





INOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma moTHOCTEIO COOTBETCTBYET « DenepanbHOMy TOCYIapCTBEHHOMY 0OpaszoBatenbHOMy ctaHiaapty» (OI'OC O0O0), yTBepKIeHHOMY
npukazoM MO u H P® ot 17.12.2010 Ne 1897 u pa3zpaborana Ha ocHoBe «IIpumMepHON mporpaMMbl OCHOBHOTO 00IIero 00pa30BaHUs» U Ha OCHOBE aBTOPCKUX
nporpamm JiuHuU JI.C. ATaHacsH.

[Tporpamma cootBeTcTByeT yueOHUKY AtanacsH JI.C. ['eomerpus. YueOuuk it 7-9 kiaccoB o0meo0Opa3oBaTenbHbIX yupexaeHuii. M., «[IpocBemienue,
2009-2016.

Paccunrtana Ha 68 yacoB (2 yaca B HEZCIIO).
KontponsHbIX pador - 6.
®opma UTOTOBOI aTTECTAIMH - KOHTPOJIbHBIE PAOOTHI.
W3y4yenne MaTeMaTHKU Ha CTYIIEHH OCHOBHOTO 001I[ero 00pa30BaHUsI HAMIPABIIEHO HA JOCTH)KEHUE CIICIYIOIIUX IIeeH:

- OBJIaJICHUE CUCTEMOI MaTeMaTUYECKUX 3HAHUU U YMeHHﬁ, HCO6XOI[I/IMBIX JIA IPUMCHCHUS B HpaKTHqGCKOﬁ ACATCIBHOCTH, U3YUCHUA CMCIKHBIX
JAUCHUILUINH, ITPOAOJIZKCHHUA O6pa3OBaHI/I$I;

- MHTEJUIEKTyaJbHOE pa3BUTHE, (HOPMUPOBAHHE KAYECTB JINYHOCTH, HEOOXOTUMBIX YETIOBEKY JIJIS TIOJTHOIICHHOM KU3HH B COBPEMEHHOM OOIIECTBE: SICHOCTh
U TOYHOCTb MBICIIH, KPUTUYHOCTH MBILUIEHUS, UHTYHULHSL, JTJOTHYECKOE MBIIIJICHHUE, 3JIEMEHThI aITOPUTMUYECKOH KYJIbTYpPbI, IPOCTPAHCTBEHHBIX MPEICTABICHHH,
CIOCOOHOCTH K MPEOJOTIEHUIO TPYAHOCTEH;

- q)OpMI/IpOBaHI/Ie HpeZ[CTaBHeHHﬁ 00 HACAX U METOAaX MAaTCMATUKHN KaK YHHUBCPCAJIBHOI'O A3bIKA HAYKW U TCXHHUKHU, CPECACTBA MOJACIIMPOBAHUSA SIBIICHUH U
mponecCoB;

- BOCIUTAHUE KYJIbTYpPbl JUYHOCTU, OTHOIIECHUS K MaTeMaTHKe KaK K YacTh OOIICUETOBEYECKON KyJIbTYpbl, TOHUMAaHUE 3HAYMMOCTH MATEMAaTHKHU IS
HAy4YHO-TEXHUYECKOI0 Iporpecca.
Wzyuenne npeameTHoit o0nactu "MaTtemaTnka U HHGOpPMAaTHKA" TOJHDKHO 00ECTICUNTh:
- OCO3HAaHWE 3HAYCHUS MaTeMaTHUKU U MHOOPMATHUKU B TOBCEAHEBHON KU3HH YEJIOBEKA,;
- (opMHpOBaHUE MPEJCTABICHUIA O COIUAIBHBIX, KYJIBTYPHBIX M HCTOPUYECKUX (PAKTOPaX CTAHOBICHHS MATEMAaTHIECKOW HAYKH;
- TOHUMaHHUE POJH MH(POPMAIMOHHBIX MIPOLIECCOB B COBPEMEHHOM MUPE;
- (opmupoBaHHe IPEACTABICHUI O MATEMATHKE KaK YaCTH O0IEeYeNIOBeUECKOH KyIbTYPbl, YHUBEPCAIbHOM SI3BIKE HAyKH, TO3BOJISIONIEM ONICHIBATh U H3y4aTh
peasbHBIE TTPOIECCHI U ABJICHHUS.
B pesynpraTte nzydenus npeaAMeTHOMN o0iactu «MaTtemaTrka u mH(pOpMaTHKa» 00ydaroliecs: pa3BUBalOT JIOTHYECKOE M MaTEMaTHIECKOE MBIIIUICHNE,

MMOJIy4aroT HNpEACTABJICHUE O MATEMATHUCCKUX MOJACIIAX; OBJIAACBAIOT MATEMATHYCCKHUMU PACCYXKACHHUAMU, YYATCAd NPUMCHATHL MAaTEMATUYCCKUEC 3HAHUA NPHU PEIICHUU

PAa3IMYHBIX 3ada4 W OLCHUBATL IIOJYUYCHHBIC PCE3YyJIbTAThI; OBJIAJACBAIOT YMCHHAMH PCHICHUA y‘l€6HLIX 3aa4; Pa3sBUBAOT MATCMATHUYCCKYIO HUHTYWULHUIO; I1OJIy4arOT
mpeaACTaBJIICHUC 00 OCHOBHBIX I/IH(l)OpMaI_II/IOHHbIX nmponeccax B p€ajibHbIX CUTyallUAX.
HpCI[MCTHBIe PE3YJIbTAaThl U3YUCHUA Hpe,[[MeTHOﬁ obnmactu «MaremaTuka u I/IH(l)OpMaTI/IKa» JOJDKHBI OTPaKaTh:

Marematuka. Anredpa. I'eometpus. Uadopmaruka:
1) dopmupoBaHHe NpeNCTaBICHHH O MaTeMaTHKE KaKk O METOJe IO3HAHMS JCHCTBHTEIBHOCTH, MO3BOJISIIOIIEM OIMUCHIBATh M M3YyYaTh peajlbHbIC MPOLECCHl M SBICHUS:



OCO3HAaHUE POJIM MAaTEMATHKH B Pa3BUTHHU POCCHM M MHpa; BO3MOXKHOCTH NMPUBECTH MPUMEPHI U3 OTCYSCTBEHHOW M BCEMUPHOW UCTOPHHM MAaTEMaTHYCCKUX OTKPBITUN U UX
aBTOPOB;
2) pa3BuUTHE yMEHHI paboTaTh ¢ y4eOHBIM MATEMATHUYCCKUM TEKCTOM (aHAIN3UPOBATh, H3BJICKATh HEOOXOAUMYIO HH()OPMAIIHIO), TOYHO U TPAMOTHO BBIPAXKAaTh CBOM MBICIIH
C MPUMCHECHUEM MAaTEMaTHUYSCKON TEPMUHOJOTUU W CUMBOJIMKH, MPOBOJUTH KilacCH(UKAIMU, JJOTHISCKHE OOOCHOBAHHMS, TOKA3aTEIIbCTBA MATEMATUYCCKUX YTBEPXKICHUM:
OTIEpUpPOBaHUE TOHATUSMH: MHOXKECTBO, JJIEMEHT MHOXECTBA, MIOAMHOXECTBO, PUHAIIIEKHOCTD, HAXOXKICHUE MEepecedeHns, OObEAMHEHNS TOJIMHOKECTBA B MPOCTEHIIINX
CUTYaIUsIX; pEIIeHNe CIOKETHBIX 3a7[ad Pa3HBIX THUITOB Ha BCe apu(PMeTHdecKue NeHCTBI; MPUMEHEHHEe CrIoco0a MOrCKa pelIeHus 3a7a9i, B KOTOPOM PacCyKIeHHe CTPOUTCS
OT YCJIOBUS K TPeOOBAaHHWIO WM OT TPeOOBaHMS K YCIOBHIO; COCTaBICHHC IJIaHA PEIICHUS 3aJlauyM, BBUICICHHUE JTAllOB €€ PEIICHUS, WHTCPIPETAIUS BHIUYUCIUTEIBHBIX
pe3yabTaTOB B 3ajaue, UCCIEAOBAHUE MOMTYYCHHOTO PEIICHUS 3a/1a4; HaXO0XKIEHUE MPOIIEHTA OT YKCia, YUCIA MO MPOLEHTY OT HEro, HaXO0XICHUS IPOLIEHTHOTO OTHOIICHUS
JIBYX YHCEN, HAX0XK/IEHUS TPOLIEHTHOTO CHIDKEHUS WITH MTPOIIEHTHOTO TIOBHIIIICHHUS BEIMYHMHEI; pEIICeHNE IOTHYECKIX 3a1ad;
3) pa3BUTUC HpeIlCTaBHCHI/II\/'I O 4YHCJIC 1 YUCIIOBBIX CUCTEMAxX OT HATYypaJbHBIX 10 ILGP'ICTBHTGJIBHLIX YunCeJI; OBJIaACHHUEC HABbIKAMU YCTHBIX, IMCbMCHHBIX, HHCTPYMCHTAIbHBIX
BBIUMCJICHUN: ONEPUPOBAHHME TOHATUSAMH: HATypalbHOE YHUCIIO, IEJOE YHUCIIO, OOBIKHOBCHHAs ApPOOb, NECATHYHAS APOOb, CMEIIAHHOE 4YHCIO, PALMOHAILHOE YHUCIIO,
HppaIOHAIBHOE YHCIIO; ,MCIIOIb30BaHNE CBOICTBA YMCENT U 3aKOHOB apH(PMETHYECKHX OIEpanuii ¢ YUCIaMU TPHU BEITIOTHEHWH BBIYHACICHHI; MCIIONB30BaHUE MPU3HAKOB
JIeauMOoCTH Ha 2, 5, 3, 9, 10 npu BHIIONHEHUH BBIYUCICHUN U PELICHUN 3a/1a4; BBIIIOJIHEHUE OKPYTJICHUS YUCENl B COOTBETCTBUU C NMPABUJIAMU; CPABHEHUE YKCET; OLICHUBAHUE
3HAUCHHUS KBAJAPATHOTO KOPHSA U3 MOJIOKUTEIHHOTO 1IEJIOTO YHCTa;
4) oBNajeHUE CHMBOJBHBIM SI3BIKOM AIreOphl, MPUEMAMH BBIIIOJHCHUS TOXICCTBCHHBIX MNPEOOPa3OBaHUI BBIPAXKEHHI, PCHICHUS yPaBHCHHH, CHUCTEM YpaBHEHHIA,
HEPaBEHCTB W CHCTEM HEPAaBEHCTB; YMEHHS MOICITUPOBATh peajbHBIE CUTYAIllMH Ha S3bIKE anreOphl, WCCIIENOBATh IMOCTPOCHHBIE MOJENH C WCIOJIh30BAaHHMEM armapara
anreOpbl, MHTEPIPETUPOBATH MOTYUYCHHBIN pe3yabTaT: BHIIIOJHEHUE HECIOKHBIX IPE0Opa3oBaHUi J1sl BEIUMUCICHHUS 3HAYCHUH YHCIOBBIX BEIPKEHUH, COJIEPKALINX CTETIICHU C
HaTypaJbHBIM IIOKa3aTCJIEM, CTCICHU C LCJIBIM OTPULATCIIBHBIM ITOKA3aTCJICM; BLIIIOJHCHUC HCCIIOXKHBIX HpCO6pa3OBaHI/II>'I OCIIBIX, Z[pO6HO panOHAJIBHBIX BI)Ipa)KCHI/Iﬁ u
BBIPQXCHHI C KBaJIPATHBIMH KOPHSIMH; PACKpPBIBATh CKOOKH, TIPUBOJIUTH MOJAOOHBIE ClaraeMble, HCIIOIB30BaTh (POPMYITBI COKPAIIEHHOTO YMHOKEHUS; PEIlIeHHEe INHEHHBIX U
KBaJIpaTHbIX ypaBHEHHUI M HEPAaBEHCTB, YPAaBHEHUN M HEPABEHCTB, CBOJAIIMXCS K JMHEWHBIM MM KBaJpaTHBHIM, CUCTEM ypaBHEHHUI M HEPaBEHCTB, U300paKeHHE pelIeHUi
HEPABEHCTB U UX CUCTEM HA YHCIIOBOM MPSAMOMN;
OBJIAJIEHNE CUCTEeMOW (PYHKIIMOHAIBHBIX TOHSATHH, pa3BUTHE YMEHHs HWCIIONB30BaTh (YHKIMOHAIBHO-TpaUYecKrue TMPEACTABICHUS I PEIIESHUS Pa3IHIHBIX
MaTeMaTHYECKUX 3a/a4, ISl OTIMCAHUS U aHAJIK3a PeabHBIX 3aBUCHMOCTEH: ONpeeNieHHe TIOJI0KEeHHS TOYKH 10 €€ KOOpIWHATaM, KOOPJMHATEI TOYKH T10 €€ MOJI0KEHUIO
Ha MJIOCKOCTH; HaXOXKJICHUE 10 rpadUKy 3HAUYeHUH (PYHKIIUH, 00JIACTH OTIPE/IeNICHHs, MHOKECTBA 3HAUCHU, Hylel QpyHKImMn

TpeOoBaHMsl K MATEeMAaTHYECKOH MOATOTOBKE Y4alIMXCH

Bpeayﬂbmame U3yuenus ceomempuu y4€HuUK 001IICEH ymemo:

I10JIB30BAThCS TEOMETPUYECKHM SI3BIKOM U1 OITMCAHUS IPEIMETOB OKPYKAIOIIET0 MUpPA;

pacro3HaBaTh reOMETpHUECKHE (PUTYPHI, Pa3INYaTh UX B3ANMHOE PACIIOIOKEHHE;

n300paxkaTh reoMeTpuIecKue QUTyphl; BRIOTHATH YEPTEXKHU 0 YCIIOBHIO 331a4; OCYIIECTBISATh IpeoOpazoBanus Gpuryp;
pacmo3HaBaTh Ha 4epTexkax, MOAEISIX U B OKpYKalollel 00CTaHOBKE OCHOBHBIE IPOCTPAHCTBEHHBIE TENa, N300paXkaTh UX;

