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JIuer akTyanu3zanuu paboveii nporpaMmel

PaGouast mporpaMma repecMOTpeHa, 06cykeHa i 0100peHa [l peau3alii B 2020 - 2021
yueGHOM roy Ha 3aceganny kadenps! [IpuKiaaHON MaTEMATHKK 1 uH(pOPMATUKU

Ipotokon ot 01.09.2020¢. MNe 1
3aB. Kadenpoi 72 10.A Vi3BekoB

PaGouas mporpamMma [epecMoTpeHa, 00CykeHa 1 ono6pena s peanmsammu B 2021 - 2022
yueGHOM roy Ha 3acenanuy kadeaps! [IpuKiaqHON MaTEMATHKH 1 “HPOPMATUKH

[TpoTokom OT ___ 205 nENo
3aB. Kadenpoi 10.A . M3BekoB

PaGouast mporpaMma NepecMOTpeHa, 06CyKIeHa H 0100peHa i pealusalii B 2022 - 2023
yueGHOM rofty Ha 3aceaHun Kadenps! IIpuKiaaHoOl MaTeMaTHKK 1 uHpOPMATUKU

[IpoToxom oT __ 2 on N
3aB. kadenpoi 10.A.M3BekoB

Pa6oyast mporpaMma repecMoTpeHa, o0cyxKeHa i 0100peHa Ul pean3alin B 2023 - 2024
yueGHOM roy Ha 3aceqaHuu kadenps! [IpukiaaHOl MaTEMAaTHKH 1 uH()OPMATUKH

ITpoTOKOT OT ___ 20 F No - -
3aB. Kadenpoi 10.A M3BexoB




1 Lean ocBoeHHs1 JUCHUIINHBI (MOTYJIs)

MIPUBUTUE HABBIKOB HCIIOJIb30BAHUS MAaTEMaTHUYECKUX METOJOB HCCIEIOBaHHUS U OCHOB
MaTeMaTUYeCKOr0 MOJETHPOBaHUS B OyAyIned mpodeccru Mo HHXEHEPHOMY O00eCIedeHHIO
JESTENbHOCTH YeNOBEKa B HeIpax 3eMJIM TpU OSKCIUTyaTallMOHHOW pa3Belke, H00bUe U
nepepadOTKe TBEPHBIX MOJIE3HBIX HCKOMAEMBIX, CTPOUTENBCTBE M JKCIUTyaTallMH TIOJ3€MHBIX
00BEKTOB PA3TMYHOTO HA3HAUCHHUS.

2 MecTo nucuMIuInHbI (MOAYJIsI) B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMBbl

JucimmnnuHa MatemaTrka BXOAUT B 0a30BYIO YacTh y4eOHOTO IU1aHa 00pa30BaTeIbHOM
POTrpaMMBI.

JInst  W3ydyeHus ~— JUCHUIUIMHBI  HEOOXOOuUMBI  3HaHUS  (YMEHHs,  BIIQJICHUS),
c(OpMUpPOBaAHHBIE B pe3yJIbTaTe H3yUCHHs TUCIUIUIUH/ IPAKTHK:

OcBoeHue TaHHOHM NUCITUILIMHBI TPEATOAraeT, 4YTo B pe3yIbTaTe U3yUeHHs IIKOJIFHOTO
Kypca MaTeMaTHKH 00ydJaroluiicss uMeeT c(hOpMUPOBAHHOE MPEACTABICHHE O MaTEMaTHUKE Kak
YHHUBEPCAJILHOM $I3bIKE HAayKH, 00 HAESIX U METOJlaX MAaTEeMaTHKH, BIaJeeT MaTeMaTHYeCKUMHU
3HAaHUAMH M YMEHHUSIMH, COOTBETCTBYIOUMMHU DenepaibHOMy KOMIOHEHTY TOCyIapCTBEHHOTO
cTaHaapTa o0IIero o0pa3oBaHus, UMEET Pa3BUTOE JOTUYECKOE MBIIIICHHE, IPOCTPAHCTBEHHOE
BOOOpakeHue, 00J1a1aeT BHICOKUM YPOBHEM aITOPUTMUYECKON KYJIbTYPHI.

3HaHUS ¥ YMEHHS, YCBOCHHBIE B MpOIEcCe M3YyUEHHUs] MAaTEMaTHKH HEOOXOIMMBI IS
OCBOEHHS APYTHX JUCLHUIUINH €CTECTBEHHOHAYYHOTO U MPO(HECCHOHATFHOTO IUKIIOB.

3HaHus (yMEHUs, BIAJCHUA), MOJyUYCHHBIC MPH W3YYCHUH JaHHOW JAUCLUMUIUIMHBI OyIyT
HEOOXOAMMBI AJIsl U3y 4EHUS JUCIUILTUH/TIPAKTHK

®usuka

HauepTrarenbHasi reoMeTpus 1 KOMIBbIOTEpHast Tpaduka

Teopernueckass MEXaHUKA

ComnpoTuBieHHE MaTEPUATIOB

DNEKTPOTEXHHUKA U 3JIEKTPOHUKA

I'unpasnuka

[IpukimagHas MeXaHUKa

HauepTtarenbHast reoMeTpusi, MHXKEHEpHAs M KOMITBIOTEpHas rpaduka

MexaHnuka

DIIEKTPOTEXHUKA

Teopust omMOOK 1 ypaBHUTEIbHBIE BHIYUCICHUS

I'eomerpus Henp

I'opHas reomerpus

3 Komnerenuuu ody4yaromerocsi, opMmupyeMblie B pe3yJbTaTe 0CBOCHHSA

AUCHMILIMHBI (MOAYJIsI) M IVIAHNPYeMble pe3yJIbTaTbl 00 y4eHHs

B pesynbrare ocBOCHUS JUCHUILIMHBL (MOAYJIs) «MaremaTuka» oOydarommuiics T0JHKeH
00JagaTh caeyoIUMI KOMIIETCHIUAMU

CTpyKTypHBIi [Tnanupyemsble pe3yabTaTsl 00yUeHUs
AJIEMEHT
KOMIIETEHIIUH
OK-1 CIOCOOHOCTHIO K a0CTPAaKTHOMY MBILUICHUIO, AaHATTU3Y, CHHTE3Y
3HaThb - OCHOBHBIE MOHATHUSA U METObI MATEMATHUECKOIO aHAJIN3A;
- OCHOBHBIE MOHATHUSA U METObI TEOPUU BEPOSATHOCTEN M CTATUCTUUECKOTO
aHaM3a pe3yJbTaTOB 3KCIIEPUMEHTA




YMmern

- KOPPCKTHO BBIPpAKATh U apryMCHTHPOBAHHO 000CHOBEIBATE ITOJI0KEHHS
HpC,Z[MCTHOﬁ 00J1aCTH 3HAHUA U MCTOO0B MAaTEMAaTUYCCKOI'O aHaJIn3a OJIA
MOCTAHOBKHU U pCHICHHNSA KOHKPCTHBIX MPHUKIIAJIHBIX 3a1a4

Bnaners

- HABBIKaMU MCIIOJIb30BAHUSI JIOTHYECKH BEPHO, apTYMEHTHPOBAHO U SICHO
CTPOUTH YCT-HYIO ¥ MUCHbMEHHYIO PeUb Ha PYCCKOM f3BIKE, TOTOBUTH U
PEIaKTUPOBATH TEXHUYECKHE TEKCTHI C MATEMaTHYECKOW CUMBOJIMKON HITH
dbopmynamu, myOIMYHO MPEACTABISATH COOCTBEHHBIC M U3BECTHBIC HAYYHBIC
pe3yJIbTaThl, BECTH AUCKYCCUM;

- HABBIKAMHU ¥ METOIMKaMH 000011eHHs Pe3yJIbTaTOB PEIICHUS,
HKCHEPUMEHTAIBHOM 1eATEIbHOCTH

OIIK-4

TFOTOBHOCTBIO C CCTCCTBCHHOHAYYHBIX HOSI/IHI/Iﬁ OIICHUBATL CTPOCHUC, XUMHYECKHI

Y MUHEPAIbHBIM COCTaB 3eMHOM KOPbI, MOp(oiornieckre 0COOEHHOCTH U TeHETUYECKHE THIIbI
MECTOPOKIECHUHN TBEPABIX MOJIE3HBIX UCKOIIAEMBIX IIPU PEIICHUH 33/1a4 110 PALIMOHAIBHOMY U
KOMIUIEKCHOMY OCBOEHUIO F€OPECYPCHOI0 MOTEHIIMAIA HEP

3HaTh

- OCHOBHBIE TIOJIOKEHHS JIMHEWHO, BEKTOPHOU anreOpsl M aHAIUTUIECKON
reOMETpuH,

- OCHOBHBIE TTOJIO’KEHHS TEOPUH TPEIETIOB U HEMPEPHIBHBIX (DYHKIMH,

- OCHOBHBIE T€OPEMbI TU(PEepEeHINATBHOTO U UHTETPAIBHOTO UCUUCIICHUS
(byHKIMI 0THOM U HECKOJIBKUX MEPEMEHHBIX, METOIbI U PepeHINaTBEHOTO
MCUHUCIICHUSI UCCIE0BAHUS (PYHKLUH,

- OCHOBHBIE THUIIBI OOBIKHOBEHHBIX JU((epeHIINaTbHBIX YPaBHEHUN U
METO/Ibl UX PELICHus,

- OCHOBHBIE MOHATHS TEOPUH BEPOATHOCTEH U MAaTEMaTHYECKOM CTaTUCTUKH

YMmern

- IPUMEHSATH METO I AU HEepeHIINATBHOTO UCUUCIICHUS AJIST HCCIIEI0BAHUS
(GyHKIMI OJTHON U IBYX MEPEMEHHBIX;

- BBISIBJIATD, CTPOUTH U PEIIaTh MAaTeMaTHYECKUE MOJIEH MPUKJIATHBIX
3ajad;

