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Onucanue KOHTPOJAbHBIX H3MEPUTEIbHBIX MaTEPHAJIOB
NJis mpoBeaeHus B 2025 roay npoBepoyHoi padoTsl

no MATEMATUKE

7 kaacc (yriy0JieHHbI YPOBEHb)

1. HasHayeHMe BCEPOCCUIICKOM NMPOBEPOYHOM padoThI

Bcepoccuiickue mpoBepounbie pabotel (BIIP) mnpoBoastrcs B 1ensx
OCYIIECTBJICHUSI MOHHUTOPHHIAa YPOBHS M KauecTBa MOJATOTOBKH OOYYarOIIHUXCS
B COOTBETCTBHUHU C TpeOOBAHUSIMU (benepanbHbIX roCyapCTBEHHBIX
00pa3oBaTeNnbHbIX CTAaHAAPTOB U (hellepaIbHBIX OCHOBHBIX 00IIe00pa3oBaTeIbHbIX
POrpaMM.

Hasnauenne BIIP mo yueOHomMy mpeamery «Marematuka» — OIICHUTh
KauecTBO 00Ie00pa3oBaTebHON  TOJATOTOBKM  OOyYaromMXcs 7  KIAcCOB
B COOTBETCTBHM  C  TpeboBaHUsAMU  (pemepaqbHOrO  TOCYJApPCTBEHHOTO
00pa3oBaTenbLHOTO CTaHAApTa OCHOBHOTO o6Omiero obpasoBanms (OI'OC OOO)
u ¢enepaabHoil 00pa3oBaTEILHON MPOrpaMMbl OCHOBHOTO 00IIeT0 0Opa3oBaHUs
(®OIT O00).

OOpa3oBarebHbIE OpraHu3alku npu peanuzaiuu UMEIOIINX
roCyJapCTBEHHYIO aKKpeAUTAIMI0 00pa30oBaTeIbHBIX MPOrPaMM OCHOBHOIO
oOmero oOpaszoBanus BkJIouaroT mpoBeaeHue BIIP B pacnucanue yudeOHBIX
3a"saTuil. OOpa3oBaTeNbHbIE OpPraHU3alMd MOTYT MCIOJb30BaTh IPOBEPOUYHBIC
paboThl JJiA TEKYIIEr0 KOHTPOJISI YCIEBAEMOCTH M MPOMEXYTOYHOM aTrTecTaluu
oOyyJaronuxcsi, TPOBOJUMBIX B  paMKaxX peanu3aluu  00pa3oBaTesbHON
POrpaMMBl.

Pesyneratet BIIP wMoryr ObITh UCHONIB30BaHBI  00pa30BaTEIbHBIMU
OpraHu3alysIMH [JI COBEPIIECHCTBOBAHUSI METOIWKU TMPETNOJIaBaHUs YUEOHBIX
OpeAMETOB, a MYHUUUNAIbHBIMU OpraHaMu  YIpaBlIeHUS oOpa3oBaHUEM
U PETHMOHAIbHBIMM OpraHaMU HWCIOJHUTENbHOW BIIACTH, OCYIIECTBISIONIMMU
rOCy/IapCTBEHHOE YIpaBieHHE B cdepe oOpa3oBaHMs, I aHAIMW3a TEKYIIETo
COCTOSIHUS ~ MYHMIIMINAJIBHBIX M PETHMOHAJIBHBIX  CHUCTeM  OoOpa3oBaHUs
u (GOpPMUPOBAHUS MPOTPAMM UX PA3BUTHSL.

He npenycMoTpeHO UCIHOJIb30BaHUE PE3YJIbTATOB IMPOBEPOUHBIX PadOT st
OLICHKM  JICSITENIbHOCTH  TMEJaroruyeckux  pabOTHUKOB, 00Opa3oBaTeIbHBIX
OpraHu3alyii, ~MYHULHMIAIBHBIX OPraHoB  yOpaBJI€HHs OOpa3oBaHHUEM U
pPErMOHANbHBIX ~ OPraHOB  MCHOJHUTEIBHOM  BJACTH,  OCYIIECTBIISIOLIUX
roCyIapCTBEHHOE yMpaBlieHHE B cpepe 00pa3oBaHUsl.

2. JIOKyMeHTBI, ONpee/siiolne CoAepKaHue MPOBEePOYHOI padboThI

Copnepxanue IIPOBEPOUHOM pabOTHI ONpEAEIAETCs Ha OCHOBE TPeOOBaHUMI
(enepanbHOro TrOCYJapCTBEHHOTO 00pa30BaTENbHOIO CTAHIAPTa OCHOBHOIO
oOmero oOpa3oBaHMsl, YTBEPKJIECHHOIO NpHKa3oM MUHHUCTEpPCTBA MPOCBELICHUS
Poccuiickoit ®eneparmu ot 31.05.2021 Ne 287 (3apeructpupoBad MuUHHUCTEPCTBOM

© 2025 denepanpHas cayx0a Mo Haa30py B chepe 00pa3oBaHUS U HAYKH



BIIP. Marematuka. 7 kinacc. YTiayOJieHHbIH ypOBEHb 3

roctumu - Poccuiickoit ®@enepaunu  05.07.2021 Ne 64101) u  ¢enepanbHOi
0o0pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIEr0 0Opa3oBaHMs, YTBEPKICHHOU
npukazoM MunucrepcrBa npocsenieHus Poccuiickon ®@enepannu ot 18.05.2023
Ne 370 (3apeructpupoBan MunuctepctBoM toctuiuu Poccuiickoit ®enepanuu
12.07.2023 Ne 74223).

3. IToaxoambl K 0TOOPY COAEP:KAHUS NMPOBEPOYHOI padoThI

Bcepoccuiickue  mpoBepouyHble  paOOThl  OCHOBaHbI Ha  CHUCTEMHO-
JNEATEIbHOCTHOM, yPOBHEBOM M  KOMIUIEKCHOM  IOAXOJaxXx K  OLIEHKE
oOpa3oBarenbHbIX jgocTixkeHuid. B pamkax BIIP nHapsgy ¢ npeaMeTHbIMU
pe3yibTaTaMu OCBOEHHS OCHOBHOM 00pa3oBaTesibHOM MpPOrpaMMbl OCHOBHOIO
oOmero o0pa3oBaHUs OLIEHUBACTCS TaKXKE JIOCTHKEHUE METaNpeIMETHBIX
pe3yibTaTOB, BKIIOYAIOIIMX OCBOEHHBIE OOYYAIONIMMUCS  MEXKIIPEIMETHBIC
NOHATUS U YHUBepcalbHble  ydeOHble  AecTBUS  (IIO3HABATENIbHBIE,
KOMMYHHUKATHUBHBIE, PETYJISITUBHBIE).

TexcTel 3amaHuii  MPOBEPOUYHBIX pabOT B  IEJIOM  COOTBETCTBYIOT
dbopMyIMpoBKaM, TPHUHATBIM B Y4YeOHMKax, BKIIOUCHHBIX B ¢eaepalbHbIN
nepeyeHb yueOHMKOB, AOMYIIEHHBIX MUHUCTEPCTBOM MpocBemieHus: Poccuiickoi
denepanuy K HCHOJB30BAHUIO IIPU PEAIM3ALAM HMMEIOIIHUX T'OCYIapCTBEHHYIO
aKKpEIUTAIII0 00pa30BaTEIHHBIX IPOTPAMM OCHOBHOTO 001IIeT0 00pa3oBaHUsI.

4. CTpyKTypa NpoBepoOvYHOIl padoThI

[IpoBepounass paboTa COCTOMT W3 JBYX 4YacTed M BKJIOYaeT B ceOs
17 3amanui.

Yacte 1 cocrout u3 3amanmii 1-11. Bo Bcex 3amanusx yactu 1 ciemyer
3amucaTth TOJIbKO OTBeT. [loHOoe pelieHne He SBIIeTCS 00bEKTOM ITPOBEPKH.

Yacte 2 cocrouT u3 3aganuii 12—-17. B 3amanusx 4dactu 2 OOBEKTOM
MPOBEPKHU SIBJISETCS IOJHOE PEIICHHEe, TO €CTh IOCeI0BaTeIbHOCTh JCHCTBUM
U pacCyXAeHUI 00y4Jaromerocs.

