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PaGouas nporpamma cocrasiena Ha ocHoBe @I'OC BO - GakanaBpuar 1o HanmpapIeHHIO
noarotosky 44.03.05 Ilexaroruueckoe oGpasoBanue (¢ ABYMst IPOGUIAMHU MOArOTOBKH) (IpHKa3
Muno6pnayxu Poccuu ot 22.02.2018 r. Ne 125)

PaGouas nmporpamma paccmoTpeHa W oxo0peHa Ha 3acenanud Kadeapsl IIpukianHoi
MaTeMaTHKH 1 HH(POPMATHKH
09.02.2024 r., npoTokon Ne 6
3aB. kadeapoii I0.A. U3BekoB

Pa6ouas nporpamma ono6pena metoanueckoit komuccueii UE

19.02.2024 r., npotokos Ne 5
[Ipencenarens /‘7 N.10. Me3un

PaGouyas mporpamma cocrassieHa: &
nouent kapenps! [IMull, kaua. nen. nayk ’\/{’ ocr'//]/ E.A. MockBuHa

PeuensenT: g > /M
3aB. Kaeapoit Gusuku, Kauza. Gpus.-Mar. HayK ~— JI.M. Jlonryumx




JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2025 - 2026
y4eOHOM roy Ha 3acemanuu kageapel [IpUKIIaaHON MaTeMaTHKU U HHOOPMATUKH

[Ipotokom ot 20 r. Ne

3aB. kadeapoii I0.A. UsBekos

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM roy Ha 3acefaHuu kapeapel [IpukiamaHoil MaTeMaTuku U HUHPOPMATHKH

[Iporokom ot 20 . Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuszauuu B 2027 - 2028
yaeOHOM roy Ha 3acefaHuu kapeapel [IpukinagHoi MaTeMaTHKu U HHPOPMATHKH

[Iporokom ot 20 . Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3acemanuu kadeapel [IpUKITIaaHON MaTeMAaTHKU U HHOOPMATHKH

IIporokomor _ 20 . Ne
3aB. kadeapoii 10.A. N3BekoB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2029 - 2030
yueOHOM roy Ha 3acenanuu kadeapesl [IpukiaaHoi MaTeMaTUKU U UHOOPMATUKH

IIporokomor 20 1. Ne

3aB. kadenpoit I0.A. U3Bekos

Pabouas mporpamma nepecmMotpeHa, odcyxaeHa u ogoopena s peanuszanuu B 2030 - 2031
yaeOHOM oy Ha 3acefanuu kadenpsr I[lpukinagHolt MaTreMaTuku 1 HTHGOPMATUKH

[Iporokom ot 20 . Ne

3aB. kadenpoii 10.A. U3Bexos




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

OCHOBHBIMHU LIETISIMU OCBOCHHUS JUCHUIUIMHBI «MareMmaTtudeckas JOTHKa» SBISIOTCS
dbopMupoBaHue OOIMIETTPOPECCHOHATBHON KOMIIETCHIIMM B COOTBETCTBHHM C TPeOOBaHUSIMU
®OI'OC BO, u3yyeHue OCHOBHBIX IMOHATHH MaTEMaTUYE€CKON JIOTMKH, Pa3BUTHE JIOTHYECKOTO
MBIIUICHHS, (POPMHUPOBAHKE JIOTUYCCKOW KYJIBTYPbHI, H3yUYeHUE MPUMEHEHUN MaTeMaTUYeCKOM
JOTUKA B Oyayuied mnpodecCHOHaIbHOM AeqaTelbHOCTH, (HOPMUPOBAHHE MPEACTABICHUN O
npo0sieMax OCHOBAHUI MaTEMAaTHKH.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI NporpaMMal

JucnummmHa «MareMaThudeckasi JIOTHKa» BXOIUT B 0O0S3aTENbHYIO YacTh Y4eOHOTO
T1aHa 00pa30BaTeIHLHON MPOTPAMMBL.

Jlnst  wW3ydeHWsT  JIUCHMIUIMHBI ~ HEoOXoauMmbl  3HaHWSA  (YMEHHWs,  BIJIAJICHUSA),
c(hopMHpOBaHHEIC B PE3YyJIbTATE U3YUCHUS TUCIUILINH/ IPAKTHK:

Anrebpa u Teopus YKCell

DneMeHTapHas MaTeMaTUuKa

JluckpeTrHas MmaTeMaTUKa

MaTeMaTHUeCKHH aHAIN3

MeTtoauka 00ydeH!s] MaTEMATHKE B IIKOJIE

Teopus BeposSITHOCTEH U MaTeMaTHYeCcKas CTaTUCTUKA

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH AAHHON AUCLHUILIIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTNH/TIPAKTHK:

[IpakTukyM 10 pELIEHUIO 3aJay MOBBIIMIEHHOW CII0)KHOCTH MIKOJBHOTO Kypca
MaTeMaTUKH

[TpakTUKyM peleHus OTMMITHATHBIX 33124 IO MATEMAaTHKE

MeTtoauka o0y4deHus pu3mKe B MIKOJIE

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yUeHu st

B pesynbrare ocBoeHMs aAMCUMIUIMHBI (Moaynsi) «MaremMaTHdeckas JIOTMKa»
oOyyaroImuiics JoKeH 001a1aTh CIeAYOMIUMU KOMIETEHIIUSIMHU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHA KOMIICTCHIIMH

OIIK-8 CrocoOeH OCYIIEeCTBIATh IMEJAarOrHYecKyi0 JesTeIbHOCTh HAa OCHOBE CIEIUAITBHBIX
HAYYHBIX 3HAHHUH

OIIK-8.1 [Inanupyer u  [OpOBOOUT Hay4yHble HCCIEJOBaHMS B  oOnacTu
MeIarOTHYECKOM JIeITEITbHOCTH

OIIK-8.2 Hcnone3yer crnenuanbHble  HayyHble  3HAHWS  JJIS  TIOBBIIICHUS
2P HEKTUBHOCTHU ITETArOTHUECKON eITEILHOCTH




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM

YUCJIC:

— KOHTaKTHas padora — 4,4 akaJ. 4acos:
— ayauTopHas — 4 akaJl. 4acoB;
— BHeaynutopHas — 0,4 akaJl. 4acoB;

