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I. AHHOTAIIUA
1. Ieau 1 3a0a49u JUCHUILIMHBI

[IpenogaBanve AUCUUIUIMHBI «MaTeMaTUYECKHI aHalu3» HMEET CIEAYIOLIne
LEU U 3a/1a4U:

- O3HAaKOMWThb CTYJIEHTOB C TEOPETUYECKUMU W MPAKTUYECKHUMHU OCHOBaMU
MaTEMaTUYECKOro aHaju3a;

- Pa3BUTh JIOTHYECKOE U aJTOPUTMUUECKOE MBIIIJICHUE;

- NPUBUTH CTYJEHTaM YMEHHUE CaMOCTOSITENIbHO H3y4daThb JUTEpATypy IO
MaTEMaTUYECKOMY aHAIIN3Y;
- BBIpA0OTaTh y CTYAEHTOB HABBIKM K a0CTPAarupOBaHUIO U CTPOIOMY H3JI0KEHHUIO
MBICJIEH.

2. Mecro mucuuniimabl B crpykrype OOII 6akanaBpuara

JlucuuniauHa OTHOCUTCS K 00s3aTeNbHOM yacTu pasaena «MareMaTu4ecKuiny
yuebHoro maHa bioka 1.

Jucuuniyza TpedyeT 3HaHUM U yMEeHuH, (JOpMHUPYEMBIX B pe3yJbTaTe OCBOCHUS
HIKOJILHOM MporpamMmbl IO 3JIEMEHTapHON MaTeMaTHKe, M Heo0XoauMa Kak
NPEAIECTBYIOMAs Ul CIEAYIOIIMX JHCHUIUIMH, HW3Y4aeMbIX B paszenax
«Marematnueckuin» (Teopus BEpOATHOCTEN U MaTeMaTHYECKasi CTATUCTHKA;
YHCJIEHHbIE METOJbL; UG (epeHIaIbHbIE YPABHEHUS; TEOPUsI HEONPEIEIEHHOCTH U
HeueTKasl JIOTMKa; METO/bl ONTUMU3AIMK U UCCIIEIOBAHUE OIepaluil), «/uCIuIuIMHbI
npopuisi MOArOTOBKW» (TE€OpHsl CHUCTEM W CHUCTEMHBIM aHaIW3; UMUTAMOHHOE
MOJEIINPOBAHUE; CTaTUCTHKA W  aHalu3  JaHHBIX; DKOHOMETPHKA;
ONTUMHU3ALMOHHBIE  33aJa4ud  YIPABISIEMBIX  IPOLECCOB B DKOHOMHKE;
MaTeMaTHYeCKOEe MOJIEINPOBAHUE MTPOLIECCOB U CUCTEM).

3. 0O0beM aMCHUILIMHBI: 13 3aueTHBIX enuHUll, 468 akaJeMHYSCKHX YacoB, B TOM
qucJe:

KOHTAKTHASl ayIUTOpHasi padora: yekuuu 139 yacoB, MPaKTUUECKHUE 3aHATHS
123 4acos;

KOHTAKTHAs BHEAyAUTOPHAs1 pad0Ta: KOHTPOJIb CAMOCTOSTENLHOM padoThl 20,
B TOM uucie KypcoBas padora 10; PI'P 10.

caMocrosiTesibHas padora: 186 yaca, B ToM umcie KOHTpoJb 117.
4. IlepeyeHbp IUIAHMPYEMBIX Ppe3yJbTATOB OOy4YeHHsl 10 IMCLHILIMHE,

COOTHECEHHBIX C IUIAHMPYEMbIMM Ppe3yJIbTATAMU OCBOCHHUSI 00pa30BaTe/bLHOM
MPOrpaMMmbl



Ilnanupyembie Ilnanupyembie pe3yJabTaTbl 00y4eHHS
pe3yJabTaThl OCBOCHHS | 110 JUCHHUILIUHE
o0pa3oBaTebHOM
NPOrpaMmbl
(popmupyemblie
KOMIIETEHLIVIN)
YK-1 Cnocoben | YK-1.1 Amnanmsupyer 3amady, BBIJCISIS €€
OCYILECTBIISITh MOWCK, | 0a30BBIC COCTABIISIONINE
kputnueckud aHamu3 u | YK-1.2  Onpenenser, HUHTEpOpETHUPYET U
CUHTE3 uH(opMaIuy, | pamkupyeT HHGOPMAIMIO, TpeOyemyr i
MPUMEHSITh CHUCTEMHBIN | pellleHUs TOCTaBJICHHOM 3a/1auu
MOJIXO0 s pemenus | YK-1.3 OcymecTBiasier mouck uH(popMauu s

IIOCTABJICHHBIX 3aJ1a4

pEIICHUsT MTOCTABJICHHOW 3aJaud M0 Pa3IUIHBIM
TUIIAM 3aIpPOCOB

VYK-1.4 Tlpu obpabotke mHGOpMALMKN OTIHYAET
GakThl OT MHEHHM, WHTEpIpETalUid, OIEHOK,
(GopMupyeT cCOOCTBEHHbIE MHEHUS U CYXICHUS,
apryMEHTUPYET CBOM BBIBOJIBI U TOUKY 3pEHUS
YK-1.5 PaccmarpuBaer 151 npeyaract
BO3MOJKHBIE BAapUAHTHl PEUICHUS MMOCTABICHHOM
3aJ1a4M, OIICHUBAsI UX JTOCTOMHCTBA M HEJIOCTATKH

OIIK-1
IPUMEHSTh
€CTECTBEHHOHAYYHbIC u
OOLIEMHKEHEPHBIE 3HAHUS,
METOJIbl MaTeMaTH4YEeCKOIro
aHaIM3a U MOJCIUPOBAHUS,
TEOPETUYECKOTO u
HKCIIEPUMEHTAIBHOTO
UCCIIETOBaHMUS B
npodecCHOHATILHON
JESITEIBHOCTH

CII0co0€eH

OIIK-1.1 3Haer OCHOBBI MaTeMaTUKH, (DU3UKH,
BBIYUCIIUTEILHON TEXHUKHU U IPOrpaMMUPOBAHUS
OIIK-1.2 Pemaer CTaHJapTHBIE
npodecCuOHaNIbHbIE 3aJlaud € NPUMEHEHHEM
€CTECTBEHHOHAYYHbIX U  OOIIEUH)KEHEPHBIX
3HaHUW, METOJ0OB MAaTEeMaTUYECKOrO aHaau3a M
MOJEIUPOBAHUS

OIIK-1.3 Bnangeer HaBbIKAMH TEOPETUYECKOTO U
AKCIIEPUMEHTAILHOTO HCCIIEIOBAaHUSI OOBEKTOB
npodeccruoHanbHOM NeSITENIbHOCTH

IK-1 Cnocoben
y4acTBOBaTh B KadyecTBE
UCIIOJIHUTENII B  HAy4YHO-
HCCIICIOBATEIIbCKUX

pa3paboTkax HOBBIX
POOOTOTEXHUYSCKUX u

MCXATPOHHBIX CHUCTCM

[1IK-1.1 Pa3pabaTbiBaeT MaTeMaTUYECKUE MOJACIIU
MEXaTPOHHBIX U POOOTOTEXHUUYECKUX CUCTEM, HX
MOJACUCTEM U OTAEIBHBIX 3JEMEHTOB U MOIYJEN

5. @opma npoMeKYTOYHOM aTTeCTALMU
1-i1 cemectp: sx3amen; PI'P

2-i CEMECTP: IK3aMEH;

3-i1 cemecTp: KypcoBasi paboTa, SK3aMeH.



6. SI3bIK IpenogaBaHusi PyCCKUM.

I1. Copep:xanne qUCHMILIMHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3aesiam) ¢
YKa3aHHEeM OTBEIEHHOT0 HAa HMX KOJIMYECTBA AKaJeMUYeCKHX YacOB U BHJIOB

Y4eOHBbIX 3aHATHHI

VYyebHas nporpamMmma — Bcer KonrakTHas pabora (dac.) Camocrositen
HaMMEHOBAHME Pa3J/I€]IOB U TEM 0 Jlexuun [Ipaktudec- | Konrp | bHasg pabora,
(uac. KUe 3aHATHA | OJIb B TOM 4HUCJIE
) cam. Konrposnb
Bcer | BT.4. | Bce | BT.u. | PAOOTHI (qac.)
0 mpak- | ro | mpakt | (B TOM
THYEC- u- qucie
Kasa qeCKas KypcC.
HOro noAro- | paGora
TOBKa TOBKa )
Iepewtit cemecm
1. Beenenue B aganus 1.1 — 1.7 14 3 3 - 8
2. [Ipenen nocnenoBatesnbHocT | 20 6 6 - 8
2.1-2.6
3. [lpenen ynakuum 3.1 — 3.5 21 7 7 7
4. HenpepuiBHOCTH pyHKmm 4.1 | 18 5 5 8
—4.13
5. [IpousBoaHas u 35 9 9 10 7
muddepenmman 5.1 —5.14
BCEI'O 108 | 30 0 30 | 10 38
Bmopoi cemecmp
1.IIpousBosaHas u quddepennuan | 22 6 4 12
5.15-5.21
2. HeonpeneneHHbli HHTErpal 35 12 10 12
6.1 -6.5
3. Onpenenennsiii uarerpan 7.1 — | 31 10 8 12
7.11
4. HecoOGCTBEHHBIE UHTETPATIBI 24 8 6 10
8.1-8.5
5. Yucnoseie psnpt 9.1 — 9.4 34 14 10 11
6. OyHKIIMOHAIIbHBIE 34 14 10 11
MOCTIEIOBATEIFHOCTH U PSIBI
10.1-10.9
BCEI'O 180 | 64 0 48 |0 68
Tpemuu cemecm
1. ®yHKIIMHY HECKOIBKUX 84 21 21 5 40
nepemeHHbix 1.1 —1.23
2. Kparnsle naterpans 2.1 —2.12 | 90 24 24 5 40
BCEI'O 180 |45 0 45 0 10 80
UTOrO 468 | 139 0 123 |0 20 186




YueOHas nporpamMmma:
IlepBblii cemecTp

1. Beeoenue ¢ ananus.

1.1. MuoxectBa. Omnepauuu HajJ MHOXecTBaMu. JlekapTOBO MPOU3BENICHUE.
OtoOpaxenue, ¢GyHkuus. CrOpbeKTUBHBIE, HWHBEKTUBHbIC, OHUEKTUBHBIC
otoOpaxkenus. O6paTHoe oToOpakenue. Cynepro3uiiusi 0ToOpaKeHU .

1.2. DKBUBaJICHTHOCTh MHOXECTB. (CUETHbIE MHOXKECTBA M HX CBOMCTBA.
C4eTHOCTh MHOKECTBA PAllMOHAIIBHBIX YHCEL.

1.3. HecuetHocTh MHOKeCTBa Touek uHTepBana (0,1). MHoxecTBa MOIIIHOCTH
koHTUHYyyMa. Teopema KanTopa — bepHiureiina (0e3 noka3areiabcTBa). MOMIHOCTD
MHOKECTBA BCEX MOJAMHOKECTB HEMMYCTOIO MHOKECTBA.

1.4. BemecTtBeHHble uncna. JlecaTuyHas 3alyCh BEIIECTBEHHOTO 4YHCIIA.
CBoiicTBa BelleCTBEHHBIX uncesl. AkcuoMa Apxumena. CBOMCTBO HEMPEPHIBHOCTH.

1.5. BepxHsisi 1 HUKHSS TPaHU YUCIOBOIO MHOYKECTBA, X XapaKTEPUCTUUECKUE
cBoiicTBa. TeopeMa o CyliecTBOBaHUHM BEpXHEH (HUKHEN) TpaHU Y OTPAaHUYCHHOTO
CBepXY (CHHM3Y) YUCIIOBOIO MHOXKECTBA.

1.6. OrpannyeHHbIE OTOOpAKEHUS, BEPXHSAS U HUXKHAS TPAaHU OTOOpaKEHUSI.

1.7. TloHsAiTHE METPUYECKOTO M HOPMHUPOBAHHOI'O MPOCTPAHCTB. 3aMKHYTBIN,
OTKPBITHIN 1IAP B METPUUECKOM NpOCTpaHCTBE. [Ipumepsl.

2. Ilpeoden nocneoosamenvnocmu.

2.1. Ilpemen  moOCIENOBATENIBHOCTM B  METPUYECKOM  IIPOCTPAHCTBE.
dyHaamMeHTalbHas OCIEeI0BATEIBHOCTD, MOJHOE METPUUYECKOE MPOCTPAHCTBRO.

2.2. llpenen 4YuWCIOBOW TMOCIENOBATEIBHOCTH, TEOpPEMA O E€IMHCTBEHHOCTH
npejiesa YucIOBOM MOCIe0BATEILHOCTH.

2.3. beckoHeyHo Maible, OCCKOHECUHO OOJBINHE MOCISAOBATCIBHOCTH, WX
CBOMCTBA. Apr(METHYECKHUE CBOMCTBA CXOSIINUXCS TTOCIIETOBATEIIHHOCTEH.

2.4. llpenenbHbli TepexoJ B HEpaBEeHCTBax. Teopema O CyHIECTBOBaHUU
rpejena y orpaHi4€HHOM MOHOTOHHOM MOCJIEA0BATEIbHOCTH. UHUCIIO «e».

2.5. Teopema bonbuano — BeliepmTpacca O CyIIECTBOBAHMM YaCTUYHOIO
npeaena y OrpaHMYCHHOM YKCIIOBOW IOCIIENOBATEIILHOCTU. BEpXHUNW M HUKHHMI
npeaebl MOCIEA0BATEIbHOCTH.

2.6. Kpurepuii Ko cXoIuMOCTH MOCIIEI0BATEIBHOCTH.

3. Ilpeoden ¢pynkyuu.

3.1. IIpenen ¢pyukuuu B Touke mo I'efine u mo Kouiu; 35KBUBaJIE€HTHOCTh ITHX
onpeneneHuii. OAHOCTOPOHHUE NPEEbl B TOUKE. Apu(MeTHUECKIE ONEpALIMH Hall
(GYHKIUSMEU, UMEIOIIIUMU TIPEIET.

3.2. Kpurepuii Komu cymectsoBanus npeaena GyHKIUU B TOUKE.

3.3. 3ameuaTeabHbIE TPEACIbI.

3.4. beckoHeyHO MaJibie ¥ O€CKOHEYHO OOoJbIue (DYHKIIMH, TEOPEMBI O HUX.
CpaBHeHHE OECKOHEYHO MaybIX (YHKIMH. DKBUBAJICHTHbIE OECKOHEYHO Malible

GbyHKIUH.
3.5. Teopema o mipezene CI0KHON GHYHKIIUU.



4. Henpepuvignocmo gpynkuuu.

4.1. HenpepsiBHOCTh (PyHKIIMM B TOuke. OJHOCTOPOHHSASI HEMPEPHIBHOCTD.
Apudmernueckue onepaiuu Haj HEPEePbIBHBIMUA (PYHKITUSMHU.

