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1.Ilepeyenbr KOMIETEHIMN C yKa3aHUEM O3TaroB UX (POPMUPOBAHUS B MPOIECCE OCBOCHUSA
N 1
o0pa3oBaTeabHON MPOTrpaMMBbl

Ko u HaumMeHoBaHME KOMIETEHIIMH | DTarbl popMUpOBaHUS

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

U TPaKTHYECKUE YMEHHSI M 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
Ouenu | eHb Otan [Hxan
BaeMble | chop | popmupoBan | OnucaHue nokazarenen Kpurepun a
KOMIIET | MUpO- | M OLICHUBAHMS | OLIEHU
€HIIMM | BAaHHO BaHU
CTH

1 v
YKasblBaeTca MHGOPMaLMs B COOTBETCTBUM C YTBEPKAeHHOM P,

2 v
YKasblBaeTca MHGOPMaLMs B COOTBETCTBUM C YTBEPKAEeHHOM P,



[1K-1

[Topor | 1. Paborta Ha | 3nams: Pacuermas | Illka
OBBIl | y4eOHBIX KOHLENTYalbHbIE  CONEPHKATENBLHBIC | naGoTa, na
3aHATHUAX UJICU TOCTPOCHUS apu(METHKH JICH- pedepar OLICH
2. CTBUTEIIBHBIX  4YHMCel Ha  0ase
CamocrosTeNn | TeHETHYECKOTO ONPEICICHUS YHCIIa, 1BaH
bHast paboTa | OCHOBHBIC METOJIbI PELICHHUS 3a1aY Hs
Ymemo: pacc
MOJIb30BATHCS S3BIKOM MAaTEMAaTHKH, qeTH
BECTH UH(POPMAIIMOHHO- ol
AHATUTUYECKYIO ¥ HHPOPMAIIMOHHO-
pabo
oubmuorpaduueckyro  pabory ¢
MIPUBJICYCHUEM COBPEMEHHBIX ThI
TEXHOJIOTHUI lka
JIOTHYHO u pPaMOTHO j1a
dbopMynHpoBaTh M BBICKA3bIBAaTh OlLICH
CBOM  MBICIIH, AapTyMEHTHUPOBATH UBAH
CBOIO TOUKY 3pCHUS _—
pede
para
IMpon | 1. Pabora Ha | 3uamob: Pacuetras | IlIka
BUHYT | Y4eOHBIX MOHSATUIHO-KaTerOPHAIbHBIN pabora, 1a
Bl 3aHATHAX amnmapar, KOHIIETITYaTbHBIC pedepar OlleH
2. COJIepKATEIbHBIC HJIEH MOCTPOCHHS
CamocrosiTen | apuMETHKN JCHCTBUTEIBHBIX YHACET 1BaH
bHas paboTa | Ha 0a3e reHETUYECKOTO ONpPEIACIICHHS ni
4KCJIa, UACUHBIE U JIOTUYECKUE CBA3H pacc
MOHSTHHI H ¢dakToB YeTH
CUCTEMATHYECKON TEOPUU O YHCIIE, ol
METO/JIbI PEIICHUs 33124 pa6o
Ymems:
MOJTb30BATHCS I3bIKOM MaTEMaTHKH, Thl
BECTH UH(OPMAIMOHHO- ITka
AHATUTHYECKYIO U WH(POPMAIIMOHHO- j1a
oubnmuorpaduueckyro  paboTy ¢ OLIEH
MIPUBJICYCHUEM COBPEMEHHBIX UBAH
TEXHOJIOTHt -
JIOTUYIHO " IPaMOTHO
dopMynHupoBaTh M BBICKA3bIBAaTh pede
CBOM  MBICIIH, AapPryMEHTUPOBAThH para

CBOI0 TOYKY 3pE€HHs, aJalTHpPOBATh
pe3ynbTaThl U3Y4YE€HHUs] MOHITHUH U
(akTOB CHCTEMAaTHYECKOH Teopuu
apu(QMETHKH JAeHCTBUTEIbHBIX YHCEI
K IIKOJBHOMY 00pa3oBaTeIbHOMY
mpoueccy

Brnaoemy.