- 00cyx)aath criocoObl 3(h(HEeKTUBHOTO PEIICHHS 3a/1a4, PACIIO3HABATH

3¢ deKTHBHBIE PE3yIbTATHI OT HE3(PPEKTUBHBIX

Bnaners

- HABBIKAMU MTOCTPOCHHUS U PELICHHUS] MaTEMaTUYECKUX MOJEIEN
MPUKJIAIHBIX 33/1a4;
- coco0amMu OLIEHMBAHUS 3HAYMMOCTH M MPAKTUIECKOW PUTOTHOCTH

MOJIYUYCHHBIX PE3YyJIbTATOB




4. CTpyKTypa, 00BEM M COepKaHue TMC U IIIMHBI (MOLYJIs1)
OO0mmast TpyI0eMKOCTh JUCIMIUTHHEI cocTaBisieT 14 3aduerHbix enuuun 504 akan. 4acoB, B TOM

YHUCJIC:

— KOHTaKTHas paboTa — 53,4 akaj. 4acos:
— ayauTopHas — 46 akas. 4acos;

— BHeayAUTOpHas — 7,4 akaji. 4acoB

— caMocTosITeNbHAs paboTa —429,3 aka. 4acos;
— MOJrOTOBKA K 3K3ameHy — 21,3 akaj. yaca
— MOJrOTOBKA K 3auéTy — 12,6 akaj. yaca
dopma aTTecTaluu - 3a4€eT, SK3aMeH

AynutopHas 8
YAUTOP S £ o
KOHTaKTHast pa60Ta é 5 OpMa TCKYLICTO
& B
B aKaJl. yacax o it KOHTpOJIS
Paspnen/ tema 2, ( A ) & [ N P Kon
5 8 © |camocrosTensHOll | ycrieBaeMOCTH U
JTUCITUTTITNHBI & 2 = . | komnerenm
o & paboThI IIPOMEKYTOUHOM
nab. | mpakrt. | €&
Jlex. : |2 Q aTTecTralyu
3aH. 3aH. | § =
1. DIIeMEHTBI JIMHCHHOM,
BEKTOPHOU anreOpsI u
AaHAJIUTHYECKOW reOMeTpun
1.1 Jlumeiimas anreOpa: - BpinonHenue KP
Martpunpl U JeicTBUS Hall Nel «JIunetinas,
HUMH. Onpenenurenu BEKTOpPHAs
KBaJpaTHBIX MaTpHILl, paHT anrebpa u - IpOBEpKa
MAaTpHIIBL, obpaTHas 2 2 30,8 | amamuTHUeCcKas BBIITOJIHEHUS OK-1, OIIK-4
matpuna. Merox T'aycca TEOMETpHSL. (pewenus) KP Nel
pelLeHus CUCTEM Juddepennuans
JTMHEHHBIX anreOpanvdecKux HOE HCUHCIICHUE
YpaBHEHHH. OOID»
- BemonHenne KP
Nel «JIuneinast,
BEKTOpPHA KOHCYJBTALMH 110
1.2 BexTopHas anredpa: p yrerary
JUHEeWHble W HenuHeiHble| 1 anreGpa u pemenio KP Nel,
1 1 10 aHaJIUTHYECKas - IPOBEPKa OK-1, OIIK-4
onepalyy Haj BEKTOpamu U
N TEOMETpHSL. pemenust KP Nel
WX CBOWCTBA.
Juddepennuans | (9acTh — BEKTOPEI)
HOE HCUHCJIEHUE
DOID»
BoinosiHeHue KP
Nel «JIuneiinast,
KOHCYJBTALMH 110
BEKTOpPHA
pemennio KP Nel,
1.3 AHnanutruieckas anrebpa u DOBEPKA
TEOMETPHS Ha IJIOCKOCTH U 1 1 16 AHAIIUTHYECKAsI POBEP OK-1, OIIK-4
pemenust KP Nel
B IIPOCTPAHCTBE reoMeTpusl.
Tuddepermmans (4acTb — aHAJIUTHY.
reoMm.)
HOE HCUHCJICHUE
DOID»
Uroro no pazneny 4 4 56,8

2. BBeneHnue B MaTeMaTHYECKHI

aHaJInu3




BbIoJIHEHHE KP
Nel «JIuneiinas,
BEKTOpPHA

- KOHCYJIbTallu! 11O

2.1 Ipenen u anrebpa u P eme:;(})c};g;ii‘&l,
HENPEPLIBHOCTE ibyHKuI/H/I 1 1 15 aHaJIUTHYECKas pemenns KP Nel OK-1, OIIK-4
OJIHOM IEepeMEHHOM reoMeTpusl. -
Juddepenuans Pe ’
Hempep.)
HOE UCUMCIIEHUE
OOID»
BbionHeHue KP
Nel «JIuneliHas, | - KOHCyAbTALMU IO
BEKTOPHAs peme-auio KP Nel,
anrebpa u - IpOBEpKa
2.2 KoMIIeKcHBbIE YnCIa. 1 1 5 aHanurudeckass | pemenus KP Nel | OK-1, OITK-4
reoMeTpusl. (wacTtb —
Juddepennuans KOMILIEKCHBIE
HOE UCUUCIICHHE Yuclia)
OOID»
Hroro no pazaeny 2 2 20
3. JuddepenmmansHoe
HCUNCIeHHe (YHKIMH  OJHOM
IIepeMeHHOI
3.1 Onpenenenne
IpOMU3BOAHON (yHKIMH B
touke. udpdepennman, ero - KOHCYIIPTAIIM IO

: N ’ pemenuro KP Nel,
FEOMETPUUECKUH  CMBICIL - BemomeHe KP - HpoBeDKA
Teomerpuueckuii u 0,5 /14 | 10 POBEp OK-1, OIK-4

N Ne 1 pemenust KP Nel
MEXaHUYECKUI CMBICH
N (dacTp —
IIPOM3BOAHOM. IMpasuma
IIPOU3BO/IHBIE),
mudhepeHIIpOBaHNSA u
TabIMIa IPOM3BOTHBIX
- BpinonHenue KP
Nel «JIuneiinast, KOHCYIETAIIH 10
32 nddepeHpoBaHue BEKTOPHAs )

Hngepenipo p pemenuto KP Nel,
HESIBHO M IapaMeTPUYECKU anrebpa u - HDOBEDKA
3aJIaHHBIX GYHKIIHIHA. 0,5 1/11 5 aHaJINTHYECKast poBep OK-1, OIIK-4

pemenust KP Nel
Jlorapugmmyeckoe reoMeTpusl.
muddepeHpoBanue Juddepenunans (gacTs -
IIPOU3BO/IHBIE),
HOE UCUMCIIEHHE
OOID»
- KOHCYIBT. 110 pEllL
KP Nel,
3.3 Hccnenosanue - IPOBEpKA
GyHKOUIT ¢ IIOMOIIBIO 1 22U 15 |- BblIOaHEHKE KP | pemenus KP Nel OK-1, OTTK-4
mudhepeHIHaTEHOTO Nel (vacTb —
HCUUCIIEHUS IOCTPOEHHE
rpauKoB
yHKIHIT)
Uroro no pazneny 2 4/41 30
4. UHTerpanbHO€ MCUMCICHUE
(bYHKIIUY OJTHOI ITepeMeHHOH
4.1 IMepBooGpa3Has - . .
P P - BpmonHenue KP |~ KOHCYIRT. 1O petl
GyHKIHSL. No2 KP Ne2,
Heonpenenennsrit - - IpoBepKa
pet 1 3 50 | «Heompenenenust POBCh OK-1, OIIK-4
HMHTErpal U €ro OCHOBHBIE N .| pemenus KP N2
o It ¥ oTIpe/ieTICHHbII
CBOMCTBA. Tabnuma (uacTb — Henocp.
HMHTETpa)
HEOIPE/ICIICHHBIX HHTETP.)
- BpmonHenue KP |~ KOHCYIRT. 1O et
No2 KP Ne2,
4.2 OcrosHbie  METOMEI 1 3 50 | «HeonpeneneHHbl - [PoBepKa OK-1, OIIK-4
HMHTErPHPOBAHUS N .| pemenus KP N2
I ¥ onpe/iesIeHHbII
("4acTh - METO BT
HMHTETpa)

HMHTETPUPOBAHUA)




