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JIner akTyanu3anua padoveii mporpaMmbl

PaGouast mporpaMMa fepecMoTpeHa, obcykeHa i 0100peHa 1l pearn3auui B 2020 - 2021
yueGHOM rofty Ha 3acenanny kadenpsl [IpukiaTHON MaTeMaTHKA A UHGPOPMATUKH
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PaBouas nporpamMma nepecMOTpeHa, 00CcykaeHa 1 omoGpera as peanuzauun B 2022 - 2023
yueGHOM TO/Iy Ha 3acelaHuH Kapeapsl [MpuxagHON MaTEMaTUKH U HHpOPMATHKH

[Tpotokon oT __ o0 e SRR
3aB. xadenapoi 10.A.13BekoB

PaGouas mporpamMma epecMOTpeHa, 00cyk/ieHa U 0100peHa Ul peatu3alyiy B 2022 -2023
y4eGHOM oIy Ha 3aceqanuy Kadeapsl IIpukiaHON MaTeMaTHKU U uH(GOPMATUKU

[TpoTokoa OT __ 0N
3aB. kadenpoi 10.A.M3BekoB

Pa6ouas mporpamMma iepecMOTpeHa, 00Cy kIeHa i 0100peHa UT pealu3alyy B 2023 - 2024
yueGHOM rofy Ha 3acenannn kadeapsl [IpukiaTHON MaTeMaTHKA U UH(OPMATUKU

ITpoToxom OT __ a.-r
3aB. Kadenpoin 10.A.V3BekoB




1 lesin ocBOCHMSI IMCUMILIUHBI (MOIYJISA)

MPUBUTHE HABBIKOB HCIIOJIb30BAHMSI MAaTEMaTUYECKUX METOAOB MCCIEJI0BAaHUS U OCHOB
MaTEMaTHYECKOT0 MOJICIHpPOBaHUs B Oyaymieil mpodeccuu Mo WHKEHEPHOMY OOECTICUCHUIO
NeSTeIbHOCTH 4YeJloBeKa B HeApax 3eMiId IpU AKCIUTyaTallMOHHOM pasBelke, A00bYe U
nepepaboTKe TBEPIBIX IMOJE3HBIX HMCKOMAEMBIX, CTPOUTENIBCTBE M AKCIUTYaTAIlMH IMOJ3EMHBIX
00BEKTOB Pa3IMYHOTO HAa3HAYCHUSI.

2 MecTo IMCIUILTHHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOH MPOrpaMMbl

Jucnunnuaa MaremaTtrka BXOIUT B 0a30BYIO 4acTh y4eOHOTO TuTaHa 00pa3oBaTebHON
[IPOrPaMMBI.

Jns  w3ydeHUss  OUCHUIUIMHBI  HEOOXOMWUMBI  3HaHUS  (YMEHHs,  BIIAJCHUSN),
c(OpMHPOBAHHBIE B PE3YJIbTATE U3YUCHHSI AUCIUTUTNH/ IPAKTUK:

OcBoenue HaHHOﬁ AUCHUIUIMHEBI IPCANOJIaracTt, 4YTo B pE3yJIbTaTC U3YUYCHUA IIKOJIbHOI'O
Kypca MaTeMaTHKH OOydYaloNHiics UMeeT CPOPMHUPOBAHHOE TPEACTABICHNE O MaTeMaTHKE Kak
YHUBCPCAJIbHOM A3bIKC HAYKWU, 06 nacaAx U METoadax Mar€MaTHuku, BJIaJCCT MAaTCMAaTHYCCKUMU
3HaHUSIMH ¥ YMEHHUSIMH, COOTBETCTBYIOIUMH DenepaibHOMY KOMIIOHEHTY TOCYAapCTBEHHOTO
CTaHIapTa o0Iero oopa3oBaHus, UMEET PA3BUTOE JIOTHUECKOE MBIIICHUE, TPOCTPAHCTBEHHOE
BOOOpakeHUe, 00J1a1aeT BRICOKMM YPOBHEM JITOPUTMUYECKOH KYIIbTYPHI.

3HaHUS U YMCHUS, YCBOCHHBIC B MPOLCCCC HU3YUCHUSA MATCMATHKU HGOGXOZ[I/IMBI JJIA
OCBOCHHS IPYTHX JUCIUTUIMH €CTECTBEHHOHAYYHOTO B TIPO(ECCHOHATBHOTO IIUKIIOB.

3HaHus (YMEHHMs, BIaJEHUs), IOIyYEHHbIE NIPU U3YYEHUU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI 1715l U3YUCHHSI AUCIUTUINH/TIPAKTHK:

®dusuka

TeopeTnueckas MExaHUKa

ConpoTuBieHne MaTepualloB

DNEeKTPOTEXHUKA

3 Komnerenuunu ody4yaruerocsi, opmupyembie B pe3yJjbTaTe 0CBOCHUSA

AUCHHUILINHBI (MOYJIS1) U IVIAHMPYeMble Pe3yJIbTaThbl 00y4eHus!

B pesynbrate ocBoeHHS IUCHUILTUHBI (MOynst) «MareMaTHKay 00Yy4aroLIuiics JOKeH
o0yafaTh CIeyOIUMU KOMIETEH UMM

CTpyKTypHBIi [Tnanupyemplie pe3yabTaThl 00ydeHUs
DIIEMEHT
KOMIETEHIIUU
OK-1 CIIOCOOHOCTBIO K a0CTPAaKTHOMY MBIIUICHUIO, aHATHU3Y, CHHTE3Y
3HaTh - OCHOBHBIE TIOHATHS U METOJIbl MATEMATHUYECKOTO aHAJIN3a;

- OCHOBHBIC ITOHATHUA U METOAbI TCOPUU BepOHTHOCTeﬁ U CTaTUCTHUYCCKOT'O
aHaJIM3a pe3yJbTaToOB SKCIIEPUMEHTA

YmeTh - KOPPEKTHO BBIpaXKaTh U apryMEHTHPOBAHHO 0OOCHOBBIBATH MOJIOKEHUS
MPEeIMETHOM 00JIACTH 3HAHKS K METOJIOB MAaTEMAaTHYECKOTO aHAN3a JIs
MOCTAaHOBKHU U PELICHUS] KOHKPETHBIX MPUKIIATHBIX 3a7a4

Bnanets - HaBBIKAMH UCTIOJIH30BAHUS JIOTHYECKH BEPHO, ApPTYyMEHTHPOBAHO H SICHO
CTPOUTH YCT-HYIO U TUCBMEHHYIO PeUb Ha PYCCKOM SI3bIKE, TOTOBUTH U
pEeNaKkTUPOBATh TEXHUYECKHE TEKCTHI C MATEMAaTUIECKON CHMBOJIMKOM HITH
dbopMynaMu, MyOJIMYHO MPEACTABIATH COOCTBCHHBIC M H3BECTHBIC HAyYHBIC
pe3yabTaThl, BECTH JUCKYCCHH,

- HaBBIKAMHU U METOJUKaMU 0000IIEHNUS pe3yIbTaTOB PEIICHUS,
IKCIEPUMEHTATILHOMN IeATSITLHOCTH




OIIK-4

T'OTOBHOCTBIO C €CCTCCTBCHHOHAYYHBIX HOBI/IHI/Iﬁ OLICHUBATH CTPOCHUC, XUMHYCSCKHI

Y MUHEPAJIbHBIN COCTAaB 3eMHON KOPbI, MOP(OJIOTHUECKUE OCOOCHHOCTH U T€HETUYECKHUE THITBI
MECTOPOKIEHUHN TBEPABIX MOJIE3HBIX MCKOIIAEMBIX IPY PEIICHHUH 337a4 10 PALIMOHAIBHOMY U
KOMIUIEKCHOMY OCBOEHHIO T'€0PECYPCHOT0 IOTEHIIMANIA HEAP

3HaTh

- OCHOBHBIE TOJIOKEHUS JINHEHHO, BEKTOPHOH aareOpsl U aHATUTUYECKON
TECOMETPHH,

- OCHOBHBIE TIOJIOKEHHUSI TEOPUU TIPEETIOB U HETIPEPBIBHBIX (PYHKIINH,

- OCHOBHBIE T€OPEMBI U (PPEepeHIINATBHOI0 U HHTETPaIbHOI0 HCUMCICHUS
GyHKIUI OJJHON U HECKOJIBKHX NIEPEMEHHBIX, METObI
nudGepeHIMaIBHOTO UCUNCICHUS NCCIeA0BaHMS () YHKIIUM,

- OCHOBHBIE THITbI OOBIKHOBEHHBIX U (PepeHINATbHBIX YPAaBHEHUN U
METO/Ibl X PEUICHMUS,

- OCHOBHBIE TIOHATHS TEOPUU BEPOATHOCTEN U MaTEMAaTUYECKON
CTaTHUCTUKH

YMmeTn

- MPUMEHSTH METOBI AU(PHEPEHIINATHFHOTO UCYUCIICHUS ISl UCCIICAOBAHUS
GYHKIMA OTHOM U IBYX MIEPEMEHHBIX;

- BBISIBIISITh, CTPOHTH U PEIIaTh MATEMATUYSCKUE MOJIEITN TTPUKIIATHBIX
3ajady;

- 00cyx1ath criocoOb! A (HEKTUBHOTO pPEIIeHus 3aa4, paclio3HaBaTh

s pexTUBHBIC PE3yNbTATHl OT HEIPHEKTUBHBIX

Bnanets

- HaBbIKaMU MOCTPOCHHUSI U PEUICHUSI MAaTEMAaTUYECKUX MOJeIIen
MPUKIAIHBIX 3a]1a4;

- croco0amMu OLIEHUBAHUS 3HAYUMOCTHU U MPAKTHYECKOM MPUTOTHOCTH
MOJIyYEHHBIX Pe3yIbTaTOB




4. CTpyKTypa, 00bEéM N conepkaHne TUCHUILINHBI (MOAYJIN)

OO6m1ast TPy1I0€MKOCTh TUCIMIUIMHBI COCTaBIIsAeT 14 3aueTHBIX equHuIl S04 akas. 4acoB, B TOM YHCIIC:
— KOHTaKTHas paboTa — 53,4 akaj. yacos:
—aynutopHas — 46 akaj. 4acos;

