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1. MACHOPT PABOYEM ITPOI'PAMMBI YYEFHOM JUCIUTLIMHBI
1.1. Ob6sacTh NpUMeHEeHUs1 MPOrPaMMBbI

Paboyas mporpamma yue6HoM nucturmuirasl EH.01 Matematnka sBJIsIETCSl 4aCThIO
IpOrpaMMbl MOJATOTOBKU CHEUAIUCTOB cpeHero 3BeHa B cootBercTBUn ¢ ®I'OC CIIO
no cneruaibHocTH 44.02.01 J{omkonasHOe 0O0pa3oBaHUE.

1.2. MecTo AMCHUIIMHBI B CTPYKTYpe MPOrpaMMbl MOAT0TOBKH
CIENHAJHCTOB CPe/IHEro 3BeHa

Vyueonas mucumruimaa EH.01 MarematukaBxoaut B MaTeMaTHYeCKU U OOIIHUI
ectectBeHHOHay4yHbI 1Hka EH.00. mpodeccuonansHoit moarotoBku. Jjisi ocBoeHUs
JUCHUIUIAHBI CTYJAEHTHI UCIIONB3YIOT MPEAbIAYIINE 3HAHUS, YMEHHUS U OMIBIT, CHOPMUPO-
BaHHBIC NpH U3ydeHUW aucnuruimabl bJ[.02MaremaTtuka: anreOpa v Havajia MaTeMaTH-
YECKOTO aHAJIN3a; TEOMETPHUSL.

1.3.lesn u 3agaum y4eOHOM AUCUMILVINHBI — TPe0OBaHMSA K pe3y/ibTaTaM
OCBOCHMS TMCUMILINHBI

Llens qUCIUIUIMHBL:

@opMHUPOBAHKE Y CTYACHTOB CUCTEMbI 3HAaHUI OCHOB MaTEMaTUKH, YMEHUI U Ha-
BBIKOB MX MTPUMEHATH Kak 0a3bl 17151 pa3BUTHS MTPOPECCUOHATHHBIX KOMIIETCHITUH.

3amaun QUCIHUILIUHEL:

1. ®opMupoBaHHEe CUCTEMbI 3HAHUHM, YMEHU U HABBIKOB B 00JIACTH BBICIICH Ma-
TEMAaTHUKHU.

2. AKTyanu3aluy MEXIpPeIMETHbIX CBs3€H, CIIOCOOCTBYIOIMX MOHUMAHUIO POJIU
¥ MeCTa HayKH B MPAKTUYECKOM HCIIOIH30BAHUHU 3aKOHOB MATEMATHUKH KaK OCHOBBI JJIS
dbopMupoBaHus IPYrux MPOoPECCUOHATHEHBIX KOMITETESHITUH.

3. O3HaKOMJIEHHE C OCHOBHBIMU MOHSTHUSIMU, MPABWJIAMH U aJITOPUTMAMHU, HC-
MOJIB3YIOIIUMHUCS B TPOPECCUOHATBHOUN ESITEIHHOCTH.

4. OGecrnieyeHre YCIOBHM sl aKTUBHU3AIIUU MTO3HABATEIHHON JEATEIHHOCTH CTY-
JEHTOB ¥ (D)OPMHUPOBAHUS Y HUX OTbBITA IPUMEHEHUSI CUCTEMbI 3HaHU, YMEHUN U BIaJie-
HUN B 00JIaCTM MAaTeMaTUKU B XOJIe PEIICHUs MPUKIAJAHBIX 3a/1ad, CIIeIUPUISCKUX IS
obnactu ux nMpodecCuoHaATBHON NeITeIbHOCTH.

5. CTumMynupoBaHHe CaMOCTOSATEIbHOW PabOThI MO OCBOCHHIO COACPIKAHUS JHC-
[UTITAHBI 1 POPMHUPOBAHUIO HEOOXOIUMBIX KOMIIETEHITUN.

B pesynbrare ocBoeHUs yueOHOW NUCIUIUIMHBI 00YUYaOIIeHCs OMKEH 3HATh:

| - mOHSATHE MHOXECTBA, OTHOILICHUS MEXIY MHOXKECTBAMHU, ONEpallK HaJl HUMHU;

2 - MIOHATHE BEJIMYUHBI U €€ U3MEPECHUS;

3 - UICTOPHIO CO3/IaHUS CUCTEM €IMHUI] BETUUUHBI;

4 - sTanel pa3BUTHS MOHATUN HATYPAJTBHOTO YKCIIA U HYJIS,

5 - CHUCTEMBI CUMCJICHUS;

6 - IOHSATHE TEKCTOBOM 3a7]a4M U MPOIecca €€ PeIeHus;

7 - NICTOPHIO PA3BUTHS TEOMETPUH;

8 - OCHOBHBIEC CBOMCTBA I€OMETPUIECKUX (PUTYp HA TUIOCKOCTHU U B IIPOCTPAHCTBE}

9 - mpaBwa TPUOIMKEHHBIX BBIYUCIICHUIA;

10 - MeTOZIBI MATEMATUUYECKOU CTATUCTUKHU.



B pesynbTare ocBoeHUs ydeOHOM JUCIHUITIMHBI 00YYarOIIUNACS JODKEH YMeTh:

11 - mpUMEHATh MaTeMAaTUYECKHE METOJIbl JUIsl pelleHus] NpOoPEeCCUOHAIBHBIX 3a-
Jad;

12 - pemate TEKCTOBBIC 3a1a4H;

13 - BBIMONHATH TPUOIMKEHHBIE BBIYMCICHMS;

14 - mpoBOAMTH INEMEHTAPHYIO CTATUCTUYECKYI0 00pabOTKy MH(OpMALUU U pe-
3yJlbTATOB UCCIIEI0OBAHUMN, IPEACTABIIATH OJIyYEHHbIE JaHHBIE IPA(PUUECKH.

B pesynbrare ocBoeHus y4eOHOM AMCHUIUIMHBI OOydarouieics AOIKEHHMeTh
NMPAKTUYECKUMN ONBIT:

15 - opranuzanuu cOOCTBEHHOU €SI TENIHHOCTH;

16 - onpenenenus nenei, 3aa4 U IIAHUPOBAHUS COOCTBEHHOM AESITEIbHOCTH;

17 - ocymecTBaATh CAMOAHAIN3 U CAMOOLIEHKY AESTEIBHOCTH.

MaxkcumanbeHasi yueOHast Harpys3ka odydvaromierocst 136 yaco, B TOM 4HcCIIE:
— o0s3aTenpHas ayAUTOpHAs yueOHast Harpy3ka ooyuatomierocs: 80 4acos;
— camocTosTeIbHast paboTa 00yJaromerocs 56 4acos.

1.4. IlepevyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00yUYeHHS 10 AUCHUILINHE
(ITepevyenb popMuUpyeMbIX KOMIETEHINH)

VYyamuiics nobKeH 001anaTh OOMMMHA KOMIETEHIUSIMH, BKIIOYAIOIIMMHA B ce0s
CIIOCOOHOCTb:

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JI€ATEIbHOCTD, ONPEAENIATh METO/IbI pellle-
HUs TPO(eCCHOHANBHBIX 33/1a4, OLIEHUBATh UX IP(HEKTUBHOCTh U KaYECTBO.

IIK 3.1. Onpenensate Lenu U 3aJa4u, IUIAHUPOBATH 3aHATHUS C JE€TbMU JIOUIKOJb-
HOT'O BO3pacTa.

I1K 3.2. IIpoBOoANTH 3aHATHS C AETHMH JOMIKOJIBHOTO BO3pacTa.

IIK 3.3. OcymiecTBisTh MeIaroruueckuii KOHTPOJb, OLIEHMBATh IPOLIECC U pe-
3yJAbTaThl OOYYEHHS JOIIKOIbHUKOB

IIK 3.4. Ananu3upoBath 3aHATHS.

IIK 5.1. Pa3pabaTeIiBaTh METOMYECKHUE MaTEpHAIIBl HA OCHOBE MPUMEPHBIX C y4e-
TOM O0COOEHHOCTEH BO3pacTa, TPYMIIbl U OTJEIbHBIX BOCIIMTAHHUKOB.

[1IK 5.2. Co3naBath B TpyIie NpeAMETHO-PA3BUBAIONLYIO CPENY.

B pe3yabTrate usyuyenust yueoHoi
JHCHHUILTHHBI 00yJaronuecs
Ne | Hnpgekc koMm- w y
Coaep:xanue KoMIneTeHIUH (WIH eé YacTu) JOJIKHBI
ILIL neTeHInH
HMeTh MPaKTH-
3HATh | yMeTh N
YeCKHIl ONBIT
1 OK2 Opraan3oBBIBaTE COOCTBEHHYIO AEATEIFHOCTD, OTI-
penensaTh METOIBI PEeIIeHUs TPOodecCnOHATEHBIX 11,14 15,16,17
3a1a4, OIEHUBATh MX 3()(HEKTHBHOCTH M Ka4eCTBO.
2 TIK 3.1. OnpenensTh e U 3a1a4M, TUTAHUPOBATh 3aHSATHUS C 1-10 15.16
JETHMH JIOIIKOJBHOTO BO3pacTa. ’
3 | IIK3.2. IIpoBoauTh 3aHATHUA C NETHMU JOLIKOJIBHOIO BO3pac-
1-10 | 12,13 15
Ta.
4 | TIK3.3. OcCymecTBIATh IEAarOrMYecKUil KOHTPOJIb, OLIEHU-
BaTh MPOIECC U Pe3yIbTaThl 00ydeHUs AOMKOIbHU- | 1-10 14 15,17
KOB.




B pesyabTrare nsydenns ydeOHom
JAUCHHUTIJIMHBI 00yYaroniuecst

Ne | Huaekc koM- .
Copaep:xkanue KoMNeTeHIUH (UM €€ 4acTH) JOJIKHBI
LI neTeHnu
HMeThb NPAKTH-
3HaTh | yMeTh .
YECKHIl ONBIT
5 TIK 3.4. AHanu3upoBaTh 3aHATHS. 11,14 15,17
6 | IIKS5.1. Pa3pabarpiBaTh MeTOIMUYECKHE MaTepualibl Ha OCHO-
BE NpPHUMEPHBIX C y4eToM ocoOeHHocTeil Bo3spacrta, | 1-10 12,13 15,16
TPYMNIBI U OTAEIBHBIX BOCIUTAHHUKOB.
7 | IIKS5.2. Co3maBath B TpyIIe IpeaAMETHO-Pa3BUBAOIIYIO Cpe- 12.13 15.16
I[y > >




2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JJUCHUTJIMHBI

2.1. O0beM y4yeOHOI JUCUMIIJIMHBI U BUAbI Y4eOHOH padoThl

Bun yue6HO# paboThl O0BeM yacoB
MaxkcuManbHas yuyeOHast Harpy3Ka (BCero) 136
Ob6s13aTenpHas ayaUTOpHAs yaeOHas Harpys3ka (Bcero) 80
B TOM YHCIIE:
3aHSTHUS JIEKIMOHHOTO THIA 48
MIPaKTUYECKHE 3aHATHS 32
CamocrosiTenbHas paboTta obydatomerocs (Bcero) 56
B TOM YHCIIE:
CamocTosTensHas BHeAyAUTOPHast paboTa B BUJIE AOMAIIHUX IPAKTHIESCKUX 3aaHUH, HHIUBH- 48
JIyaJbHBIX 33aHUH, CAMOCTOSTENBHOTO TTOA00Pa M H3YUCHHUS AOTIOJHUTEILHOTO TEOPETHIECKO-
ro MaTepuana, pedeparsl, KOHTPOIbHBIE PaOOTHI U IIp.
Koncynpranuu 8
IIpomescymounas ammecmayus @ popme IK3amena
2.2. CTpyKTYypa AMCUUILTHHBI
KoJinuecTBO ayIUTOPHBIX YACOB
CamocrosiTe1bHasA
HaumeHnoBanue pasiesioB u Tem B IIpakTHyeckne
cero Teoperuueckoe pabora cTyaeHTa
o0yuenne u 1adoparop- (4ac)
HbIe 3aHATHSA
Tema 1. DaeMeHTbI TEOPUH MHOKECTB. 19 7 4 8
Tema 2. BeanuuHbl U UX U3MEPEHUSL. 15 5 4 6
Tema 3. Cuctemsl CUHCTIEHMUSL. 12 4 2 6
Tema 4. TekcToBas 3a/1a4a U €€ peluIeHHe. 32 12 8 12
Tema 5. 'eomerpudeckue GuUrypsl Ha 19 7 6
TUIOCKOCTH U B ITPOCTPAHCTBE.
Tewma 6. [IpuOmKeHHBIC BRIYHCICHUS. 10 3 2 5
Tema 7. MeToapl MaTEMaTHYECKON CTa- 12 5 5 5
THUCTHKH.
Tema 8. D1eMeHThI HCTOPUU MaTEMATH-
- 17 5 4 8
Bcero no qucuuniinHe 136 48 32 56
2.3. TemaTn4yecKkue IJIaH U COAEPKAHUE YIeOHBIX 3aHATHH
HaumenoBanue Coaep:xkanue yueOHOro MaTepuaia, NpakTuyeckue padorsl, O0bem | YpoBeHb
pa3aesioB M TeM CaMOCTOSAITe/IbHASI PadoTa 00y4aroIMuXCsI 4acoB | OCBOEHHS
Tema 1. Coaep:xanue yueOHOro MaTepuaja 19
JIeMEeHTBbI Teo- Jlexknun 7
PMM MHOKECTB. 1 | Ionsitne MHOXecTBa. CriocoOBI 3a1aHNUST MHOKECTB. OTHOIIECHUS 3 12
Mexay MHOxkecTBamu. Kpyru Diinepa. ’
2 | Omnepanuy HaJ MHOXKECTBAMH U MX CBOHCTBA: 00bETMHEHHE, ITEpe-
CeueHue, BEIYUTaHUE, JOTIOJIHEHHUE, IEKapTOBO POU3BEICHUE MHO- 4 1,2
JKECTB.
IIpakTHyecKkue 3aHATHSA 4
1 | Honarue MmHOKecTBa. CrIOCOOBI 3aaHUsT MHOXKECTB. OTHOIICHUS
Mex Iy MHOXecTBamu. Kpyru Diinepa.
2 | Onepanuu HaJl MHOKECTBAMHU U X CBOMCTBA: OOBEUHEHHE, TIEpEe- 4
cedeHne, BEIYUTaHue, JONOJTHEHHE, IeKapTOBO MPOU3BEICHNE MHO-
KECTB.
CamocTosiTe1bHasi padoTa 00y4yalouuxcs 8
Pemenne 3amaq o Teme 6




KonrposbHas padora 1o teme 1.

Tema 2.
BeauuuHbI B UX
H3MepeHus.

Coaep:xanue yueOHOro MaTepuaja

15

Jlekuuu

1 | [loHATHE NONOKUTEIHHOMN CKAIAPHON BETUUYUHBI U €€ U3MEPEHUsI.
CMBICIT HATYPAIBbHOTO YHCIIA, TIOYIEHHOTO B PE3yIbTaTe U3MEpe-
HUSI BEJINYUHBI.

1,2

2 | CMbICT CyMMBI, pa3HOCTH, IPOU3BEACHHS U YaCTHOTO HATypalbHBIX
YHCe, TOJMYYEHHBIX B PE3YJIbTATE N3MEPCHHUS BETHIHH.

1,2

IIpakTHYecKHE 3aHATHA

1 | IloHsATHE NOJOKUTENBHOMN CKAISIPHOM BETUYMHBI U €€ U3MEPEHUSL.
CMBICIT HATYPAIBbHOTO YHCIIA, TIOyIEHHOTO B PE3YJIbTATE H3MeEpe-
HUSI BEJINYUHBI.

2 | CMBICT CyMMBI, pa3HOCTH, IPOU3BEACHHS H YaCTHOTO HATypalbHBIX
YHCEJI, TOJYIEHHBIX B PE3YJIbTATE N3MEPCHHUS BETHIHH.

CamocTosiTeJibHasi padoTa 00y4aroIIuXCs

Pemrenune 3amad mo teme

Koncynpranuu

N[N

Tema 3.
CHcTeMBI CUHC-
JIeHHs.

Copep:kanne yueOHOro MaTepuajia

—
N

Jlexknuu

1 HOSI/II_II/IOHHLIG 1 HECTIOBUITMOHHBIC CUCTCMBI CUMCJICHUA

1,2

2 | 3amuch yncia B JeCATHIHOM cucTeMe cuuciieHus. I1o3nmnonnanie
CHCTEMBI CUHCIICHMS, OTJIMYHBIE OT NECATUYHOM.

1,2

IIpakTHYECKHE 3aHATHA

NN N

HO3I/IHI/IOHHLIG 1 HCTIO3UIIMOHHBIC CUCTCMBI CUUCJICHU.

DN | —

3anmch yucia B [[eC)ITH‘IHOﬁ CHUCTCMC CUHCJICHUA. HOSI/IHI/IOHHI)IC
CHUCTCMbI CUHCJICHHUSA, OTIIMYHBIC OT HeCHTH‘IHOﬁ.

[\

CamocTosiTeJibHasi padoTa 00y4arouuxcs

Pemenue 3agau mo reme

KoHTponbHas pabora 1o Teme 2.

Tema 4.
TexcroBas 3a1a-
4ya M ee pelieHue.

Conep:xanue yueOHOro MaTepuaja

Jlekuuu

1 | CrpykTypa TeKCTOBOM 3amaun. MeTO/IbI U CIIOCOOBI PEIICHHS TEK-
CTOBBIX 3a/1a4.

12

DTarnsl peUICHUA 3aJa491 U NIPHUEMBI UX BBITTIOJTHCHUS.

12

33)13‘11/1 «Ha 4aCTu». 3a1:[atn/1 Ha JBHXXCHUC.

AKTHYCCKHUC 3aHATHUSA

.—-:wl\)

CrpykTypa TEKCTOBO# 3a1aun. MeTO bl ¥ CLIOCOOBI PEIICHUS TEeK-
CTOBBIX 3aJ1a4.

2 | Dramnsl peUICHUA 3aJa491 U NIPUEMBI UX BBITTIOJTHCHUS.

3 | 3amaum «Ha yacTU». 3aJga4yd Ha OBHIKECHHE.

CamocTosiTeJibHasi padoTa 00y4yarouuxcs

Pemenue 3amau 1o teme

KontpospHas paboTa o teme 4

Tema S.
I'eomerpuueckue
¢urypsnl Ha
NJIOCKOCTH M B
NMPOCTPAHCTBe.

Coaep:xanue yueOHOro MaTepuaja

Jleknuu

1 | I'eomerpuyeckue GUrypbl Ha IJIOCKOCTH M UX CBOICTBA.

12

2 | I'eomerpuyeckue GUTypbl B IPOCTPAHCTBE U MX CBOWCTBA.

12

IIpakTHYecKHE 3aHATHA

1 | T'eomerprueckue HUTYPHI HA INIOCKOCTH M MX CBOMCTBA.

2 | 'eomerpuueckue (GUTYpHI B IPOCTPAHCTBE U MX CBOMCTRA.

CamocTosiTeJibHasi padoTa 00y4aruuxcs

Pemenue 3amau o teme

Koncynpranuu

NI O [N [WQ

Tema 6.
Ipuéin:xennbie
BbIYHMCJICHUS.

Coaep:xanue yuedOHOro MaTepuaja

-y
<

Jleknun

1 | [IpubnmxeHHBIe BRIYUCICHNS; TPUOIDKCHHbBIC 3HAYCHUS BEINIHH
Y MTOTPEITHOCTH NPHOJIMIKEHHH.

1,2

IIpakTHYecKHe 3aHATHA

1 | IIpuOnnkeHHbIE BBIYUCICHHS; NPHOJIMKCHHBIC 3HAYEHUS BEJIMYNH
Y TTOTPEITHOCTH NPHOJIMIKEHHH.

