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Mecto aucuuminnsl B ctpykrype OIIOIT
JycuumirHa OTHOCUTCS K 00513aTeNIbHOM YacTu.

Ne MecTO IMCHUILIMHBI B y4e0HOM CraHaapTHBIN TEKCT JJ151 aBTOMATH4Y€CKOT0
Bapu J1aHe o0pa3oBaTebHOM 3amoJiHeHus1 B KOHcTpykTOope PII{
aHTa NPOrpamMmbl

1 brmox 1. Huctummuubel (Moxynw) | Jucummumuaa  B1.0.06 «Maremarndeckuit

O0s3aTenbHas YacTh

aHAJIN3» OTHOCUTCS K 00s3arenbHoi yact OOI]
HanpasneHus noarotosku 09.03.03 IlpuxiagHas
nH(pOpMaTHKA.

2. Tlnanupyemble pe3yJibTATHI 00yYeHHs 10 TUCHHILTHHE, COOTHECEHHBIE ¢ IVIAHUPYEeMbIMH
pe3yJibTaTaMi 0CBOEHHsI 00Pa30BaTeJIbLHOI MPOrpaMMbl (KOMIETEHIHAMH M HHIHKATOPAMHU
JMOCTHIKEHHUS] KOMIIeTEeHIIHi)

IInanupyembie pe3ybTaThl 00y4eHHs M0 JMCHUIIIMHE (MOYI0),
B COOTBETCTBHHU ¢ HHANKATOPOM JOCTUKEHUS] KOMIIeTeHIN U

4.  ouppepenyuposamo
napamempuyecku 3a0anuvle QYHKYuu,;
5. uccneoosamyo dynxyuro c

NOMOWBIO  NPOU3BOOHBIX U CMPOUND
epaguxu;
6. naxooumo JIOKAIbHbLE u

2106abHble IKCMPEMYMbL QYHKYUU,

7.  Haxooumv YCA0BHbLE
IKCmpemymbvl PYHKYuU,
8. packnaovieamv  Qymxkyuu  no

¢opmyne Tetlnopa;

9.  umnmezpuposamv Gynxyuu;

10. npeocmasums @yukyuio 6 6uoe
cmenenno2o paoa u psaoa Pypve;

11. naxooumo OIUHbL KPUBDIX,
niowaou nIoCKux Queyp, obvemovl u
Maccol  men,  NIowaou nogepxHocmell,

®dopmupyembie
pMHDPY Wnaukartop HanmeHnoBanue
Koumerermnt (<o, JIOCTHACHMA Pe3yabTarhl 00yueHust OUEHOTHOXO
colepxaHue KOMIeTeHIuu™ Y y cpeacTBa
0 JUCIHHUILINHE* ¥
KOMIICTCHI[HH) (xom, comepxanue
WHIUKATOPa)
OIIK-1. Cnocoben OIIK-1.1. Vmemo pewamo mamemamuueckue 3adauu | Bonpocel 04
npuMeHgmb ﬂeMOHcmpupyem u np06ﬂ€Mbl, anajlocudHvle paHee CO5€C€0080HUFI,
ecmecmeeHHOHAYYHble | 3HAHUe OCHO8 Gbiculell | USVHEHHbIM: 300aHUA K
u obweunicenepHbie Mamemamuxu, 1. packpuisamy - neonpedenentocmu sauemy,
SHAHUS. MemOoOb] Busuxu u BHIYUCTSAND npeoevl ’
’ ’ . nocnedosamenvuocmeti u gynkyuti (c | KOHMPO/bHbIE

mamemamuyecko2o BbIYUCTUMENLHOU 6

nomowppio  3ameuamenvuvlx  npeodenos, | pabomel
ananusa u MEXHUKU U OKGUBANLEHMHBIX ~ OECKOHEYHO — MAbIX,
MoOoenuposanus, npocpamMmMupo8aHus. npasuna Jlonumans);
meopemu4ecKo20 u 2. uccnedosamo @ynxyuio Ha
IKCNEPUMEHMATLHOZ20 HenpepbieHOCb u
UCCRe008aHUS 8 oughgpepenyupyemocms,
npogeccuonanviot 3. Ougpgepenyuposamv  asno  u
desmenbHoChiu HesIBHO 3a0anHble PYyHKYUU,




KOOPOUHAMbL YeHMpPa MAcc.

3name  nomamus u  ymeepocoeHus,
OCHOBHbIE MemoObl U npuembl OUCYUNTUHBI
«Mamemamuueckuii ananuszy»

Hanuyue nPAKmuecKo2o
ONnvlMa meopemuiecKo2o
U 9KCNEPUMEHMATIbHO20
uccnedo8anus 00bEKmMos
npogeccuoHanbHou
oesimenbHOCHIL.

OOHOU U MHO2UX NEPEMEHHBLX, NPUMEHSINMb
onpeoenennbill UHmMmezpa K peueHuro
2eoMempuyecKux u Qusuueckux 3ada,
evibupams Hauboiee NOOXOOWULL NPUem
UnU Memoo 0J11 peuienus NPaKmuyecKou
3adauu.

OIIK-1.2. Ymemwv npumensimo npuemvl packpwvimus Cobeceoosanue
ﬂeMOHcmpupyem Heonpe()eﬂel-mocmeﬁ, MeXHUKy
yMeHue pewiams oughpepenyuposanus, memoovl
npogeccuonanpibie UHMeSPUPOBANUSL, UCCIEO08AHUE PAOO8 HA
CX00UMOCTb U PABHOMEPHYIO
3a0a4u ¢ npuMeHeHuem
CX00UMOCMb, PACKAOBIEAMb (DYHKYUL 6
ecmecmeeHHOHAYYHbIX 0 .
p paowl Teinopa u @ypwe, onpedensme
U OOWCUNIICCHEPHBLY obracmu cxoo0umMocmu poos.
SHAHULL, MeMo008 Brademv paznuunvivu memooamu u
mamemamuieckozo Ccnocobamu 8bIUCIeHUsI NPEOesios,
aHanu3a u Memooamu ouggepenyuarbHo2o u
MOOCIUPOBAHUSL. UHMESPATLHO20 UCHUCTEHUS, MEMOOaMU
PA3N0JACEHUsL PYHKYUU 6 CNEeneHHble PsiObl
u psovt Dypuve
OIIK-1.3. Braoems nagvikom 63smusi npousgooHuIX, Ilpaxmuueckoe
Hemoncmpupyem uccnedosams Ha IKCMpemMym QyHKyuu 3a0aHue

Tekyumii KOHTPOJIb YCIIEBAEMOCTH pealin3yercs B (hOpMe OIPOCOB Ha 3aHATUSAX CEMHUHAPCKOTO THIIA.
[TpoMexyTodHast aTTeCTalMs MPOXOIUT B TPAAUIIMOHHON (hopme (IK3aMeH).

3. CTpykTypa H coep:KaHue TUCIUTITHHBI
3.1. Tpya1oeMKoOCTh AUCHHUILINHBI

Ounas popma 00yuyeHus
OO0mas TpyA0eMKOCTh 203ET
YacoB nmo yuedHOMY IIaHY 720
B TOM YHCJIe
ayIMTOPHBIE 3aHATHS (KOHTAKTHasi padoTa): 360
- 3aHSATHS JIEKIIMOHHOT0 THIA 256
- 3aHSATHSI CEMHUHAPCKOI0 THIA 96
- 3aHATHUSA 1a00PaTOPHOro THMA
- Tekymuii KoHTpoab (KCP) 3
caMoCTosITeJIbHasI padoTa 216
IIpomeskyTouHast aTTecTanus — 3K3aMeH 144
3.2. Conep:xanue TUCHUNIUHBI
HaumeHoBaHue U KpaTKoe coJep:kaHue pa3nenoB u | Beero B TOM YHCJIE

TeM IUCHUIIJIUHDBI,

(opma npomeKyTOUHON aTTECTALIUHU 11O

JUCIHHUILIHHE

(4acel) KOHTaKTHasi padora (padora
BO B3aHMO/IeCTBHH C
npenojgaBareiemM), 4acbl
W3 HUX

CaMocTosiTeILHAsA
pa6ora cTyaeHTa




3anarus

VICKIIMOHHOI'O THUIIA

3anarus

ICECMHHAPCKOI'o

THUIIA

3anarus

iadopaTopHOro

THIIA

Bcero

KOHTAKTHBIX 4YaCOB

Cemectp 1

BBeaenue

1.IIpeamet MaTeMaTHUECKOTO aHANIM3A.

Odepk UCTOPUU PA3BUTHSI MATEMAaTUUECKOTO aHAIM3A.
MaremaTnyeckast CHMBOJIMKA, 0003HAYECHMS

2.BemecTBeHHBIE YHCIA

Yucnosas npsamas. YuciaoBble MHOXKECTBA:
MPOMEXYTKHU, HHTEPBANBL, JTydd. OKpECTHOCTD TOYKH.
DneMeHTHI TeopuH MHOKeCTB. OTpaHHUYCHHBIC U
HEOTpaHMUYCHHBIC MHOXECTBA, TPAHI MHO>KECTBA.
Cyl1ecTBOBaHHE TOYHBIX I'paHeH OrpaHUYeHHBIX
YHCIIOBBIX MHOXKECTB. CUETHBIC U HECUCTHEIC
MHOXecTBa. HecueTHOCTh MHOXECTBA
ﬂeﬁCTBHTeHLHLIX YUCCJI

10

3.Ync/10BbIe MOC/IEA0BATEIbHOCTH:
OmnpeneseHue YUCIOBON MOCIEA0BATEIBHOCTH.
CxXoauMoCTh U Ipeaes YUCIOBON
nocienoBatensHOCTH. [IprMeps!.

CBolicTBa IPEJEIIOB U YUCIOBBIX
MOCJIEIOBATEIEHOCTEH.

TeopeMa 0 eTMHCTBEHHOCTH IIpeJiea, Teopema 00
OTPaHUYECHHOCTH CXOMSIICHCS
MOCJIeIOBATEIEHOCTH, MIPEACeITbHBIN IIepexo B
HEepaBEHCTBaX, apu(MeTHUECKUe EHCTBUS CO
CXOJAIIMMUCS TTOCIIEA0BATEILHOCTSIMH.
BbeckoHeuHO Mainble U GOJIBIINE OCIEA0BATEIBHOCTH,
CBsI3b MeX Ay HUMH. CBOICTBA OECKOHEUHO MaJIbIX
HOCJIE0BATEIbHOCTEN.

IIpenen MOHOTOHHOH MOCIENOBATENHHOCTH.
Yucno e. [IpuHIUT BIOKEHHBIX OTPE3KOB.
[MoxmocnenoBaTeTbHOCTH.

Teopema bonbsuano-Beiiepmrpacca.

[IpenenpHBIE TOYKH YHCIOBOTO MHOKECTBA. Bepxuuit
W HIDKHHUY TIpeIeIbl TTOCIIeI0BATEIHHOCTH.
Kputepuii Komu cymectBoBaHus npenena.
TlosmHOTA YKCIIOBOI MPSIMOA.

17

10

10

4 Ilpenen pyHkumuu.

OyHKIMK AEHCTBUTEIFHOTO TIepeMeHHoro. O61acTh
oTpeeNieHHsI, MHOXKECTBO 3HaueHUH. CriocoObl
3ananug GyHkumid. ['paduk pyHKINH.

Omnpenenenue npeaena QyHKIUU B TOUKe 110 [ eitHe u
Komm.

Teopema S5kBUBaJIEHTHOCTH olpeeneHui. JlokansHas
OTPaHUYEHHOCTH (DYHKIMH, HMEOLIEH Tpeel.
CaoiicTBa npe/ienoB QyHKIHH.

[penen cynepno3uiyn GpyHKIUH.

BeckoneuHo Maible QyHKIIMN ¥ UX CPaBHEHHE.
3ameuaTeNnbHbIe PEAeITbI

L S22 +X)#

A At
PackpriTHe HeompeaeIeHHOCTE!.
O0001eHne MOHATHS MIPEIesIa; OTHOCTOPOHHHUE
npeensl, 0eCKOHEeUHO OoJbIne (QYHKIHMH, TPEAEIIbI
Ha OECKOHEYHOCTH.

KpI/ITepI/Iﬁ Ko CYIIECTBOBAHMS KOHCUYHOIO Ipeaciia

17

10

10

4




(GYHKIMY B TOYKE U HA OECKOHEYHOCTH.

5.HenpepsiBHbIe GyHKIMNI:

CBoiicTBa HEMPEPHIBHBIX (PYHKIHUI.