5. Konudukatop mnpoBepsieMbIX 3JIEMEHTOB COJEpP:KAHHUSA W TpeOOBaHUIl
K YPOBHIO NOATOTOBKH 00y4AKOIIMXCS

Komudukatop mnpoBepsieMbIX »3JIEMEHTOB COJAEpXKaHUS U TpeOoBaHUM
K YPOBHIO TMOATOTOBKM OOYyYalolUXCs 7 KIACCOB IO Y4eOHOMY MIpeIMETy
«Maremarukay (yriiyOJIeHHbIH ypOBEHb) C(OPMUPOBAH C HCHOJIB30BAHHEM
YHuBepcanbHOTO Koau(UKaTOpa paclpefereHHbIX IO Kilaccam MPOBEPSIEMBIX
TpeOOBaHMI K pe3ysbTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTENIbHOW MPOrPAMMBbI
OCHOBHOTO 00mIero o0pa3oBaHMsl M JJIEMEHTOB COJEP)KaHMUS 10 MAaTEMaTHKE,
paspaborannoro Ha ocHoBe TpeboBanuit ®I'OC OO0 u ©OIT O0O0.

B tabGnune 1 mpuBeneH nepedeHb MPOBEPSIEMBIX AIEMEHTOB COJEPIKAHMS.
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Tabmuma 1
Kon IIpoBepsiemble 3JIeMeHTHI COleP:KAHUS
1 | Yucaa v BBIYUCICHHUS
1.1 | ApoOu OOBIKHOBEHHBIE M JIECATUYHBIC, TMEPEX0J OT OJHOW (OpMBI 3amucu apodei
K Ipyroii. lloHsATHE palMOHAIBHOIO YHWCIA, 3aMKHCh, CPAaBHEHHUE, YMNOPSAJOYMBAHHUE
paloHaIbHBIX YHCEN
1.2 | ApudmeTrndeckue IEeHCTBUS C pallMOHAIBHBIMUA YMcliaMd. Pemienne 3amad U3 peasbHON
NPaKTUKW Ha YacTH, Ha APOOH
1.3 | Crenenb C HaTypajdbHBIM IIOKA3aTeJEM: OIpEAEICHHE, MPEeoOpa3oBaHUE BBIPAKEHUIN
Ha OCHOBE OIpeIeTICHHS], 3aM1Ch OOMBIINX YUCET
1.4 | IIponeHThl, 3anuch IPOIIEHTOB B BUIE APOOU M IpOOH B BHJIE MPOIIEHTOB. TpHU OCHOBHBIE
3a/1a4y Ha IPOLIEHTHI, pELICHUE 33/1a4 U3 PEaIbHON PAKTUKHU
1.5 | [IpuMeHeHne nprU3HAKOB JEIMMOCTH, Pa3I0KEHHE HA MHOKUTEIN HATYpPaIbHBIX YUCEI
1.6 | PeanbHble 3aBUCUMOCTH, B TOM YHCJIE MIpsIMasi U 0OpaTHas MPOMOPLUOHATILHOCTH
2 | Auredpanveckue BbIPaKeHUSs
2.1 | [lepemMeHHBIE, YUCIOBOE 3HAYCHHE BBIPAKEHUSA C MEpPEeMEHHOW. JlomyCcTUMbIEe 3HAYEHUS
NIEPEMEHHBIX
2.2 | [IpencraBieHne 3aBHCHMOCTH MEXIY BeIHMYMHAMH B BuAe (Qopmynbl. Brramcienus
o popmynam
2.3 | [IpeobpazoBanue OyKBEHHBIX BBIPAXKEHUH, TOKIECTBEHHO PABHbIC BHIPAXKECHHUS
2.4 | CpolicTBa CTENEHHU C HATYPaJIbHBIM I10Ka3aTEIEM
2.5 | OnHowieHnsl 1 MHOTOUWIeHbl. CTeneHb MHOrowieHa. ClloXKeHue, BBIYUTaHuEe, YMHOXEHUE
MHOT'OYJIEHOB
2.6 | ®opMyibl COKpAIIEHHOTO YMHOXKEHHMsSI: KBaapaT CyMMBbl U KBajpaT pasHocTtu. Popmyna
Pa3HOCTHU KBaApaToB. Pa3noxeHne MHOTOWIEHOB HA MHOXUTEIHN
3 | YpaBHeHust
3.1 | YpaBHeHue, KOpEHb YpaBHEHMUsI, [TpaBUia IpeoOpa3oBaHusl ypaBHEHUS, pABHOCHIIBHOCTb
YpaBHEHUU
3.2 | JIluneliHOE€ ypaBHEHHME C OJHOM NEPEMEHHOM, YMCIO KOpPHEW JIMHEHHOrO ypaBHEHUS,
pelIeHNE JIMHENHBIX YPaBHEHUN
3.3 | CocraBieHue ypaBHEHUI MO yCJIOBHUIO 3a7aud. PelleHne TeKCTOBBIX 3a7ay ¢ MOMOIIbIO
YpaBHEHUU
3.4 | JluneiiHOe ypaBHEHHUE C IByMs IEPEMEHHBIMH U €ro rpaduk
3.5 | Cuctema AByX JMHEWHBIX YpaBHEHHWl C JBYMs IEpeMEHHbIMH. PelieHue cucrem
ypaBHEHHH cr1ocoOoM moacTaHOBKH. [IpuMepsl pelieHns: TeKCTOBBIX 3a7ad ¢ TOMOIIBIO
CHCTEM yPaBHEHUH
4 | Koopaunarsl u rpaguku. OyHKUHU
4.1 | KoopauHara TOUKHM Ha IpsIMOM
4.2 | YucnoBble NpOMEXYTKU. PaccTosiHue MEX Ty IByMsl TOUKaMU KOOPAMHATHOM MpsMOit
4.3 | IlpsmoyronpHas cuctema KoopauHat, ocu Ox u Oy. AbGciucca W OpJiMHATa TOYKH Ha
KOOPAMHATHOW IIOCKOCTH
4.4 | Ilpumepsl rpaduKoB, 3aJaHHBIX GopMynaMu. Utenne rpadukoB peanbHBIX 3aBUCHMOCTEN
4.5 | llonsrue ¢pynknuu. ['paduk pyakmun. CoiicTBa QyHKITHI
4.6

Jluneiinas gynkius, ee rpaduk. 'paduk dyHKInn y = |x|
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4.7

['paduueckoe penieHne IMHEHHBIX YpaBHEHUN U CUCTEM JIMHEHHBIX YPaBHEHHHA

5

BeposiTHOCTB M CTATHCTHKA

5.1

[IpencraBnenue NaHHBIX B BUAE TaONWL, JUarpaMM, rpadukoB. 3anojiHeHHe TaOiuiL,
YTEHHWE W TIOCTPOCHHUE IHarpaMM (CTOJIOMKOBBIX (CTONIOYATBHIX) M KPYTOBBIX). UTeHHe
rpadMKOB peasbHBIX IpoleccoB. M3BneueHne MHPOpPMALUU M3 JuUarpaMMm M TaOmIuIL,
MCIIOJIb30BaHNE U MHTEPIPETALUsl JaHHbBIX

5.2

OnucatenbHas CTaTUCTHKA: CpeTHEE apU(PMETHUECKOe, MEIUaHa, pa3Max, HaMOOJIbILIEe 1 Hau-
MeHbllIee 3HaueHHs: HAOOpa YHMCIIOBBIX TaHHBIX. [ IprMeph! citydaifHoi H3MEHYMBOCTH

53

Crny4aifHbIl KCIIEPUMEHT (OIBIT) U CiIy4yaiiHOe coObITHE. BepositTHoCTh 1 yacTota. Ponb
MaJIOBEPOSTHBIX U MPAKTUYECKH TOCTOBEPHBIX COOBITUI B MpUpoe u obmecTBe. MoHeTra
Y UTpajibHas KOCTh B TEOPUHU BEPOSITHOCTEH

54

I'pad, Bepmmna, pedbpo. Cremenp BepmuHbL. Yuciao pedbep W cymMmapHash CTEICHb
BepunH. [IpencraBnenue o cszHoctu rpada. Llemn u kel Iyt B rpadax. O6xoxn
rpada (dinepoB myTh). IIpencraBienne o0 opueHTHpoBaHHOM rpade. Pemenne 3amau
¢ momouibo rpagos

I'eomerpust

6.1

Hauanbnabie moustusi reomerpuu. Todka, mpsiMasi, OTpe3OK, Jyd. Yrou. Buasl yrios.
Beprukanbuble M CMexHbIE yribl. buccekrpuca yria. JlomaHas, MHOIOYI'OJIBHHK.
[TapamienbHOCTh ¥ NEPIEHAUKYJIIPHOCTD IPSIMBIX

6.2

Cummerpuunble  ¢urypsl. OcHOBHBIE CBoiicTBa oceBod cummerpuu. IIpumepst
CUMMETPUHU B OKPYXKAIOIIEM MUPE