— caMocTosTeNnbHas pabora — 99,7 aka. yacos;
— B (hopme mpakTHyecKoii moarotoBku — 0 akaj. yac;

dopma aTTecTaluy - 3a4ET C OUEHKOMN

AynuropHas g
KOHTaKTHas paboTa E 3 ®dopma TeKyIero
=
B aKaj. yacax 2] Bun KOHTPOJIS
Paznen/ Tema 2 (B axaz. yacax) == . P Kox
> 3 © | caMOCTOATENFHOM | yCIIeBaeMOCTH U
JUCLUTUTAHBI N S . | komnerenunu
0 & paboThI TIPOMEKYTOYHOMH
na6. | mpakr. | €8
Tlex. Z'g aTTecTaluu
3aH. 3aH. | O &
1. Jloruka BbICKa3bIBaHHI
1.1 JlenyKTHBHBIN XapakTep
MaremaTuku.  [lapamokcsl
KaHTOPOBCKOM TEOpUU
MHOXECTB. npeaMeT Beinonnenue
MaTeMaTHYEeCKO! JIOTHKH. MTUCEMEHHBIX
Bricka3biBaHUs " JIOMAIITHUX
JIOTUYECKHE OIepaly Hal 3a1aHuH,
HUMHU. S3bIK JIOTHKH CBSI3aHHBIX C
BBICKA3bIBaHUN. DOpMyIIbI anreOpoit
pMY por- Ompoc. IIpoBepka
SI3BIKA JIOTUKH BBLICKA3bIBAHUM. OIIK-8.1,
. 0,5 12 JIOMAIIHUX
BBICKa3bIBAaHHI. IMoaroroBka N OIIK-8.2
. 3a1aHuH.
WctrHHOCTHBIE  (YHKLWU. KOHTPOJIBHOM
PaBHOCHBHOCTE  (hopMyI pabote (AKP Nel)
JIOTUKH BBICKA3bIBaHUH, 0 pa3zienam,
PaBHOCHJIbHBIC CBSI3aHHBIM C
npeobpazoBanus  (HOPMYIL anreOpoit
IIpencrasnenue BBICKa3bIBaHUH.
WUCTUHHOCTHBIX  (QyHKIUI
hopmynamu JIOTUKH| 4
BBICKa3bIBAHUI.
Brinmonuenne
1.2 CogepiiieHHas TIACEMEHHBIX
JTU3BIOHKTHBHAS u JOMAIITHUX
COBEpIICHHAs 3a/1aHuH,
KOHBIOHKTHBHAS CBSI3aHHBIX C
HOPMAaJIbHbIE (hOpMBEL. HCUYHCICHHEM
Munnmuzanus JAH®. BBICKa3bIBAHUN.
Ompoc. ITpoBepka
TTonHbIe cucTembl OyIeBBIX IlogroroBka Kk OIIK-8.1,
. 0,5 14 N JIOMAaITHUX
GbyHKIH. Tasrosoruu KOHTPOJIbHOU . OIIK-8.2
3aJJaHuH.
--3aKOHBI JIOTHKH pabote (AKP Nel)
BBICKa3bIBaHUMN. 10 pas3zeiiaM,
CemaHTHYeCKOE CBSI3aHHBIM C
cienoBaHue. Buasl Teopew, HCYHCICHHEM
HEOOXO0JMbIE u BBICKa3bIBAHUIA.
JOCTaTOYHBIC YCIOBHS. Wzyyenue
JUTEPATYPhHI




1.3 IpuHIMITEI TOCTPOCHUS

Beinosnenue
HCUYUCIICHUS
. MTUCHMEHHBIX
BBICKa3bIBAHUH. AKCHOMBI,
JOMAIIHUX
npaBmiIa BBIBOJIA, N
3ajaHui 110
JIOKa3yeMOCThb bopmy.
paszneiny, co Ompoc. IIpoBepka
BrIBOOMMOCTD W3 THUNOTES.
CTPOEHHUEM U JOMAIITHUX OIIK-8.1,
ITpousBoHbIC [paBuiIa 0,5 12 N
BBIBOJI Teopema BUJIAMHU TEOPEM, 3aJJaHuH. OIlK-8.2
) HEOOXOTUMBIMH U AKP Ne 1
JETYKIHH.
JIOCTaTOYHBIMH
XapaKTepUCTHKH
. YCIIOBUSIMHU.
WCYHCIIEHHS BBICKAa3bIBAHUI
Nzydenne
- HETIPOTUBOPEYHBOCTbD,
JUTEPATYPBHI.
MOJTHOTA, Pa3pelIuMOCTb U
HUroro no pazaeny 0,5 1 38
2. Jloruka npenKaToB
21 Ipenukars u
JIOTHYECKHE OIEepaluf Haj Beinonnenne
Humu. KBaHTOpBL.  SI3BIK MHCbMEHHBIX
JIOTUKH TIPEIUKATOB. SI3BIKH JOMAaIIHUX Onpoc
nepBoro nopsiaka. Tepmsl u 3aJaHu. ’
(1)opM 1131 Il/)IHie I efaunn 0,5 13,7 HonfOTOBKaK Iposepxa OIK-8.1,
PMYJIBL. PHp ’ ! ! . JIOMAIITHUX OITK-8.2
3nayenue  ¢GopMynbl B KOHTPOJIBHOM N
3a1aHuH.
HUHTEPIIPETAIHH. pabote (AKP Ne2).
PaBHOCHIBHOCTS, N3ydenue
00IIe3HaYNMOCTh u JUTEPATYPEI.
BBINTOJHIMOCTB (hOPMYIL.
Brimonnenne
2.2 IIpensapennas HCBbMEHHBIX
HOpMaJTbHAs ¢dopma. JOMAaIIHUX Ompoc.
IIpumeHeHue s3bIKa JIOTUKH 3a/laHuil. IIposepka OIK-8.1
MPEeINKaTOB I 3alHCh 0,5 12 ITogroroBka K JIOMAIIHUX OITK 8. 2’
MaTeMaTHYECKUX KOHTPOJIbHOM 3alaHuil. '
YTBEPKICHAN u pabote (AKP Neo2). AKP Ne 2
MIOCTPOCHHUS UX OTPULIAHUH. N3ydenue
JUTEPATYPBI.
HWroro no pazneny 0,5 0,5 |257
3. Dopmanu3oBaHHbIE
MaTeMaTHYeCKue  TEOpUH U
po0JIeMBbI OCHOBaHUH
MaTeMaTHKH
3.1 TTonstue
(hopmanu3zoBaHHON
MaTeMaTHYeCKOW  TEOpHH.
Teopun mnepBoro mnopska.
P P AL Brimonuenne
AKCHOMBI TEOpHH, MpaBUiia
JOMAaIIHUX
BbIBOJA. Jloka3zaTenbcTBa B o
N 3aJJaHui 110
Teopuu. [lpumepsl Teopuit Omnpoc.
paszenawm,
nepBoro mopsiaka. Teopema IIposepka OIIK-8.1,
0,5 12 CBSI3aHHBIM C
nenykuud.  JlokazyemocTb JIOMAIIHUX OIIK-8.2
TEOPHUSIMHU TIEPBOTO o
MPEMKATHBIX MOJCTaHOBOK HODSLIKA 3aJJaHuH.
B TaBTOJIOTHUH. PAIKE.
o N3ydenne
XapakTepucTuKa TEOpHi:
JUTEPATYPBHI.
HETPOTUBOPEYHBOCTbD,
MOJHOTA,  Pa3pEIIUMOCTb.
HenpoTuBopeunBocTh

HCYHCJICHUS TPCAUKATOB.




