MUHHUCTEPCTBO HAYKHU 1 BBICILIETO OBPA30BAHH
POCCUNCKOU GEJEPALIMA

desepanbHOE TOCYIAPCTBEHHOE GIO/KETHOE 00pa3oBaTeIbHOE YUPEkKIEHHE
BEICIIEr0 06Pa30BaHKs

«MaruuTOropekuit rocy 1apcTBeHHbIN TeXHIIECKui yHuBepenTeT uM. 1.
Hocogay -

\ VTBEPXKXJIAIO
12\ Hupexrop UEuC
A= 10.B. Comosa

03.02.2025 r.

NN
N
PABOYASI TIPOI'PAMMA JTUCHUITJIMHBI (MOY JIA)

MATEMATHKA

Hanpagienue NoAroToBKY (CneHagIbHOCTD)
22.03.02 Meramnyprust

HanpassieHHOCTS (MpodHIIB/CrIeNHaNi3ais) MpOrpaMMbl
TexHo0rus TUTEHHBIX MPOLIECCOB

VpoBeHb Bhiciiero obpasosanus - 6akanaBpuar

dopma 06yueHus
3a04Hast

Wuctutyt/ dakynprer VHCTHTYT eCTECTBO3HAHMS M CTaHIapTH3ALUH
Kadenpa I[TpukinanHoii MaTeMaTHKK ¥ HH)OPMATHKH

Kype 1

MaruuTtoropck
2025 rox



PaGouas nporpamma cocrasiena Ha ocHoBe PI'OC BO - GaxanaBpuaT 110

Hanpasenunio noarorosku 22.03.02 Metamtyprust (npuxa3 MunoOpnayku Poccuu oT
02.06.2020 r. Ne 702)

PaGouas mporpamMma paccMOTpena u o100pena Ha 3acenannu kapeapsr  IlpuknanHoi
MaTeMaTHKH U HH)OPMAaTHKH ~

14.01.2025, npotokon Ne 5

3aB. kadeapoit ﬂ 10.A. 3BekoB
Pabouast mporpamma 0100peHa METOANYECKO Komaccuen
03.02.2025 r. mportoxon Ne 3 W

[Ipencenarens 1O0.B. ComoBa
CornacoBaHo:

3aB. kadeapoii JInTeHHbIX NPOLECCOB H MaTEPHAIOBEIEHHSI

H.A. ®eoktucToB

Paboyas nporpamma cocraBieHa:
noueHt Kadeaps! [IMuld, kanz. TexH. HayK ﬂ

Penensent: M
3aB. Kadeapoir Ouswky, kaHa. Gus.-mat. Hay ~ JIM. lonrymus

W.B. I'naronera




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

L{ensiMu OCBOCHUSI TUCIUIUIMHBI «MaTeMaTukay SBJISIOTCSA: 03HAKOMHUTh 00y4aeMbIX
C OCHOBHBIMHU MOHSITUSIMHA U METOJIaMU BBICIIEH MaTeMaTUKH, CO3AaTh TEOPETUUECKYIO U
MIPAKTUYECKYIO 0a3y MOATOTOBKH CIELUAIMCTOB K JESTEIIbHOCTH, CBI3aHHOMU C
UCCIIeIOBaHUEM, Pa3pabOTKOM U TEXHOJOTUSIMU MIPOLIECCOB MOIYYESHHS METAJUIOB U CILIABOB,
METANTNYECKUX U3 TpeOyeMoro KauecTBa, U OCHOBAHHBIX HA MPUMEHEHUU
MaTEeMaTHYECKOro aHallu3a U MOJIEHUPOBAHUSI.

2 MecTo qucHuIIMHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTeIbHON NPOTrpaMMblI

Jucnuninmna MareMaTuka BXOJIUT B 0053aTeIbHYIO YacTh yueOHOTO IIaHa
00pa3oBaTeNbHON NPOrpaMMBI.

Jis u3ydeHus TMCHUIUIMHBI HEOOXOAUMBI 3HAHUS (YMEHHUS, BIAICHHUS),
c(hOpMHUPOBAHHEIE B PE3YJIbTATE U3YUCHUS AUCIHUILTNH/ IPAKTHK:

Jucnuninna MaremMaTuka BXOJIUT B 6a30BYIO YacTh y4eOHOTO IJI1aHa
o0pa3oBaTenpHOM nporpaMmMel. M3yueHue NUCHUIUTHHBI 6a3UpyeTcs Ha IKOJIBHOM Kypce
MaTeMaTHKH.

3nanus (yMEHHUs, BIAJICHUS ), TOJTYYCHHBIC NIPU U3YYCHUU JAHHOU JTUCHIUTLITUHBI
OyayT HEOOXOIMMBI JJIsT U3YICHHS TUCITUTUINH/TIPAKTHK:

IInanupoBaHue 3KCIIEpUMEHTA

AHanM3 4ucI0BON HHPOPMAILUH

®dusnueckas XUMUs

®dusuka

MaremaTuyeckui aHain3

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILUIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHus

B pesynbrare ocBoeHUs AUCUUIUIMHBL (MOAyss) «Marematuka» oOydaromuics
JOJKEH 00J1a/1aTh CIEAYOIUMU KOMIIETCHIIUSAMU:

KO)I HHAUKaTopa I/IHI[I/IKaTOp JOCTHIXXCHUA KOMIICTCHIINHN

OIIK-1 CnocoOeH pemaTh 3a1a41 MpohecCUOHATBHON AEATEIbHOCTH, IPUMEHSS METO/IbI
MO/JICJIMPOBAHUS, MATEMAaTHYECKOTO aHAIN3a, ECTECTBEHHOHAYYHbIE U OOIEHH)KEHEPHBIE
3HaHUS

OIIK-1.1 Hcnonp3yeT ecTeCTBEHHOHAYYHbIE 3aKOHBI U IPUHIIMIIBI IPU PELICHUH
NPaKTUYECKUX 3a/1a4

OIIK-1.2 PemraeT cranapTHble npodeccroHaIbHbIE 3a/1a41 C TIPUMEHEHUEM
OOIIeNHKEHEPHBIX 3HAaHUN

OIIK-1.3 [TpumeHsieT MeTOIbl MOAECIMPOBAHNS U MATEMATUYECKOTO aHAIN3a AJIs
peIIeHNs 331a4 TEOPETUUECKOI0 U IPUKJIAJHOTO XapaKTepa




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6mas TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 7 3a4€THBIX €AUHMI] 252 aKkaj. 4acoB, B TOM

HHUCJIIC:

— KOHTaKkTHas pabora — 19,5 akaz. 4acos:
— aynutopHas — 14 akaj. 4acos;
— BHEAyIUTOpHAs — 5,5 akaj. 4acos;

— camocTosTenbHas pabora — 215,1 akaj. 4yacos;