6.3

OCHOBHBIE TOCTPOCHHS C IOMOILIBID WUPKYJIss W JHHEHKH. TpeyronbHuk. Bricora,
MearaHa, OMCCeKTpUCa, UX CBOMCTBA

6.4

PaBHOOEIpeHHBII 1 paBHOCTOPOHHUH TpeyroNbHUKU. HepaBeHCTBO TpeyroibHUKa

6.5

CpoiicTBa W TpHU3HAKW paBHOOEApPEHHOro TpeyrojibHuka. [lpu3Haku paBeHCTBa
TPEYTOJIBHUKOB

6.6

CBolicTBa M NpU3HAKU NapajuIeIbHBIX NpsMbIX. CyMMa yIjloB TpeyrosibHUKa. BHemHue
YIJIBI TPEYTOJIbHUKA

6.7

IIpsimoyronbHbIl TpeyroabHUK. CBONCTBO MEAMAaHBI MPSIMOYTOJIBHOIO TPEYTOJIBHHKA,
IPOBEECHHOW K TuIOTeHy3e. lIpu3Haku paBeHCTBA MPSMOYTOJBHBIX TPEYTOJIbHUKOB.
[IpsiMOyTONBHBIN TPEYTONBHUK € YoM B 30°

6.8

HepaBeHcTBa B reoMETpUN: HEPABEHCTBO TPEYTOJBbHUKA, HEPABEHCTBO O JAJIMHE JIOMAHOM,
TeopemMa O OonblieM yrie W Oojbliedl cTopoHe TpeyronbHuka. IlepneHaukyssp
Y HaKJIOHHAas

6.9

I'eomerpuyeckoe MecTo TOYeK. buccekTpuca yria M CepeAVHHBIM IEPIEHIUKYIISAP
K OTpe3Ky KaK T€OMETPUYECKUE MECTA TOUEK

6.10

Okpy>XHOCTb U KpyI, XOpAa W JAHaMeTp, UX CBoOiicTBa. B3ammHOe pacrosoxeHue
OKpY>KHOCTH U npsiMoii. KacaTesnbHas U cexyIas K OKpY>KHOCTH

6.11

OKPY)KHOCTB, BIIMCAHHAs B YTI'OJI. Bnucannas u onucanHas OKPYKHOCTHU TPCYT'OJIbHHUKA

B rtabmuume 2 npuBedeH MepeYeHb  MPOBEpPsSEMbIX  TpeOOBaHUM

K MCTAIIpCAMCTHBIM  PC3YyJIbTaTaM OCBOCHU OCHOBHOH 06pa3OBaTCHBHOﬁ
ImporpaMmMbl OCHOBHOT'O 06HICFO 06pa30BaH1/1;1.
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Tabmuna 2

Kon
NpoBepsieMoro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUS K MeTANPEeIMETHBIM pPe3yaIbTaTaM OCBOECHHS
OCHOBHO# 00pa30BaTeJIbHOI NPOrpaMMbl
OCHOBHOTI'0 00111er0 00pa30BaHUA

1

ITo3znaBaTesibHble YY |

1.1

ba3zoenie nocuueckue oeiicmeusn

1.1.1

BhIsSBISATE M XapaKTepu30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUIN)

1.1.2

VYcraHaBIMBaTh  CYUIECTBEHHBIH TMPU3HAK KIacCU(UKALUK, OCHOBaHMS
JUIst 0000I1IEHNS U CPaBHEHUS, KPUTEPUU IPOBOIMMOTO aHAIN3a

C yd4eToM MNpeqIoKEHHON 3a/ayd BBISBISATH 3aKOHOMEPHOCTH W IPOTHBO-
peuusi B pacCMaTpPUBAEMBIX (paKTax, JTAaHHBIX U HAOJIIOICHUSX;

npeasiaraTh KpUTEPUH IS BBISBIICHHUS 3aKOHOMEPHOCTEH U MPOTHUBOPEUHI;
BBISBJIATH JePUIMTEI MHPOPMAIUH, NAHHBIX, HEOOXOIUMBIX MJIs PEIIeHUs
IIOCTaBJIICHHOHN 3aJa4u

1.1.4

BrisaBiaars MMPUIUHHO-CJICACTBCHHBIC CBA3U TP U3YUYCHHUU SIBIICHUM U MpoueccoB

1.1.5

JlenaTb BBIBOABI C HCIOJIB30BAaHHEM JIEAYKTUBHBIX M  HMHIYKTUBHBIX
YMO3aKIIOYCHNH, YMO3aKIIOYEHUH 10 aHAJIOTUH; (HOPMYyITUPOBATh THIIOTE3HI
0 B3aMMOCBSI35X

CamocTosaTenbHO BBIOMpATh CHOCO0 pelieHus yueOHON 3aaa4yu (CpaBHUBATh
HECKOJIPKO BapMaHTOB PEIICHHs, BEIOMpaTh HanOoIee MoaXOIMIIUI C yIeTOM
CaMOCTOSITEJIEHO BBIJICTICHHBIX KPUTEPUERB)

1.2

Ba3zoevle uccneoosamenvckue oeiicmeus

1.2.1

[TpoBOIHMTH MO CaMOCTOSITEIBHO COCTABICHHOMY IUIAHY ONBIT, HECIOXKHBIM
IKCIIEPUMEHT, HEOOJBILIOE HCCIICJOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH
O0BEKTa W3Y4YCHHS, NPUYMHHO-CICACTBCHHBIX CBs3eil W 3aBUCHMOCTEIl
00BEKTOB MEXKIY COOOM

1.2.2

OueHuBaTh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(OPMAIIHIO, ITOJYYEHHYIO
B X0/1€ UCCIIeI0BaHMs (3KCIIEPUMEHTA)

1.2.3

CamocrodaTenbHO (POpPMYIHPOBaTh OOOOIIEHHUS W BBIBOABI IO peE3ysbTaTam
IPOBEJCHHOTO HAOIO/ICHNS, OIIBITA, NCCIICIOBAHUS; BIAAETh HHCTPYMEHTAMHU
OLIEHKHU JIOCTOBEPHOCTHU MOJTYYCHHBIX BBIBOJIOB M 0000IICHUI

1.2.4

[IporHo3upoBaTh BO3MOXHOE JajbHEHIIee pa3BUTHE IPOLECCOB, COOBITUI
U UX TOCJIEACTBUS B AHAJIOTMYHBIX WM CXOJHBIX CHUTYalUsX; BBIABUIaTh
MIPENIOJIOKEHNS 00 X PA3BUTUU B HOBBIX YCJIOBHSIX U KOHTEKCTAX

1.2.5

Hcnonp30BaTh BOMPOCH KaK UCCIIEA0BATEILCKUI HHCTPYMEHT ITO3HAHMS,
(bopMyIHpOBaTH BONPOCHI, (PUKCUPYIOIIUE PA3PhIB MEKIY peallbHbIM U Kella-
TEJBHBIM COCTOSIHUSIMU CHTYallld, 00BEKTa; CAMOCTOSTEIIFHO yCTaHABINBAThH
HCKOMOE U JTaHHOE;

($hopMHUPOBATH TUTIOTE3Y 00 HCTHHHOCTHA COOCTBEHHBIX CYXKICHUHN U CYKICHHUMA
JpYyTHUX; apryMEHTUPOBAThH CBOIO MO3UILINIO, MHEHUE

1.3

Paboma c ungpopmayuern

1.3.1

[IpuMeHATh pa3nuyHble METO/ABI, MHCTPYMEHTbl W 3alpOChl IIPU IIOUCKE
1 oTOope MHPOPMAIIUU WIIH TaHHBIX U3 HCTOYHUKOB C YIETOM MPEII0KEHHON
y4eOHOM 3a/1a4yl U 3a/laHHBIX KPUTEPUEB

1.3.2

BreibupaTth, aHamM3MpoBaTh, CHCTEMAaTHU3UPOBATb U HMHTEPIPETUPOBATH
MH(POPMALIUIO PA3TUYHBIX BUIOB B (HOPM IPEACTABICHNUS;

HaXOJUTh CXOJHBIE apPryMeHTHl (TIOATBEPXKIAIOIINE WM OMPOBEPTaoIIne
OJIHYy U Ty K€ UJICI0, BEPCHUIO) B Pa3INYHBIX HH(POPMALIMOHHBIX UICTOYHHUKAX
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1.3.3

CamMocTosATeNbHO BBIOMPATh ONTUMAIbHYIO (POpPMY IpeacTaBiIeHUs UH(POpMa-
MM ¥ WUIIOCTPUPOBATh pEIIAeMbIE 337aud  HECJIIOKHBIMHU CXEMaMH,
JIrarpaMMaMu, HHOU TpaguKol M UX KOMOMHAITUSIMH