43 OnpeneneHHbIH

- KOHCYJIbTallu! 11O

HHTErpai. 3agauy, pemenuo KP Ne2,
- BpinonHenue KP
OPUBOJIIME K IOHATHUIO Ne2 - IpOBEpKa
ONpPEIEIECHHOIO HMHTETpaja. 2 221 | 43,4 | Heonpenenenmst pemenust KP Ne2 OK-1, OTTK-4
Popuyna I ¥ onpe/iesIeHH bl (acts -
Hrlotona-Jleiibnmma. pel BBIYHCIICHUE
. HMHTETpa)
CaolicTBa. MeTtonst ONPEIEIEHHOTO
MHTETPUPOBAHIIS MHTErpasa)
- KOHCYIIBT. 10 PelL
- BpinonHenue KP Y ope
No2 KP Ne2,
44 [punoxcerms 1/11 | 57 |«HeompeneneHHBI - [PoBEpKa OK-1, OIIK-4
OIPENEIEHHOIO NHTETpalia N .| pemenns KP No2
I ¥ onpeiesIeHHbII
(JacTh NPHIOKESHUS
HMHTETpa
OIIP.MHT)
- KOHCYIbTALUHU 110
4.5 HecobGcTBeHHBIE pemenuto KP Ne2,
- BpinonHenue KP
HMHTErpajbl. Ipuznaxu /14 | 40 Ne2 - nposepka KP Ne2 [ OK-1, OIIK-4
CXOJIUMOCTH. - (gacTp HecoOCTB.
HHTErpaibl)
Hroro no pazaeny 4 10/41 |240,4
Uroro 3a cemectp 12 20/81 |347,2 9K3aMEH,3auéT
5. JuddepenmmansHoe
HCUUCIICHUE GbyHKIIH
HECKOJIBKUX IEPEMEHHBIX
5.1 Onpenenenne -
OCHOBHBIX MOHATUIL BpmonHeHue KP | koHcynbTHpoBaHue
Ipenen u HETPEpEIBHOCTE 1 1 Ne3 «DHIIL. o pemenuto KP OK-1, OTTK-4
®HII. OcHoBHBIE CBOICTBa Juddepenunans Ne3,
(byHKIU, HENPepHIBHBIX B HBIC ypPaBHEHHS) - IpoBepKa
3aMKHYTOIT 00JIacTH. pemenus KP Ne3
5.2 YacTHble IPOU3BOIHBIE
u IIPOU3BOJHAS o -
HAaIIPaBIICHUIO. - ppinonHenue KP | koHcynbTHpoBanue
KacarenbHas NIOCKOCTh U 1 1 Ne3 «DHIIL. o pemenuto KP OK-1, OTTK-4
HOpMaJlb K IIOBEPXHOCTH. Juddepenunans Ne3,
I'eomeTpuueckuii  cMbICH HBIC ypaBHEHHS) - IpoBepKa
madpepennmana. IIpusHak pemenus KP Ne3
G hepeHIIpyeMOCTH.
5.3 IlpousBoaHAas CIIOKHOM
KIIHH. UYactHble
Pynxn - pinonHenue KP | koHcynbTHpoBaHue
IIPOM3BOJHBIE u
Ne3 «DHIIL. o pemenuto KP
mudhepeHEaTBl  BBICIIMX 1 5 OK-1, OIIK-4
Juddepennuans Ne3,
HOPSIIKOB.
2 HBIC ypaBHEHHSD) - IPOBEpKA
pemenus KP Ne3
HESIBHO 3aJaHHBIX
- pinonHenue KP | koHcynbTHpoBaHue
5.4 IMonsTHe 06 YISTED
o Ne3 «DHIIL. o pemenuto KP
JKCTPEMYyMax GbyHKIMH 1 5 OK-1, OIIK-4
Juddepennuans Ne3,
MHOTHUX NEPEMEHHBIX.
HBIC ypPaBHEHHS) - IpOBEpKa
pemenus KP Ne3
Uroro no pazneny 4 2 10
6. OOBIKHOBEHHbIE
JudepeHnHaIBHBIE ypaBHESHHS
6.1 OOBIKHOBEHHbIE
mudhepeHIHATBHEIE
YpaBHEHUS IEPBOTO
. KOHCYIbTUPOBAHHE
nopsaka. I'eomerpuyeckuit BbinonHeHue KP
CMBICT No3 «DHIT o pemenuto KP
2 1 2/21 5 N ) Ne3, OK-1, OIIK-4
mudhepeHIHaTEHOTO Juddepennuans nposepKa
aBHEHUS IIEPBOTO HBIC ypaBHEHHSD)
P p M pemenus KP Ne3
HOPAAKA. MeTtonst
pelLeHus
mudhepeHIHaTBHBIX




6.2 JIY BblcumX MOPSAIKOB,

- BptojHenne KP

KOHCYJIbTHPOBaHHE
o pemenuto KP

CBOJIAIIMECS K IEPBOMY 10 Ne3 Ne3, OK-1, OTIK-4
- IpOBEpKa
pemennst KP Ne3
6.3 JIuHeiHbIC
mudhepeHIHATEHEIC
YpaBHEHHsI N-TO TOPSKA.
JInneiinoe OJHOPOJHOE )
HYPI;?{Z;ZHOI?' Heoz;;zg g?:gz - pemosaenne KP | koHcynbTHpoBaHue
(IHIY), Bug obwmero 1 2o | 10,1 | N3 «PHIL no pewenmo KP4
pemenus. MeroJ BapHanum Huddeperuans o3,
) HBIE YPaBHEHUS» - IpOBepKa
MIPOM3BOJIBHBIX cmerms KP Ne3
MOCTOSIHHBIX. p 0
Jluneiinoe ypaBHEHHE C
MTOCTOSTHHBIMH
Kod(ppurmeHramu
6.4 Mertoapl  pemeHUs KOHCYJIBT-I/IpOBaHI/Ie
cuered 2 | 47 |- Eemomncne KPY T o KP | OK-1, OTTK-4
mudhepeHIHaTBHBIX Ne3 Ne3
ypaBHeHMH 1-ro nopsaxa ) HpOBep;a’KP Ne3
Hroro no pazaeny 2 6/41 | 72,1
Uroro 3a cemectp 6 8/41 | 82,1 9K3aMeH
7. 3ader
7.1 3auer OK-1, OIIK-4
Hroro no pazgeny
8. Dx3amen
8.1 Dx3amen OK-1, OIIK-4
Hroro no pazgeny
Uroro 3a cemectp 12 20/81 |347,2 9K3aMEH,3auéT
9. Dx3ameH
9.1 Dx3ameH OK-1, OIIK-4
Hroro no pazaeny
Uroro 3a cemectp 6 8/41 | 82,1 95K3aMeH
Hroro mo pucnummae 18 28/1211429,3 3adeT, ok3amen  |OK-1,0I1K-4




5 Ob6pa3oBaTtesibHbIE TEXHOJIOT MU

BeiOupas Ty WM MHYIO TEXHOJOTHIO pabOThl ¢ 00y4alOIUMHUCS, HEOOXOAMMO UMETh B
BUY, 4TO HauOomblero 3¢gdexra or ee MpUMEHEHHS MOXHO JOCTHYb, €CIIM YUYUTHIBATH LIEJIH
o0pa30BaHusl, HA PEANM3AIMI0O KOTOPHIX JOJDKHA OBITH HampaBlieHAa M30MpaeMas TEXHOJIOTHS,
coJiepKaHue, KOTOPOe MPEJCTOUT MepeaTh 00YJaloIUMCs C €€ MOMOIIBI0, a TAKXKe yCIIOBUS, B
KOTOPBIX OHA OyJIET HCIIOJIB30BATHCS.

B nHameit paboTe MbI UCTIOJIB3yEM CIIETyIOIIEe.

1. TpamuuuonHsle 00pa3oBaTeNbHbIE TEXHOJNOTUH. OpraHuzaims 00pa3zoBaTEIBHOTO
nporecca, MNpEeArnoiaraeT MNpsSMyl0 TPAHCISAIMIO 3HAHUKW OT NpEnojaBaTeNss K CTYACHTY
(MpeuMyIIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-WUTIOCTPATUBHBIX METOJOB OOy4YeHHMs).
VYyeOHast JesITeNbHOCTh CTYACHTa HO-CHT B TaKUX YCJIOBHUSX, KaK MPaBUIO, PEHPOAYKTUBHBIN
Xapakrep.

®opmbl yUeOHBIX 3aHATHI:

- wuHQOpMalMOHHAs JIEKIMS — TOCJEJOBAaTeIbHOE W3JIOKEHHE Marepuaja B
JTUCHUILITHAPHOM JIOTHKE, OCYIIECTBIIIEMOE MIPEUMYIIECTBEHHO BepOaTbHBIMU CPECTBAMH.

- IPAKTUYECKOE 3aHSATHUE, MOCBSIICHHOE OCBOCHUIO KOHKPETHBIX YMEHHUN U HABBIKOB IO
NPEI0KEHHOMY alITOPUTMY.

2. TexHonmoruu mpoekTHOro oOyueHus. OOpa3oBaTENbHBIN MPOILECC IOCTPOCH B
COOTBETCTBUM C QJITOPUTMOM IIO3TAMTHOIO pPEIIeHUS MPOOJEeMHOM 3aJauM WM BBIMOJIHEHUS
yueOHOro 3amaHusi. [Ipo-eKT mpenmoyiaraeT  COBMECTHYIO  y4eOHO-TIO3HABaTEIbHYIO
JesITeNIbHOCTD TPYMIBl CTYJIEHTOB, HAINPABJICHHYIO Ha BBIPA0OTKY KOHIIEIIIMH, yCTaHOBJICHHUE
neneu u 3a1a4, GOpMyIUPOBKY OKHIIAEMBIX pe-3yJIbTaTOB, ONPE/IEICHHE MPUHIMIIOB U METO UK
pelleHuss TOCTABICHHBIX 3ajlad, IUIAHUPOBAHME XO-4a pPalOThl, MOMUCK JOCTYNHBIX U
ONTUMAJIBHBIX PECYpPCOB, MOATAHYIO PEATU3ALMIO IJIaHa PaboThl, MPE3CHTAIMIO PE3yIbTaTOB
paboThl, MX OcMBICIeHHE U peduiekcHio. [[pumensieTcs B OCHOBHOM /ISl Tepex0/1a KOMIETEHIIUT
Ha YpOBEHb BJIA/ICHUS.

OCHOBHBIE TUITBI IPUMEHSIEMBIX HAMH B 00pa30BaTEIbHON A TETLHOCTH MPOCKTOB:

HccnenoBaTenbCKuil MPOEKT — CTPYKTypa NpuOMDKeHa K (opmary Hay4dHOTO
UCCIeIOBaHMs (JOKa3aTeIbCTBO AKTYallbHOCTH TEMBI, ONpPEICNCHUE HAy4yHOW mpoOIeMsl,
npeaMera U 00beKTa HCCIeoBaHus, IeJiell M 3adad, METOJO0B, MCTOYHHKOB, BBIIBIKCHUE
THIIOTE3bI, 0000IIEeHNEe PEe3yJILTATOB, BHIBOJBI, 0003HAYEHHE HOBBIX MpoOsieM). Pe3zymbraTom
ABJISIETCS yueOHas KapTa 1o MOJYJI0 Halei 00pa3oBaTeNbHOM MPOTpaMMBI.

