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1.IlepeyeHb KOMIETEHIMN C yKa3aHUEM STaroB MX (OPMHUPOBAHMSI B IMPOIECCE OCBOCHUS
N 1
o0pa3oBaTeabHON MPOTrpaMMBbl

Ko u HaumMeHoBaHME KOMIETEHIIMH | DTarbl popMUpOBaHUS

[IK — 1. Cmocoben ocamBaTh u | 1.PaboTa Ha y4eOHBIX 3aHATHUSAX
UCIOJIb30BaTh TeopeTuueckue 3Hauus | 2. CamocrostenabHas paborta

U TPAKTHYECKUE YMEHHS W HaBBIKU B
NpeAMETHONW O00JacTH TMPH PelIeHUH
npodecCHOHATBHBIX 33/1ad.

IIK — 3. Cnocoben ¢opmupoBath | 1. PaboTa Ha yueOHBIX 3aHATHIX
Pa3BUBAIOIIYIO oOpazoBarenbhyto | 2. CamoctosTensHas padbora
cpeny ISl JOCTUKEHUS JIMYHOCTHBIX,
MPEAMETHBIX H  METalpeIMETHBIX
pEe3yNbTaTOB OOYYCHHS CpEICTBAMHU
IIPENoAaBaeMbIX y4eOHBIX
MIPEAMETOB.

2. Onucanue noka3areyieil 1 KpUTepUeB OLICHUBAHUS KOMIIETEHIIMI Ha pa3IWyHbIX dTanax hx
2
dhopMupOBaHHUs, OTTMCAHUE TITKAJT OICHUBAHUS

Ypos
One” | eHb Ortan Ika
u chop | bopmuposa | Onucanue nokazaTeneu Kpurepun |n a
BaeMbl | MUPO | H U OLICHWBAHU | OIIEH
e - b U
KOMIIE | BaHH BaHU
T 0 s
SHIIUH | CTH

1 v
YKasblBaeTca MHGOPMaLMs B COOTBETCTBUM C YTBEPKAeHHOM P,

2 v
YKasblBaeTca MHGOPMaLMs B COOTBETCTBUM C YTBEPKAEeHHOM P,



I1K-1

ITopo | 1. PabGota | 3namu: Pacuetnas | [llka
r Ha KOHIIEITYaTbHbBIE conep- | padora, na
OBBIH | y4eOHBIX KaTeIbHBIE HWJCH IOCTPOCHHS | pedepar OIICH
3aHATHAX apu(MeTuKn IeHCTBUTEIBHBIX WBaH
2. yycen Ha 0a3e TeHeTHYeCKOro us
CamMocTosIT | ompeeeHus Ynca, pacc
en bHAs | OCHOBHBIE METOJBI PEIICHUS YETH
pabota 3amaqy oMt
Ymems: pabo
MOJIb30BAThCS  SI3BIKOM ~ Ma- THI
TEMAaTHKH; [Ika
BECTH MHPOPMAITMOHHO- na
aHAIUTUICCKYTO U WH- OIICH
dhopmalnoHHO-O0M0IHO- MBaH
rpaguuecKyro paboty c us
MPUBJICYCHUEM COBPEMEHHBIX pede
TEXHOJIOTH pata
JIOTUYHO u IPaMOTHO
dbopMmynupoBaTh M BBICKa-
3pIBAaTh ~CBOM  MBICIIH,  ap-
TYMEHTHPOBAaTh CBOIO TOYKY
3peHus
IIpox | 1. PabGota | 3namw: Pacuetnas | Illxa
BUHY | Ha MOHSATUHHO-KATErOpUaTbHBIN pabora, aa
T BIA | Y4EOHBIX amnrmapar, KOHIIETITyaJIbHBIC | pedepar OILIEH
3aHATHIX coJiep>KaTelIbHbIE ujeu WBaH
2. MOCTPOEHUS apu(pMETUKH ust
CamocTosIT | ACHUCTBUTEIBHBIX YUCEN HA 0aze pacc
en bHAs | TCHETUYECKOTO  OMpEeeICHUS YETH
pabora quCiIa, UACHHBIC W JIOTHYCCKUE oMt
CBA3M TMOHATUH ©  (HaKTOB pabo
CUCTEMATUYECKOW TEOPHUH O ThI
YHCIIe, METOABI PEIICHUS 3a1a4 [xa
Ymemn: na
MOJIB30BAThCSA  SI3BIKOM ~ Ma- OTICH
TEMAaTHKH; WBaH
BECTH nH(}OpPMAITMOHHO- us
aHATUTHYECKYIO U WH- pede
dhopmaIrmoHHO-OM0IHO- para
rpaguIecKyro paboty C
MPUBJICYCHUEM COBPEMEHHBIX
TEXHOJIOTUH
JIOTUYIHO u I'PaMOTHO
dbopmynupoBaTh U BBICKa-
3pIBATh CBOM  MBICIIH, ap-




T'YMCHTHPOBATb CBOIO TOYKY

3peHus, aJlanTUpPOBaTh
pe3ynbTaThl U3YUYEHUs MTOHSATUN
U (HaKTOB CHUCTEMaTHYECKOM

TeOpun apuPMeTHKU IeHCTBU-
TEJIBHBIX YHCENT K IIKOJBHOMY
00pa3oBaTeNIbHOMY IIPOIECCY

