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JIner akTyanu3zanuu paboveii nporpaMmel

PaGouast mporpaMma repecMOTpeHa, o6cyKeHa i 0100peHa Ui pean3alui B 2020 - 2021
yueGHOM rojy Ha 3aceaaHny kadenps! [IpuKiIanHON MaTeMaTHKY 1 “H(POPMATUKH

Iporokoxn o 01.09.2020.¢. Ne 1
3aB. kadenpoit Q 4o 10.A . M3BeKoB

PaGouast mporpaMma repecMOTpeHa, 06cyKeHa i 0100peHa /i pean3alii B 2021 - 2022
yueOHOM rojy Ha 3acefaHuH kadeaps! [IpuKIaqHON MaTeMaTHKH H uH(GOPMATUKU

ITpoToKOT OT ___ 200 maNo =
3aB. Kadenpon 1O.A.V3BeKoB

PaGouast mporpaMma repecMoTpeHa, 00cy K eHa i 0100peHa Ul peann3alni B 2022 - 2023
yueGHOM rojTy Ha 3acefaHuy Kadenps! [IpuKIanHON MaTeMaTHKH 1 “H(POPMATUKH

[IpoTroxom oT __ 20-p e
3aB. Kadenpoi 10.A.M3BekoB

Pa6ouast mporpaMma IepecMoTpeHa, o0cy KIeHa i 0100peHa Ul pean3alui B 2023 - 2024
yueGHOM roy Ha 3acefaHuy Kadenpsl [IpHKIanHON MAaTEMATHKH 1 “HPOPMATUKU

[Ipotoxom oT __ 200 ® Noo
3aB. kadenpoi 10.A . M3BexoB




1 Ilesi1 ocBOeHMA JUCLUIIMHBI (MOAYJIAA)

TIPUBUTHE HaBBIKOB MCIIO/Ib30BaHUSI MaTeMaTUUeCKUX METO/0B UCC/Ie/l0BaHUsI U OCHOB
MaTeMaTUUeCKOT0 MO/Je/IMpoBaHusi B OyAyiiei rpodeccuy Mo WH)XKeHePHOMY o0ecrieueHUIo
JesTeTbHOCTU 4YesloBeKa B He/pax 3eMJId TIPU KCIUTyaTallMOHHOM pa3Befike, 00bue u
riepepaboTKe TBepAbIX T0JIe3HBIX MCKOIAeMbIX, CTPOUTE/NILCTBE M SKCIUIyaTalluUd TOA3eMHBIX
00BEKTOB Pa3/TMYHOTO Ha3HAUEHUS.

2 MecTo quciuruiMHbI (MOJyJ/isI) B CTPYKTYpe 00pa3oBaTe/IbHOI IPOrpaMMbI

OuctprnavHa  Marematuka BXOAuT B 0a3oByro uyacTth  yuebHOro  riaHa
oOpa3oBaTe/IbHOM MPOrpamMMmBl.

Onsi  u3yuyeHWs  AUCLMIUIMHBI — HeoOXOAWMBI — 3HaHWS  (YMeHHs,  BraJieHus),
chopMHUpOBaHHbIE B pe3yJbTaTe U3yUYeHHUsl JUCLIUTIIMH/ TPaKTUK:



OcBoeHMe [laHHOW /[WCLMIIMHBI T[IpejriojiaraeT, 4Yro B pe3y/bTaTe M3yuyeHUs
IIKOJIbHOTO Kypca MaTeMaTHKH oOydJaroluiics umeeT c(hOPMHPOBAHHOe TIpe/iCTaB/ieHHe O
MaTeMaTHKe KakK yYHHUBEpPCAJbHOM si3blKe HayKH, 00 uzesix W MeTo/aXx MaTeMaTHKH, BJafieeT
MaTeMaTHUeCKUMH 3HaHUSIMU U YMEeHUSIMU, COOTBETCTBYIOIIMMU DefiepabHOMY KOMITOHEHTY
rOCyZIapCTBEHHOTIO CTaHAapTa o0ijero o0pa3oBaHusi, UMeeT Pa3BUTOE JIOTHUECKOe MBbILUIeHHe,
MIPOCTPaHCTBeHHOe BooOpakeHHe, 00/1a/jaeT BbICOKMM YPOBHEM a/IfOPUTMUUECKOU KYJIbTYPBbI.

3HaHUSI ¥ YMeHUs], yCBOEHHbIE B IPOIlecce M3yueHWss MaTeMaTUKU HeOoOXOAWUMBI IS
OCBOEHUsI [IPYTUX AUCLIUIUIMH eCTeCTBeHHOHaYYHOTO U TPO¢eCcCHOHaIbHOTO LUK/IOB.

3HaHus (yMeHUsl, B/lafieHus1), TI0JyueHHbIe TIPU W3yUeHUM [JaHHOM JUCLUILIMHBI OyayT
HeoOXOZUMBI 151 U3yUeHUs] AUCLIUTTMH/TIPAaKTHK:

dusurka

HauepraTenibHasi reoMeTpusi 1 KOMITbIOTepHasi rpaduka

TeopeTnueckass MexaHUKa

CorpoTvB/ieHe MaTepuaioB

OJIeKTPOTeXHHKA U 3JIEKTPOHUKA

I'nppasiuka

[IpukazHas MexaHuKa

HauepraTenbHasi reoMeTpusi, MH)KeHepHasi U KOMITbIOTepHasi rpaduka

MexaHuKa

DJIEKTPOTEXHUKA

Teopust oIIIMOOK ¥ YpaBHUTE/TbHbIE BBIUMC/IEHUS

I'eomeTtpus Hezp

['opHasi reomeTpus

3 Komnerenuuu ob0yuaromerocs, GopMupyembie B pe3y/ibTaTe 0CBOEHHSA

AUCIUIVIMHBI (MO/y/151) M T/IAaHUpPYyeMble pe3y/IbTaThbl 00yYeHust

B pe3ysibTaTe OCBOeHUs AUCHUIUIMHBI (Mofysis) «MaTemaTtvka» 00Oydaromuiics
Jo/DKeH 00/1a/1aTh C/IeAYIOIMMY KOMIIETeHI[USIMMU:

CTpyKTYpHBII [1naHvpyemble pe3y/abTaTbl 00yUeHUs
3/IeMeHT
KOMIETEeHUU

OK-1  crioco6HOCTBIO K aOCTPAaKTHOMY MBIIILJIEHUIO, aHAIU3Y, CUHTe3y

3HaThb - OCHOBHBI€ ITOHATHA U METOAbl MaTeMdTHUYECKOI'O aHa/I134d;
- OCHOBHEI€ TTOHATHUA U METOAbI TEOPUN BepOHTHOCTEﬁ N CTATUCTHYECKOTI'O
dHdJ/TM3d pe3yJ/IbTaTOB SKCII€PUMEHTA




YmMmeTb

- KOPPEKTHO BbIPa)kaTh ¥ apI'yMEeHTUPOBAHHO 0O0CHOBBIBATH TMOIOXKEHUS
TpeIMeTHOM 00/1aCTH 3HAHHUS M METO/IOB MaTeMAaTUUECKOTO aHa/k3a Jist
MOCTAaHOBKU U pellleHUs] KOHKPeTHBIX MPUK/IaJHbIX 3a/1au

Bnagets

- HaBbIKaMH MCI0/Ib30BaHUsI JIOTUUECKU BEPHO, apTyMeHTHUPOBAHO U SICHO
CTPOUTD YCT-HYIO U MMCbMEHHYIO Peub Ha PyCCKOM SI3bIKe, TOTOBUTH U
peaKTUPOBaTh TEXHUUECKUe TEeKCThl C MaTeMaTUueCKOW CUMBOJIMKOW UK
dbopmynamu, myO/TMUHO TIPeICTaB/IsATh COOCTBEHHbIE U M3BECTHBIE
Hay4Hble pe3y/bTaTbl, BECTH JUCKYCCUU;

- HaBbIKaMU U MeTO/IUKaMH 000011[eHHsT pe3y/IbTaTOB pelleHws,
5KCIIepUMEeHTa/IbHOM esiTe/IbHOCTH

OIIK-4

TFOTOBHOCTBIO C €CTeCTBEHHOHAYUHbBIX HO3HI.[HI>1 OLIEHMBAaTb CTPOEHHE, XUMHUYECKUH U

MUHepaJIbHbINA COCTaB 3eMHOM KOpbI, MOp(dosiornyeckrie 0COOeHHOCTH U TeHeTUUeCKue TUTIbI
MeCTOPOXKJeHUM TBep/bIX M0JIe3HbIX NCKOMaeMbIX IPH pellleH!H 3a/jau 10 palOHaIbHOMY U
KOMIL/IEKCHOMY OCBOEHMIO Fe0pecypCHOro NoTeHL1asa Hefip

3HaTL

- OCHOBHBIE TIOJIOKEHUS JITMHEHHO, BEKTOPHOH a/reOphl ¥ aHA/TUTHUECKOM
reoMeTpUH,

- OCHOBHBIE TIOJIOXKEeHHSI TeOPHH TIPe/Ie/IoB M HEeTIPEePBIBHBIX (PYHKIUH,

- OCHOBHbIE TeopeMbl AuddepeHIMaTbHOT0 U UHTErPabHOT0 UCUMC/IeHUS
(GyHKIMI OJHOW Y HECKOJIbKUX TIePEMEeHHbBIX, METO/bl

b depeHIMATEHOTO UCUMC/IeHHUS UCCIeJOBaHUST (PYHKILIUM,

- OCHOBHBIE TUTTbI 0OBLIKHOBEHHBIX U depeHINanbHbIX ypaBHEeHUH 1
METO/IbI UX pellleHuUs,

- OCHOBHBIE TIOHSITHUSI TEOPUU BEPOSITHOCTEM U MaTeMaTh4deCcKoun
CTAaTUCTUKU

YmMmetn

- IPUMEHSITh MeTo/Ibl A depeHLIMaTbHOTO UCUUCTIeHUS AJIst
uccaenoBaHus QyHKLMM OHOW U IBYX TlepeMeHHBIX;

- BBISIB/IATH, CTPOUTh U PelllaTh MaTeMaTUuecKue MO/ TPUK/IaJHbIX
3a71ay;