TBOpUYECKMII MPOEKT, MPEANOJAraloluii B OTIMYHME OT NPEAbIAYIIET0, KOHEUHBIN
NPOAYKT B CICAYIOIIMX BapuUaHTaxX — ra3era K HCTOPHUYECKH 3HAYUMOMY «MATeMaTHUYECKOMY»
coObITHIO (Tpa3aHuK yucna «[1u» u T.1.); «MaremaTudeckas» OTKpBITKA (CBOEro poaa ydeOHas
KapTa, TOJIbKO He(OpMaIbHO, KPaCOYHO 0(hOopMIICHHAs; BUACOPOIHK « Sl Haydy Bac pemars ...» U
T.IL

NHpopMalMOHHBI TPOEKT — ydeOHO-NO3HABAaTeNbHAsl JIEATENBHOCTh C  SIPKO
BBIP2XCHHOM 3BPUCTUYECKOMN HANIPaBJICHHOCTHIO (TIOMCK, 0TOOP M cUCTeMaTu3aIus nHpopmanun
0 KakOM-TO OOBEKTe, 03HAKOMJICHWE YYAaCTHHUKOB MPOEKTa ¢ 3TOW MH(OpMaLUeil, ee aHaIHu3 U
0000111eHre 1, HAKOHEI, TPE3CHTALU [0 MPAKTHYECKOMY MPUIIOKEHHIO).

4. HpopMalmoHHO-KOMMYHUKAIIHOHHbIE 00pa30oBaTeNIbHbIE TEXHOIOTUH. OpraHu3aims
00pa30BaTeNbHOrO Mpollecca ¢ MPUMEHEHHEM CIEHHAIU3UPOBAHHBIX MPOTPAMMHBIX Cpel U

TEXHUYECKUX CpEACTB paboThl ¢ wuH(popmanueid (MHGOPMAIMOHHYIO Cpely YHUBEPCUTETa
MOOAYC MOODLE).

6 YueOHO-MeTOAMYECKOE O0ecTieYeHHEe CaMOCTOSITeJIbHOI PadoThl 00yYarOIIUXCs
IIpencraBneHo B mpuioxeHuu 1.

7 OueHoOYHbIE CPeACTBA 1JIsl NPOBe/IeHUs MPOMEeKYTOYHOM aTTeCTALUH
[IpencraBieHbl B IPUIOKEHHH 2.



8 YueOHo-MeTONMUYEeCKOEe M HH(POPMAIHOHHOE 00ecTieYeH e TUCIUITIMHBI (MOTYJIs1)
a) OcHoBHas M TEpaTypa:

1. Hlunayes B. C. Boicmas matemaruka: yueOnuk / B.C. IllunaueB. — Mocksa: UHOPA-M,
2019. — 479 c. — (Bsicmiee o6pazoBanue).- ISBN 978-5-16-010072-2. - TekcT: 2JI€KTPOHHBIN. -
URL: https://new.znanium.com/catalog/product/990716. — Pexum pnocTyma: aiisi aBTOPH3.
I0JIb30BaTeIICH.

2. Maremaruka: yue0. nocobue / FO.M. Jlanunos, JI.H. XKyp6enko, I'.A. Hukonosa, H.B.
HuxonoBa, C.H. HypmeBa ; mox pea. JLH. XKypOenko, I'.A. HukonoBoii. — Mockaa:

NHOPA-M, 2019. — 496 c¢. — (Breicuiee oOpaszoBanue: bakanaBpuar). - ISBN
978-5-16-102130-9. - Tekcr: AJIEKTPOHHBIM. - URL:
https://new.znanium.com/catalog/product/989799. — Pexum gocTyma: nnas  aBTOPH3.
I0JIb30BaTelIeH

0) JlonmoJiIHNTe/IbHASL JIMTEpaTypa:

1. Teopus BeposiTHOCTEH U MaTeMaTH4ecKas CTaTUCTHKA: Y yeOHoe nocobue / buprokoBa
JLT., bo6puk I''M., MareeeB B.U., - 2-e uzn. - Mocksa: HUI[ UHO®PA-M, 2017. - 289 c.
(Bricee o6pazoBanue: bakanaBpuat) ISBN 978-5-16-011793-5. - Tekcr: snekrponHsIit. - URL:
https://new.znanium.com/catalog/product/370899.—  Pexkxum  mocTyma: i aBTOPH3.
MOJIb30BaTENEN.

2. Matemaruka B mpuMepax M 3amadax: yuyed. mocobue / O.M. Jertspesa, JI.H.
Kypb6enko, I''A. Huxonosa, H.B. Hukonosa, C.H. HypueBa. — Mocksa: UH®PA-M, 2019. —
372 c. — (Bricmee o06-pazoBanue: bakamaBpuar). - ISBN 978-5-16-102288-7. — Tekcr:
anekrpouHbii. — URL: https:/new.znanium.com/catalog/product/989802.— Pexum mocryna:
JUJIS1 aBTOPHU3. TIOJIb30BATENECH.

3. Manxko, I1.E. Beiciias MareMaTuka B ynpaxxHeHUIX u 3aa4dax. (B 2-x gacrsax) [ Teker] /
I1. E. Hauko, A. I'. TloroB, T. . KoxxeBHukoBa. - M.: Bricimas mkosa, 1986-2009. ISBN:
978-5-488-02201-0. - 6omnee 1000 mt.

@uxrtenronbil, [.M. OCHOBBI MaTeMaTHYECKOTO aHaIM3a: yueOHHK: B 2 wactax / .M.
@uxTtenronsl. — 11-e u3n., crep. — Cankr-IlerepOypr: Jlanb, [6. r.]. — Yacts 1 — 2019. —
444 c. — ISBN 978-5-8114-0190-1. — TekcT : 3MeKTpOHHBINH // DIEKTPOHHO-OMOIHOTEUHAS
cucreMa «Jlanwy : [caiit]. — URL: https://e.lanbook.com/book/112051 . — Pexwum gocrymna: mis
aBTOPU3. I0JIb30BATEIIEH.

4. ®uxtenronbll, .M. OCHOBBI MaTEMaTHYECKOTO aHAIM3a: yueOHHK: B 2 yacTsax / [.M.
@uxTtenronsl. — 10-e u3z., crep. — Cankr-IlerepOypr: Jlanb, [6. r.]. — Yacts 2 — 2019. —
464 c. — ISBN 978-5-8114-0191-8. — TekcT: 31eKTpOHHBINA // DIEKTPOHHO-OMOIHOTEUHAs
cucreMa «Jlanp» : [caiit]. — URL: https://e.lanbook.com/book/115730 (maTa oOpareHus:
06.10.2019). — Pexum noctyna: A1 aBTOPU3. [10JIb30BATETEH.

5. [umaves B. C. 3agaunuk no BeIcHiel maremaruke: yueO. nocodue / B.C. llunaues.
— 10-e u3n., crepeotun. — Mocka: UHOPA-M, 2020. — 304 c. — (Beiciee o6pa3oBanue). -
ISBN 978-5-16-101831-6. — Texkcr: 3JIEKTPOHHBIH. — URL:
https://new.znanium.com/catalog/product/1042456

B) MeTonnueckue yKazaHus:

1. AbpamoBa, U.M. DnemMeHThl BEKTOPHOW aireOpbl M aHAIUTUYECKOH T'€OMETPHUH:
Metoanueckue ykazaHus Ui cTy1eHToB | kypca Bcex cnennansHocteil. — MI'TY, 2008. — 16 c.

2. AxmanoBa, 3.C. Heonpenenennsiii unrerpain: Terpanb-koHcnekT — MI'TY, 2008. — 23
C.


https://new.znanium.com/catalog/product/990716
https://new.znanium.com/catalog/product/989799
https://new.znanium.com/catalog/product/370899.%E2%80%94
https://new.znanium.com/catalog/product/989802.%E2%80%94
https://e.lanbook.com/book/112051
https://e.lanbook.com/book/115730
https://new.znanium.com/catalog/product/1042456

3. BaxpymeBa, M.A. Kpusble u noepxHocTu 2 nopsaka. [lomsgpHas cuctema KOOpIMHAT.
IIpaktukym — Marautoropcek: 'OY BIIO «MI'TY um. I'11. HocoBa», 2009. - 19 c.

4. TopsiueBa, H.A. Teopus (yHKUMH KOMIUIEKCHOTO IMEpPEeMEHHOro: MeToanyecKue
yKa3zaHusg W BapUaHTbl  MHOUBUIYAJIbHBIX  33JaHUM Ui CTYJEHTOB  BCeX
cneranbHocteii—Marauroropck: [OY BITO «MI'TY um. I''M. Hocoa», 2011.—28 c.

5. I'pauesa, JI.A. OnpeneneHHblil MHTErpai: METOAMYECKUE YKa3aHUs IS CTYJEHTOB —
Marnuto-ropck: 'OY BIIO «MI'TY um. I''1. Hocosa», 2010 - 12 c.

6. I'pauea, JI.A. DneMeHTHI JIMHEHHOU anreOpbl, BEKTOPHOM anreOpbl 1 aHAIUTHYECKOM
reomeT-pun: YdyeOHoe nocodue. - Marauroropck: 'OY BIIO «MI'TY um. I'.'1. Hocosay, 2010 —
63c.

7. I'yruna E.M. JlaGoparopHslif mpakTUKyM 1o craTuctuke ¢ npuMmeHenneM EXCEL:
Mertoa. yka3. uis 1abopaToOpHBIX paboT M0 MaTeMaTU4ECKOH cTatuctuke.- Maruutoropek: [OY
BITIO «MI'TY um. I'.11. Hocoay, 2009 — 40 c.

8. M3ocoB A.B. 'apMoHunueckuil ananus: Mertoanueckue yKkazaHusl 1 BapUaHThI 3a1aHUN
IUISL CAMOCTOSITENIBHOM pabOThl M KOHTPOJIS 3HAaHUHM CTy1eHTOB. — MI'TY, 2009. — 24 c.

9. Makcumenko, M.A. CoObITus 1 BeposiTHOCTh. YacTh 2: MeTos. yka3. - MarHuToropck:
I'OY BIIO «MI'TY um. I''11. HocoBay, 2010. - 25 c.

10. Masuenko, E.II. TlpowsBomnas u guddepenuman ¢yHkmmu. I[IpakTukym.-
Marnutoropck: 'OV BITO «MI'TY um. I'.'1. Hocosa», 2010. - 38 c.