Brademy:
HAyYHBIM CTHJIEM W3JIOKCHUS
coJepKaHus, HaBBIKAMHU
13(0)5(0) ;N coopa,
CUCTEMaTHU3ALNH u uc-
MOJIb30BAHUS uH(bopMaIn,
METO/IaMH u nprueMamMu
YyCTHOTO ¥ MHUCHbMEHHOTO
U3II0KECHUS IPEIMETHOTO
Marepuaia
Ypos
One” | eHb Oran Ika
u chop | bopmuposa | Onucanue nokazaTeneu Kpurepun |1 a
BaeMbl | MUPO | H Us OIICHHBAHU | OIICH
e - b u
KOMIIE | BaHH BaHU
T 0 S
EHIIMU | CTH
[IK-3 |Ilopo | 1. PaGora | 3nath ocobennoctu | Pacuernas | [llka
r Ha dbopmupoBaHusi pa3BUBaroIIeH | pabota, Ja
OBBII | yueOHBIX o0pa3oBaTeIbLHON CpeIbl; pedepar OLICH
3aHATHSAX | YMETh  OpraHW30BBIBAaTH U WBaH
2. PYKOBOJUTH paO0OTO KOMaH/IBI. ust
Camocrodr pacc
el pHAs YETH
pabora ol
pabo
THI
[IIka
na
OLICH
WBaH
ust
pede

para




IIpox | 1. PaGorta | 3HaTh ocoOennoctH | Pacuetnas | lllka
BUHY | Ha dbopMupoBaHUs pa3BUBAIOINICH | padoTa, na
T Bl | y4EOHBIX o0pa3oBaTeIbHOM Cpebl; pedepar OLIEH
3aHATUAX | YMETh  OpPraHU30BBIBATH U VBaH
2. PYKOBOJIUTH pabOTOM KOMaH/IbI. us
CamocrosT | Bmagets HaBbIKAMH pacc
en bHas | OpraHu3all W PYKOBOJCTBA YETH
pabota paboToit KOMaH/IbI, oMt
BbIpadaThIBast KOMaHJAHYIO pabo
CTPATETUI0 Il  JOCTHKEHHS ThI
ITOCTABJICHHOU LIEIIN. [IIxa
na
OLIEH
VBaH
us
pede
para
Onucanue mMKaja OHEeHUBAHUS
IlIkaja oueHUBaHHUA PACYETHON PadOThI
Kpurepuii oueHuBanus baua
Ecnu cTyneHT mpaBuiIbHO pelInsl Bce 3ajJaHus U 00OCHOBaJl MOJy4YEHHbIE | 8 OaiioB
PE3YNBTATHI
Ecnu cryaeHT mpaBUibHO pelIWsl BCE 3aJlaHusi, HO HE CMOI OOOCHOBaTh | 7 OaiioB
MIOJIYYEHHBIE PE3YJIBTATHI
Ecnu crynent mpaBuibHO pemmn 60% - 80% Bcex 3amaHuii, HO He cMor | 6 6aioB
000CHOBATh MOJIYYEHHBIE PE3YJIHTATHI
Eciu crynent npaBunbHO pemmn 50% Bcex 3amaHuii M oOocHOBa’ | 5 6amwioB
MOJIYYeHHbIE PE3YNIbTAThI
Ecnmu crynent mpaBunsHO pemmnn 50% Bcex 3amaHuil 1 000cHOBan He Bce | 4-1 Gamn
IIOJIYYEHHBIE PE3YJIBTATHI
Ecmu crynent mnpaBwipHO pemmin MeHee 50% Bcex 3amaHuii W cMor | 1 Gamn
000CHOBAaTh NOJYYEHHBIE PE3YIbTAThI
Ecnu crynent mpaBuiabHO pemmsi meHee 50% Bcex 3amanmii 1 He cmor | 0 6amwioB

000CHOBATh MOJIYYEHHBIE PE3YJIHTATHI

Illkana ouenuBanus pedeparon

Ouenka | Kputepun

3 dajuia

HEO00XO0MMBbIE 000OIIIEHUS U BBIBOJIBI

pecpepaT II0 TEMC HaIIMCaH CaMOCTOATCIIbBHO, IIPOACMOHCTPHUPOBAHO
YMCHHUC MH3JIaratb MaTcpuajl IMOCICA0OBATCIbHO MW TI'PaMOTHO, ACJIAaTbhb

2 Oamia

9TOM JOOIMYHICHBI

pedepar ynoBieTBOpsieT TpeOOBAaHUSIM Ha OIEHKY B 3 Oajjia, HO MpH
OJIMH—JIBA HEJ0YEeTa IPU OCBEIICHUH OCHOBHOTO




COJIEpKaHMs TEMbI, UCIIPABJICHHBIC IO 3aMEUAHUIO MPENoaBaTes, Uin
JONYIIEeHbl OImMMOKa WM 0o0Jiee JIBYX  HEJOYETOB IIPH OCBEIICHUU
BTOPOCTENEHHBIX  BOINPOCOB, KOTOPHIE JIETKO HCIPABISIIOTCS IO
3aMEYaHUIO TPErnoaBaTes, Wiu B pedepare MOKET ObITh HEJOCTATOUHO
MIOJTHO pa3BepHyTa

1 Oamn

HEIOJIHO, HEIOCJIENOBATEIbHO PACKPBITO COJIEP)KAHHE MaTepHhala, HO
MOKa3aHo o0uiee MOHMMaHUE BOMPOCa U MPOAEMOHCTPUPOBAHbI YMEHHS,
JOCTAaTOYHbIE I JAJIBHEWUILEr0 YCBOCHMSI Marepuana, WIHM UMEIUCh
3aTpyIHEHMS, WJIA JONYIIEHbl OIIMOKH B ONPEIEICHUU MOHITHIA,
UCIIOJIb30BAaHUM TEPMHUHOJOTUH, WCIPABJICHHBIE IIOCIE 3aMEYaHHM
IpernoAaBaresis, WIK CTyI€HT HE MOXXET NPUMEHUTh TEOPHI0 B HOBOU
CUTYyalluu

0aJUIOB

HE PaCKpbITO OCHOBHOE COJIEp:KaHKHe yueOHOTO MaTepuaina, 0OHapyKeHO
HE3HAHWE WM HEMOHUMaHue OoJblledl win Haubolsiee BaXKHOM 4YacTu
y4eOHOro Matepuasa, JIOMyIeHbI OMMOKHA B ONPECICHUH OHATUM, IPU
UCIIOJIb30BaHUM TEPMHUHOJIOTHHM, KOTOpPHIE HE HCIPABICHBI MOCIE
HECKOJIbKUX 3aMEYaHUl MPernojaBaTelis




