[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:

®K1O: Y3yHos Mepop Bnagummnposuy

[lomxHocTb: PekTop

[ata nognucanus: 28.04.2026 16:43:34

Vit porpanivio ABTOHOMHASI HEKOMMEPUYECKASI OPTAHU3ALIUSL
BB IGBPASOBATEABHAS OPTAIBALMA BBICIIETO OBPA3OBAHUST»

Ipunooscenue x PIL/]

«YHUBEPCUTET 9KOHOMMUKMU U YIIPABJIEHU S
dakyJbTeT IKOHOMUKH, YIIPABJICHUS U OPUCTIPYICHUINHU
Kadeapa counanbHO-ryMaHUTAPHBIX AUCHHUILINH

®OHJA OHEHOYHBIX CPEACTB 11O JIUCHUIIJIMHE

OcHOBBI MATEMATHKH U I/IH(l)OpMaTI/IKI/I

Hanpasnenue noarotoBku

44.03.01 Ileparoruveckoe o0pazoBaHue

[Tpodunb noaroToBKU
HauaabHoe oOpa3oBaHue

KBanudukanus
bakanasp

Js Bcex
dbopm 00yueHus

Cumdepomnoan 2026



1. OHEHOYHBIE CPEJACTBA JJIs1 TEKYHIEI'O KOHTPOJIA

CpencTBa OLICHMBAHHS B XO/I€ TEKYIIEr0 KOHTPOJIS:

YCTHBIE OIPOCHI B X0J/I¢ CEMUHAPCKUX 3aHSITHIA;

pedepartsr;

TECTUPOBAHMUCE;

3alaHus, BBIIOJHACMBIC B XO0AC CCMHUHAPCKOI'O 3aHATHA WM PCKOMCHIAYCMBIC IJIA
CaMOCTOSITEIILHOI PaboTHL.

Komnerenmusi YK-1 — CrnocoOeH OCyIIECTBIATh IMOUCK, KPUTHUYECKUH aHAIM3 W CHUHTE3
uH(GOpMAIIUHU, TPUMEHSITh CHCTEMHBIH IMOAXO0/1 JUISl PEIICHHUs] TOCTABIICHHBIX 3a1a4

YK-1.1. YK-1.2.
JIeMOHCTpHpYeT 3HaHUE [Tpumensiet nornveckue GopmMbl 1 IPOLEAYPHL, CIIOCOOCH K
0COOEHHOCTEHN CUCTEMHOTO U peduiekcuu 1Mo moBoty COOCTBEHHOM M 4y KOH
KPUTUYECKOTO MBIIUICHHUS, MBICIIUTETIBHOM JeATEIILHOCTH

apryMeHTHPOBAaHHO (hOpMUpYyET
COOCTBEHHOE CYXJICHHE U
OLIEHKY MH(}OpMAaINH,
NpUHUMAaEeT 00OCHOBAaHHOE
penieHne

Komnerennus ITK-1 - CnocoGeH ocBauBaTh M HCHOJIB30BaTh TEOPETUYECKHUE 3HAHUS U
IPAKTUYECKUE YMEHMSI U HABBIKU B MPEAMETHON 00JIaCTU MpU PELIEHUH MPO(ECCHOHAIBHBIX
3a1a4

MK-1.1 MK-1.2 MK-1.3
3HaeT CTPYKTYypy, COCTaB M | YMeeT OCyUIecTBIATh OTOOp | JleMOHCTpHpyeT yMeHue
JTUAAKTHYECKHE €IMHULIBI | yUeOHOTO cojaepKaHMsl AJisl | pa3paOaThiBaTh
IIPEIMETHOU 00JIacCTH | €ro peajau3alty B pa3InYHbIX | pa3IndHbIe (bopmbl
(mpernogaBaeMoro mpeaMeTa) hopmax 00yueHus B | yUeOHBIX 3aHATHUH,
COOTBETCTBUU C | IPUMEHATH METO/bI,
tpedoBanusimu GI'OC OO IIpUEMBbl U  TEXHOJOTHUH
o0y4yeHHs, B TOM 4HCIE
nH(OpMaLIMOHHBIE
1.1 Ne 1-30 1.2 Ne 1-20 1.4 Ne 1-30
1.3 Ne 1-30

1.1 Bonpochl K TeKylieMy KOHTPOJIIO

1.1.1 Tlonsarue mHOecTBa. CrIOCOOBI 33JaHUsT MHOXKECTB. [IprBeauTE IPUMEpBHI.

1.1.2 Oneparmu HajJi MHOXKeCTBaMU (OOBEIMHECHHUE, TEPEeCeUCHUE, Pa3HOCTh, JOMOHCHHUE).
CaoiicTBa oneparyil.

1.1.3 Jlmarpammbl Ditnepa—BeHHa: mocTpoeHre W WCHONB30BaHWE IS JIOKA3aTeIhCTBA
TOYK/IECTB.

1.1.4 Jlornyeckue omepanyu: KOHBIOHKIUS, TU3IBIOHKIIHS, OTPHIIAHUE, WMILIAKAIHS,
SKBUBAJICHIHSL. TabIUIbl HCTHHHOCTH.

1.1.5 3akoHbI anTeOphI JJOTUKU. Y TIPOIIEHUE JTOTHIECKUX (hopMyT.

1.1.6 Mpequkarel u KBaHTOpHL [IpuMepsl HCMONB30BaHUS B OOYYCHHUH MIIQIIAX
IIKOJIbHUKOB.

1.1.7 bunapHble  OTHOIIEHMS:  CHOCOOBI  3aJaHus, CBOMCTBa  (pe(IIeKCHBHOCTH,
CUMMETPUYHOCTb, TPAH3UTUBHOCTH ).

1.1.8 OrtHolIeHre SKBUBAICHTHOCTH M pa30ueHue Ha kiacchl. OTHOILICHUE TIOPS/IKa.

1.1.9 Tonsatue ¢pynkrmu. UHBEKTHBHBIE, CEOPBEKTHBHBIE, OMeKTHBHBIE (pyHKIWH. [Ipumeps.



1.1.10 HarypanpHuble uncna: akcnomatuka [leaHo, MpUHITAT MaTEMaTUIECKOW WHTYKITHH.

1.1.11 Ilenvle, pauuoHAIBHBIC, NCUCTBUTENBbHBIC uKciaa. CpaBHEHHE W apUPMETHISCKUE
orepalyu.

1.1.12 Ywucnossie mocnenoBaTenbHOCTH. [Ipenen nocnenoBatenbHOCTH. becKOHEUHO Mabie
1 OECKOHEYHO OOJIBIIINE MOCIIEA0BATEILHOCTH.

1.1.13 Tloustue BenuumHbl B MareMatuke. [1onokuTenbHBIE CKATApPHBIC BEIMYMHBI M UX
CBOWCTBA.

1.1.14 V3smepenue BenuuuH. ENUHHII U3MEpPEHUS UIMHBI, IUIOMAMU, O00bEMA, MAacCCHI,
BpPEMEHH, CKOPOCTU. MeTprudeckas cucTeMa Mep.

1.1.15 Jle#ictBus ¢ BenmuuuHamu. [Iponopimu u nponeHTs!. Perienne 3a1ad Ha Iponopuyy 1
MPOLIEHTHI.

1.1.16 OcHoBHBIC reomMeTpudeckue (PUTYphI HA TIOCKOCTH: TOYKA, MpsAMasi, OTPE30K, JyH,
yrou. Buzael yrios.

1.1.17 TpeyroabHUKU U YETHIPEXYTOIBHUKH: Ki1acCU(UKaIMs, CBONCTBA.

1.1.18 Okpyxnocte u kpyr. Ilepumerp u momaas I1wiockux Quryp. OO0bEM
IPOCTPAaHCTBEHHBIX (pUryp.

1.1.19 T'eomerpuueckue mnpeoOpa3oBaHus: CUMMETpPHsS (OceBasi, IICHTpalbHasl), MOBOPOT,
NapaJuIeNIbHBINA IIEPEHOC.

1.1.20 Tlonstue nadopmarun. CrorictBa nHbopMarmu. MHHOpMaIIMOHHBIE ITPOIIECCHI.

1.1.21 Usmepenue uHbOpPMAIMH: COACPKATEIBHBIA M al(aBUTHBIA MOIXOIBI. EauHUIIEI
u3MepeHus: UH(OPMAIHH.

1.1.22 Komuposanue napopmanyi. CHCTEMBI CUUCICHUS: TIO3ULHOHHBIC U HETIO3UIIOHHBIE.
JIBomuHast cucTeMa CUHCIICHHS.

1.1.23 ApxuTekTypa KOMIBIOTEpA: MPOLECCOp, MaMsTh (OMEepaTUBHAS M JOJTOBPEMEHHAs),
ycTpoiicTBa BBoAa-BbIBoa. [IpruHummne! ¢pox Helimana.

