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Pabouas mporpamMma AMCIMILIMHBI OOCYXKICHA Ha 3acelaHuu Kadeapsl aireOpsl,
TE€OMETPUN U METOJMKHU UX MPETIOAaBaHHsI
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HOATOTOBKH) MHCTUTYTA COIUAIbHO-TYMaHUTAPHBIX TEXHOJIOTHIA

[Tpotokon Ne 9 ot 17.05.2016 1

[Mpencemarens HMCC (H)




Pabouas mporpamMma AMCIMILIMHBI OOCYXKICHA Ha 3acelaHuu Kadeapsl aireOpsl,
TE€OMETPUN U METOJMKHU UX MPETIOAaBaHHsI
npotokoa Ne 9 or 03 mas 2017r.

3aBenyromuii kadenpoit / / B.P. Maiiep
v

Ono6peHo HayYHO-METOAMYECKUM COBETOM CIEIIUATBLHOCTH (HAIpaBICHUS
NOJATrOTOBKH) MHCTHTYTa COIUATbHO-TYMAHUTAPHBIX TEXHOJIOTHIA
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Pabouas mporpamMma AMCIMILIMHBI OOCYXKICHA Ha 3acelaHuu Kadeapsl aireOpsl,
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Pabouass mporpamMma UCHMIUIMHBEI OOCYXIeHa Ha 3acelaHuu Kadeapsl
MaTeMAaTUKU ¥ METOJIMKU O0YUICHUST MAaTEeMaTHKE
npotokos Ne 9 ot 03 mas 2019 .

3asenyromui kapeapon Q. HyD JI.B. lllkepuna

Ono0OpeHo HayYHO-METOIMUYECKUM COBETOM CIEIIUATLHOCTU (HAMPABICHUS
NOATrOTOBKH) MHCTUTYTA COIMAIbHO-TYMaHUTAPHBIX TEXHOJIOTHIA

[Tpotokon Ne 9 ot 14.05.2019 1.

[pencenarens HMCC (H) -. /A



1. HIOACHUMTEJIBHASA 3AIINCKA

1.1. MecTo IMCHMILIMHBI B CTPYKTYpe 00pa30BaTeibHOM MPOrpaMMbl
[Iporpamma nucuumimebl «MaremaThka» pa3padoTaHa B COOTBETCTBHH CO
CJIELYIOLUMU JOKYMEHTAMM:

- (enepanbHBIM TOCYAApCTBEHHBIM 00pa3oBaTeIbHBIM CTAaHAAPTOM
BBICHIET0 OOpa3oBaHus IO HampasieHUo noArotoBku 39.03.02 CouwmanbpHas
paboTa, YTBEpXKACHHBIM IpHKa3oM MuHHcTepcTBA 00pa3oBaHUs U HAYKH
Poccuiickoit deneparnu ot 12 ssuBaps 2016 . N §;

- @enepanbabiM 3ak0HOM «O06 oOpazoBanuu B P®» ot 29.12.2012
Ne273-@3;

- npodeccuoHanbHbiM  cTanaaproM «llemaror (mpodeccuoHanbHas
JESATENIBHOCTh B c(epe JOIIKOJIbHOIO, HauyaJdbHOrO OOLIEr0, OCHOBHOTO OOIIEro,
cpenHero oOmero oOpa3oBaHusi) (BOCHUTATENb, YYWUTENb)», YTBEPKICHHBIM
npukazoM MuHHCTEpPCTBA TpyAa U colraibHOM 3ammThl PO ot 18 okta0ps 2013 .
No544y;

- HOPMAaTUBHO-TIPABOBBIMU JIOKyMEHTaMH, pErIaMEeHTHPYOLITUMHU

obpazoBarenbHbIi nporiece B KI'TIY um. B.I1. Acradnena.

Hucrumnaa «MaTtemMaTtnkay BXOAWT B COCTaB O0S3aTEIbHBIX JTHUCIIUATIINH
MOJTYJIST «Hay4Ho-uccnenoBaTeIbcKre OCHOBBI npodeccunoHaIbHON
NeATeTLHOCTHY 0a30BOM YacTH 00pa3oBaTEIbHONW MPOrpaMMbl 1O HAMPABIECHUIO
noarotoBku  39.03.02 CouuanpHas pabora, Hampable€HHOCTh (IMPOQUIIb)
obOpa3oBarenbHOM TporpaMmMbl CoruanbHas paboTa B CHCTEME COIMANIBHBIX CITYKO

3a04HOM POpPMBI OOYUEHHUS.

1.2. O61mas TPy10eMKOCTb AUCHUIIITHHBI

OO6mrast TpyTI0EMKOCTh AUCIUTUTHHBI COCTABIACT 4 3a4eTHBIX equHull, 144
yacoB, U3 HUX: 12 4. Ha aynuTOopHyI0 padoTy; 123 4. HAa caMOCTOSTENbHYIO padOTy
oOyuaromuxcs. Jucuumimna, coracHo yyeOHOMY IuiaHy, peanusyercss B 1 u 2

cemecTpax (3aouHast hopma 00yUCHHS).



1.3. Heapb 4 3212494 AU CHUTLTHHBI

Leap ocBoeHUsi AUCHMINIMHBI — (OPMHpPOBAHHE OCHOB MaTeMaTH4eCKON
KOMITETEHIIMHM, KOTOpas  SIBISETCS  COCTapistomie  ans  (opMUpOBaHUs

OOIIEKYIBTYPHBIX U IPO(HECCUOHAIBHBIX KOMITETEHIIUH.
3agaum TUCHUIINHBI:

- ¢$OopMUpPOBAHUE CHUCTEMATU3HPOBAHHBIX MPEAMETHBIX 3HAHUN B 00JaCTH
«MaremaTukay;
- (opmupoBaHue TOTOBHOCTH OCYILIECTBIATH poQeCcCHOHANBHYIO

JeSITeIBbHOCTh B PEeIMETHOM obnactu «MaremaTrukay.
1.4. OcHOBHBIE pa3/esibl COAepKAHUS

Pazgen 1. DneMeHTHI anreOpsl, TEOPUHU MHOKECTB U KoMOMHaTopukH (1 cemectp).
Pa3znen 2. OcHoBBI MaTeMarnieckol Jioruku (1 cemectp).

Pasnen 3. DnemeHTHI TeOpuH uncen (2 cemectp).
1.5. Ilnanupyemsie pe3yabTaTbl 00y4eHHUs

B pesynbrate usydenus AUCHUIUIMHBI «Maremartuka» y o00ydarolierocs
JOTHKHBI OBITH CPOPMHUPOBAHBI OCHOBBI CIEAYIOIMNX KOMIIETSHIINHN:
OK-7 criocoOHOCTh K CaMOOPTaHMU3AIUU U CaMOO0OPa30BaHUIO;
OIIK-3 cmocoOHOCTh WCIONB30BaTh B MPO(PECCHOHATBHONW  JEATEIHHOCTH
OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX IUCIUILINH, B TOM YHCJIE MEIUIIUHBEI,
OPUMEHSATh  METOJbIl ~ MAaTeMaTHYECKOTO  aHaluM3a W MOJCIHMPOBAHUS,
TEOPETUIECKOTO M SKCIIEPUMEHTAILHOTO UCCIICOBAHNS;
OIIK-9 crocoOHOCTh TPEACTaBIATh PE3yIbTaThl HAyYHOW W TMPAKTUUYECKOM
NeATeTbHOCTH B (opMax oOT4YeTOB, pedeparoB, MyONUKAMl W MyOIAYHBIX

00CyXICHUH.

[Tnanupyemsble pe3yabTaThl 00yUeHUs



3amaun OCBOEHU
TUACIUTITHHBI

[TnanupyemMble pe3yapTaThl 00yUeHUs 10
JTUCUUIITMHE (1IECKPUIITOPHI)

Kon pesynpraros
oOy4eHwust
(KoMmITEeTEeHIIHS )

Co3ganue ycinoBu s
dbopMHupOBaHUS

3HaTh: BCE OCHOBHEIC IMOHATHSA, IIpaBUJjia U
AJITOPUTMBI B paMKaxX JUCHUILINHEI, CYyTh

OK-7 ciocoOHOCTB K
caMOOpraHu3aluu U

CIOCOOHOCTH U OCHOBHBIX METO/I0B U CIIOCOOOB peIIeHUs caM000pa30BaHUIO

TOTOBHOCTH K TUIIOBBIX MAaTEMAaTUYECKUX 3a1a4.

MOJTYYECHUIO yueOHOM YMeThb: OCYIIECTBIATH MMOUCK U 00PabOTKY

uHpOpPMaIUH U yueOHOI nH(pOpPMALIUU C UCTIOIH30BAHUEM

IIPEJICTABIECHUIO y4eOHOI cpenbl.

pe3yJIbTartoB y4eOHOM | BiajeTs: mpHeMaMu U METOJAMH PEILECHHs

ACATCIIBHOCTH TUIIOBBIX MAaTEMAaTUYECKUX 3a1a4.

Co3pnanue ycioBuii [y | 3HaTh: TEOPETUUECKYIO OCHOBY 0a30BbIX OIIK-3 CIIOCOOHOCTh

dbopmupoBanus MOHATUN IIKOJIBHOTO Kypca MaTeMaTHKH. HCIIOIb30BaTh 5 B

CIOCOOHOCTH YMeThb: TeOpeTHdecKr 000CHOBBIBATh NpodeccHOnaNLHON

UCIIOJIb30BaHUS OCHOBHBIE MTOHATUS IIKOJIBHOTO Kypca ?:ITSEE’HOCTH OCHOBHEIE

OCHOBHBIX MaTE€MAaTHKH. €CTECTBEHHOHAY THbIX

MaTeMaTH4eCKUX Brnanets: onplToM npuMeHeHUs IOUCLIMILIAH, B TOM YHUCJIE

3HaHUH, YMCHHUU U MaTeMaTUYECKUX 3HAHUN IS peLICHUA MCIWIIAHBI, IIPUMCHITH

HaBBIKOB B npodeccHoHaIbHBIX 3a/1a4. MCTOBI

podeCCHOHANBHOM MaTeMaTH4eCKOIro

JESATEIIBHOCTH aHajmtsa 1
MOJIEIIMPOBAHMS,
TEOPETUYECKOTO u
AKCHEPUMEHTAILHOTO
VICCJIEJOBAHNUS

Co3znare ycioBust st
dbopmMupoBaHUs
CHocoOHOCTH
IpEea0CTaBICHUS
pEe3yJIbTaToB CBOEH
JeSITeTTHHOCTH B
pa3Iu4HbIX (popmax
JUTSL Ty OJTMYHBIX
00CyXIeHHI

3HaTh. BO3MOKHOCTU 00pa30BaTeIbHOM

CpCAbl NTUCHUILIINHBI B 00JIaCTH MaTeMAaTUKH U

obmactu MMpEACTaBJIICHHUA PE3YJIIbTATOB
MaTeMaTUYECKUX ASUCTBUM U pcain3anumn
MaTeMaTUYICCKUX aJIrTOpUTMOB

YMeThb: ohopMIISITH MaTeMaTHYECKUE 3HAHUS
U pe3yibTaThl pealiu3aliil MaTeMaTHYeCKUX

JIEWCTBUI U AJITOPUTMOB B BUJIE SJIEKTPOHHBIX

JIOKYMEHTOB, pe(epaToB, yCTHBIX JOKJIAJOB.

BrnazieTs: OnbITOM MpeIcTaBICHUS
MareMaTUYeCKUX 3HAHUH [T MyOIUIHBIX
00CYKICHHUIA.

OIIK-9 crioco6HOCTB
NPECTaBIATh
pe3yJIbTaThl HAy4YHOU U
[IPaKTUYECKON
JesTeIbHOCTH B (hopMax
OTYETOB, pedeparos,
myoIuKanun u
MyOTUIHBIX
o0CyXJIeHU

1.6. KonTpoJb pe3yibTaToOB 0CBOEHUS M CIUIIUHbI

B X04€ M3YYCHHA OUCHUILIMHBI HCIOJB3YIOTCA CICAYIOIMHNE MCETOAbI

KOHTPOJISI YCIIEBAEMOCTH OOYYaIOIIUXCS: YCTHBIA OMPOC; COCTABICHUE OTMOPHBIX

KOHCIICKTOB. BBbIIIOJIHCHHC JOMAaITHHX pa60T Hn TCCTOBBIX BaﬂaHHﬁ, KOHTPOJIbHBIC

paboTel. DopMa UTOTOBOTO KOHTPOJISI —3K3aMEH.

OHCHO‘IHBIﬁ Cp€acTBa pE3yJbTaTOB OCBOCHHA AJUCHHUIINIMHBI, KPUTCPHUH




OLICHKHM BBIIIOJTHCHUA BaI[aHI/Iﬁ MNpEaACTaBJIICHbBI B Pa3aciic «CDOH,Z[BI OLICHOYHBIX

CPEICTBY.

1.7. Ilepeyenb 00pa3oBaTebHBIX TEXHOJOIMH, HMCIOJIb3yeMbIX INpPH
OCBOCHMH JUCHHUILIUHBI
B mpormecce 00ydeHHs HCHONB3YIOTCS pa3sHOOOpa3HblE OpPraHU3alMOHHBIC
dbopMBl M METOABI, TaKW€ KakK: JIEKIIMOHHbIE M TNPAKTUYECKHUE 3aHSATHS,
camMoCTosiTeNlbHAsE paboTa; MOAYJIbHO-PEHTHHIOBAsT TEXHOJOTHS  OOydYeHUS;
ANIEKTpOHHOE OOyueHue; WHANBHUAyalbHas, (QpOHTalbHAsA, TpymnmnoBas Q(OpMbI

opraHu3anunuun qu6HOﬁ ACATCIIBHOCTH 06yanOIHHXCH, HUX COYCTAHUC U IP.



2. OpraHu3anuOHHO-MeTOAUYECKHUE TOKYMEHTbI

2.1. TexHoJioTHYeCKasA KAapTa 00y4YeHUs] JUCHUILINHE
«MATEMATHUKA»
, HampaBjeHHOCTH (mpoduiib) obpazoBareabHO mporpamMmbl ConuanbHas pabora B

Hampasnenue nmoxaroroBku 39.03.02 CorumanpHas pabota
CHCTEME COIMAJIbHBIX CITYK0 (3a0uHasi popma oOyueHwHs)

AyIUTOpPHBIX 4acOB

. Bcero Bueayn. | ®opmbl KOHTPOIS
HaunmenoBanue Moyseii, pa3aenioB u TeM BCEro KL nabop. | mpakTHu.
4acoB 9acoB
paboThl | 3aHATHH
Pasnen 1. DiemeHTHI airedpbl, TEOPMH MHOKECTB U 35 5 4 0 1 30
KOMOMHATOPUKH
Tema 1.1. [Tonsatue MuOkecTBa. Onieparu Haj 11 1 1 0 0 10 TectupoBanue,
MHOXKecTBaMH. DopMysia BKITFOUCHHUS U UCKITFOUCHHUS.
Tema 1 2. DnieMeHTHI anreOpsl: anredOpandeckas onepaus, 11,5 15 1 0 0,5 10 TecTupoBanue,
TOXKIECTBA, ypaBHEHHUS U HEPABEHCTBA.
Tema 1 3. OcHOBHBIE KOMOMHATOPHBIE KOH(UTYPAIIHH. 12,5 2,5 2 0 0,5 10 TecTupoBanue,
MeTonp!l penieHus] KOMOMHATOPHBIX 3a/1a4.
Paznen II. OcHOBBI MaTeMaTHYeCKOM JIOTHKHU 37 5 4 0 1 32
Tema 2.1. AnreOpa BbICKa3bIBaHHH. 12,5 2,5 2 0 0,5 10 TectupoBanue,
Tema 2.2. DneMeHTBI JTIOTUKU IPEJUKATOB. 12,5 1,5 1 0 0,5 11 Tectupoanue,
Tema 2.3. AKCHOMaTHYE€CKOE MOCTPOEHUE TEOPHUH, 12 1 1 0 0 11 TectupoBanue,
JIOTUYECKasi CTPYKTypa TEOpeM M CIIOCOOBI X
JTOKa3aTeIbCTRA.
HUTOI'O 3A 1 CEMECTP 72 10 8 0 2 62
Pazgen l11. DaemeHTHI TEOpUM YHCeT 12 2 0 0 2 61 9-3k3amMen
Tema 3.1. AkcnoMaTU4YeCKui MOIX0J] K ONPEACTICHUIO 16,5 0,5 0 0 0,5 16 TectupoBanue,
HaTypaJbHOTIO YMcia U IelcTBUM Hax HUMH. HarypansHoe DK3aMeH

YHCIIO KaK Mepa BeJINUrHbI. Be1Oop nelicTBuil n Nx
000CHOBaHME MPU PEIICHNH TEKCTOBBIX 3a/1a4 HIKOJIBHOTO




Kypca MareMaTuku. CHCTEMBI CUUCIICHUS.

Tema 3.2. JlenMMOCTb TENBIX HEOTPUIIATEIBHBIX YHACEI. 15,5 0,5 0,5 15 TectupoBanue,
CaoiicTBa 1 npu3HaKku aenuMmocty nenbix yucen. HO u OK3aMeH
HOK. IIpocTblie 1 cocTaBHbBIC YUCTIA.
Tema 3.3. [lonsatue necaruanoi aApoou. JlercTBus ¢ 15,5 0,5 0,5 15 TecTupoBanue,
JNECATUYHBIMU ApoOsimu. [loHsTHE OECKOHEUHOM 9K3aMeH
JNECATUYHON TIEPUOIUIECCKON IPOOH.
Tema 3.4. IIpouieHTHI ¥ TPONOPIHHK. 3aa491 Ha MTPOLIEHTHI 155 0,5 0,5 15 TectupoBanue,
Y TIPOTIOPITUH. 9K3aMEeH
UTOI'O 3A 2-Oid CEMECTP 72 2 2 61 9-3K3amen
Bceero | 144 12 4 123 9
Hroro | 1444. (4 3.e.)




