
MHTErPaJibl, BBIYUCICHUE TPOHHBIX yueOHuKy 3.1 u 3.2 Ha
MHTETPAJIOB B ICKAPTOBBIX U ruiatopme
HWIMHIPUYECKUX KOOPAUHATAX. "Pocaucrant".
W3ydeHne TeopeTHuecKoro MmaTepuania
AJIEKTPOHHBIX yueOHUKOB 3.1 1 3.2 Ha
mwiatdopme "Pocaucrtant".
Monayns 9. CP ITpomexyTounslil TecT 1o Teme 3.1 4 2 1 ITpomexyTouHbIi
KpatHbie unTerpassl recT 1 o teme 3.1
Momyns 9. Ip 1 JIBOiiHbIE MHTETPAJIbl, UX CBOICTBA. 4 2 -
KpatHbie unTerpasy M3MeHeHne nopsiika UHTETPUPOBAHMSL.
Monyns 9. IIp2 Brruncnenue 1BONHBIX UHTETPAJIOB B 4 2 -
KpatHbie naTerpais JIEKapTOBOM CUCTEME KOOPIUHAT
Monyns 9. Jlex 2 JIBOMHBIE MHTETPAJIbI, B TIOJISPHON 4 2 -

KpatHble uHTErpasnsl

cucreMe koopauHar. [Ipunoxenus
JIBOMHOI'O MHTErpaia




®opMbI TEKYLIETO

Bug . KOHTPOJIs
. HanmeHnoBaHMe TeM 3aHATHH Oo0beMm,
Monayab (pa3aea) yueOHoM . Cemectp banabl | UnTepakTuB, 4. (HaAaHMeHOBaHUe
(yueOHoli paGoThI) q,
padoThI OLICHOYHOI'0
cpeacTna)

Monyns 9. IIp 3 Brraucnenue o6séma urypsl ¢ 4 2 -
KpatHbie unTerpansy HOMOILBIO ABOMHOI'O MHTErpajia
Momyns 9. IIp 4 Boruncnenue 1BONHBIX UHTETPAJIOB B 4 2 -
KpatHbie unTerpasy HOJISIPHOM CUCTEME KOOpIUHAT
Momyns 9. Jlex 3 TpoliHble UHTETpabl, UX CBOWCTBA. 4 2 -
KpatHbie unTerpansy Bbruucnenue noBTOpHbIM

UHTETpUpOBaHNEeM. Beruncienue B

LWINHAPUYECKUX KOOPANHATAX.
Monyns 9. CP [TpomexyTouHsblil TecT 1o Teme 3.2 4 2 1 [TpomexyTouHbIi
Kpatnbie nnTerpansl TecT 2 1o teme 3.2
Momyns 9. IIp 5 Boruncnenue TpolHbBIX HHTETPAJIOB B 4 2 -
KpatHbie unTerpasy JIEKapTOBBIX U IIMJIMHIPUYECKUX

KOOpAWHATAX
Monyns 9. IIp 6 Brruncnenue TpoWHbBIX HHTETPAJIOB B 4 2 -
Kpatnbie nnTerpansl JIEKAPTOBBIX U IFIIMHIPHYECKIX

KOOpJIMHATax
Momyns 10. Jlex 4 JuddepennunanbHble ypaBHEHUS 4 2 -
Jluddepenunanbuble HEPBOTO MOPSIKA, OCHOBHBIE TTOHATHSL.
YpPaBHEHHSI YpaBHEHUS C Pa3IEISIOIIUMUICS

nepeMeHHbIMU. OJHOpPOIHbIE
muddepeHIManbHble YpaBHEHNUS.




