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PaGouas nporpamma nuciuIuinHbl « MaTemMaTuka» cOCTaBJIeHA:

- crapuuM npemnonasareneM Tumodeesoit H.b.;

- KaHaujaToM (pU3MKO-MaTeMaTHYecKux Hayk, noueHtoM Kamauesoit C.U.;

— KaHJUJATOM IelarOrTMYeCcKux Hayk, aoueHToM Keits ML A.

PaGoyass mporpaMma JOUCHUIUIMHBI OOCYXJE€HAa Ha 3acedaHuu  Kadeapsl

CCTCCTBO3HAHMA, MAaTCMAaTUKHN U YaCTHBIX MCTOJUK

nporokona Ne 8 ot 16.05.2016 .
3asenyromuii kKadenpoii EF pmmeta - E.C. ITankoBa
On00peHo  HAayYHO-METOAMYECKUM COBETOM  CIHELUAILHOCTH

MOJTrOTOBKM) (haKyabTeTa HauyadbHBIX KIACCOB

npotokodl Ne 6 ot 23.05.2016 1.

[Ipencenarens HMCC 7 N.B. yna

(HanpaBieHuUs



PaGoyass mporpaMma JOUCHUIUIMHBI OOCYXJAE€HAa Ha 3acedaHuH Kadeapsl

€CTCCTBO3HAHMA, MATCMATUKHN N YaCTHBIX MCTOAMUK

npotokod Ne 8 ot 16.05.2017 1.
3aBenyromuii kKapeapoi ZF mmetr - E.C. I1aakoBa
OnoOpeHo  HAyYHO-METOJUYCCKHM COBETOM  CIICIIHAIBHOCTH

NOJTrOTOBKM) (haKyabTeTa HauyadbHBIX KIACCOB

npotokona Ne 6 ot 23.05.2017 .

[pencenarens HMCC 7 UB. Jlyna

(HanpaBieHUs



PaGoyass mporpaMma JOUCHUIUIMHBI OOCYXJAE€HAa Ha 3acedaHuH Kadeapsl

€CTCCTBO3HAHMA, MATCMATHUKHN N YaCTHBIX MCTOAUK

npotokodl Ne 8 ot 16.05.2018 1.
3aBenyronuii kadeapoit A i E.C. ITlankoBa
OnoOpeHo HayYyHO-METOJUYECKHM COBETOM  CIICIHAJIbHOCTU

MOJTrOTOBKM) (haKyabTeTa HauyaJIbHBIX KIACCOB

npotokoia Ne 6 ot 23.05.2018 .

I[Ipencenarens HMCC “/“  WUB.lyna

(HanpaBieHUs



PaGoyass mporpaMma JOUCHUIUIMHBI OOCYXJAE€HAa Ha 3acedaHuH Kadeapsl
€CTECTBO3HAHMS], MATEMATUKH M YACTHBIX METOJUK

npotokost Ne 1 ot « 05 » centsaops 2018 1.

3aBenyronuii kadeapoit EF awnrtr- E.C. IlaukoBa

Ono6peHo HayYHO-METOJMUYECKUM COBETOM CIEIUATbHOCTH (HAIIpaBJICHUS
MOJATOTOBKM) (haKyabTeTa HauyalbHBIX KIACCOB

npotokosl Ne I ot 24.09.2018 1.

[Ipencenarens HMCC . * N.B. lyna



JIMCT BHECEHUS U3MEHEHU M

JlomonHeHuss 1 U3MEHEHUs B paboueilt mporpamme aucuuiuiiabl Ha 2017/2018

y4€eOHBII TOJI:

B pa60qyfo [mporpaMmy IUCHUIIIIMHBI BHOCATCA CICAYIOINE H3MCHCHU A

1. Cnucok nuTeparypbl OOHOBJIEH Yy4€OHBIMU U Y4EOHO-METOJUYECKUMHU

HU3JaHHUAMHU, SJICKTPOHHBIMU 06p8.30BaT€JIBHBIMI/I pecypcamMu.

2. O6HOBIEH NepedeHb HH(OPMAITMOHHBIX CIIPABOYHBIX CHCTEM.

Pabouas nmporpaMmma nepecMoTpeHa u 0J100peHa Ha 3acefaHnu Kadeapbl

€CTECTBO3HAHMS, MATEMATUKH M YACTHBIX METOJIUK
npotokodl Ne 8 ot 16.05.2017 1.

3aBenyromuii kKadeapoi EF emmeta - E.C. IlankoBa

OnoOpeHo  Hay4YHO-METOJUYECKHMM COBETOM  CIELHAIbHOCTU
MOJIFOTOBKHU) (haKyJIbTETa HauaJbHbIX KJIACCOB
npotokos Ne 6 ot 23.05.2017 1.

IMpencenarens HMCC 77 NB. lyna

(HanpaBieHuUs



JIMCT BHECEHHUS U3MEHEHU M

JlonosiHeHUsT ¥ U3MEHEHHs B paboueil mporpamme auctuiuimabel Ha 2018/2019
y4eOHBIH TO/I;

B pabouyro mporpamMmy JIUCHUIUIMHBI BHOCSITCS — CIEAYIOIINE
M3MEHEHUS:

1. Coucox nureparypbl OOHOBJIEH Yy4yeOHBIMH H  y4eOHO-
METOAMYECKUMH HM3IaHUAMH, SJIEKTPOHHBIMU 00Opa30BaTEIbHBIMHU PECYpPCaMHU.
OOHOBJIEH TIEpeYeHb COBPEMEHHBIX MNPOGECCHOHANBHBIX 0a3 JaHHBIX W
MH(OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM.

2. OOHOBJIEH NepEeYEHb JIUIIEH3MOHHOTO MPOTPAMMHOTO 00ECIIEYEHUSI.

3. B onz o11eHOUHBIX CpEACTB BHECEHBI U3MEHEHHUSI B COOTBETCTBUU C
npuka3zoM «O0 yrBepxaeHuu [lomoxkeHust o (GoHIE OLIEHOUHBIX CPEACTB IS
TEKYIIEr0  KOHTPOJISI ~ YCIIEBAEMOCTH, IPOMEXKYTOUHOM H  HUTOrOBOM
(rocymapcTBEHHOU UTOTOBOM) arTectaiuu» ot 28.04.2018 Ne297(1m).

Pabouas nporpamma nepecMoTpeHa U 0100peHa Ha 3acelaHuu Kadeapsl

€CTeCTBO3HAHMsI, MATEMAaTUKH U YaCTHBIX METOAMK
nporokona Ne 8 ot 16.05.2018 .

3aBenyronuii kadeapoit CF cnmett - E.C. IlaukoBa

OI[O6p€HO HAYYHO-MCTOANUYCCKUM COBCTOM CIICHHUAJIBHOCTHU

NOJTrOTOBKM) (haKyabTeTa HauyaJIbHBIX KIaCCOB
npotokona Ne 6 ot 23.05.2018 .

[Ipencenarens HMCC { * N.B. lyna

(HanpaBieHUs



JIMCcT BHEeCEeHUS U3MEHEHUM

JlononHeHus: U uU3MeHeHus B pabodeil mporpamme aucuuiuinHbl Ha 2018/2019
y4eOHBIH TO/I;

B pabouyto nporpaMMy TUCHUIUIMHBI BHOCSTCS CIEAYIONINE U3MEHEHHUS

1. Ha turyneHom sucre PIIJIT u ®OC u3MeHEHO Ha3BaHHE BEJOMCTBEHHOM
NPUHAICKHOCTH «MMHHUCTEPCTBO HAayKM U BbICHIET0 OOpa3oBaHMs» Ha
ocHOBaHMM mnpukaza «O BHeceHuM u3MeHeHud B cBeneHust o KI'TIY um. B.IL
ActadneBay ot 15.07.2018 Ne 457 (m).

2. B conmepxaHMM NHCUMIUIMHBI BbIAENIEHBI cleayrolue pasaensl: Paznen 1.
OneMeHThl anreOpbl, TEOPUN MHOXKECTB M KoMOuHaropuku. Pazmen 2. OcHOBBI
MareMartuueckod Joruku. Pazgen 3. Onementhl Teopum uucen. Pazngen 4.
YUucnoBele CUCTEMBI: MHOKECTBO HaTypaibHbIX uucen. Pasmen 5. Pacmmpenue
MHOXKECTBa HarypainpHbIX uyHcen. Pasmen 6. I'eomerpmueckue ¢urypsl u
BEJIMYMHBI.

Pabouass mnporpamma mnepecMoTpeHa M 0100peHa Ha 3aceJaHuM Kadeapsl
€CTECTBO3HAHMS, MATEMATUKH M YACTHBIX METOJUK
npotokoi Ne 1 ot « 05 » centsiops 2018 1.

3aBeryromuii Kageapoi EF et - E.C. ITankoBa

O,Z[O6p€HO HAay4YHO-MCTOANYCCKHUM COBCTOM CIICIHNAJIBHOCTH (HaHpaBJIeHI/ISI

MOJATrOTOBKM) (haKyabTeTa HauyadbHBIX KIACCOB
nporokon Nel or24.09.2018 .

[Tpencenarens HMCC v 4 N.B. lyna



1. HOACHUTEJIBHASA 3AIIMCKA

1.1. MecTo IMCHMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NMPOrpaMMbl
[Iporpamma mucuurinabl «Marematukay pa3paboTaHa B COOTBETCTBHU CO
CJIENYIOIMMHU JOKYMEHTaMU:

- (bemepanbHOTO  TOCYIapCTBEHHOTO  OOpPa30BaTENBHOIO  CTaHAapTa
BbICIIETO O0Opa3oBaHus 1Mo HampasieHuio nmoarotoBku 44.03.01 Ilemaroruueckoe
oOpa3zoBaHue (YpoBeHb OakajaBpuara), yTBEPAKICHHOIO NpUKa3oM MuHuUCTEpCTBa
obpasoBanus u Hayku Poccuiickoii @enepanuu ot 04 nexadbps 2015 . N 1426;

-  @enepanbHbiM 3ak0HOM «0O0 oOpazoBanuu B P®» ot 29.12.2012
Ne273-03;

- mpodeccuonanbubiM  ctanaaptom  «llemaror (mpodeccronanbHas
JESATENIBHOCTh B C(epe OLIKOJIBHOTO, HauaJbHOIO OOILIEro, OCHOBHOIO OOIIEro,
cpenHero oomiero o6Opa3oBaHusl) (BOCHUTATENb, YYHUTENb)», YTBEPKICHHBIM
npuka3oM MuHuCTEpCTBa TpyJa U corranbHoi 3ammTsl PO ot 18 okrabps 2013 o
Ne544n;

— HOPMaTHBHO-IIPABOBBIMU JOKYMEHTaMH, perIaMeHTUPYIOIIUMHU

obpazosarenbHbI nporecc B KI'TIY um. B.I1. Acradnena.

HucuumuinHa «MaTtemaTika) BXOAUT B COCTaB 00S3aTeNbHBIX TUCIMILINH
mMoayns «TeopeTnueckre OCHOBBI MPEMOAABAHUS TUCIUIUIMH B HAYAJIBHOM IIKOJIE
BapUaTHBHOIN YacTH 00pa3oBaTelIbHOM MPOTrpaMMBI 10 HANpPaBICHUIO TOATOTOBKU
44.03.01  TIlemarormuyeckoe  OOpa3oBaHME,  HAMNPaBICHHOCTh  (PODUIIb)
oOpaszoBarenbHOM mporpaMmbel HauanbHoe oOpa3zoBanue (3aouHas ¢opma

0o0y4eHUs).

1.2. O01mas TPy10eMKOCTh JUCHUTIIMHBI

OOmasi TpyAOeMKOCTh TUCIUIUIMHBI COCTaBIsAeT 12 3aueTHBIX EIUHMII,
4324., u3 HUX: 54 4. Ha ayIUTOPHYIO padoTy; 347 4. HAa CaMOCTOSTENBHYIO PabOTy
oOyuaromuxcsi; 31 4. - KOHTposb. JMCHUIUIMHA, COTIACHO Y4YeOHOMY ILIaHYy,

peanuzyetcs ¢ 1 mo 6 cemecTp (3aouHast opma 0OyUEHHUS).



1.3. lean u 3agaun AMCHUILINHBI

Leab ocBoeHMsI AUCHMILVIMHBI — COACKCTBOBaTH (HOPMUPOBAHUIO Y
00y4aronuxcsi TOTOBHOCTH K OCYILECTBIEHUIO MPO(ECCUOHAIBHOMN EATEIbHOCTH

B MIPEeIMETHOM 00s1acTu «MaremMaTuka.
3agauyy JUCHHUILIMHBI:

- ¢dopMupoBaHUE TPEAMETHBIX 3HAHWM, YMEHHMH M HaBBHIKOB B 00JIaCTH
«MaremaTuka;

— BOBJICUCHHME OOYYaIOIIMXCS B KBa3UIPOPECCHOHAIBHYIO JESITEIBHOCTD B
XOJI€ pelIeHus 3a/1a49 ¥ BBITIOJHEHUS 3aIaHUi C TIPO()ECCHOHATBEHBIM KOHTEKCTOM

IO JTUCHUIIIINHE.

1.4. OcHOBHBIE pa3ae/ibl COAepPKAHU

Paznen 1. DneMeHThI anreOpbl, TEOPUU MHOKECTB U kKoMOMHaTopuku (1 cemectp).
Paznen 2. OcHOBBI MaTeMaTHUYECKON JIOTUKH (2 cemecTp).

Paznen 3. DnemenTsl Teopuu yucen (3 cemectp).

Paznen 4. YucnoBble cUCTEMbI: MHOXKECTBO HaTypasbHBIX yKcen (4 cemectp).
Paznen 5. Paciinpenrie MHOXKECTBA HATypallbHBIX Yucen (5 cemecTp).

Paznen 6. I'eomeTpudeckue GUrypsl U BETMUUHBI (5 ceMecTp-TeKun, 6 ceMecTp —

IPAKTUYECKHE U UTOTOBBII KOHTPOJIB).
1.5. Ilnanupyemsie pe3yabTaTbl 00y4eHUs

B pesynbrare uszydeHus AUCHUIUIMHBI «Martemaruka» y oOydaromierocs

JOJDKHBI OBITH C(OOPMUPOBAHBI OCHOBBI CJICTYIONIUX KOMITETESHIIU:

- OK-3. CnocoOHOCTH  HMCHOJB30BaTh  €CTECTBEHHOHAyYHbIE U
MareMaTu4ecKue 3HaHUs ISl OPUEHTUPOBAHUS B COBPEMEHHOM MH(OPMALIMOHHOM

IIPOCTPAHCTBE.

— [TIK-1. TOTOBHOCTH peann30BbIBaThL 00pa30BaTEIbHBIE MPOTrPaMMBI O

npeamMeTam B COOTBETCTBHUU C Tp€6OBaHI/I}IMI/I O6p330BaTCJ'II>HBIX CTaHOapTOB.



Ilnanupyembie pe3yabTarbl 00y4eHHs

3amaun 0CBOCHHS [TnaaupyemMble pe3yapTaThl 00yYeHUS 10 Kon pesynsraroB
TUCIIUIUINHBI TUCITUTIINHE (JIECKPUTITOPHI) oOydeHust
(KOMIITETEHITHS )

dopmMupoBaHue 3HaTh: BCE OCHOBHBIE IMOHATHUSA, IPAaBUIa U OK-3. Cnocob6HOCTH
CUCTEMAaTU3UPOBAHHBI | allTOPUTMBI B paMKaxX JUCIUIUIMHEL; CYTh HCIIOJIb30BaTh
X TIPEIMETHBIX OCHOBHBIX METOJIOB U CITOCOOOB PEIICHHS €CTEeCTBEHHOHAYYHBIE U
3HAHHUH B 00J1aCTH THIIOBBIX MaTeMaTHYE€CKUX 3a/a4. MaTeMaTHYeCKUE 3HAHUS
«MaremaTtukay, JUTsl ODUEHTHUPOBAHUS B

YMeTh: MNPUMCHATH TCOPCTUYCCKUC 3HAHUA HA

H€O6XO,Z[I/IMBIX JJISL o o COBPCMCHHOM
MpaKTUKEe U 0OOCHOBBIBATH BHIOOP JCHCTBUI B

OCYIIECTBIICHUS UH(OPMaITMOHHOM
XOJIe pelIeHUs] MaTeMaTUUeCKUX 3aj1ad.

npodeccuoHaTbHON - IIPOCTPAHCTBE.
TeATETBHOCTH Biagers: npueMaMu 1 METOIAMU pELICHUS

THUIIOBBIX MAaTEMATHYECKUX 3a1a4.
Bosinieuenue 3HaTh: TEOPETHUECKYIO OCHOBY 0a30BbIX IIK-1. 'oroBHOCTB
00y4aroIuxcs B MTOHSITUH IIKOJIBHOIO KypCa MaT€MaTHKH. peanu30BbLIBAThH
KBa3HIIPO(PECCHOHANb | YMETh: TEOPETHICCKH 0OOCHOBBIBATH o0pa3oBareibHbIe
HYIO JEATCILHOCTh B | OCHOBHBIE IIOHATHA LIKOJIBHOIO Kypca MPOrpaMMEI I10
XOJIC PCUICHHUS 3aa4 U | MAaTEMATUKU. IpeaMeram B
BBITIOJTHEHUS 3aJIaHUI Bnaners: onsIToM IIPUMCHCHHUA COOTBETCTBHHU C
C TPOECCUOHATLHBIM | MaTeMaTHYECKUX 3HAHUI JUIS PELICHHS TpeOOBaHUAMHU
KOHTEKCTOM I10 l'IpO(beCCI/IOHaJIBHBIX 3aaad. O6pa30BaTeJ'ILHBIX
JUCIHIIINHE CTaHJApPTOB

1.6. KoHTpoJb pe3yibTaTOB 0CBOCHUSA UCIHHUILIMHBI

B xome wu3yuyeHUs JUCHUIUIMHBI HCIIOJIB3YIOTCS CIEAYIONIME METOAbI
KOHTPOJISI YCIIEBAEMOCTH OOYYaIOIIUXCS: YCTHBIA OIMPOC; COCTABICHUE OMOPHBIX
KOHCTICKTOB; BBIMTOJTHEHHUE JOMAIIHUX PAa0OT M TECTOBBIX 3a/JaHUM, KOHTPOIHHBIC
pabotel. Dopma UTOrOBOTO KOHTPOJISL — 3aUET, IK3AMEH.

OneHouHbIE CpEACTBA PE3YJIbTaTOB OCBOCHUS JTUCHUIUIMHBI, KPUTEPHUU
OIICHKM BBITMIOJHEHUSI 3aJaHU TpeAcTaBieHbl B paznene «DOHIbI OIEHOYHBIX

CPEACTBY.

1.7. IlepeyeHb 00pa3oBaTeNbHBIX TEXHOJOIMiH, HMCIOJb3yeMbIX NpPH
OCBOEHHMU JMCHUTLIHHBI
B mponecce o0yyeHHMs HCHONB3YIOTCS Pa3HOOOpPA3HBIE OPraHU3ALMOHHBIC
dbopMBl M MeTOABI, TaKU€ KakK: JIEKIMOHHbIE M NPAKTUYECKHE 3aHATUS;
caMOCTOsiITeNIbHasE ~ paboTa; MOIYJIbHO-PEUTHMHIOBAas TEXHOJOTHsS  OOy4YeHUSs;
ANIEKTPOHHOE OOy4YeHue; WHAMBHUAyaJbHasA, (PpOHTalbHAsA, TpynmnoBas Q(OpMbI

OpraHu3anun y‘IC6HOI\/'I JACATCIBHOCTHU 06yqa}0umxc;1, X COUCTAHUC U IP.




