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HAUMEHOBAHME JUCOUIIJIUHLI: CT'.07.B MATEMATHKA

1. AHHOTALIMSA K TIPOI'PAMME
1.1. Ob6saacTh NPpUMEHEHHUS TPOTPAMMBI

[Iporpamma yueOHOM muctumiuael CI.07.B Maremaruka sIBISIETCS 4acThIO BapHATHBHOM
COCTaBJISIOLIEH OCHOBHOM IHpOrpaMMmbl IOATOTOBKM CHEIMAJMCTOB CPEIHEro 3BEHA IO
CIIEIMATILHOCTH  cpeaHero npodeccronansHoro obpaszoBanms (manee — CIIO) 21.02.14
Mapkmieiinepckoe neno. Ilporpamma paspaborana Ha ocHoBe TpeOoBanuii dDenepaabHOTO
rocynapcTBeHHOro oopazoBarenbHoro cranaapta (nainee — @I'OC) cpennero odiero oopasoBaHus,
YTBEP)KIECHHOTO TpukazoM MuHoOpHayku Poccunm ot 14.09.2023 r. N 685. Crpykrypa,
collep’KaHUE M pe3yNbTaThl OCBOCHUA Yy4yeOHOW aucuuIUiMHbl «MaTemaTtuka» pa3padoTaHbl
00pa3oBaTesibHON OpraHu3aIleil CaMOCTOSATEIBHO.

1.2. Mecto y4eOHO#Hi AMCUMIIMHBI B CTPYKType NPOrpamMMbl NMOATOTOBKH CIIENHAJINCTOB
CpeaHero 3BeHa:

Jucuummmuaa CI'.07.B Marematuka BKIIOYEHA B COLMAJbHO-TYMaHUTAPHBIA  ITUKJI
00pa3oBaTeNFHOM MPOrpaMMBbl M U3ydaeTcs Ha 2 Kypce B 3 cemectpe. JlanHas ydaeOHas TUCIUIUIMHA
OTHOCHTCS K BApHATHBHOM YacTH 00pa30BaTeIbHON MPOTPAMMBI.

1.3. TpeGoBanus Kk pe3yJbTaTaM OCBOCHHUS] Y1eOHOM IUCHUIINHBI:

Llenbro U3y4eHus TUCUUILTUHBI SBIISIETCS IPUOOPETEHUE 3HAHUM U YMEHUH /ISl TIOITOTOBKU
K OCBOCHHIO BHJIOB NPO(ECCHOHATBHON NEATEIPHOCTH, a TAaKXKe Pa3BUTHIO M (OPMHUPOBAHUIO
o0muX M Npo(ecCHOHANBHBIX KOMIETEeHIMH B cooTBeTcTBUU ¢ TpeboBanusmu PI'OC mo
CIEeUAIbHOCTH.

[Tepeuens popMupyeMBbIX 3HaHUM, YMEHUI, KOMIIETEHIUI

w| ObssarensHas yacts (O)/
BapuartuBHas yacts (B)

[TpodeccronanbHbIe I1IK 1.1. IlpousBoauTh moneBble Tomorpago-reoae3nueckue padoThl
KOMITIETEHIIUH JUist obecrieyeHus KapTorpadupoBaHus TEPPUTOPHUH.
B | TIK 2.4. OpopmMiasiTh FOPHYIO TpapHUUECcKyI0 JOKYMEHTALHUIO.
3HaHUs B | 3.1. 3naueHne mMaTeMaTUKu B NPOPECCHOHANBHON NEATEIbHOCTH U
npu ocsoeHuu [IIICC3.
B | 3.2. OcHOBHblE MaTe€MaTH4YE€CKHE METO/bl PELIEHUS MPUKIATHBIX
3ajia4d B 00J1aCTH Mpo¢eCCHOHAIbHON 1A TEIbHOCTH.
B | 3.3. OcHOBHblE MOHATHS M METOALl MAaTEMAaTHYECKOIO aHaJIM3a,
JUHEWHOW  anreOpbl, TEOpPUHM KOMIUIEKCHBIX YHCEN, TEOpUHU
BEPOSITHOCTEN M MATEMATUYECKOM CTATHUCTHKHU.
B | 3.4. OcHOBBI HHTErPaIbHOTO U AUPPEPEHIINATBHOIO HCUHCTCHHUSL.
YMenus B | V.1. Pemats mpukiagHble 3agadyd B 00JacTH MpoQecCHOHATBHOM
JIESITEJIbHOCTH.
OO6ume B | OK 1. BriOuparh cmocoObl pemieHuss 3aaad MpodeccHoHaNIbHOM
KOMITIETEHIIUH JIESITEIbHOCTH MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM

B | OK 2. Ucnonw3oBaTh COBpEMEHHBIE CpPEICTBA IOMCKA, aHAIM3a U
UHTEpIpeTanuu uHGopMauu U MHGOPMAIIMOHHBIE TEXHOJIOTHH IS
BBINOJIHEHUSI 3a]1a4 TPO(EeCCHOHATIBHOM JIeSTeIbHOCTH

B |OK 3. [InanupoBaTh M peanu30BBIBATH  COOCTBEHHOE
npo¢eCCHOHATIBHOE U JIMYHOCTHOE PAa3BUTHE, IPEANPUHUMATEIHCKYIO
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JESITEIbHOCTh B MPO(ECCHOHAIBHON cepe, UCIoIb30BaTh 3HAHUS 110
NpaBoBOW M (PMHAHCOBOM TPAMOTHOCTH B PA3JIUYHBIX KHU3HEHHBIX
CUTYaLUsAX

OK 4. DddexTuBHO B3auUMOACHCTBOBATh U padOTaTh B KOJJICKTUBE H
KOMaH/1e

OK 5. OcyiiecTBisiTh YCTHYIO U NMHUCBbMEHHYIO KOMMYHHMKAIIMIO Ha
rocygapcrtBeHHoM s3plke  Poccuiickoi  @Pepepauuu € y4eTOM
0COOCHHOCTEHN COIMANIBHOTO U KYJIbTYPHOTO KOHTEKCTa

OK 6. [IlposiBiATh TIpa)IaHCKO-NATPUOTHUECKYID  IO3UIMIO,
J€MOHCTPUPOBATh OCO3HAHHOE ITOBE/IEHHE Ha OCHOBE TPAIULMOHHBIX
POCCHUICKHMX JyXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH, B TOM YHCIE C
Y4€TOM TapMOHM3AalMM MEKHAIMOHAJIBHBIX W MEXPEIUTHO3HbIX
OTHOLIEHMH,  TPUMEHATh  CTAHJAPThl  AHTUKOPPYMNLIMOHHOTIO
HIOBEJICHMSI

OK 9. Tlomp3oBaTthcsi MpOdEecCHOHAIBHON TOKyMEHTaNUel Ha
rOCYJapCTBEHHOM U MHOCTPAHHOM SI3bIKAX.

2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCIUIIIMHBI

2.1. O6beM y4eOHOM JMCUMILIMHBI U BUbI Y4eOHOH padoThl

Bun yae6HO# paboThI O6beM yacoB

MakcumanbHas yueOHast Harpy3ka (Bcero) 80
OO0s13aTenbHas ayuTOpHAast yueOHasi Harpy3Kka (BCero) 64
B TOM YHCIJIE:

TeopeTuyeckoe o0yueHue 44

MIPAKTUYECKHUE 3aHITHSI 20
CamocTtosTenpHas pabora o0ydaromierocs (Bcero) 6
Koncynpranmmn 2
HToroBas arrecranus B opMe IK3ameHa. 8

ITepuon ocBoeHMsI MporpamMmsl: 2 Kypc, 3 ceMecTp.

2.2. TemaTnueckuii nJIaH U coaep:kanue yueoHoi aucuumimusl CI'.07.B MaremaTtnka

HaumenoBanme Conepxanue yueOHOTO MaTrepuaa, MPakTHIECKUe O6bem YpoBeHb
pas3ziernoB U TeM 3aHsITHS, CAMOCTOSITENNbHAs paboTa 00yJatoNHMXCS. yacoB | ocoenus’
Pazpen 1. 16
Jluneiinas anredpa. 10/6/0
Tema 1.1. Conepxanue yueOHOro Matepuana 4
Marpuup! u 1 | Onpenenutenu N-ro MOPSIKA, KX CBOWCTBA. 3
OTIpeACTUTENH. Brrunciienne onpeaenuTenci.
OnpeieuTeNnu. 2 | Marpurp! 3
[IpakTHueckue 3aHATHUS 2
1 | JelicTBUs HAJ MaTpULIaMU
Tema 1.2. Conepsxanne yaeOHOTO MaTepraa 6
Cucrembl TMHEHHBIX 1 | MeTonpl pemeHus CHCTEM JINHEHHBIX YpaBHEHUH 3
ypaBHEHUI. (CJIY). Meton I'aycca.
2 | Meron pemenus CJIY no popmynam Kpamepa. 3
3 | Pemenue CJIY MeTO0M 0OpaTHON MAaTPHIIbL. 2

! JIns xapakTepuCTHKH YPOBHS OCBOSHHs yUeGHOTO MaTepHala HCHOMb3yIOTCs CEAyIONIHe 0603HAUEHHS:

1. — o3HaKOMHUTENBHBIH (Y3HaBaHUE paHee H3YYEHHbBIX 00BEKTOB, CBOICTB);

2. — PenpoaYKTHBHBIN (BBINOJIHEHHE JIESITEIEHOCTH IO 00pa3ily, HHCTPYKLUH HIIH 110]] PYKOBOJICTBOM);

3. — IPOJYKTHUBHBIH (IJTAHUPOBAHUE U CAMOCTOSITEJILHOE BBITTOJIHEHUE JIEATENILHOCTH, PEIIeHHe IPOOIEeMHBIX 33/1a4).
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HanmenoBanwme Coneprxkanne yaeOHOTO MaTepraia, MPaKTHICCKIe O6Bem YpoBeHb
pas3ziesoB U TeM 3aHATHS, CAMOCTOSITENbHAs paboTa 00yJaroNIuXCs. YacoB | OCBOEHHS™
[IpakTHueckue 3aHATHUS 4
1 | Pemenue CJIY pa3nuuHbIMU METOJAMHU.
Paznen 2. 6
OcHOBHI TEOpUHU
KOMILIEKCHBIX YHCEL. 4/2/0
Tewma 2.1. Kommnexcusie | Conepxanue yaeOHOTO Marepraa 4
qucia. 1 | KommjiekcHbIe Yncia 1 UX TeoMeTpudecKast 2
HWHTEPIpETALHSL.
2 | Paziauunbie (OpMBI 3aMCH KOMILICKCHBIX YHCEIL. 3
[IpakTHyeckue 3aHATH 2
1 | [JleficTBuS Hal KOMIUIGKCHBIMH YHCIIAMH.
Paznen 3. 6
MaremaTnueckuit
aHaIu3. 412/0
Tema 3.1. Beenenue B Coneprkanue y4eOHOTO MaTepuana 4
MaTeMaTUYECKUN 1 | llpenen pynxuuu. ColicTBa npenena. [lepsorii u 3
aHau3. BTOPOH 3aMeyaTeIbHble IPeaebl.
2 | Bugsl Heonpenenennoctei. [Ipasuno Jlommras. 2
[TpakTuueckue 3aHATHSI 2
1 | Brrurcnenue npeienon (hyHKIIHIA.
Paznen 4. 12
Huddepennnansaoe u
MHTETpaIbHOE 8/4/0
WCUHUCIICHHSL.
Tema 4.1. Copeprkanre yaeOHOTO MaTepuana 6
Huddepennnanpaoe 1 | IIpousBogHas (hyHKIHH. IIpaBuna 3
HCYHCTICHHE. nuddepeHInpoBaHNUS. Huddepenumponanue
CJIOKHBIX (DYHKIHH.
2 | duddepennmpoBanre GyHKIHNA HECKOIBKUX 3
nepeMeHHbIX. YacTHbIE TPOU3BOAHBIE IEPBOTO
nopsiJika
3 | Pemrenue npukianHeix 3aaa4d. Haxoxnaenue 2
YaCTHBIX IPOU3BOJHBIX.
[IpakTuueckue 3aHATHUs 4
1 | IuddepenppoBaHue CIOKHBIX U HESIBHBIX
(dyHKIUH.
2 | YacTHble MPOM3BOJHBIE PA3IUUHBIX ITOPSAKOB.
Tema 4.2. Conepxanue yueOHOro Matepuana 2
NHTerpanbHoe 1 | Heonpenenenusiit unterpai. Ero cBoiicTra. 3
HCUYHCIICHHE. Onpenenennsii uaTerpan. @opmyna HeroToHa-
JletiOuUIIA.
Paznen 5. 12
Jduddepennnansabie
YpaBHEHHUSI. 8/4/0
Tema 5.1. Conepxanue yueOHOro MaTepuana 8
Huddepenunansasie 1 | Auddepenumnanbabie ypaBHEHUS C 3
YpaBHEHUSI. pa3AeIsFOIUMHUCS IEPEMEHHBIMH.
2 | Jluneitnple quddepeHInabHbIe YPaBHEHUS 2
MIEPBOrO MOPSIIKA.
3 | Jluneitnble onHopoaHbIe AU depeHanbHbIe 2
ypaBHEHUS BTOPOTO MOPS/IKA C TIOCTOSTHHBIMU
KoddunmeHTamu.
[IpakTHueckue 3aHATHU 4

1 | Pemenne auddepeHMaIbHBIX YPaBHEHHH.

