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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb gucumMnnuHbl: 3aknagka marematudeckoro oyHaaMeHTa Kak CpefcTBa M3ydeHUs OKpyKarLwwero Mvpa
ONS YCNELHOro 0CBOEHUS ANCLMMNIIMH €CTECTBEHHOHAYYHOro M NPOdeCCMOHANbHOIO LIMKIOB.
1.2 3apgaum gUCLUMUNIIUHBI:

. NpuBUTME W pasBUTUE MATEMaTUYECKOrO MbILLEHUS,
. BOCMUTaHWE JOCTaTOYHO BbICOKOV MaTeMaTU4ecKol KymnbTypbl,
. 0CBOeHMe oby4YaeMbiMUMaTEMaTUYECKMX METOAOB U OCHOB MaTeMaTUYECKOro MOAENMPOBaHMS.

1.3 Tpe6boBaHMA K NpeABapUTENbLHOW NOAroToBKe OOy4aloLerocs:

MpeaBapuTenbHas NoaroToBka npegnonaraeT co3gaHne OCHOBbI ANt dOPMMPOBaAHUSA KOMMETEHUMIA, YKa3aHHbIX
B N. 2, NPY U3YHYEHUN OUCUUMNIINH:

dunsmka

WHdopmaTuka
Anrebpa n reomeTpus

2 KOMMNETEHUWU OBYYAIOLLETOCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA OUCLUNIUHDbI

OlNK-1: Cnoco6eH NpuMeHATb (pyHAAMeHTalNbHble 3HaHUA, NONy4YeHHble B 0651aCTU MaTeMaTUyYeCcKnxX u (unm)
eCTeCTBEHHbIX HayK, 1 UICMOMb30BaTb UX B NPO(eCCUOHaNbHOM AeATEeNbHOCTH

3HaTtb: - 6a3oBble TeopeTun4ecKkmne noJioxKeHnqa B obnactu matemaTMyeckoro aHanmaa.

Ymetb: - wucnonb3oBatb 6a3oBble TeopeTn4eCKme noJyiIoXXeHna mMaTtemMaTtndeckoro aHanmsa B I'IpOd)eCCVIOHaJ'IbHOVI
DeATenbHOCTUN.

BnapgeTb: — HaBblkaMu BbIGOpa METOAOB PeELUEHUst 3a4a4 NPodeccMoHarnbHON AesATeNbHOCTU HAa OCHOBE TEOPETUYECKMX
MONOXXEHUI MaTEMaTUYECKOro aHanvaa.

OlNK-2: CnocobeH ucnonb3oBaTb U aganTMpPOBaThb CyLIECTBYIOLME MaTeMaThYecKkue MeToabl U CUCTEMbI
nporpaMmMmMpoBaHusl ons paspaboTKu U peanusauum anropMTMoB pelleHUs NPUKNagHbIX 3agad

3HaTb: - COBpeMEHHbIe MaTeMaTndyeckme MetToabl MmaTteMaTu4ecKkoro aHanumsa.

YMeTb: - ucnonb3oBaTb WU ajanTupoeaTb COBpPeMEeHHble MaTeMaTundeckne MeTodbl MaTeMaTUdecKoro aHanusa Aanda
pa3pa60TKM n peanun3aunn anroputMoB pelleHna npuknagHbixX 3agad.
Bnapetb: - HaBblkaMy MWCMNONb30OBaHUA M agantauum COBpPEMEHHbIX MaTeMaTun4yeCknx meTonoB MaTemMaTu4ecKoro

aHanusa ans paspaboTku U peanusaumm anroputMOB peLIEHNs NPUKNagHbIX 3agay.

OMNK-3: Cnoco6eH NpuMeHATb U MoaucuunpoBaTb MaTeMaTUUYecKMe Moaenu AN pelleHus 3agay B o6nacTtu
npoceccruoHanbLHOM AeATeNbHOCTU

3HaTb: - MaTeMaTMyeckMe MoAenu MaTeMaTMyecKoro aHanu3a, MCcnonb3yemble AN pelleHus 3adad B obnactu
npodeccnoHanbHON AeAaTenbHOCTH.

YMeTb: - NpUMEHATb U MoAUULUMPOBaTL MaTeMaTMyeckme MOAeny maTtemMaTUyYecKoro aHanuaa Ons pelleHus 3agad B
obnacTu npodeccuoHanbHon AeATenbHOCTU.

Bnapetb: — HaBblkamMy MNpUMEHeHMs U MoauduKauum MmaTemMaTudeckux Moaenen MaTemMaTudeckoro aHanusa ansg
pelueHus 3agay B 06nactM npodeccroHanbHOM 4eaTeNnbHOCTH.




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
a % paboTta
5 &~ dopma
HaumeHoBaHue 1 cogepxaHve pasgenos, TeM 1 8 o0 CP TeKyLIero
Yy4€OHbIX 3aHATUN % o.(?, TNek. Mp. (4acnl) y
S KOHTpOns
< | (yacbl) | (vachbl)
Pasgen 1. OuddepeHunanbHoe wucuyUcrieHne dyHKUnm
OAHON NnepeMeHHom
Tema 1. Npenen, HeNpepbIBHOCTb.
Mpenen nocrnenoBaTenbHOCTH " yHKLUMM.
3ameuaTenbHble Npegernsl.
BeckoHeYHO Manble M uX CcpaBHeHWe. beckoHe4vyHo
fonbLune n ux 8 8 8
cpaBHeHve. HenpepbiBHOCTb. TeopemMbl 0O  QYHKUUSAX,
HernpepbIBHbIX HA OTPE3KeE.
Tema 2. lNpoussogHasu gudpdepeHuman.
OnpeneneHve u reomMeTpuyeckuin CMbICNT NPOU3BOOHOW. K
Mpou3BodHbIE  OCHOBHbIX  3MEMEHTapHbIX  (OYHKLMIA.
MpousBogHas  cnoxHon  pyHkumMn.  OudbcbepeHunan.
Teopembl 0 aAuddepeHUMpyeMblix MYHKUMAX. [Mpasuno 8 6 8
JNonutana. ®opmyna Tennopa.
Tema 3. NccnepoBaHue hyHKUNN.
MpuaHaknm BoO3pacTaHMs U yObIBaHUSA.  JKCTPEMYM,
Heobxoammoe ycnosue, OOCTaTOYHbIE yCroBu4.
Kputepun  Bbinyknoctn.  ACUMNTOTHI. MmobGanbHbIn 1 6 6 6
KCTPEMYM
Pasgen 2. IHTerpanbHoOe ncuncnexme
Tema 4. HeonpeaeneHHbIn HTerpan.
OnpegeneHue, CBONCTBA, 3aMeHa NEPEMEHHOMN,
WHTErpMpoBaHve no yacTam, WHTErpMpoBaHune
paLMoHanbHbIX Apo6eit Y MPPaLMOHASTbHBIX BbIPAXEHWIA. 8 8 8
Tema 5. OnpeaeneHHbIN nHTerpan. K
OnpegeneHne, CcBOWCTBA OMNPEAENEeHHOro MHTerpana,
Teopema bappoy,
dopmyna HbtloToHa-JleitbHuua. 3ameHa nNepemMeHHOW,
WHTErpMpOBaHME MO YaCTsIM. 4 6 10
HecobcTBeHHbIM nHTerpan. lMpunoxeHus onpeaeneHHoro
WHTEerpana.
Utoro B cemecTpe (Ha kypce ans 3A0) 34 34 40
KoHcynbTauumn n npoMexyToyHasa attectaums (Ok3ameH) 2,5 33,5
Pasgen 3. Paabl 2 K