Brinonnenue

3.2 Mogenun  Teopuil.
JIOMaIIHUX
DopMynHUpOBKa  TEOPEMBI .
3aaHui 10
Il'egens o mnonHOTE I Ompoc.
. paznenam,
TEOpPHA TEPBOTO TOpSIKA. IIposepka OIIK-8.1,
0,5 12 CBSI3aHHBIM C
QopmanbHas apudmeTuka. JIOMAITHUX OIIK-8.2
TEOPUSIMU NIEPBOIO N
DopMyNIUpPOBKAa  TEOPEMBI I 3a7aHui.
lenens o HETIOJIHOTE p )
Nzyuenue
apupMeTHKY.
JUTEPATyPBI.
3.3 O030p pe3ynpTaToB 0
(hopmanuzanuu TEOpUH Brmonnenne
MHOJKECTB, JIOMaIIHUX
HENIPOTUBOPEUHUBOCTH u 3aJaHui 10
HE3aBUCHMOCTH B pasnenam, Ompoc.
OCHOBaHUAX TeOpUn 05 12 CBSI3aHHBIM C IIposepka OIIK-8.1,
MHOXECTB. ITporpamma ' MMOCTPOCHHUEM H JTIOMAIITHUX OIlK-8.2
T'uns6epra. Ipencrasnenue HCCIIEI0BAHUEM 3a7aHui.
00 UWHTYWUIIMOHHUCTCKOM U Mopenei.
KOHCTPYKTHBHOM W3zyyenue
HaIpaBJIeHHSIX B JUTEPATYPEI.
MaTeMaTHKe.
HWroro no pazneny 1 0,5 36
Hroro 3a cemectp 2 99,7 320
Wroro no agucuuninze 2 2 99,7 3a4eT C OLEHKON




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Peanu3anust KOMIIETEHTHOCTHOTO MTO/IX0/1a MPEAYCMAaTPUBAET UCIIOIb30BAHKUE B Y4eOHOM
nporecce AaKTUBHBIX M HWHTEPAKTHUBHBIX (OpPM TPOBEJACHHUS 3aHATHH B COYETAaHHUH C
BHEAYJUTOPHON paboTOil ¢ 1enbl0 POPMUPOBAHUS M Pa3BUTUA MPO(ECCHOHANBHBIX HABBIKOB
obyuaromuxcs. Cornmacao 1n. 34 Tlopsigka opraHW3alliil M OCYIIECTBJICHHS JCATEIHLHOCTH IO
o0Opa3oBaTelbHBIM IporpamMmam OakanaBpuaTa Beiciiero odpazoanus (yTB. mpukazom MOuH
P® or 05.04.2017 r. Ne 301), npu npoBeeHUN Y4EOHBIX 3aHSATHH 0OECIIEYMBACTCS Pa3BUTHE Y
0o0y4aromuxcsi HaBBIKOB KOMaHAHON paOOThl, MEXKINYHOCTHOM KOMMYHUKAIUM, MPUHSATHS
peLIeHN, JUACPCKUX KAdyecTB, B TOM 4YHCIE C YYETOM pPETHOHAIBHBIX OCOOCHHOCTEH
npodeccuoHaNbHOM ASITETbHOCTH BBITYCKHUKOB U IOTpeOHOCTEN paboToaaTenei.

BriOupas Ty wim MHYIO TEXHOJOTHIO pabOThl C 00yUYaIOIIMMUCS, HEOOXOJMMO UMETh B
BUJY, YTO HanOombiiero 3gpdexra oT ee MPUMEHEHUS MOXKHO JOCTUYb, €CJIU YYUTHIBATH LIETU
o0pa3oBaHMs, HA peAM3alUI0 KOTOPHIX JOJKHA OBITH HAaIlpaBJieHa M30upaeMas TEXHOJIOTHS,
coJiep’kaHue, KOTOPOE MPEACTOUT MepeaTh 00YyJaroIMMCs C €€ TIOMOIIBIO, a TAKXKe YCIOBHUS, B
KOTOPBIX OHA OYJeT UCII0JIb30BaThCS.

B nameit paboTte MbI HCIIONIB3YEM CIIEAYIOLIEE.

1. TpamumuonHsle oOpa3oBaTeNbHbIE TeXHOJIOTHH. OpraHuzanus 00pa30BATEIBLHOTO
mpouecca, MOpeanojiaraeT MNPsSMYI0 TPaHCIALUIO 3HAHUW OT MpernojaBaTelis K CTYACHTY
(IpeuMyIIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-MWIUIIOCTPATUBHBIX METOJOB OOy4YeHUS).
YueOHasi AesITeNbHOCTh CTYIEHTAa HOCUT B TaKHX YCIOBHSX, KaK MPaBHUIO, PEMPOAYKTHUBHBII
Xapakrep.

®opmbl y4eOHBIX 3aHATHI:

- uHpOpPMALMOHHAS JIEKIUS — I[OCIENOBaTeIbHOE H3JIOKEHHE Marephaia B
JTUCITUIIMHAPHOMN JIOTUKE, OCYIIECTBIIIEMOE MTPEUMYIIIECTBEHHO BepOATbHBIMU CPEICTBAMH.

- IPAKTUYECKOE 3aHATHE, IOCBSILIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HABBIKOB I10
IPEJIOKEHHOMY aITOPUTMY.

2. Texuomoruu mnpoekTHOro oOydeHus. OOpa3oBaTENBHBIN MpoOIEcC TOCTPOSH B
COOTBETCTBUHU C QJITOPUTMOM IIO3TAINHOTO PEIIEHUS MPOOJEMHONW 3aJaydl WM BBITOJHEHUS
yuebHoro 3ananus. [IpoekT npennogaraet COBMECTHYIO y4eOHO-IT03HABATEIbHYIO 1€ TEIbHOCTh
IPYNIbl CTYJ€HTOB, HANIPABJICHHYIO HA BbIPAaOOTKY KOHIEMIMM, YCTAHOBJIEHHE LIeJeil U 3a1ad,
(GOpMYIHPOBKY OKHJAEMBIX PE3yJIbTaTOB, OIpPEJEeHHEe NPUHLUIOB U METOAMK PpeIIeHUs
MOCTaBJIEHHBIX 3ajay, I[UIAHUPOBaHHWE XoAa pabOThl, MOUCK TOCTYMHBIX M ONTUMAJIbHBIX
pecypcoB, MO3TANHYI0 pPEANM3alUI0 IUlaHa pabOThI, MPE3CHTALUI0 PEe3yIbTaToOB pPabOThI, MX
ocMbIciieHre U pediekcuto. [IpumensieTcss B OCHOBHOM IS ITEpexo0/ia KOMIETEHIIMA Ha YPOBEHb
BJIAJICHUS.

OcCHOBHBIE TUIIBI IPUMEHSAEMBIX HAMU B 00pa30BaTEIbHOM JI€ATEIbHOCTH IPOEKTOB!

HccnenoBaTenbCKuil MPOEKT — CTPYKTypa NpubImkeHa K ¢opmaTy Hay4dHOTO
UCClIeIoBaHMs (J10Ka3aTeIbCTBO AKTYyaJIbHOCTH TEMbl, ONpEJeIeHHe Hay4HOH MpoOJeMsbl,
npeaMera U oOBeKTa HCCielOoBaHMA, LeNed W 3ajqad, METOAO0B, MCTOYHHUKOB, BBIIBHKECHUE
TUTIOTE3bI, 0000IIEHNE PEe3yIbTaTOB, BBIBOJBI, 0003HAUYEHHE HOBBIX MpoOiem). PesympraTom
ABJIsIeTCS yueOHast KapTa [0 MOIYII0 Hateil 00pa3oBaTebHON MPOrPaMMBI.