- 00cyxiaTh criocobbl 3¢ peKTHBHOrO pellieHHs 3a/ia4, pacrio3HaBaTh
3¢ deKTrBHbIE pe3ybTaThl OT He3(PPEeKTUBHBIX

Bnagets

- HaBbIKAMU MOCTPOEHHSI 1 PellieHUs] MaTeMaThyeCKuX Mogesieit
TIPUKJIaJHBIX 33/1ay;

- criocobamu OL[eHUBAHUST 3HAUMMOCTH U TTPAKTHUYeCKOM MPUTOTHOCTH
TOTyYeHHBIX Pe3y/IbTaTOB




4. CTpyKTypa, 00péM M COiep)KaHHe JUCIUTIHHBI (MO/YJIs1)
OO611ast TPyA0EMKOCTb AWCLIUIUIMHBI COCTaB/sieT 14 3aueTHbIX efuHul] 504 akaj. yacoB, B TOM

qucsie:

— KOHTaKTHasi pabora — 53,4 akaji. yacos:
— ayauTopHas — 46 akaj. 4acos;

— BHeayAuTOpHas — 7,4 akaj. 4yacoB

— camocTosiTesTbHas paborta — 429,3 aka/|. 4acos;

— TMO/ITOTOBKA K 3K3ameHy — 21,3 akaj. Jaca

— MOArOTOBKA K 3auéty — 12,6 akaz. yaca
dopma aTTecTaluu - 3aueT, IK3aMeH

AypuTopHas 8o
KOHTaKTHasi paboTa E z dopma TeKyILero
Pa3nen/ Tema g | (B axap. vacax) £ E’ Bun KOHTPOIA Kog
> S U | caMOCTOATE/BHOM | yCIIeBaeMOCTH U
JUCLIMTUTAHBI N E . | komnereHuyu
6 g5 paboThbl TIPOMEXXYTOUHOM
y1ab. | mpakr.
JTek. p =9 aTTecTanuu
3aH. 3aH. | O &
1. DeMeHThI JIMHEeHHOMH,
BEKTOPHOM anredpbI u
AHA/IUTUUYECKON TeOMeTpUr
1.1 JluneiiHas anre6pa: BBmOsHerme KP
Matpuupl U [1eHCTBUSL Haf Nel «/TrHeHHast
HUMHU. Omnpegenurenu _BEKTOpHaH ’
KBa/JpaTHBIX MAaTpHLI, paHT anre6pa u - rpoBepKa
MaTpHIIbL obpatHast
Manan’ MeTo llza cca 2 2 30,8 | aHamuTHueckas BBITIO/THEHUST OK-1, OIIK-4
puia. A y reoMeTpusl. (petzenust) KP Nel
pelLieHust CUCTEM Tnddeperimans
JIMHEMHBIX
HOEe UCUUCJIeHHE
anrebpanyecKux DOIT
ypaBHEeHHH.
- BbInosiHeHUe KP
Nel «JIunetiHas,
. BEKTOpHasi KOHCY/IbTaLUX TI0
12 ecropuar e ey | peenno 0 1.
OMIeDALMH Hal BeKTODAMI 1 1 10 aHa/MTUJecKas - MpOBepKa OK-1, OIIK-4
" I/DIZ ?BOﬁCng P reoMeTpus. pemtenuss KP Nel
’ Huddepeniyans | (4acTb — BEKTOPEI)
HO€e UCUUC/IeHHe
DOII»
BbIro/iHeHHe KP
Nel «JIunetiHas,
KOHCY/IbTaLUX TI0
BeKTOpHasi
pemeHnto KP Nel,
1.3 AHaniThueckast anrebpa u DOBEDKA
reoMeTpuss Ha IUIOCKOCTH 1 1 16 aHa/MTU4ecKas eLueHI;m IEP Nol OK-1, OIIK-4
o
Y B MPOCTPAHCTBe reoMeTpusl. (EaCTB AHATIY
nddepeHIab ’
Anddepenry reom.)
HO€e UCUMC/IeHHe
DOII»
Wroro no pa3geny 4 4 56,8

2. Bregenue
MaTeMaTHUeCKHi aHajn3




BhITIONIHeHNEe KP
Nel «JIuHelHas,

- KOHCYJIbTAllUX I10

BeKTOpHasi
2.1 Ipenen u am"e6ga u pemellf;}c())Bglj{aNgl,
HeMpepbIBHOCTb (PyHKL[I/II/I 1 1 15 aHa/lMTHUYecKas pemenus KP Nol OK-1, OIIK-4
OJJHOI TlepeMeHHOM reomMeTpusl.
TInddepeHtpas (dacTe — mpeperbl,
Heripep.)
HOe UCUUC/IeHUe
1 DOI»
BbInosiHeHue KP
Nel «JIvHelHasi, |- KOHCYJbTallMU 110
BEeKTOpHas pewre-HU0 KP Nel,
anrebpa u - TIpOBepKa
2.2 KoMmriekcHble uucia. 1 1 5 aHaJIMTHYecKas pewenusi KP Nel | OK-1, OITK-4
reoMeTpus. (uactp —
Muddepenipans KOMIL/IEKCHBIE
HOe WCUHC/IeHHe yuca)
DOI»
Wroro no pasgeny 2 2 20
3. IuddepenipanbHoe
vcurcieHre GYHKUUK — OFHOM
TIepeMeHHOMN
3.1 Onpepenenue
TIPOU3BOJHOM HKL[UM B
quKe. g ,[[Hd)q(i)};pegunan - KOHCyJIbTaLMH 110
2 pemeHnto KP Nel,
ero FeOMeTqueCI.(,HH - BbINIO/IHeHUe KP - MpOBepKa
cMblc. ['eomeTpuueckuii v 0,5 1/11 10 OK-1, OIIK-4
MeXaHUUeCKUn CMBIC/I Ne l pewerns KP Nel
o (uactp —
TIPOV3BOJHOMN. [IpaBuna
nubdepeHLPOBaHMUS u MPOM3BOAHLIE),
TabJIHIIA TIPOU3BO/IHBIX
- BeInosiHeHue KP
Nel «JInHelHas, - KOHCY/ISTAIH TIO
3.2 [Juddepenuupopanue BEKTOpDHast pemernio KP Nel,
HesBHO M NapamMeTpuyecky| anrebpa u - HDpOBEDKa
3a/laHHBIX (dhyHKUMI. 0,5 1/11 5 aHa/uTU4eckas POBEP OK-1, OIIK-4
Jlorapugmuueckoe reoMeTpusl. peuterusi KP Nel
nubdepeHLIIpOBaHNEe Ouddepenmans (uacre —
TPOY3BOJHBIE),
HOe MCUMC/IeHre
DOI»
- KOHCYJIbT. 110
pemt. KP Nel,
3.3 Wccnenosanue - TIpOBepKa
GyHKIMA € TIOMOLIBIO 1 2N |5 |- BbIMO/HEeHKe KP | pewenuss KP Nel OK-1, OITK-4
nubdepeHIranbHOTO Nel (uactp —
WCUHCIIEHUS MOCTpOeHue
rpaduKoB
(yHkpii)
Wroro no pasgeny 2 4/41 30
4. VHTerpanbHOe HWCUUCIEHUE
(DyHKLIMN OHOM TepeMeHHOMH
4.1 ITepBoobpasHas| 1 - BbmonHenre KP | - KoHCy/BT. 0
(yHKIYSL No2 pem. KP No2,
HeornpegeneHHblit 1 3 50 <<He0npff,qeneHHLI - TIpOBepKa OK-1, OIK-4
WHTerpajl U ero OCHOBHbIE Uuu peteHnss KP Ne2
CBOWCTBa. Tabmmia orpe/ie/IeHHbIH (vacTb — Herocp.
Heorpe/ieJIeHHbIX VIHTerpam» VIHTerp.)
4.2 OcCHOBHBIE  METO[pbI 1 3 50 [ - BbmomnHenue KP | - koHcynsT. o | OK-1, OIIK-4
HWHTerpupOBaHUs No2 pemt. KP Ne2,
«HeomnpeeneHHbI - TIpOBepKa
nu pemenuss KP No2

orpezesieHHbI
VIHTerpam

(uacTtpb - MeTofbl
VHTerpUpPOBaHK)




