clboMUHUCTEPCTBO HAYKU 1 BBICIIET'O OEPA30BAHMS POCCUMCKOM
OEJIEPALIN
(enepanpHOE roCcyJapCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEXKICHUE
BbICLIEr0 00pa30BaHuUs
«TONBATTUHCKUHI TOCYIapCTBEHHBIN YHUBEPCUTET»

b1.0.14

(uHoexc oucyuniuHot)

PABOYAS ITPOI'PAMMA JUCHHUITJINHBI

Bobicmiasi MaTeMaTHKA

(HaumeHo8aHUE OUCYUNTUHDBL)

0 HAIPaBJICHUIO MMOATOTOBKH
15.03.01 MammHocTpoeHue

HaIpaBICHHOCTH (TIPodHIIb)
MamuHOCTpOUTENbHBIE TEXHOJIOTHH U 000PYAOBaHHUE

dopma 00ydeHHUs: OYHAS C TPUMEHEHHUEM JIOT
I'ox nHabopa: 2026
O6mas Tpynoemkocts: 17 3E

Pacnpeue.ﬂeﬂue YaC0B JUCHUIIMHBI IO CEMECTPpaM

Cemectp 2 3 4

®opma KOHTPOJIA 3a4€T JK3aMEH | DJK3aMeH Hroro
Bun 3ansaruit
Jlexun 32 32 32 96
JlaboparopHsble
ITpakTnueckue 64 64 64 192
IIpomexxyTouHas arrectaus 0,25 0,35 0,35 0,95
KoHrakTHas pabota 96,25 96,35 96,35 288,95
CamocTosTenpHas padora 83,75 84 84 251,75
KoHTpoan 35,65 35,65 71,3
Hroro 180 216 216 612
4 )

OOKYMEHT NMOoAnmMCcAH
ANEKTPOHHOM NOAMUCHIO

CepTtudmkat: 6A3415684D05145C55660CCF189A616B
Bnapgeneu: MNMaenosa EneHa CepreesHa
JenctButenen: ¢ 16.03.2026 o 09.06.2027




MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPAIIN
benepanbHOE TOCYJapPCTBEHHOE OI0KETHOE 00pa30BaTENbHOE YUpPEXKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

b51.0.14.01

(undexc Oucyuniumvl)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

Boicmasi MaTeMaTuKa. JJjieMeHThI BbICHIEH aJredpbl U reoMeTpun

(HauMeHo8aHUe OUCYUNIUHBL)

110 HalIpaBJICHUIO IOATOTOBKHU
15.03.01 MamuHocTpoeHue

HaIpaBJIEHHOCTH (TIPOdUIIB)
MamHOCTpOUTEIbHBIC TEXHOJIOTHH U 000PYI0BaHUE

dopma 00ydeHHUs: OYHAS C TPUMEHEHHUEM JIOT
I'ox nHabopa: 2026
O6mas Tpynoemkocts: 5 3E

Pacnpe)le.ﬂe}me YaC0B JUCHUIIMHBI IO CEMECTPpaM

CemecTp 2

®opma KOHTPOJIA 3a4€T Hroro
Bun 3ansaruit
Jlexun 32 32
JlaboparopHsble
ITpakTnueckue 64 64
IIpomexxyTouHas arrectaus 0,25 0,25
KoHrakTHas pabota 96,25 96,25
CamocTosTenpHas padora 83,75 83,75
KonTpouib
Hroro 180 180




Pabouyto nmporpaMmy COCTaBUIIM:
JIOILIEHT, fnoueHT, K.1.H. [laBnosa E.C.,

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

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

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

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

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

PenenzupoBanue padbodeil mporpaMMbl IUCHUILIINHBL:

OtcyTcTBYyeT

Peuensent

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

Pabouas nporpamma nucuuIinHbl cocraiaeHa Ha ocHoBaHuu @I'OC BO u yuebHoro niana
HanpasiieHus noaroroBku 15.03.01 MamHocTpoeHue

Cpok neiicTBusi padoueii mporpaMMsbl AMcUMIIMHBI 10 «31» aBrycra 2030 r.

YTBEPXIEHO

Ha 3acenanuu kadenper  "Beiciias MmaTemMaTuka 1 MaTeMaTH4ecKoe oOpa3oBaHue"

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



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenp ocBOEHUS AUCHUIUIMHBI — OBJIAJCHHE COBPEMEHHBIM alllapaToM MaTEeMaTUKH s
JAIBHENIIET0 UCIOIB30BAaHUS B JIPYIMX OOJIACTSAX €CTECTBEHHOHAYYHOI'O 3HAHMS M JAMCLUUIUIMHAX
€CTECTBEHHOI'0 COJIepKaHus, MPUOOPETEHUE TEOPETUUYECKUX 3HAHUM IO OCHOBHBIM pa3jeliaM
JTUCIHUIUIMHBI, TOATOTOBUTh K M3YYEHUI0O U TMPUMEHEHUI0 MaTeMaTUYeCKUX METO/J0B B
po(heCCHOHATTLHOM JIeATENHHOCTH, K CaMOCTOSITEIBHOMY HM3yYEHUIO TeX pa3JlelioB MAaTEeMaTUKH,
KOTOpBIE MOTYT MOTPeOOBAaThCS TOMOJHUTENBFHO B MPAKTUYECKOW M UCCIIEOBAaTEIbCKOM padore,
dbopMUpOBaHHE  MATEeMATHYECKOTO,  JIOTUYECKOTO W  aJTOPUTMHUYECKOTO  MBIIUICHUS,
MaTeMaTUYeCKOl KyJIbTyphl OaKaiaBpa.

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

MareMaTuka (IIKOJILHBIN Kypce), anreopa (IIKOJBHBIN Kype), reoMeTpus (MIKOIBHBINA Kypc), aaredpa
1 Hayajia agaians3a (IIKOJIbHBIA KYPC).

JIMCIUTIIIMHBI U TTPAKTUKH, JJI1 KOTOPBIX OCBOCHUE JAHHOHN JUCIMIUIMHBI HEOOXOIMMO Kak
npeaecTpyromee: 'Boiciias marematuka. JluddepeHimanbHoe M MHTErpaibHOE WCYHCICHUS ",
"Brlciiass mMaremaruka. M30paHHble pasgensl Bblciiedl maremaruku', "dPusuka. KosnebOanusa u

BosiHbl. Pusuka aroma’’, "Mexanuka. ConpoTUBIECHUE MATEPHAIIOB .

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

®opmupyemble U
NHIMKaTOPbI JOCTHKEHUS
KOHTPOJIUpyeMble . IInanupyemsle pe3yJibTaThl
KOMIIEeTeHI[UH KOMITET CHIIHH o0y4eHHUs
(Kol ¥ HAMEHOBaHUE)
(K01 1 HAUMEHOBaHKE)
OIIK-1 Cnocoben OIIK-1.1 Hcnonb3yer | 3HaTh:
PUMEHSTh MaTemaTHdeckuii  ammapar | OCHOBHBIE TOHATHS AaHAJTUTUYECKON
€CTeCTBEHHOHAYYHbIE U | aHAIUTUYECKON T€OMETPUM M | TEOMETPUM M BBICIIEH anredpsl mnpu
OOLIEHKEHEPHbIE BbICIIIEH anreopsl IIpY | pEIIEHUH, METOAbl pEelIeHUs 3ajad, a
3HaHUS, METO/IbI peleHnn TaKxKe ux MPUIOKEHUS B
MaTeMaTHUYeCKOTo npodeccnoHalbHBIX  3aJa4 | Mpo¢eCCHOHATbHBIX JTVCIIATUTMHAX,
aHaJIn3a U OIIK-1.2 [Tpumensier | meToapl cOopa aHanmu3a U 00pabOTKH
MO/JICJINPOBAHUS B MaTeMaTHYeCKHil anmnapar | uH(pOopMaIuu.
npodeccuoHanbHOM AQHATTUTHYECKOW TEOMETPUH U
JIEATEIbHOCTH BBICILIEH anreopsI IpHa | YMeTh: MPUMEHSTh
pelIeHun €CTECTBEHHOHAYYHbIE U
npodeccCHOHATBHBIX 3a/1a4 OOIIenHKCHEPHBIE 3HaHUS B
OIIK-1.3 JleMOHCTPUPYET | mpodeCCHOHATBHOMN eI TeTbHOCTH
BJIaJICHUE HaBBIKAMU
MPUMEHCHHUS Buaaners: MeTogamMu MaTeMaTHYeCKOTrO
MAaTeMaTHYE€CKOrO —amnmapara | aHajgmsa M MOJAEIUPOBaHHMA B
AHAJTMTHYECKON TE€OMETPUH U | mpoheCcCHOHATBHOM AEATEIbHOCTH;
BBICILIEN anreOpbl npu
pelieHnn
npodeccnoHaNbHBIX 3a7a4




4. CTpyKTYpa M coJiep;KaHue IUCIUIIINHbI

IMTMHEWHOW anreOpbl

JOIIOJIHCHMA.

Monayasb (pa3gea) | Buj HaumeHoBaHue TeM 3aHATHI Cemectp |O0beMm, u.| bamabl | UHTEepakTHuB, 4. ®opMbI TEKYLIETO
yueoHoii (yueoHoO¥ pa6oThI) KOHTPOJIS
padoThI (HaMMeHOBaHuUe

OLICHOYHOI0 CPeACTBA)
Mopyns 1. Jlek 1 Marpunbl, BUJbI MaTpull. JlelWcTBus Hax 2 2 -
JJIEMEHTbI MatpunaMu. Onpenenureny KBaapaTHbIX
NMMHEHHOW aireOpbl Matpuu. Onpenenureny BTOpOro u
TPETHETO MOPSIIKOB.
Monyns 1. CP Marpuipl. Onpenenurenu. Cucremsl 2 13 5 Bomnpocsl 1038
JJIEMEHTHI JIMHENHBIN areOpandyeckux ypaBHEHUM. CaAMOKOHTPOJIA K|
NMMHEHHOW aireOpbl W3ydyeHue TeopeTHdecKoro MaTepuania PJIEKTPOHHOMY Y4E€OHHKY
ANEeKTpOHHBIX yueOHuKoB 1.1 1 1.2 Ha 1.1 u 1.2 ma nmardpopme
miatgopme "Pocauctant". "Pocnucrtaut".
Monyns 1. CP [IpomexxyTounslii TecT 1o Teme 1.1 2 2 2 [IpomexxyTounsiii TecT 1
JJIEMEHTHI 1o teme 1.1
IUHEHON aireOpsl
Monyis 1. Ip 1 CrnosxeHune, BBIMUTAaHUE MATpPHIL. 2 2 -
JJIeMEHTbI YMHOK€eHUEe MaTpUIlbl Ha YUCJIO.
IMTMHEHHONW anreOpbl IIpoussenenue Marpull. Berarciienue
onpezaenuTenen 2-ro v 3-ro NOpAIKOB IO
OIIPEAEIIEHUIO.
Monys 1. Ip 2 Bo3sBenenue MaTpuibl B CTEIICHD. 2 2 -
JJIeMEHTbI Boruncnenne MaTpu4HbIX MHOTOWJICHOB.
IMTMHEWHOW anreOpbl TpancioHMpOBaHKUE MATPULL
Monys 1. Jlex 2 Onpenenureny n-ro NopsiAKa U UX 2 2 -
DIIEMEHTBI cBoiicTBa. MUHOpHI 1 uX anredpanyeckue




IMTMHEWHOW anreOpbl

Monayasb (pa3gea) | Bug HaumeHoBaHue TeM 3aHATHI Cemectp |O0bem, u.| bamabl | UHTEepakTHuB, 4. ®opMbI TEKYLIETO
yueoHoii (yueoHO¥ paGoThI) KOHTPOJIS
padoThI (HaMMeHOBaHuUe

OLICHOYHOI0 CPeACTBA)
Mopyisb 1. IIp 3 Brluncnenue onpenenuresiel KBaapaTHbIX 2 2 -
JJIEMEHTHI MaTpull B Pa3I0KEHHUHU 110 CTPOKE
IIMHEWHON ayreOphl (cTonbiry).

Monys 1. Ip 4 Berumncienne onpenenurenei ¢ 2 2 -
JJIEMEHTbI HCIIOJIb30BAHUEM CBOMCTB.
IMUHEHON anreOpsl

Mopyns 1. Jlek 3 O6parnas matpura. CrnocoOsr 2 2 -
JJIEMEHTbI Hax0XAeHUs 00paTHON MaTpullbl. PaHr
ITUHEIHON anreOpsl MaTpULbIL.

Monys 1. Ip 5 Brrauciienne o0paTHO MaTPHUIIBL. 2 2 -
DIIEMEHThI
IUHEHON areOpsl

Monyinsl. IIp 6 HaxoxxneHue panra MaTpull pa3In4YHbIMU 2 2 -
D1EeMEHTBI METOJAMH.
IMTMHEHHOW anreOpbl

Monyinsl. Jlex 4 CucTeMbl TUHEWHBIX alredpandecKux 2 2 -
DIIEMEHTHI ypaBHeHuit (CJIAY): oCHOBHBIE TOHATHS U
IMTUHEWHON ayreOpbl OTpeIeTICHUSI.

Monyinsl. IIp 7 Pelrenue cucreM n JIMHEWHBIX YPaBHEHUM 2 2 -
JJIeMEHTbI C N HEU3BECTHBIMH.
IMUHEHHON anreOpsI

Mopynsl. IIp 8 Pemenue CJIAY meronom I"aycca. 2 2 -
DIIEMEHTBI
ITMHEHON ayreOpsl

Mogyns 1. Jlex 5 Cuctembl TUHEHHBIX OJHOPOIHBIX 2 2 -
DIIeMEHThI ypaBuenuii. Uccnenoanue CJIAY.




KowmrmnekcHsie yncna. M3yuenue
TEOPETUICCKOT0 MaTepHajia JIEKTPOHHBIX
yueOHUKOB 2.1 u 2.2 Ha mnatdopme
"Pocnaucrant".

Monayasb (pa3gea) | Bug HaumeHoBaHue TeM 3aHATHI Cemectp |O0bem, u.| bamabl | UHTEepakTHuB, 4. ®opMbI TEKYLIETO
y4eOHoit (yuedHoli padoThI) KOHTPOJIs
padoThI (HaMMeHOBaHuUe

OLICHOYHOI0 CPeACTBA)

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

JJIEMEHTHI (byHIaMEHTAIEHOW CUCTEMBI PELLICHUH.
IMMHEHHON anreOpbl
Monyns 1. CP CucTeMbl TUHEHHBIN alreOpandecKux 2 13 5 Bormpocsr 1038
DIIeMEHTHI ypaBHeHUN. M3ydeHne TEOPETUYECKOTO CAaMOKOHTPOJISI K
MUHEHON anreOpsl MaTepuasa 3JIeKTPOHHBIX yueOHUKOoB 1.2 PIEKTPOHHOMY Y4YEOHHKY
Ha mardopme "Pocrucrant". 1.2 Ha miaropme]
Monyib 1. CP IIpomexyTounslil TecT 1o Teme 1.2 2 2 1 [TpomexyTounslii TecT 2
DNeMEHTbI o teme 1.2
IMMHEHHONW anreOpbl
Mogyns 1. IIp 10 Onpenenenne GyHIaMEHTATBHON 2 2 -
JJIeMEHTHI CHCTEMBI PELICHUH.
IUHEHON areOpsl
Monyis 2. Jlek 6 BekTopbl: OCHOBHBIE TOHATUSA U 2 2 -
JJIeMEHTbI onpeneneHus. JINHeHbIe onepanuy Hajl
BEKTOPHOM BekTopamiu. [Ipoekius BekTopa Ha OCh, ee
QIIreOphl cBolicTBa. [IpAMOyrosbHBIE KOOPIUHATHI
Monyis 2. CP OCHOBHbIE TIOHATHSI BEKTOPHOM anreOpsbl. 2 23,75 5 Bompocer TUIsl
)JIEMEHTEI basuc. Ilepexon ot ogHOTrO Oa3uca K CaMOKOHTPOJIS K
BEKTOPHOM npyromy. CkalisipHOE, BEKTOPHOE, DIIEKTPOHHOMY Y4E€OHHKY
anreOpsl CMEIIIaHHOE MPOU3BEICHUSI BEKTOPOB. 2.1 u 2.2 Ha mnatdopme

"Pocaucraut".




Monayasb (pa3gea) | Bug HaumeHoBaHue TeM 3aHATHI Cemectp |O0bem, u.| bamabl | UHTEepakTHuB, 4. ®opMbI TEKYLIETO
yueoHoii (yueoHO¥ paGoThI) KOHTPOJIS
padoThI (HaMMeHOBaHuUe

OLICHOYHOI0 CPeACTBA)

Monyns 2. CP [IpomexxyTounblii TeCcT 1O Teme 2.1 2 2 1 [IpomexxyTOUHBIA TECT 3

DIIEeMEHTBI no teme 2.1
BEKTOPHOU
QJIreOphl
Mogyns 2. Cp [IpomexxyTOUHBIN TECT 1O Teme 2.2 2 2 1 [IpomexxyTouHbIld TECT 4
DIIEMEHTHI no reme 2.2
BEKTOPHOMU
anreOpbl
Mopyns 2. IIp 11 3agauu Ha IpoCTeHIIe NeHCTBUS HAl 2 2 -
JJIEMEHTbI BEKTOPAMH.
BEKTOPHOU
QJIreOphl
Monyns 2. Ip 12 JIuneiHas 3aBUCUMOCTb BEKTOPOB Ha 2 2 -
JJIEMEHTHI IJIOCKOCTH U B IIpocTpaHcTBe. PasnoskeHne
BEKTOPHOMN BEKTOpa 1o 0a3ucy Ha MIOCKOCTH.
aJIreOphl
Monyis 2. Jlex 7 CkansipHO€, BEKTOPHOE M CMELIaHHOE 2 2 -
JJIeMEHTbI MIPOU3BEICHNE BEKTOPOB.
BEKTOPHOU
QIIreOphI
Monyis 2. ITp 13 Brruncnenue ckajisipHOro 2 2 -
DIIEMEHTBI IIPOU3BEICHNs BEKTOPOB. Ero cBolicTBa.
BEKTOPHOMN Hanpasisromuye KOCHHYChl BEKTOpa.
QIIreOphI
Monyns 2. Ip 14 3amaun Ha BEKTOPHOE M CMENIAHHOE 2 2 -
JJIeMEHTbI MIPOU3BEICHNE BEKTOPOB.
BEKTOPHOM

QIIreOphl




Monayasb (pa3gea) | Bug HaumeHoBaHue TeM 3aHATHI Cemectp |O0bem, u.| bamabl | UHTEepakTHuB, 4. ®opMbI TEKYLIETO
yueoHoii (yueoHO¥ paGoThI) KOHTPOJIS
padoThI (HaMMeHOBaHuUe

OLICHOYHOI0 CPeACTBA)

Monyns 2. Jlek 8 [TonsiTHE N-MEPHOTO BEKTOpa U 2 2 -

JJIeMEHTHI BEKTOPHOTO MpOCTpaHcTBa. PasmMepHOCTH U
BEKTOPHOU 0a3uC BEKTOPHOTO MPOCTPAHCTBA.
QIIreOphl EBKIMIOBO IPOCTPaHCTBO.
Monyns 2. Ip 15 [IpeoOpa3zoBanre KOOpAUHAT BEKTOPa 2 2 -
JJIeMEHTHI IpH TIepexo/ie K HOBOMY 0a3mcy.
BEKTOPHOU
QIIreOphl
Mogyns 2. IIp 16 CoOCTBeHHBIE 3HAYCHUS U COOCTBEHHBIC 2 2 -
JJIeMEHTHI BEKTOPBI MaTPULIbI IUHEHHOTO
BEKTOPHOU peoOpa3oBaHMUs.
aJIreOphl
Monyis 2. Jlex 9 KommnekcHsle uucna. Anredpandeckas 2 2 -
JJIeMEHTHI (hopmMa KOMIUIEKCHOTO YHCIIA.
BEKTOPHOM I'eomeTpuueckas HHTEpPIIpETALIUS
aIreOpbl KOMIUIEKCHBIX YUCETI.
Tpuronomerpuueckas popma
KOMILUIEKCHOTO yncia. Onepanun Hazt
KOMIUIEKCHBIMU YHCIIaMU B
anredpanvyeckoil U TPUTOHOMETPUYECKOM
dbopme.
Monyns 2. Ip 17 3aaun Ha KOMIUIEKCHBIC YUCIIA. 2 2 -
DIIEMEHTBI
BEKTOPHOM

aJreOpbl




reOMETpHUs Ha
MJIOCKOCTH U B
MIPOCTPAHCTBE

Monayasb (pa3gea) | Bug HaumeHoBaHue TeM 3aHATHI Cemectp |O0bem, u.| bamabl | UHTEepakTHuB, 4. ®opMbI TEKYLIETO
yueoHoii (yueoHO¥ paGoThI) KOHTPOJIS
padoThI (HaMMeHOBaHuUe

OLICHOYHOI0 CPeACTBA)

Monyisb 2. IIp 18 3amaun Ha KOMILIEKCHBIE YHCIIA. 2 2 -

JJIEMEHTHI

BEKTOPHOU

QIIreOphI

Mopyns 3 Jlex 10 [IpsiMoyronbHas ¥ NOJIAPHAsE CUCTEMBI 2 2 -

AHAIATHYECKAsT KOOpJAMHAT Ha TIOCKOCTH. CBA3b

reoMeTpHUsl Ha koopauHart. [Ipocreiiime 3anaun Ha

MIOCKOCTH H B riockocty. [Ipsimast TMHUS Ha MIIOCKOCTH.

MPOCTPAHCTBE Bsaumnoe pacronoxeHue IByX IpsiMbIX

Mopyns 3 Cp [Ipsimas Ha mockocTH. Kpusbie 2 8 5 Bomnpocsr TUIS]

AHAJIMTHYECKAst BTOpOro nopsiaka. Ionsipaeie ypaBHeHNs CAMOKOHTPOJIA K|

reoMeTpHs Ha KPHUBBIX BTOPOTo nopsijka. Mzyuenue DIIEKTPOHHOMY Y4E€OHHKY

MJIOCKOCTH U B TEOPETUYECKOr0 MaTepraa 3JIeKTPOHHBIX 3.1 u 3.2 Ha nmardopme

[IPOCTPAHCTBE yueOHukoB 3.1 u 3.2 Ha mnatdopme "Pocnucrant".
"Pocaucrant".

Monyns 3 CP ITpomexyTounslil TecT 1o Teme 3.1 2 2 1 [IpomexyTounbIit

AHanuTHyecKas TecT 5 1o teme 3.1

reoMeTpHs Ha

MIOCKOCTH H B

MPOCTPAHCTBE

Mogyns 3 CpP [IpomexyTouHBIN TECT MO TeMe 3.2 2 2 1 [TpomexxyTouHbIi

AHaTUTHYECKAs TecT 6 mo Teme 3.2




Monayab (pa3ae)

Bun
y4eOHoi
padoThI

HaumenoBanue TeM 3aHATHIA
(yuedHoli padoThI)

Cemectp

Oo0nem, u.

Banabl

HNuTepakTus, 4.

®opMbI TEKYLIETO
KOHTPOJIs
(HauMeHOBaHHeE
OLICHOYHOI0 CPeACTBA)

Monyisb 3
AHaTUTHYECKast
rCOMETpHS Ha
IUIOCKOCTH U B
MMPOCTPAHCTBE

TIp 19

3&,[[3‘11/1 Ha IIPAMYIO JIMHHUIO Ha
IIJIOCKOCTH.

Mogyns 3
AHamuTHYECKas
reOMETpHUs Ha
IUIOCKOCTH U B
[POCTPAHCTBE

ITp 20

3aﬂaq1/1 Ha B3aMMHOC PACIIOJIOKCHUC
ABYX IIPAMBIX Ha IJIOCKOCTH.

Mopyns 3
AHanuTHYeCcKas
reOMEeTpus Ha
MIOCKOCTH U B
MPOCTPAHCTBE

Jlex 11

KpuBbie BTOPOTO MOpSIKa: OKPYKHOCTb,
AJUIHTIC, TTapabodia, Turnepooa.

Monyns 3
AHanmuTHYeCKas
reOMEeTpus Ha
IUIOCKOCTH U B
MPOCTPAHCTBE

IIp 21

3az[aq1/1 Ha KPUBBIC BTOPOTI'O IIOPAAKA.

Mogyns 3
AHaauTHYECKas
reoOMeTpus Ha
IIOCKOCTH U B
MPOCTPAHCTBE

IIp 22

[TonsipHas cucrema KOOpAUHAT.
[TocTpoeHne KpUBBIX B MOJISIPHOM CUCTEME.

Moayns 3
AHaTuTUYECKAA
reOMEeTpHs Ha

Jlek 12

KBanparuunsie popmsl. [IpuBenenune
MaTpUIIbl KBaJPAaTHUHOU (POPMBI K
nuaroHabHOMY BuAy. OO0I1ee ypaBHEHHE




Monayasb (pa3gea) | Bug HaumeHoBaHue TeM 3aHATHI Cemectp |O0bem, u.| bamabl | UHTEepakTHuB, 4. ®opMbI TEKYLIETO
y4eOHoit (yuedHoli padoThI) KOHTPOJIs
padoThI (HaMMeHOBaHuUe

OLICHOYHOI0 CPeACTBA)

Monyns 3 ITp 23 3amaun Ha KBaApaTUYHBIC (POPMBI. 2 2 -

AHAJIUTUYECKAsT
reoMeTpHUsl Ha
MIOCKOCTH H B
MPOCTPAHCTBE
Mogyns 3 Ip 24 [TpuBeneHnue o0IET0 YypaBHEHUS 2 2 -
AHaTTUTHYECKast KpUBOI BTOPOTO MOPAIKA K
reoMeTpHs Ha KaHoHHYeckoMy Buny. [IpeoOpa3zoBanue
MJIOCKOCTH U B KOOpJMHAT.
MPOCTPAHCTBE
Mopyns 3 Jlek 13 [Tmockocth B ipocTpaHcTBe. B3anmuoe 2 2 -
AHaTUTHYECKAs pacIioyio’KeHNe MI0CKOCTEH.
reoMeTpHs Ha
MIOCKOCTH H B
MPOCTPAHCTBE
Monyns 3 CP [TnockocTh 1 npsiMasi B IPOCTPAHCTBE. 2 12 5 5 Bomnpocer JUISL
AHanmuTHYECKas [ToBepxHOCTH BTOPOTO MOPSAIAKA. CAMOKOHTPOJIA K|
reoMeTpHs Ha W3yueHne TeopeTuyecKoro Marepuasia DIIEKTPOHHOMY Y4EOHHKY
MJIOCKOCTH H B AJIEKTPOHHBIX yueOHuKa 3.3 Ha TuiaTdopme 3.3 Ha atopme]
[POCTPAHCTBE "Pocaucrant". "Pocaucrant".
Mogyns 3 CpP [IpomexxyTouHblil TECT 1O Teme 3.3 2 2 2 [TpomexxyTouHbIi
AHaTATHYECKAS TecT 7 1o Teme 3.3

reOMETpHUs Ha
MJIOCKOCTH U B
MIPOCTPAHCTBE




Monayasb (pa3gea) | Bug HaumeHoBaHue TeM 3aHATHI Cemectp |O0bem, u.| bamabl | UHTEepakTHuB, 4. ®opMbI TEKYLIETO
yueoHoii (yueoHO¥ paGoThI) KOHTPOJIS
padoThI (HaMMeHOBaHuUe

OLICHOYHOI0 CPeACTBA)

Monyns 3 Ip 25 [IpakTrueckue 3agaHus 2 2 55 - [IpakTrueckue 3anaHus

IAHaTUTHYECKAs 110 TUCLUIUINHE
reoMeTpHUsl Ha
MJIOCKOCTH U B
MPOCTPAHCTBE
Mopyns 3 IIp 26 3ajauu Ha IJIOCKOCTh B IPOCTPAHCTBE. 2 2 -
IAHaNTUTHYECKas
reoMeTpHUsl Ha
MJIOCKOCTH U B
MPOCTPAHCTBE
Mopnynsb 3 Jlex 14 [Tpstmast TuHUS B IPOCTPAHCTBE. 2 2 -
AHaJIUTUYECKAst B3aumHoOe pacrosnoxeHue npsmMbIx B
reoMeTpus Ha npocTpaHcTBe. B3anmHoe pacronoxenue
MJIOCKOCTH U B IIPSIMON U TUIOCKOCTH B IIPOCTPAHCTBE.
MPOCTPAHCTBE
Monyns 3 ITp 27 3aauM Ha B3aMMHOE PacIIOJIOKEHHE 2 2 -
AHanuTHyecKas IJIOCKOCTEH B MPOCTPAHCTBE.
rEOMETpPHsI Ha
MJIOCKOCTH U B
MIPOCTPAHCTBE
Monyns 3 ITp 28 3aauM Ha OPSIMYIO B POCTPAHCTBE. 2 2 -
AHIUTHYECKAS

reOMETpHUs Ha
MJIOCKOCTH U B
MIPOCTPAHCTBE




Monayasb (pa3gea) | Bug HaumeHoBaHue TeM 3aHATHI Cemectp |O0bem, u.| bamabl | UHTEepakTHuB, 4. ®opMbI TEKYLIETO
yueoHoii (yueoHO¥ paGoThI) KOHTPOJIS
padoThI (HaMMeHOBaHuUe

OLICHOYHOI0 CPeACTBA)

Monyisb 3 Jlek 15 [ToBepXHOCTH BTOPOTO MOPSIAKA. 2 2 -

AHAJIUTUYECKAsT
reOMEeTpus Ha
MJIOCKOCTH U B
[IPOCTPAHCTBE
Mopyns 3 ITp 29 3a7a4 Ha B3aMMHOE PACIIOJIOKEHUE 2 2 -
IAHaNTUTHYECKas MPSAMBIX U INIOCKOCTEMN B MIPOCTPAHCTBE.
reOMEeTpus Ha
MJIOCKOCTH U B
[IPOCTPAHCTBE
Mogyns 3 Ilp 30 [TocTpoeHune moBepXHOCTENH BTOPOTO 2 2 -
AHaJIUTUYECKAst MOPsIAKA IO METOJIOM MapajuiesIbHbIX
reoMeTpus Ha CEUYECHUU.
MJIOCKOCTH U B
MPOCTPAHCTBE
Monyns 3 Jlek 16 |OO1ee ypaBHEHHE TOBEPXHOCTH BTOPOTO 2 2 -
AHIUTHYECKAS nopsiika. BeIpok/1IeHHbIE MOBEPXHOCTH
reOMEeTpus Ha BTOPOTO MOPSIKA
MJIOCKOCTH U B
MPOCTPAHCTBE
Monyns 3 ITp 31 ITocTpoeHune MoOBEpXHOCTEN BTOPOTO -
AHaTUTHYECKAS MOPSIIKA TI0 UX KAHOHUYECKUM

reOMETpPHUs Ha
MJIOCKOCTH U B
MIPOCTPAHCTBE

yYpaBHEHUSM.




Monayasb (pa3gea) | Bug HaumeHoBaHue TeM 3aHATHI Cemectp |O0bem, u.| bamabl | UHTEepakTHuB, 4. ®opMbI TEKYLIETO
yueoHoii (yueoHO¥ paGoThI) KOHTPOJIS
padoThI (HaMMeHOBaHuUe

OLICHOYHOI0 CPeACTBA)

Monyns 3 IIp 32  |KontposbHas padota Ne4 o teme 2 2 -

IAHaTUTHYECKAs "AHanuTHyeCcKas FeOMETPHUs B
reoMeTpus Ha npocTtpaHctae"
MJIOCKOCTH | B
MPOCTPAHCTBE
Mopyns 3 C.P. Htoroserii Tect 2 2 30 - Hroroselii Tect
IAHaNTUTHYECKas
reoMeTpHUsl Ha
MIOCKOCTH | B
MPOCTPAHCTBE
ITA [TpomexxyTouHas arrectanus (3a4€T 1o 2 0,25 -
HAKOMUTEJILHOMY PEUTHHTY)
AHkeTa 2 0 3
Hroro: 180 100 20

Cxema pacyera HTOroBoro 6ajuia
CymMma 6aJu1oB 10 BceM y4eOHBIM MEPONPUATHAM, IPETYCMOTPEHHBIM B Kypce + pe3yJbTaTbl HTOTOBOIO TECTUPOBAHMUS.




5. Ob6pa3oBaTesibHbIE TEXHOJIOTHH

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

TEXHOJIOTHS TUCTAHIIMOHHOTO 00YYEHUs B paMKax mpoekTa «Pocaucranty,

TEXHOJIOTHS MOJYJIBHOTO H  OJOYHO-MOIYJIBHOTO OOydeHHs (coaep’kaHue y4eOHOro
Marepuana XECTKO CTPYKTYPUPOBAHO B LEJISAX €r0 MaKCHUMAaJbHOT'O YCBOEHHUSI, COIMPOBOXKIIAETCA
00s13aTeIbHBIMH OJIOKaMH YIIPAKHEHUH M KOHTPOJIS);

TEXHOJIOTHSI Pa3BUBAIOIICT0 O0OydeHUs (MPOBEJACHUE JICKIMH, MPAKTHUCCKUX 3aHATHH,
KOHTPOJIBHBIX pa0oT, 3a4€Ta);

TexHoJorus nuddepeHrpoBaHHOr0 00yUeHus (MPeAsIararoTCs 3alaHus Pa3INYHOTO YPOBHS
CJIO’KHOCTH);

MH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTHH (MIPUMEHEHHE YYEOHBIX 3JIEKTPOHHBIX
U3JlaHu#, pecypcoB cetu MIHTepHET, OCYIIECTBICHNE TECTOBOTO KOHTPOJIS 3HAHUN yUaIIuXcs).

B mucuuiuinHe Takke MCMHOJIb3YETCS OHJIAHMH-KOHTEHT Ha miaardgopme «Pocameranry, 4To
MO3BOJISIET COYETaTh OYHBIC 3aHATHUS U OHJIAaWH-0OyueHue. CTyaeHTaM MpeoCTaBIseTCs TOCTYI K
BHUJICOJICKIIUSIM, MHTEPAKTUBHBIM TPEHAXKEpaM, TECTaM U JIPYTrUM OHJANH-MaTepuaiaMm, KOTOpbIE
MIOMOTAlOT YIIIyOUTh MOHUMAaHHUE TEOPETUUECKOr0 MaTeprania U 0TpaboTaTh MPaKTUUECKHUE HABBIKH.

6. MeToauueckue YKa3aHus 10 OCBOCHUIO JTUCHHUIIINHBI

OCHOBY TEOpEeTHYECKOro OOy4YeHHS CTYJEHTOB COCTAaBJSIOT JIEKIMH, B XOJ€ KOTOpOM
IIperoiaBaTelb U3jaaraeT OCHOBHbIE, Hau0oJiee CI0KHbIE OHATHUS TEMBbI, a TAKXKE CBSI3aHHbIC C HEH
TEOPETHYECKHE M MPAKTUYECKHE MPOOIEeMbl, TaéT PEKOMEHAANNHU IS NPAKTUYECKOTO 3aHATUS U
yKa3aHMs JUIs BBITTOJIHEHHS CAMOCTOSATENbHOM paboThI.

B xone nekuMOHHBIX 3aHATHI OOydaromemycsi HEOOXOAMMO BECTH KOHCIEKTHPOBAHUE
yuyeOHOro Matepuana, oOpaiass BHUMaHHE Ha (OPMYJIHPOBKH, PACKPBIBAIOLINE COJCpKAHUE
n3ydaeMoll aucuMiuinHel "Bpicmias matemaruka. DJeMEHTHl BbICIIEH anreOpsl U FeoMeTpuu'.
XKenatenpHo oOcCTaBIATE B pabOYMX KOHCIEKTaX MO, HAa KOTOPBIX JieNaTh IOMETKH,
MOoIYEPKUBAIOLINE 0COOYIO BXKHOCTh TEX WJIM UHBIX TEOPETUUYECKUX MOTOKEHUMN.

CamocrosTenbHas paboTa CTYACHTOB SIBISETCS BaKHBIM BHJIOM Y4YeOHOH AeATENbHOCTH.
CamocrosiTenbHasi paboTa BBINOJNHSETCS BO BHEAYAUTOPHOE BpeMsl IO 3aJaHUI0 MU TpU
METOAMYECKOM PYKOBOJICTBE IIPEIoiaBaTes, HoO 0€3 ero HeMmocpeICTBEHHOTO Y4acTHs.

CamocrositenpHass pabora Ha Tuiatgopme «PocaucTanT» CHOCOOCTBYET 3aKPETUICHUIO
3HAHUM, TIOJyYEHHBIX HA ayIUTOPHBIX 3aHATHSAX.

B nporecce camocTosiTennbHONW pabOThI CTYAEHT MPUOOPETAeT HABBIKM CaAaMOOPTaHHU3AIINU,
CaMOKOHTPOJIsI, CAMOYIPABJICHUS U CTAHOBUTCS aKTUBHBIM CAMOCTOSITENIEHBIM CyOBEKTOM yueOHOI
NeSITENIbHOCTH.

B Xoze moaroTtoBKM K MPakTUYECKUM 3aHATHAM CIEAYET M3YyYUTh KOHCIEKTHI JIEKIUH, U
PEKOMEH/IOBaHHYIO JIUTEPaTypy, YUYeCThb PpEKOMEHJALUU IMIPernojaaBaressi, O3HAKOMHUTBHCA C
JIEKTPOHHBIMU ~ yueOHMKamMH Ha 1uiatpopme «PocaucranT» OHJIafH-KOHTEHT: «Bwiciias
MaTeMaTHKa. DJIEMEHTHI BBICIIEH anreOpbl U FT€OMETPUI» U OTBETUThH Ha BOIIPOCH CAMOKOHTPOJIS.