1.3.4

OueHuBaTh HAJIEKHOCTH HMHQOPMAIMM IO KPUTEPHUSIM, MPEIIOKEHHBIM
Ne1arornyeckuM paboTHUKOM U C(HOPMYITUPOBAHHBIM CAMOCTOSATEIBHO

1.3.5

D¢ dexkTrBHO 3aIOMHHATE U CUCTEMATH3UPOBATh HHPOPMALIUIO

KommynunkatuBubie YY ]|

2.1

Obuwenue

2.1.1

Bripaxxats ce0s (CBOIO TOUKY 3pEHHSI) B YCTHBIX U IUCbMEHHBIX TEKCTAaX

2.1.2

B xonme nmuamora W (WiaM) IOUCKYCCHHM 33JaBaTh BOIPOCHI IO CYIIECTBY
00CyK/1aeMoii TeMbl U BBICKa3bIBaTh HJICH, HAIICIICHHBIC HA PEIICHUE 3a/1a4M
U To/i/Iep kaHue OJ1aroKenaTeIbHOCTH OOIIECHMS;

COIIOCTAaBJISITh CBOU CYXKJCHHS C CYXICHUSIMH JPYTMX YYaCTHHKOB JIHAJIOTA,
0OHapYKUBATh PA3ININC U CXOJCTBO MO3UIUI

[TyOGnmuHO mpeacTaBiIsATh Pe3yIbTaThl BHITOJHEHHOTO OIBITA (IKCIEPUMEHTA,
UCCIIE0BaHUS, IPOEKTA);

CaMOCTOSITEJIBHO BHIOMPATh (POpMAT BHICTYIUICHHUS C YYETOM 3ajJ1a4y Mpe3eHTa-
IIUU ¥ OCOOCHHOCTEH ayJUTOPUH U B COOTBETCTBUH C HUM COCTABJISITh YCTHBIC
Y TMCBMEHHBIE TEKCTHI C UCIIOJIb30BAaHUEM MJUTFOCTPATUBHBIX MAaTEPHAIIOB

BocnpuHuMate 1 GOpMyITHPOBATH CYXICHUS, BHIPAXKaTh SMOLIMU B COOTBET-
CTBUH C LCIAMU U YCIIOBUAMUA O6HICHI/I$I;

pacro3HaBaTh HEBepOaJbHBIC CpEJACTBA OOIIEHHS, IOHUMAaTh 3HAYCHUE
COOHAJIBHBIX 3HAKOB, 3HATH MW PaACIIO3HABATb MNPCAINNOCBIIIKH KOHq)J'II/IKTHLIX
CUTYyAIIMi U CMATYATh KOH(IMKTHI, BECTH MIEPETOBOPHI;

IMOHUMATb HaAMCPCHUA JAPYIHUX, IMPOABIATH YBAXUTCIIBHOC OTHOLICHUC
K cOOECeTHUKY M B KOPPEKTHOM popMe HopMyIHpoBaThH CBOM BO3PAKCHUS

2.2

Coemecmuasn oesmenbHoCmo

2.2.1

[ToHnmaTe ¥ UCHIONIB30BAaTh MPEUMYIIECTBA KOMAHIHOW M WHIAWBHIYAJIBHOU
paboTHl MPHU pelIeHUH KOHKPETHOW MpoOjeMbl, 000CHOBBIBATH HEOOXOIU-
MOCTh TPUMEHEHUS TPYNMNOBBIX (OpPM B3aMMOJCHCTBUS TPHU PEIICHUU
ITOCTaBJICHHOM 3aJ]a4M;

MPUHUMATH 11€JIb COBMECTHOU JIEATEITbHOCTH, KOJUIEKTUBHO CTPOUTH IEUCTBUS
0 €€ JOCTH)KCHMIO: paclpelessTb poJiM, JIOTOBapUBaThCs, O0O0CYXIaTh
MIPOILIECC ¥ PE3YJIBTAT COBMECTHOM pabOTHI,

yMeTh 0000maTh MHEHHS HECKOJIbKMX JIIOJIeil; MpOSBISATH T'OTOBHOCTH
PYKOBOJAHTD, BHIOIHATH TOPYUYEHUS, TOTUUHATHCS,

IUTAHUPOBATh OPTaHHU3aIMI0 COBMECTHOM pPalOThI, OMPENENsTh CBOIO pOJIb
(c yyeToM TpeANnoOYTEHUH U BO3MOXKHOCTEH BCEX YYACTHHUKOB B3aUMO-
NENCTBUS), paclpeleNarTh 3aJadd MEXIy WIeHaMH KOMaHJbl, y4acTBOBAaTh
B IpYyNIoBbIX (opMax paboTsl (00CykIeHHs, OOMEH MHEHUH, «MO3TOBbIC
HITYPMBD» U UHBIE);

BBITIOJTHATh CBOIO 4YacTh paOOThI, OCTUraTh KadeCTBEHHOTO pe3yJbTaTa
[0 CBOEMY HAIpPaBJICHUIO M KOOPJIWHUPOBATH CBOM JEUCTBUSA C APYTUMHU
YJIEHAMH KOMaH/Ibl;

OLICHMBATh KayecTBO CBOEro BKJIaJa B OOWIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUS;
CpaBHHMBAaTh peE3yJIbTaThl C HCXOJHOW 3ajauyell M BKIJAJ KaXIOro 4JeHa
KOMaHbl B JOCTHKCHHE PE3yJIbTATOB, pasleisiTh cepy OTBETCTBEHHOCTHU
U TPOSIBJISTH TOTOBHOCTbH K MPEOCTaBICHHUIO OTYETa Mepe]l TpyHnon
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3 PeryasituBubie YY /|
3.1 Camoopzanuzayusn
3.1.1 BoIsBATE po0eMbl U1 peLIeHHs B )KU3HEHHBIX M yUeOHbIX CUTYyalMsX;
CaMOCTOSITEJIBHO COCTAaBJIATh AJNTOPUTM pEIICHUs 3aJadyd (WIM €ro 4acTb),
BbIOMpATh CHIOCO0 pelieHns yueOHOHM 3aau C Y4ETOM MMEIOLIUXCS PECYPCOB
U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh IMpeiJiaraéMble BapUaHThI
peLIeHnit
3.1.2 OpueHTHpOBaTbCS B PA3NMYHBIX MOAXOAAX INPUHATUS pEUIeHUH (MHINUBU-
NyajabHOE, IPUHATHE PELICHUS B TPy, IPUHATHE PEIIEHUH rpynnoii);
COCTaBJIATh IUIAH JEHCTBUM (IUIaH peanu3allid HaMEYEHHOro alropurMma
peleHyst), KOpPEKTUPOBATh MPEIOKEHHBI aIrOPUTM C YUETOM IOTYy4EHUS
HOBBIX 3HAHUI 00 N3yuaeMOM OOBEKTE;
JiesaTh BEIOOP B OpaTh OTBETCTBEHHOCTH 32 PEIICHUE
3.2 Camoxonmpone
3.2.1 Brnanets cioco6amMu caMOKOHTPOJISI, CAMOMOTHUBAIIMH U pedieKCHu
3.2.2 BHOCUTH KOPPEKTHBBI B JEATEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITCIILCTB,
U3MEHMBILUXCS CUTYalMi, YCTAHOBJICHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEN
3.23 JlaBaTh aleKBaTHYIO OLICHKY CUTYallMH U IIpeIarath IjIaH €€ U3MECHEHUS,;
YUUTBIBaTh KOHTEKCT M MPEIBUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh
Ipy pelIeHur y4eOHOM 3a7auu; aJanTHPOBATh PEIICHHE K MEHSIOIIUMCS
00CTOATEILCTBAM;
OOBSICHATH TPUYMHBI JOCTHKECHUS (HEIOCTIIKEHHS) pPEe3yJIbTaTOB JEsATellb-
HOCTH, 1aBaTh OLICHKY IPUOOPETEHHOMY ONBITY, YMETh HAXOJUTh TO3UTHUBHOE
B MIPOU3OIIEALIEH CUTyalllU;
OLIEHUBATh COOTBETCTBUE PE3yJIbTaTA LEJIN U YCIOBHUIM
3.3 ImoyuonanvHwlii unme1IeKMmM
3.3.1 PaznuuaTh, Ha3pIBaTh W YNPaBIATh COOCTBEHHBIMU 3MOLMSIMHM U SMOLUSIMHU
ApYTHX;
BBISIBJISATh M @HAJIM3UPOBATh MPUUMHBI AIMOLIHIA;
CTaBUTH ceOsl HA MECTO JPYroro 4esloBeKa, MOHMMaThb MOTUBbI U HaMEpPEHUs
Apyroro,
pEryIupoBaTh Croco0 BhIPAXKEHUS IMOLIMNA
3.4 Ilpunamue ceoa u opyzux
3.4.1 Oco03HaHHO OTHOCUTBCS K APYTOMY YEJIOBEKY, €T0 MHEHUIO;

