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1. EJIA 1 3AJIAYHN OCBOEHMUSA JUCIIUITJIMHBI

1.1. lenpto OCBOCHMS TUCHUILIUHBI «MaTeMaTHYeCKUl aHAJIU3» ABJISETCS CO3aHUE TEOpe-
TUYECKUX OCHOB, IMO3BOJISIONINX B ATHHEHUIIIEM OCBAMBATH APYTUe AUCIUILTUHBI MAaTEMAaTHIECKOTO
Y €CTECTBEHHOHAYYHOT0, a TAaK)Ke MPOPECCHOHATHHOTO IIUKJIOB, CIIOCOOCTBYIOIINX (POPMUPOBAHHUIO
OOIIEKYTBTYPHBIX U POPECCHOHATHHBIX KOMITETSHITUH.

1.2. 3agayy OCBOEHUS JUCIIAIIINHEL:

—HM3y4YeHHE COBPEMEHHOI0 MaTEMaTHYECKOIo amrmapara, OCHOBHBIX METOJIOB TU(epeHIH-
QJIBHOT'O U UCUUCIIEHUS QYHKLIUN HECKOIBKUX NEPEMEHHBIX; OCHOBHBIX ITOHATUH U TEOPEM MaTeMa-
THYECKOT0 aHanu3a o psaaax dypwe u npeodpazoBanusix Oypoe;

— opMHpOBaHUE MPAKTHUUECKUX HABBIKOB NPHUMEHEHHUS COBPEMEHHOIO MaTeMaTHYEeCKOIo
anmnapara;

— opMHpOBaHUE YMEHUS NPHUMEHATh METOJbl (PYHKIMOHAIBHOTO aHauu3a Ul pEIICHUs
CJIO’KHBIX 3a/1a4 UH(POPMATUKHU, IPUMEHATh METObl MATEMAaTHUECKOTO aHaIN3a K PELICHUIO 3a1a4
00 U3y4eHHH CXOJUMOCTH PSI0B, PA3I0KEHNUHU B PsIJl U HAXOKACHUU CYMM YHCIIOBBIX M CTENEHHBIX
;01 (0):K

—TIOArOTOBUTH K U3YYEHUIO APYTUX JUCLHHUIIIMH.

2. MECTO JUCIHHUIIJIMHBI B CTPYKTYPE OIIOII
2.1. YueOHasg JUCLHUILIMHA OTHOCUTCS K 00A3aTeIbHOI YacTH.

2.2. Jlng u3ydeHus JaHHOW Yy4eOHOW JUCIUTIIMHBI HEOOXOIUMBI CIEAYIOIINE 3HAHUSA, yME-
HUS ¥ HaBBIKU, (DOpMHUpYEMbIE MPEANICCTBYIOMUMU YIeOHBIMH JUCIUILUIMHAMU. MaTeMaTHKa 00-
1eo0pa3oBaTeIbLHOMN IITKOJIHI.

3HaHMS: OCHOBHBIX OIPENCICHUI U TEOPEM alnreOphl M Hadajaa MaTeMaTHIeCKOTO aHaIH3a.

YMeHus: pemaTh TUMIOBBIE TEOPETUUECKHUE U BHIYMCIUTEIBHBIE 3a/1a4UH.

HaBBIKH: JIOTUYECKUX PACCYKIACHUM IPU PELICHUH 3a1a4.

2.3. INocnenyrone yuyeOHbIe AUCIUIUIMHBL, JUI KOTOPBIX HEOOXOIMMBI 3HAHUS, YMEHHUS U
HaBBIKH, (POPMHUPYEMBbIE JAHHOW y4eOHOM TUCIUTUIMHOMN:

. Huddepennmanbapie ypaBHEHHUS,
o Martemaruueckasi CTaTUCTHKA,

. Teopus urp,

° MeToabl OIITUMU3BALINH.

3. INIAHUPYEMBIE PE3YJIBTATbBI OBYYEHUS 110 JUCHUIIJIMHE

IIporiecc ocBOeHMs AMCUUILIMHBI HalpaBieH Ha (OPMHUPOBAHUE HIIEMEHTOB CIIEAYIOLIMX
xomneteHIMi B coorBercTBUU ¢ @I'OC BO u OIIOII BO no naHHOMY HamnpaBi€HHUIO IOJATOTOBKU
(cTIeManbHOCTH):

a) obmenpodeccronanbubix (OIIK):
o OIIK-1 Cnocoben mpumeHsATh (GyHAaAMEHTAIbHBIC 3HAHUS, MTOTYYECHHBIE B 00JaCTH
MaTeMaTHYeCKUX W (WJIM) €CTECTBEHHBIX HAYK, M WCIOJIB30BATh MX B MPOQPECCHOHATHHON
NeSTeIbHOCTH;

0) npodeccuonanbHbIX (11K):
o [IK-8: CriocoOHOCTh TOHUMATD, COBEPIIEHCTBOBATH U PUMEHSITH COBPEMEHHBII Ma-

TEMAaTUYECKUH amnmnapar.
Taoauna 1.
JlexoMno3unusi pe3yJbTaToB 00y4eHHs

[Mnanupyemble pe3ynbTaThl 00yUEHUS 110 AUCITUTUITIHE
Kon komnerenmun

3uarts (1) Ymers (2) Bnanets (3)

OI1K-1 HOIIK-1.1.1 3naTth MOIIK-1.2.1 YMeThb IIaHupOBaTh NOIIK-1.3.1 BraneTh HaBbI-
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OIIK-1.1. ITnanupy-
€T CaMOCTOSTENbHYIO
JIeSTENIbHOCTh B pe-
menun npodeccro-
HaJIbHBIX 3a/1ad.
OIIK-1.2. O6ocHo-
BBIBAET U UCIIOJIB3Y-
€T MOJIOKCHHS, 3a-
KOHBI I METOIBI
€CTECTBCHHBIX HAaYK
Y MaTEMaTHUKH TPU
peleHny 3a1a4y

3aKOHBI U METOJIbI
©CTECTBEHHBIX HAYK U
MAaTEMAaTHKH, COIEP-
JKaHHE TPoILecca meie-
[1OJIaraHys ¥ ocTa-
HOBKH 3aJ1a4.

CaMOCTOSTENFHYIO JICSITEIBHOCTD B
petieHnn npodhecCHoHAIBHbIX 3a-
Jla4, UCII0JIb30BATh MTOJI0KEHHS,
3aKOHBI U METO/Ibl €CTECTBEHHBIX
HAYK ¥ MaTeMaTUKH [IPU PEIICHUN
3a/1a4 mpoQeCcCHOHANTBHOH JIes-
TEJILHOCTU, 00OCHOBBIBATH U MPH-
MCHSTh HHHOBAIIMOHHBIC HICH U
aJbTCPHATHUBHBIC ITOIXOMBI K perie-
HUIO 33124 POo(eCCHOHATBHON
JIESITEIBHOCTH C PUMCHECHUEM
€CTECTBCHHOHAYYHBIX M 00IIenpo-

KOM IUIaHUPOBAHUS CBOEH
EITEILHOCTH, 0OOCHOBAHUS
HCTIOJIE3YEMBIX METOJIOB H
MMOIXOJO0B.

npoQeCCUOHATBHOM (heccHOHATBHBIX 3HAHUIA.
JIeSTeIIbHOCTH.
K-8 WIIK-8.1.1 3nanune NIIK-8.2. Ymeet npumenste meto- | MITK-8.3.1 HaBeikoM mpume-

TIK-8.1. Bnagenue
METOJaMU MHTE-
rpansHOTO U qudde-
PEHITMAILHOTO HC-
YUCJIEHUS OJHOHN U
HECKOJIBKHUX TIepe-
MEHHBIX

COBPEMECHHOI'O MaTe-
MAaTHYCCKOTO arrmapa-
Ta, OCHOBHBIX MCTOI0B
pemIeHus NMPUKIaJaHbIX
3amay.

IIbI HHTETpabHOTO U AuddepeHtn-
aJbHOT'0 MCYMCIICHHUS OJIHOU U He-
CKOJIbKHX MEPEMEHHbBIX IIPH pelie-
HHUH TPUKIJIAIHBIX 33/1a4.

HEHUS COBPEMEHHOTO Mate-
MaTHYECKOro armnapara npu
peLICHHH TPUKIIAJHBIX 33/1a4.

4. CTPYKTYPA U COJEPKAHUE JUCIIUITJIMHbI

O0beM TUCIHUIUIMHBI (MOIYJIST) COCTABISACT 5,5, 5, 5 3aUeTHBIX eIMHHUIL B TOM uncie 288 Ja-
COB, BBIJICJICHHBIX Ha KOHTAKTHYIO paboTy 00ydaromumxcs ¢ mpenojaBareiaem (13 Hux 288 yacoB —
JeKun), u 432 yaca — Ha CaMOCTOATENIbHYIO pab0OTy 00yJaroImuxcs

Taoauna 2.
CTpyKTypa M cofep:KaHue JUCIUIINHBI
KonrakrHas ®dopma TeKyIero KOHTpoIIs
No E pabora CathCT' yCIeBaeMOCTH
. /I1 Paznen, TemMa TUCHUIIIMHBI g (Buacax) pabora ®dopma MpoMexyTouHOH aTTe-
3 CTaluu
m3 | p | kp| cp (no cemecmpam)
1 | Pa3nen 1. Benenue B MmaTemaTHue- 1] 14 33 | IIpaktuueckas pabora Nel,
CKHIA aHaJIH3 KonTponbHas pabora Nel
2 | Pa3gea 2. Merpuueckoe npoctpancTBo | 1| 14 33 | KonTpoapHas pabora No2
3 | Pa3gea 3. lubdepennmansHoe ucumc- | 1| 14 33 | IIpakruueckas pabora Ne2
JIeHUe QYHKIINH OJTHOM mepeMeHHON
4 | Pa3nea 4. Marerpan Pumana 1] 16 33 | KonrpoapHas padora Ne 3
5 | Pa3zmea 5. Psnwr 1] 14 33 | KonTpoabHas pabora Ne 4
6 | Paznen 6. DyHKIIMOHATILHBIC PSIIBI 2118 33 | IIpaktuueckas pabora Ne3,
KonTponwHas pabora Ne5, 6
7 | Paznea 7. ludbdepennmansHoe ucumc- | 2| 18 33 | KouTpoapHas padorta Ne 7
JieHne QYyHKIMI MHOTHX ePEMEHHBIX
8 | Pazgen 8. uTerpansl, 3aBUCSIIUE OT 2|18 33 | IlpakTuueckas pabora Ne4,
napamerpa KonrposbHast pabora Ne§
9 | Pa3gen 9. MHOrokpaTHbIil HHTETpa 2|18 33 | IlpakTuueckas pabora Ne5,
Pumana KonTtponbHas padora Ne9
10 | Pa3gen 10. Mepa u unterpain Jlebera 3] 36 33
11 | Pa3gen 11. 3mepumble pyHKIMH 3|36 34 | IlpakTnueckas pabora Ne6,
KonrposbHas pabora Nel0
12 | Pa3men 12. Unterpan Jlebera 41 36 34 | Ilpaktuueckas padora Ne7,
KonrposbHast pabora Nell
13 | Pa3zgen 13. Psagst Oypne 41 36 34 | Ilpaktuueckas padota Ne§,
KonTponnrHas pabora Nel2
HUTOT'O 288 432 3K3AMEH




IIpumeuanue: J1 — nexuus; 113 — mpakruyeckoe 3anarue, cemunap, JIP — maboparopnas pa-
6ota; KP — xypcoBas pabora; CP — camocrositensHas padora.
Tadauua 3.
Martpuua cooTHeCeHUs Pa3/iesioB, TeM Y4eOHO JUCIUIIINHBI
U (hopMHUpPYyEeMBIX KOMIIETEHIH

Pazgen, rema Kom-Bo Kon xomnereruun
TUCLIUITIHEI yacoB |OITK-1 [[IK-8 obumee KOHH%C“T BO
KOMMETEHINH