®opMbI TEKYLIETO

Bug . KOHTPOJIs
Monayab (pa3aea) yueOHoM HaHMeHOBaH{Ie TeM sartTim Cemectp Obm.em, banabl | UnTepakTuB, 4. (HaAaHMeHOBaHUe
(yueOHoli paGoThI) q,
padoThI OLICHOYHOI'0
cpeacTna)
Monyns 10. CP Y B nonusIx quddepeHnnanax, 4 6 5) Bompocer s
JluddepenunanbHble OJIHOpPOJIHbIE, THHENHbIE. M3yueHue CaMOKOHTPOJIS K
YPaBHEHHS TEOPETUYECKOT0 MaTepuasa PIIEKTPOHHOMY
9IEKTPOHHBIX yueOHukoB 1.1 u 1.2 u yueOHuKy 1.1 u 1.2 Ha
POXOXKJICHUE TIPOMEKYTOUHBIX ruiatopme
tectoB | u 2 Ha TuTatrdopme "Pocnucrant".
"Pocaucraur".
Monyns 10. CP [TpomexyTounslii TecT 1o Teme 1.1 4 2 1 [TpomexyTouHbIit
Jlnddepennunanpubie rect 3 o teme 1.1
YpaBHEHMS
Monyns 10. CP ITpomMexyTouHbIi TecT 1o Teme 1.2 4 2 1 ITpomexyTouHbIi
JlndpdepeHnnaabHbIe recT 4 1o Teme 1.2
YpaBHEHHMS
Monyns 10. Ip 7 Pemenue /1Y ¢ pazaensrommmucs 4 2 -
JlndpdepeHnnaabHbIe [IEPEMEHHBIMU
ypaBHEHMS
Momyns 10. Ip 8 Pemenue ogHOPOIHBIX 4 2 -
Jlnddepenunanbuble TuddepeHIraIbHbIX YpaBHEHUH.
YpPaBHEHHS
Momyns 10. Jlex 5 VYpaBHEHUS B TOTHBIX 4 2 -
Jluddepenunanbuble muddepennmanax. Jlunelinsie Y.
ypaBHEHUS VYpaBHenus bepnym.
Monys 10. CP AY bepnymmu. JIOAY. JIHAY. 4 9 5 Bormpocst JInIE:|
JlnddepennnanpHbie W3yueHne TeOpeTHIecKoro Marepuasia CaMOKOHTPOJIS K
YpaBHEHUS AIIEKTPOHHBIX yueOHUKOB 2.1 1 2.2 DIEKTPOHHOMY

"Pocaucrant".

yueOHuKy 2.1 1 2.2 Ha

uiatopme




®opMbI TEKYLIETO

YpaBHEHUS

Bug . KOHTPOJIs
. HanmeHnoBaHMe TeM 3aHATHH Oo0beMm,
Monayab (pa3aea) yueOHoM . Cemectp banabl | UnTepakTuB, 4. (HaAaHMeHOBaHUe
(yueOHoli paGoThI) q,
padoThI OLICHOYHOI'0
cpeacTna)

Monys 10. Cp [IpomexxyTounblit TeCT 1o Teme 2.1 4 2 1 [TpomexxyTouHbIN
JluddepeHnmranbHpie TecT Smo teme 2.1
YPaBHEHHS
Monyis 10. Cp [IpomexxyTOUHBIN TECT MO TeMe 2.2 4 2 1 [TpomexxyTouHbBIN
JluddepeHnmranbHpIe TecT 6 mo Teme 2.2
YPaBHEHHS
Monyns 10. Ip 9 Pemenne 1Y B moiaHBIX 4 2 -
JlnddepennnanpHbie g depeHimanax
ypaBHEHUS
Monyns 10. IIp 10 Pemenue nuneitabix /1Y, ypaBHeHuit 4 2 -
JlnddepennnanpHbie bepnymin
ypaBHEHUS
Monyis 10. Jlex 6 JY, nomyckaromue nmoHmKeHne 4 2 -
Jlnddepenunanbble nopsaka. JIOAY. JIHAY. Pemenne
YpaBHEHUS JIHAY meronom Jlarpanxa.
Momyns 10. Ip 11 Pemenue /1Y 2 nopsaxa, 4 2 -
Jlnddepenunanbble JOTTYCKAIOIUX MMOHUKEHHE TTOPSIKA.

aBHCHUS
Monyns 10. IIp 12 Pemenue JIOAY. Pemenue JIHIAY 4 2 -
JludpdepeHnnaabHbIe MeTronoM Jlarpanxa.
ypaBHEHUS
Momyns 10. Jlex 7 JIHAY ¢ npaBoii 4acTeio 4 2 -
Jluddepenunanbuble CIEIAILHOTO BUA.
YpPaBHEHHSI
Monyis 10. Ip 13 Pemenue JIHAY ¢ npaBoii 9yacThio 4 2 -
JluddepenunanbHble CIEINAILHOTO BUA.




®opMbI TEKYLIETO

Janam6epa. InTerpanbHblil u
panuKkanbHbIi npu3Haku Komm

Bug . KOHTPOJIs
Monayab (pa3aea) yueOHoM HaHMeHOBaH{Ie TeM sartTim Cemectp Obm.em, banabl | UnTepakTuB, 4. (HaAaHMeHOBaHUe
(yueOHoli paGoThI) q,
padoThI OLICHOYHOI'0
cpeacrTsa)
Monys 10. IIp 14 Pemenue JIHAY ¢ npaBoii yacTbio 4 2 -
JluddepeHunaabHbie CIIEMAJILHOTO BHUJIA.
YpaBHEHUS
Monyns 11. Jlex 8 Yucnosslie psiibl. CXOAUMOCTh 4 2