2 | [Ipumenenue nuddepeHUATLHBIX YPABHEHUH TIPH
pELICHUH 33/1a4.




HanmenoBanwme Coneprxkanne yaeOHOTO MaTepraia, MPaKTHICCKIe O6Bem YpoBeHb
pas3ziesoB U TeM 3aHATHS, CAMOCTOSITENbHAs paboTa 00yJaroNIuXCs. YacoB | OCBOEHHS™
Pa3nen 6.
OcHOBHI TEOpHUHU 18
BEPOATHOCTEN U
MaTeMaTHYeCKOn 10/2/6
CTaTUCTHKH.
Tema 6.1. Coneprkanue y4eOHOTO MaTepuana 6
OcHOBHI TEOpHUHU 1 | BepositHOCTh CcOOBITHSA. TeOpeMBI CIIOXKEHUS W 3
BEPOSITHOCTEH YMHOXKEHHSI BEPOSITHOCTEH.
2 | ®opmyna baiteca. ®opmyna beprymmm. 2
3 | OcHOBHBIC 3aKOHBI pachpeAelcHUs CIYyYalHBIX 2
Benn4MH. [IOTHOCTH pacipeneneHus.
[IpakTHueckue 3aHATHUS 2
1 | Peurenne 3aa4 10 TOPHUH BEPOSTHOCTEIA.
CamocrosTenbHas paboTa 00yJaromnuXCst 2
Pewenne 3amau u  ynpaxsHenuid. IloaroroBka k
9K3aMeHY.
Tema 6.2 Conepikanue y4eOHOTO MaTepuaa 4
Marematuueckas 1 | Craructudeckoe pacupeaeneHre BEIOOPKH. 3
CTaTUCTUKA Cratuctuueckuit psaa. OMmupudeckas GyHKIHS
pacnpeeseHHs.
2 | I'paduueckoe nM300pakeHHE CTATHCTUIECKOTO 2
pacnpeaeneHus. 'ucrorpamma.
CamocTosTenbHas paboTa 00yJaroImuXCst 4
IToaroToBka K 3K3aMeHY.
Bcero: 70
44/20/6

3. ®OHJA OHEHOYHBIX CPEICTB JJs IPOBEIAEHUA MPOMEXYTOUYHOMN
ATTECTAIIAU OBYYAIOIIMXCS MO JUCHUATLIAHE
3.1. O0mme cBexeHus

1. | [uknoBas KoMHCCHUS €CTECTBEHHOHAYYHBIX JUCIHUILINH
2. | CrenuanbHOCTh 21.02.14 Mapkieiiiepckoe aeno
3. | ®opma obyueHus OYHas
4. | ucuumivHa CI'.07.B Maremarnka
5. | ®opma arTecranmuM MO | FK3aMeH

y4eOHOM TUCIUIUINHE

3.2. Ilepeyenb (popMuUpyeMbIX 3HAHW I, YMEHH I U KOMIIeTeHIHI

HII<<,0€'[)K YMeHus 3HaHUsA
OKO01-06, |VY.l Pemarr mnpukiamabie 3amaun B | 3.1. 3HaUCHHE MaTEeMaTHKU B
OK 09 obsacTu npodecCHOHAIBHON | MPO(PECCHOHATBHON NeSITENbHOCTH U IIPU
IIK 1.1, eATEIILHOCTH. ocsoennu I1TICC3.
IIK 2.4 3.2. OcHOBHBIE MAaTEMAaTHUUYECKHE METOIBI

pelIeHns MPUKIAIHBIX 3a7a4 B 00JacTH
npo¢eCcCHOHATBLHOMN 1eATEIbHOCTH.

3.3. OcHOBHEBIE TTOHATHS U METOJIBI
MaTeMaTHYeCKOro aHaJIn3a, IMHEHHOM
anreOppl, TCOPUU KOMIUIEKCHBIX YHCET,
TEOpUHU BEPOATHOCTEW U MATEMATUUYECKOM
CTaTUCTUKH.

3.4. OCHOBBI HHTETPAJIBLHOTO U

T depeHIIMaTbHOTO HCYUCIIEHUS.




3.3. Pe3yabTaThl 0CBOEHMS YUeOHOM JUCUMILIMHBI, MOJIeKAIIUE TPOBEPKe

Konpr KoMITeTeHITHH,

Pe3ynbrarel 00yueHus: yMeHUs, 3HaHUS

Paznen OPMHUPOBAHHUIO KOTOPBIX
Tef/la (bCIEOCO%CTByCT BHGMCI:{T 3HAHHUS V MeHIS ®opma poBEpKH
MPOTPAMMBI
1 2 3 4 5
Beenenue OK 01 - 06, 3.1 3HaueHue MaTeMaTUKu B
OK 09 npodeccHoOHATBHOM IeATEIBHOCTH H
IIK 1.1, npu ocBoennu [IICC3;
I1K 2.4
Pazgen 1. JIunetinas anreopa. OK 01 - 06, 3.1 3HaueHne MaTeMaTHKHU B V.1 Pemars OpoHTaNBHBIA U
Tema 1.1. Marpuns! u OK 09 poheCCHOHATTLHON IEATENIEHOCTH U IIPUKJIAJHBIC 33141 B | MHAUBUIYAJIbHBIN OIIPOC.
onpenenuTeny. OnpeaenuTenu. K 1.1, nipu ocBoennu T1CC3; obnactu TectupoBanue.
Tema 1.2. Cucrembl TMHEHHBIX K 2.4 3.2 OCHOBHBIE MAaTEMATUYECKHE npoQeCCHOHAIBHON CamocrosiTenbHas padora.
ypaBHEHUHU. METO/Ibl pEIICHUs MIPUKIAIHBIX 3a7a4 | AeSTeNbHOCTH [ToaroroBka cooOIIeHMIA,
B obOnacTu npodeccuoHaIbHON JIOKJIAJIOB, MPE3EHTALINMH.
JESTENIBHOCTH; [IpaxkTuueckas padora Ne 1.
3.3 OCHOBHBIE MIOHATHUS U METObI [IpakTuueckas padbora Ne 2.
MaTEMaTHYECKOT0 aHaJIN3a, TMHEHHON [IpaxkTuueckas padora Ne 3.
anredpbl, TCOPUU KOMIUIEKCHBIX YHCE, KonTponbHas pabora.
TEOpPUU BEPOATHOCTEN U
MaTeMaTHYeCKON CTATUCTUKH.
Pa3nen 2. OcHOBBI TEOpUH OK 01 - 06, 3.3 OCHOBHBIE NOHATHUS U METOJIbI V.1 Pemars OpOHTAIBHBIN U
KOMIUIEKCHBIX YUCETL. OK 09 MAaTeMaTUYECKOTO aHAJIN3a, TUHEWHOW | MPUKJIAIHbIC 3a1a4l B | MHAWBHUIYaJIbHbBINA OIPOC.
Tema 2.1. Kommnekcusle uncna. | [IK 1.1, anreOpbl, TEOPUH KOMIUIEKCHBIX YUCel, | 001acTH CamocrosrenbHas paboTa.
[IK 2.4 TEOPHUH BEPOATHOCTEN U npodeccuoHanbHOM [ToaroroBka cooOmieHMi,
MaTEMaTHYECKON CTATUCTUKH. JIeSTEIBHOCTH JIOKJIaJI0B, IPE3EHTALNI.
[IpakTuueckas pabora Ne 4.
KonTtposnbHas pabora.
Pa3nen 3. Marematnueckui OK 01 — 06, 3.3 OcHoBHBIe TIOHIATHS W Meronnl | Y.l Pemars ®poHTANBHBIN U
aHaJIu3. OK 09 MaTEMaTHYECKOr0 aHajau3a, JUHEHHON | MPUKJIAaJHbIE 3a1a4i B | MHAMBUyaJIbHBIN OMPOC.
Tema 3.1. Beenenue B K 1.1, anreOppl,  TEOPHUM  KOMIUJIEKCHBIX | 00JacTu CamocTosTenbHas padboTa.
MaTeMaTHYECKUI aHAJIN3. IIK 2.4 qucel, TEOPUH  BEpPOSTHOCTEH U | MpodecCHOHATBHOM [TonroroBka cooOIeHNH,
MaTEeMaTHYeCKON CTATHCTUKH. JIESITEIIbHOCTH JTOKJIaJIOB, IPE3EHTaIHI.




Konp!r koMIeTeHINH,

Pe3ynbTaThl 00ydeHus: yMEeHHUs], 3HAHUS

Paznen (hOpMHUPOBAHHIO KOTOPHIX
Tema CIIOCOOCTBYET JIEMEHT 3HaHus VYV MEHHs dopma IpoBepKH
IPOrpaMMBbl
1 2 3 4 5
[TpakTuueckas padora Ne 5.
Paznen 4. ludpdepenmmansaoe u | OK 01 — 06, 3.2 OcHOBHBIE MaTeMaTHYCCKHE V.1 Pematp OpoHTATIBHBIN 1
WHTETPATBHOE UCUNCIICHHUSI. OK 09 METO/IbI PEIICHUS TPUKJIAIHBIX 3a7a9 | MPUKJIAIHBIC 33/1a9M B | HHIUBUyaIbHBIA OMPOC.
Tema 4.1. luddepennuansHoe IIK 1.1, B 00y1acTH MpodheCcCHOHATBHOM obnactu TecTupoBanue.
HCYHUCIICHHE. K 2.4 e TeTbHOCTH; npoQeCCHOHAIBHON CamocrosiTenbHas padora.
Tema 4.2.1nTerpansHoe 3.4 OCHOBBI UHTETPATILHOTO U IeSITEIbHOCTH IToaroroBka cooOIIEHMIA,
WCYHCIICHUE. mQepeHIaTbHOTO HCYHCIICHHUS. JIOKJIA/IOB, IPE3EHTALINH.
[Ipaktrueckas padota Ne 6.
[IpakTuueckas padora Ne 7.
KonTposbHas pabora.
Paznen 5. luddepennmansueie OK 01 — 06, 3.2 OCHOBHBIE MAaTEMAaTUYCCKUE V.1 Pemarp | ®poHTaNBHBINA 1
ypaBHEHHUSI. OK 09 METO/IbI pEIIeHUs MIPUKIAIHBIX 3a7]a4 | MPUKJIaJHbIE 33Ja4d B | MHIAWBUIYaIbHBINA OMPOC.
Tema 5.1. luddepenunanbabie K 1.1, B 00JacTH npodeccruoHalbHON obnactu CamocTosTenbHas padboTa.
ypaBHEHHUSI. [IK 2.4 NeSITeNIbHOCTH, npodeccnoHaNbHOMI [ToaroroBka mpe3eHTaIHiA.
3.4 OCHOBBI HHTETPAJILHOTO U JIeSITEIIbHOCTH [IpakTuueckas padbora Ne 8.
b hepeHIaTbHOTO HCYUCIICHUS. [TpakTuueckas padora Ne 9.
KonTposbHas pabora.
Pazgen 6. OcHOBBI TeOpUH OK 01 - 06, 3.2 OCHOBHBIE MATEMATHUECKHE V.1 Pemats OpoHTANBHBIN U
BEpOATHOCTeH n MaTematudeckor | OK 09 METO/IbI PEIICHUS TPUKIAIHBIX 33]a4 | MPUKJIAIHBIC 33/1a9M B | HHIWBUyaTIbHBINA OMPOC.
CTaTUCTUKH. K 1.1, B 001acT npoeccuoHaIbHOM o0nactu TectupoBanue.
Tema 6.1. OcHOBBI TEOpUHU K 2.4 NeSTeTbHOCTH; npoQeCCHOHAIBHON CamocrosiTenbHas padora.
BEPOSTHOCTEH 3.3 OCHOBHBIE MOHSTHUS K METOJIbI JESITEIbHOCTH [ToarotroBka cooOIICHMIA,

Tema 6.2. MatemaTudeckas
CTaTUCTHKA

MaTEMaTHIECKOTO aHAIN3a, IMHCHHOM
anreOpbl, TCOPUU KOMIUIEKCHBIX YHCEl,
TEOPHUH BEPOATHOCTEN U
MaTEMaTUYEeCKOU CTATUCTUKH.