— B (popme npakTuieckoil moarotoBku — 0 akai. yac;
— MOATOTOBKA K 3Kk3aMeny — 17,4 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas % o
KOHTaKTHas paboTa E z dopma TeKyIero
o (B akan. 4acax) ERSS Bun KOHTPOJISI
Pasnen/ Tema s 5 S | camocTosTenbHOI YCIIEBaEMOCTH U Kon
JUCIUATITAHBI = [~ . KOMIIETEHIIHH
g g padoThI MIPOMEKYTOUHOM
Tlex mal. | mpaxT. e aTTeCTalnuu
’ 3aH. 3aH. o=
1. Jluneiinas anre6pa
1.1 Marputs! u - IOATOTOBKA K
OUPCACIHI S, - symomemme KP KP Nel OIIK-1.1,
JelicTBus Ha MaTpUIIAMH. 0,5 0,5 20 Nol KOHCVIBTH _OBaHI/Ie OIIK-1.2,
Brrancnenune onpenenurens. s :{C’HI/IC ¥ P OIIK-1.3
OO6parHas Matpuia Y
1 JUTEPATYPBHI.
1.2 CucTeMbl THHEHHBIX i n;)g;(;:;):;ca K
anreOpanvecKux > OIIK-1.1,
YpaBHCHHUH. 0,5 0,5 20 BHHO;.ZITHHG KP KOHC Ji};‘lf_gBaHI/Ie OIIK-1.2,
Crioco6b1 pemenns CJIAY. e YAIRTHp | onk-1.3
Wccnenoanue CIIAY. i
JUTEPATYPHI.
HWroro o pazneny 1 1 40
2. BBeneHue B MaTeMaTHUECKHUI
aHajau3
- MMOJTOTOBKA K
2.1 Ilpenen 9K3aMeHy, OINK-1.1
MOCJIeI0BAaTEILHOCTH. - BeinotHenne KP : s
TIpenen GpyHKIHHA OTHOMN 0.5 0.5 20 Nel, KP Nel %illi-llé’
TEpEMEHHOM - U3yUYCHHE '
1 JIUTEPATYPHI.
- MOJITOTOBKA K
2.2 HenpepbIBHOCTH ) B;;;?E::Zé KP OIIK-1.1,
(hYHKIUU OTHOM 0,5 0,5 15 Nol KP Nel OIIK-1.2,
TIepeMEeHHOM - OIlK-1.3
- U3yuYeHHE
JIUTEPATYPHI.
Wroro no paszneny 1 1 35
3. Juddepennnansroe
HCUUCIICHHE QYHKIIUU OTHOM
MepEMEHHOMN
3.1 3agauu, npuBoOASIIUE K 1 05 05 12 - IOJATOTOBKA K KP Nel OIIK-1.1,
MOHATHIO IPOU3BOJHOI. ' ' JK3aMEHY, - OIIK-1.2,




Omnpenenenre MpoON3BOIHOMN
(yHKLINY B TOUKE.
Huddepennuan, ero
TeOMETPUYCCKUH CMBICT
T'eomerpuueckuii u
MEXaHWYECKUIT CMBICIT
npousBogHo#. [IpaBuia
muddepeHIUpOBaHUS 1
TabJIHIIa TIPOU3BOIHBIX.

- BeITIOJTHEeHKHE KP
Nel,
- U3y4YcHHE
JUTEPATYPHI.

OIIK-1.3

3.2 Ilpon3BoaHbIE U

MU depeHIInaIbl BHICIIHX
nopsaakoB. OCHOBHBIE
TEOPEMBI
JudhepeHIaIbHOro
HCUYHCIIECHHS: TEOPEMBI
®epma, Posus, Jlarpanxka,
Komm. ®opmyna Tetinopa.
®dopmyna Teinopa.
IIpuMeHeHne MPON3BOIHBIX
IIPY BBIYMCIICHUU NIPEAETIOB.
IIpasuno Jlonurans.
HWccnenoBanne QyHKImiA ¢
TTOMOIIBIO

T PepeHIIHATEHOTO
HCYUCTICHUSL.

0,5

0,5

12

- IIOJITOTOBKA K
JK3aMEHY,
- BeITIOJTHEHHE KP
Nel,
- U3y4eHHe
JUTEPATYPBHI.

KP Ne 1
Koncynprammm

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

Wroro no pazneny

24

4. laTerpanpHOE HCYUCIICHUE
(hYHKINHU OJHOM IepEeMEHHON

4.1 IlepBooOpa3zHas
¢ynkus. HeonpeneneHHbli
UHTErpall ¥ €ro OCHOBHBIE
cBoiictBa. Tabmuua
HEOIpeeIeHHbIX
HHTErpajoB OT OCHOBHBIX
3NIEMEHTAPHBIX (QyHKINH.
OCHOBHBIE METO/IBI
UHTErpupoBaHus. Meronel
HETOCPEACTBEHHOTO
UHTErPUPOBAHUS.
HuTterpupoBanue 3aMeHOI
NEPEMEHHOMN U 10 YacTsAM.
OCHOBHBIE METO/IBI
HUHTErPUPOBAHUSL.
Wuterpuposanue
TPUTOHOMETPUYECKUX
BbIPaKEHHH.
Wuterpuposanue
HppaLOHAIbHBIX
BBIPaKECHUIA.

0,5

10

- IIOJITOTOBKA K
9K3aMEHY,
- BeInIosTHEeHHe KP
Nel,
- U3y4YeHHE
JUTEPATYPBHI.

- KOHCYJIbTalluu
-KP Ne 1

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

4.2 OnpeneneHHbINA
HWHTETpal. 3amada
BBIYHMCIICHUS TUIOIAIH
KPUBOJINHEHHOW Tpanenuu u
JpyTUE 3a1a4u,
MPUBOJISIINE K TOHATHIO
OTIpEJICICHHOTO MHTETpaa.
®opmyna HeroToHa-
Jletionuna. CBoiicTBa
OTIpeJIeJIEHHOTO UHTErpaa.
CymecTBoBaHue
nepBooOpa3Hoi
HeNpepbIBHON (yHKIUH.
3aMeHa NepeMEeHHON 1

0,5

12

- IOJATOTOBKA K
JK3aMEHY,
- BeinoHeHue KP
Nel,
- U3yYCHHUE
JTUTEPaATYPHIL.