JIokanbHas yCTOMYMBOCTD 3HAKa.

Paznnuns onpeneneHns HENPEPHIBHOCTH (HDYHKINH B
TOYKE.

ApupmeTraeckue qeicTBUS Hal HEIIPEPHIBHBIMU
GyHKIHAAMU.

HenpepsIBHOCTE cyneprno3uiun (HyHKIHH.
Krnaccugukarms Touek pa3priBa QyHKIHH.
HenpepbIBHOCTh (pYHKIIMU HAa MHOXECTBE.
HenpepsIBHOCTE 31eMeHTapHBIX (YHKIMH. Teopema
0 NMPOMEXKYTOUHBIX 3HAUCHUSX.

Teopema Belieputpacca 06 orpaHU4eHHOCTH
HENpephIBHOM (QYHKIMH Ha OTPE3Ke M JOCTHIKEHUN
TOYHBIX I'pPaHEH.

VYcnoBust HEIPEPHIBHOCTH MOHOTOHHOH (DyHKIMY Ha
OTpE3KE.

Teopema 0 HepepHIBHOCTH 00paTHON (PyHKIHH.

17

10

10

6.[IpousBoaHast pyHKIMHU:

3agaun, NPUBOAAIINE K HOHITHIO TPOU3BOIHON
¢GbyHKINN.

CpenHsisi 1 MTHOBEHHAsi CKOPOCTh M3MEHEHUSI
nporecca.

[MpousBonHas u nquddepeHnman GyHKIUU B TOUKE.
JuddepeHnmpyeMocTh GyHKITUH.
I'eomeTpuyeckuil cMbICII IPOU3BOIHON U
nuddepeHnuana.

KacarenbHas k rpaduky QyHKINHM B TOUKE.
CBoiicTBa MPOM3BOAHBIX M AU HEPESHINAIOB
¢ynxunii. [IponsBoaHas cynepnosunuy 1
oOpatHoit ¢pyHKIHH. Tabmua Ipou3BOJHBIX.
JuddepeHIpyeMocTh d1€MEHTapHBIX () YHKITHHA.
@DyHKINK U KPUBbBIE HA IUIOCKOCTH, 33aHHbIC
rapameTpUIecKH.

HuddepennupoBanue GyHKIHHA, 3aTJaHHBIX
rapamMeTprYecKy.

YpaBHEHUs KacaTeJIbHOM U HOPMAJIU K TUIOCKOH
KpHBOM, 3a1aHHON ITapaMeTPUUECKHU.
WuBapuantHOCTH (hopMBI IepBoro auddepeHnuana.
[punoxenns nuddepeHnuana K mpuOImKSHHBIM
BBIYHCIICHUSM 3HAYCHUH (DYHKIUH.

[TpousBoxHble n nuddepeHransl BEICIINX HOPSIKOB.

®opmyna Jleiibuuma.
HeunBapuantHocTh opmbl tuddepernnanon
BBICIIIETO NOPSKA.

20

12

12

7.0cHoOBHBIE TeopeMbl 0 TU(pepeHIHPYeMbIX
(GYHKIMAX U UX NPUTOKEHHU:

JloxansHbIH SKcTpeMyM ¢yHKIHU. Teopema @epma o
HEOOXOIUMOM yCIOBUH JIOKAIIFHOTO 3KCTPEMyMa.
Teopemsl Poss, Jlarpanxka u Komm o cpegHem.
®opMyJibl KOHEUHBIX IPUPALICHUM.

®opmyna Teitnopa. Paznuunsle npencTapneHus
ocTaTo4yHOro WwieHa Gpopmyisl Teitnopa. dopmyna
Teiinopa JuIst HEKOTOPBIX NIEMEHTAPHBIX (DYHKIIUH.
IIpaBuno JlonuTans pacKkpbITHs HEOIPEAEIEHHOCTEH.
YcnoBue MOHOTOHHOCTH pyHKIMH. JlocTaTouHbIE
YCIIOBHS JIOKaJIBHOTO 3KCTPEMyMa.

HamnpasieHust BBITyKJIOCTH, BOTHYTOCTH (DYHKIIHH.
Toukwu nepern6ba. JlocraTouHOE YCIOBHE

niepern6a. AcuMnToThl QyHkpH. O01mas cxema

21

12

12




MCCIIEJIOBaHUS M IOCTPOCHHUS IPaUKOB

dyHKIINN.

Haxoxxnerne rimo0ansHOTO 3KcTpeMyMa (QyHKITHH.
[IpubnmxeHHBIE METOIBI HAX0XKICHHUS KOPHEH
ypaBHEHUU. MeToa JieneHus oTpeska

TIOTIOJIaM, METOJ] XOPJI, METOJI KacaTeIbHOM, OIICHKA
HOTPENTHOCTH.

Texymuit korTpons (KCP)

HpOMe)KyTO‘-IHaH aTTeCTalus — JK3aMEH/3a4ueT

36

Hroro

144

64

66

42

Cemectp 2

HaunmeHoBaHue U KpPaTKo¢ COACpKaHUuE Pa3aejioB u
TeM TUCHUIIJIMHbBI,

¢opma npomexkyTOUHOM aTTECTALMM IO
JUCHUTIIHHE

Bcero
(yachl)

VIECKIITMOHHOI'O THIIA

3anaTus

3ausaTusa

CEMMHAPCKOI0 THIIA

3ausaTusa

UIaGOPATOPHOI0 THIA

KOHTAKTHBIX YaCOB

Bcero

CPC

1.HeompeneJieHHBIH HHTErpaJI:

IlepBo0Opa3Hast 1 HeonpeaeIeHHBIH HHTETpall.
OcHOBHBIE CBOMCTBA UHTETpaa.

Tabmuna uHTErpaos.

Merton 3aMeHbI IIEpEMEHHO B HEOTIPEAETICHHOM
uHTerpane. IHTerpupoBaHue 1o 4acTsM.
PaumonansHble 1 1poOHO-panOHABHBIE (YHKIHH.
PaznoxeHune npaBmiIbHON APOOHO-

palMOHANILHON (QYHKLUH B CYMMY TIPOCTEHIIINX
npobeit. MHTerprpoBaHue MPOCTEHIINX IPOOEH.
MeTo HeolpeAeICHHBIX KO3 PHUIIUCHTOR.
Paronanunzanms moAnHTErpagbHON QYHKINH.
HHrerpupoBanue BbIpaXeHUH,

PanMoOHAIBHO 3aBUCSIINX OT TPUTOHOMETPHUYECKUX
(hyHKIH.

IloncranoBku Oinepa. WHterpupoBaHue
middepenmansHoro  6mHOMa. Teopema
YeOnlmena.

21

10

10

11

2.0mnpenesieHHbII HHTErpat: 3a1a4uu O TUIOLIAH
noarpaduka GpyHKIHU, O paboTe NEPEeMEHHOM CHJIbI,
0 Macce HEOJHOPOAHOTO CTepKHA. VIHTerpansHbIe
cyMmMbl Pumana. OnpenienieHHBII HHTETpall.
WHTerpupyemMocTs 1 OrpaHU4eHHOCTh (QYHKIIHH.
Cymwmsbl [lap0Oy u ux cBoiictBa. Kpurepnit
unTerpupyemoctu. Konebanne gpynkunu Ha
OTpe3Ke.

OnpezeneHue paBHOMEPHOM HENPEPBIBHOCTU
¢ynkmn. Teopema KanTopa.

Knaccel nHTErpHpyeMbIX (QYHKIHHA.

CBoiicTBa OIPEICIIEHHOTO HHTETPANa 1
HMHTETpUpyeMbIX (GyHKIHH. Teopema o cpemHeM.
WuTerpan kak GyHKIMS BepxHero npeaena. CBOWCTBa
MHTErpaa ¢ IepeMEHHBIM BEPXHHIM MPEIEITIOM.
®dopmyna Herotona-JleitOuuma.

Meron 3aMeHbI IEPEMEHHON U UHTETPUPOBAHUE 110
4acTsM B ONPEAEICHHOM UHTEpBAJE.

21

10

10

11

3.Ilpunoxenns

OIpe/IeJIeHHOT 0

HHTerpajia

CrpsIMIIIEMOCTb KPUBOM, BEIYUCIIEHNE [UTHBI TYTH B
Pa3IUYHBIX KOOPJUHATAX .

Ksanpupyemocts mockux ¢uryp, Kpurepuii

19

11

6




KBaJIpHpyeMocTH. MHOXKeCTBa HYJIEBOM ILIOILA L.
CBOICTBO aJTMTUBHOCTH TIIOIIATH. DOpMYIThI
IUIOIIAN 00JIacTe!, TpaHNIa KOTOPBIX 33jaHa B
Pa3IIIIHBIX KOOPIMHATAX.

Ky6upyemocts Ten. Kpurepmnii kyonpyemocTu Tena.
AIIMTHBHOCTE 00beMa. Berurciienme oobeMa Tea mo
W3BECTHBIM IIIOIIAIIM ceueHnii. O0beM Teia
BpalICHUSL.

BeraucneHue 1miomaay NOBEpXHOCTH BPAIICHUSL.
OO0rast cxema NpUMeHeHHs1 UHTerpaia Pumana k
BBIYHCIICHHIO TE€OMETPUUECKHX, MEXaHHIECKHX U
(u3IUIecKiX BeMMYMH. Berancnenue paboTs
MIEPEMEHHO CHIIBbI, MACChl HEOJTHOPOTHOM
MaTepUaIbHOM KPHUBOM U IUIACTHHBL, CTATUYECKUX
MOMEHTOB ¥ MOMEHTOB MHEPLIUY HEOHOPOAHOM KPUBOM
1 MaTepHaIbHOMN IJIACTHHBI OTHOCHTEIIBHO
KOOPAMHATHBIX OceH. BhIurcneHne KoopauHar HeHTpa
Macc HEOTHOPOJHOW KPUBOH M MaTepUaIbHON IIACTUHBL
Teopewmsl [IpnbmnkeHHOE BEIMHCIICHIE HHTETPAIOB
Pumana: hopMyIbel IpsSIMOYTOJIHUKOB, TPANCLU U
Cumrncona. OlieHKa MOTPENIHOCTH.

4. DYHKIMH MHOTHMX NlepeMeHHbIX U Mpe/iebl:
Apudmerrnyeckoe EBxiinnoBo npoctpanctso R .
CasizHoe MHOKecTBO B R . IllapoBas u xyOuyeckas
OKPECTHOCTH TOYKH. OTKPHITHIE U 3aMKHYThIE
mHoxecTtBa B R . 11 A.ITocimenoBarensHOCTE B R.
CX0MMOCTD ¥ IIPEAET NOCIEA0BATEILHOCTH.
[HoxoopaunatHas cxoaumocTs. Kpurepuit Ko
CXOJIMMOCTH IIOCIIEA0BATENFHOCTH B R .
OrpaHHYeHHbIE 1 HEOTpaHHMYECHHbIE MHOXKeCTBa B R
Teopema bonbiano-Beitepirpacca.

Kommnaxtel. Kpurepuii KoMIIakTHOCTH.

DYHKIIUN MHOTHX IIEPEMECHHBIX.

I'paduk GpyHKIMU TBYX EPEMEHHBIX.

JIMHNY ¥ TOBEPXHOCTH YPOBHS.

Kparnbie u noBropHble npenesns! pyHkiun. CBoiicTBa
npenenos. Kpurepuii Komn.

21

10

10

11

5.HenpepsbiBHbIe GYHKIIMM MHOTHX IepeMeHHBbIX
Paznnunble onpeniesieHnsl HeNPepbIBHOCTH (QYHKINH B
Touke. HerpepbIBHOCTS 110

COBOKYITHOCTH TIEPEMEHHBIX U 110 OTJEIbHBIM
nepeMeHHBIM. CBOHCTBA HETIPEPHIBHBIX (DYHKITUIA.
Teopema 0 MPOMEKyTOYHBIX 3HAUCHHAX HENPEPHIBHOM
(YHKIIUH Ha CBSI3HOM MHOYECTBE.

CBoiicTBa (hyHKINHM, HETIPEPHIBHONW Ha KOMIIAKTE:
Teopema Beifepmrpacca 00 orpaHUUEHHOCTH

1 CYIIECTBOBAHUH INI0OATBHBIX 3KCTPEMYMOB,
teopema KanTopa o paBHOMepHO# HENTPEPHIBHOCTH.

17

6. duddepenuupoBanne GyHKIAH MHOTHX
nepeMeHHbIX: YacTHbIC POU3BO/IHBIE.
Juddepenunpyemocts (GYHKIMH B TOUYKE.
Juddepenunan Gpynkunu. JlocrarouHoe yciaoBue
muddepenmpyemoctu.