2.2. ConepskaHue OCHOBHBIX Pa3/1eJiOB M TeM JIUCIUILIHHBI

ba3zoBbiii pazaesa Ne 1. DyieMeHTHI are6pbl, TEOPUM MHOKECTB U
KOMOMHATOPUKH
Tema 1.1. [lonsiTe MHOKecTBa. Onepanun HAJA MHOkecTBamu. DopmyJia
BKJIKOYEHUS M UCKJII0YCHHUSA
CBeneHuss 0 UENAX HW3YYEHHUS] AUCHUILIMHBL [IpeamMer JauCHUILIUHBIL.
OnpeneneHue TMOHATHUN: MHOXKECTBO, 3JJIEMEHT MHOXECTBA, MOJMHOXECTBO.
PaBenctBo MHOXecTB. KoHeuHble 1 OeCKOHEUHbIEe MHOXeCTBA. CriocoObl 3ajaHus
MHOXkecTB. Kpyrm Onnepa Kak waremarnudeckas wmonenb. Onepauun Haj
MHOKECTBaMU: OObEIUHEHHE, MEPECEUEHUE, Pa3HOCTh, JONOJIHEHHUE, JEKapPTOBO
npousBegeHre. PopMyna BKIIOUEHHS — HCKIoueHud. OnpenerneHue MOHATUSA
«OTHOLIEHUS Ha MHOXeCTBe». CBOKCTBA M BU/Ibl OTHOLIEHUW. Pemenue 3amay.
Tema 1.2. DiieMeHTBI ajire0pbl: ajredpandeckasi onepamnusi, TOKIAECTBA,
YPABHEHUsI M HEPABEHCTBA
CBeneHuss W3  UCTOPUUM  BO3HMKHOBEHUS U TPEAMETE  alreOphl.
AnreOpandeckasi ornepaius: Onpe/esieHre, CBOMCTBa W BHUJBL. AJreOpanydecKkue
BbIpakeHUsA. TOXIECTBO W TOXKIECTBEHHbIE MpeoOpazoBaHus. Jloka3arenbCTBO
TOXJ1€CTB. UNCIOBBIE paBEHCTBA U HEpaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.
VYpaBHeHue ¢ omHou mnepeMmeHHoOW. Kopenb ypaBHeHms. UTo 3HAYUT pelINTH
ypaBHeHue? HepaBeHCTBO ¢ OfHOM mepeMeHHOW. YUTo 3HAaYuT peluTh
HepaBeHCTBO?  [lokazarenbCcTBO — anreOpamveckux  HepaBeHCTB.  [loHsiTue
PaBHOCUJIBHOCTM  YpaBHEHMI M  HepaBeHCTB. (OCHOBHBIE PAaBHOCHJIbHbBIE
npeoOpa3oBaHusl ypaBHEHWHW W HepaBeHCTB. (O MeTole MaTeMaTH4YeCKOTO
MozaenupoBanus. I[lpumepsl ypaBHEHMI W HEPaBEHCTB KaK MaTeMaTH4eCKHUX
MOZEJNIEN PA3IMYHBIX pEAbHBIX CUTyalunil. Pemienue 3amay.
Tema 1.3. OcHOBHbIe KOMOUHATOPHBbIE KOHGUTrypanuu. MeToabl penieHust
KOMOMHATOPHBIX 32/1a4
DKCKypC B MCTOPUIO BOSHUKHOBEHHUS M pa3BUTHS KoMOuHatopuku. [Ipemnmer
koMOuHatopuku. OrnpeneneHne KoMOuHaTopHOW 3anaud. CrnocoObl HarIsAHOTO

IPECTaBICHUs PEIICHUs] KOMOMHATOPHBIX 3a7]ad4 METOJIOM Tepedopa: ¢ MOMOIIBIO



Tabnuu, c¢ nomouplo rpadoB. OCHOBHBIE NpaBHJIa KOMOWHATOPHUKH: IPaBUIIO
CyMMbl U mnpousBereHUs. KomOMHaTOpHBIE KOHQUIYpauuu U (QOpMYyNbl AJis
NoJICYEeTa YUCIIA Pa3MEIICHHUI, COYETaHUN U NEPECTAHOBOK (0€3 MOBTOPEHUU U C

MOBTOpPEHUSIMHU). Perienrie KoMOMHATOPHBIX 3a7ay.

Ba3zoBblii pazgen Ne 2. OcHOBBI MaTeMATHY€CKOI JTOTHKH
Tema 2.1. Anreopa BbICKa3bIBaHU
IIpenmer MaremaTudeckod JIOrMKHA. CBeNEHHsS W3 HCTOPUHM CTAHOBJICHUS H
pa3BUTHS ~ MaTeMaTU4YeCKOM  JIOTWKW.  Breicka3zbiBanud.  Onepauuu  Haj
BbICKa3bIBaHUAMU. [IpuMepsl BbICKa3blBaHWM. PenieHue 3aad Ha HaxXOXKICHUE
UCTUHHOCTHBIX 3HaueHWil BbicKazbiBaHWil. Ilonstue ¢dopmynsl  anreOpsl
BbICKa3bIBaHMI. PaBHOCHIIBHBIE (OpMyIbl anreOpbl BbICKasbiBaHWil. (CBOKCTBa
OTHOLICHUS «PaBHOCWIBHOCTW». OCHOBHBIE PABHOCWIBHOCTH. PelieHne 3agad Ha
YCTAHOBJICHHE PAaBHOCUJIBHOCTH MEXAy (opMynaMu aiareOpbl BbICKA3bIBAHUIA.
Jlornueckoe craenctBue (Gopmyn: ompeneraeHue, npuMmepsl, cBoicTBa. [IpaBuiia
JIOTUYECKOTO BbIBOAA. [IpuMmeprl Ha IpUMEHEHHE NPAaBUI BBIBOAA U JAPYI'UX
CIOCOOOB YCTAaHOBJIEHHUS! JIOTUYECKOTO BbIBOAA. MeToa OT MpPOTHUBHOTO. AHaIU3
pacCyXICHUM.
Tema 2.2. DjieMeHTBI JIOTUKH MPETUKATOB
Onpenenenne npenukara. I[lpumepsl. Omnepauu  Haag — OpeaUKaTaMMU.
KBantopbl. ®@opMysbl JOTMKM HPEAUKATOB. 3aMelleHHe B (QopMmyne, TPUMEpHI.
PaBHOCWIIbHBIE ~ (OpMYNBl  JIOTUKM  NPEIUMKAToB,  CBOWCTBA,  OCHOBHbBIE
PaBHOCHJIBHOCTH. 3alKCh MaTeMaTHUECKUX MPEAJIOKEHU B BUaE (POPMYIT JIOTUKH
IIpeauKarToB. JIornueckoe CiIeACTBUE U aHAJIN3 PACCYKICHUM.
Tema 2.3. AkcuoMaTH4yecKoe NOCTPOEHUE TEOPHUH, JIOTHYECKAsI CTPYKTypa
TeopeM M CIOCO0bI MX J0KA3ATEJIbCTBA
Maremarnueckre NpeaioKEeHUs: ONPENETICHUE MMOHITHI, aKCHOMa, TEOPEMA.
Jlornueckasi ctpykrypa teopeM. HeoOxonumoe U 10CTaTOUHOE yClIOBUE. MeETObI
JI0Ka3aTeJIbCTBA TEOPEM: AaHAIIUTUYECKUM, CHHTETUYECKUN, METO OT IIPOTUBHOTO.
O06 wucyMCIIEHMM TpeIuKaroB H (OPMAJbHBIX AKCHUOMAaTHYECKUX TEOpHUsX.

HemnpotuBopeunBocTh (popManbHOM aKCHOMATHYECKOW TEOPUH, TTOJTHOTA.



Ba3oBblii pazaea Ne 3. DjieMeHTbI TEOPUH YHCEJ
Tema 3.1. AkcuoMaTH4YeCKHil MOAX0] K ONpeaeJIeHUI0 HATYPAJIbHOI0 YUCJIA U
AercTBUi HaJA HUMU. HatypajibHOe 4HC/I0 KaKk Mepa BeJIMYMHbI. Bb100op
AeHCTBUM U MX 000CHOBAHME NPHU PelIeHUU TEKCTOBBIX 32124 IIKOJIbHOI0
Kypca mareMaTuku. CHCTEMBbI CUMCJICHUS.

CBeneHUs O TIOHSITUUM «YHUCIIOBas cucteMa». VMcTopusi BO3HUKHOBEHHUS
MOHATHS  HATypAJIBHOTO 4YHucia. AKCHOMAaTHYECKOE IOCTPOEHUE TEOPUH
HaTypaibHBIX yucena. OTHOIICHUE «HEMOCPEICTBEHHO CJIeI0BaThy». AKCHOMBI JIK.
[Tnano. Onpenenenue HaTypaabHOro uncia. CloKeHHe HaTypaJIbHbIX YHCEN U €r0
CBOMCTBAa. YMHOXXECHHME HATYypaJIbHBIX YMCEIl U €r0 CBOMCTBA. YINOPAILOYEHHOCTH
MHOKE€CTBA HATYpPAJIbHBIX YHUCEJ. BblUMTaHWE M JEJICHUE HATypaJbHBIX YHCEI.
Meron maremarndeckod HHAYKUMH. Penienue 3agad. TeopeTUKO-MHOKECTBEHHBIN
CMBICJT HATYPAJIBHOTO YKCJA, HYJISl U OTHOLICHUS «MEHBIIE». MHOXKECTBO LEIbIX
HEOTPUIATEIBHBIX YHCET U CBOWCTBA apu(PMETHUYECKUX Omepaluii Ha MHOXKECTBE
LEJIBIX HEOTPULATENbHBIX uucell. HarypanbHOE€ YHMCIO Kak KOJIMYECTBEHHAs
xapaktepuctuka MHoOxkecTBa. (Cuer. TeopeTMko - MHOXECTBEHHBIM CMBICT
apu(pMETUYECKUX oOmepanuii u ux CcBoMcTB. HarypambHoe dYmCiIO Kak Mepa
BennuuHblL. [[OHSITHE CKalIsIpHOUN BEJIMUMHBI U €€ U3MEepeHre (YMCIICHHOE 3HAYEHUE
BeNMWuuHbl). Enuauiel BenmuuuH. OIHOPOJAHBIE W PAa3HOPOAHBIC BEITUYHUHBI.
Benuuunbl, uzyuaembie B HadyaibHOM 1ikoisie. Ilonstue «3amada». Buael 3amau.
CrpykTypa TekcToBOM 3a1auu. BeiOop AelicTBUIl U X 000CHOBaHUE MPU PEIICHUU
TEKCTOBBIX 3a/a4. CBeJEHUsS U3 HCTOPUU BO3HUKHOBEHUS W PA3BUTHUSL MOHSATHUSA
«uauciioy. CBeIeHus 0 MPOUCXOKIECHNUU JIECATUYHON CUCTEMbI CUMCIIEHUS U IPYTHUX
cucteM cuucieHus. [lo3UIMOHHBIE W HEMO3WIHMOHHBIE CUCTEMBbI CUHCIICHUS.
Apudmernueckue NEUCTBHS B Pa3IMUHBIX CUCTeMax cumciieHus. [lepeBoa umcen
U3 OIHOW CHCTEMBbl B JPYTyI0. AJITOPUTMBI apuPMETUUECKUX IEHCTBUN HaJl
YUCJIaMU B JIECAITUYHOM CUCTEME cUuciieHus. Pelienue 3aaad.

Tema 3.2. Jle1uMoCTh LeJbIX HEOTPUIATEILHBIX uncesi. CBolicTBa 1
NMPU3HAKYU AeJUMOCTH LeJIbIX Yucel. CBOMCTBA U IPU3HAKH 1JTMMOCTH

nesbix ynces. HOA u HOK. IIpocThie U cocTaBHBbIE YK CJIA.



OO0 oTHOUIEHUU JAETUMOCTH Ha MHOXKECTBE 1IEJIbIX HEOTPULIATEIbHBIX YUCEN.
CBoliCTBa U MPHU3HAKU JETUMOCTH LENbIX yucell. [lemenne ¢ octatkom. PemeHune
3amad. HOJl u HOK. Asnroputm EBkimaa. B3aumMHO mnpocThie uyHMciaa UM HX
cBorcTBa. I[IpocTeie U cocraBHble uyuciaa. OCHOBHOE CBOMCTBO MPOCTBIX YHCEIL
beckoHeYHOCTh MHOXKECTBa MpOCThIX uncen (teopema Epkmmpa). Kpurepuit
npoctoThl uucia. Pemero Oparochena. OcHoBHas Teopema apUPMETHKH U
ciencTBus U3 Hee. Pemenne 3aau.

Tema 3.3. Ilousitue necsiTu4HOi apodu. JlelicTBUSL € JAeCATHYHBIMH
apoosmu. Ilonsitue 6eCKOHEYHOM NeCATHYHON NMEePHOANYECKON APOOH.

CBeneHMsT O pAcIIMPEHUM MHOXKECTBA HaTypajbpHbIX uyucen. Ilonstue
MOJIOKUTEILHOTO  PAIlMOHAJIBLHOTO 4YHCIa HW OOBIKHOBEHHOW ApoOu. Buabl
OOBIKHOBEHHBIX Jpo0Oell M HX reoMmerpuueckas wuHTeprperanus. OCHOBHOE
CBOMCTBO JpoOM PaBeHCTBO M cpaBHeHUE JpoOeit. 3amaun Ha dacTu. JlehcTBus ¢
npoosmu. CMemannplie yncna. Onepanuu Hajl CMEIIaHHbIMU YnciaMiu. [Ipumepsl.

[TonsTe KOHEUHOM necATUYHOU ApoOu. CBOMCTBA KOHEUHBIX AECATHUYHBIX
npobGeii. CpaBHeHUe nAecATUYHBIX JpoOeil. OxkpyrieHue uwucen. JlecsTUdHbIe
npUOIMKEHUST OOBIKHOBEHHBIX —Jpo0eil. ApudmeTndyeckue omnepamuu Hajl
KOHEYHBIMM  JIECATUYHBIMU  ApoOsiMM M uUX cBoiicTBa. Ilpencrasienue
OOBIKHOBEHHOM JpoOM B BHJE KOHEUHOW necsatuyHoil. Ilpumepsl. Ilonstue
OCCKOHEYHOM  JeCATUYHOM  mepuomumyeckoil  npobu.  [IpeoOpaszoBanue
OOBIKHOBEHHON JpoOM B OECKOHEYHYIO NECATHYHYIO NEPUOAMYECKYI0 IpOoOb U
oOparHo. [lonsiTue wuppanuoHasbHOTO uHKcha. JleHCTBUTENBHBIE YHCIA U UX
reoMerpudeckas uHTepnperannsa. CBOWCTBA MHOXKECTBA JEHCTBUTEIBHBIX YHCEIL.
ITpumepsl.

Tema 3.4. [IpoueHThI U poNOpUUH. 32Ja41 HA NPOLEHTHI M MPONOPLMHI

[TonsiTue nporeHTa. 3aa4u Ha HAXOXKACHHUE MPOLIEHTa OT YKciia. 3aadu Ha
HAaXOXKJICHUE YHWCla MO €ro MpOLEHTaM. 3aJauyd Ha HaXOXIEHUE MPOLIEHTHOTO
otHomeHus. [loHsTHE O MpAMON U OOpPaTHOM TPOMOPITMOHAILHON 3aBUCHMOCTHU
Mexay BenuunHamu. I[londarue nponopuuu. OCHOBHOE CBOMCTBO MNPOMOPLHUHU.

3agauv Ha NPONOPIMOHANBHOE JieJieHue. Penienre 3aay.



2.3. MeToanueckne peKOMEeHAALMHU M0 OCBOCHUIO JUCHMILIUHBI
PexoMenaanum 11t 00y4aromerocs mo padbore Ha JeKIusIX

COBO «IEKIUs TMPOUCXOIUT OT JIaTHHCKOTO «lectiony» - urenne. B monsitue
JEKIUU BKJIA/IBIBAETCS JIBa CMBICIA: JIEKIMS KaK BUJ Y4€OHBIX 3aHSATUH, B XOJ€
KOTOPBIX B YCTHOH (popMme mpernojaBaTesieM H3JaracTcsl MPeAMET, U JCKIUS Kak
cnocod mojaynM  ydyeOHOro  Marepuajga MyTeM JIOTUYECKH  CTPOMHOTO,
CUCTEMAaTUYECKH MOCIIEI0BATEIbHOTO U SICHOTO U3JI0KEHMSL.

Kak mpaBuio, Jekuusi COAEpKUT Kakol-mOo 00beM HaydHOW MH(pOpMalNH,
UMEET ONPEICIICHHYI0 CTPYKTYpY (BBOAHYIO 4YacTb, OCHOBHOE COJEpXKaHHeE,
0000IlIEHNS, TMPOMEXYTOUYHbIE W HWTOTOBBIE BBIBOABI M JAp.), OTPaxKaer
COOTBETCTBYIOLIYIO HJEI0, JIOTUKY PACKPBITHS CYIIHOCTH paccMaTpHBaEMBbIX
apneHuil. Ilo cBoeMy XapakTepy W 3HAUMMOCTH cooOIlaeMas Ha JIEKIHH
uHbopMaIsi MOXKET OBITh OTHECEHa K OCHOBHOMY Marepualsy H K
JIOTIOJIHUTEIbHBIM CBEICHUSM.

[Tocemenne cTyieHTaMu JEKIUOHHBIX 3aHITHHA — JIEJI0 KpailHe He0OX0oauMoe,
MOCKOJIbKY JIGKIMM JAOT OOIIyl0 OpPHEHTHPOBKY B TEME€ M PaCKpbIBAIOT
cofiepKaHUe TUCLUIIIUHBI.

B xoze nexkuuu mosie3HO BHUMATEIBHO CIEAUTH 32 PACCYKICHUIMH JIEKTOPA,
BBITIOJHSISL TIPEJyIaraeMble UM MBICIIMTENBHBIE ONEpali U CTapasich AaTh OTBETHI
Ha [OCTABJICHHbIE BONPOCHI, KAaK TOBOPSAT, CIyLIaTh aKTUBHO, BECTH BHYTPEHHUM
MBICJIEHHBI Juajor ¢ JjekrtopoMm. Ilpu 3TomM cremyer BbIpabareiBaTh y ceOs
KPUTHUYECKOE OTHOILIEHUE K CYIIECTBYIOUIMM HAay4YHBIM MOJIOXKEHHSIM, MbITAThCS
CaMOCTOSITENIbHO BHUKATh B CYIIHOCTh M3y4aeMOTO U CTPEMHUTHCS OOHApYKHBAaTh
MMEIOIINECS] HECOOTBETCTBUSI MEXKIY TEM, UTO HAOJIIONAETCs HA MPAKTUKE, U TEM,
YTO 00 TOM TOBOPUT TEOPHSI.

Jlexiusi sSIBASICTCS. UCXOAHBIM OTArioM B OBJAJICHUW HAyYHBIMH 3HAHUSMHU.
UTtoObl MaKCHMaJIbHO WCIOJIB30BaTh €€ B Y4eOHOM TIpoIecce, HEOOXOAMMO
HAy4YUTbCS 3alMChIBaTh (KOHCIEKTUPOBaTh) JeKIuU. Kparkue 3amucu JeKIHi,
KOHCIIEKTUPOBaHWE WX IIOMOTaeT YCBOMTh MaTepuai. KOHCIEKT sBisercs

IMOJIC3HBIM TOI'ld, KOT1a 3allMCaHO CaMOC CYHICCTBCHHOC, OCHOBHOC.



3anucu Mo XoAay JEKIHMH JOJIKHBI ObITh B LIEJIOM JOCTAaTOYHO MOJHBIMH I10
COJIEPKaHUIO, YIOOHBIMU JIJIsl TIOCJIEAYIOIEH paOOThl U HIKOHOMHBIMH 110 TEXHHKE
BBITIOJTHEHUSI.

[lonHoTa cojepkaHus 3HAHUW O3HAYaeT HAJUYUE B HUX OCHOBHOTO
TEOPETHUYECKOI0 Marepuasa U OOIIMX CBEACHUI MO pa3bscHAEMOMY Borpocy. Bee
CYIIIECTBCHHBIC MOMEHTHI JICKIIUU JODKHBI OBITh 3allMCaHbl C MaKCHUMaJIbHOU
TOYHOCTBIO U MOJIHOTOM.

Jns yckopeHus TMpollecca KOHCIIEKTUPOBAHUS PEKOMEHAYETCS, HUCXOAs M3
CBOMX HHIMBHUIYaJbHBIX 0COOCHHOCTEH, BHIOpATh CUCTEMY BBITIOJIHEHHUS 3amucei
Ha JICKIUSX, UCIONb3Yysd YIOOHBIE ISl ce0sl yCIOBHBIE 0003HAYEHHS OTIEIbHBIX
TEPMHUHOB, HanOoJiee pPACIPOCTPAHEHHBIX CJIOB W TOHATHHA, TaK Ha3bIBAEMYIO,
COOCTBEHHYIO «MapKOrpauio» - CHUCTEMY CIEIHAIbHBIX YCIOBHBIX 3HAYKOB,
CHUMBOJIOB, COKpAILICHUH CJIOB.