CamocrosiTe1bHasi padoTa 00y4al0IHXCH

| N (N W W




Perienue 3aau no teme 5
Tema 7. Copep:xanue y4eOHOr0 MaTepHaJa 12
MeToabl MaTe- Jexuuu 5
MaTHYeCKOM 1 | Crarucruueckas 00padoTka HHOPMALHH. 2 1,2
CTAaTHCTUKH. 2 | I'paduueckoe npejcraBlieHUE TAaHHBIX. 3 1,2
IIpakTH4yecKkune 3aHATHS 2
1 | Cratuctuueckas o06paboTka HHDOPMAITIH. 5
2 | I'paduueckoe npejcraBlieHUE TAaHHBIX.
CamocrosiTe1bHasi padoTa 00y4aloIHXCs 5
Pewrenue 3agau no teme 5
Tema 8. Copep:xanue y4eOHOr0 MaTepHaJia 17
DJ1eMeHThI HC- Jleknuu 5
TOPUHU MaTeMa- 1 | Drambl pa3BUTHs MOHATHH HATYpaJIbHOTO YKCa U HyJs. Mcropus ) 12
THKH. CO3JJaHUSI CHCTEM EAMHUII BEITMINHEL. ’
2 | Uctopust pa3BUTHS TEOMETPHH. 3 1,2
IIpakTHYecKHe 3aHATHSA 4
1 | Drtamsl pa3BUTHS OHATHI HATYpaIBHOTO YHCIa U HyIs. McTtopus
CO3JIaHUSI CUCTEM EAMHUI BEITMUMHEL. 4
2 | HUctopust pa3BUTHS TEOMETPHH.
CamocrosiTeJibHasi padora 00y4arouuxcs 8
Pedepar 4
Koncynpranuun 4
Bcero 136
Vpoesenwv oceoenus: 1 -neekutl, 2 - omuocumenvro neckut, 3 — CrLONCHbIII.
2.4. Copepxxanue pa3aesoB y4eOHOH TUCHUIINHBI
2.4.1. 3aHATHA JTEKIUOHHOTO THIIA
Ne HaumenoBanue Popma
Copep:xaHue pa3aeia TeKyIero
TeMBbI pasgena
KOHTPOJIS
1 2 3 4
1 DNeMEeHTHI TEO- [TonsaTue MHOXecTBa M 3jeMeHTa MHOxecTBa. Ilycroe mHoxkectBo. | ¥V, T
PHH MHOXECTB. O6o3HaueHue U pacno3HaBaHue. CrocoOsl 3a1aHus MHOXKECTB. OCHOB-
HBIE YHCJIOBBIE MHOXKECTBA. XapaKTEPUCTHUECKOe CBONCTBO. IIpumene-
HHE CHOCOOOB 3aJaHUS MHOKECTB IpPH pemeHuH 3amad. OTHOIIEHUS
MeXAy MHOXecTBaMH. [10MHOMXECTBO JIaHHOTO MHOKecTBa. PaBHbIe
MHOXXeCTBa. Buapl MoMHOMXKeCTB TaHHOTO MHOXecTBa. [loacuer dyncna
MOZIMHOXECTB 3a/JaHHOTO MHOXKeCTBa. M300paykeHne OTHOLICHUS MEX-
JIy MHOXKECTBaMH C ITOMOIIbI0 KpyroB Jiniepa. [lepeceuenne u oovennu-
HEHHWe MHOXecTB. V300paxeHne mepeceueHHs W OOBEIUHEHHS MHO-
JKECTB C TIOMOIIBIO KpyroB Dinepa. Haxoxnenne nepeceueHus u oobe-
JIMHEHHS] KOHEYHBIX MHOXECTB, 3aJJaHHBIX NEPEUNCICHUEM JIIEMEHTOB U
C MIOMOIIIbIO XapaKTepUCTUUECKOr0 CBOICTBA 3JIeMEeHTOB. Briuntanue u
JIOTIOTHEHWE MHOXKECTB. /ekapTOBO NMpOM3BENEHHE IBYX M HECKOJIBKUX
MHOKECTB.
2 Bennuunsl 1 ux [onsarne Benmumnbl. [loHATHe wn3Mepenus BenuuuHbl. Omnpenenenwme | Y, T
U3MEpPEHusl. MTOJIOKUTETBHON CKaJsipHOW Benm4YuHBI. OTHOPOIHBIE W PAa3HOPOIHBIC
BennunHbl. OCHOBHBIE CBOMCTBAa OJHOPOJHBIX CKAISPHBIX BEJIMYHH.
[lonsiTve MONOKNTENBHON CKAJSIPHOH BENMYMHBI U €€ H3MEpPEeHHS.
CMBICIT HaTypaJIbHOTO YHCIa, MOJYYEHHOTO B PE3yJbTaTe M3MEpEHHs
Benn4nHBL. CMBICI CyMMBI, Pa3HOCTH, IIPOU3BE/ICHNSI M YAaCTHOTO HaTy-
paJIbHBIX YHCEI, MOJYYEHHBIX B pE3yNbTaTe H3MEPEHHs BEJTHYHH.
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HanmeHnoBanue
paznena

Conep:xaHue pa3zesa

®opma
TeKyliero
KOHTpOJIst

2

3

4

CucTeMBI cUmc-
JIEHHUS.

Ilonstre cucreMsl cuncieHusa. [103UIIMOHHBIE W HEMO3HIIMOHHEBIE CHC-
TeMbl CUMCJICHHSA. 3alKCh W Ha3BaHHUC YHCENI B JIECITUIHOM CHCTEME
CUHCJIICHHUA. CpaBHeHI/Ie YHUCCII. Pasp;mHHe enuHUNBL. [lo3nnmoHHbBIC
CHUCTEMBI CYHCJIICHUA, OTJIHNYHBIC OT,HGCHTI/I‘-IHOI‘/JI; epexon OT 3arncu
YHCeNI B OQHON CHCTEME CUHCICHHS K 3aIlUCH B ,ZIpyFOﬁ CHCTEME CUHC-
JICHUA.

v, T

TexcroBas
3ama4a U ee
pelieHue.

CTpykTypa TEKCTOBOW 3aj1aud. YCIoBHA M TpeOOBaHHS. ApudpmerHye-
CKHI M anreOpandecKkuil crocoObl PEelICHUs] TEKCTOBBIX 3a/ad. JTallbl
pelleHus 3aady: aHajdu3, IMOUCK PELIeHMs, OCYIIECTBICHUE IUIaHa pe-
mieHus, nposepka. [IpueMsl ananusa, pa3dop TeKCTa 3a7a4u OT YCIOBUH
K TpeOOBaHUSIM U OT TpeOoBaHUl K yciaoBusIM. [Iprembl ToMcka pere-
HUS 3afa4d. MojenupoBaHue NpU PelICHUM 3aJaud: MOHATHE MaTeMa-
TUYECKOH MOJETM M MaTeMaTHYecKOro MOEIMPOBAHMS KaK METOZa
pemeHus 3aJady, BUABI MoAenel (IpeAMETHbIE, rpauIecKue, 3HaKO-
Bele M 1p.). Cxemarndeckas 3amuch, TaOmuuHas 3amuck. CriocoOsl
oopmiierns pemenus. [Ipuemsl npoBepku penieHus. 3anaddl «Ha dac-
TH». 3alauyl Ha ABMKEHHE: HABCTPEUY, B OJTHOM HAIPaBJICHHUH, B IPOTH-
BOTIOJIO’KHBIX HAIIPaBIICHUSX, IO PEKe.

['eomeTpuueckue
¢buryps! Ha
IUIOCKOCTH U B
MIPOCTPaHCTBE.

I'eomeTpuueckre (GUrypsl Ha MIOCKOCTH: NpocTelme QUrypsl, yribl,
napajyiesIbHble M TEpHeHAUKYISIpHBIE NPsMbBIC, TPEYrOJbHUKH, YeThI-
PEXyTroJbHUKH, MHOTOYTOJBHHUKH, OKPYXKHOCTh M Kpyr. OCHOBHBIE OT-
HOUIGHUsST M CBOWCTBAa ()UTYp Ha IUIOCKOCTH: aKCHOMBI IIAHUMETPUH;
OIIpEeJICJICHUE, CBOWCTBA U INPU3HAKU IAPAJIICIIBHOCTH U IEPHEHAUKY-
JIIPHOCTHU TIPSMBIX; ONPEICIICHUE U NPU3HAKY PABEHCTBA TPEYrOJIbHU-
KOB; OIpEJEICHNE, CBOWCTBA W NMPU3HAKA PaBHOOEIPEHHOTO TPEyrob-
HUKA; ONpeJeNeHre, CBOMCTBA U MPU3HAKU MPSMOYTOJIbHOTO TPEYrONb-
HHKa, Teopema [Indaropa; onpeneneHne, cBoiicTBa M NMPU3HAKHU MO100-
HBIX TPEYTOJILHUKOB TPEYTOJIbHUKA; ONpEeNICHHe, CBOMCTBA U NMPHU3HA-
KM TapajuiesiorpaMMa, MpsSMOYToJbHHKA, poM0a, KBajparta, Tpalleluy;
CpeIHss JIMHUS TPEYroilbHHKA U CPEelNHss JHHUS Tpalelud; TeopeMa
dajieca; COOTHOUIEHUSI MEXAY CTOPOHAMU M yIJaMU B TPEYIOJbHUKE:
CyMMa yIJIOB TPEYTOJIbHUKA, BHEIIHUI YIOJI TPEYrOJIbHUKA, HEPABEHCT-
BO TPEYTOJIbHMKA, TEOpEMa CHHYCOB, TE€OPEMa KOCHHYCOB; JIOMAaHa,
MHOTOYTOJIbHUK, TPAaBWIBHBIA MHOTOYTOJBHUK; KPYT U OKPY)KHOCTB,
YIIbl 1 MHOTOYIOJIbHUKHU, BIUCAHHBIE U ONUCAHHBIE OKOJIO OKPY’KHO-
cru; wiomaau ¢uryp. I'eomerpudeckue Gurypsl B npocTpaHCTBe: B3a-
MMHOE pAacIOJIOKEHHE MPSAMBIX U MIOCKOCTEH; MHOTOTPAaHHHUKH: MpPH3-
Ma, MUpaMKAa, NPaBHIbHBIE MHOTOTPAHHUKH, IMapajulelenunesn, Kyo;
Tenma BpaIlEHWs M WX IOBEPXHOCTH: WWJIMHIp, KOHyc, miap, cdepa.
[Troman noBepxHOCTEH M 00BEMBI IPOCTPAHCTBEHHBIX (PHUTYD.

[IpubnmxeHHbIe
BBIYHCIICHUS.

[Tpubmmxennsle Berauciaenus. [IpuOmkennsle 3HaueHns BenuuuH. Ok-
pyrnenue. [lorpemHocTn npubarmkeHui: MICTOYHUKN ¥ BHIBI TIOTpe-
HocTel, KonmuecTBeHHBIE XapaKTEPUCTUKU IOTPEUIHOCTEeH, aOCOIIoT-
Hasg U OTHOCUTECJIbHAA MOTPEIIHOCTD. BepHLIe N COMHHUTCIIBHBIC 3Ha4da-
mue mudpsl. [lorpenrHocT apudMeTHUECKUX onepanuii.

MeToap! MaTe-
MaTH4YEeCKOH CTa-
THCTHKH.

ITonsiTHE 0 MaTEMaTUYECKON cTaTUCTUKE I'eHepanbHasi COBOKYIIHOCTb U
BeIOOpKka. CratucTuueckuil psaa. I'paduyeckoe mpencraBieHHe CTaTH-
CTHYECKHX PAIOB. OMmnupudeckas GyHKOus pacrpeneneHus. [loHsaTue
o cratucTHyeckoi runorese [lorsTre crarncrudeckux rumore3. CraTu-
CTUYECKHE KPHUTEPHH IPOBEPKU HYJNEeBOH rumore3sl. Kpuruueckas o0-
sacTb. [IpuHIMI TPOBEPKU CTATHCTUYECKUX FHIIOTES.

DJ1eMEHTBI
UCTOPUU
MaTeMaTHKH.

OTtarsl pa3BUTHS MOHATHH HATYpalIbHOTO 4yHMcia W Hyis. Pacmmpenue
IIpeJCTaBIEHUs] YEJIOBEKAa O YUCIIe B XoJie dBoIronuu. Mcropus cosna-
HUSI CUCTEM eIMHHUI] BeduuuHbl. VicTopus pasButusi reomerpuu. I'eo-
METpHYECKNE 3HAHUS B IPEBHUX LUBWIM3ALMIX. Pa3BuTHE reoMeTpun B
HOBOE BpeMs.

P, T

Ipumeuanue: T — mecmuposanue, P — nanucanue pepepama, ¥ — ycmuwiti onpoc, KP — konmponvnas paboma
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2.4.2. 3aHATHSA CEMHMHAPCKOI0 THIIA

HE IPEyCMOTPEHBI.

2.4.3. IlpakTnyeckue 3aHATHS (J1a00paTOPHBIE 3aAHATHA)

HaumMmeHnoBanue
pazaena

Coaep:xanue pa3saeja

®opma
TeKylue-
ro  KoOH-
TpoJIst

2

3

4

DJIeMeHTHI TeOpUHU
MHOKECTB.

ITonsiTHe MHOXKECTBa M 3JIEMEHTa MHOXKecTBa. IlycToe MHOXECTBO.
Ob6o3Hauenue u pacro3HaBanne. CrocoOsl 3amaHust MHOXKecTB. Oc-
HOBHBIE YHCJIOBBIE MHOXECTBA. XapaKTepucTuieckoe cBoicTBo. Ilpu-
MEHEHHE CII0CO00B 3a/laHNsl MHOXKECTB IIpHU pelIeHnH 3anad. OTHoe-
HUS MCKAY MHOXKCCTBaAMHU. HO}IMHO)KCCTBO JaHHOI'O MHOXCCTBA. Pag-
HbIe MHOXeCTBa. Bl mogMHOXkecTB JaHHOTO MHOXecTBa. Ilongcuer
YHCJIa MTOJMHOKECTB 33JJaHHOTO MHOXecTBa. V300paxkeHne OTHOLIe-
HUSL MEXTy MHOKECTBaMU C MOMOIIBI0 Kpyros Ditnepa. [lepeceueHue
u o0beIMHeHHe MHOXeCTB. M300paxkeHue nepecedeHust 1 00beJuHe-
HHUSI MHOXKECTB C IIOMOIIBIO Kpyros Oiiepa. HaxoxxneHue nepecede-
HUS ¥ O0BEIMHEHNS KOHEUYHBIX MHOXECTB, 3a/laHHBIX IIEPEUHCICHIEM
3JIEMEHTOB M C TIOMOIIBIO XapaKTEPUCTHIECKOTO CBOMCTBA 3JIEMEH-
TOB. BplunTanue u JONOJIHEHHE MHOXKECTB. [IeKapTOBO NMPOM3BEICHUE
JIBYX Y HECKOJIbKHX MHOXKECTB.

T,KP

BenmmuuHBI 1 UX
HM3MEpCHUSI.

[lonstne BenuuuHel. IloHsTHE M3MepeHUs BenuuuHbl. OnpeneneHue
MOJIOKUTETILHON CKASIpHOM BeMM4MHbI. OJHOPOIHBIE U PA3HOPOJIHbIE
BeMM4YMHBI. OCHOBHBIE CBOMCTBA OJHOPOIHBIX CKAJSIPHBIX BEJIUYMH.
IloHATHE TONOKUTENHLHOM CKANSAPHON BEIMYMHBI U €€ H3MEpPEHHUS.
CMBICHT HATypallbHOTO YHCIa, TOJYYEHHOTO B pE3yNbTaTe M3MEpPEHUs
BeJIMUrHbI. CMBICT CyMMBI, pa3HOCTH, MPOU3BEJCHUS U YaCTHOTO Ha-
TypaJIbHBIX YHCEJI, TOJIYYEHHBIX B PE3YJIbTaTe U3MEPEHHUSI BEIUUHH.

CucTteMsl cUuciie-
HUA.

IlonsaTue cucrtembl cunucieHus. [103UIMOHHBIC U HEMO3UIIUOHHBIC CHC-
TEMbI CUMCICHHUS. 3aluch M Ha3BaHHME YHCEI B NECATUYHON CHUCTEME
CUHCJICHMUA. CpaBHeHI/Ie YHCCII. PaSpﬂ,I[HBIC CAWHUIIBI. HOSI/IL[I/IOHHLIG
CUCTEMBI CYHMCIICHHA, OTIMYHBIC OT,Z[eCSITPI‘IHOfI; nepexona OT 3allucu
YHUCCII B O,I[HOI>'I CUCTEMC CUHCJICHUS K 3allUCH B I[pyl"Oﬁ CHUCTEME CUHC-
JICHUA.

T,KP

TexcroBas 3aja4da
" €¢ pelICHHC.

CTpyKTypa TEeKCTOBOW 3a/1a4d. Y CIOBHUS U TpeOoBaHU. Apudpmernde-
CKHMH M anredpanyecknii ciocoObl penIeHust TEKCTOBBIX 3a7ad. JTarlbl
pellleHys 3aJaud: aHaIW3, MOMCK PEIEHHs], OCYIIECTBJICHHUE IIaHa
pemenust, nposepka. IIpueMsl aHanu3a, pa3dop TeKCTa 3aJadd OT yc-
JIOBUH K TpeOOBAHUAM U OT TpeOoBaHMH K ycIoBHsIM. [IpuemMsl moncka
pemeHus 3amadn. MoJenupoBaHUE IIPHU PELICHWU 3a/adM: IMOHSATHE
MaTeMaTHYECKOW MOJENM M MaTeMaTHYECKOI0 MOJENHPOBAHUS Kak
MeToJila pellieHus 3a/1a4u, BHJIbI MoJieiel (IpeqMeTHble, rpaguieckue,
3HaKOBBIE M 1p.). CxemaTudeckas 3amuch, TabnngHas 3anuck. Croco-
661 oopmitenns pemenus. [Ipuembl MpoBepkH perieHus. 3a1aun «Ha
yacTu». 3aJaud Ha ABIKCHHE: HAaBCTpedy, B OJHOM HANpaBICHUU, B
IIPOTHBOMOJIOKHBIX HalPaBJICHUX, 110 PEKE.

T,KP
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HaumenoBanue
pa3nena

ConepikaHue pa3sziesia

®opma
TeKyllle-
ro  KOH-
TpoJs

2

3

4

I'eomerpuueckue
¢urypsr Ha
IUTOCKOCTH U B
MIPOCTPAHCTBE.

I'eomerpuueckue GUryphl Ha ITIOCKOCTH: MpOCTeHIIne GUrypHI, YIJIb,
napajuielbHble M NEepIeHIUKYISPHbIC NPSMBIC, TPEYrOJbHUKH, YETHI-
PEXYTONBEHUKH, MHOTOYTOJIBHUKH, OKPYXXHOCTH M Kpyr. OCHOBHBIC
OTHOLICHHS U CBOMCTBA (PUTYp Ha INIOCKOCTH: aKCHOMBI INTAHUMETPHH;
OIlpe/ieIeHNe, CBOMCTBA U MPHU3HAKHU MApAJIIEIbHOCTH U MEPIEeHIUKY-
JISIPHOCTH NPSIMBIX; ONpPE/EICHHE U MPU3HAKU PaBEHCTBA TPEYTOJIbHH-
KOB; OIpeJeJIeHHe, CBOWCTBA M NPU3HAKH PAaBHOOEIPEHHOIO Tpe-
YroJbHUKA; OINpEeJesieHne, CBOMCTBA M NPHU3HAKU MPSIMOYTOJIEHOTO
TpeyrospHuKa, Teopema I[ludaropa; onpenenenue, cBOHcTBa U MpH-
3HAKH MOJJOOHBIX TPEYroJbHUKOB TPEYToJbHUKA; ONpEeSICHNuE, CBOW-
CTBa W INPU3HAKH ITapajulesiorpaMMa, NpsSMOYyrojibHUKa, poMOa, KBal-
parta, Tpalrelny; CpEeAHss JIMHUS TPEYroJbHUKA U CPEAHSS JIMHUS Tpa-
nenun; Teopema daneca; COOTHOLICHHUS MEXIY CTOPOHAMH U YIJIAaMH B
TPEYTOJbHHUKE: CyMMa YIJIOB TPEYTrOJbHUKA, BHEIIHHUI YTOJ TPEYroiib-
HHKa, HEPABEHCTBO TPEYTOJbHHUKA, TEOpPEMa CHHYCOB, TEOpeMa KOCH-
HYCOB; JIOMaHasi, MHOTOYTOJIbHUK, NPAaBIJIbHBI MHOTOYTOJBHHK; KPYT
U OKPYKHOCTb, YIJIbI U MHOTOYI'OJIbHHUKH, BIIMCAHHBIC U OIMUCAHHBIC
OKOJIO OKpYyXKHOCTH; Twiomanu ¢uryp. ['eomerpuueckue ¢urypsl B
MIPOCTPAHCTBE: B3aMMHOE PACIIONIOKEHHE MPSMBIX U INIOCKOCTEH; MHO-
TOrpaHHUKU: TMpU3Ma, NupamMuaa, NpaBWIbHBIC MHOI'OTpaHHHKH, I1a-
pajutenenumen, KyO; Tena BpalleHUs M WX MOBEPXHOCTH: LMIIMHIP,
KOHYC, 1ap, cdepa. [lnomanu moBepxHOCTeH M 00BEMBI IPOCTPAHCT-
BEHHBIX uryp.

T

[pubnmxeHHbIC
BBIYHCIICHUSL.

[Mpubmmxennsle BeruncieHus. [IpnOnMIDKeHHBIE 3HAYCHHS BEIWYHH.
Oxpyrnenne. [TorpemrHocTn mpubmmxennit: VICTOYUHUKA W BUABI I10-
rpemHocTeil, KomnuecTBeHHBIE XapaKTEPUCTUKH IOTPELIHOCTEH, ab-
COJIIOTHAs ¥ OTHOCHUTENbHAs MOTPEIIHOCTh. BEepHBIE W COMHHUTENbHBIE
3Havamue mudpsl. [lorpemHocTn apudMEeTHIECKIX ONepanui.

MeTtoabl MaTeMa-
TUYECKOM CTaTH-
CTHKH.

[TonsiTue 0 MmaTemMaTHueCcKOW cTaTUCTHKE ['eHepalibHasi COBOKYIHOCTh
u BbIOOpKka. Cratuctuyeckuii psif. ['padudueckoe mpecTaBiIeHUE CTa-
TUCTUYECKHX PAZOB. OMIupudeckas GyHKuus pacmpeneneHus. [Tons-
THE O CTAaTUCTHYECKOM runore3e IIoHATHE CTaTMCTHYECKUX THIIOTE3.
CratucTiueckue KpUTEpUH NPOBEPKH HyJIEeBOH Tumore3sl. Kpurude-
ckas o6sacTh. IIpuHINIT IPOBEpKH CTATUCTUYECKHUX THIIOTES.

DIEeMEHTHI
HUCTOPUU
MAaTEeMAaTHKU.