- KOHCYJIbTallUX I10

4.3 Onpeyje/eHHbil - BoiriosiHeHue KP | pemenuto KP Ne2,
HWHTerpasl. 3azauu,
Ne2 - TIpOBepKa
MPUBOAAILHE K TTOHATHIO «Heompegenennsl | pemenus KP Ne2
orpe/ie/IeHHOr0 MHTerparia. 2 2/21 | 43,4 o | OK-1, OIIK-4
wu (uacts -
dopmyna Herorona- o
o o oripefieNIeHHbIN BbIUMC/IEHHE
JleitbHMIIA. CBolicTBa.
VIHTerpam oripefiesIeHHOr0
Merto/ibl UHTErpHYpPOBaHUS
HWHTerpana)
- BeinosiHeHWe KP | - KOHCy/bT. 1O
Ne2 perr. KP No2,
4.4 [Ipunoxenus 11 57 «HeOl‘[pve,[[EE}'IE'HHLI - TIpOBepKa OK-1, OIK-4
olpeJie/IeHHOr0 MHTerpasa Uu peweHust KP No2
orpefieNleHHBIA | (4acTb NPHIIOXKEHUS
VHTerpam OTIP.HUHT)
- KOHCY/IbTal[X 10
4.5 HecobcTBeHHbIe - BunonHerme Kp | PELIEHHIO KP Ne2,
VHTerpasbl. IMpusnaku 111 | 40 No2 - nposepka KP Ne2 | OK-1, OIIK-4
CXOJJMMOCTH. o (uacTb HecobCTB.
HHTerpasbl)
Wroro no pa3geny 4 10/41 | 240,4
Wroro 3a cemectp 12 20/81 |347,2 3K3aMeH,3auéT
5. OuddepenuansHoe
HCUHC/IEHUE byHKIMH
HECKOJIbKMX TlepeMeHHbIX
5.1 OrnipesieneHve -
OCHOBHBIX TIOHATH. BbInosiHeHWe KP | KOHCy/IbTUpOBaHue
IIpegen ¥ HempepbIBHOCTH Ne3 «®HIT. no pewenuto KP : .
OHII. OcHOBHBIE 1 1 Ouddepeniyans Ne3, OK-1, OTK-4
CBOMCTBa GbyHKIMH, Hble ypaBHeHHs» - TIpOBepKa
HellpepbIBHbIX B petieHust KP No3
5.2 YacTHble TIpOM3BOAHBIE
u TIPOM3BOJHAs 1o -
HarpasJ/IeHHUIO. - BoinoiHeHWe KP | KoHCy/nbTHpOBaHue
KacaTenbHasg mIoCKOCTb U 1 1 Ne3 «PHII. 1o pemenuo KP OK-1, OTIK-4
HOpMa/b K IIOBEPXHOCTHU. HOuddepenipans Ne3,
l'eomeTpyuyeckuid  CMBICT Hble YPaBHEHUsI» - TIpOBepKa
mubdeperuyana. IIpusHak petennsi KP Ne3
b depeHIpYeMOCTH. 2
5.3 TIpon3Bo/iHasi C/IOKHOM )
Sg:ﬁ;f;ﬂme qaCTHH:I - BbinosHeHWe KP | KoHCy/nbTMpOBaHue
muddepeHLanbl  BBICILINAX 1 5 Ne3 «DHIL. no peuexuio KP OK-1, OIIK-4
HOpS/IKOB Muddepenimans Ne3,
) Hble YpaBHEHUsI» - TIpoBepKa
Huddepenuporadue pewerns KP Ne3
HesIBHO 3a/]JaHHBIX
54 THonsmie o6 - BeinosHenue KP | koHcyneTMpOBaHue
o Ne3 «®HIT. no pewenuto KP
3KCTpeMyMax (dhyHKUMH 1 5 OK-1, OIIK-4
MHOTHX TIepeMeHHbIX Fnpdepermans Ne3,
P ) Hble YpaBHEHUSI» - TIpOBepKa
pereHust KP No3
Wroro no pasgeny 4 2 10
6. OOBIKHOBEHHBIE
nrddepeHIMaIbHbIe YPaBHEeHUS
6.1 OO6bIKHOBeHHbIE| 2 1 221 5 BbinosiHeHWe KP | koHcynpTupoBanue | OK-1, OITK-4
JuddepeHianbHble Ne3 «PHITI. 1o pemenuo KP
ypaBHeHHSs! MepBOTro Muddepeniumans Ne3,
nopsigka. I'eomeTpuueckuii Hble ypaBHeHUs» - TIpoBepKa

CMBICJT

mubdepeHIranbHOr0
ypaBHEHUS TIEPBOTO
rnopszxa. Metogel
pelieHus

JuddepeHLIaTbHBIX

pemienus KP Ne3




KOHCYJ/IbTUPDOBaH1e

6.2 oy BBICLLIUX
- BoinosiHeHue KP | 1o pemenuio KP
MOPSAJKOB, CBOAALLMECT K 10 Ne3 Ne3 OK-1, OIIK-4
11epBOMy a -
- TIpOBepKa
peteHust KP No3
6.3 JIvHeiiHbIe
JuddepeHLanbHble
ypaBHeHUs1 N-TO TMOps/Ka.
JluHeliHoe OJJHOpPOZHOE )
]};ﬁ i]z;i::ze' Heo@gzgﬁgiﬁg - BeinosiHeHWe KP | KOHCy/ibTUpOBaHUe
(IHIY), Buj  obuwero 1 oom | 10,1 | Ne3 «PHIL no pewernio KP 1y ;- ork-a
Juddepeniyans Ne3,
peleHus. Mertog,
BADUALMA  TDOH3BOJHHBIX Hble YpaBHEHUs» - TIpOBepKa
peweHust KP Ne3

MOCTOSIHHBIX.
JIuHeliHoe ypaBHeHHe C
MOCTOSIHHBIMU
K03 duieHTamMu
6.4 MeTogpl  pelleHus }
cucreM - pmosHerne Kp | KOHCY/IPTAPOBAMIE

2 47 no pewenuto KP | OK-1, OIIK-4
JuddepeHLIaTbHBIX Ne3 Ne3
ypaBHeHu# 1-ro mnopsaxa  nposepka KP Ne3
Wroro no pasgeny 2 6/411 | 72,1
Wroro 3a cemectp 6 8/41 | 82,1 9K3aMeH
7. 3auer
7.1 3auer OK-1, OTIK-4
Wroro no pasgeny
8. Dk3ameH
8.1 Ok3ameH OK-1, OIIK-4
Wtoro no paszeny
Wroro 3a cemectp 12 20/8U | 347,2 5K3aMeH,3auéT
9. Dk3ameH
9.1 Dk3aMeH OK-1, OIIK-4
Wroro no pasgeny
Wroro 3a cemectp 6 8/411 | 82,1 3K3aMeH
WTtoro no AuUCLUTIIMHE 18 28/1211]429,3 3aueT, 9k3ameH |OK-1,0I1K-4




5 O0pa3oBare/ibHbIE TEXHO/IOTUH

BbIOupast Ty Wi MHYIO TeXHOJIOTHIO pabOThl ¢ 00y4YaroIMMUCs, HeOOXOUMO UMETh B
BUly, UTO HaubOosbliero 3¢dekra OT ee MpUMEHEHUSI MOYKHO JIOCTHUb, €C/TH YUUTBIBATh L[e/n
o0pa3oBaHMsl, Ha peayu3alfi0 KOTOPBIX [0/DKHA OBbITh HarpaB/ieHa W30upaeMasi TeXHOJIOTHS,
cofiep>KaHre, KOTOpOe TIPeJCTOUT TepeJaTh 00YYaroIMCs C ee TOMOIIBI0, a TaKXKe yCJIOBUS,
B KOTOPBIX OHA Oy/1eT MCIOIb30BaThCsl.

B Harreli paboTe MbI UCIIO/Ib3yeM CIIeAYIOIIIEe.

1. TpaguumoHHble oOpa3oBaTesbHble TexXHOMOTHH. OpraHu3ailusi 0Opa3oBaTebHOTO
mporiecca, TIpeAroJiaraeT TPSIMYH TPaHCIALUIO 3HAaHWM OT TIperojiaBaTesisi K CTY[eHTY
(perMyIIIeCTBEHHO Ha OCHOBe OOBSICHUTEIbHO-W/UTIOCTPATUBHBIX METOJ0B  O0yueHus).
YuebOHasi 1esITeJIbHOCTh CTYJeHTa HO-CUT B TaKUX YCJIOBUSX, KaK MPaBWIO, PETNPOAYKTHUBHBIN
XapakTep.

®opMbI yueOHBIX 3aHATHM:

- wuH(pOpMALMOHHAs JIeKIWs — TI0C/Ie[oBaTe/lbHOe W3J/IOKEHHWe Marepuaia B
JUCLIATUTMHAPHOM JIOTHKE, OCYIIeCTB/ISIEMOe TPerMYIeCTBeHHO BepOasbHbIMU CPe/[CTBAMHU.

- TIPaKTHYECKOe 3aHSITHeE, MOCBSIEHHOe OCBOEHUIO KOHKPETHBIX YMEHUH U HABBIKOB I10
TIPe/IJIOKEHHOMY a/ITOPUTMY.

2. TexHomornu TmpoeKTHOro oOyueHus. OOpa3oBaTebHBIA TMPOIIECC TIOCTPOEH B
COOTBETCTBUM C aJITOPUTMOM TIO3TAITHOTO peIlleHus MPOoOIeMHOM 3aZlaudl WM BBITIOJTHEHUS
yuebHOro  3amaHus. [Ipo-eKT TpefriosaraeT COBMECTHYIO  y4ueOHO-II03HaBaTeTbHYIO
JIesITeNTbHOCTh TPYTIbI CTY/IEHTOB, HArpaB/ieHHY0 Ha BbIPAOOTKY KOHIIETI[UH, yCTaHOBJIEHHUE
uesed W 3afau, (HOPMYNMPOBKY OXKHMAeMbIX pe-3y/IbTaTOB, ONpe/iesieHre TIPUHLIUTIOB |
METOZVK pellleHUsI TIOCTaB/IeHHBIX 3afiay, TUIAaHUPOBaHWE XO-Ja PabOThI, MOMCK JOCTYITHBIX U
ONTUMAaJIbHBIX PECYpPCOB, MO3TANHYIO pean3alyio TulaHa paboThl, MPe3eHTAl[UI0 Pe3y/bTaToB
paboTel, uX ocMmbicieHHe U pedekcuto. [IpuMeHsieTcs B OCHOBHOM Il Tiepexoja
KOMIIETEHIIMY Ha YPOBEHb B/IaJIeHMSI.

OCHOBHBIE THIBI TIPUMEHsIEMbIX HaMU B 00pa30BaTeIbHOM /IeATeTbHOCTH TTPOEKTOB:

WccnenoBaTenbCKUil TMPOEKT — CTPYKTypa TMpuO/mmwkeHa K (GoOpMaTy HayuyHOTO
UCC/ieIoBaHust  ([J0Ka3aTebCTBO aKTYaJbHOCTA TeMbl, OIpeje/ieHHe HAyYHOU TMpoOieMsl,
npeaMeTra U 00BEKTa MCCIeOBaHUS, IieJlel W 3a/ay, MEeTO/I0B, MCTOUHWUKOB, BBIJBIDKEHHE
TUroTe3bl, 0000IIeHHe pe3y/bTaToB, BBIBO/bI, 0003HaueHHe HOBBLIX Mpobsiem). Pe3ynbraToMm
sB/IsieTCs yueOHasi KapTa 1o MO/YJ/I0 Hallleli 00pa3oBaTe/ibHOM MPOTrpaMMBbl.