BBIYUCIIATH 3HAYCHUS TEOMETPUICCKUX BEIMYVH (JITTUH, YTIJIOB, IUIOMIAICH);

pelaTh TeoMeTpUIECKUE 3aJ1a41, ONUPasICh HA U3yYEHHBIC CBOWCTBA (QUTYD U OTHOIICHHN MEXTy HUMH, IPUMEHSIS JIOTIOJIHH - TeIbHBIE MOCTPOCHUS, alreOpandeckuit
anmapar;

MTPOBOJIUTH JI0Ka3aTEIbHBIC PACCYKICHUS MPU PEIICHUY 3a/1a4, UCTIOIb3Ys H3BECTHBIC TEOPEMBI, OOHAPYKUBAsT BO3MOXKHOCTH ISl UX UCIIOJIh30BaHUS,



pelaTh NpocTeHInie MIaHNMETPUIECKUE 3a]1a9d B TPOCTPAHCTBE;
HCII0JIb30BaTh PHOOPETEHHbBIC 3HAHUS U YMEHUsI B IPAKTUYECKON JICSITEIbHOCTH U OBCEIHEBHOW HKU3HU JJIS:

OIrcCaHusd pCaJIbHbIX chyauHﬁ Ha A3BIKC TCOMCTPUU,
pelICHUA MMPAKTUYCCKUX 3a/la4, CBA3AHHBIX C HAXOXACHUEM I'COMETPUYCCKUX BCJIMINH (I/ICHOJ'ILBySI Inpu HCO6XOI[I/IMOCTI/I CIIPaBOYHUKH U TEXHUYCCKUC CpeILCTBa);

HOCTpOGHI/Iﬁ TCOMCTPUUICCKUMHU UHCTPYMCHTAMU (HHHeﬁKa, YTOJIbHUK, IUPKYJIb, TpchnopTHp).

l'[.na}mpyeMbIe pe3yJdbTaThbl

JIN4HOCTHBIE YHUBEpPCAJIbHLIC y‘leﬁﬂble JedcTBUA

B paMkax KOrHUTUBHOI'0 KOMIIOHEHTa OyyT cOPMUPOBAHBI:

Yuamuiics moJy4uT BO3MOKHOCTD I (P)OPMUPOBAHUSA

-OpuUCHTAlUsd B CUCTEME MOPAJIBHBIX HOPM U HGHHOCTeﬁ;
-3HAHHUC SI[OpOBLeC6epeFaI-OH_II/IX OCHOB 310pOBOI'0 06pa3a KHN3HU,

chopMuUpOBaHBI:

-8bIPAINHCEHHOL YCMOUYUBOU YUeOHO-NO3HABAMENbHOU MOMUBAYUU U
uHmepeca K y4eHuo; 20moGHOCMU K CAMOOOPA308aAHUIO U

B paMKax HEHHOCTHOI'O U SMOIIMOHAJIBHOI0 KOMIIOHCHTOB 6yIlyT camosocnumaHuro,

CTpaHy;

'I‘pa)K,I[aHCKI/Iﬁ IMaTpUOTU3M, J1I000Bb K PO,I[I/IHG, YYBCTBO IropA0CTH 3a CBOIO

-3MOLMOHAJILHO MTOJIOKUTEIBHOE IPUHATHE CBOEH STHUYECKON UACHTUYHOCTH; -
yBa)KEHHE K IMYHOCTH U €€ JOCTOUHCTBY, 100pOKeNaTeIbHOE OTHOIIEHHE K
OKpY KaroIIHM;

-YBa)K€HHE K LIEHHOCTSIM CEMbH, JIFOOOBb K PUPO/JIE, TPU3HAHUE 1IEHHOCTH
3I0pOBBs, CBOETO U APYTUX JIIOJEH, ONTUMHU3M B BOCIIPUSATHH MUPA;
-OTPEOHOCTh B CAMOBBIPAKEHUU U CaMOpean3alii, COIIMalIbHOM IIPU3HAHUY;
-I03UTHBHASI MOpPaJIbHAsl CAMOOLIEHKA U MOpajibHbIe UyBCTBA — YYBCTBO
TOPAOCTH IIPH CIEA0BAaHUN MOPAJIbHBIM HOPMaM, IIEPEKUBAHUE CThI1a U BUHBI
[P UX HApYIIEHUU.

~MOpPA/IbHO20 CO3HAHUA,
- yCl’I’IOI/Vl'{MGOZO Ce008aHUsl 8 NOBEOEeHUU MOPATIbHBIM HOPpMAM U
OMUYEeCKUM mp€60661HM}ZM,'

1. PeryasiTuBHbIE YHHBepcaibHble YueOHbIe el CTBUS.

Yuawuiica nayuumcea

Y4yeHuk IMOJYYMT BO3MOKHOCTD

- [IeJIeN0JIaraHyio, BKIII0Yasl IOCTAaHOBKY HOBBIX LieJIeH, MpeoOpa3oBaHue

- CaMOCTOATECIBHO CTaBUTh HOBBIC yqe6HLIe OeJIkn 1 3aJa49u,




[TPAKTUYECKOM 3a7a4u B I03HABATEIIbHYIO;

- CaMOCTOSITENILHO aHAJIU3UPOBATh YCIOBUS JIOCTHKEHUS 1I€JIM HA OCHOBE
y4eTa BbIIEJICHHBIX YUUTEIEM OPUEHTUPOB ACHCTBUS B HOBOM yU4eOHOM
MaTepuaie;

- IJIJAHUPOBATh ITyTH JTOCTHKEHUS LIEIIEH;

- YCTaHaBJIUBATh LIEJIEBbIE IPUOPUTETHI;

- YMETb CAMOCTOATEIBLHO KOHTPOIMPOBATh CBOE BPEMs U YIIPABJIATh UM;

- IPUHUMATh PEIICHUs B IPOOJIEMHON CUTYyallul HAa OCHOBE IIEPErOBOPOB;

- aZIcKBaTHO CaMOCTOSITENIBHO OLIEHUBATh IPABUIIBHOCTD BBIIIOJHEHUS
NeiCTBUSL 1 BHOCUTh HEOOXOMMBIE KOPPEKTHBBI B HCIIOJTHEHNE KaK B KOHIIE
NEMCTBYS, TaK U 110 X0y €r0 pealu3aluy;

- OCHOBaM MPOTHO3UPOBAHUS KaK MPEABUACHUS Oy IyIIUX COOBITHH U
pa3BUTHs IIpOLIECCa.

- IPY IJTAHUPOBAHUH JIOCTIIKCHUSI eIl CAMOCTOSITEIIBHO U aJICKBATHO
YUUTBIBATh YCJIOBUA U CPECACTBA UX JOCTUKCHUS,

- BBIJICIISITH AJIbTEPHATUBHBIC CLIOCOOBI JTOCTHIKCHUS LIEJH M BBIOUPATh
HarOosnee 3¢ (HeKTUBHBIN c110CcO0;

- OCHOBaM CaMOPETryJISIMYU B YYCOHOU U TO3HABATEIILHOM ICSATEIEHOCTH
B )OpME OCO3HAHHOTO YIIPABJICHUS CBOMM ITOBEICHUEM U

e TeIIbHOCTBIO, HAIIPABJICHHOW Ha JOCTH)KEHUE IOCTABJICHHBIX 1IeJICH;
- OCYILECTBIIATh MTO3HABATEILHYIO PEIICKCHIO B OTHOILICHUH JICHCTBHIA
[0 PELICHHUIO YYCOHBIX U IMO3HABATEIIHBIX 337134,

- aJIEKBaTHO OLIEHUBATh OOBEKTUBHYIO TPYJHOCTH KaK MEPY
(haKTUUECKOTrO MIIH TPEII0IaraeMoro pacxo/ia peCypcoB Ha pelieHHe
3a/1a4H;

- JICKBATHO OIICHUBATh CBOM BO3MOXKHOCTHU JTOCTHIKCHHUS 1IN
OIIPE/ICICHHON CII0’KHOCTH B Pa3JIMUHBIX c(epax caMOCTOSTEIbHON
NeATEIBHOCTH;

OCHOBaM CaMOPETYJISIIHHA SMOIMOHAIBHBIX COCTOSHH;

- IpUJIaraTh BOJICBBIC YCWIIHS M IPEO/I0IEBATh TPYTHOCTH H
MPCITCTBHA HA IMTyTHU JOCTHIKCHUSA Heneﬁ.

KOMMyHHKaTHBHbIe YHUBEPCAJIbHBIC yqeﬁm,le JeHcTBUA

- YYUTBIBATH PA3HbIE MHEHUS U CTPEMUTHCS K KOOPIAUHALUN Pa3INYHBIX
MMO3ULIMI B COTPYTHUYECTBE;
- (bopMyIMpoBaTh COOCTBEHHOE MHEHHE U MO3UIINIO, apTYMEHTUPOBATh U

KOOPJIMHHUPOBATH €€ C MO3UIUIMH IAPTHEPOB B COTPYITHUYECTBE MTPU BHIPAOOTKE

00IIIero pelieHrs B COBMECTHOMN JAESITETbHOCTH;

- YCTaHABJIUBATh U CPABHUBAThH Pa3HbIC TOUKH 3PEHUS, TPEKIE UEM
MPUHUMATD PEIICHUS U Ie1aTh BEIOOD;
- apryMEHTHUPOBATh CBOIO TOUYKY 3PEHHUS], CHOPUTH U OTCTAUBATH CBOIO

TTO3UIIMIO HE BPAKICOHBIM JIJIs1 OMMIOHEHTOB 00pa3oM;

- 3a/1aBaTh BOMPOCHI, HEOOXOAMMBIE JIJIsi OpPraHU3aIH COOCTBEHHOMN
NEeATETFHOCTH W COTPYTHUYECTBA C TTAPTHEPOM;

- OCYILECTBIISATh B3AUMHBINA KOHTPOJIb U OKa3bIBaTh B COTPYIHUYECTBE
HEOOXOAMMYIO B3aMOTIOMOIIIb;

- aJIEKBaTHO UCIIOJIb30BaTh PEYb ISl IVITAHUPOBAHUS U PETYJISILIUN CBOEH
eI TeTLHOCTH;
- JICKBaTHO MCIT0JIb30BaTh PEUEBBIE CPEICTBA JJISI PEIICHUS PA3JIMYHbIX

- YYUTBHIBATh U KOOPJIUHUPOBATH OTIMYHBIE OT COOCTBEHHOMN MO3HUIIMU
NIPYTUX JIFOEH, B COTPYTHUYECTBE;

- YUUTHIBATh Pa3HbIe MHEHHS U UHTEPECHl U 0OOCHOBBIBATH COOCTBEHHYIO
MIO3HIINIO;

- IOHUMATh OTHOCUTEIBHOCTh MHEHUH U MOIX0/I0B K PEIICHUIO
MpOOIIEMBI;

- IPOJIYKTUBHO pa3pemiaTh KOH(IUKTH Ha OCHOBE YU€Ta HHTEPECOB U
HOSI/IHI/IfI BCCX YUACTHHKOB, ITOUCKA U OLICHKN AJIbTCPHAaTUBHBIX
crtoco00B pa3penieHus: KOH(IUKTOB;

- IOTOBApUBATHCA U IPUXOTUTH K OOIIEMY PEIICHUIO B COBMECTHON
JICATCIIBHOCTH, B TOM YHUCJIC B CUTyallUd CTOJIKHOBCHHA HHTCPECOB,

- OpaTh Ha ce0sl UHUIIMATUBY B OPTaHU3AI[MH COBMECTHOTO JEHCTBUS
(memoBoe MUIAEPCTRO);

- OKa3bIBaTh MOJJEPIKKY U COJICHCTBUE TEM, OT KOTO 3aBUCUT
TOCTH)KEHUE LIEJIM B COBMECTHOM JIEITEITLHOCTH,

- OCYIIECTBIIITh KOMMYHHKATHBHYIO pe(IeKCHIO KaK OCO3HAHHE




KOMMYHHKATHUBHBIX 33/1a4;
BJIAJICTh YCTHOM M MMCBMEHHOM PEUYbI0; CTPOUTH MOHOJIOTHYECKOE KOHTEKCTHOE
BBICKA3bIBAHUE;
- OPTaHU30BBIBATH U IUNIAHUPOBATH yUYEOHOE COTPYAHUYECTBO C YUUTEIEM U
CBEPCTHUKAMH, OMPEENIATh UelIH U (GYHKIIUU YYACTHUKOB, CIIOCOOBI
B3aMMO/ICHCTBUS; TUTAHUPOBATH OOIIHE CIIOCOOBI PAOOTHI;

- OCYILECTBJIATH KOHTPOIIb, KOPPEKIIUIO, OLIEHKY ACHCTBUI MapTHEPA, YMETh

yOeKIaTh,
- paboTaTh B rpyIilie — yCTaHABJIMBATh pabodue OTHOLICHUS, 3 (HEKTUBHO
COTPYAHHUYATH U CIIOCOOCTBOBATH MPOAYKTUBHON KOOTIEPAIIHH;
-UHTETPUPOBATHCS B TPYIILY CBEPCTHUKOB M CTPOUTH MPOJAYKTUBHOE
B3aUMOJICVCTBUE CO CBEPCTHUKAMU U

B3POCJIBIMU;

- OCHOBaM KOMMYHUKAaTHBHON pe(IeKCHH;

- HCTIOJIb30BAaTh JIEKBATHBIC SI3bIKOBBIE CPEJICTBA /Il OTOOPAKEHUS CBOMX

YYBCTB, MBICJICH, MOTUBOB U TOTPEOHOCTE;

- 0TOOpakaTh B peud (onucaHue, 0ObsICHEHUE) COepKaHNE COBEPIIAEMBIX

neiicTBuil kak B opme

POMKOH COIMATM3UPOBAHHOM peun, Tak U B (hopMe BHYTPEHHEN peuH.