JTIOKJIaJIOB, MPE3EHTALNH.
[IpakTuyeckas padora Ne 10.

Hmoezoswiii konmpoas

DK3aMeH




3.4. IlopsAoK M yCJIOBHSI OPraHU3ANMH UTOroBOM aTTecTamuu no pucuumiude CI.07.B
MaTteMaTHKa

1) ®opma npoBeAeHUsI ATTECTALUH - IK3AMEH 6 (POpME KOMNbIOMEPHO20 MECMUPOSAHUSL.

2) TpeboBaHMs K CTYJCHTY IO JIOIYCKY K UTOTOBOW aTTECTAIMU: Cllada BCEX MPAKTHYCCKUX
pabor.

3) KonunuecTtBo BapraHTOB 3aJaHuii: CitydaiiHbld BbIOOp 20 BONMPOCOB M3 0a3bl TECTOBBIX
3aJaHUN.

4) Bpemsi BBIMIOJIHEHUS 3a1aHus 45 MUHYT.

5) OGopymoBaHue: TECTUPOBAHKE MPOBOIUTCS B KOMITBIOTEPHOM KJIacce

6) Jlutepatypa Ui CTYACHTOB, WCIIOJB30BAHUE KOTOPOI pa3pelieHO Ha JK3aMCHE: He
PElyCMOTPEHO.

Tunoskle 3a1aHus JUISL DK3aMEHA.

Ne Ne
Bompocer Bapuants!l oTBeTOB
I OTB
Onpenenurens nopsaka (n-1), monydeHHbII a | anreOpanyuecKuM JIOTIOJIHEHUEM
1 U3 OTIPENIEIUTEINS N-TO TOPSIIKA 0 | MHHOpOM
' BBIYEPKHMBAHUEM 1 CTPOKH U j cTONOIA B | ompeaenuTesneM
Ha3bIBACTCH ... I' | MUHOPHBIM JIONIOJHEHUEM
a | z=r(cosp+i-sing)
9 Tpuronomerpudeckast hopma KOMILIeKcHoro | 0 | Z=a+Di
| umcna. B | z=r(-cosp—i-sing)
r | z=r(cosp—i-sing)
LT T
a | 24/2|sin=+i-cos—
4 4
T . .7
6 | 24/2| cos=+i-sin=
3 Tpuronomerpuyeckasi GopMa KOMILUIEKCHOTO 6 6
' uncna Z =2+ 2l umeer BHL ... T . . T
B | 24/2| cos=—i-sin=
4 4
T . .7
r | 24/2| cos= +i-sin =
4 4
a | JEHCTBHTEIBHOE YHUCIO A
4 limf(x) = A 0 | npousBojHast PyHKIMH
) 3HaKoM *~@ o0o3Havaercs ... B npeaen q)yHKHI/II/I
r | dynknus f(X)
a | IpOU3BOJHOU KLU
[Ipenen oTHOLIEHUS NpUpalleHus QYHKIUU K P 4 LY
0 | uHTerpanom GyHKIMH
5. MPUpPAILEHUIO apTyMEHTa, KOT1a MocieiHee = =
B | CJIO’)KHOW POM3BOJHON (YHKIIUU
CTPEMHTCS K HYIIO, HA3bIBACTCH ... = =
I | HeIBHOM MPOU3BOIHON (DYHKIIMU
a | HeolpeAeIeHHBIM HHTErPAIOM
6 Ecmm F'(X) = f(X), To pynkms F(x) 0 | muddepennmpyeMoit
' HazbIBaeTcs ...7 B | mepBoOOpa3HOM
I | MHTErpaJbHOU
a | GyHKIMS OT apryMeHTa
7 OO6umm pemierreM auddepeHnnanbHOro 0 | npousBojHast PyHKIMH
' YpaBHEHHSI SIBIISIETCS ... B | 3HAUYEHHUE apryMeHTa
I' | MOPSJIOK YpaBHEHUs
x2
a | y=—
Pemennem nuddepeHnuanbHOro ypaBHEHUS 2
8. C pa3AeNAIONIMMUCS IEPEMEHHBIMU X2
V' —x=0 sBnsercs ... 6 YT
B | y=1




r | y=x
dx dy
a | 3 =——
X cosy
JuddepernnanbHoe ypaBHECHHE 6 | cosydx=x’dy
9. cos ydx—x*dy =0 B pesysbTaTe pasjieneHus cosydx q
MIEPEMEHHBIX CBOJAUTCA K YPAaBHEHHUIO ... i 2~
dx dy
T — = 2
X cos’y
a | cymmoii cobeiTnii A u B
Co0bITHE, COCTOSLIEE B HACTYINIEHUU XOTS 6 =
. pou3BeieHneM coObITuil A u B
10. ObI ogHOI0 U3 cOOBITHI A nnH B, Ha3pIBaeTCs v
B | pa3HOCTHIO COOBITHI A 1 B
I | 9acTHBIM coObITHI A 1 B
3/4
B ypne 12 mapoB: 3 6enbix u 4 4epHBIX U 5 g 5/36
11. | xkpacHbiX. KakoBa BepOSTHOCTb BBIHYTb U3 s 1 2/3
YPHBI YEPHBIN WM KpacHbIN map? - 13
a | HOJUTOHOM
12 I'padmueckoe n3006pakeHNE BapUAITMOHHOTO 6 | rucrorpammoit
" | psna pacripeneneHus Ha3bIBAeTCs .. .. B | KyMYJISIHTOMI
r | AMarpammoit
a |0
1
X+ X 0 3
. +
13. IIpemen lim ———— paBeH ...
P 03X+ 2x7 | B |
1
r | =
2
a @ =2X; a =-2Y
OX oy
o §E=2m§E=2y
14 YacTHble MPOU3BOIHBIE (PYHKIINN OX oy
. 2 2
Z=X"— a
y? paBHBI . g:Zx—yz;%:XZ—Zy
X oy
oz oz
T _ X2’ _ —y2
X oy
a | y' =10sin5x - cos5x
15 | in2c 6 | y' =10sinx-cosx
: pousBoaHasg GyHKIMK ) =SiN°5X paBHa ... 5 | y =—10sin5x -cosbX
r | y =2sin5X-cosbx
12 3
16. -4 53 BBeauTe npaBuiibHBIN OTBET
01 2
Brruncnute onpenenurens .
Haiitu pemienue cucremsl ypaBHEHUN
X+2y+z=1
17. BBeaure npaBuIIbHBINA OTBET

2X+3y+2z2=2.
X—y+3z=0




3
2 .
18. | BeIYHMCIHTD: J‘(Bx —4x —1)dx Beenure npaBuibHbIA OTBET
2
HaitauTe az1 oT npou3BeieHUs MaTPHUIL
19. 12 ) 23 BBeauTe npaBuIIbHBINA OTBET
20 5-8
O06beM BBIOOPKH, 3aJIaHHON CTATUCTUYCCKUM
%2468
20. TERRE BBenute npaBUIbHBIA OTBET
pacripeneneauem | i |2 | = "1, paBeH
INKAJIA cooTBeTcTBHS 4KcCia IPAaBUIbHBIX OTBETOB HAa TECTOBBIE BOIIPOCHI OLIEHKAM I10
IATHOAIUILHOH IIIKAJIE
KonmgecTBo npaBmIbHBIX OTBETOB TECTa
«2) -«HEYJOBIETBOPUTEIHHOY 0-12
«3» - «yJJOBJIETBOPUTEIHHOY 13-15
«4»- «XOpOIIO» 16 - 18
«5»- «OTIIMYHO) 19-20

3.5. TunoBbie KOHTPOJIbHBbIE 32JaHUSI U METOIMYECKHE MATEePHAJIbI IJIfl TEKYIEero KOHTPOJIf

TumoBkie 3aaHusd AJjid YCTHOrO onpoca 1mo TemMe «I[I/Id)d)CDGHIII/Ia.HI)HOG HCYUCIICHHUCY.

Bonpocs o teme «/luddepenimanbaoe ucuucieHmuey:

akrown e

~No

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.

JaiiTe onpeneneHne Mpon3BOTHON (QyHKIUH.

OO0BbscHUTE TeOMETPUIECKUI CMBICI ITPON3BOTHOM.

Uemy paBHa NpOU3BOHAS IOCTOSSHHON?

Yemy paBHa poU3BOAHAs apryMeHTa?

Kak Bbrumcnsiercss npousBoaHas anreOpandeckoi cyMMbl QyHKIUH, IPOU3BEIECHUS U
4acTHOTO (DYHKIUI?

Kaxkyto ¢pyHkuuio HazbiBatoT cioxHON? [IpuBeaure npuMepsl CIOKHBIX (YHKIIMM.
Kak Blumcnsercss npou3BoAHAs CI0KHONU QYHKIIUU?

Uemy paBHa IpOU3BOJHAS IPU JAHHOM 3HAYEHUH apryMEHTa ¢ TEOMETPUUYECKON TOUKH
3peHus?

3anuuinTe ypaBHEHHUs KacaTelbHOM M HOpMaJIU, MPOBEIECHHBIX Yepe3 JaH HYI0 TOUKY Ha
KpUBOM.

Kak Bbruucinsiercst yriioBoil ko3¢ @uUHUEHT KacaTeIbHON B JaHHOW TOUKE KpUBON?
Kak onpenensercs ckopocTh U3MeHEHUs (PYHKIIMU NPU JAaHHOM 3HaY€HUU aprymeHTa?
Kak onpenenserca yckopeHue NpsSMOIMHEHHOTO JBUKEHUS TOYKU MIPU JaH HOM 3HaUYE€HUU
aprymesra?

Kakue ¢pusnyeckue 3agaun pemaroTcsi ¢ IpUMEHEHUEM TPOU3BOIHOM?

[TpusenuTe popMyIbl 11 HAXOXKACHUS IPOU3BOJHBIX CUHYCA U KOCHHYCA.

BriBeaute hopmyny npousBoaHoi TanreHca. [Ipu kakux 3Ha4eHUAX apryMeHTa
IIPOM3BO/IHASI TAHT'€HCA HE UMEET CMbIcia?

BriBenure hopmyny npousBogHOM KoTaHreHca. [Ipy kakux 3Ha4eHUSIX apryMeHTa
IIPOU3BOHAs KOTAaHI'€HCA HE UMEET cMbIcia?

Urto Ha3bIBa€TCA MPOU3BOJAHON BTOPOIO MOpsIKa?

Yo Ha3bIBAETCSl YCKOPEHUEM MPSIMOJIMHENHOTO JBUKEHUS TOUKHU?

Kak 1o 3akoHy IBH)KE€HUS! TOUKH HAXOJUTCSI YCKOPEHUE TOUKU?

TunoBwle 3agaHUs JJIsI HHAMBUIYAIbHOTO OIIpoca.

Texcr 3amanus: ChopmynupoBaTh mnpaBuia JuddepeHIpoBaHUS M 3anucaTh MPOU3BOIAHbBIE
OCHOBHBIX JIEMEHTAPHBIX (QYHKIHH.
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8 (kx+b) = 18 (Ej

0 o)

oSS o A W N

1 (nx) =
- 12 Ginx) =

13 (cosx) =
= 4 rv) =
- 15 (u-— v)' =
- % W)=

17 (Cu )' _

\'
_ 19 (1

\'
= D ) =

Kputepuu olleHKH YCTHOT'O OTBETA:

HpI/I OLICHKC 06yqa}omeroc;1 CJICAYCT YUUTBIBATD:

1)
2)
3)

IMMOJIHOTY U IPAaBUJIIBHOCTH OTBCTA,
CTEINCHb OCO3HAHHOCTH, IOHUMaHHUs H3Y4E€HHOTO;
A3BIKOBOE O(hOpMIIEHUE OTBETA.

