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1. ITacnopT padoueii mporpaMMsbl y4eOHOMH TUCHHUILINHBI «MaTeMaTHKa»

1.1 O6saacTh NpUMeHeHNs POTrPaMMbI

PabGouass mporpamMma ydeOHOW HMUCHUIUIMHBI «MareMaTukay, SBISICTCS YacCThIO
MPOTPaMMBbl MOJTOTOBKHM CIEIUAIUCTOB cpeaHero 3BeHa B cooTBeTcTBUM ¢ PI'OC CIIO no
cnenuanbHocT 44.02.02 [IpenogaBanue B HAYAJIbHBIX KIaccax.

1.2 MecTo y4eOHOH OMCHUIUIMHBI B CTPYKTYpe OCHOBHOW mnpodeccnoHAIbHOR
o0pa3oBaTe/ibHOI MPOrpaMMbI:

JluciumianHa BXOIUT B MAaTeMaTHUYECKHMH M OOIIMH €CTeCTBEHHOHAYYHBIM ITHKII
qucuurinH. J[iis ocBOeHUsT AMCHUIUIMHBL «MaTemaTukay CTYIEHTbl HCHOJIb3YIOT 3HaHWUS,
YMEHHMs,  HaBbIKM, C(QOpPMHpOBaHHbIE B  IpolecCe  H3Y4YEHHs]  MaTeMaTHKU B
o0mieo0pa3oBarenpHON IIKOJe U TpHu u3ydeHun aucuuiinael bJ.03 Matemaruka: anre6pa u
HAYaJ0 MaTeMaTU4YecKoro aHanusa; reomerpus. (OcBoeHHE AUCHUIUIMHBI «Maremaruka»
ABIISICTCSA HEOOXOAUMOM 0a30i /Ui n3ydeHus TuCHMILINH: « TeopeTnueckie OCHOBBI HAYaIbHOTO
Kypca MaTeMaTUKH C METOJUKOHN IMpenojaBaHUs», a TaKkKe MPOXO0XKJIEHHUS IeIaroru4ecKon
MPaKTUKH.

1.3 lleau u 3a7aumM y4eOHOH AUCHHUIUIMHBI — TPEOOBAHHUS K Pe3yJbTAaTaM O0CBOEHMSI
Y4eOHO# JMCIUIIHHBI:

Henap u3yyeHuss IUMCHUIIHHBI: (GOPMHUPOBAHHE y CTYACHTOB CHCTEMbI 3HAHHI OCHOB
MaTEeMAaTHKH, YMCHHIA Y HABBIKOB WX MPHUMCHSITH Kak 0a3bl IS pa3BUTUSA MPOPECCHOHATHHBIX
KOMIIETCHIINH.

3agauu AUCHMILINHBI:

1. ®opmupoBaHue cUCTEMbl 3HAHHM, YMEHUI U HABBIKOB B 00JIACTH MaTEMAaTUKH.

2. AxTyanuzanus MEXIPEJIMETHBIX CBS3€H, CIIOCOOCTBYIOIIMX MOHUMAHHUIO pOJIM U
MeCTa MPaKTUYECKOTO HCIOJIb30BAHUS 3aKOHOB MAaTEMAaTHUKH KaK OCHOBBI /Ui (pOpMHpOBaHUS
po(hecCUOHATIBHBIX KOMIIETEHLIUH.

3. O3HaKOMJIECHUE C OCHOBHBIMU TMOHSATHSMH, TMpaBWIaAMH U  aJITOPUTMAaMHU,
UCTIONB3YIONIMMUCS B IPO(PECCHOHATBHOMN EATETHHOCTH.

4. Pa3BuTHE yMEHHs CaMOCTOSTENbHONW pabOThl C y4eOHBIMU TOCOOMSIMH U JPYrou
MaTeMaTUYECKOM JINTEPATYPOH.

5. ®opMupoBaHHWE HABBIKOB CAMOCTOSITENLHON pabOThl CTYACHTOB MO YIIIYOJIEHUIO U
pacIIMpeHUI0 MaTEMATUYECKUX 3HAaHUH U (POPMUPOBAHHUIO HEOOXOAUMBIX KOMITETEHITHH.

TpeGoBanus K YPOBHIO OCBOCHUS JUCIHUILIMHBI

B pesynbrare nzyuenus AMCUUILINHBL «MaTeMaTHKa» CTYJIEHT J0JKEH

3HaTth:

1) moHsITHEe MHOXECTBA, OTHOIICHUS MEXK1y MHOKECTBAMH, OTIEPAIlUU HAJl HUMHU;

2) MOHSATHUS BEJIMYMHBI U €€ U3MEPEHHUST;

3) HCTOPHUIO CO3J]AHUS CUCTEM CMHUI] BETMYHHBL;

4) sTanbl pa3BUTHSA MMOHATHIH HATYPATHLHOTO YKCIIa U HYJIS,

5) crcTeMBbI CUNCIICHUS;

6) moHsTHE TEKCTOBOM 3aJa4M M MpolLecca ee PeIIeHNUS;

7) KCTOPUIO Pa3BUTHS TE€OMETPHUH;

8) OCHOBHBIE CBOMCTBA T€OMETPHUECKUX (PUTYp Ha IUIOCKOCTH M B TIPOCTPAHCTBE;

9) npaBua IPUOTHKEHHBIX BHIYHUCIICHUN;

10) MeTo1bI MaTEMAaTHYECKON CTATUCTUKH;

11) coBpemeHHbIe HHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUN O0yUEHUSI.

Ymersn:

12) nprMeHSITh MaTeMaTHYECKUE METOIbI JJISl pEelIeHUs TPO(ECCHOHANBHBIX 337134,

13) permiath TEKCTOBBIC 3a]1a4H;

14) BBITIONHATH MPUOIMIKSHHBIC BBIYUCIICHUS,

15) npoBOAUTH ANIEMEHTapHYIO CTATHCTHUYECKYI0 00paboTKy HH(MOPMALIUK U PE3yIbTaTOB
MCCJIETOBaHUM, IPEICTaBIATh MOJTYYCHHbIE TaHHbIE IpadUyecKu;
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16) pedaekcrpoBaTh CBOIO HHTECIUIEKTYAIbHYIO A TEIBHOCTD,

17)onpenensiTb METOABI pelicHHS NPOPECCUOHATBHBIX  3a7ay, OICHUBATh HX
3 PEeKTUBHOCTD U KA4ECTBO;

18) ocyIecTBIISITh MOUCK, AHATN3 U OLIEHKY HH(POPMAIIUH, HEOOXOIMMbIE JUIs TIOCTAHOBKH U
peteHust MpoheCCHOHAIBHBIX 3a/1a4;

19) UCIIOJIb30BATh MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUH JUTS
COBEPIIICHCTBOBaHUS MPO(PECCHOHATILHOMN ACATEIHHOCTH.

Hmemsb npaxmuueckuii onvim (61a0ems):

20) pasmUYHBIMH METOJaMHU peIleHHS MPOoPECCHOHAIbHBIX 3ajad, OIEHUBAaTh HX
3 PEKTUBHOCTH U Ka4ECTBO;

21) MOWCKOM, aHAJIM30M U OIEHKOH HH(pOpMAInd, HEOOXOMMMOW s IMOCTAaHOBKH M
peteHus Mpo)eCCHOHANTBHBIX 3371ay,

22) opraHu3aieil CoOOCTBECHHOM JeATeIbHOCTH;

23)  paznuuHBIME  WH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIMU ~ TEXHOJOTHUSMU  JUIS
COBEPIIICHCTBOBaHUS MPO(PECCHOHATILHON ACATEIHHOCTH.

1.4. IlepeyeHb IIAHMPYEMBIX Pe3yJbTATOB 00yYeHHUS IO AMCIHUIIAHE
(nmepeyeHb opMuUpPyeMBbIX KOMIIETEHIIUI)

e Wnnexc Coneprxanue B pesynbrate nzydeHus yueOHON JUCHUILIMHBI 00yUaroIuecs J0KHbBI
~ | xommer | KoMHeTeHIMH (MK

n/m . 3HATH yMeThb BJa/1eTh

E€HIINNA e€ yacTn)

1. OK-2 OpraHU30BHIBATH METOBI PEIICHUS pedIieKcupoBaTh CBOO Pa3IHYHBIMH
COOCTBEHHYIO npopecCHOHANBHBIX HHTEIUICKTYaIbHYIO METOJaMH PEILCHUS
JeSTeIbHOCTb, 3aj1ad; JeATEIbHOCTB; npodecCHOHATBHBIX
OIIPENEeISITh METOBl | TEXHOJIOTHIO O0YUCHUS OIIPEeNIeISITE METO b 3a/1a4;
pelIeHus MaTeMaTHKe yJaIlnuxcs perieHns OpraHu3aLyei
npodeccHOHANBHBIX | HAYalbHOMW LIKOJIBI C npodeccroHaNbHBIX COOCTBEHHOM
3ajJa4, OLICHUBATh UX | MCIOJIb30BaHUEM 3aj1a4, OLEHUBATh HX JIESATEIILHOCTHY;

3 PeKTUBHOCTD U KOMITBIOTEpa 3 PEeKTUBHOCTD U (20-22)
Ka4eCTBO (1-10) Ka4eCTBO
(12-18)

2. OK-4 OCYIIECTBIIATH NoKcK, | HeoOxomumytro aHAJIM3MPOBATh Y4eOHO- | ITOWCKOM, aHAJIM30M M
AHAJIN3 U OLICHKY UHDOPMALIHIO IS METOANYCCKHE OLICHKOH
UH(pOpMaIHH, TIOCTAHOBKH M PELLICHUSI MaTepHasl, MH(pOpMALHH,
HeoOXOAUMO st npodecCHOHATIBHBIX 33/1a4 | obecreYrBaronIne HE0OXOAUMOiT st
TIOCTAaHOBKH H (1-10) Y4eOHEIH mporiecc; MIOCTAHOBKH H
pelLeHust OCYILECTBIIATH MOHUCK, perueHust
npodhecCHOHATBHBIX AHAJIU3 U OLICHKY npodecCHOHATEHBIX
3aj1ad4, uHbopmarmy, 3a7a4
PO eCCHOHATLHOTO HEOOXOIMMBbIE LISt (20-22)

Y JINYHOCTHOT'O MOCTAHOBKH M PELICHUS
pas3BUTHL npohecCHOHAIBHBIX
3a1a4
(12-18)

3. OK-5 HCIIONb30BaTh COBpPEMEHHBIE HCIIOB30BaTh Pa3IMIHBIMU
HHPOPMAMOHHO- HHPOPMALMOHHO- HHPOPMATMOHHO- HHPOPMALHOHHO-
KOMMYHUKAIMOHHBIE | KOMMYHHKAIIHOHHBIC KOMMYHUKALMOHHBIE KOMMYHHKAIIMOHHBI
TEXHOJIOTUH JIIS TEXHOJIOTUH O0YUYCHUS; TEXHOJIOTUH UL | MH  TEXHOJIOTHUSIMU
COBEPIIICHCTBOBAHHUS (1-11) COBEPIICHCTBOBAHUS TUTST
npoeccHoHaNbHON npodecCHOHATBLHON COBEPILICHCTBOBAHUS
JIeSITeIbHOCTH JIeSITEIbHOCTH npodeccruoHaIbHOI

(12-19) JIeSITEIIbHOCTH.
(20-23)

1.5 Pexomenayemoe K0JIM4€CTBO YaCOB HA OCBOCHHE NIPUMEPHOM NPOrpaMmbl yueOHOM
AUCHUIIJIMHBbI:
VY4eOHBI Kypc paccuMTaH Ha M3y4YeHHE B TeueHHe AByX cemecTpoB (2 kypc, 3.4
CEMECTPBI), COJICPKUT JICKITMOHHBIA MaTepUal, MPAKTUUECKUE 3aHATHS.
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[To yueOHOMY TIaHY CIEMATILHOCTH Ha 3Ty MUCHMIUIMHY oTBoauTCcs 178 dac. I3 Hux
68 yacoB — Ha ayJUTOpPHbIE 3aHATHS U 36 YacOB — HA CaMOCTOATENBHYIO paboTy CTYIEHTOB.
AynutopHble 3aHATHS BKIOYaroT 34 4daca — jekuuid v 34 yaca — CEMHUHApCKUX 3aHiATHi. B
y4eOHOM IUIaHE CHENMATbHOCTH 3alUIaHUPOBAHBI ClEAyromue (OpMBI KOHTPOJS 3HAHWUN
CTYJEHTOB: 9K3aMeHbI — B 3,4-0M ceMecTpax.

2. CTpyKTYypa 4 NIpUMepHOe co/iepKaHue Y4eOHOM TUCIUIIHHbI
2.1 O0beM yueOHON AMCUMILIMHBI M BUABI Y4eOHO# padoThl

TpynoeMKocTh 4acoB
Buj yueOHoii padoThI 3cemecTp 4cemectp Bcero

MaxkcumaJjibHasi yueOHasi Harpy3Ka (Bcero) 49 55 104
Oos3aTebHas ayAMTOPHAsI yueGHasi HArpy3Ka (Bcero) 32 36 68
Jexyuu (J1) 16 18 34
Ipaxmuueckue 3ansmus (I113) 16 18 34
Jlabopamopuwvie pabomot (JIP) - - -
CamocTosiTesIbHAsI padoTa odyuaromerocs (Bcero) 17 19 36
OT160p ¥ NOArOTOBKa MaTepuaa 1o KJIFYeBbIM 3 5 8
TEOPETUYESCKIM BOMPOCAM JICKIIMOHHOTO Kypca
Hanucanue pedepara 2 2 4
JIokman ¢ KOMIBIOTEPHOM Mpe3eHTaIel 2 2 4
OT60p 3a1aHUN, COOTBETCTBYIOIIUX JAHHOU TEME U3 2 2 4
y4eOHHKOB MATEMATHKU HAYAIbHOMN HIKOJIBI
IToaroToBka K KOHTPOJILHOM paboTe 2 2 4
ITonroToBka u caya dK3aMeHa 6 6 12
Bu1 HTOrOBOr0 KOHTPOJIs IK3aMeH IK3aMeH

2.2. CTpyKTYypa IMCUUIIUHBI:
Pacnpenenenue BuoB yueOHOM pabOThI U UX TPYAOEMKOCTH IO pasjesaM AUCLUUILINHBL.
Pasnensl AucUMIIINHBL, U3yyaeMble B 3 ceMecTpe.

HaunmenoBanue pa3zenos KonnuecTBo yacos
Ne Bcero AynuropHas pabora Camocr | Koncynbra
OsITCJIb LIUU K
Hast KOHTPOJIbH
padoTa | i nagore
JI 113 | JIP
1 2 3 4 5 6 7 8
1. OneMeHTHI JIOTHKH. OCHOBBI TEOPHUH
P 12 4 4 - 2 2
MHOYECTB.
2. HarypainbHble 4uciia u Hyllb. 12 4 4 ) 2 2
3. CHCcTeMBI CUUCIEHUS. 3aIUCh LEIBIX
HEOTPHUIATECIHHBIX YHCET U aJlTOPUTMBI 12 4 4 - 2 2
JNEWCTBUM HAJl HUMU.
4, TexcroBsle 3amaun. KoMmOuHATOpHEBIE
A P 12 4 4 - 2 2
3a7a4H.
Hmozo no oucuunaune: 48 16 16 - 8 8

Paznensl nucuumivael, n3ydyaembie B 4 cemecTpe.
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HaumenoBanmue pa3acioB

KonnuecTBo yacoB

Ne Bcero AynutopHas paboTa Camoct Koncyn
OATENbH | LTAI[HH
as o
pabota OArOT
OBKE€ K
JK3aMe
HY
JI 113 JIP
1 2 3 4 5 6 7 8
1. I'eomerpuueckue Gpurypsi. 16 6 4 - 4
2. BenmuuHbl 1 UX U3MEpeHNe. 12 4 4 - 4
3. [pubnuKeHHBIC BEIYUCICHUS. 12 4 4 - 4
4, DJIeMEHTBl MaTEeMaTHUYECKOH CTATUCTHKH. 16 4 6 - 6
Hmozo no oucyunaune: 56 18 18 - 18 2




2.3 TEMATHYECKU ILTAH ¥ COJIEXKAHVUE YYESHOU JUCIHUTILIMHBI «<MATEMATHKA»

HanmenoBanme Conep:xanue yueOHOro MaTepuaJia, TeopeTudecKue U NpaKTHYecKne 3aHATHS, Oo0bem YpoBenn
CaMOCTOSITeJIbHAsI padoTa 00y4arIMuXCs 4acoB 0CBOEHMS
1 2 3 4
3 cemecTp
Paznea 1. OCHOBBI TEOPUH MHOKECTB 12
Tema 1.1. IlonsiTHE MHOKECTBA 1,2
Teopemuueckoe 3anamue 2
Cooepotcanue yuednozo mamepuana
BBognas yactb. MecTto U 3HaueHHE Kypca MaTEeMaTHKH B CHCTEME MOATOTOBKH YUHTEIs
HayaJbHBIX KJIacCOB. MHOXKECTBA W OMNEpallUM HAJl HUMU: TTOHATHE MHOXKECTBA U dJIEMEHTa
MHOkecTBa. Ilycroe wmHOxkectBo. CrocoObl 3amaHusi MHOXECTB. OTHOIIEGHUS MEXIY
MHOKE€CTBaMH. PaBHbIE MHOKECTBA. YHHMBEPCAIBHOE MHOXECTBO. UHMCIIOBBIE MHOXECTBA
[TogmuoxectBo. Kpyru Oitnepa.
Ilpakmuueckue 3anamus 2
MmuoskecTBo. DnemeHT MHOkecTBa. [Tycroe MHOXKecTBO. OO603HaueHHE. UHCTIOBbIE MHOYKECTBA.
Koneunsie 1 6eckoHeunbie MHOKeCTBA. CriocoObl 3a1aHKst MHOKECTB. OTHOIIICHHUS MEXKITY
MHOXecTBaMU. [loqMHOKecTBa. Y HUBEpcabHOE MHOXKECTBO. Kpyru Ditnepa.
Camocmosamenvhnas paboma 1
CBs13b BBE/JICHHBIX MTOHSATHI C HAYAIbHBIM KypCOM MareMaThky. Perienue 3aad no teme.
Tema 1.2. Onepanum HaJ MHOKeCTBAMHU 1,2
Teopemuueckoe 3anamue 2
Cooepotcanue yueonozo mamepuana.
Onepanuu HaJ MHOKECTBAMU: TepecedeHne, 00beAMHEHNE, Pa3HOCTh, JOMOIHEHHE. 3aKOHBI
omepauuii HajJ MHOXecCTBaMH. JleKapTOBO MpPOU3BEACHUE JIBYX MHOXeCTB. IloHsTHE
yrnopsiioueHHoi mapel. CBoiicTBa JekapToBa mpousBeneHus. [lonstue pa3zOueHus
MHOXECTBa Ha KJiacchl. Pa30MeHne MHOXKECTBa Ha KJIACCHI C TTOMOIIBIO OJTHOTO, JABYX, TPEX
CBOWCTB.
Ilpakmuueckue 3anamusn 2

Ilepeceuenne mMHOkecTB. CBolicTBa mepeceueHus: MHOXkecTB. OObeuHeHre MHOeCTB. CBolicTBa
oObemHeHNsT MHOXKECTB. PasHocTs MHOXKecTB. [lomonmHeHne K moaMHOKeCTBY. DopMyisr Jie
Moprana. /IekapToBo npousBeicHre IBYX MHOeCTB. CBOMCTBa JiekapToBa Mpor3BeaeHHs. CriocoObl




3alaHusl JIEKapTOBAa TIPOMBBENCHHS JIBYX MHOXKECTB. ['paduueckoe H300paKeHHe IeKapToBa
MPOM3BENICHUST JBYX YKCIIOBBIX MHOMKECTB. YCIIOBUSI pa3OMEHMsI MHOXKECTBA Ha KJIAacchl (Ha
TIONAPHO-HETIEPECEKAIOIINECS TOJIMHOXKECTBA).

Paz0rieHre MHOYKeCTBa Ha KJTacChl ¢ TIOMOIIIBIO OJTHOTO, JIBYX, TpeX CBOMCTB. Kitaccupukarmst.
[lpumenenne pa3OMeHHs MHOXECTBA Ha KJIAcChl K PELICHHIO TEKCTOBBIX  3a/1ad.
['padraeckoe M300payKeHre AeKapTOBa POU3BEICHHUS JIBYX UYUCIIOBBIX MHOYKECTB.
Camocmoamenvnas paboma

CoOTHOIIIEHHST MK Ty MHOYKECTBAMHE M X JIOKA3aTeIbCTBO. CBSI3b BBEICHHBIX ITOHSATHIA ¢ HAYATHHBIM
KypcOM MaTeMaTrkH. PertieHne 3a/1a4 1o Teme.

KoHcynbTarmy K KOHTPOJIBHOM padoTe.

Paznea 2.

HaTypaJIbele Yucjia 1 HYJIb

12

Tema 2.1.

HartypaJjbHoe 4HcJ/I0 Kak Mepa 0Tpe3Ka

Teopemuueckoe 3anamue

Cooeporcanue yueonozo mamepuana.

Oranbl pa3BUTUS MOHATUN HATypaJdbHOro yucia U Hynas. HarypanbHoe uucio kak mepa
otpeska. OmpeneneHue apupMeTHUECKUX ACHCTBUI HaJ YMCIaMH, pacCCMAaTPUBAEMBbIMU KaK
Mepbl OTPE3KOB.

Ilpakmuueckue 3anamus

[TonoxxurenbHas ckansgpHas BenuurHa. V3MepeHHe MOJIO0KUTENbHOW CKAISPHOW BEJIWYHMHBI.
HartypanbHoe yncio kak Mepa oTpe3Ka

Camocmoamenvnan paboma

CMBICIT HAaTYpaIbHOTO YHCIIA, TOJYyYEHHOTO B PE3YJIbTATE U3MEPEHNUS BETUUNHBI.
CBs13b BBEJICHHBIX MOHSITHI ¢ HaYaIbHBIM KYPCOM MaTreMaTrKy. PelieHue 3a1a4 o teme.

1,2

Tema 2.2.

CMBbIC/I HATYPAJIBHOI0 YK CJIA, OJYYE€HHOI'0 B pe3y/ibTaTe U3MepeHus BeJTHYNH
Teopemuueckoe 3anamue

Cooeporcanue yueonozo mamepuana.

CMBICIT HATYPaAJTLHOTO YHCJIa, TTOJIYIEHHOTO B Pe3y/IbTaTe U3MEpPEHUS BeIMINH. CMBICT
CYMMBI M Pa3HOCTH HAaTypalIbHBIX YUCEI, TONyYEHHBIX B PE3Yy/IbTaTe U3MEPEHUS BEIIUYUH.
CMbICT MPOU3BCACHUA U HACTHOT'O HATYPAJIbHBIX YUCEII, IMTOJIYUYCHHBIX B PE3YJIbTATC
WU3MEpEHUs BEIUYHUH.

IIpakmuyeckue 3anamus

CMBICT HAaTYypaJIbHOTO YHCTIA, MOyYEHHOTO B pe3ysbTare u3MepeHus BennuuHbl. Cymma u

1,2
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Pa3HOCTb HATYpPAJIbHBIX YUCCII, ITOJIYUYCHHbBIX B PE3YJIbTATC U3MCPCHUSA BCIIMYHUH.
HpOI/I3BCI[CHI/Ie M 4aCTHOC HATypaJdbHBIX YUCEII, IIOJIYUCHHEBIX B PE3YJIBTATEC U3MECPCHUA
BCJIMYHH.

Camocmosmenvuasn paboma 1

CBs13b BBEJICHHBIX TOHSTHIA ¢ HaYaIbHBIM KYPCOM MareMaTrkHy. PerieHue 3ama4 o teme.

KoHcyrnbTarmm K KOHTPOJIBHOM padoTe. 2
Pasznea 3. CucreMbl CYUCICHUSA 12
Tema 3.1. 3anuch HeJbIX HEOTPUIATEIBLHBIX YHCEJI U AJTOPUTMBI 1eliCTBUIA HAl HUMU 1,2

Teopemuueckoe 3ansamue 4

Cooepotcanue yueonozo mamepuana.

[TonsTue cuctemspl curcieHus. [lo3UIMOHHBIE U HETIO3UIIMOHHBIE CUCTEMBI CUMCIICHHUS.

ANTOpUTMBI apUPMETHICCKIX JCHCTBHIA HAJ| IETTBIMA HEOTPHUIATSILHBIMU YHCIIAMU B

JeCSITUUHOM cucteMe cuncienus. [[03ulnoHHbIE CUCTEMbI CUYUCIICHUS, OTITUYHBIE OT

IECITUYHOM. 3aIIHCh YHUCEIL.