— BHeayauTopHas — 7,4 akaji. 4acoB

— camocTosiTenbHas padboTta — 429,3 aka. 4acos;

— MOJIrOTOBKA K 9K3aMeny — 21,3 akaj. yaca
— OATOTOBKA K 3a4€Ty — 12,6 akaj. yaca
dopMa aTTecTaluu - 3a4€eT, IK3aMEH

AynuropHas = s
KOHTaKTHas pabora E 3 dopma TeKyniero
=
B aKaJl. yacax o Bun KOHTpOJIS
Pasnen/ Tema 2 (B akaj. vacax) == . p Kon
> 3 © | caMOCTOSATENbHOM | YCIEBaeMOCTH U
JUCIUILTAHBI < [ . | xomrereHIUK
o & padoThI IIPOMEKYTOUHOMN
nab. | mpaxt. | 23 arTecTanuu
Jlek. < < 10
3aH. 3aH. | O &
1. DJIEMEHTHI JINHEWHOMH,
BEKTOPHOH anreOpsl u
AHAJIMTHYECKOI reoMeTpun
1.1  Jluneiinas  anreOpa: - BeinosiHerne KP
Matpunel u aeHCTBUS HaAJ Nel «JIuneiinas,
HUMH. Onpeapenurenu BEKTOpHas ayredpa npoBepka
KBaJIpaTHBIX MaTpu aHT 1 aHAJIMUTHYECKas
Maf‘ﬁmm e 2 21 | 30,8 | MEEEIES Bpimonuenns | OK-1, OTTK-4
P ’ P PHA. (pemennst) KP Nel
Matpuiia. Meron Taycca Jduddepenumans
pelIeHus CHCTEM JIMHEHHBIX HOE€ UCUHCIICHHE
anreOpanvyeckux ypaBHCHHUH. DOTI»
- BeinosiHeHue KP
Nel «JIuneiinas,
KOHCYJIbTAIIUH 10
1.2 Bekropnas  anreOpa: BEKTOpHas ajireopa
JUHEHHblE M HenuHeiHbie| 1 W aHATHTHYeCKA | Fo o O KP Nel,
1 1 10 - nposepka pemenus | OK-1, OIIK-4
OTepalvy HajJ BEKTOPaMH H TeOMETPHSL.
N KP Nel (wacts —
HX CBOWCTBA. Jduddepenumans
BEKTOPBI)
HOE€ UCUHCIICHHE
OOI»
BbInosiHeHue KP
Nel «JIuneiinas,
BEKTOpHas anredpa KOHCYIILTAIIN TIO
1.3 Ananmurnyeckas W anamrdcckas | PELICHHIO KP Nel,
reoMeTpHs Ha MJIOCKOCTH U B 1 1 16 - nposepka pemenus | OK-1, OIIK-4
TeOMEeTPHSL.
MIPOCTPAHCTBE KP Nel (wacts —
Juddepennuans
aHAIIMTHY. TEOM.)
HOE HCYHUCTICHNE
DOID»
Hroro no pazgeny 4 4/11 | 56,8

2. BBenenue B MaTeMaTHYECKHI

aHaJIu3




BeInotHEHUE KP
Nel «JIuneiinas,
BEKTOpHas ayreopa

- KOHCYJIbTalluu 1O

2.1 [Ipenen " W anamirideckas | PELICHHIO KP Nel,
HETIPEePbIBHOCTh  (DYHKIMH 1 /11 15 reOMeTDIS - mposepka pemenus | OK-1, OITK-4
OHOH IIEpEMEHHOMN PHA. KP Nel (wgactp —
Andepenmars IIpeeIIbl, HeTpep.)
HO€ UCUHCIICHNE p ’ Pep-:
DOI»
Bemonaenne KP
Nel «JIuneiinas, | - KOHCyIbTaLUU IO
BekTOpHas anreopa| peme-Huro KP Nel,
Y aHAJIUTUYECKasl |- IPOBEPKa PEIICHUS
2.2 KoMILTEKCHBIE Uncra. 1 1 5 ec DOBEPKA PELICHIA | ype | O1K-4
TreOMETPHSL. KP Nel (wacts —
Juddepennuans KOMILIEKCHBIE
HOE UCUUCIICHUE 4yHcia)
DOID»
Uroro no pazaeny 2 2/11 20
3. JuddepennuansHoe
ucumucieHne  QyHKIMHM  OJHOM
NIEPEMEHHOM
3.1 Omnpenenenue
MPOU3BOAHON  (QyHKIMH B
touke. Juddepenunan, ero - KOHCYJIbTAIIUH IO
reOMeTPHYECKUI CMBICTI. BpimonHenme Kp | PELCHHIO KP Nel,
I'eomerpuyecknit u 0,5 1/11 10 No 1 - nposepka pemenus | OK-1, OIIK-4
MEXaHWYECKUI CMBICTT - KP Nel (wacts —
MPOM3BOTHOM. IpaBuna MIPOU3BOIHEIC),
nudpepeHInPOBaAHHS u
Ta0JIMIA MPOHU3BOTHBIX
- BeinosiHerne KP
Nel «JIunetinasi,
3.2  uddepenuupoanue - KOHCYJBTAIMH 1O
BEKTOpHas anredpa
HESIBHO M IapaMeTPUYCCKH peurennto KP Nel,
o 1 aHAJUTHYECKas
3aJJaHHBIX (GyHKIHUH. 0,5 /11 5 - npoBepka pemenusi | OK-1, OIIK-4
reOMETPHUSL.
Jlorapudmuueckoe KP Nel (wactp —
nddepeHIpoBaHue Auddepenimars MIPOM3BOIHBIC)
A PEHIMP HOE UCUHCIICHUE P A ’
OOI»
- KOHCYJIBT. 1O PElL.
3.3 UccnenoBanue (QyHKUIUI KP Nel,
MTOMOIIIb - BemnonHenue KP |- mpoBepka pemenus
¢ OMOIIBIO 1 221 | 15 RVt boBePd PEICHIB OK-1, OTIK-4
mudhepeHnnansHOro Nel KP Nel (wactb —
HCYHCIICHUS MOCTPOCHUE
rpadukoB QyHKIMIA)
Uroro no pazaeny 2 4/41 30
4. VIHTerpanbHOE  HCYHCIICHUE
(YHKIMY OJHOM MEPEMEHHOM
4.1 ITepBooOpasnas
(ymiis, HeorpesescHbiii - BeinosHeHue KP | - KOHCYINBT. 1o per.
I/II-}IITC an' U €ro OCHOBHBIC Ne2 KP 32,
orp 1 3 50 | «Heomnpenenenus! |- nposepka pemenus | OK-1, OIIK-4
CBOJCTBa. Tabnuua N N
i u onpeneneHublid| KP Ne2 (wacts —
HEONpeIeeHHBIX
MHTETpam» HETocp. UHTETP.)
WHTETPajoB
- KOH . .
- BpinonHeHue KP OHCYJBT. 11O pett
No2 KP Ne2,
4.2 HOBHBI METOJIbI - - MPOBEpKa PEIICHUS
Ocnopiste eron 1 3 50 | «HeonpeneneHHs POBEPIa petlie OK-1, OIIK-4
WHTETPUPOBAHHUS . .| KP No2 (wacts -
i 1 onpeneneHHbIit
METOJIBI
HHTETpam»

WHTETPUPOBAHUS)




43 OnpenenenHbIi

- KOHCYJIbTalluu 1O

HHTErpallL 3agauu, - BpinonHeHue KP | pemennto KP Ne2,
MPUBOAIIINE K  TOHSTHIO No2 - IPOBEpKa peIIeHus
ONPEJEIICHHOT0  MHTErpania. 2 22N | 43,4 | «Heonpenenennst | KP Ne2 (wacts - OK-1, OIIK-4
dopmyna Herorona- W ¥ ompeaeIeHHBIN BBIUMCIICHNE
JleitOHuua. CgoiicTsa. HUHTErpany OIIPEIEIEHHOT O
MeTop1 HHTETPUPOBAHUS HHTETpana)
- suimonienne Kp |~ KOHEYIRT: 11O peitl.
Ne2 KP Ne2,
4.4 Hpunoxenms /11 | 57 | «Heonpenenennsr |~ "POPCPKA PEMCHIA |y 1 " o114
OIPEJEIIEHHOTO UHTErpaa . N KP Ne2 (vactp
¥ ¥ ompeieneHHbII
MPUIIOKECHUS
HHTETPa»
OIIp.UHT)
- KOHCYJIbTAIMH 1O
4.5 HecobGcrBeHnbIe - BoionHerue Kp | PEUCHHIO KP Ne2,
HHTErpaJIbl. IIpusnaku 1/11 40 No2 - mposepka KP Ne2 [ OK-1, OIIK-4
CXO/IMMOCTH. - (uacTb HECOOCTB.
HHTErpajibl)
Hroro no pazgeny 4 10/41 | 240,4
Uroro 3a cemectp 12 20/101 | 347,2 9K3aMeH,3a4ET
5. JuddepennuanpHoe
ncymciaeHne GyHKIMN HECKOIBKUX
IIEPEMEHHBIX
5.1 Onpenenenne OCHOBHBIX
. - KOHCYJIbTUPOBAHNE
IIOHATUH. IIpenen U BhinosnHeHue KP
o pewenuto KP
HEINPEPBIBHOCTH OHII. Ne3 «®HII.
N 1 1 Ne3, OK-1, OIIK-4
OcHOBHBIE CBOMCTBa Juddepennuans
o - IPOBEPKA PEICHUS
(GyHKIMH, HENpephIBHBIX B HBIC YPaBHEHU»
. KP Ne3
3aMKHYTOH 00J1acTH.
5.2 YacTHbIe TPOU3BOIHBIE U
MIPOU3BOIHAS o
- KOHCYJIbTUPOBAHNE
Hampasnenuto. Kacarenpnas - BeimoniHeHne KP
IIJIOCKOCTh W HOpManb K Ne3 «®HII no pemenmio KP
1 /11 y ) Ne3, OK-1, OIIK-4
MMOBEPXHOCTH. Jduddepenumans
. - IPOBEPKa PEIICHUS
I'eomerpuyeckuii CMBICI HBIC YPaBHEHUS»
KP Ne3
mudpdepennnana.  [Ipusnak
U PepeHInPYEeMOCTH. 2
5.3 IlpousBomHasi CIIOKHOI
¢GyHKIUU. YacrHble - BeimonHeHne KP |~ KOHCYIpTHpOBAHHKE
MIPOU3BOTHBIE u No3 «@HIT o pemennio KP
nuddepeHunansl  BBICIIAX 1 5 y ) Ne3, OK-1, OIIK-4
Juddepennuans
TIOPSIKOB. bie VoapHeHsn, |- POBEPKa pelerus
JuddepennupoBanue P KP Ne3
HESIBHO 33JaHHBIX ()YHKIUH.
- BomonHenye KP |- KOHCY/IbTHpOBaHHe
5.4 Tlonstue 06 sKCTpEMyMax o pewenuto KP
. Ne3 «DHII.
GbyHKIMI MHOTHX 1 5 Ne3, OK-1, OITIK-4
Jduddepenumans
MIePEMEHHBIX. bie VpapHeHm, | POBEPKa peleHus
P KP Ne3
Hroro no pazgeny 4 2/11 10
6. OOBIKHOBEHHBIE
nuddepeHIrnanbHbIe yPaBHEHHUS
6.1 OOBIKHOBEHHBIE
muddepeHnuanbHbe
YpaBHEHHUS IIEPBOTO MOPSIIKA.
. KOHCYJIETUPOBaHUE
I'eomerpuyeckuii CMBICIT BhinosnHenue KP
nddepeHnanILHOro Ne3 «®HIT no pemero KP
A 2 |1 221 | 5 y ' Ne3, OK-1, OTIK-4
YpaBHEHHUS TIEPBOTO MOPsIKA. Jduddepenuunans
- IPOBEPKa PEIICHUS
Mertonap! pemeHus HBIC YPaBHEHU» KP No3
nuddepeHInanbHbIX -
YpaBHEHHI TIEpPBOTO