- KOHCYJIbTallu!
- KP Nel

OIIK-1.1,
OIIK-1.2,
OIIK-1.3




MHTErPUPOBAHUE T10 YACTAM.
HecoOcTBeHHbIE UHTErPATIBL.
IIpusHaku

Hroro no paszneny 1 3 22
5. DneMeHThl BEKTOPHOH anredpbl
U aHAIUTHYECKON reOMeTpUH
- IOATOTOBKA K
5.1 IonsTue BeKTOpA. 3I<H38,MCH
CkansipHO€, BEKTOpPHOE 1 ¥, OIIK-1.1,
- BeITIoJTHeHHe KP
CMEIIIAaHHOE TIPOM3BEICHHE 0,5 0,5 18 KP Ne 1 OIIK-1.2,
Nel,
BEKTOpOB. [IpuMeHeHue K OIIK-1.3
- U3y4eHue
BBIUHCIICHHSIM.
1 JIUTEPATYPBI.
- IOJrOTOBKA K
5.2 Ananmutudeckas SK3aMEHY,
TeOMETPHS Ha IIOCKOCTH - BI;IHOJ'IHCHI/}IIB KP OIK-1.1,
AHaanquCKax TCOMET 1;151 0.5 0.5 18 Nel KPNe 'l OIIK-1.2,
P o OITK-1.3
B TIPOCTPAHCTBE. - U3y4YcCHHE
JUTEPATYPBHI.
HWroro no pazaeny 1 1 36
6. Kimaccuueckast Teopus
BEPOATHOCTEN
- IIOArOTOBKA K
9K3aMeH
Y5 OITK-1.1,
6.1 DnemeHTHI - seimontHeHue KP | koHCynpTHpOBaHmE
KOMOWHATOPUKHU 0.5 0.5 20 Nol KP Ne 1 OIIK-1.2,
’ N h OIIK-1.3
- U3y4eHHe
JUTEPATYPBHI.
6.2 Kitaccnueckoe moHsATHe
BepositHOCTH. CirydaliHble
co0ObITHsA. OCHOBHBIC
MOHATHUS. AreOpa COOBITHI.
Knaccuueckoe,
TEOMETPHUCCKOE U 1
- IOArOTOBKA K
CTaTHUCTUYECKOE SK3AMOH
OTPEACICHHIA BEPOATHOCTH. - BLIHOJIH@HI/}IIE’: KP | xoHCyinbpTHpOBaHKE OIIK-1.1,
AKCHOMATHKa TEOpHHU 0,5 05 | 381 YLD OIIK-1.2,
. Nel, KP Ne 1
BeposTHOCTEeH. TeopeMbl OIIK-1.3
- U3y4YcHHE
CJIOKEHHS U YMHOKCHHUSI.
JUTEPATYPBHI.
VYciioBHas BEpOSITHOCTb.
dopmyna moIHON
BEPOSATHOCTHU U (hopMyIia
baiieca. Cxema bepnysu,
npubnmwkenus Jlannaca u
Ilyaccona.
HWroro no pazaeny 1 1 58,1
Hroro 3a cemectp 6 8 2151 9K3aMeH
Uroro no aucuuruinee 6 8 2151 9K3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. Tpanuumonusle oOpazoBaTeabHbIe TeXHOIOTUU. Opranu3zaius 00pa3oBaTeIbHOTO
nporiecca, MpeanoaraeT NpsMyIo TPAHCISIUIO 3HAHUK OT TPEnoJaBaTessi K CTyICHTY
(IpenMyILEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-MUTIOCTPATUBHBIX METOIOB OOyUEHHS).
VY4ueOHas AeITeNbHOCTD CTYJCHTA HOCUT B TAKUX YCIOBUSX, KaK IMPABHIIO, PEPOTYKTHBHBIN
XapakTep.

®opMbl yUeOHBIX 3aHATHI:

- nH(GOPMALMOHHAS JIEKIUS — MTOCIIeI0BATEIbHOE U3JI0KEHHE MaTepHrasa B
JTMCHUTUIMHAPHOM JIOTHKE, OCYIIECTBIISIEMOE MPEUMYIIECTBEHHO BepOATbHBIMHU CPEICTBAMH.

- IPAKTUYECKOE 3aHATHE, IIOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHI M HABBIKOB
0 MIPEUIOKEHHOMY aITOPUTMY.

2. TexHonoruu NpoekTHOTo 00y4eHusi. O6pa3oBaTeNbHBIN MPOLIECC TOCTPOEH B
COOTBETCTBHUH C AJITOPUTMOM MOSTAITHOTO PEIIEHUs MPOOIEMHON 3a1a4H UK BBITIOJTHEHUS
yuebHoro 3ananus. [IpoekT npenamnonaraeT COBMECTHYIO yueOHO-TI03HABATENBHYIO
JEATEILHOCTD TPYIITBI CTYACHTOB, HAIIPABJICHHYIO Ha BBIPAOOTKY KOHIICTILINH, YCTAHOBJICHNE
nenei u 3a1ad, GopMyIHPOBKY OKUIAEMBIX Pe3yIbTaTOB, ONPEICICHIE TPUHIIUIIOB 1
METOJIUK PeIleHHS OCTABICHHBIX 33/1a4, INIAHUPOBAHKE X0/1a pa0OTHI, IIOUCK JOCTYITHBIX U
OINITHMAJIBHBIX PECYPCOB, MOATAMHYIO PEaTU3aIIHIO TIaHa PaOOTHI, MPE3EHTAIHIO
Pe3yNbTaToOB paboThI, X OCMBICIEHUE U pediiekcuto. [IpiuMeHseTcss B OCHOBHOM IS
nepexo/ia KOMIIETCHIIUHN Ha YPOBEHb BIIa/ICHHS.

OCHOBHBIE THIIbI IPUMEHSAEMBIX HAMU B 00pa30BaTEIbHON €A TEIbHOCTH IPOEKTOB:

HccenenoBaTenbckuii MPOEKT — CTPYKTYpa MpHOIMKeHa K popmary Hay4HOTO
UCCIIeOBaHMS (JI0Ka3aTeIbCTBO aKTyaIbHOCTH TEMBI, OTIPEICIICHHE HAYYHOH MTPOOIEMBI,
npeaMeTa U 00BbEeKTa UCCIIeA0BaHMs, LIeNIeH U 33/1a4, METO/IOB, HICTOYHUKOB, BBIJBIKCHUE
THIIOTE3bI, 0000IIEHNE PE3yIbTaTOB, BBIBOIBI, 0003HaUCHNE HOBBIX IpoOiieM). Pesynprarom
SBJISIETCS yueOHas KapTa 10 MOJYJIIO Hallel 00pa30BaTeIbHOM NPOrpaMMBI.

TBOpYecKuit MPOEKT, MPEAIIOIATaONINHA B OTJIMYNE OT MPEAbIIYIIEero, KOHSUHbIH
HPOJYKT B CIACAYIOMIMX BapUaHTaX — ra3era K UCTOPUYECKU 3HAYNMOMY
«MaTeMaTH4eCKOMY» COOBITHIO (Tpa3aHUK yucna «I1uy u T.11.); «MaTemMaTudeckas»
OTKpBITKa (CBOEro pojJa yueOHas KapTa, TOIbKO HeOpMaIbHO, KPaCOUYHO O(hpOpMIICHHAS;
BUJICOPOJIHK «S Haydy Bac pemars ...» U T.I1.

WMHpopMannoHHBIN MPOEKT — y4eOHO-TI03HABATENbHAs I€ATEIbHOCTD C SIPKO
BBIPQ)KEHHOW ABPUCTHUECKON HAMPABIEHHOCTHIO (MTOMCK, OTOOP U CUCTEMaTH3aIHs
nH(pOpMaIUU O KAKOM-TO 00BEKTE, 03HAKOMJICHHE YYaCTHUKOB MPOEKTa C 3TOU
uHpopManuen, ee aHaau3 1 00001IeHNE U, HAKOHEL], TPE3EHTALHS 110 TPAKTHYECKOMY
IIPUJIOKEHUIO).