[lepexon 3amucu 4rcen B OJJHOM CUCTEME CUUCIICHHUS K 3aMHCH B IPYTOM.

Ilpaxmuueckue 3ansamus 4

3anuch U Ha3BaHUE YKCEN B IECATUYHON cucTeMe cuncieHus. CloxeHne, BIUUTaHue,

YMHOKEHUE U JISJICHUE B JCCITHYHOW CUCTEME CUMCIICHHUS.

3anuch yucen B MO3UIIMOHHON U HEMO3UITMOHHOM crucTeme cuncienus. CloxeHue,

BBIYATAHUE, YMHOKEHHUE ¥ JICJICHUE YHCEIT B B TIO3UIIHOHHON CHCTEME CUMCIICHHSI, OTITHIHON

OT JECSITUYHOH. 2

Camocmosmenvras paboma

CBsi3b BBEJICHHBIX TIOHSTHI ¢ HAYQTLHBIM KYPCOM MaTeMaTHKH. Perienue 3ama4 o teme.

KoHcymbTarmm K KOHTpOJILHOM padoTe. 2
Paznen 4. TexcToBasi 3a1a4a 1 Npolecc ee peleHusi. JjeMeHTbl KOMOMHATOPUKHU 12
Tema 4.1. TexcroBas 3anaya. CTpykTypa. 1,2

Teopemuueckoe 3anamue 2

Cooepotcanue yueonozo mamepuana

CtpykTypa TEeKCTOBOM 3a1a4yi. MeETObI U CLIOCOOBI peIeH s TEKCTOBBIX 3a/1ad.

Ilpakmuueckue 3anamusn 2

TekcToBbIe 33141 U CITOCOOBI KX PpeUICHM:. Anamm COACPKAHUA 3a/1a41 U TIPUCMbI ITOMCKa
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pemenws. [IpoBepka perteHrst 3a1aum.

Camocmoamenvnasa paboma
CBs13b BBEJICHHBIX IIOHSITHI ¢ HAYQIbHBIM KYpCOM MaTreMaTvKy. PelieHue 3a1a4 o reme.

Tema 4.2. JTanbl pelieHus 3a/1a4 U NPpUeMbl UX BbINIOJTHEHUSI. 1,2
Teopemuueckoe 3anamue 2
Cooeprcanue yueobnozo mamepuana.
Dransl perieHus 3a1a4 U MPUEeMbl UX BHITIOTHEHMsI. Pelienne 3a1a4 Ha YacT! 1 IPOLICHTHI.
Ilpakmuueckue 3anamusn 2
DTarib pertieHs 3a/1a4 aprMETHISCCKUMI CIIOco0aMU. AHATN3 COZIEPYKAHYS 3a/1a49H 1 TIPHEMBI
rorcka pertieHyst. Perenue 3anau anredpandeckum criocoooM. [IpoBepka pertenns 3amaym.
Perienyie 3a1a4 Ha 4acT! U IIPOLICHTBL.
CamocmoamenvHnas paboma 1
CBsi3b BBEZICHHBIX TIOHSTHIA ¢ HAYQITBHBIM KYPCOM MaTreMaTvKH. PerieHue 3ama4 o teme.
KoHncynpranum Kk KOHTpOJIBHON padoTe. 2
4 cemecTp
Paznea 5. I'eomeTpuuyeckue purypsl
16
Tema 5.1. TI'eomempuueckue guzypot 1,2
Teopemuueckoe 3anamue 2
Cooepotcanue yueonozo mamepuana.
Uctopus pa3sutus reomerpuu. OCHOBHBIE CBOMCTBA T€OMETPUUECKUX (PUTYp HA MIIOCKOCTH.
Omnpenenenne OKPYKHOCTH, Kpyra, paanyca, tuamMmerpa, Xopasl. OCHOBHBIE CBOICTBA.
CBOHCTBO KacaTenbHOM K OKPYKHOCTH.
Ilpakmuueckue 3anamusn 2
CMexHble W BepTUKaIbHBIE yribl. [Ipu3Haky mapamienbHOCTH MpsaMbIX. OmpeneneHue u
CBOWMCTBA TEPICHIUKYISAPHBIX TpsIMbIX. [IpH3HaKuW paBeHCTBA TpPeyroibHHUKOB. CBOMCTBA
TPEYroJIbHUKOB (PaBHOCTOPOHHET0, PABHOOEIPEHHOT O, TPSIMOYTOJIBLHOTO, IPOU3BOJILHOTO).
Ompenenenue mapaiesorpaMma, pomOa, NPsSIMOYTOJbHMKA, KBajpaTa, Tpameuuun. HWx
OCHOBHBIE CBOMCTBa. CpeHsIsl THHUS TPEYTOJIbHUKA U TPaIeIuu.
Camocmoamenvnasn paboma 2

[IpaBunbHbIN MHOTOYTOJIBHUK. CyMMa YIJIOB 71-yTOJIbHUKA.
CBs13b BBEJICHHBIX MTOHATHI C HAYATLHBIM KYpCOM MaTeMaTHKu. Perienre 3a/1a4 1o teme.
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Tema 5.2. TI'eomempuueckue gpuzypoi 1,2
Teopemuueckoe 3anamue 4
Cooepotcanue yuednozo mamepuana
OcHoBHBIE  CBOWCTBa  reoMeTpuueckux ¢uryp B  mpoctpanctBe. [locTpoenue
reomerpuueckux ¢uryp. Ilpeodpa3oBanus reoMeTpuIecKux GUryp.
Ilpakmuueckue 3anamusn 2
[TonsaTtue 3anaun Ha noctpoeHue. [locTpoeHus ¢ MOMOIIBIO HUPKYJIS U JTMHEHKH.
DneMeHTapHbIEe 33/1a4H Ha TIOCTPOCHUE. DTaIlbl PELICHUS 33/a4 Ha TOCTPOCHHE.
[loctpoenne cymMmbl U pa3HOCTH [JBYX JaHHBIX OTpe3koB u yrioB. [locTpoenue
TPEyrojbHUKA, paBHOTO JaHHOMY, TPEYTOJIbHHKAa IO 3aJaHHBIM TpPEM CTOpPOHAM,
TpEeYroJbHUKA MO 3a/IaHHOM CTOPOHE U ABYM MPHIICKAIIUM K HEH yriiaM.
[TonsiTue npeoOpa3oBaHusl.
Camocmoamenvnas paboma 4
CumMMmeTpHsi OTHOCUTEIBHO TOUKH. CHMMETPHS OTHOCUTEIBHO NpsiMoid. [lapaninensHblit
nepenoc. [ToBopot. ['omoTeTrs u mompo6ue. Cpsi3b BBEACHHBIX MOHATHIA C HAYATHHBIM KypPCOM
MareMaTku. Perenne 3amad o reme.
Pa3zneu 6. Beiu4uHBI 1 UX H3MePEeHUsI 12
Tema 6.1. IlonsiTue BesimuuHbl. UcTOpus co31aHus cCHCTEMbl eIUHUI BeJIMYUHBI. 1,2
Teopemuueckoe 3anamue 2
Cooepotcanue yuednozo mamepuana
VcTopus co3manusi cucTeMbl equHAI BeTnurHbL. [ToHaTne Benmunuel. Onpenenenne
CKaJsipHO# BennuuHbl. OCHOBHBIE CBOMCTBA CKASIPHBIX BenuunH. OnpeeneHne oneparmii
Ha/1 oTpe3kaMu. CBOWCTBA JUIMHBI, TUTOTIA/IH.
Ilpakmuueckue 3anamus 2
OcHOBHBIE CBOMCTBA CKAJIAPHBIX BenMuuuH. OnpeiesieHne onepainii HaJl OTpe3KaMH.
CaoiicTBa anuHsl, wiomaau. CpaBHeHHE UTMH OTpe3koB. [leficTBUS HAall ATMHAMU OTPE3KOB. 2
Camocmoamenvnasn paboma
Benmuunnbl, n3yyaeMble B HAUQJILHOM Kypce MaTeMaTHKH. PertieHre 3a1ad 1mo Teme.
Tema 6.2. HN3mepeHue BeJn4nH 1,2
Teopemuueckoe 3anamue 2

Cooeporcanue yuednozo mamepuana

13




CrniocoOwt m3mMepenus BenuuuH. CTaHIapTHRIC BETMUUHBI IJTUHBI, IDIOMIAIH, MACcChl, 00beMa,
3aBUCUMOCTH MeX a1y HUMHU. OTpeesieHus] paBHOBEIIMKUX M PABHOCOCTABJICHHBIX (DUTYP.

Ilpakmuueckue 3anamus 2
CpaBHeHue IMH OTpe3KoB. JlelcTBUS Haja AJIMHAMH OTPEe3KOB. UMCIEHHOE 3HAueHUE
BEJIMYMHBI yriia, eAUHNLBI n3Mepenus. [lnomanp ¢urypsl. Uncinennoe 3HaYeHHE TUIOMIA/IN.
[IpaBuno cpaBHenust 1wiomaneil. I[lpuembr u3mepenust ruiomaneil. PaBHOBennkue u
paBHOCOCTaBieHHBIE (urypbl. HaxoxaeHue mioniaayd OpsMOYTOJIbHUKA U APYrHX (Uryp.
Ob6vem Tema u ero usMepenue. Macca Tenma. Crommocts. Bpems. Ilyts. CkopocTs.
CrangapTHble eIMHUIBI JUTMHBI, TUIOMIAId, Macchl, 00beMa. OJHOPOIHBIE U PA3HOPOIHBIC
BennuuHbl. CBOICTBA Macchl Tela, IPOMEXYTKa BpeMeHU. EnuHuIbl BpeMeHu. 3aBUCUMOCTH
MEX1y BEIMYUHAMH.
Camocmoamenvnas paboma 2
JleiicTBUsI HaJl BEIMYMHAMHU, IPOU3BOIMMBIE B HAYAIILHOM Kypce MaTeMaTuku. PereHue 3amaq
TI0 TEME.
Paznen 7. DJIeMEeHThI BIYMCJINTEIbHOH MATEMATHKH 12
Tema 7.1. Ipuéan:keHHbIE BHIYHCIEHUS 1,2
Teopemuueckoe 3anamue 4
Cooepotcanue yueonozo mamepuana.
3anuch NpuOIMKEHHOT0 3HaueHUs yncia. OKpyriieHne npuOIMKEHHbBIX 3HAYEHUH YHCell.
AGcCoIt0THAs M OTHOCHUTEINbHAS MOrPEIIHOCTH MPUOIMKEHHOT0 3HaueHus uucina. [leiicrBus
HaJ NpUOIMKEHHBIMU 3HaUeHUSIMU uncell. [IpaBuna npuOinkKeHHBIX BBIYUCICHUH.
Ilpakmuueckue 3anamus 4
AOCOII0THAs M OTHOCHUTENbHASI TOTPEIIHOCTH NMPUOJIMKEHHOT0 3HaueHus uncia. [Ipasuna
MpUOTKEHHBIX BhranciaeHui. OKpyrieHne NpuoIuKeHHbIX 3HaueHu# uncen. JleficTBus Haf
NpUOIMKEHHBIMHY 3HAUEHUSIMU YHCETT.
Camocmoamenvnan paboma 4
CBs13b BBEJICHHBIX TIOHSTHI ¢ HAYaIbHBIM KYPCOM MaTeMaTHKH. PelieHre 3a1a4 1o Teme.
Paznea 8. DJieMeHThl MaTeMATH4YeCKOil CTATUCTHKHU 16
Tema 8.1. MeTtoabl CTATHCTHYECKOH 00padOTKH pe3y1bTaTOB 1,2
Teopemuueckoe 3anamue 4

Cooeporcanue yueonozo mamepuana.
I/ICTOpI/I'-IeCKI/Ie CBCACHUA BOSHUKHOBCHUS U PA3BUTHUA MaTeEMAaTHYECKON CTaTUCTHUKHU.
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OCHOBHbBIC TIOHSATHS MATEMAaTHYECKOM CTATUCTUKU. METO/Ibl MATEMAaTHUECKOW CTATUCTHKH.
OTt60p uccnenyembix 00beKTOB. CIIOCOOBI TPEICTABICHUS PE3YILTATOB HAOTIOACHHIA.
MeTobl CTaTHCTUYECKOI 00pabOTKH pe3ysIbTaTOB HAOJIIOICHHIA.
Ilpakmuueckue 3anamusn
Penrenue THTIOBBIX CTATUCTHYECKUX 3aj1ad.
[TnaHupoBaHKe mpolecca MaTeMaTHYSCKONH 00pabOTKU IKCIIEPUMEHTAIBHBIX JTAHHBIX.
[IpoBeneHue MPAKTHYECKUX PACUETOB IO HMMEIOUIMMCS SKCIEPUMEHTAIbHBIM JIaHHBIM C
UCIOJIb30BAHUEM  KOMIIbIOTEpa.  [IpUMEHEHHE  KOMIIBIOTEPHOC  MOJCIHPOBAHHE
MeIarOTMYECKOr0 dKCIIepUMeHTa. [IpUMEeHeHne MaTreMaTHYecKHMX METOJOB JIJISl PEUICHUs
npodeccHoHABHBIX 33/1a4.
Camocmosamenvhnas paboma
[TpaBuna okpyrienus yucen. [IpoBeneHue 31eMEHTaApHOM CTATUCTHYECKONW 00pabOTKH
uHbOpMAIIMU U PE3yIbTATOB HCCIICOBAHU, TPEICTABICHHE OIYICHHBIX JTaHHBIC
rpadudecku. CBsi3b BBEJICHHBIX MOHSITHI C HAYATbHBIM KYPCOM MATEMaTHKH.

KOHCYJH)TEIIII/II/I I10 IMIOAT'OTOBKE K 3K3aMCHY

Bcero yacos:

104

YpoBeHb ocBoeHUS: | — JI€TKUH, 2 — OTHOCUTENBHO JIETKUN, 3 — CIIOKHBIH.
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2.4. Conep:xanue pa3iesioB TUCUUIIMHBI

2.4.1. 3aHATHA JEKIIUOHHOI0 THIIA

pasn
ena

HaumenoBanue
pa3zaena

CozepxaHue pasaena

®dopma
TEKYILETO
KOHTPOJIS

2

3

4

3 cemecmp

OCHOBBI
MHOKECTB

TEOpHUH

BBoanast yacts. MecTo 1 3HaueHHE Kypca MaTEeMaTUKU B CUCTEME
MOJTOTOBKH YUHUTENs HadalbHbBIX KJ1accoB. MHOXKeCTBa U onepanuu
HaJl HUMH: TIOHATHE MHOXECTBa U dJieMeHTa MHO)kecTBa. CriocoObl
3a1aHug MHOkecTB. OTHOILIIEHUS MeX Iy MHOXecTBamMu. Onepanuu
HaJ MHOXecTBaMU. JlekapTOBO NMPOU3BECHHE IBYX MHOXKECTB.
[onsarue ynopsimoueHHo# mapel. CBOMCTBA AeKapTOBa IIPOU3BEICHHS
INonsiTre pa3OMeHNs] MHOXKECTBA Ha KIACCHI.

V. T.

Harypanbhuble uucna u
HyJb

Harypanbsaoe 4ncio kak Mepa otpeska. OnpeneneHne
apuMeTHIeCKnX ASHCTBUI Ha/l YUCIIAMH, PACCMATPUBAEMBIMH KaK
MepBI 0Tpe3KoB. CMBICT HATYPaJIbHOTO YHCIIA, TOJTYYEHHOTO B
pe3ynbTaTe u3MepeHus BeauduH. CMbICT HATypaJIbHOTO YHCIIA,
TIOJTYYEHHOTO B pE3yNbTaTe H3MEpeHHs BennanH. CMbICT
MIPOM3BECHUS U YACTHOTO HATYPAIbHBIX YUCEJI, TIOJyYEHHBIX B
pe3yabTaTe U3MEPEHUS BENUYMH.

V.P.T.

CHCTEMBI CYNCIIEHUS

TloHsATHE CUCTEMBI CUMCIICHHS. HOSI/IHI/IOHHLIG U1 HCIIO3UIIMOHHBIC
CHCTEMBI CUUCIICHUS. AJNITOPUTMBI apU(PMETHYECKUX AEHCTBUIT Hall
HEJIbIMU HEOTPULATCIIbHBIMU YUCIaMU B [[CCHTHHHOﬁ CHUCTEMC
CUHUCJICHU. HOSI/IHI/IOHHI)Ie CUCTCMbI CUHCJICHHUA, OTIIMYHBIC OT
JnecaTUUHOM. 3anuch uucen. Ilepexo/ 3amucu Ynucen B OAHOK
CHCTEME CUHCIICHHS K 3aIICH B APYTOH.

V.P.T.

TexcroBas 3aJa4a H"
nponecce €€ peuIcHusA

CtpyKTypa TEeKCTOBOI 3anaun. MeToasl M CIOcOOBI peIeHHs
TEKCTOBBIX 3a[ad. JTallbl PEIICHNS 33/1a4 ¥ IPUEMbI UX
BBINOJTHEHNSL. PeltieHrie 3134 Ha 4acTy ¥ POLICHTBL

4 cemecmp

['eomeTpuueckue
¢durypsr

Hctopus pa3surtus reomerpun. OCHOBHBIE CBOWCTBA
reOMETPUYECKHUX (DUTYP Ha IIOCKOCTH.

Omnpenenenue oKpyKHOCTH, Kpyra, paguyca, T1aMeTpa, XOp bl
OcHoBHBIE cBOICTBa. OCHOBHBIE CBOHCTBA T€OMETPHUYECKUX GUTYP B
MIPOCTPAHCTBE.

[MocTpoenue reomerpudeckux ¢uryp. [IpeodbpazoBanus
reoMeTpUUIECcKHX (uryp.

Y.P.T.

BennuuHb! H HX
U3MepeHHe

Onpenenenne  ckayisipHo  BenuuuHbl. OCHOBHBIE  CBOIMCTBa
CKASIPHBIX BenmuunH. OmpefeNicHne omneparnuii Hal OTpe3KaMu.
CpoiictBa mmuHBEL, Twomand. CIocOOBI HM3MEPEHHS BEIWYHH.
CraHnmapTHBIE BEJIMYHMHBI JUIMHBI, IDIOMIATH, MAacchl, 00BeMa,
3aBUCHUMOCTH MeXay HuMmu. OrmnpeneneHus paBHOBEIUKUX U
PABHOCOCTABJICHHBIX QUTYD.

V.T.

ITpubnuxeHnHbIe
BBIYUCIICHHS

3anuchk NpUOIMKEHHOT0 3HaueHus uncia. OKpyrieHne
NpUOJIMIKEHHBIX 3HAYCHUH YnCel.

AGCOmOTHas 1 OTHOCHUTEJIbHAS TOTPELIHOCTH NPUOIHKEHHOTO
3HaueHus uncina. JleficTBus Hax NpUOIMKEHHBIMU 3HAYCHUSIMU
ypuced. [IpaBuna mpuOIMKSHHBIX BEIYHCICHUH.

V.T.

DJeMEHTBI
MaTEMaTUYECKOM
CTaTHUCTUKU

Hcropuueckre CBeCHHUsI BOSHUKHOBEHHS U Pa3BUTHS
MAaTEeMaTHYECKOW CTATUCTHKH.
OCHOBHBIE TIOHATHS MAaTEMaTHYECKON CTATUCTUKH.
MeTopl MATEMATUIECKON CTATHCTUKH.
OT060p HccneayeMbIX 00BEKTOB.
CriocoOsI TpeicTaBIeHUS PE3yIbTaTOB HAOIIOCHHIA.
MeTo/Ibl CTAaTUCTHYECKON 00pabOTKH pe3yIbTaTOB HAOIIOICHHIA.

ITpumeuanue: T — TectupoBanue, P — Hanmcanue pedepara, Y — yCTHBIN OIpoc.
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3aHATHS CEMMHAPCKOI0 THIIA
[J HE IpenyCMOTpEHBI
2.4.2 llpakTHYyecKue 3aHATHS

HanmenoBanue
pa3zena

TeMaTuka NpakTUUECKUX 3aHATUI
(cemMuHApOB)

®opma
TEKYIIIEro
KOHTPOJIS

2

3

4

3 cemectp

OCHOBBI TEOpHH
MHOXKECTB

MHoxectBo. OnmeMeHT MHOxecTBa. Ilyctoe MHOMecTBO. (OOO03HAuCHHE.
UYucnosble MHOXecTBa. KoHeuHble UM OeckoHeuHble MHOXkecTBa. CriocoObl
3amaHus  MHOXecTB. OTHOIIEHMS MEXTy MHOXecTBaMu. IloaMHOMKecCTBa.
YauBepcansHoe MHOXecTBO. Kpyru Oitnepa. [lepeceuenue MHoxxecTB. CBolicTBa
nepecedeHnst MHO>kecTB. OObemuHeHHe MHOXeCTB. CBOICTBA OOBEIMHEHHA
MHOXeCTB. PazHOCTh MHO)KECTB. JIOINONHEHNE K MOAMHOMKeCTBY. DopMysibl A
Moprana. JlekapToBO TIpOM3BENCHIE BYX MHOXecTB. CBOICTBAa JEKapTOBa
TIPOM3BETICHNS.

Cnioco0bI 3a1aHMs IEKapTOBAa IPOM3BECHS IBYX MHOKeCTB. [ padrdeckoe
M300paKeHNE IKapTOBa IPOM3BEICHIS IBYX UHICIIOBBIX MHOXECTB. [loHsATHE
pa30ueHUsI MHOXKECTBA Ha Kiacchl. Pa30neHne MHOXKECTBA Ha KIIACCHI C
MIOMOIIBIO OIHOTO, IBYX, TPEX CBOMCTB.

KP.
V.T.

Harypanbuble 4yucia u
HYJIb

TlonoxxurenbHas CKaJIsIpHas BCJIMYHMHA. I/I3MepeH1/Ie IIOJIOXKHUTCIIBHO
CKaJsipHOM BenuuuHbl. HaTypanbHoe uucio kak Mepa oTpeska. CMbIC
HaTypaJbHOIrO0 4YHWCJia, MOJIYYCHHOI'0 B PE3YJbTATC U3MCPCHUSA BCINYNHD]
CyMMa U PpasHOCTb HAaATypaJbHBIX YHCECJI, IIOJYUCHHBIX B PE3YJbTaT
U3MEpCHUSA BCIWYUH. CMEBICH HaTypaJbHOI'0 4uWCJIa, MOJYYCHHOI'O
pe3yabTaTe U3MEpEeHUsl BEIMYMHBL [Ipon3BeneHNE W 9acTHOE HATYypaabHbI
4Kcell, NOTYYEHHBIX B PE3yJAbTaTe H3MEPEHHUS BEINYHH.

P.V.T.

CucTeMbl CUNCIICHU.

3amuch W Ha3BaHHE YHCEI B ,HeC?[TPI‘IHOﬁ CHCTEME CUHCICHHUSA. 3alliCh
quCeI B HOBH].[I/IOHHOﬁ M HEIO3WIIMOHHON CHCTEME CUHCIICHHS. 3aIllHCh U
Ha3BaHHWC YHCENI B IIO3HIIMOHHOM CHCTEME CUHCJICHUA, OTJIMYHON OT
Z[CCSITI/I‘IHOI\/'I. CJ'IO)K@HI/Ie, BbIYMTAHUC, YMHOXCHHC H JACJICHHUC YHCCI B
HOSI/II.[PIOHHOﬁ CHUCTEMC CUHCJICHU, OTJINYHOH OT ,I[CCHTH‘IHOFI.

KP.Y.T.P

TekcroBass 3amaya u
MPOIIECC €€ PEeIICHUsI

TexcToBbIe 371491 ¥ CTIOCOOBT X PEITICHHSL.

AHaIM3 COZIePIKAHKS 331a4H M TIPHUEMBI TIOKCKa pertieHust. [IpoBepka pertieHus
3a71a4H. DTarbl PeIICHHUs 3a71a4 apH(PMETHYCCKAMHE CTIOCOOAMH.

AHATI3 COIEpYKaHISI 39/1a4H Y TIPHEMBbI TIOUCKA PEILICHHS.

Pernienvie 3a1a4 anreOpanteckuM crioco0oM.

IIpoBepka pelieHus 3a1a4u.

