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AHHOTANMA
W3yyarorcst pyHKINU MHOTHX TepeMeHHbIX. [IoHsATHE npeena GyHKIMY B TOYKE, HEIIPEPBIBHOCTH (DYHKIIUH B
touke. OJHMM M3 OCHOBOIOJIATAIOIINX OINpENeNICHUN pa3aena SBIIETCS MOHATHE IU(QPepeHIINPYEeMOCTH
(GYyHKIIMM MHOTOX TIEPEeMEHHBIX B Touke. Vcciemyrorcsi cBoiicTBa (QYHKIMHA, TUPPEPECHIUPYEMBIX B TOUKE.
BBomsTCs MOHATHS YacTHBIX MPOW3BOIAHBIX, MUddepeHnuana u auddepeHnnanoB BbICIIAX TOPSIKOB IS
(byHKIMII MHOTHX TIEpEMEHHBIX. 3aKaHIMBaeTCs paszen nzydenneM opmyist Teitmopa.
BBomsTcs MOHATHS OIpPEAETICHHOTO WHTerpajia M (YHKIMH, WHTErpHpyeMoil Ha oTpeske. Mcciemyrorcs
KJIacChl HHTErpuUpyeMbIX GyHKIui. JlokassiBaercs Gopmyna Hetotona-JleitOnua.
Omnpenensiorcs HecOOCTBEHHble HHTerpasibl. M3ywarorcs cxomsmuecss M cxXoasdmmecs aOCOIIOTHO
HECOOCTBEHHBIC MHTETPAJIBI (IPU3HAKU U KPUTEPHIA).
BBoasiTCsA MOHATHS YUCIIOBOTO Psifia, CXOIAIIETOocs U a0COMIOTHO cxXosIerocs psaaa. M3ydarorcs npu3Haku 1
KPUTEPUU CXOAMMOCTH 3HAKOIOJIOKUTEIBHBIX psioB. l3ydaroTcst CBOWCTBa aOCONIOTHO CXOISIIUXCS
YHCIIOBBIX PSIOB.
@OyHKIMOHATBHBIE MOCIEIOBATEIbHOCTH U (DYHKIMOHAIBHBIE DAl BBOJATCA M M3ydaroTCs MapajuiesbHO.
Ompenensiorcs paBHOMEPHO CXOMISIIMECS Ha MHOXKECTBE (DyHKIMOHANBHBIC psIbl ((QYHKIHOHAIBHEIC
MOCJIEIOBATEIbHOCTH.  VcciienyroTcsi CBOMCTBA PABHOMEPHO — CXOAALIMXCA  (DYHKIMOHAIBHBIX  PSIJIOB
(mounennoe nuddepeHpoBaHre, HHTETPUPOBAHUE U TIEPEXO] K MIPEACTY).
Kaxk gacTHBbI city4aid (yHKIIMOHAJIBHBIX PSAI0B H3yYalOTCs CTEIICHHBIC PSIbI, B YaCTHOCTH, psijibl Teiopa.

1. leau u 3apauun

eap AUCUMNIMHBI

SBnsercs Q)OpMHpOBaHI/Ie 0a30BBIX 3HAHUU II0 MAarcMaTu4CeCKOMY aHajinidy JIsd ;[anbﬂeﬁmero
HCIIOJIb30BaHUA B APYIUX 00aCTAX MATEMATUUYECKOTO 3HAHMS U AUCHUIUINHAX C €CTCCTBCHHOHAYYHbIM
COACPIKAHUCM, (I)OpMI/IpOBaHI/Ie MaTeMaTHu4deCKOn KYJIBbTYpbI, HCCJICOOBATCILCKUX HABBIKOB U
CITOCOOHOCTH IIPUMCHATDL 3HAHWA HA IIPAKTHUKE.

3agaum AU COMIIHHBI
IpUOOpETeHNe CITyIIAaTeNIIMI TEOPETHUECKUX 3HAHUM U MPAKTHYECKUX YMEHUI U HaBBIKOB B 00JIaCTH
TEOPHUH NpeeNioB, MU HEepeHINATBHOTO U MHTETPAIbHOTO UCYUCIICHUS], TCOPUH PSIIOB;
MTOJITOTOBKA CITyIIaTeNIel K N3YyYEHHIO CMEKHBIX MaTEMATHYECKAX THCLIUIIINH;

an/I06peTeHHe HAaBbBIKOB B IMPUMCHCHUHW MCTOAOB MATCMATUYCCKOI'O aHalin3da B (1)I/I3I/IKC u Jpyrux
C€CTCCTBCHHOHAYYHbIX NUCHUILINHAX.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 TIlpumensier 0a30Bble TOHSTHUS, OCHOBHYIO
TEPMUHOJIOTHIO W 3HAHUS OCHOBHBIX IIOJIOKCHHH |

OIIK-1 Ciocooen MIPUMEHSTh KOHIIENIIMA B 00JaCTH MaTEMAaTHYECKHMX U €CTECTBEHHBIX
(dyHIaMeHTaNbHbBIC 3HAHNUS, TIOJTyYCHHBIC B HayK

o0acTu MaTeMaTUIeCKUX U (MIIH) OIIK-1.2 OcymecTBiaseT TEPBUYHBIA COOp W aHANIH3
€CTEeCTBEHHBIX HayK, U UCIOJIb30BaTh UX B MaTtepuaina, MHTepIPEeTHPYeT pa3iUYHble MaTeMaTH4YecKue
npo¢ecCHOHANIBHON eI TeNbHOCTH O00BEKTHI

OIIK-1.3 Hcnonp3yeT MNpakTUYECKUH OMBIT pPeHIeHUs
CTaHJAPTHBIX MAaTEeMaTHYECKUX 3a/1a4

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:



YMETB:

CBOMCTBA (DYHKIMI MHOTHX IIEPEMEHHBIX, IOHATHS MIPEAesa, HePEPhIBHOCTH, YAaCTHBIX MPOU3BOAHBIX
u puddepenumnana;