11. Masuenko E.Il. MccnenoBanue ¢pyHkimid u nocrpoenue rpadukos. IIpakTukym. —
Marnutoropck: 'OV BITO «MI'TY um. I'.'11. HocoBa», 2011.—20 c.

12. CaBymkuna H.®. KomOunaropuka. CoOwsiTue u BepoaTHOCcTh. Yactp [:
Kombunatopuka. Anrebpa coObiTuii: MeToa. ykazaHus MO AUCHHUIDIUHE «MareMaTuka» s
ctyneHToB I kypca Bcex cneunansHocteil. — MI'TY,2007. - 17 c.

r) [IporpammHoe o0ecnieyenne 1 UHTepHeT-pecypChl:

IIporpammHoe oGecnieyenne

Haumenoanue [10 Ne norosopa Cpok nelcTBUS TULIEH3UT
MS Windows 7

Professional(ms  |[1-1227-18 o1 08.10.2018 11.10.2021
KJ1aCCOB)

7Zip cB000JIHO pacnpoctpansemoe [10 0ECCPOYHO

MS Offlce 2007 Ne 13501 17.09.2007 OeccpovHO
Professional

7Zip cB00OOHO pacnpoctpansemoe [10 0eccpovHO

IIpodeccnonanbHbie 6a3bl JaHHBIX U HHGOPMALIMOHHbIE CIIPABOYHbIE CHCTEMbI
Hazpanue kypca CchlIKa

HauunonansHas MHPOPMAIMOHHO-aHATUTUIECKAS URL:
cuctema — Poccuiickuii MHIEKC HAYYHOTO [IUTUPOBAHUSA https://elibrary.ru/project risc.asp
(PUHLL) -
[TouckoBass cucrema Axagemus Google (Google
Scholar)
Nudopmammonnas cucrema - EquHOe OKHO HocTymna K
MH(POPMAIMOHHBIM pecypcam

URL: https://scholar.google.ru/

URL: http://window.edu.ru/



https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/

9 MarepuajibHO-TeXHHYECKOe o0ecniedyeHr e TUCIMIIUHBI (MOIYJIs)

MarepuanabHO-TeXHUYECKOe 00ecTieueHUe TUCIUIINHBI BKIIIOYAET:

Tun n Ha3BaHue ayauropun OCHaIllEHUE ay AUTOPUH

Y4eOHbIE ayauTOpWK s TPOBEASHUS 3aHATHHA JieKnuoHHoro Tuma Jlocka,
MYJIBTUMEANAHBIE CPEICTBA XPAHEHHUS, IIEpeaun U PEJICTaBICHHs HH(POpMAaLUU

YyeOHble ayaUTOpPUM IS TPOBEACHHUS NPAKTUYECKUX 3aHATUH, TPYNIOBBIX U
WMHIMBUYaJIbHBIX KOHCYJbTAllUM, TEKYIIErO0 KOHTPOJII U MPOMEKYTOUHOH arrectaiuu Jlocka,
MYJIbTUMEIUWHBIA IPOEKTOP, JKpaH

KomMmrutekc metoamueckux paspaboTok (pa3gaTouyHOTO MaTepuana M METOAMYECKHX
yKa3zaHWi{) U\WJIM KOMIUIEKC TECTOBBIX 3aJaHHUH JIJIS MOATOTOBKH U MPOBEICHUS IPOMEKYTOUHBIX
U pyOEXHBIX KOHTpOJICH

[Tomemienus Ay caMOCTOSITENbHOM paboThl yuarmuxcs [lepcoHanbHbIe KOMITBIOTEPHI C
maketom  MSOffice, Bbixomom B HMHTEpHET W ¢ JOCTYIIOM B  D3JIEKTPOHHYIO
uH(pOPMAMOHHO-00pa30BaTENBHYIO CPEly YHUBEPCUTETA

[Tomemenne s XpaHeHHsS U OPOGMIAKTHYECKOTO OOCIyKHMBaHUS —y4eOHOTO
obopynoBanust Illkadpr s XpaHeHHs] y4eOHO-METOAMYECKOH JOKyMEHTAllMH, y4eOHOTro
00opynoBaHUs U yu4eOHO-HATIISITHBIX TOCOOUit



IIpnioxenue 1

Y4eOHO-MeTOAUYECKOE 00ecTeYeHrne CaMOCTOSITeIbHON PadoThI
o0y4yarommxcs

[To nucuumnune «MaTemaTuka npeyCcMOTpEeHa BHEAY IUTOPHAsL CaMOCTOsITeNIbHAs paboTa
oOyyaronmxcsi, MNpPOBOJAMMAs B BHJIE CaMOCTOSTENFHOIO U3YUYEHHUs JIMTEpaTypbl H
MH()OPMAIIMOHHBIX PECYpCOB, a TAaKKe B BHJE PEIICHUS THUIOBBIX 3a7ad NPU BBHINOJHECHUH
KOHTPOJILHBIX PaboT.

Ilpumepnvie konmpoavuvie padomul (KP):

KP Nel «J/IuHeiiHasi, BeKTOpHas ajredpa ¥ aHAJIMTHYECKasi TeoMeTpHs.
JuddepenunanbHoe ucuuncienue POIH

3ananue 1.
Pemmute cucremy Tpems croco0amu: a) MaTpUIHBIM criocoOoMm; 6) o ¢opmynam Kpamepa; B)
MetoaoMm [aycca
x—-2y—-3z=3,
3x+y—-2z=9,
2x-3y+5z=-4.
3ananue 2.
1) Haiigure yron Mexay BEKTOpaMu a W b, €CIIH d = (2;— 1), b= (— 2; 2).
[Toctpoiite paHHBIE BEKTOpbI B cHcTeMe KoopauHaT OXy, a Takke BEKTOPHI,
uso6paxaromue: 22 +b, a—3b .
2) YkaxuTre Cpeau HUKETPUBEIECHHBIX BEKTOPOB OPTOTOHAIbHBIC, KOJUIMHEApHBIE, a TaKXke

KOMIUIAHapHbIE: @ = (— 3;—1; 4), b= (2;,-2;1), c¢= (2; %; —%} d= (7;11; 8). Beraucnure

IOIIAAh MapajieorpaMmma, IOCTPOSHHOTO Ha BEKTOpax buc.
3ananue 3.
Hamnucate ypaBHeHnue npsamoit 4B, eciu A(— I; 2; 3), B(— I; 2;—1). Boeruucnuts paccrostiue ot
TOYKH A 3TOH NpsIMOM 10 TJIOCKOCTH, IPOXOAIIEH yepe3 TOUKy B, nmepneHauKyIsipHO BEKTOPY
N(0:-3;9).
3aganue 4.
TIpuBeaUTE K KAHOHMYECKOMY BUY M IIOCTPOTE KpUBYIo X~ —4x+2y° —4y =0

3aganmue S.
Beruncnure npenenst:

1+4x —x* . 3x-arcsin2x )lim\lz)C— —\/g

a) lim ;0) lim ;
x>0 x 4 3x% + 2x* x>0 COS X — COS° X x—3 x—3
3ananue 6.
d d’ _ x=ctg2t,
Haiinure <2 n —f s pyHkmmii: a) y=e*” < 0) & '
dx dx y = In(sin 2¢).
3ananue 7.
. . 2x-17 .
CocTaBbTe ypaBHEHHE KacaTelbHON K KpHUBOM: y== 1 B TOYKE Xx,= -l. Hapucyiite
x —_—

KacaTeJbHYI0 U KPUBYIO.

KP Ne2 «HeonpeneneHHbIH 1 onpee/IeHHbIH HHTErp ai»



1. Beluncnure HEONpEAEIECHHbIE HHTETPAJIbI

3-5x . In® x
1) (1 +1g’ 3x)dx ;0 2) [ —=—dx; 3)|arcsin5Sxdx; 4) dx -
I =Y e
2. Beruuciante onpeaeaeHHbIe HHTETPAIbI
% 1 2 4,5
-1
D |(1-sin2x)dx; 2) x—dx; 3) x—dx.
l( ) !ez" !3«/2x—1

3. Haiigure nnomanu ¢puryp, orpaHMYEHHBIX JTUHUAMH. B 3amade (6) npu mocTpoCHUH JIMHUH

BOCIIOJIb3YHTECh TA0IMIIEH BaXHEHIINX KPUBBIX B MOJIIPHON CUCTEME KOOPIMHAT:

a) xy=6, x+y-7=0; 6) p>=2co0s2p.
. . x=2\/5cost, 2
4. Haiigure [UIMHY IyTH KPUBOR 0<t<r.
y =242 sint, 3

5. Haiitu 00b&M Tena, 00pa3zoBaHHOTO BpalieHueM BOKpYyT ocu OY  (urypsl, orpaHu4eHHO M
2 2 _ B
maEmsvm: X T "4y =0, y—\/§~x’ (yS\/g-x)'

6. BbrunciauTh HeCOOCTBEHHBIN MHTETPAJ WM YCTAHOBUTD €r0 PACXOAMUMOCTb:

0 4
1) jx3e_x dx . dx

) > | oy

KP Ne3 «®HII. InddepenuuaibHbie ypaBHeHUSD)

1. Haiiru u IIOCTPOUTH o0macTh OTIPEIEIICHUS byHKIMN
z=In(4—-x*> - y*)—arcsin(2 - y).

2. Haligute dYacTHbIE TPOU3BOJHBIC TMEPBOTO MOPSAKA (PYHKIIHU:
x+y

z=3xy’ —sin(x*> + y) +

3. HaiiuTe TpaMeHT CKAIAPHOTO MO 4 = X~ + y° —z° 1 ero Moayib B Touke M (1;—1;2).
4. Ins  ¢yskumn  z =In(2x* +3y?) B Touke A(l, 1) HaiiTHW OPOM3BOAHYIO B
HaIIPaBJICHUU BEKTOpa [ =3i+ 2;.
5. HamucaTh ypaBHEHHE KacaTeJIbHOU IIOCKOCTH U HOPMAJH K MOBEPXHOCTH z = /9 — x° — )7
B Touke M(1;2;2).
6. Haiitu HauMeHbIlee M HamboIbllee 3HAUEHHE GYHKIMH z=Xx —xy+2y° +2y+1
B obmactu D: x+y=-5 x=0; y=0.
7. Peummrs nuddepennnanbapie ypaBHEHNS IEPBON CTENICHN

A) xy'—4y—x2\/;:0.