4. ndopManlnoHHO-KOMMYHHKAIIMOHHbIE 00pPa30BaTEIbHbBIE TEXHOIOTHH.
Opranuzanus o6pazoBaTeIbLHOIO Mpolecca ¢ IPUMEHEHUEM CIIeUaTN3UPOBAHHbBIX
MIPOrPaMMHBIX CPeJl U TEXHUUECKUX CPEACTB paboThl ¢ MHpOpMarueil (MHPOPMaLMOHHYIO
cpeny yausepcureta MOOJIYC MOODLE).

6 Y4eOHO-MeTOoqMYECKOE 0O0ecTIeYeHHe CAaMOCTOSATEIbHOM padoThl 00y4YalOIMXCs

[IpencraBieno B npuiokeHuu 1.

7 OueHOYHbIE CPEACTBA ISl POBEICHUS IIPOMEKYTOYHOM ATTeCTALUN
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHO-MeTOAMUYEeCKOEe M HH(POPMALIMOHHOE 00ecTieYeHHue TUCIUTINHBI
a) OcHOBHas1 JIUTEpPaTYpA:



1. Hlunayes, B. C. Briciiasg matematuka : yueonuk / B. C. IllunmayeB. — Mocksa :
NH®PA-M, 2024. — 479 c. — (Bricuiee oopazosanue). — DOI 10.12737/5394. - ISBN 978
-5-16-010072-2. - Tekcr : anexTponHsbIi. - URL:
https://znanium.com/cataloa/product/2085943 (nata oopamenus: 21.01.2025). — Pexxum
JOCTYTA: 110 TOATHCKE.

2. Maremaruka : yueOHoe nmocodue / FO. M. Jlanunos, JI. H. XXypbenko, I'. A.
Hukonosa [u ap.] ; nox pen. JI. H. XKypOenko, I'. A. Hukonosoii. — Mocksa : UTH®PA-M,
2022. — 496 c. — (Bricmiee obpa3oBanue: bakanaspuar). - ISBN 978-5-16-010118-7. -
Tekcer : anextponnsiid. - URL: https://znanium.com/catalog/product/1818645  (marta
obpamienus: 21.01.2025). — Pexwum qocTymna: 1mo moAmnucke.

0) JonosHuTebHAS JJUTEpaATypAa:

1. Maremaruka B mpuMepax 1 3agadax : yue6. mocobue / O.M. [lertsipesa, JI.H.
Kypbeunko, I'.A. Hukonona, H.B. Hukonosa, C.H. HypueBa. — Mocksa : UHOPA-M, 2019.
— 372 c. — (Bwicmiee oopazoBanune: bakamaBpuar). - ISBN 978-5-16-011256-5. - Tekcr :
anekTponHsbii. - URL: https://znanium.com/catalog/product/989802  (mara oOpatueHus:
02.01.2024). — Pexxum pocTyma: o MOANUCKE.

2. ®uxteHronsll, ['. M. OCHOBBI MATEMaTHYECKOTO aHATN3a : YICOHHUK : B 2 9acTsAX /
I'. M. ®uxtenronbu. — 11-e uzn., crep. — Canxr-IlerepOypr : Jlans, [0. r.]. — Yacte 1 —
2019. — 444 c¢. — ISBN 978-5-8114-0190-1. — TekcrT : 37eKTpOHHBIH // JIaHb : 3JIEKTPOHHO
-oubmmoteunas cuctema. — URL: https://e.lanbook.com/book/112051 (mara oOpareHus:
02.01.2024). — PexuM mocTyIa: Ui aBTOPHU3. MOJIb30BATEIICH.

3. @uxrenroisil, ['. M. OCHOBBI MaTeMaTHYECKOTO aHaIN3a : YIeOHUK : B 2 4acTsax /
I'. M. ®uxtenronbu. — 10-e uzn., crep. — Canxr-IlerepOypr : Jlans, [0. r.]. — Yacts 2 —
2019. — 464 c. — ISBN 978-5-8114-0191-8. — Tekcr : 3eKTpOHHBIH // JIaHb : 37IEKTPOHHO
-ounbmmoteunas cuctema. — URL: https://e.lanbook.com/book/115730 (mara oOpareHus:
02.01.2024). — PexuM gocTyIa: Ui aBTOPHU3. MOJIb30BATEIICH.

4. lllumaues, B. C. 3agaunuk 1o BeIciIei MaTeMaTuke : yuebHoe nocooue / B. C.
[umaueB. — 10-e uza., crep. — Mocksa : UHOPA-M, 2024. — 304 c. — (Bsicmee
obpazoBanue). - ISBN 978-5-16-010071-5. - Tekcr : anexTpoHHsIil. - URL:
https://znanium.com/catalog/product/2124772 (mata obpaimenus: 02.01.2024). — Pexxum
JOCTYMA: 1O TOJITUCKE.

B) MeToauuyecKkue yKazaHus:

1. I'paueBa, JI.A. DnemMeHThI TMHEWHOH anreOpbl, BEKTOPHOI anreOpsl U
aHaJIMTUYECKOU reoMeTpun: YuebHoe nocodue. - Marauroropek: I'OY BIIO «MI'TVY um.
I".1. Hocosa», 2010 — 63 c.

2. Makcumenko, M.A. CobbiTus u BeposiTHOCcTh. YacTs 2: Metoa. ykas. -
Marnuroropck: 'OV BIIO «MI'TY um. I'"1. Hocosay, 2010. — 25 c.

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:

IIporpammHoe o0ecnieuenune

Haumenosanue .
10 Ne noroBopa CpoK JIeHiCTBUS JTHIICH3UH
7Zip cB00OOIHO pacnpocTpansemoe [10 0eccpovHO
Bbpaysep Yandex |cBoOoaHo pacnpoctpansiemoe [10 0eccpovHO

IIpodeccnonanbabie 02361 JAHHBIX U MHPOPMAIMOHHbIE CIIPABOYHbIE CHCTEMBI

| Hazpanue kypca Ccpuika



https://znanium.com/catalog/product/2085943
https://znanium.com/catalog/product/1818645
https://znanium.com/catalog/product/989802
https://e.lanbook.com/book/112051
https://e.lanbook.com/book/115730
https://znanium.com/catalog/product/2124772

HanmwmonanpHas

MH(POPMALMOHHO-aHATUTHYECKAs URL:https://elibrary.ru/project risc.asp
cuctreMa — PoCCHMICKMII HHIEKC Hay4HOIO
DnekTpoHHBIE pecypchl onomroreku MI'TY um.

https://host.megaprolib.net/MP0109/\Web

I'1.

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOYJIs1)

MartepuanbHO-TEXHHUECKOE 00eCIIeUeHUE TUCITUTUTMHBI BKITIOYACT:

MartepuanbHO-TeXHUYECKOE 00ecIedeHUE AUCITUTUTMHBI BKITFOYACT:

Y4eOHbIC ayTUTOPUU JJIS TPOBEACHUS 3aHITHH JIGKITMOHHOTO THUIIA.

Jocka, MyJIbTUMEIUIHBIA TPOEKTOP, IKPaH.