TBOpYECKHIT TPOEKT, MNPEANOJaralmlliii B OTIWYHAE OT MPEIbIAYIIEro, KOHEYHBIN
IPOAYKT B CJIEIYIOUIMX BapHaHTaxX — razera K UCTOPUYECKH 3HAUMMOMY «MaTeMaTHYECKOMY»
coObITHIO (TTpa3aHuK yncna «I[lu» u T.1.); «MaTemaTuyeckas» OTKPBITKA (CBOEro poaa yueOHast
KapTa, TOJIbKO He(OopMalbHO, KpaCOYHO 0(opMIIeHHAs; BUICOPOIUK «S1 Haydy Bac pemarth ...» 1
T.II.

WHpopMallMOHHBI MpPOeKT — y4eOHO-TIO3HABATENIbHAS JIEATENIBHOCTh C  SIPKO
BBIPaXEHHON 3BPUCTUYECKON HAMPABIECHHOCTHIO (ITOUCK, OTOOP U cCUCTeMAaTH3alus HHGOpMauu
0 KakoM-TO OOBEKTe, 03HAKOMJICHHE YYaCTHUKOB IPOEKTa ¢ 3TOM MH(OpMaIUel, ee aHAIU3 U
0000111eHIE 1, HAKOHEII, TPE3EHTAIINS IO TPAKTUYECKOMY MTPUIIOKEHUIO).



4. WMHpopManmOHHO-KOMMYHHMKAIIMOHHBIE —00pa3oBaTeNbHbIe TeXHOJMOTHH. OpraHuzamus
00pa30oBaTeNbHOTO Ipolecca C MPUMEHEHHEM CHEelHATU3UPOBAHHBIX MPOTPAMMHBIX Cpell U
TEXHUYECKUX CpPEICTB paboTel ¢ wuHpopManmerd (MHPOPMALIMOHHYIO Cpeoy YHHBEPCUTETa
MOOJYC MOODLE).

6 YueOHO-MeTOAuYecKOe 00ecreueHHe caMOCTOSITeIbHOI padoThI 00y4Yalomumxcst
[Ipencrasneno B mpuioxxkenuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeeHH s IPOMEKYTOYHOM aTTeCTALMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecnedyeHue JUCIUITIMHBI (MOYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. Urommnu B.M. Marematuueckas Jyiornka / B.M. Uromun.— Mocksa: THOPA-M,
2019. — 398 c. — (Bricmiee oopazoBanme). - ISBN 978-5-16-011691-4. - Tekct: 2IeKTPOHHBIN. -
URL: https://znanium.com/catalog/document?id=327872. — Pexum agocTyma: s aBTOPHU3.
noJib3oBaresiei (nara ooparenus: 26.04.2024).

2. Urommn B.M. CO60pHUK 33124 M0 MAaTEeMaTUYECKOW JIOTUKE U TEOPHU aITOPUTMOB /
B.U. Urommua.— MockBa: UHOPA-M, 2019. — 392 c. — (Bwicmee obpazoBanue). - ISBN
978-5-906818-08-9. - Texkcr: 3JICKTPOHHBIH. - URL.:
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r) [Iporpammuoe odecnneuenne u UHTEpHET-pecypcehl:



IIporpammHoe o0ecnieuenne

HaunmenoBanue N
10 Ne norosopa Cpoxk IeHCTBHSI JIUIICH3UH

7Zip CBOOOJIHO pacHpoCTpaHsAEMOe 0ECCPOYHO

FAR Manager CBOOOIHO pacmpoCTpaHsIeMOe 06eccpouHo
Bbpaysep Mozilla |cBoGomHO pacmpocTpansieMoe

paysep A pactpoctp 0eccpovHO
Firefox I10
Bbpaysep Yandex [cBoOomHO pacrmpocTpaHsieMoe 0eCCpOvHO

HpO(l)eCCI/IOHaJILHbIe 0a3bl JAaHHbIX I/IHq)OpMaIII/IOHHbIe CIIPaBOYHbIEC CUCTEMBI

Hazpanwme kypca Cchuika
OnexkTpoHHble pecypcsl oubmmoreku MITY um. https://host.megaprolib.net/MPO109/Web
I'.". HocoBa
Poccnickas  T'ocynapersenmas  dubmmotexa. https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

DnekTpoHHas 0a3a MepuoaMYecKuX u3naHuii East
View Information Services, OO0 «IBUC»
HaIII/IOHaJII)Haﬂ I/IH(l)OpMaHI/IOHHO-aHaJII/ITI/I‘-IeCKaH

https://dlib.eastview.com/

cucteMa — Poccuiickuit  uumexc Hayunoro|URL: https://elibrary.ru/project_risc.asp
uutupoBanus (PYHIL)
ITouckoBas cucrema Akamemuss Google (Google

URL.: https://scholar.google.ru/

Scholar)
9 MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIUIIUHBI (MO1YJIs1)

MarepuanbHO-TEXHHUECKOE 00eclieueHUe AUCUUIUINHBI BKIIIOUAET:

VY4eOHble aynuTOpUM JJIi TPOBEACHHS 3aHATHM  JekuumoHHoro Tuma Jlocka,
MYJIbTUMEAMMHBIE CPEICTBA XPAaHEHUS, ITepeJauu U MpeICTaBIeHUs HHPOPMaLUU

VY4eOHble ayAuTOpUM Il TPOBEIACHHUS MPAKTUYECKUX 3aHATUH, TPYIIOBBIX U
WHIVBUAYAJIBHBIX KOHCYJIBTALMN, TEKYIIEr0 KOHTPOJII M MPOMEXYTOYHOW arrecrauuu Jlocka,
MYJIbTUMEINIHBIA IPOEKTOP, IKPaAH

Kommniekc MeTtoauueckux pa3paboTok (pa3faTOYHOrO Marepuaga M METOJAUYECKHX
yKa3aHui ) M\MJIM KOMIUIEKC TECTOBBIX 3aJaHUH ISl TOJITOTOBKH U IPOBEICHHUS TPOMEKYTOUHBIX U
PYOEKHBIX KOHTpOJIEeH

[Tomemienust st caMOCTOSITENbHOM paboThl yuyammxcsi [lepcoHanbHbIE KOMITBIOTEPHI C
BBIXOJIOM B VIHTEpHET U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTENbHYIO CPEy
YHHUBEpCUTETA

[Tomemienne Uit  XpaHeHHs M HPOPHIAKTHYECKOTO  OOCITY)KMBaHUS  y4eOHOro
obopynoBanus Illkadger s XpaHeHuss y4eOHO-METOAMYECKOW JTOKYMEHTAIMH, YYeOHOTO
000pyI0BaHUS U Y4€OHO-HATJISIHBIX TTOCOOHIA
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6 YueOHO-MeTOqUYEeCKOE 0O0ecTiedeHHe CAMOCTOATEIBLHOM padoThl 00y4YarommXxcst

I[Io mucuunnuue «MartemaTudeckas JIOTMKa»  IIPELYCMOTpPEHA  ayJUTOpHas U
BHEayJAUTOPHAs CaMOCTOsITeNIbHAs paboTa 00yJaromuxcs.
AynuTopHas caMocTosATeNbHas padoTa CTYJAEHTOB MPEANOaraeT pelieHne KOHTPOJIbHBIX

3aaa4 Ha IMPAKTUYCCKUX 3aHATUAX.