3. KoHTpoJsibHbIE 3a7aHUs WA HUHbIE MaTepHayibl, HEOOXOJIMUMbIC IS OLEHKU 3HAHUH,
yMEHUH, HaBBIKOB W (WJIM) ONbITa JIEATEIbHOCTH, XapaKTePU3YIOIIUX  JTarlbl
(dbopMHUpOBaHUS KOMIIETEHIIMI B IIpollecce OCBOSHUSI 00pa30BaTEIbHOM MPOTrpaMMBbl

Texkymuii KOHTPOJIb

IIK — 1. CnocoOeH ocBauMBaTh M HCIOJIb30BATh TEOPETUUYECKUE 3HAHUS U MPAKTUYECKUE
YMEHHsI ¥ HaBBIKM B TIPEIMETHOM 00JIaCTH MPH pelIeHUH MPOo(hecCHOHATBHBIX 3a/ad.

3Hams: MOHSATUWHO-KATErOpUATIbHBIN ammapar, KOHIENTYalbHbIE COACPIKATEIIbHBIC HICH
MOCTPOCHUST apU(DPMETUKU JIEUCTBUTEIBbHBIX YKMCENT Ha 0a3e T€HETHYECKOTO OIpeeIeHUs
4yuciaa, UJICHHBIE U JIOTUYECKHE CBS3U MOHATUH M (PAKTOB CUCTEMATUYECKOM TEOpUU O
YHCIJIEe, METOAbI PEICHUSA 3a/1a4

3amanus, HeoOXxoauMmble s oueHuBaHus copmupoBanHocTH [IK-1 Ha moporoBom
3
YpOBHE

[IpumepHbIe 3a1aHUsT U3 PACUETHBIX PabOT

L. 3amucars uncio (46203); B cucteme ¢ ocHOBaHHEM t=12,

2. Jlano Tp€x3HayHOE HATypaAIbHOE YUCIIO (YUCIIO HE MOXKET HAUMHATHCS C HYJIS ), HE
kpatHoe 100.

A) MoeT 71 4acTHOE 3TOT0 YUCia U CyMMBI ero 1udp ObITh paBHbIM 90?7 OTBET

obocHyHTE.

b) MosxeT i yacTHOE ATOro Ynciia 1 CyMMBI ero 1udp 06Tk paBHbIM 88?7 OTBET

obocHyHTeE.

B) Kakoe nHanbospiiiee HaTypallbHOE 3HAU€HHNE MOKET UIMETh YaCTHOE JTAHHOTO Yucia U

cymMmbl ero mudp? OTBeT 000CHYHTE.

3. MOHO 11 IPECTaBUTh B BUJIC CUCTEMATHUECKUX IPOOEH CIeAyIolue Ynca:

51 . 35 . 55 .
a)z B JIBOMYHOU CHCTEME, 6)5—4 B LIECTEPUYHOMN CUCTEME, B) — B /IBCHA/IATEPUIHOH

(1010), 13)

. 220 .
B IISITEPUYHOU CUCTEME, ,u)(—4 B BOCBMEPUYHOM CHUCTEME.
(20101)5 1596

Ecnu M0HO, TO HAUTE COOTBETCTBYIOLINE CUCTEMAaTHUYECKHE TPOOH.

CUCTEME, T)

[lepeuens Tem pedepaToB
1. AxcuomaTHyeckoe MOCTpOeHHE apu(PMETHKH.

3 o
YKa3blBaloTCA OTAENLHO MO YPOBHAM, B C/lydae eciv GopmyanpoBku 3YB pas3ninyaloTcs B 3aBUCMMOCTU OT YPOBHEWM
chOpPMNPOBAHHOCTM KOMMETEHLMNA.



2. Nupawniickue uudpsl B Poccum u ux 3Bosronus.
3. CpexncTa 1jis cuera.

4. TIpo6nemsl Bapunra u 'onpnbaxa.

5. IlpakTudeckue «mpaBuiiay apuPMETHKH.

3amganus, HeoOXoauMble I oneHuBaHusa chopmupoBanHoctd I[IK-1 Ha mpoaBuHyTOM
ypOBHE

[IpumepHBIC 3a1aHUST U3 PACUETHBIX PabOT
1. 3anucatsb uncino (44203)s B cucteme ¢ ocHoBaHueM t=11.
2. 3amucats uynciio (4016203); B cucteme ¢ ocHOBaHUEM t=14.

3. 3ammcats yuciao (3013203), B cuctemMe ¢ OCHOBaHHEM t=2.

[lepedens Tem st pedeparon
1. Yucna u MHOKECTBa
2. Hynb kxak yuco.

Ymems: monb3oBaTbcs S3bIKOM MaTE€MaTHKW; BECTH MH(POPMAIMOHHO-AaHATUTHYECKYIO U
nH(pOpMaMOHHO-0MOIMOrpaduueckyro  paboTy €  MPUBJICYEHHEM  COBPEMEHHBIX
TEXHOJIOTHH; JIOTUYHO W TPamMOTHO (POPMYJIHPOBATH M BBICKA3bIBATh CBOM MBICIH, ap-
TYMEHTHUPOBATh CBOIO TOYKY 3pEHUs, alalTUPOBATh Pe3ydbTaThl U3YYCHHS MOHITHH U
($akTOB CHCTEMAaTUYECKOW TEOpUH apU(PMETHKU JEHCTBUTEIBHBIX YHUCENl K IIKOJIbHOMY
00pa30BaTEILHOMY MPOLIECCY

3amanusi, HeoOXoauMmbie sl oleHuBaHus cdopmupoBanHocTH [IK-1 Ha moporoBom
4
YPOBHE

[TpuMepHbIe 3a1aHusI U3 PACUCTHBIX PadOT
4. Beraucnuts (100102)3-(1112)3, (456543),+(34235)7, (465)9+(37)9, (1123)/5(203)s.