Pabota Hai KOHCIIEKTOM JIEKIIMU HE 3aKaHYMBAETCS Cpa3y MOCIE JEKIIMOHHBIX
3ansaTHil. OHa OyneT 3aBEpIICHHOM, €CJIM CTYIEHT MOBTOPUT H3JIOKEHHBIM B
KOHCTICKTE MaTepHaJl; BEIHECET HETIOHITHBIC MTOJIOKCHUS B COICPKAHUU JICKIIUN Ha
MOJII KOHCTIEKTA M YTOUHHUT IO JPYTUM HUCTOYHHKAM; JAOMOIHUT KOHCIEKT JIEKIIUU
MPOIYIICHHBIME (ppazamMu, CIOBaMH, IMONB3YSICh MaTepHaaMH W3 CIICIHATbHON
JUTEPATyphl; OGOPMHUT KOHCIIEKT TEXHWUYECKH, TPOU3BEAS TMOTYEPKUBAHUSA,
HaMeyvas TJIaBHbIE BOMPOCHl. PexoMenyercs st 6onee 3phekTuBHON MpopadboTKU
JIEKIIMOHHOTO Marepuaia JONOJHUTEILHO BBECTU COOPHUK (C108APb) NOHAMULL,
BBIZICNISISI B HEM JUIsl KaXJOTO HOBOTO TOHSTHSI €ro OIpe/esieHue, CBOMCTBA,
MPU3HAKH, BUIBI, TPUMEPHI WM KOHTPIPHUMEPHI U T.I. UMEHHO Takasi cepbe3Has,
KponoTiuBasi padoTa ¢ JEKUMOHHBIM MaTepuajioM MO3BOJIUT IIyOOKO OBIAJETh
3HAHUSIMH.

TpaguimonHass By30BCKas JIGKIMS, Ha KOTOPOHW TIPETOAHOCHTCS U
oOBbsiCHsieTC TOoTOBasi wuHbOpMaIus, MojjexKamas 3allOMUHAHHUIO, OOBIYHO
Ha3bIBaeTCs MHPOPMAITMOHHOW. Buapl jJekuuii MOTyT OBITh pasHOOOpa3HbIMU. KX
BBIOOp 3aBUCHUT OT CHEUM(PUKH MPEnojaBaeMod Y4yeOHOW JTUCUUIUIMHBI U

KOHKPETHOW TE€MBI JICKIIUU.



Pexomenaanmnu /151 00y4auerocs no padore Ha NPaKTUYECKUX 3aHATHAX

llpakxmuyeckue 3anamus - 3TO 3aHIATHUS, MPOBOAUMBIE IO PYKOBOICTBOM
mpernojaBaTesii B y4eOHOW aylIWTOpWM, HANpaBiICHHBIE Ha YNIyOJIeHUE U
3aKperIeHHE HAYYHO-TEOPETUUECKUX 3HAHUM, MPUOOPETEHHBIX HA JIEKIMIX UJIH C
MOMOIIBI0  YUeOHWKOB, HAa (OPMHUPOBAHHUE yYMEHUN W HABBIKOB B MPUMEHEHUU
3HAHUW W OBJIAJICHUE OMNPEACICHHBIMU METOJAAMHU CAMOCTOSITENIbHOM pPaboThl U
HaBbIKaMH MPOPECCUOHATILHON JIeITeTbHOCTH.

Paznmuune Mexny CEeMUHApCKUMHU WU TMPAKTUYECCKUMHU 3aHSATUSIMUA COCTOUT B
TOM, 4YTO Ha IMEPBBIX PACCMaTPUBAIOTCS, KaK IIPABUIIO, TEOPETUUECKUE BOIIPOCHI, a
Ha BTOPBIX YCBAMBAIOTCS 3HAHWS IPEUMYILIECTBEHHO IIPUKIAIHOIO Xapakrepa,
NPUOOPETAIOTCS MPAKTUYECKUE HABBIKA B XOJI€ PEIICHUS 3aJ1a4, BBIMOJHEHUS
71a00paTOPHBIX, KOHTPOJIBHBIX MTUCHMEHHBIX PAa0O0T, TPEHUPOBOUHBIX YIIPAKHEHHH,
HaOIIONCHUH, YKCIIEPUMEHTOB, BBITIOJTHEHUSI TUTTOBBIX PAcYETOB U Jp.

O(P(DEeKTUBHOCTh MPAKTUYECKUX 3aHITHH, TMPEXKIAE BCEro, 3aBUCUT OT
IIOATOTOBKU K HUM CTYJEHTOB, UX BHUMATEJIBHOCTH U aKTUBHOCTU B XOJE CAMHUX
3aHSITUNA, TBOPUYECKOTO OTHOILICHHWS K BBIMOJHEHUIO YUYEOHBIX 3aJaHUN U
peKoMeHmanumi rpenojaasarenei. Ilepen mnpakTUdeckuM 3aHATHEM  CIEAYET
M3YyYUTh KOHCIEKT JICKIIMM M PEKOMEHIOBAHHYIO MPEMNOAABATEIIEM JIUTEPATYpY,
oOpaiiass BHMUMaHHE Ha NPAKTUUYECKOE MPUMEHEHHWE TEOPUM U Ha METOIUKY
pELICHUS TUIOBBIX 3a/1a4.

Ha npaktudeckom 3aHSATHM TJIABHOE - YSICHUTH CBS3b PEIIAEMBIX 3aJad C
TEOPETUUYECKUMHU MOJIOKECHUsIMHU. [Ipy pelreHun npemiokeHHON 3a1aduu HYKHO
CTPEMHTHCS HE TOJIBKO TIOJyYUTh MPABWIBHBIA OTBET, HO X YCBOUTH OOIIMIA METO/T
peleHus MoI00HBIX 3a1a4.

Pemienne 3amauu, BBITOJTHEHHE YNOPAXKHEHWM HAA0 HAYUMHATH C YETKOTO
YVSICHEHHUSl YCJIOBUS M TpeOoBaHMM 3amaHus. Bo3Hukarommue TPYIHOCTH MpU
peleHn 3a7ad M JPyTuX MPaKTHYECKUX pPabOT YacTO BBI3BAaHBI HE CTOJBKO
OTCYTCTBHUEM JIOJDKHBIX YMEHUW, CKOJbKO HEBHUMATEIBbHOCTBIO K YSICHEHUIO
CMBICJIA YCJIOBUS 3a/1a4d WU YIPAKHEHUS, 4 IOPOM U HETIOHUMAHUEM TOTO, B YEM

COCTOUT 3aJaHUC.



IIpu peumrenuun 3a1a4 pEKOMEHAYETCS CIEIYIOIIUN aJlTOPUTM JECUCTBUM:

1. «IIpaBuIbHO TIOHATH YCIOBHE 33/1a4d — 3HAYUT HA TMOJOBUHY €€ PEIIUThHY.
BbISICHUTH UCXOJHBIE JAHHBIC JJIA PEIICHUS 3a7aud (4TO JaHO) U 4TO Tpeldyercs
MOJIYYUTh B PE3YJIbTATE PELICHUS.

2. Teopernueckas 6a3a perieHus (Kakue 3aKOHBI U TIOJIO0KECHUS JODKHBI OBITh
MPUMEHEHBI IPU PEUICHUN).

3. O6mmit rrad (Mocae0BaTeIbHOCTD) PEIIeHNUS.

4. OdopmiieHue pereHus.

5. 3anuce MOJIy4eHHOTO pe3yJsibTaTa U ero aHaJIu3.

Jlnst BemeHusl 3amucedl Ha TMPAKTHUUECKUX 3aHATUSX OOBIYHO 3aBOJST
OTJIEJIbHYIO TETPab MO KaXI0W yueOHON JUCIUIUIUHE.

Jlornueckas CBA3b JIEKIUI U NPAKTUYECKUX 3aHSITUN 3aKIIFOYAETCS B TOM, YTO
uH(popMaIus, MOJTyYeHHas: Ha JIEKI[UHU, B MPOLECCE CAMOCTOSITEIbHON padOThl Ha
MPaKTUYECKOM 3aHATHUM OCMBICIMBAETCA U IepepadaTbiBaeTcs, MNP MOMOIIU
MpernojilaBaresiss aHaJu3upyeTcs J0 MeTbYallMX MOAPOOHOCTEH, IOCHE Yero

NPOYHO YCBaMBACTCH.
PexomMeHanuu Uisi 00y4aoIerocsi no pa3padorke ONOPHOro KOHCMEKTAa

Pammmonanenass u a>ddexTuBHas mnepepaboTka ydyeOHOro Marepuala
BBITIOJTHSETCSI 32 CYET BBIYJICHEHUSI B €r0 COACPKAHWUU CMBICIIOBBIX €IMHMII,
CBEpPTHIBAaHUS HMX U TIEpeBoJa Ha OOpa3HbI S3bIK B CHUMBOJUYECKOM WU
rpaduueckoit popme. Cpeau pa3auyHBIX BUAOB rpadUuecKoro MOJCIUPOBAHUS
yueOHOM nH(pOpMAaINK, BBIICISIOT— OMOPHbIN KOHCMEKT — KaK CUCTEMY OMOPHBIX
CUTHAJIOB B BUJIE KPaTKOro ycloBHOTO KoHcrekTa (B.®. [llaranos).

Memoouxa nocmpoenusi OnOpHbIX KOHCHEKMOS:.

O OMPENEIUTh 00bEM U3JIAraeMOT0 MaTepHalia, UCTOIB3YEMOTO ISl OITIOPHOTO
KOHCIIEKTa;
O Ppa3AeNuTh 3TOT MaTepHUall Ha OCHOBHBIE OJIOKH;

O BBIACIINTb B HUX OCHOBHBIC OIIPCACIICHUA N TC3HCHI,



O TPOIyMaTh OTPAKEHUE ATUX OMPEACICHUN WM TOHITHHA B BUJE OMOPHBIX
CUTHAJIOB;

O BHECTHU UX B CXeMy OJI0Ka;

O 0003HAYUTh B3aMMOCBSI3U MEXKY ONOPHBIMU CHUTHAJIaMHU BHYTPU KaKIOTO
0J10Ka;

O O00O3HAYUTh B3aUMOCBS3h MEXKIY BCEMH OJOKAaMH TEOPETHYCCKOTO
Marepuana,

O BBIHCCTH YCJIOBHBIC 0003HaYEeHHs 3a IMPpCACIIbI OITOPHOI'0 KOHCIICKTA.
PeKOMeHHaHI/II’I AJISA oﬁyqammerocsl IO MOATOTOBKE K 3a49€Ty M JK3aMCHY

3ayeT/3K3aMeH — ATO TNIyOOKash WTOroBas IMpOBEpKa 3HAHWM, YMEHHH,
HABBIKOB M KOMIIETCHIINI 00yUJaroIuXCsl.

K cpmage 3adera/sk3ameHa JoOmycKaroTcs oOOydarolMecs, KOTOpbIE
BBITIOJTHWJIM BECh 00BEM pabOThI, MPEAYCMOTPEHHBIM y4EOHOU MpOrpamMMoi Mo
TUCIUTIINHE.

Opranuzaius TOATOTOBKM K 3adeTy/PK3aMeHy Cyry0o0 WHIWBUyallbHA.
HecMoTpst Ha 3TO, MOKHO BBIIETIUTH HECKOIBKO OOILIMX PAIlMOHATBHBIX MPHEMOB
MOJITOTOBKY K 3a4€Ty/9K3aMEHY, IPUTOHBIX JJISI MHOTHX CITy4aeB.

[Ipn moArOTOBKE K 3aueTy/PK3aMEHY KOHCIEKThI YUYEOHBIX 3aHATHHA He
JOJIKHBI SIBIIATHCS €MHCTBECHHBIM HMCTOYHWKOM HaydHOU wHpopManuu. Cremayer
00s13aTeTbHO  TOJB30BAaThCA  JIPYTUMU  y4€OHBIMH  pecypcaMu, Y4eOHBIMU
nOCOOUSIMH, CTIELIMATbHON y4eOHO-METOANYECKON JTUTEPATYPOH.

YcBoenue, 3akperuieHHe U 0000IIeHHe y4eOHOro Marepuana Cleayer
MIPOBOANTH B HECKOJILKO ITAIOB:

a) CKBO3HOE (TemMa 3a TEeMOW) MOBTOPEHHME TOCIEAOBATEIIbHBIX YacTel
JUCITUTUTMHBI, UMEIONINX OMU3KYI0 CMBICIOBYIO CBSI3b; IMOCIE KaXKIOH TEMbI —
BOCIIPOU3BEICHNE YyIeOHOTO Marepraia Mo maMsITH ¢ UCTIOIh30BAaHHEM KOHCIIEKTa
U MOocoOUi B TEX CIydasx, KOTJa YTO-TO €II€ HE YCBOCHO; MPOXOXKICHHE TaKUM
0o0pa3oM BCero Kypca;

0) BBIOOPOYHOE MO OTACIBHBIM TE€MaM M BOIpPOCAM BOCIPOU3BEICHUE



(MBICIEHHO WM IyTEM 3allUCH) Yy4eOHOro Marepuasa; BBIJCIECHHE TEM WIH
BOIIPOCOB, KOTOpBIE €UI€ HE JTOCTAaTOYHO YCBOEHBI WJIM IIOHATHI, U TOTO, YTO YK€
XOPOILLIO 3alIOMHHIIOCH;

B) TIOBTOPEHHE M OCMBICIIMBAaHME HE YCBOEHHOTO Marepuansa M
BOCIIPOM3BEJICHUE €TI0 MO MaMSTH;

') BBIOOPOYHOE ISl CAMOKOHTPOJISI BOCIIPOU3BEEHUE MO MaMsATH OTBETOB Ha
BOIIPOCBL.

[loBTOpATH cCleayeT HE OTACIbHBIE BOMNPOCHl, a TEMbl B TOWU
IOCJIEZIOBATEIbHOCTH, KaK OHM M3Jarajiuch JIGKTOPOM. OTO oOecredynBaeT
NOJyYEHUE LEIbHOIO TMpEACTaBICHUS 00 U3yYeHHOM MAMCLUMILIMHE, a He
OTPBIBOYHBIX 3HAHMI 110 OTJEIBHBIM BOIIPOCAM.

Ecnu B X01€ NMOBTOPEHUS BO3HUKAKOT KAaKHE-TO HESICHOCTH, 3aTPyJHEHUS B
NOHUMAaHUU ONPEENEHHBIX BOIMPOCOB, HMX CIEAYeT BBIIKWCATh OTAEIBHO U
CTPEMHUTBCS HATH OTBETHI CAMOCTOSITENBHO, MOJB3YSICh KOHCIEKTOM JIEKLIHA WU
auTepaTtypoi. B Tex ciydasx, Korga 3Toro cueiarb He yaaérces, Halo o0palarbCest
32 TOMOLIBIO K MPENoJaBaTeNl0 Ha KOHCYJbTalluu, KOTOpasi OOBIYHO MPOBOJUTCS

nepes 3a4eToM/3K3aMEHOM.



3. KoMnoHeHThl MOHUTOPUHTA Y4eOHBIX JOCTHKEHHUIT 00yUaroierocs

3.1. TexnoJsioruyeckasi KapTa pedTHHra TUCUMILINHBI

«MATEMATHUKA»
HaunmenoBanue Hampasnenue noAroToBKU 1 ypoOBEHb KonuuecTBo 3aueTHBIX
JVCIUTITHHBI oOpazoBanus. HanMeHoBaHME ITPOTrpaMMBbl €IMHHIL
Maremaruka 39.03.02 CommansHas pabdoTa, 4

HaIpaBJICHHOCTH (MPOGHUIIH)
00pa3oBareIbHOMN MPOrpPaMMBbL:
ConmanpHast pabota B cCHCTEME
COIIMAJIbHBIX CIYXk0 (3a0uHas popma
00yueHus)

CMeKXHBIE JUCHUIIIIMHBI I10 y‘Ie6HOMy I[JIaHY

Hpe,[[H_IeCTBYIOH_II/IeZ IIKOJILHBIN KypC Mar€MaTHuKH,; OCHOBBI yqe6H0171 ACATCIBHOCTU CTYACHTA

[Tocnenyromue: YnpapieHueckuil, (PMHAHCOBBIA y4Y€T, aHAJIU3; CTATUCTUKA, IKOHOMUYECKHIM
aHanu3 GUPMBI

BA30BBIN PA3JIETT Ne 1

dopma paboThI KomuuecrtBo 6ammos 17 %
min max
Texymas pabora | PaboTa Ha mpaKTHYECKOM 3aHITHH 9 15
[Tpomexyrounsr | HomamrHss pabota 18 30
1 KOHTpOJIb CocraBieHre OIOPHOTO KOHCIIEKTa 3 5
Hrorobrid TectupoBanue 15 25
pEUTHUHT-
KOHTPOJIb KonTponbHas pabora 15 25
Uroro 60 100
BA3OBBII PA3JIETT Ne 2
®opma paboTsl KonmuectBo 6ammos 16 %
min max
Texymas padora | Jlomamnsas pabora 18 30
CocTaBinieHre OTIOPHOTO KOHCIIEKTa 3 5
Pabora Ha npakTHYeCKOM 3aHATUU 9 15
Hroroserit TectupoBanue 15 25
pEUTHUHT-
KOHTPOJTb KonTposbHas paboTa 15 25
Hroro 60 100




BA30BBII PA3JIEJT Ne 3

dopma paboThl KonuuectBo 6amioB 17 %
min max
Texymas pabora | Jlomamsss pabota 18 30
CocraBiieHHE OITOPHOTO KOHCIIEKTA 3 5
Pabora Ha npakTU4YeCKOM 3aHATUU 9 15
HroroBsrit TectupoBanue 15 25
PEHTHHI 3auer 15 25
KOHTPOJIb
Utoro 60 100
UTOT'OBBIM PA3JIE]
Coneprxanue dopma paboTsl KomgectBo 6amios 0 %
min max
Paszmen 1 — 60 100
Pasnen 2 — 60 100
Paznen 3 — 60 100
HUroro: (cpennee apudmMeTryeckoe MeCTH paszesion) 180 300

JIOTIOJTHUTEJILHBIN PA3IET

bazoBsrit dopma paboThI KomuectBo 6amtoB 0%
MOJYJIb/ min max
Tema

— - 0 0

— - 0 0

Uroro 0 0
OO011ee KOIMYECTBO OAJUIOB 110 AUCIIUILIHHE min max
(o uroram u3ydeHus BCeX MOyJieH, 03 yueTa JOTOTHUTEIHLHOTO 180 300

pasnena)

CooTBeTCTBHE PEHTHHIOBBIX 0AJIOB M aKaJeMU4€CKON OLIEHKH

O6miee KoMMYEeCTBO HAOpaHHBIX OAIIOB AkaneMu4deckas orieHKa
180 — 220 3 (YIIOBIETBOPHUTEIBHO)
221 - 260 4 (xoporo)
261 - 300 5 (oTM4HO)

100



3.2. @oH/1 OLIEHOYHBIX CPEJICTB

MUHUCTEPCTBO HAYKU 1 BBICIIET'O OBPAZOBAHU A PD
denepanbHOE TOCyIapCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BbICIIero oOpazoBanus «KpacHOSpCKUA rocy1apCTBEHHBIN MeIaroruyecKui

yauBepcuteT uM. B.I1. AcradbeBay

(KT'ITY um. B.I1. Acradnena)

Kadenpa ecrectBo3HaHUs, MAaTEMAaTUKHN M YaCTHBIX METOJIUK

YTBEPXJIEHO OJOBPEHO
Ha 3aceannu Kadeapol Ha 3aC€IaHUU HAYyYHO-METOIUYECKOTO
[Tpotokon Ne 9 COBETA CIEUUAIBHOCTH (HaIpaBICHHUS
or« 3 » Mas____ 2018 HOJITOTOBKH)
3aBeayromuii kapeapoi [Iporoxon Ne 7
‘ or«21l» wmas 2018
0/ ey ] J1LB. lkepuna Ipexncenarens HMCC(H)

| AALT

®OH/I OIIEHOYHBIX CPE/JICTB
JUTSI TIPOBEICHUS TEKYIIIETO KOHTPOJIS M MPOMEKYTOUYHON M HTOTOBOM aTTecTalluu
00y4Jaromuxcs Mo AUCIUTIIINHE

MATEMATHUKA

Hanpasnenne noaroroBku: 39.03.02 CouunansHas padbota
HaNPaBIEHHOCTH (TTpoduIib) 00pa3oBaTEIHLHON MPOTPAMMBI:
CoumnanpHas paboTa B CUCTEME COLIMAIBHBIX CITYKO

KBanuduxkanus: 6akanaBp

Cocrasurenu. Kamauesa C.U., KeiiB MLA.