Jluneapuzanus ¢pynkuuii [IpubiamkeHHbIe
BBIYHCIIEHHS QYHKIIMY C TOMOLIBIO AnddepeHuaa.
AGCooTHAs ¥ OTHOCHUTEIIbHAS TTOTPEIIHOCTb.
JuddepenunpoBanue c0xXHOM QyHKIIUH.
HNHBapuaHTHOCTH GOpMBI TIepBoro auddepeHurana.
ITpakTHyeckne CIeACTBUSI MHBAPHAHTHOCTH.
KacarenpHast IIIOCKOCTh U HOPMaJlb K HOBEPXHOCTH.
I'eomeTpuueckuii cmbICI

nuddepeHnmana.

21

10

10

11




YacTHble IPOU3BOAHBIE BBICIINX MOPSAIKOB.
PaBeHCTBO CMEIIaHHBIX TPOU3BOAHBIX.
Juddepernnana BEICIIAX TOPSIKOB.
HewnnBapnaHTHOCTE ()OPMBI BBICIIUX
muddepernmanoB. IHBapuaHTHOCTH Ipu adGUHHOI
3aMEHE TIEPEMEHHBIX.

®opmyna Tetnopa. OueHka OCTATOYHOTO WICHA U
NpUOIMKEHHOE BBIYUCIEHHE (DYHKIIMN

¢ omoupo popmyisl Teitnopa. @opmyina Jlarpanxa
KOHEYHBIX MpUpaleHUH

7.HesiBHO-3a1aHHbIe PYHKIUHU:

HesiBHO-3a1aHHbBIe QYHKIMH M CUCTEMA HESIBHBIX
(hyHKIMH, OHOW U MHOTUX

nepeMeHHBIX. Teopema o CyIecTBOBaHUH,
€AMHCTBEHHOCTH U TuddepenmupyeMoctu. Skodnan
CHCTEMBI (DyHKIIUH.

Beruncnenne cTapimx Npon3BOIHBIX HESIBHBIX
GhyHKIHI.

YpaBHEHUsI KacaTeJIbHON W HOpMaJH K rpaduky
(yHKIINH, 3aJaHHOH HESIBHO.

10

8.9xcTpeMyMBbI (PyHKIMIA MHOTHIX TTepeMeHHBIX
HeoOxonumoe yciioBue JIOKaJbHOIO SKCTPEMyMa.
CraunoHapHsle ToukH. JlocTaTouHble

YCIIOBUSI OKCTPEMYyMa.

Y cnoBHbI AKCTpeMyM (QYHKIHH.

Meroa MmHoxuTenen Jlarpanxa.

I'moGaneHBIE SKCTpeMyMBI QYHKITHIHA (0€3yCIOBHBIC 1
YCIIOBHBIE).

12

Texymmit koHTpOsb (KCP)

[TpomexxyTouHast aTTecTalys — IK3aMeH/3aueT

36

Hroro

180

64

66

78

Cemectp 3

HanmeHnoBaHHe M KPaTKoe CoJeprKaHue Pa3/ieioB H
TeM JUCUHUTIHHBI,

¢opma npomekyTOUHOM aTTECTALUM O
AUCIUTIINHE

Bceero
(yachl)

3angaTus

VIECKIITMOHHOI'0O THIIA

3anaTus

CEMMHAPCKOI0 THIIA

JlabopaTopHble

Bcero

KOHTAKTHBIX YaCOB

CPC

1. YucoBbie psigbl:

[onsTre yncnoBoro psaa. CBs3b ¢ MPUOIIHKCHHBIMU
BBIYHCIIEHISIMA. YaCTHYHBIE CyMMBI YHCIIOBOTO PAAA,
CXOJIUMOCTH U pacXoJUMOCTb psinoB. CymMMa, OTpe30K
M OCTaTOK psiia. DKBUBAJCHTHOCTh CXOUMOCTH
YHUCJIOBBIX PAJOB M YHCIIOBBIX MTOCIEI0BATEIEHOCTEH.
OCHOBHBIE CBOHCTBA YHCIIOBBIX PAJIOB.
Heo0OxoauMmelii mpu3HaK CXOTUMOCTH. PacXoMuMocThb
rapmoHudeckoro psaa. Kpurepuit Komu cxonumoctu
YHUCIIOBBIX PSJIOB.

3HaKONOCTOsIHHBIE paabl. Kpurepuii cxogumoctu
3HAKOIIOCTOSIHHBIX PsIoB. [Ipu3HaKy cpaBHEHUS IS
CXOAMMOCTH 3HAKOMOCTOSIHHOTO Psizia.

JlocrarouHsle TPU3HAKN CXOJUMOCTH
3HAKOMOCTOSIHHBIX psiioB JlanambGepa, Komu, Paabe.
WuTerpansHbIi mpu3Hak cxoauMocti. O000IeHHbIE
TapMOHUYECKHE PSIBI.)

AOGCOITIOTHAS ¥ YCIIOBHASI CXOJMMOCTH IPOHU3BOIHHBIX
YUCJIOBBIX PsOB. [Ipu3Hakyu aOCOMIOTHOW CXOIUMOCTH
psnoB. Teopema 0 nepecTaHOBKE YICHOB a0COJIIOTHO
cxozserocs psaa. Teopema Koiu o npousBenenuu

34

12

12

24

10

8




a0COJIFOTHO CXOJISIIIUXCS PSIOB.
3Hakouepenyromuecs psaapl. [Ipuznak JlerOHmma
CXOJMMOCTH 3HaKOUYEepeRyIOmuXcs psaaoB. OneHkn
CYMMBI 1 OCTaTKa 3HAKOUEPEIYIOIETOCs psisa, UX
UCTIONIB30BaHUE ISl OLICHKH TIOTPEIIHOCTH
BBIYHCIIEHUH.

[pu3naku AGerns n Aupuxire CXOIIMMOCTH
MIPOM3BOJILHBIX PsiIoB. Teopema Pumana o
3aBUCHMOCTH CYMMBI YCJIOBHO (HEaOCOIIOTHO)
CXOJSIILIETOCs psiia OT MOPSIIKA CIIEOBaHMUS YJICHOB.

2. DyHKINOHATBHBIE OCJIEI0BATEILHOCTH H
paabL: [TonsaTrs QyHKIMOHAIBHOM
MIOCJIEI0BATENILHOCTH M (DYHKIIHOHAIBHOTO Psijia, UX
CXOJMMOCTB B TOYKE U 001aCTH. DKBHBAJIEHTHOCTD
CXOIUMOCTH (PyHKIIMOHAIBHBIX
MOCIEI0BATENBHOCTEN U PAJOB.

PaBHOMEpHas cXOANMOCTH (QYHKIIMOHAIBHBIX PSIOB.
Kpurepuii Komu paBHOMEpHOM CXOAUMOCTH.
JHocratounsie npu3Haku Beitepmrpacca, Adens,
Jupuxie paBHOMEPHON CXOIUMOCTH
(YHKIIMOHAIBHBIX PSJIOB.

DyHKIIMOHAJIBHBIE CBOMCTBA PSIIOB, CBSI3aHHBIE C
paBHOMEPHOI CXOAUMOCThIO. TeopeMa 0 OUJIEHHOM
nepexoze K npezeny. HempepsIBHOCTE CyMMBI
paBHOMEpHO cxojsuierocs psaa. Teopema JuHn.
TeopeMsbl 0 MOYTIEHHOM UHTErPUPOBAHUU U

g depeHIMPOBAHNH.

34

12

12

24

10

3.Crenennsle psiabl [ToHATHE CTENIEHHOTO psina.
Jlemma AGensa 00 a0COIOTHON CXOINMOCTH.
O06macTh npaaryc CXoAUMOCTH. Beruncnenne pagnyca
cxomumoctu: popmynel Hamambepa, Komm u Ko -
Anamapa.

CBOIiCTBa CTEIIEHHOTO psAJia: paBHOMEpHas
CXOAUMOCTh Ha BHYTPCHHEM OTpE3KE;
HETPEPHIBHOCTH CYMMBI, IOWIEHHOE
MHTErpupoBaHue u auddepeHnupoBanme Ha
HHTEpBaJIe CXOTUMOCTH.

Psigpr Teitopa. AHanutudeckue QyHKINM.
JlocraTodHoe ycioBHe aHATUTHYHOCTH. Pa3nokenune
OCHOBHBIX AJIEMEHTApHBIX QYyHKIHUH B psn Teinopa.
[MonsTne psaaa ¢ KOMIUIEKCHBIMH 4iieHaMU. DopMyITs
Dilnepa.

36

14

12

26

10

4.0npenesieHHbIEe HHTETPAJIbI, 3ABUCSIIHE OT
napamMerpa

PaBHOMepHas cxoauMOCTh (PYHKIHNI 1O TapaMeTpy.
Kpurepuii Ko paBHOMepHOH

CXOJUMOCTH.

OmnpeneneHHbIH HHTETpai Kak (yHKIUS TapaMeTpoB.
IIpenenbHbIN Epexo ] Mo 3HAKOM

uHTerpana. HempepsIBHOCTD, JUd G epeHITupoBaHue,
HUHTErPUPOBAHUE 110 TApaMETPYy.

PaBeHCTBO MOBTOPHBIX UHTETPAJIOB.
HenpepsiBHOCTS M 1HhdepeHIIpoBaHuE 1O
napameTpy B clIydae, Korja mpeeisl
HMHTETPUPOBAHMS TaKXKe 3aBUCAT OT apaMeTpa.
[IpuMeps! NPUIOKEHNS K BBIYUCICHUIO
OTIpE/ICTICHHBIX HHTETPAJIOB.

34

12

12

24

10

5.Psaab1 @ypoe:

[Mepnonnueckue pynknuu. [ToHsTHE  TApMOHUKH,
aMIUTHTY 6], (ha3el. TpuroHOMeTpHYIecKas CHCTEMa
(YHKITUH ¥ TPUTOHOMETPUYSCKHH PSIJL.
OpTOTrOHAIBHOCTH TPUTOHOMETPHUIECKOH CHCTEMEI.

38

14

14

28

10




Brrurciienue Ko3pPUIHESHTOB

PaBHOMEPHO CXOISAMIETOCS TPUTOHOMETPHUIECKOTO
psina depes ero Cymmy.

Omnpenenenue TpUroHoMeTpudeckoro psaga Dypse.
Ilepuoauueckoe NPOAOIKEHHUE TPOU3BOIBHOM
¢yakoun. Ctpemienue ko3 dumrento Oypre k
HYJIIO.

IlpencraBnenne wactTuuHOM cymMmbl psaa Dypse
JUIsl  aOCONIOTHO-UHTETPUPYEMON

¢ynknun naTerpanom Jupuxie. [IpuHnmn
JIOKaJTH3alHH.

IToToueunas cxonumocts psiioB Oypee. Perynspusie
TOYKH (DYHKIUH.

Cymmer @eitepa. Teopemsl BeliepmTpacca o
PaBHOMEPHOM NPHOIIKCHNH HETIPEPBIBHBIX (PYHKIINIH
Ha OTpe3Ke TPUTOHOMETPUUECKUMU H
anredpandecKUMH MHOTOWICHAMH.

ITomHOTa ¥ 3aMKHYTOCTb TPUTOHOMETPUIECKON
CHCTEMBI. DKCTpeMallbHOE CBOHCTBO KO3()(UINEHTOB
®ypoe. HepaBeHnctBo beccens. YcioBre NoJIHOTHI
ITapceBaus.

JlocTaTouHble YCIOBUS pAaBHOMEPHOM CXOAUMOCTH
psnoB dypre. OLEHKH CKOPOCTH CXOIUMOCTH PSIOB
Oypoe. [Tounennoe quddepeHnupoBaHue u
UHTErpupoBaHue pagoB Oypsee.

Psner @ypbe Ha MIPOU3BOILHOM UHTEPBAJIE.
KommnnekcHas 3anuck psinoB Oypoe.

Wnterpan @ypre u npeodpaszosanue Dypoe.