HAyYHBIM CTHJIEM H3JI0KEHUSA
COJICpP)KaHUs, HaBbIKAMHU ITIOWCKAa,
cbopa, cucTemMaTH3alMd MW  HC-

ITOJIb30BAHUS uHbopMaIuuy,




METOdJaMH W IPUEMAMH YCTHOI'O H
INUCBEMCHHOTI'O H3JI0KCHU A
NpEeaAMETHOI'O MaT€puraia

Ypos
Ouenn | eHbp Oran Ixan
BaembIe | chop | popmupoBaH | OmmcaHue moxkasaTeneit Kpurepun a
KOMIIET | MUpO- | Hs OLICHUBAHHS | OLCHH
CHIIUM | BAaHHO BaHUS
CTH
IK-3 ITopor | 1. Pabora Ha | 3HaTh 0coOCHHOCTH (opmupoBaHus | PacuerHas [kan
OBBIl | y4eOHBIX pa3BUBarOIICH oOpa3oBaTenpHOU | paboTa, a
3aHATUSX Cpenbl; pedepar OLICHU
2. YmeTh OpPraHH30BBIBATH u BaHUS
CamocrosiTen | pyKOBOJIUTH pabOTOM KOMaH/IbI. paccu
bHas paboTa eTHOM
pabort
BI
[Ixan
a
OLICHU
BaHUS
pedep

aTra




IIpox | 1. Paborta Ha | 3HaTh ocoOeHHOCTH (QopMupoBaHus | PacuerHas [Hxan
BUHYT | y4eOHBIX pa3BUBaroILEH oOpa3oBaTenpHO | paboTa, a
bIf 3aHSTUIX CpeJiblL; pedepar OIICHU
2. YMerb OpPraHU30BBLIBATH u BaHUA
CamocrosiTen | pyKOBOAUTH PabOTON KOMaH/IbI. paccu
pHas pabora | BiageTh HaBbIKaMu OpraHu3alud U €THOHN
pPYKOBOJICTBAa pabOTONl  KOMaHJPI, pabor
BbIpa0aTbIBasi KOMaHIHYIO bl
CTPaTCruro JJIA JOCTHIKCHUA IIkan
IIOCTaBJICHHOU LICIIN. a
OlLlIEHU
BaHUs
pedep
aTa
Onucanne MKaJ OLEHNBAHUS
IIIkana oueHUBaHHUA PACYEeTHOI PadOThI
Kpurepuii oueHuBanus baua
Ecnu cTyneHT mpaBUiBHO pEIIMII BCE 3aJlaHusl U OOOCHOBAI MOJy4YEHHbIC | 8 OaioB
pE3yJIbTATHI
Ecnu cTryneHT mpaBWIBHO pEIIMI BCE 3aJaHusi, HO HE CMOr OOOCHOBAThH | 7 OajioB
MIOJIYYEHHBIE PE3YJIbTAThI
Ecnmu crynent mpaBuibHO pemmn 60% - 80% Bcex 3amanHuii, HO He cMor | 6 6aoB
000CHOBATH MOJIYYCHHBIC PE3YIIHTATHI
Eciu cryaent npaBunbHO pemmn 50% Bcex 3amaHuii M oOocHOBa’ | 5 6awioB
TOJTYYEHHBIC PE3YJIbTATHI
Ecnu crynent npaBunbHO pemnn 50% Bcex 3amaHuid U o0ocHOBasl He Bce | 4-1 Oamn
TOJTYYEHHBIC PE3YJIbTAThI
Ecnu crynent mnpaBuwiabHO pemms meHee 50% Bcex 3amaHuid u cmor | 1 Gamn
000CHOBATh MOJIYYCHHBIC PE3YIIHTATHI
Ecou crynent npaBwibHO permuia meHee 50% Bcex 3amanuii 1 He cmor | O Gamios

000CHOBATh NOJYUYEHHBIEC PE3YJIbTAThI

IlIkana ouenuBanus pedeparon

Ouenka | Kpurepun

3 6amna | pedpepaT MO TEME HAMMCAH CaMOCTOSITENIBHO, IMPOJEMOHCTPUPOBAHO
YMEHHME U3Jaratb MaTepuan IOCJIEIOBATEIbHO U TI'PAMOTHO, J€JaTh

HEO00XO0MMBbIE 000OIIIEHUS U BBIBOJIBI

2 6amna | pepepar ymoBieTBopsieT TpeOOBaHUSM Ha OILIGHKY B 3 0ajuia, HO Mpu
TOM JIOMYIIEHbl OJWH—JBAa HEJOYETa MPHU OCBEIICHUH OCHOBHOTO
COJIep KaHMsI TEMBI, HCTIPABJICHHBIE TI0 3aMEYaHUIO MPENOaaBaTeNsl, WU




JONYIIEeHbl OmMOKa WM 0o0Jiee JIBYX  HEJOYETOB IIPH OCBEIICHUU
BTOPOCTENEHHBIX  BOIMPOCOB, KOTOpPHIE JIETKO HCIPABISIIOTCS — T10
3aMEYaHUI0 MPernoaBaTes, Wik B pedepare MOKET ObITh HEJOCTATOUHO
TIOJTHO pa3BepHyTa