Onenka «5» cTaBUTCS, €ClIi 00y4YaroUTHiics

IIOJIHO PAaCKpbLI COJIEpKaHUE MaTepHrala B 00beMe, IPeJyCMOTPEHHOM IIPOrpaMMOii,
U3J0XKWI ~ Marepuans  IpaMOTHBIM  SI3bIKOM B ONPEACICHHON  JIOrMYecKOH
MOCIIE0BATENbHOCTH, TOYHO HCIOJB3YS MaTEeMAaTHUYeCKyl0 TEPMUHOJIOTHIO H

CHUMBOJIHKY;
MOKa3ajJl yMEHUE WUIIOCTPUPOBATh TEOPETHUECKHUE IOJIOKEHHUSI KOHKPETHBIMHU
pUMepaMu;

OTBEYAll CaMOCTOATENBHO 0O€3 HaBOJAIIMX BONPOCOB. B0O3MOXHBI OJHA - JBE

HETOYHOCTHU MPU OCBEIICHHH BTOPOCTENEHHBIX BOINPOCOB WM B BBIKJIAJKaX, KOTOpPbIE
oOyJaronuiics JIErKO UCTIPaBUII 110 3aMEYAHUIO NP0 1aBaTENs.

OI_IGHKa «4» CTaBUTC, €CJIM OTBCT YIOBJICTBOPACT OCHOBHBIM Tpe60BaHI/I}IM K OTBCTY Ha
OLICHKY «5 », HO IIPX 3TOM UMCCT OAWH U3 HEAOCTATKOB:

B H3JIOKCHHUU OOMYIICHBI HeOoIbIINe HpO6CJIBI, HC HCKa3MBIIHUC MATCMAaTHUYCCKOC
COACPIKAaHUEC OTBECTA,

AOMYIICHBI OAWH — JIBAa HCAOYCTA IMPH OCBCIICHUHU OCHOBHOI'O COACPIKAHUA OTBCTA,
HCITPABJICHHBIC 110 3aMCYaHUIO,

JOMMYIICHBI omuoOKka Wi Oojee JABYX HCHOOYCTOB IpPU OCBCIICHHU BTOPOCTCIICHHBIX
BOITPOCOB WJIM B BBIKJIaJKaX, JICTKO UCIIPABJICHHBIC 110 3aMCUYaHWIO ITPECTIOAaBaTEIIs.

OI_ICHKa «3» CTaBUTCH, B CJICAYIOIIUX ClTydasX:

HETIOJIHO WJIM HEMOCIEI0BAaTENIbHO PACKPBITO COAEpKaHWE MaTepuana, HO IMOKa3aHO
olliee MOHMMAaHHE BOMPOCAa M MPOJEMOHCTPUPOBAHBI YMEHHS, OCTAaTOYHBIE IS
JTaJTbHEUIIIEro YCBOCHHS TPOTPAaMMHOTO MaTepuania;

UMENHUCh 3aTPyJHEHUS WJIM JONYyIIeHbl OIMMOKM B OMNpENeJICHHH TMOHSITHH,
HCITOJIb30BaHUH MaTeMaTHYeCKOM TEPMHUHOJIOTHH, yepTekKax, BBIKJIAJIKAX,
HCIIPABJIEHHBIE TTOCJIE HECKOJIBKUX HABOJSIIINX BOIPOCOB;

oOydJarouuiicss HE CHOpPaBWICS C NPUMEHEHHWEM TEOPHUH B HOBOW CHUTYyallMd TIPH
BBITIOJTHEHUH TPAKTHUYECKOTO 3a/IaHus, HO BBHITIOIHUII 33/1aHUs 0053aTeIbHOTO YPOBHS
CIIOJKHOCTH I10 JaHHOM TeME;
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— TIpW 3HAHUHM TEOPETUUYECKOT0 MaTepualia BBISIBICHA HEIOCTATOUYHAS C(HOPMUPOBAHHOCTD

OCHOBHBIX yMeHI/II>’I 1 HABBIKOB.
O1nieHKa «2» CTaBUTCS B CIEAYIOIMIUX CIyqasx:

— HE PacKpbITO OCHOBHOE COJIepKaHne y4eOHOTro MaTepurana,

— O00HapyXeHO HE3HAHHWE WJIM HENMOHMMaHWE OoJibllield WM HaubOosiee BaXHOW YacTH
y4eOHOro MaTepuana;

— JIOTMYIIEHBbI OMUOKHA B OINPEACIICHUH TOHSITHH, MPU HCIIOIH30BAHUM MaTEMaTHUYECKOU
TEPMUHOJIOTHH, B PHCYHKaX, 4epTexax WiM rpadukax, B BBIKIAJIKaX, KOTOpbIE HE
HCITPaBJICHBI ITOCJIE HECKOIBKUX HABOISIIMX BOIIPOCOB.

Tunossle 3a1aHus A TecTa 10 TeMe «JIuHeiHas anreGpay.
Bonpocs! 11s TectupoBanus
1. Marpuneii Ha3pIBaeTCA ...
Buibepume ooun us 4 éapuanmos omeema:
1) npsiMmoyroJibHas TabynLa U3 M Ha h IEMEHTOB
2) kBazipaTHasl TabJIMLIa U3 M HAa M 3JEMEHTOB
3) umucno
4) BexTOp
2. Jlomonnute npeanoxxeHue: Marpuua, Ha3bIBaeTCs ..., €CJIM Y Hee KOJIMYECTBO CTPOK PaBHO
YHCITy CTOJIOIOB.
3. U3 npencraBiieHHBIX MaTpUIl YKa3aTh €IMHUYHYIO.

1 1 1 1 0 0 1 1 1
06O a(iiy) eio)  e(iad)

-1 -1 -1
4. Marpuna 4, xotopas ynosnerBopsier ycnopusm 4 -A=A-A7 =E rtne E - enunnunas
MaTpula, Ha3bIBAETCA ...
Buvibepume ooun us 4 eapuanmos omeema:

1) kBagpaTHOM 2) MPOTUBOIOJIOKHOU 3) oOpatHoOU 4) HEBBIPOXKICHHOU
5. U3 mpencraBieHHBIX MATPHIl yKa3aTh MaTPHUILY-CTPOKY.
1
1 0 1 5 .
1) (ﬂ 1) 2) (1 1) )2 -3 7) 4) (—42)
3 2 1 1 -2 3
6. Cymma matpung (—1 1 —2) " ( 2 1 2), paBHa ...
5 6 7 -1 -3 1
4 0 4 1 2 4 1 -3 4 1 0 4
1) (1 2 n) 2) (1 2 n) 3) (—z 1 u) 4)(1 2 u)
4 3 B 0 3 1 1 -1 1 4 0 8
-1 3
-2 0 -1|=..
; 2 1
Bvibepume ooun uz 4 eapuanmos omeema:
2 -6 2 -6 2 6 2 -6
0 2 0 2 0 2 0 2
1) 4 -2 2) -4 -2 3) -4 -2 2) -4 2

8. CormacHsl 1 BeI ¢ yTBEpKICHUSMU:
Vkaoicume ucmunnocmo unu 109CHOCb 6APUAHIMOE OMEEMA.:
_ Marpuna HassiBaeTcst Keadpamnoi N -0ro nopsiaKa, e 9UCiIo ee CTPOK PaBHO YHCITY
cTos610B U paHo 1.

12



w1/ - 9TO DJIEMEHTHI TJIABHOM JTMaroHalu

___ Eounuunoi matpuiieii Ha3pIBaeTCs Jr00as MaTpHUIla, Y KOTOPOH BCE AJIEMEHTHI TJIaBHOM
JIMaroHaJId PaBHbI €IUHULIC.

__ Marpuua 1r060ro pazmepa Ha3bIBACTCS HYJ1€601 VI HYJb-MaTpULIEH, €ClIu BCE €€
AJIEMEHTBI PaBHBI HYJIIO.

[1 2 j ( -1 3}
9. BBIUUCIUTH 3-1 2-8

Buvibepume ooun us 4 sapuanmos omeema:
( 5 11j ( 3 - 5] (—1 GJ
1) 14 7 2) -13 17 3) 6 8

(3 —13j
4) -5 17

< ( 0 2]
10. Matpwuneii, 00paTHON K JaHHOU -11 , IBJSIETCS. MATPUILIA ...

Buibepume ooun uz 4 sapuanmos omeema:
At _(0,5 - j A _(0,5 0,5] A _(— 0,5 1) g1 _(0,5 LSJ
1) 05 0 2) -1 0 3) -05 0 5 0o 1

Kputepun olleHKH TECTOBOTO 3aaHUA:
3a 0JIMH PaBUJILHBIN OTBET HAYUCIISIETCS OJIUMH 0ajul

Ouenka banasr

5 Brimonueno 91-100%;
4 Brmosaeno 75- 90%;

3 Brimonueno 60-74%;

2 Brimonneno menee 60%

TunoBsle 3a1aHUS IJISI CAMOCTOITEIILHOM Da6OTBI 00 TEMEC ((I[I/Id)d)eDeHHI/IDOBaHI/Ie CIIOXKHBIX

byHKIIITY.

Ipasuno ouggepenyuposanus cnoxcuoi GyHkyuu.:
Ecmu y = f(u), u=u(x), t.e. y=f[u(x)], rae dpyuxumn f(u) u u(x) umeror nponssonssie,

!

"\
TO Y, =Y, -U,.
Obpasey 8bInoIHEeHUs 3A0AHUL:

Ilpumep 1. Haiinure npou3BoJHYIO GYHKINU Y = (2x3 + 5)4 .
Pemennue:
O6o3uaunm 2x° +5=U, Torma y =u’. ITo npasuy muddepeHIupOBaHNS CIOKHON (YHKIHH

nMeeM
y' =(u*)u-(2x° +5)x =4u’(6x? )= 24x(2x® + 5 .

Otser: Y’ = 24x° (2X3 + 5)3

IIpumep 2. Halinure nponsBoanyro Gynkiuu y =SiN(2x+3).
Pemenne: ' =C0S(2X+3)-(2x+3)" =2c0s(2x+3) .

Otser: ' =2C0S(2Xx+3).

. 3 X
Ipumep 3. Haiinmte npon3BoaHyro GyHKIHH y =Sin° 3

13



! !

Pemenme: y’=35in25-(sin§j =3sin2§cos§(§] =sin? Xcos> .
3 3 3 33 3 3

L, X X
Otset: )’ =sin?=cos—
3 3

3aoanue ons camocmosmenvHol pabomol.
HaiinuTe npou3BOHBIC OT CAEAYIONINX (DYHKITUNA:

1. y=(x*-2x* +5)°
2. y=cos(5x-1)
3. y = cos*5x

Kputepuu o11eHKH caMOCTOSITeIbHONW PabOThI:

Onenka «5» cTaBUTCS, €clid padoTa BHIIOJHEHA MOJHOCTHIO 6€3 OIMO0K U HEI0UETOB.

Onenka «4» craBUTCs 3a pabOTy, BBIMOJHEHHYIO TOJHOCTHIO, HO OOOCHOBaHHUS IIIaroB
pellleHusT HEeJOCTAaTOYHbl WM JOMyIIeHa OJHAa OIIMOKa WU JBa-TpU HeJo4YeTa B BBIKIIAAKAX,
PUCYHKAX, YepTek)axX Ui rpadukax.

Onenka «3» cTaBUTCSA, €CIIM 00YJaroIIniics MPaBUIIbHO BBIMOJIHII HE MeHee 2/3 Bcell paboThl
WM JIOITYCTHJI OOJIee OHOW OIMMOKHM YIIH OoJiee IBYX-TPeX HEAOUYCTOB B BBIKIIQIKAX, YEPTEKAX WIIH
rpadukax, Ho 00y4JaroIIUcs BIaeeT 00sA3aTeIbHBIMA YMEHUSMH I10 IIPOBEPSAEMOil TeMe.

Orenka «2» CTaBUTCS, €CIIM YUCIIO OMUOOK M HETIOYETOB MIPEBBICUIIO HOPMY JIJISI OTICHKH «3»
WJIU TIPABWIIBHO BBITTOJIHEHO MeHee 2/3 Bceil paboThI.