PernieHue 3a1a4 Ha 4aCcTH ¥ IPOLIEHTBL

KP.V.T

4 cemecmp

I'eomerpuueckue
¢burypsr

CMexHBIE U BepTHKAlbHbIE YIIIbl. [Ipu3HaKu mapauiedbHOCTH HPSMBIX.
OmnpeneneHre W CBOWCTBA NEPHEHAUKYISIPHBIX NpsMbIX. [IpusHaku
paBeHCTBA TPEYroJbHUKOB. CBONCTBA TPEYTOJIEHUKOB (PaBHOCTOPOHHETO,
pPaBHOOEIPEHHOTO, TPSIMOYTOJIBHOTO, MPOM3BOIBHOr0). OmpeneneHue
nmapajjiesiorpaMMa, pom0a, NpsSMOYTOJbHMKA, KBaJpara, Tpamenun. Wx
OCHOBHBIE cBoWcTBa. CpenHsAs JHHHUA TPEYroONbHHKA M Tpaleluy.
IlondaTue 3aga4un Ha MOCTPOCHHUE.

ITocTpoenust ¢ TOMOLIBbIO HUPKYJIS U IMHEHKU.

OneMeHTapHbIE 3a/1a4X Ha IOCTPOSHHE.

Ortansl peleHus 3aa4 Ha HOCTPOEHHE.

[MoctpoeHne cyMMBI U pa3HOCTH JBYX JaHHBIX OTPE3KOB U YTIIOB.
[octpoenue TpeyroabHUKaA, pABHOIO JAHHOMY, TPEYTOIbHHKA MO
3aJJaHHBIM TPEM CTOPOHAM, TPEYTOJIbHUKA 10 3aJaHHON CTOPOHE U JBYM
NIpUIIeXKaIuM K Hell yriam. [lonsTre npeobpazoBaHusl.

OneMeHTapHBIE 3a/1a4H Ha TIOCTPOCHHE.

Otansl pemeHus 3a4a49 Ha MOCTPOSHHE.

ITocTpoeHnue cyMMBl U pa3HOCTH IBYX JaHHBIX OTPE3KOB U YIJIOB.
ITocTpoenue TpeyroabHUKa, pABHOTO JAHHOMY, TPEYTOJIbHUKA 110
3aJJaHHBIM TPEM CTOPOHAM, TPEYTOJILHUKA 10 33/[aHHON CTOPOHE U IBYM

NpWIKaIuM K Hell yriam. [Tonsrue npeobpa3oBaHusl.

Y.T.P.
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HanmenoBanue
paznena

TemaTunka MpaKTUYECKUX 3aHATUH
(cemuHapOB)

dopma
TEKYIIEro
KOHTPOJIS

2 3 4

6. |Benuuunsl n ux CpaBHeHue AnUH oTpe3koB. [leiicTBus Hax anuHamu orpeskoB. UYucnennoe| VY.T.

HU3MEpCHUEC. 3HAYCHUC BCJIWYUHBI YTJia, C€AWHUIBI HU3MCPCHUA. IInomanp (bHprLI.

Uucnennoe 3HaueHue miuowanu. [Ipasmio cpaBHeHus ruomaneil. [Ipuemsl
n3MepeHus Iuomaneil. PaBHOBenmkMe M PaBHOCOCTABICHHBIE (DUTYPHI
Haxoxxnenne mromann mpsMOyTrolbHUKA U Apyrux ¢uryp. O6peM Tena u
ero m3Mmepenme. Macca Ttema. Crommocts. Bpewms. IIyte. CxopocTs.
CrannmapTHbIe SIUHHLBI JTUHBI, TUIOMAAH, Macchl, o0bemMa. OmHOpPOTHEIE
U pa3HOpPOIHbIC BenUIUHBL. CBONCTBA Macchl Tela, MPOMEKYTKA BPEMEHH.
Enunanne! BpeMeHH. 3aBUCUMOCTH MEXTy BETMUHHAMH.

7.  |IIpubmmKkeHHbIE AOcComoTHas 1 OTHOCHUTEINFHAS ITOTPEITHOCTH NPUOIMKEHHOTO 3HAYCHUS TV

BBIYHCIICHUS yucina. [IpaBuna npubnarxeHHbIX BeraucineHnii. OkpyrieHue

IPUOIIMKEHHBIX 3HaYCHNH uncel. [leficTBrs HaJ NpHOIKEeHHBIMA
3HAYEHHUAMH IHCEIL.

8. DJIEMEHTHI Pemenne THITOBBIX CTATUCTUYECKHUX 3a7a4. TV

MaTeMaTHYECKOMU HHaHHpOBaHI/Ie mponecca MaTeMaTHYCCKOMU O6pa6OTKI/I
CTaTUCTHUKH OKCIICPUMEHTAJIbHBIX JaHHBIX. HpOBe}IeHI/Ie MPaKTUYCCKUX pacY€TOB 110

HAMEIOIIUMCS KCTIEPUMEHTANTbHBIM JIaHHBIM C UCIIOJIb30BaHUEM
koMIiptoTepa. [IpumMeHeHne KOMIIbIOTEPHOE MOIETUPOBAHUE
MeJIaroruYecKoro skcnepumenTa. [I[pumeHeHre MaTeMaTH4eCKIX METOIOB
JUTSL pelIeHuUs Po(eCcCHOHAIBHBIX 3a/1aY.

[Ipumeuanwue: T — rectupoBanue, P — Hanmcanue pedepara, Y — ycTHbIH onpoc, KP — koHTposbHas paboTa.

JlaGopaTopHble 3aHATHSA
JlaboparopHble 3aHATHS - HE PEAYCMOTPEHBI

IIpumepHasi TeMaTHKa KypPCOBBIX padoT
KypcoBbie paboThl — HE IPETyCMOTPEHBI

2.4.3 Coaep:kaHue caMOCTOSATEIbHOI PadoThI
IIpumepHbie TeMbl pedepaToB, J0KIAI0B ¢ KOMILIOTEPHOU Ipe3eHTal el

OO0 INOT DS WN B

10.
11.
12.
13.
14.
15.

. I'eomerpus B [IpeBHem Erunte.

. Teopus MHOXKECTB U LIKOJIbHAs MaTEMaTHKa.

. Taitnpl 6eckoHeyHOCTU. beckoHeuHble MHOKecTBa. CUETHBIE U HECUETHBIE MHOKECTBA.
. [IpakTiueckoe NPUMEHEHHE MATEMATHUKHU.

. I'eomerpus B [IpeBHeM Basuione.

. 'eomerpus B JlpeBuen Mnaumn.

. 'eometpus B [lpeBem Kurae.

. 'eomerpus B [IpeBuen ['penyn.

. Mcroprueckoe pa3BUTHE MPEICTABICHUS YEIOBEKA O YUCIIE.

CrapuHHbBIE MEPBI.
['eomeTpuueckue BETMUUHBI U CIIOCOOBI UX BBIYHCIICHUS.
Pumckas Hymepanus.
«Maremaruueckue urpsi» M. I'apauaepa.
Matematruueckasi CHMBOJIMKA: €€ TIOSIBIIEHUE U Pa3BUTHE.
HeeBkinaoBsl reomeTpuu.
Kpurepun camooueHnBaHus1, B3aUMOOLIEeHUBAHUSA

HAY4YHO-IIO3HABATEJIbHBIX padoT
Odopmienne paboTsl /0T 2 10 5 6anmos/
CooTBeTcTBHE 3a5BICHHON Teme /0T 2 10 5 6anios/
[Toneznocts nHpOpM™Marmu /ot 2 10 5 Gamos/
3aHuMaTeIbHOCTh HH(pOpMaIMu /0T 2 10 5 6anos/

18




- Hcnonp3oBanue paznudabix ¢hopm oT4éTa /0T 2 10 5 6amios/
- Hcnonp3oBaHHBIC UCTOYHHUKY 3HAHUH /0T 2 10 5 Gaios/
Kpurepumn oneHku:

— OLICHKA «OTJIMYHOY BBICTABIICTCS CTYJCHTY, €CIIM TI0 BCEM KPUTEPUSM IOJIY4EHO 5 06aIoB;

— OIICHKA «XOPOIILI0» BBICTABJISETCS CTYACHTY, €CJIA 110 BCEM KPUTEPUSIM MOIYYEHO OT 4-X — 10
5-tu 0aoB;

— OLEHKa «YyJIOBJIETBOPUTENILHO» BBICTABISETCS CTYAEHTY, €CIH IO IOJIOBUHE KpPUTEPHUEB
BBICTaBJIEHO 3 Oauia;

— OIICHKA «HEY/IOBJETBOPUTEIIHO» BBICTABIISIECTCS CTYACHTY, €CIU IO IMOJOBUHE KPUTEPHUEB
BEICTaBIIeHO 2 Oana.

2.4.4 IlepeyeHb Yy4eOHO-METOAMYECKOr0 oOecredyeHU MO JAUCHMIUIMHE JIJIA
CaMOCTOSITeIbHOM PadoThl 00y4aroIuXCs

CamocTrosiTenbHast paboTa CTYJIEHTOB SIBIIIETCA BakHeWIel (opMoil yueOHO-1103HaBaTEeIbHOTO
nporecca.

OcHoBHasl 11eJIb CAMOCTOSITENTLHOM pabOThI CTYJEHTA MPU U3YyYCHUH AUCHUILINHBI — 3aKPEIUTh
TEOPETUYECKUE 3HAHUsS, TOJYUYCHHBIE B XOJC JIGKIIMOHHBIX 3aHATHN, a Takke C(HOPMUPOBATH
MIPAKTUYECKHE HABBIKU.

CamocTosTenpHas padoTa CTYACHTA B IIPOLIECCE OCBOCHUS TUCIUTUIMHBI BKITIOYACT:

-U3y4eHNe OCHOBHOM U JIOMOJHUTENIBbHOM TUTEpaTyphl IO KypCy;

-CaMOCTOSATEIHPHOE U3YUYCHHE HEKOTOPBIX BOIMPOCOB (KOHCTICKTUPOBAHUE);

-paboTy € AIIEKTPOHHBIMU Y4EOHBIMH peCypcami;

-M3y4eHUE MAaTePHAIIOB TICPUOMUYECKOM ITeUaTH, HHTEPHET PECYPCOB;

-IOATOTOBKY K MIPAKTUYECKUM 3aHSATHIM;

-CaMOCTOSTEIHFHOE BHITIOJTHEHHUE TOMAITHUX 3a/IaHUH;

-IOATOTOBKY pedepara Mo oJHOM U3 nmpobiem Kypca.

Kpome mepedncieHHBIX HUCTOYHHKOB CTYICHT MOXKET BOCIIOJIB30BaThCsl MOMCKOBBIMH
cUCTeMaMu ceTH VIHTepHeT 1Mo TeMe caMOCTOATEIbHOU PadOoThI.

Hauanom opranuzamuu 1r000# caMOCTOSTENTbHONW pabOTHI JOKHO OBITh IPUBUTHE HAaBBIKOB U
YMEHUN TPaMOTHON PalOThI ¢ y4eOHOW M HAYyYHOU JTUTEepaTypoil. ITOT MPOIECC, B MEPBYIO O4Yepeb,
CBSI3aH C HAaXOXJICHHEM HEOOXOMUMOW IS YCIENIHOTO OBJAJCHUsS YYeOHBIM MaTepuaoM
muteparypoid. CTyaeHT [OIDKEH YMeTh I0Nb30BaThCcsl (QOHAAMH OMOMUOTEK W CIpPaBOYHO-
OoubmuorpadUUeCKUMU U3TAaHUSMU.

CTyneHTsI 1J1 TOJTHOIEHHOTO OCBOEHHUSI Y4eOHOTO Kypca JOJKHBI COCTABIATh KOHCIIEKTHI KakK
IpU  TPOCTYIIMBAHAHM €Tr0 TEOPETHYECKOW (JISKIMOHHOW) 4YacTH, TaK W TMPHU MOATOTOBKE K
MPAKTHYECKUM 3aHATHSIM.

Ha camocTosiTenpHy0 paboTy 00y4aromuxcst OTBOAUTCS 36 4acOB y4eOHOTO BPEMEHH.
[Tepeuensb yueOHO-METOAUUECKOTO 00ECTIEUeHHS TUCITUTUIAHBI 10 BHITIOTHEHUIO

Ne Bun CPC CaMOCTOSTENTFHON paboTHI
1 2 3
1. |Ot6op n moaroroska aBpuH, M.M. Marematuka: y4eOHMK ¥ TPAKTHKyM JUIi  CPEIHETO
MaTepHalia Mo KIOUCBLIM 1o heccnonanbioro ooOpasoanusi / W. W. Bapun. — 2-e¢ u3jm., 1epepad. u
;Zii;{ifg:;fy;i?ocw orr. — Mockaa : MznarensctBo IOpaiit, 2021. — 616 c. — (IIpodeccronanbrHoe
HOJrOTOBKA K opazoBanue). — ISBN 978-5-534-13068-3. — Texct : anexrtponssiii / DbC
TECTHPOBAHHIO, 3k3aMeHy Dpaidt [caiiT]. — URL: https://urait.ru/bcode/470026 .
2. JlopodeeBa, A.B. Maremaruka:  yd4eOHMK AN CpPEOHETO
npodeccuonansHoro odpasoranus / A. B. Jlopodeesa. — 3-¢ usi., nepepad. u
JIOTL, — Mockea : W3nareabcTBO IOpaiir, 2020. — 400 ¢c. —

(ITpoteccronansHoe obpazoBanue). — ISBN 978-5-534-03697-8. — Tekcr :
snekrponusld / ObC FOpaiit [caiit]. — URL: https://urait.ru/bcode/449047

2. |Pemenue npaktudeckux |aBpuH, M. . MaremaTtuka : y4eOHHK W TNPAKTUKyM IS CPEIAHEro
3aJanul, BHITIONHEHKE podeccuonanpHoro obpasosanusi/ W. W. baBpun. — 2-¢ wu3n., mepepab. u
Aomatunelt padotsl on. — Mockga : U3narenscto HOpaiit, 2021. — 616 ¢. — (IIpodeccuonansuoe
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https://urait.ru/bcode/470026
https://urait.ru/bcode/449047

opazoBanue). — ISBN 978-5-534-13068-3. — Texkct : anexrponssiii / DBC
Dpaiir [caiit]. — URL.: https://urait.ru/bcode/470026 .

2. Jlopodeera, A.B. Maremaruka : y4eOHUK ISl CPEIHETO
npodeccuonansHoro odpasoranus / A. B. Jlopodeesa. — 3-¢ usz., nepepad. u
JIOTL. — Mocksa : H3natenscTBO IOpaiir, 2020. — 400 c. —
(ITpodeccuonanbroe obpazoanue). — ISBN 978-5-534-03697-8. — Tekcr :
anektponnstii // OBC FOpaiir [caiit]. — URL.: https://urait.ru/bcode/449047

Pedepar ¢ komnbroTepHO
Npe3eHTanuei

agpuH, UW.W. Marematnka : y4eOHMK W TPAKTHKyM ISl  CPEIHETO
podeccronansuoro obpasoBanusi/ W. U. baBpun. — 2-e wu3n., mepepad. u
or. — Mocksa : M3aarenscro FOpaiit, 2021. — 616 ¢. — (IIpodeccronansHoe
opazoBanue). — ISBN 978-5-534-13068-3. — Tekct : anekrponnsiii / DbC
Dpaiit [caiit]. — URL: https://urait.ru/bcode/470026 .

2. Jlopodeera, A.B. Maremaruka : y4eOHUK JUIsl CPEIHETO
npodeccronansHoro oopaszoanus / A. B. JlopodeeBa. — 3-¢ usz., nepepad. u
JIOTL. — Mocksa : H3natenscTBO IOpaiir, 2020. — 400 c. —
(ITlpodeccuonanpuoe obpazosanue). — ISBN 978-5-534-03697-8. — TekcT
snekrponHusiii / IBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/449047

3. Oo0pa3oBare/bHbIE TEXHOJIOTHH

Hns  peanuzauunun

KOMIICTCHTHOCTHOI'0O 11oAXoAa HOpCAyCMarpuBacTCA HUCIOJb30BAHHUC B

y4eOHOM Mpollecce aKTUBHBIX M MHTEPAKTUBHBIX (POPM MPOBEACHUS ayAUTOPHBIX M BHEAYTUTOPHBIX
3aHATHUH € 1eNbI0 (POPMHUPOBAHUS U PA3BUTHS POPECCHOHATBHBIX HABBIKOB 00yUYaIOIINXCS.
3.1 O0pa3oBaTe/ibHbIC TEXHOJIOTMH NPU NPOBEICHUH JIEKIM I

Buapl npumensieMbIx oOpazoBarenbHbIX | Kon-Bo
Ne Tema ARLTP P:
TEXHOJIOTUH yac
2 3 4
(OCHOBEI TEOPUH MHOXKECTB NHdopmannoHHO-00bSICHUTETbHAS 2
JIeKIHs, TPOoOIEMHOE U3T0KEHHE
2 |TexcroBble 3a1a4n. D1eMEHTH KOMOWHATOPHKH. MHTepaKTHBHAS JEKIHS
Hroro no xypey|
B TOM 4HCJIE MHTEPaKTHBHOE 00y4YeHue™*
3.2 Oopa3oBaresibHbIe TEXHOJIOTHMHU NPH NPOBeIeHUU NPAKTUYECKUX 3aHATUH
Bunbr npumeHsieMbIx Kom.
Ne Tema 3aHaTHS AIbE TTD .
00pa3oBaTeNbHBIX TEXHOJIOTUN 4yac
. | Teomerpuueckue Bennanbi. TlpeseHTanys 2
2. |DnemMeHTH MaTEeMaTHUYECKOH CTATUCTHKHI IIpe3enTanus 4
Hroro o xypcy 6
B TOM YHCJI€ HHTEPAaKTUBHOE 00ydeHne™® 6
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4. YCJIOBUSA PEAJIMZAIIAUA ITPOT'PAMMBI JIMCHUITJIMHBI

4.1. MarepuajbHO-TeXHHYECKAasI 0a3a, Heo0XoauMas hifi{: OCYILLEeCTBJICHUS
00pa3oBaTeILHOI0 NMpolecca mo JUCUUIIHHE

Peanu3anus yueOHON TUCHIUIIIMHBI OCYIIECTBISETCS B CIIEIUATBLHO 000PYOBAHHOM KaOWHETE:

ayJIuTOpUs.

No Bux pabot MaTtepraapbHO-TEXHUYECKOE 00ecTiedeHne JUCIUILIMHBI M OCHAIEHHOCTh

1. | JlexumoHHBIC 3aHATHS Aypuropus, OCHAIICHHAs IPE3CHTAMOHHON TEXHHUKOW (TPOEKTOp, JKpaH,
KOMIIBIOTEP/HOYTOYK), Me0eNbI0 (CTOIBI (apThl), CTYJIhs), JOCKA.

2. | Tlpaktuyeckue 3aHATHS Aynuropus, OCHAIICHHAs IPE3CHTAMOHHON TEXHHUKOW (TPOEKTOp, JKpaH,

KOMIIBIOTEP/HOYTOYK), MeOeNbi0 (CTOIBI (apThl), CTYJIbs), JOCKA.

3. | CamocrosTensHas padora | KaOuHeT mis caMOCTOSATENFHON paOOTHI, OCHAIIEHHBIH KOMITBIOTEPHON TEXHUKOU C
BO3MOXKHOCTBIO TOJKIIIOUeHUS K ceTH «MHTepHeT», NporpaMMoi SKpaHHOTO
YBEIMYCHHS M OOECIEYCHHBIH IOCTYINOM B 3JIEKTPOHHYIO HH(OPMAIMOHHO-
00pa3oBaTeIbHYIO Cpe/ly YHUBEPCHUTETA.

4. | Texymmi KOHTpPOJb, | AyIUTOpUS,, OCHAIllEHHAas MPE3eHTAlMOHHOW TEeXHUKON (NPOEKTOp, OIKpaH,
MIPOMEXKYTOUHAs KOMITBIOTEP/HOYTOYK), MeOebio (CTONBI (IapThl), CTYNbA), TOCKa.
aTTecTauus

4.2 IlepeyeHb HEOOXOAUMOI0 IPOrPAMMHOI0 O0eceYeHust

e Onepanuonnas cucrema Microsoft Windows 10

e [laker nporpamm Microsoft Office Professional Plus

e 7-zip GNULesser General Public License (cBobomHoe mporpaMMHOE OOeCIicUeHHE,
HE OrpaHU4YEeHO, OECCPOUHO)

e Uurepner Opaysep Google Chrome (6ecriaTHoe mporpamMMHOE OOecliedeHUue, He
OrpaHU4YeHO, OECCPOUHO)

e K-Lite Codec Pack — yHuBepcanbHBIi HA0Op KOJCKOB (KOJAMPOBIIMKOB-
JEKOAUPOBIIMKOB) U YTUJIUT JJII MPOCMOTpa U 0OpabOTKM ayauo- W BHUAEO(DAIOB
(6ecrutaTHOE MporpaMMHOE oOecriedeHue, He OTPaHUYeHO, O€CCPOUHO)

e WinDjView — nporpamma mias mpocMoTpa aitioB B dopmatre DIV u DjVu
(cBOOOIHOE MPOTpaMMHOE 00ECTICUCHHE, HE OTPAaHUYEHO, OECCPOUHO)

e Foxit Reader — mnpukiaamgHoe mpOrpaMMHOE OOCCIEYCHHE ISl MPOCMOTpa
AJIEKTPOHHBIX JOKYMEHTOB B cTanaapte PDF (GecmatHoe nporpaMMHoe oOecrieueHue,
HE OIPaHUYECHO, O€CCPOTHO)

21



5. IlepeyeHb OCHOBHOM U JOMOJHUTEIbLHON Y4eOHOM JTUTEPATYPbI, HEOOXOAUMOM /1JIsl 0CBOCHUS
AUCHMILINHBI

5.1 OcHoBHas1 IUTEpPaTYypa

1. baBpun, U. 1. Maremaruka : y4eOHUK U MPAKTHKYM JIJISI CPETHETO MPO(ECCHOHATBHOTO
obpazoBanus / U. U. baBpun. — 2-e u3., nepepad. u gon. — Mocksa : MznatenscTBo FOpaiiT,

2021. — 616 c. — (IIpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-13068-3. — TexkcrT :
anextponHbii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/470026 .

2. Nlopodeera, A.B. Maremaruka : y4eOHUK ISl CPEIHEro MpPOQecCHOHAILHOrO o0Opa3oBaHwMs /
A. B. JlopodeeBa. — 3-e uzn., nepepad. u qom. — Mocksa : UznarensctBo HOpaiit, 2020. — 400 ¢. —
(ITpodeccuonanbuoe obpazoBanme). — ISBN 978-5-534-03697-8. — Texkct : snexrponnsii // DBC
IOpaiir [caiit]. — URL: https://urait.ru/bcode/449047

3. Cempix, W.H). Maremaruka : y4eOHMK W TIPAKTHKYM JUIS CpPEIHEr0 TMpodecCHOHATBLHOTO
obpazoBanmsi /| U. 0. Cenpix, lO. b. I'pebenmmkoB, A. lO. [lleBeneB. — Mocksa : W3marenscTBo
IOpaiit, 2020. — 443 c. — (IIpodeccuonanpHoe oopazoBanue). — ISBN 978-5-9916-5914-7. — Tekcr
: anextponHbIit / DBC FOpaiir [caiir]. — URL.: https://urait.ru/bcode/449040

5.2 JlonosiHuTEIbHAS JIUTEPATypa

1. Jopodeera, A. B. Maremaruka. COOpHUK 3ajad : y4eOHO-TIPAKTUUECKOE MOCOOUE ISl CPEAHETO
npodeccuonanbHoro oopazosanusi / A. B. JlopodeeBa. — 2-e uzn. — Mocksa : UznarensctBo FOpaiit,
2020. — 176 c. — (ITpodeccuonanpHoe obOpazoanue). — ISBN 978-5-534-08796-3. — Tekct :
anextponHbii / DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/449051

2. IaBmouenko, 0. B. Maremaruka : y4eOHUK M MPAKTUKYM ISl CPEOHETO MPOo(eCCHOHAIBHOTO

obpaszosanmst / 0. B. [TaBmrouenko, H. III. Xaccan ; mox obmelt pegakmueit 10. B. [TaBmtouenko. — 4-¢
u3n., nepepad. u gorm. — Mocksa : MznarensctBo FOpaiit, 2020. — 238 c. — (IlpodeccrnonaibHoe
obpazoBanme). — ISBN 978-5-534-01261-3. — Tekct : anexrponnbii // DBC IOpait [caliT]. —
URL.: https://urait.ru/bcode/449041

5.3 llepuoguveckne U3IaHUsA
1. Anrebpa u toruka. — URL: https://dlib.eastview.com/browse/publication/81412
2. Bectnuk Mockosckoro yausepcureta. Cepust 01. Maremarnka. Mexannka. — URL:
https://dlib.eastview.com/browse/publication/9045

5.4. [Ilepeuenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHMKAUMOHHON ceTtHn «HHTepHeT,
HEO00XOAMMBIX /151 OCBOCHUS THCHHUILINHBI

1. MunucTepcTBO HayKH U Bbicuiero oopazoBanus Poccuiickoit deaepannu : ohumanbHblil CaiT.
— Mocksa. — URL.: https://minobrnauki.gov.ru

2. Poccuiickoe oOpazoBanue : GpeaepanbHbIi mopran : calT. — Mocksa, 2002. — URL:
http://www.edu.ru

3. Eamuoe oxHO JocTymna K 00pa3oBaTesIbHBIM pecypcaMm : HH(GOPMALMOHHAs CHCTeMa © CailT. —
Mockaa, 2005. — URL.: http://window.edu.ru

4. Enunas xoinekius nudpoBbIX 00pa3oBaTebHBIX PECYpCOB : (eaepanbHbli MopTal : CalT. —
Mockaa, 2006. — URL.: http://school-collection.edu.ru

5. @enepanbHBIN IIEHTP HHPOPMAITMOHHO-00PA30BATEIBHBIX PECYPCOB : KaTaJIOT PECYPCOB : CAMT.
— Mocksa, 2021. — URL.: http://fcior.edu.ru/

6. «YUEBA» : oOpa3zoBarenbHBbIN moprai : cadT. — Mocksa, 2000. — URL:
http://www.ucheba.com
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10.