TBopueckuii TPOEKT, MpeArnoaralliii B OTJIMYMe OT MpeAblIAyIero, KOHEeUYHbIN
TIPOZIYKT B C/IeJYIOL[MX BapHaHTaX — ra3eTa K MCTOPHUYECKH 3HAUMMOMY «MaTeMaTHUeCKOMY»
CoOBbITHIO (TIpa3fHUK uKciaa «[Tu» U T.I.); «MaTeMaTHuecKasi» OTKpbITKa (CBoero poja yuebHas
KapTa, TOJILKO HeopMasbHO, KpacoyHO odopM/IeHHas; BUIEOPOMK «$ Haydy BacC pelaTh
..» U T.IL

VHpOpMalIMOHHBIM TIPOEKT — yueOHO-T03HaBaTe/bHast JeITeIbHOCTb C  SIPKO
BbID@)KEHHOW 9BPUCTUYECKON HampaB/IeHHOCTbIO (TOMCK, OTOOp W  CcHCTeMaTu3alus
vH(pOpMaIK 0 KaKOM-TO 00beKTe, 03HaKOMJ/IeHHe YYaCTHUKOB TMPOeKTa C 3Tol WH(opMaryen,
ee aHaM3 U 000011IeHHe 1, HAKOHEI], Mpe3eHTal|sl 110 TPaKTUUYeCKOMY TPUJIOKEHHUI0).

4. WHopMalMOHHO-KOMMYHHKAI[MOHHbBIE obpa3oBaresibHbIE TeXHOJIOTHH.
Opranuzanusi  obpa3oBaTesIbHOTO — TIpollecca C  TIPUMeHeHHeM  CTeldau3UpPOBaHHBIX
MIPOTPAaMMHBIX CpeJi M TeXHUUYECKMX CpeJCTB paboThl ¢ WHGopMaiuei (MHGMOpPMAIMOHHYIO
cpeny ynuBepcutera MOO/JYC MOODLE).

6 YueOHO-MeTo/[UUeCKOe o0ecrieyeHHe CaMOCTOSITe/TbHON PadoThl 00yUarouXCs
IIpencraBneHo B npuioxeHuu 1.

7 OneHo4YHbIe CPeACTBa /1A NIPOBeieHUs] IPOMEXYTOUHOM aTTecTaluu
IIpesncraBiieHbl B IIPUIOKEHUU 2.



8 YueOHO-MeTOoAMUYecKoe M HMH(OpPMALMOHHOEe ofecmedyeHHe JUCI{UTIHHBI

a) OcHoBHas /UTeparypa:
1. IIumnauer B. C. Bricmas Mmaremaruka: yue6Huk / B.C. IllunaueB. — MockBa: UHOPA-M,
2019. — 479 c. — (Bpwiciiee obpasoBanue).- ISBN 978-5-16-010072-2. - Tekcr:
snekTpoHHbIN. - URL: https://new.znanium.com/catalog/product/990716. — Pexxum goctyma:
[J1s1 aBTOpU3. 110/Ib30BaTesIe.

2. Maremaruka: yueb6. mocobue / HO.M. [danunos, JI.H. )Kypb6enko, I'.A. HukoHOBa,
H.B. HukonoBa, C.H. Hypuesa ; nog pen. JI.H. )Kypb6enko, I''A. HukoHnoBoii. — Mockga:
NH®PA-M, 2019. — 496 c. — (Bwiciiee obpa3oBanue: bakamaBpuar). - ISBN 978-5-16-
102130-9. - Tekct: 3nektpoHHbld. - URL: https://new.znanium.com/catalog/product/989799.
— Pexxuim focTyna: [ aBTOpy3. MO/b30BaTe e

0) Jlomo/THUTEe/TbHASA JIMTEpPaTypa:

1. Teopust BeposiTHOCTEli W MaTeMaTHyecKasi CTaTUCTUKA: YueOHoe mocobue /
buptokosa JI.I'., bobpuk I'.1., MartBeeB B.I., - 2-e u3z. - Mocksa: HUL] UH®PA-M, 2017. -
289 c. (Bwiciiee oOpa3oBanue: bakamaBpuat) ISBN  978-5-16-011793-5. - Tekcr:
snekTpoHHbIM. - URL: https://new.znanium.com/catalog/product/370899.— Pexxum goctyma:
J/1s1 aBTOpU3. 110/Ib30BaTeJIei.

2. MaremMaTiKa B mpuMepax M 3ajadax: yueb. mocobue / O.M. [ertsapera, JI.H.
Kypbenko, I''A. HukonoBa, H.B. HukonoBa, C.H. HypueBa. — MockBa: UH®PA-M, 2019.
— 372 c. — (Buicuiee o6-pa3oBanue: bakamaBpuar). - ISBN 978-5-16-102288-7. — Tekcr:
snekTpoHHbI. — URL: https://new.znanium.com/catalog/product/989802.— Pexxum [foctyma:
JI71s1 aBTOPU3. M0/Ib30BaTeIei.

3. Hauko, IL.E. Briciiags maTeMaTHMKa B yIHpaKHeHMsX U 3agauvax. (B 2-x yacrtsax)
[Tekct] / I1. E. Hauko, A. I'. Tlonos, T. f1. KoxkeBHuKoBa. - M.: Briciiasi mikosna, 1986-2009.
ISBN: 978-5-488-02201-0. - 60siee 1000 1.

4. ®uxtenronbl, .M. OCHOBbI MaTeMaTHUeCKOT0 aHa/iu3a: yueOHMK: B 2 uacTax /
[''M. ®uxrenronel. — 11-e u3g., crep. — Cankr-IlerepOypr: Jlaub, [6. r.]. — Yacte 1 —
2019. — 444 c. — ISBN 978-5-8114-0190-1. — TeKcT : 3/1eKTPOHHBIA // DJIEKTPOHHO-
oubmmoreunass cucrema «Jlaab» : [caiit]. — URL: https://e.lanbook.com/book/112051 . —
Pexxum gocTtyna: A/l aBTOpU3. MOJIb30BaTeel.

5. ®uxtenrosbl], I"M. OCHOBbl MaTeMaTUUYeCKOTO aHa/iu3a: yyeOHHWK: B 2 uacTsax /
I'"M. ®uxtenrosnel]. — 10-e u3z., crep. — CankTt-Iletepbypr: Jlausb, [6. r.]. — Yactb 2 —
2019. — 464 c. — ISBN 978-5-8114-0191-8. — TekcT: 31€KTPOHHbIA // DJIEKTPOHHO-
oubmoreuHast cucreMa «JlaHb» : [caiit]. — URL: https://e.lanbook.com/book/115730 (zmaTa
obparenus: 06.10.2019). — Pexxuim fjoCcTyma: [jisk aBTOPHU3. T10JIb30BaTe/IeH.

6. [lIumaues B. C. 3aflauHuK 110 BbICIIel MaTeMatHKe: yueb. mocobue / B.C. [llumnaues.
— 10-e u3g., crepeoturt. — MockBa: UH®PA-M, 2020. — 304 c. — (Bericiiee ob6pa3oBaHue).
- ISBN 978-5-16-101831-6. — TekcT: anekTpoHHbIi. — URL: https://new.znanium.com/catalog/
product/1042456

B) MeToauueckne yKa3aHUA:

1. AGpamora, MI.M. DjieMeHTbl BEKTOPHOW ajireOpbl W aHATMTAUYECKOM TeOMEeTpHU:
Metoauueckue ykasaHus [Jis1 CTyeHTOB | Kypca Bcex creranbHocTed. — MI'TY, 2008. — 16
C.

2. AkmaHoBa, 3.C. Heonpegenennsiii uHTerpan: Tetpagab-koHcnekT — MI'TY, 2008. —


https://new.znanium.com/catalog/product/990716
https://new.znanium.com/catalog/product/989799

3. Baxpymesa, N.A. KpuBble u noepxHOCTH 2 mnopsjka. IlonsipHas cucremMa KOOpAUHAT.
[Ipaktikym — Marnutoropck: I'OY BIIO «MI'TY um. I'"I. HocoBa», 2009. — 19 c.

4. TopsiueBa, H.A. Teopuss (pyHKLMI KOMILUIEKCHOTO IepeMeHHOro: MeTojuueckue
yKa3aHusl U BapUaHTbl WHAMBHU/YaJbHbIX 3aJlaHUW [/l CTY/€eHTOB BCeX CIleLjuaJbHOCTel —
Marunutoropck: I'OY BIIO «MI'TY um. I''. HocoBa», 2011. — 28 c.

5. I'paueBa, JI.A. Onipefie/ieHHbIM UHTerpai: MeToAuueckKre yKa3aHus [J/isi CTYJeHTOB —
Marunuto-ropck: I'OY BIIO «MI'TY um. I''1. HocoBa», 2010 — 12 c.

6. I'paueBa, JI.LA. OneMeHTbl JIMHEMHON anreOpbl, BeKTOPHOW anrebpbl WU
aHa/IMTHUYEeCKON reoMeT-puu: YdeOHOe mocobue. - Marunutoropck: 'OY BIIO «MI'TY um.
I''1. HocoBa», 2010 — 63 c.

7. I'yruna E.M. JlabopaTOpHBIii NIPaKTHKyM IO CTaTUCTUKe C rnpuMeHeHneM EXCEL:
Mertopa. yka3. AJisi jlabopaTopHbIX paboT 1O MaTeMaTHuecKoW CTaTHUCTHUKe.- MarHUTOropcCK:
oy BIIO «MI'TY um. I'1. Hocosa», 2009 — 40 c.

8. UN3ocoB A.B. TI'apmoHuueckuii aHamu3: MeToguueckue yKa3aHWs W BapUaHThI
3a/IlaHU JIsT CaMOCTOSITe/IbHOM PabOThl M KOHTPOJISL 3HaHWM cryfeHToB. — MI'TY, 2009. — 24
C.

9. Makcumenko, WM.A. Cobbituss u BepositHOCT. Yacte 2: Metoa. ykas. -
Marnutoropck: I'OY BIIO «MI'TY um. I'1. HocoBa», 2010. — 25 c.

10. Masuenko, E.II. TlpousBosHass u juddepenuyan (yHKUuU. IIpakTUKyM.-
Marnutoropck: I'OY BIIO «MI'TY um. I"'1. HocoBa», 2010. — 38 c.

11. Masiuenko E.I1. WccnenoBanue QyHKLMI M nocTpoeHue rpadukoB. ITpakTukym. —
Marnutoropck: I'OY BIIO «MI'TY um. I"'1. HocoBa», 2011. — 20 c.