Otansl pa3BUTHS MOHATUH HATYpaJbHOTO YMCIIA M HyNs. Pacmmpenue
NPEACTaBICHUS YEIIOBEKa O YUCIe B Xoae dBomouunu. Mcropus cosna-
HUSl CHUCTeM eAMHUI] BennuuHbl. McTopusa passutus reomerpuu. I'eo-
METpUYECKUE 3HaHUS B APEBHUX LUBWIN3anusAX. Pa3Burue reomerpun
B HOBOE BpEMs.

P, T

Ipumeuanue: T — mecmuposanue, P — nanucanue pegpepama, Y — ycmuwiii onpoc, KP — konmponvhas paboma

2.4.4. Copep:xaHue cCaMOCTOSATEILHON PadOThI

WO R WD =

IIpumepHast TeMaTUKa pedepaToB:

I'eomerpus B JIpesaem Erunte.

I'eomerpus B JIpeBHeMm Basuione.

I'eomerpus B IpeBHen Muaun.

I'eomerpus B /IpeBHem Kurae.

I'eomerpus B JlpeBHei I penyn.

HeeBknuoBel reoMeTpumn.

Hcropudeckoe pasBUTHE NMPEICTABICHUE YEJIOBEKA O YUCIIE.
CrapuHHBIE MEpBI.

['eomeTpuueckre BETMYUHBI U CIOCOOBI X BBIYUCIICHHUS.
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10. ApudmeTndeckue ASUCTBYSI HAJl YUCIAMU B PA3JIMYHBIX CUCTEMAaX CUUCIICHHUS.
11. Pumckas HyMeparusi.

12. TlpumeHeHue ABOMYHOM CUCTEMBI cunciieHus B mHGopmaTuke. Anredpa byns.
13. Craructuyeckas 00pabOTKa JaHHBIX HKCIIEPUMEHTA.

14. 3agaun Ha COBMECTHYIO paboTy W 3a/1aun 0 O6acceifHe.

15. 3amaum Ha cMecH, CIUIaBbl, PACTBOPHI.

2.4.5. llepevyenb yueOHO-MeTOAUYECKOT0 o0eceUyeHus JJisl CAMOCTOATEIbHOM
Pa6oThl 00YUYAKOIMXCH MO IUCHUIIIHHE

CamocTosiTenbHas paboTa CTy/I€HTa B IPOLECCE OCBOEHUS JTUCLUILIMHBI BKIIOYa-

CT:

-U3y4eHHE OCHOBHOMU U JIONIOJIHUTENBHOM JINTEPATyphl IO KYpCY;

-CaMOCTOSITENIbHOE U3YYEHHE HEKOTOPBIX BOIIPOCOB (KOHCIIEKTUPOBAHUE);

-paboTy C 3IEKTPOHHBIMU YYEOHBIMH PECYPCAMU;

-U3y4eHHE UHTEPHET PECYPCOB;

-MIOJrOTOBKY K IPAKTUYECKUM 3aHATHUSM;

-CaMOCTOSITEJIbHOE BBIMOJHEHUE TOMAITHUX 3a/1aHUI;

-TIOATOTOBKY pedepara o 0JTHOH U3 TEM Kypca.

Hauanowm opranusaiuu ao00i caMOCTOATENbHON pabOThl JOIKHO OBITH IPUBUTHE
HABBIKOB W YMEHUW IpaMOTHOW pabOThHI C yueOHON M HAydHOM JIUTepaTypoil. ITOT Mpo-
1IECC, B IIEPBYIO OYepe/lb, CBA3aH C HAXOXKJIEHUEM HEOOXOIUMOM /sl YCIIEITHOTO OBJIajie-
HUS y4eOHBIM MaTepuajioM Jureparypoil. CTyIeHT JOJKEeH YMETh MOJIb30BaThes (hoHIa-
MU OMONIHMOTEK U CHPABOYHO-OMOIMOrpaPUUeCKUMU U3JaHUSIMU.

CryneHTbl U1l MOJTHOLUEHHOTO OCBOEHHUS YYEOHOIro Kypca JIOJKHBI COCTaBJISATh

KOHCIICKTBI KaK IIpH

IPOCIYIINBAHUM €T0 TEOPETUUYEeCKOW (JICKIIMOHHOMN) YacTH, TaKk U

IIPHU MMOATOTOBKE K MPAKTHYCCKUM (J1a00paTOPHBIM) 3aHATHAM. JKeaaTelIbHO, YTOOBI KOH-
CIIEKTHI JICKIIUNA 3aMUCHIBATUCH B JIOTHYECKON MOCIEIOBATEILHOCTH M3YYECHHS Kypca U
COIEPKAJNCH B OJTHON TETPAH.

Ha camocTosTenbHy0 paboTy CTYJIEHTOB OTBOJIUTCS 56 4acoB y4eOHOrO BpEMEHH
(B TOM uHcIie KOHCYIbTAIIMU § YacoB).

HaumeHnoBaHue pazaesia

IlepeueHn yueOHO-MeTOAMYECKOT0 o0ecreYyeHHs] AUCHUTIMHBI 10 BHITNOJTHEHHIO
CaMOCTOATEIbHOM PadoThI

Tema 1. DnemeHTsl TEOpUU
MHOJKECTB.

1. Jopodeena, A. B. Maremaruka : y9eOHHK JUIS CpEIHETO MPOo(dheCcCHOHAIEHOTO 00pa-
3oBanms / A. B. [lopodeeBa. — 3-e m3n., mepepad. u gom. — Mocksa : MzgarenscTBo
IOpaiir, 2020. — 400 c. — (IIpodeccuonanpHOe 00pazoBanue). — ISBN 978-5-534-
03697-8. — Texkcer : anexkrponHsrii / 9BC FOpaiit [caiit]. — URL:
https://urait.ru/bcode/449047

2. T'ucun, B. b. Maremaruka. [Ipaktukym : yaeOHOe mocobue aJist cpeaHero npodec-
cuonanpHOTO 00paszoBanus / B. b. T'ucun, H. III. Kpemep. — Mockga : M3naTenscTBo
IOpaiiT, 2020. — 202 c. — (ITpodeccuonansaoe obpazopanue). — ISBN 978-5-9916-
8846-8. — Texcr : anexrpornusii // DBC FOpair [caiit]. — URL:
https://urait.ru/bcode/449059

3. Maremaruka Juisl NEJarornieckux CIeNUaIbHOCTEH | YU4eOHHK M NMPaKTHKyM JUIs
cpenHero npogeccuoHansHoro oopasosanus / H. JI. Credanosa, B. U. Creryposa, H.
B. Kouypenko, O. B. XapurtoHosa ; oz o6uieii penakiueit H. JI. Credanosoit. — Mo-
ckBa : MznarensctBo Opaiit, 2020. — 218 c. — (IIpodeccronansHoe oOpa3zoBaHue).
— ISBN 978-5-534-05028-8. — Texkcr : anexrponnsiii // ObC HOpaiir [caiiT]. — URL:
https://urait.ru/bcode/451989

Tema 2. BenuuuHb! 1 UX
M3MEepeHHUsl.

1. lopodeena, A. B. Maremaruka : y4eOHHK A7 CpeHETO NPOoeCCHOHAILHOTO 00pa-
3oBanus / A. B. JlopodeeBa. — 3-e uzn., mepepad. u qorn. — Mocksa : M3naTenscTBo
IOpaiiT, 2020. — 400 c. — (ITpodeccuonansnoe obpazoBanue). — ISBN 978-5-534-
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03697-8. — Tekcer : anexkrponnsiii / 9BC FOpaiirt [caiit]. — URL:
https://urait.ru/bcode/449047

2. 'mcun, B. b. Maremaruka. [IpakTukym : yaeOHOE Tocobme i cpenHero npodec-
cuoHanbHOTO 0oOpaszoBanwms / B. b. I'mcun, H. I11. Kpemep. — Mocksa : M3garenscTBo
FOpaiir, 2020. — 202 c. — (IIpodeccuonansroe odpazosanue). — ISBN 978-5-9916-
8846-8. — Texkcr : anexrpornusiit // DBC FOpair [caiit]. — URL:
https://urait.ru/bcode/449059

3. Maremaruka Juisl NEJarornieckux CIeUHaJbHOCTEH @ YU4eOHHK M NMPaKTHKyM JUIst
cpennero npogeccuonansHoro oopaszosanus / H. JI. Credanosa, B. 1. Cueryposa, H.
B. Kouypenko, O. B. XaputoHosa ; noj o6uieii pepakiueit H. JI. Credanosoit. — Mo-
ckBa : MsnarensctBo FOpaiit, 2020. — 218 ¢. — (IIpodeccronansHoe 0Opa3oBaHue).
— ISBN 978-5-534-05028-8. — Texkcr : anekrponnsii // 9BC FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/451989

Tema 3. CucteMbl cuncIe-
HUSL.

1. Topodeera, A. B. Martemaruka : y4eOHHK JUIs CPEIHET0 MPodheCcCHOHAILHOTO 00pa-
3oBaHmsk / A. B. Jlopodeesa. — 3-e u3z., mepepad. u gon. — Mocksa : M3garenscTBo
FOpaiir, 2020. — 400 c. — (IIpodeccuonansHoe obpazoBanne). — ISBN 978-5-534-
03697-8. — Texcer : anextponusrii / 9BC FOpaiir [caiit]. — URL:
https://urait.ru/bcode/449047

2. 'mcun, B. b. Maremaruka. [Ipaktukym : yaeOHOE Tocobme s cpenHero npodec-
cuoHanbHOTO 0oOpaszoBanwms / B. b. I'mcun, H. I11. Kpemep. — Mocksa : M3garenscTBo
FOpaiirt, 2020. — 202 ¢. — (IIpodeccuonanbHoe odbpaszoranue). — ISBN 978-5-9916-
8846-8. — Teker : anekrponnsiii // BC Opaiit [caiit]. — URL:
https://urait.ru/bcode/449059

3. Maremaruka Uil NEJaroruuecKux CIeUHaIbHOCTEH @ YU4eOHMK M INPaKTHKyM JUIst
cpennero npogdeccuonansuoro oopaszosanus / H. JI. Credanosa, B. . Creryposa, H.
B. Kouyperko, O. B. XaputoHoBa ; oz obmeit penakuuneit H. JI. Credanopoit. — Mo-
ckBa : MzmarensctBo FOpaiit, 2020. — 218 c¢. — (IIpodeccronamsHOE 00pa3oBaHme).
— ISBN 978-5-534-05028-8. — Texkcr : anexrponnsiii // 9BC FOpaiit [caiit]. — URL:
https://urait.ru/bcode/451989

Tema 4. TexcToBas 3amadya
U €€ pelIcHuE.

1. Hopodeera, A. B. Martemarunka : y9eOHHK JUIS CpEIHETO MPOo(dheCcCHOHAIEHOTO 00pa-
3oBarms / A. B. JlopodeeBa. — 3-e m3n., mepepad. u gom. — Mocksa : MzgaTenscTBoO
FOpaiir, 2020. — 400 c. — (IIpodeccuonansHOe 00pazoBanue). — ISBN 978-5-534-
03697-8. — Texkcr : anextponnsiii / ObC FOpaiir [caiit]. — URL:
https://urait.ru/bcode/449047

2. Tucun, B. b. Maremaruka. [IpakTukym : yueOHOE mocodue ajisi cpeHero npodec-
cuonansHOTO 0OpaszoBanus / B. b. Tucun, H. 1. Kpemep. — Mockaa : M3natenscTBo
IOpaiiT, 2020. — 202 c. — (ITpodeccuonansuoe obpazopanue). — ISBN 978-5-9916-
8846-8. — Teker : anekrponnsiii // BC Opaiit [caiit]. — URL:
https://urait.ru/bcode/449059

3. Maremaruka Juisl NEJarorndeckux CIENUaIbHOCTEH : YU4eOHHK M NPaKTHKyM JUIst
cpenrero npogeccuonansHoro oopazoanus / H. JI. Credanosa, B. Y. Creryposa, H.
B. Kouypenko, O. B. XaputoHoBa ; oz oomeit penakuueit H. JI. Credanopoit. — Mo-
ckBa : MzmarensctBo FOpaiit, 2020. — 218 ¢. — (IIpodeccronansHOe 00pa3oBaHme).
— ISBN 978-5-534-05028-8. — Texkcr : anekrponnsii / DBC FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/451989

Tema 5. 'eomerpuueckue
(bUryphl Ha IIIOCKOCTH U B
MIPOCTPAHCTBE.

1. Topodeea, A. B. Maremaruka : y4eOHHK IS CPEIHET0 MPodheCCHOHAILHOTO 00pa-
3oBanust / A. B. Jlopodeea. — 3-e uss., mepepad. u gon. — Mocksa : M3narenbeTBo
IOpaiiT, 2020. — 400 c. — (ITpodeccuonansuoe odpazopanue). — ISBN 978-5-534-
03697-8. — Tekcr : anextponnsiii / OBC FOpaiir [caiit]. — URL:
https://urait.ru/bcode/449047

2. TI'mcun, B. b. Maremaruxa. [Ipaktukym : yaeOHOe mocodue st cpeanero npodec-
croHabpHOTrO obpaszoBanust / B. b. I'mcun, H. 1. Kpemep. — Mocksa : M3narenscTBo
IOpaiit, 2020. — 202 c¢. — (IIpodeccnonansuoe odpazosanue). — ISBN 978-5-9916-
8846-8. — Texer : anexrponnsiii // 9BC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/449059

3. Maremaruka JiIst eJarorn4ecKuX CrelUatbHOCTEH ;| yUeOHUK U IIPaKTUKYM JUIs
cpenHero npodeccuonanpHoro obpazosanus / H. JI. Credanosa, B. U. Creryposa, H.
B. Kouypenxko, O. B. Xapuronosa ; mox obmeii pexakuueit H. JI. CrehanoBoit. — Mo-
ckBa : UzmarensctBo FOpaiit, 2020. — 218 ¢. — (IIpodeccronanproe oOpa3zoBanue).
— ISBN 978-5-534-05028-8. — Texcr : anekrponnsiii / DbC IOpaiit [caiiT]. — URL:
https://urait.ru/bcode/451989

Tewma 6. [TpubmmxeHHBIC
BBIYUCIICHUSL.

1. opodeera, A. B. Maremaruka : yueOHHK JIJIs1 CpeAHETO MPodhecCHOHAIBHOTO 00pa-
3oBanust / A. B. lopodeeBa. — 3-e u3a., nepepad. u gon. — Mocksa : MznarenscTBo
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IOpaiit, 2020. — 400 c. — (IIpodeccnonansuoe obpazopanue). — ISBN 978-5-534-
03697-8. — Texkcr : anekTponusiii // IBC FOpaiir [caiiT]. — URL:
https://urait.ru/bcode/449047

2. 'mcun, B. b. Maremaruka. [Ipaktukym : yaebHOE Tocobue s cpexHero npodec-
cuoHanbHOTO 0oOpaszoBanwms / B. b. I'mcun, H. I1I. Kpemep. — Mocksa : 3garenscTBo
FOpaiir, 2020. — 202 c. — (IIpodeccuonansroe odpazosanue). — ISBN 978-5-9916-
8846-8. — Texkcr : anexrpornusiit // DBC FOpair [caiit]. — URL:
https://urait.ru/bcode/449059

3. MareMarika A MEAarOTMYECKUX CHCHHATbHOCTEH @ yYeOHHK M MPAKTHKYM st
cpennero npogeccuonansHoro oopaszosanus / H. JI. Credanosa, B. 1. Cueryposa, H.
B. Kouypenko, O. B. XaputoHoBa ; noj obuieii penakiuei H. JI. Credanopoit. — Mo-
ckBa : MsnarensctBo FOpaidt, 2020. — 218 ¢. — (IIpodeccronanbHoe 0Opa3oBaHue).
— ISBN 978-5-534-05028-8. — Texkcr : anekrponnsii // 9BC FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/451989

Tema 7. Metonsr Mmatema- |1. Jlopodeesa, A. B. Maremarnka : yaeOHUK JJIs cpeHero mpodeCcCHOHaTHLHOTO 00pa-
TUYECKOH CTAaTHCTHUKH. 3oBaHmsk / A. B. Jlopodeesa. — 3-e u3z., mepepad. u gon. — Mocksa : M3garensecTBo
FOpaiir, 2020. — 400 c. — (IIpodeccuonansHoe obpazoBanne). — ISBN 978-5-534-
03697-8. — Texcer : anextponusrii / OBC FOpaiit [caiit]. — URL:
https://urait.ru/bcode/449047

2. 'mcun, B. b. Maremaruka. [Ipaktukym : yaeOHOE Tocobme s cpenHero npodec-
cuoHanbHOTO 00paszoBanus / B. b. I'mcun, H. 111. Kpemep. — Mocksa : M3narenbcTBo
FOpaiirt, 2020. — 202 ¢. — (IIpodeccuonanbroe oopaszoranue). — ISBN 978-5-9916-
8846-8. — Teker : anekrponnsiii // 9BC Opaiit [caiit]. — URL:
https://urait.ru/bcode/449059

3. Maremaruka /It HeJarorn4ecKuX CrelHuaIbHOCTEH | yIeOHUK U IPAKTUKYM JUIst
cpennero npodeccuonansHoro obpazosanms / H. JI. Credanora, B. 1. Creryposa, H.
B. Kouypenxko, O. B. Xapuronosa ; mox obmeii penakuueit H. JI. CrechanoBoit. — Mo-
ckBa : M3marensctBo HOpaiit, 2020. — 218 c. — (IIpodeccronansHoe 0Opa3oBaHme).
— ISBN 978-5-534-05028-8. — Tekct : anexrponnsii // ObC HOpaiir [catit]. — URL:
https://urait.ru/bcode/451989

Tema 8. Dnements! ucto- |1. [lopodeeBa, A. B. Maremaruka : yaeOHUK IS cpemHeTo MpodeCCHOHATHLHOTO 00pa-
pUHU MaTEMaTUKH. 3oBarms / A. B. [lopodeeBa. — 3-e m3n., mepepad. u gom. — MockBa : MzgaTenscTBo
IOpaiirt, 2020. — 400 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-
03697-8. — Texkcr : anextponnsiii / OBC IOpaiir [caiit]. — URL:
https://urait.ru/bcode/449047

2. T'ucun, B. b. Maremaruka. [Ipaktukym : yueOHoe mocobue ajist cpeaHero npodec-
cuoHanpHOTO 00paszoBanus / B. b. Tucun, H. 1. Kpemep. — Mockaa : M3naTenscTBo
IOpaiiT, 2020. — 202 c. — (ITpodeccuonansuoe obpazopanue). — ISBN 978-5-9916-
8846-8. — Texkcr : anexrporHsii // DBC FOpair [caiit]. — URL:
https://urait.ru/bcode/449059

3. Maremaruka I HeJarorn4ecKuX CreUatbHOCTEeH ;| yUeOHUK U IPaKTUKYM JUIS
cpennero npodeccuonansHoro obpazosanmst / H. JI. Credanora, B. 1. Creryposa, H.
B. Kouypenxko, O. B. Xapuronosa ; nox oomeit pegakuueit H. JI. CrepanoBoit. — Mo-
ckBa : UzmarensctBo FOpaiit, 2020. — 218 ¢. — (I[Ipodeccuonanproe oOpa3zoBanue).
— ISBN 978-5-534-05028-8. — Tekct : anekrponnsiii // DBC KOpaiir [caiit]. — URL:
https://urait.ru/bcode/451989

Kpome mepeuncieHHbIX HCTOYHUKOB M0 TEMaM CaMOCTOSTEIbHON pabOThI, CTYNEHT
MOXKET BOCIOJIB30BaThCsl DIEKTPOHHO-O0mOMuoTeunbiMu cucteMamu (3bC), mpodeccuo-
HAJIBHBIMUA 0a3aMU JTAHHBIX, AIEKTPOHHBIMHA 0a3aMy NEPUOAUYECKUX U3JAHUH, TPYTUMHU
UH(POPMALIMOHHBIMU pecypcaMi, yKa3aHHbIMU B paznene 5.4 «IlepedeHs pecypcoB HH-
(bopMaIMOHHO-KOMMYHUKAITMOHHOW ceTn «VIHTepHeT», HEOOXOAMMBIX [UISI OCBOCHHS
JTUCIMILUTMHBD), BKIIOUAIOLINI PECYpChl, TOCTYI K KOTOPBIM OOECIEUYEH MO JOTOBOPaM C
npaBooOagaTeNsiMu, U o0pa3oBaTelbHbIe, HayYHbIE, CIPABOYHBIE PECYPCHI OTKPHITOTO
JIOCTyTa, UMEIONUE CTaTyC OQHUIMAIBHBIX ((enepanbHble, OTPACIEBBIE, YUPEKICHUH,
OpraHW3allvi U T.I1.),  TAK)KE TIOMCKOBBIMHU CHCTeMaMH ceTd VIHTepHeT /s IoncKa U pa-
00THI ¢ He0OXOAMMOI HH(pOpMAITHEH.