Tema 6. Yncnosble U cTeneHHble paabl.

MpwusHakm CXOANMOCTU YMCNOBbIX pSaoB,
PYHKUMOHAmMbHbIE  psdbl, pPaBHOMEpPHas CXOOUMOCTb,
CTeneHHble psabl, Teopema Abens.
OudbepeHBUnpoBaHEe U UHTErpupoBaHUE CTeneHHbIX
psgos, pag Tennopa.

Tema 7. Pagpl Oypebe.

PasnoxeHne KycO4yHO HenpepbiBHOW (yHKUMM B psj
dypbe. MNMonHoTa

TPUrOHOMETpMYEecKon cuctembl. CBs3b € 3agaden
Hauny4yLero NPUBNMKXeHns.

HepaBeHcTBO Beccens u paBeHcTBO [MapceBans.

Pasgen 4. OuddepeHunanbHoe wucuyucrieHne dyHKUUin
HECKOJTbKUX NepeMeHHbIX

Tema 8. YacTHble NPoOn3BOAHbLIE W MNONHbIV
anddepeHuman.

OnpepeneHne U1 reoMeTpuUYEcKMn  CMbICIT  YaCTHOM
npoussogHon. [duddepeHunpoBaHne CroXHON YHKUAUN.
paguneHT. MpoussogHas no HanpasneHuto.
OvddepeHuman. KacaTtenbHaa nnockoctb. Teopema O
HEesABHOM (PYyHKUMMN.

Tema 9. SKCTPEMYM (DYHKLIUM HECKONBKUX NEPEMEHHbIX
Heobxogumoe  ycnoeBme  akcTpemyma.  [ocTtatouvHoe
YCroBWe 3KCTpeMyma. YCroBHbIN

OKCcTpemMyM.

Pasgen 5. KpaTHble 1 KpMBONMHENHbIE MHTErpansi.

Tema 10. [IBOMHOM N TPONHOW UHTErpansl.

OnpegeneHne w reoMeTpUYECKUn  CMbICA  OBOWHOIO
WHTerpana. OnpepeneHue TPOWHOrO WHTEerpana.
BbluncneHve  kpaTHbIX  MHTErpanoB  CBEAEHUEM K
NMOBTOPHOMY WHTerpany. 3ameHa nepemeHHon. lNepexon
K MONSIpPHBbIM U chepnyeckuM KoopanHaTam.

Tema 11. KpuBonNuHenHbIE UHTErpansol.

KpuBonuHerHble uHTerpansl 1-ro n 2-ro poga. ®opmyna
"puHa. Ycnosus

HEe3aBMCMMOCTU OT NyTW. [TOBEPXHOCTHBIEUHTErparbI.

Tema 12. OnemeHTbl TEOPUUN NONA.

pagueHT, puBepreHuusl, potop. LiMpkynsums mn notok
BEKTOPHOro nornsi. ®opmMyrebl

Maycca-Octporpagckoro n Ctokca.

UToro B cemecTpe (Ha kypce ans 3A0)

KoHcynbTaumm n npoMexxytodHasi attectaums (Ok3ameH)

8 8 8
6 6 6
4 4 4
4 4 4
4 4 4
4 4 4
4 4 10
34 34 40
2,5 33,5

Paszgen 6. OCHOBHble MNOHATUA U CTPYKTYpbI
MaTeMaTM4ecKoro aHanmsa




Tema 13. MeTpuyeckue npocTtpaHcTsa. Nprmepsl.
HenpepblBHblE OTOOPAXXEHUA METPUYECKUX NPOCTPAHCTB.
MMonHble MeTpuyeckne NPoCTpaHcTBa.

EBknuaosbl npoctpaHcTBa. CkanspHoe mnpounsBedeHue.
Axcnombl. CBoMCTBA.

BaHaxoBbl 1 M'MNbGepTbl NPOCTPaHCTBA.

MonHble opToroHanbHble cuctembl. Psabl ®dypbe B
rMnNbOepTOBLIX NPOCTPAHCTBAX.

MprHUMN CXXMMatoLWmX 0TOBpaXKeHN 1 ero NPUMEHEHMS.

Pasgen 7. NoHATME TONONOrM4ecKkoro NpoCcTpaHCTBa

Tema 14. TloHATME TOMONOMMYECKOrO0 MPOCTPaHCTBa.
CBoncTBa OTKPBITBIX W 3aMKHYTbIX MHOXeCTB. [loHATME
oKpecTHoCcTM Toudku. OTgenvmble unu  xaycgopdosbl
NpoCTpaHCTBa. OunckpeTHble Tononornyeckne
NpoCTpaHCTBRa.