Texymmit koHTpOsb (KCP)

ITpomexyTouHas aTTecTalys — IK3aMeH/3aueT

36

Hroro

216

64

64

130

50

Cemectp 4

HaumeHnoBaHue u KpaTKoe CojiepkaHue pa3aejioB u
TeM JUCHUIIJIMHDbI,

¢opma npomekyTOUHON aTTECTAIUM 11O
JMCIUTITUHE

Bcero
(4acer)

VICKIIMOHHOI'O THIIA

3anaTusa

3auaTus

CEMHMHApPCKOIro TUIA

JlaGopaTopHble

KOHTAKTHBIX YaCOB

Bcero

CPC

1.HecoOcTBeHHBIE MHTEIPAJIbI:

3agauu, MPUBOASIINE K MOHATHIO HECOOCTBEHHBIX
uHTerpanos. HTerpan ¢

OeckoHeuHbIMH TpesiesiaMi. CXOJUMOCTh 1
pacxoaumocTs uHTerpanos. Kpurepuit Komm.
3aMeHa NepeMeHHON U UHTErPUPOBAHUE TI0 YaCTSIM.
CXOaMMOCTb UHTErPaoB OT HEOTPULIATENIBHBIX
(yHKIHHA. AGCONIOTHAS CXOJUMOCTbD.

[Ipu3Haku abCOOTHON CXOTUMOCTH.

VYcnoBaas cxogumocTh. [Ipu3Hak Abens-Jupuxie.
WHTerpans! OT HEOTPaHUIEHHBIX (DYHKITHIA.
AOCOIIOTHAS ¥ YCIIOBHAS CXOUMOCTb.

[Ipu3HAKH CXOANMOCTH. DKBUBAJICHTHOCTh
HEecOOCTBEHHBIX MHTETPaJIoB 00OMX TUIIOB.
I'naBHbIe 3anaun Ko HecOOCTBEHHBIX HHTETPAJIOB.

26

12

18

2.HecoOcTBeHHBIE HHTETPAJIbI, 3aBHCSIINE OT
napaMerpa

WHTerpainbl ¢ 66CKOHEUHBIMH IPE/ICIIaMH1, 3aBHUCSILIC
oT napametpa. PaBHoMepHas cxonumocTs. Kpurepuit
Ko paBHomMepHOit cxonumoctu. JlocTaTOUHbIN
npu3Hak BeliepmTpacca abCOMOTHOW U paBHOMEPHOH

23

10

15

10




CXOAUMOCTH.
IIpenenbHbBIN Iepexo, HENMPEPHIBHOCTD,
nudepeHMpoBaHNe U NHTETPUPOBAHHE TIO
napaMeTpy. PaBeHCTBO MOBTOPHBIX HHTETPAJIOB.
WuTerpansl OT HEOTPAaHWICHHBIX (DYHKITHIA,
3aBUCAIINE OT Tapamerpa.

DHnepoBEl HHTETPAJIHI.

3.KpaTHble HHTErpaIbl

3amaud, MPUBOASALINE K HOHATHIO KPATHOTO
unTerpana. OmnpenesicHue U CBOMCTBA

JIBOMHOTO MHTETpaa.

[puBeneHME TBOWHOTO HHTETPajia K IOBTOPHOMY.
3amMeHa MepeMEeHHBIX. [ €OMETPUYCCKUIT CMBICIT
sikoOuaHa npeodpasoBanus. [lonspHas 3ameHa
KOOp/IMHAT.

TpoliHbie ¥ MHOTOKpaTHBIC UHTErpalibl. [IpuBeneHne K
MOBTOPHBIM. 3aMeHa nepeMeHHbIX. [{unnuapuieckas u
chepuueckasi CHCTEMbI KOOPANHAT B IPOCTPAHCTBE.
l'eoMeTpruecKrue TMPHIOKEHHUS JBOHHBIX
HHTErpajoB: o0beM Opyca, IJIOIIAIL
TOBEPXHOCTHU B ClIydac ABHOI'O U MapaMETpUICCKOIo
3a71aHus.

IIpuioskeHns KpaTHBIX UHTETPAJIOB K 3a7a4aM
MEXaHUKHU: Macca, CTATHICCKHE MOMEHTEI,

ICHTPp MacC, MOMCHTBI HHCPLIMH.

23

10

15

4. KpuBo/IMHeIHbIe HHTerpPaJbl

3aga4n, NPUBOSIINE K MOHITHIO KPUBOJIMHEHHOTO
uHTerpana. KpuBoauHeHHbII

HHTETPAJ MEPBOTO Psi/a, €r0 BEUHCICHHE.
KpuBonnHelHbIi HHTErpal BTOPOro psiaa.
CooTHOIIIEHNE KPUBOJIUHEHHBIX HHTETPAJIOB.
Brruncienie KpUBOJIMHEIHOTO HHTETpasia BTOPOTO
psna

Opuentanus koHTypa. Ilnockas ogHOCBsI3HAs
obmacte. MHTerpam Mo 3aMKHYTOMY KOHTYpY.
®opmyna I'puna. Beluucienue miuomanaei ¢ oMoubo
¢dopmyssl ['puna.

VYcnoBus HE3aBUCHMOCTH HHTETpaja oOT IIyTH
MHTETpUpOBaHus. BoccraHoBieHne QyHKINH ABYX
NIepeMEHHBIX I10 €€ MOJTHOMY JuddepeHnnany.

23

10

15

5.I1oBepXHOCTHBIE HHTETPAJIBI

[ToBepXHOCTHBIN MHTETPAI IEPBOTO POA.
Brruucnenue ¢ moMoOLs0 ABOHHOTO

HHTETrpaa.

JIBycTropoHHue noBepxHocTHU. [10BEpXHOCTHBIN
HMHTETpaJI BTOPOTOo pojaa. Berancienue ¢

TTOMOIIBIO JBOWHOTO MHTErpana. CBs3b
MTOBEPXHOCTHBIX HHTETPAJIOB.

IToBepxHOCTHO OHOCBs3HAS 0OnacTh. Dopmyrna
Croxkca. YCIoBUs HE3aBUCUMOCTHU
KpUBOJIMHEHHOTO UHTErpajia Mo NPOCTPaHCTBEHHOM
KPUBOU OT IIyTH WHTETPUPOBAHHUSL.
BoccranoBneHue yHKINY TpexX MEPEMEHHBIX 10 €€
noJiHOMY anddepeHuuary.

[IpocTpancTBEeHHO OHOCBs3HAS 00MacTh. Dopmyna
OcTporpaackoro u ee

T€OMETPUYECKUE TTPHIIOKEHUSI.

23

10

15

6.Teopust moJisi (BeKTOpHBIIt aHAIN3)
Du3nuecKue 3a1a9n, MIPUBOSIINE K TOHITAIM
CKaJISIPHOTO U BEKTOPHOTO MOJIEH.

Omneparop Namunerona. I'paguent. Ione
rpagueHToB. JluBepreHnus (pacxoauMOoCTh)

24

12

18

11




BeKkTopHOTro noJisi. Porop. Ione potopos.
Hupkynsus BexkTopHOoTOo 10J1s1. [ToTOK BEKTOpHOTO
noist. @opmynsl ['puna, CTokca u
Octporpazckoro-I'aycca B BeKTOpHOU opme.
CoreHOUMAATTBPHBIE BEKTOPHBIE TOMS. Y CIIOBHS
COJICHOMIATBHOCTH TIOJIST, PU3UIECKUI

CMBICI JUBEPTEHITHH.

[NorenuuanbHble BeKTOpHBIE oSt Kpurepnit
MOTEHIIMAJIbHOCTH BEKTOPHOT'O TOJISI.

Texyumii kouTpob (KCP) 2 2
TTpoMexyTOYHAs! aTTECTALHS — SK3aAMEH/3a4ET 36

Utoro 180 64 32 98 46
HUTOTO 720 256 | 96 360 | 216

Texylmuil KOHTPOJb YCIIEBAEMOCTH pPEATU3yeTcsl B (opMax ONPOCOB Ha 3aHATHSAX CEMHHAPCKOTO
THUIIA.

[MpomexyTouHas aTTecTanus MPOXOAUT B TPAIUIUOHHOM popme (3K3aMeH).
4. YueOHO-MeTOAMYECKOE 00eclieUeHHe CAMOCTOSATeIbHON PadoThl 00y4aroIuXcs

OcHoBHOI (hopMOIi OpraHu3ali y4eOHOTO Ipolecca SBISIOTCA JICKIHOHHBIE 3aHATus. [lpu
BBINOJIHEHUH TNPAKTUUYECKUX PpabOT, NMPU CaMOCTOATENIbHOW paboTe CTyIEHThl UMEIT AOCTYH K
MarepualiaM Kypca, pa3MelIeHHbIM B crcTeMe aekTporHoro odydenus HHI'Y mo aapecy http://e-
learning.unn.ru/course/view.php?id=1660, pexum gocTyna — TpedyeT aBTOPH3AIHH.
Ucnonp3ytorcs oOpa3oBaTenbHble TEXHOJOTMHM B (OpME JIEKIMHM, NPAKTUYECKUX 3aHATUH,
3JIEKTPOHHOTO O0YUYEHHSI.
Jleknus-undgopmanusa. OpueHTHpPOBaHA Ha H3JIOKEHHWE U OOBSCHEHHUE CTYJICHTaM Hay4YHOU
UHpOPMaLINH, MOJIeKAIEH OCMBICIIEHUIO U 3alIOMUHAHUIO.
IIpakTnyeckue 3ansaTusi. OnHa u3 ¢GopM yueOHOro 3aHATHS, HANpaBlieHHass Ha pPa3BUTHE
CaMOCTOSITENIbHOCTH 00yYaroIuXcs U MPHOOpeTeHne yMEHUN 1 HaBBIKOB. /laHHbIE yueOHBIE 3aHATHS
yrayOIIsitoT, pacIupsioT, JeTAIU3UPYIOT MOTYYeHHbIE Ha JIEKIUHU 3HaHud. [IpakThueckoe 3aHsTHE
OpernonaraeT BBIIOJHEHHE CTyJEHTaMU IO 3aJaHul0 M T0J] PYKOBOJCTBOM IpernojaBarenei
HECKOJIPKUX JTOMAIIHUAX MPAKTHYECKUX paboT. Ha mpakTHYecKuX 3aHSATHSAX BBIICISIETCS BpeMs JUIS
IPOBE/IEHUS NMPE3EHTALUU U 00CYX/I€HUS POEKTHBIX paboT.

CamocTosATenbHOE TIOBTOPEHHE TEOPETHUECKOro Marepuana M pelIeHHe MPaKTUYeCKHX

IMpUMCEPOB 110 C60pHI/IKy 3aaa4 110 JUCHUIIIINHE.
CamMocTosTenpHas pa60Ta CTYACHTA NPpHU U3YYCHUHN JUCHUIIIINHBI «MareMaTuueCcKuil aHaaus3y

BKJIFOYA€T BBIIIOJJHCHUEC AOMAITHUX 33}13HI/II71, IMOATOTOBKY K TCCTHPOBAHUIO MW DOK3aMCHY. JIJ'ISI
CAMOKOHTPOJIA Y CTYACHTA UMECTCA BO3MOXHOCTE YIAJICHHOTO TCCTUPOBAHHSA IO JUCTAHIIUOHHOMY
JICKITHOHHOMY Kypcy. http://e-learning.unn.ru/

CamocrosTenpHas pa60Ta 3aKJII049acTCA B O3HAKOMIICHHU C TCOPETUYCCKUM MATCpHUAJIOM I10
yqe6Hm<aM, YKa3aHHBIM B CIIMCKE JIUTCPATYpPhbl, PCIICHHUH IIPAKTUYCCKUX 3aJad, IMOATOTOBKE
OTBCTOB Ha BOIPOCHI CAMOKOHTPOJIA. CaMocTosTenpHas pa60Ta MOKCT MPOUCXOAUTH KaK B
YUTAJIbHOM 3aJIC 6I/I6HI/IOTCKI/I, TaK U B JOMAIIHUX YCJIIOBUAX.

KOHTpOJIBHBIC BOIIPOCHI U 3aJaHUs IJId MPOBCACHUSA TCKYIICTO KOHTPOJIA U HpOMe)KYTOQHOﬁ aTTeCTalnuu
MO0 UTOraM OCBOCHUSA JUCHUIIJIMHBI TPHUBCACHLI B II. 5.2.

5. ®oH] OLIEHOYHBIX CPEACTB AJs MPOMEKYTOYHOM aTTECTANMHU MO TUCHHILIHHE (MOIYJIIO),
BKJIFOYAIOIIWH:

12


http://e-learning.unn.ru/course/view.php?id=1660
http://e-learning.unn.ru/course/view.php?id=1660

5.1.

