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OO0opoTHas cTopoHa THTYJILHOTO Jucta PITY /]

I. PaGouasi mporpaMma nmepecMoOTpeHa Ha 3aceJaHNM Kadeaphl:

[IpoTokoi oT « » 20 1. Ne

3aBenyrontwii kKadeapoi

(moamucp) (N.0. ®ammms)

11. PaGouasi nporpaMma nepecMOTpeHa Ha 3acefaHHH Kadeapsl:

IIpotokomn oT « » 200 1. Ne

3aBenyrontwii kadeapoi

(moamuce) (M.0. ®amumnms)



AHHOTAIMSA

PaGouass mporpamMmma ydeOHOW AUCHUILIMHBI «MaTeMaTUYeCKui aHaau3»
pazpaborana s cTyaeHTOB 1 U 2 Kypca OakamaBpuata mo HampasieHuto 01.03.04
[IpuknagHas maremaruka, npopuiab «MaTeMaTHYECKUEe METOJbl B S3KOHOMHUKE), B
cootBeTcTBUM ¢ TpeboBaHussMU PI'OC BO no gaHHOMY HanpaBiIeHHUIO.

OO6mast TPyJOEMKOCTh OCBOEHHUSI JUCHUIUIMHBI cocTaBiser 10 3adeTHBIX
enunull, 360 yacoB. YueOHBIM IIJIAHOM MPETyCMOTPEHBI JEeKIMoHHbIe 3aHsaTHs (108
yacoB), npaktuueckue 3ansatus (144 gaca), camoctosiTenbHas padbora cryaenTta (108
4yacoB, U3 HUX 81 Ha MOATOTOBKY K 9K3amMeHaMm). JucuurinHa peanusyercs Ha 1 u 2
Kypce, B 1,2,3 cemectpax. JlucuuIiuiiHa BXOJUT B 0OS3aTENIbHBIC TUCIUIIIUHBI
0a30Boi1 yacTu 0J10Ka «{MCIUIUIUHBI (MOTYJIN ).

JNucuuminaa «MaTeMaTU4eCKUi aHallu3» CIYXKUT 0a30M aid JUCIUIUINH:
«Iuddepennranbabie ypaBHEHUS», « BBIYUCIUTENBHBIE METOIBI.

OcHOBHBIE paszensl Kypca: BEUIECTBEHHBIE YHWCIA, TEOPHUs MPEIENOB,
nuddepeHnanbHOe U UHTETpAIbHOE HCUYUCICHUS (DYHKIUNA OJIHOW MEpPEeMEHHOM,
muddepeHnnanbHoe W MHTETPAIbHOE  HMCUUCIEHUS  (PYHKIUH  HECKOJIbKUX
MEPEMEHHBIX, YUCIIOBbIE U (DYHKIIMOHAJIbHBIC PSAJIbI, B YACTHOCTU, CTETICHHBIE PSbI U
psaabl Dypbe, 37€MEHTHI TEOPHUH TOJIS.

Heasamu n3yyeHus JUCUUTUIAHBI SIBIISIETCS] IPUOOpETEHHE y
oOy4Jaronmxcss He0OXOAUMOro TUISt OCYUIECTBJICHUS npodeccCuOHATbHON
JEATEIIbHOCTH YPOBHS KOMIIETECHIIUIA.

3ajayaMm  OCBOGHHMS  AUCHUIUIMHBI ~ «MaTEMaTUYECKMH  aHaIu3» B
COOTBETCTBUM C OOMIMMHM IEJsIMU HampaBieHuss noarotoBku «lIpuxnannas
MaTeMaTUKa» SABJISIIOTCS:

—  Ppa3BUTHUE JOTUYECKOTO MBIIUICHUS;

— TIOBBIIIEHUE YPOBHS MaTE€MaTUYECKOU KYJIbTYPHI;

—  OBJIQJICHUE COBPEMEHHBIM MATEMATUYECKHUM armapaToM, HEOOXOAUMbBIM JIJIs
U3yYEHUS €CTECTBEHHOHAYUHBIX, OOIIe MNpOPECCHOHANBHBIX U  CIEHUaTbHBIX
JTVCLUTLINH,

— OCBOCHHEC MCTOAOB MATCMATHUYCCKOT'O MOJCIINPOBAHUAA;



— OCBOEHHUE NMPUEMOB IOCTAHOBKH U PEIICHUS MaTEeMaTUYECKHUX 3a/1au.

Jns  ycnemHoro wu3ydyeHus [UCHUIUIMHBI «MaTeMaTudyeckuili aHaiaus» y
OOyJarommMxcst JOJDKHBI  OBITh  CHOPMHUPOBAHBI  CICAYIOIINE MPEABAPUTEIHHBIC
KOMITETCHIIUHU T10 TIPEIMETHOM 001acTi «MareMaTrukay:

e CIIOCOOHOCTh K CBOOOJHOM MHUCHbMEHHOW M YCTHOM KOMMYHHKAIlMM Ha
POJHOM SI3bIKE

e y4eOHbIC HABBIKUA U TOTOBHOCTH K MTPOJIOJKEHUIO 00pa3oBaHus

e IyOOKOE 3HAaHWE OCHOBHBIX Pa3/IesIOB AJIEMEHTapHON MaTEMAaTUKH

e CHOCOOHOCTH K aHAJIU3y U CUHTE3Y

e YMEHHME TMPOBOJUTH JOKA3aTENIbCTBA MATEMATHYECKUX YTBEPKICHUM, HE
aHAJIOTUYHBIX PAHEE U3BECTHBIM, HO TECHO CBSI3aHHBIX C HUMU

e yMEHHUE IMEpPEeBOJUTh HAa MATEeMATHUYECKUH S3BIK MPOCTEUINE MPOOIEeMBlI,
MOCTAaBJICHHBIC B TEPMUHAX JIPYTUX MPEIMETHBIX 00s1acTen

e YMEHHUE YUTATh U aHAJIM3UPOBATh YUCOHYIO MATEMATHUECKYIO JIUTEPATYPY

B pesynbpraTe m3ydeHus NaHHON AUCIUIUIMHBI Y 0Oydaronuxcst GopMHUPYIOTCS
cienyronme oOeKyIbTypHbIe, 001IenpodecCuOHANTbHbIE KOMITETCHIIUH.

Koa u ¢popmynupoBka Jrtansl (OPMUPOBAHHUA KOMIETEHIMH
KOMIeTeHIHH
I1K-9 criocoGHOCTBIO
BBISIBUTD 3naeT [TpunoxeHns MaTeMaTHYECKOTO aHAIIN3a B HEKOTOPHIX
€CTECTBEHHOHAYUHYIO BOIPOCAX TEOMETPUHU U SIKOHOMHUKHU
CYIIIHOCTH TIPO0JIEM,
BO3HUKAIOMINX B XOJI€
IpodecCHOHATbHOI Vneer Pemrate npukiaaHele 3a1a41 ¢ IPUMEHEHUEM IPUEMOB
MaTeMaTHYECKOTO aHAIIN3a
NesITeIbHOCTH,
TOTOBHOCTBIO
HCITOJIL30BATD JUTA MX MeTtoaaMu HCTI0JIb30BaHMsI TEOPETUYECKOTO MaTepHaa
PCHICHHA [PH PENIEHUU TPAKTHYECKUX 3a1ad
COOTBETCTBYIOIIUH Braneer
€CTECTBEHHOHAYYHBIN
ammapar
[TK-12 criocobrocThI0 OCHOBHBIE TIOJIOKEHHUS TEOPHU MHOMKECTB, TEOPUH
CaMOCTOATCIIBHO M3YHaTh | 5 MIPEJIENIOB, TEOPHH PSIIOB, TU(PEepeHINaTBHOTO,
HOBBIE pa3IeIbI WHTETPATHHOTO HCYUCIICHHS, METO/IbI UCCIICIOBAHUS
(yHIIaMEHTaIbHBIX HAYK yHkumni




[IpoBoauTh KiccnenoBanue GyHKIHMN, OpaTh MPEIEIbI,
MIPOU3BOIHBIC U MHTETPAJIBI OT (DYHKIIMIA OJHOW U

VYmMmeer
HECKOJIbKUX ITEPEMEHHBIX, HCCIISIOBATH BOIIPOCHI
CXOIMMOCTH YHUCIIOBBIX U (DYHKIIMOHAIBHBIX PSIIOB
MertoaamMu OCTPOSHUS TPOCTEUIITUX MATEMATHICCKUX
Bnaneer

MOJIeJIel TUIIOBBIX MPO(ECCUOHATBHBIX 33124

|. CTPYKTYPA U COJEP) KAHUE TEOPETUYECKOM YACTH KYPCA
Mooynws 1 (1 cemecmp) (36 uacos)

Pa3nen 1. Begenue B MaTemaTnueckuii anaau3 (12 yacos)

Tema 1. BBoaHble MaTeMaTHYecKHe NOHATHS (6 YacoB)

Bricka3biBaHus U 1€UCTBUS Haa HUMU. TaOIuIlbl HCTUHHOCTHU. JIOrMYecKue 3aKOHBI.
3aKOH MCKJIIOUYEHHOTO TPEThEro. 3aKOHbl JBOWCTBEHHOCTH. Jlormueckue
napanokcel. [lapamokc Paccenma. Axcromsl Teopuu MHOXKECTB. Omepanuy Haj
MHOXecTBaMu. TeopeMa 00 oObeauHEHUU AonoaHeHUM. [loHsATHE OTHOIIEHUS.
OnpeneneHuss OTHOIICHUN HSKBUBAJICHTHOCTH, TMOPAJKA, (PYHKIIHMOHAIBHOTO
otHomeHusi. Knaccubukamus ¢ynkiuid. [IpsmoyronbHas U moyisipHas CHCTEMBbI
KOOpJAMHAT. Pa3znuyHble  crmocoObl  3aJaHMsl  BEIIECTBEHHBIX  (YHKUUU.
Onpenenenue oOpaza u mpooOpasza. Teopema o mpooOpaze 0O0bEIUHEHUS.
MontHocts MHOXecTBa. OmpenelieHHe CUYETHOr0 MHOXKECTBAa. TeopeMa o

CymecCTBOBAaHHNH HCCUCTHOI'O OECKOHEYHOI'0 MHOKECTBA.

Tema 2. [leificTBUTEIbHBIE YK CIa (6 YacoB ).

AKCHOMBI JEeHCTBUTEABHBIX dYHCeld. Moaenn AeucTBUTENBHBIX umcesl Jlemma o
BJIOKCHHBIX OTpe3kax. Teopema O CTATMBAIOMMXCS OTpe3kax. OmnpeacneHus
OTPAaHUYCHHBIX (OTPAHUYCHHBIX CBEPXY, CHU3Y) MHOXeCTB. OmnpeneeHus
TOYHOM BepXHEH W TOYHOW HUKHEW rpaHeit (cynpemym u undpumym). Teopema o
CYIIECTBOBAHMM TOYHBIX BEPXHUX W HIDKHUX TpaHeil. PanuoHanbHble yucha.
HNppannoHaabHOCTh KOPHS U3 IBYX. Teopema 0 CYETHOCTH PAIlMOHAIIBHBIX YHCEII.

Meron MmaTemaTuueckor MHAYKIMUA. buaoM HeroToHa.



Pa3znen 2. Teopus npenena (16 yacon)

Tema 3. Ilpenen nociaegoBareibHOCTH (6 4acoB).

[Ipenen wuyucnoBodt mocnenoBarenbHocTH. IlpuMepbl. Teopembl 0 mnpenenax
(apudpmeTrdeckue  omeparM, TPEAeIbHBIM IMEepexo], B  HEPaBEHCTBAX).
MonoToHHBIE MOcienoBaTebHOCTH. CyIllleCTBOBAHUE TMpenesia Y MOHOTOHHBIX
nocienoBatenbHocTed. Yucno e. Kpurepuii Komm cymiecTBoBaHUS KOHEUHOTO
npegena y nocnenoBarenbHocTd. [lpenensHbie Touku. Jlemma bBonbiano —

Benepmrpacca. Teopema KaHTopa 0 BIOXKEHHBIX OTPE3KAX.

Tema 4. Ilpenen ¢pynxkouu (10 yacos).

Omnpenenenue 6a3pl. [Ipumepst 6a3. Paznuunble ompeneneHus mnpenena GyHKIUANA
OmnpeneneHus npeaena no 6ase, onpeaeneHue npeaena mno ['eitne u no Koy, ux
HSKBUBAJIICHTHOCTh. ApudMeTHUYECKHE omeparuu Haja (YyHKIUSIMU, UMEIOIMUMHU
npenen. CBs3b npenena u GUHAILHON OrpaHUYEHHOCTH. TeopeMa 0 COXpaHEHUU
3HaKa mnpenena. llpenenbHbll mepexo] B HEPABEHCTBax. leopema O 3a)KaTtou
nepemenHoil. Kpurtepuit Komm cymectBoBanusi mpeaena mno 6asze. I[lepsbiit
3aMedarenbHbI  mpeden. Bropod  3ameuarenbHbId  Tipenen.  Tabmuna
HKBUBAJICHTHOCTH. Teopema 0 UCTOJIb30BAHUM TAOIUIILI B BEIYMCIICHUH Mpeiena.
OcCHOBHbBIE HEONPENENCHHOCTH. TexXHUKa BblYMCIEHUs npenaena. O-CHUMBOJIMKA.

[IoHsiTHE ACUMIITOTUYECKOTO PaBCHCTBA.

Pa3nen 3. HenpepbiBHOCTH (8 yacoB)
Tema 5. HenpepoiBHOCTH pyHkuun. Knaccupuxkanus paspsiBoB (3 yaca)
OmnpeneneHve HENPEPbIBHOCTH (PYHKIMM B TOYKE M HA MHOXECTBE.
Knaccudukamms paspeiBoB. [lpumepbl. @ynknus Jlupuxmie, ee CBOWCTBa.
Onpenenenue (yHKLIMIA-1Ie1asd YacTh YMcia, IPOOHAsl 4acTh YHCla, UX rpaduku U
cBoiicTBa. Teopema o pa3pbIBax MOHOTOHHOM (DYHKITHH.
Tema 6. CBoiicTBa GyHKUMA, HENPEPLIBHBIX HA 0TPe3Ke (5 4acoB)
TeopeMa 0 MPOMEXKYTOUYHOM 3HAYEHUU HENPEPBHIBHOM Ha OTpe3Ke (PYHKIUU.

Teopema o Hyne HempepsiBHOW Ha oTpeske ¢yHkiuu. [lepBas Teopema



Beiiepmitpacca s HenpepblBHOM Ha oTpe3ke ¢yHknuu. Brtopas Teopema
Beliepirpacca 11t HeripepbIBHOM Ha oTpe3ke pyHKkuuu. OnpeeneHue paBHOMEPHOU
HenpepblBHOCTH (pyHKImU. CBs3b ¢ HenmpepblBHOCTHIO. Teopema Kantopa. Teopema
O Ipeese CI0KHON (PyHKINH.

Mooynw 2 (2 Cemecmp) (36 uacos)
Pasznen 4. luddepenunanbHoe ucuncjieHue GyHKuuu 0aHoi nepemennou (14
4acoB)
Tema 7 . Indppepenuupyemocts (14 4gacos).
IIpou3BoaHas; TEOMETPUUECKUN U MEXaHUYECKUI CMBICII. T€OpeMbI O BBIYUCIICHUH
npous3BoAHbIX. [Ipon3BojHbIe BhICIINX MOPsSAKOB. Dopmyna Jleitbauia
Juddepenunan pyHkunu, ero Beruncienne. MuBapuantHocts Gopmsl - ro
muddepennuana. Juddepenipanst BeIcUX NopsakoB. [Ipumenenue
muddepennrana K npuOJIMKEHHbIM BbunciaeHusM. Teopemsl apOy, Poms,
Jlarpanxa u Komm. Beruucnenue npenenos gyukuuii. [lpasuno Jlonurans.
®opmyna Teinopa. Paznoxxenue anementapubix GhyHkuuii. McciaenoBanue rpadukon
(GyHKUMNA. Y CI0BUS MOHOTOHHOCTH, BBITYKJIOCTH. TOUKHM 3KCTpEMyMa U Ieperuoa.

ACHUMIITOTBI.

Pa3znen 5. UnTerpupoBanue pyHKIUM OHO nepeMeHHOIi (22 yaca)

Tema 8 . HeonpenesieHHblii uHTerpaJ (8 yacos)

Heonpenenennsiii unrerpas. Teopema O MHOXeCTBE MepBooOpa3Hbix. Tabmuia
uHTerpainoB. (OCHOBHbIE METOAbl HWHTETPUPOBAHUA. 3aMEHAa [EPEMEHHOU W
WHTETPUPOBAHUE 1O 4YacTsM. VIHTerpupoBaHHe dyieMEeHTapHbIX (yHKImiA. MeTton
HeomnpeAeneHHbIX ko3 duimentoB.  MHTErprpoBaHue  TPUTOHOMETPUUYECKUX

dbynkuuii. UaterpupoBanue auddepenimanbHbix OnHOMOB. [logacTanoBku Diinepa.

Tema 9 . OnpenesienHblii HTErpaJ (8 4acon)

Onpenenennbiii unrerpan Pumana. Cymmbr [lapOy u ux cBoiictBa. Kpurepuit

unterpupyemoctu JlapOy CaoiicTBa ompeaenennoro uHterpai. CyliecTBOBaHHE



nepBooOpasHoit y HempepbiBHOM (yHkiuu. dopmyna Herootona — JleitOHuna.
[Ipunoxenusi onpejeneHHoro uHrterpana. [nuna ayru, miomanb (urypel, o0beM
Tena. [TpubnmxkeHHoe  BbIUMCICHME  MHTErpajoB  Pumana: bopMyIibl
MPSIMOYTOJIBHUKOB, Tpaneuuii, CUMIICOHA.

Tema 10 . HecoOcTBeHHBbIN HHTErpaJ (6 yacos)

HecoOctBennsie wuHTerpasnsl Pumana mnepBoro pona. Kpurtepuii u  mnpusHaku
cXOaUMOCTH. AOCONIOTHAsE U YCJIOBHash CXOJUMOCTh. [J1aBHOE 3HaueHuUe

HecOOCTBEHHOTO MHTerpana. HecoOCTBEHHBIE HHTETPAIBI BTOPOTO POa.

Mooyaw 3 (3 cemecmp) (36 uacos)

Pa3jnen 6. ®yHKIMM MHOTHX nepeMeHHBIX (18 yacoB)

Tema 11 . Ilpeaen u HenmpepbIBHOCTH GYHKIMH MHOTUX NepeMeHHBIX (6 4acoB)
[TpoctpanctBo R"; MmeTpuka, MHOKecTBa. CXOIMMOCTH TociieoBaTensHoCT! B R", X
ceoiictBa. Kpurepnii Komm cymecrtBoBanuss mnpenena.  IIpenenbHble TOYKH
mHOkecTB B R". OTKkpbITBIE W 3aMKHYTBIE MHOXecTBa. Teopema bombiano —
Beliepmrpacca. Ilpenen ¢yHkuMM MHOTHMX NEpeMEHHBIX. Teopembl O Mpenaesax.
JIBoiiHbIE M MOBTOpHBIE Tpenesbl HenpepblBHOCTh (DYHKIIMM MHOTHX NEPEMEHHBIX.
HenpepsiBable (pyHkimum Ha kommakTte. Teopembl Beiiepmtpacca u Kantopa o

PaBHOMEPHOU HENPEPBIBHOCTH.

Tema 12 . IluddpepenuupyemMocts (PpyHKIHH MHOTMX epeMeHHbIX (6 yacoB)

UYacTtHbie mpou3BojHbie M uX BbluucieHue. Juddepenunan ¢GyHKIMH MHOTHUX
NEPEMEHHBIX, €r0 WHBAPUAHTHOCTb. I[IpoM3BOJHAS MO HANpPAaBICHUIO, TPAJUECHT
¢bynkuuu. IlpousBonubie W auddepeHuansl BRICIIMX MOPSAKOB. TeopeMbl O
CMEIIaHHBIX TPOU3BOAHBIX. Dopmyssl Tenopa st yHKITUH MHOTHX TTEPEMEHHBIX
u ee cuencrBus. HesBuble  ¢yHkuuu. Teopema  CyliecTBOBaHUSA U

nudpepeHIupyeMoCcT HEIBHOW (PYHKITUH.



Tema 13. HccaenoBanme Ha 3kcTpemym @MII (6 yacoB)

Teopema 00 oOpaTHOM QYHKIMH. DKCTpeMyM (QYHKIMH MHOTHX MEPEMEHHBIX.
HeoOxoaumbie ycnoBus 3kcTpeMyma. JloctaTouHble yciaoBus dkcTpemyma. [lonstue
00 YCJIOBHOM JKCcTpeMyMe (YHKIIMH MHOTHUX TMEpPEeMEHHbIX. Teopus HEsBHBIX
¢bynkmuii. Teopema cymecTBoBaHus U AU GEepeHIUMPOBAHMUS HESIBHON (DYHKIIMU.
HesBHble (QyHKIMUM, 3aJaHHBIE CHCTEMOH ypaBHEHUH. 3aBUCUMOCTb (DYHKIIMM.
JloctaTouyHOE YCJIOBHE HE3aBUCUMOCTH (PYHKIMH. YCIOBHBIA 3KCTpeMyM (DYHKLHUH.
Meton muoxutened Jlarpanxka. 3aMeHa NepeMEHHBIX B aud@epeHInanbHbIX

BBIPpAKCHHAX.