CBOIMCTBAa OIpPEAEICHHOr0 MHTerpana Pumana, HECOOCTBEHHBIX HHTEIPajioB, KPHUBOJIMHEHHBIX
WHTETPaJIOB, CBOWCTBA YUCIIOBBIX, (DYHKIIMOHAJIBHBIX U CTETICHHBIX PSAOB;

NPU3HAKH CXOIUMOCTH HECOOCTBEHHBIX WHTEIPAJOB CO CTENEHHBIMH, JIOTapUPMHUUECKUMH U
SKCIIOHCHIIMAJILHBIMU ~ OCOOCHHOCTSIMU; aHAJOTHYHBIE TMPHU3HAKKM CXOJUMOCTH YHCIOBBIX H
(YHKIIMOHATIBHBIX PS/IOB,;

OCHOBHBIC Pa3JIOKEHUS dJIeMEHTapHbIX (YHKUUH B psig Teitnopa.

BBIYHCIISIT YaCTHBIC TPOM3BOAHBIC TIEPBOTO M BHICHIMX MOPSAKOB OT (D)YHKIIMI MHOTHX ITIEPEMEHHBIX (B
YaCTHOCTH, 33JJaHHBIX HESIBHO); UCCIICA0BATh TP PepeHIIMPYEeMOCTh QYHKIINH;

BBINIOJIHATH 3aMEHY HEPEeMEHHBIX B ITU(PPEepeHINATBHBIX YpaBHEHHAX (OOBIKHOBEHHBIX H C YaCTHBIMH
MIPOU3BOJHBIMH);

BBIYHCIISTE OINPEACICHHBIC HHTETPAIbl U KPUBOJIMHEHHbBIC MHTErpalibl (B YaCTHOCTH, BOSHUKAIOIIUE B
TeOMEeTPUYECKUX U (PU3NIEeCKUX 3a]a4ax);

MCCIIEI0BATh CXOMUMOCTh YHCIIOBBIX PSI0B, PABHOMEPHYIO CXOAMMOCTh (DYHKIIMOHAIBHBIX PSJIOB;
packKiapIBaTh dJIeMEHTApHbIE (DYHKIIMH B CTEIICHHBIE PSAAbI U HAXOJUTh X PaJUyChl CXOMUMOCTH.

BJIAJIETD:

arnapaToM Iu(GepeHIMATBHOIO UCYUCICHHsT (QYHKIMI MHOTHMX INEPEeMEHHBIX, a TaKXKe alaparoMm
MHTETPAIbHOTO WCYUCICHUS ISl PEIICHUS Pa3IMYHbIX 3a/1ad, BOZHHKAIOUIMX B (DU3MKE, TEXHHKE,
HKOHOMHKE M JIPYTUX NMPUKIAJIHBIX AUCIUILIHHAX;

TIOHSITHEM PABHOMEPHOW CXOIUMOCTH (YHKIMOHAIBHBIX PSAIOB JUIS OOOCHOBAaHHS HEKOTOPBIX
MaTeMaTHYeCcKuX MpeoOpa3oBaHni, MPUMEHIEMBIX B (PH3HUKE.

4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 HuddepennmansHoe WCUUCIICHUE 1 10 28
(bYHKIMIA MHOTUX TIEpEMEHHBIX
) OnpeneneHHbIH HHTErpal, ero 1 7 28
IpPUMEHEHHE
3 HecoOcTBeHHbIi nHTETpA 9 11 28
4 Uucnossie psabl 9 8 28
@OyHKIMOHATBHBIE TOCIEA0BATEILHOCTH
5 YHIH A 10 12 28
U pSIBI
6 CreneHHBIC PSAABI 10 12 28
Hroro yacos 60 60 168
IToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 288 yac., 8 3au.en.
4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)

1. Inddepenunansuoe ucurcienne QyHKIUNA MHOTHX IEPEMEHHBIX




1.1. ToueuHoe n-mepHOE EBKJIMIOBO MPOCTpPaHCTBO. PaccrosiHue Mexay TOYKaMH, €ro CBOWCTBA.
[Ipenen mocnenoBaTeNnbHOCTH TOYEK B N-MEPHOM €BKIHMJIOBOM IpocTpaHCTBe. Teopema
Bonbrano-Beliepmitpacca u kputepuid Ko cXOIMMOCTH MOCJEIOBaTeIbHOCTH. BHyTpeHHuHe,
npeaesibHbIe, U30JUPOBAHHBIC TOYKA MHOXECTBA; TOYKH HMPUKOCHOBEHHS. OTKPBITHIC U 3aMKHYTHIE
MHOXECTBa, UX CBONCTBA. BHYTpEeHHOCTD, 3aMbIKaHNE U TPAHULIA MHOXKECTBA.

1.2. Ipenen uucioBol (GyHKIMU HECKOIbKUX nepeMeHHbIX. Onpenenenus no [eitne n Komm, ux
9KBUBAJICHTHOCTh. [lOBTOpHBIC mpenensl W Mpenensl MO HampaBieHusiM. MccienoBaHue mpenena
(GyHKIMM ABYX MEpPEMEHHBIX MPH MOMOIIM Mepexoia K NoIsIpHbIM koopanHaram. [Ipexen dynkuuu
10 MHOXECTBY.

1.3. HempepbIBHOCTb (PyHKIIUM HECKOJIBKHX IIEPEMEHHBIX B TOUKE M 110 MHOXKECTBY. HenpepbIBHOCTE
cinokHoli QyHkiuu. CpoiicTBa (YHKIMHA, HENPEPHIBHBIX HAa KOMIIAKTE — OTrPaHUYEHHOCTH,
JOCTHI)KEHUE TOYHBIX BEpXHEM M HW)KHEW TIpaHEl, paBHOMEpHas HENpephIBHOCTH. Teopema o
MPOME)KYTOYHBIX 3HAYCHUSIX (YHKIINU, HEMPEPHIBHON B 00IACTH.