OnucaHue MIKaJjJa ONEeHUBAHMS pe3yjabTaToB Oﬁy‘-leHI/Iﬂ mo TMCIMIJIMHE

Yposenb IIxaya oneHuBanusi cGOPMHPOBAHHOCTU KOMIIETEHIUI
cpopmupoBan
HOCTH HEY/J0BJIETBO | YIOBJIETBOPH
J10X0 X0po1o 0YeHb XOPOIIO OTJIMYHO NMPEeBOCXOIHO
KOMHeTeHHHﬁ PUTEJIBHO TEeJIbHO
(uHAUKATOPA
THKEHHUS
Aoc ¢ He 3aureno 3a4TeHo
KOMIIeTeHIIU )
OTtcyTcTBHE
3HAHUKU
YpoBeHb YpoBeHb
TEOPETUIECKO o o
YpoBeHb MuHUMAIBHO | 3HAHUU B 3HAHUU B YpoBeHb
ro Marepuana. . . .
3HAHUH HIDKE | JTOITYCTHMBIN o0BeMe, o0beme, 3HAHUH B YpoBeHb
MHHUMAJIb- OBCHb COOTBETCTBYIO COOTBETCTBYIO o0bemMe 3HAHUH B
Heso3moxHoc p N yiomt yrott ’
Th OLCHNTS HBIX 3HAHUM. €M IporpaMme €M IporpaMme COOTBETCTBYIO | 0OBeMe,
3HaHus HomHoTY TpeOOBaHUIA. JomnymeHo ITOATOTOBKH. TTOJITOTOBKH. meM MPEBBIIIAONIE
— HMmenu MecTo | MHOTO JomyieHo JomnymeHo rporpamme M Iporpammy
R — rpyosie HEerpyOBIX HECKOJIbKO HECKOJIBKO IIOATOTOBKH, IIOATOTOBKH.
oTKaza OIIUOKH. OIIUOKH. HErpyObIX HECYIIIECTBEHH 0¢3 OIHUOOK.
OIIIHOOK BIX OIIHOOK
o0yyaromieroc
sI OT OTBETA
IIponemoncTpu [IponemoncTp
IIponemoncTp
pOBaHbI Bce IIponemMoHCTpU | MpOBaHBI BCE
OTtcyrcTBHE HPOBaHbI [IpomemoncTp
IIpu pereHun OCHOBHbIE pOBaHEI Bce OCHOBHBIE
MUHHAMAaJIb- OCHOBHbBIE HPOBaHEI BCE
. CTaH/IapPTHBIX YMEHHS. OCHOBHBIC YMEHUSI,
HBIX YMCHHH. YMEHUSL. OCHOBHBIC
3a1a4 He Pemrens! Bce YMEHWUSL. PpeIIeHbI Bce
HeBozmox- Pemenst YMEHUH,
MIPOJIEMOHCTP OCHOBHBIC Permiensl Bce OCHOBHBIE
HOCTb THITOBBIE pelIeHbI Bce
HMPOBaHbI 3aj1a4u C OCHOBHBIC 3aJ1a4u ¢
OIICHUTH 3a1a4u C OCHOBHBIE
OCHOBHBIE HEeTpyOBIMU 3a7a4m. OTHEIIbHBIMU
Ymenus HaJINYHe HErpyObIMU 3a/1auu.
. YMEHHUSL. OIINOKAMH. BerlnonHeHs! Bce | HecylecT-
YMEHUi OIIMOKAMHU. BrInoHeHb
BrironHeHs!I Bce | 3amaHus, B BEHHBIM
BCIICCTBHUE BreimoaseHs! BCE 3a/IaHMs,
Hmenn mMecto 3aJlaHus, B TTOJTHOM HEJI0YeTaMH,
OTKa3a BCE 3a/IaHMS, B IOJTHOM
pr6I>Ie IOJIHOM o0neMe, HO BBITIOJIHEHBI
o0ydJaromiero- HO HE B obneme 6e3
OLINOKH. o0beMe, HO HEKOTOPBIE C BCE 3aJaHUS B
csl OT OTBETa TTOJTHOM HEJI0UYETOB
HEKOTOPBIE C HEJ0YCTaMH. TTOJTHOM
oObeme.
HEJI0YETaMU. o0BeEME.
OtcyTcTBHE [Ipu permenun
BJIaJICHUS cranmaptaeix | HMmeercs [IponemoncT- IIponemoncTpu I
0ZEMOHCT
MaTepHaioM. 3a7a4 HE MHMHHUMAJIEHBI PpHUpOBaHBI pOBaHELI P P [TponemoHcTp
v HUPOBAHBI
HeBo3MOXHOC | mpopeMoHCTp i Habop 0a30BBIE 0a30BBIE P HpOBaH
HaBBIKU TIPH .
Th OLIEHUTH HUPOBAHBI HAaBBIKOB JIIs HaBBIKHU TIPH HAaBBIKU TIPU TBOPYECKHUI
peuenun
HaJIM4yue 0a30BbIC peueHus pewmenuu peueHuu MOJXO0J K
Hagpbiku HECTaHIapTH
HAaBBIKOB HAaBBIKH. CTaHJAPTHHIX | CTaHIAPTHBIX CTaHAAPTHBIX 6 PEIICHHIO
BIX 335124 0e3
BCJICICTBUE 3a1a4 ¢ 3a/1a4 ¢ 3aja4 0e3 6 HECTaHAAPTH
OIIMOO0OK U
OTKa3a Wwmenun mecto | HekoTOpBIMU HEKOTOPBIMH OIIMOOK 1 BIX 3a/1a4.
HEJIOYETOB.
o6yllal0meroc rpy61>1e HEJI0UYETAMU. HEJI0YeTaMu HEJIOYETOB.
g OT OTBETA OIIMOKH.
IIkaja oneHKH NPH MPOMEKYTOYHOM aTTeCTAMHU
Ounenka YpoBeHb NOATOTOBKH
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3a4TCHO

Bce xomnereHIH (YacTH KOMIIETEHIMH ), Ha ()OPMUPOBAHHE KOTOPBIX

I[Ipesocxomno HampaBJieHa JUCIUILINHA, COPMHUPOBAHBI HA YPOBHE HE HIKE
«IIPEBOCXOTHO»
Bce kommereHmmu (YacTH KOMIIETEHIHWH), Ha (OpMHpOBaHHE KOTOPBIX
OtamynO HalrpaBjeHa AUCIMIUINHA, CHOPMUPOBAHBI HA YPOBHE HE HIDKE «OTIHIHOY,

IpH 3TOM XOTA OBl OJHA KOMIIETCHIMS c(opMHpOBaHa Ha YpPOBHE
COTIIMYHOY

OueHsb x0po1uIo

Bce kommerenuum (dacth KOMIeTeHUMWi), Ha (OPMHUPOBAHUE KOTOPBIX
HarpasjeHa AMCIMIUINHA, C(HOPMHUPOBAHBI Ha YPOBHE HE HIKE «OYEHb
XOPOILI0Y», TIPH 3TOM XOTs OBl 0/1Ha KOMIIETeHIUsI c(h)OPMHUPOBAHA HAa YPOBHE
«OYEHb XOPOIIO»

Xopouio

Bce kommereHnmu (4acTu KoMIeTeHIWil), Ha (OpMHpPOBaHHE KOTOPBIX
HarpasjeHa JUCLUILIMHA, CPOPMUPOBAHBI HAa YPOBHE HE HMXKE «XOPOIIOY,
Opu 3TOM XOTs OBl OJHA KOMIIETEHIMs c(OpMHpPOBaHa Ha YpPOBHE
«XOpomIo»

Y,I[OBJ'IGTBOpI/ITCJ'ILHO

Bce xoMnereHumm (4acTH KOMITETEHIMH), Ha (HOpMHpOBaHHME KOTOPBIX
HanpaBjeHa JAWCHMIUIMHA, CGOPMUPOBAHBI Ha ypPOBHE HE HIDKE
«yIOBICTBOPHUTEIIFHO», IPH 3TOM XOTd OBl OfHAa KOMIIETEHIUS
c(opMHpPOBaHA HA YPOBHE «YAOBICTBOPUTEIHHOY

HC 3a4TCHO

HeynosnerBopurensHO

Xorss OBl omHa  KOMIETeHIMs  chopMHpOBaHa  HAa  ypOBHE
«HEYZOBJICTBOPUTEIBHO», HU OJHA M3 KOMIIETCHIMH He copMHupoBaHa Ha
YPOBHE «IIJIOXO»

IInoxo

XoTs ObI 0J]Ha KOMIIETCHIIHS C(OPMHUPOBAHA HA YPOBHE «ILIOXO0X

5.2.

Tumnosbie KOHTPOJIbHBIC 3a1aHUA WJIM HHbIC MaTepHuaJibl, Heo0XoauMble JJIsl OLeHKH

Pe3yJbTATOB 00y4eHusl

5.2.1 KoHTpobHBIE BOMPOCHI

Bonpocs! Kon ¢popmupyemoii komnereHHA
1. Cdopmynupyiite onpeaeneHne OKpecTHOCTH TOUKH X € R. OnK-1
Cdopmynupyiite onpeseneHne e-0KpeCTHOCTH TOUkH X € R. | OMNK-1
3. Coopmynupyite onpeaeneHmne oKPecTHOCTU +oo, OnK-1
4. Chopmynunpyite onpegeneHme oKpecTHOCTU —oo, OnK-1
5. CdopmynupyiiTe onpegeneHme OKPecTHOCTU oo, OnK-1

6. Cdopmynupyiite
HeorpaHMYeHHOro MHOMecCTBa.

onpeaeneHus orpaHuyeHHoro, | OMK-1

7. KaKoe uMc/o HasbiBaeTcsa BepXHEN rpaHbio MHOXKECTBa. OnK-1

8. [aitte onpegeneHne TOYHOM BepxHel (HukHen) rpanu | OMK-1

MHOXecTBa.
9. Bcerga M CyLLECTBYHOT TOUYHbIE BEPXHUE rPaHN MHOXeCTBa? OnK-1
10. ChopmynumpyitTte onpegeneHue npeaena nocnenosaTe/ibHOCTH. OnK-1

11. Coopmynupynte onpegeneHue cxogsuwenca (pacxogsaweinca) | ONK-1

nocnenoBaTe/1IbHOCTH.

12. Kakaa nocneposaTenbHOCTb HasbiBaeTcA bHeckoHeuHo manoi | OMK-1
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(6eckoHeuHo 60bLLOK)?

13. CkonbKo npeaenos MOKeT NMeTb cxopauwiasaca | ONK-1
noc/neAoBaTe/IbHOCTb?

14. Nepeuncnute cBoOCTBa NPeaenos, cBA3aHHble ¢ HepaseHcTBamu. | OMK-1

15. Cdopmynupyiite onpeaeneHve orpaHuyeHHoi | OMK-1
(HeorpaHuyeHHOM) NocnefoBaTENBHOCTY.

16.Bcakaa M cxogawanca nocnenosaTesibHOCTb orpaHuyeHa? | OMK-1
BcAKan M orpaHMYeHHan noc/ieaoBaTesIbHOCTb CX0AMTCA?

17. Coopmynupyiite cBoOiCTBa B6ecKoHeYHo manbix | OMK-1
nocaefoBate/NbHOCTEN.

18. Cdopmynupyiite onpeaeneHve MoHOTOHHoW | OMK-1
nocaea0BaTeNbHOCTH.

19. CoopmynupyiiTe onpegeneHne Bospacrtatolleinn (yboisatowert) | OMK-1
nociaefoBaTeNbHOCTH.

20.Ecnam  nocnesoBaTenbHOCTb MOHOTOHHasA, oHa 6yaer umets | OMK-1
npeaen?

21. Kak onpepaensaeTtca uncno e? OnK-1

22. CoopmynupyiTe onpeaeneHue dyHaameHTanbHoi | OMK-1
nocnefoBaTeIbHOCTH.

23. Chopmynupyitte Kputepuint Kowwm cywectsosaHua npegena | OMK-1
nocnaefoBaTeNbHOCTH.

24. NaitTe onpegeneHne 4acTUYHOro npeaena. OnkK-1

25. Coopmynnpyiite KpUTEpUn YacTUUHOro Npeaena. OnK-1

26. YTto Takoe BepxHU (HUXKHMIA) Npeaen nocneaoBaTebHOCTU? OnK-1

27.KaKkasa cBA3b MeXAy CXOAMMOCTbio nocnegosaTtesnbHocT n ee | OMK-1
YaCTUYHBIMM Npesenammn?