12. CaBymkmna H.®. Kombunatopuka. CoObiTve u BeposTHOCTb. Yactp I
KombunaTopuka. Anrebpa cobbituii: MeToz. yKasaHUs M0 AUCLUIUIMHe «MareMaThKa» JJist
CTyZeHToB | Kypca Bcex crenuansHocTed. — MI'TY, 2007. — 17 c.

r) IlporpamMmmHoe o0ecieueHue u THTepHET-pecypcChl:

IIporpammHoe obecrieueHue

HaumeHoBaHue o
o Ne noroBopa CpOK JIefiCTBUS JIULIEH3UH

MS Windows 7
Professional(gns  |/[[-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
Far Manager cB0OOHO pacnpocrpadsemMoe 10 0eccpo4yHo
MS Office 2007 |\, 135 o1 17.09.2007 GeccpouHo
Professional
77ip cB0OOHO pacripocTpadsemoe I10 6eccpoyHO

HpOd)ECCI/IOHaJIbeIe 0a3mbl JAdHHBIX U I/IH(l)OpMaI]I/IOHHbIe CIIPABOYHbIE€ CUCTEMbI

HasBaHue Kypca Ccbuika
HanmonaneHas VMH(pOPMaLMOHHO-aHa/IUTUUecKast URL:
cucteMa  —  PoccuMckuM  MHAEKC — HAy4yHOro i

LTuposarus (PYHIT) https://elibrary.ru/project_risc.asp

IMouckoBass cucrema Axkagemusi Google (Google
Scholar)

WudopmanonHasi cucrema - EfvHoe OKHO AocTyma K
MH(OPMaIMOHHLIM pecypcam

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

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




9 Marepua/IbHO-TeXHHYeCKoe o0ecreueHne JUCHUILUTHHBI (MOAY/Is)

MarepuanbHO-TeXHUUECKOe obecrieueHre AUCIUIUTHHBI BK/IIOUAeT:

Tun v Ha3BaHue ayguTopuu OcHallleHVe ayJAUTOpUr

YueOHble ayJUTOpUU [jii TIPOBEJEHWsS 3aHATUM JIeKI[MOHHOro Tuma JIocka,
MyJIbTUMEIUMHbIE CPe/ICTBA XPAaHeHHs], IlepejiauM U NpeicTaBaeHuss MHGOopMaLuu

YueOHble aygUTOPUM [JI1 TIPOBEJIEHWsS TIPAKTUUYECKUX 3aHSTHH, TPYNINOBBIX WU
VH/VBU/IyalbHbIX KOHCY/bTallMl, TEKYILero KOHTPOJ/ISI U TIPOMEXYTOUHOW arrectanuu Jlocka,
MyJIbTUMEIUUHBIA TTPOEKTOP, SKpaH

Komrisiekc MeTofuyecKux pa3paboTOK (pa3fiaTOuHOro MaTepuasa M MeTOJUUecKUX
yKa3aHuM) W\WIA KOMIUIEKC TeCTOBbIX 3a/laHWM [ TOATOTOBKM U TPOBeJeHUs
TIPOMEXKYTOUHBIX U PYOe)KHBIX KOHTpOJIel

[TomerrieHus 11 CAMOCTOSITE/TBHON PaboThl yuarmuxcst [lepcoHa/ibHbIe KOMITBIOTEPHI C
naketoM MSOffice, BrixozioM B VIHTEpHET U C JOCTYTIOM B 3/IeKTPOHHYIO WH(OPMAI[MOHHO-
oOpa3oBareyibHYIO Cpefly YHUBEpCUTETa

[TomereHve [y XpaHeHUs W TMPOQUIAKTHUECKOTO OOCTy>KUBaHUS —y4ueOHOro
obopyzmoBanust IlIkadbl A1 XpaHeHUs] y4uyeOHO-METOAMYECKOW [OKYMeHTalH, Yy4eOHOro
obopyoBaHus U yueOHO-HATJISIAHBIX TOCOOUi



IIpunoxenue 1

YuebHO-MeTOANUECKOE obecrieueHmne CaMOCTOSTe/TbHOU padoThI
oO0yuaronuxcst

[To pgucnunvHe «MaremMaThKa» TIPeyCMOTpPeHa BHeayJUTOPHAasi CaMOCTOSITebHast
paboTa 00yuaromuxcsi, TPOBOAWMAs B BH/E€ CAMOCTOSITE/ILHOIO HW3yuUeHHsl JUTepaTypbl |
MH(GOPMAIIMOHHBIX PECYpPCOB, a TakK)Ke B BUJE PEIIeHWs TUIIOBBIX 3a/au IPH BBITIOJTHEHUU
KOHTPOJIbHBIX PaboT.

ITpumephble KoHmpoabHble pabombi (KP):

KP Nel «/IuHeiiHasi, BeKTOpPHas ajrefpa ¥ aHA/JIMTHYECKasi TeoMeTpHs.
JuddepenuuanbHoe ucuucienne ®OI»

3aganue 1.
Permmte crcteMy TpeMsi criocobamMu: a) MaTpUUHBIM criocobom; 6) o dopmysiam Kpamepa; B)
metonom ['aycca

ettt

1) Haiigure yron Mexay Bektopamu 4 u b , eCIu a:(2;—1) , b:(_Z;ZJ
[TocTpoiiTe faHHbIe BeKTOpbl B cucTeMe KoopAuHaT OXy, a TakKe BeKTOpbI,

3aganmue 2.

msobpaxatomque;  2d+b | a—3b
2) YKakuTe cpeJy HUKeNpHBeJeHHBIX BEKTOPOB OPTOrOHa/bHble, KOJIMHeapHble, a TaKkKe

- 2 =
3=l-3: —1- 4. E=(2: - c:(z;—;—§ ,d=(7;11;8).
KOMII/IaHapHBIE: a=-3;-1; 4], b—(2, =2 1)’ 3~ 3
BLIUHC/HTE TUIOMIA/b TIAPA/LIENIOrPAMMA, TIOCTPORHHOro Ha Bektopax DU C.
3aganue 3. | | | |
Hanmcate ypaBHeHme mnpsmoii AB | ecim A1, 23] , B-1,2-1 | Berucmms
paccTosHMe OT TOUKM A 3TOH mpAMOH [0 TIIOCKOCTH, TpPOXOAAllel depe3 TOUKy B,

N0:-3;9]

TMeprieH UKy IsIPHO BEKTOPY
3aganmue 4.

i —4x+2y*~4y=0
TIprBeuTe K KAHOHMYECKOMY BHJY U TIOCTPOiTe KpuByro X —4X+2y —4y=

3aganmue 5.
Brruncmre npegensr: -
. 1+4x—x" . 3x-arcsin 2x li sz_l_\/S
lim ——— lim————= 1m
a) x>oX+t3X"+2X" . G) x20C0SX—COS"X :p) x-3 x—3
3aganmue 6.
) ,
y 4y =t L
. i 0 . _e4x—x2 X-C[gzt,(;bbb
Haiigure X u 0 ;g pysxouit: a) V= . 6) |
3aganue 7.
y_2x—7
CocTaBbTe ypaBHEHHE KacaTeJbHOM K KDUBOM: X=4 prouke N0 =-1. Hapucyiite

KacaTeJIbHYIO U KPUBYIO.



KP Ne2 «Heomnpe/je/ieHHbII U Onpe/e/IeHHbIH HHTerpain»
1. BblunciuTe HeoripeJesieHHbIe UHTerpasibl

, f 3-5x dx
. f(1+t923x)dx . 2 Jox+x’ . 3 farcsinSxdx _— de

b

2. BblunciuTe orpejiesieHHble UHTerpasibl

O S 0|

o - 45
|1—sin2 x|"dx f dx _[
0 ) 1

x—1 dx
1) ;0 2) € ;3 x—1

37—
2 —
3. Haiigute muiomagu Guryp, orpaHuYeHHbIX TUHUAMU. B 3amaue (6) 1pu 1OCTPOEHUH JIMHUHN
BOCITOJIb3YiTeCh TabMLel Ba)KHEUIIIMX KPUBBIX B TIOJISIPHOM CHCTeMe KOOPZAMHAT:

a) Xy=6 = x+y-7=0 6) p2:2c052¢ ,

b

4. Haiigure AUHY AyTH KDUBOU
5. HaiitTu o00BéM Tesna, oOpa3oBaHHOro BpalljeHHeM BOKpyr ocu OY ¢burypel,

OTPAaHUUYEHHOM JIMHUSIMU: X2+y2£‘4y:0’[) y:¢3~x ) (yS\/B-x)

6. BbIUMC/IUTL HECOOCTBEHHBIM HWHTerpasa Win yCTaHOBUTH €ero paCxoAruMOCThb:

i 3 —x* 4 dx
d —_—
er X | {

1) 0 : 2 3\/(4—)()2

KP Ne3 «®PHII. JuddepenymanbHbie ypaBHeHUA»
i z:ln(4—x2— 2)—alrcsin(Z— )
1. HaiiTy ¥ mocTpouTth 06s1acTh orpefiesieHnst (HYHKIMU y y).

2. HaliauTe yacTHBIe MPOM3BO/HBIE MEPBOrO MOPS/AKa (QYHKIUM:
X+y
X—y

_ .2 2
3. HaiiguTe rpajyieHT cKanspHoro o U=X +y —Z

z=3xy’—sin (X’ +y)+

2 1
U ero MOAyJ/b B TOUKe M(l,—1,2) .

=In(2x°+3y°)
4. s pyHKIMH z=In(2x"+3y B Touke A(l, 1) HaliTH TPOM3BOJHYIO B

HarpaB/IeHHd BeKTopa [=3i+2].
5. Hammcare ypaBHeHMe KacaTeJbHOM IUIOCKOCTY W HOPMaiu K  IOBEPXHOCTH

z:\/9—x2—y2 s touxe M1;2;2)

. =X’ = xy+2y°+2y+1
6. Haiiti HauMeHblllee W HauOosbllee 3HaueHue QyHKImu Z=X —XyT2)y T2Y
B obnacru D X+ty=-5; x=0; y=0.
7. Peumts muddepeHnyanbHple ypaBHeHNS MEPBOM CTereHu

A) xy'—4y—x2620.