IKCIIEPTHOE 3AK/JIIOYEHUE HA ®OHZ OHEHOYHbBIX CPEACTB

JJISl POBEACHUS TEKYLIero KOHTPOJISA U MPOMEKYTOYHOH aTTecTaluu
o0y4arommxcs mo JucuuniaInHe «MaremaTuka»

[IpencraBneHHblii  (OHA  OLIGHOYHBIX  CPEICTB  JJISl  TEKylled U
IMPOMEXKYTOUHOM arTecTaliui cooTBeTcTBYyeT TpeboBanusim OI'OC BO wu
npodeccuoHanbHbIM cTanaapTam «llemaror (mpodeccroHanpHas AESTEIBHOCTH B
chepe TOUIKOIBLHOTO, HAaYaJIbHOTO 00IIIEro, OCHOBHOTO OOIIEro, CPeHEro OOIIETOo
oOpa3oBaHusA) (BOCIUTATENb, YUHUTENh)», YTBEPKICHHBIM IMpUKa3oM MUHTpyna
Poccum ot 18.10.2013 N 544H.

[Ipennaraembie popMbI U cpecTBa aTTECTALUY JCKBAaTHBI LEJIAM U 33Ja4aM
peanu3aldd OCHOBHOM MpOo(ecCHOHAIbHON 00pa30BaTeNbHON MPOrpaMMbl IO
Hanpasienuto moarotoBku 39.03.02 CouwmanbHas pabota, HanpaBICHHOCTb
(npoduns) oOpazoBarenbHON mnporpammbl ConuaneHas paboTra B CHUCTEME
COLIMAJIbHBIX CITYKO.

OueHoYHbIE CPEeNCcTBa U KPUTEPUU OLECHUBAHMS MPEACTABICHBI B MOJIHOM
o0beme. DOpMBI OLIEHOYHBIX CPEACTB, BKIIIOUEHHBIX B IPEACTaBICHHBIA (OH],
OTBEYAIOT OCHOBHBIM  IPUHLMWIIAM, YCTAHOBIEHHbIM B llomoxxenun o
dbopMupoBaHuM  (OHAA  OLEHOYHBIX CPEIACTB Uil  TEKYUIEro  KOHTPOJsS
YCIIEBAEMOCTH, MPOMEKYTOYHOM M HWTOTOBOM (TOCYJapCTBEHHOW WTOTOBOM)
arrecTaluu  oOydarommxcs 10 00pa3oBaTeNbHBIM MPOrpaMMaM  BBICILIETO
oOpa3oBaHus — TIporpaMmaM OakajaBpuara, IpOorpaMMmaM CIEHUAIUTETA,
nporpaMmaM MarucTpaTrypbl, IporpaMmaM IMOATOTOBKM HAyYHO-TIEAaroruyecKux
KaJpoB B acnupaHType — B (eaepaabHOM TOCYIapCTBEHHOM OMOIKETHOM
o0pa3oBaTeIbHOM  YUYpEXJEHUU  BbIciero  oOpa3zoBanus  «KpacHosipckuit
roCyJapCTBeHHBIN Tiemarornyeckuii  yHuBepcuteT um. B.II.  Acradbesay,
YTBEPKJIEHHOTO Iprka3zoM pekropa Ne 297 (m) ot 28.04.2018.

Pa3paboTanHblii ¥ TPENCTABICHHBIA M SKCHEPTU3bl (DOHJ OIEHOYHBIX
CPENCTB PEKOMEHAYETCS K MCIIOJIB30BAHUIO B MPOLIECCE MOATOTOBKH 0 YKa3aHHOU
porpamme

3aMecTHTE/Ib AHPEKTOpa

no y4yeGHo-BocnuTaTesibHoMH padote

MAOQY «Cpeanss wkona Ne 145»

r. Kpacsoapcka 2 H. H. Pykocyesa



1. HaznauyeHue poH/Ia OLIEHOYHBIX CPEACTB

1.1. Heasto cozmanus DPOC guctuiuimHbl «MaremaTtuka» SBISETCS
YCTAaHOBJICHHE  COOTBETCTBHS  y4E€OHBIX  JIOCTIDKEHUH  3aljaHUPOBAaHHBIM
pesynbTatam  oOydeHHss ¢ TpeOOBaHUAM OCHOBHOWM  MpodeCcCUOHATHLHOU
00pa30BaTeIbHON MPOTpaMMBbl, paboueil MpOrpaMMbl JUCIUILTAHBIL.

1.2. ®OC no AUCHUIUIMHE penIaeT 3aJa4u:

— KOHTpPOJb W YIpaBlICHUE MPOIECCOM TMPUOOPETEHUS CTyAeHTaMu
HEOOXOAMMBIX 3HAHWM, YyMEHMH, HABBIKOB W YPOBHS CPOPMHUPOBAHHOCTU
xoMrieTeHI i, onpeneiaeHHbx B PI'OC BO 1o cooTBeTCTBYIOIEMY HAIPaBJIEHUIO
MIOJITOTOBKU;

— KOHTPOJb (C MOMOIIBI0 HA0Opa OIEHOYHBIX CPENICTB) U yIpaBieHUe (C
IIOMOIIIbIO 3JIEMEHTOB OOpaTHOM CBSI3U) JOCTH)KEHUEM IeJiell peanu3aluu
OCHOBHOM MpodeccuoHanbHOM 00pa30BaTeIbHON MPOrpaMMbl, ONPEIEIECHHBIX B
BUJe Habopa OOIIEKYJIbTYpPHBIX U OOHIEIPOPECCUOHAIBHBIX KOMIETEHLIUN
BBIITY CKHUKOB;

- o0ecrnieueHHe COOTBETCTBHUS PE3yJbTaroB OOydeHHs 3aaadam Oymyiiein
npodecCHOHAIBHON N1eATEIbHOCTH Yepe3 COBEPIUICHCTBOBAHWE TPAJAULIMOHHBIX U
BHEJPEHNWE HWHHOBAIMOHHBIX METOAOB OOy4YeHHs B 0Opa3oBaTeNbHBIA MPOIECC
VYHuBepcurera.

1.3. ®OC pazpaboTan Ha OCHOBAaHMH HOPMATUBHBIX IOKYMEHTOB:

- (QenepanbHOr0  roCygapCTBEHHONo  OOpa30BaTEebHOIO  CTAaHAApTa
BBICIIIETO OOpa3oBaHMs 110 HampabieHuio moarotopku 39.03.02 ConwmanbHas
pabora  (ypoBeHb OakanaBpuara), YTBEPXKIACHHBIM IMPUKa30M MUHUCTEPCTBOM
oOpa3oBanus 1 Hayku Poccuiickoit henepannu ot 12 nexadbps 2016 1. Ne 7,

—  TOJIOKEHUS 0 POPMHUPOBAHUM (POHJA OLIEHOYHBIX CPEJCTB AJIS TEKYIIETO
KOHTPOJISl yCTIEBAEMOCTH, TPOMEKYTOYHON M UTOTOBOM aTTeCTalliy 00ydaromnuXcs
no oOpa3oBaTeNbHBIM MPOrpaMMaM BBICIIEr0 00pa3oBaHUs — MporpaMMam
OakanaBpuara, mporpaMmMaMm CIEUUAJUTETa, MporpaMMaM  MarucTpaTyphl,
nporpaMMaM TIOATOTOBKM HAyYHO-TIEarOTMYECKUX KaJpoB B acHHUpPaHType B

dbeneparbHOM TOCYJAPCTBEHHOM OIOMKETHOM OOpa30BaTEIbHOM YUPEKICHUU



BbICIIEr0 oOpa3oBaHusi «KpacHOSpCKUN TOCyIapCTBEHHBIM MeIaroru4ecKuii

yHuBepcuteT uM. B.I1. AcradreBa» u ero Quimanax, yTBEpKI€HHOTO MPUKA30M

pekropa Ne 297 (1) ot 28.04.2018..

2. [lepevyennb komMneTeHIUii, GopMUpPYeMBIX B Mpolecce H3y4eHHst
AUCHHUILTHHBI

2.1. IlepeyeHb KoOMMeTeHUHUi, (HOPMUPYEMBIX B IMpollecCe H3YyUCHUS
JUCIUTUTUHBL:
OK-7 cnocoOHOCTh K CaMOOpPraHu3aluu U CaMO0Opa30BaHUIO;
OIIK-3 crnocoOGHOCTh UCIONIB30BaTh B MPO(ECCHOHAIBLHON  JEATEeIbHOCTH
OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX IUCIHUIUIMH, B TOM YHCJIE MEIUIIMHBI,
OPUMEHATh  METOJbl ~ MareéMaTUYeCKOro  aHaJiu3a W MOJEIMPOBAHUS,
TEOPETHUYECKOTO U SKCIIEPUMEHTAIIBHOIO UCCIIEI0BAHUS;
OIIK-9 crmocoOHOCTh MPEACTABISATh PE3YNbTaTbl HAyYHOM U MPAKTHUECKOM
NesATeIbHOCTH B (opMax oOTUETOB, pedeparoB, NyOIUKAM M MyOIMYHBIX

00CyXICHUH.



2.2. OueHoYHbIE CpPeCcTBA

Komnierennus JucuuninuHel, Tun OneHovHOE CpeacTBO/
MPaKTHKH, KOHTPOJISI KNMb1
YYaCTBYIOIIHE B
(hopmupoBaHUU Homep Dopma
KOMITETEHITUHT
OK-7 cnocobnocts  k|Ucropus, dumocodus,|Texymmii 5.1.2 |lomamHss
caMOOpraHu3aluu U |UHOCTPAHHBIM  SI3BIK, pabota
caM000pa30BaHUIO; pyCCKWid  S3BIK  H 5.1.1 |Onopusiit
KYJIBTYypa peun, KOHCIIEKT
COIIMOJIOTHSI, ~ OCHOBBI|TIPOMEKYTOUH 5.2.2 |Tect/KonTponbHa
COIIMAJIbHOTO BIN s paboTta
rocyaapcTna u 5.2.1 |3auer/Dx3amen
TPa)XTaHCKOTO
o01ecTBa,
KYJIBTYPOJIOTHSI,
COIIMAJIbHAS
KBJIMMETPHS, OlEHKa
KavyecTBa "
CTaHAapTU3AIH
COIIMAITBHBIX YCIIYT,
OKOHOMHKA,  OCHOBEI
npasa, ¢busnueckas
KylIbTypa H®  CIIOpT,
OCHOBBI yueOHOI
JeSTEIIbHOCTH
CTYJIEHTA, OCHOBBI
HAy4YHOW JEATEIIbHOCTH
CTYJIEHTA,
nH(}OpMaIMOHHbIE
TEXHOJIOTUH B
COLIMAJIbHOM coepe,
JICOHTOJIOTHS
COLIMAJBbHOW  paloTHI,
ATUYECKHUE OCHOBBI
COLIMAJBbHOW  paloTHI,
OmdTHKA, 0€30IMacHOCTh
KU3HEICITCILHOCTH,
BO3pacTHas
¢buznonorus,
BaJIeoJIorus,
COITMAJIbHAST  DKOJIOTHS,
OCHOBBI  COITMAJIBHOTO
o0OpazoBaHusl,
KOH(IUKTOIOTUS B
colManpHOM  pabore,
TICUXOJIOTUS
COIMAbHOM  pabOoTHI.
CouunanbHas

MeNaroruka,




SKOHOMHYECKHE
OCHOBEI COLIMaJIbHON
paboThI, OCHOBEBI
COLIMAJILHOU
MEIUIUHBI,
aHTPOIIOJIOTUS
COLMAIBHOW  paboTHI,
ColMaJIbHAs
TICUXOJIOT U,
coluasIbHasl MOJIMTHUKA,
FOBEHOJIOT U],
IICUXOJIOT U
JICBHAHTHOTO Pa3BUTHUS
u MIOBEJICHHH,
TICUXOJIOTHS,
MareMaruka,
nH(pOpMaTHKa,
COBpEMEHHasl Hay4Has
KapTHHa MHpa,
collMajabHas
uHbopMaTHKa, JeI10BOMI
WHOCTPAHHBIM  S3BIK,
METO/bl HCCIeI0OBaHUMN
B COIMAJIBHON pabore,
MareMaTu4yecKue
METOAbl B COLIMAIBHOMN
paGote, BBEICHHE B
npodeccuro
couuanpHas  pabora,
HUCTOpUSA  COLIMAJIbHOMN
paboThl, ceMbeBe/IeHHE,
TepOHTOJIOT S,
IIpaBoBo€ oOecrevyeHne
COLIMAJBbHOW  paloTHI,
COBPEMEHHBIE TEOpUHU
COLIMAJIbHOTO
Onaromnomyyus,
TEXHOJIOTHH
COLMAIIBHOW  paboTHhl,
COLIMAJIbHOE
MIPOEKTUPOBAHUE,
TexHonoruu
COLIMOKYJIBTYPHOHI
peadbuuTaIuy,
cofiepXKaHHe u
METOMKA
MICUXOCOIMATILHOM
paboThl,
KOHCYJIBTUPOBaHUE B
coluanpHOW  pabore,
KOMILUIEKCHAsI
peabunuTaius AeTe ¢




HHBAIMIHOCTBIO,
3J10POBBE MOJIOAOTO
IIOKOJICHUS KakK
colManabHas ILIEHHOCTD,
WHTEPHET-TEXHOJIIOTUN
B COIIMAJIBHON pabore,

MH(POPMALIMOHHO-
MIOUCKOBBIE CHUCTEMBI U
ceru, TICUXOJIOTUS
yIIpaBJIeHUs,
coIMajbHasA
peabunuranus  JerTeid,
HaXOSIIUXCS B

TPYOAHOH  KU3HEHHOMH
CUTYaIllM¥, MOHUTOPUHT
B couuaibHOU cdepe,

TEXHOJOI'N1
COIMAIEHOTO
HaTpoHa)ka CeMbU C
0COOBIM peOeHKoM,
TEXHOJIOTUH

COLIMAJILHOW paboThl C
ceMbeil, HaxoasAlencs
B COIMAILHO OIACHOM
TIOJIOXKCHUH,
conmanpHas padora 3a
pyOexomM,
MUTpaIMOHHAS
MIOJIUTHKA, aJalTUBHAS
(Gu3KynbTYypa U CIOPT,
OCHOBBI MEJIUKO-
COLIMAJIbHOU
9KCIEPTU3bl,  OCHOBBI
MICUXOTEPATHH, apr-
TEXHOJIOTHH B
colManpHOM  pabore,
OCHOBBI CEMEUHOro
TICUXOJIOTHYECKOTO
KOHCYJIBTUPOBAHUS,
npodunakTuka
npodeccruoHanbHON
nedopmamnu
paboOTHUKOB
COLIMATIbHOW  cdepsl,
00111eCTBEHHBIE
WHHUIHATUBBI B
COLIMAJIbHOM coepe,
npodunakTuka
AKECTOKOTO OOpaIieHus
c JIETbMH,
WHHOBAI[MOHHBIA OIBIT
COIMAIPHOM  paboTHI,




TEXHOJIOTUH
COIMATbHOM pPaboOTHI C
JEThMH-CUPOTaMH,
MYHUIIUTIAJIbHBIE
MO COIMaIbHOMN
paboTHI,
JOKYMEHTOBEJICHHE B
companpHOM  pabore,
DJNEKTUBHBIM Kypc 110
oO0mmen buznIecKon
IIOATOTOBKE,
AJIEKTUBHBIA KypC IO
ITOABYKHBIM 51
CIIOPTUBHBIM  HTpawm,
MIPaKTHKA o
MOy YCHHUIO
MIePBUYHBIX
npodeccHoHaTbHBIX
YMEHUII ¥ HaBBIKOB, B
TOM YHCIIE TICPBUYHBIX

YMEHUII U  HaBBIKOB

Hay4HO-

HCCIIE/I0BaTeNIbCKON

JESTEIbHOCTH, HAay4YHO-

ucclieoBaTeNbCKas

paboTra, TMOATOTOBKAa K

craue u craua

rocyAapCTBEHHOTO

9K3aMEHa, IOATrOTOBKa

K 3alldTe | 3alluTa

BBIITYCKHOU

KBaJIN(DUKALIMOHHOU

paloTHI.
OIIK-3 cnocoOHocTh | Comuonorus, TEKyIINN 5.1.2 | domamHss
HCIIOJIb30BaTh B|MH(pOpMAIIIOHHBIE pabota
npodeccuoHalIbHON TEXHOJIOTUHU B 5.1.1 |OnopHsrii
NeSITEIbHOCTH  OCHOBHBIE |COLMATIbHOMU cdepe, KOHCIIEKT
3aKOHBI 0MOOTHKA, BO3PACTHAS |IPOMEXKYTOUH 5.2.2 |Tect/KonTponbHa
€CTECTBEHHOHAYYHBIX MICUXOJIOTHUS, OCHOBBI  |pIif s pabora
JUCITATIJIMH, B TOM YHCJIE|COLIMaIbHOM 5.2.1 |3auer/Dx3amMeH
MEUIIMHBI, MPUMEHSITh | MEUIINHBI,
METOABl MaTeMaTUYECKOI0 [ MaTeMaTHKa,
aHanmm3a 1 |COBpEMEHHas HayuyHas
MOJIEIIMPOBaHMS, KapTHHA MUpPa, METObI
TEOPETUIECKOTO W|ACCIIEIOBAHHI B
9KCIEPUMEHTAJIBHOTO coluanbHOM padore,
HCCIIEIOBAHNUS; MaTeMaTH4ecKue

METO/BI B COLIUATLHOM
paboTe, HACUIIHE KaK
COILIMANILHO OMAcCHOe
SIBJICHUE, OCHOBBI




MCHUXOTCpaIinu,
IOArOTOBKA K CAa4Y€ U
caada
rocyaapCTBCHHOIO
9K3aMCHa, IIoATroTOBKa
K 3allIUTC M 3alllUTa

MaTeMaTH4ecKue
METOZABl B COLMAIILHON
pabore,  coluaIbHOE
IIPOEKTUPOBAHUE,
IpaKTHKa o
IIOJIyYEHUIO
MIEPBUYHBIX
npodecCHOHAIBHBIX
YMEHUH U HaBBIKOB, B
TOM 4YHCJIE TIEPBHUYHBIX
YMEHUH U  HaBBIKOB
Hay4HO-
HCCIIEI0BATENBCKON
JIESTENIBHOCTH,
peIIUILIOMHAS
IIPAKTHKa, IOATOTOBKA
K caaie M caada
roCyAapCTBEHHOTO
DK3aMEHa, IOATOTOBKA
K 3alliTe W 3almTa
BBIITYCKHOMN
KBaJIM(PUKALMOHHON
paloThI.

BBIITYCKHOHN

KBaJIM(DUKALMOHHON

paboThI
OIIK-9 crtocoOHOCTh| OCHOBBI y4eOHOM | TEKY I 5.1.2 |lomamHss
MPEACTABIISTh PE3YJIBTAThI | 1EATEIbHOCTH pabora
HAy4YHOM M NPaKTUYECKOM |CTyAECHTa, OCHOBBI 5.1.1 |OnopHsbrit
NEeSATEIbHOCTH B (opMax |HaydHOU ACSITeNTbHOCTH KOHCIIEKT
OTYETOB, pedeparos, |CTyAeHTa, MaTeMaTHKA, | IpOMEXYTOYH 5.2.2 |Tect/KoHTposibHa
MyONUKAMA U ITyOJIMYHBIX |METO/IbI UCCIEAOBAHUM | bIii s pabora
00CYKICHHUIA. B COIMaJBHOW paboTe, 5.2.1 |3auer/DK3aMeH

3. ®oHJ OLIEHOYHBIX CpeaACTB /1A HpOMe)I(yTO‘IHOﬁ aTrecranumn

3.1. ®OHIBl OLEHOYHBIX CPEACTB BKIIOYAIOT: BOMPOCH K 3adeTy/>K3aMeHy,

MNPHUMCPHBIC BAPHUAHTBI TCCTOB M KOHTPOJBbHBIX pa60T.