Kpurepun omubox:
- Kr py O b M ommOkam OTHOCATCS OIIMOKH, KOTOpblE OOHApYKMBAaIOT HE3HaHUE
oOyyaromuMucst (opMyJ1, MpaBU, OCHOBHBIX CBOMCTB, TEOPEM M HEYMEHHE UX HPUMEHSTB;
HE3HaHue IPUEMOB PEILEHUs 3a/1a4, pacCCMaTPUBAEMBbIX B YUEOHUKAX, a TAK)KE BHIYMCIUTEIIbHbBIE
OLIMOKH, €CJIM OHU HE SBJISIIOTCA ONUCKOI;
- KunerpyO0 b M omubkaM OTHOCATCA: MOTEPs KOPHS WM COXpPAaHEHHE B OTBETE
IOCTOPOHHET0 KOpHs; 0TOpackiBaHue 0e3 00BbsICHEHUH OJJHOTO U3 HUX U PaBHO3HAUHBIE HM;
- KHepngoueTaM OTHOCATCA: HEpALMOHAILHOE PELLIEHUE, OMUCKH, HEAOCTATOYHOCTh WIIN
OTCYTCTBUE MOSICHEHUH, 000CHOBaHM B PELICHUSX.

TunoBble 3a1aHus JUTS IPAKTUYECKON paboThI O TeMe «Bhrunciaenue npeaenon QyHKIH
Tema: Borunciienue npeaeioB GpyHKIHM.

Hean paGoThpl: MOTYyYUTh MPEACTABICHUE O INpelenax, MX CBOWCTBAaX, 3aMe4aTesIbHbIX
npeaenax, reopeme Jlonurans U HAYYUTHCS BBIYUCISTH MPENEbl, PACKPHIBATh PA3IMUHbBIEC BUIBI
HEOIPEIETIEHHOCTEMN.

JAupakTuyecKnii MaTepuaJ AJsi BbINOJHEHUS MPAKTUYECKOH padoThI:

MeTtoauueckie peKOMEHAAIMKU [JIsl BBIMOJHEHUS TMPaKTUYeCKUX paboT, TeTpaap Uit
MPaKTUYECKUX paboT, KOHCIEKT JIEKIIUH, TaOIHIIa MPOU3BOIHBIX.

3anaHus 1751 NOATOTOBKY K MPAKTHYeCKOi padoTe.

[ToBTOpHUTH (HOPMYIIBI COKPAIIEHHOTO YMHOXEHHUS, Pa3JIOKEHHUE KBAJIPAaTHOTO TpeXduieHa Ha

MHO>KUTEH, TPUTOHOMETpUYECKUE GOPMYIIBI, TAOIHUILY TPOU3BOIHBIX (CMOTPUTE MPUITOKEHHE 2).
Kpartkoe u3JjioxeHune TemMmbl.
Yucno A HasbiBaercs npedenom hynxuuu f(X) mpu X — a, ecinu my1s 1060ro CKojib yrogaHo

masioro ¢ >0 Haiinercs Takoe O >0, 4ro | f(x)— A| <& npu 0<|X— a| < 0. DTO 3aNUCHIBAIOT TaK:

limf(x)=A.
X—a
CBolicTBa IPeeIIoB:
Ecmu cymectsytor lim f(x) u limg(x), o

1) lim[f (x)+g(0]=lim f () +1img(x),
2) lim[f (x)- g(0]=1im f (x)-limg(x),
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foo _Imfeo
ot imggg P RIM Y

Ncnonp3yroTes Takke CIEeyIOMKe Npeaeibl:
sin X

lim —— =1 (nepBbIii 3aMevaTeNIbHBIN TIPEC);
x-=0 X

X—>0 a—>0

lim (1+ 1) =lim 1+ a)]/ =e=2,71828... (BTOpOI 3aMeYaTeNbHBINI MIPEICT).
X

Ilpasuno J/lonumana packpbITUS HEOIIPEAEIEHHOCTEH.
ITycTh B HEKOTOPOH OKPECTHOCTH TOUKH X, (KpOMe, OBITh MOXET, CAMOIl TOUKH X, ) QyHKIUH

f(x) u o(x) mabdepenmmpyemsr u  @'(x)#0. Ecma lim f(xX)=lim ¢(x)=0 wum

lim f(x)=lim ¢(x)=c0, T. e. wactHOE M B TOYKE X=X,
X—>Xg X—>Xg

o(x)
0 o f(x) f'(x)
HEOMNMPECACICHHOCTE BUAa NN , TO I|m = I im ;
OO X—>Xg ¢7(X) X% @ (X)

MpeJCTaBIsIeT CcoOOoM

, €CJIM IIPpE€aci B npaBoﬁ 9aCTHu 3TOTO

paBCHCTBA CYIIECCTBYCT.

IIpumepsl BbINOJIHEHUS 3a1aHUH.

IMpumep 1. Haiitu npegen lim X+2
o4 2X+3

5x+2 5-4+2 22
Pemenue: lim
x>4 2x+3 2.4+3 11

Ortser: lim X+2 2
x>4 2X+3
x* -9
IIpumep 2. Haiiti npenen lim ———
x->3 x° —3x

0
Pemenne: MMeeMm HCOIMPCACIICHHOCTh BUJA —. PaznoxuM 4duCIdTEIb W 3HaAMEHATElIb Ha

MHOXHUTCIIN.
2
jim -9 _jim (x 3)(x+3):"m (x+3) 3+43_,
X—)3x _3x x—3 x( _3) X—3 X 3
2
OtBert: lim X -9 =2

x>3 x% — 3x

3 2
HpHMep 3. Haittu npeen lim X+ 2x +3x+ 4

o0
Pemenne: 910 — HCEOMIPCACIICHHOCTh BUAA —. PazgenuM yucauTens 1 3HaMeHaTellb ,Z[p06I/I Ha

o0
1+2+ 3 + 4
X} +2x* +3x+4 x x2 1
CTaplIyIO CTEIEHbD X, T.€. Ha x%: lim im =—.
on by 4352 +2x+1 x> 3 2 1 4
4+ —+ 5+
X X X

X +2x°+3x+4 1
Ortser: lim
o 4 +3x2 +2x+1 4
Nx+4-2

X

IIpumep 4. Haiitu npenen Iirr(I)

Pemienne. YMHOXUM 4HCIUTENb U 3HAMEHATEb IlpO6I/I Ha COIPsXKEHHOE YHCIIO v X + 4+2

)  Rr) IS S S R 1
x>0 (\/?+2) X—>0xi Jx+4 +2i \/:+2 4
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x+4-2 1

Otser: lim —— ==,
x—0 X 4
. . sin mx
IMpumep 5. Haittu npenen lim .
x—0 X

Pewenne: Mcnonb3ys nepBbli 3aMedaTeIbHbIN IIPEIes, UMEEM

. sinmx .. msinmx . sinmx
lim =lim ——==mlim =m
x—0 X x—0 mx -0 Mmx
. sinmx
Otger: lim =m
X—0 X

IIpumep 6. Haiitu npexen lim (1+ ﬂj .

X—»0 X

ix 4
T— |im(1+fj _ lim (1#)4 _ lim (1#)“ _ot
X—>00 X X—>00 X X—>00 X

OTBeT: Iim[lJr fj =e*.

X—>00 X

2 X
Ipumep 7. Haiitu mpenen lim w .
x>0 x° —3x+7

Pemienue: [lenenuemM yucnuTens Ha 3HAMEHATEIb BBIJCIUM IIEIYIO YaCTh:

x*+5x+4 8x—-3

_?r________;: 4__7;________

x°=3x+7 x°=3x+7 .

Takum o6pasom, pu X > © jnaHHas QyHKIMSA [PEACTABIAET COOOM CTENEHb, OCHOBAHHME

o o0
KOTOPOH CTpEeMHTCS K eIMHHIIE, a M0KA3aTelh — K OECKOHEUHOCTH (HEOIpENeleHHOCTh Buaa 1 ).
[TpeoOpasys GyHKIMIO TaK, YTOOBI UCTIOIH30BAaTh BTOPOW 3aMedaTeNbHbIN Mpeae, MOTyIruM

x(8x—3)
x*3x+7 |x2-3x47

 (x2+45x+4) 8x-3 Y . 8x—3 ) 83
lim| ——— =lim ].+-—7?——?§————?- =lim{|1+——— =

o x2 —3x+7 x>0 x?—=3x+7

x2-3x+7

X

x> —3x+7 X0 —3x+7
3 .
8 (3 5x+a)
VYuuteiast, uto lim ———*— =8, naxoaum lim -S| =e.
X—00 3 7 X—>00 X _3x+7
1-—+—
X X
2 X
. (x*+5x+4
Otser: lim| =———— | =¢°
x>o| x°=3x+7
o o X—SInX
Ipumep 8. Haiitu lim ———.
x—0 X

Pemenune: D10 — HeonpeAeneHHOCTh BUA 0 Bocnonsszyemces npasunom Jlonurans. Mmeem
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SIn X
tak kKak lim—— =1. 3xecr nmpasuiio Jlonuras IpUMEHEHO IBAKIbL.

x>0 X

. x—sinx 1
Ortser: lim —_— =

x—0 X 6

3ananus AJs NPAKTH4YeCKOi padoThl.
Bapuant Ne 1.
Breruncnure npenenst:

lim(7x+2)(4x -3 .
(7t 2)(4x=3) 6 Iim(1+4j
X—»0! X
2 X
. x" -4 - x*+3x+1
2 lim—F—— 7 lim| 55—
x52 x* + x — 6 X*w(x2—2x+4
3 i 5x° +3 g Lim 3" —8x+4 . Bocnionp3yiitecs npasuiiom Jlonurans.
xaoc3X2+2X+1 x->25x% —14x+8
. x-2 . 1-cosx o
4 lim 9 lim=———==.Bocnone3yiirech npasuiaom Jlonnras.
2\ x+2-2 =0 X
5 lim sin 25x 10 fim - . Bocnionb3yiirecs npasuiioM Jlonurans.
x—0 X x—1 1 x3
Bapuant Ne 2.
Brruucnure npenensl:
lim(3x + 2)(2x - 3)
x> 6 lim [1 j
X—>o0
2
. x“—-5x+6
lim=——— "~ . X +1
2 X—3 x2 -9 7 !(I_r:l( x
 +5x° lim(x* In x
3 i X547 g Imx
x>0 2x° +3x* +1
4 g VXV 9 lim
X0 X X3 x 3 x? 9
. sin 2x : -1)
5 Ilng 10 IIrT} t— Bocnonb3yiitech npaBusiom Jlonuranis.
X X -1 ctgzax

Kpurepuu onieHKH OpakTHYECKUX paboT:
Onenka «5» cTaBUTCS B TOM Ciydae, eciii 00yJaroIuiics:
—  BBINOJHWI paboTy B MOJHOM 00bEME;
— B IIPEACTaBICHHOM OTYETE MPABUIBHO U aKKYPATHO BBIITOJIHUI BCE 3aIIUCH, TaOJIUIIbI,
PHUCYHKH, TpadUKH, BBIYUCICHUS;
— odopmiena pabora B COOTBETCTBHHU C TPEOOBaHUAMU;
— B JIOTHYECKHX PACCYXJIEHUSIX U 0OOCHOBAaHUH PELICHUS HET MPOOENIOB U OLIHOO0K;
— B pPEUICHHHM HEeT MaTeMaTHYeCKUX OIIMOOK (BO3MOXHA OJIHA HETOYHOCTh, ONMCKA, HE
SBIISIONIASCS CJIEICTBUEM HE3HAHUS WJIM HEMIOHUMaHUsl y4eOHOro MaTepuana).
Orenka «4» cTaBUTCS B TOM Clly4yae, eclid 00yJaroImuncs:
— paboTa BBINOJHEHA IOJIHOCTBIO, HO OOOCHOBAHUS IIArOB PEIIEHUS HEAOCTATOUYHBI (€CiIn
yMeHue 000CHOBBIBATh PACCYKACHUS HE SBISUIOCH CIIEIHATBHBIM 00BbEKTOM ITPOBEPKH );
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— JIOMyIleHa OJHa OIIMOKa WM JABA-TPU HEJOYETa B BBIKIAJKAX, PUCYHKAX, YepTexkax WU
rpadukax (€ciu 3TU BUIBI paOOThI HE SIBISIICH CHEIMAIBHBIM 00BEKTOM IIPOBEPKH).
OrneHka «3» CTaBUTCS B TOM ClIy4ae, €Clii 00yJaronuics:
— pabota BbinonHeHa Ha 60%;
— JlonylleHsl 6osee 0HON OMMOKY MM OoJiee IBYX-TpEX HEI0OUETOB B BBIKJIAJKAX, YEPTEKaX
Wi rpadukax, HO OOydarOMIMKCS BialeeT 00A3aTeNbHBIMA YMEHHUSMHU MO TPOBEPSEMOM
TeMe.
Ornenka «2» cTaBUTCA B TOM CIIy4dae, eciid 00y4Jaromuncs:
— JIONYIIEHBI CYIIECTBEHHBIC OMIMOKW, TIOKA3aBIIME, YTO OOYyJarolMiics HE BJIaIeeT
00s13aTeNIbHBIMU YMEHHUSIMU 110 JAHHOW TeMe B IIOJIHOM Mepe;
— 3HauyUTeJbHAas YacTh PaOOTHI BBIIIOJHEHA HE CAMOCTOSITEIBHO.