TOpsIAKa.




6.2 1YV BeICHINX TOPSIKOB,

- BeIostHeHne KP

- KOHCYJIbTHUPOBAHNE
o pewenuto KP

10 Ne3, OK-1, OIIK-4
CBOJISIIIUECS K IIEPBOMY Ne3
- IPOBEPKA PeLIeHHUs
KP Ne3
6.3 Jluneiinbie
nuddepeHIranbHbIe
YpaBHEHHS N-TO TMOPSIKA.
JIuneitnoe OJHOPOIHOE - KOHCVIETHPOBAHNC
ypaBHenue. HeonHopoaHoe - BeinonHenue KP o pZmeH PII) 10 KP
JINHEHOE ypaBHEHUE 1 201 | 101 Ne3 «®HII. Ne3, OK-1, OITK-4
(JIHZAY), BUJ] obuiero Huddepennpnans | S —.
pemienus. MeTon Bapuanuu HBIC YPaBHEHU» p I?P NES
MPOU3BOJIbHBIX MOCTOSHHBIX. -
JIluneitHoe  ypaBHeHHE C
MOCTOSTHHBIMH
ko3 duimeHTamMu
6.4 Meton1 pemenis cuctem - BeimoniHeHne KP - Kr?: CZJLE):}I;IIE}?)B;}II’HG
JHbdepeHIHATBHEX 211 | 47 N3 P Na OK-1, OITK-4
ypaBHeHHH 1-ro mopsaka - nposepxa KP Ne3
Uroro no pazaeny 2 6/51 | 72,1
Uroro 3a cemectp 6 8/61 | 82,1 3K3aMEH
7. 3ayer
7.1 3auer OK-1, OIIK-4
Hroro no pazgeny
8. Ok3ameH
8.1 Dx3amen OK-1, OIIK-4
Hroro no pazgeny
Wroro 3a cemectp 12 20/101 | 347,2 9K3aMeH,3a4ET
9. Ok3ameH
9.1 Dx3amen OK-1, OIIK-4
Uroro no pazneny
Uroro 3a cemectp 6 8/611 | 82,1 9K3aMEH
Htoro no nucuuruinHe 18 28/161 | 429,3 3auer, sk3ameH  |OK-1,0I1K-4




5 O6pa3oBaresibHbIE TEXHOJIOTUH

1. TpagumuonHsle oOpa3zoBaTelbHBIC TexHoJOrHH. OpraHuzamus 00pa30BaTEILHOTO
mporecca, MOpeArnoiaraeT MNpsAMyl0 TPaHCISILMIO 3HAHUKW OT TNpenojaBareist K CTYICHTY
(mMpenMyIIeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-MILTIOCTPATUBHBIX METOZ0B OOyUeHMS). YueOHas
NEeSTeNbHOCTh CTYJCHTa HOCUT B TAKUX YCIIOBHSIX, KaK MPABUJIO, PEMPOAYKTUBHBIN XapakTep.

®opMbI YICOHBIX 3aHATHH:

- uHbOpPMALMOHHAs JIEKUUs — T[IOCIEN0BaTeIbHOE M3JIOKEHHE Marepuaja B
TUCIUIUIMHAPHOM JIOTHUKE, OCYIIECTBIIIEMOE TPEUMYIIIECTBEHHO BEepOabHBIMU CPEICTBAMH.

- IPAaKTUYECKOE 3aHATHUE, TOCBAIICHHOE OCBOCHUIO KOHKPETHBIX YMEHHI M HaBBIKOB I10
MPEJIOKEHHOMY aIrOPUTMY.

2. TexHomoruum mpoekTHOro oOydeHus. OOpa3oBaTelbHBI MpOIECC IMOCTPOEH B
COOTBETCTBUM C aJTOPUTMOM IMO3TAlHOTO peUIeHHs] MPOOJEeMHON 3aladd WM BbIMTOJHEHUS
yuebHoro 3ananus. [IpoekT npenmnonaraeT COBMECTHYIO y4eOHO-I103HABATEIbHYIO 1EATEILHOCTh
TpyNIbl CTYJEHTOB, HAIIPaBJICHHYIO Ha BbIPAOOTKY KOHIEMIIMH, YCTAHOBJICHHE LIeJeil U 3a1ad,
(GOpMYIHMPOBKY OKHAAEMBIX PE3YJIbTAaTOB, OIpPEACIICHUE TNPUHLIUIOB W METOAMK PpEIICHUsS
MOCTABJIEHHBIX 3a/lay, IUJIAHUPOBAHHWE XO-Ja PAaOOTHI, MOMCK JOCTYNHBIX M ONTHUMAaJIbHBIX
pecypcoB, MO3TANHYIO pPEANTM3alMI0 IUIaHa paboTHI, MPE3CHTALMIO PE3yJbTaTOB pPadOTHI, MX
ocMbiciienre u peduekcuto. [IpumensieTcss B OCHOBHOM Jis Iepexo/ia KOMIETEHIIMH Ha YPOBEHb
BIIQ/ICHHUS.

OcHOBHBIE TUITBI IPUMEHSAEMbIX HAMH B 00pa30BaTEIbHOMN JIEATEIbHOCTH TPOEKTOB:

HccnenoBaTenbCKuii TPOEKT — CTPYKTypa npuOimkeHa K ¢GopmaTy Hay4HOTO
UCCIEeOBaHMs (I0Ka3aTeNbCTBO AKTYaJIbHOCTH TEMbI, ONpEIEeTIeHHEe HayYHOW MpoOJIeMBbl,
npeaMera U oObeKTa HCCIeNOBaHMA, LENed W 3agad, METOAOB, MCTOYHHUKOB, BBIIBHIKCHUE
TUIIOTE3bI, 0000IICHNE PE3yNbhbTaTOB, BBHIBOABI, 0003HAUEHHWE HOBBIX MpoOsieMm). PesymbTaTom
ABIIsICTCA yueOHast KapTa [0 MOIYJII0 Haleil 00pa3oBaTeIbHOM MPOTrPaMMBI.

TBOpYECKUI MPOEKT, MPEANOJIAraloIMi B OTIMYKE OT MPEIbIAYIIETr0, KOHEUHBIN TPOLYKT
B CIICAYIOUIMX BapUaHTax — ra3era K UCTOPHUECKU 3HAUUMOMY «MaTEMaTHUECKOMY» COOBITHIO
(mpazmuuk uyucna «[lu» W T.0.); «MareMaTudeckas» OTKPBITKA (CBOETO poaa ydeOHas KapTa,
TOJIBKO HE)OPMAIIbHO, KpacOYHO O(hopmIIeHHAs; BUIEOPONIHK «S Haydy Bac pemarsb ...» U T.1.

WupopmanoHHbIH IPOEKT — yueOHO-TT03HABATEIbHAS ACITEIBHOCTD C IPKO BBIPAKEHHON
ABPUCTUYECKON HAMPABJICHHOCTHIO (ITOMCK, OTOOp M cHCTeMaTH3anus HHOOpPMAIU O KaKOM-TO
00BEKTE, 03HAKOMJIEHHE YUACTHUKOB ITPOEKTA C 3TOI MH(pOpMaIleil, ee aHau3 U 0000IIeHHE U,
HaKOHell, TPe3eHTalUs 110 MPAKTUYECKOMY MPUII0KEHHIO).

4. NnpopmManlnoHHO-KOMMYHUKALIMOHHBIE 00pa3oBaTeNbHbIe TeXHOI0rU. Opranu3anus
00pa30BaTeNpHOrO Mpollecca ¢ MPUMEHEHHEM CIEHHAIU3UPOBAHHBIX MPOTPAMMHBIX Cpel U
TEXHUYECKHX CPEICTB paboThl ¢ uH(popMmaimeil (MHGOPMAIMOHHYIO Cpely YHUBEpCUTETa
MOOAYC MOODLE).