O. BBIYMCIHTE (102103)4-(1132),, (46909)1,+(87838)11, (465)s*(37)g, (2121)5/(1022)3.
Ilepeuens Tem aiisa pedeparon
1. YcTHas Hymepanus U NalbLEeBbIM CUET.
2. [Ipoucxox1eHre Ha3BaHUI YHCEIL.

4 ~
YKa3blBaloTCA OTAENLHO MO YPOBHAM, B C/lydae eciv GopmyanpoBku 3YB pas3ninyaloTcs B 3aBUCMMOCTU OT YPOBHEWM
chOpPMNPOBAHHOCTM KOMMETEHLMNA.



3ananus, HeoOXoauMmble st onleHuBaHusi copmupoBanHoctu [1K-1 Ha mpoaBunHyTOM
ypOBHE

[IpumepHbie 3a1aHUsI U3 pACUETHBIX PaboT

1. HailimuTe Bce HaTypasbHbIE 4YHCIa, TOCIHEAHSS AecATHYHAs mudpa Kotopbix 0 u
KOTOpbIE MMEIOT POBHO 15 paznuyHbIX HATypalbHBIX JAeNUTeNed (BKIIOYas €IUHUILY U
caMo YHCJIO).

2. Hoxaxure, yTo (n3-n) nenurca Ha 6 IPU BCSIKOM HATYPaJIbHOM N.

3. JlaHo TpE€X3HAYHOE HATYPAIBHOE YUCIIO (YUCIIO HE MOXKET HAYMHATHCS C HYJIA).

A) MoxeT nu 4yacTHOE AITOr0 4YHCIIa M CyMMBI ero mudp ObiTh paBHBIM 12? OTBer
o0ocHyHTE.

b) Moxer 1M yacTHOE 3TOro yuciia U CyMMbl ero uudp ObITh paBHbIM 87?7 OTBeT
o0ocHyHTE.

B) Kakoe HanmmeHblliee HAaTypajdbHOE 3HAUYCHHE MOXKET MMETh YaCTHOE JIaHHOTO YHWCia U
cymmbl ero mudp? OTBeT 000CHYHTE.

[lepedens Tem st pedeparon
1. [MucbmeHHast HyMepalus Yucen.
2. Apudmernueckue 3a0aBbl.
3. llemHbie apoowu.

Brnademw: HaydyHBIM CTUJIEM U3JI0KEHUS COJICpKaHMs, HAaBbIKaMu MOUCKa, cOopa,
CUCTEeMAaTHU3allMU U UCIIOJIh30BaHUs HH(POpMAIIMKU, METOAaMHU U TPUEMaMH YCTHOTO U
MUCHbMEHHOTO U3JI0KEHUS TPEAMETHOTO MaTepuaia

3ananusi, HeoOxoauMble Juisi olleHMBaHusA chopmupoBaHHocTH [IK-1 Ha mpoaBuHyTOM
YPOBHE

[IpumepHbIe 3a1aHUST U3 PACUETHBIX PabOT

1. HailiT ocTaToK OT eNeHNs HaTypaJbHOTO YKciia Ha 96, €ciii 3TO YHCIIO AEIUTCS Ha
12, a moy4yeHHOE MPU ATOM YaCTHOE MPH JICICHUH Ha 8 aeT OCTaTOK 2.

2. CyuiecTByeT JId TaKO€ HATypajdbHOE YHUCIIO, KOTOPOE MpHU JeJeHud Ha 12 nmaer B
octartke 6, a mpu neneHuu Hal8 maet ocrtaTtok 7?7 OTBET 00OCHYHTE.

3. [To kpyry B HEKOTOPOM MOPSJKE MO OAHOMY pa3y HamucaHbl yucia ot 9 no 18. Ins
Ka)KJI0U U3 JICCSATH Map COCEIHUX YHUCEN HAILIM WX HAauOOJIBIINI OOLINNA JeTUTEb.

A) Morno 11 moiy4YuThbesl Tak, YTO BCE HAMOOJIbIIKME OOIMe AenuTenu paBHbl 1?7 OTBeT
obocHyHTeE.

b) Morno 1M TOMYYUTBCS TakK, YTO BCE HAMOOJbIIME OOUIMe JENUTEN IOMapHO
paznuyHbl? OTBET 0OOCHYHTE.

B) Kakoe HaunOosbliiee KOIMUYECTBO MOMAPHO PA3IMYHBIX HAMOOJIBIINX OOLIUX JEIUTeNeH
MOTJIO MPU 3TOM NOJy4nuThes? OTBET OOOCHYHTE.

[lepeuens Tem st pepepaToB



1. [IpoucxoxxaeHne HyJs.
2. [Tpoucxoxnenne apupMeTHUECKUX TEPMUHOB.
3. HmeHoBaHHBIE YKCTIA.

1IK — 3. CriocobeH ¢hopMUpOBaTh pa3BUBAIOIIYI0 00pa30BaTEIBLHYIO CPETy IS
JTOCTHKCHHSI TUTHOCTHBIX, MPEIMETHBIX U METANPEAMETHBIX PE3yJIbTaTOB O0YICHISI
CpEICTBAaMU TPEIO/1aBaeMbIX YUCOHBIX MPEIMETOB.