Ha npaktudeckux 3aHATHAX CTYAEHTHI PELIAIOT 3a/1a4M 0]l PyKOBOACTBOM IPENOIaBaTENS.
[IpakTHueckue 3aHATHSA TMOCBAILIEHBl H3YyUYEHUIO Hauboyiee BaKHBIX U CJOXKHBIX TeM Y4eOHOM
JUCLUIUIMHBI U CIIYKAT Ul 3aKpETIEHUs] U3y4YEHHOTO0 MaTepHara.

BaxHpIM KpuTEepreM YCBOEHUS! TEOPHH SIBJSIETCS YMEHHUE pelaTh 3a7aud Ha MPOMIeHHBIH
matepuan. Ilpu pemeHun 3agady HYKHO OOOCHOBAaTh KaXKABIM ATal peleHHs, HCXOId U3
TEOPETUYECKUX IMOJOKEHUM M3ydaeMoro Kypca. Ecii cTyAeHT BUAUT HECKOJIBKO MyTEH PEIICHMS,
TO OH JOJDKEH CPaBHUTh MX M BBIOpaTh caMblil pallMOHaIbHBIA. PemieHue 3agad ¥ MpUMEpoOB
clleAyeT u3jaraTh MOAPOOHO, BBIYMCIECHUS pacrnoiaraTb B CTPOrOM IHOpPSAKE, OTAEIsSA
BCIIOMOTATENIbHbIE BEIYMCIICHHS OT OCHOBHBIX. [10Ty4eHHBIN OTBET ClIeAyeT MPOBEPSTH CIIOCOOaMH,



BBITCKAIOIIMMH W3 CYLIECTBA JAHHOW 3ajaud. PemieHue 3amad ONpenenEéHHOro THIAa HYXHO
MPOJIOJDKATH 10 IPUOOPETCHHS TBEPABIX HABBIKOB B PEIICHUH.

[To 3aBepuieHHIO W3yYEHHUST MOMAYJS TPEMOAABATENh MPOBOJUT KOHTPOJIBHYIO paboTy ¢
LIETIBI0 TIPOBEPKHU U OLICHKW 3HAHWUW M YMEHUH CTYACHTOB. 3aJaHusl KOHTPOJIBHON PabOThI JOJKHBI
OBITh BBITIOJHEHBI AKKYpPATHO, MOCJIEI0BATEILHO, 0OOCHOBAHUE PEIICHUS U OTBET 00S3aTEIbHBI B
KKJIOM 3aJaHuM. [Ipy BBIMOJHEHWHW KOHTPOJIBHBIX pPabOT HE OMYCKAeTCs HCIIOJIb30BAHHE
MOOWJIBHBIX YCTPOMCTB U T'aJIKETOB.

[Ipy NOATOTOBKE K HMTOTOBOMY TECTUPOBAHUIO CTYIEHT JOJDKEH IOBTOPHO H3Y4YUTh
KOHCIIEKThl JIGKUMA M PEKOMEHJOBAHHYK) OCHOBHYK W JONOJHUTEIBHYIO JIUTEpPATYpy,
MPOCMOTPETh PEIICHUS OCHOBHBIX 3aJay, PEHIEHHBIX CAMOCTOSITEIBHO M Ha MPaAKTUYECKHUX
3aHATHSX, a4 TAKKE COCTaBUTh MMCbMEHHBIE OTBETHI HA BCE BOIIPOCHI, BHIHECEHHBIEC HA 3aYET.



7. OuneHo4YHbIe CPpeACTBA

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Koxa koHTpO/IMpyemMoii KOoMIIeTeH UM HaumeHoBanue
Cemectp
(WJIM ee 4acTH) OLIEHOYHOI'0 CPeACTBA
2 [IK-7.1, I1K-7.2, [1IK-7.3 [IpakTraeckoe 3agaHune
2 IK-7.1, TIK-7.2, [IK-7.3 Tectuposanue on-line (mpomexxyrounbie
TeCThl 1-7)
2 IK-7.1, TIIK-7.2, TIK-7.3 Tectuposanwue 0n-line (utoroseiii TeCT)
2 IK-7.1, TIK-7.2, TIK-7.3 N3yuenune 2J1eKTpOHHOTO yueOHHKa
2 I1K-7.1, TIK-7.2, [IK-7.3 Bormpocs! 1151 caMOKOHTPOJIS
2 I1K-7.1, I1K-7.2, TIK-7.3 Bomnpocs! k 3auéty NeNe 1-72

7.2. TunoBble 3aJaHUS] WJIU HHbIE MaTePUAJIbl, HEOOXOIMMBbIe /ISl TeKYIEero KOHTPOJIsi

7.2.1. IlpakTHYecKOe 3aJaAHUE

(HaumeHoBaHUE OYEeHOUHO20 cpedcmsa)

TumnoBble NpuMepsI 3aaHMI
Homep BapmaHTa 3amaum ompenensercs C MOMOLIbI0 TaOiaumbl Mo mepBod OykBe (amummu

CTY/IEHTA.
Tabnuna. Betbop HoMepa BapuaHTa
Byksa A b B r )| E,E | XK 3 " K J
Ne Bap. 1 2 3 4 5 6 7 8 9 10
byksa M HIO | 04 IT P4 cur | T, vy (ORC) X, 10
Ne Bap. 11 12 13 14 15 16 17 18 19 20
3aganue 1

Tema: Matpuubl. Onpeaenutenu. CucTeMbl TMHEHHBIX YpaBHEHUN

3agaya 1.1. Pemnts cucreMmy ypaBHeHHil meTonoM Kpamepa.

Howmep Howmep
BapHuaHTa BapHaHTa
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
2x1 — 2x5 +x3 = =9 X1 +x, —6x3=2
2 {x1+6x2+3x3=4 12 {3x1—x2—6x3=6
le+3xZ+x3=6 2x1+3xZ+9X3=28
2x1 — 3x, +3x3 = —4 8xy + 6x; +x3 =23
3 { 6X1 + 9x2 - Z.X3 =3 13 {10.7(1 + 3x2 - 3X3 =7

10x1 + 3x2 - 3X3 =16

6x1 + 9x2 - ZX3 =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 + 5x; — 2x3 = —1 4x1 — 2x5 + x3 =13
6 {3x1 + 4X2 + ZX3 = 10 16 {le + 3x2 - 4‘X3 = 10
3x1 —9x, =9 3x; —2x, —5x3 =3
2x1+xZ+4X3:6 4x1_3x2+2x3—3
7 {xl + 3x2 - 6X3 = _10 17 {le + 5x2 - 3X3 = 13
3x1 — 2x, + 2x3 = 12 5x, + 6x, — 2x3 = 24
6x1+8X2+X3=—11 x1+x2—X3=1
8 { 3x1 + 4x2 + X3 = _5 18 {6 + 3x2 - 6x3 = _3
3x1 + 5x2 + SX3 = _6 4x1 - xz + 3x3 = _1
le + 5x2 + 4‘X3 = 3 7x1 - SXZ + 3X3 = _5
9 x1 + 3XZ + ZX3 = 0 19 {4361 + 11x2 4x3 = 33
2x1 + 1OXZ + 9X3 =-2 2x1 + 3x2 + 4x3 = 15
2x1 + 3x2 + 11X3 = _4 xl + 2x2 + x3 = 4
10 X1 + Xy + SX3 = _3 20 {39(1 - SXZ + 3X3 =-21

ZX1+XZ+3X3=4‘

2x1 +7xy —x3 = 32

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

Howmep
BapUaHTa

Howmep
BapUaHTa

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

11

X1+ 3x, —2x3 —3x4, =0

{X1+XZ+3.X3_2X4=0
X1 — 2%y +4x3 — x4, =0

31 —3x; +4x3+x, =0
le+2x2_ZX3+ZX4=O
xl_xZ+3X3+2.X4,=0

12

3x1 —2x, —3x3—3x, =0

{ 2X1 — Xy +x3+x4,=0
x1+x2+2x3+5x4=0

le+3xZ_2x3_5x4 =0
X1+ 2xy —4x3+2x, =0
2x1 — X, — X3 +5x, =0

13

xl_x2+X3+3x4=0
{2x1+3x2 +x3—x4, =0
—X1+%X, —x3—3x, =0

le - 3x2 + 5X3 +X4, 3

{ X1+ Xy +2X3 — X4 =
X1+2xZ_6X3+x4=

14

_6x2+2x3_7x4=0
2x1—x2+2x3+2x4—0
X1 +x, —3x3+2x,=0

{3x1—3x2—x3+2x4=0

le+2xZ_2x3+5x4=O
xl_st+X3_4‘X4,=0

15

le+xZ_x3+3x4—0

{xl—x2+3x3+4x4—0
x1+x2_7x3+2x4—0

|

2x1+xZ+2x3+X4=0
xl_x2+x3+4x4:0
_x1_3x2+4’x3+2x420

16

2%y +3x, +x3+x, =0

{3)61 _sz _2x3 _3x4 =0
Xy +x, +3x3+2x, =0




Howmep Howmep
BapuaHTa BapuaHTa
x1+x2+SX3+ZX4,=0 2x1+4x2_X3_X4=0
7 {—3x1—2x2 +x3+x4 = 0 17 {3x1_2x2 _4‘x3 +2x4 = 0
2x1+3x2+x3+X4:0 4x1+2x2+x3—x4=0
le_x2+SX3_X4=0 2x1+x2+3x3+x4:0
8 {xl_xz_ZX3+X4=0 18 {x1—4x2—ZX3—x4=0
xl+xZ_3X3_SX4:0 3xl+4x2+ZX3_X4=0
xl+xZ+ZX3+3X4:0 xl_x2+x3+5x4:0
9 {3x1+x2—X3+x4=0 19 {4x1_x2+3x3_2x4:0
2x1+4‘xZ_ZX3+X4,=O 2x1_2x2+2x3+4‘x4:0
xl+x2_X3+X4_=0 3x1+2x2—X3—x4=0
10 {xl _3x2 _2x3 _2x4 = O 20 {4’.7(.'1 —3x2 _2x3 +2x4 = 0
4x1+2x2_ZX3+3.X4:0 x1+3x2—x3—x4=0
3ajaHue 2

Tema: Bekrtopnas anredpa

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

Howmep
BapHaHTa
_ i3
1 a=2m+4n, b = 6m — 2n, rae |m| = 3,|n| =4, (Mn) = g
B L — _ . _ e 3n
2 a=2m-n, b = 6m + 47, rae|m|=4,|n|=8,(m,n)=z
_ 3
3 a=3m+n, b =2m — 4n, rje |771|=4,|T_l|=1,(77_1:7_1)=z
_ i3
4 a=-—2m-— 37, b =6m — 12n, rae |m| =1,|n| =6,(mM)n) = 3
— . 5m
5 a=2m+ 107, b = 6m — 47, rae |m| = 2,|7| = 5, (M, ) ==
_ 3
6 a=2m—4n, b=4m+2m, e lml =407l =7, (W) =
_ T
7 a=3m+ 9n, b =—m — 4n, rae lm| = 3,|n| =6,(M)n) = §
3 _ — _ _ o 3
8 a=—6m—8n, =m + 37, rae |m| = 8, 1| = 7, (M, n) =
73
9 a=8m+ 2n, b=m-—n, Fﬂe|ﬁ|=4,|ﬁ|=9,(ﬁfﬁ)=z
_ i3
10 a=-—10m + 27, b =-2m — 27, rae |m| = 3,|a] =8, (M) n) = 3
_ T
11 a=2m+ 8n, b = 6m — 3n, rae lm| =1,|n| =2, (Mn) = 3
_ i3
12 a=8m-2, b=2m+4n,  raelm| =417 =5 (W) =5




Howmep
BapuaHTa

_ T
13 a=2m+3n, b=6m—12a, rael|m|=2|a| =8, (@na) = 3

_ T

14 a=9m—3n, b=3m+6n  rae|m| =23 |7 =4 @0 = <

_ T

15 a=4m — 6n, b = 6m + 2n, rae |m| =5, |n| = 2,(M)n) = 3
_ T
16 a =—8m+ 3n, b =3m + 2n, rae |m| = 3,|n| = 4,(mM)n) = 3
_ T
17 a=12m—2A, b=6m+6n, ruel|m|=4|a|=3, ") = 3
_ T
18 a=10m+7, b=-3m+2m,  raelm| =6l =5 (mn) =
— o 21
19 a=2m+ 6n, b = 6m — 27, rae |m| = 5, |7 = 4, (M, ) ==

_ T

20 a=4m+3n, b=m—6n, raelml=6a=3 (W0 =",

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

JUTHHY BBICOTHI, OITYIIEHHOU 13 BepmuHbl A Ha mtockocts BCD.

Howmep BepmmHbl nupamuast

BapHaHTa
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 BepmuHbl nupamMuas
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)
3aganue 3

Tema: AnamuTudeckas reoMeTpus

3agaua 3.1.

CocTaBUTh ypaBHEHHE IUIOCKOCTH Q, mpoxomsiiei mpsmyto | meprneHanKyispHO

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

Howmep
BapHaHTa

[psimast |

Ilnockocts P

ITmockocts 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—5z24+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

xX+5y+6z2+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—122—3=0
3x+y—-7z—2=0

x+2y+5z—1=0

2x—y—12z—-6=0




Howmep

BapmanTa [psmas | [Tnockocts P [Tnockocts P1
8 {Zitg;;;f;:oo Ax+y+22+43=0 | 2x—3y+z+6=0
9 {2it§;§i—22:=00 2x+3y—4z+11=0 | 4x+y—5z+1=0
10 {3;4_—3)3;}4—_2;:41:00 x—y—2z—4=0 2x+2y—z—-8=0
11 {i’:;yfzjiig X+3y—2-7=0 X+y—92+4=0
12 {xx_—zj;‘l'_zz—_{_%::oo 2x+y+z—-2=0 x+7y—4z+5=0
13 {szxj;]_-l_szz__l_26=:00 x+y+z+2=0 x+3y+z+14=0
14 {xx__l_z}?]_:_zz__;:oo 3x—-y+z—-6=0 x—y—2z+2=0
15 {xxtB%,t,ZZZJ:J:OO 3x—4y+72-1=0 | 2x+y+z+2=0
16 {ii%’y__zjlizg 3x+2y+4z—-1=0 | 4dx+y—2z+1=0
17 {Zxx—-a/};l-_zz-i—io:0 x—2y+2z—-5=0 2x—=5y—z+5=0
18 {3x21fy4;izz;rizo 2x+y—22-1=0 | x—7y+4z—1=0
19 {fi;}f’__zzjllfzoo Xx+2y+6z-8=0 | x—2y+3z—4=0
20 {2x+3y+4z+5=0 4x —y+5z—15=0 dx+y+z+4=0

x—6y+3z—7=0

3anaua 3.2. B mpoctpancTBe 3a1aHbl psiMast | u miockocTs P. HaiiTu Touky nepeceueHus mpsMoi

M TUIOCKOCTH. BEIYMCInTD YroJj MCXKay HpSIMOI\/JI " IJIIOCKOCTBIO

Howep [Mpsmas | IInockocts P
BapuaHTa
1 -1 -3
1 1l _y-1_ ¢ 3x — 4y +5z+24 =0
2 17
2 -2
2 xte_y-e_ 2 X—y+72-12=0
5 -7 —4
-9 -3 +8
3 A Al X+3y—2+10=0
7 1 -8
-2 + 10 —4
4 R A 2x+5y—z-1=0
3 3 4
-5 7
5 ad :y_+ % x+3y—z+6=0

—2 4




Howmep

[psmast | [Tnockocts P
BapHaHTa
6 ¥x~12_y-3_z-5 7x—3y+4z—-8=0
0 =3 5
7 * _y-7_z x +5=0
_— = = —_ — 7 =
11~ -15 5 Y
8 x*+3_y-l_z Ax+2y+4z+2=0
4 2 "2
—7 s
9 A 2x—y—z+38=0
5 22 18
~10 1 6
10 X :y+ :Z+ S5x+2y+4z=0
) 0 3
5 1
11 Xro_r_? 2% +5y—z+2=0
1 273
12 x+2_y-s5_zt4 2x—y+2z+1=0
0 2 1
6 —2
13 i :X:Z S5x+y—-2z4+6=0
1 1 3
“12 y—2 11
14 x—le_yme _Z+ X+5y—2z+3=0
2 1 6
—2 1 z-6
15 x—o_y+l z X—2y+z+13=0
6 12 ~ -5
1 y—4
16 X+l _y-4_z 3x+y+2z+7=0
—2 2 12
17 ad =y+5=z 3 x+2y+z+14=0
1 1 6
2 1 z-1
18 Xroe_yro_z 3% — 5y +42+8=0
2 5 2
19 x_y+t9_z-3 Sx+y—2z—11=0
2”2 —7
1 y—4
20 xrl_y-t_ z 4x —2y+7-2=0
2 2 5

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHUS

IIpOBEPSEMBIE BPYYHYIO BBIINOJNHAIOTCA CTYOEHTAaMH CaMOCTOATENIBHO BO
BHEAYJAUTOPHOE BpeMsl, IPH 3TOM HEOOXOMMO MPUBOAUTH B OJIaHKE OTBETOB MOAPOOHBIE PELICHUS
Ka)K)IOfI 3a1a4ynu CO BCEMH IIPOMCKYTOUYHBIMU BBIYHUCICHUAMU. Pemenns 3aaa4 MOryT OLITH
BBINOJIHEHBI OT PYKH B TETPaJsiX B KIETKY WJIM HaOpaHbl ¢ TOMOLIbIO peaakropa ¢opmyn. Bee
rpaduKu JOKHBI OBITH TOCTPOEHBI B CHCTEME KOOpPAMHAT C coOnoieHneM Macmirtaba. B cioyuae

3aganus,

PYKOIIMUCHOTO BapraHTa, IPUCHIIACTCA HAa ITIPOBCPKY (I)OTO BBITTIOJTHCHHOTI'O 3a/laHM .

Kpurtepun onenkn

Ecnu 3agaua periena BepHO, TO CTaBUTCS MaKCHUMaJIbHOE KOMUYECTBO OaiioB (Tad. 1), ecnu

3aJjaua pelieHa HeBEpHO JINOO pelIeHne He IPeACTaBiIeHo, To cTaBuTces () 6amios.




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

Ne MakcumainbHOE
Tun 3agaun
n/m KOJINYECTBO OaJIJIOB
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
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7.2.2. TunoBble BOMpOCHhl W3 0aHKAa TeCTOBBLIX 3aJaHMil A8 MPOMEKYTOYHBIX U
HUTOrOBOI0 TECTUPOBAHUS
Tunosble npuMepbl 3aaHMi
Moayab 1. JnemMeHTHI JIHHEHHOH aaredpbl
1 5
1. Beruucnure onpeaennTenb .
-6 10
Ortger:
2 3 4
2. BoIYHCIIUTD ONIPEACTUTEND |4 5 g
3 71
Ortger:
1 0 2 -3
4 2 1 3
3. Beruucauts onpenenurens
5 2 3
6 0 3
Ortser:
5 1 3 0
4. Haiigure cymmy Matpunt 4 _ o _q|Hp_|_1
3 5 6
1 3 4 5)
-1 2 0 3 1 1 2 1
C=|-1 4 P=[-1 -1 T=-1 M=|-1 2 K=|-1
3 ° 9 -3 1 9




1 21
5. lanamarpuna A=|2 6 2|. Tornamarpuna C=A— A" papHa...
5 4 1
1 2 3 4
0 0 -4 1 0 0 0 0 0 4
0o 0 -2 0 1 0 0
4 2 0 0 0 1 0 0 0 4 2
1 01
6. Jana matpuna A=|0 2 0|. Torma marpuna A? umeer Bul. ..
1 30
1 2 3 4
2 3 1 2 0 1 10 1 1.0 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
2 3

7. Hausl matpunsl A

MAaTpHIL. ..

., B=|5
141}
7

59

1 2
, C :( J Torga cymecTByer mpou3BeneHUE

1

C-4-

B

3
C-B-

A

Sy
vyl

8. Panr Matpuia paBeH equHuIpl. Toraa MaTpuiia MOKET UMETh BH/L..

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

OTtBerT:




2cosx 1
11 . s marpunbl 4 = 0 sin HE CYyIIECTBYeT OOpaTHOM, €ClIi X PABHO ...
X
1 2 3 4
T T T T
2 4 3 6
12. Jlna matpuisl A cyniectByet oOpaTHasi, €CJIM OHA PaBHA ...
1 2 3 4
1 2 1 1 2 2 12 1 17
3 1 0 0 1 1 5 g 9
1 3 0 1 0 0 2 4 2 2 3 6
(1 2y & (3 s
13. Ecm A= 3 1) A= 4|1 TO DOMCHAE MATPHIHOTO YpABHEHMS A* O =A wumeer
BH]I
1 2 3 4
1 -1 -5 5
1 -1 -5 5
14. EnnHCTBEHHOE pelieHre MeeT 0JJHOPOJIHAsI CUCTEMA JIMHEHHBIX YPaBHEHHUH ...
1 2 3 4

¥—-3v+z=0,
2x+2yv+4z =0,

Jx+3y+z=0

¥—-3v+z=0,
2x+2v+4z=0.

3Jx+3y+06z=0

¥—-3v+9z=0,
2x+2v-6z=0,
3Jx—yv+3z=0

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

Jx+3v+6z2=0

15. Haiwmm X+Y+Z,ecnm  X,Y,ZABISIOTCA  PELIEHUSMH  CUCTEMBI  ypaBHEHMM
6X+5y—-2z=-4
3X+4y+2z=1
3x-9y =11

Ortser:

Moayab 2. JineMeHTbI BEKTOPHO# aiaredpbl

1.Kakoe BeIpaskeHHEe 0003HAYAETCS CKATISIPHOE MPOU3BEICHUE BEKTOPOB?

1 2 3 4
@v) axb ) o (a.b)

2. Haiingute BexTOp Ab—2a+2c , €CIH 52(2, 4, 3), 62(1, -1, 2), Z:(O, 1,-1).




1 2 3 4
(6, 2,3) (-2,2,5) (2,-6,3) (2,2,3)
3. Haiitu 1nuHy BEeKTOpa a =(3,0,4).
Otger:
4. JlaHbI BEKTOPHI 52{2, -2, 2}, 62{3, 0, -4}. Haiitu np_, ( a+ B)
b
1 2 3 4
-2 2 )
4.6 5 243
1. Haiitu tiomans Tpeyroiabanka ABC ¢ Bepmmnamu A(1, 1, 2); B(2, 3, -1); C(2, -2, 4).
1 2 3 4
53 J15 V3 253
6. YCTaHOBUTb, KOMIUIAHApPHBI JIM BEKTOpa a, b, ¢ , €clu a=4i-2 }+4 k;
b=3i-4 j+Tk; c=i+2 j-3k.
Ortger:
7. Kakoii BekTop siBisieTcss cyMmMoit BekTopoB AB u AP?
1 2 4
BP A PB AC
8. BrIpa3uTh yepe3 eNMHUIHBIC BEKTOPHI iu j Bextop AB, ecmu A(1,2), B(0,-3).
Ortser:
9. Haiitu BekTOpHOE Npou3Beenue Bektopos a=21— j+3k, b=1i-j.
1 2 3 4 5
-3i-3j-3k —4i-3]-3k -31-3j+3k -3i1-3j+k —-4i-3j+k
10. B nmapamnenorpamme ABCD: K u M — cepeaunst ctopon BC u CD, AK = g, AM =b.
Bripasuts Bexktop AD depes aub.
1 2 3 4
\D = 2p+2a AD =2b+2a AD =2b-2a D =2p-22
3 3 3 3




11. Mans! Tpu nocieaoBareibHble 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)
12. Tlpu kakux 3HaueHusx « u L Bektoppl a=-21+3J+ak u b=g1-6]+2k
KOJUJTMHEApHbI?
1 2 3 4 5
a=0, p=1 a=1l, p=2 a=-3, =3 a=2, f=-4 a=-1, p=4
13. Borunciuts 2 ix(k—5 jj :
Otser:
14. Haiitu cMemaHHOE MPOU3BEICHHE BEKTOPOB a= (2,-1,2), 5:(3,0,7), C =(1,2,-3)
Otger:
15. Tliomaas TpeyroJibHUKA BBIYHCIISETCS 110 (hOpMyIIe. . .
1 2 3 4 5
S=ab Sz‘ﬁxﬁ‘ S=1|a><b| S=axb S - 1
2 2[ab]

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

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

1

2

3

4

2,5

5

0,25

1,5

2. Toukm A(3;2) 51 A(—l;ﬁ) SIBJISIFOTCSI KOHIITAMHU OJTHOTO U3 JIMAMETPOB OKpykHOCTH. Torma

YPaBHEHUE OKPY>KHOCTH UMEET BUT ...

1

2

4

(11" +(y-4)°

8

(x=2F +(y-8)

10

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

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

3. Obuee ypaBHEHHE IUIOCKOCTH, MPOXOJAIIEH depe3 TOuKy | (— 3;4;—2) U OTCEKaIoIIeH

PaBHBIC OTPE3KHU HA KOOPAWHATHBIX OCAX, UMCECT BUT ...

1

2

3

4

I+v+z+1=0

3Jx—4yv+2z=0

3x—4yv+2z+1=0

I+v+z—-1=0




4. Touka mepeceueHus MPsIMOit X yT+3 = ZT_S U TWIOCKOCTH X+ 2y —32+1=0 wumeer
KOOPJUHATHI ...
1 2 3 4
(10;2:5) (0;-3:5) (8:1:5) (2:1:5)
5. OnpenenuTh BUJ MOBEPXHOCTH: Yy =67...
OTBeT:
2 y2 2

6. OnpenenuTb BUI NOBEPXHOCTH, —— +—+ — =

pedt ATIOBED 16 49 4
OTBeT:

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.  VYpaBHECHHE IUIOCKOCTH,

1 ,(3;-1;4) nmeer Bux ...

NPOXOJAIIEH Yepe3 TOYKH

1,(-1,2,0),1,(2371) ,

1

2

3

4

Tx—8y—-13z+23=0

Tx—-2vy-5z-3=0

Tx+8y—13z-9=0

Tx—-8y—-13z=0

10.

IJIOCKOCTH 6X —3Y —5Z+2 =0 umeer BUT ...

VpaBHEHHE MPAMOM, MPOXOJSIIEH Yepe3 TOUKY | 0(2;—3;—5) MEPIEHINKYIISAPHO K

1 2 3 4
x—-2 y+t3 z+5 | x-6 y+3 z+5| x+21 y-3 z-5| x+2 y-3 z-35
6 -3 -5 2 -3 -5 -3 -5 3 5
11. MuauMast noayoch TunepOoIbl x* —10x—4y* -11=0 paBHa ...
1 2 3 4
3 36 6 9
b H . . |[Xx-y+2z-10=0
- Hanpasnstonuit sextop npamoit 1, - 2y—2+6=0 UMEeT BUT ...
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(-12) u A(3;4) umeer Bux ...

1 2 3 4

2x4+v-5=0 X+yv-5=0 2x+yv+5= X+v+5=0

2
14. Bepumna mapaGomsr X~ 2X—2y-13=0 yyeer KOOPJMHATHI ...

2 4

1 3
(1:-7) (1;7) (-1;7) (-1:-7)

15. VYpaBHeHHE TMJIOCKOCTH, NPOXOJSAIICH dYepe3 TOUKY (0;0;2) NEPICHINKYISIPHO

I0CKOCTSIM X—Y—2=0 u X—2y =0 wumeer BUj ...

1 2 3 4

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

Kparkoe ommcanme: IIpomexyTouHble TECTHI BBIIOJHSIOTCA MOCJIE M3YYEHHUS KaXKIOro U3
ANEKTPOHHBIX Y4EOHUKOB.

Kpurepuii onenku. Kaxapiit u3 npomexxyrounoro tecra 2,3,4,5,6 cocrout uz 10 3ananuii u
Kax1oe 3aanue onennBaercs B 0,1 6an
0,1 Oam — 3a1aHKE BBINOJIHEHO BEPHO
0 6asioB 3a/1aHUE BBHIIIOJIHEHO HEBEPHO

Kaxnpiii 3 npomexyrounoro tecta 1,7 cocroutr u3 10 3amaHuii m kaxjaoe 3aaaHue
ouenunBaercs B 0,2 Oanna.
0,2 Oanna — 3a/1aHue BBIMIOJIHEHO BEPHO
0 6ay0B 3a/1aHKE BBIMOJIHEHO HEBEPHO

[Tocne BbicTaBieHus npenoaasarenem O6aios 3a B rpadgy BKC y cryneHnTa oTKkpbIBaeTcs 10MyCcK K
HUTOTOBOMY T€CTHPOBAHMIO, KOTOpoe cOCcTOUT U3 40 3amaHuil U KakJ0€ 3a/JlaHNE OLICHUBAETCS B
0,75 6anna.

0,75 6anna — 3aaHue BBIITOJIHEHO BEPHO

0 GanioB 3a/1aHUE BHITIOJIHEHO HEBEPHO

7.2.3. Bonpockl 1Jis1 CAMOKOHTPOJISI

Mopayab 1. Ji1eMeHTHI JTUHEHOH aaredphl

1. Ecnu matpuist A 1 B MOXHO yMHOXaTb, CIIEAYET JIM U3 3TOT0, UTO UX MOKHO CKJIa/bIBATh?
o Ja

o He Bcerna

® Her

2. MoxerT JIu Ipou3BeIeHUE HEKBAJPATHBIX MAaTPUIl ObITh KBaJpaTHONU MaTpHUIIeH?

o Her

o He Bcerna

® Jla




3. K cucreme nuHEHHBIX YpaBHEHH ¢ N HEU3BECTHBIMU JIOMUCAIN TPOU3BOIBLHOE ypaBHEHUE C N
Heus3BeCTHbIMU. Kak mpu 3TOM H3MEHHUTCS MHOYKECTBO PEIICHUA?

o YBeau4uTcs

o YMeHbIIHUTCS

o He u3MeHHUTCS WK pacIMpUTCst

®© He u3MEHHTCS HITH CY3UTCS

4. Kak MOXET U3MEHUTHCS PAHT MAaTPHUIIbI PY BHIYEPKUBAHUU OJHOU CTPOKHU?
O YBEIUYHTCS HA CIUHUILY

O YMEHBIIUTCS Ha EUHUILY

o He uzmenurcs

© MosKeT He U3MCHHUTBLCS W YMCHBIITUTHCS Ha SUHUILY

MopnyJib 2 DjieMeHTbI BeKTOPHOI aJredpbl
- -
1. KakoMy yCJIOBHIO JOJDKHBI yIOBJIETBOPSATh HEHYJIEBbIE BEKTOPLI @ U D , 4TOOBI MMEO MeCTO
COOTHOIIICHUE ‘E + b‘ = ‘5 —-b ‘ ?
- -
o BeKkTOopel & M D KommuHeapHsI

- -
O BEKTOpHI @ W D mapaiesbHbl ¥ IPOTUBOIIONOKHO HAIIPABIIEHBI
- -
© BekTOpHl & M D HEpHEHAUKYIAPHEI
- -
O JUIMHBI BEKTOPOB @ M D paBHBI

2. Kakoii BekTop siBisiercsi cymmon BektopoB AB u BC?
o BC
o AB
® AC
o CA
o CB

3. CkanspHO€ MPOU3BEIEHUE BEKTOPOB A =(X1}Y1) U b =(X2;Yy2) BbIpaskaeTcs uepe3 KOOPAMHATHI
o gopmyre. ..

o AD =xiyitxzy,
ab=xix- Y1y

O

ab- X1Y1 - X2Y?2

(@]

a b= X2Yy2 - X1Yy1

® ©

g b =X1 X2+y1y2
. UeMy paBHO BEKTOPHOE MTPOM3BEICHHUE MTPOTHBOIOIOKHBIX BEKTOPOB?
YHCITY
CIUHUYHOMY BEKTOPY
BEKTOPY C OTPHUIATEILHBIMI KOOPIUHATAMH
HCHYJICBOMY BEKTOPY
®© HynEeBOMY BEKTOPY

O O O O &

Moayib 3. AHAJTUTHYECKAs] FeOMETPHS HA IVIOCKOCTH U B IIPOCTPAHCTBE
1. OGee ypaBHEeHHUE NPSMON UMEET BHL:
o Y=kx+b

X
O f—
a

+X:l
b



o COSax +cospy — p=0

® Ax+By+C=0

2. Kak npoxonuT npsimasi, 3aaHHasi ypaBHeHuem 2y = 0?
o nepecekaer OX u OY

o mapamiensHo OY

o cosmamaetr ¢ OY
® cosmamaer ¢ OX

3. YpaBHeHHe IpsMoii, 3aIaHHOE HAYaNbHON Toukoii V] 0 (XO , yo) Y HOpPMaJIbHBIM BEKTOPOM
N (A, B) umeer Bus:
o AXg+By,+C=0
o (X=%0) _ (¥—=¥o)
A B
o (Y—Yo) =B(X—X)
© A(X—Xp) +B(y—Y,)=0
4. KoopauHAThI TOYKH, JETSIICH OTPE30K B JAHHOM OTHOIICHUH, BEIYUCISIFOTCS 10 hopMyJIe:

a+x2). . (ya+Y,)

2 2
\/(Xz _X1)2 +(Yy, — Y1)2

@)

o COSax +cospy — p=0

® X:xl+/1x2; y:y1+}by2
1+4 1+ 4

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
JUis  camMOCTOSITENIbHOM IPOBEPKM YCBOEHUS TEOPETUYECKOrO Marepuaja CTYAEHTY
HE00XO0/AMMO OTBETUTH Ha BOIIPOCHI JJIsi CAMOKOHTPOJISL.

Kpurepum oneHku:
He onenuBaercst B Oamnax, UCHONB3YyeTCS CTYASHTAMH MJIsi CAMOKOHTPOJIS TOTYyYEHHBIX
3HAHUH 10 JUCLHUILINHE

7.3. OueHo4YHble CpeACTBAa JJsS NMPOMEXKYTOUYHOH aTTeCTAUMH MO UTOraM OCBOEHHS
JTUCIHUIIINHBI

7.3.1. Bonnpochl K NPOMEKYyTOYHOM aTTecTaluu

Cemectp 2
Ne Bonpocsl k 3auery
n/n
1 Onpenenenre MaTpULIbl, 37IEMEHTHI MaTPHUIIbL. Busl MaTpuil

JleiictBusi Hax MaTpulaMM (Cymma, pa3HOCTb, YMHO)XKEHHME Ha umcio). [IpuBectn
IIPUMEPBI BBIYMCICHUS CYMMBI, PAa3HOCTH MaTpPHII, IPOU3BEICHUS MaTPULIBI HA YHUCIIO.




OmpeneneHne MPOU3BEACHUS MaTPHIl. Y CIOBHUE BBIOTHEHUS MPOU3BEICHUS MaTPHII.

3
IIpuBectu npumep.

4 Bo3Benenue marpuubl B crenesb. [IpuBectu npumep. TpaHcnoHMpoBaHME MATpPULBIL.
CoiicTBa ornepanuy TpaHCIIOHUPOBAHUS.

5 JlaTe ompezesieHHe ONPENEIUTeNsl MaTPULbl BTOPOTO U TpeTbero nopsakos. [IpaBuio
TPEYTOJIbHUKOB, IpaBuiio Cappyca BBIYMCIEHUS ONPEAETUTENs 3-T0 MopsiIKa.

6 [IpaBuno Jlamaca BBIYMCIEHUS ONpENEauTeNsl MaTpullbl N-oro nopsnaka. I[Ipusenute
IIPUMEP BBIUUCIICHHUS.

7 Omnpenenenre MUHOpa U alreOpanveckoro JOMOJHEHUs 3jeMeHTa maTpuubl. [Ipumep
BBIYHCIICHUS.

8 CaoiicTBa onpenenurennen

9 Omnpenenenve oOpaTHOW MaTpuilbl. AJNTOpuT™M BbluucieHus. Heobxoaumoe u
JIOCTaTOYHOE YCJIOBUE CYLIECTBOBAHUS OOpATHOW MaTpPHULIbI.

10 Onpenenenust panra Marpuubl. HaxoxaeHue paHra warpunbl € [OMOIIBIO
AJIeMEHTapHBIX Ipeodpa3zoBaHuii. MeTo1 OKalMIISIOIINX MUHOPOB.

11 [loHsiTHE TMHENHOE 3aBUCUMOCTH U HE3aBUCUMOCTH CTPOK MATPHULIBI.

12 Ompenenenue  CUCTEMBl  JIMHEWHBIX — ypaBHeHuM. OmpeneneHue  COBMECTHOM,
HECOBMECTHOM, ONPEICICHHOM, HEONPEIEIEHHON CUCTEMBI.

13 OmnpeneneHre SKBUBWICHTHBIX CUCTEM. MarpuyHas 3aluChb CHCTEM JIMHEHHBIX
YpaBHEHUH.

14 UTo Ha3bIBalOT PELIEHUEM CUCTEMBI JIMHEWHBIX YPaBHEHUN N HEU3BECTHBIMU?

15 Omnpenenenne cucTeMbl N JUHEMHBIX YpaBHEHUH C N HEW3BECTHBIMU. MaTpuuHbIi
METO/I PELIEHUS] CUCTEMBI N JIMHEWHBIX YPaBHEHUH C N HEM3BECTHBIMH.

16 VYcnoBue cyliecTBOBaHUS €JUHCTBEHHOI'O PEIICHHS CHCTEMbl JIMHEWHBIX YpaBHEHUH.
®opmynsl Kpamepa 11 OTBICKaHUS PELLIEHUS.