2. OpI‘aHI/IBaIIHOHHO-MeTOIll/I‘IeCKI/Ie JOKYMCHTDBI

2.1. TexHosiorn4eckasi Kapra o0y4eHusl JUCUMUILJIMHE
«MATEMATHUKA»

Hanpasnenue noarorosku 44.03.01 Ilegarornueckoe o6pazoBanue,
HarpaBJIeHHOCTH (Tpoduis) oOpa3zoBaTebHOM MporpaMMbl HauansHOe oOpazoBaHue (3a0uHasi popMa 0OydeHHsI)

AyAUTOPHBIX YaCOB

HaunmenoBanue Monyieii, pa3aeinoB U TEM Beero BCEro JeKIuii 1260 Breayn. | ®opuer KOHTPOIA
4acoB p- | TPakTHY. | yacop
paboThl | 3aHATHH
Pazgen 1. DiemeHThI airedpbl, TEOPMU MHOKECTB M 36 6 4 0 2 30
KOMOUHATOPUKH
Tema 1.1. [TonsiTue MmuOXecTBa. Oniepanuu Haj 12 2 2 0 0 10 TectupoBanue
MHOKecTBaMu. DopMyra BKIIOUEHHUS U UCKITIOUEHUSI.
Tema 1 2. DneMeHTHI anreOphl: anredpandeckast Onepanus, 12 2 2 0 0 10 TectupoBanue
TOXKECTBA, YpaBHEHUS U HEPABEHCTBA.
Tema 1 3. OcHOBHBIE KOMOWHATOPHBIE KOH(DUTYpAITHH. 12 2 0 0 2 10 TectupoBanue
MerTonb! periennst KOMOMHATOPHBIX 3a/1ad.
Paznea II. OcHOBBLI MaTEMAaTHYECKOI JIOTHKH 27 8 2 0 6 19 IK3aMeH
Tema 2.1. Anrebpa BbICKa3bIBAHUH. 10 4 2 0 2 6 TectupoBanue
Tema 2.2. D11eMEHTHI JIOTUKHU MTPEUKATOB. 8 2 0 0 2 6 TectupoBanue
Tema 2.3. AKCMOMaTH4YE€CKOE MOCTPOECHUE TEOPHH, 9 2 0 0 2 7 TectupoBanue
JIOTHYECKasi CTPYKTypa TEOpeM U CIOCOObI NX
JIOKA3aTeJIbCTRA.
Paznea I11. YuciaoBbie cuCcTEMbI: MHOKECTBO 99 12 8 0 4 87 IK3aMeH
HATYPAJbHBIX YHCeJ
Tema 3.1. AKCHOMATUYECKUI MOAXO/T K ONMPEICTCHHUIO 34 4 4 0 0 30 TectupoBanue
HaTypaJIbHOTO YUCJIa U ACMCTBUI HAJl HUMH.
Tewma 3.2. TeopeTUKO-MHOKECTBEHHBIN MOIX0 K 34 4 2 0 2 30 TectupoBanue
ONPEACIICHUIO HATYPAJIbHOIO YNCIIA U JEUCTBUN HAJl HUMU.
Tema 3.3. HarypanbHoe 4HCIIO KaK Mepa BEIUYUHBI. 31 4 2 0 2 27 TectupoBanue
Br16op aeiicTBuii 1 ©X 000CHOBAaHWE TP PEIICHUN
TEKCTOBBIX 3aJ]a4 IIKOJIBHOTO Kypca MaTeMaTHKH.
Pazjes IV. DiieMeHTHI TEOPUHU YHCE 104 12 4 0 8 92 3auer
Tema 4.1.Yt0 Takoe yncio? 3anuch LEIbIX 34 4 2 0 2 30 TectupoBanue




HEOTpHUIATEeNbHBIX unces. CUCTeMbI CUUCIICHUS.
Tema 4.2. JlenuMocCTb LENbIX HEOTPULIATENBHBIX YHCEI. 34 4 2 0 2 30 TectupoBanue
CBoJiCTBa M IPU3HAKH JETUMOCTH IIEJIBIX YHCEIL.
Tema 4.3. HOJl u HOK. IIpocTeie u cocTaBHbIE YHCa. 36 4 0 0 4 32 TectupoBanue
Paszjnen V. Pacuimpenne MHOKeCTBa HATYPAJIbHBIX 72 8 2 0 6 64
ynce
Tema 5.1. O pacuiupeHr MHOKECTBA HaTypalbHbBIX 18 2 2 0 0 16 TectupoBanue
gucen. [lonstue aqpobu. JleiicTBusi ¢ 0OBIKHOBEHHBIMU
JIpoOsiMU. 3a/1a4r Ha YacCTH.
Tema 5.2. Tlonsitue necatuyHoi npoou. JlencTus ¢ 18 2 0 0 2 16 TectupoBanue
JECSTUYHBIMU IPOOSMHU.
Tema 5.3. [IpoueHThl U poONOpIKHU. 3aa4l Ha TTPOLICHTHI 18 2 0 0 2 16 TectupoBanue
Y TIPOTIOPITUH.
Tema 5.4. IlousTHEe OECKOHEUHON NECATUIHON 18 2 0 0 2 16 TectupoBanue
HNEepUOMUECKON IPOOH.
Pasjnes VI. 'eomerpuueckne Gurypbl U BeJJMYNHbI 63 8 2 0 6 55 JK3aMeH
Tema 6.1. Ucropust BOBHUKHOBEHUS U Pa3BUTHS 18 2 2 0 0 16 TectupoBanue
r€OMETPUHU. AKCHOMBI €BKJIMI0BOU reomeTpun. ['eomeTpus
Jlo6aueBckoro.
Tema 6.2. OcHOBHBIE TeOMETpUYECKHE (PUTYPHI HA 18 2 0 0 2 16 TectupoBanue
MJIOCKOCTH, UX CBOMCTBA U IPU3HAKH.
Tema 6.3. ['eomeTpruueckre BEIMUUHBL: JJIMHA OTPE3Ka, 14 2 0 0 2 12 TectupoBanue
BEJIMYMHA yIJIa, IJIOMAAb (PUTYPHL
Tema 6.4. 3agaun Ha TOCTPOCHHUE TEOMETPUUECKUX DUTYDP 13 2 0 0 4 11 TectupoBanue
LUPKYJIEM U JIMHEUKOM.
Beero | 401 54 22 0 32 347
@dopma UTOrOBOTO KOHTPOJIS 10 ydyebHomy 1uiany | 314. Ox3amen — 2,3,6 cemecTphl; 3a4éT — 4 cemecTp.

Hroro

4324. (12 3.e.)




2.2. Conep:kaHue OCHOBHBIX Pa3/1eJiOB U TeM JUCIHUILIHHBI

Ba3zosbiii pazgea Ne 1. JiieMmeHTBI aire0pbl, TCOPUU MHOXKECTB H
KOMOMHATOPUKH
Tema 1.1. IlonsaTHe MHOKecTBa. Onepanun HaJA MHOkecTBamu. PopmyJia
BKJIIOYECHUS M HCKIIOYCHUSA
CBeneHuss O ULeMAX W3YYEHHS JUCUHUIUIMHBL. [Ipeamer JQuCUHUILIUHBL
OnpeneneHue TMOHATUNA: MHOXECTBO, 3JIEMEHT MHOXECTBA, IOJMHOXKECTBO.
PaBenctBo MHOxecTB. KoHeunble 1 GeckoHeuHble MHOXeCTBAa. CriocoObl 3a/laHus
MHOXeCTB. Kpyrm Oinepa kak waremaruueckas Mozaenb. Onepanuu  Haf
MHOXKECTBaMH: OObEIUHEHHE, IMEpPEeCceueHue, pa3sHOCTh, JOMOIHEHHE, IEKapTOBO
npousBeneHue. dopmyna BKIOYEHHUS — HCKIOYeHus. OnpeneneHue NOHATUSA
«OTHOUIEHUS Ha MHOKeCTBe». CBOMCTBA U BU/JIbI OTHOLIICHHM. Pemnienue 3amay.
Tema 1.2. DsieMeHTBI aJre0pol: ajredpanydeckas onepaunus, ToxKIAeCTBA,
YPABHEHHUS M HEPABEHCTBA
CBeneHuss M3  HCTOpPUM  BO3HUKHOBEHUSI M TpeaMeTe  anreOpsl.
AnreOpaunyeckas omneparusi: OmnpeesieHre, CBOMCTBa M BUIbI. AnreOpandyeckue
BbIpakeHHsl. TOXKIIECTBO M TOXAECTBEHHbIE MpeoOpa3oBaHus. Jloka3zaTenbCTBO
TOXKJECTB. UNCIIOBbIE pAaBEHCTBA U HEpaBeHCTBA. CBOMCTBA YHCIIOBBIX HEPABEHCTB.
VYpaBHenue ¢ ogHou nepemeHHOW. Kopenb ypaBHeHMs. UTO 3HAUUT pEIIUTH
ypaBHeHue? HepaBeHCTBO C OfHOM mepeMeHHOW. YUTo 3HAauuT peluTh
HepaBeHCTBO?  JlokazarenbcTBO  anreOpamyeckux  HepaBeHCTB.  [loHsatue
PaBHOCUJIIBHOCTH YpaBHEHMHM U  HEpaBeHCTB. (OCHOBHBIE PAaBHOCHIIBHBIC
npeoOpa3oBaHusi ypaBHEHUH © HepaBeHCTB. O MeToAe MaTeMaTuyecKoro
MonenupoBanus. IIpumepsl ypaBHEHMI M HEPABEHCTB KaK MAaTeMaTH4eCKHX
MOJIEJIEN Pa3IMYHbIX PEAJbHBIX CUTyauni. Pemenue 3anay.
Tema 1.3. OcHOBHbIe KOMOUHATOPHBbIE KOHGUTYypanuu. MeToabl perieHust
KOMOMHATOPHBIX 32124
DKCKypC B UCTOPHIO BOSHHUKHOBEHMSI M pa3BUTUs komMOuHaTopuku. [Ipemmer
koMOuHaropuku. OrmpeneneHre KoMOuHaTOpHOW 3amaun. CrnocoObl HarIsAHOTO

NPEICTaBICHUS PEIICHUS] KOMOMHATOPHBIX 3a/1ad METOOM Iepedopa: ¢ MOMOIIBIO



Tabnmul, ¢ momoisio rpadoB. OCHOBHBIE MpaBWiia KOMOWHATOPHUKH: MPAaBUIIO
CyMMbl u mnpousBeneHus. KomOuHatopHble KoHGUTYypamuu HU (QOPMYIbI AJis
HOZICYETa YUClIa Pa3MEILEHH, COYEeTaHNH U MepecTaHOBOK (0e3 MOBTOPEHHN U C

MOBTOpPEHUSIMHU ). Perenre KoMOMHATOPHBIX 3a71ad.

ba3oBbiii pazaes Ne 2. OCHOBBI MATEMATHYECKOM JIOTUKHU
Tema 2.1. Anredpa BbICKa3bIBaHU I
[Ipenmer Maremaruyeckod joruku. CBelNeHUS! U3 HUCTOPUU CTAHOBIEHUS U
pa3BUTUA  MaTeMaTHM4eCKOM  JIOTUKW.  Bbicka3zpiBanus.  Onepanuu — Haf
BbICKa3bIBaHUSIMH. [IpumMepsl BbICKa3biBaHuW. PemieHne 3amady HA HAXOXKIACHHE
UCTUHHOCTHBIX 3HaueHUN BbicKasbiBaHUil. [lonste ¢opmynsl  anreOpbl
BbICKa3bIiBaHMi. PaBHOCHIIBHBIE (DOpMYJbl anreOpbl BbicKa3biBaHu. CBOMCTBa
OTHOILICHUS] «PaBHOCUIBHOCTHY». OCHOBHBIE paBHOCUJIBHOCTU. PelieHue 3aaay Ha
YCTAHOBJICHHE PABHOCUJIBHOCTU MEXIYy (QopMmyinamMu aireOpbl BbICKa3bIBaHHIA.
Jlornueckoe cneactBue (GopMmyi: ompenelieHue, MpuMmepsbl, cBoicTBa. I[IpaBuia
JIOTUYECKOTO0 BbIBOAA. I[Ipumepsl Ha TpUMEHEHHE MNpPaBUI BBIBOJA U JAPYTHX
CIIOCOOOB YCTAHOBJICHHS JIOTMYECKOTO BBIBOJA. METoA OT NMPOTHUBHOTO. AHaIu3
pacCy ICHUM.
Tema 2.2. DjieMeHTbI JIOTUKHU NPEINKATOB
Onpenenenne npenukara. Ilpumepsl. Onepanuu  Haa — OpeaUKaTamu.
KsanTopel. @opmynbl JTOTHKHM TpEAUKATOB. 3amMenieHue B (opmyne, mpuMephl.
PaBHocunbHble  (OpPMYSBI  JIOTMKM  NPEIUKATOB,  CBOWMCTBA, OCHOBHBIC
PaBHOCUJIILHOCTH. 3alUCh MaTeMAaTUYECKUX MPEIJIOKEHUHN B BUIAE (DOPMYIT JTOTUKH
npeaukaroB. JIoruueckoe CiaeCTBUE U aHAJIU3 PACCYKICHUIA.
Tema 2.3. AkcuoMaTu4ecKoe NOCTPOEHHE TEOPHH, JIOTHYECKasA CTPYKTYypa
TeopeM U CoCo0bI UX J0KA3aTeIbCTBA
MaremaTruyeckue NMpeaoKeHus: ONPEASICHHUE TTOHITUI, aKCHOMa, TEOpEMA.
Jlornueckasi ctpykrypa teopeM. HeoOxonumoe u 10cTarouHoe yciaoBue. MeTobl
JI0KA3aTeJIbCTBA TEOPEM: aHAIUTUYECKHUM, CHHTETUYECKHAM, METOM OT MPOTHUBHOTO.
O06 WCYUCIICHMH TIPeaUKaroB W (OPMalbHBIX aAKCHOMATUYECKHUX TEOPHUSX.

HenporuBopeunBocts hopMaIbHONH aKCHOMATHYECKOM TeOprH, TOJTHOTA.



Ba3zosbiii pazgea Ne 3. YncioBbie CHCTEMbI: MHOKECTBO HATYPAJIBHBIX YHCeJ
Tema 3.1. AkcuOMaTH4YeCKHI1 OAX0/ K ONPeAeJIeHUI0 HATYPAJIbHOIO YHCJIA U
JNeHMCTBUM HAJ HUMH

CBeneHMsl O MOHSTHM «4YUCIOBas cucrteMa». McTopus BO3HUKHOBEHMS
MOHATHSL  HATypAJIBHOTO  4YHuCla. AKCHOMAaTHYECKOE TIOCTPOECHHUE TEOpUHU
HaTypalbHbIX yuces. OTHOIIEHUE «HEMOCPEICTBEHHO CIIEN0BAaTh». AKCHUOMBI JIK.
[Inano. Onpenenenne HaTypaabHOro yucia. ClIoKEeHUE HaTypadbHbIX YUCE U €r0
CBOWCTBA. YMHOXEHUE HATypaJbHbIX YUCEI U €ro CBOMCTBA. YHOPSIOYEHHOCTH
MHO)KECTBA HAaTypaJIbHBIX YHCEJl. BbluMTaHWE W JElNEHHE HaTypaJIbHbIX YHCEIL
Merton Maremarndeckon HHAYKIUKU. Pemenue 3ana4.

Tema 3.2. TeopeTHKO-MHOKeCTBEHHBIH MOIAX0 K ONPeEAeJIeHUI0 HATYPAJIbHOTO0
YyycJia v AeiicTBUM HaJ HUMH

TeopeTnKo-MHOKECTBEHHBIM  CMBICA ~ HaTypallbHOTO  YHCJA, HYIS U
OTHOILICHHS «MEHbIIE». MHOXKECTBO LIEJIBIX HEOTPUIIATEIIBHBIX YHCENl U CBOMCTBA
apu(MeTHYeCKUx oOmepanuii Ha MHOXKECTBE LENbIX HEOTPUIATENbHBIX YHCEIL.
HarypanbHoe 4mMCIO Kak KOJIMYECTBEHHAs XapaKTEPUCTUKA MHOXKecTBa. CUerT.
TeopeTrko - MHOKECTBEHHBIN CMBICT apU(METHUECKUX ONEPALIUii U KX CBOMCTB.

Tema 3.3. HarypajibHOe YHCJI0 KaK Mepa BeJIMYUHbI. Bb10op 1eiicTBUI M UX

000CHOBaHNE NPH PEHICHNH TEKCTOBBIX 32/1a4 HIKOJbHOI0 Kypca MaTeMaTUKHU

HarypanbHoe unciio kak mepa BenuyuHbl. [[oHATHE CKATAPHON BEIIMYUHBI U
ee u3MepeHue (YUCICHHOE 3HAYCHHE BEJIMYMHBI). EJAMHUIBI  BEJIUYUH.
OpHOpoIHbIE U PA3HOPOAHBIE BEIMYMHBI. BenuuuHbBI, U3y4aeMble B Ha4aJIbHOU
mkosie. [lonarue «3amada». Buasl 3agau. CtpykTypa TEKCTOBOHM 3amauu. Beioop
NEUCTBUN U X 000CHOBaHUE MPU PEIIEHUH TEKCTOBBIX 3a7ay.

Ba3zosbiii pazaea Ne 4. JiieMeHTBI TEOPUH YHUCe
Tema 4.1. Uto Takoe 4uc/10? 3anUCh HeJIbIX HEOTPULATEIbLHBIX YHCEJI.
Cucremsl cuUMcJICHHS.

CBenieHUsT U3 UCTOPUM BO3HUKHOBEHHUS W PA3BUTUSL TMOHSITUS «UYUCIIO.

CBeneHusi 0 MPOUCXOXKICHUN JECATUYHOW CUCTEMBI CUMCIIEHUS U IPYTUX CHUCTEM

CUHCJICHHUA. HOSI/IHI/IOHHBIe u HCIIO3MIIMOHHBIC CHUCTEMBbI CUHUCJICHHA.



ApudmeTnueckue ASHCTBHS B pa3IUYHBIX cucTeMax cuucieHus. [lepeBon umcen
U3 OIHON CHCTeMbl B APYryr0. AJTOPUTMBI apUPMETHUECKHX IEHCTBUI Hax
YHCJIAMH B IECITUYHON CUCTEME cuMciieHus. Pemenue 3anay.
Tema 4.2. Jle1uMOCTb LeJbIX HEOTPHUATEIBHBIX Ynces. CBOMCTBA 1
NPU3HAKH JeJUMOCTH LEeJIbIX YHCel.

OO0 OTHOLIEHUH AETUMOCTH Ha MHOXKECTBE LIEJIbIX HEOTPULATEIbHBIX YHCEIL.
CBolicTBa M MPU3HAKU JIETUMOCTH LEbIX yucen. [lenenue ¢ octatkoM. Pemenue
3az1a4.

Tema 4.3. HOIl u» HOK. IIpocTblie u cOCcTaBHbIE YHCJIA.

HO/l u HOK. Anroputm EBkinaa. B3auMHO npocThle 4Kciia U UX CBOMCTBA.
IIpoctele U cocraBHble uncia. OCHOBHOE CBOMCTBO IPOCTBIX YMCEIL
beckoHeyHOCTP MHOXKECTBAa MNpOCThIX uHcen (teopema EBknmpa). Kpurepuii
npoctoTel uucia. Pemero Oparocdena. OcHoBHas Teopema apu(pMETUKU U

cleacTBus U3 Hee. PemieHue 3amad.

ba3sosslii pazgea Ne 5. Paciuupenue MHOKeCTBa HATYPaAJIbHBIX YHCE
Tema 5.1. O pacliupeHUN MHOKECTBA HATYPAJbHBIX Yuces. [lousitue gpoodm.
3agaum Ha YacTH.

CBeneHuss 0 paclIMPEHUMM MHOXECTBA HarypaidbHbIX uwncen. l[loHsTue
MOJIOXKUTENILHOTO  PallOHAJIBHOTO 4YHUCIa U OOBIKHOBEHHOW ApoOu. Buabl
OOBIKHOBEHHBIX JApoOeld M UX TeoMeTpuueckas uHreprnperanus. OCHOBHOE
CBOMCTBO JpoOu PaBeHCTBO U cpaBHeHHE JpobOeit. 3amaun Ha dacTu. JlehdcTBus ¢
npobsmu. CMemannble yncaa. Onepanuu Hajl CMEeIIaHHbIMU ynciaaMu. [Ipumepsl.