Ilpumepnuie ayoumopnuie konmponavhle paoomut (AKP):
AKP Ne 1

1. CoBepuieHHbIe IM3bIOHKTHBHBIEC HOPMAJIbHbIE (DOPMBI, COBEpIICHHbIe KOHbIOHKTHBHbIE
HOpMaJibHbIe (hopMBbI

IToctpouTh TaOMUIBI UCTUHHOCTH JUIS CleXyoIuX (opMya anreOpbl BbICKA3bIBAHUNH M
npuBecTH 3TH popmynsl k CJJHO u CKHO.

((mxVy) = a(=xVvy)Vz))Valx Ay A=z)
((h(yvz)V—=x) > =(yVv-az)A=(xV-ayVz)
(xV((xV2D)A=Y)V(mxAY) > (ZA=(xAY))
(@ ADVEAYAZDV (azA(mxV —Y))) = (my A2)
(xV(xAYyA=2) = (m(myVz)A(=xVYy))
(xA=y)V(YAZ)) > =(xVyVaz)
(myV=a@zV(ayA=z) > (yV(xA=y)V(mxAz))
(~(xvayvz)vz) - (X/\((y/\Z)V(_Iy/\_IZ)))

9. xVy—2z)eo (mz->=(xAy))

10. ((=xVvy) » a(=(xVy)Vvz))Valx Ay A—z)

11. ((n(yvVZ)V=x) > a(yV-z) A=(xV-ayVz)

12. (=xV(xVZ)A=Y)V(mxAY) = (zA=(xAYy))
13.(m(yAz)V(xXAYyAZ)V (—|Z/\ (—x Vv —|y))) - (7Y A2)
14. (=xV(x Ay A=2)) = (=(myVz) A(=x VYy))
15.(xA=y)V(YAZ) > a(xVyV=z)

16. (myV=(zV (myA=2)) > (myV(XA=Y)V (ax Az))
17. ((xvVayvz)vz) - (x A ((y/\z) V(myA —|Z)))

18. 7(A7(xVz—>y) V(Y A=z > xV (=y A—z)))
19.4((z—>y) 5 x) > a(x Ay A—2)

20. (z>xAy) > (x> yAz) V(azA(=xV=y))

O NGk wWwNE

2. Ucuuciaenne BbICKa3bIBAHUM

[Iycte @,¥,X,0 - dopMysbl HCUUCICHUS BbICKa3biBaHUH. [locTponTh BBIBOI (POPMYITBI
HMCYHCJICHHS BBICKA3bIBAHUM U3 JAHHOTO MHOYKECTBA THUIIOTE3.
OF Yo (DAY);
P>V, O>XF O>YAX
DX, ¥Yo>XF OVvY>X ;
OP->YEF X>D)>(X->VY) ;
Oo>YVYEF DAX>VYAX
O>YEF OVX>YPYVX

IS e A



7. DY O (OvY)

8. OV(PAY)F @

9. DAYE DA(-DPVY) ;

10. OV(—DPAY)F OV,

1. X500, 0 >¥YF XAO>¥YVv-0 ;
12. ®5>X, YADPF O>X ;

13. O5Y¥,0APF (PAY)VX;

14, OA(PAB) F PA(DPV—0);

15, &+ (DVY)A(DPV—O);

16. YA(DAO) F (DAY)AO;

17. OVv(PAO)F Pv(DPv—-0);

18. OAY 50OF XAD (¥ >0Ov—D);
19. D5Y¥YF (O>D) > OA-Y >—-DVY);
20. VY (P—>0)—>(¥YVvO).

AKP Ne 2
1. ®opmy.Jibl JJOTHKH NMPEIUKATOB

Brimucats Bce noadopmysibl janHON Ghopmysibl curHatypel X = {+,,, < ,0} u onpenenuth
CBOOO/HBIE U CBSI3aHHBIE TIEPEMEHHBIE (POPMYIIBL:

VX((X+Y <X)AT (Xx=0));
IX(Vy(x+y=y) > (y<0));
VXVY((x-y =0) = (x=0) v (y =0));
VXIY(((X< y)A(y <X) 2)x =),
VxAy(x<sy)A™ (x=y) > (Y=< X));
W(x+0=x+y)—>(y=0);
(X+y=0)—>0<x)vIy0<y),
VxAy(x<y) > (X+z2Ly));
(x<y)—>3Fz7(x+z<Yy);

- IX((x-y<y) v (0<y));

XX+ X=X) AT (XX =X));

- W((X+y=2)A7 (x=0) > (y=0));

(XEYVA(YLZD) >V (Yy+2=X);

XX Yy+X) > (0<y) v(x=2);

c IX(XCXESXEX)ATY(X+Y=0) > (2L Y);

© Nk WNE

e e N N S T o
oM WNE O

CVXAZ(z4+Y=X) > (XY S Z)AVY(X+0=1Y);
. XY (X-y=0) > (x=0)v (y=0);

L Az(x+y<zZ)v(X+z=y) AT (X=Y);

. XY ((X+y=X)vIz(x-z=Y));

N B e
O © 00

XX Y =X+Y)AT (X=0) Ay <X).

[Tycte @,¥,X - aTomapHble (HOPMYIIBI JIOTUKH IPEIUKATOB. Brimucare Bce noadopMysl JaHHOM
(bopMyIIBI M OTIpEIeUTh CBOOOTHBIC U CBS3aHHBIE IEPEMEHHbIE (DOPMYJIBI:

1. ~(@xvyd(x,y) v IEAYE(X, Y)) A IyX(X, Y));



“((Axd(X, y) v AZP(X, 2)) v IXTYX(X, V));
VXEYD(X, y) AFYF(X, Y)) A VXE(X,Y);
VX(WYD(X, y) v W(X, Y)) v VXIyX(X, ¥);
T(VXAYD(X, y) > VXY (X, Y)) A VXVZX(X, 2);
VXO(X, y) v IXEYY (X, y) v FyX(X, y) A FyD(x, Y)));
VX(@EyD(x, y) A VXAYE (X, ) A FyX(x, y) v IyD(X, ¥));
T(VXT(VYD(X, ) A YF(X, ) = FYVXX(X, Y);
IXVYD(X, Y)—> (VX (VYD(X, Y) A T2Y¥(2, Y)));
- XEYD(x, y) v VYF(X, y)) AVY(D(X, y) A (X Y));
- T (FYD(X, Y) AIXVYE(X, V) v IXAYX(X, V));
. IXD(X, y) v (EXVYT(X, Y) — IxTyX(X, Y));
- VXCEy@(x, y) = YYP(X, y)) v (P(x, 2) = VYF (X, Y)));
. IX@EYD(X, Y) v VYF(X, Y)) AIXT(D(z, ¥) A VYFP(X, Y));
. VXD(X, y) = Iy@EX(X, y) > Y(Y, 2) v (Y, 2));
. XAYD(X, Y) A VYVYXP(X, Y)—=X(X, Y) AD(X, Y);
- XAy (DX, )T Y(X, ) v 3zX(z, y);
- VX(PYD(X, y) = YF (X, ¥)) A—=(EFYX(X, y) v IYD(X, Y));
. IXD(X, Y) AVXAYE(X, Y) = VXAYX(X, Y) v IYP(X, ¥);
. IyVz(D(X, y) v XYY (X, y) — TyX(z,Y)) v IyD(X, Y).