’» 72-
B) y’sinx =y Iny, ﬂ5)=e
B) x(y* = dx + y(x* —=1)dy = 0.



8. Pemmre nmHElHHBIE HEOTHOpOAHBIE HU(QepeHInanbHOe YpaBHEHHE C TOCTOSTHHBIMH
K03 pHULIMeHTaM U

a)y" =3y +2y=>@4x+9)e™, 6) y"+4y +8y=(x+2)cos3x

9. Pemmts 0HOpOIHYIO cUCTeMY AU (epeHIaIbHBIX YPaBHEHHMN
x'=6x—y,
Y =x+4y.



IIpunioxenue 2

Oueﬂoqnme cpeacrea Jisd IPpOBEACHUA HpOMeH(yTOqHOﬁ arrecranuu

a) Ilnanmpyemble pe3yjbTaTbl 00y4YeHHS] M OLCHOYHBIC CPeACTBA JJsI NPOBEACHUS
NMPOMEKYTOYHOM ATTeCTALUM

CTpyKTypHBIi
AJIEMEHT
KOMIIETEHIIUH

[Inanupyemsle
pe3yJIbTaThl
oOydeHus

OneHouHbIE CpelICTBA

OK-1 - cnoco0HOCTBHIO K a0cTpak

THOMY MBIIIVICHUI0, aHAJIN3Y, CHHTE3Y

3HaThb - OCHOBHbIC MOHSTHSA | 1. DOPMYIMPOBKM OCHOBHBIX TEOPEM (CBOWCTB, IPU3HAKOB
148 MCTOABI | p3ydaeMBbIX MOHSTHH, HEOOXOHAUMBIE W JOCTATOYHBIE
MaTEeMaTHIECKOro YCIIOBHUS) B U3yUaeMbIX pa3zenax Kypca.
aHamsa 2. MeToabl PacKphITUs HEONPENEIEHHOCTEN, BBIICHEHUS
HETPEPHIBHOCTH (DYHKIMH OJTHOM TIEPEMEHHOM.
3. Aroput™M TpUOJIMKEHHOTO BBIYHMCICHUS (DYHKIUHU C
noMoIiplo  auddepeHnyana;  HalMUCaHWS  ypPaBHEHUS
KacaTeJbHOU NpsIMOH (TIJIOCKOCTH).
4. ANrOpUTM TOJHOTO MCCIE0BaHUs (YHKIUU.
5. MeTo/b! BBISICHEHHS KIIACCOB MHTETPUPYEMbIX (DyHKIIMH,
a TaKXXe€ METOAbl MHTETPUPOBAHUSA OCHOBHBIX KJIACCOB
GYHKITHIA.
6. CnocoObl BBISICHEHHS CXOIMMOCTH HECOOCTBEHHBIX
HHTETPAJIOB
YmMerh - KOPPEKTHO
BbIpaXate U Hpumepnvie 3a0anus u 3adauu
apryMCHTUPOBAHHO | 3aganme 1. CocTaBbTe alTOPUTM PELIEHHS .. ... 3aa4H.
060CHOBEIBATD 3amaua 2. Beraucsmre npenes no npasuiay Jomurans lim
MOJIOKEHUS X2
npeaMeTHoi o6sactu | arcsin(2x —4)
3HAHUS U METOJIOB x> -4 '
MaTeMaTHIECKOTO 3aganue 3. Chopmynupyiite HeoOXOOUMOE YCIOBHE SKCTpEMyMa
a”HaImM3a I (GYHKIIUU  OJTHOM ITepeMEHHOM.
IOCTAHOBKH U 3agava 4. KakoB reoMeTpUYECKHI CMBICII OIIPENEICHHOTO HHTErpaia
perieHus oT ﬂaHHOﬁ (byHKHI/II/I B JAaHHOM HWHTCPBAJIC B ,I[EKapTOBoﬁ CHUCTEMC
KOHKDPETHBIX KOOp/MHAT?
NPUKJIATHBIX 3a/1a9
Brnanets - HaBBIKAMH HCIOJIb- | [Ipumepnsle npakmuyueckue 3a0aHUA

30BaHUS  JIOTHYECKU
BEpHO, AapTyMEHTH-
pOBaHO M SICHO
CTPOUTh YCTHYIO U
MUCEMEHHYIO peYb Ha

pyccKkoM SI3bIKE,
TOTOBUTH u
penaKTupoBaTh

TEXHUYCCKNE TCKCThI
C MaTeMaTHYECKOMN

CHMBOJIMKOH WIIH
¢dbopmymnamu,
MyOJIM4HO
MPECTABIIATh
COOCTBEHHBIC 5
W3BECTHBIC HAy4YHbIC
pe3yJbTaThl, BECTH

OUCKYCCHU

3apanue 1. Cucremarusupyiite 1 0000IMTE BCE KITFOUCBBIC TIOHATHS U
IIPUEMBl pEIICHUs] TUNOBBIX 3amad o Teme «llpousBogHas» u
«IIpuMeHeHne IPOU3BOJHOM TP UCCIIeJOBaHNH QYHKIUI. Pesynbrar
0(opMHTE B BUC TAOITHIIHI.

3agaua 2. Jlns peuieHus 3aJa4yu cAejlaiTe cXeMaTUYeCcKUi 4yeprex U
NoJrydure (yYHKIHMOHAJIbHYIO 3aBUCHMOCTH II0 YKAa3aHHMIO K 3a/ade.
Haiinure oGmacts ompexneneHust 3TOH (YHKIMH IO CMBICITY 3a/ayH.
Brruncnure 3HaUueHUs 3TOW (QYHKIMH NIPH TPeX PasiIMIHBIX 3HAUCHUAX
aprymenra. Mccrnenyiite ¢yHKumio Ha HauOobllee W HauMeHbIIEe
3HaueHus. OTBETbTE Ha BOIPOC 3aauu.

«Ceuenne TOHHeNs uMeeT (HOpMy HPSIMOYrOJbHHKA, 3aBEPIIEHHOTO
nosrykpyroM. Ilepumerp ceuenns 18 m. ITpu kakoM paauyce nosykpyra
VIO b CedeHHs OyaeT HanoobIIei?)

0603HaubTe pajnyc MOJYKpyra 4epes 7 U BbIpasHTe IUIOmanb S
ceuenus kak pynkumo ot 7: S =S(7).

3ananue 3. Ha kakoii BEICOTE I HaJl IEHTPOM KPYTJIOro CTOJIA paguyca a
CJIe/lyeT TIOMECTUTH JIaMITy, YTOOBI OCBEIIEHHOCTh Kpas CTosia Obuia

HanOospmel? (CaMoCTOSTENBHO MTPOAHATIM3UPOBATH - 3HAHUS, METOIbI
Kakoro pasjesia MaTeMaTHKH IOTPeOYyIOTCS sl pEIeHUs JaHHOM
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- HABBIKAMU u
METOAUKAMU
00001IeHHsS
pe3ysbTaToB
pelieHus

3ajaun).

OIIK4 -

IrOTOBHOCTBIO C

€CTCCTBCHHOHAYYHbIX No3uNuid OleHUBATH

CTpoeHmue,

XHMHYECKHI M MHUHEPAJIbHBIA COCTAB 3eMHOI KOpbI, MOp(dosornyeckne 0ocOOEHHOCTH U
reHeTHYeCKHe THUIbI MECTOPOKACHHMII TBEPABIX MOJIE3HBIX MCKONAEMbIX NPH PpelIeHUuUu
32124 110 PalOHAJIbLHOMY ¥ KOMILIEKCHOMY OCBOCHHIO I'e0p eCYpPCHOI0 MOTEHIIMAJIA HeAp

3HaTh

- OCHOBHBIE TIOJIOXKeE-
HUSL TEOpUH Tpene-
JIOB W HENpPEPHIBHBIX
¢byHKIMHA, TpaduKu
OCHOBHBIX
3JIEMEHTapHBIX
GyHKIMA ®  HX
CBOMCTBA, OCHOBBI
YHUCIIEHHOTO
peleHus
TPaHCLEHACHTHBIX
YpaBHEHHMH,

- OCHOBHBIEC TEOPEMBI
mud hepeHIUaTEHOTO
W UHTETPaIBHOTO HC-
guciaeHus  (YHKIUHA
OJHOU U HECKOJBKHUX
MEPEMEHHBIX,
METOJbI
nudhepeHInaTLHOTO
HCUUCIICHHS
UCCIEeI0BAHUS
(yHKIUA,  OCHOBBI
YHUCIICHHBIX METOJ0B
BBIYUCIICHUS
OTIpEICNICHHBIX
HUHTETpaJioB,

- OCHOBHBIC
O0OBIKHOBEHHBIX
i hepeHInaTLHBIX
YpaBHEHUI U METOBI
WX pelleHus,

- OCHOBHBIE TIOHSTHUS
TEOpHH
BEpPOSITHOCTEH U
MaTeMaTH4eCcKOu
CTaTUCTHKHU

THIIbI

TeopeTnyecKue BONPOCHI AJIsl 3249€Ta H IK3AaMEHOB

1 kypc 3umHsisi ceccus (3a4eT)

1. Marpuusl u pgeiictBus Hag Humd. CBOWCTBA AEUCTBUM Haj
MaTpuIilaMy.

2. Ompenemurenn I n Il mopsakos. Onpenenureny X HOpSIKa U UX
CBOJCTBA.

3. Cucremsl nuHeHHBIX anredpandeckux ypaBHenuid (CJIAY) u mx
3alUCh B MATPUYHOM BHJE.

4. OOparHas MaTpulia U €€ BEIYNCIICHHE.

5. Pewenus CJIAY maTpuuHbIM METOIOM.

6. @opmynsl Kpamepa

7. CkansgpHoe NpOU3BEAECHUE ABYX BEKTOPOB U €r0 CBONCTBA.

8. BexTopHOE Mpou3BeCHUE ABYX BEKTOPOB U €r0 CBOMCTBA.

9. CwMemanHoe MpouU3BEEHUE TPEX BEKTOPOB U €TO CBOMCTBA.

10. OcHoBHasi wuaesd aHAIMTHYECKOW TIE€OMETPUH, IPUMEHEHUE

BEKTOPHBIX IPOU3BEICHUI.