3namsb: 0cOOEHHOCTH (POPMHUPOBAHUS Pa3BUBAIOIIEH 00Pa30BATEIHLHOMN CPEIbI
3ananus, HeoOXxoaumble il oneHuBaHUS copmupoBanHoctu [IK-3 Ha moporoBom
YpOBHE
[IpumepHbIe 3a1aHHsI U3 PACUETHBIX padoT
1. Ilpou3sBeneHrE HECKOIBKUX PA3IUYHBIX IPOCTHIX YUCEN IECTUTCS HA KAKI0€ U3 ITUX
qucell, yMeHblIeHHoe Ha 1. UemMy MoeT ObITh paBHO €ro Npou3BeaeHue?
2. JlokaxwuTe, uto (N'-N) geauTcs Ha 42 IPH BCAKOM HATYPAIbHOM N

3ananus, HeoOXoauMble it onleHuBaHusl copmupoBanHoctu I[IK-3 Ha mpoaBunHyTOM
ypOBHE
[IpumepHbIe 3a1aHUsI U3 PACUETHBIX PaboT
1. IlpenacraBuTh cuCTeMAaTHUECKOH ApoObIo ¢ ocHoBanueM 10" ciemyromue 1pobu:
17 25 1889
333 27 1776,

2. 3anmcaTh B BUAE CUCTEMAaTHYECKUX JPOOCH:
1000

0
85
8,B8)(378,8359375)19 B cucTeMe cUMCIICHUs ¢ OCHOBaHUeM {=8.

3. 3anucaTh B BUE CUCTEMAaTHUYECKUX APOOEH:
11

6
6,B)(278,8259375),0 B cucTeMe cunciieHus ¢ OCHOBaHHeM =8

B CUCTEME CYUCJIEHUS C OCHOBaHUEM t =

2 o
a); B TPOUYHOU CUCTEME, 0)

2 o 06
a)E B IATEPUIHOH CUCTEME, 6) - B CUCTEME CIHUC/IEHNA C OCHOBAHHUEM t=

Ymems: opraHn30BBIBATh U PYKOBOJIUTH PAOOTOM KOMaH/IbI

3amanusi, HeoOXoAWMBbIC sl olleHuBaHus cdopmupoBanHocTH [IK-3 Ha moporoBom
ypoBHe®
[IpumepHbIe 3a1aHUsT U3 PACUETHBIX PabOT
4. Haiinute CyMMBI YWCJIOBBIX PSJIOB, MPEICTABISIONIMX CIEIYIONME OECKOHEUHbIE
nepuoandeckue apoodu: a) 0,0(21), 6) 14,(051)s

5 o
YKa3blBaloTCA OTAENbHO MO YPOBHAM, B Cydae eciim GopmyanposKu 3YB pasnnyatotca B 3aBUCMMOCTU OT YPOBHEN

chOpPMMNPOBAHHOCTM KOMMETEHUMNA.
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5. MO>XHO JIi MPEJICTaBUTh B BUJIE CUCTEMATUYECKUX IPOOEH ClaeayroIre yucia: a);

o 35 o 35 o
B ABOHNMYHOU CHCTEMC, 6)a B MICCTCPUYIHON CUCTCMC, B)% B JABCHAAATCPUIHOU

114 . 21 .
CUCTEME, T')— B MATEPUYHOM cUCTEeMe, J1)—— B BOCbMEpHYHOU cucteme. Eciu
i 75 i 1596

MOJKHO, TO HaﬁHHTG COOTBCTCTBYIOIIHNEC CUCTCMATUYCCKHC IlpO6H.

3ananus, HeoOXoauMmble st onleHuBaHusi copmupoBanHoctu [1K-3 Ha mpoaBunyTOM
ypOBHE
[IpumepHbie 3a1aHUsI U3 PACUETHBIX PaboT
3. YUeHUK JI0JKEeH ObLT YMHOKUTD JIBY3HAUHOE YHUCIIO Ha TPEX3HAYHOE U Pa3JIeIUTh
UX MPOU3BEACHNE Ha MATH3HAYHOEe. OTHAKO, OH HE 3aMETHJI 3HaKa YMHOXCHHS U
MIPUHSII 3aIIMCAHHBIE PAJIOM JIBY3HAYHOE U TPEX3HAYHOE YHCIIA 32 OHO
natu3HavHoe. [loaToMy noaydeHHoe 4acTHOE (HaTypaabHOE) OKa3aJloCh B TPU pasa
OosplIe HCTHHHOTO. HalimuTe Bce Tpu yucia.
4. Pa3zpaboTath mpuMepHI TSl IKOJIBHUKOB, MO3BOJISIONINE JEMOHCTPUPOBATH
CBOMCTBA HAaTypaJIbHBIX YUCEIL.

Bnadems: HaBbIKaMU OpraHU3AIMKA U PYKOBOJICTBA pabOTON KOMaH/IbI, BHIpabaThIBast
KOMaHAHYIO CTPATEruto JJIsl JOCTHKEHUS MOCTABICHHOM 1IEJIH.

3amanus, HeoOXoauMble I oleHuBaHus chopmupoBanHoctu [IK-3 Ha mpoaBuHyTOM
YPOBHE
[TpumepHbIe 3a1aHus U3 PAaCUCTHBIX PadoT
6. Haiimute cyMMBI UUCIOBBIX PSIIOB, IPEACTABIISIONINX CIASAYIOMNE OSCKOHESTHBIC
nepuoaudeckue apoou: a) 0,(25), 6) 0,(5)s

242 242
313+, [— +3/3—.[—
7. JIoKaXuTe, 4TO YMCIIO PAlMOHAIIBHOE: 21 21

8. JIOKaXKWTe, YTO YHCIIO PALHOHATIBHOE: Y20+1442 +3/20-1442

[IpomexxyTouHas arTecTauus

IIK — 1. CnocobeH ocBaMBaTh W MCIOJIb30BaTh TEOPETHUUECKUE 3HAHUS M MPAKTHUYECKHE
YMEHUS U HABBIKH B MPEIMETHOM 001acTH NP PElIeHUH MPOPECCUOHANIBHBIX 3a/1a4.