Tunosble 3aalus UL KOHTPOJBHOM paboTh! 110 pasaenaM: «MarteMaTHYeCKHUl aHaJIN3.
JuddepeHmansHoe 1 HHTErPAILHOE HCUUCIEHUSY

Bapuanr 1.
! : x4
Beraucnure npenen: lim ——
x>2 x? + x—6
2 _sin3x
Brraucnure npenen: i
x—>0  2X

. N 3
Haiigute npousBoanyo QyHkumii: ¥ =€ *—3x.

Haiinure npousBoanyro QyHkimit: Y = In (— x* + XS)
5 2
BBIUKMCIIMTE HHTETPAL: J(sz —2x)dx.
1
Obpasey oghopmnenus 3a0anus:

o 4
3adanue 1. Haligute npou3BOAHYIO GYHKIMH Y = (2x3 + 5) .
Pewenue:
0603HaunM 2x° +5=u, Torma y=u". ITo npasuny auddepeHIMpoBaHHS CIOKHOMH HYHKITHH
uMeeM

y'=(u*)o (26 +5) =4u(6x? )= 24x (2x° + 5
Otser: y' = 24x?(2x° +5

Kputepnu oLieHKH KOHTPOILHOM pabOThI:

OTMeTKa «5» CTaBUTCH, €CIIN:

- paboTa BBITIOTHEHA TTOTHOCTHIO;

- odopmiieHa paboTa MPaBUIBHO U aKKYPaTHO;

- B JIOTHYECKUX PACCYKICHUSAX U 000OCHOBAHUHU PELLIEHUS! HET MPOOENIOB U OLINOOK;

- B pELICHUH HET MaTeMaTUYeCKUX OIMIMOOK (BO3MOXHA OJHA HETOYHOCTb, OINHUCKA, HE
SIBJISTFOIIASICSL CIICJICTBMEM HE3HAHUS WJIM HETIOHUMAaHMs Y4eOHOTO MaTepuana).

OtMmeTKa «4» CTaBUTCS, €CIIN:

- paboTa BBITIOJHEHA TIOJHOCTHIO, HO OOOCHOBAHHS IIAaroB PEIICHUS HEIOCTATOYHBI (€CIu
yMeHHe 000CHOBBIBATh PACCYKICHHUS HE SBISUIOCH CTIEIUATbHBIM 00BEKTOM MPOBEPKH);

- JIOTTyIIIeHa OJIHa OmMOKa WK JBa-TPU HEJ0UYeTa B BBIKJIAJKAX, PUCYHKAX, YepTeKaxX HIIH
rpadukax (ecnu 3TH BUIBI pabOTHI HE SBISUIUCH CHIEIHATEHBIM 00bEKTOM MPOBEPKH).

OtMmeTKa «3» CTaBUTCSH, €CIU:

- JIOTYIIIEHbI OoJiee OAHON OMMOKY UK O0Jiee IBYX-TPeX HEJO0UYETOB B BBIKJIAKAX, YEPTEKAX
Wi rpadukax, HO OOyJarOIIUICS BIaJACeT 00sS3aTeIbHBIMUA YMEHUSIMH T10 TIPOBEPSIEMON TEME.
OTMeTKa «2» CTaBUTCS, €CIIN:

- JIOMYIIEHbl CYIIECTBEHHbIE OMIMOKHM, TIOKAa3aBIINE, 4YTO OOYYaloIIUWCS HE BIAJAEEeT
00s13aTeTbHBIMU YMEHHSIMU 110 IAHHOW TEME B TIOJIHOW Mepe.

18



Kpurepuu ommobox:
- Krpy 6 s M omubkaMm OTHOCATCS OIIMOKH, KOTOpbIe OOHApY)KHMBAIOT HE3HAHHE
oOydJarommMucs (GOpMyJl, TPaBHJ, OCHOBHBIX CBOMCTB, TEOPEM M HEYMEHHE WX NPHUMEHSTH;
HE3HaHME TPUEMOB pEIICHUS 33134, paCCMaTPUBAEMbIX B YUEOHHKAX, A TAK)KE BEIYUCIUTEIbHBIC
OLIMOKH, €CITH OHH HE SBJIAIOTCS OIMCKOI;
- Knuerpy6 b M ommuOkaM OTHOCATCS: MOTEPsI KOPHS MM COXpAaHEHHE B OTBETE
IIOCTOPOHHETO KOpHS; 0TOpachkiBaHKe 0e3 00BSCHEHUI OTHOTO U3 HUX M PAaBHO3HAYHBIE UM;
- KHenmoueTaM OTHOCIATCA: HEpAIMOHAILHOE PEIIEHHUE, OMUCKH, HETOCTaTOYHOCTD WIIH
OTCYTCTBHUE MOSICHEHUH, 000CHOBAaHHI B PEIICHUSX.

4. METOJAWYECKHE VKA3ZAHUS JUIA OBYYAIOIIMXCS IO OCBOEHMIO
TACIATITAHBI

IIpucrynas x wusydenuro aucuumiauHsl CI.07.B «Maremaruka», CTYIAEHTY HE0OXOIUMO
BHHUMATEJIBHO O3HAKOMUTBCS € TEMaTMYECKMM IUIAHOM 3aHATUH, CIMCKOM PEKOMEHIOBAHHON
JIUTEPATYPHL.

OCHOBHBIMU BHUJIaMHU ayAUTOPHOW pPAaOOTBHl CTYIAEHTOB SIBJISIOTCS YPOK U IPAKTUYECKHE
3aHSTHSL.

B xoze ypoka mpemnojaBarenb H3JlaraeT M pa3bsCHAET OCHOBHbIE, HamOoJee CIIOKHBIE
HOHSITHUSI TEMBI, @ TAK)KE CBSA3aHHBIE C HEW TEOPETUYECKHE U MpakTudeckue npodiaemsl. Bo Bpems
3aHATUI Heo0X0AMMO BecTH KOHCHEKT. [IpernonaBatens gaeT Ha ypoke 3aaHusl JUIsl 3aKpeIUIeHus
IPONJIEHHOI'O MaTepHualla, OpraHu3yeT U OKa3bIBA€T CTYJIEHTY IIOMOIIb B CAMOCTOSITENIbHOM padoTe
BO BpeMs YpOKa, /JaeT PEKOMEHJAlMM Ha MOATOTOBKY K IPAKTUYECKOH padoTe M yKazaHUs Ha
BBINIOJIHEHUE JOMalHel paboTel. Bo Bpems ypoka InpemnojaBaTeslb TakXKe MPOBOIUT INPOBEPKY
TEOPETUYECKUX 3HAHUI IO TEME MPOILIOro ypoka. AKTUBHOE ydacTHE CTyIEHTa BO BCEX dTamax
3aHATHUS, MO3BOJHUT €My KAueCTBEHHO YCBOUTH HEOOXOAWMBIA TEOPETHYECKUH M TMPAKTUYECKUI
MaTepHal, pazodpaTbcs B OCHOBHBIX BOIIPOCAX U MOJIYYUTh JONOJIHUTENbHbIE HEOOXOJUMBbIE /IS
MMOHUMAaHUA U JAJIbHENIIEN TPAKTUYECKOU IEATENIbHOCTH PEKOMEHAAMH [TPEMOJABATENS.

B xome wusyuenus mucuumummasl CI.07.B «Maremaruka» mnpenycMoTpeHo 20 wuacos
MPAKTUYECKHUX pabOT, KOTOPbIE IPOBOASTCS MOCIIE U3YUYEHUS TEOPETUUECKOI0 MaTepraa.

LesnsMu BBITTOTHEHUS TPAKTUYECKUX PAOOT SIBIISIOTCS:

1) o0oOmienue, cucremaTu3anus, yriyOjaeHHe, 3aKpereHue MOIyYeHHBIX TEOPETUYECKUX
3HAHMUU 10 KOHKPETHBIM TEMaM;

2) (gopmupoBaHHME YMEHMH NPUMEHSATH IOJIyYEHHBbIE 3HAHUS Ha NpPAKTHKE, peaau3anus
€MHCTBA NHTEJUIEKTYAJIbHOM U MPaKTUYECKON AEATEIbHOCTH;

3) pa3BUTHE HHTEIUIEKTyaJbHBIX YMEHMM Yy OyaylIMX CHEIHaJIMCTOB; AHAJIUTUYECKHX,
IIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JIp.

4) BbIpaOOTKY NpU PELICHUH IOCTABJIEHHBIX 3a7ad TaKuUX MPo(ecCHOHANBbHO 3HAUYMMBIX
KauyeCTB, KaK CaMOCTOSITEJIbBHOCTb, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUECKAsi NHULINATHBA.

[TpakTueckue 3aHATUS BbIPAOATHIBAIOT y CTYJIEHTOB HABBIKM MPUMEHEHHS IOJIyYE€HHBIX
3HaHUN Ui pelieHus] NpoQecCHOHATIBHBIX MpaKTHUeCKuX 3ahad. Ha npakTudyeckux 3aHATHIX
CTYJEHTBI BBINOJIHSIOT TPEHUPOBOUHBIE YIIPAKHEHMS], PEIIAIOT 3aJjaul, 3aHUMAIOTCSl TOCTPOEHUEM
rpauKOB, CXeM, U3TOTOBJICHUEM MAaKETOB, MOJICIUPOBAHUEM U T. 1.

Bo Bpems mpoBeneHus 3aHATUNH 00ydaroImuecs MOJKHBI UMETh METOJUYECKUE yKa3zaHUs 110
BBITOJIHEHUIO MPAKTUYECKUX paboT, KOHCHEKTHI JIEKIUH, CPEACTBO AJISi BBIYUCICHUH, JTUHEHKY U
KapaHjall.

Kaxnas npaktudeckas paboTa COAEPKUT TeMy U IeNib pabOThl, TEOPETHUECKUE CBEJCHMUS,
oOpa3el BBINOJTHEHUS 3a/JaHU U caMU 3aJJaHusl.

[Ipy BbIMOJAHEHUH PAOOT CTYIAGHT JOJDKEH CaMOCTOSATENBHO M3YyYUTh METOIUYECKHE
PEKOMEHIallMU TI0 MPOBEJACHUI0 KOHKPETHON pabOThl; BBHIOJHUTH COOTBETCTBYIOUIME 3a/laHUs U
pacueTsl; IMOJb30BaThCS CIPABOYHOM M TEXHUUYECKOH JMTEpaTypoi; IMOATOTOBUTb OTBETHI HA
KOHTPOJIbHBIE BOTIPOCHI.

[Tocne BbIMONHEHUST PabOTHI CTYJEHT JOJDKEH MPEACTaBUTh OTYET O MpOAETaHHOM paboTe ¢
MOJIyYEHHBIMU PE3yJIbTaTaMHU U BHIBOJAAMHU U YCTHO €€ 3allUTUTh.
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Ecnu cTyaeHT He BBINOJIHMI NPAaKTUYECKYH0 padoTy WIM 4acTh pabOThl, TO OH MOXET
BBIIOJIHUTh pabOTy WM OCTaBIIYIOCS 4YacTb BO BHEYPOUYHOE BpEMS, COIJIaCOBAaHHOE C
IPENo/IaBaTeNIeM.

TpeboBanus kK 0(OPMIICHUIO OTYETOB K MPAKTUYECKUM paboTam.

OTueTsl IO MPAKTHYECKUM paboTaM BBHINOJHAIOTCA B OTHCIBHOW TETpajiu B KIETKY.
Heo6xoaumo octaBiaTe mosst mupuHou 25...30 MM as 3amedanuii npenoaasarens. Bee rpaduku
U PUCYHKH, CONPOBOXKJAIOIINE BBIIOJHEHHUE NMPAKTHUUECKUX PaOOT BBIIOIHSIOTCA KapaHIAlloM B
cootBeTcTBUM ¢ TpeboBanusmu 'OCT.

HeakkypaTHOoe BBIIOJHEHHE MPAKTUYECKOM paOOThl, HECOONIOJEHHE NPUHATHIX MPAaBUI U
wioxoe odopmieHue rpa@uKoB U CXE€M MOTYT IOCIY)KUTh NMPUYUHON BO3BpAILCHHUS PaOOTHI s
JIOpabOTKH.