4.2. CBOMCTBO YCTOMYMBOCTY 3HAKA HEMPEPHIBHOM B TOUKE (PYHKIUU.

4.3. CBOIMCTBO JIOKaJIbHOM OrpaHUYEHHOCTH HEMPEPHIBHOM B TOUKE (DYHKIIUH.

4.4. HenpepbIBHOCTD AJIEMEHTAPHBIX (PYHKIUH.

4.5. Touku pa3pbiBa GyHKIIMU U UX Kiaccudukanus. Teopema o Toukax pa3pbiBa
MOHOTOHHOM Ha OTpe3Ke (YHKITHH.

4.6. TlepBas Teopema Kommm (0 MpoxXoXIeHUH HEMPEpPHIBHONW (YHKIIUH yepes3
HYJIb [P CMEHE 3HAKOB).

4.7. Bropas teopema Kommu (0 mpoMexyTOYHBIX 3HAYEHHSIX HENPEPHIBHOW Ha
oTpe3ke QyHKLUHN).

4.8. TlepBas Teopema Beiiepmrpacca (00 OrpaHMYCHHOCTH HETPEPHIBHOW Ha
oTpe3ke QyHKIIUN).

4.9. Bropas Teopema BeiiepiTpacca (0 JOCTHKEHUM BEPXHEH U HIKHEHN rpaHeit
HEIPEPHIBHOM Ha OTpe3ke QyHKIUEH).

4.10. PaBHoMepHas HemnpepblBHOCTb. Teopema KaHTopa O paBHOMEpHOU
HENPEPBHIBHOCTH (PYHKIIMU, HENPEPHIBHON HA OTPE3KE.

4.11. CBoiicTBa OTKPBITBIX U 3aMKHYTBIX MHOKECTB. KOMITaKT.

4.12. Jlemma Dbopens O KOHEUYHOM TMOKPBITUM KOMIIAKTa OTKPBITHIMU
MHOKECTBaMU. DKBUBAJIEHTHOCTbH JIBYX OINPEIECICHUI KOMIAKTa.

4.13. TeopeMa O paBHOMEpPHOW HEMPEPHIBHOCTH (YHKLHH, HETPEPHIBHOW Ha
Kommnakte (00o01eHne TeopeMbl Kantopa).

5. Ilpou3zeoonan u oughgpepenyuan.

5.1. IIponsBonHas, ee reoMeTpUIECKU CMbICT. OHOCTOPOHHUE NPOU3BOIHBIE.

5.2. HenpepoiBHOCTH GyHKITNHU, AUPHEPEHITUPYEMON B TOUKE.

5.3. [IpousBoHast CyMMBbI, MPOU3BEACHUSI U YACTHOTO ABYX (DYHKIIMIA.

5.4. TlpousBoaHasi cioxxkHOM u oOpatHou dyHKuui. JuddepennunpoBanue
byHKIIUU, 3aIaHHON TTapaMETPUUIECKH.

5.5. Ilpou3BoIHbIE DJIEMEHTAPHBIX (DYHKIIHIA.

5.6. IlpousBoiHbIe BeICIIUX TOPsAKoB. Dopmyia JlenOnua.

5.7. Huddepenunan ¢GyHKIUH, TCOMETPUYESCKHM CcMbICT auddepennana.
[IpaBuna Beuncnenus auddepenunana. HMHBapuaHTHOCTH (OPMBI  MEPBOTO
nuddepennuana.

5.8. Iuddepenimanbl BRICIIMX MOPSIIKOB.

5.9. Jlemma [{apOy o Bo3pacTaHuu uinu yObIBaHUU (DYHKIIMH B TOUKE.

5.10. Teopema depma 0 JTOKATLHOM IKCTPEMYME (PYHKIUU.

5.11. Teopema Pomist 0 HyJie IPOU3BOIHOM.

5.12. Teopema Jlarpanmxka (popMyna KOHEUHBIX mpupamieHui). Teopema o
TOYKaX pa3pbiBa MPOU3BOJIHON HA HHTEpBaE (0€3 JOKA3aTeIbCTBRA).

5.13. Teopema Ko (06061menHast popMyia KOHEUHBIX IPUPAIICHUN ).

5.14. IlepBoe u BTOpoe npasuiio Jlonurans.



Bropoii cemecTp

5.15. ®opmynsl Teitnnopa u MakiopeHa ¢ ocTaTo4HbIM ujieHOM B (popme [leano.

5.16. ®opmymna Teinopa ¢ ocTaTOYHBIM WieHOM B opme Jlarpanika.

5.17. PaznoxeHue 3eMeHTapHbIX QyHKIUH 110 hopmysie MakiopeHa.

5.18. Heob6xoamumoe 1 Tpu TOCTATOUYHBIX YCIOBHS JIOKAJIbHOTO IKCTPEMYMaA.

5.19. Beinyknocth rpaduka (yHkiuu. JocTaroyHOE YCIOBHE BBITYKIOCTU
rpaduka GyHKIIUH.

5.20. Heob6xoamumoe 1 Tpu JOCTATOYHBIX YCIOBHS TOUKH IEeperuoa.

5.21. Acumnrothl rpaduka ¢pyakiuu. HeoOxomumoe U AO0CTaTOYHOE YCIOBHE
CyILIECTBOBAHMS HAKJIOHHOW ACHMIITOTBI.

6. Heonpeodenennwtit unmezpai.

6.1. IlepBooOpa3zHas u HeompeneaeHHbI wuHTerpand. OCHOBHBIE CBOWMCTBA
HEOMpeIeJICHHOT0 HHTeTpaia. Tabiuila MHTeTpaioB.

6.2. 3ameHa TIEPEMEHHOW B HEONpEeAEeIeHHOM uHTerpaie. Popmyna
WHTETPUPOBAHUSA 110 YACTSM.

6.3. aTerpupoBanue pallioOHaIBHBIX APOOEH.

6.4. HHTerpupoBaHUE TPUTOHOMETPUYECKUX BBIPAKECHUMN, YHHUBEpCAIbHas
TPUTOHOMETPHUYECKAsS MMOJICTAHOBKA.

6.5. UaTerpupoBanue NpoCTEHIINX UPPALIMOHATBHBIX (DYHKIIUMA.

7. Onpedenennwlit unmezpan.

7.1. Omnpenenennslii uHTerpan Pumana. HewmHrterpupyemocts mno Pumany
HEOrPAaHUYECHHOU Ha [a,B] QyHKIINH.

7.2. BepxHsisi 1 HIKHASL MHTErpaibHble cyMMbl /lapOy, MX OCHOBHBIE CBOMCTBA.
Bepxnuii u HrokHuit naTerpainsl Jap0Oy, ux cBoiictBa. OcHoBHas emma JlapOy.

7.3. HeoOxonuMble U JOCTaTOYHBIE YCIOBUS HMHTEIPUPYEMOCTH (DYHKLUHHU MO
Pumany. Teopema 00 uHTErpupyeMocTu HempepbiBHOM (yHkumu. Teopema 00
UHTETPUPYEMOCTH MOHOTOHHOM (PYHKIIHU.

7.4. CBoiicTBa ONPEAECIEHHOTO UHTErpaa.

7.5. OueHka onpeaeneHHbIX nHTerpanoB. MHTerpupoBanue HepaBeHCTB. [lepBas
TEOpeMa CPEIHEr0 3HaYEHUST; BTOpask TEOPEMA CPETHETO 3HAUCHUS.

7.6. IHTErpan c nepeMeHHbIM BEpXHHUM npenaenaoM. [Ipon3BogHas naTerpaia mno
nepeMeHHoOMY BepxHemy npeneny. @opmyna Hetotona — Jleitouua.

7.7. 3ameHa NEPEMEHHOM NOJ 3HAKOM ONpPEAENEHHOTro MHTerpana. IIpaBuiio
MHTErPUPOBAHUS 10 YACTAM JIJIs1 OTPEJEICHHOTO UHTETpaa.

7.8. OctaTouHslil uieH popMyibl Teitnopa B MHTErpagbHOM GopMe.

7.9. HepaBenctsa IOnra, I'enpaepa 1 MUHKOBCKOTO JUIsl CYMM M MHTETPAJIOB.

7.10. MHuterpan Cruntbeca. HeoOxoaumoe U J10CTaTOYHOE  YCJIOBUS
uHTerpupyemoctd ¢ynkiun no Crunrbecy. CBoiictBa uHTerpana Cruitheca.
OyHKIMHA OTPAaHUYECHHON BapHallUH.

7.11. TlpunoxeHuss ONPEAEICHHOTO WHTErpajia: BBIUMUCICHHE IUIONIAACH;
BBIYMCIICHHUE JUIMHBI Ay KPUBOM.

8. Hecoocmeennvie unmezpaibol.



8.1. HecoOcTBeHHBbIE MHTErpanbl nepBoro u Broporo pona. Kpurepuit Komm
CXOAMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

8.2. AGCOIIOTHAs U YCIOBHAsI CXOAMMOCTb HECOOCTBEHHBIX MHTEIPAJIOB.

8.3. Ilpu3Haku cXOIMMOCTH HECOOCTBEHHBIX MHTErpajoB (OOMIMI M 4YacCTHBIN
NpU3HAKU CpaBHEHUS; IpU3HaK Abeins — Jupuxie).

8.4. 3aMeHa mepeMEHHOW TOJ 3HAKOM HECOOCTBEHHOIO HWHTErpala;
UHTETPUPOBAHUE 10 YACTAM HECOOCTBEHHOT'O MHTETpaa.

8.5. I'maBHOe 3HaYeHHWE HECOOCTBEHHOro HWHTerpajsa. HWHTErpupyeMocThb
¢bynxiun o Komm.

9. Hucnoswvie psaowl.

9.1. YucmoBon psn, CXOOAUMOCTh M PACXOOMMOCTb. ['apMOHMYECKHMM pALI.
HeoOxomumoe ycioBue CcXOauMocTd psiaa. ApudMeTHdecKhe AeWUCTBUS CO
cxopsammmucs psaaamu. Kpurepuii Komm cXoquMOCTH YACI0BOTO psa.

9.2. Ilpu3Haku cpaBHeHHUs 4ucioBbIX psanoB. [Ipusnaku [danamb6epa u Komm
CXOJUMOCTH psaa.

9.3. AGconroTHas U yCIOBHAsI CXOAUMOCTh pafa. [lepemecturenbHbIi 3aK0H IS
abCOJIFOTHO CXOSILErocs psija.

9.4. Teopema Pumana 11st ycaoBHO cxojsmierocs psia (0e3 JoKa3aTelbCTBa).
[Tpuznak JlelOHuIIa CXOMUMOCTH 3HaKouepenytomierocs psga. [lpusnak dupuxie
(6e3 nokazarenncTBa). [IpuzHak Abens.

10. @ynkyuonanvnsvle nociedo8ameabHOCMU U PAOLL.

10.1. @®yHKIMOHAIBHBIE MOCIEAOBATEIBHOCTH W pAAbl. [loToueunas wu
paBHOMEpHAs CXOJIUMOCTh MOCJIEIOBATEIIbHOCTEN U PSIIOB.

10.2. Kpurepuit Komm paBHOMEPHOU CXOIUMOCTH MOCIEA0BATEIBHOCTH U PAIA.
Heobxoaumoe ycioBue paBHOMEpHO cxoaumoctu psina. [Ipusnak Belepmrpacca
PaBHOMEPHON CXOIUMOCTH (HYHKIIMOHATIBLHOTO PAJIa.

10.3. TeopeMa 0 HEMPEPHIBHOCTH CYMMBI (ITPEACIIbHON (PYHKITMN) PABHOMEPHO
cxopsmierocs psaaa (QyHKIIMOHATBHON TOCIEI0BATEIHHOCTH).

10.4. Teopema 00 UWHTErPUPYEMOCTH CYMMBI (TIpeneabHON (YHKIIMN)
pPaBHOMEPHO CXOJAIIerocs Ha [a,B] psiaa (byHKIIMOHATBLHOM MOCIEeI0BATEILHOCTH).

10.5. Teopema o nuddepeHIHpyeMOCTH CyMMBI (TpeaeabHOM (YHKIIMN)
cxojdiierocs Ha [a,B] psaaa (GyHKIMOHAIBHOM MOCIEI0BATEILHOCTH).

10.6. Crenennsie psgsl. IlepBas Tteopema AOenda. Panguyc u wuHTEepBai
CXOJIMMOCTH CTETIEHHOTO psifa. Teopema o paguyce CXOIMMOCTH CTEIIEHHOTO psija.
DopMyJIbl 171 BBIUUCICHUS paInyca CXOAUMOCTH CTEIIEHHOTO psiia.

10.7. Bropas Teopema AGers.

10.8. ®yHKuus, aHaaTuTHYECKass B TOYKE. EJMHCTBEHHOCTH MpPEICTABICHUS
AHATUTUYECKOW B TOYKE (YHKIIMHM CTETICHHBIM DsOM. TeopeMa O TOUYJICHHOM
nudGepeHInpoBaHNN HHTETPUPOBAHUYU CTETICHHOTO Psijia.

10.9. Paner Teiinopa u Maxkmopena. HeoOxonuMoe u JOCTaTOYHOE YCIOBUE
paznoxkuMocTd  (QyHKIMM B creneHHoM  psg.  [lpumep  GeckoHEdHO
muddepennupyemoir PyHKITNN, HE SBISIFOIICHCS aHANUTHYECKOW. Paznoxenue B
psia MaksopeHa HEKOTOPBIX dJIEMEHTAPHBIX (QYHKITUH.



Tpernii cemecTp

1. @ynKyuu HecKobKUX nEPemMeHHbIX.

1.1. IIpenen nocnenoBaTeabHOCTH TOUEK IpocTpadcTBa R. Jlemma o cxogumocTu
HOCJIEI0BATEIBHOCTH TOYEK B mpocTpaHcTBe R. Jlemma o ¢dyHmnameHTanbHON
IIOCJIEIOBATEIBHOCTH; KpUTepuil Komm cXOquMOCTH MOCIIEI0BATEIbHOCTH TOYEK
npoctpancTtBa R. Teopema boisbiiano — Bereprpacca.

1.2 Ilpemen ¢yHKuMM n mHepeMeHHbIX B Touke no leiiHe u mo Komw;
OKBUBAJIEHTHOCTh AOTHX ONpefesieHud. ApudmMeThdeckue oOmepanuu  Haj
(GYHKIIUSIMEU, UMEIOIUMU Tipeen. beckoHeuHo Manble PyHKIIMH N TIePEMEHHBIX.

1.3. Kpurepuii Komm cymectBoBanus mpenena (pyHKIUM N TMEPEMEHHBIX B
TOYKE.

1.4. IToBTOpHBIE Npeaensl. Teopema o cyliecCTBOBaHUM OBTOPHOTO IpeIeNa.

1.5. HemnpepbiBHOCTh (YHKIHMHM HECKOJBKHMX TMEPEMEHHBIX B  TOYKE.
ApudmeTnueckue onepalnuyd HaJ HenpepblBHbIMU (pyHKUMsMU. HempepbBHOCTH
CJIOHOUM (PYHKITUH.

1.6. Teopema 00 ycTOHYMBOCTH 3HaKa HEMPEPHIBHOM B Touke GyHKIMU. Teopema
O MPOXO0’KJIEHUHU HENPEPHIBHON (PyHKLIMEN uepe3 J000€ MPOMEKyTOUHOE 3HAUECHUE.