Pa3znen 7. Psaabi (18 yacoB)

Tema 14 .Yucaosbie psabl (8 4acon)

CxomuMocTh yucioBbIX psanoB. Kpurepuit Komm, HeoOXoauMblii NpU3HAK
cxoauMocTH. IIpHU3HAKM CXOAMMOCTH 3HAKOIOCTOSIHHBIX PAIOB. AOCOIIOTHas U
yclioBHas cxoauMocTh. Psa JleitOnuna. Onenka ocratka psiaa.  [lpusnaku Adens u

Hupuxie.

Tema 15 . dynkunonadbHble psaabl (10 yacos)

QOYHKIMOHAIBHBIE TOCIEA0BAaTENbHOCTH. (OCHOBHBIE MpPU3HAKA PaBHOMEPHOMU
CX0AMMOCTH. TeopeMa O HENpepbIBHOCTU MNpeNeiabHON (YHKIUH, O IMOUYICHHOM
UHTErpupoBaHuu U auddepenuupoBanun.  DyHKUHOHAIbHBIE psbl. OCHOBHBIE
NPU3HAKKM PaBHOMEPHON cxoaumocTH. CTeneHHble psanpl. Paanmyc CXOIMMOCTH.
CeorictBa creneHHbIX psgoB. Psag  Teinopa. Teopema Beitepmtpacca o
NpUOJIMKEHUN HENPEPBIBHBIX (QYHKUMHA MHOroujseHamu. Psanel @ypbe 10

TpUroHoMeTpudeckou cucreme. HepasenctBo beccens u paBenctso [Tapcesass.



Il. CTPYKTYPA Y COJIEP)KAHUE NPAKTUYECKOM YACTHU KYPCA

IpakTnueckue 3anatus (144 gac.)

3ansaTue 1. BBoaHble MaTeMaTH4ecKue MOHATHA (D yaca).

1. [IpeameT MaTeMaTUYECKOrO aHAIIU3A.

2. DIIeMEHTbI TEOPUU MHOKECTB.

3. Onepanuu HaJ MHOKECTBaMHU.

4. CyeTHBIC U HECUETHBIE MHOXKECTBA.

5. Jlornueckue 3akoHbl. Jloruueckue mapagoKcChl.

3ansaTue 2. /leiictBuresbHbIe yncaa (6 yaca).

1. JleficTBUTEIbHbIC YHUCIIA.

2. AKCMOMBI JICHCTBUTEIHHBIX YHCEIL.

3. MHoecTBa Ha YMCIOBOM MPSMOIA.

4. OrpaHnyeHHbIE MHOKECTBA B R.

5. Cy1iecTBOBaHUE TOYHBIX T'PaHEH.

3ansaTue 3. [Ipenesn nocienoBarebHOCTH (8 4acoB).

1. lIpenen uncnoBoit nocnenoBareabHOCTH. [Ipumepsl.

2. Teopembl 0 mpeenax.

3. MOHOTOHHBIE TIOCIIEIOBATEILHOCTH.

4. CyliecTBOBaHHUE Mpefesia Y MOHOTOHHBIX IMOceaoBaTesbHocTed. Yucio e.
Kpurepuiit Komu o cymecTBoBaHMM KOHEYHOTO IMPEIea y MOCIeI0BaTEIIbHOCTH.

5. [Ipenenpabie Touku. Jlemma bonbrano — Beiepmrpacca. Teopema Kanrtopa
O BJIO)KEHHBIX OTpE3Kax.

3ansnTue 4. IIpenen ¢ynkuuu (5 yaca).

1. OTobOpaxeHust MHOXKECTB.

2. OyHKUHUU JEHCTBUTEIBHON NEPEMEHOM.

3. O030p PyIeMEeHTApHBIX (PYHKITUH.

4. Tlpenen ¢pynxuuu no Komu, no I'eiine.

5. CyiiecTBOBaHHE OJHOCTOPOHHHUX TIPENETIOB Y MOHOTOHHBIX (DYHKITHHA.



Teopemsl 0 nipenenax.

6. Onpesenenrie BEpXHEro U HUKHETO MIPEIEIIOB.

7. Tlonstue mpenena ¢yHKIUA 1Mo 6ase.

8. DkBuBaneHTHbie QyHKIMU. O-cumBoMKa. OCHOBHBIE HEOIPEACICHHOCTH.
TexHHnKa BEIYUCIEHUS TPEAETOB.

3ansaTue 5. HenpepsiBHOCTH (9 yacoB).

1. HenpepbiBHOCTH (hyHKITHIA.

2. PaznuyHble onpenencHus.

3. Knaccudukarus Touek pa3pbipa.

4. TeopeMbl 0 HENPEPHIBHBIX (DYHKIUAX.

5. HenpepriBHOCTH 351eMeHTapHBIX (pyHKIMi. HenpepblBHOCTh (yHKIMI Ha
MHOXkeCTBE. Teopembl Benepirpacca.

6. Teopema Kantopa o paBHOMEPHOI HEIPEPHIBHOCTH.

3ausrue 6 ./duddepenuupyemocts (16 gaco).

1. IlpousBoaHast; reOMETPUUECKHUIN U MEXaHUYECKUN CMBICI.

2. Teopembl 0 BBIYUCICHUN TPOU3BOIHBIX.

3. [IpousBoaubie Beicmux mnopsiakoB. @opmyna Jleibonuna. duddepeniuan
(yHKLIHH, €r0 BBIYUCIICHHE.

4. nBapuanTtHOCTh (hopmbl |- ro nuddepennmana. AuddepeHuuansl BHICIIAX
HOPSIIKOB.

5. Tlpumenenue nuddepeHunana Kk TPUOIMKEHHBIM BBIYUCICHUSIM. TeopeMbl
HapOy, Ponns, Jlarpanka u Komu.

6. Beruucienue npenenos gyukiuit. [Ipasuno Jlonurans. ®opmyna Teitnopa.
Paznoxenue 351eMeHTapHbIX (QYHKIHM.

7. UccnenoBanue rpadukoB GyHKITUN.

8. YcnoBuss MOHOTOHHOCTH, BBIMYKJIOCTH. TOYKM SKCTpeMyMa M Teperuoa.
ACUMIOTOTBHI.

3ansTtue 7. Heonpenesenuslii nuterpaj (16 yacon).

1. HeonpeneneHHbIil HHTETpal.

2. TeopemMa 0 MHOXECTBE IEPBOOOPA3HBIX.



3. Tabnuia uHTErpasIoB.

4. OCHOBHBIE =~ METOJIbI ~ MHTErpUpPOBaHUS.  3aMeHa  MEpPEMEHHON U
UHTETPUPOBAHUE MO YacTsAM. HHTerpupoBaHue 3leMeHTapHbIX (yHKIU. MeTon
HeonpeeIeHHBIX KO (UIIMEHTOB.

5. UnTerpupoBanue  TpuroHomerpuueckux ¢yHkiuil. WuTerpupoBanue
muddepennnanbabix OnHoMOB. [loncTanoBku Diinepa.

3anaTue 8. OnpenesieHHbI nHTErpaJ (8 yacos).

1. Onpenenennblii uaTErpan Pumana.

2. Cymmnbl JlapOy u wux cBoiictBa. Kpurtepuii unterpupyemoctu JapOy
CBolicTBa OIIPEAEIIEHHOIO UHTErpall.

3. CymiecTBoBaHME NIEPBOOOPA3HON Y HEMPEPHIBHON (DYHKITHH.

4. ®opmyna Herorona — JleiOnuna. [lpunoskeHust ompeneHHOTO HWHTETpaa.
Jnuaa nyru, miomans ¢urypel, o0bem Tena. IlpuOnmkeHHOE BBIUKCICHUE
uHTEerpanoB Pumana: popmyiibl NpsMOYTOJIBHUKOB, Tpanenuii, CuMIicoHa.

3ansitue 9 . HecoOcTBeHHBbIN HMHTerpaJ (4 4aca).

1. HecoOcTtBeHHbIe nunTerpaisl Pumana neporo poja.

2. Kputepuii 1 npu3HaKU CXOJIUMOCTH.

3. AGcomtoTHas U yCcIOBHAS CXOAUMOCTh. | TaBHOE 3HaYeHHe HECOOCTBEHHOTO
uHTerpana. HecoOGCTBEHHbIE MHTETPabl BTOPOrO poja.

3ansaTtue 10 . Ilpenen ¢pyHkuMu MHOTHX nepeMeHHbIX (4 yaca).

1. IlpoctpanctBo R"; MeTpuka, MHOXeECTBA.

2. CxoauMocTh nociieqoBaTenbHOCTH B R", X cBOMCTBA.

3. Kputepuii Ko cymiectBoBanus npezena. lIpenenbHblie TOYKH MHOXKECTB
B R". OTKpBITHIEC ¥ 3aMKHYTHIE MHOKECTBA.

4. Teopema bonbuano — Beiiepmrpacca. [Ipenen QyHKIUKU MHOTHX
MEpEMEHHBIX. TeopeMbl 0 Tnipenenax. J[BoOMHbIE U TOBTOPHBIE MPEAEBI.

3anstue 11 . HenpepbiBHOCTH (PyHKIIMM MHOTHX NepeMeHHbIX (4 yaca).

1. HenpepbIBHOCTh ()YHKIIMM MHOTHUX TIEPEMEHHBIX.

2. HenpepbiBHbIE (DYHKIIMKM HA KOMIIAKTE.

3. Teopemni Beitepmitpacca u Kantopa o paBHOMEpHO HETIPEPHIBHOCTH.



3anstue 12 . /IuddepennupyeMocTh (PYHKIMU MHOTMX NepeMeHHbIX (8
4acoB).

1. YacTHbIE IPOU3BOIHBIE U UX BBIYHMCIICHHUE.

2. ludpdepenunran ¢GyHKIIMH MHOTHUX IEPEMEHHBIX, €r0 HHBApHUAHTHOCT.
[Tpou3BoHAas MO HAMPABIEHUIO, TPAAUEHT (QYHKITUH.

3. [IpousBoaubie U AuQepeHIInaIbl BEICIIUX MOPSIKOB.

4. Teopembl 0 CMEIIaHHBIX MNPOU3BOAHBIX. Dopmynsl Telmopa mis GyHKIHI
MHOTHX IEPEMEHHBIX U €€ CIICICTBHUS.

5. HesiBabie ¢ynkiuu. Teopema cymecTBoBaHUS U AUGPEpEHIIUPYEMOCTH
HESBHOU (DYHKIIMH.

3ansatue 13. HccaenoBanme Ha 3kcTpemym @MII (10 4yacos).

1. Teopema 06 0OpaTHOM HYHKIIMH.

2. DKCTpeMyM (PYHKIIMA MHOTHX TTEPEMEHHBIX.

3. HeobxonmMebie yClioBuUs SKCTpEMyMa.

4. JlocTaTouHbIE YCIOBUS IKCTPEMYMa.

5. Ilonatue 06 ycI10BHOM 3KCTpeMyMe (DYHKIIMM MHOTUX MEPEMEHHBbIX. Teopus
HESBHBIX (QYHKIIUH.

6. Teopema cymectBoBanus u auddepeHIUpPOBaHHsS HESIBHOW (DYHKIUU.
HesBHble (GyHKIMM, 3aJaHHbIE CHUCTEMOM YpaBHEHUW. 3aBHUCUMOCTb (DYHKIIMIA.
JloctaTouHOE yCIIOBHE HE3aBUCUMOCTU (DYHKIIUH.

7. YcnoBHbI 3kcTpeMyM (yHKIM. Metoa MHOXkuTenei Jlarpanxka.

8. 3aMeHa nepeMeHHBIX B TudPepeHIINaTbHBIX BBIPAKCHUSX.

3anstue 14 .Yucaossblie psaabl (10 yacoB).

1. Cxogumocth umucnoBbix psaoB. Kputepuit Komum, HeoOXoaumblid mpHU3HaK
CXOJUMOCTH.

2. [Ipu3HaKu CXOJUMOCTH 3HAKOIIOCTOSIHHBIX PSI/IOB.

3. AGCOJIIOTHAS U YCIIOBHAS CXOUMOCTb.

4. Psan Jletionuma. Onenka ocratka psga. I[Ipusnaku AGens u dupuxie.

3anarue 15 . @ynkunonaabHbie psaabl (10 yacos).

1. ®yHKIIMOHATBHBIE TOCIIEI0BATENHLHOCTH.



2. OCHOBHbIE  TPU3HAKH  PaBHOMEPHOM  cXoAMMOCTH. Teopema o0
HEMPEPHIBHOCTU  NPENETbHON  (QYHKIMU, O TIOYJIEHHOM HHTETPUPOBAHUH U
b depeHIIMPOBaHUH.

3. OyHKIHOHAIBHBIC PSJIBI.

4. OCHOBHBIE NIPU3HAKK PaBHOMEPHOU cxoauMocTu. Crenennsle psaasl. Paanyc
CXOJUMOCTH.

5. CpoiicTBa creneHHbIX psaaoB. P Teitnopa.

6. Teopema Beiiepmtpacca o0 m0pHOMIKEHUHM HEMPEPBIBHBIX  (DYHKIUH
MHOT'OYJIEHAMH.

3ansitue 16. Psigpl @ypbe (10 gyacos).

1. Panp1 @ypbe 0 TPUTOHOMETPUUECKOM CHCTEME.

2. HepaBenctBo beccens u paBenctBo [lapceBais.

3. YcioBus paBHOMEPHOW CXOAMMOCTH U CXOAMMOCTH B Touke. [lonstue o0
nzo0paxenun Oypre.

3ansaTue 17 . UnTerpasnpl, 3aBucsimue ot napamerpa (10 yacos).

1. NuTerpansl, 3aBUCSIIUE OT MapameTpa.

2. HenpeppIBHOCTh, ~ MHTETpUpyeMOCTb U JupdepeHIupyeMocTs 10
napametpy. HecoOcTBeHHbIE MHTErPAIIbI, 3aBUCAILIUE OT IMapaMeTpa.

3. OcHOBHBIC TPU3HAKH PABHOMEPHOH cXxoaumocTu. HHTerpupoBanue u
nuddepeHrpoBaHue 1o mapameTpy.

3ansTue 18 . Kparusbie unrerpansi (9 yacos).

1. /IBotiHol nHTErpan Pumana, ero cBoMcTBa, BEIYMCIICHHE.

2. Tpoiino# unTerpan Pumana, ero cBONCTBa, BEIYHCIICHHUE.

3. [lonsarue o kpaTHOM HHTETpasie. PopMyIra 3aMeHBI IEPEMEHHOM.

I1l. YYHEBHO-METO/JINYECKOE OBECIIEYUEHHE
CAMOCTOSTEJBHON PABOTHI OBYYAIOIIUXCS
VY4ebHo-MeTonuuecKoe obecrieueHne CaMOCTOSITEIILHOM paboThI
o0yJaroImuxcs 10 JUCHUIUITMHE «MaTreMaTHUeCKui aHalu3» TPEJCTaBICHO B

[Tpunoxenuu 1 1 BKiIIO4YaeT B ceOs:



TUTaH-TpadUK BBIMOJHEHUS CaMOCTOSATEIBHONH PabOThl MO JAUCHIHUIUIMHE, B TOM
qrcIie TIPUMEPHBIC HOPMBI BPEMEHH Ha BBITIOTHEHHE 110 KAXKIOMY 33JIaHUIO;

XapaKTepUCTHKa 3aJaHUN JJII CaMOCTOSTENbHOM paboThl OOydaromuxcs u
METOJINIECKIE PEKOMEH/IAINHY TI0 UX BBITTOJIHEHUIO;

TpeOOBaHUS K MPEACTABICHUIO U O(DOPMIIEHUIO PE3yIHTATOB CAMOCTOSTEILHON
paboTHI;

KPpUTCPHUH OUCHKH BLIIIOJTHCHU S CaMOCTOSITEJIbHOM pa6OTLI.

IV. KOHTPOJIb JOCTW)KEHWSI EJEN KYPCA

Ne Kontpommpyemsie Koppr 1 aramnst OneHouHbIE CpECTBA
n/m pa3aensl / TeMBbI (dbopMUpOBaHUS TEKYIIUiA POMEIKYTOYHAST
JTUCTIUTUTAHBI KOMTICTCHITHIA KOHTPOJIB aTTecTamus
1 | Pasgen 1. Beenenne | I1IK-9 3HaHus N3 Nel, | Ok3amen, 1
B MaTeMaTHYECKUI [1K-12 ceMecTp 1, | cemectp, YO-1
aHaJIn3 I1P-12
Ymenus KonTtponbHas
pabora Nel, 1,
cemectp, [IP-
12
Bianenus Komnoxsrnym
Nel, 1
cemectp, YO-1
2 | Pazgen 2. Teopus I1K-9 3HaHuA na3 No2, | Ok3amen, 1
npenena/llpenen I1K-12 cemMecTp 1, | cemectp, YO-1
MOCJIEI0BATEIBHOCT I1P-12
u YMenus KoHntponbnas
pabora No2, 1,
cemectp, IIP-
12
Bnanenus KomnokBuym
No2, 1
cemectp, YO-1
3 | Pasmen 2.. Teopus ITK-9 3HaHUS N3 Ne3, | Dk3ameH, 1
npenena/llpenen [1K-12 ceMecTp 1, | cemectp, YO-1,
byHKIIUU I1P-12
Paznen 3 YmMmenus KoHnTponsHas
HenpepsiBHOCTD paborta Ne3, 1,
cemectp, IIP-
12
Bnanenus KomnokBuym




Ne3, 1
cemectp, YO-1

Paznen 4. I1K-9 3HaHus N3 Nel, | Dk3amen, 2
Hudbdepennmansaoe | [1K-12 ceMecTp 2, | cemectp, YO-1,
HCUYHUCIICHUE I1P-12
(GyHKIMM OJTHOM YMenus Kontposnbnas
MepeMEHHOMN paborta Nel, 2,
cemecrp, IIP-
12
Bnanenus KomnokBuym
Nel, 2
cemectp, YO-1
Paznen 5. I1K-9 3HaHus N3 No2, | Dk3amen, 2
WuTerpupoBanue [1K-12 cemMecTp 2, | cemectp, YO-1,
(GYHKIIUY OHOU I1P-12
nepemennoit/Heompe YmMmenus Kontponbhas
JIECTICHHBIA UHTETPAJL. pabora Ne2, 2,
cemectp, [IP-
12
Bianenus Komnoxsrnym
No2, 2
cemectp, YO-1
Paznen 5. I1K-9 3HaHus %018 Ne3, | Ok3ameHn, 2
HNHTerpupoBanue [1K-12 ceMecTp 2, | cemectp, YO-1,
(GyHKIIUM OJHON I1P-12
nepemeHnHoi/Onpene YMenus KonTponpHas
JICHHBIN pabora No3, 2,
unrerpan.HecoOcTBe cemectp, IIP-
HHBIN UHTETpaj 12
Bnanenus KomnokBuym
Ne3, 2
cemectp, YO-1
Paznen 6. ®ynknun | [TK-9 3Hanus N3 Nel, | Dk3amen, 3
MHOTHX [1K-12 cemMecTp 3, | cemectp, YO-1,
MIEPEMEHHBIX I1P-12
Ymenus KonTponsHas
pabota Nel, 2,
cemecrp, IIP-
12
Bnanenus KomnokBuym
Nel, 2
cemectp, YO-1
Paszmen 7. I1K-9 3HaHus nas3 Ne2, | Dx3ameH, 3
Psanei/Yucnossie [1K-12 cemMecTp 3, | cemectp, YO-1,
PAIBI T1P-12




YMenus KoHnTponbHas
paborta Ne2, 3,
cemectp, IIP-

12
Bnanenus KomnokBuym
No2, 3
cemectp, YO-1
9 | Pa3men 7. I1K-9 3HaHus N3 Ne3, | Dk3amen, 3
Psanpl/@ynkuuonans | [1K-12 ceMecTp 3, | cemectp, YO-1,
HBIE PSJIbI I1P-12
YMenus KonTposbHas

pabora Ne3, 3,
cemecrp, IIP-
12

Bianenus Komnoxsrnym
Ne3, 3
cemectp, YO-1

Tumnossie BapPHUAHTLBI paCLIGTHO-Fpa(l)I/ILIGCKI/IX 3aIIaHHfI, BOIIPOCBHI HAa 3K3aMCH

npeacrasiieHsl B [Ipunoxennn 2.

V. CIIMCOK YYEBHOM JIUTEPATYPbI H UH®OPMAIIMOHHO-
METO/IUMYECKOE OBECIIEYUEHHUE JUCHUIIJINHBI
OcHoBHas JuTEpaTypa
1. ®uxtenronbi, I'.'M. OcHOBEI MaTeEMaTHYECKOr0o aHaim3a. B 2-x TT. Tom 2-i
[DnexkTpoHHBIH pecypce] : yued. — InektpoH. naH. — Cankt-IletepOypr :
Jlanp,2008. — 464 c. — Pexum noctymna: https://e.lanbook.com/book/411.