Tema 5.2. IlonsaTHe HecATHYHOM APOOH. /[eliCTBHA C AeCATHYHBIMHU APOOSIMH

[ousiTue KOHEYHOU AECATUYHOU IpoOu. CBONCTBA KOHEUYHBIX JIECATUUYHBIX
npobeit. CpaBHeHHE AeCATUYHBIX npoOed. OxpyrieHue uyucen. JlecsaTudyHbie
NPpUOIMKEHUST OOBIKHOBEHHBIX —ApoOed. Apudmernyeckue omnepanudd Haj
KOHEYHBIMM  JIECATHYHBIMU  Jpo0sSiMH M uX cBoicTBa. IIpencrasnenue
OOBIKHOBEHHOM JApoOU B BUJE KOHEUHOM necatnyHou. [Ipumepsr.

Tema 5.3. IIpoueHTHI M PONOPUUM. 3212494 HA MPOLEHTHI U MPONOPIUU

ITonsTue IMpOLCHTA. 3az[aq1/1 Ha HAXO0XXACHUC ITPOLCHTA OT YMUCJIA. 33[[21‘-11/1 Ha



HaXOXJCHUE YHUCIIa MO €ro MpOIEHTaM. 3aJladyd Ha HAXOXKJICHUE MPOLEHTHOIO
otHomieHus. [lonstue o mpsmMoit U oOpaTHON MPOMOPIIMOHATIHLHONW 3aBUCHUMOCTHU
Mexay BennunHamu. [loHstue nponopuuu. OCHOBHOE CBOWCTBO IPOMOPLIHH.
3agauv Ha NPONOPIMOHAIBHOE AesieHue. Perenue 3aaay.
Tema 5.4. IlonsiTue 6€CKOHEYHOM TeCATUYHOM NMEPHOANYECKOI TpoOH.

Ilonsarue OECKOHEYHOU JIECATUYHON MIEPUOINYECKOMN poOu.
[IpeobpazoBanne OOBIKHOBEHHOW JpoOM B  OCCKOHEUHYIO  JIECSITHYHYIO
NepUOANYECKyl0 Jpo0b U oOpatHo. [loHATHE HppaIMOHANBHOIO YHCIIA.
JlelicTBUTENbHBIE YHMCIAa M HMX TeoMeTpudeckas wuHTepnperanus. CBoicTBa

MHOKECTBA JIEUCTBUTENBHBIX yucell. [Ipumepsl.
basoBbiii pazaesn Ne 6. 'eomeTprueckue (purypbl 1 BeJUYHHBI

Tema 6.1. Bo3HUKHOBeHMe ¥ PA3BUTHS T€OMETPHH.
CBeneHuss U3 HCTOPUM BO3HUKHOBEHUS U pa3Butus reomerpun. O

reoMeTprun JloGaueBCKOTO M aKCMOMATHKE €BKJIMJIOBOM rcoOMCTpPHUH.

Tema 6.2. OcHOBHBIE reoMeTpUYecKHe (PUTyPbI HA MJIOCKOCTH, X CBOICTBA H
npu3Haku. [locTtpoenne reomerpuyecKux (pUryp Ha mJIOCKOCTH.

O mnoustue «reomerpuueckas ¢urypay. Touka, mnpsiMasi, IUIOCKOCTb.
B3anMHOe pacnonokeHne OpsAMBIX  HAa  IUIOCKOCTH. [lapamnenbHble  H
NEPIEHANKYISIDHBIE TPSMBIE MX CBOWCTBA W IPU3HAKUA. YToi. Buael ymios.
buccekrpuca yrmma. CBefeHuss 0 NpONOPLUOHAIBHOM JIEJIEHUU OTpe3Ka (Teopema
daneca).

[loHsiTME  BBINYKJIOIO  MHOIOYIOJIbHUKA. BHABl ~ MHOIOYTOJIBHUKOB:
TPEYTOJbHUK, apajljieiorpaMM, poMO, MPSIMOYTOJIbHUK, KBaIpaT, TPareLus.

OxpyxHOCTb U Kpyr. Onpenenenne, 1yra OKpy>KHOCTH, BIIMCAHHBIE U

LHCHTPAJIBHBIC YITIbI, CCKYIIHUC WU KAaCaTCIIbHBIC K OKPYXKHOCTH, UX CBOMCTBA.

Tema 6.3. 'eomeTpuyeckue BeJTUHYMHBI: AJIMHA 0TPE3Ka, BeJIMYMHA YIIIAa,
JIoIAaaAbL Gpurypni

JlinHa oTpeska u ee u3MepeHue. Bennunna yrna u ee usMmepenue. Ilonstue



wioniaau Gurypsl u ee usMepenue. [lnom@aab MHOTOYTONbHUKA U €€ U3MEPEHHE.

PaBHOBenMKue M paBHOCOCTaBIEHHBIE (pUryphl. J[JTMHA OKPYKHOCTH U TUIOUIANb

Kpyra.

Tema 6.4. 3agaun Ha MOCTPOeHHeE reoMeTPUIeCKUX QUIYP HUPKYJIEeM U
JIMHENKOoM.
[TocTpoeHne MTMHENKOU, IUPKYJIEM, LIUPKYJIEM U JIMHEMKOM, ATAIlbl PEUICHUS

3aJ1a4 Ha IMOCTPOCHHC. 3J'ICM€HTapHBI€ 3aJ1a4M Ha IMOCTPOCHHUC.



2.3. MeTonn4yeckue peKOMEHIAUMHU M0 OCBOEHHUIO TUCHHUILIMHBI
Pexomenpanum aJ151 o0ydyaronierocsi mo padore Ha JeKIUAX

C0BO «JIeKUus» MPOUCXOIUT OT JIATUHCKOTO «lection» - urenue. B nonstue
JICKIIMU BKJIAJBIBAETCS JIBa CMBICIIA: JIGKIMS KaK BUJ Y4€OHBIX 3aHATHUH, B XOJAE
KOTOpBIX B YCTHOH (popMe mpenojaBaTeieM H3/1araeTcsl NPeAMET, U JEKIUs Kak
cnoco0 mojauyuM  yd4eOHOro  marepuaja IyTeéM  JIOTHYECKHM  CTPOMHOTIO,
CHUCTEMAaTHYECKH IOCIIETOBATEIBLHOTO U SICHOTO U3JI0KEHUS.

Kak npaBuio, nexuus conepXuT Kakou-imbo o0beM HaydHOW HMH(pOpManuu,
UMEET OINPEACICHHYIO CTPYKTYpy (BBOJHYKO YacTb, OCHOBHOE COJEp>KaHHE,
00001IEeHNs, NPOMEKYTOUHbIE M MTOTOBBIE BBIBOJBI M JIp.), OTpaxkaer
COOTBETCTBYIOIYK0 HJIEI0, JIOTHKY PAaCKpBbITHS CYIIHOCTH pPacCMaTpUBacMbIX
spieanii. [lo cBoemMy Xapaktepy W 3HAUYMMOCTH cooOImaeMas Ha JICKIUH
uHpopManusi MOXKET ObITb OTHECEHAa K OCHOBHOMY Marepualy U K
JOTIOJIHATEIIbHBIM CBEICHUSM.

[Tocemenue cTyneHTaMu JEKIIMOHHBIX 3aHATHI — JIeJI0 KpaitHe HeOOX0ANMOeE,
INOCKOJIBKY JIEKIIMM JalT OOILIyl0 OPUEHTHUPOBKY B TEME U PACKPBIBAIOT
COZIEPKAHNUE TACLUIUIMHBI.

B xozxe nexkumu 1ose3sHo BHUMATENIBHO CIECIUTh 33 PACCYKICHHUIMU JIEKTOPA,
BBIIIOJIHSAS TPEIaraéMble UM MBICIUTENBHBIC ONIEpPallii U CTapasCh IaTb OTBETHI
Ha NOCTAaBJICHHBIE BOIIPOCHI, KaK TOBOPSAT, CIYIIATh aKTWUBHO, BECTU BHYTPEHHHU
MBICIIEHHBIA Juanor ¢ jekrtopoM. Ilpu stom cnemyer BelpabareiBaTh y ceds
KPUTHYECKOE OTHOILIECHHE K CYIIECTBYIOIIMM HAy4YHBIM IIOJIO)KEHUSAM, IIBITAThCA
CaMOCTOSITEJIBHO BHUKATh B CYIIHOCTb M3Yy4aeMOIO U CTPEMUTHCS OOHapyKUBaTh
UMEIOLINECS] HECOOTBETCTBUS MEXKIY TEM, UTO HAOJIONAETCA HA MPAKTUKE, U TEM,
YTO 00 3TOM rOBOPUT TEOPHUSL.

Jlexuus SBISAETCA HMCXOAHBIM JTAllOM B OBJAJACHUM HAYyYHBIMM 3HAHMSIMMU.
UroObl MaKCHUMaJbHO HCHONB30BaTh €€ B Y4eOHOM Tmpolecce, HEOOXOIUMO
HAy4YUThCS 3alHCHIBaTh (KOHCIIEKTHPOBATh) JIeKIMH. Kparkue 3anmucu JeKIWi,
KOHCIIEKTUPOBAHME MX IIOMOraeT YycBoWUTh Marepuan. KoHcmekr sBisercs

IMOJIC3HBIM TOI'ld, KOrAa 3allMCaHO CaMOC CYIIICCTBCHHOC, OCHOBHOC.



3anucu Mo XOAy JIEKIUH JOJIKHBI OBITh B IEJIOM JIOCTAaTOYHO IMOJHBIMH IO
COZIEPKAHUIO, YIOOHBIMU JJISl TIOCIEAYIONIEH paboThl U SKOHOMHBIMU IO TEXHUKE
BBITIOJHEHHUS.

[TonmHoTa coxepkaHUsl 3HAHUN O3HA4aeT HAJIMYUE B HHUX OCHOBHOTO
TEOPETUUECKOr0 Marepuaja U oOLUX CBEACHUN MO pa3bsCHsIeMOMY Bompocy. Bee
CYLIECTBEHHbIE MOMEHTHI JIEKIIUM JIOJKHBI OBITH 3allMCaHbl C MaKCHMaJbHOU
TOYHOCTBIO U ITOJTHOTOM.

JUia yckopeHusi Ipoliecca KOHCIIEKTHUPOBAHUS PEKOMEHIYETCs, UCXOnsd W3
CBOMX HMHIUBUAYAJIbHBIX OCOOCHHOCTEH, BBIOpATh CUCTEMY BBINIOJIHEHUS 3arucen
Ha JICKIUIX, UCTONB3yd YIOOHbIE AJisi ceOsl YCIOBHbIE O0O3HAYEHUS OTIENIbHBIX
TEPMHUHOB, HanOoOJee pPacIpOCTPAHEHHBIX CJIOB WU TOHATUN, TaK HAa3bIBAEMYIO,
COOCTBEHHYIO «MapKorpauio» - CHCTEMY CHEHUATbHBIX YCIOBHBIX 3HAYKOB,
CHUMBOJIOB, COKpAILIEHUH CJIOB.

PaboTta Haj KOHCIEKTOM JIEKIIMU HE 3aKaHYMBAETCSI Cpa3y MOCIIE JIEKIIMOHHBIX
3ansTuil. OHa OymeT 3aBEpIICHHOHN, €CIM CTYACHT MOBTOPUT HU3JIOXKEHHBIA B
KOHCIIEKTE MaTepuaJl; BBIHECET HEMIOHATHBIE MOJIOKEHUS B COAEPYKAHUU JIEKIIMM Ha
MOJISl KOHCIIEKTa M YTOYHUT MO APYTUM MCTOUHUKAM; JOTMOJHUT KOHCHEKT JIEKIIUU
IPONYIIEHHBIMUA (pa3aMu, CIOBAMHU, MOJNb3YSACh MarepuallaMd W3 CIELUAIbHOU
JUTEPaATypbl; OQPOPMHUT KOHCIEKT TEXHUYECKH, IPOU3BENS IOAUYEPKUBAHUS,
HaMmeuas IJIaBHble BOIPOchl. Pexomennyercs amns 6osee 3pPpexTuBHONM MpopadbOTKU
JICKITMOHHOTO MaTepuaya JIONOJHUTEIBHO BBECTH COOPHUK (Cl08apb) NOHAMuULL,
BBIIETISIE B HEM /ISl KaX/JIOr0 HOBOTO TOHSATHS €ro OIpeleieHHe, CBOICTBA,
NpU3HAKHU, BUABI, IPUMEPHl WIH KOHTPIPUMEPHI U T.I. IMEHHO Takas cephe3Has,
KpONOT/IuBasi paboTa C JEKUMOHHBIM MaTe€pHaioM IMO3BOJUT IIyOOKO OBJIAAEThH
3HAHUSMHU.

TpaguunoHHass By30BCKas JIEKLMS, Ha KOTOPOHM MPENOJHOCHUTCS WU
oOBsICHsIETCST TOTOBas MHGpoOpManus, MOAJeXallas 3allOMUHAHUIO, OOBIYHO
Ha3bIBaeTCsl MHPOpPMALIMOHHONW. Buasl nexuuit MoryT ObITh pazHooOpa3HbiMu. Mx
BbIOOpD 3aBHCUT OT CHEUM(PUKK MpenojaBaceMoOld Y4YeOHON JUCUUIUIMHBI U

KOHerTHOﬁ TCMBbI JICKIIHUH.



Pexomenganum s oﬁyqalomerom no paﬁoTe HA NPAKTHYCCKHUX 3AaHATUAX

IIpakmuueckue 3auamus - 3TO 3aHATHS, NPOBOAUMBIE IOJ PYKOBOJICTBOM
npernojaBaTesis B y4eOHOM ayIUTOpUM, HalpaBieHHbIE Ha YyNIyOJeHUE U
3aKpEIICHHE HAyYHO-TEOPETUUECKUX 3HAHUM, IPHUOOPETEHHBIX HA JIEKLHIX WM C
MOMOIIBI0 y4€OHUKOB; Ha (OPMUPOBAHUE YMEHUN U HABBIKOB B IMPUMEHEHUU
3HAaHUN W OBJAJICHUE OIPEACIICHHBIMU METOJIaMU CaMOCTOSATEIbHON padoThl U
HaBbIKAMH NMPO(PECCUOHATBHON AESITEIbHOCTH.

Paznuuue mexny CEMUHAPCKUMH M MPAKTUYECKUMHU 3aHATHSAMU COCTOWUT B
TOM, YTO Ha MEPBbIX PACCMATPUBAIOTCS, KaK IMPABUIIO, TEOPETUUECKHUE BONPOCHI, A
Ha BTOPBIX YCBAaWBAKOTCSA 3HAHMS IPEUMYILIECTBEHHO IPUKIAJHOTO XapakTepa,
NpUOOPETAIOTCA MPAKTUYECKUE HAaBBIKM B XOJ€ PEHICHUS 3a]ad, BbIOJHEHUS
71a00paTOPHBIX, KOHTPOJIBHBIX MMUCHMEHHBIX Pa0O0T, TPEHUPOBOYHBIX YIIPAKHCHUH,
HaAOJIIOZICHUH, SKCIIEPUMEHTOB, BBITIOJHEHUS TUIIOBBIX PACUETOB U JIp.

OPbheKTUBHOCTh NPAKTUYECKUX 3aHATHH, TNPEXIE BCEro, 3aBUCUT OT
MOATOTOBKM K HUM CTYJEHTOB, MX BHUMATEJIbHOCTH M aKTUBHOCTU B XOJI€ CAMMX
3aHSATUH, TBOPUECKOTO OTHOILIEHUS K BBIMOJHEHUIO YYE€OHbIX 3aJlaHuid U
pekoMeHauui npenoaasaTenei. llepen mNpakTHUECKUM 3aHATHEM  CIEAYET
W3YYNUTh KOHCHEKT JIEKIIMM M PEKOMEHJOBAaHHYIO MPENOJaBaTENEM JIUTEPATYPY,
oOpamass BHUMaHUE HAa NPAKTUYECKOE TMPUMEHEHHE TEOpPUU M Ha METOJUKY
pelieHrs TUMOBBIX 3a/ay.

Ha mpakTudyeckoM 3aHATHM TJIABHOE - YSICHUTH CBSI3b PEIIAEMBIX 3a4ad C
TEOPETUYECKUMH MOJOKEHUsIMHU. [Ipyu peleHny NnpeyiokKeHHON 3aauyd HYKHO
CTPEMUTHCSI HE TOJIBKO MOJYIUTh MPABUIILHBIN OTBET, HO U YCBOUTH OO METOT
pelieHus No100HbIX 3aj1ay.

Pewrenne 3amauu, BBINOJHEHUE YIPAXXHEHUH HAJ0 HAYMHATh C YETKOIrO
ySCHEHHUS YCJIOBUSL W TpeOoBaHWM 3anaHus. BosHuKaroume TPyIHOCTH TIpU
peleHun 3a7a4 U APYruX MPaKTUYECKUX padOT 4YacTO BBI3BAHBI HE CTOJIBKO
OTCYTCTBHEM JIOJUKHBIX YMEHHH, CKOJBKO HEBHHMMATEJIIBHOCTBIO K YSICHEHUIO
CMBICJIA YCJIOBUS 33a4 WJIW YIIPAXKHEHHUS, @ TOPO U HETIOHUMAaHUEM TOTO, B UEM

COCTOUT 3aaaHUC.



[Ipu pemiennu 3a1a4 pEKOMEHAYETCS CIEAYIOIIMUN aNrOPUTM JE€HCTBUM:

1. «IIpaBuUIBHO MOHATH YCIOBHE 3a4a4¥ — 3HAYUT HA MOJIOBUHY €€ PELIUTH).
BbIICHUTH UCXOJHBIE TaHHBIE JUJIS PEIICHUs 3a/lauM (4TO JaHO) U 4TO Tpedyercs
IIOJIyYUTb B PE3YJITATE PELLICHUS.

2. Teopetnueckas 6aza peuieHus (KaKue 3aKOHBI U MOJOKEHUS TOJKHBI OBIThH
IMPUMEHEHBI NPU PEIICHUH ).

3. O6muii mian (mocae10BaTeIbHOCTh) PEIICHHUS.

4. OdopmieHue perieHus.

5. 3anuce NOJIy4EHHOIO pe3yibTaTa v €ro aHaJlus3.

Jns BeneHus 3amMceld Ha MPAKTHUYECKUX 3aHATHUSX OOBIUHO 3aBOJST
OTZIENBHYIO TETPAIb MO0 KAKI0W Y4eOHOU JTUCHUTIIIMHE.

Jlornueckas CBA3b JIEKIUN U NPAKTUYECKUX 3aHATUHN 3aKIIFOYAETCSA B TOM, 4TO
uHdopMaIus, MoTydyeHHass Ha JIEKI[UHU, B MPOIECCE CaMOCTOSTENIbHOW paboThl HA
MPaKTUYECKOM 3aHSITHUM OCMBICIMBAETCA U IepepadarbiBaeTcs, MPU MOMOIIU
IpenoAaBaTesiss aHAIM3UPYETCS OO0 MENbYallliuX MOAPOOHOCTEH, MOCIe Yero

IPOYHO YCBaMBAETCSI.
PexomMenanuu A5 00y4a0uierocsi no pa3padorke onmopHOro KOHCMEKTa

Panmmonanenass u sddexktuBHas nepepaboTka ydeOHOro Marepuala
BBITIOJIHSAETCSI 32 CYET BBIWICHEHHMS B €ro COJEP’KAHUM CMBICIOBBIX €IMHHUIIL,
CBEpThIBaHMS MX M I[epeBoJa Ha OOpa3HbIi $3bIK B CHUMBOJMYECKOW WU
rpaduueckoii ¢opme. Cpenu pa3nUyHBIX BHUJIOB TpadruecKoro MoJEIMpOBaHUA
yueOHOI nH(pOpPMALIUH, BBACTSIOT— OMOPHBI KOHCIEKT — KaK CHCTEMY OIOPHBIX
CUTHAJIOB B BUJIE KPATKOTO ycia0BHOro koHcnekra (B.®. [laranos).