1.7. TlepBas Teopema BeliepmTpacca (00 OrpaHMu4e€HHOCTH (YHKIIHH,
HENPEPHIBHON HA KOMITAKTE).

1.8. Bropas Teopema Beliepmirpacca (0 JOCTUKEHUH HETIPEPHIBHOM HAa KOMIIAKTE
(yHKLIHEH CBOUX TOYHBIX FPAHEN).

1.9. PaBHOMepHasi HENPEPBIBHOCTh (PYHKIMU HECKOJIbKUX IEPEMEHHBIX.
Teopema KanTtopa 0 paBHOMEpHOW HENPEPBHIBHOCTU (DYHKIIMH, HEMPEPHIBHOW Ha
KOMITAKTE.

1.10. Yactasle npousBoanble. JuddepeHiupyeMocTs (QYHKIHH HECKOJIBKUX
nepeMeHHblX.  TeopemMa O  CYIIECTBOBAHMM  YacCTHBIX  MPOM3BOIHBIX
muddepeHnupyemMoii B TOUKe QyHKIIHH.

1.11. HenpepsiBHOCTh nuddepeHimpyeMoit B Touke QpyHkiuu. Jlocrarounoe
ycioBue auddepennupyemoct pyHkimu B Touke. Huddepenuman dyHKInN
HECKOJIbKMX NTEPEMEHHBIX.

1.12. Huddepenumpoanue cnoxno ¢yakuuu. OAHOPOAHBIE (PYHKIIUU
crenieHu p. Teopema Ditniepa 06 ogHOpoAHBIX GyHKIUAX. THBapuaHTHOCTH (POPMBI
nepBoro auddepeHimana.

1.13. IIpousBonHas mo HampasieHuto. ['pamuent. Teopema o mpou3BOIHOM
(GyHKUIMU 110 HAPABJICHHUIO TPAAUEHTA.

1.14. YacTHple npoM3BOAHBIE BBICIIMX MOPAAKOB. JlocTaroyHoe yciaoBue
PaBEHCTBA CMEIIAHHBIX MPOU3BOJAHBIX (Clydyaid (PYHKIMH JBYX MEPEMEHHBIX U
ciyvail pyHKIMU n nepeMeHHbIx). Juddepennnans BICIINX TOPSIKOB.

1.15. ®opmyna Teitnopa ¢ octatouHbIM wieHoM B (hopme Jlarpanxa. @opmyna
Teinopa ¢ ocrarounbM WwieHoM B popme [leano (6e3 qokazarenscTpa).

1.16. moHATHE JOKaIBHOrO 3KcTpeMyMma. HeoOxomumoe yclioBuE JIOKaIbHOTO
KCTpEMyMa.

1.17. JocTaTto4HOE YCIOBHE JIOKATBHOTO 3KCTPEMYMA.

1.18. VYcnoBubeiii skcTpeMyM. Meton mHoxutenel Jlarpamka, HeoOXxoaumoe
YCIJIOBHE JIOKAJIBHOT'O 3KCTPEMYMA.



1.19. Joctato4yHble yCIOBHS JIOKAJTILHOTO IKCTPEMYMA.

1.20. KacarenbHas MIOCKOCTh; HOPMAJIbHBIN BEKTOP.

1.21. Ilonarue GyHKIMHU, 3aJaHHON HEsIBHO. TeopemMa 0 HesIBHOU (YHKITUU IS
ciyyas

a) OJTHOTO YPaBHEHHUS C IBYMSI IEPEMEHHBIMU;
B) OJIHOTO ypaBHEeHUs ¢ (n+1) mepeMeHHOM.

1.22. HesBuble ¢GyHKIMM, OMNpeaeNseMble CUCTEMOM (YHKIIMOHAIBHBIX
ypaBHeHUH. TeopemMa O CyIIEeCTBOBAaHWM HESBHBIX (PYHKIIUN, OMpPEaeIsieMbIX
CUCTEeMOU ypaBHeHUM (0€3 1oKa3aTeNbCcTBa). BhlunclieHre YaCTHBIX MPOU3BOIHBIX
GyHKIIMIA, 3aTaHHBIX HESIBHO CHCTEMOW YpaBHEHUH.

1.23. 3amMeHa mepeMEeHHBIX JJIs1 HESIBHO 33/IaHHBIX (DYHKITUH.

2. Kpammnuvie unmezpaioi.

2.1. CoOcTBeHHBIE MHTETpajibl, 3aBHUCSIIME OT Hapamerpa. Teopema o
HENPEpPhIBHOCTH HHTErpana mo mnapamerpy. Teopema o nuddepeHIpyemMocTu
WHTErpaia no napamerpy (npasuio Jleitbuuia).

2.2. 1BoitHoit unTerpai. Teopema 06 HHTErpUPYEMOCTU HEPEPHIBHOM HYHKIIUN
JBYX IepeMeHHbIX (0€3 qoka3aTenbcTBa). CBoiicTBa ABOWHOTO HHTErpaia. Teopema
O CpeaHEM.

2.3. IIpuBeaeHUE IBOWHOIO HHTErPAIa K IOBTOPHOMY

a) ciry4yail psSIMOYTOJIbHOW 00J1acTH
0) citydaili mpou3BOJILHON 00J1aCTH

2.4. JIBOMHOM MHTETPaN B NOJSIPHBIX KOOPAUHATAX

2.5. 3aMeHa IEpEMEHHBIX B IBOMHOM HUHTETrpAJIe

2.6. 'eomeTpuueckne MPUITOKEHNS TBOWHBIX HHTETPAJIOB:

a) BBIYMCJICHUE TIIOIIAIeH
0) BBIYUCIICHHE 00HEMOB
B) BBIYUCIJICHUE TUIONIA/Iel TOBEPXHOCTEMN

2.7. Tpornoit uaterpai. [lepexo Kk moBTOpHOMY HHTETpaty (6e3
JIOKa3aTeNbCTBa). 3aMeHa MepeMEeHHbBIX (0e3 T0Ka3aTeNIbCTBA); IMJIMHAPUIECKas U
cepuueckas CUCTEMbl KOOPIMHAT.

2.8. KpuBonnHelHbIi nHTErpai 1-ro poaa; ero cBoucTBa.

2.9. KpuBoJIMHENHBIN MHTErpall 2-ro poja; €ro CBOMCTBA.

2.10. ®opmyna ['puna. Beruucienue miomaaei ¢ moMoIbo KPUBOIUHEUHBIX
WHTErPaJoB.

2.11. He3aBUCHUMOCTBH KPUBOJMHEWHOTO UHTErPAJIA OT IyTH UHTETPUPOBAHUSL.

2.12. TloBepxHOCTHBIE uHHTErpainsl l-ro m 2-ro poma. Teopema [aycca —
OcTtporpajickoro (63 J0Ka3aTenbCTBA).

3. Paowvt @ypoe.

3.1. OproronanpHas TpuroHomMeTpuueckas cucrema. Psg dypwe 111 abCoroTHO
uHTerpupyemoii Ha [a,b] pynkiuu; psaag Oypbe AJig 4eTHOW W HEYETHON (PYHKITUH.
Psan ®ypre B ciryyae npOU3BOIBHOIO HHTEPBAIA.

3.2. CxomuMocTs psina Oypbe 11si KyCOUHO-TIAAKON (HyHKIIUU.

3.3. HepaBenctBo beccens.



3.4. llpusznak [lunu (0e3 moKa3aTeNbCTBA).
3.5. CxomumocTth psyioB Dypbe it GYHKIHHA, YIOBICTBOPSIOIMIUX YCIOBHIO

['enbnepa.
3.6. Ilpubnwxenue

anredpanyecKMMU MHOTOWJICHAMHU.
3.7. MunumansHoe cBOMCTBO KoddunuentoB dypre. PapenctBo Ilapcesais.
[Tounennoe nuddepeHipoBanre U UHTErpupoBanue psaaoB Dypobe.

III. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

HEMPEPbIBHBIX  (QYHKIHMN TPUTOHOMETPUYECKUMH U

YueOHas mporpamma —
HaWMEHOBAHUE Pa3/IesIOB U TEM

Bun 3anartus

O6pa3oBarenbHbIe
TEXHOJIOTHH

Iepewviii cemecmp

1. Beenenue B anamus 1.1 — 1.7

.HGKHI/II/I, IMPAKTUYCCKUE
3aHATUA

1. U3noxenue
TEOPETHYECKOr0 MaTepuara.
2. Pemenue 3amau.

2. Ilpenen mocnenoBaTeIbHOCTH
2.1-2.6

Jlexuyu, MpakTUYECKUE
3aHATHSA

1. U3noxenue
TEOPETHYECKOr0 MaTepHaa.
2. Pemenue 3amauy.

3. penen pynkuuu 3.1 — 3.5

HGKHI/II/I, IPAaKTUYICCKUC
3aHATUA

1. U3noxxenue
TEOPETHYECKOr0 MaTepuara.
2. Pemenue 3amgau.

4. HenipepbiBHOCTH (hyHKIIMU 4.1
-4.13

HGKHI/II/I, IPAaKTUYICCKUC
3aHATUA

1. U3noxenue
TEOPETHYECKOr0 MaTepuara.
2. Pemenue 3amau.

5. IlpousBosHas u
muddepennman 5.1 — 5.14

Jlexuyu, MpakTUYECKUE
3aHATHSA

1. U3noxeuue
TEOPETHYECKOro MaTepHaa.
2. Pemenue 3amau.

Bmopoii cemecmp

1.IlpousBonHas u
nuddepentman 5.15 — 5.21

.HGKLII/II/I, MPaKTUYCCKUC
3aHATUA

1. U3noxenue
TEOPETHYECKOr0 MaTepuara.
2. Pemenue 3aau.

2. HeonpeneneHHslil HHTErpa
6.1-6.5

Jlexuyu, MpakTUYECKUE
3aHATUA

1. U3noxxenue
TEOPETHYECKOr0 MaTepuala.
2. Pemenue 3amau.

3. Onpenenennbiil uarerpan 7.1
-7.11

.HGKLII/II/I, MPaKTUYCCKUC
3aHATUA

1. U3noxenue
TEOPETHYECKOr0 MaTepuara.
2. Pemenue 3amau.

4. HecoOGcTBEHHBIE MHTETPAJIBI
8.1-8.5

.HGKLII/II/I, MMPAKTUYCCKUC
3aHATUA

1. U3noxenue
TEOPETHYECKOro MaTepuara.
2. Pemenue 3amau.

5. Hucnoseie psast 9.1 — 9.4

Jlexuyu, MpakTHYECKUE
3aHATUSA

1. U3noxxenue
TEOPETUUYECKOT0 MaTepraa.
2. Pemenue 3amgauy.

6. OyHKIMOHATBHBIE

N0CJIEI0BATEIBHOCTU U PS/BI
10.1 -10.9

.HCKI_[I/II/I, MPaKTUYCCKUC
3aHATUA

1. U3noxenue
TEOPETHYECKOT0 MaTepuara.
2. Pemenue 3amauy.

Tpemuu cemecmp




1. ®YHKIIMM HECKOIBKUX Jlexuyu, MpakTUIECKUE 1. U3noxxenune

nepemeHHbix 1.1 —1.23 3aHATHS TEOPETUUYECKOTO MaTepuaa.
2. Pemenue 3amau.

2. Kpatuble unrerpansl 2.1 — Jleknuu, npakTUYECKUe 1. U3noxenue

2.12 3aHATHUSA TEOPETUYECKOT0 MaTepHaIa.
2. Pemenue 3agau.

[IpenogaBanne y4yeOHOM JUCHMIUIMHBI CTPOMTCA HAa COYETAaHMM JICKLIHH,
IPAKTUYECKUX 3aHATUN U Pa3IMUHBIX (POPM CaMOCTOATENBHONW pabOThl CTYAECHTOB.
B npouiecce ocBoeHUs AMCHUITIIMHBI UCIIOIB3YIOTCS CIIEAYIOIINE 00pa30BaTEIbHbIE
TE€XHOJOTHH, CHOCOOBI M METOAbI (POPMHUPOBAHMS KOMIIETEHIMIA: TpPagUIOHHBIC
JEKIUHU, TMPAKTUYECKUE 3aHATHS B MHTEPAKTUBHOM pEKHUME, BBIIIOJIHEHUE
WHIUBUYAJIBHBIX 33JaHUI B pAMKaX CaMOCTOSITEIbHON paOOTHI.

JlucuuninHa npeaycMaTpUBAaEeT BBINOJHEHUE KOHTPOJIBHBIX padOT, MHUCbMEHHBIX
JIOMAIIIHUX 33JIaHui, pacueTHO-Tpa(UUECKUX U KypCOBBIX padoT.

IV. Ouenoynsie  MarTepuajbl AJds  NPOBEJACHUS  TeKylled H
MPOMEKYTOYHOM aTTecTauuu

Texywas ammecmayus

Tunossle 3a1aHus:

3ananue 1.

1). doka3ath, 4t0 1’ +3° +5° +..+ (2n—1)’ =n*(2n* -1).
8

2). lllecroit uiieH pa3noKeHUst x*®* | paBen 5600. Haiitu x.

1
—+
3). lokazaTh, 4T0 (AN B)x(CND)=(AxC)N(BxD).

4). Jokasatb, uyTo 11 JitoO6or QyHKIMH f BepHO f(AUB)= f (AU f(B).

5). Haiitu
. b ' n n . n
a) lim "SI0 6) lim 2 +3" B) lim 222"
e nt 41 o 27 3" el
3amanue 2.

1). Ilonb3ysich paznoxenueM o popmyse MaknopeHa, HAMTH

lim 1- (CO§X)

x—0 X

2). IoctponTts rpaduk GYHKUHH y =+/x> +x+1++/x* —x+1.
dx

x+Vxt—x+1

2
4). Haiitu 1 =ICOS al

3). Haiitu 7 = _f

dx .

sin4x
5). BeiBecTu pexkyppeHTHYI0 (HOpMYITy JIJisl BEIYUCICHUS] HHTETpaJia

1= d’j (n>2).
COS X




3ananue 3.
1). Haittu limlin[}u(x, y) H lin}}limu(x, y), ecd u(x,y)=log (x+y), a=1, b=0.
x—a y—> y—b x—>a

x+
2). [ToKasatk, 9T0 IPU x — 0,y —> 0 GYHKIUA z =2 MOKET CTPEMUTHCS K

aro6omy npezeny. Ilpu kakoMm MpUOIMKEHHH TOYKU (x, y) K Touke (0,0) limz =3,
limz=2, limz=1, limz=-2 ?
3). Haitu dz, ecnmu z= f(u,v), TaC u =In(x* —y*), v=xy.
4). BerauciuTh NpuOImKeHHO (1,02)° - (2,03)°.

X

5). Haiitu yron mexay rpaguenTaMu QyHKIMH /= ————— B TOYKax

x4y 4z
A(1;2;2) m B(-3;1;0).
6). Haiitu nmponsBoanyto pyHKIMU f =zy’z® B Touke M(3;2;1) mmo
HaIpaBJICHUIO BeKTopa MN , rae N(7;5;1).

Crnioco6 npoBeieHHs — MMCbMEHHBIN.

Kpurepuu onieHuBaHus:

3amava peleHa MoJHOCThIO - 5 6aJIoB;

3amaya coiepKUT HETOYHOCTH U HE3HAUYUTEIbHbIE OTHOKY - 4 Gaa;
Pemenue conepkut rpyObie ommoOKy - 2 Gana.