JIist OCBOCHHMSI TAHHOW TUCIUTUTMHBI M BBITIOJIHCHUS MPEIYCMOTPEHHBIX y4eOHOU
poTpamMMOi Kypca 3aJaHHi 10 CaMOCTOATEIbHON paboTe CTYJCHT MOKET UCIIOTIb30BaTh
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cienyrolee yueOHO-MeTo1u4eckoe o0ecrneyeHue:
- METOJMYECKHE PEKOMEHIAlMU MpernojaBaTeis K OpraHu3aluil BHEayIUTOPHOM
CaMOCTOSTEIbHON PabOThI CTYIEHTA.
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3. OBPA3OBATEJIBHBIE TEXHOJIOI'NH

Jlns peanu3anyuy KOMIETEHTHOCTHOTO MOJX0/1a MpelycMaTpUBAeTCs HCIIOIb30Ba-
HHUE aKTUBHBIX U WHTEPAKTUBHBIX (POPM MPOBEACHUS ayAUTOPHBIX U BHEAYTUTOPHBIX 3a-
HATHH C 1eNbI0 GOPMUPOBAHHS U Pa3BUTHS NMPO(PECCHOHAIBHBIX HABBIKOB 00YYaIOIINX-
cs. B mpomecce mpenogaBaHusi MPUMEHSIOTCS 00pa3oBaTeNbHbIE TEXHOJOTHU Pa3BUTHSA
KPUTHYECKOT0 MBILIUIEHHUS, TPOoOIeMHOE 00ydYeHHEe, TPOEKTHOE 00ydYeHune, paboTa B Ma-

JIBIX TPYTINAX.

3.1.00pa3oBaTe/ibHbIE TEXHOJOTHU NPH NMPOBEIEHUHU JEeKINI

TexHonoruy, NpUMEHseMbIe IIPU NPOBECHUN Koz-so
W3zyyaemble TeMbI JUCIUITIINHBI N 4acoB
JICKIMOHHBIX 3aHATHH

1 | DieMeHTBI TEOPUH MHOKECTB. Texnomnorus npodneMHOro o0ydeHus AyauoBHU- 7%
3yaJIbHbIE TEXHOJIOTHU

2 | BenuuuHb! U UX U3MEPEHHUSL. TexHoorus mpooJeMHOTO 00yUeHUsI AyIHOBH- 5
3yaJIbHbIE TEXHOJIOTHU

3 | CucteMsl CYHCICHUS. TexHosorus npoOieMHOr0 00yueHHsT AyTHOBH- 4
3yaJIbHbIE TEXHOJOTHU

4 | TekcroBas 3a7a4a U e¢ peLICHHE. TexHonorus npodieMHOro 00ydeHHsT AyIHOBH- 1%
3yaJIbHbIE TEXHOJIOTHU

3 | I'eomeTpuueckue GUrypel Ha n10CKoCTH i TexHonorus npodieMHOro 00ydeHHs1 AyIHOBH-

B IIPOCTPAHCTBE. 7*

3yaJIbHbIE TEXHOJIOTHU

6 | IIpuOnmxeHHBIC BHIYUCICHNUS. TexHonorus npodieMHOro 00yueHHs1 AyIHOBH- 3%
3yaJIbHbIE TEXHOJIOTHU

7 | Meroasl MaTeMaTHIE€CKON CTaTUCTHKH. TexHonorus npodieMHOro 00yueHHsT AyIHOBH- 5%
3yaJIbHbIE TEXHOJIOTUU

8 | DneMeHTHI HCTOPUM MaTEMaTHKH. AyIMOBH3yalIbHBIE TEXHOIOTHH 5

Bcero no pucuumize (B TOM 4KCIlie HHTEPAKTUBHOE 00yueHHe™) 48 (43%)

3.2.00pa3oBaTe/bHbIe TEXHOJIOTHH NIPH IPOBEACHUU NPAKTUYECKUX 3aHATHI

TexHosorum, MpUMeHseMble IPU TPOBEICHUT Kon-Bo
VzyuaembIe TeMbI TUCIATLIHBI IPAKTUYECKUX 3aHATUH 4acoB

1 | DaeMeHTHI TEOPUH MHOKECTB. TexHonorus mpobaeMHOro 00yUeHHs
Texnonorust paboThl B MaJbIX Ipymmnax, pa3oop 4*
KOHKPETHBIX CUTyalUH

2 | BennuuHbI U UX U3MEPEHUSL. TexHomorus mpobaeMHOro 00yUeHHs
TexHomorHA paboTHI B MAJIBIX TPYIIAX, TPYIIIO- 4%
Bas INCKYCCHS

3 | CucrteMsl CYHCICHUS. TexHomorus MpobIeMHOTO 00yIEHUS o
Texnousorus paboThl B MaJIBIX TPyIIIax

4 | TekcroBas 33a4a U €€ PElLICHHUE. TexHosorus NpodIeMHOTO 00yUCHHUS
TexHosorus paboThl B MaJIbIX IpymIiax, pasdop 8*
KOHKPETHBIX CUTYaINH

5 | l'eomerpuueckne Gurypsl Ha IIockocTH U | TexHomorust mpoOIIeMHOTo 00y4eHHS 6*

B IPOCTPAHCTBE. Texnosorus paboThl B MaJIBIX TPyIIIax

6 | [IpuOnmxeHHbIE BHIYNCICHNUS. TexHosorus npodIeMHOTO 00yUCHHUS o
Texnosorus paboThl B MaJIBIX TPyIIIax

7 | MeTrobpl MaTeMaTHYECKONH CTATUCTUKH. TexHosorus NpodIeMHOTO 00yUCHHUS o
Texnosorus paboThl B MAJIBIX TPYyIIIax

8 | DneMeHTbl HCTOPUH MaTEMaTHKH. Meton npoekToB 4
Huckyccust

18




TexHONOTHU, MPUMEHSIEMBIC TIPU MPOBEICHUN Koin-Bo
W3yqaembie TeMbI JUCLUILTHHBI MIPAKTUIECKUX 3aHATUI 4acoB
Bcero no aucriumiiae (B TOM YHCIe HHTEPAKTHBHOE 00yueHme™) 32(32%)

4. YCJIOBUSI PEAJIM3AIIMMA ITPOT'PAMMBI YUEBHOM JTUCIUIINII-

HbI

4.1. MarepuajibHO-TeXHHYecKass 0a3a, HeoOXoAMMasi IJIsl OCYULIECTBJICHUS
o0pa3oBaTe/IbHOTO MPOLECcCca MO AUCHUILIUHE

Peanuzanus yueOHON AMCHUIUIMHBI OCYLIECTBISETCS B CIIEUAIBHO 000PYAOBaH-
HOM KaOMHeTe MaTeMaTUYECKUX AUCLUIUIMH.

OobopynoBanue y4eOHOro KaOMHETA: MYJIbTUMEIUANIPOECKTOP, KOMIIBIOTED, JK-
paH, J0CKa MeJoBas, yueOHas MeOelb, HarsqHble TOcOo0us, yueOHO-MeTOJUUYEeCKUEe Ma-
Tepuaibl, FCOMETPUUECKUE MOJIEIH, CTIeuallbHas JIUTeparypa, BeIxol B IHTEepHeT.

4.2. Ilepeyenb HEOOXOAMMOIO MPOTPAMMHOI0 O00eceYeH st

1. 7-zip; (nuneH3us Ha aHTI. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reade; (murien3us -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

3. Adobe Flash Player; (numensus -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

4. Apache OpenOffice; (nmunen3us - http:// www.openoffice.org/license.html)

5.FreeCommander— npoBoAHHK; (JIULIEH3USI—
https://freecommander.com/ru/%d0%bb%d0%b8%d 1%86%d0%b5%d0%bd%d0%b7%

d0%b8%d1%81/)
6. Google Chrome;(numen3us -

https://www.google.ru/chrome/browser/privacy/eula_text.html)
7. LibreOffice (B cBOO0AHOM JOCTYTIE);
8. MozillaFirefox.(munen3us - https://www.mozilla.org/en-US/MPL/2.0/)
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http://www.7-zip.org/license.txt#_blank
https://get.adobe.com/reader/?loc=ru&promoid=KLXME
https://get.adobe.com/reader/?loc=ru&promoid=KLXME
http://www.openoffice.org/license.html
https://freecommander.com/ru/%d0%bb%d0%b8%d1%86%d0%b5%d0%bd%d0%b7%d0%b8%d1%8f/
https://freecommander.com/ru/%d0%bb%d0%b8%d1%86%d0%b5%d0%bd%d0%b7%d0%b8%d1%8f/
https://www.google.ru/chrome/browser/privacy/eula_text.html
https://www.mozilla.org/en-US/MPL/2.0/

5. HIEPEYEHb OCHOBHOM 1 g[OHOJIHI/ITE.JII)HOFI YUYEBHOU
JIUTEPATYPBI, HEOBXOJIUMOM JJ1s1 OCBOEHUS TUCLHUIIINHBI

5.1 OcHoBHas JuTEpPaATYypa

1. Iooodeena. A. B. Maremartuka : vaeOHHUK IJIsI cCbenHero nmnodecCcruoHaIbLHO-

ro oonazoBauus / A. B. HonodeeBa. — 3-e u3n.. menenad. u morn. — Mocksa : W3na-
tenbeTBO FOnaiit. 2020. — 400 ¢. — (IIbodeccuonansuoe oonazosauue). — [SBN 978-
5-534-03697-8. — Tekct : osnexkrponnsri // OBC IOpait [caiit]. — URL:

https://urait.ru/bcode/449047
2. Tmcun. B. b. Maremaruka. [Ipaktukvm : vdaeOHOE mocoOue I CDEIHETrO

moodeccronaapaoro oonaszosanus / B. b. 'mcun. H. III. Knemen. — Mocksa : M3na-
TenbcTBO IOpnanT. 2020. — 202 ¢. — (TIpodeccuonansrrOE 0Onazosanme). — [SBN 978-
5-9916-8846-8. — Tekcr : osnekrponnbli // OBC Ipaiit [caiit]. — URL:

https://urait.ru/bcode/449059
5.2 JlomosHUTeJbHAS JUTEPATypa

1. MaremaTuka I IEAArorTHYeCKUX CICIHATBHOCTEH | YIeOHUK U TTPAKTUKYM
Uit cpeaHero npodeccuonansHoro oopasosanus / H. JI. Ctedanona, B. . CHeryposa,
H. B. Kouypenxko, O. B. Xaputonona ; nox obmieit pegakuueit H. JI. CredanoBoit. —
Mocksa : U3gatensctBo FOpaiit, 2020. — 218 ¢. — (ITpodeccnonansaoe 00pa3oBaHuE).
— ISBN 978-5-534-05028-8. — Tekcr : anextponnsiii // OBC FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/451989

5.3 llepuoanyeckue U3IaAHUS

1. MaremaTtuka B BBICIIIEM o0pa3oBaHUMU. - URL:
https://e.lanbook.com/journal/2368#journal name ;

2. Maremarudyeckoe obOpazoBanue / DoHA MaTeMaTHYECKOTO OOpa3oBaHHS U
npocenieHust (Mocksa). — URL: https://elibrary.ru/contents.asp?id=34529652 ;

3. Cwmexanka : HAyYHO-MONYJSIpHBINA exXeMecsuHbIN kypHan / yupenurenabr OO0
"MexXayHapOaHBI ~ MHCTHTYT  MPOMBINUIEHHONM  COOCTBEHHOCTH. - URL:
http://biblioclub.ru/index.php?page=journal red&jid=253041 ;

4. CoBpeMeHHas MaTeMaTHKa W KOHIICTIIIUN WHHOBAIIMOHHOTO MaTeMaTHYECKOTO
obpazoBanus . — URL: http://elibrary.ru/contents.asp?titleid=53797.

5.4 Ilepeyenb pecypcoB HMH(OPMANUOHHO-KOMMYHHKALUMOHHOU ceTH «HUH-
TepPHET», He0OXOAUMBIX JJI1 OCBOCHUS THCUMILIHHBI

1. OBC «YuuBepcuterckass Oubnnoreka ONLINE» : caiit. — URL:
http://biblioclub.ru/index.php?page=main ub red.

2. DBbC MsparensctBa «Jlanby : caitt. —URL:http://e.lanbook.com.

3. Hayunas onektponHass Oubnuoreka «eLibrary.ru» : caiit. — URL:
http://elibrary.ru/defaultx.asp.

4. ba3sl nanasix kommanuu «Mct Beroy [pasznmen: [lepuogmdeckue uznanus (Ha
pycckom s3bike)] : cailT. —URL:http://dlib.eastview.com.

5. DmnextponHas OuOmmoreka «Grebennikony[pazmen:XKypHanbl (Ha pycckom
s3eike)|: cailT.— URL: http://grebennikon.ru/journal.php.
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http://elibrary.ru/contents.asp?titleid=53797

6. @DepepanpHas uH(poOpManMOHHAs cuctema «EauHOE OKHO Joctyna K
obpazoBaTenbHBIM pecypcam» : cailT. — URL: http://windowedu.ru.

7. ®epepanbHbld  LEHTp  MHPOPMALMOHHO-O00pPAa30BATENBHBIX  PECYPCOB
(®LHUOP) : caiitr. — URL: http://fcior.edu.ru .

8. Enunas xommekius mudpoBbIX 00pa3oBaTeIbHBIX pecypcoB : caiT. — URL:
http://school-collection.edu.ru.

9. Od¢uumaneHblil UHTEPHET-IOPTAN NpaBoBol MHpopManuu. ['ocynapcTBeHHas
cucreMa npaBoBoii nHpopmanuu : cailT. — URL: http://publication.pravo.gov.ru/.

10. Dunuknonenuym :  Ounukinoneaud. CrnoBapu. CropaBounuku // ObC
«YHuusepcuterckas 6uonmoreka ONLINEy : caiit. — URL: http://enc.biblioclub.ru/.
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6. METOITUYECKUE YKA3ZAHUSI OBYYAIOIMMCSITIO OCBOEHUIO
T CHMITAHBI

JlMcuuIUIMHA HaneleHa Ha (OopMHpOBaHHME OOIIEy4yeOHBIX KOMIIETEHIMH, TAKUX
KaK CIIOCOOHOCTh JAEMOHCTpAIMM OOIEHayYHBIX 0a30BbIX 3HAHUMN €CTECTBEHHBIX HAYK,
MaTeMaTUKH, TOHUMaHNE OCHOBHBIX (DaKTOB, KOHIETIIHA, TPUHITUTIOB U TEOPHIA.

OOydeHune CTyIEeHTOB OCYIIECTBIISIETCS MO TPATUIIMOHHOW TEXHOJOTUH (JIEKIIWH,
IPAKTUKH) C BKIIOYEHUEM MHHOBAIIMOHHBIX 3JIEMEHTOB.

YcTHOE U3N0KEeHHEe yuyeOHOro MaTepualia Ha JIEKIMU JOJDKHO KOHCIIEKTHPOBATh-
cs. CimymaTh JEKIUIO HY>)KHO YMETh — MOJACPKUBATh CBO¢ BHUMAHHE, TIOHATh U 3aIIOM-
HUTH yCIBIIIAHHOE, YJIOBHUTH May3bl. B mpouecce u3nokeHus mnpenojaBaTeseM JEKIUH
CTYIEHT JIOJDKEH BBISICHUTH BCE HEIIOHSATHBIE BOIPOCHI. 3alIUCBIBATh COJIEPKAHUE JIEKIIUU
HYXXHO 0053aTeIbHO — 3alMCH TIOMOTAIOT MOAIEPKUBATh BHUMAHUE, CIIOCOOCTBYIOT TIO-
HUMAaHHIO W 3aIIOMUHAHMIO YCIIBIIIAHHOTO, TPUBONT 3HAHNE B CUCTEMY, CIy>KaT OMOPOM
JUI niepexojia k 0oJiee riIy0oKoMy caMOCTOSITEIbHOMY U3YyUEHHIO PeaAMETa.

MeTtoamueckue peKOMEHIANH 10 KOHCTIEKTUPOBAHUIO JICKITHIA:

— 3aIHUCh JIOJKHA ObITh CUCTEMHOM, MPEACTABIATh COOOM COKpAIEHHBIM BapuaHT
Jekuuu  npenogasarens. HeoOxogumo — ciymate, OOXyMbIBaTh M 3alMCHIBATh
OJTHOBPEMEHHO;

— 3amuch BEAETCS OYEHb OBICTPO, UYETKO, MO BO3MOXHOCTH KOPOTKHMH
BBIPAKCHUSMU;

— He IpeKpamias ciaylare »penojaBareis, HYKHO 3allUChiBaTh TO, 4YTO
HEOOXOMMMO yCBOUTH. Henmp3s 3ammceiBaTh cpa3dy Jk€ BBICKA3aHHYIO  MBICTh
npernoaaBaressi, cieayeT e€ MOHATh M IMOCIe 3TOTO KPaTrKo 3alrcaTh CBOMMH CIIOBaMH
WIN CJIOBaMU Npenojanareis. BaxkHo, yToObl B Hell He ObUT MOTEPSIH OCHOBHOM CMBICI
CKa3aHHOTO;

—MMEHa, 1aThl, Ha3BaHMsI, BEIBOBI, ONIPE/ICIICHUS 3aIIMCHIBAIOTCS TOUHO;

—cienyeT oOpaTUTh BHUMaHHE Ha O(OpMIICHHE 3aMuCH JIEKIUHU. [ KaKaoro
npeaMera 3aBoAuTca obOmas TeTpagb. OTIMYHBIM OT OCTaJbHOTO I[BETA CIEYyeT
BBIJICISITh  OTJIENBHBIC MBICIIM W 3aroJIOBKH, COKpaliath OTICNbHBIE CJIOBa U
NPEUIOKEHHSI, HCIIONB30BaTh YCIOBHBIE 3HAKW, OYKBBI JIATHHCKOTO W TPEYECKOTO
as(haBUTOB, a TAKXKE HEKOTOPBIE MPUEMBI CTEHOTPaUIECKOTO COKPAILECHHS CIIOB.

[TpakTrueckue 3aHATH 110 TUCHUILINHE «MaTeMaTuka» MpoBOIATCS 110 CXEMeE:

— YCTHBIH OMPOC TIO TEOPUH B HAYAJIE 3aHSITHS,

— pabora B rpymmax mo pa3pemeHnio pa3IudHbIX CUTYaIHi 10 TeMe 3aHATHS,

— PpelleHHe NPaKTUYECKUX 33/]ay;

— UMHJIWBUYaJbHbBIC 33/1aHUS ISl HOJATOTOBKH K MPAKTHUYECKUM 3aHSATHUSM.

Llenb mpaKTUYECKOTO 3aHATUS - HAYYUTHh CTYJCHTOB MPUMEHSITh TEOPETHUECKUE
3HAHUS TPU PEUICHUH MPAKTHYECKUX 33]1a4 HA OCHOBE PEANTbHBIX JTaHHBIX.

Ha mpakTudeckux 3aHATHIX Pe0o0IaIaloT CIeTyIOIINEe METOIbI:

—  BepOayibHBIE (MMPEOOIATAIOIINM METOJOM JOJIKHO OBITh OOBSICHEHHE);

- npakTuyeckue (MMChbMEHHBIC 31aHNUs, TPYIIIOBBIC 3aaHUS U T. 11.).

BaxabpIM 17151 CTyZICHTA SIBISETCS YMEHHE PAIMOHAIBLHO MOIOMPATh HEOOX OTUMYTO
yueOHyIo ureparypy. OCHOBHBIMU JIUTEPATyPHBIMUA NCTOYHUKAMH SIBIISTIOTCSI:

— Oubnuoreunsie Gpouasl pummnana Kyol'y;

— DJJIEKTpOHHAas OuOIMOTEeYHass cucTeMa «YHHBEPCHTETCKas OubinoTreka OH-
JIalH»;

— 3JICKTpOHHAs Onbamoreuynas cucrema MznarensctBa «JlaHby.
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[Tonck kHHUT B OMOIMOTEKE HEOOXOIUMO HAUMHATH C M3YYCHUS MPEIMETHOTO Ka-
Tajgora U CO3JaHusl CIIUCKa KHUT, MOCOOMI, METOIMYECKUX MATEepUaJIOB MO TEME H3yue-
Hus. [IpocMOTp KHMIM HaYMHAETCS C TUTYJIBHOTO JIMCTA, CIEAYIOIIEr0 MOCae 0OI0KKH.
Ha HéM 00BIYHO OMEIIAIOTCSI BCE OCHOBHBIE JIAHHBIE, XapaKTEPU3YIOIINE KHUTY: Ha3Ba-
HUE, aBTOP, BBIXOAHbBIC JIaHHbIE, JaHHbIe O Tepen3ganuu U 1.1. Ha o6opoTe TUTYIBHOTO
JUCTa NaéTcs aHHOTAIMs, B KOTOPOM yKa3bIBAaeTCs TEMaTHUKa BOIPOCOB, OCBEHIEHHBIX B
KHUTE, ONpeAeIsIeTcs KpYyr YiuTarenei, Ha KOTOpbIi OHa paccuuTaHa. bosbloe 3HaueHue
UMeeT MPEANCIOBUE KHUTH, KOTOPOE 3HAKOMUT YUTATENsI C INYHOCTHIO aBTOPa, UCTOPHU-
eil co3aHusl KHUTH, pacKpbIBaeT cojepkanue. [IpounB npeaucioBrue u moiayduB ooIiee
IPEJICTABJICHUE O KHUTE, CIeAYyeT 0OpaTUThbCa K oriaBiieHUto. OTiaBieHue KHUTU 3Ha-
KOMUT 00y4aeMoro ¢ COJIEp>KaHHEM U JIOTUYECKON CTPYKTYpPOW KHMIH, MO3BOJSET BBI-
OpaTh HY)KHBIN MaTepual JUIs u3ydeHus. ['oa u3JaHusl KHUTU MO3BOJISET CYJIUTh O HO-
BU3HEe Marepuana. Uem yarie kHUra u3gaéres, TeM OOJBIIYIO IIEHHOCTh OHA MpEJCTaB-
aseT. B xkHure Moryt ObITh IPUMEUYaHUs, KOTOPBIE COAEPIKAT Pa3IMYHBIE JOMOIHUTEINb-
Hble cBepieHus. OHM Te4aTaloTcss BHE OCHOBHOTO TEKCTa U PAa3bsICHSAIOT OTCNIbHBIE BO-
npockl. [IpenqmeTHbie u andaBUTHBIE yKa3aTeld 3HAYUTEIBHO OOJIETYAIOT MOBTOPEHUE
U3JI0’)KEHHOTO B KHUTre Marepuaia. B KOHIle KHUTM MOXKET pacroJjiararbCsi BCIIOMOTa-
TenbHbIA MaTepual. K HeMy 0ObIYHO OTHOCSITCSI MHCTPYKIMH, MPUIIOKEHUS, CXEMBI, CH-
TyalMOHHBIE 33/1a41, BOIPOCHI JUIsl CAMOKOHTPOJIS U T.I.