6 YuyeOHO-MeTOAMYECKOE 00ecIiedeHre CAMOCTOSITEIbHOM padoThl 00y4al0IIUXCH
[IpencraBneHo B MpHIIOKEHNH 1.

7 OueHovHbIe CPeICTBA AJIS POBEIEHUs POMEKYTOUHOM aTTecTalun
[IpencraBieHbl B TPUIIOKEHUU 2.

8 YueOHO-MeTOAM4YecKkoe U HHGOPMALIMOHHOE o0ecTieYeHre TN CIUIJINHBI (MOTYJIs)

a) OcHoBHas JIUTEpaTypa:

1. llunaues B. C. Bricmas marematuka: yaeonuk / B.C. llunaueB. — MockBa: UHDPA -
M, 2019. — 479 c. — (Bsicmee oOpazoBanue). - ISBN 978-5-16-101787-6. - Tekcrt:
anekTpoHHbIN. - URL:



https://new.znanium.com/catalog/product/990716
— Pexum goctymna: 1j1s aBTOpHU3. OJIb30BATENIECH.

2. Maremaruka: yue6. mocooue / FO.M. lanunos, JI.H. XKyp6enko, I'.A. Hukonosa, H.B.
Huxonosa, C.H. Hypuesa ; moxa pen. JI.H. XKyp6enxko, I'.A. HukonoBoii. — Mocksa: UHOPA-M,
2019. — 496 c. — (Bricmee oopazoBanue: bakanaspuar). - ISBN 978-5-16-102130-9. - Tekcr:
anekTpoHHsbId. - URL: https://new.znanium.com/catalog/product/989799

— Pexxum gocryna: s aBTOpuU3. I0JIB30BATENIEH.

0) lomotHuTeIBLHASI TUTEpaTypa:

1. Teopus BeposATHOCTEH U MaTeMaTHIECKas CTaTUCTHKA: Y 4eOHoe mocodue / buprokora
JL.T., bobpuxk I'.1., MarBeeB B.U., - 2-e uzn. - Mocksa: HUI[ UHDPA-M, 2017. - 289
c. (Beicmmee oOpasoBanme: bakamaBpmat) ISBN 978-5-16-011793-5. - Tekcr:
anekTpoHHbIH. - URL: https://new.znanium.com/catalog/product/370899
— PexumM goctyna: 11 aBTOpU3. OJIb30BATENECH.

2. Maremartuka B mpuMepax u 3ajadax: yued. nocodue / O.M. [lertsapesa, JI.H. XKypOenko,
I'.A. HuxonoBa, H.B. Hukonosa, C.H. Hypuea. — Mocksa: UHO®PA-M, 2019. — 372 c¢. —
(Beicmiee 00-pazoBanue: bakanaspuar). - ISBN 978-5-16-102288-7. — TekcT: 37MeKTPOHHBIN. —
URL: https://new.znanium.com/catalog/product/989802

— Pexxum pgocryna: 1 aBTOpU3. IIOJIb30BATEIICH.

3. ®uxtenronbll, [.M. OCHOBBI MaTEMaTHYECKOTO aHaIN3a: y4eOHUK: B 2 yacTsx / .M.
®uxrtenronsil. — 11-e u3a., crep. — Cankr-IletepOypr: Jlans, [6. r.]. — Yacts 1 —2019. — 444
c.— ISBN 978-5-8114-0190-1. — TekcT : 37eKTpOHHBIN // DAESKTPOHHO-OMOINOTEYHAS CHCTEMA
«Jlanby : [caiit]. — URL: https://e.lanbook.com/book/112051

— Pexum goctyna: 1j1s aBTOpHU3. OJIb30BaTENECH.

4. @uxtenrounbll, .M. OCHOBBI MaTEMaTHYECKOTO aHAMHM3a: yueOHUK: B 2 yacTsax / [.M.
®duxrtenronsil. — 10-e u3a., crep. — Cankr-IletepOypr: Jlans, [6.1.]. — Yacts 2 —2019. — 464
c.— ISBN 978-5-8114-0191-8. — TeKcT: 31eKTpOHHBIH // DIeKTpOHHO-OMOIMOTeUHast cucTeMa
«JIaaby : [caiiT]. — URL: https://e.lanbook.com/book/115730

(mata obpamenus: 06.10.2019). — Pexum gocTtymna: ajis aBTOpPH3. MOJIB30BATENCH.

5. llunayes B. C. 3agaunuk no BeIcuIei matemaTtuke: yued. mocoodue / B.C. [llunaven. —
10-e m31., crepeotun. — MockBa: UHOPA-M, 2020. — 304 c. — (Briciiee o6pa3oBanue). - [SBN
978-5-16-101831-6 — Tekcr: 3JIEKTPOHHBIMN. — URL:
https://new.znanium.com/catalog/product/1042456

B) MeToauveckne yKa3aHus:

1. I'pauesa, JI.A. OnpeneneHHblil HHTETpal: METOJNYECKUE YKA3aHUS Ul CTYyJEHTOB —
MaruuTto-ropck: 'OV BITO «MI'TY um. I'.11. HocoBa», 2010 —12 c.

2. I'pauena, JI.A. DneMeHTHI TMHEWHON anreOpbl, BEKTOPHOH anre0pbl U aHAIUTHIECKOM
reoMmeT-pun: Yuebnoe nocooue. - Marauroropck: ['OY BITIO «MI'TY um. I'.11. Hocosay, 2010 —
63 c.

3. Makcumenko, M.A. CoOwiTust u BeposiTHOCTh. YacTh 2: Metoa. ykas. - MarHUTOropek:
I'OVY BIIO «MI'TY um. I''1. HocoBay, 2010. —25 c.

4. Masuenko, E.Il. TlpousBomnas wu muddepenmuan ¢yHknuu. [IpakTuKym.-
Marnuroropck: 'OY BIIO «MI'TVY um. I'.1. HocoBa», 2010. — 38 c.

5. Masiuenko E.IN1. WccnenoBanme ¢GyHKImid U moctpoeHue rpadukos. [Ipaktukym. —
Marnuroropck: 'OY BIIO «MI'TVY nm. I'.11. HocoBa», 2011. -20 c.


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

r) [Iporpammuoe oGecneuenue u UHTEepHET-pecypcebI:

IIporpamMmmHoe o6ecnneyenne

Haumenosanue 110 Ne norosopa CpoK JIeiiCTBUS TUIEH3UU
MS Windows 7

Professional(mmst  |A-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)

Kaspersky

Endpoint Security 130018 0121.03.2018 28.01.2020
U1 On3Heca-

CrangapTHLIN

MS Ofﬁce 2007 Ne 13501 17.09.2007 06eccpouHO
Professional

77Zip cB0OOAHO pacrpocTtpansemoe [10 OCCCPOUHO

IIpodeccnonanbHbie 0a3bl JaHHBIX H HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
HasBanue xypca Ccouika

[Touckosas cucrema Axanemusi Google (Google Scholar) |URL: https://scholar.google.ru/

Nudopmanmonnas cucrema - EnmHoe OKHO goctyma K

nH(GOPMAIMOHHBIM Pecypcam

Mexnynapoanass crnpaBouHas cucrtema «llommpen»|URL:

polpred.com orpacas «O0pa3oBaHue, HAYKa» http://education.polpred.com/
9 MaTepua/ibHO-TeXHUYECKOE o0ecnevyeHne JUCIUILTUHBI (MOaYJIs1)

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

MarepuanbHO-TEXHHUECKOE 00ecIeueHue JUCUUIUINHBI BKITIOUACT:

Tun u Ha3BaHue aynutopun| OcHaIeHne ayTuTOpHH||

YueOHBICE ayauTOpUW IS TPOBEACHUS 3aHATHH JieKIuoHHoro Tuma| Jlocka,
MYJIbTUMEINIHBIC CPEICTBA XPAaHEHHSI, TIepeaud U IPEICTaBICHUS HHPOPMAITHH]||

VY4eOHble ayauTOpUU MJi1 TPOBEACHUS TMPAKTUYECKUX 3aHATHI, TPYIIOBBIX U
WHIUBUAYAITBHBIX KOHCYJIBTAIUNA, TEKYIIET0 KOHTPOJS U MPOMEXKYTOuHOH arrtecranuu| Jlocka,
MYJIBbTUMEAUNHBIN TIPOEKTOp, 3KpaH. KoOMIIIEKC METOauYecKux pa3padoToOK (pa3iaTodHOro
MaTepuaga U METOJUYECKUX yKa3aHWi) W\WIH KOMIUIEKC TeCTOBBIX 3a/JIaHUN /ISl TIOJATOTOBKU U
MIPOBEACHUS MPOMEKYTOYHBIX U PYOSIKHBIX KOHTPOJICH]|

[Tomerenust Uit caMOCTOATENBbHOM paboThl yuanuxcs| [lepcoHanbHble KOMITBIOTEPHI €
naketoMm MSOffice, Beixogom B MHTEpHET W ¢ JOCTYNIOM B 3JEKTPOHHYIO HWH(OpPMAIMOHHO-
00pa3zoBaTeNbHYIO CPEly YHUBEPCUTETA|

[Tomemenne myis XpaHeHUS W NPOPUIAKTHYECKOTO OOCIYKHBaHUS  yIEOHOTO
obopynosanusi| Llkadsr ams xpaHeHHS Y4eOHO-METOAMYECKOM IOKYMEHTAlluH, Y4eOHOTo
000DVIOBaHUS ¥ VIEOHO-HATIISTHBIX TOCOOUH |



Mpuiaoxenne 1

Y4eOHo-MeTOAUYECKOE 00ecTieYeHre CAMOCTOSITEIbHOM PadoThl 00y4AOIIMXCS

[To mucuummue «MareMaTHKay HPEAYCMOTpEHAa BHEAyAWTOpHas CaMOCTOsATENbHas pabora
oOyuaronuxcsi, IpoOBOAUMAsl B BUJIE CAMOCTOSTEIHLHOIO U3yUEHUS TUTEPAaTyphl U HH(OOPMALIMOHHBIX
PECypCoB, a TAK)KE B BUJIE PEIICHUS THIIOBBIX 3a/1a4 IIPU BHIMOJIHEHUH KOHTPOJIBHBIX paloT.