3.2. OueHoYHbIE Cpe/ICTBA

3.2.1. Ouenounoe cpeAcTBo 5.2.1. — BONPOCH K 3a4eTy/IK3aMEeHY.




KpI/ITCpI/II/I OLICHHUBAHHUA I10 OLCHOYHOMY

cpeactBy 9.2.1.

— Bomnpocel kK

BaI-ICTV/ 9K3aMCHY
Bricokuii ypoBeHb [IponBuHyTHIN ba3oBblii ypoBEHb
c(hOpMUPOBAHHOCTH YpOBEHb c(hOpMUPOBAHHOCTH
KOMITETEHIIUU c(hopMUPOBAHHOCTH KOMITETEHIIUU
dopMupyembie
KOMITETEHITUT
KOMICTCHIIH (30 — 33 Gamos) (24 - 29 Gannos) (20 -23 Gamos)*
OTJINYHO/3a4TEHO XOpOIII0/3a4TEHO YAOBJIETBOPUTEIHHO
/3a4TEHO
OK-7 cnocob6HOCTh K | OOyyaronuics: OOyyaronuics: OOyuaromuiics:
CaMOOpranmn3anuu U | - ymeeT TIyOOKHe U - BJIaJI€ET BCEMU - BIajeeT
caMO00pa30BaHHUIO, MIAPOKWE 3HAHUS B OCHOBHBIMU HEKOTOPBIMU
chepe KOMIIETCHIINY; | IOHATUSMH B chepe | OCHOBHBIMH
- 3HAeT KOMITCTEHITUY; MOHSITHSIMH B chepe
pa3zHOOOpa3HbIC - 3HAET BCe KOMITETEHITUH;
METOJIbI, CTIOCOOBI 1 | OCHOBHBIC METOJIbI, | - 3HAET OCHOBHEIC
IIPUEMBI CHOCOOBI U IPUEMBI | METO/IbI, CIIOCOOBI U
JESITEIbHOCTH, JESITEIIbHOCTHU B IPUEMBI
HEOOXOANMBIE ISt ctepe JESITEIbBHOCTHU B
pelieHus 3aaa4d B KOMITETEHIIUY; cepe KOMIIETEeHIINH;
chepe KOMIETEHIIUY; | - yMEET HaXOIUTh - YMEET HAXOIUTh
- YMEeT HaXOIUTh penieHus 3aiaq pEIICHUS OCHOBHBIX
HemabJIOHHBIE CpEIIHETO YPOBHS 3a/1a4 0a30BOTO
penieHus 3a1aq CJIOHOCTH B c(hepe | ypOBHS CIOKHOCTH B
BBICOKOTO YPOBHSI KOMTIIETEHITUH. chepe KOMIETEHITNT
CIIO)KHOCTH B cepe IpYU HAJTMYUU
KOMITETEHIUU B 3a/IaHHBIX THITOBBIX
YCIIOBUAX YCIIOBUH.
HECTaHIapTHOU
CUTYaITUH.
OIIK-3  cnoco6HOCTh | OOyuaronuiics: OOyuaromuiics: OOyuaromuiics:
HCIIOJIB30BATh B | - umeeT m1yOoKHe U - BJIaJICET BCEMU - BIIaJI€ET
npodeccrnonanbHON IIMPOKHE 3HAHUS B OCHOBHBIMH HEKOTOPBIMH
JICATETLHOCTI OCHOBHBIC chepe KOMIETEeHIIUY; | IOHATUSAMHU B chepe | OCHOBHBIMH
ZECH;ZI;;’; CHHOHAYUHBIX - 3HaeT KOMITETEHITUH; MOHSITUSMHU B chepe
JMCIIIUTHH, B TOM urcie | PA3HOOOpasHbIe - 3HAET BCE KOMITETEHITNH;
MEIULHHBI, TIPUMCHITH MECTOIbI, CHOCO6BI u OCHOBHBIC MCTOAHBI, - 3HACT OCHOBHBIC
METOIBI IPUEMBI CIOCOOBI M IPUEMBI | METOJIBI, CIIOCOOBI 1
MaTeMaTu1€CKoro JETENBLHOCTH, JETENLHOCTH B MIPUEMBI
aHajmsa 1| HeobXomMMBIE TS chepe JEeATETBHOCTH B
MOJIEITUPOBAHHSI, ) )
TeOpETHYECKOTO ,f | PEIICHHS 337124 B KOMTIICTCHITNH; chepe KOMITETEeHITNH;
SKCTTEPUMEHTATBHOTO chepe KOMIETeHIINY; | - yMEeT HaXOIUTh - yMeeT HaXOIUTh
MICCIIEI0BAHNS, - yMeeT HaXOIUTh pelieHus 3a1a4q pElIeHUs OCHOBHBIX

Hela0JIOHHbBIE

CPEIHEro ypOBHS

3a71a4 0a30BOro




penieHus 3aaq

CIIO)KHOCTH B cepe

YPOBHS CJIOKHOCTH B

BBICOKOTO YPOBHS KOMITETEHITUH. chepe KOMITETeHITUN
CIIO)KHOCTH B cepe P HAJTMYUU
KOMITCTEHITUU B 3aJIaHHBIX THITOBBIX
YCIIOBHSX YCIIOBHH.
HECTaHJAPTHOMN
CUTYaIlUH.
OIIK-9 crocoOHocTh | OOyJarommiics: OO0yuatomuiics: OOyuaromuiics:
HPEACTABIIATD - IMeeT NITyOoKue u - BJIQJICET BCEMU - BIIQJICET
Pe3yIIbTaThI E{aquOﬁ Y| mupokue 3nanus B OCHOBHBIMH HEKOTOPBIMH
NpaKTHACCKOR chepe KOMIETCHIINY; | IOHATUSMH B chepe | OCHOBHBIMH
NEeSITeTIHHOCTH B (hopMax
OTUETOB, pedeparos, | - 3HAET KOMITCTEHITUY; MOHSITUSIMH B chepe
Iy6iKaumit 1 | pasHOOOpa3HbIe - 3HaeT BCE KOMIICTCHITHH;
My OTMYHBIX METObI, CTIOCOOBI 1 | OCHOBHBIE METO/Ib, | - 3HAET OCHOBHBIE
00CYXICHUIA. IIPHEMBI CHOCOOBI ¥ IPUEMBI | METOJIBI, CIIOCOOBI U
NeSITeTIbHOCTH, JESITETIHOCTH B IPUEMBI

HEOOXOIUMBIC IS
pelIeHus 3a1a4d B
chepe KOMIIETeHIINY;
- yMEeT HaXOIUTh
HeIIa0JIOHHEIE
peIlIeHus 3a1a4
BBICOKOTO YPOBHS
CIIO)KHOCTH B cdepe
KOMIIETEHIMH B

cthepe
KOMIICTCHIINU,

- YMCCT HaXOAUTh
pelieHus 3a1a4
CpPEIHETO YPOBHS
CIIOXHOCTH B chepe
KOMITETCHIIUH.

JIEATEIbHOCTHU B
chepe KOMIIETCHITNH;
- YMEET HAaXOIUTh
pEIICHUS OCHOBHBIX
3a7a4 0a30BOro
YPOBHSI CJIO)KHOCTH B
chepe KOMIETeHIIUN
NPY HATWIHA
3aJaHHBIX THITOBBIX

YCIIOBUSX YCIIOBHH.
HECTAaHJIapTHOU
CHUTYAIUH.
*Menee 60 6aIIOB — KOMITETEHIIUSA HE C(OPMHUPOBAHA
3.2.3. Onenounoe cpeactso 5.2.2.— Tect/KonTpoasHas padoTa.
Kputepuu onenuBanus 1o OIeHOYHOMY cpencTBy 9.2.2. — Tect/KoHTposbHas
pabora.
KpI/ITCpI/II/I OLICHNBAaHUA KomnnuectBo

OayToB (BKJIAJ B

pEeNTHHT)
BepHo u 1ocTarouHo mojHO 000CHOBAaHHBI PEIIEHUS BCEX 3a7ad 0a30BOTO 15
YPOBHS CIIO)KHOCTH
BepHo 1 1octatogHo mogHO 000CHOBAaHHBI PELISHUS BCEX 3a7a4 CPETHETO 5




YPOBHSI CJIIOKHOCTH

BepHo 1 1ocTato4HO 10JHO 000CHOBaHBI PELLIEHUS! BBICOKOTO YPOBHS

CJIOXKHOCTHU

MaxkcuMaiipbHbII 0ajul

25

4. (I)OHII OICHOYHBIX CPEACTB AJISl TEKYIIEro KOHTPOJIA YCII€EBAEMOCTH

4.1. ®oHBI OLICHOYHBIX CPEJCTB BKIIIOUAIOT: 3a/JaHUs M0 COCTABICHUIO OMOPHBIX

KOHCIIEKTOB OCHOBHBIX ITOHSITHHI pasaciia uin TEMbI; IOMAITHHC pa6OTBI.

4.2 Kpurepuu oLleHUBaHUS

4.2.1. Kputepuu oOlLEHUBaHUS IO OIeHOYHOMY cpeactBy 5.1.1 - OnopHbiid

KOHCIIEKT OCHOBHBIX MOHSITUN pa3jiea Ul TEMbI

Kpurepuu onieHuBanus KomnuectBo
OaytoB (BKJIaJ B
pEeUTHHI)

O06bem Marepuana: [TosHOTa IpeACTaBICHHBIX OHITUH. 1
CogxepxaHue wmarepuajga: 4YeTKOE BbIJCIECHHE HaubojIee 3HAYMMOTO 2
Mmarepuana, MpaBUIbLHOCTh HMOCTPOEHUS CBSI3€H MeX1y oIpenensieMbIMU
HOHSITUSIMH, ICHOCTh COCTAJICHHOI'O KOHCIIEKTA.
Odopmienre pabOThl: OPUTHHAIBHOCTb, AKKYypaTHOCTb, IPEACTaBICHUE 1
Marepuaia B yIoO0HOH 1yt BocpusTHs hopme.
[TpesenTalys paboThl: MOHUMaHHE Ha3HAYEHUSI BCEX MYHKTOB KOHCIIEKTA. 1

MaxkcumanbHbIH 6an 5
4.2.2. Kputepuu OLIEHWBaHUS MO OIEHOYHOMY cpenctBy 5.1.2. — JlomamiHss
pabora.

Kpurepuu onieHuBanus KomnuectBo
OatoB (BKJIa B
pEeUTHHT)

BepHoe oco3HaHue 11eneil 1 3aja4 JoMaiHeil paboTsl 1
Brnagenue npeaMeTHBIM COEPKAHUEM 1
BepHoe BbIlOJTHEHHE 33JaHUI TOMaIIHEeN paboTh 1
O060CHOBaHHOCTD IMOJIYYEHHBIX PE3YJIBTATOB U BHIBOJIOB 1
[Tpe3eHTarysi pe3ynbsTaroB JoMallHel paboThl 1

MaxkcumanbHbIN 621 5




5. OueHouHbIe cpeacTBA (KOHTPOJIbLHO-U3MEPHUTEIbHbIE MAaTEPHAJIbI)

5.1. OueHoYHbIE CPEACTBA AJIA TEKYIEro KOHTPOJISl YCIIeBAeMOCTH

5.1.1. OnopHbIii KOHCHEKT OCHOBHBIX NOHATHI Pa3/ie/ia Uil TeMbl

Ilocmanosxka 3a0anus. Jns pasznena WM TeMbl TUCIUILIMHBI «MareMarrkay

COCTAaBHUTh OMOPHBIA KOHCIIEKT, B KOTOPOM HAIJIAHO U KPATKO OyAeT MpelICTaBICHO

OCHOBHOC COJCPIKaHHC y‘IC6HOl"O mMarcpualia.

Dopma npeocmasnenuss pe3yibmamos GblNOIHEHUs 3A0aHUs: MAKET OMOPHOIO

KOHCIICKTA M €TI0 IPC3CHTAIMA.

5.1.2. Nomamnss padoTa: NPaAaKTHKYM MO PelIeHUI0 3a/1a4

Ha3zBanue
pa3ae/ioB
1 TEM

Heab u coxepkanue
AOMALIHel padoThI

Pe3yabTarhl 1oManiHen

padoThbI

Paznen 1. DineMeHTHI
aare0pbl, TeOPUH
MHOKeCTB 1
KOMOHUHATOPUKH

IeJsb: HayyuThCS pemiarhb
3a/1a4u U3 pasjelia aareopsl,
TEOPUU MHOKECTB U
KOMOWHATOPHUKH.
Conep:kanme: MoHSTHE
MHOKECTBO; ITOIMHOKECTBO;
oTiepaliy HaJl MHOYKECTBAMH,
dbopmyra BKIIOUCHUS U
UCKJTIOUEHUS; J0KAa3aTeIbCTBO
TOXJIECTB; TOKA3aTeIbCTBO
HEPABEHCTB; PEIICHHE
ypaBHEHUH, HEPABEHCTB M UX
CHUCTEM; pEIICHHE 3a1a4 C
NIOMOILBIO YPABHEHUN U
HEPaBCHCTB; KOMOMHATOPHBIE
paBujIa CYMMBI U
IPOU3BEICHHS,;
KOMOWHATOPHBIE
KOH(PUTYpaIUH: pa3MeIICHHS,
MEPECTAHOBKUA U COUCTAHUS.

Pemenne 3amau:

1)

2)

bopaykosa T.C.
3a1aYHUK-TIPAKTUKYM
M0 MaTeMaTuKe JJis
CTYIECHTOB (haKyybTeTa
HayaJIbHBIX KJIACCOB:
y4yebHoe nocodue /
T.C. bopnykosa;
Kpacnosp. roc. nen.
YH-T UM.
B.Il.Acradnena. -
Kpacnosipck, 2006.
3a1aun U3 MIKOJIBHBIX
y4eOHUKOB 1O
MaTeMaTHKe

Pa3nen I1. OcHoBBI
MaTeMaTH4ecKou
JOTUKH

Ieab: HayyuTHCA perarhb
3a7la4M U3 paszena
MaTreMaTU4eCKOU JIOTUKMU.

Pemmenue 3anau:.

1)

bopnykosa T. C.
3aaYHUK-TTPAKTUKYM




Coneprxanue: 3a7auu Ha
pacro3HaBaHUE OCHOBHBIX
MOHSITUHA MaTeMaTU4deCKON
JIOTUKH; OIpe/ielieHre
UCTUHHOCTHBIX 3HAYCHUI
dbopmy anredpbl
BBICKa3bIBAHUM U JIOTUKH
MPEAUKATOB; YCTAHOBIICHUE
JIOTUYECKOTO CIIE/ICTBUS U
AHAJIN3 PACCYXKICHUM.

2)

[0 MaTeMaTuKe JJIs
CTYJIEHTOB (haKynbTeTa
HAYaJIbHBIXKJIACCOB:
y4yeOHoe nmocobue /
T.C. bopayxosa;
Kpachosip. roc. nie.
YH-T UM.
B.Il.Acradnena. -
Kpacnosipck, 2006.
Tumodeena H.b.
Pabouas TeTpaas no
MaTeMaTHKe JJIs
CTYJIEHTOB (haKyJbTeTa
HayaJIbHbIX KJIaCCOB.
Paznen «9nemMeHTHI
norukm». KpacHosp.
roc. nex. yH-T um. B.I1.
AcrajneBa. —
Kpacnosipck, 2009.

Pazpea |11. DinemeHTHI
TeOpHUH YHCel

IeJsb: HayuyuThCS pelIaTh
3a/1a4u U3 paszielia TeOpuun
quces.

Conep:xaHue: 3aM1cCh LEJIbIX
HEOTPUIATEIHLHBIX YHCEI B
Pa3JIMYHBIX CUCTEMAX
UCYMCIICHUS; apu(METUIECKUE
orepaluu HaJl YiciamMu B
Pa3JIMYHBIX CUCTEMAX
CUMCJICHUS; 3a7]a41 Ha
JETUMOCTD U JICJICHUE C
OCTaTKOM; 33/1a4y Ha
Haxoxjaenne HOJL u HOK
qucel.

Permmenue 3anau:

1)

2)

bopayxosa T. C.
3aJauHAK-TTPAKTUKYM
10 MaTeMaTuKe JJIs
CTYZIEHTOB (haKyJbTeTa
HAYaJIbHBIXKJIACCOB:
yueOHoe nocobue /
T.C. bopaykoga;
Kpachosip. roc. nen.
YH-T HM.
B.I1.Actadnesa. -
Kpacnosipck, 2006.
3a/1aun U3 MIKOJIBbHBIX
y4€OHUKOB I10
MaTeMaTHKe.

Paszgea V. HucioBbie
CHUCTEMbI: MHOKECTBO
HATYPaJIbHBIX YHCeJl

Iesb: HayuuThCs pemarb
3a/1a4 C HaTypaJIbHBIMU
YU CJIAMH.

Conep:kanme: aKCHOMBI
[Inano, mOPsAAKOBBIN U

Pemenue 3anau:

1)

bopaykosa T. C.
3agauHUK-TIPAKTUKYM
10 MaTeMaTuKe JJIs
CTYZIEHTOB (haKyybpTeTa




KOJIMYECTBECHHBIA CMBIC]T
HATypaJbHOTO YHCIIA;
apu(dMeTHYECKUE Oneparun
HaJl HATypaJbHbIMU YUCJIAMU;
BBIOOD JIEUCTBUM U UX
000CHOBaHUE TP PEIICHUU
TEKCTOBBIX 3aJ1a4 IIKOJILHOTO
Kypca MaT€MAaTHKH.

2)

HadaJIbHBIX KJIACCOB:
yaeOHoe nocodue /
T.C. bopayxoga;
Kpachosip. roc. ne.
YH-T UM.
B.I1.Actadnesa. -
Kpacnosipck, 2006.
3a7a4u 13 MIKOJIbHBIX
y4eOHHUKOB TIO
MaTeMaTHKe.

Pasnen V. Pacuiupenue
MHOKECTBA
HATYPAJbHBIX YHCe]

IeJsb: HayuyuThCS peiaTh
3a/1a4¥ C palMOHAJIbHBIMU U
NEUCTBUTEIbHBIMU YUCIIAMU.
Conep:xanme: 331241 Ha
4acTH; apuPpMEeTHIECKUe
NEUCTBUS C APOOsSMH;
OKpYIJICHUE YK CEN; 3a]1a4H Ha
IPUKHUJKY OTBETA; 33/1a4M Ha
MPOLIEHTHI U MPOMOPLIUH.

Pemmenue 3anau:

1)

2)

bopayxosa T. C.
3a1aYHUK-TIPAKTUKYM
0 MaTeMaTUKE IS
CTYZIEHTOB (haKylbTeTa
HAYaJIbHBIXKJIACCOB:
yueOHoe nocodue /
T.C. bopaykoga;
Kpacnosip. roc. nen.
YH-T UM.
B.I1.Actadnena. -
Kpacnosipck, 2006.
3a1aun U3 MIKOJIBbHBIX
y4eOHUKOB TIO
MaTeMaTHKe

Paznen VI.
I'eomerpuyeckue
(purypsnl u BeJJMUYHHBI

eab: HayuuTHCS peliaTh
3a/1a4M U3 paszaena
reoMeTpudeckue purypsl u
BEJIMYMHBI.

Conep:xanme: OCHOBHbBIE
3a/1a4M Ha MOCTPOEHHUE,
U3MEPEHHUE U ONPEIEIICHNE
reOMETPUYECKUX BEJTUYMH.

Pemenue 3anau:

I'eomerpuueckue 3agaun

N3 IIKOJIbHBIX y‘le6HI/IKOB

ITIO MaTCMaTHuKeE




10.

11.

12.

13.