© 00N W
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2. UcTuHHOCTDH (hOPMYJIBI JIOTHKH MPEIUKATOB B aJIre0panvyeckoii cucreme
B cnenyronux 3amagax npeaukarel P(x) n Q(X) 3amaHbl HA MHOKECTBE BCEX JICHCTBUTEIILHBIX

yucen. Clenyer onpeaeanTs:

— MHO>KECTBO UCTHHHOCTH Tipeankara —P(x);

— CIIPaBeIMBO JIM OJIHO M3 cieayromux cootnomenuiit P(x) = Q(x), Q(x) — P(x).
OmnpenenuTh TaKXe, ICTUHHO HIIH JIOKHO Ka)KJ10€ U3 BHICKa3bIBAHUIL:

a) VxP(x),6) 3xP(x) B ciay4asx, korja npeaukar P(x) paccMaTprBaeTcst Ha yKa3aHHOM B
COOTBETCTBYIOILIEM 33/IaHIH MHTEpPBAJIE.

1. P(x) 3anan B Buge x2 < 4x, Q(x) — B Buze |x| < 4

a) VxP(x), rne nmpenukar P(x) paccMmatpuBaetcs Ha uHTepBaie (0,4);

6) JxP(x), rue npexukar P(x) paccMmatpuBaercs Ha mHTEpBaie (4,+ o).

2. P(x) 3anan B Buzie |x| < 2, Q(x) —BBHAe x% < 1:

a) VxP(x), rine nmpenukar P(x) paccMarpuBaeTcs Ha HHTepBaje (-00,2];

6) JxP(x), rue npexukar P(x) paccmarpuBaercs Ha mHTEpBae (-2,2).

3. P(x) 3anan B Buze x> > x, Q(x) —B Buze |x| > 1:

a) VxP(x), rne npenukar P(x) paccmarpuBaercs Ha uHTepaie (-1,0);

0) 3xP(x), rae npeaukat P(x) paccmarpuBaercs Ha nHTepBane [1,+ o).

4. P(x) 3anan B Buae x2 —5x +4 =0, Q(x) —BBuze |x| <5:

a) VxP(x), rne nmpenukar P(x) paccMatpuBaeTcs Ha uHTepBaie [1,4];

0) 3xP(x), rue npemukar P(x) paccMmarpusaercs Ha uHTepBaie [4,5].



5. P(x) 3aman B Buzge x2 + 4x +4 =0, Q(x) —BBuze |x| > 1:

a) VxP(x), rue npenukar P(x) paccMaTpuBaeTcs Ha uHTepBaie [-2,2];
6) 3xP(x), rue npeaukar P(x) paccmarpuBaercs Ha natepsaie [0,2].
6. P(x) 3anan B Buge x> — 6x +8 <0, Q(x) —BBuIE |X| < 4

a) VxP(x), rne npenukar P(x) paccMatpuBaeTcs Ha uHTepBaie (2,4);
6) IxP(x), rue npemukar P(x) paccMmatpuBaercst Ha uHTepBaie [3,4].
7. P(x) 3aman B Buge x2 = 16, Q(x) — B Buge x> — 25 > 0:

a) VxP(x), rue npenukar P(x) paccMaTpuBaeTcs Ha HHTepBaje (-00,-4);
6) JxP(x), rue npexukar P(x) paccmarpuBaercs Ha uHTepBae (-4,4).
8. P(x) 3anman B Buge x2 > 3x, Q(x) — B Buge x% — 4x > 0:

a) VxP(x), rae npenukar P(x) paccMaTpuBaercs Ha UHTepBaie [3, + o0);
6) 3IxP(x), rae npenukar P(x) paccmatpuBaercst Ha untepsaie [0,3].
9. P(x) 3aman B Bune |x| > 5, Q(x) —BBuge x? > 25:

a) VxP(x), rne npeaukar P(x) paccmaTpuBaeTcs Ha uHTepBaje (-6,-5);
6) JxP(x), rue npenukar P(x) paccmarpuBaercs Ha uHTepBae (-6,6).
10. P(x) 3aman B Buge 4x?> — 1> 0, Q(x) — B Buge x2 > 1:

a) VxP(x), rne nmpenukar P(x) paccMmatpuBaercs Ha uHTepBaine [0,5;1);
6) JxP(x), rue npexukar P(x) paccmarpusaercs Ha uaTepsaie (0,1).
11. P(x) 3amaH B BUjE x? < 6x, Q(x) —BBHUzE |x| < 68

a) VxP(x), rne npeaukar P(x) paccmaTtpuBaetcs Ha unrepsaie (0,6);
0) 3xP(x), rae npeaukat P(x) paccmarpuBaercsi Ha nHTepBae (6,1 o).
12. P(x) 3anan B Bune |x| < 4, Q(x) —B Buzge x? < 1:

a) VxP(x), rne nmpenukar P(x) paccMarpuBaeTcs Ha HHTepBaie (-00,4];
0) 3xP(x), rue npeaukar P(x) paccmartpuBaercs Ha uHTepBaine (-4,4).
13. P(x) 3aman B Buge x2 > 2x, Q(x) — B Buzge |x| > 2:

a) VxP(x), rne npeaukar P(x) paccmaTtpuBaeTcs Ha uHTepBaie (-2,0);
6) JxP(x), rue npexukar P(x) paccMaTpuBaercs Ha MHTepBae [2,+ o).
14. P(x) 3aman B Buge x2 —5x + 6 = 0, Q(x) —B Buze |x| < 5:

a) VxP(x), rne npeaukar P(x) paccmaTtpuBaercs Ha untepsaie [1,4];
0) 3xP(x), rae npeaukar P(x) paccmarpuBaercst Ha uHTEpBae [3,6].
15. P(x) 3aman B Buae x2 + 6x + 9 =0, Q(x) — B BHzE |x| > 2:

a) VxP(x), rune npenukar P(x) paccmarpuBaercst Ha uHTepBaie [-3,3];
6) 3xP(x), rue npeaukar P(x) paccmarpuBaercs Ha untepsaie [0,3].
16. P(x) 3aman B Buze x2 — 7x + 10 < 0, Q(x) — B BHAe |x| < 5:

a) VxP(x), rne nmpenukar P(x) paccMaTpuBaeTcs Ha HHTepBaie (2,0);