Ilpumepnvie konmponwvnsie pabomut (KP):

KP Nel «JIuHeiiHasi, BeKTOpHasi aJjredpa W AaHAJIUTHYECKAs] TeoOMeTpHsl.
Juddepenunanbroe ucuucienne POID»

3aganue 1.
Pemire cucremy Tpemsi crocobamu: a) MaTpHUYHBIM criocobom; 0) mo dopmynam Kpamepa; B)
meronoM ["aycca
x—2y-3z=3,
3x+y-2z=9,
2x-3y+5z=-4.
3aganue 2.
1) Haiizure yron Mexay BEKTOPaMH @ U b, €CIH a4 = (2;— 1), b = (— 2; 2).
[TocTpoliTe maHHBIE BEKTOPHI B cUCTeMe KoopauHaT OXy, a TakKe BEKTOPHI, H300paKaroIue:
2a+b, a-3b.
2) YKaxuTe Cpeaud HUXKENPUBEICHHBIX BEKTOPOB OpPTOTOHANbHbBIC, KOJJIMHEApHbIE, a TakKke

KOMIUIAaHApHBIE: @ = (— 3;—-1; 4), b= (2;,-2;1), c= (2; %; —%), d= (7;11;8). Boruncaure
ILIOIA (b [TApaLIeIOrpaMMa, IOCTPOCHHOTO Ha BEKTOpax b u C.

3aganue 3.
Hammucats ypaBHeHue npsimoit AB , ecniu A(— 1; 2; 3), B(— I 2;—1) . Beraucnuth pacctosiHue OT TOUKH
A 370t npsAMOit 10 IIOCKOCTH, TIPOXOsIeil uepe3 TouKy B, mepneHaukyispHo Bektopy N (O;-3; 9).
3ananmne 4.

[IpuBeauTe K KAHOHUYECKOMY BUJY M IIOCTPOHTE KpUBYI0 x° —4x+2y° —4y =0

3amanme 5.
Brruucnure npeaensl:

. 1+4x—x* . 3x-arcsin2x . A2x—1-4/5
a) im————,6) im—————B) lim .
oo x +3x7 +2x 10 COS X —COS” X x=3 x—3
3aganue 6.
dy dzy Ao x=ctg2t,
Haiigure — w —= s QyHKIM: a) y=e " * . 0 )
dx dx’ by ) ¥ ) y = In(sin 2¢)
3ananmue 7.
. . 2x-17 .
CocTaBbTe ypaBHEHHE KacaTeTbHOW K KPHBOWA: V== B TOuke x,= -1l. Hapucyiite
x —

KacaTelbHYIO U KPUBYIO.

KP Ne2 «HeonpenesieHHbI U onpeeJIeHHbII HHTErpaJn

1. BrpruncauTe HEONpEAETICHHBIE HHTETPAJIBI



3-5x . In® x
1) (1 +1g’ 3x)dx ;0 2) | ——=dx; 3)|arcsin5xdx; 4) dx -
/ e 1=
2. BbluucauTE ONpEeIeHHbIE HHTErPAIbI
% 1 2 4,5
-1
) [(1-sin2x)’dx; 2) X dx 3) X .

3. Haiinure mmomanu ¢uryp, orpaHM4YeHHbIX JUHUAMHU. B 3amade (6) mpH MOCTPOCHUU JIMHUU

BOCITOJIB3YHTECH TAOMUIIEH BaKHEHIIMX KPUBBIX B TIOJIIPHON CHCTEME KOOPIMHAT:

a) xy=6, x+y-7=0; 6) p’=2cos2p.
. . x:2\/5cost, 2
4. Haigurte IuHY 1yrd KpUBOK 0<t<Zr.
y=242sint, 3

5. Haiitn 06béM Tena, oOpa3oBaHHOTO BpaimieHreM BOKpYyr ocu OY  (urypsl, orpaHudeHHOMN

x?+y* -4y =0, yzx/g-x (yéx/g-x).

JIMHUAMMU

6. BprancnuTe HeCOOCTBEHHBIN MHTETPa HIIM YCTAHOBUTH €0 PACXOAUMOCTb!

1 T)C3€_X4dx; 2) TL
0 23 (4—)6)2

KP Ne3 «®HII. JudpepeHunajbHbie YpaBHEHUD)

1. Haiitu u mocTpouTh o06macTh ompefeneHus GyHKmuH z = In(4— x> — y°) —arcsin(2 — y).

2. Haiinure dacTHBIE TIPOW3BOJHBIC TIEPBOTO MOPSAAKA (PYHKITHUHU:
X+y

z=3xy" —sin(x* + y) +

3. Haiiaure rpagieHT CKalIapHOTO NN u = X~ + y> —z” W ero Moaynb B Touke M (1;—1;2).
4. Jlna ¢ynxmuu  z =In(2x” +3y°) B Touke A(l,1) HaliTH NPOM3BOAHYIO B HAIpPaBICHUU
BEKTOpa [ =3i+ 2}.
5. HammucaTh ypaBHEHHE KacaTelbHOH IUIOCKOCTH M HOPMAIH K TOBEPXHOCTH 2z =+/9—x"—)° B
Touxe M(1;2;2).
6. HaiiTu HamMeHbllee M HauOoONblee 3HAYeHME QYHKIUH z=x" —xy+2y° +2y+1
B obmactu D: x+y=-5 x=0, y=0.
7. Pemnts quddepeHnraibHble ypaBHEHUS TIEPBOM CTENIEHU

A) xy'—4y—x2\/;:O.
b) y’sinx =y Iny, y(%)=e

B)x(y* —dx + y(x* —1)dy = 0.

8. PemmTe JnUHEWHBIE HEOAHOpPOIHBIE U (dEepEeHIHATFHOE YpaBHEHHE C  IOCTOSHHBIMH
kod(purmenTamu



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

9. Pemuth omHOpOIHYIO cucTeMy auddepeHITnaTbHbIX YPaBHEHUHN:
x'=6x—y,
Yy =x+4y.



puiaoxenne 2

OueHo4vHbIe cCpeACTBA sl POBeIeHUsI IPOMEKYTOYHOM aTTeCTAlUM

a) Ilnanupyemble pe3yJbTaTbhl 00y4YeHHMs M OLIEHOYHBIE CpeICTBa I TNPOBedeHHsA
NPOMEKYTOYHOM ATTEeCTANMU:

30BaHHS  JIOTHMYECKU
BEpPHO, apTyYMEHTHPO-
BaHO U SICHO CTPOHTH
YCTHYIO W TIHUCBMECH-
HYIO pedb Ha PyCCKOM
SI3bIKE, TOTOBHTH U
peaaKTHPOBATh
TEXHHYECKHE TEKCTHI
C  MaTreMaTHYeCKOM
CHUMBOJINKOM WU
¢dhopmymnamu, myonud-
HO MPEICTABIIAT
COOCTBEHHBIE M W3-
BECTHBIC HAyYHBIE pe-
3yJbTAThI, BECTH JIUC-
KYCCHH;

- HaBBIKAMH U
METOAUKAMH
0000111eHHS

CTpyKTypHBII [Inanupyemele
3JEMEHT pe3yabTaThl OueHouHbIE CpeICTBA
KOMIIETEHIINH oOy4eHus
OK-1- cnoco0HOCTBIO K A0CTPAKTHOMY MbIIIJICHUIO, AHAJIU3Y, CHHTE3Y
3HaTh - OCHOBHbIE MOHATHSA | 1. DOPMYITHUPOBKM OCHOBHBIX TEOpeM (CBOMCTB, NMPU3HAKOB
n METO/IbI | P3yqaeMBbIX MIOHATHH, HEOOXOIUMBIE U TOCTATOYHBIC YCIOBHUS )
MaTeMaTuaeCcKoro B M3y4YaeMbIX paszienax Kypca.
ananusa 2. Meroabl pacKpBITHS HEONPEICTIEHHOCTEH, BBISICHCHHS
HETMPEPHIBHOCTH (DYHKIIMH OJTHOM TIEPEMEHHOM.
3. Anroput™M TpUOTMKEHHOTO BBIYUCICHHUS (DYHKIUH ¢
nomompbio  auddepeHnnrana;  HamUCaHWUS — YpPaBHEHUS
KacaTeJIbHON MpsAMOM (TTIOCKOCTH).
4. ANTOpUTM TTOJTHOTO MCCIICIOBAHUS (PYHKITHH.
5. MeToabl BBIACHEHHSI KIIAaCCOB MHTETPUPYEMBIX (DYHKIIHIA, a
TaK)K€ METOAbl HHTETPUPOBAHMS  OCHOBHBIX  KJIAacCOB
GyHKUINHA.
6. CnoocoObl BBIACHEHUS CXOIUMOCTH HECOOCTBEHHBIX
WHTErpaJioB
YmMerhb - KOPPEKTHO
BBIpAXKATh U Ipumepnvie 3a0anus u 3ad0auu
APryMCHTHPOBAHHO 3amanue 1. CoctaBbTe aJrOPUTM PELIEHUS . .... 3a/1a4H.
060CHOBbIBATE 3amaua 2. Berunciure npesen no npasuny Jlomurans 1im
[1OJIOKEHUA =2
npeMETHON 00acTH arcsin(2x —4)
3HAaHHS U METOJIOB -4
MaTeEMaTUYECKOT O 3aganme 3. CdopmynupyiTe HEOOXOIMMOE YCIOBHEC 3KCTpeMyMma
aHaJIM3a ISl [IOCTa- (hyHKIMKM  OJTHOM MePEeMEHHOM.
HOBKH U PelleHus 3agaya 4. KakoB reoMeTpu4ecKuil CMbICH ONPEEIEHHOTO MHTErpana oT
KOHKPETHBIX IIPHU- JTAHHOM (QYHKITNH B JaHHOM WHTEPBAJIE B ICKApTOBOI CHCTEME KOOPIMHAT?
KJIagHBIX 3a7a4
Bmagets - HABBIKAMM HCIIOJIb-

IlIpumepnsvle npakmuyeckue 3a0aHuA

3aganue 1. Cuctemarm3upyiiTe U 0000INUTE BCE KIIOUYEBBIC TIOHATHS U
NpHUEMBl peIIeHUs] THUMOBBIX 3amad no Tteme «llpomsBogHasy w
«[IpuMeHeHne TPOM3BOJHON TIPH HCCIENOBaHUN (QYHKIMi». Pesymprar
opopMHUTE B BUJIC TAOIHUIIBI.