28. ChopmynupyiTte onpegeneHune no FeiHe npeaena GyHKUMM. OnK-1

29. Chopmynupyiire onpenenenue no Komm lim, . f(x) = b, | ONK-1
rae @, b € R. TlpuBeaute cooTBercTByMOmUii mpumep (¢
T€OMETPUUYECKON MUILTFOCTPAIIHEH ).

30. Chopmynupyiite onpeeIcHue o Komu | ONK-1
lim, , f(x)=4+0o, rme a € R. Ilpuseaute
COOTBETCTBYIOLIUI IpUMep (c reOMETPUYECKOMN
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WJUTFOCTPAITNEH ).

31. Cpopmynupyiire onpenenenre no Komm lim, .. f(x) = 0. | ONK-1
[IpuBenuTe COOTBETCTBYIONIMM MpUMEpP (C TEOMETPUUECKON
WJUTFOCTPAITUEH ).

32. Chopmynupyiite olpezeseHue 1o Kommm | OMNK-1
lim, ., _of(x)=—00, tme a € R. Ilpuseaure
COOTBETCTBYIOLIUM npuMep (c reoMeTpUYECKOi
WJUTIOCTPALIUEH).

33. Chopmynupyiite onpeaeneHme GECKOHEYHO Manon GyHKLUN. OnK-1

34. Chopmynnpyiite onpeaeneHune beckoHeuyHo 6onbliont pyHKumn. | OMK-1

35. Chopmynupyiite onpegeneHne 6eckoHeYHo Mmanbix ¢yHKumin | OMK-1
04HOro nopsaKa.

36. ChopmynunpyiiTe onpegeneHne 3KBMBaNEHTHbIX 6HeckoHeuHo | OMK-1
ManbIX QYHKUMNNA.

37.ChopmynupyitTe onpegeneHve nopsaka manoctm  ogHoi | OMK-1
dYHKLMM OTHOCUTENBHO APYrOiA.

38. Coopmynupyite onpeaeneHme npupaweHns GyHKUMK. OnK-1

39. ChopmynupyitTe onpeaeneHve HenpepbiBHOCTM ¢yHKumMm B | OMK-1
Touke (n0boe).

40. Coopmynupyiite onpegeneHme HenpepbiBHOCTU ¢yHKUuumM Ha | OMK-1
MHOeCTBe.

41. Chopmynunpyiite onpegeneHme TOUYKM paspblBa. OnK-1

42. Coopmynnpyiite onpeaeneHne To4KM yCTPaHUMOrO paspblBa. OnK-1

43. Chopmynunpyite onpegeneHme ToUKK paspblea I-ro poaa. OnK-1

44. Chopmynunpyite onpegeneHme TouKu paspbliea ll-ro poaa. OnK-1

45. Chopmynmpyite 0CHOBHbIE CBONCTBA HENpPepPbIBHbIX GyHKUMI Ha | OMK-1
oTpeskKe (Teopembl Beiteplutpacca, Teopembl BonbuaHo-Kown).

46. Naite KnaccudurKaLmio TOYEK MHOXECTBa Ha unciosoi npamon. | OMK-1

47. Kakoe MHOeCTBO Ha3blBaeTCA OTKPbITbIM? 3amKHYTbIM? Mosket | OMK-1
JIM MHOKeCTBO 6bITb OTKPbITbIM U OLHOBPEMEHHO 3aMKHYTbIM?

48. Chopmynupyite onpegeneHme nponssoaHomn GyHKumm B Toyke. | OMK-1

49. Chopmynupyite onpeseneHme oAHOCTOPOHHe npowussogHoin | OMK-1
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dYHKUMN,

50. Coopmynnpyiite onpeaeneHne npomssoaHon N-ro nopaaxa. OnK-1

51. Coopmynupyiite onpeaenenne anddepeHumpyemoin ¢pyHkummn s | OMK-1
TOYKe.

52.Cdopmynupyitte  onpegeneHne aubdepeHumana nepsoro | OMK-1
nopaaxa.

53. Kakoi reomeTpryeckuii cmbica UmeeT npoussogHas ¢yHkumm s | OMK-1
TouKe 1 anddepeHUnan PyHKLNN B TOUKE?

54. Coopmynupyintte onpeaeneHune auddepeHuymana n-ro nopsaxa. OnK-1

55. Chopmynupyitte  Heobxoammoe u  pgocrtatoyHoe ycnosue | OMK-1
anddepeHLNpPyeMOCTU PYHKLMN B TOUKE.

56. Coopmynupyiite Teopemy o cBasu auddepeHumpyemoctn u | ONK-1
HenpepbIBHOCTU GYHKUUN.

57. Kak HaliTu npounsBoaHyto (anddepeHuman) nponsseaeHus. OnK-1

58. Kak HaitT npoussogHyto (anddepeHuman) vyactHoro. OnK-1

59. B uem 3aK/04aeTca CBOWCTBO MHBapuaHTHOCTM dopmbl 3anmcu | OMK-1
anddepeHumana nepsoro nopsaaka.

60. MpoaemoHCTpMpyiTe  HeuHBapuaHTHOCTb  ¢opmbl  BTOporo | OMK-1
anddepeHumana.

61. ChopmynupyitTte  onpegeneHue  BospacTatouweir  crporo | OMK-1
(HecTporo) pyHKumM.

62. Coopmynupyiite onpeaeneHue ybbisatowein crporo (Hectporo) | OMK-1
OYHKUMK,

63. Chopmynupyitte onpegeneHne MOHOTOHHOM GYHKLNN. OnK-1

64. Chopmynnpyiite  onpedeneHve  NoKanbHoro  muHumyma | OMK-1
(makcumyma).

65. ChopmynnpyiiTe oCHOBHblE Teopembl 0 aAnddepeHumpyembix Ha | OMK-1
nHTepsane GyHKkumaAx: depma, Ponns, NarpaHxa.

66. Kakune cneacteua u3 Teopembl JlarpaHxa Bam U3BECTHbI? OnK-1

67. Yto Takoe popmyna Teinnopa? OnK-1

68. ChopmynupyiiTe OINpeAeTeHHe CTPOroro JokKaiabHOTO | OMK-1

MUHUMYyMa (MaKCUMyMa).
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69. ChopmynupyiiTe onpegeneHume sKcTpeMmyma. OMNkK-1

70. ChopmynupyiiTe onpeaeneHune CTpororo sKkCTpemyma. OMnkK-1

71. Coopmynumpyite onpeaeneHme cTauMoHapHOMN TOYKM. ONK-1

72. ChopmynupyiiTe onpeneneHne KpUTUYECKOM TOUKN. ONK-1

73. ChopmynupyiitTe HeobxoauMoe ycnoBUE SKCTpEemMyma? ONK-1

74. Coopmynmpyite AOCTaTOUHbIE YCNOBMA SKCTpeMyma? ONK-1

75. Kakasa Touka HasblBaeTca To4koi nepernba gudpdeperHumpyemoin | OMK-1
GYHKUMM?

76. Cdopmynupyitte HeobxoamMmoe ycnosmue ToUKM nepernba. OnkK-1

77. CdopmynnpyiTte gocTaTouHOE YCNOBUE TOUKM Nepernba. OnkK-1

78. Chopmynupyiite onpeseneHne BepTUKanbHOM, HaknoHHoi | OMK-1
aCUMMTOTbI.

79. Coopmynupyiite Heobxogumoe U1 poctatodHoe  ycnosue | OMK-1
Ha/NMYMA HaKNOHHOW aCUMNTOTbI.

80. Y10 Takoe nepBoobpasHan 1 HeonpeaeneHHbIN UHTerpan? OnK-1

81. ChopmynupyiiTe cBOMCTBA HEONPEAENEHHOIO UHTErpana. OnK-1

82. Yemy paBeH MHTerpan ot cymmbl GyHKLMIA? OnNK-1

83. PaBeH a1 MHTerpan ot npousseneHmsa GyHKUmMn npomnssesenunto | OMK-1
WMHTEerpanoB oT 3Tux GyHKUMIA? MpuseanTte npumep.

84. MepeuncnunTe npocTeiline paunmoHaabHble 4pobu. OnK-1

85. Kakoe BblpakeHue Ha3biBaeTcs anddepeHumansHbim 6uHomom? | OMK-1

86. MNpwu KaKnx YCNOBUAX anddepeHumanbHbii 6uHom | OMK-1
WHTErpMpyeTca B 3IEMEHTAPHbIX GYHKLMAX?

87. Chopmynnpyiite noHATHe onpeaeneHHoro nuHterpana | OMNK-1
(uHTerpana PumaHa).

88. Kakoe ycnosue sBasetca HeobxoaMMbIM Ana uHterpmpyemoctu | OMK-1
YHKUMM?

89. Y10 Takoe cymmbl Japby 1 3a4em OHU HYXKHbI? OMNkK-1

90. Kakue PpyHKUMM ABNAIOTCA MHTETPUPYEMBIMM MO PUMaHy? OnkK-1
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91. YTo TaKkoe MHTerpasa c NnepemeHHbIM BEPXHUM Npeseiom?

OnkK-1

92. Kakumun csoictBammn obnagaer uHTerpan ¢ nepemeHHbim | OMK-1
BEPXHUM Npesenom?

93.Kakaa cBA3b Mexay onpeaeneHHbiM M HeonpegeneHHbim | OMK-1
MHTErpanom?

94. Kak 3a3aeTca KpnBasa Ha NAOCKOCTM U B NpocTpaHcTee? YTo Takoe | OMK-1
napameTpu3auns KpmMBoii?

95. Chopmynupyitte onpegeneHve AnuHbl ayru u cnpamnsemoin | OMK-1
KpMBOIA.

96. Kak onpeaenseTtca naollaab NAockon ¢purypbl no HopaaHy? OnkK-1

97. Kak HaWTK naowaab KPMBOJIMHENHO Tpaneuun, | OMK-1
KPMBOJIMHENHOIO ceKTopa?

98.Kak HaWTM niowaab nnockon ourypbl ¢ napameTpudeckn | OMK-1
3a4aHHOM rpaHuLen?

99. Kak HaT1 naiowaab noBepxHOCTM U 06bem Ten BpalleHns? OnkK-1

100. Yro Takoe BEKTOPHOE MPOCTpaHcTBO R"? OnkK-1

101. JaiiTe onpeneneHne eBKINI0Ba IPOCTPAHCTBA. OMK-1

102. Kaxkoe npocTpaHCTBO Ha3bIBA€TCS METPUUECKUM? OMK-1

103. Uto sBnsieTcs TpenesoM IMOcCienoBaTeaIbHOCTH B | OMK-1
npoctpanctse R"?

104. UTto Takoe MOKOOpIMHATHASA CXOAUMOCTh? OnkK-1

105. Uro Takoe MOBTOpHbIE Mpenesbl (GyHKIuM JBYX | OMK-1
MepeMEHHBIX?

106. Chopmynupyiite omnpenencHue mpenena ¢GyHkuwm | OMK-1
HECKOJIbKUX ITePEMCHHBIX.

107. Kakas ¢yHkuus HaspiBaeTcs HeNpepbIBHOW B Touke | OMK-1
110 COBOKYIHOCTHU MEPEMEHHBIX?

108. Kakas ¢yHkuus HaspiBaeTcs HeNpepbIBHOM B Touke | OMK-1
110 OTAENBHBIM NTEPEMEHHBIM?

109. Kakoe MHOKECTBO HA3BIBAETCS KOMITAKTHBIM? OnNK-1

110. Cohopmynupyiite KpUTEpUN Bonprano- | OMK-1
BeiiepmTpacca KOMIaKTHOCTH MHOYKECTBA.

111. Kakoe MHOKECTBO Ha3hIBACTCS CBSI3HBIM? OnK-1

112. ChopmynupyiiTe cBOMCTBa HempepbiBHbIX GyHKUMA Ha | OMK-1
KOMMaKTHOM MHOKecTBe (Teopembl BelepwTpacca, Teopema
KaHTopa).