11.

12.

13.

14.

15.

OO6pa3oBaHue Ha PYCCKOM : MMPOEKT [0CyIapcTBEHHOTO MHCTUTYTA PYCCKOTO si3bIka UM. A. C.
[Mymkuna : caifit. — Mocksa, 2015. —URL: https://pushkininstitute.ru/

eLIBRARY.RU : nayuynas snexkrponnas Oubianoreka : cait. -Mocksa, 2000. — URL:
https://elibrary.ru

Harnmonanehas anexrponnas ounbnmuorexa (HOB) : caiiT. — Mocksa, 2021. — URL:
http://rusneb.ru

KubepJlenunka : HayuHas 37eKTpoHHas bubnuoreka : cait. — Mocksa, 2012. — URL:
http://cyberleninka.ru

«['pamora.py» — cripaBouHO-MH(POPMAITMOHHBIN TIOpTai : cailiT. — Mockaa, 2000. — URL:
http://gramota.ru

Imoccapwuii.ru : cmyx0a TeMaTHYECKUX TOJKOBBIX clioBapei : caiiT. — Mocksa, 2000. — URL:
http://glossary.ru

«Academic.ruy : c10Bapu U SHIUKIONEANH : caT. — Mocksa, 2000. — URL.:
http://dic.academic.ru

Koncynprantllntoc : cipaBovHas mpaBoBasi cuctema : cailT. — Mocksa, 1997. — URL.:
http://consultant.ru (IocTyn Mo JOKAIbHOW CETH)

DNeKTPOHHBINA (HOHI HOPMATUBHO-TEXHUYECKON M HOPMAaTHUBHO-IIPaBOBOM MHGOpMAIIIH
Koncopruyma «Komekey : caiit. — Cankr-Ilerepoypr. — URL: https://docs.cntd.ru/
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6. MeTonnueckne yKazaHus 1Jis1 00y4arOLIUXCS 10 OCBOCHMIO IV CHMILIMHBI

Huctnumnuaa  «Marematuka» — HaresneHa Ha  (QOpMHUpOBaHHE — OOIIEYyYeOHBIX
KOMITIETEHITUH, TAaKUX KaK CIIOCOOHOCTHh JEMOHCTPAIMH OOIICHAYYHBIX 0a30BBIX 3HAHUU
€CTECTBEHHBIX HayK, MaTE€MaTUKH, I[IOHMMaHHE OCHOBHBIX (PAKTOB, KOHIIEIIIUNA,
IIPUHLINAIIOB U TEOPU.

OOy4deHne CTYIEHTOB OCYIIECTBISAETCS IO TPAJAUIMOHHOW TEXHOJOTHH (JIEKIIHH,
MPAKTUKHU) C BKIIFOYEHUEM WHHOBAIIMOHHBIX 3JIEMEHTOB.

YcnemHoe UW3y4eHHE JUCHUIUIMHBI TpeOyeT CHCTEeMAaTUYEeCKOrO IOCEIIEHUS 3aHSATHH,
aKTUBHOM pabOThl HA MPAKTHYECKUX 3aHATUSAX, BBHIIOJHEHHMS YYEOHBIX 3aJaHUN NPENoAaBaTeNs M
CaMOCTOSITENILHOM pabOThI CTY/IEHTa, 03HAKOMJICHHSI C OCHOBHOM U JIOTIOJHUTEILHON JIUTEPATYPOH.

OcBoeHue TUCIUITIMHBI TPETyCMaTPUBAET CIECTYIOIINE BU/IbI yYSOHBIX 3aHATHHA:

1. Jlexuus.

Hanmcanue KoHCIEKTa JIEKIMH: KpaTKO, CXEMaTW4yHO, IOCIEAOBAaTeIbHO (UKCHPOBATH
OCHOBHBIE TOJIOKEHHUSI, BBIBOABI, (DOPMYITUPOBKH, 000OIICHHS; TOMEYaTh Ba)KHbIE MBICTH, BBIIEIATH
KJIFOUYEBBIE CJIOBA, TepMUHBI. [IpoBepKa TEPMUHOB, NOHATHI C MOMOLIBIO SHIMKIIONEINN, CIOBapEH,
CIPAaBOYHUKOB C BBIIKUCHIBAHUEM TOJIKOBAaHUHM B TeTpajb. O003HAYUTH BOIPOCHI, TEPMUHBI, MaTepHall,
KOTOPBII BBI3bIBAECT TPYAHOCTH, IOMETUTh U MOMBITAThCA HAWUTH OTBET B PEKOMEHYEMOI1 JIUTEpaType.
Ecnu camocTosTenbHO He ynaercs pa3oOparbes B Marepuale, Heo0XoauMo chopMyIHpoBaTh BOMIPOC U
3a]1aTh NpenoJaBareiIo Ha KOHCYJIbTalluH, HA IPAKTUYECKOM 3aHSATUH.

2. IlpakTryeckue 3aHATHS.

[TpakTrueckue 3aHATHS CIy’KaT AJIs 3aKPEIJICHUS] U3y4YEHHOr0 MaTepualla, pa3BUTUS YMEHUH U
HABBIKOB MOATOTOBKHU pedeparoB, MPUOOPETEHUS OMbITA YCTHHIX MyOJIMYHBIX BBICTYIUICHUH, BeICHUS
JUCKYCCUH, AapryMEHTalMd M 3allUThl BBIJBUTAa€MbIX IIOJIOKEHUM, a Takke I KOHTPOJsS
MIPENO0IaBaTeNIEM CTEIEHH IMOArOTOBJIEHHOCTH CTYAEHTOB MO U3y4yaeMOM JUCLUIUIMHE.

[Ipy DOArOoTOBKE K MPaKTUUYECKOMY  3aHSTUIO  CTYJAEHTHl HMMEIOT  BO3MOXKHOCTb
BOCITI0JIb30BaThCsl KOHCYJIbTAUAMHU MPENogaBaTesl.

[Tpu moAroTOBKE K MPAKTUYECKUM 3aHATUSAM HEOOXOUMO:

— TPUHOCUTH C COOOM PEKOMEH/IOBAaHHYIO IPENOJaBaTEeNEM JIUTEPATypy K KOHKPETHOMY
3aHSATHIO;

— 10 OYE€pPEIHOr0 MPAKTUYECKOTO 3aHATHUS [0 PEKOMEHI0BAHHBIM JIUTEPATYPHBIM UCTOUYHUKAM
popaboTaTh TEOPETUUYECKUI MaTepHrall, COOTBETCTBYIOIIEH TEMbI 3aHATHUS;

— B Hayaje 3aHATHHM 3aJaTbh IPENOAABATEII BOIPOCH IO MaTepually, BbI3BaBLIEMY
3aTpyJHEHHS B €ro MOHMMAaHWU U OCBOEHUHU IPU PEIICHUHU 3aJ]1a4, 3a/laHHbIX U1 CaMOCTOSITEIbLHOTO
peleHus;

— Ha 3aHATUM JOBOAMTH KAXKIYH0 3aJady IO OKOHYATEJIBHOTO DPELIEHUs, JEMOHCTPHUPOBATH
MIOHMMAaHHE TPOBEICHHBIX PacueToB (aHAJIU30B, CUTyallUMi), B Cilydyae 3aTpyAHEHUH oOpamiarbes K
IIPENoAaBaTellto.

BaxneiimuM sTanmoM  Kypca  SBISETCSl  caMOCTOsATENbHas paboTa 1O  JAMCHMUILIUHE
«MaremaThKa».

CamocrosTenbHas paboTa CTyAE€HTa B IPOLECCe OCBOCHUS TUCHMIIMHBI «MaTeMaTukay

BKJIOYAET:

- H3y4YEHHUE OCHOBHOM U JONOJHUTEIBHOH JINTEPATYPHI 110 KypCY;

- paloTy ¢ 3JIeKTPOHHBIMHU YY€OHBIMH pECYpCaMHu;

- HU3y4YEHHUE MATEpPHAJIOB NIEPUOJANUYECKO MeUaTH, UHTEPHET PECYPCOB;

- TMOATOTOBKY K TECTUPOBAHHUIO;

- WMHAMBHUIYaJbHbIE U TPYNIIOBbIE KOHCYJIBTAIIUH 110 HAaUOOJIEee CIOKHBIM BOIIPOCAM.

Ha camocrosiTenpHy0 paboTy CTYAEHTOB OTBOAMTCS 36 4acoB yuyeOHOTO BpeMeHu. Hawamom
OpraHM3aluu 00l CcamMOCTOSTENbHOM paboThl JOHKHO OBbITh TNPUBUTHE HABBIKOB U YMEHUHU
TPaMOTHOM paboTHI C YUeOHON M HAYYHOH JIUTEpaTypoil. DTOT MPOIECC, B MEPBYIO OUepeb, CBSI3aH C
HaXO0XJCHUEM HEOOXOOUMOW Ui YCIEIIHOTO OBJAJAEHUS Y4eOHBIM MaTepuajoM JHUTEpPaTypoOu.
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CTyneHT JOKEH YMETh IOJIb30BaThCsl (OHAAMU OMOIMOTEK M CIPaBOYHO-OMOIHOrpaduyecKuMU
m3nanusMu. CTyAeHThl A TOJIHOIEHHOTO OCBOGHHMS Yy4eOHOro Kypca JOJDKHBI COCTaBIATH
KOHCIEKTHI KaK IMPU MPOCIYIIMBAHUH €T0 TEOPETUYECKON (JIEKIIMOHHOI) YacTH, TaK U MpU MOJATOTOBKE
K MPaKTUYECKUM (CEMHHApCKUM) 3aHATUSAM. JKenaTenbHO, YTOObI KOHCHEKTHI JIEKIUIl U CEMHUHApOB
3aMHCHIBAINCH B JIOTHYECKON MOCIIEA0BATEIBbHOCTH U3yUEHHS Kypca U COAEPKAIUChH B OJTHOM TeTpau.

Benenue koHcmekTa sBIsSieTCS HEOOXOJUMBIM BHJIOM Yy4eOHOW JesTeNbHOCTH. [loCKONbKY
KOHCIIEKT:

- B TIOJJHOM 00BEME OLIEHMUBAETCS KaK Pa3HOBHIHOCTh NMHCHMEHHOTO OTBETAa HA M3ydacMble
BOTIPOCHI;

- CIy>)kuT ©0a30M 1 yCTHOTO OTBETa HA CEMUHApe IO OJHOMY U3 BOIIPOCOB
paccMaTpuBaeMoro IjiaHa,

- CBEJIEHUS M3 KOHCIIEKTAa MOTYT BBICTYIIaTh B Ka4eCTBE MCTOYHHKA JOMOJHEHUNA K OTBETaM
APYTUX CTYACHTOB.

Opranu3anus TEKYIIEro KOHTPONS 3HAHWUM, YMEHMA H  HAaBBHIKOB  OOyYaroIIHUXC
OCYIIECTBISIETCA MyTEM YCTHOTO OIIPOCA, MUCbMEHHBIX KOHTPOJIBHBIX paboT, MOJrOTOBKH pedepaTos.

K 0CHOBHBIM BUIaM CaMOCTOSITEIbHON pabOThI OTHOCUTCS:

—Hanucanue pedepara.

—Co3nanue npe3eHTanui.

1. Hanucanue pegepama — 53T0 OOBEMHBIM BHI CaMOCTOSTENbHON pabOThl CTYNEHTA,
coziepkamuii  MH(GOPMALIKIO, JOMOJTHSIOIIYI0 M Pa3BHBAIONIYI0 OCHOBHYIO TEeMY, H3y4aeMyl0 Ha
ayIUTOPHBIX 3aHATHSIX.

Pedepar sBisercss caMmocTosATEN HON HayqHOM paboTOil, comepxaieit 0630p cocTostHUS chepbl
mpeJroiaraeMoro uccienoBanusi. Tema pedepara BeIOMpaeTcs CTYAEHTOM U3 MPOTPaMMbl WIIH Ke
CTYICHT MOXET MPEIJIOKUTH CBOIO, 3apaHee ee COTNIacoBaB C MPEroJaBaTeIeM.

TpedoBanus k opopmiiennio pedepara:

O6bem pedepara 15-20 ctp. (BKIIIOUAsE CHUCOK JTUTEPATYPHI U MIPHUIIOKEHHUS).

Crtpykrypa pedepara:

— TUTYJIbHBIN JIUCT;

— conep)KaHue;

— BBezeHue (006beM 1-2 cTp.);

— OCHOBHas 4acTh 1-3 miaBbl (0030p UCCIENOBAaHUN MO AAHHOW MpoOIEeMaTHKE, Pe3yIbTaThl
HCCJIEIOBAHUI aBTOpa M0 YKa3aHHON TeMe, BO3MOKHbIE HAalIPaBJIECHUS JAbHEHIINX HCCIeI0BaHu ),

— 3axmouenue (1-2 cTp.);

— CHHUCOK wucmoyib3yeMoit smreparypsl (10—15 nHanmmeHoBanwmit). CHucok pacrosaraercs B
asipaBUTHOM TOpsiike. VHTEpHET HCTOYHMKHM YKa3bIBalOTCA B KOHIIE CIHMCKA, C COXpaHEHHEM
HyMepaIuH.

HIpudr — Times New Roman. Pasmep mpudra 14. Uurepsan 1,5. Hymepauust ctpanuil B
HU3yY, TIO IEHTPY JHCTa, apadckumu mudpamu. Iloms: neBoe — 3 cm, mpaBoe — 1,5 cMm, BepxHee U
HIDKHee — 1o 2 cM. AG3zar — 1,25¢cM. B TekcTe CChUIKM HyMepyIOTCsl B KBaJpaTHBIX CKOOKax, HOMep
YKa3plBa€T HAa WCTOYHUK B CIHCKE JMUTEPAaTypbl. THUTYIBHBIA JINCT He Hymepyercs. Hauano
HyMepaLuu co 2 cTp.

Pedepar ckperuisiercst B manky-cKOpPOCIINBATENb.

Ha nmoaroroBky u BelosnHEHHE pedepara 0TBOAUTCS 6 4aCOB.

Kpurepun ouenku no pegepary:

— OLIEHKA «OTJINYHOY» BBICTABIISIETCS CTYJAEHTY, €CIIM BhIOpaHHAsi TeMa aKkTyaslbHa, B TEKCTE OHA
MPEJCTaBIIeHa JIOTHYHO, TOJHOTA W TIIyOMHA PACKPBITUS OCHOBHBIX TMOHSATHH TpoOJIeMbl. YMeHne
paboTaTh ¢ JMUTEpaTypod, CHUCTEMAaTU3UPOBaThb W CTPYKTypHUpOBaTh Marepual BrvIpakeHO cBoe
OTHOIIICHHE K TEME M ONHCaHbl COOCTBEHHBIC OpUTHHAJIbHBIC HeH. [IpuBiedeHsl HOBeWIIE PaboOThI
no mnpobieme (KypHaJbHBbIE MyONIMKAalKMK, MaTepualbl COOPHUKOB HAy4YHBIX TPYJOB U T.J.).
TpeboBanust k opopmieHuto pedepara coOmoaeHbl. Boinepkan nutepatypHbid ctuiib. OTCyTCTBUE
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opdorpapudeckux U CHHTAKCUYECKUX OMMOOK, CTUITUCTUICCKUX TIOTPEITHOCTEN;

— OIIGHKAa «XOpOIIO» BBICTABJIACTCS CTYACHTY, €CJIM BBIPaXKCHA aKTyaJbHOCTh BBIOpAHHOU
TeMbl. JlormuHocTh wu3NMOXKeHUs. Tema packpeiTa HEZOCTaTo4HO MoJMHO. OOBEM COOTBETCTBYET
TpeOOBaHUSAM K JaHHOMY BHUAY paboT. HemocraToyHO apryMeHTHpPOBaHBI COOCTBEHHBIC HJICH.
TpeboBanust k odopmieHuto pedepara cobOaroaeHbl. Brinepxkan nmurepaTypHblii cTiiib. OTCYyTCTBHE
opdorpaduIecKiX U CHHTAKCHYECKHUX OIMTUOOK, CTHIIMCTUIECKIX OTPEITHOCTEH;

— OIICHKA «YJOBJICTBOPHUTEIBHO» BBICTABIISICTCS CTYIEHTY, €CIIM: BHIOpAHHAsI TeMa aKTyajbHa,
HO HEJOCTATOYHO IMOJHO pacKkpbiTa. OOBEM HE COOTBETCTBYET TPEOOBAaHUSIM K JaHHOMY BHIY padoT.
Cnabo oTpakeHbl COOCTBEHHBIC HJIEH, HO TEKCT BBICTPOEH JIOTUYHO U MOCIeN0BaTeIbHO. TpeboBaHus
K odopmieHHIO pedepara CcOONIONCHB dYacTHYHO. He BBIACp)KaH JIMTEPATYPHBIA  CTUIIb.
[TpucyrcTByrOT Opdhorpaduyeckrie 1 CHHTAKCUIECKUE OMIMOKH, CTUIMCTHYECKUE ITOTPEITHOCTH,

— OLIEHKA «HEYOBJIECTBOPUTEIILHOY BBICTABIISCTCS CTYCHTY, €CJIM OH HE MPE0CTaBUI PadoTy.

2. Co30anue npezenmayuii — BHJIl CaMOCTOATEIBHON pPabOTBHl CTYIEHTOB IO CO3IaHHIO
HAJISIIHBIX ~ MH(OPMAIIMOHHBIX ~ MOCOOWH,  BBIMOJHEHHBIX C  IOMOINBI  MYJIBTUMEAMHHON
KOMIIbIOTEpHOU mporpammbl PowerPoint. Dtot Bua paboThl TpeOyeT KOOpAMHAIIMK HABBIKOB CTYICHTA
mo cOopy, cucremaruzanuu, MepepadoTke uHpopmarmu, odopMicHHS €€ B BHAC MOTOOPKU
MarepuasoB, KPaTKO OTPAYKAIOIINX OCHOBHBIC BOIIPOCHI H3y4aeMOW TEMBbI, B JJICKTPOHHOM BHJIE.

TpeboBaHus K KOMIbIOTEPHOM NMpe3eHTAIUM:

Cepuell CaliIoB CTYISHT MepenaéT CoAep)KaHUEe TEMbl CBOETO HWCCIENIOBaHUs, €€ TIIaBHYHO
npobieMy W CONHaNbHYIO 3HAaunMOCTh. Crnaiibl TO3BOJSIOT 3HAYUTENBHO CTPYKTYPUPOBATh
COJICp)KaHUE MaTepuayia ¥, OJHOBPEMEHHO, 3a0CTPSIOT BHUMAaHHME HA JIOTUKE €ro W3JI0XKCHUS.
[TponcxomuT MOCTAaHOBKA MPOOJIEMBI, OMPEACISIOTCS TN U 3afadd, (GOPMYIHUPYIOTCS BEPOSTHBIC
noxxoabl € paspemieHus. Claiabpl TpPE3CHTAIlMM JOJDKHBI  COACPIKATh JIOTMYECKHE CXEMBbI
pedepupyemMoro Marepuania.

CTyneHT mpu BBITOJHEHHH pabOThl MOXET HCIOJIb30BaTh KapTorpaduuecKuii MaTepual,
IMarpaMMbl, TpaguKH, 3ByKOBOE CONPOBOXKACHUE, PoTorpaduu, pucyHku u apyroe. Kaxmerii ciaiin
JOJDKEH OBITh aHHOTHPOBAH, TO €CTh OH JIOJDKEH CONMPOBOXKIATHCS KPATKHMU MOSICHEHUSIMHU TOTO, YTO
OH WUIIOCTpUpyeT. Bo Bpems mpe3eHTanuu CTYACHT MMEET BO3MOXKHOCTH JIeJlaTh KOMMEHTapuH,
YCTHO JIOTIOJIHATh MaTepual ciaifos. [locie mpoBeneHus 1EMOHCTPAIIUH CIIANIOB CTYACHT JOJDKEH
JaTh JUYHYIO OLEHKY 3HAUYMMOCTH HM3YYCHHOW IMPOOJIEMHOW CHTyallud M OTBETHTh Ha 3a/JlaHHbBIC
BOIIPOCHI.

Ponv  cmydenma: W3y4nuTh MaTepHalbl TEMBI, BBIJCNSAS TJIABHOE W BTOPOCTENEHHOE;
YCTAHOBUTH JIOTUYECKYIO CBSI3b MEKAY JICMEHTAMH TEMbI; TPEACTaBUTh XapaKTEPUCTHKY DIIEMEHTOB
B KpaTkoW QopMme; BbIOpaTh OMOPHBbIE CUTHAIBI U AKIIEHTHPOBaHHS TJIaBHOW HH(MOpPMALUK U
OTOOPa3UTh B CTPYKTYpE pabOTHI; 0POPMUTH PadOTY M MPEAOCTABUTH K YCTAHOBICHHOMY CPOKY.

KpuTepuu olleHKH KOMIILIOTEPHO# Mpe3eHTaAIlNN:

— OIICHKA «OTJUYHO» BBICTABISAETCS CTYICHTY, €CIH aKTyaJbHOCTh BBIOPAHHOW TEMBI
MPEJCTaBIeHa W TOATBEPXKACHA MpPHUMEPaMH W3 JUTEpPATyphl M TPAKTHKH. [Ipe3eHTanuss YeTko
CTPYKTYpUpOBaHa M JIOTMYHO WUTFOCTPUPYET COJACPIKaHUE paccMaTpUBaeMOW TeMbl, B HeH
MIPEJICTAaBIICHBI pa3NYHble ()OPMATHI: TEKCTOBBIC, TAOIWYHBIE, PUCYHKH, TUAarpaMMbl U T.II., @ TaKKe
aHUManus 1 3G PEeKTHI.

— OIICHKA «XOPOIIIO» BBICTABISIETCSA CTYACHTY, €CIIH aKTYaJIbHOCTh TEMBI YETKO BBIPAXKEHA, HO
cabo TOATBEpXKJEHA TPUMEpaMH M3 JIUTEPaTypbl WIM TPAKTUKU. [lOMBITKA MPEICTaBUTh
yOenauTenpHbIE JOBOABI €CTh, HO OHHM HEJOCTAaTOYHBL. HeEueTko CTPYKTYypHpOBAaHO H3IIOKEHHE.
Conepxanue u3ydaeMoW MpoOJEeMBI  PAacKpBITO MOJHO, Joru4yHo. OrmpeneneHa cucrema
paccMaTpuBaeMbIX TOHSATHHA. [Ipe3eHTamuMss 4YeTKO W JIOTHYHO WDTFOCTPHPYET COJEpKaHUe
paccMaTpuBaeMO TEMbI, B HeW MPECTABJICHBI pa3inuHbie (JOpMAThl: TEKCTOBBIC, PUCYHKH, a TAKKe
aHumanus 1 3 eKTol.