1.1.24 Knaccudwukarys mporpamMmmHoro ooecrnedenus. CucremHoe u npuxiaggoe 110.

1.1.25 Tlonstue anroputma. CoiicTBa anmropuTMoB. CriocoObl OITUCAHUS aITOPUTMOB.

1.1.26 OcHOBHBIE AITOPUTMHIECKHE CTPYKTYPBI: CJICIOBAHIE, BETBICHHE, IIUKIT.

1.1.27 TlepemeHHbIe W TUIBI JaHHBIX. BBemeHne B s3bIk PythOn: BBOA-BBIBOM, YCIIOBHBIM
oreparTop, UKIIBL.

1.1.28 IlpumeHenue MHPOPMAIMOHHBIX TEXHOJOTWH B NMPO(eccCHOHATbHON AESTEbHOCTH
nenarora. [{udpossie oOpazoBarenbhbie pecypesl (LIOP).

1.1.29 MyneTiMenuitHple TexHOJOTMM B oOyueHuu. Co3mgaHue TMpe3eHTAlMid U
JMAKTHYECKUX MAaTEePUAJIOB.

1.1.30 WnrepakTuBHas JOCKA: BO3MOXXHOCTH MCIOJI30BaHUS B HAYaIbHOM I11KOJie. OCHOBBI
paboTHI C CHCTEMaMH AUCTAaHITMOHHOTO O0YJIEHHSI.

1.2 TembI pedepaToB

1.2.1 Ponb Teopun MHOXKECTB B JOPMUPOBAHUU MATEMATUUECKOTO MBIIILIICHUS
MJTQJIIIAX TIKOJIEHUKOB.

1.2.2 Hcnonbp3oBaHUE JIOTUYECKUX 3a/1a4 7Sl pa3BUTHS IO3HABATEIILHONW aKTUBHOCTH
Ha ypOKax MaTeMaTHKH B HAYaJIbHOMU IIIKOJIE.

1.2.3 ®yHkuMoHaNbHAS MPOIEACBTHKA B HAUATHhHOM Kypce MaTEMATHKH.

1.2.4 TlpuHOWTT MATEMATHYECKON HHIYKITUU U €T0 JOCTYITHASI HHTEPIIPETAITIS JITs
MJTJIIIAX HIKOJTEHUKOB.

1.2.5 Hcropus pa3BUTHS CHCTEM CUHCIICHHS: OT HEIIO3UIIMOHHBIX K JIBONIHON CUCTEME.

1.2.6 Meroauka u3ydeHus BeIHUMH (ITMHA, TI0ab, 00BEM, Macca, BpeMs) B
Ha4yaJIbHOW IIKOJIE.

1.2.7 Teomerpuueckuii matepuan B YMK no maremaruke as Ha4albHOW IIKOJBI:
CpPaBHUTEJIbHBIN aHAJIN3.

1.2.8 HWudopmannoHHas KyJIbTypa YUUTENs HaYaIbHbIX KIaCCOB: COBPEMEHHBIC
TpeOOBaHMUS.



1.2.9 AnropuTMuuecKoe MBIIIICHHE U €T0 PA3BUTHE Y MIIAIINX ITKOJILHUKOB Yepe3
peleHre HeCTaHAAPTHBIX 3aj1ay.

1.2.10 CpaBHUTEIBHBIN aHATIN3 S3IKOB IIPOTPAMMHUPOBAHUS JJIsI 00yUEHHS OCHOBaM
anroputMuzanuu (Python, Scratch, KyMup).

1.2.11 Vicnons3oBaHHUE 3JIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB HA ypOKax
MaTeMaTHKHU B HAYAIBHOM IIKOJIE.

1.2.12 VHTepakTUBHAS TOCKA KaK CPEICTBO MOBBIMICHHS YP(HEKTUBHOCTH YPOKa
MaTEMaTHKH.

1.2.13 Iludpossie TexHOIOTHH (POPMUPOBAHUS BHIYUCIUTEILHBIX HABBIKOB Y MJIAIIINX
IIKOJILHUKOB.

1.2.14 O6pazoBarenbhbie iargopmsl (Yuu.py, POII u ap.) B opranuzanuu
CaMOCTOSITENIbHON Pa0OThI yUaIuXCA.

1.2.15 Cucrtembl JUCTAHIIMOHHOTO OOYYEHUS U UX IPUMEHEHHE B HAYalIbHOM
00pa3zoBaHuH.

1.2.16 Pa3BuTtue npOCTPaHCTBEHHOTO MBIIICHUSI MIIAIINX IKOJIbHUKOB CPEACTBAMHU
r€OMETPUUECKUX MPeoOpa3oBaHui.

1.2.17 IlponeneBTHKa MOHATHUS MPOIEHTA B HAYAJILHOM LIKOJIE: BOZMOXHOCTH U
OTpaHWYCHUSL.

1.2.18 Jloruko-mMaTeMaTHYECKUi aHAIM3 TEKCTOBBIX 3a/1a4 B HAYAJIbHOH IIIKOJIE.

1.2.19 Koaupoanue unpopmarmu: ot a30yku Mop3e 10 JBOUYHOTO KoJia (MCTOpHS 1
MIPaKTHKA).

1.2.20 UckyccTBeHHBIN HHTEIUICKT B 00pa30BaHUU: TIEPCIIEKTUBEI HCIIOJIB30BAHUS B
HayaJIbHOU LIKOJIE.

1.3 TecTroBbIe 3a1aHUA

1. MHOXecTBO, HE coiepKalliee HU OJHOTO AJIEMEHTa, Ha3bIBaeTCs:
a) YHUBEPCAIbHBIM;

0) mycteiM; (Ilpasunvroliii omeem: 0)

B) OCCKOHEYHBIM.

2. Onepanus o0beTMHEHNs MHOXKECTB A u B 0003Hauaercs:

a) AN B;

0) A\B;

B) A U B. (IIpasunvHuiii omeem: 8)

3. Kakas ornueckas orneparusi COOTBETCTBYET COI03Y «H»?

a) IU3BIOHKIINS;

0) xoubrOHKIWMS; (IIpasunvHolil omeem: )

B) UMILTUKAITHSI.

4. Tabnuiia ICTHHHOCTH TSI OTIEPAIUU OTPUTIAHHS COJICPIKHT:

a) 2 crpoku; (IIpasunvhoviii omeem. a)

0) 4 cTpoku;

B) 8 CTpOK.

5. OTHoOmIeHNE «OBITh PAaBHBIM» Ha MHOXECTBE I[EJTBIX YUCE SIBIISICTCS:
a) OTHOLLUEHUEM dKBUBAIECHTHOCTH; (IIpasunvrulii omeem: a)

0) OTHOLIEHHEM IOPSIJIKA;

B) GYHKIIMOHATHLHBIM OTHOIIICHUEM.

6. OyHKIWS, y KOTOPOH KaXKIBIH JIEMEHT MHOKECTBA 3HAYEHUI COOTBETCTBYET POBHO OJTHOMY
AJIEMEHTY O0JIACTH OMpPEICeICHHUS, HA3bIBACTCS:

a) ”HBEKTUBHOU; (IIpasunvhuwviii omeem. a)

0) CIOPBEKTHUBHOIA;

B) OMEKTUBHOM.



7. Axcuomaruka [leano onuceiBaeT cBOicCTBa:

a) IEJIbIX YHCeTT;

0) HatypabHbIX uKcel; (IIpasunvhbiii omseem: 6)

B) JICHCTBUTEIHHBIX YUCEIL.

8. [Ipenen mocnenoBarenbHOCTH an=1nan=n1l mpu n—oonN—o paBeH:

a) 1;

0) oo;

B) 0. (IIpasunvnwiii omeem. )

9. 1 meTp paBeH:

a) 10 cMm;

6) 100 c™m; (IIpasunvubiii omseem: 6)

B) 1000 cm.

10. [Tnomaap npsSMOYTOJIbHUKA CO CTOPOHAMHU 5 CM U 8 CM paBHa:

a) 26 cm?;

0) 40 cm?; (Ilpasunvrwviii omeem: 6)

B) 40 cMm.

11. CymMa yriioB TpeyrojibHUKa paBHA:

a) 90°;

0) 180°; (IlpasunvHoiii omeem: 6)

B) 360°.

12. Equnuieii namMepeHus KonndecTBa nH(GopManuu B anpaBUTHOM MOAXOJE SIBISIETCS:

a) our; (IIpasunvubiii omeem. a)

0) OaiT;

B) TepII.

13. Yucno 11012 B 1ecATUYHOMN cCHCTEME CUUCTICHUS PaBHO:

a) 13; (IlpasunvHuiti omeem: a)

0) 11;

B) 15.