1 Oamn

HEIOJIHO, HEIOCJIEOBATEIbHO PACKPBITO COJIEP)KAHHE MaTephala, HO
MOKa3aHo o0ulee MOHMMaHUE BOIPOCa U MPOAEMOHCTPUPOBAHbI YMEHHS,
JOCTAaTOYHbIE I AAJBHEWILEr0 YCBOCHMSI Marepuana, WIHM UMEIUCh
3aTpyHEHMS, WJIA JONYIIEHbl OIIMOKH B ONPEAEICHUU MOHITHIA,
UCITOJIb30BAaHUM TEPMHHOJOTUU, WCIHpPABJICHHBIE IIOCIE 3aMEYaHHM
NPENoJIaBaTeNs, WiIM CTYIEHT HE MOJKET NPUMEHHUTHh TEOPUI0 B HOBOMU
CUTYyalluu

0aJUIOB

HE PaCKpbITO OCHOBHOE COJIEp)KaHHe y4eOHOTro mMaTepuala, 0OHapyKeHO
HE3HAHWE WJIM HEMOHUMaHue OoJbllell win Haumbolsiee BaXKHOM 4YacTu
y4eOHOro Matepuasa, IOMyIeHbI OIMOKH B ONPEJCICHUH MOHATUM, TPU
WCIIOJIb30BaHUM TEPMHUHOJIOTHHM, KOTOpPHIE HE HCIPABICHBI MOCIE
HECKOJIBKHX 3aMEYaHul MPEnogaBaTelis




3. KoHTpoJsibHbIE 3a7aHUs WA HUHbIE MaTepHayibl, HEOOXOJIMUMbIC IS OLEHKU 3HAHUH,
yMEHUH, HaBBIKOB W (WIM) ONBbITA JIEATEIbHOCTH, XapaKTEePU3YIOLIUX  JTallbl
(dbopMHUpOBaHUS KOMIIETEHIIMI B IIpollecce OCBOSHUSI 00pa30BaTEIbHOM MPOTrpaMMBbl

Texkymuii KOHTPOJIb

IIK — 1. CnocoOeH ocBauMBaTh M HCIOJIb30BATh TEOPETUUYECKUE 3HAHUS U MPAKTUYECKUE
YMEHHMsI 1 HaBBIKM B IPEIMETHON 00JaCTH MPH pEIIeHUH TPO(HEeCCHOHATBHBIX 3aa4.

3Hams: MOHSATUWHO-KATErOpUATIbHBIN ammapar, KOHIENTYalbHbIE COACPIKATEIIbHBIC HICH
MOCTPOCHUSI apU(DPMETUKHU JIEUCTBUTEIBHBIX YKMCENT Ha 0a3e TE€HETHYECKOTO OIpeeIeHUs
4yuciaa, UJICHHBIE U JIOTUYECKHE CBS3U MOHITUH M (PAKTOB CUCTEMATUUYECKOM TEOpPUU O
YHCIJIEe, METOAbI PEICHUSA 3a/1a4

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

[IpumepHbIe 3a1aHMs U3 PACUETHBIX PadboOT

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

2. Jlano Tp€x3HayHOE HATypaJIbHOE YUCIIO (UUCIIO HE MOXKET HAUUHATHCS C HYJIS), HE
kpatHoe 100.

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

obocHyHTE.

b) MosxeT 1 yacTHOE ATOr0 Ynciia 1 CyMMBI ero 1udp 06Tk paBHbIM 88?7 OTBET

obocHyHTeE.

B) Kakoe nanbospiiiee HaTypallbHOE 3HAU€HNE MOKET UIMETh YaCTHOE JIAaHHOTO Yncia 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 3Boronus.
3. CpexncTa 1jis cuera.

4. TIpo6nemsl Bapunra u 'onpnbaxa.

5. IlpakTudeckue «mpaBuiiay apuPMETHKH.

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

[TpumepHBIE 3a1aHMsI U3 PACUETHBIX PadbOT
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 3pEHHs, alallTUPOBATh PE3yabTaThl M3YyUYCHHUs TMOHITHH U
($akTOB CHCTEMAaTUYECKOW TEOpUH apU(PMETHKU JEHCTBUTEIBHBIX YHUCENl K IIKOJIbHOMY
00pa30BaTEILHOMY MPOLIECCY

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

[TpuMepHbIe 3aaHusI U3 PACYCTHBIX PadOT
4. Berancnuts (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 Ha3BaHU YHCEIL.

4 "
YKa3blBaloTCA OTAENbHO MO YPOBHAM, B Cydae eciim GopmyanposKu 3YB pasnnyatotca B 3aBUCMMOCTU OT YPOBHEN

chOpPMMNPOBAHHOCTM KOMMETEHUMNA.