2. Kynpsiues, JI.ZI. Kpartkuit kypc Marematuueckoro admamusa. 1. 1.
HuddepennmanbHoe U WHTETPAIIbHOE  MCUMCICHUS  (DYHKIMI  OJHOM
nepeMeHHou. Psapl [DnexkTpoHHBI pecypc] : yued. — DJEeKTpOH. JaH. —
MockBa : ®wuzmatiur, 2008. — 400 c. — Pexum pgocryna:
https://e.lanbook.com/book/2224. — 3aru. ¢ skpaHna.

3. Kynpsisues, JILJI. Kpatkuii kypc wmaremaTuyeckoro aHammza. 1. 2.
HuddepennnanbHoe ¥ WHTETPaJbHOE  WCYUCICHUS  (PYHKIIMH  MHOTHUX

NEepEeMEHHBIX. ['apMOHWYECKUN aHanu3 [DJEeKTPOHHBIM pecypc| : yded. —



DIeKTpOH. JaH. — Mocksa : @usmariur, 2003. — 424 c. — Pexum nocryna:

https://e.lanbook.com/book/2225. — 3aru. ¢ skpana.

. Nnpun, B.A. OcHoBel Maremarnueckoro ananuza: Yacte Il [DnekTpoHHBII

pecypce] : yue6. / B.A. Unbun, 2.1, Tlo3HsK. — DnekTpoH. naH. — Mocksa :

Du3MaTINT, 20009. — 464 C. — Pexum JoCTyma:

https://e.lanbook.com/book/2736. — 3arm. ¢ skpana.

. JIbBoBckuii, C.M. Jlekuuum 1o mMaTeMaTUYECKOMY aHaiu3y [DJIEKTpOHHBIN

pecypce] : yueb. mocobue — DnekTpoH. gaH. — Mocksa : MITHMO, 2008. —

296 c. — Pexxum noctymna: https://e.lanbook.com/book/9366. — 3ari. ¢ skpana.

. Pomuna, T.B. Kypc nexumii mo wmarematudyeckomy aHamuzy - [ (s

HanpaBieHuil - IlpukianHas MaremaTuka U uHOpMaTHKa) [DIEKTPOHHBIN

pecypc] : yueb. nmocooue / T.B. Poguna, E.C. TpudanoBa. — DeKTpoH. 1aH. —

Cankr-IletepOypr : HUY HUTMO, 2010. — 183 c. — Pexum noctymna:

https://e.lanbook.com/book/43406. — 3aru. ¢ ’kpaHa.

. Ponuna, T.B. Kypc nekuumii mo waremartuueckomy ananmuzy — II, s

HarnpaBieHus: IlpuknanHas wMarematuka uW  UH(OpPMaTHKa [DIEKTPOHHBIN

pecypc] : yueb. nmocooue / T.B. Poguna, E.C. Tpudanosa. — DiekTpoH. 1aH. —

Cankr-IletepOypr : HUY HUTMO, 2013. — 153 c. — Pexum noctymna:

https://e.lanbook.com/book/43416. — 3ari. ¢ skpana.

JlonoJiHMTEIbHASA JTUTEPATypa

. A.A. I'ycak. Briciias marematuka. B 2-x tomax. MH.: TerpaCucremc, 2002.

. B.C. llunaues. Bricias maTemaTuka : yaeOHUK 171 By30B. M.: Briciias
mikosta. 2005. 479 c.

. Ileprynos, B.B. Maremarnuecknii aHaJIA3: SKCIPECC-KYPC ISl HIOATOTOBKH K
roCyJIapCTBEHHOMY 3K3aMeHY [ DNeKTpOHHBIN pecypc] : yued. mocodue —
OnekTpoH. 1aH. — Mocksa : @®JIMHTA, 2014. — 203 c. — Pexxum nocryna:
https://e.lanbook.com/book/51966. — 3ari. ¢ skpaHa.

. Apnonwa, B.W. I'toiirenc u bappoy, Hetoton u I'yk. [lepBsrie maru
MaTEMaTUYECKOI0 aHaJIN3a U TEOPUHU KaTacTpod, OT IBOJILBEHT /10

KBa3UKPHUCTAIJIOB [ DIIEKTPOHHBIN pecypc] : yuel. mocodre — DIEKTPOH. JIaH.



— Mocksa : MITHMO, 2013. — 100 ¢. — Pexum goctyna:
https://e.lanbook.com/book/56390. — 3aru1. ¢ skpaHa.

. beikoBa, O.H. [IpakTukyMm o MareMaTnyecKkoMy aHaJIU3y [ DJIEKTPOHHBIN
pecype] : yue6. mocodue / O.H. brikoBa, C.}O. Konsrun, b.H. Kykymikun. —
OnekTpoH. naH. — Mocksa : M3narensctBo "[Ipomereii”, 2014, — 276 ¢. —
Pexxum noctyna: https://e.lanbook.com/book/64214. — 3arm. ¢ skpaHa.

. Pomuna, T.B. 3agaun u ynpaxkHeHus o MareMatudeckoMy aHanusy | (mss
cnen. «[Ipuknagnas maTeMaTtika 1 HHPOpMaTHKa») [ DIEKTPOHHBIN pecypc] :
yue0. nocobue / T.B. Ponuna, E.C. Tpudanoa. — DnektpoH. naH. — CaHKT-
[Terepoypr : HUY UTMO, 2011. — 208 ¢. — Pexum gocryna:
https://e.lanbook.com/book/70847. — 3aru. ¢ skpaHa.

Ilepeyennb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHUKANUOHHOM CeTH
«HAHTepHeT»

. Enunoe OKHO ocTyna K 00pa3oBaTeIbHBIM pecypcam-

http://window.edu.ru/library

. DIEKTPOHHO - OUOIMOTEYHasl cUCTeMa 00Pa30BaTEIbHBIX U MPOCBETUTENBCKUX

u3nauuii - http://www.iglib.ru/

. DnexTponHas OubiroTeka uzgarenbersa «FOpaitt» www.biblio-online.ru

. Hayunas 6ubmuoteka [IBOY. Dnekrponnsiii karanor http://lib.dvfu.ru:8080/

. DIEeKTPOHHO-OMOIHOTEeUHas cucrema. DIIEKTPOHHBIE BEpCUH
y4eOHOUIUTEPATYphl TIO ©CTECTBCHHBIM, TEXHHYECKHMM W TYMaHHTApHBIM

HaykaMMatemartudeckuii  aHanu3 http://www.twirpx.com/files/mathematics

/algebra /analysis/

. DNEeKTpOHHO-OMONMOTEeYHas cucTeMa. OJEKTPOHHbIE BEpPCHUM  y4eOHOM
JUTEpPaTyphl IO ECTECTBEHHBIM, TEXHHYECKMM M TyMaHUTApHBIM HayKaM
HuddepenumanbHoe 151 MHTETPAJIbHOE VCYUCIICHUE

http://www.twirpx.com/files/mathematics/algebra/analysis/dicalc/

. DNEeKTpOHHO-OMONMMOTEeYHas CHCTeMa. OJEKTPOHHBIE BEPCHH  y4eOHOM

JUTCPATyphl 110 C€CTCCTBCHHBIM, TCXHUYCCKHMM W TYMAaHUTAPHBIM HayKaM


http://www.iqlib.ru/
http://www.biblio-online.ru/
http://lib.dvfu.ru:8080/
http://www.twirpx.com/files/mathematics%20/algebra%20/analysis/
http://www.twirpx.com/files/mathematics%20/algebra%20/analysis/
http://www.twirpx.com/files/mathematics/algebra/analysis/dicalc/

Breicmas wmarematuka  http://www.twirpx.com/files  /mathematics/algebra/

DNEeKTpOHHO-OMONIMOTEYHAasT CHUCTeMa. JJEKTPOHHbIE BEPCHHM  yueOHOM
JUTEPATYpPhI 110 €CTECTBEHHBIM, TEXHUYECKUM U TYMaHUTapHBIM HayKaM

8. 3agaunuku 1O MareMmarudeckomy aHanmzy http://www.twirpx.com/ files/

mathematics
9. DrekTponHas oopa3oBarenbHas cpena JJBDY Black Board.

10. CucremMbl KOMIIBIOTEPHOM anredpbl maxima, maple, mathemathica(wolfram)

VI. METOAUYECKHUE YKA3AHUSA 11O OCBOEHUIO JUCHUIIJINHBI
VYcnemHoe OCBOGHHE JUCUUIUIMHBI JOCTUTAETCS 3a CYET CIEAYIOIIUX
00s3aTENbHBIX MEPOITPUATHI:
— yueOHbIE 3aHATUS;
— caMocTosiTelbHas paboTa;

— TIPOMEXKYTOYHAs aTTecTallusl.
YuyeOHBIC 3aHATHUSA

B paMKax pcain3alun yqe6HOﬁ JUCHHITINHBI «MareMaTH4YeCKUM aHalInu3»
npeayCMOTPCHLI yqe6HBI€ 3aHATHA ABYX THUIIOB: JICKOMH W IPAKTUUCCKUC 3aHATHA.
HOC@H.[@HI/IG y‘l€6HBIX 3aHATUIN SIBISCTCS HCO6XOI[I/IMBIM AJIs1 yCIICIIHOTO OCBOCHUA

JUCITHUITIIMHBI.

Ha yueOHBIX 3aHATHUAX CTYIEHTY HEOOXOAMMO BECTH KOHCIEKT B JHO0OM
ynooHoM 11 Hero gopme. PexomeHtyeTcst BECTH KOHCIEKT JIEKIIMHM U MPaKTUYECKUX
3aHATHUM B OTHENBHBIX TETpaasX. BeneHue KOHCIEKTa IIpenojaBareyieM He
KOHTPOJIMPYETCS, OJJHAKO, MAKCUMAJIbHO TOJIHBII KOHCIIEKT, 3alIMCAHHBIA aKKypaTHO

U pa300pUnBO, MO3BOJIUT YIIPOCTUTH OPTaHU3ALMIO CAMOCTOSITENIbHOU PabOThlI.
CamocrosiTesibHas padoTa

CamocrosiTenpHas paboTa OpraHU30BaHa CICTYIOITIM 00pa3oM:
—  U3YYEHHE TEOPETUYECKOT0 MaTepuara,

— PCIICHUC THUIIOBLBIX 3aJa4 I10 KEDI(I[OI;'I TEMC B cbopMe WHIAWBUAYAJIbHBIX NTOMAIIHUX

3amanuit (M13),


http://www.twirpx.com/files%20/mathematics/algebra/
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— TMOATOTOBKa K KOHTPoJIbHBIM paboram (KP),

— IIOATOTOBKA K 5K3aMCHY.

HepBLIM 9TAIlOM H3Y4YCHHA OTACIIbHBIX TCM AUCHHUINIMHBI ABJIACTCA H3YUCHUC

TEOPETUYECKOr0 MaTepuasa 1o KOHCIIEKTaM JeKIUH 1 y4eOHOM TuTepatype.

K kaxmoMy MpakTHYeCKOMY  3aHATHIO  CTYJCGHT JODKCH  HM3Y4YHUTh
COOTBETCTBYIOIIUI  pasfell TEOPETHYECKOTO  MaTepuayia, 3HaTh  OCHOBHBIC

MOJIOKEHUS, POPMYIIBI, YTBEPKIACHUS.

B paznene V Hacrosiiell paboueld yueOHOW MPOrpaMMbl MPUBEJIEH NEPEUYCHb
y4€OHUKOB M Y4Y€OHBIX MOCOOMI, PEKOMEHAYEMBIX IJIsl WM3Y4YEHUs CTyACHTaMu B
pamMKax camocTosITeabHOU padboThl. B Onoke «OcHOBHas IuTEpaTypa» OTMEUYEHBI T
U3IaHUA, U3Y4YEHUE KOTOPBIX SABJIAETCA JOCTATOYHBIM U YCIIEIIHOI'O OCBOEHUS
JUCUUIUIMHBL, 3TO, KakK MpPaBWIO, Y4deOHble MOCOOMS, adanTHUPOBAHHbBIE IS
COBPEMEHHOT'0 CTYACHYECTBA JHOO KJIacCHUeCKHe YYeOHUKH M Y4eOHbIE MOCOOMs.
HekoTtopple wW3gaHus W3 NEPEYHs SBILIIOTCS B3aMMO3aMEHsEMbIMU. [3ydeHue
JUTEPATYpPHI U3 OJI0Ka «JlOTOTHUTENbHAS IUTEpaTypa» SABIAETCA (PaKyIbTaTUBHBIM,
MOKET IOMOYb NOJY4YUTh OoJjiee TIIyOOKHE TEOpEeTHYECKHE 3HaHUsA B 00JacTu

BBICIIIEN1 MATEMATUKH U €€ PA3/ICIIOB.

N3ydeHne AUCUUILIMHBI PEKOMEHAYETCS MPOBOAUTH IMOATAIHO: paccMaTpUBast
ITOOYEPETHO JJOTUUECKH 3aBEPLICHHBIE Pa3/Ieiibl Kypca, Kak IPaBUIIO, B JINTEPATYPE —

3TO OT/EJIbHBIE TJIABbI WIIH Maparpagsl.

[Ipu pabGoTe C KOHCIEKTOM H JIUTEPaTypoll BaXHO HadaTh C 0a30BOM
TEOPETUYECKOW MOATOTOBKH, BHUMATEIIBHO U BIYMYMBO U3YYUMB OCHOBHBIC MMOHSTHUS
paccmaTpuBaeMoro pasnena. lanee HE0OXOAMMO PACCMOTPETh PEIICHUE TUITOBBIX

3aa4, paCCMOTPCHHLIX Ha IMPAKTUYCCKUX 3aHATHUAX U IIPUBCACHHLIX B 3alaYHHUKAX.

CrnenyromuyM  3TaloM  CaMOCTOSITENIbHOW  pabOThI  CTyJIEHTa  SIBJSICTCS
BoinoiHenne WMJI3, cooTBercTByromero wusyudeHHoi Teme. [lamHas ¢dopma

CaMOCTOATENLHON pabOThl KOHTPOJIUPYETCS MPENO/IaBATEIIEM.

HO,Z[FOTOBKa K KOHTPOJIbHBIM pa60TaM o pasaciny AUCHHUIINIMHBI COCTOHUT B



CUCTEMATU3AllMM  TMOJYYEHHbIX 3HAHUW W  yMEHUW, TIOBTOPSsI OCHOBHBIE
TEOPETUUYECKHE BOIPOCH, METObl PEIICHUs 3aJad C PACCMOTPEHHEM THUIIOBBIX
3alaHiii  W3ydeHHOro paszzaena. Jlamnas d¢opMa camMoCTOSATEIBHOW PabOTHI

KOHTPOJJIHUPYCTCA IIPCIIOAABATCIICM.
HpOMe)KyTO‘lHaﬂ arrecranuda

[TogroToBKa K MPOMEXKYTOYHOW aTTECTAllMH OCYIIECTBISIETCS B (dopme
CaMOCTOATENbHON PabOThl, ONMMWCAHHON B MPEBIAYIIEM pasfelie, HO 3aTparuBacT
BECh MaTepuan y4eOHoro cemectpa. [Ipu moAroToBke K 3K3aMeHy CTOUT OOpaTUTh
BHUMaHHE Ha TPEHUPOBKY CIHOCOOHOCTH YCTHOTO U3JIOKEHHUS CYTH BOMPOCA,

J0Ka3aTCJIbCTB OCHOBHBIX YTBep)K,HeHHﬁ.

JUisl yCHEemHoro OCBOEHUsS! NUCLUILUIMHOM CTYJE€HTaM HEOOXOJIMMO MOCEaTh
JEKIMM M TPAKTUYECKUE 3aHATHA, (PUKCHUPYS HU3ydaeMblii Ha HUX MaTepHal U
BBINIOJIHATH TpeOyemble 3aianus. Eciiu B nmpouecce 00ydeHus: BOSHUKAIOT BOMPOCHI,
TO CTYJEHThl MOTYT IOJYYUTh KOHCYJIbTAIMIO B BBIJIEJICHHOE BPEMsS Ha KaxKIOU
yueOHOW Heleau WM BOCIOJb30BaThCS MAaTEMaTHYECKOW JINTEPATypol, pecypcamu

WNHurepHera.

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHHUE
AN CIUITIINHBI
— Yuyeonas oocka;
— Mapxkepol unu men (B COOTBETCTBHH C TUIIOM y4eOHOU JOCKH);

— Mynvmumeouiitnas ayoumopusi.
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IInan-rpa¢guk BHINOJTHEHHUSA CAMOCTOATEJIbHONH PadOThI MO IMCHMILIMHE

1 cemecmp
IIpumepHbIe
[1] v
Ne Harta/cpoku Bua camocrositeqibHOM HOPMBI ®
opMa KOHTPOJIsI
/i | BPITOTHEHHSI padoThl BpeMeHHU Ha P P
BBINOJTHEHHE
PaGora  Haxg  KOHCIEKTOM
JICKIUH, BEITIOJTHEHHE
13 WHIUBUAYAITBHOTO JOMAITHETO UHAUBUIYaJIbHOE
-3 Henens
1 cemectpa AR «BBexeHme B 2 4Jaca JIOMAIllHEe 3aaHne
. Nel
MaTeMaTHYeCKU aHaIu3y,
3amaun 1-5.
Pabora Haj KOHCIIEKTOM KomnokBuym Nel
4-6 Henenst JIEKLIMH, TIOJrOTOBKA K
«BBenenue B
2 ceMecTpa kosutokBuymy Nel «BBenenue 1 gac a .
p . MaTeMaTHYECKUN
B MaTEMaTHYECKUI aHATH3.
aHaIU3».
PaGora  Ham  KOHCIEKTOM
JIEKLIUH, BBHITIOJTHEHHE
WHIMBUTyaJIbHOE
7-9 Henens WHIUBUAYAIBHOTO JOMAIITHETO
3 2 yaca JIOMAIIIHEE 3aJaHue
cemectpa 3a7aHUs «IIpenen No2
MOCIICIOBATEIILHOCTHY, 3a/1auu
1-6.
Pabota Hag koHCTIEKTOM
10-12 KomnokBuym Ne2
4 -12 Henenst | JIGKITUH, MTOATOTOBKA K 1 wac dlpesen
ceMecTpa koJutokBuymy N2 «IIpenen
MOCIIEI0BATEIIHHOCTI.
MTOCIICZIOBATEITLHOCTI.
Pabora  wWagm  KOHCIIEKTOM
13-15 S JICKIINU, BBIIIOJTHCHUEC WHAUBUAYAIBHOE
5 cemectpa WHJUBUAYAIBHOIO JOMAIIHETO 2 4aca AOMAIIHCE 3a1aHUC
No3
3amanus  «lIpegen ¢dyHKIUM.
HenpepeBHOCTBY, 3a1a4n 1-3.
Pabora Haj KOHCIIEKTOM KonnoxBuym Ne3
6 16-18 nenens JIEKIIMH, ITIOATOTOBKA K 1 vac
«IIpenen pyHKIINN.

cemecTpa

kostokBuymy Ne3 «IIpenen

HenpepsiBHOCTE»




¢ynkuuu. HermpepsIBHOCTEY,.

7 Ceccus [ToaroroBka K 3K3amMeHy 27 4yacoB DK3aMeH
2 cemecmp
IIpumepHbIe
[ v
Ne Hara/cpokn Bua camocrositeqibHOM HOPMBI
5 ®opma KOHTPOJIA
/| BBIIOTHEHHs] padoThI BpeMeHHU Ha
BBINOJIHEHHE
Pabora HaJI KOHCIIEKTOM
JICKIUH, BBITIOJTHEHUE
WHIUBUAYAIBHOTO JIOMAIIHETO WHIUBUAYAIbHOE
1 1-3 menens 5
cemecTpa 3aganus  «JduddepenumansHoe Haca JIOMAIIHEE 38/ aHHe
Nel
WCYHCIICHUE (YHKIMH OIHOU
MIEPEMEHHON
PaGota Hag KOHCIIEKTOM Komnoksuym Nel
JIEKLMH, TTOJrOTOBKA K
5 4-6 nenens KOJUIOKBUYMY Nel 1 «IuddepenunansHoe
qac
cemecTpa «duddepernmansroe HCYHUCIICHHUC
ucYMCIeHUE PYHKIMH OJHON yHKIMH OIHOM
IIEPEMEHHON» IIEPEMEHHON
Pabota Ha KOHCIIEKTOM
JICKIINH, BBITIOJIHCHUC VHIUBUYyaJIbHOE
7-9 Henens
3 cemectpa MHIMBHIYaIbHOTO JOMAIIHEro 2 yaca JOMalllHee 3aaHue
N No2
3a/laHus «HeomnpeneneHHsrit
WHTETPpaID)
Pabota Hag koHCTIEKTOM
KomnokBuym Ne2
10-12 Henens | JAEKIUU, TOATOTOBKA K .
4 1 yac «HeonpenenenHnslii
cemecTpa KOJUIOKBUYMY Ne2
. WHTETpa»
«HeonpeneneHHbIi HHTETpa»
Pabora HaJI KOHCIIEKTOM
JICKIINU, BBITIOJIHCHUEC AHIUBUIYAITBHOE
13-15 wenens
5 2 yaca JIOMallIHEe 3aaHue

cemecTpa

WHJIMBUIYAIBHOTO JTOMAIITHETO
3aganua  «OnpeneneHHbld U

HECOOCTBEHHBIN MHTET paJIbD).