113. ChopmynupyiiTe csoicTBa HenpepbiBHbIX GyHKUMI Ha | OMK-1

CBA3HOM MHOMecTBe (Teopembl BonbuaHo-Kown).
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114, [aiTe onpeaeneHne 4acTHOM NPOU3BOAHON GYHKLNN. OnK-1

115. Kakaa ¢yHKuMA AByX nepemeHHbIX Hasbisaetca | OMK-1
anddepeHUMpyemoi B TOUKe?

116. Ecnm GyHKUMA MMeeT YacTHble npou3sodHble B Touke, | OMK-1
6ynet v oHa anddepeHUNpyemoin B 3ToM ToUKe?

117. Chopmynupyite [0CTaTOYHOE ycnosue | OMK-1
andodepeHumMpyemocTm GYHKLMM B TOUKE.

118. YTo TaKkoe KacaTe/lbHas MAOCKOCTb M Hopmanb K | OMK-1
NoBEpPXHOCTH?

1109. Hanuwwute dopmyny Ternopa ana o¢yHkumm mHormx | OMK-1
nepemeHHbIX.

120. Kakaa ¢dyHKUMA Ha3biBaeTcA 3a4aHHON HEABHO? OnK-1

121. Kakum ycnosmam fAo/kHa yaosnetsopatb  ¢yHkuma | OMK-1
F(x,y), uTobbl ypaBHeHne F(x,y)=0 onpenensno B OKPeCTHOCTU
TouKM X° €AMHCTBEHHYIO HEMpepbiBHYI GYHKLUMIO Y(X) TaK, uTo
y(x9)=y°. Mpu Kakux ycnosuax 3Ta  OyHKUMA  Byger
AMPDEPEHLMPYEMONt B OKPECTHOCTM TOUKM X°?

122. Kakum ycnosuam J[omkHa yposnetBopaTb ¢yHKuma | OMK-1
F(x,y,z), uTobbl ypaBHeHue F(x,y,z)=0 onpeaensano B OKPECTHOCTU
Toukm (X°y°) eAMHCTBEHHYIO HenpepbiBHYIO GYHKUMIO Z(X,y) TaK,
uyto z(x°,y°)=z". Mpu Kakux ycnosuax sta ¢yHKUMA 6GygeT
anddepeHumMpyemoit B okpecTHocTH Toukm (x°,y°)?

123. Kakas ¢yHKUMA HasblBaeTCA 3a4aHHON HeaBHO cuctemoit | OMK-1
YypaBHEeHWUR?

124. Chopmynupyiite Teopemy O HeaBHOM  ¢yHKumm, | OMK-1
3aZaHHOM CUCTEMOW ypaBHEHUIN?

125. Y70 Takoe 3aMeHa nepemMeHHbIX? OnK-1

126. [aite onpeaeneHne nokanbHoro skctpemyma ¢pyHkumm | OMK-1
HECKO/IbKMX NepemMeHHbIX.

127. Chopmynupyinte Heobxoammoe ycnosue nokanbHoro | OMK-1
3KCTPEMYMa, A0CTaTOYHOE YC/IOBME IOKA/IbHOIO 3KCTPEMYMa.

128. KaKkaa TOYKa Ha3blBaeTCA TOUKOM yCA0BHOro skcTpemyma | OMK-1
bYHKLUMM HECKOIbKMX NepeMeHHbIX?

129. Kak HaliTK YCNIOBHbIN 3KCTpeMyM GYHKLMN? OnK-1
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130. B uem 3aK/Il04aETCA MeToA, MHOXKUTENen JlarpaH:Ka?

131. Y70 TaKoe 4McioBom paa? OnK-1

132. Y70 HasblBaeTcA Cymmon paaa’? OnK-1

133. Kakoit umcnosoit pag  HasbiBaeTca  cxogawmmca | OMK-1
(pacxopsawmmces)?

134. Chopmynupyitte Heobxoammoe ycnosue cxoammoctu | OMK-1
ymcnosoro paga’?

135. Ecnn obuwmnit uneH paga CTPEMUTCA K HYO, 4TO MoXHO | OMK-1
CKasaTb O CXOAMMOCTU paga?

136. Chopmynupyite  Kputepuit Kown  cxoammoctn | ONK-1
YMCNOBOrO pPAAa.

137. Kakoit umcnosoit pag HasbiBaeTca rapmoHudeckum u | OMK-1
noyemy OH TaK Ha3blBaeTcA?

138. CXoamMTca NN rapMOHUYECKUIA paa, 1 nodemy? OnK-1

139. Kakoit YncnoBoOM pag, Ha3biBaetca | OMK-1
3HaKOMNOIOMKMTE/IbHbIM?

140. Coopmynupyiite NpPU3HaKK cxoammocTn | OMK-1
3HAKOMOJIOMKMTEIbHOIO YMCNOBOrO PAAa.

141. (orpaHnuyeHHoCTb  nocnegoBaTenbHOCTM  YacTuuHbIX | OMK-1
CYMM, NpPU3HaKKM cpasHeHus, danambepa, Kowm, HTerpanbHbIi
npusHak Kowun-MaknopeHa).

142. Koraa rosopaT, 4to pag cxoautcs abcontotHo? YenosHo? | OMK-1

143. MOKHO 1N MPY HAXOMKAEHUN CYMMbI pAaa nonbsosaTtbca | OMK-1
CBOWMCTBOM acCOLMATUBHOCTU CNOMXKEHMA? Korga aTo BO3MOMKHO?

144. MOMKHO /IM  NpU  HaxoKaeHunm cymmbl  paga | OMK-1
NoNb30BaTbCA CBOWCTBOM KOMMYTaTUBHOCTU ClOXeHUA? Koraa
3TO BO3MOMHO?

145. Chopmynupyiite npusHak JlelbHuua cxogmmoctn | OMK-1
3HaKoyepeaytoLLeroca paga.

OMNK-1

146. Kak oueHUTb OCTaTOK 3HaKouepeaytoLerocs paaa’?

147. Coopmynupyiite  npusHaku  AOupuxne un  Abens | OMNK-1
CXO4MMOCTU NMPOU3BOJIbHBIX PALOB.

148. [aitte noHATMA dYHKUMOHaNbHOM nocnepsosatensHocty, | OMK-1
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dYHKLMOHaNbHOrO pAaa.

149. Kak Haltm obnactb cxoamMmoctv ¢yHKuMoHanbHon | OMK-1
nocneaoBaTenbHOCTU, PYHKUMOHAbHOIO pAaa?

150. [laiite onpeneneHve noTodeyHOW U pasBHOoMepHoi | OMK-1
CXOANMOCTH Ha MHOecTBe bYHKUMOHANbHOM
nocaea0BaTeNbHOCTU, GYHKUMOHANbHOIO pAaa.

151. ChopmynupyiTe npusHakm pasHomepHon cxogumoctn | OMK-1
YHKUMOHANbHOMW  nocnenoBaTeslbHOCTM,  PYHKLMOHANIbHOIO
paga (KpuTtepuii Koww, goctatoyHble Npu3Haku BeleplTpacca,
Ounpuxne, Abens).

152. Mpu Kakux ycnosuax ana  ¢GyHKUMoHanbHoro psaga | OMK-1
cnpaBeanuBbl CleaytolimMe CBOMCTBA: «npeaen OT CYMMbl paBeH
CYMMe npefesioB», «UHTErpan oOT CYMMbl paBeH cymme
MHTErpanoB», «MNpou3BoAHas OT CYMMbl paBHa Cymme
NPOU3BOAHDBIX»?

153. Kakoit pag HasbliBaeTcA CTENEHHbIM? OnK-1

154, KaK HalTh paguyc cxogMmMocCTu CTeneHHoro paga’? OnK-1

155. Y70 ABAseTcA 06/1acTbio CXOAMMOCTH cTeneHHoro paga? | OMK-1

156. Cxoautca An cteneHHol psag 8 obnactu cxogumoctu | OMK-1
paBHOMEpPHO?

157. ByaeT A HenpepbiBHOM cymma cTeneHHoro psaga 8 | OMK-1
obiacT cxoamMmocTn?

158. Korga rosopAT, u4to ¢yHKUMA packnagpiBaetca B | OMK-1
CTENEHHOM pPsf B HEKOTOPOM TOUKe?

159. Kak onpepenutb, packnagbiBaetca au  ¢yHKuma s | OMK-1
CcTeneHHoM pag?

160. Kakve creneHHble pAgbl  MOMHO noayuutb npwu | OMK-1
pa3foXeHnn GyHKUUM?

161. Kakaa GyHKUMA Ha3biBaeTCA aHaIMTUYECKON? OnK-1

162. Coopmynmpyiite Teopembl BeltepwTpacca o | ONK-1
paBHOMEPHOM MPUBAUMKEHMM HenpepbiBHbIX  GYHKUMIA Ha
oTpeske TPUrOHOMETPUYECKUMU " anrebpanyeckumm
MHorouysieHamn. KakoBO 3HaueHue 3TUx Teopem?

163. Kakoe npocTpaHcTBO HasbiBaeTca 6eckoHeyHomepHbim | OMK-1

eBKIngoBbiMm N pOCT[Z)aHCTBOM-.'>
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164. Mpuseante npumep 6eckoHeyHomepHoro eskangosa | OMK-1
npoctpaHcTBa. OnpegennTe B HEM CKansapHOe Mpov3BeAeHUe,
HOPMY, METPHUKY.

165. Yto TaKoe CXoAMMOCTb MO Hopme, cxogumoctb B | OMK-1
cpeaHem?
166. Kakaa cuctema ¢yHKUMIA HasbiBaeTca opToroHanbHoin? | OMK-1

MpuBeauTe Npumep.

167. Kakas cuctema bYHKUMM Ha3sblBaeTca | OMK-1
OpPTOHOPMMPOBAHHOW? MpuBeanTe npumep.

168. Kakoit papn HasbiBaeTca obwmm pagom dypbe. Kakum | OMK-1
CBOMCTBOM 06134at0T KoapduuneHTbl Pypbe?

169. Yto wu3 ceba npeacrasnAaer HepaBeHcTBO beccens, | OMK-1
paBeHcTBO MapceBans?

170. CoopmynupyiiTe csoictBa noaHOTbl M 3amkHyTocTu | OMK-1
OPTOHOPMUPOBAHHOM CUCTEMDI.

171. 3anuwute pag Pypbe no TpuroHomeTtpuyeckoi cucteme. | OMK-1

172. Kak 3anucatb pag ®ypbe A1a 4YETHbIX M HeuéTHbix | OMK-1
OYHKUMIA?

173. Korga psg  ®ypbe, nocTpoeHHblh no Hekotopoi | OMK-1

OYHKUMMU, CXOANTCA K HEM paBHOMeEpPHO? [ToTo4YeyHo?

5.2.2.
Hrorosbiii Tect no teme Ilpenes. HenpepbiBHOCTD. I pepennuaibHocTs

Bonpoc 1

Kaxkas u3 mocnenoBatenpbHOCTEN Oy/1eT OECKOHEYHO MaIOi
cosn __ ntbd _z"

a)x, == 6)x, =" Bx, ==

Bomnpoc 2

Kakas nmocienoBaTenbHOCTh OyieT 6€CKOHEYHO OOMBIION

2 4..°12

n“+3n n +3nc+1 Inn

a)x, = 0)x,=———— B)X, = —

) %o w100 0 *n an’+1 ) ¥ =,
Bomnpoc 3

Kakast u3 nocieioBaTebHOCTel Oy1eT OrpaHHIeHHON?
Tn
a)x, = cosn® 6)x,, =Inn — 100 B)x, = ncos—

Bomnpoc 4
Kakas nmocienoBaTensHOCTh OyeT GyHIaMEHTAIBHOMN?
2
— "o 1 _n —4 — LY
a)x, = (—1) "sin— 0)x, = —— B)x, = arcign(—1)

Bomnpoc 5




¥ Kakoli Iocae10BaTENbHOCTH TOYHAsI BEPXHsIS TPaHb paBHa 47

a)x, =4— 6)x, =4 +i+ B)Xx, = 4arctgn

n+il n+il

Bomnpoc 6
Kaxkas 13 npuBeieHHBIX OCIEI0BATEIHLHOCTEH CXOASIIIAsICS?