Kaxnas npaktudeckas paboTa HAUMHAETCS ¢ HOBOTO JIMCTA.

B 3aronoBke kax10i mpakTuyeckoi paboThl yKa3bIBaeTCA TeMa U HOMEP PabOTHI:

Ilpaxmuyeckas paboma Ne .
Tema:

Bapuanm Ne .

Kaxxaplii BapuaHT paOOThl COCTOMT M3 HECKOIbKUX 3amad. OOydaromuiics JAOKEH PelInTh
3aJ1a4i 110 BapUaHTy, HOMEP KOTOPOTO YKaXeT MperoaaBaTelib. B paboTy JOIKHBI OBITh BKIIOUEHBI
3aJa4M, yKa3aHHBIEC B IPAKTUUYECKON padoTe, CTPOTO MO MOJI0KEHHOMY BapHaHTY.

[lepen pemieHneM KaxJ101 3a1a4i HAJI0 BBIIUCATh MOJTHOCTBIO €€ YCIOBHUE.

Pemenne 3amau crneayer uznarath MOApPOOHO U aKKypaTHO, OOBSCHSISE U MOTHUBHPYS BCE
JEMCTBUS TI0 XO/1y PEeIIeHUs U Jesast He0OOXOAMMbIE PHUCYHKH.

[Tocne monydeHus MPOBEPEHHOH pPaOOTHI, CTYIEHT MOJKEH HCHPAaBUTh BCE OTMEUYCHHbBIC
OIIINOKH.

B xome paboThl HE0OXOaUMO CTpPOro coOOJaTh MpaBuUiia TeXHUKH Oe3zomacHocTH. [lpu
paboTe B KaOMHETE CTyIEHTaM 3aIlpenaeTcs:

— HAXOJHUThCS B KAOMHETE B OTCYTCTBHH MPEMOABATENS U HA TIEPEMEHE;

— BCTaBaTh CO CBOET0 MECTa U XOJUTh [0 KaOMHETY 0e3 pa3pelieHus mpernoaaBaTess;

- pa3mMeniath Ha pabo4yeM MEeCTe IOCTOPOHHUE IIPEIMETHI.

OO6yuaromuiics 00s3aH:

- CIIOKOWHO, HE TOpOIsSICh, HE 3ajeBasi CTOJbI, BXOAMTh B KAOWHET U 3aHSThH
OTBEJIEHHOE EMY MECTO,

— paboTaTh Ha OJTHOM, 3aKPEIIJICHHOM 32 HUM MECTe,

— BO BpeMs [I€PEMEHbI IOKUHYTh KaOUHET,

— HOpUCTYNaTh K paboTe MO yKa3aHMIO MperoiaBaTels,

— 110 OKOHYAHUIO PabOTHI CAATh BhIJJAHHBIE MaTepHalIbl IPENo1aBaTelto,

— IIPUBECTU CBOE paboyee MECTO B MOPSIIOK.

Jis  ycremHo#l NMOATOTOBKM K MPAaKTMYECKUM  3aHATHUSAM  CTYACGHTY HeoOXoauma
Ipe/BapUTeNbHAs CAMOCTOSATENbHAs paboTa MO TeMe IJIaHUPYEMOIro 3aHATUs: paboTa Haj
KOHCIIEKTOM, Y4€OHMKOM, Yy4eOHBIM MOCOOMEM, MHTEPHET - pecypcamMH, YTOObl OCHOBATEIbHO
OBJIAJIETh TEOPUEH BOIIPOCA.

B xone usyuenus aucuuniuasl CI.07.B «MartemaTtuka» NmpenycMOTpeHa BHEAYAMTOPHAs
(TomarHsIsT) caMocTosITeNIbHAS paboTa B 00beMe 6 uacos.

BreaynuropHas camocTosiTenbHast paboTa BIIOJIHACTCS CTYJCHTaMH B LIEJSIX:

- yrayOJieHHe U paclIipeHne TEOPETUUECKUX 3HAHUM;

- (dopMHpOBaHHE YMEHHUH HCIOIB30BATh CIPABOYHYIO JOKYMEHTAIMIO U CIEIHATbHYIO
JUTEpaTypy;

- pa3BUTHE MTO3HABATENBHBIX CIIOCOOHOCTEN U aKTUBHOCTU 00YyYarOIUXCS;

- (opmupoBaHHE CaMOCTOSITETPHOCTH MBIIUICHUS, CHOCOOHOCTEH K CaMOpPa3BUTHIO,
COBEPUICHCTBOBAHUIO U CAMOOPTaHU3ALINY;

- pa3BUTHE UCCIIEOBATENLCKUX YMEHUI;

- YMEHHE HCIOJIb30BaTh MaTepuall, COOPaHHBIA M MOJYYEHHBIH B XOJ€ CaMOCTOSTENbHBIX
3aHATUN JJI peleHus] NPaKTUYECKUX 3a/1a4.
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BueaynutopHas camocrtosiTenibHas paOoTa JOTMONHSET COJEp)KaHuEe ayJUTOPHBIX 3aHATHM,
CIOCOOCTBYET 3aKpeIUICHHIO, OOOOIIEHHIO M CHCTEMAaTHU3alMU TOJYYEHHBIX Ha YypOKax
TEOPETUYECKUX 3HAHUN M COBEPILIEHCTBOBAHUIO MPAKTUUYECKUX YMEHUH, a TaKKe Pa3BUTHIO TaKUX
KaueCTB JINYHOCTH, KaK OTBETCTBEHHOCTb U OPraHU30BaHHOCTD.

OO0beM BpeMeHHM /AJisi BBINOJHEHHS Y4eOHOTO 3aJaHUsl OINpeAeNieH SMIHMPUYECKH - Ha
OCHOBAHMHU HAOJIOACHUH 32 BHINOJIHEHHEM CTYJCHTaMHU ayJAUTOPHOW CaMOCTOSTEIbHON padoThl; HA
OCHOBE OIpOca CTYACHTOB O 3aTpaTax BPEMEHU Ha BBIMOJIHEHHE TOTO WM MHOTO BHEAYIUTOPHOTO
3a/laHus; Ha OCHOBE XPOHOMETpa)ka COOCTBEHHBIX 3aTpaT MpEIo/aBareis Ha pelleHHe TOM Win
WHOM 3aJjaul C BHECEHUEM IOMPAaBOYHOrO Ko3(duiMenta u3 pacuera ypoBHS 3HAHUN M yMEHUU
CTYJEHTA 110 IUCLHUIIIINHE.

OneHka 3a BBIMOJIHEHHE JJOMALTHETO 33aHUsI BHICTABIISIETCS B KYpHAJI YU€OHBIX 3aHATUH.

JlonomHUTENbHBIE 3aHATHA M KOHCYJBTALUU MO3BOJSIOT CTYACHTY BOCIHOJIHHTH NMPOOEIHI B
3HAHUAX MOJl PYKOBOJACTBOM IIPEMOJABaTElIsd, BBIIOJHUTH MPOMYIIEHHYIO paboTy, 32 KOTOPYIO
JIOJDKHA CTOATH OICHKA, IMOBBICUTH OLIEHKY, OOCYAMTH BOIPOCHI, HAPaBJICHHBIE HA YIIyOJIeHHOE
U3YYEHHUE TEMbI, MOJYyYUTh KOHCYJIbTAIMIO IPEroAaBaress Mo TeMe Hay4HO-HCCIEeI0BaTEIbCKOM

paboTHI.

4.1. TexHoJiormyeckasi KapTa NPakKTHYeCKHX padoT

Ne Tema npakTuyeckon Ko azaue JIureparypa

3aHSATHUS paboThI 4acoB CO CTp

3 JleficTBUS HaJl MaTpUIlaMHU 2 Hcnonb3ys HeoOXoauMbIe YMK

TEOPETUUECKHUE CBEJICHUS, [IpakTueckas
MIPOU3BECTU ICUCTBUSA HAJl pabora Ne 1.
MaTpHUIIAMU

7 Pemenue CJIY 2 Hcnonw3ys TeopeTnyeckue YMK

pa3IMYHBIMU METOAAMHU. cBeaenus, pemuts CJIY IIpakTrueckas
MetonoM Kpamepa u metonom pabota No 2.
l'aycca.

8 Pewmenne CJIY 2 Hcnonb3ys TeopeTnyeckue YMK
Pa3IMYHBIMU METOLAMHU. cBeaenust, pemuts CIIY [IpakTrueckas

metonoM Kpamepa, metonom pabota Ne 3.
["aycca 1 MaTpUUHBIM METO/IOM.

11 JlelicTBust Haj 2 Hcnonbe3ys TeopeTrdeckue YMK

KOMIUIEKCHBIMU YHCIIAMHU. CBEJICHUSI, BBITIOIHUTH [TpakTuyeckas
pas3yIn4HbIe ONepanuy Hajl pabota Ne 4.
KOMILIEKCHBIMHU YHCIIaMH,
IpeCTaBICHHBIMU B
TPUTOHOMETPHUUECKOH (opMe.

14 Brruucnenue npenenos 2 Hcnonw3ys TeopeTnyueckune YMK
byHKIHIA. CBEJICHMS, BBIYUCIIUTH [IpakTnueckas

IIPEI0KEHHBIE TIPEIEIIbI pabota Ne 5.
GbyHKIIH.

18 JuddepenunpoBanue 2 Hcnonb3ys Tabauiy YMK
CIIO’KHBIX M HESIBHBIX MIPOU3BOIHBIX H MTPAaBHIIA [IpakTuueckas
GyHKIHH. Qg QepeHIMpoBaHus, HAUTH pabota Ne 6.

MIPOU3BOJIHBIE CIIOKHBIX U
HESIBHBIX (PYHKIIUI.

19 YacTHbIC TPOU3BOTHBIE 2 Hcnons3ys TeopeTnueckne YMK

Pa3IUYHBIX TOPSAKOB. CBEJICHUI, BBIYMCIIUTD YaCTHBIC | [IpakTHuecKas
MIPOU3BOJIHBIE PA3ITMYHBIX pabora Ne 7.
MOPSAIKOB.

23 Pewenue 2 Ucnonw3ys TeopeTnueckue YMK

muddepeHITaTbHBIX CBEJICHUS, PEIIUTh I[IpakTuueckas
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ypaBHEHUH. muddepeHManbHble ypaBHeHUsA. | padoTta Ne 8.
26 [Ipumenenue 2 Hcnons3ys TeopeTnueckue YMK
Qg depeHIranbHbIX CBEZICHUSI O PELICHUU [TpakTueckas
yYpaBHEHUH NP PeIICHUN nuddepeHIaATbHBIX pabota Ne 9.
3a7ad4. YpaBHEHUH, HAUTU PELLICHUS
3aad.
30 Pemenue 3a1a4 o treopun 2 Hcnonp3ys TeopeTndeckue YMK
BEPOSITHOCTEH. CBEJICHUS, PEIIUTH 3aJIa4H 110 [TpakTyeckas
TEOPHH BEPOSITHOCTEH. pabota Ne 10.

4.2. 3ajanus 1Jisl cCAMOCTOSITEIBLHOI PadoThl 00y4aIOIMXCSI

Saamus s [IpumepHbIii
Ne . 00BeM
BHEAyAUTOPHOU
JIOM. HaumenoBanue pasnen u Tem N BpeMeHHU Ha | Dopma KOHTPOJIsS
CaMOCTOSITEIbHOMN
3aqaHus BBITIOJIHEHHE,
paboThI
B 4ac.

Paznen 6. OcHoBBI TEOpHU
BEPOSTHOCTEH U Pemnrenue 3ana4 u IIposepka

1 MaTeEMaTUYECKON yIPpaKHEHHH. 9 BBIIIOJTHEHUS

' CTATHUCTHKHU. [Toaroroska K JIOMAIITHETO
Tema 6.1. OcHOBBI TEOpUU 9K3aMEHy. 3aaHus.
BEPOSITHOCTEN
Paznen 6. OCHOBBI TeOpUH
BEPOSITHOCTEN U
p o H Brimoanenne
OJAI'OTOBKA K

2. MaTeMaTH4CCKON A 4 S3K3aMEHAIIMOHHBIX
CTAaTHUCTHUKHU. 9K3aMCHY. 38 (A
Tema 6.2 MareMaTHueckas )
CTAaTUCTHKA
Bcero 6

5. YCJIOBUSI PEAJIM3ALIMY YUYEBHOM JUCLATIJINHBI

5.1. TpeOoBaHusi K MaTe

PHAJTbHO-TEXHHYECKOMY 00ecneyeHuI0

HanmenoBanue
KabuHeTa, 1abopaTopHH,
MaCTEePCKHUX U T.1.