5.2. OueHoYHbIE CPEACTBA AJIS MPOMEKYTOUHOM aTTecTAlNH

5.2.1. TunoBbie BONPOCHI K 3a4eTy/IK3aMeHy 10 IMCHUIINHE
«MareMaTukKka»

Ba3oBblii paznen 1. JjeMeHTHI aJIre0pbl, TEOPUN MHOXKECTB U
KOMOMHATOPUKH

[ToHATHE MHOKECTBA, JIEMEHTA MHOXKECTBA, MOAMHOXecTBa. KoHeuHble U
OeckoHeuHble MHOXKecTBa. CriocoOb! 3aanust MHOKeCTB. [Ipumepsl.
Omnepaunn Hag MHOkecTBaMHu. [Ipumepsi.

dopmysia BKIIOYEHUS M HUCKJIIOUEHUS] [JIsi MOJCY€Ta DJJIEMEHTOB B
00BbEIMHEHUU HEITyCThIX KOHEYHBIX MHOXKECTB. [Ipumephl.

[TonsiTue pazdoueHuss MHOXKECTB Ha Kiacchl. [IpaBuna pazouenus. [Ipumepsl.
JlekapTOBO MPOU3BEICHUE MHOXKECTB U €ro cBoicTBa. CriocoObl onpeeaeHus
KOJIMYECTBA 3JIEMEHTOB B JEKAPTOBOM Mpou3BeaeHUU. [Ipumepsl.

[Tonarne oTHomIeHUST Ha MHOXkecTBe. CBoicTBa OTHOWEHUW. OTHOIIEHUS
HKBUBAJICHTHOCTH M MOPSIJIKA.

AnreOpandeckas oneparus: onpeaeieHne, CBoMCTBa U BUAbL. [Ipumepsl.
Anrebpandeckue BBIPAXKEHUS. ToxaecTBo u TOXJICCTBCHHBIC
npeodpazoBanus. JlokazarenbcTBO TOXKIASCTB. [Iprmepsl.

UucnoBble paBeHCTBA M HepaBeHCTBA. (CBOWCTBAa YHCIIOBBIX HEPABEHCTB.
Jloka3aTenbCTBO HEPABEHCTB.

YpaBHeHue ¢ oaHou mnepeMeHHoM. Kopenb ypaBHeHusa. PaBHOCUIIBHBIE
ypaBHeHUs. OCHOBHbICE PABHOCWIIbHBIC MPEOOpA30BaHUS  YPABHEHUM.
ITpumepsl.

HepaBeHCcTBO ¢ oHOM nepeMeHHOM. PaBHOCHIIbBHBIE HEpaBeHCTBA. OCHOBHBIC
paBHOCWIbHBIC MpeoOpa3oBaHusi HepaBeHCTB. [Ipumepsl.

O wMeroge maTeMaThueckoro MopenupoBaHus. llpumepsl ypaBHeHUN u
HEPABEHCTB KaK MATEMaTUUYECKUX MOJIENICH Pa3IMYHbIX PEAIbHBIX CUTY AL,
OmnpeneneHue KOMOUHATOPHOM 3aJ1aumu. Cnoco0b1 HarJISTHOTO
MPEICTABIICHUS] PEIICHUsT KOMOMHATOPHBIX 3a/lad METOJ0M mepedopa: ¢

MOMOILBIO Ta0u1, C MOMOIIbIO IrpadoB. [Ipumepsi.



14.

15.

16.

OcHOBHBIE MpaBWiia KOMOMHATOPUKHU: MPABUIO CYMMbl U MPOU3BEICHUS.
[Tpumepsl.

KombOunaropusie koHbpurypamuu u (GOpMyisl Uisl TOJCYETa 4ucia
pa3MeleHni, CoYeTaHul U MepeCcTaHOBOK Oe3 moBTopeHuid. [Ipumepsi.
KombOunaropusie koHburypamuu U (GopMyisl Uisl TMOJACYETa 4HCTa

pa3MENICHU, COYETaHUM U NIEPECTAaHOBOK C NOBTOPEeHUSAMH. [Ipumepsr.

Ba3oBblii pazaen 2. OcHOBBI MaTeMaTHY€ECKOI JIOTUKHU
KonrpoabHasi paéora

Bapuant Ne 1

C oMo TabIUI] HCTUHHOCTH, BBIICHUTE, PAaBHOCUJIBHBI JIU CIICTYIONTHE
dbopmysbl anreOpbl BoickazbiBaHUil: F = ((AAB) = C) 2B u G = (AABAC)V B,
Jlanbel BbICKa3bIBaHMS: A: «TPEyTOJbHUK SIBISETCS MPSMOYTOJIbHBIMY, B:
«CyMMa KBaJpaToB JUTMH JBYX CTOPOH TPEYroJibHWKA paBHA KBAApPATy JTHHBI
TpeThelt cTopoHbDy. ChopMynupoBars BbickasbiBaHusi: 4—B, B—A, =4——B,
—B——A, A—B 1 ycTaHOBUTb HCTUHHOCTHOE 3HAYEHHE JIJISl KaXKIOTO U3 HHX.
BBIICHUTB, SBISETCS JTU JIOTMYECKHA MPABUIBLHBIM CICAYIOIIEEe pPacCyKICHUE:
«Bce kpymibie Oynouku BKycHble. HekoTopbie pyMsiHbie OyJOYKH HE BKYCHBIE.

3HAYUT, HEKOTOPBIE pyMsIHbIE OyJIOYKU HE KPYTIIBIEY.

Bapuant Ne 2

C ITOMOIIIBIO Ta6J'II/II_[ HCTHHHOCTH, BBIICHHUTC, PABHOCHJIBHBI JIK CJICAYIOLINC

dbopmyiibl anredps! BeickazbiBanuid: F = ((AAB) - C)—= Bu

G = (AABAC)VB.

Haner BbickazpiBanms: C: «Ha HeOe ecTh Tyun», DI «uaer moxab».
Cdopmymuposars BeickazsiBanus: C—D, D—C, -C——D, -D——C, C&~D u
YCTaHOBUTh UCTUHHOCTHOE 3HAYEHUE JJISl KaXKJIOTO U3 HUX.

BbISICHUTB, SIBISETCS JIM JIOTUYECKU MPABWIBHBIM CIIEIYIOIIEE PACCyKICHUE:
«Bce wmeramiael  AJEeKTpONpoBOAHBL. HeEKoTophle JKHAKOCTH — METaJUIb.

CJ'ICI[OB&TCJ'II)HO, HCKOTOPBIC JKUAKOCTH IJICKTPOIIPOBOJIHLD).

Ba3oBwlii pazaen 3. JjeMeHTHI TEOPUH YHCET



10.

11.

12.
13.

14,

15.

16.

[lonatne o cucreme cuucieHus. [[O3UIMOHHBIE W HEMO3UIMOHHBIE
cucteMbl cuucieHus. [Ipumepsr.

Jecsatuynas cucteMa CUMCIEHUs. TeopeMa O MPEACTAaBICHUHM YHCIIA B
JNECITUYHON cucTeMe cuucieHus. CpaBHEHUE YHCEN B JIECATUYHOMN
cucreme cuuciieHus. [Ipumepsl.

AJITOPUTMBI CIIO’KEHHS U BBIYUTAHHUSI MHOTO3HAUYHBIX YUCEI B IECITUYHOMN
cucreme cuncienus. [Ipumepsr.

AJITOPUTMBI YMHOXKEHHS U JICJICHUS] MHOTO3HAYHBIX YUCEI B JECSITUYHOM
cucreMme cuncienus. [Ipumepsr.

[lepexon U3 ONHOM CHCTEMBI CUMCICHHS B JApPyryro. ApudmeTudyeckue
orepaliu B IPyrux NO3UIMOHHBIX cCUCTeMax cuucieHus. [Ipumepsi.
OTHO1IEHNE JETMMOCTHU U €ro cBoicTBa. [IpumMepsl.

[Ipusnaku paenumoctd Ha 2, 3, 5, 7 u 11 B JecaATUYHOU cUCTEME
curciieHus. [Ipumepsi.

[Ipu3Haku aenmumocTtd Ha 4, 8, 9, 25 B necATHYHON CHUCTEME CUMCIICHHS.
[Ipumepsl.

[Tpusnak nenumoctu Ilackand. [Ipumepsl ero ncmnoab30BaHUs.

Jlenenue ¢ ocrarkom. Teopema 0 €AMHCTBEHHOCTH JIEJICHUS C OCTATKOM.
[Ipumepsr.

HauGonpmmit o0mmit nenurens (HOJ) nByx uwmcen, ero CBOMCTBA.
Aunroput™ EBximmaa st Haxoxaenuss HO/L. [Tpumepsr.

B3anmHO npocTeie yncaa U UX CBOMCTBA.

Haumenbmiee o6mee kparnoe (HOK) naByx wuyumcen, ero CBOWCTBa,
npuMeHenue. [Ipumepsi.

[IpocTeie umcna, CBOMCTBAa MPOCTBIX yucen. Kpurepuil pacno3HaBaHUs
pocThIX uncell. Pemero Opatocdena. [Ipumepsr.

OcHoBHast Teopema apudmeTukn. KaHOHMYECKOE TpPEACTaBICHUE
HaTypalibHbIX uunceln. [Ipumepsl. Haxoxaenne HOK u HOJl nByx umcen

10 UX KAHOHHUYCCKOMY IPCACTABICHHIO. HpI/IMepBI.

CymHOCTh aKCMOMAaTUYECKOW TEOpUM HaTypajbHBIX uMcen. OnpeneneHue

HaTypaJIbHOT'O 9YHCJIA.



17.

18.
19.

20.
21.
22,
23.
24,
25.
26.

27,

28.

29.

30.

31.

32,

33.

34.

CrnoxeHHe HaTypaJbHBIX YUCEN U €ro CBOMCTBa. TeopeMa 0 CyleCTBOBaHUU
Y €AMHCTBEHHOCTH OIEPALiU CIIOKEHUS.

YMHOKEHHE HATYypaJIbHBIX YUCEN U €T0 CBOKCTBA. [Ipumepsl.

OTHOILIEHHE MEHBIIE HA MHOXECTBE HATYPaJbHBIX YUCEI U €ro CBOMCTBA.
Teopema 0 TPaH3UTUBHOCTH OTHOIIEHHUs MeHbIIE. [IpuMepsl.

Omnepatys BBIYUTaHUS. 3aKOHBI MOHOTOHHOCTH. [Ipumepsl.

Onepanus neneHus, ee cBoicTa. IIpasuna nenenus. Ilpumepsl.
TeopeTnKko-MHOKECTBEHHBIN CMBICII HATYPAJIBHOTO YHCIIA.
TeopeTUKO-MHOXKXECTBEHHBIN CMBICII OTHOLIEHUS MEHBIIIE.
TeopeTUKO-MHOKECTBEHHBIN CMBICI OIIEPALIMU CIIOKEHUS U YMHOKECHUS.
TeopeTHKO-MHOXKECTBEHHBIN CMBICH ONEPAllMM YMHOKECHUS U JCICHUS.
HarypanbHoe 4mucio kak Mepa BeauuuHbl. lloHATHE NOIOXKUTENBHOU
CKAJIIPHOW BEJIMYMHBI U €€ N3MEPEHUE.

[TonsiTue «3anavay». Buasl 3anau. O00CHOBaHKE BBIOOpA apU(PMETUUECKHUX
JEUCTBUH IIPU PEIICHUU TEKCTOBBIX 3a/1a4.

O pacmmupeHMH MHOXECTBA HaTypalbHbIX uucen. llonstue monw,
OOBIKHOBEHHOU JpoOu. OCHOBHOE CBOMCTBO NpoOW. 3ajayu Ha YaCTH.
[Ipumepsr.

OrnpeneneHue MOJTOKUTEIBHOTO pPAMOHANIBHOTO yuciaa. Hecokparumas
3aIMCh palMOHaIbHOTO yucna. [Ipumepsr.

CiiokeHME TOJOKUTEIBHBIX PAlMOHAIBHBIX Yncesn. CBOMCTBA CIOXKEHUS
MIOJIOKUTEIIbHBIX PAalMOHAIBHBIX Yncell. [Ipumepsl.

BblunTaHue = IMOJNIOKUTEIBHBIX  PALMOHAJIBHBIX  4YMCEI.  YCIIOBHE
CyliecTBOBaHMs pasHoCTU. [IpaBuiia Beruntanus. [Ipumepsl.

YMHOXEHHE TOJIOKUTENIbHBIX PAalMOHAIBHBIX YHCEN, €ro CBOWCTBA.
ITpumepsl.

JleneHrne TMONOXKUTENBHBIX palMOHANBHBIX 4ucen. [IpaBuna nenenwus.
[Ipumepsl.

OTHomiEeHNE TOpsSiAKA HAa MHOXKECTBE palMOHalIbHbIX uucen. IlpaBuna

cpaBHeHUs ApooOeit. [Ipumepsr



35.

36.

37.

38.

39.

40.
41.

CBolicTBa MHOXKECTBA PALMOHAIBHBIX yucel. CBiI3b MEXAY MHOXKECTBOM
HaTypaJIbHBIX M pallMOHAIBHBIX 4yKuced. CMEIIaHHbIE YUCIa U ONEpaluu
HaJ HuMU. [Ipumepsr.

[Tonarne KoHeuHOW  AecATHYHOW  Jpobu. CBOHCTBA  KOHEUHBIX
NecATUYHBIX apooeil. [Ipumepsl.

Onepanuu HajJ KOHEYHBIMU JECSATUYHBIMU JIpOOSIMU U HMX CBOMCTBA.
[Tpumepsi.

[IpencraBieHne OOBIKHOBEHHOW IpOOM B BHJI€ KOHEYHOM AECATUYHOM.
Oxpyrienue yucen. Jlecaruunbie npuOIMmKeHrus 0ObIKHOBEHHBIX JPOOEH.
[Ipumepsl.

[lonarre OECKOHEUHOW NECATUYHON mepuoauueckor apoou. Ilpasuna

npeoOpa3oBaHusi OOBIKHOBEHHOW ApOOM B JIECATUYHYIO U HAOOOPOT.

[Ipumepsr.
[TonsiTue nmpoueHTa. 3aa4u Ha HaX0XKAEHUE NPoLeHTOB. [Ipumepsl.
ITonsTue IIPONIOPLUH. OcHoBHOE CBOMCTBO IIPOIIOPLIUH.

HpOHOpLII/IOHaJ'IBHaH 3aBUCUMOCTb MCKIAY BCIMYMHAMMU. 3a):[aq1/1 Ha

MIPOIIOPUUOHAIBHOE JesieHue. [Ipumepsl.



5.2.2. TunoBble BAPUAHTHI TECTOB MO AUCIUIJIMHE
«MareMaTuka»

Tect Ne 1
Ba3oBblii pazaes 1. JiieMeHTHI aiaredpbl, TCOPUM MHOKECTB U
KOMOUHATOPUKH

. Uucno mogmMuoxxkecTB MHOkecTBa B = {1, 2, 3}, paBHO
A)3 b) 6 B)7 N8
[Tepeceuennem MHOkeCTB A U B Ha3bpIBaeTCcsi HOBO€ MHOXECTBO AN B koTopoe
COCTOMUT U3 BCEX DJIEMEHTOB, IPUHAJICKAIIUX

OO0ObenmHeHneM MHOXKeCTB A W B HaspIBaeTcsi HOBOE MHOXKECTBO AUB,
KOTOPOE COCTOUT M3 BCEX AJIEMEHTOB, MPUHATICKAIITUX

Pa3nocteio MHOXecTB A ¥ B Ha3biBaeTCs HOBOE MHOXKECTBO A\B, koTtopoe
COCTOMT U3 BCEX JIEMEHTOB MHOXKECTBA A, HE TPUHAJICKAIIUX

I[OHOJ'IHCHI/ICM MHO>KECTBa A J0 MHOKCCTBA B Ha3wsiBaeTcs HOBOE MHOXKCCTBO,
KOTOPOC COCTOUT U3 BCCX 3JICMCHTOB

JIns WITIOCTpAllMM  COOTHOLIEHWHA MEXKAY MHOXKECTBAMHM M ONepauud ¢
MHOECTBaMU IOJIb3YIOTCS CXEMAaMH, HA3bIBAEMBIMHU

VYcTaHOBUTE COOTBETCTBUE MEXKIY ONepalusiMu Haja MHokecTBaMu A={1,2,3.4}
n B={3,4,5,6} u ux snemeHTamMu

A. ANB 1. {5;6}
b. AUB 2. {3;4}
B. A\B 3. {1;2}
I'. B\A 4. {1;2;3;4;5;6}

OTBerT:




8.

YCcTaHOBUTE COOTBETCTBUE MEXIY IUArpaMMon Dujiepa U €€ CUMBOJUYECKON

3aMUChIO
1) 2) 3) 4)
A B A
C C C C
A. ANBNC; b. (ANB)UC; B. (ANB)U(ANC); I'. BN(CUA).
Otger:
A b B r

9. Crapocra Kypca MpeACTaBWJI OTYET MpernofaBareito (GU3KyIsTyphl: Bcero
ctyaeHToB 45. 13 Hux B ¢yrOonpHOU cekiuu — 25, OackerOombHOM — 30,
maxmatHoit — 28, ¢yrOonbHONM M OackerOonbHOM — 16, dyTOONBHONU U
maxmaTHou — 18, 6ackeTOO0NbHON U IIaxMaTHOM — 17, BO BCeX TpPeX CEKIUSIX —
15. Otuer 6511 3a0pakoBaH. [Touemy?

OrtBerT:

10. 13 100 TypuCTOB, OTIPABISIONIUXCS B 3aTPAHUYHOE MyTEIIECTBUE, HEMEIIKUM
s3pikoM  BrazetoT 30 denoBek, aHmuickuMm — 28, (dpaniysckum — 42.
AHITIMACKAM ¥ HEMEIIKMM OJIHOBPEMEHHO BIAJCIOT 8 YEIIOBEK, AHINIMMCKUM U
dpaniry3ckum — 10, HemenkuM U QpaHIy3cKuM — 5, BCEMU TpeMsl SI3bIKAMH —
3. CKOJIBKO TypUCTOB HE BIAJCIOT HU OJHUM SI3BIKOM?

OtBer:
11. B andasute miemenun YAY UMEIOTCS TOIBKO JBE OYKBBI — «a» U «y». CKOJIBKO

pPa3IMYHBIX CJIOB IO TP OYKBBI B KaXKIOM MOXKHO COCTaBUTb, HCIOJB3YS
anQaBUT ATOTO TIJIEMEHU?

OtBerT:




12.

13.

14.

15.

16.

17,

CkonbKuMHU crioco0amMu MOXKET ObITh chopMHUpOBaHA KOMaHIa U3 9 yeIoBeK

Ha OJIUMITHAJTY OT CTYJIEHYECKOM rpymibl U3 23 yenoBek?

OrtBerT:

Yy CTyACHTA 3 sk3aMeHa. CKOJIBKO BO3MOXKHOCTEH pacinpeaciiCHuA OLICHOK

(HEYIOBIETBOPHUTENHHO, YOBIETBOPUTEIHGHO, XOPOIIIO, OTIINYHO)?

OrtBerT:

[lepBoro centsOpss Ha 1 Kypce HekoToporo (akynbreTa 3arIaHUPOBaHO 3
JIEKIIUU O pa3HbIM npeameram. Beero Ha 1 kypce uzyuaercs 10 mpenmeTos.

CKOJIBKO CYIIIECTBYET CIIOCOOOB COCTaBUTH pacnucaHue Ha 1 ceHTaOps?

OTtBeT:

Ha copeBHOBaHus Kaxablii cTpesiok gaenan 10 BbICTpenoB. 3a Kaxaoe
MONAaJaHUE OH MOJy4yall 5 OYKOB, a 32 Ka)XIblil MPOMAax C HEr0 CHUMAJIOCh
OJTHO OYKO. YCIEIIHBIM CYUTAJIOCHh BBICTYIIEHUE, MPU KOTOPOM CTPEIOK
nosyyan He MeHee 30 oukoB. CKOJIBKO pa3 CTPEJIOK JIOJKEH ObLI MOMNacTh B

MHIICHDb, YTOOBI €0 BBICTYILJICHUC OBLIO YCHGH_IHI)IM?