3Hamob: MOHATUMHO-KATETOPUAIBHBIN anmnapaTr, KOHUENTYaIbHBIE COJECPKATEIbHBIE WJIEH
MTOCTPOCHUS apU(METUKH JICHCTBUTEIBHBIX YHMCEN Ha 0a3e TeHETHYECKOTO OIpeSICHUS
4HCiia, UACHHBIC M JIOTUYECKHUE CBS3U MOHATUNA M (PAKTOB CHCTEMATHYECKOW TEOPUU O
YUCJIe, METOAbI PELICHUA 3a1a4



Ymems: monb30BaTHCS S3BIKOM MAaTEMaTHKW, BECTH MH(GOPMAIMOHHO-aHATUTHYECKYIO H
uH(popMalMoHHO-0ubInorpaduieckyro  paboTy ¢  MPUBJICUYCHHUEM  COBPEMEHHBIX
TEXHOJIOTHI; JIOTUYHO W TPamMOTHO (POPMYJIHPOBATH M BBHICKA3bIBATh CBOM MBICIH, ap-
TYMEHTHUPOBATh CBOIO TOYKY 3pEHHs, alalTUPOBATh PE3yabTaThl U3YUCHUs TMOHITHA WU
(aKTOB CHCTEMATHYECKOW TEOpuu apu(PMETHUKH IEHCTBUTEIBHBIX YUCET K IIKOJILHOMY
o0pa3oBaTeIbHOMY IIPOLIECCY

Brnademw: HaydyHBIM CTUJIEM U3JI0KEHUS COJICPKaHMs, HAaBbIKaMu MOUCKa, cOopa,
CUCTEMAaTHU3alMKU U UCIIOJIb30BaHUS MH(POpMAIIMHU, METOAaMHU U TPUEMAMU YCTHOTO U
MUCHbMEHHOTO U3JI0KEHUS TPEAMETHOTO MaTepuaa

3aganus, HeOOXOIUMbIE JIJIs1 olleHuBaHus copmupoBaHHocTH [1K-1

IIpumepHbIe BONPOCHI K IK3aMEHY

1. KoHeuHble MHOXECTBa, pPAaBHOMOIIHOCTh KOHEUHBIX MHOXecTB. HarypanbsHoe
YUCIIO.
2. CymMa HaTypaJIbHbIX YHCENl KaK KJacca PaBHOMOIIHBIX KOHEYHBIX MHOXECTB.
OCHOBHBIE CBOWCTBA.
3. [IpousBeaeHne HaTypalbHbBIX YUCEIN, ABA OAX0/a: KaK YaCTHBIN Cilydail CIOKEHUS,
no Kantopy. OCHOBHbIE CBOWCTBA.
. 3aKOHBI COKpAIEHUs JUIsl CYMMbI U IPOU3BEACHUS HATYpPaIbHBIX YHCEIL.
. OTHOHIEHUST «MEHbIIE» («OOJbLIE») B MHOXKECTBE HATypalbHBIX YHCEI.
®opManbsHOe 1 HePopMabHOe ornpeaesieHrns. OCHOBHbBIE CBOMCTBA.

6. OTHOIIIEHNE «HEMOCPEACTBEHHO CIIEAYeT» B MHOKECTBE HATYPAJIbHBIX YHCEN, €T0
OCHOBHBIE CBOMCTBA.

/. Hymepamuss umcen u BBeAeHue Hynsa. Hynp kak 4ucno. ['eomerpuueckas
MHTEPIPETALNS HATYPAIbHBIX YACEN U BBEICHUS HYJIS.

8. PazHOCTP M yacTHOE B CHUCTEME HEOTPULIATENbHBIX LEdbIX 4YHcel. OCHOBHbIE
cBoiicTBa. CTENeHb C HaTypAJIbHBIM TOKA3aTEIIEM.

9. llenenue c¢ ocrtatkoM. Teopema O JA€JI€HHMM C OCTaTKOM B CHUCTEME LENbIX
HEOTPULIATEIIbHBIX YUCEN.

10. To3unmonHsle cucteMbl cuucieHus. llpencTaBneHne 1eIOro HEOTPHULATEIHHOTO
YHUCJIa B ITIO3ULMOHHON CUCTEME.

11. BeinosiHeHUE omnepaluil CIOXKEHUS W YMHOXKEHMS HEOTPUUATENIbHBIX YHCEN B
MNO3UIIMOHHBIX CUCTEMAX CUMCIICHUS.

12. HO/I nByx HeoTpuIaTENbHBIX YKcesl. Ero OCHOBHbBIE CBOMCTBA.

13. HOK nByx HeoTpuuaTenbHbix ynces. CriocoObl ero HaXOoxXACHUS.

14. TIpocteie u cocTaBHble yncia. [Ipencrapnenue 1e0ro HEOTPUIIATENIBHOTO YKCTIa B
BU/JIE TIPOU3BEACHUS MPOCTHIX YHUCEIL.

15. «Pemero» DpaTocdhena. CoctaBiaeHre TaOIUIL IPOCTHIX YUCET.

o1~



16. Ilenoe 4HCIO KaK KOJMYECTBEHHO-TIOPSJIKOBAS XapaKTEPUCTUKA pe3yibTaTa
CpPaBHEHHUS BEITUYHH. | 'eoMeTprudecKas MOJIEIb CUCTEMBI 1IEJIBIX YUCEIL.

17. Onpenenenue cymMmbl Lenbix yucesn. OCHOBHBIE CBOMCTBA.

18. Onpenenenue npou3BeACHUS IETIbIX uncen. OCHOBHBIE CBOMCTBA.

19. OtHomIeHME TOpsAAKa Uil IeNbIX Yuceldl. Ero HedopmanpHOe W (hopMambHOE
onpeneneHusi. OCHOBHBIE CBOMCTBA.

20. OTHOIIICHHE «HETIOCPEJCTBEHHO CIIEIyeT» Ha MHOXKECTBE IICNIbIX YHCEN, €ro
CBONCTBA.

21. Ilenpie MONOXKUTENHHBIC YUCIIA U YUCIIA HATypaJIbHEIE.

22. IlpaBuia BBIMOJHEHUSI OCHOBHBIX OIEpAIldii B CHCTEME IEJIBIX YHCEI, «IIPABHIIO
3HAKOBY.

23. CTeneHs eNoro Yucia ¢ HaTypalbHbIM moka3aTteneM. OCHOBHBIE CBOMCTBA.

24. PaninoHaIbHOE  YHMCJIO  KaK  KOJWYECTBEHHO-TIOPSAKOBAS  XapaKTePHUCTHKA
pe3ynbTaTa cpaBHEHUs BelaU4uH. [IpeacTaBieHus o palmoHaIbHBIX YUCax.