17 Meton 'aycca penieHust CUCTEM JTUHEHHBIX YPABHEHUH.

18 HccnenoBanue cucreM JUHENHBIX ypaBHeHHH. PopMynupoBka Teopembl Kponekepa —
Kanenmu.
OpHoponHas cuctema JIMHEHHBIX ypaBHeHMH. [Ipumep. Kakoe pemenue HazbpiBaeTcs

19 TpUBUANBHBIM. [IpM KakoM yCIOBHHM OJHOpOJHAs CUCTEMa HMMEET HEeTpHUBHAJIbHBIE
pemenus?

20 Manite onpeneneHune BekTopa. Kakme BeKTOpa Ha3bIBAIOTCS KOJJIMHEAPHBIMH,
KOMILIaHAPHBIMU?

21 JlunHelHble onepaly HaJ BEKTOPAMHU: CIOKEHHE U PAa3HOCTh BEKTOPOB, YMHOXKEHUE
BEKTOpA Ha YHCJIO.
[ToHsiTHE NHMHENHON 3aBUCHUMOCTH BEKTOPOB. CBSI3b MEXIY KOJUIMHEAPHOCTHIO H

22 JUHENHON 3aBUCUMOCTBIO JIBYX BEKTOPOB, MEKIYy KOMIUIAHAPHOCTBIO U JIMHEHHOU
3aBHCHMOCTBIO TPEX BEKTOPOB.

23 basuc, pasnoxenue Bekropa mo 0a3ucy, KOOpAMHATHI BEKTOpa B 3aJaHHOM Oazwuce.
OpToHOpMUPOBaHHBIH Oa3uc.

24 JluneliHple omepanuy HaJ BEKTOPaMHU B KOOPJAWHATHOHM (hopMe: CIOKEHHE W Pa3HOCTh

BCKTOPOB, YMHOXXCHHUC BCKTOpPA HA YHUCJIO.




JlexkapToBa cucTemMa KOOpJIMHAT Ha IJIOCKOCTU U B IpocTpaHcTBe. KoopAHHATHI TOUKU U

25 o
BEKTOpA B IEKAPTOBOM CUCTEME KOOPAUHAT.

26 [Ipoekuns BekTopa Ha Ocb. CBA3b KOOPAMHAT BEKTOpPA M €ro MNPOEKIUl Ha OCH
JIEKapTOBOM NPSAMOYTOJIBHOW CUCTEMBI KOOPJAUHAT.

27 JlaiiTe ompenesieHHE CKAIAPHOIO NPOW3BEACHUS BEKTOpPOoB. B uém 3akiodaercs
(U3NIECKU CMBICIT CKAJIIPHOTO MPOU3BEICHHS?

28 BelpaxkeHue CKajdspHOrO MPOMU3BENEHMSI JIBYX BEKTOPOB 4Yepe3 KOOPJMHATHI
IIepeEMHOXKaeMbIX BEKTOpOB. [lepeuncinre cBONCTBA CKAJIIPHOTO MPOU3BEICHMUSL.

29 BeIpaxeHue JJIMHBI BEKTOPA U YIUIa MKy BEKTOPaMU 4epe3 KOOPAUHATHI BEKTOPOB.

30 UYro Takoe HampaBJIsAIoIIKe KOCUHYCH BekTopa? Kak ux HaiTu?

31 Kakas Tpolika HeKkOMIUIaHApHBIX BEKTOpPOB Ha3sbiBaeTcs JjeBoi? Kakasg Tpoiika
HEKOMILIAHAPHBIX BEKTOPOB HA3bIBAETCS MPABOW?

32 Jlalite omnpenerieHME BEKTOPHOIO MPOU3BEACHUS JIBYX BEKTOpOB. llepeumncnure
CBOMCTBA BEKTOPHOI'O ITPOU3BE/ICHUS.

33 B u4ém 3akimodaercss TeOMETpUYECKHUU CMBICT BEKTOPHOTO Mpou3BeneHus? B uém
3aKiIro4aeTcsi GU3MYECKUN CMBICT BEKTOPHOTO MPOU3BEACHUS?

34 BbipakeHue BEKTOPHOIO NPOU3BEIEHUS JBYX BEKTOPOB Ye€pe3 KOOPAUHATHI
MIEPEMHOKAEMBIX BEKTOPOB.

35 Haxoxnaenue miomaay TpeyrojibHUKa, IUIOIA AU apajuieiorpaMmma 1 MOMEHTA CHJIbI C
MIOMOILIbEO BEKTOPHOTO IIPOU3BEIACHUSI.

36 [aiite onpenesieHe CMEIaHHOTO Tpon3BeAcHus. [lepeuncnuTe cBOMCTBa CMEIIAHHOTO
IIPOU3BEICHUS.

37 BoeipakeHue CcMelIaHHOrO MpOM3BEACHMS TPEX BEKTOPOB 4Yepe3 KOOpJAUHATHI
IIEPEMHOKAEMBIX BEKTOPOB.

38 B uém 3akmroyaercs reOMETpUYECKUH CMBICT CMEIIAHHOTO MPOU3BEACHUS?

39 @opmybl Ui onpeeneHuss 00bEMOB NapauleNenuneia U TPeYroabHOW MUpaMHUIbI C
MIOMOUIBIO CMEIIAHHOTO MPOU3BEICHUS.

40 3anumute GOpMyibl I BBIPAKEHHUS YCIOBHHM KOJUIMHEAPHOCTH, OPTOTOHAIBHOCTH,
KOMIUIAHAPHOCTH BEKTOPOB Ye€pe3 X KOOPANHATHI.

a1 Haiite onpeneneHne KOMIIEKCHOTO YKCiia, MOJYJIS U apryMeHTa KOMIUIEKCHOTO YHCIIa.
Kakue nBa KOMIUIEKCHBIX YKCIIa HA3bIBAKOTCS COMPSIKEHHBIMU?

42 N300paxeHne KOMIUIEKCHBIX YHCENl Ha KOMIUIEKCHON IIJIOCKOCTH B BHUJE TOYKH U
paanyc-BeKTopa.

43 Tpuronomerpuyeckas popma 3alucu KOMIUIEKCHOTO YHCIIa.

44 [TokazarenpHast popma 3aMCH KOMITJIEKCHOTO YHUCIIA.

45 CymMma, pa3HOCTb, MpPOM3BEIACHHME M YAacTHOE JIByX KOMIUIEKCHBIX 4YHCENl B
anredbpandeckoit hopme

16 Cymma, pa3HOCTb, NPOM3BEIEHHE W YacCTHOE JBYX KOMIUJIEKCHBIX YHCENl B
TPUTOHOMETPHUECKOH (hopMme.

47 Bo3Benenue B N-10 cTelleHb KOMIUIEKCHOTO YHCIIA.

48 N3Bnedenne KopHs N-i CTENIEHU U3 KOMILIEKCHOTO YHCIIa.




[TonspHast cucrema KOOpPAMHAT Ha IIOCKOCTH. CBSI3b MOJSIPHON W MPSIMOYTOJIBHOM

49
CUCTEM KOOpPJMHAT.

50 [TonsiTre 00 ypaBHEHUHU JTUHUH Ha TUIOCKOCTH. DOpMyIIbl sl HAXO0XKIEHUSI PACCTOSHUS
MEXy ABYMSI TOYKAMH U JICJICHUS OTPe3Ka B 3alaHHOM OTHOIICHHU.
Onpenenenue NpsMON Ha IJIOCKOCTH. YpPaBHEHUS NMPSMOMl Ha IUIOCKOCTH C YIJIOBBIM

o1 KO3 PHUIHEHTOM U B OTpe3Kax Ha ocsx. ['eomerpuueckuii cMbIch K03(pPHUIIMEHTOB ATHX
YpaBHEHU.
OOmiee ypaBHEHHE NMPSAMON Ha IUIOCKOCTH. PacmosyoxeHue mpsMoil B 3aBUCIMOCTH OT

52 .
koadurmentoB A, B, C. ['eomerprueckuii cmpica kodddunmentos A, B, C.

53 HopmanbHoe ypaBHeHue mnpsMord Ha 1uiockoctd. dopmyna i HaxOXIEHUs
paccTOsHUS OT TOUKH JI0 MPSMOH.

54 Paznuuaneie popMbl 3amucH ypaBHEHHS MPSMOW Ha IUIOCKOCTH: Yepe3 JBEe TOUYKH, Yepe3
3aJJaHHYIO0 TOUKY MEPIEeHIUKYISIPHO 33JaHHOMY BEKTODY.
Yron Mexay OByMs HpSMbIMH Ha TUIOCKOCTH. DOpMyIbl [JIsl HAXOXKJIEHUS TaHTeHca

55 yria W KOCHHYyca yria. YCJIOBHsS NapajuleJbHOCTH M NEPHEHAMKYISIPHOCTU JIBYX
MPSIMBIX.
Paznuuneie Gopmbl 3amucy ypaBHEHHs TUIOCKOCTH: OOIlee ypaBHEHHE, B OTpe3Kax Ha

56 OCSX, HOpPMallbHOE YypaBHEeHHE. ['eomeTpuyecKkuit CMbICT KOI(D(PUIMEHTOB H3TUX
YpPaBHEHUU.

57 VYpaBHEHHE MIIOCKOCTH, MMPOXOIAIICH Yepe3 TpU JaHHbIE TOUKH, YPABHEHHE IIIOCKOCTH,
MIPOXOALIEH yepe3 3aJaHHYI0 TOUKY NEPIEHAUKYIISPHO 3aJaHHOMY BEKTOpY.

58 OmnpeneneHue yria Mexay IUIOCKOCTSAMH, (GopMylia [UIs HAaXOXAECHUS yIila MEexXIy
IJIOCKOCTSIMU. Y CJIOBHSI TAPAIIIEIIBHOCTH U EPIEHIUKYIIPHOCTH JABYX IIIOCKOCTEH.

59 VYpaBHeHUs MpsSMONl B NpPOCTpaHCTBE: KaHOHMYECKoe, Napamerpuueckue. Kakyro
nH(pOpMaLIKIO 0 MPAMOI HeCyT KO3(D(PUIIMEHTHI 3TUX YpaBHEHUN?

60 Yron  Mexay nOpAMOW M IUIOCKOCTBIO.  YCIOBUS — MapajuleIbHOCTH U
MEPIIEHIUKYIISIPHOCTH MPSIMOM M TUIOCKOCTH.

61 dopmyna paccTOSIHMS OT TOYKHM A0 IJIOCKOCTH. HaxokJIeHHe TOYKH IepecedeHus
IPsIMOM M TUIOCKOCTU. HaxokaeHne ToOuKM nepeceyeHus TpEX MIOCKOCTEN.

62 Haxoxxnenne paccTossHAS MEXITy TBYMsI TTapaIICTbHBIMU U ABYMS CKPEIUBAIOIIIUMUCS
IPSIMBIMH B IPOCTPAHCTBE.

63 OO1iee ypaBHEHUE JIMHUM BTOPOTO MOpsAKa Ha miockocTu. Kakue nmuHuM onpenenser
3TO YpaBHEHHUE B 3aBUCHMOCTH OT ITapaMeTPOB ypaBHEHHUs?

64 OmnpeneneHre OKPYKHOCTH, KaHOHMYECKOE YpaBHEHHE OKPYKHOCTHU. YpaBHEHHUE
OKPY>KHOCTH CO CMEIIEHHBIM LIEHTPOM.

67 Onpenenenne  siunca.  KaHoHwdeckoe — ypaBHeHue — aumnca.  OCHOBHBIE
XapaKTePUCTHKH JJUTUICA. Y PaBHEHUE JUIUIICA CO CMEIIEHHBIM IIEHTPOM.

66 Onpenenenne runep6onsl. KaHonumueckoe ypaBHeHue runep6osbl. OCHOBHbIE
XapaKTePUCTUKH THIepOoIIbl. Y paBHEHHE TUIIEPOOIIbl CO CMELIEHHBIM LIEHTPOM.

67 Onpenenenne mapabonsl. KaHonmueckoe ypaBHeHue mapabonbl.  OCHOBHbBIE
XapaKTepUCTUKH Mapadosbl. Y paBHEHUE MapadoiIbl CO CMEIEHHBIM LIEHTPOM.

68 [TonsiprOe ypaBHEHUE 3ILuIIca, Tapadosibl U BeTBH rurepoOoisl. [loctpoenne smwmrca,

napaboIIbl ¥ BETBU TUIIEPOOIIHI B MOJIIPHOM CHUCTEME KOOPAUHAT.




69 [ToBepxHOCTH BTOPOTO TMOPSAIAKA: BJUIMICOUJ, OJHOMOJIOCTHBIA M JABYHOJIOCTHBIN
TUIEepOOTIOn b, TapadoIon 1, KOHYC. X KaHOHUYECKHE YPaBHECHHUS.
70 VYpaBHEHHsST — ITWJIMHJPOB: KPYroBOrO,  3JUIMOTHYECKOTO,  THIEPOOJIMYECKOro,
napaboIMYecKoro.
71 HccnenoBanue ¢hopmbl TOBEPXHOCTH BTOPOTO MOPSAKA METOJAOM CEUEHUH.
72 BriposkieHHbIE TOBEPXHOCTH BTOPOTO MOPSIKA, TPUMEPDI
7.3.2. Kputepuu u HOpMbI OLIEHKH
®opma
NpoBeIeHusI
Cemectp . Kpurtepun u HOpMBbI OLICHKH
NMPOMEKYTOYHOM
aTTrecTalnuu
Crynent Habpain 55 u Gonee
«3a4YTEHO) OaJIJIOB 1O pe3ybTaTaM OCBOCHHS
.. Kypca
2 3auér YP
Crynent HaOpas MeHee 55
«HE 3aYTEHO» 0aJIoB MO pe3ysbTaTaM OCBOSHUS
Kypca




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (y4yeOHHK, yueOHOe

Koaun4yecTBO B

Ne nocodue, yue0Ho- HAY4YHOI
ABTOpBI, COCTABUTEIHN 3arsiaBue (3arojioBoK) T'ox m3panus
n/n MeToauYecKoe nmocoomue, ouoanortexe /
NPaKTHKYM, Jp.) HaumenoBanue 3b6C

1 | TyranOaes, A. A. OCHOBBI BBICIIIEH MaTEMAaTUKH : y4eO. VYuebHoe nocobue 2022 9bC
nocooue / A. A. Tyran6aeB. — CaHKT- “Jlanp”
[TetepOypr [u ap.] : Jlanb, 2022. — 490 c. —

ISBN 978-5-8114-1189-4. — Tekcr :
3JIEKTPOHHBIMN.

2 | [loctaHukoB, M. M. Jluneitnas anrebpa : yueOHOe mocooue / M. Y4ebHoe mocobue 2022 ObC
M. IloctaHukoB. — 3-€ u3a.,ucnp. — CaHKT- “JIanp”
[TerepOypr : Jlans, 2022. — 400 c. — ISBN
978-5-8114-0890-0. — TekcrT :

AJIEKTPOHHBIN // JIaHb : 3IEKTPOHHO-
oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/210350 (mata
obparenus: 26.01.2026). — Pexum
JIOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEINEH.

3 | IloctHukoB, M. M. AHanuTH4eckas TeoMeTpus : yueOHoe YuebHoe nocobue 2022 3BC
nocobue / M. M. IloctHukoB. — 3-¢ “Jlanp”
u3 . ucnp. — Cankr-IlerepOypr : Jlans,

2022. — 416 c. — ISBN 978-5-8114-0889-
4. — Texkcr : 21eKTpOHHBIH // JIaHb :
3JIEKTPOHHO-OMOIMOTEYHAs CUCTeMa. —
URL.: https://e.lanbook.com/book/210347
(mata obpamienus: 26.01.2026). — Pexxum
JIOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BATENEH.

4 | Munocnes, B. b. Kypc MaremaTHKy IS TEXHUYIECKUX Y4ebHOe mocodue 2022 3BC
BBICHIMX y4eOHBIX 3aBe/IeHHH : yueOHoe “Jlanp”

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




Tun (y4yeOHMK, yueOHOe KosnyecTBO B

Ne nocodue, yue0Ho- HAY4YHOI
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK)
n/n MeToauYecKoe nmocoomue, ouoanortexe /

NPAaKTHUKYM, Ap.) HaunmenoBanue 35C

T'ox m3panus

A. JIsxoBckuid. — 2-¢ u3j., ucnp. — CaHKT-
ITeTepOypr : Jlans, 2022 — Yacts 1 :
Ananutuueckas reometpus. [Ipenenst u
panbel. DyHKIMM U IPOoU3BOAHbIE. JInHelHas
1 BekTopHas anredpa — 2022, — 544 ¢. —
ISBN 978-5-8114-1558-8. — Tekcr :
3JICKTPOHHBIN // JIaHb : AJIEKTPOHHO-
oubmmoreunas cucrema. — URL:
https://e.lanbook.com/book/211352 (nara
obpaenus: 26.01.2026). — Pexum
JOCTYyMA: JIJIsl aBTOPH3. MOJIb30BaTElNeH.

8.2. JlonosinuTeIbHAS JIUTEpPATypa

KouuvecTBO B
Tun (yueOHUK, ydeOHOE .
HAY4YHOM
Ne nocooue, yueOHo-
ABTOpPBI, COCTABUTEHU 3ar/iaBue (3aroJjioBoK) I'oa uznanus oudamorexe /
n/n MeToIMYecKoe mocooue,
HaunmenoBanue
NPaKTHKYM, JP.) 3BC
1 | Pxesckuii C.B. Beiciias matemaruka : yueOHuk / C.B. VY4ebHuk 2018 9bC
PxeBckuii. - Mocksa : Ungpa-M ; «ZNANIUM.CO
Znanium.com, 2018. - 814 c. - (Beicmiee My
obpaszoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anexTpoHHbIH. - URL:
https://new.znanium.com/document?id=337
456
2 | Hanumnos FO.M., Kypbenko | MaremaTuka : yue6. mocobue / YuebHoe nmocobue 2019 3BC
JI.H., Hukonona I'.A., KO.M. Tanunos, JI.H. Xyp6enxo, «ZNANIUM.CO
Huxonosa H.B., Hypuesa I'.A. Hukonosa, H.B. Huxonosa, C.H. M




Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

HAYYHOU
Ne nocooue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
n/n MeTOoN4YecKoe mocodue,
HaumeHoBaHue
NPAaKTHKYM, JP.) 3EC
C.H.; mox pen. XKypOenko Hypuesa ; non pen. JI.H. XXyp6enko,
JI.H. , Huxononoii " A. . I'.A. HukonoBoii. — Mocksa : UHOPA-M,
2019. — 496 c. — (Bricmiee obpa3zoBaHue:
bakanaBpuar). - TekcT : 23I€KTPOHHBIN. -
URL:
https://new.znanium.com/document?id=327
832
3 | Hertsapera O.M., Martemartuka B mpuMepax M 3ajadax : yueo. YyeOHoe nmocodue 2019 9BC
XKypbenko JI.H., HukonoBa | mocobue / O.M. [lertsipesa, JI.H. «ZNANIUM.CO
I''A., Hukonosa H.B., XKypb6enxo, I'.A. Hukonona, H.B. M

Hypuesa C.H.

Huxonosa, C.H. HypueBa. — Mockaa :
NH®PA-M, 2019. — 372 c. — (Bsicmee
oOpaszoBanue: bakanaspuar). - Tekcr :
aneKkTpoHHBbIH. - URL:
https://new.znanium.com/catalog/document?
i1d=327833




JaHHBIX. -

8.3. Ilepeuenb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMALMOHHBIX CHPABOYHBIX
CHCTEM

- Web of Science [DnekrponHsiii pecypc]
Philadelphia:  Clarivate

: MyJTBTUANCIUILIMHAPHAS pedepaTuBHas 0aza
Analitics,

2016- . — Pexum gocryna

apps.webofknowledge.com. — 3aru1. ¢ skpana. — 3. pyc., aHIL.
- Scopus [Dnekrponnsiii pecype] : pedeparuBHas 6aza manubix. — Netherlands: Elsevier,

2004— . — PexxumM jocTyma : scopus.com. — 3ariL. ¢ 3kpana. — S13. pyc., aHri.

- Elibrary [Dnexkrponnsiii pecypc] : HaydHas 3j1eKTpoHHas Oubimoreka. — Mocksa : HOB,
2000~ . — Pexxum moctymna : elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., aHrIL

- Springer Link [Dnextponnsiii pecypc] : [0a3a manubix]. — Switzerland: Springer Nature,
1842— . — Pexxum noctyna : link.springer.com. — 3aru. ¢ skpana. — 53. aHri.

- Science Direct [DnexktponHslii pecypc]

. KOJUICKOUA DJICKTPOHHBIX KHHUI' M34aTCIIbCTBA

Elsevier. — Netherlands: Elsevier, 2018— . — Pesxxum noctyma : sciencedirect.com. — 3ari. ¢ 3KpaHa.
— $3. aHrm.

- NEICON [DnekrponHbIii pecypc]

AIIEKTPOHHAsT HMHpOpMaIus

apXHUB Hay4YHBIX

xypHaioB. — MockBa : HOUKOH, 2002— . — Pexxum noctyna : neicon.ru/resources/archive. — 3ari.
¢ KpaHa. — 3. pyc., aHrIIL.

8.4. [lepeueHb MPOrPaMMHOIo0 odecneyeHu st

Ne HaumenoBanue 11O KouunuyecTBo PexBu3uTHI 10r0BOpa (H1aTa,
n/n JHUIeH3HH HOMeEp, CPOK el CTBHUA)

1 Windows 1398 Oeccpounas

2 Office Standart 1398 Oeccpounas

8.5. Onucanue MaTepuaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI s OCYyIIeCTBJIEHHSA
00pa30BaTeIbHOIO NMpoLecca M0 AUCIUIIHHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOB, J1adopaTopuii, MACTEPCKUX H

Ne Ap. 00BEKTOB /1JIsl IPOBeIeHUs!
. ITepeyenb 0CHOBHOTO 000pYyAOBAHMA
N/ | NPaKTHYECKHX U JJa00pPaTOPHBIX 3aHATHIA,
MOMEILIEeHUH JJI51 CAMOCTOATENbHOMI

paboThl o0ydaoumxcs (HoMep ayAUTOPUN)

Aynuropus BeOKOHpEpEeHIINH. OKkpaH TEJIEeBU3UOHHBIH, [IUPMBI,

VYueOHass  ayauTopHsl IS TIPOBEACHUS | TIPOKEKTOP Ha HITaTHBE. CTOJ

3aHSATUNA  JIGKIMOHHOTO THUMA. YueOHas | MpenojaBaTelbCKui, CTYJbs

ayaWTOpWs  JUIA  TIPOBEACHUS  3aHATHH | MpETnojaBaTebCKue., Tpancmapant-

CEMHHAPCKOTo TUNa. Y4yeOHas ayIuTOpus i | MEePETsHKKA, CHCTEMHBIN OJIOK.
1 | KypcoBOro MPOECKTHPOBAHUS (BBITIOTHCHHS

KYpPCOBBIX paboT). YueOHas ayauTopus Uis

MIPOBEJICHUS] TPYIIIOBBIX M WHIMBUIYATbHBIX

KOHCYNbTallMii YueOHas ayauTopus JUis

MIPOBEJICHUS 3aHITHHA TEKYIIETO KOHTPOJS U

npomexyrounoit arrectarmu. (YJIK-807).

[Tomemenue mns camocTosITeNbHOW PadboThl | CTOMBI YYEHUYECKUE, CTYJIbS
2 | cryaenToB (C-401). yuenndeckue, [IK ¢ BbIxomoM B ceTb

WNHTepHer




8.6 OnJiaiin pecypcbl:

[Tnatdpopma «Pocmucranty»: edu.rosdistant.ru
OnnaitH-KOHTEHT «BpICIIas MareMaThka. DJIEMEHTHI BBICIHICH aiareOpbl M T'C€OMETPUN
[https://edu.rosdistant.ru/course/view.php?id=10820].

N3ydyeHne TeOpeTHYECKOro MaTepuaja C IIOMOILIBIO JAHHOIO  OHJIAH-KOHTEHTa
CIOCOOCTBYET YriyOJeHHUIO U 3aKPEIICHUIO TEOPETUUECKIX 3HAHUM, MOJYYEHHBIX HA JIKIHUX, 110
OCHOBHBIM Te€MaM Kypca; pa3BUTHIO MPAKTUUYECKUX HABBIKOB pEIICHUS THUIIOBBIX 3aJa4d IO
YKa3aHHBIM TeMaM; OOECHEYEHUI0 HWHIAMBUAYAIBHOIO MOAXO0Aa K OOyYeHHUIO, BO3MOKHOCTH
CTyJIECHTaM H3y4aTh MaTepuai B yJOOHOM TeMIie U opmare, MOBBIIICHUI0 MOTHBAIIMH CTYICHTOB K
W3YYEHHUIO TUCIUILUIMHBI 32 CUET UCIOJIb30BAaHUS UHTEPAKTUBHBIX AJIEMEHTOB M MYJIBTUMEIUMHBIX
MaTepUasoB.

OHJIaWH-KOHTEHT CIYXUT JONOJHEHHMEM K OYHBIM 3aHATUSAM M JaeT BO3MOYKHOCTh
cTyaeHTaM Oonee »(GQGEKTUBHO M3y4daTb MaTepual, MpPeJOCTaBisAs UM JOINOJHUTEIbHbIE
BO3MO>KHOCTH JIJISl CAMOCTOSITENILHOU paboThl M CAMOIIPOBEPKH.



MMHUCTEPCTBO HAYKU U BBICIIEI'O OBPA30OBAHNM S POCCUMCKON ®EJEPAITN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

b51.0.14.02

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

Boiciiasi matemaruka. {udpepenunajibHoe 1 MHTErpajibHOE HCHHUCTIEHUS

(HauMeHo8aHUe OUCYUNIUHBL)

110 HalIpaBJICHUIO IOATOTOBKHU
15.03.01 MamuHocTpoeHue

HaIpaBJIEHHOCTH (TIPOdUIIB)
MamHOCTpOUTEIbHBIC TEXHOJIOTHH U 000PYI0BaHUE

dopma 00ydeHHUs: OYHAS C TPUMEHEHHUEM JIOT
I'ox nHabopa: 2026
Oomras TpymoemMkocts: 6 3E

Pacnpe)le.ﬂe}me YaC0B JUCHUIIMHBI IO CEMECTPpaM

Cemectp 3

®opma KOHTPOJIAA | DK3aMEH Hroro
Bun 3ansaruit
Jlexun 32 32
JlaboparopHsble
ITpakTnueckue 64 64
IIpomexxyTouHas arrectaus 0,35 0,35
KoHrakTHas pabota 96,35 96,35
CamocrosTenbHas paboTta 84 84
KoHTpoan 35,65 35,65
Hroro 216 216




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

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

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

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

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

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

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

OtcyTcTBYyeT

Peuensent

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

Pabouas nporpamma nucuuIinHbl cocraiaeHa Ha ocHoBaHuu @I'OC BO u yuebHoro niana
HanpasiieHus noaroroBku 15.03.01 MamHocTpoeHue

Cpok neiicTBusi padoueii mporpaMMsbl AMcUMIIMHBI 10 «31» aBrycra 2030 r.

YTBEPXIEHO

Ha 3acenanuu kadenpel  "Beiciias MmaTemMaTuka 1 MaTeMaTH4ecKoe oOpa3oBaHue"

(mpotoko:n 3acenanus Ne 2 ot «12» cenrsiOps 2025 r.).



1. lleanb ocBOeHNSI AUCUUILIHHBI

Lenp ocBOEHUS AUCHUIUIMHBI — OBJAJCHHE COBPEMEHHBIM arllapaToM MaTEeMaTUKH s
JAIBHENIIET0 UCIOIB30BAaHUS B JIPYTMX OOJIACTSAX €CTECTBEHHOHAYYHOI'O 3HAHMS M JAMCLUUIUIMHAX
€CTECTBEHHOI'0 COJIepKaHUs, MPUOOPETEHHUE TEOPETHUUYECKUX 3HAHUI IO OCHOBHBIM pa3jeiiaM
JUCIHUIUIMHBI, TOATOTOBUTh K M3YYEHUI0O U TPUMEHEHHI0O MaTeMaTHYeCKUX METOIOB B
po(heCCHOHATILHOM JIeATENHHOCTH, K CaMOCTOSITEIBHOMY HM3yYEHUIO TeX pa3JielioB MAaTeMaTUKH,
KOTOpBIE MOTYT MOTPeOOBAaThCS JOMOIHUTENBHO B MPAKTUYECKOW M HMCCIEAOBATEIbCKON pabdoTe;
dbopMUpPOBaHHE  MAaTEMaTHYECKOrO, JIOTUYECKOTO W aNTOPUTMHYECKOTO  MBINUICHHS U
MaTeMaTU4YECKOl KyJabTyphl OaKaiaBpa.

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO

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

JIMCIMIUTMHBI U TIPAKTHKH, JUTSI KOTOPBIX OCBOCHUE JAHHOW NUCIUIUITMHBI HEOOXOJIMMO Kak
npeamiecTByromiee: | Briciias matematuka. M30paHHbie pa3aesnbl Boiciielt MaTeMaTtuku ", "®u3uka.
Konebanns u Boaasl. Pusuka aroma', "Mexannka. COnpoTUBIEHHE MATEPUAIOB

2. Ilnanupyemble pe3yJibTaThl 00y4eHHs
dopmMupyemsbie U
KOHTpOJIUpYyeMble Hukarops! AOCTHREHIST IInanupyemble pe3ybTaThl
KOMIIeTeHI Ui
KOMIIETCHIH U o0yueHust
(Koa 1 HAMMEHOBaHUE)
(Koa 1 HAMMEHOBAHUE)
OIIK-1 Cnocoben OIlK-1.1 Ucnonszyer | 3HaTh:
MIPUMCHSITh MaTeMaTUYeCKHUi anmnapaT | OCHOBHbIE TOHATUS AaHAJIUTUYECKOU
€CTECTBEHHOHAYYHBIC U | AHATTUTUYECKONH T€OMETPUH U | TEOMETPUM U BBICIICH anredpbl Mpu
OOLIEHKEHEPHbIE BbICIIIEH anreopsl IpU | pEHIEHUH, METOAbl pEelIeHUs 3ajad, a
3HAHUSI, METOIbI peleHuu TaKkKe ux MIPUIIOKEHUS B
MaTeMaTHU4eCKOTo npodeccnoHalbHBIX  3aJa4 | Mpo¢eCCUOHATbHBIX JUCIUIUINHAX,
aHaJIn3a U OIIK-1.2 [Tpumensier | meToapl cOopa aHanmu3a U 00pabOTKH
MOJIEJTUPOBAaHUS B MaTeMaTHYeCKUM anmnapat | uH(pOopMaLuu.
npodeccuoHaIbHON AQHAIUTUYECKON TEOMETPUU U
JIESITETbHOCTH BBICILIEH anreOpsl pu | YMeTh: MPUMEHSTh
peleHuu €CTECTBEHHOHAY4HbIE "
npodeccnoHaNbHbIX 3a1a4 OOIICHH)KEHEPHBIE 3HAHUS B
OIIK-1.3 JleMoHCcTpHUpYET | mpodecCHOHATBHON AeITeTbHOCTH
BJIa/ICHUE HaBBIKaMHU
MIPUMEHECHHUS Baagers: MeTonaMu MaTeMaTHYeCKOTO
MaTeMaTHYeCKOro amnmapara | aganusza U MOJICTUPOBAHUS B
AQHAJIMTUYECKON T€OMETPUH H | MpodeCCHOHATBHOM IeITeIbHOCTH;
BBICIIEHN anreopsl npu
peleHnn
npodeccnoHanbHbIX 3a1a4




4. CTpyKTYpa M coJiep;KaHue IUCIUIIINHbI

®opMbl TEKYILEro

Bun . KOHTPOJISA
Mopnyas (pa3aen) yueOHO Ha"MeHOBamfe TEM 3aHITHH CemecTtp Obnem, banabl | UHTepakTuB, 4.| (HaAaHMeHOBaHUe
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)

Mopyns 4 Jlex 1 [Ipenen unciaoBOM MOCHENOBATENLHOCTH. 3 2 - -
«BBenenue B [Mpenen pynkuun. beckoHedHO Mabie U
MaTeMaTHYeCKUN 0ECKOHEYHO OOJBIINE BETUYHUHBI.
QHATI3) OCHOBHBIE TEOPEMBI O TIpeIeTiax.
Mopyns 4 Cp DOnemeHTapHbIe (QYHKIIUU U UX CBOICTBA. 3 12 - 5 Bormpocsr IS
«BBenenue B [Ipenen nocnegoBarenbHOCTH. [Ipenen CaMOKOHTPOJIA K|
MaTeMaTHYeCKUN ¢dbyukuu. HenpepbiBHOCTD DyHKIIUU. PIEKTPOHHOMY
AHAJIN3 N3ydenune TeopeTH4ecKoro marepuana yaeOonuky 1.1 u 1.2

ANEeKTPOHHBIX yueOHUKOB 1.1 u 1.2 Ha Ha maTdopme

mwiardopme "Pocnucrant". "Pocnucrant".
Mogyns 4 Cp [TpomexxyTounslii TecT 10 Teme 1.1 2 2 2 [TpomexxyTouHBIN
«BBenenue B rect 1 mo Teme 1.1
MaTeMaTUYECKUI
QHAITN3)
Monyns 4 Ip 1 Brraucnenue npenenon 3 2 - -
«BBeneHue B MOCJIeI0BATEIbHOCTEH.
MaTeMaTUYECKUI
QHAITN3)
Monyns 4 IIp2 Brruucnenue npenenoB GyHKIUH B 3 2 - -
«BBenenue B OCCKOHEYHOCTH.
MaTeMaTU4eCKUI
aHaIIN3)
Monyns 4 a2 3ameuaTenbHble npeaensl. CpaBHEHHE 3 2 - -
«BBenenue B OECKOHEYHO MaJIbIX BEINYMH.
MaTeMaTU4eCKUI

AHAJIN3»




®opMbl TEKYILEro

Bun . KOHTPOJISA
Mopnyas (pa3aen) yueOHO Ha"MeHOBamfe TEM 3aHITHH CemecTtp Obnem, banabl | UHTepakTuB, 4.| (HAaUMeHOBaHHe
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)
Monyns 4 Ip 3 Brrumncienne npenenoB GyHKIUN B 3 2 - -
«BBenenue B TOYKE.
MaTeMaTHYeCKUN
QHAITH3Y
Monyns 4 IIp 4 Brraucnenue npenenoB GyHKIUM ¢ 3 2 - -
«BBenenue B MTOMOIIBIO 3aMeYaTeIbHBIX PEIEIIOB.
MaTeMaTUYECKUI
QAHAIIN3)
Monyns 4 J3 HenpepriBHoCTh dyHKIMH. Touku 3 2 - -
«BBenenue B paspeiBa ¢pyHkuun. CBONCTBA
MaTeMaTHYeCKUN HEMPEPHIBHBIX (PYHKIIHIA.
QHAITN3)
Mopyns 4 Cp [TpomexxyTouHbI TECT 1O TeMe 1.2 2 2 1 [TpomexxyTouHBIN
«BBenenue B rect 2 o Teme 1.2
MaTeMaTUYECKUI
QAHAIIN3)
Monyns 4 IIp 5 HccnenoBanue pyHKIMN Ha 3 2 - -
«BBeneHune B HEINPEPBIBHOCTb.
MaTeMaTHYeCKUN
QHATII3)
Monyns 4 IIp 6 Touku pa3psiBa 3 2 -
«BBenenme B
MaTeMaTHYeCKUN

AHAJIN3»




®opMbl TEKYILEro

Bun . KOHTPOJISA
Mopnyas (pa3aen) yueOHO Ha"MeHOBamfe TEM 3aHITHH CemecTtp Obnem, banabl | UHTepakTuB, 4.| (HAaUMeHOBaHHe
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)
Monyns 5 J14 [TonsTHE TPOU3BOIHOM, €€ 3 2 - -
«IIponsBonHas TF€OMETPUYECKUIM U MEXAaHUYECKUI
(yHKLIMU OJTHOTO cmbici. [IpaBuia nuddepeHunpoBanms.
HE3aBUCUMOI0 [Tpou3BoaHBIE AIIEMEHTAPHBIX ()YHKIIHH.
ApryMeHTa.
[Ipunoxxenns
MPOU3BOHOMN»
Monynsb 5 Cp [IpousBonaHbie pyHKIMIN SBHOI, HEIBHOM, 3 13 - 5 Bormpocsr IS
«[IponsBonHas 3a/IaHHOM ITapaMEeTPUYECKHU. CaMOKOHTPOJIA K|
(b yHKIIUH OJTHOTO Juddepennman, npudInKESHHBIC PIEKTPOHHOMY
HE3aBUCUMOTO BbluncieHus. [Ipasuiia Jlonurans. yaeOHuky 2.1 m 2.2
apryMeHTa. N3ydyeHne TeopeTHdecKoro MaTepuania Ha iatdopme
[Ipunoxxenns ANEKTPOHHBIX YueOHUKOB 2.1 1 2.2 Ha "Pocnucrant".
[IPOU3BOIHOMN» mwiargopme "Pocaucrant".
Mogyns 5 CP IIpoMexyTouHsblil TecT 1o Teme 2.1 2 2 1 IIpomekyTOUHBIN
«I[IpousBoiHas rect 3 o Teme 2.1
(yHKLIMU OJTHOTO
HE3aBHCUMOI0
apryMeHTa.
[Ipunoxxenns
[POU3BOJHON»
Mopyns 5 IIp 7 Brruncrnenue npou3BOJHBIX CIOXKHBIX 3 2 - -
«I[IponsBoHas GbyHKIH.
(yHKIIMU OJTHOTO
HE3aBHCUMOI0
apryMeHTa.
[Ipunoxxenns

[POU3BOJHON»




®opMbl TEKYILEro

Bun . KOHTPOJISA
Mopnyas (pa3aen) yueOHO Ha"MeHOBamfe TEM 3aHITHH CemecTtp Obnem, banabl | UHTepakTuB, 4.| (HAaUMeHOBaHHe
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)
Monyns 5 Ip 8 Brruucnenune nponu3BoaHBIX GYHKIINH, 3 2 - -
«I[IpousBonHas 3aJIaHHBIX HESIBHO, IAPAMETPUUECKH,
(yHKLIMU OJTHOTO norapupmMuUecKas IpoU3BOIHASL.
HE3aBHCUMOI'0
ApryMeHTa.
[Ipunoxxenns
MPOU3BOHOMN»
Monynsb 5 JI5 Huddepennnan pynkuuu. [Ipumenenue 3 2 - -
«[IponsBonHas muddepeHnmana B mpuOINKEHHBIX
(yHKLIMN OJTHOTO BbluKcieHusX. [IponsBoausie u
HE3aBHCUMOI'0 Qg QepeHIratbl BBICIIAX MOPSIKOB.
ApryMeHTa. MexaHu4eCKHUi CMBICI BTOPOI
[Ipunoxxenns MIPOU3BOHOM.
[POU3BOIHON»
Monyis 5 IIp 9 Haxoxnenune nuddepennnana GpyHKIMM. 3 2 - -
«I[IponsBoHas [TpuOnmxeHHbIE BBIYMCIEHUS C
(YHKITUH OJTHOTO nomoltisio auddepennmana.
HE3aBHCUMOI0
apryMeHTa.
[Ipunoxxenns
[POU3BOJHON»
Mopyns 5 IIp 10 Beluncnenne npou3BOIHBIX U 3 2 - -
«I[IponsBoHas g depeHInanoB BEICIINX MOPSAIKOB.
(yHKIIMU OJTHOTO
HE3aBHCUMOI0
apryMeHTa.
[Ipunoxxenns

[POU3BOJHON»




Mopnyas (pa3aen)

Bun
yueOHoit
padoThI

HanMeHoBanue TeM 3aHATHH
(yuedHoli padoThI)

Cemectp

Oo0nemMm,

Banasl

HNHuTepakrus, 4.