1.4. YactHble pou3BOAHbBIC (YHKIMN HECKONBKUX mepeMeHHbIX. Jnddepenuupyemocts GyHKIMN
HECKOJIbKUX MEPEMEHHBIX B Touke, nuddepenuunan. Heobxoqumele ycnosus auddepeHunpyemocty,
JocTaTouHble  ycinoBusi  nuddepeHiupyeMoct. JuddepeHupyeMocTh CIOXHOW — (YHKIIWU.
WuBapuantHocts (opmel nuddepeHnnana OTHOCUTENFHO 3aMEHBl MEpPEeMEHHBIX. |panueHt, ero
HE3aBHCHMOCTh OT BBIOOpA IPSAMOYTOJILHOM cucTeMBbl KoopAuHaT. [Ipon3BoaHas o HAaIIpaBIEHHIO.
1.5. YacTHbIe TPOU3BOIHBIE BHICHINX MOPSAKOB. He3aBHCMMOCTh CMENIaHHOM YacTHOM MPOM3BOIHOM
or mnopsgka auddepenuupoBanus.  JduddepeHuumansl  BBICIIMX — HOPSAKOB,  OTCYTCTBUE
WHBapUAHTHOCTH WX (OPMBI OTHOCUTEIHLHO 3aMeHbI nepeMeHHbIx. @opmyna Teiinopa mis GyHKmid
HECKOJIbKUX NIEPEMEHHBIX C OCTaTOUYHBIM 4KCIOM B (popmax Jlarpanxa u Ileano.

2. OnpeneneHHbII HHTETPall, €T0 IPUMEHEHNE

2.1. Omnpenenennpiid  uHTerpan Pumana. Cymmer Pumana, cymmer [apOy, xpurepuii
UHTErpUpyeMOCTH. VIHTErpupyeMOoCTh HENpEepbIBHON (YHKIMHM, HWHTETPUPYEMOCTh MOHOTOHHOM
(YHKUMK, WHTEIPUPYEMOCTh OrpaHMYEHHONW (YHKUMHM C KOHEYHBIM YHCIOM TOYEK pa3phiBa.
CBoiicTBa HHTErpUpyeMbIX (YHKLHMI: aJANTHUBHOCTh HHTErpajia IO OTPe3KaM, JIMHEHHOCTh
HUHTErpajia, MHTETPUPYEMOCTh MPOU3BECHHSI, HHTETPUPYEMOCTh MOIYJIsl HHTErpUpyeMOor (yHKLUH,
UHTErpUpPOBaHUE HEPABEHCTB, TeopeMa o cpenHeM. CBOWCTBa MHTErpajga ¢ NEPEMEHHBIM BEPXHUM
mpenesioM  —  HempepeiBHOCTH,  Aupdepenunpyemocts.  Dopmyna  Herorona-Jleiitbnuna.
WuTerpupoBanue MoICTaHOBKOW U 110 YaCTSIM B ONPEIEIEHHOM HHTErpase.

2.3. Teomerpuueckue NPUIIOKEHHS OINPEAETEHHOTO WHTErpaja — IUIOMAas KPUBOJIWHEHHOM
Tparneuuy, 00beM Tesa BpalleHusl, AJMHa KPUBOM, TUIOMIAAb TOBEPXHOCTH BPAILICHUSI.

2.4. KpuBoNvHEHHBI HHTErpall MepBoro pona. He3aBHCUMOCTbh BBIpaKEHHMS HHTETpallia 4epe3
napaMeTpu3alrio KpUBOW OT AONYCTUMON 3aMeHbl mHapamerpa. OpHeHTauusi TIAAKOH KpUBOM.
KprBonuHelHbIi HHTETpasl BTOPOTO POAA, BEIPAKEHUE Uepes3 MapaMeTpU3alfi0 KPHBOM.

3. HecoOCTBeHHBIIM HHTETPAI

3.1. HecoOctBeHHbIii HWHTerpan (ciydaii HeorpaHWYeHHOW (QYHKIMH U clydall OeCKOHEYHOTro
npexena wuHTerpupoBanus). Kpurepmit Komm cxomumoctn wumHTerpana. MHTerpamsl  oT
3HAKOIOCTOSIHHBIX (DYHKLUH, TPU3HAKU CPAaBHEHUs CXOIMMOCTH. MHTErpabsl OT 3HaKOIepEeMEHHBIX
(byHKIMIA; a0COMIOTHAS U YCIIOBHAS CXOAUMOCTD. [Ipu3Haku Jupuxie n Aders.

4. YucnoBsle psabl

4.1. Yucnossie psagsl. Kpurepuit Komm cxomumocTu psina. 3HAKOMOCTOSHHBIC PSAIBI: TMPU3HAKA
CpaBHEHHS  cxomuMocTH, TnpusHaku [JlamamGepa w  Komm, WHTErpaibHbI — NPU3HAK.
3HaKoIIepeMEeHHBIE PSABI: a0COMIOTHAS W yCIIOBHAs cXomuMocTh. llpm3nakm [Qupuxne u AlGens.
HezaBucumocTh cyMMBI aOCOIIOTHO CXOJISIIIETOCS Psijia OT TOpsiJIKa ciaaraemMbiXx. Teopema Pumana o
MePEeCTaHOBKE YWICHOB YCIIOBHO cxopsierocs psaa. [Iponssenenne aOCOMIOTHO CXOSAIITUXCS PSIIOB.

5. qDYHKLII/IOHaJ'IBHBIC MoCJaCAOBATCIIBHOCTU U PAABI



5.1. PaBHOMEpHAas CXOMUMOCTh (PYHKIIMOHANBHBIX MOCieoBaTenbHocTel 1 psaaoB. Kpurtepuit Komm
PaBHOMEPHOW CXOIUMOCTH. HempepbIBHOCTH CYMMBI paBHOMEPHO CXOASALICTOCS psjaa HX
HenpepbIBHBIX QyHKIUH. [lounenHoe uHTerpripoBanue U auddepeHnupoBanre (QyHKIIMOHAILHBIX
panoB. IlpusHak BeifepmTpacca paBHOMEPHOH CXOTUMOCTH (YHKIMOHAIBHBIX pAaoB. [Ipu3Haku
Hupuxine u AGens.