NPU3HABATh CBOE MPABO Ha OMIMOKY M TaKOe K€ MPaBo JPyToro;
NpUHUMATh ce0s M APYTHX, HE OCYKIAS;

OTKPBITOCTh CE0€ U APYTUM;

0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT

B tabnune 3 npuBeeH nepedyeHb NpoBEPsieMbIX TPEOOBAHUM K TPEIMETHBIM
pe3ynbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTENbHOM MPOrpaMMbl OCHOBHOI'O
o0rm1ero o6pa3oBanus (COOTHECEHBI C METANIPEIMETHBIMU PE3yIbTaTaAMH).
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Tabmuua 3
Kon IIpoBepsiemble TpeOOBaHUS K PeIMETHBIM pe3yJbTaTaM Mera-
NPoBePSIEMOro OCBOCHUSI OCHOBHOI1 00pa3oBaTe/IbHOM MPOrpaMMbl npeJIMeTHbIH
TpeOoBaHus OCHOBHOTI0 00111er0 00pa30BaHUA pe3yJbTat
1 Yucia 1 BbIYUCICHUA
1.1 BeImonHATh, couyeTas yCTHbIE M IHCbMEHHBIE IPUEMBI, MII 1.1
apudMeTHuecKue eHCTBUS C pallMOHAIbHBIMU YHCIIaMU
1.2 Haxoauth 3Ha4ueHMs] UHUCIOBBIX BbIpakeHUM; mnpumensats | MII1.1; 1.3
pa3sHOOOpa3HbIe CIOCOOBI U MPUEMBbl BBIYMCICHUS 3HAUYEHUI
IpOOHBIX  BBIPAKEHUW,  COAEpXKAIIMX  OOBIKHOBCHHBIE
U JICCATUIHBIC TPOOH
1.3 [lepexonuTes OT omHOW QopMmbl 3amucu uucen K apyrout | MIT1.1; 1.3
(mpeoOpa3oBBIBaTh JAECATUYHYIO APOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO
JECATUYHYIO ApOOBb)
1.4 CpaBHUBaTh ¥ yHIOPSA0YUBATH PAIUOHAIBHBIE YHCIIA MIT1.1;1.3
1.5 OKpyriaTh Ynciia MIT1.1;1.3
1.6 BbINONHATE NPUKKUAKY W OLIEHKY pe3ysbTara BbeluuciaeHud, | MII 1.1; 1.3;
OLICHKY 3HAYEHUM YHCIOBBIX BBIPAKCHHUU. BBITONHATE 3.2
JENCTBUS CO CTENEHSMHU C HAaTypaJIbHBIMU I10Ka3aTesIMU
1.7 [TpyuMeHsTh MpU3HAKK AETUMOCTH, pa3jiokeHue Ha MHOxHU- | MII1.1; 1.3
TEJIH HAaTypalIbHBIX YUCEI
1.8 Pemate nNpakTUKO-OpUEHTUPOBAHHBIE 3adaud, cBa3aHHble | MII 1.1-1.3;
C OTHOILIEHUEM BEJIUYMH, MPONOPLHOHAIBHOCTHIO BEJINYMH, 3.2
IIPOLIEHTaMH; UHTEPIIPETUPOBATh PE3YJIbTAaThl PELICHUS 3a1a4
C y4eTOM OIPAaHMYEHHH, CBSI3aHHBIX CO CBOMCTBAMH pac-
CMaTpUBaeMbIX 00BEKTOB
2 AJiredOpanyeckue BbIpasKeHU s
2.1 Hcnonp3oBaTh anredpandeckyro TEpMUHOJOTHMI0O U cuMmBo- | MIT1.1; 1.3
JUKY, TPHUMEHATh €€ B Ipolecce OCBOEHHUS Y4eOHOro
MaTtepuana
2.2 Haxonuth 3HaueHuss OYKBEHHBIX BBIPAKCHHM TP 3aTaHHBIX MIT 1.1
3HAYEHUSX NIEPEMEHHBIX
23 BeImonHATe peoOpa3oBaHusl LEJIOr0 BBIPAKEHUS B MHOTO- MII 1.1
YjieH TPUBEACHUEM TOAOOHBIX CJIaraéMblX, pPaCKPBITUEM
CKOOOK
2.4 BBINOMHATE yMHOXXKE€HHE OJHOWICHAa HAa MHOTOWIEH U MIT 1.1
MHOTOWJIEHa Ha MHOTOWIEH, MPUMEHATh (POpMyIIbl KBajpaTa
CyMMBI U KBaJpaTa pasHOCTH
2.5 Ocy1ecTBiIsATh pa3iIoKEHHE MHOTOWIEHOB Ha MHoxxutenu | MIT1.1; 1.3
C TIOMOUIbI0 BBIHECEHHS 34 CKOOKM OOIIEro MHOMKHUTEJIS,
IPYNIIUPOBKU CJIaraeéMbIX, IpUMEHEHUs: (HOpMYJ COKpaIleH-
HOT'O YMHOKEHUS
2.6 [Ipumensaty mpeoOpa3oBaHusT MHOTOWIEHOB st pemenus | MIT 1.1; 1.3
pa3IMyYHBIX 3aJad W3 MaTEMAaTHKH, CMEKHBIX IPEIMETOB,
peanbHOM MPAKTUKHU
2.7 Hcnonb30BaTh CBOMCTBA CTEIEHEN ¢ HATYPAJIbHBIMHU IIOKA3a- MII 1.1

TEJSIMU ISl IPEe0OPa30BaHUs BRIPAKCHUI
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3 YpaBHeHHUsI 1 HEPaBEHCTBA

3.1 Pemiate nuHeliHBIE ypaBHEHHMST ¢ OIHOW mnepemeHHou, | MII 1.1; 3.2
IPUMEHSISI TIpaBWiIa Iepexofa OT HCXOAHOIO YpaBHEHMS
K PaBHOCWJIBHOMY eMy. IIpoBepsiTb, SBISIETCA JIM YHUCIIO
KOPHEM YPaBHEHHUS

3.2 [TpumensTs rpaduueckue METOIbI MpU pemeHnn juHeiHbx | MIT 1.1 1.3
YpaBHEHHH U UX CUCTEM

33 [Tonbupars mpuMepsl map dYucen, ABIsSiomMxcs pemenuem | MII 1.1; 1.2;
JIMHEMHOIO YPaBHEHUS C IBYMs IIEPEMEHHBIMU 3.1

34 CtpouTh B KOOPIMHATHOM IUIOCKOCTH rpaduk munelHoro | MII 1.1-1.3;
yYpaBHEHHSI C JBYMs IEPEMEHHBIMH; IIOJB3YSACh Tpa(HKOM, 3.1
IPUBOIUTH PUMEPHI PELICHUS yPAaBHEHUS

3.5 Pemarp cuctembl JByX JIMHEHHBIX ypaBHeHMH ¢ aBymsa | MII1.1-1.3
NEPEMEHHBIMH, B TOM YHCIIE TpaduuecKu

3.6 CocTtaBnaATe M pemiaTh JIMHEHHOE ypaBHeHMe WM cuctemy | MIT 1.1-1.3;
JIMHEMHBIX YpaBHEHUH IO YCJIOBUIO 33/1a4, MHTEPIIPETUPOBATH 3.2
B COOTBETCTBHMH C KOHTEKCTOM 33/1a4i MOTyYEHHBIN pe3ysIbTaT

4 Koopaunarts! u rpadpuxu. @yHkuuu

4.1 N300paxars Ha KOOpAMHATHOW TMpsIMOM TOYKH, cooTBercT- | MIT 1.1; 1.3
BYIOIIME 3aJJaHHBIM KOOpJMHATaM, JIyYH, OTPE3KH, UHTEPBAJIbI;
3alMCBIBATh YMCIIOBBIE IPOMEKYTKHU Ha aJIreOPaniecKoM SI3bIKe