P

Vi+5 1 — .
a)x, = 0)x, = cos— ++/n B)x, = sinn

"

Bomnpoc 7

B kakowm ciyuae *“E*® copnanaer c ?

a)lim,___a, 6)lim a, B)lim a,
= 0O =00

Bomnpoc 8
B xakom ciyuae infa, copmanaer c ?

a){:ﬂl a, 6)‘1‘1_}12 @, B) llmﬂ—:’ﬂ: a,

Bomnpoc 9

PacnonoxuTh B IpaBUIBHOM MOPSIIKE

A - mocne10BaTeNbHOCTh OTPaHUYCHA

b - mocnenoBaTensHOCTh yHIaMEHTAIbHA
B - mocnenoBaTenbHOCTH CXOIUTCS
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Bomnpoc 10

VYcranoButh cooTBeTcTBUE MEXAy 1)-3) u A)-B)

1. Cxopsiasics 1mocie10BaTeIbHOCTh

2. beckoHe4yHO GoJbIIast MOCIEI0BATEIBHOCTD

3. ITocnenoBaTenbHOCTh UMEET 2 pa3IuUHbIE NPEEIIbHBIE TOUKU
A. HeorpanndeHHas mociieioBaTeabHOCThb

b. ®ynnamenTanpHas mociae10BaTENbHOCTh

B. Pacxopasmiascs nocienoBaTeabHOCTD

Bomnpoc 11

Kakast pyHkums Oyaer 66CKOHEYHO MaJIol IIpH X —* 5

Ex—E

1
a)¥y=(x—5)ex50)y = (x— Sjcﬂsﬁ—zs B)y =

x—5

Bonpoc 12

Kakas ¢pynkuus Oyner 6ecKOHEUHO Majlol pu X —+ C0

& 2

a)x — x_g[ﬂx 6) — i B) — ﬂ
n y=a By 2 +100x

Bomnpoc 13

Kakas u3 npuBeieHHbIX 0€CKOHEYHO MajbIX (pyHKIMM mpu X — 0 Oy/eT sKBUBaJIeHTHA (PYHKIUH

v=e*™ — 1
a)y = sindx 6)y =1 —cosZx B)y =In(1+ 2x)
Bonpoc 14

Kakas u3 npuBeZieHHbIX (QYHKIIUI HEMpepbIBHA B TOUKE X = 3

2t +4x45 1
Qy=——— 0Oy=ex? B)y=sgn(x’—9)
Bonpoc 15

YcranoBuTh cooTBeTCTBUE Mexay 1) — 3) u A) — B)

1 Tuddepenuupyercs GyHKIHS B TOUKE X = Xg
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2 OIHOCTOPOHHUE TIpeACIbl Y QYHKIIMH PaBHBI B X = X,
3 JleBas u nipaBas MPOM3BOJHBIC B TOUKE X = X5 PaBHBIL.
A. B Touke X = X; mpejeln CylecTByeT

b. B Touke x = x; (yHKIUA HEIpEPHIBHA

B. ®yakuus nuddepeHmpyeMa B TOUKE X = X,
Bonpoc 16

YcTaHOBUTH HpaBHHBHBIfI MOPpAIOK CJIICAOBAHUA ITPU

A. ®yHKIHS OTpaHUYEHA B TOUKE X = Xg

b. ®yuknus nuddepennupyema B TOUKE X = X,

B. ®ynkuus HenpepbIBHA B TOUKE X = X,

Bomnpoc 17

Kakas u3 npsMbIX NapajuieJbHa KacaTelbHOM K KpuBOil y = x* — 4x + 6 B TOUKE
M (2, -2)

a)y=3x—106)y=8x—1py=8x—1

Bonpoc 18

Kakas 13 IpsMbIX IEepHIEHIMKYISpHA KacaTelbHOM K KpuBoii y = x7 —3x+ 1 B Touke
M (1, -1)

y=

Bomnpoc 19

Kaxkast u3 ¢pyHKIIM MOHOTOHHO Bo3pacTaeT npu 0 = x < o0

x+5

ajyy=————
)y x24+10x—3

Bomnpoc 20

Ecnu BrOpas nmpousBoHast MOJI0KUTEIbHA HA HEKOTOPOM MPOMEKYTKE, TO U (PYHKIIHS HA 3TOM
MIPOMEXKYTKE
26



A) BO3pacraer,
b)BbInykiia BHU3,
B)BbInyKkiia BBEpX.

Bonpoc 21

Ecnu ¢pyHKIIMS BO BCEX TOYKAX HEKOTOPOTO MHTEpPBAJIa UMEET MPOU3BOAHYIO Ooubiie 0, TO

A) byHKIIHS YOBIBAET,

b) dynkmus Bo3pacraer,

B)dynkuus Beimykiia BHU3.

Bomnpoc 22

Teopema Posursa ato

A) Teopema 0 KOHEUHBIX PUPALICHUSX,

b) Teopema o KOpHSAX IPOU3BOIHOM,

B)reopema 06 oTHOIIEHNY NpUpallleHui ABYX (YHKIMHA
Bomnpoc 23

DyHKIUSA UMEET SKCTPEMYM B TOUKE, €CIIU

A) nepBast mpou3BoAHas paBHa O WIK HE CYLIECTBYET,

b) B o101 TOUKE MEepBast Npon3BoAHAas paBHA O MIIM HE CYLIECTBYET U IPHU MEPEX0/Ie Yepe3 3Ty TOUKY

MEHSET 3HaK,

B) B aT0i TOuKE nepBast mpou3BoaAHasA paBHa () WM HE CYHIECTBYET U B 3TOM TOUKE BTOpast

MIPOU3BOHAs OTiINYHA OT 0.

Bonpoc 24

2 o
Ecmn y = x*e™ , 10 koo duiment C, pasnoxkenus ganHon QyHKIWMHU B psg MakiopeHa paBeH

1
A=
B) 0

23
B)—

Bomnpoc 25
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Y CcTaHOBUTH COOTBETCTBHE MEXKIY (DYHKITMEH U ee pa3sioKeHUuEM B psa MakiopeHa

N el

n_In+3

(Zn+1)!

B Xox™

2u+1
B. 2 E:n+lll

5.2.3. TunoBble 3aganus/3a1a4u A5 OLeHKH cOopMUPOBaHHOCTH KoMneTeHuun OMNK-1

KoHTponbHana paboTa anAa oueHkn KomneteHuumn «OMK-1»:

Bapuanr 1
Haitrn npenennt
(n+1)®*—(n-1)*~10n*
nd —n+4

u/’u +1
\ ;,,i,)

——— —
+8(vn?+4+2—+vn?+1)
Jokazarh 110 ONpeIe/enio, 910 &, =

i ) 1 ', I

2 ik a0

50 1 1) O n®

L

3n?4n—1
2%
6(‘('1(()]10'[“0 MaJiaz noclie10saTe/IbHOCTDb.

5. Haiiru infx,, uopxuuiﬁ U HUXKHHI
14-2 mn

Sup T,

TpeJiesbl HOCAeI0BATeBHOCTH Ty, = 57 COS 75
6. Tloap3ysick Teopemoii ©  MOHOTOHHOH ¥
orpaHHIeHHOit 110C/1e/10BATEIbHOCTH HITH

KpHuTepuem Konm nece10BaTh Ha o CXOJJMMOCTH
MoCJIe/1I0BaATeJIbHOCTD

oy ] o TR =ade
=gttt

4 C . \ " n!
7. Hoxasarh no onpejenenuio, 4to T, = o
HeckoHeTHO BOJIBINAs 10C) nej10BaTe/IbHOCTD.,

Bapuanr 2
Haitrn npeenst
(2n41)*4(3n+2)*
(3n—1)3+(n+1)*

\/(nill" V' (n—1)(n-3)

P vn

- n-
3. 1imy; i ("1:;;)
4. TokasaTh 10 ONpeIeIeHuIo, UTO Iy, =
HECKOHEUHO MaJasd IMOCJe10BATEILHOCTD.
5. Haittm infx,, supx,, BepxHHII H HIKHHUII

[pe/IedIbl 10CIeJ0BATEIBHOCTH Iy, = Al ooy R

1. lim,,

2. lim,, .

(n®+3) cos L

3

2n4+1 7 3
6. TTox b3ysCh '['(‘()pﬂ\l()ﬁ o] MOHOTOHHO#H 4]
()l'])‘dlll(‘l(‘ll"()ﬁ MoCJIe1I0BATe/TBHOCTH HIn

Kpurepuen Komm ueoseosaTh Ha  CXOJIMMOCTH
mocJIe/I0BaTeJIbHOCTh

Y - 7 2n+3
Tn =7 + 37 Tt G2
T Jokasarb no OIIpEIC/IEHHIO, 91O
z, = 1 — (=1)"¥n 6Geckoneuno Goubmas

noc/ie108aTe/IbHOCTh.

6. YueOHO-MeTOAMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne THCIUTITHHBI

a) OCHOBHas JuTeparypa:
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1. WIBHH B. A., IIO3HSIK 3. T'. OcHoBbl MaTeMaTudeckoro anaiau3a: B 2-x 4. Yacte [: Yue0.:
s By30B. — 7-e u3nl. — M.: DU3MATIIUT, 2005. — 648 ¢. — (Kypc BbICIIei MaTeMaTUKu 1

2.

3.

MaTeMaTH4ecKoi (PU3UKN).

https://e.lanbook.com/book/2180#authors

WJIBHUH B. A., TIO3H/K D. I'. OcHoBBI MaTeMaTHUeCcKOro aHanm3a: B 2-x 4. Yacts II: Yueb.:
- M.: ®DUSMATIINT, 2002. - 464 c. — (Kypc BbIcIeil MaTeMaTHKy U

Jlis By30B. - 4-¢ u3 .
MareMatudeckon ¢pusuku). (Bei. 2)

https://e.lanbook.com/book/2180#authors

KYIPABUEB JI.JI. Kpatkuii kypc MaTematndeckoro ananmsa. Tom 1. [luddepernuansHoe u

HTETPAIbHOE UCUNCIICHUS (DYHKIUN OTHOM epeMeHHON. Psapl. YuebHuk. - 3-¢ 3.,

nepepad. - M.: DUSMATIIUT, 2005. - 400 c.
https://e.lanbook.com/book/2224+#authors




4. KYIAPABLEB JI. J1. Kpatkuii kypc Mmaremarudeckoro ananmuza. T. 2. JluddepenuunansHoe u
UHTETpaIbHOE UCUMCIICHHS (PYHKIIMI MHOTUX ITEPEMEHHBIX. [ apMOHHYECKuii aHAIN3: Y YeOHHK.
— 3-¢ u3., nepepad. — M.: DUSMATIINUT, 2005. - 424 c.
https://e.lanbook.com/book/2224#authors

5. Hemwmmoruu b.I1., Mapon 1.A., lllysanosa 3.3.

UYucnennsle MeTonbl aHanu3a. [Ipubnmxenue Gynkuuid, muddepenpaibabie 1 HHTErpaibHbIe
ypaBHEHUS

https://e.lanbook.com/reader/book/537/#bookname

0) IOTIOJTHUTEIbHAS JTUTEPATYpA:
1. HUKOJIbCKHUI C.M. Kypc mMaTemaTHueckoro anammsa. B 2-x Tomax. Hayxka, 1983. T.1 464
c.; T.2448 c.
https://e.lanbook.com/book/2270#authors

2. OUXTEHIOJIBL] I''M. Kypc muddepeHmansHOro 1 MHTErpanbHoro ucuncienus. ( B 3-x
Tomax ). - M.: ®usmaraut, 2003. 1.1 - 680c.; 1.2 - 864c¢.; T.3 - 728cC.
https://e.lanbook.com/book/409#authors

B) mporpammHoe obecneyenue u MuTepHeT-pecypest http://www.unn.ru/books/resources.html
http://new.e-vmk.unn.ru/sites/

7.MaTepuajibHO-TeXHUYeCKOe o0ecneyeHne JUCIUTIHHBI

[ToMermienust mpencTaBisAloT co00i yueOHble ayqUTOPUU JUIs MPOBEIEHUS Y4eOHBIX 3aHATHH,
MPEyCMOTPEHHBIX TMPOTrPaMMOM, OCHAIIEHHbIE OOOpYIOBaHMEM U TEXHUYECKUMHU CpPEICTBAMU
o0yueHus:

[Tomemienust [Isi CaMOCTOSITENBHOM pabOThl OOy4aroUIMXCs OCHALIEHbl KOMIBbIOTEPHOM
TEXHUKOM € BO3MOXKHOCTBIO MOJKIIOUEeHUS K ceTu "MHTepHer" M oOecrmeuyeHbl JIOCTYIIOM B
AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEY.

Hannune pekomMeH10BaHHOM JIUTEPATYPHI.

ITporpamma coctaBieHa B cootTBeTcTBUH ¢ TpeboanusimMu GI'OC BO.

ABTop (b1) cT. IpenogaBarens Pokuna B.H.

Peuensent (b1)
3aseyronuii kadenpoitA.B.Kammana

[IporpamMma otobpeHa Ha 3aceJaHUU METOAMYECKONH KOMUCCUM MHCTUTYTa HH()POPMAIIMOHHBIX
TEXHOJIOTUI, MATEMaTHUKN U MEXaHUKH

30.11.2022 r., npoTokoma Ne3
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