T

B)ysine=yly, y(2)=e
B) x(yz—l)dx+y(x2—1)dy20.

8. Pemmrh 5nMHeliHble HeoJHOPOAHble AubGdepeHIMabHOe ypaBHEHWe C TOCTOSTHHBIMU
K03 duLeHTaMu

a) y =3y +2y=(4x+9)e’" . 6) Yy +4y+8y=(x+2)cos3x

9. PellnTh OJHOPO/IHYIO CUCTeMY AW @epeHIuaNbHbIX YPaBHEeHHUH:
X =6x— Y,
y' =x+4y.

IIpuioxenue 2

O1jeHOYHBIE CPe/ICTBA /I NMPOBeieHHs MPOME)XXYTOUHOH aTTecTaljiu

a) Ilnanupyemble pe3ynbTaTbl 00ydyeHHs] U OLIEHOYHbIE CPeJCTBA /ISl MPOBeJeHHUs
NMPOME)XYTOUYHOM aTTecTalMu:

CrpykrypHbiti | Ilnanupyemsle

3/1eMEeHT pe3yJibTaThbl OreHOYHBIE Cpe/iCTBa
KOMITeTeHIUU 00yueHuUs
OK-1 - crioco0HOCTHI0 K a0CTPAKTHOMY MBIIIEHHIO, AaHA/TH3Y, CHHTE3y
3HaTb - OCHOBHbIE MOHATHsA [ 1.  DOPMY/JMPOBKM  OCHOBHBIX TeopeM (CBOWCTB,
n METO/IbI [ [IPU3HAKOB ~M3yYaeMbIX TOHSATUM, HeoOXOJuMble U
MATeMaTrIecKoro JIOCTaTOUHBIE YCJIOBUSI) B M3y4yaeMbIX pa3jienax Kypca.
dHa/Ir3a

2. MeTo/ibl pacKphITHSI HeOMpe/eIeHHOCTel, BbISICHEHUSI
HeTpepbIBHOCTH (PYHKIMU OHOM TlepeMeHHOMU.

3. AJITOpUTM TIPUO/IKEHHOTO BBIUMC/IEHUS (YHKIUU C
rnomMoibio  AuddepeHiiviana; HanMCaHUs  ypaBHEHUSs
KacaTeJIbHOW MpsIMOM (TJIOCKOCTH).

4. ANITOpUTM TIO/THOTO UCC/Ie0BaHus (PYHKIUU.

5. MeTtoAbl BBISICHEHHSI K/IaCCOB HWHTETrPUPyeMbIX
GyHKLMH, a TakKe MeToJbl MHTEeTPUPOBAHUSI OCHOBHBIX
KJIaCCOB (DYHKLIMH.

6. CriocoObl BBISICHEHMSI CXOJUMOCTH HeCOOCTBEHHBIX

WHTerpasjioB
YmeTb - KOPPEKTHO
BBIPAKATH 1 ITpumepHble 3a0aHus u 3a0a4yu
3apganue 1. CocraBbTe alfOPUTM pELLEHHS . . ... 3aJa4H.
apryMeHTHUPOBaHHO i
060CHOBBIBATh 1
3apaua 2. Beiuucnure nipegen no npasuiy Jlonurans *
10JI0KEeHUS inl )
- arcsin{2x - 4
npeZIMeTHOM 0b6/1acTH i
x2-

3HaHUs U MEeTO/I0B
MaTemMaTH4yeCcKoro
aHasmM3a Jisl 1ocTa-
HOBKM U pellleHUs
KOHKPETHBIX TIPH-
K/Ia/{HBIX 3a7a4

3apanue 3. Chopmynupyiite HeobXoAUMOe YC/IOBHE 3KCTpeMyMa
GYHKUMM OZHOM TIepeMeHHOH.

3agaua 4. KakoB reomeTpuueckuil CMBICT OIpeJe/ieHHOTO
VHTerpasa oT JaHHON (DyHKL[MM B JAHHOM HHTepBase B /leKapTOBOU
CUCTeMe KOOpJHWHAT?




CTPYKTypHBIf/i HJ'[EIHI/IPYEMBIE
3J/IeMeHT pe3yJ/ibTaThbl OL[@HOLIHBI@ cpeacTBa
KOMIIeTeHLIMK1 O6quHI/I$I
Bnagets - HaBBIKAMH HCIOJIb-
30BaHusl JIOTUYECKU I 5
UuMepHble NpaKmuyeckue 3a0aHus1
BepHO, apryMeHTH- pumep P o
3apanwue 1. Cucrematusupyiite U 00001UTe BCE K/TIOUEBBIE TIOHATHS
POBAHO U SICHO CTPO-
Y TIpUEMbI pEIIeHUs] THIMOBBIX 3a7jau 1Mo TeMe «[Ipou3BOAHAsA» M
UTh yCTHYIO W THCh- [ ([Tpumenenne NpOM3BOJHOM TpY  WMCCIE[OBAaHMM  (DYHKLMID».
MEHHYIO  p€db  Ha | pesyiprar oopmuTe B BU/E TaOIMLIBL
PYCCKOM S3bIKE, TO- | 3axaua 2. [Ij1s1 pelieHus 3aauM czieslaiiTe CxeMaTUUECKUM YepTex U
TOBUTb U PeNAKTHUPO- | mosyunTe (yHKIMOHATBHYIO 3aBUCHMOCTh 10 YKa3aHHWIO K 3ajaue.
BaTb  TexHU4YecKue | Halimqute obnacth onpenesieHus 3Tok (GYHKIMU IO CMBICTY 3a/jauu.
TEeKCTBI c | Bouncure 3HaueHWst 3ToH (DYyHKIMHM TIpH  TpeX pa3/MYHBIX
MaTeMaTHuYeCcKoii 3HAUeHUsIX apryMmeHTa. Vcciepyiite GyHKOWIO Ha Haubosbllee U
CHMBOJIAKOIA WK HaCHMeHLmee 3HauyeHus1. OTBeThTe Ha BOTIPOC 3aauH.
opmyamu, ry6- | «CeteHne ToHHeN uMeer (opMy NpSIMOYTO/IbHUKA, 3aBEPIIEHHOTO
nonykpyrom. Ilepumerp ceuenuss 18 M. Ilpu KakoMm paguyce
JIMYHO TPEeJCTaB/ISITh o
TIOJTyKpyTa IIoLIafb ceueHus1 OyzieT HauboJbIei?»
COOCTBEHHbIE U M3-| 4o r
03HaubTe pafuyC IMOJyKpyra uepes U BbIpa3uTe IUIOLAJb
BeCTHble  HayyHble S S=5 ( r)
pe3ysbTaThl, BeCTU CeveHHst KaK QyHKIMIO OT T -
JWICKY CCHY; 3apanme 3. Ha Kakoll BbICOTe I HaJ, LIEHTPOM KpYIJIOTO CTOJIa
_ HABBIKAMI 4 | PaAyca a creyer momecTuTs samiy, 4TOObI OCBEILEHHOCTb Kpast
METOIKAMIA cTosia Obwia Haubosbiel? (CaMOCTOSTENbHO TMPOAHATU3UPOBaTh -
6 6A 3HaHWs, MeTOZbl Kakoro pasjena MaTeMaTHUKH IoTpebyroTcs Ans
000DIIEHHS pelleHns JaHHOM 3a/jaun).
pe3yJ/IbTaToB
peleHust
OIIK-4 - TroTOBHOCTBI) C eCTeCTBEHHOHAyYHbIX MO3UIMA OI[€HHMBATh CTPOEHHe,

XHMHYECKUH U MUHepaIbHbIH COCTaB 3eMHOH KOPBbI, MOP(o/IoruuecKue 0CO0eHHOCTH U
reHeTHYeCcKHe THIIbI MeCTOPOXX[AeHHI TBep/bIX NO0/Ie3HbIX HCKONaeMbIX NPH pelleHuH
3a/1a4 110 PalMOHA/ILHOMY ¥ KOMILIEKCHOMY OCBOEHHIO re0pecypCHOro noTeHnuana Heap

3HaThb

- OCHOBHBIE TIOJIOXeE-
HUS TeOpHU TIpefie-
JIOB ¥ HETIPepLIBHBIX
¢byHkuml, rpaduku
OCHOBHBIX
3/IeMeHTapHbBIX
byHKIMM ¥ uX
CBOMCTBA,  OCHOBBI
YKUCIIEHHOTO
pelieHust
TPaHCLIEHZEHTHBIX
ypaBHEHUH,

- OCHOBHBIE T€OpPEMBI
IubdepeHIaIbHOTO
Y WHTErpajbHOrO MC-
uncieHuss  QyHKUuH
OZITHOM M HEeCKOJIbKHX
repeMeHHBIX,
METO/IbI
nrddepeHIIIaTBLHOTO
WCUUC/IeHUS
WCCIeJOBaHKS
(yHKLIMM,  OCHOBBI
YUCIEHHBIX METO/I0B
BBIUUC/IEHUS
orpe/e/IeHHbIX
WUHTEerpasos,

TeopeTnueckue BONPOCHI /IS 3a4eTa U IK3aMeHOB

1 kypc 3umMHsA ceccus (3aueT)

1. Marpuusl U gelictBusi Haf HuMM. CBoiicTBa [eHCTBUH Haf,
MaTpHLIaMHU.

2. Onpepenutenu I u Il nopsigkoB. Onpegenurem N
WX CBOMCTBa.

ropsaKa u

3. Cuctembl IMHeNHbIX anrebpanueckux ypasHenuit (CJIAY) u ux
3aMuch B MaTPUYHOM BHUJE.

4. OO6parHasi MaTpUL|a U ee BLIUKC/IeHUE.

5. Pemenus CJIAY mMaTpyU4HbIM METOJOM.

6. dopmynsl Kpamepa

7. CkansipHOe TIpOM3BeJieHHe /IByX BEKTOPOB U ero CBOICTBa.

8. BekTopHOe npou3sBesieHNe IBYX BEKTOPOB U €ro CBOICTBA.

9. CmMeliaHHOe Mpou3Be/ieHNe TPEX BEKTOPOB U ero CBOMCTBA.

10. OcHoBHasi wufies AaHAIUTAYECKOM TeOMeTpUd, IpUMeHeHUe

BEKTOPHBIX IPOX3BeJ|eHNN.
IIpsiMast Ha NI0CKOCTU. Pa3nmuuHble BUZBI ypaBHEHUM NPSIMOM Ha
MIJIOCKOCTH.