6. CterneHHbIe pSAIbI

6.1. CreneHHble psapl C KOMIUIEKCHBIMU uneHamu. llepBasi Teopema AlGens. Kpyr um pamuyc
CXOAMMOCTH. XapakTep CXOAMMOCTH CTEHNEHHOTO psifa B Kpyre CXOAMMOCTH. dopmyna
Komm-Anamapa s paamyca cxoauMocTH. Bropas Teopema AGens. HempepbIBHOCTH CyMMBI
KOMIUIEKCHOTO CTETIEHHOIO psija.

6.2. CremneHHble psAAbl C JAEUCTBUTENbHBIMH wieHaMu. CoxpaHEHHE paanyca CXOAMMOCTH TIpH
MOWICHHOM HMHTEIPUPOBaHMM M JU(QPEepeHIUpPOBaHUN  CTENEHHOr0 psiga. beckoHeuHas
i depeHIpyeMOCTb CyMMBI CTETIEHHOTO Psijia B KPYTre CXOIUMOCTH. EMUHCTBEHHOCTD Pa3IoyKeHUs
¢yHkuun B creneHHoil psg; psn Teiiopa. ®opmyna Teiiopa ¢ OCTaro4HBIM YHUCIOM B
uHTerpansHoi gopme. [Ipumep Oeckoneuno auddepeHEpyeMor QYHKIIUU, HE pa3iararolieics B
crenieHHoU psia. Paznoxenue B psinbl Teilmopa 0CHOBHBIX 3JeMEHTapHbIX (GyHKuMA. PaznoxkeHue B
CTETIEHHOW PSJT KOMILIEKCHON (DYHKIIUH .

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEILHOTO
npouecca 1no JUCUUILInHe (MOIYJII0)

VYueGHast aymuTOpHs, OCHALICHHAS! MYJIFTHMEANA IPOEKTOPOM, SKPAHOM U MUKPO(OHOM.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Kypc maremarudeckoro ananusa [Tekcr] : yueb. mocobue mis By3os / A. M. Tep-Kpukopos, M. U.
[abynun .— 5-e uzn. — M. : BUHOM. J1a6. 3nanwmii, 2013 .— 672 c.
2. COopHuk 3aaa4 o Maremarudeckomy aHanuzy [Teker] : B3 T. T. 1 : Ilpenen. HenpepoiBHOCTS.
Huddepentmpyemocts / JI. JI. Kynpsiues [u ap.] .— 2-e uzz., nepepad. u gon. — M. : duzmariur,
2010, 2012 .— 496 c.
3. CoopHuK 3a/1a4 1o MareMarndeckomy aHanuzy [Tekct] : B 3 T. T. 2 : MUnaTerpainst. Psanp : yueo.
nocobue miis By3oB / JI. J1. Kynpsieues [u np.] .— 2-e u3a., nepepad. u gorr. — M. : @uszmariut, 2003,
2009, 2012 .— 504 c.
6. becos O.B. Jlexuuu no maremarnueckoMmy aHanuzy. — M.: @usmarmnut, 2014.

7. Herposuu A.1O. Jlekuun mo marematuueckomy aHanu3y. U.2. MHOTOMEpHBIN aHANU3, HHTETPAJIbl U
panel. — M.: MOTU, 2012.

JlononHuTeNbHAS TUTEPATypa
1. Kypc maremarndeckoro ananusa [Tekct] : B 3T. : yueOHHK 117151 By30B:pek.M-Bom obpazoBanus PO /
JI. 1. KynpsiBuieB .— 5-¢ u3n.,iepepad.u gon. — M. : JIpoda, 2004 .— .— (Beiciiee oOpazoBanue :
CoBpemenHbld yueOHUK).-IIpeam.-umen.ykas.:c.706-713.-50003k3.-ISBN 5-7107-5003-4(8 nep.) .—
T.2 : Pansl. Jluddepennmansioe v MHTErpaIbHOE HCUUCIeHH (DYHKIIMYA MHOTHX TIepeMEeHHBIX. - 2004.
-720 c.
2. Kypc maremarnyeckoro ananusa [Tekct] : B 2 T. : yueOHMK U1 BY30B : g0on. M-BoM 00pa3zoBaHus
CCCP. T. 1 / C. M. Hukonbcknii .— 3-e u3fl., nepepad. u gon. — M. : Hayka, 1983 .— 464 c.
3. Kypc maremarndeckoro ananuza [Tekct] : B 2 T. : yueOHUK Ui BY30B : ion. M-BOoM 00pa3zoBaHuUs
CCCP. T. 2 / C. M. Hukonsckuii .— 3-e u3a., nepepad. u gorn. — M. : Hayka, 1983 .— 448 c.
4. Jlexuun o MmatemarndeckoMmy aHamzy [Tekct] : [B 2 4.]. Y. 1 : y4e0. mocoOue 11 By30B : PEK.
YMO M®THU /T H. Axosaes .— M. : ®usmariut, 2001 .— 400 c.
5. Kype nuddepennnanpaoro u uaTerpagbHoro ucuncienus [Texer] : 3 1. : yue6. mocobue s By30B /
I'. M. ®uxrenronsl .— 8- u3a. — M. : @usmariaurt : J1ad. 3uanuii, 2003 .— T. 2. - 2003. - 864 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI5l OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)



http://www.math.mipt.ru
http://lib.mipt.ru

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHI1, HCIIOJIb3yeMBbIX NPH OCYLeCTBJICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexnmoHHBIX 3aHATHAX UCIOB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYasl IEMOHCTPALIHIO
MpEe3EHTALUN.