IIpomedsicymounwiii KOHMpPO.b
YK-1 Cnocoben ocywecmenamov nouck, Kpumu4eckuil aHaiu3 u CuHme3
UH(oOpMayuu, NPUMEHAMb CUCHEMHDBLI NO0X00 0J1 PeuleHus NOCMae1eHHbIX
3a0au
YK-1.1 Ananuzupyem 3aoauy, evioenssn ee 6a3o8vie coCmasisoujue
YK-1.2. Onpeoensem, uumepnpemupyem u pausxicupyem ungopmayuio, mpedyemyo
0J151 peuleHust NOCMAasIeHHOU 3a0ayu
YK-1.3 Ocywecmeansem nouck ungopmayuu s peuteHuss NOCMAIeHHOU 3a0ayu
no pa3iudHbIM MUNAM 3aNPOCO8
YK-1.4 Ilpu o6pabomke ungopmayuu omauuaem Gaxmoel om MHeHUL,
uHmepnpemayuli, OYeHOK, Gopmupyem coOCMBEeHHble MHEHUS U CYHCOeHUs,
apeymeHmupyem c80u 6b1800bl U MOYKY 3DEHUS.
OIIK-1 cnocoben npumenamov ecmecmeeHHOHAYYHbBIE U OOULCUHIHCEHEPHDLE
3HAHUA, Memoobl  MAMEMAMUYECKO20  AHANU3A U  MOOEIAUPOBAHU,
meopemu4ecko20 U IKCHEPUMEHMATbHO20 UCC1e008AHUS 8 NPOPeccuOHANbHOU
desameibHOCMU
OIIK-1.1 3uaem ocHo6vbl mamemamuxy, QU3UKU, BLIYUCTUMELLHOU MEXHUKU U
NpPOCPAMMUPOBAHUS
IIK-1 Cnocoben yuacmeosamv 6 Kauecmee UCHOJHUMENA 6 HAYUHO-
uUCCcne008amebCcKux  papadomkax  HOGbIX  POOOMOMEXHUUECKUX U
MEXAMPOHHBIX CUCHEM
IIK-1.1 Paspabamvlieaem  mamemamuueckue MOOeIU  MEXAMPOHHBIX U
POOOMOMEXHUYECKUX CUCEM, UX NOOCUCTEM U OMOETIbHBIX JJIeMEHMO8 U Mooy el



[—
.

2.
3.

Tumnossele 3a1aHuA:
3amanue 1.
[Ipenen 4ncioBOM MOCAEA0BATEIBHOCTH.
ITepBoe u BTOpOE mpaBuiio Jlonurans.

. Hoxazats Teopemy Jlarpanxka (popMyra KOHEUHBIX MPUPAIICHUN).

3aganue 2.

[lepBooOpazHass w  HeompeneneHHbIM  wHTerpaid. OCHOBHBIE  CBOMCTBa
HEONPEEIEHHOr0 HHTErpaa.

Onpenenennsblil uaTerpan Pumana. CBoMCTBa ONpeIEIEHHOTO HHTErpaa.

. Hoxazats npusHaku Jlamambepa u Komm ¢cxoauMOCTH YHCIOBOTO psija.

3ananue 3.

[Tonsitue ycinoBHoro skctpemyma. Meroa mHoxureneit Jlarpanxka, HeoOxoaumoe
YCJIOBUE YCIIOBHOI'O 3KCTPEMYMa.

JBorinoi naterpan. CBoiicTBa JBOMHOIO UHTETpala.

Hoxazats Gopmyny ['puna.

Crnioco6 npoBeeHUS — YCTHBIM.
Kputepuu onieHnBaHUS:

Bomnpoc u3noxeH noaHocThio — 12 0anios;

OTBeT Ha BOIPOC COJCPKUT HECYIIECTBEHHbIE HETOUHOCTH - 10 6amios;
OTBeT Ha BOIIPOC COJECPKUT I'pyObIe OIMOKH - 4 Oasia.

VK-1.5. Paccmampusaem u npeonacaem 603MONCHblE BAPUAHMbL PEULCHUS
NOCMAasieHHOU 3a0ayl, OYEeHUBAs UX O0CMOUHCMEA U HEOOCMAMKU

OIIK-1.2. Pewiaem cmanoapmHvle npogeccuoHanrvhvie 3a0ayu ¢ NpuUMeHeHuem
eCmecmeeHHOHAYYHBIX U OOWEUHHCEHEPHBIX 3HAHULL, MemO008 MAMEMAMUYECKO20
AHaNU3a U MOOEIUPOBAHUS.

TunoBwle 3a1aHus:

3anganue 1.
2

o o X
HaiiTi tutomane Gurypsl, 3aKiIFOUeHHOW MEXIy TapabojiaMu y =4x°, y = 151

psAMON y=2.

© n x n
Onpenenuth 006J1aCTh CXOUMOCTH (HYHKIIMOHATILHOTO psijia 2—1(2 J
~n+1\2x+

3amanue 2.

1. Halitn nyiuHy MuHUM  y(x) = I'\/COSZl‘ dt, 0<x< % .
0



o =\ COSHX
2. Haiitu o6nmacTh CXOOMMOCTH psajga >

n=1 l’l'\/;

. MccnenoBate Ha aOCOJIOTHYIO

CXOOUMOCTB.

OIIK-1.3 Bnaoeem Hasvikamu meopemuidecko20 U IKCHEPUMEHMANbHO20
uccnedosanusi 06veKmos NPoheccuoHanbHol 0esamenbHOCmu

Tunosele 3a1aHus:
3aganue 1.
1. Beraucnuth npubimxkeHHo (1,02)° - (2,03)°.
2. Haiitu yron mexnay rpagueHTamu (QyHKIMA — f :m B TOYKax

A(1;2;2) m B(-3;1;0).

3ananue 2.

1. Jlokazatb, 4TO €CId YpaBHEHUEM f(x—az,y—bz)=0, toe  f(u,v)-
maddepenuupyemas  GyHKIUA, a,b-  TIOCTOSHHBIE,  OIpPEICIISIETCA
nuddepennupyemas GyHKIUS z(x, y), TO OHA YJIOBJIETBOPSET YPAaBHEHHIO

a- & +b- % 1.
ox oy

2. HaliT ycloBHBIN SKCTpeMyM (PYHKIIUU u = x° —y° OTHOCHTCIIBHO YpaBHCHHS
CBsI3U 2x—y—-3=0.

Crioco6 npoBeieHNs — MUCbMEHHBIH.

Kpurepun ouennBanus:

3agayda pellieHa MoJHOCTHIO - 5 0aJIoB;

3agava COIEpKUT HETOYHOCTH U HE3HAUYUTENIbHBIC OLIMOKH - 4 Oaia;
Pemenue conepkut rpyObie ommoOku - 2 0ana.

V. YueOHO-MeTOoAn4YecKoe U MHGOPMALIMOHHOE O0ecTieYeHUe JUCHUILIUHBI
1) Pexomenyemas nurepatypa
a) OcHOBHas TUTEpaTypa
1. boponnna E.b. Marematnueckuii aHanu3 [JIeKTpOHHBIN pecypc]: yueOHoe
nocobue/ boponnna E.b.— DnextpoH. TekcToBeie naHHbie.— CapartoB: Hayunas
kaura, 2012.— 159 c¢.— Pexxum moctymna: http:// www.iprbookshop.ru/6298
2. T'ypesanoBa K.H. Maremaruueckuii anHanmu3: ydeOHOe mocoOue. -
ExarepunOypr: MsznatenbctBo Ypanbckoro ynuBepcutera, 2014. - 332 c. -
[DNEKTPOHHBIM pecypc]. - Pexum JIOCTyIa:
http://biblioclub.ru/index.php?page=book&id=275708

0) JlononHuTeNnbHAS IUTEpATypa
1. ®uxtenronsu I''"M. OcHoBbl MaTemaTHueckoro aHamusza. B 2-x 1T. Tom 1
[DnexkTpoHHBIN pecypc]: yuebd. — IOnektpoH. naH. — Cankt-IlerepOypr: Jlans,


http://www.iprbookshop.ru/6298
http://biblioclub.ru/index.php?page=book&id=275708
http://biblioclub.ru/index.php?page=book&id=275708

2015. 448 c.
http://e.lanbook.com/books/element.php?pll _1d=65055
2. @uxrtenrons ['M. OCHOBBI MaTeMAaTHYECKOro aHaimuza. B 2-x TT. ToM 2-i
[DnekTpoHHBIN pecypc]: yued. — OnektpoH. naH. — Caunkr-IlerepOypr: Jlanb,
2008. 464 C. Pexum JIOCTyIIA:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=411

Pexxum

JOCTYyTIA!

2) IlporpammHOe oOecrieueHne

KomnbioTepHslii kiace pakyabTeTa NPUKIATHOR MATEMATHKH U KUOepHeTUKHU Ne 40
(170002, TBepckas 00.1., r.TBeps, CagoBblii nepeyJiok, a1.35)

Adobe Acrobat Reader DC - Russian

OecIiIaTHO

Apache Tomcat 8.0.27

OecIIaTHO

Cadence SPB/OrCAD 16.6

['ocymapcTBEeHHBIN KOHTPAKT Ha IIOCTaBKY JIMIIEH3HOHHBIX
nporpaMMHbIX ipoaykToB 103 - T'K/09 ot 15.06.2009

GlassFish Server Open Source Edition

411 OecrmaTHO
Google Chrome OecruiaTHO
Java SE Development Kit 8 Update 45 SecIUIATHO
(64-bit)

JetBrains PyCharm Community Edition

453 OecruiaTHO
JetBrains PyCharm Edu 3.0 OecruiaTHO

Kaspersky Endpoint Security 10 s
Windows

Akt Ha nepegauy npas [1IK545 ot 16.12.2022

Lazarus 1.4.0 OecraTHO
Mathcad 15 M010 Akt npenocrasnenus npas UC00000027 ot 16.09.2011
MATLAB R2012b Axt npenocrasinenust npas Ne Us000311 ot 25.09.2012

MHuoro}pyHKINOHATHHBIN

peaakrop ONLYOFFICE 6ecruiatHoe 1O Oecnario
OC Linux Ubuntu 6ecrataoe 110 OecriaTHO
MiKTeX 2.9 OecriaTHO
MSXML 4.0 SP2 Parser and SDK OecriaTHO
NetBeans IDE 8.0.2 OecriaTHO
NetBeans IDE 8.2 OecruiaTHO
Notepad++ OecruiaTHO
Oracle VM VirtualBox 5.0.2 OecruiaTHO
Origin 8.1 Sr2 ZI0roBop Nel13918/M41 ot 24.09.2009 ¢ 3A0 «CodrJlaitn
Tpeiay
Python 3.1 pygame-1.9.1 OecruaTHO
Python 3.4 numpy-1.9.2 OecruiaTHO
Python 3.4.3 OecruiaTHO
Python 3.5.1 (Anaconda3 2.5.0 64-bit) OecruiaTHO
WCEF RIA Services V1.0 SP2 OecruiaTHO
WinDjView 2.1 OecriaTHO
R Studio OecruiaTHO
Anaconda3 2019.07 (Python 3.7.3 64-bit) | GecruiaTHO

3) CoBpemeHHble MpodeccHoHaIbHBIE 0a3bl JAHHBIX W HH()OPMAIMOHHBIC

CIIpaBOYHBIC CUCTCMbI

1. 9BbC «ZNANIUM.COM» www.znanium.com;



http://e.lanbook.com/books/element.php?pl1_id=65055
http://e.lanbook.com/books/element.php?pl1_id=65055
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=411
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=411
http://www.znanium.com/

2. 9BC «YHuBepcurerckas 0M0JM0TEeKa OHJIAH» https:/biblioclub.ru/;
3. 9BC «Jlaupy» http://e.lanbook.com.

4) Ilepeuenb pecypcoB HMH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTh «lH-
TEpHET», HEOOXOIUMBIX JJIsl OCBOCHUS TUCIIUTUTAHBI
WHTepHET-yHUBEPCUTET http://www.intuit.ru

VI. Meroaunueckue Marepuajbl sl O0y4YaKOIUMXCH M0 OCBOCHUIO
AU CIUTIMHBI
Tema 1. Beeoenue ¢ ananus.
IIpaxmuuecxoe 3anamue 1.
Merton maTematnueckon nHaykuun. buanom HeroToHa.
Pemenue 3a1ay Ha METOJ MaTEMAaTUYECKON MHAYKIIMU 1 OnHOM HproTOHA.
Meroaudeckue peKOMEHIAINH.
1. TToBTOpHTH BEIBOJ (hopMyJibl OmHOMAa HproTOHA.

2.BBITIOTHUTE 33JIaHKS HAa CAMOCTOSTEIBLHYIO PadO0Ty IO METOy MaTeMaTHIECKOM

WHIYKIIUH.

Ilpakmuueckoe 3anamue 2.
MuoxectBa. Ornepanuu  HaJa  MHOXKeCTBaMM. JleKapToBO  MpoOU3BEACHUE.
OKBHUBAJIECHTHOCTh MHO>KECTB.
Pemenne 3ama4d mo reme.
MeTtoandeckue peKOMEH 1Al H.
1. IIoBTOpUTH OCHOBHBIE MOHATHS TEOPUH MHOKECTB.
2. BBINOTHUTH 3a/1aHUSI HA CAMOCTOATENIbHYIO pabOTy MO TEOPUU MHOKECTB.

IIpakmuuecxoe 3auamue 3.
Orobpaxxenune, ¢yHkuus. COpbEKTUBHBIC, HHBEKTUBHBIC, OWEKTHUBHBIC
otoOpaxkenus. O6paTHoe oToOpakenue. Cyneprio3uiiusi 0TOOpaKeHU .
Pemenue 3a1a4 1o teme.
Metoanyeckue peKOMEH 1l u.
1. Pa3o0path TeopeTuyeckuii MaTepual mo TemMe.
2. BBIMOTHUTH 3a/1aHUS HA CAMOCTOSTEIIbHYIO Pab0Ty MO OTOOPaKEHHSIM.

Ilpaxmuueckoe 3ansmue 4.
BepxHsisi u HUXKHSSI TPaHU YUCIIOBOTO MHOKECTBA, MX XapaKTEPUCTUUECKUE
CBONCTBA.
OrpaHudeHHbIE OTOOPaKEHU S, BEPXHSS M HUKHSSI TPAHU OTOOpaKeHMUS.
[ToHATHE METPUYECKOT'O U HOPMUPOBAHHOT'O MPOCTPAHCTB.
Pemenue 3amag NeNelO1l — 102, 106, 108, 116, 381, 383 — 387, B.IL
HemunoBud «COOpHHK 3a/1a4 ¥ YIIPAKHEHUH TI0 MATEMAaTHYECKOMY aHATH3Y».
Meroanueckue peKOMEH 1AL H.
1. TloBTOpUTH MOKA3aTEILCTBO TEOPEMBI O CYIIECTBOBAHMHM BEPXHEH (HUKHEN)
IpaHu y OTPaHUYEHHOTO CBEPXY (CHU3Y) YMCIOBOTO MHOXECTBA.


https://biblioclub.ru/
http://e.lanbook.com/
http://www.intuit.ru/

2. TlpuBecTn mpUMeEpPBI 3aMKHYTBIX U OTKPBITHIX IIAPOB B Pa3HBIX METPUUYECKUX
IPOCTPAHCTBAX.
3. BBINOTHUTH 331aHUS HA CAMOCTOSITENIbHYIO paboTy 110 TEME.