— OIIEHKAa «YJOBJICTBOPHUTEIBHO» BBICTABJISICTCS CTYICHTY, €CIM aKTyaJlbHOCTh BBIOpaHHOMW
TEeMBl TIpEJICTaBJII€HA HeMoCTaTo4HO. HemocraTtouHas yOeAMTENBHOCTH MPEICTABICHHBIX JIOBOJIOB.
bonbmas mpuBsizka K TekcTy. OTHOIIEHHE K MPEJCTABIsIEMON TeMe HEIOCTaTOYHO BBIPAKEHO.
PackpriTo comepkanue u3ydaemoil mpoonembl. OmnpeneneHa CHCTEMa pacCMaTPHUBACMBIX TTOHSITHH.
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[IpesenTanus cocraBieHa B TeKCTOBOM (popmare, 6e3 anumaruu, s3¢dexros. bakanasp HeapheKTHBHO
UCIOJIb3YET MYJIbTUMEIUWHBIC CPE/ICTBA;

— OLIEHKA «HEYJOBJIETBOPUTEIHLHOY BBICTABIISIETCS CTYACHTY, €CIIM OH HE MPEI0CTaBUI paboTy.

B ocBocHMHM IUCHUIUIMHBI WHBATUAAMH W JIMIIAMA C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH
3I0pOBBSl  OOJIBIIIOE 3HAYCHHE MWMEET WHAMBHAYyaldbHas YydyeOHas pabora (KOHCYJIbTAIlMU) —
JOTIOJTHUTEIBHOE pa3bsCHEHUE yuyeOHoro mMatepuana. HauBuyanbHble KOHCYIBTAIUH IO IPEIMETY
SBIIAIOTCS BaXXHBIM (PAKTOPOM, CIOCOOCTBYIOIIMM WHAMBHUAyAIU3allMM OOYyYEHUS U YCTaHOBICHUIO
BOCIIUTATENILHOTO KOHTAaKTa MEXIY NpenojaBaTesieM M OOydYaloIIMMCS WHBAIMIOM WM JIUIOM C
OrpaHUYEHHBIMUA BO3MOXKHOCTSIMU 3710POBbSI.

DopMOI UTOTOBOI'O KOHTPOJIA SABJISIETCS IK3aMEH.

MeTtoauyeckue peKOMeHAAlMHU K cAade IK3aMeHa

CryneHTbl 00s3aHBI CcaTh HK3aMEH B COOTBETCTBUU C PACIIMCAHMEM M YYEOHBIM IIJIAHOM.
DK3aMeH MO0 JUCIHMILIMHE MPecieyeT el OUEHUTh CPOPMUPOBAHHOCTh TPEOYEMbIX KOMIETEHIIUMH,
paboTy cTyIeHTa 3a Kypc, NOJy4YeHHE TEOPETUYECKUX 3HAHUHN, UX TPOYHOCTh, PA3BUTHE TBOPUYECKOTO
MBIIUICHHS], TPUOOPETEHNE HABBIKOB CaMOCTOSITEIbHOW PAaOOTHI, YMEHUE MPUMEHSTH MOJyYEHHbIE
3HAHUS JUTS PEIICHUS TPAKTUYECKHUX 3a]1ad.

®opma MpoBe/IeHUsI IK3aMeHa: YCTHO WIIM MHUCbMEHHO YCTaHABJIMBAETCS PEIICHUEM LUKIOBOU
Komuccuu. [IpuHUMaromeMy 3K3aMeH MpPenoaBaTelo MPeJoCTaBIAeTCs IPaBO 33/1aBaTh CTYIACHTAM
JIOTIOJTHUTEJIBHBIE BOIIPOCHI MO BCel y4eOHOM mporpamme TUCHUIUIMHBI. Pe3ynbrar ciadym sk3ameHa
3aHOCHTCS TPETOABaTEIEM B 3a4E€THYIO BEZIOMOCTD U 3aUETHYIO KHIKKY.

Kpurepum ouenku:

- OIIEHKA «OTJMYHO» BBICTABJISCTCS CTYACHTY, €CJIM OTBET IOJHBIA, Pa3BEPHYTHIA, CTYICHT
oTBeuaeT 0e3 HaBOJAILIMX BOIPOCOB M MOXKET MPHUBECTH MpuUMepbl. Bee mpaktuyeckue paboThl MO
JTUCIUILTAHE BBITOJTHCHBI.

- OIICHKA «XOPOILIOY» BBICTABISETCS CTYACHTY, €CIH OTBET HEMOJHBbIA, HETOYHBIH, CTYIEHT
3aTpyaHSAETCS MPUBECTH IpUMEphL. Bee mpakTrdeckune paboThl O TUCITUTUIMHE BHITOTHCHEI.

- OLIGHKAa «YJOBJIETBOPUTEIBHO» BBICTABISETCS CTYIEHTY, €CIU OTBET HEPa3BEPHYTHINU,
CTY/IGHT HEJOCTATOYHO BJaJeeT MPOeCcCHOHATBHBIM TEPMUHOIOIMYECKIM aIIapaToM, OTBET TOJIBKO
C HCIOJb30BAaHUEM HABOJSIIMX BOMPOCOB. BBINONHEHO [ABe TpeTH  MpPaKTUYeCKUX paboT Mo
TUCITUIUIAHE.

- OIIEHKa «HEYJOBIETBOPUTEIBHO» BBICTABISIETCA CTYACHTY, €CIIM OTBETa HET, €CIU 3HaHUs
OTpBIBOYHBIC. He BBITIOTHEHO JIBE TPETH MPAKTHYECKUX padOT MO JUCIIHILTHHE.

7. OneHOYHBbIE CpeACTBA AJI1 KOHTPOJIA yClleBaeMOCTH
7.1. ITacnopT poHIA OLICHOYHBIX CPEACTB

Ne Kon HaumenoBanue
n/n KonTpoaupyemble pa3iesbl AUCHMIIMHBI KOHTPOJIUPYeMOH OLIEHOYHOTI'0
KOMIeTeHIU! cpeacTBa
(unu ee uacmu)
1. OneMeHTs! IOruKU. OCHOBBI TEOPUH MHOXKECTB OK-2 1.Tecr.
2. 3amaHus A KOHTPOIBHON
paboThI.
3. IlepedeHs BOIIPOCOB ISt YCTHOTO
oIpoca.
2. HatypanbHble 4rcia 1 HyJb OK-4 1.Tecrt.

2.Ilepeyenn TeM aiisi pedepaTos.
3. IlepeveHb BOMPOCOB Uil YCTHOTO
orpoca.

3. CucreMbl CUUCIIEHUS OK-5 1.Tecr.

2.Ilepedenn TeM aiist pedepaTos.

3. [lepeveHs BOMIPOCOB ISl YCTHOTO
ompoca.

4. 3aganus Uit KOHTPOJIbHOU
paboThI.
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4. TekcToBas 3a1a4a U NPOLECC €€ PELICHUs OK-2,4 1. Tecr.

2. 3amaHus 11 KOHTPOIBHOM
paboThL.

3.IlepeveHb BONPOCOB sl YCTHOT'O
orpoca.

5. I'eomerprueckue GUTypsI OK-5 1.Tecr.

2.IlepeueHs TeM it pedeparos.

3. IlepeveHb BOMPOCOB Il YCTHOTO
orpoca.

6. BennuuHs! ¥ X U3MEpEeHUE OK-4 1.Tecr.

2.Ilepeuens Tem st pedeparos.

3. IlepedeHb BOMPOCOB I YCTHOTO
orpoca.

7. [TpnubamxeHHbIE BEIMUCICHUS OK-2 1.Tecr.
2. IlepedyeHb BONPOCOB ISl YCTHOTO
ompoca.

8. DJIeMEHTBI MAaTEMATHYECKON CTATUCTUKH OK-2, OK-4 1.Tecr.
2. [TepeveHpb BOMIPOCOB JJIsi YCTHOTO
ompoca.

7.2. KpuTepnu oueHKHU pe3yJibTaTOB 00yUeHHs

KoHTposb U olleHKa pe3yabTaToB OCBOEHHS AUCLUIUIMHBI OCYIIECTBIISIETCS [IPENo1aBaTelIeM B
Ipolecce IpPOBEAEHUS MPAKTUYECKUX 3aHATHI, a TakKe BbBIIOJHEHUS  O00ydaroluMucs
WH/IMBUYaJIbHBIX CAMOCTOSITEIIbHBIX 3aJaHUH.

Peghepam — mpoayKT caMOCTOSITENILHON PabOTHI CTYyJIEHTA, MPEICTABISIONMNNA COO0H KpaTKoe
U3JI0KEHWE B MUCbMEHHOM BHJIE MOJIYYEHHBIX PE3yJbTaTOB TEOPETUUYECKOI0 aHajIM3a ONpeesIeHHON
HAy4YHOH (y4eOHO-HMCCIIeI0BATENbCKOM) TEMBI, TJIe aBTOP PACKPBIBAET CYTh MCCIEIYEMOU MPOOIEMBI,
IPUBOAUT PA3JIMUHbIE TOUKU 3pEHMs, a TaKKe COOCTBEHHbIC B3IUIAIbl Ha Hee. Pedepar oueHuBaercs
M0 KOJMYECTBY 00OpabOTaHHBIX MCTOYHMKOB, TJyOMHE aHaM3a MPOOJIEMBI, KadyecTBe OOOCHOBAHUS
aBTOPCKOM MO3ULUH, ITTyOUHE PACKPBITUS TEMBI.

Hoxnao — mybnanaHoe, pa3BEPHYTOE, COOOIIECHHE MO ONPENEIEHHOMY BOIIPOCY, OCHOBaHHOE Ha
IIPUBJICUEHUH H3YYEHHBIX JOKYMEHTAJIbHBIX JaHHbIX. /J{OK1a0 — 3TO COOOLIEHHE, COIEPKUMOE
KOTOpOTO0 MPEACTaBIIsAeT MHPOPMALUIO U OTPAXKAET CYTh BOIIPOCA MIIM UCCIIEI0BAaHUS IPUMEHUTEIBHO
K paccMaTpuBaeMol MM u3ydaeMoil cutyauuu. Llens doxknaoa — uHpopMHUpoBaHUE KOT0-1100 O YEM-
mn60. Tem He MeHee, 0oK1adbl MOTYT BKJIIOYAaTh B c€0s pEKOMEHAALNH, MPEAJIOKEHUS WU IpyTrHe
MOTHBAIIIOHHBIE YJIEMEHTHI.

Coobwenue — HeOONbIIOE MyONMYHOE BBICTYIUIEHHE HA BBIOPAaHHYIO TeMy, MyOIMYHOE
M3JI0KEHHE YaCTHOTO BOIIPOCA PacCMaTPUBAEMON TEMBI.
Okzamen  — (QopMa HMTOTOBOH TPOBEPKH 3HAHUI M HABBIKOB CTYACHTOB, IOJIyYCHHBIX Ha

JEKIMOHHBIX M TPaKTHUYECKHX 3aHATHSAX, a TaKKe UX 00s3aTelbHBIX CaMOCTOSATENBHBIX PadboOT
(KOHCTIEKTOB, TJIAHOB 3aHITHH H JIp.).
Kpurepun oneHKH 3HAHUH CTYACHTOB B I[€JIOM 10 JMCIHILIHHE!

«OTJIMYHO» — BBICTABIISIETCA CTYJIEHTY, [TOKa3aBIIEMYy BCECTOPOHHHUE, CUCTEMATHU3UPOBAHHBIE,
riy0oKHe 3HaHus y4eOHOW MporpaMMbl TUCIMUIIIMHBI M YMEHHE YBEPEHHO NPUMEHATh UX Ha MPaKTHKE
IIPU pEelIeHUN KOHKPETHBIX 3aJ]1a4, CBOOOJHOE U MPAaBUIbHOE 0OOCHOBAHHME MPUHSTHIX PEIICHUN;

«XOpOWIO» — BBICTABIIAETCSA CTYACHTY, €CIM OH TBEPAO 3HAET MaTepual, T'PaMOTHO M IIO
CYULIECTBY M3JIaraeT ero, yMeeT IpUMEHSTh MOJIyYeHHbIC 3HAHUS Ha MPAKTUKE, HO JOMYCKAeT B OTBETE
WM B PELICHNH 33]]a4 HEKOTOpPblE HETOYHOCTH;

«Y/OBJICTBOPUTEJIbHO» — BBICTABIAETCA CTYJAEHTY, IIOKa3aBUIeMY (QparMeHTapHBbIH,
pa3po3HEHHbIN XapakTep 3HAHWH, HEJIOCTaTOYHO MpPaBUIIbHBIE (OPMYIMPOBKH Oa30BBIX MOHSATHH,
HapyILICHUs JIOTUYECKOM MOCIeA0BaTeNbHOCTH B U3JI0KEHUH IPOrPaMMHOTO MaTepuaa, HO pH 3TOM
OH BJaJeeT OCHOBHBIMH paszjelaMH Yy4yeOHOH NporpaMMbl, HEOOXOTUMBIMH JUIS JallbHEHIIEro
0o0yuYeHUsl U MOXKET MPUMEHSATH MOJTyYeHHbIE 3HAHUS 10 00pa3ily B CTaHAAPTHOM CUTYalIUU;

«HeY/10BJIeTBOPUTEJIbHO» — BBICTABIISETCS CTYIEHTY, KOTOpBI HEe 3HaeT OOoJbIled 4YacTH
OCHOBHOTO COJIEp)KaHUs Yy4yeOHOM MporpamMmbl JUCUUIUIMHBI, JOIyCKaeT TrpyOble OmMOKH B
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@OpMyanOBKaX OCHOBHBIX HOHSTHM JUCHUIINIMHBI U HE YMECT HCIIOJIb30BAaTh IMOJTYYCHHBIC 3HAHUA

IpU pCHICHUHN TUIIOBLIX MPAKTUYCCKUX 3a1a4v.

7.3. OnleHOYHbIE CPeCTB /IUIsl IPOBeIeHUs TeKyIel aTTecTaluu
Tekymuii KOHTPOJIb MOXKET MPOBOIUTHCS B hopme:
-(ppoHTaNBHBINA YCTHBIN OIPOC;
-[TICbMEHHAs1 KOHTPOJIbHAs paboTa;
-3ammra pedepara,

-TECTUPOBaHUC.
dopma Brnangenus JIuunble KadecTsa | 1IPAMEPEI
3HaHuA YMmenus
aTTecTalun (HaBBIKH) CTyZICHTa OLEHOYHbIX
CpEACTB
VYernslii onpoc | KoHTpoib 3HaHMI OreHKa yMEHHUS Orenka HaBBIKOB | OreHKa KoHnTpoabHbI
0 TeMaM 10 TeMaM pa3nu4arthb paboTsI ¢ CrocoOHOCTH € BOIIPOCHI
(ompeneneHus, KOHKPETHBIC KOHCHEKTaMH OTIEPaTHBHO U 10 TEMaMm
NpaBuUJIa, TEOPEMBI) | TIOHATHS, JIEKIUH, Ka4yeCTBEHHO MpUIararTCs
(hopmynupoBaTh JIUTEepaTypHBIMU oTBEYaTh Ha
oInpeeNneHus, HUCTOYHUKAMH, MOCTaBJICHHbIE
IIpaBUIa, MIPAKTUIECKUX BOTIPOCHI
JIOKa3bIBaTh 3aHATUHN C
TEOpPEMBI y4eOHHKOM
ITucemenHas KonTtpons 3HaHUH OreHKa yMeHuUs Orenka HaBBIKOB | OreHKa KonTponsHb!
KOHTPOJIbHAS 10 TeMaM pasnuarb paboTsI C CIIOCOOHOCTH ¢ paboTsI IO
pabora (onpenenenus, KOHKPETHBIC KOHCHEKTaMH OTIEPAaTHBHO U TeMaM
MIpaBUJIa, TEOPEMBI) | TIOHATHS, JIEKINH, Ka4eCTBEHHO TIPUJIATaoTCs
(hopMynHIpoBaTh JTUTEPaTyPHBIMA OTBEYaTh Ha (B @0OC)
OTIpEeICTICHUS, HCTOYHHUKAMH, MIOCTABJICHHBIC
IIpaBUIa, MIPAKTUIECKUX BOIIPOCEHI
JIOKa3bIBaTh 3aHATUHI C
TEOpPEMBI y4eOHHKOM
3amuTa KoHTponb 3HaHMit OrneHka yMeHHst Onenka HaBbIKOB | OrneHka Temsbl
pedepara 10 TeMe aHAIIU3UPOBATh, paboTsI ¢ CHOCOOHOCTH K pedeparos
(oTmenbHBIE 00001maTh 1 JINTEPATypPHBIMU CaMOCTOSTEJIBHON | IpUJIararoTcs
BOTIPOCHI CHUCTEMaTH3HpPOBA | UCTOYHUKAMHU pabore u aHaMU3y
Marepuaa) Th MaTepHa Mo JUTEPaTypPHBIX
TeMe HCTOYHHUKOB
TectupoBanue | KoHTpousb 3HaHUH OueHka yMeHHH Ouenka HaBbIKOB | OueHka Bomnpocsr
TI0 BCEMY Kypcy MPUMEHSTH paboTsI ¢ | criocobHOCTH TIpUIIATatoTCs
TEOpeTHYECKHE KOHCHEKTaMH OTIEPAaTHBHO U
3HAHMSA JUIA JIeKINH U | Ka4eCTBEHHO
pemneHus MIPAKTHYECKUX pemats
MPAaKTUIECKUX 3aHATHH C | TOCTaBIICHHbIE
3a1a4 yueOHHKOM BOIIPOCHI

IIpuMepHBIe BONPOCHI /ISl YCTHOT'O OIIPOCca
1.ITonsarue muoxectBa. Buasl MaokecTB. CriocoObI 3aaHUs] MHOKECTB.
2. CoOcTBEeHHBIE U HECOOCTBEHHBIE MOIMHOXKECTBA. OTHOIICHHS MEXKIY MHOKECTBAMH.

YHUBEpCcaIbHOE MHOXKECTBO.
3. CBolicTBa, CBSI3BIBAIOIINE OTIEPAIIUU TIEPECEUCHUs U 00hETMHEHUS MHOXKECTB.
4.]lexapTOBO MPOM3BEICHUE MHOKECTB U €T0 CBOMCTRBA.
5.Pa30uenue MHOXKECTBA HA KIIACCHI.
6.CoOTBETCTBHS MEXIY dIIEMEHTAMH MHOXKECTB M CITOCOOBI UX 3aIaHHS.
7 IloHsATHE OTHOIICHHS MEXAY dIeMEHTaMi MHOKecTBa. CBONCTBA OTHOIIIEHUH U UX BHUJIBIL.
8.0To0paxenue. Buibl oToOpakeHuii. B3anMHO-0/THO3HAYHOE OTOOPAKECHHE.
9. KonmnuectBeHHble HaTypainbHble yncia. Cyer.
10. CMbICT HATYpaTBLHOTO YHCIIA, TIOTYYEHHOTO B PE3yJIbTaTe H3MEPEHUS BEITMUNHEI.
11.TTo3uIIMOHHBIE W HEMO3HMI[MOHHBIC CHCTEMbI CUMCIICHUS. 3aluCh M Ha3BaHHUE YHCEI
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JECSITUYHOM CHCTEME CUMCIICHHUS.

12. TTo3UIIMOHHBIE CHCTEMBI CYUCIICHUS, OTITUYHBIE OT IECATUIHOM.

13. Tlepexop 3anmucy YKCEN U3 OJHOW CUCTEMBI CUUCIICHHUS K 3aITUCH B IPYTOH.

14. ApudmMeTndeckue IeHCTBUS B APYTUX, OTIMYHBIX OT ACCATHYHON CHCTEMaX CUMCIICHUS.

15. TekcroBas 3amaya. CTpyKTypa.

16. MeTtoabl 1 cIOCOOBI PEeLICHNS TEKCTOBBIX 3a/1a4.

17. Teomerpuueckue (HUTYpHI HA TUIOCKOCTH.

18. T'eomerpuueckue GpuUrypsl B mpoCTPaHCTBE.

19. Ilonstue Benuuunbl. [loHsATHE NU3MEPEHUS BETUYUHBI.

20. OmpeneneHue MOJOKUTETHHON CKAISIPHON BenuIrHb. OTHOPOIHBIC U PA3HOPOIHBIC
BEJIMYMHBI.

21. BenuuuHa yriia M €€ U3MepEHHue.

22. [Tnomans ¢hurypsel, ee ocHOBHBIE cBoMCcTBA. CIIocOOBI M3MEpeHHUs IUIomIaaen Guryp.

23. PaBHOBENUKHE M PABHOCOCTABIICHHBIE (PUTYPHI.

24. HaxoklIeHue IUIOmMAayd MNpSMOYrojibHMKAa W Apyrux ¢uryp. Haxoknenue rmmomanu

POU3BOJILHON TIOCKON (PUTYPBHI C TOMOIIBIO MATETKH.

25. [TpubnukeHHbIE 3HAYEHUS BEJTUYUH.

26. ITorpemuocTs npubmmkerns. OIeHKa MOTPEITHOCTH.

27. ICTOYHMKH U BUJbI OTPEITHOCTEH.

28. AOCOIIOTHAS U OTHOCUTEIbHAS TOTPEITHOCTb.

29. IlpaBuia OKpyIICHUS YMCeN U JEHCTBUS ¢ MPUOIMKEHHBIMHU YUCIIaMHU.

30. 'enepanbpHast COBOKYIMHOCTh U BBIOOpKA.

31. Cratuctuueckuit psa. I'padudeckoe npeacTaBieHne CTATUCTUYECKUX PSAIOB.

32. IloHsATHE O CTATUCTUYECKOM rUmoTese.

33. Craructudeckue KpUTEPUH IPOBEPKHU HYJICBOH THIIOTE3BI

IIpumepHbIe 3a1aHus AJI KOHTPOJbHBIX PadoT

3amanus 111 KOHTPOJIbHOM paboThl Ne 1 mo teme:

Dnemenmuvl meopuu MHOMICECMs
1. Haiinute o0beIMHEHUE, TIEPECCUCHUE U PA3HOCTH (JIOTIOJTHEHUE) MHOXKECTB:

a)A={a,b,c,d, e f}, B={b,d, e g, h}
0) A={x: —% <x S% }, B={x: —% <x<2}.

2. Jlano muoxectBo P = {3,5,7,9}. OGpas3yiiTe Bce BO3MOKHBIE €T0O MOAMHOKECTBA. CKOJIBKO UX

JOTHKHO OBITH?
3.M300pa3sure Ha KOOPAMHATHOM IUIOCKOCTH 3JIEMEHTHI J€KapTOBa POM3BEICHUS MHOKECTBA!
a) XxV,ecmn X={x:xeZ,-3<x <3}, V={y:yeR, -1<y <2},
0) XxX, ecmu X={x: xeR, -1<x < 6}.
32

4. Tanbl MHOKecTBa: P={x: xeR, %S X S?}’ Q={x.: xeR, 7£x S%}, S={x: xeR, 3 <«x

<15}. YkaxuTe XapakTepuCTUIeCKOe CBOMCTBO IeMeHTOB MHOXKecTBa S \ PMQ.

5. OtHomenne T — «METh OJTHO M TOXKE YHUCIIO JIIUTENeNH» — 3a/laH0 Ha MHOXKecTBe X={1, 2,
4,6,7,8,10, 11}. SBnsercst mu T oTHOMIEHHEM SKBUBajIeHTHOCTH? OTHOIIEHUEM TTOPsiAKa?

6.Ha muoxectBe X={2, 3, 4, 5, 6} 3a1aHbl OTHOIICHUS «OOIbIIE» U «OONbIIIE UIU PABHOM.
[Toctpoiite rpadsl mpsiMoro, 00paTHOrO U MPOTUBOMOJIOKHOTO OTHOIIEHUH, a Takke chopMyIupynTe
ux cBoiictBa. Kakoe u3 Hux obnanaer ceoiictBom peduekcuBHoctu? Iloyemy?

3ananus A1 KOHTPOJIbHOM paboThl Ne2 1o Teme:

Cucmemul cuucnenus

1. 3anumuTe Yncia B pUMCKO Hymepanuu: 746. 279, 3467, 999.

2. IlepeBeaute umcna u3 pumckoil Hymepauuu B apadckyro MMCDLXXXII, DCXXVII,
CMXIV.

3. IlepeBenuTe uncia B JeCATHUHYIO cucTeMmy cuucienus: 2153¢, 14527, 8456, 101115, 94530.
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4. IlepeBeauTe yncia U3 I€CITUYHON CUCTEMBI CUUCIICHUS B O-pPUYHYIO U CHIEJIAlTe IPOBEPKY:
254, 873, 211, 315.

3amanus 111 KOHTPOJIbHOW paboThl Ne3 mo teme:

Texcmosas 3a0aua u npoyecc ee peueHus

1. Penure 3apauy apudmMeTHUECKUM U aJIreOpanyeckuM METO/IaMHU:

1. U3 mynkta A BBIeXan aBTOOyC €O CKOpocThio 40 kM\u u yepe3 12 MUH HarHaj HeEHIEXOa,
KOTOpBIN BBIIIEN U3 MMyHKTa B OIHOBpeMEHHO ¢ HayaloM JBM)KEHHs aBToOyca u3 myHKTa A. CKOpOCTb
nerrexoza 5 km\u. KakoBo paccrosiare Mexty myHKTamMu A u B.