COOCTBEHHBIX JCHCTBUN U ICHCTBUI MapTHEPA;
- B POIIECCE KOMMYHHUKAIIMK JIOCTATOYHO TOYHO, TOCIIEIOBATEIBHO U
MTOJTHO TIepe/IaBaTh NApPTHEPY HEOOXOAUMYIO HHPOPMAIIHIO KaK
OPUEHTHP IS IOCTPOCHUSI IEUCTBUS;
- BCTyNaTh B IMAJIOT, & TAKXKE Y4aCTBOBATh B KOJUICKTHBHOM
00CyX/1IeHUH MPOOIJIeM, YIaCTBOBAThH B INCKYCCUU M apTyMEHTHPOBATh
CBOIO TTO3HIIMIO, BJIaJIETh MOHOJIOTHYECKON U JUATIOTMYEeCKOr opMaMu
peYH B COOTBETCTBHH C TPAMMATUYECKUMH U CHHTAKCUYECKUMHU
HOpPMaMH POJHOTO S3BIKA;
- CIIeZIOBaTh MOPATbHO-3TUUYECKUM U TICUXOJOTUYECKUM MPUHIIUATIAM
OOLIECHHS U COTPYTHUYECTBA HA OCHOBE YBAXXUTEIBHOTO OTHOIICHUS K
napTHEPaM, BHUMAHUS K TIUYHOCTH
JPYroro, aJiekBaTHOTO MEXJIMYHOCTHOTO BOCIIPUSATHS, TOTOBHOCTU
aJICKBaTHO pearupoBaTh Ha HYXbl JPYTHUX, B YACTHOCTU OKa3bIBaTh
MOMOIIb U SMOIIMOHAIBHYIO MOAJEPKKY MapTHEPaM B IpoIiecce
JIOCTHIKECHUS OOIIEH LIEJIM COBMECTHOM EATEIILHOCTH;
- ycTpauBaTh 3P PeKTUBHBIE TPYNIOBHIE 00CYKICHUS U 00eCcTIeYnBaTh
00MEH 3HaHUSAMH MEXTY YJICHAMHU TPYIIIbI I IPUHATHS
3¢ (HEeKTUBHBIX COBMECTHBIX PEIICHUN;
- B COBMECTHOM JIEATETLHOCTH YE€TKO (POPMYIMPOBATH 1ETH
TPYIIBI ¥ TO3BOJIATH €¢ YYaCTHUKAM MPOSBISATH COOCTBEHHYIO
SHEPTHUIO IS JOCTHXKEHUSI OTUX TETIeH.

ITo3HaBaTenbHbIC YHHBEpPCAJbHBIC y4eOHbIC 1eCTBHA

- MPOBOJIUTH HAOTIOACHHUE U SKCTIEPUMEHT MO PYKOBOACTBOM yUHUTES;
- OCYIIECTBIIATH PACIIUPEHHBIN ITOUCK HHPOPMAITUH C UCTIOIH30BAHUEM
pecypcoB 6ubnuorek u uTepHera;
- CO371aBaTh M MPEOOPA30BBIBATH MOJICIIH U CXEMBI JIJIsl PEIICHUS 33]1aY;
- OCYIIECTBIIATH BBIOOp Harboee 23 PEeKTUBHBIX CIOCOOOB pelieHus 3a1a4 B
3aBHUCHMOCTH OT KOHKPETHBIX YCIIOBHUI;
- IaBaTh ONpPE/EIICHNE TTOHATUSM;
- YCTaHABIIMBATh MPUIMHHO-CIICJCTBCHHBIC CBSI3H;
- OCYIIECTBIIATH JIOTHUECKYIO OMEPAINIO YCTAHOBIICHUS POTOBUIOBBIX
OTHOIICHHUI, OTPAHUYCHHE ITOHSATHS;
- 0000111aTh TOHSTHUS — OCYIIECTBIISATH JIOTHUECKYIO OTEpAIUIo TIepexoa OT
BHJIOBBIX IMPU3HAKOB K POJIOBOMY ITOHSTHIO, OT MIOHSATHS C MEHBITUM 00BEMOM K
[MOHSTHIO C OOJIBIITUM 00BEMOM;

- OCHOBaM Pe(ICKCUBHOTO YTCHUS;
- CTaBUTH MPOOJIEMY, APTYMEHTUPOBATh €€ aKTyalIbHOCTb;
- CAaMOCTOATEIILHO MTPOBOIUTH MCCIIEOBAHUE Ha OCHOBE ITPUMEHCHHS
METO/I0B HAOJTFOICHUS M DKCTICPUMEHTA,;
- BbIABUTI'aTh THUIIOTE3bI O CBA3AX U SaKOHOMepHOCTSIX CO6BITHI>1,
MPOLIECCOB, 0OBEKTOB;
- OpFaHI/I?;OBI)IBaTb HUCCIICO0BAHUEC C ICIIBIO HpOBepKI/I THUITIOTE3,
- ZIeTIaTh YMO3aKJIIOYEeHHUs (MHAYKTUBHOE ¥ 110 aHAJIOTUH) U BBIBOJIBI HA
OCHOBE apryMEHTAlHH.




- OCYILIECTBIIATH CPAaBHEHHE, CEPHALIMIO M KJIACCU(UKAITUIO, CAMOCTOSATEIBHO
BbIOMpPAasi OCHOBAHUS Y KPUTEPUH [UIs yKa3aHHbIX JIOTHYECKHUX OIEpalHii;

- CTPOMUTB JIOTHYECKOE PACCyKICHHE, BKIIOYAIOIIEE YCTAHOBJICHUE IPUYUHHO-
CIIEICTBEHHBIX CBS3EH;

- OOBSICHSTD SIBJICHUS, IPOLIECCHI, CBSA3U U OTHOIICHUS, BBISIBIISIEMBIC B X0OJ1€
HCCIICAOBAHMS;

- OCHOBaM O3HAaKOMHTEJIBHOI0, U3Y4alOLIEro, yCBauBaOIIEro U IOMCKOBOIO
YTCHUS;

- CTPYKTYPHUPOBATh TEKCTBI, BKJIFOYasi YMEHHE BBIJECIATH INIABHOE U
BTOPOCTEIIEHHOE, TTIaBHYIO UJICI0 TEKCTA, BEICTPAUBATh I0CIEA0BATEIIBHOCTD
OIHMCHIBAEMBIX COOBITUH;

OcHOBBI Y4eOHO-HCC/Ie10BATEIbCKOM M MPOEKTHOM 1eATeJIbHOCTH

Y4eHuK Hay4YuTCs

Y4yeHuk IMOJIYYUT BO3MOKHOCTD

- OCHOBaM peajM3aluy MMPOEKTHO- UCCIIEI0BATEIbCKOM IeITEIHOCTH; -
[JIAaHUPOBATh U BHIOJHATH YUEOHOE HCCIIEI0BaHUE U YUEOHBIN MPOEKT,
MCIOJIb3Yys 000py/I0BaHNE, MOJIENIH, METO/IbI U IPUEMBI, aJICKBaTHbIE
nccienryeMon npooieme;

-pacmo3HaBaTh M CTaBUTh BOIIPOCHI, OTBETHI HA KOTOPHIE MOTYT OBITh MOJIYYEHBI
IIyTCM HAY4YHOI'O MCCIICIOBAaHMA, OT6I/IpaTI> aICKBAaTHBIC METOAbI UCCIICAOBAHNSI,
(GbopMyIMpOBaTh BBITEKAIOLINE U3 UCCIIET0BAHMSI BHIBOJIBI; ~MCII0JIb30BaTh TAKHE
MAaTEMATUUYCCKHUE METOJAbI U IMTPUEMBI, KaK a6CTpaKIII/I$I n nuacajm3alnus,
7I0Ka3aTeNbCTBO, JOKA3aTEIbCTBO OT IPOTHUBHOIO, JOKA3aTeIbCTBO 110 aHAIOTHH,
OIIPOBEPIKEHUE, KOHTPIIPUMED, UHAYKTUBHBIE U I€TYKTUBHBIE PACCYKICHHUS,
MOCTPOCHHE U MCIIOJHEHUE AJITOPUTMA; -UCIIOJIb30BaTh TAKUE €CTECTBEHHO-
Hay4YHBIC METOBI U TIPUEMBI, KaK HAOIIOJCHUE, TTOCTAHOBKA MIPOOJIEMBI,
BBIJIBUKEHUE «XOPOIIEH TUIIOTE3bD», SKCIIEPUMEHT, MOJICIIMPOBAHHE,
MCIOJIb30BaHNE MAaTEMAaTHUYECKUX MOJIENIeH, TeOpEeTUYECKOe 0O0CHOBAaHUE,
YCTAHOBJICHHUEC I'PaAHUL] IPUMEHUMOCTHU MOJIGHI/I/TeOpI/II/I;

-SICHO, JIOTUYHO M TOYHO M3JIaraTh CBOIO TOUYKY 3PEHUS, UCIIOIB30BATh S3bIKOBbIE
CpeACTBa, aJleKBaTHbIE 00CYX1aeMoil mpobiieme;

-0TJIN4YaTh CbaKTBI oT CY)KJICHI/II\/’I, MHEHHUH " OIICHOK, KPUTHYCCKHU OTHOCUTLCS K
CYKIACHUAM, MHCHUAM, OLICHKAM, pPCKOHCTPYHUPOBATH UX OCHOBAHU;

- CaMOCmMOosIMenbHO 3a0YMbl8aANb, NIAHUPOBAMb U BLINOJIHAMb YUeOHOE
ucciedosanue, YueOuvlll U COYUANIbHBIL RPOEKM, ~UCNOIb308AMb
002a0Ky, 03apeHue, UHMYUYUo,

-UCNOIL308AMb MAKUe MamemamuyecKue memo/lvl u npuemsl, Kax
nepebop 102UYecKux 803MOACHOCIELL, MAMeMAmuiecKoe
IMoOenuposanue;

-UCNONIL308AMb MAKUE eCMeCME8EeHHO-HAYYHbLE MeMOObl U NPUEMbl, KaK
abcmpazuposanue om nPUXo0UUxX paKkmopos, npoeepka Ha
COBMECMUMOCTb ¢ OPYUMU UZBECIHBIMU (PAKMAMU,

-UCNOIL306AMb HEKOMOPbLE MEMOObl NOJLYYEHUsL 3HAHULL, XAPAKMepPHble
0J151 COYUANLHBIX U UCTNOPUYECKUX HAVK: AHKEMUpOo8aHue,
IMoOenuposanue, NOUCK UCIOPUYECKUX 00pa3yos;

- 0CO3HABAMb C80I0 OMEEMCMBEEHHOCHb 30 00CMOBEPHOCb NOJIYYEHHbIX
3HAHUL, 30 KAYeCMBO BbINOIHEHHO20 NPOEeKMA.

Co3nanue rpadgpuuecKux 00beKTOB




Yuammiicst Hay4YuTcst

Yyammiicst moJiyguT BO3MOKHOCTh HAYYHUThCSI

*CO31aBaTh Pa3JIMYHBIC TCOMETPHUYCCKUC O00BEKTHI C UCITOJIHL30BAHUEM
BO3MOKHOCTEH CIICMAJIbHBIX KOMIIBIOTCPHBIX HHCTPYMCHTOB,
CO3JaBaThb AuarpaMmbI Ppa3JIMYHbIX BU OB, KJ'IaCCI/I(bI/IKaHI/IOHHI)Ie, B
COOTBETCTBUH C PCITACMBIMHU 3alad4aMU;

Anaan3 nuaopmMannu, MaTeMaTUH4YecKas 00padoTKa JaHHBIX B HCCJI€I0BAHUM

Yyammiicst HayYuTcst

Yyammiics moJy4uT BO3MOKHOCTh HAYYUThCS

* BBOJMTD PE3yJIbTaThl U3MEPEHUH U Apyrue HUPpPOBbIC JaHHbIE I UX
00paboOTKH, B TOM YHCIIE€ CTATUCTHYECKON U BU3YaJIN3allNH;
* CTPOUTH MaT€MaTUYECKHE MOJIEIIH; .

* QHATU3UPOBAMb PE3VIbMAaAmbl C80ell 0esiMelbHOCMU U
3ampavueaemvlx pecypcos.

MopenupoBaHue, MPOEKT

H

pOBaHNe U yNIPaBJIeHUE

Yuammiicst HAyYuTCH

Yuamuiicsa MOJIYYMT BO3MOKHOCTHb HAYYUTHLCHA

MOJICJINPOBATh C UCIIOJIb30BAHUEM BUPTYaJIbHBIX KOHCTPYKTOPOB;
MPOEKTUPOBAaTh W  OpPraHMU3OBBIBATH CBOK  WHIAMBUAYAIbHYIO
TPYNIOBYIO  J€ATEIIbHOCTh,  OpPraHU30BBIBATH  CBOE  BpEMs
ucrosibzoBanueM MKT.

u
C

® npoexkmupoeamv eupmydilbHble U pedjlbHble obvexmol u
npoyeccsl, uCnojib306amsv cucmembl A6MOoMamu3upoBarHo20
NPOEeKmMupo6aHusl.




IIpenmeTHblIe pe3y/bTAaThI.

Harasinnasi reomerpust

CucreMa Hay4HbIX
3HAHUI

- IUIOCKHE U MIPOCTPAHCTBEHHBIE T€OMETPUUYECKUE (DUTYPBI;
KyO, IPSMOYTOJIbHBIN napajJiesienune],
PSIMOYTOJIBHOTO NIapajulesenuie1a

00BeEM

00beMbl  NPOCMPAHCMEEHHBIX 260MEMPULECKUX Guzyp,
COCMABIIEHHBIX U3 NPAMOY20JIbHLIX NAPAJLIeNeNUNne008s;

OneIT npeaMeTHON
NeSITEIbHOCTH 110
[OJTyYEHHUIO,
peoOpa3oBaHUIO U
PUMEHEHUIO HOBOTO
3HaHUS

pacrio3HaBaTh Ha YEPTEXKaX, PUCYHKAX, MOJIEISIX U B
OKPYKaloIIeM MUpPE IUIOCKHE ¥ IPOCTPAHCTBEHHBIE
reoMeTpuIecKue GUrypsr;

pacno3HaBaTh Pa3BEPTKU KyOa, IPSMOYTOIBHOTO
napaieNienunea, IpaBuiIbHON MUPaMUIbl, IIMHIPA U KOHYCA;
CTPOUTH PA3BEPTKU KyOa 1 IPSMOYTOJIEHOTO
napauleIenHuIneaa;

- Haydumscs BLIYUCTAMND 00veMbl NPOCMPAHCMBEHHBIX
ceomempuieckux Queyp, coCmagneHHbIX U3 NPAMOY20JIbHbIX
napannenenuneodos;

- yenyoumo u pazeums npeocmasienusi 0 NPOCMpancmeEeHHbIX
ceomempuieckux ueypax;

JleiicTBus ¢ yueOHBIM
MaTepHaIoM

- BBIYUCIISTH 00BEM MPSIMOYTOIBHOTO TTapalIeIIeIUIIe A,

- HAY4YUmbsvCs npUMEeHAntb noHAmue paseépmku 07151 8LINONHEHUS
NnpakmuiecKux pacqémoe.