Jlyis nydinero npeicTaBICHHs] U 3allOMHUHAHUS MaTepuana IenecooOpa3Ho BeCcTH
3aMMCH U KOHCIEKTHI Pa3JINYHOTO COAEpKaHUs, a UMEHHO:

— MIOMETKH, 3aMEeUYaHusl, BbIJICJICHUE TJIABHOTO;

— TUJIaH, TE3UCHI, BHITTUCKH, [TUTATHI;

— KOHCTIEKT, paboyas 3anuch, pedepar, JokIad, JSKIUsI U T.1.

Yurarh y4eOHUK HEOOXOJUMO BAYMYMBO, BHUMATEIbHO, HE MpPOIyCKas TEKCTa,
CTapasch MOHITh KAKIYIO Ppa3y, OMHOBPEMEHHO pa3dupasi mpuMephl, CXeMbl, TaOJIHIIbI,
PHUCYHKH, puBeAEHHBIE B yueOHHKe. OJTHUM U3 BaKHEHIINX CPEACTB, CIOCOOCTBYIOIIMX
3aKpeIUICHUIO 3HAHUM, SIBJISETCS KpaTKas 3aluch MPOYUTAHHOIO MaTepuaja — COCTaBIIe-
HHUE KOHCIEeKTa. KOHCIeKT — 3T0 KpaTKoe CBSI3HOE M3JI0KEHUE CO/ACP)KaHUS TEMBI, ydeo-
HUKa WM €ro 4acTu, 6e3 moapoOHocTel U BTOpOCTeneHHbIX aetaneit. [lo cBoeit cTpyk-
Type ¥ MOCJEeI0BATEIbHOCTH KOHCIIEKT JOJIKEH COOTBETCTBOBATH IIaHy yueOHuka. [lo-
ATOMY Ba)KHO CHayalla COCTAaBUTH IJIaH, a IOTOM MUCATh KOHCIIEKT B BUJI€ OTBETA Ha BO-
npocsl 1iaHa. Ecnu yuyeOHUK pa3fenéH Ha HeOOoNbIINe O3ariaBieHHbIE YacTH, TO 3aro-
JIOBKM MOKHO pacCMaTpuBaTh Kak MYHKTHI IJIAHA, & U3 TEKCTa Ka)JOH 4YacTH CIENYET
3anMcaTh T€ MBICIU, KOTOPbIE PACKPBIBAIOT CMBICH 3arojoBka. TpeOoBaHUS K KOHCIEKTY:

— KPaTKOCTh, CKaTOCTh, 11€J€CO00Pa3HOCTh KaXKI0T0 3alMChIBAEMOI0 CJIOBA;

— COZIEpKaTeNbHOCTh 3allMCU- 3alMChIBAEMbIE MBICIU CIEAYeT (hOpMyaupoBaTh
KpaTko, HO ©Oe3 ymepba nns cmbicia. OObEM KOHCIEKTa, KaK TMPaBUJIO, MEHbIIE
M3y4aeMoro Tekcra B 7-15 pas;

—KOHCHIEKT MOXKET OBITh KaK MPOCTBIM, TaK M CIOXKHBIM IO CTPYKType — 3TO
3aBHCHUT OT COZIEpP KaHMS KHUTH U eI €€ U3yUEeHUS.

MeTtonuyeckue peKOMEeHAalUU M0 KOHCTIEKTUPOBAHUIO:

— MpeXJe YeM HayaThb COCTABIATH KOHCIIEKT, HY’)KHO O3HAKOMHUTBCS C KHMIOM,
IPOYUTATH €€ CHaYasla 10 KOHLA, IOHATh IPOYUTAHHOE;

— Ha 00JI0KKE TeTpaJy 3alMUCHIBAIOTCS Ha3BaHUWE KOHCIEKTHUPYEMOW KHUTH M UMS
aBTOpa, COCTABISAETCS TJIaH KOHCIIEKTUPYEMOTO TECTa;

— 3amKMCH JydYIlle AeNaTh MpH MPOYTEHWH HE OJHOTOo-ABYX al3aleB, a IIeJI0ro
naparpada Wi IJ1aBbl,
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— KOHCIIEKTUPOBAaHUE BEAETCS HE C LEJIbI0 UMETh ONpPEAENEHHBIN 3amucy, a i
Oosiee TNOJHOIO OBJAJECHUS COJACPXKAHMEM H3y4aeMOro TEKCTa, MOITOMY B 3aluCcAX
OTMEYAaeTCsl W BBIJIENSAETCS BCE TO HOBOE, MHTEPECHOE U HYXKHOE, 4TO OCOOEHHO
IPUBJIEKJIO BHUMAHUE;

— JOClie TOTrO, Kak CJejaHa 3alMCh Ccojep)kKaHus mnaparpada, miaBbl, clexyer
nepednTarb €€, 3aTeM CHOBa OOpaThCsi K TEKCTY U IPOBEPUTH CeO0sl, MPaBHIBHO JIU
U3JI0KEHO COZIEpKAHNUE.

TexHrKa KOHCIIEKTUPOBAHHUSA:

— KOHCIIEKTHUPYSl KHHUTY OOJbIIOro 00BbEMa, 3aluCh CIENyeT BECTH B 0OIIei
TeTpajiy;

— Ha KaXJOW CTpaHULE CJIEBA OCTABIAIOT NOJA IMPHUHOU 25-30 MM Ui 3anucu
KOPOTKHX IO/13aT'0JIOBKOB, KPATKUX 3aMe4aHH, BOIIPOCOB;

— Ka)kJ1asl CTaHULA TETPaIu HyMEpYyeTcs;

— JUIs1 TIOBBIIIEHNS YUTAEMOCTH 3aIIMCU OCTABJISIOT MHTEPBAJIBI MEKIY CTPOKAMH,
a03a1aMu, HOBYIO MBICIIb HAYMHAIOT C «KPACHOW» CTPOKH;

— TpA KOHCIIEKTUPOBAaHMHU IIMPOKO HCHOJB3YIOT Ppa3JIMYHbIE COKpAIEHHS H
YCIIOBHBIE 3HAaKW, HO HE B yIIEpO CMBICIY 3alMCaHHOTO. PekoMeHIyeTcs MpUMEHSITh
o0LIeyIOTpeOUTENbHbIE COKpallleHHus, Hampumep: M.0. — MOoXeT ObITh; ToC. —
rOCY/IapCTBEHHBIN; 1.0. — JOJKHO OBITh U T.1.

— HE CIeAyeT COKpallaTb NIMEHAa U Ha3BaHUs, KPOME OUYEHb YacTO IIOBTOPSIOIIMXCS;

— B KOHCHEKTE HE JOHKHO OBITh MEXaHMYECKOIO IEpEeNHChIBaHUS TeKcTa 0e3
IIPOAYMBIBAHMS €TI0 COIEP KAHMS U CMBICIIOBOTO aHAJIN3A.

CamocrosiTensHas paboTa CTYIEHTOB SIBJIseTcs BaxkHeWmed (opmoil yueOHO-
no3HaBaTelbHOro mnporecca. OCHOBHAs LIEJIb CaMOCTOSITENbHONW pabOThl CTyAEHTa MpPHU
U3YYCHUHM JUCHUIUIMHBI — 3aKpENUTh TEOPETUYECKUE 3HAHUS, IOJIYYEHHBIE B XOJ
JEKIIMOHHBIX 3aHATUH, a Takke CPOPMHUPOBATh NPAKTUYECKHE HABBIKM IOJTOTOBKH B
o01acTu MaTeMaTHKH.

CamocrositenbHass paboTa CTyA€HTa B IMPOLIECCE OCBOCHUS JTUCHUIUIMHBI
«Maremartrka» BKIIIOYAET:

—  H3YYEHHE OCHOBHOW WM JOTOJHUTEIBHOU JIMTEPATYPHI IO KYPCY;

—  paboTy ¢ IEKTPOHHBIMHU Y4EOHBIMU PECYpCaMu;

—  HW3YyYEHHUE MaTepuajoB NEPUOJUYECKON I1€YaTH, NHTEPHET PECYPCOB;

—  TOATOTOBKY K KOHTPOJIBbHOU padoTe;

—  WHJAUMBUJYaJbHbBIC U IPYNIOBbIE KOHCYIbTALUU M0 HanOoJiee CI0KHBIM BO-
IIPOCaM.

Ha camocTosTenbHyt0 paboTy CTyIeHTOB OTBOJIUTCS 36 4acoB yueOHOTO BPEMEHH.
Havanom opranuzanuu jr000i caMOCTOSITENIbHON paboOThl AOKHO ObITh MPUBUTHE Ha-
BBIKOB M YMEHUI TPaMOTHOU pabOThI ¢ yueOHON M Hay4YHOU JUTEpaTypoil. DTOT mporiecc,
B MEPBYIO OUYEPE]b, CBA3AH C HAXOXKIACHHUEM HEOOXOIMMOM JUIsl YCHEIIHOTO OBJIAJCHMS
y4eOHBIM MaTepuasnioM JutepaTypoil. CTyAeHT MOJKEH YMETh MOJIb30BaThcsl (poHIaMuU
OuOIMOTEK U cIpaBoYHO-OMOIMOrpadpuueckumu nM3AaHuAMU.CTYEHTHI IS MOJHOIEH-
HOT'O OCBOCHHSI y4€OHOTO Kypca JOJDKHBI COCTABIATh KOHCIIEKTHI KaK MPH MPOCIyIINBa-
HUU €ro TEOPETUYECKOM (JIEKIIMOHHOI) YacTu, TaK U MPU MOATOTOBKE K MPAKTHUYECKUM
(cemuHapckuM) 3aHATUSIM. JKenaTenbHO, YTOObI KOHCIIEKTHI JICKIIUI U CEMUHAPOB 3alu-
CBIBAJIMCH B JIOTUYECKOM MOCIIEOBATEIBHOCTH U3YYEHHS Kypca U COAEPKAINCh B OJJHOU
TeTpaau. Benenne KoHcmeKkTa sSBISETCS HEOOXOAMMBIM BUIOM Y4€OHOW NEATEIBHOCTH.
IToCKONBKY KOHCIIEKT:
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— B IIOJIJHOM 00bEME OLIEHMBAETCA KaK Pa3HOBUIHOCTh MMCbMEHHOI'O OTBETA Ha
U3y4aeMble BOIPOCHI;

— CHyXuT 0a30¥ JUIsi YCTHOTO OTBETa Ha CEMUHApE MO OJHOMY M3 BOIIPOCOB
paccMaTpuBaeMoro IUlaHa;

— CBEJCHUS U3 KOHCIIEKTa MOTYT BBICTYIATh B KaU€CTBE MCTOUYHUKA JOTIOJHEHUM
K OTBETaM JIPYTUX CTYACHTOB.

Opranuzanusi TEKyIIETO KOHTPOJS 3HAHWM, YMEHHU M HABBIKOB OOYyYarOIIUXCS
OCYIIECTBIISIETCSL IYTEM YCTHOTO ONpPOCa, MUCbMEHHBIX KOHTPOJIBHBIX PaboT, MOATOTOB-
K1 pedeparos.

Pedepar - nmpoaykT caMoCTOATENBHOM pabOTHI CTYAEHTA, MPEACTABIISIIONINI cOO0H
KpPaTKOE H3JI0KEHHE B MHUCbMEHHOM BHUJE IMOJYYEHHBIX PE3YJIBTATOB TEOPETHUYECKOTO
aHaJu3a OMNpeJeeHHON HaydHOU (y4eOHO-HMCCIIeIOBATENbCKOM) TEMBI, IJ€ aBTOp pac-
KPBIBAC€T CyTh UCCIEIYeMOM MpOOJIeMbl, IPUBOAUT PA3IUYHBIE TOYKU 3PEHUS, a TAKKE
coOcTBeHHbIE B3IIIAIbI Ha Hee.Pedepar olieHnBaeTcs Mo KOJIMYeCTBY 00paOOTaHHBIX HC-
TOYHHKOB, TIIyOWHE aHaIu3a MpoOJIeMBbl, KaueCTBE OOOCHOBAHUSI aBTOPCKOM IMO3HIIUH,
[JIyOMHE PAaCKPBITHUS TEMBI.

Jlis Hanucanus pedepara He0OX0IUMO BBIOpATh TEMY, COTIIACOBATH €€ C MPernoaa-
BaTelieM, N000paTh HECKOJIBKO UCTOYHHUKOB 10 TEME, BBHIIIOJHUThH aHAIN3 UCTOYHHUKOB IO
pelIeHnto npooiaemMbl, 000CHOBATh CBOIO TOUKY 3PEHUSI HAa PEIICHHUE TPOOIIEMBI.

®opMOif UTOTOBOTO KOHTPOJIS SBISETCA DK3aMEH. DK3aMEHAIMOHHBINA OUIET co-
JIEPKUT JIBa TEOPETHUECKUX BOMPOCA U 3a7a4y.
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7. OHEHOYHBIE CPEJACTBA JJIs1 KOHTPOJIA YCIIEBAEMOCTH

7.1. ITacnopT (poHIA OLIEHOUYHBIX CPEICTB

Ne KonTponupyemsle pasznesnsl (TeMbl) Kon KOH?:TJ::IPZ;MOH KOM™ | Haumenosanne OLIEHOYHOT'O Cpe-
n/n JMCIUTUTHHBI 5 CTBa
(unu ee yacTH)
DJeMEHTBI TEOPHH MHOKECTB. OK 2.IIK 3.1, IIK 3.2, IIK Y CTHBII 0mpoc, TecT,
L. 3.3,IIK 3.4, 11K 5.1, [IK 5.2. KOHTpOJIbHAs paGoTa
BenuuuHbl U UX U3MEpEHUs. OK 2.IIK 3.1, IIK 3.2, TIK
2. 3.3,1IK 3.4, TIK 5.1, TIK 5.2. Yerneiii onpoc, Tect
3 CucTemsl cUMCIEHUS. OK 2, TIK 5.2. Y CTHBII 0mpoc, TecT,
' KOHTpOJIbHAsA paboTa
A TekcToBas 3a/1aya U €€ pelIeHue. OK 2.IIK 3.1, IIK 3.2, TIK VeTHBIif onpoc, Tecr,
. 33,IIK 3.4, IIK 5.1, I[IK 5.2. KOHTDOBHAS PAGOTa
I'eomeTpuueckue Gpurypsl Ha OK 2,IIK 3.1, IIK 3.2, IIK .
3. IUIOCKOCTH U BIPOCTPAHCTBE. 3.3,1IK 3.4, TIK 5.1, TIK 5.2. YerHprit onpoc, Tect
[TpubamKxeHHbIe BEIYUCICHUSL. OK 2, IIK 5.2.
6. VYcTHBI onpoc, TeCT
MeTtoapl MaTEMaTHYECKOM CTaTH- OK 2, TIK 5.2.
7. CTHKIL YcTHBIN onpoc, TECT
DneMEeHTHl UCTOPUH MaTEMaTHKH. OK 2.IIK 3.1, TIK 3.2, TIK
8. 3.3,1IK 3.4, TIK 5.1, TIK 5.2. Pedepar, Tect

7.2. KpuTepum OlleHKH pe3yJIbTATOB 00y4YeHUs!

Pe3ynbraTel 00yueHUs OLEHUBAIOTCS 110 TPAAUIIMOHHOM ILIKaJIe:

«OTJIMYHO» BBICTABJISACTCS CTYJICHTY, I0KA3aBIIEMY BCECTOPOHHHE, CUCTEMATHU3U-
poBaHHbIE, TNIyOOKHE 3HAaHUS y4eOHOM MporpaMMbl JAUCHUUILIMHBI U YMEHUE YBEPEHHO
NPUMEHATh X Ha MPaKTUKE NPU PELICHUM KOHKPETHBIX 3a]a4, CBOOOJHOE U MPaBHJIb-
HOE 000CHOBaHUE MPUHSTHIX PEIICHMUIA;

«XOPOILI0» BBICTABIISIETCS CTYICHTY, €CJIM OH TBEPAO 3HAET MaTepuai, IPaMOTHO U
I10 CYILECTBY U3JIaraeT €ro, yMeeT IPUMEHTH IIOJy4YECHHbIC 3HAaHUs Ha NIPAKTUKE, HO J10-
IIyCKaeT B OTBETE HJIM B PEUICHUU 3a/1a4 HEKOTOPbIE HETOYHOCTH;

«YHAOBJIETBOPHUTEJBHO» BBICTABIISIETCS CTYACHTY, TOKa3aBlIeMy (hparMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWM, HEOCTATOYHO MpaBUIIbHbIE (OPMYITHPOBKH 0a30BBIX
MOHATUM, HAPYIICHUS JIOTMYECKOW IIOCIENO0BATEIBHOCTU B U3JI0OKECHUU IPOTPAMMHOIO
MaTepuaia, HO IpU 3TOM OH BJIaJIe€T OCHOBHBIMH pa3jielaMu y4eOHON MporpaMMbl, He-
00XOJIMMBIMU I TajJbHENIIero oOy4eHus 1 MOKET MPUMEHSTh MOTyYeHHbIE 3HAHUS 110
o0pas3lly B CTaHJIapTHOW CUTYallHH;

«HEeYJIO0BJIETBOPHUTEIbHO)» BBICTABISICTCS CTYACHTY, KOTOPBIH HE 3HAaeT OONbIIei
YacTH OCHOBHOIO cojJiepKaHHs y4eOHOIl mporpamMmbl AUCIHUIUIMHBI, JOIYCKAaeT IpyObie
OIMOKK B (OPMYIHPOBKAX OCHOBHBIX MOHATHIA JHUCUUILIMHBI U HE YMEET UCIOJIb30BaTh
IIOJIyYEHHBIC 3HAHUS [IPU PELICHUN TUIIOBBIX IPAKTUYECKUX 3a/1a4.

7.3. OneHo4HbIe CPEACTBA JJIS1 NPOBeIeHUs TEKylIel aTTeCTANNN
Texymuii KOHTPOJIb TPOBOAUTCS B hopMe:

-(ppoHTaNBbHBIN YCTHBIN OIPOC;
-IIUChMEHHAsI KOHTPOJIbHAsI paboTa;
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- TECTUPOBAHME;
- 3amuTa pedepara.

. IIpumepsl
®opma IIpaktnyeckuit | JIMuHBIE KauecT- puMeEp
3Hanus Vmenus OLICHOYHEIX
aTTecTAIH OIIBIT Ba CTY/ICHTA cpescTs
VYeraeiit onpoc | Korrpons 3Ha- | Omenka ymenns | Ouenka HaBwl- | Onenka cmoco0- | KoHTponbHbIE
10 TEMaM HU [0 TeMe | pa3nuyarh KOH- | KOB pPabOThl C | HOCTH OMNEpPaTHUB- | BOMPOCHI IO
(onpenenenus, KPETHBIC IIOHATHSI, | KOHCIIEKTaAMHU HO M KayecTBEH- | TeMaM Mpuia-
TeopeMbl, Tmpa- | GopMyaHpOBaTH JCKIMA W Tpak- | HO OTBEYaTh HA | raroTcs
BHJIA) OTpeIeIICHUs U | THYECKMX 3aHs- | IIOCTaBJICHHLIE
MpaBuja, JOKa3bl- | THH, C Y4eOHH- | BOIPOCHI
BaTh TEOPEMBI KOM
IIucemenHas KouTtpons 3Ha- | Ouenka ymenns | Ouenka HaBbl- | OneHka crnoco0- | KoHTponbHbIC
KOHTPOJIbHAS HUI TI0 TeMme | pasmuyaTh KOH- | KOB pa0OThl C | HOCTH OIEPaTUB- | pabOTHI o
pabora (onpenenenus, KPETHBIC IIOHATHSI, | KOHCIIEKTaAMHU HO M KayecTBEH- | TeMaM Mpuiia-
TeopeMsl, Tpa- | GpopmynupoBarh JeKIUI W Mpak- | HO OTBEYaTh HA | TAlTCA (B
BHJIA) orpe/ieIeHUsI M | THYECKMX 3aHfA- | IIOCTABIEHHBIE DOC)
npaBUiia, JIOKa3bl- | THH, ¢ y4eOHHU- | BOMPOCHI
BaTh TEOPEMBI KOM
3amura KouTtpons 3na- | Ouenka ymenns | Ouenka HaBbl- | Onenka cmoco0- | Tembr  pede-
eepara HU [0 TeMe | aHaIM3UPOBATH, KOB paboOThl C | HOCTH K CaMmo- | paTOB Mpuia-
pewep (oTmenbHBIE 0000IIaTe U CHC- | JIUTEPATYpPHBIMU | CTOSTENBHOU rarrTcs
BOIPOCHI MaTre- | TEeMaTU3UPOBATh HUCTOYHHKAMM paboTe u aHATU3y
puaina) MaTepHal 1o TeMe JUTEPATyPHBIX
HNCTOYHHUKOB
TectupoBanue | Kontpons 3Ha- | Onenka — ymenui | Onenka HaBbl- | Ouenka crnoco0- | Bompocst
HUI 10 BCEMy | IPUMCHSITH TEOpe- | KOB PabOTBI C | HOCTH OIEPATHB- | MPUIATAIOTCS
Kypcy THYECKHE  3HAHHUSA | KOHCIEKTaMH HO M KadecTBEH-
JUISL PeLICHUsI TIpaK- | JISKIMH W Tpak- | HO OTBeYarh Ha
THYECKHUX 3a1a4 TUYECKUX 3aHA- | IOCTABIEHHBIE
THI, ¢ y4eOHH- | BOPOCHI
KOM
IIpuMepHBbIe BONPOCHI ISl YCTHOI'O ONPOCa
1. Crioco0nI 3aJ1aHUSI MHOYKECTB.
2. OTHOLIIEHUST MEXKTY MHOKEeCTBaMH. [I0AMHOKECTBO AaHHOIO MHOECTBA.
PaBHbIe MHOXXECTBA.
3. HO,Z[C‘-IGT yucia NoAMHOXECTB 3a1aHHOI'O MHOKECTBA.
4 [Tepeceuenne nu 00beTMHEHUE MHOKECTB.
5. Brruntanue u qonoJiHeHHE MHOYKECTB.
6. JlekapTOBO IPOU3BEAECHUE IBYX U HECKOJIBKHUX MHOKECTB.
7. [Tonsitne BennuuHbl. [1oHATHE N3MEPEHNS BETUYHHBI.
8. Ornpenenenne MoNOKUTEIbHON CKaIIPHON BeMnYuHbl. OJHOPOJHBIE U pa3-

HOPOJHBIEC BEJIUYMHBI.
9.ITo3uIMOHHBIE U HEMO3UIIMOHHBIE CHCTEMBI CUUCIIEHUSI.
CtpyKkTypa TEKCTOBOH 3a/1aun. Y CJIOBUS U TPEOOBaHUS.
Dtanbl peleHus 3a/1aun: aHallnu3, IOUCK PELICHUs], OCYIIECTBICHNUE IJIaHa
peuieHus, IpoBEpPKa.
[Tpuembl ananuza, pa300p TEKCTa 3a/1a4 OT YCIOBUHN K TPEOOBAHUSAM U OT
TpeOOBaHUM K YCIOBUSIM.