14. YcTpoiicTBo, peiHa3HauYeHHOE AJIs JOJATOBPEMEHHOTO XpaHEHUS TaHHBIX:

a) orepaTUBHAs MAMSITh;

0) wEctkuit nuck; (IIpasunvuviii omeem: 6)

B) IIpOILIECCOP.

15. Aaroput™m, B KOTOPOM KOMaH/Ibl BHITIOTHSIOTCS MOCIEI0BATENLHO OHA 32 IPYTOH,

Ha3bIBACTCS:

a) BETBIICHUEM;

0) cnenoBanuem; (Ilpasunvrwviti omeem: 6)

B) LIUKJIOM.

16. BcTaBbTe MPOMYIIEHHOE CIIOBO:

['paduyeckuii cmocoO omucaHus aNropuTMa C MOMOIIBI0 TEOMETPUUECKUX (PUTYD HA3BIBACTCS
. (IlpasunvHoiii omeem: 610K-cxema)

17. BcTaBbTe MPOMYILIEHHOE CIOBO:

CoBOKYIHOCTB IIpOrpamMm, 00ecreynBaonX padoTy KOMIIbIOTEPA U YIPABIISIOLUIUX €r0

pecypcamu, — 3TO obecnieuenue. (Ilpasunvhuviii omeem. npocpammuoe)

18. BcTaBbTe MPOMYIIEHHOE CIIOBO:

YnopsoueHHast ociae10BaTeIbHOCTh YHCEN, KaXK10€ U3 KOTOPBIX 33JJaHO IO OINpeIeIEHHOMY

NIPaBUITY, HA3BIBACTCST YHCIIOBOM . (llpasunvuwiii omeem: nociedosamenbHOCMbIO)

19. BcraBbTe MpOMyIIEHHOE CIOBO:

3HaueHue MepeMeHHON, KOTOPOE HE MOXKET ObITh U3MEHEHO B XO€ BBIITOJIHEHUS IPOrPaMMBI,

Ha3bIBACTCS . (Ilpasunvuwiii omeem. KoHCManma)

20. BcTaBbTe MpOMyIIEHHOE CIOBO:

B s3b1ke Python yciioBHBII onepaTop 3anuchIBaeTCsl ¢ KIFOUYEBBIM CIIOBOM
. (Ilpasunvnoviii omeem: if)
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21. TTonGepuTe KaXX0My MOHSATHIO €TO OTPE/ICICHHE:
KoHeuHoe MHOKECTBO

IHogmHOXecTBO

JlekapToBO poHU3BEACHUE

MOoImHOCTh MHOXKECTBA

A) MHOXECTBO Bcex yNnopsI0ueHHbIX map (a,b), rae a€A, beB.
b) KonunuecTBo 3116 MEHTOB KOHEYHOI'O MHOKECTBA.

B) MuoxecTBo, cofiepskaliee OnpeeIeHHOE YUCIIO JIEMEHTOB.
I') MHOecTBO, BCE 3JIEMEHThI KOTOPOT'O MPUHAAJIEKAT APYTOMY MHOXKECTBY.
*(IIpaBunbHbIi oTBeT: 1-B, 2-1", 3-A, 4-B)*

22. Tlogbepute KaxxIOMy JIOTHYECKOMY 3aKOHY €ro (GopMyITy:
3aKOH UCKIIFOUEHHOTO TPETHETO

3aKOH MIPOTUBOPEUMS

3aKOH JABOMHOTO OTPULIAHUS

3aKOH WJEMIIOTEHTHOCTH JJIsl KOHBIOHKIIUU

A)~(AAN—A)

B)AV—A

B)—~(—A)=A

INAANA=A

*(IIpaBunbHbIi oTBeT: 1-b, 2-A, 3-B, 4-1')*

23. [lonGepure kaxaomy THITy 1aHHBIX B Python ero mpumep:
int

float

str

bool

A)3.14

b) «IIpuser»

B) 42

I') True

*(IlpaBunpHbIif oTBET: 1-B, 2-A, 3-b, 4-1)*

24. TlonGepuTe Kaxa0My allTOPUTMUIECKOMY TIOHSITHIO €T0 OIMCaHHE:
Bersnenue

[ukn ¢ mpegyciioBueM

IlepemenHas

biok-cxema

A) IloBTOpeHue AecTBUM, TOKA YCIOBHE UCTUHHO.

b) Bei6op oaHOrO U3 ABYX BapUAHTOB JACUCTBUN B 3aBUCUMOCTH OT YCJIOBHSL.
B) ImeHnoBanHast 00;1aCTh MaMATH JJIS1 XPAHEHUS! JaHHBIX.

I') I'padmyeckoe mpecTaBieHe aaropuTMa.

*(IlpaBunpHbIA 0TBET: 1-b, 2-A, 3-B, 4-)*

25. PacnionoxuTe B XpOHOJIOTHYECKON TIOCIEIOBATENBHOCTH (TI0 Mepe MOSIBIICHHSI B UCTOPHA

MaTEeMAaTHUKH ):

JecsaTryHas MO3UIIMOHHAS CUCTEMAa CUUCIICHUS

OTKpBITHE UPPAITMOHATBHBIX YHCEI

®dopmanusanus akcuoMatuku Ileano

[TostBneHre ABOUYHOM cucTeMbl curcieHus (JIeiionuir)

(Ilpasunvuoii omeem: 2,1,4,3)

26. PacmionoxuTe B MOPSIKE BO3PACTAHUS SIUHUI] U3MEPEHUs HHPOPMAITUH:
Merabaiit

bur

Tepabaiit
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Kuno0baiit

(IIpasunvnwii omeem: 2,4,1,3)

27. PactionoxuTe B MOPSIIKE BHIIOTHEHUS ONEepaliii B JOTHY€CKOM BbIpaKeHHUH (IIpH
OTCYTCTBUH CKOOOK):

JM3bIOHKIIHS

WNuBepcus

KonbroHkuust

(IIpasunvrovii omeem: 2,3,1)

28. PacnionoxuTe Tanbl peleHus 3aaun Ha KOMIIbIOTEPE B MIPABHIIBHOM MOPSIJIKE:
KoaupoBanue (Hanucanue nporpaMmmabl)

[TocTpoenre MaTeMaTUYECKON MOAEITH

AHanus pe3yibTara

Pa3pabotka anropurma

(IIpasunvnoii omeem: 2,4,1,3)

29. PacnionoxuTe ynciia B MOpsAKe BO3pacTaHus (B I€CATUYHON CUCTEME):

1012

1010

16

OxA

(IIpasunvnoii omeem: 1,2,4,3)

*Tlosicaenne: 1012 =15, 1010 =10, 0xA =10, 165 = 14 — 5,10,10,14*

30. PacrionouTe B MOCIIEI0OBATEIILHOCTH, COOTBETCTBYIOIIEH puHIUITYy ¢oH Helimana:
JlexonupoBaHre KOMaH/IbI

Bri6opka koMaHIbI U3 TTAMSITH

CoxpaHeHue pe3yibTara B IaMsITh

Hcnonuenne koMaHabl

(IIpasunvuoiii omeem: 2,1,4,3)

1.4 3aganus

3ananue 1. Jlans MmaokectBa A = {1,2,3,4}, B= {3,4,5,6}. Haiinute A U B, AN B, A\
B, B\ A. [Toctpoiite quarpammy Diiepa—BenHa.
3ananue 2. IToctpoiite TaOIUILy UCTUHHOCTH JUIS

dopmymsr (AAB)—(AVB)(AAB)—(AVB). sdensercs nm sta QopMysna ToXIECTBEHHO
VCTUHHOM?

3apanue 3. Ynpoctute normueckoe soipakenue: (XAY)V(XAY)(XAY)V(XA™Y).
HazoBuTe ncnonab30BaHHBIN 3aKOH.

3ananmne 4. Onpenenure, KakUMU CBoiicTBaMHu (pe(IeKCHUBHOCTb, CHUMMETPHUYHOCTH,
TPaH3UTHUBHOCTb) OO0JIala€T OTHOILIEHUE «OBITH CTaplie» Ha MHOXecTBe roAei. Otser
obOocHyHTe.

3anaunme S. SIBnsercs M OTHOLICHHE «X + y = 5» Ha MHOYKECTBE HATYypPAJIbHBIX YHCEN
¢ynkuueit? OTBET MOsICHUTE.

3aganme 6. Mcnosp3yss  OpUHIUI —~ MAaTeMaTUYECKOW  WHIYKIUHU,  JOKAKHTE,
gro 1+2+...+n=n(N+1)21+2+...+N=2n(n+1) a1 M0GOrO HATYPATBLHOTO N.

Bapanme 7. Berauciure: 35+71053+107. OtBer BBIpasuTe B BHIE OOGBIKHOBEHHOI
npodu. Kakoe CBOWCTBO CII0KEHUS pAallMOHAIBHBIX YUCEN 37€Ch UCTIONb3YyeTCs?