®opMbl TEKYILEro
KOHTPOJIA
(HaMMeHOBaHUe
OLICHOYHOI0
cpeacTBa)

Monyinb 5
«IIponsBonHas

(b yHKIIUH OJTHOTO
HE3aBUCUMOIO
aApryMeHTa.
[Ipunoxxenns
MPOU3BOHOMN»

JI6

CgoiictBa nuddepeHImpyeMbIX
¢bynkuuid. [Tpasuno Jlonurans.

Monynb 5
«[IponsBonHas

(b yHKIIUH OJTHOTO
HE3aBHCUMOI0
ApryMeHTa.
[Ipunoxxenns
[POU3BOIHON»

IIp 11

Beruucnienue npeaesnoB ¢ OMOILBIO
npasuia Jlonurans.

Monayns 5
«IIpousBoiHast
(yHKLIMU OJTHOTO
HE3aBUCUMOTO
aApryMeHTa.
[Ipunoxxenns
[POU3BOJHON»

IIp 12

3azaun Ha CBOMCTBa
g depeHInpyeMbIX QyHKIUHI.

Monayns 5
«IIpousBoiHast
(yHKIIMU OJTHOTO
HE3aBUCUMOTO
aApryMeHTa.
[Ipunoxxenns
[POU3BOJHON»

a7

HccnenoBanue GyHKIMHA C TOMOIIBIO
npousBoHOM. Hanbosmbiee u
HaMMEHblIIee 3HaueHue PyHKIMH Ha
OTpE3KE.




Mopnyas (pa3aen)

Bun
yueOHoit
padoThI

HanMeHoBanue TeM 3aHATHH
(yuedHoli padoThI)

Cemectp

Oo0nemMm,

Banasl

HNHuTepakrus, 4.

®opMbl TEKYILEro
KOHTPOJIA
(HaMMeHOBaHUe
OLICHOYHOI0
cpeacTBa)

Monyinb 5
«IIponsBonHas

(b yHKIIUH OJTHOTO
HE3aBUCUMOIO
aApryMeHTa.
[Ipunoxxenns
MPOU3BOHOMN»

Cp

[IpoMexxyTO4HBIHN TECT 10 TeMe 2.2

[IpoMexyTOUHBII
rect 4 o Teme 2.2

Monayns 5
«[IponsBonHas

(b yHKIIUH OJTHOTO
HE3aBHCUMOI0
ApryMeHTa.
[Ipunoxxenns
[POU3BOIHON»

IIp 13

3amaun Ha uccienoBanue GyHKIUN ¢
IMOMOULIBIO TPOU3BOIHOM.

Monayns 5
«IIpousBoiHast
(yHKLIMU OJTHOTO
HE3aBUCUMOTO
aApryMeHTa.
[Ipunoxxenns
[POU3BOJHON»

IIp 14

[Toctpoenue rpagukoB GyHKIMA.

Mopyns 6
«HeonpeneneHHbIi
WHTErpay»

J8

[TonsaTue nepBooOpa3HOi U
HEONpeeIeHHOro nnrerpana. CBoncTBa.
Tabnuiia OCHOBHBIX MHTErpaJioB. 3aMeHa
IIEPEMEHHON U UHTETPUPOBAHUE TIO
JacTsM.




®opMbl TEKYILEro

Bun . KOHTPOJISA
Mopnyas (pa3aen) yueOHO Ha"MeHOBamfe TEM 3aHITHH CemecTtp Obnem, banabl | UHTepakTuB, 4.| (HAaUMeHOBaHHe
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)
Monyms 6 Cp Brruucnenue HeonpeaenEéHHOBIX 3 13 - 5 Bompocer 114
«Heomnpenenennsiii HHTETrpajioB METOIaMU OABEACHMS IO CaMOKOHTPOJIS K|
WHTETpaD» nuddepeHnuan, noacTaHOBKH, MO PIEKTPOHHOMY
yacTaM. M3ydueHne TeopeTuiueckoro yaeOHuky 3.1 um 3.2
MaTepuasa 3JeKTPOHHBIX y4eOHUKOB 3.1 Ha mwiatdopme
u 3.2 na mnardopme "Pocaucrant". "Pocaucrant".
Mopyns 6 Cp [IpomexxyTouHBIN TECT 1O Teme 3.2 2 2 1 [TpomexxyToun
«HeonpeneneHubii bIi1 TecT 5 110 Teme 3.1
WHTETPAI»
Mopyns 6 IIp 15 Brruucnenune HeonpeaeneHHbBIX 3 2 - -
«HeonpeneneHuslii MHTErpajioB. MeTon noaseeHus noj
WHTETpa» 3HaK auddepenimana.
Monyinsb 6 IIp 16 Brruncnenue HeonpeieneHHbIX 3 2 - -
«HeonpenenenHslii MHTErpajioB. MeTo1 3aMeHBI
WHTETpa» IIEPEMEHHOM.
Monyns 6 a9 WuTerpupoBanue JpoOHO-palliOHAIbHBIX 3 2 - -
«Heonpenenenubii byHKUIMA. YHUBEpCaTbHAS
WHTETpa» TPUTOHOMETPHUUECKas! O/ICTAHOBKA.
Monyns 6 Ip 17 Brruucienue HHTErpagoB ¢ MOMOIIBIO 3 2 - -
«Heomnpenenenusiii METO/a HHTETPUPOBAHUS 110 YACTSM.
WHTETpa»
Monyns 6 Ip 18 Brruucnienme naTerpanos ApoOHO- 3 2 - -
«Heomnpenenenusii panMoHaNbHBIX (PYHKIIHHA, C TOMOIIIBIO
WHTETpa» YHUBEPCATBHON TPUTOHOMETPUYECKOM
M10JICTAHOBKH.
Monyns 6 J10 HNHTerpupoBanre TPUrOHOMETPUIECKUX 3 2 - -
«HeonpenenenHslii GyHKIUH ¥ TpOCTEUIINX

HHTCTrpaI»

UPPaLMOHAIILHOCTEN.




®opMbl TEKYILEro

yacTsaM. HecoOcTBeHHBIN HHTErpal.
N3yueHue TeopeTruuecKkoro Marepuania
ANEKTPOHHBIX YueOHUKOB 4.1 1 4.2 Ha
wiatgopme "Pocaucrant”.

Bun . KOHTPOJISA
Mopnyas (pa3aen) yueOHO Ha"MeHOBamfe TEM 3aHITHH CemecTtp Obnem, banabl | UHTepakTuB, 4.| (HAaUMeHOBaHHe
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)
Monyms 6 Cp [IpomexxyTOUHBIN TECT 1O Teme 3.2 2 2 1 [TpomexxyTOUHBIT
«HeonpeneneHnslif recT 6 mo Teme 3.2
MHTErpamn
Monyisb 6 IIp 19 Boruncnenue uHTErpaioB OT 3 2 - -
«HeonpeneneHHbIH TPUTOHOMETPUYECKUX (DYHKIUH 1
MHTETPA» MPOCTEUIINX UPPATUOHATBHOCTEH.
Monyisb 6 IIp 20 Boruncnenue uHTErpaios oT 3 2 -
«HeonpeneneHHbIH TPUTOHOMETPUYECKUX (HDYHKIUH 1
MHTETPa» MPOCTEUIINX UPPATUOHATBHOCTEH.
Monyns 7 J11 [ToHATHE ONpEIEIEHHOTO HHTETpaIa. 3 2 - -
«OnpeneneHHbIi OCHOBHbBIE CBOMCTBA ONpeIETICHHBIX
WHTETPA» WHTETPAJIOB. 3aMeHa IEPEMEHHOHN H
MHTETPUPOBAHUE I10 YACTSAM B
OTIpeJIeIEHHOM MHTETpaJe.
Monyis 7 Cp Brruncnenue onpenenéHHOro nHTerpaia 3 17 - 5
«OnpeneneHHbIi METOAaMH TIOJIBEICHUS 1101
WHTETpa» muddepeHnman, NoJCTaHOBKH, 10




®opMbl TEKYILEro

HHTCTpaI»

CUCTCMC KOOPpAWHAT.

Bun . KOHTPOJISA
Mopnyas (pa3aen) yueOHO Ha"MeHOBamfe TEM 3aHITHH CemecTtp Obnem, banabl | UHTepakTuB, 4.| (HAaUMeHOBaHHe
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)

Monyns 7 Cp [IpomexxyTounblii TeCT 10 Teme 4.1 2 2 1 [TpomexxyToun
«OmnpeneneHHbIi b TecT / 110 TeMme 4.1
WHTErpaj»
Monayns 7 IIp 21 Brruucnenue onpeneneHHbIX 3 2 - -
«OrnpeneneHHbli MHTErpajioB. MeTox1 3aMeHbl
MHTErpa» MIEPEMEHHOM.
Monayns 7 IIp 22 Brruucnenue onpeneeHHbIX HHTETPAIOB 3 2 - -
«OmnpeneneHHbIi METOJOM UHTETPUPOBAHMS TIO YACTSIM.
WHTErpa»
Monyns 7 J12 HecoOcTBeHHbIE HHTErpabl U UX 3 2 - -
«OmnpeneneHHbIi CXOAUMOCTB. ['eomeTpuueckue
WHTETpa» MIPUIIOKEHUS ONIPEIEeTIEHHBIX

WHTETPANIOB: TIIOMIA1b (GUTYPHI B

MIPSIMOYTOJIBHOW U MOJISIPHON CUCTEME
Mopyns 7 IIp 23 HccnenoBanue Ha CXOOUMOCTD 3 2 - -
«OmnpeneneHHbIin HECOOCTBEHHBIX UHTETPAJIOB.
WHTErpay»
Moayns 7 IIp 24 3agaun Ha BEIUHUCIIEHHUE IIJIOMIAEH 3 2 - -
«OmnpeneneHHbIin ¢buryp B psIMOYTrOJIbHON U MOJIIPHON




®opMbl TEKYILEro

Bun . KOHTPOJISA
. HaumMmeHoBaHHe TeM 3aHIATHIH Oo0nemMm,
Mopnyas (pa3aen) yueOHO . CemecTtp banabl | UHTepakTuB, 4.| (HAaUMeHOBaHHe
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)

Monynb 7 J13 ['eomeTpuyeckue npuIoKeHus 3 2 - -
«OrnpeneneHHbli OIIpEIECIICHHBIX UHTErPAJIOB: BHIYMCIECHUE
WHTETpaD» 00BEMOB TeJ € TOMOIIBIO

OIpeIeNIEHHOT0 UHTerpana. Pusnyeckue

MIPUIIOXKEHUS OTPEICIIEHHBIX
Mopyns 7 Cp [IpomexxyTouHblii TECT 1O Teme 4.2 2 2 1 [IpomexxyTouHBIN
«OrnpeneneHHbli recT 8 mo teme 4.2
MHTETpaD»
Mopyns 7 IIp 25 3ajaun Ha BEIYUCIICHHE 00BEMOB TEIl U 3 2 - -
«OmnpeneneHHbIi TeN BpalleHus. 3a1a4u Ha pusudeckue
WHTETpa» MIPUJIOXKEHUS ONPEIEIIEHHBIX
Monyns 7 IIp 26 3anaun Ha GU3NYECKHUE TPUIIOKEHUS 3 2 - -
«OnpeneneHHbIi OIIpEAEICHHBIX
WHTETrpa»
Monynsb 8 14 @OYHKIMH HECKOJIBKUX NTEPEMEHHBIX. 3 2 - -
«DyHKIMU IIpenen u HenpepbIBHOCTL. YacTHbIE
HECKOJIBKHUX nipou3BoHbIe. [TonHbll quddepenmmarn.
MEPEMEHHBIX»
Monyns 8 Cp DYHKIIMN HECKOJIBKUX MEPEMEHHBIX. 3 15 5 5) Bonpocer  nis
«DyHKIUN [TpousBonHbie U tudpepeHra. CaMOKOHTPOJIS K|
HECKOJIbKUX [TpuOnmxEHHBIE BBIYUCIICHUS. PIEKTPOHHOMY
MEPEMEHHBIX» KacarenbHast 1 HopMasb. yueOHuky 5.1 Ha

N3ydeHue TeopeTrueckoro MaTepuaia ratgopme

ANEKTPOHHBIX yueOHuKa 5.1 Ha "Pocaucrant".

mwiardopme "Pocnucrant".




®opMbl TEKYILEro

Bun . KOHTPOJISA
Mopnyas (pa3aen) yueOHO Ha"MeHOBamfe TEM 3aHITHH CemecTtp Obnem, banabl | UHTepakTuB, 4.| (HAaUMeHOBaHHe
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)
Monyns 8 CP [IpomexxyTounblid TeCT 1O Teme 5.1 2 2 1 [TpomexxyToun
«DyHKIIUN bIif TEeCT 5 110 TeMe 5.1
HECKOJIbKUX
MEePEMEHHBIX )
Mopyns 8 IIp 27 Haxosxienne yacTHBIX TPOU3BOIHBIX 3 2 - -
«DyHKIMHU DHII.
HECKOJIBKUX
MEePEeMEHHBIX»
Monyis 8 Ip 28 Beruucnenue nonxoro auddepeHmnuana 3 2 - -
«DyHKIIUN OHII. IMpumenenue auddepeniuana B
HECKOJIbKUX MPUOTMKEHHBIX BEIYHUCICHHUSIX.
MEepEeMEHHBIX)»
Mopyns 8 J15 YacTHble TPOU3BOIHBIE U 3 2 - -
«DyHKIMHU g depeHInanbl BHICIINX TOPSAKOB.
HECKOJIbKUX [IpousBoHas IO HANIpaBIECHUE.
[IEPEMEHHBIX» I'panuenrt.
Monyns 8 IIp 29 Brruncienune 9acTHBIX POU3BOIHBIX U 3 2 - -
«DyHKIIUN g hepeHIanoB BHICIINX MOPSIKOB.
HECKOJBKUX BrrurcieHne 9acTHBIX TPOU3BOIHBIX
IEPEMEHHBIX» HESIBHBIX U C0KHbIX OHII.
Monys 8 IIp 30 3azauy Ha OTBHICKAHUE IIPOU3BOJHOMN IO 3 2 - -
«DyHKIIIN HaTPaBJICHUIO U TPAIMCHTA.
HECKOJIbKUX

MEPEMEHHBIX»




®opMbl TEKYILEro

Bun . KOHTPOJISA
. HaumMmeHoBaHHe TeM 3aHIATHIH Oo0nemMm,
Mopnyas (pa3aen) yueOHO . CemecTtp banabl | UHTepakTuB, 4.| (HAaUMeHOBaHHe
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)

Monyns 8 Jg16 Okctpemym OHII. Hanbonbiiee u 3 2 - -
«DyHKIIUN HauMEHbBIIIEe 3HAYCHUE B 3aMKHYTOMN
HECKOJIbKUX o0JacTH.
MEePEMEHHBIX )
Monysb 8 IIp 31 [IpakTrueckue 3aganus 3 2 55 - [TpakTHueckue
«DyHKIHHU 3aTaHUs
HECKOJIbKUX
MEePEMEHHBIX )

Ip 32 HToroBoe TectupoBanue 3 2 30 TectupoBanue

ImA [TpomexxyTouHast aTTecTanus (IK3aMeH 3 0,35 -

110 HAKOTUTEIILHOMY PEHTHHTY)
KonTtpons KonTposb 3 35,65 -
AHKeTa 3
Hroro: 216 100 25

Cxema pacyera UTOroBoro 6ajia
Cymma 0asuioB o BceM yueOHBbIM MEPOIPUSTHUSIM, IIPETYCMOTPEHHBIM B Kypce




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B mucuumiune "Beicmas matemaruka. [{uddepeHnuanbHoe U MHTETPATbHOE UCUUCICHUS"
UCIOJIB3YIOTCS:

TEXHOJIOTHUS IUCTAHIIMOHHOTO O0y4YeHHS B paMKax npoekTa «Pocaucranry;,

TEXHOJIOTHUSI MOAYJIbHOIO M OJOYHO-MOAYJIBHOrO OO0y4deHHs (colaepikaHue Yy4eOHOro
Marepuana >XKECTKO CTPYKTYPUPOBAHO B LEJISAX €ro MaKCMMAaJIbHOI'O YCBOEHHUS, COIPOBOXKIAETCA
00s13aTeIbHBIMHU OJIOKAMH YIIPAKHEHUH ¥ KOHTPOJIS);

TEXHOJIOTUSl Pa3BHUBAIOIICT0 O00ydeHUs (MPOBEJACHUE JICKIUH, MPAKTHUCCKUX 3aHATHH,
KOHTPOJIbHBIX paboT, KOJUIOKBUYMOB, 3K3aMEHA);

TexHojorus nuddepeHppoBanHOoro 00ydeHus (MpeasiararoTcs 3aIaHus Pa3InIHOTO YPOBHS
CJIO’)KHOCTH);

WH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIC TEXHOJOTHH (NMPUMEHEHHE YYEOHBIX JJICKTPOHHBIX
u3JIaHui, pecypcoB cetu MIHTepHeT, OCYyIIECTBICHNE TECTOBOTO KOHTPOJIS 3HAHUN yYaIIUXCs).

B aucuumimHe Takke MCHOJIb3YETCS OHJIAHMH-KOHTEHT Ha miuardgopme «Pocaucranr», 4to
MO3BOJIIET COUETaTh OYHBIC 3aHATUSA U OHJIANHH-00yudeHHe. CTyIeHTaM MPEeAOCTaBISIeTCA JOCTYH K
BUJICOJICKIIUSAM, UHTEPAKTUBHBIM TpEHaKepaM, TeCTaM M APYTUM OHJIAMH-MaTepHualiaM, KOTOPBIC
MOMOTalOT YIIyOUTh MOHUMAaHUE TEOPETHUECKOTO MaTepuaia u oTpaboTaTh MPAKTUYECKUE HABBIKH.

6. MeToauyeckue yKa3aHusi M0 OCBOCHHIO U CHUILIMHBI

OCHOBY TeOpeTH4ecKoro OOYy4YEeHHUsS CTYJCHTOB COCTABISIOT JIGKIIMH, B XOZIE KOTOPOU
Ipero/IaBaTelb U3j1aracT OCHOBHBIC, HAM0OJIee CI0KHBIE TIOHSATHS TEMBI, a TAK)KE CBSA3aHHBIEC C HEH
TEOPETHUYECKHE M MPAKTUYEeCKUue MpoOseMbl, AT PeKOMEHIAUH ISl MPAKTHYECKOTO 3aHATHS M
YKa3aHus AJId BBIIIOJIHCHUA CaMOCTOSITEIbHOMN pa6OTI)I.

B Xozme 5eKUMOHHBIX 3aHATUH OOydarolieMycst HEoOXOAMMO BECTH KOHCIIEKTHPOBaHUE
yueOHOro Marepuaina, oOpamias BHHMaHHE Ha (POPMYIMPOBKH, PACKPBIBAIOIIME COJEpKaHUE
u3yyaeMoll aucuuiuinHbel  "Beiciias  Maremaruka.  JluddepeHumanbHoe M MHTETpalibHOE
ncuucienns". XKenareaLHO OCTaBIATEL B pa60q1/1x KOHCIICKTax I10JIA, Ha KOTOPBIX ACJIaTb ITOMCETKH,
o T4E€PKUBAIOIINE 0COOYIO BAXKHOCTh TE€X UM MHBIX TEOPETUUYECKUX MOJIO0KEHUH.

CamocrosiTenbHasi paboTa CTYACHTOB SIBISIETCS BaXXHBIM BHJIOM y4eOHOUM NEeATEIbHOCTH.
CamocrosTenbHas paboTa BBHINONHAETCS BO BHEAYIUTOPHOE BpeMs 10 3aJaHUI0 U TIpH
METOIMYECKOM PYKOBOJICTBE IPETNOoIaBaTess, HO 0e3 ero HeMoCPEACTBEHHOTO yJacTHsL.

CamocrosarenbHass pabora Ha I1uiargpopme «POCIUCTaHT» CHOCOOCTBYET 3aKpENJICHUIO
3HaHI/II\/’I, IMOJIYYCHHBIX Ha ayAUTOPHBIX 3aHATHAX.

B npomnecce camocTosiTenbHON paboThl CTYJIEHT MPUOOpPETaeT HABBIKM CaMOOpPraHM3allly,
CaMOKOHTPOJIA, CaMOYIIPaBJICHUA U CTAHOBHUTCSA aKTUBHBIM CaMOCTOATCIIBHBIM CY6T)CKTOM yqe6H0171
NeSITeTbHOCTH.

B X04€ MOATOTOBKU K HNPAKTHYCCKHUM 3aHATUAM CICAYCT HM3YUYUTH KOHCIICKTBI HeKHHﬁ, u
PEKOMEH/IOBAaHHYIO JIUTEpaTypy, Yy4YecTb PpEKOMEHIAlM{ TMPeroaaBaTelisi, O3HAKOMHUTBCS C
DJEeKTPOHHBIMH y4eOHUKAaMHU M OTBETUTH Ha BOIPOCHI CAMOKOHTpOIIS Ha tatdopme «Pocaucranty»
OHJIafH-KOHTeHTa "Briciias matematuka. JuddepenipanbHoe 1 HHTETpaIbHOE HCUUCTEHHS "

Ha npakTudecknux 3aHATHSIX CTYACHTHI PEIIAIOT 33aJa9 O]l PYKOBOJCTBOM IPEIOIaBaTelIsl.
[TpakTudeckue 3aHATHSA TOCBSIIEHBl M3YYEHUIO HanOoJee BAXKHBIX M CIOXKHBIX TeM YueOHOH
JAUCHUIIIMHBI U CITYXKaT JJIA 3aKPCIJICHUA U3YYCHHOI'O MaTCpHraiia.

BaxHbIM KpUTEpHEM yCBOCHMS TEOPHUH SIBISAETCS YMEHHE pelaTh 3a/Jadd Ha MpOiiIeHHBIN
Marepuan. [lpm pemeHun 3amad HY)KHO OOOCHOBaTh KaXKIbIM OTall PEMICHUS, HCXOIS U3
TEOPETUYECKHX TMOJIOKEHUH H3ydaeMoro Kypca. Eciii CTyeHT BUIUT HECKOJBKO MyTel pelieHus,
TO OH JIOJDKEH CPaBHUTb MX M BbIOpaTh caMblii palMOHaNbHBIN. PemieHue 3agay ¥ mpumepoB
CJICayeT wu3JjaraTrb HOHPOGHO, BBIUUCIICHUSA pacnojiaratbe B CTPOTOM TOPSAAKEC, OTACIIAA
BCIIOMOT'aTeNIbHbIE BHIYMCICHNS OT OCHOBHBIX. [10TydeHHbIH OTBET ciieyeT MpoBepsATh Crioco0amH,



BBITCKAIOIIMMU M3 CYIIECTBA JAHHOW 3aaaud. PelieHwe 3amad ONpenesiEHHOrO THUIAa HYKHO
MIPOJIOJDKATH JI0 MPUOOPETEHUSI TBEPIBIX HABBIKOB B PEIICHUMU.

[To 3aBepuieHHi0 HM3ydyeHHUs] MOAYNS MPENOAABaTENb MPOBOJUT KOHTPOJIBHYIO PaboTy C
IEJIbI0 TIPOBEPKH U OLICHKW 3HAHWUN M YMEHHUH CTYACHTOB. 3a/IaHKMsI KOHTPOJIBHOU PaOOThI JOJKHBI
OBITH BBITIOJTHEHBI AKKYPATHO, MOCJIEIOBATEILHO, OOOCHOBAHUE PEIICHUSI U OTBET 00S3aTECIbHBI B
KOKJIOM 3aJaHud. [Ipu BBIMOJHEHWH KOHTPOJIBHBIX PAOOT HE JOMYyCKAeTCs HCIOIb30BaHUE
MOOUJIBHBIX YCTPOUCTB ¥ Ta’KETOB.

[Ipy 1OATOTOBKE K HMTOTOBOMY TECTUPOBAHUIO CTYJICHT JOJDKEH ITOBTOPHO M3YYHTh
KOHCIEKTBhl JIGKUMA M PEKOMEHJOBAHHYK) OCHOBHYIO M JIONOJHHUTEIBHYK JUTEpaTypy,
MPOCMOTPETh PEIICHUSI OCHOBHBIX 3aJay, PEHIEHHBIX CaMOCTOATEIbHO M Ha MPAKTHYECKUX
3aHATHSAX, @ TAKKE COCTABUTh MMCbMEHHBIE OTBETHI HA BCE BOIPOCHI, BHIHECEHHBIE HA YK3aMEH.



7. OueHOYHBIE CPEACTBA

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Koa koHTpO/IMpYyeMOil KOMIIETeH MU HaumenoBanue
Cemectp
(UJ1M ee 4acTH) OLIEHOYHOI0 CPeJCTBA
3 [1K-7.1, I1K-7.2, [1K-7.3 [TpakTuueckoe 3ananue. baysl 3a BKC
3 I1K-7.1, I1IK-7.2, TIK-7.3 Tectuposanue on-line (mpomexyTouHbIE
TecThl 1-9)
3 I1K-7.1, I1K-7.2, TIK-7.3 Tectuposanue on-line (uToroseIii TECT)
3 I1K-7.1, I1K-7.2, T1IK-7.3 M3yueHue 3J1eKTpOHHOTo y4yeOHuKa
3 IIK-7.1, [1K-7.2, [1IK-7.3 Bormpocs! 1151 caMOKOHTPOJIS
3 I1K-7.1, TIK-7.2, TIK-7.3 Bormpocsl k ax3ameny NeNe 1-60

7.2. TunoBblie 3alaHusl WJIM MHBIC MaTEepUualibl, He06XOI[I/IMI)Ie AJIA TEKyHIEro KOHTPOJIsA

7.2.1. [IpakTHYecKHe 3a1aHUA
(HaumeHoB8aHUe OYEHOUHO20 cpedCcmaa)
Tunossle npuMepsl 3a1aHUM
Homep BapmanTa 3agaum omnpeaemnsieTcss ¢ IMOMOIIBI0 TaONHIBI MO MepBoil OykBe Qamuiuu
CTYAEHTA.
Tabmuia. Beioop Homepa BapraHTa

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
3ananue 1

Tema: J{uddepenuupoBanne GyHKINN OJHON IepeMEHHON

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

Ne Bap. a) 0) 6)
2x2 + 5x — 3 o ox-VsxZ+ Vo3 + 1 2x + 3\3* 1
1 lim ——— ~ lim lim ( )
x->-3  x+3 x> (x +x)V7 — x + x2 x>0 \2x — 1
. 5xZ—4x-—1 Cox—1-Vx2+1 x + 3\
2 lim —— im 5 Z lim ( )
-2 x—1 x>0 3f3x3 43+ Vas + 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 VX2 —147%° 6x — 1\°*3
4 lim lim - lim ( )
x—3 x—3 X000 x12 £ x4+1—x x-00 \6x + 5
I 6x? +x—1 . VBx—1-V125x3 +x 5x + 1,>*7®
5 m, 1 lim = im ( )
x—— x + > X—00 Vx —x x—o0o \5x — 2




Ne Bap. a) 0) 8)
I 3x% —2x —1 x - Yx — V27x6 + x2 4x — 1\ 3
ot x+l =0 (x + Y2V + 22 xm0 \&x + 2
. . 3x2 —5x —2 o oVx+2-Vx2+2 | <4x+1>x+5
im
x2  x+3 x-0 4x* 1 —3Yx* —1 xoe \4x — 3
o Ix*+8x+1 o Vxt+24+Vx =2 o 2x+ 3\
8 li im - hn1< )
x—-1 x+1 x>0 x4 + 2 4++x =2 x—c0 \2x + 1
x% —4x +3 - V5x+2-38x3+5 S Nt
9 lim im m lim ( )
>3 x—3 x—e x+7—x x—o \x + 3
_ 2x®+3x -2 o x-V3x+1+V8Ixt —xZ+1 x — 10\3%*1
10 lm} 1 lim . lim ( )
-t x—1 oo (xt VRVE—x T a7 I\
i 8% 5x+1 . Vx+3-VxZ-3 6x — 7\>**2
11 1m 1 im 5 ” hn1< )
x5 x—3 x-03/35 4 _Ax*+1 x—00 \6X + 4
~ 6x%2—75x—139 VxS +3—-+Vx =3 3x + 1,25 +3
12 lim 1 im ¢ hn1< )
x—— x+; x—>oo\/x5+3+\/x_3 x-o \3x — 1
2x% —21x — 11 . Vax+1-V27x3 + 4 x+ 37
13 m im - n1< )
x-11 x—11 x—00 Ve — Vx5 +x x—0 \X + 5
5x% — 24x — 5 -~ xV7x = VBlxt —1 10x — 315*2
14 lim lim lim ( )
x5 x—75 oo (x + 44/x)Vx2 =5 x>0 \10x — 1
15 2x% + 15x + 73 . Va3 =7+ Vx2+4 <2x 1)"“
im
A x>0 x5 15+ vx xoe \2x + 1
2x? +6x—8 _ Vxb+4+Vx—4 x4 4\
16 e im i < )
x-o-4 X+ 4 x>0 3x6 +6 —Vx—6 x—00 \X + 2
3x% — 40x + 128 _ 4x% — V3 x4+ 5\
17 lim lim < lim ( )
x—8 x—8 X~ 3/x6 4 x3 +1 — 5x x—00 \x — 7
5x2 — 51x + 10 _ Vx+3-V8x3+3 5x + 3\**?
18 m im — - lim < )
x—-10 x —10 x>0 x +4 —3/x5+5 x—oo \5x — 2
3x2 +17x — 6 _x-V1lx ++25x* - 81 3x + 5\%*71
19 im lim lim (
x>-6  x+6 xoew (x — 7\ )WVaxZ —x + 1 x->0\3x + 1
. 15x2 —2x—1 . xV71x — V64x6 +9 5x + 3\ 2
20 lim . lim ' lim (
X3 X =3 xoe (x —3x)V11 + x2 x—00 \5x — 2
3anaua 1.2. Ilpoauddepenunponats qaHHBIE PYHKITUH.
H
omep 2) 6)

BapHUaHTa




Howmep

BapUaHTa a) 6)
4 1 Xsinv — eY =
1 y=2x5_x_3+;+3\/§ e*siny —eY cosx =4
3 s 2 x2In(y*+1)—y
2 =43 x2 —4x3 4+ 2
y x+ x4 —4x +x4
2 4 xsin’y +y = x?
3 =3t + x5 -2 — yry
y=3x"++x b
2 4 3_ L,y —
4 y:7\/z__5_3x3+_ y eYIlnx X
X X
5 6 =
S J’=7x+;—7\/x4+; arCtgy X+y
4 5 ; _
6 y=5x2—3/x4+—5—— ysinx +xcosy =x
x> X
— 5 _ -~ _ 5 e
7 y =3x . N +x5
/ 3 4 sin(xy) = x?
4 2 2 — .2
—9y2 4 3a - _ 2 y“cosx = x“tg 2y
9 y=8x"++x i
10 y=4x6+——3x7—l Inx®—e®¥” =y+1
X x*
7 2 X[V _ 22 _ 2 —
11 y=2Jx3——+3x*—— € x"—y" =3
by by
12 y:4x3___5x2+iz X3+3x2y+y3=1ny2
x
8 1 2 X _ 2,y —
13 y=5x3_x_2+;+4\/§ sin“e* — cos® e y
9 2 x
14 y=x—3+3x/x4—;+5x4 xy = arctg —
4 2y —
15 y = 27 cos(x +y?) =y
x> X
8 3 2 cinv — v2 o
16 y=F+;_4/x3+2x7 y“sinx = x“siny
Y 6 arctg(x +y) = xy
17 y:Sx +;_ x7_2x
4 5 x? + y? = arctg?y
18 y=10x2+3\/x5—;—ﬁ
3 4 2 i 3 —
19 y = [x5 —Z 4 — — 35 yesinx +y’cosx =2
x  x3
5 7 T — -
20 y=9x3+;_x_4+3/x7 xarcsiny = yarcsinx




3aganue 2

Tema: MuTerpupoBanue GyHKIIMU OJTHON IEPEMEHHOM

3agaya 2.1. BblUyuMCIUTh UHTETPAJIBI.

Howmep a) 6)
BapraHTa
L f e* p x+5 p
—dx —— ) 3,
V4 — e?x V2 —x —x?
x+4
2 f\/1+3sin2xsin2xdx dx
V2x2 +2x+ 1
earcsinx 2x +1
3 f dx dx
V1= x2 V2 + 3x — 2x?
xz 4x — 3
4 f—dx dx
V3 1 4x0 ot 3x 12
sin 2x 5x + 4
5 f—_dx dx
1+ sin?x V3x%2+4x+5
dx 5x—3
; & w3,
xV1—91nZx 5+ 4x — x?
7 cos 2x x—1 4
X
(2 4+ 3sin2x)3 X V2x%2 —5x+3
dx 4x + 3
8 fcoslnx— ————dx
x V1 —x — 3x2
9 J‘ s dx 3x + 2 d
CoS x * sin®> x — ———dx
X Vx? 4+ x + 2
10 j sin x d x—3 d
—dx —dx
Vcos?x + 4 V3x2+x+1
2 3x—1
11 Jlnx_“dx T N
X V1 —x— 2x2
Vx x—1
12 ¢ ux dx
Vx V4x2 —4x + 3
13 f e* p 3x+2
——dx
(7 —ex)4 1 — 3x — 4x?
3x+1
14 fx3 cos x* dx dx
V9x2 —12x + 5
15 f dx 4x — 5 4
sin? x (ctg? x + 4) Vx? +7x+ 13 g
16 ets8x p 3x —4
fcoszx x V21 + 12x — 9x2
1 x—3
17 f—t Vxdx ——dx
Vx 8 V2x2 —x+2




Howmep
BapHaHTa @) 0)
18 f 1 g
dx x
ex+\/_ VOx2 + 6x — 2
.[‘ x+4 d
x
19 oxZ —
/1+_2 2x4—3x+5
X
f 2x —1
20
smzx,/ctg x+ 4 V5 + 12x — 9x2
3agauya 2.2. Beruncnuts mwiomaas GUrypsl, OrpaHUuYeHHON JTUHUSMH.
Howmep Howmep
BapHaHTa BapHaHTa
X
1 y=5,y=2x,x= 11 y=x, y=3x, x =2
— — — X
2 y=x y=2x y=2 12 y=3, y=3x y=3
X
3 y=x, y=3x, y= 13 y=z,y=2x,y=4
X
4 y=§,y=3x,x=2 14 y=x, y=2x, x =2
X
5 y=§, y=3x, y= 15 y=0,y=2—-x,y=2-2x
6 x=0,y=2—X,y=4—2x 16 y:x'y:3x'y:3
7 y=x, y=3x, x = 17 x=0,y=3—-x,y=6—2x
8 y=0y=4—-4ry=4-2x 18 y=x, y=2x, y=4
9 y=x, y=2x x=4 19 y=x, y=3x, x=1
— —a o x
10 y=0y=3-xy=3-3x 20 y=§,y=3x,x=3
3ananue 3

Tema: (DYHKI_[I/II/I HCECKOJIbKHUX NCPEMCHHBIX

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*+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

3anava 3.2. BpraucanuTh NPOU3BOJHYIO IO HANPABICHUIO

Howmep Bexrop |
BapHAHTA OyHknus U Touka M,

1 u=4-x2—y?+z2—z (-1;2;-1) 841}

2 u=2xyz—x*+y? (2;1;,-1) {12;3;4}




Biﬁ;ﬁia Oynkiys U Touka M, Bekrop l
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?Ilnz (1;1;1) {3;-2;-6}
6 u=3x%—-2y?+z% —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 w = 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=x2+y?+52% — 6xy + 6xz — 6yz (1;1;1) {6;-2;3}
12 u=-2(x+2) -+ D> +4(z-1? (1;1;1) (-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) {-8-4;1}
16 u=((x+2y—2)>?%—xz (-1;2;1) {3;-6;2}
17 |u=G-D+@+2°-(1-2*+yz| (G-L1D -1,8,—4}
18 u=3x%+y%2+22) —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 BBITOJTHEHHSA

IpOBEpsSEMbIE BpPYUHYIO BBINOJIHSAIOTCS CTYJEHTaMH CaMOCTOSITEIbHO BO
BHEAYJAUTOPHOE BPEMsI, IIPH 3TOM HEOOXOMMO IPUBOIUTH B OJJAHKE OTBETOB MOJIPOOHBIE PEIICHUS
KaXI0M 3a7a4yll CO BCEMH IPOMEXYTOUHBIMU BBIUMCIEHUSAMH. PemeHus 3aaad MOryT OBIThH
BBITIOJTHEHBI OT PYKH B TETPAAsAX B KIETKY WJIM HaOpaHbI C MOMOINBIO pernakTopa ¢opmyin. Bee
rpaduKy JOJDKHBI OBITH MOCTPOSHBI B CUCTEME KOOpAMHAT ¢ coOiojeHneM macmTaba. B ciydae

3amanus,

PYKOITMCHOTO BapuaHTa, IPUCHIJIAETCS Ha IPOBEPKY (POTO BHIIOJHEHHOTO 3a/IaHUSl.