10.
11.

12.
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13.  Ilpuemsbl noucka pemnieHus 3aaaud. MojaenupoBaHue Mpy perieHuu 3a/1auu:
MOHITHE MaTEMAaTUYECKON MOJIEN U MaTEMaTHYECKOTO MOJIEIMPOBAHUS KaK METO/a
pelIeHus 3a/1a4u, BUJIbI Mojieliel (TpeAMETHBIE, rpaduuecKue, 3HaKOBBIE U JIP.).

14. Cxemaruueckas 3amuch, TabinyHas 3anuch. CrocoObl oopMiieHus perie-

HUS.

15.  IIpueMbl IpOBEPKHU pPELICHHUS.

16. T'eomerpuueckue GUrypsl Ha IIOCKOCTH.

17.  TI'eomerpuueckue GUrypsl B IpOCTPAHCTBE.

18.  IlpubmmwkeHHble 3HaUeHUS BeanuuH. OKpyTIIeHHE.

19.  TlorpemHoctu npubamxkeHuil: ICTOYHMKN U BUBI TOTPEIIHOCTEN/

20.  AOconroTHas ¥ OTHOCUTENbHAS TOTPEIIHOCTb.

21. T'enepanpHas COBOKYIIHOCTb U BBIOOPKA.

22.  Craructuueckuil psan. I'padudeckoe npeacTaBieHue CTaTUCTUYECKUX Psi-
JIOB.

23.  TloHsTHE O CTATUCTUYECKOM TUIIOTE3E.
24.  CraTucTH4ecKue KpUTEPUHU POBEPKU HYJIEBOW THIIOTE3HI.

[IpumepHbIe 3a1aHUs AJ51 NMCbMEHHBIX KOHTPOJBHBIX PadoT

1. Pyuka B 2 pa3za nopoxe KapaHjaiiia, a CTepka B 3 pa3a JelIeBlie KapaHalla.
Pyuka, kapangam u crepka BMecte ctost 400 py6ueit. CkosbKo CTOUT cTepka?

2. Ha aByx Tapenkax nexaino 9 cnus. Korga ¢ o1HOW Tapenku B3sJIU OJIHY CIIU-
BY, TO Ha 3TOH Tapeyke ocTajaoch CIuB B 3 pasa Ooiblie, yeM Ha Apyroi. CKOIbKO CIUB
OBLIIO Ha KaXA0U Tapeke?

3. U3 nByX ropoJioB, pacCTOSIHUE MEXAY KOTOPHIMHU 960 KM, BBILIIN OJHOBpE-
MEHHO HaBCTpEUy APYT APYTry Ba M0€37a U BCTPETUIINCH Yepe3 8 4acoB MOCIE BhIXOA.
Haiimute ckopocTh Kaxa0ro moesza, eciau OJuH IPOXOJUT B yac Ha 16 kM Oorblie py-
roro.

4. U3 nByx ropoJioB, pacCTOSIHUE MEXAY KOTOPhIMU 260 KM, OZHOBPEMEHHO BbI-
eXaJu JiBa 1oe3/ia B 0JIHOM HampaBiieHnu. CKOpoCTh mieAmniero Bruepean moesna 50 km/d,
a BToporo — 70 km/4. YUepe3 kakoe BpeMsl OJIMH MOE3]] JOTOHUT APYTron?

5. Haiitu o0beaguHEHNE, TIEpECeUeHUE, Pa3HOCTh MHOXKECTB A U B:

a) A — MHOXECTBO BCE€X HaTypaJIbHbIX YHCEJ, KPAaTHBIX 5; B — MHOXECTBO Bcex
HEYETHBIX HAaTypaJIbHBIX YHCEI,;

0) A={a,b,c,d,e.f}, B={b,fk,t};

B) A={x| -2< x <5}, B={x| 1<x<7}. N300pa3uTh Ha YNCIOBON MPSIMOIA.

6. Haiitn nonoinHenue MHOKecTBa B 10 MHOXKecTBa A:

a) A={1,3,17,25,94,100}, B={3,25};

0) A={x| -2<x <5}, B={x| 1<x<7}. N300pa3uTh Ha YNCIOBOU MIPSIMOA.

7. BeinmummTe Bce moAMHOXKecTBa MHOXKecTBa P={2,7,12,17,22}. Ckonbko ux?

8. M3obpasute, ucnonb3ys Kpyru Ditepa, cleyrole MHOXKeCTBa:

a) A\(BUC) 6) A\(BNC) B) (A\B)UC r) (A\B)NC

n) (AUB)NC e) (AnB)uC x) A\ABNCUA

9. Haiinute AeKapTOBO MPOU3BEACHUE MHOKECTB:

A={1,2,3,4}, B={a,b}, C={2,5}.

10. YuutbiBasi CMbICI CYMMBI, pa3HOCTH, POU3BEJAEHUS, YACTHOTO HATYPAJIbHBIX
YHCEeJ, MOJTYYCHHBIX B PE3YJIbTaTe U3MEPEHUSI BEJTUYHMH, U UCTIONB3Ys GopMyIbl Mg((A)=
mg(A)-mg(E) 1 mg(B)= mg(A)-X, peminTh ciienyromue 3a1aun:
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a) Umeercsa 400 xouder. Tpebyercs pacdacoBaTh ux B KOpoOku, o 40 koHpeT B

KOKJIYIO.
0)

CKOJIBKO TTOHaI00UTCS KOPOOOK?
[Tone umeet miomaas 8 rekrapoB. CKOJIBKO TOHH KapTodens coopalid co BCEro

OJIS1, €CIM € KaXI0T0 TeKTapa coOpayv o 2 TOHHBI?

11.

3anuimTe Ynciaa B pUMCKOM HyMepaluu:

746, 279, 3467, 999.

12. TlepeBeanTe unciia U3 pUMCKON HyMEpPAIUIO B apaOCKYIO:

MMCDLXXXIII, DCXXVII, CMLXIV.

13. IlepeBeauTe yncna B IECATUUHYIO CUCTEMY CUMCIICHUSA:

21534, 14205, 7315, 10110,.

14. TlepeBeauTe yncina U3 AECATUYHON CUCTEMBI CUHCIIEHUS B S-UYHYIO U CHIEIIAM-
Te npoBepky: 214, 782, 103.

IIpumepHbie TeMbI pedepaToB (10KJIAT0B), HCCIETOBATEIHCKHX MPOEKTOB

XA W=

—_ = = = = = \©
N W~ O

1.

I'eometpus B [IpeBHem Erurnre.

I'eomerpus B [IpeBHem Basunone.

I'eomerpus B peBHent Muaun.

I'eometpus B JIpeBuem Kurae.

I'eometpus B peBneii [ perun.

HeeBKina0BbI TEOMETPUMN.

Hcropuueckoe pa3BUTHE MPEICTABICHUE YEJIOBEKA O YHUCIIE.
CrapuHHbBIE MEPHI.

['eomeTprueckre BETUINHBI U CTIOCOOBI UX BHIYUCIICHHS.

. Apudmernueckue neiCTBUS HAJ YUCIAMH B PA3JIMYHBIX CUCTEMAX CUUCIICHUS.
. PuMckas Hymepanusi.

. [IlpuMeHeHre ABOMYHOM cCHCTeMbI cunciieHus: B nHpopmaruke. Anredpa bys.
. Cratuctrueckas 00paboTKa JaHHBIX SKCIIEPUMEHTA.

. 3aaun Ha COBMECTHYIO paboTy U 3a7auu 0 OacceiHe.

. 3ajauM Ha CMeCH, CIUIAaBbI, PACTBOPHI.

IIpumepHbIe TecTOBBIE 3aJaHNUS

TCOplIH MHOXCCTB BO3HHKIA

2.

Oy

3.

1 B 11l Beke 10 H. 3. 4 B XX Beke
2 B koHuUe XIX Beka 5 B VI Beke.
3 B XVII Beke

[HUM H3 co3naresie TEOPHH MHOXKECTB ABJIACTCH

1 I'eopr Kanrtop 4 [ludarop
2 H. HU. JloGauesckuii 5 Esxaua.
3 Apxumen

C |L‘\[¢H Ibl MHOXECTBA OCTATKOB OT JEJICHUS YHUCE Ha 3 — 3TO TOJILKO

143210 4 3,21
2 3,2 {] 52,1
3 2 I,(]

29



4,

DneMeHTaMH MHOXECTBA KBAAPATOB SB/ISIOTCS
1 poMOBI ¢ IPAMBIMH YIJIAMM 4 npAMBIE YIJIbI
2 mobbie MPAMOYTOIbHUKH 5 KyOBbl.
3 CcTOpOHBI KBajpaTa

3.

TepmuH, KoTOpbIN 0003HAYACTCSH CUMBOJIOM €, — 3TO
1 He NpUHAUICKUT 4 obbenuHeHHe
2 NOIMHOXECTBO 5 nepeceueHue.
3 npuHaINEKHUT

6.

Ecan xaxap1ii 31eMEeHT MHOKECTBA A SBIISIETCS DJIEMEHTOM MHOXKecTBa B,
TO A 1 B HaxXoaaTCsS B OTHOIIIEHUH

1 paBeHCTBA M BKJIIOYEHMSI 4 BKIIOYEHHUS
2 He nepecekawTcs 5 paBeHCTBa.
3 nepecevyeHus
7.
B oTHOWEHUH nepecedeHnsi HAXOAATCH MHOXECTBA
1 {3,4} u {5, 6} 4 {34} u {35)
3 {34} n {3, 4) 5 {34} u {3}.
2 (3,4 u{3,5)
8.
B otHomennu BrmovyeHus Haxoaares {1, 3,5, 7} u
1 {9, 11,13} 4 {3, 35}
2 {3,5,7,9} 5 {13, 57}.
3 (7,11}
0.
OT Kakoro Hapoja MPUILIO K HaM CJIOBO «IH(pay:
lapaGb1 4xuTan1bl
2rpeku S BaBUIIOHSHE
3puHUKHUNALIBI
10.

Ha3Banne maremaTudeckux ucuuciieHui calculus ¢ 1aTHHCKOTO MEPEBOIUTCS KaK:
lcueT KamemkamMu 4cuet npobeit

2KaNbKYIATOP S BeIUNCIICHUE

3nepecuer npeaMeToB

7.4. OnleHOYHbBIE CPeICTBA JJIA POBEACHUSA NPOMEKYTOYHON aTTecTAluM

. IIpumepsr

®opmMma aTTe- [IpakTuueckuit JInyHbIe KauyecTBa

3HaHus VYMmenus OILICHOYHBIX
CTalMHu OITBIT CTyJEHTa

CpEelCTB

DK3aMeH KoHuTpo:s 3Ha- Ouenka ymenust | OlueHKa HaBBIKOB Ouenka criocooHo- Bomnpocsr:

HHUA 0a30BBIX IMIOHUMATh CIIe- JIOTUYECKOTO CO- CTH TPaMOTHO Y YeT-

. TIPUIIATAOTCS
MOJIOKEHUH B [UATBHYIO TEP- | TMOCTABJICHUS U KO M3JIaraTth MaTepH-

30




obnactu Mare-
MATUKH

MUHOJIOTUIO

XapaKTCPUCTHKH
00BEKTOB

all

OreHka yMEeHHUS
pelaTh TUIO-
BBIE 3a]1a4H B
o0Jj1acTH MaTe-
MAaTHUKU

OreHKka HaBBIKOB
JIOTUYECKOTO
MBIIUICHUS TPH
pelIeHUH MaTeMa-
THYECKUX 3a1a4

Ouenka crrocooHo-
CTH TPAMOTHO U YeT-
KO U3JIarath X0
peIIeHUs MaTeMaTH-
YECKHUX 3a1a4 U UH-

3amaun pu-
JIararoTCs

TepIPEeTUPOBAThH
pe3yabTaThl

7.4.1. le/IMepﬂble BOIIPOCHI NJIA ITPOBEACHUSA HpOMe)I(yTO‘{HOﬁ arTrecranuu

1. CmocoOsl 3a1aHNUsI MHOJKECTB.

2. OTHoOmIEHUs MEXIy MHOXecTBaMmH. [l0JIMHOXKECTBO JaHHOTO MHOXKECTBA.
PaBHbBIE MHOXKECTBA.

3. Iloacuet umciia MOAMHOKECTB 3aJJaHHOTO MHOYKECTBA.

4 [Tepeceyenue u 00beTMHEHIE MHOKECTB.

5 Brruntanue v JOIOJIHEHHE MHOKECTB.

6. JlexkapTOBO MPOM3BEACHHUE ABYX U HECKOJBKUX MHOKECTB.

7.  llonsTue BenuuuHbl. [loHATHE U3MEPEHUS BETUYHUHBI.

8.  OmnpeneneHue MOJIOKUTEIBLHON CKaISIpHONW BeauduHBI. OTHOPOIHBIC U pa3-
HOPOJHBIC BETUIHHBI.

9.11o3uIMOHHBIE U HETTO3UITMOHHBIE CHCTEMBI CUHCIICHHS.

10. CrtpykTypa TEKCTOBOH 3a/1au. Y CIOBHS U TpeOOBaHMUS.

11. Drambl pemieHus 3aJaudd: aHANU3, TIOMCK PEIICHUsS, OCYIIECTBIICHHE TUIaHA
perieHus1, IpoBepKa.

12. Tlpuemsl aHanuza, pa300p TEKCTa 3a7a4ydl OT YCIOBHM K TpeOOBaHHSIM U OT
TpeOOBaHUH K YCIOBUSIM.

13. Tlpuemsbl noucka pemieHus 3aaadyd. MoaeIupoBaHue MPU PEIICHUH 3aauu:
MOHSATHE MAaTeMaTHYECKOW MOJENM M MaTEMaTHYeCKOTrO MOJCIMPOBAHMS KaKk METoAa
peIIeHUs 3a/1au, BUJIBI MOJIeNIel (TTpeAMeTHBIE, rpadyuuecKue, 3HAKOBBIC | JIP. ).

14. Cxemarmueckas 3amuch, TabmuuyHas 3amuch. CriocoObl oopMieHus pere-
HUSL.

15. IIpuembl NpoBEPKHU pELICHMUS.

16. Teomerpuyeckue GUTrypsl Ha TUIOCKOCTH.

17. Teomerpuueckue GUrypsl B mpoCTPaHCTBE.

18. IlpubnukeHHble 3HaUeHUs BeIUYrH. OKpyTIIeHUE.

19. TlorpemrHoctu mpubauxkeHui: ICTOYHUKN U BUBI TOTPEITHOCTEH/

20. AOcomnroTHas 1 OTHOCUTENbHAS OTPEIIHOCTb.

21. TenepanbHas COBOKYIHOCTb U BbIOOpKA.

22. Cratuctuueckuit pan. I'paduueckoe mpeacTaBieHHe CTaTUCTUUYECKUX Psi-
JI0B.

23. TloHsTHE O CTATUCTHYECKOM TUIIOTE3E.

24. CraTHUCTUYECKUE KPUTEPUU MTPOBEPKHU HYJIIEBOW TMIIOTE3HbI.

25. Dranbl pa3BUTHUS MOHSATUN HATYPAIBHOTO YKCIIA U HYJIS.

26. Pacuupenue npeacTaBieHUs YEI0BEKA O YHCIIE B XOE IBOJIIOIUU.

27. Hcropus co3maHus CUCTEM €IUHUI] BEJIMYUHBI.

28. Hcropus pa3zButusa reoMetrpur. ['eoMeTpuueckue 3HAHHUS B JAPEBHUX I[MBU-
nu3auusx. PazButre reoMeTpun B HOBOE BpEMSI.
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7.4.2. IlpuMepHbIe 3a1a4u /I IPOBeAeHUS IPOMEKYTOUYHOM aTTecTalun

1. Haiitu o0beanHEHHE, TIEPECEUEHUE, PA3HOCTh MHOXKECTB A 1 B:

2. a) A — MHOXECTBO BCEX HATYpaJIbHbIX YHUCEN, KpaTHBIX 5; B — MHOXecTBO
BCEX HEYETHBIX HATypaJbHbIX YHCEII,

3. 0) A={ab,c.d,e.f}, B={b,fkt};

4. B) A={x|-2<x<5}, B={x] 1<x<7}. M300pa3uTh Ha YUCIIOBOU MPSIMOM.

5. Haiitu nomondenue MHOkecTBa B 10 MHOXKecTBa A

6. a) A={1,3,17,25,94,100}, B={3,25};

7. 0) A={x| -2<x <5}, B={x| 1<x<7}. 300pa3utTh HA YUCIOBOI MPSIMOII.

8. BreimummuTe Bce moamMHoOXKecTBa MHOKecTBa P={2,7,12,17,22}. CKoJIbKO HX?

9. MW3oOpasuTte, UCMoNb3ys Kpyru Disiepa, cleyone MHOXKECTBA!

10. a) A\(BUC) 06) A\(BNC) B) (A\B)uC r) (A\B)nC

11. 1) (AuB)NC e) (AnB)uC x) A\ABNCUA

12. Haitngute nexapToBO MPOU3BEACHUE MHOXKECTB:

a. A={1,2,3,4}, B={a,b}, C={2,5}.

13. YuuteiBas CMBICII CyMMBI, Pa3HOCTH, IPOU3BEICHHUS], YACTHOI'O HATYPaJIbHBIX
Yrcell, MOJYYeHHBIX B Pe3yJIbTaTe U3MEPEHUS BEIMYUH, U UCTIONB3Ys PopMyIbl mg((A)=
mg(A)-mg(E) 1 mg(B)= mg(A)-X, pelIuTh cleayronme 3a/1auu:

14. a) Umeetcs 400 xouder. Tpedyercs pachacoBaTs ux B KOpoOku, mo 40 KoH-
det B kaxayro. CKOJIbKO MOHAT0OUTCSI KOPOOOK?

15. 6) Ilone umeet miomans 8§ rekrapoB. CKOIBKO TOHH KapTodens codpaiu co
BCETO I0JIfA, €CJIH C Ka)KJI0r0 reKrapa coOpaiy mo 2 TOHHBI?

16. 3anumure ynucna B pUMCKON HyMEpaLuu:

a. 746,279, 3467, 999.

17. TlepeBeauTte yucia U3 pUMCKON HyMepalrio B apaOCKYIo:

a. MMCDLXXXIII, DCXXVII, CMLXIV.

18. TlepeBeauTe unciia B I€CITUUHYIO CUCTEMY CUHCIICHHUS:

a. 21534, 14205, 731g, 10110,.

19. TlepeBeauTe unciia U3 JECATUYHON CUCTEMBI CUUCIICHUS B S-UUHYIO U CHENIai-
Te mpoBepKy: 214, 782, 103.

20. Pyuka B 2 pa3a nopoke KapaHjalla, a CTepka B 3 pa3a JeuieBie KapaHjamia.
Pyuka, kapannam u crepka BMecte ctost 400 pyo6seit. CKoJIbKO CTOUT cTepKa’?

21. Ha nByx Tapenkax jexano 9 ciaus. Koraa ¢ onHON Tapesku B3sUIM OAHY CIH-
BY, TO Ha 3TOM TapeKke OCTajoCh CIMB B 3 pa3a Oomblie, yeM Ha Jpyroi. CKOJIbKO CIUB
OBLIIO Ha KaXKI0U Tapeike?