I'eomerpuyeckue ¢puryp

bI.

Cucrema HayYHBIX
3HAHUH

- XapaKTepU30BaTh TeOMETpHUECKUE (PUTYPBI U UX
KOH(UTypaIyu; JUIMHBI JIUHEHHBIX 2JIEMEHTOB GUTYp U UX
OTHOIIEHUS, OTIpE/IeTICHUs], CBOMCTBA U NMPU3HAKU (PUTYp U UX
JJIEMEHTOB; 3a7a4y Ha JOKA3aTeIbCTBO, HECTIOKHBIC 3aJa4X Ha
IIOCTPOEHHE, OCHOBHBIE aJITOPUTMBI IIOCTPOCHHUS C IIOMOIIBIO
LUPKYJIS U JINHEWKH;

HpOCTCfII.HPIC INTAaHUMETPHUYCCKUC 3a1a9YU B IIPOCTPAHCTBE

- Memoo om NpoOmueHo20, Memoo nodobus, memoo nepeboopa

eapuanmoe u Memoo ceomempudecKux mecm MOoYeK,)

mpaduquHHaﬂ cxema peuieHus 3a0a4y Ha nocmpoerue ¢

NOMOWBIO  YUPKYAS U JUHEUKU:  aHaiu3, NnoCcmpoeHue,
00KaA3ameNIbCmeo U UCCIe008aHue;

- npuobpecmu onvim uccneoosanus ceoticme
NJIGHUMEMPUYECKUX — Queyp ¢  NOMOWbI0  KOMNbIOMEPHBIX
npoepamm,

OnbIT peIMETHOMN
NS TEITBHOCTH TI0
MOJTYYCHHUIO,
peoOpa3oBaHUIO U
PUMECHEHHIO

pacrio3HaBaTh U U300pakaTh Ha YepTekax U PUCYHKaX
reoMeTpruecKue GUrypsl 1 uxX KOH(QUTypaIum;

- HaXOAWTh 3HAUYEHMS JJIMH JIMHEHHBIX JIEMEHTOB (pUTYD U UX
OTHOIICHHUSI, TIPUMEHSISI OTIPE/ICIICHNUS, CBOMCTBA U MIPU3HAKH
¢buryp 1 ux 31EeMEHTOB, OTHOIIECHUS (Uryp (paBeHCTBO);

- osrademv Memooamu peutenus 300ay HA BbIYUCTICHUS U]

00KaA3amenbCcmea: Memooom om npomueHoc2o, Memooom

nooobus, memooom nepedopa  6APUAHMO8 U  MEMOOOM

CEOMEMPUUECKUX MeCnt MOYEK,

081a0emv MpaouUyUOHHOU CXeMOll peueHus 3a0a4 Ha




HOBOI'O 3HAHUA

- pelath 3aJa4u Ha JOKa3aTeabCTBO, OMUPAsICh HA U3YUYEHHbIE
CBOICTBa (DUTYp M OTHOIIEHUH MEXKYy HUMH H IPAUMCHSISI
M3yYECHHBIE METO/BI I0KA3aTEIbCTB;

nocmpoerue C  NnomMoub
nocmpoerue, ooKazamenvc

HeiicTBus ¢
y4eOHBIM
MaTepuaioM

- pfmaTtb HCCJIOXHBIC 3aJa4l Ha IOCTPOCHUE, ITPUMCHSAA
OCHOBHBIC aJITOPUTMBI

IMOCTPOCHUS C IOMOIIBIO HUPKYJIA U J'IPIHCfIKPI;

- peliaTh NpoCcTeIne MIaHUMETPUIECKUE 3a/1a4H B
MIPOCTPAHCTBE.

- npuobpecmu ont
NIAHUMEMPULECKUX pucyp
npocpamm;

- npuobpecmu onvim bl
«I"eomempuueckue npeobp.
«Ilocmpoenue ompe3koé n

I/I3Mepelme reOMETPpUICCKUX BEJTHIYUH

Cucrema Hay4YHBIX
3HaHUHU

- CBOMCTBa HU3MCPCHUA JIMH, HAXO0XKXACHUC JJIMHBI OTPC3Ka,

OnbIT IpeAMETHOM
JEeITEIbHOCTH 0
MOJTy4EHHUIO,
peoOpa3OBaHUIO U
MIPUMCHCHHIO
HOBOT'O 3HAHUS

- ICII0JIB30BaTh CBOMCTBA HU3MCPCHUA JJIMH IIpU PCHICHHUHA 3a1a4
Ha HAXOXXACHUC JJIMHBI OTPE3Ka,

JlericTBHS C

- pelIaTh MMPAKTUYCCKUC 3ala4U, CBA3AHHBIC C HAXOXKICHHUEM

y4eOHBIM F€OMETPUUYECKUX BEJIMYMH (MCIOJIB3YS IPU HEOOXOAUMOCTH
MaTepuaioM CIIPaBOYHHUKHU M TEXHUYECKHE CPEJICTBA).
Oo6s13aTeIbHBIIl MUHIMYM CO/IEp:KAHUS
Teomerpus OCHOBHBIX 00pa30BaTeJIbHBIX MPOrPamMM

HaganpHEBIC NOHATHS U TCOPEMBI T€OMETPUN

Bo3unkHOBEeHIE TCOMETPHHU U3 IPAKTUKU.



I'eomeTpuueckue Guryps u Tena. PaBeHcTBO B reoMeTpun.
Touka, mpsiMast ¥ MIOCKOCTb.

[TonsiTre 0 reoMeTpUYECKOM MECTE TOUEK.

Paccrosiaue. Otpe3ok, ay4. Jlomanast.

Yron. [psmoit yron. Octpsie u Tymble yriibl. BepTukansHbBIe 1 CMEXHBIE YTUIBL. biuccekTprca yriia u ee
CBOMCTBA.

[TapannensHele U nepecekaromuecs npsmsle. [lepneHauKyIIpHOCTs NpsAMBIX. TeopeMbl 0 napaieIbHOCTH U
NepNeHUKYIIPHOCTH NpsMbIX. CBOMCTBO CepelMHHOTO MEpNeHIMKYJsApa K oTpe3Ky. [lepmeHaukynsp M HakIOHHAs
K IPSMOM.

MHOroyronsHHKH.
OKpY>KHOCTb U KpYT.

Harnsanbie mpeacTaBneHus o MPOCTPAHCTBEHHBIX TeNaxX: KyOe, mapaienenure/ie, mpu3Me, TupaMusie, mape,
chepe, KoHyce, uMHApe. [IpuMepsl ceueHMIA.

IIpumeps! pa3BepToK.

TpeyronsHuk. IIpsAMOYronbHBIE, OCTPOYTOJBHBIE M TYHNOYTOJNBHBIE TPEYTOJBHHUKH. BricoTa, Menuana,
OuCCeKTpuCa, CpeiHss JIMHUS TPEeyrojibHUKa. PaBHOOEIpEeHHBbIE W PABHOCTOPOHHHE TPEYTOJIbHUKU; CBOWCTBA U
MPU3HAKU PaBHOOEIPEHHOTO TPEYTOJIbHUKA.

[IpusHaku paBeHCTBa TpeyroabHUKOB. HepaBeHcTBO TpeyronpHuka. CymMma yrioB TpeyrojibHHKa. BHeurHue
YIIIBl TPEYTOIbHNKA. 3aBUCUMOCTh MEXKAY BEIMYNHAM CTOPOH M YIJIIOB TPEYTOJIbHHKA.

Teopema daneca. [logobue TpeyronbHUKOB; K03 duimeHT nogoous. [Ipu3Haku momo0us TpeyroJbHUKOB.

Teopema Iludaropa. [Ipu3Haku paBeHCTBA NPSIMOYTOJNBHBIX TPEYroibHUKOB. CHHYC, KOCHHYC, TaHIEHC,
KOTaHI'€HC OCTPOTO YIJa MPSIMOYTOJIBHOTO TpeyroibHuka u yrios oT 0° mo 180°; mpuBeaeHue K ocTpoMy yrIiy.
Pemenne npsiMOyrobHBIX TPEYTOJIbHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYJIBI, CBA3BIBAIOIIHIE
CHHYC, KOCHHYC, TAHI'€HC, KOTAaHI'€HC OJIHOT'0 M TOTO ke yriia. TeopeMa KOCHHYCOB M TEOpEMa CHHYCOB; IPUMEPBI UX
MIPUMEHEHUS NIl BBIYMCIICHUS 2JIEMEHTOB TPEYTOJIbHHKA.

3ameuaresbHBIC TOYKU TPEYTOJLHUKA: TOUKHU MEPECEUCHHUS CEPSIMHHBIX MIEPIICHIUKYIIAPOB, OUCCEKTPHUC,
MeEHaH.

UYetsipexyronpauk. [lapamiensorpamm, ero cBoWcTBa W Npu3Hakd. [IpAMOYronbHMK, KBaapar, poMO, HX
CBOWCTBA W MpHU3HAKU. Tpanenus, CpeaHss JTUHUS TPanelny; paBHOOSAPEHHAS TPaTleIHs.

Muor OYTI'OJIbHUKH. BBIHYKJ'IBIC MHOT'OYTOJIbHUKH. CYMMa YTJIOB BBIITYKJIOTO MHOTI'OYT'OJIBHUKA. Brmcanssie u
OIMMMCAHHBIC MHOT'OYT'OJIbHUKH. HpaBI/IJ'IBHLIe MHOT'OYT'OJIbHUKH.

OxkpyxHocTb U kpyr. Llentp, panuyc, nuametp. yra, xopaa. Cektop, cerMeHT. LleHTpalibHbIN, BIIUCAHHBIH
Yro; BeMYMHA BIHCAHHOIO yria. B3ammuoe pacrnonoxenue mpsmoii u oxpyxsocts, JBYX OKPYXHOCTEI.
KacarenbHas n cexymas K OKpy>KHOCTH; paBEHCTBO KacaTeJbHBIX, MPOBeAEHHBIX U3 oaHON Touku. METPTUYECKHNE
COOTHOILEHMS B OKPYXKHOCTH: CBOMCTBA KACATEJIbHBIX, XOP/I,

OKpy>XHOCTbh, BIIMCAaHHASI B TPEYTOJIBHHK, ¥ OKPY>KHOCTB, OnucaHHast okosio Tpeyronsauka. BIIMCAHHBIE 1
OIIMCAHHBIE YETBIPEXYT'OJIbBHUKH. BincanHnsle 1 onucanHble OKPYKHOCTH MPABUIBHOIO MHOT'OYTOJIEHUKA.

Nzmepenne reomerpuueckux BenuyuH. [inHa otpeska. yimHa J1OMaHOM, NEPUMETP MHOTOYTOJIbHUKA.

PaccTostnue oT Touku A0 npsiMoil. PaccTosiHue MexX 1y napanjieabHbIMU IpsMbIMU. JJTMHA OKPYKHOCTH, YUCIIO
ny; anuHa Ayrd. Benwuwna yrma. FpamycHas Mepa yria, COOTBETCTBHE MEXIY BEIMYMHOW YIiia M JUTMHOM IyTH
OKPY>KHOCTH.

[MousTHE 0 TONIAM TUIOCKKUX GUTYp. PaBHOCOCTABIICHHBIC U PABHOBEIUKHE (QUTYPHI.

[Inomane npsmoyronpauKa. [Inomanp mapanienorpaMMa, TpeyrolbHUKA M Tpareiuy (OCHOBHBIE (hOPMYIIBI).
DopMyITBI, BEIpaXKAIOIIHE IDIOMATL TPEYTOIBHUKA: Yepe3 ABE CTOPOHBI 1 yroi Mexxay aumu, YEPE3 ITEPUMETP 1



PAJINYC BITMCAHHOM OKPYXHOCTHU, ®OPMYJIA T'EPOHA. TUIOILAIb YETBIPEXYIOJIbHUKA.
[Tnommane Kpyra v mwiIomaab CEKTopa.
CBs13p MEX Ty TUTOIAASIME TTOJOOHBIX (huryp.l eomeTprdeckue mpeodpazoBaHus

[IPUMEPHI IBVDKEHUI ®UT'YP. CHMMETPHUS ®UFYP. OCEBAS CUMMETPUS UITAPAJIJIEJILHBIN ITEPEHOC. TIOBOPOT U
HEHTPAJIbBHAS CUMMETPUAL.

ITocTpoeHus: ¢ MOMOLIBIO LIUPKYJIS U JIMHEUKU

OCHOBHbDIE 3AIAYM HA IIOCTPOEHHE: IEJIEHUE OTPE3KA TIOIIOJIAM, IIOCTPOEHUETPEYFOJIBHUKA I10 TPEM CTOPOHAM,
[NTOCTPOEHME ITEPITEHAMKYJIAPA K ITPAMOMN, IIOCTPOEHUE BUCCEKTPUCHI, JEJIEHME OTPE3KA HA N PABHbBIX YACTEMN.

TpeGoBanusi K ypOBHIO NOATOTOBKHU BHIMYCKHUKOB
B pe3ynbTaTte u3ydyeHus MaTEMaTUKH YUYEHUK JI0JKEH:

3HATH/IIOHUMATh <*>:

<*> [loMUMO yKa3aHHBIX B JaHHOM pa3Jielie 3HaHUi, B TpeOOBaHUS K YPOBHIO MTOATOTOBKH BKIIFOYAIOTCATAK)KE 3HAHUS, HEOOXOMMBIE JIJISl OCBOCHHUS
MIEPEUNCIIEHHBIX HIDKE YMEHHH.