25. CyMMa paimoHaJIbHBIX YKCEII, OTIepalusl CII0KEHHUS U €€ OCHOBHbBIEC CBOMCTBA.

26. [IpousBeneHue palMoOHAIBHBIX YHCEN, ONepalys YMHOXEHUS U €€ OCHOBHBIC
CBONCTBA.

27. OTHOIIEHHE «MEHBIIEe» («OOoJbllIe») B MHOXKECTBE pallMOHAIBHBIX YHCET.
OCHOBHBIE CBOICTBA.

28. [lpencraBienne palMoOHAIBLHOTO YHCIA CHUCTEMaThyeckod npoObro. Ilpocteie u
CMEIIIaHHbIE CUCTEMATHUECKHUE APOOH.

29. HecomsmepuMmble BenuuuHbL. CyIIECTBOBAaHWE CHCTEM BEIWYWH, COIEPIKAIINX
HECOM3MEPUMBIC BEITMUUHEI.

30. CpaBHECHME BEIWYWMH W JACACKUHIOBCKHE CEUCHHUS MHOXKECTBA PaIllMOHATBHBIX
qrcel.

31. CpaBHECHHME BEIMYMH B HEMPEPHIBHO M apXMMEIOBCKH YIOPSIOYCHHBIX CHCTEMax
BEJIMYMH U JIEHCTBUTEILHBIC YHCTIA.

32. OTHOIICHHE MOPSAKAa B MHOKECTBE JCHCTBUTENBHBIX yrcesl. OCHOBHBIE CBOWCTBA.

33. Oneparuu ClI0XeHHUs, OCHOBHBIC (DaKThI U CBOMCTBA.

34. Oneparuu yMHOKEHHUS, OCHOBHBIC (DAKTHI U CBOWCTBA.

35. [IpeacraBnenre  NEWCTBUTENBHBIX  YWMCE B TO3UIMOHHBIX  CHCTEMax.
CucremaTnueckue apoou.

36. PanronanpHbIe MPUOMMKEHUS] UPPAITIOHATIBHBIX YUCET.

IIK — 3. Cnocoben (opMuUpoBaTh pa3BUBAIOIIYIO OOpa30BATEILHYIO Cpeay IS
JTOCTIKCHUS JIMYHOCTHBIX, TMPEAMETHBIX M METANpPeIMETHBIX PEe3ylbTaTOB OOyUYCHHUS
CpeIICTBaMH TPEIoAaBaeMbIX YICOHBIX MPEIMETOB.

3nHams.: 0co0eHHOCTH (POPMUPOBAHMS pa3BUBAIOIICH 00pa30BaTEILHOMN CpeIbl

3amanusi, HeoOxomuMmble s oneHuBaHus chopmupoBanHocTH [IK-3 Ha moporoBom
YpOBHE

Ymemys: opraHn30BBIBATh U PYKOBOJIUTH PAOOTOM KOMaH/IbI



Brnaoems: HaBbIKaMU OpraHU3AIMM W PYKOBOJCTBA pPabOTONM KOMaHIbI, BhIpaOATHIBAS
KOMaH/IHYIO CTPATETHIO JIJISl TOCTHKEHUS TIOCTABIICHHOMN IISIIH.

Ilpumepnoie 3a0auu K IK3aMEHAUUOHHBIM OUIEMaAM

1. JlaHo Tpéx3HauHOE HATypaJbHOE YUCIO (YUCIO HE MOXKET HAUMHATHCA C HYJISA), HE
kpatHoe 100.

2. a) MoXeT a1 4acTHOE 3TOTrO Yuclia U CyMMBbI ero uugp 6ste paBHbM 90? OtBer

o0ocHyHTE.

3. 6) MoxeT 1M YacTHOE 3TOTO YHCia U CyMMBI ero udp ObITh paBHBIM 887 OTBeET

o0ocHyHTE.

4. B) Kakoe HaumOoiiplliee HATypaJlbHOE€ 3HAYEHUE MOXET MMETh YaCTHOE JAaHHOTO

yuciaa u cymmel ero uudp? OTBeT 000CHYyMTE.

5. Haiinure Bce HaTypasjbHblEe 4HUCIa, NMOCIEOHAA AecATUYHAs LHU(ppa KOTopbix 0 H
KOTOPBIE UMEIOT POBHO 15 pa3IMyHBIX HATYpAJIBHBIX JEIUTEICH (BKIItOUasl €IUHULLY
U CaMO YHCJIO).

JlokasxwuTe, uTo (N>-N) IeIUTCS Ha 6 PH BCAKOM HATYPATbHOM N,

7. CymecTByeT 1 TaKO€ HATypaJbHOE YHUCIIO, KOTOpOE IpHU JelieHuu Ha 12 naer B
octarke 6, a mpu jeneHuu Hal8 gaet ocrtatok 7?7 OTBET 00OCHYHTE.