Pa3gen 1. BeegeHue B MaTeMaTUUECKUI aHAIH3 7 + + 2
Pa3gen 2. Metpryeckoe NpoCTPaHCTBO 7 + + 2
Paznea 3. luddepenumansioe ncuncnenne GyHKIuM 01HOH nepe- 7 + + 2
MEHHOI1
Pasnen 4. Unrerpan Pumana 8 + + 2
Paznen 5. Psaapr 7 + + 2
Pasnen 6. OyHKUNOHAIBHBIE PSABI 9 + + 2
Paznen 7. luddepenumansHoe ncuncienne GpyHKuuii MHOruX nepe- 9 + + 2
MEHHBIX
Pa3gen 8. Mnrerpainsl, 3aBUcsIUe OT IapaMeTpa 9 + + 2
Pa3gen 9. MuorokpaTsslif nHTerpan Pumana 9 + + 2
Paznen 10. Mepa u unrerpan Jlebera 18 + + 2
Paznea 11. M3mepumsble GpyHKIUH 18 + + 2
Paznea 12. Uurerpan Jlebera 18 + + 2
Pasnea 13. Psanst Oypre 18 + + 2
Hroro 144

Kpartkoe cogep:xaHue JUCHHUILINHBI
BBenenne B mMaremaTHyeckud aHanu3. MeTpudeckoe IMpOCTpaHCTBO. MeTpuueckoe mpo-
ctpancTBO. MHTerpan Pumana. Psaapl. dynkuuonansueie psaasl. JuddepeHimaibsHoe NCUUCTCHUE
(GyHKUIMH MHOTUX TIepeMEeHHbIX. IHTerpasbl, 3aBUCAIINE OT MapaMerpa. MHOTOKpaTHBIA MHTETpal
Pumana. Mepa u unterpan Jle6era. Ismepumeie dyakuun. Uarerpan Jlebera. Psaapr @ypre.

5. METOAUYECKHUE YKA3AHMUS 11O HPEIIOJABAHUIO
N OCBOEHHIO JUCHHUIIVINHBI

5.1. Yka3aHus I npenojasare/ieil 10 OPraHNu3alii M NPOBEJACHUI0 Y4eOHBIX 3aH-
THHA MO TUCIUIIJINHE
l. CornacHo CyIIecTBYIOIIEMY TOCYJapCTBEHHOMY 00pa3oBaTeIbHOMY CTaHIApPTy CIIELUAIb-
HOCTH M JPYIMX HOPMATHBHBIX JOKYMEHTOB II€JI€CO00pa3HO pa3paboTaTh MaTpuily Haubosee
IPEINOYTUTEILHBIX METOJIOB 00yUeHUs U (HOPM CaMOCTOSTETLHON pabOThI CTY/ICHTOB, aI€KBaTHBIX
BUJIaM JIEKIIMOHHBIX U TAOOPATOPHBIX 3aHITHMA.
2. Heo6xoaumMo mpenycMoTpeTh pa3BuTHE (OPM CAMOCTOSATENBHOW paboThI, BHIBOJS CTY/CH-
TOB K 3aBEPIICHUIO M3YUYCHHs YICOHOW AUCITUIUIMHBI Ha €€ BBICIIUN ypoBeHb. [laker 3amanmii s
CaMOCTOSITENIbHOW paboThI CleAyeT BbIaBaTh B Hayaje CEMECTpa, ONPECIIUB MPEIe/IbHbIE CPOKU
UX BBINOJIHEHUA U caaun. Hampumep, 3To MOTyT ObITh TeMbl pedepaToB, IPUMEPHBI epeueHb KO-
TOPBIX MPEJCTABIICH B JTAHHOM Y4eOHO-METOANYECKOM KOMILIEKCE.
3. By3oBckas nekumsi — TJaBHOE 3BEHO IUIAAKTHYECKOTO IMKJIa oOydeHus. Ee menp —
(dbopMHpOBaHUE Yy CTYACHTOB OPUEHTHPOBOYHOW OCHOBBI JJISl ITOCIEAYIOIIEr0 YCBOSHHUS MaTepraa
METOJIOM caMOCTOATeIbHOU paboThl. Coaep:kaHue JEKIUU JOKHO OTBEYATh CIAEAYIOUIUM JUJAK-
TUYECKUM TPEOOBAHHSIM:

L H3JI0KCHUEC MaTE€pHralia OT IMPOCTOro K CJIIOXKHOMY, OT U3BECTHOT'O K HCU3BCCTHOMY,

L JIOTUYHOCTB, YETKOCTD U SICHOCTH B U3JIOKCHHUHU MaTCpHalia,

® BO3MOXHOCTbH HpO6J’IeMHOFO H3JI0KCHUA, JMCKYCCUHU, qJUajiora € 1cjibl0 akKTUBU3allun
ACATCIIBHOCTU CTYACHTOB,;

L4 omnopa CMBICIIOBOM YaCTH JICKIIMU Ha IOIJINHHBIC q)aKTBI, CO6BITI/I}I, SABJICHUA, CTaTHU-

CTHUYCCKUEC JaHHBIC,




o TECHas CBSI3b TEOPETUUYCCKUX TMOJIOKEHUH U BHIBOJIOB C MPAKTUKOW W OYAyIIEeH mpo-
(beccruoHaIbHOM NESTENbHOCTHIO CTYACHTOB.
4. [IpenonaBarens, YUTAOUIMI JIEKUUOHHBIE KYPChl B BY3€, IOJDKEH 3HATHh CYLIECTBYIOILIME B
NEJarOrn4eckoil HayKe M HCIIOJIb3YEMbIE HA MPAKTUKE BAapUaHThI JIEKIMM, UX TUJAKTHUYECKHE U
BOCTIMTHIBAIOIIME BO3MOKHOCTH, a TaKK€ UX METOAMYECKOE MECTO B CTPYKTYpe Imporiecca odyde-
HUS.

5.2. Yka3aHus 1Ji1 00y4ar0mmxcs M0 OCBOCHUIO M CHUILIHHBI (MOIYJIIO)
MeToanuyeckue peKOMeHIAIUH 1JI CTY1€HTOB
Jleknus. Kak ee ciiymarhb U 3a1UChIBATh

1. Jlexmust OCHOBHOM BHJT 00YUYEHUS B BY3€.

2. B JICKIIUU H3J1ararOTCsd OCHOBHBIC ITOJIOXKCHUS TeOpI/II/I, €€ IIOHATHUA U 3aKOHBI, HpI/IBOI[HTCH
(aKThI, TOKA3BIBAIOIINE CBS3h TEOPUH C TIPAKTUKOM.

3. Hakanyne nekuuu HeoOXOAMMO TOBTOPHUTH COJAEp)KaHHE NMPEAbIYLICH JIEKIUU (a Takxke

TEOPUIO M0 U3y4aeMOW TeMe B IIKOJIbHBIX YUeOHUKAX T'€OMETPHUH, €CIIU 3Ta TeMa Obliia MpeCcTaB-
JIEHA B HUX),  3aT€M IIOCMOTPETh TEMY OUEpPETHOM JICKIIUHU 10 MporpaMmme (1o MIaHy JIEKIUM).

4. ITone3Ho Bectu 3anucu (KOHCIEKTHI) JEKIUM: 7151 HEMOHATHBIX BOIIPOCOB OCTABIATh MECTO
npu paboTe HaJl TEMOM JIEKIIUU C YUeOHBIMH ITOCOOUSIMHU.
5. 3anucu JEeKIUW CIeAYyeT BECTH B OTIEJIBbHOM TE€Tpajy, OCTaBJIsAs MECTO ISl IOTIOJTHEHHUI BO
BpEMsI CAMOCTOSITENIbHOW PaOOTHI.
6. [Tpu KOHCTIEKTHPOBAHUH JICKIMH BBIICISIMTE TTIaBBl M pa3/ielibl, naparpadul, MoauYepKUBaiTe
OCHOBHOE.

Opranun3anus caMoCTOSITeTIbHON PadoThl
1. bromker BpeMEHH CTyIEHTa ONPENEIACTC BPEMEHEM, OTBEACHHBIM Ha 3aHATHUSA IO pacIu-

CaHMIO U Ha CAMOCTOSTENHFHYIO padoTy. 3aaHne U MaTepHal JJisi CAMOCTOSITEIbHON pabOTHI 1aeTcs
BO BpeMs yUeOHBIX 3aHATHI, Ha ATHX K€ 3aHATHUSIX MPENoJlaBaTeNlb OCYIIECTBISET KOHTPOJIb 3a ca-
MOCTOSITEILHON paboTOii.

2. Jy1st BEIIOJTHEHHST 00beMa CaMOCTOSITEILHON paboThl HEOOXOAMMO 3aHUMATHCS B CpeiHeM 4
yaca (aKaJIeMHUYECKHX) €XKEIHEBHO, T.e. Mo 24 vaca B Henemo. Ha caMmocTosTenbHyI0 paboTy 1o
Ka)XJI0M TUCIUILJIMHE 110 MaTeMaTUKE CIEAYET pacXo0BaTh Mo 3-4 yaca B HEJEIIO.

3. Hauyunate camocTosiTelbHbIE 3aHATHS CIEAYeT C MEPBBIX XKE€ JHEH ceMecTpa, YCTaHOBUB
ONpEACIICHHBIN TMOPAIOK, PABHOMEPHBIM PUTM Ha Bech cemecTp. [lone3Ho misi 3TOro CocTaBUTH
pacrnucanue nopsiaKa JHsl.

Tadnuua 4
CoaepikaHue caMOCTOATENbHOI padoThl 00y4aOIINXCH
Pazgen qucnMnInHbI Koa-so ®opma padoThI
4acoB
. 33 Brinonnenue npakruaeckoi padbotsr Nel,

Pa3nen 1. BBegenue B MaTeMaTHUECKUH aHAIIN3 .

MIOJIrOTOBKA K KOHTPOJIbHOU pabore Nel
Pasnen 2. Merpuueckoe NpoOCTPaHCTBO 33 ITonroToBka K KOHTPOJIBHOI padoTe No2
Paznen 3. lupdepennmanproe ucuncieHue GyHkuu onno | 33 BrInonHeHHe pakTHIecKoi padoTer No2
MIEPEMEHHOM
Pasnen 4. Unrerpan Pumana 33 IMoxroToBka K KOHTPOJIBHO# padoTe Ne 3
Pazgen S. Psnel 33 [ToaroroBka K KOHTpOIbHOU padore Ne 4
Pa3gen 6. yHkunoHaIbHbBIE PSAABI 33 Brinonnenue npakruaeckoi padbotsr N3,

ITOJITOTOBKA K KOHTPOJIBHO# pabote No5, 6
Paznen 7. luddepennmanpHoe ucuucacHue GyHKIUN MHO- 33 IMoxroroBka Kk KOHTPOJIBHOH padoTe Ne 7
THX TEPEMECHHBIX
Pa3gen 8. Mnrerpansl, 3aBUCsIUE OT IapaMeTpa 33 Brinonnenue npakruaeckoi padotsr Ned,

TIOITOTOBKA K KOHTPOJBHOU paboTe Ne§
Pa3nen 9. MHOorokpaTHbIN HHTErpas Pumana 33 BrimosHeHne mpakTHaecKkoi padoTer NeS,
Pa3nen 10. Mepa u unrerpain Jlebera 33 MTOJITOTOBKA K KOHTPOJBHOI padote Ne9
Pa3nen 11. 3mepumsbie pyHKINN 34 BrimosHeHne mpakTHIecKo padoThl Ne6,

MTOJITOTOBKA K KOHTPOJbHOM padoTe Nel0
Pasnen 12. UnTerpan Jlebera 34 BrimosiHeHne npakTHaeckoi paboTer Ne7,




IIOJIrOTOBKA K KOHTPOJIbHOU pabdore Nell

Pasnea 13. Psanet @ypre 34 BerinonHeHue nmpaktuaeckoil padboTer Ne§,

MTOITOTOBKA K KOHTPOJbHOM paboTe Nel2

5.3. Buabl u ¢popMbl MHUCHbMEHHBIX PadOT, MPEAYCMOTPEHHbIX NMPH OCBOEHUH M CIU-

IVINHBI, BBINTIOJIHACMbIC Oﬁy‘laIOIJ.[I/IMI/ICﬂ CaMOCTOATECJIBbHO.