- CYIIECTBO MOHSTHS MAaTEMaTHIECKOTO JI0KA3aTeILCTBA; IPUMEPHI JOKA3aTEIHCTB;
- CYIIECTBO MOHSTHUS alrOPUTMA; IPUMEPHI AITOPUTMOB;
- KaK HCIIOJIB3YIOTCSA MaTEMAaTUYCCKHE (1)0pMy.HI)I, YpaBHEHUA U HCPABCHCTBA, IPUMEPHI UX IPUMCHCHUA JJIAPCHICHUA MAaTCMAaTHUCCKUX U IMTPAKTHYCCKUX
3a/1ay;
- KaK MaT€MaTU4Y€CKHU ONPCACIICHHBIC ®YHKHHH MOTYT OIIUCBIBATH PCAJIBHBIC 3aBUCUMOCTH,; IPUBOJUTHIIPUMEPBI TAKOI'0 OIMMCAHUA,
- KakK OTPeOHOCTH MPAKTHKH MTPUBEITN MATEMAaTHIECKYIO HAyKy K HEOOXOUMOCTH PaCIIUPEHUS TOHSTHS
YHUCIIa;
- BEPOSTHOCTHBIM XapaKTep MHOTMX 3aKOHOMEPHOCTEW OKPY)KAIOIIEro MHpa; MPUMEPbl CTATUCTUYECKUX
3aKOHOMEPHOCTEN U BHIBOJIOB;
- KakuM 00pa3oM reoMeTpHs BO3HUKIIA U3 MPAKTUYCCKUX 3a/1a4 3eMJICMEPHS; IPUMEPHI TeOMETPUICCKIXO0BEKTOB U YTBEPIKICHUHN O HUX, BAKHBIX
JUTSL TIPAKTUKY;
- CMBICI W/IeaTH3alliy, TTIO3BOJISIONICH PemaTh 3a1a4H PeabHON AeHCTBUTEIPHOCTH MaTeMaTHIECKUMIMETOAAMH, TIPUMEPHI OITHOO0K,
BO3ZHUKAIOIIUX MPU UICATU3ALUU.



T'eomeTpusiY MeTh:
- TOJB30BATHCS S3BIKOM T€OMETPUHU ISl OTIMCAHUSI IPEAMETOB OKPYKAIOIIETO MUPA;
- pacro3HaBaTh Te€OMETPHUYECKHE (DUTYpBI, pPa3inuaTbh WX B3aUMHOE DPACIIOJOKEHHE;

- m300paxkaTh reoMeTprIecKie (GUIyphl; BEIMOIHATH YPTEXKHU MO YCIOBHIO 33]1a4; OCYIIECTBIATEIIpe0oOpa3oBanus GuUryp;

- pacro3HaBaTh Ha YEPTEXKaX, MOJICISAX U B OKPYKAIOIIEH 00CTAHOBKE OCHOBHBIC TIPOCTPAHCTBEHHbIE TeJa,M300paXkaTh UX;

- BTIIPOCTEHIINX CIIy4asX CTPOUTH CEUCHUS U Pa3BEPTKU MPOCTPAHCTBEHHBIX TEI;

- TIPOBOJUTH OTIEPALIMU HAJl BEKTOPAMH, BBIYUCIITE JUIMHY ¥ KOOPIMHATHI BEKTOPA, YO MEXK/y BEKTOPAMH;

- BBIYUCIISTH 3HAYCHUS] TCOMETPUUECKUX BEIMYMH ([UIMH, YTIIOB, TUIOMaei ), B ToM yrcie: s yriaoB oT 0 1o180° onpenensth 3HaUeHUS
TPUTOHOMETPHUYECKHX (DYHKIMIA 0 3aJaHHBIM 3HAYEHHSM YIJI0B; HAXOIUTh 3HAYCHUS TPUTOHOMETPUYECKUX (DYHKIMI 10 3HAUYCHUIO OHON N3 HUX, HAXOJHUTh
CTOPOHBI, YTJIbI U IUTOLIAIH TPEYTOJIBHUKOB, ITUHBI JIOMAHBIX, YT OKPYKHOCTH, IUIOIIAJe OCHOBHBIX T€OMETPUYECKHX (HUTYp M (HUTYp, COCTABICHHBIX U3 HUX;

- pelraTh TeOMETPUYCCKHE 3a/1a4H, ONUPAsiCh HAa M3yUYCHHBIC CBOWCTBA (PUI'Yp M OTHOILICHUI MEKAYy HUMHU,IIPUMEHSIS TOTIOJHUTEIIbHBIC IOCTPOCHUS,
anreOpanyecKuii 1 TPUTOHOMETPUYECKHUH anmapart, Heu CHMMETPHUH;

- TIPOBOAMTH JOKA3aTEILHBIC PACCy>KACHHS ITPH PELICHHUH 33124, UCTIONb3Ys N3BECTHBIE TEOPEMBI,00HAPYKUBAsE BO3MOKHOCTH JUTS UX
UCIIOJIb30BaHHS;

- pemiaTh mpocTeiiine MIAHUMETPUYECKUE 3a/la9i B MPOCTPAHCTBE;

UCIIOJIb30BATh MPUOOPETCHHBIC 3HAHUS U YMEHHS B IPAKTUUCCKON ACATSIBHOCTH U TIOBCSJHEBHOM KH3HU IS

- ONMCaHUs peaTbHBIX CUTYalUH Ha A3bIKE TEOMETPHUH;

- pacdeToB, BKIIOYAMOIIUX MPOCTEHIINE TPUTOHOMETPUYECKUE (OPMYJIBL;

- peleHHs reOMEeTPUUYECKHX 3a7a4 C HCIOJIb30BAaHNEM TPUTOHOMETPHH;

- pelieHus IPAKTHYECKUX 337124, CBSI3aHHBIX C HAXOXK/ICHUEM T€OMETPHIECKUX BETMYMH (MCIIONB3YS PH HEOOXOJMMOCTH CIPABOYHUKH U TEXHHUYECKHE

CpE/ICTBA);
- TIOCTPOEHHH T'€OMETPUYECKMMH MHCTPYMEHTaMM (JIMHEWKa, YTOJbHUK, LUPKYJIb, TPAHCIIOPTHUP).

Copnep:kaHue Kypca reoMeTpuu 8 xiacc

B PE3YIbTATE U3YUCHU KypcCa ydalllueCAa JOJDKHBI OBJIAZICTE ONPEACIICHHBIMU 3HAHUAMUA U YMCHUAMU 110 TEMaM:

I'masa 5. Yerbipexyronsauku (14 gacos).
B pesynpraTe m3ydeHus NaHHOUW TJIaBBl yUallUecs TOJDKHBI:
* 3HATHh OTpPENEICHUs PAacCMAaTPHUBAEMBIX YETHIPEXYTOJBHUKOB; (HOPMYJIMPOBKH M JOKA3aTEIbCTBA TEOPEM, BBIPAKAIONIMX TPH3HAKKA W CBOMCTBA 3THUX
YETBIPEXYTOJIBHUKOB; ONPECIICHHS] CHMMETPHUUHBIX TOUEK U (DUT'YP OTHOCUTEJIBHO MPSAMOM M TOUKH;
* YMETh: pacro3HaBaTh HA PUCYHKE U IO ONPEACIICHUIO YEThIPEXYTOJbHUKY; IPUMEHITh NPU3HAKU B pELICHUU3a]a4; CTPOUTh CHMMETPUYHBIC TOUKU U
pacrno3HaBath (QUrypsl, 00IAAIONINE OCEBOM U IEHTPAIbHONH CUMMETPHEH

I'naga 6. [Tnomanp (14 gacos)
B pesynpTare u3ydeHus JaHHOU II1aBbI yYaluecs T0JKHBL:

*  3HaTh OCHOBHBIE CBOWCTBA IUTIOWIAAH, GOPMYJIBI ILIONIAAN NPSIMOYTOJIBHHKA, TTapajlie]orpaMMa, TpEYTOJIbHUKA, Tparnenun; (GOpMyIHPOBKU
teopemsl [Iudaropa u oOpaTHOI K HEH TeOpEMBI,



*  YMCTb IPUMCHATH UX B PCIICHUU 3a/1a4.

I'naa 7. ITonoGubie Tpeyronpuuku (19 yacos)

B pesynbrare n3ydeHus JaHHOM TI1aBbl yUaIIUecs JOIDKHBL:

3HATh OMPEENICHUs MPOMOPIHOHAIBHBIX OTPE3KOB, TOZOOHBIX TPEYTONbHUKOB, (YOPMYIHPOBKH U I0Ka3aTeJIbCTBA TEOPEM, BHIPAXKAIOIINX MPU3HAKH U CBOMCTBA
MOOOHBIX TPEYTONEHUKOB; OTIPEETICHHUS CHHYCA, KOCHHYCa, TAHTEHCAOCTPOT'0 yIJIa MPSIMOYTOJIBHOTO TPEYTONBHHKA;

* YMETH BOCIIPOU3BOAUTL IOKA3aTCIbCTBA IIPU3HAKOB HOZ[06I/I${ TPEYTOJIbHUKOB, JOKAa3bIBAaTb OCHOBHOCTPUT'OHOMETPUICCKOE TOKIECTBO,
IIPUMCHATh UX B PCIICHUU 3aj1a4.

I'naBa 8. OxpyxuocTh (16 yacos)
B pesynbraTe M3yueHus NAHHOM TNaBbl y4yalllMeCs JOJKHBL:
*  3HATP CITy4aH PACTIONIOKEHUS TIPSMO U OKPY>KHOCTH; OIPEICIICHIE, CBOWCTBO U MPH3HAK KACATEIBHOM; ONPeIeICHHUS ICHTPAIBHOTO, BIIMCAHHOTO
YIJIOB, TEOPEMY O BIIMCAHHOM YTJIE U CJIEACTBUS U3 HEE; KAKASOKPY>KHOCTb Ha3bIBAETCS BIMCAHHOMW, ONHUCAHHON, TEOPEMBI O CBOMCTBAX OKPY>KHOCTEH.
*  yMeTh JIOKa3blBaTh U IPUMEHSTH MX B perieHnu 3a1a4.lloBropenne Kypca reomerpun 8 kinacca (3

gaca)

1. HauvanabHble reomerpuyeckue cBeaenus (11 yacon)

HauanbHble nousTus iaHuMeTpun. I'eomerpudeckue ¢purypsl. [Ipsimas, otpesok, yd. OTpe3ok, JJIMHa OTpe3Ka U ee CBOWCTBA. YTOJI, BeIMYUHA yTIia U ee
cBoiicTBa. BepTukanbHbIe M CMEKHBIE YIUIBI U UX CBOMCTBA. [lepneHIuKyIspHbIE IPSMBIE.

OcHogHas yenvb: CUCTEMATU3UPOBATh 3HAHUS yUalUXCsi 00 OCHOBHBIX CBOMCTBAX MPOCTEUIINX F€OMETPUUYECKUX (PUTYP.

O0yuarommecsi 10JKHbI 3HATD. YTO M3YyYaeT INIAHUMETPHUS; IpocTelIre reoMeTpuieckue GUrypsl U X CBOMCTBA.

OO0yuarommecsi 10JKHbI YMeTh. [IPUMEHSATh CBOMCTBA T€OMETPUUECKUX (PUTYp B XOZ€ pelIeHus 3a1au.

2. Tpeyroabnuku (18 yacos)

[Tonsitue TpeyroiabHuKa. [Ipu3Haky paBeHCTBA TPEYTrOJIbHUKOB. MearaHbl, OUCCEKTPUCHI M BHICOTHI TPEYroJibHUKA. PaBHOOEIpEHHBIN TPEYTOJIbHUK U €TO0
cBoiicTBa. OKpykHOCTh. OCHOBHBIE 3a]audl Ha IOCTPOEHHE: YIJIa, PABHOI'O JAHHOMY; OMCCEKTPHUCHI YIJIa; IeJIEHuE OTpe3Ka MOIMoJIaM.

OcnosHas yenv: cOpMUPOBATH YMEHHE JI0KA3bIBATh PABEHCTBO TPEYTOJBLHUKOB C ONMOPON Ha MPU3HAKN PAaBEHCTBA, pa3BUTh HABBIKU PEIIEHUS 3a/1a4 Ha
MOCTPOEHHUE C TIOMOIIBIO LIUPKYJIS U TMHEUKH.

O0yuarommecsi 10JKHbI 3HATh: (OPMYIUPOBKH MTPU3HAKOB PABEHCTBA TPEYTOJILHUKOB; ONPEEICHHUS MEAUaHbl, OUCCEKTPUCH! U BHICOTHI TPEYTOJIbHHKA,
MOHSATHE PAaBHOOEPEHHOTO TPEYToJbHUKA U €r0 CBOICTRA.

O0yuarommecsi 10JKHbI YMeTh: JJOKa3bIBaTh IPU3HAKH PABEHCTBA TPEYTOJIbHUKOB U IPUMEHATH UX B IIPOLIECCE PELIEHUs 3a]1a4; pelaTh IpoCcTeHIINe 3a1auu Ha
MIOCTPOEHHUE C MIOMOILBIO LIUPKYJIS U TMHEUKH.



3. MapamneabHbie npsimble (13 yacoB)

[Mapannensueie npsMbie. OCHOBHOE CBOWCTBO MapajuieIbHBIX NpsAMbIX. [Ipu3Haku napamiensHocTd npsambix. CBOCTBa napasienbHbIX NPAMbBIX. OCHO8HAA Yenb.
JIaTh CUCTEMATU3UPOBAHHBIE CBEJICHHUS O MAPAICIIEHOCTH IPSMBIX.

O0yuarommecsi 10JKHbI 3HATD. ONPEACTICHUE MApAJUIETbHBIX IPSAMBIX; IPU3HAKHU MAPAJUIETLHOCTH MPSIMBIX; CBOWCTBA MAPAJUICIIbHBIX MPSIMBIX.
O0yuarommuecst 10/KHBI YMeTh. JJOKa3bIBaTh MPU3HAKHU MapALICTBHOCTH MPSMBIX; IPUMEHSTH CBOMCTBA MapaJUIeIbHBIX MPSIMBIX B IPOLIECCE PEIICHHS 33/1a4.