9. MeToauueckue YKazaHnus QJist oﬁyqaloumxm o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

[IpuBeneHs! B exKeroHo pazpabaTbiBAeMbIX JOMAITHUX 33 aHUSX.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCIHATIIMHE (MOIY.TIO)

10 HAMPABJIEHUIO: [MpuknanHas MmaremMaTHKa ¥ HHPOpPMATHKA
npo¢uIb NOArOTOBKH: HckyccTBeHHBI HHTEIUIEKT U OOJIbIINE JaHHBIE
CereBoe o0yueHue
Kadeapa BICIICH MaTeMaTHKH
Kypc: 1
kBaJuukanus: 6akanasp

Cemectp, PopMBI TPOMEKYTOUHOU aTTecTanuu: 2 (BeceHHuil) - {udhepeHnupoBanHbIii 3a4eTt

Pa3paborunk: O.K. llogmrickuii, kaua. ¢pu3.-Mar. HayK, JOLCHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 TIlpumensier 0a30Bble TOHSTHUS, OCHOBHYIO
TEPMUHOJIOTHIO W 3HAHUS OCHOBHBIX IIOJIOKCHUH |

OIIK-1 Cioco0en MIPUMEHSTh KOHIIENIIMA B 0OJaCTH MaTEMAaTHYECKHMX U €CTECTBEHHBIX
(dyHIaMeHTaNbHbBIC 3HAHNUS, IOJTyYCHHBIC B HayK

o0acTu MaTeMaTUIeCKUX ¥ (MM ) OIIK-1.2 OcymecTBiaser TEPBUYHBIA COOp W aHAIH3
€CTEeCTBEHHBIX HayK, U UCIOJIb30BaTh UX B Martepuaina, MHTePIPEeTHPYeT pa3IUYHble MaTeMaTH4YecKue
npo¢ecCHOHANBHON e TeNbHOCTH O00BEKTHI

OIIK-1.3 Hcnomnp3yeT MNpakTUYECKUH OMBIT pPEHIeHUs
CTaHJAPTHBIX MAaTEeMaTHYECKUX 3a/1a4

2. Iloka3arein OLleHUBAHUS KOMIIEeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI <(MHOFOM€pHLII>'I aHaJIn3, UHTCIrpaJibl U PAABLD O6y‘IaIOH_H/II\/’IC$I JOJIKCH:

3HAThb:

cBOMcTBa ()YHKLIMH MHOTHX IEPEMEHHBIX, IIOHATHS Ipeaesa, HEMPEPbIBHOCTH, YACTHBIX MPOU3BOIHBIX
u nuddepennmana;

CBOWCTBA OIPEICIICHHOIO WHTerpaja PumaHa, HECOOCTBEHHBIX WHTETPAJIOB, KPUBOJMHEWHBIX
MHTErpaJjioB, CBOMCTBA YHCIIOBBIX, (DYHKIIMOHAIBHBIX M CTETICHHBIX PAIOB;

MPU3HAKK CXOAMMOCTH HECOOCTBEHHBIX HWHTETPAJIOB CO CTENCHHBIMH, JIOTAapU(PMUUECKUMH U
OKCTIOHEHIIMATbHBIMU  OCOOCHHOCTSMH; AaHAJOTWYHblE IPHU3HAKM CXOAMMOCTH YHCIOBBIX U
(YHKIMOHATBHBIX PSAOB;

OCHOBHBIC Pa3IOKEHUs JNIEMEHTapHBIX QYHKIUH B psij Teitnopa.

yMeThb:

BBIYHCIISTH YaCTHBIEC TPOM3BOIHBIC TIEPBOTO U BBICHIMX MOPSAKOB OT (DYHKIIMI MHOTHX ITEPEMEHHBIX (B
YaCTHOCTH, 33JaHHBIX HESBHO); UCCIECAOBATh JU(PPepeHIPyeMOCTb QYHKINH;

BBINOJIHATE 3aMEHY IepEeMEHHBIX B TU(QepeHIINaTbHbIX YPAaBHEHUAX (OOBIKHOBEHHBIX M C YaCTHBIMH
MPOU3BOJHBIMHU);

BBIYHCIIATH OINPEAEICHHBIC NHTETPalbl U KPUBOJIMHEIHbIE HHTErpalibl (B YaCTHOCTH, BOSHUKAIOIIUE B
reOMETPUUCCKHUX U (PU3NYECKUX 3a]a4ax);

HCCIIeI0BATh CXOIUMOCTh YHCIIOBBIX PSI0B, PABHOMEPHYIO CXOAMMOCTh (DYHKIIMOHATIBHBIX PSZIOB;
packiIagbIBaTh AJIeMEHTapHbIe (PYHKLUMHU B CTEIICHHBIE PSIb U HAXOAUTH UX PAJUYChl CXOAMMOCTH.

BJaJeTh:

3. Ilep

4. Ilep

anmaparoM Ju¢QepeHIanTbHOr0 UCUUCIeHUsT (YHKUIMH MHOTHX TEPEMEHHBIX, a TaKkKe anmnaparoM
MHTErPAJIbHOTO HCYUUCICHUS AJsl PEIIeHUS Pa3IMYHbIX 3a/1ad, BO3HHUKAIOUIMX B (DU3MKE, TEXHHKE,
SKOHOMUKE M JPYTUX MPUKIAAHBIX AUCUUIUINHAX;

MOHSATHEM PaBHOMEPHOM CXOIMMOCTH (YHKIMOHAIBHBIX PAAOB JUII OOOCHOBAaHHMS HEKOTOPBIX
MaTeMaTH4YecKuX MpeoOpa3oBaHui, MPUMEHAEMBIX B (PH3HKE.