OTBerT:

Ot nepeBHu 110 kene3HoaopoxHoW craHumuu 20 kM. Iloe3n oTXoguT OT
ctaHuuM B 11 4. B kakoMm 4acy 4enoBeKy, )KMBYILIEMY B JAEPEBHE, HAI0 BBINTH

U3 JIoMa, YTOOBI YCHETh Ha MOE3/1, €CJIM OH OYIET UATH CO CKOPOCThIO 5 KM/4?

OtBerT:

N3 nynkroB A u B Bblexalin OJHOBPEMEHHO HABCTpedy IpYr IPYry JBa
BEJIOCHUIICIUCTA CO CKOpOCTAMH 12 kM/4 u 15 xm/4. TlepBbIii Benocumneauct

npoexain 10 Bctpeun 60 km. KakoBo pacctossHue Mexay nmyHkramu A u B?

A) 75 xMm; b) 85 kwm; B) 135 km.



Tecr Ne 2
ba3zoBblii pazaena 2. OCHOBBI MaTeMATHYECKOM JIOTHKH

1. BrICcKa3pIBaHHE — 3TO

2. llpeanoxxeHue, KOTOpOE SBISIETCS BHICKa3bIBAHUEM:
1) 23+11, 2) x<5; 3) 2*4=8; 4) 2>3.

3. OIHOMECTHBIN MpeauKaT — ATO

4. TlpennoxxeHue, KOTOPOE ABJISICTCSA OAHOMECTHBIM MTPEIUKATOM:
1) x+11; 2) x<y; 3) x+4=8; 4) 2>3.
5. bawxaiitiee pooBoe MOHATHE, IPU ONPEICIICHUH MOHITUS «KBaJpar»:

1) MHOTOYTOJILHUK; 3) HpsIMOYTOJIBHUK;
2) 4eTHIPEXYTOJIBbHHUK; 4) mapajuienorpamm.

6. BumoBoe MOHSTHE JIJIs1 TOHATHS «ITapalIeIoTpaMM»:

1) MHOTOYTOJIbHUK; 3) pomO;
2) Y4EeTBIPEXYTOJBHHUK; 4) Tpaneuns.

7. Jlnsg Toro, yToObI CyMMa JIBYX HaTypaJIbHBIX dncell Obuia 6obie 20,
, YTOOBI XOTsI ObI OTHO

n3 ciaraembix 0bu10 O0sbIe 10.

8. Jlnig Toro, 4ToObI pa3HOCTH JIBYX YMCEI ObljIa YETHOM,

, YTOOBI o0a

KOMITOHEHTA BHIYMTAHUSI ObLITU YETHBIMHU.
9. Ecmu ycnosue 4: x>1; ycnoBue B: X>10; ycnosue C: X>13; ycnosue D: x>20, o

1) C HeobOxoaumo aiis A; 3) D HeoOxoaumo st A;
2) C HeobXxomuMoO JUIs B; 4) B neooxonumo s C;.

10. Ecnm ycnoBue A: X<0; ycnoBue B: X<2; ycnoBue C: Xx<20; ycnosue D: X<30, To

1) C nocraTouHo s A; 3) D nocraTouHo s A;
2) B nocrarouno s A; 4) B nocratouno mis D;.



Tect Ne 3
Ba3oBbiii pa3aea 3. JjieMeHThI TEOPUH YHCeT

Cymma 6:10%+5-10%+4-10*+3-10%+2-10%+1-10 paBHa uuciy
1)654321: 2)65432100;  3) 123456: 4) 6 543 210.

HaTypaanoe qucCJIoO a ACIIMTCA Ha HarypaJlbHOC YHCIO 6, CCIId

Yr10o0BI HAWTH HEU3BECTHOE JIEJINMOE, HaJ0

Y1005l HaUTH HEU3BECTHBIN JICTINTE]Ib, HaJ0

VYKaxunuTe BEpHOE YTBEPKICHUE:

1) Ecam kaxaoe ciiaraeMoe JEIUTCA Ha HEKOTOPOE YMCIIO, TO U CyMMa 3THX
CJIaraeMbIX JEJIUTCS HA 3TO YHUCIIO.

2) Ecnu 0HO M3 claraeMbIX JCTUTCS Ha HEKOTOPOE YUCIIO, TO U CyMMa dTHX
CJIaraeMbIX JEJIUTCS HA 3TO YHUCJIO.

3) Ecnu xaxxmoe ciaraeMoe HE JEIHUTCS Ha HEKOTOPOE YHMCIIO, TO M CyMMa
ATUX CIAraeMbIX HE EJIUTCS Ha 3TO YUCIIO.

4) Ecin cymma claraeMbIX JEJIMTCA Ha HEKOTOPOE YHCIIO, TO KakI0e

cjlara€Moc€ JCJIUTCA Ha 3TO YHUCJIO.

Ecin ACIINMOC YBCJIIMYUTL B 8 pa3, a ACIUTCIIb — B 2 pas3a, TO 94aCTHOC

CTaHCT

Ecin ACIIMMOC YMCHBIIUTL B 9 pa3, a ACIUTCIIb — B 3 pas3a, TO 94aCTHOC

CTaHCT




8.

Ecnu nenvmoe yBenuuuth B 6 pas, a JeNUTENb YMEHBIIUTHh B 2 pa3a, TO

HJaCTHOC CTAHCT

HarypanbHoe unciio nenurcs Ha 3, ecinu

10.

HarypanpHoe uucio nenurcs Ha 4, eciu

11.

HarypanbsHoe uncio nenutcs Ha 11, ecnu

12.

HaTypaJILHoe YKCJIO HAa3bIBAKOT ITPOCTBIM, CCJIIN

13.

14,

HarypanpHoe uucno, umeromee Oosiee JBYyX HaTypajbHBIX JIEJIHUTEIEH,

Ha3bIBAIOT

HauGonbimmit o0muii 1eauTenb JByX YUces — 3TO

15.

16.

HOJI (525; 231)
1) 3; 2) 7; 3) 21; 4) 11.

Haumenbiiiee o011iee KpaTHOE JIByX YUCE — 3TO

17,

18.

19.

HOK (525; 231)
1) 21; 2) 121275; 3) 5775; 4) 1155.
B xaxxmom OykeTe J0mKHO ObITh 2 KpacHBIX B 3 0enbIx po3bl. Eciiu umeetcs 40

KpacHbIX M 50 OenbIx po3, TO HaWOOJbIIEE KOJIUYECTBO TaKUX OYKETOB

paBHO

Ecnu natu3HauHoe 4ynciio 5x98y KpaTHO 4McCily 72, TO YMCIO 5X—Y paBHO



a)-3;0)1;B)12; 1) 4; n) 24

20. 123 pabGoTHHMKa OpraHU30BaHbl B Opurajel mo 7 u no 12 denoek. OcTaTtok OT
JiesieHrs oOIIero yucia opuraza Ha 5 paBeH

a)1;0)2;8)3;1r)4;, 1) 0

Tect Ne 4
Yucyi0BbIE CHCTEMBbI: MHOKECTBO HATYPAJIbHBIX YHCE]

1. MHO)KCCTBO, IJIA 3JICMCHTOB KOTOPOI'0 YCTAHOBJICHO )

YAOBJICTBOPAIOIICC , HA3bIBACTCA
MHOXCCTBOM HAaTypPaJIbHBIX YHUCCII.

2. Onpenennutb, Kakas U3 MPEACTABICHHBIX MOJEIEH YIOBIETBOPSAET CUCTEME
axcuoMm [leano:

1 2 3
e—0 .

3 al a2 a3 5

A B B r

3. YcTaHOBUTH COOTBETCTBUE MEXAYy airedpauvyeckod omnepamnue u
YCIOBHUSIMH, C TIOMOIIbIO KOTOPBIX OHa OINpEAEIeHa Ha MHOXECTBE
HaTypaJbHBIX YHUCEII:

Onepanus YcnoBus
A. Crnoxenue (a+Db) 1. a=b+c 5.ab=c
b. Beruuranue (a-b) 2. a+b'=(a+b) 6.a'l=a
B. Ilpoussenenue (a-b) 3.atl=a 7.bc=a
I'. lenenue (a:b) 4. a'b’=a-b+a 8. a=b-c

B tabnuiie mox kaxxmoi OyKBOM, OPEAEIISIOIICH Oonepalnio, YKaxuTe HoMep
MOAXOASIIETO YCIOBUS ISl JAHHOUW ONEpalni.
Omeem: A b B T

4. YtoObl CyMMy JBYX CJIara€MbIX YMHOXXHUTH Ha YHCII0, MO)KHO

5. UTOOBI U3 CyMMBI JIByX CJIAra€MbIX BBIYECTh YHUCIIO, MOKHO




6. UTOOBI BBIYECTH U3 YUCIIA CYMMY JIBYX CJIara€MbIX, MOKHO

7. Jlna nmroObIX ABYX HATypajbHBIX YHCEN MMEET MECTO TOJIbKO OJTHO M3 TPEX
OTHOILICHUU:

8. 19> 10, Tak xak

9. 23+6 < 2349, Ttak Kak

10. 13-8 > 13-5, Tak xak

11. Pa3menuts a Ha b ¢ ocTarkoM, 3TO 3HAYUT

14. YCTaHOBUTE COOTBETCTBHE MEXKJY CBONCTBAMHU OIEpalvii U CIocoOoM
BBIYHCIICHUSA:

A. TIepeMeCTHTEIbHOE CBONCTBO CIIOKCHHSI 1. (412+116)-112=(412-112)+116
B. couerarenbHOE CBOI/ICTBvO CITOKEHHUSI 2. 844-(244+220)=(844-244)-229
B. nepeMecTHTENbHOE CBONCTBO YMHOKCHHS
I'. coderareiabHOE CBOMCTBO YMHOXKECHHS 3. (37+42)+58=37+(42+58)
Jl. pacrpeienuTenbHOe CBONCTBO YMHOKCHHS A 183+100=100+183
OTHOCHTEJIBHO CIIOXKCHUS
E. pacnpenenurenbHOE CBOMCTBO YMHOKECHUS 5. 34-15=15-34
OTHOCHUTEJIBHO BBHIYATAHUS 6. 39-6+39-4=39-(6+4)
7K. pacnipeienuTenbHOE CBOMCTBO JETIECHUS
OTHOCHTENBHO CIIOKEHHUS 7. 39:6-39-4=39-(6-4)
3. pacnpenenuTenbHOe CBOMCTBO JIENECHHUS 8. (44-58):11=(44:11)-58
OTHOCHTCALHO BLIFHTARA 9. (44+121):11=44:11+121:11
HN. pacnpenenurtenbHOE CBONCTBO JCICHUS
OTHOCHUTEIILHO YMHOKEHUS 10.(99-36):9=99:9-36:9
K. pacnpenenureibHOE CBOMCTBO BHIYUTAHHS 11.67-4-25=67-(4-25)

B Tabmmie mom KaXIbIM HOMEpPOM, OIPEACIISIONIMM CIIOCOO BBIUYMCICHHH,
yKaXuTe OyKBY MOIXOJISIIETO CBOMCTRA OMEpaIiu.
Omeem:

1 2 3 4 3) 6 7 8 9 10 1




15. Ykaxxure 4qrCJI0, KOTOPOEC MOXKCET OBITH OCTATKOM IIpru ACJIICHUH HATypPaJIbHOI'O

yucia Ha 98.
A) 102 b) 100 B) 98 I') 96

16. B xax70M IOABE3AC HA KAXKIOM 3TAXKE NEBATUITAKHOIO JIOMA PACIIONIOKEHO
o BOocemb KBaptup. Hainure HOMeEp 3Taka, Ha KOTOPOM HAXOIUTCS
kBapTupa Ne 173.

A)3 b) 4 B)S )6

17. Tetpanp crout 16 p. Kakoe Hanbosblliee KOJIMYECTBO TETPAACH MOKHO

Kynuth, umest 100 p.?
A)S b) 6 B) 7 I8

18. IleTs pazgenui yncio 108 Ha HEkoTOpoeE uKcio U noxyuni ocrtatok 10. Ha
Kakoe uncio aenui [lets?

A) 14 b) 10 B)7 2

19. OnHO yucao Ha 62 Gosnbliie apyroro. [Ipu neneHun oMHOro U3 HUX Ha JPYyroe
C OCTAaTKOM B YaCTHOM moJiy4yaercss 5 U B octarke 6. Haiigure 3Tm yucna.
Omeem:

20. YCTaHOBUTE COOTBETCTBHEC MCXKAY BCIWYMHAMHM W HX BO3MOXHBIMUA

3HAYCHUSIMH:
BEJIMUYMHBI 3HAUYEHU A
A) mionaabs MOHUTOPA KOMITBIOTEPA 1) 75 500 kB. kM
b) mnomans ropona CaHKT- 2) 1439 kB. kM
[TerepOypra 3) 100 kB. MM
B) miomaas HOTTS Ha maybIe 4) 960 kB. cM

B3pOCIIOTO YEJIOBEKa
I') mnomaas Kpacnomapckoro kpas
Ortger:

A b B r

21. Onpegenutre OOBEKT, €ro BEJIMYMHY, YHCICHHOE 3HAYCHHE U EIUHUILY
U3MEPEHUS BEJIMUMHBI JUISl KAKIOT0 U3 CICAYIOIINX IPEIIOKCHUM:

[Ipennoxenne OO0BeKT Beanunna Enunuia Yuciaennoe
(CBOMCTBO) HU3MEPEHHUS 3HaUEeHHE

a) B xopoOke 8 kr koHpET

0) I'myOuna oBpara 2 m.

B) [lnomanp ydactka 6 coTok

r) B cepBusze 12 Tapenok

1) Poct mkonpHUKa 1M 40 cMm

22. N300pa3ute rpaguiecKyro WUTIOCTPAIMIO M MOJIENh PEIISHUs I 3a/1a4H:

3anada | Mogenp penieHus




. B Gonpmioit kierke nomyraes B 2
paza Oouiblie, YeM B MaJICHBKOM, a B
MAaJICHBKOH Ha 5 MOIIyTraeB MEHbIIIE,
4yeM B 00J1b11101. CKOJIBKO MOITyTacB
B OOJIBIIION KJIETKE

. JlBa noB1a MJIBLIM HABCTPEUy APYT
apyry. OuH NpoIuIbul A0 BCTPEUn
27 M, a 1pyroil — Ha 4 M MEHBbIIIE.
Kakoe paccTosiHrEe ObLIO MEXAY
HUMU CHaJaJia 3a1uibiBa’

Tect Ne 5
Pacimmnpenne MHOKeCTBA HATYPAJIbHBIX YHCEJ

Coxkparute 1po0Ou 1 yKa)XKUTE HAMMEHBIIYIO U3 3TUX Apo0ei
108 360 315
1) —; 2) —; 3)—;

225’ a4a0’ 540’
5 2 2 7 1
3nauenue Beipaxkenus |~ — - ): |-+ — ) -3 - paBHO
8 5 a3 20 3
1) 3; 2) 5; 3) 1;
4 L4
Macca Topta cocTaBisieT ~ KT U el€ — ero maccbl. KakoBa macca topra?
pu ] ]

OTBerT:

2

1
VYkaxkute X0Ts1 Obl OJTHO YUCIIO, KOTOPOE OOJIbIIIe ~» HO MeHbIIIe —

OTBeT:

3puTeny MOTYT BBIUTH W3 KMHO3ajla 4epe3 Y3KHe W IIHMpOKUe naBepu. Ecim
OTKPBITHl TOJBKO Y3KHE IBEPHU, TO BCE 3pUTENIM BBIXOAAT 3a 15 muH. Ecnwm
OTKPBITHl TOJIBKO HIMPOKHE JIBEPHU, TO BCE 3pUTEIM BBIXOJAT 3a 10 mMuH. 3a
Kakoe BpeMs 3ajl 0CBOOOIUTHCS, €CIU OTKPBHITHl OJHOBPEMEHHO T€ W JIPYTHUe
nBepu?
1) 12,5 muH; 2) 6 muH; 3) 10 mMuH;

B xypnane 168 crpanui. Koppekrop npounrtan g0 obena % BCETO XypHala, a
nocyue obena erie HecKobko cTpanuil. [locie 3Toro eMy ocTanoch mpodnuTaTh

1
5 XKypHasa. CKOJIBKO CTpaHMI] MPOYUTAII KOPPEKTOP Tocie odema?

1) 63; 2) 21; 3) 49;
Penakrop mpounTan % pykonucu, yto coctaBwio 80 crpanuu. Ha apyroit nenn

OH TMPOYMTAN YETBEPTh OCTABIIMXCS CTpaHull. CKOJIBKO CTpaHUIl €UIE€ He

IIPOYUTAHO?




8.

9.

10.

11.

12.

13.

14,

15.

1) 32; 2) 90; 3) 200;
VYkaxkute uncia, KoTopbie 0omblie 3,3, HO MeHbIIIe 5,5

1) 5,25; 2)5,51; 3)4,12; 4)3,305; 5)5,503; 3)3,295; 3)4,638;
3nauenne Belpaxenns (9,12 — 0,18+ 1,5): (3,17 + 4,33) pasno

1) 1,18; 2) 1,8; 3) 66,375;
Jlns geTckoro mpasaHuKa KYyNWIM PyJIOH IIBETHOM Oymaru jqiuHo# 16,5 m. Ha

usrotopieHue QuaxkoB nouwio 0,4 storo pynoHa. CKOIbKO MOXKHO CHeJaTh
THPJISTH]T U3 OCTaTKOB PYJIOHA, €CJIA Ha Kaxayro Tpedyercs 1,5 m?

1) 7; 2) 27, 3) 6;
®epmep cobpain 8,5 11 1010k u 20 1 kaprodensa. Ha xpaneHue OH MOJTOXKUI
80% coOpannbix 510510k U 30% coOpaHHOTO KapTodes, a OCTalbHOE MpoAal.
610K unu xkaprodeis oH npozan 0oJbIlIe U Ha CKOJIBKO LIEHTHEPOB?

OTBerT:

bacceitn npsimoyroipHOUM (opmbel umeer pasmep 6x9 wm. Ilo mepumerpy
OacceitHa BBUIOKWIM OOpAIOp U3 KBajapaTHOM MmiIMTKu pazmepoM 30x30 cwm.
Ckonbko notpedoBaioch mmMTok? Kakytro miomaap 3aHuMaeT 6acceifH BMecTe
¢ 6opmaropom?

OTBeT:

JITMHBI CTOPOH MPSIMOYTOJILHUKA OTHOCATCA Kak 3:2. JlinHa Gombiieit CTOPOHBI
paBHa 12 cM. [IepumeTp 3TOrO NpsIMOYrOJIbHUKA PAaBEH
1) 20 cm; 2) 96 cmMm; 3) 40 cMm;

JIBa xOMMEpCaHTa BIOKUJIM B MIPOEKT COOTBETCTBEHHO 2,5 MJIH. p. U 4 MJIH. p.
u nonyunian 10% npubsuin. OnHy MOJIOBUHY ATOM MPUOBUIM OHU MOTPATHIIN
Ha HOBO€ 000pyJ0BaHKE, a BTOPYIO MOJOBUHY pa3Aesiii MEX1y coO0H B TOM
K€ OTHOUIEHUH, B KAKOM HAaXOJWJIMCh BHECEHHbIE WUMHU JIeHbId. CKOJIbKO
MOJTYYHJT KayKIbIii?

OTBerT:

Nwmeercs 3% u 30% pactBopel coiii. B KakoM OTHOLIEHHWH CIEIYET HX

cMeIIarh, YTOO0kI Momy4uuTh 12% pactBop comm?



1)0,1; 2)10; 3) 2.

16.Hekoropoe yucino ymensmmiid Ha 30%. [lodyueHHOE YHMCIIO YMEHBIIUIN Ha
20%. Ha ckoibKO MPOILEHTOB UTOTOBOE YKUCIIO YMEHBIIUIOCH IO CPABHEHUIO C

HCpBOHaIIaHLHLIM?