6) 3xP(x), rue npeaukar P(x) paccmarpuBaercs Ha uHTepsaie [ 1,6].
17. P(x) 3aman B Buge x2 =9, Q(x) — B Buge x2 — 16 > 0:

a) VxP(x), rue npenukar P(x) paccMaTpuBaeTcs Ha HHTEpBaje (-o0,-3);
6) 3xP(x), rue npeaukar P(x) paccmartpuBaercs Ha naTepsaie (-4,4).
18. P(x) 3aman B Buzne x2 > 5x, Q(x) — B Buge x2 — 7x > 0:

a) VxP(x), rne npeaukar P(x) paccmaTpuBaeTcs Ha UHTEpBaje [3, + );
6) JIxP(x), rue mpemukar P(x) paccmarpuBaercst Ha untepsaie [0,7].
19. P(x) 3anman B Buge |x| > 8, Q(x) — B Bume x> = 16:

a) VxP(x), rne npeaukar P(x) paccmaTtpuBaeTcs Ha uHTepBaie (-5,0);
6) JxP(x), rue npenukar P(x) paccmarpuBaercs Ha uHTepBaie (-8,8).
20. P(x) 3aman B Buge 9x% — 1> 0, Q(x) — B Bugme x2 > 4:

a) VxP(x), rae npenukatr P(x) paccMmarpuBaetcs Ha unTepnaiue [0;1);

6) 3xP(x), rae npenukat P(x) paccmarpuBaercs Ha uHTepBase (-1,2).

3. UcuuciieHue npeguKaToB
[Tycte @,¥,X,0 - GpopMyIbl HCUHCICHUS TPEeAUKATOB. [locTponTh BBIBOA (hOPMYITHI
HCYUCIICHUS NIPENUKATOB U3 JaHHOTO MHOXKECTBA TUIIOTES.
1. WyWx®(x,y) b vy3z0(y,z);

2. YYyWxO(X,y) F VyIxd(y,x);

3. VXD(x,x) F Iydzd(y,z);

4. IXVYyD(X,Yy) + F20(z,2);

5. Vyd(y) = 3Ix(@(X) v ¥(X);

6. IXD(X) v IXP(X) FIX(D(X)Vv ¥(X));

7. WXO(X) AVYP(Y) F OU)AY();

8. (X)) Y(y) > IXD(X);

9. IX(D(x) > W¥(x) F YXD(x) > IYY(Y));

10. WXD(x) > VY(Y)) F "W(X) =3Iy Dd(Y);

11 xO(x) v WY (y)) E "¥(x) > D(y);

12, WyIX(D(X,y) > P(y)) + YX(VZD(z,X) > ¥(X));
13, IXAY(P(X) AP(X,Y)) F IXD(X) ATyTz2P(y.2) ;
14, Vyd(y) v VxayP(x,y) F vx3z(®(x) v ¥(x,2));
15, IXVY(D(X, ¥Y) AY(X) F VXTzdD(z,X) AIXP(X);
16. Vy(®(x,y) v W¥(X) F IxFzd(z,Xx) v IXP(X);
17.  IxVydzd(x,y,z) FIuvvawd(v,u,w);

18. IxVYD(X,Y,Y) F Yudzavd(z,u,v);

19. VX3zvyd(x,y,z) F Yuvvawd(v,u,w);

20. 3Iywxd(x,y,y) + Judydzd(u,y,z).



Ipuio:xkenne 2

7 OueHOYHBbIE CPeACTBA /IS IPOBeIeHUsI IPOMEKYTOYHOM aTTeCTAIMH 10 AUCHUILIHHE
«MarteMaTH4ecKast JJOTHKA»

a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeICTBA 1JIfl POBEACHNS
MPOMEKYTOYHOM aTTEeCTALMU:

Kon

Nupukatop JoCTHKEHUS

HHAWKaTOopa KOMIICTCHI UM

OneHouHble CpeaCcTBa

OIIK-8 -

Cnoco0eH ocymecTBJISATH MeIaroru4ecKyro JesiTeJJbHOCTh HA OCHOBE CIeIHAJbHbBIX
HAYYHbIX 3HAHUIA

OIIK-8.1

[Inanupyer U MpoBOJIUT
Hay4HbIC HCCIIEIOBaHUS
B obnactu
neIarorndeckoi
JIeSITEILHOCTH

TeopeTnyeckue BONPOCHI 1JI51 3a4eTa ¢ OLEHKOI
no aucuumInge «MareMaTnueckas JJOTHKa»:

1.
2.

w

~

10.

11.

12.
13.
14.
15.
16.

17.
18.

19.
20.
21.
22.

23.
24.

BrIicKa3bIBaHUs U JIOTHYECKUE ONIEPALIMK HAJl HUMHU.
@opMyJIbI JIOTUKHU BbICKa3bIBaHUW. PAaBHOCHIIBHOCTH
(bopMyI1 JTOTMKH BBICKa3bIBAHUH.

TaBronorumu.

CemaHTHUECKOE CIIeACTBUE (POPMYII JTOTUKH
BBICKA3bIBAaHUM.

HctunnoctHble pynkuuu. [IpencraBienue
MCTHHHOCTHBIX (PYHKIMHA (hopMyIamMu JOTHKH
BBICKa3bIBaHUM.

Hopmanbsabie GopMmBI.

[Tpobnema pa3perieHus.

[TonsiTrie 06 MCYKMCIEHUN BBICKAa3bIBAHUNA. AKCHOMBI U
IIPaBUJIa BBIBOJIA B MCUMCIICHUH BBICKA3bIBAHNUI
BbIBOIMMOCTH U3 TUIIOTE3 (B UCUUCIIEHUN
BBICKa3bIBaHUIA).

[Tpon3BoHbIE TpaBUIIa BBIBOJIA (B UCUUCIIEHUN
BBICKa3bIBaHUIA).

HexoTopsie yTBepk/1€HNS O BBIBOAUMOCTH (B
MCUUCJIEHUH BBICKA3bIBAHU).

ITonHOTa MCYUCIIEHNS BBICKA3bIBAHMIA.
HernpoTtuBopeunBOCTh UCYUCIICHNS BBICKA3bIBAHUM.
BrickasbiBaTenbHbIe (OPMBI U TPEIUKATHI.
KBaHTODBI.

[TonsiTHe 0 s13BIKE MTEpBOTO NOpsKa. Teopemsl u
bopmybI.

[TousiTHE MHTEpIIpETALINN.

HctunnocTHOE 3HaueHue Gpopmyisl. OO1Ie3HaunMbIe
bopMyIIBL.

AKCHOMBI U ITpaBWJIa BBIBOJIa UCUNCIIEHHS] IPEANKATOB.
BBIBOIMMOCTB M3 TUIIOTE3 B UCYUCIIEHUH MPEIUKATOB.
IlonHOTa M HEMPOTUBOPEYNUBOCTL UCUUCIICHUS
IIPEANKATOB.

Teopuu nepBoro nopsiika ¥ HEKOTOPHIE UX
XapakTepucTuky. [Ipumeps! Teopuii mepBoOro Mopsaka.
dopmanbHas apupMeTHKa.