Pa3znen iMcunmInHbI

Dopma padoThl

Pa3nen 1. Beegenue B MaTeMaTHICCKUM aHA-
JIN3

PerynsipHoe BBITIOTHEHHE JOMAITHEH paOOTHI
Martepuana,

: pa30op JIEKITMOHHOTO

Pa3nen 2. Merpuueckoe mpoOCTPaHCTBO

Perynﬂpﬂoe BBIIIOJIHCHHEC ZlOMaHIHeﬁ pa60T},1:

MaTtepuala,

pa30bop JIEKIIMOHHOTO

Paznea 3. luddepenumansHoe ncuncnenne
(yHKIIMH OJTHOH NIepeMEHHOM

Perynﬂpﬂoe BBIITOJIHCHHEC ZlOMaHIHeﬁ pa60T},1:

MaTtepuala,

pa30bop JIEKIIMOHHOTO

Pa3gen 4. nrerpan Pumana

Perynﬂpﬂoe BBIITOJIHCHHUEC ZlOMaHIHeﬁ pa60T},1:

MaTtepuala,

Ppa30bop JICKIIMOHHOTO

Paznen 5. Psaapr

Perynﬂpﬂoe BBIITOJIHCHHEC ZlOMaHIHeﬁ pa60T},1:

MaTtepuala,

pa30bop JIEKIIMOHHOTO

Pazgen 6. yHkunoHaIbHbBIE PSAABI

Perynﬂpﬂoe BBIIIOJIHCHHEC ZlOMaHIHeﬁ pa60T},1:

MaTtepuala,

Ppa30bop JICKIIMOHHOTO

Paznea 7. luddepenumansHoe ncuncnenne
(YHKIUI MHOTHX IIEPEMEHHBIX

Perynﬂpﬂoe BBIIIOJIHCHHUEC ZlOMaHIHeﬁ pa60T},1:

marepuaa,

pa30bop JICKIIMOHHOTO

Pa3zpnen 8. UnTerpansl, 3aBucsmue oT napa-
MeTpa

PerynsipHoe BBITIOTHEHHE JOMAITHEH paOOTHI:

marepuana,

paz0op JIEKITHOHHOTO

Pa3nen 9. MHorokpaTHbIii HHTErpas Pumana

Pa3nen 10. Mepa u unrerpain Jlebera

PerynsipHoe BBITIOTHEHHE TOMAITHEH paOOTHI:

marepuaina,

paz0op JIEKITMOHHOTO

Pa3nen 11. 3mepumbie pyHKINN

PerynsipHoe BBITIOTHEHHE TOMAITHEH paOOTHI:

marepuana,

paz0op JIEKITMOHHOTO

Pa3nen 12. UnTerpan Jlebera

PerynsipHoe BBITIOTHEHHE TOMAITHEH paOOTHI:

marepuana,

paz0op JIEKITMOHHOTO

Pasnen 13. Psaer @ypre

PerynsipHoe BHITIOTHEHHE JOMAITHEH paOOTHI
MaTepHania,

: pa30op JIEKITMOHHOTO

6. OBPA3OBATEJIBHBIE U THOOPMAIIMOHHBIE TEXHOJIOT U

[Ipu peanuzanuu pa3IUYHBIX BUIOB Yy4eOHOH pabOThI MO NUCHUIUIMHE MOTYT HCHOJIb30-

BaTbhCA DJICKTPOHHOC 06yquHe N AUCTAaHIIMOHHBIC O6paBOBaT€.HBHBIe TCXHOJIOTHH.

3.1. O0pa3oBaTe/ibHbIE TEXHOJIOTHH
Buabl yueGHoii padoThI: TPAKTUYECKHUE 3aHITHS, KOHTPOJIBHBIE PAOOTHI.

Taoauua 5
Oo0pa3oBaTe/ibHbIE TEXHOJOTHH, HCIOJIb3yeMble IIPH PeaaTu3aunu Y4eOHbIX 3aHATHI

Pasnen, rema ®dopma yueOHOTO 3aHATH
JCLUILTHHBI Jlexnmst [IpakTryeckoe 3aHsTHE, JlabopaTopuas
CeMUHap pabota
Pasnea 1. BeeneHue B MaTeMaTu4ecKuil aHanu3 Hpotrenas He npeoycyompeno He
JeKyust npeodycMOmpeHo
Pa3nen 2. Metpuieckoe pOCTPAHCTBO Hpotaennaz He npedycmompeno He
JNeKyust npeodycMOmpeHo
Pa3nen 3. [luddepennmansaoe ncuncnenne GyHkiuu | Ilpooremnas He npedycmompeno He
OJHOU MTepEMEHHON NeKyusl npeodycmMompeHo
Pasex 4. Vnrerpan Prvana Ilpobremnas He npedycmompeno He
JNeKYuUst npeodycMOmpeHo
Pasnen 5. P Ilpobremnas He npedycmompeno He
JeKyust npeodyCcMOmpeHo
Pa3nen 6. DyHKIIMOHAILHBIC PSIBI Ilpobnemnas He npedycmompeno He
JIeKYUst npeodyCMOmMpeHo
Paznen 7. luddepennmanpaoe ucuncienue Gyt | Ilpobremnas He npedycmompeno He
MHOTHX TEPEMEHHBIX JIeKYUst npeodycmMompeHo
Pa3nen 8. Murerpainsl, 3aBUCSIIUE OT apaMeTpa Ilpobremnasn He npedycmompeno He
JIeKYUst npeodyCMOmMpeHo
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Pa3gen 9. MuorokpaTHslif nHTerpan Pumana Ilpobremnasn He npedycmompeno He

JIeKYUsL nPeo0yCcMompeHo
Pa3nen 10. Mepa u unrerpain Jlebera Ilpobremnas He npedycmompeno He

JleKYUsl nPe0yCMoOmpeHo
Pa3nen 11. 3mepumbie pyHKINN Ilpobremnas He npedycmompeno He

JleKYUsL nPeo0yCcMompeHo
Pa3nen 12. UnTerpan Jlebera Ilpobremnas He npedycmompeno He

JleKYUsl nPeo0yCcMompeHo
Pasnen 13. Psaaer @ypre Ilpobremnas He npedycmompeno He

JleKYUsL npeo0yCcMompeHo
6.2. UndopManinoHHbIE TEXHOJIOTHH
. UCTOJIb30BaHNE BO3MOXKHOCTEH MHTepHeTa B yueOHOM mporecce (paccbUlKa 3aJaHHi,
MPEIOCTaBIICHUE BBIMOJIHEHHBIX Pab0T, OTBETHI Ha BOIIPOCHI);
. WCIIOI30BaHHE JIEKTPOHHBIX YYCOHUKOB W PA3IMYHBIX CAUTOB (JICKTPOHHBIC OMOIMOTEKH,
JKYpHAJIBI U T.J1.) KaK UICTOYHUK WH(OpMaInu;
L UCIIOJIb30BaHUE CPEACTB MpEICTaBICHHs yueOHOUW WHPOpMauu (IJIEKTPOHHBIX YUESOHBIX

nocoOuil ¥ MPaKTUKYMOB, IPUMEHEHUE HOBBIX TEXHOJOTHMH Ul MPOBEACHUS OYHBIX (TPaIUIMOH-
HBIX) JIEKIIUH ¥ CEMUHAPOB C MCII0JIb30BAHUEM IIPE3CHTALMN U T.11.);

6.3. IlporpamMHOe oOecneuyeHue, cOBpeMeHHbIe NMPodecCHOHATbHBbIE 0a3bl JTaHHBIX
U MH(OpPMAIHOHHBIE CIPABOYHbIE CHCTEMBbI
l. OnexkTpoHHast 6ubIMoTeKa «ACTpaxaHCKUN TOCYJapCTBEHHbI YHHUBEPCUTET» COOCTBEHHOM
reHeparuu  Ha  1iatpopme OBC  «OnexktpoHHbi  YwrtanpHbA  3am  —  bubmmoTex».
https://biblio.asu.edu.ru
2. OnexktponHo-O0ubroreunas cucrema (ObC) OO0 «Ilomutexpecypc» «KOHCYnmbTaHT CTYy-
neHTay». www.studentlibrary.ru.
3. DneKkTpoHHass OMOJMOTEUHAsI CUCTEMa M3/1aTelbCTBA IOPAPIT, paznen «JlerengapHbie KHU-
ru». www.biblio-online.ru
4. OnexktpoHHBIA KaTanor Hayunoit 6ubmmoreku AI'Y Ha 6aze MARK SQL HITIO «UuadopMm-
cuctem». https://library.asu.edu.ru

7. ®°OHJI OHEHOYHBIX CPEJACTB AJIsA NPOBEJEHUSA TEKYIIET'O KOHTPOJIA
U ITPOMEKYTOYHOM ATTECTAIIMH IO TUCHUTIJIMHE

7.1. HacnopT (poHIa OLIEHOYHBIX CPECTB
IIpn mpoBeAcHUM TEKYLIErO0 KOHTPOJISI M IIPOMEKYTOUYHOM aTTECTallUHd [0 JUCLHUILINHE
«[IpakTUKyM MO MaTeMaTUYECKOMY aHalM3y» IpoBepsieTcss chopMHUPOBAHHOCTh y OOy4aroUIuXcs
KOMIIETEHIINH, YKa3aHHBIX B pa3jene 3 HacTOosIIeH MporpaMMbl. DTamHOCTh (JOPMHUPOBAHMS JIaH-
HBIX KOMIIETEHIIMI B MPOLIecCe OCBOEHUSI 00pa30BaTeIbHON MPOTrpaMMBbl OTIPEEIIIETCs MOCIe0Ba-
TCJIIbHBIM OCBOCHHUCM NUCHHUIUIMH U NPOXOKIACHUCM MPAKTHK, @ B IPOLUECCC OCBOCHUA NUCIHUITIINHBI
— TMOCNEA0BATEIbHBIM JOCTHKEHUEM PE3YIbTaTOB OCBOCHUSI COJIEPKATEILHO CBA3aHHBIX MEKIY COO0i

pa3aenoB, TEM.