Memoouxa nocmpoeHus OnopHuIX KOHCNEKMO8:

O OIpeneauTb 00beM H3JIaraéMoro Marepuasna, UCIOoIb3yeMOro JIJIsi OOPHOTO
KOHCTIEKTA;
O Ppa3AeNuTh 3TOT MaTepHUall HA OCHOBHBIE OJIOKH;

O BBLICIIUTb B HUX OCHOBHBIC OIIPCACIICHUA 1 TC3UCHI,



O TPOAYMaTh OTPAKECHHE ITUX OMPENCICHUN WM TOHSITHI B BHUJE OMOPHBIX
CHUT'HAJIOB;

O BHECTH HX B CXeMy OJIOKa;

O 0003HAYUTh B3aMMOCBSI3H MEX]y OIMOPHBIMH CHUTHAJaMU BHYTPH KaXKIOTO
0JI0Ka;

O O00O03HAYUTh B3aUMOCBS3b MEXKIYy BCEMH OJOKAaMH TEOPETHYCCKOTO
MaTepuana;

O BBIHECTH YCJIOBHBLIC 0003HaUYCHHUS 3a MMpEACibl OIIOPHOI0 KOHCIICKTA.
Pexomenaanmuu 1.1 oﬁyqammerocsl IO MOATOTOBKE K 3a4€Ty U IK3aMCHY

3ader/3K3aMeH — 3TO DNIyOOKas HTOroBash MpPOBEpPKa 3HAHWUN, YMEHHI,
HaBBIKOB U KOMIIETEHIIUI 00y4Yaronmnxcs.

K cmaue 3adera/sk3ameHa JOMYCKAIOTCS  OOydalomuecs, KOTOPHIC
BBITOJIHWIIM BeCh 00BbEM pabOTHI, MPEIYCMOTPEHHBIM y4eOHOM mporpamMmoil mo
JTUCLUTUIMHE.

Opranm3anus TOATOTOBKH K 3aueTy/’K3aMeHy Cyry0o WHIMBHIyaJIbHA.
HecmoTpst Ha 3TO, MOKHO BBIJICJIUTH HECKOJIBKO OOIIMX pallMOHAIBHBIX MPUEMOB
MOATOTOBKH K 3a4€Ty/9K3aMEeHY, IPUTOIHBIX JIJIsi MHOTUX CITy4aes.

[Ipu noxaroToBke K 3adeTy/PK3aMEHY KOHCHEKThl Yy4eOHBIX 3aHSATHHA He
JIOJDKHBI SIBIATHCS €IMHCTBEHHBIM MCTOUYHUKOM Hay4yHOl mH(popmanuu. Cremyert
00s13aTeNbHO  TOJB30BAThCA  APYTUMU  y4eOHBIMU  pecypcamu, y4eOHBIMU
O0COOUSAMH, CTIEUAIBHON yueOHO-METOAMYECKON JINTEPATypPOil.

VYcBoenue, 3akperuieHHe W 0000IeHue y4eOHOro Marepuana CleayeT
IPOBOAMTH B HECKOJIBKO JTAIOB:

a) CKBO3HOE (TeMa 3a TEeMOI) MOBTOPEHHE IOCIIECAOBATEIbHBIX YacTel
IVCHUTUTMHBI, WUMEIOMIUX OJM3KYI0 CMBICIOBYIO CBSI3b; IMOCIE KaXKIOW TEMBI —
BOCTIpOM3BEIeHHE Y4eOHOro Marepuasa 1o MaMaTh ¢ UCTIOIb30BaHHEM KOHCIIEKTa
U MOCOOMH B TeX CilydyasiX, KOIJIa YTO-TO emié HE YCBOEHO; MPOXOKICHHE TaKUM
o0pa3om Bcero Kypca;

0) BBIOOPOYHOE MO OTACIBHBIM TE€MaM M BOIPOCAM BOCIPOU3BEICHUE



(MBICJICHHO WM MyTEM 3allMCH) y4eOHOro Marepuasa; BBIACICHHE TEM WU
BOIIPOCOB, KOTOpBIE €UI€ HE JTOCTATOYHO YCBOEHBI WJIM IMOHATHI, U TOrO, YTO YK€
XOPOIIO 3alIOMHUJIOCH;

B) IIOBTOPEHHWE U OCMBICIMBAaHUE HE YCBOEHHOIO Marepuaja U
BOCIIPOU3BEAEHHUE €T0 IO MaMsITH;

') BBIOOPOYHOE ISl CAMOKOHTPOJISI BOCIIPOU3BEICHUE 110 MaMsITH OTBETOB Ha
BOIIPOCBL.

[loBTOpsITE CHENyeT HE OTHEIbHBIE BOIPOCHl, a TEMblI B TOH
NOCJIEIOBAaTEIbHOCTH, KaK OHU H3J1arajuch JIEKTOPOM. OJTO 00€CHeunBaeT
NOJIyYEHHE LEJBbHOIO TMpPEACTaBICHUS 00 M3YyYEHHOM JHCLUUIUIMHE, a He
OTPBIBOYHBIX 3HAHUU 10 OTAEIBbHBIM BOIIPOCAM.

Ecnu B XoJ€ MOBTOPEHUS] BO3HUKAKOT KAaKHE-TO HESICHOCTH, 3aTPyJHEHUS B
MNOHMMAaHUM ONPEACIIEHHBIX BOMNPOCOB, HUX CJIEAYET BBINUCATH OTHAEIBHO U
CTPEMUTBCS HAWTHU OTBETHl CAMOCTOSITEJIbHO, MOJIb3YSACh KOHCIEKTOM JIEKUWWA U
autepaTtypoi. B Tex ciydasix, Korja 3Toro cueiarb He yaa€rcs, Hao o0palarbes
3a MOMOIIBIO K MPENOJaBaTEeI0 Ha KOHCYJIBTAllMU, KOTOpas OObIYHO MPOBOIUTCS

nepes 3a4€TOM/9K3aMEHOM.



3. KoMnoHeHTbl MOHMTOPHHIA Y4eOHbIX JOCTHKEHHIT 00y4aromerocst

3.1. TexHosioru4yeckasi KApTa peiTHHIra AUCHUIIHHBI

«MATEMATHUKA»
Hanmenosanue Hamnpasnenue noAroToBKY U YpOBEHb KonmmgecTBo 3a4eTHRIX
MCIIATUIMHBI obOpazoBanus. HanMeHnoBaHue MporpaMMbl €IMHMI]
Maremarnka 44.03.01 Ilemarornueckoe oOpazoBaHue 12

(c mBymMs IpOHIISIMH TIOATOTOBKH),
HaIpaBJICHHOCTH (MPOGHIIH)
00pa3oBarenbHOIN MPOrpaMMBbI:
Hauanbnoe oOpa3oBanue (3a0uHas
dbopma oOydeHus)

CMexXHbIe TUCIUIUIMHBI 110 Y4eOHOMY IUIaHy

[TpenmiecTByrolye: MIKOIBHBIM Kype MaTeMAaTUKN; OCHOBBI YU€OHON AESITeIbHOCTH CTYACHTa

[Tocnenyromue: OCHOBBI MaTeMaTHUYeCKOW OOpaOOTKM HHQOpMAIMK; METOAUKAa OOydYeHUS

MareMaTuKe
BA3OBBII PA3IEJ Ne 1
dopma paboThI KonmuecTso 6amnoB 17 %
min max
Texymas pabora Pabora Ha npakTHYeCKOM 3aHSATUU 9 15
[Tpomexyrounsiii | Jlomamnss padora 18 30
KOHTPOJIb CocraBneHue OMOpHOTO KOHCTIEKTa 3 5
Hrorosrri TectupoBanue 15 25
PEUTHHT-KOHTPOJIb
OK3ameH 15 25
Utoro 60 100
BA3OBBIN PA3JIEJT Ne 2
®dopma paboThI KonmnuecTso 6amnoB 16 %
min max
Texymas pabora PaboTa Ha MpaKTHYECKOM 3aHITHU 9 15
[TpomexyTouHbIH Jlomamnss pabota 18 30
KOHTpPOJIb CocraBiieHHe OIOPHOTO KOHCIIEKTa 3 5
Hrorobiid TectupoBanue 15 25
PEUTUHT-KOHTPOJIb
Konrtponwshas pabora 15 25
Uroro 60 100

BA3OBBII PA3JIET Ne 3

®dopma paboThI

Komnuectso 6amios 17 %




min max
Texymas pabora PaboTa Ha MpaKTHYECKOM 3aHITHH 9 15
[Tpomexyrounbiii | Jlomamnss padora 18 30
KOHTpPOJIb CocraBiieHHe OIOPHOTO KOHCIIEKTa 3 5
Hrorossrit TectupoBanue 15 25
PEUTHHI-KOHTPOIb | DK3aMeH 15 25
Uroro 60 100
BA3OBBIN PA3JIEJT Ne 4
®opma paboThl KomnnuectBo 6amnos 16 %
min max
Texymas pabora PaboTa Ha MpaKkTHYECKOM 3aHITHU 9 15
[Tpomexyrounbiii | Jlomamnss padora 18 30
KOHTpPOJIb CocraBiieHHe OIOPHOIO KOHCIIEKTa 3 5
Hrorossrit TectupoBanue 15 25
PEUTUHT-KOHTPOJIb | 3ader 15 25
Uroro 60 100
BA3OBBII PA3JIET Ne 5
®opma paboThl Komnnuectso 6amnos 17 %
min max
Texymas pabora Pabora Ha npakTUYeCKOM 3aHSATUU 9 15
[Tpomexyrounsiii | Jlomamnss padora 18 30
KOHTPOJIb CocraBneHue OMOpHOTO KOHCIIEKTa 3 5
Hrorossrit TectupoBanue 15 25
PEUTUHT-KOHTPOJIb | DK3aMeH 15 25
Utoro 60 100
BA3OBBII1 PA3JIEJ Ne 6
®opma paboTs KonmuecTso 6amnoB 17 %
min max
Texymas pabora Pabora Ha npakTUYeCKOM 3aHSATUU 9 15
[TpomexyTouHbIH Jlomamnss pabota 18 30
KOHTPOJIb CocraBneHue OMopHOTO KOHCIIEKTa 3 5
Wrorosslit TectupoBanue 15 25
PEUTUHT-KOHTPOJIb | DK3aMeH 15 25
Utoro 60 100
UTOT'OBBIN PA3JIE]
Coneprxanue ®opma paboThI KonmuecTso 6amioB 0 %
min max
Pazmen 1 — 60 100
Paznmen 2 — 60 100
Paznen 3 — 60 100

100

100

100

100



Paznen 4 — 60 100
Paznen 5 - 60 100
Paznen 6 — 60 100
Uroro: (cpennee apupmeTniecKkoe mecTy pas3iesion) 60 100
JIOTTIOJTHUTEJILHBIN PA3JIE]T
bazoBbrit dopma paboTHI KonmnuecTso 6amnoB 0%
MOJYITb/ min max
Tema

— — 0 0

— — 0 0

Uroro 0 0
OO0111e€ KOITMYECTBO 0AJUIOB 110 AUCIIUILINHE min max
(o utoram M3y4deHHUs BceX MOMyJeH, 6e3 yuera JOMOTHUTETHLHOTO 360 600

pasnena)

CooTBeTcTBHE PEHTHHIOBBIX 0AJUIOB M aKaJeMU4€eCKON OLeHKH

OO6miee KOMMYEeCTBO HAOPAHHBIX OAJITOB AxaieMuueckas OorjeHKa
60 — 72 3 (yIOBIIETBOPUTEIHHO)
73 — 86 4 (xoporo)
87-100 5 (OTIIMYHO)




MUHUCTEPCTBO HAYKU U1 BBICIHIET'O OBPAZOBAHUSA P®
benepasibHOE TocyIapCcTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BbICIIero oOpazoBaHus «KpacHOSpCKUi roCy1apCTBEHHBIN Me1aroruyecKui

yauBepcuteT uM. B.I1. ActadnreBay
(KT'ITY um. B.II. Actadnesa)

Kaq)enpa CCTCCTBO3HAHMA, MAaTCMAaTUKH U YaCTHBIX MCTOJHUK

YTBEPXJIEHO OLJOBPEHO
HAa 3ace/laHuu Kadenpsl HAa 3aCeJaHMU HAyYHO-METOIUYECKOIO
npotokoin Ne 8 COBETa CIENHMAIBHOCTA  (HampaBiIeHUs
oT «16» mas 2016 . MOJITOTOBKH ), MPOTOKOJ Ne 6
3aBenyromuii kKadeapoi ot «23» mas 2016 1.

. o [Tpencenarens HMCC(H)
[ankoBa E.C.  ##iwastz- ,

Hyna U.B.

®OHJ ONEHOYHbBIX CPEJICTB
JUJISL TPOBEACHUS TEKYIIET0 KOHTPOJISI M IPOMEKYTOUYHON U UTOTOBOM aTTeCTalluu
00y4Jarouxcs Mo AUCIUTIIINHE

MATEMATHKA

Hanpagsnenue noarorosku: 44.03.01 Ilenarornueckoe o6pa3zoBaHue
HaNpaBJIeHHOCTH (IPpOorIIb) 00pa30BaTENBLHOM MPOTPAMMBI:
HavansHoe obpa3oBanue

Keanuduxkanus: 6akanaBp

CocraBurenu: Tumodeena H.b., Kanauera C.H., Keits M. A.



DKCIIEPTHOE 3AKJIIOYEHUE HA ®OHJ] OLIEHOYHBIX CPEJICTB

[IpencraBneHHbIH GOHA OLUEHOYHBIX CPEJACTB Ui TEKYLIEH W MPOMEKYTOU-
HO# arrectanuu cooTBeTcTBYeT TpeboBanusm ®I'OC BO u npodeccuonanpHo-
my craggapty «Ilegaror (memarorndeckas 1esTelbHOCTh B cepe NOLIKOIBHO-
ro, HayaJbHOro 00IIero, OCHOBHOro obdiero, cpeaHero obuiero obpasoBaHus)
(BocnuTaTENb, YUHTENb)», YTBEPKACHHBIA NMpUKa3zoM MHUHUCTepCTBa Tpyda W
coluansHoii 3auTel Poccuiickoit ®@enepauuu ot 18 oktadps 2013 r. Ne 544n.

[IpennaraeMbie GOPMBI U COAEP!KAHUS OLEHOYHBIX CPEACTB aTTECTALlK aje-
KBaTHEHI L[eJIM U 33lauaM peanu3alii OCHOBHOH 00pa30BaTe/lbHOH MPOrpaMMbl
no HanpaeleHuo mnoaroroskd 44.03.01 Ilemarorudeckoe oOpa3oBaHue,
HanpaslIeHHOCTh (npoduns) HayansHoe obpazoBanue.

OueHoYHBIE CpeIncTBa H KpUTESPHH OLICHHMBAHHA MPEACTaBIEHBl B JOCTATOY-
HOM 0o0BeMe. cDOpMBI OLICHOYHBIX CpEICTB COOTBETCTBYIOT OCHOBHBIM IIPHHIH-

naM (OpMHPOBaHHs OLEHOYHBIX (OHIOB, 3aKPET/IEHHLIM B JIOKAJIBHBIX IOKY-
MeHTaxX 00pa3oBaTe/IbHON OpraHU3altH.

PaspaboTaHHBI!l ¥ mpencTaBIeHHBIH ANA IKCMEPTH3Bl (POHI OLEHOYHBIX

CPEICTB PEKOMEHAyeTCsl K IPUMEHEHUIO B poliecce NOATOTOBKH 10 YKa3aHHOH
nporpamMme.

3aMecTUTENb JUPEKTOPa

110 y4eOHo-BocnUTaTe bHOMH pabore
MAOY «Cpennss mikona Ne 145»
r. KpacHospcka

i;“

H. H. PykocyeBa
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1. HazHayeHnue GpoHaa OLICHOYHBIX CPEICTB

I.I. Heawvro cozmanus POC aucuMIUIMHBI «MareMarukay SBISICTCS
YCTAQHOBJICHHE  COOTBETCTBUSI  y4eOHBIX  JOCTIDKCHHMH  3alTAHUPOBAHHBIM
pesyapTaram  oOyueHHss W TpeOOBaHUAM OCHOBHOW  MpodeCcCUOHATBHOM
00pasoBaTeIpbHON MPOTPaMMBI, pabodeii MPOrPaMMbI JUCITUTITHBI.

1.2. ®OC no AUCHUIUIMHE pEelIacT 3aJa4u:

— KOHTPOJb M YIpaBICHUE MPOIECCOM MPUOOPETEHUS CTyIEHTaMHu
HEOOXOMUMBIX 3HAHWW, YMEHHWH, HABBIKOB H YPOBHS C(HOPMHUPOBAHHOCTH
koMmIieTeHu, onpeaenaeHHbix B @I'OC BO 1o coOTBETCTBYIONIEMY HAIIPABICHUIO
MOJITOTOBKU;

— KOHTpPOJb (C TIOMOIIBI0 HAOOpa OIEHOYHBIX CPENICTB) U yIpaBieHHE (C
MOMOIIIO  3JIEMEHTOB OOpaTHOW CBsI3M) JOCTHXKEHHEM I1elield peau3aluu
OCHOBHOHM MpOQeCcCHOHANBHON 00pa30BaTeIbHON MPOTPaAMMBI, ONpPENEICHHBIX B
BUJle Habopa OOLIEKYAbTYPHBIX U 0OOLENpoPecCHOHANbHBIX KOMIIETEHIIUN
BBIITYCKHUKOB,;

- obecreyeHne COOTBETCTBHUS PE3yAbTaTOB OOydeHHUs 3agadam Oymylen
npodeccuoHaNnbHOU JEATEILHOCTH Yepe3 COBEPUICHCTBOBAHUE TPAJUIMOHHBIX U
BHEJPCHNE WHHOBAIIMOHHBIX METONOB OOydeHHMs B 00pa30BaTENbHBIN MPOIECC
YHuBepcureTa.

1.3. ®OC pa3paboTan Ha OCHOBaHUM HOPMATUBHBIX JOKYMEHTOB:

- (QenepanbHOTO  TOCYHAapCTBEHHOTO  OOpa30BaTEIbHOTO  CTAaHAApTa
BBICIIIETO 00pa3oBaHus MO HampasieHuto moArotoBku 44.03.01 Ilemarornueckoe
oOpa3oBanue (ypoBeHb OakajgaBpuara), yTBEp>KIEHHOTO MprKazoM MUHHCTEPCTBA
obpasoBanus u Hayku Poccuiickoit @enepanuu ot 04 mexadbps 2015 . N 1426;

- MojoxeHus 0 GopMUpOBaHUU (HOHIA OLIEHOYHBIX CPENICTB JJIsi TEKYIIETO
KOHTPOJISI yCTIEBAEMOCTH, TPOMEKYTOYHOM ¥ UTOTOBOM aTTECTAIlUU OOYJarOIITIXCS
no 00pa3oBaTeIbHBIM IpOrpaMMaM BbICIIETO 00Opa3oBaHUs — MporpamMmmam
OakanaBpuara, mporpaMmaMm CHEUUaJUTeTa, MporpaMMaM  MarucTparyphl,
nporpaMmaM IOATOTOBKM HAy4HO-IEJAaroTHYECKUX KaJpoOB B AaclUpPaHType B

dbenepaqbHOM TOCYJapCTBEHHOM OIOMKETHOM OOpa30BaTEeIbHOM  YUPEKIECHUHU



BBICILIETO  O0Opa30BaHUS

«KpacHospckuii

TOCYIapCTBEHHBIN MEAArornyeCKuil

yauBepcuteT uM. B.II. ActradneBay u ero punmanax, yrBepx ASHHOTO MPHUKA30M

pextopa Ne 297 (1) ot 28.04.2018..

2. IlepeyeHb kKoMNeTeHUMH, popMHUpyeMBbIX B pouecce U3y4eHust

AUCHUIIJINHbI

2.1. TlepeyeHb kKoMmeTeHUMI, (OPMUPYEMBIX B IMPOILECCE H3YyUCHUS

JTACHUATLIAHBL
- OK-3. CnocoOHOCTH HUCIIOJIL30BaTh
MaTeMaTU4YeCKue 3HAaHWUS JUIsl OpPUEHTUPOBAHUSA B

UH(GOPMAITMOHHOM MPOCTPAHCTBE.

CCTCCTBCHHOHAYYHEIC 141

COBPEMEHHOM

— TIK-1. ToToBHOCTH peann30BBIBATH OOpPA30BATENIbHBIC MPOTPAMMBI IO
mpenMeTaM B COOTBETCTBHHM €  TpeOOBaHUSIMU  OOpa30BaTEIIbHBIX
CTaHJapTOB.