22. U3 AByX TOpOJOB, pacCTOSAHME MEKIAY KOTOPBIMH 960 KM, BBIIIIM OJHOBpE-
MEHHO HaBCTpeuy JIPYT APYTy JBa MOE€3/1a U BCTPETUIHCH Yepe3 § 4acoB MOCie BBIXO/A.
Haiinure ckopocTh KaXkJ0ro Mmoe3/a, €clid OJUH MPOXOAUT B yac Ha 16 kM Ooiblie apy-
roro.

23. U3 aByX ropoJioB, pacCTOSIHUE MEXAY KOTOpbIMU 260 KM, OTHOBPEMEHHO BbI-
exaju J[Ba Mmoe3qa B 0JJHOM HampapiieHnd. CKOpOCTh IIeAmero pnepeau mnoesaa 50 km/4,
a BToporo — 70 km/4. Uepe3 kakoe BpeMsi OJIMH MOE3]] IOTOHUT APYroii?
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8. JOHOJHUTEJBHOE OBECIIEYEHUE JUCHUIIJIMHBI
IMpuaoxenue 1. Kparkuii KOHCHEKT JEeKIUU
Tema: MHOxecTBO. OTHOIIEHUS U ONIEPALIMU HAJ MHOKECTBAMU

[Lman
1. [TonsiTHE MHOKECTBA U 3JIEMEHTOB MHOKecTBa. KoHeuHbIe U OeCKOHEUHBIE
MHOkecTBa. CiocoOwI 3a1aHuss MHOXECTB. [lycToe MHOXKECTBO.
2. PaBubie MHOKecTBa. [logMHOXKecTBa MHOXKeCTBAa. OTHOIICHNE BKITIOUCHHS
MHOKECTB.
3. Onepanuu HaJl MHOKECTBAMU: 00bEIMHEHNE, TIepecedeHe, pa3HOCTh MHO-
xecTB. J{uarpammsl Diinepa-Benna.

1.IToHaTne MHOKECTBa W DJIIEMEHTOB MHOXKecTBa. KoHeuHbIE U 6CCKO-
HeuHbIe MHOKecTBa. CriocoOblI 3a1anusi MHOXKECTB. [IycToe MHOKECTBO.
MHOKecTBO B MaTEMATUKE He onpeaensieTca Yepes NpoCTble NMOHATUSA, TaK Ke KaK He onpe-
AEeNATCA NOHATUSA KUMCI0», KTOYKA», «KNNHUAY. [POCTO roBOPAT, YTO MHOXKECTBO COCTOUT U3
3/IEMEHTOB.

NHTYUTUBHO NoJL mMHOMecmeombynem NOHMMaTb COBOKYMHOCTb ONpeaeseHHbIX OA4HO-
POAHbIX BMOJIHE Pa3/IMYMMbIX 0OBEKTOB, pacCMaTPUBAEMYHO KaK eauHoe Lesnoe.

MOKHO rOBOPUTb O MHOXECTBE CTY/IbeB B KOMHATEe, MHOMECTBE OPUCTOB B I. Ps3aHu,
MHOecTBe MoJenel NponsBoACTBEHHbIX MPOLECCOB, MHOMECTBE CTYAEHTOB B rpynne, MHO-
YKECTBe HaTypa/ibHbIX YNCes, MHOXKecTBe ByKB B andaBute 1 T.n.

Mpn 3TOM O MHOYKECTBE MOXHO BECTU peyb TO/IbKO TOrA4a, Koraa aN1emMeHTbl MHOXEeCTBa pas-
AUYUMbI MexXay coboli. Hanpumep, Henb3s roBOPUTb O MHOXECTBE Kanesb B CTakaHe BOApbI,
TaK KaK HEBO3MOMKHO YETKO M ICHO YKa3aTb KaXAyto OTAE/IbHYIO Kanto.

OTaenbHble 06bEKTbI, U3 KOTOPbIX COCTOMT MHOECTBO, Ha3blBalOTCA 3a1emeHmamu MHO-
Hecmea.'Tak, umdpa 3 a1eMeHT MHOXKECTBA HaTypasibHbIX YMces, a bykBa 6— 3/1eMeHT MHO-
»KecTBa byKB pyccKkoro andasuTa; NPOU3BOACTBEHHbIN NPOLLECC — 3/IEMEHT MHOXKECTBa BCeX
9KOHOMMYECKUX NPOL,ECCoB.

O6uwmm o603HaYEHNEM MHOXKECTBA CAYXKMUT napa GUrypHbix cKobok {}, BHyTpn KOTOpPbIX
nepevucaalomMca 3N1eMeHTbl MHOMecTBa. [nA 0603HaYeHUA KOHKPETHbIX MHOMECTB 06bIYHO
MCMNONb3YIOTCA Pa3/inyHble MPonuUcHbie BykBbl A, S, X,...M1M NponucHble BYKBbI C MHAEKCAMMU
Op/l,,... Ana 0603HaYEHUSs SNEMEHTOB MHOXKECTBA B 0OLIEM BMAE UCMO/b3YIOTCA Pa3nYHble
CTPOYHbIe BYKBbI @, S, X,...UIN CTPOYHbIE BYKBbI C UHAEKCAMMU P dy,....

ToT daKT, UTo MHOXKecTBO [1 COCTOUT U3 3/IEMEHTOB dj,.... d, 3aNUCbIBAETCA C/eayoWMm
obpasom:

N =(a,a;...... a,,l).

NS yKasaHua TOro, YTo HEKOTOPbIM 31eMeHTa ABAAETCA 3/IEMEHTOM MHOXecTBa 5, mc-
No/Ib3yeTcs CMMBOJI MPUHALNEKHOCTU 3IEMEHTA MHOXECTBY «e». 3anucbd e SO3Ha4YaeT, YTo
3/IEMEHT a NPUHAdAeXum MHOXKeCTBY 5, a 3anMcbx 1 5 03HAYaeT, YTO 3/1IeMeHT XHe MPUHao-
s1eum MHOecTBy 5.

3anucblo

S
v Xph

NoNb3yrTCA AN1A COKpaLleHNA 3anncu
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x1€5,%,05,.......... n,es.

MHoKecTBa ObIBalOT KOHEYHbIMU U BECKOHEYHbIMM.

MHOeCTBO Ha3blBAaETCA KOHEYHbIM,EC/IN YNC/IO €r0 3/1IEMEHTOB KOHEYHO, T.€. eC/n cylle-
CTBYeT HaTypasibHoe 4ncio J1'. ABNAIOLWEeeca YNCIOM SN1eMEHTOB MHOMecTBa. MHOMeCcTBO Ha-
3blBaeTCA 6@CKOHeYHbIM,EC/V OHO COAEPKUT BECKOHEYHOE YMC/IO0 3/IEMEHTOB.

Pa3nunuyatloT MHOXeCTBa yNnopsAoUYeHHble U HEeYNOoPSA0UYEHHbIE.

YnopAadoyeHHbIMUHA3bIBAOTCA MHOMECTBA, NOPAAOK PACrO/IOXKEHUA 3/1EMEHTOB B KOTO-
pbIX ABAAETCA CYLLECTBEHHbIM. B Heynopado4yeHHbIXMHOXKEeCTBaxX 3TO PACMO/IOKEHME MOXKET
ObITb NPOM3BOJIbHbIM.

Hanpumep, KoopauHaTbl TOYKM Ha reorpaduyeckoi KapTte obpasyloT ynopsgovyeHHoe
MHOKecTBO. o 4OroBOPEeHHOCTU MeXKAay CTPaHaMM Ha NepBOM MecTe CTOMUT KoopauHaTa LWu-
pPOTbl, HA BTOPOM — [10/IFOTbl.

[Ons onepupoBaHNS C KOHKPETHbIMM MHOMECTBAMU HY}KHO YMETb 3a/1aBaTb 3TU MHOMECT-
Ba. CyLiecTByeT ABa cnocoba 3a0aHUA MHOXKECTB: NepeyncieHmne u onncaHme.

3agaHne MHOMKecTBa CnocobomM nepeyucseHUACOOTBETCTBYET NepeyncieHnto BCex ane-
MEHTOB, COCTaBAAOWMX MHOXKECTBO. Tak. MHOMeCTBO A OT/IMYHMKOB FPynMbl HOPUANYECKOTrO
daKybTeTa MOMKHO 3a4aTb, NEPEUYNCIUB CTYAEHTOB, KOTOPbIE Y4aTCA Ha KOT/IMYHOY», HAMNPU-
mep, A={NBaHoB, MeTpoBs, Cnaopos}; mHOXKecTBO KOMPM HEKOTOPOrO PerMoHa MOXKHO 3a4aThb,
nepeymcanB Bce GUPMbl 3TOTO PErMoHa: MHOXKeCTBO XMoze ei, MCNob3yemblX 4158 OnucaHma
0EeATeNbHOCTU HEKOTOPOro NPeAnpuATMA, MOXHO 334aTb, YKa3aB BCE 3T MOAE/N.

[nAa coKpaweHua 3anmcu NnuwyT

X={}H"

34ecb MHAEKC /' meHAeT cBoM 3HayeHua oT 1 Ao n. MiHoraa BBOAAT MHOMECTBO MHAEKCoB / =

X={x,},»e/.

Takoi cnocob yaobeH Npu pacCMOTPEHUM KOHEYHbIX MHOXECTB, coAeprKalimx Hebonb-
LLIOE YMC/IO 3/IEMEHTOB, HO MHOrAA OH MOMET MPUMEHATbCA W ANA 33aaHMA GECKOHEeYHbIX
MHOXKECTB, HanpUMep MHOMKECTBO MOJIOKUTENbHbIX YeTHbIX Yncen Y = {2. 4, 6, 8,...}. EctecT-
BEHHO, TaKaA 3aMMCb NPUMEHMMA, TOJIbKO €C/IN BNOJIHE ICHO, YTO NOHMMAETCA No4 MHOIoTO-
ynem.

OnucamesnbHbilicnocob 3aaHNA MHOMKECTBA COCTOUT B TOM, YTO YKa3blBAETCA Xapakmep-
Hoe ceolicmeo, KoTopbiM 06/1a4at0T BCE 3/1EMEHTbI MHOKECTBa.

Tak, ecnu ﬂ/ MHOXeCTBO CTYyA4EeHTOB rpynmnbl, TO MHOXXeCTBO A OT/IMNYHUKOB 3TOM rpynnbl 3a-
nuweTca B BUAe
A ={rell/|.V— OTIMYIHIK TPYIIIIbI}.

3anuch YUTaeTCS CIELyIOINM 00pa3oM: MHOXKECTBO A COCTOUT M3 DJIEMEHTOB .I MHOXKECT-
Ba JI/, obnanaromumx TeM CBOWCTBOM, YTO .T SABJSIETCS. OTIIMYHUKOM TPYIIIIBL.
Ecmu K —wmHO)ecTBO GUpM, TO MHOXKECTBO P NPOHM3BOACTBEHHBIX (DUPM 3alUIIETCS B BH-

IS
P = (Ac K | n' nponsBoacTBEeHHAS (hHpMa}.

B Tex CllydasX, KOraa HC BbI3bIBACT COMHGHI/Iﬁ, N3 KaKOIro MHOXXECTBaA 6ep}7TC$I OJICMCHTBI
.V, YKa3aHUEC O MPUHAAJICIKHOCTU X MHOKCCTBY JI/ MoxHO He JACJIaTh. HpI/I 3TOM MHOXeCTBO S1
3alIMIICTCs B BUIIC

JI= {X|.r OTIMYHUK IPYIIIIE | .
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TIpumep 1.1. 3aganne MHOKECTB METOJIOM OITUCAHHS

1. C= {X|x— 4eTHOE} — MHOYECTBO YETHBIX YHCEIL.

2. K ={x|x ropuandeckas Gpupma} MHOKECTBO FOPHIMICCKHX HUPM HEKOTOPOTO TOPOJIa.
3. D=(x|x*-1=0} MHOXecTBO { 1.1}.

4. TIlyctb Z— MHOXECTBO TIEJEIX drcel. Torma MHOKECTBO

G= {xeZ|0<x<7}
SKBHBalIEHTHO MHOXecTBY G= {1, 2,3, 4, 5,6, 7}.

BaxHbIM MOHSTHEM TEOPUM MHOXKECTB SIBIISIETCS MOHSTUE MYCTOro MHOXeCTBa. Ilycmubim
Ha3bIBaeTCS MHOYKECTBO, HE COJIEPIKaIllee HU OHOTO dJIEMEHTA.
[Tycroe MmHOKECTBO 0003Havaercs (). Hanpumep, MHOXKECTBO

= {x|x’x +1=0}=0.

Ilonstue IIyCTOr0 MHOKCCTBA UI'PACT BAXKHYIO POJIb NPHU 3aJaHUH MHOXKXECTB C IMMOMOIIBIO
OIIMCaHMs. BBGI{GHI/IC IIyCTOr0 MHOXKECTBA IMO3BOJISICT COBCPIICHHO CIIOKOMHO OIepupoOBaTh C
MHO>XCCTBOM, HEC 3a00TSCh O TOM, €CTh HMJIM HCT B HCM 3JICMCHTHI. HYCTOG MHOXKCECTBO 6y,[[eM
YCJIOBHO OTHOCUTH K KOHCUYHBIM MHOKCCTBaM.

1. PaBubie mHOxecTBa. [lommHOMXkecTBa MHOXecTBAa. OTHONIICHHE BKIIIOUEHHS MHO-
JKECTB.

PaccmoTpum Teneps BONpPOC O paBEHCTBE MHOXKECTB. J{Ba MHOkecTBa X M Y HazbIBaloTCs
pasupimu (X =Y), €ClIi OHU COCTOSIT U3 OJTHUX M TEX 7K€ JIEMEHTOB, T.€. IPEJICTABIISIIOT COOOMH
OJIHO U TO K€ MHOKECTBO.

MuoxectBa X u Yue paenwvt (X * Y), ecnu B MHO)KecTBe X €CTh AJIIEMEHTHI, HE MPUHAIC-
Karmme Y. 1100 B MHOXKECTBE Y €CTh 3JIEMEHTHI, He TTpUHa Iekarime X.

W3 onpenenenust paBeHCTBA MHOYKECTB BBITEKAET, YTO MOPSAIOK PACIIOIOKEHNUS 3JIEMEHTOB
B HEYIOPSAOYEHHBIX MHOXKECTBaX HecylecTBeHeH. Tak. Hanmpumep, MHOKecTBa A ={3, 4, 5,
6} u B={4,5. 6,3} npeactapisifoT cOOOH OJHO U TO K€ MHOXKECTBO, T.e. A = B.

W3 onpeneneHust MHOXeCTBA CIIELy€eT, YTO B HEM HE JOJDKHO OBITh HEPA3IMUUMBIX DJIEMEH-

ToB. [loaTOMY B MHOXKECTBE HE MOKET OBbITh OJMHAKOBBIX sieMeHTOB. Hampumep, 3anucy C=
{2.2, 3,5} cnenyer paccMaTpuBaTh KaK HEKOPPEKTHYIO M 3aMEHUTH ee Ha C= {2, 3, 5}.

M HOKECTBOXHA3BIBACTCS HOOMHOMCECHIBOMMHOXKECTBA Y, €CIH JII000H IeMEHT MHOXKe-
cTBa XMPUHAJUIEKAT MHOXKECTBY Y.

IIpumep 1.2.

M— MHOXECTBO IOPHCTOB ropoja, a JI — MHOXECTBO MPOKYpPOPOB ITOT0 ke roposa. Tak kak Kax-
JBIid TPOKYPOP ropoja SIBISIETCS B TO )K€ BPEMs FOPHCTOM STOTO ropoja, TO MHOXecTBO JI sBisieTcs
MOAMHOKeCTBOM MHOXKecTBa M. MHOKECTBO IPOKYPOPOB TOPOIa SBJISSTCS MOAMHOKECTBOM MHOYKECT-
Ba BCEX IOPUCTOB ropoja. »

MHuorue OIpeACJICHNUA TCOPHUHU MHOXKECTB y,HOGHO naBaTb B BHUJC MAaTEMAaTUYCCKUX BbIpa-
KEHUH, COJEPIKANUX JIOTUUCCKUE CUMBOJBL. J[JIsl OmpesienieHus! MoJAMHOMXKECTBA HCIOIb3yeM
JIBA TAKUX CUMBOJIA!

V cuMBOJI, Ha3bIBAEMBIil KBAHTOPOM OOIHOCTH W O3HAYAIOIIUH «IF000», $KaKOB OBl HU
OBLI», «JIJIST BCEX»:

->—— CHMBOJI CIICJICTBUS (MMIUTHKAITNAH ), 03HAYAIOIINHN «BIICYET 32 COO0IN.

OnpenerieHne MoIMHOKECTBA, KOTOPOE MOXKET ObITh C(HOPMYIIMPOBAHO B BHJIE: LIS JIFOOO-
0 .T' yTBEPIKJICHUE «X MPUHAICKUT X» BICUET 3a COOOH YTBEPKICHHE «X MPUHAIICKHUT Y», C
HCIIOJIb30BAHUEM CHMBOJIOB 3aIMIIETCS TAK:

Vx|.VE X->X€ V.
BOJ'IGC KpaTKOﬁ 3aIIUCBIO BBIPAXKCHUSA «X ABJISIETCA ITIOAMHOXKECTBOM Y» SABJISICTCS 3aIIUCh

XcV.
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¢X conepkutcst (JISKHUT) WIN COBIAAACT C Y)».
Ecnu xenaroT noq4epkHyTh, YTO Y COJIEPKUT U IPYTHE 2JIEMEHTBI, KPOME 2JIEMEHTOB U3 X.
TO MCIIOJIB3YIOT CUMBOJI CTPOrOr'0 BKIIIOYEHHUS C

XcV.
[TpuHATO CYUTATH, YUTO JUIsI TFOOOTO MHOXeECTBA JI/ BBITIONTHSICTCS
0cJI.

Ecau Bce moaMHOXKECTBa, pacCMaTpUBAEMbIE B JTAHHOM KOHKPETHOM CIIydae, BXOJIAT B
MHO’KECTBO /, TO MHOXKECTBO / Ha3bIBAETCS YHUBEPCATbHBIMMHOXKECTBOM. M3 3TOTO Ompenerne-
HUS SICHO, YTO YHHUBEPCATbHOE MHOXECTBO / COAEPIKUT BCE AIIEMEHTHI, OTHOCSIIMECT K pac-
CMAaTpuBacMOMY KJIACCy 3a7a4.

Ponb yHUBEpcallbHOrO MHOKECTBA MOT'YT MIpaTh pa3jM4Hble MHOKECTBa. Tak, Mpu pac-
CMOTPEHUH MHOXKECTB, BKJIFOYAIONIUX OTIUYHUKOB B I'PYIIE CTYIEHTOB. MHOXKECTBO HEYCIIE-
BAIONIMX CTYJIEHTOB TPYMIbl, MHOKECTBO CTYJEHTOB Tpymmbl ctapiie 20 JeT, poiab yHHUBEP-
CaJIBHOTO MHOKECTBA UT'PAET MHOXKECTBO CTYAEHTOB I'PYIIIIBL.

ITpumep 1.3.

Hano muoxectBo A =(x € 7. 0 <x<12}. rae Z- MHOXeCTBO LelbIX unces. Haiitu MHOkecTBO B Ta-
koe, uto B a A u B = (x|x nenurcs Ha 4}.

Pewenue. Scno, uro A= {1,2.3......... 12}. a 51 conep>kuT 1ielble yucia, Aesiiecs Ha
4, M0 TOJIBKO Te, KOTOPbIE BXOIAT B MHOKecTBO SI. Cienosarensho. B= {4, 8. 12}. »

2. Omnepanuu HaJ MHOXKECTBaMU: 00bEAMHEHUE, TIEpEeCeUeHUe, Pa3HOCTh MHOYKECTB.
Huarpammsl Ditniepa-Benna.

Han mHOXecTBaMH MOXKHO IIPOU3BOANUTDH deﬁcmeuﬂ, KOTOPBIE BO MHOI'OM HaliOMHHAIOT
HW3BECTHBIC ICHCTBUS CIIOKCHUS 1 YMHOXCHHA Ha YUCIIaMU. PaCCMOTpI/IM nux.
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1. Oo6veounenuemmuorxects Xu YHa3pIBaeTCs MHOYKECTBO, COCTOSIIEE U3 BCEX TEX U
TOJIBKO TEX 3JIEMEHTOB, KOTOPBIC IIPUHAICKAT XOTs ObI OJHOMY U3 MHOKECTB X, Y,T.¢. niu
npUHAUIeKAT X, Wiy npuHa yiexkaT Y.unu npuHaaiexar u X,u Y.

Oo0benuaenne X u Yobo3rauaercs depe3 XuY. DopmansHoe orpeaeeHne 00seInHeHIS
JIBYX MHOXeCTB X U YumeeT BUJI

XuY={X|x€X,mmxeV,mmxeXuxeVY}.

OObeMHEeHNE MHOKECTB UHOT/Ia HA3bIBAIOT CYMMOW MHOXKECTB ¥ 0003Ha4aT X + VY, HO
9TUM TEPMHHOM MOJIb3YIOTCS PEJIKO.

[pumep 1.4.

X=(1.2,3.4.5}; Y ={2,4. 6,7}. Hatitu MHOXecTBO X U Y.

Pewenue. X uy={1.2,3,4.5.6.7}.

ITpumep 1.5.

ITycts X = {.MHOKECTBO aJIBOKaTOB}; Y = {MHOXecTBO cyxeii}. Haiitn muoxkectBo X11Y. Peute-
Hue. Xu 'Y = {MHOXeCTBO aJIBOKaTOB U Cy/cii}. P

ITpumep 1.6.