4.2 OtmeyaTh B KOOPAMHATHOM TUIOCKOCTH TOYKHM 1O 3agaHHbiM | MII 1.1; 1.3
KOOpAMHATaM

4.3 Crpoutp tpaduku nuHeWHbIX QyHkuui. Crpoutsh rpaduk | MIT 1.1; 1.2
byHKIMN Y = |x|

4.4 OnwuceiBath ¢ momouibio GpyHKIuil n3BectHsle 3aBucumoct | MIT 1.1; 1.3
MEXJYy BEIMUYMHAMM: CKOPOCTb, BpPEMsl, paccTOSIHUE, IIEHY,
KOJIMYECTBO, CTOMMOCTb, IPOU3BOJIUTEIBHOCTb, BpEMS,
00BeM paboThI

4.5 HaxonuTh 3HaueHne QyHKIMH M0 3HAYCHUIO €€ apryMeHTa MIT1.1; 1.3

4.6 [Tonumats rpaduueckuil crnocod mpencrtasBieHus u aHanmuza | MIIT 1.1-1.3;
uH(bOpMaIluK, U3BJICKaTh U UHTEPIIPETUPOBATh UH(OPMALIUIO 3.1;3.2
13 rpadMKOB peabHBIX MPOIIECCOB U 3aBUCUMOCTEN

5 BepossiTHOCTL U CTATHCTHKA

5.1 Yurate uHbOpMaIuio, TpeACTaBIeHHYI0 B Tabmumax, Ha | MIT 1.1-1.3
Juarpammax; npeJICTaBiIsITh JaHHbIE B BUJIE€ TaOJIHIl, CTPOUTH
quarpaMmbl - (CTONOMKOBBIE (CTONMOYaThie) W KPYTOBBIC)
110 MaCCUBaM 3HAYCHUHN

5.2 OnuceIBaTh ¥ MHTEPIPETUPOBATH PEATbHBIC YMCIIOBbIC MaHHble, | MIT 1.1-1.3;
npe/CTaBIeHHbIE B TaONINIIAX, HA JMarpaMMax, rpadukax 3.1

5.3 Hcnonw3oBaTh IS ONMCAHHMSA JAaHHBIX cTratuctudeckme | MII1.2; 1.3
XapaKTepUCTUKH: CpelHee apu(MeTHdecKkoe, MeauaHa, Hau-
OoJblliee ¥ HAMMEHBIIEE 3HAYEHUS, pa3Max

5.4 Nmets npeacrtaBineHne o cliydalHOM M3MEHYMBOCTH Ha npu- | MII 1.1; 1.3

MCpax MCH, q)HSI/I‘-IGCKI/IX BCJIMYHH, AHTPONOMCTPUYICCKUX
JaHHBIX, UMCETH IMPCACTABJICHUE O CTaTHCTHYCCKOU YCTOﬁ-
YHUBOCTHU
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6

I'eomeTpust

6.1

Pacnio3HaBaTh ~ M3ydeHHBIE  TeOMETpUYEcKHe  (UTypBI,
ONpeeNaTh WX B3aUMHOE pAaCIOJIOKEHHE, H300paxarhb
reoMeTpruecKue (UTyphl, BHIMOIHATh YEPTEKHU IO YCIOBHIO
3agauu. M3mMepsaTh JTUHEWHBIE U YTIOBbIE BEJIMYKMHBL. PenaTth
3aa41 Ha BBIYHUCJICHUC NJIMH OTPEC3KOB U BCJIMYHH YTJIOB

MIT1.1;1.3

6.2

Jenate TpyOyr0 OIICHKY JMHEHHBIX M YIJIOBBIX BEJIMYHH
MPEIMETOB B PEaIbHOM JKU3HU, pa3MEPOB MPUPOAHBIX 00BEKTOB.
Paznmuuath pa3mepbl 3THX 0OBEKTOB M0 MOPSIKY BETHIUHBI

MIT 1.1-1.3

6.3

CTpOI/ITL YCPTCIKU K TCOMECTPUICCKUM 3aav4aM

MII 1.2; 1.3;
3.1

6.4

Ilonp30BaTbcs NpHU3HAKAMM  PAaBEHCTBA  TPEYTOJIBHUKOB,
UCTOJb30BaTh MPU3HAKM M CBOMCTBa pPaBHOOEIPEHHBIX
TPEYTOJILHUKOB IIPU PELICHNUH 3a/1a4

MIT 1.1-1.3

6.5

HpOBOI[I/ITB JIOTUYCCKUC PACCYXKIACHUSA C HUCIOJb30BaAHUEM
reOMCTPHUICCKUX TCOPEM

MIT 1.1-1.3;
3.1

6.6

[lonb30oBaTbcs NpHU3HAKAMU PABEHCTBA IPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB,  CBOWCTBOM  MEAMAaHbI,  IPOBEICHHOMU
K TUIIOTEHY3€ MPSIMOYIOJBHOTO TPEYroJIbHUKA, B PELICHUH
r€OMETPUYECKUX 3a]1a4

MIT 1.1-1.3

6.7

OHpGIIeJISITI: napajyiCJIbHOCTG HNPSAMBIX € IMOMOLIBIO YTJIOB,
KOTOpBIe 00pa3yeT ¢ HUMHU cekyuiasi. OnpeaensTs napasiesb-
HOCTb IPSMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUM OT TOUYEK
OIHOM MPSAMOM 10 TOUEK APYTOM MPsSMOi

MIT 1.1-1.3

6.8

Pemate 3amaun Ha KieT4aToi Oymare

MIT1.1; 1.3

6.9

[TpoBOAUTDH BHIYMCIICHUSI U HAXOAUTH YUCIIOBbIE U OyKBEHHBIE
3HAYEHUs YIJIOB B TIE€OMETPUYECKHMX 3aJadyax C HCIOJb30-
BAHMEM CYMMBI YTJIOB TPEYIOJbHHUKOB M MHOTOYT'OJIbBHUKOB,
CBOWCTB YIJIOB, OOpa30BaHHBIX MpPH MEPECEUCHUH JBYX
MapajuleJIbHbIX MPsAMBIX CeKyled. Pemare mnpakruueckue
3aJ1a4M Ha HaX0XJIEHUE YTJIOB

MIT 1.1-1.3

6.10

Braners moHSATHEM T'€OMETPUYECKOTO MECTa TOYEK. YMETh
OTIpeIesATh OucceKkTpucy yria u CepeIuHHBIN
MEePHEHANKYIISIP K OTPE3KY KaK FT€OMETPUUECKUE MECTA TOUEK

MIT1.1;1.3

6.11

DopMyIUpOBaTh ONPENCIICHUS OKPYKHOCTH U Kpyra, XOp.sl
U JMaMeTpa OKpY>KHOCTH, IOJb30BaThCS HX CBONCTBaMH.
YMeTh NPUMEHSATH 3TH CBOMCTBA IIPU PELICHUU 3a1a4

MIT1.1; 1.3

6.12

BJIa,I[CTB MOHATHEM OIMCAHHOM OKOJIO TPEYIroJIbHUKa OKpPYIK-
HOCTH, YMCTb HAXOJWUThb €€ LICHTD. ITomp30BaThCs (baKTaMI/I O TOM,
4qTo 6I/ICCCKTpI/ICBI YIJIOB TPEYT'OJIbHUKA IIEPECCKAIOTCA B O,I[HOfI
TOYKC, 1 O TOM, YTO CCPCAMHHLIC TCPIICHAUKYJAPBI K CTOPOHAM
TPEYTOJIbHUKA IIEPECCKAIOTCA B OHHOﬁ TOYKE

MIT1.1; 1.3

6.13

Bnagers NOHATHEM KacaTebHOM K OKPYXHOCTH; IIOJIB30-
BAaTbCsl TEOPEMOM O MEPHEHAUKYIAPHOCTH KacaTeIbHON
U paguyca, IpOBEICHHOIO K TOUKE KaCaHHUs

MIT1.1; 1.3

6.14

ITonp30BaThCs HpOCTGI‘/JIH_II/IMI/I TCOMETPUICCKUMHU HEPABCHCT-
BaMH, IIOHUMATh UX HpaKTI/ILIGCKI/Iﬁ CMBICJI

MIT1.1; 1.3

6.15

HpOBOI{I/ITB OCHOBHBLIC TCOMCECTPHUYCCKUC TIOCTPOCHHUA C
MMOMOIIBIO TUPKYJISA U JIMHEUKHU

MIT 1.1-1.3;
3.1
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6. Pacnipenesienne 3aqanuii NpoBepOYHOH PadOTHI 1O NMO3MIMAM KoauduUKaTopa

B Ttabmuue 4 mnpencraBieHa wuHPOpMalMs O pacnpelesieHUH  3aJaHui
0 MO3UILIUAM Koaupukaropa.