3agaua 2. J[ng pemieHus 3amaqd CACNIalTe CXEMATHYECKHH YepTex |
noiayuynTe (YHKIIMOHANBHYIO 3aBHCHMOCTh II0 YKa3aHHIO K 3aaade.
Haiinure obnacts onpeneseHuss 3TOW (YHKIMHM O CMBICIY 3a/ayd.
Beruucnure 3HaueHust 3Toil QYHKUMHM NPU TpeX Pa3IMYHBIX 3HAYEHHSIX
aprymenTa. HMccnepyiite ¢yHkunioo Ha HanOosipliee W HaWMEHBIIEEe
3HaueHus1. OTBETHTE Ha BONPOC 3aauH.

«Ceuenue ToHHeNsE uMeeT (OpPMY NPSMOYTOJNBHHKA, 3aBEPLICHHOTO
nonykpyrom. Ilepumerp cedenus 18 m. Ilpu kakom panmyce moiaykpyra
TUTOIA/Ab CeUeHUs OyaeT HanOobIIeh?

OGo3Ha4YbTE pagMyC MONYKPyra 4epe3 7 M BBIPA3UTE IUIOMALD O
ceuenmst kak pynkumo ot 71 S =S(7).

3ananme 3. Ha xakoil BeIcoTe r HaJl LIEHTPOM KPYIJIOrO CTOJIA pajuyca a
Clle/lyeT TOMECTHUTh JaMIly, 4YTOOBI OCBELIEHHOCTh Kpas cToja Oblia
Haubonbiel? (CaMOCTOATENBHO NMPOAHAIU3UPOBATH - 3HAHHUS, METOIbI
KaKoT0 pa3zieiia MaTeMaTHKH IIOTPEOYIOTCS TS peIleHNs TAaHHOW 3a/1a4uu).
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pe3yabTaTOB
pemieHus

OIIK-4 - rOTOBHOCTBIO € €CTECTBEHHOHAYYHBIX MO3ULMI OLIEHUBATH CTPOEHHE, XHMUYECKHUI U
MHUHEPAJIbHBIN COCTAB 3¢MHOI KOPbI, MOP(oJIoOrHYecKre 0COOeHHOCTH U FeHeTHYeCKNe THIIbI
MeCTOPOKIeHHI TBEPAbIX MOJIe3HbIX HCKONAEMbIX NP PelIeHUH 33124 N0 PALMOHAJIBLHOMY U

KOMIIJICKCHOMY OCBOCHHIO reopecy

CHOI'0 MOTeHIUAaJIa HEAP

3HaTh

- OCHOBHBIE MOJOXKeE-
HUS TEOPUH TIPEIEIIOB
u HEMPEePHIBHBIX
dbyskMii, rpaduxu
OCHOBHBIX
3JIeMEHTaPHBIX
byHKIIME M WX
CBOMCTBA, OCHOBEBI
YHCIICHHOTO PELICHUS
TPaHCLCHJCHTHBIX
YpaBHEHUH,

- OCHOBHBIE TEOPEMBI
IuddepeHInanTsHOro
Y MHTETPaJBHOTO HC-
YUCICHUST  (PYHKITHI
OTHOM M HECKOIIBKHX
NEPEMEHHBIX,
METO/IBI

nud depeHInanbHOro
MCUUCIICHUS
UCCIIEIOBaHUS
(yHKIME,  OCHOBBI
YHCIICHHBIX METOJIOB
BBIYHMCIICHUS
oTpeieIeHHBIX
WHTETPAJIOB,

- OCHOBHBIE
OOBIKHOBEHHBIX
nud dhepeHInanbHBIX
YpaBHEHUI 1 METOJIBI
WX pelleHus,

- OCHOBHBIC MTOHSTHS
TeopHun
BEPOSITHOCTEU U
MaTeMaTH4eCKON
CTaTUCTUKU

THIIBI

Teoperuueckue BONPOCHI IS 324€Ta U IK3AMEHOB
1 Kypc 3uMHAA ceccusi (3aUer)

1. Matpunet w neiictBus Hajny HuMH. CBoiicTBa JEHCTBUH  Haj
MaTpHIIaMHU.

2. Omnpenenurenu [ u 11 mopsakoB. Onpenenurenn 7 TOPSAAKA U UX
CBOWCTBA.

3. Cucremsl nuHelHBIX anreOpamueckux ypaBHeHuid (CJIAY) m wmx

3aIiCh B MAaTPUYHOM BHJIE.

OO0parHast MaTPHUIIA U €€ BEIYHCIICHUE.

Pemenns CJIAY MaTpUIHBIM METOJIOM.

®opmynsl Kpamepa

CkasipHOE IPON3BEICHNE IBYX BEKTOPOB H €TO CBOHCTBA.

BexTopHOE mpou3BeicHUE IBYX BEKTOPOB U €r0 CBONCTBA.

CMerIaHHOe IpoU3BeIeHIE TPEX BEKTOPOB U €0 CBOICTRA.

0. OcHoOBHas ujest aHaTUTUUECKOI FeOMETPUH, IPUMEHEHNE BEKTOPHBIX
IIPOU3BEICHUM.

11. Tpsmas Ha TuiocKocTH. PasnuyHble BHIBI YpaBHEHHH NpsIMON Ha

TUTOCKOCTH.

Yron Mexay NpsSMBIMH Ha IUIOCKOCTH. PaccTosHHE OT TOYKH 10

MIPSAMOH Ha TTIOCKOCTH.

DJUIHIIC U €r0 CBOMCTBA.

T'umrepOona u e€ cBoiicTBa.

[Tapabona u e€ cBoiicTBa.

[TnockocTs B mpocTpaHcTBe. PaznnuHble BUIB! YpaBHEHUH TUIOCKOCTH

B IIPOCTPAHCTRBE.

Yroa Mexy NI0CKOCTAMU. PacCTOsHKE OT TOUKH [0 IIIOCKOCTH.

IIpsimass B mpoctpaHcTBe. Pasnuusble BUABI YpaBHEHMH IpSAMOH B

MIPOCTPaHCTBE.

B3anmMHoe pacnonioykeHue INIOCKOCTH U IPSMON B IPOCTPAHCTRBE.

[ToBepxHOCTH BTOPOTO MOPSIIIKA.

Kpusas B mpoctpaHcTBe.

@ynakupns. Crocobwl 3amanus. O6nacte onpeneneHusi. OCHOBHbBIE

3JIeMEHTapHbIe (QYHKIMH, UX CBOHCTBA, IPa(UKH.

23.Mlpenen ¢ynknum B Touke. Ilpemen QyHKIMHM B OECKOHEYHOCTH.
ORHOCTOPOHHUE NPEAETBIL.

24. beCKOHEYHO MaJible W OECKOHEYHO OONbIue (QyHKITUH, CBSI3b MEXIY
HuMHU. CBo¥icTBa OECKOHETHO MaNTBIX (QYHKIIHH.

25. Teopemsl o mipeenax. PackpbITie HEOMPEIETICHHOCTEH.

26.3aMeuaTeNbHbIC TIPEICIIbI.

27.CpaBHeHHe OECKOHEYHO MajbIX (YHKOWHA. OKBHBaJCHTHBIC
OeckOHEUHO Maible (YHKIOUM ¥ OCHOBHBIE TEOPEMBI O HHX.
IIpuMeHeHHE K BBIYHCICHUIO MIPEEIIOB.

— 00N v e

12.

13.
14.
15.
16.

17.
18.

19.
20.
21.
22.

28. HenpepbIBHOCTE  (yHKIIMM B TOYke. TOYKM paspblBa U HX
KiaccuuKarys.

29. [IpousBoaHast (HyHKLUH, €€ TEOMETPHUYECKUI U PU3NIECKUIT CMBICIT.

30. YpaBHeHuUst KacaTeJIbHON u HOpMaJu K KPHBOI.

JuddepenunpyeMocts QyHKIUH B TOUKE.

31.TIponsBogHAast CyMMBI, Pa3HOCTH, IPOU3BEACHNUS, YACTHOTO (PYHKIIUH.
IIpon3BoaHas cOXHOM 1 00paTHON (PYHKINH.

32. JuddepeHurpoBaHue HESIBHBIX M MapaMETPUUECKU
¢yaxuuit. Jlorapupmmaeckoe quddepeHnmnpoBaHme.

33. IIpon3BOHBIE BEICIIUX MOPSIIKOB.

34, Iudpdepenrnman ynkmun. ['eomerpuuecknii cMbIch auddepeHnmana.

3aJaHHBIX
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OcHoBHBIE TeopeMbl 0 MU depeHnranax.

35. Ilpumenenne nuddepennrana K mpuOINKESHHBIM BEIYUCITICHHSM.

36.OcHOoBHBIE TeopeMbl UGG EePEHIMATLHOTO HUCUHCICHMs: Pous,
Jlarpanxa u Komn.

37. pasuo Jlommrans.

38.YcnoBus MOHOTOHHOCTH  (YHKIMH. OKCTpeMyMmbl  (YHKIWH.
HeobxonnMoe 1 10CTaTOYHOE YCIOBHS SKCTpeMyMa (yHKIIHH.