[Tyctp X — MHOXKXECTBO CTYJICHTOB IOPHIMYECKOTrO (haKyjbTeTa, a Y- MHOXKECTBO CTYJCHTOB,
MPOYKUBAIOIIKX B o0mexutun. Uro npezcrasisier coboil MHOKecTBO X1 Y?

Pewenue. X 1 Y—510 MHOKECTBO CTY/IEHTOB, KOTOPbIE HJIM YYaTCs HA IOPHIMYECKOM (HaKyIib-
TEeTe, WM TPOKUBAIOT B OOIICKUTHN. P>

Paccmotpum fBa oBana, nokazanusle Ha puc. 1.1. ITycts X — MHOXECTBO TOYEK JIEBOTO
oBaja, aY—MHOXeCTBO TOUEK IpaBoro osaina (puc. 1.1, a). Toraa onepanust X u Ynpexacras-
JsieT co0OH 3aITPUXOBaHHYI0 001acTh Ha puc. 1.1,6. DTH OBabl HA3BIBAIOTCS OUAZPAMMAMU

X Y

a

Diinepa — Benna.

[MoHsiTre 00BbETMHEHUSI MOYKHO PACIPOCTPAHHUTh M Ha OOJIbINIEE YHCIO MHOKECTB.

Jnst onepayuu 06veOurHeHus MHOXECTB CIIPABEIITUBbI KOMMYMAMUGHbLIL U ACCO-
YUAMUGHBLI 3AKOHBI:

XuY= YulX, p
XuY)uZ=Xu(YuZz) = XuYuZ,
Puc. 1.1.00pepmaENIIE MHOKECTB

DTO TakKe OUYEBHUIHOE COOTHOILIEHUE, TaK KaK IMyCTO€ MHOKECTBO HC COACPIKUT AIIEMEH-
TOB, a 3Ha4uT, X U Xu 0 COCTOST U3 OJHUX U TEX KE AIEeMEHTOB. Ellle oqHO oueBUIHOE pa-
BEHCTBO IOTJIOMICHNS YHUBEPCATHHBIM MHOKECTBOM

Xul = 1.

2. IlepeceuenuemmvuoxecTB X1 YHA3BIBACTCS MHOXKECTBO, COCTOSIIEE M3 BCEX TEX M TOJIBKO
TeX 3JIEMEHTOB, KOTOPBIC TIPUHAIEKAT KaK MHOKECTBY X. TaK M1 MHOXKECTBY Y.
[lepeceuenne mHOKeCTB XU Y0003Hauaercs yepe3 X Y. DopmaibHOE OIpe/ieieHrne
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XV = {x[xeXu xeV}.
[lepeceueHre MHOYKECTB HHOT /1A Ha3bIBAIOT POU3BEACHUEM MHOXKECTB U 0003HaUaroT X * Y.
ITpumep 1.7.

X—{1,2,3,4.5}; Y =1{2.4,6.7}. Haiitu maoxxecto A' 2|V.
Pewenue. Xny = {2,4}. »

ITpumep 1.8.
A' = {amBoKat, POKypop, cyabsi}; ¥ = {amBokat, npokypop}. Haiitu maoxectBo A' 1 V. Pemenue. X

rlY={anBokat, npokypop}. »

ITpumep 1.9.
[Tyctp X — MHOXXECTBO CTYJCHTOB IOpHIHYECKOro (akynbrera, a Y — MHOXKECTBO CTYACHTOB, IPOXKHU-

BAIOIINX B 00MmEKUTHH. UTO TIpecTaBiseT codboit MHOKeCcTBO X 11 Y?
Pewienue. X'V 5T0 MHOKECTBO CTYICHTOB FOPHIMIECCKOTO (DaKyIbTETa, KOTOPHIC MPOXKUBAIOT B 0OIIe-
JKUTHH. P>

[Iycte X —mMHOXecTBO TO4eK JjieBoro opana (puc. 1.2, a). a Y- mpaBoro opama. Torma X o
FpezcrasisieT coOOH 3aIITPUXOBaHHYO 0071acTh Ha puc. 1.2,
0. SBISIONIYIOCS OOMIEH 9acThi0 000MX OBAJIOB.

X : Y : XY
a 7]

Puc 1.2.1lepeceyeHue MHOXKECTB

Omneparnuu nepecedeHus O3BOIAIOT YCTAHOBUTH PSIJT COOTHOIICHUM MEKIYy MHOKECTBAMHU.
MHuosxecTBa X1 Y Ha3bIBAIOTCS HEnEPeCceKaAuWUMUCA.SCITA OHU HE NMEIOT OOIINX AJIEMEHTOB, T.e.

eCIIH
Xny =0.

ITpumep 1.10.

SIBISFOTCS JTU MIEPECEKAIOIIUMMUCS CIIEYHOINE MHOYKECTBA!

1) MHOXecTBa cyzei U MPECTYIHUKOB;

2) MHOECTBO CTY/IEHTOB IOPUINUECKOTO (haKyIbTeTa 1 MHOXKECTBO CTYACHTOB 3Ko- [romuyec koro da-

KyJbTeTa?

Pewenue.
B O6OI/IX cnyqaﬂx paCCManHBaeMBIe MHOKECTBA ABJIAKOTCS HeHGpCCGKaIOH.[I/IMI/ICFI. >

IlonsTue NEpeCcCUCHUs, TaK KC KaK U MOHATUC O6’beIlI/IHeHI/I$I, MOXHO pacripoCTpaHUuTb 1 Ha

OOJIbIIIEE YKCIIO MHOYKECTB.

st nepeceuenus MHOXKECTB TaKKe CIIPABEINBBI KOMMYMAMUGHbBLI NI ACCOUUANUEHBLIL 3aKO-
HBI, AHAJIOTUYHBIE COOTBETCTBYIOIINM 3aKOHAM JIJIST YMHOKEHUS B DJIEMEHTApHOU anreope:

Xny=¥YnX,
(Xny)nZ= Xr>(ynZ)-XnrnZ, cnipaBeyInBOCTh KOTOPBIX, KaK M B CIydae
00bEJMHEHUS] MHOXECTB, BHITEKAET U3 TOTO, UTO JIEBAsl M NPaBasi 4aCTU PAaBEHCTB COCTOST U3 OJHUX H

TEX XKEC DJICMCHTOB.
E]J_[e ABa OYCBU/JHBIX PAaBCHCTBA:

Xn0 =0,
X/ =X.
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Jnst omeparuit 00beAMHEHHSI M TIEPECEUCHIS] MHOXKECTB CIIPABEIIIUBEI OUCHPUOYIUBHDLE 3aKO-
HBI, TPUYEM, B OTJIMYHE OT DIIEMEHTAPHOW anreOphl, ¥ TOT U APYTOH 3aIMChIBAIOTCS B BUJIE
(Xu V) nZ= (XnZ)u(YuZz):
(Xny)uZ=(XuZ)n(yuZ).

3. PaznocmuioMHOXeCTB X1 YHa3bIBACTCSI MHOXKECTBO, CTOSIIEE U3 BCEX TEX U TOILKO TEX JJIe-
MEHTOB, KOTOPbIE MPUHAICKAT XU HE IPUHAIeKAT Y.

PasznocTh MHOXeCTB Xu Y o003Havaercs yepe3 X\ Y. Takum oOpazom,

X\ = (x|.reX, neVY}.

IIpumep 1.11.
X=(1,2,3.4.5}: V={2.4.6.7}. Haiitn muoxectBa u X\ Y u ¥\ X.
Pewenue. X\ Y= {1.3.5}; V\X =(6,7}. »

TIpumep 1.12.

[Tycte X MHOKECTBO CTYJICHTOB FOPUIMYECKOro (hakyybreTa, a¥— MHOXKECTBO CTYJCHTOB, MPOKHU-
Baromux B obmexutuu. Uro npezacrasnseT codoit MHOKecTBO X\ V? Pemtenue. X \'Y — 3TO MHOKECTBO
CTYJICHTOB IOPUINYECKOTrO (haKyJIbTeTa, KOTOPBIC HE ITPOKHUBAIOT B OOLIC)KUTHH. P>

[Tycte X—— MHOXKeECTBO Touek JieBoro opana (puc. 1.3. «), a Y— mpaBoro oBaia. Onepanus X\ Y
MIPEJICTaBISIET COOO0I 3aMTPUXOBAHHYIO 00IacTh Ha puc. 1.3, #, SBISAIONIYIOCS YacThIO OBana X, KOTopas
HE BXOJIMT B OBall Y.

Cneocmeue. MuoxecTBO X,0MpeesieMoe U3 COOTHOIICHUS
X =X,

Ha3bIBACTCS 00NnoIHeHueM MHOKecTBa X(10 yHUBEPCATEHOTO MHOXKECTBA /).
Juarpamma, XxapakTepHu3yrollas JONOJHEHHE MHOXECTBA, MOKa3aHa Ha puc. 1.4, rie MHOXKECTBO

X3alITPUXOBAHO, A €ro JONOoIHeHNe XTIpeAcTaBisieT co00i HC3aITPHXOBAaHHYIO 00JIaCTh.
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X : Y : X\Y
a
Puc. 1.3.Pa3HOCTH MHOXKECTB

X

Puc. 1.4.]JonoHEeHNE MHOXXECTBA

dopmanbHOE OnpeieNieHne JONOIHEHNS MHOKECTBa XUMeeT BHUT
X = {.1.16/ n neX}.

[Tpumep 1.13.
Iycrs /= (1,2,3,4,5,6.7}.a X = {3,5.7}. Hatitu X.
Pewenue. X= {1,2,4,6}. »
W3 popmanbHOro onpeneieHus cieayer, uTo X U X He UMEIOT OOILIUX AJIEMEHTOB, TaK 4TO
XnX= 0.

Kpowme Toro, He UMeeTCs 3JIEMEHTOB YHUBEPCATLHOIO MHOYKECTBA /. KOTOPBIC HE MPUHAIJIC-
»kau Obl HE X, HU X. CiemoBareabHo,

XuX =/.

ScHo, uto X sBisiercs nonoiHeHrueM X. Ho gononnenne X ectb X. Takum oOpa3oM,

X=X.
C nomonIpo orepanuy JOMOTHEHUSI MOKHO B YJJOOHOM BHJIE MIPEJCTABUTh PA3HOCTh MHO-
KECTB
X\ = {x[x6X n x<I'} = {x|x€X n neV).
T.C.

X\Y =Xny.
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JINCT
M3MeHeHu pabouell yueOHOM mporpaMMBbl 10 AUCIUILTUHE
EH.01 MATEMATHUKA

JlonoTHeH!sl 1 U3MEHEHMsI, BHOCHUMBbIE B pab04yI0 IporpaMMy AUCLUIUIMHBI Ha
2022/2023 yu.r.

OcHOBaHMS BHECEHUS OO Pasnen PIIJ], B KOTOpBIH BHOCATCS U3MeE- ConeprxaHre BHOCHMBIX JJOTIOJTHE-
HEHHUHM ¥ N3MCHCHUN HCHHUS HUH, I3MCHCHUH

[Ipeqnoxxenne paboTonaremns

IIpennoxenue cocTaBUTENS

TIPOTPaMMBEI

[Iprobperenue HOBOI nuTepa- | 1.5. [lepedeHs OCHOBHOM U TOTIOTHU- OOHOBIIEHNE CIIICKA JTUTEPATYPHI
TypBl, OOHOBJICHHUE TICPCUHS TEJILHOW y4eOHOM JIUTEPaTyphl, HCOOX0-

nmutepatypsl 9b6C IUMOM TSI OCBOCHHS TUCIIUILIMHEI

VTBepK/ieHa Ha 3acelaHuu TIPEIMETHO-IHKIOBON KOMHUCCHH hU3HKO-MAaTEMATHIECKHX
JUCIUTUIAE ¥ CIIEIHATBHBIX JJUCIIMIDIHH CTIeIHaIbHOCTH K OMIBIOTEPHBIE CETH,
npotokos Ne 10 ot «19» mast 2022 1.

Hpe,IICE,H,aTBﬂb Hpe,E[METHO—HHKIIOBOﬁ KOMHCCHHA @HBPIKD—M&TGM&THIICCKHX JUCHHUILIAH H

; ceTu
BHBIX JIMCLAIUIHH crenuanrbHocTH KOMIBIOTEPHbBIC
e e < M.C. bymyen

«19» masa 2022 r.

COI'JTACOBAHO: C?‘

Hau. YMO ¢unnana A.C. JleM4yeHKO

. «20» mas 2022 t.

3aBenmytomas onbmuorexoii punua- |
na /
Hau. UBI] (nporpammHo- 7 B;IOB @y(l;%nzszo
uH(popManmoHHOEe 0becTieUeHNE ,77 ) «=Uy Mas T
00pa3oBaTeIbHOM MPOrpaMMBI // s

y ..4”‘“‘*7“_7

o B.A. Tkauenko
Havaneank YMO ¢unnana «20y» mas 2022 T.

V%
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PELNEH3USA

Ha pabouylo NporpamMmy Io JUCITUILIHHE
EH.0IMATEMATHKA

PaGogas mporpamma 1o jgucnumiuae EH.OIMATEMATUKA [is crygeHToB
@®I'bOY BO «Ky6I'Y» ormenenus CIIO d¢unmman B r. CnaBsHcke-Ha-Ky6anu cocrasiena
B cooTBeTCTBHMHA ¢ Tpedopanuamu Denepansnoro I'ocymapcTBeHHOr0 00pa30BaTEIEHOIO
cTapjiapra TpeThero mokoyeHud. Ilporpamma paccuMrtana Ha MaKCHMaJbHYIO YIeOHYIO
HArpysKy B COOTBETCTBHH C TpeOOBaHIAMH yueOHOro 1uiaHa mo crnennpaipbaoctu 44.02.01
«JlomkoisHOE 00pa3oBaHuUE.

Pabowas mporpamma mpejioaraeT pacupe/ielicHie TeM M H3YUeHWe Marepuaja
no pasjenam. Bee pasmenst pabouell IporpaMMbl HampaBieHBl Ha (HOPMHPOBaHHE
3HaHHMH, YMEHHWH, B TIOJTHOH Mepe OTBEYAOT TPeOOBaHMSAM K pe3yiabTaraM OCBOEHHS
yuebHo# gucrmumiussl B coorsercTeuu ¢ @I'OC CITO Tpernero mokoaeHus.

Kaxipii  pasfmien 1porpaMMBl  PacKphiBaeT pPacCMaTPUBAeMBIE BONPOCHI B
JIOTHYECKOH  IMOCIIeIOBATENBHOCTH, OIPEHCIAeMON 3aKOHOMEPHOCTAMH  OO0yUYeHHS
CTYJICHTOB,

JlUia 3aKpenneHust TEOPEeTUUYECKUX 3HaHUM, (POPMHUPOBAHMS YMEHUH M HABLIKOB
CTYJICHTOB IIPEIyCMarpUBAIOTCS IIPAKTHYECKHE 3aHATHA. KONMWYeCTBO IpaKTHUYECKHUX
3aHATHH COOTBETCTBYET TpeOOBAHUSIM YUeOHOTIO IUIaHa.

Konrpons u  oIeHKa pe3ylbTaToB  OCBOCHHMS  y4eOHOW  DHMCIHILIMHEL
OCYILECIBIIAIOTCS B (JOPME 3a4eTa — MPOMEXKYTOUHAS aTTeCTallus, SK3aMeHa — UTOroBasd
arrecrauus. PaspaboranHeie (GOpMBI M METOABI IIO3BOJISIOT B TOJHOM Mepe
OCYIIECTBIISIIh KOHTPOJb M OLEHKY pe3yJabTaToB 00yueHHs (OCBOCHHBIX YMEHHMIA,
YCBOCHHBIX 3HAHWIH).

Omylasienue 3HaHWAMH, TPEAYCMOTPEHHBIMH COAEpXKAHWEM JaHHOW y4eOHOM
JUCLIATUIAHBL, HEOThEMJIeMas 4YacTh JHUYHOCTHOM M TPO(ECCHOHAIBHON IMOArOTOBKH
COTPYJHUKOB YUPEKJECHWH TONTKONBHOTO 00pa30BaHUS K BHITIOJHEHHWIO CBOHX
(yHKIMOHAIBHBIX 00513aHHOCTEH, 3aJ10T 3H(HEKTUBHOCTH HX JIEATEILHOCTH.

Ilepedyens pekoOMeHIyeMBIX Y4eOHBIX M31aHMii, VIHTEpHET pecypcoB, OCHOBHOIA
JATEPATYphl BKIXOYAET UCTOUHUKHA . 2018-2022 T.T.

Jannas pabowas nporpamma EH.01 MATEMATHUKA  Moxer ObITH
pexkoMerroBana Juis usyyenust B ®I'bOY BO «KybI'Y» otnenenus CIIO.

Kana. mex. mayk, cr. mpenopasarens Kagempsl TpodeCCHOHAIBHON IEIarorHKH,
neuxonorud M- Qusnueckod  Kyastypel  ¢unmana  ®IBOY  BO  «KybGanckuit

rocy/1IapCcTBEHHBINH YHIBepcuTeT» B I. CiiaBsiHcKe-Ha-KyOanu ,
(M P. A. Jlaxun
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PEITEH3UA
Ha pabouyio mporpaMmy yueOHON JUCLIUILIAHBI

EH.01 MATEMATHKA
crenmansHocTh 44.02.01 JomkonsHoe 06pa3oBaHue.

PaGouas nporpamma yueOnoit auctuminnsl EH.0IMATEMATHKA paspaborana
Ha ocHoBe (elepalbHOTO TOCYIAPCTBEHHOTO 00pa3oBaTelbHOrO CraHgapra (manee —
®I'OC CIIO) mo chnenuaisHOCTH cpejHero npopeccuonansHoro obpasosanns 44.02.01
JTonkonpHOE 00pa30BaHME, YTBEPIKIEHHOIO IPHKa3oM MunucrepcTBa 00pasoBaHus M
Hayku Poccuiickoii ®eneparmm ot «22» mona 2010 r. Ne 679, sapeructpuposaH B
Munucreperse roctuimu 11.08.2010 r. (per. Ne 18126).

Juctmmmiaa EH.0OIMATEMATUKA exomut B 6a30BBle IUCHHUILIMHBI CPETHETO
o0miero obpazoBaHus.

Pa6ouas mporpamma yuebuoit mucrmmunel EH.OIMATEMATHKA cocront us3
CIIEIYIOIIMX Pa3/eiioB:

1 ITacmopT paboueit mporpaMMbl y4eOHOH JUCLIAIUIAHEL

2 CTpyKTypa H cofieprkaHue yueOHOH AUCIUTITHHBL.

3 VeiioBus peau3aliiy IporpaMMbl yaeOHON JUCIUILTUHBL.

4 KOHTPOMB ¥ OIIEHKA Pe3yJIbTaTOB OCBOEHHs y4eOHO! IMCIIMILIHHBL.

B macmopre mporpaMMbl  cOpPMYIMpOBaHBl LM W 3a/a4d  OCBOCHHSA
JMCIMIUIMHBL,  HANpaBlIeHHBIE Ha  OBJaJeHHe  oOydaromumucs — OOmMMMH |
podheCCUOHATBHRIMH KOMIIETEHIMAMH.

JlaHHOE KOJIMYECTBO YaCOB, BHICIIEHHOE Ha OCBOCHHE Y4eOHOM JUCIMILIHHEL
IIO3BOJINT:
- chopMUpOBaTh Y 00yUaIOMUXCS HEOOXONUMBIE IpodeccHonanbubie U 0bmume
KOMIIETeHLIUY;
- TIOJy4YHTh HEOOXOIUMBIE 3HAHMS M YMEHMS, KOTOPBIE MOXKHO NPUMEHATH B
NaTbHEHIIEM Ha IPaKTHKE.

TeMarnyeckuii IJIaH MMEET ONTHUMAIBHOE paclpelelleHie YacoB Io pasjienaM H
TeMaM I10 O4HOH popMe 06yUeHHs, B COOTBETCTBUM C YUEOHBIM ILIAHOM.

Kakmpiid paszen mporpaMMBl OTpaXKaeT TEMATHKY M BOIPOCHI, ITO3BOJIAIOIIHME, B
[OTHOM 00BheMe, H3yu4dTh HEOOXOAMMBIH TeopeTwueckuii Marepuai. IIpoBeneHue
NpPAKTUYECKUX  3aHATHH, TpeIyCMOTPEHHBIX paboyedl [porpaMMOH, IO3BOJIAIOT
3aKpeNUTh TEOPETHYCCKUE 3HAHWA, INPUOOPETEHHBIE TPH  HM3YYCHWHM JaHHOH
JTACITUTLIAHEL

M3ydenue JaHHOM IMCIMIUIMHBI COCOOCTBYET dh(EKTMBHON M KadeCTBEHHOH
MOATOTOBKE MOJIOBIX CIICIMATHCTOB B 00JIACTH IOTIKOILHOI0 00pa3oBaHu.

PaGouas mporpamMmma CoAepiKUT IUTEPATypy, HEOOXOMUMYIO [UTs M3Y4CHHS JaHHOH
JMCIIAILTUHBL.

PaspabGorannast mporpaMva y4eOHONW  IUCHMINIMHBL ~ PEKOMEHIYeTCs  UIf
MCITONB30BaHus B yaeOHOM IIpoliecce IIpH TIOATOTOBKE 06yqa10mﬁxcx IO CIIEITHATEHOCTH
44.02.01 J{omkonsHOE 00pa3oBaHHE. 5

Bapeayrommit MAJIOY nerckuit ca,
koMOHHUpoBaHHOTO BUa Ne 15
H. JI. AsxxuHOoBa