Kpurepum ouenkn
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 [IpakTuueckoe 3ananue 1. 3agaya 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 BOIIPOCHLI M3 0aHKa TeCTOBBIX 3ajaHud IJ19 MPOMEKYTOYHOTO H

HTOrOBOI'o TCCTUPOBAHUSA
(HauMeHOBaHUe OYEHOUHO20 CPedCmea)

Tunossle npuMepsl 3aaHUl

Moayab Ne 4. BBeneHune B MaTeMaTH4eCKUiIl aHAIH3
1. Kakast u3 GyHKIHI SIBIsSIETCS HEUETHOM, ECIIH. . .

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)

P2
2. UccnenoBaTh Ha YETHOCTh WJIM HEYETHOCTh PyHKIHI0 J = X+ SIN~ X — i/;

OTtBeT:

3. Haittu nepuon pyukuun f(x) = 3008% —sin6x ...

1 2 3 4 5
107 L3 107° Z 107
3 3 6 3

4. Kakol U3 HUKETIEPEUNCICHHBIX MTPEJEIOB CBOJUTCS K IEPBOMY 3aMeUaTeIbHOMY MPEACITY:

1 2 3 4




) n i arcsin x 1 : 1\
lim [ (x)] Z[Iim f(X)} it - limL+n) =e Iim(1+;] =e
X—>Xg X—>Xg n—0 X—>0
5x+2
5. Boruucnure npenen lim (3)( —2
x>0\ 3X+1
1 2 3 4
e e’ 5 -5
6 B i 3x2—4x+1
. berayuciaure npeaeia lIN———F— ...
PEAE T 3 27X
3
1 2 3 4
0 2 2 o0
3 9
. lim X3+ 2x% = 3x
- Boraucmmre npesten {IM 310
1 3 4
-4 4 o0 -0
2
X=X
8. Beraucnure penen  |im <4—)2 ...
x>0 2XT+1
1 2 3 4
0 1 L 0
E 4
_(2)
9. Beruucaute npeaen  |im gj
1 2 3 4
0 2 L 0
§ 4

10. Beruncnute npegen lim

COS X —CO0S2X

x>0 XSin2X
OTtBeT:
1
2Ny
11. Beruucnute npeaen lim arcsin- x
x—0 thgx
OTtBeT:
2tg(x +5)

12. Berauciare npefen 1M ————
V6+x-1

X—>-5

OTtBeT:

n—oo

13. Bwruucaute npenen Iim(

3X+2
4x +1

j2x—3




1 2 3 4
0 o0 1 e’
e 2
X—1ecmu—-1<x<?2
14. Haiinure Touku paspeiBa ynkimu f(X)=
2—X,ecmu2 < X<5
1 2 3 4 5
Touex paszpviea nem x=1 x=0 x=2 x=5

x-1

15. Haiitu Touku pa3pbiBa QyHKIUK Y=4 X ¥ ONPEASTUTH UX THIT

DN D W N =

. Touek pa3pbiBa HET
. x=0- Touka pa3pbIBa IEPBOro poja
. x=0- Touka pa3pbIBa BTOPOro pojia
. Xx=1- Touka pa3pbIBa IE€pPBOro poja
. Xx=1- Touka pa3pbIBa BTOPOro poja

Moayas S. IlpousBoaHass (PpyHKUMH OJAHOI0 He3aBHUCUMOIro aprymenra. Ilpuioskenus

MPOU3BOAHOMI

1. Haiigure y' ,ecimn Y = (Cos X)S"X...

sinx

1. y' =(cos)

(Incosx—sinxtgx)

2.y =(cos)

sinx

(cosxIncosx—sinxtgx)

sinx

3.y =(cos)

(cosx In cosx+sinx tgx)

4. y' =cosx In cosx—sin x tgx

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

1 2 3 4
1 1 (x+1) X +1
x*+1 27 +1) 221 " -1

3. IlpousBogHast BTOpOro mopsiaka GyHKIuu Yy = sin(4x2 —1) paBHa ...

S[cos[—*lxg - 1) — 8x? 51'11(—1:::2 - 1))

A4

8lcosldx? - 1J+ 8x sin(4x” - 1]]

chos[—'lxz - 1)

— 64x? sin[—'l x* - 1)

4. KacarenbHas K rpaduky GpyHKIEE o6pasyer ¢ ockio OX yron, pasubii 45° B Touke ...

1 2 3 4
(L:5) (1:7) (-111) (0.5:5)
5. HaknonHas acumnTora rpapuka GyHKIUU f (X) =x+e 33J1aCTCs YpaBHCHUEM BHJIA ...
1 2 3 4
y =X, IpH y=-X, npu y=X, npu y=—X, npu
X —> +00 X —> +00 X —>—0 X—>—0
6. Muddepentman GyHkuuu y = X paBeH ...




1 2 3 4
:Ix*_xln-'l-[zx- —'Ix*_x[l‘!c—ljdj —'Ix*_x_l(;c2 - '.c) -'Ijr_xln—'l-(‘:sc2 .
In4 '

7. MarepuanbHasi TOYKa IBUKETCS NMPSAMOJIMHEMHO MO 3aKOHy. Toraa yCKOpeHHE TOYKU B

MOMEHT BPEMCHHU PABHO ...
OrtBer:

8. IlpousBoanHast pyHK y 2X+3 paBHa

. HU3BOAHAA (DYHKIINA - BHA ...

VX? =2x+2
1 2 3 4
-7x+9 4x2 - x -1 2y 2y 22 3x-1
[x2—2x+2_\r [x2—2x+2\r x—1 [x2—2x+2_T

9. YpaBHEHHE KacaTeIbHOW K TpapuKy (QyHKIUU f(X)z —x* +3x* —=2x+1 B ero TOuUKe C

abciuccoit X, =2 uMeer BUL ...

1 2 3 4
y=-2xt5 y=-2x-3 y=2x+5 y=2x-3
x=2sin’t
10. ®dynkuus 3aaHa B NapaMEeTPUYECKOM BHUJIE o Torga mpou3BogHas TIEPBOTO
y=6c0s’t
nopsiika QyHKIMM 110 IEpEMEHHON X HMMeeT BHJ ...
1 2 3 4
9 9 2 2
- —cost —cost - deost
2 2 Ocost 2sint

1
11. Hanmensmree 3nayeHune Gynknuu f (X) =3 X+ COSX Ha OTpe3Ke {% ; 71'} paBHO ...

1 2 3 4
Sz _3 Ty i z
12 2 2 4 2

1
12. BeptukanbpHas acuMITora rpaduka QyHKIUU f(x) =/x-eX "4 samaercs YPaBHEHUEM

BHUIA ...
1 2 3 4
x=1 x=-4 x=4 x=0
13. Tpomssoanas Gpyskmuu X°—xy +y*=1 pasHa ...
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=igt;
14. ®ynkuus 3agaHa B mapaMeTPpUUECKOM BHUIE 1 . Torma mpoussoxnast Broporo
cost

nopsiika QyHKIMH 10 IEPEMEHHON X HMMEeT BHJ ...




1 2 3 4

y'=cos%t y'=cos%t y'’'=cos ?t y'=cos®t
. ctgx-1
15.Berauciure, ucrnomnb3yst mpasiio Jlonurams lim — 2
=% SIN4X
4
Ortger:
Mopnyas 6. HeonpenesieHHbIN HHTErpaJl.
Jx-2f
1. MHo)ecTBO mepBooOpasHbix Gynkiwn | (X) = HMeEeT BUJ ...
X
£ —8+/x + 4ln|x|+ C t+8J/x +4h|d+C
_ 3
x—4-fx +4hfx+C v 2 +amf+C
arccos’ 2x
2. MHOKeCTBO 11epBo0OpasHbIX GyHKIuH f (X) = ﬁ HMMECT BH]I ...
1-4x
1 2 3 4
1 1 1 1
—garcc053 2x garccns?’ 2x+ —garcces?’ 2x garr:r:ms3 2x+

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

1 2 3 4

2 2 x 2
X X - _ X
Z-(@m2x-1)]  Z-Qin2x+1): ~(xIn2x-1)+ - (In2x-1)+

e

4. MHOXeCTBO TIepBO0Opa3HbIX GyHKIuH f (X) = o 6 MMeEET BU ...
X" —0X
1 2 3 4
1, |3x—2 1, [3x—2 1 3x 1 3x
—hn +( —In +d —hn +( —In +
6 3x 3 3x 6 |3x—2 3 [3x-2
X+1
5. MHOKecTBO 11epBo0Opa3HbiX GpyHKuu f (X)—2 MMeEET BU ...
1-2x
1 1 . 1 1 .
— —+1-2x° + ——arcsin +/2x+C —f1-2x* + ——arcsin +/2x+C
2 2 2 A2
1 51 . 1 5 1 .
—Z1-2x" — —aresin +/2x + C ~+1-2x" ——arcsin /2x+C
2 2 2 2
sin 2x
6. MHO>€eCTBO IEpBOOOPA3HBIX PYHKIIUU f(X) = ———— WMeeT BUJ ...
3+ cos® X
1 2 3 4

gl g gl g
- 2+3+tcos" x 23+ cos x +| —+3+tcos x4+ Y3tecos"x+(C




7. MHOXECTBO MepBOOOPa3HBIX (DYHKIIMN UMEET BUT ...
2 2
—xz x—x2+6«\/§+(,‘ —xE\E+x2+6N/E+C
5 5
5 5
;xzf—x2+3\/§+(ﬁ‘ ;xzxf._—x2+6fug+(:‘
8. MHoxecTBO nepBooOpa3HbIX GyHKIUK f (X) = frtizi( UMeeT BUJ ...
+ 4x
1 2 3 4
L 2 L 2 d4arctg”2x+Q 1 2
—arctg” 2x+( 5 arctg” 2x + ( : Earcfg x+C
9. MHOXECTBO IEpBOOOPA3HBIX PYHKIIMM HWMEET BUJ ...
1 2 3 4
il ul il l
3¢3(x—3)+C e(x-1)+C 3¢3(x+3)+C e(x+1)+C
10. MHo>xecTBO nepBOOOPa3HBIX PYHKIIMH UMEET BUT ...
1 2 3 4
J6 /6 A J6 /6 ¥ /6 /6 J6 /6
—arctg —arctg - —arctg — - —arctg —
6 3 3 3 2 3
11. MHoecTBO nepBOOOpa3HbIX QYHKIIMH UMEET BUT ...
1 2 3 4
1 . 1 . | 1 . 1 .
—arcsin(3x—1 —arcsin (3x—1 — —aresin (3x — —arcsin (3x
9 ‘ 3 9
12. MHOKeCTBO 1epBOOOPa3HBIX (PYHKIIUH f(X) =sin® X-C0S” X mMeer 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 —cos x+C
13. MHOXecTBO MepBOOOPa3HBIX (YHKIIUU UMEET BU ...
—wf4—x2+33rcsm;+(,‘ w£4—x2+33rcsm;+c
—af4— 7 —Barcsm;+(’j‘ 4-x? —Barcsm;+C
X
14. MuoxecTBO TIepBooOpa3 f(x)= ee
HOYXECTBO MepBooOpasHbIX GyHkimu f(X) m UMEET BH/
1 2 3 4
1 ’ 1 ’ 1 _ 2
—Ectg(l+3x2 Ectg{1+3x2 )- Ei‘g{1+3x2 )+ crglt+3x2 )




15. Cpenu HUKENEPEUHUCIEHHBIX BBIPAKEHUIN BEIOEPUTE BEPHEIE. . .

a-1
1. fu“du: u +Cc a#-1
a-1
2. jd—uzlntg(g+£j+c
cosu 2 4
du u
3. |—=Ihjtg—=|+cC
J.sinu g2
4I du :lamﬁn—+c
a’-u® a a

du
5. =—ctgu+c
jsmzu g

Moayasb 7. OnpeneneHHbIA HHTErpaJl

1. I[J'IH OIIPpCACIICHHOI'O MHTCIpaJia CIIPaBCAJIMBO PABCHCTBO ...

T x x
3 3 6 3 6§ 3
X X
I dx=10 I deEI dx
> 9 9
7y cos2x y coslx 5 cos2x
5 3
X X x x
—_ —_ _ —+T
6 3 6§ 3 6 6 3
X X x
_[ dxzz_[ dx _[ dx = _[ dx
2 2 2
_ cosx _ cosx _cos2x ;. cos2x
-— -— -— -—+T
6 6 6 6
r
2
s X
I
2. OnpeiesieHHbIN HHTErpa 2 paBeH ...
T
2
1 2 3 4
T 0 T
| e il
2 2 2

3. Inomane ¢urypel, U300pakeHHOW Ha PHCYHKE paBHA




4[5/10 — 4) 2(10410 - 27)

3 3

4. 3HaueHue OIpe/IeJICHHOIO UHTETpalla

3

2x—x?
Ie dx NPUHANICIKUT IPOMEKYTKY ...
-1

1 2 3 4
i.4e ﬂi [4’9-‘4’93] _i«-ﬂ
e.‘l h - E‘J e‘J :
5. OnpesieieHHbIA UHTETPaJl  PABEH ...
1 2 3 4
1 1 1 1
4 6 8 3

6. Ilowaaps GUrypsl, OrpaHUYeHHON mapabonoil Y = —X° +4X+5 u ocbio OX, paBHa ...

1 2 3 4
36 38 02 122
3 3
7. @OyHkuuMs Y= f(X) 3aJaHa W HENpephblBHA Ha BCEH 4YHMCIOBOW mpsiMoii, au b —

JeHCcTBUTENbHBIC YncIa. Torma BCPHO YTBCPIKACHUC ...

by e e | Dy
-
—
5
,'.'.<
|

B4

J/(x)x

atd

43 b
4a a

8. OnpeneneHHbIN HHTETPAT

[ E—

o|

2COS\/§
. x

paBeH ...

1

-5

2
A3

3
3 2-
2

9. Ilmomans Qurypsl,

paBHa

M300pakeHHOM Ha PHCYHKE




1 2 3 4
275 5 135 70
6
10. HecoOcTBEeHHBINM UHTETpAT
1 2 3 4
paBeH 3 paBeH - 3 PacxXoIUThCS paseH 1

11. Tlmomans ¢urypsl, H300paXCHHOW Ha PHCYHKE
paBHa

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

13. O6beM Tena, MONYYEHHOTO BpamleHHeM BOKpPYr ocu OX KPUBOJMHEWHOW TpareruH,
o 2
orpaHuueHHOM muHuAME Y = X°, X=4 paBeH ...

1 2 3 4

60 = 2 T 4 7

14. O0beM Tena, MOJYYEHHOTO BpalleHHeM BOKpyr ocu OY KpHBOJIMHEHHOW Tpameruu,
-~ 3 2
OrpaHUYCHHOU MHHUSIMU Y~ =4X", Y =2 paBeH ...

1 2 3 4

4 2 3r Vs

15. JInuHa AyT KpUBOKH OT TOYKH O(O;O) JI0 TOYKH B(4;8) paBHa ...

1 2 3 4

8 8 ¢ 8( 8(
E(}Guﬁ_ﬂ—l) E(}ﬂxﬂfl_ﬂ+l) E@w”:—l) §@ﬁ+1)




Moayab 8. OyHKIUN HECKOJbKHX NePeMeHHbIX

ou
1. YacTHas npou3BoIHAS 6_ (GYHKIMHA UMEET BT ...
X

1

2

3-!—2

2xy

gl
3:{‘}-‘3—2}’2 +

2. YacTHas mpou3BOAHASI BTOPOTO MOPSIKa 5 (yHKIIUU UMEET BULT ...
X

2

1 2 3 4
2 I+ 2 1+ ¢ 'y — 7 xv—
yle=l x“e™ ay(xy +1) ! yle®-l
0z y
3. YacTHas npoM3BOIHASL ~ (GYHKIMU Z = arcCOS— WMeeT BH ...
y X
1 2 3 4
1 1 v X
22 2 2 22 2 2
X“ -y -y XafxT = -y

2

4. YacTHast IpOU3BOIHAS] BTOPOTO MOPSIKA PV GbyHKIMK Z = In(2x + 3y) UMeeT BUJ
y

1

2

3

o

(2x+3y)’

4

(2x+3y)’

6

(2x+3y)’

5. Tlonuerit quddeperiman GyHKIUH Z = 4¢3 pmeer Bux ...

dz =4 714 ((2x - 3y)dx - 3x

dz = 4% 739 ((2x =3y )dx — 3xdv)

dz = -4 7 1n 4 (3xdx — (2x - 3)

dz =4 77 1n 4 - (dx + dv)

z
6. YacTHas mpon3BOIHAS S— byHKIIMU Z = COS(ZX —3xy) MMeeT BUJI ...
y

3xsin(2x —3xv)

—(2-3y)sin(2x - 3xy)

— 3xsin(2x - 3xy)

—(2x - 3xy)sin(2x — 3xy)

7. YacTHast mpou3BOAHAS g—z, dynKIIE Z =+/2Xy +Y* +5 nMeer BU ...
X

1

2

3

4

X

\2Xy +y® +5

2y

\2Xy +y® +5

y

\2Xy +y® +5

y

24/2xy +y* +5

8. HacTHas mpon3BOAHAsI BTOPOTO MOPsIKa

2

0yoX

2
byHKIMM Z = (X2 + yz) AMeEET BULL..

L |

2

3

4




12x% +4y?

4x* +12y*

8xy

4x

9. YacTHas npou3BOAHAsI BTOPOTrO MOPSIKa

2

0°z
e dyskmmm Y =In{/x* +y® nmeer Buz...
X

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

10. YactHas mpou3BoHAs BTOPOTO MOPSIIKA

2

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

0yox
1 2 3 4
y'-x* Xy X -y’ &
(< +y?) (" +y?) (< +y?) Ky

11. YacTHas mpou3BOHAS BTOPOTO MOPSAKA

2

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

1 2 3 4
y: -x* oy X’ -y’ X
(¢ +y) (¢ +y*f (¢ +y) ey

2

z
12. YactHast mpou3BOIHASI BTOPOTO MOPSIKA EYEl dyrkmmn Y = In+/x* +y® umeer Bu. ..
y

1 2 3 4
yz _x2 ~ 2y X2 _yz 2x
(x2 +y?) (x? +y?) (x2 +y2f VX2 +y?

13. YacTHas npou3BOIHAS % ¢byuknun arcsinxyz + 2x —3y +4z =0 umeer Bu. ..
X

o Xy ++1-x°y?z%

- yz+1-x2y’2%

o Xy +4/1-x*y*2%

- yz+ 21— x2y?z%

. Xy — 41+ x°y%z*

- yz— 2,1+ x’y?z%’

S - Xy + 4 /1-x*y?z%

- yz+2,1-x2y’z®

14. YactHas npou3BoIHAs Z—Z byukun arcsinxyz + 2x —3y +4z =0 umeer BuUII. ..
y

oo W+ 4,1+ x?y?z°

C xz-3 1+ x2y?

y

o Xy +4,J1-x*y?z°

Xz —3y/1— x2y?z?

y
oo X+ 4,1+ x*y?z°

 x —3/1+ x%y?2?

y

o XY + 44/1— x?y?z°

y

Xz —31-x*y?7?




15. YacTHas mpou3BoHAs :jj—ltj byHKIMHA U = In(x2 + yz), 20e x=t, y= t? umeer Bu. ..

1 2 3 4

21+ 2t?) In(t®)- 6t° 1 2t +1?)

t+t2) th+t° th+t2)

KpaTlcoe OnmucaHue: HpOMe)KYTO‘-IHbIG TCCThI BBIIIOJHAKOTCA II0CJIC HU3YUYCHHA KaAXIOTO U3
QJICKTPOHHBIX y‘Ie6HI/IKOB.

Kpurepuii ounenku. Kaxnpiii u3 npomexxyrounoro tecta 2-9 cocrout u3 10 3amanuii u kaxmoe
3amanue onenusaercs B 0,1 6amn

0,1 6ay — 3aaHKE BHIMOTHEHO BEPHO

0 GayuTOB 3a1aHKE BHITIOJTHEHO HEBEPHO

[Tpomexxyrounsrii Tect 1 cocrout u3 10 3amanmii n kaxaoe 3aganue oneHnBaercs B 0,2 6aa.
0,2 6ayia — 3a1aHKE BBIMOJTHEHO BEPHO
0 GayuToOB 331aHNE BBHITIOJHEHO HEBEPHO

[Tocne BbicTaBieHus npenoaasarenem 6amioB B rpagy BKC y crynaenra oTkpbIBaeTcst JOMYCK K
HTOr0BOMY T€CTHPOBAHHMIO, KOTOpPOe cOCTOUT U3 40 3amaHuil U KaKJ0€ 3aJaHUE OLICHUBAECTCS B
0,75 6auia.

0,75 6amna — 3aj1aHuE BBHITTOJIHEHO, BEPHO

0 GayuTOB 331aHKE BBHITIOJHEHO HEBEPHO

7.2.3. Bonpocsl 1Sl CAMOKOHTPOJIS

Monayab Ne 4. BBeneHune B MaTeMaTH4eCKHil aHAIH3

. x-1
1.  Bsmuucmure npegen lim ——
L X 42
= 0
. X' -4
2. Bpruucnure npezen lim ——
2 X 42
= 4
. AXC + X
3. Bsmuucmute npegen M ———
X—>00 1_ X3

= 4

Monyab 5 «IIpou3BogHast (PyHKUHMH OJHOI0 He3aBHCHMMOro aprymenrta. Ilpuioxenus
MPOU3BOJIHOIN»
4. VI3 HIKenepeunclIeHHbIX 3a/1a4 BEIOEpUTE T€, KOTOPBIE CBOAATCS K HAX0XKJICHUIO
IIPOU3BOJHOM. ..
BBIYHCIIEHUE CUJIBI TOKA
HAaXO0’KJIEHUE MacChl HEOJJTHOPOJHOTO CTEPIKHS
HaXO0X/I€HNE MTHOBEHHOW CKOPOCTH
HaXO0XICHUEC CKOPOCTHU XUMHYECKOH pC€aKknuu B MOMCHT BPEMCHU t
BBIUMCJIEHHUE JUIMHHBI 1yTH IJI0OCKON KPUBOU
W3 HmkenepeunciaeHHbIX (OpMYIT BEIOEpUTE BEPHBIE. ..
C’ =1, C=const
(UVy=U’vV- UV’

O00RNON




(UxV)y =U+V’
(U j,_ Uu'v -uv'
V V?
(CU)y=cCu’
W3 HIKenepeunciIeHHbIX (OpMyIl BEIOEpUTE BEpHBIE. ..
(Xm)l — me—l

(/nx)" = 1
X
(ex)l — ex

(tgx)'=——
COS X
(aX )I — aX
W3 nepeuncieHHbIX 3a/1a4 BEIOEPUTE T€, KOTOPBIE CBOIATCS K HAXOXKJIESHUIO MPOU3BOTHOM. . .
HaXO0XJEHUE JTUHEMHOMN MIIOTHOCTH CTEPKHS B TOUKE X
HAXO0XJICHHE YTIIOBOTO KO3 UIMeHTa KacaTeabHON
BBIUMCIICHHE PAOOTHI, IPOU3BEICHHOW CHUIION TIPU TIEPEMEIICHUH TOYKH
HAXO0XJICHUE [IEHTPa TSHKECTHU TUIOCKOM (PUTYpHI
HaXO0XJEHUE CHJIBI TOKA B MOMEHT BpeMeHU t

ROOREYO O B B H°2FH © ©

Monyab 6 «HeonpenesieHHbI HHTErpa»»
8.  Cpenu HWKENEPEUHCICHHBIX BBIPAKEHUI BHIOEPUTE BEPHBIC

a-1

O ju“du: +C a=-1
a-1

M d—uzlntg(ﬂ+£J+c
cosu 2 4

M fj—uzlnthJrc
sinu 2

O ILzlarcsinEJrc
a’—-u> a a

du

M I ——=—ctgu+c
sin“u

9. Cpenu HIKENEPEUHCICHHBIX BBIPAXXEHUN BBIOEpUTE BEPHbIE

O ﬂ=Intg(£+£j+c
cosu 4 2

| i=Intg[£+£j+c
cosu 2 4

O I dl: :In‘tg[—+—j+c
cos“u

MI au =fgu+c
cos’u
du u o

O =Inttg| —+—=||+¢C
Icoszu g(4 2)




10. Cpenu HIKeNepeuncIeHHBIX BEIPAXKEHUN BHIOCPUTE BEPHbIC

O J.fj—uzctgu+c
sin u

du
O =ctgu+c
-[sinzu 9

| I du =—ctgu+c

O _d—u:Intg(E+£j+c
sinu 2 4

M fj—uzlnthJrc
sinu 2

11. Cpezu/l HIDKETIEPEUYHCIICHHBIX BBIPAKEHHI BEIOEPUTE BEpHBIC
o r L

O IL=iarctg—+c

Ju?+a*> a a

du . a
O I—=arc5|n—+c
a’—u? u

u
= arcsin — + c

=In‘u+ u®+a?|+c

u
= arcsm —

Moayasb 7 «OnpenesieHHbIH HHTETPaJ»
. . 2
12.  BBIYHCIUTE ONpEEEHHBII HHTErpan | 1 (3x?% — 1)dx

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

14. BeruucnuTh miaoua s GUrypsl, OrpaHUueHHON JTUHUSAMU
y=0 y=x, x=1

= 0,5

15. BoruncnuTh miomaas GUrypsl, OrpaHu4eHHON JIMHUSAMU
y=0 y=x, x=2

= 2

Monayab 8 «®YyHKIUM HECKOJbKHX MePeMeHHbIX»
16. YcrtaHoBUTE COOTBETCTBHE MEX/Y YACTHBIMU MIPOU3BOIHBIMU M UX 3HAYCHUSMU B 3a/IaHHBIX
TouKax /g GyHKIMU Z = arctg(xy):

0 z—; B Touke P(2;1) ---0,4

0 Z—i B Touke P(0; 1)---1

O Z—)Z/ B Touke P(1;1)---0,5

17. Haiitu rpaguenT GyHkun 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

x24y2

Haiitu f(1,1), ecu f(x,y) =
1

2xy

BrI6paTh yacTHBIE NPOU3BOAHbIE GyHKINT Z = Xx* - 2x%)3 +3° + 1.
/ — 2.,2
z, = —6x°y

z), = 4x3 — 4xy3

Zyy = —12
zy, = —12y?

Z)/, = 5y* — 6x2y?
zy, = —12xy?

KpaTKOC OlMMCAaHHUE U PEIJIAMEHT BBINOJTHCHUSA
I[J'ISI CaMOCTOATEIbHON MNPOBCPKHU YCBOCHHA TCOPCTUUCCKOTO Marceprajla CTYACHTY

H€06XOI{I/IMO OTBCTUTH HA BOIIPOCHI AJI1 CAMOKOHTPOJIA.

Kpurepum oueHku:
He onenuBaercss B Oamiax, MCHOJB3YEeTCS CTYJAEHTaAMM JAJIi CAMOKOHTPOJI MOJIYYEHHBIX

3HAHUU 110 JUCIUIIIIMHE

7.3. OuneHo4HbICe CpeACTBA [JIsi NPOMEXKYTOYHOH AaTTeCcTAllMM MO0 HTOraM OCBOCHHS
AUCHHUILINHBI
7.3.1. Bonnpochl K IPpOMeKYTOYHOI aTTecTaluu
CemecTtp 3
Ne B
OIpPOCHI K IK3aMeH
n/n P y
1 JlaiiTe ompenenenue (GyHKIUM onHOW mepemeHHON? I[lpuBenute npumep (QyHKIUH OAHON
nepeMeHHOoM. YKaxkuTe criocoObl 3a1aHusl PYHKIIUY OJTHOM NMepeMEeHHOH.
2 [Tonstue obGnactu ompeneneHuss (QyHKIUM OAHON mnepemeHHOW. Ormpenenenue rpaduka
(byHKIIMHY OJJHOW EPEMEHHOI
3 |HaiiTe onpeneneHusi 0OpaTHOM M CIIOKHOW (DYHKIIMK 0JTHOW mepemenHoi. [IpuBeaure npumep
4 OCHOBHBIE ~ XapaKTEPUCTUKU  (QYHKIUM  (MOHOTOHHOCTb,  YETHOCTb  HEUETHOCTbD,
MEepPUOINYHOCTD)
5 [[lepeuncante OCHOBHBIE AI€MEHTapHbIE PYHKIMHU U UX IpadUKu.
6 |[aiite onpeneneHue npeaena GyHKIUU OJHON IEpeMEHHON B TOUKE.
7 JlaiiTe omnpeneneHus OECKOHEUHO MajblX U OECKOHEYHO OONBIIMX BEIUYMH. YKaXHUTE CBA3b
MEX1y HUMH




Bonpocsl k 3k3ameny

Hepe‘II/ICHI/ITe CBOMCTBA 0ECKOHEYHO MAJIbIX BEJIMYUH

JlaiiTe ompeselnieHne DSKBUBAJICHTHO-OCCKOHEUHO ManbiX BenuuuH. [IpuBenure Tabmuie

; SKBHBAJEHTHO-MAJIbIX BEJIMYUH

10 [YkaxwuTte cBsA3b MeXy GyHKIIUEH, €€ TpeIesioM M OECKOHEYHO MajIoi BETMYUHON

11 |daiiTe onpenencuue npenena GyHKIMU IIPH X—>00

12 (ChopmynupyiiTe OCHOBHBIC TEOPEMBI O TIpeIeiax

13 |CpoiicTBa npenenoB GyHKIMN. 3aMedaTeTbHbIC IPEIEITbI

14 |ChopmynupyiiTe onpenencHre HenpepbIBHOCTH (DYHKIIMU B TOUKE.

15 ChopmynupyiiTe TeopeMy O HENPEPHIBHOCTH JJIEMEHTApHOH (QYHKIMH. YKaKUATE ef
MICII0JIb30BaHUE IIPU BBIUMCIEHUH MTPENIETIOB

16 |YkaxuTte cBolicTBa (YHKIMH, HENPEPHIBHBIX HA 3AMKHYTOM HHTEpBaJIe

17 Kakue Touku Ha3bIBalOTCS TOUKaMM paspbiBa GyHkuu? [laiite onpenenenue Touek paspsisa |
u Il pona.

18 /laiiTe ompeneneHre MPOM3BOIHON (PYHKIIMU OJHOM MEepEeMEHHON. YKaKUTe reéOMETPUUECKHM
CMBICJI IPOM3BOAHON (DYHKIIMU OJTHOM NTEPEMEHHOMN

19 VKakuTe MpaBuUia HAXOXKAECHUS IPOU3BOAHOM CyMMBI, HPOU3BEICHHUS, YaCTHOIO JIBYX
(byHKIMH GYHKIUU OJJHON IepeMEHHOM.

20 [IIpuBeanTe TaOIUIly TPOU3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (YHKIIHIA.

21 [Yro takoe auddepennnan GyHkuun. 3anumute GOpMyy U €r0 BHIYUCICHUS.

22 [Banwmute Tabaumy audQepeHnanoB OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIHIA

23 Kak wucnonp3oBate aupdepeHunan (yHKIMM OJHOM IEepeMEHHOW B NPUOIMKEHHBIX
BeIuMCIeHMsIX. [IpuBeanTe npumep.

24 | laiite onpeneneHue MPON3BOIHON BBICITUX MOPSIKOB I QYHKIIUU OJTHOW NTEPEMEHHOM .

o5 Ykaxure HeoOXoIuMble M JOCTaTOYHBIE  YCJIOBUS ~ BO3pacTaHus M yObIBaHHUSA
b depeHpyeMoil GyHKIIMM OJJHOW EPEMEHHOM.

2% Uto Takoe sKCTpeMyMBbl (min ¥ max) GyHKIHUU oJHOU mepemMeHHoi? KakoBbl HE0OOXOMMBbIe
yCJIOBUS CYyHIECTBOBaHMsI SKCTpeMyma?

27 'YKa)kuTe 10CTaTOYHbIE YCIOBHE CYIIECTBOBAHUS min M max (pyHKIHUU OJHOM MepeMEeHHON B
TOUKE.

28 [BanmmmTe npaswiio Jorapudmudeckoro auddepeHnupoBaHus

29 Chopmynupyiite mnpaBwio Jlonmurans aias  BBIYMCICHHMS TPEAEIOB U pacKphITHUS]
HeonpeneneHHocteit (0/0, oo/, 0-00).

30 [TpuBenure Qopmynsl Telimopa um Maknopena s ¢yHkoun f(x). Kak MoxHO uX
MCTIOJIb30BATh JIJIsl BHIYMCIIEHUH 3HaUYeHUH (DYHKIIMHU C 3aJaHHON TOYHOCTBIO?
/laiiTe TOHSATHE BBIMYKIOCTH M BOTHYTOCTH Tpaduka GYHKIMM B TOYKE. YKaKHUTe

31 [HeoOXomuMBblE M JIOCTaTOYHBIE YCJIOBMS BBIMYKJIOCTH (BOTHYTOCTH) Tpaduka (yHKIMHM B
TOUKe.

30 Kakue Touku uig rpaduka (QyHKIUHM SBISIOTCS TOYKaMHU Ieperuda? YKaKuTe YCIOBHS
CyIIIECTBOBAHMS TOUEK Mepernoa.

33 /laitTe onpenenenus acumMnTot rpaduka ¢pyHkiuu. Kakue acuMnToTsl OyAyT BepTUKAIbHBIMU
HaKJIOHHBIMH, TOPU30HTaNIBHBIMU? [IpuBeinTe npumMep.

34 /laliTe ompeneneHus MEPBOOOPA3HON W HEOMPENEICHHOTO WHTETpasl i (DYHKIIUU OIHOU
nepemeHHoi. [IpuBenure npumep.

35 [ChopmymupyiiTe OCHOBHBIC CBOMCTBA HEOTPEICIICHHBIX HHTETPAJIOB.

36 [[IpuBeanTe TaOIUITy HEOTIPEICIIEHHBIX HHTETPAJIOB.

37 |ChopmynupyiiTe npaBuJIoO HHTETPUPOBAHNUS 3aMEHOM nepeMenHoi. [lpuBeaure npumep

38 CdhopmynupyiiTe NpaBUIO MHTErpUpOBaHMs MO yacTAM. Kakue MHTErpanbl BBIYHUCISIOTCS

M MetoznoM? IlpuBenure npumep




n/n

Bonpocsl k 3k3ameny

39

ChopmynupyiiTe mpaBuiIa HHTETPUPOBAHUE TPOCTEHUIITUX APOOECH

40

ChopmynupyiiTe  TpaBWIO  HHTETPUPOBAHHWE  PANMOHAIBHBIX  (YHKIUH.  (METO[
HeomnpeaeIeHHBIX KO3 PHUITHEHTOB)

41

CdopmynupyiiTe npaBuia HHTErPUPOBAHUS TPUTOHOMETPUUYECKUX (PYHKIIMA.

42

Chopmynupyiite npaBuia HHTETPUPOBAHUS HPPATMOHATBHBIX (YHKIUH.

43

UTo Ha3bIBAIOT MHTETPATBHOW CymMMOW (YHKIMH, 3aJaHHON Ha oTpe3ke? Kak ee cocTaBUTH?
[ [puBeauTe MpuMep

44

Uto Takoe onpeneneHHblid nHTerpan? Kakos ero reoMeTpuyecKuii CMbICH?

45

ChopMmynupyiiTe CBOICTBA ONPEICICHHOTO HHTErpaJa.

46

Y kaxxuTe CBsI3b OIpeIeIEHHOT0 HHTErpasia M MepBooOpa3HOM OT MOAUHTETPATIHHON (QYHKIINH.

47

Dopmyna HeroTona-JIelOHUIIA Ui BBIYUCIICHUS OINPEACIECHHOTO0 WHTETpalia M yCIOBHE €€
MCII0JIb30BAHUS

48

ChopmynupyiiTe TpaBUiIO 3aMEHBI TIEPEMEHHOW B OmpeiesieHHOM HHTerpane. IlpuBenute
npuMep

49

ChopmynupyiiTe TPaBUIO HWHTETPUPOBAHUS TI0 YACTIM B ONPEACICHHOM HWHTETpae.
[ [puBenuTe npumep

50

Breiuucienue I1iomaged MIOCKHX (1)I/Il"yp B TPAMOYTOJIbHBIX KOOpJAWHATAX € ITOMOUIBIO
OITPCACIICHHOIO MHTCTpajia.

51

Briaucnenue miomnagm CCKTOpPAa B HOJ'IHpHOfI CUCTCMC KOOPpAHAT

52

BpluncieHue JIMHBL 1YY KPUBOM B IIPSIMOYT'OJIBHOW CHCTEME KOOPIMHAT.