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
KOTOpPBbIE MMEIOT POBHO 15 pasmuyHBIX HATypaJIbHBIX ACNUTeNel (BKIOYas €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
00OCHYyHTE.

b) Moxer iu yacTHOE 3TOro 4yucia M CyMMmbl 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 olleHuBaHusA 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. Cy1iecTByeT JId Tako€ HAaTypaJlbHOE YHUCIIO, KOTOpOE NpH JAeJeHUW Ha 12 naer 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)KJI0M U3 JICCATH Map COCETHUX YKCEN HAIIA UX HAauOOJBIINN OO 1eTUTEIIb.

A) Morno 11 moixy4YuThesl Tak, YTO BCEe HamOoJblMe oOIue aenuTenu paBHbl 1?7 OTBeT
obocHyHTeE.

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

B) Kakoe HauOosibliiee KOIMYECTBO MOMAPHO PA3IMYHBIX HAMOOJBIIUX OOIIUX JeTUTENeH
MOTJIO TIPH 3TOM MOIyduThesa? OTBET 00OCHYHTE.

[lepeuens Tem st pepepaToB



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

IIK — 3. CniocobeH ¢hopMupoOBaTh pa3BUBAIOIIYI0 00pa30BaTEIbHYIO CPETy IS
JTOCTHKCHHSI TUTHOCTHBIX, MPEIMETHBIX U METANPEAMETHBIX PE3yJIbTaTOB O0YUCHHS
CpEICTBAaMU TPEIO/1aBaeMbIX YUCOHBIX MPEIMETOB.

3namsb: 0cOOEHHOCTH (POPMHUPOBAHUS Pa3BUBAIOIIEH 00Pa30BATEIHLHOMN CPEIbI
3ananus, HEoOXoauMble s oneHuBaHUs copmupoBanHoctu [IK-3 Ha moporosom
YpOBHE
[IpumepHbIe 3a1aHUsI U3 PACUETHBIX PadboT
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 HATYPAILHOM N

3amanus, HeoOXoAMMbIe I olleHuBaHus chopmupoBanHocTH [1K-3 Ha mpoaBuHYTOM
ypOBHE
[TpumepHBIe 3a1aHUs U3 PACUETHBIX padboT

1. IlpenacraBuTh cuCTeMAaTHUECKOH ApoObIo ¢ ocHoBanueM 10" ciemyromue 1pobu:

17 25 1889

2. 3anmcarh B BUJE CHCTEMaTHYCCKUX APOOCH:

10
8

8,B)(378,8359375),9 B cucteme cumciieHus ¢ OCHOBaHKeM {=8.

3. 3amnmcarh B BUJEC CHCTEMAaTHICCKUX JPOOCH:
1106

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

2 o 00
a); B TPONYHOH CUCTEME, 6) - B CUCTEME CIHUC/TIEHNUA C OCHOBAHHUEM t=

2 o
a)E B NSATEPUYHOU CUCTEME, 0) B CUCTEME CUYMCJIEHUA C OCHOBaHUEM t =

Ymems: opraHn30BBIBaTh U PYKOBOJIUTH PAOOTOM KOMaH/IbI

3aganus, HeoOXoAauMmble sl oueHuBaHUs chopmupoBaHHocTH [IK-3 Ha moporoBom
ypoBHe®
[IpumepHbie 3a1aHNsI U3 pACUETHBIX PadboT
4. Haiingute CyMMBbI YMCJIOBBIX PSIJIOB, MPEICTABISAIONIMX ClEAyIoUue OeCKOHEUHbIe
nepuoanydeckue apoodu: a) 0,0(21), 6) 14,(051)

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

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

. 35 . 35 N
B JIBOHMYHOM CHCTEME, 6)5 B LIECTEPUYHON CHUCTEME, B)% B JBCHAJAUATCPUIHOU

114 . 21 .
CUCTEME, I')— B ISTEPUYHOM cUCTEMe, J)—— B BOCBMEpHYHOU cucteme. Eciu
i 75 i 1596

MOJKHO, TO HaﬁHHTG COOTBCTCTBYIOIIHNEC CUCTCMATUYCCKHC I[pO6H.