39. Haubounbliee 1 HanMeHbIlee 3HaUeHHsl (PYHKIIMU Ha OTPE3KE.

40. Bemyxiiocts rpaduka ¢ynkuun. Toukn neperunda. HeoOxomumoe u
JIOCTaTOYHOE yCJIOBUS TOYEK Neperuoa.

41. AcuMnTOTHI rpaduka QyHKIHH.

1 kypc JeTHsA ceccusl (IK3aMeH)

42. IlepBoobOpa3Has. HeompeneneHHbII uHTErpal U €ro coiicTsa.
Tabnua OCHOBHBIX HHTETPAJIOB.

43. OCHOBHBIE METOABl MHTETPUPOBAHMS: 3aMEHa [EPEMEHHOU U
MHTETPUPOBAHHUE 10 JACTSIM.

44. OmnpenencHHbIA HMHTETpan Kak Mpelned HHTErpajJbHOM CYMMBI, €ro
CBOICTBa.

45. ®opmyna Hprotona —  JleitOnuna. OCHOBHBIE  CBOWCTBA
OTIpe/IeIeHHOI0 HHTEerpaIa.

46. BpruncneHue ONpeNeNeHHOro UHTerpaja (3aMeHa IepeMEHHOH,
MHTETPUPOBAHUE MO YacTsM). IHTerpupOBaHHE YETHBIX U HEUETHBIX
(yHKIMI B CHMMETPUYHBIX TIpe/ienax.

47. HecoOcTBEeHHbBIE HHTETPATIBL.

48. T'eomerpuueckne ¥ (U3NYECKHE NPHIOKECHUS OIPEICICHHOTO
MHTETpaJa.

49. Ob6nacts ompenenennst OHII. Ilpenen, nenpepsiBHOCTE. CBoiicTBa
(yHKIMI, HENPEPBIBHBIX B OIPaHUUCHHON 3aMKHYTOH 00J1acTH.

50. YactHble NpPOM3BOJIHBIE MEPBOIO MOPS/IKA, WX TE€OMETPHUYECKOE
HCTOJIKOBaHHE.

51. YacTHble IPOU3BOIHBIE BHICIIIUX MTOPSIIKOB.

52. uddepenmupyemoctb W modHBIA nuddepeHman  GyHKIUU.
MuBapruaHTHOCTH ()OPMBI TIOTHOTO AU depeHmana.

53. Ilpumenenne moyHOTO  AuddepeHnuara K  OPHOIMHKEHHBIM
BeIYHCIEHIAM. [lnddhepeHnnans! BHICIINX MOPSIKOB.

54. TIpowmsBoaHas crnoxkHOH GyHKIMH. [TomHAs TpoU3BOAHAS.

55. duddepennupoBanue HessBHON GyHKINH.

56. KacarenbHasi IIIOCKOCTh U HOPMAJIb K TIOBEPXHOCTH.

57. DOxctpeMyM (QyHKIMM JABYX THepeMeHHbIX. HeoOxomumoe U
JIOCTAaTOYHOE YCIIOBUE BKCTPEMyMa.

58. HanGonpiiee ¥ HauMeHbIlee 3Ha4eHUs (QYHKIUM B 3aMKHYTOH
obnacru.

59. IuddepeHnnanbHble  ypaBHEHHS: OCHOBHBIC NOHATHS. 3amaym,
HpUBOASIINE K TU((epeHInanbHbIM yPaBHEHHSM.

60. Teopema  CymeCTBOBaHHSI W  COUHCTBEHHOCTH  PEIICHUS
I pepeHINaTbHOTO YPaBHEHHS.

61. YpaBHeHUs ¢ pa3AeAIOLIUMUCS NIEPEMEHHBIMH.

62. Opnopoansle nuddepeHimanbHble ypaBHeHuUs | mopsaka.

63. Jluneiinsle ypaBHeHUs. Y paBHEeHUs bepHysmm.

64. YpaBHeHUe B NOJHBIX AU PepeHIaiax.

65. JlubdepennuaipHple YpaBHEHHS BBICHIMX IOPSIKOB: OCHOBHBIC
TOHSTHSI.

66. YpaBHEHWUS, JOMYyCKAIONUE TIOHWKEHHE MOPSIKA.

67. Jluneitneie auddepeHNnaNbHbIE YpPaBHCHHS BBICHINX IOPSIKOB.
Wnrerpuposanue JIOJAY c nmocTtosHHEIMU KO3 dUIIEeHTaMH.

68. Jlnneiinsie HeogHopoausie JIY. Ctpykrypa obmero pemrenus JIHJY.

69. Meton Bapraluy NPOU3BOJIbHBIX MOCTOSHHBIX.

70. Wnrerpuposanue JIHJY ¢ nmocrosHHEIMU KO3 GHUIIMEHTaMH U TIPaBOI
Y4acThIO CTIEMAIBHOTO BUAA.

71. Cucrembl muddepeHImanbHbIX ypaBHeHNH. Teopema CymecTBOBAHMS




CTpyKTypHBII [Inanupyemele
JJIEMECHT PE3YIbTAThI OL[GHOLIHBIG cpeacrBa
KOMIIETEHIINH oOy4eHus
U eIUHCTBEHHOCTH peIIeHUs. MeToJ HCKIIOYEHHsS ISl PeIlCHUs
HOpPMaJIbHBIX cucteM auddepeHIranbHbIX ypaBHeHUH.
VYMeThb — pemars 3angauu | [Ipumepnvie npakmuueckue 3a0anus 01 IK3AMEHOE U 3auema:
1o M3ydaeMbIM 1. Pemmte MaTpuuHoe ypaBHeHune X+3(A-B)=4C, rae
TEOPETUYECKH A:[l 3j 32(3 8) C:(S 6)
pasnenam; -2 -4 -7 5 -39
— o0cyxnarb 2. Pemurs CHCTEMBI HHHefIH;;IX anre6panqe(;1<1/1x ypaBHEHHI 110 Gopmynam
Croco0bl Kpamepa, MaTpuansiM MeToZi0M, MeToIoM ["aycca:
s dexruBHOrO 3x, +4x, +2x;, =3
CILICHUS
E[I/I(i)(i)epeHLII/IaJIBHBIX 2%~ 3 =3

YpaBHEHUII M  UX
CUCTEM; OIPENIeNATh
3¢ PeKTUBHOCTH
peleHus 3aJa4u,
MOJTY4YE€HHOTO C
MIOMOIIBI0
YHCJICHHBIX METOOB;
pacmo3HaBaTth

3¢ deKTHBHEIC
pe3yIbTaThI
00paboTku
IKCMIEPUMEHTATBLHBIX
JTAaHHBIX oT
HEAPPEKTUBHBIX

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

A A, A, A
3. MaHsbl KOOPAWHATHI BEPIIUH MIAPaMHUJIbL 17727375
4 (1;3;6), A4, (2;2;1), A, (—1; 0;1), A, (—4; 6; —3). Haiirn: 1)
JUTHHY pebpa 44, 5 2) yron Mexnay pedpamu 44, u A1A4;
A A A A, 4, .
3) yrox mexay peopom “17* u rpaHpro 172°3;  4) muomanm

AIAZAS .

TpaHu ;. 5) oObeM mupamMuIbL.

4. B tpeyromsauke ¢ BepmuHamu A(2,1), B(5,3), C(-6,5) nHaiitu nmuny
BBICOTBI M3 BEPUIMHBI A.

5. Hammcare kaHOHMYECKHE W TapaMeTPUUYECKHE ypPaBHEHHMs IPSIMOH,
npoxoasmiei yepe3 Touku M(2,1,-1) u K(3,3,-1).

6. CocraBUTb ypaBHEHHE  IUIOCKOCTH, MPOXOMAIICH dYepe3 TOUKH
A(1,0,2), B(-1,2,0), C(3,3,2).

7. Jloka3aTh, YTO MpsIMbIE APAJIEIbHBL:

x+y—-z=0
x+2 _y-1_z { Y
Iy

3 ) X—y— 5z-8=0
8. Beramcnure mpeaensl:
1+4x—x* 3x-arcsin2x

a)  lim————— : 06 lim——— ; B)

x> x + 3x% + 2x* x>0 COS X —COS” X

. N2x—1-45

lim—mm -

x—-3 x_3

x=ctg2t,

y dy
9. Hatinute —
d y = In(sin 2¢),

2
st GyHKUMA: a) Y = et 0) {
X

10. BeIYUCANTS: (1 — i)z8 .

111. HaiiT HeonpeeNEHHbBIH HHTErpa: a) J. sin 3x - cos Sxdx , 6)

J- 1-cosx ) I(2x+5)-e"dx.

(x —sinx)’
V20
N xdx
12. BeluucauTh ONpeieIeHHbI HHTerpal J. _
[ 2
2 x +5
13. Haiitu TUIOIIATh burypsr, OTpaHUYCHHOM JIUHUSMU:
2

x=4, y =4x
14. Haiftu w  moctpouTh  00JacTh  ompeneieHuss  (QyHKIHUU
U=49-x"-y* +(x—y)’
15. Haiitu TTOJTHBIH g depeHran dyHKIIHH:

z=x° Iny—sin2xy.