53

Brruncienue o0beMa Tena 1o 1omasiM MONepeuHbIX CeUeHUM

54

Boruriciienne o0beMa Tesia BpaIleH st ¢ MOMOIIBIO OMPEAeIeHHOr0 HHTerpaia Bokpyr ocu OX
u QY

55

I[aﬁTe OIPCACIICHUS YaCTHBIX ITPOU3BOAHBIX OT (I)YHKI_II/II/I HCCKOJIbKHUX IICPEMCHHBIX.

56

I[aﬁTe OMpCACIICHUA YaCTHBIX ITPOU3BOJHBIX OT (bYHKI_H/II/I HECKOJIBKHUX ITCPECMCHHBIX, 3aJJaHHOM
HCSABHO.

57

/laliTe ompeneneHuss 4YacTHbIX Mpou3BOAHBIX Beicmiux mnopsakoB @OHIL Kak Haiitn
CMEIIaHHbIC POU3BOJIHBIC MPOU3BOJIHBIX BBICIINUX MOPSIKOB?

58

Kak Haiitu quddepennnan Bpicmmx nopsiaikos GHIT?

59

JlaiiTe ompeneneHue KacaTeNbHOW IJIOCKOCTM M HOpPMalb K IOBEPXHOCTU. 3alUIIMTE HX
(bopMyIIbI

60

Uro Ha3bpIBAalOT TOYKOW MakcuMyMa (YHKIMM HECKOJIBKMX TIepeMeHHbIX? KakoBbl
HEe0OX0IUMBbIE YCIIOBHS CYIIECTBOBAHUS TOUEK MaKCUMyMa?

61

Uro Ha3piBalOT TOYKOW MHHMMyMa (QYHKIMHM HECKOJbKMX IepeMeHHbIX? KakoBbl
HEe00X0IMMbIE YCIIOBHS CYIIECTBOBAHUS TOUYEK MUHUMYyMa?

62

[YKaxuTe J0CTaTOYHbIE YCJIOBHS CYIIECTBOBAHMS MMHHMYMa M MakCUMyMma (DYHKIUHU JIBYX
[IEPEMEHHBIX B CTAIIMOHAPHOM TOYKE.

63

Uto HaszwiBaroT rpaguenToMm ®HP. Vikaxute hopmymny uist ero HaXOXKISHUS.

7.3.2. Kpurepuu U HOPMBbI OLlEeHKH

dopma
NnpoBeIeHUs
Cemectp . Kputepuu u HOpMBI OLIEHKHU
MPOMEKYTOYHOM
aTrecTanuu
DK3ameH (1Mo Crynent HaOpan 85 u 6omee
3 HAKOMUTEILHOMY COTJIMYHOY 0aJJIOB IO pe3yybTaTaM OCBOCHUS
pEUTHHTY) Kypca




Cemectp

dopma
NMPoBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKHU

Cryaent HaOpan ot 70 mo 84
«XOPOIIO» 0aJJIOB IO pe3yybTaTaM OCBOCHUS

Kypca

Crynent Habpan ot 55 1m0 69
«yIIOBJICTBOPUTEIBHO» | OAJJIOB 1O pe3yIbTaTaM OCBOCHHUSI

Kypca

CryaenT Habpan MmeHee 55
«HEY/IOBJICTBOPUTEIILHO» | OAJIOB 1O pe3yabTaTaM OCBOCHHS

Kypca




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Ne
n/n

ABTOpBI, COCTABUTEIHN

3arsiaBue (3arojioBoK)

Tun (y4yeOHHK, yueOHOe
nocooue, yueoHo-
MeToauYecKoe nmocoomue,
NPAKTHKYM, Ap.)

T'ox m3panus

KoauuecTBO B
HAY4YHOH
onobamoTeke /
Haumenosanune O6C

®duxtenronsl, I'. M.

Kypc nuddepenunansHoro u
MHTETpaJIbHOTO Hcuucienus. B 3-x T1. Tom
1 : yueOHuK ans By3oB / I'. M.
®uxrteHronsl]. — 16-e u3m., crep. —
Cankr-IlerepOypr : Jlans, 2022. — 608 c.
— ISBN 978-5-8114-9332-6.

yu4eOHUK

2022

9BbC «Jlaup»

®duxtenronsl, I'. M.

OCHOBBI MATEMATHYECKOTO aHAIHM3A |
y4eOHUK i By30B / I'. M. OUXTEHTOJIbII.
— 13-e u3n., crep. — Cankr-IlerepOypr :
Jlanb, 2022 — Yactb 2 : OCHOBEI
MaTeMaTrnyeckoro ananmza — 2022. — 464
c. — ISBN 978-5-8114-9256-5.

yu4eOHUK

2022

9BbC «Jlaup»

Tyran6aes, A. A.

OCHOBBI BBICIIIEH MaTEMATUKH : y4eOHUK /
A. A. Tyran6aeB. — Canxkt-IlerepOypr :
Jlanp, 2022. — 496 c. — ISBN 978-5-8114-
1189-4. — TekcT : 2JIEKTPOHHBIN

yueOHUK

2022

9BbC «Jlaup»

Hemugosud, b. I1.

COopHUK 3a/1a4 U YIPaXHEHUH 110
MaTeMaTUYeCKOMY aHaIH3y : yueOHoe
noco6ue st By30oB / b. I1. JlemugoBuy. —
24-¢ w3n., crep. — Cankr-IlerepOypr :
Jlansp, 2022. — 624 c. — ISBN 978-5-8114-
9078-3. — Tekcr : anexTpoHHSIH // JIaHb :
JNIEKTPOHHO-OMOIMOTEYHAs! CHCTEMaA. —
URL.: https://e.lanbook.com/book/184105
(mata obpamenus: 06.09.2022). — Pexum
JOCTYTIA: ISl aBTOPHU3. TIOJIb30BATEIICH.

yuebHoe rocodue

2022

9BbC «Jlaup»




8.2. lonostHuTEILHAS JIUTEPATypPa

Tun (yueOHuK, yueOHOe

KoanuecTBOo B
HAY4YHOM

Ne nocooue, yuedHo-
wn ABTOPBI, COCTABUTEJIH 3ar;iiaBue (3aroJji0BoK) METOIHUECKOE OCOBHe, TI'ox u3nanus oudamoTeke /
HaumenoBanmue
NPaKTHKYM, JP.) 3EC
1 | IlIunayes B.C. Beiciias matemaruka : yueOnuk / B.C. VYuebHuk 2019 9bC
IIunaues. — Mocksa : UTHOPA-M, 2019. «ZNANIUM.CO
— 479 ¢. — (Bricmiee oOpa3zoBaHue). — M»
www.dx.doi.org/ 10.12737/5394. - Tekcr :
anekTpoHHbId. - URL:
https://new.znanium.com/catalog/product/99
0716
2 | Pxesckuii C.B. Bricmas matemaruka : yueOnuk / C.B. VY4aeOHuk 2018 3BC
PxeBckuil. - Mocksa : Undpa-M ; «ZNANIUM.CO
Znanium.com, 2018. - 814 c. - (Bsiciee Mp
obpazoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anekTpoHHbIH. - URL:
https://new.znanium.com/document?id=337
456
3 | HanunoB FO.M., XKypbenko | MaremaTuka : yueb. mocobue / VYuyebHoe nmocobue 2019 3BC
JI.H., Huxonosa I'.A., F0.M. [Janunos, JI.H. Xyp6enko, «ZNANIUM.CO
Huxonosa H.B., Hypuesa I'.A. HukonoBa, H.B. Hukonona, C.H. M»

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

Hypuera ; nmox pex. JI.H. XKyp6enxko,

I'.A. HukonoBoii. — Mocksa : UTHOPA-M,
2019. — 496 c. — (Bricmiee oOpa3zoBaHue:
bakanaBpuar). - Tekcr : 31€KTpOHHBIN. -
URL:
https://new.znanium.com/document?id=327
832




JaHHBIX. -

8.3. Ilepeuennr nmpodeccHoHAJBHBIX 0a3 JAHHBIX M MH(OPMAIMOHHBIX CIPABOYHBIX
cucTeM

- Web of Science [DnekrponHsiii pecypc]
Philadelphia:  Clarivate

: MyJTBTUANCIUILIMHAPHAS pedepaTuBHas 0aza
Analitics,

2016- . — Pexum gocryna

apps.webofknowledge.com. — 3aru. ¢ skpana. — S3. pyc., aHrd.

- Scopus [Dnekrponnsiii pecype] : pedeparuBHas 6aza manubix. — Netherlands: Elsevier,
2004— . — PexxumM jocTyma : scopus.com. — 3ariL. ¢ 3kpana. — S13. pyc., aHri.

- Elibrary [Dnexkrponnsiii pecypc] : Hay4dHas 3j1eKTpoHHas Oubimoreka. — Mocksa : HOB,
2000- . — Pexxum moctyma : elibrary.ru. — 3ari. ¢ sxpana. — 3. pyc., aHr.

- Springer Link [Dnextponnsiii pecypc] : [0a3a manubix]. — Switzerland: Springer Nature,
1842— . — Pexxum noctyna : link.springer.com. — 3aru. ¢ skpana. — 53. aHri.

- Science Direct [DnexktponHslii pecypc]

. KOJUICKOUA SJICKTPOHHBIX KHUI' HM3AaTCJIbCTBA

Elsevier. — Netherlands: Elsevier, 2018— . — Pesxxum noctyma : sciencedirect.com. — 3ari. ¢ 3KpaHa.
— $3. aHrm.

- NEICON [DnekrponHbIii pecypc]

AIIEKTPOHHAsT HMHpOpMaIus

apXHUB Hay4YHBIX

xypHaioB. — MockBa : HOUKOH, 2002— . — Pexxum noctyna : neicon.ru/resources/archive. — 3ari.
¢ KpaHa. — 3. pyc., aHrIIL.

8.4. IlepeueHb NPOrpaMMHOro obecnevyeHus

Ne HaumenoBanue 11O KouunuyecTBo PexBu3uTHI 10r0BOpa (H1aTa,
n/n JHUIeH3HH HOMeEp, CPOK el CTBHUA)

1 Windows 1398 Oeccpounas

2 Office Standart 1398 Oeccpounas

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM AJIl OCylLIeCTBJICHUSI
00pa30BaTeIbHOIO NMpoLecca M0 AUCIUIIHHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, J1adopaTopuii, MACTEPCKUX H
Ne P 00T-eKTOB JLI5! POBECHHs N ITepeyenb 0CHOBHOTO 000pYyAOBAHMA
N/ | NPaKTHYeCKHUX U JJa00paTOPHBIX 3aHATHIA,

MOMELIEHUH VI CAMOCTOATEILHOMN

paboThl o0ydaoumxcs (HoMep ayAUTOPUN)

Aynmutopus BeOKoH(pepeHI . OKkpaH TEJIEBU3UOHHBIM, HIUPMBI,

YyeOHass ayautopust Ui TPOBEIACHUS | IPOKEKTOP Ha HITaTHBE. CTOJ

3aHATUM  JIGKIMOHHOTO THMA. Yd4eOHas | mpemnojaBaTelbCKHid, CTYJIbs

aymquTOpUsl  JUISL  TIPOBEJNEHHUS  3aHSATHH | MpemnojiaBaTelbCKHeE., Tpancnapant-

CEeMHUHAPCKOTo THUMa. YuyeOHas ayAUTOPHs JUIsl | IePeTsKKa, CHCTEMHBIH OJIOK.
1 | KkypcoBoro mnpoeKTHUpOBaHUS (BBIMOIHEHUS

KYpCOBBIX paboT). YueOHas ayauTopus Ijs

MIPOBEJICHUS TPYNIOBBIX U WHIUBUAYAIbHBIX

KOHCYNIbTallMii YueOHas ayauropus JAjs

MIPOBEJCHUS 3aHITUN TEKYIIEro KOHTPOJI U

npomexxyrounoit arrecrarun. (YJIK-807).

[Tomemenue mns camocTosITeNbHOW PadboThl | CTOMBI YYEHUYECKHE, CTYJIbS
2 | crynenToB (C-401). yuenndeckue, [IK ¢ BbIxogoM B ceTb

WNHTepHer




8.6 OnJiaiin pecypcbl:

[Tnardopma «Pocaucranty»: edu.rosdistant.ru
OmnnnaiH-KOoHTEeHT «BrIcmiag MaTeMaTHKa. Z[I/I(b(l)eHeHI_[I/IaJIBHOG U HHTCIPAJIbHOC HCUYHUCICHUA))
[https://edu.rosdistant.ru/course/view.php?id=11443].

N3ydyeHne TeopeTHYEeCKOro Marepuaja C IIOMOIIBI0 JAHHOIO  OHJIAH-KOHTEHTA
CIOCOOCTBYET YriyOJeHHUIO U 3aKPEIICHUIO TEOPETUUECKIX 3HAHUM, MOJYYEHHBIX HA JIKIHUX, 110
OCHOBHBIM Te€MaM Kypca; pa3BUTHIO MPAKTUUYECKUX HABBIKOB pEIICHUS THUIIOBBIX 3aJa4d IO
YKa3aHHBIM TeMaM; OOECHEYEHUI0 HWHIAMBUAYAIBHOIO MOAX0Aa K OOyYeHHUIO, BO3MOKHOCTH
CTyJIECHTaM H3y4aTh MaTepuai B yJOOHOM TeMIie U opmare, MOBBIIICHUI0 MOTHBAIIMH CTYICHTOB K
W3YYEHHUIO TUCIUILUIMHBI 32 CUET UCIOJIb30BAaHUS UHTEPAKTUBHBIX AJIEMEHTOB M MYJIBTUMEIUMHBIX
MaTepUasoB.

OHIaWH-KOHTEHT CIYXHUT JONOJHEHHMEM K OYHBIM 3aHATUSAM M JIaéT BO3MOYKHOCTb
cTyaeHTaM Oonee »(GQGEKTUBHO M3y4daTb MaTepual, MpPeJOCTaBisAs UM JOINOJHUTEIbHbIE
BO3MO>KHOCTH JIJISl CAMOCTOSITENILHOU paboThl M CAMOIIPOBEPKH.



MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30OBAHNM S POCCUMCKON ®EJEPAIN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

b51.0.13.03

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

Boicmasi matemaTtuka. U30panHblie pa3iesibl BbICHIEH MaTeMATHKH

(HauMeHo8aHUe OUCYUNIUHBL)

110 HalIpaBJICHUIO IOATOTOBKHU
15.03.01 MamuHocTpoeHue

HaIpaBJIEHHOCTH (TIPOdUIIB)
MamHOCTpOUTEIbHBIC TEXHOJIOTHH U 000PYI0BaHUE

dopma o0yueHus: ognas ¢ npumeHenuem JJOT
I'ox nHabopa: 2026
Oomras TpymoemMkocts: 6 3E

Pacnpe)le.ﬂe}me YaC0B JUCHUIIMHBI IO CEMECTPpaM

CemecTp 4

®opma KOHTPOJIAA | DK3aMEH Hroro
Bun 3ansaruit
Jlexun 32 32
JlaboparopHsble
ITpakTnueckue 64 64
IIpomexxyTouHas arrectaus 0,35 0,35
KoHrakTHas pabota 96,35 96,35
CamocrosTenbHas paboTta 84 84
KoHTpoan 35,65 35,65
Hroro 216 216




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

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

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

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

noueHrt, K.1.H. Ky3nernosa O.A.

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

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

OtcyTcTBYyeT

Peuensent

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

Pabouas nporpamma nucuuIinHbl cocraiaeHa Ha ocHoBaHuu @I'OC BO u yuebHoro niana
HanpasiieHus noaroroBku 15.03.01 MamHocTpoeHue

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

YTBEPXIEHO

Ha 3acenanuu kadeaper  "Briciias maremaTHka U MaTeMaTHUeCKoe oOpa3oBaHue"

(mpotoko:n 3acenanus Ne 2 ot «12» cenrsiOps 2025 r.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Ilens OCBOCHMS MUCHMIUIMHBI — OBJIAJICHUE COBPEMEHHBIM amapaToM MaTeMaTHKH JIJIs
I[aﬂBHeﬁ]HeI‘O HCIIOJIb30BAHUSA B APYTIUX O6J'IaCT$IX CCTCCTBCHHOHAYYHOI'O 3HAHUA W AUCHUILIMHAX
€CTECTBEHHOI'0 COJICPXKaHUs, MPHOOPETCHUE TEOPSTUYECKUX 3HAHWH 110 OCHOBHBIM pasjieiam
AUCHUIUIMHBI, TMOATOTOBHUTL K H3YUYCHHUIO U IMPUMCHCHUIO MATCMATHUYCCKUX MCTOOOB B
poeCcCHOHATIBHON JEATEIbHOCTH, K CAMOCTOSATEILHOMY H3YYCHHIO TE€X Pa3/elioB MaTeMAaTHKH,
KOTOPbIE MOTYT HOTPEOOBATHCS JOMOJIHUTEILHO B MPAKTUYCCKONH M HCCIIEI0BATEILCKOW paboTe;
bopMUpOBaHHE  MAaTEeMaTHYECKOTO, JIOTHYECKOIO0 W aJrOPUTMHUYECKOrO  MBINUICHHS U
MaTeMaTHYECKOHN KyIbTyphl OaKaIaBpa.

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

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

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

3. Ilnanmpyemble pe3yJabTaThl 00y4eHHUs
dopmMupyemsbie U
KOHTpOJIMpYyeMble Humkaropbt JOCTHREHIH IInanupyemble pe3yJbTaThl
KOMIIeTeH Ui
KOMIIETCHIH U o0yueHust
(Koa 1 HAMMEHOBaHUE)
(xK0J1 1 HAMEHOBaHUE)
OIIK-1 Cnocoben OIlK-1.1 Hcnonssyer | 3naTh:
PUMEHSITh MaTeMaTHYeCKUH anmnapaT | OCHOBHbIE TOHATUS AaHAJIUTUYECKOU
€CTeCTBEHHOHAYYHbIE U | aHAIUTUYECKON T€OMETPUM M | TEOMETPUM M BBICIIEH anredpsl mnpu
OOLIEHKEHEPHbIE BbICIIIEH anreopsl IpU | pEHIEHUH, METOAbl pEelIeHUs 3ajad, a
3HaHUS, METO/IbI peleHnn TaKxKe ux MPUIOKEHUS B
MaTeMaTHUYeCKOTo npodeccnoHalbHBIX  3aJa4 | Ipo¢eCCHOHATbHBIX JUCIUIUINHAX,
aHaJIn3a U OIIK-1.2 [Tpumensier | MeTopl cOopa aHanmu3a U 00pabOTKH
MOJIEJTUPOBaHUS B MaTeMaTHYeCKUM anmnapat | uH(pOopMaLuu.
npodeccuoHaIbHON aHAJTIMTUYECKON TeOMETPUH U
JIESITETbHOCTH BBICILIEH anreOpsl npu | YMeTh: MPUMEHSTh
peleHnn €CTECTBCHHOHAYYHbIE "
npodeccnoHanbHbIX 3a71a4 oOLIeMH)KEHEPHbIE 3HAHUS B
OIIK-1.3 JleMoHCcTpHUpYET | mpodecCHOHATBHON AeITeTbHOCTH
BJIa/ICHUE HaBBIKAMHU
IPUMEHEHHUS Buaaners: MeTogamMu MaTeMaTHYeCKOTO
MAaTeMaTH4YEeCKOrO amnmapara | aHajgms3a M MOJAEIUPOBaHHMA B
AHATMITHYIECKON TEOMETPUH U | POeCCHOHAIBHOM ACATEIbHOCTH;
BBICIIEHN anreopsl pu
peleHnn
npodeccnoHanbHbIX 3a1a4







4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYLLEr0

Bun . KOHTPOJISA
Moayas (pa3aen) yueOHO HaHMeHOBamfe TEM 3AHITHH CemecTtp Obnem, banabl | UHTepakTuB, 4. (HauMeHOBaHHe
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)
Monyns 9. Jlek 1 JIBOIiHBIC HHTETPAIBI, UX CBOWCTBA. 4 2 -
Kpatabie naTeTpasibl V3meHeHne opsiKa HHTETPUPOBAHUS.
Brruncienne moBTOpHBIM
WHTETPUPOBAHUEM
Monyns 9. CP JIBOIiHBIC HHTETPAIbI, BEIYHCICHHUE 4 17 5 Bormpocsr IS
Kpatabie naTeTpaib: JIBOMHBIX HHTETPAJIOB B IEKAPTOBBIX U CaMOKOHTPOJIS K
MOJIIPHBIX KoOpAuHaTax. TpoitHbie PIEKTPOHHOMY
MHTETPpaJIbl, BBIYMCIEHUE TPOUHBIX yueOHuKy 3.1 u 3.2 Ha
WHTETPAJIOB B ICKAPTOBBIX U miatdopme
HWIMHAPUYECKUX KOOPANHATAX. "Pocaucrant".
W3ydeHne TeopeTHuecKoro MmaTepuania
AIIEKTPOHHBIX Y4eOHUKOB 3.1 1 3.2 Ha
miatgdopme "Pocaucrant".
Monyis 9. Cp [TpomexxyTounslii TecT 1o Teme 3.1 4 2 1 [TpomexxyTouHBIN
KpaTHble nunTErpasinl recT 1 mo teme 3.1
Monayns 9. IIp 1 JIBOMHBIE MHTETPAJIBI, UX CBOMCTBA. 4 2 -
Kpatabie naTeTpaib: V3meHeHre opsiKa HHTETPHPOBAHUS.
Momyns 9. IIp2 Boruncnenue 1BONHBIX HHTETPAJIOB B 4 2 -
KpatHasie unTerpasl JIEKapTOBOM crcTeMe KOOpAMHAT
Monyis 9. Jlek 2 JIBoltHBIC HHTETPANTBI, B TIOJISIPHON 4 2 -

Kpatnble nnTerpasl

cucreme koopauHar. [Ipunoxenus
JIBOMHOTO MHTErpaia




®opMbl TEKYILIEro

Bun . KOHTPOJISA
. HauMeHnoBaHue TeM 3aHSIITHH Oo0nemMm,
Moayas (pa3aen) yueOHO . CemecTtp banabl | UHTepakTuB, 4. (HauMeHOBaHHe
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)

Monyns 9. Ip 3 Brruucnenue o6bEma Gurypsi ¢ 4 2 -
Kparnsle nunTerpansy IIOMOILBIO ABOMHOIO MHTETpasIa
Monyns 9. IIp 4 Brruucienue 1BOMHBIX HHTETPATIOB B 4 2 -
Kpartnsle nnTerpansy IIOJISIPHOM CUCTEME KOOPINHAT
Monyns 9. Jlek 3 TpoliHble HHTETPAJIbI, UX CBOMCTBA. 4 2 -
Kpatnbie unTerpansl Brrunciienre noBTOpHBIM

WHTETpUpOBaHueM. Brruucienue B

IMHAPHUYECKUX KOOPANHATAX.
Monyis 9. Cp [IpomexxyTouHBIN TECT 1O Teme 3.2 4 2 1 [TpomexxyTouHbBIN
KpaTHble nunTErpasisl TecT 2 1o teme 3.2
Monyns 9. IIp 5 Brruncnenue TpoMHbBIX HHTETPAJIOB B 4 2 -
Kpatnbie nnTerpansl JIEKAPTOBBIX U IFJIMHIPHYECKIX

KOOpJIMHATax
Momyns 9. IIp 6 Boruncnenmne TpolHbBIX HHTETPAJIOB B 4 2 -
KpaTHbie unTerpassl JIEKapTOBBIX U IUJIMHIPUYECKHX

KOOpJAWHATax
Monayns 10. Jlex 4 JuddepennunanbHble ypaBHEHUS 4 2 -
JlnddepennnanpHbie MIEPBOTO MOPSIIKA, OCHOBHBIC TIOHSITHS.
ypaBHEHHUS VYpaBHEHUS C pa3AeISIOIUMUCS

nepeMeHHbIMHA. OTHOPOTHBIC
g depeHIaabHble YpaBHEHUS.




®opMbl TEKYILIEro

Bun . KOHTPOJISA
Moayas (pa3aen) yueOHO HaHMeHOBamfe TEM 3AHITHH CemecTtp Obnem, banabl | UHTepakTuB, 4. (HauMeHOBaHHe
(yuedHoli padoThI) u.
padoThI OLICHOYHOI'0
Cpe/cTBa)
Monyns 10. CP Y B monubIx nuddepeHnuanax, 4 6 5 Bompocer 14
Jlnddepenunanbubie OJIHOPOJHbIE, TUHEIHBIE. 3yueHnue CaMOKOHTPOJIS K
ypaBHEHUS TEOPETUYECKOro MaTepuana PIEKTPOHHOMY
AIIEKTPOHHBIX YueOHUKOB 1.1 1 1.2 u yueOHuKky 1.1 n 1.2 Ha
MIPOXOXKACHUE TPOMEKYTOUHBIX miatdopme
tecTtoB | 1 2 Ha Tutatgopme "Pocaucrant".
"Pocoucrant".
Monyis 10. Cp [IpomexxyTounslii TecT 1o Teme 1.1 4 2 1 [TpomexxyTouHbBIN
JluddepeHnmranbHbpIe rect 3 mo Teme 1.1
YPaBHEHHS
Monyis 10. Cp [TpomexxyTouHbIit TECT 1O TeMe 1.2 4 2 1 [TpomexxyTouHBIN
Jlnddepenunanbuble tecT 4 o teme 1.2
YpPaBHEHHS
Monyis 10. Ip 7 Pemenue 1Y ¢ pazaensrommmucs 4 2 -
Jlnddepenunanbuble NIEPEMEHHBIMU
YpPaBHEHHSI
Monyns 10. IIp 8 Pemenne ogHOpOAHBIX 4 2 -
JlndpdepeHnnaabHbIe muddepeHIaTbHBIX YpPaBHEHUH.
ypaBHEHUS
Monayns 10. Jlek 5 YpaBHEHHUSI B ITOJIHBIX 4 2 -
Jludbdepennmanbabie nuddepennmanax. Jluaensie Y.
YpaBHEHUS YpasHeHus bepnyim.
Monyis 10. CP Y Bepnymmu. JIOAY. JIHJY. 4 9 5 Bompocsr JUIS]
Jluddepenunanbuble W3yueHne TeOpeTHYecKoro Marepuasia CaMOKOHTPOJIS K
ypaBHEHUS AIIEKTPOHHBIX Y4eOHUKOB 2.1 1 2.2 DIIEKTPOHHOMY

"Pocaucraut".

yueOHuKy 2.1 u 2.2 Ha

ratgopme




®opMbl TEKYILIEro

ypaBHEHHUS

Bun . KOHTPOJISA
Moayas (pa3aen) yueOHO HaHMeHOBamfe TEM 3AHITHH CemecTtp Obnem, banabl | UHTepakTuB, 4. (HauMeHOBaHHe
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)
Monyns 10. CP [TpomexxyTounblii TeCT 1o Teme 2.1 4 2 1 [TpomexxyTOUHBIT
Jlnddepenunanbubie TecT S1o teme 2.1
YpaBHEHMS
Monyns 10. CP [TpoMexyTOUHBIH TecT 1o Teme 2.2 4 2 1 [TpomexyTouHbIi
Jlnddepennunanpubie TecT 6 mo teme 2.2
YpaBHEHMS
Monyis 10. Ip 9 Pemenue 1Y B mosHbIX 4 2 -
JluddepeHnmranbHpie nuddepenmanax
YPaBHEHHS
Monyns 10. Ip 10 Pemenue nuneitnbix /1Y, ypaBHeHuit 4 2 -
JluddepeHnmranbHpIe bepnymu
YpaBHEHHSI
Monayns 10. Jlex 6 JY, nonyckaromue NOHNKEHHUE 4 2 -
[l depeHnnaabHbIe nopsaaka. JIOAY. JIHAY. Pemenune
YpaBHEHUS JIHAY meronom Jlarpanxa.
Monyns 10. Ip 11 Pewenue /1Y 2 nopsaxa, 4 2 -
JlndpdepeHnnaabHbIe JIOIYCKAIOIUX TTOHWKEHHE MTOPSAKA.
YpaBHEHMSI
Monyis 10. Ip 12 Pemenue JIOAY. Pemenne JIHJY 4 2 -
Jluddepenunanbuble meToaoM Jlarpamxa.
YpPaBHEHHSI
Monayns 10. Jlex 7 JIHIY c npaBoii 4acTbio 4 2 -
JludpdepeHnnaabHbIe CIIEUAJILHOTO BHJIA.
ypaBHEHHUS
Monayns 10. IIp 13 Pemenne JIHY c npaBoit yacTbio 4 2 -
JludpdepeHnnaabHbIe CIIEHAJILHOTO BHJIA.




®opMbl TEKYILIEro

HanamOepa. IHTerpasibHbINA U
paauKaibHbIM Tpu3Haku Komm

Bun . KOHTPOJISA
Moayas (pa3aen) yueOHO HaHMeHOBamfe TEM 3AHITHH CemecTtp Obnem, banabl | UHTepakTuB, 4. (HauMeHOBaHHe
(yuedHoli padoThI) u.
padoThI OLICHOYHOI'0
Cpe/cTBa)
Monyns 10. IIp 14 Pemenue JIHAY ¢ npaBoii 9yacThio 4 2 -
Jlnddepenunanbubie CIEIMAJIbHOTO BUJA.
YpaBHEHMS
Monyns 11. Jlek 8 Yucnossie psapl. CXOAMMOCTD 4 2 -
Paner YHUCJIOBBIX psA10B. HeoOxoaumbiii
IPU3HAK CXOAUMOCTH. JlocTaTouHbIe
IPU3HAKU CXOAMMOCTH YHCIOBBIX
Monyns 11. CP YucnoBsie U QYHKIIMOHATBHBIE PSIJIBL. 4 21 5) Bormpocsr JULS]
Psanp [Tpu3Haku cxoauMocTu, 06JaacTh CaMOKOHTPOJIS K
cxonumoctu. Panel @ypse. M3yuenue DIEKTPOHHOMY
TEOPETUUECKOr0 MaTepuala yueOHuKy 4.1 u 4.2 Ha
AIIEKTPOHHBIX YUeOHUKOB 4.1 1 4.2 iatdopme
Ha ruiatgopme "Pocauctant”. "Pocaucrant".
Monyns 11. Cp [IpomexxyTounblii TecT 1O TeMe 4.1 4 2 1 [IpomexxyTOuHBIN
Psagwr TecT 7 1o TeMe 4.1
Monayns 11. IIp 15 Heo6xoanMelii mpU3HaK CXOAMMOCTH. 4 2 -
Psansr IIpu3naku cpaBHeHus. [IpuszHak
HanamOepa. IHTerpaibHbli U
paauKaibHbIM Tpu3Haku Komm
Monayns 11. IIp 16 JlocTaTouHblE TPU3HAKU CXOAUMOCTH 4 2 -
Psansr YUCIOBBIX psiaoB. [Ipu3Hak




®opMbl TEKYILIEro

Bun . KOHTPOJISA
Moayas (pa3aen) yueOHO HaHMeHOBamfe TEM 3AHITHH CemecTtp Obnem, banabl | UHTepakTuB, 4. (HauMeHOBaHHe
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)
Monyns 11. Jlex 9 3Hakouepenyrommecs psasl. [Ipuznax 4 2 -
Psiant JleitOHuna. AGCOMIOTHAS U YCIIOBHAS
CXOJMMOCTH YHUCIIOBBIX PSOB.
@OyHKUMOHANbHBIE psAJbl. CXOIUMOCTb
CTENEHHBbIX psAnoB. IHTEpBan u paguyc
CXOJUMOCTH.
Monyns 11. IIp 17 3nakouepenyommecs psasl. [Ipuznak 4 2 -
Psiapt Jleit6Huma. AGCOMIOTHAS U YCIOBHAS
CXOJMMOCTH YHUCIIOBBIX PSIOB.
Mogyns 11. Ip 18 Haxoxaenne 061acTi CX0IMMOCTH 4 2 -
Psanel CTEIIEHHOI'O psizia.
Monyns 11. Jlex 10 Psn Teitnopa (MakisiopeHa). 4 2 -
Psnp1 [TpubnmkEHHBIE BBIYUCICHUS
3HaYeHUH QYHKLINHU, OTIpeIETEHHBIX
uHTerpaios. [IpubmmkEéHHOE perieHne
mubdepeHIMATbHBIX ypaBHEHUI
Monyns 11. IIp 19 PasznoxeHne HEKOTOPBIX 4 2 -
Psanst 3JIEMEHTApHBIX (PYHKIMN B P
Tennopa-MaxkiopeHa.
Monayns 11. IIp 20 [TpubnuxEHHbBIE BEIYUCIICHUS 4 2 -
Pansr 3HaYeHUH YHKLINHU, OTIpeIeTEHHBIX
uHTerpaioB. [IpubmmkéHHoe perieHue
nudepeHIATbHBIX YPaBHEHUM
Monayns 11. Jlex 11 Paner @ypee. Paznoxenue B psg 4 2 -
Psansr @ypbe 4ETHBIX, HEUETHBIX, 2 TT

NEPUOTNIECKUX (DYHKITHIA.




®opMbl TEKYILIEro

Bun . KOHTPOJISA
. HauMeHnoBaHue TeM 3aHSIITHH Oo0nemMm,
Moayas (pa3aen) yueOHO . CemecTtp banabl | UHTepakTuB, 4. (HauMeHOBaHHe
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)

Monyns 11. CP [IpomMexyTOUHBIN TECT 1O Teme 4.2 4 2 1 [TpomexxyTOUHBIT
Psiant TecT 8 o Teme 4.2
Monyns 11. IIp 21 Paznoxxenue B psing ypbe QyHKIHIA 4 2 -
Psanel
Monyns 11. IIp 22 Paznoxxenue B psig Oypbe QyHKIHIA 4 2 -
Psanel
Monyns 12. Jlek 12 CrnyuaitHbie cCOOBITHS, OTIEpAlUU B 4 2 -
Teopus anredpe coObITUI, BEPOSATHOCTU
BEPOSATHOCTEH COOBITHSI, CBOIICTBA BEPOSITHOCTU

coObrtust [IpaButa BEIYHCICHUS

BEPOSTHOCTEH. DIIEMEHTHI

KOMOMHATOPUKH.
Monayns 12. CP OcHOBHbBIE IOHSATHS TEOPUU 4 21 5 5) Bompocer s
Teopus BEPOSATHOCTEN. 3a1aun CaMOKOHTPOJIS K
BEPOSITHOCTEH KOMOWHATOpUKH. Teopembl ClIoKeHMS, DIIEKTPOHHOMY

YMHOKCHHS. yuyeOHuKy 5.1 u 5.2 Ha

W3yueHne TeOpeTHIecKoro Marepuasia ruiatopme

AJIEKTPOHHBIX y4yeOHUKOB 5.1 u 5.2 "Pocnucrant".

Ha iatdopme "Pocaucrant".
Monayns 12. CP [TpomesxyTouHsbIil TECT 1O Teme 5.1 4 2 1 [IpoMexyTouHbII
Teopus rect 9 mo teme 5.1
BEPOATHOCTEMN
Monyis 12. ITp 23 Crnyqaiiabie coObiTus. Kimaccuueckoe, 4 2 -
Teopus reOMETPUYECKOE, CTATUCTHUECKOE

BEPOATHOCTEM

OMMpCACIICHNUA BEPOATHOCTH.




®opMbl TEKYILIEro

BEPOSITHOCTEN

Bun . KOHTPOJISA
. HauMeHnoBaHue TeM 3aHSIITHH Oo0nemMm,
Moayas (pa3aen) yueOHO . CemecTtp banabl | UHTepakTuB, 4. (HauMeHOBaHHe
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)
Monyns 12. IIp 24 3amauu Ha GOPMYIIBI KOMOMHATOPUKH. 4 2 -
Teopus
BEPOATHOCTEH
Monyns 12. Jlek 13 VYcnoBHas BeposTHOCTh. [lonHas 4 2 -
Teopus BEPOSATHOCTH, (hopmyibl baiieca.
BEPOATHOCTEH
Monyis 12. IIp 25 3ajaun Ha KJIACCUYECKOEe ONpeieNieHre 4 2 -
Teopus BEPOATHOCTH U (HOPMYIIbI
BEPOSATHOCTEN KOMOMHATOPUKH.
Monyns 12. IIp 26 Pemenue 3amau mo tremMe «Y ciaoBHasA 4 2 -
Teopus BEPOSATHOCTB»
BEPOATHOCTEN
Monayns 12. Jlex 14 [ToBTOpHBIE HE3aBUCHUMBIE UCIIBITAHMUS. 4 2 -
Teopus ®opmyna beprysmm.
BEPOATHOCTEMN
Monyis 12. IIp 27 Pemenue 3amau mo reme «IlonHas 4 2 -
Teopus BEPOSITHOCTH, PopMyiibl baiiecay
BEPOATHOCTEMN
Monayns 12. Ip 28 Pemenue 3anau no teme «lloBTopHbIE 4 2 -
Teopus HE3aBHCHUMbIE UCIIBITAHUS.
BEPOATHOCTEMN
Momyns 12. Jlex 15 Acumnroruyeckue GopMyJibl: 4 2 -
Teopus ITyaccona, Myaspa-Jlamiaca.
BEPOATHOCTEMN
Monayns 12. IIp 29 Pemenue 3anau no teme «®opmyna 4 2 -
Teopus bepnymmn.