2. Manbunku nomwan 8 s050Hp u 4 cnuBbl, nipuHecs 140 Benep Boabl. CKOJBKO BEIEP BOJBI
BBUTIJIH T10/T sIOJIOHH, 8 CKOJIBKO TTOJT CITUBBI, €CJTM Ha TTOJIUB OHOW SI0JI0HH YXOAUT BOAKI B 3 pa3a OoblIie,
YeM Ha ITOJIUB OJHOU CIIMBBI?

3. U3 1ByX ropoloB, pacCTOSIHUE MEXAY KOTOpbIMH 960 KM, BBIIUIM OJHOBPEMEHHO HABCTPEUY
JpyT APYry JBa MOE€3a U BCTPETUWIMCh Yepe3 § 4acoB nociie Beixoaa. Hailnure cKopocTh Kaxoro moesza,
€CJIM OJIMH TIPOXOJIHT B Yac Ha 16 kM OoJbIIe IPyroro.

4. 13 aByX ropooB, paCCTOSIHUE MEXAY KOTOphIMU 260 KM, OTHOBPEMEHHO BbIEXaJIM JiBa M0€3/1a B
oqHOM HampasiieHnd. CKopocTh miemmero Bhepemu moesma 50 km/4, a Broporo 70 km/4. Uepes kakoe
BpEMSI OJIMH MOE3]] IOTOHUT APYron?

5. Ha nByx Tapenkax siexano 9 cius. Koraa ¢ o1HO# Tapenku B3sJIM OAHY CIUBY, TO Ha STOM
Tapesike OCTaloch CIUB B 3 pa3a Ooublile, ueM Ha pyroi. CKOJIbKO CIUMB OBLIO HAa KaX10# Tapenke?

Kpurepum ouenku:

- OIICHKA «OTJIMYHOY» BBICTABJISCTCS CTY/ICHTY, €CITH BBIITOJIHEHBI BCE 3aJIaHUs 0€3 OITHOOK.

- OIICHKA «XOpOIIIO» BBICTABIIACTCS CTYACHTY, €CJIM BBIMOJHEHBI BCE 3aJIaHUS, HO JIOIMYIICHBI
OLIMOKH, TNOO HE BBIOJIHEHO OJTHO 33/I[aHUE.

- OLIEHKA «YyJIOBJIETBOPUTEJIBHO)» BBICTABIISIETCS CTYJEHTY, €CJIM BBINOJHEHO He MeHee 50 %
3aJlaHni, 6e3 OIINOOK.

- OIIEHKAa «HEY/OBJIETBOPUTEIIHLHO» BBICTABIISETCS CTYJEHTY, €ClM BBIOJHEHO MeHee 50 %
3aaHUH.

IIpumepHbIe TeMbl pedepaToB, J0KIAI0B ¢ KOMIILIOTEPHOU Npe3eHTal el
. I'eomerpus B [IpeBuem Erunte.

. Teopust MHOYKECTB U IIKOJIbHAsI MaTEMaTHKa.

. Taiiubl 6eckoHeuHOCTH. beckoHeunbie MHOKeCcTBa. CUETHBIE U HECUETHBIE MHOXKECTBA.

. [IpakTueckoe NpUMEHEHHE MATEMATHUKHU.

. 'eomerpus B /IpeBHeM Basuione.

. I'eomerpus B JIpeuen Munuu.

. I'eomerpus B [IpeBHeM Kurae.

. 'eomerpus B [Ipesuen ['penyn.

. Uctopudeckoe pa3BuTHE MPEACTABICHHS YETIOBEKA O YHCIIE.

10. CrapuHHBIE MEPBI.

11. T'eoMeTpudeckre BETUYUHBI M CIIOCOOBI UX BBIUMCIICHUS.

12. Pumckas Hymepanus.

13. «Marematuueckue urpe» M. ["apauepa.

14. MaTemaTuyeckas CHMBOJIMKA: €€ MOSBJICHUE U Pa3BUTHE.
IIpumepHbIe TECTOBbIE 32/1aHUSA

O 00 1IN DN K WN —

Ne BapuaHThbI 0TBETOB
TecToBBIi Bompoc (A, B,B,T)
1 | MuoxecTBO, HE cofiepXKaliee HA OTHOTO A) HyJIEBBIM, B) 6e300peKTHEIM,
00BEKTa, Ha3BIBACTCA B) 6e331eMeHTHBIM, I') mycTeIM.
2 | Beibepu yTBepKICHHE, COOTBETCTBYIOIIECE A) 5 mpUHAIIISKUT MHOXKECTBY IIEIIBIX YHCET,
samucu 5 €N b) 5 mpuHanneXxuT MHOKECTBY paIlMOHATILHBIX YHCEN,
B) 5 npuHaIEKUT MHOXKECTBY JEHCTBUTENBHBIX YHCE,
I') 5 npuHa/UIKUT MHOKECTBY HaTYPAJIbHBIX YUCEIL.
3 | A sBusercs nogMHOXecTBOM B, ecin ... A) A={1;2},B={3;4}, b) A={2;3},B={3;2},
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B) A={3:4},B={1;2}, ) A={1;3},B={2;4}.

4 | JIroboe MHOXKECTBO SBJISCTCS MTOJAMHOKECTBOM A) camoro cebs1, bB) KOHEUHOrO MHOXKECTBA,
B) 6eckoHeynoro MHokectBa, I') mr000ro MHOXeECTBA.
5 | Ecimu MHOecTBO A = {2;3;4;10}, B = {2;6;7;9}, | A) &, B) {2},
T0ANB= B) {2;3;4;6,7,9;10}, ') {3;4,6;7;9;10}.
6 | JdekaprtoBo mpousBenenne MEHOKeCTB A = {m, p} | A) AxB={(m,e), (m,f), (m, k), (p,e), (p, 1), (p.K) },
uB = {e, f, k} ectb MHOXeECTBO B) A x B = {(m, p), (m, f), (m, K), (p, &), (p, T), (p, K)},
B) AxB = {(e, m), (f, m), (k, m), (e, p), (f, p). (k, p)}
INAxB={J}
7 | MuoxectBo A={3,4,5}comepxur ... A) 2; b) 4;
TTOTMHOKECTB. B) 6; I) 8.
8 MHO0KEeCTBO MOXKHO 3aJaTh, €CIIH A) o0 mo60M 00BEKTE MOXKHO CKa3aTh, YTO OH OOJIBIIION;
B) o mroboM 00BEKTE MOKHO CKa3aTh, YTO OH MAJICHBKUH;
B) 0 n1r000M 00BEKTE MOKHO CKa3aTh, YTO OH MPUHAIICIKUT STOMY
MHOYXECTBY WJIM HE TPHUHAIJICKUT;
I') 0 mo6oM 00BEKTE MOKHO CKa3aTh, YTO OH KOHCUHBIH.
9 | JnuHa KOpTEXKa — 3TO A) 9UCII0O MHOXECTB U3 KOTOPBIX OH COCTOMT;
B) 4nciio map U3 KOTOPEIX OH COCTOUT;
B) umcio 3neMeHTOB U3 KOTOPBIX OH COCTOUT;
I') mekapToOBO MPOM3BEICHNE MHOKECTB.
10 | Ecou muoxectso A={1;2;7;8}, B={0;1;7;10}, A){1}; B) O ;
T0 AU B=... b) {0;2;8;10}; 1){0;1;2;7;8;10}.
11 | Muo)xecTBO 0003Ha4YaETCS TOJIBKO A)A,B,C...;b)a, B, c...;
B)o;I) A, B, C, 0.
12 | beckoHeyHOE MHOKECTBO MOYKHO 33]aTh A) mepeduciIuB BCE €ro IEMEHTHI;
B) yka3aB ero xapakTepucTHUECKOE CBOMCTRO;
B) yka3aB ero xapakTepucTH4eCKOe CBOMCTBO M NEPEUYHCIIUB BCE €T0
3JIEMEHTHI,
I') ykasaB ero xapakTepuCTUUECKOE CBOMCTBO MJIH IIEPEYHCIINB BCE
€ro 3JCMEHTEHI.
13 Koprex — 310 A) 37I€MEHT MHOKECTBA;
B) ynopsimouennas napa;
B) umncno 3neMeHTOB U3 KOTOPHIX OH COCTOMUT;
I') ynopsigoueHHbIH HaOOp U3 71 DJIEMEHTOB.
14 | MuoxectBa A u B Ha3biBaloTCa paBHBIMY, eclit: | A)AcCB u BcA;B) AcB u BZA;
B) AzB u BcA;I'") AgB u BZA.
15 | Cpenu nmepedrcIeHHBIX CBOHCTB BBIICIHTE A) AnB=BnA;b) (AUB)UC=AUBUC);
JTUCTPUOYTUBHOE CBOWCTBO MIEPECCUCHUS B) (AUB)NC=(ANC)U(BNC):I') (ANB)UC=(AUC) N(BLC).
OTHOCHTEJILHO 00BETHNHCHUST MHOXKECTB.
16 | CBoiicTBOM KOMMYTaTHBHOCTH HE 00JIa/1aeT: A) mepecedyeHne MHOKECTB;
B) nexapToBO npou3BeieHIE MHOXKECTB;
B) 00bearHEHHE MHOKECTB;
I') cnoxeHne AeHCTBUTEIBHBIX YHCEIL.
17 | MuoxectBo X pa3OuTO Ha Kinacchl X1, X, ..., Xn, | A) 1) mogmHOXKecTBa X1, Xo, ..., Xn, ... IOMAPHO MEpECEeKaroTCs,
..., €CIIH: 2) 00beIUHEHHE TOAMHOXKECTB X1, X2, ..., Xn, ... COBIAAALT C
MHO>XECTBOM X
B) 1) mopmuoxkecTBa X1, Xo, ..., Xn, ... TIOMapHO HE MEpECeKArOTCs,2)
00beIMHEHNE MIOAMHOXKECTB X1, Xo, ..., Xp, ... HE COBIIAJIAEeT C
MHO>X€ECTBOM X.
B) B HEeM PUCYTCTBYIOT BCE AIIEMEHTHI MHOKECTB X1, Xo, ..., Xn;
I') 1) mogmuOXkecTBa X1, Xo, ..., Xn, ... TIOMApHO HE MEPECEKAOTC,2)
00bEIMHEHHE MMOAMHOXKECTB X1, X, ..., Xn, ... COBIAJIaET C
MHOXECTBOM X.
18 | Ecnu Ha MHOXecTBe X 3a4aHO OJHO CBOMCTBO, A) 2 xnacca; b) 4 xmacca;
TO 3TO MHOXECTBO Pa30MBaETCs Ha: B) 1 xnacc; I') 8 xiaccos.
19 | HdekapToBo MMpOMU3BEICHUE MHOXKECTB HEJIb3sI A) mpu oMoy rpada; B) c momommpto TabaHIEL;
n300paxkarh: B) ¢ momompio kpyroB Diinepa; ') Ha KOOPAWHATHON IIOCKOCTH.
20 | Uckmounte HEBEpHYIO GopMyITy A) n(AUB)= n(A)+ n(B)=a+s, rae n(A)=a, n(B)=6, AnB#J;

B) n(AUB)= n(A)+ n(B)-n(AnB), rue n(A)= a, n(B)=6, ANB#J;
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B) N(A\B)= n(A)- n(B), rze N(A)= a, N(B)=6, BCA;

') n(AxB)=n(A)-n(B)= a-g, tme N(A)=a, n(B)=s.
Ha|pucynke m300paxeHo 1eKapTOBO A) A= [2’ 4]’ B= R;
IpOHU3BEACHNE MHOXKECTB A 1 B, Takux 4ro:
Y |a 5) A={2,4},B=R,;
49 [farypa JI0 KaK pe3yybTaT H3MEpPEeHUA W;&‘,I: [2’4]’ B= [0’4]’
I A= l;ﬁg)Jc )BS[PT@)N:HHCM M JICJICHUEM BEJIMYUH,
b) co cnojkeHneM M BEIMUTaHUEM BEINYHH,
B) ¢ nepexoaom B mpoliecce U3MEPEHUsT K HOBOU €MHUIIE
JUIMHEI (00JIee METKOH ),
I') c mepexoaoM B npolecce U3MEpEeHus K HOBOM eTMHMILIE
01 2 34 X
22 | Ha pucyHke MHOXecTBa A u B HaxomsaTcs B A) Bc A’
OTHOIICHHH:
A 5) ACB;
B B) Au B;
) AnB.

23

Ha pucynke A u B HaxonsTcsi B OTHOILEHUU:

A

A) BKITIOYCHHS MHOXKECTB;
B) paBeHCTBa MHOXECTB;

B) 00beuHEHISI MHOYKECTB;
I') nepeceuennss MHOXKECTB.

24 | Ha pucyHke 3aKpallleHa ClIeayIoIas 00J1acTh A) Bc A

MHOXeCTB A u B: ’

5) AcCB;

A B .

B) AUB;

I AnB.
25 | Ecau muo)ecTBOA={1,2,3,4,5,6}, B={2,4,6,8,9}, A) O B) {1 3 5}
9 1™~ H

o A\B=...

B) {13589} 1 {1345}

26

B KakoM u3 CIEAYIONINX CIy4aeB MHOKECTBO
X = {0,], 2,3,4,5,6,7} Oyzer pa30ouTO Ha

KJIaCCHhI:

A) X, ={5,6,7}, X, ={0,2,3}, X, ={1,4};
5) X, ={5,6,7}, X, ={2,3}, X; ={L4};
B) X, ={5,6,7}, X, ={2,3,4}, X, ={1.4};

N X, ={5,6,7} X, ={0,23}, X, ={12,4}.
27 | A={-4,-2,-1,2,3,4,6,10},B={-2, 2, 3, 10}. A) 4, b) 4, 6;
JlomosiHeHHEe K MHOXKECTBY B 10 MHOXKECTBa A B) 2; I 23,4
paBHO {-4,-1,...,6}.
28 | Ha pucyHke ITpUXOBKOW 0003HAYCHA A) A\BuUC:
crenyromas 006JaacTb: '
- 5) A\BNC;
B) AnNBUC,;
N AuBnC.
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JUTHHBI (D0JIee KPYITHOI).

30 CnoeHHe ¥ BEIYUTAHUE HATYPATBLHBIX YUCEI CBSI3aHO
COOTBETCTBEHHO
31 | Ilo onpeneneHuI0 HATYPATbHOE YUCIIO @ JETUTCS Ha A) (3 qeN): s=aq;
HaTypaJbHOE YUCIIO 8, €CIH ... B) (3geN): a=sq;
B) (3 geR): a=¢q;
I (39eQ): a=eq.
32 MHOXeCTBO LENBIX HEOTPUIATEIHHBIX YHCEI HE A) ynops1o4eHHOCTH; b) 6eckoneunocTH;
o0aaeT CBOWCTBOM B) HenpepriBHOCTH; I') nuckperHOCTH.
33 B ompeneneHny MOHATHS «CUCTEMBI CUHCIICHUS A) HaMMEHOBaHWE YHCE,
OTCYTCTBYET CICAYIOIINNA KOMIIOHEHT B) 3amuick uncern;
B) BemmonHeHue neiicTBUil;
I') cpaBHeHuUe dncen.
34 PacnpocTpanenue AeCATUYHOM CUCTEMBI CUUCICHUS B A) Kosanesckoii C.,
Poccun criocodcTBOBaNM TPYIbI MaTeMaTHKa b) Maruaunkoro JI./I.,
B) Ditnepa JI,
I') YeObmmena I1.J1.
35 CuctemMa, B KOTOPOH OJIH U TOT XK€ 3HAK MOXKET A) HETO3UIIMOHHO,
03HAuYaTh PA3IMIHBIC YHCIIA B 3aBUCIMOCTH OT MecTa b) mo3ummoHHoM,
(To3unuM), 3aHUMAeMOT0 STUM 3HAKOM B 3allMCH YUCJIa, | B) He3aBUCHMON,
Ha3bIBAECTCH... I') moCTOSTHHOM.
36 Yuciol2, 3anmrcaHHOE B IECATHYHON CUCTEME A) 4, Bb) 012;
CUHCJICHHUS, B TPOMYHOH OYJIET BBITISICTh TaK: B) 110; I') 36.
37 UYucno 60, 3armucaHHOE B CEMEPUYHON CHCTEME A) 420; b) 21;
CUHCJICHUS, B IECATUIHON OYIeT BRITISAACTD TaK: B) 84; I) 42.
38 Bribepure unciia, 3anucaHHbIC B JBOUYHOM CUCTEME A)B,T;
CUUCIICHUS b) a 6;
a)3113;6) 8778;8) 101101; ) 1101; x) 9653. B) n, B;
INa,r.
39 Hano gucno 2403 B mecTUpUIHON cCHCTeMe CUHCIEHus, B | A) 578, B) 576,
JECATUIHOM CUCTEME CUUCIICHHS 9TO OyIET YUCIIO. .. B) 240, I 579.
40 Jano uncio 176 B 1eCATUUHON CUCTEME CUUCIICHUS, B A) 10110000,
JBOWYHOM CHCTEME CUHCIICHHSI 3TO OyIeT YUCIIO. .. Bb) 10110001,
B) 10010000,
') 10210000.
41 B pumMckoii cucteme CUUCIIEHHs Y3I0BbIMHU ABJISIIOTCA ALV, X L, C, D, M;
CIIEIYIOIIHE 3HAKH B) LV, X L, C, M;
B) LV, X L CT,M,;
N 1LV, XL D, M.
42 Uucna B pUMCKOM CUCTEME CUUCIICHHS MOTYYaloTCsa IpHU | A) YMHOXEHHUS U JICJICHUS,
MTOMOIIY IBYX apU(METHICCKIX OMCPAIIHIA: B) ciiokeHHs U BHIYUTAHUS,
B) crokeHus U yMHOXCHUS;
I') BEIYMTAHUS U JICTICHHS.
43 | Kpatxoii 3anuchio uncia 3-10% + 7-10% + 5 B gecaruunoii | A) 375; B) 3750;
CHCTEME CUUCIICHHUS SBIISETCS B) 3705; I 37.
44 Paspsipl equHAL, ECSITKOB M COTEH 00pa3yroT Kiace .... | A) ThICSY;
b) MUIITHOHOB;
B) enunw,
I') cotem.
45 _485 A) BBIYHTaHHS «YTOJKOM) HaTYPAIbHBIX YUCET,
231 - npuMep BBIIONHEHHS ASHCTBHS ... B) BEIYHMTAHUS C TOMOIIBIO TAOJIHUIIBI CIOKEHHUS,
— B)cnoxxeHns «CTOIOMKOM» HATYpaIbHBIX YHCE,
254 I') BIauTAHUS «CTOJIOMKOM)» HATYPaJIbHBIX YHCEL.
46 12203+1215= ... A)21113; b) 13403;
B) 11113 I") 1340.
47 3anmaun, copMyTUPOBAHHBIC HA €CTECTBEHHOM SI3BIKE, B

KOTOPBIX ONUCHIBACTCS KOJIMYECTBEHHAS CTOPOHA KaKUX-
MO0 ABJICHUM, COOBITHI, Ha3BIBACTCS...

A) ecTecTBeHHas,
Bb) narypampHasi,
B) croxerHas,

I') xoMmo3unuoHHasl.
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48

H3BecTHBIE KOMIIOHEHTBI 3aJa4y Ha3bIBaAOTCA:

A) ycnoBusmy;

B) tpeboBanuewm;
B) nepemenHbIMY;
I') nocrosiHHBIMY.

49 CucrteMy B3aHMOCBSI3aHHBIX YCIOBHH M TpeOoBaHuil | A) cXemoii;
3aJ1a4M Ha3bIBAIOT: B) kpatkoii 3anuceio;
B) BBICKa3bIBaTENBHOI MOMIENBIO;
I') croxxeToM.
S0 | Cyrb apumermueckoro Meroma pemenns 3agadu () B TOM, 4TOOBI HAHTH OTBET Ha TPEOOBAHNE 324 H
MOCPEACTBOM BBINTOJHEHUS apU(METHIECKUX JEHCTBUN
coCTOnT: HaJl YUCIIaMHU,
b) B TOM, 4TOOBI HaliTH OTBET HA TpeOOBAHME 3aTaul
MOCPEACTBOM COCTABIICHUS 1 PEIICHHS] YPAaBHEHUS WIIH
CHCTEMBI ypaBHEHHH;
B) B TOM, 4TOOBI B mpolLecce peIIeHHs 3aJadyd BECTH
paccyXIeHus1, IBUrasCh OT yCIOBHsI K TPEOOBaHHSM,;
[') B ToM, 4TOOBI B IIpoIiecce peLIeHHs 3a1a41 BECTH
paccyXJeHusl, IBUrasch OT TPeOOBAHUI K YCIOBHSM.
51 | Bepnas mocnenoBaTenbHOCTH 3TANoB pemieHus 3agaun | A) TOMCK IUIAHA PEUICHHS, OCYIICCTBICHHE IIaHa
) pelIeHusl, IPOBEpKa PEIICHHsI, aHAIIH3,;
ot b) momck 1uiaHa pemieHus, OCYIIECTBICHHE IUIaHa
peLICHUs, aHAIN3, TIPOBEPKa PEIICHUS,
B) momck miaHa pemieHuWs, aHaNW3, OCYLIECTBIICHHE
IUTaHA PEIICHHMS, TPOBEPKa PEIICHUS,;
I') aHanm3, NOWCK IUlaHA pEIICHHMS, OCYIIECTBICHHE
IUTaHA PEIICHMS, TPOBEPKA PELICHUS.
52 |[lepBelii 3Tam MaTeMaTH4YeCKOTO MOJEIHPOBAHUS B | A) MEPEBOA yCIOBHHM 3a/1a4l HA MAaTEMAaTHIECKUH S3BIK;
IIpoIecce PeIeHNs 3a/1a9H 3TO: b) BHyTpHMOZETbHOE pEeIICHNE;
B) unrepnperaryus;
I') nposepxa.
53  |MozmenH, UCIIOIb3yEeMBbIE B IIPOLIECCE PEIICHHS 33/1a4, A) cxeMaTH3UpOBAaHHbIEC U 3HAKOBHIC;
MOYKHO Pa3JIe/UTh Ha J1Ba BHJA: b) BemecTBeHHbIC U rpaduyIecKue;
B) Tabnua 1 xpaTkas 3amuch,;
I') pucyHok 1 yepTex.
54 DpQexTHBHbIE PUEMBI PELIEHNS 3a1a «HA YACTH ITO: A) cpaBHeHue;
B) ypaBHuBaHuE;
B) MBICI€HHOE COenHEHUE;
I') nenenue (npoOieHue).
55  (CkopocTh CONMKEHHS ABYX TEN B CIydae BCTPEIHOTO A) V=VI+V?2;
JBIDKEHUSI HAXOIAT TI0 (popMyJIe: b) V=VI-V2;
B) V=(VI+V2)/2;
56 CkopocTb CONMMKEHUs! ABYX TeJ B cliydae ux Jpmwxkenus | A) V=VI+V2;
B OJIHOM HaIlpaBJICHHH HaXOMAT 1o (hopmylie: b) V=VI-V2;

B) V=(VI+V2)/2;
) v=(vI-V2)/2.