Teopemsl ['enenist 0 HEMOJHOTE U HEOPOTUBOPEUUBOCTH
apudMeTHKH.

OIIK-8.2

Hcnonb3yer
CHelUaIbHblE Hay4dHbIE

Hpumepuble npakmuueckue 3a0anus ona 3auema:

3aganue 1. [ToctpouTth TaOIUIIEI HICTUHHOCTH AJISI




Kon
HHAUKATOpPa

Nuaukatop JoCTHXEHUS
KOMIICTCHIINN

OneHouHble CpeacTBa

3HAHHUA JUIS IOBBIIIEHUS
3¢ (HEeKTHBHOCTH
eJarornyeckoun
JIeITECIbHOCTHU

cienyromen (GopMyIibl anreOpbl BEICKA3bIBAHUI U PUBECTH
atu popmyisl kK CIHD u CKHO.

((mxVvy) > a(=xVvy)vz) Valx Ay A-z)

3aganue 2. Ilyctp O,¥,X,0 - Gopmysbl UCUUCTICHHUS]
BbIcKa3biBaHUil. [IocTpOUTH BHIBO (OPMYIIBI HCUUCIICHUS
BbICKa3bIBaHUI U3 JaHHOTO MHO>KECTBA MIIOTE3.

DO V> (@AY).

3aganmue 3. Boimucars Bce mondopmMyIsl JaHHOH HopMy
curHarypel X = {+,, < ,0} u onpenenuTs CBOOOIHBIE U
CBSI3aHHBIC TIEpEMEHHBIC (DOPMYJIBI:

VX((X+Yy <X)AT (x=0));

3ananme 4. [Iycte ®,¥,X - aromapHble POPMYIIBI JOTH
npeauKaToB. Beimucars Bce moadopMyisl JaHHOH (HOPMYIIbI
OTIPEIeNIUTh CBOOOIHBIE U CBSI3aHHBIE TIEPEMEHHBIC (HOPMYITh

T(EXIYD(X, y) v IXAYP (X, Y)) A TYX(X, Y));

3ananme 5. [Ipenukatel P(x) u Q(x) 3amaHbl Ha
MHOKECTBE BCEX JICHCTBUTENBHBIX yrcen. Crenyer
OTIPENIeNIUTh!
— MHO>KECTBO UCTHHHOCTH TIpeankara —P(x);
— CIIPAaBEIMBO JIX OJJHO U3 CIEAYIOIIUX COOTHOIICHUH
P(x) = Q(x),Q(x) = P(x).
OmpenenuTh TaKxe, UICTUHHO HIIH JIOKHO KaXK10€ M3
BBICKA3bIBAHUN:
a) VxP(x),6) 3xP(x) B ciaydasx, korja npeaukar P(x)
paccMarpHBaeTcs Ha yKa3aHHOM B COOTBETCTBYIOILIEM
3aJ[aHU¥ WHTEpBaJe.

P(x) 3aman B Buge x2 < 4x, Q(x) —B Buge |x| < 4:
a) VxP(x), rne nmpenukar P(x) paccMaTpuBaeTcs Ha
untepsaie (0,4);

0) IxP(x), rue npemukar P(x) paccMaTpuBaercs Ha
uHTepBaie (4, o).

3ananmue 6. [Iycte O,¥,X,0 - GOpMYyIIbI HCUUCICHUS
npenukaroB. [locTpouTs BBIBOJ (GOPMYIIBI HCUUCIIEHUS
IIPEIMKATOB U3 JAHHOI'O MHOKECTBA TUIIOTE3.

1. WyWxO(x,y) b Vy3zd(y,z);

0) Ilopsinok nmpoBeneHNst NPOMEKYTOYHOM ATTECTALMH, TOKA3aTeJIH M KPUTEPHH
OLICHUBAHUS:



IIpomexyTrouHas arrecranus MO IUCLUIUIMHE «Maremarnyeckas JIOTMKa» BKJIHOYAET
TEOPETUYECKHE BOIIPOCHI, MO3BOJISIFOIINE OIICHUTh YPOBEHb YCBOSHUS 00yUYaIOLUTUMUCS 3HAHUM, U
NPAaKTUYECKHE 3a/aHusl, BBIABISIONIME CTENEHb C(POPMUPOBAHHOCTH YMEHUI W BIaJICHUH,
POBOAUTCA B (hopMe 3aueTa ¢ OI[CHKOM.

Iloka3zaTesu 1 KPpUTEPUM OLIEHUBAHMSI 3249€TAa C OL[EHKOM:

— Ha OLEHKY «OTJINYHO» (5 0asioB) — 00y4aOLHiics IEMOHCTPUPYET BHICOKHI YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHYeCKoe M TIyOOKOe 3HaHue
y4eOHOTO U METOMUYECKOT0 MaTepuaia, CBOOOIHO BHIOIHACT IPAKTUYECKHE 3a1aHus1, CBOOOTHO
onepupyeT 3HAHUSMU, YMEHUSIMH, IPUMEHSET UX B CUTYalUsIX MOBBIIICHHON CIOKHOCTH.

— Ha OLEHKY «X0pouo» (4 Oamia) — o0y4arouuiicss 1eMOHCTPUPYET CPEAHUN YPOBEHB
c(OpMHUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHbBI, HO JIOMYCKAIOTCS
HE3HAYUTENIbHbIC OIIMOKH, HETOYHOCTH, 3aTPYJHECHUS IPU AaHATUTHYECKUX OTIEpalUsX, IepeHoce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIE CUTYAI[HH.

— Ha OIICHKY «YAOBJIETBOPUTENbHO» (3 Oamia) — oOydJarouIuiicss JEMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B X0Ji€¢ KOHTPOJIBHBIX MEpONPHUATUI
JIOITYCKAIOTCSL OIIMOKH, TPOSIBIISIETCSI OTCYTCTBHE OTACIBHBIX 3HAHWM, yMEHUH, HaBBIKOB,
OOy4JaroOIIMIACS HCIBITHIBAET 3HAYUTENbHBIC 3aTPYAHEHHs] TpPU ONEPUPOBAHUM 3HAHUSMHU U
YMEHUSIMH TIPH UX TIEPEHOCE Ha HOBBIE CUTYALIUH.

— Ha OLICHKY «HEeYHOBJIETBOPUTEIbHO» (2 Oamia) — oOyd4aromuiics IeMOHCTPUPYET
3HaHusi He Ooyee 20% TeopeTHUecKoro marepualia, JOMYCKAeT CYIIECTBEHHBIEC OIIMOKU, HE
MOJKET MOKa3aTh MHTEIJUICKTYaIbHbIEC HABBIKH PEIICHUS MMPOCTHIX 3a/au.

— Ha OILICHKY «HeYy0BJIETBOPUTEJabHO» (1 0amit) — oOydaromuiicss He MOXKET MOoKa3aTh
3HAHHSA Ha YPOBHE BOCIPOU3BEACHUA U OOBSCHEHHS HHPOpPMAIMM, HE MOXKET I0Ka3aTh
MHTEJUICKTYaJ IbHBIC HAaBBIKU PEIICHUS MMPOCTHIX 3a/ad.