Tabmuma 4

Ne

IIpoBepsiemblii
3J1eMEHT
co/iep:KaHus

IIpoBepsiemble TpeOOBaAHUA
(ymenus)

Kox
KT/
K9C

Ypo-
BeHb
CII0K-
HOCTH

Makcu-
MaJbHbI
0aJi 3a
BBIT0JI-
HeHHe
3agaHus

Yacte 1

Yucna U BBIYUC-
JIEHUA

BBIHOJ'IH?ITI), coyucras YCTHBIC
U [MUCbMCHHBIC NPUEMBbI, apupMeTH-
YECKUC HeﬁCTBHﬂ C parMOHAJIbHBIMU
YHCIIAMHU.

HaXOI[I/ITB 3HAa4YCHUA YU CJIOBBIX
BBIP2KCHHH;  TPUMCHATH  Pa3HO-
oOpa3Hble  CIIOCOOBI M NPHEMBI
BBIYMCIICHUSI ~ 3HAYCHHH  IPOOHBIX
BBIPQKECHUH, COJIEp)KAIIUX OOBIKHO-
BCHHBIC U JICCATHYHBIC TPOOH

1.1;
1.2/1

Yucna U BBIYHUC-
JICHUA

BLIHOJIHHTB, coycras YCTHBIC
U IMICbMEHHBIC TPUEMBI, apupMeTH-
YCCKUC I[eﬁCTBHH C palrOHAJIbHBIMU
YHCIIAMHU.

HaXOI{I/ITL 3Ha4YCHUA YHUCJIOBBIX
BBIPDXKCHHUH;  TPUMCHATH  Pas3HO-
oOpa3Hble  CIIOCOOBI M NPHEMBI
BBIYMCIICHUSI ~ 3HAYEHHH  JPOOHBIX
BBIPDAKCHUH, COJCPKAIIUX OOBIKHO-
BCHHBIC U JICCATHYHBIC IPOOH

1.1;
1.2/1

BepostHocTh
U CTaTUCTUKA

OnuceiBaTb U MHTEPIPETUPOBATH
peanbHbIE YHCIIOBBIC TaHHBIE, NPEJ-
CTaBJeHHBbIC B TaOJIWIAX, Ha JHa-
rpamMMmax, rpadukax

5.2/5

I'eomerpus

PacriozHaBaTh  H3y4YE€HHBIE  TI€O-
MeTpu4ecKue (QUrypsbl, OnpeaeIsaTh UX
B3aUMHOE pacloNOXKeHue, u3o0pa-
KaTb  TeOMETpHuUecKue  (GUrypsl,
BBIIIOJHATh UYEPTEXKU 10 YCIOBHIO
3agaun. V3MepsTh NuHEHHbIe U yIio-
Bbl€ BEJIMYMHBI. Pemate 3amauu Ha
BBIUMCIIEHUE JUIMH OTPE3KOB U BEJH-
YUH YIJIOB.

[TpoBOIUTH BBIYMCICHUS U HAXOAUTh
YUCJIOBblE M OYKBEHHbIE 3HAUCHUS
yIJIOB B I'€OMETPUYECKHUX 3ajayax ¢
UCIOJIb30BAHUEM  CYMMBI  YIJIOB
TPEYTOJIbHUKOB U MHOI'OYTOJIbHHUKOB,

6.1;
6.9/6
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CBOMCTB yTJIOB, OOpa3oBaHHBIX MpPHU
[IEPECEUEHNN JBYX HapajuleJIbHBIX
NpSAMBIX CeKylled. Pemars mnpaktu-
YECKHUE 3aa4M Ha HAXOXKICHHUE YTJIOB

BepostHocTh
U CTaTHUCTHUKA

Yurate uWHPOpPMAIUIO, MPEACTAB-
JICHHYIO B Ta0IMIlax, Ha AMAarpaMMmax;
MIPEJICTaBIATh JAHHBIE B BUJE TAOIUII,
CTPOUTh JHUarpaMMbl (CTOJIOMKOBBIE
(cronmbuaThie) U KpyroBble) MO MacCu-
BAaM 3HAYECHUM.

OnuceiBaTh ¥  UHTEPIPETHPOBATH
peasibHbIe YHUCIIOBbIE NaHHbBIE, TMpea-
CTaBJICHHbIC B Ta0nWIAX, Ha JUa-
rpamMmax, rpadukax.

Hcnonb30Bath Ui OMUCAHMS TAHHBIX
CTaTUCTUYECKUE XapaKTePUCTHUKU:
cpenHee apupMeTHUYECKOe, MeIHaHa,
HauOosblllee W HaUMEHbIllee 3Haue-
HUS, pa3Max

5.1;
5.2;
5.3/5

Anrebpanueckue
BBIPAKCHUS

BoinonHATe npeoOpa3oBaHUs 1IEJIOTO
BBIDKEHUSI B MHOTOYJIEH IIpHUBENE-
HUEM MOJOOHBIX CJIaraeéMbIX, pacKphbl-
THEM CKOOOK.

BBINONHATE yMHOKEHHE OJTHOWICHA HA
MHOTOWIEH W MHOIOWIEHa Ha MHO-
TOUJICH, IPAUMEHATh (POPMYJIBI KBapara
CYMMBI U KBajjpaTa pa3HOCTH

2.3;
2.4/2

I'eomerpus

[TpoBOIUTH JTOrUYECKHE PACCYKIACHUS
C HCIIOJIb30BAHMEM TI'€OMETPUUYECKUX
TeopeM

6.5/6

Koopaunatst

U rpaduky.
DOyHKIMU

[lonumare  rpaduueckuii  cnocod
MIPEACTaBICHUsT W aHamm3a HHOOp-
Malliy, U3BJIEKaTh U UHTEPIIPETUPOBATH
nHpOPMAITIO W3 TpadUKOB pPeaTbHBIX
IIPOLIECCOB U 3aBUCUMOCTEMN

4.6/4

BepostHocTh
U CTaTHUCTHUKA

OnucelBaTh UM UHTEPIPETUPOBATH
pEaJIbHbIE YUCIIOBBIE JaHHbBIE, INpEa-
CTaBJICHHbIE B TaONMWIaX, Ha JwWa-
rpammax, rpadukax

5.2/5

10

Yucna U BBIYHUC-
JICHUA

IIpuMeHATh INpU3HAKU  JCIUMOCTH,
pasjioXKEeHUE HAa MHOXHUTECIM Hary-
palbHBIX YUCEI

1.7/1

11

YpaBHeHust

CocTaBnaTh U pemarb JHUHEHHOE
YPaBHEHUE WU CUCTEMY JIMHEHHBIX
YpPaBHEHUI TI0 YCJIOBUIO 3aJayH,
MHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTCKCTOM 3aJa4uu HOJIy‘IeHHI)IfI
pe3yabpTaT

3.6/3
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Yactn 2

12

YpaBHeHust

Pemate JIMHEHHBIE ypaBHEHUS
C OJHOM  IIEPEMEHHOM, IPUMEHSA
IIpaBWIa IIEpPEeXojJa OT MCXOIHOTO
YPaBHEHHS K paBHOCWIBHOMY €MY.
[IpoBepsaTh, sBHAETCA JIM  YHUCIO
KOPHEM YPAaBHEHHUSI

3.13

13

I'eomerpus

PacnoznaBath M3Yy4YEHHBIE reo-
MeTpHuueckue (pUrypsel, onpeaesT ux
B3aMIMHOE paCIOJIOKEHHE, HU300pa-
kKaTb  reomMeTpudyeckue  QUrypsl,
BBIMIOJIHATH ~ YEPTEXKHU IO YCIOBUIO
3agauyu. VI3MepsTh JIMHEHHBIE U YTJI0-
Bble BeJMUYMHBL. Pemiate 3amaum Ha
BBIUHCIICHHE JUTMH OTPE3KOB
Y BEJIMYUH YTJIOB.

[IpoBOAUTH JOTHYECKHE PACCYKIECHUS
C HCHOJIb30BAaHUEM T'€OMETPUUYECKUX
TEOPEM.

Bnaners moHsiTHEM T€OMETPUUYECKOTO
MecTa TOYeK. YMETb OIpeaesiTh
OMCCEeKTpUCY yIJIa U CepPEeIUHHBIN
NepHeHIUKYJslp K  OTpPEe3Ky  Kak
F€OMETPUUYECKHE MECTa TOUYEK

6.1;
6.5;
6.10/6

14

BepostHocTh
U CTaTHUCTHUKA

OnucelBaTh UM UHTEPIPETUPOBATH
peanbHble YHCIOBBIE JaHHBIE, Npe-
CTaBJICHHbIE B TaONMWIaX, Ha JWa-
rpammax, rpadukax.