Kputepun onenkmn:

«HCYOOBJICTBOPUTCIBHOY»

A «OTIUYHOY 85-100 6anos
B «XOpOILIO» 71-84 Ganna

C «YJOBJIETBOPUTEILHO» 50-70 6amnoB
D

MmeHee 50 0aiu1oB

7.4. OueHoYHBbIE CPEICTBA /ISl MPOBeIeHUs MPOMEKYTOYHOM aTTecTAlNH

dopma

aTTeCTalun

3Hanus VYMmenus

[paxTryeckuii
onbIT (BnageHue)

JInunbie
KadecTBa

IIpumepsnt
OLICHOYHBIX
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CTyZeHTa CpPenCTB

Ok3aMeH Ornenka 3HaHUi OneHka yMeHus OrneHka HaBBIKOB Onenka Bomnpocsr:

HOTPEIIHOCTU pa3nuyarh KOHK- paboTsl ¢ uTepa- CIOCOOHOCTH MIpUIArarTCs

U3MEpEeHuii; pEeTHBIE MOHATHS, TYpHBIMHU UCTOYHHU- | OIEPATUBHO U

COBpPEMEHHBIE paspaboraTb U | KaMH; Ka4yeCTBEHHO

TEXHOJIOTHH MIPOBECTH YpPOK MO | Pa3lIMYHBIMH METO- | OTBEYATh Ha

o0y4eHus; MaTeMaTUKe B | Jamu W QopMaMHu | MOCTaBlICHHBIE

TEXHOJIOTHIO HA4aJbHOM INKONE | OPraHW3alUH  ypO- | BOIPOCHI

00y4eHHS MaTe-

C HCIIOJIB30BaHHUEM

KOHTpPOJIA y4allux-
cA,
Ha KOHKPETHBIX

KOB II0O MaTE€MaTHKE

MAaTHKEC ydalinux- KOMIIBIOTEPA, B HAYaJIbHOM IIIKOJIE
csl HaJaIbHOMI HCIIOJIb30BAaTh C HCIOJb30BaHUCM
IIKOJIBI C UCIIOJIb- | KOMIIBIOTEP UL | KOMIIBIOTEDA,
30BaHUCM JUAarHoCTHUKH, Ppa3IMIHbIMU METO-
KOMIIBIOTEPA. KOHTpOJIA MU CaMoO- | JaMU U (bOpMaMI/I

OpraHu3aluu ypo-
KOB 10 MaTeMaTHUKe
B HAYaJILHOM IIKOJIS

opumMepax C UCIIOJIb30BAHUCM
JEMOHCTPHUPOBATH KOMIILIOTEPA.
BO3MOXXHOCTH

IHOP u o6opynoBa-
HUsI KaOuHeTa IS
JOCTHXKEHHUS.  HO-
BOTO KavecTna
o0y4YeHHsT MaTeMa-
THKE  y4alluxcs
HayaJbHOM  ILIKO-
JIBL.

7.4.1 IlpuMepHbIe BONPOCHI 1JIsl MPOBEAEHHS MPOMEKYTOYHON aTTeCTAIIUH
(3x3amen)
3 cemecTp
1.ITonstre muoxxectBa. Buasl MHOKecTB. CIOCOOBI 3aaH1s MHOKECTB.
2. CoOcTBEeHHBIEC M HECOOCTBEHHBIE TOAMHOXKECTBA. OTHOIIEHUS MEXKy MHOKECTBAMHU.

yHI/IBCpCaJIBHOC MHOXXCCTBO.

3. CBoiicTBa, CBS3BIBAIOIINE ONIEPAIH TIEPECCUCHUS K OObETUHEHNS MHOXKECTB.
4.JlexapTOBO NPOU3BEAECHNE MHOXKECTB U €r0 CBOMCTBA.
5.Pa30uenue MHOXKECTBA HA KIIACCHI.
6.COOTBETCTBUS MEXKAY dIIEMEHTAMH MHOKECTB U CITOCOOBI UX 3aIaHHUS.
7.11loHATHE OTHOIICHUS MEXKTY dJIEMEHTaMU MHOKeCTBa. CBOMCTBA OTHOIICHUM U UX BUJIBI.

8.0robpakenne. Buabl orobpaskeHuii. B3anMHo-0HO3HauHOE OTOOpaXKEHHUE.

9. KonmnuectBenHble HaTypaiabHbIe uyncia. Cyer.
10. CMbIC HaTypaJbHOTO YKCIA, OJTYYEHHOTO B pE3YyIbTaTe U3MEPEHUS BEITMUUHBI.
11. AkcnoMaTuyecKoe MOCTPOEHUE CUCTEMbI HATYPAIbHBIX YUCEN.
12. KonnuecTBeHHbIE HaTypalibHbIE unciaa. Cyer.
13. TeopeTHKO-MHOKECTBEHHBIN CMBICIT HATYpPaJIbHOTO YKMCIIa U HYJIS.

14. Tlo3uWIMOHHBIE W HEIO3MIIMOHHBIE CHCTEMBI CUMCIICHHUS. 3allMch M Ha3BaHWE 4YHCET B
IECITUYHOM CHCTEME CUHMCIICHMS.

15.Anroput™mbl  apuMETUUYECKUX NEHCTBUI HaJ IMEeNbIMH HEOTPUIATeIbHBIMU YHCIAMHU B
JNECSITUYHON CUCTEME CUMCIICHUS. AJITOPUTM CIIOKEHUS.

16. Anroput™mbl apupMETHIESCKUX JEHCTBUI HAJ IEBIMA HEOTPUIIATETLHBIMU YHCIIAMU B
JNECSITUYHON CUCTEME CUUCIICHUS. AJITOPUTM BBIUUTAHUS.

17.Anroput™mbl apupMeTHIECKUX NEHCTBUI HAJ IITIMA HEOTPUIIATEIbHBIMU YHCIIaMHU B
JNECSITUYHON CUCTEME CUMCIICHUS. AJITOPUTM YMHOXKEHUSI MHOTO3HAYHOTO YMCJIa Ha OTHO3HAYHOE.
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18. Anroputmbl apuMETHUECKUX IEHCTBUAN HAJl IIETBIMA HEOTPHUIIATEIIbHBIMU YHACIIAMHU B
JECATUYHON CHCTEME CUMCIICHHS. AJITOPUTM YMHOXKEHHSI MHOTO3HAYHOTO YHMCJIa HA MHOTO3HAYHOE.

19. Anroput™mbl apudMeTHIECKHUX IEHCTBUIA HAl IIEITBIMUA HEOTPUIATEIbHBIMUA YHCIIAMHU B
JECATUYHON CUCTEME CUMCIICHUS. AJITOPUTM JEJICHUS MHOTO3HAYHOTO YMCIIa Ha OTHO3HAYHOE.

20.AnropuT™MBI apUPMETHICCKHUX ICHCTBHIA HAJT IIEJIBIMUA HEOTPUIIATEIIbHBIMUA YHCIaAMHU B
JIECITUIHON CHUCTEME CUMCIICHUS. AJITOPUTM JCIICHHSI MHOTO3HAYHOTO YMCJIa HA MHOTO3HAYHOEC .

21. TTo3UIMOHHBIE CUCTEMBI CYMCIICHUS, OTIIMYHBIE OT IECITUIHOM.

22. Tlepexo/1 3a1KMCcH YMCEIT U3 OJJHON CHCTEMbI CUMCIICHHSI K 3aIHCH B IPYTOM.

23.Apudmernueckue AeUCTBUS B JPYTUX, OTIIMYHBIX OT ACCATUYHONW CUCTEMAaX CUUCIICHHUSI.

24.TekcroBas 3anava. CtpykTypa. YciaoBus v TpeOOBaHUS.

25. MeToJibl ¥ CIOCOOBI PEIICHHS TEKCTOBBIX 3a/1a4.

26. DTambl penieHns 3aau: aHaIu3, MOUCK PEIICHHS, OCYIIECTBICHHE TUIaHA PEIICHNS,
MIPOBEPKA.

27. Ilpuemsl ananu3a, pa30op TEKCTa 3a/1a4d OT YCJIOBUH K TpeOOBaHUSAM U OT Tpebo-
BaHUM K YCIIOBUSM.

28. Ilpuembl TIoMCKa penieHus 3anayd. MoJaenupoBaHue MPH PENICHUU 3a7adu: MOHSTHE
MaTEeMaTHYECKOW MOJIETH M MaTeMaTHYeCKOro MOJICIMPOBAaHUS KaK METOJla PEIICHHUs 3aJlavu,
BUJIBI MOJICTICH (TIpeAMeTHBIC, rpaduyecKre, 3HAKOBBIE H JIP.).

29. Cxemaruyeckas 3amuch, TabnuyHas 3anuck. Crocoobl opopmiieHus: perieHus.

30. [Ipuembl MpOBEPKH PEIICHUS.

31. IloHaTHe KOMOMHATOPHOM 3a/1a4u.

32. [IpaBuia CyMMBI B TPOU3BEICHHUS.

33. Pa3mertieHus ¢ TOBTOPEHUSMH U O€3 IIOBTOPCHHIA.

34. IlepecTtanoBKH 0€3 MOBTOPEHUN M C TOBTOPEHHUSIMHU.

35. Coueranus 6e3 MOBTOPEHUM.

36. CoObiTHs 1 BeposTHOCTD. [lonsiTie BepositHOoCcTH. CBO¥iCTBA.

37. IloHaTre CyMMBI U IPOU3BEACHUS COOBITHIA.

38. TeopeMbl CIIOXKEHUS U YMHOKCHUS.

39. YcnoBHas BeposTHOCTD. [1oyiHast BEpOSITHOCTB.

4 cemecTp
40. I'eomerpuueckue GUTypHl Ha TUIOCKOCTH.
41. CBolicTBa reOMETPUUECKUX (PUTYp HA TIIOCKOCTH.
42. YTibl
43. TlapasienbHble U IEPHIEHIUKYIISIPHbIE IPSIMbIE.
44. TpeyroibHUKH.
45. YeTplpeXyroJbHUKH.
46. MHOTOYTOJIEHUKH.
47. OKpY>XKHOCTb U KPYT.
48. TlocTpoeHue reoMeTPUIECKUX (PUTYP.
49. DneMeHTapHbIe 33]]a4l Ha TOCTPOEHHE.
50. Dranbl penieHus 3a1a4 Ha TOCTPOCHHE.
51. [IpeobpazoBaHue reoMeTpUUECKUX (DUTYP.
52. N3o0pakeHne MpOCTPAHCTBEHHBIX (DPUTYP Ha TUIOCKOCTH.
53. MHOTrOrpaHHHMKH U UX U300paKeHHE.
54.1ap, munuHAp, KOHYC U UX U300paKeHUE.
55. lnuna otpe3ka. OcCHOBHBIE CBOMCTBA. MI3MepeHue JUIMHBI OTpe3Ka.
56. CtanmapTHBIC €AMHUIBI JUTUHBI B OTHOIIIECHHS MEXK]Ty HUMH.
57. Onepanuu Haj OTpe3KaMHu.
58. BennuuHa yriia u ee u3MepeHue.
59. Inomaas Gurypsel, ee ocHOBHBIE cBOCTBa. CTI0OCOOBI M3MEpEeHHUs IoMaaen Guryp.
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60. PaBHOBENMKHE ¥ paBHOCOCTABJICHHBIC (PUTYPHI.

61. HaxoxnaeHue miom@aau MpsAMOYTOJbHMKA H Jpyrux ¢uryp. HaxoxaeHue tuiomanu
MIPOU3BOJILHOM ITIOCKOM (PUTYPHI C TOMOIIIBIO TTATICTKH.

62. O6beM reoMeTpUYECKOro Tela U €ro U3MEpPEeHHE.

63. Macca tena u ee usmepenue. EquHUIbI U13MEpeHus..

64. Croumocts. KonmuectBo. Llena. Enqununb! n3mMepenus.

65. IIpomexxyTku Bpemenu. M3mepenue. EnuHUIBI H13MEepeHUs.

66. CkopocTh, BpeMsi, pacCcTosiHuEe. EMHUIIBI H3MEpEHUSI.

67. 3aBUCUMOCTH MEXTY BETUINHAMU.

68. [IpubnmxeHHbIe 3HaYCHHS BeUIrH. OKpyTJICHHE.

69. [TorpemHocTn npubmmkenus. OeHKa TOTPEITHOCTH.

70. VIcTOUYHMKY M BUJBI TIOTPEIIHOCTEH.

71. AOGconroTHast ¥ OTHOCUTEIbHAS TTOTPEITHOCTD.

72. TlpaBuia OKpYIICHHS YUCEN U JCHUCTBUS ¢ MPUOIMKEHHBIMHA YUCIIAMHU.

73. T'eHepanbHas COBOKYITHOCTh M BBIOOpPKA.

74. Craructuueckuii psia. I'padudeckoe npeacTaBicHUE CTATHCTHYECKUX PSIIOB.
75. TloHsiTHE O CTATUCTUYECKON THIOTE3E.

76. CratHcTUYECKUE KPUTEPUH MPOBEPKH HYJIEBOM TUIIOTE3BI.

7.4.2 TlpuMepHbIe 3a1a4U s IPOBe/IeHUsI IPOMEKYTOUYHOI aTTecTAlNU

1. Haiitu o0beMHEHKE, IEPECCUCHHUE, PA3HOCTH MHOKECTB A U B:

2. a) A — MHOXECTBO BCEX HATypPaJbHBIX YHCEN, KPAaTHBIX 5; B — MHOKECTBO BCEX HEYETHBIX
HATYpPaJIbHBIX YHCET;

3.6) A={a,b,c,d,e,f}, B={b,f k,t};

4. B) A={X| -2< x <5}, B={ x| 1< x <7}. U300pa3uth Ha YUCIIOBOI IIPSIMOIA.

5. Haiitu nononnenne MaokecTBa B 10 MHOKecTBa A

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

7. 6) A={X| -2< x <5}, B={ x| 1< x <7}. 300pa3uTh Ha YUCIOBOM MIPIMOIi.

8. BrinuiuTe Bee MOAMHOXKECTBa MHOXKecTBa P={2,7,12,17,22}. CkoabKO nX?

9. Haiigute nexaptoBo mpousBencuue muokects: A={1,2,3,4}, B={a,b}, C={2,5}.

10. VuureBas CMBICI CYMMBI, Pa3HOCTH, IPOW3BEIEHHS, YACTHOIO HATYPAIbHBIX UHCEI,
MOJYYCHHBIX B PE3yJbTaTe M3MEPCHUS BEIMYUH, U HCIONb3ys Gopmynsl MEL(A)= mE(A)mEL(E) u
ME(B)= mE(A)-X, peiuTh Clieayomue 3a1a4u:

11. a) Umeercs 400 xouder. Tpebyercs pachacoBate ux B KopoOku, mo 40 koHdeT B
Kakayro. CKOIbKO TOHATOOUTCST KOPOOOK?

0) Ilone umeet momane 8 rekrapoB. CKOIBKO TOHH KapTodenst coOpaiu co BCEro mosl, eclu
C KaXXJIOTO TeKTapa coOopaiu mo 2 TOHHbI?

12 .3anummTe uncina B puMcKoi Hymepanuu: 746, 279, 3467, 999.

13.TlepeBenute uncna w3 puMckoit Hymepanuioo B apadckyro: MMCDLXXXII, DCXXVII,
CMLXIV.

14.TlepeBenuTe uncia B JeCATHUHYIO cHCTEMY cunciienus: 21536, 14205, 7318, 101102.

15.TlepeBenuTe uncia U3 AECATUYHON CUCTEMBI CYMCIIEHHUS B 5-MUHYIO U ClIEIaliTe TPOBEPKY:
214,782, 103.

16. Pyuka B 2 pa3sa Joposke KapaHjalla, a CTepka B 3 pasa JelleBlie KapaHiamia. Pyudka,
KapaHjai u crepka BMecte ctoAat 400 pybreit. CKonbKo CTOUT cTepka’?

17.Ha nByx Tapenkax nexano 9 ciuB. Korma ¢ oHON Tapenku B3sIM OHY CJIMBY, TO Ha 3TON
TapesKe OCTAIOCh CIIUB B 3 pa3a Oonbiie, yeM Ha Apyroi. CKOJBKO CIIMB OBIJIO Ha KaXKI0U Tapenke?

18. U3 nByx roposios, pacctosHue MexkIy KOTOPHIMH 960 KM, BBIILIM OJHOBPEMEHHO HABCTPEUY JPYT
ApPYTY ABa 11oe€3aa U BCTPECTUIIMCh Y€PE3 8 gacoB 11ocne BbIXOJa. Haﬁ,[[HTe CKOPOCTb KAXJ0r0 1nmoe3aa, €Cjivu OJuH
MIPOXOJIUT B Yac Ha 16 kM OOIIbIIIe IPyToro.
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19. U3 nByx ropomnos, paccTosHue MeKITy KOTOPhIMH 260 KM, OJHOBPEMEHHO BHIEXANIM 1BA TOE3/a B
ofHOM HarpaBieHuH. CKOpOCTh IIEAIIero Brepeny noeszaa 50 km/4, a sroporo - 70 km/4. Uepes kakoe BpeMs
OJIMH T0€3]] IOTOHUT APYyrou?

20. IycTh o 1 f — cMeXHBIE YTIIbl. 3amuImuTe GOpPMYITy, KOTOpash CBA3BIBACT MEXKIy COOOI BEITMYMHBI
aTux yraoB. Kakoit (hyHKIMEH SBIsieTcs 3aBUCUMOCTE OJTHOM M3 3THX BENWYWH OT Apyroii? Kakosa obnacte ee
omnpeneneHus U obnacts 3HaueHus1? Kakum Oyzaet rpaduk 3Toil 3aBUCUMOCTH.

21. UzBectHo, uTo Tutomansr (urypsr 34,78 cM?. Kakum OyJeT YHMCICHHOE 3HAYCHHE TUIOINAIM ITOH
(burypsl, eciam U3MEpUThH €€ B KBaJPaTHBIX JCLUMETpPax.

22. JlnvHBI CTOPOH mapasuiesniorpamma 6 u 12 cM, a BbICOTa €ro, IpoBeJcHHAs K MeHbIIel cTopoHe, 10
cM. Haiinute BpICOTY, MPOBECHHYIO K OONBLICH CTOPOHE MapalienorpaMma.

23. Pemmte 3amady aByMs apH(METHYECKHMH CIIOCOOAMM, YCTAaHOBHTE NPEIBAPUTEIBHO BH[
3aBUCHUMOCTH MEXAY JaHHBIMH B HEH BEJIMUMHAMH.

a) Macca 280 1 6ensuna 196 xr. Kakosa macca 250 1 Oensuna?

6) Ilepumerp mpsimoyromsHOro ydacTka 400 M. OmpenenuTe IDIOMmIanb, €CIM JuiMHA ero B 4 pasa
OOJIBITIC IMTUPUHEL.

Kputepun onenkn:

- «3aYTEHO» BBICTABIISIETCS CTYNIEHTY, €CII CTYCHT OTBEYaeT 0€3 HABOASIIMX BOIPOCOB U MOXKET
IIPUBECTH IpuMepsl. Bee mpakTtudeckue paboThl HO AUCLUIIIIMHE BHIIOIHEHBI.

- KHE3a4YTCHO» BBICTABJIACTCA CTYACHTY, €CJIXM OTBETA HET, €CJIU 3HAHUA ITOBEPXHOCTHBIC. He BeImosHeHO
JIBE TPETH MPAKTUYECKUX PAOOT MO TUCIUTUINHE.

8.OBYUYEHUME CTYJAEHTOB-UHBAJINJIOB U CTYJEHTOB C OI'PAHUYEHHBIMU

BO3MOKHOCTSAMMU 310POBbA

HOpHI{OK O6y‘-ICHI/I$I WHBAJIMJIOB W CTYACHTOB C OI'pPaHUYCHHBIMHU BO3MOXHOCTAMU MNPCACICH
[omoxxernem Ky6l'Y «O6 0OydeHUU CTyIEHTOB-WHBAIUIOB M CTYJEHTOB C OTPAHMYEHHBIMU BO3MOYKHOCTSIMHU
30POBBS.

Hdns v ¢ OrpaHUYEHHBIMH  BO3MOXKHOCTSMH — 3/I0POBbsSI  MIPEIYCMOTPEHBI  00pa3oBaTelbHBIC
TEXHOJIOTUH, YYUTBIBAIOIINUEC OCO6€HHOCTI/I " COCTOSIHHC 3J0POBbA TaKUX JIUIIL.

9. lonmotHUTEILHOE O0D0ecTeYeHHe TH CIUILTHHbI

[puaoxenne 1. Kpatkmii KOHCHEKT JIEKIIHOHHBIX 3aHATHIA.

Tema: «3anuch HeJIbIX HEOTPUIATEIBHBIX YHCE U AJITOPUTMBI ICHCTBUI HaJ HUMEY

IInan:

1. IloHsgaTHE CUCTEMBI CUUCIICHM.

2. [1o3UMOHHBIE Y HEMO3UI[HOHHBIE CUCTEMBI CUUCIIEHMS.

3. 3anucek 1 Ha3BaHHE YHCEN B JECITUYHON CUCTEME CUMCIIEHUS.

4. Anroput™Mbl apuMETHIECKIX IeUCTBUI HAJl IIETBIMA HEOTPHUIIATEIHHBIMY YUCIAMU B IECATHIHOM
CHCTEME CUMCJICHHS.

quOBeKy O4YCHb YacCToO HpI/IXOJII/ITCSI UMCTh J€JIO C YHUCJIaMH, HOSTOMy Hy)KHO yMeTb HpaBI/IJ'H)HO
Ha3bIBATh U 3aIlIMChIBATH J'IIO60€ 4YHnCJI0, MPOU3BOJUTH HeﬁCTBHH HaJd YHUCJIaMH.

[ToHsTue yncia BO3HUKIIO B FHy6OKOﬁ APEBHOCTHU, TOr'Z1a XK€ BO3HUKIIA U HCO6XOI[I/IMOCTB B Ha3BaAHUU U
3aIIUCHU YUCCII.

3Z[CCI> IIoOMOracTt CHOC06 3allMCH 4YHUCClJI, KOTOpBIﬁ B HACTOALIEC BPEMA HCIIOJB3YETCA IMOBCEMCCTHO U
HOCHUT HA3BaAHHUC j]eCﬂTI/I‘lHOﬁ CHCTEMOM CUYMCJICHHUS. I/I3yquI/IC 3TOW CHUCTEMBI HAUMHAETCA B HaAYaJbHBIX
KJIacCaX M YYMTEJI0 HYXKHbI ONpeCICHHbIC 3HaHUSA B 3TOM 00J1acTH, OH JOJDKEH 3HATh PA3JIMYHBIC CIOCOOBI
3aITUCH YHCEJI, AITOPUTMBI apu(QMETHUECKHX JICHCTBUI U X OOOCHOBAaHHE.

Cucrema cUMcJeHHs - I3bIK I HaMMEHOBAHUSA, 3aIIMCH YHCEN U BBITTOJHEHUS IEHCTBUI HaL
HUMH.

IMo3unmoHHas cucTeMa — 3TO Takas CUCTEMa, B KOTOPOI OJIMH M TOT K€ 3HAaK MOXET 03Ha4YaTh
pa3IMYHbBIC YUCIIa B 3aBUCUMOCTH OT MecTa (ITO3WIINH), 3aHMMAEeMOT0 3THM 3HAKOM B 3aITUCH YHCIIA.
[Tpumep: 60-puyHas BaBUIOHCKAS, JECATUYHAS, TBOMYHAS CUCTEMBI CUMCIICHHUSI.

Heno3umuoHHbIe CHCTEMBI — XapaKTEPU3YIOTCS TEM, YTO Ka)IbIi 3HAK Bcerga o003HaYaeT
OJHO U TO K€ YHCII0, HE3aBUCUMO OT MO3MIMH, 3aHUMAaeMOI'0 3TUM 3HAKOM B 3aIlHCH YHCIIA.

IIpuMepoM Takol CUCTEMBI CIIyXKUT PUMCKas CHUCTeMa, BO3HHKIIAs B CpeAHUE BeKka. B Hel
UMEIOTCS 3HaKu i y3noBbix umcen: 1-1, 5-V, 10-X, 50-L, 100-C, 500-D, 1000-M. Bce octanbHbie
YHCIIa TIOYyYaAIOTCS TIPH MIOMOIIHN 2 apu(METHISCKUX OTIEPaIlii: CIIOKCHHS M BEIYUTaHUS. Berauranue
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MIPOU3BOJIUTCS, KOTJla 3HAK, COOTBETCTBYIOLIUN MEHBIIEMY Y3JIOBOMY YHCIY, CTOUT Mepe]] 3HaKOM
Oospiiero y3nosoro uyncia. Hampumep, 1V-4, XC-90, 193= 100 (C)+ 90 (XC)+ 3 (111) = CXCIII.

JlecATUYHON 3aNMChI0 HATYPAJIBHOI0 YHCJIA X HA3bIBAECTCS €r0 MPEJCTaBICHUE B BUIE: X =
an*10 "+ an-1*10 " + .. + a1*101 + ao, rie KOdPPUIUEHTSI an, an-1, ... , a1, @o TPUHUMAIOT 3HAYEHUS
0,1,2,...,8,9uan#0.

Cymmy an*10 ™ + ana*10 " + ... + a1*10' + ao B kpaTkoii hopme IPUHATO 3AMUCHIBATH TaK
an, an-1, ..., d1, 4o .

Eciu HaTypajibHOE YUCIIO X MPEACTaBIeHo B Buae X = an*10 "+ an1*10 " + .. + a1*10% + ao,
to ymcna 1, 10, 10 ..., 10 " HassBaroT pa3psAIHBIMU €IMHUIIAMH COOTBETCTBEHHO MIEPBOTO, BTOPOTO,
..., N+l paspsana, npuuem 10 enuHUI] OJHOTO pa3psga COCTABISAIOT €IUHUILY CICAYIOIIETO BBICIIETO
paspsija, T. €. OTHOIICHHE B COCETHUX pa3psaax paBHO 10 — 3TO ocHogaHue cucmembl CHUCTEHUS.