Y4eOHbIC ayTUTOPUU JJIs TPOBEACHUS JTa0OPATOPHBIX 3aHATHH, TPYIIIOBBIX 1
HWHJIMBUIYAIbHBIX KOHCYJIBTAIMH, TEKYIIEr0 KOHTPOJISI M IPOMEKYTOYHOM aTTeCTAIIHH.

[Tepconanbubie kKoMbiOTEPHI ¢ makerom MS Office, Berxomom B HTEpHET U C
JOCTYIIOM B DJICKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.

KomMruiekc TecToBbIX 3aaHUi )1 MPOBEACHUS PYOSKHOTO M IIPOMEKYTOYHOTO
KOHTPOJIS.

[TomereHust At CAaMOCTOSITENILHOM padOThl 00YJarOIIHUXCSI.

[Tepconanbubie kKombioTEpHI ¢ makerom MS Office, Berxomom B MHTEpHET U C
JOCTYIIOM B 3JIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTebHYIO CPEy YHUBEPCUTETA.

[Tomemenus anst XpaHeHUs ¥ MPOPHUIAKTUYECKOTO 00CTYKUBaHUS yueOHOTO
000pyIOBaHUSI.

[kads! 111 XpaHeHUs: y4eOHO-METOANYECKON JOKYMEHTAINH, Y4eOHOTrO
00opynoBaHus U y4eOHO-HATISIIHBIX TOCOOHIA.


https://elibrary.ru/project_risc.asp
https://host.megaprolib.net/MP0109/Web

Ilpunoscenue 1
6 YueOHO-MeTOAHYeCKOe o0ecneyeHrne cCaMOCTOATEIbHOI padoThl 00y4aloIUXCH

Ilpumepnulit éapuanm KOHmMPOILHOU padomvl

KP Mol

1. BrrumciauTs ONpeaeTNTeIH:

1 3 1

a) P —2; 6) S
3 2 B

3 -2 5

X +3x,+x,=0
2. Pemuts cuctemy ypaBHeHni Mmetonom Kpamepa: ) _ X, + 2%, +2x, = -3

3x, —2x, +5x, =2

3. JlaHbl MaTpULIBI A—( ) ( J Haiinure matpury A- B .

4. JlaHBI TOYKH A( - 1,0) (31,6) (01,2) (6;4;7).Ha171;[HTe:
a) KOOPAMHATHI BEKTOPOB CA u CB
0) ckansipHOE IPOU3BEICHUE 54 63 Y yToJl MEX]Ty BEKTOpaMH C_Yi u C_B ;

B) BEKTOPHOE NIPOHM3BE/ICHUE BD xCD ;
r) 06sém mupamuaer ABCD ;
¢) ypasrenue npsmoit AC .

5. BBIUHACIUTE TIPEJIEIIbL:

3 2
1 lim w 3 (x 7)(x - 3)(x 4) 5 tgzx
x>2 X —x—6 n%w 5x* —x* +11 x>=2 (X + 2)
1
2. |II‘T3(1 4x)3X 4, IirTolxctg5x 6. Ii[nosx—1
6. UccrnenoBarh Ha HENPEPBIBHOCTH (PYHKITHIO
(%) :{X—3 ecmu X <0
5% ecmu x>0
7. Haiimute nepByro NPOU3BOJHYIO OT (DYHKLHMH:
] 2 2 _
a) JX=V1-257, 6) Y =X-C0S3X, ) y:W—5~Iogzx+3
y = arccosbt + 7, X“+2x+1

n Y= 5 _ 2arctg(4x? + 3x)_

8. CocraBbTe ypaBHeHHs KacaTebHON K kpusoit XY =4 B rouke X, =1.

9.  Beruucaute npubauxeHHo Yy =V x> +8 npu X = 1,09

. cos4x-1
10.  Bsraucnute npenedn no npasury Jomurans  iM———.
x—0 (e4x _ l)

11. Brerumcaure HCOMPCACIICHHLIC NHTCTPAJIbI

Iﬂdx In® x
1) J(l+t923x)dx; 2) Jox + x2 ; B)IarcsinSde; X

12. BeraucnuTe onpeiereHHbIe HHTETPabl



@[y
——
X
N
o
X
'—-3
>
|
=
o

(1-sin2x)*dx S
1) ° . 2) o€ . 3) 132x -1

13.. Haitnure mmomanu Guryp, orpaHMYeHHBIX JUHUSAMH. B 3amade (0) mpu HOCTPOCHUH JIMHUH
BOCIIOJIb3YHTECh TAONMUIEH BaKHEHIITMX KPUBBIX B MOJSIPHOM CUCTEME KOOPIMHAT:

2
14. Beruucianth HeCOOCTBEHHBIN HUHTErpal Uik YCTAaHOBUTH €0 paCXOoJUMOCTD:

dx

x3e ™ dx 4—
1) ! . 2) Jz-§/(4—x)2_

0

15. ITo MumeHu Tpou3BOAUTCS TpH BhIcTpena. PaccmarpuBarotcst coobiTus A, B, C — nonananue
MIpU TIEPBOM, BTOPOM M TPETHEM BhICTpeiax. UTO 03HA4atOT COOBITHS A+B+C,4B+Cy

16. B ypue 12 mapos. Cpenu 3tux mapoB 3 6enbix U 9 uepHbix. KakoBa BEposSTHOCTh TOTO, YTO
Hay/1auy BBIHYTHIH I1ap OKaXeTcst OesIbiM?

17. B panguoctyauu tpu MukpodoHa. /i kaxxaoro u3 nepBbix IBYX MUKPO(POHOB BEPOSITHOCTh
TOTO, YTO OH BKJIFOUEH B JIaHHBIA MOMEHT, paBHa 0,45, a misa tpetsero — 0,9. HaiiTu BeposiTHOCTD
TOTO, YTO B JAaHHBI MOMEHT BKJIFOUEHBI 2 MUKPO(]OHa.

18. B nponaxe umerorcs Genble U KOPUUHEBBIE fAiilla B COOTHOLIEHUH 2:3, IpUYEM NIPOU3BOICTBO
60% Oenbix U 71% KOPUYHEBBIX SUIl AATUPYETCS IHEM, MPEANICCTBYIOIIUM JHIO MPOJAXKH, a
OCTaJIbHBIE sHIAa NaTHPYIOTCs Oosee paHHUMH yucinamu. [lokynarenb 3akasbiBaeT sidIa,
JaTUpyeMble JHEM, NPEIUIECTBYIOLIMM JHIO IPOJaXH, HE3aBUCHMMO OT uX LBera. Kakosa
BEPOSATHOCTH TOTO, UTO €EMY MPOJIAAYT PELIETKY OEbIX SHUIl?

19. ITpuGop COCTOUT U3 MATH Y3JI0B, KAXKABIN U3 KOTOPHIX MOXKET BBIUTH U3 CTPOS B TE€UEHUE IoJ1a
¢ BeposiTHOCTBIO 0,1. KakoBa BEposSTHOCTH TOTO, YTO B T€UEHHE T'OJ]a BBIIAYT U3 CTPOSI POBHO 2
y3na?