8. Haiigute Tpéx3HauHOE HATypaJlbHOE YUCIIO, KOTOPOE MpH JeleHud U Ha 4, u Ha 15
na€T paBHbIE HEHYJIEBbIE OCTATKHU, M CpelHss Ludpa B 3alUCU KOTOPOTO SIBISIETCA
CpeIHUM apu(pMETUYECKUM KpalHUX HUdp. B oTBeTe ykaxkure kakoe-HUOYyAb OTHO
TaKOe YHCIIO.

o

362 15 82 i 23 3 24 7

I B I S

121 86 '24 ?2 15'?4 s 24
9. BBIUMCIUTH §+ R 3 5

10.Haiiqure mosiokuTelibHOE 4Yuciio, eciii 45% OT HEro COCTaBJISIOT CTOJIBKO K€,
CKOJIBKO cOCTaBISIIOT 20% OT uncia, eMmy 00paTHOTO.
11.3anucats uncio (46203); B cucreme ¢ ocHOBaHUEM 1=12.

12. Borauesnts (102102)3-(1122)3, (46503),+(54235)5, (465)s*(37)s. (2121)4/ (1022)5

13.JlokaskuTe, 9TO YHUCIIO PAUOHATIBHOE: Y20+1442 +3/20-1442

14.PemruTe B HETBIX YHCIAX YPABHEHHS: X° — 7X — 144 =y* —25y; x° —xy — 2y* = 7.

15.CpaBuute uucna log;s 19 u log,, 21

16.3amnucarp B BUJIC CHCTEMaTHUYECKUX TpoOeii:
1000

85

8,B)(378,8359375),9 B cucTeme cuMclieHus ¢ OCHOBaHHeM {=8.

2 .
a); B TPOMYHOM CUCTEME, 0) B CUCTEME CYMCJIEHUS C OCHOBAaHUEM t =
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17.Mo>HO 71 IpeACTAaBUTh B BUJE CUCTEMATHYECKUX APOOeH ClieTyIolue yucia; a)g

o 35 o 35 o
B ABOHNMYHOHU CHCTEMC, 6)5 B MICCTCPUIHON CUCTCMC, B)% B JABCHAAATCPUYIHOU

114 . 21 o
CUCTEME, T')— B ISATEPUYHOM cUCTEME, 1)—— B BOCbMEpHYHOU cucteme. Ecnu
i 75 i 1596

MOHO, TO HAJIUTE COOTBETCTBYIOIINE CHCTEMATHUECKUE TPOOH.



18.Haiimute CyMMBl YHCIOBBIX DPSAOB, MPEACTABISIIONINX CIEAYIOMNUE OCCKOHEYHBIC
nepuoandeckue apoodu: a) 0,(25), 6) 0,(5)s

19.1Tpu kakux nensix n uucno 20" + 16" — 3" — 1 gemurcsa na 323?

20.X03siMH  JOTOBOPUJICS € pabOYMMM, UYTO OHHM BBIKOMAIOT €My KOJOJell Ha
CJIEYIOLIUX YCJIOBUSIX: 32 MEPBbIN MeTp OH 3amiatut uM 4200 pyosieit, a 3a KaxabIi
cneayromuii Merp —Ha 1300 pyOneit Oombiie, yem 3a mnpeapiaymuid. CKOJbKO
pyOJelt X035MH JOJKEH OYyJeT 3aIulaTUTh pabourM, €CIIM OHM BBIKOMAIOT KOJIOJAEI
riryouHoi 11 metpos

4. Metoauueckue MaTepuabl, ONPEISISIONINe MPOLEAypPbl OLICHUBAHUS 3HAHUW, YMEHUH,
HaBBIKOB M (WJIM) OMNbITa JACATEIbHOCTH, XapPaKTEPU3YIOMIMX ATalbl (OPMHUPOBAHUS
KOMneTeHuI/Iﬁ6

HTorosas oneHka 3HaHUHN, YMEHUI, CTOCOOOB JACSITEIBHOCTH CTYICHTOB 10

u3ydaeMoi aucuurummae coctaiser 100 6amios

MakcumanbHOE KOJMYECTBO OallJIoB, KOTOpPOE MOXXHO Ha0paTh 3a TEKyIIUi
KOHTpOJIb — 70 GasioB.

3a pacueTHbIe pabOThI 00YUYAIOIIHUIICS MOKET HAOpaTh MaKCUMaJIbHO 35 0asioB.

3a moaroToBKy pedepaToB 00yUarOMIUNiCS MOXKET HAOpaTh MakKCUMaIbHO 35 OasioB.

MakcumanbHasi cyMMa OaJlJIoB, KOTOPBIE OOYJArOIITHICS MOYKET HaObpaTh IpH caave
’K3aMeHa, cocTapiseT 30 0ayIoB.

Jlnst cmaun dK3aMeHa HEeOOXOJMMO BBIMOJTHUTH BCE 3aJaHHS TEKYIIETO KOHTPOJIS.
3HAYMMBIM MOMEHTOM SIBJIICTCS TTOKA3aTellb U3YUCHUS MaTepualia JICKIIUI W BBITIOJIHCHUE
3aJIaHAi B YKa3aHHbBIE CpOKH. Ha 3K3aMeH BBIHOCHUTCS MaTepHall, M3jaracMblii B JICKITUIX
¥ paccMaTpHUBACMbI Ha MMPAKTHUECKUX 3aHITHSIX.

HIkana ouneHUBaHUS OTBETOB CTYJICHTOB HA JK3aMeHe

HroroBas oreHka 1mo AUCIUILTHHE GOPMUPYETCS U3 CYMMBI OAJTOB TI0 pe3yabTaTam
TEKYIIEro KOHTPOJIA U MTPOMEKYTOUHOM aTTECTAIIMH U BHICTABIISICTCS B COOTBETCTBUU C
MIPUBEICHHON HIKE TaOJIHIICH.

Ornenka o 100-0amnbHOM cucTemMe OrieHka 1o TpaJAUIIMOHHOM
CHCTEME
81 — OTJINYHO
100
61— 80 XopoIio
41 - 60 Y 10BIETBOPUTEIBLHO
0-40 HeynoBnerBoputenbHO

6 o
YKasblBaeTcsa MHGOpMaLMs B COOTBETCTBUM C YTBEPKAEeHHOM P,
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