Tadauua 6
CooTBeTcTBHE Pa3/1eJi0B, TeM AUCHUNIHHBI,
pe3yJbTaTOB 00yUeHHsl 0 TUCIUIIHHE M OLIEHOYHbIX CPECTB

No Kontponupyemsriit pa3nen, rema Kon konTpOmpyembIix HaunmenoBanue
/1 JTUCTIATUTHHBI KOMMETEHITHHA OIICHOYHOTO CPE/ICTBA
1 | Pa3pen 1. BBeneHue B MaTeMaTu4ecKuil aHaIu3 OIIK-1, TTK-8 KonTponsHas pabora Nel
2 | Pa3gea 2. MeTpuueckoe IpOCTPAHCTBO OIIK-1, TTK-8 KonTpoasHas padora Ne2
3 | Pazgen 3. Iuddepennmansaoe ncuncaeHne GyHKINN OIIK-1, TIK-8
OJHOU ITepEMEHHON
4 | Pa3nen 4. Unarerpan Pumana OIIK-1, TTK-8 KonTpoanrHas padora Ne 3
5 Paznen 5. Psaapr OIIK-1, TIK-8 KonTtponbHas pabora Ne 4
6 Pasnen 6. OyHKUHOHAIBHBIE PSABI OIIK-1, TIK-8 KontponbHas pabora Ne5, 6
7 | Pa3nen 7. luddepenunanbaoe ncunciaenue GyHKIUH OIIK-1, TIK-8 KonrpossHast padora Ne 7
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MHOT'HX NePEMEHHBIX
8 | Pa3ngen 8. MHTrerpainsl, 3aBUcsIUE OT IapaMeTpa OIIK-1, TIK-8 KonrposbHast pabora Ne§
9 | Pa3gen 9. MHorokparHslii uaTerpan Pumana OIIK-1, TIK-8 KonrponbHas padora Ne9
10 | Pazmen 10. Mepa u unterpan Jlebera OIIK-1, TTK-8
11 | Pa3nmen 11. U3mepumebie QyHKIMU OIIK-1, TTK-8 KontponbHas pabora Nel0
12 | Pa3pen 12. Vnrerpan Jlebera OIIK-1, TTK-8 KonTtponbHas pabora Nel |
13 | Pa3nea 13. Paner @ypre OIIK-1, TTK-8 KonTponsHas padora Nel2

7.2. Onucanue mnokasatejlell M KpHUTepHeB OLECHMBAHHMS KOMIICTCHIHI, ONHCAHHe

IIKAJI OCHUBaAHUA

Tadauuna 7
IToka3aTeu olleHUBAHUSA Pe3yJIbLTATOB 00yUeHUS B BHJI€ 3HAHM
IIxana ouennBaHus Kpurepun onennBanus
5 JIEMOHCTPUPYET TIIyOOKOE 3HAHHWE TEOPETUIECKOr0 MaTepuana, yMeHHe 0OOCHOBAHHO W3-
COTIIIHOY JIaraTh CBOW MBICJIH TI0 00CYKIaeMbIM BOIIPOCAM, CIIOCOOHOCTD TTOJTHO, TIPABHIILHO U apry-
MEHTUPOBAHHO OTBEYATh HA BOIPOCH!, IPUBOAUTDH IPUMEPHI
4 JEMOHCTPUPYECT 3HAHHUC TCOPETHYCCKOTO MarT€puasa, €ro mocjacaoBaTCIbHOC H3JIOKCHHUC,
«XODOILLIOY CITOCOOHOCTH MPUBOJUTE MIPUMEPHI, TOMYCKAeT SAUHIUYHBIC ONTHOKH, UCTIpaBIIsieMbIe MTOCIIS
P 3aMCYaHud NPpeTriogaBaTeIid
3 JIEMOHCTPUPYET HEIOJIHOE, (parMeHTapHOe 3HAHHE TEOPETUYECKOro Marepuaia, TpeOyro-
€€ HaBOAAIIMX BOIIPOCOB IIPE€noagaBaTciisl, A0IIYCKAET C €CTBEHHbBIE OIIMOKU B €r0 u3-
«YHOBJICTBOPUTCIILHO» - FETL P P 5 » JlOTLY yi
JIOKCHUMU, 3aTPYAHACTCA B MIPUBCACHUU IPUMCPOB U (bOpMyJIPIpOBKe BbIBOJIOB
2 JACMOHCTPUPYCT CYHICCTBCHHBIC HpO6€J’ILI B 3HAHWU TCOPCTUYCCKOI'0 MaTcpuajia, HE CIIOCO-
0O€eH ero U3J0KUTh U OTBETUTH Ha HaBOJALIXWE BOIPOCHI IMpenoaaBaTesl, HE MOKET MPUBC-
«HCYIAOBJICTBOPUTCIIBHOY
CTH IIPUMEPBI

Tabumnna 8
Iloka3aTenu oneHMBaHUs Pe3yJbTATOB 00yYeHHs B BH/Ie YMEHHUI M BJIAaJAeHUIl
IlIxama OLICHHUBAHUA KpI/ITepI/II/I OLICHHUBAHUWA
5 JACMOHCTPUPYECT CIIOCOOHOCTH MNPpUMCHATH 3HAHUC TCOPECTUUCCKOI'0 MaT€puajia Ipu BbIMOJI-
COTIIHYHOY HCHHUU SaﬂaHHﬁ, MOCJACA0BATC/IbHO U IMMPABUJIbHO BBINIOJHACT 3alaHus, YMECT 000CHOBAaHHO
nu3jaratb CBOM MBICJIM U JICJIaTh HQO6XO,Z[I/IMBIQ BBIBO/JIbI
JIEMOHCTPUPYET CIIOCOOHOCTh MPUMEHSThH 3HAHHE TEOPETHIECKOTO MaTepraia IPH BBIMOJ-
4 HCHUU SaZ[aHPlﬁ, TIOCIEA0BATECIIBHO U IPABUJIBHO BBITIOJIHACT 3aJlaHUA, YMCCT 000CHOBaHHO
«X0opomIo» nusjaratb CBOW MBICIN WU OCJIATH HCO6XO,Z[I/IMBIQ BBIBOJIbI, JTOIIYCKACT CAWHUYHBIC OH.II/I6KI/I,
HCHIPABJIACMBIC ITOCIIC 3aMCYaHW IPETIOAaBaTECIIA
3 JEMOHCTPHUPYET OTACIBHBIC, HCCUCTEMATU3UPOBAHHBIC HABBIKH, UCIIBITHIBACT 3aTPYAHCHUA
" OOITyCKacT OIIHOKH IIpX BBITTOJIHCHUN 3az[aHm71, BBITIOJTHACT 3aJaHUEC TIPHU TOACKA3KE IIpE-
«YOOBJICTBOPUTCIILHO»
TI0/TaBaTeNs, 3aTPYAHIETCS B HOPMYITHPOBKE BHIBOJIOB
2 HE CHOCOOEH NMPAaBMIILHO BBITIOIHUTD 3a/1aHAE
«HCYIAOBJICTBOPUTCIIBLHOY

7.3. KoHTpoJIbHbBIE 321aHUS U HHbIE MaTepHaJibl, HeO0OX0AMMbIe 1JIl Pe3yJbTATOB 00Yy-
YeHUs M0 TUCUUILINHE
IIpumepHbIe 3aJaHUSA KOHTPOJIBbHBIX padoT

Tema: HTerpan u BBEJCHUE B MHOTOMEPHBIN aHaIN3

Bapuanr 1
3amanue 1. ITox

cunTaiTe paboTy Mo MepeMEeIeHIIO MacChl B TPABUTAIMOHHOM TI0OJIe 3eMIIH

1 IIOKA>XXHUTC, YTO 3Ta pa60Ta 3aBHUCUT TOJIBKO OT ypOBHeﬁ BBICOT MCXOJHOI'O 1 KOHCYHOI'O ITOJIOXKEC-

Huil. Haiinure ms 3emiu paboTy BBIXOAA U3 €€ TPaBUTAIIMOHHOTO TOJISI U COOTBETCTBYIOUIYIO
(BTOpPYI0) KOCMHUECKYIO CKOpocTh. Ha mpuMepe MasiTHUKA U ABOMHOIO MasTHUKA MOSCHUTE, KaK Ha

MHO>KECTBE COOTBETCTBYIOIIUX KOHPUTYpalluii MOKHO BBECTH JIOKAJIbHBIE KOOPAMHATHI U OKPECT-

HOCTH H KaK ITPH 3TOM BO3HHKAET €CTECTBEHHAs TOMOJIOTHS, IPEBPAIAIOIasi €ro B KOH(PUTypaIu-
OHHOE MTPOCTPAHCTBO MEXAaHWYECKON CHCTEMBI. MOXKHO JI METPHU30BaTh 3TO IPOCTPAHCTBO B pac-

CMOTPEHHBIX Cllydasx?




3aganue 2. Ha npumepe MasiTHUKA U IBOMHOTO MasiTHUKA MOSICHUTE, KaK HA MHOXECTBE CO-
OTBCTCTByIOH_II/IX KOH(I)I/II‘ypaI_[I/Iﬁ MO>XHO BBECTHU JIOKAJIBbHBIC KOOpI[I/IHaTBI n OerCTHOCTI/I 1 KaK HpI/I
9TOM BO3HHMKAET €CTECTBEHHAS TOMOJIOTHS, IPEBPAIIAOIIas €ro B KOH(UTYPAIIMOHHOE TPOCTPaH-
CTBO MEXAHUYECKON CUCTEMBL. MOKHO JIM METPU30BATh ITO POCTPAHCTBO B PACCMOTPEHHBIX CIIY-
qasx?

IIpumep 3axannii 1151 KOHTPOJIBLHOI PadoThI

Tema: OyHKIIMOHATBHBIE PAAbI; IHTErpassl, 3aBUCAIINE OT MTapaMeTpa

Bapmuanr 1

3aganue 1.

Onpenenuts MHOXKECTBA 3HAUEHUH TAPAMETPOB, 11 KOTOPBIX JaHHBIA HHTETpal CXOAUTCS:

-+00

rcos(x)
——dx.
P + 27

3agauue 2.

o COS TLE

1) 3 —— a>1

nr
n=0

N_—ﬁ 1 4 .Iu:-. ]
2 — | —
) ,,2_1_1 nlnn (.E' + 3)

o=l 2 +1)\"
) =—l—=) -
- — - 2 I + ]
HaiTh oGnacTe cxogMmMocTi dyHELMOHANEHOMD pAda: n
Tema: Mepa u unterpan JleOera

Bapuanr 1
3aganue 1.

4
Jokamure, 4TO (PYHKUHA @ = Z ny, SABIMETCH NPOCTOIl, a 3aTeMm,

n=l

MNOJAL3YACH OINpPEICICHHEM HHTETPana oOT IIPDC'I'UFI q’J}’HKHHH, BbIMTHCJIHTE

[@(t)ydmir)
Bapuaut A,
1 [I: 1 +l}
H
3ananwe 2.
IMycre X =0 , §={[a;b)c X} — nonyanrebpa crpenok. Paccmor-
pum dyuakumio m([a;b)) = F(b)— F(a). Ilpn kakux 3navdeHHAX mapa-

Merpa « 93Ta dopmyna 3alaeT: a) KOHEYHO-aJAUTHBHYIO Mepy:
0) o-anuTHBEHYH Mepy? Ecni Mepa He SBafeTcd o -a/UIMTHBHOI, TO yKa-

o
3aTh MHOJKECTBO 4 € § U ero pazdmenne A= ]_[;[,,, A, e 5. Takoe, 4TO
k=1

m (A) =S m.(4)

0,1 <0,
F(ty=qa,t=0,

e, t>0




Tema: Nzmepumbie GyHKITUN
Bapuanr 1

Japganue 1.
L. Onpenenuu va orpeske [0, 1] dynrmmo fir) = max.r;, e I; npehpel gecsTHHEOl FANHCH 9Hena
ie
Tr = [J., LyXgrg---. I,I_.LI.JKHHCI.[']'F. HTO JF[J'? HEAMEPHIMA B IMOYTH BCRELY DOCTOH HHA
Japganue 2.

2. OfGozsayvuy qepes Y 4(r) XapakTepHeTHHecky D (yHENI0 MEO#eCTEA A, PABHYIO IHHIIE B TOYKAX
r € A i HV0 B orTalkHeE Todkax. Oupeieiiy «Tpeyioibboe NpeicTabiciies HATYPAIBHEIY HH0e

wak paznosense n = k(k — 13/2 + 1, rpe kb — sosmep aparosann, a | — #oMep 4uela Ha JHANOHAIH B
noayieckonedsol MaTpHe:

1 2 4

3 5

5

H S3AJATHM HOCTeI0BATEIEROCTE dhyvHEmal f, = v i), TAE N = klk=1)/2+1.
Sk Tk

- i .
Jowamure, wro [, = 0, w upn wros lim f;, He cyiecreyer 1 npn kakou -,

Tema: Nurerpan JleGera
BapuanTt 1

Jananwe 1.

JoKa3aTh CyLECTEOBAHNE H BRIMHCIIHTE j fdm,  rne
A

A =[0:1]=[0:1], m, — nnockas mepa JleGera
S

1 e’ x+yell,
x+y, x+yell
Lx-vel,

2 | e
o, x—yell

x,yel,
3 e
x-y,yel

ZanaHwe 2.