€4eHb TUINOBBIX (IPUMEPHBIX) BONIPOCOB, 3aJaHMIi, TeM JIJIf HOATOTOBKH K TeKYIeMY KOHTPOJIIO

Texkymmii KOHTPOIb OCYIIECTBISICTCS HAa OCHOBe OamnbHO-pelTuHroBoit cuctembl (BPC) orenku
3HaHWU M0 u3yyaeMod naucuumuimHe. BPC yuuThIBaeT BBINOJIHEHHE CTYACHTaMU COBOKYITHOCTHU
JOMAIIHUX 33JaHUH U KOHTPOJIBHBIX Pa0OT B COOTBETCTBUH C YUEOHBIM IUIAHOM.

Jns cmaum 3agaHus CTYyAEHT 00s3aH INPEeJOCTaBUTh pELICHHE 3aJadd JOMAIIHEro 3aJaHus B
MUCBMEHHON (hopMe, OTBETHUTh HAa BOMPOCHI MPENOAaBaTelsi M HaNKWCaTb KOHTPOJIBbHYIO paboTy o
3aJaHUI0, TI0 KOTOPOU MPOBEPSIOTCS 3HAHUE NOHATUN M YTBEPKIACHUN IO TEMaM CIAaBAEMOTO 3aIaHUS
U YMEHHIO peliaTh 3a/1auu.

€4C€Hb THIIOBBIX (npnMepme) BOIIPOCOB U T€M /1JIfl IPOBEACHUSA HpOMe)KyTO‘IHOﬁ aTTeCTalluu

o0y4yarommxcst




1. Ilpemen mocieqOBaTEIbHOCTH TOYEK B N—MEPHOM E€BKJIMAOBOM MPOCTpPAaHCTBE. Teopema
bonsuano—Beiiepmtpacca u kputepuii Komm cXonIMMOCTH MOCIENOBaTeIbHOCTH. BHyTpeHHUE,
npenesbHble, U30JIMPOBAHHBIE TOUKH MHOXecTBa. OTKPBIThIE U 3aMKHYTHIE MHOXECTBA, UX CBOMICTBA.
BHyTpeHHOCTh, 3aMblKaHME M TIpaHulla MHOKecTBa. KommakTHeie MHOXecTBa. Kpurepuii
KOMIIAKTHOCTH.

2. Tlpemen uymMciIOBOW (YHKIMKM HECKOJIBKUX TMepeMeHHBbIX. [Ipeaen (yHKIMHM 1O MHOXECTBY.
HenpepsiBHOCTD (yHKIIMH HECKOJIBKUX NEPEMEHHBIX B TOUKE W M0 MHOXecTBY. CBoiicTBa (pyHKIMIA,
HETIPEepPBIBHBIX Ha KOMIIAKTE€ — OTPAHUYEHHOCTb, JOCTHXEHHUE (TOUHBIX) HIKHEH M BEepXHEH rpaHei,
paBHOMEpHAas HEMpepbIBHOCTH (TeopeMa Kanrtopa). Teopema 0 mpoMeXyTOUHBIX 3HAYEHUSAX (QYHKLIUH,
HENPEPBIBHOW B 00JIACTH.

3. YactHble mpoM3BOAHBIC (YHKIMH HECKOJNBKHX IepeMeHHbIX. JuddepeHuupyeMocts QyHKIHHA B
touke, auddepeniman. Heobxoaumeie ycioBus IudQdepeHIUpyeMOCTH, JOCTATOYHBIE YCIOBUS
maddepeHmpyeMocT  GYHKIIMM HECKOJIBKMX TepeMeHHbIX. JluddepeHnpyeMocTh  CI0KHON
¢ynknuu. WHBapuanTHOCT,  QopMbl  TuddepeHnrana OTHOCUTENLHO 3aMEHBbl TIEPEMEHHBIX.
[Tpou3BonHasi MO HANPABICHHIO W TPATUCHT, HX CBA3b U T€OMETPHUYECKUI CMBICI. He3aBHCUMOCTD
rpaauenta auddepeHnupyeMoit pyHKIMH 0T BEIOOpA MPSMOYTOIBHON CHCTEMBI KOOPIMHAT.

4. YacTHble MPOU3BOJHBIE BHICIINX MOPANKOB. He3aBUCUMOCTH CMelIaHHOW YacTHOM MPOU3BOJHOM OT
nopsiaka nuddepenuupoBanus. JuddepeHunansl BHICIINX MOPAIKOB, OTCYTCTBUE HHBAPHAHTHOCTH MX
(opMBI OTHOCUTENFHO 3aMeHbl nepeMeHHbIX. Dopmyna Teinopa ans (QyHKIHA HECKOIBKUX
MEepPEeMEHHBIX C OCTaTOYHBIM WieHOM B ¢opmax Jlarpanxka u [leaHo.

5. Ompenenenne uzMepuMocTu 1o JKopraHy MHOXKECTBA B N—MEPHOM €BKIIMAOBOM IPOCTPAHCTBE.
Kpurepuii m3mepumoctu. M3mepumocTh OOBEAMHEHHUS, NEPECEYCHUS U Pa3sHOCTH H3MEPHMBIX
MHOXecTB. Koneunas apgutuBHOCT, Mepel JKopmana. M3mepumocTs M Mepa ULWIMHApPa B
(n+1)—mepHoM mpocTpaHcTBe. M3mMepuMocTs U Mepa rpaduka HEMpPEephIBHONH Ha KOMITAKTe (DyHKIIHU.
Mepa nekapToBa MPOU3BEACHNS MHOXKECTB.

6. Omnpenenennslii uHTerpan Pumana. Bepxuue u mHmwxaue cymmsl lapOy. CoiictBa cymm [lapOy.
Kpurepun unrerpupyemoctu. MHTErpupyeMocTb HeNpepbhIBHON (YHKIIMHM, MOHOTOHHOH (yHKIHNH,
OTPaHMYECHHON (PYHKIHHU C KOHEYHBIM YUCIIOM TOYEK pa3pbiBa. AJAJIUTUBHOCTH HHTErpaia MO OTPEe3KaM,
JUHEHHOCTh MHTErpaja, WHTEIPUPYEMOCTh IPOM3BEACHUS (QYHKIMH, HHTETPUPYEMOCTb MOIYJIs
HHTErpupyeMoi (yHKLUMH, HHTETPUPOBAHUE HEPABEHCTB, Teopema o cpeaHeM. CBoOMCTBa MHTErpalia C
NEPEMEHHBIM  BEPXHUM IIPEAEIOM —  HeNpepbIBHOCTh, auddepeHuupyemocts. Dopmyna
Heiotona—JleitOnnna. 3amMeHa NEpeMEHHBIX M WHTETPUPOBAHHME IO 4YacTIM B ONPEACICHHOM
unTerpaie. [lepsas u Bropas TEOpeMBbl 0 CpeIHEM U1l HHTETpaJia.