2.2. OueHo4YHbIE CPeICTBA
Komnerennus JvcuuninHel, OpakTuky,| Tum KOHTposs OreHouHOE CpencTBO/
Y4acCTBYIOILLIKE B KNMp1
dbopMuUpOBaHUHT T D
KOMIICTCHIINHU oMep opma
OK-3. Cnocobonocts |MubopmarmonHas TEeKYITUH 5.1.2 | HdomammHsst
HCII0JIB30BaTh KYyJIbTypa U TEXHOJIOIUU pabora
€CTeCTBEHHOHAy4HbIe |B 00pazoBaHuu; OCHOBBI 5.1.1 |OnopHbiii
U MaTeMaTH4eCKHe MaTeMaTH4eCKOM KOHCIICKT
3HAHUS IS 00paboTku npomexyrousbiii | 5.2.2 |Tect/KoHTposbHa
OPHEHTUPOBAHUSA B uHpOpMaLnY; s paboTa
COBPEMEHHOM EcrecTBO3HaHUE; 5.2.1 |3auer/OK3aMeH
UH(POPMAITTOHHOM [Tpupona u npoGremsbl
MIPOCTPAHCTBE. HKOJIOTUH

KpacHosipckoro kpas;
OBOJIIONHS KU3HH;
[Tcuxonoro-
Mearoru4eckoe
COTIPOBOXKJICHUE
00y4JeHUs U BOCTIMTaHUS
pebeHka;
[Ipennumiomuas
MIPAKTHKA.




IIK-1. ['oroBHOCTB
peanu30BBIBAThH
o0OpasoBarenbHbIC
MPOTPaMMBI 110
npeaMeTam B
COOTBETCTBHH C
TpeOOBaHUSIMU
00pa3oBaTeTbHBIX
CTaH/IapTOB.

BBenenue B HayKy 0O
A3bIKe; PycCkuii A3BIK;
[IpakTuKyM 10 pycckomy
A3bIKY; JleTckas
JIUTEparypa;
EcrecrBo3nanue; Teopus
JUTEpaTyphl U MPAKTUKA
YUTATEIbCKOU
NEeSATENbHOCTH;
Meroauka npenonaBaHus
npeameTa
«OKPYKAIOLIUN MUDPY;
Meroauka npenojaBaHus
TexHoJioruu; Meroauka
npenoaaBanus N30;
Teopus u meToauka
00y4YeHHUsI PyCCKOMY
SI3bIKY B CpEHEN IIKOJIE;
OO1ee A3LIKO3HAHUE;
Ucrtopus pycckoro
si3pIka; Ilegaroruka;
Mertoauka npenojaBaHus
MaremaTtuky; [IpakTukym
10 PELICHUIO
MEAArorn4ecKux 3a1ay;
MoHuTOpUHT
00pa30BaTeIbLHOTO
npolecca B Ha4aabHOU
wkosie; Muposas
Xy0’)KECTBEHHAs!
KyJIbTypa; Meronuka
MY3bIKaJIbHOTO
BOCIIUTAHUS;
CoBpemMeHHbIE
TEXHOJIOTHH 00y4YeHHUs
PYCCKOMY SI3BIKY;
Pycckast cnoBecHOCTB;
Kondnukronorus;
CoBpeMeHHbIE
METOJINYECKHUE MOAXO/IbI
K 00y4YEHHUIO pelIeHus
3amad; OCHOBBI
JIEKOPaTUBHO
MIPUKJIATHOTO UCKYCCTBA
(AIT); IpakTuka mo
MTOJIy4EHUIO MTEPBUYHBIX
npodeccuoHaNbHBIX
YMEHHI U HaBBIKOB;
[Tenarornueckas
MPaKTHKa;
[Tenarornueckas
MHTEpHAaTypa.

TEeKYIIHI 5.1.2 | JomarmHsis
pabora
5.1.1 |Onopubiii
KOHCTICKT
npomexxytounbit | 5.2.2 |Tect/KonTponbpHa
s pabora
5.2.1 |3auer/Dx3amMeH




3. ®oHA OLCHOYHBIX CPEACTB AJISA IPOMEKYTOUHOM aTTecTauuu

3.1. ®oHABl OLIEHOYHBIX CPEJACTB BKIIOYAIOT: BOMPOCHI K 3aueTy/3K3aMEHY,

IPUMEPHBIE BAPHAHTHI TECTOB U KOHTPOJIBHBIX PaboT.

3.2. OueHoYHbIE CPEACTBA

3.2.1. Ouenounoe cpeactBo 5.2.1. — BONPOCHI K 3a4ETy/IK3aMEHY.

Kpurepun ouneHuBaHus 10 OLIEHOYHOMY

Bompocel &

cpeactsy S5.2.1. —

3a4eTy/IK3aMeHy
BeIcokuii ypoBeHb IIponBuHyTHII ba3oBbIi1 ypoBeHb
c(hOpMUPOBAHHOCTH YpOBEHb c(hOpMUPOBAHHOCTH
KOMIICTCHITHH c(OpMHUPOBAHHOCTH KOMIICTCHITHH
dopmupyembie
KOMTICTCHITHH
KOMITCTCHIIH (23 - 25 Gamios) (19 - 22 Gamios) (15 - 18 Gamion)*
OTJIMYHO/3a4TEHO XOPOIII0/3a4TEHO VIOBJIETBOPUTEITHHO
/3a4TEHO
OK-3. Cnioco6HOCTH OO6yuatromuics: OO6yuatromuiics: OOyuaromuics:
UCIIOJIb30BaTh - UMeeT TIyOOKHue U - BJIaJIeeT BCEMU - BJIaJieeT
€CTCCTBCHHOHAYYHBIC U | ITUPOKUE 3HAHUS B OCHOBHBIMHU HEKOTOPBIMH
MareMaTu4ecKue cdepe KOMIIETESHIINH; | TIOHSATHSIMH B cpepe | OCHOBHBIMH
3HaHUS JUIS - 3HaeT KOMTICTEHITHH, MIOHATHUSIMH B chepe
OPUECHTHUPOBAHHUS B pasHooOpa3Hble - 3HaeT Bce KOMIIETCHIINY;
COBPEMEHHOM METOJIBI, CIIOCOOBI U OCHOBHBIC METOJIbI, | - 3HAET OCHOBHBIC
UHPOPMAITUOHHOM MIPUEMBI CHOCOOBI U TIPUEMBI | METO/IBI, CIIOCOOBI U
MPOCTPAHCTBE. JeSITEIIbHOCTH, JCSITeTIbHOCTH B MIPUEMBI

HEOOXOIUMBIE JIJIs
pelIeHus 3a/1a4 B
chepe KOMITETCHIINH;
- YMEeT HaxOJIUTh

chepe KOMITETEeHIINY;
- yMeeT HaXOOUTh
perieHus 3a1a4
CpPEIIHErO YPOBHSI

ACATCIIbHOCTU B
chepe KOMITETEeHITUH;
- yMeeT HaxOIUTh
PEIICHUST OCHOBHBIX

HemabJIOHHBIE CIIOHOCTH B chepe | 3aad 6a30BOTO
pelieHus 3a1a4d KOMITETEHITHH. YPOBHS CIIO)KHOCTH B
BBICOKOTO YPOBHS cepe KOMITETEHIIUN
CIIO)KHOCTH B cepe MIpU HATUYUU
KOMITETEHITUH B 3aJIaHHBIX THUITOBBIX
YCIOBUAX YCIJIOBHIA.
HECTAHIAPTHOMN
CUTYAaIlH.
IIK-1. [l'oToBHOCTH OOyuaromuiics: OOyyvaronuiics: OOyuaromuiics:
pean30BHIBATH - UMeeT NIyOoKue U - BJIaJICET BCEMU - BIIaJieeT
oOpa3oBareibHbIe IIMPOKHE 3HAHUS B OCHOBHBIMH HEKOTOPBIMH
MPOTPaMMBI 110 cepe KOMIIETEHITUHN; | TIOHATUSMHU B chepe | OCHOBHBIMH

MpeaMeETaM B
COOTBETCTBHH C

- 3HaeT
pasHooOpa3HbIe

KOMIICTCHIINU,
- 3HACT BCC

MOHATHSIME B cpepe
KOMIICTCHIINY;




TpeOOBaHUSIMU
00pa3oBaTeIbHBIX
CTaHJIapTOB.

METO/BI, CIIOCOOBI U
MIPUEMBI
JIEATEIIbHOCTH,
HEOOXOIUMBIE IS
pelIeHHUs 3a]1a4 B
chepe KOMITETCHIINH;
- YMEeT HaxO/IUTh
HeIa0JIOHHEIE
pelieHus 3a1aq
BBICOKOTO YPOBHS
CIIO)KHOCTH B cepe
KOMIIETEHIUHU B

OCHOBHBIC METOJIBI,
CHOCOOBI U IPUEMBI
JIeATENILHOCTH B
chepe KOMITETEeHIINY;
- yMeeT HaXOIUTh
peleHus 3a1a4
CPEIHETO YPOBHS
CIIOHOCTH B cepe
KOMITETCHITHH.

- 3HA€T OCHOBHEIC
METO/BI, CIIOCOOBI U
MIPUEMBI
JIEATEIIbHOCTHU B
chepe KOMITETCHIINH;
- YMEeT HaxO/IUTh
peIIeHUsT OCHOBHBIX
3a1a4 0a30BOro
YPOBHSI CIIO)KHOCTH B
chepe KOMITETeHITUN
IPU HATUIUA
3aJaHHBIX THIIOBBIX

YCIIOBUSIX YCJIOBUM.
HECTaHIapTHOH
CHUTYaIlUH.
*Menee 60 6aTOB — KOMIIETCHIIHS HE CPOpMUpPOBaHA
3.2.3. Ouenounoe cpeactso 5.2.2.— Tect/KonTponbHas paboTa.
Kputepun oneHuBaHus 1o oleHoYHoMy cpenctBy 5.2.2. — Tect/KoHTponbHas
pabora.
Kpurepun oniennBanus Konunuectso
OatoB (BKJIaJ B
pPENTHHT)
BepHo 1 10ocTaTOuHO MOJTHO 0OOCHOBAHHBI PEIICHHS BCEX 3a1a4 0a30BOTO 15
YPOBHS CIIOKHOCTU
BepHo 1 70CTAaTOYHO TOJHO 000CHOBAHHBI PEIICHUS BCEX 3a7a4 CPEAHETO 5
YPOBHSI CIIOKHOCTH
BepHo 1 10cTaTOuHO MOTHO 0OOCHOBAHHBI PEIICHHS BHICOKOTO YPOBHS 5
CIIO)KHOCTH
MakcuMaltbHBIN Oast 25

4. ®oH/ OLIEHOYHBIX CPEACTB AJIsl TEKYLIEero KOHTPOJIS yCIeBaeMOCTH

4.1. (DOHI[BI OLOCHOYHBIX CPCACTB BKIIIOYAIOT: 3a/laHUA 110 COCTABJICHUIO OIIOPHBIX

KOHCIIEKTOB OCHOBHbIX IMOHSITHI pasaciia ujin TEMbI; JOMAIITHHUC pa60TbI.

4.2 Kputepuu OlleHUBAHUS

4.2.1. Kpurepuu OLIECHUBaHUS [0 OLUEHOYHOMY cpeAcTBY S.1.1 - OnopHbli

KOHCIEKT OCHOBHBIX MOHSATUN pa3aena Wil TEMBbI




Kpurepun oniennBanus KonngectBo
0amnoB (BKIaJ B
PEUTHHT)

O6bem marepuana: [TomHoTa peICTaBIEHHBIX TOHSTHMN. 1
ConmepkaHue Marepuana: YETKOE BbIJCNIEHHE Hauboiee 3HAYMMOTO 2
Marepuaia, MPaBUIBHOCTh MOCTPOCHUS CBA3EH MEXKIY OIMpeaeIsieMbIMU
MOHSTUSIMH, ICHOCTh COCTAJICHHOTO KOHCIIEKTa.
Odopmienne pabOThl: OPUTHHAIBHOCTh, AKKypaTHOCTh, MPEICTaBICHUE 1
Marepuayia B yI0OHOU ISt BOCIIPHUSATHS opMe.
[TpesenTanus paboThl: MOHUMaHKE Ha3HAYEHUS BCEX MTYHKTOB KOHCIIEKTA. 1

MaxkcumainbHbIi 0asn 5
4.2.2. Kputepun OLEHHUBAHMS MO OLEHOYHOMY cpeAcTBY S.1.2. — JlomamHsaAg
pabora.

Kpurepun oniennBanus Konnuectso
0amnoB (BKIaJ B
pPEUTHHT)

BepHoe oco3nanue 1enei u 3a1ad JoMairHen paboThl 1
Brnagenne npenMeTHBIM colepiKaHueM 1
BepHoe BeImoTHeHHE 3a1aHM TOMAITHEH paOoThI 1
O60CHOBaHHOCTD IMOJIYYEHHBIX PE3YJIBTaTOB U BHIBOJIOB 1
[Ipe3enTanus pe3ynbTaroB JOMaIIHEH paboThI 1

MaxkcumanbHbIN 06ast 5




5. Ouenounsble cpeacTBa (KOHTPOJILHO-U3MEPHUTEIbHbIE MATEPHAJIbI)

5.1. OneHo4YHBIE CpeACTBA /sl TEKYILIEro KOHTPOJIS yCIeBAeMOCTH

5.1.1. OnopHbIH KOHCNIEKT OCHOBHBIX MOHSATHI pa3/ieia WJIH TeMbl

Ilocmanosxka 3a0anus. Jlns paznena WM TeMbl AUCHUIIIMHBL «MaTeMaTuka
COCTaBUTbh OMOPHBINA KOHCIEKT, B KOTOPOM HAIVISITHO U KPAaTKO Oy/leT MpecTaBiIeHO
OCHOBHOE COZIiepKaHue yueOHOTO Marepuaia.

Dopma npeocmasnenusi pe3yibmamos GblNOIHEeHUs 3a0aHUs; MAKET OIOPHOIO

KOHCIICKTA U €TI0 IIPpC3CHTAaIMA.

5.1.2. lomamiHsas padoTa: NPaAaKTHKYM IO PELICHUI0 32124

Ha3zBanue pa3aesioB
U TeM

esab u conepkaHue q10MalIHel
padoThI

Pe3yabTarnbl 1oManiHen
padoThl

Paznea 1. DiaeMeHTHI
aare0pbl, TEOPUH
MHOXKeCTB U
KOMOMHATOPUKH

Henab: HayuynThCS pemiaTh 3a/1a4u U3
paszzaena anreOpbl, TCOPUU MHOXKECTB
1 KOMOMHATOPHUKH.

Coaep:xkaHue: MOHATHE MHOXKECTBO;
MTOJMHOKECTBO; ONEpaLUU HaJ
MHOXecTBaMH; (popmyrna
BKJIFOYEHHS M UCKITIOUCHUS,
JI0Ka3aTeIbCTBO TOXKICCTB;
JI0Ka3aTeIbCTBO HEPABEHCTB;
pelieHre ypaBHEeHUH, HEPaBEHCTB U
UX CHCTEM; pelleHHE 3a/1a4 C
IIOMOILBIO YPAaBHEHUU U
HEPaBEHCTB; KOMOMHATOPHbIE
MIpaBUJIa CyMMBI U TTPOU3BEICHUS;
KOMOMHATOpHBIE KOHPUTYPAITHH:
pa3MeIieHus, IePeCTaHOBKH H
COYETAHUS.

Penrenue 3amau:

1) bopaykona T.C. 3agauHuk-

MPAKTUKYM IO MaTeMaTuKe
JUISL CTYACHTOB (pakynabreTa
HayaJIbHBIX KJIACCOB:
yuebHoe nocobue / T.C.
BbopnyxoBa; Kpacnosip. roc.
Iela. YH-T UM.
B.IT1.Acradnena. -
Kpacnospck, 2006.

2) 3ama4u U3 MIKOJIBHBIX

y4eOHUKOB 10 MaTEMaTHUKe

Paznea I1. OcHOBBI
MATeMATH4YeCKOM
JOTUKH

Henb: HayunThCS pelaTh 3a/1a4u U3
pazzena MaTeMaTu4ecKOM JIOTUKH.
Coaep:xanue: 3a1a4u Ha
pacro3HaBaHUE OCHOBHBIX MOHITHI
MaTeMaTUYEeCKOMN JIOTHKH;
OnpeaeIeHNe ICTUHHOCTHBIX
3HaueHuH hopmy anreOpbl
BBICKA3bIBAHUI U JIOTUKHU
IIPEAMKATOB; YCTAHOBJICHUE
JIOTUYECKOTO CIIEJICTBUS U AaHAJIN3
paccyKIeHuM.

Penrenue 3amau:

1) bopnykosa T. C. 3agauyHuk-

NPaKTUKYM 110 MaTeMaTuke
JUTSI CTYIEHTOB (aKyibTeTa
HAYaJIbHBIXKJIACCOB:
yaebnoe mocodbue / T.C.
Bopnyxosa; Kpachosip. roc.
nea. yH-T UM.
B.IT.Acradnesa. -
Kpacnosipck, 2006.

2) Tumodeena H.b. PaGouas

TETpaJib O MaTeMaTuKe JjIst
CTYIEHTOB (haKyJIbTeTa
HayaJIbHBIX KJIACCOB.
Paznen «2neMeHThI
sorukny. KpacHosip. roc.




nesn. yH-T um. B.I1.
Acrtadoea. —KpacHospck,
2009.

Paznea I11. DiaeMeHThI
TEOPUM YHCe]

I_[e.m,: HayT-II/ITI:CSI pemaTL 3a4a4u u3
paszerna TEOpUH YHCEl.
Coaep:xkaHue: 3aUCh LEIBIX
HEOTPHIIATeILHBIX YHCET B
paBJII/I‘IHHX CHUCTEMAX UCUHCIICHUA,
aprupMeTHUYECKHE OTepaIluy Hal
YUuCJIaMHU B pa3JII/I‘IHbIX cucremMax
CUMCJICHHS; 3a1a41 Ha JETUMOCTb U
JIeJICHUE C OCTAaTKOM; 3aJ1a4d Ha
Haxoxaeane HOJl u HOK uucen.

Pewenne 3anau:

1) bopaykona T. C. 3agauyHuk-
MPAKTHKYM IO MaTeMaTHKe
JUTSI CTYIEHTOB (haKyibTeTa
HAYaTHHBIXKIIACCOB!
yaebnoe mocodbue / T.C.
Bopnyxosa; Kpachosip. roc.
nea. yH-T UM.
B.IT.Actadnesa. -
Kpacnosipck, 2006.

2) 3amauu U3 MKOIbHBIX
y4eOHHMKOB 110 MaTeMaTHKe.

Pazgea I'V. YucioBblie
CHCTEMbI: MHOKECTBO
HATYPAJbHbIX YHCEJI

Ileab: HayduThCA peniarh 3a7a4u ¢
HaTypaJIbHBIMU YUCJIAMU.
Copep:xanue: akcromsl [Iuano,
MOPSAIKOBBIN U KOJIMYECTBEHHBIN
CMBICJI HAaTypaJIbHOTO YKCTIA;
aprupMeTHYECKHE OTepaIluy Hal
HATypaJlbHBIMH YUCIIAMU; BEIOOD
JEHUCTBUM U UX 000CHOBaHHUE TIPH
pElIeHUU TEKCTOBBIX 3a/1a4
IIKOJIBHOTO Kypca MaTeMaTHKH.

Pewenne 3anau:

1) bopnykosa T. C. 3agauyHuk-
MPAKTHKYM IO MaTeMaTHKe
JUTSI CTYIEHTOB (aKyibTeTa
HAYaTbHBIX KJIACCOB:
yaebnoe mocodbue / T.C.
Bopnyxosa; Kpachosip. roc.
nea. yH-T UM.
B.IT.Actadnesa. -
Kpacnosipck, 2006.

2) 3amauu U3 MIKOJIbHBIX
y4eOHHMKOB 110 MaTeMaTHuKe.