3amganus, HeoOXoauMbIe IS olneHuBaHusa chopmupoBanHoctu [IK-3 Ha mpoaBuHyTOM
ypOBHE

[IpumepHbie 3a1aHUsI U3 PACUETHBIX PaboT

3. YueHUK JI0JKEeH ObLT YMHOXKUTD JBY3HAYHOE YMCIIO Ha TPEX3HAYHOE U PA3JICIUTh
UX MPOU3BEACHNE Ha MATH3HAYHOEe. OTHAKO, OH HE 3aMETHJI 3HaKa YMHOXCHHS U
MIPUHSUIT 3aIIMCAaHHBIE PAJIOM JIBY3HAYHOE U TPEX3HAYHOE YHCIIA 32 OJJHO
naTu3HayHoe. [loaTomy nosydeHHOe 4acTHOE (HaTypajibHOE) OKa3aloch B TPU pasa
OosplIe HCTHHHOTO. HalimuTe Bce Tpu yucia.

4. Pa3zpaboTath mpuMepHI TSl IKOJIBHUKOB, MO3BOJISIONINE JEMOHCTPUPOBATH
CBOMCTBA HAaTypaJIbHBIX YUCEIL.

Bradems: HaBbIKaMU OpraHU3AIMKA U PYKOBOJICTBA pabOTON KOMaH/Ibl, BIpabaThIiBas
KOMaHAHYIO CTPATEruIo JJIsl JOCTHKEHUS TIOCTABIICHHOM LICIIH.

3amanus, HeoOXoauMble I oleHuBaHus chopmupoBanHoctu [IK-3 Ha mpoaBuHyTOM
YPOBHE
[TpumepHbIe 3a1aHus U3 PAaCUCTHBIX PadoT
6. Haiinure cyMMBbI UHCTIOBBIX PSIIOB, TPEACTABIISIONINX CISAYIOIMINE OSCKOHECUHBIC
nepuoaudeckue apoou: a) 0,(25), 6) 0,(5)s

242 242
33+ |25 433 |22
7. JIoKaxuTe, 4TO YMCIIO pallMOHAJIBHOE: 27 27

8. JlokaxkuTe, 4TO YHCJIO pAllMOHAIBHOE: %/20 +1442 + %/20 ~1442

[IpomexxyTouHas arTecTauus

IIK — 1. CnocobeH ocBauBaTh U UCIOJIb30BaTh TEOPETHUUECKUE 3HAHUS M MPAKTHUECKHE
YMEHUS 1 HABBIKH B MPEIMETHOM 001acTH MPHU pelieHnn MpopeCCUOHAIBHBIX 3a/ad.

3Hams: TOHSATUWHO-KATErOpUAJIbHBIN ammapar, KOHIENTYaJIbHbIE COAECPIKATEIbHBIC HIIECH
ITOCTPOCHUS apU(METUKH JICHCTBUTEIBHBIX YKCENT Ha 0a3e TeHETHYSCKOTO OIpeSICHUS
qyucsaa, UJICHHBbIE U JIOTUYECKHE CBS3U MOHATUH M (PAKTOB CUCTEMAaTUYECKOM TEOpPUHU O
YHUCJIE, METOAbI PELICHUSA 3a/1a4



Ymems: monb30BaTHCS S3BIKOM MAaTEMaTHKW, BECTH MH(GOPMAIMOHHO-aHATUTHYECKYIO H
nH(popMaMoHHO-0ubInorpaduieckyro  paboTy ¢  MPUBJICUYCHHUEM  COBPEMEHHBIX
TEXHOJIOTHI; JIOTHYHO W TPamMOTHO (POPMYJIHPOBATH M BBICKA3bIBATh CBOM MBICIH, ap-
TYMEHTHUPOBATh CBOIO TOYKY 3pEHHs, alalTUPOBATh PE3yabTaThl U3YUCHUs TMOHITHA WU
(aKTOB CHCTEMATHYECKOW TEOpuu apu(PMETHUKH IEHCTBUTEIBHBIX YUCET K IIKOJILHOMY
o0pa3oBaTeIbHOMY IIPOLIECCY

Bnaoemy: HAayYHBbIM CTHJICM H3JIOKCHUA COACPKAHUA, HABBIKAMU IIOMCKA, c60pa,
CUCTCEMAaTHU3alu U MCITOJIb30BaHUA I/IHCI)OpMaI_[I/II/I, MCTOJaMHU U IpUCMaMU YCTHOI'O U
IMUCBbMCHHOT'O U3JIOKCHHUA IMTPCIAMCTHOTO MaTCpHaia

3aganus, HeOOX0AUMbIE JJIs olleHuBaHus copmupoBaHHocTH [1K-1

IIpumepHbIe BONPOCHI K IK3aMEHY

1. KoHeuHble MHOXECTBa, pPABHOMOIIHOCTb KOHEUHBIX MHOXecTB. HarypanbHoe
YUCIIO.
2. CymMa HaTypaJIbHbIX YHCENl KaK KJacca PaBHOMOIIHBIX KOHEYHBIX MHOXECTB.
OCHOBHBIE CBOWCTBA.
3. [IpousBeneHre HaTypalbHbBIX YUCEIN, ABA OAX0/a: KaK YaCTHBIN Cilydail CIOXKEHHUS,
no Kantopy. OCHOBHbIE CBOWCTBA.
. 3aKOHBI COKpAIEHUs JUIsl CYMMbI U TIPOM3BEACHUS HATYpPaIbHBIX YHCEIL.
. OTHOHIEHUST «MEHbIIE» («OOJbLIE») B MHOXKECTBE HATypalbHBIX YHCEI.
dopManbsHOe U HePopMabHOe orpesesieHrs. OCHOBHbIE CBOMCTBA.