1) Ha 50 % ; 2)Ha 56 %;  3)Ha 44 %.



3.3. AHaJau3 pe3yJbTATOB OOy4YeHHUs] U TNepedYeHb KOPPEKTHPYIOIIHX

MEpPONPHUSTHIA M0 Y4eOHOM TUCUHMILTIMHE

JIucT BHeceHUs U3MeHeHU
JlomonHeHus: ¥ U3MEHEHHs B paboueil mporpamMme JucHuIuinHel Ha 2017-2018
y4EOHBIN ToJT

B pa6oqy}0 nporpamMmy AUCHUINIMHBI BHOCATCA CIICAYIOIMUC U3MCHCHUA:

1. Ha tutynsHom smucte PIIJ] m ®OC u3MeHeHO Ha3BaHHWE BEIOMCTBEHHOM
MPUHAJICKHOCTH «MUHHUCTEPCTBO HAyKW U BBICHIETO 00pa3oBaHUsS» Ha

OocHOBaHMHU mpukaza «O BHeceHnn uaMeHeHul B cBeneHus o KITIY um. B.II
AcradreBay ot 15.07.2018 Ne 457 (m).

2. B conepkaHWM AWCHMIUIMHBI BBIEICHBI CICAYyIONIMe pasaenbl: Pazmen 1.
OnemMeHThl anreOpbl, TEOPUM MHOKECTB U KoMOMHaropuku. Paznen 2. OcCHOBBI
Maremarndeckod Jsorukd. Pasmen 3. OnemeHTsl Teopuu uwncen. Pasnmen 4.
HucnoBele CUCTEMBI: MHOXKECTBO HaTypaibHbIX 4yuceln. Pasmen 5. Pacmmpenue
MHOKECTBA HATYPAJIbHBIX YUCEN.

3. Crmcok nmTeparypsl OOHOBIEH YYEOHBIMH W y4€OHO-METOIUYCCKUMHM
U3JIaHUSIMU, DJIEKTPOHHBIMU 00pa30BaTeIbHBIMU pecypcaMu; OOHOBJIEH MEPEUCHb
COBPEMEHHBIX MPO(EeCCHOHANBHBIX 0a3 JaHHBIX U UH()OPMAIIMOHHBIX CITPABOYHBIX
CUCTEM.

PaGouast mporpamma AUCIHHUIUIMHBI IEPECMOTPEHA U 0JJ00peHa Ha 3aceaHuu
kadenpsl anreOpsl, FEOMETPUU U METOAUKU UX TPETIOTaBaHU

npotokos Ne 8 or 16.05.2017 r.

BHeceHHble M13MEHEHUS YTBEPKAL0:
/
3aBenyromuit kadeapoi: | M / B.P. Maiiep
OnoOpeHo HayYHO-METOAMYSCKUM COBETOM CITCIIMAILHOCTH (HAIpaBIeHUS

HOI[FOTOBI(I/I) I/IHCTI/ITYTa CONUAJIBHO-TYMaHUTAPHBIX TEXHOJIOT UM

[Ipotokon Ne 10 ot 05.05.2017 r.

IIpencenarens HMCC (H) ;A o gt LEEA




JIucr BHeceHUs1 H3MEeHEeHU
JlomonHeHust ¥ U3MEHEHHs B paboyeil mporpamMmme auciumuinHel Ha 2018-2019
y4eOHBIN TO/T

B pabouyro nporpaMMmy JUCITUTUTHHBI BHOCSATCS CIICAYIOIINE U3MEHEHUS:

4. Ha tutrynpHoMm mnucte PIIJI u ®OC wm3mMeHEeHO Ha3BaHWE BEIOMCTBEHHOM
NPUHAJICKHOCTH «MUHHUCTEPCTBO HAyKd U BBHICHIEro oOpa3oBaHUs» Ha
oCHOBaHUHU mpukaza «O BHeceHun uaMeHeHuil B cBeaeHus o KITIY um. B.IL
AcradneBay ot 15.07.2018 Ne 457 (m).

5. B copepkaHuM IUCHMIUIMHBI BBIJEIEHBI cileayrouue pasaenbsl: Pazmen 1.
OnemeHThl anreOpbl, TEOPUU MHOXKECTB U KomMOMHartopuku. Pazgen 2. OcCHOBBI
Marematuyeckon Jsoruku. Paszmen 3. Onementel Teopum uyucen. Pazgen 4.
UucioBble CUCTEMBI: MHOXKECTBO HaTypaibHbIX uucen. Pasznen 5. Pacmupenue
MHOKECTBA HATypaJIbHBIX YUCET.

6. Cnucok nurTeparypbl OOHOBJIEH YYEOHBIMH U y4€OHO-METOJUYECKUMHU
U3JIAaHUSIMHU, SJICKTPOHHBIMH 00pa30BaTEIbHBIMU pPECypcaMu; OOHOBJICH IMEpeueHb
COBPEMEHHBIX MPOPECCHOHATBHBIX 0a3 JaHHBIX U MHGOPMAIIMOHHBIX CIIPABOYHBIX
CHCTEM.

7. B QoHA OLIEHOYHBIX CPEACTB BHECEHBbl H3MEHEHUS B COOTBETCTBUU C
npukazoM «OO0 yrtBepxkiaeHuu llomokeHuss o (poOHIE OLIEHOYHBIX CPEACTB IS
TEKYILETO KOHTPOJIA  yCIIEBAEMOCTH, MPOMEXKYTOYHOM W HUTOTOBOM
(rocymapcTBeHHOM UTOroBoi) arrectarumy ot 28.04.2018 Ne 297 (m).

PaGouas mporpamma AUCIHUIUIMHBI IEPECMOTPEHA U 0JJ00peHa Ha 3aceaHuu
Kadeapbl MaTEMAaTUKU U METOJIUKU OOyYEHUSI MaTeMaTUKe

npotokon Ne 8 ot 16.05.2018 r.
BHeceHHbIe U3MEHEHUS YTBEPIKAALO:

3asemyrommii kadenpoit 2/ (Y / J1B. llkepuna

OnobpeHo HayqYHO-METOAMYECKUM COBETOM CHEMATIbHOCTH (HAIpaBICHUS
noJroToBKK) MHCTUTYTA cOlMaIbHO-TYMaHUTAPHBIX TEXHOJIOTUIA

[Tpotokon Ne 7 ot 21.05.2018 1.

[pencenarens HMCC (H) Iy yres 208




JIucT BHeCeHUs U3MEeHEeHU N
JlomosHeHWsT 1 U3MEHEHUsSI B pabouell mporpamMme AUCIHUILIMHBI Ha 2019-
2020 yueOHbI# TOA

B pa60qy10 [mporpaMmy AUCHHUIIIMHBI BHOCATCA CIICAYIOIMNC N3MCHCHHA!

1. Cnucok nuTeparypbl OOHOBJICH YUYEOHBIMH W Y4E€OHO-METOAMYECKUMU
W3JIaHUSIMH, TEKTPOHHBIMU 00pa3zoBaTenbHBIMEA pecypcamu. OOHOBIEH TIepeueHb
COBPEMEHHBIX MPOPECCHOHATBHBIX 0a3 JAaHHBIX U HHPOPMAITMOHHBIX CITPABOYHBIX
CHCTEM.

2. O6GHOBIIEH IICPCUCHD JIMICH3UOHHOI'O IIPOTPpaMMHOTI'0 oOecreucHHs.

PaGouas ImporpamMma IUCHUILIMHBI IICPCCMOTPCHA U 01106peHa Ha 3aCCaaHuM
Ka(l)ellpbl MaTCMaTHKH U MCTOAMKH 06yLI€HHH MAaTCMAaTHKC

npotokon Ne 9 ot 3.05.2019 .

BHeceHHble MI3MEHEHHS YTBEPK/IALO:

3asenytowmit kadenpoit 1/ 72/t | JLB. lllkepuna

pa—

Ono6peHo HayYHO-METOAMYECKUM COBETOM CIEIUATBLHOCTH (HAIpaBICHUS
MOATOTOBKK) MTHCTUTYTA COIMaIbHO-TYMAaHUTAPHBIX TEXHOJIOTHH

[Ipotokon Ne 9 or 14.05.2019 .

[pencenarens HMCC (H) ¢ 1 Kprcetridele




4. Y4deOHbIe pecypchl

4.1. Kapra sureparypHoOro odecrne4eHus JMCUMILINHBI

«MATEMATUKA»

11 00y4aroLINXCsi 00pa30BaTeNbHON PO PAMMBI

Hampasnenue moarorosku 39.03.02 ComuansHas pabora, HampaBiIeHHOCTh (mpoduiib) oOpaszoBareiabHO# mporpammbl. CoruanbsHas padora B
CHCTEME COIMAJIbHBIX CITyX0 (3a0uHas Gpopma oOyueHwHst)

Ne HaumenoBanue Mecto KommngectBo
m\n XPaHEHUS/JIEKTPOHHBIN | 3K3EMIUIIPOB/TOYEK
azpec J0CTyIa
Oos3aresbHAs JIMTEpaTypa

1. BopaykoBa T.C. 3agayHuKk — TMPaKkTHKyM IO MareMaruke ajsl cTyaeHToB (akynsrera | Hayunas Gubnmorexa 156
HauanbHbIX Ki1accoB. KI'TTY um. B.I1. Acradresa, Kpacnosipck, 2006

2. Bopaykoa T. C.3afauHuK-IpakTUKYM II0O MareMaTHUKe JUIsl CTyAeHTOB ¢akynbrera | Hayunas 6uOnnoreka WnauBuyanbHbIi
HavyaJbHbIXKIaccoB: yuyeObHoe nocodue / T.C. bopaykosa; KpacHosp. roc. nea. yH-T UM. HEOorpaHUYEHHbIN
B.I1.AcradneBa. - Kpacuosipek, 2006. - 174 c.-URL.:http://elib.kspu.ru/document/5705 JOCTYTI

3. CroiisioBa, JIro0oBb IlerpoBHa. Maremaruka [Tekcr]: yueOHUK AJif cTyneHTOB Beiciiux | Hayunas Oubnuoreka 106
nenarorndeckux yueoHsix 3aBeaenuii / JI. I1. Croiinosa. - M.: Akagemust, 2002. - 424 c.

4. Croiinosa JLIIL., JlappoBa H.H., lennmena JI.O. 3anaun 11 KOHTposbHBIX paboT no | Hayunas Oubnuoreka 100
maremaruke. M.: [Ipocsemenue, 1993

S. DJieMEeHTbl MaTeMaTH4eckoil Joruku [Tekcr]: MeTonuyeckue peKOMEHIAIMH s
poBeJieHHs 1a00opaTopHBIX PabOT JUIsl CTYACHTOB (hakyabreTa HayaslbHBIX kiaccoB /Coct. | Hayunas 6ubnuoreka 130
H. b. Tumodeena. - Kpacnosipck: PO KI'IIVY, 2007. - 84 c.

JonmosiHuTEILHAS JIUTEPATYPA

1. Byxmtad A.A. Teopus uncen: yaeonoe nmocoowue - CII6.: JIans,2008 100

2. I'pec, IL.LB. Maremaruka s OakalaBpoB: YHHBEpPCAJIbHBIA Kypc JJs CTYAEHTOB OBC WNunuBunyanbHbli
rYMaHMTapHbIX HampasieHuil : yueOHnoe nocobue / I1.B.I'pec. - 2-e u3n., nepepab. u gor. - «YHUBEpCUTETCKAs HEeOorpaHHYEHHBIN
Mocksa : Jloroc, 2013. - 288 c. - ISBN 978-5-98704-751-4 ; To >xe [D7eKTpOHHBIN | OHOIMOTEKA OHIANH JOCTyI
pecypc]. - URL:http://biblioclub.ru/index.php?page=book&id=233778

3. | Jlapun C.B. Yucnossie cucremsl. KI'TIY, KpacHosipck, 2001 Hayunas 6ubnmorexa 90



http://biblioclub.ru/index.php?page=book&id=233778

CroiisioBa, JIwo6oBb IlerpoBHa. OCHOBBI HayaJdbHOTO Kypca maremMaruku [Tekcrt]:

yuebHoe mocobue mmsi ywamuxcs nea. ydy-mp mo cmet. Ne2001 «IIpenomaBanme B | Hayunas Oubmmorexa 48

HavyaJIbHBIX Kiaccax obmeoOpasomar. mk.»/ JI. II. Croinosa, A. M. Ileimkano. - M. :

[Tpoceemenue, 1988. - 320 c.

®puaman JI.M. u np. «Kak HayuuThcs pemiars 3agaun» M.: [Ipocsenienue, 1989 Hayunas 6ubnuorexa 11
Y4eOHO-MeTOAMYECKOE 0O0ecTiedeHHe VISl CAMOCTOSITeIbHOM PadoThI

Tumodeena, H. b. Pabouas terpans no matemaTtuke. Pa3aen « DeMeHThI JIOTHKH» OBC KTTIV um. B.IL. NunuBuyansHbId

[Dnextponnslii pecypc]: / H. b. Tumodeea. — Kpacuosipck, 2008. — 27 ¢. — Pexum Acradnena HEOTPaHUYEHHBII

nocryma : http://elib.kspu.ru/document/5724.— 3bC «KT'TIY um. B. I1. Actadnera» JOCTYTI

Kaazuk, FO.A. Marematnueckuii ciosaps / FO.A. Kaasuk. - Mocksa: ®usmarnur, 2007. - 9BC NuauBuayanbHbIN

336 c. - ISBN 978-5-9221-0847-8; [ OnextponHslii pecypc]. - URL: «YHHUBEPCUTETCKAs HEOTr PaHUYCHHBIN

http://biblioclub.ru/index.php?page=book&id=68438. OubmuoTeKa OHNANH AOCTYTT

I/IH(l)OpMaIII/IOHHI)Ie CIIPaBOYHbLIC CUCTEMbBI npodwccnonam,ﬂble 0a3mbl JAHHBbIX

Hayunas 6ubnuotexa KI'TIY um. B.I1. AcradreBa

http://library.kspu.ru/jir
bis2/

JIOKaJIbHas CCTh By3a

MesxBy30BcKkas 3neKkTpoHHas ounbnuoreka (MOB)

https://icdlib.nspu.ru/

NunvBuyansHbIi
HEOIpaHUYEHHBIN
JOCTYI

Elibrary.ru [DnekTpoHHBII pecypc]: anekTpoHHas OnbnnoTeyHas cuctemMa

http://elibrary.ru

NunuBuyanbHbINA
HEOTpaHUYEHHbIN
JOCTYI

MesxBy30BcKkas anekTpoHHas 6ubnuoreka (MOB)

https://icdlib.nspu.ru

NunvBuyansHbI
HEOI'PaHUYEHHBIN
JOCTYI

CoracoBaHo:

% '// / Ulynununa C.B.
(momnwce) (Pamumsa 1.0.)

3aMECTHUTENb JUPEKTOPa OUOIUOTEKU
(TOIDKHOCTB CTPYKTYPHOTO MOZPA3/ICIICHUST)



http://library.kspu.ru/jirbis2/
http://library.kspu.ru/jirbis2/
https://icdlib.nspu.ru/
http://elibrary.ru/
https://icdlib.nspu.ru/

1.2. Kapra marepuajbHO-TEXHUYECKOH 0a3bl TN CIUNINHBI

«MareMaTukKa»

AJis1 00y4arouuxcs 00pa3oBareibHOM MPOrpaMmMbl

Hamnpasnenne noaroroBku 44.03.02 Ilcuxonoro-nemgaroruyeckoe oOpa3oBaHUeE,

HaIPaBJICHHOCTH (MTPoQITh) 00pa3oBaTeabHON mporpaMmebl: [lcuxonorus u

negaroruka Ha4aJbHOIO 06pa3OBaHI/I$I

1o 04YHOM (popMe 00yUeHMSsI

Ayauropus

ObopynoBaHnue

IJI51 MPOBeAeHNsl 3aHATH I JIEKIIMOHHOTO TUIIA, 3AHATHI CEMHHAPCKOI0 THIIA,
KYPCOBOI'0 IIPOCKTHPOBAHNS (BBINOJIHEHUS KyPCOBbIX PadoT), IPYNIOBbIX U
HHAUBHUAYAJIbHBIX KOHCYJIbTANM, TEKYIIEr0 KOHTPOJISA YCIIEeBAEMOCTH U

NMPOMEKYTOYHOI aTTeCTAIUN

r. Kpachosipck,
yi1. Mupa, 1.83,
ayn. 2-08 JleknpoHHAas

[Ipoexrop- 1T, skpan- 1T, yueOHas qocka- 1 T,
y4eOHBIX MOCaTOYHBIX MECT — 65.

r. Kpacnosipck,
yi1. Mupa, 1.83,
ayn. 2-10 JleknmoHHas

Okpan-lmrt., npoekrop-lur., Iocka-lmir.,

[IOCAJIOYHBIX MeCT - 84

ydeOHas

r. KpacHosipck,

MGTOI[I/I"IGCKI/IG MaTCpuaJibl 110 JCKOPATHBHO-

yi. Mupa, 1.83, MPUKJIATHOMY UCKYCCTBY (TPOEKTHI), ydeOHast T0CKa-
ayn. 0-02 lort., mocamoYHbIX MECT 25
Macrepckas
JIEKOPaTUBHO-
MPUKJIIATHOTO
HCKYCCTBa
r. Kpacnosipck, Okpan-lmrt., mnpoekrop-lmr., ydebHas pgocka-lmiT.,
yi1. Mupa, 1.83, y4eOHbIE KapTHUHBI, TOCATOYHBIX MECT 32
aym. 1-09
r. KpacHospck, Kommbrorep-13mit.,  mpoekrtop-lmT.,  MHTEpakTHUBHAs
yi. Mupa, 1.83, nocka-1mT., qocka ydeOHas - 11T, mocagouHbIX MecT 58,

ayn. 1-10 JlekumonHas

Linux Mint — (CBoboanas nunensust GPL)

r. Kpacnosipck,

MooOwunbHbIN KpaH-111T., y4eOHbIe KapTUHBI-151IT.,

yi1. Mupa, 1.83, ydeOHas focka- 1 mT., mocamoyabix mecT 20

ayn. 1-15
r. Kpacnosipck, [Ipoekrop-lmrt.,, »kpaH-lmT., HHTEpaKTUBHAs JAOCKa -
yi. Mupa, 1.83, I,

ayn. 2-02 KOMIIbIOTEp- 1 1IT., mocafaounbix Mect 29, Linux Mint —

(CBob6omnas munensus GPL)

r. Kpacnosipck,
yi1. Mupa, 1.83,
ayn. 2-05

Hocka yueOHnasi- 1 mrT., mpoekrop-11rt., sxkpan-1mir.,
MOCaI0YHBIX MeCT 34

54




r. Kpacnosipck,
yi1. Mupa, 1.83,
ayn. 2-12 - Kabuner
MaTeMaTUKU

Komnerorep-10mT., MOOUIBHBIN KpaH-111T., yueOHas
nocka- lmr., poprenuano-1mr., npoekrop-1lumr.,
mocagiouHbIX MecT — 35, AnbT OOpazoBanue 8 (JTUIECH3HS
Ne AAO.0006.00, norosop Ne JIC 14-2017 ot
27.12.2017)

JJIS CAMOCTOSITEJIbHOM padoThl

r. KpacHospck,
yi. Mupa, 1.83,
ayn. 2-11
NudopmarmonHo-
METOIUYCCKUM
PECYPCHBIN LIEHTP
(st mpoBeIeHUs
3aHITHU U
VHIMBUTy AJIbHOU
paboTHI)

Kommnbrorep-5 mit., npunTep-2mr., MOY-2mr., yaeOHo-
METOJIMYecKasl IuTepaTypa, MocagouHbIX MecT 28, AlbT

Oo6pazoBanue 8 (munen3us Ne AA0O.0006.00, toroBop Ne
JC 14-2017 ot 27.12.2017

55
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