16. HaliTu  4YacTHBIE TPOW3BOJHBIE  TEPBOrO TOpSAAKAa  (YHKITWH:
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2.3
z=5x"y +In(x+4y).
17. Hancath ypaBHEHME KacaTelbHOW IUIOCKOCTM UM HOpPMalu K
2 2
HOBEPXHOCTH Z =4/ X~ + )~ B Touke (3,4, 5).
18. Pemure 3amauy Komm: yCOS2 xdy = (y2 + l)dx , y(O) =0.
19. Haiigure obmee permenne anhdepeHInaaIb-HOr0 YpaBHEHAS y” +
yl — er.
20. Pemmuth OTHOPOAHYIO CUCTEMY AU PEPEHITMATBHBIX YPaBHEHHI:
x'=6x—y,
V' =x+4y.
Bragers - NPAKTHYECKUMH IIpumepnvie npuknaousle 3a0auu u 3a0aHUs
HaBBIKAMHU - 0; B(4' 4; 6)
N —— 3agaua 1. [IpoBeputh, NekaT U TOUYKH A(l’ 0; 1) s > s
C(2;2;3) . D(10;14;17) y
MaTeMaTHYECKUX u B OJTHOM IIJIOCKOCTH.
MOHATHH ¥ MeTomoB | 3ana4a 2. IIpy MOCTPOEHUH BHUCSIYETO MOCTA uyepes peuky «Tuxas» u
(M3ydacMbIX BBIACHCHMHM  HAJICKHOCTH  COOPYMCHHS,  CTYJICHTbI cTporoTpsaa
pPa3IeroB CTOJIKHYJIHCH C PEIICHHEM CIIeAYIOIIeH 3a1aun:
Tpoc, ToaBeNIeHHBIN 3a ABa KOHIIA HA OJIMHAKOBOM BHICOTE, UMEET (hOPM
MaTEeMaTHKH) pu P pMy
R Iyru mapaboibl. PaccTostHEe MEXIy TOYKAMH KpEIUIeHUs] paBHO 24 M.
pete I'myOuna mporuba Tpoca Ha pacCTOSHUH 3 M OT TOYKH KpeTuieHus paBHa 40
NPUKIAMHBIX 3813, | oy OmpepenuTh  rmyOuHY —mpormba Tpoca MOCEPEIMHE  MEXKIY
- HaBbIKAMH | kperIeHUsIMH.
00001 HHS F= (1. 9. 5)
PE3yIILTATOB 3agauya 3. Haiitn paboTy Cuusl ’ JIEKTPOCTATUIECKOTO
peleHus, MOJsI, 10 TEPEeMEHICHHI0  JJEKTPUYECKOro  3apsga W3  TOYKH
pe3yabTaToOB M, = (O; 4, 2) B TOUKY M, = (4; 7, 4)
00paboTku i 08X
m-—--
CTATHCTHIECKOro 3aganmne 4. Ilokaxure, 9ro mpemen “°X+COSX pHe MOXKET OBITH
IKCIICPUMEHTA, BRIUMCIeH To npaswiy Jlommtans. Haiimure STOT mpemen Apyrum
- ciocobamu CIIOCOGOM.
OLCHUBAHUA 3apanme S. 3aBUCHUMOCTb INyTH OT BPEMEHU NpU HPSIMOIUHEHHOM
3HAYUMOCTH U 5 R
PAKTHYECKOH JIBUKEHMHM TOUKHM 3ajaeTcsi ypaBHenueM S =—f +2¢t° =3, e § -
NIPUTOTHOCTH
purolt nyTh BM, a [ BpeMs B c. Beruncimre ee ckopocTh U YCKOPEHUE B MOMEHT
MOJIYYEHHBIX
Bpemenn ¢ = 4c.
pe3yIbTaToB s

3amaua 6. K rpaduxy dynxummn fx)=3-x" B €ro TOYKe C¢ abcuuccou
Xg = 1

MnpoBeJeHa KacaTenbHas. Halith mimomans TpeyrojbHUKA,
00pa30BaHHOTO KacaTeNbHOW M OTPE3KaMH, OTCEKaEMBIMH €H0 Ha OCSX
KOOpJIMHAT.

3agaua 7. B napke aTTpakiioHoB ropoja N OJ1H U3 OTPE3KOB TPAEKTOPUU
JBIDKEHUS T0e37a B «AMEpPHKAaHCKMX TOpKax» MpeNCTaBisieT co0oi

. s(¢) = Asin(wt + ¢,)

CHUHYCOUJY: , T1e 4, ¢o ¥ @ — U3BECTHBIC YHCIIA.
OnpenenuTs yroi HaKIOHA K TOPH30HTY MOCETUTEN aTTpakiuoHa /[. B
MOMEHT BPEMEHH {| €r0 IBIKCHHUS 110 ITOMY OTPE3KY.

3anganue 8. [Togymaiite, c TOMOIIBIO CPENICTB KAKOTO pa3jiesia MaTeMaTHKHI
MOXHO PELINThH CJIEAYIONIYIO 3a/1a4y.

«Jlns yOOpKH CHera Ha yJIMIIaX ropoja UCIOJb3YIOTCS CHEroyoopodHbIe
MammHbl. OHU paboOTAaOT B TEUYEHHE CBETIIOTO BPEMEHHU CYTOK ¢ 6 1o 18
4aCcOB ¢ MOCTOSHHOM CKOpoCThI0 yGopku cHera 400 (m*/u). Uzmenenue
o0beMa CHera, BBINAIAI0NIEro Ha YIIUIIbI TOPOa B TOPO/IE B TEYEHUE CYTOK,

45 o0 -5t S(0)
dt rie

MOXHO ONHCATL YpPAaBHCHUCM — 00BEM cHera
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3 4
(B M%), BbnaBero 3a Bpems / (B yacax), 0 £ £ 24. B yoment Bpemenn
! =0 ga ynuuax ropoma nesxur 1000 M3 crera. YCTaHOBHTE COOTBETCTBHE

S(t
MCIKAY BpECMCHEM t 1 00bEMOM CHCTa, JIC)KAILCTO Ha yJIUIax ropoaa j
»

CocTaBbTe MAaTEMAaTU4CCKY0 MOJCIIb ITOH 3aJa4u U pCIInTe e€.

0) Ilopsaiok nMpoBeAeHUsI MPOMEKYTOUYHON ATTECTAIlUM, MIOKA3aTeJIN U KPUTEPHUH OLlCHUBAHMS:

[TpomexxyTouHas aTTecTarus o TUCIUIUIMHE «MaTemMaTHKa» BKIIFOYAeT TEOPETUIECKHE BOITPOCHI,
MTO3BOJISIONINE OIEHUTh YPOBEHb YCBOCHUS 00YUYaIOIUMHUCS 3HAHUM, U TIPAKTUYECKHE 3aaHus,
BBISIBIISIIOLIE CTETIEHb CHOPMHUPOBAHHOCTH YMEHHH U BIIaJICHUH, TPOBOAUTCS B (popme sk3amena (2
u 3 cemecTphl) u B popme 3auera (1 cemectp).

DK3aMeH 0 JaHHOW AMCUUIUIMHE TPOBOAUTCS B YCTHOM (popMe 1Mo 3K3aMEeHaIMOHHBIM OUJIeTaM,
KaKJIbIH M3 KOTOPBIX BKIIIOYACT 2 TEOPETUIECKUX BOTIPOCA U JIBA MPAKTUUCCKUX 3aIaHUS.
Iloka3aTeu M KpUTEPUM OLICHNBAHMS 3a4eTa:

- I7Is1 ¢IaYM 3a4eTa oOyJaroniuiics mokassiBaeT copmupoBanHocTh komrereHnii OK-1 u OITK-4;
T.C. CTy,Z[GHT JOJIDKCH IMOKAa3aTh 3HAHUA HaA ypOBHe BOCHpOI/IBBGI[CHI/ISI nu O6I>SICH€HI/I$I I/IHq)OpMaLII/II/I,
WHTEJUICKTyaJIbHBIC HABBIKH PEIICHUS 3a/1a4;

- 3a4eT He CJIaH, CJIU Pe3yabTaT 00yYeHHS HE JOCTUTHYT, O0yUYaIOIINIiCs He MOXKET MOKa3aTh
3HaHUS HA YPOBHE BOCIPOM3BENICHUS U 00BsICHEHUSI MH(OpPMAIIUU, HE MOXKET MOKa3aTh
I/IHTCJIJICKTya.HBHBIC HaBBIKHN peH_IeHI/ISI HpOCTBIX 3a1a4.

IToxa3aTeu U KpUTEPUH OLEHUBAHHUS IK3aMEHA:

— Ha OIICHKY «OTJIMYHO» — 00yJarfoIHiicsl IEMOHCTPUPYET BBICOKHI YPOBEHb COPMUPOBAHHOCTH
KOMIIETEHIIH, BCECTOPOHHEE, CHCTEMAaTHUECKOe U TITyOOKoe 3HaHHEe y4eOHOro MaTepuara,
CBOOO/IHO BBITIOJHSIET MMPAKTUYECKUE 3aJaHNs, CBOOOTHO ONEpUpPYyeT 3HAHUSIMHU, YMEHUSIMH,
MPUMEHSET UX B CUTYAIMSIX TOBBIIICHHON CIIOKHOCTH.

— Ha OIICHKY «XOPOII0» — 00yJaroNIHiicsl IEMOHCTPUPYET CPEIHUI ypOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIMI: OCHOBHBIC 3HAHMSI, yMEHUS OCBOEHBI, HO JOIMYCKAIOTCS HE3HAYUTEIbHBIC OIINOKH,
HETOYHOCTH, 3aTPYAHEHHS IPU aHATUTHYECKUX OTIEPaIsIX, IEpeHOCe 3HAHUH M YMEHHI Ha HOBEIE,
HECTaHIAPTHHIC CUTYAIUH.

— Ha OIICHKY «Y/10BJIETBOPHUTEIbHO» — 00yJarONINiics IEMOHCTPUPYET MOPOTOBBII YPOBEHB
c(OPMHPOBAHHOCTH KOMITETCHIIU): B X0/1€ KOHTPOJIbHBIX MEPOTIPUATUN JOMYCKAIOTCS OMINOKH,
HPOSIBIISICTCS] OTCYTCTBHE OT/CIbHBIX 3HAHUI, YMECHHUH, HABBIKOB, 00yYaIOLIHICS HCIIBITHIBACT
3HAYUTENbHbIC 3aTPYAHEHUS TPU ONEPUPOBAHUH 3HAHUSMH U YMEHHUSMH IIPH UX MIEPEHOCE HA HOBBIE
CHUTYaIHH.

— Ha OLICHKY «HeYA0BJIeTBOPUTEIbHO»— 00YJaIOIIUICs TEMOHCTpUpPYET 3HaHus He O6onee 20%
TEOPETHUYECKOTr0 MaTepHaJa, J0IyCKaeT CyIECTBEHHbIE OMOKHU, HE MOXKET IIOKa3aTh
MHTEJUICKTYyaJIbHbIE HABBIKU PEIICHUS MPOCTHIX 3a/1a4 WIM HE MOXKET TI0Ka3aTh 3HAHUS JJaKe Ha
YPOBHE BOCTIPOU3BEACHUS U 00BICHEHHS] HH(POPMAIIHH.
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