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

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

8. PazHOoCTP M wyacTHOE B cCHUCTEME HEOTPULATEIbHBIX LENbIX uucend. OCHOBHbIE
cBoiicTBa. CTENeHb C HaTypAJIbHBIM TOKA3aTEIIEM.

9. llenenue c¢ ocrtatkoM. Teopema O [€JI€HHMM C OCTaTKOM B CHCTEME IEJbIX
HEOTPULIATEIIbHBIX YUCEN.

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

11. BeinosiHeHUE omnepaluil CIOXKEHUS W YMHOXKEHMS HEOTPUUATENIbHBIX YHCEN B
MNO3UILMOHHBIX CUCTEMAX CUUCIICHUSI.

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

13. HOK nByx HeoTpuuaTenbHbix ynces. CriocoObl ero HaXOoxXACHUS.

14. Tlpocteie u cocTaBHble uncia. [Ipencrapnenue 1ea0ro HEOTPUIATENBHOTO YKCIIA B
BU/JIE TIPOU3BEACHUS MPOCTHIX YHUCEIL.

15. «Pemero» Ipatochena. CocTaBieHue TaOIUIL MPOCTHIX YUCET.

o1~



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

17. Onpenenenue cyMmbl Lenbix yucesn. OCHOBHBIE CBOMCTBA.

18. Onpenenenue npou3BeAcHUs IEeTbIX uncen. OCHOBHBIC CBOMCTBA.

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

20. OTHOIICHHE «HETIOCPEJCTBEHHO CJIEIyeT» Ha MHOXKECTBE IIEJBIX YHCEN, €ro
CBONCTBA.

21. Ilenpie MONOXKUTENHHBIC YUCIIA U YUCIIA HATypaJIbHEIE.

22. IlpaBuia BBIMOJHEHUS OCHOBHBIX OIEpAIldii B CHCTEME IEJIBIX YHCEII, «IIPABHIIO
3HAKOBY.

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

24. PaninoHAIbHOE  YHMCJIO  KaK  KOJWYCCTBEHHO-TIOPSAIKOBAS  XapaKTEPHCTHKA
pe3ynbTaTa cpaBHEHUs BelaU4uH. [IpeacTaBieHus o palmoHaIbHBIX YUCax.

25. CyMMa paimoHaJIbHBIX YKCEI, OTIepalus CII0KEHHUS U €€ OCHOBHbBIEC CBOMCTBA.

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

27. OTHOIIEHHE «MEHBIIEe» («OOoJbllIe») B MHOMXKECTBE PAIMOHAIBHBIX YHCEIL.
OCHOBHBIE CBOICTBA.

28. [lpencraBieHne palMoOHAIBLHOTO YHCIA CHUCTEMAaTH4eCKOl apoOnio. IIpocTteie u
CMEIIIaHHbIE CUCTEMATHUECKHUE APOOH.

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

30. CpaBHEeHME BEIWYWH W JCACKUHIOBCKHE CCUCHHMS MHOXKECTBA PalMOHATBHBIX
qrcel.

31. CpaBHEHHME BEIIMYWH B HEMPEPHIBHO M apXUMEIOBCKH 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  MEWCTBUTENBHBIX  YWUCEI B TMO3UIIMOHHBIX  CHCTEMaXx.
CucremaTnueckue apoou.

36. PanronanpHbIe MPUOMMKEHUS] UPPAITIOHATIBHBIX YUCET.

IIK — 3. CmnocobeHn (opMupoBaTh pa3BUBAIOIIYI0 OOpa30BaTEIBHYIO Cpexy IS
JTOCTIKCHUST JIMYHOCTHBIX, TPEAMETHBIX M METANpeIMETHBIX PE3YJIbTaTOB OO0YyUYEHUS
CpeIICTBaMH TPEIoAaBaeMbIX YICOHBIX MPEIMETOB.

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

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

Ymems: opraHn30BEIBATH 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 11 YyacTHOE 3TOT0 YHcia U CyMMBbI ero Iudp ObiTh paBHBIM 887 OTBeET

o0ocHyHTE.