Hcnonb30Bath Ui ONMCAHMSI TaHHBIX
CTaTUCTHYECKHE XapaKTEPUCTHKH:
cpenHee apu(pMETHYECKOe, MeIHaHa,
HaunOoJbIIee U HalMEHbIIIee
3HAYEHUSs, pa3Max

5.2;
5.3/5

15

['eomeTrpus

PacnozHaBath M3y4yeHHbIE TI'€OMETpPH-
yeckue  (Urypel, ONpenensTh  UX
B3aMMHOE PACIOJIOKEHUE, U300pakaTh
reoMeTpuyecKie (Urypbl, BBIOIHATH
YepTeKH 110 YCIIOBHUIO 3a1aul. M3MepsTh
JUHEWHblE M YIJIOBbIE  BEJIMYMHBI.
Pemate 3aladyi Ha BBIYMCIICHUC JIMH
OTPE3KOB U BEJIMYMH YTJIOB.

[IpoBOINTE JOTMYECKHE PACCYKIACHUS
C HUCHOJb30BAHUEM T'€OMETPUUYECKUX
TEOpEM.

Brnaners moHsTHEM reoMeTpUYECKOro
MeCTa TO4YEK. YMETb ONpeneisiTh
OUCCeKTpUCY yIJa M CepeIUHHBIHI
MEPIEHIUKYIAp K  OTPE3Ky  Kak
reOMETPUUECKUE MECTa TOUEK

6.1;
6.5;
6.10/6
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16 | Uncna u Beruuc- | [Ipumenste mnpusHaku nenmumoctw, | 1.7/1 II 2
JEHUS pasznoxkeHue Ha MHO>KUTEIIN
HaTypaJbHbBIX YUCEI
17 | YpaBHeHus CocraBisiTh ® pemarb JuHEWHOe | 3.6/3 II 2

YPAaBHEHUE WU CUCTEMY JIMHEHHBIX
YPaBHEHUI TIO YCJIOBUIO 3aJayH,
MHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTCKCTOM 3aJa4uu HOJIy‘IeHHI)IfI
pe3yabpTaT

Bcero 3apannii — 17, u3 Hux 1o ypoBHo cioxHoctu: b —12; IT-S.
MakcumanbHBINA TIepBUYHBIN Oamt — 24

7. PacnipenesieHue 3aJaHuii MPOBEPOYHO PadOThI N0 YPOBHIO CJOKHOCTH

B Ttabmune 5 mnpencraBienHa wuHbOpMAaIUSg O pacHpeicieHUU 3aJaHuil
MIPOBEPOYHON PAabOTHI 110 YPOBHIO CIIOKHOCTH.

Tabmuia 5
Ne | YpoBeHBb CJI0/KHOCTH KoanuectBo MaxkcuMaJabHbIH IIpouenT makcu-
3agaHui 3agaHui nepBUYHbIH MaJIbHOTO NEPBUYHOTO
0ayn 0aJl1a 32 BBINIOJIHEHHE
3aaHUI TaHHOT 0
YPOBHS CJI0:KHOCTH
0T MAKCUMAJIbHOTO
NepPBUYHOIO 0aJlIa
3a BCIO padoTy
bazoBsrit 12 16 67
2 | IloBbImIeHHBIHM 5 8 33
Htoro 17 24 100

8. Tunwbl 3a1aHnii, CIeHAPUYU BHITIOJIHEHMSI 3aIaHU I

B 3aganmsax 1 m 2 mpoBepslOTCS yMEHHUSI BBIMOJHATH apu(METHUYECKHUE
JNEUCTBUA C pAlMOHAIBHBIMU YHCIAMH, HAaXOJWTh 3HAYEHUS YHCIOBBIX
BBIPQXKCHHUM, NPUMEHATh Pa3HOOOpa3Hble CMOCOOBI M TPUEMBbl BBIYUCICHUS
3HaYEHUN APOOHBIX BBIPAKEHUN.

3ananus 3 v 7 NpOBEPSIOT YMEHHUS CTPOUTH JIOTUYECKUE BBIBOJIbI, BBIOUPATh
UCTUHHBIE U JIOXKHBIE YTBepXkAeHHs. B uacTtHOCTH, 3agaHue 7 omnMpaercs Ha
M3YUYEHHBbI MAaTEpHAII [10 TEOMETPUHU.

3ananus 4, 13 u 15 npoBepsOT yMEHUS pellaTh Nr€OMETPUYECKUE 3a]1auH,
HAXOJIUTh 3a/IaHHBIE OTPE3KU U YTJIbl, OOBSICHITH CBOM PACCYKJECHUS, CChUIASICh HA
YCIIOBHUE U U3BECTHBIE TEOPEMBI.

B 3amanmsx S5, 8 wu 14 nmpoBepArOTCS yMEHHUA: ONUCHIBAaTb U
UHTEPIIPETUPOBATh YHUCIIOBBIE JaHHBIE, IMPEACTaBJICHHbIE B Ta0iMlax, Ha
auarpamMmax, rpadukax; oTBedaTh MO rpaukaM Ha HOCTaBJICHHBIE BOINPOCHI U
HAXOJUTh 33JIaHHbIE CTATUCTHYECKUE XaPAKTEPUCTUKH.

3aganue 6 mpoBepseT YMEHHSl YIPOIATh alreOpanyecKue BbIPAXKEHUS,
IPUBOJUTH MHOTOWIEH K CTAHAAPTHOMY BUY.
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B 3aganum 9 mposepsieTcst ymenne padbotath ¢ rpadamu.

OBnazeHe OCHOBAMM JIOTMYECKOTO W AJTOPUTMUYECKOIO MBILUICHUS
KOHTposnupyercs 3aganuamu 10 u 16.

3aganus 11 u 17 TpeOyrOT yMeHuUs peniaTh pa3inyHble TEKCTOBBIC 3aaUH.

3ananue 12 npoBepseT yMeHue peliaTh JIMHEHHbIE YPABHEHUS U YpABHEHUS,
IPUBOJUMBIE K JIMHEWHBIM.

9. CucrteMa OleHMBAHUSI BBINOJHEHHSI OTAEJbHBIX 3aJaHU M MPOBEPOYHON
padoThI B LeJI0M

BepHoe BbinosniHeHue kKaxaoro u3 3aganuid 1-4, 5 (mysktel 1 u 2), 6-11
ouneHuBaercs | OamioM. 3ajaHWe CUMTAETCS BBITOJIHEHHBIM BEpPHO, €CIU
oOy4Jaronuiics 1ajl BEpHBI OTBET.

Broimonnenue kaxaoro u3 3amanuii 12—17 ouenuBaetcs ot 0 mo 2 Oanios.
3ananust 12—17 cuuTaroTcs BBIIIOJHEHHBIMUA BEPHO, €CIU OOYy4YaroIIMiiCcs MpuBe
pelIeHnE U J1aJl BEPHBIN OTBET.

MakcumalibHbIH IEPBUYHBINA 0T 32 BBIIIOJIHEHHE paboThl — 24.

PexoMenaanuu no nepesoay nepBUYHbIX 0aJ1JI0B
B OTMETKH M0 NATHOALILHOM HIKAJIe

OTMeTKa N0 NATHOAJILHOM IIKAJIe «2» «3» «4» «5»
ITepBuyuHbIe O6aLIBI 0-6 7-12 13—-18 19-24

10. ITpox0/IKUTEIBLHOCTH MPOBEPOYHOIT padoThI

Ha BbimosiHeHHne npoBepoyHOl paboThl OTBOAUTCS JIBa ypoka (He Ooiiee
45 MuHyT Kaxablii). Pabota cocTouT 13 AByX 4acTeu. 3amanus yactei 1 u 2 Moryr
BBITIOJIHATHCS B OJIVH JIEHb C IepepbIBOM He MeHee 10 MuHyT wiu B pa3Hbie 1HU. Ha
BBITIOJIHCHHE 33/ TaHUH KaXK0M YaCTH OTBOJUTCS OJIMH YPOK (He Ooiiee 45 MUHYT).

11. Onucanue JONMOJHUTEIbHBIX MATEPHAJIOB U 000PYI0BAHUSA, HEOOXOIUMBIX
JJISl TIPOBe/IeHMsI POBEPOYHOM PadoOThI

JlonoaHuTENbHBIE MAaTEPUAIIBI M 000PYJOBAHUE HE UCTIOIB3YIOTCS.

12. PexoMeH1anuu Mo nNoAroToBKe K padore

CrennanbpHas MOArOTOBKA K MPOBEPOUYHOM paboTe He TpedyeTcs.
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