Tpu mepBbIX paspsaa B 3allUCH YHCIA COCIUHSIOT B OJHY TPYIIy W HA3bIBAIOT 1epEbiM
Ka1accom (IECSITKU, COTHHU, THICAYM) WIM KJACCOM eIMHMI. B mepBbIil Kiacc BXOIAT €AMHMULIBI,
JIECSITKU, COTHH.

YeTBepThlid, MATHIN, IMIECTON pa3psaabl B 3alUCH YHCIIa OOPa3ylOT 6MOpol KIACC — KJIACC
THICSIY, B HETO BXOJIST CIMHUIIBI THICSY, IECATKH THICSY M COTHU THICSY.

3areM cienyeT mpemutl Kiacc — KJIacC MUJLUIMOHOB, COCTOSIIUN U3 TpeX pa3psloB, T. €. U3
€IMHUI] MUJUTMOHOB, JICCATKOB MUJUTMOHOB M COTEH MUJUTHOHOB.

[Tocnenyromue paspsasl Toke 00pa3yloT HOBBIA Kiacc. Beiaenenue kiacca eQUHMIL, ThICAY,
MUJUTMOHOB U T.JI. CO3/IaeT yI00CTBA JIJIsl 3aITMCH U MIPOYTEHUS YHUCEI.

Bonpocsl HaMeHOBaHUIN U 3allMCH YUCENl PaCCMATPUBAIOTCS B HA4aJIbHOM Kypce MaTeMaTUKU
B pasuene «Hymepauus». [Ipu 3TOM  JECATMYHOM 3alKChI0 HATYPAIBHOIO YHUCJIA CUHUTAIOT €ro
MIPEJICTAaBICHHUE B BUJIE CYMMBI Pa3psAHBIX ClaraeMbIX.

Hamnpuwmep, 3000 + 700 + 40 + 5 = 3745.

Anzopumm cnodxcenus.

CrnoxeHrEe OJHO3HAYHBIX YHCEN MOXXHO BBHITIOJHHUTH, OCHOBBIBASICh HAa OMNPEICICHUU ITOTO
NEeNCTBHS, HO YTOOBI BCAKHI pa3 He oOpamiarbcsi K ONPENENICHUI0 BCE ClaraeMble, KOTOpHIE
MOJTYYAOTCS TIPU CIIOKEHUW OJHO3HAYHBIX YHCEJI, 3aIMCHIBAIOTCS B 0COOYI0 TaOIHITy, Ha3bIBACMYIO
TabJIMIIa CIOKEHHS OJHO3HAYHBIX YHUCE.

CMBICIT CIIO)KCHHSI COXPAHSICTCS JIJII MHOTO3HAUHBIX YHCEN, HO TPAKTUYECKOE BBHITIOJTHCHHE
CIIO)KEHHS TIPOUCXOTUT IO OCOOBIM TpaBUIaM: CYMMY MHOTO3HAYHBIX YHCENT OOBIYHO HAXOJST,
BBITIOJTHSIS CIIOXKEeHUe cTosionkoM. Hampumep,

BbrsicHuM, Kak BO3HHKAeT TOT alrOPUTM M KaKue TEOPETUUYECKHE TOJOKEHUS JiekKaT B €ro
OCHOBE.

[TpencraBum crnaraemoe 341 u 7238 B Bujie CyMMBI CTeNeHeH ecsaTH ¢ Ko3dduumenramu:

341 + 7238 = (3*10% + 4*10 + 1) + (7*10% +2*10% + 3*10 +8) .

Packpoem ckoOkH, TOMEHsIEM MECTaMU U CTPYIITUPYEM CllaraeMble TaK, YTOOBI EAMHHIIBI OKA3aIUCh C
SIMHUIIAMH, JIECATKH C JIECATKAMU M T. JI. DTO MOXKHO CJeJIaTh Ha OCHOBAHWUU CBOWCTB CIIOKCHWSI:
acCOLIMaTUBHOTO M KOMMYTaTuBHOro. IlomeHsieM mMecTamu ciaraeMele, T.€. 7*10°% + 3*10% + 2*10° +
4*%10+3*10 + 1 + 8 . CortacHO CBOHCTBY acCOMATUBHOCTH, crpymmupyem  7*10° + (3%102 + 2*10?)
+ (4*10 + 3*10) + (1+ 8). Bemecem 3a ckobkum 102 u 10- 3TO BO3MOXKHO MO CBOHCTBY
JTUCTPUOYTUBHOCTH YMHOXKEHUSI OTHOCUTEILHO CIIOKEHUS:

7%10% + (3+2)10% + (4+3)10 + (1+8) = 7*10° + 5*102 + 7*10 + 9. Ilomy4eHHOE BHIPAXKEHUE €CTh
JecsiTUYHas 3anuck uncia 7579.

HerpyaHo ybenutbcs B TOM, YTO B Cllydae CIOKEHHUS UYHCEN C TMEPEeX0JIoM Yepe3 AECATOK
TEOPETUYECCKHE OCHOBBHI AJITOPUTMA CIIOKEHUS OYAYT TEMH XKe.

Hanpumep, 748 + 436 = (7%10% + 4*10 + 8) + (4*10% + 3*10 + 6). Bocrons3yeMmcsi CBOCTBAMH
CIIO’KEHHS TUCTPUOYTUBHOCTH YMHOMKEHHSI OTHOCUTENBHO cIokeHus: (7+4) *102 + (4+3) *10 + (8+6).
Cymwmsbl (7+4) u (8+6) 6omnbiie 10, cregoBarenbHO, MOCIEAHEE BHIPAKEHUE HE SBISETCS JECATUIHON
3anuchio yncia. HeoOxommmo caemaTh, Tak 4ToObI OHW ObutH  MeHbIme 10. I 3TOTO BBINMOJHUM
cremyromue npeobpasosanus: (8+6) = 1¥10 + 4 u, cnenoBarensHo, (7+4) ¥10? + (4+3) *10 + 1*10 + 4
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= (7+4) *10% + (4+3+1) *10 +4. ITorom 7+4 =1*10 + 1, momyuaem ( 1*¥10 + 1)*10? + 8*10 + 4 =1*103
+1*10% +8*10 + 4. D10 mecaTHuHas 3amuch uncia 1184.

B cnyuae, xorga necsTUYHbIE 3alUCH ClIaraéMbIX MMEIOT pa3HOEe KOJM4ecTBO LUdp, HAIO
MPUMKCATh K YUCITY, UMEIONIEMY MEHbIIIee KOJIUYECTBO MHU(P, HECKOIBKO HYJIEH BIEpEIH, YPOBHSB
KoiauuecTBO I1Mdp B obOomx craraeMbix. [lociie 3TOoro mpruMeHsieM ONMCAHHBINA BBIIIE IPOIIECC
CIIOKCHHSI.

Anzopumm evluumanus

BblunTaHue OJHO3HAYHOTO Yucia D M3 OMHO3HAYHOIO WJIM JBYX3HAUYHOTO YHCIIA «, HE
npeBbIIIaoIiero 18, cBOIUTCS K MOUCKY TaKOTro 4ucia ¢, 4to b+ C =a , U MPOUCXOJUT C y4eTOM
Ta0JIUIIBI CIIOKEHUS OJTHO3HAYHBIX YHCEI.

Ecnu xe yrcina a u b MHOrO3HAUHBIE ¥ D<&, TO CMBICI ICHCTBUS BHIYMTAHUS OCTACTCS TEM XKeE,
410 U B nipeaenax 20, HO TeXHUKA HAXOXKICHHS Pa3HOCTH CTAHOBHUTCS MHOUW: Pa3HOCTh MHOT'O3HAYHBIX
YHCeNl Yalle BCEro HaXOMAST IMPOU3BOJS BBIYHUCICHHE CTOJIOMKOM IO ONpEACICHHOMY alfOPUTMY.
Brisicaum, kakuMm 00pa3oM BO3HUK ITOT alTOPUTM U KaKue TEeOpeTHdecKue (DakThl JIeKaT B €ro
OCHOBE.

PaccmoTrpuM pasHocte umcen 485 u 231. Bocnosnb3dyemcsi NpaBWIOM 3allUCH 4YHCEN B

JECSITUYHOM CHUCTEME CUMCIICHUS U TIPEJICTABUM JIaHHYIO Pa3HOCTh B BUJIE
485-231= (4*10? + 8*10 +5)—(2* 10? +3*10+1). UroOs! BeuecTs u3 uucna 4*10%+8*10+5 cymmy
2*10%+3*10+1, DOCTATOYHO BBIYECTh M3 HErO KAXIOE ClIAaraeMoe 3TOi CYMMBI OJTHO 3a JPYTHM,
nonyanm (4*10%+8*10+5)-2*102-3*10-1.
UToOBl BBIYECTh YHCIIO U3 CYMMBI, IOCTATOYHO BBIYECTh €r0 M3 KAaKOro- JIMOO OJIHOTO ClaraeMoro.
[ostomy umcio 2*10% Beratem u3 cmaraemoro 4*10%, wmcmo 3*10 —u3 8*10, a yncno 1 u3 5. Torma
nonyanM  (4*102-2*102)+(8*10-3*10)+(5-1). Bocmomb3yemcs AUCTPUOYTUBHOCTBIO yMHOKEHHUS
OTHOCHTENFHO BHIYMTAHMS U BhIHeceM 3a ckoOku 102 m 10. Torma (4-2)*10%+(8-3)*10+(5-1) .
BunuMm, 4TO BBIUMTAaHUE CBENOCHh K BBIYUTAHUIO OJIHO3HAYHBIX YHCEN, W300paKEHHBIMU IH(ppaMu
COOTBETCTBYIOIIUX Pa3psI0B B 3aIMCH TPEX3HAYHBIX YHCEI.

Anzopumm ymHodcenus

YMHOKEHHE OJTHO3HAYHBIX YHCEJ MOYKHO BBITIOJHUThH, OCHOBBIBASCH HAa OIPEACICHUH JTOTO
neiictBusi. Ho uToObI Besikuii pa3 He 00pamaTbes K OMpeeeHUIo,

BCE MPOM3BEACHUS OJHO3HAYHBIX YHCEI 3aIMCHIBAIOT B 0COOYIO TAOJIMIy YMHOXCHHS OJTHO3HAYHBIX
qrcen U 3alIOMUHAIOT.

CMBICIT YMHOXEHHUS COXPaHSETCSs W I MHOTO3HAYHBIX YHCEN, HO MEHSETCS TEeXHUKa
BbuncieHui. [Ipon3BeeHrie MHOTO3HAYHBIX YHUCET HAXOMAT, BHITIONHSS YMHOXKEHHE CTOJIOUKOM, IO
OTIpeICTICHHOMY JITOPUTMY. BBISICHUM, KaKk BOSHHKACT 3TOT AJITOPUTM M KaKUe TEOpeTHUSCKHEe (DaKThI
JIeKAaT B €r0 OCHOBE.

PaccMmoTpuM cHadana yMHOKEHHE MHOTO3HAYHOTO YHCiIa Ha OJTHO3HAYHOE. Y MHOXKHM,
Hanpumep, 428 Ha 3.

428-3=(4-10%+2-10+8) -3.

Ha ocHoBanuu DUCTpUOYTMBHOCTH YMHOXXEHHSI OTHOCUTENIBHO CIIOKEHUS PAacCKpOoeM CKOOKH:
(4-10%)-3+(2-10) -3+8-3= 12-10%+6-10+24. KosddpurmenTs mepen cremeHsmMu 10 TOWKHBI OHITH
Menbiie 10. s storo npeacraBuM uucio 12 B Buge 1-10+2, a yucno 24 B Buge 2-10+4. 3atem B
Boipakennn  (1-10+2) -10%+6-10+(2-10+4) packpoem ckobku: 1-10°+2-10%+6-10+2-10+4. Ha
OCHOBaHUU aCCOIMATHBHOCTHU CIIOKEHUS U AUCTPUOYTUBHOCTH YMHOKEHHUS OTHOCUTEIIBHO CIIOKEHUS
crpynmupyeM crmaraemsie  6-10 w210 m  BeiHeceM 10 3a ckoOkm:  1-10%+2.10%+(6+2)
-10+4=1-10%+2-10%+8-10+4. D0 ecTh JAecSTHYHAS 3aInCh ynciia 1284,

Anzopumm denenusn
IIpouecc aeneHuss paccMaTpuBarOT Kak JAEHCTBHUE JIEJIEHHUS ¢ OcTaTKOoM. Ecnu Ha ogHO3HaAYHOE
YHUCIIO JIETSAT OJHO3HAUHOE WIIU JBY3HAYHOE, TO HCIONB3YeTCs TaOMWIla YMHOKEHHSI OJHO3HAYHBIX
gyucen. Hampumep, yactaeiM uucen 54 u 9 Oyner uncino 6, Tak kak 9-6=54. Ecnu ke Hamo pa3neinuTh
51 Ha 9, TO HaxomAT OmmKaiiliee K HEMY MEHbIIIEe YHUCII0, KOTOpOoe IeIuTcs Ha 9 — 3To ymcino 45, u,
CJIEIOBATEILHO, HEMOJHBIM YaCTHBIM NpHU JeieHuu 51 Ha 9 Oymer uncio 5. UTOOBI HAMTH OCTATOK,
Hao 51— 45=6. Takum o6pazom, 51=9-5+6.
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Paznenum Tpex3HayHOE YKCIIO HAa OJHO3HAYHOE, Hanpumep, 378 Ha 4.

3ananue! (CaMOCTOATETLHO PACCMOTPETh KaKue TeOpeTHUECKUE (DaKThI JISKAT B OCHOBE JICTICHUS
YTOJIKOM. )

3784

36 94
18
16

2

AHAJIOrMYHO BBIIOIHSICTCS JACJIICHHUC MHOI'O3HAYHOI'O YMCJia Ha MHOI'O3HA4YHOC.
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PELHEH3UA
Ha paGodyio yaeGHYyI0 IporpamMmy JHUCIIUIIIHHEL
EH.01. Maremaruka
crenmanpHOCTH 44.02.02 TIpenonaBanne B HA9AIBHBIX Kilaccax
PaspaGotuuk: [lleromskosa A.A.

PaGowas mnporpaMma paspaboTaHa Ha OCHOBe @efiepanbHOro roCylapCTBEHHOIO
06pa3oBaTEBHOrO CTAHAapTa [0 CHEHHATLHOCTH CPEHEro NPO(ECCHOHABHOTO o6pa3oBaHud
44.02.02 TlpemomaBaHye B HadaJbHBIX KJIaccax, YTBEPXKACHHOMY IPHUKA30M MuHuCcTEpCTBA
ofpasoBanus u Hayku Poccmu ot 27 okrabpa 2014r. Ne 1353 (3aperucTpupoBas B MuHIOCTE
Poccuu 24 nosiOpst 2014r. Ne 34864).

Pabouas mporpamMMa BKIIOYAeT OOS3aTCIbHBIC KOMIOHEHTBI: IACIOPT paboueit
IIPOrpaMMBI, CTPYKTYPY H COJEPKaHUe, YCIOBAs Pealn3alliy, KOHTPOJIb ¥ OLCHKY pe3y/bTaToB
OCBOGHHS JWCIMIUIHHEL B CTPYKType M COAepXaHWH yd4eOHOH IMCHMIUIMHBL MaTeMaTuka
[IaCIIOPTa IMPOTPAMMBbI OIPE/CIEHB! TEMBI U KOJIMYECTBO YacOB HA MX H3YUCHHE, YKA3BIBACTCA
06BeM 1acOB MAKCHMAIBHOM, 0653aTeIpHON ayIHTOPHON y4eGHON HArpy3KH, CAMOCTOSTEIBHOMN
paboTE O6YYAIONIMXCs, EPEUHCIEHE! BHIBI 00s3aTeNbHON ayIUTOpHON ydeOHOHM HarpysKd,
CaMoCTOSTENbHOM paGoTH! U GOpPMa HTOrOBOM aTTECTAMH 110 JUCLIUTLIHHE.

Coneprkanue y4eGHOM AMCIUIITAHEL COCTOUT U3 CIEAYIOMMX Pa3aeioB B TOM THCIIE:
- DJIEMEHTEI TEOPUU MHOXKECTB.

- eoMeTpHYIECKHE BEIUYHHEL

-Pa3BuTHE NOHATHS O THCIIE.

-TexcToBas 3a/1a4a U IMPOIECC €€  PEIICHUs.

Cozepkanue TIPOTpaMMbl HAIPABICHO Ha MPUOOPETeHHE OOYyTarOmUMUCS 3HaHHUH,
yMEHHM#E ¥ HaBBIKOB, HAIPAaBICHHBIX Ha (HOPMHPOBAHHE obmmx xommereHuuit OK1-OK9,
onpenenentsix ®I'OC CIIO, u cOOTBETCTBYET 06BEMY JaCOB, yKA3AHHOMY B pabodeM yueOHOM
mwiase. B paboudeit mporpaMMe yKkasaHbl TpeOOBaHHS K Pe3y/IbTaTaM OCBOCHHS JUCIHUILIHHEL. Bceé
5TO MO3BONSET OGecHeqrBaTh MPHOOpeTeHHE OOYYAIOUIMMUCS 3HAHHMH, YMCHHH ¥ HAaBBIKOB,
HAIPABJICHHBIX HAa (OPMHEpPOBAHUE MPOPECCHOHATBHBIX xommerenmuit 1T1K1.1, TIK1.6, TIK2.2,
TIK2.5, T1K3.1-3.5, onpenenennsx ®I'OC CIIO mo crenmansaoctd 44.02.02 Tlpenopasanue B
HAYATBHEIX KIACCAX M MOXKET COOTBETCTBOBATH 0OBEMY 9aCOB, YKa3aHHOMY B paGodeM ydIeOHOM
mrane. B pasgene «KOHTpONb M ONEHKA PE3YJIbTaTOB OCBOCHUS IUCIMIUIAHBD) ONPEACIICHBI
pesyJIsTaTsl 06ydeHus 1 Te POPMEI H METOJIBI, KOTOPbIe GyAyT HCHOMB30BAHBI UL X KOHTPOJIA
¥ OLICHKH TIPeIIofaBaTeieM. Bce TeMsl, OTBEUal0T TpeGOBAHNAIM COBPEMEHHOCTH. B pesyinbTare
M3yYeHUs TUCLUILIMHE MaTtemMaTrKa 00yqaomuifcss CMOXKET MPUMEHATE IOy YCHHBIC 3HAHNA 1
yMEHMsS B IPO(QECCHOHAIBHOH — AEATENbHOCTH. PaGowass mporpaMma  COCTaBjICHA
KBaIH(DHUINPOBAHHO, JEMOHCTPHPYET MPOpEecCHOHanu3M H BEICOKHH ypOBEHD MeTOIMIECKOH
IIOJIFOTOBKH ¥ MOYeT OBITh HCIIONB30BaHa B 0GpasosatesHoM npotecce PI'BOY BO «Ky6 I'V»
VHCTIO. S5 obraseny

V
WIthe o o
MMOOO

Penenzent:

KaHOUOam neo. Hayx,
ooyenm xagedpvl IMHO DIIIIK,
@I'FOY BO KyoI'V

410, (A
“Bmaqg ew!

T.I". 3ameesa
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PELIEH3UA
Ha pabouyro y4eOHYIO IpOrpaMMy MUCIHILIMHEL
EH.01. Marematuka
cnennansHocTH 44.02.02 IlpenoiaBanre B HaYabHBIX KiIaccax
Paspa6oruuk: Tyi#6aesa JLI.

Pa6ogas mporpamMma paspaboraHa Ha OCHOBe (PeNepalbHOTO TOCYAAPCTBEHHOIO
06pa30BaTeNbHOTO CTAHAAPTA 0 CIIEIMATbHOCTH CPEIHETO MPOdeCcCHOHATLHOIO 00pa3oBaHHs:
44.02.02 TIpemosaBanue B HAuyalbHBIX KiaccaX, YTBEPKIEHHOMY IpuKa3oM MunuCTepCTBa
o6pasosanus W Hayku Poccnn oT 27 oktsops 2014r. Ne 1353 (sapeructpuposan B MuHIOCTE
Poccuu 24 Hos6ps 2014r. Ne 34864).

Pabowas mporpaMma BKIHOYacT o0O0s3aTeNbHBIE KOMIIOHEHTHL IIacropt paboder
IIPOTrpaMMBl, CTPYKTYPY H COIEp)KaHUe, YCIOBUS PeaM3aliK, KOHTPOIb U OLICHKY Pe3yIbTaroB
OCBOEHHs MUCIUIUTHHEL. B CTPYKType W CoAepaHHH ydeOHOH MuCHHMIIMHBI Marematuka
TAcIopTa MPOTPAMMEI OIPE/ENICHE! TeMBI H KOJIMYECTBO JAaCOB Ha MX H3YYCHHE, YKa3hIBACTCH
00BEM YACOB MAKCHMATHHOMH, 0053aTeIbHOM ay IUTOPHON yueOHOM Harpy3Ku, CaMOCTOATEILHOM
paboTEl O6YUAKOIIMXCS, IEPEYNCIICHBl BB 00A3aTENbHON ay[MTOPHON y4eOHOH HArpysKi,
CaMOCTOATENbHOM paGoTHl ¥ (hopMa HTOTOBOM aTTECTAlMH 10 UCIAILIHHE.

Conepskanue yueOHOM IUCLUILIMHBI COCTOHUT U3 CIEAYIONMX PA3/IeNioB B TOM YUCIE:
- DJIleMEHTHI TEOPHH MHOKECTB.

- ['eomeTpruecKre BETHIMHEL

-Pa3BuTHe MOHATHUS O YHUCIIE.

-TexcToBas 3a7a4a U IPOLECC €€ PEIICHMS.

CoziepxaHWe TPOTPaMMbl HANPaBIEHO Ha NpuoOpeTeHHe OOYYAIOIMMMHUCS 3HAHUH,
yMeHHM M HABHIKOB, HAIPABICHHBIX Ha (opMupoBanme obmmx xommerenuui OKI1-OK9,
ompenenernsx ®TOC CIIO, u COOTBETCTBYET 0OBEMy JacoB, YKa3aHHOMY B paboueM y4eGHOM
wiae. B paGoueit mporpamme ykazaus! TpeGOBaHUS K pe3y/IbTaTaM OCBOSHHS IMCLMILIAHEL Beg
5TO II03BOJISIET OOECIeUMBATH NpHOOpeTeHHe OOYJAIOIMUMUCS 3HAHUM, YMEHMH W HaBBIKOB,
HANaB/IEHHBIX Ha (opMupoBanue mpodeccronanbuex kommerenmuit 1K1.1, TIK1.6, T1K2.2,
[IK2.5, [1K3.1-3.5, onpenenennsx ®I'OC CIIO no cnenuaneroctd 44.02.02 Ilpenonasanue B
HAYaIBHBIX KJIACCAX H MOYKET COOTBETCTBOBATH 00BEMY 9acoB, YKa3aHHOMY B pabodeM ydeGHOM
mwiane. B pasmene «KOHTPONb M OLEHKA PE3yIbTaTOB OCBOCHHUS JVCIMIUIMHED) ONPENCICHBI
pe3ynbTarsl 00y4eHHs i Te GOPMBI H METOIBI, KOTOPBIE Gy/yT HCIIONB30BAHBI IS HX KOHTPOJIA
M OLIGHKH IIPeTofiaBaTenieM. Bcoe TeMbl, OTBEYArOT TpeOOBAHMAM COBPEMEHHOCTH. B pesymbrare
H3ydYeHNs IUCUUILIMHEL MaTeMaTiKa 00y4Jaroluiicst CMOXKET IPHMEHSTh TOTYYCHHbIC 3HAHAA 1

YMEHHS B  IPO(QECCHOHAIPHOH  JIEATENHHOCTH. Pabowas mporpaMMma COCTaBJIEHA
KBATH(UIMPOBAHHO, IEMOHCTPHPYET TMPOGMECCHOHAIM3M-.J BBICOKHH YPOBEHb METOIHICCKON
TTOATOTOBKH X MOXKET GBITH HCIIOTTB30BaHa B 00D: OB HOM pouecce PIBOY BO «Ky6 I'Y»
VHCIIO. PN
PenenseHT:

MyHuIHIaTEHOE OIOKETHOE

06mmeoOpa30BaTENBHOE

yapexeHue TiMHasHs Ne82 AdB, Crorren

Hupexrop
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