7. I'eomeTpruecKue MPUIOKEHUS ONPEIEICHHOTO UHTErpaja — IUIOAAb KPUBOJIMHENHOMN TpallelnH,
00beM Tena BpalleHus, JUIMHA KPUBOH, MJI0MIa(b IOBEPXHOCTH BPALICHHUS.

8. KpuBonuHeilHbIE HHTETpaibl NMEPBOIO W BTOporo poxa. Popmyna UIMHBI KPHBOW. YCIOBHE
[IOTEHIMAJIbHOCTU BEKTOPHOI'O I10JIA.

9. HecobcrBennsiii unterpan. Kpurepuit Komm cxomumoctn wuHTerpama. UWHTerpansl  OT
3HAKOIIOCTOSIHHBIX (DYHKIMH, NpHU3HAK CpaBHEHUs. MHTErpamgsl OT 3HAKONEPEMEHHBIX (YHKIUH,
CXOAMMOCTb U abcomoTHast cxoquMocTs. [Ipu3naku Jupuxiie u AGenst CXoqUMOCTH HHTETPaJIOB.

10. Ywucnossle psagsl. Kpurepuit Komm cxomumoctu psana. 3HAKOMOCTOSHHBIE PABL: TPU3HAK
cpaBHeHUs, npuszHaku JanamGepa n Komm, wuHTerpanpHbBId NpU3HAK. 3HAKOTIEPEMEHHBIC PSIbI,
CXOJIMMOCTh U a0COINIFOTHAsI CXOMUMOCTh, Npu3Haku JleiOnuna, Jupuxne u Abens. HezaBucumoctsb
CyMMBbl a0COJIOTHO CXOASILIETOCS psAa oOT Nopsaka cinaraeMmbiX. llpowsBeneHue aOCONIOTHO
cxonsmuxcs psnoB. Teopema PuMaHa o mepecTaHOBKE WICHOB PsAfa CXOAAIIETOCs, HO HE aOCOIIOTHO
CXOASAIIETOCS.

11. PaBHOMEpHAast cx0OUMOCTh (YHKUHMOHAJIBHBIX IMOcienoBaTenbHocTell U psangos. Kpurepuit Komm
paBHOMEPHON cxonumocTu. HenpepplBHOCTh CyMMBbl paBHOMEPHO CXOASILLETOCS psifia U3 HEIIPEPBIBHBIX
¢ynkuuid. MuTerpupoBanve u auddepeHuupoBanre (yHKIMOHAIBHBIX MOCIEIOBATEIbHOCTEH U
psnoB. Ilpusnaku Beliepmpacca, J{upuxie u AGenst paBHOMEpPHOH CXOIMMOCTH (DYHKIIMOHAIBHBIX
PAAOB.

12. CrenieHHBIC PsABI C KOMIUIEKCHBIMU WwieHaMH. Kpyr u paguyc cxoguMocTH. XapakTep CXOAUMOCTH
CTENEeHHOro psAaa B Kpyre cxonuMocTtu. @opmyna Komu—Anamapa. CoxpaHeHue paanyca CXOIUMOCTH
CTETIEHHOTO psfa MpU MOYWICHHOM Au(QepeHIMPOBaHUN U MHTErpupoBaHuu psana. [lepeas Teopema
AGens. Bropast Teopema Aberts.



13. CreneHHble psanpl ¢ AEHCTBUTENbHBIMU uWieHaMH. beckoneunas auddepeHImupyeMocTb CyMMBI
CTETIEHHOIO psiJia HAa UHTEPBaJIC CXOOAUMOCTH. EqMHCTBEHHOCTD NpeAcTaBieHusl (GyHKIUN CTEIICHHBIM
psaom. JlocTarouHble YCIIOBUSI Pa3ioOKUMOCTH OeckoHeuHO muddepeHupyeMoii (yHKIHA B
crenieHHoU psia. Psan Teinopa. @opmyna Teisiopa ¢ ocTaTOUHBIM WIEHOM B HMHTErpaibHOU (opme.
[Mpumep OeckonewHo audQepeHIEpyeMoii (QYHKIUK, HE pasiararonieiics B CTCIIEHHOW psjl.
Pasnoxenue B psag Teilnopa 0CHOBHBIX JIeMEHTapHBIX PYHKIMIA: €"X, c0s X, sin x, In(1 + x), (1 + x)"a.
Pasznoxenne B cremeHHOW psia (YHKIUK €"Z KOMILIEKCHOTO TEepeMeHHOro z, Gopmynbl Diinepa.
AHnanutnyeckue (QyHKIMU. AHAJIMTUYHOCTD (PYHKIMH BHYTPH Kpyra CXOIMMOCTH. AHAJIUTHYHOCTD
CYMMBI, IIPOU3BEAEHUS U YaCTHOTO AHAINTHYECKUX (yHKIUH.

14. ®opmynsl Bannuca u Ctupnunra.

[Mpumepst 6uneroB buer Ne 1

1) Hocrarounslie ycnoBus nupdepeHInpyeMocTH (pyHKITMA HECKOIBKUX TIEPEMEHHBIX.
2) NHTerpaibHblil IPU3HAK CXOTMMOCTH YHCIIOBBIX PSIJIOB.

buner Ne 2
1) Teopema 0 HE3aBUCHUMOCTH CMEIIAHHOW YaCTHOW TPOU3BOAHOM OT mopsiaka MuddepeHIupOBaHHS.
2) He3aBUCHUMOCTH CyMMBI a0COJIFOTHO CXOZSIIETOCS PSAAa OT MOPS/IKA ClIaraeMblIX.