Ne3




16-18 "Henens

Pa0Gora Haj KOHCIIEKTOM
JIEKIIMH, ITIOJTOTOBKA K

KonnokBuym Ne3

6 KOJIJIOKBH Ne3d 1 ywac
cemecTpa 0 TNy . «lIpenen Qynkmm.
«OTPCACIICHHBIN 1 HenpepsiBHOCTE»
HECOOCTBEHHBIN MHTETPAIIBIY.
7 Ceccus [ToaroroBka K 3K3aMeHy 27 yacoB DK3aMeH
3 cemecmp
IIpumepHbie
[1] [y
Ne JlaTa/cpoku Buja camocTosTeILHOI HOPMBI
dopMa KOHTPOJISE
/| BPITOTHEHHS] padoThI BpeMeHHU Ha
BbINOJIHEHHE
Pa6ora HaJl KOHCIIEKTOM
JIEKLUH, BBITIOJTHEHUE
WHIUBUAYAITBHOTO JIOMAIIHETO WH/IUBUYaJIbHOE
1 1-3 nenens 5
cemecTpa 3amanus  «uddepennmanbaoe Haca AOMAIIHES 3a/1aHHe
Nel
ucyucieHue (QYHKIMH MHOTHX
MIePEMEHHBIX»
PaGora  Hapg KOHCTIEKTOM
KomnokBuym Nel
TIeKIHH, MOJITOTOBKA K
«Auddepennmanproe
9 4-6 nenens KOJUUJIOKBUYMY Nel 1 Fldgep
qac
HCUHUCIIEHUE
cemectpa «AuddepenumanpHoe
byHKIIN MHOTHUX
WCYHCIICHUE (QYHKIIMH MHOTHX
TIEPEMEHHBIX )
MIEPEMEHHBIX)
Pa6ora HaJl KOHCIIEKTOM
WHIUBUIYATBHOE
7-9 Henens JIEKLNH, BBIIIOJIHEHHUE
3 2 yaca JOMaIllHee 3a/1aHue
cemectpa WHIUBUAYAITBHOTO JIOMAIITHETO No2
3agaHust «UHCIOBBIE PSIIBI»
Pabora Haj KOHCIIEKTOM
4 10-12 Henens | NEKIMH, MOATOTOBKA K 1 KonnokBuym Ne2
qac
ceMecTpa KOJUTOKBUYMY Ne2 «YucnoBbie «HucnoBble psAIb»
PAIBDY
Pabora HaxQ KOHCIICKTOM WHIUBHUAYaTbHOE
13-15 wenens
5 JIEKIIH, BBITTOJIHEHHE 2 yaca JIOMalllHee 3aJaHue

cemecTpa

HHAUBUAYAJIBHOT'O JOMAMIHCTO

Ne3




3aIaHn «DyHKITMOHATILHBIC
PAIBDY
Pabora Hag KOHCIEKTOM Komnoksuym Ne3

5 16-18 Hemens | NeKIUH, MOATOTOBKA K 1

yac
cemecTpa KOJUTOKBUYyMY Ne3 «DyHKIHOHAIbHBIC

«DyHKIMOHAIBHBIE PSIABDY pAIBD?

7 Ceccusa [ToaroroBka K 3K3amMeHy 27 JacoB DK3aMeH

XapakrepucTiKa 3aIaHUil JJI CAMOCTOATEIbHO PadoThl 00yYAKOIINXCS
U METOAMYEeCKHEe PEKOMEHAALMHU 110 UX BbINOJIHEHUIO

CamocrosiTennbHasi ~ paboTa  CTYJIEHTOB  COCTOMT M3  BBINOJHEHUS
WHJMBUAYAJbHBIX JOMAITHUX 3alaHUi, paOOThl HaJl PEKOMEHIOBAHHOM JIUTEPATYPOil
Y TEKCTaMU JICKIUW B IIPOLECCE U3YUYCHUS TEOPETUUECKOTO MaTepuania.

TeMbl 3amaHuil JJIsI CaMOCTOSITENIBHOW paOOThI MpPEJCTaBICHbl B ILIaHE-
rpaduke BBITIOJHEHUSI CAaMOCTOATEIIBHOU pabOThI MO JUCIUIUIUHE.

[Ipu BBINOMHEHUM WHIWBUIYAIbHBIX JOMAIIHUX 3aJaHUN  HEO0OXO0JIUMO
CHayaJia MPOYMTATh OCHOBHBIC MOHSATHUS W TEOpembl MO Teme. [Ipu BBINOIHEHUU
3aJlaHds HYXKHO CHavalla MOHSATh, YTO TpeOyeTcs B 3ajaue, Kakoil TeopeTUYECKUn
Marepuaj Hy)KHO HCIOJIb30BaTh, HAMETUTh IUJIAH PELICHUs 3aj1add. PexoMenayercs
MCMOJIb30BaTh METOJMYECKHUE YKA3aHUSA W MaTepuaisbl 1o Kypcy «MaremaTuyecKkuid
aHaIM3», TEKCT JIKIUH, a TaKXKe DJIEKTPOHHBIC MOCOOUS, UMEIOIINECS Ha CepBepe
[ITkOJBI €CTECTBEHHBIX HAYK.

IIpu OArOTOBKE K KOJUIOKBUYMaMm JOIIOJHUTENIBHO K U3YYEHUIO KOHCIIEKTOB
JIEKIIUA HEOOXOAMMO TI0JIb30BaThCsl yueOHUKaMu. BMecTo «3ayunBaHus» Matepuaia
BAXHO JOOUTHCS TOHMMAaHUS HW3y4yaeMbIX TeM JUCHUIUIMHBIL. (OTBedass Ha
MOCTABJICHHBIA BOMPOC, MPEIBAPUTEIHLHO CIEIYyEeT MOHATh, YTO Tpedyercs ot Bac B
JTAaHHOM CJIy4ae, KAKOW TEOPETUYECKUN MAaTepUall Hy»KHO HUCIO0JIb30BAaTh.

[Ipyu moaroroBke K 9K3aMeHy HYKHO OCBOUTH TEOpHIO: pPa3o0paTh
ONPEAEICHUS] BCEX MOHATHUM, PACCMOTPETH NPUMEPBI U CAMOCTOATEIBHO PEIIUTH
HECKOJIBKO THUIIOBBIX 3aJad M3 Kaxaod Ttembl. [lpu pemenun 3amad  Bceraa

HEO0OXOMMO KOMMEHTHUPOBATh CBOM JCHCTBUS M HE 3a0bIBATh O COJEPKATEIHHOU




UHTEPHPETALIUH.

TpeGoBanuss K 1peacTaBieHHIO M OQOPMJICHHIO  Pe3yJbTAaTOB

CaAaMOCTOATEILHOM PadOThI

Pesynbrarom  caMocTOsATEeNbHOM  pabOTBl  SIBISIOTCS.  OTYETHI IO
WHJUBUYyAIbHBIM JIOMAIIHUM 33JIaHUSIM, BBITIOJHEHHbIE KOHTPOJbHBIE PAOOTHI U
KOJUIOKBUYMBI.

B npoiiecce BBINMOTHEHUN UHIMBUIYAIbHBIX JTOMAITHUX 3aIaHUA Y CTYJEHTOB
Pa3BUBAIOTCSl HABBIKM COCTABJICHMS NMHCbMEHHOM JTOKYMEHTALIUU U CUCTEMaTU3aLUU
uMmeronmxcs 3Hanui. [Ipu cocTaBieHHH OTYETOB PEKOMEHIYETCS MPHIEPKUBATHCA
CJICIYIOIIEN CTPYKTYPHI:

o dopmynupoBka 3a1a4u;
e Kparkuil TeopeTHueckuil MaTepuai, UCHOJIb3yeMbId MpU pEHICHUU

(popMynHpoBKHM TEOpEM, MPUMEHsIEMbIE (DOPMYJIBI);

e PazeepHyTOE pEIlICHUE;
e Otger.

B nmpomecce BBIMONHEHWH WHANBUAYAIBHBIX JIOMAIIHUX —3aJaHUHA
IPOUCXOANUT 3aKpEIIeHue MPONJACHHOIO MaTepuaja, YCBOCHHE MPAaKTUYECKUX
HABBIKOB pemieHus 3anad. [logydeHHble yMEHHsI TPOBEPSIOTCS BBIOJHEHHEM
KOHTPOJILHOUM pabOTHI IO TEME.

Kpurepunu oieHKH BBINOJHEHUS CAMOCTOSITEIbHOI padoThI

OTyer Mo WHAMBUAYAJTBHOMY JOMAlIHEMY 3aJaHHMIO0 JOJDKEH MOJHOCTHIO
YIIOBJIETBOPATH YCJIOBHIO 33aJaud. B cilyuae HEKaueCTBEHHO BBIMIOJHEHHBIX OTYETOB
(HE COOTBETCTBYIOIIMX 3asBICHHBIM TPEOOBAHMAM) PE3YJIbTUPYIONUN Oamn 3a
paboTy MOXeT ObITh CHUKEH. CTYJIEHT JOKEH MPOJEMOHCTPUPOBATH OTUETIMBOE U
cBOOOIHOE BJIaJICHUE KOHLETITYaJbHO-TIOHATUIHBIM aliapaToM, HayYHbIM S3bIKOM U
TepMuHoJiorueil. Hammuue Bcex 0TYETOB SIBISIETCS AOMYCKOM K 9K3aMEHY.

Ha sx3ameHe olieHKa «OTIUYHO» BBICTABIISIETCS CTYACHTY, €CJIM OH TIIyOOKO U

MIPOYHO YCBOWJI ITPOTPAMMHBIN MAaTEPHUAIl, UCUEPIBIBAIOLIE, OCIEA0BATEIIBHO, YETKO



Y JIOTUYECKU CTPOMHO €ro M3J1araeT, yMeeT TECHO YBSI3bIBATh TCOPUIO C MPAKTUKOM,
CBOOOJIHO CHpaBisieTcs C 3ajadaMH, BONPOCAMH W JIPYTUMHU BHAAMHU MPUMEHEHUS
3HAHWM, MPUYEM HE 3aTPYAHSAECTCS C OTBETOM MPU BUJOM3MECHEHUU 33/IaHUU,
HCIIOJB3YEeT B OTBETE MaTepuall MOHOrpadUUYeCKOW JIMTEpaTyphl, MPABUILHO
O0OOCHOBBIBAaCT TMPHUHATOE pEIICHUE, BIAACET Pa3HOCTOPOHHUMH HABBIKAMH U
MIPUEMaMH BBITIOJTHEHUS MPAKTUYECKUX 3a7a4.

O1ieHKa «XOPOIIIO» BBICTABJISETCS CTYACHTY, €CJIM OH TBEPAO 3HAET MaTepual,
TPaMOTHO M MO CYIIECTBY U3JIaraeT €ro, He JOMYCKasl CYIIECTBEHHBIX HETOYHOCTEH B
OTBETE Ha BOIPOC, MPABWJIHHO MPUMEHSIET TEOPETUUECKUE MOJIOKECHUS TPU PEIICHUN
MPAaKTUYECKUX BOIPOCOB U 3aja4, BiajeeT HEOOXOAUMBIMUA HABBIKAMH M IIPUEMaMH
WX BBIITOJHECHUS.

OlneHKa «yAOBJETBOPUTEIBLHO» BBICTABIISCTCS CTYJICHTY, €CJIM OH HMEET
3HAHUS TOJBKO OCHOBHOIO Marepuana, HO HE YCBOWJI €ro JeTajeH, JOMyCKaeT
HETOYHOCTH, HEJOCTATOYHO MPaBUIbHBIE (DOPMYIUPOBKU, HAPYIICHUS JIOTUUYECKOU
MOCJIEAOBATEIBHOCTA B  M3JIOKEHUM MPOTPaMMHOIO MaTepuaja, HCIbITHIBACT
3aTPyHEHUSI IPU BBHITIOJIHEHUHU IPAKTUUECKUX paldoT.

OlieHKa «HEYIOBJIECTBOPUTEIIHHO» BBICTABIISETCS CTYACHTY, KOTOPBIM HE 3HAET
3HAYUTEJIPHOM YacTW MPOrpaMMHOrO Marepuana, JAOMYCKAeT CYIIECTBECHHBIE
OIMMUOKU, HEYBEPEHHO, C OOJIBIIMMHU 3aTPyJAHEHUSMH BBIMOJHACT MPAKTUYECKUE
pabotel. Kak mpaBuiio, OIlEHKA «HEYJAOBJICTBOPHUTEIBHO» CTABUTCS CTYyACHTaM,
KOTOpbIE HE MOTYT MPOJOJDKUTH OOydeHHEe O€3 JOMOJHUTEIbHBIX 3aHITUH TI0
COOTBETCTBYIOIIEH JUCIUILIAHE.

OneHka 10 JUCHUIUIMHE MOXET OBITh BBICTaBJIEHA II0 pe3yjbTaTam

KOJUIOKBUYMOB. [Ipy 3TOM KpUTEPUM OLICHKH T€ K€, YTO U HA IK3aMEHE.
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Kon u ¢popmynuposka
KOMIIeTeHIIUH

Jrtanbl GOPMUPOBAHHUA KOMIETEHIMH

T1IK-9 criocoOHOCTEIO

HpI/IHO)KeHI/ISI MAaTEMaTUUYCCKOro aHaJIn3a B HCKOTOPBIX

BBISIBUTH 3HaeT

€CTECTBEHHOHAYHYIO BOIIPOCaX F€OMETPUH U SKOHOMUKH

CYITHOCTB TIPOOJIEM,

BO3HUKAIOIIHNX B XOC

IpObecCHORATEHOM Vaeer Pemarp npukiaaHbie 3a1a4U ¢ IPUMEHEHHEM IIPUEMOB
MaTEeMaTHYECKOro aHallu3a

NeSTeIILHOCTH,

TOTOBHOCTBIO

HCTIOMR30BATE JULA HX MeTonamMu UCTIOIB30BAaHUS TEOPETUYECKOTO MaTepHralia

PCHICHNA NPY PEIICHUU MPAKTUYECKUX 33134

COOTBETCTBYIOIHIA Buaneer

€CTECTBEHHOHAY4HbIN

amnmapar
OCHOBHBIE TIOJIOKEHUST TCOPHH MHOKECTB, TCOPUU

3Haer MIpeieioB, TEOPUU PANIOB, MU (epeHIalIbHOTO,

HWHTETPATBHOTO UCUYUCIICHHSI, METO bl HCCIICIOBAHUS
byHKIUH

[1K-12 ciocoGHOCTBIO

CaMOCTOATC]ILHO H3ydaTh [IpoBoauTh ucciaenoBanue GyHKIHA, OpaTh Ipeaebl,

HOBBIC Pa3ICIIbI Vaeer MIPOU3BOJIHBIC U UHTETPAIIBI OT (QYHKITHI OJHON U

(yHIAMEHTaIBHBIX HAYK HECKOJIbKUX MEPEMEHHBIX, UCCIIEIOBATh BOIIPOCHI
CXOJMMOCTH YHCIIOBBIX U (DYHKITMOHAIBHBIX PSJIOB

Buasieer MeTonamMu OCTPOEHUS IPOCTEHIIINX MaTeMaTHIECKIX

MO/IeNIel TUMOBBIX TPO(ECCHOHATIBHBIX 3a7a4

Ne Kontponupyemsie Kopp! 1 sTamnst OueHouHbIE CpeACTBa
n/n paszensl / TeMbl dbopmupoBaHus TEKYIIUi POMEKYTOYHAST
JTUCIUTLTAHBI KOMTIETSHIIUA KOHTPOIB aTTecTalus
1 | Pa3zmen 1. Beenenue | I1K-9 3HaHuA na3 Nel, | Ok3amen, 1
B MaTeMaTHYECKUI [1K-12 ceMecTp 1, | cemectp, YO-1
aHaJIn3 I1pP-12
Ymenus Kontponbnas
paborta Nel, 1,
cemecrp, IIP-
12
Bnanenus KomnokBuym
Nel, 1




cemectp, YO-1

Pazpnen 2. Teopus I1K-9 3HaHus nas3 No2, | Ok3amem, 1
npenena/llpenen [1K-12 cemMecTp 1, | cemectp, YO-1
IIOCJIEOBATEIHHOCT I1P-12
u YMenus Kontposnbnas
pabora Ne2, 1,
cemecrp, IIP-
12
Bianenus Komnoxsuym
Ne2, 1
cemectp, YO-1
Pazgen 2.. Teopust I1K-9 3HaHus 13 Ne3, | Ok3amen, 1
npenena/llpenen [1K-12 cemMecTp 1, | cemectp, YO-1,
byHKIIUN I1P-12
Paznmen 3 YMenus KonTponpHas
HenpepriBHOCTB pabora Ne3, 1,
cemectp, [IP-
12
Bianenus Komnoxsnym
Ne3, 1
cemectp, YO-1
Pasnen 4. I1K-9 3HaHus %018 Nel, | Ok3ameHn, 2
Juddepennmansaoe | [TK-12 ceMecTp 2, | cemectp, YO-1,
HCYHUCIICHUE I1P-12
(GyHKIIUM OJHON YMmenus KonTtponsHas
MepEMEHHOMN pabora Nel, 2,
cemectp, IIP-
12
Bnanenus KomnnokBuym
Nel, 2
cemectp, YO-1
Paznen 5. I1K-9 3HaHus N3 No2, | Dk3ameHn, 2
WuTerpupoBanue [1K-12 cemMecTp 2, | cemectp, YO-1,
GyHKIMH OJTHOM I1P-12
nepemenHoit/Heomnpe YMeHnus KoHnTponbHas
JIeJICHHBIA UHTETpall. pabota Ne2, 2,
cemectp, IIP-
12
Bnanenus KomnokBuym
Ne2, 2
cemectp, YO-1
Paznen 5. I1K-9 3HaHus nas3 Ne3, | Ok3ameH, 2
WHuTerpupoBanue [1K-12 cemMecTp 2, | cemectp, YO-1,
(GYHKIIUHY OJTHON I1P-12
nepemenHo#/Onpene Ymenus KontponbHas




JICHHBIN paborta Ne3, 2,
unTerpai.HecoOcTae cemectp, IIP-
HHBIN HHTErpanl 12
Bnanenus KomnokBuym
Ne3, 2
cemectp, YO-1
7 | Paznen 6. ®ynkuu | [1K-9 3HaHus na3 Nel, | Dk3amen, 3
MHOTHX [1K-12 ceMecTp 3, | cemectp, YO-1,
IIEPEMEHHBIX I1P-12
YMenus KonTposbHas
pabora Nel, 2,
cemectp, [IP-
12
Bianenus Komnoxsnym
Nel, 2
cemectp, YO-1
8 | Pazmen 7. I1K-9 3HaHus %018 No2, | Dk3ameH, 3
Psapl/UYucioBelie [1K-12 ceMecTp 3, | cemectp, YO-1,
PAIBI I1P-12
YMmenus KoHntposnbnas
pabora No2, 3,
cemectp, IIP-
12
Bnanenus KomnokBuym
Ne2, 3
cemectp, YO-1
9 | Pasmen7. I1K-9 3HaHuA N3 Ne3, | Dk3amewn, 3
Psaap/®@ynkuuonans | [TK-12 ceMecTp 3, | cemectp, YO-1,
HBIE PSAJIbI I1P-12
Ymenus KonTponsHas
pabota Ne3, 3,
cemectp, IIP-
12
Branenns Komnoxksrnym
Ne3, 3
cemectp, YO-1

IlIkaJjia oueHUBaHUsA YPOBHA cPOPMHUPOBAHHOCTH KOMIIETEHIIUI

Kon n Jranbl popMHUPOBAHUA KpUTEepUH NnoKasarteJu
(opMyIMpPOBKa KOMIIeTeHIIUH

KOMIIETeHIIUH

[TK-9 crmoco6HOCTERIO 3HAET OCHOBHBIE 3HaHue OCHOBHBIX | JleMoHCTpupyeT
BBISIBUTh (mOporoBhIf | MOHATHS, TIOHSITUH, 3HAHUE




€CTECTBEHHOHAYYHYIO
CYIIIHOCTH TIPOOJIEM,
BO3HHKaIOIIUX B XO0AC
npodeccuoHanbHOM
NeSITeIbHOCTH,
TOTOBHOCTBIO
HUCII0JIBb30BaTh AJIA UX
peleHus
COOTBETCTBYIOIIMMI
€CTeCTBEHHOHAYYHBI
ammapar