Paszjnen V. Paciumpenne
MHOKECTBA
HATYPAJbHBIX YK CeI

Lesib: HAydUTHCS pemiarh 3a1a4u ¢
pallnOHaJIbHBIMHU U
JEeWCTBUTEILHBIMU YUCIIAMH.
Coaep:xkaHnue: 33/1a41 Ha YacCTH;
apupMeTHIECKHE TeUCTBUS C
IpoOSIMU; OKPYIJICHHUE YHCEIT;
3aJja4M Ha MPUKUJKY OTBETA; 3aa49H
Ha MPOUCHTHI U ITPOIMOPIHH.

Penrenue 3amau:

1) bopaykosa T. C. 3agauyHuk-
NPaKTUKyM TI0 MareMaTuke
JUTSL CTYICHTOB (haKyIbTeTa
HAYaITbHBIXKJIACCOB:
yuebHoe nocobue / T.C.
BopnyxoBa; Kpacnosip. roc.
e/, YH-T AM.
B.IT1.Acradnena. -
Kpacnospck, 2006.

2) 3ama4m U3 MIKOJIBHBIX
y4eOHUKOB 10 MAaTEMAaTHKE

Pa3nen VI.
I'eomeTpuueckue
(¢uryps! u BeJIHYNHBI

Ieanb: HayduThCS peIIaTh 3a1a4u U3
paszena reoMeTpuuecKkue GUrypsl u
BEJINYNHBI.

Coaep:xkaHue: OCHOBHBIE 33/1a4l HA
MOCTPOCHNE, N3MEPEHHE
orpeesieHIe TeOMETPHUECKUX
BEJIMYMH.

Penrenue 3amau:
I'eomeTpuueckue 3agaun u3
HIKOJIbHBIX YU€OHUKOB IO
MareMaTHhke




10.

11.

12.

13.

5.2. OueHoYHBIE CpeACcTBa AJIsl POMEKYTOYHOM aTTeCTAlUN

5.2.1. TunoBblie BONMPOCHI K 3a4eTy/IK3aMeHY M0 TUCIUIIHHE
«MareMaTuka»

basoBblii pazaen 1. DieMeHTHI aJredpbl, TEOPUH MHOKECTB U
KOMOMHATOPUKH

[loHATHE MHOMKECTBA, 3JIEMEHTAa MHOXKECTBA, IOAMHOXKECTBA. KOHeuHbIe M
OeckoHeuHble MHOKeCTBa. CriocoObl 3a7jaHusi MHOXKeECTB. [Ipumepsl.
Onepanuu Hax MHOXeCTBaMHU. [Ipumepsl.

@opMysia BKIIOYEHHS M HCKIIOYEHHsS U1 MOJACYETAa DIIEMEHTOB B
00BEIMHEHNHN HEMYCThIX KOHEYHbIX MHOKECTB. [IprMepsl.

[TonsiTue pazbuenust MHOXKECTB Ha Kiacchl. [IpaBuina pa3ouenus. [Ipumepsi.
JlexapToBO MpOU3BEACHIUE MHOXKECTB U €ro cBoMcTBa. CroCcOOb! ONpeaeaeHus
KOJINYECTBA 3JIEMEHTOB B J€KAPTOBOM Npou3BeeHUU. [Ipumepsl.

[TonsiTne oTHoleHHWs Ha MHOecTBe. CBoilcTBa OTHOUIEHWI. OTHOLIECHHS
DKBUBAJICHTHOCTH U IIOPsIIKA.

AnreOpanyeckas oneparus: onpeaeieHue, CBocTBa 1 BUabL. [Ipumepsl.
Anrebpanueckue BBIPAJKCHUS. Toxnectso U TO>KJIECTBCHHBIC
npeobpaszoBanus. Jloka3aTenbcTBO TOXIECTB. [IpuMepsi.

UucnoBble paBeHCTBA W HepaBeHCTBA. (CBOMCTBA YHMCIOBBIX HEPABEHCTB.
JI0Ka3aTenbCTBO HEPABEHCTB.

VYpaBHenue ¢ onpHouM nepeMeHHOW. KopeHp ypaBHeHusa. PaBHOCHWIIbHBIE
ypaBHeHHsA. (OCHOBHbIE pPaBHOCWUJIbHBIE IpeoOpa3oBaHUSl  ypaBHEHUH.
[Tpumepsi.

HepasenctBo ¢ oaHOI niepeMeHHo. PaBHOCUIBHBIE HEpaBeHCTBA. OCHOBHbIE
paBHOCHJIbHBIE ITPE0Opa3oBaHus HepaBeHCTB. [Ipumepsl.

O Meroge MaTeMaTH4eCcKOro MojenupoBaHus. [Ipumepsl ypaBHeHHI U
HEPaBEHCTB KaK MaTeMaTUYECKUX MOJIENIEH Pa3IMYHbIX PEaJIbHBIX CUTYyalU.
Omnpenenexue KOMOMHATOPHOM 3aJ1a4u. Crioco6sl HaIJISIIHOTO
IpEJCTaBICHUS peIIeHUsT KOMOMHATOPHBIX 3a7ad METOJoM Tmepedopa: c

MOMOIIIBIO Ta0uI, ¢ MOMOIIbI0 rpadoB. [Ipumepsl.



14.

15.

16.

OcHOBHbBIE TpaBuiia KOMOWHATOPUKU: TMPABUIO CYMMBI M TPOHU3BEIACHHUS.
[Ipumepsr.

KombOunaropusle koH¢purypauuu u  GopMmynsl Uil IOJACYETa 4HCTIA
pa3MeIIeHnii, COUYeTaHU U IEPeCcTaHOBOK 0e3 nmoBTopeHuil. [Ipumepsr.
KomOunaropuele koH¢purypauuu u  GopMmynsl Uil IOJACYETa 4HCTIA

pa3MelleHni, COUeTaHUI U NEPECTAaHOBOK C MOBTOpeHUsIMU. [Ipumepsi.

ba3osblii pa3nen 2. OCHOBBI MATEMATHYECKOM JIOTHKH
KonTposbHas padora

Bapuant Ne 1

C nomMoipbto Ta0NUIl UICTUHHOCTH, BBISICHUTE, PABHOCUJIbHBI JIU CIIETYIOIINE
(dbopMyITbI AJIreOpBI BRICKA3bIBAHUMN: F = ((AAB) = C) =B U G = (AAB AC)V B.
Jlanbpl BBICKa3bIBaHMS: A: «TPEYrOJbHUK SIBISIETCS MPSMOYTOJIbHBIM», B:
«CymMMa KBaJparoB JUIMH JABYX CTOPOH TPEYrOJbHUKA PAaBHA KBaApAaTy JJIMHBI
TpeTbeil cTropoHbl». ChopMyarpoBaTh BbicKasbiBanus: A—B, B—A, ~A——B,
—B——A4, A<>B ¥ yCTaHOBUTb HCTHHHOCTHOE 3HAYEHUE JJI KAKJIOTO U3 HUX.
BrIACHUTB, ABIIETCS JIM JIOTUYECKH NMPABUIIBHBIM CIEIYIOLIEE PacCyKICHUE:
«Bce kpyribie Oynouku BKycHble. HekoTopbie pymsiHbie OylI04YKH HE BKYCHBIE.

3HAYUT, HEKOTOPBIE pyMsIHbIE OYIIOUKH HE KPYTIIbIE).

Bapuant Ne 2

C IIOMOIIBIO Ta6J'II/IH HCTUHHOCTH, BBISICHUTC, PABHOCHUJIbHBI JIN CJICAYIOIINC

(opmynbl anreOpsl BoickaszbiBaHuil: F = ((AAB) - C) = Bu

G = (AABAC)VB.

Jlaner BeickazbiBanms: (. «Ha HeOe ecTh Tyum», D «HUAET HOXKIbY.

Cdopmynuposars BeickazbiBanusi: C—D, D—C, ~C——D, ~D——C, C—D u
YCTAHOBUTH UCTUHHOCTHOE 3HAYEHUE VISl KaXKJIOTO U3 HUX.

BoisicHUTb, ABISIETCSA JM JIOTUYECKU MPABUIIBHBIM CIIEYIONIEE PACCYKIICHUE:
«Bce Meramibl 3NEeKTpONpoBOAHBI. HekoTopble >KHAKOCTH — METaJUIbL.

CJ'IGI[OBaTeJ'IBHO, HCKOTOPBIC ) KUJAKOCTHU IJICKTPOIIPOBOAHLD.



11.

12.
13.

14.

15.

basoBblii pa3aen 3. JieMeHTbI TEOPUH YHCEJT

[TousTue o cucreme cumcieHus. Ilo3UIMOHHBIE W HEMO3UIIMOHHBIC
cucTteMbl cuuciienus. [Ipumepsl.

Hecsatnunas cucrtema cuucieHus. Teopema O TpeACTaBICHUM 4YHUCIA B
JNECATUYHON cucTteme cuncieHus. CpaBHEHHME YHMCENl B JECATUYHOU
cucteMe cuucieHus. [Ipumepsr.

AJITOPUTMBI CIIOKEHUS U BBIYMTAHUSI MHOTO3HAYHBIX YUCEI B JIECITUYHOMN
cucreme cunciienus. [Ipumepsr.

AJITOPUTMBI YMHOKEHHS U JICJICHUS MHOTO3HAUHBIX YHCEN B JIECATUYHON
cucreme cunciienus. [Ipumepsr.

[lepexon u3 OMHOW CHUCTEMBI CUMCICHHUS B JPYryl. Apudmerndeckue
OIepalu B IPyrUX NO3UIIMOHHBIX cUCTEMax cuuciieHus. [Ipumepsl.
OTHoOIllIEHUE JEeTMMOCTHU U €ro cBorcTBa. [Ipumepsl.

[Ipusnaku paenumoctd Ha 2, 3, 5, 7 m 11 B JecaTUYHOU CcHUCTEME
cuucnenus. [Ipumepsl.

[Tpusnaku pnenumoct Ha 4, 8, 9, 25 B IECATUYHON CUCTEME CUUCIICHUA.
[Tpumepsi.

[Ipusnak nenumoctu [lackansa. [Ipumeps! ero nenoap30BaHus.

. Henenue ¢ ocratkom. TeopeMa O €AMHCTBEHHOCTH JIEJIEHUS C OCTAaTKOM.

[Ipumepsr.

HauGonpmmii o6mmii nenmutens (HOJ[) aByx dwcen, ero CBOMCTBA.
Anroputm EBknuna nist naxoxaenuss HOJL. [Tpumepsl.

B3anmHO npocThie Ynciia U UX CBOMCTBA.

Haumenbiiee o6miee kparHoe (HOK) nByx uyucen, ero cBOWCTBa,
npuMeHenue. [Ipumepsl.

[IpocTeie uMcia, CBOWCTBAa MPOCTHIX uucen. Kpurepuil pacrio3HaBaHUs
npocThix uyncel. Pemero Opartocdena. [Ipumepsr.

OcHoBHass Teopema apudmeTuku. KaHOHMYECKOE MpeacTaBiICHUE
HatypanbHbIX yucen. [Ipumepsl. Haxoxaenne HOK nu HO/I nByx umcen

10 X KAHOHUYCCKOMY ITPCACTABIICHULO. HpI/IMepBI.



Ba3oBblii pa3aes 4. Yuca0Bble CHCTEMbI: MHOKECTBO HATYPAJIbHBIX YHCEJI

1. CymHOCTh aKCMOMAaTHMYECKOW TEOpPHM HATypalbHBIX uucen. OmnpeneneHue
HaTypaJbHOTO YUCIIa.

2. CioxeHue HaTypaJbHBIX YHCEN U €r0 CBOWCTBA. Teopema O CylecTBOBaHUU
Y €IMHCTBEHHOCTH ONEPALUU CIO0KEHUS.

3. YMHOXEeHHE HaTypaJbHBIX YHCEI U €ro cBoicTBa. [Ipumepsl.

4. OTHOUICHHE MEHBIIE HA MHOXKECTBE HATypaJbHBIX YMCEJI M €ro CBOMCTBA.
Teopema 0 TPaH3UTUBHOCTH OTHOILIEHMS MeHble. [Ipumepsr.
Onepanus BbIYUTaHKS. 3AKOHBI MOHOTOHHOCTH. IIpumepsl.
Onepanus nenenus, ee ceoicTsa. [IpaBuna nenenus. [Ipumepst.

TeopeTnko-MHOKECTBEHHBIN CMBICII HATYPAJIBbHOIO YHCIIA.

TeOpeTI/IKO—MHO)I(eCTBeHHBIﬁ CMBICJI OIICpaln CI0KCHUSA U YMHOKCHHA.

O

5

6

7

8. TCOpCTI/IKO-MHO}KCCTBCHHBIﬁ CMBICJI OTHOIICHUA MCHBIIIC.

9

10. TCOpCTI/IKO-MHO}KCCTBCHHBIﬁ CMBICJ OoIiepalry YMHOXCHUA U OCIICHUA.
1

[—

. HarypansHoe uuncimo kak mepa BeduuyuHbL. [lOHSTHE MOJIOXKUTEIBHOU
CKAJISIPHOW BEJIMYMHBI U €€ U3MEPEHUE.
12. Ilonstue «3anaday. Buasl 3agad. O60cHOBaHUE BhIOOpA apu(PMETUUESCKUX

JEWCTBUM IIPU PEIIEHUU TEKCTOBBIX 3a/1a4.

ba3soBslii pa3gea S. Paciiupenne MHOKeCTBA HATYPAJIbHBIX YHCeT

O pacupeHuM MHOXECTBAa HarypajbHbIX uyucend. Ilonarue nomwm,
OOBIKHOBEHHOM apoOu. OCHOBHOE CBOWCTBO JpoOuM. 3ajadu Ha 4YacTH.
[Ipumepsr.

OmnpeneneHue MOJOKUTEIBHOIO palMOHAIBHOrO uuncia. Hecoxparumas
3alMCh PallMOHAIBHOIO uncia. [Ipumepsr.

CrnoxxeHue MOJIOKUTENIBHBIX PalMOHAIBHBIX yuced. CBOWCTBA CIOXKEHUS
IIOJIOKUTEIIBHBIX PAMOHANIBHBIX Yncell. [Ipumepsl.

BplunTanue  MOJOXKWTENBHBIX  PAlMOHAIBHBIX  YHUCEI.  YCIIOBHE
cymecTBoBanus pa3HocTH. [IpaBuna Berunranus. [Ipumepsr.

VYMHOKEHHE MOJ0KUTEIbHBIX PallUOHAJIBHBIX YHCCII, €TI0 CBOMCTBA.



10.

11.

12.

13.
14.

1.

2.

[Ipumepsr.

JlesleHne TONOXKUTENBHBIX pPAalMOHANBHBIX uKcen. lIpaBuna penenws.
[Tpumepsi.

OTHolIEeHHE TOpsiKa HA MHOXXECTBE paluoHalbHbIX uncen. [IpaBuna
cpaBHeHUs apodei. [Ipumepbl

CBoliCTBa MHOXKECTBA PALMOHAIBHBIX Yuce. CBsI3b MEXAY MHOKECTBOM
HaTypaJIbHbIX U palMOHANBHBIX yuces. CMEIIaHHbIE YUCia U ONepaluu
Hag HuMU. [Ipumepsl.

[TonsiTue  xoHeuHoMl  gecsATUuHOM  apoOu. CBOMCTBA  KOHEYHBIX
JEeCATUYHBIX apobeit. [Ipumepsi.

Onepan HajJ, KOHEYHBIMU JECATUYHBIMH APOOSIMM M HX CBOMCTBA.
[Ipumepsr.

[IpencraBnenre OOBIKHOBEHHON ApOOM B BHUJE KOHEUYHOU JIECATUYHOM.
Oxpyrienue yucen. Jlecaruunpie npuOIMKeHrus 0ObIKHOBEHHBIX JPOOEH.
[Ipumepsr.

[lonaTre OECKOHEYHOM NECATUYHON mepuoandeckoil apoodu. IIpasuna
npeoOpa3oBaHusi OOBIKHOBEHHOW ApOOM B NECATHYHYIO W HA0OOPOT.
[Tpumepsl.

[TonaTre npoueHTa. 3a1a4u Ha HaX0XKAEHUE POLIEHTOB. [Ipumepsl.
[lonsatne IIPOIIOPLIUH. OcHoBHOE CBONCTBO HPOIIOPLIHH.
[IponopuroHanbHasi 3aBUCHUMOCTb MEXKIY BEIMYMHAMH. 3aJaud Ha

IIPONIOPLMOHANIBHOE fesieHue. [Ipumepsl.

ba3oBblii pa3nen 6. 'eomerpudeckne GUrypbl U BeJTMYUHbI
O reomerpun JloOGaueBCKOTo: MCTOPUS BO3HUKHOBEHHS, OCHOBHBIC TMOHSITHS,
MOJIOKEHUS], aKCHOMBL.
AKCHOMAaTHKa €BKJIMJIOBOM I'€OMETPUN: BOBHUKHOBEHUE T€OMETPUHU, OCHOBHBIE
MOHSTHUS U OTHOLIEHUS, TPYIIIbl aKCUOM, PA3JIMYUE IIKOIbHOW aKCUOMATUKH U

akcuoMatuku [ mianbepra



3. Ioustue reomerpuyeckoin ¢urypsl. Jlyu, orpezok. Ilmockue, BbIMyKIbIe U
HEBBIMYKJIble  (GUTYpPbl, MHOTOYTOJBHUK, OCHOBHBIE  XapaKTEPUCTUKU
reOMETPUYECKON (UIypbl, MOHATHE NEpUMETpa M IUIOIAAM B HadaJabHOU
LIKOJIE.

4. VYrnel: mnoHsATHME Yyrja, O0O3HAuU€HWE, BHJbI YIJIOB, OHMCCEKTpUca YyIia,
U3MEPEHHE YIJIOB, BBEICHUE ITOHATHUS yTIila B LIKOJIBHOM KypCe MaTEMAaTHKH.

5. IapannenbHOCTh MPSIMBIX HA IJIOCKOCTH: OIpeNeieHHe, YIibl, 00pa3yeMble
IIPU NIEPECEUCHUH JBYX IApaJUICIBHBIX NPSAMBIX TPEThEH NPSAMOH, aKCHOMBI
[1apaJuIeIbBHOCTH, CBOMCTBA U MIPU3HAKHU NAPAJUICIIBHBIX IIPSIMBIX.

6. IlepneHauKyIIpHOCTh NPSMBIX Ha TUIOCKOCTH: OIpEJeIeHUe, CBONCTBA
NEPIEHANKYJIAPHBIX MPSMBIX C TOKa3aTeIbCTBOM. [l0Ka3arh, 4TO JBE NMpsSMBIE
OJIHOW TUIOCKOCTH, NEPIEHAUKYJIISIPHBIE TPETHEU NPSIMOU, APAJLIEITBHBI MEXKY
co0oH.

7. IloHATHE MHOTOYIOJIbHMKA, BBIIIYKJIBIE M HEBBIIYKIbIE MHOIOYTOJIbHUKH,
JIaroHajgb MHOTOYT'OJIbHHMKA, CyMMa YIJIOB BBIIIYKJIIOTO MHOI'OYI'OJIBHUKA,
IIPaBUJIbHBIE MHOTOYTOJIbHUKH,

8. IlonssTne mepumeTpa M  IUIOIIAAM  MHOIOYTOJbHUKA, PaBHOBEIUKHUE,
PABHOCOCTABJICHHBIE U PABHBIE MHOTOYT'OJIbHUKHU.

9. IloHATHE TpEyrojgpHUKa, BHUJIbBI TPEYTOJBHHUKOB, TEOpEMa O CyMME YIJIOB
TPEYTOJIbHUKA,

10.buccexrpuca, Meauana, BbICOTa B TPEYroJibHHKE. OmpenesieHne U CBOMCTBO
CpeaHEN JUHUN TPEYTOJIbHUKA.

11.1lpu3Haku paBeHCTBA TPEYTrOJbHUKOB. DOpMyJbl HaXOXKACHHS IUIOLIAJH
TPEYTOJIbHUKA.

12.PaBHOOEIpEHHBI TPEYTOJBHUK: OMPEICICHUE, MPU3HAK PaBHOOEAPEHHOTO
TPEYroJbHUKA, CBOWCTBO OMCCEKTPUCHI, IPOBEACHHON K OCHOBAHUIO.

13.PaBHOCTOPOHHMII ~ TPEYTrOJBHUK: ONpPEAEICHUE, CBOMCTBA, HAXOXKICHHUE
IIJIOIIAIA PABHOCTOPOHHETO TPEYTOJIbHUKA.