®opMbl TEKYILIEro

Bun . KOHTPOJISA
Moayas (pa3aen) yueOHO HaHMeHOBamfe TEM 3AHITHH CemecTtp Obnem, banabl | UHTepakTuB, 4. (HauMeHOBaHHe
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)

Monyns 12. IIp 30 Pemenue 3amayu mpu momornu 4 2 -
Teopust ACUMITOTUYECKUX (POpPMYIL.
BEPOATHOCTEH
Monyns 12. Jlek 16 HroroBoe nmoBTOpeHHE 4 2 -
Teopus
BEPOATHOCTEH

CP [IpomexyTouHnsblii TecT 1o Teme 5.2 4 2 1 IIpomexyTOUHBIN

recT 10 mo Teme 5.2
Monys 4. IIp 31 [IpakTrueckue 3aganus 4 2 55 - [TpakTHueckue
Teopus 3aIaHus
BEPOATHOCTEMN
AHKeTa 4 3
IIp 32 HTorosoe TeCTUpOBaHUE 4 2 30 TectupoBanue
A [TpomexyTouHas aTTectanus (SK3aMeH 4 0,35 - -
10 HAKOITUTEIIBHOMY PEUTHHTY)
KonTtpons KonTtpomus 4 35,65 -
Hroro:, 216 120 25

Cxema pacyeTra UTOroBOro 6ajjia
(Cymma GaysioB 1o BceM y4eOHBIM MEPOIIPHUATHSAM, MPETYCMOTPEHHBIM B Kypce)




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B mucummnuue “Beicmas maremaruka. M30paHHBIE pa3fenbl  BBICIICH MaTeMaTHKH'
HCIIOJIB3YIOTCS:

TEXHOJIOTHS IUCTAHIIMOHHOTO O0Y4YEeHHs B paMKax mpoekTa «Pocaucranry;,

TEXHOJIOTHSI MOJIYJIBHOTO M OJIOYHO-MOJYJIBHOTO 00y4deHus (comepikaHue Yy4eOHOro
Marepuana >XKECTKO CTPYKTYPUPOBAHO B LEJISAX €ro MaKCMMAaJIbHOI'O YCBOEHHUS, COIPOBOXKIAETCA
00s13aTeIbHBIMU OJIOKaMH YIIPAKHEHUH U KOHTPOJIS ),

TEXHOJIOTUSI Pa3BHUBAIOIICT0 O0O0ydeHUs (MPOBEJACHUE JICKIHUH, MPAKTHUCCKUX 3aHSATHH,
KOHTPOJIBHBIX padoT, 3a4éTa);

TexHojorus nuddepeHppoBanHOoro 00ydeHus (MpeasiararoTcs 3aIaHus Pa3InIHOTO YPOBHS
CJIO’)KHOCTH);

WH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIC TEXHOJOTHH (NMPUMEHEHHE YYEOHBIX JJICKTPOHHBIX
u3JlaHui, pecypcoB cetu MIHTepHeT, OCyIEeCTBICHHE TECTOBOTO KOHTPOJISI 3HAHUN YUaIINXCs).

B aucuumimHe Takke MCHOJIb3YETCS OHJIAHMH-KOHTEHT Ha miuardgopme «Pocaucranr», 4to
MO3BOJIIET COUETaTh OYHBIC 3aHATUSA U OHJANH-00yuyeHue. CTyIeHTaM MPEeAO0CTaBISIeTCA JOCTYH K
BUJICOJICKIIUSAM, UHTEPAKTUBHBIM TpeHaXKepaMm, TECTaM U IPYTUM OHJIaiH-MaTepualiaM, KOTOPBIC
MOMOTalOT YIIyOUTh MOHUMAaHUE TEOPETHUECKOTO MaTepuaia u oTpaboTaTh MPAKTUYECKUE HABBIKH.

6. MeToguyeckue yKazaHusi 0 OCBOEHHIO IH CLHHIJIMHBI

OcHOBY TeopeTn4eckoro OOy4EeHHUS CTYJCHTOB COCTABISIOT JIEKIIMH, B XOJE KOTOPOMi
Ipero/IaBaTelb U3j1aracT OCHOBHBIC, HAM0OJIee CI0KHBIE TIOHSATHS TEMBI, a TAK)KE CBSA3aHHBIEC C HEH
TEOPETHYECKHE W MPAKTUYECKUE NPOOJIEeMBbl, JaéT PEeKOMEHAANH sl NPAKTHYECKOTO 3aHATUS U
YKa3aHus AJId BBIIIOJIHCHUA CaMOCTOSITEIbHOMN pa6OTI)I.

B Xxozme 5eKUMOHHBIX 3aHATHH OOydaroleMycsi HEOOXOJMMO BECTH KOHCHEKTHPOBAaHUE
yueOHOro Marepuaina, oOpamias BHHMaHHE Ha (POPMYIMPOBKH, PACKPBIBAIOIIME COJEpKaHUE
u3yyaeMol IucuUUIUIMHBL "'Bbicmias maTemartuka. M30paHHBIe pa3jensl BbICIIEH MaTeMaTHKH' .
KenareapbHO OCTaBIATH B pa60tmx KOHCIICKTax T1I0Jid, Ha KOTOPBIX JCJIaTb IIOMCETKH,
o T4E€PKUBAIOIINE 0COOYIO BAXKHOCTh TE€X UM MHBIX TEOPETUUYECKUX MOJIO0KEHUH.

CamocrosiTennbHass paboTa CTYJACHTOB SIBJISETCS BaXXHBIM BHIAOM Y4e€OHOHW JESITEIbHOCTH.
CamocrosTenbHas paboTa BBHINONHAETCS BO BHEAYIUTOPHOE BpeMs 10 3aJaHUI0 U TIpH
METOIMYECKOM PYKOBOJICTBE IPETOaBaTels, HO 0e3 ero HeMOCPEACTBEHHOTO yJacTHsL.

CamocrosarenbHass pabora Ha I1uiargpopme «POCIUCTaHT» CHOCOOCTBYET 3aKpENJICHUIO
3HaHI/II\/’I, IMOJIYYCHHBIX Ha ayAUTOPHBIX 3aHATHAX.

B npomnecce camocTosiTenbHON paboOThl CTYIEHT MPHOOPETAeT HABBIKM CaMOOpPraHM3allH,
CaMOKOHTPOJIA, CaMOYIIPaBJICHUA U CTAHOBHUTCSA aKTUBHBIM CaMOCTOATCIIBHBIM CY6T)CKTOM yqe6H0171
NeSITeTbHOCTH.

B X04€ MOATOTOBKHU K HNPAKTHYCCKHUM 3aHATUAM CJICAYCET HU3YUUTH KOHCIICKTEHI J'IeKI_[I/II\/'I, n
PEKOMEH/IOBAaHHYIO JIUTEpaTypy, Yy4YecTb pEKOMEHIAlMU IpernojaBaTelis, O3HAKOMUTHCS C
AIIEKTPOHHBIMU ~ yyeOHMKamMu Ha 1uiatgopme «PocnucraHT» OHJIAWH-KOHTEHT: «Bpiciias
mateMaTHka. VI30paHHble pa3/ienbl BICIIEH MaTeMaTUKU» U OTBETUTH Ha BOIIPOCHI CAMOKOHTPOJIS.

Ha npakTudecknux 3aHATHSIX CTYACHTHI PEIIAIOT 33aJa9 O]l PYKOBOJCTBOM IPEIOIaBaTelIsl.
[IpakTudeckue 3aHATHUSA TOCBSIIEHBl M3YYEHHUIO HanOosee BaKHBIX U CIOXKHBIX TeM Y4eOHOH
JAUCHUIIIMHBI U CITYXKaT JJIA 3aKPCIJICHUA U3YYCHHOI'O MaTCpHraiia.

BaxHbIM KpUTEpHEM yCBOCHMS TEOPHUH SIBJIIETCS YMEHHME pellaTh 3a/laud Ha MpOMIeHHBII
Matepuan. [lpm pemeHun 3amad HY)XHO OOOCHOBAaTh KaXKIBIM OTall PEIICHUs, HCXOIs U3
TEOPETUYECKHX TMOJIOKEHUH H3ydaeMoro Kypca. Eciii CTyeHT BUIUT HECKOJBKO MyTel pelieHus,
TO OH JIOJDKEH CPaBHUTh MX MU BbIOpaTh caMblii pallMOHaNIbHBIN. Pemenue 3amad U mpumepoB
CJICayeT wu3JjaraTrb HOHPOGHO, BBIUUCIICHUSA pacnojiaratbe B CTPOTOM  TOPAAKE, OTACIIAA
BCIIOMOT'aTeNIbHbIE BHIYMCICHNS OT OCHOBHBIX. [10TydeHHbIH OTBET ciieyeT MpoBepsATh Crioco0amH,



BBITCKAIOIIMMU M3 CYIIECTBA JAHHOW 3a1aud. PelreHwe 3agad ONpenaeia€éHHOro THIla HYXHO
MIPOJIOJDKATH JI0 MPUOOPETEHUSI TBEPIBIX HABBIKOB B PEIICHUMU.

[To 3aBepuieHH0 H3ydyeHHUs] MOAYJS IMpeEroAaBaTeIb MPOBOAUT KOHTPOJIBHYIO padboTy ¢
IEJIbI0 TIPOBEPKH U OLICHKW 3HAHWUN M YMEHHUH CTYACHTOB. 3a/IaHKMsI KOHTPOJIBHOU PaOOThI JOJKHBI
OBITH BBITIOJTHEHBI AKKYPATHO, MOCIIEIOBATEILHO, OOOCHOBAHUE PEIICHUS U OTBET 00s3aTeNbHBI B
KOKIOM 3alaHud. [Ipu BBIMOTHEHUH KOHTPOJIBHBIX pPabOT HE OMYCKAeTCs HCIIOJIb30BaHHE
MOOUJIBHBIX YCTPOUCTB ¥ Ta’KETOB.

[Ipy 1OATOTOBKE K HMTOTOBOMY TECTUPOBAHUIO CTYJICHT JOJDKEH ITOBTOPHO M3YYHTh
KOHCIEKThl JICKUMA H PEKOMEHJOBAHHYK) OCHOBHYK M JIONOJHHUTEIBHYIO JUTEpaTypy,
MPOCMOTPETh PEIICHUST OCHOBHBIX 3a7ad, PEHIEHHBIX CAMOCTOSTEIRHO M Ha MPAKTHYECKHUX
3aHATHSAX, A TAKKE COCTABUTh MMCbMEHHBIE OTBETHI HA BCE BOIPOCHI, BHIHECEHHBIE HA 3a4ET.



7. OueHOYHBIE CPEACTBA

7.1. IlacniopT O1lIEHOYHBIX CPEACTB

Koa KOHTpOJIpreMOﬁ KOMIICTCHIIUHA

HaumenoBanue

Cemectp
(UJ1M ee 4acTH) OLIEHOYHOI0 CPeJACTBA
4 IK-7.1, TIK-7.2, [IK-7.3 [IpakTrueckoe 3aganue
4 I1K-7.1, I1IK-7.2, TIK-7.3 Tectuposanue on-line (mpomexyTouHbIE
tecThl 1-10)
4 I1K-7.1, I1K-7.2, TIK-7.3 Tectuposanue on-line (uToroseIii TECT)
4 I1K-7.1, TIK-7.2, [IK-7.3 W3ydeHune JIeKTpOHHOTO yuyeOHHKA
4 I1K-7.1, TIK-7.2, TIK-7.3 Bormpocs! 1151 caMOKOHTPOJIS
4 I1K-7.1, TIK-7.2, TIK-7.3 Bormpocs! k sk3ameny NeNe 1-61.

7.2. TunoBblie 3alaHusl WJIM MHBIC MaTEepUalibl, H606X0}1HMBIC AJIA TEKyIEro KOHTPOJIs

7.2.1. IIpakTHYecKOe 3aIaHHe

(HaumeHoB8aHUe OYEHOUHO20 CPeOCmsa)

Tunossle npuMepsl 3a1aHU
Homep BapuaHTa 3a1aHusl ONpeAeseTcs ¢ IOMOUIbIO TaOIUIbI 110 IEpBOM OyKBe (haMHIUU

CTY/CHTA.
Tabnuna 1. BeiOop Homepa BapuaHTa
byksa A b B r pl E,E | X3 " K J
Ne Bap. 1 2 4 5 6 7 8 9 10
byksa M H, 10 | 0,4 IT P4 | C, I | T, I 4 o,0 | X, [
Ne Bap. 11 12 13 14 15 16 17 18 19 20
3aganue 1

Tema: luddepenunanbupie ypaBHEHUS

3agaua 1.1. Pemuts quddepennmanbabie ypaBHEHHS IEPBOTO MOPSAKA.

Biixfﬁa 3amaua 1.1 3amaua 1.2
1 xy' =y +/x2 + 16y? y'+ytgx =sinx
2 xy' =y +y9% +y? xy' +y =e
3 xy' —y =.4x2 + y? y' —yctgx = sin®x
4 xy' —y+x2+y2=0 xy' +y=cosx
S xy' —y =49x% + y? xy' —y =x%sinx




Howmep

Sagaua 1.1 3amaua 1.2
BapHaHTa
6 xy' =y ++/4y? — x2 y' +yctgx =cosx
7 xy' —y++/y?—36x2 =0 y' +ytgx =cos’x
8 xy' —y =+/y? —81x? xy' +y =sinx
9 xy' =y ++/49x2 + y2 xy' +y=e*
10 xy' =y ++/4x2 + y2 xy' —y =x*cosx
11 xy' —y+x2+9y2=0 xy' +y=e*
12 xy' —y+/x2+4y2 =0 xy' +y= !
sin? x
13 i
xy' —y+425y2-=x2=0 —y =
y' -y y xXy' =y =T
14 x
xy' =y —4/9y? —x? —y =
y' =y—+9 xy' =y =
e—x
15 xy' —y+4y?—9x%2 =0 xy’+2y=7
cosx
16 xy' =y +9x2 —y? xy' +2y =
2
17 xy' —y+4Jy?—16x2 =0 xy —y=
Y =y +y VoY= —
1
18 xy' =y +4y? - x? Xy +y =5
19 xy' =7y ++/x2 + 25y2 y' —ytgx =cos’x
20 x
xy' =y +/y? - 2522 =0 —y=
y' =y +iy xy' =y =
3amaua 1.2. Peumts quddepeHnnanbabie ypaBHEHHs BTOPOTO TOPSIIKA.
Homep 3amaua 2.1 3amaua 2.2 3amaua 2.3
BapuaHTa
1 y'—4y' +3y=0 4y" —4y'+y =0 y"'+4y' +68y =0
2 y"—=5y'+6y=0 y"' —18y"'+81ly =0 y"'—6y'+25y =0
3 y'+2y'=3y=0 y'—6y'+9y =0 y'+8y'+20y=0
4 y'+y' =2y=0 y'—8y'+16y =0 y'—6y' +90y =0




Bgﬁ;ﬁa 3anava 2.1 3anava 2.2 3anava 2.3

5 y'=3y'+2y=0 9y" —6y'+y =0 y'+4y"+53y=0
6 y'+6y"+5y=0 y'+8y'"+16y =0 y"' —=2y"+50y=0
7 y'"'—y" =30y =0 16y" —8y'+y =0 y'+4y"+40y =0
8 y"—8y"+ 15y =0 y"'—=10y'+ 25y =0 y'—6y'+73y =0
9 y'+5y'"+6y=0 y"'+10y'+ 25y =0 y'=2y"+26y=0
10 y'=7y"+12y =0 y'—=12y"+36y =0 y'—6y"+58y =0
11 y'+3y ' +2y=0 y'+4y' +4y =0 y'—=2y"+82y =0
12 y" —y =20y =0 25" —10y"+y=0 | y"+4y' +29y=0
13 y"'—=7y"+10y =0 y"' —14y"'+49y =0 y" —6y"'+45y =0
14 Y —5y" +4y =0 y" =20y’ +100y =0 | y"—6y' +13y=0
15 y"—9y'—10y =0 y'+16y"'+ 64y =0 y"'=2y"+5y=0

16 y'+5y ' +4y =0 y'+6y +9y =0 y'—=2y"+65y =0
17 y'—y' —6y=0 49y" —14y" +y =0 y'+4y ' +13y =0
18 y'+4y'+3y=0 y'+2y' +y=0 y'+4y'+8y =0

19 y'—=9y'+18y =0 y'+14y'+49y =0 y"'—10y'+ 26y =0
20 y'—6y' +8y=0 y'—16y' + 64y =0 y'—6y ' +34y =0

3ajaHue 2

Tewma: KpaTHble HHTErpassl

3agaya 2.1. Beruucnuts ABOIHON uHTErpai no odnactu D.

Howmep WNuterpan O6nacte D
BapHaHTa
1 ffélxdxdy 0<x<1,0<y<x
D
2 fleydxdy 0<x=<y0=<y<1
D
x
3 0<x<20<y< >

f f xdxdy
D




Howmep

WuTerpan Obnacte D
BapUaHTa
4 ffydxdy 0<x<2y,0<5y<1
D
5 ffxdxdy 0<x=<10<y<2x
D
6 ffydxdy 0<x<y0<sy<?2
D
7 ffxdxdy 0<x<20<y<3x
D
y
8 ﬂydxdy OSXSE,OS)/SZ
D
9 ﬂ16xydxdy 0<x=<10<y<1
D
10 ffxydxdy 0<x<20<y<1
D
11 foydxdy 0<x<10<y<?2
D
12 ffxydxdy 0<x<20<y<2
D
13 ff24xdxdy 0<x<10<y=<x
D
14 ffodxdy 0<x<10<y<2x
D
y
15 fleydxdy 0SxS§,0Sy31
D
16 ffSydxdy 0<x<y0<y<2
D
17 ffodxdy 0<x<20<y<3x
D
X
18 0<xS2,0SyS§

f f 3xdxdy
D




Howmep

WuTerpan Obnacte D
BapuaHTa
19 ﬂSydxdy 0<x<2y,0<y<1
D
20 ﬂSydxdy 0<x<y,0<y<2
D
3anaua 2.2. BeruucnuTh 1BOMHOM HHTErpai no obsactu D, nepexoss K MOJsIpHBIM KOOPIUHATAM.
Hloep Wnrerpan Ob6nacts D
BapuaHTa
1 J (x? + yz)dxdy Kpyr x* + yz =2
D
2 ﬂ dxdy Yacts kpyra x2 + y? = 2
) (x2 + y?)3 org=0m0¢@p=m
3 dxdy Yacts kpyra x% + y% =9
ym or@=0m0¢ =1
4 jf\/x2+y2 dxdy Kpyr x2 + y? = 4
D
YacTs kpyra x2 + y? = 2
2 22
5 ﬂ(x + y*)?dxdy 0T<p=0)10<p=%
6 Jf dxdy ‘—IaCTLprrax2+y2=80Tgo=0;10(p=%
3xZ +y2?
dxdy ) 2 = o
7 Jf(x2+y2)2 Hacte kpyra x“ +y* =201 ¢ =109 =7
8 H Vx% + y2dxdy Yacts kpyra x> + y2 =8orp =010 ¢ ==
D
9 j (x% + y2)3dxdy Yacte kpyrax? +y2 =1lor@ =010 ¢ = g
D
10 qaCTBprFaX2+y2=4OT(p=O)10(p=§

U dxdy
: 4/x2 _|_y2




Howmep WuTerpan Obnacte D
BapUaHTa
11 ff (xjid;2)4 Yacts kpyrax2 +y2 =1lor@ =010 ¢ = g
dxd
12 ﬂ% Yactb kpyrax? +y> =4orp=0mo @ =1
vX© Ty
D
13 f f Vx? + y2dxdy Kpyr x* +y* =
D
14 J (x? + y?)*dxdy Yacts kpyra x> +y2 =+v2orp =0m0 ¢ = %
D
15 ﬂ«/x2+y2dxdy YacTts kpyra x2+y2=50T<p=0110<p=§
D
dxdy 2 2 i
16 ﬂl____ Yacts kpyra x“ +y“ =9or@ =010 ¢ = —
D
dxd
17 Jf(x2+;]2)3 Yacte kpyra x2 + y> =v2or@=0mo¢@p =m
dxdy T b
18 Jf— Yacte kpyra x> +y2 =4or@p =-g0 p ==
4 /xz T yz 3 2
D
19 f (x% + y¥)dxdy Yacts kpyra x2 + y2 =2 ot ¢ = %no Q= %ﬂ
D
20 ff Vx2 + y2dxdy tIaCTL1<pyrax2+yZ=80T<p=0;{0<p=§
D
3agaHue 3
Tema: Psanp1

3amaua 3.1. HMcciaenoBath Ha CXOOUMOCTD.

Homep 3amaua 1.1 3amaua 1.2 3amaua 1.3
BapHaHTa
. i , 1 §(3n+3)! Zl(_)
2 n n
n=1 n"+1 n=1 10 n=1




Howmep

BapHaHTa 3anasa 1.1 3amaua 1.2 3agaua 1.3
2 i n i 1 i ( n+2 )nz
4 +n3 n! 3n — 1
n=1 n=1 n=1
. i 2n +1 i §<2n+1>n
n(n+1) (2n +1)! n
n= n=1 n=1
4 i 1 i i -
nvn (n+2)!-4n (n+1)-3n
n=1 n=1 n=1
5 i 1 Z.O:Zn—l i(Zn—lf
V2n? +n 2" 3In+ 1
n=1 n=1 n=1
! (2n — 1)n-1
e n(n+ 3) L ! L (2n—-1)
7 ) 2. 2.(143) &
4n? +9 y to)
n=1 n=1 n=1
> n ® 3n+2 n| o 3Tl _ 1
8 ) 2. 2. (a2)
nd +n? 5" 4n + 2
n=1 n=1 n=1
9 i 1 i 6"(n* + 1) i 1 (3)”
10n+1 n! n+1 4
n=1 n=1 n=1
10 i 1 i (n +5)! i <3n — 1)"2
(Bn+1)2 3" 2n + 2
n=1 n=1 n=1
(00} 1 [00] 3n oo 1 nz
S e s ) > (1)
_n'5n3+1 _(Zn)' — n
n=1 n=1 n=1
- 2n?2 52n-1 ® om A"
S > (i)
n*—n?+1 3(n+1)! 3n + 4
n=1 = n=1
- 1 - 72n R X
" Z\/_ (2n—1)! z(z +1n
] n(n+1) £ (2n i (2n
N n o (2n)! c no\"
“ol lEmoe | X > i (57)
£ (5n—1DVn £a2n +3 4L \3n—1
C Vn o 2l - 2n \"
5 Qaeon 2 2. (53)
(n+vn 3"(n + 2)! 4n + 3
n=1 n=1
16 i 1 i n! i (n + 1)”2
3n—1 (3n)! n
n=1 n=1 n=1




Howmep

BapHaHTa 3anasa 1.1 3amaua 1.2 3agaua 1.3
c = 1 d on+1
17 Z 2 z
(Tl + 3)(7’1 + 4) (Zn + 1)' nn
n=1 n=1 n=1
1 + n > nz had n nz
' 2. > (s
5n% + 1 (n+2)! m+3
n=1 n=1 n=1
19 i - i"3+1 §<n+1>" 1
Bn+1)2-1 (n+ 1)! n on
n=1 n=1 n=1
C 1 - 511 n > n 2n+1
o2 Dot > ()
(n—-1Dn+2) (n+1)! 3n+1
n=1 n=1 n=1
3anpava 3.2. Onpenenuts 00JaCTh CXOIUMOCTH CTEIICHHOTO Psijia.
Howmep Homep
BapHaHTa BapHaHTa
Vi1 o n? + 1
n=1 n=1
- x™ e x — 2\
2 Z i 12 Z (x-2)
n (n+1)-5"
n=1 n=1
NSk o (n+3) - (x +3)"
3 D (x—2) 13 D ( ) (x+3)
Zn
n=1 n=1
N > (x4 2)"
4 2 14 Z
n=1 n=1
- (X - 1)" 2 X
° Z n? 1 Z 5n-n
n=1 ~
6 i n®-x" 16 i (x +8)"
3n n—2
n=t n=1
C x —3)" ot n
7 Z Sau) 17 Z a
n?+3 n(n + 1)
n=1 n=1
et = (x + 5)"
8 Z 18 Z S
8" Vn+1
n=1 n=1
C (x—5)" > (x+ 1)
9 Z ( ) 19 ( )
1 n+ 1 n(3n + 1)
n=




Howmep Howmep
BapUaHTa BapuaHTa
= Vn = (x4 2)"
1 Y - 2 Lt/
0 n?+1 (x=2) 0 n-2n

Kparkoe onucanue u perjiaMeHT BbINOJTHEHUSA

[TpakTiueckue 3agaHusi, BBIIOJHSAIOTCS CTYJCHTAMH CaMOCTOSTEIbHO BO BHEAYAMTOPHOE
BpeMs, IPU 3TOM HEOOXOAUMO MPUBOJIUTH B OJIAHKE OTBETOB MOAPOOHBIE PEHICHUS KaXI0H 3a1a4u
CO BCEMH MPOMEXYTOUYHBIMU BBIYUCICHUSAMHU. Pemenns 3a1ad MOryT OBITH BBIIOJIHEHBI OT PYKH B
TETpaAsX B KICTKY MJIM HaOpaHbI ¢ moMouibio penakropa ¢opmyn. Bee rpaduku nomkHbl OBITH
IIOCTPOEHBI B CHCTEME KOOPJHMHAT C COONIIOJiIeHneM Macuitaba. B ciiydae pykonmucHOro BapuaHTa,
NPUCHIIACTCS Ha TPOBEPKY (POTO BBHIMOIHEHHOTO 33/1aHUSI.

Kpurepun onenkn

Ecnu 3a1aya pemeHa BepHO, TO CTaBUTCS MAaKCHMAaIbHOE KOJIMYeCTBO OayuioB (Tald. 1), ecim

3a/lada peuicHa HEBEPHO 1100 PCUICHUC HEC ITPCACTABJICHO, TO CTABUTCA 0 6amioB.

B Ta6J'II/II_IC 1 YKa3aHO MaKCUMaJIbHOC KOJIMYECTBO 0asIoB 3a COOTBCTCTBYIOIIYIO 3a/1a4Yy.

Tabmuna

I — Dbawer 3a pemenus

JuddepennmanbHOe 1 HHTETPATBHOE UCYHCICHUE)

3aga4

Kypcy «Bpicmias maTtemaTuka.

Ne MakcumanbHoe
Tun 3agaun
n/n KOJINYECTBO 0aJlJIOB
1 IIpakTnueckoe 3aganue 1. 3agaya 1.1. 9
2 [TpakTnueckoe 3ananue 1. 3amaqa 1.2. 9
3 [TpakTuueckoe 3amanue 2. 3amaya 2.1. 9
4 IIpakTnueckoe 3ananue 2. 3agaya 2.2. 9
5 IIpakTnueckoe 3ananue 3. 3agaya 3.1. 10
6 IIpakTnueckoe 3ananue 3. 3agaya 3.2. 9
Hroro 55

7.2.2. TunoBble BOIIPOCBI M3 0aHKa TeCTOBBIX 3ajaHuMd IJ19 IMPOMEKYTOIHOTO H

HTOrOBOI'o TECTUPOBAHUSA

(naumenosanue oyeHouHo20 cpeocmsa)

Tunossie npuMepsl 3aJaHul

Monayab 9. KpaTHble HHTErpaJbl

20. JIBOitHO# MHTErpall B MOJSIPHBIX KoopauHaTax ot ¢pyHkiuu f(r,p) nmo odmactu D

HMEET BU

+A) [[ 1(r,p)rdrdg

B) [[ f(r,p)drdg

C) || f(r.p)gdpdr
D) [[ f(r.o)redrde




21. TpoliHo# MHTErpall B HWIMHAPHYECKUX KoopauHaTtax oT Gpynkuuu f(r,e,z) mo
obmactu D umeer Bun

A) [[1(r.p,2)drdpdz +C) [[ £(r,p. 2)rdrdpdz
D D
B) Hf(r,gp, 2)r gzdrdgdz D) Hf(r,go, 2)gdpdrdz
D D
22. C nmoMomnibp0 JBOHHOTO UHTErpajga MOKHO HAXOJIUTh

+A) I[Tnomaau miockux Guryp

B) ILiomaap moBepXHOCTH TPEXMEPHOTO TeJa

+C) O0BEM TpEXMEpPHOTO Tena

D) Maccy TpéxmepHoro tena

E) Cpennee 3naueHne GpyHKIMM JBYX EPEMEHHBIX Ha 00JIACTH € 3a/1aHus
23. C nomol1pIo JBOMHOr0 HHTErpajia MOKHO HaXOIUTh
+A) Maccy ninockoii niaacTUHbI

+B) KoopauHatsl ieHTpa Macc IIOCKOH IIIaCTUHBI

+C) Ilnomma e MIOCKOH IMIIACTHHBI

D) Maccy TpéxmepHoro tena

+E) O0BéM TpéxMepHOro Tena

J%dx ijf (x, y)dy

24. M3MeHHTH MOPSIIOK HHTETPUPOBAHUS IS © 2x
4 6-y 6 0.5y 2 6-y
jdyjf(x, y)dx+jdy jf(x, y)dx jdyjf(x, y)dx
A) 0 0 4 0 C) 0 2y
4 05y 6 6-y 6 6-y
Jdy [ £0xyydx+[dy [ f(xy)dx [dy j f(x, y)dx
B)+ 0 0 4 0 D) 0 2y
2 2X
25. M3MEeHUTH MOPSIOK HHTETPUPOBAHUS IS _[ dXJ. f(x,y)dy
0 X
2 y 4 0,5y 2 2y
jdyj f (X, y)dx+J.dy.|‘f(x, y)dx jdyjf(x, y)dx
A) +0 0 2 0 C) 0 X
2 2y 4 y 2X 2
J.dyj f(x, y)dx+ jdyj' f(x, y)dx Idyj f(x, y)dx
B) 0 0 0 0 D) X 0
H xdxdy
26. Ecnu obnacte D orpannyena nunusimu: X =0, y=2, y=x,T0 D paBeH
4
A) 2 +C) —
) )3
8
B) = D)1
) 3 )
2 Jax?
I dx f xdy
8. [ToBTopHBIit nHTErpas ° x paBeH

Moayas 10. IuddepennuanbHbie ypaBHeHUsI
27. Obmee pemenne AuddepeHnnanbHOro ypaBueHust Xy'—y = 0 umeer Buj

o y?+x* =c’



BHUI

o

28.

OB@O

0@80 ®©°

© 0 0 @

y =Cx

y=x*+C
1

y =Ce*

O6mee pemerne au(hepeHIHanbHOro ypaBHeHus 3+ Yy’ + yy'v1—x* =0 umeer

y=x*+C
1+£:C
Xy

y=tglx+C)—x

arcsinx = —\/3+y2 +C

O61ee pemenue nuddepeHuanbHOro ypaBHeHus: yy'+x =0 umeer BUJ
y=Cx

arcsin x =—,/3+y? +C

y2 + X2 — C2
y=C(x* -1
Oo6mee pemenue nuddepeHmanibHOro ypaBHeHus y'—2X =0 umeer B
y=x*+C
y=C(x*-1)
;l
y =Ce*
1 + i =C
Xy
O6mee pemenue auddepeHnnanTbHOro ypaBHeHus: X + Xy + Y'(y + Xy) =0 umeer Bun
1 + i =C
Xy
y=tglx+C)—x
y=C(x*-1)

x+y=Cx+1y+1)
Ob6miee pemenne auddepennmpansaoro ypasHenus (x° —1)y'—2xy =0 uMeeT BUI
y=tgx+C)—x

y=C(x*-1)
y=Ce72
1+£:C
Xy

O6miee pemenne nupdepeHManbHOro ypaBHeHus X y'+Yy = 0 uMeeT BUA
-1

y:CeX7

arcsinx =—/3+y?* +C
X+y=InC(x+1)(y+12)
y=C(x*-1)

Moayas 11. Paabl



1. K xakomy THUIly OTHOCUTCS JaHHBIN psif

3T & 3 N 1 el o
—+ Y ——@A—-(-D")cosnx+—(=1) " sin nx
A= (-D)) (D)

I
L

3HAKOIIEPEMEHHBIN Pl

3HAKOIOJIO0XKUTEIbHBIN Psilt

(byHKUIMOHATIBHBIN psif

CTEICHHOM Psij

psan @ypee

B psan ®ypee paznaratorcst pyHKIUH, ONUCHIBAIOLIME . . .
T00BIE TIPOIECCHI

HEPUOINYECKHE TIPOLIECCHI

MaTeMaTHYECKUE MPOLECCHI

HENEePUOJUECKUE ITPOLIECChI

OMOJIOrNYECKHE MTPOLIECCHI

[Tonp3ysch HEOOXOAUMBIM IPU3HAKOM CXOAMMOCTU OTBETHTH Ha BOIIPOC O

0

CXOIUMOCTH HWJIHU pACXOANMOCTH psaa —_—

WO 00 @EOMNEOOOO

N+ 2
O] PsLI PacXOIUTCS;
o PSLI CXOUTCS;
o BOIIPOC O CXOJUMOCTH OCTAETCsl OTKPBITHIM;
0 3n—l
4. HccnenoBath HA CXOAUMOCTB psil ) ——————
nzzll 2" (2n-1)
O] PSI PaCXOIUTCSI
o PSLIT CXOUTCS
e BOIIPOC O CXOJAUMOCTH OCTAa€TCsI OTKPBITHIM
S. Bri6epuTe U3 HIKENepeuncIeHHbIX HE0OX0AUMbIN MTPU3HAK
CXOOUMOCTH psAa

o /ima, =

nN—o0
o S, =
o tim a, [=0

n—o0
o /ima, #0

n—oo
O] l/ima, =0

n—oo
6. W3 H1KenepeyrCIIeHHbIX BRIOEPUTE UHTETpaibHbINA pu3HaK Ko
o /imyU, =/, pan cxopures npu £ <1 u pacxoautes npu £ >1

N—o0
o Z U,, U,="f(x):ecmm f f (X)dx =0, To psia cXOAUTCS, eciu J. f (x)dx =0, To

n=1 1 1

PSLIT pACXOIUTCS
o) Ecmu Ui>U2>Us...>Up>. .. u /imU_ =0, 1o psix Z:(—l)n+1 -Un cxomurest
n—o0 =1
i U n+l

o / ImU— =(, psn cxoaures ipu £ <1, u pacxomutcs npu £ >1

n—o0

n

O] Z U,, U, =Tf(x):ecmu I f (X)dx cxomutcst (pacXOIUTCs), TO M PST Z U,

n=1 1 n=1

CX0nUTCS (PacXOoIUTCs).



1. W3 HmxenepedrcieHHbIX BeIOepuTe (GopMyIty paguyca abCOIIOTHON
CXOJAMMOCTH CTEIIEHHOIO psijia

o S,=U,+U, +..+U,
. |a
o R = /im|—%
n—o0 an
o R=(imy/ja,|
n—w
o R =/im—"
n—0 an+l
1
R=———
timy/la, |
nN—o0
N = (x+2)"
8. K xakoMmy THITy OTHOCUTCS JaHHBIH psaj > o
n=1
o 3HAKOIEPEMEHHBIN P
o 3HAKOMOJIOKUTEIbHBINA P
o (bYyHKLIMOHATIBHBIN psif
® CTCTICHHOU PSIJT
o psan @ypre
< 1
9. HccienoBath Ha CXOAUMOCTb P » (-1) ——

n=1 S\/H

pAd PaCXOIUTCA

BOIIPOC 0 CXOAUMOCTHU OCTACTCA OTKPBITHIM
pAA CXOOAUTCA a0COIIOTHO

pAa CXOOUTCA YCIIOBHO

®O OO0

Mopnyas 12. Teopusi BepossiTHOCTEH

1. CO6BITI/I$I HaA3bIBAKOTC HC3aBUCUMBIMHU C€CIIN

o p(AB)=p(A)/p(B)

o p(AB)=p(A)+p(B)

© p(AB)=p(A)p(B)

2. quy paBHa BepOSITHOCTB HCBO3MOXKHOI'O CO6LITI/I§I

= 0
3. CoObITHs A 1 B Ha3bIBalOTCS HECOBMECTHBIMU, €CIIU
o p(AB)=1

o P(AB)=p(A)+p(B)

o P(AB)=p(A)p(B)

® p(AB)=0

4. BeposATHOCTB BRIUTPATH B pynieTKy paBHa 1/38. Urpok nemaet 190 craBok. 1o kakoi
dbopMyIie MOKHO BBIYHCIUTH BEPOSATHOCTH TOTO, YTO OH BBIMTPAET HE MEHee 5 pa3

O] pacrpenenenus [lyaccona

o ¢ynkuun Jlamnaca d(x)

o HaJ0 cocyuTaTh 1o ¢popmyine bepuymiu, acumnroTuyeckue Gopmysbl AaayT
0O0JIBIIYIO OLITHOKY.

o IUTOTHOCTH HOPMAJIBHOTO PacIpeie/ICHHs

10. BeposiTHOCTS CyMMBI JIFOOBIX CITy4aiiHbIX COOBITHI A 1 B Bbuncnsercs no gpopmyie

o p(A+B)=p(A)+p(B)



o P(A+B)=p(A)+p(B)-2p(AB)

o p(A+tB)=p(AB)

®  p(A+B)=p(A)p((B)-p(AB)

11. BepositHOCTh BBIMTpaTh B KocTH paBHa 1/6. Urpok aemaer 120 craBok. [1o kakoii
dbopMyIie MOKHO BBIYHCIUTE BEPOSTHOCTH TOTO, YTO YHCIIO BHIUTPHINICH HEe OyeT MeHbIe 15

o pacnpeznenenuem [lyaccona

o JokalbHOU Gopmyrnoi Myapa-Jlamnaca

o HAJI0 COCYUTATh 10 Gopmyie bepuynu

O] WHTETpaIbHON Popmymnoit Myaspa-Jlamnaca

12. [Tpou3BoauTCS N HE3aBUCHUMBIX UCIBITAHUMN, B KOTOPBIX BEPOSITHOCTh HACTYILICHUS
coObITHS A paBHA p. BEposATHOCTH TOT0, 4TO COOBITHE A HACTYMHUT M pa3

o BBIYHCIIIETCS 110 hopmyiie baiteca

o paBHa p(1-p)

O] BbIUKCIseTCs 1o ¢popmyne bepHysium

o BBIUHCIIgEeTCS o popmynie Myaspa-Jlamnaca

13. AOGOHEHT 3a0bL1 MOCeIHIO U(PY HOMEpa TenedoHa U TOITOMY Habupaet eé
Hayraj. OnpenenuTh BEpOSTHOCTh TOTO, YTO €My IPUAETCS 3BOHUTH HE Oosiee ueM B 3 MecTa.