4. CoOTHOIIEHHSI MEKAY CTOPOHAMH H yriiaMu Tpeyrojbuuka (20 yacoB)

CymMma yriioB TpeyroyibHUKa. BHemHui yron tpeyroyibHuka. Bunibl TpeyroabHuKoB. COOTHOLIEHUS! MEKy CTOPOHAMM U yriaMH TpeyrojbHuka. HepaBeHcTBO
TpeyrosibHuKa. [Ipu3HaKy paBeHCTBA PSIMOYTOJBHBIX TPEYTOJIbHUKOB. CBOMCTBA NPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. PaccTossHUE OT TOUKU 10 NPSIMOH.
ITocTpoeHne TpeyroJbHHUKOB.

OcnosHas yenv: paCIIUPUTh 3HAHUS yUYAIIUXCs O TPEYTOJIbHUKAX, YIITyOUTh HaBBIKH PEIICHHS 3a/1a4 HA IIOCTPOCHUE C TOMOIIBIO IIUPKYJIS U IMHEHKH.
O0yuarommecst 10JKHbI 3HATh: (OPMYIUPOBKY TEOPEMBI O CYMME YTJIOB TPEYTOJIbHUKA; OTIPE/IeIICHNE BHEUTHETO yTIia TPEYroJbHUKA U €r0 CBOMCTBO;
HEPABEHCTBO TPEYTOJIbHUKA; CIIOBECHBIE (POPMYJIMPOBKHU MPU3HAKOB PABEHCTBA NMPSMOYIOJIbHBIX TPEYTOJIbHUKOB U UX CBOMCTB.

O0yuarommecst 10JKHbI YMeThb. JI0Ka3bIBaTh TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA M IPUMEHSTH €€ B IIPOIlecce pelIeHus 3a/1a4; IPUMEHATh IPU3HAKH
paBeHCTBA NMPSMOYTOJIBHBIX TPEYTOJILHUKOB B X0JI€ PEIIEHUs 3a/1a4 Ha JI0Ka3aTeNbCTBO; CTPOUTh TPEYTOJIbHUKH T10 3aJaHHBIM TPEM JIEMEHTAM C IIOMOIIbIO
LUPKYJISL U JIMHEHKH.

5. IoBTopenme Kypca 7 kiacca (6 yacoB)

TemaTnueckoe NJIAHUPOBAHME

Tema pa3nesna, ypoka Koua-Bo yacosn
Ne ni/m

BBonHoe moBTOpEHUE 2

1 |BBoaHoe moBTOpeHUE
BBoaHOe NOBTOpEHUE
YeThblpexyroJbHUKHU 14
MHOroyrojapHUKHU. BBITTYKITBI MHOTOYTOJIBHUK
MHoroyroiasHuky. Perenne 3agau
ITapannenorpamm

IIpu3Haky napamienorpaMmma

N

oo~ W



Pemenne 3amay o teme «llapamremorpamm”™

Tpanenus

Teopema Paneca

3agaun Ha IMOCTPOCHUC

[ IpsIMOYTOJIBHUK

Pom6. KBanmpar

Pemenue 3aga4d no reme” [IpaMoyronsHuK, pom0, KkBaapar”

OceBasi 11 IEHTpaJIbHAsI CHMMETPHS

Pemenune 3a1a4 mo teme * YeThIpexyroabHUKN

\Konmponvuasa paboma Ne 1 no meme >’ Yemuipexyzonvnuxu”

Iaomanns

14

17

[[momaas MHOTOYTOJIbHUKA

18 |[lmomaas NpsMOYTroNIbHUKA
19 |[Imomazap mapayuienorpaMMa
20 [[Inomrams TpeyrojbHUKA

21 |[Imomrams TpeyrolbHUKA

22 [[Inomiamae Tpaneyuu

23

[[momaae Tpaneuuu

24  |PenieHue 3a7a4 Ha BBIYMCIICHUE TUIOIIACH QUryp
25 |PenieHue 3a/ja4 Ha HAXOXKICHUE TUIOIIAIN

26 [Teopema ITudaropa

27 [Teopema, oopatHas Teopeme I[ludaropa

28 |Pemrenue 3ama4 no teme Teopema [Tudaropa”

29

Pemenue 3amay mo reme Ilmomans”

30

KonTponbHas pabora Ne2 no Teme “Ilnommansy

Ilogo0HbBIE TPEYTrOIbHUKHA

19

31 |Ompenenenue NOAOOHBIX TPEYTOJLHUKOB
32 |OTHOIIEHHE TUIOINACH TOT00OHBIX TPEYTroJbHUKOB
33  [[lepBblil mpHU3HAK NOA00MS TPEYTOIBHUKOB

34

[epBblif MpU3HAK TIOJO00US TPEYTOIEHUKOB

35

Bropoii npu3Hak mogo0usi TpeyroJibHUKOB

36 [Tperuii mpru3HAK NOAOOUS TPEYTOIBHUKOB

37 |PemieHue 3aa4 Ha MPUMEHEHHUE MTPU3HAKOB MONOOUS TPEYTrOJbHUKOB

38 |[KontponbHas pabota Ne 3 mo teme *“ [Ipu3Haku nogodus TpeyroiabHUKOB ~
39 |CpenHsis JMHUS TPEYTOJIbHUKA

40 |CBoMCTBO MEIHaH TPEYTrOJIbHUKA




41

HpOHOpHI/IOHa,HI)HI)Ie OTPEC3KU

42 |[IpomopuroHaIbHBIE OTPE3KH B MPSIMOYTOJILHOM TPEYTONBHUKE
43 |13mepurenbHbIe pabOTH HA MECTHOCTH
44  3amayu Ha TOCTPOCHKUE METOJIOM TIOIO0US
45 |CuHycC, KOCHHYC M TaHT€HC OCTPOTO yTJIa MPSIMOYTOIFHOTO TPEYTOIbHUKA
46 [3naueHus CHHYycCa, KOCWHYca U TaHTeHca juis yriioB 30,45 u 60 rpamycos.
47  |[Pemenue 3ama4 o TeMe «COOTHOMICHUS MEKITY CTOPOHAMH H yTJIAMH TIPSIMOYTOJIBHOTO TPEYTOTbHUKA»
48 [Pemmenue 3amad o TemMe «COOTHOMICHNUSI MEKITY CTOPOHAMH H YTIIAMHU TIPSIMOYTOJIBHOTO TPEYTOJTbHUKA»
49 [KoutponbHas padora Ne4 mo teme “lIpumMenenre mogoOus TpeyroIbHUKOB, COOTHOIIEHHS MEXIY CTOPOHAMH U YTIIAMH TIPSIMOYTOIHFHOTO
TPEYrOJIbHUKA”
OKpYKHOCTD B
50 |B3amMHOE pacmonoKeHHe IPSIMOI U OKPYKHOCTH
51 [KacaTtenpHasi K OKpYXKHOCTH
52 |KacaTenbHast K OKpY>KHOCTH. Pelienue 3aaa4
53 ['pamycHas Mepa qyT'H OKPY>KHOCTH
54 [Teopema 0 BOHCaHHOM YIJi€
55 [Teopema 00 oTpe3Kkax MmepeceKarInuxcs XOp/I
56 |Pemenue 3ama4d o TeMe«lleHTpanbHbIe ¥ BIIMCAHHBIE YTIIbD)
57 |CBoiicTBa OMCCEKTPHUCHI yIiIa
58 |CBOHCTBO cepeTMHHOrO MEePIeHTUKYISpa
59 [Teopema o TOUKe MEpECCUSHHUsT BBICOT TPEYTOJIbHUKA
60 [BrmcanHasi OKpYXHOCTb
61 |CBOHCTBO ONMCAaHHOTO YETHIPEXYTrOIbHUKA
62 |OnucaHHast OKPY>KHOCTh
63 |CBOHCTBO BIIMCAaHHOTO YETHIPEXYTOJIbHHUKA
64 |Pemenue 3ama4 o TeMe «OKpYKHOCTB
65 [KonTponbHas pabota Ne 5 o Teme «OKpYyKHOCTB
IoBTOpenue ’
66 [[ToBTOpeHue
67 |AroroBas KOHTpoJIbHAs paboTa
68 |MTorosas KOHTpoJIbHas paboTa




Kpurepun oueHuBanusi (yCTHOIO OTBETA, IPAKTHYECKHUX, JJA0OPATOPHBIX, KOHTPOJIbHBIX padoT)
MATEMATHUKA ®I'0OC 000

Jl51s orleHUBaHUS PEAMETHBIX PE3yJIbTATOB M0 yueOHOMY IpenMeTy «MaTtemaTrkay onpeAeneHo MATh ypOBHEH NOCTHKEHUHN yUYallluXcsl, COOTBETCTBYIOIINX
OTMETKaM OT «5» 10 «1».
ba3zoebiii yposenb NOCTHKEHU — YPOBEHB, KOTOPBI JIEMOHCTPUPYET OCBOCHUE YUESOHBIX JEHCTBUM ¢ ONIOPHOM CUCTEMOM 3HAHUH B paMKax Juana3zoHa (Kpyra)
BBIJICJIEHHBIX 3a/1a4. OBiazieHne 6a30BbIM YPOBHEM SIBIISIETCS JJocmamoyHblym ISl IPOJOIDKEHHs 00ydeHHs Ha CIIeAYIOIel CTyneHn 00pa3oBaHus, HO HE 110
npoduIbHOMY HarpaBiieHu0. JloCTHKeHHI0 0a30BOT0 YPOBHSI COOTBETCTBYET OIICHKA «YAOBJIECTBOPUTEIBHO» (HIIM OTMETKA «3», OTMETKA «3aUTCHO»).
[IpeBbimieHre 6a30BOT0 YPOBHS CBUIETEILCTBYET 00 YCBOCHUU OTMIOPHON CHCTEMbI 3HAHHI HA YPOBHE OCO3HAHHOTO IMPOU3BOILHOTO OBJIAICHUS YUCOHBIMU
NEHCTBUAMHU, a TAaKXKe 0 KPyro3ope, mupoTe (Wi n30uparenbHOCTH) HHTEepecoB. LlenecooOpasHo BbIIETUTH CIEAYIONIUE JIBa YPOBHS, MPEBbIIIaoNue 0a30BbIil:
*NOBbIUEHHBLIL YPOBeHb TOCTUKCHUS IUTAHUPYEMbIX PE3yJIbTaTOB, OIICHKA «XOPOIIO» (OTMETKA «4%»);
*6bICOKUIL YPOBEHb TOCTHKECHUS IUTAHUPYEMBIX PE3yJIbTATOB, OICHKA «OTIMYHO» (0TMETKA «5»). TTOBBIIICHHBIH U BHICOKHI YPOBHH JOCTHIKEHHSI OTIIMYAIOTCS 10

MIOJTHOTE OCBOCHUS IUIAHUPYEMBIX PE3yJIbTaTOB, YPOBHIO OBJIAICHHS YUCOHBIMH ACHCTBUSMHI U CHOPMHPOBAHHOCTHIO MHTEPECOB K IAHHOW MpeAMETHOH 001acTH.
WNunuBuyanbHble TPAEKTOPUU 00yUYEHUS 00YUarOLUXCsl, IEMOHCTPUPYIOIINX MTOBBIIICHHbIH U BBICOKMI YPOBHU JOCTHXKEHHIH, 11e1ec000pa3HO (OPMUPOBATH C
y4ETOM MHTEPECOB 3TUX 00yUAIOMIMXCS U UX TUIaHOB Ha Oymymiee. [Ipn Hammuny ycTOWYMBBIX HHTEPECOB K y4eOHOMY MPEAMETY U OCHOBATEIBHOM IMOATOTOBKH 110
HEMy Takue 00ydaroIuecss MOryT ObITh BOBJICUEHBI B IPOEKTHYIO JI€ATEIILHOCTD IO MPEAMETY U COPUEHTHPOBAHBI HA MPOJIOJDKEHUE 00yUEHUS B CTApILUX Klaccax
M0 TAaHHOMY MPODUITIO.

Jnis onucaHus MOArOTOBKY 00YYaroIuXcsl, ypOBEHb TOCTHKEHUI KOTOPBIX HUXKE 0a30BOT0, 11e1€CO00Pa3HO BBIAECTUTH TAKXKE /1Ba YPOBHS:

*HU3KUI YPO8eHb TOCTUKECHUI, OI[CHKA «ITUIOX0» (0TMETKa « 1», «2»), He ToCTIKeHne 6a30BOT0 YPOBHS (TIOHMKCHHBINA U HU3KUN YPOBHH JIOCTH)KCHHIA)
¢duKcupyercs B 3aBUCUMOCTH OT 00BbEMa U YPOBHSI OCBOEHHOT'O U HEOCBOEHHOTO COJICPKAHUS IIPEAMETa.

Kax npaBuino, noHM>KeHHBIA ypPOBEHb TOCTHKEHUHN CBUAETEILCTBYET 00 OTCYTCTBUM CHUCTEMATHUECKON 0a30BOM MOJTOTOBKHU, O TOM, YTO OOyUYaIOIIUMCS HE
OCBOEHO JIa)K€ U TMOJOBUHBI INIAHUPYEMBIX PE3YJIbTaTOB, KOTOPbIE OCBAWBAET OOJIBIINHCTBO O0YYAIOIIUXCS, O TOM, UTO UMEIOTCS 3HAUYUTEIbHbIE TPOOEIbl B
3HAHUSX, JajbHeee o0yueHue 3aTpyAHeHo. [Ipu 3ToM 00yuaronuiicss MOXKET BBIIOJIHATH OTJENbHbIE 33/1aHNS TOBBIILIEHHOTO ypoBHs. JlaHHas rpynna
oOyuaromuxcs (B cpeiHeM B XoJie 00ydeHus cocTasisitomias okoyio 10 %) TpeGyeT cnenuaibHOW AMarHOCTUKY 3aTpyTHEHUN B 00y4YEeHUH, TPOOETIOB B CUCTEME
3HAHWUW U OKa3aHUS IIeJIEHANPaBIEHHOM MOMOIIM B IOCTUKEHUHU 0a30BOr0 YPOBHSI.