3ananue 8. CkopocTh aBTOMOOWIIA 72 KM/4. Beipazute 3Ty ckopocth B M/c. Kakue
CAWMHUIBI U3SMCPCHHUA CKOPOCTH BbI 3Haere?

3aganue 9. Haiigure 15% ot 200 pyOneit. CoctaBbTe M pemiuTe 3a7ady Ha MPOLEHTHI
AJId yYCHHKaA HavaJbHOMU IIIKOJIEI.



3aganme 10. [TocTpoiiTe TpeyroJbHUK CO CTOPOHAMHU 5 cM, 6 cM U 7 cM. Briuuciure ero
nepuMeTp u rmiomanb (mo gopmyne ['epona).

3ananme 11. Haueptute KkBagpaT co cTopoHOol 4 cM. BrImosHUTE €ro oceBylo
CUMMETPHIO OTHOCHTEIBHO OHOM 13 cTopoH. Kakas ¢urypa momyumnace?

3ananme 12. IlepeBequte uymciao 1010112 B gecITHYHYIO CHUCTEMY CUHCIICHMUS.
BrimonauTe poBepKy 0OpaTHBIM MEPEBOIOM.

3apanue 13. Beruncnure wHdopmanmoHHbi 00béM (pazel «MaremaTuka — Iapulia
HAYK» TPU YCJIOBUH, YTO KaXKIBIH CHMBOJI KOIUpPYyeTcs 8 OuTamu.

3ananue 14. Onummre apxutektypy ¢on Heitmana. HazoBute OCHOBHBIC YyCTpOWCTBA
KOMITbIOTEpA U UX (YHKIIHH.

3apanue 15. CoctaBpTe OJIOK-CXEMYy alIrOpUTMa HAxXOXXIEHUS HAMOOJBIIETO W3 TPEX
yucell (BBOJUMBIX C KIIABUATYPHI).

3aganue 16. Hanumure Ha s3pike Python mporpammy, koTopas 3ampaiivBaeT BO3pacT
MOJIb30BaTENsl M BBIBOAUT COOOIIEHNE «BBI MIKOJBHUKY», €CIu BO3pacT MeHblie 18, u «Bbl
B3pOCIIbIil» B IPOTUBHOM CITyyae.

3apanne 17. Kakue mudpoBsie o0pazoBaTenbHbIE PECYpChl MOYKHO HCIOJIB30BATH MpPHU
u3zydeHuu temsl «l lnomans npsamoyronsHuka» B 3 knacce? [IpuBeaure 2—3 npumepa.

3aganue 18. Co3naiite ¢pparMeHT ypoka MaTeMaTHKU (5—7 MHHYT) C HCIIOJIb30BAaHHECM
WHTEPAKTUBHON JOCKHU 10 TeMe «Buabl yrioB». ONUIINTE STanbl U HHTEPAKTUBHBIE 3JIEMEHTHI.

3aganue 19. [loueMy B HayanpHOM IIKOJE BaKHO 3HAKOMUTH JETEH € ajaropurMamu’?
[TpuBenuTe mpuMep aaropuT™Ma U3 MOBCEAHEBHON KU3HU.

3aganue 20. O0ObsicHUTE, KaK ¢ MMOMOIIBIO0 Juarpamm Oiiiepa—BeHHa MOXHO HarJIsIHO
MOKAa3aTh MJIA/IIINM IIKOJIbHUKAM MOHSATUE O0bETMHEHHS U TIepECeUeHUs MHOKECTB.

3aganue 21. B uém paznuune MEXIy COAEpKATEIbHBIM W al(aBUTHBIM MOIXOAAMHU K
u3MmepeHuto nHpopmarmu? [IpuBeaure npuMepsl.

3aganue 22. Kakue reomerpuueckue npeoOpazoBaHusi GOPMUPYIOT MPOCTPAHCTBEHHOE
MbluieHre? ONUIMTE METOAUKY OJHOTO YIPaXHEHUs Ha LIEHTPAJbHYK CHUMMETpHio s 4
KJiacca.

3apanue 23. [loueMy nponopuuu 1 OPOLUEHTHI SBIISIOTCS CIOXHOW TEMOU I MIIAJIIIUX
mKkoJbHUKOB? [TpeoxuTe cnocod BU3yanu3aluy MpoueHTa (Hapumep, MOJIENb «COTHS»).

3aganue 24. KakoBbl MpenMyIecTBa HCIIOJIB30BaHMUS 00pa30BaTeIbHON IIATHOPMBI
«Yuu.py» npH OpraHu3aluy caMOCTOSITENIbHOM paboThl yyammxcs?

3aganue 25. Hanummte Ha s3pike Python mporpammy amsi BBIYHCIEHHUST CyMMBI BCEX
HaTypanbHbIX uncen oT 1 10 N (N BBoauTCs ¢ KiaBuatypsbl). MIcmons3yiTe UK.

3aganue 26. [louemy B cucteme 00pa3oBaHUS aKTyallbHO TPUMEHEHHE CHCTEM
JTUCTaHIIMOHHOTO 00y4eHusi? HazoBure He MeHee TPEX MPUYHH.

3ananue 27. KakoBbl OCHOBHBIE 3Tallbl PAa3BUTHUSl BBIUUCIUTENbHON TexHUKH? Kak 3T
3HAHHS MOTYT OBITh UCIIOJIb30BAHBI HA BHEYPOUHOM 3aHSATUU?

3aganue 28. OOBACHUTE, UTO TaKOE «UCIOIHUTENb alIropuTMa». [IpuBenuTe mMpUMeps
WCIIOJTHUTEIICH 13 )KU3HU U YU4EOHOU JIeATeTLHOCTH.

3aganme 29.CpaBHHTE TEKCTOBBI M TpadUuecKuil peJakTOpbl: Ha3HaueHHE,
BO3MOXKHOCTH, MpuMepbl IporpaMM. Kakol U3 HUX yallle MCMONb3yeTCd YUUTEJIeM HadalbHbIX
KJ1acCOB?

3aganue 30. Pa3paboraiiTe AMIaKTUUECKYIO UTPY (B BUAE KapTOYEK MM MPE3ECHTAIINH)
Ha 3aKperyieHue TaOmuIbl YMHOXEHUs ¢ wucrnonbp3oBanuemM WKT. Onummre mnpaBuna u
TEXHUUYECKYIO PeaTu3allnIo.



2. KPUTEPUU OHEHUBAHUA ITPU ITPOBEJEHUU TEKYIIEI'O KOHTPOJIA

Bun

HaunmenoBanue paboTsbl
KOHTPOJIS

Haumenosanue
OIICHOYHBIX CPEJICTB

Ikana oreHUBaHUA

Bormpocs! 1uist 00cysxieHust Ha
3aHATHAX;

Y cTHBIE OIIPOCHI MO paHee
M3YYEHHOMY MaTepuainy;

Texymuit
KOHTPOJIb

OneHka BBICTYIIIICHUI
Ha MPaKTUIECKOM
(ceMmuHApCKOM)

OTJINYHO

XOPOIIIO

[TucbMeHHBbIC PaOOTHI:
pedepatsl, TECTOBBIC 3aaHUS;
[MpakTudeckue 3aaaHus;
Pedepatbl u 1okabl Mo TeMam
(BompocaM), BBIHECEHHBIM Ha
CaMOCTOSITENIFHYIO padoTy.

3aHATHUH, ITPOBCPKA
3aJJaHUH, YCTHBIN
OIPOC, OI[CHUBAHUE
JIOKJIaI0B, pedepaToB

YAOBJIETBOPUTEIHHO

HCYOOBJICTBOPUTCIILHO

KpnTepIm OLCHUBAaHHS YCTHBIX OTBECTOB oﬁyqamumxca

[Ixama
OLIEHUBaHUI

XapaKTepI/ICTI/IKa OLICHHUBAHUA

OTJINYHO

OLICHUBAETCS OTBET, KOTOPBIM TIOKAa3bIBA€T IPOYHBIE 3HAHUA OCHOBHBIX
MPOILIECCOB M3y4aeMOW TpeaMETHOW o00JacTH, OTIWYaeTCs TIyOWHOW U
MOJIHOTOM PACKPBITHSI TEMBbI, BIIAJEHUE TEPMHUHOJIOTUYECKUM alIapaToM;
YMEHUE OOBSCHATH CYIIHOCTb, SIBJICHUH, IPOLIECCOB, COOBITUMN, JIelaTh BBHIBOIBI
u 0000IIeHHs, /1aBaTh apryMEHTHPOBAHHBIE OTBETHI, MPUBOAUTH MPUMEPHI;
cB0OO/IHOE BJIa/ICHUE MOHOJIOTHYECKOM  Peublo, JIOTUYHOCTh u
MOCJIE/I0BATEIBbHOCTh OTBETA.