YPOBEHD) olnpezeneHus, ONpeeNIeHu U OCHOBHOTO
YTBEPKACHUS U | YTBEPKACHUN IIPOrPaMMHOTO
METO/IbI M3Y4YEHHBIX MaTepuaia
pelleHns 3a1a4 | pa3JelioB. (onpeneneHui,
TEOPUU MOHATHH,
IIPEIENOB, YTBEpXKJIEHHI),
muddepeHImanb CIIOCOOHOCTH
HOTO U JIOCTaTO4YHO
MHTETpaJbHOIO IIOJIHO u
VCYHCIICHUH, JOTUYECKH YETKO
TEOpUI KPaTHBIX ero U3JI0KUTb,
" 3HAHUE OCHOBHBIX
KPUBOJIMHEHHBIX METOJIOB PELLEHUS
UHTETPaJIOB, IIPAKTUYECKUX
TEOpUU PSIIOB U 3ajad.
rapMOHHMYECKOTO
aHaJIM3a.
[IpoBoauTH JlemoHCTpUpYET
UCCIIEJOBaHUE YMEHHE
KLU, Opathb IIPaBUJIBHO U
[IpumensTh (ymicuuuid, 6p P
IpeJIeIbl, 000CHOBAHHO
3HAHUSA
IIPOU3BOJIHBIE U IIPUMEHSITD
OCHOBHBIX
. UHTETpaJibl OT 3HAHUS
HIOHSITHH, . .
. (GyHKUUH OJHOM U | OCHOBHOTO
yMeeT oIpe/iesieHuH,
. HECKOJIbKUX IIPOrPaMMHOT0
(IpOABUHYT | YTBEPKICHUN U
o IIEPEMEHHBIX, Marepuaia  IpH
bIiN) METOJIOB K
HCCIIEI0BATh pelieHnn
PEILIECHUIO
BOIIPOCHI TUIIOBBIX
TUIIOBBIX
CXOJUMOCTHU MIPAKTUYECKUX
MaTEeMaTHYECKHUX
sazau YHCIIOBBIX U 3a/a4, OIpenesss
(YHKIIMOHAJIBHBIX | HEOOXOAUMBIE
psaoB IIPUEMBI ux
BBITIOJTHEHMUSI.
Haspikamu Bnanenue JleMoHCTpHUpYET
CaMOCTOSITENIbHO | HaBbIKaMU cB00OO/IHOE u
ro BeIOOpa CaMOCTOSITENIBHOT | TIIyOOKO€e
METO/Ia pelIeHHsl | 0 BIOOpa METOo/1a | BiIaJeHUE
MaTEMaTUYECKUX | PELIEHUs 3a7a4 IIPOrpaMMHBIM
3aJ1a4 Teopuun TEOpUU MPEJENIOB, | MaTEepUaJIOM,
IIPEIENOB, muddepeHMaibe | BlIaJeHHe
muddepeHany | oro u HaBbIKaMU
BIIAJICET HOTO U UHTETPaIbHOIO JI0Ka3aTenbCTBa
(BBICOKMI) | HHTErpajbHOIO | UCUUCIIEHUH, OCHOBHBIX
WCUHCIIEHUH, TEOPUU PSIIOB U YTBEPKACHUH,
TEOpUI KPaTHBIX | FAPMOHHYECKOIO
u aHaIm3a
KPUBOJIMHENHBIX | PA3JIMYHON
MUHTETPAJIOB, CJI0HOCTHU
TEOpPUH PSIIOB U
rapMOHHYECKOIO

aHaJIn3a




3HaHHE OCHOBHBIX | J[eMOHCTpUpyeT
[Tpunoxxenus MaTeMaTUYeCKUX | 3HAaHUE OCHOBHBIX
MaTeMaTU4YeCcKOr | MoJesen MaTEeMaTHYECKHX
0 aHaJIn3a B MPAKTUYECKUX Mojiesneit
HEKOTOPBIX 3ajad, MPAKTUIECKUX
3Haer BOIIpocax HCIHOJB3YIOMHNX 3aagadq,
reOMEeTpUU U anmnapar HCIIOJIB3YIOIINX
YKOHOMHKH MaTeMaTUYeCKOro | ammapar
aHayu3a. MaTeMaTHYECKOTO
aHausza,
TTK-12 cl0coBHOCTLIO Pemats CamoctositensHo | [leMoHCTpUpyeT
MIPHUKJIATHBIC OpraHU30BaTh YMEHHE  pelarh
CaMOCTOATCIEHO 3a]]a4M C y4eOHyI0 IPUKIIAHBIE
H3y4aTh HOBBIC IIPUMEHEHHUEM JIeATEIILHOCTD B 3a1a4u c
paszensl Ymeer IPUEMOB obnactu MIPUMEHEHHEM
q)YHI[aMCHTaHBHBIX MATEMAaTHYCCKOI' | MATEMATHYICCKOI'O IMpucMoOB
HayKk 0 aHanm3a aHanusa, pa6OTaTI: MaTEeMaTH4eCKOro
C MaTeMaTUYeCKOH | aHaIM3a
JINTEPATYPOH
Meronamu Bnanenue JleMoHCcTpUpYyET
UCIIONIb30BAaHUSl | HABBIKAMU BJIaJICHUE
TEOPETUYECKOTO | IPUMEHEHUS pa3Ho00pa3HBIMU
MaTepuaia mpu | MaTeMaTHUYECKOTo | MpueMamMu
peleHnH ammapara Jiis BBITIOJTHEHUS
Bnaneer
MPAKTUYECKUX pelieHus MPAKTUYECKHUX
3aj1a4 MPUKJIATHBIX 3ama4y, B  TOM
3a1au quclie
MOBBILLIEHHOMN
CJI0)KHOCTH,
OueHouHbIe cpeacTBa ISl POMEKYTOUYHOM ATTeCTAlNH
Bomnpocs! k 3k3aMeny
1 cemecmp.
1. Omnpenenenue BbICKa3bIBAHUS
2. ITapamoxc bpanoOpes
3. Omepanuu HaJ BEICKA3bIBAHUSIMU
4. Onepauuu HaJl MHOKECTBAMHU
5. Jlormyeckue 3aKOHBI
6. Omnpenenennie oTHOIIEHHS. OTHOLIEHUE YKBUBAIEHTHOCTH (pe(IIEKCUBHOCTD,

CUMMETPUYHOCTh, TPAH3UTUBHOCTD )

7. Onpenenenne pynkuuu. Knaccudukarms.




8. PaBHOMOIIIHBIE MHOKECTBA. CUETHBIE MHOKECTBA.

9. VYTBepxkaeHHE O CYETHOCTU OOBEIMHEHUS CUETHBIX MHOKECTB (JI0K-BO)

10./loka3aTenbCTBO HEIKBUBAJIEHTHOCTH OyJieaHa u caMOT0 MHOXKECTBA.

11.Jloka3aTenbCTBO UPPALMOHATBHOCTUA KOPHS U3 JIBYX.

12.0Onpenenenne BEIECTBEHHBIX YUCEN U UX CBOMCTBA.

13.Axcnoma Apxumena

14.YTBepkIeHHE O IPEICTABICHUN HATYPAJbHBIX YUCEN.

15.HepaBeHCTBO TpeyrojibHUKA(I0K-BO)

16.YTBepkIeHNE O IPEICTABIICHUN BEIIECTBEHHOIO YUCia B BUJE IECITUUHON
JpoOH.

17.0Onpenenenue 1enoi u ApoOHOM yacTu yucia. HepaBeHCTBO /i HUX.

18.I1paBuio cpaBHEHUS JEHCTBUTEILHBIX YUCEN.

19.0mnpenenenne okpecTHOCTEN

20.0OmpeneneHne orpaHMYEHHBIX MHOYKECTB

21.0Omnpenenenne cynpeMmyma U uHQUMyMa. 3anuch B MaTeMaTuueckon popme.

22.Teopema O CyIIIECTBOBaHHUH CylpeMymMa 1 HH(puMyma.

23.J10Ka3aTeNIbCTBO TEOPEMBI O IIOTHOCTU PALIMOHAJIBHBIX YHCEIL.

24.0OnpeneneHns CUCTEMBI BIIOKEHHBIX OTPE3KOB, CTATUBBIAIOIINXCS OTPE3KOB.

25.JIemma 00 OTIEIUMOCTH MHOXKECTB (JIOK-BO)

26.JIemMa 0 BJIOKEHHBIX OTpe3Kax (JI0K-BO)

27.JleMMa 0 CTATHBAIONTUXCS OTpPE3KaX (JOK-BO)

28.0Omnpenenenue npeaena Gyukiuu mno ['eitHe.

29.CgoiicTBa ipenenoB GyHKIUU. EAMHCTBEHHOCTH, apudMeTHUeCcKe orepalum,
npeeIbHBIN TIepexo]] B HEpAaBEHCTBAX, TEOpEMa O ABYX MUJIHIIMOHEPAX.

30.Omnpenenenue npenena mo Kormrm.

31.0kBuBaneHTHOCTH npeAena no Kommw no I'eiixe.

32.0npenenenue 6a3pl. [Ipumepst 0a3. OnpeaeneHue npejaena mno 6ase.

33.Kpurepuii Komm cymiecTBoBaHus npeena.

34.Teopema o mipenesnie CIOKHOU QPYHKIUY.

35.0mnpenenenre HEMPEPHIBHOCTH B TOUKE.



36.Knaccudukarus pa3peiBoB. [Ipumepsi.

37. ApudmMeTnueckre oneparyy HaJl HePEePbIBHBIMUA (PYHKITUH.

38.Oyukuus Jupuxie.

39.HenpepbIBHOCTH CIOKHOU (PYHKIIUH.

40. [1epBsIii 3aMeyaTeNbHBIN MpEaeT.

41. Bropoil 3amevaTesbHbII Ipened.

42. Teopema o Toukax pa3pbiBa MOHOTOHHOM (hyHKIIHH.

43. Teopema o Hyse HENIPEPHIBHOM (DYHKIIUU.

44 . Teopema 0 MPOMEKYTOUHOM 3HAYCHUHU.

45.Tleppas Teopema Beiiepitpacca.

46.TeopemMa 0 COXpaHEHHUHU 3HAKa HETIPEPhIBHOW (DYHKITUH.

47.B uem 3akimouaetcst MeTo bosbiiaHo JoKa3aTeNnbCcTBa TEOPEM?

48.Btopas Teopema Beliepmrpacca.

49.0OmnpeneneHre paBHOMEPHOUN HETIPEPHIBHOCTH.

50.Teopema KanTopa.

51. O cumBonuka. OnpeaeneHue o-Manou, ee CBOUCTRA .

52. Onpeaenenne O-00JIBIION.

53. DxBuBasieHTHBIC (PyHKIMHU. Tabnniia SKBUBaIEHTHOCTEH.

54.BrruncieHue npeaesnoB no Tadule.

55. TexHuka BRIYUCIICHUS MPEICIIOB, BUJIBI HeomnpeaeleHHocTer. [Ipuemsr:
YMHOKEHHE Ha CONPSHKEHHOE, Ta0JIMIIa SKBUBAJIEHTHOCTEM, CBEJIEHUE OHOU
HEOMPEICJICHHOCTH K IPYyroM, 3aMeHa nepemeHHoi. “CropocTh Bo3pactanus’ Ln
n, p(n), a™n, n!.

2 cemecmp.
. Onpenenenne Mpou3BOIHOM, €€ TECOMETPUIECKUN U (PU3UIECKUN CMBICIL.
YpaBHEHHE KacaTeJIbHOU U HOpMaJid. BeIBOI.
CBs13b MEKy HEMPEPBIBHOCTHIO U TUPHEPEHIIUPYEMOCTHIO.

1
2
3
4. JluddepenmupoBanne CIoKHON QYHKIIUH.
5. IlpaBuna auddepeHuupoBanus.

6

. TaGnuiia Mpou3BOIHBIX.



7. TlpousBoaHas mapamMeTpU4eCcKu 3adaHHON (QYHKITUHU (JOK-BO)

8. Ompenenennrie Bo3pacTaHusi, yObIBaHHA B TOouke. Teopema o0 CBs3H
MOHOTOHHOCTH U TIPOU3BOTHOM.

9. Ompenenenue JOKaIbHOTO MaKCUMyMa U MUHUMYyMa.

10.Heobxomumoe ycrmoBue HskcTpemyma. JlokazatenbcTBo. ['eomerpuyeckuii
CMBICI.

11.Teopema Pomns. Jlok-Bo

12.Teopema Kormm. [{ok-Bo

13.Teopema Jlarpanxa. /{ok-Bo

14.T1epBoe npaBuiio Jlonutans. J{oka3aTenbCcTBo.

15.Btopoe npaBuino Jlonurans.

16.®opmymna Teinopa ¢ ocratkom B ¢popme [leano. Jlok-Bo.

17.1TpousBoansie U AuQdHepeHraIbl BHICIINX MOPSAKOB.

18.Dopmymna Jleitbnuna. JJok-Bo

19.MuBapuanTtHOCT (QopMBI TiepBOTO nuddepeHiaia U HEUHBAPUAHTHOCTh
BeicINX AuddepenunanoB. YacTHbId Ciydail HWHBApUAHTHOCTH BBICHIMX
nuddepeHanos.

20.®opmyna Teitnopa B nuddepenmansHoi hopme

21. opmymna Teitnopa ¢ octatkom B hopme Jlarpanka u B hopme Koru.

22. OCHOBHbIE PA3JI0KEHUS dIEeMEHTapHbIX QyHKIUH 110 popmyre Teimopa

23.I1epBoe no0cTaTOYHOE yCIIOBUE dKCTpeMyMa. Jloka3zaTenbCTBO

24.BTopoe 10CTaTOYHOE YCIOBHE dKCTpeMyMa. J[oKka3aTenbCTBoO.

25.TpeTbe JOCTaTOYHOE yCIOBHUE 3KCTpeMyMa. JlokazaTenbcTBO

26.I1epBoe ompezenenue BHIMYKIOCTH BBEpX (BHU3). | eoMeTpuieckoe MosICHEHNE.

27.BTopoe orpezenieHne BBITyKIOCTH BBepX (BHM3). ['eomeTpruueckoe mosicHEHHeE.

28.0Omnpenenenue TOYKU neperuoa.

29.Heob6xoauMoe U JOCTaTOYHOE YCJIOBHUE BBIMTYKIOCTH. J[OK-BO.

30.Heob6xomumoe yciaoBue Touku reperuda. Jlok-Bo

31.JloctatouHoe ycioBue TOukH neperuda. J[ok-Bo

32.AcumnToThl K Tpaduky Qynkiuu. [IpaBuna HaxoxaeHus.



33.00mas cxema uccieaoBanus GyHKIIU.

34.0Omnpenenenrie TOYHOM mepBooOpa3Hoi. Teopema O MHOXKECTBE TOUYHBIX
epBOOOPaA3HBIX

35.0Omnpenenenue neppoodpazHoi. Teopema 0 MHOKECTBE MEPBOOOPA3HBIX.

36.0mpenenenre HeompeaeneHHOro uHTerpasia CBoOHCTBa HEOMNPEIEICHHOTO
UHTerpaa.

37. Teopema 0 3aMeHE NEPEMEHHON B HEONPEIeJICHHOM UHTETpalIe

38. ®opmysa UHTETPUPOBAHUS 10 YACTSIM

39.Tabnuira HHTETPaJIoB.

40.0mpeneneHust  ONPEACIIEHHOTO  MHTerpajia, pa30MeHHs, Pa3MEUYEHHOTrO
pa3OueHus, UHTErpajibHOM cyMMbl PruMmaHa, BepxHel u HukHel cyMmbl JlapOy.

41.Nnrerpan Pumana kak npenen no 6aze. [lpumep HeuHrerpupyeMoi pyHKINH

42. HeoOxoauMoe yCI0BUE HHTETPUPYEMOCTH TT0 Pumany

43.CgoiictBa cymm [lapOy

44. OnpeneneHne BEpXHEro M HIDKHEro MHTerpaia. Kpurepuit HHTErpupyeMocTH
o Pumany.

45.DopMyIIMpPOBKaA TPEX SKBUBAJICHTHBIX YCIOBUH KPUTEPUS HHTETPUPYEMOCTH
o Pumany

46. Teopema 00 HHTETPUPYEMOCTH HETIPEPHIBHOW (HYHKITUU

47. Teopema 00 MHTETPUPYEMOCTH TIOUTH HETIPEPHIBHOU (DYHKIIMH

48.CBoiicTBa ONpeNEIEHHOTO WHTETrpaja: WHTErpajl OT KOHCTAHTHI, JIMHCHHOCTD,
UHTETpaJIbHBIN Nepexo/] B HEPaBEeHCTBE

49, AIIMTUBHOCTH MHTETPAJIa 10 MHOXKECTBY

50.CneactBue (0 HE3aBHUCHUMOCTH (OpPMYJBl aIJUTUBHOCTA HMHTETpaja IIo
MHO’KECTBY OT PacIoOJIOKEHHUS TOUYEK).

51.CnencrBre (0 MONOXKUTEIBHOCTH WHTErpaja OT HEOTPUUATENbHOW (HYHKIIHMH
NIPU HAJIMYUU TOYKH HETIPEPHIBHOCTH)

52.HepaBeHcTBa JJ1s1 HHTETPajioB, COJIEPKALIIE MOTYIIb.

53.UHTerpai ¢ nepeMeHHbIM BEPXHUM IpeesioM. Teopema o HeNpepbIBHOCTH.



54. nterpan ¢  TEpeMEHHBIM  BEpXHUM  mpeaenoMm.  Teopema 0
nuddepeHupyeMocTu

55.®opmyna Herotona-Jleibuwnma.

56.Dopmyia 3aMeHbI IEPEMEHHOHN B ONIPEICICHHOM HHTETpaIe.

57.®opmyna HTHTETPUPOBAHUS 110 YACTSAM B ONPEICICHHOM UHTErpase.

58.I1lepBas Teopema 0 cpeHEM 3HAUCHUH.

59.I1lepBas Teopema 0 cpeHEM 3HAUCHUU JJIs1 HETIPEPHIBHBIX (YHKITHIA.

60.1TepBast Teopema o CpelHEeM 3HAYCHUH, 3alMCaHHasl I OJHOW HETPEPHIBHOM
byukuit (g(x)=1). Ee reoMmeTpuueckuii CMBIC].

61.Btopas TeopeMa o cpeilHEM AJi1 UHTETPaJIoB.

62.HepasenctBo lOnra.

63.HeparenctBo ['enbuepa.

64.HepaBencTtBO MUHBKOBCKOTO.

65.0mnpenenenne HeCOOCTBEHHBIX MHTETPATIOB MEPBOTO M BTOPOTO poAa. [ maBHOe
3HaYEHHE.

66.Kputepuii Ko st cxoqumoctu unTerpana 1-ro posa.

67.11pu3Hak cpaBHEHUS JJIsI HECOOCTBEHHBIX UHTETPaJIOB 1-r0 poaa

68.Cx01MMOCTh HHTETPAJIOB Jl.% " w%.

o xP 9 xP
69.I1lepBas MmoauduKalMs BTOPOil TEOPEMBI O CPETHEM
70.Btopast MoarduKaIus BTOPOil TEOPEMBI O CPEAHEM
71.TTpusHak AGens
72 ITpuznak dupuxie
73.1lpu3Hak cpaBHEHUS B NpeAebHON hopme
74 ITpusnak Kommm a1 cXoIMMOCTH UHTErpaja 2-ro poja.
75.1Ipu3Haky CXOAMMOCTH JJIsl HECOOCTBEHHOI'0 MHTETpajia BTOPOTo pojia
76.0npeneneHne KpUBOM, €€ HOCUTEIIS U JITTHHBI
77.Teopema O BBIYMCIICHUH JTMHBI KPUBOM.

78.Jlemma (HEpaBEHCTBO ISl MHTErPAJiOB, HUCIIOIb3yeMOEe ISl JI0Ka3aTesbCTBa

TEOPEMBI O BBIUMUCICHUH JITTMHBI KPUBOW)



79.0npenenenne  eBKIMAoBa  mpocTtpaHcTBa.Omepanyu B €BKIMI0BOM
IpOCTpaHCTE. HepaBencTBo Komu-byHskoBckoro. HepaBencTBo
TPeyroJbHHUKA.

80./IBa onpeaeneHus npeena Mnocaea0BaTeIbHOCTH B €BKIMI0OBOM IIPOCTPAHCTBE.
YTBepKIaeHHE 00 UX SKBUBAJICHTHOCTH.

81. Onpenenenve (GyHKIMU MHOTHX TNepeMeHHbIX. [loHsaTus mpenena GyHKIHH
MHOT'HX TIEpEMEH HBIX U HEIPEPHIBHOCTH.

82.IlpunoxkeHus OIpeneaeHHOro MHTerpaia sl (YHKIUU OAHOW TMEepEeMEHHOM.
®opmyIibl BRIYMCICHUS IJIOMIACH U UIMH OYT B MPSIMOYTOJBHBIX U MOJSPHBIX

KOOpJIMHATax Ha MIOCKOCTU. DOpMyJibl BEIUUCIEHUS 00BEMOB.