Yron Mexy NpsIMbIMH Ha IUVIOCKOCTH. PaccTosiHue OT TOUKHU [0
TIpSIMOH Ha MJIOCKOCTH.

OJIJTUIIC ¥ ero CBOMCTBA.

T'unepboia u eé cBOMCTBA.

[Mapabosa u eé cBONCTBA.

ITnockocTe B mpocTpaHcTBe. PasiyuHble BHABI ypaBHEHUU
IJIOCKOCTHU B IPOCTPaHCTBe.
Yron wMexpay TIUIOCKOCTSIMU.
MJIOCKOCTH.

ITpsimast B pocTpaHcTBe. PasnyuHble BU/bl ypaBHEHUN NpsIMOU
B IIPOCTpPaHCTBe.

BsavmHOe  pacnosiokeHue

11.
12.

13.
14.
15.
16.
17.

PaccTtosiHue oOT TOYKM Ao

18.

19. TJIOCKOCTH W TIPSIMOM B




CTPYKTypHLIﬁ HﬂaHI/IpyeMble
3/1eMEeHT pe3yJibTaThl OueHouHbIe CpejCTBa
KOMIIeTeHLIMK1 06y‘IEHI/I$I
- OCHOBHbIE THUIIBI TIPOCTPAaHCTBe.
0OBLIKHOBEHHBIX 20. IloBepxHOCTH BTOpPOTO MOPSAKA.
nvhbepeHIaNTbHBIX 21. KpuBas B npocTpaHCTBe.
ypaBHeHwit u | 22 PyHkups. Cr1oco0bI 3a/jaHHsI. 0631aCTb onpepeseHusi. OCHOBHbIE
METOADI X PELUECHI, 23. ?;;Z‘;Tépyfi;fg I;Kfédtfléelfxﬂ(;aeo;??;;i;iﬁ?6ECK0HeqHOCTH.
- OCHOBHBIE TTOHATUA
OZHOCTOPOHHYE TIpeJiebl.
Teopun . 24.BeckoHeUyHO Majible ¥ OecKOHeuHO Oosbinvie (GYHKIMH, CBS3b
BEPOATHOCTEU U Mex1y HuMu. CBOMCTBA GECKOHEUHO MasIbIX (QYHKIIUA.
MaTeMaTH4eCcKon 25. TeopeMsl 0 mipefiesiax. PacKpbITHe HEOTpe/ie/IeHHOCTEH.
CTaTUCTUKU 26. 3ameuaTesibHbIe [Ipefiesibl.
27.CpaBHeHre 0eCKOHEUHO MajbiX (GYHKIWHA. OKBUBAJeHTHbIE
0eckoHeUHO Masible (YHKLUM U OCHOBHBIE TEODeMbI O HHX.
[TpumeHeHHe K BEIYMCIEHUIO TIPe/esioB.
28. HerpepbIBHOCTh (PYHKIIMM B Touke. TOUKM paspbiBa U HUX
KJ1accrprKarys.
29.TIpovsBofHasi (yHKIMM, ee TeOMeTPUUecCKUM U ¢U3MuecKuit
CMBICIL.
30. YpaBHeHus1 ~ KacaTeJbHOM WM HOpPMaJd K  KPHUBOM.
JuddepenuiipyeMocTs PyHKIMU B TOUKE.
31.TIpousBofHas CyMMBI, pa3HOCTH, TIPOU3BeJeHUs], YaCTHOIO
¢byHkupii. TIpon3BoHast C/10KHOHM 1 06paTHOM QYHKIWIA.
32. IuddepeHIiipoBaHe HeSIBHBIX YW TapaMeTPUUecKH 3aJJaHHBIX
dyskouid. Jlorapudmuueckoe auddepeHIpoBaHue.
33. [Ipon3Bo/iHbIE BBHICIINX MOPSAKOB.
34. Mubdepenrman GyHKIMH. I'eomeTpuueckuii CMBICT
muddepeniana. OCHOBHBIE TeopeMbl 0 AuddepeHLanax.
35. ITpumeHenue fuddepeniana K NpUOIMKeHHbIM BEIUMC/IEHHSIM.
36. OcHoBHbIe TeopeMb! JupdepeHMaNIBEHOTO UCUKCTeHus: Pors,
Jlarpamxka u Komu.
37. IlpaBusio Jlonuras.
38. YcnoBusi MOHOTOHHOCTH (YHKIMH. OKCTPeMyMbl (DyHKLIWH.
Heobxoarmoe 1 oCTaTOYHOE YCI0BUS KCTpeMyMa (yHKLMH.
39. Haubosnblilee v HaMMeHbILlee 3HauUeHNsT PYHKLIUK Ha OTpe3Ke.
40.Bemykiocth  rpaduka  ¢yHkimu.  Touku — meperuba.
Heo0xoarmoe 1 JoCTaTOYHOE YCI0BUS TOUEK reperuba.
41. AcuMnToThI rpaduka GyHKINK.
1 Kypc s1eTHssA ceccusi (3K3aMeH)
42. Tlepoobpa3Hasi. Heorpe/ieneHHbI WHTErpan U ero CBOWCTBA.
TabsvLja OCHOBHBIX UHTErPaJIOB.
43. OcHOBHble MeTOZBbl WHTEIpPUPOBaHMS: 3aMeHa IepeMeHHOH M
VHTerprUpOBaHUe 110 YaCTSIM.
44. OmpepeneHHbId MHTeTpa/l Kak Tpefiesl WHTerpajlbHOM CYMMEI,
ero CBOMCTBa.
45. ®opmyna HetoroHa — JleliOHwija. OCHOBHBIE CBOMCTBA
OTIpe/ie/IeHHOT0 MHTerpasa.
46. BelunciieHWe oIpe/ie/IeHHOTO MHTerpasa (3aMeHa NepeMeHHOM,
VHTerpypoBaHWe 110 YacTsM). VHTerprpoBaHMe 4YeTHBIX W
HeueTHBIX (PyHKL[MM B CUMMeTPUYHBIX Npefiefax.
47. HecobCTBeHHbBIE UHTETPAJIBI.
48. T'eomeTprueckue U (pr3UyecKre TPUIOKEHUs OIpe/ielleHHOro
WHTerpasa.
49. Obnacte onpegenenusi @®HII. Ilpezesn, HempepbIBHOCTE.
CgoiicTBa (QyHKIUM, HEIIPepPhIBHBIX B OrPaHUUEHHOM 3aMKHYTON
obsacTu.
50. YacTtHble MPOM3BOJHBIE MEPBOr0O MOPsAKa, X reOMeTprUYecKoe
HCTOJIKOBaHUe.
51. YacTHble IPOM3BO/HbIE BBICIIUX [TOPSALKOB.
52. OuddepentpyeMocTs U TMoJHbI AuddepeHan ¢GyHKLIUH.

MHBapuaHTHOCTHL (hopMbI TT0/IHOTO v depeHImana.




CTPYKTypHLIﬁ HﬂaHI/IpyEMble
3/1eMEeHT pe3yJibTaThl OueHouHbIe CpejCTBa
KOMIIeTeHLIMK1 06y‘IEHI/I$I
53. IlpumeHeHne mnosnHOro AvddepeHiata K IPUOIKEHHbIM
BbIurceHusIM. JuddepeHriyanst BbICIINX TTOPSAKOB.
54. TIpou3sBopHas cyioykHON QyHKIuK. [ToHast Tpou3BOgHas.
55. OuddepentvipoBaHue HesiBHON (YHKLIMH.
56. KacarenpHast IJIOCKOCTb ¥ HOPMa/lb K [IOBEPXHOCTH.
57. DkcTpeMyM (QVHKIMM [BYX TmepeMeHHbIX. Heobxoaumoe u
JIOCTaTOYHOE YC/IOBHE 3KCTpeEMyMa.
58. Hawubosblliee ¥ HauMeHbIlIee 3HaUeHUS] QYHKLUU B 3aMKHYTOMN
obsacTy.
59. OuddepeHryanbHble ypaBHEHUs: OCHOBHBIE TIOHATHSA. 3ajauw,
TIpUBOJSLIMeE K AuddepeHIManbHbIM YpaBHEHUSIM.
60. Teopema cylecTBOBaHMS M  €JUHCTBEHHOCTH  pelleHus
IuddepeHManbHOTO YpaBHEHUS.
61. YpaBHeHUS C pasfe/stOlUMUCS TepeMeHHbBIMHU.
62. OpHopopHble fuddepeHManbHbe ypaBHeHHs 1 opszka.
63. JluHeliHble ypaBHeHUs. YpaBHeHus1 bepHyu.
64. YpaBHeHUe B MOJIHBIX AUQdepeHIranax.
65. [uddepeHimanbHble YpaBHEHHS BBICIIUX TOPSAKOB: OCHOBHBIE
TIOHSATUSI.
66. YpaBHeHUs, JOIyCKarOL1e [IOHKeHNe Mopsi/iKa.
67. Jluneiinsle quddepeHLanbHbIe YPaBHEHHUS BBICIINX TTOPSAKOB.
WnrerpupoBanue JIOY c mOCTOSIHHBIMU K03 dHLIEHTaMU.
68. JluHeliHble HeomHoponaHble OY. CTpyKTypa OOLIEro pelieHus
JIHAY.
69. Meto/ Bapraliy MPOU3BOJIbHBIX MMOCTOSIHHBIX.
70. UnrerpupoBanue JIHAY c mocTOSHHBIMU KO3(pPUIIHEHTaMU U
TIpaBOii YacThIO CIelUajbHOro BU/A.
71. Cucremsl IuddepeHIMaTBHBIX ypaBHEHUH. Teopema
CYyIIeCTBOBAaHMSI U  €JWHCTBEHHOCTH  pelleHWs. MeTop
WCK/TIOYeHHsI JJist peleHust HOPMaJIbHbIX cucTeM
muddepeHManbHBIX YPaBHEHUH.
YMmetn - pemath 3azaud | IIpumepHbie npakmuueckue 3a0aHUs 0151 IK3IAMEHOG U 3a4ema:
o H3y4aeMbIM 1. Peruts MaTpuuHoe ypaBHeHue X+3(A-B)=4C, rae
TEOPeTUYECKH A= 1 3 |3 8 _|8 6
pasjjenav; -2 -4 -7 5 -3 9
- obcyxpats 2. PelluTh CHCTEMBI JIMHEHHBIX anrebpanyecKUx ypaBHEHHWH 10
crocoosl ¢opmynam Kpamepa, MaTpu4HbIM MeTOZIOM, MeTogoM ["aycca:
3¢ beKTUBHOTO ‘ y
o LASAES S
b depeHIHaTbHbIX \ 1 j J | 1 7 ] |

ypaBHeHUN U  UX
CUCTeM; OTIpeJesisiTh
3¢ hHeKTUBHOCTD
pelleHus 3a/lauy,
TIO/TyYeHHOT0 C
TIOMOLI[BIO
YKC/IeHHBIX METO/IOB;
pacriosHaBaThb

3¢ deKTUBHBIE
pe3yJbTaThbl
0b6paboTku
JKCTIepUMEeHTaTbHbBIX
JAHHBIX oT
He3(pHeKTUBHBIX

AAAA, .