XOPOIIIO

OIICHUBAETCSI OTBET, OOHAPYKUBAIOIINI MPOYHBIC 3HAHKUS OCHOBHBIX MPOIIECCOB
M3y4aeMol TMpeaMeTHOH oOnactv, oOTiIM4YaeTcss TIyOMHONH W TMONHOTOU
PacKpbITHS TEMbI; BIIAJICHUE TEPMHUHOJOTMYECKUM amniapaTtoM; yMEHHE
OOBSICHSITh CYIIHOCTb, SIBIEHUH, TMPOIECCOB, COOBITHIA, [enaTh BBIBOIABI U
00001IeHNs, JaBaTh AapPryMEHTHPOBAHHBIE OTBETHI, MPUBOJUTH TMPUMEPHI;
cBOOOIHOE BIIaJICHUE MOHOJIOTHUYECKOMN peyuslo, JIOTUYHOCTh u
MOCJIEI0BATEIBHOCTh OTBeTa. OJHAKO JOMYyCKaeTcsl OfHa - JIBE€ HETOUYHOCTU B
OTBETE.

YAOBIIETBO-
PHUTEIBHO

OLICHUBAETCS OTBET, CBHJIETEIHCTBYIOIIMKA B OCHOBHOM O 3HAaHHUU IPOIIECCOB
M3y4yaeMoi MpeAMETHOM 00JaCTH, OTIMYAOIINICS HEJOCTATOYHOW TIyOUHOU U
MOJIHOTOM PACKPBITHS TEMbI; 3HAaHHEM OCHOBHBIX BONPOCOB TEOpHH; cIabo
chOpMHUPOBAHHBIMI HaBBIKAMHU aHANU3a SBJICHHI, MPOIECCOB, HEIOCTATOYHBIM
YMEHUEM JaBaTb AapryMmeHTHPOBAHHBLIC OTBETBI W IPUBOAWUTHE TIPUMEPHI;
HEJ0CTATOYHO CBOOOJHBIM BIIAJICHHEM MOHOJOTHYECKON pedbi0, TOTUYHOCTHIO
U TIOCJIEeNOBaTEeNIbHOCThIO OTBeTa. Jlomyckaercs HECKOJbKO OIIMOOK B
COJIepKaHUU OTBETA.

HEYJOBJIET-
BOPHUTENBHO

OLIEHUBAETCS OTBET, OOHApPYKMBAIOIIMKA HE3HAHHWE TIPOLIECCOB H3y4yaeMoil
MpeIMEeTHOM 0051acTH, OTJIMYAIOUIMICS HErNIyOOKHMM pacKpbITUEM TEMBI;
HE3HAHHEM OCHOBHBIX BOIIPOCOB TEOPHH, HEC(HOPMUPOBAHHBIMU HaBBIKAMH
aHaJlM3a SIBJICHUH, [TPOLIECCOB; HEYMEHHUEM JIaBaTh apryMEHTHPOBAaHHBIE OTBETHI,
cabbIM  BIIQJICHUEM MOHOJOIMYECKOH pEYbl0, OTCYTCTBUEM JIOTHYHOCTH H
10CJIeI0BATENbHOCTH. JIOMYCKAIOTCS CEpbE3HbIE OINOKHU B COIEP/KaHUM OTBETA.

Kpurepun oueHuBanusi padoTbl 00YUAKOIIMXCH HA CEMHHAPCKUX 3aAHATHAX

IIkama
OIICHUBaHUA

[Tokazarenu Kpurepuu




[Ixama
[Tokazarenu Kpurepuu
OLICHUBAHUS
OTan4Ho . Ilonnotra 3aganue peiieHo caMmocTosTenbHo. [Ipu 3TOM coctaBieH
BBIITOJIHEHUS MPaBUJIbHBIN AJITOPUTM PELICHUS 3aJaHusl, B JIOTUYECKHUX]
IIPaKTUYECKOI0 U paccyXIeHHusX, B BblOOpe (opMysn M pemeHuu Het
TECTOBOI'O 3aJIaHUsl |OIIMOOK, TIOJY4YeH BEPHBIA OTBET, 3a/laHHue PEIICHO
(moyHOTa OTBETA); | PAllMOHAIBHBIM CIIOCOOOM.
. CBoeBpeMeHHOCTh |/JlaH TpaBWIBHBIA M HCUEPHBIBAIOIIMNA  OTBET HA|
BBITIOJTHEHUS IIOCTABJIEHHbIE TEOPETHUYECKHE U TECTOBBIE BOIPOCHI, B
3a/1aHMS; KOTOpBIX  oOOydaromuiicss  moka3al  BCECTOPOHHEE]
. TlocnenoBaTenpHOCT | CUCTEMHOE 3HAHHWE NPOTrPAMMHOIO MaTepuasa, YCBOCHHE]
b U PALIMOHAJIBHOCTh [OCHOBHOM M JIONOJIHUTEJIBHOW JIMTEPATypbl, YETKOE
BBITIOJTHEHUS BJIa/ICHUE NOHSITUMHBIM alapaToM.
Xopo1o MIPaKTUYECKOTrO 3ajaHue peleHo ¢ NoMolIkko npenoaasatesns. [Ipu sTom
3a/laHus COCTAaBJICH NPaBUJIBHBIM aNrOPUTM pELICHMs 33JaHUS, B
(Jloru4HOCTH U JIOTUYECKOM  pacCyXJCHUU U peueHuu HeT
4ETKOCTb OTBETA);  |CYIICCTBEHHBIX OMIMOOK; MPAaBUJIBHO CJIEJIaH BBIOOP
. IIpaBuibHOCTD dbopMyn A5 peuieHus; ecTh OOBSICHEHHE pPElIeHUs, HO|
OTBETOB Ha 3aJlaHue PELIEHO HEepallMOHAJIbHBIM CIOCOOOM WY
BOITPOCHI; JIOTIYIIEHO He O0ojiee IBYX HECYIECTBEHHBIX OIIMOOK,
. CaMOCTOSITENIBHOCTD | [IOJIYYCH BEPHBII OTBET.
peuienus (BnageHue |Ha mocraBieHHbIC TEOPETHYECKUE U TECTOBBIC BOMPOCHI,
JIONIOJIHUTEIBHBIM  |TIpU  KOTOPBIX OOYyYaromMHCS IOKa3al JIOCTaTOYHBIH]
MaTepuaIoM); YPOBEHb 3HAHHMII OCHOBHOI'O IPOTrPaMMHOIO Marepuaia:
. 3HaHUe OCBOEHHE MH(OpPMAINK JEKIMOHHOTO Kypca U y4eOHbIX|
HOPMaTUBHO- nocoOuif,  OBNAJeHHE  TMOHATUWHBIM  ammapaTom,
3aKOHOIATEILHOU METOJIMKOM MCCIENOBAaHMI MpH TMOMBITKE aHaIu3a
6a3bl 1 pa3JIMYHBIX CUTYyaIUH.
VY noBnerso- TEPMHUHOJIOTUU 3ajaHue pelmeHo ¢ MOJCKa3KaMH  IpernojaBaTes.
PHUTEIIBHO Kypca 3ajaHue perieHo B o01eM BUje.
OOyuaromuiics moOKa3al CpeAHMM YpPOBEHb 3HAHUM
OCHOBHOI'O IPOrPaMMHOI0 Marepuaja, HO HE MOI|
yOeIuTeNbHO apryMEHTUPOBAaTh CBOM OTBET, omuOCs B
UCIOJIb30BAaHUN  TOHATUMHOIO  amnmapara, IoKasajy
HEJ0CTAaTOYHbIE 3HAHUS JIUTEPATYPHBIX HICTOYHHUKOB.
Heynosiner- 3aJaHue HE PEILIEHO.
BOPUTEIIBHO OOyyaromuiicss  MPOJEMOHCTPUPOBAT  3HAUUTENIBHBIE
npobensl B 3HAHUAX  OCHOBHOTO  IPOTPAMMHOTIO
MaTepuanga, HEe apryMEHTHpOBal CBOM OTBET, IOKa3ajy
HEYJI0BJIETBOPUTEIbHbBIE 3HAHUS MOHATUHHOIO anmapara
U CHEIHAJIbHOM JIUTepaTyphl.
Kpurtepun ouennBanus pegeparos
Cpexctso Kputepuu onenuBanus Hlrara
KOHTPOJIS OLICHUBAHMS
Pedepar |Bemonnensl Bce TpeGOBaHMS K HANMCAHMIO M 3alIuTe pedepara:| OTIUYHO

o0o3HaueHa mpobiemMa W OOOCHOBaHAa €€ aKTyalbHOCTh, CHCIIaH
KpaTKUi aHaJM3 Pa3IMYHbIX TOYEK 3PEHHUs Ha PaccMaTpPUBACMYIO
npobieMy U
c(OpMyYITMPOBaHBI BBIBOJIBI, TEMa PACKPHITA MOJTHOCTHIO, BBIACPKAH
00BEM, COOMIOZIeHbI TpeOOBaHUs K BHEIIHEMY O(OPMIICHUIO, JaHBI
MIPABUJIbHBIE OTBETHI HA JIOTIOJTHUTEIIBHBIC BOIIPOCHI.