Tema 2. Ilpeoen nocnedosamenvnocmu.

IIpakmuueckoe 3auamue 1.

[Ipegen  mocnegoBaTeNbHOCTA B METPUYECKOM  MPOCTPAHCTBE.
@dyHaMeHTalbHasl MOCIEA0BATEIbHOCTh, MOJHOE METPUYECKOE MPOCTPAHCTBO.
Kpurepnii Komm cxoauMocTy nociaeq0BaTeaIbHOCTH.

Pemenne 3amau NoNe41 -45, 87 — 89, B.II. Jemunosuu «COOpHUK 3a7ad U
YOPAKHEHUI 110 MATEMAaTUYECKOMY AHAIIA3Y».

MeTonnueckre peKOMEH Ialuu.
1. ITpopabGoTaTh JEKIMU MO U3YYEHHOHN TEME.
2. BbINOMHUTE 33JjaHUE HA CAMOCTOSITENIbHYIO padOTy 110 TEME.

IIpakmuuecxoe 3auamue 2.

[Ipenen 4YUCIOBOM MOCIENOBATEIBHOCTH, TEOpEMa O E€IMHCTBEHHOCTH
npenesia 4HCIOBOM TMOCIENOBaTEIbHOCTU. beckoHeuHO wmable, OECKOHEYHO
OOJBIIME TOCJIENOBATENLHOCTH, HX CBOMCTBA. ApudMeTHueckue CBOMCTBA
CXOJIAIIUXCS TIOCTIEIOBATEILHOCTEH.

Pemienne 3agau NeNe58, 59, 68. 69. 78, 79, b.I1. JlemunoBuy «COOpHUK 3a7a4
U yIpaXKHEHUHN 110 MATEMAaTHYECKOMY aHaTU3Y».

Metoauueckue peKOMEHJaluH.
1. Jloka3zaTh TeOpeMy O €IMHCTBEHHOCTH IPE/IeIa YUCITOBOU MOCIEAOBATEIBHOCTH.
2. JlokazaTth TeopeMy O CYIECTBOBAHUM TIpejiesia Yy OrpaHUYEHHONH MOHOTOHHOM
MOCJIEI0BaTEIbHOCTH
3. BrImoaHUTH 3a71aHUE HA CAMOCTOSATEIBHYIO Pa0OTY M0 U3YYEHHOU TeME.

IIpakmuuecxoe 3anuamue 3.

YactruHble TIpeaesbl MOCIEA0BATENBHOCTEN. BEpXHUN U HUKHUAN TIPEAETbI
MOCJIEA0BATEIBLHOCTH.

Pemenue 3ana4 1o teme.

Metoanueckue peKOMEH a1y,
1. Jlokazath Teopemy bomnbiiano — BeiepmTpacca 0 CylnecTBOBAHUNA YaCTUYHOTO
MpeJiesia y OrpaHUYE€HHON YMCIOBOM MOCIIEI0BATEIBHOCTH.

2. BBINOTHUTH 33/1aHUE HA CAMOCTOSITENIbHYIO pa0OTy MO U3yUYEHHOU TeMe.

Tema 3. Ilpeden ¢pynxuyuu.

Ilpaxmuueckue 3anamus 1,2.

[Ipenen ¢bynkuum B Touke mo ['eitHe u mo Komm; SKBUBaIEHTHOCTH ITHUX
onpenenenuii. OMHOCTOPOHHUE TIPE/IEIBI B TOUKE. ApuMETHIECKUE OTIepaIiui HaJ
byakuusmu, umeromuMu npenen. Kpurepuit Komm cymiectBoBanus mpenerna
(GyHKIIUA B TOYKE.



Pemrenne 3amau NoNe402 - 407, 409 — 419, 435 — 439, 471 — 480, B.IIL.
HemunoBnu «COOpHUK 3a/1a4 ¥ yIPKHEHUHN 110 MATEeMAaTUYECKOMY aHATU3Y».
Metoanueckue peKOMEH Il H.
1./loka3aTh SKBUBAJICHTHOCTH OIpeIeNICHU rpeesa GyHKIMU B Touke 1o ['eiine u
o Komm.
2. BBIOJHUTS 3aJ1aHke HA CAMOCTOSITEIILHYIO pabO0Ty 10 U3yUYCHHOM TeMe.

Illpakmuueckue 3auamus 3, 4.

3amedarenbHbIE TIpeaeibl. beckoHeYyHO Maible W OECKOHEYHO OOJbIme
byaknun, TeopeMbl o HuX. CpaBHeHHE OCCKOHEYHO MAalbIX (PYHKITUH.
DKBUBAJICHTHBIE OECKOHEYHO Masble (GyHKIUU. Teopema O Mpesene CIOXHOU
byHKIUH.

Pemenne 3amaa NeNe488, 495, 506, 515, 516, 646 — 651, B.I1. JlemugoBuu
«COOpHUK 33124 U YIIPAKHEHUM 110 MAaTEMaTHYECKOMY aHAJIU3Y.

Metoauyeckue peKOMEHIaluH.

1. Jloka3aTh TeOpeMbl 0 OECKOHEYHO MaJIbIX U OECKOHEYHO OOJIBIINX (PYHKITHSX.
2. Pazo0path 10Ka3aTeabCTBO TEOPEMBI O Mpeiesie CI0KHOU (PYHKIIUH.
3. BhImoJHUTH 33/1aHKE HA CAMOCTOSTEIBLHYIO pa0OTy 10 U3YUYCHHOU TeMe.

Tema 4. Henpepvienocmo (pynkyuu.

Ilpakmuueckoe 3anamue 1.

HenpepsiBHOCTE (QyHKIMH B TOYKe. OIHOCTOPOHHSII HEMPEPHIBHOCT.
Apudmerrueckue onepaluy HaJl HePEePhIBHBIMU (DYHKITHASIMHU.
Pemienne 3amau NeNe662 — 665, 668, 669, 671, 675 - 679, B.II. JemugoBuu
«COOpHUK 33/1a4 U YIPAKHEHUN 110 MATEMATUYECKOMY aHAIIU3Y».

Metoandeckue peKOMEeH1aluu.

1. Jlokazath CBOMCTBO YCTOMYMBOCTH 3HAKa HEMPEPHIBHOUN B TOUKE (PYHKITUH.
2. Jloka3aTb CBOMCTBO JIOKaJbHOM OIPAHMYEHHOCTH HENPEPHIBHOM B TOYKE

byHKIUN.
3. BoinonHUTh 33aHNE HA CAMOCTOSITEIILHYIO pabOTy 110 U3YYEHHOU TeMe.

IIpakmuuecxoe 3anuamue 2.
Touku pa3pbiBa GYHKIHMH U UX KJIacCU(UKAIIHS.
Pemenne 3amau NeNe736 — 738, 741 — 743,745, 747 — 749, B.II. demunosuu
«COOpHUK 33/1a4 ¥ yIPAKHEHUN 110 MATEMATUYECKOMY aHAITU3Y».
Meroanueckne peKOMEHIAlNH.
1. Jloka3aTh TeopeMy O TOUKaxX pa3pblBa MOHOTOHHOW Ha OTpe3ke (QYHKITUH.
2. BBITIOTHUTE 33/1aHKE HA CAMOCTOSITENIbHYIO pa0OTy 10 U3yUYEHHOU TeMe.

IIpakmuuecxoe 3anamue 3.
Teopema 0 paBHOMEPHOW HEMPEPHIBHOCTH (DYHKIIMH, HEMPEPHIBHONW Ha
KoMItakTe (00001eHne Teopembl Kantopa).
Pemenure 3a1a4 Ha paBHOMEPHYIO HEIPEPBIBHOCTb.
MeTtoanyeckue peKOMEH 1Al u.



1. Jloxaszath TeOpeMy O paBHOMEPHOU HEMIPEPHIBHOCTH (PYHKITUH, HETIPEPHIBHOM HA
OTpE3Ke.

2. Pa3oOparp OKa3aTenbCTBO TEOPEMBI O PAaBHOMEPHOH HEMPEpPhIBHOCTH
dbyHKIIMU, HEMPEPBHIBHOM Ha KoMITakTe (00001eHne Teopembl Kantopa).

3. BBIMOTHUTH 331aHKUE HA CAMOCTOSITEIIFHYIO pa0doTy 10 U3yUYEeHHOUW TeMe.

Tema 5. Ilpouseoonan u ougpgepenvyuann.

Ipaxmuueckoe 3ansamue 1.

[TpousBoaHas, ee reomeTpudeckuii cMbicia. OJHOCTOPOHHHUE MPOU3BOJIHBIE.

[TpousBoaHas cioxxkHoi U obpatHoit Qynkuwmii. duddepenurpoBanue GyHKIUH,

3aJaHHON TmapaMerpuueckd. [IpomsBoanbie BhicHMX TOpsAkoB. duddepenmuman

byHKIIMM, TeomeTpudeckuil cmbicn auddepenunana. IlpaBuia BbeIYHCICHUS

muddepennuana. JuddepeHipansl BEICIINX TOPSIKOB.

Pemenne npumepoB Ha quddepeHIpoBaHHe.

Pemenue 3aa4 Ha HaxOXAeHNUE AUPPEPEHLINATIOB.
MeTtoauueckue peKoOMeH1aluu.

1. BblyuuTh TaOIMIy IPOU3BOJHBIX.

2. Jloka3aTh YTBEpXKJECHHE O HENPEPBHIBHOCTH (YHKUUH, AUPPEepeHInpyeMoil B
TOUKE.

3. BriBect ¢hopMyIibl sl MPOU3BOTHON CYMMBI, POU3BEACHUS M YaCTHOTO JIBYX
(yHKUIUH.

4. BbINOIHUTH 3aJjaHUE HA CAMOCTOATENIbHYIO pabOTy MO U3YYEHHOH TEME.

Ilpakmuueckoe 3anamue 2.
[TepBoe u BTOpOE mpaBuiio Jlonurais.
Pemenne 3amau NeNel361 — 1369, B.II. JemumoBuu «COOpHUK 3amad H
YOPaXHEHUW 110 MAaTEMaTUYECKOMY aHAIIU3Y».
Meroanueckue peKOMEH 1Al K.
1. BeimonHUTh 3ajaHMe HA CaMOCTOATENBHYIO paboOTy MO  PacKPBITHIO
HEOMNPEECICHHOCTEM.

IIpakmuueckoe 3anuamue 3.

@opmynbl Teitnopa 1 MakinopeHa ¢ ocTaToyHbIM 4ieHOM B gopme Ileano u B
dbopme Jlarpanxa. Paznoxenue anemeHTapHbIX GyHKIUM o hopmysie MakiiopeHa.
Pemenue 3amau NoNel376, 1378 — 1380, 1384, 1388, 1392, B.II. JlemunoBuu
«COOpHUK 33/1a4 ¥ yIPAKHEHUN 110 MATEMATUYECKOMY aHAITU3Y».

MeToanueckre peKOMEH Ialuu.
1. BpImosHUTE 3a/1aHke HA CAMOCTOSITEIIbHYIO pabO0Ty 10 U3yUYEHHOU TeMe.

Ilpakxmuueckoe 3anamue 4.

[TonsiTue nokambHOTO SKCTpemyMa. BrwimykimocTs rpaduka dyHkuun. Touku
nepernda rpapuka GyHkmuu. AcuMntoThl Tpaduka ynkiuu. HeoOxomumoe u
JIOCTaTOYHOE YCJIIOBHE CYIIECTBOBAHUS HAKIIOHHOW aCUMITOTHI.

HccnenoBanne GpyHKIU ¢ TOMOIILI0 TudPepeHInanTbHOTO NCYUCICHHUS.



MCTOI[I/I‘-IGCKI/IG PECKOMCHAAIINU.
I. I[OKaBaTB H€06XO,III/IMOC U JOCTATOYHOC YCIIOBHUC CYIICCTBOBAHUA HAKJIOHHOM
ACHUMIITOTHEI.
2. BbINOJHUTH 3aJaHUC Ha CaMOCTOATCIIBHYTO pa60Ty I10 HSYqGHHOﬁ TCMC.

TpeOoBaHUsA K PEMTHHI-KOHTPOJIIO

B Teuyenue cemectpa KOHTpOJIb 3HAHUM OCYIIECTBISETCS B JBa 3Tama (2
MOJYJIs1), B KOHIE CEMECTpPa MPOBOAUTCS 3K3aMeH. MakCUMaabHO BO3MOKHBIN Oaut
3a quciuIUInHY paBeH 100, MakCHMaTbHOE KOJIMYECTBO OAIITIOB 32 KXl MOYITh
paBHo 30, 3a sk3ameH — 40.

IlepBblii cemecTp

1. Texkyumii KOHTPOJIb YCIIEBA€MOCTH

Coaep:xaHue caMOCTOAITEIBLHOI padoThI
1. Pemenue 3aa4 Ha METOJ MaTeMaTUYECKOW MHAYKIIMU U OMHOM HbroToHa.
2. OnageHue OCHOBHBIMU ITOHATUSMH TEOPUH MHOKECTB.
3. OBnageHue MOHATHEM IpEAEa MOCIEI0BATEIBHOCTH; PELIEHUE OCHOBHBIX
THUIIOB 33J1a4 TEOPUU NOCIIEOBATENBHOCTEN.
4.0BnageHue NOHATHEM npeaena QyHKuuu. Berancienne npenenoB QyHKIHM.
5.HenpeprsIBHOCTh PYHKIIMU; UCCIENOBAHNE (PYHKIIUI HA HEMPEPHIBHOCTb.
6.OCcBOEHME OCHOBHBIX CIIOCOOOB UM TPUEMOB HAaXOXKACHHUS MPOU3BOIHBIX
dbyukiuit. Pemenue 3agay Ha mnpuMEHEHHE Mpou3BogHONM M AuddepeHimana
(GyHKUIHU.
DopMBbI IPOBEICHUS CAMOCTOATEIbHON PA0OThI:
- JIOMalIHKuEe 3a7aHus (U3yyeHHUE JUTEpaTypbl 10 TeMaM, PelIeHUEe MPUMEPOB U
3a7a4);
- HanrcaHue pedeparos;
- BeinoiHeHue PI'P;
- IOAATOTOBKA K KOHTPOJIbHBIM paboTam;
- IOArOTOBKA K 3K3AMEHY.
@®opMBbI KOHTPOJIS CAMOCTOATEIbHOI Pa0dOThI:
- MpOBEpKa U co0ece0BaHUE N0 pe3ybTaTaM BbINOJHEHHUS JOMAIIHUX paldoT;
- MPOBEJEHUE U MPOBEPKA KOHTPOJIbHBIX padoT;
- o0cyxeHue pedeparos;
- MpOBEpKa U 00CYKJEHUE pacueTHO-TpaPuUIECKUX padoT;
- IPYUEM SK3aMEHOB.
Tunosbie BapHaHTBI Py0e:KHBIX KOHTPOJIbHBIX padoT
Bapuanm 1.
1). loka3ath, 4t0 1° +3° +5° +..+(2n—1)’ =n>(2n* -1).