3 cemecmp
1. Omnpenenenue crepeorpaduueckoit mpoekiuu. Gopmyiia BEIUUCICHUS
c(hepruuecKoro pacCTOSHUS
Omnpenenenne oOIIEro npeaesna U MOBTOPHBIX MPEENIOB.
Onpenenenue pyHkuuu Juprxie yepes moBTOPHbBIE TPEAEIIBI.
Teopema o cBsi3u 001IETO Npe/ieia U MOBTOPHBIX MPEIETIOB.
Omnpenencaue quddepeHInpyeMocTH, MaTpuIlbl SAkodu u Skobuana.
[Tpumep GpyHKIMU, UMEIOLIEN pa3Hble CMELIaHHbIE POU3BOHBIE.

Teopema lIBapua.

©© N o O Bk~ W N

Onpenenenue auddepenuumana s GyHKIUA MHOTHX riepeMeHHbIX (DOMIT).

['eomerpudeckuii cmbici quddepenuupyemMoctu it GyHKIUNA JBYX

NEPEMEHHBIX.

9. VYpaBHeHHs KacaTeIbHOU MIOCKOCTH M HOPMAJIH K TIOBEPXHOCTH.

10.CBs13p Mex 1ty U hEepeHITMPYEMOCTHIO U CYIIECTBOBAHMEM YaCTHBIX
IPOU3BOIHBIX.

11. InddhepenumpoBaHme ClIOKHOU QPYHKIUH.

12.MuBapuantHOCTh opMmbl 1-ro nuddepennmana.

13. Inddepenuman 2-ro nopsiaka. Juddepenipan Bpiciero nopsaka.

N3menenne ero GopMel.

14.®opmymna Teinopa ¢ ocratkom B popme [leano.



15.®opmyna Teitnopa ¢ octatkoM B popme Jlarpanxa.

16. HeoGxomumoe yciaoBre dKCTpeMyMa.

17.JlocTaTO4HOE YCIOBUE AKCTPEMYMA. 3HAKOONPEIEICHHOCTh KBaIPATUYHbBIX
dbopm. Kpurepuit CunbBectpa.

18.Teopema o HesIBHOU (HYHKITUH.

19.Teopema o cucteMe HESIBHBIX (DYHKITHIA.

20.Teopema 06 06paTHOM OTOOPAKECHHH.

21.YcnoBusiit sxkctpemym OMII. Omnpenenenust MHOrooOpasus,
HEBBIPOXKIAECHHOTO MHOTOO0Opa3us U T.J.

22.®ynkuus Jlarpanxka. Heobxonumoe yciioBrue yCIOBHOTO SKCTpEMyMa.

23. Onpenenenne psaa, 4aCTHIHOW CYMMBI, CXOJAMMOCTH, OTPE3Ka psijia, OCTaTKa.

24.CymMMa reoMeTpHIeCKOM MPOTPECCU.

25.Heo0xo1uMBbIii TpU3HAK CXOAMMOCTH.

26.Kputepuii Ko cxogumoctu psina.

27.YT1BepxkaeHue 00 OCTaTKe CXOSIIErocs psijia.

28.001m11e CBOMCTBA CXOISAIITUXCS PSJIOB.

29.Paapl ¢ HEeoTpunaTenbHbIMU WwieHaMmu. [Ipyu3Haku cpaBHEeHUs (OOBIYHBIN,
0000IIIEHHBIH, B TIpeAeIbHON opme).

30.ITpuznak danambepa (0OBIYHBIN U TPEACIIBHBIN).

31.1TpuznHak Koy (0OBIYHBIN U IPECTBHBIN).

32.UnTerpanbhblii mpusHak Komru.

33.CxoauMOoCcTh 0000IIEHHOTO TAPMOHUYECKOTO Psijia.

34.1IpeobpazoBanue Abers.

35.ITpuznak dupuxie.

36.[TpusnHak Abens.

37.1lpuznak JleitoHuna.

38.A0coI0THAS U YCIOBHAS CXOJUMOCTb.

39. CBsi3p MEX]Ty CXOJIUMOCTHIO M a0COJIOTHOM CXOUMOCTBIO.

40.Teopema PumMana o nepecTaHOBKE YCIOBHO CXOJSAIIETOCS psija.

41.TlepectaHnoBka aOCOMIOTHO CXOJISIIIIUXCS PSIIOB.



42.0uenka octaTka psana JleiOnura.

43. Onpenenenue GyHKIIMOHATBHOMN TTOCIEI0BATEIFHOCTH, QYHK. psia, 00J1acTH
CXOJMMOCTH.

44, PapHomepHas cxoaumocTs. [Ipusnak Beitepirpacca. [lpusnaku AGens u
Jlupuxme s paBHOMEPHOU CXOIUMOCTH ((PopMyITHpOBKA).

45.TeopeMa 0 HEMPEPHIBHOCTH CYMMBbI (DYHKIIMOHAIBHOTO Psijia.

46.ITouwsieHHOE MHTETPUPOBAHKE PsIIa.

47.InddepeHunrpoBanue psaa.

48.0mpeneneHue CTEIIEHHOTO psijia.

49. Teopema Komu- Anamapa o paauyce cxoquMocTi. Dopmysbl BEIYUCICHUS
paanyca CXOJIUMOCTH.

50.Teopema 0 paBHOMEPHOH U a0OCOIFOTHOM CXOJIMMOCTH CTENIEHHBIX PSIOB.

51.TlounenHoe uHTerpupoBanue U auddepeHIupoBaHUE CTENIEHHOTO P/,

52.Teopema 0 €eIMHCTBEHHOCTH Pa3JI0KEHHS B CTETIEHHOM PSIJI.

53.Teopema AbGernsi.

54.119Th OCHOBHBIX Pa3JIOKEHHUI B CTEIIEHHBIE PSbIL.

55.. HecobcTBennbie unterpaisl (0030p). HecobcTBeHHBIE MHTETPAIHI,
3aBHCSIME OT TapaMeTpa

56.0OcHOBHBIC IPU3HAKU PABHOMEPHOI cxonuMocTh. HTerpupoBanue u
nuddepeHnrpoBaHue 1o mapaMeTpy

57.Psaapl @ypbe 0 TPUTOHOMETPUUECKOM CUCTEME

58.HepagenctBo beccens u paBenctBo [lapceBans

59.YcnoBust paBHOMEPHON CXOJUMOCTH M CXOJAMMOCTH B TOUKE

60.1HTerpaitbl, 3aBUCSIIAE OT MapaMeTpa

61.HenpepsIBHOCTH, HHTETPUPYEMOCTH U UG HEPEHIINPYEMOCTH 110 TTapaMeTpy.
IIpumep 3x3aMeHalIHOHHOTO OMJIeTA.

Yactes 1. “BBenenue B MaTeMaTHYeCKU aHAJIN3”



1.1. 3anmmmre GopMyJTUPOBKHU M onpeneaeHus. [loHsITHE OTHOIIECHMS.
Omnpenenenns OTHOIIEHUH SKBUBAJIEHTHOCTH, MOPsIIKa, PYyHKIHOHAIBHOTO
otHomeHus. Knaccudukarmus dhyaknuii. Onpenenenue odpasa u nmpoodpasa.

OmnpeneneHre CYETHONO MHOMKECTBA.
1.2. Teopema o nmpoobOpasze oobenuHeHUs. Jloka3aTeabCTBO.

Yacrb 2. «lIpeagesa mociie10BaTe IbHOCTHY.

2.1. 3annmure popmyaupoBKHU U onpeaeaenus. OrnpeneneHue yuchia €.
OnpeneneHne NoANOCIEN0BATENLHOCTH. YacTuuHble nTpenesnbl. BepxHuii 1 HUKHUN
npenensl. TeopeMa o CBsI3M Ipejeia U 4aCTUYHOTO npenaena. Teopema bonbiano-

Beitepmrpacca. Kpurepuit Komu cymiectsoBanus npeaena.

2.2. IlpenenbHblil IEpexo] B HepaBeHCTBax. [loka3aTenbCTBo.

Yacrts 3. “IIpenen u HenmpepbIBHOCTH (PYHKITUN».

3.1. 3anumure popMyTHMPOBKHU M onpeaeeHusi. BTopoi 3aMmedaTenbHbIN Npeiell.
Tabnuna skBUBaIeHTHOCTH. Teopema 0 UCTIOIb30BaHUH TAOJINLIbI B BBIYMCICHUN
npenena. OnpeneneHue HENPEepbIBHOCTH (PYHKIIMU B TOUKE M HA MHOYKECTBE.
Knaccudukanus pazpeiBoB. Teopema 0 MpoMeKyTOUHOM 3HAYEHUU HEMIPEPHIBHON Ha

otpeske ¢pyHKuu. Teopema o HyJie HEMPEPHIBHOM Ha OTpe3Ke PYHKIUH.

3.2. Teopema o pa3psiBax MOHOTOHHOM (yHKIIUU. [[oKa3aTenbCTBO.

Yacrsb 4. [IpakTuyeckoe 3aganue. Haiitu npeaessl.

li vii+4 -2

1111 p— .

x> 1__f'lr'—’ LG 4
_

(n— 5)v/nd+ 3

lim —
TR Anc 4+ 5H

Loy (1) sin)
lim(cos 2p)
ar—>(]
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lim — :
w02 8m{a — (.2)

HpI/IHHI/IHbI COCTaBJIEHHSI YK3aMeHAIIMOHHbIX OUJIETOB.

DK3aMEHALMOHHBIA OWJIET COCTOMT M3 4eTblpex uacteid. IlepBeie Tpu uactu
COOTBETCTBYIOT TPEM KOJIJIOKBUYMaM, KOTOPbIE CTYJIEHTHI CAAIOT BO BpeMsi O0yUEHUS
B cemecTpe. Llenbio mepBoro Bompoca Ka)JOW 4acTh SBJSETCA MPOBEPKA YPOBHS
chopmupoBanHocTy kommereHmu [1K-9. Ilensto BTOoporo Bompoca Kaxaoil 4acTu
SBJISIETCSL MPOBEpPKa YpoBHs chopmupoBaHHOCTH KommnereHuuu [IK-12. YerBepras
YacCTh MPOBEPSIET NPAKTUYECKUE HABBIKA IPUMEHEHHS TEOPETUUECKOTO MaTepraia K

pEIIEHHUIO 3a/1a4 B 00JIaCTH MAaTEeMAaTUYECKOI0 aHAJIN3a.
IIpoBenenue 3x3ameHa

Ha »5K3ameHe pa3pemeHo UCHoJIb30BaTh pPYYKy C UYEpHUIAMH CHHETO,
(¢uoneToBOro WM YEpHOro IiBeTa, JHUCThl Oymaru Qopmara A4 wumum  AS.
Hcnonb3oBaHne MOOWJIBHBIX CPEACTB CBA3M, CIPABOYHOW JUTEPATyphl M APYTHX

nocoOuii Ha SK3aMeHe He pa3peraeTcs.

CTyneHTbl IO OJHOMY 3aXOJST B ayJIUTOPHUIO, MEPENAIOT 3aYETHYIO KHUKKY
AK3aMeHaTopy U OepyT sKk3aMeHalUOHHbIA Owier. CTyAEHT 3aHUMAET MECTO B

ayIUTOPUH, YKa3aHHOE SK3aMEHATOPOM.

ITo 3aBCPIICHHUN BPEMCHH, OTBCACHHOI'O Ha IIOATOTOBKY, CTYACHTHBI OTBCYAIOT

’K3aMEHATOPY Ha BOIIPOCHI K3aMEHAIIMOHHOTO OMIeTa.

CrTyneHT B XOJ€ OTBETa Ha BOIPOCHI 3K3aMEHAIMOHHOIO Ouiera JOJIKEH
MOJIHOCTBIO PACKPBITh COJIEp)KaHHE TIOCTABIICHHBIX TEOPETHYECKUX BOIPOCOB,
JI0Ka3aTh TpeOyeMoe MaTeMaTHueCKOe YTBEPKICHHE WM BbIBECTH (POpPMYIy, BEPHO

1 000CHOBAHHO PEITUThH MPAKTUUECKUEC 3a/TaHMUS.

ITocne otBera cryneHTa 10 OuWieTy mpenojaBaTelb BIpaBe 3alaTh
JOTOJHUTENBHBIE TEOPETUYECKHE BOIPOCHl W AaTh IS PELICHUS IMPAKTHYECKHUE

3a1a4u 110 IIporpamMme U CHUILINHBI.



Ha ocHoBe IMOJYYCHHBEIX OTBETOB Ha BOIIPOCHI 3K3aMCHAIIMOHHOI'O oumera u
AOIIOJIHUTCIIBHBIC BOIIPOCHI IIO IIpOTrpaMMC IHUCHUILIMHBI, IIPCIIOOABATCIIb CTAaBUT
OIICHKY 34 3K3aMCH B COOTBCTCTBHUU C KPUTCPUAMU OLICHUBAHMA.

KpnTeplm OII€CHKH K 3K3aMCHY

Ha sk3ameHe olieHKa «OTJIUYHO» BBICTABISETCA CTYJEHTY, €CIM OH TITyOOKO U
MPOYHO YCBOWJI IMPOTPAMMHBIN MaTepHUall, UCUEPIIBIBAIOIIE, MOCIEA0BATEIIBHO, YETKO
Y JIOTUYECKU CTPOMHO €r0 M3JaraeT, yMEeT TECHO YBS3bIBATh TEOPHUIO C MPAKTUKOM,
CBOOOJIHO CHpaBisieTcs C 3ajadaMH, BONPOCAMH W JIPYTUMHU BHUAAMHU MPUMEHEHUS
3HaHUW, IPUYEM HE 3aTPYAHSIETCS C OTBETOM NPU BHUIOM3ZMECHEHHUH 3aJaHUM,
UCIIOJB3YEeT B OTBETE MaTepuall MOHOTpadUUYECKOW JIUTEepaTyphl, MNPABUILHO
000OCHOBBIBACT MPUHATOE pEIICHHWE, BIAJCeT PA3HOCTOPOHHUMHM HaBbIKAMH H
MIPUEMAMU BBITIOJIHEHUS TTPAKTUYECKUX 3a/1a4.

OueHka «XOpoIlo» BBICTABIAECTCSA CTYACHTY, €CIIA OH TBEPAO 3HACT MaTepual,
IPaMOTHO U TI0 CYIIECTBY M3JIATAET €r0, HE JOITYCKas CYIIECTBEHHBIX HETOYHOCTEN B
OTBETE Ha BOIPOC, MPABUILHO IPUMEHIET TEOPETUUECKUE MMOJIOKEHUS IIPU PELICHUU
MPAKTUYECKUX BOIPOCOB U 3aja4, BiajeeT HEOOXOAUMBIMUA HABBIKAMH M IIPUEMaMHU
X BBINIOJIHCHUS.

OlneHKa «yJIOBJIETBOPUTEIILHO» BBICTABISETCS CTYACHTY, €CJIM OH UMEET 3HAHUS
TOJIBKO OCHOBHOT'O MaTeprayia, HO HE YCBOWJI €ro JACTAJIECH, JIOMYCKAET HETOYHOCTH,
HEJOCTaTOYHO IIPaBUJIbHBIE bopMyIUPOBKH, HApPYILICHUS JIOTUYECKOU
MOCJEIOBATEIIbHOCTH B M3JIOKEHUM IPOTPAMMHOIO MAaTepualia, MCIBITHIBACT
3aTPyAHEHUSI IPH BBIMOJHCHUH MPAKTUYECKUX padoT.

OueHKa «HEYIOBJIETBOPUTEIBHO» BBICTABIISIETCS CTYACHTY, KOTOPBI HE 3HAET
3HAYUTEJIbHOM 4YacTH MNPOTrPaMMHOTO MaTepuala, JOMYCKaeT CYIIECTBCHHBIC
OIMMOKH, HEYBEPEHHO, C OOJIBIIMMHU 3aTPyJAHCHUSMH BBIMOJHACT MPAKTUYCCKUE
pabotel. Kak mnpaBmiio, OIEHKAa «HEYAOBJICTBOPUTEIBHO» CTAaBUTCS CTYACHTaM,
KOTOpbIE HE MOTYT NPOJOJDKUTH OOydeHHE O€3 JOMOTHUTEIbHBIX 3aHSATHH TI0
COOTBETCTBYIOLIEH AUCLIUILIUHE.

OreHka 1Mo AUCIUIUIMHE MOXET OBITh BBICTaBJICHA TI0 PE3YJIbTaTaM KOJJTIOKBUYMOB.

[Ipu 5TOM KpUTEpPUU OLIEHKH TE XKE, UYTO U HA IK3aMEHE



OueHouyHble CpeaCTBA VISl NMPOBEACHUS IK3AaMEHOB
[IpomexxyTounass arrecranus IO OUCUUIUIMHE «MareMaTHdecKuil aHaIu3»

IMpOBOAUTCA B COOTBCTCTBHUU C JIOKAJIBHBIMU HOPMATHBHBIMH aKTaMH J_—[BCDV u

SBJISIETCS 0043aTEIBHOM.

VY4eOHBIM IUIAaHOM  TIO JUCHUIITIMHC B  KaXXJIO0M y‘IC6HOM CEMCECTPC

npeayCMOTpCHA IIPOMCIKYTOUHAA aTTCCTAlWA B BUAC DK3aMCHA.

Pe3ynbTaThl TEKYHIEr0 KOHTPOJISI YCIEBAEMOCTH SIBISIIOTCS KPUTEPUSIMU JIJIsI
BBICTaBJICHUSI DK3aMEHA CTYJIEHTY B MPOMEXYTOYHOU aTTecTanuu 3a 1-3 yueOHBbIi

CCMCCTP IO AMCHUIIIINHC.

Ecnu B TedyeHue y4yeOHOTO cemecTpa CTYACHT HE BBINOJHWI MUHHMAJIbHbIE
TpeboBanus (BeinoaHeHue Beex UJ/13 He menee, yem Ha 0,6, BeinonHenue Bcex KP He
MEHEee, 4eM Ha «3») ISl OMyCKa K CEMECTPOBOM aTTECTalluH, TO €My HEOOXOJAUMO
COTJIacOBAaTh C BEIYIIMM MPENOJIaBaTeIeM BpEMS [Ji1 BBIIIOJIHEHUS YKa3aHHBIX

TpeOOBAHMIA.

Ipoueaypa ouenuBanuss KP

CnanHas Ha mnpoBepky cTyaeHToM KP mpoBepseTcs mpernojaBareiiem.
[IpoBepsiercst kaxnoe 3amanue KP. JlomkHO OBITH HPHUBEICHO TOJHOE PEIICHHE
3aJlaHds M JJaH BEPHBIM OTBET. 3aJaHusl KOHTPOJIbHOW pabOThl MOBTOPSIOT 3a/laHUS

N3 no Teme.

[Io okxoHuaHuu npoBepku Bcex 3amanund KP, mnpenonmaBarens Ha mnepBou
CTpaHMIIE CTaBUT MTOroByr0 OLEHKY OT 0 mgo 5. OIlLeHKM BBICTABISIOTCA

MIPOITOPLUMOHAIBHO J10JI€ BEPHO PELIEHHBIX 3aJaHUMN.

MuHUMaIIBHO JOIYCTUMOM OLICHKOM, CBUJIETEIIbCTBYIOLIEHN 0

c(hOpMUPOBAHHOCTHU Y CTYJICHTa TpeOyeMbIX YMEHUH, SBIISIETCS OIIEHKA «3».

B cnydae mnomyueHuss OUEHKH MeHee «3», CTYIEHT 00s3aH Mepenucarh
KOHTPOJIbHYI0 ~ paboTy,  BBINOJHUB  JPYrol  BapuaHT,  MPEAJIOKEHHBINA
MIPENOAABATENIEM, B YaChl KOHCYJbTALMM MO AUCHUIUIMHE. [Ipu 3TOM MakcumanbpHas

OICHKA, KOTOpPasa MOXKCT OBITH BBICTABJICHA - «5».



OueHoYHbIE CpeICTBA Il TeKYIlel aTTecTaluu
PacuerHo-rpaduyeckue (MHAUBUAYAJIbHBIE ToMamnHue) 3aaanus (ITP-12).

Kpurepuu oneHku:

[IpenonaBareneM nposepsiercs kaxaoe 3aganue MJ13. Ecnu npuBegeHo nomaHoe
pelIeHNe 3a/laHnsd M JaH BEPHBI OTBET, 3a/laHHE MOMEYAETCS PEIICHHBIM BEPHO, B

IIPOTUBHOM CJIY4a€ CTAaBUTCA IIOMCTKA O HCBCPHOM PCIHICHUU.

[Io okoHuanuu npoBepku Bcex 3ananui WM/I3, mpenopaBaTens Ha TUTYJIBHOM
JUCTE€ CTAaBUT WTOTOBYIO OLIEHKY B BHJAE JecATUYHOM apodbu ot 0 mo 1, yto

COOTBETCTBYET JOJIM BEPHO PELICHHBIX 3a1annii N]13.