JJOTHUYHO

H3JI0KCHA cOoOCTBEHHAs IO3uIHA,




Pedepat packpbIBaeT NOJHATYIO IPOOJIEMATHKY B ITOJTHOM 00bEME.

OcHoBHble TpeOoBaHus K pedepary U ero 3alluTe BBHIIOJIHEHBI, HO
MIPU 3TOM JIOMYIIEHbI HEAOUYETHL. B 4acTHOCTH, UMEIOTCS HETOYHOCTH
B U3JI0KEHU U MaTepuana; OTCYTCTBYET JIoru4ecKast
MOCTIeIOBATEIbHOCTD B CY)KJICHHSX; HE BhIICpkKaH 00bEM pedepara;
UMEIOTCS yIylIeHHus] B 0pOpMIIEHUU; Ha JOMOJHUTEIBHBIE BOIPOCHI
MIPU 3aIUTE JaHbI HETIOJHBIE OTBETHI.

B pedepare wumeroTcss HETOYHOCTH U MpeaMeTHas o00JacTb
BBICTYIUICHHS PACKPbHITA HE B MIOJIHOW Mepe.

XOPOIIO

HmeroTcss  CyllecTBEHHbIE  OTCTYIUICHMsIT OT  TpeOOBaHMH K
pedepupoBanuto. B wacTHOCTH: Tema OCBelleHa JMIIb YaCTUYHO;
JONYILIEHb! (PaKTUYECKHE OIIMOKH B COJEpXKaHUU pedepaTa WU IpU
OTBETE Ha JONOJHHUTEIbHBIE BOIPOCH; BO BpeMs  3aLIUTHI
OTCYTCTBYET BBIBOJ.

B pedeparte He B HOJTHOHN CTENEHU PACKPBIT MOHATUHHBIN ammapar,
HUMEIOTCSl CYLIECTBEHHbIE HETOUHOCTH B Ipouecce (pOpMHPOBAHUSA
BBIBOJIOB.

YAOBIETBOPU
TEIBHO

Tema pedepata He packpbiTa, OOHAPYKUBACTCS CYIIECTBEHHOE
HENOHUMAaHUE IPOOJIEMBI.

Tema pedepara He pacKpbITa WIIH BBINIOJIHEHA HE IO CYILIECTBY paHee
MTOCTABIIEHHOTO BOIIPOCA.

Pedepar He cnan / nokian He ceNaH.

HEYJIOBJIETBO
PUTEIBHO

Kputepuu onieHuBaHus TeCTOB

CpenctBo
KOHTPOJISI

Kpurepuu onennBanus —

OTBCTOB

MPOLIEHT IOJIOKUTEIBHBIX [IIxasa orieHUBaHUs

TectupoBanue 90-100 % OTIMYHO

70-89 % XOpOIIO

40-69 % YIOBIICTBOPUTEIIHHO

<39% HEYJIOBJICTBOPUTEIHHO

3. OIEHOYHBIE CPEJCTBA J1JI51 TIPOMEKYTOUYHOM ATTECTALIUM

CpencTa OlICHMBaHMS B X0/1€ IPOMEXYTOUHOM aTTeCTallNN:
— BOIIPOCHI K IK3aMEHY;
— IPAaKTUYECKUE 3aJaHMsI K DK3aMEHY.

Komnerenmusi YK-1 — CrnocobGeH OCyIIECTBIATh MOWCK, KPUTHUYECKUN aHAIW3 W CHUHTE3
uH(pOpMaIIUHU, TPUMEHSATH CHCTEMHBIHN MOAXO0/ /IS PEIIeHUs TOCTaBIEHHBIX 3a1a4

YK-1.1.

YK-1.2.

AHanuzupyer

COHOKYJIbTYPHBIC pa3JININA

COIMANIBHBIX TPYII, ONApasch | TpaaunusaMm OTedecTsa,

Ha 3HaHUC 3TaIlOB

HCTOPUYECKOIO Pa3BUTHUS
Poccun B KOHTEKCTE MUPOBOU
UCTOPHUH, COLIMOKYIIbTYPHBIX
TpasuLUi MUPA, OCHOBHBIX
bunocopcKux, peTUTHO3HBIX U

ATUYECKUX YUYCHUH;

JleMoHCcTpHpYyET YBOKHUTEIBHOE OTHOIIIEHUE K
HUCTOPUUYECKOMY HaCIIEIUIO0 u COLMOKYJIbTYPHBIM




Komnerenuus IIK-1 — CrnocoGeH ocBauBaThb M HCIOJB30BATh TEOPETUYECKHE 3HAHUS U
IPAaKTUYECKHE YMEHUS U HaBBIKU B MPEJAMETHON 00JacTH IpU PEIIEHUH MPO(hecCHOHATBHBIX

3aj1a4

MK-1.1. MK-1.2. MK-1.3.
3HaeT CTPYKTypy, cOCTaB H | YMeer OCYIIECTBIIAATH | JleMOHCTpupyeT yMEHHue
TMTAKTHYECKUE eIMHHUIIBI | OTOOP y4eOHOro | pa3pabaTeiBaTh  pa3sIndHBIC
IIpEeIMETHOM obnactu | conepkanust i ero | popMbl  y4eOHBIX —3aHSATHH,

(mperoaBaeMoro mpeameTa).

pain3anuu B Pa3IMYHBIX

IIPUMEHATh METOAbI, IMIPHEMBI

¢dopmax  OOydeHHsT B | M TEXHOJOTMHM OOydYeHUs, B
COOTBETCTBUH c | Tom qucie
tpeboBanusimu PI'OC OO. | unpopMaIMOHHBIE.

3.1 Ne 1-30 3.2 Ne 1-30 3.2 Ne 1-30

3.1 Bonpochl K 3K3aMeHy

1. MmuoxecTBa: cnocoObl 3aaHus, onepanuu, cBoicrsa. [IpuMeHeHHe B HayaJlbHOM
MaTeMaTU4eCKOM 00pa30BaHUH.

2. uarpammbl Oiepa—BeHHa: mocTpoeHue, HCHONb30BAHUE Ul JO0Ka3aTelbCTBA
TOKJIECTB.

3. Jloruueckue onepanuy 1 TabIUIbl HCTHHHOCTH. 3aKOHBI aJIr€Opbl JIOTHKH.

4. llpenukatrsl U KBaHTOPHL. Pojb JOrM4eckux 3a1ay B Pa3sBUTUU MBIIIJICHHUS MIaJIINX
IKOJIbHUKOB.

5. buHapHbIe OTHOIIIEHUS: CBOWCTBA, OTHOIIEHNE YKBUBAJICHTHOCTH U MOPSJIKA.

6. @yHKuUMU: onpeneseHne, cnocoObl 3ajanus, BUuabl. [IponeneBTrka pyHKINOHATBHOM
3aBUCHMOCTH B HAaYaJIBHOW IIKOJIE.

7. HatypanbHble uncna: akcuomatuka [leaHo, npuHIKI MaTeMaTUYeCKON MHTYKIIHH.

8. llensle, panoHAIBHEIE, TEHCTBUTEILHBIC YUCIIA: CBOMCTBA U OTICPAIUH.

9. Ilpemen uyucnoBOM MOCIEAOBATEIbHOCTH. beckOHEYHO Manble U OECKOHEYHO
00JbIIME [TOCIIE0BATEILHOCTH.

10. BenuuuHbl:  ompeaeneHUe,
Mertpuueckas cucrema Mep.

11. MetictBus ¢ BenuuuHamu. [Iponopunu u npoueHTsl. Pemenue 3a1a4 Ha Nponopuu
Y TIPOLICHTHI.

12. T'eomerpuueckue (Urypbl Ha MJIOCKOCTH M B mpocTpaHcTBe. Ilepumerp, ruiomais,
00BEM.

13. T'eomerpuueckue npeoOpa3oBaHMs: CUMMETPHUS, MOBOPOT, MapaIeNIbHbIA MEepPEeHOC.
Pa3BuTHe MpOCTPaHCTBEHHOT'O MBILIICHHUS.