4
Jokasute, 40 GyHKUNL @ = En;r,-,_ ABIACTCA NPOCTON, 4 3aTeM,

NONB3IVACE ONpedcIcHHEM HHTE['pE‘IJ'.I; _1;]' npoctoil VHKUHH, BEIMHCIHTE
."J':fo{tjdmtrj
4,

1 :l; 1+ ];-

2 |

; 3]

4 -0; 1 +—-

s | [

e
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Tema: Psanpl Oypne
Bapmuanr 1

3apaHue 1.

Haifti mpeo6pasoBanie Qypse GYHKIHIT

flz) = { 1, ecimn }1} f a,

0, ecomm |z a,

3apanue 2.

Paznoxnts B pan Oypbe Mo KOCHHYCAM I IO CHEYCaM (YHKITIO y=/{x). OIpeIeTeHHyI0 Ha 3a1aHHOM HHTEPBATE ¢ TIOMOIIBIO TPA(hIIKa IITH B ABHOM BITe. [I0CTPONTE TpadiK CyMME

MOIYIEeHHOTO pAfa KIJpre 1 3aIHCaTh Y€ThIPE NEPBEIX HEHYTIEBBIX WIEHA 3TOTO pAna.

Bce 3agaun oTnuyaroTcs no Temaruke. KOHTpOﬂbHaH 3acyuTbIBaeTCH, Korga pelleHel Bce 3agayun. CTy,EleHTy, He pelunBLUeMy onpedeneHHble 3adaqyv, NpegocTasnsaeTca BOSMOXHOCTE Ha
KOHCYNbTauWUW BbINOMHUTL HEAOCTaKLLKWe 3aaHuna. MenonbaoBaHue Kaxaol AONONHUTENBHOWM NOMLITKU CHUXaeT KonyecTBo Bannoe 3a 3afauvy Ha 20% oT nonHoro KonuyecTea. Takxke Bar
MoryT ObITb CHIDKEHBI 33 Heﬁpe}KHOCTb. OTCYTCTBME [JOKa3aTenbCTB, Melikue TexHu4eckue OLUMGKM.

Bomnpocsl k 3x3ameny 1 cemectp
Teopema o cxxaroii pyukiuu. [IpenenbHbIi IEpexo] B HEPABEHCTBE

Teopema o mpeniesie MOHOTOHHOHN (YHKITUN

Teopema 006 OTKPBITHIX U 3aMKHYTBIX MHOXKECTBAaX B IPOCTPAHCTBE U B MOJIIPOCTPAHCTBE
TeopeMa 0 KOMIIAKTHOCTH B MPOCTPAHCTBE U B MOJITPOCTPAHCTBE

[Ipocreiimme cBOMCTBAa KOMIIAKTHBIX MHOYKECTB

[Ipunnun Ber6opa bonbkrano-Beitepmrpacca

CxoaumocTb B cebe 1 ee CBOHCTBa

Kpurepuii Ko s otoOpakeHuit

CBoiiCTBa HEMPEPHIBHBIX OTOOpaKeHUI: apudmMeTHIecKre, cCTabuan3aius 3HaKa, KOMIO3H-
s

10. TeopeMa 0 TOMOJIOTHYECKOM OMPENCIICHUU HENPEPHIBHOCTH

11. Teopema Beitepmtpacca o HenpepsIBHOM 00pa3e KommakTa. CiencTBus

XN R WD =

12. Teopema Kantopa 0 paBHOMEpPHOI1 HENIPEPHIBHOCTU

13. Jlemma 0 CBSI3HOCTH OTpE3Ka

14. Teopema bonbuano-Komm o npoMexxyTo4HOM 3HAaUEHUH

15. Teopema 0 coxpaHEHUH MPOMEKYTKA

16. Onucanne TMHENHO CBSA3HBIX MHOXKECTB B R

17. TeopeMa 0 HEPEPHIBHOM 00pa3e JUHEHHO CBSI3HOTO MHOXKECTBA

18. TeopeMa 0 HEPEPHIBHOCTH MOHOTOHHOM (hyHKIHH. CIeCTBHE 0 MHOXKECTBE TOUYCK pa3phl-
Ba

19. Teopema o CyIIeCTBOBaHHH U HETIPEPHIBHOCTH 00paTHON (HYyHKINUU

20. CgoiicTBa 1noka3aTelbHON (PYHKIIMHA: MOHOTOHHOCTbD, SKCIIOHEHTA CYyMMBI, HETIPEPHIBHOCTD

21. CpoiicTBa MoKa3aTenbHONW ()YHKIIUU: KOMITO3UIIMS DKCIOHEHT, 0O0paTuMocTh. Jlorapudm.
Ero cBoiicTsa.

22. HenpepbIBHOCTb TPUTOHOMETPUIECKUX (YHKIIUA U OOPATHBIX K HUM

23. 3amedarenbHbIe TIPEACIbl C yd4acTHEM CHHYca, Jorapudma, CTETIEHHOW M TOKa3aTeIbHOU
byHKIUHA

24. TeopeMa 0 3aMeHE Ha SKBUBAJICHTHYIO MPU BBIYUCIICHUH TpeneoB. Tabmuiia SKBUBaJICHT-
HBIX
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25

26.
27.
28.
29.
30.

31.
32.
33.
34.

35.
36.
37.
38.
39.
40.

41

. Teopema eIMHCTBEHHOCTH ACUMITOTHYECKOTO Pa3JIOKEHUS

PaBHOCHIIBHOCTE IBYX OMpeneieHuit npousBoaHoi. [Ipasuna quddepeHunpopanms.
JuddepennrpoBanue KOMIO3UIUN U 0OpaTHON PyHKINH

Teopema @epma (¢ JIeMMOIA)

Teopema Poss

Teopems! Jlarpamka u Komu. CneactBus 00 orieHKe MPUPAIICHUS U O TPEesie TPOU3BO/I-
HOI

Teopema HapOy. CneactBus

®dopmymna Teitnopa ¢ octatkoM B popme [leano

®opmyna Teiinopa c octatkom B popme Jlarpanka

3aMeuaHus 0 MpeaCcTaBUMOCTH QYHKUIUU psaoM Teitnopa u o auddepeHIMpoBaHUHT pasiio-
»kenuit Tennopa

Teopema 0 HEOOXOIUMOM H TOCTATOYHOM YCIIOBHUSIX IKCTpEMyMa

Jlemma 0 moCTpOEHUU MOCIEI0BATEILHOCTH € 00Jiee BBICOKOI CKOPOCTHIO CXOIUMOCTH
[IpaBuio Jlonurans

Teopema IllTonba

Teopema 06 ogHOCTOpOHHEH MH(HEPEHITUPYEMOCTH BBITTYKIOW (PYHKITUN

Teopema 00 onMcaHuy BBITYKIOCTH B TEPMHHAX KacaTEIbHBIX

. AuddepenunanbHblil KpUTEPHA BBITYKIOCTH

Bomnpocekl k 3x3amMeny 2 cemecTp

AR S e

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.

HepasencrBo Mencena

HepasenctBo Komm

HepasenctBo ['enbaepa st KOHEUHBIX CYMM

HepasenctBo MUHKOBCKOTO

Teopema o cBOWCTBaxX HEOIIPENEIEHHOIO UHTETpalla

3anuch paroHAIBHONW JpoOu B BUAE, YAOOHOM JJIS HHTETPUPOBAHHS (IOK-BO Ui CIIydas
BElll. KOPHEM)

WuTerpupoBanue HEpaBEHCTB, CIEJACTBUS 00 OLIEHKE MHTErpaja 1o MOJAYII0 U TeopeMa O
CpeHeEM

Teopema bappoy, dopmyna Hrerotona--JleiiOnuma, o0oOmeHne Ha ciaydaid KyCOYHO-
HENPEPBIBHBIX (PYHKINN

CBolicTBa HHTErpana: aJJuTUBHOCTb, TMHEWHOCTb, UHTEIPUPOBAHUE 10 YaCTsAM, 3aMEHa I1e-
pPEMEHHOMN

HepaBencTtBo YebblmeBa a5 MHTETpajioB MOHOTOHHBIX (PyHKIHM. CiencTBue Uit CyMM
®opmyna Bammca

®dopmymna Teitopa ¢ 0OCTaTKOM B HHTETpaIbHOU (popme

MHTerpan kak npenes HHTErpaJbHbIX CyMM

Teopema 06 UHTErpaJIbHBIX CyMMax JUIsl IEHTPAIbHBIX MPSIMOYTOJIbHUKOB

Teopema o dhopmyre Tpanenwnii, popmyina Ditnepa--MaxkaopeHa

ACHUMIITOTHKA YaCTUYHBIX CYMM FapMOHUYECKOTO psiaa

®opmyna CtupauHra

HNurerpanbsHoe HepaBeHCTBO ['enbaepa

UnTerpansHoe HepaBeHCTBO MeHcena. HepaBeHCTBO O cp. apu(METHUECKOM M CPEIHEM
F€OMETPUYECKOM

Teopema 0 BBIYUCIEHUN aAIUTUBHON (PYHKIIMH MPOMEXKYTKA MO MIIOTHOCTH

12



21

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

34.
35.
36.
37.
38.
39.
40.

. O6001eHHast TeopemMa O IIIOTHOCTH
22.

[Inomans KpUBOJIMHEHHOIO CEKTOPA: B IOJSAPHBIX KOOPAMHATAX WU JUIs IapaMeTpUYECKON
KpHUBOU

N3onepumerpuieckoe HEPABEHCTBO

Boruncnenue 1auHbI IN1aIKOTO MyTH

O06nem ¢uryp BpamieHus

[Ipocreiimue cBolicTBa HECOOCTBEHHOT'O HHTETpalia

[Tpu3Haku cpaBHEHUS CXOJUMOCTH HECOOCTBEHHOIO MHTETpaja
Teopema 06 aOCONMIOTHO CXOAIINXCSI HHTETpaIax

[Mpusznak AGens--/Iupuxie cXoqUMOCTH HECOOCTBEHHOTO HHTETpaja
Wurerpan Ditnepa--Ilyaccona

I'amma pynkuus Ditnepa. [pocreiimme cBoicTBa.
Heonpenenénnslii nHTErpai

Onpenenenne uHterpana Pumana, npocmetiwiue cBovictBa. Kputepuii cyuiecTBoBaHUS
OIPEIENIEHHOrO UHTETpAJIA.

AKCHOMBI BEILIECTBEHHBIX YHCET

3akoHnbl e Moprana

Toxnectso Jlarpanxka. HepaBenctBo Komu--byHsikoBckoro
CueTHble MHOKECTBA. [[Ba MpoCTENIINX CBOWMCTBA.

CueTHOCTh MHOKECTBA PallOHAJIBHBIX YHCEI.

HecuerHocTs oTpeska.

HecueTHOCTh MHOKECTBA OMHAPHBIX MMOCIEA0BATEILHOCTEN

Bomnpocsl k 3k3ameny 3 cemecTp

AR e

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

EnMHCTBEHHOCTD Npezeia U OrPaHUYEHHOCTh CXOAAIIEICS OCIE10BATEIbHOCTH
Teopema o npeeIbHOM NEPEX0/IE B HEPABEHCTBAX

TeopeMa 0 AByX rOpOIOBBIX

beckoHeuHo Manast 1ociie10BaTeIbHOCTD

Teopema 00 apumeTHIECKHUX CBOMCTBAX Mpeesa

HepapenctBo Komm-byHAKOBCKOTO B JUHEMHOM MPOCTPAHCTBE, HOpMa, MOPOKACHHAs CKa-
JSIPHBIM MPOU3BEICHUEM

Teopema 00 apudmeTHUeCKUX CBOMCTBaX Mpejena mocieaoBareabHocTH (B R ¢ deproit).
Heonpenenennoctu

Teopema 0 CTATMBAIOIUXCS OTPE3KAX

OTKpBITOCTH OTKPBITOTO LIApa

Onucanne BHYTPEHHOCTH MHOXECTBA

Teopema 0 CBOMCTBaX OTKPBITHIX MHOYKECTB

Teopema 0 CBSI3U OTKPBITHIX M 3aMKHYTBIX MHOYKECTB, CBOMCTBA 3aMKHYTBIX MHOXECTB
Onucanue 3aMbIKaHHsI MHOKECTBA B TEPMHUHAX NEPECEUCHUI

Teopema o cyliecTBOBaHHH CylpeMyMa

JlemMa 0 cBOMCTBax cynpeMyma

Teopema o npenesie MOHOTOHHOM IOCIIEN0BATEIBHOCTH

Omnpenenenue yucia €, COOTBETCTBYIOLIMM 3aMeudaTelbHbIN IPeae

CBolicTBa BEPXHETr0 U HUKHETO IIPEIENIOB

TexHuuyeckoe onucaHue BEpXHEro npeaena

Teopema o cyniecTBOBaHHHM Npejeia B TEPMUHAX BEPXHETO U HUKHETO MPEIEIIOB

13



21

24.
25.