2). lecToit wieH pa3ioKEeHUs paBen 5600. Haiitu x.

1 8
2lgx
——tx
x23/x2 j

3). lokazatk, uto (AN B)x(CND)=(AxC)N(BxD).



4). oxkazatb, yTo [ JitoOoM QyHKIMHU f BepHO f(AUB)= f (AU f(B).
5). Haiitu
a) lim 75001 6) lim 23" B) lim 222"

n—® n-+1 noo 03" n—>o0 n!

Bapuanm 2.
1). ChopmynupoBaTh ¢ TOMOIIHIO0 HEPABEHCTB YTBEPKACHHUE lim = f(x) =oo.

2). Haittu

} x+2 x—4
a) lim . +—
=l (x"=5x+4 3(x" -3x+2)

0) lim w )
=0 (sinx)”
3). Ilycte f(x), g(x) - HENpepbIBHBI B TOUKE x,. JloKa3aTh, 4TO f(x)-g(x) -
HENpepbIBHA B TOUKE X, .

4). C moMomIbIo “&— 5 — paccy K IeHHil 10Ka3aTh HENPEPHIBHOCT (PYHKIIUU +/x

5). Haiitu npousBoHbIe GyHKINNA

a) y =arccos(sin” x) 6) y=x"".
2. [IpomekyTOUHAsI ATTECTALHSI

Bomnpocs! k 3k3amMeHny (3umMHASA ceccusi, 1 Kypc)

1. MHuoxectBa. Onepauuu HaJa MHOXECTBaMH. JlekapTOBO MPOM3BEICHUE.
OtoOpaxenue, QyHkuusi, oOpaTHas (QYHKUHS. OKBHBAJICHTHOCTh MHOYECTB.
CueTHbIE MHOKECTBA, UX CBOMCTBA. CYETHOCTh MHOKECTBA PALIMOHAJIBHBIX YHCEIL.
HecuetHocth MHOXecTBa Touek wuHTepBana (0,1). MHoxkecTBO MOUIHOCTU
KoHTUHYyMa. Teopema Kanropa-bepHiureiina (6e3 nokasarenbcTBa). MOIIHOCTh
MHO’KECTBa BCEX MOJMHOKECTB HEIyCTOI0 MHOKeCTBa (0€3 10Ka3aTenbCcTBa).

2. BemecTBeHHbIE 4YHMCIA; JACCATHUYHAS 3allUChb BELIECTBEHHOI'O 4YHCIA,
OCHOBHBIE CBOMCTBA BEIIECTBEHHBIX uHceNl. AkcuomMa ApXrWMena; CBOMCTBO
HEIPEPHIBHOCTH.

3. BepxHue 1 HWKHUE TPAHU YUCIIOBBIX MHOKECTB, NX XapaKTEPUCTHYECKHUE
cBoiictBa. Teopema O CyIIECTBOBAHMM TOYHOW BEPXHEW (HMKHEN) TpaHd y
OTPaHUYEHHOI'O0 CBEpXy (CHM3y) UHMCIOBOro MHOXecTBa. OrpaHUYEHHBIE
OTOOpa)KEHUS, BEPXHUE U HHXKHHUE TPAaHU OTOOpaXKEHUSI.

4. TloHdaTue pacCTOsiHUA; METPUUYECKOE MPOCTPAHCTBO. BekTtopHoe
MIPOCTPAHCTBO; HOPMa, HOPMUPOBAHHOE MPOCTPAHCTBO. 3AMKHYTBIM, OTKPBITHIN
1iap B METPUYECKOM IIPOCTPAHCTBE, IPUMEPHI.

5. Ilonartue mpenena MoOCIENOBAaTENBHOCTH B METPUYECKOM IMPOCTPAHCTBE.
@yHIaMEeHTaIbHAS MOCIE0BATENIBHOCTb, IOJHOE METPUUYECKOE MPOCTPAHCTBO.

6. Ilpenen 4uCNOBOM MOCIEAOBATEIBHOCTH, TEOPEMA O E€AMHCTBEHHOCTH
npenena  YHCIOBOM MOCHeAOoBaTeIbHOCTH. beckoHeuyHO Manble, OECKOHEYHO



OonblllMe TOCIEeNOBAaTeIbHOCTH, HX CBOWCTBA. Apu(pMeTHYecKrue CBONCTBA
CXOJAIINXCS MOCIEI0BATEIBHOCTEMN.

7. IlpenenbHbBIM MEPEXOJ B HEPABEHCTBAX. leopemMa O CYyILIECTBOBAHUU
npezena y OrpaHM4eHHOM MOHOTOHHOM MOCIEA0BaTENbHOCTH. YHcio “e”.

8. Teopema bosnbnano - Beliepmitpacca 0 CyIIECTBOBAHUM YaCTUYHOTO
npenena y OrpaHuYCHHOM YMCIIOBOM MOCIEAOBATEIbHOCTA. BEpXHUM M HUKHUU
npenensl. Kpurepnii Komm cxoauMocTu nociaeqoBaTeaIbHOCTH.

9. Ilpenen pynkuu B Touke 1o I'eitne u mo Komm; SKBUBaIEHTHOCTh ATUX
onpenaeneHuii. OMHOCTOPOHHUE MPEAEIHI B TOUKe. AprudMeTndecKue onepauu Haj
(GYHKIUSAMEI, UMEIOIIUMU TPEIEI.

10. Kpurepuit Ko cymectBoBanus npesena GyHKINN B TOUYKE.

11. 3ameuaTenbHbIE TTPEACIBI.

12. beckoneyHo Maible U 0€CKOHEYHO OoJbIINe (HYHKIUU, TEOPEMBI O HUX.
CpaBHeHHE OECKOHEYHO MabIX (YHKIMHI. DKBUBAJICHTHbIE OECKOHEYHO Mallble
byHKIUU.

13. Teopema o npejene cnoxXHOU QYHKIIUH.

14. HenpepslBHOCTh QyHKIMHM B TOUYKe. OIHOCTOPOHHSAS HENPEPHIBHOCTb.
ApudmMernueckre omnepanud Haja HenpepbiBHBIME  QyHKIusMu. CBoiCTBa
YCTOMYMBOCTU 3HAaKa HENpephIBHOW B TOuke (QyHKIUH. CBOWCTBO JIOKAIbHOM
OTPaHUYEHHOCTU HENpepblBHOW (GyHKUUU. HenpepplBHOCTh 3J€MEHTapHBIX
(GyHKUIHH.

15.Touku pa3pweiBa QyHKIMH U UX Kiaccuduxanus. Teopema o Toukax
pa3pbeiBa MOHOTOHHOW Ha OTpe3Ke (PYHKIIMH.

16. IlepBas reopema Koiu (0 mpoxokaeHun pyHKIIMU Yepe3 HOJIb PU CMEHE
3HAKOB).

17. Bropas teopema Komm (0 mpoMexyTOYHOM 3HAUYEHHUU HENMPEPHIBHON
byHKINN).

18. IlepBas Teopema Beiiepmrpacca (00 orpaHUYEHHOCTH HEMIPEPHIBHON Ha
oTpeske QyHKIIUN).

19. Bropas teopema Beiiepmirpacca (0 JOCTHXKEHHH BEPXHEH W HIDKHEH
I'paHu HEMPEPHIBHOM Ha OTpe3ke PyHKUIMEN).

20 PaBHOMmepHass HempepbIBHOCTh. Teopema KaHTOpa 0 paBHOMEpHOM
HENPEPBhIBHOCTH (PYHKIIMU, HENPEPHIBHON HA OTpPE3KE.

21. CBolicTBa OTKPBITBIX M 3aMKHYTBIX MHOKECTB. KOMMaxT.

22. Jlemma bopens O KOHEYHOM IIOKPBITUM KOMIAKTa OTKPBITBIMU
MHOKECTBaMU. DKBUBAJIEHTHOCTH JIBYX OINPEIECICHUI KOMIaKTa.

23. Teopema 0 paBHOMEPHOW HENPEPHIBHOCTH (HYHKIIMH, HENPEPHIBHON Ha
Kommnakte (00o01enne TeopeMbl Kantopa).

24. IlpousBomHas, €€ TeOMETPUYECKH cMbIcI. OIHOCTOPOHHHE
npousBoaHble. HempepbiBHOCT,  (yHKIMHM, auddepeHnupyeMoil B TOUKE.
[TpousBoHast CyMMBI, TPOU3BEACHUS U YACTHOTO ABYX (DYHKIIMA.

25. [TlpowsBomHas cioxHOM U oOpatHOM ¢dyHkumil. I[IponsBomHbIE
aneMmeHTapHbix  ¢yHkiuid.  JuddepenmmpoBanve  QyHKIMuM,  3amaHHOMN
napamMeTPUUYECKH.

26. [IpousBoanbie BeicINX MOpsiakoB. Dopmyna Jleibaua.
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27. Muddepenmman (HyHKIUH, T€OMETPUUECKU cMbIca auddepeHnmana.
[IpaBuna Beuncnenus auddepennnana. HMHBapuaHTHOCTH (GOPMBI  MEPBOTO
nuddepennana. uddepeHimansl BRICIIMX MOPSIKOB.

28. Jlemma JlapOy o Bo3pacTaHUM U YObIBAHUU (YHKIIMU B TOUKE.

29. Teopema @epma 0 JOKATBHOM dKCTpeMyMe (QYHKIIHH.

30. Teopema Posist 0 Hysi€ TPOU3BOTHOM.

31. Teopema Jlarpamxka (popmyna KOHEUHBIX TpupainieHuit). Teopema o
TOYKaX pa3pblBa NPOU3BOJHON HA MHTEpBae (0€3 JOKA3aTeIbCTBRA).

32. Teopema Kormmu (06001eHHas (hopMysia KOHSYHBIX TPUPAIICHUH ).

33. IlepBoe u BTOpO€e npaBuiio Jlonuras.

Bropoii cemecTp

1. Texkyumii KOHTPOJIb YCIIEBA€MOCTH

ConepskaHue caMOCTOSITEIbHOH PadOTHI

Pemenue 3anay Ha npumenenue Gopmyin Teinopa u MakiopeHa.
UccnenoBanue rpadukoB PyHKITUN U OTHICKAHUE SKCTPEMAIbHBIX 3HAUCHUH.
WuTerpupoBanue pa3andHbIX KIacCOB (PYHKITUH.

BriunciieHne onpeaeneHHbIX HHTErPANIOB; PEICHHE 3aa4 Ha TPUMEHEHUE
OTPEICICHHBIX UHTETPAJIOB.

HccnenoBanrie HECOOCTBEHHBIX MHTETPAJIOB HA CXOIUMOCTb.

Pemienue 3a1a4 o Teopun PyHKIIUMOHATBHBIX PsIIOB (001aCTh CXOIUMOCTH
(YHKIIMOHATBHOTO Psia; pABHOMEPHASI CXOJIUMOCTD; CTETICHHBIE PSIbI).
@opMbI IPOBEIEHUSA CAMOCTOATEIbHOI PadOThI:

- JIOMAIIHKE 3aJjaHus (U3yUYCHHE JIUTEPATYPHI MO0 TeMaM, PEIICHUE TPUMEPOB U
3a7a4);

- HaricaHue pedepaTos;

- IOJITOTOBKA K KOHTPOJIBHBIM paboTaM.

D®opMBbI KOHTPOJIAA CAMOCTOATEIbHOM PadoThI:

- MpOBEpKa U cobeceI0BaHue IO pe3yIbTaTaM BBIMOJHEHUS JOMAIIHUX PaboT;
- IPOBEJICHUE U MPOBEPKA KOHTPOJIBHBIX PadoT;

- o0cyxaeHue pedepaTos.

Tunosbie BapuaHThI py0es;KHbIX KOHTPOJIBbHBIX PadoT
Bapuanm 1.
1). Ilonb3ysich paznoxenueM o popmyse MaknopeHa, HAMTH

. 1—=(cosx)™
lim % .

x—0 X

2). Tloctpouts rpaduk GyHKIHE y =~/x> +x+1+vx> —x+1.

dx
3). Haiitm 7 = .
J.x+\lxz —x+1
2
4). Haiitu 1 =.[C.OS * dx.
sin4x



5). BeiBecTu pexyppeHTHYI0 (OpMyITy AJIsl BBIYMCICHUS UHTErpaia

= d’j (n>2).
cos” x
Bapuanm 2.
1). BBIYMCINTE UHTETPAIIBI
2 1
dx
a) | —— 0) |x-arctgxdx.
'!. xvx® -1 '([
V3

2). C noMo11IbIo ONpeACTICHHOTO HHTErpaia HalTu peaen

lim l( /1+l +1/1+z +ot 1+ 2).
oo p n n n
2

3). Haiftu momanb GUrypsl, 3aKII0UEHHON MEX Iy apadojaMu y = 4x°, y = %

U IIPSIMON y =2.
4). Halitu qiuHYy TUHUHR  y(x) = j\/coszt dt, 0<x< % .
0

5). UccnenoBatrh cXO0QUMOCTb UHTETpaja TL
0 '\/)C3 + X
Bapuanm 3.
1). UccnenoBath Ha CXOUMOCTD PSIJIBIL:
> 1 (n+1)" . 3.5.7....(2n+1) “ ncos® n
a — b c
) 22"( j ) Z2-5-8~...-(3n—1) )2

3
n=1 n n=l1 n=1 N +5

2). Onpenenuts 061acTh CXOAMMOCTH (DYHKIIMOHAIBHOTO psaa . . 1(2 : J ‘
A+ X+

o  COSHX
3). Haiftu o6nacTh cX0AMMOCTH psifia Z . UccnenoBats Ha aOCOIIOTHYIO
n=l NN
CXOQUMOCTb.
- X
4). loka3aTh paBHOMEPHYIO CXOJIUMOCTh Psifa » ———, 0<x<+o.

Sl+n'x
5). Hanmucatp pa3noskeHue B CTETIEHHOM Psii OTHOCUTENIBHO X (PYHKITUN
X
A-x)1-x*)"
2. IIpomekyTOUHAS ATTECTALUSA
Bomnpocs! k 3k3ameny (J1eTHss ceccusi, 1 Kypc)
1. ®opmynsl Telnopa u MakinopeHa ¢ ocTaTouHbIM uieHOM B popme [leano.
2. ®opmymna Teitopa ¢ ocTaTouHbIM UiieHOM B opme Jlarpanxa.
3. Paznoxenue anemeHTapHbix GpyHkiuil o Gpopmyne Makiopena.
4. HeoO6xoauMoe ¥ TpU JOCTATOYHBIX YCIOBUS JOKAIBHOTO KCTPEMYMa.
5. Bemyknocts rpaduka ¢GyHkiuu. JloctarouyHOe YCIOBHE BBIMYKIOCTH
rpaduka QyHKIHIH.
6. Heobxoammoe 1 Tpu T1OCTATOUHBIX YCIOBHS TOUKHU Teperuoa.



7. AcumnToTthl Tpaduka ¢yskmmu. HeoOxomumMoe M JAOCTaTOYHOE YCIIOBHE
CYILIECTBOBAHMS HAKIIOHHOW aCUMITOTBHI.

8. IlepBooOpa3nass u HeompeaeneHHbII uHTerpai. (OCHOBHBIE CBOMCTBa
HEOIPEAEIECHHOT0 MHTErpaia. 3aMeHa IEPEMEHHOM B HEOIIPEAEICHHOM UHTErpaie.
@opMysia UHTETPUPOBAHUSA 110 YACTSIM.