14. Nndopmanus: cBoicTBa, MHPOpPMALUMOHHBIE Npolecchl. V3Mmepenue uHbopMaiuu
(comepkaTenbHbIN U anpaBUTHBINA TOIXOIbI).

15. Cuctembl cuHclneHMs: MO3UIMOHHBIE M Hemo3uiuoHHble. [lepeBox uymcen u3
JIBOMYHOM CHCTEMBI B JECATHUHYIO U 00paTHO.

16. ApxuTekTypa KOMIIbIOTEpA: OCHOBHbIE YCTPOUCTBA, MpUHIUIBI poH HelimaHa.

17. TlporpammHoOe obecrnieueHne: CUCTEMHOE U Npukiaanoe. DaitnoBas cuctema.

18. AunroputM: cBO¥CTBa, cIOCOOBI onMcaHus. biok-cxeMbl.

19. OcHoBHBIE AITOPUTMUYECKHE CTPYKTYPBI: CI€I0OBAHNE, BETBICHUE, LIUKIL.

20. BBenenne B s3piIk Python: mepemeHHBIe, THUIBI JaHHBIX, BBOJ-BBIBOJ, YCIOBHBIN
OIepaTop, LUKIIBL.

21. ludpossie o00Opa3oBaTelbHBIC
UCIOJIb30BaHUS B HAYAJIbHOM ILIKOJIE.

CBOIZCTBE[, HU3MCPCHHUC. I 2910703070003 HU3MCPCHUH.

(ITIOP):  xnaccudukarms,

pecypcesl IPUMEPbI



22. MynbTUMEIUIHBIE TEXHOJOTMM B OOYy4YeHHMH: TMpEe3eHTAllMM, WHTEPAaKTUBHbIC
3a/1aHusl.

23. DneKTpoHHbIE TaOJUIBI: BO3MOKHOCTH OOpaOOTKH JAHHBIX YYHUTEJIEM HaydajibHBIX
KJIACCOB.

24. VlutepakTuBHas J0CKa: MPUEMBI Pa0OTHI HA YPOKAX MAaTeMAaTUKH.

25. Cucrembl JUCTAaHIIMOHHOTO OOydYeHHs: IUIaTGOpMbl, OCOOEHHOCTH OpraHU3aINH
00y4eHus MIaIIINX HIKOJIbHUKOB.

26. Jloruko-mMaTeMaTHYECKU aHAJIN3 TEKCTOBOM 3a/1a4M B HAYAIBHOU IIKOJIE.

27. Meroauka GopMUpPOBaHUS OHATUS BEIMYHUHBI Y MIIAIINUX MIKOJIHHUKOB.

28. IlponeneBTuka anredpanvdeckoro MaTeprana B Ha4albHOM Kypce MaTeMaTHKH.

29. Undopmanmonnass Oe3omacHOCTh W 3THKa mnpu  ucnonb3oBanuun WKT B
00pa3oBaTeIbHOM IpoIiecce.

30. CoBpemMeHnHbIe TeHACHIIMH HU(POBOK TpaHCcHOpPMALIUK HAYaTLHOTO 00pa30BaHUsI.

3.2. [IpakTH4Yeckue 32IaHUS K IK3aMEHY

1. 3apanme «Onepamum Haj MHOKecTBaMm». J[anpl MHOkecTBa A = {a,b,c,d}, B =
{c,d,e,f}. Haiinute AUB, ANB, A\B, B\A. [Toctpoiite muarpammy Diisepa—BenHa.

2. 3apanme «Tabdaumna wcTuHHOCTWY. [locTpoiiTe TalnMily WCTHHHOCTH ISt
BeIpaskenus (A A B) v C.

3. 3agaHme «YmnpolieHue JOrH4eckoro Bbipazkenus». Ympocture (X — Y) A (X —
—Y) ¥ HA30BUTE UCIIOJIb30BAaHHBIE 3aKOHBI.

4. 3apnanme  «CpoiictBa  oTHomeHui». [IposepsTe, KaKUMH  CBOWCTBAMH
(pediekCuBHOCTh, CHMMETPUYHOCTb, TPAH3UTUBHOCTD) 00J1a1a€T OTHOLIEHUE «JIEJTUTCS HALeJI0»
Ha MHOKECTBE HATypaJbHBIX YHCEl.

5. 3ananue «DPyukuus wim Her?». Onpenenure, sBISETCS T 3aBUCUMOCTh Y = X?
¢dbyHKIMEH Ha MHOXeECTBE 1ebIx urcesl. OTBeT obocHy#Te. [locTpoiiTe rpaduxk.

6. 3amanme «MartemaTudeckass MHAYKUMs». Jlokaxute, yto 12 + 22 + .. + n? =
n(n+1)(2n+1)/6 nnst m060r0 HaTYpPaIBLHOIO N.

7. 3apanme «/leiicTBus ¢ BeamuuHaMm». Beipaszute 2 kM 350 M B MeTpax; 3 u 15 MuH
B MUHYTax. Beimonnure cnoxenue: 2 M 45 cm + 1 M 80 cwm.

8. 3apanme «IIpouentsi». ToBap cromn 800 py6Ouseii. CHauana ero 1eHa MOBBICHIIACH
Ha 10%, a 3arem monusunach Ha 10%. KakoBa koHeuHas 1ieHa? OOBsCHUTE, IOUYEMYy OHa HE
paBHa UCXOIHOM.

9. 3apanme «I'eomerpuueckue purypsni». J[aH npsSIMOyroJsHUK CO CTOPOHAMHU 6 CM U
4 cm. Haiinute ero mepumerp u 1wiomanb. llocTtpoiite (urypy, CUMMETPHUHYIO 3TOMY
PSIMOYTOJIBHUKY OTHOCUTEJIBHO €T0 LIEHTpA.

10. 3apanue «Cucrembl cuucienus». [lepesequre uucio 1011012 B gecsatuunyro
cucTemy, a ynuciio 12510 — B IBOUYHYIO.

11. 3apnanue «M3mepenue nHpopmanum». Ckonbko 0aiiT 3aHuMaeT coolrieHue «Ypa,
KaHUKYJIbI!», €ClIM KaKbli CUMBOII Koaupyetcs 1 Oalitom? Bripazute B Outax.

12. 3ananne «ApxXMTeKTypa KoMmbloTepa». Ilepeunciure OCHOBHBIE YCTpPOWCTBA
KOMIThIOTEPA M KPATKO ONHUIINTE WX HazHadeHue. Hapucyiite cxemy pon Heiitmana.

13. 3apnanme «baok-cxema aaropurmay». CoctaBbTe OJIOK-CXEMY aJrOpUTMa, KOTOPBIH
OTIPEIEIISIET, ABJSETCS JIA BBEAEHHOE YUCIIO YETHBIM.

14. 3apnanmue «IIporpammupoBanue Ha Python». Hanmummre nporpammy, koTtopas
3alpalirBaeT y MoJib30BaTess /1Ba YMclia U BRIBOAUT HAUOOJbIIIEE U3 HUX.

15. 3apanme «lukasl B Python». Hanumure nporpamMmy, KoTopasi BBIBOIUT Ha SKpaH
Bce "uéTHble uncia oT 1 1o 20.

16. 3ananue «Pa3paboTka auUAAKTHYeCcKOro MarTepuanay». Co3maiite  MakeT
WHTEPAKTUBHOTO 3ajaHus (B BHIe ciaiga mpe3eHTtanuu) mo teme «CocraB uncna 10» mmsa 1
KJ1acca ¢ UCII0JIb30BaHNEM aHMMAalMK WU TUIIEPCCHUIOK.



17. 3ananue «AHaau3 y4eOHoii 3apaumn». [IpoBenuTe TOrMKO-MaTeMaTHUYECKUN aHAN3
3agaun: «B nByx kop3uHax 25 kr si010k. B mepBoii kop3uHe Ha 3 Kr Oosblie, 4eM BO BTOPOIi.
CKOJIBKO KT sI0JIOK B KaXk10i Kop3uHe?» (s 4 kinacca). [Ipeayioxkure METOIUKY perieHusl.

18. 3apnanmue «Ucnoan3oBanue LIOP». [TonGepute nBa nuppoBbix 00pa30BaTEIbHBIX
pecypca (U3 OTKpBITOro AocTyma) anst u3ydeHusi Tembl «[lmomanp duryper» B 3 Kiacce.
Onumure, Kak UX MOXXHO UHTETPUPOBATh B YPOK.

19. 3ananume «MHTepakTHBHAsE  J0cKa». Pazpaboraiite  ¢dparmMeHT ypoka ¢
MCII0JIb30BaHUEM MHTEPAKTUBHOM JOCKM IO TeMe «Buasl TpeyroabHUKoBy» (3 kiacc). Onumunre
HE MeHee TPEX MHTEPAKTUBHBIX 3JIEMEHTOB.

20. 3aganne «DJIeKTPOHHbIE Ta0aUUBI I Yy4yuTess». [Ipemioxure CTPyKTypy
JJIEKTPOHHOW TaOJMIBI A7 aHajdu3a YCIEBAaeMOCTH Kjacca IO MaTeMaThke (4eTBEepTHHIC
ouenkn). Kakue QopMynbl MOXXHO HCIOJNB30BaTh Il BBIYMCICHUS CpEAHEro Oamia u
KOJIMYECTBA OTIMYHUKOB?