26.
27.
28.
29.
30.
31.
32.
33.

34.
35.
36.
37.
38.
39.

. Teopema 0 XapakTepHu3aliy BEpXHETO Mpe/iesia KaKk YaCTHIHOTO
22.
23.

OKBUBaJIEHTHOCTH onpenenenuil ['eitne n Komm

EnMHCTBEHHOCTH Mpesena, JTOKaIbHasi OrPaHUYCHHOCTh OTOOPaKEeHUs, UMEIOIIETO Mpeaed,
TeopeMa O CTaOMITU3alK 3HaKa

Hurerpan Jupuxie

CBoiicTBa PsIIOB: JIMHEWHOCTh, CBOMCTBA OCTaTKa, HEOOX. yCIOBHUE CXOJIUMOCTH, KPUTEPHI
Bonsano--Komm

[Ipu3Hak cpaBHEHUS CXOIAUMOCTH MOJIOKUTENBHBIX PSII0B

[Tpusnak Paabe cX0QuMOCTH TIOJIOKHUTEIBHBIX PSIJIOB

Nurerpanbusiii npuzHak Koy cXoQuMoCTH YUCTOBBIX PSAOB

[Ipu3znak Jleitbuuia

[pusznaku Jdupuxie u Adeist CXOOUMOCTH YHCIOBOTO psijia

TeopeMa o0 rpynIupoBKe ClraraeMbIX

TeopeMa 0 mepecTaHOBKE ClaraeMbIX

Teopema Crokca-3aiiiyis O HENPEPHIBHOCTU TIPeAesia IOCIeA0BATEIbHOCTH (DYHKITHIA.
CnencrBue 115 psoB

MerTpuka B IpoCTpaHCTBE HEMPEPHIBHBIX (QYHKIINI Ha KOMIIAKTE, €ro MOJIHOTA

TeopeMa o peieTbHOM NEPEXOe MO 3HaKOM UHTerpaia. CiencTBue s psaoB

Teopema o nipeesIbHOM NEPEX0/Ie MO/ 3HAKOM Npou3BoAHOM. ClecTBUE A PsIOB
Teopema o npeeIbHOM NIEPEXO0/IE B CyMMaXx.

TeopeMa 0 mepecTaHOBKE ABYX MPEAEIbHBIX IEPEXO0B

[Tpusnak Jlupuxie paBHOMEPHON CXOAUMOCTH (PYHKIITMOHAIBHOTO Psijia

Bomnpocsl k 3k3ameny 3 cemecTp

e I e o e

[\ I NS T NS I i e e e e e e e  ®)
N — O O 0 39 N L B W N~ O

Teopema o0 Kpyre CXOAUMOCTH CTEIIEHHOTO psia
Teopema 0 HEMPEPHIBHOCTH CTETIEHHOTO psia
Teopema o nuddepeHnrpoBaHIH CTETIEHHOTO Psizia
EnMHCTBEHHOCTH pa3nokeHus: GyHKIUH B PSIJT
Paznoxxenne 6unoma B psin Teimopa
EnuHCTBEHHOCTD MPOU3BOIHOM

JlemMma o mokoopauHaTHOU U hepeHITUPYEMOCTH
Heobxomumoe ycinoBue nuddhepeHIInpyeMOCTH.
JHocratounoe ycioBue nudpepeHnpyeMocTu

. JleMMma 00 o1ieHKe HOPMBI JIMHEIHOTO oepaTopa

. JuddepennnpoBanne KOMIO3ZUITUU

. AuddepenuupoBanue "mpon3BeacHmn"

. Teopema Jlarpanska st BEKTOPHO3HAYHBIX (DYHKITHI

. DKCTpeMaIbHOE CBOMCTBO I'PaJIUCHTA

. HezaBrCHMOCTB 4acTHBIX TPOU3BOJIHBIX OT MOpsAKa AU PepeHupoBaHus

. [lormaOMHUanbpHas hopmyna

. Muoromepnas gopmyina Teiinopa (c ocratkom B hopme Jlarpanxka u [Teano)

. Teopema o mpocTpaHCTBE TUHEHHBIX OTOOpAKECHUN

. JleMMa 00 ycnoBHsIX, SKBUBAJICHTHBIX HETIPEPHIBHOCTH JIMHEITHOTO oIlepaTopa
. Teopema Jlarpanka Ju1st oTOOpakxeHui

. Teopema 06 0OpaTUMOCTH JIMHEHHOTO OTOOpaKE€HUsI, OJIM3KOTO K 00paTUMOMY
. Teopema o HenpepbIBHO AubHepeHIUPYyEMBIX OTOOPKEHHIX

14



23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.

JlemMma 00 oreHKe KBaipaTUIHOM (POPMBI 1 00 IKBUBAICHTHBIX HOPMax

Teopema depma. Heobxonumoe ycnosue skctpemyma. Teopema Posuis

JloctaTouHOE yCIIOBUE IKCTpEMYyMa

JlemMa o "mouTH TOKaTbHON MHBEKTUBHOCTH"

Teopema o coxpaHneHuu obJIacTu

Teopema o muddheomopduzme

JlemMma 00 orieHKe JTMHEWHOTO MPUOIMIKESHUS

Teopema o JIOKaJIbHOM 00paTUMOCTH

Teopema o HesIBHOM OTOOpaKEHUU

Teopema 0 3a1aHNU T4 JKOTO MHOTOOOpa3usi CHCTEMOM YpaBHEHUI

Heo6xoanmoe ycioBre OTHOCHTENBHOTO JTOKATBHOTO SKCTPEMyMa

Brrurcnenue HOpMbI JIMHEWHOTO OTepaTopa ¢ MOMOIIbI0 COOCTBEHHBIX YHCEI
CpolicTBa 00BbeMa: YCHIIGHHAss MOHOTOHHOCTh, KOHEYHAs MOJIyaJJUTHBHOCTh, «CyOTpaK-
TUBHOCTB

Teopema 00 SKBUBaJIEHTHOCTH CYETHON aJIUTUBHOCTH U CUETHOM MOITYyaJAIuTUBHOCTH
Teopema 0 HEMPEPHIBHOCTU CHU3Y

Tabauna 9
IIprMepbl O1lIEHOYHBIX CPEICTB € KJIKYaMHi NPABUJIbLHBIX OTBETOB
Bpewms
Ne . BBIIIOJIHE-
Tum 3a- TIpaBuibHBIN
n/ DopMynupoBKa 33 aHUST HUS
JTAHWS OTBET
| (B MUHY-
Tax)

OIIK-1. Cnocoben npumenamov pyHoamMeHmaivbHvle 3HAHUA, NOTYUEHHblE 8 00IACMU MAMeMaAmuYecKux u (unu)
ecmecmeeHHbIX HAYK, U UCNOJIb308AMb UX 6 RPOPeCcCUOHATBHOUL OeAmeNbHOCIU;

1

N

3amanue 2 2) 1 5-10

x
sakpsrroro | HaiiTn HanveHpluee 3HaueHue QyHKLMH y=2".
THIA a) 0

6) 2
8) 4
2) 1

BeprukanbHas aCHMIITOTA rpaduka byHKIIN a) x=1 10

3a/1a€TCsl ypaBHECHUEM BHJIA
a)
0)
6)
2)

2 +7 : _ 15
z° + dz 6)21'"+3:zc+161n(9: 3)+c
BhIuMCTHTB HEONpeieieHHblil nuTerpan © & — 3
a) —16Ln(:r —3)+c
6) tg (r ) +ec

—22 4+ 3z + 161ln{z — 3) + ¢
6) %
3 (x? + 3} — 161n(z — 3)

2)

Oysxuus v=fa) HENpepbIBHA B TOUKe ~0, el Of- o) Papis / (%0 3

HOCTOPOHHHE IPEJIEIIbl B 3TON TOUKE
a) PaBHbBI
6) Papup f (Zo)
6) PaBHBI O€CKOHEYHOCTH
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| 2) He cymectByet
5 (o) { -1,z #1 a) YcrpaHumou 15
r) = )
Touka £ = 1 guga GbyHKIIH Lr=1 SIBJISI-
eTcs TOYKOHM pa3phiBa
a) YcrpanuMoi
6) C KOHEYHBIM CKauYKOM
8) Broporo pona
6| 3amanme | Mimeer jm mpeaen MOCIeI0BATEIBHOCTD: HET 10
OTKPBITO- U, =n sip 2%
o THIIa 2
7 Jlano YpaBHECHHE MIPSMOJIMHEHHOTO JIBIKCHHUS: 75,88 15
s=1%4+38, .
¢t Haiitn cpeaHIOIO CKOPOCTb JABMXKEHHS 3a
. MIPOMEKYTOK BpeMeHH OT =4 1o t=4+At, monarast At =2
8 Ha napaGosie y=x> B34ThI JiBe TOUKH ¢ abcuuccamu xi=1, (2;4) 15
X,=3. Uepe3 3TH TOUKHU NpOBeJieHa ceKymias. B kakoit Tou-
Ke mapaboJibl KacaTesabHasi K Hel OyneT mapajuiesibHa Ipo-
. BEICHHON CEKylen
= 5 250
9 Haiitn Touku neperuba u I/IHTCpBaJ;BI B5oeryToc3TH u 51351— Touxn neperu6a (Z; —=>) 15-20
= - X — o.
nyKIocTy rpaduka QyHKIUHI y=x x+ WuTepBanst BBIISIyKHOCTI/I
—00: =
(=03 )
WHTepBaibl BOTHYTOCTH
5
35 +)
1 Hcxons u3 onpeaeneHust mpousBoaHon Haittw f7(0) Oyuakmus f(x) He mudde- 15
. 5
sin(x cas>),x #0; peHmmpyemMa B TOYKE B
J{x)= x Touke x=0
0,x=0.
IIK-8. Cnocobnocms nonumameo, CO8epUIeHCHB08AMb U RPUMEHAMb COBPEMEHHbLIL MAmeMamuyecKuii annapam
1| 3amanue s YUCJIOBBIX nocnegOBaTenLHOCTeH 2 n+10m> 10
3aKpBITOTO 2y 1 s 2 T —_—
Enna [[H:_‘] } {[L_%] } [ :HE‘OH } {Tlc?:oon2 : -
- T Geckoneuno )
MaJIOH SIBJISIETCS ITOCIIEA0BATEIEHOCTD
{2—i2+10?’12} {[1_i]n}
4-n’ n
a) " 8)
o , 2
[1+:] {3+m—n ]
] 2
| 6 ) 2 ) 1+1000n
2 [Ipennpusitue BHEJPACT HOBYIO TEXHONOTHIO MPOHM3BOI- s(r)= 2 ,,."(r 40P —3r-18 15
CTBa, IPY KOTOPOH M3MEHEHHE NPOU3BOAUTENBLHOCTH BBI- | @) 3
ITyCKa OJJHOPOJHOM NMPOAYKIMU C TEYEHUEM BPEMEHH 3ajia-
o £ = =Jr + Q=13
ercs QyHKImer )= “'rae t — Bpemsl B HeJesIX.
Tornma o6bem mpoxykuuu S(t), NpOU3BEAECHHOH 3a BpeMs t,
MOJKHO OTIPENIENIUTH KaK:
2 ] 3
Sle)==lr+9) -3r-18
a) 3
s Y
Sir)==-r+9) -3
6) 3
- 1 ]
i)z ——=—=—=-31--
6) 2t #9 ]
3 — = g1
Sle)==+lr +9) -3¢ -—
Al N
- 2) - -
3 [TycTp 3amana GpyHKUMS Y = arCSNT  oryerpre BEp- a) DynKmps 10.r11pe- 15
HBIC YTBEPKICHUS: AcIeHa HIE_‘IOTp%Ke [-1:1]
a) DyHKIMA onpeneneHa Ha otpeske [-1;1] 2 ;{0143130)11{315{
- Y = sinx —
6) SlBnsiercst oOpaTHOM A PyHKLIUH parma Vi—-=x Ha wHTEp-
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N