Kpurepun onennBanus
Onenka «ormmuHo (10)» BhICTaBNIAETCS O0OydaromieMycsl, €CIId OH IIOKa3all BCECTOPOHHUE,
CHUCTEMaTU3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH;
oueHka «omm4HO (9)» BhICTABIAETCA OOy4YalOIIEMyCsl, €CJIM OH II0Ka3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 00OCHOBaHHE
HOPUHATBIX PELICHUH, HO MpH 3TOM OBUIM JOMYIIEHBl HEOOJbIINE HETOYHOCTH, KOTOpbIE OBLIH
CaMOCTOATENBHO OOHAPY>KEHBI U HCIIPABIICHBL;
OLICHKAa «OoTIM4YHO (8)» BhICTABIAETCA OOydYalOIIEMyCsl, €CJIM OH II0Ka3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 0OOCHOBaHHE
HOPUHATBIX PpEIIEeHWH, HO NPH 3TOM ObUIM JOMYyIIEHbI HEOOJIBIINE HETOYHOCTH, KOTOPbIE IOCIe
yKa3aHUsl 9K3aMEeHaTopa ObUIM CaMOCTOSTEIBHO UCIPABIICHBI;
OLIEHKA «xopomIo (7)» BBICTABISIETCS 00yUaromeMycsl, €CJIM OH TBEPJO 3HAET MaTepHuall, IPaMOTHO U IO
CYLIECTBY H3JIaraeT €ro, yMeeT MNPUMEHATh IOJy4YCeHHBbIC 3HAHHWS Ha IPAKTHKE, HO JIOIyCKaeT
HETOYHOCTH B OTBETE MJIM JETIaeT HECYIIECTBEHHbIE OIIMOKY MPH PEIICHUH 3a/1a4;
OLIEHKa «XOpoIIO (6)» BBICTABIAETCS 00Y4aIOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U O
CYIECTBY H3JaraeT ero, ymeeT IPUMEHATh IOJy4YEeHHbIC 3HAHHMA Ha IPAKTUKE, HO [OIYCKaeT
HeOoJbIIMe OMMOKH B OTBETE U (WJIM) PH PEILICHUH 3a]1ay;
OLICHKA «XOpomIO (5)» BBICTABISIETCS 00yUaromeMycsl, €CJIM OH TBEPJO 3HAET MaTepHuall, IPaMOTHO U MO
CYLIECTBY H3JIaraeT €ro, yMeeT MPHUMEHATh MOJYYCHHbIC 3HAHHWS Ha TNPAKTHUKE, HO OTBEYAET
HEYBEPEHHO U (WJIH) JI0TycKaeT OMMOKY NIPpU PEeICHUH 3a71ad;
OLICHKA «YJIOBJIETBOPHUTENBHO (4)» BbICTABIsAETCS OOy4aromeMmycs, MoKaszaBlIeMy (parMeHTapHbI,
pa3po3HEHHBI XapakTep 3HAHWH, HETO4YHble (POPMYIMPOBKM O0a30BBIX MOHITHH, HAPYLICHUS
JIOTMYECKON TOCIIEA0BATEILHOCTH B U3JI0KEHNH ITPOrPAaMMHOT0 MaTepuasa, €CIu pU 3TOM OH BJIaJeeT
OCHOBHBIMH pa3fiesiaMy y4eOHOW MporpamMmbl, HEOOXOAMMBIMH IS JaJIbHEHIIEro OOy4YeHUsI 1 MOXKET
MPUMEHATH MOJYYECHHBIC 3HaHU 110 00pasily B CTAHAAPTHON CUTYallly;
OLICHKA «YJOBJETBOPHUTENbHO (3)» BbICTaBIsAETCS OOy4aromeMmycs, MOKaszaBlIeMy (parMeHTapHbIH,
pa3po3HEHHBI XapakTep 3HAHWH, HETO4YHble (OPMYIMPOBKM O0a30BBIX MOHITUH, HAPYLICHUS
JIOTMYECKONW MOCIIEOBAaTEeIbHOCTH B M3JIOKEHUH IPOrPaMMHOTO MaTepHaja, He BIaJCIoIeMy
HEKOTOPBIMH pasieflaMi y4eOHOH MpOrpamMMbl, HO YMEIOIIEMY NPUMEHSTH MOJyYCHHbIE 3HAHUA II0
o0pa3ily B CTaHAAapTHOM CUTyallny;
OLICHKA «HEYIOBJIETBOPUTEIHHO (2)» BBICTABIAETCS O0ydaroleMycs, KOTOPbIM He 3HaeT Oonbliel
4acTH OCHOBHOTO COJIEp)KaHHUS y4eOHOW NpOrpaMMbl TUCHMIUIMHBI, JOMyCKAaeT TpyOble OMMOKM B
(bopMyIHPOBKaX OCHOBHBIX MOHATHI TUCHUIUIMHBI U HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIE 3HAaHUS [IPU
pEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a7ad;



OLICHKA «HEYJOBJIEeTBOpHUTENbHO (1)» BhICTaBisieTcss 00yyaromemMycsi, oKa3aBlIeMy MOJHOE HE3HAHHE
y4eOHON MPOrpaMMbl JUCHUILIMHEI.

5. MeTonuueckne MaTepuajbl, onpeneasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

[Tpu mpoBeaeHny 3a4era 00yJaromeMycst Pe0CTaBISIETCs OIMH Yac (aCTPOHOMUYECKUI ) Ha
MOJTOTOBKY.
Bo Bpems npoBeneHus 3auera 00y4aronecst MOTyT MOJIb30BaThCA MPOrPaMMON TUCLUITIINHBI.