MuHMMaIBHO JOMYCTUMOM J10JI€H, CBUIIETEIbCTBYIONIEH O C(DOPMUPOBAHHOCTH

Y CTyACHTAa MUHHUMAJIbHBIX YMGHHP'I, SABJACTCA Q0TI 0,6

B cnydae mosiydyeHHss CyMMapHOW OLEHKH JOJHA BEPHO PEIICHHBIX 3aJaHHM
menee 0,6, cTyAeHT o0O0s3aH HUCIPaBUTh JOMyIIeHHbIE ommOku u caarb U3 Ha

MOBTOPHYIO MTPOBEPKY MPENOAABATEIIO.

B pe3ynprare nMoBTOPHOM NPOBEPKU WM NEPBUYHON npoBepku M/I3, cnanHorO
HE B CpOK (MO3QHEE YCTAHOBJIIEHHOIO CpOKa, COOTBETCTBYIOIIETO IE€PBOMY
ayJJUTOPHOMY 3aHSTUIO TIOCJIE€ OKOHYaHUS M3Y4YEeHMs pasjena JUCUUIUIIMHBI)
MAaKCUMAJIBHO BO3MOXKHasi WTOrOBas OLICHKA, BBICTABIIAEMAas HA TUTYJIbHBIN JIHCT,

coctaBiseT 0,6.

CTyneHThl, MOJYyYUBIIME UTOTOBYIO OLICHKY He MeHee (0,6, 00s13aHbl 3alUTUTD
N/13, oTBeTMB BEpPHO HA TPU 33JaHHBIX [0 PEIICHHUIO 3aJaHuil BOIpoca
NpenoAaBaTelieM WM pPEIIMB TPU AHAJOTUYHBIX 33JaHus B IPUCYTCTBUH
npenojasarend. 3ammra M3 ocyiiecTBisieTcs B 4achl NPAKTUYECKUX 3aHATHN WIU

KOHCYJIbTAIINH 10 Y4eOHOM NUCUIUIUIHHE.

B ciayuae neycnexa npu 3amurte M3, oHO cuuTaeTcst He 3a4TEHHBIM U TpeOyeT

IIOBTOPHOW 3aILUTBHI.

le/IMepLI HHIANBHUAYAJBbHbBIX JOMAIITHUX 3aJaHUM.
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NuauBuayaabHoe aoMainHee 3aganue Nel, «BBenenne B MaTeMaTH4ecKHi

aHaJu3», 1 cemectp

1. M300pa3uth Ha IIOCKOCTH AekapToBo mpoussencane A X (B\C), eciu
A=1[0;3], B=1[0;4], C=1[1,2]

2. JlokaszaTh 10 MHAYKIWH, uT0 n < 2™,

3. Ompenenuts O/13 Yy = arccos 3;—’_(1

4. TIocTpouTh rpauK C nomMowwio npeobpazosanusy = 23%%2,
5. Iloctpouts rpaduk B MOISPHON cucTEME KOOPAUHAT
r=2(1+sing)
_ ot ~t
6. Iloctpouts rpadux {; _ gt t g—t
NuauBuayaabHoe AoMalllHee 3aganne  Ne2, «IIpenen

nmocjaea0oBaTeJIbHOCTH, 1 ceMecTp

. Haiitu obnacth onpeeneHus nociaeqoBaTeaIbHOCTU f(n) =+v/n—4++/n—5.

. Jlana nmocnenoBaTenpHOCTS f (n) = T—n Haitmmre f[f(n)]. Berancmure 2f[f(2)].
-n

l 6n*—n+5
nlm 2n* +5n—1"

. (¥n*+2n-n*n’
- lim :

N 3n+4
l 6n° +n?—4)"
HD 6n°+n+1 )

. lim®@n®*-6n+9-n).

n—oo




NuauBuayajabHoe JAOMAIlIHee 3aganue Ne3, «lIlpenen ¢PyHkuum.
HenpepsiBHOCTBY, 1 cemecTp

Haiitu ipeensl GyHKITANA:

1. ||m(3x+1)5|ni1

X—>0

1

x 1

2. lim=

x—0 4;_1

. X2+ x+1
3. 3x+1

lem( X2 +1 )

. 5 +5
4. lim

o1 (X =1In5

sin (x —1)

Vx?+3 2

5. BelaenuTs riaBHYyIo yacTh Buaa C(X+1)K 6eckoneuno manoit a(x) = pu

X ——1. B oTBeT BBeCTH CHavaja c, 3ateM K.
6. 3amucaTh Bce TOUKH pa3pbiBa (CIeBa HAMPABO), YKa3bIBas CIEAOM 32 TOUYKOW THIT

paspeiBa (1;2;y) nst GyHKIMIA:

a)f()_M arctgg’
-4 X
X+3 X <0
_Jx*-9
6) f,(x)=¢% " mpu
NuauBuayaabHoe JAOMAaILIIHee 3aganue Nel, «/ludpdepenuuanbuoe

HCYHCJIeHUe (PYHKIIUN OTHOM MepeMeHHO0i1», 2 ceMmecTp

1. Haiitu npousBognyto f'(X)

a) f(x)=x*+23x? -1

sin®(3x +5)

0) (3= 4x +1

B) f(X)=e>"tg(7x* +5)



r) f(x)=arcsin4x++/x>+cos4x B TOUKe X=0

_ ytox
n) f(x)=x
2. Haiitn Han6oJbiliee 1 HaMMEHbIIee 3HaYeHUsS (PYHKIIUN Ha

OTpe3Ke

X+ 6
= -55
f x% +13 Ha [ ]

3. Haiitu mpoMexyTK MOHOTOHHOCTH, TOYKH SKCTPEMYyMa,

x> +4
X2

MIPOMEXKYTKH BBITYKJIOCTH U TOYKHU mieperuda  f(x) =

2
4. TlpoBecTu NoJHOE HCClleqOBaHUE (DYHKIIUH Y = ha HA4YEePTUTH €€ TpaduK.

X2

NuauBuayajabHoe aoMainHee 3aganue Ne2,

«HeomnpenejaeHHbIH HHTETPaD», 2 ceMecTp.

1. [x*V7 —5x5dx
2. [xcos(x?)4/sin(x?)dx
3. [ cos?(3x)sin(6x)dx
arctg®(7x)
4. f 1+49x2
eZX
5. mdx
X
fx2—3x+2
x—-3
fx3—3x2+2x
1
x*—3x
fx2—3x+2 dx
Vx
10. g dX
NuauBuayajabHoe JAOMAalIlIHee 3aganue Ne3, «OmnpeaesieHHbIE U

HEeCOOCTBEHHBbIN HHTErPaDy, 2 ceMecTp

1. [ cos*(4x)dx



|y

sin(x)+cos(x)—2

[ x%Inxdx

[ tg*(5x)dx

[ sin(3x)sin(2x)dx
[0 L4y

9 x2-4

N oo g~ W

. 0 1
8. BblumCIUTL HECOOCTBEHHBIM WHTETpanm | 5?dx (WM yCTaHOBUTH €r0
—oX

PacxoauMOCTh ).
. A 2 — 2 _
9. Bpruncnuth 1mwioniaab GUrypbl OrpaHUYEHHOW JMHUAMH Y = 4 — X“ Uy = X
2X.
10.Onpenenuts 00beM Tena, MOMYyYEHHOTO BpamieHueM BOKpYyr ocu OX ¢urypsl,

orpanndeHHON JmHUAMH Y = ¥ n 0 < x < In 4.

11.Bbryncinuth HECOOCTBEHHBIM HMHTETpall f dx (WIuM yCTaHOBUTH €ro

0 x244
PacxoanuMOCTh).

12.BbIUMCINTL IUIOIAAL (DUIyphl OrpPaHMYEHHOW IMHUAMH y =+eX—1,y =
0 ux = In(3).

13.Onpenenuts 00beM Tena, MOMYyYEHHOTO BpamieHueM BOKpyr ocu OX ¢urypsl,
OTpaHUYEHHON JUHUSAMU Y = 3 SinX, y =sinxu 0 < x < 1.

NuauBuayaabHoe aoMainHee 3aganue Nel,
«@YHKIMH MHOTHX IIePpEMEHHBIX», 3 ceMecTp.

1. HaiiTu npou3BOHBIE OT TaHHBIX (DYHKIUHI:

a) y= 3( 5x +4 J ‘).

tg® 5x ctgl0 ,
§) v15 arccos— ¢ V'(2).
)y= 10 S|n210 e

B) y = 3% In(4x +6) +tg8x — (3In 6)x] y'(0)
2. Iana pyHkus u = xy’ —z°. Haiitu

a) KoopauHaThl BekTopa grad u B Touke M(1,2,1);



0) Z—u B TOuke M B HampaBiieHHH BekTopa a(2,3,6).
a

3. Hana ¢pyHKUIUS Yy = \/EB\MJr X2 +2In(X+ 4+ xz} . Haiitn y"(1).
. o’z ,0°z
4. Jloka3zatb, yTo QYHKIHS Z=SIN(X+ay) yIOBICTBOPSET YPAaBHCHUIO Fva v 0

X = sin’t

) T
5. Haiitu vy, , eciau { . Beruucnurs y;, , €cid t = 3

y =cos’t
6. Oyukmus z=z(X,Y) 3a7aHa HEIBHO YpaBHECHUEM Xz° — X’y + y°z+2x—y =0.
Beruucnurs:

a) %(0,1); 6) %(0,1).

7. K rpaduky QyHKIHHA y =+/X B TOYKe ¢ abCHUCCON X=7IpOBeIcHA KacaTelbHasl.

HaliTu abcriuccy TOUKM nepecedeHust KacaTesabHou ¢ ochio OX.

X+3v5+x°
2

8. Haiitu dy, eciun y = . Beraucnuts 3naduenus dy, ecimm x=2, Ax=0,02.

9. Jlana ¢pyHKuus z = x> +xy+Yy’ u ToUKH M, (L2),M,(1,02;1,96). Beruucnuts AZ u dz

IIpU 1epexojie U3 TOUKU Mo B TOuky M1 (OTBETHI OKPYTIISTh IO COTHIX).

16 .
10.lana ¢yHkius y = x* + — —16 . Haiitu ee HauOosblliee 1 HaWMEHbIIee 3HAYEHUS
X

Ha oTpeske [1;4].
11.J1ana ¢pyHKIUs z = (x - y*)3/(x—1)° . Haiitn eec HanOoJIbIIIee U HAUMEHBIIICE

3HAYCHHS HA 3aMKHYTOM MHOECTBE, OTPaHHUCHHOM KPUBBIMH y° = X, X = 2.
NuauBuayajbHoe aoMaliHee 3agaHue Ne2,
«YucaoBslie psiab», 3 ceMecTp

1.UccnenoBarh psiji HaA CXOAUMOCTh

e
Z?n+3

H=1



2. UccnenoBaTh psasl HA CXOUMOCTh
= 1
D

M Fr+?2

3. Haittu cymmy 4mcioBoro psiaa

i- 1

= (2n-1)-(2n+3)

4 ViccaenoBaTh psiJi Ha CXOJUMOCTh

- 2n-1
>

5. HCCJ’IGI{OB&TB pad Ha CXOOUMOCTD

v 1
n=l n ‘lﬂ(n)

6. st psina HAiTH HaMMEHBIIHI HOMEDP N, TPH KOTOPOM KOTOPOM Pa3HOCTh

MEXKly CyMMOM psiia 1 N-0M yacTu4HOUM cymmoit He mpeBocxoaut 0,01

o 2ﬂ
2 =
n=l

5
NuauBuayajapbHoe aoManiHee 3aganue Ne3,

«PyHKIHOHAJIbHBIC PAAbI», 3 ceMecTp

1. HaiiTi o6nacts cXoAMMOCTH (PYHKIIMOHAIBHOTO psjia

Z“‘: 1

otk

2. UccnenoBaTh Ha paBHOMEPHYIO CXOJUMOCTh Ha YKa3aHHBIX MMPOMEXKYTKaX JaHHBIC
(GYHKIIMOHATBHBIC PSIIBIL:



nzlxz"' +n - (- oo;+oo)
1
[=e)
Xl‘l
25" L.
) ]
icosnx
e ! (- o0; + o0)

3.Haiitu 065acTh CXOUMOCTH CTETICHHOTO psija:

o0 n o0 n [s's} n o
35 32 Z— Xnx
2 2n I *

n=a ™ - nx con= T g

4. Pa3j0XUTh B CTETIEHHOU Pl QYHKITUU:

f(x) =e?*. f(x)=sin2x.

1
f(X) _m’
£(x) zln(1+ x)

1+x



CHHCKH BONPOCOB K KoJu1okBuymMam (YO-1).

KosuokBuym Ne 1. Cemectp 1. BBenenne B MaTeMaTH4eCKMil aHAIU3.

1.

2.

Bricka3siBanus 1 0eCTBUA HAJT HUMU. Ta0IUIbI HICTUHHOCTH.

Jlornyeckue 3aKOHbI. 3aKOH UCKIIFOUEHHOTO TPCTHLTO. 3aKOHBI

JIBOMCTBEHHOCTH. /[0Ka3aTeabCTRBO.

3. Jlorunueckue napanokchl. [Tapagokc Paccena (Opamobpes)

4.  AKCHOMBI TEOPUU MHOXKECTB.

5. Omnepauuu Hag MHOKeCTBaMU. TeopeMa 00 00beTUHEHUU AOTIOTHEHUM.
Jloka3aTenbCTBO.

6. Tlonstue oTHomIeHUs. ONpeeeHNs] OTHOIICHUN SKBUBAJIEHTHOCTH,

nopsiaka, PyHKIMOHATBLHOTO OTHOIIEHUs. [IpumMepsl.

7.  Knaccubukamnus dynkuuid. Onpeaenenue odpasa u mpooodpasa.
[Ipumepsl.

8. Teopema o mpoobpaze oObeanHeHus. Jloka3aTensCTBO.

9. MomHocTh MHOXKECTBA. OmpesiesieHre CYeTHOTO MHOKeCTBa. Teopema o

CymecCTBOBAaHHNH HCCUCTHOI'O OECKOHEYHOI'0 MHOKECTBA. I[OKaSaTeHBCTBO.

10.

11.

12.

13.

AKCHUOMBI IEUCTBUTEIILHBIX yncen 1-16. Moaenn neliCTBUTEIbHBIX YHCEII.
JlemMa 0 BIIOKEHHBIX OTpe3Kax. [[oka3arenbCTBo.
Teopema o craruBaromuxcst orpeskax. JlokazarensbcTBo.

OnpeneneHus orpaHUYEHHBIX (OTPAHUYEHHBIX CBEPXY, CHU3Y) MHOKECTB

. OnpezenieHnst TOYHOM BEpXHEH ¥ TOYHOW HUKHEHN TpaHel (CynpeMyM U

unpumym). [Ipumepsr.



14. Teopema O CyIIeCTBOBAHHH TOYHBIX BEPXHUX U HUKHUX IPAHEH.

I[OK&S&TCHLCTBO .

15. PanuonanbHbie yncia. MppannoHaibHOCTh KOPHS U3 IBYX. Teopema o

CUCTHOCTHU pallMOHAJIBHBIX YHCCII. I[OK&S&TGJIBCTBO.

KoasoxkBuym Ne2 . Cemectp 1. «Ilpeaes nmocienoBaTeIbHOCTH.

1. Omnpenenenne 6€CKOHEYHO MO MOCIeA0BaTENbHOCTH. OMpenencHue
OECKOHEYHO OOJBIION Moce10BaTeNbHOCTH. OnpeieieHue cXoasamiecs
nocyenoBaTeabHOCTH. OnpenesneHne orpaHnYeHHON MOCIEe10BATEIbHOCTH.
Omnpenenenue GyHIaMEeHTaIbHOM MOCIIEI0BATEIIBHOCTH.

2. Teopema 00 OrpaHUYEHHOCTH OECKOHEUHO Malioil. Jloka3zaTenbCTBo.

3. ApudmeTrnueckue omnepanuu HaJl 0ECKOHEYHO MajbIMU (TIPOU3BECHHIE,
CyMMa, pa3HOCTh). [loka3aTenbeTBO.

4. Teopema 0 MpOU3BEIECHUN OECKOHEYHO MAJIOM M OrPaHUYEHHO.
JloKkazaTenbCTBO.

5. Teopema 0 eAMHCTBEHHOCTH Ipenena. Jloka3zaTenbeTBo.

6. Apudmernueckue onepanuy HaJl CXOASAIMUMUCS TOCIEA0BATEILHOCTIMU
(mpou3BeeHNE, CyMMa, pa3HOCTh). Jloka3aTenbCTBO.

7. CBsi3b CXOAMMOCTH M OTPAaHUYEHHOCTH. Jl0Ka3aTeNbCTBO

8. Teopema o mpesene 4acTHOTO. JJoka3aTeabCcTBO.

9. IlpenenbHBIN Tepexo] B HEpaBEeHCTBaX. J[oka3aTenbCTBO.

10.Teopema o 3axaroii mepemeHHOMU. J[0ka3aTeabCTBO.

11.Teopema 0 MOHOTOHHOM MOCIIEOBATEILHOCTH. [[0Ka3aTenbCTRO.

12.Onpenenenue uncina e. Jloka3aTeabCTBO CYIIECTBOBAHUS TIpEea.

13.0Omnpenenenre MOAMOCAEAOBATEILHOCTH. YacTHUHBIC TIpeaesbl. BepxHuii n
HWDKHUH nipenensl. TeopeMa o CBA3M npejena U 4aCTUYHOTro npejena.
JlokazaTenbCTBO.

14. Teopema bonbiiano-Betliepiitpacca. JlokazaTenbCTBO.

15.Kpurepuit Komu cymectBoBanus npezaena. J[okazaTenbCcTBo.



KoanoxkBuym Ne 3. Cemectp 1. Ilpenes u HenmpepbIBHOCTH (PYHKIMH.

1. Omnpenenenune 6a3bl. [Ipumepsl 6a3. Paznuunbie onpeneneHus mnpejaena
byHKIMi (CTpeM- JeHHEe K TOUKe, 0ECKOHEUHOCTH, TIPE/IENIbI CIIpaBa U CJIeBa,
OeckoHeuHO OoJiblie U 0eCKOHEYHO Mable PyHKIMK) . Ha s3b1ke A1cuiioH-
nenpta. Onpenenenue npeaena no I'eiine u no Komm. OcHOBHBIE
HEONPEIEICHHOCTH.

Apudmernueckue onepanuu Haja QyHKIUAMA, UMEIOIIUMHU MPEeII.
Cas13p Tipefiena u (UHAIBHON OrPaHUYCHHOCTH.

TeopeMma o0 coxpaHeHHH 3HAKa Mpeea.

IIpenenbHBIN IEPEXO/ B HEPABEHCTBAX.

Teopema 0 3a)KaTON NEPEMEHHOM.

Kpurepuii Kommu cymectBoBanus npezena no 6ase.

Onpenenenue npenena no Komwu u no ['eitne. X SKBUBaIE€HTHOCTS.

© 0o N o O Bk~ W N

[TepBbIil 3aMeyaTenbHbIN PEIEIT.

l_\
o

Bropoii 3ameyaTenbHblil Ipenes.

11. Tabnuiia 3kBUBaJIEHTHOCTU. Teopema 0 UCTIOJIb30BAaHUU TAOJHUIIBI B
BBIYMCIICHUH TIPEEIA.

12. Omnpenenenvie HEMPEPHIBHOCTH (PYHKIIMH B TOUKE U HA MHOXKECTBE.
Knaccuduxanus paszpeiBos. [Ipumepsl. @ynkuus Jupuxie, ee cBoicTBa.
Omnpenenenve GyHKIUI- LI€7as 4acTh Ynucia, JpoOHast 4acTh YncCia, UX
rpauKy U CBOMCTBA.

13. Teopema o NpoMeKyTOUYHOM 3HAUEHUU HETIPEPHIBHOM Ha OTpe3Ke
byHKIUN.

14. Teopema o HyJie HEIPEPHIBHON Ha OTpe3Ke PYHKIIUU.

15. IlepBas Teopema Betiepiirpacca st HEIPEepbIBHON HA OTpe3Ke DYHKIIUH.
16. Bropas Teopema Beiiepirpacca 115 HEIPEPHIBHON HA OTpe3Ke QYyHKIIUH.
17. Onpepnenenue paBHOMEPHOU HeNpepbIBHOCTU (yHKUIUU. CBS3b C
HenpepbIBHOCTHIO. Teopema KanTopa.

18. O-cumBosuka. CoiicTBa 0 MaybiX U O OOJIBIIUX.

19. Teopema o mpenene cIoXHONU (DYHKITHH.



20. Teopema o pa3pbiBaX MOHOTOHHOH (DYHKITUH.

KoanokBuym Ne 1. Cemectp 2. {uddepennnpoBanue pyHKUHN OTHOM

MepPeMEeHHOM.

Omnpenenenre TpOU3BOAHON, €€ TECOMETPUUECKUN U (PU3UUYECKUN CMBICI.
YpaBHEeHUE KacaTeJIbHOU U HOpMaid. BeIBOI.

CBsI3p MEX]Ty HETIPEPBIBHOCTHIO U JU((HEepEHIIUPYEMOCTBIO.
HuddepenniupoBanne CI0KHON QYHKITUU.
[IpaBuna nuddepeHpoBanus.
Tabnuma mpou3BOIHBIX.