Ha [-1;7]
6) YObIBaeT B 00J1aCTH ONpeJIeNICHUs
L

2) IlpousBonHas paBHa Vi-z3 Ha uHTepBate (-1;1)

Bauie (-1;1)

Kakasg w3 nepedynciaeHHOW (YHKIME sBISETCS OOpaTHOM
s pyrkiun ¥ = (x +1)°
3
6 T=Y¥
g * Y
T Yy

©w
1
— -

I
L

2)

15

Kakast 13 mepedncieHHbIX MOCIEA0BATEIbHOCTEH CXOAUT-
co:

2
a) x”:n -2n
n+l
5n
0) Xn= n+1

. m
X, =sin—
6)

2) X =n

n

5n
n+1

10

3amanue
OTKPBITO-
ro TUIIa

CocTaBUTh ypaBHEHME KacaTelbHOM K KpUBOM B TOUKe,
COOTBETCTBYIOLIEH 3HaUeHUIO napameTpa t=t0

x=2f -2,
=% £, ty=1.

y=3x-1

15

ey
Haiitu HeonpeaeneHHbI nHTErpaa

9
10 [ [1+/x
-3 +C
9 Jx

15-20

HaiiTi nHTEpBaJIB 3HAKOMIOCTOSHCTBA M KOPHU (DYHKITHH
y=x° -8x+2x

y>0 B wmHTepBamax (0;1),
(2;+ 00); y<0 B mHTEpBaATAX
(—OO; O)a

15

Hatitu ¢pyHKIMIO, 0OpaTHYIO y = 2sin3x

=1 int
4 arcsing

5-10

JlaHo ypaBHEHHE TNPSIMOJUHEWHOTO JBWKEHHUSI TOYKHU:
s=5t+6. OnpeaenuTh CPEeTHIOI CKOPOCTh ABMIKCHUS:

a)5
6)5

15

a) 3a TIepBhIe 6 CEKYHI;
0) 32 IPOMEXKYTOK BPEMEHH OT

[ToyHBI KOMITIEKT OLIEHOYHBIX MAaTepUaIOB MO TUCIHUIUINHE (MOAYI0) ((hOHA OICHOYHBIX
CPE/ICTB) XpaHUTCS B AJICKTPOHHOM BHJI€ Ha Kadeape, yTBEepKIaromieil pabouyro mporpaMMmy JucC-
IUTUTAHBL (MOAYJIs), U B LIeHTpe MOHUTOPHUHTA U ayJUTa KauecTBa 00yUEeHHUS.

7.4. MeToauueckue MaTepuaJibl, onpeae/siiomye Mpoueaypbl OleHNBAHUSA pe3yJibTa-
TOB 00y4eHMs MO AUCHUILIHHE

[Ipu cocraBiennu 3aaHuil HEOOXOAMMO UMETh B BULY, YTO OHHU JOJKHBI HOCUTh MTPAKTUKO-
OpPUEHTUPOBAHHBIN KOMIUIEKCHBIN XapakTep, ObITh HAMpaBlieHbl HA (OPMUPOBAHUE U 3aKPEIUICHHUE
0OIIEKYIBTYPHBIX U MPO(EeCCUOHATBHBIX KOMITCTCHITH.

Texymuit KOHTPONL MPETHA3HAYEH JIJIS MPOBEPKH XOAa U KadyecTBa (JOPMUPOBAHUS KOMIIE-
TEHIINHA, CTUMYJIUPOBAaHUS yu4eOHOH pabOoThl 0O0yd4aeMbIX U COBEPIICHCTBOBAHUS METOIUKH OCBOE-
HUSl HOBBIX 3HaHUU. OH oOecreuynBaeTCsl OIEHUBAHUEM KOHTPOJBHBIX 3a/IaHUM, MPOBEPKON KOH-
CIIEKTOB JIEKI[UH, IEPUOJUYECKIUM OITPOCOM CIIyLIaTeNIe Ha 3aHITUSAX.

Ha sx3ameHe oneHuBaeTCs ypOBEHb OCBOCHUS JUCLMIUIMHBI «MaTeMaTHUYeCKU aHaIu3» U
cTeneHb chOpMUPOBAHHOM KOMIIETEHITUH.

[Tpu TekyiemM KOHTpOJIE YPOBEHb OCBOCHUS YU€OHOU JUCHIUIUIMHBI U CTEIEHb CPOPMHUPO-
BAHHON KOMIIETECHIIMM OMPEACIISIIOTCS OLEHKAMH «OTIUYHO», «XOPOIIO», «YIOBIECTBOPUTEIHHO,
«HEYJIOBJIETBOPUTEILHOY:
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«OTJIMYHO» — BonpoCH! pacKpbIThl HAa BHICOKOM YPOBHE. BBISIBIIEHBI IOJIHOTAa MaTepuana,
CHUCTEMaTUYHOCTh U MOCJEN0BATEIBHOCTD B U3JI0)KEHUH OCHOBHBIX TEOPETHUYECKUX MOJ0KEHHUM BO-
npocoB. [Toka3zaHbl yMEHHS YETKO M KOPOTKO M3JIaraTh CYIIHOCTh BOIPOCOB, CHOCOOHOCTH (hopMy-
JUPOBaTh OCHOBHBIE UJIEH TEMBI, YMEHHE TUCKYTHpOBaTh. lIpencraBiieH monHbINA OTBET HA JTOMOJI-
HUTEIbHBIE BONPOCH. OGOCHOBAHBI BCE KIIOUEBbIE MOMEHTHI BOTIPOCOB.

«XOPOILO» — BOompoChl paCKPBITHI MOJHOCTHIO, BBISIBIEHBI CUCTEMAaTUYHOCTh M TTOCJIEN0-
BaTENbHOCTh B M3JI0)KEHUU OCHOBHBIX TEOPETHYECKUX BOIPOCOB, 0OOCHOBAHBI BCE KIIOUEBBIE MO-
MEHTHI TeMbl. He 0TpakeHbI IpU JUCKYTUPOBAHUHU YMEHUS YETKO U SICHO M3JIaraTb OCHOBHBIE UJIEH
TEMBI, €€ pe3ynbTaThl. He Ha BCe NOMOTHUTENBHBIE BOIIPOCHI OBbLIT JaH MOJIHBIN OTBET.

«YJJOBJIETBOPUTEJIBHO» — BOmpoChl pacKpbhIThl HE MOJTHOCTHIO, 0OOCHOBAaHBI HE BCE
KJIFOUEBBIE MOMEHTHI BONPOCOB. [IpeacTaBiieHa nocine10BaTeabHOCTh B U3JI0)KEHUH OCHOBHBIX TE€O-
PETUYECKHUX TOJIOKEHUI BOIPOCOB. CyITHOCTh TEMBI HE OTPAKEHA B OTBETAX HA JOIMOJIHUTEIIbHbBIE
BOMPOCHL. BO3MOKHBI OITMOKY MPHU U3T0KEHUN MaTepralia, He MOKa3aHO YMEHUE TUCKYTUPOBATh.

«HEYJIOBJIETBOPUTEJIBHO» — Bompochl pacKpbhIThl HE MOJTHOCTHIO, 00IIass uaes Bep-
Hasi, HO HE BBISBJICHBl CHCTEMATUYHOCTh U MOCJIEI0BATEIbHOCTh B U3JI0KEHUU OCHOBHBIX TE€OPETH-
YECKUX IMOJIOKEHUN. BONBIIMHCTBO KIIOYEBBIX MOMEHTOB TE€Mbl HE 00OCHOBAHBI UM UMEIOTCS He-
BEpHBIE 000CHOBaHUs. BO3MOXHBI OITMOKHN B CXeMaX WU uepTekax. Hu Ha ouH TOTOTHUTEIbHBIH
BOIIPOC HE IMOJy4YeH OTBeT. He BBIABIECHO yMEHHE NMCKYTHPOBATh, HE MOKA3aHO YMEHHE M3J1ararhb
MaTepHua YeTKO U SICHO.

Hroroast onieHka ycrneBaeMOCTH CTYAEHTOB IO JUCLUIIIIMHE NMPOU3BOJUTCS COIVIACHO IO-
JIOKEHUI0 O OaITbHO-PEUTHHIOBOW CHCTEME OIICHKH YYE€OHBIX JOCTH)KEHUU CTYICHTOB, YTBEp-
KIeHHOTo TiprkazoM pekropa AI'Y ot 13.01.2014 r. Ne 08-01-01/08.

[IpenonaBatenpb, peaqn3yOMMUi TUCUUILIUHY, B 3aBUCUMOCTH OT YPOBHSI MOATOTOBJICHHO-
CTH 00YYaIOLIUXCSI MOXKET UCIOIb30BaTh HHBIE (POPMBI, METOIbI KOHTPOJISL U OLIEHOYHBIE CPE/ICTBRA,
UCXOJS U3 KOHKPETHOM CUTYyallUH.

Tadoauua 10
IIIxaja nepeBoa peiTHHIOBBIX 0AJIJIOB B
HTOTOBYIO OLICHKY 32 CeMeCTp N0 AUCHUILIHHE

CymmMma 6amioB Ornenka 1o 4-6ayuIbHOH mKane
90-100 5 (OTIUYHO)
85-89
75-84 4 (xoporro)
70-74
65-69 3
6064 (YROBIETBOPUTEIHHO)
Hmxe 60 2 (HeyIOBJIECTBOPUTEILHO)

IIpu peanuzauuy AUCHUIUIMHBI (MOAYJS) B 3aBUCUMOCTH OT YPOBHSI IOATOTOBIEHHOCTH
0o0y4aromuxcsi MOTryT ObITh MCIOJB30BaHbl HHBIE (DOPMBI, METOJBI KOHTPOJISL U OLEHOYHBIE Cpe-
CTBA, UCXO/ U3 KOHKPETHOW CUTYaLlUH.

8. YY EBHO-METOAUYECKOE U TH®POPMALIMOHHOE OBECIIEYEHUE

JAUCHHUIIJINHBI
8.1 OcHoBHas quTeparypa:
l. bepman ["'H. CO0opHUK 3a/1a4 10 Kypcy MareMaTHdecKkoro aHaiausa: yuel. mocodue. - 22-
u3n.; nmepepad. - CII6.: ITpodeccus, 2005. - 432 c. (114 5k3.).
2. BBenenue B maremarmueckuii ananmus. (M36panubie Temsr). U.2 / coct. M.B. KonomuHna. -
Actpaxanb U3za. mom «AT'Y», 2004. - 26 ¢. (19 3x3.)
3. Beenenue B maremarmueckuii aHanmu3. (M30paHHBIE TeMbl): METOH. PEKOMEHAALUU IS

crynertoB no creil.: 010200 - Ilpuknagnas maremaruka u uHpopMmaruka; 030100 - Yuurens
unpopmaruku. Y.1 / coct.: M.B. Konomuna. - Actpaxans: Uza. nom «AI'Y», 2004. - 19 c. (20 3k3.)