MoHaTne 6a3bl Tononoruu. MNMoHaTne cyeTHon 6asbl

Pasgen 8. CxoOoumocTb B TOMOMOMMYEeCcKnX
npocTpaHcTBax

as

Tema 15. Knaccudpmkauma  Tovek  NOAMHOXecCTBa
TOMOMOMMYECKOro  MPOCTPaHCTBA:  BHYTPEHHWE  TOYKM,
npefernbHble TOYKW, TPaHUYHbIE TOYKW, W30NMPOBaHHbLIE
TOYKWN. BHyTpeHHuWe, npegenbHble W TPaHUYHbIE TOYKU
NoAMHOXeCTBa TOMOIOrMYecKoro NpoCcTpaHCTBa.
KomnakTHble MHOXeCTBa TOMONOrMYECKoro
npocTpaHCcTBa.

Mpumepbl. KomMnakTHble MHOXeCTBa B  METPUYECKMX
npocTpaHcTBax.

Pasnen 9. "omeomoppr3ambl TOMNONOrNYECKNX
NpOCTpaHCTB

Tema 16. [loHaTne romeomMopduramMa TOMONOrMYECKUX
NPOCTPaHCTB. Komnoanuuns roMeoMopgn3mMoB.
Tononoruyeckasi 9KBMBANEHTHOCTb WM TOMONOMMYECKUI
TMn. FomeomopnaMm umHTEpBana WM YUCMAOBOW MPSIMOMW.
"loMeoMOopdr3M OTKPLITOrO Kpyra 1 YACNOBOW MITOCKOCTU.

Paszgen 10. JInHun B eBKIIMAOBOM NPOCTPaHCTBE

Tema 17. BekTopHas QYHKUMSA CKangpHOro aprymeHTa.
MNoHaTne nuHuu. Magkme nuHuu. KacatenoHas. [OnvHa
aym. KpuBunaHa u kpyyeHve nuHmin. BuHtoBas nuHus.
MoHdaTne MOBEPXHOCTH. magkue MOBEPXHOCTH.
KacatenbHas NSIOCKOCTb n HopMarb. MepBas
KBagpatuyeckass copma noBepxHocTu. KpuBuaHa KpuBom
Ha MOBEPXHOCTH.

Pazgen 11. OcHoBbl MaTeMaTnyeckon onsnkm




Tema 18. YpaBHeHus rmnepbonunyeckoro tvna. BonHoBoe

ypaBHEHNe.
YpaBHeHus napabonnyeckoro Tvna. YpaBHeHus
TennonpoBogHOCTM U anddyann. 7 7 6

ypaBHeHMH aNnnnMnTn4eckoro Tuna. YpaBHeHMe Jlannaca.

Utoro B cemecTpe (Ha kypce ans 3A0) 34 34 40
KoHcynbTaumm n npoMexytoyHasi attectaums (Ok3ameH) 2,5 33,5
Bcero koHTakTHasa pa6orta u CP no gucumnnuHe 211,5 220,5

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoektupoBaHue y4eGHbIM NiaHOM He NpesyCcMOTPeHO

5. OMMMCAHUE NOKA3ATENEW, KPUTEPUEB, CACTEMbI U CPEQCTB OLIEHUBAHUSA PE3YJILTATOB
5.1 MNoka3aTenu oLleHUBaHUA OBYYEHUA

Koo komneTteHuun

MokasaTtenu oueHnBaHUA pe3ynbTaTtoB O6y‘-IeHMH

OTTK-1

JemoHcTpupyeT 3HaHMa 6a30BbIX TEOPETUYECKUX MONOXEHMN B 06nacTu

Wcnonb3yeT 0a3oBble TeopeTudeckue MOSOXKEHUS MaTeMaTU4Yeckoro aHanmMsa B
npodeccroHanbHOn AeAaTeNbHOCTH.

Brnageer HaBblkamu BblbOpa METOAOB pelleHus  3agad  npodeccuoHanbHON
[edATenbHOCTN Ha OCHOBE TEOPETUYECKNX NOMOXEHUI MaTeMaTUYECKOro aHanmnsa.

OrlK-3

3HaeT MatemaTtudeckme MogenuM MaTeMaTU4ecKkoro adanusa, ucnonb3yemble Ans
peLueHus 3agad B obractu npodeccmnoHanbHoM AesTEeNbHOCTU.

YMeeT npumeHaTb U MogudmumpoBatb mMaTtemMaTMyeckue MOAEenu martemaTuyecKoro
aHanu3a Ansa peweHuns 3agad B obnactun npodeccnoHanbHom A4eAaTenbHOCTH.
O6napaeT HaBblkaMy MNPUMEHEHWsT U MoauduKauMM MaTeMaTUYeCcKMX Moernen
MaTeMaTMyecKoro aHanu3a Ans pelleHus 3agad B obnactu npodpeccroHanbHon
OeAaTenbHOCTU.

Orl1K-2

ﬂeMOHCTpVIpyeT COBpEMEHHbIEe mMatemMaTndeckme meTobl mMatemMaTn4ecKkoro
aHanmsa.

YMeeT wncnonb3oBatb WU afantupoeaTtb COBpeMeHHble MaTeMaTtundyeckme MeToabl
MaTeMaTtn4eckoro aHanmsa pans pa3pa60TKM n peanusaumm anroputmMoB pelleHuA
NPpUKNagHbIX 3agav.

O6napgaeT HaBblkaMX WUCMONb30BaHMSA M aganTauum COBpPEMEHHbLIX MaTeMaTU4eCKUX
MeTogoB MatemMaTu4ecKoro aHanusa ansa pa3pa60TKM n peanunsaunum anropuTMmoB
peleHna NpuknagHbixX 3agayd.

5.2 Cucrtema n KpuTepun oLeHUBaHUSA

LLikana oueHnBaHuA

Kputepun oueHnBaHUsi COOPMUPOBAHHOCTU KOMMETEHLMIA

5 (oTnnyHoO)

YcTHoe cobecenoBaHne MucbemeHHasn pabota
O6yvatowmics nokasbiBaeT
BCECTOPOHHee, cucTeMaTmyeckoe n
rnybokoe 3HaHVe OCHOBHOTO n

JononHuTensHoro yyebHoro MaTtepuana,
ymeeT CBOOOAHO BbIMOMHATL — 3agaHus,
NPeayCMOTPEHHbIE  MPOrpaMMoii;  YCBOMI
OCHOBHYIO M 3HakoM C [OOMOSIHUTENbHOW

~ g NpUMeHATb  MaTeMaTuyeckuin  annapat
PEKOMEHZOBaHHOW nUTepaTypon; MOXeT

06BACHUTD B3aNMOCBS3b OCHOBHbIX
o 3TO HeobxoaMMo, MOXeT MpeacTaBUTb €ro
MOHATUI AUCUUMMUHBI B MX 3HaYeHUN Ans N
N - | rpadonyeckn. lMonyynn npaBuiibHbIA OTBET U
nocneaytoLlemn npoceccnoHanbHom

. MOXET ero UHTEPNPETNPOBATD.
OEeATENbHOCTU;  MPOSBRSIET  TBOPYEcKue

CMOCOBHOCTM B MOHMMaHUK, U3MOXEHUN W
ncnosnb3oBaHn yqe6Horo MaTtepuana.