= 03

= 03

14, AOGoHeHT 3a0bu1 nocneanue 2 mudpel TeaeOHHOT0 HOMEpPa, HO TIOMHHT, YTO OHU

Pa3IUYHBI ¥ 00pa3yIoT ABY3HaYHOE 9Kciio, MeHbIee 30. C y4eToM 3TOTo OH HaObupaeT Hayras 2
uudpsl. HailTu BepoSITHOCTB TOTO, UTO 3TO OyIyT HYXHbIE HUPPbI. OTBET OKPYTIIUTE 10
TBICAYHBIX.

= 0,037

= 0.037

15. Pebenox nmeet Ha pykax 5 kyoukoB ¢ OykBamu: A, K, K, JI, V. BeposrHocts TOTO,
4yTO peOeHOK codepeT u3 KyOUKoB cioBO "Kykia'paBHa. OTBET OKPYIJIMTE IO THICSYHBIX.

= 0,017

= 0.017

11. ®opmyna D (-X) = D(X):

A) He BepHa

B) BepHa TONBKO AJIs1 OTPULIATENEHBIX CITYYaliHBIX BEJTMYNH

C) BepHa TOJBKO JUISI MOJIOKUTEIBHBIX CITy4allHBIX BETMUUH X
D) BepHa

Kpurepuii onenku. Kaxnpnii n3 npomexxyrounoro tecta 1-10 cocrout nu3 10 3amanmii u xaxmoe
3aganue onenuBaercs B 0,1 6amn

0,1 6amn — 3a1aHKE BBIIOIHEHO BEPHO

0 Gasu10B 331aHKE BBIIIOJHEHO HEBEPHO

[Tocne BeicTaBieHus mpenogaBarenemM OamioB B rpadgy BKC y cryneHTa oTKpbIBaeTCsl OMYCK K
UTOr0BOMY TECTHPOBAHUIO, KOTOPOE cOCTOUT M3 40 3aaHuil U KaKJI0€ 3aJaHUE OLICHUBAETCS B
0,75 6amna.

0,75 6anna — 3agaHue BBIIIOJIHEHO, BEPHO

0 GanoB 3aaHKE BHITIOJTHEHO HEBEPHO

7.2.3. Bonpochl 1Jisi CAMOKOHTPOJIS
Mopnyas 9. KpaTHble HHTerpaJbl




16. JIBoiiHOW MHTErpal B MOJISIPHBIX KoopauHarax ot pynkuuu f(r,e) mo odnactu D umeer Bua

® [[f(r.grdrde
o fjf(r,@wdcodr
0 fjf(r,go)drd(p
0 jjf(w)rcadrdco

17. Ha o6nactu D B mockoctu XOY 3anana ¢pyuakuus f(X,y)>0, roraa ” f (X, y)dxdy Beipaxaer
D

O6wém tena, o rpadhukom pyukiuu Zz=f(X,y) mag odmactero D

Maccy ob6nactu D, ecnu cuntats, uro f(X,y) ecTh IIIOTHOCTD BeliecTBa Ha obactu D

[Tnomans moBepxHocTH rpaduka dpyukiwu z=f(X,y) Hag obnacteio D

[Tnomans obnactu D

18. Ha o6nactu D npocrpanctsa 3amana ¢pyukius f(X,y,z)>0, Toraa .m. f(X,y,z)dxdydz
D

OO~

BBIpaXKaeT
o O0bém obmactu D

® Maccy obnactu D, eciu cuntats, uto f(X,y,Z) ecTh mI0THOCTH BelecTBa Ha obmactu D
o Ilnomaas nmoBepxHoctu obnactu D

o Cpennee 3nauenue ¢pynkiuu f(X,y,z) Ha odmactu D

19. JIBoiiHOM MHTETPAT ” f (X, y)dxdy ectn
D

®© Yucno

o  @yHKIuA OT X

o  @DyHKIUA OT y

o @OYHKIUAOT XUy

JuddepenunanbHble ypaBHEHHS CBA3BIBAIOT
HE3aBUCHMYIO IIEPEMEHHYIO0 U UICKOMYIO (DYHKITHIO
M uckoMyro GYHKIHIO U €€ TIPOM3BOTHYIO
M HesaBHCHMYIO IEPEMEHHYIO, HCKOMYIO (DYHKIIMIO U €€ IPOU3BOIHYIO
M npousBoaHbIe QYHKIUH PA3THYHBIX TOPSIIKOB
Huddepennnanpaoe ypaBHEeHHE -0 IOPsIKa CHMBOJIMYECKH 3aIMCHIBACTCS B BHJIE
F(xy,y)=0
F(X, Y, y,v y") =0
F(y,y,y")=0
F(X! y" y”) =0
C noMoI1bIo OJACTaHOBKH Y' = P, pematoT 1uddepeHaabHble ypaBHEHUS
JUHENHHBIE, IEPBOT0 MOPSIKa
OJTHOPOJTHBIE TIEPBOTO TIOPSIIKA
BTOPOTO MOpsiAKa
TPETHETO MOPSIKA
YacTHbIM pemeHreM audQepeHnaIbHOro ypaBHEHUS 2-T0 MOPSAIKa SBIIsSeTCs QyHKIUSA

y= (D(X!Cl'cz)
y=0(x,Y,c)

y=§0(X,C1 ’Cg)
y =o(x,c;)

Monyas 10. Iuddepenunanbubie ypaBHeHUs
1.
O

o @M

O ® O 0 MO @0 O W 0O



Moayasb 11. Psaabi

1. B pan @ypsee paznaratorcsi pyHKIIUHN, ONUCHIBAIOIHE . . .
o  mo0ble IPOLECCH

®© 1nepuoaMUECKUE MPOIECCHI

O  MaTeMaTUYECKHE MPOLIECCHI

O  HENEPHOIUYECKHUE MPOLECCHI

O  OHOJIOTUYECKHUE MPOLIECCHI

2. Pagom @yphe Ha3bIBaCTCS BHIPAKCHUEM BHJIA. . .

o SUL(X)=U, () +U, (x)+...+U, (X) +...

o YU,=U+U,+..+Un+...

n=1

o S.(X)=U,(x)+U,(X)+..4+U, (x)

B & :
4. ?°+Zan cos nx +b, sin nx
n=1

O]
3. s Toro uroOsl psix Teiinopa cXoauics B TOUYKE X, HEOOXOIUMO H JJOCTATOYHO, YTOOHI. . .
o fimU, (x-x,)=0

n—oo

o |Uix) |>|Ux)|>|Usx) |...> | Un(x) |
® fimRn(x):O

o /imR,(x)#0

4. W3 HWXKeTepeuncIeHHBIX BRIOEpUTE (POpPMYITy, IO KOTOPOH BRIYHCISAETCA KO3 PHUImeHT an ams
psina @ypbe ¢ nepuoaom 27

® an:lj‘f(x)cosnxdx
72—*71
o anzl_[f(x)sinnxdx
”—zz
1 T
a, =— | f(x)dx
o =g [T
o anzgj.f(x)cosnxdx
7Z.—71'

Mopnyas 12. Teopusi BeposiTHOCTel

CoOBITHS Ha3bIBAIOTCS HE3aBUCHMBIMH €CITH
p(AB)=p(A)/p(B)

p(AB)=p(A)tp(B)

p(AB)=p(A)p(B)

Yemy paBHA BEpOSTHOCTH HEBO3MOXKHOTO COOBITHS
0

CoOriTusg A 1 B Ha3bIBaIOTCA HECOBMECTHBIMU, €CIIH
p(AB)=1

p(AB)=p(A)+p(B)

p(AB)=p(A)p(B)

p(AB)=0

©®@0 00 WENEO O K



4. BeposatHOCTb BRIMTPATh B pyseTKy paBHa 1/38. Urpok nemaer 190 craBok. I1o xakoii hopmyie
MOYKHO BBIYMCIUTH BEPOATHOCTh TOTO, YTO OH BBIUTPAET HE MEHee 5 pa3

®  pacnpenenenus [Tyaccona

o  ¢ynkuu Jlamnaca O(x).

O  HaJo cocyHTath no Gopmyne bepHymu, acumnrorudeckue GopMyIbl 1aayT OOIBIIYIO
OIHOKYy.

O IUIOTHOCTH HOPMAJILHOTO pacrpeaeIeHus

Kpartkoe onucanue u periiaMeHT BbINOJTHEHHSA
Jlis  caMOCTOSITENIbHOM  NPOBEPKM  YCBOEHUS TEOPETHUYECKOIO Marepuana CTYIEHTY
HE00X0/IMMO OTBETUTH HA BOIIPOCHI AJIsi CAMOKOHTPOJISL.

Kpurepum oueHku:
He omenuBaercst B Oamniax, UCHOJb3YyeTCS CTYIACHTAMH JJisi CAMOKOHTPOJI MOJYYEHHBIX
3HAHUH 110 JUCHUAIUINHE

7.3. OueHo4Hble cpeacTBa AJsS NMPOMEKYTOUYHOH ATTECTAMH IO HUTOraM OCBOEHUS
AUCIMIITHHBI
7.3.1. Bonpochbl K IPOMeKYTOYHOM aTTeCTALNH

Cemectp 4

BOl'[pOCI)I K 3K3aMEHY

Kakue ypaBHeHus Ha3biBatoTcs nuddepeHnmanbabiMu? [IpuBenure npumep.

Uto Ha3pIBAIOT pemeHneM auddepeHnuanbHoro ypapaenus? [lpuseanre npumep.

UTo Ha3bIBaOT HAYaJbHBIMU YCIOBUSAMH Uil AuddepeHunanbHoro ypaBHeHus? [Ipusenute
[puMep.

UTo Ha3pIBAOT OOUIMM penieHueM Jutst TuddepeHMaaIbHOro ypaBHeHus (n-0ro nopsijika)?

Chopmynupyiite Teopemy Komm o cymectBoBanuu pemeHus auddepeHnnaibHoro ypaBHeHUs
1-oro nopsiika

6 Jlaiite ompenenenue nudepeHuanbHoro ypaBHeHus 1-oro nopsaka. Ilepeuncnure TUnbI U
METO]Ibl OTBICKAHUS UX PEIICHUS

Jlaiite ompenenenue audQepeHInanbHOr0 ypaBHEHUs 2-0T0  MOpPSIKA, JOMYCKAIOILIEro
MoHIKeHue nopsiaka 1-oro tuna. ONUIIKNTE METOJ OTBICKAHUSI €70 PEIICHUSI.

Jlaiite ompenenenue audQepeHIrnanbHOr0 ypaBHEHUs 2-0T0  MOPSIKA, JAOMYCKAIOLIETo
MOHIKEeHUE nopsiaka 2-oro Tuna. ONUIINTE METO OTBICKAHUSI €70 PEeIICHUSI.

9 [atite omnpenenenne auddepeHNNaTLHOTO ypaBHEHHS 2-0T0 TOPSAKa, JOMYCKArOIIETro
MOHIKEHUE Topsiika 3-oro Tumna. OMUIINTE METO/ OTHICKAHUS €r0 PEIIeHUs.

10 UTo HA3bIBAIOT JIMHEHHBIM OJHOPOIHBIM Ju(D(EepeHIINAIEHEIM YpaBHEHHEM N-0TO TMOpsiaKa?
[Iepeunciinre ero CBOMCTBA U ONUIINUTE METOJI PELICHUS.

11 |Onummte ctpyktypy obuiero pemenus JIOIAY n-oro nopsiaxa.

12 JlaiiTe omnpeneneHue JWHEHHON 3aBUCUMOCTH (QYHKIMHA. VYKaXUTe YCIOBUS JUHEHHON
3aBHCHMOCTH M JIMHEHHON HE3aBUCUMOCTHU JABYX (QYHKITHII.

13 |daiiTe onpeneneHne onpeaenuTessi BpOHCKOTO M YKaXXUTe ero CBOHCTBA.

14 UTOo Ha3bIBAIOT JIMHEHHBIMH OJHOPOJHBIMU AW (EepeHIHATbHBIMA YPABHEHUSIMH BTOPOTO
MOPSIIKA C TTOCTOSIHHBIMU Kod(dpurimenTamu?




n/n

Bonpocsl k 3k3amMeny

15

Onummure CTPYKTypy OOIIEro pemeHus JUHEHHBIX OJHOPOIHBIX U depeHranIbHbIX
ypaBHEHHs BTOPOTO MOPSIZIKA C TIOCTOSSHHBIMU KOA((UIIEHTAMH.

16

UTo  Ha3BIBAIOT  XAapaKTEPUCTHYECKMM  ypaBHEHHEM JUIS  JIMHEHHBIX  OJHOPOJIHBIX|
miQQepeHManbHbBIX YpaBHEHUSI BTOPOTO TMOPsAKAa C MOCTOSHHBIMH KO3 duumenramu?
[TpuBeuTe npuMep

17

YKaxuTe BUA OOIIETO pEIIeHUS JTUHEHHBIX OAHOPOAHBIX UG (epeHINATBHBIX YpaBHEHUN
BTOPOrO0 IOpsiAKA € TOCTOSAHHBIMH  KO3((UIMEHTaMu JUIsl CIydaeB, KOIJa KOpHHY
XapaKTEPUCTUYECKOT0 YPAaBHEHMsI IEHCTBUTENbHBIC pa3iandHble yncia. [Ipusenure npumep

18

YKaxuTe BUA OOIIETO pEIIeHUS JTUHEHHBIX OIHOPOAHBIX UG (epeHINATbHBIX YpaBHEHUN
BTOPOrO0 IOpsiIKA € TOCTOSHHBIMU  KO3(Q(UIMEHTaMH Ul ClIy4yaeB, Korja KOpHH
XapAKTEPUCTUYECKOT0 YPAaBHEHMsI ICHCTBUTENbHBIC OIMHAKOBBIE uncia. [Ipusenure npumep

19

YxkaxuTe BHA OOLIEro penieHus JIUHEHHBIX OAHOPOAHBIX U depeHINMATbHBIX ypaBHEHUH
BTOPOTO TIOpPSAJKA C TIOCTOSHHBIMHA KOX(Q(UIMEHTAMH JJIsl  ClIydaeB, KOrJa KOPHH
XapaKTEPUCTUUYECKOT0 YpPaBHEHMs KOMIUIEKCHBIE uncia. [TpuBeaure npumep

20

UTo HaA3BIBAIOT JIMHCHHBIMU HEOJHOPOIHBIMH IU((EepeHITMABHBIME  YPAaBHECHUSIMH  N-0T0
rmopsiKa’?

21

YKaKUTE CTPYKTYpy OOIIEro pemieHus JUHEHHBIX HEOTHOPOAHBIX nuddepeHaIbHbIX
YpaBHEHUS N-0ro NOPSAKA.

22

Onummre MeToX Bapualuy IPOU3BOJBHBIX IOCTOSHHBIX JUISl OTBICKAHUS YAaCTHOIO PELICHUS
ITMHEHHOTO HEOAHOPOAHOTO MH(PEepEeHIIMATHLHOTO YPaBHEHUS! BTOPOTO MOPSIKA.

23

UTo Ha3pIBalOT MpaBoil YacThio crienuaibHoro Buaa JIHJIY 2-oro mopsimka ¢ moCTOSIHHBIMY|
Kodpunmentamu? [lpuBeaure npumep

24

Onumure MeToJ] HEONPEAETICHHBIX KO3(P(ULIUEHTOB A OTBICKAHUS YACTHOTO peIleHUs
HEOTHOPOAHOIO JIMHEHHOro aud@epeHnuanbHOro ypaBHEHHsS BTOpPOro MOpsKa C IpaBoif
YaCThIO CIEUATBHOTO BHJIA.

25

Uro Takoe umcnoBoil psan? IlpuBenure mpumep Urto HaszpiBaeTcs cymmon psima? Kakoit psin
HA3bIBAETCS CXOAALIMMCS, Kakod pacxomsamumcs? Jlaidte ompeneneHue OeCKOHEUHOH
FEOMETPUYECKON ITPOTPECCUU U €€ CYMMBL.

26

Cchopmynupyiite HeoOXOAMMBIM NpU3HAK CXOAMMOCTH 4YHUCIOBOro psna. Kak ero MoxxHO
MCTIOJIH30BATH JIJISl HCCIIEIOBAaHMUs cxonuMocTH psita? [lpuBeaure npumep

27

ChopmynupyiiTe H0CTaTOUHbIE MPU3HAKW CXOAMMOCTH PSAJOB C TOJOKUTEIbHBIMU UJIEHAMU
(cpaBHeHus1, Jlanambepa, paJuKaibHbIi, HHTErpasbHblii). [IpuBeanTe npumepsl

28

Uro Has3piBalOT 3Hakouepenyrommmcs psaoM? Chopmynupyiite Teopemy JleitbHuna u
pUBEIUTE TPUMED €€ UCIIOJIB30BaHMsI I NPUOIMKEHHBIX BBIYUCICHUN CYMMBI psija

29

JlaiiTe ompeneneHne 3HAKOTIEPEMEHHOTO psiia. YKaXHUTE JOCTAaTOYHBIC MPU3HAKUA CXOJUMOCTH.
Uto Takoe abCONMIOTHAS M YCIOBHAS CXOAMMOCTh 3HAKOMIEPEMEHHOTO psijia?

30

JlafiTe ompenencHUe CTEMCHHOTO psila, MHTEpBaJla CXOAMMOCTH CTCIIEHHOTO psijia, paauycal
CXOJIMMOCTH

31

Yrto HazwiBatoT pagoM Teinopa u Maknopena mns pynxuuu f(x)? IIpuBenure nmpumeps! s
byHkImit: cos(x), sin(x), In(1+x), exp(x).

32

[TpuBenuTe NpUMEpPHl HCHOIB30BAHUSA PAAOB JUIS BBIYUCICHUH MPUOIMKEHHBIX 3HAUYEHUH
(byHKIIMI 1 Onpe/IeNIeHHBIX HHTETPAJIOB C 3aJAHHON TOYHOCTBIO

33

JlaliTe omnpeneneHusi TPUTOHOMETpUYEecKoro psijaa, koddduuuentoB dypre, psaga Dypre ais
(byHKIM ¢ neprojoM 2 1

34

[TpuBeauTe npuMep paszsiokeHus B psii Pypbe YETHBIX U HEUETHBIX MEPUOTNYECKUX (PYHKITHI

35

I[aﬁTe OIPCACIICHUA (I)YHKL[I/IOHB.HBHOTO psaaa u 00J1acTH €ro CXOAUMOCTH.

36

[Tepeuncnute CBOMCTBA CTEMEHHBIX PSAIOB

37

[TpuBenuTe NpUMEpPHl HCIOIB30BAHUS PSAOB JUIS OTHICKAHWS TNPHOIMKEHHBIX PpEIICHUH]

mudpepeHaTbHBIX YpaBHCHUM




n/n

Bonpocsl k 3k3amMeny

38

Chopmynupyiite ycnosue dupuxie misg QyHKIUN

39

Chopmynupyiite ycioBue cxoauMocTu psajga Oypbe Kk QyHKIHH, 111 KOTOPO OH 3aiCaH

40

Urto HaspiBarOT KOdhdunmerTamu Oypwe u psioM Dypbe 11 GyHKIHH ¢ nepuogaom 17

41

Onumure pasznoxenue B psjg Oypre Henepuoaudeckux pyHKuun

42

[TpuBenuTe MpUMEp OPTOrOHAIBHBIX Ha OTpe3ke [a; b] dyHKkuui

43

[lepeuncnure hopMynbl KOMOMHATOPUKH

44

Yro Takoe ucnsitanue, coobTre? [IpuBenure npumep. Kaknue coObITHS HAa3bIBAIOT CIy4allHBIMH,
ITOCTOBEPHBIMH, HEBO3MOKHbIMU? [TpuBeuTe npumep.

45

Kakue coOBITHSA Ha3bIBAIOT HECOBMECTHBIMMU, HE3aBUCHUMBIMH ? HpI/IBe,Z[I/ITe IIPpHUMEDP.

46

Urto Takoe cymMma coOBITHIA, Tpon3BeneHne cooprTuii? [IpuBenure npumep.

47

Kaxue coObITHSI HAa3bIBAIOT NPOTHBOMNONOKHBIMU? [IpruBenuTe npumep.

48

Uro Takoe mosHas Tpymma coObITUHA? YUTO Takoe JJIEMEHTapHBIE HWCXOJbI HUCIBITAHUS?)
[TpuBenute mpumep.

49

Uro Takoe OTHOCHUTENbHAs 4acToTa coOblTHA? B uéMm 3akitouaercs CBOMCTBO yCTOMYMBOCTH]
OTHOCHTENIFHBIX YacToT? JlaliTe 4acTOTHOE Onpe/iesieHIe BEPOSTHOCTH COOBITHS

50

JlaliTe KJIaccH4ecKoe orpelesieHue BeposiTHocTH coObitus. [IpuBenute npumep. Ilepeunciure
CBOWCTBA BEPOSITHOCTH COOBITHUS

51

UTo Takoe YCIOBHAasi BEPOSTHOCTb, BEPOSITHOCTh IPOM3BEAEHUS COOBITUH, BEPOSITHOCTH
MpOM3BECHNSI He3aBUCUMBIX coObITHI? [IpuBeauTe npumep.

52

UTto Takoe BEPOSTHOCTH CYMMBI HECOBMECTHBIX COOBITHI, BEPOSATHOCTH CYMMBI COBMECTHBIX
coObITHIT? [IprMepsl

53

UTo HAa3BIBAIOT MOBTOPHBIMH HE3aBHCHUMBIMU HCTBITaHMsIME? Ornmmte Gopmyny bepaysum.

54

HGPGIII/ICJII/ITC ACUMIITOTHYCCKHC q)OpMy.]'ILI.

55

JlaiiTe omnpeneneHue CIy4alHOW BEJIWYMHBI, JUCKPETHOM M HENPEPBIBHOM CIy4YalHON
BennuyuHbl. [IpuBenure npumep.

56

ChopMmynupyiiTe 3aKOH pacrupeereHus: TUCKPETHOW ciaydaiiHOW Benu4uHbL [IpuBenuTte
mpumMep.

57

HepCLH/ICJ'[I/ITC YUCJIIOBEBIC XapaKTepI/ICTI/IKI/I cnyqal‘/'Ime BCIIMYHUH (MaTeMaTI/I‘-ICCKOG OXHUaaHue,
MCiepCHs, CpeHee KBaapaTHYeCKoe OTKJIOHEeHHe). UTO OHU XapaKTepU3yIOT M KaKOBBI HX
cBoMicTBa?

58

Kak HaliTh MaTeMaTHYeCKOe OKUIAHNE M UCTIEPCHUIO MCKPETHON CITyJaiiHON BETMYNHBI?

59

Uro Ttakoe ¢yHKIUS pacrpeaencHuss BeposTHocTed F(X) M MIOTHOCTH pacrpenencHus
BeposITHOCTEH f(X) HEMpepBIBHON ciydaitHON BenmnuuHbl? [lepeuncnure ux cBoiicTBa

60

Z[aﬁTe OIMPECACIICHUEC MATCMATHYCCKOI'0 OXHWAAHUA W JUCIICPCUU HerepBIBHOﬁ CHy‘l&ﬁHOﬁ
IBEJIMYHUHBI

61

Kak HailTu BepoOsSTHOCTb NOMAJAaHMS CIy4yallHOM BEJIIMYMHBI B 3aJaHHBI WHTEpBal, €CIy|
M3BECTHA IIOTHOCTH pachpesielieHus BeposTHocTerd f(x)? UTo reoMeTpuveckd BBIpakaeT T4l
BEPOSTHOCTH?

62

Onummre HOPMalbHBIM 3aKOH pachpeieneHus, rpaduK IUIOTHOCTH pPACHpeleNeHHs, ero
YUCIIOBBIE XapaKTEPUCTHKHN

63

Kak HalTH BEpOSTHOCTH TOTO, YTO CIy4ailHas BeJIMYMHA C HOPMAJIbHBIM 33aKOHOM|
pacrpeesieHus] MPUMET 3HaUYCHUE MEHBIIE 33JJAaHHOTO X1; OOJIBIIE 33JaHHOTO X2; HA WHTEPBAJIC
(x1, X2) ¢ momomipio GyHkimu Jlamaca?

64

JlaiiTe ompeneneHue TeHEPATTLHON U BBRIOOPOYHOM COBOKYMHOCTH. Kakass BhIOOpKa Ha3bIBaeTCs|
€MpPEe3eHTATUBHOMN M KaK €€ MOJYYUTh?

67

Kakue OLIEHKH Ha3bIBAIOTCS HECMEIIEHHBIMHU, COCTOSATENLHBIMUA? UTO SIBIsSETCS HECMEIIEHHON
OIICHKOW MAaTeMaTH4eCKOTO OXUJAHWS, TUCIEPCUM M KaK HUX BBIYHUCIUTH 1O BBIOOPOYHBIM
ITaHHBIM?

66

Kaxas 3aBHCUMOCTD MCXKIY BCJIIMYNHaAMU Ha3bIBaACTCsA CTaTHCTquCKOﬁ, Kakasa




Bonpocsl Kk dJx3aMeH
n/n P y

KoppessionHoit? [IpuBeante npumep Ha rpaduKax paccerBaHUs

67 Urto Takoe MOBEPHUTEIbHBIM HHTEPBAI JIJIsI BEPOSATHOCTH COOBITHUS, MATEMATHYECKOTO OKUIaHMUS,
crepcun’?

7.3.2. Kputepuu 4 HOPMbI OLEHKH

dopma
NMPoBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Cemectp Kpurepun u HOpMbI OLIEHKH

Crynent Habpan 85 u 6onee
«OTJIMYHOY 0aJIJIOB IO pe3yJIbTaTaM OCBOCHUS
Kypca

Crymentr Habpan or 70 mo 84
«XOPOIIO» 0aJIoB MO pe3yabTaTaM OCBOCHUS
Kypca

Crynent Habpan ot 55 go 69
«YJIOBJICTBOPUTEIILHOY 0aJIoB 10 pe3yabTaTaM OCBOCHUS
Kypca

Crynent HaOpan MeHee 55
«HEYIOBJIECTBOPUTEIILHO» | 0aIOB MO pe3ybTaTaM OCBOCHHUS

Kypca

4 DK3aMeH




8. YueOHo-MeTOoAMYecKOe U MH(OPMAITMOHHOE O0ecTieYeHHe TUCIIUITHHBI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (y4yeOHHK, yueOHOe

Koaun4yecTBO B

Ne nocodue, yue0Ho- HAY4YHOI
ABTOpBI, COCTABUTEIHN 3arsnaBue (3arojioBoK) T'ox m3panus
n/n MeToauYecKoe nmocoomue, ouoanortexe /
NPaKTHKYM, Jp.) HaumenoBanue 3b6C
1 | Kapacesa, P. b. Psaner : yue6Hoe nocobue / P. b. Kapacesa. Y4eOHoe nmocodue 2022 9BC
— 3-¢ m3x., crep. — Cankr-IletepOypr : «Jlanby
Jlanp, 2022. — 140 c. — ISBN 978-5-8114-
2053-7. — TekcT : 2IeKTPOHHBII
2 | Xpymesa, 1. B. Teopus BeposiTHOCTEH : yuebHOe nocodue / YueOHoe nmocodue 2022 O9BC
. B. XpymeBa. — Cankr-IlerepOypr : «JIanb»
Jlanp, 2022. — 304 c. — ISBN 978-5-8114-
0915-0. — Texkcr : anexkTpoHHbIH // Jlass :
3NIEKTPOHHO-OMOIMOTeYHas cucTemMa. —
URL.: https://e.lanbook.com/book/210383
3 | Hemunosuy, b. I1. Juddepennumanbable ypaBHEHHs | yueOHOE VYuebHoe nocobue 2022 3BC
nocobue jyist By30B / b. I1. JlemunoBuy, B. «Jlauby
I1. MoneHoB. — 6-e u3., crep. — CaHKT-
[TeTepOypr : Jlans, 2022. — 280 ¢. — ISBN
978-5-8114-9441-5. — Tekcr :
AJIEKTPOHHBIN // JIaHb : 3IEKTPOHHO-
oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/195426
4 | Hertspesa O.M., MaremMaTHKa B IpUMepax M 3ajadax : yueo. YuebHoe nocobue 2019 3BC
Kypbenko JI.H., nocobue / O.M. Jlertsipesa, JI.H. «ZNANIUM.COM»

Huxonosa I'.A.,
Huxonosa H.B., Hypuesa
C.H.

XKypbenko, I'.A. Hukonosa, H.B.
Huxonosa, C.H. Hypuea. — Mockaa :
NH®PA-M, 2019. — 372 c. — (Bsicmee
oOpa3zoBanue: bakanaBpuar). - TekcT :
aneKTpoHHBIH. - URL:
https://new.znanium.com/catalog/document?




Tun (y4yeOHMK, yueOHOe

Koaun4yecTBO B

Ne nocodue, yue0Ho- HAY4YHOI
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) T'ox m3panus
n/n MeToauYecKoe nmocoomue, ouoanortexe /
NPAaKTHUKYM, Ap.) HaunmenoBanue 35C
1d=327833
8.2. lonoiHuTEILHAS JIUTEPATYpPaA
Tun (yueOHHMK, ydeOHOE KOHH%CTEO B
Ne nocodue, yue0Ho- HayHHon
w/n ABTOPBI, COCTABUTEH 3arsiaBue (3aroJi0BOK) METOTHUIECKOE OCOBHe, I'ox n3panus ouoamorexe /
HPAKTHKYM, IPp.) HaumeHoBaHue
IbC
1 | IIunayes B.C. Beiciias matemaruka : yueOnuk / B.C. VYyebHuk 2019 9bC
IIIunaues. — Mocksa : UTHOPA-M, 2019. «ZNANIUM.CO
— 479 ¢. — (Bricmiee oOpa3oBaHue). — M»
www.dx.doi.org/ 10.12737/5394. - Tekcr :
anexTpoHHsid. - URL:
https://new.znanium.com/catalog/product/99
0716
2 | Pxesckuii C.B. Bricmas matemaruka : yueOnuk / C.B. YaeOHHuK 2018 3BC
PxeBckuil. - Mocksa : Uadppa-M ; «ZNANIUM.CO
Znanium.com, 2018. - 814 c. - (Bsiciee Mp
obpazoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anekTpoHHbIH. - URL:
https://new.znanium.com/document?id=337
456
3 | Hanunos FO.M., XKypbenko | MaremaTuka : yue6. mocobue / VYuebHoe nmocobue 2019 3BC
JI.H., HuxonoBa I'".A., F0.M. [Janunog, JI.H. Xyp6enko, «ZNANIUM.CO
Huxonosa H.B., Hypuesa I'.A. Hukonosa, H.B. Huxonona, C.H. M»

C.H.; mox pen. XKypbenko
JI.H. , Huxonosoii ' A. .

Hypuesa ; mox pen. JI.H. XKyp6enko,
I'.A. HukonoBoii. — Mocksa : UTHOPA-M,
2019. — 496 c. — (Bricmiee oOpa3zoBanue:




Tun (yueOHUK, yueOHOE

KoanuyecTBO B

HAYYHOI
Ne nocooue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
n/n MEeTOAHYECKOEe Mocodue,
IpaKTHRYM, Ap.) HaunMeHoBaHHe

bakanaBpuar). - TekcT : 21eKTpOHHBIN. -
URL:
https://new.znanium.com/document?id=327
832




JaHHBIX. -

8.3. Ilepeuennr nmpodeccHoHAJBHBIX 0a3 JAHHBIX M MH(OPMAIMOHHBIX CIPABOYHBIX
cucTeM

- Web of Science [DnekrponHslii pecypc]
Philadelphia:  Clarivate

: MyJIbTUIUCHHILTHHAPHAS pedepaTuBHas 0aza
Analitics,

2016- . — Pexum gocryna

apps.webofknowledge.com. — 3aru1. ¢ skpana. — fI3. pyc., aHIIL.
- Scopus [Dnekrponnsiii pecype] : pedeparuBHas 6aza manusix. — Netherlands: Elsevier,

2004— . — PexxumM jocTyma : scopus.com. — 3ariL. ¢ 3kpana. — S13. pyc., aHri.

- Elibrary [OnexTpoHHBIH pecypc]| : HaydHas dJIeKTpoHHas OubauoTexka. — Mocksa : HOB,
2000~ . — Pexxum moctymna : elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., aHrIL

- Springer Link [DnextponHsiii pecypc] : [0a3a manubix]. — Switzerland: Springer Nature,
1842— . — Pexxum noctyna : link.springer.com. — 3aru. ¢ skpana. — 53. aHri.

- Science Direct [DnexkTpoHHBI pecypc]

. KOJUICKOU JJICKTPOHHBIX KHHUI' U3OaTCJIBCTBA

Elsevier. — Netherlands: Elsevier, 2018— . — Pesxxum noctyma : sciencedirect.com. — 3ari. ¢ 3KpaHa.
— $3. aHrm.

- NEICON [DnektponHsiii pecypc]

JJEKTpOHHAsT HMHpOpMaIusl

apXHWB Hay4YHBIX

xypHaioB. — MockBa : HOUKOH, 2002— . — Pexxum noctyna : neicon.ru/resources/archive. — 3ari.
¢ KpaHa. — 3. pyc., aHrIIL.

8.4. IlepeueHb NPOrpaMMHOro obecnevyeHus

Ne HaumenoBanue 11O KouunyecrBo PexBu3uTHI 10r0BOpa (H1aTa,
n/n JHUIeH3HH HOMeEp, CPOK el CTBHUA)

1 Windows 1398 Oeccpounas

2 Office Standart 1398 Oeccpounas

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM AJIl OCylLIeCTBJICHUSI
00pa30BaTeIbHOIO NMPOILECCa MO0 JUCIUIIHHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOB, 1a00paTOPHii, MACTEPCKUX U

Ne Ap. 00bEKTOB /1JIsl IPOBe/ICHUs!
N IlepeyeHb 0CHOBHOTO 000pY/A0BAHMA
/I | MPAaKTHYeCKHX U JA00PaTOPHBIX 3aHATHIA,
MOMELIECHHUH VIS CAMOCTOSATEIbLHOMN

padoThl 00y4aromuxcs (HoMep ayiuTOPHH)

Aynautopusi BEOKOH(pEPEHITHiA. DKpaH TEJICBU3UOHHBIM, HIUPMBI,

VYuebHas  ayauTopus AN IPOBEAEHUS | IPOKEKTOP Ha LITaTHUBE. CTOJ

3aHATUN  JICKIMOHHOTO  THNA. YdYeOHas | mpernoaBaTelbCKui, CTYJIbsI

ayoquTOpusl  JUIsl  NPOBEINEHUS  3aHATHH | PEnoJaBaTelbCKUE., Tpancnapant-

CEMHHApPCKOro Tuna. Y4yeOHas ayIuToOpus Ui | MEePEeTsHKKA, CUCTEMHBIN OJIOK.
1 | KypcoBOro mpoOeKTUPOBAaHUS (BBIOJHEHHUS

KYpCOBBIX pa0oT). YueOHas ayauTopus Iis

IIPOBEJIEHUS TPYIIOBBIX M MHIMBUIYAIbHBIX

KOHCynbTallMii YueOHasg aynuropus JUis

IIPOBEJIEHUS 3aHATUN TEKYIIETr0 KOHTPOJI U

npomexyrounoit arrecramu. (YJIK-807).

[Tomemenne s camoctosTenbHOH padoTsl | CTOMBI YUYEHUYECKHE, CTYJbs
2 | ctynenToB (C-401). yuennyeckue, [IK ¢ Bbixogom B ceTb

WNHuTtepHer




8.6 OnJaiin pecypcebl:

[Tnardopma «Pocaucranty»: edu.rosdistant.ru
OnnaiiH-koHTEeHT «Bpicimas Maremaruka. M30paHHble pa3fensl  BBICHIEH  MaTeMaTHKH)
[https://edu.rosdistant.ru/course/view.php?id=10848].

N3ydyeHne TeOpeTHYECKOro MaTepuaja C IIOMOILIBIO JAHHOIO  OHJIAH-KOHTEHTa
CIOCOOCTBYET YriyOJeHHUIO U 3aKPEIICHUIO TEOPETUUECKIX 3HAHUM, MOJYYEHHBIX HA JIKIHUX, 110
OCHOBHBIM Te€MaM Kypca; pa3BUTHIO MPAKTUUYECKUX HABBIKOB pEIICHUS THUIIOBBIX 3aJa4 IO
YKa3aHHBIM TeMaM; OOECHEYEHUI0 HWHIAMBUAYAIBHOIO MOAXO0Aa K OOyYeHHUIO, BO3MOKHOCTH
CTyJIECHTaM H3y4aTh MaTepuai B yJOOHOM TeMIie U opmare, MOBBIIICHUI0 MOTHBAIIMH CTYICHTOB K
M3YYEHHUIO TUCIUILUIMHBI 32 CUET UCIOJIb30BaHUSI MHTEPAKTUBHBIX JIEMEHTOB M MYJIbTHUMEIUUHBIX
MaTepUasoB.

OHIaWH-KOHTEHT CIYXHUT JONOJHEHHMEM K OYHBIM 3aHATHUSAM M JAeT BO3MOXHOCTh
cTyaeHTaM Oonee »(GQGEKTUBHO M3y4daTb MaTepual, MpPeJOCTaBisAs UM JOINOJHUTEIbHbIE
BO3MO>KHOCTH ISl CAMOCTOSATEIbHONU pabOThl M CAMOIIPOBEPKHU.
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