[IpousBoaHas mapaMeTpUyYECKu 3a1aHHON (QYHKIIMH (JIOK-BO)

O N o O k~ W N PRE

Onpenenenue Bo3pacTaHusi, yObIBaHMSI B Touke. Teopema O CBA3M

MOHOTOHHOCTH U MPOU3BOJHOM.

9. Omnpenenenue JOKAJIbHOTO MAaKCUMyMa U MUHUMYMaA.

10.Heobxomumoe ycmoBue 3KcTpemyMa. JlokazaTenbcTBO. I'eoMerpudeckuii
CMBICIL.

11.Teopema Poms. [Jok-Bo

12.Teopema Komm. [Jok-Bo

13.Teopema Jlarpanxa. J{ok-Bo

14.T1epBoe npasuiio Jlonutans. J{oka3aTenbcTBo.

15.Btopoe nipaBusio Jlonurans.

16.®@opmymna Tetinopa ¢ ocratkom B ¢popme Ileano. Jlok-Bo.

17.1TpousBoansie U Au(dhepeHraIbl BHICIIMX MOPSAKOB.

18.®opmymna JleitbHuna. J{ok-Bo

19.MuBapuanTHOCTh (OpMBI MEepBOro auddepeHiraia ¥ HEeMHBAPUAHTHOCTh
BbIcIINX Jau(depenimanos. YacTHbId cilydail MHBAPMAHTHOCTH BBICIIMX
nddepeHranos.

20.Dopmymna Teitnopa B nuddepennmranbHoOM popme

21. ®opmyna Teitnopa ¢ octatkoMm B hopme Jlarpamka u B popme Korm.



22. OCHOBHBIE pPa3NIoKEHUs dJIeMEeHTApHbIX GyHKIMH 110 hopmyne Teimopa

23.IlepBoe HO0CTaTOYHOE YCIOBUE IKCTpeMyMma. Jloka3aTenbCcTBO

24.BTopoe 10CTaTOYHOE YCIOBHE dKCTpeMyMa. J[0Ka3aTenbCTBO.

25.TpeTbe JOCTAaTOYHOE YCIOBUE IKCTpeMyMma. Jloka3aTenbcTBO

26.IlepBoe ompeneneHrne BBIMYKIOCTH BBepx (BHH3). [‘eoMerpuueckoe
MOSICHEHHUE.

27.BTtopoe ompeneneHre BBINTYKIOCTH BBepx (BHHM3). [‘eomerpuyeckoe
MOSICHEHHUE.

28.0OmnpeneneHue TOYKU neperuoa.

29.Heo0OxoaumMoe 1 JOCTaTOYHOE YCIOBUE BBITYKIOCTU. J{OK-BO.

30.HeobOxomumoe ycrnoBue Touky neperuda. J[ok-Bo

31.J/loctaTouHoe ycioBHe TOUKH nieperuda. J{ok-Bo

32.AcumnToThI K Tpaduky GyHkiuu. [IpaBuna HaxoXIeHUS.

33.00mras cxema ucciaeoBaHus GyHKITHI.

KonnokBuym Ne 2. Cemectp 2. UHTerpupoBanue pyHKUMN OHOM

MepeMEeHHOM.

1. Omnpenenenue TOYHOUM mepBooOpa3Hoil. TeopemMa O MHOXKECTBE TOYHBIX
NepBOOOPa3HbIX

2. Ompenenenne nepBoodpazHoii. TeopemMa 0 MHOXKECTBE MTEPBOOOPA3HBIX.

3. Ompenenennie HeolpeaeieHHOro uHTerpaiga CBOMCTBAa HEOMPEIEICHHOTO
WHTErpana.

4. Teopema 0 3aMeHe TIEpEeMEHHON B HEOTPEICIICHHOM MHTETrpaje

5. ®opmyra HHTETPUPOBAHUS 1O YACTIM

6. Tabnuia UHTETpaJIOB.

7. OmpeneneHusi OINpPENETICHHOTO WHTErpaia, pa3OueHus, pPa3MEUdeHHOTO

pa30ueHus, UHTerpajibHOM CyMMbl PrMaHa, BepxXHEll M HIKHEH CyMMBbI

HapOy.

8. Unrerpan Pumana kak mpenen mo 0aze. [lpumep HeumHTerpupyemoit

byHKIIUN



9. HeobOxoaumoe ycioBre HHTErpupyeMoCTH 1o Pumany

10.CgoiictBa cymm JlapOy

11. Onpenenenve  BEpXHEro W HWXKHero  uHrterpana.  Kpurepuit
UHTErpUpyemMocTu 1o Pumany.

12.®dopmynupoBka Tpex HKBHUBAJIEHTHBIX yCIIOBHIA KpUTepus
UHTETpUpyeMocTu 1o Pumany

13. Teopema 006 UHTETPUPYEMOCTH HENIPEPHIBHON (YHKIIMU

14. Teopema 00 UHTETPUPYEMOCTH TOYTH HENIPEPHIBHON (HYHKIIUU

15.CBoiicTBa  Ompeae’IeHHOr0 MWHTErpajga: HWHTErpal OT  KOHCTaHTHI,
JMHEUHOCTh, UHTErpaIbHbIN MEPEX0] B HEPAaBEHCTBE

16. AnTUTUBHOCTD MHTETPaNIa IO MHOXKECTBY

17.CnencrtBue (0 HE3aBUCUMOCTU (POpPMYNbl aJAUTUBHOCTH HMHTETpajia Mo
MHO>KECTBY OT PacCloOJIOKEHHUS TOUYEK).

18.CnenctBue (0 TIOJOXKUTEIBHOCTH HWHTETpaia OT HEOTPUIATEIbHOM
GyHKINUY TTPU HATMYUU TOUYKH HEPEPHIBHOCTH)

19.HepaBeHcTBa AJ11 MHTETPAJIOB, COACPIKAIINE MOIYIb.

20.MHTerpan ¢ nepeMeHHbIM BEPXHUM IpeesioM. TeopeMa 0 HepEephIBHOCTH.

21. UnTterpan ¢ TepeMEHHBIM BEpXHMM  TmpeaenoM. Teopema o
nuddepeHuupyeMocTu

22.®opmyna Herotona-Jleibuuiia.

23.Dopmyra 3aMEHBI TIEPEMEHHON B ONPEICIICHHOM HHTETpaIe.

24.®opMmynia IHTETPUPOBAHUS 110 YAaCTSAM B ONPEACIIEHHOM HHTErpae.

25.11epBas Teopema 0 cpeHEM 3HAYCHUH.

26.1TepBast Teopema 0 cpeHEM 3HAYCHUU JUIT HEMPEPBIBHBIX (PYHKITHIA.

27.IlepBasi TeopemMa O CpeaHEM 3HAYECHWM, 3alUCaHHAs Uil  OJHOM
HernpepbiBHON ¢QyHKuui (g(x)=1). Ee reomeTprieckuii CMbICIL.

28.BTopas Teopema o CpeHeM JIJIsl HHTETPaJIoB.

KosnokBuym Ne 3. Cemectp 2. Heco6cTBeHHbI€ HHTETPAJIbI.
IpuiioxeHuss UHTErPaJIOB.

1. HepaBenctso IOHra.



2. Hepasenctro I'enpaepa.

3. HepaBeHncTBO MUHBKOBCKOTO.

4. OnpeneneHue HECOOCTBEHHBIX HWHTErPAJIOB MEPBOTO M BTOPOTO poja.
['11aBHOE 3HAaUYEHHE.

5. Kpurepuii Komm aisa cxonuMocTu uHTerpania 1-ro pona.

6. I[lpusnak cpaBHEHHMs JJIsl HECOOCTBEHHBIX MHTETpaioB 1-ro poaa

7. CX0AMMOCTh UHTETPAJIOB .l[% u ‘”d_x
o xP i xP

8. Ilepas moauduxaius BTOpoi TEOpEMbI O CpPEIHEM

9. Bropas Moaudukaius BTOpOil TEOPEMBI O CpEAHEM

10.ITpuznak Abens

11.TTpuznak Jupuxiie

12.Tlpu3Hak cpaBHEHUS B PEEIbHON Gopme

13.ITpuznak Komm 151 cxogumocTu HHTErpasia 2-ro poja.

14.TIpu3HaKu CXOUMOCTH JJIs1 HECOOCTBEHHOTO MHTErpajia BTOPOTro pojaa

15.0mnpenenenre KpUBOM, €€ HOCUTENS U JJIUHBI

16.TeopeMa 0 BBIUMCICHUU JJIUHBI KPUBOM.

17.JleMmma (HepaBEHCTBO JJIsI HHTEIPAJIOB, UCIIOIb3YEMOE IS I0Ka3aTelIbCTBA
TEOPEMBI O BBIUHUCIICHUH IJIMHBI KPUBOW )

18.Ompenenenne  eBkAMAOBAa MpocTpaHcTBa.Omepaniud B €BKIUIOBOM
MPOCTPAHCTE. Hepagenctro Komm-byHsIKOBCKOTO. HepaBencTtro
TPEYTOJIbHUKA.

19.J]Iea ompeneneHus TpeAena  MOCIEIOBATEILHOCTH B €BKIHIOBOM
MPOCTPAHCTBE. Y TBEPXKICHUE 00 X HKBUBAJICHTHOCTH.

20. Omnpenenenre  (PyHKIIMA MHOTHX TEPEMEHHBIX. [lonsiTust mpenena
(G YHKIIUM MHOTHX MEPEMEH HbIX U HEMPEPHIBHOCTH.

21.1lpunoxkeHuss  OMPEACICHHOTO0  HWHTerpana g (QYHKIAA  OJHOU
nepeMeHHor. Dopmynbl  BBIYHACIEHHUS IUIOMIAAEH W JJWH AT B
NPSIMOYTOJIBHBIX M TMOJIAPHBIX KOOPJWHATaX Ha IJIOCKOCTH. DOpMYJIbI

BBIUMCJIEHUS 00BEMOB.



KomnokBuym Ne 1. Cemectp 3. ®YHKUMH MHOTHX NepeMeHHBIX
1. Omnpenenenue crepeorpaduyeckoit npoekuuu. opmyna BeIYHCICHUS
chepUIEeCKOTO PaCCTOSHUS
Omnpenenenue oOIIEro mpejesia u MTOBTOPHBIX MPEIEIIOB.
Omnpenenenue ¢pyHkimn Jupuxie yepes3 MOBTOPHBIE MPEAETIBI.
Teopema o cBsi3u 0011eTO Tpeena U MOBTOPHBIX MPEETIOB.
Onpenenenue auddepeHupyemMocty, MaTpuilbl SAkodu u SIkodbuana.
[Tpumep byHKIMHN, UMEIOIIEH pa3HbIE CMEIIaHHBIC TIPOU3BOIHbIC.

Teopema [IBapia.
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Omnpenenenue auddepenimana s GyHKIUA MHOTHX riepeMeHHbIX (DOMIT).

['eomerpuyeckuii cMbica qudPepeHInpyeMocTd 11l QyHKIUN JBYX

NEPEMEHHBIX.

9. VYpaBHEeHHs KacaTeTbHOU MIOCKOCTH M HOPMaJIH K TIOBEPXHOCTH.

10.CBs13b Mex 1y mudhepeHITMPYEMOCTHIO U CYIIECTBOBAHNEM YaCTHBIX
POU3BOJHBIX.

11. InddepenumpoBaHmne CI0KHOU PYHKIUH.

12.uBapuantHOCTH opMbl 1-ro nuddepenimana.

13.Auddepentman 2-ro nopsaka. Auddepeniinan BHICIIETO MOPSIKA.
N3menenue ero popmsl.

14.®opmymna Tewnopa ¢ ocratkom B ¢popme [leano.

15.®opmyna Teitnopa ¢ octatkoM B opme Jlarpanxa.

16. HeoOxonumoe yciioBre IKCTpeMyma.

17.JlocTaTo4uHoe yCI0BHE FIKCTpEMyMa. 3HAKOONPEAECIEHHOCTh KBaIpaTHUHBIX
¢dopm. Kpurepuii CunbBectpa.

18.TeopemMa 0 HEsIBHOU (PYHKITUU.

19.Teopema o cucTeme HESIBHBIX (DYHKITUI.

20.Teopema 06 06paTHOM OTOOPAKECHUH.

21.Ycnosusiii sxkctpemyM OMII. Onpenenenust MHorooOpasusl,

HEBBIPOXKIAECHHOTO MHOT0O0pa3us U T.J.

22.Dyukuus Jlarpanxa. HeobxoaumMoe yciioBUe YCIOBHOTO YKCTpEMyMa.



KomnokBuym Ne 2. Cemectp 3. UncjioBbie psijbl.

Omnpenenenue psjaa, YaCTUYHONW CYMMBI, CXOJIMMOCTH, OTpE3Ka psJia, OCTaTKa.
CyMMa reoMeTpuyecKOi MpOrpeCcCHH.

Heo0xoaumblii MpU3HAK CXOJUMOCTH.

Kpurepnii Komm cxongumoctu psaa.

YTBepKIaeHHE 00 OCTaTKEe CXOIAIIETOCS pAa.

OO61ue CBONMCTBA CXOISAIIUXCS PSJIOB.
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Psinpl ¢ HeoTpunaTeabHbIMU WwieHaMu. [Ipu3Haku cpaBHeHUs (OOBIUHBIN,
0000IIIEHHBIH, B TIpeACIbHON dhopme).

8. Ilpusnax JlaimamOepa (OOBIYHBIN U MPEICIbHBIN).

9. Ipusznak Komm (0OBIYHBIN U TPEICTBHBIN).

10.UuTerpanpublil npusHak Koy,

11.CxoaumMocTh 0000IIIEHHOTO TAPMOHUYECKOTO psia.
12.TTpeoOpazoBanue AGes.

13.ITpuznak Jupuxie.

14.ITpuznak Aobens.

15.1Tpu3nak JleiiOHuma.

16.A06comoTHAS ¥ YCIOBHAS CXOAUMOCTb.

17. CBs13b MEXy CXOAMMOCTBIO U a0COTIOTHOM CXOAMMOCTHIO.
18.Teopema Pumana o mepecTaHOBKE YCIIOBHO CXOSIIETOCS psijia.
19.TlepecTanoBKa aOCOIFOTHO CXOJISAITUXCS PSIOB.

20.0Omuenka ocrarka psna Jleionwuma.

KoanokBuym Ne 3. Cemectp 3. ®YHKUMOHAJIbHBIE PS/bI.

1. Omnpenenenue GyHKIMOHATBHOHN MOCIEIOBATEIBHOCTH, (DYHK. psa, 001acTu
CXOJMMOCTH.

2. PaBHomepnas cxoaumocts. [Ipusnak Betiepmpacca. [Ipuznaku Abens u
Jupuxie njisg paBHOMEPHOU cX0AUMOCTH ((hOpMYyJIUPOBKA).

3. Teopema 0 HEMPEPHIBHOCTH CYMMBbI (DYHKIIMOHATILHOTO Psijia.

4. TlowlieHHOE€ UHTETPUPOBAHUE PAMIA.



5. JIuddepenumrpoBanue psjaa.

6. OmnpeneneHue CTENEHHOrO Psa.

7. Teopema Komu- Agamapa o paauyce cxoguMocTH. @opMyIibl BBIYUCICHUS
paauyca CX0JIUMOCTH.

8. Teopema o paBHOMEpPHOH U aOCOTIOTHON CXOAMMOCTH CTETICHHBIX PSIOB.

9. IMownennoe uHTerpupoBanue ¥ audQepeHITMPOBaHUE CTETICHHOTO Psa.

10.TeopeMa 0 €eTMHCTBEHHOCTU PA3NI0KEHUSI B CTETICHHOU Psijl.

11.Teopema AGens.

12.114Th OCHOBHBIX Pa3JI0KEHUN B CTETICHHBIE PSIJIbI.

13.. HecoOctBennble unTerpaisl (0030p). HecoOcTBeHHBIE MHTETPAIBI,
3aBHCSIIME OT TapaMeTpa

14.OcHoBHBIE PU3HAKK PABHOMEPHON CXOIUMOCTH. MIHTErpupoBanue u
nuddepeHupoBaHue 1Mo MapameTpy

15.Psanp1 @ypbe N0 TPUTOHOMETPUUECKOU CUCTEME

16.HepasenctBo beccens u paBenctso [lapceBas

17.YcnoBus paBHOMepHOﬁ CXOIUMMOCTHU U CXOOIUMOCTH B TOUYKC psAdad dDpre

Kpurtepuu ouenku (yCTHBII 0TBET)

O1amuno(100-85 GamioB) - eciii OTBET MOKA3bIBACT MPOYHBIC 3HAHUS OCHOBHBIX
MIPOIICCCOB M3y4aeMOM MPEIMETHOM O0JIaCTH, OTIWYAeTCS TIIyOMHOW M TOJTHOTOM
PACKpBITHSI TEMBI; BIIAJeHUE TEPMHUHOJIOTHYCCKHUM aImapaTtoM; YMEHHUE OOBSCHATH
CYIIHOCTb, SIBJICHUM, MPOIECCOB, COOBITHH, JI€NIaTh BBIBOALI M OOOOIICHUS, J1aBaTh
apryMEHTUPOBAHHBIE OTBETHI, TMPUBOJUTH TMPUMEPHI; CBOOOJHOE BIIAJICHUE
MOHOJIOTHYECKOW pPEUYbl0, JIOTHYHOCTh M IIOCJIEIOBATEIBHOCTh OTBETA; YMCHHE
MPUBOJIUTH MPUMEPHI COBPEMEHHBIX MPOOIEM U3ydaeMoi 00I1acTH.

Xopomo (85-76 — OamioB) - OTBET, OOHAPYKWUBAIOIIMI TPOYHBIC 3HAHUS
OCHOBHBIX MPOIECCOB M3Yy4aeMOW MpEeaMETHONW 00JIacTH, OTJIIMYAEeTCS TIYOMHON U
MOJIHOTOW PACKPBITHS TEMBI, BJIAJICHUE TEPMHUHOJIOTMUYECKUM amnmaparoM; yMEHHUE
OOBSCHATh CYIIHOCTh, SBJCHWW, TIPOIECCOB, COOBITHH, JeiaTh BBIBOABI U
0000111eHUs, JaBaTh apTyMEHTUPOBAHHBIE OTBETHI, MPUBOIUTH IPUMEPHI; CBOOOTHOE

BJI1aACHUC MOHOJIOTUYECKOM pC€4br0, JIOTHYHOCTb H IIOCIICAOBATCIBHOCTH OTBCTA.



OpHako nomycKaercs ofHa - IB€ HETOYHOCTH B OTBETE.

YaosiaerBopureabHo  (75-61 —  Oami) - OIEHHMBAaeTCI  OTBET,
CBHJICTEJIbCTBYIOIMIA B OCHOBHOM O 3HAaHWU IPOLECCOB M3YyYaeMOW NPEIMETHOU
00JIaCTH, OTIUYAIOUIUICS HEJOCTATOYHOU ITyOMHON U MOJHOTOW PaCcKpPBITUS TEMBbI;
3HaHWEM OCHOBHBIX BOIIPOCOB TEOPUH; CIa00 CHOPMUPOBAHHBIMU HABBIKAMU
aHanm3a SIBJICHU, IPOIIECCOB, HEJO0CTATOYHBIM YMEHHEM JaBaTh
apryMEHTUPOBAHHBIE OTBETHl M TPHUBOJIUTH MPUMEPHI; HEJOCTATOYHO CBOOOJIHBIM
BJIa/ICHHEM MOHOJIOTHYECKON PEeubl0, JOTHYHOCTHIO U TIOCIEI0BATEIBHOCTHIO OTBETA.
JlomyckaeTcsi HECKOJIbKO OIIMOOK B COJEp)KaHUM OTBETa; HEYMEHHUE MPUBECTH
NpUMEpP Pa3BUTHUSL CUTYaIlMH, MPOBECTU CBS3b C JAPYTMMHU acCHEKTaMH H3ydaeMou
o0JnacTu.

HeynoBaerBopureibHo (60-50 6amioB) - oTBeT, 0OHAPYKUBAIOIIMKA HE3HAHUE
MPOIIECCOB  M3y4aeMOM TMpeIMETHOM 00JIacTH, OTJIMYAIONIMNCA HErTyOOKUM
PacKpBITHEM TE€MbI; HE3HAHHEM OCHOBHBIX BOIIPOCOB T€OPUHU, HECPOPMHUPOBAHHBIMU
HABBIKAMM aHaJIM3a SBJICHHM, MPOIIECCOB;, HEYMEHUEM JaBaTh apryMEHTHPOBAHHBIC
OTBETHI, CIa0BIM BIIAJICHHEM MOHOJIOTHYECKOH pPeubl0, OTCYTCTBHEM JIOTHYHOCTH U
nociea0BaTeabHOCTH. JlomycKaloTcs cepbe3Hble OUIMOKM B COJEP)KaHUU OTBETA;

HE3HAHHE COBPEMEHHOM MpPOOIEeMaTHKN U3y4aeMOi 00J1acTu.