4 (xopoLuo)

O6yyvarowminca nokasbiBaeT [OCTaToyHbln | Ofyyarwmincs OeMOHCTpUpYeT [OOCTaTovHoe
YPOBEHb 3HaHUN B Mpedenax OCHOBHOIO | MOHMMaHWEe  YCNoBMSI  3agjadn,  BriageHue
y4yebHoro martepuana, 6e3 CyLleCTBEHHbIX | HAaBbIKaMW €ero aHanmsa, Bblbopa HYXXHbIX
ownBOK BbINOSMHAET NPEeayCMOTPEHHbIE B [ 3aKOHOB M dopMyn  Ans  ee  peLueHus.
nporpamme 3afaHus; YCBOWUN OCHOBHYIO | [lonyckaeT He3HauyuTerbHble MOrpeLuHoCTU Mnpu

O6yyvaominca OeMOHCTpUpyeT  MpaBuIlbHOE
noHMMaHWe  YyCcnoBus  3ajayv, BnageHue
HaBblkaMy €ro aHanu3a, Bblbopa HYXHbIX
3aKOHOB M bopMyn Ans ee pelweHus. Ymeet

peanu3auunn nnaHa pelweHnda 3agadn un, ecnm




nutepartypy, pPeKoMeH0BaHHY0 B
nporpamme; crnocobeH 0B6bACHUTL
B3aMMOCBS3b OCHOBHbIX MOHATUIA
ONCUMNNUHBI npu OOMONMHUTENBHbIX

BOMpocax npenogaBaTterns. ,D,OI'IyCKaeT He
CyLleCTBEeHHbIEe NMOrpewHoCT B OTBETE Ha

NpYMEHEHMN MaTeMaTU4eckoro annaparta ans
peanusaumu nnaHa pelueHus 3agadn Monyqmn
npaBuUrbHbIii oTBET, HO UCMbITbIBAET
3aTpydHEHWsI C ero uHTepnpeTaumen.

3 (yooBneTBOpuUTENbHO)

3K3aMeHe " npuv BbIMOMTHEHWM
9K3aMEHAUMOHHbIX  33aaHuiA, yCTpaHsieT

nx 6e3 noMmoLLmM npenogasarens.

Ob6yvatowmincs nokasbiBaeT 3HaHUA

OCHOBHOrO  y4yebHOro  MmaTtepvana B

MUHUManNbLHOM 06bemMe, HeobxoaMMOM

ONns JanbHenwen y4yebdbl; cnpaensieTcs c

BbINONMHEHNEM 3agaHun,

npesyCMOTPEHHbIX nporpammon, | OByyarowmincss BHUMKAET B CMbICIT  YCIOBUSA

gornyckasi npy 3ToM 0O0rnbLIOEe KONMMYECTBO
He MpUHUMMManbHbIX OLIMOOK; 3HAaKOM C
OCHOBHOM nuTepartypon,
peKoOMeHAOBaHHOW NPOrpamMMONn.

[onyckaeT cyllecTBEHHbIE MOrPeLUHOCTH
B OTBETE Ha 9K3aMeHEe W MpU BbIMNOMHEHUM
3K3aMeHaUMOHHbIX 3agaHui, Ho obnapaet

HeobxoanuMbIMK 3HaHNAMMU ana nx
yCTpaHeHus noa pykoBoACTBOM
npenogaBartens.

3agavyn, NoHMMaeT nnaH ee pelweHnd, ogHako,
HE MOXeT B TMOMHOW Mepe C MNOMOLLbIO
MaTemMaTU4ecKoro annaparta peanu3oBaTb ee
peweHne.MoxeT coenaTb PUCYHOK WM CXeEMYy,
NOSACHSIOLLYIO peLleHne 3a0aqun.

2
(HeyooBnNeTBOPUTENBHO)

O6yuvatowmiica obHapyxusaeT npobenbl B
3HaHUSAX OCHOBHOrO y4ebHOro mMatepuana,
JONycKaeT MpUHUMNUanbHbIE OLWMOKN B

BbINOSIHEHWMN npeayCcMOTPEHHbIX
nporpaMmMon  3adaHui, He 3HakoM C
pekoMeH40BaHHON nutepatypon, He

MOXeT ucnpasunTb AONyLLIEHHbIE OLUNGKMN.

OO6yyvaromincs He MOXET MNpoaHanM3npoBaTb
yCcrioBue 3ajayu, HameTUTb MNnaH ee peLleHus,
He BrageeT MaTemMaTMdeckMMm  annapartom.
MpencrtaBneHve dyxon paboTbl, OTKa3 oOT
BbINOMHEHUS 3a4aHUs

5.3 TunoBble KOHTPOJbHbIE 3a4aHuA n/vnu nHble MaTepuanbl, UCnonb3yemMbie ONnA OUEeHKN pe3ynbTaToB

oby4eHus

5.3.1 TunoBble KOHTPONbHbLIE BOMPOCHI

Ne n/n

$opMynMpoBKKU BONPOCOB

Cemectp 1

Mpr3Haky cyLlecTBOBaHUS Npeaena.

Mpenen nocnenoBaTenbHOCTM U Npeaen yHKUWUK: onpeaeneHus.

Touykn paspbiBa (PYHKLMKU, UX KNaccudukaums.

Hel'lpeprBHOCTbZ onpeperneHune, TeopemMbl O (byHKLI,I/IFlX, HenpepbIBHbIX HA OTpe3Ke.

3amevaTenbHble npepnenbl

CpaBHeHne 6eckoHe4vHo Marnbix. CpaBHeHNEe GECKOHEYHO BOMbLUMX.

BbeckoHeuHo Manble 1 6eckoHeYHO GonblUMe BENMUYMHDI: onpeneneHua, CBOWCTBA, CBA3b Mexay HUMN.