IMPUJIO)KEHUE 2

7 OueHoYHbIE CPeCTBA JJIA POBeIeHNsI IPOMEKYTOYHOM aTTecTAlNU

a) [lnanupyembie pe3yabTaThl 00y4eHHUSs] H OLIEHOYHbIE CPeJACTBA /1JIsl IPOBEAeHHUS
MPOMEKYTOYHOM aTTeCTALMU:

Kon
WHJIUKATOpa

Nupukarop
IOCTHKEHUS
KOMIIETEHIIUHU

OueHouHble CpeCTBA

OIIK-1 - CriocoGeH pemath 3a1a4u MpodecCnoHATbHOM ASSITENEHOCTH, IIPUMEHSST METOIbI
MOACIINPOBAHUA, MATEMATHYCCKOI'O aHAJIM3a, CCTCCTBCHHOHAYYHBIC U 06H.[CI/IH)KeHepHBIC 3HAHUA

OIlIK-1.1

Ucnonb3yer
€CTECTBEHHOHAYYHbIE
3aKOHBI ¥ IPUHLUIIBI
IIpU pEeUICHUN
MPaKTUYECKUX 3324

TeopeTnyeckune BONPOCHI IK3aMEHOB
1 kypc 3uMHs ceccusi (IK3aMeH)

1. Marpunsl u nevictBus Haj HUMU. CBOMCTBA NEUCTBUI
HaJ MaTpULAMH.

2. Ompenenurenu | u |l mopsakoB. Omnpenenurenu N
MOpsAJIKA U UX CBOMCTBA.

3. Cucrtembl JHMHEWHBIX aJreOpanvyeckux ypaBHEHUU

(CJIAY) u ux 3anuch B MaTpUYHOM BHU/IE.

OO6parHast MaTpuIlla U €€ BEIYUCIICHHE.

Pemienusa CJIAY MaTpu4HBIM METOJIOM.

®opmyinsl Kpamepa

IIpenen ¢pynkuuu B Touke. [Ipeaen pynkunu B

6eckoHeyHoCTU. OTHOCTOPOHHUE TIPEIEIbI.

8. beckoHe4yHO Majble M OECKOHEYHO OOoJbIINe (PYHKINH,
CBsA3b MeX Ay HUMU. CBONCTBAa OECKOHEYHO MAJTbIX
GbyHKIHUH.

9. Teopemsl 0 npenenax. PackpsiTie HEONPENEIEHHOCTEN.

10.3aMeuaTebHBIE MNpEaCIIbI.

11. CpaBHeHHE OECKOHEYHO MaJIbIX (DYHKIIHMA.
OKBHUBaJICHTHbIE OECKOHEUHO MaJible (PYHKIMH U
OCHOBHBIE T€OpeMbI 0 HUX. [IpriMeHeHne K BBIYUCIIEHUIO
IIPENIETIOB.

12. HenpepbIBHOCTH (DYHKIIMU B TOUKE. TOUKH pa3pbIBa U UX
KJaccudukanus.

13.IIpon3BoHast HYHKIIMH, €€ TEOMETPUUECKUH U
(bu3NYEeCKUi CMBICIL.

14. YpaBHEHHsI KacaTeIbHOW U HOPMAJIH K KPUBOM.
HuddeperunrpyeMocTs GYHKIIUU B TOUKE.

15. [Ipon3BoHasE CyMMBI, Pa3HOCTH, IPOU3BEACHUS,
gacTtHOro pyHKUUH. [Ipon3BoIHAas CII0KHON 1 0OpaTHOM
GbyHKIUH.

16. [luddepennmpoBanre HEIBHBIX U TapaMeTPUIECKH
3aaHHbIX QyHKIMH. Jlorapudmuueckoe
muddepeHpoBaHue.

17. HpOH?.BO}IHBIe BBICIIUX MOPSIKOB.

18. lupepennman Gpynkuuu. I'eomeTpudeckuii cMbIci

~ o oA~




Kon
WHAUKATOpPa

Nupukarop
JOCTH)KEHUS
KOMIICTCHIINU

O1ieHOYHBIE CPENCTBA

muddepennmana. OCHOBHBIE TEOPEMBI O
muddepeHnuanax.

19. [Ipumenenue nuddepennraia K mpruoIMHKECHHBIM
BBIYHCIICHUSIM.

20. OcHoBHBIE TeOpeMbl AU HEPEHIINATHLHOTO UCUUCICHUS:
Posns, Jlarpanxa u Komm.

21. ITpaBumno Jlonurans.

22. Y cnoBUsS MOHOTOHHOCTH (DYHKITHA. DKCTPEMYyMBbI
¢byukuii. Heobxoanmoe v 10cTaToOuHOE YCIOBUS
SKCTpeMyMa (PyHKIUH.

23. Haubosbiiee u HauMeHblee 3HaueHus QyHKIIUU Ha
OTpe3Ke.

24. Bemmykiiocts rpaduka ¢yHkiuu. Touku neperuoa.
Heo6xomumMoe 1 1ocTaTouHOE YCIOBHS TOUYEK Meperuoa.

25. AcumMnTOoThI rpaduka GyHKIIHH.

1 kypc JieTHsIs ceccusi (3K3aMeH)
1. CkansipHOoe TMNPOU3BENCHUE [JIBYX BEKTOPOB U €ro

CBOMCTBA.

2. BektopHOe mpou3BenEHHE JBYX BEKTOPOB U €ro
CBOMCTBA.

3. CwmemaHHOe TMPOU3BEACHHE TPEX BEKTOPOB H  €ro
CBOMCTBA.

4. OcHoBHas naes AHAJIMTUYECKON r€OMETPUH,
IIPUMEHEHHE BEKTOPHBIX IPOU3BEACHUIA.

5. Ilpsmas Ha muockocTtH. Pa3inuHble BHIBI ypaBHEHUH
IIPSIMOM Ha TUIOCKOCTH.

6. Yron Mexay NpAMbIMU Ha IJIOCKOCTH. PacctosiHue ot
TOYKH J0 MPSAMOM Ha INIOCKOCTH.

7. Ilnockocte B  mpocTpaHcTBe. PasnnuHble  BHIBI
YPaBHEHUH IIJIOCKOCTH B IIPOCTPAHCTBE.

8. Yrom Mexay IUIOCKOCTSIMHU. PaccrosiHue OT TOYKHM 110
IIJIOCKOCTH.

9. Ilpsmas B mpocTpaHcTBe. PaznuuHble BUABl ypaBHEHUI
IIPSIMOM B IIPOCTPAHCTBE.

10. B3aumMHOE pacnoyiOKEHUE IIIOCKOCTH W IpPsSAMOM B
IIPOCTPAHCTBE.

11. TlepBooOpa3Has. HeompeneneHHblii WHTErpan u ero
cBoiicTBa. TabauIIa OCHOBHBIX HHTETPAJIOB.

12. OCHOBHBIE =~ METOABI  MHTEIPUPOBAHUA:  3aMEHa
IIEPEMEHHON U MHTETPUPOBAHUE IO YACTSIM.

13. OnpeneneHHbI MHTETpAJl KaK INpeAesl MHTErpajlbHON
CYMMBI, €r0 CBOWCTBA.

14. ®opmyna Herotona — Jleitonuna. OCHOBHBIE CBOMCTBA
ONPEJIETICHHOT 0 UHTETpaia.