9. Omnpenenennpiii uHTerpan Pumana. Heunterpupyemocte mno Pumany
HEOTpaHWYEHHOU Ha OTpe3ke GYHKIMU. BepxHsis U HUKHSAS UHTETPAIbHbIE CYMMBI
HapOy, ux cBorictBo. OcHoBHas jiemma JlapOy.

10. HeobGxoaumbie U JTOCTAaTOYHBIE YCJIOBHS HMHTETPUPYEMOCTH (PYHKIIHH TIO
Pumany. Teopema 00 MHTErpHpyeMOCTH HeENpepbIBHOM (QyHKuuu. Teopema 00
UHTETPUPYEMOCTH MOHOTOHHOM (PYHKIIHU.

11. CpolicTBa OnpeeIeHHOr0 HHTErpaa.

12. OueHkW OIpEAeICHHBIX WHTErpajgoB, HHTETPUPOBAHHE HEPABEHCTBA.
[TepBas popmyna cpeHEro 3Ha4EeHUS.

13. MHTerpan c nepeMeHHbIM BepXHUM npenenoM. [IponsBogHas naTerpana no
nepemMeHHOMY BepxHeMy Tmpeaeny. @dopmyna Hprorona-JleiOnuma. 3ameHa
NIEPEMEHHOM 1101 3HAKOM OIIPEIEJIEHHOT0 nHTerpaiia. [I[paBuiio MHTErpupoOBaHus 110
4acTsIM JJI ONPEIEIEHHOTO UHTETpaa.

14. OcTaTounslii uneH ¢hopmysbl Telaopa B HUHTErpadbHOM opMme.

15. HepaBenctBo FOnra, HepaBeHcTBa ['enbaepa 1 MUHKOBCKOTO 1 CYMM U
UHTErPaJIOB.

16. UWurterpan Crunrbeca. HeoOxoaumoe ©  JOCTATOYHOE  YCIIOBHE
uHTerpupyemoctd ¢pyHkuuu no Crunrbecy. OyHKIMM OTpaHUYEHHOW BapUalUu.
CaoiicTBa nHTerpana Ctuirbeca.

17. IlpunokeHus: ONpeaeICeHHOTO HHTErpaia:

- BBIUHCIICHUE TUIOMIAICH: KPUBOJHMHEMHOW Tpamnelnuu; KPUBOJIUHEHHOU
Tpareuny, Korja BepXHss rpaHulla 3a/laHa B apaMeTPUYECKOM BHUJE; IJIOMIA/Ib B
MOJISIPHBIX KOOPANHATAX;

- JUIMHA JyTW KPUBOW; MJIMHA JyrM KPUBOM, KOTJa KpUBas 3ajlaHa B
napaMeTpuYeCcKOM BU/JIE; JJIMHA JyTU KPUBOM, B MOJSPHBIX KOOPAUHATAX.

18. HecobcTBeHHBIE MHTETpaNIbI TIEpBOro M BTOporo pojaa. Kpurtepuit Komm
CXOJMMOCTH HECOOCTBEHHBIX MHTETpasioB. AOCONIOTHAsI M YCJIOBHAsI CXOAUMOCTb
HECOOCTBEHHBIX MHTETPAJIOB.

19. Ilpu3Haku CXOIMMOCTH HECOOCTBEHHBIX MHTETPAIOB (OOIIMI M YaCTHBIN
MPU3HAKKU CpaBHEHUS; Tpu3HaK AoGens-Lupuxie). 3aMeHa nepeMeHHON Mo 3HAKOM
HECOOCTBEHHOIO HWHTErpajia; WHTErPUPOBAHUE MO YACTSIM HECOOCTBEHHOI'O
WHTETrpana.

20. T'maBHOe 3HaueHHEe HECOOCTBEHHOro uHTerpaisa. WHTerpupyemMocTb
¢bynkuuu no Komm.

21. YwucnoBoil psAl, CXOAUMOCTb U PACXOAUMOCTb. ['apMOHUYECKUH psi.
Heobxonumoe ycinoBue CXOOMMOCTH psiga. ApudMeThdeckue IeUCTBUS CO
cxomssmumucs pagamu. Kpurepuii Komm cxoquMocTi 4MCcaoBoro psiaa.

22. IlpusHaku cpaBHEHUs YUCIOBBIX psioB. [Ipusnaku Jlamambepa u Ko
CXOJUMOCTH psaa.



23. AGcomoTHas U yCIIOBHAS CXOIMMOCTD psia. [lepeMecTuTenbHblIi 3aKOH AJ1s
abcoyroTHO cxoxsmierocss psga (6e3 jgokazarenscTBa). Ilpusnak JleiOoHuia
CXOAMMOCTH 3HaKouepenaytouerocs psaa. [lpusnax Iupuxie (6e3 qoka3zaTenbCcTBa).
[Tpu3nak Abens.

24. @OyHKIMOHANbHBIE IOCIEAOBATEIBHOCTH U psabl. [lotodueunas wu
paBHOMEpHAs CXOAMMOCTh MOCJIEI0BATEILHOCTEN U PSIIOB.

25. Kpurepuii Ko paBHOMEpHON CXOIMMOCTH MOCIIEI0BATENBHOCTH U PSAA.
Heobxoammoe yciioBre paBHOMEpHOU cxonuMocTy psiga. [Ipusnak Beliepmrpacca
pPaBHOMEPHOU CXOAMMOCTH (YHKIIMOHATIBHOTO Psijia.

26. Teopema 0 HEMPEPHIBHOCTH CYMMBI (TIPeeNbHON (HYHKIIMK) PABHOMEPHO
cxopserocs psiaa (pyHKIIMOHAILHON MOCTIEA0BATEIHHOCTH).

27. Teopema 00 HHTETPUPYEMOCTH CyMMBI (TTpeieIbHON (PYHKIIMN) paBHOMEPHO
CXOJSILErocs Ha oTpe3ke psiaa (PyHKIIMOHATHHON OCIEI0BATEIBHOCTH).

28. Teopema o muddepeHuupyemMoctd CyMMbl (TIpeAeIbHON (PYHKIIUN)
CXOJSILErocs: Ha oTpe3ke psia (PyHKIIMOHATBHON OCIEI0BaTEIbHOCTH).

29. Crenennsle psansl. [lepBas Teopema AGens. Pannyc u muHTEpBaiI CXOAUMOCTH
CTENEHHOT0 psia. Teopema 0 paanyce CXOAUMOCTH CTEHEHHOro psiaa. GopMyiibl
JUISL BBIYMCIIEHUS pajiiyca CXOAUMOCTH CTEIIEHHOTO psja.

30. Bropast reopema Aberns.

31. ®yHknus, aHanUTH4YeCKas B TOYKe. EJMHCTBEHHOCTh MpeACTaBICHUS
AaHAJIMTUYECKOW B TOYKe (YHKIMU CTENEHHBIM psAAOM. Teopema O MOYWIEHHOM
mupepeHInpOBaHUN U UHTETPUPOBAHUM CTEIIEHHOTO PA/IA.

32. Pangel Teiinmopa m Maknopena. Heobxoaumoe W JOCTATOUYHOE YCIOBHE
pa3noXXUMOCTH  (yHKUMM B  creneHHoOWM  psan. Ilpumep  GeckoHE4HO
mupdepeHurpyemMoil pyHKIIMM, HE SBISIFOLIEHCS aHANUTHYECKOW. PaznoxeHue B
psaa MaksopeHa HEKOTOPBIX AJIEMEHTAPHBIX (PYHKIUH.

Tperuii cemecTp
1. Texkymmii KOHTPOJIb YCIIEBA€MOCTH
Coaep:xaHue caMOCTOATEILHOI padoThI
1. Brrurcienre NOBTOPHBIX U JBOMHBIX MPEIEIIOB.
2. UccnenoBanne pyHKIMI MHOTHUX MIEPEMEHHBIX Ha HEMTPEPHIBHOCTb.
HudbdepenumpoBanue GyHKIINUNH HECKOIBKUX MTEPEMEHHBIX.
3. Pewrenue 3aay Ha rcnoiib3oBanue Gpopmyiibl Teitnopa ans GyHKIMiA
HECKOJIbKHX MEPEMEHHBIX.
4. HaxoxneHue 3KCTpeMyMOB (DYHKIIMI HECKOJIBKUX MEPEMEHHBIX (0€3yCI0BHOTO
U YCIIOBHOTO).
5. Pemienue 3a1a4 Ha 3aMEHY NIEPEMEHHBIX.
6. Beluucienue KpaTHbIX HHTETPAJIOB.
@opMbI IPOBEIEHUSA CAMOCTOATEIbHOI PaA0OTHI:
- TOMAIIHUE 3a7aHus (U3y4YEeHHE JIMTEPATypPhI [0 TEMaM, PELIEHUE IPUMEPOB U
3a/1a4);
- HarrcaHue pedepaTos;
- IOATOTOBKA KYPCOBBIX paboT;
- IOATOTOBKA K KOHTPOJIbHBIM paboTam;




- IOAITOTOBKA K 9K3aMEHY.
D®opMbI KOHTPOJISI CAMOCTOSATEJILHOM PA0OThI:
- MpOBEpKa U codeceI0BaHuE M0 pe3yabTaTaM BBINOJHEHUS JOMAIIHUX padoT;
- IPOBEICHUE U MPOBEPKA KOHTPOJILHBIX padoT;
- o0cyxaeHue pedepaTos;
- IpOBEpKa U 00CYKIEHHE KYPCOBBIX padoT;
- IPUEM SK3aMEHOB.
TumnoBble KOHTPOJIbHBIE PA0OTHI
Bapuanm 1.
1). Haiitu limlirrblu(x, y) H lyiirglviglu(x, ¥), eciu u(x,y)=log (x+y), a=1, b=0.

x—a y—>
2). Iloka3atsb, 4To npu x — 0,y —0 QYHKIUSA z = YTV moker CTPEMUTHCS K
xX=y
aro6omMy npezeny. [Ipu kakom npuOIMKEHUH TOUYKH (x, y) K TOUke (0,0) limz=3,
limz=2, limz=1, limz=-2 ?
3). Haitn dz, ecmu z= f(u,v), ThAC u =In(x" —y*), v=xp°.

4). BeraucauTs npuOImkeHHoO (1,02)° - (2,03).

5). Haiitu yron Mexay rpaiueHTaMu QyHKIIUU [ = - B TOYKax

X'y 4z
A(1;2;2) m B(-3;1;0).

6). Haiitu mponsBogHyto pyHkmu f =zy’z’ B Touke M(3;2;1) mo
HaIpaBJICHUIO BeKTopa MN , tae N(7;5;1).

Bapuanm 2.

1). lokazaTh, 4TO €CJId YpaBHEHUEM f(x—az,y—bz)=0,Tn€ f(u,v)-
muddepennupyemast GyHKUUS, a,b- TOCTOSIHHBIC, OTPEEISAETCS
nuddepenuupyemas QyHKIUsS z(x, y), TO OHA YJIOBJIETBOPSET YPAaBHEHUIO

0z oz
a-—+b-—=1.
ox oy
2). IlpeoOpazoBaTh ypaBHEHHE, BBOJISI HOBbIC HE3aBUCHMBIC IEPEMECHHBIC u,V
Oz 0z x
X —ty-—==, u=2x-z°, y=-2,
ox oy z z

3). Haiitu ycnoBHBIN SKCTpeMyM QYHKIIUH u = x° — y> OTHOCHUTEIHHO
YpaBHCHHUA CBsA3BH  2x—y—3=0.

4). I3MeHUTh NOPSAA0K UHTETPUPOBAHUS B IOBTOPHOM MHTETPAJIe
0 2,/ y+l1

[av [fxy)ax.
-1 W

2. IlpoMekyTOYHAA aTTeCTAIUS

Bomnpocs! k 3k3aMeHy (3UMHSAS ceccusi, 2 Kypc)

1. ITpenen nocneaoBaTeIbHOCTH TOYEK IPOCTPAHCTBA R". JleMMa 0 CXOOAUMOCTH
IIOCJIEAOBATEIBHOCTH  TOYEK B IpOCTpaHcTBE  R".  (DyHIaMeHTalIbHas
[IOCIIEOBATEIBHOCTh  TOYEK B R". Jlemma o  (QyHgameHTaIBHOU



nocnenoBarenpbHocTh. Kputepuin Komm cxoaumMocTu mOCaea0BaTeIbHOCTA TOYEK
npoctpancTBa R". Teopema bonbpuano — Beliepurpacca.

2. llpenen ¢dynkuuu n mnepeMeHHbIXx B Touke no Iledine u mo Komwu;
HKBUBAJICHTHOCTh O3TUX ONpeneieHud. ApudMeThyeckue ornepanuud  Haj
GyHKUIMSIMHY, UMEIOIIUMU TIpeie. beckoHedHo Masnble PyHKIIMU N IEPEMEHHBIX.

3. Kpurepuit Ko cymiectBoBanus npezena GyHKIMU n IEPEMEHHBIX B TOUKE.

4. IToBTopHBIE Npenensl. TeopeMa 0 CyleCTBOBAHUU TOBTOPHOTO MIPEAEIA .

5.HempepsiBHOCT, ~ (DYHKIIMM  HECKOJBKMX  TEPEMEHHBIX B  TOYKE.
Apudmernueckue omnepanud HaJ HEMPEPHIBHBIMU (QyHKIHMsIMU. HempepbrIBHOCTH
cinoxHo ¢GyHKuA. Teopema 00 YCTOWYMBOCTH 3HAKa HEMPEPHIBHOW B TOYKE
byaknun. Teopema 0 TPOXOXKIESHWW HEMPEPBHIBHOW (PYHKIIMK dYepe3 Jro0oe
IPOMEKYTOYHOE 3HAYECHHE.

6. IlepBas Tteopema Beiliepmrpacca (00 orpanudeHHOCTH (QYHKIIWH,
HEIPEPHIBHON HA KOMIIAKTE).

7. Bropas Teopema Beliepuitpacca (0 JOCTHKEHUH HETIPEPHIBHOM Ha KOMITAKTE
GbyHKIMEH CBOUX TOYHBIX FPaHel).

8. PaBHOMepHas HenpephIBHOCTh (YHKIIUUA HECKOJIBKUX MEpeMEHHBIX. Teopema
KanTtopa o paBHOMEpHON HENPEPHIBHOCTH (HYHKIIMU, HETTPEPHIBHON HA KOMITAKTE.

9.Yactueie mnpousBoaHble, Juddepenmupyemocts (yHKIUM HECKOJIbKUX
nepeMeHHelX.  TeopemMa O  CyIIECTBOBAHMM  YacTHBIX  HPOU3BOIHBIX
mupdepenuupyemoir B Touke ¢pyHkuuu. HenmpepbiBHOCTE auddepeHuupyeMoi B
touke ¢pyHkiuu. Jloctatounoe ycnoBue auddepeHupyemMoctd GyHKIIUN B TOUKE.
Juddepenunan GpyHKINHA HECKOJIBKUX MTEPEMEHHBIX.