SKCTpeMyM (*)yHKLI,VII/I OAHom nepemeHHon: onpegeneHune, 0OCTaToO4Hble YCI10BUA 3KCTpeMymMma.

3KcTpeMyM (yHKLMM OAHON NepeMeHHON: onpeaenieHne, HE06XoaAMMOe YCrloBUe IKCTpeMyMa.

dopmyna Tennopa.

TeopeMbl 0 anddepeHunpyembix PyHKLUSIX.

OudbdepeHuman: onpeaeneHne n reoMeTpuyeckuini CMbICH.

MponssoaHasi CNOXHOM PYHKLNN.

OcHoBHble npaBuna guddepeHunpoBaHus.

Mpon3BoaHbIE OCHOBHbIX 3rIEMEHTAPHbBIX (PYHKUUNA.

OnpepgeneHne n reoMeTpUYEeCKUin CMbICI NPON3BOLHON.

CeolicTBa onpegeneHHoro uHTerpana.Teopema 0 CpeaHeM.

OnpefeneHve 1 reoMeTpUYECKUiA CMbICI OrnpeaeneHHoro nHTerpana.

3|a(3|3|a|2|3[3|2[3]0|x|~|o|a] s w|n|~

MHTerVIpOBaHVIe no 4YacTt4dM B HeonpeageneHHoMm UHTerpane.

20 3ameHa nepemMeHHOM B HeornpeaeneHHoOM uHTerpane.
21 CsowcTtBa HeonpedeneHHoro uHTerpana.
22 MepBoobpasHasn 1 HeonpeaeneHHbIA UHTerpan.




23 dopmyna HetoToHa-JlenbHuua.
24 Teopema Bbappoy.
25 BbluncneHuve nnowaamn nnockon dourypbl 1 06bema Tena ¢ NOMOLLBIO ONpeaeneHHoro nHTerpana.
26 BbluncrneHne gnvHel Ayrm NioCcKOM KPUBOW.
27 HecobcTBeHHble MHTerpasnbl. AGCONOTHasA N YCroBHas CXOANMOCTb.
28 WHTerpupoBaHue no Yyactam B onpeaesieHHOM nHTerpare.
29 3ameHa nepemMeHHON B onpeaeneHHoOM uHTerpane.
Cemectp 2
30 PasnoxeHne HEKOTOPbIX anemMeHTapHbIX pyHKUMI B psa Tennopa (MaknopeHa).
31 Psgbl Tennopa n MaknopeHa.
32 CTteneHHble pagbl: onpeneneHue, tTeopema Abens, CBOMCTBA CTEMEHHbIX PSAOB.
33 3Hakouepepnytowmecs psabl. MNMpusHak JlenbHuua. AGContoTHas N yCrioBHas CXOANMOCTb.
34 [ocTaTouHble NpM3HaKn CXogUMOCTU YUCIIOBLIX PSLOB.
35 Yucnosble psabl. OCHOBHbIe onpeaeneHnst. Heobxogumoe ycnoBme CXo0anMOCTH.
36 MpeacraBnenne Henepuoanyeckon pyHkumm psagom dypbe.
37 PasnoxeHune B pag ®ypbe dyHKUUIA NPOM3BOMBHOMO Nepuoaa.
38 Psan ®dypbe Ansa YeTHbIX U HeYeTHbIX dOYHKLNIA.
39 Psan dypbe: onpegeneHve, yCnoBus CXOAUMOCTU.
40 YCNOBHbIN 3KCTPEMYM.
41 OnpepeneHne akcTpeMyMa yHKUUM ABYX NepeMeHHbIX [JoCcTaTouHble YCIOBUS 3KCTPEMYMA.
42 OnpepeneHne akcTpeMyma (pyHKUMM ABYX NepeMeHHbIX. Heobxoammble ycnosms akcTpemyma.
43 TeopeMa 0 HessBHOW (DYHKLMW. YpaBHEHME KacaTenbHOW MNAOCKOCTMU.
44 MpounsBoaHasa No HanpaefeHUo, rPagueHT.
45 OndbdepeHumpoBaHmne CnoxHbIX YHKUUA.
46 MonHbIn gudcpepeHumnan.
47 YacTHble Npon3BOAHbLIE NEPBOro NOpSAAKa: onpeaeneHne n reoMeTpuyeckuin cmbich. Npon3BogHble BbICLLNX
nopsiaKoB.
48 dopmyna MNpuHa.
49 OnpepeneHne, CBOMCTBA U BbIYUCIIEHWNE KPUBOSTMHEHOIO MHTErpan 2-ro poaa.
50 OnpepeneHne, CBOMCTBa N BblYUCNEHME KPUBONMHENHOO nHTerpan 1-ro poaa.
51 TporHoON nHTErpan B LMMMHAPUYECKUX N ChepruyecKknx koopamHaTax
52 BblurcneHne TponHOro MHTerpanas NpsiMOYrofbHbIX KOOpAUHaTaXx.
53 OnpepeneHune n CBOMCTBa TPONHOrO MHTErpana.
54 MpunoxeHna oBOMHOIO MHTErpana.
55 [lBoMHOM MHTerpan B NONSPHbIX KOOpANHATaXx.
56 3ameHa nepemeHHON B ABOMHOM MHTerpane.
57 BbluncrnieHve ABOMHOIO MHTerpana B NpsiMOYrofibHbIX KoopauHaTax
58 CeolicTBa ABOMHOrO MHTErpana.
59 OnpepgeneHne N reoMeTpn4ecknin CMbICi ABONHOrO MHTerpana.
60 OCHOBHbIE NOHATUSA TEOPUM NONS.
61 OnpepgeneHne, CBOMCTBA U BbIMUCIIEHME NMOBEPXHOCTHOIO MHTErpana 2-ro poaa.
62 OnpepeneHne, CBOMCTBA U BbIMUCIIEHME NMOBEPXHOCTHOIO MHTerpana 1-ro poaa.
63 YcnoBusi HE3aBUCUMOCTU KPUBOMNMHENHOIO MHTErpana 2-ro poga To nNyTu UHTETPUPOBaHMS.
64 Potop v unpkynsaums sektopHoro nong. dopmyna Ctokca.
65 [neepreHums n NoTok BekTopHoro nons. ®opmyna OcTporpagckoro — [laycca
66 "pagmeHT ckanapHOro Nons U ero CBONCTBA.
Cemectp 3
67 MeTpudyeckme npocTtpaHcTBa. [Npumepsl.
68 HenpepblBHbIE OTOOPaKEHNST METPUYECKMX NPOCTPAHCTB.
69 MonHble MeTpnyeckne NPOCTPaHCTBA.
70 EBknnaoBbl npocTpaHcTBa. CkansipHoe npounssegeHne. Akcuomsl. CBONCTBA.
71 BaHaxoBbl 1 [MnbL6epTbl NPOCTPaHCTBA.
72 lMonHble opToroHarnbHbIE CUCTEMBI
73 Psiobl dypbe B rmnb0epToBbLIX NPOCTPAHCTBAX.
74 MprHUMN CKMMAaOLWNX OTOOPaXKEHUI N ero NPUMEHEHMS.