15. BeluuciieHue OIpeaesNieHHOro HHTerpaja  (3aMeHa
IIEPEMEHHOM, WHTEIPUPOBAaHUE 1o YacTsM).
WuTerpupoBaHue 4YEeTHBIX M HEUETHBIX (QYHKIMHA B
CUMMETPUYHBIX IIpe/IeIIax.
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Nupukarop
JOCTH)KEHUS
KOMIICTCHIINU

O1ieHOYHBIE CPENCTBA

16. HecoOcTBeHHBIC HHTETPAJIHI.

17. I'eomerpuueckue u ¢busnveckue PUIOKCHUS
OIpe/IeNIEHHOT0 UHTErpaa.

18. DJIeMEHTHI KOMOWHATOPUKH: EePECTaHOBKH,
pa3MenieHusl, CoueTaHusl.

19. OCHOBHBIE IOHATHS TEOPUH BEPOSITHOCTEN: NCIIBITAHUE,
COOBITHE, BEPOSATHOCTH COOBITHSI.

20. [eiicTBus HaJ COOBITHSIMU. ANreOpa COOBITHIA.

21. TeopeMbl ClIOKEHUS U YMHOKEHHS BEPOSITHOCTEH.

22. BeposATHOCTB MOSBICHUS XOTSI ObI OTHOT'O COOBITHSL.

23. ®opMyita MoJIHOM BeposATHOCTH U dhopmyina baiieca.

24. Cxema bepnyinu, dbopmyna bepnyiuu,
HauBEpOATHEHIIIee YHUCIO TOSABIEHUN COObITHS A B
cxeme bepnyim.

25. Tlpubnmxennsie hopmyibl B cxeme bepnymmu.

OIIK-1.2

Pemaet CTaHAApTHBIC

npodeccuOHaIbHBIE
3a7a4yn
IMPUMCHCHUCM
OOIIEMHKEHEPHBIX
3HaHUHI

C

Hpumepnble npakmuieckue 3a0aHus 015 IKIAMEHOB:

1. Peminte MmaTpuuHOe ypaBHeHue X+3(A-B)=4C, rue

1 3 3 8 8 6
-2 -4 -7 5 -3 9
2. PemuTh cUCTeMBI TMHEWHBIX alreOpanvecKkux

ypaBHeHuii o popmynam Kpamepa, MaTpuuHBIM METO/IOM,
meroqioM ["aycca:

3X, +4X, +2X, =3
2X; — X, =3X; =-3
X, +5X, + X3 =-2

3. JlaHBI KOOPAWHATHI BEPIIMH THPAMHUIBI ARAA, .
AL36), A(221), A(-L01), A(46-3). o

1) nnuny pedpa Ak ;  2) yron mexnay pedpamu Ak y
AA, .

3) yron Mexay pedpom A% nrpansio A%A; 4)

IJIOIAAb TPaHu AlA ; 5) o0BeM mHpaMUIBL.

4. B tpeyronbhuke ¢ BepmmHamu A(2,1), B(5,3), C(-6,5)
HaWTH JUIMHY BBICOTHI U3 BEPIINHBI A.

5. Hanmcare kaHOHHWYECKHE U TapaMeTpUIecKue
YpaBHEHUs MPSMOM, IPOXOIAIIEN Yepe3 TOUKHU
M(2,1,-1) 1 K(3,3,-1).

6. CocTaBHUTh ypaBHEHHE IIJIOCKOCTH, MPOXOISIIEH depe3
touku A(1,0,2), B(-1,2,0), C(3,3,2).




Nupukarop

Kon
JOCTHXKEHUS OneHouHble CpeACTBA
MHAMKATOpa
KOMIIETEHIIUU

7. Jloka3atb, 4TO IIPSIMbIE MTAPAJICIIbHBI:

X+y—z=0

X+2 y-1 z
3 2 1y X-y—-5z2-8=0
8. Berunciute npeaenbl:
. 1+4x—-xt . . 3x-arcsin2x . V2x-1-
a) lim——"—";0) lim— """ B) IimM-
xo® X + 3X° + 2X x>0 COSX —COS™ X x->3 x—3
y d y <2
9. Haitnure d_y s Gyrkiumii: a) y=e™™ . 6)
X
X=ctg2t,
y = In(sin 2t)

10. Bermcats:  (1—1)%°.
11. HaiiTi HeonpenenéHHbId HHTETPaI: a)
jsin3x-cosSxdx, 6) i 1-cosx . B) j(2x+5)-exdx.

(x —sin x)?

VB vdx
12. BeruncauTh onpeaeaeHHbIi HHTerpai j —_—.
2 VX 24 5

13. Haiitn muromanp (GUrypsl, OrpaHUYEHHON

2
maEuamu: X =4, Yy =4x.
14.Tlpu  nmocraBke ¢ 3aBojga Ha 0Oazy 1000
PaguONPUEMHHUKOB, ¥ 55 BBILIIM U3 CTpOA Jamibl. Haiitu
BEPOSTHOCTh TOTO, YTO B3ATHIM Hayaauy NPUEMHHUK Oyjaer
UCIPaBHBIM.
15. IlpuHuMaeM BEpOSTHOCTH POXKIEHUS MaJIbuuKa 1
NeBOYKU paBHbIMU. HaliTu BeposiTHOCTH TOTO, uTO cpeau 10
HOBOPOXKJEHHBIX 6 OKaXKyTCSI MAJIbYMKAMHU.

OIIK-1.3 IIpumensier metonsl | IIpumepnsie npuxnadusie 3a0auu u 3a0anus

MOJIETTUPOBaHUS U
MaTeMaTH4eCKOro
aHanuza Js
pelieHns 3aaa4
TEOPETUYECKOTO U
MIPUKIIQTHOTO
XapakTepa

3anaua 1. [IpoBepuTs, 1exar a1 TOUKU A(l; 0 1),
8(4; 4, 6), C(22:3) D(10;14;17) B OJIHOM TUTOCKOCTH.
3anaya 2. [Ipy nocTpoeHUH BUCSIYEro MOCTa YEPE3 PEUKY
«Tuxas» U BBISICHEHUU HA/IEKHOCTU COOPYKEHHUS,
CTYIEHTBI CTPOMOTPS1a CTOJIKHYJIUCH C PELIEHUEM
cleayrouen 3a1auu:
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O1ieHOYHBIE CPENCTBA

Tpoc, noABEIIEHHBIN 3a 1Ba KOHIIA HA OAMHAKOBOM BBICOTE,
umeet Gopmy ayru napadoisl. Pacctosnue Mexy Toukamu
KperuieHust paBHo 24 M. ['mybuna nporuda Tpoca Ha
paccTosHuM 3 M OT TOUKH KperieHus: paBHa 40 cM.
Omnpexnenuts riyOuHy Iporuda Tpoca nocepeIuHe Mexy
KPEIUICHUSIMH.