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

yucia u cymmel ero uudp? OTBeT 000CHYyMTE.

5. Haiinure Bce HaTypasjbHblEe 4HUCIa, NMOCIEOHAA AecATUYHAs LHU(ppa KOTopbix 0 H
KOTOpBIE UMEIOT POBHO 15 paznuyHbIX HATYypaJbHBIX JAeIUTENEH (BKIItOYask €IUHUILY
U CaMO YHCJIO).

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

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

8. Haiigure Tpéx3HauHOE HATypaJlbHOE YUCIIO, KOTOPOE MpH JeleHur U Ha 4, u Ha 15
na€T paBHbIE HEHYJIEBbIE OCTaTKH, M CpelHsAs Ludpa B 3alMCU KOTOPOTO SBIIAETCS
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 'F2 15?4'24
9. BBIUMCIUTH §+ R 3 5

10.Haiiqure moyiokuTelbHOE 4uciio, eciii 45% OT HEero coCTaBJISIOT CTOJBKO 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.JloKaKuTe, YTO YKMCIIO PALIUOHABHOE: Y20+1442 +3/20-1442
14.PemyTe B HETbIX YHCIAX YPABHEHHS: X° — 7X — 144 =y* —25y; x° —xy —2y* = 7.
15.CpaBuute uncna log;s 19 u log,, 21

16.3anucare B BUJIE CHUCTEMATHYECKUX TpoOeii:
1000

85
8,B)(378,8359375),9 B cucTeme cumclieHus ¢ OCHOBaHHeM {=8.

2 .
a); B TPOUYHOM CUCTEME, 0) B CUCTEeMe CUMCJIeHUs C OCHOBaHUEM t =
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17.Mo>HO 71 IpEACTAaBUTh B BUJE CUCTEMATHYECKUX JPpoOeH ClIeIyIONINe YHucia; a)z
. 35 . 35 .

B JIBOUYHOM cHUCTEME, 6)5 B IIECTEPUYHONU CHUCTEME, B)% B JIBEHAALIATEPUYHON

114 . 21 .
CUCTEME, r)? B IATEPUYHON CHUCTEME, H)E B BOCbMepuuHOU cucteme. Eciu
MOHO, TO HAWJIUTE COOTBETCTBYIOIINE CHCTEMATHUECKUE TPOOH.



18.HaiimuTte CyMMBl YHCIIOBBIX PSAOB, MPEACTABISIIONINX CIEAYIOMNUE OCCKOHECYHBIC
nepuoandeckue apoodu: a) 0,(25), 6) 0,(5)s

19.1Tpu kakux nensix n uucno 20" + 16" — 3" — 1 genurcsa na 3232

20.X03siMH  JOTOBOPUJICS € pabOYMMM, UYTO OHHM BBIKOMAIOT €My KOJOJell Ha
CJIEYIOLIUX YCJIOBUSIX: 32 MEPBbIA MeTp OH 3amiatut uM 4200 pyOiield, a 3a KaxkabIi
cneayromuii Merp —Ha 1300 pyOneit Oombiie, yem 3a mnpeapiaymuid. CKOJbKO
pyOJelt X035MH JOJDKEH OYyJIeT 3aIulaTUTh pabOdyrM, €CIIM OHU BBIKOMAIOT KOJIOAEI
riryouHoi 11 metpos

4. MeToanueckue MaTepuaJibl, ONpeAesloNIue NMPoHeIypbl OLEHUBAHHWS 3HAHMIA,
yMeHMid, HABBIKOB M (MJM) ONBITA JAeSTEJbHOCTH, XAPAKTEPHU3YIOIUMX ITANbI
opMHpOBaHNS KOMIETeHIHIT"

B pamkax ocBoeHUsI JUCIUIUIMHBI MTPETYCMOTPEHBI: MOATOTOBKA pedepaTa, pacyeTHas
pabora.

dopMoil TTPOMEKYTOUHOM aTTecTalli Ha OYHOM M 3a04HOM (opmax oO0yueHus
SABJISIETCS DK3aMeH. DK3aMeH MPOXO0JUT B (hopMe YCTHOTO cobeceIoBaHus MO BOpPOcam
U PEIICHUS 3a/1a4.

Hrorosas orneHka 3HaAaHUN, YMEHHUH, CIIOCOOOB JICATCIHPHOCTH CTYACHTOB 10 U3y4aeMOu
mucnumnae coctasisieT 100 6ayuioB

MakcuMalibHOE KOJIMUECTBO OAJIJIOB, KOTOPOE MOKHO HaOpaTh 3a TEKYIIUH KOHTPOJIb —
70 6amnoB.