75 lMoHATME TONoMOorMYeckoro NPOCTpPaHCcTBRa.

76 CBoKCTBa OTKPbITIX U 3aMKHYTbIX MHOXECTB.

77 [MoHATNE OKPECTHOCTU TOYKM

78 Otaenumble unu xaycaopdoBbl NPOCTpaHCTBa.

79 [VckpeTHbIe TOMOMNOrMYeckne NPOCTpaHCTBa.

80 MNoHAaTne 6a3bl Tononormn. NMoHATME cHeTHOM Oasbl

81 Knaccmcbmxaumq TOYeK NoAMHOXeCTBa TONOJIOrM4YeCKOoro NpocTpaHcTea: BHYTPEHHNE TOYKU, npenernbHblie
TOYKU, rPaHUYHbIE TOYKU, N3OJTMPOBAHHbLIE TOYKWN.

82 BHyTpeHHI/Ie, npeaernbHbie N rpaHUYHble TOYKKU NOOMHOXeCTBa TOMOJIOrM4ecKoro NpocTpaHCcTBa.

83 KomnakTHble MHOXeCTBa TOMONOrMYECKOro NPOCTpaHCTBRaA.
Mprmepbl. KOMNakTHbIE MHOXECTBA B METPUYECKMX NPOCTPaHCTBaX.

84 MoHATMe romeomopdmramMa ToNnonorMyecknx NpocTpaHcTe. KoMmnosuumsi romeomopdunamMos.

85 Tononornyeckasi 3KBUBaNeHTHOCTb UNKU Tonosiormdecknin Tmn. FromeomMmopmam nHTepBana 1 YMcnoBom
NPAMON.

86 fomeomophram OTKpPLITOrO Kpyra 1 YMCIIOBOW MITOCKOCTU.

87 BekTopHas GyHKUMA ckansapHoro aprymeHTa. lNoHsatue nunun. Magkue nuHun. KacatenbHas.

88 OnunHa ayrn. KpvBusHa u KpyvyeHue nuHun. BuHtoBasa nuHuS.

89 MoHATne noBepxHoCTW. [Magkune noBepxHocTn. KacatenbHasi NNOCKOCTb M HOpMarb.

90 MepBas kBagpaTnyeckasi opma noBepxHOCTU. KpMBU3HaA KpMBOKM Ha NOBEPXHOCTW.

91 YpaBHeHus runepbonuyeckoro Tuna. BonHoBoe ypaBHeHME.

92 YpaBHeHUs napabonuyeckoro Tuna. YpaBHEHMs TEMNONPOBOAHOCTM U anudpdpysunm.

93 YpaBHeHUs annunTuyeckoro tuna. YpasHeHue Jlannaca

5.3.2 TunoBble TecTOBbIE 3a4aHUA
He npegycmoTtpeHo.
5.3.3 TunoBble NpakTUKO-OPUEHTUPOBaHHbIE 3afaHUsA (3aaayvu, KemUchbl)
TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3afaHnA (3a4ayn, KEnchbl) HAaXo4ATCA B NPUNOXeHun K gaHHomn Prif.

5.4 MeTopuyeckue matepuansbl, onpegensirolime npouenypbl oleHUBaHUsA pe3ynbTaToB oby4eHus
5.4.1 YcnoBusa gonycka obyyvarowerocsi K npoMexyTo4yHOM aTTecTaumm M Nnopsaaok NMMKBUAALUKM akaaeMn4ecKomn
3a0MmKeHHOCTU

MpoBeneHNe NPOMEXYTOYHOW aTTecTauuMu perfnamMeHTMpPOBaHO moKanbHbIM HOpMaTuBHbIM aktom CM6rMYMNTO
«lMonoxeHne o0 NnpoBeAeHMUN TEKYLLIErO KOHTPOMS YCNEBAEMOCTM U MPOMEXYTOUYHOM aTTecTaLum obyyaroLLnxcsa»

5.4.2 ®opma npoBeAeHMUA NPOMEXYTOYHOM aTTecTaumm no gUCUmnimHe

YcTHad + MucbmeHHas + KoMnbloTepHOe TeCcTMpoBaHue WHas

5.4.3 OcobeHHOCTU NpoBeAeHNA NPOMEXYTOYHOM aTTecTaLMu nNo gUCLUnnHe

. B03MOXHOCTb NONb30BaTLCA CNPaBOYHLIMU Tabnuuamu;
. Bpems Ha noaroToBky oTBEeTa Mo 6unety 45 MUHYT

6. YHEBHO-METOOAMYECKOE N N(H®OPMALMOHHOE OBECNEYEHUE AUCLUUNIIUHDI
6.1 YuebHas nutepartypa

ABTOp | 3arnasuve | M3paTenbcTBO | log nspanus | Ccblnika
6.1.1 OcHoBHas y4yeOGHasa nutepaTtypa
BepeteHHukos, B. H. | Bbicwas maTemaTtuka. CankT-NeTepbypr: http://www.iprbooksh
MaTtemaTtnyeckun aHanms Poccuiicknin op.ru/17901.html
hyHkLMRA oAHoM rocyAapCTBEHHbIN 2013
nepemMeHHon rMOPOMETEOPOOrMYECKM

1 yHnBepcuteT

6.1.2 [lononHuTenbHaa y4ebHaa nutepartypa

PoB6a, E. A., | Bbicluasg matemaTunka http://www.iprbooksh
Jlanukos, A. C, MwuHck: Bbiwaniwas 2012 op.ru/20207.html
CeTbko, E. A, wkona

CwmoTtpuukmn, K. A.