21. 3ananne «CucTeMbl THCTAHIIMOHHOTO o0O0y4eHHUsi». Ha mpumepe onHON U3
wiatdopM (Hanpumep, POII, Yuu.py, SAKnacc) onummre, Kak MOKHO OpraHU30BaTh IIPOBEPKY
JIOMAIITHET0 3aJjaHusl 10 MaTEMAaTUKE B HAaYaJIbHOM LIKOJIE.

22. 3ananune «['eomeTpuyeckne nMpeodpa3oBaHus B HAYAJIbHOI mKojae». [IpuBeaure
IpUMep 3aJjaHusl Ha LIEHTPAJIbHYI0 CUMMETPUIO JUIs 4 Kiacca (¢ pucyHKoM). OOBsICHUTE, KaK 3TO
3aJJaHUE pPa3BUBAET IPOCTPAHCTBEHHOE MBIIIICHUE.

23. 3ananne «IlponeneBTnka (Qynkuuii». [Ipugymaiite nBa ynpaxHeHus s 2
KJIacca, KOTOPbIE MOJATOTABIMBAIOT K MOHUMAHHUIO (YHKIIMOHATHHONW 3aBUCUMOCTU (HAMpHUMep,
«3aronHu Tabnuity»). OdhopmMuTe B BUAE TaOIHIIBL.

24. 3ananne «Undopmannonnas OGe3omacHocTb». [lepeunicnute Tpu mpaBuia
0€30MacHOro MOBEJEHUS B MHTEPHETE IS MJIAALIMX LIKOJBHUKOB. Kak yuyuTesnb MOXET HX
JIOHECTH Ha ypoke MH(POpMaTHKHU?

25. 3aganmne «ANrOpUTMHYECKAs 33/1a4a VISl IIKOJIbHUKOB». COCTaBbTE arOPUTM B
Bujie OJOK-CXeMBbI Al UIpbl «YTrajgail umciao» (KOMIbIOTEp 3araipiBaeT uuciao or 1 mo 10,
MOJIb30BaTENb OTTabIBACT).

26. 3aganne «Jlormyeckass 3asaya Uil Pa3sBUTHS  MbIULIeHUs». [Ipunymaiite
JOTUYECKYI0 3adady g 3 kjacca (C  UCHOJIb30BaHUEM TaONHIBI HMCTUHHOCTH  WJIM
paccyxxaenuit). Pemmre eé€.

27. 3ananne «/leiicTBUA ¢ BeJIMYMHAMH B KHU3HEHHBIX cHTyauusix». CoctaBbTe
TEKCTOBYIO 3aJlauy Ha JABWXKEHME (C BEIMUYMHAMHU CKOPOCTb, BPEMsl, pacCTOsIHHE) Ul 4 Kilacca U
pemmTe e€.

28. 3ananmne «IIponopuum B HavajabHOH mKojge». OOBbSICHUTE, KaK MOXXHO BBECTH
MOHATHE TMPOMOPLHMM Ha HArISAHOM IpuMepe (HampuMep, CMEIIMBAHHME COKa M BOJIbI).
IIpuBeauTe YMCI0BOM TPUMED.

29. 3ananmne «Co3nanue Ttecta B nuppoBom dopmare». CipoeKTUPYHTE CTPYKTYpPY
TecTa M3 5 BONpocOB MO TeMe «EauHuMIBI M3MepeHus» i 2 Kilacca C HUCIOJIb30BAHUEM
Bo3MOXkHOCTeH Google Forms min aHagoru4Horo HHCTpPyMEHTA.

30. 3apanne «Anaau3 ypoka c¢ HKT». [Ipeanoxkute mnIaH-KOHCIEKT —ypoKa
MaTeMaTuku B 4 kiacce mo teMe «lIponeHTh» ¢ KCMOJIb30BaHWEM MPE3eHTAlMH W OHJIAWH-
TpeHaxépa (He MeHee 3 3TarnoB ypoka).



4. KPUTEPUH OLIEHUBAHMUSI ITPA ITPOBEJIEHUU MPOMEXYTOYHOM

ATTECTALIUA

HIkana oueHnBanusi ypoBHsi C)OPMHUPOBAHHOCTH KOMIIeTEeHI U (110 NATUOAIIbHOMI

cUcTeMe) — IK3aMeH

DopmupyemMbie YPOBHU
OCBOEHHUS KOMIIETEHIIUN

Kpurepuu onienuBanus

[Ixana orteHnBanus

BpICOKUI yPOBEHb

N3n0xeH0 NpaBUIIbHOE IOHUMAHUE
BOTIPOCA, YETKO U CAMOCTOSITEIILHO
JaH I/IC‘-IepHBIBaIOH_[I/II\/JI OTBCT,
COJIepKaHUE PACKPBITO MOJIHO,
npoecCHOHATEHO, TPAMOTHO.
OOyyarommMcest ycBOeHa
B3alMOCBS3b OCHOBHEBIX ITOHSITUU
JMCHUTUIMHBI B UX 3HAYCHUU TSI
npuobperaemoii mpodeccuu.
[IpakTryeckoe 3aaHne BHIIIOTHEHO
BEPHO, PAlMOHAILHBIM CIIOCOO0M,
MOJTyYCH MPABHIIBHBIN OTBET.
OTtpakaet ycrnemnrHoe u
CHCTEMAaTHYECKOE IIPUMCHECHUE
HABBIKOB 11O JUCIIUIIJINHE B
cootBercTBUM ¢ PI'OC.

OTIIMYHO

ba30BbIl YPOBEHB

N3noxeHo nmpaBuiIbHOE TOHUMAaHUE
BOIIPOCA, JIAHO JIOCTATOYHO
oipoOHOE OMHMCaHKe, IPUBEICHBI U
PacKpbIThI B TE3UCHOUN (opme
OCHOBHBIE MOHATHS. [IpakTHyeckoe
3aJIaHuE BBIITOJIHCHO B IIEJIOM BEPHO,
HO JIOMYIIEHBI OJTHA-/IBE HETOUHOCTH
WJIH 33JIaHUE PEIICHO
HepalMoHAIBHBIM criocobom. OTBeT
OTpa)kaeT MOJTHOE 3HAHHE
MPOrpPaMMHOTO MaTepuana, 6a3oBbIi
YPOBEHB OBJIAJICHUS TPAKTHICCKUMU
YMEHUSMH.

XOPpOLIO

[loporoBslil ypoBEHb

OTBeT OTpakaeT TEOPETUUECKUE
3HAHHUS OCHOBHOT'O ITPOrPaMMHOTO
MaTepuaia B 00bEéMe, He00X0AUMOM
JUTSL TalibHeHIen ya€0bl 1 paboTHhI.
[IpakTrueckoe 3ajaHNE BBIIIOJHEHO
C TIOMOIIIBIO NPENoaBaTeNs,
JOMYIIEHBI OTMOKHU, HO CTYIEHT
MOJKET UX UCIPABUTH NPU
HaBOASIIUX Bolpocax. OTMeueH
HayvaJlbHbII ypOBEHb OBJIAJCHUS
MPAKTUYECKUMH YMEHUSMH.

YAOBJIECTBOPHUTCIHEHO




DopmupyeMble YPOBHU

o Kpurepuu ouennBanus IIxana oneHuBaHusg
OCBOEHHS KOMIIETCHIINI

[Ipu oTBeTE OOHAPYKEHO
OTCYTCTBME 3HAHUM, YMEHUU U
HaBBIKOB, ()parMeHTapHbIC 3HAHUS
HeynosieTBopuTenbHbIN OCHOBHOI'O IIPOrPaMMHOI'0
YPOBEHBb Marepuana. [Ipaktudyeckoe 3ajanue
HE BBIIIOJIHECHO UJIU BBIIIOJIHEHO
HEBEPHO, CTYJECHT HE MOYKET
OOBSICHUTB XOJI PELICHUSI.

HEYJIOBJIETBOPUTEIBHO

Texkymmid KOHTPOJIb M NPOMEKYTOYHAS  ATTECTAIMS  OCYLIECTBIAIOTCS B
cooTBeTCTBUM C «llonoxeHueM O TeKylled M MPOMEXYTOYHOW aTTecTalud OO0yYaroluXcs B
ABTOHOMHOI HeKkoMMepueckoil opranuzanuu «OOpa3oBaTenbHas OpraHU3alys BbICLIETO
00pa3zoBaHUs» «YHUBEPCUTET IKOHOMHKH U YIIPABICHHS.

Buz npoMexyTOYHOM aTTeCTaluy — 3K3aMeH.

dopma npoBeIeHHs MPOMEKYTOYHOH aTTeCTAIlMN — YCTHBIN 9K3aMeH 10 Ouieram