14.IlpsimoyronbHBI  TPEyrojbHUK:  ompeaeneHue, Teopema  Iludaropa,

HaXO0XACHHUEC jiomaaun MMpAMOYT'OJIBHOTO TPCYIOJIbHUKA, CBOMCTBO



OMCCEeKTPUCHI,  TPOBEJCHHOW K  THUMOTEHY3€, OTHOLIEHUS  CTOPOH
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

15.YeTplpexyroabHUKH: OIpEeaesIeHUe, TUaroHajil, cyMMa YIJIOB, HaXOXJIECHUE
IUIOIIAId  TPOU3BOJIBHOTO  BBIMYKJIOTO  YETHIPEXYTOJbHUKA, OCHOBHBIC
YeThIPEXYTOJIbHUKY, HM3y4aeMble B IIKOJE, WX OIpEAeseHUsl, NMPU3HAKU U
CBOMCTBA, (POPMYJIBI IS BEIYMCIICHUS TUIOLIA/ICH.

16.0OKkpy’KHOCTb W KpYT: ONpEICNICHUE, UIMHA OKPY>KHOCTH, IUIONIalb Kpyra,
XopJa, Ayra OKpPY)KHOCTH, BIHMCAaHHBbIE M IEHTPAJIbHBIC YIJIbI, CEKyLIHEe U
KacaTeIbHbIE K OKPYKHOCTH, UX CBOMCTBA.

17.3amauyn Ha TOCTPOCHHE TE€OMETPHUYECKHX (UTYp: MOCTPOEHHUE JIMHEHKOMH,
UPKYJIEM, [IUPKYJIEM U JIMHEUKOH, STarbl pelIeHus 3a7a4 Ha OCTPOSHHE.

18.2nemMeHTapHbIe 3a]a41 Ha IOCTPOEHHUE.



5.2.2. TunoBbie BAPUAHTHI TECTOB MO IMCHUIIMHE
«MaTremMaTukKa»

Teer Ne 1
basoBblii pazaen 1. DiaeMeHTHI aJredpbl, TEOPUH MHOKECTB U
KOMOMHATOPUKH

. Hucno mogMHOkecTB MHOXKecTBa B = {1, 2, 3}, paBHO
A)3 b) 6 B)7 I8
[lepeceuenrem MHO)eCTB A U B Ha3zpIBaeTCs HOBOE MHOKECTBO 4N B, KoTOpOe
COCTOMT U3 BCEX DJIEMEHTOB, IPUHAJIEKALLUX

OObenuHenneM MHOXECTB A U B HasbiBaeTcd HOBOE MHOXKECTBO 4VYB,
KOTOPOE COCTOUT U3 BCEX AIEMEHTOB, MPUHAIIECHKAITUX

Paznocteio MHOkEeCTB A ¥ B Ha3zbiBaeTCs HOBOE MHOXECTBO 4\B, KOTOpoOe
COCTOMT M3 BCEX DJIEMEHTOB MHOXECTBA A, HE MPUHAJICKAILINX

JlonmoaHeHHneM MHOXXeCcTBa A 10 MHOXXeCTBa B Ha3bIBaeTCss HOBO€ MHOKECTBO,
KOTOPOE€ COCTOUT U3 BCEX BJIEMEHTOB

I[J'I}I HWIUTIOCTpalun COOTHOIICHUM MCKOAY MHOXCCTBAMU H OHCpaLII/Iﬁ C
MHOKCCTBAMHU I10JIL3YIOTCA CXCMAaMH, HA3bIBACMbIMHU

Y cTaHOBUTE COOTBETCTBUE MEXTY OINEpalusiMy HajJ MHOkecTBamu A={1,2,3.4}
u B={3,4,5,6} u ux snemMeHTamMu

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}

OTtBeT:




8.

VYcTaHOBUTE COOTBETCTBUE MEXKAY AUMArpaMMOM Diljiepa U €€ CUMBOJIMYECKON

3aMKUChIO
1y 2) 3) 4)
A B A
C C C C
A. ANBNC; Bb. (ANB)UC; B. (ANB)U(ANC); I'. BN(CUA).
Ortger:
A |b B r

9. Crapocra Kypca MpeAcTaBuiI OTYET MpenojaBareito (U3KyIbTypbl: Bcero
ctynentoB 45. U3 Hux B (yrOonmpHON cexkuuu — 25, GacketOomnbHOl — 30,
mraxMatHon — 28, ¢yrOonpHOM U OackerOoibHOM — 16, ¢(yrOompHON u
maxmaTHou — 18, 6ackeT00JIbHOM U maxMaTHON — 17, BO BCeX TpeX CEKIUsAX —
15. Otuer 6bu1 3a0pakoBad. [Touemy?

Otger:

10. 3 100 TypucTOB, OTOPABISIOMIUXCS B 3arPAHUYHOE MyTEHIECTBUE, HEMELIKUM
s3pIKOM  BraferoT 30 dYenmoBeK, aHDIMUCKUM — 28, ¢paHimy3ckum — 42.
AHIIIMHACKUM M HEMELKUM OJHOBPEMEHHO BJIAJICIOT § YENOBEK, aHIIMIUCKUM U
bpaniy3ckum — 10, HemenkuM u (PpaHIy3cKuM — 5, BCEMU TPEMs SI3bIKAMU —
3. CKOJIBKO TypHUCTOB HE BIAJCIOT HUA OJTHUM SI3BIKOM?

Otger:
11. B andabure miuemenu YAY UMEIOTCS TOJIBKO JIB€ OYKBBI — «a» U «y». CKOJIBKO

Pa3IUYHBIX CJIOB MO TpU OYKBHI B KaXXJIOM MOXHO COCTaBHTb, HCIIONB3YS
angaBUT TOTO TJIEMEHU?

OrtBerT:




12.

13.

14.

15.

16.

17.

CKOJIBKUMH CTIOCO0aMU MOXKET ObITh chopMupOBaHA KOMaHIa U3 9 demoBeK

Ha OJIMMITHAy OT CTYJI€HYECKOM Ipymnmbl U3 23 yenoBek?

OrtBeT:

VY crynenra 3 sk3ameHa. CKOJIBKO BO3MOYKHOCTEH pacHpeleieHUs] OLIEHOK

(HEeyIOBJIETBOPUTENBHO, YAOBIETBOPUTEIBHO, XOPOIIO, OTIUYHO)?

OtBeT:

[lepBoro cenraOpst Ha 1 Kypce HEKOTOPOro (QaxynbTeTa 3allaHupPOBaHO 3
JIEKIIMM TI0 pa3HbIM IpeameraM. Beero Ha 1 xypce usyuaercs 10 npenmeTos.

CKOJIBKO CYIIECTBYET CIIOCOOOB COCTAaBUTH pacnucanue Ha 1 ceHTs0ps?

OrtBer:

Ha copeBHOBaHusA Kaxablii cTpenok pAeman 10 BbICTpesioB. 3a Kaxoe
MOMNaJaHue OH MOJy4yall 5 OYKOB, a 3a KaXIblil MpOMax C HEro CHUMAJoCh
OJTHO OYKO. YCHEIIHbIM CUHUTAIOCh BBICTYIUICHHE, TPH KOTOPOM CTPEJIOK
nosy4yan He MeHee 30 oukoB. CKOJIBKO pa3 CTPEJIOK JIOKEH ObLI IMOIacTh B

MHIIICHDb, YTOOBI €0 BBICTYIIJICHHUC OBLIO YCHGH_IHBIM?

OtBeT:

Ot gepeBHH 10 >Xene3HOHOpoxkHOW craniuu 20 kM. [loe3nm oTxomauT OT
ctanuuu B 11 4. B kakom yacy denoBeky, KUBYILIEMY B JIEpEBHE, HAJ0 BBINTH

U3 JIoMa, YTOOBI YCTIETh Ha MOEe3/1, €CJIM OH OY/IeT UATH CO CKOPOCTBIO 5 KM/4?

OrtBer:

W3 nmyHkroB A m B BbleXamu OJHOBPEMEHHO HAaBCTpEUy JAPYr APYry JBa
BEJIOCUTIEANCTA CO CKopocTsmMu 12 kM/4 u 15 xm/4. TlepBriii Benocunenuct

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

A) 75 kM; B) 85 kwm; B) 135 km.



Tect Ne 2
Bba3soBbiii pazaen 2. OCHOBBI MATEMATHYECKOH JIOTUKH

1. BrIcka3pIBaHUE — 3TO

2. HpCI[J'IO}KeHI/IC, KOTOPOC ABJIAACTCA BbICKA3LIBAHHUCM
1) 23+11; 2) x<5; 3) 2%4=8; 4y 2>3.

3. OpHOMECTHBIN IIPENUKAT — 3TO

4. IlpenyoxeHue, KOTOPOE ABIAETCS OAHOMECTHBIM ITPEIUKATOM:
1) x+11; 2) x<y; 3) x+4=8; 4)2>3.
5. bumxkaiiee pogoBo€ MOHATHE, IPU ONPEIEICHUN IIOHATHA «KBaaApaT»:

1) MHOTOYTOJIbHUK; 3) NpsAMOYTOJIbHHUK;
2) YETLIPEXYTOJIbHUK; 4) nmapannenorpamm.

6. BI/II[OBOC MOHATHUC HJIA IIOHATHUA «IIApaAJIIICIIOTPpaAMM))!

1) MHOTOYTOJILHUK; 3) pom0;
2) 4eThIPEXYyTOJIbHUK; 4) Tpanenus.

7. Jlns Toro, yToOBI CyMMa ABYX HaTypaslbHBIX yucen Obiia Oosnplie 20,
, 9TOOBI XOTS OBI OJTHO

U3 ciaraeMbaix ObL10 00JbIe 10.

8. st Toro, yTOOBI pa3HOCTH ABYX UKcCeN ObliIa YETHOM,

, 9TOOBI 00a

KOMITOHEHTA BHIYUTAHUS ObLUTHA YETHBHIMU.
9. Ecmum ycnoBue 4: x>1; ycnosue B: x>10; ycnoue C: x>13; ycnosue D: x>20, TO

1) C neobxomumo aJist A4; 3) D neobxoaumo aiis 4;
2) C Heobxo1uMo 114 B; 4) B neooxogumo ais C;.

10. Ecmm ycnoBue 4: x<0; ycnoBue B: x<2; ycnoue C: x<20; ycinoBue D: x<30, To

1) C nocratouno s A4; 3) D nocratouyHo ais 4;
2) B nocTaTouHo 1 A; 4) B nocrarouno s D;.



Tect Ne 3
basoBblii pa3aen 3. JiieMeHTbI TEOPUH YHCEJT

1.  Cymma 6:10°+5-10°+4-10"+3-10°+2-10°+1-10 paBHa umciy

1) 6543 21; 2)65432100; 3) 123456; 4) 6 543 210.
2. HarypanbHoe 4nciio a 1enuTcest Ha HaTypajbHOE YUCTIO 8, ECIH
3. YTtoOBI HAMTH HEU3BECTHOE JICINMOE, HAZIO
4. YtoObI HANTH HEU3BECTHLIN AEIUTEID, HAIO
3. YKaxuTe BEpHOE YTBEPKICHHUE:

1) Ecnu kaxaoe cinaraeMoe JeIUTCs Ha HEKOTOPOE YMCII0, TO U CyMMa 3THUX
cJaraeMbIX JIETUTCS Ha 3TO YUCIIO.

2) Ecnu oHO M3 clnaraeMbIX JEIUTCA Ha HEKOTOPOE YMCIIO, TO U CyMMa ATHX
CJIaraeMbIX JIEJIUTCS Ha 3TO YHUCIIO.

3) Ecou kaxnoe ciaraeMoe He JIEIUTCS Ha HEKOTOpPOE YHCIIO, TO U CyMMa
ATUX CJlaraeéMbIX HE JCJIUTCS Ha 3TO YUCJIO.

4) Ecnu cymMma cllaraeMmbiX JIEJIUTCSI HA HEKOTOPOE 4YHUCIO, TO KaXI0e

cjara€Mo€ ACJINTCA Ha 5TO YHUCIIO.

6. Ecimu nenuMoe yBenuuuth B 8 pa3, a AenuTenh — B 2 pasza, TO YaCTHOE
CTaHeT

7. Ecnu penumoe yMensmuTh B 9 pas, a nenurtens — B 3 pasza, TO YaCTHOE
CTaHeT

8. Ecnu nenmmoe yBenwunth B 6 pas, a JENHWTENb YMEHBIIUTHh B 2 pa3a, TO

JaCTHOC CTAaHCT




9. HarypanbHoe 4ncio JeauTcs Ha 3, eciu

10. HarypanbHoe€ unciio aenutcs Ha 4, ecliu

11. HarypansHoe uucio aenurcs Ha 11, ecnu

12. HatypanbHO€ YHCI0 Ha3bIBAIOT MPOCTHIM, €CIIH

13. HarypanbHoe uymcio, uMemliee Oonee AByX HaTypaslbHBIX JEJIUTENCH,

Ha3bIBaIlOT

14. HauGomnpmuii oOmuii AEMUTENH ABYX YHCEN — 3TO

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

16. Haumenbimee o011ee KpaTHOE JIByX YUCET — ATO

17. HOK (525; 231)
1)21; 2) 121275; 3) 5775; 4) 1155.

18. B kaxaom OykeTe JOMKHO ObITh 2 KpacHbIX U 3 Oenbix po3sl. Ecnu numeercs 40
KpacHbIX U 50 OenbIx po3, TO HaWOOJIblIEe KOIMYECTBO TaKUX OYKETOB

paBHO

19. Ecnu natu3HauHoe YuCiIo 5x98y KPaTHO YKCIy 72, TO YKCIO 5x—y PABHO

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



20. 123 paboTHuKa OopraHu3oBaHbl B Opuraapl mo 7 u no 12 genoBek. OcTaTok OT

JiesieHus oOuIero yucna opuraja Ha 5 paBeH

a)1,6)2;8)3;1r)4;, 1) 0

1. MHOXecCTBO, JUIsl JIEMEHTOB KOTOPOTO YCTaHOBIIEHO
YAOBIIETBOPSIOIEE

Tect Ne 4

Pasnen 4. YncsioBble CHCTEMbI: MHOKECTBO HATYPAJIBHBIX YHCeJ

>

, HA3bIBACTCA

MHOXXCCTBOM HaATypaJdbHBIX YHUCCIIL.

2. OmpenenuThb, Kakas W3 MPEICTABICHHBIX MOJIENEH YIOBIETBOPSET CHUCTEME
axcuom Ileano:

1 2 2 3 4 1 3 p
1 2 3
1 —0—0 -
3 al a2 g 5
A b B r
3. YCTaHOBUTHb COOTBETCTBHE MEXAYy alreOpandeckoil omepamuend u

YCIIOBUSIMH,
HaTypaJIbHBIX YUCEIL:

C IIOMOHIIBKO KOTOPBIX OHa OIIPCACIICHA Ha MHOXCCTBC

Onepanus VYcnoBus
A. Cnoxenue (a+b) l.a=b+c 5.ab=c
b. Beruurtanue (a-b) 2.a+b’=(a+b)’ 6.a'l=a
B. [IpousBenenue (a-b) 3.at+l=a’ 7.bc=a
I'. lenenue (a:b) 4. a'b’=ab+a 8. a=b-c

B tabnuie nog kaxmoi OyKBOW, OMPEIEIISIONIEH Ommepaluio, yKaXuTe HoMep

MOJIXOJISIIETO YCIOBUS JJIsl JAHHOM OTepaluu.

Omeem:

4. Y1oObI CyMMY JIByX CJIara€MbIX YMHOXHUThH Ha YHCIIO, MOKHO

A

b

B

I

5. YtoObI U3 CyMMBI ABYX CJIara€MbIX BHIYECTh YUCIIO, MOKHO




6. UToOBI BEIUECTH U3 YHCIIA CyMMY JIBYX CJiara€CMbIX, MOKHO

7. dns moObIX IBYX HaTypasbHBIX YUCET MMEET MECTO TOJBKO OAHO M3 TPEX

10.

11.

14.

OTHOIIIEHUM

19 > 10, Tak Kax

23+6 < 23+9, Tak Kak

13-8 > 13-5, Tak Kak

Pa3nenuth a HA b ¢ OCTAaTKOM, 3TO 3HAYUT

YCTaHOBUTE COOTBETCTBUE MCKIY CBOMCTBaMU onepaunﬁ u crocobom

BBIYMCJIICHHUA:

HFOowEe e

=

MEPEMECTUTEIHLHOE CBOMCTBO CIIOKEHUS
COUYETaTEIbHOE CBOMCTBO CIIOKEHUS
MEPEMECTUTEIHLHOE CBOMCTBO YMHOXKEHUS
coueTaTeNbHOEe CBONCTBO YMHOKEHUS
pacrpeenuTeNbHOe CBOMCTBO YMHOKEHHUSI
OTHOCHUTEIILHO CIIOKEHUS
pacrpeenuTeNbHOE CBOMCTBO YMHOKEHHUSI
OTHOCHUTENIbHO BBIYUTAHUS

. pacrpeaeuTeNbHOe CBOMUCTBO JICTICHUS

OTHOCHUTEIIBHO CJIOKCHHUS
pacrpenenuTeabHOE CBOMCTBO I€NEHUS
OTHOCHUTEJIBHO BEIYUTAHUS
pacnpenenuTeIbHOe CBOMCTBO JIeTICHUS
OTHOCHUTEIIEHO YMHOKCHUS
pacnpenenuTeIbHOe CBOMCTBO BRIYUTAHUS

(412+116)-112=(412-112)+116
844-(244+229)=(844-244)-229
(37+42)+58=37+(42+58)
183+100=100+183
34-15=15-34
39-6+39-4=39-(6:+4)
39:6-39-4=39-(6-4)
(44-58):11=(44:11)-58

A U L o

(44+121):11=44:11+121:11
10.(99-36):9=99:9-36:9
11.67-4-25=67-(4-25)

B tabmuue mox kakIpIM HOMEPOM, OMPEAEISIONUM CHOCOO BBIYHUCICHHIA,

YKaXUTe OyKBY MOAXOJSIIETO CBOMCTBA ONEpPaLUU.

Omeem:

1 2 3 4 5 6

7 8 9 10 1

15. YKa)XuTe 4uciao, KOTOPOE MOXKET ObITh OCTaTKOM IPU JEJICHUN HATypajbHOTO

yucJia Ha 98.




A) 102 B) 100 B) 98 I) 96

16. B Kax10M OBE3/IE HA KAXKJIOM 3Ta)e JACBATUITAKHOTO JIoMa PACIOJI0KEHO
no BoceMb KkBaptup. Halimurte HOMep 3Ta)ka, Ha KOTOPOM HAXOIUTCS
kBaptupa Ne 173.

A)3 b) 4 B)S5 6

17. Terpaas crout 16 p. Kakoe Hanbomnpliiee KOIMYECTBO TETPAIEH MOKHO

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

18. Ilets pasnenun yucno 108 Ha HEkoTOpOe yKnciio U noayuni octarok 10. Ha
Kakoe uucio aenui [lers?

A) 14 b) 10 B)7 N2

19. OHO ymcio Ha 62 Gombine apyroro. [Ipu neneHnu OAHOTO U3 HUX HA JIPYTOe
C OCTaTKOM B YacTHOM TmojiyyaeTcs 5 u B ocrarke 6. Halinure »Tu umcna.
Omeem:

20. YCTaHOBUTE COOTBETCTBHUE MCXKIY BCIMYMHAMM W HX BO3MOXHBIMHA

3HAYEHUSIMU:
BEJIMYMHBbI 3HAUEHUA
A) mIonaab MOHUTOPA KOMIIBIOTEPA 1) 75 500 xB. kM
b) mimomaae ropona CaHkT- 2) 1439 kB. kM
[TerepOypra 3) 100 kB. MM
B) miomaas HOrTS Ha Najble 4) 960 xB. cm

B3pPOCJIOTO YEJIOBEKA
I') mnomanas KpacHogapckoro kpast
OtBer:

A b B I

21. OnpeaenuTe OOBEKT, €ro BEIMYMHY, YHCJICHHOE 3HAYCHUE W CIUHHUILY
M3MEPEHUS BEIMUUHBI JJIS1 K&KJIOTO U3 CICTYIONIUX MPEIJIOKCHUN:

[Ipennoxenne O0BexT Bennunna Ennnuna Yuciaensoe
(CBOWCTBO) HU3MEPEHUS 3HaUEHUE

a) B xopoOke 8 kr koHpET

6) I'myObuna oBpara 2 M.