3anaua 3. Haiitu paGoTy cuisl F=@25)
3JIEKTPOCTATUYECKOTO OIS, 10 IEPEMEIICHHIO

M, =(0; 4;2)

QJICKTPHUYCCKOI'0O 3apsaa U3 TOYKU

M, =(4;7;4)

B TOYKY

. X—CO0SX

lim———

3apanme 4. [Toxaxxure, 4To npenen > X+C0SX He MOXKET
OBbITh BBIUMCIIEH 110 npaBuity Jlonurans. Haiinure 3ToT

pesen Ipyrum criocoooM.

3aganue 5. 3aBUCUMOCTD ITyTHU OT BPEMEHU MpU
HpﬂMOJ’IHHGfIHOM ABWKCHUU TOYKH 3a0aCTCA YPAaBHCHUCM

1
S=§t3+2t2—3,me S-nyTb BM,a t Bpems B cC.

Brruucnure ee CKOpoCTh M YCKOPEHHE B MOMEHT BPEMEHH
t=4c.

3agaua 6. B mapke artpakiuonoB ropoaa N onuH u3
OTPE3KOB TPACKTOPUHU ABUKEHUS MOE3/1a B «KAMEPUKAHCKUX
ropKax» IpecTaBisieT CO00H CUHYCOUY:

s(t) = Asin(wt +p,) ,TIe A, o U @ — U3BECTHBIE YHCIIA.
OnpenenuTts yroia HakJIOHA K TOPU30HTY MOCETUTENS
aTTpakuuoHa J[. B MOMEHT BpeMeHH {1 ero IBM>KEHHS 110
3TOMY OTpPE3KY.

3ananue 7. [logymaiite, ¢ TOMOIIBIO CPEACTB KAKOTO
paszena MaTEMaTUKU MOKHO PELIUTH CIEAYIOIIYIO 3a1a4y.

«J1nst yOOpKu cHera Ha yJHIax Topojia UCTIONb3yIOTCS
cHeroy0opouHble MauHbl. OHU paboOTaIOT B TEUCHUE
CBETJIOTO BPEMEHU CYTOK € 6 10 18 yacoB ¢ MOCTOSAHHOU
cKOpocThIo Yoopku cHera 400 (M°/4). Mi3sMeHeHne 00beMa
CHera, BBINIAJAIOIIETO Ha YIIUIIBI TOPOJIa B TOPOJE B TECUCHUE

ds
& 120 -5,

CYTOK, MOXKHO OIIHCATh ypaBHEHHEM 41 rae
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KOMIIETECHIINU

S@)_ o6beM cHera (B M°), BBINABIIETO 3a BpeMs t (B
yacax), 027 <24. B momenr Bpemenn! =0 Ha ynumax
ropoja jgexut 1000 M° cHera. YCTaHOBHTE COOTBETCTBHE
MEX1y BpeMeHeM t 1 00beMOM CHera, JIe)KaIIEro Ha YIIHuIax

S() »

ropozaa

CocTaBbTe MaTEMaTHYECKYIO MOJIEIIb ATOU 3aa4u U
peure e€.

0) [lopsiAoK NpoBeeHUsI MPOMEKYTOYHOM ATTECTAIUM, TOKA3aTeJIH U KPUTEPUH
OlleHUBAHMS:

[TpomexxyTouHast arrecTamus MO JUCHUIUIMHE «MaTemMarnkay BKIIOYAeT TEOPETUUCCKUE
BOIIPOCHI, TIO3BOJISIONINE OICHUTh YPOBCHb YCBOCHHUSI OOYUAIOIIMMUCS 3HAHUH, M TIPAKTUYECKUE
3aJlaHUsl, BBISBIISIONIME CTEIIEHb COOPMUPOBAHHOCTH YMEHHI U BIIaJICHUH, TPOBOIUTCS B (hopme
sk3ameHa (1 u 2 cemectp).

DK3aMeH 10 JTaHHOM JUCLUILINHE IIpOBOAUTCA B YCTHOﬁ Q)opMe I10 O9K3aMCHAalIlMOHHBIM 6I/IJ'IeTaM,
KaXKIbIi U3 KOTOPBIX BKIIFOYACT 2 TCOPCTUYCCKUX BOIIPOCAa U ABA ITPAKTUICCKUX 3aTaHUA.

IToka3zarenu u KPUTEPHH OCHUBAHUSA IK3aMeEHa:

— Ha OLEHKY «OTJIHYHO» — oOOydaloluics JIeMOHCTpPUPYET BBICOKUH  YpPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CUCTEMaTHYecKoe U TIyOOKoe 3HaHue
y4eOHOro MaTepuasia, CBOOOJHO BBIMOJHAET MPaKTHUECKUE 3aJaHMsl, CBOOOIHO OHEepupyer
3HAHUSMM, YMEHUSAMHU, IPUMEHSAET UX B CUTYaLUAX MOBBILIEHHON CII0)KHOCTH.

— Ha OIIEHKY «X0POo1I0» — 00y4JaroIuiics IEMOHCTPUPYET CPEAHUM ypOBEHb CHOPMUPOBAHHOCTH
KOMIIETEHIIMI: OCHOBHbIE 3HaHUS, YMEHUS OCBOEHBI, HO JOMYCKAIOTCSl HE3HAUUTEIbHbIE OIIUOKH,
HETOYHOCTH, 3aTPYJHEHUs IPU AHAIUTUYECKUX OIEpalusax, IIEpEeHOCE 3HAHUNM M YMEHUU Ha
HOBBIC, HECTAHIAPTHBIE CUTYALUH.

— Ha OICHKY «YAOBJICTBOPUTECIBLHO» — 06yanMHﬁCﬂ ACMOHCTPUPYCT HOpOTOBLIﬁ YPOBCHB
C(I)OpMI/IpOBaHHOCTI/I KOMIIETCHIIUI: B X0 KOHTPOJIbHBIX MCpOHpI/IHTI/Iﬁ JOIMYCKArOTCA OIJ_II/I6I(I/I,
MMPOABIACTCA OTCYTCTBUC OTHACIIBHBIX 3HaHPII>i, YMGHHﬁ, HaBBIKOB, O6y‘{aIOLI_[HI>'IC}I HUCIBITHIBACT
SHAYUTCIIBHBIC 3aTPYAHCHUA IIPHU OIICPUPOBAHHUU 3HAHHUAMHU U YMCHUSAMU IIPU HUX TCPECHOCC Ha
HOBBIC CUTYyalluH.

— Ha OILIEHKY «HeY/10BJIeTBOPUTEJIbHO»— 00yJalomuics JeMOHCTpUpYeT 3HaHus He 6oree 20%
TEOPETUYECKOr0 MaTepHaja, JOMyCKaeT CyUIeCTBEHHbIe OMIMOKM, HE MOXXET II0Ka3aThb
MHTEJJIEKTYyaJIbHbIE HABBIKK PEIICHUS MPOCTHIX 3a/1a4 WM HE MOXKET MOKa3aTh 3HAHUS JlaXke Ha
YpOBHE BOCTIPOU3BEACHUS U 00BICHEHUS! MHPOPMAIIH.