Hu3kuii ypoBeHb OCBOCHHUS TUNIAHUPYEMBIX PE3YJIbTaTOB CBUAETEIBCTBYET O HAIMYUU TOJIBKO OTICIbHBIX (PparMeHTapHBIX 3HAHUM 110 MpeIMeTy, AajbHelIiee
o0ydeHne IpaKTHUYeCKU HEBO3MOKHO. O0yUaroumMcs, KOTOpble IEMOHCTPUPYIOT HU3KHUI YPOBEHb JOCTHKEHHM, TpeOyeTcs crelraibHas OMOLIb HE TOIBKO 10
yueOHOMY TpeAMETY, HO U 10 (OPMHUPOBAHUIO MOTHBAIIMU K 00yUEHHIO, PA3BUTHIO HHTEpPECa K U3ydaeMOoi MpeIMeTHON 00J1acTH, TOHUMAaHHUIO 3HAYUMOCTH
npeaMeTa JUIs )KU3HU U Jp. ToabKo HaTu4Ke MOJIOKUTEIbHON MOTUBALIMK MOKET CTaTh OCHOBOH JIMKBUIALIUK TPOOENIOB B 00yUEHUH 7S TaHHOM TpYTIIbI
00ydaronuxcs.

Dopmbl KOHMPOIS: YCTHBIA OTBET, KOHTPOJIBHAs pab0Ta, CaMOCTOATENbHAS pad0Ta, MAaTEMAaTHIECKUN IUKTAHT, TeCT (IIPOBOAUTCS B paMKax ypoka 5 - 10 MunyT)

HopMbI 011eHOK MM CbMEHHBIX padoT
(KoHTpOJBHasI padoTa, cCAMOCTONATE/IbHAsI padoTa, TeKyllasd NUCbMeHHasi padoTa)
no marematuke B V—VI kiaccax
Copneprxanue u 00bEM MaTepHasa, BKII0YaeMOro B KOHTPOJIbHbIE MTMCbMEHHBIE pabO0ThI, a TAKXKE B 331aHUS /IS IOBCEIHEBHBIX MMChbMEHHBIX YIIPAXXHEHUH,
OIpeNeNAI0TCs TPeOOBAHUAMM, YCTAaHOBICHHBIMH 00Pa30BaTEIbHOW IPOrPaMMO.
o xapakTepy 3aaHuii TMCbMEHHBIE paOOTHI COCTOST: ) TOJIBKO M3 MIPUMEPOB; 0) TOJIBKO U3 33aj]a4; B) U3 337a4 U IPUMEPOB.
OrneHka MMCbMEHHOM pabOoThI OMPEAEISIETCS C YIETOM MPEXk/Ie BCEro e¢ 00IIero MaTeMaTu4ecKoro YpoBHs, OpUTHHAIIbLHOCTH, TOCIEI0BATEIbHOCTH, JIOTUYHOCTH



€¢ BBITMOJIHEHUS, a TAK)KE YHCIIa OIIMOOK M HEJJOUCTOB M KauecTBa opopMieHUs pabOTHI.

Ommbka, nosmopsiowascs B OMHON paboTe HECKOIBLKO Pa3, paCCMAaTPUBACTCS KakK O/HA OomuoOKa. 3aopghoepaghuueckue OmMOKU, TONMYyIIEHHBIC YUSHUKAMH,
OLICHKA HE CHIDKaeTcs; 00 opdorpadudeckux ommoOKax JOBOAUTCS O CBEJCHUS MPETOIaBaTes pyccKoro s3bika. OIHaKo OMMOKH B
HANUCAHUUMAMeMamu4eckux mepMuHo8, yke BCTpEUaBIINXCS MIKOJIbHUKAM KJ1acca, JT0JDKHBI YUYUTHIBATHCS KakHe/[ouémpl B paboTe.

[1pu orieHKe MMCHMEHHBIX PA0OT [0 MaTEMAaTUKE Pa3INYalOT epydvie owubdku, ouwubku u He/Jouémsi. I101€3HO TOrOBOPUTHCS O €IUHOI I BCETO
00pa30BaTENLHOTO YUPEKACHUS CUCTEME TOMETOK Ha TOJISIX MUCbMEHHOM paboThl — HampuMep, Tak: V — HeloueT, | — ommuobka (Herpy0Oas ommoka), + —
rpy0as ommoOKa.

I'pyovimu B V—V1 kitaccax cuuTaroTCs OMIMOKH, CBSI3aHHbIE C BOIPOCAMU, BKIIIOUCHHBIME 8« TpebosaHus K yPosHIO NOO2OMOBKU OKAHUUBAIOWUX HAYATbHYIO
wiko1y» 00pa30BaTENFHBIX CTAH/IAPTOB, a TAK)KE MIOKA3bIBAIOIINE, YTO YUYCHUK HE YCBOMJI BOIPOCHI U3YYCHHBIX HOBBIX T€M, OTHECEHHBIE CTAHAAPTAMH OCHOBHOT'O
o01m1ero o0pazoBaHMs K YHCITY 0053aTebHBIX U1 YCBOCHHS BCEMH YYeHUKaMU. Tak, HarpuMep, K TpyObIM OTHOCSTCS OIIMOKHU B BEIYUCIICHUSX,

CBU/IETEJILCTBYIOIIUE O HE3HAHUM TAOIULIbI CIIOKEHHSI WM TaOJIMIIbl YMHOXKEHUS, CBSI3aHHbIE ¢ HE3HAHNUEM aJITOpUTMa MUCbMEHHOTO CII0KEHUS U BBIYMTAHUS,
YMHOXKEHUS ¥ JISJICHHSI HA OJJHO- WJIM JBY3HAYHOE YMCIIO H T. II., OIIMOKH, CBUACTEIbCTBYIOIINE O HE3HAHUN OCHOBHBIX ()OPMYJI, IPABUJI U IBHOM HEYMEHHH UX
IPUMEHSATh, O HE3HAaHUU IIPUEMOB PELlIeHUs 3aJiay, aHAJIOTUYHbIX paHee U3ydeHHBIM. [Ipumeuanue. Ecnu rpy6as ommbka BcTpeyaeTcs B paboTe TOJIBKO B OJHOM
ClTydae M3 HeCKOJIbKUX aHAIOTUYHBIX, TO TIPH OIIEHKe paboThI 3Ta OMMOKa MOXKET OBITh IpHpaBHEHA K HeTpyOoil. [Ipumepamu HeepyOwbIx owuboK SBISIOTCS:
OLIMOKH, CBSI3aHHBIE C HEJIOCTATOYHO MOJIHBIM YCBOEHUEM TEKYILEro y4eOHOro MaTepuasa, He BIIOJIHE TOYHO c(hopMyJIMpOBaHHBIN BOIIPOC UIIH MOSICHEHUE TIPU
pelIeHnN 3a/1a4i, HETOYHOCTH IPH BBIITOJIHEHUU N'€OMETPUYECKUX IIOCTPOCHUH U T. II.

Heoouémamu cunTaroTcs HepalMoHaIbHbIE 3aITUCH ITPU BBIUYUCIICHUX, HEPALMOHAIbHbIE TPUEMbI BEIUMCIIEHUH, TpeoOpa3oBaHuil U peleHni 3a1a4, HeOpeKHOoe
BBITNIOJTHEHHUE YEPTEXKEN U CXEM, OT/IeNIbHbIE MOIPELIHOCTH B (POPMYJIMPOBKE MOSACHEHUS WM OTBETa K 3a1a4e. K HerouétaM MOYKHO OTHECTH U APYTHe HEAOCTaTKU
paboThl, BEI3BAaHHBIE HEAOCTATOUHBIM BHUMAHHUEM YYal[UXCsl, HAIPUMEP: HEMOJIHOE COKpallleHne ApoOeil NiIM WIEHOB OTHOILEHHS; 0OpaIleHne CMEIIaHHbIX YUCel
B HENPABWJIBHYIO IpOOb PU CIOXKEHUH U BBIYUTAHUU; IPOIYCK HAUMEHOBAHM; MPOMYCK YMCE B IPOMEXKYTOUHBIX 3aIIUCAX; IEPECTAHOBKA LU(Dp MMPH 3aIHCH
Yrcen; OMNOKY, TOMYyIIEHHbIE TP MEPENUCHIBAHUH U T. 11

OneHnka NMCbMEHHO padOThI N0 BHINOJIHEHHUIO BBIYHCIHTEIbHBIX 3aJaHHI U aJiredpanyecKux npeodpa3oBaHui
Buicokuit yposeens (oyenka «5») craButcs 3a 0e3yKOpU3HEHHOE BBIIIOJIHEHUE MUCbMEHHOM paboThl, T. €.
a) eCJIM pellIeHre BceX PUMEPOB BEPHOE;
0) ecnu Bce JWCTBUS U ITPeoOpa30BaHUs BBIOJHEHBI IPAaBIIIbHO, 6€3 OIMOO0K; BCE 3aIIMCH XO/a PELICHUs PACIOJIOKEHbI TOCIIE0BATENBHO, a TAKXKe CAeIaHa
IIPOBEPKa PELIeHHs B T€X CIIyyasix, KOrjaa 3To TpeOyercs.
Ilogvluuennwtit yposens (ouyenka «4») ctaButcs 3a paboTy, KOTOpask BHIIIOJHEHA B OCHOBHOM MPaBWIIbHO, HO JAOMYIIEHA O/iHa (Herpy0as) ommoKa 1iu ABa-Tpu
Hego4eTa.
Baszoesvtii yposens (oyenka «3») CTAaBUTCA B CIACIYIOIINX CITyYasx:
a) ecnu B paboTe umeeTcs ofHa rpy0as ommuoka u He Oosiee 0HOM Herpy0oil omnoKH;
0) MpH HAJIMYUK OJHOM IpyOOii OIIMOKH U OJJHOTO-/IBYX HEIOUCTOB;
B) MPU OTCYTCTBUH IpyOBIX OIIMOOK, HO IPHU HAJIMYUHU OT ABYX A0 YEThIPEX (HErpyObIX) OMIMOOK; I') MPU HAIMYUH JIBYX HErpyObIX OIIMOOK U HE OoJiee TpeX
HEIOUYCTOB;
1) TIPY OTCYTCTBHH OIIMOOK, HO TIPU HAJTMYMH YETHIPEX U 00Jiee HEAOUCTOB;
€) eCII BEpHO BBINOJIIHEHO 00Jiee MOJIOBUHBI 00bEMa BCei paboTHI.
Hus3kuii yposens (oyenxa «2») CTaBUTCs, KOT1a YUCIIO OMNOOK IPEBOCXOIUT HOPMY, IIPU KOTOPOM MOKET OBbITh BBICTaBJICHA ITOJIOKUTENIbHAS OLICHKA, WIIH €CITN
IPaBUJIHHO BBHIIIOJHEHO MEHEE MOJIOBUHBI BCei pabOTHI.
Ipumeuanue. OnieHKa «5» MOXKET OBITh IOCTaBJIEHA, HECMOTPS HA HAJIMYUE OJHOTO-IBYX HEJJOUYCTOB, €CIIM YUCHHK J1aJl OPUTHHAIBHOE PELICHNE 3a1aHuH,



CBHUACTCIIBCTBYIOLIEC O €0 XOPOIIEM MAaTEMATHUYCCKOM PAa3BUTHUH.

OneHka NMCbMEHHOMH padoTHI N0 PelIeHUIO0 TEKCTOBBIX 3a/1a4
Buicokuit yposens (oyenka «5») CTaBUTCS B TOM cilydae, KOTJa 3aJaua pelieHa MpaBuIbHO: X0l peIIeHus 3a/1a4i BEPEH, BCE JCHCTBUS U MPeoOpa3oBaHuUs
BBINOJIHEHBI BEPHO U PALMOHANIBHO; B 33]1a4e, peIaeMoii ¢ BOIPOCAMHU WJIM MOSICHEHUAMU K IEHCTBHSIM, JaHbl TOUHBIE U IIPABUIIbHBIE (POPMYJIMPOBKH; B 3a]a4e,
pemaeMoﬁ C IOMOMIBbIO YPABHCHU A, NAHBI HCO6XOI[I/IMBI€ MOsACHCHU A, 3alIMCHU ITPAaBUJIbHBI, PACITIOJIOKCHBI TOCIICAOBATCIILHO, JaH BCpHBIfI n I/IC‘IeprIBaIOH_II/Iﬁ
OTBET Ha BONPOCHI 33]1auH; C/IeIaHa IPOBepKa pelleHus (B TeX Cilydasix, Korjaa 3to tpedyercs). Iloeviuiennutii yposens (oyenka «4») cTaBUTCS B TOM cllydae,
€CIIU TIPH TPABUIILHOM XO/I€ PELICHHUS 33a4M JOIyIIeHa 0/1Ha Herpy0ast omrOKa Win ABa-TpU HEJ0UCTA.
Ba3zoeuvtit yposens (ouenka «3») CTaBUTCS B TOM CIIy4ae, €CIIH XOJ] PEIICHHs IPABUIIBHBIMH, HO:

a) JomylieHa ojHa rpy0as ommbKka u He 6oJee 0AHON Herpy0oif;
0) momyiieHa oaHa rpy0as omuOKa 1 He OoJiee ABYX HEJIOUCTOB;
B) JIOMYIICHBI TPU-YETHIPE HETPYyObIC OIUOKH MPH OTCYTCTBUU HEJJOUYCTOB;
T') JOIyIIEHO He 0ojiee ABYX HErpyOBIX OMMOOK U TPEX HEIOUETOB;
1) TIPU OTCYTCTBUH OIIMOOK, HO TIPU HATMYUH 00JIee TPEX HEJT0YETOB.
Hus3kuii yposens (ouenka «2») CTaBUTCS B TOM ClIy4ae, KOT/ia YMCIIO OMIMOOK MPEBOCXOAUT HOPMY, IIPH KOTOPOH MOXKET OBITh BBICTABJICHA TIOJI0KHUTEIbHAS
OLICHKA.
Ipumeuanus.
1. Omnenka «5» MOXKeT OBITh TIOCTABJICHA, HECMOTPS HA HATMIKME OMUCKH WIIM HEJT0YETa, €CITM YUSHUK Jall OpPUTHHAIIBHOE PEIICHHE, CBUCTEIHLCTBYOIIEE O €ro
XOpOIIEM MaTeMaTHYECKOM Pa3BUTHUH.
2. TlonoxwutenbHas OIIEHKA «3» MOXKET ObITh BHICTABJICHA YUCHUKY, BBITOJTHUBIIEMY PabOTy HE TIOJHOCTHIO, €CITH OH 0€301HO0YHO BBITOJHUI 00JIee MOJIOBUHBI
o0BbeMa Bcel paboThI.