Poeba E. A., Jlanukos | Bbicluas matemaTuka MuHCK: BbILLoiLA http://www.iprbooksh
A. C., CeTbko E. A, VIHCK: Bblllianllian 2012 0p.ru/20206.html
CwmoTtpuukmn K. A. tkona
N.3. Anakosa [u ap.] Boicwwas Maremartuka http://www.nizrp.nar
[TekcT]: MeTogudeckme od.ru/metod/kafvys
yKa3aHusi NoO  BbIMOMHEHWUIO M 6 mat//10.pdf
KOHTPOSIbHOM paboThbl ~BO 0bpasoBaHisi 1
. Hayku P®, BLUT3
«UHTerpypoBaHue  dyHKUMIA CM6IYMT. — CI6. 2016
oaHon 7] HECKOINbKUX i -
nepemMeHHbIX» ans BLWITS Cr6ryntA
CTYOEHTOB O4YHOW  (POpPMbI
o0y4eHus
N.3. AnakoBa, O.E.|Bbicwas MaTemaTuka http://www.nizrp.nar
KynsixtuHa, H.1O. | [TekcT]: mMeTogudeckme od.ru/metod/kafvys
Kocosckas yKasaHuss no  BbIMNOSIHEHUIO M-Bo obpasoBaHus 1 mat//11.pdf
pac4yeTHo- rpadpmyeckon Hayku P®, BLUTO 2016
pabotbl «Pagbl ®ypbe» wn cnierynta. — Crie.:
WHOuBMAYyanbHbIE  3aJaHus BLUTS3 CrerynTq
ans CTyOEeHTOB OYHOW
dopmbl 06y4eHMs
N.3. AnakoBa [u op.] Boicwwas MaTemaTuka http://www.nizrp.nar
[TekeT]: MeToan4veckne od.ru/metod/kafvys
yKkasaHuss Mo  BbIMNOSHEHUIO M-Bo obpasoBaHusa n mat//12.pdf
KOHTPOSbHOM paboThbl Haykn PO, BLUT3 2016
«OdundpcbepeHumnanbHble cnierynta. — Crie.:
YpaBHEHUs U psagbl»  Ans BLWIT3 CMNerynTtn
CTYLOEHTOB O4YHOW  (pOpMbI
obyyeHus

6.2 MNepeyeHb NpoceccuoHanbHbIX 6a3 AaHHbIX U MH(POPMaLMOHHO-CNIPABO4YHbLIX CUCTEM

OnekTpoHHO-6MbnnoTteyHas cuctema IPRbooks [OnekTpoHHeIn pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTI CI1b MNYMTA [AnekTpoHHbI pecypc]. URL: http://nizrp.narod.ru
OneKkTpoHHO-6MbnmnoTevHasa cuctema «Abyke» [OnekTpoHHbI pecypc]. URL: https://www.ibooks.ru/

6.3 MNepeyveHb NULIEH3UOHHOIO U CBOGOAHO pacnpoCcTpaHAeMoro NporpaMMHoOro oéecnevyeHus
PTC Mathcad 15
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHune MaTtepuanbHO-TEXHUYECKOWN 6a3bl, HEOGXO0AUMOMN ANA OCYLEeCTBNEHUA obpa3oBaTenbHOro
npouecca no gUCUUNIIMHe

Ayautopus OcHalleHue

MynbTumeguinHoe obopyaoBaHue, cneumanmapoBaHHas meberb, gocka
JlekunoHHasa y A PyA 4 P A
ayguTopus

YyebHasi aygutopusi

CI'IeLI,VIaJ'IM3l/1pOBaHHaF| mebenb, aocka




MpunoxeHue

MpunoxeHune

paboyen nporpammbl ANCLMUMIIUHbI MaTtemaTtnyeckmin aHanuns

HaumeHosaHue OUCMUﬂﬂquI

no HanpasneHnto nogrotoBkn 01.03.02 MNpuknagHas MatemaTuka n nHpopmaTtuka
HanmeHoBaHwne Ol (npodwmng): [MpuknagHag matematumka n nidopmaTtumka

5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3afaHus (3apayn, Kenchbl)

Ne n/n YcnoBus TMNOBbIX NPaKTUKO-OPUEHTMPOBAHHbLIX 3adaHui (3agad, Kenmcos)
Cewmectp 1
1 Bbluncnutb npegen lirré x/tg(2x).
X—
2 CyuiecTtByeT N OyHKUMS, HENpepbiBHasA B HEKOTOPOM TOYKE, HO HeanddepeHLMpyemasi B 3TON ToUke?
3 Kakasi 3 aTnx oyHKLMIN HenpepbiBHa Ha oTpeske [1; 3] ?
1) x/(x>+4x+4); 2) x/(x? —4x+3); 3) 1/In(x +0,5)
4 Bbluncnutb pasHocTb f(x, + 0) — f(x, — 0), ecru
2x+1, x<1
X =1uf(x)= {cos(nx), x=1
5 Haittv npoussogHyto dyHkumm: y = IN°(2x +1) .
6 Bbluncnutb yron, nog kotopbiM rpadmk yHkuum f(x) nepecekaeT ocb OX:
flx) = %tg(3x), x € (-1/3;1/3).
7 Ha kakom 13 nHtepsanoB yHKums f(x) = xe ™™ HEMOHOTOHHA?
1)(=o0; —1) ; 2) (0; +o) 3) (0;1)
8 CKOJIbKO ToYeK aKCcTpeMyMa umeeT yHKums f(x) = x> + x ?
1)1, 2)2; 3)0
9 Beluncnute guddpepeHuman dyHkumm f(x,y) = x4/x + 3y B Touke(3; 2)
npuAx =0,2 u Ay=0,1 .
10 Bbluncnutb koadbuumeHT npu x3 B pasnoxeHuu cos x no popmyne Tennopa
11 ®yHKUMA f(x) UMeeT HenpepbIBHbIE MPON3BOAHLIE 1-r0 1 2-r0 NOPSAKOB U
f'(1) =0; f'(1) > 0. Torga npn x = 1 PYHKLUUA NMeEET:
1) MUHUMYM  2) MakcumyM  3) HE UMeeT IKCTpeMyMa.
12 HaiiTn Touky nepernba ana f(x) = x2inx.
13 BbluncnuTtb HeonpeaeneHHbIN leTerpan:fo4 dx/N2x + 1.
14 BbIMCIUTL HeonpeAeneHHbIA uHTerpan: [ sin(; — “)dx.
15 Kakyto 3aMeHy nepeMeHHOM HyxHO caenatb B [ xi/x + 1dx ?
16 Hait nnowanb durypbl, OrpaHUYeHHON KoMBLIMU y = x2 1y = /x.
17 Yemy paseH f_aaf(x)dx, ecnu f(x) — HeueTHas GyHKLUA?