B) Ilmomanp yyactka 6 cOTOK

r) B cepBuse 12 Tapenox

1) Poct mikonbHuKa 1M 40 cm

22. 300pa3ute rpaduuecKyro WUTFOCTPALMIO U MOJEJIb PELICHUs A/ 3a0a4H:

3amaua Mopnenb penieHust




. B Oonpiioi kieTke monyraes B 2
pa3za Gosblile, 4eM B MaJICHBKOH, a B
MaJICHbKOM Ha 5 MOMyraeB MEHBIIIE,
4geM B 00mbIion. CKOJIBKO MOMyraes
B OOJIBIIION KJIETKe

. JIBa TI0BIIa TUIBLTH HABCTPEUY JIPYT
Apyry. OQuH NpoIIbLI A0 BCTPEUH
27 m, a npyroii — Ha 4 M MEHBbIIIE.
Kakoe paccrosiaue ObU10 MEXTY
HUMH CHadJaJja 3aribsBa?

Tect Ne §
ba3zoBbii pazgea S. Pacuimpenne MHOKeCTBA HATYPAJIbHBIX YHUCEJT

Coxkparute 1poOU U yKaXKUTE HAMMEHBIIYIO U3 ATUX JpoOei

108 360 315

s 2) o 3) — o
225 _ 480 540
3Ha4YEeHUE BhIPAKEHUS G — 3) : (% + %) -3 é paBHO
1)3; 2)5; 3) 1;

4 .. 4
Macca TOpTa COCTABJACT — KI' U CIIIC — €TI0 MACCHI. KakoBa macca TOpTa?
= =]

OtBeT:

1 2
Vkaxkute X0Ts OBl OIHO YHCJIO, KOTOPOC OoubIIIe ;, HO MCHBIIIC ;

OtBeT:

3puTenu MOTYT BBINTH M3 KHHO3aJIa 4epe3 y3KHEe W IIMpOKue JBepu. Eciau
OTKPBITBI TOJIBKO Y3KHME JBEPH, TO BCE 3PUTENM BBIXOZAT 3a 15 muH. Eciom
OTKPBITHI TOJBKO IIMPOKHE JIBEPU, TO BCE 3pUTENN BBIXOAAT 3a 10 MuH. 3a
Kakoe BpeMs 3aJ OCBOOOIUTHCS, €CIIM OTKPBITHI OJHOBPEMEHHO T€ U JIPyTrHe
JBEpU?
1) 12,5 mun; 2) 6 MuH,; 3) 10 muH;

B xypnane 168 crpanui. Koppekrop npountan g0 obena 2 BCETO JKypHaJIa, a
nociue obesa ele HeCKoJabKo cTpaHull. [locie 3Toro eMmy ocranoch NpoYUTaTh

1
S KypHara. CKOJIBKO CTpaHHMII TPOYUTAI KOPPEKTOP mociie obena?

1) 63; 2) 21; 3) 49;
PepakTop npouunTan 2 pykonucu, yto coctaBuiio 80 ctpanui. Ha npyroii neHb

OH IIpOoYMTal 4YCTBCPTb OCTABHIMXCA CTPAHMUII. CKoaBbKO CTpaHuI] eme He

MPOYUTAHO?




8.

9.

10.

11.

12.

13.

14.

15.

1)32; 2) 90; 3) 200;

VYkaxkute yncia, KoTopbie 0osblie 3,3, HO MeHbIIIEe 5,5

1) 5,25; 2)5,51; 3)4,12; 4)3,305; 5)5,503; 3)3,295; 3)4,638;
3nauenue Beipakenns (9,12 — 0,18-1,5): (3,17 + 4,33) paBuo

1) 1,18; 2) 1,g; 3) 66,375;
JlJia neTcKoro mpaszaHuKa KyMUid pYyJIoH [BETHOM Oymaru niuHOu 16,5 M. Ha

usrotopieHue ¢uaxkoB monwio 0,4 storo pymnoHa. CKOJIBKO MOXKHO CleJaTh
TUPJISTH/I U3 OCTAaTKOB PYJIOHA, €CJIH Ha Kaxayto TpeOyercs 1,5 m?

1) 7; 2) 27, 3)6;
depmep cobpain 8,5 1 s61m0k 1 20 1 Kaprodens. Ha xpaHeHre OH MOJIOXKHUII
80% cobpannbix s1610K U 30% coOpanHHOTO Kaptodens, a OCTalbHOE Mpoaall.
S1610K unu kaprodeis oH npojan 60JbIlIe U Ha CKOJIBKO LIEHTHEPOB?

OTtBeT:

Bacceiin npsmoyronbHoit Qopmbl umeer pasmep 6x9 wm. Ilo mepumerpy
OacceliHa BBUIOKHIM OOpAIOp M3 KBaapaTHOM TumTku pasmepom 30x30 cwm.
Ckonpko norpedoBanoch mmTok? Kakyro miomaas 3aHuMaeT 0acceiiH BMecTe
¢ 6oparopom?

OtBeT:

JUIMHBI CTOPOH MPSMOYTOJIbHUKA OTHOCATCS Kak 3:2. JlnnHa 60mibiieil CTOPOHBI
paBHa 12 cM. [IlepumeTp 3TOro0 NpsIMOYToJbHUKA PABEH
1) 20 cm; 2) 96 cwm; 3) 40 cm;

JIBa kOMMepcaHTa BJIOXWIN B IPOEKT COOTBETCTBEHHO 2,5 MJH. p. U 4 MIIH. P.
u nonyunnn 10% npubsuin. OnHy MOJOBHHY 3TOW NMPUOBLIM OHU MOTPATHIN
Ha HOBOE 00OpyI0BaHUE, a BTOPYIO MOJIOBUHY Pa3ICIUIN MEXKIy COOOW B TOM
K€ OTHOLIEHUHM, B KAaKOM HaXOJWINCh BHECCHHbIE MUMH JAEHbIU. (CKOJBKO
MOJTYYMJT KaXKblii?

OtBeT:

Nwmeetrcss 3% u 30% pactBopbl conn. B KakoM OTHOILIEHHM CHEAYET HUX

CMeIIaTh, 4ToOkI MoyuuTh 12% pactBop conu?



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

16.Hekotopoe uncno ymenbmmian Ha 30%. IlomydeHHOE 4YMCIO YyMEHBUIWIM HA
20%. Ha cxoibpKO MpPOLIEHTOB UTOTOBOE YHUCIO YMEHBIIMIOCH 110 CPABHEHUIO C

MEepBOHAYAIHHBIM?

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

Tecr Ne 6
ba3oBblii paznen 6. 'eomerpudeckune GUrypbl U BeJTMYNHbI
1. Bepno au, uyTo muomaas S napauiesorpaMmma co CTopoHaMu a U b paBHa ab?
Otger:
29
2. Bepno nu, uTo momIaab S NpsIMOYTOIbHHUKA TuaroHanbso d, paBHa d*
Otger:

3. ®urypsl, UMEIOIINUE PABHBIC MIIOMIAU, HA3bIBAIOTCSA

4. Kak uW3MEHHUTCS IUIONIab MPSMOYTOJIBHOTO TPEYroJIbHUKA, €CJIH €ro
OCHOBAHHUE YBEJIMYUTH B 4 pa3a, a BEICOTY YBEJIMYUTH B 2 pa3a?
1) yBenuuutes B 2 paza  2) yMEHBIIUTCS B 2 pa3a 3) yBEIUYMUTCS B 8 pa3
4) yMEHBIIUTCA B 8 pa3  5) HE UBMEHUTCS
Orger:
5. Breicota TpeyronbHuka paBHa 24 cM, ocHoBaHnue 0,36 M. [lnomans nanHoro
TpEyroJbHUKA paBHa:
1) 4,32 cm® 2) 4,32 M 3) 4,32 oM’ 4) 432 em’
Orger:
6. U3BecTHO, 4YTO B paBHOOEAPEHHOM TPEYTrOJIbHUKE CpENHss JIMHMUS,
napajuiesibHasi OCHOBaHHWIO, paBHa MOJOBUMHE ocHOBaHusA. Chopmynupyiite

o0paTHOe yTBEpKJICHUE:

7. BepHo nu yTBepKJieHHE, OOpaTHOE JaHHOMY B Bompoce 67

OrtBer:



8. M3BecTHO, 4TO B poMOE€ AMAroHajdu MEPECEKAIOTCs MOJ HPSIMBIM YIJIOM.

Chopmynupyiite oOpaTHOE yTBEPKICHHUE.

9. Bepno n1u o6paTtHOE yTBEpKIeHUE, OOpaTHOE JaHHOMY B Bompoce 87
Ortser:
10. SBnsieTcs v MOHSATHE MPSIMOYTOIBHUKA POJOBBIM IS MOHITHS poMOa?
Orser:
11.ABnsercs nu YCIIOBUE HEPIEHAUKYIAPHOCTH JaroHaneun
YEeTHIPEXYTOJIbHUKA JJOCTATOYHBIM JJIs OTpeiesieHus: pomba?
Otger:
12.BeiaenuTe U3 NpUBEICHHBIX CBOMCTB KBapara CyII€CTBEHHBIE:
1) paBeHCTBO POTUBOJIEIKALTUX CTOPOH;
2) paBEHCTBO POTUBOJICKALIUX YITIOB;
3) paBEHCTBO BCEX CTOPOH;
4) paBEHCTBO BCEX YIIIOB;
5) mapajuieIbHOCTh IPOTUBOJIEKAIUX CTOPOH;
6) nepneHANKYISIPHOCTh TUArOHAJICH;
7) paBEHCTBO JAMAroHajeH;
8) NEepneHIUKYISIPHOCTD CTOPOH;
9) nanHas ¢purypa — 4eThIpeXyroJbHUK
Ortger:
13. OTpe3ok, COeaUHSIONI JBE TOUYKA OKPYKHOCTH, HA3bIBAETCS
14.BriicaHHbIii  yrojd OKPYXHOCTH, ONMUPAIOLIMNCS Ha JIWaMETp, pPaBEH
IpaaycoB.
15. Kakue ymibl, oOpazyembie MpU MEPECEUEHUN ABYX MapalieIbHbIX MPSMbIX
TPETheU MPsIMOi, paBHBI MEXy COOOM:
1) BHyTpeHHUE OJHOCTOPOHHUE;  2) BEPTUKAJIbHBIE,;
3) BHyTpeHHUE HAaKpeCT jJexaiiue; 4) COOTBETCTBEHHBIE.

16.Ymibl, uMmeromue OOIIyI0 CTOPOHY, a JABE JAPYrHe CTOPOHBI KOTOPOTO



COCTABJISIFOT Pa3BEPHYTHIN YTOJI, HA3bIBAKOTCS

17.01Tpe30K, COENMHSIONIMI  BEpUIMHY  TPEYTrOJbHHKA C  CEpEeAUHOU

HpOTI/IBOJIe}KaH_ICI‘/JI CTOPOHBI, HA3bIBACTCA

18.YacTtb npsmoii, UMerolasi Ha4yajo U KOHEll, Ha3bIBaeTCsl

19.B npsiMOyroibHOM TpEYrOJIbHUKE CTOPOHBI, OOpa3yoliue MNpsMOM Yroi

Ha3bIBaIOTCA

20.B npsMOyroibHOM TPEYroJbHUKE OTHOLIEHHWE KareTa, MPUJIeKAIlero K
OCTpOMY yIILy, K IPOTHUBOJIEKALEMY KaTeTy Ha3bIBACTCS

JTAHHOT'O yTJia.




4. Y4eOHbIe pecypcehl

4.1. Kapra aurepaTrypHoOro ooecnedeHust JUCUUIINHbBI

«MATEMATUKA»

JUTs1 00Y9aromuXcsi 00pa30BaTeIbHON MPOTPaMMBbI

Hanpasnenue nonrorosku 44.03.01 Ilegaroruueckoe oOpa3oBaHue,
HarpaBJIeHHOCTH (Mpoduik) oOpa3oBarenbHON porpammbl HauansHoe oOpa3zoBanue (3aouHas popma oOyueHus )

Ne HaumenoBaHue Mecro KonnuectBo
m\n XPaHEHUS/NEKTPOHHBIN | HK3EMILIIPOB/TOUEK
azapec JocTyna
Oos3arenbHas TuTEpPaTYpa
1. | bopaykoBa T.C. 3amayHuK — HpPaKTUKyM O MareMaTrWke i CTyAeHToB (akynbrera | Hayunas Oubmuoreka 156
HauanbHBIX KmaccoB. KI'TIY um. B.I1. Actadsesa, Kpacuosipck, 2006
2. bopaykoBa T. C.3amayHuk-IpakTUKYM I10 MaTeMaTHKe ISl CTYyIeHTOB ¢akynasrera | Hayunas 6ubiamoreka NunuBuyanbHbIH
HadallbHBIXKJIaccoB: yueOHoe mocooue / T.C. bopaykoBa; KpacHosp. roc. mem. yH-T UM. HEOTpaHUYEHHBIN
B.I1.Acradnesa. - Kpacnosipck, 2006. - 174 c¢.-URL:http://elib.kspu.ru/document/5705 JIOCTYTI
3. CroiinioBa, JIroooBb IleTpoBHa. Maremaruka [TekcT]: yueOHHMK A7 CTyA€HTOB Bhicliux | Hayunas 6uOnnoreka 106
nenarornyeckux yueOHsix 3aBenenuii / JI. I1. Croitnosa. - M.: Akanemust, 2002. - 424 c.
4. CroiinioBa JLIL., JlappoBa H.H., [lenumeBa JI.O. 3agaun 1151 KOHTPOJIbHBIX paboT mo | Hayunas 6ubnnoreka 100
Maremaruke. M.: [Ipoceemenue, 1993
5. JJleMeHTbl MaTeMaTH4ecKOd JOrukM [TekcT]|: Meromuueckue PpEeKOMEHAAUu IS
MIPOBENICHUsI TAOOPATOPHBIX PabOT IJIs CTYIEHTOB (haKylbTeTa HadadbHbIX KiaccoB /Coct. | Hayunas GuGnmoreka 130
H. b. Tumodeena. - Kpacuosipck: PO KI'TIY, 2007. - 84 c.
JonosHuTe/ILHASI JIUTEPATypPa
1. | Byxmrad A.A. Teopus uncen: yuedHoe nocodue - CIIG.: Jlanp,2008 100
2. I'pec, II.B. Maremarnka s OakajgaBpOB: YHHBEPCAJIBHBIA KypC [UJISI CTYICHTOB 9bC NunuBuyanbHbIH
TYMaHHUTApHBIX HampaBieHu : yaeOHoe nmocooue / [1.B.I'pec. - 2-e uzn., nmepepald. u mor. - «YHUBEPCUTETCKAS HEOTpaHUYCHHBIN
Mocksa : Jloroc, 2013. - 288 c¢. - ISBN 978-5-98704-751-4 ; To ke [DneKTpoHHBIM | OHOIMOTEKA OHJIANHY JIOCTYI
pecypc]. - URL:http://biblioclub.ru/index.php?page=book&id=233778
3. Jlapun C.B. Yucnossie cuctemsl. KI'TIY, Kpacnosipck, 2001 Hayunas Oubnuoreka 90




CroiisioBa, JIwooBb IlerpoBHa. OCHOBBI HayaJdbHOrO Kypca wmareMatuku [Tekcr]:

yuebHoe mocobue s ywammuxcss men. yd-mp mo crer. Ne2001 «IIpenomaBanme B | Hayunast 6ubnamnorexa 48

HayalbHBIX Kiaccax obOmeoOpasosar. mk.»/ JI. I1. CroiinoBa, A. M. Ilpnmukano. - M. :

[Ipoceemenue, 1988. - 320 c.

®puaman JI.M. u np. «Kak HayuuThcs pemars 3agaun» M.: IIpocsemenne, 1989 Hayunas 6uGnmoreka 11
YueOHO-MeTOAMYECKOE O0ecTIeueH e IJIsl CAMOCTOATEIbHO padoThI

Tumodeena, H. b. Pabouas TeTpanp nmo matematuke. Pa3nen « 9eMeHTHI JIOTHKHY SBbC KTTIV um. B.IL. NunuBuyanbHbIH

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

nocryma : http://elib.kspu.ru/document/5724.— 9bC «KI'TIY um. B. I1. AcradbeBa» JOCTYT

Kaazuk, FO.A. Marematuueckuii cnoBaps / FO.A. Kaasuk. - Mocksa: ®uzmarnut, 2007. - SBbC NunuBuyanbHbIH

336 c. - ISBN 978-5-9221-0847-8; [OnexTponHbIii pecypc]. - URL: «YHHUBEpPCHTETCKAs HEOr paHUYCHHBIH

http://biblioclub.ru/index.php?page=book&id=68438. OGubmuoTeka OHIAHH slocTyn

NudopmanuonHbie CIpaBOYHbIEe CHCTEMbI H NPOo(deccnoHaIbHbIe 0a3bl JAHHBIX

Hayunas 6ubnunorexa KI'TIY um. B.I1. AcradbeBa

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

JIOKAaJIbHad CCTh By3a

MesxBYy30BCKast 31eKTpoHHas oubimorexka (MOB)

https://icdlib.nspu.ru/

NunuBuyanbHbIi
HEOrpaHWYEHHbIN
JIOCTYI

Elibrary.ru [9nexTpoHHBIH pecypc]: 27eKTpoHHas OUOIMOTeYHAs cUcTeMa

http://elibrary.ru

NunuBunyanbHbIN
HEOrpaHUYECHHBIN

JIOCTYTI

MexBy30BCKas deKTpoHHas onbmmorexa (MOB)

https://icdlib.nspu.ru

NunuBuyanbHbIH
HEOrpaHWYEHHbIN

JIOCTYTI

CornacoBaHo:

3aMECTUTEIb TUPEKTOPa OMOINOTEKH
(IOIXHOCTH CTPYKTYPHOTO MOAPA3ICIICHHS)

/,;/‘ ‘:,,
~ L~ /’ / IWlynununa C.B.
(moamnuce) (Pamunus U.0.)




1.2. Kapra marepuajJibHO-TEXHU4€CKO 0a3bl TN CHUIINHBI

«MareMaTuka»

IJIsE 00y4aroIMXxcs 00pa3oBareibHOM MPOrpPaMMbl

Hanpasnenue noaroroBku 44.03.01 [legarornueckoe oOpa3oBaHue,

HaIpaBJIeHHOCTh (Mpoduiib) 0Opa3oBaTEILHON MTPOTPAMMBI

HauanbHoe oOpa3zoBanue

(3aounas popma oOydeHUSN)

AyruTopus

OobopynoBanue

JUTSL TPOBEICHUS JICKITMOHHBIX 3aHSATUM

r. Kpacnosipck,
ya. Mupa, 1.83,
ayn. 2-08 JlekuuonHas

Kommnsrorep-1mT, npoekrop-11rt, skpan-11ut, yueOHas

nocka- 1 mT, yueOHbBIX MOCaI0uHbIX MecT — 60.

JUTSI TIPOBEJICHUS TTPAKTUICCKHUX 3aHITHH (JTa00paTOpHBIX PaboT)

r. Kpacnosipck,
yi. B3nernas, 1.20,
ayn. 2-05 Kabunet

MaTCMaTHKH

Kommnsrorep-1mT, npoekrop-1mrt, s3kpan-11ut, yueOHas

nocka- 1 mT; yueOHbIX mocagouHbix Mect — 30.

JUISL CAMOCTOSITEIbHOU pa6OTI>I

r. Kpacnosipck,
yi1. Banernas, 1.20,
ayn. 1-04 Yyebno-

METOINYECKas

Jaboparopust

HoytOyk -12mT, skpan-1it, nocka ydeOHas-1mrt, nocka

MapkepHas - 1T, mpoektop-liT, ceid amsa xpaHeHuUs

3apsAIKA HOYTOYKOB, CTOJI JJIsi WHBAJIUIA-KOJSICOYHUKA

1000*600per. -1mT
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