4. 3anopoxen; [.1. PykoBoACTBO K pemIeHHI0 3a1a4 M0 MaTeMaTHYeCKOMY aHalin3y: y4eOHoe
nocobwue. - 7-e u3a.; crep. - CII6.: Jlans, 2010. - 464 c. (49 >x3.)
5. Nneun B.JI. OcHoBBl Matemarnyeckoro ananuza. Y. I : yueb. mist yH-TOB. - 2-€¢ u3n. - M. :
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Hayxka, 1980. - 447 c. (4 7k3.)
6. Koponskosa JI.H., HeBugomckas N.A., Meneniko C.B., Jluteun J1.b. [Iluddepennuansnoe
ucuucienne GyHkuui [DnexkTpoHHbIH pecype]: YueOnoe nocobue. CraBponons: AIPYC
CtaBponoyibCKOro roc. arpapsoro yH-ta, 2017. URL:
http://www.studentlibrary.ru/book/stavgau 00114.html (9BC «KoHcynbTaHT CTyIeHTay).
7. Jlakepuuk A.P. Breiciras maremaruka. Kparkuii kypc [DIeKTpoHHBIA pecypc]: yueb. moco-
oue. M.: Jloroc, 2017. URL: http://www.studentlibrary.ru/book/ISBN9785987045237.html (3bC
«KoHCYNbTaHT CTyACHTA»).
8. OcHoBBl Maremarudeckoro asHanusa (Monynb «HeompeneneHHbI uHTErpan») [DIeKTpoH-
HBII pecypc]: ydebnoe mocobue / 3yboBa M.K., Octpas O.B. - OpenOypr: OI'Y, 2017. -
http://www.studentlibrary.ru/book/ISBN9785741017944.html (OBC «KoHCYnbTaHT CTyIEHTa»).
9. OcHOBBI MaTeMaTu4yeckoro aHanu3a (Moayinb «OnpeneaeHHbI HHTETpal U HECOOCTBEHHBIS
WHTETpaNb») [ DNEeKTPOHHBIN pecypc]: yuebnoe mocodue / 3y6osa N.K., Octpas O.B. - OpenOypr:
orvy, 2017. - http://www.studentlibrary.ru/book/ISBN9785741018514.html (ObC «Koncynsrant
CTYZICHTa).
10. Pomenko O.E. Maremarnueckuii ananu3: nuddepeHnnaibHOe U HHTETPaIbHOE UCUHCIICHHUE
(GYHKIIUM OHOM MepeMeHHOM [DNeKTpoHHBIN pecypc]|: yueOHo-MeToanyeckoe mocobue. HoBocu-
oupck: Uzn-Bo HI'TY, 2016. URL: http://www.studentlibrary.ru/book/ISBN9785778229457.html
(OBC «KoHCYyNbTaHT CTYACHTa»).
1. Posix C.X. Ilpenensl. COOpHUK 3a/1a4 ¥ yIpakHEHUH [DJIEKTpOHHBIN pecypc|: yaeOHoe mo-
cobwue. HoBocubupck: Wzn-Bo HI'TY, 2017. url:
http://www.studentlibrary.ru/book/ISBN9785778231283.html (3BC «KoHCynbTaHT CTyneHTa»).
12. TyranbaeB A.A., Maremaruueckuii aHanu3 : paabl [DneKTpoHHBIA pecypc] / TyranOa-
eB ALA. - M. : @OJIUMHTA, 2017. - 40 c. - ISBN 978-5-9765-1307-5 - Pexum npocryna:
http://www.studentlibrary.ru/book/ISBN9785976513075.html (9BC «KoHCynbTaHT CTyAEHTa»).
13. VYmakoB B.K. Maremaruka: ocHOBbI Teopuu AuddepeHIInanbHbIX YpaBHEHUN [ DIEKTPOH-
HBII pecypc]: yued. mocodue. M.: MUCuC, 2018. URL:
http://www.studentlibrary.ru/book/ISBN9785906953056.html (3BC «KoHCynbTaHT CTyneHTa»).

8.2 JlomotHuTE/ILHAS IMTEPATYPA
1. Byteipun B.M. CnpaBouHoe mocobwe Mo BbICHIEH MaTeMaTrhke [DJIEKTPOHHBIA pecypc]:
yaeOHoe nocoowue. HoBocubupck: Wzn-Bo HI'TY, 2016. URL:
http://www.studentlibrary.ru/book/ISBN9785778229402.html (3BC «KoHCynbTaHT CTyIEeHTa»).
2. Bunorpagosa M.A. 3amaun m ynpakHeHHs IO MareMarudyeckomy aHaimuzy. B 2 4. Y.I.
JHuddepennmanpHoe 1 HHTErpAIbHOE HCUKCIeHue: pek. M-BoM oOpa3oBanus P B kauecTBe yueo.
moco0. IS BY30B. - U31. 3-¢; uctp. - M.: JIpoda, 2001. - 725 c. (1 3x3.)

3. Nnenr B.A. Maremarndeckuii aHanu3: YYeOHHK IJIs1 CTYACHTOB BY30B / MO pEl.
A.H.Tuxonosa. - M.: Hayka, 1979. - 720 c. (14 5k3.)

4. Kazapop C.A. Maremarnueckuii anamu3. Y. 1: yue6. moco6. BBenenue B aHamms. -
Actpaxans: U3a-Bo AI'TIN, 1995. - 53 c. (28 7k3.)

5. Kynpsisues, JI.JI. Kypc Mmaremarndeckoro ananusa B 3-x Tomax. T.1 : YueOH. mis cTyn. yH-
TOB U BY30B. - 2-€ U3[. ; mepepad. u gom. - M. : Beicur.auk., 1988. - 712 c. (38 3k3.)

6. Tumomxko X.U., Cenezenp C.JI. Maremaruka. [Ipaktukym [DnexkTpoHHBIN pecypc]: yueo.

nmocobue. Munck: PUITO, 2018. URL:
http://www.studentlibrary.ru/book/ISBN9789855037737.html (3BC «KoHCynbTaHT CTyneHTa»).

7. @uxtenronsil, ['. M. Kypc nuddepenunanbHoro 1 MHTErpagbHOTO UCYUCICHUS | YISOHHUK :
B 3 Ttomax / I'. M. ®uxtenromnbi. — 13-¢ uzn., crep. — Cankr-IletepOypr : Jlanp, [6. 1.]. — Tom 1
— 2019. — 608 c. — ISBN 978-5-8114-3993-5. — Texkcr : 31ekTpoHHBIi // JIaHb : 37IeKTpOHHO-
oubmoteunas cuctema. — URL: https://e.lanbook.com/book/113948

8. Hemunosuy, b. I1. COopHuUK 3a1a4 ¥ yIpaXHEHUH IO MaTeMaTHYECKOMY aHAIIU3Y : yueOHOe
nocobue ayst By30B / b. I1. JlemunoBuu. — 23-e u3n., crep. — Cankr-IlerepOypr : Jlanp, 2021. —
624 c. — ISBN 978-5-8114-6940-6. — TexkcT : 3neKTpoHHbIH // JIaHb : 3eKTpOHHO-OnOInoTeUHas
cucrtema. — URL: https://e.lanbook.com/book/153688
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9. @uxTtenronsil, I'. M. OCHOBBI MaTEMaTHYECKOTO aHAIM3a : y4eOHUK JUIS BY30B : B 2 4acTAX
/ T'. M. ®uxtenronbi. — 13-e, crep. — Cankrt-IletepOypr : Jlanp, 2021 — Yacts 1 : OcHOBBI Ma-
teMmatuueckoro ananuza — 2021. — 444 c. — ISBN 978-5-8114-7583-4. — Tekcrt : 3JI€KTPOH-
HbIil // Jlanb : snexTpoHHO-OMOMMoTeyHas cucrema. — URL: https://e.lanbook.com/book/162390.
— Pexum nocryna: aig aBTopus. M0OJIb30BaTENICH.
10. ®duxteHronsll, I'. M. OCHOBBI MaTeMaTHYECKOTO aHAIK3a : YYeOHUK JJIS BYy30B : B 2 4acTAX
/ T. M. ®uxrtenronsl. — 12-e u3a., crep. — Cankr-IlerepOypr : Jlans, 2021 — Yacts 2 — 2021.
— 464 c. — ISBN 978-5-8114-8375-4. — Tekcrt : 25eKTpoHHBIN // JlaHb : SJIEKTpOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/175511
11. ®duxrtenronsll, I'. M. Kypc nuddepernuanbHOro u HHTErpaabHOTO UCYUCIeHus: B 3-X TT.:
yueOHUK 11 By30B: B 3 Tomax / I. M. ®@uxrtenronsi. — 15-e u3n., crep. — Cankr-IletepOypr:
Jlans, [0. r.]. — Tom 2: Kypc nuddepennuanpaoro u uHTErpagbHoro ucuuciaenns — 2021. — 800
c. — ISBN 978-5-8114-7377-9. — TekcT: 3neKTpoHHbIH // JIaHb: 37IeKTpOHHO-OMOIMOTEeYHAs CH-
crema. — URL: https://e.lanbook.com/book/159505
12. @uxtenronsil, I'. M. Kypc nuddepenunanbHoro u uHTerpagbHoro ucuucienus. B 3-x 1r.:
yaeOHMK 151 By30B: B 3 Tomax / I'. M. ®uxrtenronbn. — 12-e usa., crep. — Cankr-IlerepOypr:
Jlanb, [6.1.]. — Tom 3 — 2021. — 656 c. — ISBN 978-5-8114-8779-0. — TekcT: 31€KTpOHHBIH //
Jlanb: anexTporHO-0MOMoTeyHas cuctema. — URL: https://e.lanbook.com/book/180824
13. @uxtenronsll, I'. M. Kypc nuddepenunansHoro u uHTErpanbHoOro ucunciaenus. B 3-x TT.
Towm 2 [DnexTponnsiit pecype] / I'. M. ®uxrtenronbi. — OnektpoH. gaH. — CI16: Jlans, 2017. —
800 c. — Pexxum poctyma: https://e.lanbook.com/book/91898 — 3arun. ¢ skpana.
14. ®duxrtenronsil, I'. M. Kypc nuddepeHmaisHoro 1 MHTErpaabHOTO UCYUCIeHHS. B 3-x TT.
Towm 3 [Dnexrponnslii pecype] / I'. M. @uxrtenromnsly. — DnekTpoH. naH. — CII6: Jlans, 2017. —
608 c. — Pexxum noctyma: https://e.lanbook.com/book/90053 — 3ari. ¢ sxpana.

8.3. UnTepHeT-pecypchl, HeOOX0AMMbIE 1JIs1 OCBOCHH S TUCIUIIIMHBI
1. OnexkrponHo-O0nbroreunas cucrema (ObC) OO0 «Ilomutexpecypc» «KOHCYynmbTaHT CTy-
neHTay. www.studentlibrary.ru.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHWE JUCHUITJINHbI

MynbTuMeaniiHas ayAuTOpUsl, HaTMYUe OOJIBIION JOCKH.

Pabouas mporpamma TUCHMILIHHBI (MOIYJIS) IPH HEOOXOIUMOCTH MOXKET OBITh aJanTHPO-
BaHa JyIsl OOy4eHUs (B TOM YHCJIE C MPUMEHEHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHI)
JMII C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 370pOBbS, HHBAIUAOB. i1 3TOrO TpeOyercs 3asBiIeHHE
00y4aromUXCsl, SIBIISTIOLIMXCS JTUIaMU C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMHU 3[I0OPOBbSI, HHBAIHIAMH,
WIN MX 3aKOHHBIX MpPEACTAaBUTENCH U PEeKOMEHIAIMH MICUXO0JIOT0-MEeINKO-TIeJarOrH4ecKoil KOMHUC-
cun. Jls MHBAMHIOB coIEp)KaHWe padoyeid MporpamMMbl TUCIHMILIMHBI (MOIYJIS) MOXKET OMpeie-
JAThCA TaKXKe B COOTBETCTBUU C MHIMBUAYAJIBHOW NMPOrpaMMOi peadHIuTanuyd WHBaNIUAa (Mpu
HaJTUYHH ).
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