cTp. 2

18 Kakon 13 Tpex uHTerpanoB ABnsieTcq HeCob6CTBEHHbIM
1) [dx/N2x =1 2) [ dx/N2x+1  3) [} dx/VZx +3?
19 Kakow 13 Tpex nHrerpanos cxogntca?
1) [ Cdx/N2Zx+1 2) [Tdx/x 3) [T dx/(x* + 1)
20 DaH psn Z;“”(—l)“% . Kakoit 13 oTBeTOB BepeH?
1)AGcontoTHO cxoguTCA
2)CxoguTcs, Ho He abCcontoTHO
3)Pacxogutcs
21 Kakoi 13 Npu3HaKoB CXOAMMOCTU HYXXHO NPUMEHUTL K paay ZI‘”Z% ?
1) cpaBHeHusa 2) Oanambepa  3) JlenbHuua
22 Mycts S, = Z’{’(—l)“% , S = ZI‘”(—l)“% . BepHo nun, uto |S — 50| < 0,1 ?
23 HaHbl nonoxutenbHble paabl 1) X% u, 1 2) X1*v, , npuuem pag 2) cxogutes U u, /v, - 2 Npu n - +oo.
Torpga psg 1) :
A) pacxogntcs  B) cxogutca  B) HeT onpegeneHHoro oteeta
CewmecTtp 2
1 Psan Tennopa ansa f(x) = ﬁ B TOYKE X, = /2 CXOAWUTCA B OOHOM 13 cneayowwmx nHtepsanos. B
Kakom?
D)LY @ 0;m  (3)(0;2m)
2 HaitTn koadbduumeHT npu x3 B pasnoxeHUn yHKUMKM 1/cos(x)
B psag Ternopa B okpecTtHocTn O .
3 HaitTn koadhdULMEHT Npu x? B pasnoxeHUn yHKUMK x - In(x) B paa Teinopa B OKPECTHOCTU TOYKU x = 1.
4 MycTb ay, a;, b;,i=1,2,... , koapduuneHTbl paga Pypbe 4ns yHKLMKU
f(x) = 3x Ha oTpeske [—2;2].
Bbiumcnnte cymmy aj/2 + Y5 (a? + bf) , He BbIUMCTISA k0ahPULIMEHTOB.
5 Bbluncnutb a,, —koadduumeHT psga Pypbe ansa yHKUun
f(x) = vx Ha oTpeske [—2;2].
6 (1, —-1<x<0 .
S(x) —cymma psga dypbe ans dpyHkumn f(x) = {x, O<x<1- Hantu S(0).
7 CKOJIbKO CTaUMOHApHbIX ToYek uMeeT pyHKUMA f(x,y) = 2x3 + xy? + 5x2 + y?2?
8 CKOJIbKO TOYEK SKCTpEMYMa UMeeT yHKUMS f(x,y) = 4(x —y) — x2 — y2.
9 Haintn HanGonbluee sHadeHne dyHkuMK f(x,y) = x — y? B kpyre x2 + y? < 4.
10 Haintn HaumeHblLuee 3HaveHre dyHKUMK f(x, y) = xy? — x — y B TpeyronbHuke ¢ sepwmHamu A(0; 0), B(1;1),
C(0;1).
11 YpaBHeHue xy? — x* —y = 0 3agaeT yHKUMIO y(x) B OKpecTHocTu Toukm (0; 0). Haiitn y'(0).




cTp. 3

12 MoBepxHOCTb 3agaHa ypasHeHueM 2x3 + xy? + 5x2 + y2z — 11 = 0. [poxoAuT N1 OHa 4epes Hayarno
KoopauHaT?
13 HanTu ypaBHeHue kacaTernbHOM NNOCKOCTY K MOBEPXHOCTU
3(x —y) —x% —y?+ 2% = 0 B Touke (2; 2; 0).
CemecTp 3
2 4
14 M3MeHWTb NopagoK MHTErpupoBaHns B NOBTOPHOM MHTerparne fl dx fxzf(x, y)dy .
15 Kakoe 13 BblpaxeHui aBnseTcs NonHeiM auddepeHuymanom?
1) ydx + xdy 2) ydx —xdy 3)ydx — xydy
16 Hantn obbem Tena, onpeaeneHHoro HepaBeHCTBamMm
0<z<4-x—-y,x+y<1, x=20, y=0.
17 Halitv kpuBOnuHenHbINn uHTerpan 2-ro poga ¢ Pdx + Qdy no rpaHuue ABCA TpeyronbHuKa ¢ BepLunHamm
A(0; 0), B(1; 1), C(0; 1), ecnu nseecTtHo, 4TO
9Q_3%_4 5
ax 9y 17
18 Halitv kpuvBOnuHenHbIn uHTerpan 2-ro poga ¢ Pdx + Qdy no rpaHuue ABCA TpeyronbHuKa ¢ BepLunHamm
A(0; 0), B(1; 1), C(0; 1), ecnu n3BecTHo, YTO
aQ op _
19 BblumMcnnTb KPUBOMMHENHBIN UHTErpan 2-ro poga § xdx + dy no rpanuue cektopa kpyra x> +y? <1 0 <
x, 0<y.
20 MpagueHT pyHKUMM f(x,y,Zz) B HEKOTOPOW TOYKE paBeH
Vf = 4i — 2j + 5k . BbluMcnnTb NPOU3BOAHYI0 YHKLMK f B 3TOI TOUKE NO HanpasneHuio Bektopa Vf .
21 Bblumcnute guBepreHumio BeKTopHoro nons F(x,y, z) = xi — xyj + xyzk B Touke (1; -1; 2).
22 BbluncnuTb poTtop BeKTopHOro nonsd F(x,y,z) = xi — xyj + xyzk

B Touke (1; -1; 2).