3a pacueTHbie pabOTHI 00YUAIOIIUICA MOXKET Ha0paTh MAKCUMAIIBLHO 35 OaJLIOB.

3a MoAroToBKY pedeparoB 00yyaromuics MOXeT HabpaTh MaKCUMaJIbHO 35 GaioB.
MakcumainibHasi cymMma OajijloB, KOTOpbIE OOydYaronuics MOXKeT HaOpaTh MpHU claue
sK3aMeHa, coctasisgeT 30 0asoB.

JIist cmaum 2K3aMeHa HEOOXOJUMO BBIMOJIHUTH BCE 3aJaHUSl TEKYIIEro KOHTPOJIS.
3HAaYMMBIM MOMEHTOM SIBIISIETCSl TOKa3aTellb MW3Y4YEHHs Marepualia JEeKIUHid u
BBITIOJTHEHUE 33JlaHMl B yKa3aHHble Cpoku. Ha 5sK3amMeH  BBIHOCHUTCS MaTepua,
M3JIaraeMblil B JICKIUSIX U paCCMAaTPUBAEMbIN HA MPAKTUYECKUX 3aAHSATHUSIX.

IlIkaJia oleHUBAHKMS OTBETOB CTYICHTOB HA JK3aMEHe

Komunuec Kpurepun
TBO OLICHUBAHUS
OaJsI0B
26-30 Eciu cTymeHT ¢cBoOOIHO OPUEHTHPYETCS B TEOPETUUECKOM
MaTepHae,3HaeT (pOPMYIMPOBKU OCHOBHBIX OIpE/EICHUI,
TEOPEM M CBOWCTB, yMeEeT

6 o
YKasblBaeTcsa MHGOpMaLMs B COOTBETCTBUM C YTBEPKAEeHHOM P,



MIPUMEHSITh TEOPETUUECKHE CBEICHUS JJIsl PEIICHUS] TUTTOBBIX
3aja4

15-25 Ecnu CcTyneHT HEZOCTaTOYHO CBOOOJHO OPHEHTHPYETCS B
TEOPETUYECKOM MaTepHuaiie, omudaeTcss npu GopMyIUpOBaHUU
OCHOBHBIX OIIpE/ICNICHUI, TEOPEM U CBOICTB, YMEET MPUMEHSTh
TEOPETUUECKHE

CBEACHMS JUIsl PELEHUS THUIOBBIX 334ay (B 3aBUCHUMOCTH OT
KOJIMYECTBA U CTEIIEHU UMEIOUINXCS OIIMOOK U HE0UYETOB).
8-14 Ecin CTyneHT IUI0XO OpUEHTHPYETCd B TEOPETUYECKOM
MaTepuase, He 3HaeT HEKOTOpble (OPMYIUPOBKH OCHOBHBIX
ONpEJEICHUI, TEOPEM U CBOWCTB, Yy CTYAEHTa BO3HHMKAIOT
npoOiemMbl NPU NPUMEHEHHH TEOPETUYECKHX CBEACHHM IS
penIeHusl TUOBBIX 3a7a4 (B 3aBUCHUMOCTHU OT

KOJIMYECTBA U CTENIEHU UMEIOIUXCSI ONTMOOK M HEJJOUETOB).

0-7 Ecnu cTyaeHT He OpUEHTHPYETCSl B TEOPETUUYECKOM MaTepHaie,
HE 3HAeT

0OJIBIIMHCTBO (POPMYJIMPOBOK OCHOBHBIX ONPE/ICIICHHI, TEOPEM
Y CBOWCTB MHE YMEET IPUMEHATh TEOPETUUECKHUE CBEACHUS IS

pelieHust THMOBBIX 3371a4 (B 3aBUCUMOCTH OT KOJIMYECTBA U
CTEIMEHU UMEIOIIUXCS OITMOOK U HEJIOUETOB).

HIkana oneHUBaHUS OTBETOB CTYJICHTOB HA JK3aMeHe

HrtoroBast omeHka Mo IUCHUTLIMHE (BOpMHUpYyeTcs W3 CyMMBI OajioB 1O pe3yjbTaTaM
TEKYIIEro KOHTPOJII W MPOMEKYTOUYHON aTTECTAIlMM M BBICTABIISETCS B COOTBETCTBHH C
MIPUBEICHHOW HIDKE TaOJIHIICH.

Ouenka no 100-6amibHoi OueHka Mo TpaAMIHOHHOM
cucreme cucreme
81— OtanyHO
100
61— 80 Xopoiiio
41 - 60 VY 10BIETBOPUTEIHLHO
0-40 HeynoBieTBopuTeabrHO
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