. Ilpamas Ha miockocTy. PaznuyHble BUABI ypaBHEHUN MpSAMOI Ha

IIOCKOCTH.

VYroa Mexny NpsMBIMH Ha IIOCKOCTU. PaccTosiHuMe OT TOUKH 110

MIPSAMOM Ha IIOCKOCTH.

OJUMIIC U €r0 CBOMCTBA.

I'mnepGona u eé cBoiicTaa.

[MTapabona u e€ cBOMCTBA.

IInockocTe B  IPOCTPAHCTBE.

IUIOCKOCTH B IPOCTPAHCTBE.

VYroa Mexay mIockocTsIMH. PaccTosHUE OT TOUKH A0 IUIOCKOCTH.

IIpsamas B mpocTpaHcTBe. PasnuyHble BBl YpaBHEHUM MpsIMON B

IIPOCTPAHCTBE.

B3anMHOe pacnosnoxeHue mIoCKOCTU U NPSIMON B IPOCTPAHCTBE.

20. IToBepxHOCTH BTOPOTO HOPSIKA.

21. Kpusas B IpOoCTpaHCTBE.

22.@ynkius. Crioco6s! 3aganust. O6nacte omnpenenenusi. OCHOBHBIE
aJIeMEHTapHble QYHKINH, UX CBOHCTBA, TpaduKH.

23.Mpenen Gynknuu B Touke. [Ipemen QyHKIMU B OCCKOHEUHOCTH.
OnHOCTOPOHHUE NPENENBI.

24.beckoHEYHO Majible M OEecKOHEYHO Oojpmme (YHKIWH, CBS3b
MexIy HuMA. CBOMCTBA OECKOHEYHO MAJBIX () YHKIIUH.

25.Teopemsl 0 peaenax. PackpeiTue HeonpeaeIeHHOCTEH.

26.3ameuarenbHble IPEAebl.

27.CpaBHeHHEe OECKOHEYHO MaiblX (yHKOMA. OKBUBaJCHTHBIE
OeckoHeYHO Maible (DYHKIIMM W OCHOBHBIE TEOpPEMBI O HHX.
IIpumeHeHne K BBIYMCIECHHUIO MPENETOB.

28.HemnpepblBHOCT, (QYHKIMM B TO4YKe. TOUYKM pa3pplBa M HX
KJaccu(uKaIms.

29.I1pon3BoiHast PYHKIHH, €€ TEOMETPHYECKUI U PU3NIECKUIA CMBICII.

12.

13.
14.
15.
16. Pasmuunble BHABI  ypaBHEHUI
17.

18.

19.

30.YpaBHeHus KacaTeabHOI u HOpMaJH K KPHUBOM.
JuddepenunpyemMocTs GyHKIMN B TOUKE.
31.Ilpon3BosiHAsl CyMMBI, PAa3HOCTH, NPOW3BEAEHHS, YacTHOI'O

¢yakuuit. [Tpon3BogHast CII0KHOW M 0OOpaTHOM (YHKIIMH.
32. JluddepennpoBanue HESBHBIX W MapaMEeTPUUECKH 3aJlaHHBIX
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¢ynxnuit. Jlorapudgmuaeckoe nuddepeHpoBaHue.
33.TIpon3BOgHBIE BHICILIUX HOPSIKOB.

34. Iud peperrman ¢ yHKITHH. I'eomerpuueckuit CMBICII
nuddepenmana. OcHOBHBIE TeopeMbl 0 AuddepeHnnanax.

35.Tlpumenenue nudepennpana K NpUOIMKEHHBIM BBIYHCICHHISM.

36.0OcHOBHBIE TeOpeMbl TU(QEepeHINATILHOTO HcunciaeHus: Poius,
Jlarpamxa u Komm.

37.1lpaBuino Jlonurans.

38.YcnoBUsT MOHOTOHHOCTH (YHKIMH. OKCTPEMYMBI () YHKITHH.
Heob6xonumoe u 1ocTaTouHOE YCIOBUSI SKCTpeMyMa (b yHKIIUH.

39.HauOospnree 1 HanMeHbIIIee 3HaYeHUs (QYHKIIMH Ha OTpE3Ke.

40.Beimykiocts rpaduka ¢pyaknun. Touku neperunda. Heo6xoanmoe n
JIOCTaTOYHOE YCJIOBHS TOUYEK Mepernoa.

41. AcumntoTsl Tpaduka ¢ yHKIIUH.

1 kypc JeTHsA ceccusi (AK3aMeH)

42. TlepBooOpaszHas. HeompenmeneHHBIE WHTErpal W €ro CBOMCTBA.
Tabnuira OCHOBHBIX HHTETPAJIOB.

43. OcHOBHBIE METOABI HMHTETPUPOBAHUA: 3aMEHA IIEPEMEHHON W
HMHTETPUPOBAHUE 10 YACTSM.

44. OmnpeneneHHbIN MHTErpajl Kak MpeAena UHTErPabHOM CyMMBI, €ro
CBOJCTBA.

45. ®opmyna Hproroma — JleiiOnmma. OCHOBHBICE CBOMCTBa
OTIpEZIETIEHHOTO MHTErpaja.

46. BplunciieHHE OIPEAEIEHHOIO HWHTEerpaia (3aMeHa IepeMeHHOMH,
WHTErpUPOBaHUE 1O 4YacTsAM). VIHTerpupoBaHWE YETHBIX U
HEYETHBIX () YHKIIMH B CHMMETPUYHBIX IIpeJieax.

47. HecoOcTBeHHBIC HHTETPAJIBL.

48. T'eomerpuueckne ¥ (U3NUECKHUE MPHIOKEHHUS OIPEAEICHHOTO
HHTErpaa.

49. O6nacts onpenenenus OHII. [penen, HenpepsiBHOCTE. CBOlicTBa
(yHKIMH, HETIPEPHIBHBIX B OTPaHUYECHHOHN 3aMKHYTOM 001acTH.

50. YacTtHble TPOM3BOJHBIE IIEPBOTO MOPAAKA, UX T'€OMETPHUYECKOE
HCTOJIKOBAHHE.

51. YacTHble IPOU3BOAHBIE BBICIINX MOPSIIKOB.

52. IuddepenmupyeMocts W TONHBIN anddepeHnyran  §yHKIUH.
WuBapuanTHOCTH (hOpMBI TOJIHOTO nUddepeHmrana.

53. Ilpumenenne mnomHOro auddepeHnrana K NPUOTKEHHBIM
BbIUUCIeHUsIM. nddepeHrnanbl BEICIIHMX MOPSIKOB.

54. TlpowsBojHas cioxHOM QyHKIMY. [ToHAsS TPOU3BOTHAS.

55. IuddepenuupoBanre HeIBHOW (YHKIIH.

56. KacarenpHas MJIOCKOCTh U HOPMaJIb K IIOBEPXHOCTH.

57. DkctpemyM (GYHKIUH JABYX TepeMeHHbIX. HeoOxommmoe w
JIOCTaTOYHOE YCJIOBHE IKCTPEMYMa.

58. Haubonpmiee u HamMmeHblee 3HA4eHHS (DYHKIMMA B 3aMKHYTOM
o0JacTH.

59. TuddepeHimanbHble ypaBHCHUS: OCHOBHBIC IOHSTHA. 3a/aduwu,
NpUBOsIIINE K TN P epeHIHANTBHBIM YPaBHEHUSIM.

60. Teopema  CyIlIeCTBOBaHUSI W  €IUHCTBEHHOCTU  PEIICHUS
QP epeHIMaTBLHOTO YPaBHEHHUSI.

61. VYpaBHEeHus c pa3nensroluMICcs epeMeHHbIMH.

62. Onnoponnsle nuddepeHIraTbHbIE YpaBHEHUs | opsiaka.

63. Jlunelinble ypaBHeHus. Y paBHeHus bepuynmm.

64. YpaBHCHHEC B MOJHBIX U epeHIranax.

65. JInbdepeHnpaibHple ypaBHEHHS BBICIIMX IMOPSIKOB: OCHOBHBIC
TIOHSTHS.

66. YpaBHEHMS, JOTYCKAIOIUE TTOHIKEHUE MOPSIIKA.

67. Jluneiinble nuddepeHnnansHble YpaBHEHUsI BBICHINX TTOPSIKOB.
Wuterpuposanue JIOAY ¢ moCTOSTHHBIME KO3 QUITHCHTaAMH.

68. Jluneiinple HeomHopomHelie JIY. CrpykTypa oOmIero pemieHus
JIHAY.




Crpykrypusiil | [Inanupyemblie
JJIEMECHT PE3YyJIbTAThI OHCHO‘IHBIC cpeacTtsa
KOMIIETEHIIUH oOyueHus
69. Meroj Bapranuy MpoOU3BOJIbHBIX TIOCTOSHHBIX.
70. Unrerpuposanue JIHY c¢ moctosHHBIME KO3 PUIMEHTAMH U
MIPaBOM YacThIO CIIENUAIBHOTO BHIA.
71. Cucremsl i depeHIaTBHBIX YpaBHEHUIL. Teopema
CYIIECTBOBAHUS U €AMHCTBEHHOCTHU pElIeHUs. MeTo ] HCKITIOYEeHUS
JUI  peuleHWs  HOPMAIBHBIX  cHCTeM  Jud¢epeHIraIbHbIX
YpaBHEHHH.
YMmern — pemars 3anauu | [Ipumepnvie npakmuueckue 3a0anus 013 IK3AMEHOB U 3a4ema:
1o M3y4aeMbIM 1. Pemmmts Matprunoe ypaBHenne X+3(A-B)=4C, rne
TEOPETHYECKU A:[l 3} 32[3 8J C:[g 6J
pasnenam; -2 -4 -7 5 -39
— obcyxnarh 2. PenmTh CHCTEMBI J'II/IHéfIHBIX aﬂre6pa’u/1qecxnx YpaBHEHHI TIO
CHOCOOBI dbopmyiram Kpamepa, MmaTpraHbIM MeTO10M, MeToJoM ["aycca:
sdaeicrupioro 3x, 441, +2x, =3
CLIECHUS
Iz)[H(l)(l)epeHuI/laﬂLHHx 2% — %, =3, =3