Hepequb OCHOBHOTO O60py,[[OBaHI/I$I, IporpaMMHOIO obecreueHust

KaOuner
MaTEMATHKU

Mebenb aynuTopHas:

—  CTOJBI

—  CTynbs

—  JI0CKa ayIuTOpHas 3-311€MEHTHas

—  KHIKHBIE IIKaQbl

—  TpulyHa
CpenctBa 00y4eHus:

—  IUIaKaThbl

- TaOIUIBI

—  CXEMBI

—  MakerTsl

—  cTeHnbl HH(GOpPMAIMOHHbIE

—  4YEpTEKHbIE UHCTPYMEHTHI
CraunoHapHbI MYJIbTUMEIUNHHBIM KOMIUIEKC, B COCTaB MPOTrPaMMHO-
anmnapaTHOro KOMIUIEKCA BXOJMAT:

- 1IK
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— TIPOEKTOP MYJIbTUMEIUNHBIN
— KOJIOHKH
— DKpaH NPOCKIUOHHBIN

ITomewenune s CTOmBI YUTATEIBCKUE
CaMOCTOATEJIbHOMN Kormmup-nipuaTep Sharp AR ¢ KpBIIIKOH U MMYCKOBBIM KOMITJIEKTOM

paboTEI CTY/ICHTOB Cxanepsl HP ScanJet 200 (L2734A)
[IK (mogximtouens! ¢ cetu MHTEepHeT)

5.2. IlepeyeHb pexkoMeHAyeMbIX Y4eOHbIX M3AaHUii, UHTepHeT-pecypcoB, A0NMOJHUTEIbLHOM
JINTEPaTyphbl
OCHOBHBIE UCTOYHHUKHU:

1. boromonoB, H.B. Maremaruka : y4eOHUK Ui CpelHEro  MPOo(hecCHOHATHLHOTO

obpazosanusi / H. B. boromomnos, II. . Camoiinenko. — 5-e¢ m3z., mepepad. u gon. — Mocksa :
WznarenscrBo Opaiit, 2024. — 401 ¢c. — (IIpodeccunonanbroe obpazoanue). — ISBN 978-5-
534-07878-7. — Texkct : snektpoHHbIi // OOpa3oBarenvHas miarpopma HOpaiit [caiit]. —

URL: https://urait.ru/bcode/536607

2. boromonos, H.B. Ilpaktuueckue 3aHATHS O MaTeMaTHKE : y4eOHOe MocoOme s
cpennero npodeccuonanbHoro odopazosanus / H. B. boromonos. — 11-e¢ u3g., mepepab. u gom. —
MockBa : UsmarensctBo [Opaiit, 2024. — 571 c.— (IIpodeccrnonanpHoe oOpa3oBaHHE). —
ISBN 978-5-534-18419-8. — Tekct : snektpoHHbd // OOpazoBarenbHas minatdgopma FOpaiit
[caitT]. — URL.: https://urait.ru/bcode/534966

3. Kpemep, H.IIl. MaremaTtnka Ui KOJUICIDKEW : ydeOHOe TOCOOME Ui CpPEIHEro
npodeccuonansaoro odpaszosanus / H. L. Kpemep, O. I'. Koncrantunosa, M. H. ®puaman ; mon

penakuueir H. II. Kpemepa. — 12-e m3x., nepepab. u mon. — Mocksa : M3natensctBo FOpaliit,
2024. — 408 c. — (IIpodeccuonansuoe odpazoBanue). — ISBN 978-5-534-17852-4. — Texker :
3JIEKTPOHHBIN /l ObpazoBatenbHast wiardopma Opaiit [caiit]. —

URL.: https://urait.ru/bcode/536272.

I[OHOJ'IHI/ITGJ'IBHBIG HUCTOYHUKU:

4. boromonos, H. B. Anrebpa u Hauana aHaiu3a : yuyeOHOe MOcoOHe A CPEIHETro
npodeccuonanibHoro odbpaszosanusi/ H. B. boromonoB. — Mocksa: WznmarensctBo FOpaiiT,
2024. — 240 c. — (IIpoeccuonansuoe obpazoBanue). — ISBN 978-5-534-09525-8. — Teker :
AJIIEKTPOHHBIN // OO6pazoBaTenbHas matdopma Opaiit [caiit]. —
URL.: https://urait.ru/bcode/536960

S. Kypnan «Hayka u Ku3Hb»

6. Kanununa, B. H. Teopus BeposiTHOCTEH M MaTeMaTUyecKash CTaTUCTHKA : YYeOHUK
st cpeaHero mpodeccuonansHoro obpazoBanusi / B. H. Kanununa. — 2-e usn., mepepab. u
gon. —  MockBa: M3marenbctBo  FOpaiit, 2024.— 472c.—  (IlpodeccrnonanbHoe
obpazoBanue). — ISBN 978-5-9916-8773-7. — Tekct : snekrponHsni // OOpa3oBarenbHas

mardopma FOpaiit [caiit]. — URL: https://www.urait.ru/bcode/537085

[lepeuensr pecypcoB MHPOPMAIMOHHO-TEICKOMMYHHKAIMOHHON cetn "WHTepHetr" (manee - ceTh
"UuTepHer"), HEOOXOIUMBIX /Ul OCBOCHUS JUCLUUIUINHBL.

7. Kypuan «Hayka u xxu3ub» - Pexxum noctyna: https://www.nkj.ru/

8. Xypuan «®DyHnameHTanbHas M TOpUKIaJHAs MaTeMmaTtuka» - Pexum jgoctyna:
http://www.mathnet.ru/php/journal.phtml?jrnid=fpm&option_lang=rus

9. MaremaTuKka JUIs IIKOJBHUKOB U CTYIeHTOB — Pexxum noctyna: https://math-helper.net/

6. UHBIE CBEJAEHHUSA U MATEPUAJIbI

He npenycmorpeno
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7. OCOBEHHOCTHU OPTAHU3AIIMUA OBPA3OBATEJIbHON JESATEJIBHOCTHA JJIS
JIML C O'PAHUYEHHbBIMH BO3MOXHOCTAMMU 310POBbS

Conepxxanue mpodecCHOHATBFHOIO O0pa30BaHUsI M YCIOBHS OpraHM3aldd OOy4deHHS B
OI'AOY BO «MAY» cTyneHTOB (ciymareneil) ¢ OrpaHMYCHHBIMH BO3MOXKHOCTSMH 370POBBS
OTIPEeNIeNAIOTCS aJanTUPOBAHHONH 00pa30BaTeNbHONW MpOrpaMMoi (Mpu HEOOXOIUMOCTH), a s
MHBAJINJOB TaK)X€ B COOTBETCTBUM € MHIMBUAYAIbHON IPOrpaMMOi peabriinTaluy HHBAIU/AA.

OOyuenne Mo oOpa3oBaTENBLHON MpPOTrpaMMe CPeAHEro MPOodeCCHOHATBLHOTO 00pa30BaHUS
CTYJICHTOB (CJIyIIaTelsieli) C OrpaHUYE€HHBIMU BO3MOKHOCTSIMH 310pOBbs ocyriecTisieTcss PI'AOY
BO «MAY» c¢ yueroM 0COOEHHOCTEH ICUXO(PHU3UYECKOTO pa3BUTHs, WHAMBHUIYaTbHBIX
BO3MOYKHOCTEH U COCTOSHUS 310POBbS TAKUX JIUII.

B ®T'TAOY BO «MAY» co3nanbl crienualbHble YCIOBUS JJIS MOJNy4yeHHs 0Opa30BaHUS
CTYAEHTaMH (CIIyLIATeIsIMI) C OrPaHUYEHHBIMH BO3MOKHOCTSIMU 3710POBBSI.

[lon crnenuanbHBIMKU  YCIOBUSIMH JUIA TOJYYEHHS CpPEAHEr0 MPOQEecCHOHATBHOTO
00pa30BaHus CTYJIEHTOB (ClylIaTesei) ¢ OorpaHMYeHHBIMU BO3MOKHOCTSMU 3/I0POBbsI TIOHMMAIOTCS
yCIOBHUS OOYYEHHUs, BOCIUTAHHUS M Pa3BUTUS TAaKUX JIMI, BKJIIOYAIOLINE B ceOs MCIOJIb30BaHUE
CHelMalbHbIX 00pa30BaTENbHBIX MPOrpaMM M METOJOB OOY4YEHMsS M BOCHHMTAHUS, CIELUAIbHBIX
y4eOHMKOB, y4eOHBIX TOCOOMH M JAMJAKTHUYECKUX MATEPHANIOB, CIEHUAIBHBIX TEXHHUECKUX
CpeACTB 00Yy4eHHUs KOJJIEKTMBHOI'O M HMHAMBUAYaJbHOTO I10JIb30BAaHUS, IMPEIOCTABICHUE YCIYT
accUCTeHTa (ITOMOIIHHUKA), OKAa3bIBAIOIIETO CTYACHTAaM (CIylIaTeNsiM) He0OX0IMMYI0 TEXHUUYECKYIO
IOMOIIlb, MPOBEJCHUE TPYMIOBBIX U MHIUBUAYAJIbHBIX KOPPEKIHMOHHBIX 3aHATHH, oOecrieyeHue
noctyna B 3ganus ®I'AOY BO «MAVY» u npyrue ycioBusi, 6€3 KOTOPbIX HEBO3MOXXHO WIIU
3aTPyIHEHO OCBOEHHE O0Opa30BaTEJIbHBIX MPOrpamMM JIMLAM C OTPAaHUYEHHBIMU BO3MO>KHOCTSMH
3/10pPOBBA.

B memax goctymHOCTM mojlydeHMs 00pa3oBaHUs  CTyAEHTaM  (CylIaTessiM) C
OTpaHUYEHHBIMU BO3MOXXHOCTAMU 370p0Bbt PI'AOY BO «MAYVY» obecrieunBaercs:

—  JuIs cIylaTelled ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMM 370POBbsSI IO CIYXY YCIIYTH
CypIloNepeBOJUMKa M oOecleyeHne HaJJIeXKalIMMHU 3BYKOBBIMHM CPEACTBAMHU BOCIPOM3BEIECHUS
uH(popMaLuu;

— Ui CTYAEHTOB (ciymiareneil), HMMEIOIIMX HapyIIeHHUs OIOpPHO-ABUTATEIbHOIO
anmnapara, MaTepUaIbHO-TEXHUUECKNE YCIIOBHS o0ecreynBaoT BO3MO>KHOCTb
OecrpensTCTBEHHOrO0 JOCTyla B YydeOHbIE IIOMEILIEHUS, CTOJOBBIE, TyaJE€THbIE M JIpyrue
nomemienuss ®I'AOY BO «MAVY», a Takke ux NpeObIBaHUS B YKa3aHHBIX IOMELICHHUSIX
(Hanmu4Me NaHAyCOB, MOPYYHEN, PaCIIUPEHHBIX JBEPHBIX MPOEMOB U IPYTHX MPUCIIOCOOTIEHUN).

OOpa3oBaHue CTYAECHTOB (ciymiarenei) ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI
MOJKET OBITh OpPraHM30BAHO KaK COBMECTHO C JPYTMMHU CTYyJEHTaMH (CIyliaTeslsMH), TaK U B
OTJENBHBIX Ipynnax. YMCIEHHOCTh JIMIl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMHU 370pPOBbsl B y4eOHOM
rpyIIe yCTaHaBIMBAETCA 10 15 yenosex.

C yderoM o0cOoObIX TOTPEOHOCTEW CTyHEHTOB (ciymiareneid) ¢ OrpaHUYEHHBIMHU
BO3MOXKHOCTSIMU 3710poBbsi PI'AOY BO «MAVY» oOecrieunBaeTcss NperoCTaBlIeHUE YYEOHBIX,
JIEKLIMOHHBIX MAaTEPUAJIOB B DJIEKTPOHHOM BHJIE.

C yuetoM 0COOBIX MOTPEOHOCTEM CTYAEHTOB (Ciyliareiei) ¢ OrpaHUYEHHBIMU
BO3MOXKHOCTSIMH 3/I0POBbsI ITPETyCMOTPEHA BO3MOXXHOCTh 00YUEHUS 110 HHIUBUAYAJIbHOMY IUIaHY.
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