10. AuddepenumpoBanue cinoxHol GpyHKkunu. OqHOpOAHbIE PYHKIIUU CTENEHU
p. Teopema Diinepa 06 ogHOPOAHBIX PYHKIMAX. IHBapHaHTHOCTH (DOPMBI IEPBOTO
mupdepenunana. IlpomsBogHas mno Hanpasienuto. [panuent. Teopema o
MPOU3BOTHON (DYHKIIMH 110 HATIPABJICHUIO TPAUEHTA.

11. YacTHbIEe IPOM3BOAHBIE BHICIIMX NOPSAKOB. TeopeMa 0 paBeHCTBE YaCTHBIX
MPOU3BOAHBIX JABaXIbl AuddepeHiupyemMorr B Touke (yHkmuu. JloctaTtouHoe
yCIIOBUE€ pPAaBEHCTBA CMENIAHHBIX TPOU3BOAHBIX (ciayyalh QYHKIUM JABYX
NMEepPEeMEHHBIX M ciydail (QyHKIMH n nepeMeHHbIX). JuddepeHimansl BeICIIUX
HIOPSIIKOB.

12. ®opmyna Teitnopa ¢ octaTouHbiM WwieHoM B ¢opme Jlarpanxa. @opmyna
Telinopa ¢ octarouHbIM wieHoM B hopme [leano (6e3 moka3aTenncTBa).

13. TlonsiTue nokanbHOrO 3KCcTpeMyma. HeoOxomumoe ycioBHE JIOKaJIbHOTO
KCTpEMyMa.

14. JlocTaTO4uHOE YCIIOBUE JOKAIBHOTO SKCTPEMYMa.

15.Ilondate ycinoBHOro »skcrpemyma. Merton MHoxuTenen Jlarpanxka,
HE00XO0MMOE yCIIOBUE YCIOBHOIO SKCTPEMYyMa.

16. JlocTaTouHbIE YCIOBUS YCIOBHOTI'O 3KCTPEMYyMa.

17. KacaTenpHas MI0CKOCTh; HOPMAJIbHBIN BEKTOP.

18.Ilonsitue GyHKIMHU, 3aJaHHON HesBHO. TeopemMa 0 HESIBHOW (DYHKITMHM ISt
CJIydasi a) OJJHOTO YpaBHEHUS C ABYMsI IEpEMEHHBIMU; 0) OAHOTO ypaBHEHUS ¢ (n+1)
IIEPEMEHHOM.



19. HesaBuble (QyHKIMH, OMNpeAensieMble CHUCTEMOM (PYHKIIMOHAIbHBIX
ypaBHeHu#. TeopemMa 0O CyIIECTBOBAHMM HESBHBIX (YHKUUNA, OMNpeesieMbIX
cUCTEMOM ypaBHeHUH (0e3 0Ka3aTeNbCTBa); BHIYUCICHUE YACTHBIX MPOU3BOIHBIX
GyHKUMNA, HESBHO OMNPENEIseMbIX MOCPEICTBOM CHUCTEMBbI (PYHKIIMOHAIBHBIX
YPaBHCHUU.

20.3ameHa TMEepEeMEHHBbIX IS HESBHO 3aJaHHBIX (QYHKIUW: Ciydail OJHOM
HE3aBUCHMOM IIepeMEHHOM (a) Mmepexo ] TOJbKO K HOBOM mepeMeHHo; (0) mepexon
K HOBOW MEpEeMEHHOW M HOBOW (DYHKIIMH); CIy4yail HECKOJBKUX MEPEMEHHBIX (a)
Mepexo/i TOJNbKO K HOBBIM HE3aBHCUMBIM NE€pPEMEHHBIM; (0) mepexo] K HOBBIM
MIEPEeMEHHBIM W HOBOU (YHKIIUN).

21.CoOcTBEHHBIE HHTETpajbl, 3aBUCAIIME OT mapameTpa. Teopema o
HEIMPEPHIBHOCTH HHTETpaJia 1O TapaMmerpy. Teopema o auddepeHITupoBaHUH
MHTErpaja no napamerpy (npasuio Jleitonuma).

22. JIBoiiHo# uHTerpai. Teopema 06 HHTErPUPYEMOCTH HETIPEPHIBHON (HYHKIIUU
JIBYX TIepeMeHHbIX (0e3 goka3arenscTBa). CBOICTBA IBOMHOTO HHTErpajia. Teopema
O CpeaHEM.

23. TIlpuBenaeHue JBOWHOTO HWHTErpaja K TOBTOpHOMY (a) cliiydaii
npsIMOYTOJIbHOM oOnactu; (0) ciaywyait obmactu Gojiee obmiero Buaa). JBolHOM
WHTErpaji B NOJISIPHBIX KOOPANHATAX.

24. 3aMeHa IepeMEHHBIX B IBOTHOM UHTErpaie.

25.'eomeTpudeckre MPUIIOKEHUS] JIBOMHBIX  HWHTErPAJOB  (BBIYUCIICHHUE
IJIOIIA/IeH; BEIYKMCIICHHE 00bEMOB; BEIYMCIICHUE TIJIOIIA/IEH TOBEPXHOCTEH ).

26. Tpoitnoit wuuterpan. Ilepexogq Kk moOBTOpHOMY wuHTerpairy (6e3
JI0Ka3aTeIbCTBa). 3aMeHa MEePEeMEHHBIX (03 T0Ka3aTenbCTBa); MWIMHAPUIECKas 1
chepuueckasi CUCTEMbI KOOPJIMHAT.

27. KpuBonMHENHBIN HHTETpaN 1-ro poaa; ero CBOMCTBA.

28. KpuBonuHENHHbINA HHTETpal 2-ro poja; ero CBOMCTBa.

29. ®opmyna I'puna. BeryucieHue MIOMIAACi ¢ MOMOIIbIO KPUBOJIUHEHMHBIX
WHTETPajoB.

30. He3aBUCUMOCTH KpUBOJIMHEITHOTO MHTETpaia OT IyTH UHTETPUPOBAHUS.

31. [ToBepxHOCTHBIN UHTErpan 1-ro poxa.

32. [IoBepXHOCTHBIN UHTETpa 2-ro poja.

33. Teopema I"aycca-OcTporpaackoro (6e3 10Ka3aTelIbCTBA).

34. OproroHajibHasi TpUroHOMETpUYecKas cucrema. Psjg dypbe niis abCOoT0THO
MHTETPUPYEMON Ha [ 7, 7| pynkuum; psag Oypbe 1S 4ETHOM U HEUETHON (DYHKIIUH.
Psan ®ypre B cirydae mpOU3BOJIBHOIO HHTEPBAIA.

35. Cxomumocth psina Dypse I  KycouHO-IIankor ¢yHkuuu (0e3
JI0Ka3aTeIbCTBA).

36. HepasenctBo becceins.

37. llpuznak [{unu (6€3 moka3aTeabCcTBa).

38.Cxomumocth psiioB Dypbe st (PYHKIUH, YIOBIETBOPSIOMIUX YCIOBHUIO
I'enbnepa.

39.Ilpubnuxenue  HENPEepPHIBHBIX  (DYHKIWH  TPUTOHOMETPUYECKUMHU U
anreOpanyecCKuMU MHOTOYJICHAMM.



40.MunumanbHoe cBoiicTBo ko3(pduirentoB dypoe. PaBeHcTBO

[Tounennoe nuddepeHipoBanre u nHTErpupoBanue psaaos dypne.

Bapuanrt pacuetHo-rpadmnyeckoii padoTbl
(B paMKax caMOCTOSITeJIbHOM paboThI)
. Haiitu nipegensl cneayronux GyHKIUN:

[TapceBass.

2 _ 2 _ —
2) lim 222 ) lim Ty fi YO iy
x—oo XxX°—1 X—— 1 x“—1 x—)3 x—3 x—)oo x—1
. 1 1 arcsin 4x . =
) chl_r)ri — =) ol 1 g X }Cl_r%(l + 7x)x
3x-2 sin 3x
lim ( ) 1 F—x— lim
3) lim (3+ 1) x_l)r+noo(\/x +4—-vVx-3) wl x—>0 "
2. Haiitu ogHocTopoHHHME Tipenenbl pynkmun — f(x) = —%= mpu x—3

U U300pa3uTh 3CKU3 rpaduka 3Toi PyHKIUN B OKPECTHOCTH TOYKU X = 3 .

. Jlansl 6eckoHeuno mManbie pyHknun  a(x) = 5x2 +2x° wu

B (x) = 3x% + 2x3 mpu x — 0. OnpeneauTs NOPAIOK MAIOCTH OJHON (PYHKIUH

OTHOCHUTEJIBHO JIPYTOM.

. Haiit Touku pa3psiBa cieAyromux GyHKIUN U U300pa3uTh 3CKU3bI TPaPUKOB

TUX PYHKIUI B OKPECTHOCTH TOYEK Pa3pbIBa:

) f =00 Of)=—— Bf) =g D) =5
8x-1-2
x+1, x<0
o) flx) = e) f(x) = x) f(x) =4sinx, 0<x<m
ex+6 3x+2+1 2’ x>
ctgx,x <0 sin2x

5 fe={T90 wrw =

TeMbI KYPCOBBLIX PadoT

K) f(x) = arctgx%.

n

l. HuTerpupoBanue ApoOHO-paMOHAIBHBIX (PYHKIIUH.

2. HuTerpupoBanne uppauroHaIbHbIX (YHKIUM.

3. ®dopmyna Teinopa (caydait OTHON U HECKOJIBKUX NTEPEMEHHBIX ).

4. Yucnossle psIbL.

5. OYHKIIMOHAJIBHBIE PSIIIbI.

6. CreneHHbIE pSIIbL.

7. Huddepennnan  GyHKIIMM ~ HECKOJBKHX  IEPEMEHHBIX
UCIIOJIb30BaHUE B MPUOIMKEHHBIX BHIYMCICHUSX.

8. JIBOViHBIE UHTETPAJIbL.

9. ['eoMeTpuyecKkre NPUIOKEHUS ABOMHOTO HHTETPAJIA.

10. OmnpeneneHHbIA UHTETPAI.

11. T'eomerpuyeckue NpUIOKEHHUS ONPEICITECHHOIO HHTETPaa.
12.  3ameHa nepeMEHHBIX.

13.  OkcrpemyM QyHKIMM (0€3yCIOBHBIN).

14.  VYcnoBHbIN SKCTpEMYM (YHKIIUU.

15. HecoOcTBeHHbIE HHTETPAIBI.

16. IlocnemoBaTenbHOCTh TOYEK B N-MEPHOM MPOCTPAHCTBE.
17.  Teopus MHOXKECTB.

€ro



18.  Teopwus nmocnenoBaTeabHOCTEN B MPOCTpaHCTBE R.

Baxxnoit coctapistomeit ganHoro paszaena PIIJl sBisroTcs TpeOoBaHHS K
PEUTUHT-KOHTPOJIIO C yKa3aHUEM OaljioB, paclpe/leICHHBIX MEXIYy MOIYJISAMH U
BHUJIaMH pabOThI 00YyJarOIINUXCS.

MakcumanbHasi cymma 0ajuioB Mo y4eOHOU TUCHUIUIMHE, 3aKaHYUBAIOIIECHCS
AK3aMEHOM, 110 UTOTaM ceMmecTpa coctarsieT 60 6amios (30 6amioB - 1-if MOYIb U
30 6amoB - 2-i1 MOAYTIB).

Oo6yuatomemycs, HaOpasmiemy 40-54 Oanna, TIpW MOJABEICHUN WTOTOB
ceMecTpa (Ha MOCJIEIHEM 3aHSITUU IO JUCIUIUIMHE) B PEUTUHTOBOWM BEAOMOCTH
ydeTa YCIIeBAa€MOCTH M 3a4€THON KHIDKKE MOXET OBITh BBICTaBJICHA OIICHKA
«YIOBJIETBOPUTEILHOY.

OOyuatomemycsi, HaOpaBmiemy 55-57 0amioB, NpHU TOABEICHUA HTOTOB
cemMecTpa (Ha TMOCJEIHEM 3aHSATUU M0 JUCHMIUIMHE) B Tpade pEeUTHUHrOBOU
BEJIOMOCTH yueTa ycreBaemMoctu «IIpeMuanbabie 6aiibhy MOXKET OBITh J0OABICHO
15 6aiioB U BRICTAaBJICHA SK3aMEHAIIMOHHAS OIICHKA «XOPOIIIOY.

OOyuaromemycsi, HaOpasmemy 58—60 OaioB, MpuU MOABEACHUM HTOTOB
cemMecTpa (Ha TMOCJEIHEM 3aHSATUU M0 JUCHMIUIMHE) B Tpade pEeUTHUHrOBOU
BEJIOMOCTH yueTa ycreBaemMoctu «IIpeMuanbabie OaiibDy MOXKET OBITh J0OABICHO
27 GamioB W BBICTaBJIEHA SK3aMEHAIMOHHAsI OIEHKAa «OTIWYHO». B kakux-mmbo
WHBIX CJIy4asix J0OaBJICHUE MPEMUATIBHBIX OQJJIOB HE TOMTyCKAETCS.

OOGyuaromuiicsi, HabpaBmuil 70 39 6AIOB BKIIOYUTENIBHO, CAAET SK3aMEH.

Pacnpenenenne 6amioB mo MOAYJSM yCTaHABJIMBAETCA NpPENojaBaTeseM U
MOXET KOPPEKTUPOBATHCH.

VII. MaTepunajibHO-TeXHUYECKOe o0ecrneyeHmne
Hayunast Oubnmoreka.
KoMrmbroTepHblii KJ1acc ¢ JIMIIEH3MOHHBIM IMPOTPAMMHBIM 00€CIIEYEHUEM.
Bo3MokHOCTh HCTONB30BaTh pecypchl MHTEpHET (KOMIBIOTEPHBIN Kiacc,
noctyn B UHTepHET IEHTp SISl CaMOCTOSATEIHLHOM paboThI).

VYyebnas ayautopust Ne 318 Hab6op yueOHoit mebenu,
(170002, TBepckasi 001., 1. TBepb, | 3KpaH, MPOEKTOP.
CanoBblii iepeynok, a.35)
VYyueonas ayautopus Ne 7 HaGop yueOHoli MeOenu, MmenoBas
(170002, Teepckasi 061., 1. TBeps, | 1OCKA.

CanoBblii iepeynok, a.35)
VYuebnas aynutopus Ne 205 HabGop yueOnoit meOenu, wmenoBas
(170002, TBepckas 00:., r.TBeps, | mocKa.

CanoBblii iepeynok, A.35)




VIII. Cenenusi 06 00HOBJIeHMM pado4eil MPOrpaMMbl AUCHMIIIAHBI

Ne

II.II.

OOHOBIIEHHBIN pazfen padoueit
HpOrPaMMBbl THUCIUILIAHBI

Onucaunue BHECEHHBIX
U3MEHEHUHN

Jara w  mporTokou
3aceaHus  Kadenapsl,
YTBEPAUBIIETO
WM3MEHEHUs

V. YueOHO-METOIUYECKOE
u nH(pOpMaIIMOHHOE
oOecrieyeHre TUCIUILINHEI
2) IIporpammHoOe
oOecrieucHue

BreceHbl U3MEHEHUS B
MIPOrPaMMHOE
obecrieyeHue

Ot 24.08.2023 rona,
poTokoJt Ne 1
YYE€HOI'0 COBETa
dakynbTera