YpaBHEHHNI W  UX
CHCTEM; OIpENessiTh
3¢ HeKTUBHOCTD
peleHus 3agaqu,
MOJTy4E€HHOTO c
MOMOILBIO
YHCIIEHHBIX METOOB;
pacmo3HaBaTh

3¢ deKTUBHBIC
pe3yabTaThl
06paboTkn
9KCIEPUMEHTATIbHBIX
JaHHBIX oT
HEdPPEKTUBHBIX

X, +5x, +x; =-2

3. Jlanst KOOPAVHATEI BEPLUVH Y paMUIbl 44, 4,4,
4(L36), 4(221), 4(-L01), 4,(46-3).

Ady o Ad,

A A4,

1) mmaay pedpa 44, ; 2) yrox Mexny peOpaMu

3) yronm mexnay pedpom A4, 4)

A1A2A3 .

IUIOIIAAb TPAHU ;  5) o0bem nupamMusbI.

4. B TpeyrompHuke c BepmuHamu A(2,1), B(5,3), C(-6,5) naiitn
JUTMHY BBICOTHI M3 BEPIIMHBI A.

5. Hammcars kaHOHWYECKHE U TapaMEeTPUUECKHE YpaBHEHHS NMPSIMOH,
npoxojsmei uepe3 roukn M(2,1,-1) u K(3,3,-1).

6. CocTaBUTb ypaBHEHHE IUIOCKOCTH, INPOXOMSIIEH depe3 TOUYKU
A(1,0,2), B(-1,2,0), C(3,3,2).

7. Jlokazarb, YTO IPSMBIE TApaIUIEIbHBI:

U TpaHbIO

x+y—-z=0

x+2 y-1 =z
3 2 1y x—y-5z-8=0
8. Beruucnure npenenst:
4 .
a)  lim 1+4x—x . 6) lim 3x-arcsin 2x . B

i x4 3x% 4 2x* 0 COS X — COS° X

. A2x— —\/g
1m73'
x_

|

x—3
X =ctg2t,

d _
9. Hatinure @ U QyHKIWMR: @) Y = et * . 0)
dx y = In(sin 2¢)

10. BBIYUCIUTD: (l — i)28 .

111. Haiitu HeonpeAe€HHBIM  MHTErpa: a) I sin 3x - cos Sxdx ,

6 | l—c.osxz B I(2x+5)-exdx.
(x —sinx)
. 2 dx
12. BEIYUCIUTE ONpPEEICHHbIN HHTErpal j S
2 NX 45
13. Haiitu IJIOIIAAb ¢burypsr, OTrpaHUYEHHOU JIMHUSIMU:
x=4, y2 =4x.
14. Haiitu u  mocTtpouts o0OyacTh  omnpeneneHuss ¢ YHKIMU
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2 2
u=49-x*-y* +(x-y)’
15. Haiitu IOJIHBIA nuddepenmman ¢ yHKIH:
3 .
z=x"Iny—sin2xy.
16. HaiitTn duacTHBIE IIPOM3BOAHBIC MEPBOTO HOPSAJKa () YHKIHH:
2.3
z=5x"y +In(x+4y).
17. HarmucaTth ypaBHEHHE KacaTe€lIbHONM IUIOCKOCTHM M HOPMAalIM K
2 2
IOBEPXHOCTH Z =+/X  + )~ B Touke (3,4, 5).
18. Pemmte 3anaay Komu:  ycos” xdy = (y2 + l)dx, y(O) =0.
19. Haiigure obmee pemienne aud¢epeHIHatbHOT0 — YpaBHEHHS
yll + yl — ezx
20. Pemmts omHOpOMHYIO cucTeMy AuhepeHInIBbHBIX YpaBHEHUH:
x'=6x—y,
Yy =x+4y.
Brnaners - PAKTHIECKUMU IIpumepnvie npuxnaousvie 3a0auu u 3a0aHUA
HaBBIKAMHU ; 0 B (4' 4; )
— 3apaua 1. IIpoBeputs, nexaT JU TOUYKU A(l’ 0; 1) , ;46 ,
MaTeMaTHYCCKUX C(2, % 3) u D(l 0; 14; 17) B OJIHOM MJIOCKOCTH.
MOHATHH W MeTomoB | 3adava 2. IIpu nocTtpoenuy BUCAYEro MOCTa uepe3 peuky « Tuxas» u
(M3ydaeMBIX BBISICHEHHM HAJIeKHOCTH COOPYKEHHS, CTYIEHTHl CTpoHoTpsia
paseoB %TOJ'IKHyJ‘II/ICB C pelleHHeM Celylolleli 3aadu: §
MATEMATHKH) TpH pOC, TIOJBEIICHHBIM 3a /Ba KOHIA Ha OJMHAKOBOH BBICOTE, MMEET
LLCHI ¢dopmy nyru napadboJbl. PaccrositHue MexXay TOUKaMH KpETIeHUs] paBHO
pere 24 m. I'myOuHa nporu0a Tpoca Ha pacCTOSTHUN 3 M OT TOYKH KpPETICHUS
HPUKIAHBIX 3a/1@9, | hapua 40 cM. OnpeeuTs TIyGHHY IPoruda Tpoca MOCEpEIHHe MEKTY
- HAaBBIKAMH | kperieHusIMA.
00001IeHus I 9.
y F=(1,2;5)
pe3yIbTaToB 3apaua 3. Haiitu paboTy crusl 3JIEKTPOCTATHYECKOTO
peleHus, MmoJIs, TO MEePEMEIICHUI0 JJEeKTPUUYECKOro 3apsja M3 TOYKHU
pe3yJIbTaTOB M, = (O; 4; 2) — M, = (4; 7; 4)
06paboTku —cosx
lim——
CTaTUCTIHCCKOTO 3aganue 4. [loxaxkwure, yTOo mpemen 77 X+COSX He MOXKET OBITH
OKCNCPUMCHTA, BbuMCIeH 1o npaBwiy Jlonurans. Hadgure 3TOT mpenmen Ipyrum
- criocobamu CHOCOGOM.
OIICHUBAHUA 3aganue S. 3aBUCHUMOCTb IYTM OT BPEMEHU HpPH MNPSIMOIMHEHHOM
3HAYUMOCTH U 1, )
IPaKTHYECKOM JIBUKEHUU TOUYKM 33[a€TCsl ypaBHeHueM § =—¢  +2t° —3, e §-
MPUTOTHOCTHU
IyThb B M, a ! BpeMs B C. Brrumcnnure ee CKOpPOCTh M YCKOpPEHHE B
IOJIYYEHHBIX f—4
PE3yJIbTaToB MOMCHT BpeMCHHU [ = 4C . .
3agauya 6. K rpapuky ¢yHKIMM f(ﬂ =3-x B €ro TOYKE C
abermecoit <0 =1 NpoBeJieHa  KacaTenbHas. Haiitm  miomans
TpeyrojbHUKa, O0Opa30BaHHOI'O  KacaTeNbHOW W OTpe3KaMw,

OTCEKAaeMBIMH €10 Ha OCSIX KOOPIUHAT.
3agaua 7. B mapke arTpaknuMoHOB ropoja N OJUH U3 OTPE3KOB
TPaeKTOPUM  JBIDKEHHsS Ioe3la B  «AMEPUKAHCKUX  TOpKax»
TIpEeJICTaBIsIET cO00 CHHYCOUAY: s(t) = Asin(wt + ¢)0)
U (0 — U3BECTHBIE YHUCIIA.

Onpenennuts yroa HakJIOHA K TOPU30HTY MOCETUTENS aTTpakiuoHa JI. B
MOMEHT BPEMEHU f| €r0 JBUXKEHHS [0 STOMY OTPE3KY.

3apanue 8. I[loaymaiiTe, ¢ NOMOLIBIO CPEACTB Kakoro pasiena
MaTEMaTUKH MOKHO PELIUTH CIEAYIOIIYIO 3afa4y.

,Tae A4, ¢,
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AJIEMEHT pe3yabTaThl OneHouHbIE CpesICTBA
KOMIIETEHIIUH oOyueHus

«Jlnst yOOpKH CHera Ha yJrIiaX ropo/ia UCIOIb3YIOTCS CHET'0 yOOPOUHBIE
MarmuHbl. OHE pabOTarOT B TEUSHHE CBETIIOT0 BPEMEHH CYTOK ¢ 6 10 18
4acoB ¢ MOCTOSIHHOM CKOPOCTBIO YoopkH cHera 400 (M*/4). MaMenenne
o0beMa CHera, BEITATAIOIICIO Ha YIUIBI TOPOJa B TOPOJE B TCUCHHE

ds 2
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CYTOK, MOXHO OITMCaTh ypaBHEHHEM dt rae

06beM cHera (B M’), BBIIABIIEro 3a BpeMs f (B yacax), 0<r<24.
moment Bpemenn ! =0 ma ymmax ropoma nexur 1000 M cHera.
VYcTaHOBUTE COOTBETCTBHE MEXIY BPEMEHEM ! M OOBEMOM CHera,

St
JICKAIIICIrO Ha ym/Iuax ropozla I: ) »
COCTaBBTe MaTeMaTI/I‘IECKyIO MO€CIIb 3TOI7I 3aJa4yu u pemHTe eé.
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