OneHka KOMOMHUPOBAHHBIX MMCbMEHHBIX PA0OT MO MaTeMaTHKE.
[MucermenHas paboTa 1Mo MaTeMaTuKe, MOoJIeKaIas OIIEHUBAHUIO, MOJKET COCTOSITh U3 33724 M MPUMEPOB (KoMOunuposantas paboma). B aTom ciydae
mpenojaBaTeNb cCHauaia 1acT MpeaBapUTEIbHYIO OIEHKY KaKI0i yacTu paboThl, a 3aTeM OOIIyI0, PyKOBOJCTBYSICh CIEAYIOLIUM:
a) ecnu 006e yacTu paboThI OIEHEHBI OJIMHAKOBO, TO 9Ta OIIEHKA JOJIKHA OBITh 001IeH /Tl BCE pabOTHI B 11E€TIOM;
0) eciu OIICHKH YacTel pa3HsITCS Ha OJMH 0aJUl, HAPUMED, TAHBI OIICHKHU «5» U «4» UM «4» U «3» U T. 1., TO 3a padoTy B IEJIOM, KaK IPABHUIIO, CTABUTCS
HU3IIAs U3 JIBYX OIEHOK, HO IPHU 3TOM YYUTHIBACTCS 3HAYCHHUE KKIOW U3 YacTel paboTHI;
B) HU3IIIas U3 IBYX JAHHBIX OIEHOK CTaBUTCS U B TOM CITydae, €CJIM OJIHA 9acTh paboThI OIIEHEHa OalIoM «5», a Apyras — OaoM «3», HO B 3TOM Cllydae
IPEero/IaBaTeslb MOXKET OIEHUTh TaKyI padoTy B IEIOM 0aJuIoM «4» TIPH YCIIOBHH, YTO OIIEHKA «5) TOCTAaBIIEHA 32 OCHOBHYIO YacTh paOOTHI;
T') €CJIM OJIHA U3 YacTel paboThl OIIEHEHA 0AIIIIOM «5» UITH «4», a Ipyras — 0amioM «2» uin «1», To 3a BCto paboTy B 1IEJIOM CTaBUTCS 0all «2», HO
MIPeroaBaTellb MOXKET OIEHUTH BCIO PabOTy 0a/uIoM «3» MPH YCIOBHH, YTO BBICIIAS M3 JIBYX JIAHHBIX OIICHOK MTOCTaBJIeHA 32 OCHOBHYIO YacTh PaOOTEHI.
Ipumeuanue. OCHOBHOM CUMTAETCS Ta YAaCTh pabOTHI, KOTOPAst BKIIOYAET OONBIINN TT0 00bEMY UITH HanOOJIee BAXKHBIN 10 3HAYCHUIO MaTePUAIT 110 U3y4aeMbIM
TEMaM IPOTPaMMBL.

OneHka TeKyIIMX NMCbMEHHBIX padoT
I[Tpu oneHke nMoBceIHEBHBIX 00yUaroKX padoT 0 MaTeMaTHKE YUUTENIb PyKOBOACTBYETCS YKa3aHHBIMU HOPMAMU OLIEHOK, HO YUUTHIBAET CTEIICHb
camocmosamenbHoCmy BBITIOJHEHUS pab0T y4alMMUCS, a TAKXKe TO, HACKOJIBKO 3aKPEIJICH BHOBb U3y4YaeMblil MaTepHall.
Oobyuarwuwiue nucvmernnbvle padomyl, BLIIOIHEHHBIE YUAIIUMUCS BIIOJHE CAMOCTOSITEILHO C IPUMEHEHUEM PAHEE N3YUEHHBIX
U XOpOui0 3aKPEIUICHHBIX 3HAHUH, OLICHUBAIOTCS MAK Jice, KAK UKOHMPOTIbHblE pAOOmbl.




Obyuarowue NMCbMEHHbIE Pa0O0ThI, BBINIOJIHEHHBIE BIIOJIHE CAMOCTOSTENILHO, Ha MOIbLKO YMOU3yieHnble U He0OCMamoyHo 3aKpenieHHble npaguid, MOTYT
OLIEHUBATBCS Ha 0/[un bann évluie, 4€M KOHTPOJIbHBIE paOOThI, HO OYeHKAa «5» U B 3TOM CIIydae BBICTABIIAETCS TOJIBKO 3a 0€3YKOPU3HEHHO BBIIIOJHEHHBIE PAOOTHI.
ITucomennvle padbomoi, BEIIOIHEHHBIE B KJIACCE C npedsapumenbHbiM pa3oopom UX M0J pyKOBOACTBOM YUUTENs, OLIEHUBAIOTCS Ha o/[un 6ann Hudice, YeM 3TO
IPeIyCMOTPEHO HOPMaMH OLIEHKH KOHTPOJIBHBIX MUCbMEHHBIX padot. Ho be3ykopusnenno BeionHeHHast paboTa M B 3TOM CIIy4ae OLEHUBAETCS 0aioM «5».
Jomawinue nucomennvle padomol OLIEHUBAIOTCS TaK K€, KAK KJIaCCHas paboTa 00y4arolero xapakrepa.

HopMBbI 01eHOK MATEeMATHYEeCKOI0 IMKTAHTA
BBICTaBJIIETCS C YUETOM UHMCIIa BEPHO PELICHHBIX 3a/1aHUil:

Boicokuii yposenv (ouenka «5» ):. anuciio BepHbIX 0TBETOB -0T 90 10 100%.
Losblutennviil yposens (oyenka «4»): 4uciio BEPHBIX 0TBETOB -0T 66 10 89%.
basoeswitl yposens (oyenka «3»): 4MCI0 BEPHBIX OTBETOB -0T 5010 65%..
Huskuii yposenv (oyenka «2»): 4uciio BepHbIX 0TBeTOB MeHee 50%.

HopmMmbl onieHoK TecTa!
Buicokuii yposens, ouernka «5»: uucio BepHbIX 0TBETOB -0T 90 10 100%.
Losblutennviil yposens (oyenka «4»): 4uciio BEPHBIX OTBETOB -0T 66 10 89%.
basoeswiil yposens (oyenka «3»): 4UCIIO BEPHBIX 0TBETOB -0T 5010 65%.
Huskuii yposens (oyenka «2»): 9uciio BepHbIX 0TBETOB MeHee 50%.

HopMmbl 011eHOK YCTHOTO OTBETA:
Boicokuii yposens (ouenka «5») BBICTaBIIAETCS, €CIIHA YUYAIIUHCS: MTOCIEA0BATEIBHO, YETKO, CBA3HO, 000CHOBAHHO M 0€301TMO0YHO U3j1araeT yueOHbIH MaTepHal;
JaeT OTBET B JIOTUYECKOM MOCIIEIOBATETFHOCTHU C UCTIOIh30BAaHUEM MPUHATON TEPMUHOIOTHH; TOKA3bIBAET MOHUMAHUE CYIIHOCTH PACCMATPUBAEMBbIX MOHITHIA,
HBJ'ICHI/II\/'I 158 SaKOHOMepHOCTeﬁ, T€0pI/II\/’I, B3aHMOCBﬂ3Cﬁ; YMCCT BBIACIIATH I''IaBHOE, CAMOCTOATCIBHO HO}ITBep)K)IaTI) OTBET KOHerTHI)IMI/I HpI/IMepaMI/I, (1)aKTaMI/I;
CaMOCTOSITENIbHO aHATTM3UPYET U 0000II1aeT TEOPETUIECKH MaTepual; CBOOOIHO YCTaHABIMBAECT MEXIIPEIMETHBIE (Ha OCHOBE paHee MPHOOPETEHHBIX 3HAHUI) U
BHYTpI/IHpeI[MeTHI)IC CBA3U, YBepeHHO nu 6G3OIHI/I60‘IHO HpI/IMCHfleT HOJ'Iy‘-IeHHI)Ie 3HAHUS B peIIICHI/II/I HOBBIX, paHee HC BCTpeLIaBHII/IXCﬂ 3aJ1a4,

palOHAJILHO

WCIIOJIB3yeT HATJISAHbIE TTOCOOMS, CIIPAaBOYHBIE MaTEPHUaJIbl, y4eOHUK, JONOTHUTEIHHYIO JUTEPATYPY, IEPBOMCTOYHUKH; IPUMEHSET YHOPSAOYCHHYIO CHCTEMY YCIOBHBIX
0003HaYCHUH MPH BEJCHUH 3aITUCEH, COMPOBOXK/IAIOIINX OTBET; UMeeT HeOOX0IMMBbIE HABBIKU paboThl ¢ MPHOOpaMH,YepTEKaMH, CXeMaMH U IpadUKaMH, COTY TCTBYFOIIUMHU
OTBCTY, AOIIYCKACT B OTBETC HCAOYCThI, KOTOPLIC JICTKO UCIIPABJIACT 110 TpC6OBaHI/I}O YUUTCIIA.

Togviwennviii ypogsens (oyenka «4») BBICTABISIETCS, €CITM yUaIIUICs: TIOKa3bIBaeT 3HaHNE BCETO M3yYCHHOTO YYEOHOT0 MaTepHaa; 1aeT B OCHOBHOM IPaBHIIbHBIH

OTBET;

yueOHBIN MaTepHrai uzjaaraetT B 000CHOBaHHOH JIOTHYECKOH MOCIIEI0BATEIBHOCTH C TIPHUBEICHUEM KOHKPETHBIX IPUMEPOB, TIPH 3TOM JIOITyCKAeT OJHY HETpyOyro

OHII/I6Ky WK He Ooiiee JABYX HEAOYECTOB B MCITIOJIB30BAHUU TCPMUHOJIOTHN yqe6H0r0 npeaMeTa, KOTOPBIC MOXKET UCIIPABUTE CAMOCTOATCIIBHO, aHAJIUZUPYET U

00001112eT TEOPETHUECKUI MaTepuall;

OCHOBHBIE IIPaBUJIA KyJIbTYpHI YCTHOH peyn;

INPUMEHSET YIOPAJOYCHHYIO CUCTEMY YCIOBHBIX 0003HaUEHHH IPY BEICHUH 3aITUCEH, COMPOBOMKIAIOLINX OTBET;

Basosvlii yposens (oyenka «3»), BEICTABISCTCS, €CIIU yYANTHNACS: JEMOHCTPUPYET YCBOCHHE OCHOBHOTO COJICPIKaHUs y4eOHOTo MaTepraa, UMeeT IpoOeJIbl, He

NPEMSATCTBYIOUINE AaJbHENUIIIEMY YCBOCHHUIO yUeOHOT0 MaTepuaa,;

IPUMEHSIET OTyYCHHBIC 3HAHUS [TPU OTBETE Ha BOIPOC, aHAIN3E NMPEIOKEHHBIX CUTYAIHi 110 00pas3Ily; JOIyCKaeT OUIMOKH B HCIIOJIb30BAaHUU TEPMHHOIOTHH

y4eOHOTO0 MpeIMeTa; MOKa3bIBaeT HEJOCTATOUHYIO CPOPMUPOBAHHOCTh OTACIBHBIX 3HAHUHN U YMEHUIA;




BBIBOJIbI U 00001IEHUSI apTYMEHTUPYET CJ1ado, AOMYCKAET B HUX OLIMOKH; 3aTPyAHIETCS MIPH aHajIu3e U 0000IIeHHH y4eOHOro MaTepHana; 1aeT HeMOJHbIe OTBETHI
Ha BOIPOCHI YUHUTEJIS WA BOCIIPOU3BOAMT COJIEPKAHNE paHee MPOUYUTAHHOTO Y4eOHOTI0 TEKCTa, cl1ab0 CBSI3aHHOTO C 33JJaHHBIM BOIIPOCOM;

UCIIOJIb3YET HEYNOPSAAOUYCHHYIO CUCTEMY YCIOBHBIX 0003HAYEHUI! TP BEJICHUU 3aIHCEH, COMPOBOXKAAIOIINX OTBET.

Huskuii yposens (ouenka «2») BHICTABIISICTCS, €CIHM yUYaIIUICs: HE PACKPBLUT OCHOBHOE COJIepKaHie yueOHOro MaTepraia B IpejiesiaX OCTaBICHHBIX BOIIPOCOB;

HE YMeeT MPUMEHSTh UMEIONINECs 3HaHUS K PEeIIeHUI0 KOHKPETHBIX BOIPOCOB U 33]1a4 110 00pasiLy;

JIOITyCKaeT B OTBETE OoJiee IByX IPyOBIX OMUOOK, KOTOPhIE HE MOYKET UCIPABUTH JIAKE MPU IIOMOLIH yYAIIUXCS U YIUTEIS

1. YueOHO-MeTOANYeCKMA KOMILIEKT Il YYUTeJIs:
2. Aranacsa JI.C. I'eomerpust. YueOnuk mis 7-9 kitaccoB 00meo0pa3oBaTenbHbIX yapexaeHuii. M., «[Ipocsemenney, 2009-2012.
3. bypmuctposa T.A. I'eomerpus. 7 - 9 knaccel. [Iporpammel 06meo0pazoBaTenbHbIX yupexaeHuid. M., «IIpocsemienuney, 2009.
JI. C. Artanacsn, B. @. Byty3os. }O. A. I'naskos, B. b. Hekpacos, U. U. IOnuna N3y4yenne reomerpun B 7-9 ximaccax. MeToandeckue peKOMEHIalnu. -
4, M.: TIpocsemenue 1997 r.
5. b.I'. 3uB. lugakTrueckre MaTepuaisl 1o reomeTpuu s 7 kinacca- M. [Ipocsemenue, 2003.
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