3. daHpl  KOOpDAWHATHI ~ BEpUIMH  THUPaMUABI
AlLEe, Alzzl, Al-Lo1), Al-46-31.
' = Havru:
1) gmny pebpa A oy yron Mexay pebpamu Ay A
AAA
3) yron mexay pebpom Y TpaHblo S 4)

AAA
/10118 b TpaHu £ %5 5) 00beM TUpPaMU/IBL.

4. B TpeyronsHuKe c BepimivHamu A(2,1), B(5,3), C(-6,5) Haiitu
JUIVHY BBICOTBI U3 BEPILUHBI A.

5. Hammcare KaHOHUYeCKUWe U IapaMeTpuyeckKue ypaBHEHUs
TIPSIMOHA, Tipoxozsieii uepe3 Toukd M(2,1,-1) u K(3,3,-1).

6. CocTraBuTb ypaBHeHHe IUIOCKOCTH, MPOXOJAIeN yepe3 TOUKU
A(1,0,2), B(-1,2,0), C(3,3,2).

7. Jloka3atb, UTO IpsIMble NapassebHbl:




CTpyKTypHBII IInanupyemsle
3/1IeMeHT pe3y/bTarthl OueHouHbIe CpejCTBa
KOMIIeTeHLIMK1 06y‘IEHI/I$I
x+2_y-1_1z [X+y_Z:0 ()
3 -2 1 4 L
8. Belunciure npegiessl:
1+4x—x" . 3x-arcsin 2x
i u2en A lim v 3y
a) x@XE3XT+2XT . g x30C0SX—COS°X ; )
. 2x=1-45
lim————
x=3 X— 3 .
dy )
d_ — e4 X=X
9. Haiigure X i QYHKIUWA:  a) Y= . 0)
V=02t bt
.\28
10. BerunciuTs: (1-1)
y N fsin3x-c055xdx
111. HaiiTu Heonpe/ie/IEHHBIM WHTErpaa:  a) s
1-cos x dx ;
6) (x—sinx)’ B) J'(2X+5)'€ dx.
/20
' f xdx
i Vx%+5
12. BLIUMC/IMTE ONpefie/leHHbIA uaTerpan = 2 VX
13. Haiftu  myomjafp  Qurypbl,  OTpaHWYEHHOW  JIMHUSIMU:
2
x=4, y'=4x.
14. HatiTu © moctpouTb o6nacte onpefeneHus — (QYHKIWH
2.2 3
u=V9—x’= y*+(x—y)
15. Haittu TIO/THBIN muddepenrman byHKIIM:
3 .
Z=Xx"Iny-sin2xy.
16. HaifTi yacTHble TIPOM3BOJHbIE TIEPBOTO TOPsiAKA (PYHKIMU:
2 3
z=5x"y +In(x+4y).
17. HanncaTh ypaBHeHHe KacaTesJbHOM IUIOCKOCTH W HOpPManud K
— w2y 2
TI0BEPXHOCTH Z _\/X +y B Touke (3, 4, 5).
2 —1,,2
18. Pemmite 3agauy  Komm: y cos x dy_(y +1) dx
yl0/=0
19. Hatizute o6mee pemeHde guddepeHUanbHONO  ypaBHEHHUsS
y +y=e"
20. Pemuth 0fHOPOAHYIO crucTeMy AuddepeHIMaTbHbIX YpaBHeHUI]:
X =6x— Yy,
y': x+4y.
Bnagets - npakTuueckumu | IlpumepHbie npuk/iadHbie 3adauu u 3a0aHus
HaBbLIKAMU Al;0;1) B(4; 4; 6)
S — 3apaua 1. [IpoBepuTh, n€XaT U TOUKU > s
MaTeMaTUYeCKuX C(2; 2; 3) u D (10; 14; 17) B O/THOM TIJTIOCKOCTH.
NOHATUI M MeTozoB | 3agaua 2. ITpu mocTpoeHNH BUCsSUEro MocTa vepe3 peuky «Tuxas» u
(M3yuaeMbIx BbISICHEHUM HaJIe)KHOCTH COOPY’KEHHS, CTy[eHTbl CTPOMOTpsza
paszieson CTOJIKHYJ/TUCH C PellieHreM CIeflytolel 3a/1auu:
MaTeMaTHKH) npH Tpoc, nozBelleHHbIH 3a [Ba KOHL[a HA OJUHAKOBOW BBICOTE, UMeEeT
— ¢dopmy nyru mapabosbl. PaccTosiHue MeXIy TOUKaMM KperleHWs

paBHO 24 M. I'nybuHa rpornba Tpoca Ha pacCTOSHUU 3 M OT TOUKH




CTpyKTypHbIi [Inanvpyemeie
3JIeMeHT pe3yJ/IbTaThl OueHouHbIe CpejCTBa
KOMIIEeTeHLIUU o0yueHust
MPUKIaJHBIX 3aiau; | Kperienus paBHa 40 cm. Omnpegenuth raybunHy mporuba Tpoca
- HaBbIKaMu | TOcepeiviHe MeXX1y KperieHUsIMU.
0600111eHMS N =(1: 2:
H 3apava 3. Haiitu pabory CUJIBI F (1’ 2 5)
pe3y/bTaToB
3JIEKTPOCTATHUECKOTO TI0JIsT, TI0 TIePEMEI[eHHI0 3/IeKTPUUYeCKOro
el1eHust
P ’ M, =(0; 4;2) M, =(4;7;4)
pe3y/bTaToB 3apsifia U3 TOUKU B TOUKY .
obpaboTku m XZCosX
CTaTUCTUYECKOI'O 3aganue 4. [TokaxuTe, 4To mpefen x>» XTCOSX  ge MokeT GBITH
3KCHepI/IMEHTa; BbIUMC/IEH T10 TIpABUJIY JloruTans. Haﬁ,[[HTe STOT TMpejena APpyrum
- CHOCO6aMI/I CIriocoboM.
OLIeHUBAHUS 3apanue 5. 3aBMCUMOCTb TyTH OT BPEMEHU TIPH TPAMOIMHEHHOM
13 50
3HaUMMOCTH 1 s==13+2¢t2-3
[paKTHIECKOU IIBYDKEHWH TOUKH 33/IaeTCsl ypaBHEHUEM 3 , T71e
TIPUTOAHOCTH s t
- OyTb B M, a BpeMsi B C. Bpluucivre ee CKOpOCTb U
MOTyYeHHbIX =4
pe3y/IbTaToB yCKOpeHye B MOMeHT Bpemenn L —4C

2
x)=3-x"
3agaua 6. K rpaduky ¢yHKUMM f {] B €ro TOYKe C
abcrpccoit™0 = lnpOBe,qua KacatesbHas.  Halitu  miommiags
TPeyrosbHUKa, 00pa30BaHHOTO  KacaTelbHOW W  OTpe3KaMu,
0TCeKaeMbIMH €10 Ha OCSIX KOOp/IUHaT.
3apgaua 7. B napke aTTpakiMoHOB ropoja N OAMH M3 OTpe3KOB

TPA€KTOPHWU  [BW)KEHUA TI10e3/1a B «AMepI/IKaHCKI/IX rOpKax»

s(t)=Asin(w t+¢,)

TipeZicTaBsisieT co00M CHMHYCOUAY:
A, @, ¥ ® — M3BeCTHbIE UMCIa.
OmnpefieUTh yroj HakJOHa K TOPU3OHTY IOCETUTENs] aTTpaKL[MOHa
. B MOMEHT BpeMeHH t; ero ABUKEHUSI TI0 3TOMY OTPEe3KY.

3aganme 8. IlogymaiiTe, C TOMOIIBIO CPeJCTB KakKOro paszesa
MaTeMaTHUKU MOXXKHO pellUTh CeYIOLYIo 3a7auy.

«[dns ybOpKM CHera Ha yaWLaX TOpofia  HCIOMB3YIOTCS
CcHeroyOopouHbie MammuHbl. OHH pabOTalOT B TeueHWe CBET/IOr0
BpeMeHU CyTOK C 6 o 18 uacoB ¢ MOCTOSIHHOM CKOPOCTBIO YOOpKH
cHera 400 (m*u). M3MeHeHue o0bemMa CHera, BbINAZAIOLIEr0 Ha
yIWLBl TOpoJla B TOpOZe B TeueHHWe CYTOK, MOKHO OITMCaTh

as 2
— =120 -5z .
dt 'meS(I]_

by
BhIMAaBLIEro0 3a BpeMs t (B yacax), 0<£r224. B vomenr BpeMeHU

1=0ya yaunax ropoga Jexur 1000 m® cHera. YcTaHOBHUTe
COOTBETCTBUE MEXJy BpeMeHeM t U 00bEMOM CHera, JieXKallero Ha

St
y/jLax ropoja ( ) »
CocTaBbTe MaTeMaTH4YeCKyr0 MOJeJib STOW 3a/jaud U PeLuTe eé.

, T7Ie

ypaBHeHHeM obbem chera (B M%),
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